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Pa6ouas nmporpamma yue6Horo npeamera bYI1.08 buonorus paspaborana Ha
OCHOBE TpeOOBaHMIA:

(denepanbHOrO rocyAapCTBEHHOTO0 00pa30BAaTEIBHOTO CTaHAApTa CPEAHETO
oO1ero o0pa3oBaHusi, YTBEPXKICHHOTO MpUKa3zoM MuHHCTEpCTBa 00pa3oBaHUs U
Hayku Poccuiickoit @enepannu ot 17 mast 2012 r. Ne 413 (manee — DI'OC COO),

(denepanbHOrO TOCyAapCTBEHHOTO O0pa30BAaTEIBHOTO CTaHAAPTa CPEAHETO
npodeccruonanbHoro oOpaszoBanus 1o crnenuaibHocT 09.02.06 CereBoe u
CHCTEeMHOe aIMMHHUCTPHUPOBAHME, YTBEPXJACHHOTO TNpHKa3oM MuUHHCTEpCTBA
oOpa3oBanus u Hayku Poccuiickoii denepanum ot 09.12.2016 Ne 1554 (mamee —
dI'OC CIIO),

Ha OCHOBAHMM IMOJOXeHu PenepanbHOl 00pa3zoBaTEIBHOU MPOTrPaMMBI
cpeqHero ooOmero o0pa3oBaHUsA, YTBEPXKIEHHOM mpukazoM MuUHHUCTEpCTBA
npocsemenust Poccutickoit denepanmu ot 18.05.2023 Ne 371,

C Y4ETOM TOTy4aeMO CIIEIIUATBHOCTH.



1. OBIIIAS XAPAKTEPUCTHUKA PABOYEUN ITPOT'PAMMBbBI
YYEBHOI'O ITIPEJIMETA
BYI1.08 BuoJorus

1.1. O6s1acTh npuMeHeHUs1 padoveil NPOrpaMmMsbl y4eOHOr0 mpeamMera

PabGouass mporpamma yuebHoro mnpeamera bYIL.08 buosnorust ssisercs
4acThl0 00IIe00pa30BaTEIBLHOTO IUKIA 00pa30BaTEIBHOW MPOrpaMMbl CPETHETO
npo(hecCHOHANBFHOT0 00pa30BaHUs — MPOTPaMMbl MOATOTOBKH CHEIMATUCTOB
cpennero 3BeHa (mamee - IIIICC3) 1o CHEIUATBHOCTH  CPEIHETrO
npodeccuonansHoro  obpaszoBanus  09.02.06 CereBoe W  CHCTEMHOE
aIMUHUCTPUPOBAHUE

1.2. MecTo y4eOHOro nmpeaMera B CTPYKType 00pa3oBaTe/ibHON NPOrpaMMbl

Huxn OO0meobpazoBaTeNbHbBIN
[Tpoduns TEXHOJIOTUYECKUMN

[IpenmerHas obnacThb EcTecTBeHHO-HayUHbIE TPEIMETHI
YpoBeHb n3yueHus yueOHOro peaAMeT] 0a30BBIii

XobOs3aTenpHbI  yueOHass aucHUIUIMHA  [1JOMOMHUTENbHBIM — yueOHas
IUCIAIUINHA

Peanuzanus conepkaHus yueOHOro mpeameTa MpeAroaraeT coOIr0AeHHe
MPUHIIATIA TIPEEMCTBEHHOCTH MO0 OTHOIICHHIO K COEPKAHUIO Kypca OMOJIOTHU Ha
CTYTIEHH OCHOBHOTO 00111ero 00pa3oBaHusl.

B 10 9x)e Bpems yueOnslii mnpeamer bVYIIL.O8 buomorms mis
npodhecCHOHATBHBIX 00pa30BaTEeNbHBIX OpraHu3aIuii oOnanaer
CaMOCTOSITENIbHOCTHIO U LIEJIBHOCTBIO.

PabGouast mporpamma ydebnoro mnpeamera bYIIL.08 buomorms wumeer
MEXIPEIMETHBIE CBSI3U C 00Ie00pa3oBaTebHBIMU  YYEOHBIMU TMPEAMETaMu
MaTeMaTUKOU, (PU3UKOU, XUMHEH, OCHOBAaMH OE€30MacHOCTH >KU3HEICATCIIbHOCTH,
bu3nueckoil KylabTypoil U MpodecCHuOHAIbHBIMUA JAUCHMILUIMHAMU: 0€301aCHOCTb
KU3BHENIEATSILHOCTH, (pU3MUecKas KyJIbTypa.

N3yuenne yueObHoro mpeamera bBYIL.O8 buonoruss 3aBepuiaercs
IPOMEKYTOUHOM aTTectanueil B popme TudPpepeHnpoBaHHOTO 3a4eTa B paMKax
ocBoenust [ITICC3 na 6aze ocHOBHOTO 00111eT0 00pa30BaHMSI.



1.3 O0béM yueOHOTro npeaMeTa U BUAbI Y4eOHOM 1eITeJIbHOCTH

O0BeM yacoB

Qg epeHIPOBaHHOTO 3a4eTa

U3 HUX
podeCCHOHABHO-
HarpaBJIEHHOE
Bun yueOHOU AesTensHOCTH BCero COZIEpKAHUE
(npukagHON
MOJYJIb), B opMe
MPAKTUYECKOU
MIOATOTOBKH
O0bem o0pa3oBaTebHON NPOrpaMMbl y4eOHOT0 72
npeamera (Bcero),
B TOM YHUCJIC
O0beM padoTHI 00YyYAKOIIMXCH BO B3aMMOJCHCTBHHU C 64
npenoaaBaTeseM Mo BUAaM Y4eOHBIX 3aHATHIA:
YpOKH 38
MPAKTUYECKHUE 3aHITUS 10
71a00paTOPHBIE 3aHATHS 16
KOHCYJIbTAllN!U 2
CamocrosiTesibHasi padoTa odyuarouierocsi’; 4
IIpome:xyTouHasi arTecTauus B popme 2

1 B 3aBucumoctu ot ®I'OC CIIO




2. IJTAHUPYEMBIE PE3YJIBTATBI OCBOEHUS YYEBHOI'O
IMPEAMETA
B pamkax mnporpammer yue6Horo mnpenvera bVYIL.O8 buonorus vy
oOyvaroruxcst  (OPMHUPYIOTCS  CAEAYIOIMKUE JHUYHOCTHBIE pe3ynbTatel  (JIP),
MeTarnpeaMeTHbie pe3ynbTatsl (M), npeametHsie pesynbTaThl (I1), onpeaenennbie
dI'OC COO:
2.1 J/InyHOCTHBIE pe3yJabTaThl, onpeaejeHusie ®I'OC COO

['paxkmaHCKOE BOCIUTAHUE JIPr.1, JIPrs.2, JIPrB.4, JIPrs.5,
JIPrB.7
[TaTproTHYECKOE BOCIMTAHUE JIPnB.8, JIPnB.9, JIPB.10

JlyxoBHO-HpaBcTBeHHOE Bocniutanue | JIPmuB.11,  JIPmuB.12,  JIPomB.13,
JIPnuB.14, JIPquB.15

DCTETUYECKOE BOCIIUTAHUE JIP3B.16, JIP3B.19

Pu3nuecKoe BOCIIUTAHUE JIP$B.20, JIPGB.22

TpynoBoe BOCIUTaHUE JIPTB.23, JIPTB.24, JIPTB.25, JIPTB.26

DKOJIOTMYECKOE BOCIIUTAHHUE JIP>kB.27, JIP>kB.28, JIP>KkB.29,
JIP>kB.30, JIP>kB.31

[leHHOCTH HAyYHOT'0 TO3HAHUS JIPun.32, JIPun.33, JIPun.34

2.2 MeTanpeaMeTHbIe pe3yJIbTAThI:

2.2.1 OBnageHne yHUBEPCaIbHBIMU YYCOHBIMHU MMO3HABATEIBHBIMU JICHCTBUSIMU:
a) 6a30BbIE JOTUYECKHUE JEHCTBUS M1, M2, M3, M4, M5, M6

0) 0a30BEIC nucciegonarensckue | M7, M8, M9, M10, M11, M12, M13,
JICUCTBUS M14,M15,M16, M17, M18, M19, M20
B) paboTta ¢ nHbopMaIueu M21, M22, M23, M24, M25

2.2.2 OBiajicHNE€ YHUBEPCAJIbHBIMA KOMMYHUKATUBHBIMHU JICUCTBUSIMMU:

a) oOlleHne M26, M27, M28, M29, M30

0) coBMecCTHas IeSITEIbHOCTh M31,M32, M33, M34, M35, M36, M37
2.2.3 OBiiajicHNE YHUBEPCATIBHBIMU PETYJATUBHBIMU JEHCTBUSIMH:

a) caMoOpraHu3aius M38, M39, M40, M41, M42, M43, M44
0) CaMOKOHTPOJIb M45, M46, M47, M48

B) SMOIIMOHAJIbHBIN MHTEJIJICKT M49, M50, M51, M52, M53

I') IPUHATHE ce0s U APYTUX JHOAEH M54, M55, M56, M57

1.3.4 IlpenmeTHbIE Pe3yJIbTATHI:

IT11. ChopmupoBaHHOCTh 3HAHUM O MECTE W POJIM OHOJIOTHH B CHCTEME
HAy4YHOTO 3HaHUS; (YHKIMOHAIBLHONM TPAaMOTHOCTH 4YEJOBEKa IS peIIeHUs
YKU3HEHHBIX TIPOOIIEeM;

I1.2 CdhopmupoBaHHOCTH YMEHUSA PacKpbIBaTh coAepKaHUE
OCHOBOITOJIATAIOINX OMOJOTHICCKUX TEPMHUHOB M MTOHATHI: )KU3Hb, KJIIETKA, TKaHb,
opras, OpraHu3M, BUJ, MOMyJISKs, SKocucTeMa, OuoleHo3, ouocdepa; meradbonum
(oOMeH BeIIeCTB W MPEBpallleHUE DHEPruu), ToMeocTa3 (caMoperyJisius),
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OnocuHTe3 Oelka, CTPYKTYpHasi OpraHM3alusl >KUBBIX CHUCTEM, JHUCKPETHOCTD,
CaMOpPETYJIALIMS, CaMOBOCIPOM3BENCHHE (PENPOAYKLHMS), HACIEICTBEHHOCTD,
MU3MEHYHUBOCTb, SHEPTO3aBUCUMOCTb, POCT U Pa3BUTHE, YPOBHEBAsI OpraHU3aLIMS;

I1.3 CdhopmupoBaHHOCTH YMEHUSA pPacKpbIBaTh COACpKaHUE
OCHOBOITOJIATalOIIMX  OWOJOTMYECKUX  TEOPUHM M TUIOTE3:  KIETOYHOM,
XPOMOCOMHOW, MYTAaIllMOHHOW, JBOJIOIMOHHOW, IPOUCXOKIACHUS JKU3HU U
YEJI0BEKa;

[1.4 CdopMuUpOBaHHOCT, YMEHHS PaCKpbIBaThb OCHOBOIIOJATAIOIIHE
ouosiormdyeckue 3akoHbl M 3akoHoMepHoctu (I'. Mennensa, T. Moprana, H.U.
Basunosa, O. I'ekkens, ®. Mromnepa, K. bapa), rpanuiisl ux npuMeHUMOCTH K
YKUBBIM CUCTEMAM,;

[1.5 IlpuoOpereHue omnbITa MPUMEHEHUS OCHOBHBIX METOJOB HAy4YHOIO
NO3HAHMS, UCIIOJIB3YEMBIX B OMOJIOTUU: HAOIIOACHNUS U ONUCAHMSI KUBBIX CUCTEM,
IpOLIECCOB M  SABJICHHUI; OpraHU3allMM W MPOBEACHUS OHOJIOTHYECKOTO
DKCIIEPUMEHTA, BBIABMKEHUS TUIOTE3, BBISBICHUS 3aBUCUMOCTH  MEXIY
UCCIENYEMbIMU  BEJIMYMHAMH, OOBSCHEHUA TOJYYEHHBIX pPE3yJbTaTOB U
(GopMyIUpOBaHMs BBIBOJIOB C HMCHOJB30BAHUEM HAYUYHBIX MOHSATUH, TEOPUH H
3aKOHOB;

[1.6 CdhopMuUpOBaHHOCTh YMEHHUS BBIJACIATh CYLIECTBEHHBIE IPU3HAKH
BHUPYCOB, KJIETOK MPOKAPHOT M 3yKAPUOT; OAHOKJIETOYHBIX M MHOTOKJIETOYHBIX
OpPraHHW3MOB, BHUJOB, OHOTEOIIEHO30B U HKOCHUCTEM; OCOOEHHOCTU IIPOLECCOB
oOMeHa BEIIECTB U PEBPAICHHs] SHEPTUU B KJIETKE, (POTOCUHTE3A, MJIACTUYECKOTO
U DHEPreTHYecKoro oOMeHa, XEMOCHHTE3a, MMTO3a, MeH03a, OIIOJO0TBOpPEHUS,
Pa3BUTHS U PA3MHOXKEHUS, MHANBUAYAJIBHOTO Pa3BUTUSI OpraHu3Ma (OHTOrEHE3a),
OopsObI 32  CyLIECTBOBAHME, €CTECTBEHHOro o0TOOpa, BUI000pa3oBaHus,
IPUCIIOCOOJIEHHOCTH OpPraHU3MOB K cpefie OOuTaHUs, BIMSHUS KOMIIOHEHTOB
HKOCUCTEM, AHTPOIOI€HHBIX HW3MEHEHUH B SKOCHCTEMAaX CBOEH MECTHOCTH,
KpyTOBOPOTa BEILLECTB U MpEBpallleHne SHepTuu B Ouocdepe;

I1.7 ChopMHUpPOBAaHHOCTH YMEHUS MNPUMEHSTh MOJIYYEHHbIE 3HAHUS IS
O0OBSACHEHUS OMOJIOTMYECKHUX MPOLECCOB U SIBICHUH, JUIsl IPUHATUSA TPAKTUYECKUX
pElIeHUI B MOBCEIHEBHOM HU3HMU C LIEJIbI0 oOecreueHus: 0€30MacHOCTH CBOEro
3I0POBbS M 3JI0POBbSI OKPYKAIOIIUX JIIOJEH, COOJIOJEHUs 310pOBOro 00Opasa
)KM3HU, HOPM TPaMOTHOTO TIOBEIECHUS B OKPYXKAIOWIEH IPUPOJHON CpPELE;
MOHMMaHHE HEOOXOAUMOCTH UCIIOJIB30BaHUS TIOCTHKEHUH COBPEMEHHOM OHMOJIOTUU
¥ OMOTEXHOJIOTUH AJIsl PAlIMOHAIBHOTO MPUPOIOTIOIb30BAHMS;

I1.8 CdopMUpOBaHHOCT, yMEHHUS pelIaTh OWOJOTHYECKUE 3aJauH,
COCTABJISITh TE€HOTHIIMYECKHME CXEMbl CKPEIIMBAaHUS JUI1 pPa3HbIX TUIIOB
HACJIEI0BAHMS IPU3HAKOB y OPraHU3MOB, COCTABIIATH CXEMbI IEPEHOCA BEILIECTB U
HHEPIUU B F3KOCHUCTEMAX (LIENH MUTAHMS, TUILEBBIE CETH);

I1.9 CdhopmupoBaHHOCTb YMEHUN KPUTUYECKH OLEHUBATH HMHQPOPMALIUIO
OMOJIOTUYECKOTO  COJEPKAHMSI, BKIIOYAIONIYIO TICEBIOHAYYHbIE 3HAHUS U3
Pa3IMYHBIX UCTOYHUKOB (CPEACTBA MACCOBOM MH(pOpPMALIUU, HAYYHO-TIOMYJIIPHBIE
MaTepHalbl); HHTEPIPETUPOBATH STUYECKUE ACTIEKThl COBPEMEHHBIX HCCIIETOBAHUIN
B Ouojoruu, MenuuuHe, OHMOTEXHOJOTMH; paccMaTpuUBaTh  TJIOOAIbHbBIE



HKOJIOTHYECKUE MPOOIEMbl COBPEMEHHOCTH, (POPMUPOBATH MO OTHOIICHUIO K HUM
COOCTBEHHYIO MO3UIIHUIO;

I1.10 ChopMupoBaHHOCTH YMEHUH CO371aBaTh COOCTBEHHBIC MUCHbMEHHBIC H
YCTHBIE COOOIICHHUs] Ha OCHOBE OMOJIOrMYecKoil HMH(OpMAMU U3 HECKOJIBKHX
UCTOYHUKOB, TPAMOTHO MCIIOJIb30BATh MOHSITUIHBIN anmapaTr OHOJIOTHH.

OcBoenne coxepxanusi ydeOHoro mpeamera bYIL.O8  buomorus
oOecrieunBaeT GOPMUPOBAHUE U PA3BUTHE YHUBEPCAIbHBIX YUEOHBIX JCHCTBUU B
KOHTEKCTE IIpeeMCTBEHHOCTH (hopMupoBanus ooux kommnereHuii: OK 01, OK 02,
OK 03, OK 04, OK 06, OK 07.

OK O0I. BeiOupate cmocoObl pemieHus 3adad  OpodeccroHaIbHON
NEeSATEIbHOCTH MPUMEHUTENHHO K PAa3IMYHBIM KOHTEKCTaM;

OK 02. Hcnonp3oBaTh COBPEMEHHBIE CpEICTBA IIOWCKA, aHAIW3a U
UHTEpIpeTanuu uHpopMauu U HHOOPMAIIMOHHBIE TEXHOJIOTUU ISl BBITIOJIHEHUS
3a/1a4 NpoheCCUOHAIBHOU JIeSITEIbHOCTH;

OK 03. IlinaHupoBaTh U peain30BbIBaTh COOCTBEHHOE MPO(PECCHOHATBHOE U
JUYHOCTHOE pasBuUTHE, MpeANPUHUMATEIIBCKYIO NEATEIbHOCTD B
npodeccuoHabHOU cdepe, UCTI0Ib30BaTh 3HAHUS 10 (PMHAHCOBOUW I'PAMOTHOCTH B
Pa3JIMUHBIX )KU3HEHHBIX CUTYalUsIX;

OK 04. DddextBHO B3aUMOJEUCTBOBATH M pabOTaTh B KOJUIEKTUBE U
KOMAaHJIE;

OK 06. [IposBasATh rPaXAaHCKO-TTATPUOTHYECKY IO MTO3ULHIO,
JEMOHCTPUPOBATh  OCO3HAHHOE TOBEJACHHWE HAa OCHOBE  TPAJAMIIMOHHBIX
OOIIEYeIOBEYECKUX I[EHHOCTEH, B TOM YHCIE€ C YYe€TOM TapMOHHU3AINH
MEXHAIMOHAIBHBIX W MEXKPEIUTHO3HBIX OTHOIICHHUHM, MNPUMEHSTh CTaHAapThI
AHTUKOPPYIIMOHHOTO MTOBE/ICHHUS;

OK  07. ConericTBoBaTh COXPaHEHUIO OKpY>Karomen Cpensbl,
pecypcocOepeKeHNI0, MPUMEHSATh 3HAHUS 00 M3MEHEHWU KJIMMaTa, MPUHIUIbI
OEepeXIMBOT0 MPOU3BOACTBA, A((PEKTUBHO JEHCTBOBATH B YPE3BBIYANHBIX
CUTYyaIUsIX.



3. COAEPKAHUE YYEBHOI'O ITPEJIMETA

Pa3nen 1. Buosorusi kak Hayka. MeToAbl HAYYHOr0 NO3HAHMS.

Tema 1.1 buonorus kaxk Hayka.

buonorusa xak Hayka. CBsi3b OMOJIOTMH C OOIIECTBEHHBIMU, TEXHUYECKUMHU
U JPYTUMU €CTECTBEHHBIMU HayKaMu, puiiocodueil, STUKOM, SICTETUKON U MPABOM.
Ponb Ouonoruu B popMUpOBAaHUU COBPEMEHHOM HAy4yHOUM KapTHHBI Mupa. Cuctema
OMOJIOTUYECKUX HAYK.

Mertoabl NO3HaHUS KUBOU TPUPOABI (HAOTIOIeHNE, SKCIIEPUMEHT, OTIMCaHUE,
u3MepeHue, Kiaccupukalnus, MOJACTUPOBaHUE, CTaTUCTUYecKas oOpaboTka
JTAHHBIX ).

[Ipaktuueckass pabora Ne 1. «Vcrnonp3oBaHWE pa3IMYHBIX METOJIOB IPH
M3YUYECHUHN OMOJIOTUUYECKUX OOBEKTOBY.

Tema 1.2. JKuBble cucTeMsl M UX OpraHA3aALAS.

JXuBble cucteMbl (0MOCHCTEMBI) KaK MPeAMET U3ydeHus Ononoruu. Otauyue
JKUBBIX CHCTEM OT HEOPTraHUYECKOM IMPUPOJIBI.

CaoiicTBa OMocHucTeM U UX pa3HOOOpasue. Y pOBHHU OpraHU3alui OMOCHUCTEM:
MOJICKYJISIPHBIM, KJIETOUHBIM, TKAHEBBIM, OpPraHU3MEHHBIN, MOMYJSLIMOHHO-
BHJIOBOM, SKOCHCTEMHBIN (OMOTeoIeHOTHYECKHH ), OMoC(EpHBI.

Pa3nen 2. Kilerka kak OmoJioruyeckasi CHCTEMa.

Tema 2.1. XuMHA4Y€ECKHI COCTAB U CTPOEHUE KIIETKHU.

XUMHYECKAN COCTAaB KIETKU. XHUMHUYECKHE 3JIEMEHTBI: MaKpO3JIEMEHTHI,
MHKPO3JIEMEHTHI. Bosia 1 MUHEpalIbHBIE BEILIECTBA.

OyHKIMM BOJBI M MHUHEpPAIbHBIX BEIIECTB B KieTke. [lommepxkanue
OCMOTHYECKOro OanaHca.

benku. CoctaB u cTtpoeHue OeakoB. AMHUHOKHCIOTHI — MOHOMEPHI OEJIKOB.
He3ameHnmblie 1 3aMEHUMbIE aMUHOKHUCJIOTBI. AMUHOKUCIOTHBIA COCTaB. Y POBHU
CTPYKTYpbl O€IKOBOM MOJIEKYyJbl (TIepBUYHAs, BTOPHUYHAS, TPETHYHAS U
YeTBEPTUYHAS CTPYKTypa). XHUMHUYECKHE CBOWCTBa OenkoB. buonoruueckue
byHKIUN OETKOB.

depmeHThl — OuWonoruueckue Karanmszatopel. Crtpoenume (depMeHTa:
aKTUBHBIA TIEHTp, cyOcTpaTHas crnemupuyHoctb. KodepmenTsl. ButamuHs.
Otnuuus dbepMeHTOB

OT HEOPTraHWYECKUX KaTaanu3aToOpoB.

YrieBoawsl: MoHOcaxapuabl (TJIFOKO3a, pubo3a U JIe30KCUpU003a),
aucaxapuabel - (caxaposa, JaKTo3a) W ToyMcaxapuiibl  (Kpaxmaj, TJIMKOTEH,
HeJUII0I103a). buonornyeckue GyHKIIMU YTIeBOIOB.

Jlunuasl:  Tpurnunepuasl, Gochonunuasl, crepounbl. ['mapoduIbHO-
ruapodoOHbie cBoicTBa. buonornyeckne QyHkuuu aunuaoB. CpaBHEHHE
YTJIEBOJIOB, OEJIKOB U JIMIMUI0B KaK UCTOYHUKOB YHEPTUU.

Hyxneunoseie xwucinorsl: JHK wu PHK. Hyxkneotuasl — MoOHOMEpPHI
Hyki1enHOBbIX KucioT. Ctpoenne u Qpynkuuu JHK. Ctpoenne u ¢pynknuun PHK.
Bunet PHK. AT®: ctpoenne u pyHKImm.



[{uronorus — Hayka o kinetke. Knerounas reopust — npuMep B3aMMOICHCTBHS
uzei u (akToB B HAYYHOM MO3HAHUHU. METO/IbI U3YUYCHHS KIETKH.

Krnetka kak nenoctHas xuBasi cuctema. O01ue npu3Haky KJIETOK: 3aMKHYTast
HapykHas MmemOpana, Monekynsl JIHK kak reneruueckuil ammapar, cuctema
CUHTe3a OeJKa.

Tumbl KIETOK: »yKapuoTHUYecKas M mpokapuoTuueckas. OcCOOEHHOCTH
CTpOCHHMsI MpOKapuoTHYeckoil kietku. Knetounas crenka Oaxtepuil. CTpoeHHe
DYKapUOTUYECKOM KIETKHM. OCHOBHBIE OTJIMYMS PACTUTEIBHOM, XUBOTHOU U
I'pUOHOM KJIIETKH.

IIoBEpXHOCTHBIE CTPYKTYpPbl KIETOK — KIETOYHAs CTEHKA, INIMKOKAJMKC,
ux pynkuuu. Ilnasmarnueckas memOpaHna, e€ cBoiicTBa U QpyHkuuu. [{uTonnazma
u e€ opranounsibl. OqHoMeMOpaHHble opraHouas! kietku: DIIC, anmapat ['onbmxu,
IU30COMBI. I10yaBTOHOMHBIE OpPraHOMAbBl KIETKH: MHUTOXOHAPWUM, IUIACTHIBI.
[Ipoucxoxnenne MUTOXOHApHM U Tactua. Bunel minactun. HememOpanHbie
OpraHOMJIbl KJIETKUA: pPUOOCOMBI, KJIETOYHBIM IIEHTP, LEHTPUOJU, PECHUYKH,
KryTUKHA. QyHKIIMN OPTaHOMJIOB KIETKU. BKIItOUeHwUs.

SAnpo — perynaTtopHblid LHeHTp KiaeTku. CTpoeHue sapa: siaepHas 000JI0uKa,
KapHOIUIa3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpancnopT BEMIECTB B KIETKE.

JlaGopatopnass pabora No 1. «l3yueHue KaTaqIuTUUYECKON aKTHUBHOCTHU
(depMeHTOB (Ha MpUMepe aMUIIa3bl WM KaTajlasbl)».

Jlabopatopnass pabora Ne?2. «l3ydyeHwe cTpoeHUS KIETOK pPacTCHHI,
YKUBOTHBIX
U OaKkTepuil MoJ MUKPOCKOIIOM Ha TOTOBBIX MUKpPOIIPENapaTax U UX OMHUCAHUE.

Tema 2.2. )KuzHenesTenbHOCTh KIETKH.

OOMeH BemIecTB, WU METa00IM3M. ACCUMUIISALUS (TUIACTUYECKUA OOMEH)
U JUCCUMWIISIIIUSL (PHEPreTUuecKuii oOMEH) — JB€ CTOPOHBI €IUHOI0 IMpollecca
MeTabonu3ma. Poyib 3aKOHOB COXpaHEHHUsI BEIIECTB M JHEPTrUU B TMOHHMAaHUU
MeTabom3ma.

Tunbel oOMeHa BelecTB: aBTOTpOo(dHBINA U reTepoTpodHbiil. Posib hepmeHTOB
B 0OMEHE BEIIECTB U MPEBPAILCHUH YPHEPTUU B KIIETKE.

®ortocunTe3. CBeroBass u TeMHOBasg (a3bl (porocunTeza. Peakuuu
dborocunTe3a. DPheKTUBHOCTH (hOTOCHHTE3a. 3HaUeHUE (DOTOCHUHTE3a IS KU3HHU
Ha 3emuie. BiausiHue ycioBuii cpeqpl Ha (POTOCUHTE3 U CITOCOOBI TIOBBIMICHUS €TO0
MPOTYKTUBHOCTHU
Yy KyJbTYyPHBIX PACTEHHUIA.

XeMocuHTe3. XeMOCUHTE3UPYIOIe 0aKTeprun. 3HaUYeHNEe XEMOCHUHTEe3a IS
JKW3HU Ha 3eMIIe.

DOHepreTuueckuii OOMEH B KIIETKe. PacriernsieHue BeIeCTB, BbIJEICHUE
U aKKyMyJIMpOBaHUE OJHEPIMM B KJETKE. JTalbl JIHEPIEeTHUYECKOro OOMeEeHa.
['mukonu3. bpoxkenne u ero Bujabl. KucimopogHoe OKHCIEHHE, WU KJIETOYHOE
neixanue. OxucnurensHoe pochopunrpoBanue. IPHEeKTUBHOCTh YHEPTETUYECKOTO
oOMeHa.

Peakuun wmarpuuHoro cuHte3a. [enernueckas wuHdopmamus u JIHK.
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Peanuzanusi renernueckoil wHGOpPMAIMU B KIETKE. | €HETMYECKHM KOA U €ro
cBoiicTBa. Tpanckpumnuua — Marpuusbslii cuaTe3 PHK. Tpancmsauus — GuocunTes
Oenka. Ortambl TpaHciasiuu. KommpoBanuwe amuHOKHCIOT. Pomb pumbocom B
OouocuHTe3e Oenka.

Hexnerounsie ¢GopMbl XKU3HU — BUPYCHL. McTOpwsi OTKPBITHS BHPYCOB
(A.H. NBanoBckuit). OCOOEHHOCTH CTPOCHHSI W IKU3HEHHBIA IMKJI BHUPYCOB.
bakrepuodarn. bonesnm pacTteHmid, JXUBOTHBIX M UYEJIOBEKA, BHI3HIBACMBIC
Bupycamu. Bupyc ummynoneduiura yenoseka (BMUY) — BozOyautens CIIM/a.
OOpatHass ~ TpaHCKpUIILIMS, peBepraza W uHTerpaza.  llpodunakruxa
pacnpocTpaHeHus: BUPYCHBIX 3a00JIeBaHUIA.

Paznen 3. Opranusm Kak OMoJIOTHYECKasi CHCTEMA

Tema 3.1 Pa3MHOKEHME U MHAUMBHIYaJIbHOE PA3BUTUE OPTaHU3MOB.

Kietounblii MK, WM KU3HEHHBIM LUK KieTku. MHTepdaza u MUTO3.
[Ipoueccel, mpotekaromue B uHTepdaze. Perunmkanus — peakuus MaTpUYHOIO
cunteza JIHK. Crpoenne xpoMocoM. XpOMOCOMHBI Ha0Op — KapHOTHIIL
JunmouaHeli M TalvIOWAHBIA ~ XPOMOCOMHBIE  HA0Opbl.  XpOMaTHUJIBI.
[{uToNOrnyeckue OCHOBBI PAa3MHOKEHHUS M  UHAUBUIAYAIBHOTO  Pa3BUTHUS
OpraHU3MOB.

Henenne knetkn — Muto3. Ctaguu Murtosa. IIpoueccel, npoucxoadiuye Ha
Pa3HBIX CTAIUSIX MUTO3a. BUOJIOTMYECKU CMBICT MUTO3A.

[Iporpammupyemasi rubesb KJIETKU — aroITo3.

®opMbl pa3MHOKEHHsI OPraHU3MOB: Oecrionoe U nonoBoe. Buasl Oecnonoro
Pa3MHOXEHUS: JIEJIEHUE HaJBOE, IIOYKOBAHWE OJHO M MHOTOKJIETOYHBIX,
CHOpO00Opa3oBaHue, BEreTaTUBHOE pa3MHOKeHHUE. VICKyCCTBEHHOE KIIOHHMpPOBAaHUE
OpraHU3MOB, €r0 3HAYECHUE IS CEJIEKIIUH.

[TonoBoe pa3MHOKEHHUE, €T0 OTINYHS OT OECTIOJIOTO.

Meiio3. Cragun meitosza. [Iponeccsl, mpoucxoasnme Ha CTaausax MeENHo3a.
[ToBenenne xpomocoM B Meno3e. KpoccuHrorep. bHOJIOrMYECKHMA CMBICT H
3Ha4YEeHUE Meno3a.

['ameTtorenes — mnpouecc oOpa30BaHUS IMOJOBBIX KJIETOK Y >KMBOTHBIX.
[TonoBbie »*ene3bl: CEMEHHUKU U SIMYHMKU. OOpa3oBaHWE M Pa3BUTHE MOJOBBIX
KJIETOK — rameT (CrepMaro3oui, SAWIIEeKIeTKa) — CHepMaTOreHe3 W OOreHE3.
Oco0OeHHOCTH CTpOeHUsl SULEKIEeTOK M crepMaro3ouoB. OIuiogoTBOpEHUE.
[Taprenorenes.

NunuBunyanpbHOe pa3BuTHE (OHTOTEHE3). OMOPHOHAIBHOE pPa3BUTHE
(oMOpuorenes). Dtanbl SMOPUOHAIBHOTO Pa3BUTUSL Y TO3BOHOUYHBIX >KUBOTHBIX:
npobiieHue, racTpyisiiusi, opraHoreHe3. IloctamOpuonanbHOoe pasButue. Tumbl
NOCTAMOPHUOHAJIBHOTO Pa3BUTUA: NpsIMOE, HempsiMoe (IMYMHOYHOE). BrusHue
Cpellbl Ha pa3BUTHE OPTraHU3MOB, (PAKTOPHI, CIIOCOOHBIE BbHI3bIBATH BPOXKJIEHHBIE
YPOJICTBA.

Poct u pasButue pacteHuii. OHTOT€HE3 LIBETKOBOTO PACTEHHUSA: CTPOCHUE
CEMEHHU, CTaIUH PA3BUTHSI.

Jlabopatopnasi padora Ne 3. «HaOmoneHne MuTO3a B KJIETKAaX KOHUYMKA
KOpELIKa JIyKa Ha TOTOBBIX MUKPOITPENapaTax».
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JlabopatopHass pabora Ne 4. «M3ydeHue CTpPOEHHs MOJOBBIX KJIETOK Ha
TFOTOBBIX MUKpOMpenapaTax.

Tema 3.2 HacnencTBEHHOCTh U H3MEHUYUBOCTH OPTraHU3MOB.

[Ipenmert u 3amaun renetuku. Micropus pa3Butus reHeTUKU. Posb nurosiorun
U OMOpPHOJIOTUM B CTAaHOBJICHWHM TE€HETHUKH. BKian pOCCHMUCKHX M 3apyO0eKHBIX
VYEHBIX B pa3BUTHE TEHETUKH. MeETOolbl TEHETUKH (TUOPUIO0JIOrMYEeCKU,
UTOTEHETUYECKUM, MOJEKYJISIpHO-TeHeTUUeCKuil). (OCHOBHBbIE T'€HETHYECKHE
NOHATHS. ['eHeTHYecKas CHMBOJIMKA, UCTIOJIb3yeMasl B CXeMaX CKPEIIMBAaHUIA.

3aKOHOMEPHOCTHU HacCJlEeA0BaHUs NIPU3HAKOB, YCTaHOBJIEHHbIE . MeHeneM.
MoHorubpuHoe CKpelMBaHue. 3aKOH €IUHO0-00pa3usi TUOPHUIOB TEPBOTO
nokojeHusd. [IpaBuno qoMuHUpOBaHMs. 3aKOH PACIICIUICHUS IPU3HAKOB. [ nnore3a
YuCTOTHI raMeT. [1oHOE 1 HenoHOe TOMUHUPOBAHUE.

JluruObpuaHoe  CKpeliuBaHWe. 3aKOH  HE3aBUCHMOIO  HacjelI0BaHUs
npu3HakoB.  lluToreHeTMueckWe  OCHOBBI  JUTHOPUIHOTO  CKpEIIMBAHUS.
AHanusupyrolee ckpenpanue. Fcrnonp30Banne aHaIM3UPYOIIEro CKPENMBaHUs
JJIsL OTIPEICTICHH S TEHOTHIAa OCOOHU.

CuerieHHOe  HaciefoBaHuWe mnpusHakoB. PabGora T. Moprana mo
CLUEIUICHHOMY HACJIEIOBAaHUIO T€HOB. HapymieHne cuerieHusi reHOB B PE3yJIbTaTe
KPOCCHUHTOBEpA.

XPpOMOCOMHasl TEOPHsI HACIIEICTBEHHOCTH. | eHeTuUeCKHUe KapThl.

I'eneTuka nona. XpoMOCOMHOE OMpPEAEICHUE MOJa. AYTOCOMBI U MOJIOBBIE
XpoMocOMBI. ['oMoramMerHele M rereporamMeTHble oOpraHu3Mbl. HacnemoBanue
IIPU3HAKOB, CLIETVIEHHBIX C MTOJIOM.

N3MeHYnBOCTSD. Bubr M3MEHUYUBOCTH: HEHACJIEACTBEHHAS 151
HacleACTBEHHasd. Poinp  cpeapl B HEHACHEACTBEHHOM  M3MEHYMBOCTH.
XapakTepuctuka MOAU(MUKAIMOHHOW W3MEHUMBOCTH. BapualnMoOHHBIA psAl U
BapuanuoHHass kpuBas. Hopma peakuum mnpusHaka. KonudecTBeHHbIE W
KAueCTBEHHbIE MPU3HAKM M UX HOpMa peakuuu. CBOMCTBA MOAM(PUKALMOHHON
M3MEHUYUBOCTH.

HacnencrBennas, uid reHOTUIIUYECKas, W3MEHYUMBOCTh. KomMOWHaTUBHAas
U3MEHYMBOCTh. Meio3 W TMOJOBOM MPOUECC — OCHOBA KOMOWHATHBHOU
W3MEHYUBOCTU. MyTalimoHHas U3MEHUUBOCTh. Kitaccuduxanust MmyTanuii: TeHHbIE,
XPOMOCOMHBIC, TeHOMHBIC. YacToTa U MpU4HHBI MyTaluidi. MyTareHHbIe (aKTOPHI.
3aKOH TOMOJIOTHYECKHUX PSAZIOB B HacleacTBeHHOM nu3menunBoctd H.M. BaBusoga.

BHesnepHas HacneCTBEHHOCTh U U3MEHUYHUBOCTb.

I'enetuka uenoBeka. Kapuotun uenoBeka. OCHOBHBIE METOJIbI T€HETHKHU
YyeJIOBEKa: TeHEeaOTHYECKNM, OJTM3HEIIOBBINA, IINTOT€HETUYCCKUHM, OMOXUMHUYECKHUH,
MOJIEKYJISIPHO-T€HETUUECKHM. CoBpemeHHOE ONPENEIICHUE TE€HOTHUIIA:
MOJJHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIUPOBAHUE, B TOM YHUCJIE C MOMOIIBIO
[111P-ananu3a. HacnenacTtBenHbie 3a0ojeBaHUsS 4YeJOBEKa: TCHHBIC OOJIE3HH,
00JIe3HU C HACJEJCTBEHHOW MpPEeapacloyiOKEHHOCThIO, XPOMOCOMHBIE OOJIE3HHU.
ComaTnueckue UM TreHepatuBHble MyTauuu. CTBOJOBbIE KIETKU. [IpuHIUIBI
3I0POBOI0 00pa3a KU3HU, TUATHOCTUKHU, MPOPUIAKTUKU U JICUEHUS T€HETUYECKUX
Oone3Held. MenuKo-reHeTUYECKOe KOHCYJIbTUPOBAHME. 3HAUYEHUE MEAUIIMHCKON
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TEHETUKHU B [IPEOTBPALLEHUH U JICUEHNU T€HETUUECKUX 3a00JIEBaHNI YEJIOBEKA.
Jlabopatopuass pabota Ne 5. «M3yueHue pe3yabTaTOB MOHOTHOPHIHOTO
U TUTHOPUIAHOTO CKPEIIMBAHUA Y IPO30(UIIBI HA TOTOBBIX MUKpPOIpEnapaTaxy.
Jlabopatopnas padota Ne 6. «M3ydenne MoauUKAITMOHHON H3MEHINBOCTH,
IIOCTPOCHUE BapUALIMOHHOIO PsAZIa U BAPUALMOHHON KPUBOW.
JIaGopartopHas padota Ne 7. « AHanu3 MyTauil y Apo30QHIbl Ha TOTOBBIX
MUKpOIIpenaparaxy.
[Ipaktnueckass pabora Ne2. «CocraBieHHME M aHalIU3 POJOCIOBHBIX
YEJIOBEKAY.

Tema 3.3. Cenekuust opranu3MoB. OCHOBBI OMOTEXHOJIOTHH.

Cenekuus Kak HayKa M IPOLECC. 3aPOKICHHUE CEJEKIUU U JOMECTUKAIIUSL.
VYyenne H.W. BapunoBa o0 eHTpax NpoOUCX0XKIEHUS U MHOTOOOPa3usl KyJIbTYPHBIX
pactenunii. LIeHTpbI MpONCX0KAEHUS JOMAIIHUX KUBOTHBIX. COpPT, TOPOJA, IITAMM.

CoBpeMeHHbIE METObI CEeNeKIMU. MacCOBbI U MHAMBUAYAIbHBIIA OTOOPHI
B CEJICKIMM PACTEHUM M KMUBOTHBIX. OlLlEHKa 3KCTepbepa. bIM3KOpOoACTBEHHOE
cCKpeluBaHue — uWHOpuAMHT. Yucras nuHus. CKpenvMBaHUE YHUCTBHIX JIUHUU.
['erepo3uc, wnu rubpuaHas cuia. HepoacTBeHHOE CKpellMBaHWE — ayTOPUIAMHI.
Otpanénnas rudpuauzanus 1 e€ ycnexu. MIcKkycCTBEHHBIN MyTareHes U NoJIy4eHHe
ITOJIMIUIOUIOB. [JOCTHKEHUS CEIEKIMN PACTEHNM, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

broTexHOJIOTHS Kak OTpacilb IMPOU3BOACTBA. ['€HHAs WHXKEHEpHus. OTallbl
co3nanuss pexkomOuHanTHOM JIHK wu Tpancrennsix opranusmoB. Kiertounas
nHxeHepus. Kietounsle KynbTypbl. MUKPOKIIOHAIBHOE Pa3MHOKEHUE PACTECHUM.
KJyloHHpOBaHKME BBICOKOIIPOAYKTUBHBIX  CEJIILCKOXO3AMCTBEHHBIX OpPraHU3MOB.
Okojoruueckue W dTtudeckue  mpoosmembl. MO -  reHeruyecku
MO (PULIPOBAHHBIE OPTAHU3MBI.

Okckypenust «OCHOBHBIE METOIBI M JIOCTMIKEHMSI CEJEKIMU PACTEHHU M
YKUBOTHBIX (Ha CEJIEKIITUOHHYIO CTaHILIHNIO, IJIEMEHHYIO bepmy,
COPTOUCHBITATENbHBIM  Y4acCTOK, B TEIUIMYHOE XO34MCTBO, Ja0OpaTOPHUIO
arpOyHMBEPCHUTETA UM HAYYHOTO LEHTPA)».

IIpogheccuonanvro-opuenmuposannoe cooepaicanue:

buorexHomornu B NPOMBINUIEHHOCTH.  Pa3BUTHE  MPOMBINUICHHOU
OMOTEXHOJIOTUH U €€ TPUMEHEHUE B ’KU3HU YEJIOBEKa.

Pa3znen 4. IBoJonus ;KUBOM NMPUPOAbI

Tewma 4.1. DBonrOIIMOHHAS OMOIOTHS.

[IpeanochbuIKM BO3HUKHOBEHHS JBOJIOIMOHHON TEOPHH. DBOJIOIMOHHAS
Teopust U €€ MeCTO B OMOJIOTHHU. BiusHuE >BOIONMOHHON TEOPUU HA Pa3BUTHE
OMOJIOTHY U APYTHX HAYK.

CBugerenscTBa HBOMONMM. [lajgeoHTONIOrMYECKHE: TOCIEA0BATEILHOCTD
MOSIBJICHUSI BHJIOB B ITAJICOHTOJIOTMYECKOW JICTOMHCH, IEPEXOIHBIC (OPMBI.
buoreorpaduyeckue: cxoacTro U paznuure ¢payH u Gaop MaTEPUKOB U OCTPOBOB.

OMOpHOJIOTHUECKHE: CXOACTBA W pa3ivuvsg SMOPHOHOB pa3HbIX BHJIOB
MO3BOHOYHBIX. CpaBHUTENbHO-aHATOMUYECKHE: TOMOJIOTUYHbIC, aHAJIOTHYHbIE,
pyAMMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJIEKYJIIPHO-OMOXUMHUYECKUE: CXOJCTBO
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MEXaHU3MOB HACIEJACTBEHHOCTH M OCHOBHBIX METa0OJMYECKHX MMyTeHd Yy Bcex
OpraHU3MOB.

OpomonnonHas Tteopuss Y. Jlapuna. Ilpenmnoceulku BO3HMKHOBEHUS
JapBUHU3Ma. JIBHOKyIME CHJIBI 3BOJNIOUMU BUAOB 1O JlapBuHy (M30BITOYHOE
Pa3MHOXEHUE MPU OTPAHUYEHHOCTH PECYPCOB, HEONMpEAECNEHHAS] W3MEHYUBOCTD,
0opn0a 3a CyIecTBOBaHKE, €CTECTBEHHBIN 0TOOD).

Cunrernueckas teopus 3Boouu (CTD) u €€ OCHOBHBIE MOJIOKEHHUS.

MuxkposBoironus. [Tomynsuus kak eIMHUIA BUIA U 3BOJIIOLUU.

JIBrokymue cuiibl ((hakTOphl) SBOJIOLMK BUIOB B NpHUpojae. MyTaluOHHBIHI
npoiiecc U KOMOWHATHBHAas W3MEHYMBOCTh. [lomynsiiMOHHBIE BOJHBI U Jpeild
reHoB. M301us 1 MATpanus.

EcrectBennbiii oTOOp — Hampaisoonmii Qaktop sBomonuH. DOpPMBI
€CTECTBEHHOT'0 0TOOpa.

[Ipucnoco0IeHHOCTh OPraHM3MOB KakK pe3ysibTarT 3Botonuu. lIpumepsr
MPUCIIOCOOJICHUH Y OpraHu3MoB. ApoMop(dO3bl U UIUO-aIaNTaI[| K.

Bun wu BupooOpazoBanue. Kpurepun Buma. OcHOBHbIE  (POPMBI
BU1000pa30BaHus: reorpaduueckoe, IKOI0THYeCKoe.

MakposBomorusi. PopMbl  3BOJIOLUM:  (UIETHYECKAsl, JUBEPreHTHAs,
KOHBEpreHTHas, napasuiesnbHas. HeoOpatuMocTs 3BOTIOLUY.

[IpoucxoxaeHne OT HecleUnaaIu3upoOBaHHbIX NpeakoB. [Iporpeccupyromas
crienuanr3anus. AJIanTUBHAS paJnalysl.

JIaGoparopHast pabota Ne 8. «CpaBHEeHHE BHJIOB IO MOP(OIOTHYECKOMY
KPUTEPHUIO».

JlaGoparopHnas pab6ora Ne 9. «Omnmcanue NPUCIIOCOOJICHHOCTH OpraHu3Ma
Y €€ OTHOCUTENBHOTO XapaKTepay.

Tema 4.2. BO3HUKHOBEHHME U PA3BUTHE KU3HU HA 3€MIIE.

JloHayuyHbBIE TPEICTABICHUS O 3apOXKICHUM XKWU3HU. HaydHble rumotesbl
BO3HUKHOBEHHUS KW3HU Ha 3emiie: a0uoreHe3 W TNaHcmepMus. XuUMHUUYecKas
ABOJIONMS. AOWOTEHHBIA CHHTE3 OPraHWYECKUX BEIIECTB U3 HEOPraHUYECKHUX.
DKCIEPUMEHTATIBHOE TTOATBEPKICHUE XUMUUECKOW HBOIOIMA. HavanbHbie 3Tamsb
ounonornyeckor spomounu. I'mnoreza PHK-mupa. @opmupoBanue meOpaHHBIX
CTPYKTYp U BO3HUKHOBEHHE MPOTOKJIETKHU. [lepBbie KIETKM W HX SBOIIOLMSL.
®opMHUPOBAHUE OCHOBHBIX I'PYIII )KUBBIX OPTaHU3MOB.

Pa3Butne xu3Hu Ha 3emuie 1o 3paM M nepuojaM. Karapxei. Apxelckas
U Tmporepo3oiickas dpbl. Ilaneosoiickas spa u €€ mMepuoAbl: KEMOPHUICKUH,
OPIOBUKCKHH, CUITyPUNCKUN, IEBOHCKUH, KAMEHHOYTOJIbHBIN, IIEPMCKHUH.

Me3o030iickas 3pa 1 €€ Nepruoabl: TPUACOBBIN, FOPCKUI, MEJIIOBOM.

KaitHo3oiickass »3pa ©W €€ TMepuoabl: MaJCOreHOBBIM, HEOTCHOBBIN,
AHTPOMIOTE€HOBBIM.

XapakTepuCTUKa KIUMaTa M re0JIOTHYECKUX mporeccoB. OCHOBHbBIEC ATallbl
HBOJIIONMM PACTUTEIBLHOTO M KHWBOTHOrO MHUpa. ApoMopdo3bl y pacTeHHil u
JKUBOTHBIX. [T0osiBIEHNE, pacliBET U BRIMUPAHUE TPYIIT KUBBIX OPraHU3MOB.

CucremMa OpPraHMYeCcKOro MHupa Kak OTpakKeHUE HBOIOLMH. OCHOBHBIE
CUCTEMATUYECKHUE IPYNIbl OPraHU3MOB.
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DBoJIIOLMA YeToBeKa. AHTPOMOJIOTUS KaK Hayka. Pa3BuTue npeacraBieHUi
O NPOUCXOXKIEHUU dYesoBeka. MeTonbl m3yuyeHusi aHtponoreHesza. CXoIcTBa H
pa3IuyMs YEeJI0BEKA U KUBOTHBIX. CHCTEMATHYECKOE MOJIOKEHUE YEIIOBEKA.

JBwxymue  cuibl  (akTopel)  aHTpomoreHe3a.  HacnencTBeHHas
U3MEHYMBOCTb M €CTECTBEHHBIN 0TOOp. OOIIeCTBEHHBI 00pa3 KU3HH,
W3TOTOBJICHUE OPYIUH TPyZa, MBILUICHHUE, PEYb.

OCHOBHBIE CTaJMM U BETBH HBOJIFOLIMY YEJIOBEKA: aBCTPAJIONUTEKH, YeToBeK
yMmenbid, YenoBek mnpsaMoxonsuuyii, YenoBeK HeaHIACPTAIbCKUN, YenoBek
pasyMHubIii. Haxoiku uCKOMaeMbIX OCTaTKOB, BpeMsl CYIIECTBOBAaHMsS, 00JIacTb
pacrnpocTpaHeHus, 00bEM TOJIOBHOTO MO3Ta, 00pa3 >KU3HH, OPY/IH.

YenoBeueckue packl. OCHOBHBIE  OOJNBIIME  pachl:  €BPOICOUIHAS
(eBpaszmiickas),  Herpo-aBcTpajoujHas  (dPKBaTOpUalbHasi),  MOHTOJIOMIHAS
(a3maTcko-aMmepukaHckasi).  UepTel  MpUCHOCOOJEHHOCTH  MPEACTaBUTENEH
YEJIOBEYECKUX Pac K YCIOBHAM CYIIECTBOBAaHUs. EIMHCTBO 4YEIIOBEYECKUX pac.
Kputuka pacusma.

[IpakTuyeckas padota Ne 3. «3yueHne HMCKOMAeMbIX OCTAaTKOB PAaCTECHUI
Y )KUBOTHBIX B KOJUIEKIUSIX).

DKCKypcHsi «IBOJIIOLMS OPraHMYECKOro MHpa Ha 3emiie» (B €CTECTBEHHO-
HAy4YHbBIN WIH KPA€BEAUECKUI My3€eil).

Pa3zges 5. JkocucTemMbl M IpUCYLIHE UM 3AaKOHOMEPHOCTH

Tema 5.1 Opranusmsl 1 OKpy’Karoas cpeza.

DKOJIOTHsI KaK HayKa. 3a/1auy ¥ pa3Jielibl 3KOJOTHH. MeToIbl 3KOJIOrMYECKUX
UCCJIETOBAHNN. DKOJIOIrMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenbl oOMTaHUs OPraHMW3MOB: BOJIHAs, HA3€MHO-BO3YIIHAs, NMOYBEHHA,
BHYTPHUOPTaHU3MEHHAS.

Okosornueckue (akrtopel. Kiaccupukamuss 3KOJIOTHYECKUX (PAKTOPOB:
abnoTtuyeckne, OWMOTHMYECKHUE U aHTPOIOreHHble. JIeCTBUE HKOIOTHYECKUX
(hakTOpOB Ha OPraHU3MBI.

AOGuotnueckue (hakToOphl: CBET, TEMIIEPATypa, BIAXKHOCTb. DOTONEPHOIU3M.
[Ipucnocobnenusi OpraHM3MOB K  JIEUCTBUIO  a0MOTHYECKHX  (DaKTOpOB.
buosornueckne puTMBl.

buotnueckue bakTopHI. Buagsl OMOTHYECKUX B3aMOJICCTBUU:
KOHKYPEHLUS, XUIIHUYECTBO, CUMOMO03 1 ero ¢opmel. [lapazutusm, koonepanus,
MyTyallu3M, KOMMEHCAJIN3M (KBapTHPAHCTBO, HAXJICOHMYECTBO). AMEHCAIH3M,
HEeUTpa3M. 3HauYeHHE OWOTHMYECKUX B3aWMMOJICHCTBUMA i1 CYIIECTBOBAHUS
OpPraHHU3MOB B MIPUPOAHBIX COOOIIECTBAX.

DKOJIOTHYECKHE XapaKTepUCTUKKU nomyiasuud. OCHOBHBIE ITOKa3aTesn
NOMYJISILUMU: YHMCIEHHOCTh, IUIOTHOCTh, POXKJIa€MOCTb, CMEPTHOCTb, MPHUPOCT,
Murpanus. JlmHaMuka 4ucIeHHOCTH MOMYJISILUA U €€ PeryJssius.

Jlaboparopnas padotra Ne 10. «Mopdosnorndeckre 0COOEHHOCTH PacTEHUM
U3 Pa3HbIX MECT OOMTAHUS.

JlabopatopHas pabota Ne 11. «BnusiHue cBeTa Ha pOCT U pa3BUTHE YEPEHKOB
KOJIeyCcay.

[Ipaktuueckas padora Ne 4. «I[loacuér mIOTHOCTH NOMYJISLUNA pa3HbIX BUIOB
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pacTeHU.

Tema 5.2 CooO1iecTBa U 9KOJIOTHYECKUE CUCTEMBI.

CoobmrecTBo opranm3MoB — OuorieHo3. CTpyKTypbl OHOIIEHO3a: BHIOBas,
MPOCTPAHCTBEHHAs, Tpoduueckass (muiieBas). Buabl-momuHanTtel. CBA3U B
OHOLIEHO3E.

DKoJloTHuecKkre CUucTeMbl (dKocucTembl). IloHsATHEe 00 »dKOCHMCTeMe W
ouoreonieHoze. DOYHKIIMOHAIBHBIE KOMIIOHEHTHI 3KOCHUCTEMBI: TMPOIYIICHTHI,
KOHCYMEHTBI, peAyleHTbl. KpyroBopoT BELIECTB U MOTOK YHEPTUU B HIKOCUCTEME.
Tpoduueckue (nuiieBbie) ypoBHH SKOcucTeMBI. [1uieBsie nienu u cetu. OCHOBHbBIE
MOKa3aTelid KOCUCTEMBbI: OHoMacca, NPOAYKIHUsA. DKOJIOTUYECKHUE MUPAMUJIbL:
NPOAYKIMU, YHUCIEHHOCTH, Ouomacchl. CBOMCTBa SKOCHCTEM: YCTONYHMBOCT,
camoperyJisnus, pazputue. CyKIeccusl.

[TpuponHbie 3KOCUCTEMBI. DKOCUCTEMBI 03EP U PEK. DKOCHCTEMa XBOWHOTO
WIA TTUPOKOJIMCTBEHHOTO Jieca.

AHTPONIOTEHHBIE ~ DKOCHCTEMBI.  ATPOIKOCHUCTEMBI. Y POOIKOCUCTEMBI.
buonornueckoe u X035HCTBEHHOE 3HAYCHHUE arPOIKOCHCTEM U YPOOIKOCUCTEM.

buopasnooOpazue kak ¢akTop ycroluuBocTH 3KocucteM. CoxpaHeHue
OMOJIOTMYECKOT0 pa3HOoOOpasus Ha 3emiie.

VYyenue B.U. Bepnanckoro o Ouocdepe. I'paHunpl, coctaB M CTPYKTypa
ouocheprr. Kuoe BemectBo u ero QpyHkiuu. OcoOeHHOCTH OMocdepbl Kak
rJI00aJIbHOM JKOCHCTEMBI. J[MHaMHuecKoe paBHOBeCHME W oOOpaTHas CBs3b B
ouocdepe.

KpyroBopoTs! BemiecTB 1 OMOre0OXUMHUECKHUE ITUKIIBI 3JIEMEHTOB (yriepoa,
a30Ta). 30HATBHOCTh OMoc(epbl. OCHOBHBIE OMOMBI CYIIIH.

YenoeuecTBo B Ouochepe 3emiii. AHTPOIIOTEHHbIE U3MEHEHHS B Ouocdepe.
['noGanbHbIE YKOJTOTUYECKUE TTPOOIIEMBL.

CocyuiecTBoBaHue MPUPOIBI 151 YEJIOBEUECTBA. Coxpanenue
Oropa3zHoo0pa3us Kak OCHOBa yCTOMUYMBOCTH Ouocdepsl. OCHOBA pallMOHAIBHOTO
YOpaBJICHUS TPUPOJHBIMH pecypcaMd M WX HCIONb30BaHue. JlocTrkeHus
OMOJIOTMU U OXpaHa NPUPOJIbI.

IIpogheccuonanvro-opuenmuposannoe cooepaicanue:

[Tpaktiaeckass padora Ne 5. OmpexpeneHue Kiacca OMACHOCTH OTXOJIOB;
arperaTHoOe COCTOsTHUE U (Ppr3ndecKyro GopMy 0TXOA0B, 00pa3yroIIMXcs Ha pabodyem
MecTe/  Ha  9JTanax  IPOU3BOJACTBA,  CBS3aHHBIE  C  OMNPEACIICHHON
npodeccruert/crennaIbHOCThIO
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4. TemaTu4eckoe IJIAHNPOBAaHME, B TOM YHCJIe ¢ y4eTOM padoueil MporpaMMbl BOCIIMTAHUSA € YKa3aHHEM KOJIUYeCTBA
YacoB, OTBOAUMBIX HA OCBOEHHE KAK/I0H TeMbl.

Konp! koMITeTeHITNM, THYHOCTHBIX
pe3yIbTaTOB,

2 KomunuecTso
HaumenoBanue TeMbl yueOHOTO 3aHATHS Bun yuebHoro 3anstus qacon (bopMUPOBAHNIO KOTOPBIX
CHOCOOCTBYET JIEMEHT
IPOrpaMMBI

Paznen 1. buonorust kak Hayka. MeTo/1bl HAYYHOTO TO3HAHUS. JIPrB.1, JIPrB.S, JIPrB.7
Tema 1.1 buonorust kak Hayka JIPuB.9,
1 | buonorus kak Hayka YPOK 2 JIPnuB.11, JIPnuaB.12,

[IpakTuueckas padora Ne 1 «Vcnosnb3oBaHUE pa3iIMUHBIX | IPAKTUYECKOE 3aHATHE OK 01,

METOJIOB MPHU U3YUYECHUU OMOJIOTHYECKUX O0BEKTOBY
Tewma 1.2 )KuBble CUCTEMBI M X OpraHu3aius
2 ‘ JKuBble cCTEMBI U UX OpraHu3alus ‘ YPOK 2
Pazpnen 2. Kiterka kak Ouojoruyeckas cucrema JIPrB.2, JIPmnB.13, JIPnusB.14,
Tema 2.1 XuMHYECKHI1 COCTaB U CTPOEHUE KIETKH JIP$B.20, JIPTB.24, JIPTB.26,
3 | X¥MHYECKUH COCTaB KIETKU YPOK 2 JIPHn.32
4 | Jlaboparopnas pabota Ne 1 «M3yueHue kaTanuTHYECKOU | 1abOpaTOpHOE 3aHATHE 2

aKTUBHOCTH ()epMEHTOB (Ha TMpUMEpe amuiasbl WIU

Karajnaa3bh»
5 | CrpoeHue KIeTKH YPOK 2
6 | JlaboparopHas pabora Ne 2 «l3ydeHue CTpoeHUsS KJIETOK | JIAOOpATOPHOE 3aHATHE 2

pacTeHHi, )KUBOTHBIX U OaKTepUil O] MHKPOCKOIOM»
Tewma 2.2 XKuzHenesTenabHOCTh KIETKH
7 | O6MeH BelecTB. DHEPreTHUeCKuii OOMEH BEIIEeCTB YPOK 2
8 | IImactuyeckuii 0OMEH BEUIECTB YPOK 2

CamocrosiTesibHas padoTa 2
Paznen 3. Opranu3m Kak OMOJIOTHYECKAsi CHCTEMa JIPanuB.15, JIP$B.22, JIPTB.23,
Tewma 3.1 Pa3MHOKEHHE M HHIMBHUIYAIbHOE PA3BUTHE OPraHU3MOB JIPH1.34,
9 | Kusnenusiii ukn kietky. Jlenenue knerkn. lamerorenes. | ypox 2 OK 02, OK 03

2 Ypok, 1a60paTopHOE 3aHATHE, NPAKTMYECKOE 3aHATHE, JIEKIIUSs, CEMMHAP, KOHCY/IbTAIHS
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Konapl komneTeHIui, TMIHOCTHBIX
pe3yJIbTaToB,

2 KomunuecTso
HanmenoBanue TeMbl y4eOHOTO 3aHATHS Bun yueGHOTO 3aHATHS qacon (OpMHPOBAHNIO KOTOPBIX
CHOCOOCTBYET 3JIEMEHT
IPOTPaMMBI
10 | JIabopatopnas pabota Ne 3 «HabmroieHre MuTO3a B KJIETKaX | JaOOpaTOPHOE 3aHITHE 2
KOHYMKa KOpEIIKa JIyKa Ha TOTOBBIX MUKPOIIpErapaTaxy.
JlaGopaTtopHas padota Ne 4. «3y4yeHue cTpoeHUsI TTOJIOBBIX
KJICTOK Ha FOTOBBIX MUKpOIpEnapaTax
11 | ®opMbl pa3MHOKEHHS] OPTaHU3MOB. YPOK 2
12 | apuBuayanbHOE pa3BUTHE OPTaHU3MOB (OHTOTEHE3) YPOK 2
Tema 3.2 HacnencTBEHHOCTh U M3BMEHYMBOCTh OPraHU3MOB
13 | I'enernka. 3aKOHOMEPHOCTH HaCJIEIOBaHMsl, | YPOK 2
ycraHoBiieHHbIE . Menaenem.
14 | CuerzienHoe HacienoBaHue mpusHakoB. JlaboparopHas | ypok, 1abopaTopHOe 3aHITHE 2
pabora Ne 5. «3y4yeHue pe3yiabTaTOB MOHOTHOPUIHOTO U
TUTHOPHUIHOTO CKpEIIMBAHUS y APO30(MIBI HAa TOTOBBIX
MUKpOIIpenapaTax»
15 | I3MeHYHBOCTb. 2
16 | JTaboparopuas padota Ne 6. «M3yderrne MmoauUKAIIMOHHON | TAOOpaTOPHOE 3aHATHE 2
U3MEHYUBOCTH, TIOCTPOEHHE BApUALlMOHHOTO psiia U
BApUALIMOHHON KPUBO»
JlaGopatopHass pabora Ne 7. «AHanu3 MyTauuid vy
Jp030(QHITBI HA TOTOBBIX MUKPOIPEIapaTax
17 | I'eneruka nona. ['eHeTnka yenoBeka YPOK 2
[Ipaktnueckass pabora Ne 2 «CocraBiieHHE M aHaJIM3 | IPAKTUYECKOE 3aHATHE
POJIOCTOBHBIX»
18 | Cenexknmst kak Hayka W Tpouecc. buomexuonozuu 6 | ypok 2
npomvluneHHocmu®
19 | Okckypeus «OCHOBHBIE METOIBI M JIOCTHIKEHHS CENEKINU | TPAKTUYECKOE 3aHITHE 2
paCTeHHIA U KUBOTHBIX)»
CamocrosiTesibHas padora 2

3 TIpodeccroHanbHO-OpUEHTUPOBAHHOE CONEPKAHUE
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Ne Koapl koMIeTeHIINHI, TMYHOCTHBIX
) KomuyectBo PE3YILTATOB,
HanmenoBanue TeMbl y4eOHOTO 3aHATHS Bun yueGHOTO 3aHATHS qacon (OpMHPOBAHNIO KOTOPBIX
CHOCOOCTBYET 3JIEMEHT
IPOTPaMMBI
Paznen 4. DBosronus )KUBOM MPUPOJIBI JIPrB.4, JIPnB.8, JIP3B.19,
Tema 4.1 DBoJIIOIMOHHAS OMOJIOTUS JIPTB.25, JIPHI.33,
20 | DBOIIOLMOHHAS TEOpUS W €€ MECTO B OHOJIOTHH. | YPOK 2 OK 04, OK 06
CBuIETETHCTBA HBOJIOIHH.
21 | Oomonmonnsie Teopun (Y. dapsun, CTI) YPOK 2
22 | Mukpo- ¥ MaKpOIBOJIIOLIHSI YPOK 2
23 | JlJabopatopHas pabora Ne 8 «CpaBHeHHWE BHJIOB IIO | JIJAOOPATOPHOE 3aHATHE 2
MOP(}OIOrHUECKOMY KPUTEPUION.
JlaboparopHas pabota Ne 9 «Ornmcanue
MPUCTIOCOOJICHHOCTH OpraHu3Ma M €€ OTHOCHUTEIIBHOTO
XapaxkTepa»
Tema 4.2 BO3HMKHOBEHHE U Pa3BUTHE )KM3HU Ha 3eMJie
24 | T'umoTe3spl MPOMCXOXACHUS KM3HM Ha 3emuie. PasButme | ypok 2
KU3HM Ha 3eMjie MO 3paM U TepuoaaM. OKCKypcus
«OBOJIIOIHS OPTAHUYECKOTO MHpa Ha 3eMIie»
25 | Ilpaktuueckass pabora No 3. «J/I3yueHue HCKOMAEMBIX | MPAKTUYECKOE 3aHITHE 2
OCTaTKOB PACTEHHUH M )KMBOTHBIX B KOJUICKIIHIX»
26 | DBOJIOIMS YEIOBEKa. YPOK 1
YenoBeueckue pachl YPOK 1
Paznen 5. DxkocucTeMbl U IPHUCYIIIME UM 3aKOHOMEPHOCTH JIPmB.10, JIP3B.16, JIP3kB.27-31
Tema 5.1 Opranusmsl 1 OKpysKarolas cpeaa OK 07
27 | DKonorus Kak HayKa. DKOJOTUIECKUE (PaKTOPHI. YPOK 2
JlaGopatopnass pabora Ne 10. «Mopdonorndyeckue | 1abopaTopHoe 3aHATHE
0COOEHHOCTH PACTCHHH U3 Pa3HBIX MECT OOUTAHUS.
JlaGopatopHast pabota Ne 11. «BnusHue cBera Ha pocT U
pa3BUTHE YEPEHKOB KOJIEYCay
28 | DKOJOTHYeCKHEe XapaKTePUCTHKU TOMYJIISAIINH. YPOK 2

[Tpaktnueckass pabora Ne 4. «lloacuer
HOMYJISANI pa3HbIX BUJOB PACTECHUI»

IIJIOTHOCTHU

IMPAKTUYCCKOC 3aHATHUC
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Ne Koapl koMIeTeHIINHI, TMYHOCTHBIX
) KomuyectBo PE3YILTATOB,
HaunmeHnoBan#e TeMbl y4€0HOTO 3aHATHS Bun yaeOHOrO 3aHITHS qacon (hOpMUPOBAHUIO KOTOPBIX
CHOCOOCTBYET 3JIEMEHT
IPOTPaMMBI
Tema 5.2 Coo01iecTBa U 3KOJIOTHYECKUE CUCTEMBI
29 | DxocucrteMa 1 OHOTeOIICHO3. YPOK 2
30 | KomnonenTsl skocucteMbl. Tpoduueckue 1emnw. YPOK 2
31 | Yuenue B.W. Bepnajuckoro o 6uochepe YPOK 2
32 | YenoBeuecTBO B Onochepe 3eMin. YPOK 2
[IpakTuueckas pabora Ne 5. OnpeneneHue kiiacca OTX0J0B | MPAKTUYECKOE 3aHATHE
Bcero yacoB aynuTopHoOIl Harpy3Ku 64
Koncynpranumn 2
[IpoMexyTodHast aTTeCTAIHSI 2
CamocTtosTenbHas paboTta 4
Bcero o6beM 00pa3oBaTenbHOM HArpy3Ku 72
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3. YCJIOBUA PEAJIMBAIIMU YYEBHOI'O IPEJIMETA
3.1. TpeGoBaHMsA K MUHMMAJIbHOMY MaTePHAJIbHO-TEXHUYECKOMY O0ecre4eHHI0
Peanuszanus mnporpamMmsl y4yeOHOro mnpeaMmeTa TpeOyeT Haauuus ydeOHOro
KaOHWHeTa OMOJIOTHH U 3KOJIOTHUH.
O6opynoBanue yueOHOro KaOUHeTa:

1. CIIeHI/IaJII/I3I/IpOBaHHaH MeOeJib U CHCTEMbI XpaHCHUA N Ka0uHeTa

1.1.Cron naGopaTOpHBIi JEMOHCTPAIMOHHBIHN (C paKOBUHOM, TTOABOIKON U
OTBEJICHUEM BO/IbI, CAHTEXHUKOH, STICKTPHUECKUMHU PO3ETKAMH, aBTOMATaMH
aBapHUITHOTO OTKIIFOUEHUS TOKA)

1.2.Cton yueHn4eckuii 1a00paToOpHBIA, PETYIUPYEMBIH IO BHICOTE
1.3.Ctyn yuyeHu4eckuii MOBOPOTHBIN, PETYJIUPYEMBIH MO BBHICOTE
2. JleMoHCTpalmHOHHOE 000PYIO0BAHHE H MPUOOPDBI

2.1. KoMIIIeKT BIaXXHBIX IIPErapaToB JeMOHCTPAIIMOHHBIN:
«Pa3BuTre HaCEKOMOroy, «Pa3BuTue JIATyIIKN»

2.2 . KomrutekT repbapreB 1eMOHCTPAITMOHHBIN:
«CenbCKoX035UCTBEHHBIE pacTeHUs», «PacTUTENbHBIE COOOIIECTBAY

2.3. KOMIIIEKT KOJUICKIIUN IEMOHCTPAIIMOHHBIN
HAaCEKOMBIX C Pa3JIMUYHBIMU TUIIAMH OKPACKH, HA0Op MII0A0B U ceMsiH, «[Ipumepsl
3aIIUTHBIX TPUCTIOCOOICHUM Y dKUBOTHBIX», «DOPMBI COXPaHHOCTH UCKOTTAEMBIX
KABOTHBIX M pacTeHui», «buonenos», «Bpemurenun  BaKHEWIINX
CEJIbCKOXO3SIICTBEHHBIX KYJIBTYP»

2.4.11ludpoBoit MEKPOCKON OMHOKYJISPHBIN (C Kamepoil)

2.5.1ludposas Bugeokamepa st paboThl C ONTUYECKUMU PpUOOpaMu U(ppoBast

2.6.MUKpOCKOIT J€MOHCTPALMOHHBIH

3. JlaGopaTopHO-TeXHOJIOTHYecKoe 00opyaoBaHue (J1adopaTopHoe 000py/a0BaHuUe,

NpudoOpbI, HA0OPHI AJIs1 IKCIIEPUMEHTA, HHCTPYMEHTHI)

3.1.lludposas naboparopust 1o OUOJOTUU ISl YUUTEIS

3.2.KommiekT MUKpoIpenapaToB 1mo o0iei OuoJoruu:
MUKPOITpEnapaThl paCTUTEIbHBIX, )KUBOTHBIX U OAKTEPHAIBHBIX KJIETOK,
«CrniepMaTo301abl MIIEKOUTAIOIIETO», «SIIIEeKIIeTKa MIEKOITUTAIOILIET0Y,
«KapuoknHes B KJIe€TKax Kopelka Jiykay, «J[po3odunay (HopMa, MyTaluu
(OopMBI KPBUIBEB M OKPACKH TeJIa)

3.3.lludposas naboparopust Mo OMOIOTUN TSI YIECHUKA

3.4.MUKPOCKOII ITKOIBHBINA € TTOJCBETKOMN

4. Moaeiu, MyJIsizKU, alMJIMKAIAN

4.1. KoMIUIeKT MoAeNe-anIInKauil JeMOHCTPAIMOHHBII:
«YnBoenue JIHK u tpanckpumnuus», «buocuntes 6enka», «CTpoeHHE KIESTKW,
Mozenb cTpykTypsl [JHK, MmarauTHas monpenb-anmiukanus «JleleHue KIeTKn,
Mozenb «OCHOBHBIE HalpaBlIeHUs »Bomouun», «llepekpéct xpomocom»,
«Tunnyaeple OMOLIEHO3EIY.

4.2. KOMIUIEKT aHATOMHYECKHX MOJICIICH TEMOHCTPAITMOHHBIN:
00béMHas Mojieb «CTpOoeHHE TOJIOBHOT'O MO3Ta TTI03BOHOYHBIX Y,
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4.3.Habop maneoHTOIOTUYECKUX MYJISIKEH:
«IIpoucxoxaenue dYemnoBeka» (OFOCTBI  aBCTPATONMHUTEKA, MMHUTEKAHTPOIIA,
HEaHJIepTaJIblla, KPOMAHBOHIIA), CJICTIKH W M300paXE€HUS KaMECHHBIX OpPYIUit
MEePBOOBITHOTO YeJIOBEKa (KaMHHU-YOIIIEPHI, pyOusa, ckpebiia)

4.4, KOMIUIEKT MYJISDKEH 1eMOHCTPAIIMOHHBII:
MYJISDKU TUIOJ0B M KOPHEIUIOAOB JUKUX (DOPM H KYJIbTYPHBIX COPTOB PACTCHHH,
Moaeas Monekyiasl JJHK, mogens JIHK, Moaens MetadazHOl XpOMOCOMEIL,

5. JleMoHCTpallMOHHBbIE Y4eOHO-HATJIsIAHbIE MOCOOHSI(B T.4. B 3JIEKTPOHHOM BH/I€)

5.1.KommiekT optperoB miist opopmiieHus: kabunera (Y. apsun, I'. Menuens,
H.K. Konsuos, JIx. Yorcon, ®@. Kpuk, A. Jlepenryk, P. I'yk, T. IlIBanH, M.
[[Inevinen, P. BupxoB, M. VYwunkunc, P. ®panximmu, K.M. bap., [A.U.
Nsanopckuii, K.A. Tumupszen, T. Mopran, I'. ne ®pu3, C.C. UeTBepHuKOB,
H.B. Tumodees-Pecosckuit, H.M. BaBunos., W.B. Mwuypun, I'/l.
Kapneuenko, M.®. Msanos, K. Jlunueu, X.b. Jlamapk, B.O. KoBaneBckuii,
2. I'ekkens, @. Mromnep, A.H. Cesepuos, @. Peau, JI. [Tactep, A.. Onapus,
C.Mwumnep, [I.HOpu, A.Il'ym6ompar, K.®.Pymse, A.Jx. Tencnn,
B.H. Cykaués, B.1. Bepnasckuii)

5.2. TabnuIIBI U CXEMBL:
«MeTtoapl TIO3HAaHHS KUBOM MPUPOAbL, «OCHOBHBIE MPU3HAKU KU3HHN,
«YpOBHU OpraHuzanuyd KWBOW mnpupoawd», «llepmonnueckas Ttabnuna
XUMUUYECKUX JIEMEHTOBY», « CTpOCHUE MOJIEKYJIbI BOJIb», « buocunTes Oenkay,
«Ctpoenue Mosekyasl Oenka», «Ctpoenue ¢epmenta», «HykienHoBbie
kucnotel. JJHK», «Ctpoenune monekyibsl ATDy», «CtpoeHne 3yKapruoTHIECKOU
KJIETKN», « CTPOCHHE )KUBOTHOM KIIETKN», « CTPOCHHE PACTUTENBHON KIECTKI,
«CTpoeHue MpOKApHUOTUYUECKON KIETKW», «CTpoeHue sapa  KIETKW,
«YTIeBObI», «JInmm ey, «Twurnsl IMATAHUSD, «MeTtaboau3my»,
«MuUTOXOHIPHUSD», « IHEPTECTUICCKUN 0OOMEH», «XJIoporaacT», « DOTOCHHTE3»,
«Ctpoenue JIHK», «Ctpoenue u ¢pyHKIIMOHUpOBaHUE reHay, « CuHTe3 OenKkay,
«'enernueckuii  kom», «Bupyce», «bakrepuodarm», «CTpoeHue
xu3HeHHbld 1ukn Bupyca CIIM[la, Gakrepuodaray, «Pemmukamus JTHK»,
«DOpMBI  pa3sMHOXEHHUsSI OPraHU3MOB», «/IBOMHOE OIUIOJOTBOPEHUE Y
LIBETKOBBIX PacTeHUI», «BeretaTuBHOE Pa3MHOXKEHUE paCTCHUW», «Jlenenue
KJIETKU OakTepuit», «CTpoeHre MOJOBBIX KIETOK», «CTpoeHHUE XPOMOCOMBDY,
«Knerounsnii uukim», «Permnmukanus JTHK», «Murtoszy», «Meio3y», «lIpsmoe u
HETpsiMOe pa3BUTHE», «l'aMeToreHe3 y MIICKONUTAIOIMIMX M YEJIOBEKa,
«OcHOBHBIEC CTaauu OHTOTeHE3a», «MOHOTMOpUJIHOE CKpEIMBaHUE U €ro
LUTOTE€HETUYECKasi OCHOBa», «3aKOH PACIICIUICHUSI U €ro [UTOr€HeTHYeCKast
OCHOBa», «3aKOH YHCTOTHI TameT», «JlurubpumHoe CKpenmBaHue,
«lluToNornyeckue OCHOBBI JUTHOPHUIHOTO CKpEIIMBaHUs», «Meno3»,
«B3anmonencTBrue aenbHbBIX TE€HOB», «l'eHeTnueckue KkapThl paCTEHUM,
KUBOTHBIX U YeJIOBEKay, «I 'eHeTuKa 1nojuay, «3aKOHOMEPHOCTH HACIIEIOBaHMUS,
CLUEIUIEHHOTO C TMOoJIoM», «KapuoTumbel 4YenoBeKa M KUBOTHBIX», «Buubl
u3MeHYuBOCTH», «MonudukanmonHas u3MEHYUBOCTHY, «HacnenoBanue
pesyc-pakropay, «['eHeTuka rpynn KpoBu», «MyTalioHHasi ©3MEHYUBOCTHY,
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kapta «lleHTpbl TPOUCXOXKIEHUS U MHOTOOOpa3usi KyJbTYPHBIX PAaCTCHUN,
«IToponsl  gomamiHUX KUBOTHBIX», «CopTa KyJIbTYpPHBIX PaCTCHHII»,
«Otnanénnas rubpuamzamus», «Pabotel akagemuka M.D. IBaHoBay,
«ITomumnonnus», «OO0bEKTBI OMOTEXHOJIOTUNY», «KJIETOYHBIE KYIBTYPHI H
KJIIOHUpOBaHue», «KOHCTpyupoBaHWE M MEPEHOC TEHOB, XPOMOCOM,
«Pa3BuTHE OpraHMYecKoro Mupa Ha 3emiie», «3apoJbllId O3BOHOYHBIX
KUBOTHBIX», «Apxeontepukc», «Dopmbl OOpbOBI 32 CYIIECTBOBAHUEY,
«EcTecTBeHHBIN 0TOOP», «MHOT000pa3ne COpTOB pacTeHU», «MHOTO00Opa3ue
nopoJl  KUBOTHbIX», «llomymsuunm», «MyTallMoHHasT W3MEHYUBOCTHY,
«Apomopdosby, «Manoanantanumy», «OO0mas aerenepanus», «JBwxymiue
cuibl 3BoJronMny, «Kapra-cxema mapmpyra myremectsuss Y. JlapBunHay,
«boppba 3a  cymecTtBoBaHue», «IIpUCTTOCOOIECHHOCTh  OPTAHU3MOBY,
«I'eorpaduueckoe BHI000pazoBaHuE», « IKOJIOTHUECKOE BUI000PA30BAHHECY,
«Bo3nukHOBeHrEe COJIHEYHOU CUCTEMBI», «Pa3BUTHE OPraHUYECKOro MHUpPay,
«PacturenpHas kieTkay», « KuBoTHas KieTkay, «IIpokaproTnyeckas KIeTKay,
«CoBpeMeHHasl CUCTEMa OpraHuYecKoro Mupay, «CpaBHEeHHE aHATOMUYECKHUX
YepT CTPOCHUSI YETIOBEKAa M 4eJIOBEKOOOpa3HbIX 00€3bsiH», «OCHOBHBIE MECTa
NAJCOHTOJIOTUYECKUX  HAXOJOK  IMPEJKOB  COBPEMEHHOTO  YEJIOBEKay,
«/lpeBHelmme moam», «peBHue nmoan», «llepBble COBpEMEHHBIE IO,
«Yenoseueckue paco», kapta «IIpupoanbie 30HbI 3emiiny, «Cpenbl 00UTaHUs
opranu3sMoBy», «®otonepuoausmy», «llomynsuum», «3aKOHOMEPHOCTH POCTa
YUCJICHHOCTU monyasiuu  uHdy3opuu-tydenskny, «l[lumesbie menmny,
«ITumeBble uenu», «bHUOLEHO3: cocTaB U CTpyKTypa», «lIpuponHbie
coobuiecTBay, «llenu nutaHusy, «Kojgoruyeckas nupamuaay, «buocdepa u
YEI0BEK», « IKOCUCTEMA IUPOKOIUCTBEHHOIO JIECA», « IKOCUCTEMA XBOMHOTO
neca», «buoneHnos Bompoémayn, «ArpoiueHo3», «lIpuMepHbie aHTPONOTEHHBIE
BO3JCHUCTBUA Ha MPUPOAY», « BaxkHelme NCTOUHUKY 3arpsi3HEHUS BO3AyXa U
IrpyHTOBBIX Boa», «llouBa — BaxHelmas cocraBisoomas Ouochepsn,
«®DakTopel  gerpaganuu  nouB», <«llapHukoBbiii 3ddexT», «DakTOpHI
PaAMOaKTUBHOTO 3arpssHeHus: ouocheprny, «O0mmas crpykrypa ouochepni»,
«Pacnpoctpanenue xu3Hu B Ouochepe», «O30HOBBIM dKpaH OHOchepb»,
«KpyroBopoT yriepoga B Ouochepe», «KpyroBopoT azora B TPHUPOIEH,
reOXpOHOJIOTHYECKas TabIuIa

5.3. InarpamMmer:

«Pacripenieienne  XMUMHUYECKMX  DJIEMEHTOB B HEXHMBOM  MPUPOJEY,
«Pacripenenenne XuMUYECKUX 2JIEMEHTOB B dKUBOU MPUPOCH

5.4. KapTsr:

buoreorpaduyeckas kapra Mupa
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3.2. UudopmannonHoe odecnevyeHmne
HNudpopmanmonnoe odecrieueHrne o0ydeHus: COJIEPKUT epeueHb PEKOMEHIYEMbIX

y4eOHbIX u3nanuii, UHTepHeT-pecypcoB, TOMOIHUTEILHON JIUTEPATYPHI.

1.

10.

11.
12.

OcHOBHBbIE HCTOYHUKH
buonorus. Ilaceunuk B.B., Kamenckuit A.A., Pyonor A.M. u apyrue /Ilox pen.
[Taceunnka B.B., 10 kmacc, AkxkmnuoHnepHoe oo6OmectBo «M3agaTenscTBo
«IIpocBerieHue.
buonorus. Ilaceunuk B.B., Kamenckuit A.A., Pyonor A.M. u apyrue /Ilox pen.
[Taceunnka B.B., 11 «kmacc, AkxkunuoHnepHoe oo6OmiectBo «M3gaTenbcTBO
«IIpocBernieHue.
JlonoJiHUTEIbHbIE HCTOYHUKH

Aviana @., Kaitrep Ix. CoBpemennas reseruka. B 3 1. T. 1. — M.: Mup, 1987 —
295 c.

AxudneB A.Il. EBrenuka: BeuHblil MOHCTP WJIM HaJACXK/1a dyesioBeuecTBa? // 3HaHUE
—cmia. — 1992, — Ne 5-7. —¢. 26-32, 40-41.

bensies 1.K., BoponnioB H.H., Apmvmmui .M. u ap. OOmas 6uosnorus: yueo. ajs
10-11-x k. O6meobpaszoBart. yued. 3aBea. — M.: [Ipocsemenue, 2000. — 287 c.
buonornueckuii sHIMKIONEANYECKU cioBapb. — M.: CoBeTcKas SHUIMKIIONEIUS,
1986. — 893 c.

Bonrosa 1.B. CoopHuk 3a1a4 110 o0111eii OMoa0ruu AJ1si TOCTYHAIOMUX B BY3bl — M.:
Onuxkc, 2006. — 256 c.

Bonpmiol cipaBOYHUK 711 NIKOJIBHUKOB U mocTynatoumx B By3bl / A.C. batyes,
M.A. I'ynenkoBa, A.I'. EneneBckuii u ap. — M.: [Ipoda, 1999. — 668 c.
I'eneTnueckue MoaAU(DUIIMPOBAHHBIE OPTAHU3MBbI U OMOJIOTHUYECKast 0€30MacHOCTS //
@enepanbHbIM BECTHUK DKOJOTHYECKOTO paBa. — M., 2004. — Ne 10. — 64 c.
I'uranu O.b., Cnepanckas O.H. O6mast 6uosnorus. — M.: Yaukym-tieHTp, 1999. —
128 c.

Jlepuep I''1. Ypoku obmeit ouonorun. Obmas 6uonorus. 10, 11 kmaccel. TecTsl,
BOIIPOCHI, 3a7a4u: y4eb. mocodue. — M.: Dkemo, 2005. — 352 c.

O6mmas ouomnorus: yue6. Jms 10—11 k1. mk. ¢ yrioy0i. u3yd. 6Moia0ruu / o, pe/.
npod. A.O. PyBunckoro. — M.: IIpocsemenue, 1993. — 544 c.

ITerpocoBa P.A. OcHoBbl reHeTukn. — M.: [Ipoda, 2004. — 94 c.

[ITaxoBuu B.H. O6mas 6uosorus. biok-cxemsl, TabJIULIBI, PUCYHKH: yueO. mocodue.
— MH.: Kamxnsiii nom, 2006. — 112 c.

Ilepeuens UHTEpHET-pEcypcoB

1. Kpacnas «knura Poccum [37meKTpoHHBIM  pecypc]/ pexum  JIOCTyma:

https://redbookrf.ru, BXoa cBOGOIHBIIA.

2. OTKpPBITHIA KOJUISIK [IEKTPOHHBIN pecypc] // pexum gocrtyma: https://biology.ru,

BXO0J1 CBOOOTHBIIA.
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3.3 O0pa3oBaTe/ibHbIE TEXHOJIOTHU
[Ipu  peamuzanum  y4yeOHOTO  TpeaMeTa  HCIOJB3YIOTCS

pa3yInYHbIE

o0Opa3oBaTelibHbIC TEXHOJOTMH, B TOM 4YHCJIC JUCTAHIMOHHBIC OOpPa30BaTEIIbHBIC
TEXHOJIOTHH, YJICKTPOHHOE O0yUCHHE.

[Tpu peanuzanum y4eOHOTO MPEAMETa UCTIONB3YIOTCSI aKTUBHBIC U HHTCPAKTUBHEIC
(GhopMBI U METOIBI O0YUCHHUS:

TEXHOJIOTUU COTPYIHUYECTBA;
MPOEKTHBIE TEXHOJIOTUU;

TEXHOJIOTUU MPOOJIEMHOTO U TUMYHOCTHO-OPUEHTUPOBAHHOTO O0YyUYEHUS,
UTPOBBIC TEXHOJIOTUH (POJIEBBIC U JICJIOBBIC UTPHI);

KEWC-TEXHOJIOTHUH;

MO/JTyJIbHBIE TEXHOJIOTUH;

TEXHOJIOTUHU PA3BUTHUS KPUTUYECKOTO MBIIIJICHUS;

TEXHOJIOTUH Pa3BUBAIOIIET0 O0yUCHUS;

WHTEPAKTUBHbBIC METO/IbI OOYUYEHUS U JIp.
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4. KOHTPOJIb 1 OINEHKA PE3YJIbTATOB OCBOEHUA YYEBHOI'O
HPEAMETA
KoHTposb 1 o11leHKa pe3ynbTaToB OCBOEHUS YUEOHOIO IpeAMETa OCYILECTBIISAETCS

mperogaBarciicM B XOJC CTapTOBOﬁ JUAarHOCTHUKU,

TEKyIIEW W TEMaTUYECKOU

JIMArHOCTUKH (YCTHOTO OIpOca, MPOBEACHUS MPAKTUYCCKUX 3aHITHHA, JTaOOpPaTOPHBIX
3aHATUN, MUCHMEHHBIX KOHTPOJBHBIX padOT, TECTUPOBAHUS), a TAKKE B pe3yjIbTare
BBITIOJTHCHHSI 00YUYaIOIUMHUCS MHANBUAYATbHBIX 3aIaHUM, TPOCKTOB, HCCIICOBAHUH.

B cooTBeTcTBUU C Y4eOHBIM IJIAHOM MPOMEXYTOYHASI aTTECTALUS MO0 YIeOHOMY
mpeaMeTy mpeaycMorpeHa B popme muddepennupoBanHoro 3adera. JJiss KOHTPOIS U
OLICHKH PEe3yJbTaTOB OCBOCHHS ydeOHOro mpeameTa pa3paboTaH (POHJ OIEHOUYHBIX

CpPCICTB.

Pe3ynbraTtel  00yueHus

PAaCKpBIBAKOTCS

yepe3  YCBOCHHBIE 3HAHUS U

puoOpETEHHBIE YMEHUS, HAIIpaBJIeHHbIC HA (HOPMUPOBAHHUE OOIIUX KOMITETEHIIUH.

Pe3synbratel 00ydeHus (IpeaAMETHBIE)
Ha YPOBHE YUEOHBIX ACHCTBUM

DopMBbI U METOJIBI KOHTPOJISI ¥ OLICHKU
pe3yJIbTaTOB O0yUYCHUS

CdopMupoBaHHOCTh 3HAHUM O MECTE€ M
ponu OHOJIOTUM B CHUCTEME HAyYHOTO
3HAHUS €CTECTBEHHBIX HayK, B
dbopmHpoBaHUU COBPEMEHHOMU
€CTECTBEHHO-HAYYHON KapTUHBI MUpa U
HAyYHOTO MHPOBO33PEHMs, O BKIIAJE
POCCHIMCKUX © 3apyOeKHBIX Yy4EHBIX-
OMOJIOTOB B pa3BUTHE  OWOJIOTHUH,
(GyHKIIMOHATBHOM TPAMOTHOCTH YeJIOBEKa
JUTsI peIIeHUs KU3HCHHBIX 3a/1a4;

Texkyumii KOHTpPOJb B (OpPME OLIEHKH
YCTHBIX COOOILIEHUI HA Y4eOHOM 3aHATHH,
TEeKyIIMAd KOHTPOJIb B (OpME OIECHKHU
KpaTKOro KOHCIIEKTa MO TeME€ Yy4eOHOro
3AHSTHS.

[IpomexxyTouHast arrectani B Qopme
nudpepeHIMpOBaHHOTO 3aueTa B BHJIC
MMCbMEHHON KOHTPOJBHOUN paboThI

Ymenue pacKpbIBaTh coJiepKaHue
OMOJOTHYECKUX TEPMUHOB M TIOHSATHI:
KHU3Hb, KJIETKA, OPraHU3M, MEeTaboJIH3M
(oOMeH  BemiecTB U MpPEBpaLIEHUE
SHEPTrUU), TOMEOCTa3 (CaMOperyJIsius),
ypOBHEBasi OpPraHMU3aIvs KUBBIX CHUCTEM,
CaMOBOCIIPOU3BEAEHUE  (PENpPOAYKIHs),
HACJIEICTBEHHOCTb, M3MEHYUBOCTb, POCT
Y pa3BUTHE; BUJ, TOMYJSIUs, TEHOPOH],
ABOJIIOIHMS, ABUXKYIIUE CUIBI ((aKTOPHI)
HBOJTIOIIHH, MIPUCTIOCOOICHHOCTh
OpraHU3MOB, BU1000pa30BaHue,
dKOJIOTHYECKHE (aKTOPhI, HKOCHUCTEMA,
NPOAYILEHThI, KOHCYMEHTBI, PEAyIEHTHI,
IIETH TUTaHMsI, DKOJIOTHYEeCKas MMPaMHIa,
ouoreoleHo3, ouocdepa;

Tekyiiuit KOHTPOJIb B POpME YCTHOTO
OTpoca, TUCBbMEHHOTO OMPOCca, OIICHKU
YCTHBIX COOOIICHUI MO0 UTOTaM paboThHI B
TpyIIIe, OIICHKU BBITIOJHEHUS KPATKOTO
KOHCIIEKTA.

[IpomexxyTouHas arrectauuu B (popme
nudpepeHInpOBaHHOTO 3a4eTa B BUJE
MMCbMEHHON KOHTPOJIbHOM padOThI
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YMeHue nznaratb OMOJIOTHIECKUE TEOPUU
(kmerouHas, XpPOMOCOMHas,
MyTallUOHHAsl,  IEHTpajbHas  JorMa
MOJIEKYJISIPHOM OMOJIOTHH, SBOJIIOIIMOHHAS
teopusi Y. JlapBuHa, CHHTETHYECKad
TeOopus ABOJIONNN), 3akoHbI (I'. Menaens,
T. Moprana, H.W. BaBuiosa,
3apoapiiieBoro  cxojacra  K.M. bapa,
yepeoBaHUs TJIaBHBIX HamNpaBiICHUU U
nyTeu BOJIIOLIUH A.H. CesepliioBa,
yueHus o onocdepe B.U. Bepnaackoro) u
ydeHus: (0 IEHTpaX MHOToo0pa3us u
MIPOUCXOXKJICHUSI KYJIbTYPHBIX pPAcCTECHUM
H.W. BaBuiiosa), onpeaenaTb rpaHuLibl UX
MIPUMEHUMOCTH K KUBBIM CHCTEMaM,

Texymuit KOHTPOJIb B (POpME YCTHOTO
OIpoca, TUChbMEHHOTO OIPOCa, OIICHKH
YCTHBIX COOOIIICHHH MO UTOTaM pabOTHI B
TpyTIe, OIICHKHU BBIITOJIHEHUS KPATKOTO
KOHCTICKTA.

[IpomexyTouHas arrecTanuu B popme
mudGepeHIUPOBAHHOTO 3a4eTa B BUE
MMHUChbMEHHON KOHTPOJIHLHOM pabOThI

YMeHue BhajeTh METOJaMU HAYYHOTO
IMO3HAHUS B OHMOJOTMH: HAOJIOJCHHUE U
OTNMCAHUE MKUBBIX CUCTEM, IPOIIECCOB U
SIBJICHWM, OpraHu3alusi W MPOBEACHUE

OHOJIOrTYECKOT0 OKCIICPUMCHTA,
BBIABHKCHHUC THIIOTC3HhI, BBISIBJICHHUC
3aBUCHUMOCTH MCIKIAY HCCICAYCMBIMHU

BEJIMYMHAMH, OOBSICHEHHE IOJYyUYEHHBIX
pPEe3yJIbTaTOB, MCIOJIb30BAHHBIX HAYYHBIX
MOHATHM, TEOPUM M 3aKOHOB, YMEHUE
nenaTe  BBIBOABI  HA  OCHOBAHUU
ITOJYYEHHBIX PE3YJIbTATOB;

Tekymuii KOHTPOJIb B (POpME YCTHOTO
Onpoca, MUCbMEHHOIO OIPOCa, OLICHKH
YCTHBIX COOOIIEHMI 0 UTOraMm padoThI B
IpyIIe, OLEHKHU BBINOJHEHUS KPaTKOTO
KOHCIIEKTA, OLIEHKU OTYETA IO
IPAKTUUECKUM 3aHITUSIM, 1a00paTOPHBIM
3aHATHUAM

[TpomexyTouHas aTTecTauuu B hopme
nudpepeHInpOBaHHOTO 3a4eTa B BUIE
MMCbMEHHON KOHTPOJBHOMN pabOThI

YMeHHue  BBIACHATH  CYIIECTBCHHBIC
MIPU3HAKU BUPYCOB, KJICTOK MPOKAPHOT U
DYKapHOT, OJTHOKJIETOYHBIX u
MHOTOKJIETOYHBIX OpraHU3MOB,
0COOCHHOCTH MIPOIICCCOB: obmeHa
BEIIECTB M TMPEBpaICHUS DHEPrUU B
KJIeTKe, (POTOCHMHTE3a, TMIACTUYECKOTO U
OPHEPTreTUYECKOr0 OOMEHa, XEMOCHHTE3a,
MHTO3a,  MeWo03a,  OIUIOJOTBOPEHUS,
Pa3MHOKEHUS, WHIUBUTY ATbHOTO
pa3BUTHS opranu3ma (OHTOT€HE3); BUIOB,
MOMYJISIIAN, MPOIYIIEHTOB, KOHCYMEHTOB,
PEIYIIEHTOB, OMOTreoIeHO30B u
DKOCHUCTEM, OCOOCHHOCTH IPOIECCOB:
HacJIeACTBEHHOU W3MEHYHBOCTH,
€CTECTBEHHOTO otbOopa,
BUI000pa30BaHus, MPHUCIIOCOOIICHHOCTH
OpraHU3MOB, JICUCTBHS JKOJOTHYECKUX

Texymuii KOHTPOJIb B (OpME YCTHOTO
OTpoca, TUCHbMEHHOTO OMPOCca, OIICHKU
YCTHBIX COOOIICHUI 0 UTOTaM paboThI B
IpyIIIe, OIICHKU BBITIOJHEHUS KPATKOTO
KOHCITCKTa, OIEHKH OTYETa 110
MPAKTUYECKUM 3aHATHUSM, 1a00PaTOPHBIM
3aHITHAM

[IpomexxyTouHas arrectauuu B popme
nudpepeHInpOBaHHOTO 3a4eTa B BUJIE
MMCbMEHHOW KOHTPOJBHOM pabOThI

26



¢dbakTOpoB HaA OpraHU3MBI, IEpeHoca
BEIIECTB W  IOTOKAa DHEPIHMH B
9KOCHCTEMaX, AHTPOIIOTCHHBIX
W3MEHEHMH B  JKOCHMCTEMax  CBOEH
MECTHOCTH, KpyTroBOpOTa BEIIECCTB
U OHOr€OXMMHYECKMX  I[HUKIOB B
ouocdepe;

YMeHue npuMeHSTh MOJIyYEeHHbIC 3HAHUS
IS 0O0BSICHEHUSA OHMOJIOTHYECKUX

IMpoLcCCOB U HBﬂeHHﬁ, L IIPUHATHUA
IMPAKTHICCKUX pGHIGHI/IfI B HOBCGHHCBHOﬁ

Tekyuuii KOHTPOJIb B (POpME OIEHKH

KA3HA C HCJIBEO 00ecTedeHus | oryera 10 IPAKTHYECKUM 3aHATHSM,
0€30IIaCHOCTH ~ CBOEr0  37I0POBbS M | 1a60paTOPHBIM 3aHATHAM

3I0POBBS OKPYIKaIOTIIHAX JIIOJIEH,

coOmo1eHus HOPM IPaMOTHOTO

HOBEICHHA B OKPYAAIOMEH IPHPOHOM [IpomexxyTouHas artectanuu B popme
cpeme, TOHMMaHHE  HEOOXOIUMOCTH b depeHIMPOBARHOTO 3a4eTa B BUIC
HCIIONE30BAHNS OCTIKCHHIT MUCbMEHHON KOHTPOJILHOM pabOThI
COBPEMEHHOU ounosiorun u

OMOTEXHOJIOTHN IS PallMOHAIBHOTO

PUPOJIONIOIB30BAHUS;

VYmenue peniaTh AJIeMEHTapHbIE

reHEeTHUYeCKHe 3ajaddl Ha MOHO- 1 | LCKYIIMH KOHTPONb B (JOpME OLCHKH

TUTHOPUIHOE CKpEITMBaHUE, CIICTUICHHOE
HaCJIeIOBaHHUE, COCTAaBIISITh  CXEMBI
MOHOTHOPHJIHOTO  CKpEIIUBAaHUSA IS
MIpEICKa3aHus HACIEIOBaHUS TPHU3HAKOB
y  OpPraHUu3MOB; COCTaBJSTH  CXEMBI
MepeHoca BEIMIECTB W DHEPTUU B
HKOCHCTEMax (ILIeTH MUTAHMUS)

OTYeTa MO MPAKTUYECKUM 3aHATHSIM,
J1a00pATOPHBIM 3aHITUSIM

[TpomexyTouHas aTTecTanuu B hopme
nudpepeHInpOBaHHOTO 3a4eTa B BUIE
MMCbMEHHON KOHTPOJBHOMN pabOThI

YMeHue BBHINIONHATH JabOpaTOpHBIE U
npakTUYeckue  padoThl,  COOJIIOJAThH
npaBuwia mnpu paboTe ¢ y4eOHBIM U
1a60paTOPHBIM 000PYOBaAHUEM;

Texymuit KOHTPOJIb B (hOpPME OILEHKH
oTYeTa MO MPAKTHYCCKUM 3aHATHSM,
Ja00PATOPHBIM 3aHITUSIM

[IpomexxyTouHas arrectanuu B opme
nudpepeHInpOBaHHOTO 3a4eTa B BUJIE
MMCbMEHHON KOHTPOJBHOM pabOThI

YMeHue  KpUTUYECKHU
MHTEPIPETUPOBATH nH(pOpMaIUIO
OMOJIOTYECKOT0o coJiepKaHus,
BKJTIOYAIOLTYIO NICEBIOHAYYHbIE 3HAHUS U3
pa3IMYHbIX ~ UCTOYHUKOB  (CpeacTBa
MacCOBOM uHdopMaIm, Hay4HO-
NOMYJISIPHbIE  MaTepHalibl), 3TUYECKUE

OIICHUBATL WU

Tekyuuii KOHTPOJIb B (POpME YCTHOTO
ompoca, TMChbMEHHOTO OIPOCa, OLEHKU
YCTHBIX COOOIIEHUH 110 UTOram pabOTHI B
IPYIINE, OLEHKU BBITTOJIHEHUS KPATKOTO
KOHCIIEKTa, OLICHKH OTYETa I10
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ACIIEKThl COBPEMEHHBIX HMCCIICIOBAHUN B
OMOJIOTHMH, MEIUIIMHE, OMOTEXHOJIOTHH;

MPAKTUYCCKUM 3aHATHAM, Ha60paTOpHBIM
3aHATUAM

[TpomexyTouHas aTTectauuu B hopme
¢ depeHIIMPOBAHHOIO 3a4eTa B BUJIE
MMCbMEHHON KOHTPOJBHOUN padOThI

Ymenue CO3/1aBaTh COOCTBEHHBIEC
NUCbMEHHBIE M YCTHBIE COOOIIEHUS,
0000111258 OMOJIOTHYECKYIO HH(MOPMAIIUIO
U3 HECKOJbKUX HCTOYHHKOB, TPaAMOTHO
UCTIONb30BaTh  TMOHSATHUHHBIA  ammapar
OMOJIOTHH.

Texymuii KOHTPOJIb B (OPME YCTHOTO
OIpoca, TUCHbMEHHOTO OIPOCa, OIICHKH
YCTHBIX COOOIIICHHI MO UTOTaM pabOTHI B
TpyTIe, OIICHKU BBITOJHEHUS KPATKOTO
KOHCITCKTa, OIEHKH OTYeTa 110
MPAKTUYECKUM 3aHATHSM, Ta00paTOPHBIM
3aHITHIM

[TpomexyTouHas aTTecTauuu B hopme
G depeHIIMPOBAaHHOIO 3a4eTa B BUJIE
MMCbMEHHON KOHTPOJBHOUN pabOThI
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IHpuiaoxenue 1

TeMbl HHAUBHUAYAJIBHBIX ITPOCKTOB

Ne n/m TeMa MHIWBUAYAJIBHOTO NPOEKTA

1. buoHMKa B CTpOUTENIBCTBE

2. JlpeBecuHa B OBITY ¥ CTPOUTENIHCTBE

3. Bisinue moBapeHHOW COJM, IPUMEHSIEMON B IIPOTUBOTOJIOJIEAHBIX CMECSX,

Ha PacTEHHUsI Ta30HOB

4, Jemorpaduueckuii mopTpeT KoJuieKa

S. Jn3aiiH NpUKOJUIE)KHOU TEPPUTOPUA

6. JIn3aiiH Ta4HOT0 y4acTKa

1. buonunka. TexHUUeCKHUI B3I HA KUBYIO IPUPOTY.

8. Bbruoput™msbl B npodeccoHanbHON AEITETbHOCTU

Q. JlauHbIl y4aCTOK KaK SKOCUCTEMA

10. N3yuenue  mpoOiemMbl  CcTpaxa  CTYJACHTOB  mepel  MyOJIUYHBIMU

BBICTYIINICHUSIMHA
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