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1. Obujas xapaKTepUCTHKA NPUMePHO# pabouyeii mporpaMMsbI

o0meo0dpa3oBaTebHOr0 nMpeaMeta «buoorus»

1.1. MecTto npeaMeTa B CTPYKType o0pa3oBaTe/ibHO# mporpammbl CITO:

OOmeoOpa3oBaTenbHbIl  TIpeAMeT  «buosorus»  siB/isseTca  00s13aTe/TbHOM
yacThio  0OIjeoOpa3oBaTe/lbHOTO IMK/JAa 0oOpa3oBaTeNbHOW TIpOrpaMMbl B
cootBercTBUU ¢ PI'OC CIIO no cnenuansHocty 40.02.04 FOpucrnipygeHus.

1.2. Ilesiv ¥ nUIaHUPYyeMblIe pe3y/IbTaTbl 0CBOGHHS MpegMeTa:
1.2.1. Ilens mpeaMmeTa

Cozep>kaHue TIporpaMMbl 0011je0Opa3oBaTe/ibHOTO TpeAiMeTa «buosorus»
HarpaB/IeHO Ha [OCTWKeHWe pe3yJ/ibTaTOB ee W3yueHUs B COOTBEeTCTBUU C
tpeboBanusiMu @I'OC COO c yuetom npodeccrioHabHoM HanpaBiaeHHOCTH PI'OC
CIIO. Lenp usyuenus npegmera «buosorus» Ha 0a30BOM YpPOBHE — OBIa/IeHUe
00yuarolMMHCs 3HAaHUSIMU O CTPYKTYPHO-(YHKLIMOHAIbHOW OpraHu3alyy >KUBbIX
CHCTeM pa3HOro paHra U MpuobpeTeHre yMeHWI MCIOJIb30BaTh 3TH 3HAHUS [iIs
I'PaMOTHBIX [IeICTBUM B OTHOIIIEHWH OOBEKTOB >KUBOW TMPHUPOJAbI W PeIleHuUs
Pa3/IMUHBIX >KU3HEHHBIX MPOOJIieM.
HoctwkeHne 1ieid u3ydeHWs TipegMeTta «buosiorvs» Ha 0a30BOM ypOBHe
obecrieuriBaeTCs pellieHUEM CJIeAYIOIIUX 3a/jau:
o OCBOeHHe OOyuaroIUMHUCS CUCTeMbl 3HAHHUN O OMOJOTMUYECKUX TEeOpUsX,
yUeHHUsIX, 3aKOHaX, 3aKOHOMEePHOCTSX, TUIOoTe3ax, IpaBu/iax, CIyKaljix OCHOBOU
s (OpMUpOBaHMST TPeJCTaB/IE€HUNM O eCTeCTBeHHO-HAayYHOW KapTWHe MHpa,
0 MeTOZIaX HayuHOro TI03HaHHs1, CTPOEHUH, MHOT000pa3uu U 0COOEHHOCTSIX >KUBbIX
CUCTeM pa3HOro YPOBHS OpPraHMW3aluM, BbIAAIOILIUXCS OTKPBITUSIX U COBPEMEHHBIX
HCC/IeIOBaHUSIX B OMOJIOTHH;
° dopmupoBaHre y O0O0yYarILUXCs TI03HABaTe/bHBIX, WHTE/IEKTyalbHbIX
¥ TBOPYECKHX CTIOCOOHOCTeM B Ipollecce aHa/lv3a JaHHBIX O TYTAX Pa3BUTHUS
B OMOMIOTMM HAyUHBIX B3IJIS/IOB, WJeH U TIOXOJ0B K M3YUEHUIO >KHUBBIX CHUCTEM
PasHOro ypOBHSI OpraHv3aLuy;
o CTaHOBJeHWe Yy oOyuaromuxcs oOmiel KyabTyphl, GYHKI[MOHATBHON

IPaMOTHOCTH, Pa3BUTHE YMeHUM 0OBSCHSTh U OLIeHUBATh SIBJIEHUS] OKPY KaroIero
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MHPa >KUBOW NPUPO/Ibl HA OCHOBAHWH 3HAHUM U OIIbITA, TIOYUYeHHBIX TTPU U3yUeHU!
O1OJIOTUH;

o dopmMupoBaHre y 0OydJalOIUXCS yMeHWH WITIOCTPUPOBAaTh 3HaueHHe
OuonornueckKUx 3HAHWUM B TIPAKTHUECKOW [esATelTbHOCTH uUeoBeKa, pPa3BUTHU
COBpeMeHHbBIX MeJJULMHCKHX TeXHOJOTHI U arpoOUOTeXHOIOTU;

o BOCTIMTaHHe YOeXXIEHHOCTH B BO3MOXHOCTH TI03HAHUS UeJIOBEKOM >KUBOM
TIPUPO/IbI, HEOOXOUMOCTU OePeKHOTO OTHOIIIEHUS K Hel, COO/TI0/IeHUsT ITUUeCKUX
HOPM TIpY TIPOBeieHNH OH0J/IOTHUeCKUX UCC/eI0BaHu;

. OCO3HaHHe I[eHHOCTH OWOJOTMUeCKUX 3HAaHWUW I TIOBBILIEHUS YPOBHS
9KO0JIOTMUECKOU KYJIbTYPbI, /11 (HOPMUPOBaHUSI HAYYHOTO MUPOBO33DeHMS;

o TpuMeHeHHe TIPHOOPeTEHHBIX 3HAHWN U YMEHUW B TIOBCEJHEBHOMN >KU3HH
J/IS1 OLIEHKW TIOCJ/IeICTBUM CBOEW [IeSTeTbHOCTU MO OTHOLIEHWI0 K OKPY’Karolleu
cpefie, COOCTBEHHOMY 3/I0pPOBbIO, 000CHOBaHMeE U COO/II0[eHHe Mep TIPOhUIAKTHKN
3abo/ieBaHUM.

s peweHus 3ad0au u oocmudiceHus yesetl usyueHusi npeoMema 8 cucmeme
cpedHe20 npogeccuoHanbHO20 00pa3zoe8aHusi, 8 npumepHol paboueli npozpamme
8bl0e/IeHO OCHOBHOe U NpOo(eccUOHaNbHO OpPUEHMUPOBAHHOE COOepHCaHUe.
B ocHogHOe coldepicaHue 8K/UeHbl 8ce cooepicamesbHble AUHUU, KOMOopble
npeonazaiomcs 045 06s3amenbHO20 U3yueHusi pedepanbHOl 06pazoeamenbHol
npozpammotl cpedHe2o obujeco obpaszosaHusi no buosnozuu (6a306bili ypoeeHb).
Ilpu pa3spabomke pabouell npoepammbl npedMema, npenoodagamenb 6npage
U3MeHUmMb NOC/1e008aMeAbHOCMb U3yUeHUsl U 00beM 4acos, O0mMEOOUMbIL
Ha u3yueHue Mmem OCHOBHO20 COOepHCaHUsl 051 yCMAHOBAEHUSI MeHCNPeoOMemHbIX
cessell c opyaumu oucyunauHamu obweobpazosamenbHO20
u obwenpogeccuonanbHo2o Yyuknos yuedbHozo niaHa OIT CIIO. IIpenodasamenb
gnpage 3ameHuUmb AabopamopHble U npakmuueckue 3aHSMuUsi OCHOBHO2O
COOepoKcaHusi HA AHA/02UYHble NO memamuke, yYuyumbleass uMeroujeecs
8 obpazoeamenbHOL opeaHu3ayuu 06opyooeaHue.

OcHogHOe colepoicaHue npumepHoli pabouell npoepammbl npedmemad,

O6pa308(1m€ﬂbHGH opedHu3ayuss camocmosime/ibHO pdacuiupsiem memamuxotl
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npocpeccuoHanbHol HanpagaeHHocmu (npogeccuoHarbHO OpUEeHMUPOBAHHbIM
codepocaHuemM UAU  COOepHCaHUeM NPuKAaoOHO20 MoOyAs), Heobxooumol
01 OanbHeliwez2o ycnewHoz2o oceoeHusi OIl CIIO. Ilpenodasamenb Modicem
8bIOpamb coOepicaHue NPuKAAOHO20 MOOY/As U3 NpedNoNCeHHbIX 8dpudHmos,
8 coomeemcmeuu ¢ ocobeHHocmsimu cgepbl OesmeabHocmu  6yodywjux
cneyuaaucmog uau  paspabomamb €20 CAMOCMOSIMeNAbHO, UHMe2pupys
codepoicaHue npeomema «buosnozus» ¢ codepixcaHuem o06wenpodeccuoHaabHbIX
oucyun/auH

u npogeccuoHanbHbix Mmodyseli OIl CIIO ¢ yeabto ¢opmuposaHus

npocheccUOHaNbHbIX KOMnemeHYull.

1.2.2. IInaHupyemble pe3yJbTaTbl OCBOeHHUA 001[e00pa3oBaTe/ILHOTO
npegmera B coorBercTBUM ¢ PI'OC CIIO u Ha ocHoBe ®I'OC COO

Oo61ue komneteHiuu (manee — OK) u mpodeccroHanbHbIe KOMIIeTeHIH (fajiee —
[IK) ®I'OC CIIO B COOTHeCEHWM C JIMYHOCTHBIMM, MeTanpeaMeTHbIMU
U TIpeJMeTHbIMU pe3ysbTaTaMyd oOyueHusi 0a30Boro ypoBHs (fasnee — IIP6)

@®I'OC COO mnpeacTaBieHbl B TabIMIE:



Kopa u IInanupyeMsle pe3y/ibTaTbl 0CBOEHHS NpeAMeTa

HavMeHOBaHUe

cl)opanyeMb{x O6mue JucnMnIMHapHbIe

KOMIIeTeHI UM
OK 01. Beibupats | JINYHOCTHBIE pe3yJbTaThl MAO/DKHBI OTpakatb B dyactd: | [IP6 1. CopmMHpOBaHHOCTH 3HAHWI O MecTe W POy OHOIOTHH
Crocobbl  pellieHus | TPYAOBOTO BOCITUTAHMUS: B CHCTEMe HAyyHOro 3HaHMs; (PYHKLMOHAIbHOM I'PaMOTHOCTH
3aza4 - TOTOBHOCTb K TPY[y, OCO3HaHWe IIeHHOCTH MAacCTepCTBa, | uesioBeKa /I PelleHus KU3HeHHbBIX TPo0sieM.
npodeccCUoHaMbHON | TpyZoobue; [TP6 2. CdopMHPOBaHHOCTb YMeHHUs pacKpbiBaTh COJeprKaHue
JesITeIbHOCTH - TOTOBHOCTb K AQKTHBHOM [eSTeJbHOCTH TeXHOJIOTHYECKOW | OCHOBOIIOJIATAIOUIMX OHOIOTHYeCKUX TEPMUHOB U TTOHSTHM:
TIPUMEHUTEe/IbHO u couyanbHOU HarpaB/IeHHOCTH, CIOCOOHOCTh | KU3Hb, K/€TKa, TKaHb, OpraH, OpraHM3M, BHJ, TIOMYJISLUS,
K Pa3/IMuUHBIM | MHULMMPOBATh, MJIAaHMPOBATh M CAMOCTOSITE/TFHO BBITIONHATE | 9KOCHCTeMa, burorieHo3, brocdepa; metabomi3m (0OMeH BellecTs
KOHTeKCTam TaKyo JesTe/IbHOCTb; Y TIpeBpalljeHue >SHeprum), romeocras (camoperyssius),

- UWHTepeC K pa3iduyHbiM cdepaM MpodeccroHaNIbHOM
JiesiTe/TbHOCTH.

MertaripeiMeTHbIe Pe3y/IbTaThl JO/DKHBI OTPaXKaTh:
OBnaZieHre YHUBepPCalIbHBIMUA yueOHbIMY T03HaBaTe/TbHBIMU
JleCTBUSIMU:

a) 6a3oBbIe JIorMuecKue J1eNCTBUS:

- CaMOCTOSITeSTbHO (DOPMYJ/TUPOBaTh M AKTya/JW3UPOBAaTh
nipobsieMy, pacCMaTpyBaTh ee BCECTOPOHHE;

- yCTaHaB/IMBaTh CYI[€CTBEHHBIM TIPU3HAK WM OCHOBaHUS
JUIs1 CpaBHeHUsl, Kiaccudukauuu u 060011ieHus;

- OTIpe/IeNISITh 1[eJU /IesITe/IbHOCTH, 3a/]aBaTh MapaMeTPhbI

Y KDUTEPUH X [IOCTIKEHNS,

- BBISIBJIATH 3aKOHOMEPHOCTH U TIPOTUBOPEUHSI

B paCCMaTPUBAEMBIX SIBJIEHUSIX;

- BHOCUTh KODDEKTHBBl B [IeATeNbHOCTb, OIIeHUBaTh
COOTBETCTBHE pe3y/JbTaTOB LiesiM, OLIeHWBaThb PHUCKHU
TIOC/IeICTBUM JIeSITeTbHOCTH;

0) 6a30BbBIe HCC/IeOBATETECKIE IeHCTBUS:

- BJIa/IeTh HaBbIKaMH yueOHO-UCCIeJ0BaTeIbCKOM

Y TIDOEKTHOM JleATeNIbHOCTH, HAaBbIKAMHU  pa3pelleHust

OuvocuHTe3 Oesika, CTPYKTYpHasi OpPraHU3al[Usl >KUBBIX CHCTEM,
JIMCKPETHOCTb, CaMOpeTyJIsLUs, CaMOBOCIIPOW3Be/ieHre
(perpoaykuus), HaCJ/1e/ICTBEHHOCTb, W3MEeHUHBOCTb,
5HEepro3aBUCUMOCTb, POCT U Pa3BUTHE, YPOBHEBasi OpraHu3arjusl.

[TP6 3. CdopMHPOBAaHHOCTH YMEHHUS PACKpBIBaThb CO/lepKaHHe

OCHOBOTIOJIATaOIUX  OUOIOTUUECKUX TEOpUM U THUIOTe3:
KJIETOYHOW, XPOMOCOMHOM, MYTaLMOHHOM, 3BOJIFOLIMOHHOM,
TIPOUCXOXK/IEHUS )KU3HU U UejloBeKa.

ITP6 4. CcdopMupoBaHHOCTH YMEeHUS packpbIBaTh

OCHOBOTIIOJIararoie 6MoOrHYecKre 3aKOHbI U 3aKOHOMEePHOCTH
(I'. Menpensa, T. Moprana, H.W. BaBumoa, 3. I'ekkens,
®. Mronnepa, K. bapa), rpaHulpl UX NPUMEHHMMOCTUA K >KUBBIM
cucTeMaM.

ITP6 5. TlpuobpeTeHue OMbITa NMPUMEHEHUS] OCHOBHBIX METO/I0B
HAyYHOT0 TI03HAHWSI, CTIO/b3yeMbIX B OMosiorun: HabumroeHust

Yl ONMCAHUS )KUBBIX CUCTEM, TIPOLIECCOB U SIBJIEHUM; OpraHU3aliiu U

MpoBeIeHUA 010JIOrHUeCKOro 3KCIIeprMEHTa, BBI/IBIDKEeHMHS
FUII0TE3, BbIABJIE€HHWA 3dBUCMMOCTU MeXAYy HUCClIedyeMbIMU
Be/IMYHaAMU, 00BICHEeHNS MOJTYy4YE€HHBIX pe3y/bTaTOB

4 d)OpMYJ'[I/IpOBaHI/IH BbBIBOJIOB C HCIIOJIb30BdAHUMEM HAYUHBIX
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npobJiem;

- BBISIBJISITH TIPUUMHHO-C/I/ICTBEHHBIE CBSA3U

Y aKTya/IM3UpOBaTh 3a/iauy, BbIBUTaTh TUIIOTE3Y

ee pellleHus, HAXOAWTh APTyMEHThI /IS /I0Ka3aTe/bCTBa
CBOMX YTBep)K[EeHWH, 3aJaBaTh MapaMeTpbl W KPUTEPUH
pelleHus;

- aHa/IM3UpPOBATh TIOJyUYeHHbIE B X0/ PpeIleHHs 3aJaud
pe3y/abTaThl, KPUTUUECKU OL[eHHWBATh WX J[OCTOBEPHOCTH,
MPOTHO3UPOBATh U3MEHEHHE B HOBBIX YC/IOBUSX;
pa3pabaThiBaTh TUIAH PeIIeHus TPOO/IEMbI C yUETOM aHaIMu3a
HMEIOIIUXCsl MaTepHaibHBIX U HeMaTepHaibHbIX PeCypCOB;
-- YMETb TIePEHOCUTh 3HAHUSI B TT03HABATE/HHYIO

U MPAKTUUECKYI0 06/1aCTH KU3He1esITe/TbHOCTH;

- yMeThb WMHTErPUPOBAaTh 3HAHUSI W3 Pa3HBIX IPEAMETHBIX
obsacTel;

- BBIJBWraTh HOBBIE W/I€W, TMIpe/jlaraTh OpPUTHHATbHbBIE
TIOZIXO/IbI U PEeIIeHUSI

TIOHATUN, TEOPUM U 3aKOHOB.

ITP6 6. ChopMUPOBAHHOCTb YMEHHSI BBIAE/STH CYIIECTBEHHbIE
MpU3HAKW  BUPYCOB, K/IE€TOK TIPOKAPUOT W  3yKApHOT;
OJJHOK/IETOYHbIX W MHOTOK/IETOUYHBIX OPTraHW3MOB, BH/IOB,
OUOreo1IeHO30B M 3KOCUCTEM; OCOOEHHOCTH TIPOI[eCCOB OOMeHa
BEILeCTB U TpeBpallleHHs SHeprud B KIeTKe, (OTOCHHTE3a,
TJIAaCTUYEeCKOTO U SHEPTeTUUeCKOro 0OMeHa, XeMOCHHTe3a, MUTO03a,
Meli03a,  OIUIO/[OTBODEHHMS,  Pa3BUTHUS U pa3MHOXKEHW,
VH/IUBU/Iya/IbHOTO Pa3BUTHSI OpraHu3Ma (OHToreHe3a), 60psObI 3a
CYIIeCTBOBaHUWE, €eCTeCTBEHHOr0 0TOopa, BHI000pa30BaHMs,
TIPUCIIOCOO/IEHHOCTH OPraHU3MOB K Cpefie OOWUTaHUs, BIUSHUS
KOMITOHEHTOB ~ JKOCHCTEM, AHTPOTIOTEHHBIX  W3MEHEeHUH
B 9KOCHCTeMax CBOEI MECTHOCTH,

KPYTrOBOPOTA BEIL[ECTB U MpeBpallieHue SHepruu B bruocgepe.

[TP6 7. CdopMHUPOBAHHOCTH yMEHHS TMPUMEHSTh II0/IyYeHHbIe
3HaHUS [y OOBSICHEHUST OHMOJIOTMYEeCKUX TIPOLIECCOB U SIBJIEHUH,
IJ1s1 TIPUHSTHS TIPAKTUUECKUX PEIleHNH B TIOBCeAHEBHOU >KU3HU

C Lesibio 0becrieueHust 6€30MacHOCTH CBOErO 3ZI0POBbSI U 3/10POBbS
OKDY>KaloIUX Jrofiel, CcoOMoeHust 30poBOro obpa3a >KU3HH,
HODM TPaMOTHOT'O TIOBE/JIEHHsSI B OKPY)Kalolllell IPUPO/HOM Cpejie;

MOHMMaHue  HeoOXOAWMOCTH  WCIIO/Ib30BAaHUS  IOCTVDKEHHN
COBpPeMeHHOW OHO/M0ruM U OMOTEXHOJIOTHM [l palMOHA/TBHOTO
TMIPHPO/IOTIO/TE30BAHHUS.

[TP6 8. CdopMHUPOBAaHHOCTL YMeHHs pellaTb OWOJIOTHYeCKUe
3a/]lauu, COCTaBJISITh TeHOTUNTUYECKHe CXeMbI CKpPell[UBaHus

JJ1 pa3HbIX TWUIIOB HAac/ae/0BaHUSl TPU3HAaKOB y OPraHU3MOB,
COCTaBJISITh CXEeMbI TIepeHOCa Bell[eCTB U SHePIUU B 3KOCHCTeMaxX
(uenu NUTaHWs, NMUILIEBbIE CETH).

I[TP6 9. CdhopMHUPOBAaHHOCTb YMEHWH KDUTHUECKH OI|eHUBATh
uHpopMaLKio  OHUO/IOTHUeCKOTO  COjlep)KaHUs, BKJ/IHOUAIOIIYIO
TCeB/OHAayUHble 3HAHWS W3 pa3/MUHbIX MCTOYHUKOB (CpefCcTBa

MaccoBoi MH(OpMAaIUM, HAyYHO-TIOMYJISIPHbIE  MaTepHualibl);
WHTEpIpPeTUPOBATh TUYECKHe aCIIeKThI COBpPEMEHHBIX
Ucc/eioBaHUA B Ouosioruu, MefWi[MHe, OUOTEXHOJOTUH,;
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paccMaTpuBaTh  TJio0a/bHbIE
COBPEMEHHOCTH,  (HOpPMUPOBATH
COOCTBEHHYIO TTO3ULHIO.

ITP6 10. CchopMupoBaHHOCTb yMeHUM CO03/laBaTh COOCTBEHHbIE
MUCbMEeHHbIe W YCTHbIe COOOIIeHHsI Ha OCHOBe OMOIOTHYeCcKOn
vHboOpMaLMM M3  HECKOJIbKMX  HCTOYHUKOB,  TPaMOTHO
WCTO0/Ih30BaTh MOHSTHUMHBINA anmapaT OHuoIoruu

5KOJIOTUUeCKHe  TPO0JIeMbl
10 OTHOIIEHHWIO K HHUM

OK 02.
HNcrnionb3oBath
COBpeMeHHbIe
CpeAcTBa  TIOMCKa,
aHasmm3a

W UHTeprpeTaluu
vHdopMalu

¥ UH(OpPMaLOHHbIe
TeXHOJIOTHUU JUTST
BBITIOJIHEHUS  3a7lay
ripodeccoHa/IbLHOM
JiesITeNIbHOCTU

JINUHOCTHBIE Pe3y/bTaThl [JO/DKHBI
1[eHHOCTU HayYHOTO ITO3HAHMUS:
-c(hopMHPOBaHHOCTH MUPOBO33pPEHUS], COOTBETCTBYIOILIETO
COBPEMEHHOMY YPOBHIO pa3BUTHsS HAayKd W OOIIeCTBEHHOMN
TIPAaKTHKHY, OCHOBAaHHOTO  Ha  Juajore  KyJbTyp,
CIOCOOCTBYIOIIIETO 0CO3HaHHIO CBOET0 MecTa
B TIOJIUKY/IbTYPHOM MUDE.

MertaripejMeTHbIe Pe3y/IbTaThl JO/DKHBI OTPaXKaTh:
OBnazieHre YHUBepPCalbHBIMUA yueOHBIMU TT03HaBaTe/TbHBIMU
JIeCTBUSIMU:

B) pabora ¢ uHdopmMalei:
- B/IaJIeTb  HaBBIKAMHU
W3  WCTOYHUKOB  pasHbIX  TUIIOB,  CAMOCTOSITEJTbHO
OCYII[eCTBJISITh TIOUCK, aHa/m3, CUCTeMaTU3aLIHI0
Y MHTepIpeTaLyio WHhopMaLK Pa3/indyHbIX BUZOB U (HopM
TIpe/ICTaB/IeHUST;

- OLIeHWBaThb JOCTOBEPHOCTb, JIETUTUMHOCTh WH(OPMALIWH,
ee COOTBETCTBHE MPABOBBIM U MOPa/IbHO-3TUYECKMM HOPMaM

OTpaXaTb B YaACTHU:

nosyueHuss  MHopMaLUU

ITP6 1. ChopMHpPOBaHHOCTh 3HAHUH O MeCTe U PoJiu 6HoIoTUN

B CHCTeMe HAay4HOrO 3HaHWs; (yHKLUMOHA/JBLHOW TPaMOTHOCTU
yesioBeKa [jisl PellieHus )KU3HeHHBIX 1pobsiem.

[TP6 7. CdopMHUPOBAHHOCTh yMEHHS TPUMEHSTh I0/yYeHHbIe
3HaHUS [Jis1 00bsiCHeHUs: OHUO/IOrMUeCKHUX TIPOLIeCCOB U sIBJIEHUH,
JUIS1 TIPUHSITHSI TIPAKTUYECKUX PeIIeHUH B TOBCEeIHEBHOM >KU3HU

C Llebio 0becrieueHusi 6€30MacHOCTH CBOETO 3/10POBbSI U 3ZI0POBbS
OKDY>KaloluX Jrofied, coOmoeHust 340poBOro obpa3a >KU3HH,
HOPM I'DaMOTHOT'O TIOBeJleHHUsI B OKPY’Karolllel MpUpOIHON cpejie;
MOHMMaHue  HeoOXOAWMOCTH  WCIIO/Ib30BAaHUS  IOCTYDKEHHHA
COBpeMeHHOW Ouosyioruv U OGUOTeXHONOTHH [Jisi paljMOHATBHOTO
TMIPHPO/IOTIO/TE30BAHHUS.

ITP6 10. CchopMHpPOBaHHOCTb YMEHMM CO3/jaBaTh COOCTBEHHbBIE
MUCbMEeHHbIe W YCTHbIe COOOIIeHHsI Ha OCHOBe OMOIOTHYecKOon
uHpOpPMaLlMd U3  HECKOJbKUX  HMCTOUHUKOB,  T'PaMOTHO
WCTI0J/Ib30BATh MIOHSATUIHBIN arrapaT OHMoIorum

OK 04. 3ddexTrBHO
B3aMO/IelICTBOBATh
1 paboratb

B KOJIJIEKTHBE

1 KOMaH/ie

JIMUHOCTHBIE pe3y/ibTaTbl AO/DKHBI OTPaXAdTb B UYdCTHU:

LIEHHOCTM HAy4yHOro T[IO3HAaHWsl: OCO3HAaHWE LIeHHOCTH
HayuyHOW  [leATeNIbHOCTH, TOTOBHOCTb  OCYILECTBJISITh
MPOEKTHYO u HCC/IeI0BaTe/IbCKYH0 JlesITe/IbHOCTh
WH/JWBU/lya/bHO U B TPYIIIIe.

MertaripeiMeTHbIe pe3y/bTaThl JO/IKHbBI OTpaXkaTh:
OgnazieHne yHUBepCaTbHbIMU KOMMYHUKaTHUBHBIMU
JIeVCTBUSIMU:

0) coBMeCTHasi IesATeIbHOCTb:

[TP6 5. IIpuobpeTeHre OMbiTa NPUMEHEHHST OCHOBHBIX METO/IOB
HAy4YHOTO TI03HAHWSI, UCTIOb3yeMbIX B OMOJIOrHM: HaO/MIOJeHUsT U
OTMCaHUS )KUBbIX CUCTEM, TPOLIeCCOB U SIBJIEHWH; OpraHu3alyy U
MpOBe/leHNs]  OMOJIOTMUECKOTO  9KCIIePUMEHTa,  BBIJBIKEHUS
TUIIOTe3, BBISIBJIEHUS] 3aBUCHMOCTH  MeXAY MCCIelyeMbIMU
BeJIMYMHAMU, OOBbSICHEHHS TIOTyUYeHHBIX pe3y/IbTaToB

v (QopMy/sMpOBaHUS BBLIBOJOB C HCIOJb30BaHHEM HAYUYHbIX
TOHATUM, TEOPUM U 3aKOHOB




- IOHUMATh U UCTI0/Ib30BaTh MPEMMYIIeCTBAa KOMaH/IHOU
Y UHJUBU/Iya/TIbHON paboTh;

-  TpUHUMaTb  LeJd  COBMECTHOW  [IeATe/IbHOCTH,
OpraHM30BbIBaTh U KOOPMHUPOBATH JE€iCTBUS
Mo ee [JOCTWXKEHWIO: COCTaB/IATh IIJIaH  JeMCTBUU,

pacrpefiesiitTb POAM C Y4eTOM MHEHUW yuaCTHUKOB
00CYX/IaTh pe3yJIbTaTbl COBMECTHOW PabOThI

OK 07.
CojielicTBOBaTh
COXPaHEHUIO
OKpY’Karoleu
cpejibl,
pecypcocOepesKeHUI0
, TIDUMEHSITb 3HAHUS
00 W3MEeHeHU!
K/IMMaTa, TIPUHLIUIIBI
Oepe>xMBOro
TIPOU3BO/ICTBA,

3¢ PeKTUBHO
JIeICTBOBATh

B ype3BblYalHbIX
CUTYaLISIX

JINUHOCTHBIE pe3y/bTaThl [O/DKHBI OTpakaTb B UaCTU:
5KOJIOTUUECKOT0  BOCOMTaHUsi: -  CPOPMHUPOBAHHOCTh
9KOJIOTMUECKOW KY/IbTYphbl, TOHUMaHHe BJIMSHUS COL[UA/IbHO-
5KOHOMUYECKUX MPOLIeCCOB Ha COCTOSTHUE TTPUPOJHOM

W COLMANbHOM Cpefibl, OCO3HaHWe TI/I00a/bHOTO XapakTepa
5KOJIOTUUECKUX TIPo0/iem;

- TIJTaHMPOBaHUe U OCYIlleCTB/IeHHe AeNCTBUIN B OKpYyKatoliei
Ccpefile Ha OCHOBe 3HaHUS Llejle yCTOMYMBOIO pa3BUTUS
YeJI0BeUeCTBa;

- AaKTUMBHOE HeNpusATHe [elCTBUH,
OKpYKarolllel cpefie;

- yMeHHe TIPOTrHO3MPOBATh HeO/IaroNpHUsITHBIE SKO/IOTHUeCKHe
TIOC/IeICTBUS TIPeATIPUHAMaeMbIX JeMCTBUH, MpeoTBpalllaTh
ux;

- pacimpeHue
HarpaB/eHHOCTH.
MertaripeMeTHbIe pe3y/bTaThl JO/DKHBI OTPaXKaTh:
OsnageHve yYHUBepCalbHbIMU KOMMYHUKaTHBHBIMU
JIeCTBUSIMU:

0) coBMeCTHast IeATeIbHOCTb:

- TMOHMMAaTh M WCIIO/Ib30BaTh TPEUMYIIeCTBa KOMaHJHOMN
Y UH/IVBU/IyaJIbHOU PaboTHhI;

TIPUHOCSLUX  Bpe[,

OIIbITa  JedATe/JIbHOCTHU 9KOJIOTUUECKOU

- TpUHWUMATh L€  COBMECTHOM  [JIeATelbHOCTH,
OpraHU30BbIBATh u KOOpP/JUHUPOBATh JIeCTBUS
10 ee JIOCTWKEHWIO: COCTaB/ISATb TIIaH  JIeMCTBUM,
pacripefiesiiTb pPOAM C Yy4yeTOM MHEHUW yuaCTHUKOB

00CYy>KaTh pe3y/IbTaThbl COBMECTHOM PabOThHI

[TP6 5. IIpuobpeTeHre oOmbiTa NPUMEHEHHSI OCHOBHBIX METO/IOB
HAyYHOT0 TI03HAHWSI, UCTIO/b3yeMbIX B OMOsIOrun: HabIroeH s

Y OTTMCaHUSI )KUBBIX CUCTEM, TPOL[ECCOB U sIBJIEHUIA; OpraHU3aLuy U
MpOBe/leHNs]  OMOJIOTMUeCKOTO  SKCIIePUMEHTa,  BBIJBIKEHUS
TUTIOTe3, BBISB/IEHUS 3aBUCHMOCTH MeXAY UCCIeyeMbIMU
Be/IMYMHAMU, OOBSICHEHUS TIOyUYeHHBIX pe3y/IbTaToB

¥ (opMy/nuUpOBaHUsS BBIBOZOB C UCIO/b30BaHHWEM Hay4YHBIX
TIOHATUN, TEOPUM U 3aKOHOB.

[TP6 6. CdhopMHPOBAHHOCTb yYMEHHSI BBIJIENIATh CYIleCTBeHHbIe
MpU3HAaKKW  BUPYCOB, K/I€TOK TIPOKAPUOT W  JYKapHOT;
OJHOK/IETOUHbIX UM MHOTOK/JETOUHBbIX OpPraHW3MOB, BU/IOB,
O1OreorieH030B U KOCHUCTEM; OCOOEHHOCTH TPOL[eCCOB 0OMeHa
BellleCTB U TIpeBpallleHHsi SHepPruu B KieTKe, (OTOCHHTe3a,
TJIACTUYECKOTO U SHEPreTUUeCcKOro 0OMeHa, XeMOCHHTe3a, MUTO03a,
Meli03a,  OIUIOAOTBODEHHWs, Ppa3BUTHUSI W pa3MHOXKeHHs,
VH/IUBHU/Iya/IbHOTO Pa3BUTHsI OPraHu3Ma (OHTOreHe3a), 60phObI

3a CyIecTBOBaHMe, eCTeCTBEHHOro 0TOopa, BHU000pa3oBaHUS,
MPUCTIOCOO/IEHHOCTH OPraHM3MOB K Cpefie OOWTaHUS, BIIUSTHUS
KOMIIOHEHTOB ~ 3KOCHCTEM, AHTPOTIOTeHHbIX  W3MeHeHUM
B 9KOCHCTEMax CBOeH MeCTHOCTH,

KPYrOBOpOTa BeIlleCTB U NpeBpalljeHre SHepruur B 6uocdepe.

[TP6 7. CdopMHUPOBAHHOCTh yMEHHS TPHUMEHSTh II0/yYeHHbIe
3HaHUS [Jis1 00bsiCHeHUsI OHUO/IOrMUeCKHUX TIPOLIeCCOB U sIBJIEHUH,
[J1s1 TIDUHSTHS TIPAaKTUUECKUX pellieHri B TOBCeIHEBHOM KU3HU
C Lebio obecrieueHusi 6€30MacHOCTH CBOETO 3/10POBbSI U 3ZI0POBbS
OKDY>KaloluX Jrofiel, CcoOmoeHust 340poBOro obpa3a >KU3HH,
HOPM I'DAaMOTHOT'O TIOBeJleHHUsI B OKPY Karolllel MpUPOIHOM Cpejie;
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MOHMMaHWe  HeoOXOJWMOCTH  WCIIOJb30BAaHUS  TOCTWKEHWH
COBpeMeHHOW Ouosioruv U OGUOTeXHOMOTUH /il paljMOHaTBHOTO
TIPUPO/IOTI0/Tb30BaHMUS
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2. CTpyKTypa U co/iep)KaHue 0011e00pa3oBaTe/IbHOr0 mMpeMeTa

2.1. O0bpem npeMeTa U BHBI YueOHOM padoThI

Buj yueGHo# padoThI

O0BeM B yacax

O0beM 00pa3oBaTe/IbHONM MPOrpaMMBbI NpeMeTa 44
B T.4.

TeopeTUuYeCKue 3aHATUS 30
MpakTUYeCcKue 3aHATUS 10
nabopaTopHbIe 3aHATHS 4
OcHoOBHOe coiep)XxaHue 44

ITpomexyTouHasi arrectanus (JuddepeHIMPOBAHHBIN 3aueT)
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2.2, TemaTnuecKni 1I/iaH U COAep)KaHue MpeaMeTa

dopmMmupyemsbie
HaumeHoBaHMe CopepixaHue yueOHOro marepuasa (0CHOBHOe M mpodeccroHa/IbHO OPUEeHTHPOBaHHoe), | O0BeM
pa3fe/oB U TeM JlabopaTopHbIe U MPAKTHYECKHE 3aHATHSA, TPUKJ/IAHON MOy/Ib (TIPH HA/THYHH) yacop | HoMmeTeHaHH
1 2 3 4
OCcHOBHOe cojJiep)KaHue
Paspgen 1. buosiorus kak HayKa. JKuBble cCTeMbl U MX OPraHu3anus 1
Tema 1.1. Copiep>xaHue yueOHOro MaTepuasa 1
buonorus Buosnorusi — Hayka o >xuBoit npupoe. Cesisu 610/10ruu ¢ 00111eCTBEHHBIMH, TEXHUUeCKUMU U
B CHCTeMe HayK. JIPYTUMU eCTeCTBeHHbIMU HayKaMu, puiocodueil, penurveii, STUKOM, 3CTETUKON U TPaBOM.
Oo6as Posme Ouonornu B (OpMUpOBaHMM COBPEMEHHOW HAy4yHOM KapTWHbl Mupa. Cucrema
XapaKTepUCTHUKa OroI0rYeCKrX HayK.
JKA3HU MerTo/ibl TI03HaHUS >KUBOW TPUPO/bI (HabmroieHre, SKCIepUMeHT, OMucaHue, W3MepeHue, OK-02
K/1accuduKarus, Mo/ie/TMpOBaHUe, CTaTUCTHUUECKasi 00paboTKa /IaHHbIX).
JKuBbie cucteMsl (OMOCHCTeMBI) KaK NpegMeT u3ydeHus: ouosoruu. OTMume >KUBbIX CUCTEM
OT HeopraHU4yeckoi npuposl. CBoWCTBa OMoCKCTeM U UX pa3HooOpasue.
YpoBHU OpraHu3aLyu buocucTem: MOJIEKY/ISIPHO-TeHeTUUeCKUM, KJ/IeTOUHBIH,
OpPraHU3MeHHBIH, TOMYJIALUOHHO-BUZIOBOM, 3KOCUCTEMHBIM (OMO - TeoleHOTHYeCKUH),
orochepHbIT
Pa3pen 2 XuMHuecKHi COCTaB M CTPOEHHE K/IeTKH 9
Tema 2.1. CojiepkaHuie yueOHOTo MaTeprasa 1
XUMHYeCKUH cocTaB | XUMHUECKHH COCTaB K/IeTKH. XUMUUYECKUEe 37IeMEHTBhI: MaKpO3/IeMeHThI, MHUKDPO3/IEMEHTHI.
K/1eTku. Boza Boga v muHepanbHble BelmjecTBa. @yHKLUMKA BOJAbBI U MUHEPA/IbHBIX BeleCTB B KIIETKe.
1 MUHepa/bHbIe [Mogpep>kaHue ocMoTHUeCKOro OanaHca
BeLeCTBa B TOM YHC/Ie NPAaKTHYECKUX U JIA00PaTOPHBIX 3aHATHM: 1
ITpakTnueckoe 3ansTue Ne 1 «brosiornueckast pojib MUHepaJIbHBIX BeIIeCTB B 00ecrieueHnn
YKU3He 1esiTe/TbHOCTH OPraHU3MOB, MPOsIB/IeHNs ricOasaHCca MUHepaTbHbIX 3JIEMEHTOB»
Tema 2.2. Copep>xaHue yueOHOr0o MaTepuasa 2
buonoruuecku Benku. CoctaB u cTpoeHre 06enKoB. AMHUHOKHCIOTH — MOHOMepHI OesikoB. He3ameHuMbie 1
Ba)KHble XMMUUECKHE | 3aMeHHMble aMHUHOKHUC/IOTbL. AMHHOKHUC/IOTHBIA COCTaB. YDPOBHH CTPYKTYPbl Oe/IKOBOM
COeIMHeHUs MOJIEKy/Ibl (IIepBUYHAsL, BTOpPHUYHAs, TPeTUYHas U YeTBepTHUYHAas CTPYKTypa). XHMHUUYecKue OK-01, OK-02,
cBoricTBa OenkoB. bBuonornueckue ¢yHKUMM OenkoB. depMeHTbl — OHUONOTHYecKUe OK-04
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KaTaym3artopel. CTpoeHre (epMeHTa: aKTHUBHBINA L[eHTp, CyOCTpaTHasi CreruUIHOCTb.
Kodepmentsl. Butamunbl. OTnuvs (epMeHTOB OT HeOpraHMUeCKUX KaTaau3aTOpOB.
YrneBozbl: MOHOCAaxapu/bl (T/IFOKO3a, prb03a U /le30Kcupubo3a), Aucaxapusl (caxapo3sa,
JIaKTO3a) U MonMcaxapupl (Kpaxmas, TJIMKOTeH, Le/ito/o3a). buonoruueckve (QyHKUMH
yriaeBoZioB. Jlumuapl:  TpUrnvuepubl, Gochomunuabl, cTepoubl. ['mapoduibHO-
rugpodoOHbie cBoiicTBa. bruonoruueckue GpyHKmy munuzoB. CpaBHeHHe yTeBOZ0B, OelKoB
Y JIMIIAJ0B KaK UCTOYHUKOB 3Hepruu. Hyknennossle kucnotel: [JHK u PHK. Hykneotuzs! —
MOHOMeDbI HYK/IeMHOBbIX KUC/IOT. CTpoenue U ¢pyHkuuu JHK. Ctpoenue u dyskimu PHK.
AT®: ctpoenue 1 HyHKIUU

B TOM YHC/Ie NPAaKTHYECKUX U JIa00pPaTOPHBIX 3aHATHM: (Ha BLIOOp TIperiofiaBare/isi)

JIaGopartopHoe 3ansaTue Ne 1 «Onpezenervie BuTamuHa C B MPOJYKTax MATaHUS»

nmm «OnpejeneHue Ha/IMUKsl Kpaxmasa B IPOAYKTax MUTaHUS»

um «'uapodbunbHO-THAPOMOOHbIE CBOMCTBA JTUITUOB»

um «V3yyeHre KaTaJUTUUECKOW aKTUBHOCTH ¢epMeHTOB (Ha TMpHUMepe aMu/asbl WIH
KaTasiasbl)»

Tema 2.3.
CTpyKTYypHO-
(yHKL[MOHA/IbHAs
opraHu3saLus Ki1eToK

Cojep>kanue yueOHOTO MaTepHasa

LuTosorusi — HaykKa o K/eTke. KjieTouHasi Teopusi — pyMep B3auMO/eiCTBUS uziei U (haKToB B
Hay4YHOM I103HaHUU. MeTo/ibl 3yUueHusl KJIeTKU.

Krnetka kak 1iesiocTHasi »kuBasi cuctema. OOl[ue MPU3HAKK K/IETOK: 3aMKHYTas Hapy’KHasl
MembpaHa, Mosekybl [JJHK Kak reHeTHUUeCcKuii arimapaT, CUCcTeMa CUHTe3a berka.

Tumbl  KJIETOK: 3yKapuoTW4eckas U TpoKapuoThueckas. OcoOeHHOCTH  CTpOEeHWS
NpOKapuoThYeckol KieTKd. KierouHast creHka OakTepuii. CTpoeHHe 3YKapHUOTHUeCKOU
k1eTki. OCHOBHBIE OT/TMUUMSI PACTUTE/TbHOMN, KUBOTHOM U IPUOHOM K/eTKH. [10BepXHOCTHBIE
CTPYKTYPbl KJ/IETOK— K/€TOYHas CTeHKa, T[JIMKOKalnukKC, ux (QyHKUuu. [lna3smatuyeckas
MemOpaHa, ee CBOMCTBA U (DYHKITHH.

[uTtoryiaaMa U ee opraHouzbl. OpHOMeMOpaHHBbIe opraHouel kKieTku: OIIC, ammapar
lonbaxu, mvsocomel. [losyaBTOHOMHbBIE OpPraHOWZbl K/IETKU: MUTOXOHJPWUH, TUIACTUBL.
[TpoucxokaeHrne MUTOXOHZAPUM W macTyuf. Bupabl nnactuzs. HemeMOpaHHbIE OpraHOM/IbI
KJIeTKH: pUOOCOMBI, K/IeTOUHBIA IIeHTP, LE€HTPUOIM, DPECHUYKH, >KTYTUKUA. DyHKIUH
OpraHOU/I0B KJIeTKU. BkiroueHus.

Slmpo — perysATOpHBIN 1IeHTp KieTKd. CTpoeHHWe sifipa: sijepHasi 000/04Ka, Kapuoria3Ma,
XPOMATHH, pPbILIKO. XpPOMOCOMBI. TpaHCIIOPT BellleCTB B K/IeTKe

JlabopaTopHble 3aHATHS (Ha BBIOOD Tperio/iaBaTeisi)

Ne 2 «CTpoeHue K1eTKH (pacTeHUs, )KUBOTHbIe, TPHObI) U K/IeTOUHbIe BK/IFOUeHUs (Kpaxmal,
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KapOTHHOU/IbI, X/IOPOT/IACThI, XPOMOTIJIACTHI)»

i «/3ydyeHre CTpoeHUs K/IeTOK PacTeHWM, >KUBOTHBIX M OaKTepuii MoJ, MUKPOCKOTIOM Ha
TOTOBBIX MUKpOTIperiapaTax 1 UX OMACaHUe»

unu «[IpoHuliaeMocTb MeMOpaHhbI (TJ1a3M0JIN3, JIeTIa3MOJIH3)»

Pazgen 3. J)Ku3HejeATeIbHOCTh K/I€TKHA

Tema 3.1.
OOMeH BelLeCcTB
U TIpeBpalljeHre

JHEPrUu

B KJIETKe

Cojiepkanuie yuebHOro MaTeprasa

OOMeH BelecTB, WX MeTaboMM3M. ACCUMUIIALUSA (TVIAaCTUUECKUH 0OMEH) U TUCCUMUJISILIUS
(3HepreTrueckuii 00MeH) — /iIBe CTOPOHBI €IWHOTO Tpolecca Metabosm3ma. Posib 3aKOHOB
COXpaHeHHUsl BellleCTBa W SHEPruM B TMOHUMaHWU MeTabosi3Ma. Tumbl oOMeHa BellecTB:
aBTOTPO(HBIN U TeTepoTpodHbIii. Ponbk (epMeHTOB B 0OMeHe BeIecTB W TMpeBpallleHuH
SHepruM B KieTke. dorocuHTe3. CBeToBass U TeMHOBasi (as3bl (oTocuHTe3a. Peakuuu
doTocuHTe3a. Db deKTUBHOCTL OoTOCHHTe3a. 3HaueHWe (POTOCHMHTe3a /il XKU3HU Ha 3eMJie.
BrusiHve ycsioBuit cpeibl Ha (DOTOCHHTE3 M CMOCOOBI TIOBBILLIEHUS €r0 TIPOAYKTUBHOCTH Y
Ky/JbTYPHBIX pacTeHWid. XeMocuHTe3. XeMOCHHTe3upymwoue OakTepud. 3HaueHHe
XeMOCHHTe3a JIjisl )KU3HU Ha 3emiie.

OHepreTHyeckuii 0OMeH B KiieTKe. PaciijeryieHre BelecTB, BblJe/leHre U aKKyMyJ/IUPOBaHHUe
3Hepruv B KJeTKe. OJTaribl dHepreTuyeckoro obmena. I'mukosu3. BpoxkeHue W ero BU/BI.
KucnoposHoe okucneHve, Wiv KieToyHoe AbixaHue. OkuciautensHoe (ocdopuarpoBaHye.
OdbeKTUBHOCTh 3HEPreTHYeCcKOro oomMeHa

—_

Tema 3.2.
Buocudres Gesika

CojiepkaHue yueOHOro MaTepyasa

Peakiuu wMaTpuuHoro cuHTe3a. [‘eHeTnueckass wuH(popMmauus u [IHK. Peanuzarus
reHeTUYeCKOUW uHGopMaluu B KieTKe. ['eHeTUUeCKU KO/ U ero CBOWCTBA. TpaHCKPUIILIUS —
MaTpuuHbli cuHTe3 PHK. TpaHcnsius — OuocwHTe3 Oesika. OTarlbl  TPAHCISIAM.
KoavpoBanue aMUHOKUCIOT. Posib pubocoM B GrocHHTe3e Oeska

B TOM yHC/Ie IPAaKTHYECKHX U JIA00pPaTOPHbBIX 3aHATHIL:

IIpakTnueckoe 3aHsaTHe Ne 2 «PelleHune 3aZiau Ha oOIpejie/ieHHe T10C/Ie0BaTe/IbHOCTH
HYKJIEOTH/IOB»

Tema 3.3.
Bupycsl

Cojep>kanuie yueOHOTO MaTepHasa

Hexknerounsle OpMbI KM3HU — BUPYChL. VIcTopusi OTKpbITHsL BUpYcoB (/1. 1. ViBaHOBCKUIA).
OcobeHHOCTH CTPOEHMS U KU3HEHHOT'0 L{MK/Ia BUpYcoB. bakTeprodaru. bonesnu pactenuit,
JKUBOTHBIX U Ue/IOBEKa, BbI3bIBaeMble BUpycaMu. Bupyc ummyHogeduiyra yenoseka (BNY) —
B030yutens CITM/Ja. ITpodunakTika pacripocTpaHeH sl BUPYCHbBIX 3abosieBaHUN

OK-01, OK-02,
OK-04

Paspen 4. Pa3MHoOXeHHe M HHAMBHAYA/IbHOE pa3BUTHE OPraHu3MOB

OK-01, OK-02,
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Tema 4.1.
JKU3HEeHHBIHN I[UK
KJIETKH

Cojep>kanue yuebHOro MaTeprasa

KneTtouHblli LMK, WKW >XU3HEHHbIM LMK KheTKu. VHTepdasza u muto3. IIpoliecchi,
npoTekarolue B uHTepdase. Pervkauus — peakiusi MatpuuHoro cuxtesa [JJHK. Ctpoenue
XpPOMOCOM. XPOMOCOMHBIN HabOp — KapuoTHM. JIUIJIONHBIA ¥ TarIOUAHbIA XPOMOCOMHbBIE
Habopel. Xpomartuzbl. LluTosiorMueckrie OCHOBBI pPasMHOKEHWSI U WHAWBHAYaTbHOTO
pa3BUTHS OpraHu3MoB. JleseHue KaeTku — MuTo3. CTaauu Muto3a. [Iporieccel, mpoucxosime
Ha pasHbIX CTausX MHUTO3a. buosormueckuii cmbicii MUTO3a. [IporpamMmupyemasi rubenb
KJIETKH - aronTo3

Tema 4.2.
DopMBbI pa3MHOKEHUST
OpraHusMoB

Cogeprkanre yueOHOTO MaTepHasa

@®opMbI pa3MHOXKEHHsI OPraHU3MOB: 0ecriosioe U T0/I0Boe. Buzibl 6eCcronoro pa3MHOKeHHS:
JieJieHre HaZiBoe U TIOUKOBaHKe OZJHO U MHOTOKJIETOUHBIX, CTIOPOOOpa30BaHKe, BereTaTUBHOE
pa3smMHo)keHue. VICKyCcCTBeHHOe KJIOHMpPOBaHUe OpraHu3MOB, ero 3HaueHue [ CeleKLuu.
[TosoBoe pa3smMHOXKeHHe, ero oTinuusi oT Oecrionoro. Meiio3. Ctagun Meiio3a. [Iporeccsl,
MpOMCXOJsIIe Ha CcTaausx Melo3a. [loBefseHue xpomocoMm B Meiio3e. KpoccuHrosep.
Buonornyeckuii cMbICT 1 3HaueHHe Melio3a. ['ameToreHes — mporjecc 00pa30BaHus TIOOBBIX
K/JIeTOK y JKUBOTHBIX. [10/10BBIE >Kejie3bl: CEMeHHUKU W SUYHUKU. OOpa3oBaHUe U pa3BUTHE
MOJIOBBIX KJ/IETOK — raMeT (CrepMaro30Wf, SIWLIeK/IeTKa) — CrepMaToreHe3 U OOreHes.
OcobeHHOCTH CTPOeHUs STULIEKIETOK M criepMaTo30u10B. OriogoTBopeHue. [lapTeHoreHe3

Tema 4.3.
NupuBuayanbHOe
pa3BUTHe OPraHM3MOB

Cogeprkanue yueOHOTO MaTepHasa

VupvBuayanbHOe pa3BuTve (OHTOreHe3). OMOPHOHA/IBLHOE pa3BUTHe (3MOpHOreHe3). DTarlbl
SMOpPHOHA/IILHOTO Pa3BUTHSI Y TI03BOHOUHBIX JKUBOTHBIX: [JpOOJieHHe, TaCTpYJIsLys,
opraHoreHe3. IlocTamMOpuoHanbHOe pa3BuUTHe. THUMBI TOCTIMOPUOHATBLHOTO Pa3BUTHS:
rpsiMoe, HerpsiMoe (JIMYMHOUHOe). ByusiHue cpefbl Ha pa3BUTHE OPraHW3MOB; (PAKTODHI,
CriocoOHbIe BbI3bIBATH BPO’KAEHHBIE YPOZCTBAa. PocT W pa3BuTve pacTeHuii. OHTOTeHe3
1]BETKOBOT'0 PaCTeHUs: IBOMHOE OMJIOZI0TBOPEHKe, CTPOeHHe CeMeHH, CTaZiuu Pa3BUTHs

B TOM uHC/Ie MPAKTHYECKUX U JIa00pPaTOPHbBIX 3aHATHIA:

IIpakTnueckoe 3ansarue Ne 3 «VH(peKIMOHHbIEe 3a00/IeBaHUS W SMUJEMUM B UCTOPHUU
yesioBeuecTBar.
IIpakTnueckoe 3aHsaTHe No 4 «BakuuHaiusi Kak TpoduiakThKa WHQPEKI[MOHHbIX
3aboseBaHU»

OK-04

Paspen 5. Hac/ieaCTBeHHOCTH M U3MEHUMBOCTh OPraHU3MOB

Tema 5.1.
3aKOHOMepHOCTU
HaCJ1eJ0OBaHUs

Cojiepkanue yueOHOro MaTeprasa

[Tpeamet M 3a/jauy TeHETUKU. POJb IIUTOIOTUH U 3MOPUOJIOTUH B CTAHOBJIEHUW T€HETHKH.
Bksiasi, pOoCCHMMCKMX M 3apyOe)KHBIX YUeHbIX B pa3BUTHE TeHETHKU. MeTobl TeHeTHKH

OK-01, OK-02,

OK-04
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(ruOpUAONIOTHUeCKHid,  LJUTOTeHeTHUeCKHWH, MOJIeKy/IsSpHO-TeHeThdecKuii). OCHOBHBIE
reHeTHUYeCKUe MOHATHS. ['eHeTHUYeCcKass CUMBOJIMKA, UCIIO/Ib3yeMasi B CXeMax CKpellBaHuM.
3aKOHOMEPHOCTH Hac/IeZloBaHUs TIPU3HAKOB, YCTaHOB/IeHHbIe ['. MeHzeneM. MoHOTHOpUHOE
CKpellluBaHWe. 3akOH efuHOoOOpasusi TuOpUOB TMepBoro MokojeHus. IIpaBuiio
JIOMUHUPOBaHUA. 3aKOH pacllelyieHus IpU3HaKoB. ['mrore3a uucToThl ramer. IlosHoe u
HeroJjiHoe  JIOMMHUpOBaHue. [JurubpujHoe  ckpellyBaHWe. 3aKOH  He3aBHCUMOTO
HaC/eJOBaHWsI TPU3HAKOB. LIUTOreHeTHMUeCKre OCHOBBI JUTHODHUIHOTO —CKpEIMBaHUS.
AHa/mmsupyolee ckpelyrBaHue. lVcriosnb3oBaHKWe aHa/MM3UPYIOLLETO CKpeLUBaHUS IS
OoTIpe/ie/iIeHus TeHOTHIA 0CoOu

B TOM YHC/Ie IPAaKTHYECKHX U JIa00pPaTOPHbBIX 3aHATHIL:

HpaKTI/I‘JECKOE 3aHaTHe Ne 5 PemeHue 3a4a4 Ha orpeae/jieHrue BepOATHOCTU BO3HUKHOBEHUA
HaC/l1e4CTBEHHBIX TIIPWM3HAKOB IIpWM MOHO-, OU-, HOJII/IFI/IGPI/I,[[HOM U adHa/IM3MpYyroueM
CKpelirBaHWH, COCTABJ/IEHWE T'CHOTUITMYECKHX CXE€M CKpEIllMBaAHUSA

Tema 5.2. Cojiepkanuie yueOHOro MaTeprasa
CueruieHHOe CuernyieHHOe Hac/lefloBaHUe Npru3HakKoB. Pabota T. MopraHa 1o cLierJieHHOMY Hac/ieZloBaHUIO
Hac/lejoBaHue reHoB. HapyllleHve clieryieHrs TeHOB B pe3yJ/bTaTe KPOCCUHrOBepa. XpPOMOCOMHasi TeOpUsl
TIPU3HAaKOB Hac/1eICTBEHHOCTHU. ['eHeTHUeCKre KapThl.
I'enetuka mosia. XpoMOCOMHOe olipejesieHue I0jia. AyTOCOMBI U IIOJIOBble XPOMOCOMBI.
['omorameTHble ¥ rereporameTHble opraHu3Mbl. HacsiefoBaHue IPU3HAKOB, CLIEIVIEHHBIX C
110JIOM
B TOM yHC/Ie IPAaKTHYECKHX U JIa00paTOPHbBIX 3aHATHIL:
ITpakTueckoe 3aHsiTue Ne 6 PerieHue 3a7,a4 Ha onipefiesieHre BepPOSITHOCTHA BO3HUKHOBEHHUS
Hac/1e/ICTBEHHBIX [IPU3HAKOB IPU CLIeIJIEHHOM Hac/le[JOBaHWH, COCTaB/IeHHe TeHOTUITUYeCKUX
CXeM CKpellUBaHus
Tema 5.3. Copep>xaHue yueOHOT0 MaTepuasa
3aKOHOMEepHOCTU N3meHunBOCTb. BU/IBI UI3MEHUMBOCTU: HeHac/Ie[CTBeHHas U Hac/lecTBeHHas. Pob cpefpl B
HM3MEeHUYUBOCTU HeHaC/IeJICTBEHHOM W3MEHUYMBOCTU. XapaKTepucTHKa MOAW(MUKALMOHHOW H3MEeHUMBOCTHU.

BapuaiuoHHbIM psifi U BapualiMoHHasi KprBasi. Hopma peakiuu nipu3Haka. KomuecTBeHHbIe U
KaueCTBeHHbIe MPU3HAKKU M X HOpMa peakiuu. CBOMCTBa MOAU(DUKAITMOHHOW U3MEHUUBOCTH.
HacnencTBeHHasi, WM TeHOTUIIMUYECKass HM3MEHUMBOCTh. KOMOMHATHBHAsi W3MEHUMBOCTb.
Meii03 ¥ TIOJIOBOM TIpOLIECC — OCHOBAa KOMOWHATMBHOW W3MEHUYMBOCTH. MyTal[MoHHast
r3MeHuUMBOCTb. Kiaccudukaiys MyTalyii: TeHHble, XPOMOCOMHEIe, TeHOMHbIe. YacToTa u
TIPUYMHBI MyTaliuid. MyTareHHble (hakTOpbl. 3aKOH TOMOJIOTMUECKHUX Psi/IOB B HAaC/1eICTBeHHOM
HM3MEHUYUBOCTU
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H. . BaBsunoBa

B TOM YHC/Ie IPAaKTHYECKHX U JIA00pPaTOPHbBIX 3aHATHIL:

IIpakTnueckoe 3HaueHue Ne 7 PelleHue 3a7@u Ha oOripejejieHde BepOSITHOCTU
BO3HMKHOBEHUsI HaC/le[ICTBEHHbIX MPHU3HAKOB TPH Pa3/IMUHbIX TUMAaX B3aUMO/IeCTBUS T€HOB,
COCTaBJIeHUe TeHOTUITMYECKUX CXeM CKpeLVMBaHUs

Tema 5.4.
I'eHeTHKa uenoBeka

CojiepkaHuie yueOHOro MaTeprasa

lenetuka uesoBeka. Kapuortun uesoBeka. OCHOBHble MeTOJbl T'€HETHUKU 4YesiOBeKa:
reHeajioTHYeCKUid, OJIM3HEIOBbIM, I[UTOTeHeTHUeCKUH, OWOXUMHUECKUH, MOJIeKYJISPHO-
reHeTudeckuii. CoBpeMeHHOe OIpe/ie/ieHHe TeHOTUMa: TOJIHOTeHOMHOe CeKBeHHpOBaHUe,
reHOTUNMPOBaHKe, B TOM 4uciie ¢ nomoinbio [11]P-ananu3a. HacienctBeHHble 3a00meBaHus
yejioBeKa: TeHHble 0ose3HH, OONE3HM C HACAeACTBEHHOW TpeZpacrooyXeHHOCThIO,
XpOMOCOMHBIe Oose3Hn. ComaThyeckre W TeHepaTHBHbIe MyTalui. CTBOJIOBbIE KIIETKU.
[MpuHIMOBl  370poBOTO  0Opa3a J>KWU3HW, [AWAarHOCTUKW, TPOMWIAKTUKA U JIeUeHHs
reHeTHUeCKUX  OosiesHell.  MeauKO-TeHeTHUECKOe  KOHCYJbTHMpOBaHHE.  3HaueHue
MeAWLIMHCKOW TeHeTHWKHW B TIPeJIOTBpAIlleHMM U JIeUeHWH TeHeTUUeCcKux 3abosieBaHui
yeJ/IoBeKa

B Tom uucie MNPAKTUHYECKHUX U ﬂaﬁopaTOPHLIX 3aHATHI:

IIpakTHuyeckoe 3HayeHre Ne 8 «CocTas/ieHue U aHa/Iu3 POJOC/IOBHBIX UeloBeKa»

Paszgen 6. OBo/IOLHOH

Hasa 0uoJiorusa

Tema 6.1.
OBOJIFOLIMOHHAS
Teopusi
U ee MeCcTo
B OHO/IOrUKU

Cogeprkanue yueOHOTO MaTepHasa

[TpeamnockIIKKM BO3HUKHOBEHHS 3BOTIOLIMOHHOMN TeOPUU. DBOJTFOL[MOHHAs TEOPHSI U e€ MeCTo B
Ouosioruu. BiusiHMe SBOJIIOLIMOHHOM TEOPHUM HA pa3BUTHE OWONOTMM U JIPYTHMX HayK.
CBuzieTeIbCTBA BOIONMU. [1aleOHTO/IOTHUECKIE: TIOC/IeZI0BaTe/IbHOCTh TIOSIBJIEHUsT BUZIOB B
T1a/IEOHTOJIOTUUECKOM JIETOMMCH, TiepexojHble (opMmbl. buoreorpaduueckue: CXoACTBO M
pazimuve ¢ayH U (Giop MaTEPUKOB U OCTPOBOB. DMOPUOJIOTHYECKHE: CXO/CTBA U PA3/IAUUS
SMOPHOHOB pa3HbIX BU/OB MO3BOHOUHBIX. CpaBHUTE/bHO-aHATOMUYECKHE: TOMOJIOTUUHBIE,
aHaJIOTMUHbIe, pyJWMEHTapHble OpraHbl, aTaBU3MbL. MOJIEKY/ISIPHO-OMOXUMUYECKHE:
CXO/ICTBO MEXAHM3MOB HAC/Ie[ICTBEHHOCTH M OCHOBHBIX MeTA0O/JMUeCKHUX MyTeH y BCeX
JKUBBIX OPTaHW3MOB.

OBosolfioHHass Teopusi Y. lapBuHa. IIpeArochiIKM BO3HHUKHOBEHMs JlapBUHHU3MA.
IIBrKyIye CUbl SBOJIIOLMU BUAOB 10 JlapBuHY (M30BITOUHOE pPa3MHOXKEHHE TIpH
OrpaHUYEeHHOCTU PeCcypCcoB, Heorpe/esiéHHasi U3MEeHUHMBOCTh, OOphOa 3a CyljeCTBOBaHWE,
€CTeCTBEHHBIN 0TOOD)

—
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Tema 6.2.
MUuUKpo3BOIIOLIUA

Cojep>kanue yuebHOro MaTeprasa

CuHTteTnueckasi Teopus 3BositoliuM (CTO) U eé OCHOBHBIE TOJIOXKeHUsI. MUKDPOIBOJIIOLIUSI.
[Monynsius Kak eIMHULIA BUJA U SBOJTIOLIUM.

HBwxyiue cuabl (hakTophl)3BOMIOLMKA BUJOB B TpUpPoJe. MyTallMOHHBIM TipoliecC u
KOMOWHATUBHAsT W3MEHUMBOCTh. IIOMy/SI[MOHHBIE BOMHBI W Apelid reHoB. M3omsiuys u
murpaiusi. EcTecTBeHHBIH 0TOOp — HampaBiasOMMK  (aKTOp 3BOJIOLUH. DPOpPMBI
ectecTBeHHOro otbopa. IIpucrocob/eHHOCTh OpPraHU3MOB KaK pe3ysbTaT — 3BOJIIOLUM.
[Tpumepsl TpHUCTIOCOO/IeHUI Y oOpraHu3mMoB. Apomopdo3bl ¥ HAWOAAANTALMH. Bup u
Buzioobpa3oBanue. Kpurepuu Buzsa. OcHOBHBIE OpPMBI BUI000pa30oBaHus: reorpaduueckoe,
9KO0JIOTUYECKOe

Tema 6.3.
Maxkpo3BostoLus

Cogeprkanre yueOHOTO MaTepHasa

MakposBomtorusi. Popmbl  3BOJIOLMHK:  (DUseTUUecKasl, AUBEpPreHTHasi, KOHBepreHTHas,
napasuienibHas. HeoGpaTUMOCTDb 3BOMIOLIMM

B TOM uHC/Ie IPAaKTHYECKUX U JIA00pPaTOPHbBIX 3aHATHIA:

IIpakTuuyeckoe 3aHaTHE Ne 9 «CpaBHeHUe BHUJOB M0 MOP(0O/IOrMUecKOMY KPUTEPHIO»
i «OnucaHye IpUCIoCcoOIeHHOCTH OpPraHU3Ma U ee OTHOCUTEILHOTO XapaKTepa»

Pa3pies1 7. Bo3HUKHOBeHHUe M pa3BUTHe )XM3HHM Ha 3emJie

Tema 7.1.
3apokJeHuve
Y pa3BUTHE KU3HU

CojiepkaHue yueOHOro MaTepyasa

[oHayuHble Tpe/CTaB/eHUs O 3apOXKAeHWHU >KU3HU. HayuHble TUroTe3bl BO3HUKHOBEHUS
)KU3HU Ha 3emsie: abMoreHe3 U TaHCTIePMUsl. XUMHUUeCKast 3BOTIOLUsI. AOHUOTeHHBIN CUHTe3
OpPraHMYeCKHX BeIeCcTB M3 HeOopraHWYeCcKUX. OKCIepUMeHTalbHOe TO/TBepXKeHue
XUMUYECKOH 3BomolMd. HauanbHble 3Tanbl OWonoruuyeckoi 3sosmonyu. ['mriote3a PHK-
mupa. dopmMupoBaHre MeMOPaHHBIX CTPYKTYp M BO3HUKHOBEHHME TIPOTOK/IETKH. [lepBbie
KJIETKH ¥ UX 3BOJIOLMs. ©@OpMUPOBaHHE OCHOBHBIX TPYIII XKUBBIX OPTaHK3MOB.

PasBuTHre xu3HU Ha 3emsie TI0 3paM U nepuoziam. Katapxeii. Apxelickasi U pOoTepo30icKas
opel. [lasmeo3oiickass 3pa W e€ Mepuojbl: KeMOPHWICKWMN, OPAOBUKCKWM, CHTYPUNCKHH,
JIeBOHCKHM, KaMeHHOYTO/IbHbINA, TTIepMCKUM. Me3030McKast 3pa U eé Mepuoibl: TPHUACOBBIM,
IOpCKUM, MenoBoW. KaliHO30lCKasi 3pa W e€ TMepuo/ibl: TajeoreHOBbIM, HeOTreHOBbIH,
aHTPOIIOT€HOBBIM.

Tema 7.2.
Cucrema
OpraHuyecKkoro Mupa.
ITpoucxoxaenue
yeJjioBeKa —

Cogeprkanuie yueOHOTO MaTepHasa

CuctemMa OpraHMuUecKoro Mupa Kak OTpakeHHe 35BO/IOLMU. OCHOBHbIE CHUCTeMaTUuyecKue
rpynnbl OpraHU3MoOB. XapaKTepUCTHKAa K/IMMara Y TeoJ0ruueckux mnporeccoB. OCHOBHbIe
STarlbl 3BOJIFOLIMU PACTUTEIBHOTO U JKUBOTHOI'O MUpa. ApoMOp(03bl Y paCTeHUM U )KUBOTHBIX.
[TosiBneHue, pacLBeT U BbIMUpaHHUe TPYIII )KUBbIX OPraHU3MOB.
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aHTpOIIOTeHe3

OBOMIOLIMA ~ 4YesioBeKa. AHTpPOMOJOrusl KakK Hayka. Pa3BuTue TIpeACTaBlIeHUM O
MIPOMCXOXK/IEHUH uerioBeKa. MeTozbl H3yuyeHHs aHTpororeHe3a. CXo[CTBa W pasivuus
yesioBeKa U JKMBOTHBIX. CHcTeMaTHUeCcKoe TIO/IO)KeHHe YesioBeKa. JIBWDKyIlde CHUJbl
(daxtopwr) aHTpororeHesa. HacnejncTBeHHass W3MeHUMBOCTb W eCTeCTBEHHBIN 0OTOOD.
OO0r11iecTBeHHBIN 00pa3 )XKU3HU, M3TOTOBJIEHHE OPYAWNA TPY/la, MbIIIIJIEHHE, peUb

Tema 7.3.

Cojiepkanue yuebHOro MaTepuasa

OcHOBHBIE CTaZuU
3BOJIIOLIMY YesloBeKa

OcHOBHbIE CTalid W BeTBU 3BOJIIOLIMM YeiOBeKa: aBCTpajonuTeku, YesoBeK yMesbii,
YesioBek mpsMoxopsiiui, YenoBek HeaH[iepTaibCKuii, YemoBeK pa3yMHbIi COBpEMEHHOI'O
tina. HaxoJ Ky MCKOMaeMbIX OCTaHKOB, BPeMsl CYIIleCTBOBaHUS, 00/1aCTh paCclpOCTPAHEHUS,
00BbEM TOIOBHOTO MO3ra, 00pa3 >KU3HH, OpY/IHsl.

YenoBeueckure pacbl. OCHOBHbIe OOJbIIIME pachl: eBpOreoujHas (eBpa3uiicKasi), Herpo-
aBCTpasioMgHasi (2KBaTopua/bHasi), MOHIOJIOMAHAs (a3uaTCKO-aMepUKaHCKasi). YepThl
TIPUCITOCOD/IEHHOCTH  TIpe/ICTaBUTe/Iell YesloBeueCKMX pac K YCIOBUSIM CyIeCTBOBAHWUSL.
EnHCcTBO yenoBeuecknx pac. Kputuka pacrusma

B ToM uncie MNPAKTUYECKHUX U naﬁopaTopHHx 3aHATHIL:

ITpakTnueckoe 3auaTueNe 10 «Bpems v IyTH paccesieHys yejioBeKa I10 IIJlaHeTe»
unu «I1pucrioco6/1eHHOCTh YesioBeKa K pa3HbIM yCJIOBUsIM Cpefibl. BivsiHue reorpaduueckoit
cpe/ibl Ha MOP(MOIOTHIO U (PU3HOIOTHIO UeIOBEeKa»

Paszpen 8. Opranu3mel

U OKpYXXamIas cpeja

Tema 8.1.

Cojep>kanue yuebHOro MaTeprasa

OKOJIOTUSI
Kak Hayka. Cpe/pl
>KU3HMU.
JKOJIOTUUYeCKHe
(hakTOophI

OKo/orus Kak Hayka. 3afjaud 1 pas3fie/ibl 9KOJ0TMU. MeTo/ibl 5K0/I0OTHYeCKUX UCC/el0BaHUM.
OKOJIOTHYeCKOe MHPOBO33peHHe COBpeMeHHOro uesnoBeka. Cpeabl 0OWTaHUS OpPraHU3MOB:
BO/IHasl, Ha3eMHO-BO3/y1IHasl, TOUBEHHas1, BHyTPUOPraHUu3MeHHasi. JKOJ0ruueckue GakTophbl.
Knaccudukarys 3Komoruueckux GakTopoB: abMOTUUeCKre, OMOTUUECKHe U aHTPOTIOTeHHBIE.,
HelicTBre 3KoNOrMuecKux (akKTOPOB Ha OpraHu3Mbl.AOHOTHUeCcKHe (aKTOpPhI: CBeT,
TeMIiepaTypa, BAaXHOCTb. Pororepuogusm. [Ipucrocobsenrsi OpraHU3MOB K JeHCTBHIO
abuotnueckux (akTopoB. buonornueckre puTMmbl. buotnueckue dakTopel. Buabl
OMOTUUYECKMX B3aUMOJIEMCTBUIN: KOHKYDPEHIUs, XUITHWUUEeCTBO. I[lapa3WTh3M, MyTyaau3M,
KOMMeHCa/Mu3M (KBapTUPAHCTBO, Hax/IeOHMUECTBO), aMeHCalu3M, HeWTpaiv3M. 3HaueHue
OMOTUUECKMX B3aUMOZEUCTBHUH /IJIs1 CYIIleCTBOBAHHSI OPraHU3MOB B ITPUPO/IHBIX COO0ITIeCTBax

Tema 8.2.

Cojiepkanuie yuebHOro MaTepuasa

JKOJIOTUYeCKue

XapaKTePUCTUKU

OKOoJIoTUYeCKUe XapaKTepUCTUKW mnonyasiquu. OCHOBHble TIOKa3aTenu  TOMYJISLIUU:
YKMC/IEHHOCTb, TJIOTHOCTh, PO’K[AAEMOCTb, CMEPTHOCTb, TMPHUPOCT, MuUrpauus. [IWHaMuKa

OK-01, OK-02,
OK-04, OK-07

20




MOMYJIALIN

YMCJIEHHOCTH TOMYJISALIMUA U €€ peryJsilus

B TOM YHC/Ie IPAaKTHYECKHX U JIA00pPaTOPHbBIX 3aHATHIL:

INpakTnyeckoe 3aHAaTHE Ne 11 «[TofcyéT NIOTHOCTH NMOMYJISILMKA Pa3HbIX BUJOB PACTEHUN»

Pa3pen 9. CoobiiecTBa v 5K0/IOrHYECKHE CHCTEMbI

Tema 9.1.
CoobriecTBa
OpraHu3MOB,
9KOCHCTEMBI

Cojiepkanue yueOHOro MaTeprasa

Coo011jecTBO opraHu3moB — 6uorieHo3. CTpYKTYpbI OMoLieHO03a: BH/0Basi, POCTPaHCTBeHHas,
Tpoduueckas (ruieBasi). Buapi-qomMuHanTsl. CBsi3u B OHoLieHO3e.

OKoJsioruueckrie cucTeMbl (3KocucTeMbl). [loHsiTue 006 3KocuctemMe u OuoreoieHo3se.
@DyHKIMOHA/IbHbIe KOMIIOHEHTbl 3KOCHUCTEMBI: MPOAYLIEHTbl, KOHCYMEHTbI, peJyLeHTHI.
KpyroBopoT BelllecTB U TMOTOK 3HEPruM B 3KocucTeme. Tpoduueckue (MUileBbie) YPOBHU
skocucTeMbl. [luireBble mierni W ceTd. OCHOBHBIE TIOKa3aTelnd SKOCHCTEMBI: OuoOMacca,
MPOAYKLMsI. DKOJIOTMUecKre MUpaMuibl: MPOAYKIMU, YUCIeHHOCTH, 6uomMacchl. CBoMCTBa
5KOCUCTEM: YCTOWUYMBOCTh, CaMoperyJisitus, passutue. CyKiieccust

Tema 9.2.
[IpupogHsle
9KOCUCTEMbI

CojiepkaHue yuebHOro MaTepuasa

[IpuposHble 3KOCUCTEMBI. OKOCUCTEMBI peK M 038p. ODKOCHCTeMa XBOMHOIO WU
LIMPOKOJIMCTBEHHOI'O neca. AHTpOIIOreHHble 3KOCUCTEMBI. ATpPO3KOCUCTEMBI.
Ypboskocucrembl. bBuosormueckoe W XO3SIMICTBEHHOe 3HAayeHHWE arpodKOCHUCTEM U
ypboakocucteM. bropasHoobpasue kak ¢akTtop ycroiurMBocTH 3KocucTeM. CoxpaHeHHe
OuoJI0orMUecKoro pasHoobpasus Ha 3emsie

Tema 9.3.
buocdepa —
rinobanbHas

9KOCHCTEMA 3eMJIH

CojiepkaHue yuebHOro MaTepuasa

Yuenue B. 1. BepHazickoro o 6uocdepe. I'paHullbl, COCTaB U CTPYKTypa drocdepsl. JKrBoe
BemiectBO W ero ¢QyHkiun. OcobeHHOCTH OWochepbl Kak r100aqbHON 3KOCHCTEMBI.
IlnHaMuyeckoe paBHOBecHMe W oOpaTHas CBsi3b B Ouocdepe. KpyroBopoThl BeIleCTB U
OuvoreoxMMHUecKre LWK/IbI 3/1eMeHTOB (yriepoja, a3oTa). 30HAJIbHOCTb OHWOChepHI.
OCHOBHbBIe OMOMBI CYIIIN

Tema 9.4.
Bnusinue
aQHTPOMOTeHHbIX
(akTOpOB Ha

ouochepy

ITpodeccnoHa/IbHO OPHEHTHPOBAHHOE Co/lep)KaHue (coep)KaHue MPUKJIA{HOT0 MOAYJIA)

YenoeuecTBo B 6uocdepe 3emsnu. AHTporioreHHble u3MeHeHusi B 6uocdepe. I'nobanbHble
sKojiorrueckue mpobieMel. CocylliecTBOBaHWe TIPUPOJBI U 4YesoBeduecTBa. CoxpaHeHHe
buopasHooOpasusi Kak OCHOBa ycroluuBocTH Ouocdepsl. OcHOBa paljOHaJIBHOTO
yTpaB/ieHus TPUPOJHBIMH PeCypCaMU U X UCTIOb30BaHue. JoCTKeH st OMO/IOrvy U OXpaHa

TIPUPOAbI

B ToM uKC/Ie IPAaKTHYECKHNX U J1a00pPaTOPHBIX 3aHATHH:

IIpakTnueckoe 3ausaTue Ne 12 «OTx0/bI TIPOU3BOACTBa»
WU «KOJIOTMUeCKUe acreKThbl MpodecCroHaNbHOM /leaTeTbHOCTH
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win «IIpodunakTika nmpodeccHoHaMbHBIX 3a00/1eBaHUI»
wny «BisiHMe NpOM3BO/ICTBEHHBIX ()aKTOPOB HA OPraHU3M uesioBeKa»

Tema 9.5. ITpodeccnoHa/IbHO OPHEHTHPOBAHHOE Co/lep)KaHue (cojep)KaHue MPUKJIAJHOTO MOAYJIA) 3

Biusinue conpanbHO- | 310pOBbe U ero cocTaisitolye. @akTopkbl, M0/I0KUTEbHO U OTPULATE/IbHO BMSIOIIME Ha

9KOJIOTUYEeCKUX OpraHM3M 4ejioBeKa. IIpoOseMa TeXHOTE€HHBIX BO3/€MCTBUII Ha 3[I0POBbE ue/loBeKa
(akTOpoB Ha (37eKTpOMarHuTHbIe TI0JIsi, OBbITOBasi XWMHSI, W30BITOUHbIE IIyMbl, pafualusi W T.IL).
3[0pOBbe YejioBeKa | Ajanralusi oOpraHu3Ma ueroBeKa K (akropaM oOkpyskaroileid cpefbl. [IpUHLMIIBL
dbopmupoBaHus 310poBhecOeperaroiero nopefeHus. Pu3nueckass aKTUBHOCTb U 3/10POBbeE.
Buoxummyeckue acrekTbl paljioOHaIbHOTO MUTAHUS
B TOM uHC/Ie MPAaKTHYECKUX U JIa00pPaTOPHBIX 3aHATHIL: 2
JIabopaTopHoe 3aHsTHE Ne 3 «YMCTBeHHast paboTOCIIOCOOHOCTE»
i «Brvsinue abnotuueckrux akTOpoOB Ha uesioBeKa» (B KaueCTBe TPUITEPOB, CHIKAKOIINX
paboTOCIIOCOOHOCTb,  WCIIO/Ib30BaTh ~ YCJIOBUSI  OCYIIECTBIeHHSI  TPOdeCCHOHATbHOU
JlesiTe/IbHOCTHU: LIIyM, TeMIiepaTtypa, pusnueckasi Harpyska u T.[.)

Pa3pen 10. CereKijusi OpraHu3MoB, 0CHOBbI OHOTeXHO/IOTMU 4
Tema 10.1. Copiep>xaHue yueOHOT0 MaTepuasia 1
Cenexiys CeslekLiMsl Kak HayKa UM TIpoLiecC. 3apoXkK[eHue CeJieKLMA U JoMecTHhKauus. YueHue H. .

KaK HayKa 1 rpoliecc | BaBunoBa o 1jeHTpaX MHOroo0Opasusi U TMPOUCXOXKIeHUs KYJbTYPHBbIX pacTeHuil. LleHTpbI
TPOMCXOXKEeHUs1 JOMAallHUX >KUBOTHBIX. CopT, mnopopa, mwrtaMMm. CoBpeMeHHble MeTOZbl
CeneKIvH. MaccoBbIit
U UHAWBUAYATbHBIM OTOOPbI B CeJeKIIMM pacTeHWH W >KMBOTHBIX. OIlleHKa 3KCTepbepa.
bauskopo/icTBeHHOe CKpelljuBaHWe — WHOpuAMHT. Uuctas suHUs. CKpelljMBaHWe UYHCTHIX
muauid. Tetepo3uc, unu rubpugHas cwia. HepoacTBeHHOe CKpelvBaHUEe — ayTOPH/IUHT. OK-01, OK-02,
OtpanénHas THOpUAM3aLUsg W eé ycrexu. VICKyCCTBeHHBI MyTareHe3 W IIOJTyueHHe OK-04, OK-07
MOUITIONAOB. [IOCTV)KeHUsI CesIeKIIUM PACTEeHUM, )KUBOTHBIX U MUKPOOPTraHHW3MOB
Tema 10.2. buoTrexHo/morMsg Kak OTpac/ib NPOU3BOACTBA. ['€HHast WH)XeHepus. JTalbl CO34aHUS 1
OcHOBBI pekombuHanTHOM JJHK ¥ TpaHcreHHbIX opraHu3MoB. KierouHasi nrxeHepus. KieTouHble
OUOTeXHOIOTUU KYJ/IbTYPBI. MUKpOK/IOHa/IBHOE pa3MHOJKeHHe pacTeHuH. KnonupoBanue
BBICOKOTIPO/JYKTHUBHBIX CeJIbCKOXO3SMCTBEHHBIX OPraHW3MOB. DKOJIOTUYECKUe U 3TUYeCKHe
ripo6sieMbl. 'MO — reHeTHYeCKH MOAM(DHUITMPOBAHHBIE OPTAaHU3MBI
Tema 10.3. IlpodeccrnoHaibHO OPUEHTUPOBAHHOE COfiep)KaHMe (Cco/iep)KaHue NPUK/IaAHOT0 MOAY/Isl) 2
BuorexHonorun OCHOBHBIE HarpaB/IeHUs] COBPEMEHHON OMOTEXHOIOTUN B TIPO(eCCHOHATBHOM /eI Te/TbHOCTH

B )KM3HU M Mpodeccuu

yesioBeKa. Meto/ibl 6uoTexHooruu. OOBeKTH OMOTEeXHOIOTHH. DTHKA OMOTEXHOIOTMUEeCKUX
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U TeHeTMUeCKUX JKCIepUMeHTOB. [IpaBWia TOWMCKAa W aHamu3a OHOIKOJIOTHYeCKOU
vHdopMalu

W3 pa3/IMUHBIX UCTOYHUKOB (HayuHasl U yueOHO-HayuHasi TUTepaTypa, CpPe/iCTBa MaCCOBOM
vHdopMalyu, ceTb VIHTEpHET U ApyTrHe)

B TOM uHC/Ie MPAaKTHYeCKHX U JIa00PaTOPHbBIX 3aHATHI: (110 BLIOOPY)

IIpakTnueckoe 3ansaTue Ne 13 Kelicbl Ha aHanu3 MHGOPMALMU O HAyUHBIX [JOCTKEHUSIX B
00/1aCTH reHeTHUeCKUX TeXHOJIOTHH, KJIeTOUHON WH)KeHepPHH, MUIIEeBbIX OMOTeXHOJIOTHA.
IIpakTHueckoe 3ansaTue Ne 14 3aiyTa Keiica: mpe/cTaB/ieHre pe3yabTaToB pellleHus KelcoB
(BBICTYTJIEHUE C MTpe3eHTaluen)

IIpakTHueckoe 3ansaTue Ne 15 Kelicbl Ha aHamM3 MH(OPMALMK O Pa3BUTHH OMOTEXHOIOTHM C
NpUMeHeHeM TeXHUUeCKUX CUCTeM (110 MUHU-TPYTITaMm).

IIpakTHueckoe 3ansaTue Ne 16 3aiyTa Kelica: mpe/JcTaB/ieHre pe3yabTaToOB pellleHus KelcoB
(BBICTYTJIEHUE C MTpe3eHTaluen)

ITpomexyTouHasi arTecTanus (auddepeHIIMPOBaHHBIN 3aUeT)

Bcero:

44

23




3. YcoBus peaiv3aniii MporpaMmabl 00111e00pa3oBaTe/IbHOTO MpeMeTa
3.1. /s peanu3anuy MporpaMmbl npeAMeTa J0/DKHBI ObITh MPeAyCMOTPEHbI
ceAylolye crenyaiabHble IOMelleHHUs:

Kabuner «buonorum», OCHaAIIleHHbIT obopy/ioBaHuEM: CTOJT
JIeMOHCTPALIMOHHBIN (C paKOBUHOM, IMOJJBOJKOW 1 OTBeZIeHHeM BO/Ibl, CAHTEXHUKOM,
5/IEKTPUUYECKUMU  pPO3eTKaMH, aBTOMaTaMM aBapUMHOTO OTK/IIOUEHUs] TOKa),
71abopaTOpPHBIM OCTPOBHOM CTONM (ABYXCTOPOHHUM, C 3aIl[UTHBIM, XHMOCTOMKHUM
U TEePMOCTOMKUM TIOKPBLITUEM, HaZCTO/beM, C TOJCBETKOW M 3/1IeKTPUUeCKUMU
PO3eTKaMH, TTOBOIKOM U OTBe/[eHHeM BO/IbI M CAHTEXHUKOM), CTYJI 1aO0paTOPHBIM
TIOBOPOTHBIN, pery/MpyeMbli TI0 BLICOTE.

[lpuMepHBIi  TMepeueHb  JAEMOHCTPALIMOHHOTO W J1aboOpaTOpHOTO
o0opy/10BaHUsI.

HNemoHcTpaloHHOe 000pyAoBaHKe U MPUOOPHI:

- KOMIUIEKT BJ/Ia)KHBIX TperapaToB [[eMOHCTPALIMOHHBIMN

- KOMIUIeKT repbapweB TO CHCTeMaTHKe pacTeHWH C OrpefenuTe/bHbIMUA

KapTOUKaMu

- KOMIUIEKT KOJIJIEKIIUN JeMOHCTPAlIMOHHBIM

- 1UQpOBOI MUKPOCKOIT OMHOKY/ISIPHBIN (C Kamepoii)

JTabopaToOpHO-TeXHOIOTUYECKOe obopyioBaHe (yrabopaTtopHOe

obopynoBaHue, MprOOpbI, HAOOPHI /I SKCTIepUMeHTa, UHCTPYMEHTHI):

MOZIe/T!, MYJISKU, alTIMKaL|U
- KOMIIJIEKT MOZe/er-arruIMKalui eMOHCTPalOHHbIN

- KOMIUIEKT aHaTOMUUYeCKUX MO/ieJield IeMOHCTPALAOHHBIN
- HabOop MaseOHTOIOTUUECKUX MYJISDKel

- KOMIUIeKT O0TaHUUeCKHX MOZesieli JeMOHCTPaLOHHbIN
- KOMILIEKT 300/I0TMYeCKUX MO/iesier JeMOHCTPal[MOHHBIM
- KOMILIEKT MYJISPKeU 1eMOHCTPALIMOHHBIN

- CKeJleT yesjoBeKa

- TOPC uejI0BeKa pa300pHbIi

- KOMIUIEKT Mo/ieJien
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- KOMIUIEKT CKeJIeTOB Pa3/INUHbIX K/IaCCOB )KUBOTHBIX

- TabnuIBl pesbedHbIe

- JIeMOHCTpALIMOHHbIE YueOHO-Har/IsIHbIe TT0COOus

- KOMIIJIEKT ITOPTPETOB [i7isi 0hOpMJIeHHUs] KaOrHeTa

- nabopaHTCcKas A1 KabrHeTa 610/I0TUN Y 9KOJIOTHH

- CTOJI C SII[AKaMH JJis1 XpaHeHUs1/TyMOoi

- Kpecso oducHoe

- cTon JabopaTOpPHbIN MOEUHBIH

- CyUIWIbHAs MaHesb /IS TIOCY/TbI

- 1mKad A1 XpaHeHUs YueOHbIX TT0COOM

- mKad Ay XpaHeHUs BIaKHBIX TIPeIapaToB, 3aliparoIIUiCs Ha KU
- 1mKad A/ XpaHeHUs: labopaTOPHOM TTOCYAbI/TIPUO0OpPOB
- 71a00paHTCKUM CTOJT

- cTyn JabopaTOpHBI

KOMILJIEKT epIIe [/l MbIThsI J1aOOpaTOPHOM TTOCY/IbI.
[IpumepHbIli MepeueHb JeMOHCTPALIMOHHOTO U JiabopaTOpHOTro 000pyA0BaHUS
HOCUT peKOMeH/laTe/TbHbI XapaKTep.

3.2. UadopmanpoHHoe obecrieueHne peaM3aljii MPOrpaMMbIl

[is  peanu3alid  TIPOrpaMMbl  TIpeaMeTa  OMOMMOTeUHBIM  (oH[,
oOpa3oBare/ibHOW OpraHu3alliy UMeeT TieuaTHbIe W/WIK 3JIeKTPOHHbIE YUeOHUKY U
pa3paboTaHHble B KOMIIJIEKTe C HHMH YyueOHble T1ocobust (Tpy HaIAuWn),
JOTTyIIleHHbIe K HCTIO/b30BaHUIO TIPH peanu3aiiui 06pa3oBaTe/IbHBIX TPOTrpaMM
cpefHero TipodeccroHanbHOTO 00pa3oBaHUs, peainM3yeMbix Ha 0a3e OCHOBHOTO
ob11iero obpa3oBaHusl.

[MIpy peanu3aluu TIpOrpamMMbl  MpeJMeTa BO3MOXKHO HCII0/Ib30BaHUe
3/IeKTPOHHBIX 00pa3oBaTebHBIX PeCypCOB, JOMYIEHHbIX K UCIOIb30BaHUIO TIPU

peanu3ariyy 06pa3oBaTe/IbHBIX POrPaMM Cpe/iHero o01iero oo6pa3oBaHus.
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4. KoHTpPOJIb U OLIeHKA pe3y/IbTaTOB 0CBOeHHsI 001e00pa3oBaTe/ IbHOTO

npegMera

KOHTpOJ’Ib U OL€HKa Ppe3y/JIbTdATOB OCBOEHHA O6H.[EO6P&30BEIT€J'II)HOI"O

ripeiMeTa PacKpbIBAOTCS uepe3 AUCLIUIIMHADHbIE pe3y/bTaThbl, HarlpaB/ieHHbIe Ha

dbopmupoBaHue 0611[1X ¥ MpodecCroHaMbHBIX KOMITeTEHI[UH 110 pa3jiesiaM U TeMaM

CoJiep>KaHus y‘—IGGHOl"O MaTepHaJjid.

Oo1mas/npodeccnoHaIbHAA
KOMIIEeTeHI{HsI

Pa3pgen/Tema

Tun OL[eHOYHBIX

MepOonpUATHA

OK 01. BribupaTh croco0bl
pelleHus 3a71a4
ripoecCroOHaTLHOM
JeATeIbHOCTH TTPUMEHUTEIHHO
K Pa3/IMUHbIM KOHTEKCTaM

Temnr 2.1 -2.3, 3.1- 3.3, 4.1-
4.3,5.1-5.4, 6.1-6.3, 7.1-7.3,
8.1, 8.2, 9.1-9.3,
9.411-o/c, 9.5Il-o/c, 10.1,
10.2, 10.3I1-o/c, 11.1IT-o/c

O6cy»xjeHue 10 BOIpocam
JeKIUn

Pa3paboTka ryioccapus
3aro/HeHWe  CpaBHUTE/bHBIX
TabI]

TecTtrpoBaHue

YcrHbIM ornpoc

[JUKTaHT Ha WCTOIb30BaHKe
apryMeHTOB, OHOIOrMUeCcKom
TEePMUHOJIOTUN U CUMBOJTUKH
NupuBuyanbHas
camocTosiTe/TbHasi paboTta
[IpencraBneHve  pe3y/abTaTOB
MPAKTHUYeCKUX paboT
KoHTposibHbBIE pabOTHI

3aluTa TBOPUeCKUX pabor

3amura WHAVBUAYaTbHbBIX
TIPOEKTOB
Beinonnenue 3a/laHu

MIPOMEe)XXYTOUHOM aTTecTaluu

OK 02. Ncnonb3oBats | Temsr 1.1, 2.1 -2.3, 3.1- 3.3, | OueHuBaemasi JUCKYCCHS 110

COBpeMeHHbIe cpeactsa | 4.1-4.3, 5.1-5.4, 6.1-6.3, 7.1- | BOIIPOCaM JIEKLIUK

TIOWCKa, aHaqmsa | 73 g1 82, 9.1-9.3, Pa3paboTka MeHTaIbHON

u o MHTEPNIPETAlMH | g 417 /e 9 5MT-0/c, 10.1, Eaprl B MUHU TPYyIINax

vH(bopMalLy, BITIOJIHEHHE U 3alliTa

u P HHGbOpPMaLMOHHBIE 10.2, 10.311-0/c, 11.11-0/c nabopaTOPHBIX pa%uoT

TeXHOJIOTUU /[IJi1 BBITIOJTHEHUsI [lpencraBneHve  pe3y/bTaTOB

3a/1au ripodeccroHanbHOM MPAKTHUYECKUX paboT

JlesITe/TbHOCTU [IpeacraBneHye yCTHBIX
COOOII[eHHH C TTpe3eHTaIuel,
TIOJTOTOBJIEHHBIX T10 TIePeuHI0
WCTOYHHKOB,
peKOMeH/10BaHHbIX
TIpero/iaBaTesiemM

OK 04. OddektuBHo | Temsr 2.1 -2.3, 3.1- 3.3, 4.1- | O6cy>keHue TI0 BOTIpocamM

B3aMMO/IeHiCTBOBATh ¥ paboTaTh
B KOJIJIEKTHBE U KOMaH/ie

4.3,5.1-5.4, 6.1-6.3, 7.1-7.3,
8.1, 8.2, 9.1-9.3,
9.4I1-o/c, 9.5IT-o/c, 10.1,

NeKLWn
[lpencraBneHde  pe3y/bTaTOB
MPAKTHUYECKHUX paboT

3armura TBOpueckux pabor
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10.2, 10.3I1-0/c, 11.1I1-0/c

3awumra
MIPOEKTOB

WHAWBUAYAJ/IbHBIX

OK 07. CopeiicTBOBaTh
COXpaHEeHHI0 OKpY’Karoiieu
cpesipl, pecypcocOepekeHuIo,
TIPUMEHSITh 3HAHUS
00  H3MeHeHMM  K/IMMara,
TTPUHLIUATIBI OepeXx/TBOTO
Mpou3BO/JCTBa, 3¢ deKTUBHO
JIeMCTBOBATh

B qpe3BLIqaﬁHbIX CUTyaludax

Temnr 1.1, 2.1 -2.3, 3.1- 3.3,
4.1-4.3,5.1-5.4,6.1-6.3, 7.1-
7.3, 8.1, 8.2, 9.1-9.3,
9.411-o/c, 9.5IT-o/c, 10.1,
10.2, 10.3I1-o/c, 11.1IT-o/c

O6cyx/jeHre 10 BOIpocam
JIeKINU

Pa3paboTka rioccapusi
3arosiHeHWe  CpaBHUTE/bHBIX
TabJTHI]

TectupoBanue

YcTHbIl o1poc

JVKTaHT Ha WCMOIb30BaHKE
apryMeHTOB, OMOJIOTHUeCcKOi
TE€PMUHOJIOTUUA U CUMBOJIMKA
NupuBuyanbHas
camocTosiTe/ibHasi paboTta
[lpencraBneHve  pe3y/bTaTOB
MPAKTHUYECKUX paboT
KoHTposbHbBIE pabOThI

3aluTa TBOPUECKUX paboT
3amumra WH/IUBU/YaTbHbIX
MIPOEKTOB

BhInosiHeHe 3ajaHui
TIPOME)KYTOUHOM aTTecTal[uu

27




	1. Общая характеристика примерной рабочей программы общеобразовательного предмета «Биология»
	2. Структура и содержание общеобразовательного предмета
	3. Условия реализации программы общеобразовательного предмета
	4. Контроль и оценка результатов освоения общеобразовательного предмета

