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Pa6ouas nporpamma yueGroit qucnmmmmast OY /1,08 «Buosorus» pa3paboTaHa Ha OCHOBE:

- DezepanbHOro rocy IApCTBEHHOTO 06PA30BATENBHOTO CTAHAAPTA CPEIHEro 06IIero 0GpazoBanys (mpukas
Munobpuayku Poccun or 17 mas 2012 r. Ne 413 «O6 yrBepiieHnu (enepanpHOro rocymapcTBeHHOrO
00pa3oBaTENBHOTO CTAHAPTA CPEHEro 06Imero o6pasopanuss» (B pea. ot: 27 nexabps 2023 r. Ne 1028, 12
despams 2025 r., Ne 93);

- DenepaibHOrO  roCyNapCTBEHHOr0  0GpPa3oBaTeNBEHOrO CTAHZAPTA  CPEIHEro poeCCHOHATLHOTO
obpasoBanmsi mo  cmemuansHocTH  13.02.07  («DuexTpocnalikenuey, YTBEPIKACHHOIO  NPHKA30M
Munucrepera npocsemennst P® or 16 anpens 2024 r. Ne 255 (3aperucTprpoBaHo MUHHCTEPCTBOM
toctuya PO ot 28 mas 2024 r. Ne 78292;

C yUETOM:
- DeyiepaibHOil 06pa3oBaTENbHON IPOrPaMMBI Cpeanero obIIEro o6pasoBaHMs, YTBEPIKICHHOMH NpHKa30M
Munucrepcrsa npocBemenuss PO or 18 wmas 2023 r. Ne 371 (zaperucTpupoBaHHOi MmuHKCTEPCTBOM
focruiun PO 12 mrons 2023 r. « 74228, ¢ M3MEHEHUAMY ¥ JOTIOIHEHHSIMY 0T 1 ¢eppans 2024 r. Ne 62, 19
mapta 2024 r. Ne 171, 9 oxrs6ps 2024 r. Ne 704, 8 oxrabps 2025 r. Ne729, 10 Hos16pst 2025 1. Ne808);

-llpumeproii  paGouelt  mporpamMmmbl  06uIe06PA3OBATENEHON  JUCHMIUIAHE  «BHOJIOIHs JUTS
npoecCHOHaNbHBIX 06pa30BaTENbHBIX OpPraHu3allui, yTBepIAcHHOH COBETOM 10 OLEHKe COIEpXKaHUS U
KauecTBa MPUMEPHBIX pabounx nporpamMm o6mIe06pasOBaTeILHOTO U CONMANEHO-TYMAHHTAPHOTO [AKIIOB
cpenuero npodeccuonansroro o6pasosanus ®I'BOY JIITO HUPTIO (mporoxon Ne 6/2026 ot 18.04.2025 r.).
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1. OBIIIASI XAPAKTEPUCTUKA PABOYEN TPOI'PAMMBI YYEBHOMN
JUCIHUITIJINHBI
OVY/ 08. buosorus

1.1. MecTo IMCHUNIMHBI B CTPYKTYpP€e OCHOBHOI 00pa3oBaTe/IbHOM MPOrpaMMbl:

Pabouast mporpamMma o6111e00pa3zoBaTeIbHON JUCIUIUIMHBI SBIISETCS COCTABHON YacThIO
POrPaMMHO-METOIUYECKOTO COMTPOBOXKICHUST 00pa30BaTEeLHOM MPOTrpaMMBI CPEIHETO 00IIIEro
obpazoBanusi, peanuzyemoit B 'AIIOY «by3ynyKckuil CTpOUTENBHBINA KOJUIEIK» B TIpeieax
ocoenus OIT CITO na 6a3e 0CHOBHOTO 001IeT0 00pa30BaHUS C TIOMyUYEHHUEM CPEAHETO 00IIEero
obpazoBanus 1o crnienraibHOCTU- 13.02.07. «DnexkTpocHabxenune». O0meoopa3zoBaTenbHas
JTUCITUTIIIMHA U3ydaeTcsi Ha 0a30BOM YPOBHE.

Y4eOHast AUCIUILTIHA BXOAUT B 00111e00pa30BaTEeIbHBIN UK OCHOBHOM 00pa3oBaTeIbHOMN
MIPOrpaMMBbI CpeHETO MPOPECCHOHAITBHOTO 00pa30BaHus Ha 0a3e OCHOBHOTO 00IIero 00pa3oBaHus
IIpY TOJATOTOBKE CIELUAINCTOB cpeaHero 3BeHa no cneunansuoctu CIIO - 13.02.07.
«DNEKTpOCHAOKECHHEY.

1.2 Ilnanupyemsble pe3yJbTAaThl 0CBOCHHS AUCHHUIIUHBI:

B cootBercTBun ¢ ®I'OC CIIO u Ha ocHoBe TpedboBanuit ®I'OC COO B pamkax mporpaMmbl
yuebnoit nuctmmrabl OY J1.08 «buosorusy o0ydaronmMucs 0CBauBalOTCs pe3yIbTaThl:

- oomue (yimunoctHeie (JIP), MeTanpenMeTHbIe (YHHUBEPCATbHBIC YUEOHBIC TTO3HABATEIIbHBIC
neiictBuss  (YVYII), yHuBepcanbHble yueOHble KOMMyHHKaTtuBHble neiictBus (YYK]),
yHUBeEpcaibHbIe yueOHbIe perynsaTuBHble aecTBus (Y YP/));

- IUCIMIUITMHApHBIE (TIPEIMETHBIE pe3yIbTaThl 0a30Boro yposHs (I1PO);

Koabt Iliianupyemble pe3yibTaThl OCBOCHUA Y4eOHOM TUCIHUILIMHBI BKJIYAIOT:
pe3yJabTaToB

JInuHocTHbIE pe3yabTarthl (JIP)

TpyaoBoro socnuranus: (JIP)

JIP 01 TOTOBHOCTb K TPY/1y, OCO3HaHHE LIEHHOCTH MacTepCTBa, TPYA0JII00He;

TOTOBHOCTH K aKTUBHOU JIEITEIbHOCTH TEXHOJIOTMYECKON M COIUAIBLHOU
HalpaBJIE€HHOCTH, CIOCOOHOCTh  HMHUIMUPOBATh, IUIAHUPOBATH U

JIP 02 CaMOCTOATCIIBHO  BBIINIOJIHATHL TAKYI JACATCIBHOCTb, 20MOBHOCHb U
cnocobHocms K 06pa306aHuf0 u caMooépas'oeaHu;o Ha npomsdiceHuu ecell
HCU3HU,

MHTEpEC K DPA3IUYHbIM cdepaM NpodecCHOHANBHON NesTeIbHOCTH, YMEHHE
JIP 03 COBEpIIaTh OCO3HAaHHBIM BBIOOp Oynymied mnpodeccun U PeaTU30BBIBATH
COOCTBEHHBIE )KU3HECHHBIC TUIAHBL;

IKOJOI'MYE€CKOIro BOCIIMTaHUA

c(OPMHPOBAHHOCTh JKOJIOTHYECKON KYJIbTYphl, MOHUMAHHE BIIASHUS
COIUAJIbHO-D)KOHOMHUECKUX TPOIECCOB HA COCTOSIHUE MPHUPOTHON U
COIMAJIBHOM Cpe/Ibl, OCO3HAHUE TII00ATBHOTO XapakTepa 3KOJIOTHYECKUX
JIP 04 npo0JIeM; nogviuleHue YPOGHs IKOL0SUYECKOU KYIbmypbl. Npuodpemenue
ONbIMA NAAHUPOBAHUSL NOCMYNKO8 U OYEHKU UX 603MONCHBIX NOCIEOCMEULL
07151 OKpYydHcaroweli cpeovl




Koanl
pe3yJabTaToB

Iliianupyemble pe3yibTaThl OCBOCHUA Y4eOHOM TUCIHUILIMHBI BKJIYAIOT:

JIP 05

IJIAHUPOBAHUE W OCYIIECTBICHHUE JEHCTBUM B OKPYXKAIOILIEH cpene Ha
OCHOBE 3HAaHMS IeJIell  yCTOMYMBOrO  Pa3BUTUS  YEJIOBEYECTBA;
9KOI02UYECKU YenecoodpazHoe OmHoueHue K npupooe Kax UCMOYHUKY
JHCU3HU HA 3emae, OCHOBe e€ CYWecmeoB8atusl;

JIP 06

AKTUBHOE HEMPUATHE EUCTBUMN, IPUHOCSAIINX BPE] OKPYKAKOLIEH CPEE;

JIP 07

yMEHHE NMPOTHO3UPOBATH HEOIArOMPUATHBIE SIKOJIOTHUECKHE TIOCTIEICTBUS
IIpeANPUHUMAEMbIX AEMCTBUM, IPENOTBpALlaTh UX; HAIUYUE PA36UMO20
9KONI02UYECKO20 — MbIWLIEHUS, — IKOIO2UYECKOU  KYIbMypbl,  ONblma
OeamenbHoCMU 9KO0JI02UYECKOU HAanpasiIeHHoOCmu, YMeHus
PYKOBOOCMBOBAMbCA UMU 6 HNO3HABAMENbHOU, KOMMYHUKAMUBHOU U
COYUANbHOU NpaKmuke, 20MOBHOCMU K YYACMUIO 6 NPAKMUYECKOU
0esmenbHOCMU IKON02UHECKOU HANPABIeHHOCU,

JIP 08

pacuIMpeHue OmbITa JSSITSIbHOCTH SKOJIOTUIECKOM HAITPABICHHOCTH;
CNOCOOHOCMb UCNONIL308aAMb NPUOOPemaembvle npu U3y4eHuu OUOL02UU
BHAHUSL U YMEHUSI NPU peuleHuu nPodiem, C8A3aHHbIX C PAYUOHATIbHBIM
npUPOOONOIL308aHUEM (COOTIOOEHUe NPABUL NOBEOEHUs. 8 NPUPOOE,
HANPasIeHHbIX HA COXPAHEHUEe PABHOBECUSL 8 IKOCUCMEMAX, OXPAHY
81008, IKOCucmeM, buocgepwi);

IMCHHOCTU HAYYHOI'O IO3HAHUSA:

JIP 09

c(OPMUPOBAHHOCTH ~ MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKH U OOIIECTBEHHOMN MPAKTHKH, OCHOBAHHOTO Ha JHAJIOTe
KyJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHHMIO CBOETO MeECTa B TOJUKYJIBTYPHOM
MHpE;

JIP 10

COBCPHICHCTBOBAHUC SI3BIKOBOM W YHUTATEIHCKOH KYJBbTYpbl KaK CpCIACTBa
BSaHMO,Z[efICTBI/IH MCIKAY JJIIOAbMU U TTO3HAHUWA MHPA,

JIP 11

OCO3HaHUE IIEHHOCTH HAYYHOU JeSTeIbHOCTH, TOTOBHOCTh OCYIIECTBIIST

MPOSKTHYIO M HCCIICIOBATEILCKYIO JICATeIbHOCTh MHIUBHIYAIEHO U B
rpynne. [lonumarnue cneyuguxu 6uoioeuU Kax HAyKu, OCO3HAHUe e€ poiu
8 opmuposanuy payuoOHAIbHO20 HAYYHO20 MbIULIEHUS, CO30AHUU
YenocmHo20 NpeodCmasienus 00 OKpyicaruem mupe KaKk o eOuHcmee
npupoosl,  yenogeka U obwecmeda, 6 NOZHAHUU — NPUPOOHBIX
3aKOHOMepHOCmel U peuleHuu npooiem COXpaHeHus npUpooOHO2O
pasHosecust ;y0edcOEHHOCMb 8 3HAYUMOCIU OUON02UU OJISL COBPEMEHHOL
yusunuzayuu: odecneyeHus HOB020 VPOBHS pa38umMus MeOUYUHbI,
CO30aHUsl  NEePCNEeKMUBHLIX — OUOMEXHON02UU, CHOCOOHBIX — peulams
pecypchbie npobiembl pazgumusl 4eioseyecmad, NoUcKa nymetl 8bixood
U3 2100ANbHBIX DKON02UHECKUX NpobieM U obecneyeHus nepexooa K
YCMOUYUBOMY PA3GUMUIO, PAYUOHANLHOMY UCNONb308AHUI0 NPUPOOHBIX
pecypcos U (opMupo8aHurO  HOBLIX  CMAHOAPMOS  JCU3HU,
3AUHMEPECOBAHHOCMb 8 NOLYYEeHUU OUONOSUYECKUX 3HAHUU 6 Uensx
nosvluteHus: obwell KyIbmypol, eCmeCmeeHHO-HAYYHOU 2PAMOMHOCIU
KaKk coCmagHoll yacmu (QYHKYUOHANbHOU 2PAMOMHOCIU 00YYaAouWuxcsl,
Gopmupyemoii npu uzyueHuu buosocul,

MeTtanpeaMeTHbIe pe3yabTaThl

YHUBepcaJbHbIe Y4eOHbIe Mo3HaABaTeabHbIe aeiicTBus (Y YILJI):

a) 0a30BbIe JIOTHUYECKHE JeCTBUA:




Koanl
pe3yJabTaToB

Iliianupyemble pe3yibTaThl OCBOCHUA Y4eOHOM TUCIHUILIMHBI BKJIYAIOT:

YVIl[da.1

CaMOCTOSITENIbHO ~ (OPMYJIMPOBATH M aKTyaJIM3HPOBaTh  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE; KOOPOUHUPOBAMb U GLINOIHAMb PAbOmMYy
68  YCNIOBUAX  PealbHO20,  GUPMYANIbHO20 U  KOMOUHUPOBAHHO2O
83auMOo0eticmeusi;

YVII[da.2

yCTaHABIMBAThH CYNICCTBCHHBIN MPHU3HAK MM OCHOBAHHS JJIsl CPAaBHECHUS,
KJIaccupUKauui U OOOOILEHHS; UCNOIB308AMb NPU OCB0CHUU 3HAHULL
NPUEMbBL  I02UHeCKO20 MblULIeHUs.  (AHAIU3A, CuHmesd, CpPAGHeHUs.,
Kiaccuguxayuy, 0000wWenuUs), pPacKpvLleams CMbICT  OUOLOSUHLECKUX
ROHAMUIL (8b1OEIAMb UX XAPAKMEPHbIE NPUSHAKU, YCIMAHAGIUBAMb C853U C
Opy2uMu ROHAMUIMU),

VVYII/Ta.3

OTIPEACTATh LETN ACSITeIbHOCTH, 33/1aBaTh MAapaMETPbl U KPUTEPUU HX
TOCTIDKEHUS; UCNONIb308AMb OUON0SUYeCKUe NOHAMUSA 0Nl 00bACHEeHUs
Ghaxkmos u aeneHull HCUBOU NPUPOOLL, CMPOUMb I02UYECKUE PACCYHCOCHUS
(uHOYKMUBHBLE, 0eOYKMUBHBLE, NO AHAIO2UU), BbIABIAMb 3AKOHOMEPHOCU
U npomusopeuus 6 paccMampueaemvix AGIEHUAX, opMYyIUpPosams
8bIB0ObL U 3AKTIOYCHUSL,

YVIl[a.4

BBIABJIITH 3aKOHOMCPHOCTH MW IMPOTHBOPEYHA B pacCMaTpHBACMBIX
SABJICHUAX, NPUMEHANb CXeMHO-MOOeIbHble cpedcmea onst npedcmaeﬂeHuﬂ
CYyueCmeeHHblx cesa3ell U OMHOUICHUL 6 usydaemoslx buonocuyecKux
06bel<max, a makoce npomu@opeuuﬁ PAaA3H0cO pOOG, BbIA6/IEHHbIX 6
PasiudHblx umj)op/wauummbzx UCmMo4YHUKax,

YVIIda.5

BHOCUTH KOPPEKTHUBBI B JIESATEIBHOCTh, OLIEHUBATh COOTBETCTBHE PE3YIbTaTOB
LEJISIM, OLICHUBATh PUCKHU TOCIEACTBUN NEATENBHOCTH; paspabamuvléams NIaH
peutenus npobnemMbl ¢ Y4EMOM AHANUZA UMEIOUWUXCS MAMEPUATbHBbIX U
HeMamepuanbHulX pecypcos

0) 0a30BbI€e HCCJIEN0BATEIAbCKHE TeHCTBUSI:

YYIIA 6.1

BJIAJICTh HABBIKAMH Yy4eOHO-HCCIIEAOBATENbCKOM M MPOEKTHON NESTENbHOCTH,
HaBBIKAMU pa3peiieHus npoodiiem;

YYIIA 6.2

BBISIBJISITH MPUUMHHO-CJIEICTBEHHBIE CBSI3M M aKTyalM3UpoOBaTh 3ajady,
BBIJIBUTaTh THIOTE3y €€ PEIICHHs, HaXOAUTh apryMEHThI JUJIsl JOKAa3aTeIbCTBA
CBOMX YTBEp)KJICHUH, 3a71aBaTh MapaMeTpbl U KPUTEPUU PELICHUS;

YY1 6.3

aHAJIM3UPOBATh MOJTYUYCHHBIE B XO/I€ PEILICHUS 3aJaul Pe3yJIbTaThl,
KPUTUYECKH OLIEHUBATh UX JJOCTOBEPHOCTh, TPOTHO3UPOBATh U3MEHEHHUE
B HOBBIX YCJIOBHSIX;

YVYIII 6.4

YMETbh EPEHOCUTH 3HAHHUS B TIO3HABATENFHYIO U IPAKTUYECKYIO 00JIaCTH
KU3ZHEAEATECIBHOCTH;

YYIIA 6.5

yMETh HHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIaCTel;
8b106U2AMb HOBbLE UOEU, NPEONIAcAMb OPUSUHATbHbIE NOOX0O0bl U
peutenus, cmagums npooaemsl U 3a0ayu, OOnycKanujue
AbMEPHAMUBHBLE PEULCHUSL,

YVYII/1 6.6

BBIJIBUTaTh HOBBIC H/ICH, MPEIaraTh OPUTMHABHBIC TIOXO/IbI 1
PELICHUS; 0a6amb OYeHKY HOBbIM CUMYAYUSIM, OYeHUBAMb
nPUOBPEeMEHHBIIL ONbIM, OCYUIECMEIISIMb YELeHANPAGLEHHBIN NOUCK
nepenHoca cpedcms u cnocobos oeticmeausi 8 NPoghecCcUOHaIbHY0 cpedy;




Koanl
pe3yJabTaToB

Iliianupyemble pe3yibTaThl OCBOCHUA Y4eOHOM TUCIHUILIMHBI BKJIYAIOT:

B) pabdoTa ¢ uHgopmanueii:

YVIIA B.1

BJIa/IETh HAaBbIKAMH MOJIY4YeHHUS] HHPOPMAIMHU U3 UCTOUHHUKOB Pa3HbIX THIIOB,
CaMOCTOSTENIbHO OCYILECTBIISATh MOUCK, aHATIU3, CUCTEMATU3AIUIO U
MHTEPIIPETANI0O UHPOPMALIMK Pa3IMYHbIX BUJOB U (hOPM MpeacTaBICHUS;

npu06pemamb onvlm UCnojlb306aHUA uH(j)OpMaL;MOHHO'KOMMyHuKGmu@Hle

mexnozzozuﬁ, coeepuieHcmeosamys Kyabnmypy akKmueHo20 UCnolb306AHUA
PA3NMUYHBIX NOUCKOBbLLX CUCMEM,

CaMOCMosAMenbHO 8bIOUPAMb ONMUMATLHYIO (POPMY NPEOCmAasieHUs.
ouonozuueckol ungopmayuu (cxemol, epaghuxu, ouazpammsl, mabauybl,
PUCYHKU U Opy2oe);

UCNONb308aMb HAYUHBIL A3bIK 8 Kauecmee cpedcmed npu pabome ¢
buonozuveckol uHghopmayuell: nNpUMeHAMb XumuyecKue, usuieckue u
MamemamuyecKue 3HaKu U CUMB0bL, popmyvl, abbpesuamypy,
HOMEHKIAmypy, UCNOIb306aMb U NPeodpa306biéams 3HAKOBO-
CUMB0IUYECKUe CPeOCmBa HA2NAOHOCTU,

YVII/ B.2

OLIEHUBAaTh JJOCTOBEPHOCTb, JIETUTUMHOCTh HH(POpPMALUU, €€ COOTBETCTBUE
IIPAaBOBBIM ¥ MOPaJIbHO-3THYECKUM HOPMaM;

YHUBepcaJbHble Y4eOHble KOMMYHUKAaTHBHBIE HeicTBHs (YYK/):

0) COBMECTHAs 1eATEIbHOCTD:

VYK 6.1

MOHMMAaTh W HKCIIOJIb30BaTh MPEUMYIECTBA KOMAHIHOW M WHIWBUAYAIBHOM
palboThl; nowumamv U UCNONB308AMb  NPEUMYWECBd  KOMAHOHOU U
UHOUBUOYATILHOU ~ pabOmbl  NpU  peuleHuu  OUONOSUYeCKOl  npobiembl,
0060CHO8bIBAMND HeooxX00UMOCmb npUMeHeHUsl 2PYNNOBbIX Gopm
83aUMOOeCMBUsL NPU peueHUulY Y4eOHOU 3a0a4u;

VYK 6.2

IIPUHUMATh LEIM COBMECTHOM JEATEIBbHOCTH, OpPraHHU30BBIBATb U
KOOPAUHHUPOBATh JCHCTBHS 1O €€ JOCTH)KEHHUIO: COCTaBJIATH IUIAH
JeWCTBUH, pacpeessiTh POJIU C Y4ETOM MHEHUH yYaCTHUKOB O0CYX/1aTh
pe3yJIbTaThl COBMECTHON PabOTHI;

IIpenmeTHbie pe3yabTaThbl 0a30BbIi ypoBeHb (I1P0)

I1P61

CdopmupoBaHHOCTH 3HAHUN O MECT€ W PO OMOJIOTUM B CHCTEME HAyYHOTO
3HAHUS; 8 POPMUPOBAHUU COBPEMEHHOU eCMEeCMBeHHO-HAYYHOU KaAPMUHbL MUpa
U HAYYHO20 MUPOBO33PEHUS, O 6KIAOe POCCUUCKUX U 3APYOEHCHBIX YUEHbIX-
ouono0208 6 pazsumue ouonrocuu GyHKINOHAIBHON IPaMOTHOCTH YeJIOBEKa IS
pElICHHUS KU3HEHHBIX TPOOJIEM.

I1P62

CdopmupoBaHHOCTH YMEHUS pacKpbIBaTh CoJiepKaHue
OCHOBOTIOJIATAIONIMX OHOJIOTMYECKHX TEPMHUHOB W TIOHSITHMA: JKW3HB,
KJIETKa, TKaHb, OPTaH, OPraHU3M, BH/I, TOMYJISIUS, YKOCHCTEMa, OMOIICHO3,
MeTaboim3M (OOMEH BEIIECTB M MPEBpAIlCHHE SHEPIrHH), TOMEOCTa3
(camoperyisiusi), OMOCHHTE3 Oenka, CTPYKTypHasi OpraHM3alus >KUBbBIX
KIETOK,  JTUCKPETHOCTh,  CAMOPETYJSIHs,  CaMOBOCIIPOU3BEICHHE
(penpoaykius), HACJIEICTBEHHOCTb, W3MEHYUBOCTb,
9HEPro3aBUCUMOCTh,pOCT W  pa3BUTHE, YPOBHEBas  OpraHHU3aIlHs,
2eHOoHO,  2gonmOYUA,  OsudNCYWUe Culbl  (hakmopwl)  380aI0YUL,
NPUCNOCOOIEHHOCIb  OP2AHUZMO8,  BUO00OPA306AHUe,  IKOLOUYECKUE
gaxkmopwl,, npooyyeHmvl, KOHCYMEHMbl, pPeOVYeHmbl, Yenu Numanus,
9KOI02UYECKAS, NUPAMUOA, OUO2EOYEHO3,




Koanl
pe3yJabTaToB

Iliianupyemble pe3yibTaThl OCBOCHUA Y4eOHOM TUCIHUILIMHBI BKJIYAIOT:

I1P63

ChopMupoBaHHOCTE yYMEHHUS PACKPBIBATH COACPNKAHHE OCHOBOIOJIATAIOIINX
OMOJIOTUYECKUX TEOPUH W THUIIOTE3: KIETOYHOW, XPOMOCOMHOM, IBOFOIIMOHHOM
(s60moyuonnas meopuss 4. [apeuna, cunmemuueckas meopus 360m0yuu) ,
MIPOMCXOXACHHUSI )KU3HU U YEJIOBEKa.

I1P64

ChopMmupoBaHHOCTE yYMEHHUS PACKPBIBATh COACPNKAHHE OCHOBOIOJIATAIOIINX
Oounonornueckne 3akoHbl U 3akoHoMepHocTH (I'. Mengens, T. Moprana, H.H.
BaBurnoBa, yuenus (o yenmpax mmo2coobpasusi u npoUCXoHcOeHus: KyabmypHbIX
pacmenuti HU. Basunosa)?. I'exkkenst, ®. Mromnepa, K. bapasaxonomeprnocmu
(3apoovluiesoeo  cxo0cmea),4epedo8anus 21d6HbIX HANPAGIeHUU U nymet
asonmoyuu A.H. Cesepyosa, yuenus o buocgepe B.U. Bepnaockoeo ), TpaHUTIBI UX
MIPUMEHUMOCTH K JKHBBIM CHCTEMaM.

I1P65

MpUOOpEeTEeHNEe ONbITa MPUMEHEHUS OCHOBHBIX METOJOB HAyYHOTO IMO3HAHUS,
UCIIONIb3YEMBIX B OHOJIOTUW: HAONIONCHUS W ONHCAHMS JKUBBIX CHCTEM,
MPOLIECCOB M SIBJICHWM; OpraHu3alMy ¥ TPOBEACHUH OHOJIOTHYECKOTO
SKCIEPUMEHTA, BBIABMKEHUS THUIOTE3, BBISIBICHUS 3aBUCUMOCTH MEXKIY
UCCIIETyeMbIMU BEIMYMHAMHU, OOBSICHEHHS TIOJIYYEHHBIX pe3yJlbTaTOB U
(dbopMyIHpOBaHHs BBIBOJOB C HCIIONH30BAaHHUEM HAYYHBIX TMOHATHUN, TEOPUU U
3aKOHOB.

I1P66

ChopMUpOBaHHOCTh yYMEHHUSI BBIACTATH CYIIECTBEHHBIC TPU3HAKU
BUPYCOB, KJIETOK TPOKAPUOT M DYKAPUOT; OJHOKJICTOYHBIX H
MHOTOKJICTOYHBIX OpPTaHW3MOB, BHJIOB, OHMOTCOIEHO30B M JKOCHUCTEM;
0COOEHHOCTH TPOIIECCOB OOMEHA BELIECTB M MPEBPALICHUS SHEPrUH B
KJIeTKe, (OTOCHHTE3a, IUIACTHYECKOTO W DSHEPreTHYecKoro oOMEHa,
XEMOCHHTE3a, MHTO3a, MEi03a, OIUIOJOTBOPCHHUS, pa3BUTHUS H
Pa3sMHOXKCHHUS, WHIAWBHIYaIbHOTO pPAa3BUTHS OpraHU3Ma(OHTOTreHE3a),
00OpbOBI 3a CYIIECTBOBAaHUE, €CTECTBEHHOTO OTOOpa, BHI000OpPA30BaHMS,
MPHUCIIOCOOJICHHOCTH ~ OpraHu3Ma K  cpeAe  OOWTaHWs,  BIIHMSHUS
KOMIIOHEHTOB 3KOCHUCTEM, aHTPOINOICHHBIX M3MCHCHHH B JKOCHCTEMax
CBOCH MECTHOCTH; 6UO08, NONYIAYUl, HPOOYYEHMO8, KOHCYMEHMOS,
peoyyenmos, 0OU02eoyeH0308 U IKOCUCMEM, OCOOEHHOCMU NPOYeccos:
HACeOCMBEHHOU UBMEHYUBOCIU, eCeCcmBeHH020 ombopa, Oeucmeus
9KONI02UUECKUX (hAKMOPO8 HA OP2AHU3MbL, NEPEHOCA 8ewjecma U NOMoKa
SHepeuU 8 IKOCUCTNEMAX, KPY208OpOmMA 6euwiecms U OU02eOXUMUUECKUX
YUK108 8 buocghepe;

I1P67

CdhopmupoBaHHOCTH YMEHUS TPUMEHSITH MOyYCHHBIC 3HAHUS JJI1 OOBSICHEHUS
OMOJIOTrMYECKHX MPOLIECCOB U SBJICHUH, U1 IPUHATHS MPAKTUYECKUX PEIIeHUN B
MTOBCETHEBHOM JKU3HHU C IENBbI0 00ecriedeHus] 0€30MacHOCTH CBOETO 3/I0POBbS U
3I0pOBbsl OKPY>KAIOLIUX JIFOJEH, COOMIOEHUS 3I0pOBOTr0 00pa3a *KH3HU, HOPM
IPaMOTHOTO TIOBEJCHUS B OKPYXKAWOIIEH MPUPOJAHON cpene; TOHUMaHUE
HEOOXOUMOCTH HCIOJIb30BaHUS JOCTHKEHHM COBpEMEHHOW OWOoNoruu U
OMOTEXHOJIOTHIA JUIsl pAIlIOHATIFHOTO MTPUPOIONOIB30BaHUSI.

I1P6 8

ChopmupoBaHHOCTh yMEHHS pellaTh OWOJOrMYecKue 3a7aud, COCTaBIIATH
FEHOTUIMYECKUE CXEMbl CKpPELIMBAHUS [UJIi Pa3HBIX TUIIOB HACJIEIOBAHUS
MPU3HAKOB y OPraHU3MOB, COCTABIIATh CXEMbI MEPEHOCA BEUIECTB M YHEPIHH B
AKOCHCTEMAX (LIeNy NUTaHUsl, TUIIEBbIE CETU




Koanl
pe3yJabTaToB

Iliianupyemble pe3yibTaThl OCBOCHUA Y4eOHOM TUCIHUILIMHBI BKJIYAIOT:

I1P6 9

CdopMupoBaHHOCTH
OMOJIOTMYECKOTO COJICPIKAaHUsS, BKIIOYAIONIYIO TICEBJIOHAYYHBIC 3HAHUS W3
Pa3IMIHBIX

[OIIYJISAPHBIE
COBPEMEHHBIX
paccMmarpuBath

YMEHUUI

HWCTOYHHKOB  (CpencTBa
MaTepuabl);
HCCIEeOBaHUN

KPpUTHYCCKHU

MacCcoBOM
UHTEPIPETUPOBATH
Oouoaoruu,
r00abHBIE  JKOJIOTUYECKHE MPOOIEMBI
(hopMHUPOBATH IO OTHOIIEHUIO K HUM COOCTBEHHYIO TTO3UITHIO.

OIICHUBAaTh  HMH(POPMAIIHIO
uHopmMaIu, Hay4IHO-

STUYECKHUE  ACIIEKTHI
OHMOTEXHOJIOTHH;
COBPEMEHHOCTH,

MeIUINHE,

ITP6 10

COOOIllEHUT Ha OCHOBE

CdopmupoBaHHOCTE YMEHUI CO31aBaTh COOCTBEHHBIC NMHCHMEHHBIC U YCTHBIC
Owosornueckoid WHpOpManUU U3
HCTOYHUKOB, 'PAMOTHO MCIIOJIL30BATh HOHATUHUHBIN arrapar 6HOJIOI‘I/II/I

HECKOJIBKHX

OcBoenue conxepxanus ydeOHoi muctmmuiiabl OY][ 08. buonorus obecrieunBaeT JOCTHIKECHHE
CTyJEeHTaMH OOIIMX W JUCHUIUTMHAPHBIX PE3YJIBTaTOB, KOTOPHIE B CBOIO OYepeab (GOPMHUPYIOT
3JIEMEHTHI OOIIMX KOMIIETCHITNH, 1 3aKJIaIbIBACTCS OCHOBA JIJIs1 JOPMUPOBAHUS TTPOPECCHOHATBHBIX
komnereHnuit @I'OC CI1O no cnenuanbHocTH 13.02.07. «DeKTpoCcHAOKEHHEY.

Kon u HanmenoBanue
(popmupyembIx
KOMIIeTeHITU A

[Inanupyemble pe3ybTaThl 0CBOEHHS THCHUNIUHBI

Oo0mue

JAucuunimHapHbie

OK 01. Bei6uparp
CHOCOOBI PeLIeHHUs
3ama4
npodhecCHOHATBLHOM
JeSITeTbHOCTH
MMPUMCHHUTCIILHO K
pa3IHYHBIM
KOHTEKCTaM

JIPO1, JIPO2, JIPOS3, YVII [] a.1,

YVII[ a2, YVII[ a3, YVII] a4,

YV .5,

YYIIA 6.1, VVIII 6.2, YYII]L 6.3,

YVYII/1 6.4, YYTI/I 6.5, YYII/I 6.6

ITP6 1, ITP6 2, I1P6 3, TIPG 4,
ITP6 5, ITPG 6, ITP6 7, IIP6 8,
I1P6 9, ITP6 10

OK. 02
Hcnonb3oBars
COBpPEMEHHbIE
CpeZCTBa MOUCKA,
aHayM3a u
HUHTEPIIPETAIINH
uHpopmanuu, u
UH(POPMAaLMOHHbIE
TEXHOJIOTUH JIJIs
BBITIOJTHEHMS 32/1a4
npodecCHOHATbHON
JIESITENIBHOCTH

JIP09, VYTI/Iel, YYII/s2,

I1P6 1, ITP6 7, I1P6 10.

OK. 04. DddexTuBHO
B3aNMMOJICHCTBOBAThH U
pabortath B
KOJJICKTUBE Y KOMaH/IC

JIP11, VYKJI61,YYKJI62,

ITP6 5

OK. 07.
CopelicTBOBATH
COXPAaHEHHUIO
OKpYKaroIle Cpenbl,
pecypcocOepekeHH o,

JIP 05,JIP 06,JIP07,JIP 08,
YYKI61,YYK62

I1P6 5 I1P6 6 ITPO 7




IPUMEHSTH 3HaHUS 00
M3MEHEHUH KIIMMara,
TIPUHIIAITBI
OEpEKITUBOTO
IPOM3BOJICTBA,

a3 exTruBHO
JIEHCTBOBATH B
Ype3BhIYANHBIX
CUTYaIIUIX

IIK. 3.1. Obopmiats
TEXHUYECKYIO
JIOKYMEHTAIUIO O
00CITYKUBAHUIO U
PEMOHTY YCTPOMCTB
pENEHHOM 3alUThl U
ABTOMATHKH.

YYKJI61,YYKJI63,YYKJI66,
YYKJ67,VVPIr2,YYPJ[
r3,YYP/Ir4,

ITP6 1, ITP6 2, I1P6 3, TIPG 4,
I1P6 5, ITPG 6, I1P6 7,
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2.2. TemaTu4yeckuii IVIaH U coaep:kaHue ydeOHoi qucuumiauabl OY/J1.08 «buoJsiorus»

Ne Konp!
HaumenoBanue ypoKa OGnem | 00PasoBa
Coaep:xaHue yueOHOro MaTepuaJia u (pOpMbI OPraHU3aIUM AeATEJIHLHOCTH 00yYal0IHUXCS TeJbHBIX
pa3IenoB u TeM 4acoB
pe3yjbTa
TOB
1 2 3 4 )
2kypc 3 cemectp 2026-2027 yu. r. (54 1)
Paznen 1. buosnorus kak Hayka. 2KuBble cHCTEeMbI U UX OPraHU3aLMs 2
Tema 1.1. Coaeprxanue y4eO0HOT0 MaTepHuaJia 2
Buoaorus JIP8,JIP9,
B cucTeMe . JIP10VY
nayk.O6mas Buonorust — Hayka O XHBOH npHpoze. Cesi3u 61/1uonorpm c O6H.I€CTB€HUHBIMI/I, TEXHUYECKUMH U JIPYTHUMH I sl
XapaKTepHCTHKA €CTeCTBEHHBIMH HayKaMH, v(bnnocoq)vnen, penurueit, STHKOHM, JCTETMKOW ¥ TmpaBoM. Ponb Ouoioruu B VI
- (hopMHpOBaHUY COBPEMEHHON HayYHOU KapTHHBI Mupa. CrcTeMa OHOJIOTHYECKUX HAYK. 52
MeTonpl TO3HAHWS KUBOW TPHPOJLI (HAOMIOACHHWE, 3KCIICPUMEHT, ONMHUCAaHUE, W3MEpeHHe, Kiaccupuramms, 1 YS;H il
MOJICTTMPOBAHKE, CTATUCTUYECKAss 00paboTKa TaHHBIX). 2 83
JKuBble cuctembl (OMOCHCTEMBI) KaK TIpeaMeT u3ydeHuss Ononoruu. OTIMdne )KUBBIX CUCTEM OT HEOPTaHMYCCKOM YS;H il
npupoabl. CBoiicTBa OMOCKCTEM M UX Pa3HOOOpas3ue. 54
YpoBHU Opra"u3aIiui OMOCUCTEM: MOJICKYJIIPHO-TEHETHYCCKUH, KIIETOYHBINA, OPTaHN3MEHHBIH, IOy JISITHOHHO- YS;H N85
BUJIOBOM, 9KOCHCTEMHBIH (01O - reolieHOTHYeCKUi ), bnochepHbIii '
Pa3znen 2 XuMnuyeckuii cCOCTaB U CTPOEHHE KIETKH 6
Conep:xaHue yueOHOT0 MaTepHuaJa 2 JIP1,JIP2,
Tema 2.1. XHUMHUYECKHUI COCTaB KJIETKH. XUMUYECKHE AIEMEHTBI: MAKPO3JIEMEHThI, MUKPOAJIEMEHTHI. Boa 1 MuHepasibHbIE 2 2 JIP3
Xumuueckuii cocraB | BemiectBa. OYHKIMK BOJbI U MUHEPAILHBIX BEIECTB B KieTKe. [lomaepkanne 0CMOTHYECKOro Oananca. bemku. VVIIJ
KkJeTkH. Boxa CocTaB u cTpocHHE OEITKOB. AMUHOKHCIIOTH — MOHOMEPHI 0eITKOB. He3aMeHnMBbIe 1 3aMEHUMbIC aMUHOKHUCIIOTHI. a2,
U MUHepaJbHble AMUHOKHUCIIOTHBIN COCTaB. YPOBHU CTPYKTYpPHI OCIKOBOM MOJIEKyNbl (TIepBUYHAS, BTOPHYHAS, TPETUYHAS U VYT
BellecTBa. YETBEPTUYHAS CTPYKTypa). XHUMHUYECKHE CBOHCTBa OeakoB. Buonoruueckue ¢GyHKIuM OeinkoB.DepMeHTH —
Buosoruueckn Ouosnornueckue karanuzaropbl. CTpoeHMe (QepMeHTa: aKTHBHBIH IIEHTP, CyOCTpaTHas CHEU(pUIHOCTD. a.3,
Ba:kHble xumuieckue | Kodepmentsr. Butamunsl. OTiauuuns GepMEHTOB OT HEOPTraHHMUYECKUX KaTaln3aTOpOB. YVIg
COeUHEeHUS YriieBoabpl: MOHOCaxapuabl (TJIF0K03a, prd03a U Je30KCHUpr003a), Tucaxapu bl (caxaposa, JIaKTo3a) ’ 0.1,
noaxcaxapuibl (Kpaxmal, IIMKOTeH, HeJIoo3a). bruonorndyeckue GpyHKIMH YIIIeBOA0B. JIMIHIBL: YVYII
TpUrIHIEPUIbI, (hocPomunu bl cTepousl. I uapodpmisHo-runpodoOHbIe cBolicTBa. buonornyeckue GpyHKImu 0.3,
munuioB. CpaBHEHUE YTIICBOJIOB, OCJIKOB U JIMMTUIOB KaKk UCTOYHHUKOB dHepruu. Hykinennossie kucnoter: JTHKu JIP12,JIP1
PHK. Hykneotuasl — MOHOMEPHI HyKIeHHOBBIX KucaoT. Ctpoenne u dyuaknnu [JHK. Ctpoenue u GyHKITIN 3,JIP14,]1
P15

PHK. AT®: crpoenue u GpyHKIIUN
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JlaGopaTopHoe 3aHsiTHE

JI3 Nel«Ctpoenue KineTku (pacTeHus, )KUBOTHBIC, TPHOBI) M KICTOYHBIC BKIIIOUCHHS (Kpaxmall, KapOTHHOUIBI, YVYIIJ
XJIOPOIUTACTBI, XPOMOTLIACTHI )» a.4,
[ToaroToBKa MUKpPOIIPENIapaToB, HAOIIOICHUE C TOMOIIBI) MHUKPOCKOIIA, BBISIBICHUE Pa3IHIUN MEKIY YVYIg
M3y4aeMbIMH 00BeKTaMH, (DOPMYITHPOBaHNE BHIBOJOB a.5,
YVIII a.6
JIP11,JIP
32, JIP 33,
JIP 34
Tema 2.3. Coaeprxanue y4eO0HOT0 MaTepuaJia
CrpykTypHo- Hutomnoruss — Hayka o kierke. KierouHas Teopusi — mpuMep B3auMOACUCTBHS HICH M (akTOB B HAYYHOM YVIIA
¢byHKUHOHAIbHAS MO3HAHUW. METOIBI N3yUeHUS KIICTKH. a.4,
OpraHusamus Kietka kak memocTHas xuBas cuctema. OOmme nIpu3Haky KIETOK: 3aMKHYTasl Hapy>KHass MEMOpaHa, MOJICKYJIbI VVII
KJIeTOK.Bupychl. JHK kak reneTuueckuil anmapar, cuicTeMa CHHTe3a Oerka. a5
Tumbel KIETOK: 3yKapUOTHUYECKas W mpokapuotudeckas. OCOOCHHOCTH CTPOCHUS MPOKAPHOTUYCCKON KIICTKH. -
Knerounas crenka Oakrepuii. CTpoeHne SyKapHOTHYeCKON KiIeTkH. (OCHOBHBIC OTIWYHS PACTUTEIHHOU, YYIlla.6
JKUBOTHOM M TpuOHOW KieTKU. [IOBEepXHOCTHBIE CTPYKTYPHI KIETOK— KJICTOYHAs CTCHKA, TIUKOKAIHUKC, WX JIP11,JIP
dhynkiun. [Tnazmarnueckas MmeMOpana, ee CBOMCTBA U (DYHKIIHH. 32, JIP 33,
Ilurormazma u ee opranomabl. OgHoMmeMmOpanubie opranouanl kietku: DIIC, anmapar ['oidbmku, JTH30COMBEL. JIP 34
[TosryaBTOHOMHBIC OPraHOMBI KJIETKU: MUTOXOHIPUH, IUIacTUIBL. [IponcXokIeHHe MUTOXOHAPUN W IJIACTHIL.
Buner nmactun. HememOpaHHBIE OpraHOWAbl KIETKH: pUOOCOMBI, KJIETOYHBIN IIEHTpP, EHTPHONH, PECHUYKH,
KIyTUKH. DYHKIMM OPraHOUI0B KISTKH. BKitoueHus!.
Snpo — perynstopHsIi neHTp KiaeTku. CTpoeHue spa: sjaepHas 000JI09Ka, KapuoIuia3Ma, XpOMaTHH, SIPHIIIKO.
XpomocoMmebl. TpancnopT BemiecTB B KieTKe. HekneTounsie GopMBbI )KU3HHE — BUPYCHL. ICTOPHUS OTKPBITHS
BupycoB (/1. U. IBanoBckuit). OcOOEHHOCTH CTPOCHUS U )KU3HEHHOTO IUKJIA BUPYCcOB. bakrepuodaru. boiesnn
pacTeHHIA, )KUBOTHBIX U Y€JIOBEKA, BEI3bIBAEMEBIC BUpycaMu. Bupyc nmMyHoaedunura yenoseka (BUY) —
Bo3Oyaurens CIIW/la. [IpodunakTrka pacpocTpaHeHus BUPYCHBIX 3a00IeBaHNN
Paznen 3. /KusHenesiTeIbHOCTh KIETKH
Tema 3.1. Coaepsxanue yueGHOro MaTepHasia
OO0MeH BellecTB JIP8,JIP9,
W IIpeBpalenne OOMeH BeIIecTB, WM METa0oIn3M. ACCUMIWIIIHS (IIACTUICCKUH OOMEH) M AUCCUMIUIANNS (dHEPTeTHICCKUN JIP10,JIP1
JHeprum 0o0MeH) — JB€ CTOPOHBI €AMHOrO Mpolecca Mmerabonu3ma. Ponb 3aKOHOB cOXpaHEHHs BELIECTBAa M YHEPTUH B 1JIP 32,
B KJIETKe. NOHUMAaHUHU MeTabonn3Ma. Tunsl oOMeHa BElIeCTB: aBTOTPO(HBIN U TeTepoTpodHbIil. Posb epMeHTOB B 0OMeHe JIP 33, JIP
Buocunres 0enka 34

BEIIECTB U MpeBpalleHuH dHepruu B kietke. @ortocunte3. CBeToBast U TeMHOBas (a3bl (poTrocuHTe3a. Peakiyn
(hotocurTe3a. D heKTUBHOCTE PoTOCHHTE3a. 3HaUCHHE (POTOCUHTE3a JUIA JKU3HU Ha 3emiie. BrnusHue ycnoBuit
cpenpl Ha (POTOCHHTE3 W CIOCOOBI TIOBBIMICHUSI €r0 MPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUI. XEMOCHHTES.
XeMmocHuHTe3upyIomne 6akTeprun. 3HaUeHNE XeMOCHHTE3a IS )KU3HU Ha 3eMIIe.
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DHepreTudeckuii 0OMeH B KJIeTKe. Paciiernienne BemecTB, BeIJeIEHHe U aKKyMyJTUPOBaHHE SHEPTHH B KIIETKE.

Oransl sHepreTudeckoro oomena. ['muxonus. bpoxenuen ero Buasl. KuciaopoaHoe okucienue, Win KIETOYHOE 2
neixanue. OkucnurenbHoe pochopuarpoanue. IHHEeKTHBHOCT SHEPreTHUSCKOro oOMeHa. Peakiuu
MaTpu4dHOro cuHTe3a. ['eHernueckas napopmarms u JJHK. Peanuszarus renernueckoii nHGOpMAIINH B KIETKE.
I'eneTnueckuii kKox 1 ero cBoiictBa. Tpanckpunums — MmarpuuHbiii cuate3 PHK. Tpancnsanus — Ouocunres Oenka.
Orambl TpaHcsauy. KoaupoBanue aMUHOKUCIOT. Poitk pubocom B OnocrHTe3e Oenka
IpakTH4ecKoe 3aHsTHE. 2
[13Ne 1 «Pemenne 3amad Ha ONpeAeICHAE TTOCIICOBATEILHOCTH HYKJICOTHIOBY 2
Pa3nen 4. PasmHoOXeHMe M MHANBUAYATbHOE Pa3BUTHE OPraHM3MOB 4
Tema 4.1.
e — Conep:xanue yueOHOT0 MaTepHaJa 2 VYK Tad,
KJICTKH KiteTouHbIf UK, WK KU3HCHHBIN UK KiaeTku. MaTepdasa u mutos. IIpoiiecchl, mpoTekaroliye B uuTepdase. VVK]Ia5,
Perunukanus — peakuus marpudnoro cuatesa JJHK. Ctpoenue xpomocom. XpoMOCOMHBIN HA0Op — KAPHOTHII. YVK]]
JIMTIIIONTHEIN B TaIUTOUIHBIA XpOMOCOMHEIE HaO0Ophl. XpoMaTuasl. L{uTomorndeckre OCHOBBI Pa3MHOKCHHS H 6.1,
VMHIWBUAYaTBHOTO Pa3BUTHs OpraHu3MoB. [lenenne knetku — muto3. Crtaauu mutosa. [Iponecchl, npoucxoasmme VYK
Ha pa3HbIX CTagusIX MUTO03a. Bruonornyeckuit cMpicn muto3a. [Iporpammupyemast rubesb KIETKH - alloITo3 6.3,
2 YYKI
0.6,
YVYKI 6.7
,YYPJlal,
YVYPJla2,
JIP34
Tema 4.2. Conepsxanue y4eGHOr0 MaTepuasa 2
®opmb1 JIP15,VY
PasMHOMKEHHs ®opMBI pPa3MHOKEHHS OPTaHU3MOB: OEcIIoNioe U MoJjIoBoe. Buabl 6ecrooro pa3sMHOXKEHHUS: JelieHIe HaBOE U Klla.1,VY
OPraHM3MOB. MOYKOBAaHUE OJHO M MHOTOKJIETOYHBIX, CIIOPOOOPa30BaHNE, BETETATUBHOE pa3MHOKEHHUE. VICKyCcCTBeHHOE K,Z[a'2 ’yy
WHaMBHAYATbHOE KJIOHUPOBAaHUE OPTaHU3MOB, €T0 3HAYCHHUE IS CEJICKIIHU. ’
pasBuTHe ITonoBoe pasmMHOkeHHUE, €ro OTIIMYKA 0T Oecnonoro. Meios. Craauu meiosa. [Ipoueccel, mpoucxoasiue Ha K[ a3
OPraHH3MOB craauax meiosa. Ilosenenue xpomocom B Meiiose. Kpoccunrosep. bruonornueckuii CMBICT ¥ 3HaYEHUE MEHO03a. YVPL62,
['ameTorenes — npouecc 00pa3oBaHMs MOJOBBIX KJIETOK Y )KUBOTHBIX. [10JI0BEIE JKeJe3bl: CEMCHHUKN M SUYHUKH. YVYPJI63,
OO0pa3zoBaHue U pa3BUTHE MOJOBBIX KIETOK — TaMeT (CIIiepMaTO301 I, SUIEKIETKA) — CIEpMAaTOreHe3 U OOTEHE3. 2 VVYPJI64

Oco0OeHHOCTH CTPOCHHUS SHIEKIETOK U criepmaTo3onoB. OmnonoTBopenue. [laprenorenes. nauBumyansHoe
pasBuTHe (OHTOTeHe3). OMOpPHOHATILHOE pa3BUTHE (AMOpHOreHe3). DTaIbl SMOPHOHATBHOTO PA3BUTHUS Y
MO3BOHOYHBIX JKUBOTHBIX: Apo0iIeHue, TacTpyJsiius, opranoreHes. [locramOpronansHoe pazButue. Trumst
HOCTIMOPHOHAIBHOTO Pa3BUTHUS: MIPAMOE, HeTIpsIMOe (JIMYMHOYHOE). BimsiHue cpebl Ha pa3BUTHE OPraHH3MOB;
(axTOpHI, CHOCOOHBIE BBI3BIBATH BPOXKICHHBIC YpoACcTBa. PocT u pa3ButHe pacteHnii. OHTOreHe3 IBETKOBOTO
pacTeHusl: JBOWHOE OIIOIOTBOPEHHE, CTPOSHHE CEMEHH, CTa 1K Pa3BUTHU
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Pa3nen 5. HaciiencTBeHHOCTH W H3MEHYHBOCTH OPraHU3MOB

Tema 5.1. Coaeprxanue y4eO0HOT0 MaTepuaJia JIP 24, JIP
3axonomepnocTH IIpeaMeT U 332Ul TEHETHKH. POIb IIUTONOTHH ¥ SMOPHOJIOTUY B CTAHOBIICHNH TeHETHKH. BKIIaz pOCCHIACKHX 1 25, YYIIA
Hac/Ie0BaAHMs. 3apy0OeKHBIX YUEHBIX B Pa3sBUTHE TI€HETUKU. METOIbI TEHETHKH (TUOPHI0TOrMYECKUH, IIUTOIEHETHIECKHHA, a.l
Cuenuennoe MOJICKYJISIpHO-TeHeTHYeCKUiT). OCHOBHBIC TEHETHYCCKUE TMOHITHA. [ eHeTHUECKash CUMBOJIUKA, HCIOIb3yeMasl B VVII
HacJaea0Banue cXeMax CKpelHBaHMii. 9 B.2,
NpU3HaKOB 3aKOHOMEPHOCTH HACJEOBaHMs MPU3HAKOB, ycTaHoBIcHHBIC I'. MeHaenmeM. MOHOTHOPHUIHOE CKpEIUBaHHUE. VYT
3akoH eauHOOOpa3uss THOPUAOB IMEPBOTO MOKOJCHWS. [IpaBUO JOMUHHUPOBAHWSA. 3aKOH pPaCHICTIICHUS B.3,
npu3HaKoB. ['unore3a unctoThl ramet. [lonHOE M HENONHOE JOMUHUpOBaHKe. JJurnopuiHoe ckpemuBanme. 3aKoH VVIII
HE3aBHCUMOTO HACIICJIOBAaHUS IPH3HAKOB. [[UTOr€HETHYECKUE OCHOBBI JIUTUOPUIHOTO  CKPEIUBAHUS. B.4,
Ananusupyrolnee ckpenuBanme. Vcronb30BaHue aHATU3UPYIONIETO CKPEIUBAHUS IS ONPEACTICHUS TeHOTHIIA VVII/ B.5
ocobu. CreruieHHOe HaclieoBaHue Mpu3HakoB. Padora T. MopraHa mo CIEMJICHHOMY HAcJeIOBaHUIO TE¢HOB. VVYK/a.l,
Hapyimienve creruieHrss TEHOB B pe3ylbTaTe KPOCCHHIOBEpa. XPOMOCOMHAS TEOPHs HACIEJCTBEHHOCTH. VYKJIa2,
I'eHeTHYECKHE KAPTHI. VYK a3
T'eneruka nona. XpoMOCOMHOE ONIPEACIICHUE M0J1a. AYTOCOMBI U MOJIOBBIE XPOMOCOMBI. ['OMOTamMeTHbIE U VYPI 12
rereporaMeTHbIe opranu3mel. HacneioBanne Npu3HaKoB, CIECTUICHHBIX ¢ TIOJIOM VYPI r' 3
I[pakTnyeckoe 3ansiTHe VYP/I 14
113 N2 JIP1JIP2,
Perienue 3a1a4 Ha onpe/eNieHHe BEPOSITHOCTH BOZHUKHOBEHHS HACIIEICTBECHHBIX MTPU3HAKOB IPH MOHO-, JTU-, 10 JIP3,JIP5
MOJUTHOPUITHOM M aHATU3UPYIONIEM CKPEIUBAHNH, COCTABICHUE TCHOTUITHYCCKUX CXEM CKPEIIUBAHUS VVII
B.4,
YVIIA B.5
I3 Ne3 Penienue 3aau Ha ornpeiesieHUe BEPOSITHOCTH BOSHUKHOBEHUS HACICACTBEHHBIX IPU3HAKOB MIPU 11
Pa3INYHBIX TUTIAX B3aUMOJICHCTBHUS T€HOB, COCTABJICHUE TCHOTHITMYECKUX CXEM CKPEIIUBAHHUS
Tema 5.4 Coaeprxanue y4eO0HOro MaTepuaJia
3akoHOMepHOCTH - VYYPIIr.2
H3MEHUYHBOCTH W3MeHunBOCTh. BUIbI HF3MEHUYMBOCTH: HEHACIICACTBEHHAS U HACIIEICTBEHHAS. POJb cpellbl B HEHACIIEICTBCHHON VYPIr3
IeHeTHKA YeI0BeKa U3MEHUYMBOCTH. XapaKTePUCTHKA MOAMDUKAIIMOHHON H3MEHUMBOCTH. BapHaIllMOHHBIN psSI W BapHalMOHHAS Ar.
kpuBas. Hopma peakiiu npusnaka. KomndecTBEeHHBIC M KAYECTBEHHBIC PU3HAKK M UX HOpMa peakinn. CBOWCTBA VVPAr4
MOJM(PUKAIIMOHHON H3MEHYUBOCTH. JIP1,JIP2,
HacnencTeeHHast, WM TEHOTUITMYECKAs H3MEHUNBOCTh. KOMOUHATHBHASI H3MEHUHBOCTh. Mei03 U MoJI0Boii JIP3,JIPS
MPOIIECC — OCHOBA KOMOMHATUBHOM H3MEHYMBOCTH. MyTallMOHHAS U3MEHYMBOCTh. KitacCuduKaIis My Talui: YVIA
TeHHBIC, XPOMOCOMHBIE, TeHOMHBIC. YacToTa ¥ NpUYnHBI MyTanuii. MyTtareHHbie (hakTopbl. 3aKOH B.4,
TOMOJIOTHYECKHX PSJIOB B HACIIEJICTBEHHON H3MEHUYUBOCTH YYIA B3
H. W. BaBunosa 12
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I'enernka genoseka. Kapuorun genoBeka. OCHOBHBIE METO/IbI TEHETHKH YEJIOBEKA: T€HEATTOTHIECKHIA,
OJIN3HELIOBBIN, IIUTOTCHETHUSCKUN, OMOXUMHYCCKHIA, MOJICKYISpPHO-TeHeTHYeCKU. COBPEMEHHOE ONpeIeliCHIE
TE€HOTHUIA: TIOJTHOTEHOMHOE CEKBEHHPOBAaHHE, TEHOTUITMPOBAHUE, B TOM YHciie ¢ momotpio [I1[P-ananm3za.
Hacnencreennsle 3a001eBaHUs Y€IIOBEKA: TeHHBIC 00JIC3HH, OOJIC3HH C HACIIEACTBCHHOM
MIPEIPaCIIONIOKEHHOCTBIO, XpPOMOCOMHEIE OoJie3Hr. COMaTHYECKHE U reHepaTUBHbIC MyTaliui. CTBOJIOBEIC
KIeTKH. [[pUHIUTIBI 37I0pOBOTO 00pa3a *KU3HH, TUATHOCTHKH, TPOPHUIAKTUKH U JICUCHUS TEHETUICCKUX
OonesHeil. MenKo-TeHeTHUECKOE KOHCYIFTUPOBaHUE. 3HAUCHUE MEIUIIMHCKON TeHETUKH B TIPEIOTBPAIICHUH H
JICYEHUHU TeHEeTHYECKUX 3a00JIeBaHUIl UeIoBeKa

Pa3zgen 6. DBoronMoHHast OMOJIOT U

Tema 6.1. Conep:xaHue yueOHOr0 MaTepHuaJa 2
IBOTIOUHOHHASI IIpeanockIKN BO3HMKHOBEHMS HYBOJIONMOHHON TEOPHH. JBOTIONMOHHAS TEOPHS M €8 MEeCTO B OHOJOTHHL Yyia
Teopust BrusHue 5SBOJNIOIMOHHONW TEOPHUM HA pa3BUTHE OWONOTMHM W JApyruxHayk. CBUAETEIBCTBA HBOIIOIUU. B.2,

1 €€ MecTo ITaneoHTONOrHIECKHE: MOCIEOBATENBHOCTE TOSBICHIS BUIOB B MAJCOHTONOrHYECKONICTONNCH, TIEPEXOIHBIE | 13 VYV

B Guosiornu (dopmel. Bruoreorpaduueckne: cXoncTBO U pasnuure GayH 1 GIOp MATEPUKOB U OCTPOBOB. DMOPHUOIOTUYECKHE: .3
CXOJICTBA W Pa3Inyus SMOPUOHOB Pa3HBIX BHJIOB MO3BOHOYHBIX. CPaBHUTEIBHO-aHATOMUYECKHUE: TOMOJIOTUYHEIE, YS;H 1
aHAJIOTHYHBIC, PYJUMEHTApHBIC OPraHbl, aTaBU3MbL. MOJEKYJIIPHO-OMOXUMHUECKHE: CXOACTBO MEXaHHU3MOB 2
HACIICJICTBEHHOCTH M OCHOBHBIX METa0OJIMUECKUX MyTEeH Y BCEX JKUBBIX OPraHU3MOB. B.4,
OpomornonHast Teopus Y. Jlapeuna. [Ipeanochliku BOSHUKHOBEHHS JapBUHU3MA. J[BIKYIIIHE CHITBI DBOTIOIIMN YV 8.5
BHIOB 110 [{apBuHy (M30BITOYHOE pa3MHOXKEHUE TIPHU OTPAHUICHHOCTH PECYPCOB, HEONpeneaEHHas YVYP/a6,
M3MEHYUBOCTH, O0OpH0a 3a CyIIeCTBOBaHUE, ECTECTBEHHBINH 0TOOD) YYP[a7,
YYP/61
Tema 6.1 Coaepsxanue yueGHOro MaTepHasia 2
Muxpossotionus. Cunrernueckas Teopus 3Bojonnn (CTI) u e€ ocCHOBHBIC TIOJIOKEHUS. MUKPOIBOIOIHS. [0y Isimst Kak eTuHuIa JAP11,JIP
Maxkpo3Boonus T —— 14 32, JIP 33,
JBkymue cuitbl ((pakTopsI)3BOIONMY BHIOB B TIPUpO/ie. MyTallMOHHBIN TPOIIECC U KOMOMHATHBHAS P 34
W3MEHYHUBOCTS. [lomymsiinorasie BOTHBI U Apetid reHoB. M3omsamus u murpanus. EcTecTBeHHBII 0TOOp —
HaNpaBISAIONNHA (hakTop IBoIONNU. DOPMBI eCTECTBEHHOTO 0TOOpa. [IprCcIioco0IeHHOCTh OPraHu3MOB KakK
pe3ynbTart 3Bororun. [TpuMeps! nprucnocobieHuii y opraHu3MoB. ApoMopd03sl U uauoaanTanu. Buau
BugooOpasoBanue. Kpurepuu Buga. OcHOBHBIE (hOPMBI BUA000pa30BaHMs: reorpaduueckoe, IKOJ0rHUeCKOoe. 2
MakxkpoaBostoriusi. OpMbI IBOJTIOIHH: (HUIICTHYCCKAs, TUBEPTCHTHAs, KOHBEPTeHTHAS, TapaieibHas.
HeobpaTrMocTh 3BOTIONHAN
Pa3nen 7. Bo3dHnKHOBeHMe M pa3BUTHE KM3HM Ha 3emJie 10
Tema 7.1. 3apoxnenue | Coaep:xkaHue y4eGHOT0 MaTepuaJjia 2 YVIIQ
W Pa3BUTHE KUIHU Cpenibl 0OMTaHHUs OPTaHU3MOB: BOIHAS, HA3eMHO-BO3IyIIHAS, TOUBEHHAs!, BHYTpHOpraHu3MeHHas. OU3HKO- a.2,
XUMHUYIECKHE 0COOCHHOCTH Cpel OOUTAaHMS OpraHu3MoB. [Iprucroco0IeH s OPTraHU3MOB K )KU3HU B Pa3HBIX 15 2 YVYIIda.3
cpenax. [lonarue s3xonoruueckoro gakropa. Knaccuduranus sxonorndeckux dakropos. [IpaBuino MuaIMyMa VVIIA .2
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10. JIubuxa. 3akon TosepantaocTr B. [llendopna.Dxonornueckas XxapakKTepUCTHKA BHIA U TTOMYJISLIHH. JIP16,JIP1
DKOJIOTUYeCKast HUIIIA BUAA. DKOJIOTHUSCKUE XapaKTePUCTHKH monyJsaimu. Coo0IIecTBa U SKOCUCTEMEI. 9,J1P20,J1
buonieHos u ero cTpykrypa. CBsi3u MEKIy oprann3Mamu B 6uorieno3e. CTpyKTYpHBIE KOMITOHEHTHI P21,J1P22
3KOCUCTEMBI: MPOJTYIICHThI, KOHCYMEHTHI, peAyIeHTH. KpyroBOpOT BEIIECTB U MOTOK SHEPTUH B SKOCUCTEME. YVYK]la4,
Tpoduyeckue ypoBHH. YVYKIa5
IIK 3.5
Tema 7.2. Coaeprxanue y4eO0HOT0 MaTepHuaJia 2 YVIIQ
Cucrema Cucrtema OpraHMYECKOro MUpa Kak OTpakeHHe 3BOJOUUU. OCHOBHBIE CUCTEMATUYECKHUE TPYIIILI OPraHU3MOB. a.2,
OPraHnuYecKoro Mupa. | XapakTepUCTHKa KIUMaTa M TeOJIOTUYECKHX IMpolieccoB. OCHOBHBIE ATambl HBOJIONWU PACTUTSIBHOTO U | 16 VYVII[ a.3
Ipoucxoskaenneye 0B | ’KHBOTHOIO MHpa. ApomMop(o3bl Y pacTeHUH U KUBOTHBIX. IlosiBIIEHHE, paclBET U BHIMHPAHHE TPYIII KUBBIX VVII/ B.2
eKa — auTponorenes. | OPTaHM3MOB. 5 JIP16,JIP1
OCHOBHbIE CTATHH OBONIOINMS YeNIOBeKa. AHTPOINOJNIOTHS Kak Hayka. Pa3BuTHE TpPEICTaBICHUN O MPOUCXOXKICHUH YeJOBEKa. 9,J1P20.J1
Mertonap! n3ydeHus anTpororene3a. CXoACcTBa M pa3Indus YeJI0OBEKa U )KMBOTHBIX. CHCTEMaTHYIECKOE ITOI0KEHUE
IBOTIONHH HETOBEKA yenoBeka.J[Bmkyrue cwibl (pakTophl) anTpororeHe3a. HacnencrBeHHass H3MEHIMBOCTD M €CTECTBEHHBIN 0TOOP. P21,JIP22
OO01ecTBeHHBIN 00pa3 KM3HHU, M3TOTOBJICHHUE OPYAHMN TPyJa, MBIIIICHHE, pedb. OCHOBHBIC CTaIUH U BETBU 2 YVK/la4,
SBOJIIOIIMHA Y€JI0BEKA: aBCTPANIONUTeKH, UenmoBek yMenbli, UenoBek mpsiMoxoasiuii, YenoBek HeaHAepTaTbCKUH, VVK/a5
YenoBek pa3yMHBIA COBPEMEHHOTO THIA. HaXOoIKM MCKOMAeMBIX OCTAaHKOB, BPEMs CYIIIECTBOBAaHHUS, 00JIACTh
pacnpocTpaHeHust, 00bEM TOJIOBHOTO MO3Ta, 00pa3 *KU3HU, OPY AU IIK 3.1
YenoBeueckue packl. OCHOBHBIC OOJIBIIIE PACHl: €BPOIICONTHAS (€Bpa3UiicKasi), HETPO-aBCTPATIOUTHAS
(3xBaTOpHANIbHAS ), MOHTOJIOUTHAS (23MAaTCKO-aMepHUKaHCKas ). YepThl MPUCTIOCOOICHHOCTH PEICTABUTEIICH
YEeJI0BEUECKHX pac K YCIOBHAM CYIIECTBOBaHUA. ENMHCTBO YenmoBeueckux pac. Kputuka pacusma
Pa3nen 8. Oprann3mel u OKpYy:Kalomas cpeaa 2
Tema 8.1. Coaeprxanue y4eO0HOT0 MaTepuaJia 2 YVIIQ
OkoJjiorust ~ a2
KaK Hayka, CpeisI DKOJIOTHSI KaK HayKa. 3a/1adul ¥ pas3ieiIbl SKOJIOTHH. MeTOIbI KOJIOTHIECKUX HCCIEA0OBAHIMN. DKOIOTHIECKOES YS;HI[ .3
SKH3HIL MUPOBO33PEHHUE COBPEMEHHOT0 YesioBeka. Cpeibl 00UTaHMs OpraHU3MOB: BOAHAS, HA3€MHO-BO3AYIIIHAS, )
JKkogornyeckneaKTo |[IOYBEHHAs, BHy TPHOPTaHU3MEHHAs. DKonorn4eckue (axropsr. Kaccnpukanus skonornueckux Gpakropos: YVIIB.2
pbl. DKoJoruyeckne |aOMOTHYECKUE, OMOTUYECKHUE U AHTPOTIOTEHHbIE. J[eliCTBUE DKONOTMIECKHX (haKTOPOB Ha JIP22]1P
XapaKTepHCTHKH opranu3Mbl. AOHoTHYECKHE (PAKTOPHI: CBET, TEMIEpaTypa, BIaxkHOCTh., @oTonepuoamns3m. [Ipucnocobienus 27, JIP 28,
HonyJIsiul OpPraHM3MOB K JCHCTBHIO a0MOTHYECKHX (akTopoB. bruomorndyeckue purMbl. buotudeckue pakropbl. Buis 17 2 JIP 29, JIP
OMOTHYECKHX B3aUMO/ICHCTBHIA: KOHKYPCHIUS, XUIITHNYEeCTBO. [lapazutusm, MyTyanu3m, KOMMEHCAITU3M 30, JIP 31
(KBapTHPAHCTBO, HAXJICOHUYECTBO), AMEHCAIHM3M, HEUTpanu3M. 3HaUeHUE OMOTHYECKIX B3aUMOICHCTBHUH JIsI
CyIIECTBOBAHMSI OPTAHU3MOB B IIPHUPOIHBIX COOOITIECTBAX DKOJIOTHUCCKIE XapaKTEPUCTHKH TOITYIISITHH. TIK3.5
OCHOBHBIC TTOKa3aTEeNH MOMYJISIAN: YHCICHHOCTbD, TNIOTHOCTh, POXKAAEMOCTh, CMEPTHOCTh, IIPUPOCT, MUTPATTHSL.
JlnHaMyKa 9UCICHHOCTH TOMYJISAIINU U €€ PeryIsaIus
Paznen 9. CooliiecTBa M 3K0JI0THYECKHE CHCTEMBI 10
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Tema 9.1. YVIIg
CoobuiecTsa Conep:xanue yueOHOr0 MaTepHuaJia a2,
OPraHu3MoB, VVII] a.3
HKOCHCTEMBL. Coo0bmiecTBo opranu3MoB — 0norieHo3. CTpYKTyphl OMOIIEH03a: BHIOBAs, IPOCTPAHCTBEHHAS, TPOPUICCKas VVIL 5.2
n (rmumeBas). Bunbl-nomMmuHanTel. CBSA3U B OMOIEHO3E. ’
pHUpOaHbIE JIP22JIP
S KOCHCTEMBI DKOJIOTHYECKHE CHCTEMBI (9KkocucTeMbl). [TorsaTre 00 akocucTeme u onoreorieHo3e. OyHKIMOHATLHBIC 27 JIP 28
KOMITOHEHTBI 9KOCHUCTEMBI: POAYLEHTHI, KOHCYMEHTHI, peyLeHTbl. KpyroBopoT BeliecTB 1 MOTOK SHEPTHU B J'H; 29 J'H;
skocucteme. Tpodpuueckue (MUIIEBHIC) YPOBHH dKOcHCTeMBI. [uimessie nenu u cetin. OCHOBHBIE MTOKa3aTeIN 18 30 J'H; 31
9KOCHCTEMBI: OnoMacca, MPOIyKIHsl. DKOJOTHUECKHE THPAMU/IBL: POIYKITHH, YICIEHHOCTH, OMOMACCHI. ’
CBoiicTBa 3KOCHCTEM: YCTOMYMBOCTD, CAMOPETYIIALMSL, pa3BuTHe. CyKueccus TIK3.5
IIpuponaHbIe 3KOCHCTEMBI. DKOCHCTEMBI peK U 03€p. DKOocHCTeMa XBOIHOTO MM IIHPOKOIUCTBEHHOTO JIeca. '
AHTPOTIOTEHHBIE YKOCUCTEMBI. ATPOIKOCHUCTEMBL. Y pOOIKOCUCTEMBI. broornieckoe u X03sHCTBEHHOE 3HAUCHHE
arposkocucTeM u ypooskocucteM. bruopaznoobpasue kak paxTop ycrodunBocTu 3kocucteM. CoxpaHeHune
OHMOJIOTHYECKOr0 pa3HO00pasns Ha 3emiie
Tema 9.2 Conep:xanue yueOHOT0 MaTepHaJa
Buocdepa - VYuenne B. U. Bepuazackoro o 6uocdepe. I'panuiibl, coctaB u cTpykTypa 6uocdepsl. JKuBoe BEImEeCTBO U €ro YVIIA
rjo0anbHast ¢ysakunu. OcobeHHocTH OHOchepsl Kak TI00anbHOM SKocucTeMbl. JlnHaMryeckoe paBHOBeCHE M 0OpaTHasl CBS3b a.2,
IKOCHCTEMA B 6mocdepe. KpyroBopoTs! BemiecTB U OMOTe0XUMHYECKHE KBl 3JIEMEHTOB (yTIIepoia, a30Ta). 30HAIBHOCTh YVII[ a.3
3emuau.Bausinue ouocdeprl. OcHOBHBIC OMOMEI cymTi. UenoBeuecTBO B Onochepe 3eMiu. AHTPONIOTEHHBIC H3MCHEHUS B VVII]] B.2
AHTPONOreHHbBIX ouocdepe. [mobanbHbIE SKOTOrHYecKHEe PoosieMbl. CocyiecTBOBaHUE IPUPOBI U YeroBeuecTBa. CoxpaHeHHe TIP22JIP
¢akTopoB Ha OmopazHoo0Opasms Kak OCHOBA ycToiunBocTr 6rocheprbl. OCHOBA PAIMOHAILHOTO YIIPABICHUS TIPUPOTHBIMU 27 JIP 28
ounocdepy. pecypcaMe U HX UCTIONb30BaHue. JJOCTIKEHNSI OHOJIOTHH U OXpaHa IPUPOIBI 19 . ;
.Bausinue counanbHo- |310pOBbE U €ro cocTaBisitonye. PakTopsl, MOJOKUTEITBHO U OTPUIIATENIFHO BIHMSIONINE HA OPraHU3M YEIIOBEKA. JIP 29, JIP
IKOJOTMYeCKUX [IpoGiemMa TeXHOTEHHBIX BO3/ICHCTBHIA HA 3J0POBhE YETIOBEKA (JIIEKTPOMArHUTHEIC MTOJIS, OBITOBAsT XUMUS, 30, JIP 31
(axTopos Ha W30BITOYHBIC IITyMBI, PAJHALIUS | T.I1.). AJIaNTallus OpraHu3Ma 4elioBeka K (JaKTopaM OKPYKAFOIIEeH CpeIbl.
3I0POBhE Y€I0BEKA [punnumne! popMupoBanus 310poBbecOeperaromero nopeneHus. Guzndeckas akTHBHOCTE U 3J0POBBE. I1K3.5
Buoxumuueckue acreKThl pariiOHAIBHOTO TUTAHUS
IIpodeccnoHANBLHO-OPHEHTHPOBAHHOE CO/iep:KaHKe (CoAepKaHue NPUKJIATHOT0 MOAYJIs)
IIpakTHYeckoe 3aHsATHE
II3Ne4 «Dxoyormueckue acmeKThl MPo(ecCHOHATEHON NeATeIFHOCTIDY 20
JI3 Ne2 Brnusiane abnotndeckux (HakTopoB (YCIOBHH OCYLIECTBICHUS MTPOPECCHOHANBHON ACATENLHOCTH (IIyM, ’1

TeMIICparypa, (bHBH‘lCCKaH Hany3Ka) Ha 4CJIOBCKa»

KoncynbTanus
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Paznen 10. Cenexnusi opraHu3MoB, OCHOBbI OMOTEXHOJIOT MU 8
Conep:xanue yueOHOT0 MaTepHaJa
Tega 10.1. CenekIms Kak HayKa U mpouecc. 3apokIeHue celeKuuu u nomectukanus. Yuyenue H. Y. Basunosa o nentpax VVII
eJIeKIust .
o g nunpollecc MHOT000pa3ns U MPOUCXOXKACHUS KyIbTyPHBIX pacTeHUN. LIeHTpBI IPOUCXOXKICHUS JOMAITHUX KUBOTHBIX. a.2,
Coprt, mopopa, mramMm.COBpEMEHHBIE METOJIBI CeTIEKITNA. MacCOBBIHA 23 YVII[ a.3
Y MHJIUBUYaJIbHBIH OTOOPHI B CENICKIIMU PACTCHHUN U )KUBOTHBIX. OIeHKa SKcTephepa. bim3kopoacTBeHHOE 2 YVII[ 8.2
ckperuBanre — HHOpuAWHT. YncTas muans. CKpelmuBaHue YACTHIX JTHHUH. [ eTepo3nc, uim ruOpuaHas cuia. JIP12,JIP1
Heponcreennoe ckpenuBanue — aytoOpuanHr. Otnanéunas rubpunuzanys u e€ ycnexu. MckyccTBeHHBIN 3,J1P14,]1
MyTareHe3 ¥ MoJydYeHHe MOIUIUIONAOB. J|OCTIKEHHSI CEeNEeKINH PACTEHUH, )KUBOTHBIX 1 MUKPOOPTaHU3MOB P15
Tema 10.2 Conepxanue y1e6HOI0 MaTepHaJIa 2
BbuorexHoJsiorun
B KH3HH U npodeccun. | PA3BUTHE IPOMBIIUICHHON OHOTCXHOIOTHH 1 €€ IPUMCHCHHE B KU3HH YC/I0BEKA, IOMCK U aHAIN3 HHpopMaLuu
BuorexHosorun U3 pa3IMYHBIX UCTOYHUKOB (HaydHas U y4eOHO-HayYHas JIUTEPATypa, CPeICTBA MAacCOBOW MH(OpMAIIHH, CETh
B IIPOMbIILJIEHHOCTH |HTepHeT U JApyTue)
CounannHo- DTHYECKHE ACTIEKThI Pa3BUTHsI OMOTEXHOJIOTUI U NPUMEHEHUE UX B )KU3HU YEJIOBEKA, TIOMCK
3THYECKHE ACTEKTHI N
. W aHANW3 UHPOPMAIMH U3 Pa3IMYHBIX UCTOYHUKOB (HAyYHas U y4eOHO-Hay4YHas JIUTepaTypa, CpeliCTBa MacCOBOM 2
OMOTEeXHOJIOTHH o " ) 24
uHpOopMaIuu, ceTh IHTEpHET U pyTHe
buorexnojorun PMAIH, E’ APy
 TeXHUYECKHE Pa3BuTHe OMOTEXHONOTHI ¢ TIPUMEHEHNEM TEXHUIECKAX CUCTEM (OMOMHKeHepHs, OnOnH(pOpMAaTHKa, OMOHHKA) 1
CHCTEMBI WX MPUMCHEHUE B )KU3HU YEJIOBEKA, MOWCK U aHAIN3 WH(OPMAITUHN U3 PA3IMYHBIX HCTOYHUKOB (Hay4HAs U
y4eOHO-Hay4YHas TUTepaTypa, CPEACTBA MacCOBOM MHOpMaIuu, ceTb UHTEpHET U ApyTHe)
IIpodeccnoHaNBLHO-OPHEHTHPOBAHHOE CO/iep:KaHKe (CoAepKaHue NPUKJIATHOT0 MOAYJIs1)
IIpakTHYeckoe 3aHATHE 2
I3 Ne5 CoBpemeHHBIE OMOTEXHOJIOTHH B apXUTEKTYypeE. 25 2
Koncynpranus 26 2
JAunddepeHnupoBaHHbIii 3a4eT KOMILJIEKCHbI 27 2
Hroro 3a 3 cemectp 54
Bcero 54
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3. YCJIOBUS PEAJIM3AILIMA PABOYEM ITPOI'PAMMBI JUCITATLIIMHBI

3.1. Tpe6oBaHuA K MUHUMAJIbHOMY MAaTePHAJbHO-TEXHHYECKOMY 00ecre4eHH 0
Peanuzarmus mporpaMmbl JUCIUTIIUHBI TPEOYET HATUYHS y4eOHOTO KaOnHeTa
«buonorus», ocHameHHOTO o0opynoBaHUEM: MeOenb, TOCKa, MeJ, HArJSIIHBIE IOCo0us
(KOMIUTIEKTHI Y4EOHBIX TaOJIHII, TIIIAKATOB)

Jlaboparopusi, ocHalleHHasi 00Opy/A0OBaHUEM MJis MPOBEACHUS 3aHATUN: MUKPOCKOIIBI,
CEKYHJIOMED, TOHOMETP, JabopaTopHas mocyaa (MpoOUpPKH, MOACTABKH I TPOOUPOK, TUHIIETHI,
MECOK, CTYNKH C MECTHKaMH, IPEIMETHbIE U IOKPOBHBIE CTEKJA, CTEKJISIHHbIE IaJOYKH,
npenapoBajibHbIe WIJIBI, (uiIbTpoBaibHass Oymara (candeTku), CTakaHbl) THIEPTOHUYECKUNA
pacTBOp xyopuaa Hatpus, 3%-HbII pacTBOp NMEPOKCUIA BOAOPOAA, PACTBOP Hoa B MOJUCTOM
KaJIUW, TIUIEPHUH, KIyOHU KapTodesns, JUCT 30/Ied KaHAJCKOM, 10/ pSOUHBI OOBIKHOBEHHOM

(psiOWHBI WM TOMATa), JIYK permvaThiid, pa3BEeICHHBIE B BOJC IPOXKIKHU);
TexHuyeckue cpeacTBa 00yUCHHUS:
KOMITHIOTEP C JIMIIEH3MOHHBIM ITPOTPAMMHBIM 00eCTICUeHHEM MYJIbTHMEIHA, IPOSKTOP.

3.2. UudopmanuonHoe obecriedyeHue 00yuUeHust

Ilepeyenb pexomeHayeMbIX Y4eOHbIX H3AaHuil, VIHTepHeT-pecypcoB, AONOJHUTEIbHOM
JIUTEPATyphI

OCHOBHbIE UCTOYHUKHU:

1. [Taceunuk B.B., Kamenckuii A.A., Pyonios A.M. u npyrue /Ilox pen. Ilaceunuka B.B.
buonorus (6a3zoBsiii ypoBens) 10 kimace A.O.» Uznat.IIpocsemy» 2024

2. [Taceunuk B.B., Kamenckuii A.A., Pyonios A.M. u npyrue /Ilox pen. Ilaceunuka B.B.
buonorus (6a3zoBsiii ypoBens) 10 kimace A.O.» Uznat.IIpocsem»2024

3. benses . K., Aemvmui I'. M., Ky3nenosa JI. H. u np. buonorus (6a3oBbiii ypoBeHs). 10
knacc. —M., 2024.

4. CusornazoB B. U., Aradonosa . b., 3axapoBa E.T. buonorus. OGmias Ouonorus: 6a30Bblit
ypoBenb, 10—11 kmacc. — M., 2024.

JonosHuTEIbHbIE HCTOYHUKHU

1. Teitnop A. buonorus: 8 3 1. T. 1 / . Teitnop, H. I'pun, Y. Crayt; nox pen.P. Conepa ; nep. 3-
ro aHri. u3a. — 14-e u3g. —M. : Jlaboparopwus 3nanuii, 2022 — 454 c.

2. TlaBnoBa, E. M. Dxomorusi: y4eOHMK M TPAKTHUKYM JIs CPEeIHEro Mpo(hecCHOHATIBLHOTO
obpazosanus / E. U. [TaBnosa, B. K. HoBukoB. — Mocksa: U3narensctBo FOpaiit, 2022. — 190
c. 45 3. Epemuenko, O.

3. buonorus: ydyenwe o Ouocdepe: ydyeOHOe mocoOue Il CpemaHero MpodecCHOHATBLHOTO
obpazoBanus / O. 3. Epemuenko. — 3-e u3., nepepad. u non. — Mocksa: M3narensctBo KOpaiir,
2022. — 236 c.

4. briunos, JI. H. Dkonorusi: yuebHoe mocodue Uit cpeiHero npoQecCuoHaIbHOTO 00pa30BaHMs
/ JI. H. bounos, B. B. IlonsakoBa, A. B. Cemenua ; nox o6meii penakuueit JI. H. binnosa. —
Mocksa: U3natensctBo FOpaiit, 2022. — 208 c.

5. bproxans, @. ®. [IpombinuienHas 3xosiorus: yaeonuk / @.@. bproxans, M.B. I'padkuna, E.E.
CnoOnskoBa. — MockBa: POPYM: UHOPA-M, 2022. — 208 c. 6. Hecmenosa, H. H. Dxonorus
YeJIOBeKa: y4eOHMK M MPaKTHUKyM IS cpefaHero mpodeccruonanbHoro oopazoanus / H. H.
HecmenoBa. — Mocksa: U3narensctBo FOpaiit, 2022. — 157 c.

7. buomorust nmus mpodeccHii W CIENMATIBbHOCTEH TEXHUYECKOTO M €CTECTBEHHOHAYYHOTO
npoduieit: yaeOHUK JUIs CTyI. YUpexaeHui cpen. npod. oopaszosanus / B. M. Koncrantunos, A.
I'. Pezanos, O. E. ®aneena; nox pen. B. M. KoncrantunoBa. — M. : M3narenbckuil HEHTP
«Axkanemusy», 2016/ — 336 c.

HNHTepHeT-pecypcsl
OBC «JIAHb»
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1. buonorus. 10-11 kmacc (yrimyOGiaeHHBIN ypPOBEHB): yUeOHUK SISl CPEHETO 00111ero 00pa3oBaHus
/ B. H. Speirun [ np.]; mox oOmeit pemakuueir B. H. Speiruna. — 2-e u3ng. — Mocksa:
NznarensctBo FOpaiit, 2022. — 357 ¢. — (Hapoauoe mpoceemenne). — ISBN 978-5-534-15630-
0. — Texkcr: oanexktponHblt // OOpazoBatenbHast miatdopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/509241

2. OOyxos, . K. buomorms: KIeTKM U TKaHH: Yy4yeOHOe TMocoOHMe JUIsi CpEIHEro
npodeccuonanbHoro oopazosanus / JI. K. O6yxos, B. H. Kupunenkosa. — 3-¢ uzn., nmepepad. u
nor. — Mocksa: U3narensctBo FOpaiit, 2022. — 358 ¢. — (IIpodeccrnonansHoe 0OpazoBaHue).
— ISBN 978-5-534-07499-4. — Texkcrt: snexktpoHHbIi / OOpa3zoBarenbHas miaatdopma FOpaitt
[caiiT]. — URL.: https://urait.ru/bcode/494034

3. buonorusi: yueOHUK M TPAKTUKYM I cpenHero nmpodeccruonansHoro oopasosanus / B. H.
SApeirus [u ap.]; nox pexaknueit B. H. Speiruna. — 2-e u3g. — Mocksa: U3natensctBo FOpaiiT,
2022. — 378 ¢. — (Ilpodeccuonansuoe obpazoanue). — ISBN 978-5-534-09603-3. — Texkcr:
NeKTpoHHBIH  //  OOpazoBarenbHas  1iatdopma  HOpaiir  [caiit]. —  URL:
https://urait.ru/bcode/489661

3.3. MeTonnueckoe odecrevyeHne peajin3anuu NporpaMmmbl

MeTtonudeckoe obecrieueHre, He0OOX0UMOE IS pealTu3aluy MPOrPaMMbl YIEOHOM
TVCIIATUTMHBI COCTOUT M3:

- METOANYCCKHUX peKOMeHI[aI_[I/II\/'I JJISL O6yanOH_II/IXC}I I1O BBIMTOJTHCHUTIO TPAKTUYICCKHUX
(mabopatopubIxX) padboT (/1punosrcenue 1).
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUS JUCHUIIVIMHBI

KonTposib u omeHka pe3yabTaTOB OCBOEHUS

AUCHUILIMHBI  OCYIIECTBIIACTCA

IpenoaaBaTesieM B IPOIEcCce TEKYIIEr0 KOHTPOJIS U MPOMEKYTOYHON aTTECTaLlUU.

DopMbI ) | METObI
PesyabTaTsl 00y4yeHus

KOHTPOJIA W OLEHKH

pe3y/1bTaToB

JIMYHOCTHBIE:

JIP 01,JIP 02,JIP 05,JIPO8,JIP 09,JIP 10, JIP 11,JIP 12,
JIP 13JIP 14 JIP 16JIP17JIP 18 JIP 20JIP 21JIP
22J1P23,J1P24,J1P25,J1P27,JIP28,J1P29,JIP
30,JIP31,J1P32,JIP33,JIP 34.

Y CcTHBIN, NTUChMEHHBIN
onpoc. TectupoBanue,
NPaKTUYECKHUX padoT,
UHAUBUAYAIbHbBIX 3a/1aHUH,
KOMIJIEKCHBIN
nuddepeHIpPOBaHHBIN
3a4er

MeTtanpeameTHblie:

YVIIdal,YVYIT[Ja2, Y VIIda3; Y VI Qa4 VY VII a5,y YI1/1a6
YYIIA61 YVIII66 YVIIA07 YYIIA611 YVIIA612
YVYIIA613YVILAsl VVIIAB2 VVII/B3 VVII/Ig4 YVII/BS
VYYKA01YVYKI63VYKIA66 YYKA07-YYPA 12 YVP]I 13
YVYPIrsS

IIpeamerHbIe:
I1P61 ITPG2ITP63 I1P64 I1P65 T1P66 ITPO7ITPGRITPO9TIP610

Kon m HaumMeHoBaHue
npodeccHOHAJIBLHBIX U
O0IIMX KOMIETEeHIINA

OcHOBHBIE MoKa3aTeIu
OLIEHKH pe3yJibTaTa

®opMbI U MeTOAbl KOHTPOJS H
OLIEHKH Pe3yJIbTAaTOB

OK.01. Bri6upats | TouHO pacmo3HaET CIIOKHBIC
CIOCOOBI pelIeHus 3a7a4 | MpoOJIeMHbIe CUTYalluH B
npodeccroHanbHOI Pa3IUYHBIX KOHTEKCTaX;
ACATCIIbHOCTHU - AA€KBAaTHOCTb aHaJIN3a
MIPUMEHHUTEIHHO K | CJIOXHBIX CUTyal[uil pu
Pa3JINYHBIM KOHTCKCTaM PCIICHUHU 3aaa4
npodeCcCHOHATbHON
JACATCIIbHOCTH,

-ONTUMAJILHO OTpEEIIseT
3TaIlbl PeLICHNS 33/]auu;
-aJIeKBaTHO OMpE/eIseT
noTpeOHOCTH B HH(OPMAIINH;
-3 (heKTUBHOCTH TIOUCKA;
-aJIeKBaTHOCTb ONPEACTICHUS
HCTOYHHKOB HY)KHBIX PECYPCOB;
-pa3pabaTrbIBaeT AeTalbHbIHI
MJ1aHa TeHCTBHIA,

OLICHKAa pEeIIeHUH CHUTYallMuOHHBIX
3ala4, TECTUPOBAHME,  YCTHBII
ONpoc, TPAKTUYECKUE 3aHSTHUS,
BBISAABJICHUC MOTHBAIIUU K U3YUCHUTIO
HOBOIO  Marepuana;  TEeKyIIul
KOHTPOJIb B (hOpMe BBICTYIUICHHUS C
COOOIIEHUEM, BBITIOJTHEHUS
TECTOBBIX 3aﬂaHHﬁ, YCTHBIX H
MUCBMEHHBIX OMPOCOB, Oecenbl Mo
paHee HU3YYEHHOMY MaTepHaly,
UTOTOB TPAKTHUECKUX 3aHATHUH,
TEPMHUHOJIOTHYECKHE, TpadudecKue
u U poBbIe JTUKTaHTBI,
BHGKTpOHHBIﬁ KOHTPOJIb, 3alliuTa
pedeparoB, co3gaHue MPe3eHTaLUH,

-IIPABUJIILHO OLIEHUBAET PUCKU oTuéra o IIPOJIETIaHHOM
Ha KaXJO0M IIary; BHEAYJAUTOPHOM CaMOCTOSITEIbHON
TOYHO OILIGHUBACT IUIIOCHI M | pabOTe COTJacHO  MHCTPYKIHUH;
MUHYCBI MTOJIyYEHHOT'O | BOCIIPOU3BECHUE, MIOHUMAaHHUE,
pe3ysbTaTa, CBOETO IIJJaHa U €r0 | aHAJIM3, CPABHEHME, OLEHKa, a
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peanu3anuy, IIPEIIOKECHUE
KPUTEPHUEB OLICHKH u
PEKOMEHIALMK 110 YJIYYIICHUIO
IIaHA

OK.02. Mcnonp3oBaTh
COBpPEMEHHBIE CPECTBA
MOKCKa, aHaIn3a 1
HMHTEPIIPETAINH
nHpopManuu, u
MH(pOpPMAalLMOHHbIE
TEXHOJIOTHH IS
BBHITIOJTHEHUS 33124
npo¢eCCuOHATBHON
NeSTeNbHOCTH

ONITUMAITBHO TUTaHUPYET
UHPOPMALIMOHHBIA TOUCK U3
IIMPOKOT0 HabOpa MCTOYHUKOB,
HEOOXOIUMOTO TSI BBITIOTHCHHUS
pod)eCCHOHANIBHBIX 3a71a4;
-aJIeKBaTHOCTh aHanm3a
MOJTYYECHHOM nHdopmaIumu,
TOYHOCTh BBIICTICHUS B HEH
TJIABHBIX aCIIEKTOB;

-TOYHOCTH CTPYKTYPUPOBAHUS
0TOOpaHHOW MH(POPMAIINH B
COOTBETCTBHUH C TapaMeTpamMu
TIONCKA;

-aJIeKBaTHOCTh HMHTEPIPETAIIUU
NOJYYCHHOW wWH(pOpMAIMA B
KOHTEKCTE MpodhecCHOHATbHON
JeSITeTbHOCTH

OK.04. O¢dpexrrBHO
B3aUMOJICUCTBOBAThL U
paboTaTh B KOJICKTUBE
Y KOMaHJIe

3 PEKTUBHO y4acTBYET B
JIEJIOBOM OOIIIEHUN IS
pelIeHUs IENOBbIX 33/aY,
-ONTHMAaIBHO TUTAHUPYET
po(hecCUOHATBLHYIO
JeSITeITHHOCTD

OK. 07. CopelicTBOBaThH
COXPaHEHUIO
OKpYKaroIle Cpeabl,
pecypcocOepeKeHHIO,
MPUMEHSATH 3HaHUS 00
M3MEHEHUHU KJIuMaTa,
MPUHITUIIBI OEPEKITUBOTO

OnTuManbHO COIEUCTBOBYET
COXPAHEHUIO OKPY>Karolen
Cpelbl, pecypcocOepexeHHIo,
MIpUMEHSET 3HaHUS 00
W3MEHEHUU KIIMMaTa,
MPUHLIUIIBI OEPEKITUBOTO
POM3BOJICTBA, 3P (HEKTUBHO

MPOU3BOJACTBA, JIEUCTBYET B YPE3BBIUAMHBIX
3¢ HeKTHBHO CUTYyalUsxX

JIEUCTBOBATE B

YpE3BbIYANHBIX

CUTYaIUAX

IIK. 3.1. OdopmusTh OOBsICHSIET POJIb 3aIIUTHI OT
TEXHUYECKYIO 3arpsi3HEHUST  OKpY Karouei

JOKYMEHTAIUIO 110
00CITy)KMBaHUIO U
PEMOHTY YCTPOKCTB

Cpelbl U COXpaHEHHUE 3/10POBbs
MIPH TIOJITOTOBKE pabodero
MecTa, 000pyAOBaHMUS,

Takke TpeOOBaHUsI K BBITIOJTHEHHUIO
OTAEIbHBIX NEUCTBUN 1500703051
oreparyii U T.J.;; UHTEPIPETALUS
pe3yapTaToB  HaOMIONEeHWHA  3a
NeSITeIbHOCThIO OOydaromierocs B
nporecce OCBOEHUS
00pa3oBaTeNbHON POTPAMMBI

KommnekcHbIit
JuddepennrpoBanHbIii 3a4eT
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pENeHON 3alUThI U MaTe€pHUaJIOB U UHCTPYMEHTOB
aBTOMATHKH. JUTSL BBIITOJIHEHUST MAJISIPHBIX U
JEKOPAaTUBHO-XY10)KECTBEHHBIX
paboT B COOTBETCTBUH C
MHCTPYKLUHUSMHU U perilaMEHTaMH1

4.2 OueHoYHbIe MATEePHAJIbI IPOMEKYTOUHOM aTTECTALMHU:
Bonpocs! 17151 moAroToBKy K 1u¢hepeHInpOBaHHOMY 3a4eTy:

1. T'moGankHO# Mo MacmTabaM U CIOKHOCTH OMOIOTHYECKON CHCTEMOM SIBISIETCA. . .

2. CTpyKTypHOU U (PYHKITMOHAIBHOW €TUHUTICH KU3HU SBISICTCS. . .

3. CrtocoOHOCTD KMBBIX CUCTEM BOCIPOU3BOIUTE ce0e MOT0OHBIX Ha3BIBACTCH. . .

4. CTpyKTypHOH €AMHUIICH OCITKOB SBISICTCS

5. K Heopranmueckum coeIMHEHNUSM OTHOCSTCH. . .

6. IHK pacmudpoBsiBaeTCs Kax. ..

7. K rpynne MoHOcaxapuJ0B OTHOCATCHA. . .

8. Ha pucynke nzobpaxeHa KieTka. ..

9. Bo30ynurenem 3aboneBanus yenoseka -CI1M [la- siBnsieTcs Bupyc. ..

10. OcHOBHOM (QpyHKITHEH XJIOPOILJIACTOB SBIISETCA. ..

11. BuyTpenHee coepKUMO€E KJIETKH Ha3bIBAETCH. . .

12. CHapyxu OrpaHMUYMBACT KJIETKY M BBIITOJIHSAET POJIh MEXAaHMYECKOTO Oapbepa. ..

13. DneMeHTapHON eMUHUTIEH Pa3MHOKCHHS U PA3BUTHUS )KUBOTO SIBIISICTCSL..

14. Camoii OOJIBIION SHIEKJIETKON CUMTAETCH. ..

15. Pa3BuToli cuctemMoii Bakyolieif o0naaeT  KJIETKa.

16. JleiikomiacThl, XJIOPOIIACTHI, XPOMOILTACTHI SIBJISIFOTCS] BUAAMH. . .

17. Cioco6 6ecronoro pa3MHOKEHUsI, KOTJJa HOBbIE 0COOM 00pa3yroTCs U3 PparMeHTOB
(dacreit), Ha KOTOPBIE pacIagaeTcs MaTepUHCKasi 0COOb, HA3bIBACTCH ...

18. Pa3mMHOXKaeTCsI YepEHKaMH. ..

19. Tlpornecc cnustHUS criepMaTO30uAa C SUIEKIECTKON HA3BIBAIOT. . .

20. Pa3BuTHE TOJTOBBIX MYKCKUX IMOJIOBBIX KJIETOK (TaMeT) Ha3bIBAIOT. . .

21. Hayxka, n3ydaromiasi BOIpoChl UHANBUAYAIBHOTO Pa3BUTHS OPraHU3Ma, HAa3bIBACTCH. ..
22. DMOpUOHAIBHBIN NTEPUO Pa3BUTHS OPraHU3Ma 3aKaHUYUBACTCH. . .

23. Ha pa3BuTue 3apobiilia OKa3bIBAOT BIUSHUAE (DAKTOPHI. ..

24. Vcropuyeckoe pa3BUTHE BUIBI HA3BIBACTCH. ..

25. COBOKYITHOCTb BCEX BHEIIHUX M BHYTPEHHUX IPU3HAKOB OpraHU3Ma Ha3bIBaeTcs. . .

26. COBOKYITHOCTb BCEX T'€HOB OpraHU3Ma Ha3bIBAIOT. ..

27. Ecnu 1o TeHOTUIY U 10 (DeHOTHUITY THOPHIbI IEPBOTO MOKOJICHUS XapaKTePU3YIOTCS
eAMHO00pa3ueM, TO peyb HJIET O...

28. I'eH yepHO# MacTH y KpYITHOPOraTOro CKOTa JOMUHUPYET HAJl TEHOM KPAaCHOW MacTH.
Onpegenure, Kakoro 1BeTa MOTOMCTBO F1 monayuuTes OT CKpeluBaHus YUCTOTOPOJIHOTO
YepHOTO ObIKa C KPACHBIMU KOPOBaMH.

29. Ot ckpenBaHus BUXPACTBHIX CBHHOK C TJIQAKOMIEPCTHIMU MTOTYYHIUCH BUXPACTHIC U
[JIaJIKOIIEPCTHBIE CBUHKU. Y TJ1aJIKOUIEPCTHBIX CBUHOK B POIOCIOBHOI HE OBLIO MpU3HAKa
BUXPACTOCTU. JJOMUHUPYET MPUBHAK ...

30. YV KpymHOT0 poraToro cKota reH KOMOoJIOCTH (A) TOMUHUPYET HaJl TeHOM poratocTH (a). Ot
CKpEIIUBAHUS KOPOBBI U ObIKA T€TEPO3UTOTHBIX M0 OKPACKE MIEPCTH BO3MOXKHBI CIICTYIOIIHE
BapHaHTHI IOTOMCTBA 110 (PEHOTHUITY ...

31. HacnenctBeHHBIME 3200JI€BaHUSIMHE, CIEIUICHHBIME C MTOJIOBOM X-XpOMOCOMOM, SIBISIOTCH. . .
32. Y yenoBeka >KEHCKHUH MOJ COJIEPKUT XPOMOCOMBI.

33. KuzHnecnocoOHOCTh OPTraHU3MOB HOBBIAIOT  MYTaIUH.

34. I3ameHeHus TPU3HAKOB, BhI3BaHHBIE (haKTOpaMU BHEITHEH CpeIbl U HE TIEPEIaloIIHUecs 1Mo
HACJICJICTBY, HA3bIBACTCS W3MEHUYUBOCTHIO.
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35. lllupokas HOpMa peakUuK XapaKTepHa ISl TAKUX MPU3HAKOB, KaK ...

36. MoaudukanmoHHass U3MEHUYUBOCTb MPOSIBIIICTCS IPU  PEAKITUSAX OpraHu3Ma Ha

U3MEHEHUS. . .

37. OT6op KaK METOM CEICKIUU ObIBAET. ..

A) MaccoBbIM

b) unauBuayanbHbIM

B) HacneacTBeHHBIM

I') HenacnencTBEeHHBIM

38. OCHOBHEIMH METOIAMH CEIEKIIUU SIBISAIOTCS. ..

39. XKussle cymectsa 1o 80-90% cocTosT us...

40. [TosiBnenue nporecca GOTOCUHTE3a MIPHUBEIO K HAKOTUICHUIO B atMoc(epe 3emitn.

41. DBOJIIOIIMOHHOE PA3BUTHE CUCTEMATUUYECKOM TPYMIIbl: YBEIUYECHUE YU CIIa BXOASIINUX B HEE

BU/JIOB, MTO/IBUJIOB U IPYTUX TAKCOHOB, PacIIMpPEHHE apeasia, MOBbIIIEHNE YUCICHHOCTH 0CO0ei-

Ha3bIBaeTCH. ..

42. CokpallleHHe YMCICHHOCTH, BUOBOTO Pa3HOOOpa3usi 00JaCTH PaCIPOCTPAHCHUS TOW WITH

WHOW IPyNIBI OPTaHU3MOB HA3bIBAIOT. ..

43. Okpacka oOecrieunBaeT pacTEHUSM | )KUBOTHBIM 3aIIUTy OT BparoB. OpraHu3Mbl, UMEIOIINE
OKpACKY, CIIUBAIOTCS ¢ (HOHOM U CTAHOBSTCS MEHEE 3aMETHBI.

44. Anantanuei OpraHu3MOB K OOMTaHUIO B BOJHOM CpeJie OTHOCATCA. ..

45. Ha pucynke nox 6ykBoii E nzo0paxes...

46. TemHOM KOXKEM, Kyp4aBbIMU MUJIM BOJHUCTBIMHU BOJIOCAMH, TOJICTBIMHU M IIIUPOKHUMH, CJIETKA

BBICTYMAIOIIUM HOCOM XapaKTEPU3YIOTCH. ..

47. K 6uotnyeckum pakTopam OTHOCUTCS(-ATCS). ..

48. OCHOBHBIMU OCOOCHHOCTSIMHU BOJTHOU CPEJIbI SIBISCTCSA(-FOTCS). . .

49. Bepxnss rpanuria ounocdepsl B arMmocdepe onpeaesiercs. ..

50. BuemHsst TBepaast 00071049Ka TUTAHEThI 3eMIIsST Ha3bIBASTCH. ..

51. B 3akpeITOM rapaxe pazmepom 2,5x5x2 M BKIIOYWIN ABUATaTeNb MalinHbl. KoHUeHTpamus

yrapHoro rasa craner pasHoi I1JIK (mpeaenbHo 10MyCcTUMONM KOHLEHTPALlUK) 4epe3  CeK.

([l pacyeroB mcmonb3yiite creayromue hopmysl: t=v/Qco, rae t- Bpemst, M-mMacca yrapHoro

raza,Qco- CKOpOCTb 3alIOJHEHHUS TapaXka yrapHbiM razomMm=600 mr/cex;

M=KXxV, rae K= I1JIKco=3 mr/m3. V- o0beM rapaxa.

52. B 3akpeITOM rapaxe pasmepom 3x6x2 M BKJIIOUMJIM ABUraTeslb MamuHbl. KoHeHTpaus

yrapHoro ra3a cranet pasHoi [IJIK (mpenensHo TOmyCTUMOM KOHIICHTPAIMK) Yepe3  CeK.

([ pacyeroB ucnoneayiite ciemyromnime hopmyist: t=v/Qco, rae t- Bpems, m-Macca yrapHoro

rasa, Qco- CKOpOCTb 3aroJHEHHUS rapaka yrapHbiM ra3om=>550 mr/cek;

M=KxV, rae K= I1IKco=3 mr/m3. V- 00beM rapaxa.

53. PaccTaBuUTb CTENIEHU OKUCIICHUS Y aTOMOB IS CJICAYIOIIMX BEIECTB, HA3BaTh BEIIECTBA:
MnCls, Cu20, NazS, Cl,07, SO3, MgClo.
54. CoctaButb ¢opmyny BemectBa: Okeun meau (1), cynpdua amomunus, Opomua xenesa(Ill).

PEAKIIUSA THUII
1) 2H2 + 02 = H,0 A) PA3JIOXKEHUE
2) SO3 + H20 = HzS04 B) COEJJMHEHUE
3) 3 Mg + 2 AICI3 = 3MgCl + 2 Al B) 3AMEILEHUE
4) 2 KClIO3=2KCI +3 02 I') OBMEH
5) Fe203 + 2 Al = 2 Fe + Al,O3
6) 2 Fe(OH)3 = Fe203 + 3 H20
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7) Al203 + 6HCI = 2AICls + 3H20

55. HNO3 + NaOH — NaNOs + H20 - 310 peakiusi oOMeHa ¥ HeUTpalnu3aluu.

CuO + H2SO4 — CuSO4 + H20 - 310 peakius ooOmMeHa.
Al203 + 6HC1 — 2AICl3 + 3H20 - 370 peaxiust HERTpaIu3anuu.

56. Jlana cxema npeBpaleHHiA:

) ) . HNO,
Si — Si02 — NaSi03 —= X
57 . Hanuimmre MOJNEKYIAPHBIE YPABHEHUS PEAKIUM, C MOMOIIBIO KOTOPBIX MOYKHO OCYLIECTBUTh

yKa3aHHbIE PEBpaIlCHUsI.

CS5lerka.com

a) Fe — FeCl; —> Fe(OH); —> Fe,O; —> Fe —> FeSO, —>
—> Fe(OH), —> FeO —> Fe
6) S—> SO, —> SO; —> H,SO, —> SO, —> S
B) N, —> NH; —> NO —> NO, — HNO; —> NO, —> N,
r) Si —> Si0, —> Na,SiOz; —> H,SiO; —> Si0, —> Si —>
—> Mg,Si—> SiH, —> SiO,
n) Na—> Na,O, —> Na,O —> NaOH —> Na,CO; —> NaHCO;—>
—> NaNOgz; —> NaNO,

4.3 OueHoYHbIe MAaTepPHAJIbl TEKYIIEr0 KOHTPOJIS:

OneHouHble MaTepHaigbl A TEKYILEro KOHTPOJI YCHEBAaEMOCTH IIPEACTaBIECHbI B
[Ipunoxennn 2.
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