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PabGouass mporpamma oOmeobpazoBatenbHoi  gucnmmuael - COO.01.08.  Buonorus
npelHa3HayeHa s MOJATOTOBKM CIEHHUATMCTOB CPEJHEro 3BeHa Ha 0a3e OCHOBHOTO OOIIEro
00pa3zoBaHus C OJJHOBPEMEHHBIM MOJYYEHHEM CPEHEro 0011Iero 00pa3oBaHus.

[Iporpamma pazpaborana Ha ocHoBe DPI'OC COO (Ilpuxaz MwunoOpHayku Poccum ot
17.05.2012 1. Ne413 (B mocnenHedl penakuuu), 3aperucTpupoBaHHoro B MuHiocte Poccun
07.06.2112 1. Ne24480), ®OIT COO (ITpuxaz Munmnpocseuienus: Poccun ot 18.05.2023 r. Ne371,
3apeructpupoBad B Muntocte Poccun 12.07.2023 r. Ne74228) (B nocnenHel pelakiiu) U ¢ y4€TOM
npuMepHO pabodueld TporpamMmbl  00IIE00pa30BATENBFHON  TUCHUIUIMHBL  «buomorus» s
MpoeCCHOHANIBHBIX 00pa30BaTENIbHBIX OpraHu3aluii, o400peHHoM Ha 3acenanuu [lemarornyeckoro
cosera ®I'BOY JI1O UPIIO (ITpotokon Ne 6/2025 ot 18.04.2025 r.) ans cnenmansroctd 33.02.01
®apmanust  (Ilpukaz Munnpocsemenus Poccuun ot 13.07.2021 Nod449, 3apeructpupoBaH B
Muntocte Poccun 18.08.2021 No64689) (B mocneaHeit pegakium).
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1. OBLIASA XAPAKTEPUCTHKA PABOYEN IMPOI'PAMMBbI
OBIIEOBPA3OBATEJIBHOU JUCHUIIJINHDBI

1.1. MecTto AMCHMIVIMHBI B CTPYKType mnpogecCHOHAIBHONH 00pa3oBaTe/JbHOM
NPOrpaMMblI

OObmeobpa3oBarenbHas aucuuiuinHa — «buosorusy»  sBisercs 00s3aTeNbHOM  YacThbIO
o01meo0pa3oBaTeIbHOTO MKKIIA 00pa3oBaTeNbHON mporpammsl B cooTBeTcTBUU ¢ PI'OC CIIO mo
CIELUAIBHOCTH.

1.2. Heau 1 miiaHupyeMblie pe3yabTAThl 0CBOCHUS TN CIUIIIUHbI
1.2.1. leau aucuunJIMHbI

CogepxaHue mporpaMMbl 00IIe00pa30BaTeIbHON AUCHHUILTUHBI «BHONIOTHsS) HampaBIeHO
Ha JIOCTH)KCHHUE PE3yJIbTaTOB €€ U3y4eHHs B cooTBeTcTBUH C TpeboBaHusmu @I'OC COO ¢ yuetom
npodeccnonansroi HanpaieHHOCTH OI'OC CIIO. Lenp u3yuenus aucuuiuinabl «buomorusy Ha
0a30BOM YpOBHE — OBJIaJieHHEe OOYYalOIIMMUCS 3HAHUSAMH O CTPYKTYpHO-(QYHKIIMOHAIBHOU
OpraHU3allK KUBBIX CUCTEM Pa3HOI0 paHra U MPUOOPETEHHE YMEHUI HCIOJIb30BaTh 3TU 3HAHUS
JUIS TPaAMOTHBIX JIEHCTBUH B OTHOIIEHMH OOBEKTOB >KMBOW MPUPOABI M PELICHHUS Pa3IHMYHBIX
YKU3HEHHBIX TIPOOIIEM.

Joctuxenne 1end U3y4YeHHs] JAUCHUIUIMHBI  «buomorus» Ha 0a30BOM  ypOBHE
o0ecreYnBaeTCs pelIeHueM CIeIYIONNX 3a1ay:

— OCBOCHHME OOYYaIOIIMMUCS CHUCTEMbl 3HAHMM O OHOJOTUYECKUX TEOPHUAX, YUCHHSX,
3aKOHAX, 3aKOHOMEPHOCTSX, THIIOTe3aX, MpaBHIaX, CIyXalldX OCHOBOW s (OpMUPOBAHUS
MPEACTABICHUIN O €CTECTBEHHO-HAYYHOM KapTHUHE MHUPA, O METOJIaX HAyYHOTO MTO3HAHMS, CTPOCHUH,
MHOT000pa3uu U OCOOEHHOCTAX >KUBBIX CHCTEM PA3HOTO YPOBHS OPraHU3alMH, BBIIAIOIIMXCS
OTKPBITUSIX U COBPEMEHHBIX UCCIICIOBAHUIX B OUOJIOTHY;

— QopmupoBaHue y OOYyYaroMIMXCsl TMO3HABATEIBHBIX, WHTCIUICKTYAIbHBIX M TBOPUYECKUX
CIOCOOHOCTEH B Mpoliecce aHalu3a JaHHBIX O MyTSAX Pa3BUTHS B OMOJOTMHM HAy4YHBIX B3TJISI/IOB,
UJIeH ¥ TI0JIXO0/I0B K U3YyYEHHUIO )KHUBBIX CHCTEM PA3HOTO YPOBHS OPTaHHU3AINY;

— CTAHOBJICHHE Yy OOy4Yaromuxcsi oOmend KyJbTypbl, (PYHKIIMOHATHHOM TPaMOTHOCTH,
pa3BUTHE YMEHUW OOBICHITh W OLIGHHUBAThH SIBICHUS OKPYXKAIOIIETO MHUpa XUBOW MPHUPOABI Ha
OCHOBAHHWH 3HAHUU U OTBITA, TOJYYCHHBIX TPU U3yUYCHUH OUOJIOTHH;

— ¢dopMmupoBaHHE y OOYYAIOIIUXCS YMEHHM WJUTIOCTPUPOBATH 3HAUECHUE OMOJOTUYECKHX
3HAHUH B TMPAKTUYECKOW JESATENIbHOCTH YEJIOBEKAa, Pa3BUTHUM COBPEMEHHBIX MEIUIIMHCKUX
TEXHOJIOTHH 1 arpoOUOTEXHOJIOTHIA;

— BOCHHUTaHUE YOEKIEHHOCTH B BO3MOXXHOCTHU TO3HAHHUSI YEJIOBEKOM KHUBOW TPUPOIBI,
HE00XOIUMOCTU OEepeKHOTO OTHOIICHHUS K HEW, COONIOJIEHUs] ATHUYECKUX HOPM IPH MPOBEICHUU
OMOJIOTUUECKUX UCCIIEAOBAHU;

— OCO3HAHHWE IEHHOCTH OWOJIOTMYECKUX 3HAHWM JJIsl TIOBBIIICHUS YPOBHS SKOJOTUUYECKON
KyJBTYpBI, A7l GOPMUPOBAHUS HAYYHOTO MUPOBO33PECHHUS,

— MpUMEHEHHe MPUOOPETEHHBIX 3HAHUW W YMEHUW B MOBCEIHEBHOMN >KM3HH JIJISl OLIEHKU
MOCIEACTBUI CBOEH JAESITENPHOCTH TO OTHOIIECHHIO K OKpYXalollel cpeae, COOCTBEHHOMY
310pOBBIO, 000CHOBaHUE U COOII0ICHNE Mep PO IIIaKTHKH 3a00I€BaHU.

1.2.2 Ilnanupyemble pe3yibTaTbl OCBOCHHS 0011e00pa30BaTEJbHON JUCUMILIMHBI B
coorBercTBUM ¢ PI'OC CIIO n Ha ocHoBe PI'OC COO

O6mue komnereHuu (nanee — OK) u nmpodeccuonansubie komnereHiuu (naiee — I[1K)
®I'OC CIIO B COOTHECEHUH C JIMYHOCTHBIMH, METANPEIMETHBIMU U MPEAMETHBIMH Pe3ylIbTaTaMu
oOydenust 6azoBoro ypoBHs (nanee — [1P6) ®I'OC COO npencraBieHbl B TaOIUIIE:



Tabmuma 1 — [naaupyemblie pe3ynbTaThl OCBOSHHS 00111e00pa30BaTEIILHON TUCIIUTITHHBI

Kox v nanmenoBanue
(opmupyembIx
KOMIIEeTeHI M ii

I[Inanupyembie pe3ybTaThl 0CBOEHHS TUCHUILIUHBI

O01mue-

JAucnunimHapHbie

OK 01. Beibupath
CIOCOOBI pelIeHuUs 3a1a4
npoecCuOHATBLHOM
JeSITeIIbHOCTH
HPUMEHUTEIBHO K
Pa3InYHBIM KOHTEKCTaM

JImuHOCTHBIC PE3YJIbTATBl  JOJIKHBI
Y4acTU: TPYJOBOI'O BOCIIUTAHMUS:

- TOTOBHOCTh K TpyAy, OCO3HAHHUE IICHHOCTH
MacTepcTBa, TPYA0II00uE;

- TOTOBHOCTbH K aKTUBHOU JCATCIIbHOCTHU
TEXHOJIOTUYECKOW U COIMAIbHOW HAmpaBiIeHHOCTH,
CIIOCOOHOCTh HHUIIAUPOBATH, IUIAHUPOBATh
Y CaMOCTOSITENILHO BBITIOJIHATh TaKYyIO A€ITEIbHOCTS;
- UHTEpEC K pa3nu4HbIM chepam npodeccruoHaIbHOM
JeSITeIbHOCTH.

MeranpeameTHble pe3yabTaThl JOJKHBI OTPaXKaTh:

OTpaXkaTb B

OBnanenne YHUBEPCAILHBIMU yueOHbIMU
II03HaBaTCJIbHBIMU HGﬁCTBI/IﬂMHI

a) 0a30BbIe JIOTMUECKUE JICHCTBUS:

- CaMOCTOSITEIIBHO (dhopMynupoBarthb 51
aKTyaJIM3upoBaTh MpobJeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

- yCTaHaBIMBAaTb CYLIECTBEHHBIH  IPHU3HAK

WIA OCHOBaHWs JUIS CPaBHEHUS, KiacCH(pHKAINN
# 00001IEeHNS;

- ONpemeNaTh LEMH JeATEIHLHOCTH,
napaMeTpbl U KPUTEPUU MX JIOCTUKCHHUS,
- BBISBIIATH 3aKOHOMEPHOCTH W TPOTHBOPEYHS B
paccMaTpUBaEMbIX SBJICHHSIX;

- BHOCHUTH KOPPEKTHUBBI B JIEATEIILHOCTh, OICHUBATH
COOTBETCTBHUE PE3YJIbTATOB IIEJISIM, OIICHUBATh PUCKHU
MMOCJIE/ICTBUN NCATCIBHOCTH;

0) 6a30BbBIC UCCIICIOBATEIIbCKUE ACHCTBUSA:

- BJQJETh HaBBIKAMH YYeOHO-HCCIICIOBATEIIbCKON
U TPOCKTHOM JeSITEIbHOCTH, HABBIKAMH Pa3pelICHUs

3aaaBaTb

I[MP6 1. CdopMupoBaHHOCTH, 3HAHUH O MecTeé U pOJIU OHONOTHH
B CHCTE€ME€ Hay4YHOI'O 3HaHUs; (PYHKIIMOHAIbHON IPaMOTHOCTH 4YeJOBeKa IS
peLICHHS KU3HEHHBIX POOIeM.

I[TIP6 2. CdopMHPOBaHHOCT, YMEHHS  pPaCKpbIBaTh  COJEPKaHUE
OCHOBOTIOJIATAIOIINX OMOJIOTUICCKUX TEPMHUHOB M MOHSATHI: KU3Hb, KJICTKA,
TKaHb, OpraH, OpPTraHW3M, BHUJ, TMOIYJAIUSA, DJKOCHUCTEMa, OHOIICHO3,

ouocdepa; merabonu3zM (OOMEH BEIIECTB M MPEBpAIllEHHE DSHEPTUH),
romMeocTas (caMoperyssiius), OMocuHTe3 OeKa, CTPYKTypHas OpraHu3alus
JKUBBIX CHCTEM, JIUCKPETHOCTb, CAMOPETYJISALUS, CAMOBOCIIPOM3BEICHUE
(penpoyKIiusi), HacleACTBEHHOCTb, H3MEHUUBOCTb, 3HEPro3aBUCHUMOCTb,
poct

Y Pa3BUTHE, yPOBHEBAS OpraHU3aLMsl.

I[IP6 3. CdopmMupoBaHHOCTH  yYMEHHMS  pacKpblBaTh  COJAEpIKaHHE
OCHOBOITOJIATAIOIINX OMOJIOTUYECKUX TEOpUH M THUIOTE3: KJIETOYHOM,
XPOMOCOMHOM, MYTallMOHHOM, 3BOJIOIMOHHOM, MPOUCXOXKACHUS KU3HU U
4eJI0BEKA.

I[IP6 4. CdopMHUpPOBaHHOCTH YMEHHUSI PACKpbIBaTh OCHOBOIIOJIAraroIine
Ouosiornyeckue 3aKOHBI " 3aKOHOMEPHOCTH
(I'. Mennens, T. Moprana, H.. Baunosa, 3. I'ekkens, @. Mromepa, K.
bapa), rpaHuIlbl KX TPUMEHUMOCTH K )KMBBIM CUCTEMaM.

I1P6 5. IlpuobpereHne ompiTa NPUMEHEHHS OCHOBHBIX METOJOB HAYYHOI'O
MO3HAHUS, UCIOJb3YEeMbIX B OMOJIOTMU: HAOIMIOACHUS U OMMCAHUS >KHUBBIX

CHCTEM, IIponeCcCcoB n ﬂBHeHHﬁ; OopraHu3anun n IMPOBCACHUA
OMOJIOTHYECKOTO 9KCIICPUMCHTA, BBIABHOKCHUS  THIIOTEC3, BBISIBJICHHUA
3aBUCHUMOCTH MCXKOY HCCIICAyCMbIMHA BCJIIMYNHaAMU, 00BICHEHHS

MOJIyYEHHBIX pe3yJIbTaTOB U ()OPMYIMPOBAHUS BHIBOJIOB C MCIIOJIB30BAaHHEM
Hay4HbIX [OHSTHI, TEOPHI U 3aKOHOB.

ITP6 6. ChopMUPOBAHHOCTE YMEHHs BBIIENATH CYIECTBEHHbIE MPU3HAKU
BUPYCOB,  KJIETOK  IPOKapuoOT M  DYKApHOT; OJTHOKJIETOYHBIX
u MHOT'OKJIETOYHBIX OpraHU3MOB, BHJIOB, OUOTreoIeH030B
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pooem;

- BBUIBJIATH  NPUYMHHO-CIICACTBEHHBIC  CBS3U
U aKTyaJIu3upoBaTh 3ala4dy, BbIABUI'aTb THUIOTC3Y
€e  pelIeHHs,  HAaxXOAWThb  APTYMEHTBHI IS
JI0Ka3aTeIbCcTBA CBOMX  YTBEPIKICHMI, 3a/1aBaTh
napameTpbl U KpUTEPHH PEIICHHS;

- AaHaJIM3UpOBAThb IIOJYUYCHHBIC B XOJC PCIICHUA
3a7a4d  pe3yJIbTaThl, KPUTUYECKH OLCHHUBATh WX
JOCTOBEPHOCTh, TMPOTHO3MPOBATH HM3MCHEHHE B
HOBBIX YCIIOBHUSX;

pa3pabarbIBaTh IUIAH PEUICHUS MPOOJIEMBI C YIETOM
aHaM3a HUMEIOLIHXCSI MaTepUaTbHBIX u
HEMAaTEPHUaIbHBIX PECYPCOB;

-- YMEThb MEPEHOCHTh 3HAHHWS B MO3HABATEIbHYIO
1 TIPAKTHYECKYIO 00JIaCTH KU3HEAEATCIbHOCTH,

- yMeTh HWHTEIPHPOBATh 3HAHUSA U3  Pa3HBIX
MIPEIMETHBIX 00IacTel;
- BBIIBUTATh HOBBIE HJIEH, npejyiarath

OPHUIMHAJIBHBIC MMOAXOAbI U PCHICHUA

u 9KOCUCTEM; 0COOEHHOCTH MPOLIECCOB obmeHa BEILIECTB
U TpeBpalleHHs] SHEPTUU B KIETKe, (OTOCHHTE3a, IUIACTUYECKOTO H
HHEPreTUYECKOro 0OMEeHa, XeMOCHHTE3a, MUTO03a, MeH03a, OIIIOA0TBOPEHHUS,
pa3BUTHUA M PA3MHOXKEHUS, WHAMBUAYAIbHOTO pa3BUTHUA OpraHu3Ma
(onTOreHe3a), OOpHOBI 3a CYIIECTBOBAaHHWE, €CTECTBEHHOrO OTOOpA,
BUJI000pa30BaHus, MPUCIIOCOOJICHHOCTH OPraHU3MOB K Cpelae OOUTaHWs,
BIUSHUS KOMIIOHEHTOB JKOCHUCTEM, AaHTPOTIOTCHHBIX W3MCHCHHHA B
HKOCHCTEMAaxX CBOEH MECTHOCTH,

KpPYTOBOpPOTa BEIIECTB M IIpEeBpalleHre SHeprun B buocdepe.

ITP6 7. ChopMHupOBaHHOCTH YMEHHUS MPUMEHSTH IMOJYYCHHbIE 3HAHUS IS
OOBsICHEHUS OWOJIOTUYECKUX TIPOIECCOB W SBJICHHMA, M MPHHITHS
MPAKTUYECKUX PEIICHUN B IMOBCEAHEBHOW XKU3HU C IENbI0 OOeCredeHus
0€30MaCHOCTH CBOETO 3/I0POBbSI W 3/I0POBBbSl  OKPY)KAIOLIUX JTIOZICH,
coOI0fieHHsT 30pOBOTO0 00pasza >KHU3HH, HOPM TPaMOTHOTO IOBEJIEHUS B
OKpYXarIlIel  NpUPOJHOU cpene; NOHUMAHUE  HEOOXOIUMOCTH
MCIOJIb30BaHUs JOCTUKEHUI COBPEMEHHOM OMOJIOTUY U OMOTEXHOIOTHIA JIs
PaIoOHATBHOTO TTPHPOIOTIONH30BAHUS.

I[IP6 8. CdopmMupoBaHHOCTH yMEHHS pelIaTh OUONOTUYECKUE 3a/ayH,
COCTaBIISITh TCHOTHUIIMYECKHE CXEMBI CKPEIIMBAHHS IS PAa3HBIX THIIOB
HACJIEIOBaHMs TPHU3HAKOB y OPraHU3MOB, COCTaBISITh CXEMBI IEpEeHOCa
BEIIICCTB M YHEPTUU B dKOCHUCTeMaX (T[CTH MUTAHWS, TTUIIEBHIC CETH).

ITP6 9. ChopMupoBaHHOCTh YMEHHI KPUTUYECKH OLIEHWBATH WH(OPMAIIHIO
OMOJIOTMYECKOTO COJICPKaHUs, BKIFOYAIONIYIO IICEBJOHAYYHBIC 3HAHUS W3
pa3IMYHBIX HCTOYHUKOB (CpeAcTBa MaccoBOl HMHQOpMAIUM, HAYy4IHO-
MOMYJISIPHBIE ~ MaTepuajbl); HWHTEPIPETUPOBATH  OTHYCCKHE  ACTICKTHI
COBPEMEHHBIX HCCIICJIOBAaHWA B OWOJIOTHH, MEIWUIUHE, OWOTEXHOJIOTHU;
paccMaTpuBaTh TJIO0ANBHBIE HKOJIOTHMYECKHE MPOOJIEeMBbl COBPEMEHHOCTH,
(hopMHUPOBATH 1O OTHOIIEHUIO K HUM COOCTBEHHYIO TTO3HIIHIO.

ITP6 10. ChopmMupoBaHHOCTH YMEHUH CO37AaBaTh COOCTBEHHBIC MHCHMEHHBIE
W YCTHBIE COOOIIEHHWS HAa OCHOBE OHOJIOTHYECKOW WH(POPMAIMH W3
HECKOJIbKUX HCTOYHUKOB, TPAMOTHO HCIOJb30BaTh MOHATUWHBIA ammapar
Oomnosorun

OK 02. OcymiecTBisTh
MIOWCK, aHATTN3 U
WUHTEPIPETALHNIO

JIM4HOCTHEIE PE3YIBTATEI  AOJIPKHBI
YaCTH: HCHHOCTU HAYYHOI'O MMTO3HAHU:
-chopMUPOBAHHOCTH MHUPOBO33PEHUS,

oTpakaTb B

I[IP6 1. CdopmupoBaHHOCTh 3HAHUH O MeCT€ U POJU OHOJIOTHH
B CHCTEME HAYYHOTO 3HaHUS; PYHKIIMOHATHHON IPAMOTHOCTH YEJIOBEKa IS
pelIeHus KU3HEHHBIX Ipo0JIeM.
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uHpopManuy,
HEO0OXOAUMOU IUIS
BBITTOJIHEHHMS 33124
po(heCCHOHATILHOM
JIEATEIIbHOCTH

COOTBETCTBYIOILETO COBPEMEHHOMY YPOBHIO
pa3BUTHUA HAayKu U OOIIECTBEHHOM TMPaKTHUKH,
OCHOBaHHOT'O

Ha JMAaore KyJlbTyp, CIIOCOOCTBYIOIIETO OCO3HAHUIO
CBOETO MECTa B MOJIUKYJIBTYPHOM MHUDE.
MeranpenmeTHbie pe3yabTaThl TODKHBI OTPAXKATh:
OBnanenue YHUBEPCAIbHBIMU y4eOHBIMU
MI03HABATEIbHBIMU JICHCTBUSIMU:

B) paboTa ¢ nHpOopMaIuei:

- BIIQJIETh HABBIKAMU IOJNY4YeHHUS WH(opManuu
U3 WCTOYHUKOB pa3HBIX THUIIOB, CaMOCTOSITEIBHO
OCYIIECTBIISATH ITOUCK, aHAIIN3, CUCTEMATH3AIHIO

U UHTEPIPETALUI0 WHPOPMAIIMU PA3IHMYHBIX BHUIOB
1 GOopM MpeICTaBICHUS;

- Cco3JIaBaTh TEKCTHl B pa3jM4YHBIX (opmarax ¢
y4eToM Ha3Ha4eHUs WHOPOpPMAMH U  LENEBON
ayIUTOpUH,  BBIOMpas  ONTUMAIbHYIO  (Qopmy
NPEeICTaBICHHUS

Y BU3yaJIM3allHu;

- OLIEHUBaTb  JIOCTOBEPHOCTb,
uHpOpMAINK, €€ COOTBETCTBUE
MOPaJIbHO-ITHYECKUM HOpMaM;

- UCTIOJIH30BATh CPEACTBA MHPOPMAITMOHHBIX

U KOMMYHUKAIIMOHHBIX TEXHOJOTUH B pEIICHUU
KOTHUTHBHBIX, KOMMYHHUKaTHBHBIX u
OpPTaHW3aIMOHHBIX  33aJad  C  COOJIOJCHUEM
TpeOOBaHUN SPrOHOMHUKH, TEXHUKH O€30MacHOCTH,
THTHEHBI,  PECypcoCOEepEeKeHUs, MpPaBOBBIX U
TUYECKUX  HOPM, HOpPM  HMH(OPMAMOHHOMN
0€30MacHOCTH

JJCTUTUMHOCTD
MIpaBOBBIM U

ITP6 7. ChopMupOBaHHOCTh YMEHHUS MPUMEHSTH MOJYYCHHBIC 3HAHUS JUIS
00BbsiCHEHUS OHOJIOTMYECKUX TPOIECCOB M SBICHHUM, M MPUHITUS
MPAKTUYECKUX PEIICHUH B TMOBCEAHEBHOW JXU3HU C IENbIO0 OOeCredYeHus
0€30MacHOCTH CBOETO 3J0POBbSI W 370POBbsl  OKPY’KAIOLIUX JIIOJICH,
COOIO/IeHHsT 3A0pOBOro 00pa3a >KW3HHM, HOPM TPAMOTHOTO IIOBEACHUS B
OKpyXaroliei  mnpupogHOW  cpene;  MOHUMAaHHE  HEOOXOAUMOCTH
MCIIOJIb30BaHUS JOCTUKCHUI COBPEMEHHOM OMOJIOTUH U OMOTEXHOJIOTHIA JIS
palMOHAIBHOTO MPUPOIONOJIB30BAHUS.

ITP6 10. ChopmMupoBaHHOCTH YMEHUH CO3AaBaTh COOCTBEHHBIC MMCHMEHHBIC
U YCTHbIE COOOIIEHHS Ha OCHOBE Ouonornyecko wuHpopmanmuu u3
HECKOJIbKUX HCTOYHUKOB, TPAMOTHO MCIIOJIb30BaTh MOHATUHHBIN ammapar
ouonoruu

OK 04. Pa6orars

B

KOJUICKTUBE MW KOMaHIC,

3¢ dexTuBHO
B3aUMOJICCTBOBATH
KOJIJICTaMHU,

C

JImgHOCTHEIC PE3YIBbTATEI AOJDKHBI OTpaXKaTb B
YaCTHU: HOCHHOCTU HAYYHOI'O ITIO3HAHUA: OCO3HAHUC
OEHHOCTH Hﬂy‘—lHOfI JACATCIIBHOCTH, T OTOBHOCTH
OCYHICCTBJIATL IMPOCKTHYIO W HCCICAOBATCIILCKYIO
ACATCIIBHOCTh MHAWBUAYAJIBHO U B I'PYIIIIC.

I1P6 5. IlpuobpereHne ompiTa TPUMEHEHHS OCHOBHBIX METOJOB HAYYHOI'O
MO3HAHUS, UCTIOJIB3yEMbIX B OMOJIOTHH: HAOIIOACHUS

U OIIMCAaHMS IHKUBBIX CHCTEM, IIPOLIECCOB M SBJICHHWM; OpraHU3alUu
U TPOBEACHUS OHOJOTMYECKOTO SKCIEPUMEHTA, BBIABIKEHHS THUIIOTE3,
BBISIBJICHHS] 3aBUCHMOCTU MEXAY MCCIETyEMbIMU BEIMYMHAMHU, OOBSICHEHUS




PYKOBOJCTBOM,
KJIMEHTaMH

MeTanpeaMeTHble pe3yIbTaThl JOJDKHBI OTPaXKaTh:
OBnaziecHue YHUBEPCATbHBIMH KOMMYHUKATHBHBIMH
JICHCTBUSAMHU:

0) COBMECTHasl IeATEIIbHOCTh:

- TIOHMMaTh M WCIOJNB30BaTh IPEUMYIIECTBA
KOMAaH/IHOW ¥ MHIUBUIYyaJIbHOW PabOTHI;

- TPUHUMATH IETH COBMECTHOH JESITEIbHOCTH,
OpraHU30BBIBATH M  KOOPJIWHUPOBATH  JIEHCTBHS
M0 €¢ AOCTHXKCHHIO: COCTaB/IATh IUJIaH OCHCTBUM,
pacrnpenenartb pojlid ¢ y4eTOM MHEHHH YYacTHHKOB
00CYyXJaTh pe3yIbTaThl COBMECTHOM PabOTHI.
OBnaneHue  yHUBEPCAaJbHBIMU  PETYISTHBHBIMU
JICHCTBHUSMHU:

T) IPUHATHE Ce0s U IPYTHX JIIOICH:

- MPUHUMATh MOTHBBI U apTYMEHTBI IPYTHX JIFOJICH
[P aHAJIN3e Pe3yIbTaTOB JACSITENbHOCTH;

- MPU3HABATh CBOEC MPABO M MPABO JPYTHX JIFOACH

Ha OIINOKH;

- pa3BHUBATh CIIOCOOHOCTH TIOHUMATh MHP C ITO3UIUN
JPYTOro 4eaoBeKa

MOJIYUYCHHBIX PC3YJIbTATOB U q)OpMyJII/IpOBaHI/ISI BBIBOAOB C HUCIIOJIB30BAHHEM
Hay4YHBbIX HOHHTHﬁ, Teopl/lﬁ X 3aKOHOB

OK 07. ConeiicTBOBaTH
COXpaHEHUIO
OKPYXKaroIle Cpebl,
pecypcocOepexeHuto,

3¢ PeKTUBHO NEHCTBOBATH
B UPE3BBIYANHBIX
CUTYaIHSX

JIn4HOCTHBIE pe3ynbpTaThl JOJDKHBI OTpa)kaTb B
YacTH: 3KOJIOTHYECKOTO BOCIIUTAHUSA: -
c(OPMUPOBAHHOCTh ~ IKOJIOTUYECKOM  KYJBTYpHI,

MOHMMAaHHUE BJIUSHUSA COLIMAIBHO-3KOHOMUYECKHUX
MPOLECCOB HA COCTOSTHUE MPUPOJHON U COLHAITBHOMN
Cpeabl,  OCO3HAaHWE  TJI00aJBbHOrO  XapakTepa
9KOJIOTUYECKHUX MPOOIIeM;

- IJIJAHUPOBAHUE U OCYILLECTBICHNE ACUCTBUN

B OKpYXalollleil cpelle Ha OCHOBE 3HAHUS LeJen
YCTOMYMBOTO Pa3BUTHUs YEJIOBEUECTBA;

- aKTUBHOE HEIIPUATHE JACUCTBUH, IPUHOCIIINX BPEJ
OKpYKarollei cpese;

IT1P6 5. IlpuobpereHne onpiTa NPUMEHEHHS OCHOBHBIX METOJOB HAYYHOI'O
MO3HAHUS, UCIOJIb3YEeMbIX B OMOJIOTMU: HAOMIOACHUS U OMMCAHUS >KHUBBIX

CHCTEM, IIponecCcoB u ﬂBHGHHﬁ; opraHu3anun n IMPOBCACHUA
OMOJIOTHYECKOTO 9KCIICpUMCHTA, BBIABHKCHHSA  THIIOTC3, BBIIBJICHUA
3aBUCHUMOCTH MCKOY HCCIICAYyCMbIMHA BCJIMYMHaAMU, 00BICHEHHUS

MOJIyYEHHBIX Pe3yJIbTaTOB U ()OPMYIMPOBAHNUS BHIBOJIOB C MCIIOJIB30BAaHHEM
Hay4HbIX [OHSTHI, TEOPHI U 3aKOHOB.

ITP6 6. ChopMUPOBAHHOCTE YMEHHs BBIIENATH CYILECTBEHHbIE MPU3HAKU
BUPYCOB, KIETOK MpPOKAPUOT M  JYKApUOT; OJHOKJIETOYHBIX H
MHOTOKJIETOYHBIX OpPraHU3MOB, BHJOB, OMOTEOLIEHO30B U JKOCHUCTEM;
OCOOEHHOCTH IMPOLIECCOB OOMEHa BEIIEeCTB M IPEBpAIIEHHs] SHEPTrUU B
KJeTKe, (OTOCHHTE3a, IIJIACTUYECKOTO U DHEPreTHYecKkoro oOMeHa,

- yYMEHHME NPOrHO3MpOBaTh  HEOJAroNnpusiTHbIE | XEMOCHHTE3a, MUTO3a, ME€03a, OTIOIOTBOPEHUS, PA3BUTHUS U PA3MHOKEHUS,
HKOJIOTUYECKUE TIOCIEACTBUS  MPENNPUHUMACMbIX | MHAWBUIYAIbHOTO pa3BUTHS OpraHu3Ma (OHTOreHesa), OopbObl 3a
JECHCTBUM, TPENOTBPAIATD UX; CYILLIECTBOBAHUE, €CTECTBEHHOI O otbopa, BHUJ000pa3oBaHus,




- pacuMpeHue OmbITa JACSITEITLHOCTH SKOJOTHICCKON
HaIpaBJIEHHOCTH.

MeTtanpeaMeTHble pe3yIbTaThl JOJDKHBI OTPaXKaTh:
OBnaziecHue YHUBEPCATbHBIMH KOMMYHUKATHBHBIMH
JIEHCTBUSIMU

0) COBMECTHasl IeATEIIbHOCTh:

- TIOHMMaTh M WCIOJNB30BaTh IPEUMYIIECTBA
KOMAaH/IHOW ¥ MHIUBUIyaJIbHON PabOThI;

- TPUHUMATH [ETH COBMECTHOH JESITEIHbHOCTH,
OpraHU30BBIBATh M KOOPJAMHUPOBATH JICHCTBHS

M0 €¢ AOCTHXKCHHIO: COCTaB/IATh IIaH OCHCTBHMH,
pacnpenenartb poid ¢ y4eTOM MHEHHH YYacTHHKOB
00CYKJaTh Pe3yIbTaThl COBMECTHOM PabOThI

IPUCIIOCOOJICHHOCTH OPTaHU3MOB K CpeJie OOMTaHUs, BIUSHUS KOMIOHEHTOB
HKOCHCTEM, aHTPOIIOTEHHBIX U3MEHEHHI B SKOCUCTEMAaX CBOCH MECTHOCTH,
KpPYTOBOpPOTa BEIIECTB M MpeBpalleHre SHeprun B buocdepe.

ITP6 7. CchopMupOBaHHOCTh YMEHHUS NMPUMEHSATH MMOJYyYEHHBIC 3HAHUS IS
OOBSICHEHUSI OHMOJIOTMYECKUX MPOIECCOB M SIBICHUH, IUIsI TPUHATHSA
MPAKTUYECKUX PEIICHUN B IMOBCEAHEBHOW XU3HU C LENbI0 OOecredeHus
0€30MacHOCTH CBOETr0 3/I0pOBbSI U 3/I0POBbSl  OKPY)KAIOLIUX JIIOZICH,
coOIofieHHsT 3J0pOBOrO0 00pasza JKHW3HH, HOPM TPaMOTHOTO IOBEJIEHUS B
OKpPYXarIllell  OPUPOJHOW  CpEnE; MOHMMaHUEe  HEOOXOJUMOCTHU
MCIOJIb30BaHUs JOCTUKEHUI COBPEMEHHOM OMOJIOTUY U OMOTEXHOJIOTHIA JIs
palMOHaIBHOIO IPUPOI0IOIB30BaHUS

1K 1.3. Oxa3biBaTh
UHPOPMAIMOHHO-
KOHCYJIbTaTUBHYIO
MIOMOIIb TIOTPEOUTEISIM,
MEeIUIUHCKUM
paboTHUKaM O BHIOOPY
JIeKapCTBEHHBIX
IpenapaToB U APYTHX
TOBApOB ANTEYHOI'O
ACCOPTUMEHTA

1K 2.5 Cobmonats
npaBujIa CAaHUTAPHO-
TUTUEHUYECKOTO PEeXKUMA,
OXpaHBI TPYy/1a, TEXHUKH
0€30IMacHOCTH U
IIPOTUBOIIOKAPHOU
0€30I1aCHOCTH, TIOPSIIOK
JIEHCTBHUS IPH
Ype3BbIYANHBIX CUTYAIMSIX

€) YMEHHsI B YacTH DEryJSTHBHBIX YHHBEPCAIbHBIX
Y4eOHBIX ACWCTBUI:

1) camoopranuzanus:

— BBIOMpaTh Ha OCHOBE OHMOJIOTMYECKUX 3HAHUH
[[EJIEBBIE W CMBICIIOBBIE YCTAaHOBKH B  CBOMX
JIEUCTBUSAX U IMOCTYNKax IO OTHOIIEHUIO K XHBOH

NpUpPO/IE, CBOEMY  3JI0POBBIO U  3JIOPOBBIO
OKPY’KaIOIIHNX;

— CaMOCTOSITENIBHO OCYIIECTBIIATh MO3HABATEIbHYIO
NEeSTeIbHOCTh, BBISBJISITH MPOOJIEMBI, CTaBUTh U
dbopMynupoBath COOCTBEHHBIE 3a/aun B
o0pa3oBaTeNbHON  JEATEIBHOCTH U KU3HEHHBIX
CUTYaIUsX;

— [HaBaTb OLICHKY HOBBLIM CUTYAlLlUSAM

— HPHUMCHCHUC OMOJIOrNYECKUX 3HAHUI K YCJIOBCKY




2. CTPYKTYPA U COJAEP)KAHUE OFIIIEOBPA30OBATEJBHOMN JUCIHUILINHBI
2.1. O0beM QUCHUIIMHBI M BUAbI y4eOHO padoThI

Tabmuna 2 — O6beM U BUbI padOoT 10 00111e00pa30BaTEIbHON AUCIUIIIIHE

Bua yueOHoii padoThI O0bem B yacax
OBBEM OBPA3OBATEJBHOM MPOT'PAMMBI JTUCHUTLINHBI: 136
- TeopeTHYecKoe 00yueHune 40
B T.U.

po(hecCHOHATLHO-OPHEHTUPOBAHHOE COACPKAHKE 18
- IPAKTHYECKHE 3aHATHUS 78
B T.U.

po(hecCHOHATLHO-OPHEHTUPOBAHHOE COACPKAHIE 42
- IPOMEKYTOYHAS ATTeCTANMS 18
B TOM YHCJIC:

KOHCYJIbTAIIUU 12
JK3aMeH 6
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2.2 TemaTH4yeCcKHUil IJIaH U COePKAHHUE TUCHUILINHBI
Tabmuua 2 — TemaTH4ecKU IJIaH TUCIAILINHEI

KosinuecTBO ayIUTOPHBIX YaCOB

H Bcero B T.4. B Ipo@.
alMeHOBAHHE Pa3/leJIOB H TeM TeopeTHuY. | MPaKTHY.
OpHeHTHp-e
o0yueHue 3aHATHSA
o0yueHue
PA3JIEJI 1. KIIETKA — CTPYKTYPHO-®YHKIHIMOHAJIBHASA EANHUILIA )KUBOI'O 28 14 10 18
Tema 1.1. buonorus kak Hayka. OOmas XapakTepuCTUKa >KU3HU. buosiornuecku BakHbIE 8 4 2 6
XUMHUYECKHUE COSTUHEHUS
Tema 1.2. CTpykTypHO-GYHKIIMOHATIFHAS OPTaHU3ALIHS KJIETOK 6 3 2 4
Tewma 1.3. CTpykTypHO-GYHKIIMOHATBHBIC (DaKTOPHI HACIEICTBEHHOCTH 10 5 2 8
Tema 1.4. OOMeH BelIeCcTB U MPEBpAIllEHUE YHEPTUH B KIIETKE 2 1 2 -
Tema 1.5. )KuznenHblii nuki kiaetkd. Murtos. Melios 2 1 2 -
PA3JIEJ 2. CTPOEHHUE 1 ®PYHKIIMN OPTAHU3MA 44 24 12 32
Tewma 2.1. Ctpoenne opranuzMa. PopMbl pa3sMHOKECHHS 4 2 2 2
Tema 2.2. OHTOreHe3 )KUBOTHBIX, PACTEHHUH U YeJloBEKa 2 | 2 -
Tema 2.3. OCHOBHbIE OHATUSI TEHETUKU. 3aKOHOMEPHOCTH HACJIEIOBAHMUSI. 20 10 2 18
Tema 2.4. I'eneTnka nosa. 10 7 2 8
Tema 2.5. 3aKOHOMEPHOCTH U3MEHUYHUBOCTH 4 2 2 2
Tema 2.6. Cenexuusi OpraHu3MoB 4 - 2 2
PA3JIEJI 3. TEOPHSA DBOJIIOIIUH 10 - 6 4
Tema 3.1. MicTopusi 3BOIIOLMOHHOTO YUEHUS 2 - 2 -
Tema 3.2. MukpoaBosrorusi. Makpo3BOJIIOIHS 2 1 2 -
Tewma 3.3. Bo3HUKHOBEHHE U pa3BUTHE KU3HU Ha 3emiie. AHTpOIOreHes 6 1 2 4
PA3JIEJI 4. 9KOJIOI'A 24 13 8 16
Tema 4.1. Dxonmornueckue GhakTopsl U cpeabl Ku3HH. [Tomysims, coo0IIecTBa, SKOCUCTEMBI 6 1 2 4
Tema 4.2. buocdepa - rnodagbHast YKOJIOTHUECKAs CHCTEMA 4 - 2 2
Tewma 4.3. BnusiHue aHTponioreHHbIX (hakTopoB Ha Ouochepy 4 2 2 2
Tema 4.4. BausiHue cOIMAIbHO-IKOJIOTHUECKUX (DAaKTOPOB HA 3J0POBbE UEIOBEKA 10 10 2 8
PA3JIEJI 5. BUOJIOT'UA B ) KU3HU 12 9 4 8
Tema 5.1. BHOTEXHOJIOTHHN B JKU3HU KaKIOTO 6 3 2 4
Tema 5.2. buoTeXHOJIOTHU B MEMIIMHE U (apMalluu 6 6 2 4
Koncyabranumn 12 - - -
IK3aMeH 6 - - -
BCEI'O 136 60 40 78
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Tabnuna 3 — ConepkaHue TUCIUTUIMHBI

HaunmenoBaHue pa3aeioB
H TeM

Conep:xanue yueOHOro MaTtepuasia (OCHOBHOE U PO ecCHOHAIBLHO-OPHEHTHPOBAHHOE),
Ja0opaTopHble U MPAKTHYECKHE 3aHATHS, PUKJIATHONH MOLYJIb (IPU HAJTHUYMH)

O0nLeM
4acoB

dopmHpyeMble
KOMIIeTCHIUH

1

2

4

PA3JIEJI 1. KVIETKA — CTPYKTYPHO-@YHKIIMOHAJIBHASA EJMHHUIIA )KUBOT'O

28

buonorna kak
OO0mas
XapaKTepUCTUKA JKU3HU.
brnonornuecku Ba)KHBIC
XHMHYECKHE COCTUHEHHUS

Tema 1.1.
HayKa.

Conep:kanue

1. buoJsiorusi kak Hayka. PazHooOpa3ue OnocucreM. XuMHYECKHUI COCTAB KJIETKH.

CBs13b OMONIOTHH € APYTUMH HayKaMmu: Onoxumusi, Onodusnka, Ononuka, reaoreorpadus u ap. Posb u
MecTO OMooruu B (OpMUPOBAHUN COBPEMEHHOIN Hay4HOH KapTHHBI MHpa. 3HaUeHUE OMOJIOrHMYECKHX
3HaHui. Mctopus Ouonornu. 3HaueHHE IUTOJIOTHM JUIsl pa3BUTHS OMOJIOTMM M MO3HAHMS MPUPOJBI.
Metoabl LMTOJOTUM: MUKPOCKOIMS, Xpomarorpadus, 3ieKTpodope3, METOJ MEYEHBIX aTOMOB,
muddepeHnraIbHoe NeHTPUPYTUpOBaHne, KylIbTypa KieTok. Oprann3anusi OMOJOTHYECKUX CHCTEM.
VYpoBHM  oOpraHuzanmuu  OMOCHCTEM:  MOJIEKYJSIPHO-TEHETUYECKHH,  OpraHOMAHO-KJIETOYHBIH,
OpraHW3MEHHBIH, MOMYJIALINOHHO-BHIOBOM, SKOCHCTEMHBIH (OMOTreoneHOTHYECKHi), OnochepHsIil.
Hayku, wnsydaroniye Ouojoruyeckue OOBEKThl Ha pa3HbIX YPOBHSAX OpraHu3anuu xusHu. OOmas
XapaKTepUCTHKA U3HHU, CBOMICTBa >XMBBIX cHCTeM. lIporecchl, mpoucxopasiiue B OHOCHUCTEMAX.
Heopranuueckue BemecTBa KJIETKHM, MX Ouojoruueckass pojib. OpraHMuYecKHe BEIIeCTBA KIETKH.
buonornueckne mnomumepsl. benku. CtpykTypa W (QyHKIuMM OeIKOBOM MOJIEKYyNbl. DEpMEHTHI,
OPUHIUI UX AeWCTBUA. YrieBoabl. buonorndeckue ¢yHkuumu yriaeBojos. Jlumuael. OOmmii ruiaxn
ctpoenust. ['mapodunbHO-ruapodoOHBIE cBoiicTBa. Kitaccudukanust nunuaoB. buonorundeckue
¢ynkuun munuaoB. AT®. Ctpoenue monekyiasl AT®. buonornyeckue pynkumun ATD

2 (1%)

B T.Y. IPAKTHYECCKUEC 3AHATHS:

I13 Nel. Ponp GenkoB, YIJIEBOJIOB U KHUPOB B OPTaHU3ME YEJIOBEKA

2 (1%)!

I13 Ne2. ButaMuHbI M OMOJIOTHYECKHM AKTHBHbIE HOﬁaBKI/I, HX 3HAYCHHUEC B KU3HM OpraHmimMa
YeJioBeKa. | uI1o- M aBUTaMHHO3bI UX IOCEACTBUS

2 (1%)

I13 Ne3. Onpenenenue BuramuHa C B IPOAYKTAX NUTAHUSA
HO}IFOTOBKa BApHUAHTOB OIIBITA, Ha6J'IIOI[eHI/Ie 3a Ka4YCCTBCHHBIMU PCAKOUAMH, 3aIIOJTHCHUC pa6oqe171
TaOJIUIIBI, UHTEPIIPETaIMs HAOII0AaeMBIX SIBIICHUH, (POpMYITMPOBaHNUE BBIBOIOB

2 (1%)

OK 01
OK 02
OK 04
K 1.3

Tema 1.2. CrpyKTypHO-
byHKIIMOHAIbHAS
OpraHM3aIus KIeTOK

Coaep:xanue

2. CoBpemeHHasn Kj1eToYHasi Teopusi. CpaBHUTe/IbHAS XapaKTePUCTHKA KJIETOK.

Knerounas teopus (T. IlIBann, M. Ulnelinen, P. BupxoB). Tumsl KIeToK: sykapHOTHYECKas M
npokapuoTuyeckas. CpaBHUTENbHAsI XapaKTEPUCTUKA KJIETOK 3YKapHOT (paCTUTENIbHOM, )KUBOTHOM,
rpubHoil). CtpoeHue NpoKapuOTHYECKOM KIETKH. OCOOEHHOCTH CTPOCHHUs TreTepoTpodHON U

2 (1%)

OK 01
OK 02
OK 04
IIK 1.3

! TIpoheccHOHANBHO-OPHEHTUPOBAHHOE COEPIKAHIE
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aBTOTPO(PHON MPOKAPUOTHYECKUX KIIeTOK. CTpoeHue TIuia3MaTHYecKoii MeMmOpaHbl. TpaHcropt
BELIECTB 4YEpe3 IJIa3MaTUYECKYI0 MEMOpaHy: MACCUBHBIA W aKTUBHBIA. DHIOLUTO3: IMUHOLMTO3,
¢darouuro3. Ok3ouuTo3. OOonouYKa WM KieToyHass cTeHka. CTpyKTypa M (YHKUMH KJIETOYHOMN
CTEHKH pPacTeHHA, TPHOOB.

[Muroruasma. L{uto3oms. Lurockener. OnHoMeMOpaHHbIE OpPraHOUABI KJISTKH: YHA0IIa3MaTHYeCKas
cetb (OIIC), ammapar ['oibIKH, JIM30COMBI, MEPOKCHCOMBI, BAaKyOJIM PACTUTEIbHBIX KIIETOK.
Crpoenue u pyHKIUU OAHOMEMOpPaHHBIX OpraHou1oB kieTku. Kietounslii cok. Typrop.
[TosryaBTOHOMHBIE OpraHOWJIbl KIETKHA: MUTOXOHJPHUM, IJIACTHUJIBI: XJIOPOILIACTHI, XPOMOIUIACTHI,
JIEUKOIUIACTHI, MX CTpOEHHUE U GYHKIMU. SIAepHbIi annapaT KJIETKH, CTPOSHHE U (PYHKLIUH.
HememOpaHHble OpraHoubl KJIETKU: pUOOCOMBI, MUKPOTPYOOUKH, KJIETOUHBIH LEeHTp. OpraHouabl
JIBIDKCHUS: pECHUYKHU M KTYTHKH. CTpoeHre U PyHKIMU HEMEMOPAHHBIX OPTaHOUIOB KIICTKH.

B T.Y. IPAKTUHYICCKHUC 3aHATHUS:

113 Ned. U3yuyeHne cTPOEHUS PACTUTEIBHBIX M ’)KUBOTHBIX KJIETOK IOJ MHKPOCKOIIOM
[IpuoOpeTrenue ornpiTa MPUMEHEHUS] TEXHUKA MUKPOCKOITMPOBAHUS MPH BBHIMOJIHEHUH JIA0OPATOPHBIX
pabor.

2(1%)

I13 NeS. IloaroroBka MUKpONpenapaToB, HA0JI0eHHe ¢ MOMOIILI0 MUKPOCKONA, BbIsIBJIeHHE
pa3iMuMii MeKAy H3yuyaeMbIMH O0BbEKTaAMH, UHTEpIIpeTalus HaOJI01aeMbIX SBICHUM,
dbopMyIUpOBaHUE BHIBOJIOB

2 (1%)

Tema 1.3. CtpykTypHO-
(GyHKIIMOHAIbHBIE (PAKTOPbI
HaCJIECTBEHHOCTHU

Coaep:xanue

10

3. IIpoueccbl MaTpu4HOro cuHTe3a. CTpoeHne XpoMocoM.

XpOMOCOMHBIM HAa0Op KJIETOK, TOMOJOIMYHBbIE M HErOMOJIOTMYHBIE XPOMOCOMBI, TalUIOWAHBIA U
nurmonnabii HaOop. Hyxnewnoswsie kucnotel. JJHK m PHK. CtpoeHue HyKJIEMHOBBIX KHCIOT.
Hyxneotuasl. Kommnementapusle azotuctsle ocHoBaHus. IlpaBuno Yapradga. Crpykrypa JHK —
nBoitHas crimpanb. Mectonaxoxaenue u Ouonornyeckue Gynkuuu JAHK. JHK-skcneprusza. Bunel
PHK. ®ynkunn PHK B knetke. Matpuunsni cunre3 JJHK — pennmkanus. [IpuHnune! permkanuu
JHK. Mexanmsm permmkanuu JIHK. Penmapamus JJHK (mopersiekatwBHas, MOCTperUIeKaTHBHASN).
Peakuun marpuyHoro cuHresa. IIpyHIMI KOMIUIEMEHTAPHOCTH B PEAKLUAX MAaTPUYHOIO CUHTE3A.
JAHK wu rensl. 'eHeTmueckuii kojn, ero cpoicTBa. TpaHckpunuus — MarpuuHblii cuHTe3 PHK.
Tpancnsmuss u e€ dTambl. YcioBust OuocuHTe3a Oenka. Crtpoenne T-PHK u xoampoBanme
aMUHOKHUCIOT. Ponb pubocoMm B OuocuHTe3e Oenka. Bupychl — HekseTouHble (OPMBI KU3HH H
oOnuratHele nmapa3uThl. CTpOEHUE MPOCTHIX M CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepHO(haros.
Kuszuennsrii nukn JJHK-conepskamux Bupyco, PHK-coaepxkamux Bupycos, 6akrepuodaros. BUY,
TenaTUT YeJI0BEKa.

2 (1%)

B T.4. IPAKTHYCCKHUEC 3AHATHUA

I13 Ne6. Pemenue 3a1a4 Ha onpeiesieHUE MOCJIEI0BATEIbHOCTH HYKJICOTUI0B

2(1%

I13 Ne7. Pemienue 3a/1a4 Ha onpeesieHHe MOCIeI0BaTEIbHOCTH AMUHOKHUCIIOT B MOJICKYJIe Oenka

2 (1%)

I13 Ne8. Pemenue 3a1au Ha onpeelieHHe MOCIE0BATSIIbHOCTH AMHUHOKHUCIIOT B MOJICKYJie OeKka B

2 (1%)

OK 01
OK 02
OK 04
K 1.3
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cIydae M3MEHEHHUsI OCJIe1oBaTeIbHOCTH HyKi1eoTn 0B JIHK

I13 Ne9. Bupycusle u OakrepuanbHble 3a0oieBaHus. OOmue NPUHIUNBI KcHoib3oBaHus | 2 (1%)

JeKapcTBEHHbIX BelecTB. OCOOEHHOCTH MPUMEHEHHS] aHTUOMOTHUKOB
Tema 1.4. Oomen BemectB | CopepxxaHue 2 OK 02
Y [IPEBpAILCHUE DHEPTUU B | 4. ACCHMWISIIUA W JUCCUMMJISILMS — IB€ CTOPOHBI MeTa00JIM3Ma. 2(1%) I[IK' 1.3
KJIETKE Tumbr oOMeHa BemecTB: aBTOTPO(HBIN U  TeTepoTpodHBIA, a’poOHBIE W  aHAdPOOHBIN.

DHepreTudyeckoe obOecriedeHue KiIeTKu: mpeBpamenne AT®D B 0OMEHHBIX Ipolieccax.

®epMeHTaTUBHBIN XapaKTep peaklUi KJIETOYHOTO MEeTaboI13Ma.

[lepBUUHBI CHUHTE3 OpPraHMYECKUX BelIeCTB B KieTke. [lmactuueckuit obdmen. dDoTocuHTE3.

XeMocuHTe3.  AHa’poOHBIM »3HepreTuyeckuil oOMeH. AHa’poOHble oOpraHu3Mbl. bpoxeHue,

aBTOTPOPHBIA M TEeTepOTPO(HBIN TUN MUTAHUS. AHA’POOHBIE MHUKPOOPTAHU3MBI KaK OOBEKTHI

OMOTEXHOJIOTHH. JTalbl YHEpPreTHUecKoro oOMmeHa. [nmkonm3. buomormdeckoe OKHCICHHE, HITU

KJIETOYHOE JIbIXaHHeE.
Tewma 1.5. XKuznennsrii Conep:xanue 2 OK 02
LUK KJIETKH. MUTO3. 5. KieTo4HbIi MUK/, €r0 NepHoAbl U peryJisnus. 2 (1%) OK 04
Meiio3 [lepuoner uaTepdazpr Mx ocobeHHoctu. JuddepeHnumanus KIETKH M apecT KIETOYHOTO IHKIIA. K 1.3

Henenue kiaetku — MuTo3. CTaauu MUTO3a M MPOUCXOJAIINE Mpoliecchl. KapnokuHe3 U MUTOKUHES.

buonornueckoe 3HaueHne MuTO3a. Meio3 — peayKimoHHoe neneHue kietku. Ctaanu meio3a. Meito3

— OCHOBA IOJIOBOTO pa3MHOXkeHus. [loBenenne xpomocom B meitosze. Kpoccunrosep. buonornueckuii

cMBbICI Meio3a. Db dexTrsl Meiio3a. Meiio3 B )KM3HEHHOM ITUKJIE OPTaHHU3MOB.
PA3JAEJL 2. CTPOEHUME U ®YHKIHNUHU OPTTAHU3MA 44
Tewma 2.1. Ctpoenue Coaep:xanue 4 OK 02
opranusma. ®opmsl 6. Ctpoenne oprannzma. ®opmbl pa3MHOKEHHUS 2(1%) OK 04
Pa3MHOXKEHHUS OnHoknerounble  opraHu3Mmbl. KosoHuanbHble  OpraHu3Mbl. MHOTOKJIETOYHBIE  OpPraHU3MBI. [IK 1.3

B3aumocBsa3p yacteii MHOrokjeToyHoro opraHusma. @yHkmus. OpraHbl U CUCTEMBI OpPraHOB

4ejoBeKa. Ammaparbl opraHoB. ['oMmeocTa3 opraHusMa M €ro MOJJEpKaHUE B Ipoliecce

KU3ZHEJEATEIIbHOCTH.

@yHKIMOHAIbHASI CUCTEMA OpraHoB. TkaHum pacTeHMi. TkaHM >KMBOTHBIX M uenoBeka. Oprassl

pacteHuil. Opranbl U CHCTEMbl OpPraHOB JKMBOTHBIX W YE€JIOBEKAa. 3HAYCHHE OIOpbI, IABUKECHMUS,

NUTaHWs, JbIXaHUSA, TPAHCIOpPTa BEIIECTB, BBIACICHUS, 3alIUTHl. 3HAYECHHE IPOSIBICHUS

pa3apaKuMOCTHU U PETYJIISIUU.

@opMbl pa3MHOXKEHHMS OpPraHM3MOB: Oecrojoe M IOJI0OBOE pa3MHOKeHHe. Buapl Oecrornoro

Pa3MHOXKEHHUSA: TIPOCTOE JEJeHHE HaJBOE, MOYKOBAaHUE, Pa3MHOKEHUE CIIOpAMHU, BETE€TaTUBHOE

pasMHOXKEHHUE, pparmMeHTanus, KioHuposanue. [looBoe pa3MHOKEHHE.

B T.4. NIPAKTHYeCKHe 3aHATHS: 2

I13 Ne10. Teopusi KIOHAJbHO-CEJIEKTHBHOIO HMMYHHUTeTa. Bakuunanusa kak npoduiaakruka | 2 (1%)

HH(EeKINOHHBIX 3a00/1eBaHUI
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Nudexnnonnble 3a00eBanus 1 dnuaeMus. BakHewmme S1u1eMuy B UICTOPUH Y€JI0OBEYECTBA.

Tema 2.2. Ourorenes
JKUBOTHBIX, PACTCHUU U
JeJIoBeKa

Conep:xanue

7. 'aMeToreHe3 y ;kKUBOTHbIX. CliepMaToreHe3 u 00reHes.

Crpoenre ToONOBBIX KiIE€TOK. OIUIOAOTBOpEHHE M SMOPHOHAIBHOE DPAa3BUTHE SKUBOTHBIX.
[TapTenorenes. OMOproreHes (Ha mpuMepe JanneTHuka). Ctaauu sMOpruoreHesa.

Poct u pasButue xuBOTHBIX. llocTaMOpuonanbHbIl mepuon. Ilpsmoe u Hempsimoe pa3BUTHE.
PazButie ¢ Meramopho3oM |y OECIO3BOHOUHBIX M MO3BOHOYHBIX KHUBOTHbIX. CTamuu
[OCTAMOPHUOHAJIIBHOTO Pa3BUTHUsI y JKUBOTHBIX W uejoBeka. [lepuojpl OHTOreHe3a 4YesIOBEKa.
buonornueckoe ctapenue u cMepThb. ['epoHTOIOTHS.

['ameropur m cnopodur. PasmHOKEHHE W pa3BUTHE BOJOPOCHCH. Pa3MHOKEHHWE W pa3BHTHE
CIIOPOBBIX pacTeHui. Pa3MHOXeHUE U pa3BUTHE CeMEHHbIX pacTeHui. Poct. Ilepuoasl oHTOreHe3a
pacTEHUM.

2 (1%)

OK 02
OK 04
K 1.3

Tema 2.3. OcHOBHEIE
MMOHATHUS T€HETHUKH.
3aKOHOMEPHOCTH
HACJICAOBaHU.
BzauMoeiicTBre reHoB.
CrerieHHOE HacjaeI0BaHNe
MIPU3HAKOB

Coaep:xanue

20

8. I'eHeTHKa Kak HayKa 0 HACJ1eICTBEHHOCTH M U3MEHYHMBOCTH OPraHU3MOB.

OcCHOBHBIE TE€HETHYECKHE IOHATHS M CUMBOJBL. ['eH. I'eHotun. @®eHoTHN. AJUIEIbHBIE TEHBI.
AnbTepHaTUBHBIE TPU3HAKU. JIOMUHAHTHBIN U PELIECCUBHBINA IPU3HAKU. | OMO3UroTa U FE€TEPO3UTOTA.
Yucrass nuHug. ['nbpuapl. OCHOBHBIE METOABI T'€HETUKH: I'MOPHUIOJOTMYECKUH, LUTOIOIMYECKHE,
MOJIEKYJISIPHO-TEHETHYECKHE.

3akOHOMEpHOCTH o0Opa3oBaHus ramer. 3akoHbl . Mennens: MoHOruOpugHOE CKpelBaHUE.
[IpaBuno pomMuHMpOBaHUSA. 3aKOH €IUHOOOpa3Msl IMEpPBOrO MOKOJEHHsA. 3aKOH PpacCILEIUICHUs
NpU3HaKoB. LluTonoruyeckue OCHOBBI MOHOTHOPHJIHOTO CKpelluBaHMs. ['MIloTe3a 4MCTOTHI ramer.
Ananmsupyroniee ckpemuBanue. JIurnOpuaHoe ckpemyBaHue. 3aKOH HE3aBHCUMOTO HACJIEOBAHUS
npu3HakoB. [lomurnOpuaHoe HacienoBaHME M €ro 3aKOHOMEPHOCTH. ['@HOTHI Kak LeOCTHas
cucreMa. MHo)ecTBeHHOEe JeicTBHe TeHoB. [lmenorponns. MHOXECTBEHHBIM — aJUICNIHA3M.
B3aumopeiictBue amienbHblx reHoB. KomomumHupoBaHue. B3aumoneicTBUE HEaJUIEIbHBIX TI'€HOB.
KommiementaprocTs. Onuctas. [lonumepus.

3akonbl T. Moprana. CuenieHHOE Haclel0BaHUE I'€HOB, HapyLIEHHE CLEIUIEHHS. XPOMOCOMHAas
TEOpUs  HACIENCTBEHHOCTH. ['eHeTMdeckoe  KapThpoBaHWe  xpomocoMm.  Mcmonb3oBaHue
KPOCCHUHIOBEPA JUIsl COCTABJICHUs TEHETUYECKHUX KAPT XPOMOCOM.

2 (1%)

B T.Y. IPAKTHYECCKHUE 3AHATHUSA

18

I13 Nell. Pemenue 3a7a4 Ha HacleAOBAaHHE MPU3HAKOB IPU MOHOTHOPHIHOM CKPEUIMBAHUU

2(1%)

I13 Nel2. Pemienue 3a7a4 Ha HacleAOBaHKWE IPU3HAKOB MPU AUTHOPUIHOM CKPEIIMBAHUU

2 (1*)

I13 Nel13. Pemienue 3a7iau Ha HacjaeAOBaHUE IPU3HAKOB MPU MOJUTUOPUIHOM CKpEIIMBAHUH

2 (1*)

I13 Nel14. PemieHue 3aga4y Ha HacJA€A0BaHNUE IPU3HAKOB MPU aHAJIM3UPYIOIIEM CKPEIMBAHUH

I3 NelS. Pemenue 3amad Ha OINPEIEICHUE BEPOSITHOCTH BO3HUKHOBEHMS HACIEJICTBEHHBIX
HpI/ISHaKOB HpI/I pa3HI/I‘-IHLIX THUIIaX BSaHMOﬂCﬁCTBHH T'CHOB

2 (1%)

I13 Nel6. Pemenue 3aa4 Ha COCTABJICHUE TEHOTUITMYECKUX CXEM CKpEIIMBAHUS

2 (1%)

OK 02
OK 04
K 1.3
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II3 Nel7. Pemenue 3a1a4 Ha ONpeACICHUE BEPOATHOCTH BOBHUKHOBEHHUS HACJIEICTBEHHBIX
MPU3HAKOB MPU CLETIEHHOM HacCJIeI0BaHUU

2 (1%)

II3 Nel8. Pemenue 3aa4 Ha OnpeAeieHUE BEPOATHOCTH BOSHUKHOBEHHUS HACJICACTBEHHBIX 2%
IIPU3HAKOB IIPU PA3JIMYHBIX TUIIAX B3aUMOJICHCTBUS T€HOB Y YEJIOBEKA
I13 Ne19. CoctaBieHHe TeHOTUITHYECKUX CXEM CKPEIIMBAHUS 2 (1%)
Tema 2.4. I'enetuka mnoia. Conep:xanue 10 OK 01
I'eneruka yenoBeka 9. XpoMOCOMHBII MeXaHU3M ONpeieSIeHHs 1M0J1a. 2(1%) OK 02
AyTOCOMBI M TIOJIOBBIE XPOMOCOMBIL. ['OMOramMeTHbIi M reTeporaMeTHbld Moja. ['eHeTudeckas K 1.3
CTPYKTypa MOJIOBBIX XpoMocoM. HaciienoBanue npu3HakoB, CIETUICHHBIX C [TOJIOM.
Kapuotun denoBeka. MerToabl M3y4deHUs] TEHETHKH YEJIOBEKAa: I€HEaJOTUYECKHM, OJM3HELOBHIH,
[IUTOTEHETHYECKUH, OMOXMUMHYECKUH, MOMYJISIIIHOHHO-CTaTUCTHYECKHIA. Hacnenctsenusie
3a00JeBaHus 4yenoBeKka. ['€HHbIe U XpPOMOCOMHBIE 00JIe3HH 4enoBeka. bonesHu ¢ HacneAaCcTBEHHOM
MPEIPACTIONOKEHHOCTRIO0. 3HAYEHHE MEIWLMUHCKON TEHETHMKU B MPENOTBPALICHHMH U JICYCHUU
FeHETUYECKUX 3a00J1eBaHU YesloBEeKa.
B T.Y. IPAKTHYECKHE 3aHATHS: 8
I13 Ne20. Pemenwe 3amady Ha ONpEAETICHHE BEPOSATHOCTH BO3HHUKHOBEHHS HACIEICTBEHHBIX | 2 (1%*)
MIPU3HAKOB, CLECTIJICHHBIX C MOJIOM
I13 Ne21. PemieHue 3agau Ha ONpENEIIEHUE BEPOSTHOCTH BO3HUKHOBEHHUS HAcIEeACTBEHHBIX | 2 (1%)
IIPU3HAKOB, CLEIJIEHHBIX ¢ X-XpPOMOCOMOM, COCTaBICHHE FEHOTUITNYECKUX CXEM CKPEILMBAHMUS
IT3 Ne22. PemeHue 3agad Ha ONPENEIICHUE BEPOSATHOCTH BO3HUKHOBEHHUS HACIEACTBEHHBIX 2%
IPU3HAKOB, UCIIOJIb3YsI METOJIbl TEHETHKH YEJIOBEeKa
I13 Ne23. HacnexnctBeHHbIe 3a001€BaHMs YEIOBEKa 2%
Tewma 2.5. 3akonomeproctu | Coaep:kanue 4 OK 01
WU3MEHUYUBOCTH 10. B3ammopgeiicTBHe reHOTHIIA M cpeabl Npu GopMUpoBaHNHU (eHOTHIA. 2 (1*) OK 02
W3MeHunBOCTh Npu3HaKkoB. KauecTBEHHBIE M KOJIMYECTBEHHBIE NMPU3HAKU. BUIbl M3MEHUYMBOCTH: OK 04
HACJICICTBEHHAs U HEHACIICACTBEHHAS. K 1.3
3aKOH rOMOJIOTMUECKUX PSAIOB B HacieacTBeHHol usmeHunsocty (H.W. BaBuios).
Monudukaronsas, wid (EHOTUNIMYECKasT H3MEHYMBOCTh. Ponb cpeisl B MOIU(DUKAIIMOHHON
n3MeHunBocTH. Hopma peakumm npu3Haka. BapuanvoHHBIM psx W BapHallMOHHAs KpHBasl.
XapakTepucTuka MOAU(PHUKAITMOHHON H3MEHUNBOCTH.
HacnenctBenHas, uiu reHOTUNIMYECKas N3MEHYUBOCTh. KoMOMHATHBHASL N3MEHYUBOCTb.
MyTanuoHHass M3MEHUYMBOCTb. Buabl MyTaluili: T€HHbIE, XPOMOCOMHBIE, T€HOMHbIE. [IpUunHBI
BO3HHUKHOBEHHUS MyTallUH.
B T.Y. IPAKTHYECKHE 3aHATHS: 2
I13 Ne24. Pemenue 3amad Ha OmpeaeieHUE THUIA MYTAallMM TPU Tepeaade HacleACTBEHHBIX | 2 (1%)

IMPU3HAKOB, COCTABJICHNC I'CHOTHUIIMYCCKUX CXCM CKPCIIHMBAHUSA
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Tewma 2.6. Cenexuus Coaepxanue 4 OK 01
Opranu3MoB 11. Ceaexuusi kKak Hayka. MeToabl ceJIeKIIMOHHOI padoThI. 2 OK 02

['erepo3uc u ero npuyuHbl. VCKYyCCTBEHHBI OTOOp: MAacCOBBI W WHIUBUAYATbHBIA. OTarbl

KOMOHMHAIMOHHOM cenekiuu. CopT, mopoa, ITaMM.

B T.4Y. IPAKTHYECKHE 3AHATHUSA: 2

I13 Ne2S. Pemenne 3amady Ha ONpeEiICHUE BO3MOXXHOTO BO3HUKHOBEHHS HACJIEJICTBEHHBIX 2

IIPU3HAKOB 10 CEJEKIMH, COCTABICHUE T€HOTUIIHUYECKUX CXEM CKPEIIMBAHUS.
PA3JIEJI 3. TEOPHUA DBOJIIOLINA 10
Tema 3.1. UcTopus Conep:kanue 2 OK 02
HBOJIFOLIMOHHOTO YUYEHHUS TeopeTnueckoe o0yueHue: 2 OK 04

12. IlepBble 3BOJIIOIUOHHBbIE KOHUETIIIUN. 2

I'panyanncruueckas sBomonuoHHas koHuenuus JK.b. Jlamapka. /IBrKyniue CWIBI 3BOJIIOLMM.

Kpearmonusm u tpanchopmusm. Cucrematuka K. Jlunnes u e€ 3Hauenue st GopMUpOBaHUS UIEH

HBOJIIOLIUU

[Ipenmochbuiku BO3HUKHOBEHHS JapBUHU3Ma. OBOJIOLMS BHIOB B mpupoge. bopnba 3a

cyuectBoBanue. EctecTBeHHbIN 0TOOp. JlMBEpreHIMs NPU3HAKOB U BHU00O0pa3oBaHue. OCHOBHbIE

MOJIOKEHUsI cUHTeTH4Yeckod Teopuu sBoionuu (CT3). Pomb 9SBONIOIMOHHON TeopuH B

(GbOopMUPOBAHUK HAYYHOU KAPTUHBI MUDA.
Tewma 3.2. Coaep:xanue 2 OK 02
MuUKpO3BOTIOLHSL. 13. MuKpo3BOIIOLHUS M MAKPOIBOJIIOLNHS KAaK 3TAMNbI IBOJIIHOHHOIO MpoLecca. 2 (1%) IIK 1.3
Maxkpo3Bomtonus. ['eHeTndeckue OCHOBBI HBONIONMU. MyTanuu U KOMOWHAIIMKA KaK 3JIEMEHTAPHBINA SBOJIOIMOHHBIN

Mmatepuai. [lomynsanus kak a1neMeHTapHasi €IMHULA 3BOIIOLIH.

JBuxyume cuibl (pakTopsl) sBomonuy. MyTallmoOHHBIN Mpoliecc 1 KOMOMHATUBHASI H3MEHUYUBOCTbD.

Murpanus.  M3omsuus nonmynsuuid:  reorpaduueckas  (IpoCTpaHCTBEHHas), OMOJOrHMYEcKas

(penpoayKTHBHAs).

EcrectBenHblif 0oTOOp — HampaBisitoluidi ¢akTop sBoionud. boppba 3a cyliecTBOBaHHE Kak

MEXaHHU3M JEHCTBUS €CTEeCTBEHHOro oTOopa B momyssiuusx. Bua u ero kpurepuu (TpU3HAKH).

BunoobpazoBaHue kKak pe3ysbTaT MUKPOIBOJIIOLIUH.

MakposBomonus. @opmbl 1 OCHOBHbIe HampasieHus: Makpossoitouuu (A.H. Cesepuos). Ilytu

JTOCTIDKCHHST OMOJIOTMUECKOro mporpecca: apomopdo3, uAHoamanTaiys, oOIas JaereHepaliusl.

Metonpl u3ydeHUs MaKpOdBONIOIMM. 3akoH 3apozsimeBoro cxoxacrsa (3akon K. bapa).

buorenernyeckuii 3akoH (3. ['ekkens, @. Mrostep). O0mue 3aKOHOMEPHOCTH (TIPaBHJIa) YBOJIIOIUH.
Tewma 3.3. Bosuuknosenue | Cojaep:kanue 6 OK 02
Y Pa3BUTHE KU3HU HA 14. T'mnore3bl M TeOpHH BOSHMKHOBEHHS KU3HU Ha 3emiie: 2 OK 04
3emie. AHTPOIIOTEHES. KpealMoHn3M, CaMOIIPOU3BOJIbHOE (CIIOHTAHHOE) 3apOXKACHHE, CTAllMOHAPHOE COCTOSIHHE, [IK 2.5

na"crnepmus, 6uomnod33. Hagano opranmueckoil sBosroruu. [losiBieHne NMepBhIX KJIETOK. DBOJIOIUS
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MeTabonu3mMa. OBOJIOIUS TEpBBIX KiIETOK. IIpokapuorel u dykapuoThl. [IpoucxoxaeHue
MHOT'OKJIETOYHBIX OPraHU3MOB. BO3HUKHOBEHNE OCHOBHBIX LIAPCTB 3YKAPHUOT.

OCHOBHBIE YEpThI 3BOJIOLMHU PACTUTEILHOTO MUpa. OCHOBHBIE YEPTHI IBOJIFOLUHU KUBOTHOTO MUPA.
AHTpoImoiorus — Hayka o yesnoBeke. CUCTEMaTHYECKOE MOJI0KEHUE YesoBeKa. CX0/ICTBO YEIOBEKA C
JKUBOTHBIMU. OTIMYMS YETOBEKA OT KUBOTHBIX. [IpAMOXOXKIEHHME U KOMIUIEKC CBS3aHHBIX C HUM
npu3HakoB. Pa3BuTHE TOJOBHOIO MO3ra M BTOpPOM CHUrHanbHOM cucteMbl. CoOTHOIIEHKE
OHMOJIOTUYECKHX U COLUAIBHBIX (DAKTOPOB B aHTPOIIOTEHE3E

OCHOBHBIE CTAIMM AHTPONOTeHE3a. J[pUONHUTEKN — MPEIKH YeTI0BEKa U YeJI0BEKOOOPA3HBIX 00€3bsH.
[TpoToanTpon — NpeaIIecTBEHHUK YeIoBeKa. ApXaHTpon — JIpeBHeumuil yenosek. Ilaneoantpon —
JIpeBHUI yenoBeK. HeoaHTpon — yenoBeK COBPEMEHHOTO TUIA. DBOIIOLUS COBPEMEHHOTO YEJIOBEKaA.
Uenoseueckne pacel. OcHOBHbIE OoJbIlIME€ pachl: €BpoOIeOuAHas (eBpaswiickas), Herpo-
aBcTpajionjiHas (dKBaTOpHalibHAs), MOHTOJIOMAHAsA (a3MaTcKo-aMepHKaHcKas). Bpems u Mecto
BO3HUKHOBEHUS YEJIOBEUECKUX pac. ENMHCTBO YeI0BEYECKUX pac.

B T.Y. IPAKTHYECKHE 3aHATHS: 4

I13 Ne26. OcHoBHBIE 3Tallbl BO3HUKHOBEHUS U PA3BUTHSI JKUBOTHOI'O U PACTUTEJIBHOIO MUpa 2

I13 Ne27. TlpucmocoGiieHHOCTh YelloBeKa K pa3HbIM YCJIOBUSIM cpenbl. BimsHue reorpaduueckoit | 2 (1%*)

cpebl Ha MOpGhOJIOTHIO U (PU3HOJIOTHIO YEeTIOBEeKa
PA3JIEJI 4. OKOJIOI'UA 24
Tewma 4.1. Dkonoruueckue Coaep:xanue 6 OK 01
(bakTopbI U CPeIbl JKU3HHU. 15. Cpeabl o0uTaHNSA OPraHU3MOB: 2(1%) OK 02
[Momynsmus, coobuiecTsa, BOJHAs, HAa3eMHO-BO3AYIIHas, TOYBEHHas, BHYTPUOpPraHu3MeHHas.  DU3HKO-XUMHUYECKHE OK 07
3KOCHCTEMBI 0COOEHHOCTH cpef 00uTaHus opraHnu3MoB. [Ipucrnocobnenrs opraHu3MoB K *KHU3HU B pa3HBIX cpeax. IIK 2.5

[Tonstue »sxonoruyeckoro (¢akropa. Kiaccudukanms skonormdyeckux ¢axtopoB. IIpaBuio

muaumymMma 1O. JIubuxa. 3akon TonepantHoct B. llendopna.

DKonoruyeckas XapaKTepUCTHKA BHAA M MOMYJISIIHH. DKOJIOTHYecKas HHUIla BUAA. DKOJIOTHUYECKUE

xapakTepucTuku nomyssiiuu. CooOmiecTBa W dKocucTeMbl. buoneno3 m ero crpykrypa (B.H.

CyxkaueB). CBs3u Mexay opraHusMamMu B OuoreHoze. CTpyKTypHble KOMIOHEHTBI SKOCHUCTEMBI:

MPOJYLIEHThI, KOHCYMEHTbI, peAyleHThl. KpyroBopor BelecTB UM MOTOK SHEPrUU B IKOCUCTEME.

Tpoduueckue ypoBHH.

AHTpPOIIOT€HHBIE HKOCHCTEMBI. ATrpo3kocucTeMbl. OTIWYHMS arpo’KOCHCTEM OT OHOTEOIEHO30B.

Ypb6oskocucrembl. OCHOBHbIE KOMIOHEHTHI YPOOIKOCHCTEM.

B T.4. IPAKTHYeCKHe 3aHATHS: 4

I13 Ne28. Tpodwuueckue nenu u cetd. OCHOBHBIE TOKA3aTEIN YIKOCHUCTEMBI 2

I13 Ne29. Pemenune 3agau Mo NHEPEHOCY BEIIECTBA M JHEPTMU B IKOCHUCTEMAX C COCTaBJICHUE 2

TPOPUIESCKUX IIeNEeH ¥ MIUpaMuT OMOMACChI U YHEPTUH
Tema 4.2. buocdepa - Copnepxanue 4 OK 01
rio0anbHas 3kojoruyeckass | 16. buocdepa — kuBasi 0007109Ka 3eMJIH. 2 OK 02
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CUCTEMA

PazButne npexacrasnennii o 6uocdepe B tpyaax B.U. Bepraackoro. Obmactu 6uocdepsl u e€ cocTas.
JXKusoe BemiecTBO 6MOChEpHI U ero QyHKIHH

3akoHOMEpHOCTH  cymiecTBoBaHus Omocdepbl. OcobeHHocTH Owmocdepbl Kak  ri00adbHOM
IKOCHCTEeMBI. JlMHaMHuecKoe paBHOBecue B Ouocdepe. PurmmuHOCTh sBICHHMIA B Ouocdepe.
KpyroBopotbl BemecTB U OHOT€OXMMHUYECKHE LHUKIBL. [J100anbHBIE HSKOJOrMYEcCKHe MpoOIeMbl
COBPEMEHHOCTH Y MYTH UX PEIICHUs

B T.4. IPAKTHYCCKHUE 3AHATHUA

N

IT3 Ne30. PemieHue 3a1ay Ha OIpeneIeHHUE IUIOMIAN HACAXKACHUN JJI CHUYKEHUS KOHLIEHTPALUU
YTIIEKUCIIOTO Ta3a B aTMocdepe

OK 07
IIK 2.5

Tema 4.3. Biusanue
AHTPOIIOTEHHBIX (PaKTOPOB
Ha Ouocdepy

Conep:xanue

17. AHTpoOmoOreHHsble BO3aeicTBHS Ha Onocdepy.

3arpsi3HEHUs] KaK BHJ aHTPOMOTEHHOTO BO3JIEHCTBHA (Xumuueckoe, usuueckoe, Ouonocuveckoe,
OmxX00bl  NpPoOU38OOCMBa U nompedOieHus). AHTPOIIOTEHHbIE BO3JEHCTBUS Ha aTMmocdepy.
BoznetictBus Ha ruapocdepy (3aepssHenus u ux ucmouHuxu, ucmouwjenus 6o0). Bo3neicTBus Ha
mutochepy (Odeepadayusi nougwvl, 6030eticmeue Ha 20pHble NOPoOd, Heopa). AHTPOIIOTEHHBIE
BO3JICHCTBHS HA OMOTHYECKHE COOOIIECTBA (1eca u pacmumelvbHble CO0OWeCmea, HCUBOMHBLL MUP)

2 (1%)

B T.Y. IPAKTHYECKHUeE 3aHATHS (MPOo(dhecCHOHAIBLHO-OPUEHTHPOBAHHbBIE 3aAHATHS):

I13 Ne31. PemeHue npakTHKO-OPHEHTHPOBAHHBIX PACYETHBIX 3aJaHUI 10 COXPAHEHUIO
NpHUPOAHBIX pecypcoB KpacHonapckoro kpasi: pacueT BoAONOTpeOIeHUs] HACETICHHOT0 MyHKTa

2 (1%)

OK 01
OK 02
OK 04
OK 07
IIK 2.5

Tema 4.4. Bnusaue
COIHATTLHO-IKOJIOTHYECKHX
¢dbakTOpoB Ha 370POBHE
YeJI0BeKa

Coaep:xanue

10

18. 3popoBbe u ero cocrasJsommue.

@DaKkTOpHl, MOJTOKUTEIBHO U OTPULATENIBHO BIMSAIOIINE HA OPTaHNU3M YeI0BeKa. BpenHble IpUBBIYKY:
nocneAcTBusl U mnpodunaktuka. [IpoOnema TEeXHOT€HHBIX BO3JEHCTBUII Ha 3/I0pOBbE 4YeJIOBEKa
(37eKTpOMAarHuTHbIE TOJsL, OBITOBAas XWMHS, M30BITOUHBIE IIyMBbI, pajudanus U T.I1.). AJanTtanus
opraHM3Ma uyeloBeKa K (akTopaMm OKpyXarolled cpeapl. 3allUTHblE MEXaHU3Mbl OpraHu3Ma
4eoBeKa. 3/J0pOBbE U pabOTOCIIOCOOHOCTD.

[Tpunuunel  GopmMupoBaHusl 370poBbecOeperaroniero mopeaeHus. Puiznyeckas akTUBHOCTh U
310poBbe. ['pynmnel 310poBbs. OCHOBBI 3aKaJMBaHHA. DHOXMMHYECKHE acCHEKThl PallMOHAIbHOIO
nutanus. [IpaBuia 6€30MacHOro UCHOIb30BaHUS OBITOBBIX MPUOOPOB U TEXHUYECKUX YCTPOMCTB.

2%

B T.4Y. IPAKTHYECKHUE 3aHATHS ( - NpodecCHOHATBbHO-OPHEHTHPOBAHHBIC 3AHATHS):

113 Ne32. Omnpenenenre CyTOYHOTO palliOHA MUTaHUS

2*

I13 Ne33. Co3pnanue HHAMBUIYATBHOM MaMATKHU 110 OPraHU3alMK PalMOHANbHON (pr3nueckon
AKTUBHOCTH

2*

I13 Ne34. Ompenenenus mokasareneil YMCTBEHHOM pab0TOCTIOCOOHOCTH, O0BSICHEHUE MOTyUYEHHBIX
PE3yNBTaToOB U ()OPMYIMPOBAHNIE BHIBOJIOB

2*

I13 Ne35. Buusnue aOMOTHYECKUX (DAaKTOPOB Ha YeJIOBEKa (HU3KHE U BBICOKHE TEMIIEpaTyphl)

2*

OK 02
OK 04
OK 07
K 2.5
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PA3JIEJ S. BUOJIOI'UA B 2KU3HHU

12

Tewma 5.1. buorexnonoruu B | Coaeps:kanue 6 OK 01
JKU3HU KaX0T0 19. BHOTeXHOJIOrHsl KaK HAyKa U NPOU3BO/JCTBO. 2 (1%) OK 02
OcHOBHBIC HAIIPABJICHUS COBPEMEHHOW OuorexHojoruu. Metoasl OuotexHomoruu. OOBEKTHI OK 04
OMOTEXHOJOTHH. DTHKA OMOTEXHOJIOTUYECKUX U FeHEeTHUYECKUX 3KcrepuMeHToB. [IpaBuia noucka u I[IK' 1.3
aHanmm3a OMO’KOJOrMYeCKOH MH(POPMALUU U3 Pa3IUYHBIX UCTOUYHUKOB (Hay4yHas U yueOHO-HaydHas
JUTepaTypa, CpecTBa MaccoBoi nHMopMalnuu, cetb UHTEpHET u Apyrue)
B T.Y. MIPaKTHYeCKHe 3aHATHSA (TPodeccHOHATBLHO-OPHEHTHPOBAHHBIE 3aHATHS): 4
I13 Ne36. Keiicbl Ha aHanu3 WHGOPMAMK O HAYYHBIX TOCTHIKCHHSIX B 00jacTH reHeTudeckux | 2 (1%*)
TEXHOJIOTH, KJICTOYHON MH)KCHEPUH, TUIIEBBIX OMOTEXHOJIOTHH.
I13 Ne37. 3Bammra Keiica: mpeacTaBIeHUE pe3ylbTaTOB peuieHUs KeicoB (BbICTyrieHue c | 2 (1%)
MIPE3CHTALINECH )
Tewma 5.2. buorexnosnoruu B | IIpodeccHOHATbHO-OPHEHTHPOBAHHOE COJIePKAHHE 6 OK 01
MeuIMHE U (hapManuu 20. Pa3BuTHE OMOTEXHOJIOTHI B 00J1aCTH MeTUIIUHBI 1 (papManuu 2% OK 02
U TPUMEHEHUE HMX B JKU3HU YEIIOBEKA, MOWCK W aHaIN3 MH()OpPMAIUN W3 Pa3IWYHBIX MCTOYHHUKOB OK 04
(HayuyHas W ydeOHO-Hay4dHas JIUTEpaTypa, cpeAcTBa MaccoBod uHpopmauuu, cetb MHTepHeT u I[K 1.3
JPYTHE).
B T.4Y. IPAKTHYECKHUE 3aHATHS (MPO(PeCcCHOHAIBLHO-OPHEHTHPOBAHHBIC 3AHATHS): 4
I13 Ne38. Keiicel Ha aHanu3 MHGOpPMALMU O Pa3BUTUU OMOTEXHOJOTHMH B MeIMLMHE U (papMaluu 2%
(mo rpynnam).
I13 Ne39. 3ammra kelica: IlpeacraBieHue pe3ynbTaTOB peHIEHHUs] KEMCOB (BBICTYIJIEHUE C 2%
pe3eHTAIHeH)
KoncyabTanuu Copepxanue 12 OK 01
1. OOMEH BelecTB ¥ MpeBpalieHie YHEPTHH B KIIETKE. 2 OK 02
2. JXu3HeHHbI HUKA Ki1eTKku. MuTo3 n Meiios. 2 OK 04
3. Crpoenue oprannzma. QopMbl pa3MHOKEHUSI. 2
4. OCHOBHBIE IOHATHUS T€HETUKNA. 3AKOHOMEPHOCTH HACJIETOBAHMSL. 2
5. Muxkpossoronus. MakposBosronus. 2
6. buocdepa — rimobanpHas SKOJOTUYECKAS] CHCTEMA 2
JK3aMeH 6
BCEI'O: 136
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3. VCJIOBHUSI PEAJIM3ALUHA NPOTPAMMBI OBIIEOBPA3OBATEJBHOM
TACIATLITAHBI

3.1. TpeGoBaHus K MaTEPUAJIbHO-TEXHUYECKOMY 00ecIe4eHnI0

Peanuzanus yuyeOHOW QucUMIUIMHBL TpeOyeT Hanuuusi ydeOHoro kabunHera «buomorusy»,
1ab0paTOpHH.

OO6opynoBanne y4eOHOro KaOMHeTa U J1a00PATOPHU:

— pabouee mecto nenarora (mpenojgaBatenbekuii croi (1 mr.), ety (1 mrt.)

— pabouune Mecta oOydaromuxcs (mapTel yaueHndeckue (13 mr.), cTynbs yueHudeckue (25
IIT.)

— Jocka ydeOHas (MenoBasi TpexcekimonHas) (1 mir.)

— mnakarel: «JlokazarenscTBa H3BoMonuMu» (1 mrT.), «Ctpoenue xietok» (1 mrT.),
«9BomonnonHoe yuenust Yapnw3a Jlapsuna» (1 mr.), «PazBurue opranmdyeckoro mupay (1 mr.),
«O06pa3zoBanne kietok. Mwurto3. Meiio3 (1 mr.)», «Cenexuums» (1 mrt.), «IIpoucxoxnenue
KyJbTYPHBIX PAaCTEHUH M JOMAIIHUX XUBOTHBIX» (1 mT.), «M3mMeHunBOCTH Opranu3moBy (1 mT.),
«['maBubIe HanpasieHus sBosonun» (1 mwr.), «EcrectBenHslit oT60p» (1 mT.)

— Talmuuel W IDIaKaThl Ha OJEKTPOHHOM HocuTene 1o TeMe «CTpyKTypHO-
(GyHKIIMOHATbHAS OPTaHU3alMs KJIETOK» (4 1IT.)

— Tabnmuupel W IUTaKaThl Ha DJIEKTPOHHOM HocuTene 1o Teme «CTpyKTypHO-
(byHKIMOHATBHBIE (PAKTOPHI HACIEACTBEHHOCTHY (5 MIT.)

— Talmuupl W IJIAaKaThl Ha DJEKTPOHHOM Hocutene mo Teme «OOMEeH BemiecTB M
MpeBpalIeHHe SHEPTUU B KIeTKe» (2 mT.)

—  TaOnuIBl U MJIAKaThl HA SJEKTPOHHOM HOCHUTENE MO TeMe «KU3HEHHBIN MK KIETKH.
Murto3. Metio3y (2 mT.)

— Tabnuipl M IUIaKaThl HA JJIGKTPOHHOM HocuTene mo teMe «CTpoeHHe OpraHusma.
®opmbl pa3MHO)KEHU» (5 1IT.)

— Talmuupl W IUIAKaThl HA DJIEKTPOHHOM HocuTene 1mo Teme «OHTOreHe3 >KUBOTHBIX,
pacTeHuii u yemoBekay (3 1mT.)

— TabnuIpl W MJaKaThl Ha SJEKTPOHHOM HocHTene Mo TeMe «OCHOBHBIE TOHSATHUS
T€HETUKH. 3aKOHOMEPHOCTH HACIEAOBaHUs (4 IIIT.)

—  TaOJMIBI U TIJTIAKATHI Ha 3JIEKTPOHHOM HocuTene 1o TeMe «['eHetrka mosiay (2 mr.)

— Tabauupl W IUJIaKaThl Ha DJEKTPOHHOM HOCHTENE MO0 TeMe «3aKOHOMEPHOCTH
W3MEHYUBOCTHY (6 IIIT.)

—  TaOnuIBl U IMJIaKaThl HA AJIEKTPOHHOM HocHTele 1o TeMe «Cenekius opranu3smMony (3
IIT.)

—  TaOJauupl M IJIaKaThl HAa AJIEKTPOHHOM HocuTese mo Teme «VcTopusi 3BOJIIOLIMOHHOTO
y4eHus» (4 1mrt.)

— Tabounpl M IUIAKaThl Ha DJJIEKTPOHHOM Hocutenae 1o TeMme «MUKpOIBOMIOIMS.
MaxposBomrorus» (2 mrT.)

—  TaOJUIBI U TUTAKATHl HA DJIEKTPOHHOM HOCHTENE M0 TeMe « BO3ZHUKHOBEHUE U pa3BUTHE
KU3HH Ha 3emiie. AHTpororenesy (7 1miT.)

—  TaOJuUIBl ¥ IJIAKaThl HA 3JIEKTPOHHOM HOCHTENE M0 TeMe «DKOJIornyeckrue GpakTopbl U
cpenb! xxu3Hu. [Tonmymsiuus, cooliiecTBa, SKOCUCTEMBD (4 1IT.)

— TabnmuIBl W TUIAKAaThl HAa JJIEKTPOHHOM HocuTene mo TeMe «buocdepa riaobanbHas
9KOJIOrMuecKas cuctemMay (2 mir.)

—  TaOJauIpBl U MJIaKaThl HA 3JEKTPOHHOM HOCHUTENE MO TeMe «BiusHue aHTpOnoreHHbIX
¢dakTopoB Ha Ouochepy» (4 mr.)

— TaOnmuIBl W TUIAKaThl HA JJIEKTPOHHOM HOCHTENE MO Teme «BIusHUE COIMalbHO-
IKOJIOTHUECKUX (PaKTOPOB HA 3/I0POBbE YETOBEKa» (2 IIT.)

—  TaONUIBl U TUIAKaThl HA AJIIEKTPOHHOM HOCHUTEJE MO TeMe «BHOTEeXHOJOTHU B JKU3HU
Kak1oro» (4 mrT.)

21



—  TaOJuUIBl U MJIAKaThl HAa 3JIEKTPOHHOM HOCHUTEINE 1o Teme «buoTexHonoruu B MeAuLINHE
u Gapmarmmy (2 mr.)

— Buneodunbmsl o TeMam: «Harnsanas 6uosnorus. XuMus KJIeTku. BemecTBa, KIeTku U
TKaHu pactenuid» (1 mr.), «IIpupogasie coobmectBa» (1 mrT.), «IBoMONHS KUBOTHOTO Mupa» (1
mT.), «3emst. PasButue xu3an» (1 mr.), «3emst. [Ipoucxoxnenne yenoseka» (1 mrt.), «bakTpumy
(1 mT.), «Pa3MHOXEHHME MHOTOKIETOUYHBIX opranu3moB» (1 mrT.), «OCHOBHBIE 3aKOHBI
HacneacTBeHHOCTH» (1 miT.), «Pa3Butne xu3am» (1 mrT.), « IBOIIOMMS )KUBOTHOTO MHUpay (1 1mIT.)

—  MakeTsl: «CTpoeHue pactuteabHou kiaeTku» (1 mr.), «CTpoeHne >KMBOTHOM KJIeTKU» (1
mrt.), «Ctpoenne OakrepuanbHoi kineTkn» (1 mr.), «Ctpoenue kinetku rpuday (1 mr.), «CtpoeHune
O6akrepuodaray (1 mr.), «Monekyna JHK» (1 mr.), «Monmens mBetka» (1 mrT.), «CTpoeHue
KJIETOYHOM MeMOpanb» (1 1mT.)

—  wmukpockorbl Levenhuk moHokysipabie (5 mT.)

— Habopsl MukponpemnaparoB: «boranukay (1 mrT.), «@usnonorus (1 mrT.)», KAHATOMUS
(1 mT.)

— repbapuii 1ekapcTBeHHBIX pacTteHui (100 mt.)

—  cexynaomep (1 mr)

—  TOHOMETP MEXaHUYECKUH co BcTpoeHHBIM cTeTockornoM B.Well MED-63 (5 miT.)

—  YHHBepcaJlbHasi MaHXeTa ¢ KoibloM 22-42 cm (5 wT.)

—  NHHOETH MEeTATHYecKue (5 mr)

—  TOJCTaBKH Juist 1poOupok (12 mir.)

— mpeaMeTHbIe U MoKpoBHBIE cTekia (100 mT.)

— npenapoBaiibHble Uribl (10 mrT.)

— crynk# ¢ nectukamu (10 mr.)

—  crexysiHHBIC MajmoukH (10 mT.)

—  ¢unbTpoBanbHag 6ymara (50 mrt.)

—  XMMHYECKHE PEeaKTUBHI (TMIIEPTOHUYECKUN pacTBOp xjopuaa Hatpus, 3% pacTBOp
MEPOKCHIA BOJAOPO/Ia, PACTBOp Mo/, TIIUIICPHH)

—  TopTpeThbl 01MoJI0ToB (6 1IT.)

—  creHn «CtpoeHue )KUBOTHOM KieTKm» (1 mT.)

— creHn yueOHsl «3akoHsl Mennemns» (1 mr.)

—  Mojenb-anmukaius «buocunrtes 6enka» (1 mr.)

—  MoJenb-anrukainus «l'ameTorenes y uenoBeka u MieKonuTarommx» (1 mr.)

—  Mojenb-anrukaius «/lenenue knetku. Murto3 u meiios» (1 mr.)

—  Mojenb-anmuKkaius «I'enetuka rpymnmn Kposu» (1 mit.)

—  Mojenb-anmaukanus «/Jurudpunnoe ckpenuBanue» (1 mr.)

—  MoJenb-anmaukanus «MoHorubpuaHoe ckpemuBanuey (1 mrT.)

—  Mopenb-ammuukanus «HacnenoBanue pesyc-haxkropay (1 mr.)

—  Mojenb-anmnkanus «HemonHoe foMuHMpOBaHUE U B3auMoJeiicTBre reHoBy (1 mit.)

—  Mmogenb-anmnkanus «Ilepexpect xpomocom» (1 mrt.)

TexHuyeckue cpecTBa 00yUeHusl:

—  TEepPCOHAJBHBIA KOMIIBIOTEP, MOAKIOUYEHUE K ceTH MHTEepHET ¢ MOIyneM KOHTEHTHOM
(buIbTpaIu, BO3MOXHOCTH TPAHCIISIIUNK HA DKpaH ayauo U Buaeo uapopmarmu (1 mrT.)

— nporpammuoe obecrieuenue Ha I1K (1 mT.)

—  wmonutop (1 mrT.)

— kiaBuatypa (1 wmr.)

—  wMbib (1 mr.)

— TteneBuzop (1 mT.)

—  kabenp ms noaxmrodeHuss HDMI (1 mT.)
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3.2 HNudopmannonnoe odecrneyeHne 00ydeHust

Jns peanmmszanuu  mporpaMmbl  OuOamoreunbi GoHn MHCTHTYTa WMeEET TIedaTHbIE |
AJIEKTPOHHBIE O0pa3zoBaTelbHbIE M WH(POPMALMOHHBIE PECYpChl, PEKOMEHIIOBAHHBIC IS
WCIIOJIb30BaHUs B 00pa30BaTEIBHOM IPOLIECCE, HE CTapIIe MSATH JIET C MOMEHTA U3JaHN.

3.2.1. OcHOBHBbIE HCTOYHUKH

1 Buonoeus. 10 kracc. bazosviil yposenv: Yueonuk / B.B. I[laceynuk, B.B. [laceynuka [u
op.]; noo. peo. A.A. Kamenckuii — Mockea: Ilpoceewenue, 2024. — 224 c. — ISBN 978-5-09-116776-
4. — URL: https://book.ru/book/957854

2 Buonoecus. 11 xnacc. bazosvuii yposenwv: Yueonux / B.B. I[laceunux, B.B. Ilaceunuxa [u
op.]; noo. peo. A.A. Kamenckuit — Mocksa: Ilpoceewenue, 2024. — 272 c. — ISBN 978-5-09-116473-
2. — URL: https://book.ru/book/957855

3  buonorus. ba3oBelii u yriy0nennsiii ypoBuu: 10—11 knaccel: y4eOHUK Ui CpEIHErO
obmero obpazoBanus / B. H. Speirun [u np.]; mox obmeit penakmueit B. H. Sppiruna. — 2-¢ usm.,
nepepadb. u gom. — MockBa: M3garensctBo HOpaiit, 2023. — 380 c. — (OOmeoOpa3oBaTenbHbIHI
uuki). — ISBN 978-5-534-16228-8. — Texkct: snekTpoHHblii // OOpasoBarenbHas miaTdhopma
IOpaiit [caiiT]. — URL: https://urait.ru/bcode/530646

4  CuoruazoB, B.W. buonorus. ba3osbiii yposenb: Ilpaktukym / B.M. CuBoriazoB —
Mocksa: Ilpocsemenue, 2025. — 112 c¢. — ISBN 978-5-09-124906-4. — URL:
https://book.ru/book/957856 (nata oopamenus: 08.12.2025). — TekcT: 31EKTPOHHBIN.

5 AradonoBa, U.b. buonorus. ba3oseiii ypoBens: YueOnuk / U.b. Aradonosa, A.A.
Kamenckuii, B.. CuBornazoB — Mocksa: [Ipocsemenue, 2025. — 272 c¢. — ISBN 978-5-09-124905-
7. —URL: https://book.ru/book/957853 (mara obpamenus: 08.12.2025). — TeKCT: 3MEKTPOHHBIM.

3.2.2. JlonoJiHUTEIbHbIE HCTOYHHKH

5. buomorusi: y4eOHUK M MPAKTHKYM JJIsI CPETHETO Mpo(decCHOHATBLHOTO 00pa3oBaHUs /
B. H. Speirun [u np.]; non penakimuedr B. H. Speiruna. — 2-e u3g. — MockBa: M3paTenbcTBo
HOpaiiT, 2023. — 378 c¢. — (IIpodeccuonansuoe oopazoBanue). — ISBN 978-5-534-09603-3. — Tekcr:
3JEKTPOHHBIN // ObpazoBatenbHast mwiatdopma Opaiit [caiT]. — URL:
https://urait.ru/bcode/511618

6. OOyxoB, /[[. K. bwuonorus: kieTku H TKaHU: ydyeOHOe mocobue aiisd CpeaHEero
npodeccuonanbHoro odpazosanus / J[. K. O0yxos, B. H. KupunenkoBa. — 3-e¢ u3n., mepepad. u
nom. — Mocksa: M3garensctBo FOpaiit, 2023. — 358 ¢. — (IIpodeccronanbHoe oOpa3oBaHHe). —
ISBN 978-5-534-07499-4. — Tekct: snexktponHslii / OOpa3zoBarenbHas miatdopma Opaitt [caiT].
— URL: https://urait.ru/bcode/516336

7. TIlaBnoBa, E. 1. Dxonorus: yueOHUK U NPAKTUKYM IJI CPETHETO MPOPECCUOHAIBHOIO
obpaszosanus / E. U. [Tanosa, B. K. HoBukoB. — Mocksa: M3znatenbctBo FOpaiit, 2022. — 190 c.

8. Epemuenko, O. 3. buonorus: yuenue o Ouocdepe: yuedOHOE MOCOOHE IJIsI CPETHETO
npodeccuonanbHoro obdpazoBanus / O. 3. Epemuenko. — 3-e u3z., nepepab. u gon. — Mocksa:
WznarensctBo KOpaiir, 2022. — 236 c.

9. bnunos, JI. H. Dkonorus: ydeOHOe mocobue sl CpeaHero mnpodeccruoHalIbHOTO
obpazoBanus / JI. H. baunos, B. B. TlomskoBa, A. B. Cemenua; nox o6meit penakmueit JI. H.
bnunosa. — Mocksa: U3narensctBo FOpaiit, 2022. — 208 c.

10. HecmenoBa, H. H. DOxonoruss dyenmoBeka: y4eOHHK U MPAKTUKyM [UIsI CPEIHETO
npodeccuonansHoro oopazosanus / H. H. HecmenoBa. — Mocksa: UsnarensctBo FOpaiit, 2022. —
157 c.

11. Mycrapun, A.I'. buonorust: yueOnuk / Mycrapun A.I'., 3axapos B.b. — Mockaa:
KuoPyc, 2022. — 423 c. — ISBN 978-5-406-07514-2. — URL: https://book.ru/book/932501— Tekcr:
JJIEKTPOHHBIN.
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https://urait.ru/bcode/511618

4. KOHTPOJIb W _OHLEHKA PE3YJbBTATOB OCBOEHMU
OBHIEOBPA3OBATEJBHOU JUCIUITJINHBI

KoHTpoib M oOleHKa pe3yabTaToB OCBOCHHUS 00IIe00pa30BaTeNbHOW AMCHUIUINHBI
pacKpbIBalOTCA uepe3 AUCLHMILIMHAPHBIE pe3yJIbTaThl, HalpaBieHHbIe HAa (popMHUpOBaHUE OOMIMX U
npodeCCHOHATBHBIX KOMIIETEHIIUH 0 pa3/ieiaM U TeMaM COJIepKaHusl yueOHOro MaTepHara.

Oo0man
KOMIIeTeHIUA

Pa3zgen/Tema

T oneHoYHBIX MepPONPUATHH

Pasnea 1. Kierka — cTpyKTYPHO-()YHKIMOHAJIbHASI ¢INHUIA )KHBOT0

OK 01
OK 02
OK 04
IIK 1.3

Tema 1.1.
Tema 1.2.
Tema 1.3

OK 02
IIK 1.3

Tema 1.4

OK 02
OK 04
IIK 1.3

Tema 1.5

Texkyumuii KOHTPOJIb:

— YCTHBIH OIIpOC

— TECTUPOBAHUE,

— COCTaBJIEHHE CXEM, TaOJINIL

— TEPMHMHOJIOIMYECKUNA JUKTAHT

— HaOnroneHue 3a BBITNIOJTHEHUEM
NPaKTUYECKUX padboT

— OILIEHKA MPAaKTUYECKUX padoT
IIpomeskyTouHas aTrTecTanms:

— DK3aMeEH

Pa3nen 2. Ctpoenue u (pyHKIUHM OpraHu3Ma

OK 02
OK 04
K 1.3

Tema 2.1

OK 02
OK 04
IIK 1.3

Tema 2.2

OK 02
OK 04
IIK 1.3

Tema 2.3

OK 01
OK 02
IIK 1.3

Tema 2.4

OK 01
OK 02
OK 04
IIK 1.3

Tema 2.5

OK 01
OK 02

Tema 2.6

Texkyumuii KOHTPOJIb:

— YCTHBIH OIIPOC

— TECTHUpPOBAHHUE,

— COCTaBJICHHME CXEM, TaOIUII

— TEpMHUHOJIOTMYECKHH JUKTAHT

— HalxroneHue 3a BBITTOJIHEHUEM
MPAKTUYECKUX paboT

— OIIEHKA MPAaKTUYECKUX padboT
IIpoMeskyTOUHasI aTTeCTALUSA:

— DK3aMeEH

Paznen 3. Teopusi 3BoIIOLIMHU

OK 02 Tema 3.1
OK 04
OK 02 Tema 3.2
IIK 1.3
OK 02 Tema 3.3
OK 04

Texkyuuii KOHTPOJIb:

— YCTHBIH OIIpOC

— TECTHpPOBaHHUE,

— COCTaBJICHME CXEM, TaOIUII

— TEPMHMHOJIOTMYECKUN JUKTAHT

— HalxroneHue 3a BBITNIOJTHEHHEM
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IIK 2.5

Pa3gea 4. dxojorus

NPAaKTUYECKUX paboT
— OILIEHKA MPAaKTUYECKUX padoT
IIpoMeskyTOUHasI aTTEeCTALUSA:

— DK3aMeH
OK 01 Tema 4.1 Texkyumuii KOHTPOJIb:
OK 02 — YCTHBIH OIIPOC
OK 07 — TECTUpPOBAHHUE,
1IK'2.5 — COCTaBJIEHUE CXEM, TaOJIHII
OK 01 Tema 4.2 — TEPMUHOJOTHYECKUMN TUKTAHT
OK 02 — HabxroneHue 3a BBITIOJTHCHHEM
OK 07 MPAKTUYECKHUX paboT
K 2.5 — OIICHKa MPAKTHYECKUX padoT
OK 01 Tema 4.3 IIpomeskyToUHAs aTTECTAIIMSA:
OK 02 — DK3aMeH
OK 04
OK 07
K 2.5
OK 02 Tema 4.4
OK 04
OK 07
K 2.5
Paznea 5. buosiorusi B sKu3Hu
OK 01 Tema 5.1 Texkymuii KOHTPOJIb:
OK 02 — 3ammra Kenca
OK 04 IIpoMe:xxyToyHast aTTecTALIUA:
K 1.3 — 9K3aMEH
OK 01 Tema 5.2
OK 02
OK 04
K 1.3
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