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[Iporpamma aucuuminasl OO/.13 « buonorusi» pa3paboTaHa B COOTBETCTBUU
¢ ®I'OC cpennero odmero odpazoanusi (Ilpuxaz MuHuctepcTBa 00pa3zoBaHUs U
Hayku P® ot 17 mas 2012 1. Ne 413 "OO6 yrtBepxaeHun ¢henepaabHOTo
rOCYJapCTBEHHOT0 00pa30BaTEIbHOIO CTaHJapTa cCpeiaHero oduiero oOpazoBaHus'",
C U3MEHEHUSIMU U JIOTIOJIHEHUSIMH OT:
29 nexadps 2014 1., 31 nexabps 2015 r., 29 utons 2017 r., 24 cents6ps, 11 nexabps
2020 r., 12 aBrycra 2022 r., 27 nexabps 2023 1.), ¢ ydeToM TpeOOBaHMI
denepanbHOTO0  rOCYyJapCTBEHHOTO  00pa30BaTENIbHOIO  CTaHAApTa  CPEIHEro
npodeccuonaibHoro  obpazoBanus ~ mo  npodeccun  35.01.27  Mactep
CEeJIbCKOX03AMCTBEHHOr0 Mpou3BojacTBa, (Ilpuka3 MunucrepctBa oOpa3zoBaHus U
Hayku PO ot «24» aBrycta 2022 r. Ne355), ¢ uaMeHeHusiMu U gonojHeHusiMu ot 03
utoniss 2024r., 27 wmapra 2025 r., npuMepHOM OCHOBHOHM 00I111€00pa30BaTEIbHOM
porpaMMbl (s JTUCIUTUTHHE buonorus TUISE npodeccuoHaIbHbIX
oOmreoOpazoBaTebHbIX  OpraHu3alui, yTBepkaeHHOH CoBETOM 1O  OILICHKHU
coJlep KaHMsl M KadecTBa MPUMEPHBIX pabouyux mnporpamm o01eo0pa3oBaTeIbHOr0 U
COLIMAJIbHO-TYMAaHUTAPHOTO IIMKJIOB CPEIHEro MpOQPECCHOHATBHOTO 00pa30BaHUs
[Iporokon Nel4 ot 30 HosiOps 2022r mporpamMmbl BOCHHMTAaHMS MO Tpodeccuu
35.01.27 Mactep cenbCKOX03sIMCTBEHHOTO TTPOU3BOACTBA.

Opranuzanus-pa3padoTUHK: I'BITIOY «Tpounukuii TEXHOJIOTUYECKUMN
TEXHUKYM»
Pa3paboTunk: mpemnomaBaTenb Bbiciiedl  kateropuu, CabupoBa Ombra

BaneatnHoBHA

PaccmoTpena Ha 3acemaHuM IUKJIOBOM METOAWYECKOW KOMMCCHM IIpErnojaBaTesei

obmeob6pazoBarenbHbIX guctuinH, OI'CO u EH nukios

ITpotokom Ne 10 ot «14 » mas 2025 .
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1. OBIIIAS XAPAKTEPUCTUKA PABOUYEH IPOIPAMMBI
OBIIEOBPA3OBATEJIBHOU JUCIUIIJIMHBI OO/1.12 BUOJIOT' U

1.1. MecTo 1MCUMILVIMHBI B CTPYKTYype o0pa3oBaTesibHOI nporpammbl CITIO
O6meo6pazoBatenbHas quctumuinHa «bUOJIOT Uy aBisieTcss 4acThio
npeaMeTHoi o0nacTu «OO0LIEeCTBEHHbIE HAYKWY, U3y4yaeTcs B 00111e00pa3oBaTeIbHOM
nukie yueonoro miana OIl CIIO «TpouLKOro TEXHOJIOTHYECKOTO TEXHUKYMay IO
npodeccun 35.01.27 Mactep cenbCKOX035MCTBEHHOTO MPOU3BOJICTBA, C yUETOM
npodeccuonanbHoi HanpasaeHHocTn GI'OC CITIO

1.2. llenu u muiaHupyeMble pe3yJabTaThl 0CBOEHUS TUCIIUIINHBI:
1.2.1. leap aucuMnInHbI

Conepxanue mporpaMmbl 001Ie00pa30BaTEILHON AUCIUILIINHBI «bHONIOTHs»
HaAIlpaBJI€HO Ha JOCTIKEHHE pPe3yJIbTaTOB €€ W3YyYeHHUS B COOTBETCTBUU
¢ tpeboBanusMu PI'OC COO c ydyetom mnpodeccroHaIbLHON HaAIpPaBIEHHOCTH
®OI'OC CIIO. llenp mzyueHuss aucUMIUIMHBI «buonorus» Ha 06a30BOM YpOBHE —
OBJIaJlcHue  OOy4YaloIMMHUCS  3HAHUSIMH O  CTPYKTYPHO-(YHKIIMOHAIHHOU
OpraHu3alliy KUBBIX CUCTEM PAa3HOr0 paHra M MPUOOPETeHHE YMEHHUM UCIIOIb30BaTh
OTH 3HAHUS JJI1 TPAMOTHBIX JNEHCTBUU B OTHOIICHHH OOBEKTOB YKMBOW MPUPOJBI U
PEIICHHS PAa3IMYHBIX KU3HEHHBIX MPOOIIEM.
JlocTokeHue 1enu M3y4eHHs AuCHUIUIMHBL «buonorus» Ha 0a30BOM ypOBHE
o0ecreuynBaeTcsl PEIICHHEM CIICTYIOIINX 3a/1a4:

® OCBOCHHE OOYYAIONIMMUCS CHUCTEMbl 3HAHMA O OHOJIOTHUECKHX TEOPHSX,

YUCHHUSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, THUMOTE3aX, MpaBUiax, CIy>Kallux

OCHOBOM

st pOPMHUPOBAHUS TIPENICTABICHUN O €CTECTBEHHO-HAYYHOW KapTHHE MUPA,

0 METOJIaX HAyYHOTO IMO3HAHMS, CTPOCHHWH, MHOTO0OpPa3uu W OCOOCHHOCTSIX

KUBBIX CHUCTEM PA3HOT0 YPOBHSA OPraHU3alMH, BBIAAIOLIUXCS OTKPBITHUSX U

COBPEMEHHBIX UCCJIEA0BaHUAX B OMOJIOTUH;

e (QopmupoBaHue Yy OOyYarOUIMXCSA [O3HABATENbHBIX, HWHTEICKTYaIbHbBIX

1 TBOPYECKHX CMOCOOHOCTEH B Mpollecce aHadu3a JaHHBIX O MyTSIX Pa3BUTHS



B OMOJIOTMH HAYYHBIX B3TJISIOB, UACH M TIOJXO0B K U3yUEHUIO JKUBBIX CUCTEM
Pa3HOTO YPOBHS OpPTraHU3AIlNY;

® CTaHOBJIEHME Yy oOydarmommxcs oOweld KyJabTypbl, (YHKIHOHAIbHOU
IPaMOTHOCTH, Pa3BUTHC YMCHHH OOBICHATL H  OIICHUBATH  SIBJICHUS
OKPYXXAIOIEro MHpa JKUBOW TPHPOALI HA OCHOBAHWM 3HAHWH W OIIBITA,
MIOJTYYCHHBIX IPU N3yYECHUN OMOJIOTHH;

e (dopmupoBaHne y OOydYalOIIUXCA YMEHUH WLIIOCTPUPOBATH 3HAYCHUE
OMOJIOTUYECKUX 3HAHWHA B MPAKTHYECKOW JEATCILHOCTH YEIOBEKAa, Pa3BUTUU
COBPEMCHHBIX MEIUIIMHCKUX TEXHOJIOTUH U arpoOOMOTEXHOIOTHIA;

e BOCIUTaHUE YOSKIEHHOCTH B BO3MOYKHOCTH ITO3HAHMS YEJIOBEKOM YKHUBOM
IPHUPOJIBI, HEOOXOIUMOCTH OCPEKHOT'O OTHOIICHUS K HEH, COONFOACHHS 3TUYCCKUX
HOPM TIPH TIPOBEJICHUN OMOJIOTHUYECKHUX UCCIICI0OBAHHMIA;

® OCO3HaHUE IIECHHOCTH OWOJOTHYCCKUX 3HAHWHK JUIS TOBBIIICHHUS YpPOBHS
AKOJIOTUYECKON KYIBTYPHI, 11 (GOPMHUPOBAHHS HAYIHOTO MUPOBO33PCHHS,

® TpUMCHEHHE TPUOOPETEHHBIX 3HAHWKW W YMEHUH B TIOBCEIHEBHOUW >KHU3HH
IUIS  OICHKW TIOCJIEJICTBUH CBOEH JESITEILHOCTH IO OTHOIICHHIO K
OKpYy’Karoliei cpene, COOCTBEHHOMY 3710POBbI0, 0OOCHOBAaHHE W COOJIOJICHUE
Mep pouITaKTUKU 3a00I€BaHMM.

1.2.2. Ilnanupyemble Ppe3yJbTATbl OCBOEHHSI 001Ie00pPa30BaTEILHOM
aucuMILIAHbI B c00TBeTCTBUH ¢ PI'OC CIIO 1 Ha ocHoBe PI'OC COO
O6mme xomnerennmu (nanee — OK) u npodeccuonanbubie KOMIETSHITUN
(matee — IIK) ®I'OC CIIO B COOTHECEHMH C JIMYHOCTHBIMH,
MeTanpeIMETHBIMU

¥ TIPEIMETHBIMU pe3yJbTaTaMu 00y4deHus: 6a30Boro ypoBHs (nanee — [1PO)

®I'OC COO npencraBieHbl B TAOIHIIE:



Koa 1 HauMeHOBaHUE
(popmupyembIx
KOMIIEeTeHI i

HJ'laHl/lpyeMl)Ie pe3yJbTaThbl 0CBOCHUA NMIPOrpaMMbI IO JTUCHUILIMHE

Oo0mue

I[chmmnnapnble

OK 01. Berbupatp
CTIOCOOBI pelIeHUs
3amad
npodeccuoHaIbHOM
JeATSITLHOCTH
MPUMEHUTEIIBHO

K Pa3IHYHbIM
KOHTEKCTaM

JIMYHOCTHBIE PE3YNbTATHl  JIOJDKHBI
YacTH: TPYJAOBOTO BOCITUTAHUSI:

- TOTOBHOCTh K TpPYyIdy, OCO3HaHUE IIEHHOCTH
MacTepCTBa, TPYI0JIIO0UE;

- TOTOBHOCTh K  aKTHBHOM  JI€ATEIbHOCTH
TEXHOJOTHYECKOW M COLMAJIBHON HAINPaBJICHHOCTH,
CIOCOOHOCTh WHUIIUUPOBATH, MJIaHUPOBATH
1 CaMOCTOSITEIHHO BBITIOJTHSITH TAKYIO JACSITEIIbHOCTD;
- UHTepeC K pa3InyHbIM chepam mpodeccuoHanbHOMU
e TETHHOCTH.

MeranpeaMeTHbIE pe3yIbTaThl IOJDKHBI OTPAXKATh:

OoTpakaTh B

Osnanenue YHHUBEPCATbHBIMA y4eOHBIMU
[M03HABATENbHLIMU JEHCTBUSIMM:

a) 6a30BBIC JIOTUYECKUE JICHCTBHUS:

- CaMOCTOSTEIBHO (hopMyIUpOBaTH u
aKTyaJIM3MpOBaTh MpoOJEMy, paccMaTpuBaTh e¢
BCECTOPOHHE;

- yCTaHABJIMBATh CYIICCTBCHHBIN HPHU3HAK

WIM OCHOBAHMS JII1 CPaBHEHHUS, KIaCCH(pHUKAIIUU
u 00001IeHNS;

- OmpeAenATh eI  JICATCIBHOCTH,
mapaMeTpsl U KPUTEPUHU UX J0CTHIKCHHS,
- BBIABIATH 3aKOHOMEPHOCTH M IIPOTHBOPEYMS B
paccMaTpuBaeMbIX SBICHUSX;

- BHOCHUTb KOPPEKTHBBI B JICATEIBHOCTD, OICHUBATH
COOTBETCTBHUE PE3YJILTATOB IIEJISIM, OIICHUBATH PHCKU
MOCJICJICTBUI JICATSIIBHOCTH;

0) 6a30BBIC UCCIIEAOBATEIIBCKUE ACHCTBUSA:

- BJIAJICTh HaBBIKAMHU Y4Y€OHO-HCCIICIOBATEILCKOM

3a1aBaTb

ITP6 1. ChopmupoBaHHOCTh 3HAHUK O MECTE€ U POJIM OHOJIOTHH
B CHCTEME HAy4YHOTO 3HaHUS; (YHKIHMOHAIHHOH T'PaMOTHOCTH
YeNoBeKa JUIs PeIIeHNs )KU3HEHHBIX MPOOIIEM.

[IP6 2. CdopMupoBaHHOCTb YMEHHMSI PacCKpbIBaTh COJACpKaHHE
OCHOBOIIOJIATAIOITNX OMOJIOTUYECKUX TEPMHHOB U TIOHSATHI: )KU3HB,
KJIeTKa, TKaHb, OpPraH, OPraHW3M, BHUJ, MOIYJSIHUS, SKOCHCTEMA,
OoumorieHo3, Oumocdepa; Merabomm3sM (0OMEH  BeEHIECTB |
IpeBpalieHle SHEPruH), TOMeocTa3 (CaMOperyisius), OMoCUHTE3
Oernka, CTPYKTypHasi OpraHHW3alus XHUBBIX CHCTEM, JUCKPETHOCTH,
CaMOpETyJIsALMS, CaMOBOCIPOU3BEJCHUE (penmpoaykuus),
HACIIE/ICTBEHHOCTh, HW3MEHYMBOCTh, JHEPrO3aBHCUMOCTh, POCT
U pa3BUTHUE, YPOBHEBAsK OPraHU3aALMSL.

[IP6 3. CdopMuUpOBaHHOCTH YMEHHSI PACKPBIBATh COJEpPKaHUE

OCHOBONOJIATalOIIUX ~ OHOJIOTHYECKUX  TEOpUM U THIOTE3:
KJIIETOYHOW,  XPOMOCOMHOM,  MYTAI[MOHHOW,  3BOJIIOIMOHHOM,
MIPOUCXOXKACHUS KU3HU U YEIOBEKa.

I1P6 4. CdopMHupoBaHHOCTH YMEHUS pacKkpbIBaTh

OCHOBOINOJIAramre OUOJIOTHYECKUE 3aKOHBI U 3aKOHOMEPHOCTHU
(I Menpnenss, T. Moprana, H.M. BaBumoBa, 3. I'ekkens, O.
Mromnepa, K. bopa), rpaHuibl BX NOPUMEHUMOCTH K YKHUBBIM
CHUCTEMaM.

[IP6 5. IlpuoOpereHue ombITa MPUMEHEHHS OCHOBHBIX METOJOB
HAyYHOTO TIO3HAHUS, HCIOJIb3YEMBbIX B OHOJIOTHUU: HAOIIOJICHUS
Y ONMCAHMS KUBBIX CHUCTEM, MPOLECCOB W SIBICHUN; OpraHu3aluu
U TpoBeleHUsT OHOJIOTUYECKOTO HKCHEPUMEHTA, BbIJIBIKEHUS
TUIIOTE3, BBISBICHUSA 3aBUCUMOCTH MEXKAY HCCIEAYEMbIMU
BEJIMYMHAMHU,  OOBSCHEHHUS  TMOJYUYEHHBIX  PE3YNbTaTOB M|
dbopMynupoBaHUs BHIBOJIOB C MCIIOJIH30BAHUEM HAYYHBIX MMOHATHUH,
TEOPHUI U 3aKOHOB.




u HpOCKTHOﬁ ACATCIIBHOCTU, HABBIKAMU PA3PCIICHUA
po0em;

- BBISABJIISATH IMPUYUHHO-CJICACTBCHHBLIC CBsI3H
U aKTyaJIM3upoOBaTh 3aldady, BbIABUI'aTb THUIIOTE3Y
(5] peuicHuA, HaXO0UTh APTrYMCHTBI JJIA
JI0Ka3aTelbCTBA CBOMX YTBEPIXKACHUH, 3a1aBaTh
[1apaMeTpsl U KPUTEPUU PELICHHUS;

- AHaJIM3UpOBATH IIOJYYCHHBIC B XOAC PCUHICHUA
3aa4u peE3YyiabTaTbl, KPUTHUYCCKU OLCHUBATL HX
JOCTOBEPHOCTh, IMPOTHO3UPOBATh HW3MEHCHHE B
HOBBIX YCIIOBUAX;

pa3pabaThiBaTh IUIaH PEIICHUS MPOOIEMBI C YIETOM
aHaJIn3a NMCHOIITUXCS MaTCpralIbHBIX n
HEMAaTEpHUaIbHBIX PECYPCOB;

-- YMCThb INEPCHOCUTH 3HAHWA B IIO3HABATCIIBHYIO
Y TMPAKTUYECKYIO0 00JIACTH KU3HEACSITEIIbHOCTH,

- yMETh MHTCTPUPOBATH 3HAHHUS U3  Pa3HBIX
MpeAMETHBIX 00JIaCTEH;
- BBIJIBUTaTh HOBEIE HJeN, npeiaraTh

OPUTHHAJIBHBIC IMTOAXOAbI U PCHICHUSA

I[IP6 6. CdopMHUPOBAHHOCTh YMEHHUS BBIICTSATH CYIICCTBECHHBIC

NpPU3HAKK  BUPYCOB,  KIETOK  MNPOKapUOT U  DYKAPHUOT;
OJHOKJIETOYHBIX

U MHOTOKJIETOYHBIX  OPraHM3MOB, BHJOB, OHOT€OIIEHO30B
U DKOCHCTEM; OCOOCHHOCTHM TIPOLIECCOB OOMEHa  BEIECTB

U MIPEBpAICHUS SHEPTUH B KJIETKE, (OTOCHHTE3a, IJIACTHYECKOTO U
DHEPTreTHYECKOT0 OOMEHa, XEMOCHHTE3a, MHUTO03a, Meio3a,
OTUTOJIOTBOPEHUS, PA3BUTHS M PA3MHOXKCHHS, WHIUBUIYATLHOTO
pa3BuTHA opraHu3ma (OHTOTeHe3a), OOpbOBI 3a CYIIECTBOBAHUE,
€CTECTBEHHOTO0 o0TOOpa, BUI000pa30BaHUsA, MPUCIIOCOOIIEHHOCTH
OpPraHW3MOB K CpeJic OOUTaHUS, BIUSHIS KOMIIOHEHTOB YKOCUCTEM,
AHTPOIIOT€HHBIX U3MEHEHUI B DKOCUCTEMaX CBOEH MECTHOCTH,
KpPyroBOpOTa BELIECTB U MPEBpPAIEHUE SHEPTUU B Onocdepe.

I[1P6 7. CdopmMupoBaHHOCTh YMEHMSI HPUMEHATH IOJyYEHHbIE
3HAHHS JUTSI OOBSCHEHUS OWMOJIOTHYECKUX IPOIECCOB W SIBJICHHIA,
JUISE TIPUHATUS TPAKTHYCCKUX PENICHUH B TIOBCETHCBHOM JKHU3HH
C 1eNblo obecreyeHnst 6€30MacHOCTH CBOETO 3/J0POBBS U 310POBbS
OKPYXKaIOIUX JIIOJeH, COOJIONEHUsST 30pOBOTO 00Opasza KU3HH,
HOPM T'PaMOTHOTO TOBEACHUS B OKPYXAIOMIEH MPUPOIHON Cpele;

MOHUMAaHUE  HEOOXOOUMOCTH  HCIIOJL30BAHMUS  JOCTHIKEHUN
COBPEMEHHON OMOJOTMH W OMOTEXHOJOTHHA JUIsl paliOHAIBLHOTO
MIPUPOIOTIONH30BAHHMS.

I[IP6 8. CdopMHPOBAaHHOCT, YMEHHS peIiaTh OHOJOTHYECKUE
3aJa4i, COCTaBJIATb TE€HOTUIIUYECKHE CXEMBbl CKpEUIMBaHUS s
pa3HbIX THUIIOB HACJIENOBaHUS MPHU3HAKOB y OPraHHU3MOB,
COCTaBIIAITh CXEMBbI NEPEHOCA BEIIEeCTB U AHEPrHMU B IKOCHUCTEMAX
(Lenu mUTaHus, MUIICBBIC CETH).

[TIP6 9. CdopMUPOBAaHHOCTH YMEHUN KpPUTHYECKH OILIEHHUBATh
uH(pOpMAIIMI0  OMOJIOTUYECKOTO  COJCpPXKAHUS,  BKIIOYAIOIIYIO
NICEBJOHAYYHBIE 3HAHMUS W3 PA3IUYHBIX HCTOYHHKOB (CpeIcTBa

MaccoBoil  WH(pOpMalMK, HAYYHO-TIOMYISPHBIE  MaTepHalbl);
HMHTEPIPETUPOBATH STUYECKUE aCIIEKThI COBPEMEHHBIX
HCCIICIOBAaHUHI

B OWonoruu, MeOWIMHE, OHOTEXHOJOTHH; paccMaTpuBaTh




rio0anbHbIe
dbopmupoBatb
110 OTHOIIEHHIO K HUM COOCTBEHHYIO TIO3HIIUIO.

I[TP6 10. CdopmupoBaHHOCTE YMEHHI cO37aBaTh COOCTBEHHBIC
NUCHMEHHBIE M YCTHBIE COOOIIEHUS Ha OCHOBE OWOJIOTHYECKOM
UH(POpPMALIUU U3 HECKOJIBKUX HCTOYHUKOB, TPAMOTHO MCIIOJIB30BaTh
NOHATHUIHBIN annapaT OHOJIOTHH

9KOJIOTUYCCKUEC HpOGHeMBI COBpPCMCHHOCTH,

OK 02. Ucnonps3oBaTh
COBPEMEHHBIE
CpeICTBa MOUCKa,
aHaJm3a

Y MHTEPIIpETAuN
uHpopmanuu

1 uH(GOPMaLMOHHbIE
TEXHOJIOTUH IS
BBITIOJIHEHUS 3a7a4
npodeccHoHaNbHOM
JeATeNbHOCTH

JImaHOCTHEBIE pPEIYIbTATBI  AOJIKHBI
YaCTH: HCHHOCTU HAYYHOI'O ITIO3HAHUA:

OoTpakaTh B

-C()OpMUPOBAHHOCTb MHPOBO33PEHUS,
COOTBETCTBYIOILETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAyKH U OOLIECTBEHHOW MpPaKTHUKH,
OCHOBAHHOTO

Ha JIaJIoTe KyJIbTYp, CIIOCOOCTBYIOMIETO OCO3HAHUIO
CBOET0 MECTa B MOJUKYIBTYPHOM MUPE.
MeranpeaMeTHbIe pe3ynbTaThl JOJDKHBI OTPAXKaTh:
Onanenue YHUBEPCATHHBIMU y4eOHBIMU
MO03HABATEIHHBIMH JCHCTBUSMH:

B) paboTa ¢ nHpopmaIme:

- BJANCTh HABBIKAMHU TIOJY4YeHHUS HHGOOpMAIU
U3 WCTOYHUKOB pa3HBIX THIIOB, CaMOCTOSTEIHEHO
OCYIIECTBIISITh MIOUCK, aHAJIN3, CHCTEMATH3aIINIO

U UHTEpHpeTanuio HHOOPMAIMKA pa3IMYHBIX BHIOB
1 GOPM MpeICTaBICHUS;

- co3laBaTh TEKCTHI B pa3iM4yHbIX (opmarax c
y4eToM Ha3HaueHWs HWHQPOpPMAIMU H  IEJICBOM

ayIuTOpUH,  BBIOMpas  ONTHUMAIbHYIO  (GopMy
MIpeICTaBICHUS
Y BU3yaJIU3allii;
- OLEHUBATh  JIOCTOBEPHOCTh,  JIETUHTUMHOCTb

uHpoOpMallUK, €€ COOTBETCTBHE
MOPAJIBHO-3THYECKUM HOPMaM;

- HCIIOJIb30BaTh CPEACTBAa HHPOPMALIMOHHBIX

U KOMMYHMKALIMOHHBIX TEXHOJIOTMM B pelIeHHH

IIpaBOBBIM U

I[TP6 1. ChopmMupoBaHHOCTh 3HAHWUK O MECT€ U POJU OHOJOTUU
B CHCTEME HAy4YHOTO 3HaHUS; (QYHKIMOHAIHHONH T'PaMOTHOCTH
YeNoBeKa JUIs PeIIeHNs )KU3HEHHBIX MPOOIIEM.

[IP6 7. CdopmMupoBaHHOCTH YMEHUS TNPUMEHSTH IOJYYEHHBIE
3HaHUS JUIsI OOBSICHEHUS! OMOJIOTHYECKMX IPOIIECCOB M SIBIICHHH,
JUIT TIPUHSATHS TPAKTHYECKUX PEUICHHH B TIOBCEAHEBHOM JKU3HU
C 1eNblo obecreyeHnst 6€30MacHOCTH CBOETO 3/I0POBbS M 3/10POBbS
OKPYXKAIOIIUX JIIOJIEH, COOJIIONEHUsI 37I0pOBOTO 00pasza >KHU3HHU,
HOPM T'PaMOTHOTO TOBEJCHUS B OKPYXAIOMIEH MPUPOIHOMN Cpele;
NOHMMaHHE  HEOOXOJMMOCTH  HCMOJb30BaHUS  JOCTHKEHHM
COBPEMEHHOH OHONOTMU M OHOTEXHOJOTHI Ui palMOHAIbHOTO
MPUPOIOTIOIH30BAHUS.

[TP6 10. CdhopmupoBaHHOCTH YMEHHH CO37aBaTh COOCTBEHHBIC
MUCbMEHHBbIE U YCTHBIE COOOILEHUS Ha OCHOBE OHOJOTHYECKOMN
uH(GOPMAIIMU U3 HECKOJIBKUX HCTOYHUKOB, FPAMOTHO HCIIOJIb30BATh
MOHSATUHHBIN anmapar OUoJIOruu




KOTHUTHBHBIX, KOMMYHUKATHBHbBIX u
OpraHM3alMOHHBIX  3aJa4 ¢ coOmtoeHrEM
TpeOOBaHUN SPrOHOMUKH, TEXHUKH OE30MacHOCTH,
TUTUEHBI,  PECypCcOCOEpEeKEeHHUs,  IPaBOBBIX U
9TUYECKUX  HOPM,  HOpM  HMH(POPMALMOHHOMN
0€30I1aCHOCTH
OK 04. DddexrrBHO JInuHOCTHBIE pe3ynbTaThl JOJKHBI oOTpaxarb B | [IPO 5. IlpumoOpereHue ombiTa MPUMEHEHHS OCHOBHBIX METOJIOB

B3alMOJEHCTBOBAThL
1 paboTath B
KOJUIEKTUBE U KOMaHE

YaCTH: IIEHHOCTH HAyYHOTO TO3HAHUS: OCO3HAHUE
IIEHHOCTH HAy4YHOW JIeATENbHOCTH, TOTOBHOCTH
OCYIIECTBJISATh TMPOEKTHYI0 W HCCIEIOBATEIBCKYIO
NEeSTEPHOCTh MHANBUYATBHO U B TPYIIIIE.
MeranpeaMeTHbIE pe3yIbTaThl IOJDKHBI OTPAXKATh:
OBnageHue yHUBEPCATbHBIMH KOMMYHUKATHBHBIMU
NEUCTBUSIMU:

0) coBMeCTHas ACSITEIHHOCTD:

- TIOHUMaTh ¥ HCIOJH30BaTh TMPEUMYIIECTBA
KOMaHJHOW W WHIUBUIyaTbHON PabOTHI;

- TPUHUMATH II€JIM COBMECTHOW JESATEIHHOCTH,
OpraHW30BBIBATh M  KOOPAWHUPOBATH JICUCTBUS
0 ee¢ JOCTIDKCHHIO: COCTaBJIATh IJIaH JIEHCTBHIA,
pacrpenensiaTb poju C y4eTOM MHEHHH YYaCTHUKOB
00CYX/1aTh pe3yIbTaThl COBMECTHOW pPaOOTHI.
OBnaneHue  YHUBEPCAIBHBIMH  PETYISATHBHBIMHU
NEUCTBUSIMU:

T') IPUHATHE ce0s U IPYTHUX JTOJICH:

- MPUHUMATh MOTHBBI U apryMEHTBHI APYIUX JIOACH
IIPU aHATU3€ PE3YNIbTaTOB JESATENbHOCTH;

- MPU3HABATh CBOE MPABO U MPaBO APYTUX JIOEH

Ha OIIMOKH;

- pa3BUBATh CIIOCOOHOCTH MMOHMMATh MHUP C TIO3UIIUU
JPYroro 4ejoBeKa

HAayY4YHOTI'O IMO3HAaHUs, UCIIOJIb3YEMEBIX B OHOJIOTUH: Ha6J'IIOI[eHI/I$I
M ONMCaHUA XHUBBIX CHUCTEM, IMPOLCCCOB U fIBHGHHﬁ; OopraHu3aluunu

H TIIPOBCACHUA OMOJIOTHUYECKOTO OKCIICPUMCHTA, BBIABUKCHUA
THUIIOTE3, BBISABJICHU S 3aBUCUMOCTH MCKOY HCCICAYEMBIMU
BCIIMYHNHaMU, 00BSICHEHUS MOJIYYCHHBIX PE3YIbTAaTOB

U (opMynupOBaHHMS BBIBOJOB C HCIIOJIB30BAHMEM HayYHBIX
MOHATUI, TEOPUHN U 3aKOHOB

OK 07.
ConeiicTBOBaTH
COXPaHEHUIO

JIMYHOCTHBIE PE3YJbTAThI
YacTH: 9KOJIOTUIECKOTO
c(hOpMHUPOBAHHOCTh

JOJDKHBl  OTPaXaThb B
BOCIIUTAHHUS: -
DKOJIOTUYECKOW  KYJBTYBI,

[1P6 5. IlpuobOpeTeHHe OMbITa MPUMEHEHUS OCHOBHBIX METOJIOB
HAyYHOTO TIO3HAHUS, HCIOJIb3YEMBIX B OHOJIOTHUU: HAOIIOJICHUS
Y OTIMCAHUS KUBBIX CUCTEM, IPOLIECCOB U SIBJICHUI; OPraHU3ALUU




OKpYKarollen Cpebl,
pecypcocOepexeHHIo,
MPUMEHSThH 3HAHUS
00 U3MEHECHUU
KJIMMata, IPUHIIHITBI
OepeKIIMBOTO
MIPOU3BOJICTBA,

3¢ deKTUBHO
JIEMCTBOBATH

B UpE3BBIYANHBIX
CUTYaIHSIX

MOHMMAHHUE BJMUSHUS COLMATBHO-3KOHOMHYECKHX
MPOLIECCOB HA COCTOSIHUE MPUPOIHON U COLIMATBHOM
Cpelpl,  OCO3HaHWE  IJIO0AJIBHOTO  XapakTepa
9KOJIOTMUECKUX MPoOIIeM;

- IUTAHUPOBAHME U OCYLIECTBIICHUE JEHCTBUI

B OKpYXAalOlIEHd cpele Ha OCHOBE 3HAHWA Lened
YCTOMYMBOTO Pa3BUTHUS YEIOBEUECTBA,

- aKTMBHOE HEIPUATHE IEUCTBUM, TPUHOCSIINUX BpE
OKpYKarollen cpene;

- yMEHHE TPOTHO3UPOBATH  HEOJATONPUSTHHIE
9KOJIOTUYECKHE TIOCJIEICTBUS  MPEAIPUHUMAEMBIX
JIEUCTBUM, MPEIOTBPAIIATh UX;

- paciImmpeHue OMbITa JACSITEIBHOCTH YKOJOTHUUECKON
HaIpPaBJIEHHOCTH.

MeranpeaMeTHbIE pe3yIbTaThl IOJDKHBI OTPAXKATh:
OBnaneHue yHUBEPCATHHBIMH KOMMYHUKATHBHBIMU
NEUCTBUSIMU:

0) coBMeCTHas ACSITEIBHOCTD:

- IIOHMMaTh M HCIOJIb30BaTh IPEHUMYIIECTBA
KOMaHJHOW W MHIUBUIyaTbHON PabOTHI;

- IPUHUMATH I€JIM COBMECTHOM JEATEIbHOCTH,
OpPraHU30BbIBaTh U KOOPAUHUPOBATH IEHCTBUS

[0 €€ JOCTH)KEHHMIO: COCTAaBJATh IUIAH JEHCTBUU,
pacupenensiaTtb pojaud ¢ y4eTOM MHEHHM YYaCTHUKOB
0o0CyXJaTh pe3ylbTaThl COBMECTHOM paboThI

H TPOBCACHUA OHOJIOTHYECKOTO OKCIICPUMCHTA, BBIABUXKXCHUA
THUIIOTE3, BBISABJICHUA 3aBUCUMOCTH MCKIY HCCICAYCMbIMU
BE&JINYHHaMU, 00BACHEHHS MOJIYYCHHBIX PE3YyIbTAaTOB

U (GOpMYITUPOBAaHUS BBIBOJIOB C HCIOJB30BAHUEM HAYYHBIX
IIOHATUM, TEOPUN U 3aKOHOB.
I[IP6 6. CdopMHUPOBAHHOCTh YMEHHUS BBLICIATH CYINICCTBECHHBIC

NpU3HAKA  BUPYCOB,  KJICTOK  TPOKAPHOT H  JYKAPHOT;
OJITHOKJIETOYHBIX

n MHOTOKJICTOYHBIX OpFaHI/I3MOB, BHUIOB, 6HOF€OH€HO3OB
U DKOCHUCTEM; OCOOCHHOCTH TIPOIECCOB OOMEHa BEIIECTB

U TIPEBpAIICHUS YHEPTUU B KJIETKE, (DOTOCHHTE3a, IUIACTHICCKOTO
U DHEPreTHYecKoro oOMeHa, XEMOCHHTE3a, MHTO03a, Meio03a,
OIIOJOTBOPCHUA, PA3BUTHUA W PA3MHOXCHUA, HWHAWBUAYAJIBHOTO
pa3BUTHs opraHu3Ma (OHTOreHes3a), OOpbObI 3a CYIECTBOBAHUE,
€CTECTBEHHOTO o0TOOpa, BUI000pa30BaHHUsA, MPUCIIOCOOIICHHOCTH
OpraHu3sMoOB K CpEIec O6I/ITaHI/I$I, BJIMAHHUA KOMIIOHCHTOB 3KOCHCTEM,
AQHTPONOrE€HHBIX U3MEHEHUI B SKOCUCTEMAX CBOEH MECTHOCTH,
KpYroBOpOTa BEIIECTB M MPEBpaIeHne SHEPTUr B Orocdepe.

[IP6 7. CdopMUpPOBAaHHOCTH YMEHHS TPHUMEHATH TOJy4EeHHBIE
3HaHUA U1 OOBSICHEHHS] OMOJIOTUYECKUX MPOLECCOB U SIBJICHHIA,
JUIS TIPUHSATUS MPAKTHUYECKUX PEUICHU B TOBCETHEBHOM >XKHU3HU
C 1enpo obecrieueHrs 6e30MacHOCTH CBOETO 370POBBS U 310POBbS
OKPYXKAIOIUX JIIOJIeH, COOJIOACHUS 3A0POBOTO 00pasza >KHU3HH,
HOPM TPaMOTHOTO TOBEJIEHUS B OKpY’Kalollell MpUpOIHOM cpene;
NOHMMaHWE  HEOOXOJMMOCTH  HCHOJBb30BaHUS  JOCTHIKEHHI
COBPEMEHHOI OHONOTMU M OHMOTEXHOJOTHH Ui PalMOHAIbHOTO
PUPOIONIOIL30BAHUS

T1IK 2.6. BeimoausaTe
MEJIMOPATUBHBIC
paboThI




2. CTpyKTypa H coaep:kaHue 001eo0pa3zoBaTeJbHON AMCHUILIHHBI

2.1. O0bemM TUCHMINIMHBI M BUABI y4eOHOU padoThI

Bua yueoHoii padoTbl

O0BeM B yacax

O0bem o0pa3oBaTeIbHOI NPOrpaMMbl JHCHUTIMHBI 144
YueOHas HArpy3Ka BO B3aUMO/IeliCTBHM C NpemnojgaBaresem (Bcero) 138
B T. 4.:

TEOPETUUECKUE 3aHATUSA 88
MPaKTUYECKHUE 3aHITH 32
abopaTOPHBIC 3AHITHS 18
KOHTPOJIbHBIE Pa0OTHI 6
OcHoBHOE coep:KaHue 102
IIpodeccnoHaIbHO OPUEHTHPOBAHHOE COAEPKAHME 42
IIpomMeskyTouHasi aTTecTALUSA IK3aMeH 6




2.2. TeMaTH4eCKUH IUIaH U COAEP:KaHUE QUCHUIIMHBI « bHosorns»

HaumenoBanue Cojep:kanue yueOHOro MaTepua/a (0CHOBHOE M PO ecCHOHAILHO OpHEeHTHpoBaHHoe) O6bem | @opmupyembie
pa3esioB U TeM J1a00paTOpPHbIE U NMPAKTHYECKUE 3aAHATHS, NPUKJIATHON MOAYJIb (IPY HAJTMYHN) 4YacoB | KOMIETEHIHH
1 2 3 4

OcHoBHoOe coJiep;kaHue
Pa3nes 1. Buojiorusi kak Hayka 2
Tema 1.1. | Coneprxanue yueOHOTO MaTepuasia 2
buonorus B | buonoruss — Hayka o xuBoi npupoze. CBsa3u OHONOTMH C OOIIECTBEHHBIMHU, TEXHUYECKUMH U OK-01. OK-02
CUCTEME HayK JIPYTMMHU €CTECTBEHHBIMU HayKaMu, Gpuiiocoduei, peauruei, 3STHKo, ScTeTUKoN U npaBoM. Poib OK-0 4’ OK-07’
O6uonoruu B (OPMUPOBAHUU COBPEMEHHOW HAy4dHOU KapTHHBI MHpa. CHcTeMa OHOJIOTHYECKUX K 2. 6.’
HayK.
Metoapl TMMO3HAHUS KUBOW TPHUPOABl (HAOMIOACHUE, JKCIEPUMEHT, ONHCAaHWEe, HW3MEpEHHUe,
KJ1accu(uKaIys, MOJICTMPOBAHNE, CTATUCTUYECKAss 00pabOTKa TaHHBIX)
Pa3znen 2. 7KuBble cuCTeMbl U HX OPTaHU3ALMS 2
Tema 2.1. | Conmeprkanue yueOHOTO MaTepuasa 2 OK-01, OK-02,
O6mas JKuBwie cuctembl (OMOCHCTEMBI) KaKk IpeaMeT M3ydeHust O0uosiorur. OTIuYue KUBBIX CUCTEM OT OK-04, OK-07
XapaKTEepUCTHKA | HeOpraHudeckoi mpupoapl. CBoiicTBa OMOCHCTEM U UX pazHOOOpa3ue. 1K 2.6.
KU3ZHU YpoBHU OpraHuzanud OHUOCHCTEM: MOJIEKYISPHO-T€HETUYECKUH, KIETOYHBIA, OpraHU3MEHHBIN,
TOMYJISIIIMOHHO -BUIOBOM, SKOCHCTEMHBIN (OMOTe0IIeHOTHYECKHIT ), OnoCchepHbIH
Pa3nen 3 XumMuveckuii cOCTaB M CTPOEHHE KJIETKHU 18
Tema 3.1. Copepxanue yueOHOro Marepuala 2 OK-01, OK-02,
XUMUYECKUN XUMUYECKUI COCTAaB KJIETKU. XUMUYECKUE AIIEMEHTBI: MAaKPOIJIEMEHThI, MUKPOdJIeMeHThl. Boja u OK-04, OK-07
COCTaB KIIETKH. | MUHEpalIbHbIE BemiecTBa. DyHKIMU BOJBl U MHUHEpAIbHBIX BeliecTB B kieTke. [loanepxkanue TIK 2.6.
Bona OCMOTHYECKOT0 OanaHca
A MMUHEPAIBHBIC | [[pakTHUECKOE 3aHATHE? 1

2 Yachl IPAKTUMECKHX U TaOOPATOPHBIX 3aHATHI YITEHBI B COIEPKAHNM YI€OHOTO MATEPUANA M BXOJAT B OOIIEE KONMIECTBO YacoB 10 TeMe. Yachl KOHTPONBHBIX paboT HE BXOJIAT B

0611166 KOJIMYCCTBO 11O TEMC U YYTCHBI B O6HICM KOJINMYECTBE 4aCOB MO pa3aciny.




BCIICCTBA

Ne 1 «buomnornyeckas poJib MHHEPAJbHBIX BEUIECTB B OOECHEUCHUH IKHU3HEICATEIHLHOCTH
OpraHU3MOB, IIPOSIBICHUS AUcOaTaHCca MUHEPAIBHBIX 3JIEMEHTOB)

Tema 3.2.
brnonormuecku
BayKHBIE
XUMHYECKHE
COCTMHEHUS

Conepxkanue ydeOHOro MaTepuasia

benku. CoctaB u crpoenue OenkoB. AMMHOKHMCIOTHI — MOHOMephl OenkoB. He3ameHumble u
3aMEHHMMbIE aMUHOKHUCIOThl. AMMHOKHMCIIOTHBIN COCTaB. YPOBHU CTPYKTYpbI OCJIKOBOM MOJIEKYJIbI
(mepBuYHasi, BTOpUYHAs, TPETUYHAS U YETBEPTUYHAS CTPYKTYpa). XUMUUYECKHE CBOMCTBA OEIKOB.
buonornyeckne GyHKIIMU OEIKOB.

depmeHTH — OnoJsiorndeckue KaranuzaTopsl. CTpoeHue pepMeHTa: akTUBHBIN 1IEHTpP, CyOCTpaTHAs
cnenupuuHocts. KodepmenTsl. Butammsbl. Otianuuss ¢(epMEeHTOB OT HEOPraHWYECKHX
KaTalu3aTopoB. YTIEBOJABI: MOHOCAaXapuabl (TJOKO3a, pubo3a M Je30KCHpu003a), JArcaxapuibl
(caxapo3a, JnakTo3a) W ToJMcaxapuiabl (Kpaxmai, TJIWKOTeH, IeUIroNo3a). buosmorndeckue
GbyHKIMKM  yriaeBoAoB. JIMmuael: TpUravuepuisl, ¢GocPoaunuapl, crepouabl. [uapouiIbHO-
rupodoOHbIe cBoiicTBa. bruonornueckue dynknuu naunuaoB. CpaBHEHHE YIJIEBOJIOB, OEJIKOB U
JUNUAO0B KaK HICTOYHUKOB SHEPTHH.

Hyxnennossie xucnotsl: [JJHKu PHK. Hykneotuasl — MOHOMEpBI HYKIIEMHOBBIX KUCIOT. CTpoeHne
u ¢pyakiun JHK. Crpoenne u pynkuun PHK. AT®: ctpoenue u GpyHkmm

JlaGopaTopHbIe 3aHITHS

Ne 1 (na Be10Op mipenionaBarens) «OnpeneneHue ButaMuHa C B MPOTYKTaX MTUTAHUSDY

i «Onpenenenrne HATUYUS Kpaxmana B MPOIyKTaxX MUTaHUSD.

Ne 2 (na Bb10Op TipenionaBarens) «I uapogmibHO-THAPO(HOOHBIC CBOWCTBA JIUITHIOBY

win «M3ydeHne KaTalIuTHYeCKo aKTUBHOCTH ()ePMEHTOB (Ha MpUMepe aMHJIa3bl HIIM KaTalas3bl)y

Tema 3.3.

Copepxanue yueOHOro Marepuaia




CrpykrypHO-
(byHKIMOHATBHA
S OpraHu3amus
KJIIETOK

Hutonorust — Hayka o kietke. KierouHas Teopusi — mpumep B3aUMOACHCTBUS UaeH U (HaKTOB B
Hay4YHOM I[IO3HAHUHU. MeTobl N3y4eHUS KIIETKH.

Knerka kak nenmoctHast skuBasg cucrema. OOUIMe NpPU3HAKK KIETOK: 3aMKHYTas HapyKHas
MeMmOpana, mosekynbl JJHK kak reHeTrnueckuii armapar, CuCTeMa CHHTe3a OeKa.

Tunel  KIETOK:  dyKapuoTHueckas U INpokapuoTuueckasd.  OCOOEHHOCTH  CTPOEHHUS
MpoKapuoTHUeckoil kieTku. Kinerounas crenka Oakrepuil. CTpoeHHE 3YKapPUOTUUYECKON KIIECTKHU.
OcCHOBHBIE OTIMYUS PACTUTEIBHOMN, )KMBOTHOM M I'puOHON KieTKU. [loBEpXHOCTHBIE CTPYKTYpBI
KJIETOK— KJIETOYHAasl CTEHKA, TIIMKOKAINKC, UX QyHKuuH. [lnasmarnyeckas meMOpaHa, ee CBOMCTBA
1 QyHKIUH.

[uromnna3zma u ee opranouasl. OgHoMeMmOpanubie opranouabl kietku: JIIC, anmapar ['onbmku,
nn30coMBbl. [IoyaBTOHOMHBIE OpraHOMABI KIIETKHA: MHUTOXOHJApWH, IutacTuiabl. lIpomcxoxiaenue
MUTOXOHAPUN M TulacTuid. Buabl mmactun. HemeMOpaHHbIE OpraHouabl KJIETKH: PHUOOCOMBI,
KJIETOUHBIHM LIEHTpP, UEHTPUOJIU, PECHUUKH, KTYTUKH. DYHKIIMHA OPraHOUIOB KJIeTKH. BritoueHus.
Anpo — perynaropuslii neHTp kieTkd. CTpoeHue sjapa: sjepHas o000J04Ka, KapuoIlia3Ma,
XPOMATHH, SJIPBIIIKO. XPOMOCOMBI. TpaHCIIOPT BEIIECTB B KIETKE

JlaGopaTopHbIe 3aHITHS 2
Ne 3 (na BwIOOp mpenonaBarens) «CTpoeHHE KIETKH (PacTeHHS, )KUBOTHBIE, TPHOBI) U KIIETOYHBIC
BKITIOYCHUS (Kpaxmai, KapOTHHOUJIBI, XJIOPOTUIACTHI, XPOMOTLIACTHI ))»
i «/3ydeHne CTPOCHHUSI KIIETOK pPACTCHWH, YXKMBOTHBIX M OaKTEpHid TOJ MHKPOCKOIIOM Ha
TOTOBBIX MHUKpOTIpEnapaTax U UX OMHCAHUEY.
Ne 4 «IIponumaemocts MeMOpaHsbI (TIA3MOJTU3, IETIA3MOITU3)»
Pasznen 4. ’KusHeneaATeIbHOCTh KJIETKH 10
Tema 4.1. Coneprkanne yaeOHOro MaTepuasa 4

OOMEH BeIecTB
U TpEeBpaIIcHUE
SHEPrUuu
B KJIETKE

OOmeH BemiecTB, WM META00IU3M. ACCHUMHIIIANMS (TUIACTUYECKUA OOMEH) W JIUCCUMMJISIINS
(3HepreTHyecKuii OOMEH) — JBE CTOPOHBI EIMHOIO Ipollecca MeTabonm3ma. Polib 3aKOHOB
COXpaHEHHs BeIIeCTBA W OJHEPIMM B TOHUMAHUM MeTa0ojau3Ma. Tuibl OOMEHA BEIECTB:
aBTOTPO(HBINA U reTepoTpodHbIH. Posib (epMEHTOB B 0OMEHE BEILECTB U MPEBPALICHUH SHEPTHH B
KIIETKE.

®dotocunrte3. CBeroBas u TeMHOBas (a3bl GporocuHTe3a. Peakuun porocunTesza. DPHEeKTUBHOCTH
¢dboTocunTe3za. 3HaueHue ¢GOTOCHMHTE3a s KU3HU Ha 3emue. BrusHue ycnoBuil cpeasl Ha
(hOoTOCHHTE3 U CTIOCOOBI TIOBBIIICHUSI €T0 TPOAYKTUBHOCTH Y KYyJIbTYPHBIX PACTeHUN. XEMOCHHTE3.
XeMoCHHTE3UpyoIIe OakTeprun. 3HaYeHNEe XEMOCHHTE3a I KU3HU Ha 3emiie.

DHepreTudyeckuii oOMeH B KkieTke. PacmiensieHue BelecTB, BBIACICHHE M aKKyMYIHPOBaHHE

OK-01, OK-02,
OK-04, OK-07
I1IK 2.6.




SHEPrUM B KJETKE. JTambl SHEpreThueckoro ooOmena. [nmkonu3. bpokeHne U €ro BHUJIBI.
Kucnopognoe oxucienve, Wi KIeTOYHOE JbixaHue. OkuciaurenbHoe (ocopuIrmpoBaHue.
D¢} dekTHBHOCTH SHEPreTHIeCKOro 0OMeHa

Tema 4.2. CopepxaHue yaeOHOTO MaTepralia 2
buocunres Peakiun mMatpuynoro cuHtesa. ['enermueckas nHpopmarms u JIHK. Peanusanust renerndeckoit
Oenka nHpOpMaINY B KIeTKe. | eHeTHYecKuid KoJ U ero cBOHCTBa. TpaHCKPUNIMSA — MAaTPUYHBIA CHHTE3
PHK. Tpancnsuus — 6uocunTte3 6enka. Jransl TpaHcasaiuu. KogupoBanue amuHoKucioT. Poib
pubocom B OMocHHTE3€e OeslKa
ITpakTHYECKOE 3aHATHE 1
Ne 2 «Pemnrenue 3aa4 Ha ornpeieJIeHHe MOCJIEJOBATEIbHOCTH HYKJICOTHIOBY
Tewma 4.3. Conepxkanne yaeOHOTo MaTepuaa 2
Bupycsr Heknerounsie ¢opmbl xu3Hu — Bupychl. Mcropus otkpeitus BupycoB ([. W. MBanoBckwii).
OcoOeHHOCTH CTpOEHHS M KU3HEHHOTo IMKiIa BHpycoB. bakrepmodaru. bonesnu pacrenuii,
KUBOTHBIX M 4YEJIOBEKa, BbI3bIBacMble BHpycaMu. Bupyc mmmyHoxaeduuura uyenosexa (BUY) —
Bo3Oyautens CITNa. IIpodumakTika pacipocTpaHeHUs BUPYCHBIX 3a00JIeBaHUI
KonTpoabHast padora Ne 1 «MonekynsipHbIii ypOBEHb OpraHU3aIuU KHUBOTOY 2
Pasznen 5. PazmHokeHUe 1 MHAMBHAYAJIbHOE PA3BUTHE OPraHU3MOB 20
Tema 5.1. Coneprkanue yaeOHOTO MaTepuasa 2
’KuzHeHHbIi Kiterounsrii 1iuKI1, WM KU3HEHHBIA MUK KiIeTku. MaTepdaza u mutos. [Iporieccrl, mpoTekaronimue
LUK KIIETKU B wuHTepdaze. Perumkauus — peakuuss matpuuyHoro cunresa JIHK. Crpoenue xpomocom.
XpOMOCOMHBI HaOOp — KapuoTUIl. JIMIUIOWAHBIA ¥ TaIUIOWIHBIM XPOMOCOMHBIE HAOOPBI.
Xpomatusl. Lluronornyeckre OCHOBBI Pa3MHOKEHUS U UH/IMBUIYAJIbHOTO Pa3BUTHS OPraHU3MOB.
Henenne kierkn — muto3. Craaum murto3a. Ilpouecchl, mpoucxopasiuyvie Ha pasHbIX CTAIUAX OK-01. OK-02
MuTo3a. buonornyeckuii cMpici muto3a. [IporpaMmMupyemast rubesb KIETKH - anonTo3 OK-0 4’ OK-07’
Tema 5.2. Copepxanue yueOHOro Marepuala 4 HK,2. 6.
®opmbl @opMBI  pa3MHOXKEHHUST OPraHU3MOB: O€crojioe U MoJioBoe. Buasl 0Oecrnoioro pa3MHOKEHHUS:
Pa3MHOKEHHUS JieNieHue HaJBOE€ M TOYKOBAaHWE OJHO M MHOTOKJIETOYHBIX, CIIOPOOOpa3oBaHUE, BEreTaTUBHOE
OpraHu3MOB pa3mHoxeHue. VIcKycCTBEHHOE KJIOHUPOBAHUE OPTaHU3MOB, €r0 3HAYEHHUE IS CEJICKIIUH.

[TonoBoe pa3mMHOXKeHHE, €ro oTauuus oT Oecrosoro. Meio3. Cragum Mmeiosa. IIpoueccsl,
IIpoOUCXOJdIIMe Ha cTaauax Menos3a. [loBemeHme xpomocoMm B Menose. KpoccuHrosep.
buonornyeckuif cmbici M 3HadeHHe Meilo3za. ['ameroreHe3 — mpoiiecc 0Opa3oBaHUS IOJIOBBIX
KJIETOK Yy JKMBOTHBIX. [lojloBble Kene3pl: CEMEHHUKM M sSMYHUKUA. OOpazoBaHME M pPa3BUTHE




MOJIOBBIX KJIETOK — raMeT (CIepMaTo30u/l, IMIEKIeTKa) — cliepMaToreHes u oorenes. OcoOeHHOCTH
CTpOEHUS SMIEKIETOK U ciepMaTo3ouioB. Omnogorsopenue. [lapreHorenes

Tema 5.3.
NupuBunyansHO
e pa3BUTHE
OPraHu3MoOB

Conepkanue ydaeOHOro MaTepuaia

WunuBuayanbHoe pa3BuUTHE (OHTOreHe3). OMOpHOHAIbHOE pa3BUTHE (dMOpUOreHe3). OTambl
3M6pI/IOHaJII)HOFO Pa3BUTHA Y IMO3BOHOYHLIX KUBOTHBIX!: [[pO6JIeHI/IC, racrpyjiiangusda, OpraHorcHes.
[ToctaomOproHanbHOE pa3BUTHE. THIBI MOCTIMOPHMOHAIBHOTO pPAa3BUTHA: MPSMOE, HE MPSIMOE
(mumHOYHOE). BnusHWE cpenpl HAa pa3BUTHE OPraHU3MOB; (DAaKTOPBI, CHOCOOHBIC BBI3BIBATH
BpPOXJIEHHBIC YpojacTBa. PocT u pa3Butne pacteHuii. OHTOreHe3 I[BETKOBOTO PACTEHUS: CTPOCHHE
CCMCHHU, CTA/ITUN PASBUTHA

Tema 5.4.
OcobGenHocT
CTpOCHUS

W pa3BUTHS
MaKpOOPTaHU3M
a3

IpodeccnoHaILHO OPHEHTHPOBAHHOE CO/IEPKAHME (CO/IEPKAHHE MPUKJIATHOTO MOYJIs1)

Bapuant 1. Tkanu pacrenuii. CTpoeHHe OpPraHoB PAacTUTENILHOTO OpraHu3Ma, UX poJib U CBA3b
Mexay coboil. XKuzHenesTenbHOCTh PacTUTENbHOTO opranusma. PocT u pa3BuTue pacTeHHs.
VYcnosusa npopactanus cemsH. [loaroroBka ceMsH k moceBy. PasBurme mpopocTkoB. BimstHue
(¢buTOrOpMOHOB Ha pocT pacteHusi. PoctoBble nBUkEHHUS pacTeHuid. Pa3zButue mobera U3 MOUKH.
Pa3smHokenne pacreHuid u ero 3HaueHue. CeMeHHOe (F€HEpaTHUBHOE) Pa3MHOXKEHHE PacTEHUH.
IBerkn u couserusi. OmnbuieHue. IlepekpécTHoe ombUieHHE (BETPOM, >KUBOTHBIMU, BOJIOM) H
camoornbuieHue. [[BoiiHOe OII0OA0TBOpEeHUE. BereratTuBHOE pa3sMHOKEHHE LIBETKOBBIX PACTEHUM B
npupoge. BereraTuBHOE€ pasMHOXKEHHUE KYJbTYPHBIX pAacTE€HUW. XO3SIMCTBEHHOE 3HAYCHHUE
BETETaTUBHOI'O PA3MHOKEHUSI.

Bapuant 2. Txauu kuBOTHbIX. CTpoe€HHE OpPraHoB M CHUCTEM OPraHOB IKHUBOTHBIX.
OyHKIMOHANBbHA CHCTEMa OpraHoB. l'omeocTa3 opraHusMa M €ro NOJJIEP)KAHHE B IIPOLECCE
KU3HEICATCIBHOCTH. 3HAYEHUE TMPOSIBICHHUA pasfpaxumMocTh u  perymanuu. [Ipoueccer
KU3HEICATCIBHOCTH KMBOTHBIX. [IpuMuMHBI HapylleHuMi pa3BuUTHs OpraHu3mMoB Oprael
penpoayKuuu, crpoenue u GpyHkuuu. MHbeknuu u ux npeaynpexieHue.

Bapuant 3. Tkanu yenoBeka. CTpO€HHE OPraHOB M CUCTEM OpPraHOB 4esioBeka DYyHKIIMOHAJIbHAs
cUCTEMa OpraHoB. I'omeocra3 opraHusma U €ro HOAJEPKAHUE B IPOLECCE JKU3HEIACATEIBHOCTH.
3HaueHUe NPOSBIEHUS PA3APAKUMOCTH U perynasuuu. ITponeccs KU3HENEATEIBHOCTH YEIOBEKA.
[IpyunHbl HapylmeHU pa3BUTHS OpraHu3MoB OpraHbl penpoAYKIHMH, CTPOEHHE U (QYHKIUH.
PenponyktuBHoe 3mopoBbe. HacnencTBeHHble O0J1€3HM, MX HPUYMHBI U TIPERyHpexaACHUE.
Wndexnuu, nepeaaronyecs MoJoBbIM yTEM, UX NPOQUIaKTHKA
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HpaKTI/IquKI/Ie 3aHATUA




Ne 3 Pa3paboTka MEHTaJIbHOM KapThl TKaHEH, OPraHOB M CUCTEM OPTaHOB MAaKpOOPTaHU3MOB
(pactenusi, )KUBOTHBIE, YEJIOBEK) C KPAaTKON XapaKTePUCTUKOMN UX (DyHKIIUH.

Ne 4 «BupycHble u OakTepuaibHbie 3a00J€BaHUS MAaKpPOOPraHU3MOB (UEJIOBEK, >KHUBOTHBIE,
pacteHus). DNHUAEMHUYECKUN (3MU300THYECKUH, amHpuToTHYecKnii) mporecc. OOmue MPUHIUITBI
HCII0JIb30BAHUS JIEKAPCTBEHHBIX BenlecTB. OCOOEHHOCTH IPUMEHEHHS] aHTUOMOTHUKOBY»

Pa3nes 6. HaciencrBeHHOCTD M H3MEHYMBOCTH OPraHU3MOB

20

Tema 6.1.
3aKOHOMEPHOCT
Y HaCJIeTIOBaHHS

Conepkanue ydeOHOro MaTepuaia

[Ipenmer u 3anaun reHeTuku. Posib HUTOMOTMU U AYMOPHOJIOTHH B CTAaHOBJIEHMU T'€HETUKH. Biag
pOCCUMCKMX M  3apyOeKHBIX YUEHBIX B  pa3BUTHE TE€HETUKU. MeToAbl T'eHETHKHU
(rubpuronoruyecKui, LUTOT€HETUYECKUH, MOJIEKYJIIPHO-T€HETHUECKUH ). OcHoBHBIE
reHeTUYeCKUe NOHATH. ['eHeTnueckasi CHMBOJIMKA, UCIIOJIb3yeMasi B CXeMax CKpelIMBaHUM.
3aKOHOMEPHOCTH HACJEAOBaHUS TPU3HAKOB, ycTaHOBIeHHble [. Mennenem. MoHOrHOpuIHOE
CKpelllMBaHMEe. 3aKOH eAMHOoO00pa3us THOpUI0B MEpPBOTro MOKojJeHHs. [IpaBUiIO JOMHUHUPOBAHUS.
3aKoH paculerieHus Mpu3HaKoB. I unoresa unctotsel ramet. [lomHOE U HEMoJIHOE TOMUHUPOBAHHE.
JurubpuHoe ckpeuiuBaHue. 3aKOH He3aBHUCUMOTO HacleI0BaHus Npu3HakoB. Llurorenernueckue
OCHOBbI ~ JAUTMOPUIHOIO CKpeUIuMBaHUS. AHalu3upymomee ckpemuBaHue. lcnons3oBanue
AQHAJM3UPYIOILEr0 CKPELIMBaHUs JJIsl ONIpeesIeH sl TeHOTHIIAa 0coOu.

ITpakTHdecKye 3aHATHS "

Ne 5 Pemenue 3amau Ha ornpesieieHHe BEpOSTHOCTH BOSHUKHOBEHHS HACJIEICTBEHHBIX MPU3HAKOB
Ipyu  MOHO-, [JU-, TOJUTHUOPUIHOM U  aHAJU3UPYIOLUIEM CKpPEUIMBAaHUHU, COCTAaBJICHUE
FEHOTUITMYECKHX CXEM CKPEIIUBAHUS

Tema 6.2.
CuenjieHHoEe
HacjleI0BaHHue
MIPU3HAKOB

Cogepxanue yueOHOro Marepuaia

CuerieHHoe HacnefoBaHue mnpuszHakoB. Padora T. Moprana mo CHEIUIGHHOMY HAacJeJI0BaHUIO
reHoB. Hapyienue cuerieHuss T€HOB B pe3yibTaTe KPOCCHHIOBEpPa. XPOMOCOMHAs TEOPHUs
HaclenCTBeHHOCTU. ['eHeTnyeckue kaprThl. ['eHeTnka mona. XpOMOCOMHOE OMpeJeNieHHue IMoJIa.
AyToCcOMBI M TIOJIOBBIE XPOMOCOMBI. ['OMOramMeTHble U TeTepOTaMETHbIE OPraHU3MBbI.
HacnenoBanue npu3HakoB, CIETIEHHBIX C ITOJIOM

HpaKTI/I‘IeCKI/Ie 3aHATUA

Ne 6 Pemienne 3aJlad Ha onmpcACICHHUC BCPOATHOCTH BO3HHKHOBCHUS HACJICACTBCHHBIX IIPU3HAKOB
IIpH CUOCIUICHHOM HACJICAOBAHUH, COCTABJICHUEC 'CHOTHUIIMYCCKUX CXEM CKPCIIUBAHUSA

OK-01, OK-02,
OK-04, OK-07
IIK 2.6.




Tema 6.3.
3aKOHOMEPHOCT
1 U3MECHYUBOCTHU

Coneprkanue yd4eOHOTO MaTepuaia

N3meHunBOCTh. Buapl M3MEHUMBOCTH: HEHACIEACTBEHHAs WM HAcleACTBEHHas. Ponp cpensl B
HEHACJICJICTBEHHOW W3MEHYMBOCTU. XapaKTEPUCTUKA MOJIU(UKANMUOHHOW  W3MEHYUBOCTH.
Baprnannonsslii psn u BapuanuoHHas kpusas. Hopma peakuum npusHaka. KonmdecTBeHHbIE M
KaueCTBEHHBIC TPU3HAKU W WX HOpMa peakiuu. CBOHCTBA MOIU(PUKAMOHHONH H3MEHYMBOCTH.
HacnencrBennas, Wil reHOTUIIMYECKAss M3MEHUYMBOCTh. KoMOMHATHBHAS H3MEHYHUBOCTh. Meiio3 u
MOJIOBOM TPOIECC — OCHOBAa KOMOWHATHBHOW HW3MEHUYMBOCTH. MyTallMOHHAs HW3MEHYHUBOCTD.
Knaccudukanus myranuii: TeHHbIE, XPOMOCOMHBIE, T€HOMHBIE. HacToTa W MPUYUHBI MyTaIluil.
Myrtarennbie (akTopbl. 3aKOH TOMOJIOTHYECKUX PSATOB B HACJIEICTBEHHOW W3MEHYUBOCTH
H. H. BaBunosa

[IpakTrueckue 3aHATHS

No 7 Pemnienue 3aay Ha OnpeeieHuE BEPOSITHOCTH BOSHUKHOBEHHUS HACIIEICTBEHHBIX TPU3HAKOB
HpI/I paSJ'II/I'-IHI)IX THUIIaX BSaHMOHeﬁCTBHH T'€HOB, COCTAaBJICHUEC I'CHOTHUITNYCCKNX CXEM CerHII/IBaHI/IH

Tema 6.4.
T'eneruka
qeJI0BEKa

Conepkanue yqeOHOTo Marepuaa

I'enetnka demoBeka. Kapmotun denoBeka. (OCHOBHBIE
Te€HEAJIOTHYECKUM,  OJMM3HENOBBIH, IUTOTCHETUYECKUM, OMOXMMHUYECKHUU,  MOJEKYISIPHO-
reHetudeckuid. COBpEeMEHHOE OIpeAeNeHue TIEHOTHUIIA: TOJHOT€HOMHOE CEKBEHHPOBAHUE,
TeHOTHIUPOBaHKWE, B TOM 4ucie ¢ momormipio [IIP-ananm3a. HacnmenctBennbie 3aboseBaHus
YyeJloBeKa: TeHHbIe 00JIe3HHU, O0JIE3HU ¢ HACIEACTBEHHOI MPeIpacioioKEeHHOCThI0, XPOMOCOMHBIE
6one3nu. ComaTuueckre U reHepatuBHble MyTanuu. CTBOJIOBbIE KJIETKH. [IpuHIUIBI 310pOBOTO
oOpa3a XM3HHM, IUATHOCTHKHU, MPOQMIAKTUKH W JIEUYEHUS TEeHEeTHYecKux Ooze3Heil. Memuko-
FEHETUYECKOE KOHCYJIbTUPOBAaHUE. 3HAYEHUE MEIULUMHCKON T'€HETUKH B NPEIOTBpPALICHUU
Y JICUEHUH I'eHEeTHYECKHUX 3a00JIeBaHUil yeIoBeKa

METOJABI T'CHCTHKHM  YCJIOBCKA:

HpaKTI/I‘IeCKI/Ie 3aHATUA

Ne 8 «CocraBnenne 1 aHaim3 POAOCIOBHBIX YCIIOBCKAY)

KonTpoabHasi padora Ne2 «HacnencTBeHHOCTh M K3BMEHYMBOCTh OPTaHU3MOBY

Pasznen 7. DBorromnoHHAas OMOJIOTHSA

oo

Tema 7.1.
OBOJIIOIIMOHHAA
Teopus

H €ee MEeCTO B
OMOJIOTHHU

Copepxanue yueOHOro Marepuala

[Ipennoceliku BO3HUKHOBEHHUSI 3BOJIIOLIMOHHOM TE€OpUHU. DBOJIIOLMOHHAS TEOpHs M €€ MecCTO B
Ouonoruu. BinsHue 5BOJIIOLMOHHOW TEOPHMM HA pPa3BUTHE OWOJOTMM M JPYrUX HayK.
CuzerenscTBa 3BOMOLMU. [laeoHTOIOTHYECKHE: TOCIENOBATEIBHOCTD TIOSBIEHUS BHJIOB B
NAJICOHTOJIOTUYECKOM JIeTONUCH, TiepexoiHble (hopMbl. buoreorpadguueckue: cXoACTBO U pa3anyuue
bayH u Qrop MaTepUKOB U OCTPOBOB. DMOPHOJIOTHYECKHE: CXOJCTBA M Pa3IMuUsi SMOPHOHOB
pa3HbIX BHJIOB I03BOHOUYHBIX. CpaBHUTEIBHO-aHATOMUYECKUE: TOMOJIOTMUYHBIEC, aHAJIOTMYHBIE,

OK-01, OK-02,
OK-04, OK-07
IIK 2.6.




pYOUMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJEKYISIPHO-OMOXMMHUYECKHE: CXOJICTBO MEXAaHHU3MOB
HACJIECTBEHHOCTH UM OCHOBHBIX METAa0OJMYECKMX IyTeldl y BCEX JKHUBBIX OpPraHU3MOB.
OpomounonHas Teopusi Y. JlapBuHa. IIpeanochliky BO3HHMKHOBEHHUS AapBUHU3MA. JIBHOKylue
CHJIBI 3BOJIIOLMM BUJOB 1O JlapBUHY (M30BITOUHOE PAa3MHOXKEHUE NIPU OTPAHUUYEHHOCTH PECYPCOB,
HeompeAeNéHHass I3MEHYUBOCTh, 00pbh0a 3a CYIIECTBOBAHKE, €CTECTBEHHBIN OTOOD)

Tema 7.2.
MukposBomntonu
s

Conepkanue ydeOHOro MaTepuaia

Cunrernueckass Teopust sBosouuu (CTD) u e€ OcCHOBHBIE MOJOXKEHUS. MUKPOIBOIIOLMSL.
[Monmymsius Kak eIuHUIA BUJA W 3BONIONUM. J[BrKymue cuibl ((pakTOphl)IBOJIOLUMU BHUIOB B
npupoe. MyTallMOHHBIM Tpolecc U KOMOMHATUBHAsI M3MEHUYMBOCTb. [loMyasiiMOHHBIE BOJHBI U
npeii¢d renos. M3onsauus u murpanus. EctecTBeHHBIN 0TOOp — HanpaBisSIOUMI (GaKkToOp IBOJIIOLHH.
@®opmbl ecTecTBEHHOTo oTOopa. IIprcrnocoOneHHOCTs OpraHM3MOB KakK pe3yJbTaT 3BOJIOLUU.
[Ipumepsl mpucnocobnenuid y opranusmoB. Apomopdo3bl U uauMoagantauuv. Bug u
BujooOpazoBanue. Kputepum Buma. OcHOBHbIE (GOpMBI BUI000pa3oBaHus: Teorpaduyeckoe,
9KOJIOTMYECKOE

Tema 7.3.
MakponsBoionn
o

Conepxanue yaeOHOro MaTepuaia

MakposBomtonus. DOpMBI  3BOIIOLNH:
napauenbHas. HeoOpaTuMocTs 3BOIIOLMK

q)HHeTI/I‘-IeCKaSI, JAUBEPIrCHTHA, KOHBEPreHTHAs,

[IpakTrueckoe 3aHsTHE (Ha BRIOOD MpETIogaBaTEs)

Ne 9 «CpaBHenue BUA0B 110 MOPGOJIIOTHUECKOMY KPUTEPHUIO»
i «Onucanue Npucnoco6JICHHOCTH OPraHu3Ma U €€ OTHOCUTEIBHOTO XapaKTepay»

Pa3znen 8. Bo3HuKkHOBeHUE ¥ pa3BUTHE KU3HHU HA 3eMJie
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Tema 8.1.
3apoxxaeHue Hu
pa3BUTHE )KU3HU

Copepxanue yueOHOro Marepuaia

JloHay4yHble NpeICTaBICHUS O 3apOXKACHUM KM3HU. HayuHble runoTe3bl BOBHUKHOBEHUS KU3HU Ha
3emiie: abuoreHes W maHcrnepMusi. XUMHUYECKasi 3BOJIONUSA. AOGHMOTEHHBIM CHHTE3 OpPraHUYEeCKHX
BEILIECTB HM3HEOPraHMYECKUX. OKCIIEPUMEHTAIIBHOE MOATBEPKACHUE XHUMHUYECKON 3BOJIOLUU.
Hawanpabpie aTambl  Ouosiormvecko somonuu. [umoreza PHK- wmwupa. PopmmpoBanHme
MEMOpaHHBIX CTPYKTYp W BO3HHUKHOBEHHE NPOTOKJIETKU. llepBble KIETKM M HMX D3BOJIOIUSL.
@opMHPOBAHUE OCHOBHBIX I'PYII )KUBBIX OPraHU3MOB.

PazButue xu3Hu Ha 3emiie no 3pam u nepuojgaM. Karapxeil. Apxeiickas U npoTepo30MCcKast 3pbl.
[Taneo3olickas spa u e€ MepuoAbl: KeMOpPUNCKHM, OPIOBUKCKUN, CUIYPUUCKHM, IEBOHCKUH,
KaMEHHOYTOJIBHBIN, NTEpMCKHU. Me3030iCKas dpa U €€ MepUOoAbl: TPUACOBBIN, IOPCKHM, MEIOBOM.
KaitHo3o¥ickass »9pa u €€ TmepuoAbl: MaJCOTCHOBBIA, HEOIC€HOBBIM, aHTPONOTEHOBBIN.
XapakTepUCTHUKA KIIMMATa U F€0JIOTHYECKUX MPOLIECCOB

Tema 8.2.

Copepxanue yueOHOTro MaTeprala

OK-01, OK-02,
OK-04, OK-07
I1K 2.6.




Cucrema
OpPraHHYECKOTO
MUpa

Cucrema opraHMYecKOro MUpa Kak OTpa)keHue 3BOJoLMU. OCHOBHbBIE CUCTEMAaTHYECKUE T'PYIIIbI
opranu3MoB. OCHOBHBIE€ 3TaIlbl SBOJIIOLUHM PACTUTEIFHOTO U JKUBOTHOTO Mupa. ApomMopdo3ssl y
pacTeHuii u KUBOTHBIX. [l0osiBIIEHNE, pacBET M BBIMUPAHHUE IPYIN )KUBBIX OPTraHU3MOB

Tema 8.3.
[Ipoucxoxnenu
€ 4uJeJioBeKa —
AQHTPOTIOTCHES.
OcHOBHBIE
CTaguu
SBOJIIOIUHN
yeJioBeKa

Conepkanue ydeOHOro Marepuaia

OBOJIOLMS YelloBEKa. AHTPOIOJIOTHS Kak Hayka. Pa3BuTue npeacTaBieHHUH O MPOUCXOXKICHUU
yenoBeka. MeToJpl M3ydeHUs aHTpororeHe3a. CXOJCTBAa M pPa3jIMyUsl YeJOBEKa M KHBOTHBIX.
CucremaTdeckoe TOJOXKEHUE 4YenoBeka. JIBmkymme cuibl ((PakTopel) aHTpOIOTEHE3a.
HacnenctBeHHass W3MEHUYMBOCTb U €CTECTBEHHBIH 0TOOp. OOIIEeCTBEHHBIH 00pa3 KU3HH,
M3TrOTOBJICHUE OPYIUN Tpyaa, MbllJieHHe, pedb. OCHOBHbBIE CTaAUU U BETBU 3BOJIIOLUU YEIOBEKA:
aBCTpaJIONUTEKH, YenoBek ymenbld, YenoBek mnpsaMoxomsamui, YenoBek HeaHAEPTAIbCKUM,
UYenoBek pa3yMHBIIl  COBpEeMEHHOro Tuma. HaXxoJku HCKONMAeMbIX OCTaHKOB, BpeMms
CYIIIECTBOBaHUS, 00JIACTh PACIPOCTPAHEHHS, 00BEM TOJOBHOTO MO3Ta, 00pa3 JKU3HU, OPYIUSL.
UYenoBeueckre pacbl. OcHOBHBbIE OO0JbIIME pachl: €BpOINeouaHas (eBpa3uiickas), Herpo-
aBcTpajioniHas  (dKBaTropuaibHas), = MOHrojoujgHas  (a3uaTcKko-aMepuKaHckas).  YepTsl
MPHUCTIOCOOIEHHOCTH MPEACTaBUTENECH YEIOBEYECKHX pac K YCIOBUSAM CYIIECTBOBaHUA. ENMHCTBO
yenoBedyeckux pac. Kputuka pacusma

[TpakTrueckue 3aHATHs (Ha BBIOOP TTPETIOIaBATEIIS)

No 10 «Bpems u myTu pacceneHus 4YeaoBeKa Mo MIaHETe»
i «I[IpucnocobieHHOCTh YenoBeKa K pa3HbIM YCIOBUSAM cpefbl. BrusHue reorpaduyeckoii
cpenbl Ha MOPGOJIOTHIO ¥ (PU3HOJIOTHIO YETOBEKa»

Pa3znen 9. Opran

M3MbI H OKPYJKaIOIIasi cpeaa

Tema 9.1.
OKOJOTHA  KakK
Hayka. Cpenpl
JKU3HU.

Copepxanue yueOHOro Marepuaia

DKoIOTHA KakK HayKa. 33,[[3‘11/1 U pasaciibl 3KOJIOTHH. MeTOI[BI OKOJIOTHYCCKUX I/ICCJ'ICI[OBaHI/II‘/'I.
OKOJIOTHIECKOE MHPOBO33PEHUC COBPEMCHHOI'O YC€JIOBCKA. CpeI[BI obuTaHuA OpPraHnu3MoOB: BOJHAas,
Ha3¢MHO-BO3JylIIHAsA, IIOYBCHHAsI, BHYTpHUOpPraHU3MCHHAasi. ODKOJIOTHYECKHE (baKTopr.

Oxonornyeckue | Knaccudukamust 3KoIOTHUECKHX (aKTOpoB: aOMOTHYECKHWEe, OMOTHYECKHE W aHTPOIIOTECHHEIE.

(baxTopsI JleficTBHE 3KOJIOTHYECKHX (PAKTOPOB HA OPTaHH3MBI
Abuotnyeckue (HakTOphI: CBET, TemIeparypa, BiIakHOCTb. Doromepuonusm. [Ipucmocobnenus
OPraHM3MOB K JICHCTBHIO aOMOTHYECKHX (pakTOpOoB. brosornueckue putTmsl.
buotnueckue ¢akropbl. Buasl OHMOTHUECKMX B3aMMOJAEHCTBHM: KOHKYpPEHIHS, XWUIIHHYECTBO.
[MapazutusM, MyTyanus3M, KOMMEHCAIU3M (KBapTHUPAHCTBO, HaXJIEOHMYECTBO), aMEHCAIHU3M,
HelfTpann3M. 3HaueHWe OHMOTHYECKUX B3aUMOJEMCTBUN JJIsl CYIIECTBOBAHHS OPraHU3MOB B
MIPUPOJTHBIX COOOIIECTBAX

Tema 9.2. Coneprxanue yueOHOTO MaTepuana

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

IIK 2.6.




DKoJIoTHYEeCKHE | DKOJIOTUYECKUE XapaKTEPUCTUKH MOomynsannd. OCHOBHBIC MOKA3aTeIy MOMYIALNN: YHUCICHHOCTD,
XapaKTePUCTUKH | TUNIOTHOCTb, POXKAAEMOCTh, CMEPTHOCTb, IPUPOCT, MUTpaLusl. JJMHAMHUKA YHCICHHOCTHU MOMYISIIIH
TOTTYJISIIUH 1 e€ peryssius
[TpakTH4ecKoe 3aHsATHE 1
Ne 11 «Iloacy€r naoTHOCTH MONYNSALMNA Pa3HbIX BUIOB PACTEHUI»
Pa3nes 10. Cool1iecTBa ¥ IKOJI0TrHYeCKHE CHCTEMbI 18
Tewma 10.1. CopepxaHue yueOHOT0 MaTepralia 4
CoobmecTBa CooOuiectBo opraHu3mMoB — OuoneHo3. CTpyKTypbl OHOLIEHO3a: BUJOBas, MPOCTPAHCTBEHHas,
OpraHNU3MOB, Tpoduueckas (nuiieBas). Buasi-noMuHanTsl. CBs31 B OMOLIEHO3E.
9KOCHCTEMBI Okojorudeckue cuctembl (9kocuctemsl). [lonstTue 00 3kocucreMe U OHOreOlEHO3E.
OyHKIIMOHATBHBIE  KOMIIOHEHTBI ~ DKOCHUCTEMBI:  IPOJYLEHTHI, KOHCYMEHTBHI, PEIYyICHTHI.
KpyroBopoT BemiecTB M MOTOK B3HEPruud B 3Kocucteme. Tpoduueckue (MUIIEBBIE) YPOBHH
skocucTeMbl. [Iumessie rienn u cetr. OCHOBHBIE IMOKA3aTeN AKOCUCTEMBI: OnoMacca, PO TyKIIusI.
DKOJIOTHYECKHE THPAMUIBL: TIPOJIYKIWW, YHUCICHHOCTH, Omomacchl. CBOWCTBA HKOCHUCTEM:
YCTOMYMBOCTB, CAMOPETYIIsilus, pazButue. CyKieccus
[IpakTrueckue 3aHATHS 2
Ne 12 Pemenne mpakTHKO-OPHUEHTHPOBAHHBIX PACUETHBIX 3aJIaHU Ha COCTaBJICHUE TPO(HUUECKHX
1eney, nupamu OMOMacchl U SHEPTUH, IEPEHOCY BEUIECTBA M SHEPTUHU B SKOCHCTEMAX
Tema 10.2. CopepxaHue yueOHOro Marepuasa 2 OK-01, OK-02,
[Ipupoueie [IpupomHbie  3KOCHUCTEMBI. JDKOCHUCTEMBI PEK M 03€p. OKOCHUCTEMa XBOWHOIO WM OK-04, OK-07
HKOCHCTEMBI IIMPOKOJIMCTBEHHOTO Jieca. AHTPOTOIEHHbIE IKOCUCTEMBI. ATPOIKOCUCTEMBI. YPOOIKOCHUCTEMBI.
buonoruueckoe u x03siiCTBEHHOE 3HAUYEHUE arpo’KOCHCTEM U ypOoskocucTeM. bruopaznoobpasue
Kak QakTop ycroiiunBocTu 3kocucteM. CoxpaHeHrne OMOJOrH4ecKoro pa3Hooopasus Ha 3emiie
Tema 10.3. Coneprkanue yaeOHOro MaTepuasa 4
buocdepa — VYuenue B. U. Bepuanckoro o omocdepe. I'panunibl, cocraB u cTpykTypa Omocdepsl. XXupoe
riobanpHas BelecTBO U ero GpyHkiuu. OcodeHHocTr 6uocheps! Kak rio0aibHOM IKOocUCTeMBL. JlnHaMuuecKkoe
JKOCUCTEMA paBHOBecHe U oOpaTHasi cBs3b B 6uochepe. KpyroBopoTsl BemecTB U OMOreOXUMUYECKHE ITUKIIBI
3emun 2JIEMEHTOB (yrieposa, a3ora). 3oHaabHOCTh 6uochepbl. OCHOBHBIE OMOMBI CYIIH
[TpakTiyeckue 3aHATH 2
Ne 13 Pemenune mnpakTUKO-OPUMEHTHPOBAHHBIX DPACUYETHBIX 3a7ay Ha ONpeAeieHUEe IJIOoLIau
HACaXIACHUM JUI CHWKEHUS KOHILIEHTpPALMM YIJIEKUCIOTo rasa B aTrMocdepe CBOEro permoHa
MIPOXKUBAHUS
Tema 10.4. IIpogeccnoHAIBLHO OPHEHTHPOBAHHOE COICPKaAHNE (CoAePKaHNE NPHKJIATHOT0 MOAYJIsH) 2
Bnusiaue YenoBeuectBO B Ouochepe 3emsu. AHTpONOreHHble M3MEHEHHUs: B Ouocdepe. I'mobambHbIE




AHTPOTIOTEHHBIX | 3Kojormueckue Tmpobnembl. CocymiecTBOBaHME TPUPOABI W yenoBeuecTBa. CoxpaHeHue
¢dakTopoB  Ha | OuopazHooOpa3usi Kak OCHOBa ycToiumBocTH Ouochepsl. OCHOBA parMOHAIBLHOTO YIPABICHUS
ouochepy IIPUPOJIHBIMU peCypcamu M UX Hcrojb3oBaHue. JlocTikeHnst OMOJIOTHH M 0XpaHa MPUPO/Ib
[IpakTrueckoe 3aHaTre (Ha BBIOOP MpenoiaBaTes) 1
Ne 14 «Oxonoruyeckue acnekTbl NPOPECCUOHATBHON AEATEIbHOCTI
i «BrusiHue MPON3BOACTBEHHBIX (DAKTOPOB HA OPTaHU3M UEIOBEKA
i «PemeHne mpakTHKO-OPUEHTUPOBAHHBIX PACUETHBIX 3aJaHUH 110 COXPAHEHHIO TPUPOIHBIX
PECYPCOB CBOET0 PErMOHA NPOKUBAHHSI»®
Tema 10.5. IIpogdeccHoHAILHO OPHEHTHPOBAHHOE COJepP:KaAHUE (CoAepPKAHHME PUKJIATHOTO MOYJIs) 4
Bnusinue 3n0poBbe U ero cocrasisomuye. MakToppl, MOJOXKUTEIBHO W OTPUIATENBHO BIHSIOIIME Ha
COLIMAJIbHO- opranu3sM 4yenoBeka. [IpoGieMa TEXHOTEHHBIX BO3JAECHCTBUH Ha 3/I0pOBbE  YeJIOBEKa
DKOJIOTUYECKUX | (3JEKTPOMArHUTHBIC TIOJsI, OBITOBAs XMUMHS, W30BITOUYHBIC IIyMBI, PaaHands M T.I.). AnanTanus
(bakTopoB opraHM3sMa 4YeyloBeka K ¢akTtopaM okpyxatomed cpenpl. [lpuHumnsr  popmupoBaHus
Ha 3JI0pOBLE | 310poBbecOeperaroniero nopeneHus. dusnyeckas akTUBHOCTh U 370pOBbe. ['pyIIbl 340pOBBSL.
YeoBeKa OcHoBHI 3aKayBaHusl. bBroXxnuMuveckne acteKThl paroHaibHoro nmutanus. [IpaBuia Ge3omacHOTO
WCTIONH30BaHUSI OBITOBBIX MPHOOPOB W TEXHUYECKHX YCTpoicTB OBIaleHHEe METOAaMHU
OmpenesieHUsT ToKaszaTreled yMCTBEHHOW pabOTOCIIOCOOHOCTH, OOBSICHEHUE TIOJyYEeHHBIX
pe3ynbTaToB U (OPMYIUPOBAHHE BBIBOJOB (MMCHMEHHO) C MCIOJb30BAaHHEM HAy4YHBIX MMOHATHUH,
TEOpPUM U 3aKOHOB
[IpakTrueckoe 3aHsATHE (HA BEIOOP MPETIOaBaTEIsN) 1
Ne 15 «Ompenenenue Cyro4HOro palMoHa MUTAaHWUS B 3aBUCUMOCTH OT YPOBHS (DU3UYECKOM
AKTUBHOCTH»
i «IIpodunaktuka nmpodeccuoHanbHBIX 32007I€BaHUII
nmu «B3anMoencTBre YeI0BEeKa ¢ TEXHOJIOTHUECKOU Cpeaom»
JlaGopaTopHble 3aHATHS (Ha BRIOOD MPErnoaBaTesis) 2
Ne 5 «YMcTBeHHas pabOTOCIIOCOOHOCTHY
win «Bnusnue abuotnyeckux (PakTOpoB Ha uerIOBeKa (HU3KHE U BBICOKHE TEMIIEpaTyphl)»
(B xauecTBe TPUITEPOB CHUKAIOIMIHUX PAOOTOCIIOCOOHOCTh HUCIIOJIb30BATh YCIOBUS OCYIIECTBIICHUS
npodeccuoHAIbHOM IeATENbHOCTH: IIIyM, TeMIleparypa, huzndyeckas Harpy3Ka  T.]1.)
KontpoabHnas padora Ne 3 «TeopeTnueckue acleKThl SKOJIOTHI 2
Pa3nea 11. Ceaexkuusi OpraHu3MoB, OCHOBbI OMOTEXHOJIOTHH 8 OK-01, OK-02,
Tema 11.1. | Coneprxanne yuebHOro MaTepuana 2 OK-04, OK-0




Cenexg  Kak

Cenekuusi Kak Hayka M TpoLecC. 3apoxICHUE CeleKIuu U jaoMectukarus. Yuenume H. W.

HayKa u | BaBunoBa o0 1eHTpax MHOrooOpasus W HPOUCXOXKICHUS KyIbTYPHBIX pacTeHuidl. LleHTpbl

Iporecc MIPOUCXOXKACHUS TOMAIIHUX KUBOTHBIX. COpT, IOPOJIa, LITAMM.
CoBpemeHHbIE METObI CesleKIIMU. MaccoBbIN U MHAUBUAYAIbHBINA OTOOPHI B CEJIEKIIUU PACTEHUH U
AKUBOTHBIX. OlLIeHKa 3KcTephepa. biin3kopoicTBEHHOE CKpeluBaHue — MHOpUAUHT. YucTas JIMHUS.
CkpemuBanue YUCThIX JIMHUHN. ['eTepo3uc, nnu rudbpuaHas cuna. HepoacTBeHHOE CKpelMBaHUE —
aytopuaunr. Otaanénnas rubpuan3anus U e€ ycrnexu. MICKycCTBeHHBIN MyTareHes M IMoJydeHHe
MOJMIUIONJOB. JIOCTHKEHUS CENEKIINN PACTEHUH, J)KUBOTHBIX H MUKPOOPTraHU3MOB

Tema 11.2. buorexHonorust Kak OTpacib IPOU3BOJACTBA. [eHHas WHXXEHepHs. OTamlbl CO3AHUS

OcHoBBI pexomOunantHot JIHK wu Tpancrennsix opranuzMoB. Kiierounas wumxeHepus. Knetounsie

OMOTEXHOJOTHH | KYIbTYpbl. MHKPOKIOHAJILHOE pa3MHOKeHUE pacTeHHil. KioHupoBaHHE BBICOKONPOIYKTUBHBIX
CEJIbCKOXO3SUCTBEHHBIX OpPraHU3MOB. OKOJOTMYecKHe | JThueckue mnpodimembl. ['MO —
TeHETUYECKU MOIM(UIIMPOBAHHBIE OPTaHU3MbI

Tema 11.3. IIpo¢deccHoHAILHO OPHEHTHPOBAHHOE COJeP:KaHUE (CoAepPKAHME MPUKJIATHOTO MOYJIs)

buorexnonornu | OCHOBHBIC HANpPAaBJICHUS COBPEMEHHOW OHMOTEXHOJIOTHH B MPO(PECCHOHAIBHON eSITEIbHOCTH

B JKA3HU yenoBeka. Metonpl 6uoTeXHONIOTHA. OOBEKThl OMOTEXHOJOTUU. DTHKA OMOTEXHOJIOTHUYECKUX H

1 nipodeccuu

TeHETUYECKUX dKCIepuMeHTOB. [IpaBmia moucka u aHanm3a OMOIKOJOTHYECKOW MH(pOpMaIiy u3
pa3IMYHBIX HMCTOYHUKOB (HaydyHass W ydeOHO-HaydHas JUTeparypa, CpelIcTBa MacCOBOU
nHpopMmanuu, cetb IHTEepHET U Ipyrue)

[IpakTruueckue 3aHATHS

Ne 16 Keiicel Ha aHanmu3 WHGOPMAIMU O HAYYHBIX JOCTHIKCHHSX B 00JIACTH TE€HETHYECKUX
TEXHOJIOT Ui, KIIETOYHOW WHXEHEPUH, MUIIEBBIX OMOTEXHOJIOTHUH.

Ne 17 3ammra Kelica: TpEACTaBICHHE pE3ylIbTaTOB PEIICHHUS KEHCOB (BBICTYIUICHUE
C TIpe3eHTaIeH)

1K 2.6.

Paznen 12. Penrenue KeidcoB B 00J1aCTH OHOTEXHOJIOT M

6

Tema 12.1.1.
buorexnoigoruun
U pacTeHUSs

IIpodeccHoHATHHO OPHEHTHPOBAHHOE COIepKaHME (ComepKaHue MPUKJIATHOT0 MOXYJIsI)

Bapuant 3. Pa3Butne OMOTEXHOJOTHI C HCIOJIb30BAHUEM PACTCHUMN, MPUMEHEHHE MPOIYKTOB
OMOTEXHOJOTHH B >KU3HHM YEJIOBEKa, MOUCK U aHAIW3 MHQOpPMAIMU U3 PA3IUYHBIX HCTOYHHKOB
(Hayunas u ydeOHO-HaydHas JMTEpaTypa, CpelIcTBa MaccoBoil uHpopmanuu, cetb HMHTepHer

¥ JIpyrue)

HpaKTI/IquKI/Ie 3aHATUA

Ne 18 Keilicbl Ha aHaIM3 HHPOPMALIMU O PA3BUTUU OMOTEXHOJIOTHH C UCIOJIb30BAaHUEM PACTEHHUM

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




(10 MUHU- rpynnam)
Ne 19 3amwmra kelica: mpeACTaBIEHUE pE3yJbTAaTOB pEIIEHUsS KEHWCOB (BBICTYIUICHHE
C Ipe3eHTanuen)

Ne 18 Keiicbl Ha aHanu3 uHpOpMaLUU O Pa3sBUTUM OMOTEXHOJOTUN C IPUMEHEHHUEM TEXHUYECKUX
cucTeM (110 MMHHU- TpyIIIaMm)

Ne 19 3amwmra kelica: mnpeAcTaBIE€HUE pE3yJIbTaTOB pELIEHHs] KEWCOB (BBICTYILJICHUE
C Ipe3eHTanuen)

Pa3nen 13. Buosornyeckue nccienopanusi B npogeccnonanbHoii cepe 14
Tema 13.1. IIpo¢deccHoHAILHO OPHEHTHPOBAHHOE COJCPKAHUE (CoepKaHUe ITPUKJIATHOI0 MOAYJISA) 4
OcHoBHbIE Hayunelii Meroa. Meroapl OHMO3KOJOTMYECKHX HCCIEIOBAaHUN: TOJEBbIEe, JIaOOpaTOpHLIE,
METOIbI JKCIIEpUMEHTANIbHBIE. MOHUTOPDHHI  OKPYKAIOLIEH  Cpeibl:  JIOKAJIbHBIA, PpPErHOHAIBHBIN
OMOAKOJIOTHYEC | 11 11106aITEHEILL.
Knx _ | Meroxsl moucka, aHamuza M 00pabOTKM MH(OPMAIMH O MPOEKTEe B PA3IMYHBIX HCTOYHHKAX.
MCCICNOBAHUN | TTocTaHOBKA 11€MTH, 337124, BBIIBH)KEHHE TUIIOTE35!

JlaGopaTopHbIe 3aHITHS 2

No 6 «llpoBeneHue »SKCHEpUMEHTa IO OMNPEACICHUIO ONTUMAIbHBIX YCIOBHM ISl poOCTa

U (U3HOJIOTUYECKOM AaKTMBHOCTH JPOXIKEBBIX KJIETOK. BBIABICHHE 3aKOHOMEPHOCTEH,

(opMynUpOBaHKE BBIBOIOB U IIPOTHO30BY.

PaboTer Ha BEIOOP 1O MUHU- TPYIIIIAM:

1. BiusiHue TeMiepaTypbl Ha poCT U (PU3MOJOTMUECKYI0 aKTUBHOCTD JIPOAOKEBBIX KIIETOK.

2. BausiHue yrieBo10B Ha poCcT U PU3UOJIOIMUECKYIO aKTUBHOCTh JIPOACKEBBIX KIIETOK.

3. CoueraHHOE BIUSHHE TEMIIEpaTypbl U YIJIEBOJOB Ha POCT U (PU3HOJIOTMYECKYIO AKTUBHOCTh

JPOAOKEBBIX KIIETOK

IIpodeccHonaIbHO OPUEHTHPOBAHHOE CO/IEPIKAHUE 10
BapuaTuBHbBII NPUKIATHONH MOYIb

Tema 13.2. IIpodeccuonaIbHO OPHEHTHPOBAHHOE co/lep:KaHue (Co/iep:KaHue NPUKIATHOTO MOLYJIs1) 10
buoskonoruyec | [IpakTuueckue 3aHATHSA 2
KH1i Ne 20 O630p TeM 3KCHEPUMEHTANbHBIX Y4eOHO-UCCIEeI0BAaTEIbCKUX MPOEKTOB. BriOop yueOHO-
?Kcnepm;eHT HCCIIEIOBATENIBCKOTO MPOEKTA U3 MPELIOKEHHBIX. POPMUPOBAHME KOMAH/IBI MPOEKTA. AJITOPUTM
IpUMeEp

BBIIIOJIHCHHS ITPOCKTA.
He[zBLIfI 9Tall BBITIOJIHCHHUS IIPOCKTA: 000CHOBaHUE AKTYAJIIbHOCTH BLI6paHHOI71 TeMbl. BrisBieHue
HpO6J’I6MLI HUCCJICJ0BaHusA, (I)OpMy.TII/IpOBaHI/Ie THUIIOTC3EI. BLI60p MCTOJ0B HCCIICOOBAHMA. BBI60p

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




TOueK oTOOpa mpod Ha TeppuTopuu uccienoBanus. [locraHOBKa 1enell W 3a7a4 UCCIIEIOBAHUS.
Omnpenenenue (GoOpMBI TMPENCTaBICHHUS pe3ylIbTaToOB HccienoBanusd. OmnpeneneHrue 3Taros
Y COCTaBJICHHE TUIaHA MCCIICIOBAHNUS

JlaGopaTopHble 3aHITHS 4
Ne 7_BTOpoii 5Tan BHITIOJHEHUS MPOEKTA: MOATOTOBKAa HEOOXOAMMOW IMOCYJbI U Marepuaia Jjs
HKCIIEPUMEHTA, MPOBEJCHNE SKCIEPUMEHTA, MEePHOANYEcKas MPOBEpKa TEUCHHS SKCIIEPUMEHTa/
cbop mMarepuasia B BBIOpaHHBIX TOUKax 0TOOpa mpoo.
Tperuit sTanm BBHIMOJHEHUS MPOEKTA: TOJYyYEHUE TEPBUYHBIX HSKCIEPUMEHTATbHBIX JAHHBIX,
MIPOBEJIEHUE CTATUCTUYECKOW 00OpaOOTKU MOJYYEHHBIX JaHHBIX.
UYerBepThlil 3Tam BBINOJHEHUS MPOEKTA: BBISIBIIEHUE 3aKOHOMEpPHOCTEH, (OpMYIHpOBaHUE
BBIBOJIOB M TIIPOTHO30B, OIIEHKa KayecTBa MCCIEAYeMOro O0ObeKTa I0 pe3yiabTaTaMm
OMOIKOJIOrMYECKOT0 aHaIn3a
[IpakTrnueckue 3aHATHS 2
Ne 21_3ammra mpoekra. [IpencraBienue pe3yabTaTOB BBIMOTHEHUS Y4€OHO-UCCIIENOBATEIbCKIX
MPOEKTOB (BBICTYIUICHHUE C TIPE3CHTAIEH )
IIpomexxyTouHasi aTTecTAIUSA (9K3ameH) 6
Bcero: 144




3. YcaoBus peaju3anui NporpaMmsbl 001e00pa3oBaTeIbHOM M CIHUILIHHBI

3.1. lns1 peasim3anMu NporpaMMbl JUCUUILJIMHBI J0JKHbI ObITH

NpeaycMOTPEHBI cJieAyolue cnenquajJbHble NOMelleHns :

Kabuner «buonorun», ocHaluIeHHbIH 000PYAOBaHUEM: CTOJ JEMOHCTPALIMOHHBIN
(c pakoBHUHOMW, TMOJBOJAKOW M OTBEACHUEM BOJbI, CAHTEXHUKOH, JJICKTPUUCCKUMU
po3eTKaMu, aBTOMaTaMH aBapUMHOTO OTKJIFOYEHUS TOKa), J1JAOOPATOPHBIA OCTPOBHOM
CTOJI (IByXCTOPOHHUH, c 3alIUTHBIM, XUMOCTOWKUM
U TEPMOCTOMKHMM TOKPBITUEM, HAJCTOJIbEM, C TIOJACBETKOM M 3JIEKTPUUECKUMU
po3eTKaMu, TMOJBOJAKONW U OTBEJICHHEM BOJIbI U CAHTEXHUKOW), CTyn J1abOpaTOPHBIMA
MIOBOPOTHBIHN, PETYJIUPYEMbIil TIO BBICOTE.
[TpumepHBIi TIepedYeHb JEMOHCTPAIIMOHHOTO U JIJA0OPATOPHOTO 000PYI0BAHUS.
JleMoHcTpaInmoHHOoe 000py1I0BaHUE U TTPUOOPHI:
— KOMIUIEKT BJIaXHBIX MIPENapaToB I€MOHCTPALIMOHHBIN
— KOMIUIEKT TrepbapueB MO CHUCTEMaTHKE PACTEHUW C ONpeleTUTeIbHBIMU
KapTOYKaMH
— KOMIUIEKT KOJUICKIIMKA IEMOHCTPAIMOHHBIN
— 1UdPpOBOH MUKPOCKOT OMHOKYIISIPHBIN (¢ KaMepoit)
JlaGopaTopHO-TeXHOJOTHUUECKOE 000pya0BaHKe (JabopatopHOe 00OpYIOBaHME,
IpuOOpPkI, HAOOPHI IS IKCIIEPUMEHTA, HHCTPYMEHTHI ):
— MOJEIN, MYJISKU, alllJIMKAUN
— KOMIUIEKT MOJICJICH-aNIIMKAIIUKA IEMOHCTPAIIMOHHBINI
— KOMIUIEKT aHATOMUYECKUX MOJENEN JEMOHCTPAMOHHBIN
— Ha0O0p MaTeOHTOIOTUUYECKUX MYIISKEH
— KOMIUIEKT OOTaHWYECKUX MOJIEICH TeMOHCTPAITMOHHBIN
— KOMIUIEKT 300JI0THYECKUX MOJENEN JEMOHCTPAMOHHBIN
— KOMIUIEKT MYJISIKEU 1IEMOHCTPAIIMOHHBIN
— CKEJIeT YeJI0BeKa
— TOpC YeloBeKa pa30OpHbIN

— KOMIUIEKT MOJEJIEN



— KOMIUIEKT CKEJIETOB Pa3INnYHBIX KIACCOB )KMBOTHBIX
— Tabnuibl perabedHbIe

— JI€MOHCTpPAIMOHHBIE YUeOHO-HATJISITHBIE TOCOOUS

— KOMIUIEKT MOPTPETOB JJIs1 opopMIIeHUsI KaOHUHEeTa

— nmabopaHTcKas /s KabuHeTa OMOJIOTHH U YKOJIOTUU

— CTOJ C SIIIMKaMU JJI XpaHEHUs/TyMOOH

— Kpeciio opucHoe

— CTOJ JIaOOpaTOPHBIA MOEUHBIN

— CYyIIWIbHAS MTAHETh IS TIOCYIbI

— mKkad I XpaHeHHUs] Y4eOHBIX TOCOOM I

— mkad Ut XpaHEHUs BIAKHBIX MPENapaToB, 3alUPAOIIANACS Ha KITIOY
— 1mkad I XpaHeHus J1abopaTOpHOU TOCYIbI/ TIPUOOPOB

— 11abOpaHTCKUM CTOJI

— CTyJ 1a00paTOpPHBIN

— KOMIUIEKT epuiei i MbIThSl 1a00paTOpHOI MOCY/bI.

3.2. UudopmanuoHHoe odecriedyeHne peaan3anuu NporpaMmbl

3.2.1 OcHOBHEBIE NIEUYATHBIE U3JaHUS
1.benses JI.K., JIpmmui .M., Ky3nenora JI.H. u np. bronorus (6a30BbIil ypOBEHB ).

10 xmacec. — M., 2025.

2.Nonnesa A.1O. buonorus. Bech mKOIBHBIN Kypc B cxemax u Tabnumax. — M., 2022.
3.denepanbHblii 3aK0H 0T 29.12.2012 Ne273-D3 «O06 obpazoBanuu B Poccuiickoit
Denepanum.

4.Ilpuka3z Munobpuayku Poccun ot 17.05.2012 Ne 413 «OG6 yTBepKaeHUN
dbenepaabHOTO TOCYIap-CTBEHHOTO 00pa30BaTEILHOTO CTaHAapTa CPeAHETO (ITOJTHOTO)
obmrero oOpa3oBaHUsY.

3.2.2 OCHOBHbIE AJIEKTPOHHBIE U3JAHUS

1.3. YueOnsrit onnaitn kypc.buonorus 11// MobunbHOE 351eKTPOHHOE 00pa30BaHUE:
[caiiT]. — 2022. - URL.: https://educont.ru/courses/list/course/136584c5-e32¢c-4696-
8b4c-18639¢ead4abb (mara oopamenus: 23.01.2023).



4. KOHTPOJIb U OLIEHKA Pe3yJIbTATOB 0CBOCHUS 00111€00pa30BaTEeIbLHOM
AUCIHUTITHHBI

Kontpoib ¥ omeHka pe3ylbTaToB  OCBOEHHA  0O0LI€00pa3oBaTEIbHOM

JTUCIMIUINHBI PACKPBIBAIOTCS Yepe3 MUCIHUIUIMHAPHBIE PEe3yNbTaThl, HAMpPABICHHBIC HA

dbopmupoBaHue oOMUX U MPOPECCUOHATBLHBIX KOMIETEHIIMM MO pasjieliaM U TeMam

coJiep KaHusl y4eOHOro Marepuana.

Oo6masi/npodeccuonanbHa
sl KOMIETEHIHA

Pasznen/Tema

Tun oeHOYHbIX MEponpUusaTus

OK 01. BeiOuparb cioco0bl
peteHus 3amad
npodeccCuoHaTbHOM
JEATEIbHOCTH
MIPUMEHUTEITEHO

K Pa3JIMYHBIM KOHTEKCTaM

Temsr 1.1, 2.1, 3.1 -3.3,
41 - 43, 5.1-53,
5.411-0/c’, 6.1-6.4,
7.1-7.3, 8.1-8.3, 9.1-9.3,
10.1-10.3, 10.411-o/c,
10.5IT-o/c, 11.1,
11.2IT-0/c, 12.111-0/c,
13.1-13.2IT-o0/c

OO6cyx1eHre o BOIpocaM JIEKIUU
Pa3paboTka rioccapus

3anojgHeHue CPaBHUTEIbHBIX
Ta0IHIL

TectupoBanue

VYeTHbIM onpoc

JuKTaHT Ha HACTIOJIb30BaHUE
apryMeHTOB, OuoI0rn4ecKon
TEPMUHOJIOTHH U CHMBOJIHKH
NunuBunyanbHas
caMocCTosITeIbHas paboTa
[IpencraBnenue pe3yJbTaToOB

MPaKTUYECKUX PadboT
KonTtposbHbIe paboThI
3ammuTa TBOPYECKUX padoT

3amura WHIUBUTYaTbHBIX
MIPOCKTOB
Brinonnenue 3aJaHUN

IPOMEXYTOUHOM aTTecTaluu

OK 02. Ucnonw3oBare | Temsr 1.1, 2.1, 3.1 -3.3, | OuennBaeMas 1UCKyCCHs 11O
COBPEMCHHBIC cpeactea (4.1 - 4.3, 5.1-5.3, | BonpocaM JeKIHU
MOWCKa, aHaJTN3a 5.4T0-o/c, 6.1-6.4, 7.1- Pa3paboTka MEHTaILHON KapThl B
EH(bopMauHHHHTepnpeTauHH 73, 8183 9193 EE;P:);EZEEZ); 3aIuTa
u I/IH(i)OpMaI_II/IOHHBIe 10.1-10.3, 10.4I1-o/c, 71a00paTOPHBIX paboOT
TEXHOJIOTUU 10.5IT-o/c, L1, [Ipencrasienue pe3yibTaToB
s BeimonHenuss  3amau | 11.2I1-o/c, 12.111-0/c, | npakTHyeckux paboT
npohecCuoHaNbHOM 13.1-13.2[T-o/c [IpeacraBnenune yCTHbIX
JeATEIbHOCTH COOOIICHHI C IPE3CHTAIUEH,
MO/ITOTOBJICHHBIX IO MEPEUHIO
HUCTOYHUKOB, PEKOMEHIOBAHHBIX
pernoaBaTesieM
OK  04. O¢¢extuBno | Temsr 1.1, 2.1, 3.1 -3.3, | O6cyxeHHE IO BOIPOCAM JIEKLIUU
B3aMMO/ICHCTBOBATH 41 - 4.3, 5.1-5.3, | UnguBunyanbHas
¥ paboTath B KOIUIEKTHBE | 5 4[]-o /e, 6.1-6.4, 7.1- | CaMOCTOATENbHAs paboTa
Y KOMaH/Ie 73 8183 9193, Ep;f;;::fg;{?e o pe3yabTaToB
10.1-10.3, 10.4IT-o/c, 35H_[I/ITa TBOpqu():KI/IX pabot
10.5I1-o/c, 11.1,

3amura WHVBUIYaIbHBIX




IIPOEKTOB

OK 07. CopeiicTBOBaTh
COXPAHEHHIO OKpPYKaIoIIen
cpensl,
pecypcocOepexeHHIo,
MPUMCHSTH 3HAHHSI

00 U3MEHEHHMHM KJIHMAaTa,
INPUHLIMIBL  OEepexIINBOTO
IIPOU3BOJICTBA, IPPEKTUBHO
JIEMCTBOBATH

B UPE3BBIUANHBIX CHTYAIIHSIX

11.211-0/c, 12.111-0/c,
13.1-13.2I1-o0/c

Temsr 1.1, 2.1, 3.1 -3.3,
41 - 43, 5.1-53,
5.4I1-o/c, 6.1-6.4, 7.1-
7.3, 8.1-8.3, 9.1-9.3,
10.1-10.3, 10.411-o/c,
10.5IT-o/c, 11.1,
11.211-o/c, 12.111-0/c,

13.1-13.2I1-0/c

OO6cyx1eHne o BOIIpocaM JIEKIUU
Pa3paboTka rioccapus

3anojaHeHue CPaBHUTEIbHBIX
TabInL

TectupoBanue

VYeTHbIM onpoc

JuKTaHT Ha HCTIOJIb30BaHUE
apryMEHTOB, OMOJIOTUYECKOU
TEPMUHOJIOTHH U CHMBOJIMKH
NupuBunyansHas
camocTosiTeNnbHas padoTa
IIpencraBienue pe3yinbTaTOB

MPAKTHYECKUX padoT
KoHTpoiabHbIe paboThl

3ammuTa TBOPYECKUX padoT

3ammuTa WHIUBUTYaTbHBIX
MIPOEKTOB

BrmonHenne 3amanuii
MIPOMEKYTOUYHOM aTTECTANKI




5. MEPOITPUATHUSA, SAIINTAHUPOBAHHBIE HA IIEPUO/I PEA/IM3AIINN
OBIIEOBPA3OBATEJIBHOU YYEBHOU JUCIUIIJIMHBI

Hara Conep:xanue u ¢popMsbl Mecro Konwbl
AeATEeIbHOCTH nposeaenusi | OK
Cooeporcanue - 00wasn xapaxmepucmuka
Meponpusmusl.
OxTa0ps - IToaroroBka y4aCTHUKOB U IIPOBEICHUE I'BIIOY JIP24
neKkaopb €KETrOJIHOM TEXHUKYMOBCKOM OJMMIIAA/IbI «TTT»
(eXKeroaHoO) 1o o011e00pa3zoBaTeIbHBIM YYCOHBIM
OUCUUIUIMHAM B 2 Typa: 1 Typ —
OTOOPOYHBIN 3a0YHBIN, 2 TYp — QUHAIBHBIN,
OYHBIN

HexaOpb [ToaroroBka y4aCTHUKOB U IIPOBEICHUE I'BIIOY JIP23
(exxeroHo) Henenu EMJ] «TTT» JIP24
JIP26
@epany | IloaroroBka u conpoBoxkaeHue yuactTHukoB | I'BIIOY JIP24
00JIaCTHOM CTYJEHYECKOM HAYyYHO- «TTT» JIP25
TeXHUYECKOU KoHpepeHIUH «MOo0aEXKb. JIP26

Hayka. TexHonoruu rmpousBoacTsa»
®deBpalib [ToaroroBka craThu JJis MyOJIMKAIIUY B I'BIIOY JIP24
COopHuKax MaTepHUalioB IO UTOTaM «TTT» JIP25

CTYJIEHYECKUX KOHbepeHIui

Exxeronno Y4acTtue B MOATrOTOBKE U MPOBEICHUE I'BIIOY JIP23
HENIEIN CIIENAILHOCTEN OTIEIICHUS «TTT» JIP24
JIP25
JIP26




IIpuiroxenue

TeMbl 10KJI210B
OMOpHOTIOTHYECKHUE JOKA3aTeIbCTBA SBOTIOIIMOHHOTO POJICTBA )KUBOTHBIX.

buonorunyeckoe 3HaueHue meramopdo3a B MOCTIMOPHOHAIBHOM Pa3BUTHUU
AKUBOTHBIX.
Bnusinue okpyskaromieit cpeibl M ee 3arpsA3HeHUs Ha pa3BUTHE OPTaHU3MOB.

BnusHue kypeHus, ynoTpeOJieHUs alKorojs W HAapKOTUKOB POJUTEISIMU Ha
SMOpPHOHATBHOE Pa3BUTHE peOEHKA.

3aKOHOMEPHOCTH (PEHETUUECKON U T€HETUYECKON N3MEHYMBOCTH.
Hacnencrsennas undopmaiiys 1 nepegada ee U3 MOKOJICHUS B TOKOJICHHE.
JlpaMaTu4ecKue CTPaHUIIBI B HCTOPUU Pa3BUTHUS TCHETUKHU.

Ycnexu COBPEMEHHOMN TCHETUKH B MEIUIHE "
3IPaBOOXPAHEHHH.

LlenTpsl MHOTOOOpA3Hs ¥ MPOUCXOKICHUS KYIbTYPHBIX PACTCHHIA.

LenTpsl MHOTOOOpa3Hs M MPOUCXOKACHUS JOMAIIHUX KUBOTHBIX.

Ponb npaBUTENbCTBEHHBIX M OOIIECTBEHHBIX JKOJIOTMYECKUX OpraHu3aluid B
COBPEMEHHBIX Pa3BUTHIX CTPaHaX.

PanronansHOE uCMONB30BaHWE W OXpaHa (KOHKPETHBIX) HEBO300HOBUMBIX
IPUPOIHBIX PECYPCOB.

PanmonanpHOE HCIONB30BaHWE U OXpaHa (KOHKPETHBIX) BO300OHOBUMBIX
IPUPOJHBIX PECYPCOB.

OnacHocTh TJ00ANBHBIX HapymieHud B Ouocdepe. (O30HOBBIE «IBIPBIY,
KUCJIOTHBIE JJOKIH, CMOTH U UX IPEJOTBpAICHUE.

DKoNoruueckne Kpu3uchl 1 sKosorudeckue karactpodsl. [Ipenorspamienue ux
BO3HHUKHOBEHHUS.

VYcroitunBoe pa3BuTuE MPUPOIBI U 00IIIECTBA



TeMmbl pedepaToB
1. becnonoe  pa3MHOXEHHE, €ro  MHOrooOpasue M  INPaKTHYECKOe

HCIIOJIb30BaHUE.

2. IlonoBoe pa3MHOKEHHUE U €ro OMOJIOTHYECKOE 3HAUCHHE.

3. UepenoBaHue MoyoBOro U OECroiaoro pasMHOKEHHS B KU3HEHHBIX LUKIIAX
XBOLIEH, MAanOpPOTHUKOB, IIPOCTEHUIIMX. buomormyeckoe  3Ha4YeHUE
Yyepe10BaHus TTIOKOJICHUH.

4. TlapTeHoreHe3 W THHOTEHE3 Y T[IO3BOHOYHBIX JKMBOTHBIX U  HUX
OMOJOrNYECKOe 3HaYEHUE.

5. DMOpHoIOrM4YecKre 10Ka3aTeIbCTBA IBOIIOIIMOHHOTO POJICTBA )KUBOTHBIX.

6. buonorunueckoe 3HaueHue Meramopdosza B MOCTIMOPHUOHATBLHOM Pa3BUTHU
KUBOTHBIX.

7. BnusiHue OKpyXaroIiel cpebl U ee 3arps3HEeHUs Ha Pa3BUTHE OPraHU3MOB.

8. Biusnue kypeHus, ynorpeOieHus ajJKorojs U HApKOTUKOB POJMUTENSIMU Ha
AMOpPHOHAIBHOE pa3BUTHE peOCHKA.

9. 3akoHOMepHOCTH (EHETUUECKON U TeHeTUYECKON U3MEHUNBOCTH.

10.HacnenctBenHas nHbopmMaiius 1 nepeaada ee u3 NOoKOJEHHUs B MOKOJICHHE.

11. IpamaTtryecKkue CTpaHULbI B UCTOPUU PA3BUTHUS TEHETUKH.

12.Vcnexn COBPEMEHHOU T'CHETUKU B MEIUINHE u
31paBOOXPAHEHUU.

13.IenTpsl MHOTOOOpA3HS M MPOUCXOKACHHS KyJIbTYPHBIX PACTCHHUIA.

14.1lenTpBl MHOTOOOpA3HS M TIPOUCXOKICHUS JOMAIITHUX >KUBOTHBIX.

15.3HaueHne n3y4eHus MPEAKOBBIX (HOPM ISl COBPEMEHHOU CEJICKIIUH.
16.VcTopus MporCXOKACHHS OTIACIBHBIX COPTOB KYJIBTYPHBIX PACTCHUI.
17.Uctopus pa3BuUTUA 3BOJIOIMOHHBIX uaei 1o Y.J/lapBuHa.

18.«Cucrtema mpupoasn» K.JlunHes u ee 3HaueHUE A1 Pa3BUTHS OMOJIOTHH.

19.0Bomonnonnble  uaen JK.b.Jlamapka W uxX 3Ha4YeHWE JUISI Pa3BUTHSA
OuoJIoruu.

20.TTpeanockuIK BOZHUKHOBEHUS IBOTIOIIMOHHON Teopun Y. /[apBuHa.



21.CoBpeMEHHbIE TMPEACTABICHUS O MEXaHM3MaxX U 3aKOHOMEPHOCTAX
ABOJIIOLU Y.

22.®opMHUpPOBAaHUE YCTOWUYMBBIX MOMYJSIIUNA MUKPOOPTraHU3MOB M BpeaUTeNeH
KyJbTYPHBIX PACTEHUM K BO3ACHCTBHUIO SITOXMMHUKATOB KaK J0KA3aTEIbCTBO
WX aJIalTUBHBIX BO3MOXKHOCTEH.

23.AnanTuBHas paauanys OpraHu3MoOB (Ha KOHKPETHBIX NIpUMepax) Kak
pE3yNbTAT IEUCTBUS €CTECTBEHHOIO0 0TOOpA.

24. Apamop(}o3bI B 3BOIOLNHN TO3BOHOYHBIX U O€CIIO3BOHOYHBIX )KUBOTHBIX.

25.CoBpeMEeHHbIE IPEJICTABIICHUS O 3aPOKICHUN KU3HU.

26.Pa3nuuHble runoTe3bl NPOUCXO0KICHUS.

27 . IlpyHIMNBl ¥ 3aKOHOMEPHOCTH Pa3BUTHUS KU3HU Ha 3emile.

28.PanHue sTamnsl pa3BUTHUS KU3HU Ha 3emile.

29.TIpuurHbBI ¥ BO3MOXKHAsI KUCTOPHS BBIX0JIa HA CYIITY PAaCTCHUH U KUBOTHBIX.

30.PacuBer penTuianii B Me3030€ M BO3MOXHBIE MPUYMHBI HCUYE3HOBEHUS
JTMHO3aBPOB.

31.CoBpeMeHHbIE MTPEICTaBICHUS O TPOUCXOKICHUH TITUI] U 3BEpEH.

32.BiusHue [BWXKEHHS MaTEpUKOB M OJeAeHeHUuH Ha (GOopMHpOBaHUE
COBPEMEHHOW PACTUTEIBHOCTH M JKUBOTHOT'O MHPA.

33.2BoIONMS TPUMATOB U ATAITbl YBOIIOIMH YEJIOBEKA.

34.CoBpeMeHHBI 3Tall  pa3BUTHS 4ejoBedecTBa. UeloBeYECKHE PaCHI.
OnacHocTh pacu3Ma.

35.Bo3xeiicTBue 4YenmoBeka Ha TPHUPOAY HA pa3IWYHBIX DJTamax pa3BUTHSA
YeJIOBEYECKOI0 O0IECTBA.

36.IIpuunHBl W TpaHUIBl YCTOMYMBOCTH OuOchepsl K  BO3ACHCTBHUIO
eI TSIILHOCTH JIFOIEH.

37.buotieHo3bl (IKOCHCTEMBI) Pa3HOTO YPOBHS M WX COMOMYMHEHHOCTH B
rII00aIpHOM SKOcHucTeMe — Orocdepe.

38.BumoBoe u 9KOJOTHMUECKOE pa3HOOOpasue OMOIeHO3a Kak OCHOBA €ro

YCTOWYHMBOCTH.



39.Pa3nuuHble 3KOJOTUYECKHE TMHUPAMUIIBI U COOTHOIICHUS OpPraHU3MOB Ha
KaXXJIOU UX CTYIICHHU.

40.ITytn moOBBIIEHUST OUOJIOTUYECKON MPOJYKTUBHOCTH B MCKYCCTBEHHBIX
DKOCHCTEMAX.

41.Cyxkreccuu U ux GOpPMBI.

42 .Poib MPaBUTEIbCTBEHHBIX u 0OIIIECTBEHHBIX AKOJIOTHUYECKHX
OpraHu3aIii B COBPEMEHHBIX PAa3BUTHIX CTPaHAX.

43.PanoHanbHOE HCIMOJb30BaHUE U OXpaHa (KOHKPETHBIX) HEBO30OHOBHUMBIX
PUPOHBIX PECYPCOB.

44 PaniuoHalbHOE KCIOJIb30BAaHHE W OXpaHa (KOHKPETHBIX) BO30OHOBUMBIX
IPUPOIHBIX PECYPCOB.

45.0macHocTh TJIOOANBHBIX HapymieHud B Ounocdepe. O30HOBBIE «IBIPHIY,
KHUCJIOTHBIE JOXK/IU, CMOTH U WX MPEIOTBPAIICHUE.

46.2K0I0rMYeCKUe KPU3UCHI U 3KoJIorudeckue katactpodnl. [IpenoTBpanienue
X BO3HUKHOBEHUS.

47.Y cToiunBoe pa3BUTHE MPUPOJIBI U OOIIECTBA

JUCT PETUCTPALIMUA UBMEHEHU
PABOUYEH MPOI'PAMMBI OBIHIEOBPA3OBATEJBHOI'O YYEBHOI'O
INPEIMETA

(HaumerosaHue 0OWE0bPaz06amenIbHO20 YuebH020 npeomema)

0 CTIEHAILHOCTH / Tipodheccun

(K00 U HaumMeHoBaHUe cneyuaibHocmu / npogeccui)
(rox Habopa , popma oOyueHus )

Ha20_ /20 y4eOHbIii rox

B paGouyro nporpammy 00111€00pa30BaTesIbHOTO y4eOHOT0 MPeMeTa BHOCITCS




CJICAYIOMMC N3MCHCHUSA

Hom Howmepa smcTos
cp
. aunyn | OcHOBaHuE I

u3me | Paznmen paboueit

3aMeHe u- BHECCHHS
- nporpaMmsbl (ITyHKT) HOBBIX .

H-HBIX pPOBaHH | U3BMEHEHUH
HEHH

BIX

s

PaccmoTtpen Ha 3acemanuy MpeIMETHOM (IIMKIOBOM) KOMUCCUH

MPOTOKOJ OT « » 20 r. Ne

(OoncHocmy)

(noonucy)

(U.O. Pamunus)
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