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Pabouas mporpamma yueOHOM TUCIUTUIMHBI «OHOIOTHS» pa3paboTaHa Ha OCHOBE!

— Pexomenpanmii mo peanu3alM CpeAHEro oOmero oO0pa3oBaHHUS B TpEAEIax OCBOCHHS
o0Opa3oBaTeNpHONW  MporpaMMbl  cpenHero  mpodeccuoHambHoro — obpasoBanus  (Ilucemo
Munnpocgerienust Poccun ot 01.03.2023 N 05-592);

— @epepalbHOrO TOCYAApCTBEHHOrO0 00pa30BaTENbHOIO CTaHAApTa CpPEJHEro OOIIero
obpasoBanus (yTBepkIcH mprkazoM MunoOpHayku Poccuu ot 17 mast 2012 1. Ne413);

— mpuMepHOil pabodyeil mporpaMMbl 0011e00pa30BaTeNIbHON NUCHUIUIUHBL «buonorus» ans
po)eCCHOHANIBHBIX 00pa30BaTENbHBIX OpraHu3anuii, pekomenaoannoit ®I'bOY 10 UuctutyT

pa3BuTHs podeccruonanbHoro oopazopanus, 2022r.

Oprannzanus-pazpadorunk: MuaoronpoduinbsHbsiii kouiemx @T'BOY BO «bpl'Y»

PazpaboTumk:

AreeBa Enena TumodeeBHa, npenoaBaTeb.

Pabouass mporpamma peKOMEHJOBaHA JUCHUILIMHAPHO - ITMKJIOBOH KOMHCCHEH
JUCLUIUIMH TYMaHUTAPHOM U €CTECTBEHHOHAYUYHOU MTOATOTOBKH.
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Pabouas nporpamma ojo00peHa Hay4HO-METOJMUECKUM COBETOM
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1. IACIIOPT PABOYEM [TPOT'PAMMBI YYEBHOM JACIHUIIIUHBI
Bbuojgorus

1.1 O6nacTe npuMeHenns padoyeii NporpaMmsbl

PaGouass mporpamma yueOHOW NHUCHUIUIMHBI «OHOJOTHS SBJISETCS YacTbl0 OCHOBHOM
npodeccuoHanbHOM 00pa3zoBaTelibHON mporpamMmbl B cooTBeTcTBHH ¢ PI'OC mo crnenuaabHOCTH
cpennero npodeccuonanbHoro obpazoBanus (nanee CIIO) 44.02.01 HomkonbHOoe 0Opa3oBaHHE,
BXOZSIIEH B yKpymHeHHYI0 rpynny cnenuaibHocteld 44.00.00 OOpa3oBanue M menarorundeckue
HaYyKH.

Pabouas mporpamma yueOHO# aucuuiuinHbl «bruonorusy mpeaHasHadyeHa Uid U3y4YCHHUS B
YUPEXKJIEHUAX MPOPECCHOHATHHOIO 00pa30BaHusl, pealu3yIOIIUX 00pa30oBaTEIbHYI0 MPOTrpamMmy
cpenHero (MoiaHOTro) 0OmImIEero oOpa3oBaHMsl, MPU TOJATOTOBKE KBAIM(DUIIMPOBAHHBIX PabOYMX M
CHEIHMAIICTOB CPEJHETO 3BEHA.

1.2. MecTto y4yeOHOHl AUCHUILIMHBI B CTPYKType OCHOBHOH mpodecCHOHAIbHOM
o0pa3oBaTe/IbHOI MPOrpaMMbl: JTUCIUIIIMHA BXOJIUT B 00I11€00pa30BaTEIbHBIN IIHKI.

1.3. Hean u 3agaum y4eOHOH JMCHUILIMHBI - TPeOOBaHUS K pe3yJbTaTaM OCBOCHMA
Y4eOHOH IMCUMILINHBI:

Henp wu3yueHuss aucuuiiMHbl «buosorus» Ha 0a30BOM YpPOBHE — OBJIAJICHUE
00y4JalIMMUCS 3HAHUSMH O CTPYKTYPHO-(YHKIIMOHATBHON OpPraHU3alliy KUBBIX CHCTEM Pa3HOTo
paHra v npuoOpeTeHrne YMEHUN UCII0JIb30BATh 3TU 3HAHUS I TPAMOTHBIX JIEUCTBUN B OTHOLIECHUH
00BEKTOB )KMBOW PUPOJIBI U PELLICHUS PA3IUYHBIX )KU3HEHHBIX TPOOJIEM.

JlocTikeHne 1enM  WM3ydeHWs AucUUIUiMHBl - «buomorms» Ha  6a30BOM  ypoBHE
o0ecreunBaeTcs pelieHrueM CIeAYIOIUX 3a1ayu:

o OCBOEHHE 00YYarOIUMUCS CUCTEMbI 3HAHUH O OMOJIOTHYECKUX TEOPHSIX, YUCHUSX,

3aKOHAX, 3aKOHOMEPHOCTSX, THIOTEe3axX, IpaBWiIaX, CIyXallluX OCHOBOW miisi (OpMHUPOBAHUSA
IIPEJICTaBICHUNA O €CTECTBEHHOHAYYHON KapTUHE MUPA, O METOJIax HAyYHOr'O NIO3HAHMs, CTPOCHUH,
MHOT000pa3uu U OCOOEHHOCTSX KUBBIX CUCTEM PA3HOTO

YPOBHSI OpTaHU3AIMH, BBLIAIOIIUXCS OTKPHITUSX U COBPEMEHHBIX UCCIIEIOBAaHUSIX B OMOJIOTHY;

o ¢dopmHpoBaHHE Yy OOYYAIOLIMXCS I03HABATEIbHBIX, HMHTEIUICKTYalIbHbIX M TBOPUYECKUX
CHOCOOHOCTEH B Mpoliecce aHaluM3a JAAHHBIX O MyTSX Pa3BUTUS B OMOJOIMM HAayYHBIX B3IJISZOB,
ueH U MOJIX00B K U3yUEHUIO KHUBBIX CUCTEM Pa3HOTO YPOBHS OpraHU3aliy;

o CTaHOBJIEHHE Y 00ydaroluxcs 001el KylIbTypbl, PYHKIIMOHAIbHON I'PaMOTHOCTH, pa3BUTHE
YMEHHI OOBSICHATH W OLIEHWBAThH SIBICHHUS OKPY)KAIOIIEr0 MHUpPA KUBOM MPUPOIBl HA OCHOBAHHUH
3HaHWUU U OMBITA, MOJIYYEHHBIX IPU U3YYEHUH OMOJIOTUH;

o ¢bopMupoBaHHEe Yy OOYYaIOIIMXCS YMEHUH WJUIIOCTPUPOBATh 3HAYEHHE OMOJOTHYECKHX
3HAaHMW B MPAKTUYECKOW JEATENbHOCTU YEJIOBEKA, Pa3BUTUM COBPEMEHHBIX MEAMIIMHCKUX
TEXHOJIOTHI ¥ arpoOUOTEXHOJIOTHIA;

o BOCIHUTaHHE YOSKAEHHOCTH B BO3MOYKHOCTH MTO3HAHUS YETIOBEKOM KUBOU

IPUPOIBI, HEOOXOAMMOCTH OEPEKHOTO OTHOILIEHHS K HEH, COOIIOIEHUS 3THYECKUX HOPM

IIPU NPOBEIEHUU OMOJIOTUYECKUX UCCIIeI0BAaHUM;

o OCO3HAaHHE LIEHHOCTH OWOJIOTMYECKUX 3HAHUI MJI TOBBIIMIEHUS YPOBHSI 3KOJIOTMYECKOU
KYJIbTYPBI, 17151 JOPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;
o NpPUMEHEHHE MNPUOOPETEHHBIX 3HAHMW W yMEHUH B TIOBCEAHEBHOM  JKU3HU

JUTSL OIICHKH TIOCIIC/ICTBHI CBOCH JEATENIFHOCTH 10 OTHOIIECHHIO K OKPYXKAIoIIel cpere,
COOCTBEHHOMY 3710pPOBBIO, 000CHOBAaHHUE U COOIIO/IEHUE Mep MPOPUIAKTUKY 3a00I€BaHU.



1.4. Ilnanupyemble pe3yJbTAThbl OCBOEHHsI 001Ie00pPa30BATEJbHONH IMCUMILUIMHBI B
cootBercTBHH ¢ PI'OC CIIO u Ha ocanose ®I'OC COO

Kox u [Inanvpyemble pe3yibTaThl OCBOEHUS TUCITUILIINHBI
HaumenoBanme
dopMupyembIx OO6mrue HucnuninHapHbie
KOMIIeTeHIIUI
OK 01. JlmaHOCTHBIE pesynstatel | [IP6 1. ChopMupoBaHHOCTH 3HAHUIA O MecTe
BriOupaTs cmocoOBl pemeHus | JOJDKHBI OTpakKaTb B YaCTH: | H ponn ouomrornu
3amad PO eCCHOHANBHON | TPYAOBOTO BOCITUTAHUS: B cucremMe HAy4YHOTO 3HAHUS,

ACATECIBHOCTH NIPUMEHHUTEIIBHO K
Ppa3JIMYHbIM KOHTCKCTaM

- TOTOBHOCTb K TPYJY, OCO3HAHHUE
LEHHOCTH MacTepcTBa,
Tpynonrodue;

- TOTOBHOCTH K  aKTHBHOM
JACATCIBHOCTHU TEXHOJOTHUECKOM
U COLMAJIbHOW HanpaBICHHOCTH,
CHOCOOHOCTh HHUIIUHAPOBATh,
IUVIAHUPOBAaTh U CaMOCTOSTEIIBHO
BBITIOJTHATH TAKYO ACSATEIbHOCTH;
- UHTEpeC K pa3iM4HBIM cdepam

npodeccHoHaTbHOMN
JIESITeTTbHOCTH.

MerTanpeqMeTHbIE  pe3yJIBTaThI
JTOJDKHBI OTPaKaTh:

OgnageHue YHHUBEPCAIbHBIMU
Y4eOHBIMH MO3HABATE/IbHBIMU
JIEACTBUAMU:

a) 0a30BbIC JIOTHYCCKHE
JIeUCTBHUS:

- CaMOCTOSITEIIEHO
hopMymupoBaTh "
aKTyaJIM3HpOBaTh npobiemy,

paccMaTpuBaTh €€ BCECCTOPOHHC,
- YCTaHaBJIUBATb CyH.[CCTBeHHBIﬁ
MpU3HAK WJIKW OCHOBAaHUA JUJIA

CpaBHEHHs, KJIACCUPHUKAIMK |
000011IeHUS;

- oTmpeneniTh e
JIeSITETIBHOCTH, 3a/1aBaTh
apameTpsl

Y KpUTEPUH UX JOCTHKEHHS;
- BBIBIISATH 3aKOHOMEPHOCTH H
MPOTHUBOPEUHS

B pacCMaTpHBaEMbIX SIBJICHUSX;

- BHOCHUTb KOPPEKTHUBBl B
JIeATEIbHOCTD, OLIEHNUBATh
COOTBETCTBHE pe3yIbTaToB

nejaaM, ONEHUBATHL PUCKH

MOCJIEICTBHIA IEATCIILHOCTH,

0) 0a30BBIE HCCIIEIOBATEIBCKUE
JICUCTBUS:

- BIQJETh HaBBIKAMH Yy4YeOHO-
HCCIIEI0BATEIbCKON

M TOpPOEKTHOH  JEATEeIbHOCTH,
HABBIKAMU pa3peIeHus mpodeM;

- BBISIBIISITH MIPUIHHHO-
CJICICTBEHHBIE CBSI3U
W aKTyaJm3HpoBaTh  3ajady,
BBIJIBUTATh TUIIOTE3Y
ee perIeHus, HAXOJIUTh

(YyHKIMOHATIBHON T'PaMOTHOCTH dYeJIOBEKa
JUISL pELLICHNUS JKU3HEHHBIX MPOOJIEM.

mP6 2. CdopMupoBaHHOCTE  YMEHUS
packpbIBaTh coJIepiKaHue
OCHOBOIIOJIAralOLITHX OHMOJIOrHYEeCKUX
TEpPMHHOB M MOHSTHMN: )KN3Hb, KIIETKA, TKaHb,
Oprad,  OpraHu3M,  BUJI,  [OIYJISALUS,
JKOCHCTEMA, OHOILIEHO3, ouochepa;
MeTaboM3M (0OMEH BEIIECTB

W TpeBpalieHHe HHEPruh), TOMeocTa3
(camoperysmus), OHOCHHTE3 Oerka,
CTPYKTYpHAsl OpTaHM3alds >KUBBIX CHCTEM,
TCKPETHOCTb, CaMOpETYJIISIHA,
CaMOBOCIIPOU3BE/ICHUE (penpomyxuus),
HAaCJIeJICTBEHHOCTb, W3MEHYUBOCTb,
9HEPro3aBUCHUMOCTb, POCT M  pPa3BUTHE,
YPOBHEBasl OpraHu3alys.

mP6 3. CdopMHPOBAaHHOCTH  yYMEHUS
packpbIBaTh coJIepiKaHue
OCHOBOIIOJIATAIOMINX OMOJOTHYECKUX TEOPUI
W THIOTE3: KIETOYHOH, XPOMOCOMHOM,
MYTaIMOHHOM, SBOJIIOIIMOHHOM,
TIPOUCXOKACHUS )KU3HU U YeJIOBEKa.

IP6 4. CdopMHUPOBaHHOCTE  yYMEHUS
packpbIBaTh OCHOBOIIOJIATAIOLIHE
OMOJIOrMYeCKUe 3aKOHBI M 3aKOHOMEPHOCTH
(I'. Menpnensa, T. Moprana, H.11. BaBunoga,
O. Iexkens,
®. Miomnepa, K. bspa), rpanHumer wux
NPUMEHHMOCTH K )KHBBIM CHCTEMAaM.

[IP6 5. IlpuoOpeTeHHEe OMBITa TPUMEHEHUS
OCHOBHBIX METOJIOB HAYYHOTO IO3HAHUS,
HCTIOJB3YEMBIX B OMOJIOTHH: HAOIFOCHUS

U OIMCAaHUs JKUBBIX CHUCTEM, IPOLECCOB M
SIBIICHUIA; OpTaHU3aI[UH

u MPOBEICHNUS OHOJIOTYECKOTO
JKCIIEPUMEHTa,  BBIIBW)KEHHS  THIIOTES3,
BBISIBJICHUSI 3aBUCHUMOCTH MEX1y
HCCIIeyeMbIMH BEJIMYMHAMH, OOBSICHEHUS
MOy 4E€HHBIX pe3yJbTaToB
u (dbopmyUpoBaHUs BBIBOJIOB c
WCIIOJIb30BaHNEM HAYYHBIX MOHATHH, TEOpUit
1 3aKOHOB.

MP6 6. CdopMupoBaHHOCTE  YMEHHUS
BBIJIETISTH CYIIECTBEHHbIC NPU3HAKA
BUPYCOB, KJICTOK IPOKapHOT M 3YKapHoT;
OJTHOKJICTOYHBIX " MHOTOKJIETOYHBIX
OpPTaHM3MOB, BHIOB, OHOTECOIICHO30B U
9KOCHCTEM; OCOOEHHOCTH MPOLIECCOB OOMEHa
BEIIECCTB U TPEBPAIICHNS YHEPTUH B KIETKE,
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apryMeHTBl IJIsl J0Ka3aTelbCTBa
CBOMX YTBEP)KACHHH, 3a1aBaTh
napameTpsbl u KpPHUTEPUH
peLIeHus;

- AQHAIM3UPOBATH NOJIyYCHHBIC B
xoze pereHus 3a7a4uu
pe3yIbTaTHl, KPUTHYECKH
OLICHUBATh HX JOCTOBEPHOCTb,
NPOTHO3UPOBATH H3MCHEHHE B
HOBBIX YCIIOBHSX;

pa3pabaTpIBaTh IUIaH pEILCHUS
mpoOJeMBl ¢ Y4eTOM aHaIHu3a
UMEIOIINXCS  MaTepHAIbHBIX |
HeMaTepHaIbHBIX PECYPCOB;

-- yMeTh NEPEHOCUTH 3HAHHS B
MO3HABATEJILHYIO

" MPaKTHYECKYIO
KU3HCACATCIbHOCTH,
- YyMeTb HMHTETPUPOBATH 3HAHUS
u3 Pa3HBIX NPEIMETHBIX
obacrei;

- BBIOBUTaTb HOBBIE HJCH,
npeiarath OpUTHHAIIbHBIC
MOAXOAbI U PELIEHUS

obactu

¢dotocuHTE3A, TUTACTHYECKOTO u
JHEPreTUYECKOr0  OOMEHa, XEMOCHHTE3a,
MHUTO33, MEH03a, OTUIOJJOTBOPCHHUS, Pa3BUTHUS
u Pa3MHOXKCHUS, UH/IUBUYaTEHOTO
pa3BuTHs opraHu3Ma (OHTOTEHe3a), OOpHOBI
3a CYIIECTBOBaHHE, ECTECTBEHHOTO O0TOODA,
BHI000pa30BaHMUA, MIPUCTIOCOOTICHHOCTH
OpPraHM3MOB K cpene OOWTaHWS, BIUSHUSL
KOMIIOHEHTOB 3KOCHCTEM, AaHTPOIOTEHHBIX
HU3MEHEHUU

B DKOCHCTEMaX CBOEH MECTHOCTH,

KpPyroBOpOTa BELIECTB W  IPEBpaIlCHUE
sHepruu B Ouocdepe.

mp6 7. CdopMupoBaHHOCTE  YMEHUS
NPUMEHATh  TIOJIydeHHBIE  3HAHUS U

OOBSICHEHUs] OMOJIOTMYECKUX IIPOLECCOB H
SIBJICHUH, JUIS TPUHATUS — NPAKTHYECKHX
pElIeHN B TIOBCETHEBHOM JKU3HU

C [eJbI0 00ecredeHust 6E30IaCHOCTH CBOETO
3JI0POBBSI M 3/10POBbSl OKPYXAIOUINX JIFOACH,
cOOJIOICHHS 3710POBOTO 00pa3a KM3HU, HOPM
TPaMOTHOTO TIOBEJCHUS B OKpYXKaloIIeH
TIPUPOTHOM cpexe; MIOHNMaHHe
HE0OXOTUMOCTH HCIIOJIb30BaHUS
JNOCTKEHU COBPEMEHHOW OHOJOTHH W
OMOTEXHOJIOTH s paIMoHaILHOTO
HIPUPOAOIOIH30BAHUS.

I1P6 8. ChopMHUPOBAHHOCTh YMECHHUS PEIIATh
OMOJIOrn4ecKue 3aauu, COCTaBJIATh
TCHOTHUIINYECKUE CXEMBI CKPEIINBaHUS

JUISL pa3HBIX THIIOB HACJIEJOBAHUS IPU3HAKOB
y OpraHHW3MOB, COCTaBJIATH CXEMBI IepeHoca
BEIIECTB W DHEPIMU B JKOcHcTeMax (Iernu
TIUTAHWS, TUIIEBBIC CETH).

nP6 9. CdopMHPOBAaHHOCTh  yYMEHUI
KPUTUYECKH  OIIGHMBaTh  HH(OPMAIIHIO
OMOJIOTHYECKOTO COJIepXKaHuS,
BKJIIOYAIOITYIO0 TICEBJIOHAYYHBIE 3HAHUSA W3
Pa3IMYHBIX UCTOYHHUKOB (CpeCTBa MacCOBOMH
uHbopMauu, Hay4YHO-TIOMYJISIpHBIE
MaTepHallbl); MHTEPHPETHPOBATh ITHUECKUE
aCTieKThl COBPEMEHHBIX HCCIIEIOBAaHUHA B
Ouonorny, MeIunuHE, OWOTEXHOJIOTHH;
paccMarpuBaTh TII00AJIBHBIE IKOJOTHYECKHE
Mpo0JIeMBl  COBPEMEHHOCTH, (OPMHUPOBATH
10 OTHOUIGHHUIO K HHUM COOCTBEHHYIO
TTO3UIINIO.
[MP6 10. CdopmMupoBaHHOCTE  yMEHUI
co3/laBaTh COOCTBEHHBIE NHCBMEHHBIE U
YCTHBIE COOOIIeHNS Ha OCHOBE
OmoJIOrNYecKO NH(POPMAINU U3 HECKOIBKHX
HCTOYHHKOB, TpaMOTHO HCIIOJIB30BaTh
TIOHSITHHHBIH anmapaT OMOJIOTHH

OK 02.
Hcnons3oBaTh COBPCMCHHBIC
CpC€ACTBA MIOMCKA, aHaJIn3a u

JIM4HOCTHBIE pe3yIbTaThI
JAOJDKHBI  OTpaXXaTb B 4YacCTH:
HNCHHOCTHU HAYyYHOT'O IO3HAHUA:

ITP6 1. ChopMupoBaHHOCTH 3HAHHUH O MecTe
U POJIA OUOJIOTHH
B cucreme

HAay4YHOTr' O 3HAHUAA,

MHTEpIpeTaH NHHOPMALIH -cpopmupoBaHHOCTH (YHKIMOHAJIBHOW T'PaMOTHOCTH 4eJIOBeKa
1 HHPOPMAIIMOHHBIE MUPOBO33PEHUS, JUISL peILICHUS] )KU3HEHHBIX MPOOJIEM.
TEXHOJIOTUH IS BBITIOJHEHHUS COOTBETCTBYIOIIETO mp6 7. CdopMupoBaHHOCTE  YMEHHUS
3a7a4 MpoQecCHOHANbHON COBPEMEHHOMY YPOBHIO | IPUMEHATh  IIOJyYCHHBIC  3HAHUSA IS
JEATEIBHOCTH pasBUTH HayKH 1 | OOBSICHEHHsT OHONIOTHYECKHX MPOLECCOB U
001mecTBEHHON MPaKTHKY, | SIBICHUH, Ul TIPUHSATHSA  IPAKTUYECKUX

6




OCHOBaHHOTO Ha JHasnore
KyJBTYP, CIIOCOOCTBYIOILIETO
0CO3HAHHIO CBOETO MecTa
B MOJIMKYJIBTYPHOM MHpE.
MeTanpeqMeTHble  PE3YNIBTATHI
JIOJDKHBI OTPaKaTh:

OBnajeHHe  yHUBEPCAIbHBIMH
y4eOHBIMH ~ TO3HABaTeJILHBIMU
IEUCTBUSIMU:

B) paboTa ¢ mH(popMaIHe:

- BJAJICTh HaBBIKAMU IOJTyYCHUS
nHPOpPMALTTH

U3 HWCTOYHHMKOB pa3HBIX THIIOB,
CaMOCTOSATENILHO ~ OCYILIECTBIISITH
MOUCK, aHaJIU3, CHCTEMaTHU3aIHIO
W HMHTEpIpeTanuo UH(opManuu

pa3nMuHbIX BHAOB U (opMm
IIpEICTaBICHMS,

- OUECHHBaThb JIOCTOBEPHOCTD,
JETUTUMHOCTb nHpopManuy,

€C COOTBCTCTBHUC IIPABOBBIM H
MOPAJIIBHO-9TUYCCKUM HOPpMaM

pelieHnii B OBCEIHEBHOM JKU3HU

C IeNbI0 oOecreyeHus1 0€30MacHOCTH CBOETO
3I0POBbS M 3JI0POBbSI OKPYKAIOIIUX JIIOJICH,
COOJTIOJICHHS 3JTOPOBOTO 00pa3a KU3HU, HOPM

TPaMOTHOTO TOBEACHHUS B OKpYXarouieu
MIPUPOJAHOM cpene; IIOHMMaHKE
HEOOXOIUMOCTH HCIIOJIb30BaHUS
JMOCTIKEHUH  COBPEMEHHON OHOJIOTHH W
OMOTEXHOJIOT U TS paroHaIbHOTO
TIPUPOIOTIONH30BaHKS.

IMP6  10. CdopMHPOBAHHOCTH  yMCHHMH
co3JaBaTh COOCTBEHHBIE IIMCbMEHHBIE M
YCTHBIE cooO0MIeHUs Ha OCHOBE
OHMOJIOTUYECKOM HH(POPMAIIUN 13 HECKOIBKHUX
HCTOYHUKOB, rPaMOTHO HCIOJIB30BaTh

TIOHSTUHHBIH anmnapaT OHoJIorun

OK 04.

O¢pdexTuBHO
B3aUMOJIEHICTBOBATH

1 paboTaTh B KOJUIEKTUBE U
KOMaHj1e

JligHOCTHEBIE pe3yIBTATHI
JOJDKHBI ~ OTpaKaTh B  YacTH:
LIEHHOCTH HAy4HOTO IIO3HAHUS:
OCO3HAHUE LIEHHOCTH HAay4HOHU
JIESITeTIbHOCTH, TOTOBHOCTh
OCYIIECTBIIATH  IPOEKTHYIO |
HCCIIE0BATEIBCKYIO
JIeSITeNIbHOCTh MHIUBHUIYAIbHO U
B TpYIIIIE.
MerTamnpenMeTHEIE
JIOJDKHBI OTPaKaTh:
Onagenne YHHUBEPCaTbHBIMHI
KOMMYHHUKATHBHBIMA
IEUCTBUSIMU:

0) coBMecTHasl IeATEIbHOCTb:

- TOHHUMAaTh ¥ HCIOJIB30BaTh
IPEeUMYLIECTBA KOMaHJHOU

Y UHAUBUYyAIbHON paboTHI;

- NPUHUMATh LEJIM COBMECTHOH
JIESTeTbHOCTH, OPTaHU30BBIBATh
1 KOOPJMHUPOBATH JEHCTBUS

M0 e¢ JOCTIKCHHUIO: COCTaBIATH

Ppe3yIbTaThl

IUIaH  JIeUCTBUH, paclpenessTh
pomM ¢ y4eTOM  MHEHHUH
YYaCTHUKOB 00Cyx)1aTh

pPEe3YNBTAThI COBMECTHON PabOTHI

IIP6 5. IlpuoOpeTeHHe OMbITa MPUMEHEHHS
OCHOBHBIX METOJIOB HAYYHOTO IIO3HAHUS,
UCIIOJIb3YEMbIX B OHMOJIOTHH: HAONIOJICHUS U
ONMHUCAHMS JKUBBIX CHCTEM, IPOIIECCOB U

ABJICHUH; OpraHu3allid U  IPOBEACHUIL
OUOIOrHYeCKOro SKCIEpUMEHTA,
BBIJIBHDKCHUS THIIOTE3, BBISIBJICHUS
3aBUCUMOCTH MEXTY HCCIIeTyeMbIMU
BEIMYMHAMHU, OOBSCHEHHMS  IOJYYEHHBIX
pe3yibTaToB

u (dopMyIIMpoBaHUs BBIBOJIOB c

HCIOJb30BAHUCM HAYyYHBIX HOHﬂTHﬁ, TeOpI/Iﬁ
1 3aKOHOB

OK 07.

CopeficTBOBaTh COXpPaHEHHUIO
OKpY>Karolieil cpeipl,
pecypcocOepexeHuto,
MIPUMEHSTH 3HaHUS 00
N3MEHCHUU KJIMMaTa, IPUHINIIBI
0epexIIMBOTO MIPOU3BO/ICTBA,
3(h(heKTUBHO IeHCTBOBATH B
Ype3BbIYANHBIX CHUTYALMAX.

JInuHoCTHBIE pe3ynbTaThl
JOJIPKHBI OTpaxxaTb B qacTu:
9KOJIOTHYECKOT0 BOCTIMTAHHS: -
c(hopMHPOBAaHHOCTH
9KOJIOTMYECKOHN KYJIBTY DB,
IIOHUMAHUEC BIIUSHUS COLIMAJIBHO-
SKOHOMHUUYECKUX MPOLIECCOB Ha
COCTOSIHUE NIPUPOTHOMN

U COIMAJBbHOM Cpebl, OCO3HAHHE
rJ100aIbHOTO xXapakTepa
9KOJIOTMYECKHX MpobIIem;

- [UIAHUPOBAHKE u
OCYIIIECTBJIICHHE  JIE€UCTBUH B
OKpY’Kalollel cpese Ha OCHOBE

ITP6 5. IlpuobOpeTeHue OmbITa MPUMEHEHUS
OCHOBHBIX METOJIOB HAy4HOTO TIIO3HaHUS,
HCIOJIb3YEMBIX B OMOJIOTHH: HAOIIOACHUS

W OIMCAHUS JKUBBIX CHCTEM, IMPOIECCOB H

ABJICHWH; OpraHW3alid ®  POBEACHUS
OHMOIIOTHYECKOTO HKCIEPUMEHTA,
BBIIBUKEHUS TUIIOTE3, BBISIBJICHUS
3aBHUCUMOCTH MEXTY UCCIIEAyEMBIMU
BEIMYMHAMH, OOBSICHEHHS  IOJYyYEHHBIX
pe3ynbTaToB

u (dopMyIMpoBaHHs BBIBOJIOB c

HCIOJIb30BAHUCM HAayYHBIX HOHﬂTHﬁ, TeOpI/Iﬁ
1 3aKOHOB.

IMIP6 6. CdopMUPOBAHHOCTh  YMEHHS
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3HaHUA  ILeJed  yCTOWYUBOTO
Pa3BUTHA YEJIOBEUECTBA;

- aKTUBHOE HENPUATHE JEHCTBUM,
MPUHOCSIINX BpPeJ OKpYKaroei
cpene;

- yMeHHE  IIPOTHO3UPOBATh
HeOJIaronpusaTHEIE
9KOJIOTUYECKHE TIOCIIEACTBUSA
NpEeANPUHUMAEMBIX  JIEHCTBUH,
MPEOTBPAIIATH HX;

- pacmmpeHue OTIBITa
JEATEIBHOCTH  3KOJIOTHYECKOM
HaNpaBIEHHOCTH.
MertanpeaMeTHele  pe3yJIbTATH
JIOJDKHBI OTpaXkaTh:

OBnaneHue YHHUBEPCAIbHBIMU
KOMMYHUKATHUBHBIMU
JIEHCTBUSAMU:

0) coBMeCTHasI IeATEIIPHOCTD:

- IOHMMAarhb M UCIOJIB30BATh
MPEUMYIIECTBA KOMAaHIHOH
Y UHUBUYaTbHON paboThl;

- OPUHMAMATH [EIU COBMECTHOM
JIESITeIbHOCTH, OPTaHU30BBIBATH
U KOOPIUHHPOBATH JICHCTBHS
[0 €€ JOCTHYKEHHIO: COCTaBJIAThH

BBIJICIISATh CYILICCTBECHHBIC MPU3HAKA
BHUPYCOB, KJIETOK MPOKAPUOT U 3IYKAPHOT;
OJTHOKJICTOYHBIX u MHOTOKJICTOYHBIX
OpPraHU3MOB, BHJIOB, OHOTCOIICHO30B U
9KOCHCTEM; OCOOCHHOCTH MPOLIECCOB 0OMEHA
BEIICCTB U TPEBPAIICHUSA YHEPTUU B KIICTKE,
(dhoTocuHTE3A, MJIACTHIECKOTO u
SHEPreTUIecKOro OOMEeHa, XEMOCHHTE3a,
MHTO3a, Mei03a, OTUIOJOTBOPCHUS, Pa3BUTHUSL
u pa3MHOXKEHHS, WH/IWBUAYAIEHOTO
pa3BHTHS OpraHu3Ma (OHTOTeHe3a), OOPHOBI
3a CyIIECTBOBaHME, €CTECTBEHHOTO OTOOpA,
BHI000pa30BaHus, MPUCTIOCOOICHHOCTH
OpPraHU3MOB K cpejie OOWTaHWs, BIUSHUSI
KOMIIOHCHTOB 3KOCHCTEM, AaHTPONOTCHHBIX
U3MEHEHU!

B 9KOCHCTEMaxX CBOEH MECTHOCTH,
KpyroBOpOTa BEIIECTB M TpeBpalleHue
SHEPTUH B Onocdepe.

IMP6 7. CdopMUPOBAHHOCTh  YMCHHS
MPUMEHATh  TMOJYYCHHBIC  3HAHWUSA  JUIA
0OBsICHEHUS] OHOJOTMYECKUX IIPOLIECCOB U
SIBIICHUH, U1 TOPUHATHA — TPAKTHYCCKIX
peleHui B MMOBCEIHEBHOU JKU3HU
C LIeJIbI0 o0ecreyeHust 6e30IacHOCTH CBOETO
3I0POBbS M 3JIOPOBbSI OKPYKAIOIIUX JIFOJICH,

IUIaH JCHCTBHI, pacHpeAessaTh | COOMIOACHUS 3I0POBOr0 00pa3a )KU3HU, HOPM
poJd ¢  Y4Y4eTOM  MHEHUH | TPAMOTHOTO IOBEICHMS B OKpYyXKarolleH
YYaCTHUKOB obcyxnate | MPUPOJHOM cpene; TIOHUMaHUE
Pe3yIbTaThI COBMECTHOM paboTHl | HEOOXOAMMOCTH HUCIIOJb30BaHUS
JNOCTIDKECHUH COBPEMEHHOH OWOIIOTHH U
OHOTEXHOJIOT Ui JUISE palMOHAIBHOTO
TIPUPOIONI0JIB30BAHUS
K 1.3. — YyMETb  WCIIONB30BaTh  OMOJOTHUYCCKUEC
OcyllecTBIATh  MEAaroruyeckoe ACIICKTBI AJIsL OCYLIECTBIICHUSA
Ha6J'IIOZ[GHI/IC 3a COCTOSITHUEM eaaroru4yeCKoro Ha6J'I}O,I[eHI/I$I 3a
30pOBbs ,Z[CTCﬁ panHero u COCTOAHUEM 310POBbA neTen paHHETO U
JOIIKOJIBHOTO BO3pacTa, JOIIKOJIBHOTO BO3pacTa, CBOCBPEMECHHO
CBOEBPEMEHHO  WH(OPMUPOBATH UH(POPMHUPOBATH MEIMIIMHCKOTO PabOTHHKA
MEIUIIMHCKOTO pa6OTHI/IKa 00 00 U3MEHEHUIX B UX CaMOYyBCTBHH,

N3MECHCHUAX B UX CAMOYYyBCTBUHU

— yMeThb NPUMEHATh NOJy4YEeHHBIC 3HAHHS B
obyactn OWONOTMH, a TakXKe HaXOIUTh,
aHAIN3UPOBAThH " UCTIONIb30BATh
OGMO3KOJIOTHIECKYTO nHdopmanuio n3

pa3NMUYHBIX HMCTOYHUKOB JUI  PELICHUSA
3a7a4 MPOPECCUOHANBHON JEATeIbHOCTH
NIPUMEHUTEIIBHO K pa3In4HbBIM
KOHTEKCTaM;

- YMCTH BBIABJIATH OHMOXHUMHUYECKHE aCIIEKTHI
PpalrOHAJIBbHOIO MUTAHUA ,HeTeﬁ PAHHETO U
JOIIKOJIbHOTO BO3pacTa.

MK 3.5.

OcyuiecTBisTh OpraHHU3aIfio
npoiiecca 00yUeH s 10 OCHOBHBIM
0011e00pa30BaTEIILHBIM
IIporpaMMam JIOIIKOJIBHOTO
o0pa3oBaHUSI B COOTBETCTBHH C
CaHUTAapHBIMHU HOpMaMHu u
MpaBUIaMHA

- YMETh BBISBISATH BO3/CHCTBHE
AHTPOIIOTCHHBIX (PAKTOPOB Ha COCTOSHUE
3JI0POBBS IETEH PAHHETO U IOMIKOJIBHOTO
BO3pAacTa Ul COXPaHSHHUS UX 3/10POBbS, B
COOTBETCTBUU C CAHUTAPHBIMU HOPMaMU U
IIpaBUIIAMHU;

— YMCTb NPUMEHATH 3HAHUA, ITOJTYYCHHBIC B
obOmacti OWONOTHM TPH  OPTaHHU3ALUHN
nporecca o0y4eHHS 1o
001eo0pa3oBaTebHBIM  TIPOrpaMMaM B
COOTBETCTBHH C CAHUTApHBIMH HOPMaMH H




npaBujiaMu;

— YMeTh YUYUTBIBATH 9KOJOTMYCCKHUC
(baKTOpI)I IMOJIOKUTCIIBHO U OTPULATEIIBHO
BIIMAOIIUC Ha OpraHu3M JeTen

JIOIIKOJILHOTO BO3pacTa MpH OpraHu3aluu
mpouecca OOy4YeHHSI W HOPM TIPaMOTHOTO
MIOBEJICHUS] B COOTBETCTBHU C CaHUTapHBIMU
NpaBHJIAMH.




2. CTPYKTYPA U COJAEP)KAHUE YYEBHOM JUCHUILINHBI

2.1. O0beM y4eOHOM NTMCHUILIMHBI U BUbI Y4eOHO# padoThl

Buj yueOHoit padoThl

Oobvem uacos

MakcumanbHas yyeOHass Harpys3ka (Bcero) 66
O06s13aTejIbHAs ayIUTOPHAs y4eOHAasi HATPY3Ka (Bcero) 66
OcHOBHOe€ coJepKaHue
B TOM YHCJIE:
TEOPETUIECKOE O0yUCHUE 33
[IPAKTUYECKUE 3aHITHS 18
71a00paTOPHbIE 3aHATHS
IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COAECPKAHUE 14
B TOM YHCJIE:
TEOPETHYECKOE 00yUCHHE 5
MPAKTUYCCKHUE 3aHSATHSI 9
71a00paTOPHBIE 3aHATHS
IIpome:xkyTouyHasi arrecranus (AuddepeHuMpoBaHHBIN 3a4eT) 1

CamocTosiTeibHasi padoTa 00y4aonerocs

KoncyabTanmum
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2.2. KajleH1apHO-TeMAaTHYECKHUIi IJIaH U coJep:kaHue YueOHoii nucuuniauabl BUOJIOT' NS

HaumeHoBaHHe pa3ienoB Conep:xxaHue y4eOHOTo MaTepHuaja (OCHOBHOE M MPO()eCcCHOHAIbHO-OPHEHTHPOBAHHOE COJlep:KaHNe), O0bem | ®@opmupy | YueOHas
TeM JagopaTopHble paGoThl U MPAKTHYECKHE 3AHATHS, IPUKJIATHONH MOIYab (IPU HATUYMH) 4acos eMble Heaes
KOMIIeTeH
HHH
1 2 3 4 5
Pa3gen 1. Buonorust kak Hayka. JKuBble cMCTeMBbI M MX OPraHU3alUH
Tema 1.1. Copep:xaHue yueOHOT0 MaTepHaJia: 1 OK 02 1
Buonorus B cUcTeMe Hayk. | buoiorus — Hayka o 3kuBoil mpupoge. CBssu OuHOnOrnu ¢ OOLICCTBECHHBIMH, TEXHHYECCKAMH M APYTHMH
O61as XapaKTepHCTHKA €CTECTBEHHBIMU HayKamH, Quiocopuel, penurueil, OSTHUKOH, JcTeTnkod u mpaBoM. Poip Ouonoruu B
- (OpMHPOBaHUM COBPEMEHHON HAay4YHOU KapTHHBI MUpa. CrcTeMa OMOIOTHYeCcKHX HayK.
Meroapl TO3HAHUSI XMBOM  NpUpPOIbl (HAOIIOJEHUE, DKCIIEPUMEHT, ONMCAHUE, W3MepeHue, Kiaccudukarms,
MO/JICTIMPOBAHKE, CTATUCTUYECKAass 00paboTKa JaHHBIX).
Kuble cuctembl (OMOCUCTEMBI) Kak MpeAMeT n3ydeHus: Ouonoruu. OTian4Ke KUBBIX CUCTEM OT HEOPraHHYECKOi
npuposl. CBoMCcTBa OMOCHCTEM U MX pa3HOOOpasHe.
YpOBHH OpraHU3alul OMOCHCTEM: MOJIEKYJIIPHO-TEHETHIECKHUH, KICTOUHBIH, OPraHU3MEHHBIN, O ISIIIHOHHO-
BHIOBOI1, 3KOCUCTEMHBIN (OMOTCOIICHOTHIECKHIA), OMOC(hEpHBIN
Paspnen 2. XumMu4yeckuii cOCTaB H CTPOeHHE KJIETKHU
Tema 2.1. Copep:xaHue y4eOHOT0 MaTepHaJia: 1 OK 01 1
XUMUYECKU COCTAB KICTKH. | ~XUMUYECKHI COCTaB KIETKH. XMMHUCCKHE 3JIEMEHTBI: MAKPOJIEMEHThI, MUKPO3JIeMEHThI. Bosa n MuHepabHbIe OK 02
Bo/a H MUHEpaIbHbIE BemecTBa. OyHKIMU BOABI M MUHEPAIBbHBIX BEIIECTB B KJIeTKe. [loanepskaHne 0OCMOTHYECKOTo Oalanca OK 04
BEIEeCcTBa IIpakTH4eckoe 3aHATHE: «bHONOrHMYEcKast poiIb MHHEPAIBHBIX BEIIECTB B 00ECIICUCHIH )KU3HEEATEIILHOCTH 1
OpraHU3MOB, IPOSIBIICHHS AUCOaNaHca MUHEPAJIbHBIX 3JIEMEHTOBY
Tema 2.2. Copep:xanue yyedHoro marepuaja: benku. CoctaB u cTpoeHHe 0eITKOB. AMUHOKHCIOTEI — MOHOMEPH! OEIKOB. 2 OK 01 2
BHOIOrMYEeCKH BaXKHbIE He3zameHuMble 1 3aMEHMMbIE aMUHOKHUCIIOTHI. AMUHOKUCIIOTHBIM COCTaB. YPOBHU CTPYKTYPBI O€TIKOBON MOJIEKYJIBI OK 02
XUMHUYECKHE COEUHEHHNS (mepBUYHast, BTOpUYHAsL, TPETUYHAsI U YETBEPTHUUHAsI CTPYKTYpa). XMMUYECKHe CBOiicTBa OenkoB. brosornueckne OK 04
¢ynkun OenkoB. depmeHTH — Ounojormueckue KaranmzaTopbl. CTpoeHne (epMeHTa: AKTHBHBIA IIEHTP,
cyocrpatHas  crnenm¢uuHocTh. Kodepmentsl. Burtamunabl. Omnnums  (QepMEHTOB OT  HEOPraHHMYECKHX
KaTaJM3aTOPOB.
VYrneBompl: MoOHOcaxapuabl (TJIIOKO3a, pubO3a H JIE30KCUpH003a), nucaxapuabl (caxaposa, IaKkToza) U
noJiMcaxapuibl (Kpaxmai, IIIMKOTeH, 11eJUTi03a). buonornueckue GpyHKIMU yriieBOJOB. JIMIHUIBL: TPUTITHLEPHIBI,
dochomunuasl, crepouapl. [ uapoduinbHO-THApodOOHbIE cBoWCTBAa. buonornueckne (QyHKUMH  JIUIKJIOB.
CpaBHeHHE YIIeBOJOB, OCTKOB M JUIHAOB Kak HMCTOYHWUKOB »Hepruu. Hyxmemnoswie kucnotel: JJHK m PHK.
Hyxureotnapr — MoHOMEpH! HyKIenHOBBIX KucnoT. Ctpoenne u ¢pynkunu JJHK. Ctpoenne n pynkiun PHK. AT®:
CTpoeHne U QyHKIUU
IpakTnyeckoe 3anaTHe: «OmpeneneHNe HATMYHUA KpaxMalia B IPOAYKTaX MUTAHUSI 1
Tema 2.3. Copep:xanue yyedHOro MmaTepuana: Lluronorus — Hayka o kjeTke. KierogHast Teopust — mpuMmep B3anMoJIeHCTBUSA 2 OK 01 3
CTpyKTYpHO- naew u GpakToB B HAYYHOM TO3HAHUH. MeTOIbI U3yUSHHS KIETKH. OK 02
(yHKIIMOHATBHAS Krnerka kak menmoctHas xwuBasi cucreMa. OOmue MpU3HAKKM KIETOK: 3aMKHYTash Hapy>KHas MeMOpaHa, MOJIEKYJIbI OK 04

OpraHu3anus KJI€TOK

JIHK kax reHeTH4ecKHii anmapar, CHCTeMa CHHTe3a OeJKa.
Turel KJIE€TOK: dyKapuoTH4YecKas M IpokapuoTHdeckas. OCOOEHHOCTH CTPOCHUSI NPOKAapPUOTHYECKOW KIIETKH.
Kneroynas crenka Oakrepuii. CTpoeHHe SyKapHOTHUeCKOH KieTKH. OCHOBHBIC OTIIMYHSI PAaCTHTEJILHOM, )KUBOTHOM




u rpuOHON KieTku. [IOBEpXHOCTHBIE CTPYKTYPbI KJIETOK— KIETOYHAs CTEHKa, TJIMKOKAJIMKC, HX (YHKIHH.
[Tnazmatudeckas MmeMOpaHa, ee CBOMCTBA U (DYHKITHH.

[urommasma u ee opranouasl. OgHO MeMOpaHHBbIe opraHouasl kieTkw: OIIC, anmapar ['onbIKH, JTHU30COMEI.
[TosyaBTOHOMHBIE OPTraHOWIBI KIETKH: MHTOXOHIPHUH, IUIACTUABL [IpOMCXOXKAEHHE MHUTOXOHAPUN W ILIACTHI.
Bunsl mnactun. HememOpaHHBIE OpPraHOWABI KJICTKH: PUOOCOMBI, KJICTOYHBIH IIEHTp, IICHTPUOIHU, PECHUYKH,
KryTukd. OyHKIMHU OPTaHOUIOB KICTKH. BKIIroueHus.

Snpo — perynsatopHsii eHTp KieTku. CTpoeHHE sapa: saepHasi 000JI04Ka, KapHuoIia3Ma, XPOMATHH, SAPBIIIKO.

XpOMOCOMLI. TpchnopT BCHICCTB B KJICTKC

[pakTuyeckoe 3anaTue: «lIpoHNIIAEMOCTs MEMOpPAHBI (TIA3MOJIH3, JETHIA3MOIIH3)»

Paznen 3. JKusHeaeiTeIbHOCTD KJIETKH

Tema 3.1.
OOMeEH BellEeCTB
U MPEBpaIIeHUE YHEPTHU
B KIIETKE

Copep:xanue y4eOHOr0 MaTepHaJia:

OOMeH BelecTB, WM MeTadOoiIM3M. ACCHUMHIIIIMS (IUIACTUYECKHH OOMEH) M AMCCHUMWISIMS (SHEPreTHYeCKUH
0o0MEH) — JABE CTOPOHBI E€AMHOTO Ipomecca Merabonn3Ma. Poib 3aKOHOB COXpaHEHHS BEIIECTBA M 3HEPTHU B
NoHNMaHUK Metabonm3Ma. Tumbel oOMeHa BemecTB: aBTOTpOo(HBINH 1 reTepoTpodHbIi. Pons dhepmenToB B oOMeHe
BEIIECTB M MpEBpaIleHUN 3Hepruu B Kierke. PoTtocuHTe3. CBeroBas u TeMHOBas (as3pl (orocuHTe3a. Peakunm
¢dorocurTe3a. DPdekTuBHOCTh (PoToCcHHTE3a. 3HaUeHHE (OTOCHMHTE3a U KHU3HM Ha 3emie. BiusHne ycnosmit
cpenbl Ha (hoTocHHTE3 M CHOCOOBI TOBBIMICHUS €r0 NMPOAYKTHBHOCTH Yy KyJIbTYPHBIX DPAacTEHHH. XEMOCHHTE3.
XeMocCHHTe3HupyoIe OakTepun. 3HaUCHNE XEMOCHHTE3a IS KU3HN Ha 3eMIle.

OHepreTH4ecKkuii 0OMeH B KieTKe. Paciienienue BelecTs, BEIICICHHE H aKKyMYyJIUPOBaHIE SHEPTHH B KIIETKE.
Otarsl 3HEpreTuyeckoro oomMena. I'mukonus. bpoxenue u ero Buapl. KuciopogHoe okucieHue, Wi KIETOYHOES

apixanne. OkucnurensHoe GochoprunrpoBanne. IPHEKTHBHOCTh YIHEPIETHIECKOTO 0OMEHa

Tema 3.2.
Bbuocuures Oenka

Coaep:xanue yueOHOro MaTepuaJa:

Peakuuu matpuuHoro cunresa. I enernyeckas nnpopmanus u JJHK. Peanuzanus renernueckoit nadopmanuu B
kieTke. 'eHeTHdIeckuii Ko U ero cBoWcTBa. TpaHckpunims — MatpuuHslil cuate3 PHK. Tpaucnsamms — OuocunTtes
6enka. Dransl TpaHcsin. KoqupoBaHue aMHMHOKHUCIOT. Posib pubocoM B OrocuHTe3e Oenka

HpaKTH‘leCKOC 3anaTHe. «Pemenue 3agad Ha OIMPCACIICHNUE TTOCIEA0BATCIIbHOCTU HYKJIICOTUIO0B»

OK 01
OK 02
OK 04

Tema 3.3.
Bupycsl

Copnep:xxaHue y4eOHOT0 MaTepHaJa:

Hexnerounsie hopmbl sKu3HN — BUPYCHI. VicTopust oTkpbiThs BupycoB (/1. U. ViBanoBckuit). OcoGEHHOCTH CTPOSHHUS
1 KU3HEHHOTO IMKJIa BUpYcoB. bakreprodaru. bonesnu pacrenuil, )kKUBOTHBIX M Y€JIOBEKa, BHI3bIBAEMbIC
Bupycamu. Bupyc nmmyHozaepuunta yenoseka (BY) — Bozoyaurens CIIN/Ja. [Tpodunakrika pacnpocTpaneHus
BHUPYCHBIX 3a00JI€BaHUI

Pa3gen 4. PasMHoOMXkeHHe M HHANBHAYAJILHOE PA3BUTHE OPTaHU3MOB

Tema 4.1.
JKu3HeHHbBIN ITUKIT KJIIETKA

Coaep:xanue yueOHOro MaTepuasa

KreTouHslii UK, WK )KM3HEHHBIN UK KieTku. MaTepdaza u muto3. [Ipomecchl, mpoTekaroniue B HHTEpdase.
Permukarnus — peakius marpudaroro cuare3a JJHK. Ctpoenne xpomocom. XpoMOCOMHBIN HA00Op — KAPUOTHII.
JIMTIIONAHBIHA U TaIUTIONIHBINH XpOMOCOMHBIE HA0OpBI. XpoMaTH IbL. LluToOrHYecKine OCHOBB Pa3MHOXKEHHS U
WHAWBHIYAIbHOTO PAa3BUTHS OPTaHU3MOB. Jlenenue kieTku — Muto3. Ctaguu MuTo3a. [Iporeccsl, mpoucxoasamue
Ha pa3HBIX CTaANAX MUTO3a. bronornuecknii cmpicn muTo3a. [IporpaMmmupyemast THOEIb KIETKH - alloITo3

HpaKanecxoe 3aHATHE: PCIICHUE 3a/1a4 Ha TeHEeTHYCCKUI KO

OK 01
OK 02
OK 04
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Tema 4.2.
DOpMBI pa3MHOKEHUS
OpPraHu3MOB

Conep:kaHue y4eGHOTro MaTepuaJa:

dopMBI pa3MHOXKECHHS OPTaHU3MOB: OecIioyioe M MoJioBoe. Buabl Oecrmonoro pa3MHOKEHHUS: JEJICHHE HaJBOE H
MMOYKOBAaHWE OJHO W MHOTOKJIECTOYHBIX, CHOpPOOOpa3oBaHME, BereTaTUBHOE pa3sMHOXKEHHE. VICKyccTBeHHOE
KJIIOHHPOBaHHUE OPTaHU3MOB, €T0 3HAUCHUE /TSI CEJICKIIHH.

[TomoBoe pa3mMHOXEHHE, ero OTINYHs oT O6ecrosnoro. Meiio3. Craanu metiosa. [Iporeccrr, mpoucxomsme Ha

cragusax merosa. [loBegenue xpomocoM B Meiioze. Kpoccunrosep. buonorndeckuil cMbICH U 3HaYeHHE MeH03a.
I'amerorenes — nporecc 00pa3oBaHMs MOJOBBIX KIETOK y XKHUBOTHBIX. I10JI0BBIE JKe€Ie3bl: CEMEHHUKH W SIMIHUKH.
OO0pa3oBaHue 1 pa3BUTHE MOJOBBIX KJIETOK — raMeT (CliepMaTo30u 1, SHIEKIIeTKa) — CIEpMaTOreHe3 U OOTeHE3.
Oco0eHHOCTH CTPOEHUA SHIEKIETOK U criepMaTo3ounoB. OmionorBopenue. IlapreHoreHes

Tema 4.3.
WNuauBHayansHOE pa3BUTHE
opraHmusma

Coaep:xanue yueOHOro MaTepuaJa:

WNupuBuayansHOE pa3BUTHE (OHTOTCHE3). DMOPUOHATIBHOE pa3BUTHE (IMOpPHOTeHE3). DTaIlbl SMOPHOHATILHOTO
Pa3BUTHS y TO3BOHOYHBIX KUBOTHBIX: JPOOJICHNE, racTpysiuus, opranoreHes. [loctamOpruoHanmsHOE pa3BUTHE.
Turmbl mocTAIMOPHOHAFHOTO PAa3BUTHS: IPSAMOE, HENpsMoe (JIMYMHOYHOE). BimstHre cpenbl Ha pa3BUTHE
OpTraHNU3MOB; (PaKTOPHI, CIIOCOOHEIE BEI3BIBATH BPOXKICHHBIC YPOICTBA. PocT u pa3Butue pacteHuii. OHTOTCeHE3
IBETKOBOTO PACTEHUS: TBOMHOE OTUIOJOTBOPEHHE, CTPOSCHIE CEMECHH, CTAANN PA3BUTHU

IMpakTnyeckoe 3anaTHE: «HPEKIIMOHHBIC 3a00JICBaHUS U SMIUICMHUH B UCTOPUH YeIIOBeUeCTBA. BakiuHaIms Kak
npo¢uIakTuKa HHHEKINOHHBIX 3a00JICBaHHUI

OK 01
OK 02
OK 04

Paspen 5. HaciieACTBEHHOCTb M H3MEHYHBOCTH OPraHU3MOB

Tema 5.1.
3aKOHOMEPHOCTH
HacJIe JOBaHHS

Coaep:xanue yueOHOro MaTepuaJa:

[Ipenmer u 3agauu reHeTHKU. Ponb mUTONOrMH ¥ 3MOPUOJIOTUU B CTAHOBJICHUHU T€HETUKH. BKIaa poccuilckux u
3apyOCIKHBIX YYCHBIX B pa3BUTHEC TCHETUKA. METOIbl TCHETUKH (THOPHIOJOTHMYCCKUM, ITUTOTCHETHUYCCKHIA,
MOJIEKYJISIpHO-TeHeTH4eckuii). OCHOBHBIE TE€HETHYECKHE TMOHATHA. | eHeTHdyeckas CHMBOJIHMKA, WCIOJb3yeMmas B
CX€Max CKpEUIMBaHUM.

3aKOHOMEPHOCTH HaclieZ0BaHUS MTPU3HAKOB, ycTaHOBIEeHHBIE ['. Menaenem. MoHOrHOpUIHOE CKpelnBaHue. 3aKoH

eanHoo0pa3ust THOPHUIOB MepBOro nokojeHus. [IpaBuino 1oMUHUPOBaHUS. 3aKOH pacUIeTIEHUs TPU3HAKOB.
I'nmoTe3a urctoThl TameT. [lomHOE M HEMOMHOE JOMUHUpPOBaHKE. JJUrHOpuaHOe CKpenuBanne. 3aKOH
HE3aBHUCHIMOTO HACJICJIOBAHUS MPU3HAKOB. [{[HTOreHeTHIeCKHe OCHOBEI TUTHOPUIHOTO CKPEIIIHBAHMS.
AHanuzupyrolee cKkpelnBanye. Mcnonb3oBaHue aHaIU3UPYIOLEr0 CKPEIMBaHUS )il ONPEEIICHUS] TEHOTUIIA
ocobu

HpaKaneCKoe 3anaTHe: Pemenue 3aa4 Ha OpeACJICHUC BEPOATHOCTU BOSHMKHOBCHU HACIICICTBECHHBIX
IIPU3HAKOB IPpHU MOHO, H-, l'IOJ'II/IFI/I6pI/I}1HOM 1 aHAJIM3UPYIOMIEM CKPEUIMBAHUH, COCTABJICHUE TCHOTUITNYECCKUX
CXEM CKpEHIMBaHUA

OK 01
OK 02
OK 04

Tema 5.2.
CremieHHoe HaCIeI0BaHue
MIPU3HAKOB

Conep:xanue yuyeOHOro martepuana:  ClemieHHOE HacleqoBaHue mpu3HakoB. Pabora T. Moprana o
CICTUICHHOMY HACJIe/IOBaHUIO TeHOB. HapyllieHne CLeMIeHUs] TeHOB B pe3yJibTaTe KPOCCHHIoBepa. XpOMOCOMHas
TEOPHS HACIIEACTBEHHOCTH. | €eHETHUCCKUE KapPThI.

I'eHerunka mona. XpoMOCOMHOE OIpe/ieIeHUe MoJ1a. AyTOCOMBI U MOJIOBbIE XPOMOCOMBI. ['OMOTaMeTHbIE 1

TE€TCPOTaMETHBIC OPTaHU3MBI. Hacneﬂmaam/le IIPU3HAKOB, CIEIUICHHBIX C IIOJIOM

HpaKTH‘leCKOC 3aHsTHe: Pemenue 3a1a4 Ha OoNpE€AaACJICHUC BEPOATHOCTU BOSHUKHOBCHUA HACICICTBECHHBIX
IIPU3HAKOB NP CICIUVICHHOM HACJI€CAOBAHNU, COCTABJICHUC I'CHOTUIIMYCCKUX CXEM CKPECIIUBAHUA

OK 01
OK 02
OK 04
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Tema 5.3.
3aKOHOMEPHOCTHU
MU3MEHYHUBOCTH

Conep:xaHue y4eGHOT0 MaTepHaJa:

W3menunBoCTh. Bubl M3MEHUMBOCTH: HEHACNIEACTBEHHAs M HacleICTBEHHas. Poib cpenbl B HEHACIEICTBEHHOM
M3MEHYMBOCTH. XapaKTepUCTHKa MOTU(PHUKAIIMOHHON HM3MEHYMBOCTH. BapHanMOHHBIA psI W BapUaIlOHHAS
kpuBas. Hopma peakium npusHaka. KoandecTBeHHbIC M KaUeCTBEHHBIE PU3HAKN U MX HOpMa peakiun. CBoHcTBa
MOIU(UKAITMOHHON H3MEHINBOCTH.

HacrenctBenHas, wim reHOTUIHYECKast ©3MEHINBOCTh. KOMOMHATHBHASI N3MEHYUBOCTH. Meio03 1 1oJI0BOit
TIpoIiecC — OCHOBA KOMOWHATHBHOW W3MEHUYNBOCTH. MyTaliMoHHast I3MEHYNBOCTh. Kitaccudukanus MyTarmi:
TeHHbIE, XPOMOCOMHBIE, TCHOMHBIC. YacToTa M MPUYMHBI MyTaluid. MyTareHHbIe (paKTOPBI. 3aKOH TOMOJIOTHYECKUX
pAI0B B HacneAcTBeHHOM usmeHunBoctd H. M. BaBuiosa

HpaKTuqecxoe 3aHsiTHe. PeleHue 3amad Ha OIPCACICHNUEC BEPOATHOCTH BOSHUKHOBCHUA HACICACTBECHHBIX
MPU3HAKOB IPH Ppa3JIMYHBIX THUIIAX B3aMMOJACHUCTBUS T'€HOB, COCTABJICHUE TCHOTUIIUNYCCKUX CXEM CKPCHINBAHUA

Tema 5.4.
T'enernka JemoBeka

Coaep:xanue yueOHOro MaTepuaJa:

I'eneruka yenoBeka. Kapuorun uenoeka. OCHOBHBIE METO/IbI TEHETUKU YEJIOBEKA: T€HEATOTUUECKHUIA,
OJTU3HEIIOBBIN, INTOTCHETUICCKUH, OMOXUMUIECKUH, MOJIEKYIIpHO-TeHeTHIeckuid. COBpPEMEHHOE OIIpeIelICHIE
TEHOTHUIIA: IOJTHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIHPOBAHKE, B TOM 4Hciie ¢ nmomoukto [11P-ananuza.
Hacnencreennrie 3a00neBaHns YeJI0BeKa: TeHHBIE 00JIe3HH, OOJIE3HH C HACISACTBEHHON IPEAPaCIIONOKEHHOCTHIO,
XpoMocoMHBIe Oone3Hr. CoMaTnieckre 1 TeHepaTuBHBIE MyTanud. CTBONOBBIC KIETKU. [IpHHIIUIIBI 30pOBOTO
00pasa KU3HH, JUATHOCTHKH, TPO(PHUIAKTHKH U JICUCHUS TCHETUICCKUX 00Jie3HEeH. MeTUKO-TeHEeTHIECKOEe
KOHCYJIbTUPOBaHUE. 3HAUCHHE MEUIIMHCKON T€HETUKH B MPEAOTBPAILIEHUH U JICUSHUU TeHeTHYeCKuX 3a00JIeBaHN
YEJI0BEKa

HpaKTuquKoe 3anaTHe. «CocTaBiaecHHE U aHAIU3 POAOCIOBHBIX YEJIOBEKA»
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Paznen 6. DBoronuoHHAst OHOJIOTHSA

Tema 6.1.
DBOJIIOLIMOHHAS TEOpUs U e€
MECTO B OMOJIOTHH

Coaep:xanue yueOHOro MaTepuaJia

[pennoceIKH BO3HUKHOBEHUS IBOJIIOIIMOHHON TeOpHU. DBONIONUOHHAS TeOpHs U e€ MecTo B Ononoruu. BrusHue
ABOITIOIIMOHHON TEOPHH Ha Pa3BUTHE OMOJIOTHH U OpyTruX HayK. CBHICTEIHCTBA 3BOMONWH. [laeoHTOIOTHIEeCKHE:
MOCTICIOBATENEHOCTh  TOSBIICHHUS  BHIOB B MAJICOHTOJOTHYSCKOW  JICTONHCH,  TIEPEXOJHBIC  (POPMEL.
Buoreorpadudeckue: cxoacTBo u paznuune hayH 1 GI0p MaTEPUKOB U OCTPOBOB. DMOPHOIOTHUYECKHUE: CXOACTBA U
pazmuuust  AMOPHOHOB  pa3HBIX  BHUIOB  IO3BOHOYHBIX. CpaBHHUTENHbHO-aHATOMHUYECKHE: TOMOJIOTHYHBIE,
aHAJIOTHMYHBIE, PYIUMEHTapHBIE OpraHbl, aTaBU3MBL. MOJIEKYIIPHO-OMOXMMHUYECKHE: CXOJICTBO MEXaHH3MOB
HACJIEJICTBEHHOCTH U OCHOBHBIX METa00JIMUECKHX MyTeil y BCEX JKMBBIX OPraHU3MOB.

OpomronuonHas Teopus Y. Jlapsuna. [Ipennochiiki BOZHUKHOBEHUS TapBUHU3MA. J[BIDKYIIIHE CHUITBI DBOJIOLUN
BHOB 10 J[apBHuHY (M30BITOYHOE pa3MHOXKEHHUE TIPH OTPAHUIEHHOCTH PECYPCOB, HEOIIPEAeNEHHAS H3MEHIYNBOCTH,

00opn0a 3a cyliecTBOBaHUE, €CTECTBEHHBIN 0TOOD)

Tema 6.2.
Muxkpo3BoIIOLHS

Coaep:xanue yue0OHOro MaTepuaJa:

Cuntetnueckas Teopust 3ponronuu (CTD) u e€ ocHOBHBIE MONOKeHUS. MuKposBotorus. [lomysnus kak equHuna
BHUJA U SBOJIIOIINH.

JBrkytue cribl ((haKTOphI)3BOIIOLUY BUOB B IPUPOAe. MyTallMOHHBINA TPOIIECC K KOMOMHATHBHAS

n3MeHYHBOCTh. [lomynsauoHHbIe BOIHBI U Apeid reHoB. M3omsuns u murpanus. EcrecTBeHHBIH 0TOOp —
HarnpasJsIoni Gpaxkrop ssoironnu. ®opmsl ectecTBeHHOro 0TO0pa. [IpHCcoco61eHHOCTE OPraHN3MOB KaKk

OK 01
OK 02
OK 04
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pe3yJbTaT 3BOIOIUH. [IpuMepsl prcnocoOieHrH y opranu3mMoB. ApoMopdo3bl 1 uaroanantanud. Bug u
BuaooOpazoBanue. Kpurepuu Buna. OcHOBHBIC ()OPMBI BUIOO0OPA30BaHMUS: TeOrpauIecKoe, SKOIOTHICCKOEe

HpaKTuqecxoe 3anaTHe. «OnucaHue HpI/ICHOCO6HeHHOCTH opraHn3smMa 1 €€ OTHOCUTECJIILHOI'O XapaKTepa»

Tema 6.3. Copnep:xanue yueoHOro Mmatepuajia: MaxkposBomronus. @opMbl 3BoONNH: QrIIeTHYECKas!, AUBEPreHTHAS, 12
MaxkposBoronus KOHBEpreHTHasl, mapaienabHas. HeoOpatuMocTs 9BoIIOIIMN
IIpakTHyeckoe 3aHaTHe: «CpaBHEHNE BUIOB 11O MOP(OIOTHIECKOMY KPHUTEPUIO)»
Pa3gen 7. BosHUKHOBeHHE W pa3BUTHE KU3HU Ha 3emiie
Tema 7.1 Conep:xanue y4eOHOr0 MaTepHaJia: OK 01
3aposkAeHUe U pa3BUTHE JloHay4Hble NpEACTaBIEHHs O 3apoXACHHM >KU3HU. HayuHbple TrumoTe3bl BO3HMKHOBEHMsI JKU3HHM Ha 3eMile: OK 02
WKU3HA abmoreHe3 ¥ TaHCTIepMus. XHUMHYECKas OBOMIOLUS. AOWOTCHHBIH CHHTE3 OPraHWYECKHX BEIIECTB U3 OK 04
HEOPraHMYECKUX. OJKCHEPUMEHTAIPHOE IOATBEP)KACHHE XHMHYECKOW dBomonud. HavangpHele  3Tamsl
6uonormueckoit sBomoruu. ['mmoreza PHK- mmpa. @opmmpoBaHune MeMOpaHHBIX CTPYKTYP W BO3HHKHOBCHHE
MIPOTOKJIETKH. [IepBbIe KICTKH U UX 3BOMOLHs. PopMUpOBaHNE OCHOBHBIX I'PYII JKHUBBIX OPTaHU3MOB.
Pa3BuTHe )xu3HM Ha 3emiie 1o 3paM U nepuonam. Kataapxei. Apxeiickas u mporepo3oickas spbl. [laneo3oiickas
9pa U e€ mepuoabl: KeMOPUIUCKUH, OpJJOBUKCKHMN, CHITYpPUHCKHUH, TEBOHCKHUH, KAMECHHOYTOJIBHBIHA, IEPMCKHIHA.
Me3o3olickas 3pa u €€ nepuoibl: TPHACOBBIH, IOpCKUii, MenoBoi. KaitHo30lckas 3pa 1 e€ nepuoipl: MajJeoreHoBbIH,
HEOTE€HOBBIN, aHTPOIOT€HOBBII.
Tema 7.2. Coaep:xanue yueOHOro MaTepuaJa: OK 01 13
CucreMa opraHu4ecKoro Cucrema OpraHM4ecKOro Mupa Kak OTpakeHue dBoyitonnu. OCHOBHBIE CHCTEMAaTHUYECKHE TPYMIBl OPTaHU3MOB. OK 02
mupa. Ipoucxoxnenne XapakTepuCTHKa KIUMaTa U Te0JOTHYeCKUX MpolieccoB. OCHOBHBIE 3TaIlbl ABOJIIOIMU PACTUTEIHHOTO U JKUBOTHOTO OK 04
YyenoBeKa - aHTpororenes | MHDa. Apomop(ho3bl y pacTeHUi U KUBOTHBIX. [10siBIIEHHE, pacliBET U BBIMUPAHUE IPYII KHBBIX OPraHU3MOB.
OBOITIOIHS YeIoBeKa. AHTPOIIONIOTHS KaK HayKa. Pa3BUTHe MpeCTaBICHUH O MPOUCXOXKICHHH YeJIoBeKa. MeTo b
H3ydeHHs aHTpororeHe3a. CXoJICTBa U pa3IHyus YeJIoBeKa U )KUBOTHBIX. CHCTEMaTHYeCKOe ITOJIOKEHHE YeTI0BEKa.
JBmxyuue cuisl (akTopsl) aHTponoreHesa. HacneacTBeHHas M3MEHYNBOCTD M €CTECTBEHHBIN 0TOOD.
OOu1ecTBeHHbII 00pa3 )KU3HH, U3TOTOBJICHHE OPYAUH TPYia, MBILIJICHHE, peUb
Tema 7.3. Coaep:xanue yue0OHOro MaTepuaJa:
OCHOBHBIE CTaIUH OCHOBHBIE CTaJJM W BETBU SBOJIOLMH YENIOBEKA: aBCTpajonuTeKkH, YemoBek ymenbiii, UenoBek MpsIMOXOISIINH,
JBOJIFOLINH YEJIOBEKA UYenoBek HeaHIepTAIbCKUM, YelloBEeK pa3syMHBI COBPEMEHHOIO Tumna. HaxoIku UCKONAeMbIX OCTaHKOB, BpPEMs
CyIIIeCTBOBAHUS, 00JIACTh PaCIPOCTPAHEHHUs, 00BEM TOJIOBHOTO MO3Ta, 00pa3 KU3HHU, OPYIHsL.
Yenoseueckue pacsl. OCHOBHBIE OOJIBIINE PAchl: €BpONeon IHas (eBpa3uiicKas), Herpo-aBCcTpaJonIHAs
(3xBaTOpHANIbHAS), MOHTOJIOUTHAS (a3MaTCKO-aMepHUKaHCKas). UepThl MPUCTIOCOOJICHHOCTH MpeACTaBUTENEH
YeJI0BEYECKHX pac K yCIOBHAM CYyILeCTBOBaHUA. EQUHCTBO yenoBeueckux pac. Kpuruka pacuszma
IIpakTHyeckoe 3anaTHE: «Bpems u IMmyTH paccelieHNs YeJIOBEKa I10 TUIAHETE»
Pa3zgen 8. OpranusmMsl 1 OKpy:KaIIas cpeaa
Tema 8.1. Coaep:xanue yueOHOro MaTepuaJa: OK 01 14
Dkonorus kak Hayka. Cpeasl | DKolorus Kak Hayka. 3aaqul ¥ pa3fielibl 9KOJOTHH. MeTOIbl SKOJOTHIECKUX UCCIICIOBAHMA. DKOJIOTHIECKOES OK 02
KHU3HHA. DKOJIIOTHIECKNE MHPOBO33PEHUE COBPEMEHHOTO yesioBeka. Cpeibl 00MTaHUS OPTaHU3MOB: BOJIHAS, HA3€MHO-BO3IyIIIHA, OK 04
(bakTops [TOYBEHHAs, BHYTPHOpPTraHn3MeHHasd. DKonorndeckue (axropsl. Kinaccupukanms sKomIornaeckux pakTopoB: OK 07

abrnoTtnyeckne, OMOTHIECKHE M aHTPOTIOTeHHbIe. JleficTBHE SKOJIIOTHIECKUX (haKTOPOB HAa OPTaHU3MEI.
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AbuoTtnueckue (HaKkTOPHI: CBET, TEMIIEPATypa, BIXHOCTh. PoToneprnonusm. [Iprcrnocobienns opraHu3MoB K
neiicTBUI0 abnotndeckux (hakropo. bruonorunueckue putMbl. buotndeckue GpakTopbl. Buasl OnoTnaeckux
B3aUMO/JICHCTBUI: KOHKYPEHIIUS, XUIIHUYECTBO. [Tapasutusm, MyTyanusM, KOMMEHCAIN3M (KBapTUPAHCTBO,
HAXJICOHUYECTBO), AMCHCAIM3M, HEHTpaTu3M. 3HaYCHHE OMOTUICCKUX B3aMMOICHCTBHIMA JJIs1 CYIIECTBOBAHUS
OpraHU3MOB B IPUPOJHBIX COOOIIECTBAX

Tema 8.2.
DKOJOTMYECKHUE
XapaKTEePUCTUKH MOMYJISIIIAN

Conep:xanue y4eOHOr0 MaTepHaJia:
DKOJIOTMYECKUE XapaKTEPUCTUKH MOy Iui. OCHOBHBIE TOKA3aTENH MOMYJIISIIUH: YHCIEHHOCTD, INIOTHOCTb,
POXIAaEMOCTh, CMEPTHOCTb, IPUPOCT, MUTpaLs. JMHAMIKa YUCIEHHOCTH MOMYJIIINY U €€ PeryIsaius

IIpakTnueckoe 3anaTHe: «IloACcYET MIOTHOCTHU MOMYJSALUI Pa3HBIX BUJOB PACTEHUID

Pazgen 9. CoodmecTBa M 3K0JOrH4eCKHE CHCTEMbI

Tema 9.1. Conep:xxanue yuedoHOro matepuasa: CooOIIecTBO OpraHu3MOB — OHoIeH03. CTPYKTYphI OHOIICHO3a: BUI0BAs, OK 01 15
Coo0IecTBa OpraHu3MoB, | MPOCTPAHCTBEHHAs, Tpoduyeckas (muiieBas). Bumsl-moMmuHanTel. CBsA3U B OHMOIIEHO3E. OK 02
SKOCHUCTEMBI DKojorudeckue cucTeMsl (3kocuctemsl). [ToHsaTHe 00 sKOCHCTEME M OHOreorieHo3e. DYHKIIMOHATBHBIC OK 04
KOMITOHEHTHI SKOCHCTEMBI: IPOIYLIEHTHI, KOHCYMEHTHI, peyeHThl. KpyroBopoT BemecTB 1 MOTOK SHEPTUH B OK 07
skocucreMe. Tpoduieckue (MUIIEBbIE) YPOBHH 3KOCHCTEMBI. [Inmensie nenu 1 cetn. OCHOBHBIE TIOKa3aTeNnn
9KOCHCTEMBI: OroMacca, MPOAYKIHs. DKOJIOTHIECKHE TUPAaMUIBIL: TPOTYKIINH, YACICHHOCTH, OnoMaccel. CBoiicTBa
9KOCHCTEM: yCTOHYNBOCTD, CAMOPETYJIISIIHS, pa3BuTHe. CyKIecCHs.
IIpakTnueckoe 3anaTHE: KpyroBopoT BelecTB U IOTOK 3HEPTUH B IKocucTeMe. [luimeBble ey U CeTH.
Buomacca, npoxykuus. DKOJIOrHYeCKUe MUPAMUABL: MPOIYKLIUH, YUCICHHOCTH, OMOMACCHI.
Tema 9.2. Copep:xanue yueOHOro matepuaja: IIpupoaHbsie 5KOCHCTEMBI. DKOCHCTEMBI PeK U 03&p. DKOCHCTEMa XBOWHOTIO OK 01 16
IIpupoaHBIe 3KOCHCTEMBI WM MIHAPOKOJIMCTBEHHOTO Jeca. AHTPOIIOT€HHBIE 3KOCHCTEMBL. ATPOIKOCHUCTEMBI. Y POOIKOCUCTEMBI. OK 02
Bronorndeckoe u X035MCTBEHHOE 3HaUEHUE arpo3KOCHCTEM H ypOoakocucTeM. bruopasnoobpasue kak akTop OK 04
ycToitanBocTH 3KkocucTeM. CoxXpaHeHHEe OHOJIOTHYECKOTO pa3HOOOpa3us Ha 3emire. OK 07
Tema 9.3. Coaep:xanue yue0HOro MaTepuaJa:
Buocdepa — rmobanpHAS VYuenue B. U. Bepraackoro o 6uocdepe. ['panuibl, coctaB i CTpyKTypa ouocdepsl. JKHBoe BemecTBO U €ro
9KOCHUCTEMBI 3eMJIH ¢ynkmn. OcobenHocTn OHocdeps! Kak ro0aIbHON 3KOCHCTEMBI. JIMHaMHuYecKkoe paBHOBECHE U 0OpaTHast CBSI3b B
o6uochepe. KpyroBopoThl BEIECTB i OHOr€OXUMHUECKUE MUKIIBI JIEMEHTOB (YIIepo/ia, a30Ta). 30HaIbHOCTh
6uochepsl. OCHOBHBIC OHOMBI CYIITH
Ipakruyeckoe 3auaTHe: CooOmieHus mo reme: Ocod0eHHOCTH OHOCGhEPhI Kak III00ATEHON IKOCUCTEMBI.
KpyroBopoTs! BelecTB 1 OMOreoXxumMudeckue HUKiIbl. OCHOBHbIE OMOMBI CYIIH
IIpodeccuonalbLHO OPHEHTHPOBAHHOE CO/IePKaAHNe
Tema 9.4. Conep:xanue y4eOHOr0 MaTepHaJia: OK 01 17
BnusiHue aHTPONOreHHBIX YenoseuecTBo B Onocdepe 3emiin. AHTpOIIOreHHbIE M3MEHEeHUs B 6nocdepe. ['obanbHble SK0I0rHYecKue OK 02
(hakTopoB Ha Orochepy npo6iembl. CocyliecTBOBaHUE TPUPOIBI U denoBedecTBa. CoxpaHeHne OMopa3Hoo0pas3ust Kak OCHOBA OK 04
ycToitunBoctr Onochepsl. OCHOBA PaIlOHAIEHOTO YIIPABICHHUS IPUPOAHBIMH PECYPCaMH U X HCIIOJIB30BAHUE. OK 07
JlocTmkeHns OMOJIOTHHN U OXpaHa IPUPOIBI K 1.3
IpakTnyeckoe 3ausaTne: «lIpodunakTika nmpodeccuoHaIbHBIX 3a00TCBAHMIDY IIK 3.5
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IIpodeccuoHalbHO OPUEHTHPOBAHHOE COJIEPKAHUE

Tema 9.5. Coaep:xanue yueOHOro MaTepuaJa: 1 OK 01 18
Bnusaue conupansHo- 310poBBe U ero cocTaBistonire. PakTopsbl, MOT0KUTEIBHO U OTPULIATEIBHO BIUSIOIINE HA OPTaHU3M YeIOBeKa. OK 02
sKojornueckux (axropoB | IIpoGiemMa TEXHOTEHHBIX BO3JCHCTBHI Ha 310pPOBbE UeNIOBEKA (JIEKTPOMArHUTHBIE MOJIsI, OBITOBAS XUMUS, OK 04
Ha 3/10pOBbE YEJIOBEKA N30BITOYHBIE IIYMBI, Paualys U T.1.). AZanTanust OpraHu3Ma YesioBeka K (hakTopaM OKpysKarolel cpesibl. OK 07
[MpuHumne! popmMupoBaHus 310poBbe cOeperaroniero nopeaeHus. Gusndeckas aKTHBHOCTB U 37I0POBbE. K 1.3
Bbuoxumuueckne aceKThl palMOHAIBHOIO TUTAHUS [IK 3.5
[pakTuyeckoe 3anaTue: JlabopaTopHas paboTta: YMcTBeHHas pab0OTOCTIOCOOHOCTEY 2
Pa3gen 10. Cenexuusi OpraHu3MoB, OCHOBBI OMOTEXHUKH
Tema 10.1. Copep:xanue yyeOHOro matepuajia: Celexuus Kak Hayka U Ipolecc. 3apoxkIeHUe CENCKIUN U JOMECTUKAIIHS. 0,5 OK 01 19
Cenexiys Kak HayKa U VYuenne H. 1. BaBunoa o nieHTpax MHOrooOpasusi 1 POUCXOXK/ICHUS KyJIbTYPHBIX pacTeHui. LleHTpbI OK 02
rpouecc MIPOUCXOKACHUS TOMAIIHUX KUBOTHBIX. CopT, mopoja, mraMM. COBpeMEHHBIE METOJIbI CeNIeKIINH. MaccoBbIit OK 04
1 MHIUBHUyaJbHBII OTOOPHI B CENEKIMM PACTCHUN U KUBOTHBIX. OIIeHKa 3KCTephepa. bIu3kopoICTBEHHOE OK 07
cKpemmuBanne — nHOpuAuHT. Yncras nmuaua. CKpeluBaHne YUCTHIX JIMHKHN. ['eTeposuc, wii ruOpuiHas cuia.
Heponcreennoe ckpemuBanue — aytopuauar. OtnanéHHas ruOpuausanust 1 e€ ycrnexu. VICKycCTBEHHBIH MyTareHes
U TIOJTy9E€HHE TONUIUIONAOB. JJOCTIKEHNS CENEKINH PACTEHHUH, )KUBOTHBIX 1 MUKPOOPTaHU3MOB
Tema 10.2. Copep:xaHue y4eOHOT0 MaTepHuaa: 0,5
OCHOBBI OHOTEXHOJIOTUU BuoTexHonorus kak oTpacib MPOU3BOJACTBA. | 'eHHas HHKeHepus. DTaIlbl co3nanus pekoMouHanTHol JIHK u
TpPaHCTeHHBIX oprann3MoB. Kietounas nmkeHepus. Kinetounslie KyapTypbl. MUKpPOKIOHATBHOE pa3MHOXKEHHE
pactenuil. KioHupoBaHue BBICOKOIIPOAYKTHBHBIX CETBCKOXO35IMCTBEHHBIX OPIraHU3MOB. DKOJIOTHIECKHE U
stryeckue nmpobaemsl. MO — reHeTHuecKH MOANGDHUITIPOBAHHBIE OPTaHU3MBI
IpakTuyeckoe 3ansitme: Keiickl Ha aHanu3 MHOOpPMALMKM O HAYYHBIX JOCTIDKEHHUSIX B 00JIACTH T€HETHUECKHX 2
TEXHOJIOTUH, KJIETOUYHON MH)KEHEPHH, TTUIIEBBIX OMOTEXHOJIOTHI.
IIpodeccuoHaTBLHO OPHEHTHPOBAHHOE COJIEPKAHNE
Tema 10.3. Copep:xaHue y4eOHOTO MaTepHaJia: 1 OK 01 20
BrorexHonoruu B )xu3Hu 1 | OCHOBHBIE HAIIPaBJICHNSI COBPEMEHHOM OMOTEXHOJIOTHH B IPO(eCCHOHANBHOI e TeTbHOCTH YeToBeKa. MeTopl OK 02
npodeccuu o6notexHooruu. OOBEKTH OMOTEXHOJIOTHH. DTHKAa OMOTEXHOIOTHYECKIX OK 04
U TeHEeTHYECKUX 3KcrepuMeHToB. [IpaBuiia moncka n aHanm3a OMO3KOJIOTHYECKOH HH(OpMAaLH OK 07
13 pa3MYHBIX HICTOYHHUKOB (HaydHas M yueOHO-HaydHas JINTepaTypa, CpeJICTBa MacCOBON MH(OPMAIINH, CETh K 1.3
WuTepHeT u npyrue) K 3.5
TMpakTHYecKoe 3aHsTHE: 2
Keiicel Ha aHanmu3 wHGOpPMANUKA O HAYYHBIX IOCTIDKEHHUSX B OOJIACTH TEHETHYECKHX TEXHOJOTHH, KIIETOYHOM
WH)XEHEPUH, ITUIIEBbIX ONOTEXHOIOTHIA.
3amuTa Keiica: mpeaCcTaBIeHNE Pe3yIbTaTOB PEIICHNs KeHCOB (BBICTYIIIICHNE C ITPE3CHTAINel)
IIpodeccuoHaNILHO OPMEHTHPOBAHHOE CO/IEPKAHNE
Pa3gen 11. Pemenne keiicoB B 00/1acTH OHOTEXHOJIOT Hii
Tema 11.1.2 Conep:xanue y4eOHOr0 MaTepHaJia: 2 OK 01 21
ConmajbHO-ITHYECKHE DTHYECKHE aCIEeKThl Pa3BUTHsI OMOTEXHOJIOTHH U IPUMEHEHHE UX B )KU3HHU YENIOBEKa, TOUCK OK 02
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acneKkTbl OMOTEXHOJIOrHii

1 aHanIu3 WH(POPMAINY U3 Pa3IMYHBIX HCTOYHHUKOB (Hay4dHas U y4eOHO-HAy9IHAs JIUTepaTypa, CPEICcTBa MacCOBOH

OK 04

nHdopmanum, cetb UHTEpHET U Ipyrue) OK 07
IIpakTnyeckoe 3aHsiTHE: 1 K 1.3
Keiicel Ha aHanmu3 nHpOpManny 00 STHUECKHUX acleKTaxX pa3BUTHSI OMOTEXHOJIOTHH (10 MUHHU-TPYIIIaM). K 3.5
3amuTa Keiica: IpeCTaBIeHHEe Pe3yIbTaTOB PEIICHHUs KeHCOB (BBICTYIUICHHE C IPE3CHTALNEH)
IIpakTHyeckoe 3anATHE. 3alInTa Keiica: MpecTaBlIeHUE Pe3yIbTaToOB PELICHHs KEeHCOB (BBICTYIICHUS). 2 22
IIpomesxkyrounas arrecrauus (a1uddepeHunpoBaHHbIN 3a4eT) 1

Bcero 66 yacos
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3. YCJIOBUS PEAJIMBAIIMN YYEFHOM JJUCHUIIJINHBI
3.1. Tpe6oBaHUS K MUHUMAJILHOMY MATE€PUAJIbLHO-TEXHHYECKOMY 00ecnedeHH o
Peanuzarus yueOHOM TUCIUIUIMHBI TpeOyeT HAIMYUS y4eOHOTro KaOMHeTa.

Kabuner «buonorumn», ocHaeHHbIi 000py1I0BaHHUEM: CTOJI JJEMOHCTPAIIMOHHBIH (C
PAKOBUHOW, ITOJBOJKON U OTBEJACHUEM BOJIbl, CAHTEXHUKOM, DIEKTPUUECKUMHU PO3ETKAMM,
aBTOMAaTaMU aBapHITHOTO OTKIIIOUEHHS TOKA), 1a00paTOPHBIM OCTPOBHOM CTOJN (JIBYXCTOPOHHUIA,
C 3aIUTHBIM, XUMOCTOMKUM U TEPMOCTOMKUM MOKPBITUEM, HAJCTOJILEM, C ITOJACBETKON U
AIIEKTPUYECKUMU PO3ETKaMH, MOJIBOIKOW U OTBEJCHUEM BOJIbI U CAHTEXHUKOIN ), CTYJI
71a00paTOPHBII OBOPOTHBIN, PETYJIUPYEMBIN 110 BBICOTE.

[TpumepHBIii TepeueHb AEMOHCTPALMOHHOIO U JIA0OPAaTOPHOTO 000PYOBAHHUS.

JleMoHCTpanmoHHOE 000pYAOBaHNE U TIPUOOPHI:

- KOMIUIEKT BJIYKHBIX IPENapaToB A€MOHCTPALMOHHbBIN

- KOMIUIEKT TepOapueB 10 CHCTEMaTUKE pACTeHH C OINpeleluTeIbHbIMU
KapTOYKaMHU

- KOMIUIEKT KOJUIEKIIMH IEMOHCTPALIMOHHBIN

- 11 (pPOBON MUKPOCKOIT OMHOKYJISIPHBIN (C KaMepoit)

JlaGopaTopHO-TeXHOJOTHYECKOe  oOopyaoBaHue  (nabopaTopHoe  00OpYyJAOBaHME,
puOOpbI, HAOOPHI [Tl SKCIIEPUMEHTA, UHCTPYMEHTHI):

— MOJIEH, MYJISKH, alllJIMKaluu

- KOMIUIEKT MOJIEIeN-aNIUIMKaIUi JEMOHCTPAlHOHHBIN

— KOMIUIEKT aHATOMUYECKHUX MOJIENIeN JEMOHCTPALIMOHHBIN

- HaOOp MaJCOHTOIIOTUYECKUX MYJISKEN

- KOMIUIEKT OOTaHMYECKUX MOJEINEH 1eMOHCTPAIIMOHHBIN

- KOMILJIEKT 300JI0TUYECKUX MOJIeNIeH JEMOHCTPALlMOHHBII

- KOMIUIEKT MYJISKEH 1I€MOHCTPAllMOHHBIM

- CKEJIET YeJIOBEKa

- TOpC yesioBeKa pa30opHBIil

- KOMIUIEKT MOJIENeN

— KOMIUIEKT CKEJIETOB Pa3IMYHbIX KJIACCOB KUBOTHBIX

— TabJIMLbI penbeHbIe

- JIEMOHCTPAIIMOHHBIEC Y4eOHO-HATJISTHBIE TTOCOOUS

- KOMIUIEKT MOPTPETOB I 0OopMIIeHHs KaOUHEeTa

- nabopaHTCcKast 1Jis1 KaOMHeTa OMOJIOTHH U DKOJIOTHH

- CTOJI C SIIMKAaMU JIJIsl XpaHEHHs1/TyMOOit

- Kpecio opucHoe

- CTOJI 1a00paTOPHBIM MOSUHBIH

- CyILIMJIbHASI TAHENb IS IOCY 1B

— mKkad g XxpaHeHHs y4eOHbIX TOCOOHA

— mKad Uit XpaHeHUs BIaXHBIX MIPETapaToB, 3alUPAIOLIHIcs Ha KITIOY

- mkad 71 XpaHeHust 1abopaTOPHOU MOCY IBI/TIPHOOPOB

- Ta0OPaHTCKHUM CTO

- CTYJI J1abOpaTOpHBIN

- KOMIUIEKT €pIIeH I MBIThS 1a00paTOPHOM TOCY/IBI.
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3.2. UnopmanmonHoe odecnevyenne 00y4eHust
Ilepeyenb pexkoMeHIyeMbIX Y4YeOHBIX HW3JIaHUI, IONMOJHHUTEJIbHOW JIMTEPATypPhI,
NuTepHeT-pecypcoB.

OcHoBHas1 iUuTEpaTypa:

1. buonorus. ba3zoBwiii u yrimyOnenusiid ypoBHH: 10—11 kimaccel: yueOHUK Al CpeTHETO
obmero oOpa3zoBanusi/ moj obmel penakuueit B.H.fpeiruna.— 2-e u3na., nmepepad. u
norm.— MockBa: M3marensctBo HOpaiit, 2025.— 378 c.— (O6meobpazoBaTenbHbBIN
nukin).— ISBN 978-5-534-16228-8. — Tekct: anekTpoHHbii // OOpa3oBaTenbHas
iatdopma IOpaiit [caiit]. — URL: https://urait.ru/bcode/579602.

2. buonorus: yueOHUK M MIPAKTUKYM JIJIS CpeIHEro MpodecCHOHaIbHOTO 00pa3oBaHust/ O
penakmueit B.H. SIpeiruna.— 2-e u3n.— Mocksa: U3narensctBo KOpaiit, 2025. — 377
c.— (IIpodeccuonanpHoe obpazoBanue).— ISBN 978-5-534-09603-3. — Tekcr:
autekTpoHHbI  // OOpa3oBarenbHas miatdopma HOpaiit [caiir]. —  URL:
https://urait.ru/bcode/579596.

3. KoncrantunoB B.M. buonorust mns npodeccuii M CenuaabHOCTeH TEXHUYECKOTO H
€CTeCTBEHHO- HAayyHOro mnpoduien: ydel. A CTyd.  YUYpekIeHHil cpen. mpod.
obpazoBanus / B.M. KoncrantumaoB. — 1l-e m3n., crep. — M.: OOpazoBareibHO-
M3aaTeNbCKUN HEeHTp «Akagemus», 2023. — 336 c.

4. Jlanuukas,\ T.B. Buonorums. Tectbl: y4eOHUK i CpeaHero mpodecCHOHATBHOTO

obpazoBanus/ T.B.Jlamunkas.— MockBa: M3garensctBo [Opaiir, 2025.— 40 c.—
(ITlpodeccuonanproe obpaszoBanue). — ISBN 978-5-534-14157-3. —  Tekcr:
anekTpoHHeld  //  OOpazoBarenvHass  mnatdopma  FOpaitir  [caiit]—  URL:

https://urait.ru/bcode/567611 .
JomotHuTEIBbHAS JIUTEPATYypa:

1. Epemuenko O.3. buonorus: yuenue o 6nocdepe: yuebHoe mocodue ist CpeIHErO
npodeccuonangbHoro oopaszosanus/ O.3. Epemuenko.— 3-e u3j., nepepad. u Jomn.—
Mocksa: U3natenberBo FOpaiit, 2025.— 224 ¢.— (IIpodeccronanbaoe
obpaszoBanue).— ISBN 978-5-534-19357-2. — TekcT: 351eKTpOHHBIH //
O6pasoBarenbHas wiathopma KOpaiit [caiit]. — URL: https://urait.ru/bcode/556343.

2. Haxaesa B.U. buonorus: reneruka. [Ipaktudeckuit kypc: yueGHoe nocodue Juis
cpenHero npodeccruonaapHoro oopazosanus/ B.M. Haxaesa.— 2-e u3n., nmepepad. u
non.— Mocksa: M3narensctBo HOpaiit, 2025.— 216 c.— (IIpodeccrnonansroe
obpazoBanue).— ISBN 978-5-534 -20294-6. — TekcT: 3IeKTPpOHHBIH //
Oo6pasoBatenpHas mwiardpopma FOpaiit [caiir]. — URL: https://urait.ru/bcode/557908 .

3. TMapmytuna JI.A. KommnekT HarnmsaHbIX ocoouit «buonorusi»: (10 rurakaro). — M.
O0pa3oBaTenbHO-U3AATENBCKUM HEHTpP «AKageMus», 2024.

4. TumupszeB K.A. XKuznb pacrennst/ K.A. Tumupsizes; noxa pegakuuei JI.M.
Bepriunckoit.— Mocksa: UznarensctBo FOpaiit, 2025. — 248 ¢. — (AHTONOTHS
mbicin).— ISBN 978-5-534-08585-3. — Tekct: anmektponHsbIii / OOpa3oBarenbHas
miatdopma IOpaiit [caiit]. — URL: https://urait.ru/bcode/563015.

HNuTepHer — pecypcesbl:

1. bubnmoreka BUACOYpOKOB IO MIKOJbHON nporpamme MuTepHerYpok. Pexum gocrymna:
[www.interneturok.ru 01.05.2025].

2. Poccniickas SJICKTPOHHAs IIKOJAa MO BCEM MOpPEAMETaM. Pexum JOCTyTa: [resh.edu.ru
01.05.2025].

3. Eawnoe okHO moctymna k oOpazoBarenbHbIM pecypcaM MHTepHeTa o Ouosnoruu. Pexum
nocrymna: [www.window.edu.ru/window 01.06.2025]
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4. OOpa3oBaTelbHBIM CalT UIsI IKOJBHUKOB. Pexxum moctyma: [www.alhimikov.net
01.05.2025]

5. Dnexkrtponnas Oubmumoreka bpl'Y. Pexum gocryma: [http://ecat.brstu.ru/catalog/
Yuebun1e%20u%20 yuedHo-MeToaudeckneo20mnocooms |

6. DnekTpoHHbIA Katanor Oubmmoreku bpl'Y. Pexxum gocrtyma: [http:/ /irbis.brstu.ru/
CGl/irbis64r_15/cqgiirbis_64.exe?LNG=&7211D=&121DBN=BOOK& P21D BN.
01.05.2025]
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4. KOHTPOJIb M OLEHKA PE3YJbTATOB OCBOEHHUSI YYEBHOW
JUCLMUIIINHBI

Kontpons u omeHka pe3yJbTaTOB OCBOEHHUS 00I1e00pa30BaTeNbHON TUCIMILIMH
pacKkpbIBalOTCA Yepe3 AUCUUILTHHAPHBIE Pe3yJIbTaThl, HalpaBieHHbIE Ha (OPMUPOBAHUE OOIIMX
U Tpo(pecCHOHANBHBIX KOMIIETEHIIUH 10 pa3/iesiaM B TeMaM COJepXKaHus yueOHOro MaTepuaia.

Oo6masi/npogeccuonann Pazngen/Tema Tun oueHoYHbIX
Hasi KOMIIETEHIIUsI MeponpusiTHii
Tema 2.1 Tema.2.2 Tema 2.3 | BeimoaHeHne TPaKTHYECKUX
OK 01 Tema 3.1 Tema 3.2 Tema 3.3 | 3agaHuid.

Tema 4.1 Tema 4.2 Tema 4.3 | YcTHbIM onpoc.
Tema 5.1 Tema 5.2 Tema 5.3 | TectupoBanue
Tema 5.4

Tema 6.1 Tema 6.2 Tema 6.3
Tema 7.1 Tema 7.2 Tema 7.3
Tema 8.1 Tewma 8.2

Tema 9.1 Tema 9.2 Tema 9.3
Tema 9.4 Tema 9.5

Tema 10.1 Tema 10.2
Temal0.3

Tema 11.1.2

Tema 1.1

OK 02 Tema 2.1 Tema.2.2 Tema 2.3
Tema 3.1 Tema 3.2 Tema 3.3
Tema 4.1 Tema 4.2 Tema 4.3
Tema 5.1 Tema 5.2 Tema 5.3
Tema 5.4

Tema 6.1 Tema 6.2 Tema 6.3
Tema 7.1 Tema 7.2 Tema 7.3
Tema 8.1 Tewma 8.2

Tema 9.1 Tema 9.2 Tema 9.3
Tema 9.4 Tema 9.5

Tema 10.1 Tema 10.2
Temal0.3

Tema 11.1.2

Tema 2.1 Tema.2.2 Tema 2.3
OK 04 Tema 3.1 Tema 3.2 Tema 3.3
Tema 4.1 Tema 4.2 Tewma 4.3
Tema 5.1 Tema 5.2 Tema 5.3
Tema 5.4

Tema 6.1 Tema 6.2 Tema 6.3
Tema 7.1 Tema 7.2 Tema 7.3
Tema 8.1 Tewma 8.2

Tema 9.1 Tema 9.2 Tema 9.3
Tema 9.4 Tema 9.5

Tema 10.1 Tema 10.2
TemalO0.3

Tema 11.1.2
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OK 07 Tema 8.1 Tewma 8.2

Tema 9.1 Tema 9.2 Tema 9.3
Tema 9.4 Tema 9.5

Tema 10.1 Tema 10.2

Temal0.3
Tema 11.1.2
K 1.3 Tema 9.4 Tema 9.5
IIK 3.5 Tema 10.3
Tema 11.1.2
OK 01 OK 02 OK 04 HuddepennmpoBanHbIit
OK 07 3a4éT

IIK 1.3 TIK 3.5
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