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Pa6ouas nporpamma yue6no# mucuumuinabl OJ1.12 buosnorus pazpaborana Ha OCHOBE:

-  @enepalbHOTO TOCYNAPCTBEHHOIO OOpa30BaTEIbHOIO CTAaHAAPTa CPEAHEro  OOIIero
obpazoBanus (naee ®I'OC COO), yTBEepKICHHOTO IPHKa30M MUHUCTEPCTBA OOpa30BaHUs U HAYKH
P® ot 17 mast 2012 roma Ne 413 ¢ m3meHeHuUsIME 1 fonioaHeHusIME OT 29 nexabps 2014 r., 31 nexaOpst
2015 ., 29 urons 2017 r., 12.08.2022 r. [Ipuka3z Ne732;

- ®denepalibHOTO rocy/1apCTBEHHOIO 00pa3oBaTeNLHOTO CTaHjaapTa CpeIHero
npodeccuoHanbHoro ooOpazoanus (manee PI'OC CIIO) mo mnpodeccuu 23.01.09 MammHucT
JIOKOMOTHBA;

- ®enepanbHON 00pa3oBaTEIBLHOM MPOrpaMMBbl cpeHero oomero odpa3zoBanus (manee — POII
COO0), yrBepxkaennoii [1pukasom munuctepcrsa npocsenienus PO ot 18.05.2023 r. Ne 370;

- GdenepanbHO paboueii mporpamMmsl 1o yueoHou aqucturiuae OJ1.12 buonorus;

- Paboueii nporpammer Boctiutanust [ BIIOY MO UTTpuC;

- YuebHoro 1iana no npodeccuu;

- ¢ yderom IlpumepHoii mporpammsl 00mIeoOpazoBaTebHON yueOHOW aucuurinabsl OJ].12
buonorus nist npodeccuonanbHbIX 00pazoBaTenbHbIX opranu3anuii (Pekomennosannoit ®I'bOY 110
Wuctutyt pazsutus mnpodeccruonansHoro obpazoBanus» (PI'BOY «UPIIO»), yTBep:kIeHHOH Ha
3aceqannn  CoBera IO OIIGHKE COJEp)KaHUMS M KadecTBa MPUMEPHBIX pabouux Mporpamm
o0m1eo0pa3oBaTeIbHOr0 U conuanbHO-rymManuTapaoro mukios CIIO, IIpotokon Ne 14 ot 30 HOsSOps
2022 1.).

Asnsercs yactpro OITOII o mpodeccun 23.01.09 MammHKCT TOKOMOTHBA

Pa3paborunk:
Npanosa ['anuna HukonaeBHa, mpernogaBaTenb XMMHUH BbICIIEH KBATU(PUKAITMOHHON KaTeropun

Paccmotpena u omo6pena Ha 3acemannu JJIK
[TpoTokon Ne 9

oT «28» mas 2024 r.
[Ipeacenarens ALK




COJEPKAHUE

MACHOPT ITIPOT' PAMMbBI YYEBHOM JJUCHUIIJIAHBI
CTPYKTYPA U COJAEP)KAHUE YUYESHOM T CIHUILIAHBI

YCJOBUSI PEAJIM3ALIUM MPOTPAMMBI
YYEBHOMN M CUUIIIAHBI

KOHTPOJIb W OLEHKA PE3YJBTATOB
OCBOEHHMAYYEBHOU JUCHUIIJINHBI



1. IMACHOPT ITPOT' PAMMbBI YYEBHOM JIUCHUATIJIAHBI
2.1.MecTo TMCUMILUIHHBI B CTPYKTYpe o0pa3zoBaTteabHoi mporpammsl CIIO

Oo6meobpazoBarenpHas aucuumuinaa OJ[.12 buosoruss m3ywyaercs Ha 0a30BOM ypOBHE B
001eo0pa3oBaTeIbHOM LUKJIE Y4eOHOro IUIaHa OCHOBHOW MpPO(ECCHOHAIBHOM 00pazoBaTeIbHOMN
MporpaMMbl  TIOJITOTOBKU KBaMM(UIIMPOBaHHBIX paboumnx, ciayxamux (OITIOIT IIIIKPC) na O6a3e
OCHOBHOTO 00111ero o6pazoBanus o npodeccuu 23.01.09 MammHUCT TOKOMOTHBA.

Tpynoemkocts auciumnabl O/].12 buonorus Ha 6a30BoM ypoBHE cocTaBisieT 53 Jaca.

[TpodeccroHanbHO-OPUEHTUPOBAHHOE COJCP)KAHUE PEaTU3yeTcss B MPHUKIATHOM MOIYJe
(paznen 5 “buonorus B )ku3HK) 711 BCeX Mpodeccuii Ha MaTepuae KecoB, CBSI3aHHBIX C aHAJIU30M
nH(OPMALIUY O Pa3BUTUU U MMPUMEHEHHH OMOTEXHOJIOTHH M0 OTpaciisiM OyayIiei mpodecCHoHaTbHON
nestenbHocTH oOydaromuxcs. Kpome Toro, mnpodeccnoHanibHO-OPHEHTUPOBAHHOE —COACpPKAHHE
y4YUTBIBaeTCS B pasnaenie 4 “Okoyiorus” MpU BHIOJHEHUHM J1a0OpPaTOPHBIX U MPAKTHYECKUX padoT,
CBSI3aHHBIX € OyIyIlIeil mpoQecCuOHANBHOMN AeITeIbHOCTHI0 00YYarOIIUXCS.

1.2. He.]]l/l U IVIAaHUPYEMBbI€ PE3yJbTAaThbl OCBOCHUSA TUCHUIIJINHDI:

Heab: QopmupoBanue y CTYIEHTOB TMPEJICTaBICHHUS O CTPYKTYpHO-(GYHKIIMOHAIHHOU
OpraHu3aIlK KUBBIX CHCTEM PAa3HOTO paHTa KaK OCHOBBI MPUHSITHS PEIICHUN B OTHOIICHHH OOBEKTOB
YKUBOW MIPUPOJBI U B IPOU3BOJCTBEHHBIX CUTYaLIUAX.

3agauu:

1) copMupoBaTh MOHUMAHKE CTPOCHHUS, MHOT00OPa3Hst K 0COOEHHOCTEM HKHUBBIX CHCTEM Pa3HOTO
YPOBHS OpraHU3alllM, 3aKOHOMEPHOCTEH MpOTeKaHHs OWOJIOrMYECKHUX IPOLECCOB M SIBJICHUH B
OKpY’Kalolllel cpeae, LEIOCTHOM HAaydyHOW KapTHUHBI MHPA, B3aMMOCBS3M U B3aMMO3aBUCUMOCTH
€CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHUS OMNpPENENSITh KUBbIE OOBEKTHI B MPUPOJE; MPOBOIUTH HAONIONCHUS 3a
9KOCHUCTEMaMH IS BBISIBIGHUS €CTECTBEHHBIX M aHTPOMOTEHHBIX H3MEHEHHM, WHTEPIPETUPOBATH
pe3yNbTaThl HAOMIOICHUH,

3) cdopMupoBaTh HaBBIKA MPOBEICHUS MPOCTEHIINX OHOJIOTHYECKUX HKCIEPUMEHTAIBHBIX
WCCIIEeIOBaHMH ¢ COOMI0ICHIEM MPpaBuiI 0€30MacHOTr0 o0palieHus ¢ 00beKTaMH U 000PyIOBaHHUEM;

4) pa3BUTh yMEHHUS HCIOJIb30BaTh MH(OpPMALNIO OMOJOTMYECKOTO XapakTepa W3 pa3iIMuHbIX
HMCTOYHHUKOB;

5) chopMupoBaTh yMEHHS IPOTHO3UPOBATH MOCIEICTBUS CBOCH 1E€ATEIHHOCTH IO OTHOLIEHHIO K
OKpY’KaloIIe cpejie, COOCTBEHHOMY 3/I0pPOBbIO; 0OOCHOBBIBATh M COOJIO/IATh MEPhI MPOPUITAKTUKH
3a00JIeBaHUH.

6) copMupoBaTh MOHUMAHNUE 3HAYMMOCTH JIOCTHKEHUN OMOJIOTHYECKON HAYKU U TEXHOJIOTHH B
MPAKTUYECKOW JIESITEIbHOCTH YEJIOBEKa, PAa3BUTUU COBPEMEHHBIX MEAUIMHCKUX TEXHOJOTHUH U
arpoOMOTEXHOJIOTHA.



1.2.2. [IlnanupyemMble pe3yabTaThl 0CBOeHHS 0011e00pa3oBaTeibHOM AMCcUMILVIMHEBI B c00TBeTcTBHM ¢ PI'OC CIIO u Ha ocHoBe ®I'OC COO

KOII U HAWMMCHOBAHHC

HJIaHI/lpyeMbIe pe3yabTaTbl 0CBOCHHUA TUCHUIIIMHBI

(popmupyembix
KOMIIeTeHI Ui O6mme! JducumMniuHapHbie’
OK 0l Bribupate | B yacTH TpyA0OBOro BOCHUTAHUS: c(hOpMHUPOBAHHOCTE 3HAHUIT O MECTE U PO ONOJIOTHH B CHCTEME Hay9IHOTO
CIIOCOOBI pemennusd 3aga4 | - TOTOBHOCTB K TPYAYy, OCO3HAaHUE NEHHOCTU MacTEPCTBA, pr,[[O.TIIO6I/Ie; 3HAHMS, (byHKHHOHaHLHOﬁ rPAaMOTHOCTH  Y€JIOBEKa JUIsl  pelIeHUus
npodeccrnoHaNIBHOH - TOTOBHOCTb K aKTHBHOH NEATETLHOCTH TEXHONOTHYECKON M COUMANBHOM | yepispenppix mpobien;
JIeSITETbHOCTH HaNpaBJICHHOCTH, CIIOCOOHOCTh  HMHHUIMHPOBATh, IUIAHUPOBATH U

c(OpPMUPOBAHHOCTh YMEHHSI pACKPBIBATh COJIEPKaHHE OCHOBOTIOJIATAOIIUX
MPUMEHHUTENBHO K | CaMOCTOSATENBHO BBINOIHAT TaKylO IEATEIbHOCTD;

Ppa3JIMIYHbBIM KOHTCKCTaM

- HHTEpEeC K pa3InyHbIM chepaM IpoecCHOHANBHOM ACSITEIbHOCTH,
OBHaI[eHI/IC YHUBEPCAJIbHBIMU y‘le6HI)IMI/I II03HAaBAaTCJIbHbIMU I[eﬁCTBHSIMH:
a) 0a30Bble JIOrHYeCcKHe 1eicTBUs:

- CaMOCTOSTEIbHO (OPMYJIMPOBATE W AKTYaJIM3HPOBATh MPOOJIEMY,
paccMaTpuBaTh €¢ BCECTOPOHHE,

- YCTaHaBJIMBAaTb CyHIeCTBeHHLIfI IMMPpU3HAK UJIK OCHOBAaHUA IJId CpaBHCHUA,
KIaccu(UKaIuu 1 0000IIeHNS;

- ONpeNersATh IENN NEATSIFHOCTH, 3aaBaTh IapaMeTphl U KPUTCPHH HX
JOCTYDKCHHS,

- BBIIBIITH 3aKOHOMEPHOCTH ¥ TPOTHBOPEYHS B PACCMATPHBAEMBIX
SIBIICHUSX;

- BHOCHTh KOPPEKTHUBBI B JIEATCIBHOCTh, OIICHUBATH COOTBETCTBUE
PEe3yJIbTaTOB LEJSIM, OLCHUBATH PUCKH MOCICACTBUHN NEITEIbHOCTH;

- pasBuUBATh KPEATUBHOC MBIIIJICHUE TPU PCUHICHUN )KU3HCHHBIX Hp06HeM
0) 6a30BbBIE HCCIEAOBATEILCKHE AECTBUS:

- BIQJCTh HaBbIKAMU  Yy4eOHO-HMCCIIEIOBATENbCKOM U
JIeATeIbHOCTH, HAaBBIKAMHU pa3pelieHus IpodiieM;

- BBIABJISITh NPWYHHHO-CIICJICTBCHHBIC CBSI3W M aKTyalIM3UPOBaTh 3aj1ady,
BBIIBUTATh THUIOTE3y €€ pEIICHUS, HaXOMUTh AapryMeHTHl IS
JIOKA3aTeNbCTBA CBOMX YTBEPXKICHUM, 3aJaBaTh MMapaMeTPhl U KPUTCPHH
pelIeHus;

- aQHANM3UPOBATH IOJNyYCHHBIC B XOJC PCIICHUS 3aJadydl Pe3yJbTaThl,
KPUTHYCCKH OLICHUBATH MX JIOCTOBEPHOCTH, IPOTHO3UPOBATh U3MECHCHHE B
HOBBIX YCJIOBUAX;

MPOEKTHOM

OHMOJIOTUYCCKUX TCPMHUHOB W TOHSTHUH: JKW3Hb, KIICTKA, TKaHb, OpIaH,
ouocdepa;
MeTabomm3M (0OMEH BEIIeCTB W TPEBpAIlICHHWE HHEPTHH), TOMEOocTa3
(camoperysitusi), OMOCUHTE3 Oellka, CTPYKTYPHAs OPraHH3allUsl MKHUBBIX
CHCTEM, CaMOBOCIIPOHU3BEICHUE
(perpoyKiusi), HACHIEeIACTBEHHOCTh, U3MEHUYUBOCTh, JHEPIO3aBUCUMOCTb,

OpraHu3M, BHJ, TOMNyJSAIMs, OSKOCHUCTEMa, OHOIEHO3,

JUCKPETHOCTbD, CaMOpETyYJIALHSA,
POCT U pa3BUTHE, yPOBHEBAS OPraHU3ALINS;
c(OPMHUPOBAHHOCTH YMEHHUS PACKPBIBATE COJIEPIKAHUE OCHOBOTIOJIATAFOIITIX
OMOJIOTHYECKMX TEOPUH W THUIIOTE3: KJIETOYHOH, XPOMOCOMHOWM,
MYTAIMOHHOH, YBOIIOIMOHHOMN, TPOUCXOKACHNUS JKU3HU U YEJIOBEKA;
c(hOpMHUPOBAHHOCTH yMEHHUs pacKpbIBaTh OCHOBOIIOJIAraroIne
6uonornyeckue 3akoHbI U 3akoHoMepHOocTH (I'. Mennens, T. Moprana, H.1.
Basmioga, 3. ['exkernst, . Mromtepa, K. bapa), rpaHuIbl X mpUMEHIMOCTH
K )KMBBIM CUCTEMAM;

NpuoOpeTeHne OMNbITa NPUMEHEHUS OCHOBHBIX METO/IOB HAy4YHOTO

IMO3HaHUsA, UCIOJIb3YEMbIX B OHOJIOTHH: HaGJ’IIO,HCHI/IH 1 OIMMCaHus KHBBIX

CHUCTEM, IMpo1EeccoB u ﬂBJ'IeHPIfI; OpraHnuzanuu u IpOBCACHUA
OMOJIOTHYECKOTO OKCIICPUMEHTA, BBIABUXXCHHUA THUIIOTE3, BBIABJICHUA
3aBUCHUMOCTH MCXIY HCCIIEAYEMBIMU BCIIMYMHAMH, 00BSICHEHNS

MOJTy9EeHHBIX PE3YIbTATOB U (POPMYITUPOBAHUS BEIBOIOB C HCIIOIH30BAHHEM
Hay4HbBIX OHATUH, TEOPUN U 3aKOHOB;

! VKa3bIBaroTCs IMYHOCTHBIE M METANPEAMETHBIE pe3ybTatel 3 ®T'OC COO (B mocnenneii penakuuu ot 12.08.2022), popMupyemble 0611€06pa30BaTeEIbHON AMCLUILIMHOM

2 [lucturMHAPHBIE (TIPEIMETHBIE) PE3YIIBTATH YKAa3hIBAKOTCSA B COOTBETCTBHY ¢ ux epeurem Bo ®TOC COO (B mociennel penakmuu ot 12.08.2022)




- YMCTb NEPCHOCUTL 3HAHUA B MIO3HABATCIIbHYIO U MPAKTUICCKYIO obOactu
KUBHCACATCIBHOCTU,

- YMETb UHTCIPUPOBATH 3HAHUA U3 PA3HBIX MPECIMCETHBIX O6J'IaCTeI7[;

- BBIIBUT'aTh HOBBIC UJCHU, IPCJIaraTb OPUTMHAJIbHBIC ITOAXOABI U PCIICHUA;
- CIIOCOOHOCTL HX HCIIOJL30BAHHMS B II03HABATEILHON H COHHaHLHOﬁ
IIPaKTUKE

c(OpPMUPOBAHHOCTh YMEHHUS BBIACIATH CYIECTBEHHBIC TIPHU3HAKN BHPYCOB,
KJIETOK TPOKApUOT M JYKAPHOT;, OJHOKICTOYHBIX M MHOTOKJIETOYHBIX
OpraHu3MOB, BUJIOB, OHOTEOIIEHO30B U SKOCHCTEM; 0COOCHHOCTH MPOIECCOB
oOMeHa BEIIECTB W TMPEBPAIICHUsS] SHEPTUH B KIETKe, (OTOCHHTE3a,
TUIACTUYECKOTO U IHEPreTHUECKOro 0OMeHa, XeMOCHHTEe3a, MUTO3a, Mei03a,
OIUIOIOTBOPEHUS], PA3BUTHSI U PA3MHOKEHUS], WHMBUAYaJIbHOTO PA3BUTHUS
opraHu3Ma (OHTOreHe3a), OOpbOBI 3a CyYIIECTBOBaHHE, E€CTECTBEHHOTO
oTOopa, BUA00Opa30BaHMs, MPHUCIOCOOJICHHOCTH OPraHU3MOB K Cpefe
06I/ITaHI/IH, BJIMSAHUA KOMIIOHCHTOB 3KOCUCTEM, aHTPOIIOTCHHBIX U3MEHEHUN
B DKOCHCTEMax CBOEH MECTHOCTH, KpyroBOpOTa BEILIECTB M IPEBpalleHHE
sHepruu B Ouocdepe;

c(OpPMUPOBAHHOCTh YMEHHSI PEIlaTh OHOJIOTHUECKHE 33]a4H, COCTABISITH
TeHOTHITUYECKUE CXEMbl CKPCIIMBAHUS JUISl PA3HBIX THUIIOB HACIICIOBAHUS
MPU3HAKOB y OPraHU3MOB, COCTABIISATH CXEMBbI TIEPEHOCA BEIIECTB U YHEPTHU
B 9KOCHCTEeMax (LIeMH MUTAHUS, THIIEBBIC CETH)

OK 02. MHcmonb3oBaTh

COBPEMEHHBIC ~ CpEJCTBA
NOKMCKA,  aHaM3a |
HHTEPIPETALHH
uHpOpMALIUH u
UH(POPMALMOHHBIE
TEXHOJIOTUH TSt
BBITIOJTHEHHS 3ajaq
po¢eCCHOHATBHOM
JIeSITEIbHOCTH

B o61acTi HeHHOCTH HAYYHOTO MO3HAHUS:

- ¢(hOPMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BHTHS HAayKH M OOIICCTBEHHOH NPaKTHKH, OCHOBAaHHOTO Ha
JMaNiore KyJIbTyp, CIOCOOCTBYIOIIEr0 OCO3HAHHIO CBOEr0 MecTa B
HOJIMKYJIBTYPHOM MHUDE;

- COBEPLICHCTBOBAHKE S3BIKOBOM M YHTATEIBCKON KYJBTYPHI KaK CpelcTBa
B3aMMO/ICHCTBHS MEXIY JFOJbMH U MO3HAHUS MUPA;

- OCO3HAHHWE LIEHHOCTH HAYYHOMH e TeIbHOCTH, TOTOBHOCTh OCYILECTBIISITh
MPOCKTHYIO M HCCJICAOBATCIILCKYIO ACATCIbHOCTh WHAWBUIAYAJIBHO U B
rpymme;

OBHa}IeHI/Ie YHUBEPCAJIbHBIMH y‘{e6HBIMI/I IIO3HAaBaTCJIbHBIMU HeﬁCTBHﬂMH:
B) paGoTa ¢ nH(popManueii:

- BJIAJCTh HaBBIKaAMHU IIOJTYUYCHHSA I/IH(bOpMa]_[I/II/I U3 HWCTOYHHUKOB pa3HbIX
THUIIOB, CAMOCTOSITEJIFHO OCYIIECTBIISTH NOUCK, aHAJIN3, CUCTEMaTH3AIHIO 1
MHTEPIPETALNI0 HHPOPMALNHU Pa3INYHbIX BUJOB U ()OPM IPE/ICTABICHHUS;
- CO37aBaThb TEKCTHl B pa3IMYHBIX (OpMaTax C Y4YEeTOM Ha3HAYCHUS
nHpopManMM ¥ ILENEeBOW ayaUTOPHH, BBIOMpas ONTHMAaIbHYIO (opmy
TIPE/ICTAaBIICHUS U BU3YaJIU3allnH;

- OHCHMUBATh JOCTOBECPHOCTD, JICTUTUMHOCTD I/IH(bOpMaU;I/H/I, €€ COOTBCTCTBHEC
[PaBOBBIM M MOPAJIbHO-3THYECKUM HOpMaM;

- HCIONb30BaTh CpEACTBA HH()OPMAIMOHHBIX ¥ KOMMYHHKAI[MOHHBIX
TEXHOJNOTMI B  PEIICHWM  KOTHUTHBHBIX, KOMMYHHUKAaTHUBHBIX |
OpraHU3aLIOHHBIX 3a7a4 C COOJIIONCHHEM TpeOOBaHUII IPrOHOMUKH,
TEeXHUKH OE30IIaCHOCTH, TUTHEHBI, PecypcocOepekeHus, NPaBOBBIX H
STHYECKUX HOPM, HOPM MH(POPMAIIOHHOW 0€3011aCHOCTH;

c(OPMUPOBAHHOCTh YMEHHMH KPUTHYECKH OLCHHWBATh HH(OpMALNIO
OHMOJIOTHYECKOTO COJEeP KAaHMUs, BKIIOUAIOIIYI0 MICEBJIOHAYYHbIC 3HAHUS U3
Pa3IUYHBIX HCTOYHHMKOB (CpeAcTBa MAacCOBOW HH(pOpPMAIMH, Hay4YHO-
MOMyNSIPHBIE ~ MaTepualibl); HHTEPIPETHPOBATH ATUYECKHE  ACTECKTHI
COBPEMEHHBIX MHCCIIE/IOBaHMH B OMOJIOTMH, MEAWIMHE, OHOTEXHOJIOTHH;
paccmarpuBarh TJI00aJbHBIE JKOJOTHYECKHE MPOOIeMbl COBPEMEHHOCTH,
(opMHpPOBATH 1O OTHOIIECHHUIO K HUM COOCTBEHHYIO MO3HIIHIO;

c(OpPMUPOBAHHOCTE YMEHHH CO37aBaTh COOCTBEHHBIE NHCHMEHHBIE W
yYCTHBIE COOOIIEHHS Ha OCHOBE OWOJOTMYECKOW WHOpPMAIMU U3
HECKOJIbKUX MCTOYHMKOB, TPAMOTHO HCIIOJb30BaTh NOHATUIHBIN anmapar

OHOJIOTHH




- BJaJA€Tb HaBbIKaMW  paCIIO3HaBaHUsA U I/IH(l)OpMaHI/II/I,

nH}popMaMOHHOI 6€30MaCHOCTH TMYHOCTH

3aIlIUTHI

OK 04. DddexruBHO
B3aNMOJEUCTBOBATH "
paboTaTh B KOJUICKTHBE H
KOMaH/ie

- TOTOBHOCTB K CAMOPa3BUTHUIO, CAMOCTOSITEIBHOCTH M CAMOOIPEAEICHHUIO;
-OB/Ia/ICHNE HAaBBIKAMH  y4eOHO-HCCIICIOBATENBCKOM, TPOEKTHOM U
COIIMAJIBHOM JCATCIHLHOCTH,

Osi1asieHNe YHUBEPCAJIbHBIMUA KOMMYHHKATHBHBIMH e CTBUSIMH:

0) cOBMeCTHasI 1eSITeTbHOCTh.

- TOHMMaTh W  HUCIOJNB30BaTh
UHIUBUIYATBHOU PabOTHI;

- NpPUHUMATh LEIH COBMECTHOM JEATENbHOCTH, OPraHH30BHIBATH U
KOOpJIUHUPOBaTh JACUCTBHUS IO €€ JOCTHXKCHHIO: COCTaBIATh IUIAH
JeHcTBU, paclpenensiTs poid ¢ y4eTOM MHEHHUI y4aCTHHKOB 00CYXIaTh
Ppe3yJbTaThl COBMECTHOM pabOThI;

- KOOpDAMHHUPOBATh U BBHINONHATH paboTy B YCIOBHUAX pealbHOTO,
BUPTYJILHOTO 1 KOMOWHHPOBAHHOTO B3aMMOICHCTBHS;

- OCYWIECTBIATH MO3UTHBHOE CTPATETMYECKOE IOBEACHUE B Pa3IMYHBIX
CHUTYaIUSIX, IPOSIBISITE TBOPUYECTBO U BOOOpa)KEHHE, OBITh MHUIIMATHBHBIM
Osni1aieHNe YHUBEPCAJIBLHBIMH PeryJIAITHBHBIMH JICHCTBUAMU:

) NIpUHSATHE CeOsl U IPYTUX JIO/IE:

- MNpUHUMATb MOTHBBI M apryMEHTHl JpyrHX JIIOAEH IpU aHanuse
Pe3ynbTaTOB AEATEIbHOCTH;

- MPU3HABATH CBOE MPABO U MPABO APYTHX JIOACH Ha OIIHUOKH;

- pa3BUBaTh CHOCOOHOCTh MOHUMATh MUP C TO3UIIMH JPYTOro YeJ0BeKa

IperMyIecTBA  KOMaHOHOW |

NpUOOpETEeHNE OMNbITa TPHUMEHEHUS OCHOBHBIX METOMOB HAy4HOTO
MO3HAHMS, UCHONB3YEMBIX B OHOJIOTHH: HAOJIOACHUSI U OMHCAHHS KHUBBIX
CHUCTEM, TIIPOLUECCOB M  SBICHMH; OpraHU3allid M  IPOBEACHUS
OMOJIOTMYECKOTO SKCIEPHMEHTA, BBIIBIKCHHS THUIIOTE3, BBIIBICHUSA
3aBUCHUMOCTH  MEXJIy  MCCIEAYyEeMBIMH  BEJIMYMHAMH,  OOBSCHEHUS
MOJTyYEHHBIX Pe3yJIbTaTOB U ()OPMYITMPOBAHHUS BBIBOJIOB C HCIIOJIb30BAHHEM
HAyYHBIX IIOHATUH, TEOPUl U 3aKOHOB

OK 07. CogeiicTBOBaTh

COXPaHEHHIO
OKpyXarolen cpenbl,
pecypcocOepexxeHHIo,
MPUMEHATh 3HaHUS 00
HW3MEHEHUH KJIUMarTa,
MIPHUHIUITEL  OEPEKITUBOTO
[IPOU3BO/ICTBA,

3¢ PeKTUBHO
JIeUCTBOBATh B
Yype3BbIYaHBIX
CUTYaIUsAX

B 006J1acTH 3K0J10r14ecKOro BOCIUTAHUSA:

- c(hOpPMHUPOBAHHOCTb JKOJIOTHYECKOH KYyJIBTYpbl, IIOHUMAaHUE BIMSIHUS
COLMAJIbHO-3KOHOMMUYECKHUX IIPOLIECCOB HA COCTOSHUE IIPUPOAHON U
COLMAJIBHOW Cpelibl, OCO3HAHME TJI00ANTBHOTO XapaKTepa 3KOJIOTHYECKHX
npo0iem;

- IJIAHMPOBAaHUE M OCYLIECTBIECHUE ACHCTBUH B OKpYXKaOLIEH cpele Ha
OCHOBE 3HaHUS LieJed yCTOMYMBOIO Pa3BUTHS YEIOBEUECTBA;

aKTHUBHOE HEMPUATHUE JEICTBUN, MIPUHOCALINX BPel OKpYyKaroLleH cpene;

- YMEHHE TPOrHO3HPOBATh HEOIArONPHUSITHBIE SKOJIOTHYECKUE MOCIIEACTBHS
NIpEANPUHUMAEMBIX JEHCTBUH, IPENOTBPALLATD UX;

- pacLIMpEHHUE OIBITA ACSTEIbHOCTH HKOJIOITMUECKOI HANIPaBICHHOCTH;

- OBJAJEHHE HABBHIKAMHU Yy4eOHO-MCCIIEIOBATEIbCKONH, MPOCKTHON U
COLIMAJIbHOM JIEATEIbHOCTH

c(OpPMHUPOBAHHOCTh YMEHHSI TPUMEHSATh IIOJyYCHHBIC 3HAHUSA IS
OOBSICHEHUSI OHOJOTHYECKMX TIPOIIECCOB U SIBICHWHA, AN TNPHHATHS
NPaKTHYECKUX PEHICHUH B ITOBCEJHEBHOM JKM3HU C IIENbI0 00ECIeueHus
0€3011acHOCTH CBOETO 3[0POBbSI M 37I0POBbS  OKPYIXKAIOLIMX JIFOJIEH,
coOuoieHnsl 310poBoro 00pasa >KU3HH, HOPM T'PAaMOTHOTO IOBEJICHHS B
OKpyXalolied  NpUPOJHOM  cpene;  IOHMMaHHE  HEOOXOAMMOCTH
UCTIONIb30BAHMS JTOCTH)KEHUH COBPEMEHHON OHOJIOTMM M OMOTEXHOJIOTMH
JUISl pallMOHAJIBHOTO MPUPOJIOTIOIb30BaHUS




Hanpagienus BOCIUTATEJIBHOM padoThI 00pa3oBaTeJbHOIO
YYpeKICHHSA:

Monyns 1 I'paxknaHCKO-TaTpUOTHYECKOE

Monyns 2 [IpodeccruoHanbHO-opueHTHpPYIOIIEE (pa3BUTHE Kapbephl)
Monyns 3 Dxonoruueckoe

Monyns 4 CriopTuBHOE M 310pOBbecOeperatoriee

Monyinb 5 CTyneH4IecKoe caMOyTIpaBICHHe

Monyns 6 KyneTypHO-TBOpUECKOe

Monyine 7 BuzHec-opueHTHpYIOIIee (MOJOASKHOE MPEANPUHAMATEIHCTBO)




2. CTPYKTYPA U COJIEP)KAHUE OBIIIEOBPA3OBATEJIBHOM JUCIUILIAHBI

2.1. O0beM IUCHUIIHHBI H BUbI y4eOHOH padoThI

Bux yue6Hoii padoThbl

O0bem B yacax

O0BbeM 00pa3oBaTeIbHOI MPOrpaMMbl TUCHHIITHHBI 53
B T.4

OcHOBHOE coep:KaHHE 53
BT. 4..

TEeOopeTHIeCcKoe 00yIeHNEe 34
NPaKTUYECKUE 3aHATHS 7
nabopaTOpHBIC 3aHATH 11
IIpakTuKO — OpUEHTUPYEMBIE 3aHATHUS 6
IpomesxyTounas arrectanus B popme n1uddepennupoBannoro 3a4éra B I cemectpe | 1




2.2. TemaTnyecKuii IVIaH U coeps;kanue yuyeoHoi aucuuminabl O/1.12 Buoaorus

®dopmupyembie
Oobe OK, MK
HaunmeHoBaHue M peausyembie
Conep:xaHue y4eGHOro MaTepHnaJia, JJabopaTopHble U MPaKTHYECKHe PadoThl, CAMOCTOATEbLHAS PadoTa 00yUaroUIuXcs MOIYJIH
pasieioB U TeM 4yaco N
B patoueii
NPOrpaMMbl
Bocmn|amm
1 cemecTp 53
Paznen 1. KileTrka — cTpyKTYPHO-PYHKIMOHAJIBHASA €UHMIIA )KUBOT0
Tema 1. Conep:xanue y4yeOHOro Marepuasa 2
buonorus Kak | 1-2 BuoJiorus kak Hayka.
Hayka. Kusbre Buonorust kax Hayka. CBsi3b OMOJOTMHM C OOIIECTBEHHBIMH, TEXHHUYECKUMH M JAPYTMMH €CTECTBEHHBIMH HAyKaMH, OK-1
CUCTEMBI U ux ¢unocodueit, THKOH, FCTETHKOI U MpaBoM. Pors Gmomoruu B OpMHUpOBaHUH COBPEMEHHOW HAayYHOH KapTHHBI Mupa. | 2 OK-2
OopraHu3anms. Cucrema OMOJIOTHUECKUX HayK. Monyns 1
Meronpl TO3HaHMSA KMBOW NPHUPOABI (HAOMIONECHWE, OKCICPUMEHT, OIMCAaHWE, W3MEpEeHue, Kiaccupukamms,
MOZEIHPOBAaHNUE, CTATUCTHYECKasi 00paboTKa TaHHBIX).
Copep:xanue y4yeOHOro Marepuaja 2
3-4 7Kusble cuctembl (0UOCHCTEMBI) KaK MpeaMeT U3yueHusi 0M0JI0ruM. 1 OK-1
Tema 2. OKupble OTinyne )KUBBIX CUCTEM OT HEOPTraHUYECKOM NMPUPOBI. OK-2
CHCTEMBI M HX CaoiicTBa OnMocucTeM M HX pa3HooOpasue. YPOBHM OpraHU3aIlMd OMOCHCTEM: MOJEKYISPHBINA, KIETOYHBIH, TKAHEBBIH,
OpraHM3aIMsL. OpraHU3MeHHBIU, OMYISHOHHO-BU/I0BOI, 5KOCUCTEMHBIH (OHOTreoLIeHOTHYECKHIT), OHOC(hEPHBI.
IIpakTnyeckas padora Ne 1. «Mcnosib30BaHHe Pa3TUYHBIX METOI0B NP M3y4YeHUH OHOIOTHYECKUX 00bEKTOB. 1
Cosep:xanue y4eOHOro MarepuaJja 4
5-6 XHMMHYECKHI COCTAB M CTPOCHUE KJIETKH.
XUMHYECKHH COCTAaB KIETKH. XHMHYECKHE 3JIEMEHTBI: MaKpO3JIEMEHTHI, MHKPOJIEMEHTH. Boma u MuHepaibHbIE
BemecTBa. DyHKIMK BO/IBI 1 MUHEPAJIBHBIX BELIECTB B KieTke. [lonnepxanne ocMOTHYECKOTO OanaHca.
Benku. CocraB u ctpoeHue 6e1koB. AMHHOKHCIIOTHI - MOHOMEpHI OenkoB. HezameHnMble U 3aMeHNMble aMHUHOKHCIIOTHI.
AMHMHOKHCIIOTHBI COCTaB. YPOBHHM CTPYKTYpbl O€NKOBOM MOJEKyibl (NepBUYHAs, BTOPHYHAs, TpETUYHAs U
YeTBEPTHYHAs CTPYKTYpa). XMMUYECKHE CBOMCTBa OenKoB. bronornyeckue GpyHKINM OEIKOB.
Tema 3. depmenTsl - Ononorndeckue karaiamuzatopsl. CTpoeHne (epMeHTa: aKTHBHBIM LEHTP, CyOCTpaTHas CIenu(HUIHOCTS. 1
XumMuyeckni cocran KodepmenTsl. Buramuabl. OTimyusi pepMEHTOB OT HEOPTaHUYECKUX KaTaIu3aTopoB. OK-2
U CTPOEHHUE KJIeTKH. YrieBoapl: MOHOCaxapuabl (TJI0KO3a, pubo3a U JIe30KCHpU003a), Tucaxapuabl (caxaposa, JJaKTo3a) W TOIHCaXapHIbl M |
(kpaxMaJ, IIMKOTEeH, IeJITI0I03a). bruojorndeckue GyHKIUN yTIIEBOOB. OntyItb
JInmaer: Tpurmunepunsl, pochomunuasl, crepousst. [ napodunsHO-rHapodoOHEIE cBOMCTBA. bronorndeckue GyHKINH
munuaoB. CpaBHEHHE YIIIEBOAOB, OSJIKOB M JIMIHUIOB KaK HCTOYHUKOB SHEPTHH.
Hyxneunossie kucnotel: JJHK u PHK. Hykneotuabl - MoHOMEpBI HYKJIEHHOBBIX KUCIIOT. Ctpoenne u ¢pynkmun JTHK.
Crpoenue u ¢pynkiuu PHK. Bunst PHK. AT®: crpoenune u pyHKUMH.
JlaGopaTopHast padora Ne 1. «M3yyeHne KaTaTUTHYeCKOH aKTHBHOCTH (pepMEHTOB (Ha MpUMepe aMHJIA3BI WA 1

KaTajaasbl)».




7-8

Crpoenne u pyHknun kiaetkd. O0MeH BellleCTB M MpeBpallleHle YHEPruu B KieTke. KileTounasi Teopusi crpoeHus
OPraHU3MOB.

Hutomorus - Hayka o kierke. Kierounas Teopus - mpuMep B3anMOACHUCTBHUS WaeH W (AaKTOB B HayYHOM IO3HAHHH.
MeToas! N3y4eHUs KIETKH.

Krerka kak nenocrtHas xwuBas cucrema. OOImuye Npu3HAKK KJIETOK: 3aMKHYTas HapyHas MeMOpaHa, Monekyisl JJHK kax
TeHETUYECKUH arapar, cucTeMa CUHTe3a OeJka.

Tumbl KJIETOK: SyKapuoTHYeCcKast 1 IpokapuoTHyeckas. OCOOEHHOCTH CTPOCHHUS MPOKAapUOTHIECKOH KileTKH. Kinetounas
cTenka Oaktepuidl. CTpoeHHE SyKapHOTHYECKOW KieTKH. OCHOBHBIC OTJIMYUS PACTUTEIBHOW, )KUBOTHOM M I'pUOHOMN
KJICTKH.

[ToBepXHOCTHBIE CTPYKTYPBI KIIETOK - KJIETOYHAsi CTEHKA, IIMKOKaNUKC, UX (QyHkuuu. [1nazmarudyeckas memOpaHa, e€
cBoiictBa u ¢yHKImU. LluToruazma u eé€ opraHounsl. OnHomeMOpanHble opranoup! kiaetku: JI1C, annapar [onbmky,
nn30coMbl. [1omyaBTOHOMHBIE OPraHOUABI KIETKH: MUTOXOHIPUY, TIACTUABL. [IporcxoxkaeHne MUTOXOHIPUN U IIIACTU.
Bunsl nmmactun. HememOpaHHbIe OpraHOHIb! KIETKH: PUOOCOMBI, KIETOYHBIH IEHTP, [IEHTPUONHN, PECHIYKH, JKI'yTHKH.
@DyHKIUM OPraHOMJOB KIETKH. BKIroueHus.

SAnpo - perymatopHblii neHTp kietku. CrpoeHue sapa: szepHas 000J0dYKa, KapHOIIa3Ma, XPOMATUH, SIPBIIIKO.
Xpomocomsl. TpaHCIIOPT BEHIECTB B KIETKE.

JladoparopHas paGora Ne2 «3ydyeHue cTPOeHHS KIETOK PACTEHHUM, 2)KHBOTHBIX U 0aKTepHii 101 MUKPOCKOIIOM Ha
FOTOBBIX MHKPONPENnaparax u UX OMHCAHUE».

OK-1
OK-2
Mognyns 1

Cozep:xanue y4eOHOro MarepuaJja

Tema 4.
KuzHenesaTeJbHOCT
b KJIETKH

9-10

KuzHeneATeTbHOCTD KJIETKH.

OOMeH BelecTB, WM MeTadon3M. AcCUMIWIALUS (TJIACTUYECKUI OOMEH) U TUCCUMUJIISILIUS (SHEPTeTH4eCKuii 0OMeH) -
JIBE€ CTOPOHBI €IMHOTO mporecca Merabonu3ma. Ponb 3aKOHOB COXpaHEHHs BEUIECTB W JHEPIMH B IOHMMaHWUHU
Metabonmm3ma. Tumbl oOMeHa BemIeCTB: aBTOTPO(HEIA W reTepoTpodHbIi. Ponb (epMeHTOB B 0OMEHe BemecTB U
IpeBpalieHny 3Heprun B kierke. @orocuHTe3. CBetoBast M TeMHOBas (as3pl QorocuHTe3a. Peakuum QorocuHTesa.
D¢ dexTuBHOCTS poTocHHTe3a. 3HAUeHNe (HOTOCHHTE3a /ISl )KHU3HN Ha 3emite. BiausHue ycinoBuii cpensl Ha (POTOCHHTE3
1 c110coOBI MOBBIIIEHHS €ro NPOAYKTHBHOCTH y KyJIBTYPHBIX PACTCHUH. XeMOocHHTe3. XeMOCHHTE3UPYIONINe OaKTepHH.
3HaueHne XeMOCHHTE3a ISl )KU3HH Ha 3emiie. DHepreTHUecKuii 0OMeH B KieTKe. Paciieruienne BemecTs, BbIICIEHHE U
aKKyMyJIHPOBaHHE YHEPTUH B KJIE€TKE. DTaIbl SHepreTudeckoro ooMeHa. I'mxonus. bpoxxenue u ero Buasl. Kucnopognoe
OKHCJICHHE, WU KJIeToUHOe abixanne. OkuciuTenbHoe Gpochoprnmupoanne. IPGHEeKTUBHOCTh SHEPTETHIECKOTO 0OMEHa.
Peaxiun matpuasoro cuHTe3a. [eHernueckas nadopmanmst u JJHK. Peannsanus renerndeckoii nHGopManny B KIETKE.
lenernueckuii ko u ero cBoiictBa. Tpanckpumus - MaTpuasbiid cuaTe3 PHK. Tpancismus - OnocunTe3 6enka. DTamsl
Tparcisinnu. Konmposanne aMmuHOKHCIOT. Poste pubocom B OmocuHTe3e OemKa.

OK-2
Monyns 4

11-12

Hexnerounsle ¢GopMbI :KU3HH - BUPYCHI.

HUctopus otkpertus Bupycos (.M. BanoBckmit). OCOGEHHOCTH CTPOSHUS 1 KIU3HEHHBIN IIUKJI BUPYCcoB. bakreprnodarm.
Bonesnn pacteHuil, )HMBOTHBIX W 4YeEJIOBEKa, BBI3bIBaEMble BUpycamu. Bupyc mmmyHoneduimra venoeka (BUY) -
Bo30yauress CITM/la. OGparHast TpaHCKpUIILIUS, peBepTa3za u uHTerpasa. IIpoduiakTuka pacpocTpaHeHUsI BUPYCHBIX
3a00JIeBaHUH.

OK-2
Monynb 4

Pa3gen 2. Ctpoenne u pyHKIIMH OpraHu3mMa

Cozep:xanue y4eOHOro Mmarepuaja




Tema 5.
Pa3smHoxeHnue "
HHIUBUHAYAJIbHOE
pa3BuTHe
OPraHH3MOB.

13-14

®opMbI pa3sMHOKEHHS] OPTaHU3MOB.

Knerounslii nuki, win >KA3HEHHBIH WK KiIeTku. MHTepdaza m mmros. Ilpomecch, mpoTekaromue B HMHTEpdase.
Permmkamust - peakmust marpuyuHoro cmaTe3a JIHK. Crpoennme xpomocom. XpOMOCOMHBEIM HAa0Op - KapHOTHIIL.
JWInonaHelii M TaIDIOWAHBIA XpPOMOCOMHEIE HaOopel. Xpomatuapl. LluTomormueckne OCHOBBHI Pa3sMHOKEHHS U
WHIVBHUIYaJIbHOTO Pa3BUTHS OpPraHuM3MOB. JleneHue kiueTkn - mMuto3. Cramum MuTo3a. [Iporeccsl, mponucxonsume Ha
pa3HBIX CTaAuAX MUTO3a. bronorudeckuii cmeicn murosa. I[Iporpammupyemast ru6eib KISTKH - allONTO3.

@DopMBI pa3sMHOXKEHUSI OPTaHU3MOB: OecIoioe U ojaoBoe. Busl 6ecroiaoro pasMHOKEHHS JIeIICHUE HaJBOE,
MIOYKOBaHKE OJTHO M MHOTOKJIETOUHBIX, CIIOPO0Opa30BaHue, BEreTaTHBHOE pa3MHOKeHHe. VIcKyccTBEHHOE KIIOHMPOBaHHE
OpraHU3MOB, €TO 3HaUCHHE JUIs celeKuuu. [1010Boe pa3MHOXKEHNE, €ro OTIAUYHS OT OECIIOIoTO.

Meiio3. Cramum Mmeioza. Ilpomeccel, mpomcxonsdmue Ha cragusx Meiioza. IloBemenune xpomocoM B Meio3se.
Kpoccunrosep. buonoruueckuii cMpIca U 3HadeHHe MeHo3a. ['ameTorenes - mporecc 00pa3oBaHUs MOJOBBIX KIETOK Y
KHUBOTHBIX. [lONOBBIE Kene3bl: CEMEHHMKHM W sIMYHUKH. OOpa3oBaHME M pa3BUTHE TIOJOBBIX KIETOK - TaMeT
(cmiepmaro3ous, SMIEKIIETKA) - criepMaroreHe3 u ooreHe3. OCOOEHHOCTH CTPOCHHMS SIMICKJICTOK M CIIEPMaTO30H0B.
OnnonorBopenue. [lapreHorenes.

JladoparopHas padora Ne 3. «HaOaioneHue MHMTO3a B KJETKAX KOHYHMKA KOpeIIKa JYyKa Ha TOTOBBIX
MHKpoOnpenaparax».

OK-2
Monyns 1

15-16

IIpakTUKO — OPHEHTHPOBAHHOE 3aHATHEe. UHANBHAYyaJILHOE Pa3BUTHE OPTAHN3MOB (OHTOTEHE3).

DOMOpUOHATIBPHOE Pa3BUTHE (AMOPHOTEHE3). DTarbl SMOPHOHAIBHOTO Pa3BUTHS Y TIO3BOHOYHBIX JKUBOTHBIX: JAPOOJICHHE,
racTpyJsiius, oprasorenes. [locTamMOproHaIBEHOE pa3BUTHE. THITBI TOCTIMOPHOHATBHOTO PA3BUTHSL: MIPSIMOE, HEMPSAMOE
(muumHOYHOE). BiiusiHue cpe/ipl Ha pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CIIOCOOHBIC BHI3BIBATH BPOXKAEHHBIC YPOICTRA.
Pocrt u paszsutue pacrenuii. OHTOreHe3 IBETKOBOTO PACTEHHS: CTPOSHUE CEMEHH, CTAIMH PA3BUTHSI.

JladoparopHas padora Ne 4. «M3yuyeHune cTpoeHHs 0JIOBBIX KJETOK HA FOTOBbIX MUKpPONpenaparaxy».

OK-2
Mognyns 4

Tema 6.
HacaeacTBeHHOCTH
Hu H3MEHYUBOCTh
OPraHH3MOB.

Coaep:xanue y4yeOHOro Marepuasa

17-18

Ipeanmer u 3agaun reHeTUKU. OCHOBHBIE TeHeTHYeCKHe TOHSATHS.

Uctopust pa3BuTus TeHETHKU. PoNb IUTONOTHH W 3MOPHOJOTHH B CTAHOBICHHHM TEHETHKH. BKiIajq pOCCHHCKHX U
3apyOeHBIX YUYEHBIX B pa3BUTHEC TCHETUKHA. METOABl TEHETHKH (THOPUAOIOTHYECKHUN, ITMTOTCHETHYCCKHH,
MOJICKYIIIpHO-TeHeTHIecKuil). OCHOBHBIC TeHETHYECKHE OHATH. [ eHeTHIeckas CHMBOIIMKA, UCTIONB3yeMasi B cXeMax
CKpCIUBaHUN. 3aKOHOMEPHOCTH HACJICAOBAaHWS IPHU3HAKOB, YycTaHOBIeHHBIe [. Menaenem. MoHoruOpumgHOe
CKpeIUBaHue. 3aKOH €IHHOO00pa3us THOPUIOB MEPBOrO MOKOJNCHUs. [IpaBUiI0 JOMHHUPOBaHHSA. 3aKOH PACIICIUICHHS
npu3HakoB. ['umore3a 4UCTOTHI TameT. [lomHOE W HEmoNMHOe JAOMHUHHpOBaHHE. JIUrHOpuaHOE CKpelrBaHHe. 3aKOH
HE3aBUCHMOTO HACJIEIOBAHMs MPHU3HAKOB. [[UTOreHETHUECKE OCHOBBI JUTHOPHUTHOTO CKPEIUBaHU. AHAIH3UPYIOIIEe
cKpemuBaHue. lcmonp30BaHNEe aHATU3UPYIOMIETO CKPEIIMBAHUS ISl ONpeAeNieHHs TreHoTtuna ocobu. CreruieHHoe
HacliefoBaHHe Ipu3HaKoB. Pabora T. MopraHa 1o clieruieHHOMY HacjeI0BaHUIO TeHOB. HapyIenue crierieHust TeHOB B
pe3yabprare KpOCCHUHIOBEpa. XpOMOCOMHAas TEOpUsl HACIENCTBEHHOCTH. leHermueckue KaprTel. I[eHeTuka mosna.
XpOMOCOMHOE oTpesiesieHre TIo1a. AyTOCOMBI H TTOJIOBBIE XPOMOCOMBI. | OMOTaMeTHBIE U TeTEpPOraMeTHbBIE OPTaHU3MBI.
HacnenoBaHue npu3HakoB, CUEIUIEHHBIX C IOJIOM.

JlaGoparopHasi pabora Ne 5. «M3ydeHue pe3yJIbTATOB MOHOTHOPHIHOIO M JAUTHOPMIHOIO CKPEIMBAHMA Y
JAp030(HIbI HA FTOTOBBIX MHKPONIpENaparax».

OK-2
Moy 1




19-20

JurnépuaHoe ckpeumuBaHue. 3aKOH He3aBMCHMOI0 HACJIEIOBAHMS IPU3HAKOB.

ITuroreHeTndyeckne OCHOBBI IUTHOPHAHOTO CKpEUIMBaHMA. AHAIU3MpYyIOIlee CKpemuBaHue. lcmonp3oBaHne
aHAIM3UPYIOIIET0 CKPEIIMBAHKA IS ONpeNesieHNs TeHoTHIa ocobu. CriermieHHoe HaclienoBaHue npusHakos. Pabora T.
MopraHa MO CLEIJICHHOMY HAclCOBaHHIO TEHOB. HapylieHwe CIEmIeHHs T€HOB B pPE3yIbTaTe KPOCCHHIOBEpA.
XpOMOCOMHasl TEOpHsI HacleACTBEHHOCTU. [eHeTnueckue kaprTel. I'eHeTuka mnona. XpoMOCOMHOE ONPENENICHUE M0JIa.
AyTOCOMBI U TIOJIOBBIE XPOMOCOMBI. IOoMOraMmeTHele U reTeporaMeTHble OpraHu3Mbl. HacnemoBaHue HpPHU3HAKOB,
CLETJICHHBIX C MOJIOM.

JlaGopaTopHast padora Ne 6. «M3yyeHnne MoaupUKANUOHHON H3MEHYNBOCTH, IOCTPOCHNE BAPHALINOHHOTIO psiia 1
BAPHALMOHHON KPHBOi».

21-22

Buabl H3MEHYMBOCTH OPTraHU3MOB.

M3meHunBocTh. Buabl M3MEHUYMBOCTH: HEHACJEACTBEHHAs M HacleACTBEHHas. Ponb cpelnbl B HEHACIEACTBEHHOM
W3MEHYMBOCTH. XapaKTepUCTUKa MOANGUKALUOHHON M3MEHYMBOCTH. BapHallMOHHBIA Pl U BapHAl[MOHHAsl KPHBas.
Hopma peaknum mnpusHaka. KomndecTBeHHbIe W KadeCTBEHHBbIE NpPU3HAKM M WX HopMma peakuuu. CBoiicTBa
MOIM(HUKAMNOHHOW WM3MEHYHMBOCTH. HaciencTBeHHas, WM TEHOTHUIHMYECKas, HW3MEHYMBOCTh. KomMOWHaTHBHas
M3MEHYNBOCTh. Meii0o3 U IMoJIoBOi mporecc - 0CHOBa KOMOWHATUBHOW M3MEHYHBOCTH. MyTallHOHHAS M3MEHYHUBOCTD.
Knaccuukamnust MyTaruii: TeHHbIE, XpOMOCOMHBIEe, TeHOMHBIE. YacToTa M MPUIHHEI MyTanuii. MyTareHHble (PaKTOPHI.
3aKOH TOMOJIOTMYECKUX PSIOB B HaclneACTBeHHON u3meHunBocty H.M. BaBuinoga.

BresinepHas HaciIeCTBEHHOCTh U MN3MEHYHUBOCTbD.

JladoparopHas padora Ne 7. «cAHaIU3 MyTauMii y Ap030¢Quibl HA TOTOBBIX MUKPOIIpeNnaparax».

23-24

I'eneTuka yesioBeka.

Kapuorun uenoBeka. OCHOBHBIC METOJbI TCHETHKH YCIIOBEKA: I'CHEAJOTHYCCKHA, ONU3HEIOBBIH, I[UTOTCHETUYCCKUH,
OMOXUMHYCCKUI,  MOJCKyIsApHO-reHeTHueckuid.  COBPEeMEHHOE  OMpelesicHHe  TCHOTHIIA:  ITOJIHOTCHOMHOE
CEKBEHHpPOBaHHE, TeHOTHUIHUpPOBaHWE, B TOM uucie ¢ momompio [I[P-ananu3a. HacnenctBeHnble 3a0oeBaHUS
YyeJioBeKa:TeHHbIE O0JIe3HH, 0ose3Hu C HACJICJICTBEHHON MPEIPACTIONOKEHHOCTHIO, XPOMOCOMHBIE
Oone3nu. Comarnueckue M TeHepaTHBHble MyTanuu. CTBOJOBbIE KIETKH. [IpHHIUNBI 3710poBOro obpasa KHU3HH,
JTUArHOCTUKH, MPOGUIAKTHKH U JICUCHUS TCHETUICCKIX Oonesnedl. MenUKO-TEHETUIECKOE KOHCYJILTHPOBAHUE.
3HavueHHe MEAUIIMHCKON TeHETHKY B TIPESAOTBPAIICHUH U JICUCHUH TeHETHUCCKUX 3a00IeBaHU YeIOBEKa.

IpakTnueckas padora Ne 2. «CocTaBiieHHe U AHAJIU3 POIOCTOBHBIX YeJ0BEKA».

OK-2

Tema 7. Cenexkuus
OpraHu3MoOB.
OCHOBEBI
OMOTEXHOJIOTHH.

Conep:xaHue y4eGHOro Marepuaja

25-26

Cenexkuus KaKk HayKa M npouecc.

3apoxaeHne ceneknuud M jgomectukamps. Yuenume H.M. BaBumoBa o meHTpax MPOUCXOKACHHS M MHOT000pasus
KyJIBTYPHBIX pacTeHHH. L{eHTpbI MPOUCXOXKICHNS TOMAITHUX KXUBOTHBIX. COPT, HOpOAa, MITaMM.

CoBpeMEeHHBIE METO/IBI CEeTEKIIMH. MacCOBBIM N MHANBUAYAIBEHBINH OTOOPHI B CETEKIIMH PACTEHUH M KHUBOTHBIX. OmeHKa
IKCTEephepa. biamsKoponcTBeHHOE CKpenTiBanne - HHOpuAUHT. YncTas auausA. CKpelmBaHue YICTHIX TUHAN. [eTeposnc,
win tubpuaHas cwina. HeponcrBeHHoe ckpemmBanue - ayTOpuamar. OtpanéHHas ruOpuamsanus U e€ yCHeXH.
HckyccTBeHHBIM MyTareHe3 M IOIYYEHHME MOJIMIIOUAOB. JIOCTMXKEHUS CENeKUUH pacTeHUil, XHUBOTHBIX U
MUKPOOPTraHU3MOB.

OK-2
Monyns 4




27-28

BuoTexHo10rus KaK oTpac/b NPOU3BOACTBA.

BuotexHOMOTHs Kak OTpacip NPOHW3BOACTBA. [eHHas WHXEHepws. OTambl co3maHus pekomOuHantHOW JIHK u
TpaHCTEHHBIX Oprann3MoB. Kierounast mmxeHepust. Knetodnsle KynbTypbl. MUKPOKIOHAJIBHOE PA3MHOKEHNE PACTCHHUH.
KrnonupoBaHne BEICOKOIIPOLYKTHBHBIX CEJILCKOXO3SHCTBEHHBIX OpTaHHU3MOB. OKOJIOTHYECKHE W 3THYECKHE
npo6sieMbl. MO - reHeTHIeCKH MOAM(DUIIMPOBAHHBIE OPTAaHNU3MEI.

[pakTuyeckas padora Ne 3

Ikcekypensi «OCHOBHBIE METOBI M IOCTHKEHHUS! CeJIEKIIMH PACTEHUH U KHBOTHBIX (HA CeJIEKIMOHHYIO CTAHIMIO,
NJIeMeHHYI0 ()epMy, COPTOUCTILITATEBHBII YYACTOK, B TEIVINYHOE X035 CTBO, 1a00PaTOPHIO arpOyHUBEPCHTETA
WJIH HAYYHOTO LEHTPa)».

Paznean 3.

Teopust 3BOTIOLNH

Tema
IBOJIOIUOHHAS
OMoJIOrHus.

8.

Cozep:xanue y4eOHOro Marepuaja

29-30

JBosonuoHHas Teopus Y. lapBuHa.

[TpeAnocklIKM BO3HUKHOBEHHSI 3BOJIIOIIMOHHON TEOpHH. DBOJIOLMOHHAS Teopus W €€ Mecto B Ouosoruu. BnusHue
SBONIOLMOHHONW TEOPUH Ha pa3BUTHE OMOJOTMH M Apyrux Hayk. CBuaerenbcTBa 3Boironuu. [laneoHTonmornueckue:
MOCJIEA0BATEILHOCTD MOSBJICHHS BHJIOB B MAJICOHTOJIOIMYECKOM JIETONHCH, TiepexoHblie GpopMbl. buoreorpaduyeckue:
CXOZICTBO M paznuume (ayH ¥ (GIOp MAaTEepPUKOB W OCTPOBOB. DMOPHONOTMYECCKHE: CXOACTBA M Pa3Indusl SMOPHOHOB
Pa3HbIX BUIOB ITO3BOHOUHBIX. CpaBHUTEIFHO-aHATOMHUYECKHE: TOMOJIOTHYHbIC, aHAIOTHYHBIC, PYAUMEHTAPHBIC OPTaHbl,
aTaBU3MbL. MOJEKYIIpHO-OMOXMMHUUYECKHE: CXOICTBO MEXaHM3MOB HACIIEACTBEHHOCTH M OCHOBHBIX METaOOIMYECKHX
IyTel y Bcex opraHu3MoB. DBoroninonHast reopust U. lapsuna. [Ipennocsuikn BOSHUKHOBEHNUS AapBUHU3MA. JIBIDKyIIHEe
CHJIBI 3BOJIONMHU BHAOB 1o JlapBuHY (M30BITOYHOE Pa3MHOMKEHHE NPU OTPAHUYCHHOCTH PECYpPCOB, HEONpenenéHHas
M3MEHYHBOCTh, OOph0a 3a CyIIeCTBOBaHHE, SCTECTBEHHBIH 0TOOp). CuHTeTHUeckas Teopus »Bomonuu (CTO) u eé
OCHOBHBIE IT0JIOYKEHHSI

JlaGopaTopHasi padora Ne 8. «CpaBHeHHe BH/I0B 10 MOP(}0I0TrHYeCKOMY KPUTEPHIO».

31-32

Muxkpossoyonus. Makpo3BoJIronms.

ITonynAuus Kak eIMHULA BUIA U 3BOJIIOLUY.

JBmwxyiue cuibl (pakTopbl) SBOJIIOLMHE BUIOB B NpUpoje. MyTallMOHHBIH Mporiecc 1 KOMOMHATHBHAS W3MEHYHUBOCTb.
[NomynsmuoHHbIe BOMHBI M Apeid reHoB. M3omsmmsa u murpanus. EcTecTBeHHBIN 0TOOp - HANpaBISIOMUN (akTop
sBomord. PopMel ecTecTBEHHOTO 0TOOpa. IIpHcrnoco6IeHHOCTh OPraHU3MOB KaK pe3ynbraT 3BONIIOLMU. [Ipumeps
MIPUCTIOCOOIEHHH Y OpraHn3MoB. ApoMOop(hO3bl U HANO0ATANTALUH.

Bun u BugooOpasoBanue. Kpurepun Bunma. OcHOBHBIE (OPMBI BHJO0Opa30BaHMs: Treorpaduieckoe, SKOIOrHIecKoe.
Maxponsomonus. DopMbI 3BOIIIOLUN: ¢unernyeckas, JIUBEpreHTHas, KOHBEPICHTHAs, napaJjueIbHas.
HeobOparumocts  3Bomonuu.  [IpoMcxokIeHWe OT  HeclelMajIM3MpOBaHHBIX — HpenkoB.  [Iporpeccupytommas
cnenyanu3anys. AJanTuBHas pajgualsl.

JlaGopaTopHast padora Ne 9. «Onucanue NPUCIOCO0JIEHHOCTH OPTraHU3MAa U €€ OTHOCHTEJILHOTO0 XapaKTepay.

OK-1;
OK-7
Mognynsb 3

OK-2;

Cosep:xanue y4eOHOro Mmarepuaja




33-34 Bo3nukHOBeHHe U pa3BUTHE KH3HU Ha 3eMute. OK-1
JloHay4HBIE TIPEICTABICHHS O 3apOKICHUH XU3HN. HaydHble THIIOTE3bI BOZHUKHOBEHUS KH3HN Ha 3eMie: aOHOTeHe3 U OK-2
maHcrepMus. XWUMHUYECKas dSBONIONUSA. AOWOTeHHBIH CHHTE3 OpPraHMYeCKHX BEIISCTB W3 HEOPTaHMYECKUX. OK -4
OKCHepUMEHTATBHOE IOATBEPKICHNE XUMUIECKOH 3Botonni. HauanpHbIe 3Tambsr OnoIorudeckoi spomonnu. ['umoresa OK -7
PHK-mupa. ®opmupoBanue MeOpaHHBIX CTPYKTYP W BO3HHKHOBEHHE NMPOTOKJIECTKH. [IepBBIe KIETKA M MX HBOIIOIHSA. Monyms 6
@dopMUpOBaHHE OCHOBHBIX TPYIII KUBBIX OPraHU3MOB.
PazButue xu3Hu Ha 3emiie 1o 3paM u nepuojam. Karapxeil. Apxelickas u nporepo3soiickas apsl. Ilaneo3oiickas spa u e€ | 1
MIepUO/IBI: KEeMOPHICKHUH, OPJOBUKCKHUHN, CHITYPHHCKHH, IEBOHCKUN, KAMEHHOYTOJIbHBIH, ITEPMCKHI.
Me3o3oiickas 5pa u e€ Mepuoabl: TPUACOBBIM, IOpCcKuil, MenoBoil. KaitHo3olckas spa u e€ mepHoabl: MajJeoreHOBLIH,
HEOTCHOBBIN, aHTPONIOTCHOBBIM. XapaKkTepucTHKa KJIMMaTa U Te€0J0rHYecKuX nporeccoB. OCHOBHBIE ATAIIBl IBONIOLUU
PacTUTENBLHOTO U XXMBOTHOTO MUpa. ApoMopdo3bl y pacTeHuit 1 )KUBOTHBIX. [losiBIeHNe, paclBEeT ¥ BEIMUPAHHE TPYIIT
JKHMBBIX OpraHn3MoB.CHCTEMa OPraHMYECKOTO0 MUpPA KaK OTpakeHHEe HBOIMIONMU. OCHOBHBIE CHCTEMAaTHYECKUE TPYIIIIBI
Tema 9. OPraHU3MOB.
Bo3nukHOBeHME M IIpakTnueckas padora Ne 4. «M3yyeHue HCKONAEMBIX OCTATKOB PACTEHUH M )KUBOTHBIX B KOJLJICKIUSIX». 1
pa3BuTHe xu3HU Ha | 35-36 IBOJIOIHUS YeJT0BEKA. OK -1
3emue. AHTpomnonorus kak Hayka. Pa3BuTue npeacTaBieHu 0 IPOUCXOXKACHUN YelloBeKa. MeTobl u3yueHus: aHTPOIOTeHe3a. OK-2
CxoacTBa U pa3nu4us 4eJI0BeKa U )KUBOTHBIX. CHCTEMaTHYECKOE MOJIOKEHUE YEIOBEKA. OK -4
JBmxymue crbl ((hakTopsl) aHTpororeHe3a. HacencTBeHHast H3MEHYHBOCTh H €CTECTBEHHBIA 0TOOp. OOIIIeCTBeHHBIH 5 OK -7
o0pa3 >KM3HW, M3TOTOBJICHHE OPYIUH Tpyna, MbIIUIEHHE, pedb. OCHOBHBIE CTaJUM M BETBH 3BOJIOLMH YEJIOBEKa:
aBcTpasonureky, Yenosek ymensid, YenoBek npsaMmoxoisamui, YenoBek HeaHIepTaabCKuiM, UeaoBEK pPa3yMHBIN.
Haxonku uckonaeMblX OCTAaTKOB, BpeMs CyIIECTBOBaHHs, 00JaCTh pacnpoCTpaHeHus, 00bEM TOJIOBHOIO Mo3ra, oopa3s
KHU3HH, OPYIHSL.
37-38 YeJioBeueckue pachl. OK-1
OcHoOBHBIE OOJBIIINE pachl: eBpomeouHas (eBpasuiickas), HETpo-aBCTPAIOUAHAS (IKBATOpHUAIbHAS), MOHTOJIOUIHAS 5 OK-2
(aszmarcko-amepukaHckas). UYepTsl TPUCTIOCOONEHHOCTH TIPEACTABUTENEH UEIOBEUECKMX pac K  YCIOBHAM OK -7
cymecTBoBaHMs. EqMHCTBO yenoBeueckux pac. Kpuruka pacusma.
39-40 IpakTnueckas padora Ne5-6 )
IKCKypcHsi «IBOJTIOLUS OPraHUuYecKOro Mupa Ha 3emiie» (B eCTeCTBEHHO-HAYUHbII WM KpaeBeuecKuii My3eii).
Paszgen 4. Dxonorus
Cosep:xanue y4eOHOro Mmarepuaja 10
41-42 IKO/I0THS KAK HayKa. OK-1
Tema 10. 3ajauu U pazzelibl SKOJOTruU. MeTOAbI SKOJIOTHYECKUX UCCIIeI0BaHUM. DKOIOrHYecKoe MUPOBO33PEHUE COBPEMEHHOTO | 1 OK -2
Opranusmet " yenoBeka. Cpeibl 0OMTaHMsl OPraHU3MOB: BOJIHAsI, HA3€MHO-BO3/IyIIHAs], IOUYBEHHAs], BHYTPUOPraHW3MEHHasl. OK -4
OKpYy:Karomas cpeaa. JlaGopaTopHast padora Ne 10. «Mopdosiornyeckue 0COGeHHOCTH PACTEHUI U3 PA3HBIX MeCT 00UTAHUSD). OK -7




43-44 Kaaccuduxanus Ikojorndeckux GaxkTopos. OK-1
Oxonorudeckue hakropsl. Kiaccudukarms skogornueckux pakTopoB: abHOTHIECKHE, ONOTHYSCKUE W aHTPOIIOTCHHEIE. OK -2
JeiicTBre 3KOMOTHUECKHX (AaKTOPOB Ha OpraHM3MEBL. AOHOTHYeCKHe (aKTOPHI: CBET, TEMIeparypa, BIIAYKHOCTH. OK -4
®otonepuoamM. IlpucmocoOneHnss OpraHU3MOB K NeicTBHI0 abmoTwdeckwx QaxTopoB. buonmormueckne putmel. | | OK -7
Bbrornueckue daxropsl. Buapl OHOTHYIECKHX B3aUMOICHCTBHUN: KOHKYPEHINS, XHITHAIECTBO, CHMONO3 U €ro (OpMBI.
[Mapa3utusm, koonepanys, MyTyajau3M, KOMMEHCAIN3M (KBAPTUPAHCTBO, HAXJICOHUYECTBO). AMEHCANIN3M, HEHTPaJIH3M.
3HaueHne OMOTHYECKUX B3aMMOJICHCTBUH JUIsl CYIIECTBOBAHHS OPTaHU3MOB B ITPUPOJIHBIX COOOIIECTBAX.
JlaGopaTopHasi padora Ne 11. «BinsiHHe cBeTa HA POCT M Pa3BHTHE YEPEHKOB KoJIeycay. 1
45-46 IKO0I0THYeCKHe XapAKTEPUCTHKH NMOMYJISIHH. OK-1
OCHOBHBIE TOKa3aTeNy MOMYJSIHUU: YHCICHHOCTh, IUIOTHOCTb, POXIAEMOCTh, CMEPTHOCTb, HPUPOCT, Murpamus. | | OK -2
JluHaMMKa YUCICHHOCTY TOMYJISIUY U €€ Perysiiusl. OK -7
IIpakTnueckas padora Ne 7. «Iloacyét NI0THOCTH NONMYJISIMI Pa3HBIX BUI0B PacTeHHID). 1
47-48 Co00111eCTBO OPraHU3MOB - OUOLEHO03. JKOJOrHYecKHe CUCTEMBI (IKOCUCTEMBI). OK -2
Tema 1. CTpyKTypbl OMOIIEHO3a: BUI0Bas, IPOCTPAHCTBEHHAs!, Tpoduyeckas (nuuiesas). Buapl-nomunantel. CBsi3u B GHOIIEHO3E. OK -7
CoobmecTBa " Oxonoruyeckue cucteMbl (3kocuctembl). [Tonsitue 06 sxocucTeMe U OuoreoneHo3e. OyHKINOHAIBHBIE KOMIIOHEHTBI
KOOI ECKHE 9KOCHCTEMBI: TPOAYLEHTHI, KOHCYMEHTHI, PEAyLEHTbl. KpyroBopoT BemIECTB M MOTOK JSHEPrUM B JKOCHUCTEME. | 2
CHCTEMEL Tpoduueckue (muieBsie) ypoBHH 3k0ocucTeMbl. [TnmeBsie nenu 1 cetn. OCHOBHBIE ITOKA3aTEH SKOCUCTEMBI: OrnoMacca,
MPOAYKIHS. DKOJIOTHIECKHE MUPAMUJIBI: TPOIYKINH, YHCIEHHOCTH, OroMacchl. CBONWCTBA 3KOCHCTEM: YCTOWYHNBOCTH,
camoperyisusi, pazsutre. Cykueccus.
49-50 IIpakTHko — opueHTHPOBaHHOE 3aHsATHE. IIpupoanbIe 3kocucTeMbl. CoXpaHeHHe OHOJI0TMYECKOro pa3Hoo0pa3us OK-2
Ha 3emJie. Yuenne B.U. Bepuaackoro o 0uocdepe. OK -7
OKocHUCTEMBI 03Ep U peK. DKOCHUCTeMa XBOMHOTO MM IIHPOKOJIMCTBEHHOTO JIeca.
AHTPOIIOTEHHBIE 3KOCHCTEMBI. ATPOIKOCHUCTEMBL. YPOO3KOCHCTEMBbI. bHomormdeckoe M XO34HCTBEHHOE 3HAYEHUE
arposkocucreM U ypOoskocucreM. buopasHooOpasue kak (¢akrop ycroiiumBocTH dkocucteM. CoxpaHeHue
Ouosornueckoro pazHooOpasus Ha 3emiie. [ paHulbl, cocTaB U cTpyKTypa 6uocdepsl. JKnuBoe BeuecTBo u ero QyHKIHH. 5
OcobenHocT OHoCcdepsl Kak I00aabHON SKOCUCTEMBI. J[MHAMHYECKOE paBHOBECHE W oOparHasi CBsi3b B Ouocdepe.
KpyroBopoThI BEMIECTB U OHOT€OXMMHUIESCKHUE IIHKIIBI 3JICMEHTOB (yIiIepona, a30ta). 30HaIbHOCTh Orochepsl. OCHOBHBIC
6uombl cynm. YenoseuecTBo B Onocdepe 3emii. AHTPOIIOreHHbIE M3MEHEHHs B Onocdepe. [1o0abHbIe 3KOIOTHIeCKue
npobnembl. CocylecTBoBaHUE NMPUPOIB U denoBedecTBa. CoxpaHeHHe OHOpa3sHOOOpa3Hs Kak OCHOBA yCTOWYHMBOCTH
6nocdepsl. OCHOBA paMOHAILHOTO YIIPaBJICHUS IPUPOAHBIMHU PECYpCcaMH M X HCTIONIb30BaHKeE. JlocTikeHns Gnoaornu
U OXpaHa IPUPOABL.
Pasgen 5. buosorus B ;KU3HH 3
Cosep:xanue y4eOHOro marepuaja
Tema 12. Buonorusi | 51-52 IIpakTuko — opuenTnpoBanHoe 3anAaTHe. IIpakTHYeckoe 3aHATHE. BHOTEXHOI0THH B :KHU3HHU KakKA0r0 OK-1
B KU3HH BrimonaeHue keiica Ha aHaIM3 MHGOPMAIMK O HAYYHBIX JJOCTIDKEHHUSX B 00JIACTH T€HETHYECKUX TEXHOJIOTHH, KIIETOUHOH | 2 OK-2
WHKEeHEPUH, TMIIEBBIX OMOTEXHOJIOTHH (110 TpyNIIaM), IPECTABICHUE PE3YJIbTaTOB PEIICHHS KEWCOB. OK-7
53 JuddepenunpoBannblii 3a4éT 1
| O0béM mporpamMmsl 53




3. YCJIOBHUA PEAJIMBALIIMU TTPOTI'PAMMBI JAUCHUIIVINHDBI
3.1. na peaam3anuy NPOrpaMMbl JUCHUIUIMHBI JOJKHBI ObITH NPeAyCMOTPEHbI
cJIeAyIolMe ClenHaabHbIe IOMELCHHU:

Kabuner «buonorun», ocHaiieHHbI 000pyAoBaHHEM: MeOelb, 10CKa, MEJ, HArJSIHbIE
nocoOust (KOMIUIEKTHl Y4eOHBIX TaONUI, IUIAKaTOB), TEXHUYECKHMMHU CPEJICTBAMU OOYUCHUS:
KOMIIBIOTEp C YCTPOWCTBAMHU BOCIIPOM3BEICHHS 3ByKa, MPHUHTEP, MYJIbTUMEIUA -TIPOCKTOP C
HKPAaHOM, yKa3Ka-TPe3eHTEP ISl IPE3CHTALIH.

JlaGoparopus, ocHalleHHas OOOpyAOBaHUEM [JIsl MPOBEACHUS 3aHATUN: MHKPOCKOIIBL,
CeKyHJIOMep, TOHOMETD, JIabopaTopHas nmocyaa (IpoOUpKu, MOJCTABKY JJIsl TPOOUPOK, MUHIIETHI,
MECOK, CTYNKH C TEeCTUKaMH, MpeIMETHbIe M IOKPOBHBIE CTEKJA, CTEKJISHHbIC MATO0YKH,
npenapoBajibHbIe UTJBI, (QUIBTpOBaIbHAs Oymara (canderku), cTakaHbl) THIEPTOHUYECKUN
pacTtBop xJiopuaa HaTpusi, 3%-HbIl pacTBOp NEpOKCHIa BOAOPOJA, PacTBOP Hoja B HOIUCTOM
KaJIUH, TIUIEPUH, KITyOHN KapTodens, JTUCT 304U KaHAACKOU, IO PsIOMHBI OOBIKHOBEHHOMN
(psaOMHBI WM TOMATA), TyK pernyaThlii, pa3BeIeHHBIE B BOAE JPOAOKU);

3.2. UudopmanuonHoe odecrneyeHue 00yueHust

OCHOBHBIC HCTOYHUKH:

1. Buonorus: 10-i kmacc: 6a30BbI ypoBeHb: yueOHuk. [laceunuk B. B., Kamenckuit A. A.,
Py6uoB A. M., lIsenoB I'. I'., I"anontok 3. I'.; mox pex [Taceunuk B. B.; 5-e u3z., ctep; Mockaa:
NznatenbcrBo «IIpocBemenuey; 2024 — 224 c.

2. buonorus. 11 knacc. ba3osiii ypoBens : yueObnuk / B. B. Ilaceunuk, A. A. Kamenckuit, A. M.
Py6uoB [u nap.] ; mom pen. B. B. Ilaceunuka. - 5-¢ um3m., crep. — Mocka: M3marenbcTBoO
«IIpocsemenue»; 2023 — 272 c.

JlonoJIHUTEeIbHbIEe HCTOYHUKHU
1. Honnera A.}O. buonorusi. Bech mkonbpHBIN Kypc B cxeMax u Tabmunax. — M.: 2014
2. KoncrantunoB B. M. buosnorus : yueOHUK 7151 CTY[. yUpexkaeHui cpel. mpod. odpazoBaHus
/ B.M.KoncrantunoB, A.I.Pe3anoB, E.O.®aneeBa; nox pen. B.M.KoncrantunoBa. — 8-
u3l., crep. — M. : U3narenbckuii neHTp «Akagemus», 2018. — 320 c.
HNHuTepHeT-pecypcesl
1.http://biology.asvu.ru/ - Best 6uonorus. CoBpeMeHHast 0M0JIorus, CTaTbu, HOBOCTH, OMOIHOTEKA.
3.http://www.bril2002.narod.ru/biology.html - Buonorust 1st MKOILHUKOB.



4. KOHTPOJIb n

OLIEHKA

OBIIEOBPA3OBATEJbLHON JUCIATLINHBI

PE3YJIBTATOB

OCBOEHUA

KoHTposib M omeHkKa pe3yJbTaTOB OCBOCHHUS OO0IIe00pa30BaTEeIbHON JAMCITUILUIHHBI
PacKpbBIBAIOTCS Yepe3 NUCIUTUTMHAPHBIC Pe3yIbTaThl, HAaPpaBIeHHbIC HA (JOPMUPOBAHUE OOIINX U
npodecCHOHANBHBIX KOMIIETEHIIUN M0 pa3ziesiaM U TeMaM CoJIepKaHus yueOHOro Marepuara.

O01mas KoMIeTeHus

Pasznen/Tema

THIl OLEHOYHBIX MEPONPUATHI

Paznen 1. Kierka — cTpPyKTypHO-
GyHKIMOHANBbHAS €IUHULA KUBOT0O

KontponsHas  pabora  «MomexynspHBIi
YPOBEHb OpraHU3aluy JKUBOTO»

OK 02

Bruomormst  kak  mHayka.  OOmas

XapPAaKTCPUCTHKA KU3HU

3amomHeHWE TAOIHUIBI C OMMCAHWEM METOHOB
MHKPOCKOTIUPOBAHMS C WX IOCTOMHCTBAMHU U
HEIOCTAaTKaMH.
3amomHeHnE  TaOJHIIED
pasBuUTHE OHOJIOTHI
3anosHeHUE CpPaBHUTEIHHOM TaOIUIIBI
CXOJICTBA M Pa3INuUi )KHUBOTO U HE KUBOTO

((BI(J'Ia,Z[ YUCHBIX B

OK 01
OK 02
OK 04

CrpykTypHO-(pyHKINOHAIBHAS
OpraHM3aIys KIeTOK

OueHnBaemast AUCKYCCHA MO BONPOCAM JEKIIUH
Pa3paboTtka MEHTaJIbHON KapThl 1o
Kaccu(UKauy KIETOK U UX CTPOSHHIO Ha Tpo-
U JYKapHOTHYECKMX W IO L@pCTBaM B MHHH
rpyImmax

BrimonHenue 1 3amunTa 1a60paTOpHBIX PadoT:
«CTtpoenne KJIeTKH (pacTeHHs, IKHBOTHEIE,
IpuObI) W KIIETOYHBIE BKIIOYEHHUS (Kpaxmad,
KapOTHHOU/IBI, XJIOPOIUIACTHI, XPOMOILIACTHI )»
IIpaxTuueckoe 3anartue. [IpencraBienne yCcTHBIX
COOOIIeHHI C Tpe3eHTalueH, MOATOTOBIEHHBIX
[0 TIepeYHI0 HMCTOYHHKOB, PEKOMEHIOBAaHHBIX
IpernoiaBaTeneM

OK 01
OK 02

CrpykTypHO-(pyHKINOHAIBHbIE
(haKTOpBI HACIIECTBEHHOCTH

OpOoHTABHBIN 0IpOC

Paspabotka rimoccapus

Pemienue 3a71a4 Ha OIIpEeJICIICHUE
[I0CJIEI0BATEIBHOCTU HYKJIEOTH/IOB,
AMHWHOKHUCJIOT B HOPMC M B ClIy4Ya€ HU3MCHCHUA
rocienoBarenbHOCTH HykiIeoTunoB JJHK

OK 02

OOMeH BeIIECTB
JHEPTUH B KIIETKE

U TOpeBpaleHHe

DpoHTaNBHBIN OIIPOC
3anosnHeHue CPaBHUTEIBHON TaOINIBI
XapaKTEepUCTUK TUIIOB OOMEHa BEIIECTB

OK 02
OK 04

JKU3HEHHBIM UK KIETKA. MWuTO3.
Meiios

Ob6cysxneHne o BOIpocaM JEKIIHN
PazpaboTka JIeHTBI BpEeMEHH KM3HEHHOTO
TUKJIa

Pazgen 2. Crpoenne u d¢yHKIHH
OpraHmusmMa

Konrponshaas pabora “CtpoeHue M (QyHKIMH
opranusma’

OK 02
OK 04

CtpoeHune oprannzma

OrneHnBaeMas IUCKyCCHUs

Pa3paboTka MeHTaNbHON KapThl TKaHEH,
OpraHOB W CHCTEM OpPraHOB OPraHH3MOB
(pacTeHusi, KMBOTHBIC, YEJIOBEK) C KpaTKOM
XapaKTEPUCTUKON UX PYHKITHI

OK 02

(DOpMLI Pa3MHOKCHHS OpTraHU3MOB

DpoHTaNBHBIN OIIPOC




3anonHeHNe TaOJTUIIBI c KpaTKoi
XapaKTepUCTHKOW W mpumepamMu  Gopm
Pa3MHOXEHHsI OPraHU3MOB

OK 02
OK 04

OHTOreHe3 pacTeHWd, >KUBOTHBIX U
4eJioBeKa

Pa3paboTka JIeHTHI BpeMEHH C XapaKTepUCTUKOI
9TallOB  OHTOIEHE3a  OTHEIbHOM  IPYINIOH
JKUBOTHBIX U 4€JOBEKa M0 MUKPOTPyIIIaM
Tect/ompoc

CocraBieHre KXU3HEHHBIX IMKIIOB PACTCHUN MO
oTIEIaM (MOXOBUAHEIE, XBOILIEBUIHBIE,
[IalOPOTHUKOBUIHBIE, TOJIOCEMEHHBIE,
MTOKPBITOCEMEHHBIC)

OK 02
OK 04

BaKOHOMepHOCTI/I HacCJICAOBaHUA

Pa3pabotka rimoccapus

OpOHTAIILHBIN OIIPOC

TecT o BompocaM JeKLUU

Pemenne 3amau Ha onpezeleHHe BEPOATHOCTU
BO3HUKHOBEHUSI HACIEACTBEHHBIX IIPU3HAKOB
Ipd  MOHO-, JAH-, TIOJUTHOPHIHOM U
AHAIIM3UPYIOIIEM CKPEUIMBAHHUU, COCTABICHHE
TEeHOTUIIUYECKUX CXEM CKPEIIMBAHUS

OK 01
OK 02

CHGHHCHHOG HacCJICJOBaHUC ITPU3HAKOB

Tect

Pa3pabotka rimoccapus

Pemenne 3anay Ha omnpenelieHHE BEPOSITHOCTH
BO3HUKHOBCHHS HACJICACTBCHHBIX ITPU3HAKOB
NPU CLEIJICHHOM HacjeOBaHHHU, COCTABJICHUE
TEHOTHITNYECKUX CXEM CKPEIBAHUS

OK 01
OK 02
OK 04

3aKOHOMepHOCTI/I HU3MCHYNBOCTHU

Tecr.

Pemrenune 3amad Ha ompeneNcHUE THIIA MYTaIHd
Ipu TiepeJadye HaCIeICTBEHHBIX MPU3HAKOB,
COCTaBJICHUE T€HOTHITHYECKHAX cXeM
CKpEIIMBAHHUS

Paznen 3. Teopust 3Bosirounu

KonTponbnast pabota “TeopeTudeckue
aCICKTHI SBOJIIONMY JKHU3HHU Ha 3emMire”

OK 02
OK 04

Hctopuss  IBOJIOIMOHHOTO  YYCHUS.
MukposBotouus

OpOoHTANBHBIN 0IpOC

PazpaboTka riaoccapus TEpMUHOB

PazpaboTka  JIEHTBI ~ BpEMEHHM  pa3BUTHSA
SBOJIIOLMOHHOTO YUECHUS

OK 02
OK 04

MakposBomtouus. Bo3HuKHOBeHHE U
pa3BUTHE KU3HU HA 3emiie

OrneHuBaemMast ~ JUCKYCCHS:  HCIIOJIb30BaHHE
apryMEHTOB, OMOJOTHYECKOW TEPMHHOJIOTHH U
CUMBOJIMKM  JUId  J0OKa3aTelbCTBAa  POJCTBA
OPraHu3MOB Pa3HbIX CUCTEMATUUYECKUX TPYIII
Pa3zpaboTka JIeHTHI BpeMEHU BO3HHKHOBCHUS U
Pa3BUTHA KU3HU Ha 3emiie

OK 02
OK 04

IIpoucxoxnenue 4E€JI0BEKA -

aHTPOTIOTEHE3

DpOoHTANIBHBIN 0IIPOC
Pa3paboTka JIEHTBI BpEMEHU MPOUCXOKIACHUS
4eJIoBeKa

Pasznen 4. Dxoaorus

OK 01
OK 02
OK 07

Oxonornyeckne (GakTOpPel H  CPEAbl
KHU3HU

Tect mo »KoMOrHYEcCKUM (aKTOpaM U Cpemam
YKU3HU OPTaHU3MOB

OK 01
OK 02
OK 07

HOHyJ’IHL{I/IH, COO6IIICCTBa, OKOCHCTEMBbI

CocTaBieHHE CXE€M KPYroBOpOTa  BEIIECTB,
HCTIONIB3YS MaTEePHAbI JICKITUH

Penrenne MIPAKTHKO-OPHUEHTHPOBAHHBIX
pacCUCTHBIX 3allaHHi MO0 MEPEHOCY BCINECTBA U
SHEPrUM B  OJKOCHUCTEMax C  COCTaBJICHHE
TpouUeCKUX Ienel W mupaMui OMOMacchl U
SHEPrUU

OK 01
OK 02

Buocdepa - rodanpHas dKOIOTHYCCKAS
cucrema

OueHuBaemasi IUCKYCCHUS
Tect




OK 07

OK 01 BiusiHue anTponoreHHeix ¢akropoB Ha|Tecr

OK 02 ouoctepy [MpakTryeckas pabora “OTx0abl MIPOU3BOACTBA”

OK 04

OK 07

OK 02 Brnusuue COLMANTEHO-?KOJOTHYeCKX | OLleHBaeMasi TUCKYCCHS

OK 04 (hakTOpPOB Ha 3I0POBBE YETIOBEKA Brimonaenne nabopaTopHO# paboTHI Ha BEIOOD:

OK 07 "YMmcTBeHHas paboTOCIIOCOOHOCTB",
"Bmstare abnotndecknx (hakTOpOB HA YEIOBEKa
(HU3KHE U BBICOKHE TEMIIEpaTyphl)"

Pa3znen 5. buosorusi B ;KU3HU 3amura Keica: MpeACTaBICHUE pe3yiIbTaToOB

penieHus KeHcoB (BBICTYIUICHUE c
npe3eHTanuei)

OK 01 BroTexHo0orun B )KHU3HU KaXKI0T0 BrimonHeHne keiica Ha aHanu3 WHPOPMAIHU O

OK 02 HAYYHBIX TOCTHKCHHUSIX B 00JIaCTH TCHETHUECKUX

OK 04 TEXHOJIOTUH, KJIETOYHOW MH)KEHEPHUH, MHUILEBHIX

O6uoTexHOJOrUi (IO TpymnmaMm), MpercTaBIeHHUE
pe3yIbTaTOB pelICHUs KEHCOB




NHANBUAYAJBHBIE UCCIIEJOBATEJIBCKUE ITPOEKTBI

1. «IlocsencTBUSI BJAMSAHHUSA: AJIKOI0JIsl, HHIKOTHHA, HADKOTHYECKUX BelleCTB, 3arpsA3HeHus!
cpelbl Ha Pa3BUTHE YeJ10BeKa», B HCCIEJ0BATEILCKOM IPOEKTE cOOpaTh MaTepuan 00 HCTOpUU
NOSIBJIEHUSL AJIKOTOJI, €r0 IPOM3BOACTBE, CBOMCTBAX M 3HAYEHUHM B HAPOJHOM XO3SHCTBE.
[Tokazare maryOHOe BO3JEHCTBHE CIUPTOB, KypEeHHUs, HApKOTUKOB Ha JKUBBIC OPIaHU3MBI.
ITpoBecTu nccneoBaHMsI U 10KA3aTh HETATUBHOE BIIMSHUE HA KU3HU B O0ILIECTBE STUX BELLECTB.
JlaHHbIE CBeIeHUs IOMOJIHAT MaTepuallbl ypOKOB XUMHUH U OMOJIOTHH 10 JaHHOH TeMe.

2. «Cmemiannble Opaku. McciienoBanust y4eHbIX».

[IpeameroM wuccienoBaHUsS SBISIOTCA CTPYKTYpa M IPOLIECCHl PA3BUTUS  HAIMOHAJIBHO-
CMEIIaHHBIX CEMEH, MeKITHHUECKHUE OTHOIIICHHUS B CCMCHHO- OpadHoii cdepe, ux GopMupoBaHue
B COBPEMEHHOM O0I1I€CTBE.

3. «Bupycsl - Hek/1eTOUHbIe (POPMBI KU3HHU. Bupychl - Oexa 21 Beka».

[To3HakOMHUTB 00YYaIOIIUXCS ¢ HEKJIETOYHBIMU (POPMAMU KU3HU -BUPYCAMHU, TIOMOYb OAPOCTKAM
ocoszHatp, yto CIIMJ[ — uyma XXI Beka, y3HaTb O Hay4YHBIX HCCJICIOBAaHUSIX B 00IacTh
BUPYCOJIOTHH.

TeMBbI IPOEKTOB

Bopwba co crapenuem B 21 Beke.

N3ydyeHnne nOMalIHEro panuoHa IMUTAHUS CTApIICKIACCHUKOB C IIEJIbI0 BBIABICHUS B HEM
TeHETUYECKH MOAN(HUINPOBAHHBIX HHTPEANEHTOB.

HckyccTBeHHbBIE OpPTaHbl - IpodiiemMa U MePCHeKTUBBIL.

Hay4nble 1 3THYeCcKe TPOOIeMbl KIOHUPOBAHHUSL.

Paceb1, pacoBezieHue u pacusm



