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Pabdouass mporpamMMa y4eOHOH AWMCHMIUVIMHBI pa3padoTaHa Ha ocHoBe PDegepaabHOro
rocyI1apcTBEHHOr0 00pa30BaTEJbHOI0 CTAHAAPTA CPeIHEero NpodeccHOHAILHOT0 00pa30BaHUs 10
CIenraIbHOCTH 35.02.16 JxcruryaranmMs W PEMOHT CeJbCKOXO3SMCTBEHHOH TeXHMKHM W
odopynosanus (IIpuxasz Munnpocsemnienus Poccun ot 14.04.2022 N 235 (pen. ot 03.07.2024)
"O6 yTtBepkIeHuHn (eaeparbHOro rocyIapCTBEHHOrO 00pa30BaTENLHOTO CTaHIApTa CPEIHETO
npodecCHOHAILHOTO 00pa3oBaHusi To crennanbHocTd 35.02.16 Dkcrmryatamusi ¥ PEMOHT
CEJIbCKOXO3SIICTBEHHON TEeXHUKM U oOopynoBaHusa" (3apeructpupoBaHo B Muntocte Poccuu
24.05.2022 N 68567)

npuMepHO pabodeil mporpaMmbl 00111€00pa30BaTEFHON JUCHUIUIMHBL «bronorusy ms
npodecCHOHANIBHBIX 00pa30BaTENbHBIX OpraHu3anmuii  ( paccMOTPEHO Ha 3acelaHuu
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1. O0mas xapakrepucTuka padoueii nporpaMmMbl 0011e00pa3oBaTeJbHOM

AUCHUILIMHBI « brogorus»

1.1. MecTo TUCHUIVIMHBI B CTPYKType 00pa3oBaTe/ibHOIl NMPOrpaMMbl
CIHoO:

O6meobpasoBarenbHas JUCHUIUIMHA «buomorusy sBisgeTcs o0s3aTeabHON
4acThi0  00IIe00pa3oBaTeILHOIO IMKJIAa 00pa3oBaTeIbHONM  MpOrpaMMbl B
coorBerctBUH ¢ PI'OC CIIO no cneumansHoctH 35.02.16 Oxcrumyaranus H
PEMOHT CEIbCKOX035MCTBEHHON TEXHUKU U 000PYA0BaHUSI.

1.2. Henu u muiaHupyemMblie pe3yabTaThl OCBOEHUS TUCHUILIUHBI:

1.2.1. Heab aAuCHUANIUHBI

Copeprxanue mporpamMmsbl 00111€00pa30BaTENbHON JUCHUILITUHBI « bronorus»
HalpaBJICHO Ha JIOCTMXKEHHE PE3YyJIbTaTOB €€ U3YYeHUS B COOTBETCTBUHU
¢ tpedoBanusiMu GI'OC COO c yyerom mnpodecCHOHAIBHONW HANpaBIECHHOCTH
OI'OC CIIO. Uenp uzyuenuss AucuuiuiiHbl «buonorus» Ha 0a30BOM ypOBHE —
OBJIQJICHWE  OOYYAIOIUMHCS  3HAHUSIMU O  CTPYKTYPHO-(DYHKIIMOHATBHOM
OpraHu3allui SKUBBIX CHCTEM pPA3HOr0 paHra U NPUOOPETEHHE YMEHUM
UCIIOJIb30BaTh J3TH 3HAHUS JJIi TPAMOTHBIX JEHCTBUN B OTHOIICHUH OOBEKTOB
YKUBOMW MPUPOJIBI U PEIICHUS PA3IMYHBIX KU3ZHEHHBIX MPOOJIEM.

JlocTiokeHre menu u3ydyeHus AUCIUIUIMHBI «buonorus» Ha 6a30BOoM ypoOBHE
00ecreynBaeTcsl peIeHUEeM CIICAYIONINX 3a/1ay:

o OCBOCHHE OOYYAIOIIMMHUCS CUCTEMBbI 3HAHUM O OMOJIOITMYECKUX TEOPHSX,
YUEHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBUiiax, CIyXKalluX OCHOBOM
Uit GOPMUPOBAHUS TIPEJCTABICHU O E€CTECTBEHHO-HAYYHOM KapTUHE MHUpa,
O METOJIaX HAy4YHOro TO3HaHMS, CTPOCHHUHM, MHOTO0Opa3Mu M OCOOEHHOCTSX
KUBBIX CHCTEM pa3HOTO YPOBHSI OpraHW3allMy, BBIAAIOLIUXCA OTKPBITHSIX U
COBPEMEHHBIX HCCIICIOBAaHUSAX B OMOJIOTHY;

o dbopMupoBaHue y OOYyYaIOIIMXCS TIO3HABATENbHBIX, WHTEIUICKTYaJbHbIX

U TBOPYECKHX CIIOCOOHOCTEN B Mpolecce aHaiu3a JAaHHBIX O MYyTAX Pa3BUTHS



B OMOJIOTMM HAy4YHBIX B3IJIAJIOB, UJEH M MOJXOAOB K M3YyYEHHUIO >KUBBIX CHUCTEM
Pa3HOTO YPOBHS OpraHU3alluy;

o CTAaHOBJICHHE Yy OOydJarmomMxcs oOmel KyabTypbl, (YHKIHOHAIHHOM
IPaMOTHOCTH, Pa3BUTHE YMEHHUI OOBSICHATH W OLICHUBATH SIBJICHHS OKPY)KAIOIIETO
MHUpa JKUBOW TPHUPOABl HA OCHOBAHUM 3HAHUN W OMbBITA, MOJIYYEHHBIX TPH
U3Y4EHUH OMOJIOTUY;

o dbopMupoBaHue y OOYyYaIOIMXCS YMEHHH WUIIOCTPUPOBATh 3HAYCHUE
OMOJIOTUYECKUX 3HAHUWA B TMPAKTUYECKOW JCSITEIILHOCTH YENIOBEKa, Pa3BUTHH
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTHI 1 arpoOMOTEXHOJIOTHH;

o BOCHHUTaHUE YOEKAEHHOCTH B BO3MOYKHOCTH MO3HAHUS YEIOBEKOM >KUBOU
MIPUPOIBI, HEOOXOIUMOCTH OEPEKHOTO OTHOIIEHHUS K HEM, COOTIOICHUS STUYECKHUX
HOPM TP MPOBEACHUU OMOJOTHYECKUX UCCIIEIOBAHU;

o OCO3HAHHE IIEHHOCTH OWOJOTMYECKUX 3HAHWM I TOBBIIICHUS YPOBHS
9KOJIOTHYECKON KYIBTYPHI, 11 (OPMUPOBAHKS HAYIHOTO MUPOBO33PEHUS;

o OpUMEHEHUE MPUOOPETEHHBIX 3HAHUI M YMEHUW B NMOBCEAHEBHON KU3HH
JUUT OLIEHKHU TOCJIEACTBUUA CBOEU NEATEIBHOCTH MO OTHOIIEHHUIO K OKPYKAIOIIECH
cpene, COOCTBEHHOMY  370pOBbIO, OOOCHOBaHHME U  COOJIIOJICHUE  Mep
poPHITaKTUKHN 3a00JIeBaHUM.

1.2.2. Ilnanumpyemble pe3yJbTaTbl OCBOCHUS  001HIe00pa30oBaTeIbHOM
aucUIIMHEI B cooTBeTcTBHH ¢ PI'OC CIIO m Ha ocHoBe PI'OC COO
O6me xommereHnuu (manee — OK) u npodeccuoHambHBIE KOMIIETEHIIUU
(manee — I1IK) ®I'OC CIIO B cOOTHECEHUU C JTUYHOCTHBIMHU, METANPEIMETHBIMU
U TIpEeIMETHBIMU pe3ysibTaraMu o0ydeHusi Oa3oBoro ypoBHs (manee — IIPO)

®I'OC COO npencrapiaeHsl B TAOIUIIE:



Koa u HanumeHoBaHue
(popMupyembIX
KOMIIeTeHIU I

Ilnanupyemblie pe3yabTaThl 0CBOEHHSI MPOrPaMMBbI MO THCIIUIITIHHE

O6mmue!l

JMCcUuIIMHAPHbIE?

OK 01. Bribupats
CrocoObl penieHus
3aja4
npodeccuoHaIbHOM
JesTebHOCTH
PUMEHHUTEIBHO

K pa3InYHbIM
KOHTEKCTaM

JIMYHOCTHBIE PE3YJILTATHl  JOJKHBI
YacTH: TPYAOBOI'O BOCIIUTAHUS:

- TOTOBHOCTH K TpYAYy, OCO3HAaHUE I[€HHOCTH
MacTepCcTBa, TPYI0I00HuE;

- TOTOBHOCTh K  AaKTHUBHOW  JI€ATEIbHOCTHU
TEXHOJIOTMYECKON M COLMAIbHOM HaIpaBJIEHHOCTH,
CIOCOOHOCTH WHUIUUPOBATH, IJTAaHUPOBATH
Y CAaMOCTOSITEIIbHO BBIMOJHATH TAKYIO ICSITEIbHOCTD;
- MTHTEPEC K pa3nyHbIM cepaM nmpodeccruoHaIbHOM
NESITETbHOCTH.

MeTtanpeaMeTHbIe pe3yIbTaThl JOHKHBI OTPAXKATh!

OTpaXkaTh B

OBnazienue YHUBEPCAITbHBIMU y4eOHBIMHU
MIO3HABATEIFHBIMU JICHCTBUSIMH :

a) 0a30BbIC JTOTUYECKUE JICH CTBUS:

- CaMOCTOSITETIHO dbopMynupoBaTh u
aKTyaJM3MpOBaTh MpoOJeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

- YCTaHABIMBATH  CYIIGCTBEHHBIH  MpH3HAK

WIM OCHOBAaHWS JJIsi CpaBHEHWS, Kiaccuukammu
1 00001IEHHNS;

- ompeneisaTh UEIH  JICITEIbHOCTH,
napaMeTpbl ¥ KPUTEPUH UX TOCTHIKCHHMS;
- BBUIBJSITH 3aKOHOMEPHOCTH W IIPOTHBOPEYHS B
paccMaTpUBAEMBIX SIBJICHUSX;

- BHOCHTb KOPPEKTUBHI B JCATCIHLHOCTh, OLICHUBATH

3aJaBaTb

ITP6 1. ChopMHupOBaHHOCTh 3HAHUA O MECTE W POJIM OUOJIOTHH
B CHCTEME HAy4yHOr'0 3HAHUS;, (QYHKIMOHAJIHHOM TIPaAaMOTHOCTH
YeJI0BeKa JISl PeIIeHUs KU3HEHHBIX TPOOJIeM.

I[1P6 2. CdopMUPOBAaHHOCTH YMEHHS pPACKPBIBATh COJEpIKaHUE
OCHOBOIIOJIAraloLMX OMOIIOTMYECKUX TEPMUHOB U TIOHSTUH: KU3Hb,
KJIeTKa, TKaHb, OpPraH, OpraHu3M, BHJ, MOMYJIIHs, 3KOCHCTEMA,
ouworieHo3, Owuocdepa; wmerabosm3m  (0OOMEH  BEIIECTB U
IIPEBpAlllEHUE 3HEPrun), roMeocTas (caMoperyssanus), OnOoCUHTE3
Oenka, CTpYKTypHasi OpraHu3alusl KUBBIX CHUCTEM, JUCKPETHOCTD,
caMOperyJIsLHus, CaMOBOCIIPOU3BEICHHE (penponyKuus),
HACIIEZICTBEHHOCTh, HW3MEHUYHUBOCTh, OJHEPro3aBHCUMOCTb, POCT
Y pa3BUTHE, yPOBHEBAS OPraHU3aIINS.

I[TP6 3. CdopMHUpPOBAHHOCT YMEHHUS PACKPBIBATH COIEpKAHUE

OCHOBOIOJIAralOIUX  OWOJIOTHYECKMX  TEOPUH W THUIOTE3:
KJIETOYHOM, XPOMOCOMHOM,  MYTallMOHHOW,  SBOJIOLUOHHOM,
MIPOUCXOXKJCHUS )KU3HU U YEJIOBEKA.

I1P6 4. CdhopmMupoBaHHOCTD yMeEHUs packpbIBaTh

OCHOBOIIOJIaralIre OMOJIOTMYECKHEe 3aKOHbI U 3aKOHOMEPHOCTH
(I'. Menpensa, T. Moprana, H.U. Basunosa, D. T'ekkens, .
Mronnepa, K. bapa), rpaHunbl MX NPUMEHHMMOCTH K JKHBBIM
CHUCTEMaM.

ITP6 5. IIpuobpereHue ompiTa NMPUMEHEHHUS] OCHOBHBIX METOJIOB
HAay4YHOTO IIO3HAHUS, HUCHOJB3YEeMbIX B OHOJIOTUM: HAOIOICHUS
Y OMUCAHUA >KUBBIX CHUCTEM, MPOIECCOB U SIBICHUHN; OpraHU3alNH
U TpOBeAEHUS OWOJOTHYECKOr0 HDKCIHEPHUMEHTA, BBIIBIKCHUS

! O6ume pe3ynbTaThl CPOPMYITUPOBAHBI B COOTBETCTBUH C JJMYHOCTHBIMU M MeTanpenMeTHbiMu pe3yinbratamu @T'OC COO, B hopMUPOBAHUU KOTOPBIX YUACTBYET
o0meobpa3oBaTenpHas TUCIHILIINHA.

2 JIMCIUIUIMHAPHBIE PE3YIBTAThl CHOPMYITUPOBAHEI U IPOHYMEPOBAHEI B COOTBETCTBUH ¢ TPEOOBAHMAMU K MIPEIMETHBIM pe3ynbTataM 6a3osoro yposus (IIP6) ®T'OC COO (Ilpukas

Muno6pnayku Poccnm ot 17.05.2012 Ne 413 (penakmms ot 27.12.2023 r.).




COOTBETCTBHE PE3YJIbTATOB IEJISIM, OLIEHUBATH PHCKU
MOCTIEICTBUIN ACSITEILHOCTH;

0) 6a30BbIE HCCIIEIOBATEILCKUE JICH CTBHS:

- BJAJeTh HaBBIKAMU Y4eOHO-HCCIIEI0BaTENbCKON
Y TIPOEKTHOMU JESITEIHbHOCTH, HABBIKAMHU Pa3peIICHUS
npo0iem;

- BBISBIATH  NPUYMHHO-CIICACTBEHHBIC  CBSI3U
U aKTyaJu3upoBaTh 3aJady, BBIABUTATH THUIIOTE3Y
€e  pelleHus, HaXOAUThb  apryMeHThl  JIs
JI0Ka3aTelbCTBA CBOMX YTBEPXKIEHUH, 3a/laBaTth
napaMeTpbl U KpUTEPUU PEILIeHUs;

- aHAJIM3UPOBATh IMOJYYEHHBIE B XOAE pEIICHHS
3alaud  pe3yJbTaThl, KPUTHYECKH OIEHHUBATh UX
JIOCTOBEPHOCTh, TMPOTHO3UPOBATH HU3MEHEHUE B
HOBBIX YCIIOBUSIX;

pa3pabatrbiBaTh IUIAaH pEHIeHUs MPOOJIEMbl C yUETOM
aHanm3a UMEIOIIHNXCS MaTepUaIbHBIX u
HEMaTepUaIbHBIX PECYPCOB;

- yMeThb TMEpPEHOCUTh 3HAHUS B II03HABATEIHHYIO
Y TIPAKTHYECKYIO 00JIACTH KU3HEIEATESILHOCTH;

- yMeTh MHTETPUPOBATH 3HAHUS U3 Pa3HBIX
MpeIMETHBIX 001aCTel;
- BBIIBUTATH HOBBIE HJzeu, npeiaraTh

OPUTHUHAJIBHBIC TOAXOAbI U PCIICHUA

TUIOTE3, BBIABJICHUS 3aBUCUMOCTH  MEXKIY  HMCCIEN1YyEeMbIMHU
BEJIMYMHAMH,  OOBSCHEHUS  IIOJIyYEHHBIX  pPE3yJbTaTOB U
(dbopMyIHpOBaHUs BHIBOJIOB C MCIOJIB30BAHUEM HAYYHBIX TMOHATHH,
TEOpPUH U 3aKOHOB.

I[IP6 6. CdopMupoBaHHOCTH YMEHHUS BBLICIATH CYIICCTBEHHBIE

NpPU3HAKK  BHUPYCOB, KIETOK  MPOKAPUOT U  DYKApHOT;
OJTHOKJIETOUHBIX

M MHOTOKJIETOYHBIX  OpPraHU3MOB, BHJIOB, OHOI€OIEHO30B
U DKOCHCTEM; OCOOEHHOCTH IIpPOLlECCOB OOMEHa BEIIEeCTB

Y TIpEeBpalICHUs SHEPIUH B KIIeTKe, (JOTOCHHTE3a, MIACTUYECKOT0 U
DHEPreTUYecKoro oOMeHa, XEeMOCHHTe3a, MHTO3a, Meio3a,
OIJIONOTBOPEHMSI, Pa3BUTUS U Pa3MHOXKEHHUS, HHAMBUAYaAJIbHOIO
pa3BUTUS OpraHu3Ma (oHTOreHesa), OOpbOBI 3a CyIIECTBOBaHHE,
€CTECTBEHHOTO O0TOOpa, BHUI000pA30BaHMS, MPHUCIOCOOJICHHOCTU
OpPraHHU3MOB K cpelie OOMTAaHMsI, BIUSHHUS KOMIIOHEHTOB YKOCHCTEM,
AHTPONOIE€HHBIX U3MEHEHUM B DKOCUCTEMAX CBOEU MECTHOCTH,
KpyroBOpOTa BELIECTB U MIPEBpalllCHHE SHEPTrHH B Onocdepe.

I1P6 7. CdhopMHUpPOBAHHOCTH YMEHMSI TPUMEHSTH IOJTYYEHHbIE
3HaHUA I OOBSICHEHHS OMOJOTMYECKMX IPOIECCOB U SIBJICHMIA,
JUIL TIPUHSATHS TPAaKTUYECKUX PENICHWH B TIOBCEIHEBHOW >KU3HU
C Lenblo o0ecriedyeHus: 0€30MacHOCTH CBOETO 370POBbS U 3JJ0OPOBBS
OKpYXAIOIMX JIFO/IeH, COOJIOACHUS 370pOBOr0 00pasa >KU3HH,
HOpPM T'paMOTHOI'O IOBEACHMSI B OKpYXaloLEW MPUPOIHON CpEAE;

IIOHUMAaHHC HGO6XOI[I/IMOCTI/I HCIIOJIb30BaHuA I[OCTI/DKCHI/Iﬁ
COBpeMeHHOﬁ OMOJIOrMd M OHMOTEXHOJIOTHUH Ul palliOHAJIBHOI'O
MMPpHUPOJAOIIOJIBb30BaAHUS.

ITP6 8. CdopMuUpOBAaHHOCTH yMEHHUS peniaTh OUOJIOTHYECKHE
3aJ]a4¥, COCTaBIITh TCHOTHITMYECKUE CXEMbI CKPCIIMBAHUS JIst
pa3sHBIX THUIIOB HACJICJOBAHHS TIPU3HAKOB y  OPraHHU3MOB,
COCTaBJISITh CXEMBI IEPEHOCA BEMISCTB M 3HEPIrUU B IKOCHCTEMax
(1lenu myuTaHus, MUIIEBbIC CETH).

I[IP6 9. CdopMHUPOBAHHOCTH YMEHUN KPUTHUYECKH OI[CHUBATH
uH(pOpMAIUI0  OMOJIOTHYECKOTO  COACpXKaHUS, BKIIOYAIOIIYIO
MICEBJIOHAYYHBIC 3HAHUS W3 PA3IMYHBIX HCTOYHHKOB (CpeICTBa




MaccoBoil  mH(MOpPMAIMK, HAYYHO-TIOMYJSPHBIC  MaTepHAIIbl);
HHTEPIPETUPOBATH 3TUYECKUE aCITEKTHI COBPEMEHHBIX
UCCIIEI0BAaHUN

B 6I/IOJ'I01"I/II/I, MEOUIUHE, 6HOT€XHOHOFI/II/I; paccMaTpruBaTh
rio0anbHblE  JKOJOTMYECKHe  MpoOJIeMbl  COBPEMEHHOCTH,
dbopmMupoBaTh

10 OTHONICHUIO K HUM COOCTBEHHYIO TTO3HIIHIO.

I[TP6 10. CdopMupoBaHHOCTH YMEHUW CO3/1aBaTh COOCTBEHHBIE
MUChbMEHHBIE M YCTHBIE COOOIIEHHS Ha OCHOBE OHOJOrHMYecKOit
MH(GOPMAIIUU U3 HECKOJIBKUX HCTOYHUKOB, TPAMOTHO HCI0JIb30BATh
MOHATHIHBIN arnmapat OMOJIOTUH

OK 02. Ucnonb3oBath
COBpEMEHHbIE
CpencTBa IOKCKa,
aHam3a

Y MHTEPIpeTaIuu
nHpopmauu

1 THGOPMAIOHHBIE
TEXHOJIOTHH IS
BBITIOJTHCHHUS 3319
npodeccroHaIbHON
TSI TeIbHOCTH

JImyHOCTHEIE pPE3yJbTaThl JOJIKHBI
YacTu: ICHHOCTHU HAYYHOI'O ITO3HAHHA:

OTpaxxaTb B

-c(hopMHpPOBaHHOCTH MHUPOBO33PEHHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTUSL HAyKd UM OOLIECTBEHHOH MPaKTHUKH,
OCHOBAHHOI'O

Ha JIManore KyiabTyp, CIIOCOOCTBYIOIIETO OCO3HAHUIO
CBOEr'0 MECTa B MOJIMKYJIBTYPHOM MHUpE.
MeTanpeaMeTHbIe pe3yIbTaThl TOJDKHBI OTPaXKaTh:
OBnanenue YHUBEpCaJIbHBIMHU y4eOHBIMU
MO3HABATEIbHBIMU 1€ CTBUSMMU:

B) paboTa ¢ nH(popMaIHei:

- BJAAETh HABBIKAMU TMOJyYeHHUS HHPOpPMALUU
U3 HCTOYHUKOB pa3HbIX THUIIOB, CaMOCTOSATEIBHO
OCYILECTBIIATH ITOUCK, aHAJIN3, CUCTEMATU3ALUI0

U MHTEpPIpeTaluo UHPOPMAIUK PAa3IMYHBIX BHJIOB
1 (opm npeacraBieHus;

- co3/laBaTh TEKCTHl B pa3IM4YHBIX (opmaTax ¢
y4e€TOM Ha3HayeHus HHPoOpMalMM U  LEJIeBOU

ayIuTOpUM,  BBIOMpas  OoNTUMalIbHYIO  (opmy
MIpe/ICTaBICHUS
Y BU3yaJM3allly;
- OUEHUBAThb  JIOCTOBEPHOCTb,  JIETUTUMHOCTb

ITP6 1. ChopMHpOBAaHHOCTh 3HAHUM O MECTE M POJIM OHOJIOTHH
B CHCT€ME€ HAY4YHOrO0 3HaHUSA; (PYHKIHMOHAIBHOM TI'PaMOTHOCTH
YeJIOBeKa JISl PEIICHUS KU3HEHHBIX IPOOIIeM.

I[TP6 7. CdopMHUpPOBAHHOCTb YMEHMSI HPUMEHSATH IOJTYYEHHbIE
3HAHUS Uil OOBSCHEHHsT OWOJIOTMYECKUX MPOIECCOB W SIBICHUH,
JUTA TIPUHSITHST MPAKTUYECKUX PEHICHHH B TOBCEIHEBHON JKH3HU
¢ 1enpio obecrneyeHns 0€30MaCHOCTH CBOETO 370POBbS U 37J0POBbS
OKpYXalOUIMX JIFO/eH, COOJIOACHUS 370pOBOrO o0Opa3a >KU3HH,
HOpPM T'PaMOTHOTI'O MOBEICHUS B OKPYKAIOUIEW MPUPOJHOU Cpere;

MOHUMaHWE  HEOOXOJUMOCTH  HCIOJIb30BAHUS  JTOCTHIKEHHM
COBpEMEHHOW OHMOJOrMM M OMOTEXHOJOTHH JUIsi palMoHAIbHOIO
IIPUPOAOIOIb30BAHHUS.

I[MP6 10. CdopMupOBaHHOCTh yMEHHI CO3/1aBaTh COOCTBEHHBIC
IIMCbMEHHbIE M YCTHbIE COOOLIEHHMS Ha OCHOBE OMOJOrMYECKOM
nH(pOpPMAIIUU U3 HECKOJIBKHX HCTOUHUKOB, TPAMOTHO HCIIOJIb30BaTh
MOHATHIHBIN arnmapat OMOJOTHH




nHpOpMaIMu, €€ COOTBETCTBHUE
MOpPaJIbHO-ITHYECKHM HOPMaM;

- UCIIOJIL30BATh CPEICTBA HH(POPMAITMOHHBIX

U KOMMYHHKAIIHOHHBIX TEXHOJOTHA B PCHICHUH

IIpaBOBbBIM H

KOTHUTHBHBIX, KOMM YHHUKATHBHBIX 5
OpraHU3alMOHHBIX 3a1a4 c coOIroAeHUEM
TpeOOBaHUI SPrOHOMUKH, TEXHUKUA OE30MaCHOCTH,
TUTHEHBI,  PECypcOoCOepeKeHUsi, TMPaBOBBIX U
THYECKUX  HOPM, HOPM uH(pOPMaIMOHHON
0€e30MacHOCTH
OK 04. DdpextuBHO JIMYHOCTHBIC pE3yJbTaThl JODKHBI oOTpaxkath B | [IPO 5. IlproOpereHue ombiTa MPUMEHEHHS OCHOBHBIX METOIOB

B3aMMO/ICHCTBOBATh
1 paboTaTh B
KOJJICKTUBE 1 KOMaH/Ie

YaCcTU: LIEHHOCTH HAy4YHOTO MO3HAHUS: OCO3HAHUE
IIEHHOCTH HAay4YHOM JEATEJIIbHOCTH, T'OTOBHOCTH
OCYILECTBJIATh IMPOEKTHYID U HCCIEN0BATEIbCKYIO
NEeSITETbHOCTh MHIUBUAYAJIBHO U B TPYIITIE.
MertanpenMeTHbIe Pe3yabTaThl JOJHKHBI OTPAXKATh:
OBiazieHre yHUBEpCAJbHBIMH KOMMYHHKAaTUBHBIMU
IEUCTBUSIMU:

0) COBMECTHasl J1eATCIbHOCTb:

- TOHWMaTh U WCIOJb30BAaTh MPEUMYIIECTBA
KOMaHTHOW M WHJIUBUAYaTbHOU paOOTHI;

- MpUHUMATh I[€JIM COBMECTHOW JI€ATEIIbHOCTH,
OpPraHU30BbIBATb U  KOOPAMHHUPOBATH  JEWUCTBUS
II0 €€ JOCTHIKCHMIO: COCTaBJIATh ILIAH IEHCTBUH,
pacnpenensiTh poJid C Y4€TOM MHEHUU YYaCTHHKOB
00CYXXI1aTh pe3yJIbTaThl COBMECTHOW PabOTHI.
OBiajiecHMe  YHUBEPCAJIbHBIMU  PEryJATUBHBIMU
JIEUCTBUSIMH:

T') IPUHATUE CE0S ¥ IPYTHX JFOCH:

- IPUHUMATh MOTHBBI M apryMEHTHI JPYTUX JIOACH
MPY AHAJIM3€E PE3YIbTATOB AEATEIBHOCTH;

- IPU3HABATh CBOE MPABO U MPABO JIPYTUX JIIOIeH

Ha OIIMOKH;

- pa3BUBAaTh CIOCOOHOCTh MOHUMATh MUP C MO3HIIUH

HAaY4YHOI'O ITO3HAHH:, UCIIO0JIb3YCMbIX B OHOJIOTHH: Ha6J'IIOI[eHI/IH
M OIMKMCAaHHA KHUBBIX CUCTEM, IIPOLCCCOB U HBHGHI/Iﬁ; opraHu3anuyu

U TMPOBCACHUSA OMOJIOrMYECKOr0  BKCII CpUMCHTA, BBIABUIKCHUA
THUIIOTE3, BBISIBJICHUA 3aBUCHUMOCTH MCKIAY HucciaeayemMbIMU
BCIIMYUHaAMHU, 00BSICHEHHS IMOJIYYCHHBIX PE3YIbTATOB

u  (OpMYyIUPOBaHUS BBIBOJIOB C
MOHSATUN, TEOPUH U 3aKOHOB

HCIIOJIb30OBAHHEM  HAYYHBIX




JPYTOro 4enoBeKa

OK 07.
CoeicTBOBaThH
COXPaHEHUIO
OKpY’KaIoIlEen Cpeibl,
pecypcocOepexeHuro,
MPUMEHSITh 3HAHUS
00 U3MEHEHUH
KITUMAaTa, TPUHIIATIBI
OepexITMBOTO
MIPOM3BOICTBA,
3¢h(HEeKTUBHO
JIEUCTBOBAThH

B UPE3BBIYANHBIX
CUTYaIHSIX

JInyHOCTHBIE peE3yNbTAaTBl JOJDKHBI OTPAXKATh B
YacTu: 3KOJIOTUYECKOTO BOCIIUTaHUS: -
COPMUPOBAHHOCTh  JKOJOTHMYECKOH  KYIbTYpHI,

IIOHUMAHHE BIIMSHHUS  COLMAIBHO-3KOHOMHUYECKHUX
MPOIIECCOB HA COCTOSIHUE MPUPOTHOM U COLHATBHOU
CpeAbl,  OCO3HaHWE  TIJI00ANBbHOrO  XapakTepa
9KOJIOTUYECKUX MTPOOIIEM;

- INITAHUPOBAHUE U OCYLIECTBIICHUE IEUCTBUI

B OKpYXalollled cpeie Ha OCHOBE 3HAHMS Leleil
YCTOWYMBOI'O Pa3BUTHSI YEJIOBEUECTBA;

- aKTUBHOE HENPUATHE JEHCTBUMN, IPUHOCAIIUX Bpe
OKpYyXalolleH cpene;

- YMEHHE IpPOTHO3UPOBaTH HEOIArONpPHUATHBIE
9KOJIOTMYECKHE TOCIEACTBUA IPEAN PUHUMAEMBIX
JEICTBUM, IPENOTBPAILATh UX;

- paclIMpeHue OmbiTa JeATeIbHOCTH 3KOJIOTrHYECKOM
HaIIPaBJICHHOCTH.

MertanpenMeTHbIE pe3yIbTaThl JOJDKHBI OTPAKATh:
OBnazieHNe yHUBEPCATbHBIMA KOMMYHHUKATHBHBIMH
JIEUCTBUSIMH:

0) cCOBMeCTHasI 1eATeITbHOCTb:

- TOHMMaTb MW  MCIOJB30BATh IPEUMYIIECTBA
KOMaH/JHON U MHAUBUAYAIbHON paboOTHI;

- INpPUHUMATh LEJIU COBMECTHOM JEATEIIbHOCTH,
OpPraHU30BbIBATh U KOOPIAUHUPOBATH JEHCTBUS

0 €€ JOCTUKEHHUIO: COCTaBJIATh IIaH JIEHCTBH,
pacnopenensiTh poJid C Y4eTOM MHEHUN Y4acTHUKOB
00CyXaTh pe3yJbTaThl COBMECTHON pabOThI

ITP6 5. IlpuoOpereHue oIbITA MPUMEHEHHUS OCHOBHBIX METOJIOB
HAyYHOT'O TIO3HAHUS, HUCIOJb3YeMbIX B OHOJIOTHU: HAOIIOJEHUS
1 OMMCAaHUS )KUBBIX CUCTEM, MPOLIECCOB U SIBJIEHUI; OpraHu3auu

U TIPOBCACHUIA OMOJIOTMYECKOT0 DKCII CpUMCHTA, BBIABUXCHUMA
THUIIOTE3, BBISIBJICHUA 3aBUCUMOCTHU MCKOY HucciaeayEeMbIM
BCIIMYHMHAMHU, 00BSICHEHHS IMOJIYYCHHBIX PE3YyJIbTATOB

U (QOpPMYyIHPOBaHHUS BBIBOJAOB C
MIOHATHM, TEOPUI U 3aKOHOB.
[1P6 6. CpopMuUPOBAHHOCTH YMEHHUS BBIACIATH CYIIECTBEHHBIC

HCIIOJIb30OBAHUEM HAYYHBIX

NPU3HAKK  BHPYCOB,  KJIETOK  IPOKAPUOT U  IYKAPHOT;
OJIHOKJIETOYHBIX

M MHOTOKJICTOYHBIX  OPraHW3MOB, BHJOB, OHOIEOIEHO30B
U OKOCHUCTEM; OCOOEHHOCTH TMPOIECCOB OOMEHa BEIECTB

U TpeBpallleHus] PHEPruM B KIeTKe, (POTOCUHTE3a, IJIACTHYECKOIro
U DHEpPreTHYecKoro oOMeHa, XEMOCHHTe3a, MHTO3a, Meio3a,
OIJIOAOTBOPEHMS, PAa3BUTUS U Pa3MHOXKEHHs, WHAWBUIYAIbHOIO
pa3BUTHs Opranu3Ma (OHTOreHes3a), OOpbOBI 3a CyIIECTBOBaHUE,
€CTEeCTBEHHOro O0TOOpa, BHI000pPA30BaHMS, MPUCIOCOOICHHOCTH
OpPraHMU3MOB K cpesie OOMTaHMs, BAMSIHUSI KOMIIOHEHTOB SKOCHCTEM,
aHTPOTIOT€HHBIX U3MEHEHUH B 3KOCHCTEeMaX CBOEH MECTHOCTH,
KpyroBOpOTa BEIIECTB U MPEBpaleHUE SHEPruu B Onocdepe.

ITP6 7. CdopMHpPOBAHHOCTb YMEHMSI IPUMEHATH IOJTY4YEHHBIE
3HaHUA U1 OOBSICHEHHS OMOJOIMYECKMX IIPOLECCOB U SIBJICHUH,
JUId TIPUHSTHUSI MPAKTUYECKUX PELICHUH B IOBCEAHEBHOM JKU3HU
C Lenblo o0ecrneueHus 6e30MacHOCTH CBOETO 37J0POBbS M 3/10POBbS
OKpYXalOLIUX Jrojed, COOJIOAECHUS 370pOBOro oOpa3a >KU3HH,
HOPM T'pPaMOTHOI'O TOBEACHHUS B OKPYXKAIOIIeH MPUPOTHON Cpene;
IIOHMMaHWE  HEOOXOJUMOCTU  HCIIOJIb30BAHUS  JTOCTHXKEHHM
COBpPEMEHHON OHMOJOrMM W OMOTEXHOJIOTMH JUIsl PallMOHAIbHOIO
IPUPOJIOTIOJIH30BAHMS




IIK®

3 VkaspBatorcs [1K, ameMeHTBI KOTOPHIX (DOPMUPYET TPUKIAAHOW MOIY/Ih (MPO(pECcCHOHANIBHO OPUEHTHPOBAHHOE cojepxkanue) B cootBerctBur ¢ ®IOC peanusyemoin
npodeccnn/criemansHoctr CIIO.



2. CTpyKTypa U conep:kaHue o011e00pa3oBaTeI1bLHOM TUCIUIIAHBI

2.1. O0beM JUCUMILUIMHBI U BUAbI Y4e0HOIl padoThI

Bup yueOHoii padoThI Oo0beM B yacax
O0beM 00pa3oBaTe/IbHONM MPOrPAMMBI AMCUMIIINHBI 144

BT. 4.:

TEOPETUYECKUE 3aHATUSA 98
MIPAKTUYECKUE 3aHATHUS 30
nabopaTOpHBIE 3aHATUS 8
KOHTPOJIbHBIE pa0OTHI 6
OcHoBHOE cofep:kanne” 102
IlpodeccnonanbHO OPMEHTHPOBAHHOE COEPKAHTE® 40
IpomeskyTouHas arTecTamus ° (quPpepeHnpoBaHHbIii 3a4€T) 2

4 OCHOBHOE COJEPKAHME BKJIOUAET COJEPIKATEILHBIE JIMHUA 110 y4eOHOMY mpenmery «Buosorusy» (6a30BbIi ypOBEHD)
®DenepanbHOI 00pa3oBaTEIBHON MPOTPAMMEBI CPEIHETO O0IIero o0pa3oBaHMS, YTBEPXKACHHOW MpHUKa3oM MHHHCTEpPCTBa
npocsemeHust Poccuiickoit @eneparun ot 18 mas 2023 r. N 371 (B pemakiuu IIpuka3za Munnpocsemenus Poccun ot 9
okTs10ps 2024 . N 704).

> TIpodeccHOHANTBHO OPUEHTHPOBAHHOE COINEPKAHUE MOXKET OBITh pACTIPEAEIEHO MO pasfenaM (TeMam) WM
CKOHIIEHTPUPOBAHO B pazzerne [IpukiaaHoii Moy,

6 CDopMa l'[pOMe)KyTO‘-IHOFI aTTeCTalli U KOJIUYECTBO YacCOB, OTBOAUMBIX Ha €€ NPOBEACHUEC, PETIIaMEHTUPYIOTCA y"-Ie6HI>IM
wranom OIT CTIO.



2.2. TemaTru4yeckuii IVIAH U COAEPKaAHME JUCUUILIMHBI « BUosorus»

HaunmeHnoBanue Conepskanue yue0HOro MaTepuasia (OCHOBHOE H NPO()ecCHOHAIBLHO OPHEHTHPOBAHHOE)', O0bem | Popmupyembie
pa3aesioB M TeM J1adopaTopHbIe U NPAKTHYECKHE 3aHATHSA, IPUKJIATHOH MOYJIb (MIPH HAJINYHNH) 4acoB | KOMIeETEeHUHH
1 2 3 4

OcHOBHOE coep:RaHue
Pa3nes 1. buoJiorusi Kak Hayka 2
Tema 1.1. | Conepxanue yueOHOro MmaTepuaa 2
buonorus B | buonorus — nayka o xuBod npupone. CBsi3u OHOJOTHMU C OOIIECTBEHHBIMU, TEXHUYECKUMHU U OK-01. OK-02
CHUCTEME HAyK JIpYTHMHU €CTECTBEHHBIMHM HayKaMu, (puiiocodueli, penuruei, STUKOH, 3CTETUKON U mpaBoM. Poub OK-0 4’ OK-07’
Oouonorun B (pOPMHPOBAHUU COBPEMEHHOM HayuyHOW KapTHHBI Mupa. Cucrema OHOIOTHYECKUX 11K, 1.’3_1.10
HayK.
MeTtoapsl TO3HAHHS JKUBOM MpUpOAbl (HAOMIOJEHHE, HSKCIEPHUMEHT, OIMCAaHUEe, H3MepeHue,
KJIACCH (PUKAIMs, MOIEIMPOBAHUE, CTATHCTUYECKAsi 00pabOoTKa TAHHBIX)
Pasnen 2. ’Kusble cucTeMbl 1 X OPraHu3alus 2
Tema 2.1. | ConepxaHue yueOHOro MaTepuaa 2 OK-01, OK-02,
Ob6mas JKupble cucteMbl (OMOCHCTEMBI) KaK MpeaMeT u3ydeHus: oumonoruu. OTiIn4Yue )KUBBIX CUCTEM OT OK-04, OK-07
XapaKTEePUCTUKA | HEOpraHU4ecKoil mpuposl. CBOHCTBA OMOCHCTEM U UX Pa3HOOOpasHe. I1K.1.3-1.10
JKU3HU VYpoBHU oOpraHuzanuu OUOCHCTEM: MOJEKYISIPHO-T€HETUYECKUM, KIETOUYHBIM, OpraHu3MEHHBbIH,
MOMYJISAIIMOHHO-BUI0OBOM, 9KOCUCTEMHBIH (OHOoreoneHoTHYecKuil), buochepHslii
Pa3znen 3 XumMuyeckuii coCTaB U CTPOEHHE KJIETKH 18
Tema 3.1. ConepkaHue yueOHOro maTepuaa 2 OK-01, OK-02,
XUMUYECKUN XUMHUYECKHIM COCTaB KJIETKU. XUMUUYECKUE DJIEMEHTHI: MaKpPO3JIEMEHThI, MUKPOAJIeMeHThl. Bona u OK-04, OK-07
COCTaB KIIETKHM. | MUHEpasibHbIe BemiecTBa. DyHKIIMU BOABI U MUHEpAJbHBIX BemiecTB B kierke. [lommep:kanue IIK.1.3-1.10
Bona OCMOTHYECKOro OajlaHca
¥ MMHEpalbHBIC | [IpakTHuecKoe 3aHATHES 1

7 ObpasoBaTenbHas OpraHu3anus BIIPaBe CAMOCTOATENLHO ONPENENATh IIOCIENOBATENLHOCTh U3YYEH S Pa3IeIoB M TEM, BXOIAIIUX B HUX, 4 TAKXKE MEPEPACIIPENETIAT KOIMIECTBO
4acoB JUIsl OCBOCHUS OOYYalONIMMHUCS y4eOHOTO Marepuana, € YYeTOM JIOTHKH (DOPMHUPOBAHHS MPEAMETHBIX PE3yJbTaToOB, OOMUX M MPO(ECCHOHATBHBIX KOMIIETEHIIUH,
MEXIIPEIMETHBIX CBSI3€H ¢ IPYTHMHU AUCIUILTHHAMHE 0011e00pa3oBaTenbHOTO 1 00mIenpodeccnoHaNbHOTO NUKIIOB yaebHoro mrana OI1 CIIO.

8 Yacel mpakTHUECKHUX U TaOOPATOPHBIX 3aHATHI yUTEHEI B COAEPKAHUU y4eOHOTO MaTepuaa U BXOAAT B 00LIee KOJIUYECTBO YacoB Mo TeMe. Yachl KOHTPONILHEIX padoT He BXOAAT B
o0111ee KOJIMIECTBO IO TEME M YUTCHEI B 00IIEM KOJMYECTBE YacOB TI0 PA3JIeITy.



BEIIECTBA

No 1 «buonoruueckas pojiib MHHEPAIbHBIX BEIIECTB B OOECIEUCHUH >KU3HEACATEIbHOCTH
OpraHU3MOB, MPOSBJICHUS TUCcOalaHCa MUHEPATIbHBIX JIEMEHTOBY

Tema 3.2.
buonoruueckn
Ba)KHBIE
XUMHYECKUE
COEeIUHEHUS

ConepxaHue yueOHOro Mmatepuasa

benku. CoctaB u cTpoeHue OenKOB. AMUHOKHCIOTHI — MOHOMephl OenkoB. HezameHumble u
3aMEHUMbIC aMUHOKHUCIIOTHl. AMUHOKHCIIOTHBIA COCTaB. YPOBHU CTPYKTYpPBI OCITKOBON MOJIEKYJITBI
(mepBuYHasl, BTOpUYHAS, TPETUUHAS U YETBEPTHUHAs CTPYKTypa). XUMHUYECKHE CBONCTBA OETIKOB.
buonoruueckue GyHKIHH OEITKOB.

®depmeHTsl — OHoornueckue kataau3aropel. CTpoeHne GepmMeHTa: akTUBHBIN IIEHTP, CyOCTpaTHAS
cneuupuuHoctb. Kodepmentsl. Buramunbl. Otiauuus (QepMEHTOB OT HEOPraHMYECKHX
KaTaJlM3aTOPOB. YTJIEBOJbI: MOHOCaXapH/pl (IJI0K03a, puOo3a M Je30KcHupubdo03a), Jucaxapuibl
(caxapo3a, JaKkTOo3a) W TOJMcaxapuabl (Kpaxmal, TJHMKOIeH, IeJUIoo3a). buonorunueckue
GbyHKIMM  yraeBopoB. Jlumuuel: TpuriaMuepunasl, ¢dochomunuasl, crepouasl. ['mapoduibHO-
rupodoOHbIe cBolicTBa. buosnornyeckue QyHkuuu JunuaoB. CpaBHEHHE YIJIEBOAOB, OEIKOB U
JIMIHJIOB KaK UCTOYHUKOB 3HEPIUH.

Hyxneunnossie kucnotsl: JJHKu PHK. Hykneoruabl — MOHOMEpBI HYKJIEHHOBBIX KM CI0T. CTpoeHue
u ¢pynkuuu JTHK. Ctpoenne u pynkimu PHK. AT®: crpoenue u pyHKIuH

JlaGopaTopHble 3aHATHS

Neo 1 «Onpenenenue Haauuus Kpaxmalia B IPOAYKTAaX MUTAHUS.
Ne 2 «M3y4yeHne KaTamUTHY €CKOM aKTUBHOCTH ()ePMEHTOB (Ha MPUMEPE aMUIIa3bl MM KaTala3bl)»

Tema 3.3.
CrpykTypHO-
¢byHKIMOHATbHA
1 OpraHu3anus
KJIETOK

Conepkanue yueOHOro MaTepuana

[lutomnorust — Hayka o kjetke. Kierounas teopus — nmpuMep B3auMOJSHCTBUS Uael U (aKTOB B
Hay4YHOM IO3HAaHUH. MeTOIbI U3y4EHUS KIIETKH.

Knerka kak menocrHas jxuBasg cucrema. OOmme NpU3HAKM KIETOK: 3aMKHYyTas HapysKHas
meMOpana, mosiekyibl JIHK kak renetndeckuii anmapar, cucrema cuHTe3a Oenka.

Tunsl  KIETOK:  dyKapuOTHuYecKass M IpokapuoTuuyeckas. OCOOEHHOCTM  CTPOEHUS
npokapuoTuueckoi kieTku. Kierounas crenka Oaxrtepuil. CTpoeHHE 3YKapUOTHUECKOH KIIETKH.
OCHOBHbIE OTJIMYUS PACTUTENbHOH, )KUBOTHOM M IpUOHOM KieTku. [loBepXHOCTHBIE CTPYKTYpHI
KJIETOK— KJIETOYHAsl CTEHKa, INIMKOKaIUKC, ux ¢yHkuuu. Ilnasmatuueckas memOpaHa, ee cBoiicTBa
1 QYHKIUH.

[Muromna3ma u ee opranouabl. OgqHomemMOpaHHbie opranouasl kiaetku: DIIC, anmapar I'oabmku,
nu30coMbl. [lomyaBTOHOMHBIE OpPraHOMAbl KJIETKM: MUTOXOHApPHUM, IacTuabl. ITpomcxoxnenue
MHUTOXOHJpUH W mactua. Bunel nmactua. HememOpaHHBIE OpraHouIbl KIETKH: PHOOCOMBI,
KJIETOYHBIN IIEHTP, LEHTPUOJIA, PECHUYKH, )KTyTUKHA. DYHKIIUA OPraHOMAOB KIETKU. BriroueHus.
SAnpo — perynsaTopHbIi 1eHTp KieTku. CTpoeHue sjapa: sigepHas 000J04yKa, KapuoIula3ma,




XPOMAaTHH, SIJPBHIIIKO. XPOMOCOMBI. TpaHCIIOPT BENIECTB B KIIETKE

JlaGopaTopHbie 3aHATHS 2
Ne 3 «M3yueHue cTpoeHUS KJIETOK paCTEHWMH, XUBOTHBIX M OakTepHil MOA MHUKPOCKOIOM Ha
TOTOBBIX MUKpOIIpEnaparax U uX orucaHue».
Ne 4 «IIponuniaemoctb MeMOpaHbI (IIJIa3MOJIN3, AETIIA3MOIN3)»
Pa3nen 4. ZKusHeesiTeIbHOCTh KIETKH 10
Tema 4.1. ConepkaHue yueOHOro MaTepuaa 3
O6meH BemiecTB | OOMEH BEIECTB, MJIM METa0OMU3M. ACCUMWIANUSA (TUIACTUYCCKHI OOMEH) W JUCCHMHEJISALIUS
U TIPEBPANICHUEC | (3HEPreTHYECKUH OOMEH) — JBE€ CTOPOHBI E€IMHOrO Ipoiecca Merabonu3Ma. Poyib 3aKOHOB
SHCPTHH COXpaHEHHUs BEIleCTBAa M HHEPruu B IOHUMaHUM MeTaOonm3ma. Tumsl oOMEHa BELIECTB:
B KJICTKC aBTOTPOQHBIN U reTepoTpodHBIi. Posb pepMEHTOB B 0OMEHE BELUIECTB U NPEBPAILEHUU DHEPTUH B
KIIETKE.
®otocunTe3. CBeroBas u TeMHOBas ¢a3bl porocuHTes3a. Peakuun dortocunTe3a. P (HEKTUBHOCTD
¢orocunTeza. 3HaueHue (oTocuHTe3a IS KU3HM Ha 3emie. BiusHue ycnoBuil cpenpl Ha
(OTOCHHTE3 M CIIOCOOBI MOBBIIIEHUS €r0 NIPOJLYKTUBHOCTH Y KYJIBTYpPHBIX pacTeHUH. XeMOCHHTES.
XeMOCHHTE3UpYIoIre OaKTepru. 3HaAUCHNE XEMOCUHTE3a JJIsl )KU3HHU Ha 3eMIIe.
OHepreTuueckuii oOMeH B KkieTke. PaciieruieHue BemiecTB, BBIJEICHHE U aKKyMYJIHUpOBaHUE
SHEPruM B KIETKe. JTambl HSHEpreTuyeckoro oodmeHa. ['nmmkonus. bpokeHue u ero BHIBI. OK-01, OK-02,
Kucnopognoe oxucinenue, Wi KieTodHoe JbixaHue. OxuciurtenbHoe (ochopuiInpoBaHUeE. OK-04, OK-07
O heKTHBHOCTD SHEPreTUYECKOro 0OMEeHa TIK.1.3-1.10
Tema 4.2. ConepxaHue yaeOHOTO MaTepraa 2
buocunTe3 Peakunu matpuuHoro cuHTe3a. I'eHernueckas mHpopmarusa u JJHK. Peanmzanus renernueckoi
Oenka uH(popMmanuu B kieTke. ['eHeTnyeckuil koJ u ero coiicTBa. TpaHCKpUNIUsS — MaTPUUYHBIA CHHTE3
PHK. Tpancnsuust — 6uocunres Oenka. Drtanbl TpaHcisauuu. KonupoBanue amMuHOKuCIOT. Poib
pubocoM B OuocuHTe3e OeKa
ITpakTHYECKOE 3aHSITHE 1
Ne 2 «PemeHue 3a1a4 Ha ONpeEIeNICHUE MOCIEI0BATEIBHOCTH HYKIEOTHUIOB)
Tema 4.3. Conepxanue yaeOHOTro MaTepraa 2
Bupycsl Heknerounsle ¢opmbl xku3Hu — BUpycbl. Mctopus oTkpsiTHs BupycoB (/. WM. VBaHOBCKwUii).

Oco0eHHOCTH CTPOEHHS M >KM3HEHHOro IMKJIa BHpYycoB. bakrepuodaru. bonesnu pacrtenwuii,
JKUBOTHBIX W UE€JOBEKa, BBI3bIBaEMbIE BUpycamMu. Bupyc mmmyHonmedunura gyenoBeka (BUY) —
Bo30yautens CIIN/la. [IpodunakTuka pacnpocTpaHeHHs BUPYCHBIX 3a00IeBaHU




KonTpoasnas padora Ne 1 «MosekysIpHbI YPOBEHb OpraHU3aIIUH KHUBOT'0)

Pa3gen S. PazMHOKeHHe U MHAMBHAYAJbHOE PAa3BUTHE OPraHU3MOB 20

Tema 5.1. Conepxanue yaeOHOTO MaTepraa 2

JKuzHeHHbIH KneTounslit UK, WK )KU3HEHHBIN UK KieTku. MHTepda3a u muto3. [Ipoieccel, nporekaromme

LIUKJI KJIETKU B wuHTepdaze. Penmmkamuss — peaknus marpuanoro cuHTe3a [IHK. Ctpoenme xpomocom.
XpoMOCOMHBIH Habop — KapuOTHM. JIUMIOWTHBIA M TalUIOWIHBIA XPOMOCOMHBIE HaOOpHI.
Xpomatuasl. LluTonornueckne OCHOBBI pa3MHOKEHUSI M1 MHANBUIyaJIbHOI O Pa3BUTHSI OPTraHU3MOB.
Henenne kinerkn — muto3. Cramgum mutosza. I[lpomeccel, mpoucxondiiume Ha pa3HbIX CTaaAMsIX
muTo3a. buonoruueckuii cmpica mutosa. I[Iporpammupyemas rudesb KIETKH - alloNTO3

Tewma 5.2. Conepxanue yaeOHOro MaTepuaia 4

DopMBbI @®opMbl pa3sMHOXKEHHUS OpPraHU3MOB: Oecrosjoe M MosioBoe. Buabl 0ecronoro pasMHOXEHHS:

pa3MHOXKEHUS JIeTICHHE Ha/JBO€ U IOYKOBAHHWE OJHO M MHOIOKJIETOYHBIX, CHOPOOOpa3OBaHUE, BEreTaTUBHOE

OpPraHu3MOB pasMHOXKeHHuE. MICKyCCTBEHHOE KIIOHUPOBAHUE OPraHU3MOB, €70 3HAYCHUE IS CEJICKIIHH.
[TonoBoe pa3mMHOXKEHHE, ero oTiInuyus oT Oecmosoro. Meiio3. Craguu Mmeitoza. Ilponeccsl,
MpOUCXOJAIINE Ha cTaausx Meio3a. I[loBemenme xpomocom B Meio3e. KpoccuHrosep.
buonornyeckuii cMpIci W 3Ha4YeHHE Melo3a. ['ameroreHe3 — mporecc oOpa3oBaHUS IOJIOBBIX
KJIETOK y XHMBOTHBIX. [lOJOBBIE jKene3bl: CEMEHHMKM M sudHMKH. OOpa3oBaHUE M pa3BUTHE
MOJIOBBIX KJIETOK — TaMeT (CrepMaTo30H 1, siflleKIeTKa) — criepMaToreHes u ooreHe3. Oco0eHHOCTH
CTPOCHMS AUIEKIIETOK U criepmaTo3ouioB. OnogorBopenue. [laprenorenes

Tema 5.3. ConepkaHue yueOHOro MaTepuana 4

WunuBuayansno | UanuBuayansHoe pa3BUTHE (OHTOreHe3). OMOpHOHANBHOE pa3BUTHE (dMOpHOreHe3). OTarbl

e pasBUTHE | SMOPHOHAIBHOT'O PA3BUTHUS Y TIO3BOHOYHBIX JKUBOTHBIX: APOOJICHHE, TaCTPYIIALUSA, OPraHOreHes.

OpraHu3MOB [ToctaomOpuoHanbHOe pa3BUTHE. THIBI MOCTIMOPHOHAIBHOIO pa3BUTHS: NpPsAMOE, HE MpsAMoe
(fMumHOYHOE). BimsHMe cpenpl Ha pa3BUTHE OPraHU3MOB; (DAKTOPBI, CHOCOOHBIE BBI3BIBATH
BPOXJICHHBIE YpoAcTBa. PocT 1 pasButue pacreHuil. OHTOreHe3 [BETKOBOIO PaCTEHMsI: CTPOCHUE
CEMEHHU, CTAIMH Pa3BUTUS

Tema 5.4. IIpogeccnoHaILHO OPHEHTHPOBAHHOE COlEPKAHME (CoAepKaHUE NIPUKJIATHOIO0 MOLYJIsA) 6

OcobenHoctu Bapuant 1. Tkanu pacteHuil. CTpoeHUE OpPraHOB PAaCTUTENBHOIO OpraHM3Ma, UX POJIb U CBA3b

CTPOEHUS Mexay coboi. JXKu3HEeNesTeIbHOCTh PACTHTEIBHOIO OpraHu3Ma. POCT W pa3BUTHE pPACTCHHS.

1 pa3BUTHUA VYcnosus npopacranust ceMsH. IlonroroBka cemsiH k moceBy. PasButue mpopoctkos. BimsHue

MaKpoOpraHusM | (UTOropMOHOB Ha pocT pacrteHusi. PocToBble nBHXKeHUS pacTeHuMid. PazButue mobera M3 MOUKH.

OK-01, OK-02,
OK-04, OK-07
IIK.1.3-1.10




Pa3mHoxxeHue pacteHuit u ero 3HaueHue. CeMeHHOe (F€HEpPATHUBHOE) pPa3MHOXKEHUE pPACTEHUU.
HBerkn u conBerus. OnbuieHue. IlepekpécTtHoe omblieHHE (BETPOM, >KMBOTHBIMHU, BOJOW) M
camoornblieHue. J[BoliHoe ononoTBopeHue. BereraTuBHOe pa3sMHOKEHHE 1[BETKOBBIX PACTEHUN B
npupoae. BereratnBHOe pa3MHOXEHUE KYJIbTYPHBIX pacTe€HUH. XO35HCTBEHHOE 3HA4YCHUE
BEre€TaTUBHOI'O Pa3MHOKECHHUS.

IIpakTrueckue 3aHsITUS

Ne 3 PazpaGoTka MEHTaIbHOM KapThl TKAHEH, OPraHOB M CHCTEM OPraHOB MaKpOOPraHU3MOB
(pacTeHust, >)KUBOTHBIE, YEJIOBEK) C KPAaTKON XapaKTEePUCTUKON UX (PYHKIUHA.

Ne 4 «BupycHble u OakTepualibHble 3a00J€BaHMS MaKpPOOPraHU3MOB (UE€JIOBEK, *XKMBOTHBIE,
pacTeHus). DNUAEMUYECKUN (3MU300TUYECKUH, snuduToTHYecKuil) mpouecc. OOLMe TPUHLUIIBI
MCIOJIb30BaHUS JIEKAPCTBEHHBIX BelecTB. OCOOEHHOCTH MPUMEHEHMsI aHTHOUOTHKOBY

Pa3nen 6. HaciiencTBEHHOCTh M H3MEHYHBOCTH OPraHU3MOB

20

Tema 6.1.
3aKOHOMEpPHOCT
Y HacJIeIOBaHUs

ConepkaHue yueOHOro MmaTepuasia

[Ipenmer u 3amaum renetuku. Ponabs muTonoruu M SMOPUOJIIOTMU B CTAHOBIIEHUH TE€HETHKU. Bkiasn
POCCHMCKMX H  3apyOeXKHBIX Y4YEHBIX B  pa3BUTHE TEHETUKH. MeToabl TEeHETUKH
(ruOpHUIOTOTrHYECKUH, IUTOT CHETUYECKHU, MOJIEKYJISIPHO-T€HETUY €CKUM ). OcHOBHbIE
reHeTHYeCKe NOHATHs. [ 'eHeTnueckasi CHMBOJIMKA, UCIIOJIb3yeMasl B CXEMax CKpeEIIUBaHUM.
3aKOHOMEPHOCTH HACJIeOBaHMs TMPH3HAKOB, yCTaHOBIeHHBbIe [. Menaenem. MoHoOrubpumaHoe
CKpelnMBaHue. 3aK0H eNMHOo0O0pasusi THOPUAOB MepBOro mokojaeHus. [IpaBuUIO0 JOMHUHUPOBAHMS.
3aKOH pacllerieHns Mpu3HakoB. ['unore3a yuctoThl rameT. [1oaHOE M HEMOJIHOE TOMUHUPOBAHUE.
JurubpuaHoe cKkpemmBanue. 3aKOH He3aBUCUMOTO HACIEIOBaHNS TPU3HAKOB. [[uToreneTnueckue
OCHOBBI ~JTUTHOPUIHOIO CKpelMBaHUs. AHalu3upyloliee ckpenmBanue. Mcmonb3oBaHue
aHAJM3UPYIOIIETO CKPEIIMBaHUs JJIsl ONpeIeIeHNs TeHOTHIIAa 0COOU.

[IpakTHyeckue 3ansaTus '

Neo 5 Pemienue 3a1a4y Ha onpezelieHre BEpOSTHOCTH BO3HUKHOBEHHS HACJIEJICTBEHHBIX MPU3HAKOB
Opyd  MOHO-, [JW-, TOJUTHOPUAHOM U  AHAJM3UPYIOMIEM CKPEHIMBAHWHM, COCTABJICHHUE
TCHOTUITUYECKUX CXEM CKPEIIUBaHUs

Tema 6.2.

Conepxanue yueOHOro MaTepuana

OK-01, OK-02,
OK-04, OK-07
IIK.1.3-1.10

% Ilns mpodeccuit/crnenuan-HOCTER, CBA3aHHBIX ¢ 00BbEKTOM H3yueHus “PacTenus’” MaTepual TEMbI M3y4aeTcs Ha MPUMEPE OpPraHu3Ma PacTEHHi.
Js mpodeccuii/cnenuanbHOCTeH, CBI3aHHBIX ¢ 00bEKTOM H3yueHus “YKUBOTHBIE” MaTepral TeMbl U3y4aeTcs Ha IPUMepE OPTaHU3MOB JKHBOTHBIX.
Js mpodeccuit/ciennanbHOCTEH, CBI3aHHBIX ¢ 00bEKTOM M3ydeHHs “‘UelroBek™ MaTepral TeMbI H3ydaeTcs Ha IPIMEPE OpraHu3Ma J9eI0BeKa.

10 Tins mpodeccuit/cnenuanbHOCTEN, CBA3aHHBIX ¢ 00BEKTOM M3yueHus “PacTenus” MoAOUPAIOTCS TEHETHYECKUE 3a/1aul, CBA3AHHBIE ¢ HACIEI0BAHUEM MIPU3HAKOB Y PACTEHHH.
Jns mpodeccuit/cnennanbHOCTEH, CBI3aHHBIX ¢ 00beKTOM n3ydeHus “JKMBOTHBIE” MOIOMPAIOTCS TCHETHYSCKUE 3a/1a9H, CBA3aHHBIEC C HACIEJOBAaHNEM IMPU3HAKOB Y JKUBOTHBIX.
st mpocdeccuii/cnenmnanbHOCTeH, CBA3aHHBIX ¢ 00beKTOM H3ydeHus “Uenoek” moAOHparoTcsi TeHETHYECKHE 3a/1aul, CBSI3aHHbBIC C HACIIEI0OBAHNEM IPU3HAKOB Y YETIOBEKa.




CuerieHHoe CueruieHHoe HacienpoBaHue TpusHakoB. Pabora T. Moprana mo cCremieHHOMY HAacJelI0OBaHUIO
HacjeI0BaHue reHoB. HapyiieHue cienjgeHuss T'€HOB B pe3yJibTaTe€ KPOCCHMHTOBEpa. XPOMOCOMHAas TEOpHs
MIPU3HAKOB HaciencTBeHHoCTH. ['eHeTnueckue kapThl. ['eHeTrka mosja. XpoOMOCOMHOE OmpeneieHue Ioa.
AyTOCOMBI M TIOJOBBIE XpPOMOCOMBEI. ['OMOramMeTHble W TETepOraMeTHBIE OPTaHU3MEI.
HacnenoBanue npru3HaKoB, CIEIUICHHBIX C TOJIOM
[IpakTrueckue 3aHsATUS
Ne 6 Pemrenue 3a1au Ha ompe/eneHre BePOITHOCTH BOZHUKHOBEHUSI HACIICICTBEHHBIX MTPH3HAKOB
MIPH CLETJIECHHOM HacJeI0BaHUH, COCTaBJICHUE TeHOTUITMUECKUX CXEM CKPELIUBAHMS
Tema 6.3. ConepkaHue yueOHOro MaTepuaa
3akoHOMepHOCT | M3MeHYnBOCTh. BHIbI M3MEHYMBOCTH: HEHACJICJCTBEHHAs M HacCleACTBeHHas. Poyib cpensl B

U UBMCHYHMBOCTHU

HEHACJIC[[CTBEHHOM W3MEHYMBOCTH. XapaKTepUCTUKA MOAU(DUKAIIMOHHON  HM3MEHUYHBOCTH.
Bapuannonnsnii psx u BapuanvoHHas Kpubas. Hopma peakuum npusHaka. KommdyecTBeHHbIE U
KaueCTBEHHbIC MPU3HAKH W UX HOpMa peaknuu. CBoiCcTBa MOIU(PUKAITMOHHON HM3MEHYHBOCTH.
Hacnencrsennas, Uiy reHOTHIHYECKass U3MEHYNBOCTh. KoMOMHAaTHBHAS M3MEHYUBOCTL. Meo3 u
MOJIOBOM TMPOIECC — OCHOBA KOMOWHATHBHOW HW3MEHYMBOCTH. MyTallMOHHAs W3MEHYHBOCTD.
Knaccudukanuys myTanuii: reHHbIE, XpOMOCOMHbBIC, T€HOMHBIE. YacToTa M NMPUYMHBI MYTAIIHi.
Mytarennbie (akTOpbl. 3aKOH TOMOJIOTMYECKHX PSAIOB B HACIEACTBEHHOM W3MEHYHMBOCTHU
H. 1. BaBunona

[IpakTrueckue 3aHsITUS

Ne 7 Pemenue 3aaa4 Ha onpeACICHUC BCPOATHOCTU BOSHUKHOBCHUA HACIICACTBCHHBIX IMPU3HAKOB
ITPpH Ppa3JIMIHBIX THIIAX BSaHMO}IefICTBI/ISI T'CHOB, COCTABJICHUC I'CHOTHUITMYCCKHUX CXCM CKPCHIMBAHUSA

Tema 6.4.
I'eneruka
YyejjoBeKa

Conepkanue yueOHOro MaTepuaa

I'enetnka wuyenoBexka. Kapuotun uenoBeka. OCHOBHBIE METOABl T'€HETUKM  4EJIOBEKa:
reHeaJOrn4ecKuii,  OJM3HELOBbIM, LHUTOreHeTHYeCKUH, OHMOXMMHUYECKHH,  MOJIEKYISIPHO-
reHetndyeckuii. COBpPEMEHHOE OIpeNe]eHUEe TEHOTUIA: IIOJHON€HOMHOE CEKBEHHPOBAHHUE,
IeHOTUIIUPOBAaHUE, B TOM uucie ¢ nomoumpio [I[P-anamm3a. HacnenctBenHble 3a0osieBaHMS
YeJI0BeKa: reHHble 00JIe3HU, 00JIE3HU C HACIIEACTBEHHON MPEApaCIoNoKEHHOCTbIO, XPOMOCOMHbIE
6one3nu. ComaTuueckue U reseparuBHble MyTauuu. CTBONOBbIE KJIETKU. [IpHHIMIBI 310pOBOro
o0pa3a >KU3HH, AMATHOCTUKH, MPOMUIAKTUKUA U JIEYEHUS TEeHEeTHYecKuX Ooie3Heill. Memuko-
IFEHETUYECKOE KOHCYJIbTUPOBAHME. 3HAYEHHE MEIUIMHCKOM T€HETUKM B IIPEAOTBpAILEHUU
U JICUCHUH T'€HETHYECKUX 3a00IeBaHUN YenoBeKa

IIpakTrueckue 3aHsATUSA

Ne 8 «CocraBieHne 1 aHAJIM3 POIOCIOBHBIX YETIOBEKA)

KonTpoabsnas padora Ne2 «HaciaencTBeHHOCTh M1 H3MEHYUBOCTH OPraHU3MOB)Y




Paznen 7. DBoronnoHHas 0M0JI0TUs

Tema 7.1. ConepxaHue yueOHOro Mmatepuasa 2
OpomonuonHas | [Ipearnocbulkn BO3SHUKHOBEHHS JBOJIOIMOHHON TEOpPHH. DBOJIOIMOHHAS TEOpUs U e€ MecTo B
TCOpHS Ouonoruu. BimsHuE »HBOJNIOLMOHHOM TEOPUM HAa pa3BUTHE OUOJIOTMM M JPYIMX Hayk.
u ee Mecro B | CBuaerenbcrBa 3BoJoLMHU. [lameoHTosormdyeckue: MOCIENOBATEIbHOCTh IOSABICHHUS BUIOB B
Ouonoruu MAJICOHTOJIOrMYECKOM JIETONUCH, TepexoaHbIe popMbl. broreorpadguueckue: CXoACTBO U pa3nudue

dayH u ¢iaop MaTEpUKOB M OCTPOBOB. DMOPHOJOTHYECKHE: CXOACTBA M Pa3NIU4Us SMOpPHUOHOB

pa3HBIX BUJOB TO3BOHOYHBIX. CpaBHUTEIbHO-aHATOMHUYECKHE: TOMOJIOTHYHBIC, AaHAJOTHYHBIE,

pYAMMEHTAapHBIE OpraHbl, aTaBU3MbL. MOJIEKYISIPHO-OMOXUMUYECKHE: CXOACTBO MEXaHH3MOB

HACJIEZICTBEHHOCTM W OCHOBHBIX METa0OJIMYECKUX TMyTell y BCeX JKUBBIX OPraHHU3MOB.

OpomonuonHas Teopust Y. lapsuna. Ilpennochulki BO3HMKHOBEHMsI JapBUHHU3MA. [IBukyuue

CHJIBI ABOJIIOLIMY BUAOB 1O JlapBuHy (M30bITOYHOE pa3MHOXKEHUE MPU OIPAaHUYEHHOCTH PECY PCOB,

HeomnpeaeaEHHas U3MEHYUBOCTh, O0ph0a 3a CyIIECTBOBAaHUE, ECTECTBEHHBIN 0TOOD) OK-01, OK-02,
Tema 7.2. Copepxanue yaeOHOro MaTepraa 3 OK-04, OK-07
Mukpossomonu | Cunatetnueckass teopust sBomounn (CTD) m e€ OCHOBHBIE TMOJOXKEHUS. MHKPOIBOJIOIHS. IIK.1.3-1.10
b [Tonynauusa xak eiIMHULA BUAA M 3BOMOLMU. [IBrkynme cuibl ((akTOpbl)3BOIIOLUU BHUJIOB B

npupoje. MyTallMOHHBIN TMpollecc U KOMOMHATUBHAS M3MEHUMUBOCTh. [1OMYISIIMOHHBIE BOJHBI U

npeiid rernos. M3omsius u murpanus. EcrecTBeHHBIN 0TOOP — HAMPABIAIOMINN (PaKTOP IBOIFOIUH.

®opmbl ecTecTBEHHOro 0TOOpa. [IpHCIIOCOOICHHOCTh OPraHM3MOB Kak pe3yJibTaT IBOJIOIHH.

[Tpumepsl mpucrnocoOsieHH y opraHu3moB. ApomMopdosbl U uavoadantauvd. Bug u

BugoodOpazoBanue. Kpurtepun Buga. OcHoBHBIE (GOpMBI BHI000pa3oBaHUs: Teorpaduieckoe,

HKOJIOTHYECKOE
Tema 7.3. Conepxanue yaeOHOro MaTepuaia 2
Makpossomonu | MakposBomorusi.  @Dopmbl  dBOMOLMU:  QHUIETHYECKAs, JUBEPreHTHAas, KOHBEPreHTHasl,
s napajuienabHas. HeoOpaTuMocTh 3BOJIIOIIUU

[TpakTHUyeckoe 3aHsATHE 1

Ne 9 «Omnucanue npucrnoco0JIEHHOCTH OPraHu3Ma U €€ OTHOCUTEIIBHOT'O XapaKTepay
Pa3znen 8. Bo3HuKHOBeHHE M pa3BUTHE KM3HH Ha 3emuie 10 OK-01, OK-02,
Tewma 8.1. ‘ Conepxanue yueOHOro Mmatepuasa 2 OK-04, OK-07




3apoxaenue u | JloHayuHbIe IPEACTABICHUS O 3apOXKIECHUHU KU3HU. HayuHble TMnoTe3bl BOSHUKHOBEHUS )KU3HU Ha IIK.1.3-1.10

pa3BUTHE KU3HU | 3emiie: abMoreHe3 W MmaHcIepMus. XUMUYecKas IBOMIOLUA. AOMOTEHHBI CHHTE3 OPraHUYECKUX
BELIECTB WM3HEOPraHMUYECKUX. OKCIEPUMEHTAJIbHOE IIOATBEPKICHUE XWMHMYECKOH 3BOJIIOLIMHU.
Hauanpabie »sTanmbr Ouonornyeckod HBomonuu. [wumoresa PHK- wmumpa. dopmupoBanume
MeMOpaHHBIX CTPYKTYp M BO3HUKHOBEHHE MPOTOKJIETKH. llepBble KIETKM M HUX 3BOJIOLUS.
®opmMupoBaHUE OCHOBHBIX I'PYIII KUBBIX OPraHU3MOB.
PazButne xu3Hu Ha 3emuie 1o paM u nepuonam. Karapxei. Apxeiickas U poTepo30iicKas Ipbl.
[Taneo3oiickas »pa W €€ mepuoAbl: KEeMOPHHCKHI, OpIOBUKCKHM, CHUIYpUICKHUH, 1EBOHCKUH,
KaMEHHOYTOJIbHBIN, TTEpMCKUl. Me3030McKas 3pa U €€ NepUOAbl: TPUACOBBIN, FOPCKUAM, MEIOBOM.
Kaiinozolickass »pa u €€ Tmepuolbl: TaJCOreHOBBbI, HEOTCHOBBIM, AHTPONOICHOBBIN.
XapaKTepUCTHKA KJIIMMATA U I'€0JIOTMUYECKHUX MTPOLIECCOB

Tema 8.2. Conepxanue yaeOHOro MmaTeprasa

Cucrema Cucrema OpraHuyecKoro MUpa Kak OTpaKeHHe 3BOIHOLUMU. OCHOBHbBIE CUCTEMATUYECKUE T'PYIIIIbI

OPraHMYECKOro | opraHu3MoB. OCHOBHBIE STambl ABOJIOLUU PACTUTEIHHOTO U KMBOTHOTO MHpa. ApoMop¢o3sl y

MHpa pacTeHul 1 )kUBOTHBIX. [l0osiBIIeHNE, paclBET U BBIMUPAHHUE IPYIII KUBBIX OPraHU3MOB

Tema 8.3. | ConepxaHue yueOHOro MmaTepuasa

[Tporcxoxaenu | DBomroIUs 4YeiaoBeKa. AHTPOIOJIOrMS Kak Hayka. Pa3BuTHE MPEACTaBICHHH O MPOUCXOXKICHHH

€ 4YeloBeKa — | ye;moBeKa. Meroabl M3ydeHus aHTponoreHe3a. CXOJICTBA U Pa3IUyUs YEIOBEKAa M KUBOTHBIX.

AHTPOMOTEHES. CucremaTnueckoe TOJIOKEHHE uenoBeka. JIBmxkymme cuibl  (pakTopsl) aHTPOIOreHe3a.

OcHOBHBIE HacnenacrBeHHass WM3MEHUHMBOCTh U €CTECTBEHHBIM o0TOOp. OOmIecTBEHHBIH 00pa3 KHU3HH,

CcTaguu M3TrOTOBJIEHUE OPYIUN TpyZJa, MbIIUIEHHE, peub. OCHOBHBIE CTAUU U BETBU SBOJIIOIMHU YEJIOBEKA:

SBOJIFOLAU aBCTpalonuTeKkd, YenmoBek ymenbld, YenoBek mnpAMoOXoasummid, YeloBeKk HeaHAEPTallbCKUM,

YeJI0BEKa UYenoBek  pa3syMHBII  COBpEMEHHOro Thma. HaxogKu HMCKOMmaeMbIX OCTaHKOB, BpEMs
CYLLECTBOBaHMsI, 00JACTh PacIpoCTpaHEHUs, 00bEM I'OJIOBHOT'O MO3T'a, 00pa3 )KU3HH, OPYAHUS.
Yenoseueckue pacbl. OcCHOBHbIE OOJIBIIME pachl: €BpONEOUAHAsl (eBpas3uiickasi), HErpo-
aBCTpajougHas  (9KBaTOpHallbHAs),  MOHroJiougHas  (a3uaTcKko-amMepukaHckas).  YUepTsl
MPUCIIOCOOJIEHHOCTH TIPECTaBUTENICH YEeTIOBEUECKUX pac K YCIOBUSAM cCyllecTBoBaHUsS. EnnHCTBO
yenoBeueckux pac. Kpuruka pacusma
[IpakTHueckue 3aHATHUS
Ne 10 «Bpems u myTH pacceneHus 4eaoBeKa 1o IIaHEeTey

Pa3znen 9. Opranusmbl M OKpYy:Kamomiasi cpeaa OK-01, OK-02,

Tema 9.1. | Conepkanme yue6HOro MaTepuana OK-04, OK-07




DKOJIOTUA  Kak

DKoJIOrusl KaK Hayka. 3aJadud W pa3feibl dKOJOTMH. MeToabl 3KOJOTMYECKUX HCCIICTOBAaHUM.

IIK.1.3-1.10

Hayka. Cpenpl | DKogoruueckoe MUPOBO33PEHUE COBPEMEHHOr 0 uyesoBeka. Cpeabl OOMTaHUsS OPraHU3MOB: BOJHAS,
JKU3HMU. HA3eMHO-BO3JyIlIHAsl,  IOYBEHHAas, BHYTpPUOpPraHU3MEHHass.  OKOJOTMYecKhe  (PaKTOpHI.
Oxonoruueckue | Kinaccugukanus skogorudeckux (GaxTopoB: abMOTHUYECKHE, OMOTHYECKHE U aHTPOIOTECHHBIE.
(baxTopsl JeiicTBHe SKOIOrMYecKuX (PakTOPOB Ha OPraHU3MbI
Abuorndeckne (akTOpbl: CBET, TeMIeparypa, BIakHOCTh. DotomepmomusM. Ilpucmnocobnenus
OpPraHU3MOB K JICUCTBUIO a0MOTHYECKUX (PaKTOpOB. buosornyeckue puTMbl.
buotnueckue ¢aktopsl. Buabl OMOTHYECKMX B3aUMOJCHCTBUN: KOHKYPEHIUS, XUIIHHYECTBO.
[Tapa3utu3m, MyTyalu3M, KOMMEHCadu3M (KBapTHUPAHCTBO, HaXJIEOHHYECTBO), aMEHCAIIU3M,
HeliTpanu3M. 3HayeHHe OMOTHYECKUX B3aUMOJEHCTBUIN /Ui CYyIIECTBOBAHMS OpPraHU3MOB B
MPUPOTHBIX COOOIIECTBAX
Tema 9.2. Conepxanue yaeOHOro MaTepraa 2
OKOJIOrHYecKUe | DKOMOrHYECKUE XapaKTePUCTUKU Moy siini. OCHOBHBIE MMOKA3aTeId MOMYJISIIUN: YUCICHHOCTD,
XapaKTCPUCTUKH | MJIOTHOCTh, POXKAAEMOCTb, CMEPTHOCTb, IPUPOCT, MUTpalvs. JMHAMUKA YUCIIEHHOCTH MOMYJIALHNH
MOy JISALUA U €€ peryJsmnus
[IpakTrueckoe 3aHsaTHE 1
Ne 11 «IToacuét n0THOCTU NOMYJISILIUKA pa3HBIX BUAOB PACTEHUN»
Paznen 10. CooGmiecTBa M 3K0JIOTHYeCKHE CHCTEMbI 18
Tewma 10.1. Conepkanue yueOHOro MaTepuaa 2
CoobmiecTBa CooOmrectBO opranu3MoB — OuomeHo3. CTpyKTypbl OHOIIEHO3a: BHAO0Bas, MPOCTPAHCTBEHHAs,
OpraHU3MOB, Tpoduueckas (numesas). Bunbi-nomuHanTel. CBs3u B OHOIIEHO3E.
3KOCHCTEMBI Dkonorudeckue CHCTeMbl (9kocucreMbl). lloHsTHe 00 »dKocucTeMe U OWOreomeHo3e.
OYHKIIMOHAJIbHBIE  KOMIIOHEHTHI ~ 9KOCHCTEMBI:  MPOIYLEHThI, KOHCYMEHTBI, pPEIYICHTHI.
KpyroBopor BemecTB M MHOTOK JHEPruM B HKOcUcTeMe. Tpoduueckue (MHUILEBbIE) YPOBHU
skocuctemsl. [IumieBsie nenu u cetu. OCHOBHBIE TOKA3aTENN SKOCUCTEMBI: OMoMacca, MPOAYKIIHS. OK-01, OK-02,
DKOJIOTUYECKUE TMHUPAMUIbI: TMPOAYKIIMH, YHUCICHHOCTH, Oumomacchl. CBOHCTBa 3KOCHUCTEM: OK-04, OK-07
YCTOMYMBOCTh, cCamoperysinus, pasutue. Cykueccus IIK.1.3-1.10
[IpakTuueckue 3aHsATUS 2
Ne 12 PemieHne npakTHKO-OpHEHTHPOBAHHBIX PACUETHBIX 3aJaHUN HA COCTABJICHUE TPOPHUESCKUX
nene, nupaMu OMoMacchl M SHEPTUH, TIEPEHOCY BEIIECTBA U DHEPIHH B SKOCHCTEMAaX
Tema 10.2. ConepxaHue yueOHOro Mmatepuasa 1
[Ipuponnsie [Ipupoansie  SKOCHCTEMBI. DKOCHCTEMBI peK U 03€p. DKOCUCTeMa XBOHMHOrO WM
9KOCHCTEMBI MIMPOKOJIIMCTBEHHOT O Jieca. AHTPOIOTE€HHBIE 3KOCHCTEMBL. ATPOIKOCHCTEMBI. Y POO3KOCHUCTEMBI.

buonornueckoe U X035 CTBEHHOE 3HAYCHHUE arpOIKOCUCTEM U ypOodKkocucTeM. bruopasHooOpaszue




Kak (akTop ycToiunBoCcTH 3K0ocucTeM. CoxpaHeHue OMOJIOrHYecKoro pazHoodpasus Ha 3emiie
Tema 10.3. ConepxaHue yueOHOro Mmatepuasa
buocdepa — Yuenne B. U. Bepnaackoro o 6mocdepe. ['panuiier, coctaB u cTpyktypa Ouochepsi. Kupoe
riobanpHas BemiecTBO U ero pyHkiuu. OcobeHHOCTH Gnocdephl Kak rodanbHON dIKOCHCTeMBI. JJuHaMuyeckoe
IKOCHCTEMA paBHOBecHe M oOpaTHas cBsi3b B Omochepe. KpyroBopoTsl BemecTB 1 OMOr€OXUMHUECKUE LIUKITBI
3emiu AIIEMEHTOB (yriiepoaa, a3oTa). 30HaIbHOCTh Onochepsl. OCHOBHBIE OMOMBI CYIIH

ITpakTyeckue 3aHATUS

Ne 13 Pemenne mpakTHKO-OpMEHTHPOBAHHBIX pPACUYETHBIX 3a7ad Ha ONpeleieHuEe IJIOMAIH

HaCaKJEHUM U1 CHUKEHMsI KOHIIEHTpallMM YIJIEKHCIIOro ra3a B aTMoc(epe CBOEro peruoHa

IPO’KUBAHUS
Tema 10.4. IIpodeccnoHaAIbHO OPUEHTHPOBAHHOE COlepPKaAHME (COIEPKAHUE TPUKJIATHOTO MOYJIA)
Busiaue YenoseuectBOo B Ouochepe 3emin. AHTpomoreHHole H3MeHEHHs B Ouocdepe. [noOanbpHbIE
AHTPONIOT€HHBIX | 3Kojoruyeckue mnpodsembl. CocyliecTBOBaHUME MNpUpoAbl M 4yesnoBedecTBa. CoxpaHeHHe
baxTOpoB Ha | Guopa3HOOOpa3usi Kak OCHOBa ycTOWUMBOCTH Omocdepsl. OCHOBa palOHAIBHOIO YIIPABICHUS
o6uochepy IPUPOAHBIMU PECYPCAMHU U MX MCHOJIb30BaHME. JJocTHKEHUS] OMOJIOTHH U OXpaHa MPHPOJIbI

[TpakTrueckoe 3aHsaTHE (Ha BEIOOD MperoaBaTesis)

Ne 14 «Dkonoruueckue acnekThbl MpoQeccu OHAIBHOM 1€ TEIbHOCTH »

Wi «BiustHue Tpou3BOACTBEHHBIX (PAKTOPOB Ha OPraHM3M YeJIOBEKa»

i «PeleHne NpakTUKO-OpUEHTHUPOBAHHBIX PACUETHBIX 3aJaHUI IO COXPAaHEHUIO IMPUPOAHBIX

PECYPCOB CBOETO PETMOHA MPOKHUBAHUA» 1
Tema 10.5. IIpogeccnoHaTILHO OPHEHTHPOBAHHOE CO/IEPKAHME (COepKAHUE NIPUKJIATHOTO MOYJIs)
Bisiane 310poBee M ero cocrapistonpe. PakTopbl, MOJOKHUTEIPHO M OTPULATEIBHO BIMSIOLIME Ha
COLMaJIbHO- opraHu3M uenoseka. I[Ipobiema TEXHOTEHHBIX BO3JAEHCTBUI Ha 3[0pOBbE  4EJOBEKa
JKOJIOTUYECKUX | (JIEKTPOMArHUTHBIE TOJIs, OBITOBAs XUMHUS, W30BITOYHBIEC IIYMBbI, paguanus U T.I.). Axantanus
baxTOpoB opraHu3zmMa dejoBeka K (¢akropam okpyxkatomed cpensl. IlpunHnunsl  ¢opmupoBaHus
Ha 3JI0pOBbE | 3/10poBbecOeperatomiero nopeaeHus. dusnyeckas aKTUBHOCTb U 370pPOBbE. ['PymIbl 310pOBbs.
YyesioBeKa OcHOBBI 3aKanMBaHUA. buoXMMHUYEcKHe acleKThl pallMOHaIbHOro nutanus. [lpaBuia 6e3onacHoro

UCMOJb30BaHUSl OBITOBBIX MPUOOPOB M TEXHHUYECKUX YCTpoilcTB OBnajeHue MeTofamu

OTpENENICHNS IOKa3aTelled YMCTBEHHOW pPabOTOCIOCOOHOCTH, OOBSICHEHHE TMOITYyYEHHBIX

11 Tins mpodeccuit/cnenuanbHOCTEN, CBA3aHHBIX ¢ 00bEKTOM M3yueHus “PacTenus’ npeaiaraeTes 3a[auue 1o pacdeTy CTPYKTYPHI 3aracoB JPEBECHHEI.

Jns mpodeccuit/ciennanbHOCTEH, CBI3aHHBIX ¢ 00BEKTOM H3ydeHUs “KMBOTHBIC” MpemiaraeTcs 3alaHue Mo OI[CHKE PHIOOTIPOLYKTHBHOCTH BOJIOEMOB.

Jms mpodeccnit/cnennansHOCTEH, CBI3aHHBIX ¢ 00bEeKTOM M3ydeHHs “UemoBek™ mpeiaraeTcs 3alaHie pacuera BOAOMOTPEOIICHNs HACEIEHHOTO ITYHKTA.

s npodeccuii/criennaibHOCTEH, CBA3aHHBIX C JOOBIUCH TTOJIE3HBIX NCKOITAeMbIX IPEAJIaracTcs 3aJaHue 10 pacyeTy CpoKa HCYepIacMOCTH TPUPOJHBIX PECYPCOB.
st mpodeccuii/cnennanbHOCTeH, CBA3aHHBIX C CEIIbCKUM X035 CTBOM, NpeitaraeTes 3ajaHue 1Mo OIleHKe OajlaHca OPraHnIecKOro BEIIECTBA MOYBHI.



pe3ynbTaToB U (POPMYIUPOBAHUE BBHIBOAOB (IMMMCbMEHHO) C HCIIOJIb30BAHMEM HAaYYHBIX MOHSITUH,
TEOpUMl ¥ 3aKOHOB

[IpakTHueckoe 3aHsATHE

Ne 15 «Omnpenenenue CyTOYHOrO palMoOHa MUTAHHUS B 3aBUCUMOCTH OT YpOBHS (pu3HuecKoit
AKTUBHOCTH»

JlaGopaTopHbIe 3aHATHS

No 5 «BmmsiHue abuotudyeckux (GaKTOPOB Ha 4YeIOBEKa (HU3KHE M BBICOKHE TEMIIEPATYPHI)»
(B xauecTBe TPUITEPOB CHIKAIOIUX paOOTOCIIOCOOHOCTh MCIOJIB30BATh YCIOBHUS OCYILECTBIIEHUS
1po¢ecCOHaIbHON ASSITEIbHOCTU: IIYM, TEMIIepaTypa, pusnueckas Harpy3ka u T.1.)

KonTpoasnas padora Ne 3 «Teopernueckne acnekTsl 3KOJIOTUU»

Pa3znen 11. CeJ’leKHI/Iﬂ OpPraHu3imMoB, OCHOBbI OMOTEeXHOJI0TUH

Tema 11.1.
Cenexiuusg  Kak
HayKa H
rpoliecc

Cozpeprkanue y4eOHOro Matepuala

Cenekuusi Kak HayKa WM TpoOLECC. 3apOXKICHHE CENeKIMu M AoMecTukauus. Yuenne H. .
BaBunoBa o 1meHTpax MHOTooOpa3usi M TPOUCXOXKICHUA KYyIbTYpHBIX pacTteHuid. LlenTpsr
MIPOMCXOKIEHUS JOMAIIHUX KUBOTHBIX. COPT, MOpoJa, HITAMM.

CoBpeMeHHBIE METO/IbI CENICKIIMU. MacCOBBI U WHIUBHIYaIbHBIA OTOOPHI B CEIICKIIMKM PACTCHUN U
KUBOTHBIX. OT[eHKa dKcTepbepa. bIM3KopoACTBEHHOE CKpelMBaHUe — MHOpUAKUHT. Yncras TuHus.
CkpenmBaHue YUCTHIX JUHUMA. ['eTeposuc, nim rubpuanas cuna. HepoacTBeHHOE CKpelBaHue —
ayropuauar. Otnanéunas rudpuan3anus u e€ ycrnexu. MICKycCTBeHHBIN MyTareHe3 U MoydeHue
MOJIUIIONU10B. J{OCTHKEHUS CENEKIINU PACTEHU, )KUBOTHBIX U MUKPOOPTraHU3MOB

N | 0o

Tema 11.2.
OCHOBBI
OMOTEXHOIOT U

buortexHomoruss Kak oOTpacib MpPoOM3BOACTBA. ['eHHass WHXXeHepus. OTambl CO3/aHUA
pexomOunanTHo JIHK wu Tpancrennsix opranusmoB. Knerounas wumxenepus. Kierounsie
KyJbTYypbl. MUKpPOKJIOHAIbHOE pa3MHOKeHUE pacTeHui. KiloHMpoBaHME BBICOKONPOMYKTHUBHBIX
CEJIbCKOXO3SIMICTBEHHBIX OpPraHU3MOB. OKOJOTMYECKHE M JTHuyeckue mnpodiembl. I'MO -
IeHETUYECKH MOAN(PUIIMPOBAaHHBIE OPTaHU3MBbI

Tema 11.3.
brnorexnomornu
B JKU3HHU

u npodeccun

IMpodeccHoHAILHO OPHEHTHPOBAHHOE CO/Iep:KaHue (CoiepKaHHe MPUKJIATHOTO MOTYJIsT)

OCHOBHBIC HAIpaBJIEHUSI COBPEMEHHOW OMOTEXHOJOTMH B MPO(ECCHOHANBHON NEeATEIbHOCTH
yejioBeka. Meroabl 0MoTexHosorud. OObeKThl OMOTEXHOJOrHH. JTHKAa OMOTEXHOJIOTMYECKUX U
TCHETHYECKUX 3KCIepruMeHTOB. [IpaBuia morcka u aHanmu3a OMO3KOJIOTHYEeCKOH MH(GOpMALMK U3
pa3IMYHBIX MCTOYHUKOB (HaydyHass H ydeOHO-HaydHas JIdTepaTypa, CpEICTBAa MacCOBOM
uHpopmanuu, cetb IHTEpHET U Apyrue)

IIpakTrueckue 3aHsATUSA

OK-01, OK-02,
OK-04, OK-07
I1K.1.3-1.10




Ne 16 Kelicbl Ha aHanmu3 WHGOPMAIMM O HAYYHBIX JOCTHIKCHHUSX B 00JIACTH TCHETHYECKUX
TEeXHOJIOTUM, KJI€TOUHON WHXKEHEPHUH, MUIIEBBIX OMOTEXHOJIOTUH.

Ne 17 3ammra keiica: mpencTraBieHUEe pe3yJbTaTOB pEIIEHUs KeHCOoB
C Mpe3eHTalueil)

(BBICTYyILIIEHUE

Paznen 12. Pemenne keiicoB B 06,1acTH OMoTeXHOI0T il 12 8
Tema 12.1.1. IIpogeccnoHaILHO OPHEHTHPOBAHHOE COAEPKaAHNUE (COAepPKAHUE MPUKJIATHOIO MOLYJIs) 2
buorexnonorun | Pa3zBuTie 6MOTEXHOJIOTHI C UCHOIb30BAHUEM PACTEHUMN, IPUMEHEHUE MPOAYKTOB OMOTEXHOIOTHH
U paCTCHUA B )KM3HH YEJIOBEKA, ITOUCK U aHAJIN3 WH(POPMAIIMY U3 PA3INYHBIX UCTOYHUKOB (HaydHas U y4eOHO -
Hay4Has auTeparypa, Cpencrsa MacCOBOU uH(popMaLuu, CeThb WNHuTtepuer
U Ipyrue)
[TpakTHueckue 3aHATUSA 2
Ne 18 Keiicbl Ha aHanmu3 MHGOPMALMK O Pa3BUTHH OMOTEXHOJIOIHH C UCIIOIb30BaHUEM PACTCHUN
(TI0 MUHU - TPYIIIIaM)
Ne 19 3ammra keifca: npencTaBIeHHME pPE3yJbTATOB pEIICHHMS KeiCOB  (BBICTYILICHHE OK-01, OK-02,
C IIpe3eHTaImei) OK-04, OK-07
Tema 12.1.2. IIpo¢eccnonaibHO OPHEHTHPOBAHHOE COlePKAHME (COAepPKAHNE NPUKJIATHOTO0 MOYJIs1) 2 1IK.1.3-1.10
buorexnomorun | Pa3Butne  OMOTEXHOJOTMH C  TIpPUMEHEHHEM  TEXHHYECKUX cHcTeM (OumouHXKeHepus,
U TEXHHUYECKUE | GmomH(popMaThka, OMOHHKA) U WX TIPUMEHEHHUE B JKU3HH YEJIOBEKA, TOUCK W aHalmn3 UH(popMaIuu
CHCTCMBI U3 Pa3IMYHBIX HMCTOYHHWKOB (HaydyHas W ydeOHO-HaydHas JHUTepaTypa, CpPEeIcTBa MacCOBOU
uH(popmauy, cetb IHTepHET U Apyrue)
[TpakTHueckue 3aHATUS 2
Ne 18 Keiicbl Ha aHanM3 HHQPOPMAIMK O PA3BUTUU OMOTEXHOJOTHI ¢ IPUMEHEHHEM TEXHHYECKUX
cucTeM (110 MUHU- TPpyIIIaM)
Ne 19 3ammra Keiica: mTpeaCTaBICHHWE pe3yJbTATOB pEIICHUS KEHCOB (BBICTYILJICHUE
C mpe3eHTaIek )
Pa3nen 13. buosiornyeckue uccjieoBaHusi B npodeccuoHaabHOii chepe 12
Tema 13.1. IIpodeccuoHaIbHO OPUEHTHPOBAHHOE COJep:KaHue (codepsKaHue NPHUKJIATHOT0 MOAYJIs) 2
OcHOBHEBIE Hayunplii meron. MeTonbl OHMOPKOJOTMYECKUX HMCCIICIOBAHMM: IOJICBBIC, J1abOpaTOpHBIE, OK-01, OK-02,
METO/bI JKCIIEpUMEHTaJbHble. MOHHUTOPUHI  OKPYXKAIOIIEW Cpelabl:  JIOKAJIbHBIM, pPErHOHAIBHBIN OK-04, OK-07
OMOdKOIOTHYEC | 1 r1o6GasIbLHEbIIL. 11K.1.3-1.10
KHX

MeTtoapl moncka, aHanu3a W 00paboOTKM HMH(OpPMAIMH O TMPOEKTEe B PA3IUYHBIX HCTOYHUKAX.

12 O6pasoBarenbHas OpraHU3alys CaMOCTOSTENLHO ONPEAETIAET COAEPIKAHUE Pas3/ena, BHIOUpas ONHy U3 IpeIIoKeHHbIX TeM 12.1.1 -12.1.6.




HCCIIeIOBaHUI ITocraHoBKa 11711, 3a7a4, BBIABHKEHHE TUIIOTE3bI

JlaGopaTopHble 3aHATH S 2

No 6 «lIlpoBeneHne HKCHEpUMEHTa MO OMNPEAECICHUIO ONTUMAJIBHBIX YCIOBUW [UIA PpOCTa
U (U3HONIOrMYecKoll aKTUBHOCTH JAPOXKIKEBBIX KJIETOK. BbIsBIEHHE 3aKOHOMEpPHOCTEH,
(dbopMynupoBaHHE BHIBOJOB U IIPOTHO30B».

Pa6oTel Ha BBIOODP IO MUHU- TPYTIIIaM:

1. BnusiHue TeMiiepatypbl Ha pocT U (GU3MO0JIOTMYECKYI0 aKTUBHOCTD APOXIKEBBIX KIETOK.

2. BnusiHME YIiIeBOOB Ha POCT U (PU3HOTIOTMUECKY0 aKTUBHOCTD APOKAKEBBIX KIETOK.

3. CoueraHHOE BJIMSHUE TEMIIEpaTyphbl U YIJIEBOJOB HAa POCT U (PU3HOJIOTMYECKYI0 aKTUBHOCTb
JIPOKKEBBIX KJIETOK

IIpodeccHOHATBLHO OPHEHTHPOBaHHOE conep:kanue (BapnaTuBHbIii npuKIagHOH MOTy b ) 8

Tema 13.2. 4 IIpodeccuonaIbHO OPUEHTHPOBAHHOE COJepP:KaHHe (CoAepKaHUue PUKJIATHOT0 MOIYJIs)

buoskomnornyuec | Conepxanue yueGHOro Matepuaa 8
KU

IKCIEPUMEHT

- Butamunsl, epMeHTH, TOPMOHBI U UX POJIb B OpranusMe. HapymeHus npu ux HeJocTaTKe H
U30BITKE.

(pumep) - OnacHocTb 17100aJIbHBIX HapyllieHu# B 6uochepe. O30HOBBIE «IBIPBI», KUCIOTHBIE JOXKAH, CMOTU

U UX NPEAOTBpAllCHHUE.

- DKONOrn4YecKre KpU3MucChl U 3KoJoruueckre karacrpodsl. [IpenorBpaiienne nX BO3HUKHOBEHUS.
-Biusinue okpyskaroieit cpespl U ee 3arps3HeHrs Ha Pa3BUTHE OPraHU3MOB.

- BimsHue KypeHus, ynoTpeOJeHHs alKoroyii W HapKOTHKOB POJUTENSIMH HAa SMOpPHOHAIBHOE
pa3BuTHe pebeHka - BumgoBoe u skonoruueckoe pasHooOpasue OHoIeHO3a KaK OCHOBa €ro
YCTOMYMBOCTH

- [IyTu noBeIIIeHUs] OMOIOTHYECKOM MPOJYKTUBHOCTH B UCKYCCTBEHHBIX IKOCHCTEMAX.

- [ToBbIlIEHNE TPOYKTUBHOCTH (DOTOCUHTE3a B UCKYCCTBEHHBIX SKOJIOIMUECKUX CHCTEMAax
-PanmonansHoe UMCMONb30BaHME UM OXpaHa HEBO30OHOBISEMBIX IPUPOAHBIX pecypcoB(Ha
KOHKPETHBIX IpUMEpax).

IIpome:kyTouHnas arrectanus (quddepeHIIMPOBaHHBIN 3aUeT) 2

Bcero: 144

13 Ob6pasoBarenbHasl OpraHU3allds CaMOCTOSTENBHO OMPENENSeT COJEPKAHNE BAPUATHBHOTO MPHKIAIHOTO MOIYJA, HEOOXOJAMMOE Uil OCBOEHHS peanusyeMol mpodeccuu/
CTENATBHOCTH.

14 OGpasoBarenbHas OpraHU3alds CaMOCTOSTENLHO (OPMHUPYET TEMBI JUIS DKCIEPUMEHTAIBHBIX y4eOHO — MCCIENOBATENLCKUX TMPOEKTOB M Pa3spabaThiBAET MPAKTUUECKUE
1 1ab0paTOpHBIE 3aHATHS, COOTBETCTBYIOIINE UX CIEII(HKE.






3. YcioBus peajn3aiuu MporpaMMsbl 00111€00pa30BaTeIbHOM THCIHIITHHbI

3.1. lis peasm3anuu NporpaMMbl JUCUUILIMHBI T0JKHbI ObITH

NpeAyCMOTPEHbBI CJIeyIouue CrenuaJabHble OMelleHus

Kabuner «buonorumy, OCHAaIlCHHbIN 000pyTI0BaHUEM CTOJ
JIEMOHCTPAIMOHHBIN  (C  paKOBUHOM, TMOJIBOJAKOW U  OTBEACHUEM  BOJIHI,
CAHTEXHUKOW,  DJICKTPUYECKHUMHU  pO3E€TKaMH,  aBTOMaTaMH  aBapUIHOTO
OTKJIIOYEHMS] TOKa), J1abopaTOpHBIH OCTPOBHOM CTON (JIBYXCTOPOHHUM, C
3allUTHBIM, XUMOCTOMKHUM
U TEPMOCTOMKUM TMOKPBITHEM, HAJCTOIBEM, C MOACBETKOM W JJIEKTPUUECKUMU
pPO3ETKaMH, MOJBOJAKON M OTBEJICHUEM BOJbI U CAHTEXHUKOM ), CTYJI 1a00paTOpPHBIMA
MIOBOPOTHBIN, PETYIUPYEMBII TIO BBICOTE.

[IpumepHbIii TepeueHb 1EMOHCTPALMOHHOTO U JIA00PaTOPHOT0 000PYIOBAHHUS .

JleMOHCTpallnOHHOE 000PYI0BaHUE U IPUOOPBI:

— KOMIUIEKT BJIQXXHBIX [IPENApaTOB JEMOHCTPALIMOHHbBIN

— KOMIUIEKT TepOapueB IO CUCTEMATHUKE PACTEHUW C OIpeAeTuTeIbHbBIMU
KapTOYKaMu

— KOMIUIEKT KOJUICKIUH IEMOHCTPAIMOHHBIN

— 1 pPOBOI MUKPOCKON OMHOKYJISIPHBIN (C KaMepoil)

JIabopaTopHO-TEXHOJIOTUYECKOE o0opynoBaHue (;maGoparopHoe

o0opynoBanue, IpuOOPkI, HAOOPHI JIJIsE SKCIIEPUMEHTA, UHCTPYMEHTHI):
— MOJENH, MYJISIKH, allllJIMKalun
— KOMIUIEKT MOJEJICU-aNTUIMKALNI JEMOHCTPALIMOHHBIH
— KOMIUIEKT aHATOMUYECKUX MOJIENIEH JEMOHCTPAIMOHHBIN
— Ha0Op MaJICOHTOIOTUYECKUX MYJISKEN
— KOMIUIEKT OOTaHMYECKUX MOJIEIEH 1eMOHCTPAlMOHHbBIN
— KOMIUIEKT 300JI0TMYECKUX MOJIEJIEN TEMOHCTPAIMOHHBIN
— KOMIUIEKT MYJISIKEU 1€MOHCTPALIMOHHBIN

— CKCJICT 4CJIOBCKaA



— TOpC 4eJIoBeKa pa30oOpHbIN

— KOMIUIEKT MOJIEIIEH

— KOMIIJIEKT CKEJIETOB Pa3IUYHBIX KJIACCOB KUBOTHBIX

— Ta0OauIBl penbeHbIe

— JEMOHCTpAIlMOHHBIE Y4eOHO-HATJISIIHBIE TOCOOUS

— KOMIUIEKT OPTPETOB JyIsl opopMIIeHHs KaOuHeTa

— nabopaHTcKas sl KaOUHeTa OMOJIOTUM U DKOJIOTUHU

— CTOJ C ALMKaMU JJI1 XpaHEeHUsI/TyMOOit

— Kpecio oducHoe

— CTOJI JIaOOpaTOPHBIA MOCUHBIH

— CYyIIWJIbHAs MaHEeNb JJIS TOCYbI

— mkad 11 XpaHeHus: y4eOHbBIX TOCOOHi

— mKkad 11T XpaHEeHUs BIKHBIX MPENapaToB, 3allUPAIOIHIC Ha KITI0Y
— mKad A XpaHeHus J1a00paTopHOU OCYbl/ IprOOPOB
— J1a00paHTCKUM CTOJ

— CTyn 1abopaTOpPHBIii

— KOMIUIEKT eplIeil AJi MbIThs JJAOOPATOPHOU MOCYIBI.
[IpumepHBIN MepedeHb AEMOHCTPAIIMOHHOTO U J1abOpaTOpHOTO 000pYHAOBaHUS

HOCUT PEKOMEH/IATEJIbHBIN XapaKTep.

3.2. UndopmanmonHoe odecnedeHre peaTu3auiy MporpaMmmbl

Jus  peanm3amyi  MPOrpaMMBl  JUCHUIUIMHBI  OMONMHMOTeYHBIA  (OHI
o0pa30oBaTeIbHOM OpPraHW3allMd JODKEH WMETh II€YaTHBIE W/WIM JJICKTPOHHBIC
y4eOHUKH W pa3paboTaHHbIE B KOMIUIEKTE C HUMHM Yy4eOHbIe mocoOus (mpu
HaJM4YMH), JOIMYIICHHBIE K HWCIOJb30BAHHUIO TPHU PeaM3aliil 00pa30BaTEIbHBIX
IPOrpaMM CpPETHEro MpoQeCCHOHAIILHOIO 00pa30BaHMs, peaqu3yeMbIX Ha Oasze

OCHOBHOTO 00LIEro 00pa3oBaHus ™,

5 TIpuka3 MunucrepcTBa npocseinenus Poceuiickoi @eneparuu ot 5 Hos6ps 2024 1. N 769 «O0 yTBepKaeHun
(denepaabHOro MepeyHs y4eOHUKOB, HOMYIIEHHBIX K HCIIOJb30BAHUIO TIPU PEATU3aI[UH UMCIOIINX
roCyZapCTBEHHYIO aKKPEIUTALIMIO 00pa30BaTeNbHBIX IPOrpaMM HadyaJIbHOTO 00OIIEro, OCHOBHOTO OOIIETO, CPEHErO
obuiero o0pa3oBaHuUs OPraHU3ALMAMHE, OCYLIECTBIAIOIIUMH 00Pa30BaTEIbHYIO ASSTEIbHOCTD, U YCTAHOBICHUH



HpI/I pcajin3anu IIpOrpaMMabI JUCTTHITIINHBI BO3MOXXHO HCIIOJIB30BaHHUC

QJICKTPOHHBIX O6p&30BaTCJ'II>HI>IX PECYPCOB, OJOIMYIICHHBIX K HCIIOJB30BAHHUIO IIPHU

peanu3anyu o6pa3oBaTeNbHBIX IPOrPaMM CPEIHETO O0IIEro 00pa3oBanus e,

NPe/IENIbHOTO CPOKA HCIIOJIb30BaHUS HCKITIOYEHHBIX YUeOHHKOB U pa3pabOTaHHBIX B KOMIUIEKTE C HUIMHU Y4eOHbBIX
noco6uit» (B akTyanbHOM penakiun). CchUlka Ha yKa3aHHbII MpuKa3 akTyansHa Ha 20.03.2025 T.

16 [Ipuka3 MunmucTepcTBa npocserenus Poceniickoii ®enepanuu ot 18 mromsa 2024 1. N 499 "OG6 yrBepKIcHHHI
(enepabHOTO MepeyHst AIEKTPOHHBIX 00pa30BaTEIbHBIX PECYPCOB, AOMYIIEHHBIX K UCIIOJIb30BAHUIO ITPH
peanu3aniy UMEIOLINX rOCYIapCTBEHHYIO aKKpEIUTaIHI0 00pa30BaTelbHBIX MPOrPaMM Ha4albHOTO OOLIEro,
OCHOBHOTO 00I11eT0, CpeiHero oo1iero oopa3oBaHus» (B akTyallbHOM penakimu). Cchlika Ha YKa3aHHBIN MPHKa3
aktyanpHa Ha 20.03.2025 1.



4. KoHTPO/Ib M OlleHKA Pe3yJibTATOB OCBOEHHsI 00111e00pa30BaTe/IbHOi
AMCUHMILTHHBI
KoHTposib W oOLeHKa pe3ylbTaToB OCBOEHUS 001e00pa3oBaTebHON
JYCLUUILIMHBI PACKPBIBAIOTCS Y€PE3 JUCHUILIMHAPHBIE PE3YyJIbTAThl, HAITPABICHHBIC

Ha (opMHUpoBaHHE OOMIMX U MPOPECCHOHATBHBIX KOMIETEHIUU MO pasjenaMm M

TEMaM COJIepKaHusl yueOHOro MaTepurara.

Oo6mas/nmpodeccnonanbHa
sl KOMIIETEHIIUs

Paznen/Tema

THun oeHOYHBIX MEPONIPUATHS

OK 01. Bribupats crioco0sl

Temsr 1.1, 2.1, 3.1 -3.3,

OO0cy>x1eHne 1o BONpOcaM JIEKIUU

pelieHus 3amad | 4.1 - 4.3, 5.1-5.3, | Pazpabotka rnoccapus
npodeccroHaIbHON 5 4TT-0/cY, 6.1-6.4, 3anonHeHue CPaBHHUTEJIbHBIX
A 7073, 8183, 9193, [
K Pa3JINYHBIM KOHTEKCTaM 10.1-10.3, 10.411-0/¢, | o rypis orpoc
10.5TT-o/c, 111, | ukrant  ma  wWcmonb3oBaHMe
11.211-0/¢c, 12.111-0/c, apryMeHTOB, 6HOJIOrHYECKOi
13.1-13.2I1-0/c TEPMHUHOJIOTMU U CUMBOJIMKH
NupuBuayansHas
camMocCTosATeNbHas padoTa
IIpencraBienue pPEe3yabTaTOB

MPaKTUYECKUX padboT
KonTponbHbie paboTh
3amuTa TBOPYECKHUX padoT

3ammra WHIUBUYaTbHBIX
MPOEKTOB
Brimonuenue 3aJaHuH

HpOMC)KYTOqHOﬁ aTTeCTalluu

OK  02. UcnonszoBatre | Temsr 1.1, 2.1, 3.1 -3.3, | OnenuBaemast IMCKyCCHs IO

COBpEMEHHBIC cpeactea |41 - 4.3, 5.1-5.3, | BoIpocaM JIEKIUH

IIOMCKA, aHAIU3a 5.41T-o/c, 6.1-6.4, 7.1- Pa3zpaboTka MEeHTaJIbHOM KapThl B

u MHTEPNIPETALMN | 53 gq 83  gq.93 | MAHH Ipymmax

uHbOpMaIUH, ' ' " | BBIIIOJIHEHXE U 3aI0UTA

u uH(pOpMaIMOHHbBIC 10.1-10.3, 104II-ofc, nabopaTOpHBIX padboT

TEXHOJIOTUH 10.5T1-0/c, L1, [IpencraBienue pe3yJIbTaToB

s BeImodHeHus  3amau | 11.2IT-o/c, 12.111-0/c, | mpaktuyeckux paboT

npodeccuoHaIbH O 13.1-13.2I1-0/c [IpencraBnenne ycTHBIX

NEeSATENbHOCTH coO0O1IeHU ¢ Tpe3eHTalneEN,
MTOJITOTOBJICHHBIX TI0 MTEPEUHIO
HMCTOYHHUKOB, PEKOMEH/I0BAHHBIX
IIperojiaBaTesieM

OK 04. O¢pdextuBro | Temsr 1.1, 2.1, 3.1 -3.3, | ObcyxaeHue Mo BOMpocam JIEKIIUU

B3aUMOCH CTBOBATh 41 - 4.3, 5.1-5.3, | UaauBunyanbHas

u paboTaTh B KOJUICKTHBE 54TT-o/c, 6.1-6.4, 7.1- | camocrosrenbHas pabora

1 KOMaHJIe 73, 8183, 9193 [Ipencrasnenue pe3yJIbTaTOB

10.1-103,  104TI-ofc, | [PAKTHHCCKAX pador

3amuTa TBOPYECKUX paboT

Y TIpodeccnoHanbHO OPUEHTHPOBAHHOE COJIEPKAHHUE (COAEPIKAHIE TIPUKIATHOTO MOJLYJIS)




10.5I1-o/c,
11.2I1-o/c,
13.1-13.211-0/c

11.1,
12.111-0/c,

3amura
MIPOEKTOB

HHAUBUAYAJIbHBIX

OK 07. CopnelicTBOBaThH
COXPaHEHUIO OKpPYXKaIoIeH
cpensl,
pecypcocOepexeHuto,
MPUMECHSTH 3HAHUS

00 W3MEHEHHMH KJIuMaTa,
MPHUHIMIBI  OEPESIKITMBOrO
MPOU3BOJCTBA, 3(P(HEKTUBHO
JIEHCTBOBATh

B UPE3BBIYAITHBIX CUTYAIHIX

Temsr 1.1, 2.1, 3.1 -3.3,

41 - 4.3, 5153,
5.4I1-0/c, 6.1-6.4, 7.1-
7.3, 8.1-83, 9.1-9.3,
10.1-10.3, 10.4IT-o/c,
10.5I1-o/c, 11.1,
11.2IT-o/c, 12.111-0/c,

13.1-13.211-0/c

OO0cy>x1eHre o BOpocam JIEeKIINU
Pa3pabotka rioccapus

3anonHeHue CpPaBHUTEIbHBIX
TabIUIY

TectupoBanue

VYcTHBIN onpoc

JnkTaHT Ha KCIIOJIb30BAHUE
apryMeHTOB, OMOJIOTUYECKOM
TEPMHUHOJIOTMU ¥ CUMBOJIUKH
NunuBunyanbHas
caMmocTosTeNnbHas paboTta
[IpencraBnenue pEe3yabTaTOB

MPaKTUYECKUX padboT
KoHTposnbHble paboTh

3amuTa TBOPYECKUX padboT

3ammra WHIWBHUIYaTbHBIX
MIPOEKTOB

Brinosnnenue 3amanum
MPOMEKYTOUHOUN aTTecTaluu
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