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1. Henu usydeHus: JHCHHIANHDI:

(ObecrieyeHne CTYHAEHTOB CHCTEMON 3HaHMH O METOAHMKE HPOBEICHUS
yueOHBIX ONBLITOB Ha YpoKax OWONOrMH, HX KIACCHGMHKAIIMH H 0COOeHHOCTH
TpOBeNCHUS;, (HOPMHUPOBAHKHE NPENCTABICHHE O HeoOXOMMMONW MaTepHAIBHOM
Oase, 0 MeTOAUKE OpraHU3alUH HAOIIOASHS ONEITA.

2. Mecmo  yuebHoli  OucuyunauHsl 6  CHIDYKHIYPE  OCHOBHOI
00paszosamenbHOl HPOZPAMMDL.

Jucnunnuna «llxonsHel Ouonoruueckw#t IKCIEPHMEHT» OTHOCHTCA K
BapHaTHBHOA wactTd IpodeccrnoHansHoro nwkna (OCHOBHOM 06pazoBarenbHO
riporpammbi (b.3).

A1 0CBOSHHA TUCHUIUIMHEL CTYACHTHI HCHIOJIB3YIOT 3HAHUSA, YMEHHS M BUIBI
JedTe)bHOCTH, COOPMUPOBAaHHEIE B IpoHecce H3yUeHus OHOJOTHYECKHX U
XMMAYECKUX JUCLMIUIMHE Ha NPeBIYIIHX YPOBHIX 00pazoBanusl.

3. TpeboBanusi K YPOBHIO 0CBOEHHS JUCHHILTHHDI.

Ilpouecc u3yueHNS TUCHUILIMHEL HAPAaBICH Ha (GOPMHpPOBAHUE H PA3BUTHE
NpOoQEeCcCHOHANBHEIX  XoMpeTeHiMi  (cmocobHOCTE — paspabaTeIBaTh
peaNn30BLIBATG y4eOHBIE IIPOrpaMMBl 0a30BBIX M JJCKTHBHBEIX KYpPCOB B
pasIH4YHEIX 0o0pa3zoBaTeNbHBIX yupexueHuax [IK-1, crnocoGHOCTE pelats 3afavyn
BOCIIMTAHUA U AYyXOBHO-HPaBCTBEHHOTO pa3indus JimyHocTd obygaromuxca ITK-
2, WCHONB30BaTL BO3MOXKHOCTH 0O0pa3oBaTelNsHON cpedbl id GOPMEUPOBAHKAL
YHUBEPCAIBHBIX BHOB yUeOHOH JlesTenbHOCTH U odecrieyeHus KadecTBa yueOHO-
BocnuTareanpyoro npouecca I1K-5, roTOBHOCTE K B3aMMOJICHCTBHIO ¢ YUAITTHMECS,
POAMTEIIMH, KoaJleramy, counanbHeiME nOaptHepamu [IK-6, uHcmonszoBath
CHCTEMATH3HPOBAHHEIE TEOPETUUECKHE U TIPaKTHYSCKHUE 3HAHMA IS ONpeNeIeHHs
U pPeeHMA HCCHEeoBaTeNbCKUX 3ajad B obmactH  obOpasomamms [IK-11,
CHOCOOHOCTBIO UCIIOIAB30BATE B yIeOHO-BOCIIUTATENLHOM AeSTENLHOCTH OCHOBHbIE
MeTOAB! HayyHOro wucciaegopaHus [IK-13), oOmekynbTYpHBIX KOMIIETEHLHA
(oOmexyIbTYpHBIX ~— KoMmneTeHuumii  (BnameHue — KynsTypodl — MBILLICHHH,
CIIocOOHOCTD K OOLICHHIO, aHAH3Y, BOCHPUSTHIO HHPOPMAIH, ITOCTAHOBKE LN
u BEIOOpY myTedl ee gocTmxeHHAOK-1, merrons3oBaTh 3HAHHA O COBPEMEHHOM
eCTeCTBCHHOHAYYHOM KapTHHE MHpa B 00pa3oRaTelbHON U NpodeCcCHOHANLHOH
NesTeTbHOCTH, IPHMEHNTH MeTOAbl MaTemaTHdeckol obOpaborke uH(OpMAIHH,
TEOPCTHYECKOTO M JKCIepuMeHTtanbHoro uccnenoranus OK-4, crocobrocTs
JTOTUYECKH BEPHO BBICTPAMBATHL YCTHYIO H NHCbMeHHYIO ped OK-6, roroBHOCTE K
B3aMMOJEHCTBUIO C Kojuleramu,, K padore B koektuBe OK-7, roTOBHOCTH
HCIIOB30BATh OCHOBHBIE METO/bI, CIOCOOBI M CPEACTBA IONYYeHUS, XPAHEHIs,
npepaboTku  HHQOPMALMH, TOTOBHOCTBIO paboTarh ¢ KOMIBIOTEPOM Kak
cpeacteoM ynpasienus uHbopmamuu OK-8, paborats u uudopMmanyell B
rno0anbHBIXT — KOMIBIOTEPHBIX ceTik OK-9, TonepaHTHOe  BOCHpHATHE
COLMANBHBIX M  KYJBTYPHBIX pazIuyuil u  OepemHOMY OTHOMIEHHIO K
HCTOPHYECKOMY HacleAnio M KynsTypHeIM TpamuumaM QK-14, crocoGHoCTE
HCTIONB30BAaTh HABRIKYM ITyONMUYHOH peud, BeneHHS MUCKyccud M moiemuin OK-
16).  OcpoumBmmii jucimiuiugy «LLIKOTBHEIH OGHONOrMYECKUA SKCIIEPHMEHTY
JOJDKEH
- BAAJETh:



cucreMofl 3HaHWUH 00 ycioBmAX pa3pabdOTKM, IIPOBEICHHS M aHajgusa
UCCAeOBATENbCKON  JeATeNBHOCTH  yYallMXCs; METOJaMH  HCCICIOBaHUA
HWIKOJNBHUKAMM B YCHOBHAX  00pPa30BaTeNbHOIO  YUPEKJICHHS;, METOJNaMu
OllpeneNeHns Pe3ynbTaToR 00yueHHs uccnenosanuio mkoabHUKOB (OK-1, OK-4,
MK-11, IIK-13);
- OBITH CIIOCOOHBIM:
00BICHATD METOIB YueHuYecKoro sxcrepumenta (OK-4, TTK-11, TTIK-13);
K aHaIM3y YCIENIHOCTH OpraHu3anuu nenarorudeckoro npouecca (OK-1, ITK-11,
IK-13;
- IOHUMATDH JIPUHUMIIB YCICIIHOIO IOCTPOeHKA 00pa30BaTelbHOTO HIporecca IpH
IIPOBEJCHNH JeMOHCTPALMOHHBIX U JlabopaTopHeix o1srToB (OK-1, ITK-13);
- YMeTh HPUMEHSIThH [10JIYYCHHBIE 3HAHU:
AN paspadOTKM  YPOKOB M BHEYPOUHBIX 34HSTHMH €  HMCIONL30BaHUEM
6unonormueckoro sxcrepumenta (ITK-1, TTK-2, ITK-11, [TK-13);
- ObITBL TOTOBBIM K OpraHM3alMd IpPOBEAEeHHS WCCIeNOBAHUH YYal[UMUCH B
paMKax YpOdHOM H He YpPOUHOH NedTeNBEHOCTH, IIOJTOTOBKE ITabopaTopHOro u
IEeMOHCTPALiHOHHOTO OIBIT, MCHOJL30OBAHMIO HH(POPMAUMOHHBIX TEeXHOJIOTHH
(TIK-11, [IK-13).
B pe3yJsibTaTe H3yueHHs QMCHHIINHB] CTYIEHT A0/IKEH
3HATE:
0 OCHOBHBIE HAaIPaBICHMs COBEPIISHCTBOBAHHS 00pa30BaTENBHOrO Ipoiecca B
HIKOJIe
0 MEeCTO U 3Ha4YeHHe IIPaKTHIECKOro HCCISHOBaHUS B O0YUSHUH
1 PAUOHATBHO HCIIONIL30BATh Na00paTOpPHBIE M JAEMOHCTPAIMOHHBIE ONBITEI B
COOTBETCTBUH C PazieJoM H3ydaeMol OHONOTHE
0 METOAMKY HpPOBEIeHUs NabopaTopHbIX M AEMOHCTPAIlHOHHEIX OIBITOB

0 JAHAarnOCTHKY - PE3YILTATUBHOCTH HCIIONE30BaHHUA JIa6opaTopme H
ACMOHCTPAITHOHHBIX CIIBITOB
BJIAJCTh:

- HaBBIKaMH (METOMMKOH) npoBenenua 1abOpaTOPHEIX ¥ JAEMOHCTPAIIHOHHBIX
OTIBITOB;

- METOIHKON OpraHu3allil S3KCHIEPUMEHTAIEHON ASATEBHOCTH YHaIIAXCs

YMeTh!

- HCIIONB30BATh [TOIyYEHHBIC 3HaHUA B PO eCCHOHATBHON NesITeNbHOCTH

- OCYUIECTBJIATH  IIEJArOTUYECKYIO  JEATeNAbHOCTH C  HCIOJB30BAHHEM
HCCJIEZIOBATENBCKHX METOIOB B O0YUeHIH OHOIOIHH

- paspabaTeiBaTe yueOHOE 3aHATHE C HCIONB30BAHMEM Pa3HOOOpasHBIX
1abOpaTOPHBIX HCCASHOBAHNH

4. O0mas TPYA0EeMKOCTh JHCHHIANHL! 3 3aYeTHBIX eJHHHIbBI H BHALI
yueOHOoMH paGoThl.



TpyRoeMKOCTb:

334 THBIE Pacnpenenenue no cemectpam,
€HMHUIbL, Jachl (B | ackl (B COOTBETCTBUN C yueOHLIM
o COOTBETCTBUH IUTEHOM )
Bun yuebHoit paborsi
C yueOHEBIM
ILJIAHOM )

Bcero: 3 zageTHbIX 3

exuuuln — 108 vaca
AyIUTOPHbIE 3aHATHA 38 38
Jlexrun - -
ITpakTuyeckue 3aHsATHS - -
CemuHapsl - -
JlabopatopHsle paboThI 38 38
Hpyrue BUJIBL - -
ayJATOPHBIX paborT:
HNHTEPAKTHRHBIC 3aHATH
HApyrue  Bunsl  pabort: 8 8
3aueT
Camocrogrenpnas pabota 74 74
Kypcogoit TIPOEKT - -
(pabora)
Pedepar - -

PacuétHo-rpaduyeckne
paboTH

Popmbl TEeKyLIETo - KontponbHbie paGoTh,
KOHTpONsA TECTHPOBaHUE
MOJIIMPOBaHKE
DopMEI  ITPOMEIKYTOIHOH 3auer
arreCTaluu B
COOTBETCTBHH ¢ y4eOHBIM
TLIAHOM
5. Copepiranye y4eOHOM AHCHHILIHHbI.
S.1.  Pazoenst yuebrnoii Oucuuniuol.
Ne Haumenoranne Bunsl yuednoit paborel (dac)
n/n paszaenaa (B cooTRETCTRUN ¢ YIeOHBIM TUIAHOM)
AHCHHIAHHBI npakTd4ec ; JiaGopa B r.u. CAMOCTOAT
(rembr) JEeKITHH KHe TOPHLI | HHTEPAKTHB | eJbHDLIE
{(ceMunapbr ¢ Hble GOpMEBE |  paboThI
) paboTel | olyuenns
(He mMeHee
20%)
1 | OcobenHoctr - - 2 - -
ITKOJIBHOIO




Ne | Haumenosanue Bunl yaetuoit padorsi (4ac)
n/u paszfenaa (B COOTBETCTRIH ¢ YIEOHBIM IIIAHOM)

ABCHME/IHHBL npakTu4dec | Jaabopa B 1.4 CAMOCTOHT
(TemMBI) JECKITHU Kue TOPHEI | HHTCPAKTHB | eJbHLIE
(ceMuHAPDLI € HbI¢ Gopmbl | paloTbl
) paborel | olyueHusn

(e Mencee
20%)

OHOJIOTHYECKOTO
IKCTIEPUMEHTA U
OTJAHYHE ero oOT
HAYYHOTO.

2 | buonmorngeckui - - 10 - 20
SKCHEPUMEHT MO
pazneny
«PacTenna».

3 | Buonoruueckui - - 10 - 20
3KCIEpPHUMEHT T10
pazneny
«OKMBOTHBIE.

4 | buonmorunyeckui - - 10 - 20
3KCIIEPUMEHT II0
paszeny
«Hemoex»

5 | buonoruyeckui - - 3 - 14
DKCIIEPUMEHT 10
pazzeny
«O01masn
OnoIOrH»

HUTOI'O: 38 74 yac

5.2. Codepcanue pazdenoe OUCHUNIUHDL

5.2.1. Ocobennocmu wWKOIbHO20 OUONOZUHECKO20 DKCNEPUMEHMA U ONUIUYUE €20
om Hayunozo. TIOHATHE IIKONBHOrO OHOTOIMYECKOTO 3KCHEpHMEHTa. OTarlbl
OpraHu3alyy IPaKTHIecKoil paboTel. YdeT BO3PACcTHBIX OCOOCHHOCTEH ydYalluXcs
pu seibope (OpMBI IIPOBENEHMs Ja0OPAaTOPHOroe W HPAKTHYECKOIO 3aHATHI.
Hcrnonp3oBaipe PYIIOBLIX, HHIMBHIIYATHHEIX GOPM OpPraHu3alidd NPaKTUYEeCKHX
paboT. PaszBuTHe METOZOB M MCTOZMYCCKAX IPHEMOB IPaKTHYECKHX paboT
rip oO0yuennn Guonoruw. [Ipapuna o TexHHKe 0E30NAaCHOCTH ITIPH BBIIOJIHEHHH
6uonoruveckoro skcriepumMenta, [llkonpHbi OHONOrwdeckuil SKCIEPUMEHT B
TOZOBOM M  TeMaTudeckoM  IUiaHupoBanuu.  Cpemmduxa  HIKOIBHOTO
OMOIOTHYECKOTO IKCTIEPUMEHTA.

5.2.2. Buonozuueckuni sxcnepumenm no pasdeny «Pacmenuay. OcobeHHOCTH
SKCIEpHMEHTA II0 M3YUYEHHIO Ju3HM pacteswil. IloxrorosurenbHble paboTel IO
yueGHBIM OMBITaM C pacTeHHsMH. BpiOop M HOAroToBKAa OOBEKTOB AT OIBITOB.



[MpopamyBanre ceMsH Jas ONBITOB. DBhpalluBaHWe pacTeHHH Ha BOJE.
Ilogroropka BnaxHbix kKamep. [l1anupoBaHue paboTel IO NOATOTOBKE
OHBITOB K YPOKaM
5.2.3. buonozuveckuu sxcnepumenm no pazoeny «Kueommuwvien. OcobeHHOCTH
SKCIEPUMEHTA [0 H3YYEHHWIO JKHU3HH JKHBOTHBIX. [lomrororurensHbie paboTel K
y4eOHBIM OMBITaM € JKUBOTHEIMH. BEIOOD ¥ HIOHIOTOBKA OOBEKTOR [JIS OITHITOB.
5.2.4. buonozuueckuii sxcnepumenm no pazodeny «Henosexy. OcobennocTd
y4e0HOro sKCIepuMeHTa 110 pasfieny «JenoBeK U ero 370poBbe», KIacCH(UKALHIL.
Ioxroroska ¥ nposeneHue nabopaTopHeIX pafoT mo pasfgeny «UemoBek W €ro
310poBbe». V3ydeHwe MexaHM3MOB BAOXa W BBIAOXA Ha wmojeny. OIBITH 110
temaM: «IIumesapenue», «Hepsras cucremay, «Opradbl HyBCTB», «Bbicias
HepBHas JIeATSABHOCTEY.

5.2.5. buonozuueckuii skcnepumenm no pazdery «Obwas obuonozusy.
ITonroroBka 0OBEKTOB U 000PYNOBaHUS T YIeOHEBIX ONMBITOB 1O pazfieny. OusITs!
110 TeMaM «IBOJIFOHHOHHOE YueHHe», «OCHOBEI IUTOIOTUID.

5.3. labopamoprutiit nparkmuxKym.

Ne | No pazgmena HaumeHoparue nabopatopHbix pabot
/0 | JHCLUIUIMHEI

IIpaBuna pa®oTel ¥ TexHUKa 0E30MIACHOCTH TPH NPOBSIACHHA
OMOII0OrHYecKoro sKcrepuMenTa. JlaGopaTopHsle ONBITHEI IO
aHaTOMuM U Mopdonoruu pacrenuit. JlabopaTopuele OnbITH!
no Guznonoruu pacreHuil. JeMOHCTpAMONHEIE ONBITH IO
1 5.3.1 aHaTOMMK M MOpPQOJIOrUM pacTeHuil. J[eMOHCTpaIlHOHHEIE
ONBITEL 1O  QU3HONOTHH  pacteHuil. Mojeniupopanue
naboparTopHeix  pabor  mo  pazgeay  «PacreHyay.
MoyenupoBaiye IEMOHCTPAIMOHHBIX OIBITOB I10 PA3AETy
«PacteHms».

JlabopaTopHbIE OIBITEI 110 4HATOMHH W MOP(OIOTUH
JKUBOTHBIX. JlaboparopHele  OmBITBI 1O  (U3HOIOTUU
KUBOTHBIX. [leMOHCTpallMOHHBIE OTBITHI IO AHATOMHM H
2 5.3.2 MOPQONOTHH KHUBOTHBHIX. JIEMOHCTPAIIHOHHLIE OIBITH IO
(u3yonorny KHBOTHEIX. MojenupoBanue J1aGopaTOpHBIX
pabor mo pazmeny «KusoTHbie». MoaenuporaHue
JI€MOHCTPALIMOHHEIX OIILITOB 110 pazaeny <« KHBOTHBIEY.

OysxnmoHaneHere  npobbl 1m0 pazgeny  «YesnoBex».
DyBEKIUOHANBHBIC TECTH! O pasfeiry «Henoseky». ONbITE Ha

3 5.33 ()EPMEHTATUBHYIO aKTUBHOCTH HHINCBAPHTENBHEIX JKeles.
MonenupoBanye JAeMOHCTPALMOHHEIX OINBITOB 110 pas/eny
«HemoBex».

JIaGopartopHble ONBITH 110 TeMe «BHOXUMIS KIeTKuY.
JIabopatoprsre onbrTh 110 TeMe «I IprcrnocoGuTeIBHbIe
peakuum». J1abopaTopHBIE OIIBITHI IO TEME
«MaxpoIBorHOUHD

4 534




6. YueOno-Meroanydeckoe obecnedenue AHCHHILIAHDI.
6.1. Ocnognas r1umepamypa:
Kapuxosa, H. B. IxonpHbplii OHOTOrMYECKUH 3KCIEpPUMEHT: Y4ebOHo-
metoauieckoe mnocodwe / H.B. XKapuxosa - Tomck: M3pareinscrso
Tomckoro rocynapcTBeHHOTO TIeAaroruueckoro yuupepeurera, 2007, - 36 c.
6.2. Jononnumensnan numepamypa:
AxTvBI3aMS [TO3HABATENBHON JESTeIBHOCTH YHAIMXCA Ha YPOKaX OHOIOrvM:
C6. vayunsx TpyAos. - M.: MI'TIM - 1981. - 120c.
2.bunac, A. B. buonornueckuit sxcriepuMent B ruxosne: Ku. s yautens /
A.B. bunac, P. JI. Mam, A.W. Huxumos u ap. - M.: Ilpoceemenue, 1990. -

192 c.

3.bpynost, E.IL u mp. Camocrosrensapie pabothl yyamuxces 1o Ouosnoruu /
E.Il. bpynost, u ap. - M.: IIpocsemenne, 1969. - 234 ¢.

4. TI'yprosoii, H. H. Ilpaxtideckas 300aHATOMHS TIO3BOHOUHEBIX. 3eMHOBOJHEIE,
ripecmeikatronmecs / H. H. T'yprosoii, u fp. - M.: Beicii. I Ikomna, 1978.- 120 ¢.

0.3. Cpedcmea obecnedeHuA 0CEOCHUA OUCHUUNTHL
1.pk.vspu.ac.ru/pk_2011/docs/pr_magistr/p bio.pdf
2.79.133.86.220/.../cgiirbis_64.exe?...

3. www.dpo.mirea.ru/23335.html
4. dbs.sfedu.ru/www/rsu$persons$.show _umr?p per id...p...

6.4. MamepuanvHo-mexHu4ecKkoe obecneyenue OUCUURTIUHbL.
CrnenmanusupoBanHas J1abopaTopust METOJUKH 00y4YeHHs OHONOIHH C
YBEIMYHUTEIbHBIME IPpHOOpaMu, MyIFTHMEANHHEIM 000Dy JOBaHHEM.

Ner/m | HaumeHoBanne pazgena | Hanvenosanue HaumeHoBanne
(TembI) yuebuoii MaTepHATOB 06yqdeHus, | TeXHHYEeCKUX H
JHCHHIETHHBI (MO,}IYJISI) IFAKETOB IIPOTrPaMMHOr0 AYAUHOBU3IYAJILHBIX CRCXCTR,
obecregenns HCHOJAB3YCMEBIX € XSJILIO
ACMOHCTPANNE MATEPHAI0B

1 | buosrornueckuii IlpopocTtku CeMSIH Muxkpockorisl,
SKCIIEPHMEHT 10 Gaconn,  KOMHATHBIC | IPEHAPOBANIBHBIE  HIIH,
pasneny «Pactenusy». | pacTeHud, V- oOpasHble | IpeIMeTHEIE %1

OpOOMPKH,  BIAKHBIC | TOKPOBHEIE CTEKIa,
KaMmepsl, HaGOPHI | MYJbTHMEARHHEIE
CEMSH, MaTepHallbl.

2 | buonoruueckwuii Kynprypht MUKpOCKONEI,
SKCIIEPUMEHT IO | IPOCTEHINNX, PpedYHOH | IpernapoBajbHBIe  MIVIEL,
pazneny «CKuBoTHBIE®. | pak, aKBapHyMHBIE | IPe/(METHBIC %}

pPBIOKH,  IONYBOZHAS | IIOKPOBHLIE CTeKIa;
uepernaxa, OUABKY | MyJIBTUMENUIHEIC
MEJMIMICKIe, pedHas | MaTepuasl.

phIOa,




IperapoBaIbHbIe
BAHHOYKH, aKBAPUYMEI
PA3JIMYHON BEJIUIMHEL
3 | buonoruyeckuit Mopckas cBuHKa, | [Ipubop mins u3Mmepenus
SKCIIEPUMEHT IO | IITATHBEl M IPY3HL, | JABISHUSA, CEKYHIOMEp;
pazneny «Hemosex» CTIMIIBI KOCTeH. MyJIbTAMEHITHEIE
MaTepHAIIbL.
4 | bronornueckuit Yamxu ITerpn,
IKCIIEPUMEHT I10 HOUIIEBOH  Kpacurens,
pazneny «O01as THIPOTIEPEKHCD
duosnorusy BOJIOPOAA, Habop
IPOOUPOK U CTaKaHOB.

7. MeToguuyecKkue  PpeKOMEHJAIMH [0  OPraHu3amud  HM3y4YeHHs
AMCUHITHHBL.
7.1. Memoouueckue pexomenoayuu npenooasamenio

B pamkax yueOnoro mnana aucrmnimHa «llxomsHeri 6GuonorHdYeckuii
OKCHEPHIMEHT» M3yyaercs JO OCBOSHHUS CTYACHTaMM JAMCUMIUIMHBL «Mertomuka
oOydeHus Ouosorumy». Takmm o0pasoM, OCHOBHOE BHHMaHHE HeOOGXOHMO
YIOCIHTh HM3YYESHHMIO METOINMKH IIpOBEAEHHS caMmoro J1abopaTopHOro u
JEeMOHCTPAILOHHOTO OTIBITOB.

Jlns rpuodperenus cryneHTaMu npodeccronanbubix kommeterimi (TIK), a
UMEHHO 3TO fBISETCH OCHOBHOM 3amadedl IpH H3YYEHMH METOIHYECKUX
TMCIMINIME, TpeDyeTcA BRIpabOTKa MCCHESIOBATENECKIX HABLIKOB. YMEHHE IeIaTh
orMcapgke OHOMOTHYECKHX OOBEKTOB, I'OTOBHTH MHKPOIpenapathl, paboTaTh C
MHKPOCKOTIOM, YMEHME JelaTh 3apHCOBKM, OIMCAHHE ¥ KOMMEHTapHUH
HaOI01aeMOro 1o, MHKPOCKOIIOM, yMeHue paboTaTh ¢ OIpenelnuTel My, AeaaTh
BEIBOJIGI M 0000meHHA. B CBA3M ¢ 9THM OCHOBHBIMH (JOPMAMH ayAHTOPHOM
paboter mo mucrurure «IlkonbHbI GHONOTMYECKHH SKCHIEPHMEHT» JOIDKHBL
6pite  naGopatoprele  3adstus.  JlabopatopHble  paGOTEl  SBIIAIOIIMECH
OJHOBPEMEHHO aKTHBHBIMH M HHTEPaKTHBHbIMU (OPMaMHU TPOBEAEHMS 3aHATHH
CO CTYIEHTaMHU.

W3 npyrux HMHTepaKTHBHBEIX (GopM Hauboyee IPUEMIIEMBIMH K 3aHATHAM
ABIAIOTCS KOJIOKBUYMBI, Ha KOTODBIX MPOUCXOIHT OOCYXAEHHE CTyAeHTaMH
MONYYEHHBIX HMM  pPe3yJbTAaTOB  COOCTBEHHBIX HaOMIONEHHH BO  BpeMms
nabopaTopHBIX  3aHATHH. TpPyNHO NepeoleHHTH 3HAYEHHEe MOJETHPOBAHUI
38HATHH, KOTOPBIE TAKXKE ABIAIOTCA OJHOBPEMEHHO aKTHBHON M HHTEPaKTHBHOM
opmamut  3amsTHi. OxapaxrepusopasHble (QOPMEI  pabOTEl  CIOCOBCTBYIOT
BEIPAbOTKE y CTYJEHTOB: 1) KyIbTYPBI MBIIUIEHHS - YMEHHS JIOTHUECKH MBICIHTE
(pu HabmomeHusAX 32 OOBEKTAMH HCCIENOBAHMMH, IPH 06OOIEHHE Pe3yIbTATOB
UCCNIEOBaHHMH), 2) NMPaBUIBHO CTABHTH BOIPOCEI M OTBEYATH HA HUX, AENaTh
BBIBOIBI, I'PAMOTHO CTPOMTH CBOKO peds (B Xxofe obcyxaenuit), 3) ymeHHs
OOBSCHATL  BIEpBHle  HAOMIOJAaeMble  #BIEHHA THPHPOARI  (HA  OCHOBE
NpHOOPETEHHBIX 3HAHHUI),

7.2, Memoouueckue pekomenoayuu 0ns cmydenmos.




ITepest BhImoNHeHHEM JabopaTopHO# paboThl HEOOXOIMMO O3HAKOMUTHCS
TEOPETHIECKH ¢ 00BEKTOM HCCIEeNOBAHNUS — [I0 yIeOHHKY, TOCOOHIO; II0 PHCYHKY B
yaeOHUKe, MyJIbTUMENUAHOMY H300paXEHMI0 M3y49MThH JAeTanu  o0beKTa.
Hcnone3ys «MeToauyeckie peKOMeH AN K BRIIOTHEHUIO 1ad0paTOPHLIX padboT
0 JIEMOHCTPAIIMOHHBEIX OIBITOB», M3Y4aeTCid BHEIUHEEe M BHYTPEHHee CTPOCHHE
o0bekTa Habmopenus (mocienHee — IO CAMOCTOATENALHO M3TOTOBIIECHHBIM
nperrapataM; I[P HEBO3MOXHOCTH  H3TOTOBJICHHS MOMKHO  KCIONB30BATh
MOCTOAHHBIN npemnapar). Heobxonumo cocTaBuTh HUHCTPYKTHBHBIE KapThl A
YUAHTHXCH.

Yacrs yuedHoro Marepuana aucirmuasl «llIxompHBIN OHONOrHYecKui
OKCIIEPUMEHT» OTBOZHTCS Ha CAMOCTOATENLHOE U3YyUEHME CTyAeHTaMu. Bonpocsl,
pEKOMEHOBaHHEE K CaMOCTOATeTBFHOMY — M3YYeHHRO,  OOBIMHO  He
PAacCMATPUBAIOTCA BO BpeMsl ayIUTOPHBIX 3aHATHH (13-3a HEZOCTaTKa BPEMEHH).
Onp He OTHOCSTCA K OCHOBONOJATAIOIINM, NPHHIMIHANBHLIM, HO 3HAHUC MX
CYIIECTBEHHO pacUIUpsAeT y OOYUaloUMXCs KpPYyrosop, 3pyAHPOBAHHOCTH, N4eT
BO3MOXHOCTh OPHEHTHPOBATHCS HE TONBKO B M3y4aeMOH NMCUMILIMHE, HO U B
O0IEOHONIOrHYEeCKUK HAYKAX H, COOTBETCTBEHHO, CIIOCOOCTBYET (OPMUPOBAHHEQ
BCEX IepeunciieHHsix Beire komreresuuit (ITK, OK).

ITnan camocmosmenvroti pabomer cmyoenmos
Of1riee KOMUYECTBO YaCOB BEIHOCHMEIX Ha CAMOCTOATEARHYIO pabory - 74 yacos

Ne Pasznen [Tepeuens ponpocos | Konmygectso | PopMa KOHTPOIA
JTUCIUIINHbI 9acoB

1. | buonorugeckuit CocrasneHue 20 Konnoxeuym
SKCTIEPHUMEHT I10 WHCTPYKTHBHBIX
pasjeny KapToueK AT
«PacTenusay. TIPOOIEMHBIX

J1a00paTOPHEIX padoT

2. | buonornueckuit Cocrtapnenue 20 MOJEIHUPOBAHTE
IKCHEPUMEHT 110 | IIpOOJIEMHBIX BOIPOCOB
pazneny TS IEMOHCTPallOHHBIX
«KuBoTHEBIEY. OMBITOB IO Pa3fcIy

«/KuBOTHEIEY

3. | buonornueckuit ITonroroska 20 Kosmoxsuym,
DKCIICPUMEHT [0 | PPOHTATBHBIX MOZAEIHPOBaHKE
pasieny JEEMOHCTPALHOHHEIX
«Hemnopex» OTIBITOB IO Pa3feny

«Hesrogex»

4. | bruonorauecxkuit MyasTUME IUHEBIE 14 Koijoxeuym,
9KCOEPHUMEHT [0 9KCIIEPUMEHTEI 110 Nipe3eHTalia
paszeny «Obmas | pasgeny «O01as
OHonorHs» Onosorus»




8. @opMbl TeKywWlero KOHTPOJsI YCHEBAEMOCTH H IPOMEKYTOYHOH
aTTecTanuy o0y4arOmuxce.

8.1. Temamuxa peghepamos (Oor1adoe, scce).
1. MccnemoBatennekast IeSTeNBHOCTD YHAIIUXCA B paMKax yYpoKa OHONOTHH.
2. UccneoBarensekas JeATeNBHOCTD YYAIIUXCS BO BHEYPOUHOH JeATeIBHOCTH.
3. YueHuweckHe KOH(EPEHIMM Kax DPE3yJIbTar HCCIENOBATENBCKOH paboThl
YUATTHXCHL.
4. DxcriepuMeHTanbHaA 0a3a MmWKoNb! U KabuHeTa GHoIoruy.
5. Obopynosasme  HeoOXomuMoe  ANS  OpPTaHH3allMH  IIKOJLHOTO
OHOTOTHYECKOI'0 IKCHEPHMEHTA.
6. IlpobneMsl UCIIOTB30BAHMUA SKCIIEPUMEHTA B IIKOJE.
7.  dopMmupoBaHHEe  TO3HABATEIHHO-HCCIENOBATENBCKOH — KOMIICTEHIIHM
YUaIIAXC [IPYU UCHOJIB30BAHMH 3KCIIEPUMEHTa Ha YpOKe,

8.2. Bonpocyt u 3a0anus 0ns camocmoamenbvHoil pabomel, 6 MOM YUCTE

SPYRNOBOU CAMOCHIOAENbHOU PADOMBL 00YHAIOUIUXCA.

. IoaroroBuTensHbIe PAOOTHI 110 yUeOHBIM OIBITAM C PACTEHHSIMH.

Bribop 1 noarotoBka 00heKTOB I OIBITOB ¢ PACTECHHAMH.

MertoaHKa IpOpalBaHie CEMSIH JIJIst OITBITOB.

BripamyBanue pacreHdil Ha BOAE.

IToaroToBKa BIaXXHEIX KaMep.

IInapupopanue paboTH MO NOATOTOBKE OMBITOB K ypOKaM.

IloproroBurensHeie pabOTHI K YYEOHBIM OIIBITAM ¢ JKUBOTHBIMH.

Bribop 1 noarotoBka o0HEKTOB YIS OIBITOR.

PaspaboTka JEeMOHCTPAMOHHBIX X Ja0OPaTOpHBIX OIBITOB HAa OCHOBE

OHOOTHM JKHBOTHBIX H IIPOTPAMMBI ITO OHOIOTHH.

0 IlpoBenenne QYHKIMOHANBHBIX MPOO C OJHHAM HCILITYEMBIM B KayecTBe

HEMOHCTPAIMH, H PPOHTAIBHO KaK JabopaTopHyio padoTy.

IMoaroToska u nposencHue nabopaTopHerX paboT mo pazpeny «Henosex u

€ro 370poBbe»: M3yueHme MeXaHM3MOB BAOXa M BBIOOXAa HA MOJEIH.

Onpiter mo temam: «lIummesapenue», «Heperas cucteMa», «Oprassl

qyBCTBY», «BhICHIasg HepBHAS eATeNEHOCTEY.

o IloxroroBka 06BEXTOB M 00OpYIOBaHUA 11 yueOHBIX OIBITOB IO paszeny.

OmpIThI IO TeMaM «DBOIMOLHOHHOE YICHHEY, «OCHOBBI I[TOJOTHI.

JlabopaTopHble ONBITEI MO TeMaM «IBOMOLKMOHHOE yueHHe», «(CHOBEI

U TONIOTHIL».

0 JlabGoparopHble ONBITHI IO TeMe «Makpo3BOMIOLMA» B COOTBETCTBHH C
IIpOrpaMMOH.

0 PaspaCoTka JeMOHCTPAUMOHHBIX H JIa0OPATOPHEIX ONLITOB II0 Pasfely
«Obu1as 6HomoTHI».
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8.3. Bonpocwt 0na camonposepku, duanozos, o6cyxcoenuil, OUCKyccuil,
IKCHEpmU3.
0 Bruibop Tematrk® i 7a00paTOPHEIX paboT B COOTBETCTBIM C IPOIPAMMOIL
¥ YIeOHIKOM,



0 OubITE IO KIETOYHOMY CTPOSHHIO pacTenui, npobiaeMubie 1adopaTopHsie
110 JOKA3aTeNbCIBY, YTO BUIOM3MEHEHHBbIE IIOOETH M JIMCThi OCTatOTCH
TAKOBBIMH B KITaCCH(DHKAIIH.

1 OBl MO KIETOYHOMY CTPOSHHIO DACTeHH, pasHooOpasuio IOOEros,
JIMCTHEB, KOPHEU.

o ODBITEL 10 H3YYEHHI0 (UIMOJOIHYECKHX IIPOLECCOB Y pacTeHHI:
TEpEeBIKEHUIO BOABI 110 PACTEHHIO, OKPAIlMBAHKE COCY/I0B, OCOOEHHOCTH
Pa3BUTHA KOPHA

0 OcobeHHOCTH BHEHIHETo CTPOeHUA OCCIIO3BOHOYHBIX H II03BOHOYHLIX
JKUBOTHBIX.

o IToBeneHue GecrrO3BOHOYHEIX M TO3BOHOYHBIX YKHBOTHBIX.

0 OcoGeHHOCTH BHEIIHEr0 CTPOSHUS OeCrO3BOHOYHEIX H IIO3BOHOYHBIX
KUBOTHBIX.

o IlpoBemenue QyHKIMOHAIBHEIX TIPO6 C ONHUM MUCTBITYEMEIM B Ka4eCTBE
JIEMOHCTpPAIIUY, B (POHTATHFHO KaK TabopaTopHYyIo pabory.

0 Ilpoeenenue QyHKIHOHATLHEIX IPOO ¢ ONHHM HCHBITYEMBIM B KayecTRe
JIeMOHCTPALUY, ¥ (PPOHTANBHO KaK IOJTBEPKACHNE TEOPHH.

o CGopka wMogmenedl QU3MOIOTHYECKHX TPOLECCOB HYeNOoBeKAa M HX
JeMOHCTPAIHS.

n PaspaGoTka ICMOHCTPAIMOHHBIX H J1a0OpaTOPHBIX ONBITOB Ha OCHOBE
OHONOI'MH YETOBEKa B IIPOTrPaMMBl 110 OHOIOTHH.

o JlaGoparopHble ONBITHL IO Teme «BHOXMMES KIETKH» B COOTBETCTBUU C

MPOrpaMMoOii.

JTaGopatopuble OnBITEI 0 TeMe «lIpHCTIOCOOHUTENbHBIE DEAKIUM» B

COOTBETCTBUH C MPOTPaMMOii.

[}

8.4, Tecmoesie 3a0anu.

ok

9.

. IHxoneHb1i OHOIOTHISCKHH DKCIEPUMEHT- 3TO. . ...
. K oramam opraiuzanuu npakTideckux paboT OTHOCHTCA. ... ..
. Vuer BospactHRIX ocoOeHHOCTEH y9ammxcs IpH Beldope  GOpMED

IpOBCACHISA H&GOp&TOpHOFO H IIPaxKTHYeCKOro 3aiATHs BIHACT Ha. ...

. Wcnonp3oBanye  IPYIIOBLIX, MHJAUBHJIYATbHBIX (GOpM  OpraHH3auMy

OPaKTHYIECKUX paboT HEOOXOAUMO IIPH. ...\ ...

. HpaBHJIa IO TeXHuKe 0e30macHOCTH HpHU BBIHOJHECHHH GHOJIOTHYECKOTO

SKCIICPUMEHTA SBISFOTCS. ...\ ...

Crenudukoii MKONEHOTO GHONOTUUECKOIO SKCIEPHMEHTA ABIAETCA. . ...
Oco0eHHOCTRIO IKCIIEPHMEHTA [T0 M3YUEHHIO JKU3HH PAaCTeHMH ABIIETCA. . .. ...
[ToaroToRUTENBHBIC PAOOTHI IO Y4eOHBIM OITBITAM C PACTEHMSIMH 3aKIIOYaI0TCs

Br16op 1 oAroToBKa OOBEKTOB UL OIIBITOB OCHOBAHEI Ha............

10.OcoberHocTH 3KCTIEpHIMEHTA 110 N3YHICHHIO JKH3HH JKHBOTHBIX 3aKIIIOYAIOTCS B

11.TToxgroroBuTesbHbIe PabOTH! K Y4eOHBIM OITBITaM C KUBOTHBIMH 3aKIFOYAOTCS



12. Bribop ¥ 1101roToBKa 00BEKTOB JJisl OXLITOB OCHOBAHEI HA. . .. ... .....
13.0coGennocTei0  yueOHOrO 3KCIEpUMeHTa 1O pasmeny “UenoBek ®  ero

3O0POBECY ABIBIETCH.......

14.ITogroroska u nposeferue NaboPaTOpHEIX paboT no pasfeny «UemoBek u

€T0 310pOBLL» OCHOBAHLI HA.. ..

15.Hoxnroroeka 00BbeKTOB U 06OPYNOBaHMS I YUeGHBIX ONBITOB MO PAseNy

«QO01mast SUONOTHS MPEATIONATAET .....vveevecen...

8.5. Ilepeuens 6onpocos 0na npomescymouHoii ammecmauuu (K IK3aMeny,
3auemy).
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12.

13.

14.

15.

16.

17.

I8.

19.

[oprorosurensEple paboTH 110 y4eOHBIM OIBITAM ¢ PACTEHHAMI.

Bri6op 1 moAroToBka 00BEKTOR [ OIILITOB ¢ PACTEHHSAMIL

Meronuxa npopalmBanyie CeMsH JI1 OBITOB.

BrIpaiyBasue pacTeruii Ha BoJe.

IojroToBKa BIIaXKHEIX KaMep.

[InanupoBanye paboTH MO MOArOTOBKE OMBITOB K YPOKaM.
IoxroroutensHbIe paboTh K yIeOHBIM OTILITAM C YKHBOTHEIMIL

Bridop u moaroroska 0OBEKTOB IS OTBITOB.

PaspaboTka NEMOHCTPALMOHHBIX W JabOPATOPHBIX OIBITOB HA OCHOBE
OHOJIOTHH KHBOTHBIX ¥ IPOIPAMMEIL 110 GHONOTHH.

- IlpoBepenue QyHKIMOHANBHEIX TPOG ¢ OXHUM HCIBITYEMBIM B Ka4ecTBe

HEMOHCTPAIUH, ¥ PPOHTAIEHO KaK JabopartopHyio paboTy.

. [oaroroska W mpopeeHne JTaGopaTOPHBIX paboT no pazfeny «Uenosex u

ero 3J0POBEEY: H3YyUEeHHEe MEXaHU3MOB BAOXa U BBIOXa Ha MoAeIH. ONEIThI
mo TtemaMm: «llmuiesapenue», «HepBHast cucTema», «Opramsl 4YyBCTBY,
«Bricimas HepBHAs JeITENLHOCTEY,

HoxroroBka 06BeKTOB M 000pyHOBaHUS A1 y4eOHBIX ONBITOB MO TEMAM
«IBOIOLUOHHOE YueHUe, K OCHOBBI IHTONIOTHI.

JlabopaTopHple OMBITEI 110 TeMaM «DBONIOLMOHHOE yueHHe», «OCHOBBI
LUTOJNIOTHI.

JlabopaTopHEle ONBITEL [0 TeMe «MaKpO3BONIOIHA» B COOTBETCTBUH C
IIPOTPaMMON.

PaspaboTka AeMOHCTPAIIMOHHBIX W JiabOpaTOPHBIX OIBITOB MO paszeny
«O01as Guonorusy.

BriBop Tematuxy mns nabopaTopHEIX paboT B COOTBETCTRMM C IPOIPaMMOi |
yaeOHUKOM.

O1BITBI 10 KIETOYHOMY CTPOEHHIO PacTeHuil, IpobieMHbie 1aGopaTOpHELE M0
AOKa3aTeNBCTBY, YTO BUAOU3MEHEHHbIe TIOOSTH 1 JIMCThS OCTAOTCT TAKOBBIMHE
B Kiaccudukarnmy,

Ombrrel Mo KINETOYHOMY CTPOCHMIO pAcTeHHil, pasHOOOPAasuio I10Geros,
JIUCTBEB, KOPHEH.

OHEITHL 1O  W3YYeHMIO (U3MONOTMMECKUX MPOLECCOB Y  pacTeHwi:
IEPEABIDKEHHIO BOJBI 110 PACTEHHMIO, OKPAIMBAHWE COCYA0B, OCOOSHHOCTH
Pa3BUTLS KOPHS.



20.

21.
22.

23.

24,

25.

26.

27.

28.

OcoOeHHOCTH BHEUIHEro CTpOeHHs OeCriO3BOHOYHBIX U IIO3BOHOYHBIX
’KUBOTHBIX.

Iosenenue 6eCrIO3BOHOUHEIX 1 ITO3BOHOYHBIX JKUBOTHBIX.

Oco0eHHOCTH BHEIIHEI0 CTPOCHHS OECIO3BOHOYHBIX U TI03BOHOYHBIX
AKHUBOTHRIX.

IIpoBenenne QyHKUMOHANBHEIX NPOO C OFHHUM HCIEITYEMBIM B KA4eCTBE
JeMOHCTpalMy, M GpoHTaNBEHO Kak 1abopaTopHyo paboTy.

IlpoBeneHue QyHKIHOHANBHEIX MPOD ¢ OJHUM HCIBITYEMEIM B KAuecTBE
IEMOHCTPALMH U (PPOHTANBHO KaK NOATBEPIKACHHE TEOPHH.

ChOopka Mopenelt (QUIHONOTHYECKHX TMPOLECCOB YENOBEKA M HX
HEeMOHCTpaLys.

Pa3paboTka IeMOHCTPAIMOHHEIX # JAa0OpATOPHBIX OIBITOB HA OCHOBE
OMOJIOTHH YETOBEKa U IPOTPaMMBI 110 GHOJIOTHH.

JlaGopaTopHbie ONBEITEL IO TeMe «BHOXUMUS KIETKH» B COOTBETCTBHHE C
IIPOrpaMMOH.

JlaGoparopupie omeitel 1Mo Teme «[IpUCnOCOOUTENBHBIE pPEaKnuu» B
COOTBETCTBHHM C IIPOTPaMMOi.

8.6. Temot ona nanucanus Kypcoeoii pabomst (npedocmasIaOmea Ha eplbop
obyuaruiezoca, eciii npedyCMompeno pabouum niaHoM).
He npenycMoTpeHEI pabounM IIIaHOM

8.7. @opmyi KOHMPOJIA CAMOCHIOAMENLHOIL pAOOMbL.
Cw. BBIIIE - [I7IaH CAMOCTOATENLHOM paboThl CTYAEHTOB,



Pabouas mporpamva yueOHOH AUCLMIITMHBI COCTaBJeHa B COOTBETCTBHH C
yueOHBIM  [UIAHOM, (eNepaibHBIM  TOCYHAPCTBEHHBIM  00pa3oBaTelbHBIM
CTAHIapTOM BEICLIETO MpodeccHoHANbHOr0 00pa3oBaHUs II0 HalpaBIeHHIO
noaroroBku 44.03.05 Tlemaroruueckoe obpazoBanue [Ipodumau: buonorus u
Xumust

Pabouyio nporpaMmy yueOHON JMCIMINIMHEL COCTaBIIIA:
K.6.H., HomneHT, Kadeaps oOmei OuOTOrMH HMETONMKH o0ydeHusa OHOIOruu
Ty

Kapuxora Haranus BukropoBHa ;4

Pabouas mporpaMMa yueOHOM HAMCUUILIMHEL (MOIYNA) yTBepXKIeHa Ha
3aceqaHuy Kadeapbl obiuell OMONOruy UMETOAMKH 00yUYeHHs OUOIOrH:
npotokon Ne 1 ot 29 asrycra 2014 rona

3aB. xadeapoi cH G/~ Nonrux B.H.

{NOANUCE)

Pabouas nporpamma yueGHON AMCHUIUIMHEL 0a00peHAa METOZUYECKOil
KoMuccuedd bronoro-xuMudaeckoro hakynbTeTa:
upotokol Ne 1 ot 29 asrycra 2014 ropa.
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Ipencenatens MeTommaeckoi koMuccnu bX® &< <=7~ Kygzepa E.IL
{NIOATNKHCE)




