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1 HOACHUTEJIbBHAS 3AIIMCKA

1.1 Heap aucuunauHbl: GOPMUPOBAHKUE CUCTEMATH3UPOBAHHBIX 3HAHUH B oOiactu (u-
3MOJIOTUH PACTEHUI.

1.2 Mecto aucuuniaunbl B ctpykrype OOIL: nuciuminbia « @U3no0iorus pacTeHuin» ot1-
HOCHUTCSI K 00s13aTeIbHOIM YacTu NpeaMETHO-METOAMUYECKOro Moy o npoduito «buonorus»
omoka bl (51.0.07.07). K ucxoaHbIM 3HAHHSIM, HEOOXOIUMBIM Ui H3YUYCHHS JAUCIIUTUIAHBI
«®Du3nonorus pacTeHU», OTHOCATCA 3HAHUSA B 00JacTH OOTaHMKM, LIUTOJOIMH, TMCTOJOTHH,
oOmielt XxuMuu 1 (HU3KMKK. J\MCIUIITMHA SBISETCS OCHOBOM JJISl M3YUYEHHUs TaKUX oOiacTeil 3Ha-
HUH, Kak Ouojoruyeckas Xumus, 6uoreorpadusi, OMOTEXHOJIOTUs1, OMOJIOIrMUECKUE OCHOBBI CEJlb-
CKOT'0 XO03sCTBa, 0011ast SKOJIOTHUSI.

1.3 lucuunjuHa HanpaBJjeHa Ha (popMupoBaHue ciaeayomux komnerenuuii: OITK-8,
[1K-2:

- OIIK-8. CniocoGeH ocylIecTBIATh MeJarorn4eckyto AesiTeIbHOCTh Ha OCHOBE CIIEeLallb-
HBIX Hay4YHBIX 3HAHUI, HHANKATOPOM JOCTUKEHUSI KOTOPOH SIBIISIETCS:

e OIIK-8.3 JlemoHCTpUpYET CHEIMAIbHBIC HAYYHBIC 3HAHUS, B TOM YHCJI€ B TIPEIMETHOU
o0JjacTy,

- IIK-2. Crioco6eH ocyIecTBIIATh MEAarorMuecKyto e TeIbHOCTh MO MPO(pUIbHBIM Mpe/-
MeTaM (JUCIUIUIMHAM, MOIYJISIM) B paMKax IMPOrpaMM OCHOBHOTO OOIIETO M CPEIHEro OOIIero
00pa3oBaHusl, HHAUKATOPOM JIOCTHKEHUS KOTOPOH SBISETCS:

e [IK-2.1 I[IpumeHsieT OCHOBBI T€OpUHU (PyHIAaMEHTAIBHBIX M MPHUKIAJIHBIX pa3aesioB Ouo-
noruu (OOTAaHHWKH, 300JIOTUH, MUKPOOHUOJIOTUH, TEHETUKH, OMOJIOTHH PAa3BUTHS, aHATOMHUHU YEII0-
BeKa, (PU3MOJIOTUN paCTEHUI U KUBOTHBIX, OOIIEH 3KOJIOTUHU, TEOPUU 3BOJIOLUN) Ui PEIIEHUS
TEOPETUYECKUX U MPAKTUYECKUX 3a/1a4.

1.4 IlepeyeHb MIAHMPYEMBIX Pe3yJIbTATOB 00y4eHHus. B pesynbraTe n3ydeHus: 1ucIy-
IUIMHBI CTYAEHT JOJIKEH:

- 3HATh:

® OCHOBHbIE MPOIECCHl KM3HEIEATETBHOCTH PACTUTENLHOIO OpraHu3ma: (hOTOCHHTE3,
JIXaHue, BOAHBIA 0OMEH, MUHEpAJIbHOE MUTAHUE U JIP.;

® MEXaHM3MBI JaNTalUN PACTEHUN K U3MEHSIOIUMCS YCIOBHSIM CPEJIbI;

e HoBeilmune pa3paboTKU U JOCTUKEHHS B 00JaCTH (PU3NOJIOTUN PACTEHUM, IEPCIIEKTUBBI
UX UCMOJIb30BAaHUS /ISl MOBBIIIEHUS POYKTUBHOCTU PACTEHMIA;

® METOJbl HCCIIEIOBAHUS MPOLIECCOB, MPOTEKAIOUINX B PACTUTEIBHOM OPraHU3ME;

- yMeTh:

® CaMOCTOSITENILHO paboTaTh ¢ y4eOHOW nuTeparypoil (yueOHUKaMH, aTiiacaMu, OIpejie-
JTUTEISIMU );

® CHCTEMaTH3MPOBATH 3HAHUS O PACTUTEIBHOM OpraHu3Me, MOJTy4YeHHbIE MPU U3YUEHUU
HaY4YHOI TUTEepaTypsl;

e BBHIOMpATh ONTUMAIBHBIA METOJ] aHAJIN3a PACTUTEIBHOIO OOBEKTA, UCIIONIB3YSI COOTBET-
CTBYIOIINE TPUOOPHI,

® IPUMEHSTh METO/bl MHUKPOCKOIHUPOBAHUS NMPU M3YUYEHUU (DU3HOJIOTHH PACTHUTEIbHOM
KJIETKH;

e U3yyaTh JAMHAMHUKY (PU3MOJOTHYECKUX MPOLIECCOB B OHTOI€HE3E PACTEHUM, CyTOUHBIE
PUTMBI 3THX MPOLIECCOB, BIMSHIE Ha HUX SKOJIOTMYECKUX (PaKTOPOB;

e pelaTh 337a4u MO OMPEENIEHNUI0 OCHOBHBIX (DU3MOJOTHYECKUX BEIUUNH;

® TOTOBUTH HAIJISIHbIE MAaTEPHUAJIBI I IPUMEHEHHS B 00yUEeHUH;

BJIAJeTh:

e 0a30BBIMU MPEACTABICHUSIMU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX M COBPEMEHHBIX JOCTH-
KEHUAX (PU3HOJIOTUN PAaCTeHUH;

® COBpPEMEHHBIMU METOJIaMHU M CPEJICTBAMM MOMCKAa MHPOPMALUU 1O U3y4aeMOH IUCIH-
IUIMHE;
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® TPAKTUYECKUMHU HAaBBIKAMHU HKCIEPUMEHTAIBbHOM paboThl B 001acTH (PU3MOIOTHH pac-
TEHUH.
1.5 O01mast Tpy10€MKOCTh THCHHMILIMHBI COCTABIISIET 5 3adeTHbIX eaunwuil (180 gacos).
[Tporpamma npemycMaTrpuBaeT U3ydeHHE MaTepualia Ha JIEKIUAX U J1a00OpaTOPHBIX 3aHs-
tusx. [IpenycMoTpeHa camoctosiTenpHas paboTa CTyJEHTOB 10 TeMaM M pasjenam. IIpoepka
3HaHUH OCYIIECTBISIETCS PPOHTAIBHO, HHAUBH Y aTHHO.
1.6 O0bemM JUCHUNJIMHBI 1 BHABI Y4eOHOH padoThl
O0beM IMCHMIJIMHBI M BH/ABI Y4eOHOM JesTeJIbHOCTH (04Hasi popma o0yueHust)

Bun yueGHoIi paboTh Bcero yacos 7 CemecTpel 8
OO01m1as TpyJ0€MKOCTh 180 72 108
KonTakTHas pabora 84 42 42
Jlexnun 32 16 16
JlaGopaTopHbie pabOThI 52 26 26
CamocTosTenpHas padora 60 30 30
Buj HTOrOBOrO KOHTPOJIS: 36 3auer DK3aMeH

2 YYEBHO-TEMATHUYECKOE IINTAHUPOBAHHUE

2.1 Ouynas ¢popma 00yueHust
Y4eOHO-TeMaTHYeCKHii IJIAH

AynutopHblie

Camo-

3aHSTUS
Bce- CTOS-
No Paznen (Tema) nabo-
ro JIeK- TeJIbHas
aTop-
10401 patop paboTta

HBIC

1. | Pa3gen 1. Benenue. 2 - - 2

2. | Pa3zgen 2. ®u3nonorus pacTUTEILHOM KIETKH. 16 2 4
Tema 1. KieTka Kak OCMOTHUYECKAsi CUCTEMA. 10

3. | Pa3men 3. BomHbIi pexXuM pacTeHHN. 22 4 6
Tema 2. Pactipenenenue u popmbl BOJBI B KIETKE U B 6
opranusme. Boaublii 6anaHc pacTeHui.
Tewma 3. [locTymnuienue u nepeaBUKeHNUE BOABI 11O 6
pacTeHuIo.

Tema 4. ®U3M0IOTHUECKHE OCHOBBI YCTOMYMBOCTH
pacTeHUH K 3acyxe.

4. | Pazgen 4. YriepogHoe nutanue pacreHuit. ®@oro- 20 8
CUHTE3.
Tema 5. CymHocTh, MacITabbl 1 KOCMHUYECKas pOJTb 2
nporuecca poToCHHTE3A.

Tema 6. IIurmenTsl nucTA.
Tema 7. @OTOCHHTE3 KAK COYETAHUE CBETOBBIX U 2
TEMHOBBIX pPEaKLIUN.

N
N B

5. | Pa3nen 5. MunepanbHOe TUTaHUE PACTEHU. 12 4 6
Tema 8. [ToyBa Kak MCTOYHUK MUTATEIBHBIX BE- 2
IIECTB.

Tema 9. Ilornomenrne MUHEPAIbHBIX 3JIEMEHTOB pac-
TEHUEM.

Tema 10. IluTanue pacTeHHil a30TOM.

6. | Pa3gen 6. [IpeBparicHre opraHMYeCKUX BEIIECTB B 2 - - 2
pacTUTEILHOM OpraHU3Me.

7. | Pazgen 7. [Ipixanue pactenuit (Onogormueckoe 24 6 8
OKHCJICHHUE).




Tema 11. CymHOCTb ¥ poJib AbIXaHMSI B )KU3HHU pac-
TEHUH.

Tema 12. Jlpixanue u OpokeHue. B3auMocBs3b JIbI-
XaHUsS U OpOKEHUSI.

Tema 13. [lyTu gpxatenbHoro oOMeHa.

Pa3znea 8. Poct 1 pazBuTHe pacTeHuU.

Tema 14. PocT KJI€TOK KaK OCHOBa pOCTa MHOTOKJIe-
TOYHOT'O OpraHU3Ma.

Tema 15. ®UTOrOpMOHBI KaK OCHOBHBIE PETYJISTOPBI
IIPOLIECCOB POCTA U Pa3BUTHSL.

Tema 16. Ilepuoguunocts pocta. @usnosornyeckas
IIPUPOJIa IOKOSI PACTEHUH.

Tema 17. PazButue pacrenuil. Kpurepuu pa3Butusi.

24
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Paznen 9. /[BuxeHue pacTeHUi.
Tema 18. [Tonsitrie o nBrKeHUU pacTeHuit. CriocoObI
nBukeHus. Hactuu. Tponu3mel.

10.

Pa3nes 10. YcToltunBoCTh pacTeHU K HEOJIaronpu-
ATHBIM (PaKTOpaM CpeIbl.

Tema 19. Buasl ycTOWYuMBOCTH. Y CTOMYMBOCTh Kak
MPU3HAK, 3aJI0KEHHBIN B HACJIEACTBEHHONH OCHOBE.

16

MTOroBslil KOHTPOJIb — 3a4€ET, 9K3aMEH

36

Hroro:

180

32 52

60

I/IHTepaKTI/IBHOC oﬁyt{elme o JTMCHMIIJIMHE

Pa3pnen (Tema)

Bun
3aHs-
THA

®opma 3aH-
TUSA

Koumn-
4eCcTBO
YacoB

Pasnen 2. ®u3nonorus pacTUTENBHOMN KIETKH.
Tema 1. KiteTka kak ocMOTHYECKast CHCTEMA.

JIK

Jlexknus-
Oecena

2

Pasnen 3. BoxHbIil pexuM pacTeHUH.

Tema 2. Pacnipenenenue u Gpopmbl BOAbI B KJIETKE U
B opranusMe. Boublil GanaHc pacTeHuil.

Tema 3. IloctymuieHne U nepenBUKEHUE BOJBI MO
PacCTEHUIO.

JIK

Jlexknus-
Oecena

4

Pasznen 4. Yrinepoanoe nutanue pacrenuit. @oto-
CHHTE3.

Tema 6. IIurmeHTHI THCTA.

Tema 7. doTOCHHTE3 KaK COYETAHUE CBETOBBIX H
TEMHOBBIX PEAKIIHIA.

JIK

Jlexuus-
BU3yaJln3aIus

Paznen 6. Jlpixanuwe pacTeHwii (Omoloruyeckoe
OKHCJICHUE).

Tema 12. JIpixanue u 6poxeHue. BzauMocBs3b Jbl-
XaHUS U OpPOKEHHUS.

Tema 13. [TyTu apIxaTenpHOro oOMeHa.

JIK

Jlexknus-
BHU3yau3anus

Pa3pnen 7. Poct n pa3BuTHE pacTeHUN.

Tema 15. ®UTOrOpMOHBI KaK OCHOBHBIE PETYJISITO-
PBI IPOLIECCOB POCTA U PA3BUTHSL.

Tema 17. PazButue pacrenuid. Kpurepuu pa3Burtusl.

JIK

Jlexuus-
KOH(EepeHIIUs

Pa3pnen 8. /[BrkeHue pacTeHui.
Tema 18. [lonsitue o ABmxkeHuu pacteHuit. Croco-
Ob1 nBkeHus. Hactun. Tpornu3mel.

JIK

Jlexuus-
KOHCYJIbTaIUs

Pa3nen 9. YcToH4nMBOCTh pacTeHM K HEOJIAronpu-

JIK

Jleknus-




ATHBIM (PaKTOpaM Cpebl. Oecena
Tema 19. Buapl ycToiiunBOCTH. Y CTOMYMBOCTD Kak
MIPU3HAK, 3aJI0’KEHHBIN B HACJIEICTBEHHOW OCHOBE.

UTOI'O 28/84=33 %

3 COJAEPJKAHUE PA3/IEJIOB (TEM)

Pa3gen 1. Beenenue.

Mecto ¢u3u0I0THM pacTeHui B cucreMe HayK. OU3HOIOrus pacTeHU KaK HayKa O Tpo-
1eccax, MpOTeKaroIIuX B paCTUTEILHOM OpraHu3me. 3ajauu GU3nojaoruu pacreHuil. Teopernye-
CKasi U MpaKTU4eCcKas 3HAaUMMOCTh (pu3nonorun pacreHuil. @U3MONIOrUa PaCTCHUN KaK Hay4dHas
OCHOBa 3emuieienusl. JJnanekTn4eckuil moaxoj, — OCHOBA MPABUIBLHOTO MOHUMAHUS (PU3UOTIOTHA
pacTUTENBHOrO OpraHu3Ma. B3anMocBs3b BceX (U3MOJOTHMUECKUX IPOLECCOB B OpraHU3Me.
Oco0eHHOCTH CTPYKTYPBI M METa00IM3Ma PACTCHH 110 CPAaBHEHUIO C KUBOTHBIMU. CHHTETHYE-
CKHE CIIOCOOHOCTH pacTeHHid. Ponb (u3nonornu pacTeHuil B MOATOTOBKE Y4HUTENs OMOJIOTHU
CpEIHEN LIKOJIBI.

Paznen 2. ®u3noJiorusi pacCTUTEIbHOMN KJIETKH.

Tema 1. KileTka kak ocMoTHYeCKasi cHCTeMA.

Knerka kak cTpykTypHas ¥ (pU3MOJIOTHYECKasl eIMHHUIIA PACTUTEIbHOIO OpraHu3Ma. Xu-
MHUYECKHMM COCTaB U OCHOBHBIE CBOMCTBA UTOIUIA3MBI: BA3KOCTh, IACTUYHOCTD, ABHKeHUE. [{1-
TOIUIa3Ma KaK KOJUIOMJHAs CHCTeMa. 3HAYEHUE CBOMCTB LIUTOILIA3MBI B IPOLECCE B3aUMOCH-
CTBHs pacTeHHH co cpenou. IIponunaemocts nuromiasmsl. [lnazmanemMma u tonoract. Ilepe-
HOC MOHOB 4epe3 MeMOpaHy. Teopuu NpoHMLAeMOCTH LuToIuIa3Mbl. [locTymieHre HoHOB B Ba-
KYOJIb.

[Toctynnenue Boxabl B pacTUTENbHYIO KiIeTKy. duddysus. IlonaTue xumuyeckoro mo-
teHuuana. Ocmoc. OcMoTudeckoe naBieHue. PacturenbHas KjieTka Kak OCMOTHYECKas CUCTEMA.
SIBnenue mia3moinmsa u Typropa. Metoasl n3MepeHus OCMOTUYECKOrO aBiieHus. Bennynna oc-
MOTHYECKOTO JAaBJIECHUS y PA3HBIX JKOJOTMYECKUX Ipynn pacreHuid. Boxusi norennuan. Typ-
rop. TypropHoe nasnenue. [laBneHue HaOyxaHus. VMI3MeHeHHE OCMOTHMYECKHX IOKa3aresell B
3aBUCHMOCTH OT HACBILIEHUS KJIETOK BOJOM.

Pasnen 3. BoaHblil pe:kxuM pacTeHHu.

Tema 2. Pacnipenesnienue u ¢gopmbl BoAbI B KjIeTKe U B opranusme. Boaublii 6ananc
pacreHuii.

CtpyKTypa U CBOICTBa BO/bl. 3HaUEHHE BOJIbI B KU3HEEATEIBHOCTH pacTeHui. Pacipe-
neneHue u GopMbl BOJbI B KIIETKE U B opraHu3Me. BosiHbli O6anaHc pacTeHUi.

Tema 3. [locTyniienune ¥ nepeABUKeHNE BOABI 10 PACTEHHIO.

Ilocrynnenne Boael B pacreHue. KopHeBas cucreMa Kak OpraH IOIVIOUICHMsI BOJBI.
BepxHuii 1 HWKHUK ABUTATENN BOJHOIO TOKA B pacTeHuu. ['yrranms m «maw» pacreHnid. Kop-
HEBOE JIaBJICHUE, €ro BeduurHa. [urnoresbl, 0OBICHAIONINE MEXaHU3Mbl KOPHEBOTO JABJICHMUS.
BiisiHMEe BHEIIHUX YCIIOBHM HA IMOCTYIUIEHUE BOJIBI Y€PE3 KOPHEBYIO CHCTEMY.

Hcnapenne Boasl pacTeHUsAMH — TpaHcnupauus. CTpoeHHe JUCTa KaKk opraHa TPaHCIH-
panuun. Ycrbuna. CTpoeHue YCTBUIl Y OJHOIONBHBIX M JBYJOJBHBIX paCTeHUN. MeXaHu3M JIBH-
JKEHUS YCTBUL. YCTbUYHAS U KyTUKYJSIpHAs TpaHclupauuu. EQUHMIBI ©3MEpEHHs TpaHCIUpa-
nuu. Meronpl u3yueHus: paboThl YCTHUUHOTO ammnapara. BiusHue yciaoBHid cpesibl Ha TPaHCIIU-
panuto. CyTOYHBIN X0/ IpoLecca TpaHCIIMPALIUH.

[Tepeasuxenue Boabl 0 pacteHuto. [lepensrrkeHne BOJbI O COCYAOB KOPHS. AIOIIACT
U CUMILIAcCT. DHJ0JIepMa Kak (uznonoruueckuit 6apbep. CKOpoCTh NMepeIBUKEHUS BOBI y pa3-
HbIX pacteHul. Teopus cuennenus /lukcoHa.

Tema 4. ®u3noj0ru4ecKre OCHOBbI YCTOMYMBOCTH PACTEHUH K 3acyxe.

OU3NOIOTUYECKUN OCHOBBI YCTOMYMBOCTH PAacTEHUI K 3acyxe. ATMOC(EpHas U MMOYBEH-
Has 3acyxa. Bomusiii nedpunut, BpeMeHHOe U riay0okoe 3aBsaanue. Ousnonorndeckue u OMoXu-
MUYECKHE U3MEHEHUSI paCTeHUM TIPH TIeperpeBe U 00e3BOKMBaHUK. BoHBIN 00MEH y pacTeHUM
PasHBIX AKOJOTHUECKUX TPYII: TUTPOPUTHI, ME30OPHUTHI, KCEPOPHUTHI. 3aCyXOyCTOHUYMBOCTh pac-




7

tenuit. Kcepomopdnas ctpykrypa. [Ipasuno B.P. 3anenckoro. U3meHnenne 3acyXoyCcTONYHMBOCTH
pacTeHull B oHTOreHese. Kpurnueckue nepuosl.

Pasznea 4. Yriepoanoe nurtanue pacrenuii. ®oTocuHTe3.

Tema 5. CymHocTh, MacITadbl M KOCMHUYECKasi PoJib Npouecca OTOCHHTE3A.

PazBurtue yuenus o porocuntese. CylUHOCTb, MACIITaObl 1 KOCMHUYECKasl poJib IIpolecca
¢dorocunTesa. CTpoeHue TUCTa Kak opraHa (poTocuHTe3a. XJIOpOIIacThl, UX CTPYKTypa U pojib B
npoiecce GOTOCHHTE3A.

Tema 6. IIurmeHTHI JIMCTA.

ITurmenTs! nucta. Xa0po(uiisl, UX TUIBI, XMMUYECKas CTPYKTYpa, paclpoCTpaHEeHHE B
pacTUTeNbHOM MHpe. XUMHYeCKue U (u3ndeckue cBoiictBa xiopoduiuia. KapotuHomasl u
(UKOOMIIMHBL, ©X XUMUYECKOE CTPOCHHUE, CIIEKTPHI MOIJIOLUIEHUS, (PU3UO0TIOrHYeCKast pOJlb.

Tema 7. ®oTOCHHTE3 KAK COYeTAHUE CBETOBBIX U TEMHOBBIX peaKLMil.

@doTOCHHTE3 KaK COYETaHHE CBETOBBIX M TEMHOBBIX peakuuil. CBeToBas (aza GOTOCHH-
te3a. @orodusnyeckuii 3tan. CUHTICTHBIM M TPUILICTHBIA YPOBHU BO30YXKIEHHUS MOJICKYJIbI
xsopoduiuia. DoTocUHTETHUECKAS EIUHULIA.

®oroxumuyeckuil stan ¢orocunTesa. [lonsartue o ¢orocucremax. Luknuueckoe u He-
ukiyeckoe poropochopunuponanus. Potoau3 Bojabl U BblaeneHue kuciaopoaa. ConpspkeHue
TpaHCHOPTa IEeKTPoHOB 1 oOpazoBanue AT®. [IpoxykTsl poToXHMUYecKkoro 3tamna GOTOCHHTE-
3a.

TemnuoBas ¢aza porocunTe3a. POTOCHHTETHUECKUI UK YCBOCHHS YTIIEKUCIOTH — C-3
nyTh (ki Kaneuna). OOpa3oBaHre KOHEYHBIX MPOAYKTOB (poTocunTeza. C-4 myTh POTOCHH-
te3a (uuka Xerdya — Ciaka — Kaprimnosa). Oco6eHHOCTH (POTOCHHTE3A 110 TUITY TOJCTSIHKOBBIX.

doToabixanue. DBONIOIMS (POTOCHHTE3a: XEMOCHHTE3 U (POTOPEYKIIUS.

Okonorusi GOTOCHHTE3a. XpOoMaTHUYecKasl aganTaiusi MOPCKHX BoJaopocieid. J[HeBHOM
xo7 potocunTe3a. POTOCUHTE3 U ypOXKail.

Pa3zpnen 5. MuHepajibHOe MUTaHHE PACTEHUI.

Tema 8. IlouBa KaKk HCTOYHHK NMHUTATEIbHBIX BEIIECTB.

HcTopust n3ydeHus MUHEPaIbHOTO (KOPHEBOI'0) MUTAHUSI PACTEHUI. DJIEMEHTHI, BXO/Is-
M€ B COCTAaB PACTUTEIBHOI'O OpPraHu3Ma, uX 3HaueHue. MeToabl HccieJoBaHusl NoTpeOHOCTeH
pacTeHMil B 3J€MEHTax MUTaHUS. Y PABHOBELICHHbIE PAaCTBOPHL. SIBIEHHE aHTaroHM3Ma HOHOB.
®uznonornyeckass poib MAKpPO- M MHKPOIEMEHTOB B KM3HM pacTeHui. Pusnonorunyeckue
HapyLIeHUsI, BOSHUKAIOIINE IPU HEAOCTATKE WIH U30BITKE OTAENIBHBIX JJIEMEHTOB.

ITouBa KaKk MCTOYHMK NMUTATENBHBIX BEIECTB. IIuTaTenbHbIE BEIIECTBA IOYBHI M UX YCBO-
S€MOCTb. 3JHaU€HHE OOMEHHBIX MOHOB B NMUTaHUU pacTeHuil. BiusHnue pH mouBsl Ha ycBoeHue
IIUTATEJIBHBIX BEIECTB U POCT PACTUTEIBHBIX OpPraHM3MOB. 3HAYEHUE NOYBEHHBIX MUKpPOOpPIa-
HU3MOB. MUKOpH3a U €€ POJib B MUTAaHUU pAacTeHH. [I0OUBEHHBIN IOTIIOMAOMINI KOMILIEKC.
Posib KOPHEBBIX BBIJIEJIIEHUN B YyCBOCHNUHU BELIECTB.

Tema 9. ITorsomenne MUHEPaJIbHBIX 3JIEMEHTOB PACTEHHUEM.

KopHeBas cucrema Kak opraH INOTJIONICHUsS MUHEpalbHBIX BemecTB. O0mas u padoyas
ajzicopOupyolre MoBepXHOCTH KOpHs. [laccuBHOE M akTUBHOE MOCTYIIJICHHE BEIIECTB B KOpHE-
Byto cuctemy. [loctymienue cosieil B cBOOOJHOE MPOCTPAHCTBO KOPHS. 3HAUEHHE IMPOLECCOB
aacopOuuu mpu moctyruieHuu coieil. [lyTu mepenBukeHHUS BEIIECTB J0 COCYA0B KCUJIEMBI.
Cummutact u anoruiacT. JlanpHuit U OMKHUE TpaHCopT MOHOB. KpyroBopoT MHMHEpaIbHBIX
AIIEMEHTOB B PACTECHUH (PEYTUIH3AIMA).

Tema 10. IlnTanue pacTeHnii a30Tom.

[Tutanue pactennii a3oTroM. PU3MONIOTHYECKask POJib a30Ta. Y CBOCHHE PACTEHUSIMU CBSI-
3aHHOTO a30Ta. AMMHAaK M HMTpaThl KaK MCTOYHUK NUTaHUA a30ToM. llyTm BoccTaHOBIIEHUS
HUTPATOB B PACTEHUHU. YCBOEHHE MOJEKYJISIpHOro azora. OCOOEHHOCTH MUTaHUS a30ToM 0000-
BbIX pacteHuil. HecumOnornyeckne 1 CUMOMOTHUYECKHE a30TO(PHUKCATOPbl. MeXaHHU3M a30To-
¢bukcauyu. PacTeHus ¢ yKJIOHSIOIIMMCS TUIIOM a30THOTO MUTAHUSA: MApa3UThI, MOJIyNApa3UTHI,
HACEKOMOSITHBIE.

DU3HOIOTUYECKUE OCHOBBI MPUMEHEHHUSI YI00pEHUH.



Pa3znea 6. [IpeBpanienne opraHuyecKUX BelleCTB B PACTUTEILHOM OpPraHU3Me.

[TonsiTe 06 oOMeHe BemiecTB. YTICBOJBI, UX (PU3UOIOTUYECKAsT POJIb. DTaIbl MPEeBpa-
LIEHUs YTIEBOAOB B POLECCE PA3BUTHS PACTEHUM.

A3oTHBII 00MeH B pacteHusix. IIpomeccsl aMMHUPOBaHUS, IEPEaAMUHUPOBAHUS, JI€3aMH-
HUPOBAHUSA U 1€KapOOKCHINPOBAHHUS.

JIunuapl, ux GU3NOIOTHUYECKasi POJib, CBOMCTBA. KucinoTHoe yncio, HoaHOe Yuciio, Yuc-
JI0 OMBUICHHMSI. DTallbl CHHTE3a )KUPA B PACTUTEIBHOMN KIIETKE.

Opranunyeckne KUCIOTHI, UX (Qu3nonoruyeckas posib. O0pazoBaHue U B3auMOIIpeBpalle-
HUE OpPraHUYECKUX KHUCIIOT.

[lepenBuxenne OpraHMYECKMX BEIIECTB [0 PACTEHHUIO. BHYTPHUKIIETOUYHBIM TPAHCIOPT,
ME)KKJIETOUHBIN MapeHXUMHBIM TPaHCIOPT, (PI03MHBIN TpaHCOpT. BinsHue BHEIIHUX yCIOBUM
Ha MepeIBMKEHNE OPraHMYECKUX BEIIECTB 10 (uiodMe. MexaHusm (II03MHOTO TPAHCIIOPTA.

Pasznen 7. [Ibixanue pacrenuii (0M0J1I0rnyecKoe OKMCJIeHneE).

Tema 11. CymiHOCTb ¥ POJIb AbIXaHHUS B )KU3HU PACTEHMH.

CyIIHOCTB M POJIb IbIXaHUS B KU3HU pacTeHuil. HTeHCMBHOCTD abixaHus. CyOcTparhl
JBIXAHUS, TBIXaTSIbHBIN K0 PUIHMeHT.

Tema 12. /Ipixanue u Opoxenue. B3anmMocBsi3b IbIXaHUS U OPOKEHUS.

OxkucnuTenbHO-BOCCTaHOBUTENBbHBIEC TIpotiecchl. Pa6otel A.H. baxa u B.W. [lannaauna
0 TeOpUu OUOIOrHuecKoro okucieHus. bpoxxenue. BzaumocBs3b npixanust u Opoxxkenus. dep-
MEHTHbBIE€ CUCTEMBI JIbIXaHHUS.

Tema 13. IlyTn AbIxaTeJbHOr0 00MeHa.

[Iytu neixarenpHOro oOMeHa. JIuXOTOMUYECKUN (TIMKOIUTHYECKUI) MyTh: aHadpoOHast
¢daza (rmukonu3) U adpobHas ¢asza (UMK TPUKApPOOHOBBIX KHCJIOT, 3JIEKTPOHHO-TPAHCIIOPTHAS
1ICTIh ).

AnotoMuyeckuii (meuto3odochaTHblil) MyTh JbIXaHUS.

OxucnurensHoe Qochopunuposanue. ITyHkTsl conpsixenus (oopasoBanus AT®). Xe-
MHOCMOTHYECKas Teopus MuTdesia.

Bnusinue ¢pakTopoB BHEIIHEN Cpeibl HAa IPOLECC IbIXaHUS.

Pasnea 8. Poct u pazBuTHe pacTeHuni.

Tema 14. PocT K/1€TOK KaK 0CHOBA POCTa MHOTOKJIETOYHOI'0 OPraHU3Ma.

ITonsatue o pocre pacrenui. Kputepun pocra. OTimdne pocta pacTeHMM OT pocTa KH-
BOTHBIX OpraHu3zMoB. PocroBsie koppemnsiuuu. [lonstue o nonsipHoctu pacreHuid. CnocoOHOCTh
pacTeHHH K pereHepanym.

PocT keTok kak 0OCHOBa pocTa MHOTOKJIETOUHOT0 opranu3ma. ®assl pocra kietok. Oco-
OEHHOCTHU pocCTa PaCTUTENbHBIX OpraHu3MoB. bombinas kpuas pocra Cakca. Tumsl pocta opra-
HOB pacTeHHil. OcOOEHHOCTH MPOPACTAHUS CEMSH.

Huddepennunanus kieTok U TKaHed. TOTUNOTEHTHOCTh Ki1eTok. KynbTypa n301MpoBaH-
HBIX KJIETOK M TKaHeH. Vcrmonb30BaHue €€ B CENEKIMH U OMOTEeXHOJIOTHH. | nOpuan3anus Kie-
Tok. ['enHas umwxenepus. ['unoreza bonnepa o cucteme MOPPOreHETHIECKUX «TECTOBY.

Tema 15. @®UTOropMOHBI KAK OCHOBHBIE PEryJIsiTOPBI IIPOLECCOB POCTA U Pa3BUTHA.

@UTOrOPMOHBI KaK OCHOBHBIE PETYJISITOPHI NIPOLIECCOB POCTa U Pa3BUTHsL. AYKCHUHBI: HC-
TOpUS OTKPBITHS, 00pa3oBaHue, XUMUYECKHI cOCTaB, PU3NOIOTUYECKas POJIb.

I'n66epennuHbl: UCTOPUST OTKPBITUS,, XUMUYECKUH cOCTaB, 0OpazoBaHue, (Hu3noIornye-
ckas poib. CXOACTBO U OTJIMYKE C IEHCTBUEM ayKCHHOB.

LIUTOKMHUHBI: UCTOPUSL OTKPBITUS, 0Opa30BaHKE, XUMHUECKUH COCTaB, (PU3NOIOTHYECKAs
pOJIb.

[TpupoHble MHTHOUTOPHI pOCTa: 3TUIIEH, A0CIIM30Bast KUCIIOTA, KyMapHH.

MexaHu3M peryiasTopHOro AeicTBUS GUTOrOopMOHOB. B3aumoielicTBuE TOPMOHOB pOCTA.
[TpumeHeHne GUTOrOPMOHOB B MPAKTUKE PACTEHUEBOJICTBA.

BrnusiHue BHEMIHUX yCIOBUM HA poCT pacTeHuil. DUTOXpOoMHas cucTeMa.

Tema 16. Ileppoguunocts pocta. @PU3M0JI0rHYECKasi IPUPOAA MOKOSI PACTEHHIA.

[Tepuonuunocts pocta. dusnonoruueckas Npupoaa Mmokosi pacteHuid. Buapsl nokos. Pe-



TYJISILUS TIPOLIECCOB MOKOS.

Tema 17. PazBuTne pacrenunii. Kpurepuu passurus.

Pa3sButne pacrenmii. Kpurepun passutus. COOTHOLIEHUE NMPOLIECCOB POCTA U PA3BUTHA.
Onrorenes pacrenuil. Knaccudukanus stanos passutus M.X. Yaitnaxsna u U.B. Muuypuna.
MoHokapnnueckue U nojaukapnudeckue pacrenuil. [lonstue o6 opraHoreHese. DTamnbl OpraHo-
rere3a. CrapeHne Kak HEOOXOTUMBIM 3Tan OHTOTE€HEe3a pacTeHHi. Dtambl crapeHus. Teopus
HUKJIMYECKOro cTapeHus u omodioxkenus pacrenuid H.I1. Kpenke.

Perymsuus npoueccoB pa3BuTHs pacTeHUs. BiMsHME BHEIIHHUX YCJIOBHM Ha CKOpPOCThb
pasBuTHs. SpoBuzanus u ¢poronepuoausM. Pois guroxpoma B BocnpusATHH (OTONEPHOANYE-
CKOM peakuuu. 'opMOHanbpHas KOHLENIUSA IBETEHU. [ UII0TE3a 0 HaJTMYMKU TOPMOHA LIBETEHUS —
aHTE3UHA.

WuTerpanust pU3HOIOTUIECKUX MPOLECCOB M €€ CBA3b C MPOAYKTUBHOCTBIO PACTCHHU.
Kynbrypa kietok u TkaHel. Mcronp3oBaHue ee B cesleKUMU UM OMoTexHosoruu. ['mbpuansanus
KJIETOK. | eHHas MHXKeHepHs.

Paznen 9. /IBu:kenne pacreHuii.

Tema 18. Ilonsitue o nBu:keHun pacreHuii. Cnocoonl ABukenns. Hactun. Tponus-
MBI.

[Tonsitue o aBuxeHun pacteHuil. CriocoObl aBkeHus. Takcucel. Tponu3Mbl U HACTHU.
['eoTpornusM, ruApoTponu3M, GOTOTPOIU3M, XEMOTPOIH3M, a3POTPOIN3M, TUTMOTponu3M. Po-
TOHACTUH, TEPMOHACTUH, HUKTUHACTUH, CEICMOHACTUH, aBTOHACTUU. DHU3MOJIOTHYECKas IPUPO-
Jla POCTOBBIX ABM)KCHUH. 3HAUEHUE TOPMOHOB B OCYILIECTBIICHUU ABH)KCHUN Yy PACTEHUH.

Paznen 10. YcToiiunBocTh pacTeHMii K He0JIAronpusiTHLIM GaKTOpam cpebl.

Tema 19. Buabl ycTOHYMBOCTH. YCTOWYMBOCTHh KaK NPHU3HAK, 3aJI05KEHHbIA B
HAaCJIeACTBEHHOI OCHOBe.

[Tonstre 06 ycroilunBOCTH pacTeHUil. Buabl ycToH4uMBOCTH. YCTONYMBOCTh KaK IpHU-
3HaK, 3AJI0’KCHHBIM B HACJIEICTBEHHON OCHOBE.

XKapocroiikocTs pactennit. Crioco0bl alanTalliy pacTeHUH K eperpeBy.

X010I0CTOUKOCTh pacTenuii. Hapymienne oOMeHa BemecTB Kak OCHOBHAsI IPUYMHA TH-
0eu TeruIoII0O0MBBIX pacTEHUH P MOHMKEHHOM TemIieparype.

Mopo3oycToitunBocTh pacTeHui. [IpuunHbl rubenu pacTeHuil Npu OTPULIATEIbHON TeM-
nepaType. 3aKkaluBaHUe pacTeHUH Kak oOpaTtumoe (usmnonorunyeckoe npucrnocodiaenue. PaboTs
H.A. Makcumosa u 1.11. TymanoBa. ®a3bl 3akajlMBaHUsI.

3umocToiikocTs pacteHud. [IpuunHbl rubenu pacTeHUH OT HeOIaroNpHATHBIX 3UMHHMX
yCloBHi. BreinpeBanue, BBIMOKaHHUE, BBITUPAHUE PACTCHUM.

ConeycroiiunBocTh pacTeHUH. [IpHunHBI MOBpEXIEHUH 1 THOENN pacTeHH OT BBICOKOM
KOHLEHTpauuu cojeil. ['anoputel, nx tunsl. [loBbIeHre yCTORYMBOCTH PACTEHUHN K 3aCOJIEHUIO
MIOYBBI.

I"azoycroiiunBocTh pactenuil. HapyiieHre oOMEHHBIX MPOLIECCOB Yy PACTEHUM MpHU JAeH-
CTBUM TOKCUYHBIX 'a30B.

VYcToluuBOCTh pacTeHuil K OmosorudyeckuM (akropam BHemIHel cpensl. [Ipuynnbl 0o-
JIE3HEW pacTeHHMH M B3aMMOOTHOILIEHHUs Iapa3suTa U pacTeHUs. MexaHu3Mbl BO3IEHCTBUS Iapa-
3uTa Ha pacTeHne OU3HOI0TUS 3aIUTHBIX PEAKIUI pacTeHU. MeXaHN3MbI 3aIHTHI.

4 METOJMYECKHUE PEKOMEHJIALIMY (YKA3AHMS) J1J151 CTYJEHTOB
110 OPTAHM3AIINYM N3YUYEHUS TN CHATITAHBI

[Tpuctymnas Kk U3y4yeHHIO AUCHUIUIMHBI, HEOOXOIUMO B EPBYIO OUEPEb O3HAKOMUTHCS C
coJiepskaHueM paboueil mporpaMmel. B kypce ¢usnonoruu pacteHuit U3y4yaroTcsi 3aKOHOMEPHO-
CTH U MEXaHU3MBbI (PU3NOJIOTHYECKUX MPOLIECCOB PACTUTEIHHOIO OPraHU3Ma, JIekKalluX B OCHOBE
UX KU3HEAEITEIbHOCTU. 3HAUNTEIbHOE BHUMAHHUE YJIENISIETCs BOIPOCAM PETYJISUU OOMeHa Be-
IIECTB, SKOJIOTHYECKUM acleKTaM, a TaKkKe B3aUMOCBSA3H (DU3MOIIOTHYECKUX MPOIECCOB, CO3/a-
HUIO 1IEJIOCTHOTO MPE/ICTaBICHUS O PACTUTEIHHOM OpraHU3Me, T.€. YaCTHBIE BONPOCH! (HHU3HOII0-
MM pPacCMaTPUBAIOTCS KaK MPOSABICHHE 00IIe0MOIOIHYECKIX 3aKOHOMEPHOCTEH.
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Onnoit 3 Gopm opraHuzanuu y4eOHOW NEATEIbHOCTH SBIISACTCS JICKIUS, UMEIOIas I1e-
JIbIO aTh CUCTEMATU3UPOBAHHBIE OCHOBBI HAYYHBIX 3HAHHUU 1O TUCIUILINHE.

[Ipu n3ydenun u mpopaboOTKE TEOPETHUECKOro MaTepuaia HeoOXOAMMO: MOBTOPUTH 3a-
KOHCIIEKTUPOBAHHBIM Ha JICKIIMOHHOM 3aHATHUH MaTEpuaj U JIONOJHUTh €ro ¢ Y4ETOM PEKOMEH-
JIOBAaHHOU 10 IaHHOM TE€ME JIUTEPATYPBL; IPU CAMOCTOSITEIIBHOM U3yYEHUH TEOPETHUYECKOU TEMBbI
clenaTh KOHCIIEKT, UCIIOJIb3Ysl PEKOMEHIOBAHHYIO JTUTEPATYPY.

[Ipn u3ydeHuu crtyaeHTam — OyAyHIMM YYHUTENISM — IMPUBHBAIOTCS YMEHHSI M HaBBIKH
OTIBITHUYECKON pabOThI C )KUBBIMU PACTCHUSAMH. JTO OCYIIECTBISETCS B XOJE JIA0OPATOPHOTO
MIPaKTUKyMa.

[Ipexae yem IpUCTYNHTh K BBITIOJHEHHUIO TaOOPAaTOPHBIX padoT, a TakKe MPH MOTOTOB-
K€ K KOJUIOKBUYMaM, HEOOXOJIMMO OCBOMTH TEOPETUUYECKUN MaTepuall, KOTOPbI M3laraercs B
XO0JI€ JJEKIIMOHHOI0 Kypca, IPOAHAIM3UPOBATh PEKOMEHIOBAHHYIO JINTEPATYPY, J€Jasl IPU 3TOM
KOHCIEKThI IPOYUTAHHOTO WJIM BBIMUCKHU, KOTOPBIE MOHALO00STCS MPU OOCYX ACHUU Ha 3aHSTUU.
[Tpu BEIMOTHEHNH JTA00PATOPHBIX PadOT, HEOOXOIUMO CTPOTO COOJIIOIATH MPUHATYIO METOIUKY
¥ HEOOXOUMYIO TeXHUKY Oe3omacHocTd. OTYeT 0 paboTe MPUBOIUTCS B TETpaau B BUje Tpadu-
YECKUX PUCYHKOB C HEOOXOJMMBIMU MOIMKUCIMHE, TaOIUI], pacueToB (PH3NOIOTHUSCKUX ITOKa3a-
TeJel U 00s13aTEIbHOTO BBIBOJIA, B KOTOPOM OOBSICHSIFOTCS TIOJTyYEHHBIE B XO/JI€ OTbITa pe3yibTa-
THIL.

PaGora ¢ y4ueOHOI 1 Hay4HOU JUTEpPATYpO SIBISETCS IIaBHOM (HOPMOIN CaMOCTOSITEINb-
HOUM pa0OThl U HEOOXOAMMA MPH MOJATOTOBKE K KOJUIOKBUYyMaM, TECTHPOBAHMIO, 3a4ETy U JK3a-
MeHy. OHa BKIIOYaeT MpopabOTKy JIEKIIMOHHOTO MaTephalia — KOHCIEKThl PEeKOMEHIO0BaHHON
JUTEPATyphl 1O 3alaHHON TemaTuke. KOHCIeKT JOmKeH OBITh BBHITIOJIHEH B OTJEIBHOM TE€TpaaH,
COJIepXkaTh OTBETHl Ha KaXK/Ibli IOCTABJIEHHBIN B TEME BOIPOC, UMETh CCHUIKY Ha UCTOUYHHUK HH-
dbopmatu ¢ 00s13aTebHBIM yKa3aHUEM aBTOPa, HA3BaHUS U rojia U3/IaHUs UCIIOIb3yeMON Hay4-
HOM nuTeparypbl. KOHCTIEKT MOXET ObITh OMOPHBIM (COAEPKATh JIUIITHL OCHOBHBIE KIIFOUEBBIE T10-
3UIUH), HO TIPU ATOM MO3BOJISIOIINM JaTh MOJHBIN OTBET MO BOMPOCY, MOXKET OBITh MTOAPOOHBIM.
O0beM KOHCTIEKTa OIpeAeseTcsl CaMUM CTyJeHTOM. B mporecce paboThl ¢ yueOHON U HAYyYHOMN
JIUTEPATYPOMl CTYJIEHT MOXKET: J€JaTh 3alMCH 0 X0y YTE€HHS B BHJI€ IPOCTOrO WJIM pa3BEpHY-
TOTO IUTaHA; COCTABJIATH TE3UCHI (IIUTHpPOBaHME Hanboyiee BaKHBIX MECT CTaThbH WM MOHOTpPA-
bun, KOPOTKOE M3JI0KEHHE OCHOBHBIX MBICIIEH aBTOpa); TOTOBUTH aHHOTAIMHU (KpaTkoe 0000-
[IEHHE OCHOBHBIX BOMPOCOB PaboThI);

Heo6xomumMo oTMeTHTh, 4TO paboTa ¢ JUTEPATypOid HE TOJBKO TMOJIE3HA KaK CPEACTBO
Oonee TyOOKOTO M3Y4YeHMs AUCLUUILUIMHBI, HO U SBISETCS HEOThEMJIEMOW YacThIO MPOQeccHo-
HaJBHOM EATEIbHOCTH OYIyIIEero YUUTEsI.

YueGHO-MeTOAMYECKOE 00ecTiedeHne CAMOCTONITeIbHOI PaG0ThI CTYAeHTOB MO AUCIUIIJIHHE

KoauuecTBo
4acoB B COOT-
HaunmMmenoBanue . BETCTBUHU C
Ne @ opMbI/BH/IBI CAMOCTOSITEIbHON PadoThI
paszaena (TemMbl) y4eOHo-
TeMaTHYECKHM
IJIAHOM
1. | Pazgen 1. BBenenue. | M3yueHne OCHOBHOM M IOTIOJHUTEILHOM JIUTEpa- 2
TYpBL.
KoHcnekTupoBaHne n3y4eHHBIX HICTOYHUKOB.
2. | Paznmen 2. ®usnono- | M3ydeHne OCHOBHOH W JIOTIOJTHATEIHLHON JIHTEpa- 4
TUSl PACTUTENILHON TYpBL.
KJIETKH. KoHcnektupoBanue n3y4eHHBIX HCTOYHUKOB.
Pelienne KOHTPOJIbHBIX 3aau.
[ToaroroBka K KOJJIOKBUYMY.
[ToaroroBka K 3auery.
3. | Pa3pgen 3. Boxausii N3ydyeHue OCHOBHOM M JIOMOJTHUTEIBHON JIUTEpa- 6
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pEeXUM pacTCHUM.

TYpBL.
KoHcnekTupoBaHue N3y4eHHbBIX HCTOYHHUKOB.

Pemenne KOHTPOJIBHBIX 3a4a4.
ITonroroBka K KOJUIOKBUYMY.
IToaroroBka K 3a4ery.

4. | Paznen 4. Yriepon- N3ydyeHue oCHOBHOW U JIONTOJTHUTEIBLHON JIUTEpa- 8
HOE MTUTaHUE pacTe- | TypBbL.
Huit. oTocuHTes. KoncnektupoBaHnue n3y4eHHbIX UCTOYHUKOB.
IToaroroBka K TUCKYCCHH.
[ToaroroBka K TECTUPOBAHUIO.
IToaroroBka K 3adery.
5. | Pa3nen 5. Mune- N3ydyeHue 0OCHOBHOM U JIONOJTHUTEILHON JIUTEpa- 6
panbHOE MUTaHUE TYpBL.
pacTeHHiA. CocraBieHnue TabIUIbI.
[ToaroToBKa K KOJJIOKBUYMY.
[ToaroroBka K TECTUPOBAHUIO.
IToaroroBka K 3a4ery.
6. | Pasnmen 6. IIpeBpa- W3y4yeHne OCHOBHOM U IOTIOTHUTEIHHOU JTUTEpa- 2
IIEHUE OpraHuye- TYpBL.
CKHUX BeIecTB B pac- | KoHcniekTupoBaHUE U3yUYEeHHBIX UCTOYHHKOB.
TUTENBbHOM opraHu3- | [loaroroBka K 3K3ameHy.
Me.
7. | Paznmen 7. Ipixanue N3ydyeHne OCHOBHOM U JIONTOJHUTEIBbHON JIUTEpa- 8
pacTtenuii (OMOJIOTH- | TYpBHIL.
yeckoe okucienue). | [logroroBka Kk AUCKyCCHUH.
[ToAroToBKa K 3K3aMEHY.
8. | Paznen 8. Poctn N3y4yeHre OCHOBHOM U JIOTIOJTHUTEIBHON JIUTEpa- 12
pa3BUTHE PACTEHUI. | TYpBL.
IToaroToBKa K TUCKYCCHH.
[ToAroToBKa K 3K3aMEHY.
9. | Paznmen 9. JIpmwxkenue | V3ydeHrne OCHOBHOM W JIOTIOJTHUTEIHLHON JTHTEPa- 4
pacTeHuN. TYpBL.
[ToaroToBKa K KOJJTIOKBUYMY.
[ToAroToBKa K 3K3aMEHY.
10.| Paznmen 10. Ycroii- W3y4yeHne OCHOBHOM U JIOTIOJIHUTEIBHON JIUTEpa- 8
YUBOCTh PACTEHUH K | TYpBL.
HEOIaronpusTHEIM [ToaroToBKa K KOJJIOKBUYMY.
(bakTopam cpeibl. [ToaroToBka K TECTUPOBAHUIO.
IToaroToBka K ’K3aMeEHY.
HUTOT'O 60

THI.

S MPAKTHUKYM 110 JUCHUIIJIMHE

[Tpu u3ydyennn GpU3NOIOTUN PACTEHUN MPUBUBAIOTCS CTYIAEHTAM YMEHUS U HaBBIKU OIbIT-
HUYECKOH pabOThI C )KUBBIMU PACTEHUAMHU. DTO OCYLIECTBISIETCS B X0J1€ JJAOOPaTOPHOIO Mpak-
tukyMma. [lpexae ueM, IpUCTYIUTh K BBHIIOJHEHUIO J1a00paTOpHBIX paboT, HEOOXOAMMO OCBOUTH
TEOPETUYECKHUI MaTepuall, KOTOPBIM U3J1araeTcsl B X0€ JEKIIMOHHOTO Kypca, IPOaHaIu3upOBaTh
PEKOMEHIOBaHHYIO JINTEPATYPY, Aeask MPH 3TOM KOHCHEKThI MPOYUTAHHOTO WM BhITUCKU. [1pu
BBINOJIHEHUH JTaOOpaTOPHBIX padoT, HEOOXOAWMO CTPOro COONIIOAATh MPHUHATYI0 METOAMUKY U
HEOoOXOUMYI0 TeXHUKY Oe3zomacHocTd. OTuer 0 paboTe NMPUBOAUTCA B TETpajau B BUjAE rpadu-
YEeCKUX PUCYHKOB C HEOOXOIUMBIMH MOAMUCIMH, TaOJHUL, pacyeToB (PU3UOJOTHUECKUX MOKa3a-
TeJIel U 00513aTEIbHOIO BBIBOAA, B KOTOPOM OOBSICHAIOTCS IIOJIYUYEHHBIE B XOJI€ OIbITa pe3yJIbTa-
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Pazgea 2. ®u3no0/10rusi paCTUTEIbHON KJIETKH.
TeMa 1. KJIeTKa Kak OCMOTHYECCKasA CUCTEMA.
3AHATHE Ne 1 (2 gaca)
OCMOTHYECKUE CBOMCTBA PACTUTEJIBHOM KJIETKU
BOIIPOCHI JIJ1S [TOATOTOBKU:

1. Ocmoc. Bujel ocmoca.
2. [TpoHn11ae€MOCTh ITUTOIIA3MBI.
3. [Tnazmonu3 u aemnazmoinus. Paznuyasie GopMBbI 1a3MoIH3a.
[IUTAH 3AHATUA:
1. Bemmosnnenue naboparopHoii padotsl «lloxydenne nckyccTBeHHOM «kineTouku Tpayoey.
PABOTA Ne 1. ITosryyeHne UCKyCCTBEHHOU «KJIeTOUKH Tpayoey.

HckyccTBeHHO moydeHHast «kierouka TpayOe» mpenctaBiseT co0o0i MOTYIPOHHIIAEMYIO
MeMOpaHy, TO €CTh OHA CIIOCOOHA MPOIYCKaTh TOJbKO MOJIEKYJIbI BoJbl. [loaTOMY H3MeHeHue ee
o0bema OyIeT IPOUCXOIUThH 3a CUET IMOCTYILICHUS, THOO BBIX0/1a BOJIBI.

MATEPUAJI 1 OBOPYIOBAHMUE: mratuB ¢ npoOupkaMu, TUNETKH, AUCTUILIIMPOBAH-
Hasi BOJ1a, HA0Op PEaKTHBOB.

XO/ PABOTHBI:

1. B 5 gucteix npobupok Hamuth 0,5 H pactBop CuSO4 (mpumMepHO Y4 4acTh MPOOUPKN).

2. Ha xaxoif u3 npoOMpOK KapaHIalIoM IO CTEKIy MOJNHCaTh KOHLEHTPALMIO pacTBOpa
xenroit kpoBsiHoi conu K4 [Fe(CN)s] (1 1; 1/2 1; 1/4 1; 1/8 1; 1/16 H).

3. IIpy HaKJIOHHOM MOJOKEHUHU MPOOMPKHU, MUIETKOW BHECTU OOJIBIIYIO KAaIlIl0 COOTBET-
CTBYIOILIETO paCcTBOPA JKEITON KPOBSHOM COJIN.

4. MeaneHHO NPUBECTH MPOOUPKY B BEPTUKAIBHOE IOJIOKEHHUE, ITPOHAOII01aTh IPU 3TOM
oOpa3oBaHue «KIeTouku Tpayde» u U3MEHEHHE ee 00bhema.

5. Pe3ynbTarhl NpeACTaBUTh B BUJE PUCYHKA, B BBIBOJE OOBACHUTH NPUUYMHY M3MEHEHUS
o0BbeMa KJIETKH B KaXXJIOM CITydae.

2. Brimonnenue naboparopHoit paboTsl «Ilnmasmonns u nemnazmonus. Paznuunble Gpopmbl
IJ1a3MOJIU3a».

PABOTA Ne 2. [Tnazmonu3 u aeniasmonus. Paznuunslie popmbl mia3Mou3a.

[1nazmonu3 — 3TO sBJIEHHWE OTCTaBaHMSI MPOTOILIACTA OT KJIETOYHON 00O0J0YKH, BHI3BAHHOE
BBIXO/IOM W3 KJIETKM BOJBI IIPU NOTIPY’KEHHWU €€ B TMIEPTOHMYECKHH pacTBop. Ilnmasmonus —
npouecc oopatuMelil. MicuesHoBeHHE M1a3M0JIN3a HAa3bIBAETCS JIETIIIa3MOIIU3.

MATEPUAJI 1 OBOPY/IOBAHHE: nurmMeHTHpOBaHHBIN JIyK, MUKPOCKOII, IPEIMETHBIE
U TIOKpPOBHBIE CTEKJa, MUIETKA, IpernapoBajibHas WIJa, TUCTHIIMPOBAHHAs BOJA, PacTBOPHI
KNO3z (1M), Ca(NO3)2 (IM).

XOH PABOTBI:

1. Ha npenMeTHOE CTEKIIO B KAILIIO BOJBI IOMECTUTH KYyCOYEK SIUAEPMUCA HAPYKHOU CTO-
POHBI YenIyu Jiyka. B Mukpockon npoHa0it0/1aTh UCXOAHOE COCTOSIHUE KIIETOK.

2. 3amenuts B npenapate Boay Ha pactBop KNOs. Uepe3 5 — 7 MuHYT npoHaOmonaTh B
KJIETKaX HACTYyIIEHUE MJIa3MOJIH3a.

3. UsroroBuTh BTOpOI MUKpompenapaT snuaepmuca dyka B pactBope Ca(NOs)z. Ipona-
0J1r0/1aTh HACTYIUUICHHE B KJIETKAX IJIa3MOJIH3a.

4. lo6aBuTh K npenapartam Boay. [IpoHabiroaaTs nepexos mia3Moin3a B 1eIIa3MOIIn3.

5. Pe3ynbTathl 3aHECTH B TaOJIUILY:

CocrosiHHE KIETOK (pHC.) Hcxomnoe Yepez 5 -7 ITocne no6as-
MHUHYT JICHUS BOJbI
KNO3
Ca(NO3)

3AHSTUE Ne 2 (4 gaca)
OCMOTHUYECKOE JABJIEHUE PACTUTEJIbHBIX KJIETOK
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BOIIPOCHI JIA ITOAT'OTOBKMU:

1. OcmoTHuecKoe 1aBIEHUE, €0 3HAUYECHUE B )KU3HU PaCTEHUH.

2. MeTo/b1 onpeiesieHrss OCMOTHYECKOTO JaBICHHUS.
[TJIAH 3AHATUA:

Brinonnenue nabopatopHoii paboTsl «OnpeaeneHne 0CMOTHYECKOTO JIaBJICHHS KJIETOYHOTO

COKa IJIa3MOJIUTHYECKUM METOA0M.
PABOTA Ne 1. Onpenenenue 0CMOTHYECKOTO JaBJICHUS KJIIETOYHOI'O COKa IMIa3MOJIUTHYE-

CKHM METOJIOM.

[TnazmonuTHYecKuil METOJT OpeielIeHHs] JaBJICHUs KJIETOYHOIO COKa 3aK/II0UaeTCsl B TOM,
YTO Cpe3bl UCCIIEAYEMOM TKaHH MOTPYKAIOT B PsAJl PACTBOPOB M3BECTHOM KOHIEHTpALIMH, a 3aTeM
paccMaTpuBalOT B MUKpOCKom. Mcxoas U3 TOro, 4TO MJIa3MOJIM3 CIIOCOOHBI BBI3BIBATH TOJBKO
TUTNIEPTOHINYECKHUE PACTBOPHI, HAXOAT TAKOW, B KOTOPOM HAOIOIAETCS YTOJIKOBBINA TIa3MOJIHU3.
H3oToHnuyeckuil pacTBop OyJeT HaXOJUTHCS MEXKIYy STHM PAacTBOPOM M cliefyromuM (Ooree
c1a0bbIM), KOTOPBIN HE BBI3BIBAET IUIa3MOJIN3A.

MATEPHUAJI 1 OBOPYJIOBAHMUE: pacteopst NaCl (B kounentparwu ot 0,1 M 10 1 M),
MUTMEHTUPOBaHHBIN JyK, 10 Mukpouamek [lerpu, mpenapoBayibHas WIJIa, MUKPOCKOM, TPEJ-
METHbIE ¥ TIOKPOBHBIE CTEKJIA, JI€3BUE, MMUIETKA.

XO/ PABOTHI:

1. B pactBopsl NaCl (B konuentpanuu ot 0,1M g0 1M) nomemamT KyCOUKH SMUAECPMHUCA
OJIHOM M TOM K€ YellyH JyKa.

2. Yepes 20 — 25 MUHYT M3y4alOT CTENEHb MJIa3MOJIM3a B KIETKaX MPH MajIOM YBEITUYECHUU
MHUKPOCKOIIA.

3. ITo naHHBIM OIBITA OMPEACISIOT H30TOHUYECKYIO KOHIIeHTpaluio pactBopa NaCl.

4. BoIUuCHSIOT BEIMYMHY OCMOTHYECKOTO JABJICHUS, UCIIONB3Ysl M30TOHUYECKYIO KOHIICH-
Tpauuio. Pe3ynpTaTsl 3aHOCST B TaOJIUILY:

KOHUEHTPAIUEE | 1 \j | oM | 03M | 04M | 05M | 0,6M | 0,7M | 0.8M | 1M
pactBopa NaCl

CreneHb mia3Mo-
nu3a (puc.)

CooTHouieHue
C wreru 1 CpaCTBopa

HN3otonnueckas
KOHIIEHTpAIIUS
pactBopa NaCl

3AHATHUE Ne 3 (4 yaca)
COCYUIAS CUJIA PACTUTEJIBHBIX KJIETOK
BOITPOCHI JJJIA ITOATOTOBKMU:
1. Cocymias cuia, ee 3HaU€HUE B )KU3HU PACTCHHIA.
2. MeToasbl onpeaeneHus COCyIenl CHIIBI.
3. B3anMocCBs3b MEXIy KOHIIGHTpAlUel KIETOYHOTO COKa, OCMOTUYECKUM JaBIIEHUEM, CO-
CyIlleH CHIJION U TYPrOpPHBIM JIaBIIEHUEM.
[TJIAH 3AHATUA:
Brimonaenune nabopatopHoit paboThl «OmnpeeieHne coCyliel CHITbl METOJA0M CTpyeK (1o
[ITapnakoBy)».
PABOTA Ne 1. Onpenenenne cocytiei cuiibl MeTosioM cTpyek (o [lapmgakosy).
Cuna, ¢ KOTOpOH KIJIeTKa CIIOCOOHA cOocaTh BOAY, HA3BIBAETCS COCYIIEH CUION KIeTKH. J[ist
OTIpe/ICNICHUs] COCYIIEH CHIIBI KJIIETOK, KyCKH HCCIIeyeMOW TKaHU TOTPYKAIOT B PSI PaCTBOPOB
M3BECTHON KOHIIGHTpAIMH U MOAOUPAIOT TaKOW pacTBOpP, COCYIIasi CHUIa KOTOPOTO paBHA COCY-
nieil cune kinetok. Hanbonee TouHblE METO/ABI OMPEENIEHUsI COCYLIEH CHIIbI KJIETOK OCHOBAHbI
HAa U3MEPEHUH KOHIIEHTPAIIUU OKPYKAIOIINUX KIETKH PACTBOPOB.
MATEPHUAIJT U OBOPYJIOBAHUE: mrratus ¢ npobupkamu, pactBopsl NaCl B konreH-
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tparuu ot 0,1 M 10 1 M, KopHEII01 CBEKJIbI, MPOOOYHOE CBEPJIO, CKANIBIIEIb, JTUHEHKA, U3ME-
pUTEIbHBIC MUIETKHU, TUIETKA C OTTSIHYTHIM B KaWJUISAP KOHIIOM, TPYIIIA.
XO4 PABOTBI:

1. B npobupku Hanute pactBopbl NaCl. [Ins sToro B nunerky Hadparb 10 mu pactBopa; 1
MJI BBIIIYCTUTh B MaJICHBKYIO MPOOUPKY, OCTaJdbHbIe 9 M — B OOJBIIYI0 MPOOUPKY, CTOSIIYIO
pAIOM.

2. Boiceub cBepiiOM IMIIMHIPUKHI U3 KOPHEIUIOa CBeKIIbl. Pa3pe3aTh UX Ha KyCOUKH JJTMHOU
1 cM. Ilorpy3uts 1o 1 Kycouky BO Bce MaJleHbKHE TPOOUPKH.

3. Uepes 30 muH B300TaTh OKPAIICHHBIA PACTBOP B MajJeHbKOU npoodupke. [Tunerkoii ¢ oT-
TSHYTHIM KOHIIOM HAa0paTh OKpAIIEHHBIH PACTBOP U MEPEHECTH €ro B OOJBIIYI0 MPOOUPKY C TOU
ke KoHueHtpanuei pactBopa NaCl. OTMeTuTh HanpaBiieHHE ABUKCHUS CTPYHKH.

4. Pe3ynbTaThl 3aHECTH B TAOIUILY:

Konnentpanus

0,iM | 02M | 03M | 04M | 05M | 0,6M | 0,7M | 0,8M M
pactBopa NaCl

Hamnpasnenue
CTPYHKH

CooTHoleHue
Sirercu 4 S pacTBo-

pa

Pa3znen 3. Boaublii pesxum pacTeHuid.
Tema 2. Pacnpenesienue u (popMbl BOJbI B KJIeTKe U B opranu3me. Boaublii 6aianc pacre-
HU.
3AHATHUE Ne 4 (4 yaca)
OITPEJIEJIEHUE MHTEHCUBHOCTHU TPAHCITMPALIMU U OTHOCUTEJIbHOM
TPAHCIIMPALIMUN BECOBBIM METOJIOM

BOITPOCHI I TIOAT'OTOBKMU:

1. Tpancnupanus. Buabl Tpancnnpanuu.

2. MexaHu3M yCTbUYHOM TPaHCTIMPALIUH.

3. Equnune! yueta TpaHcipaly.

[IUTAH 3AHATUA:

Brinonnenue nabopatopHoil paboTel «OmnpeneneHne HTHTEHCUBHOCTH TPAHCIUPALUU U OT-
HOCHUTEJIBHOW TPAHCIUPAIIUU BECOBBIM METOJIOM.

PABOTA Ne 1. Onpenenenrne "HTEHCUBHOCTH TPAHCIIUPALUU U OTHOCUTEIbHON TPAHCIIU-

palyu BECOBBIM METOIOM.

Tpancnupaius — 3To MPOIECC UCHAPEHUs BOIbI HA3€MHBIMU YaCTSIMU PAaCTEHUH.

NHTeHCHMBHOCTH TPAHCIHPALIMHA — 3TO KOJWYECTBO BOBI, UCTIAPEHHON B €IMHUILY BPEMEHHU
€IMHUILIEN JTUCTOBOM IMOBEPXHOCTH.

OTHOCHUTENBHAS TPAHCTIUPALIHS — 3TO OTHOIIEHWE WHTEHCUBHOCTH TPAHCIIUPAIIMU K HHTCH-
CUBHOCTH HCTIAPEHUS CO CBOOOTHOM BOAHON MOBEPXHOCTHU MIPU TEX KE YCIOBHUSX.

MATEPHAIJI 1 OBOPYJIOBAHUE: nucthsi KOMHaTHBIX pacTeHUH, BECHI C pa3HOBECAMH,
npobupka, yamka [lerpu, 1e3Bue, mpoBOJIOKa, Ba3€IMHOBOE MAacCio, BOJIA.

XOJl PABOTHI:

1. [Togo6pate TUCT ¢ OONBIION JUCTOBOW MIACTHHKOW M JTOCTATOYHOMN JUIMHBI YEPEIIKOM.
O6BecTn ero KOHTYpHI Ha aucTe Oymaru B kietky. [loapesats moa Bomoit uepemok Ha 0,5 — 1
CM.

2. K npobupke mpuKpenuTh MPOBOJOKY ISl YKPETUICHHsI €e K KOpoMbIcTy BecoB. Hamor-
HUTH MPOOUPKY KUTISTIYCHON BOJIOM KOMHATHOM TeMIepaTyphl, He JOIuBas 10 Kpas 1-2 cM.

3. B npoOupky moMecTUTh MOATOTOBIEHHBIN JHUCT, HA TOBEPXHOCTh BOJIbI HAHECTHU KaIlIio
Ba3E€JIMHOBOT'O Macia.

4. YpaBHOBECUTH BECHI, IPUKPENUTH K MPaBOMY IJIedy KOPOMBICIA BECOB MPOOUPKY C JIH-
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CTOM M TIIATEJIBbHO B3BECUTh. B Tabuuily BHECTH BpeMs Hadasa OIbITa U UCXOJHYIO Maccy.

5. Yepes 40 — 45 MuH MOBTOPHUTD B3BEIIMBaHKE, 3aUKCUPOBaAB BpeMs U maccy. [1o pa3nuie
Macc JBYX B3BELIMBAaHUH (M1- M2) ONPEeNUTh KOJIMYECTBO UCIIapUBILIEHCS BOABI 3@ BPEMs OIbI-
Ta C KOHKPETHOM IUIOIIA/AHN JIUCTA.

6. IlapannenbHO CTaBUTCA OMNBIT IJIA ONPENEICHUS MHTEHCUBHOCTH MCIIAPEHMS aHAJIOTU4-
HBIM 00pazom. Vcnapsitomieid moBepXHOCTHIO CITYKUT yaika [lerpu ¢ Bomoii.

7. PesynbTatel 3aHecTH B Tabauiy. [1o pe3ynpTaram onbita BBIYMCIUTD:

o VHTEeHCUBHOCTD TPAHCIIMPALIUU OIBITHOIO PACTEHHUS;
. VHTEHCUBHOCTD MCIIAPEHUS;
. OTHOCHTENBHYIO TPAHCIIUPALUIO ONBITHOI'O PACTEHUS.

OOBexT [Tmomans [Iponomxu- m1 mz mi—mp Nuren- OtHo-
UCCIIelo- | HCMapeHus TEJILHOCTh CHUBHOCTb | CHUTEllb-
BaHUS (cM?) omnbITa (MUH) (r) (r) (r) TpaHCIIU- Has
pauuu TpaHc-
(r/mM?x 4) | nupanus

Pa3nes 3. BogHblii pe:kuM pacTeHuid.
Tema 3. IlocTyniieHue u nepeaBUKeHHE BOABI 10 PACTEHHIO.
3AHATHUE Ne 5 (4 yaca)
HABJITOJAEHUE 3A IBMJXXEHUEM YCTBHUIL 110 MUKPOCKOIIOM

BOITPOCHI VT4 ITOAT'OTOBKMU:

1. OcobeHHOCTH CTPOEHUS YCTBUYHOIO aniapara y 0JJHOJOJIbHbBIX U JIBYA0JIbHBIX PACTEHUH.

2. Tunel yCTBUYHBIX PEAKLMHA Ha YCIIOBUS CPEbI.

3. MexaHu3M (POTOAKTHUBHBIX YCTBUYHBIX JABHKCHUH.

[TJIAH 3AHATUA:

1. Beimonnenue nabopatopHoil pabotsl «HabmoneHne 3a IBUKEHUEM YCTBUIL M0JI MUKPO-

CKOIIOM).
PABOTA Ne 1. HabntoeHue 3a ABMKEHHEM YCTBUIL 1101 MUKPOCKOTIOM.

['a3000MeH Mex 1y MEXKIETHUKaMH U Hapy>KHOH aTMoc(epoil peryiupyercst yCTbUIIaMH.
Kaxxnoe ycTpuie cOCTOMT U3 JBYX 3aMBIKAIOLINX KJIETOK, Y KOTOPBIX CTEHKH, IPUMBIKAIOIINE K
YCTHUYHOM 1NN, CUJIBHO YTOJIIEHbI, TOTJa KaK Hapy>KHbIE YaCTH 0OOJIOYKH OCTAIOTCS TOHKH-
M. [ToaToMy Ipy U3MEHEHMH Typropa 3aMblKaroliue KJIETKH CIIOCOOHBI HCKPUBJISTHCS WM pac-
HOPSIMIIATBCS, OTKPbIBAsk WM 3aKpbIBasi IPU ATOM YCTbUYHYIO LIENb.

MATEPUAIJI 1 OBOPYIOBAHMUE: nuctea pactenuii, 5% pacTBop INIMLEPHUHA, BOAA,
MUKPOCKOII, IPEIMETHBIE U IOKPOBHBIE CTEKIIA, JI€3BUE, IPEeNnapoBaibHas Uria.

XO/[ PABOTHI:

1. [ToAroTOBUTH pacTeHHE K OMBITY: MOJIUTH €r0o, BBICTABUTH HAa CBET U HAKPBITh CTEKJISH-
HBIM KOJITIAaKOM.

2. CHATB SOUAEPMUC C HIDKHEW CTOPOHBI JIUCTA M IOMECTUTh Ha IPEIMETHOE CTEKJIO B Karl-
a0 Boawl. [Ipu ManoMm yBenMYeHMM MHUKPOCKOIIa HaWTH ycTbuua. IlepeBecTn MHMKpoOckon Ha
0oJbII0€ YBETUUYEHNE, HAMTH YCTHUIIE U 3apUCOBATH €rO.

3. 3amMeHUTH B Ipemnaparte Boy Ha 5 % pacTBOp IIMIIEpHHA U MTPOHAOII0AATh 32 U3MEHEHH-
SIMU B 3aMBIKAIOIIMX KJIETKAaX U IUPUHON YCThUYHOM IIEIH.

4. 106aBUTh K IpenapaTy BOLy U IPOJOJDKUTH HAOII0A€HUE 32 YCThULIAMH.

5. Pe3ynbTathl 3aHeCTH B TaOJIUILY:

VYcnosus Cser + Bona Cser + 5 % pacTtBOp Ceer + Boga

TJIMIEPUHA

CocTosHHE yCTHHUIL: 3a-
MBIKAIOIIUX KIETOK U
YCThUYHOM 111e7H (pucC.)
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[Tpuynna HabIIO1aEMO-
IO SIBJICHUS

2. Bemmonnenue pabopatopHoii pabotsl «IlepeaBmkeHre BOIBI IO PACTEHUION.

PABOTA Ne 2. IlepeasuxeHnue BOAbI IO PaCTEHUIO

[lepenBurkeHue BoAbl C paCTBOPEHHBIMH B HEW MHUHEPAIbHBIMU BEIIECTBAMHU OCYIIECTBIISA-
€TCs B PACTECHHUHU IO COCYJIaM KCHIIEMBI.

MATEPHUAIJT U OBOPYIOBAHUE: nober komHaTHOTO pacteHus (6eroHus, 6aap3amuH,
KoJIeyC), pacTBOp (yKCHHA, MUKPOCKOII, MPEIMETHBIE U TOKPOBHBIE CTEKJIA, MPerapoBaibHas
UrJia, JIe3BHe, MUIETKA, TUCTUILTUPOBAaHHAs BO/IA.

XOI PABOTBI:

1. OTMBITH YepemioK pacTeHHs OT KpacuTeJsl.

2. Cpe3arb KOHYMK uepelka Ha 0,5 cMm.

3. JIe3Buem crenath TOHKUN MOMEPEUHBI cpe3 Yepelika OMbITHOIO PaCTEHUSI.

4. [ToMecTHTD €ro Ha IPEAMETHOE CTEKIIO B KAILIIO BOJBI.

5. PaccmoTpeTh mpu MajioM YBENTHYEHMHM MUKPOCKOIMA MPOBOIAIIMMA MydoK. OTMETHUTD, Ka-
KM€ 3JIEMEHTBI TPOBOJISIIETO TyYKa OKPAIICHBI.

6. Pe3ynbTathl mpeACcTaBUTH B BUJIE PUCYHKA.

Pa3znen 3. Boaublii pesxum pacTeHuid.
Tema 4. ®u3nojoruyecKre 0CHOBbI YCTOIYMBOCTH PACTEHHUH K 3acyxe.
3AHATUE Ne 6 (4 gaca)
OITPEJIEJIEHUE JHEBHOI'O BOJHOI'O JE®UIIUTA JIMCTHEB PACTEHUI

BOITPOCHI I TIOAT'OTOBKU:

1. JIneBHo# BonHbIN AeduuuT. [IpuarHbI €ro NOSBICHHUS.

2. «Kputnueckue nepruoabh B KU3HU PACTEHUN K HEAOCTATOYHOMY BOJJOCHAOKEHHIO.

3. Anantanuu pacTeHUH K BpEMEHHOW HEXBATKE BOJIBI.

[IUTAH 3AHATUA:

1. Beimonaenue nabopaTopHoi padoThl «OmpeneneHue THEBHOTO BOJHOTO JAePUIUTA JIU-

CTBEB PACTEHUI».
PABOTA Ne 1. Onpenenennie THEBHOTO BOJHOTO Ae(UIINTA TUCTHEB PACTEHUHN

JlHeBHOW BOIHBIA JEPUIIUT — STO HEJOCTATOK BOJABI B TKAHAX PACTEHUH, BBIPAXKECHHBIN B
MpoleHTaX. B moiyeHHbIe Yachl Co/iep>KaHNe BOJIbI B TUCThAX MPUMEPHO HA 25-28 % MEHbIIIe
M0 CPAaBHEHUIO C YTPEHHUMHU. Y BETMYEHHUE BOJHOTO JePUIIUTA COMPOBOXKIAACTCS YMEHbBIIEHUEM
BOJHOT'O MOTEHIINAJIA JTUCTHEB.

[TonyneHHbIil BOMHBIN NeUUINT HpeICcTaBiIsieT cOOOM HOpMalbHOE SIBIEHHUE M 0CO0O0M
OMAaCHOCTH JIJISl PACTUTENILHOT'O OpraHu3Ma He MpPeJICTaBIIsET.

MATEPUAIJI U OBOPYJIOBAHUE: nucths pacTeHui, BEChl C pa3HOBECAMHU, CYIIMIbHBIN
mkad, KpucTamumsarop, GuasTpoBaibHas Oymara, BoJa.

XOJl PABOTHI:

1. B3BeCUTH TUCThS OMBITHOTO pacTeHus (MPUMEPHO 5 T).

2. [loMecTUTh MUCThSI B KPUCTAILIA3ATOP C BOJIOM KOMHATHOW TEMITEpaTyphl JJIsI HACHIIIE-
HUA UX Boaou Ha 30 MUHYT.

3. BBIHYTb IHMCThS, OCYIIUTh UX (PUIBTPOBATIHLHOW OyMaroi U MOBTOPHO B3BECHUTb.

4. BpBICYIIUTh JTUCTHhS B CYHIWIBHOM IKady A0 aOCONIOTHO CYXOTro COCTOSIHHS (JTHCThS
JIOJDKHBI XOpOMIO KpomuThesi). CymmTh ClIeayeT Ha Ta3eTe, MOCTOSHHO MepeMeIInBasi JTUCThS.
B3Becuts cyxue aUCThbSI.

5. Pe3ynbTathl 3aHeCTH B TAOJIUILY:

Bug pac- | Ceipas Macca mu- | A6comotno | Koa-Bo Bo- | Koi-Bo Bogbl, | BomHbiit
TEHUS Mmacca CTBEB IIOCJE | CyXas Mac- IbI, HACBI- cofiepKarnieics | nedumur,
JINCTHEB, | HACBHIIIEHUS | Ca JINCTHEB, IIaroIen B JINCTHAX, T %
r (my) BOJION, T r (m3) JIMCTBSA, T (m1—ma)
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(m2) (M2 — ms)

6. Paccuutarh BOAHBIA NeUIUT ONBITHOTO pacTeHus. ChaenaTh BBIBOJA O MPUYHMHE PA3HOM
BCJIIMYHUHBI BOJHOT'O I[e(l)I/II_II/ITa y paCTeHI/Iﬁ Pa3HbIX MCCT IIPOU3PACTAHH.
dopmyna 1S pacyeTa BOAHOTO AePUIIUTA TUCTHEB PACTCHHIA
m,—-—m,)—(m, —m
B/ZZZ( 2 3) ( 1 3)X100%
m, —my

Pa3neu 4. Yriepoanoe nuranue pacrenuii. ®orocunres.
Tema 6. IIurmenTs! JUCTA.
3AHSTHE Ne 7 (2 yaca)
CBOMCTBA [IUTMETHOB JIMCTA. XUMHWYECKHUE U ®U3NYECKUECBOMCTBA
XJIIOPODOUJIIITA

BOIIPOCHI I ITOAT'OTOBKMU:

1. CymHOoCTh ¥ 3HaUeHue mporecca (GOTOCHHTE3A.

2. CTpoeHue XJI0pOIIACTOB.

3. Xnopoduiut: cTpoeHre, XMMUIeCKUe 1 (PH3UIEeCKIe CBONCTRA.

ITJIAH 3AHATHUA:
1. Bemmosinenue 1abopaTopHoil paboThl « XMMHYECKHE CBOMCTBA XJIOPODUILIAY.
OIIBIT Ne 1. ITonyuenue cniupTOBOM BBITSDKKM CMECU ITUTMEHTOB JINCTA
MATEPUAIJI 1 OBOPY IOBAHMUE: nuct pacteHusi, CTylka U NeCTUK, HOXKHUIIbI, BOPOH-
Ka, YUCTbIC MPOOUPKHU, PUIBTPOBaAJIbHAS Oymara, STUIOBbIM CIIUPT.
XOJ OIIBITA:

1. I3Menp4YeHHBIN JINCT paCTEHUS PACTEPETh B CTYIIKE JI0 MOIYYEHHSI OAHOPOJHON MacCCHI.

2. K momyuenHoi Macce 100aBUTh STHJIOBBIN CIUPT U MPOJIOHKUTH pacCTUPaHUE.

3. Bropuuno 100aBUTH CriupT, COOpaTh Ha THO CTYIIKU pacTepTylo Maccy, OTQHIBTPOBATh B
CyXyI0 YHCTYIO MTPOOUPKY uepe3 ckaaadarbii GuibTp. [lomydeHHsli 00beM pa3iuTh Ha 2 4acTu
B COOTHOLLIEHUU 3:2.

OIIBIT Ne 2. Paznenenue cmecu murmMeHToB 1o Mmetoxy Kpayca
MATEPUAJI 1 OBOPY/IOBAHHE: cniuproBasi BBITSDKKA CMECH ITUTMEHTOB JIMCTA, YU-
CTbI€ IPOOUPKH, MTUNIETKA, OCH3UH WJIHM NMETPOJICHHBIN 3QUp, AMCTUIUINPOBAHHAS BOJA.
XOJH OIIBITA:

1. K2 — 3 M ciupToBOM BBITSKKM 100aBUTH B 1,5 pa3a Gonbuinii 00beM OeH3uHa (1eTpo-
JeiHoro 3¢upa) u 2 — 3 Karim AUCTHIUIMPOBAHHON BOJIBL.

2. I[IpoOGupKy SHEPTrUYHO BCTPAXHYTH HECKOJIBKO pa3.

3. IIponaGnroaTh pa3zieneHne CMeCH MUTMEHTOB. Pe3yIbTar mpeacTaBUTh B BUJIE PUCYHKA.
Crnenatpb BBIBOJ O CIIOCOOHOCTH MUTMEHTOB PACTBOPATHCS B Pa3HBIX PACTBOPUTEISIX.

OIIBIT Ne 3. [leiicTBue 1m1ea049M Ha XJI0pOGUILT (OMBUIEHHE XJIOpodHILIa).
MATEPUAIJI U OBOPYJIOBAHMUE: pa3nenennas no Kpaycy BeITS>KKa MUTMEHTOB JIMCTA,
yucThle TpoOupkH, TBepaas menous NaOH.
XOJ OIIBITA:

1. BerpsxHyTh mpoOUpKy ¢ pa3aeneHHbIMH 110 Kpaycy murMeHTamMu W pasjiuTh Ha 2 mpo-
O6upku. OqHy MPOOUPKY OCTAaBUTH ISl KOHTPOJIS.

2. Bo BTOpYyI0 NpoOUpKy 100aBUTh KYyCOUEK IEIOYM M JOOUTHCS MOJHOTO €€ PacTBOPEHUS
IIPU JIETKOM B30aJIThIBAHUU.

3. IlponabutoiaTh U3MEHEHHE OKPACKU BEPXHETO U HUYKHETO CIIOEB, CPABHUTH C KOHTPOJIEM.
CpaBHUTS kenThle ciou. Pe3ynbTaT npeacTaBUTh B BUJIE PUCYHKA.

OIIBIT Ne 4. TTonyuenue ¢peodurrHa U 0OpaTHOE 3aMeIIEHNE BOIOPOAa AaTOMOM MeTallja
MATEPHUAIJI 1 OBOPYIOBAHME: cnupToBas BBITSIKKa CMECH NMUTMEHTOB JIUCTA, YU-
creie npobupku, 20 % pactBop HCI, pactBop Cu(CH3COO)s.
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XOJ OIIBITA:
1. K 2 mu cnuproBoii BeITsDKKH npwiuTh 0,5 mi 20 % pactBopa HCI. B36oarats, npona-
0J1r01aTh U3MEHEHHUE OKPACKHU.
2. HoGaButh B mpobupky 0,5 — 1 mu ykcycHokucinoi meau. [IpoHaGmronate W3MEHEHUE
okpacku. CpaBHUTb C KOHTpOJIeM. Pe3ynbTaTel MpeicTaBUTh B BUE PUCYHKA.
1. Brimonnenue nabopatopHoit paboTsl « PU3ndeckrne CBONCTBA XJIOpO(HILIaY.
OIIBIT Ne 1. CocobHOCTH X10p0odriIIa K (GIH0OPECICHIINN
MATEPUAJI 1 OBOPYIAOBAHMUE: cnuproBas BBITSKKAa CMECH IUIMEHTOB JIHMCTA,
HACTOJIbHAS JIaMIIa.
XO/I OIIbITA:
1. CnupTOBYIO BBITSKKY MUTMEHTOB JIUCTA PACCMOTPETH B MPOXOAAIIEM U OTPAKEHHOM JIy-
4ax CBETa.
2. CpaBHUTH LIBET pacTBOpa B MPOOUpPKE U OOBSCHUTH NMPUUYUHY. Pe3ynbTaT npeacTaButh B
BU/JIE PUCYHKA.
OIIBIT Ne 2. M30upaTenbHOE MOTIIONICHUE TUTMEHTAMHU COJTHEYHOW SHEPT U
MATEPUAIJI U ObOPYJIOBAHMUE: pa3nenennas no Kpaycy BeITS)KKa IUTMEHTOB JIMCTA,
CHEKTPOCKOII.
XOH OIIBITA:
1. Pazgenennyto no Kpaycy BBITSIKKY IUTMEHTOB pacCMOTPETh Yepe3 CIEKTPOCKOI, ooYe-
PEIIHO 3EJIEHBIN U KENTHIN CIIOU.
2. B KaXJI0OM cily4ae OTMEYAlOT BhIMAaolie (TEMHEIOIINE) YUYacTKU criekTpa. B Hux uuger
MOTJIOUIEHUE COJIHEYHOU AHEpruu. Pe3ynbpTaT npecTaBuTh B BUJIE PUCYHKA.

Pa3neu 4. Yriepoanoe nuranue pacrennii. @orocunres.
Tema 7. ®OTOCHHTE3 KAK COYETAHHE CBETOBBIX M TEMHOBBIX PeaKIUii.
3AHATHUE Ne 8 (4 yacos)
BJIMSHHME BHEIIHUX YCJIOBU HA ®OTOCUHTE3 BOJIHBIX PACTEHUI
BOITPOCHI IUTA ITOAT'OTOBKMU:
1. 3aBucuMocCTh poTOCHHTE3a OT (PAKTOPOB BHELIHEW CPEIbI.
2. BnusiHue BHYyTpeHHUX (PaKTOpOB Ha mpoliecc (pOToCUHTE3A.

3. POTOCHHTE3 U ypOKaH.
ITJIAH 3AHATUA:

1. Beimonnenue nabopatopHoi paboThl «BiusiHME BHEIIHUX yCIOBUI Ha MHTEHCUBHOCTH (OTO-
CHUHTE3a BOJIHBIX PACTEHUI.
PABOTA Ne 1. BausiHue BHEIIHUX YCIOBUN HA HHTEHCUBHOCTbh (POTOCHHTE3a BOJAHBIX PACTEHUM
MATEPUAJI 1 OBOPYJIOBAHUE: npoOupku, XUMHUYECKHE CTaKaHYMKH, TEPMOMETD,
CKaJIbIIeJb, Yachl C CEKYHJHOW CTPENKOM, NUCTUILIMPOBaHHas BojAa, 4 % pacTBOp MEAHOTO Ky-
1I0pOCa, HACBILIEHHBIN aMMHaKoM, 1 % pacTBOp ABYXPOMOBOKHCIIOTO KaJIHsl, BETOUKH 2JI0JIEH.
OIIBIT 1. 3aBucumocTth POTOCHHTE3a OT MHTEHCUBHOCTH OCBEIICHUS
XO/Jl PABOTBI:
1. B3saTh BETOUKY 3JI0/1€M C HEMOBPEXKICHHON BEPXYIIEYHOM MOYKOM, mHON 6-8 cM. Iloape-
3aTh €e 0]l BOJIOW U MOMECTUTh B MPOOHPKY C BOJIOM Cpe3aHHBIM KOHIIOM BBEPX.
2. BBICTaBHTh MPOOUPKY C PACTEHUEM Ha SIPKHUM COTHEYHBIN cBET. M3 cpe3aHHOr0 KOHIIA BETOUKH
HA4YMHAIOT BBIJAENATHCA My3bIpbKH raza. Korna Tok my3pIppKOB CTAHET paBHOMEPHBIM, MOACUU-
TaTh KOJIMYECTBO My3bIPbKOB, BBHIACTUBUINXCS B T€UeHHE | MUHYTHI (OTCUET MPOU3BOIUTH 2 pa3a
C MHTEpBAJIOM B | MUHYTY).
3. Ilepenectn MpoOUPKY C paCTEHHEM Ha PACCESHHBIM CBET, OCTaBUTh Ha 5-10 MUHYT a1 aman-
TallMU B HOBBIX YCJIOBUSX U IIPOU3BECTH OTCUET IY3bIPHKOB TAK )K€ KAaK B [IEPBOM CIIyuae.
4. TlocTaBuTh IPOOUPKY C OMBITHBIM PacT€HHEM B T€Hb, yepe3 5-10 MUHYT CHOBa IPOU3BECTU
OTCYET ITYy3bIPbKOB TaK, KAK ONKCAHO BBIIIIE.
5. BHOBB BBICTaBUTh IPOOUPKY C PACTCHHEM Ha SIPKUM COTHEUHBIN CBET, uepe3 5-10 MUHYT mpo-
U3BECTU OTCUET ITY3bIPHKOB.
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6. Bce nannple 3aHecTH B TaOIUITY:

OmnsITHOE pac- Ko-Bo ny3bIpbKOB KHCIOpOaa B 1 MUHYTY

TEHUE IIpu sipkomM cou- | IIpu paccesstHHOM B tenu IIpu sipxoM cour-
HEYHOM CBETE COJIHEYHOM CBETE HEYHOM CBETE
1 moBT. | 2 moBT. | 1 moBT. | 2 mOBT. | 1 moBT. | 2 mOBT. | 1 HOBT. | 2 HOBT.

Ornones KaHaa-
cKas

Cpennee

7. Caenatb BBIBOJ] O BIMSIHUM HHTEHCUBHOCTHU CBETa Ha Mpolecc (OTOCUHTE3A.

OIIBIT 2. Bnusinue cnekTpaabHOTO COCTaBa CBETa Ha MHTEHCUBHOCTH (DOTOCHHTE3a

XOI PABOTBI:
1. B Tpu XMMHYECKUX CTaKaHYMKa HAJIUTh PACTBOPHI: B NEPBBIN — AUCTUIIIMPOBAHHYIO BOJY; BO
BTopoi — 1 % pactBop K2Cr204, KoTOpBIii mOrsonaer cuHe-(prosieToBble CIEKTPBI U MPOITyCcKa-
€T KpacHble JIyuu; B TpeTuil — 4 % pactBop CuSO4, HaCBIIIEHHOTO aMMHMAKOM, KOTOPBIH MOIJI0-
I1a€T KpacHbIE CIIEKTPHI U MPOIYCKAET CUHE-(PHOIETOBBIE JTyUH.
2. IIpoGupKy ¢ BETOUKOMN 3JI0JieH ONMYCTUTh B CTAKAHYUK C YUCTOW BOJOM, BBIIEPKATh 5 MUHYT
(pacTeHue TOJIKHO aalTUPOBAThCS K M3MEHUBIIMMCS YCJIOBUSAM). 3aTE€M IPOU3BECTU OTCYET
y3bIPHKOB, BBIJICTUBIINXCS B TeueHUE | MUHYTHI (2 pa3a ¢ UHTEPBAJIOM B | MUHYTY).
3. [lepenectu npobupky ¢ pacternueM B crakaHuuK ¢ K2Cr204 (kpacHbIil 5KkpaH), yepe3 5 MUHYT
IPOM3BECTH OTCYET ITY3bIPHKOB.
4. CHOBa IOMECTHThH MPOOUPKY C PACTEHHEM B CTAaKaHYMK C BOAOH (OECIBETHBIN 2KpaH), uepes
5-10 MMHYT MTOICYUTATH KOJIMYECTBO ITy3bIPHKOB.
5. IomectuTh mpoOHUpKy ¢ pacteHueMm B crakaHduk ¢ CuSOs (cuHMIA 3KpaH), yepe3 5 MUHYT
HOJCUUTATh KOJIUYECTBO My3bIPHKOB.
6. CHOBa MepeHecTy NMPOOUPKY B CTAKaH C BOJOM, YepPe3 HECKOJIBKO MUHYT MOJCYUTATH KOJIHUYE-
CTBO Iy3bIpbKOB. PaboTy Bce BpeMs BEIyT C OTHOM U TOH k€ BETOUKOH 3J0/EH.
7. IlosryueHHBbI€ pe3yJIbTaThl 3aHECTU B TaOIUILY:

OneiTHOE Ko71-Bo ny3sIppKOB KHCI0poJa B 1 MUHYTY
pactenue becuserHbIit KpacHprii becusernpiii | Cunuii 5kpan | becneTHsli
9KpaH (Boja) IKpaH 9KpaH (Boja) (CuSOy) aKpaH (Boja)
(K2Cr204)
1 2 1 2 1 2 1 2 1 2
IIOBT. | MOBT. | TIOBT. | MOBT. | MOBT. | NOBT. | NOBT. | MOBT. | MOBT. | NOBT.
Onoxest ka-
HaJCcKas
Cpennee

8. Cenatp BBIBOJ O BIUSHUM CHEKTPAIbHOTO COCTABA CBETA HA MHTEHCUBHOCTh (DOTOCHHTE3A.
OIIBIT 3. Biusnue TemnepaTypbl HA UHTEHCUBHOCTH (DOTOCHHTE3a
XO/Jl PABOTBI:
1. [IpoOupky ¢ BETOUKOW 3J70J€M MOCIEeI0BATEIbHO TOMECTUTh B CTAKaHYMKH C BOJIOM pazHOM
temmepatypsl (10 °C, 15 °C, 25 °C). OnmbiT npoBecTy TIpH APKOM COTHEYHOM CBETE, B ABYX IO-
BTOPHOCTSIX.
2. Pe3ynbTaThl (KOJMYECTBO BBIJICIMBUIMXCS My3bIPbKOB B TeUeHHE | MUHYTHI) 3aHECTH B TaOJIH-

my:

OneITHOE pacTeHMe Kon-Bo ny3sIppKOB KHCIOpoaa B 1 MUHYTY

pu Temneparype 10
°C

pu Temneparype 15
°C

Ipu Temneparype 25
°C

1 oBT. ‘ 2 MOBT.

1 1OBT. ‘ 2 NOBT.

1 noBr. ‘ 2 MOBT.

Orojies KaHaaCKas

Cpennee

3. Cnenatpb BBIBOJ O BIMSHUU TeMIEpaTypbl HA UHTEHCUBHOCTH ()OTOCHUHTE3A.
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Paznen S. MunepasibHOe IMTAHUE PACTEHHI.
Tema 8. [TouBa Kak HCTOYHUK MUTATEJIBHBIX BElIECTB.
3AHSTHE Ne 9 (2 yaca)

MUMKPOXMMUYECKHNI AHAJIN3 30JIbI

BOITPOCHI I ITOAT'OTOBKMU:

1. 3HaueHne MMHEpAIbHBIX AIEMEHTOB B )KU3HU PACTEHUM.

2. MeTopl nccieioBaHus MOTPEOHOCTH PACTEHUI B DJIEMEHTaX MUTAHUS.

[TJIAH 3AHATUA:
Brinonnenue naboparopHoit pabotsl « MUKPOXUMUYECKHM aHATH3 30JIbI».
PABOTA Ne 1. MUKpPOXUMHYECKHUI aHAINU3 30JIbI
3oma, mosrydyaemMasi Ipu C)KUTAaHUHM PACTEHUMN, COACPKUT OOJBIIOE KOJIUYECTBO IJIEMEHTOB,
cpeau KOTOphIX pasznuuatoT MakpoanemenTsl (P, S, K, Ca, Mg) u mukposnements! (Fe, Cu, Zn,
Mo, Mn u 1p.)
MATEPHAIJI U OBOPYJIOBAHUE: 307na, monyueHHas Mpu CKUTAHUH JIUCTHEB, JPEBEC-
Has 3013, 20 % pactBop HCI, 1 % pactBop H2SO4, 10 % pactBop NHs, 1 % pactop NazHPOg,
1 % pactBop mosmOmata ammonus B 1 % HNO3, 1 % pactsop Na:PbCu(NO3)2, 1 % pactBop
AgNOs3, 1 % pactBop Sr(NO3)2, 1 % pacTBOp KeNTOM KPOBSHOMN COJIM, TUCTUIUITMPOBAHHAS BOJIA,
POOUPKH, BOPOHKA, TUIETKH, PUIBTPOBANIbHAS Oymara, KapaHJaml 1o CTeKITy, CTCKIISTHHbBIC T1a-
JIOYKHU C 320CTPEHHBIM KOHIIOM, MUKPOCKOII, TPEIMETHBIE ¥ IIOKPOBHBIE CTEKIIA.
XOH PABOTBI:

1. TIpurotoBuTH JIBE BBITSHKKH 30JIbI: OJHY B Boje, BTopyio — B 20 % pactBope HCI. [l
3TOr0 HACHINIATh B MPOOHUPKY 301y PACTCHHHA W 3aJIMTHh MPUMEPHO 4-X KpaTHBIM 00BEMOM BOJIBI
win 20 % pactBopom HCI. OtdunsTpoBaTh Mogy4eHHbIC PACTBOPHI B YUCThIC MPOOUPKHU Yepes3
CKJIaayaThie (QUIbTPHI.

2. IluneTrkoi HaHECTH Ha MPEIMETHOE CTEKJIO MaJleHbKHE KarellbKH pacTBOpa U pEaKTUBa
Ha PacCTOSHUM 2 — 3 CM JpYyT OT Japyra.

3. C moMOIIbI0 CTEKIISIHHOM MalOYKH COEIUHUTH KamelbKH TOHKHM AYrooOpa3HbIM KaHa-
oM. B mecTe coennuenus mpoHadroAaTh 00pa3oBaHue KPUCTAILIOB.

4. Kpucramimyeckuif 0CcaJoK pPacCMOTPETh MOJ MUKPOCKOTIOM U 3apUCOBaTh. 3amucarb
YpaBHEHHUS MPOBEICHHBIX peakiuii. CaenaTh BEIBOJ O MPUCYTCTBHH TOTO WJIH HHOTO JJIEMEHTA B
30JI€ PaCTCHUN.

Peakuus Ha x7op:

KCI + AgNOz = AgCl | + KNOs

benblii TBOpO-
YKUACTBIA 0CaJI0K
Peakuus Ha kanuii:
Na2PbCu(NOz3), + 2 KCI = KoNa2PbCu(NO3)2 | + 2 NaCl
Kpucrammmuecknii ocamgok
Peaknusa Ha kanbui:
CaCl; + H2SO4 = CaSOq4 | +2 HCI
Kpucrannnuec-
KHH 0CaJI0K
Peaknusa Ha Maruui:
MgClz + Na2HPO4 + NHz = NH4MgPO4 | + 2 NaCl
Kpucrannnueckuit
0CaJI0K
Peakmus va pocdop:
H3PO4 + (NH4)2M004 + 21 HNO3 = (NH4)3PO4 <12 M0oO3 | +21 NH4NOs
Kpucrannmdeckuii ocagok
Peakuus Ha cepy:
Na2SO4+ Sr(NO3)2 = SrSO4 | + 2 NaNO3
Kpucramnuuec-
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KHUH 0CaJioK
Peakuus Ha xeneso:
4 FeCls + 3 K4[Fe(CN)s] = Fes[Fe(CN)s]s + 12 KCI
bepnnHCckas na3zypb

Pa3znen 7. Ibixanue pacrenuii (0noj0oruyeckoe OKHCIEHHE).
Tema 11. CymiHOCTb M POJIb IbIXaHUSA B "KU3HU PACTEHHI.
3AHATHE Ne 10 (2 gaca)
MHTEHCUBHOCTD JbIXAHWS PACTEHMIA

BOITPOCHI VTS ITOAI'OTOBKMU:

1. CyniHOCTb ¥ pOJib IbIXaHUS B KU3HU PACTECHUM.

2. InTeHCUBHOCTD JpIXaHusl. MI3MeHeHNe HHTEHCUBHOCTH AbIXaHUS B OHTOI'€HE3€ PACTEHUI.

[TJIAH 3AHATUA:
1. Beinonnenue nabopaTtopHoil paboTsl «OmpeneraeHe UHTEHCUBHOCTH JIbIXaHUS 10 KOJIU-
yecTBy BoienuBiierocs CO; (meton boiicena — Mencena).
PABOTA Ne 1. Onpenenenre MHTEHCUBHOCTH JIbIXaHUS 110 KOJUYECTBY BBIJEIHUBILErOCs
yraekucioro rasa (Meron boiicena — Mencena)

VHTEHCUBHOCTD JbIXaHUS ONPENENIAETCS KOJIMYECTBOM MUJUIUTPAMMOB YIJIEKHCIIOTO rasa,
BBIIETIUBIIET0Cs 3a 1 4ac mpu OKUcIeHUH 1 T pacTUTeIbHONU MacCHhl.

MATEPUAIJI 1 OBOPY/JIOBAHMUE: Becsl ¢ pazHoBecamu, IpuOOp 1J1sl ONpEesICHUsl UH-
TEHCUBHOCTH JIBIXaHHS, PACTUTEIbHBIH 00BEKT (mpopocmue cemena), 0,1 M pacrtBop NaOH,
pacTBOp MIaBETIEBON KUCIIOTHI, pacTBOp (GeHon(TaIenHa, MUIeTKa, MepPHbIA MIHHAP.

XOHI PABOTBI:

1. YpaBHOBECUTH BEChI U B3BECUTH PACTUTEIbHBIA MaTepUal.

2. B amxHIO0 YacTh npudopa Hanuth 10 Mt menoun NaOH.

3. B BepxHIOI0 YacTh NpubOpa MOMECTUTh HABECKY PACTUTEIBLHOIO Marepuaia U 3apuKCcH-
pOBaTh BpeMs Hayaja OMbITa.

4. Yepes 30 — 40 MuH TUTPYIOT 11aBeNeBOI KuciaoToi no ¢penondranenny 10 M KOHTPOIb-
ol 1 10 mu1 onbITHOM mienour (1 mMit kucnotsl = 1 Mr COp).

5. PesynbraThl 3aHectu B Tabauiy. [1o Mosy4eHHBIM JAaHHBIM BBIYHCIUTh UHTEHCUBHOCTh
JIBIXaHUSI.

Pacturens- Macca [Tponomxu- TuTtpoBanue (M) Nuten- Cpen-
HBI 00BEKT (r) TEIbHOCTh Kon- O Pa3- | CUBHOCTH Hee
orbITa (MHH) TPOJIb IBIT HUIA B TBIXaHUS
TUTpE

OOPMVIJIA [JIs BBIUMCIIEHUA MTHTEHCUMBHOCTU AbIXAHUWA:
i = Amump. e 60mun. o1
m ot

Haeecku onsima

3AHATUE Ne 11 (4 gaca)
JIBIXATEJIBHBI KODDOOUITUEHT

BOITPOCHI IUTA ITOAI'OTOBKMU:

1. CyOctpaThl apixanus. [{prxaTeabHblil KOG GUITMEHT.

2. 3aBUCUMOCTb JIBIXaTeIbHOr0 K03 (hUIIMeHTa OT KauecTBa cyOcTparTa JIbIXaHHs.

[TJIAH 3AHATUA:

Brmonnenue naboparopHoil paboTsl «OmnpeneneHue IpIXxaTeabHoro koaddguuuenta mnpo-

PacCTaOIINX CEMSIHY.
PABOTA Ne 1. Onpenenenue npIxaTeabHOro K03 (GUIeHTa npopacTaonX CeMsIH
JlbIxaTenbHbIM KO3((UIIMEHTOM Ha3bIBa€TCsl OTHOLIEHHE 0O0beMa BBIJICIIEHHOTO NPH Ibl-

XaHUU YTIEKUCIIOro ra3a K 00beMy MOTJIOIEHHOT0 KUCIIopoa. BennynHa qpixatenbHOro Ko3g-
(uIMEeHTa 3aBUCUT OT TOT0, KAKHE BEIIECTBA UCIOJb3YIOTCS IIPU JbIXaHUH.
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MATEPUAIJI 1 OBOPYJIOBAHUE: nmpopocuine cemena, 20 % pactsop NaOH, mpubop
JUTSL OTIPEJICJICHUsS JbIXaTenbHOro Kod(dduimenTa, crakaH ¢ BaTOM, MOJIOCKH (DUIBTPOBAIHHOU
Oymaru, Ba3eJIMHOBOE MacJIO, TUHIICT.

XOHI PABOTBI:

1. ITomecTuTh B TPOOUPKY MPOPOCIINE CEMEHA COU (IO IMOJIOBHHBI MPOOUPKH). 3aKPHITh
npoOUpPKy MPOOKOH CO CTEKIITHHON TPYOKO.

2. [Ipu HaKIOHHOM TOJIOKECHUU TIPOOUPKH, BBECTH B TPYOKY KAIlUTIO Ba3EIMHOBOTO Maclia.
[TocTaBUTh MPOOHUPKY B CTaKaH C BATOM.

3. OTMeTUTh, T HAXOIUTHCS KaIllsl IEPBBIM PE3WHOBBIM KOJILIIOM. Yepe3 5 MUH OTMETHTh
BTOPBIM KOJIBI[OM, KAKO€ PACCTOSHUE MPOLLIA Karlis. DTO pacCTOsTHUE (PUKCUPYIOT.

4. OnbIT TOBTOPUTH 3 pasza, BCe BpeMs, BRITPSAXHBAsI KAILIIO Ha (GMIBTPOBAIBHYIO OyMmary.

5. Cmouuth Kycouek (puiabTpoBanbHOl Oymaru 20 % pacTBOpOM IIeNOYH, BBECTH €r0 MUH-
[IETOM B NMPOOHUPKY TaK, YTOOBI OHA HE Kacajach MPoOKU. [IOBTOPUTE OMBIT C Ba3eIMHOBOM Karl-
nen 3 pasa.

6. PesynbTar 3aHectu B Tabuuiy. [10 monmy4eHHBIM TaHHBIM BBIYMCIIUTD JBIXATEIbHBIA KO-
G UIHIEHT.

Pacru- Paccrostaue 3a 5 muH (6e3 | Paccrosinue 3a 5 muH (co me- | Cpennee 2 | K
TEIbHBII IEJI0YH) JIOYbIO0) — cpenHee
00BEKT VCO2 — VO3 (cm) VO2 (cm) 1 VCO;
VCO> VO,
1 2 3 | Cpen- 1 2 3 Cpen
Hee | Hee 2

3AHATUE Ne 12 (4 yvaca)
I[TOTEPA CYXOI'O BEHIECTBA IT1PU ITPOPACTAHUU CEMSH

BOITPOCHI IUTA ITOAT'OTOBKMU:

1. OcobeHHOCTH TPOpacTaHUs CEMSH.

2. B3auMocBsI3b IPOLIECCOB JbIXaHUS U (POTOCUHTE3A.

ITJTAH 3AHATHUA:
Brimonnenue madoparopHoit pabotsl «IloTeps cyxoro BemecTBa mpu MpoOpacTaHUU CEMSH.
PABOTA Ne 1. ITotepst cyxoro BemiecTa pu NpopacTaHUK CEMSIH

JlpIxaHreM Ha3bIBalOT OMOJIOTMYECKOE OKUCIICHHE OPraHNYECKUX BEIECTB J0 YIIEKUCIIOTO
ras3a M BOJIbI, TPOUCXOJislIee ¢ 0CBOOOXKAeHNEM 3Hepruu. Haubonee y100HbIH 00BEKT AJIs yueTa
KOJIMUECTBA U3PACX0/I0BAaHHBIX HA JbIXaHUE OPraHWYECKUX BELIECTB — IPOPACTAOIINE CEMEHA.

MATEPHUAJI 1 OBOPYJIOBAHMUE: cemena cou ((hacomu), BECbl C pa3HOBECAMH, OTTHJIIKH,
CYLIMJIbHBIN MIKad, OIOKCHI, KPHUCTAJUIN3ATOP, CTaKaHbl, (GUIbTpOBaiIbHAs Oymara, BoJa.

XO/ PABOTHI:

1. B3Becuth cemena cou (aBe nopuuu mo 10 cemsin).

2. Oany nopiuio cemsiH nmoMecTuTh Ha 40 — 50 MUH B cTakaH ¢ HEOONBITUM KOJIUYECTBOM
BOJIbI /1151 HAOyXaHHUs.

3. BTopyIo TIOPIMIO CEeMAH MOMECTUTH B GIOKC M BBICYIIHTH Tipu Temmeparype 1300 He me-
Hee | gaca. OxJIaquTh CEMEHA U CHOBA B3BECUTb.

4. HamonHUTh CTakaH BIAXHBIMU OINUJIKAMHM, Pa3IoXKHUTh HaOyXIIMe ceMeHa U MOKPBITh UX
cBepxy onuiakaMu. [lomecTuTh cTakaH B TEMHOTY M IO MEpE MOJIChIXaHUS OMMJIOK MOJIMBATh BO-
JIOM.

5. Uepes Henento U3BJIEYb MPOPOCTKH U3 OMWIOK, IPOMBITh KOPHH, OCYIIUTh UX (PHIBTPO-
BaJIbHOM OyMaroii 1 B3BECUTb.

6. BeicymuTh IpOpPOCTKH B CYIIMILHOM IIKady A0 aOCOJIIOTHO CyXOro COCTOSIHMS, OXJia-
JITh U B3BeCUTh. [loyyeHHbIe JaHHbIe 3aHeCTH B TaOnuily. CrenaTh pacuyeThl U BHIBOI.

Macca 10 cemsn (1) | Conepixa- Macca 10 nipo- Conepxanue | Iloteps cyxoro Bemie-
HHE BOOBI pocTKOB (T) BOJIbI B IIPO- CTBa
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BO3JyLI- abco- B CEMEHAX | ChIpasd abco- poctkax (T) BT Ha 10 B % oT
HO — Cy- | JIFOTHO — (r) JIOTHO — CEeMSIH abco-
xas cyxas cyxas JIOTHO
CyXoi

Macchbl

CeMsiH

Pasnea 8. Poct u pazBuTHe pacTeHui.
Tema 15. ®UTOropMOHbI KAK OCHOBHbIE PEryJsiTOPbI POLECCOB POCTA U Pa3BUTHS.
3AHSATUE Ne 13 (6 uacoB)
POCTOBBIE JIBIDKEHUS PACTEHMI

BOITPOCHI AJIA ITOAI'OTOBKMU:

1. [Tonsitre o nBU>KeHUU pacTeHuil. CriocoObl ABIKEHUSI.

2. Tponusmsl. Buabl Tponu3mos.

3. Hactuu. Buaer HacTuii.

[IJTAH 3AHATUA:
Brimonuenue naboparopHoit pabotsl «PocToBbIe NBIKEHUS pacTeHU (3aKaKa OIbITa).
OIIBIT Ne 1. 'mapoTtponuzm

Tponu3M, BbI3BIBaEMbIA OAHOCTOPOHHHM BOJIOCHAOKEHUEM, HA3bIBACTCS THUIPOTPOIU3-
MoM. CITOCOOHOCTD K MOJIOKHTEIBHBIM THIPOTPOITUICCKIM U3rH0aM XOPOIIO BBIPAKEHA Y KOP-
HEell, KOTOphIe IPU HEPAaBHOMEPHOM paclpeeNieHUU BIAard B MOYBE PAcTyT B Oojiee BIaKHbBIE
YYaCTKH.

MATEPHUAIJI 1 OBOPYJIOBAHMUE: creknsHHbIC OaHKH, CTEKJISTHHBIC TUIACTUHKH, Yalllka
[Tetpu, punbTpoBanbHas Oymara, UTOJIOUYKH, TPOPOCIINE CEMEHA IMIIIEHHUIIBI.

XO/I OIIBITA:

1. K ¢punbrpoBasibHOll Oymare, KOTOpOil OOBEPHYTHI CTEKJISIHHbIE IJIACTUHKH, PUKPEUTh
UTOJIOYKaMHU MPOPOCIINE CEMEHa MIISHUIIB TaK, YTOOBl KOPEUIKH ObLIM HANPaBIIEHbI TOPU30H-
TaJbHO WJIA BBEPX.

2. Hanute B O6anku BoAbl (1/4 4acTh), MOCTaBUTH TyJa MJIACTUHKHU TakK, 4YTOOBI CEMEHA OKa-
3JIMCh HA HIDKHEW CTOPOHE TJIACTUHKH.

3. Oany 6aHKy HaKpHITh Yamkoi [leTpu, Apyryro OCTaBUTh OTKPBITOM.

4. Yepe3 Henemo MpOHAOIOAATh U 3apUCOBATH IMOJOKEHHE KOPEIIKOB B 000MX OaHKaX.
CrenaTh COOTBETCTBYIOIINI BBIBOJI.

Pactutenbubiii 00BEKT [TonoxkeHrne mpopoCTKOB
JIO OIbITA IIOCJIE OIBITA

[Tpopocuire ceMeHa nieHu-
1bI

OIIBIT Ne 2. I'mnporponusm
MATEPUAIJI 1 OBOPYJIOBAHME: aBe uamku lletpu ¢ kpblikamu, NpopocIIne ceMe-
Ha, IUIACTWJIMH, BOJA.
XO/I OIIbITA:
1. M3 mimactriiriHa U3roToBUT 2 KoJiblia. [1ooxuTe kaxaoe Ha AHO vamek [letpu.
2. Ha xonplax pasiaoXHTh MPOPOCIINE CEMEHa MIIEHUIIbl TaK, YTOObl KOPHH IIIH MO KOJIb-
my.
3. B onny vamky [lerpu HanuTh BOLy B KOJIBIO U 32 KOJIBLIO, B IPYTYIO — TOJIBKO B KOJIBLIO.
4. O6e yalky cBepXy HaKpbITh KpbIIKaMH. Yepe3 Heleno paccCMOTPETh U 3apUCcOBaTh I0-
JIOKEeHHE KOpHEH B 00enX Jamikax.

PactutenbHbIi 00BEKT [TonoxeHne nMpopoCTKOB
JIO OIBbITA IIOCJIE OMBITA

IIpopociire ceMeHa nieHu-
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11b1 | |

OIIBIT Ne 3. I'eoTponuzm
['eorponusm — 310 M3rudanue yacTel pacTeHUs MOJ] BIUSHUEM OJHOCTOPOHHETO JCUCTBUS
CHUJIBI 3€MHOTO MPUTSHKECHUS.
MATEPUAIJTI U OBOPYJIOBAHUE: npopocmiue cemena, GpuiabTpoBaibHas Oymara, cTa-
KaH WM MEPHBIA HUIHHID.
XO/1 OIIBITA:
1. Ha kycouke QuibTpoBanbHOM Oymaru pas3ioxuTh MPOPOCIINE ceMeHa cou Ui (Gacoiau
TaK, YTOOBI KOPEIIKH CMOTPEIH BBEPX.
2. B crakan (MepHbIH unuHAp) HAIATH Boay (1/4 yacte). @unbTpoBaipbHy0 OyMary ¢ ce-
MEHaMHU CBEPHYTh B PYJIOHUYHMK U TTOCTABUTH B CTAKaH C BOJIOM.
3. Uepe3 1 — 2 nHS paccMOTpPETh M 3apUCOBATh IMOJOXKEHUE KOpemKoB. Crenatb COOTBET-
CTBYIOLIMI BBIBOJI.

PactutenbHblil 00bEKT [TonokeHne MpopoOCTKOB
JIO OTIbITa 110CJI€ OIBITA

[Ipopociuine cemena cou

OIIBIT Ne 4. ®oTtotponusm

@oTOTpONM3M — 3TO U3rMOaHUE PacTyIIUX YacTeil pacTeHUs MOJ BIMSHHUEM OJAHOCTOPOH-
Hero (OokoBoro) ocsemieHUs. SIBieHHe (GOTOTponu3Ma ya00HO HAOJIFONATh HAa KOJICONTHIISIX
3J1aKOB.

MATEPUAJI 1 OBOPYJIOBAHUE: npopocTku SUMEHs, BbIPAIIEHHbIE B CTAKaHUYMUKE C
ONUJIKaMH, (POTOTpONUYECKas KaMepa.

XO/H OIIBITA:

1. C ogHOM CTOPOHBI CTAaKaHYMKA KapaHJIAIlIoOM I10 CTEKIy MOANUCATh CIIOBO «CBET».
2. CtakaH ¢ IpOPOCTKAMH SIUMEHS HAKPBITh (POTOTPONMYECKON KaMepoi (KapTOHHOH KOpOOKO#
C OTBEPCTUEM) TaK, YTOOBI 1€ HAXOIMJIACh HA YPOBHE NMMPOPOCTKOB C TOM CTOPOHBI, I/I€ HAIH-
CaHO «CBET».
3. Yepe3 Henento MpoHAOIIOJATh W 3apUCOBATh MOJOXKEeHHE KoyeonTuwied. Crenatb COOTBET-
CTBYIOIIMI BBIBOJI.

PactutenbHbIi 00BEKT [TonoxeHne NpopoCTKOB
JIO OIbITA IIOCJIE OIBITA

ITpopocTKH sTUMEHS

Paznen 10. YcroiiunBocTh pacTeHHii K He0JIAronpusiTHBIM GaKTOpam cpeabl.
Tema 19. Buabl ycTOHYHBOCTH. Y CTOHYMBOCTh KAK NPH3HAK, 32JI05KCHHBIN B HACJIe/I-
CTBEHHOM OCHOBe.

3AHATHE Ne 14 (2 yaca)
3AIIUTHOE JIEUCTBUE CAXAPA HA LIUTOIUIAZMY TP 3AMOPAXMBAHUU
BOITPOCHI JUIA TTOAT'OTOBKMU:
1. YcroltunBocTh pacteHnid. Buasl ycroiiunBocTh.
2. OCHOBHbIE MPUYMHBI THOETN pacTeHU MpHU EHCTBUU HU3KUX OTPUIATEIBHBIX TEMIIepa-
TYyp.
3. 3akanmBanue. a3pl 3aKaINBAHHASA.
ITJTAH 3AHATUA:
Brinonnenue nabopatopHoit paboThl «3alMTHOE JEHCTBUE caxapa Ha IUTOIIa3My IpH 3a-
MOpaXUBaHUM.
PABOTA Ne 1. 3ammtHOE AEHCTBHE caxapa Ha HATOIIa3My IIPH 3aMOPAKNBAHUHT
[Ipu 3amep3aHUM PAaCTUTENbHBIX TKaHEH B MEXKJIETHHKAX 00pa3yloTcs KpUCTAJUIbI JIbJa,
KOTOpBIE OTTATUBAIOT BOLY OT LUTOILIA3Mbl. Eciin nuToniasMa HeJOCTaTOYHO MOPO30YyCTONYH-
Ba, TO OHA, HE BBIAEP)KAaB 00E€3BOKHUBAHMUS, @ TAKIKE MEXaHUUECKOTO JIaBJICHUSI KPUCTAJIIOB JIbJA,
KoaryJaupyer. Y CTOWYMBOCTh KOJIJIOMI0B LIUTOILIa3Mbl MOKET OBITh IOBBIIIEHA 3aIIUTHBIMU Be-
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[IECTBAMHU, CPEIU KOTOPBIX BaskHAsl POJIb MPUHAIICKHUT PACTUTEIBHBIM CaxapaMm.

MATEPHAIJI 1 OBOPYIOBAHUE: kopuernoa cekibl, 0,5 M u 1 M pactBopsl caxapo-
3b1, 8 % pactBop NaCl, cHer wiu nen, moBapeHHas COJib, TEPMOMETP, CKaJIbIICIb, JIe3BUE, (hap-
dopoBas yarka, MpOOUPKH, MUKPOCKOT, IPEIMETHBIC U MOKPOBHBIC CTEKIA, (DUIBTpOBaIbHAS
OyMara, KapaHJall Mo CTEKIY.

XO/ PABOTHI:

1. B moanucanubie MpoOMPKH HAJIUTh PACTBOPHI: B NIEPBYIO BOAY, BO BTopyro — 0,5 M pac-
TBOP caxapo3bl, B TpeTbio — | M pacTBOp caxapo3bl.

2. VI3 ouuIIeHHOTO KOPHEII0/la CBEKJIbI clieiaTh 9 OAMHAKOBBIX MO pa3Mepy Cpe3oB, TOJ-
IUHOM 1 MM.

3. ITomecTutsb cpe3bl B haphopoByIO YallKy U IPOMBITh BOJOH Uil yJIaI€HUS COKA, BHITEK-
LIETO U3 MOBPEXKIEHHBIX KIIETOK.

4. ITomectuthb 1o 3 cpe3a B KXY IPOOUPKY.

5. IlpuroToBUTH OXJNaIUTENbHYIO cMech. /st aToro k 3 yactsaMm cHera Wiau OUTOTO JibJa
npubaBuTh | YacTh MOBaPEHHOM COJIM U TIIATEIHHO MEPEeMEIaTh.

6. Ilorpy3uth npoOUpKH B OXJIAIUTEIBHYIO cMech Ha 15 — 20 MuUH, 11OC/I€ Yero MOCTaBUTh B
CTaKaH C BOJOW KOMHATHOW TeMIEPaTyphl JIJIsl OTTAaHBaHHUSI.

7. Ilocne oTTaMBaHMsl OTMETUTh OKpPAaCKy CpE30B M KHJIKOCTU B npobupkax. [IpoBeputh
YKHM3HECTIOCOOHOCTh KJIETOK, MOJABEPrHYB MX Iuiasmoiu3y B 8% pactBope NaCl. Jlns storo Ha
npeaMeTHOe cTekso B Karumo pactBopa NaCl momecTuTh TOHKHE cpe3 Kycodka KOPHEILIona
CBEKJIbL. Uepe3 HECKOJIbKO MUHYT MPOHA0II0IaTh B MUKPOCKOIT HACTYIIJICHHUE T1a3MOJTU3a.

8. Pesynbrarhel 3aHecTu B Tabnuily. B BbIBoJe OOBSCHUTH pa3jinyusl MEXAYy BapHaHTaMU
OTbITa, OTMETHB 3HAYEHHE Caxapo3bl KaK 3aIIMTHOrO BEIECTRA.

Bapuants! onbiTa Oxpacka BHEIIHEro Oxkpacka cpe3oB KonunyecTtBo miasmo-
pacTBopa JU3UPOBAHHBIX KilE-
TOK
Bona
0,5 M pactBop caxa-
PO3bI
1 M pactBop caxapo-
3bl

3AHATUE Ne 15 (4 ygaca)
KAPOCTOUKOCTb JINCTbEB PACTEHUI
BOITPOCHI IUTA ITOAT'OTOBKMU:
1. XKapocTtoiikocTb pacteHuid. OCHOBHbIE IPUYMHBI T'MOENIN paCTeHUH MPH JAEHCTBUU BHICO-
KHUX TeMIepaTyp.
2. ®U3HOJIOTHYECKUE a/IallTAlluU PACTEHUH K IECTBUIO BBICOKMX TEMIIEPATYP.
3. IlyTy nOBBIIEHHUS )KaPOCTOMKOCTH PACTEHUM.
ITJTAH 3AHATUA:
1. Breimonnenue nabopatopHoit paboThel «OmnpeseneHue KapoCTOUKOCTH JUCThEB PACTEHUH I10
O.0. MauxoBy».
PABOTA Ne 1. Onpenenenue xapoCTOUKOCTH JINCTbEB PaCTEHUN
MeTto1 OCHOBaH Ha IPOHUKHOBEHUU COJITHOM KHCIIOTBI YEPE3 MOBPEXKICHHBIE IJIa3MaTH-
yeckue MeMOpaHbl B KJIETKY U B3aUMOJIEUCTBUU €€ C XJIOPO(HUIIIOM, B pe3ysbTaTe 4ero BbITEC-
HSETCA MarHuii u3 ero mMoJjekyisl. Obpasyercs ¢peouTHuH, KOTOPBIA MPUIAET JUCTHIM OYypyrO
OKpPACKY U CIIY)KUT KpUTEpHUEM MOBPEXKACHUS LIUTOIIA3MBI.
MATEPUAIJI U OBOPYIIOBAHMUE: BonsiHas 6aHs, TUIMTKA, TEPMOMETp, MUHIIET, KPU-
crajumsaTop, yamku Ilerpu, 0,2 H pacTBOp CONSHOM KUCIOTHI, BOJA.
XO/J PABOTBI:
1. Boasnyio 6aHio HarpeTs 10 Temmepatyps! 40 °C. B BoIy OIyCTHTB 5 JTHCTHEB OMBITHOTO pac-
Tenus. OctaBuTh Ha 30 MUHYT (TeMIepaTypy HOCTOSHHO TOIepKuBath Ha yposHe 40 °C).
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2. Yepes 30 MUHYT MEpEeHECTHU OJMH JUCT U3 BOJSHOW OaHHW B KPUCTAIU3ATOP C XOJOJIHOM BO-
JI0M.

3. Temnepatypy B 6aHe noauaTh Ha 5 °C, uepe3 10 MUHYT IepEHECTH BTOPOIA JIHCT B KPUCTAIIIN-
3aTOP C XOJIOJIHOW BOJIOM.

4. Yepes xaxpie 10 MUHYT MoJHUMAIOT Temreparypy Ha 5 °C, 6epyT moodepenHo 1mo ogHoOMY
JTHCTY, TIEPEHOCAT B KPUCTAIUIH3ATOP C XOJIOAHOI BOOH (TemMmepaTypy Boasl oBoasaT 10 60 °C).
5. JIuctes mepenectu B yamku [letpu (1o oHOMY JIMCTY B KQXAYIO Yamiky) u 3anuth 0,2 H pac-
TBOPOM COJITHON KHUCIIOTBI.

6. Uepe3 20 MUHYT CMOTPST pe3yJibTaThl. JKUBBIE JTUCThSI PACTEHUIN OCTAIOTCA 3€JICHBIMHU, MEPT-
BbIe — OyperoT. Pe3ynbTaThl 3aHECTH B TAOJUILY, HCIIOB3Ysl YCIOBHBIE 0003HAUYCHUSI:

Buns! pacre- WHTEeHCHBHOCTh TOOYPEHUS IIPU TEMIIEpAType

HUI 40° 45° 50° 550 60 °

YcnoBHble 0603HAYEHUS !
— — OTCYTCTBUE MOOYpEHUS
+ — OYeHb MaJIOE KOJI-BO OypBIX MATEH
++ — OypBIX MIATEH MHOTO
+++ — OypbIX MATEH OYEHb MHOTO
++++ — THCT NOTHOCTHIO OypBIN

7. CrenaTh BBIBOJ O ’KapOCTONKOCTH JIUCTHEB OMBITHBIX PACTEHUH.

6 IMJAKTUYECKHUE MATEPUAJIBI 1JIs1 KOHTPOJISA (CAMOKOHTPOJIA)
YCBOEHHOI'O MATEPHAJIA

6.1 OneHouHble CpeacrTea, NoOKa3aTeJiu H KPpUTCPUHU OCHUBAHUS KOMIIeTeHIU

Kpurtepun onenuBanns

HNHpexc Ounenounoe IHoka3aTenn
c(hopMHUPOBAHHOCTH KOMIIETEH-
KOMIIETeHIMH CpPeACTBO OLICHUBAHUSA .
1970
CTtyneHT oOTBeYaeT HENPaBUIIBHO,
. HEUYETKO U HEYyOEeIUTENbHO, JaeT He-
Huzkui

BEpHbIE (OPMYJIUPOBKHU, B OTBETE
OTCYTCTBYET Kakoe-I10o IpelcTaB-
JIEHHE O BOIIpOCe

(HEeyAOBIETBOPUTENIHHO)

CTYI[eHT OTBCYACT HCKOHKPCTHO,

[Toporogsrii cnabo apryMeHTHpPOBaHO M He yOe-
(YIOBIETBOPUTENIBHO) | AUTEIBHO, XOTSI U UMEETCS] KaKOe-TO
OITK-8 Cobecenona- IIPEICTAaBIEHHUE O BOIIPOCE
HHUE . CryneHT oTBedaeT B LEIOM IIpa-
bazoBbiii
BUJIbHO, HO HEJOCTaTOYHO IIOJIHO,
(xoporo)

YCTKO U y6C,Z[I/ITCJIBHO

CraButcs, €civ MOpPOJEMOHCTPUPO-
BaHbl 3HAaHHUE BOIIPOCAa U CaMOCTOSI-

Bricokuit TENBHOCTh MBILUIEHUS, OTBET COOT-

(0TIHMYHO) BETCTBYET TpeOOBAHUSIM TIPABUIIb-
HOCTH, IIOJIHOTBI W apryMEHTUPO-
BaHHOCTH.

OIIK-8 Tect Huzkuit KonnyecTBO mpaBWIBHBIX OTBETOB
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(HEyAOBIETBOPUTEIIHHO)

Ha BONpockl Tecta MeHee 60 %

[1K-2
OIIK-8

Hoxknan,
cooOiienue

IToporosslii KomnuyecTBO npaBUiIBHBIX OTBETOB
(YIIOBJIETBOPUTEIILHO) | HAa BOMPOCHI TecTa oT 61-75 %
bazoBblii KonnuecTBO mpaBUIBHBIX OTBETOB
(xoporo) Ha BOIIPOCHI TecTa oT 76-84 %
Bricokuit KonnuecTBO mpaBWIbHBIX OTBETOB
(oTymuHO) Ha Bonpockl Tecta ot 85-100 %
Jlokiiag cTy/IeHTy HE€ 3aUMTHIBAETCS
€CJIU:
e CTyIeHT HE YCBOWJI 3HAUHUTEIb-
HOM yacTu MpoOJIeMbl;
e Jlomyckaer CYILIECTBCHHBIE
OIIMOKM M HETOYHOCTH IIpU pac-
. CMOTPEHHH €€;
Huszkui

(HEeyIOBIETBOPUTENBHO)

e lcnbIThIBaeT TPYJHOCTH B IMpaK-
THYECKOM NTPUMEHEHHUHN 3HAHU;

e He wMoxer aprymMeHTHUpOBaTh
HAYYHBIC MTOJIOKEHUS,

e He ¢opmynupyer BBIBOJIOB H
000011EeHNI;

e He BianeceT NOHATHHMHBIM alllla-
paTom.

[ToporoBssiii
(YZIOBIETBOPUTENBHO)

3aaHue BBINOJIHEHO Oosiee 4eM Ha
nosioBuHy. CTyneHT oOHapy>KuBaeT
3HaHHWE U MIOHUMaHUE OCHOBHBIX I0-
JIOKEHUH 3a/1aHHUs, HO:

e Tema packpblTa HEZOCTATOYHO
YETKO M IIOJIHO, TO €CTh CTYJEHT
OCBOMJI TpobOJieMy, MO CYLIECTBY
U3JIaraeT €e, ONUpPAsChb Ha 3HAHMS
TOJIBKO OCHOBHOM JINTEPATYpHI;

e Jlomyckaer HECYIIECTBEHHBIE
OIIMOKY ¥ HETOYHOCTH;

e lcnbIThIBaeT  3aTpyJHEHMSI B
MPaKTUYECKOM TMPUMEHEHUH TI0JIy-
YEHHBIX 3HAHM;

e (Cnabo apryMeHTUpYEeT HayuHbIe
II0JIOKEHHS],

e 3artpyansercs B (OpMyIHpoOBa-
HHUU BBIBOJIOB M 000OIIEHUI;

e UYactnuHo BIazeeT CHUCTEMOMU
TTOHSITUH.

bazosriit
(xoporo)

3aJjaHue B OCHOBHOM BBITIOJTHEHO:

e CTyIeHT TBEpAO YCBOWI TEMY,
TPAMOTHO M MO CYIIECTBY H3JIaraeT
ee, ONHpasCh Ha 3HAHWS OCHOBHOU
JUTEPATYphI;

e He nomyckaer CyleCTBEHHBIX
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HETOYHOCTEH;

e VBS3BIBACT YCBOCHHBIC 3HAHUSA C
MIPAKTUYECKOU eATEIbHOCTBIO;

e ApryMeHTUpYeT Hay4dHBIC IOJIO-
JKEHUS,;

e JlenaeT BBIBOJBI U 00OOIICHMUS;

e Bnameer cuCTEeMOHl OCHOBHBIX
TTOHATHH.

3agaHue BBIIOJIHEHO B MaKCHMAalb-
HOM 00BbEME.

e CryzaeHT riryO0KO U BCECTOPOHHE
YCBOMII MPOOJIEMY;

e VYBEpEHHO, JIOTUYHO, MTOCJIEI0Ba-
TEJIHLHO ¥ TPAMOTHO €r0 U3J1araer;

e Omnupasice Ha 3HAHUA OCHOBHOM
U JIOTIOJHHUTEIBHOW JIUTEPATypHI,
TECHO TPUBS3BIBAET  YCBOCHHBIE
HAy4YHBIE TOJIOKEHUS C MpaKTHye-
CKOH NIeATEIIHHOCTEIO;

e VMmeno 0OOCHOBBIBaET M apry-
MEHTHPYET BBIJBUTACMBIC HM HJICH;
e JlenaeT BBIBOJBI U 00OOIICHHS;

e (CB00OIHO BageeT NOHITHIMU.

Bricokwuii
(oTIIMYHO)

6.2 HpOMe)KyTO‘IHaﬂ arTrecTauusd CTYACHTOB IO JTUCHUIIJIMHE

IIpoMexyTouHass aTTecTanus SIBISETCS MPOBEPKOM BCEX 3HAHMUI, HABBIKOB U YMEHHUM
CTYJI€HTOB, IPUOOPETEHHBIX B MPOIECCE U3YUECHUS AUCUUIINHBL. DOopMOii MPpOMEKyTOUHON aT-
TECTALMH 110 IUCLHUIUIMHE ABISAIOTCSA 3a4ET U DK3aMEH.

151 oneHMBaHUs Pe3yJIbTATOB OCBOCHUS AUCHHMILUIMHBI PUMEHSIIOTCS CJIeAylolue
KPHUTEepHH OLlCHUBAHUS.

Kputepun onieHnBaHNS YCTHOTO OTBETA HA 3a4€Te

OneHKa «32aYTeH0» BBICTABIISIETCSA CTYAEHTY, €CJIM BOIPOCHI PACKPBITHI, U3JI0XKEHBI JIO-
TUYHO, 0€3 CYyIIECTBEHHBIX OUIMOOK, ITOKa3aHO YMEHHME WIUIIOCTPUPOBATH TEOPETUUYECKUE TIOJI0-
JKEHUSI KOHKPETHBIMHU IIPUMEpaMH, IPOAEMOHCTPUPOBAHO YCBOEHUE PAHEE U3YUEHHBIX BOIPO-
COB, CPOPMUPOBAHHOCTh KOMIETEHIINH, YCTOMYUBOCTD UCIOIb3yEMBIX YMEHUH U HaBBIKOB. J[o-
MYCKalOTCsl HE3HAYUTEIbHbBIE OIINOKH.

O1eHKa «He 3aYTeHO0» BBICTABIISIETCS, €CIM HE PAaCKpPhITO OCHOBHOE COJEpKaHUE yuyeO-
HOro Marepuaia; oOHapyKeHO HEe3HaHWE WJIM HEMOHUMaHue OoJbIlel MM Haubosiee BaKHOM
yacTu y4eOHOro MaTepuana; JOMylIeHbl OMKUOKY B ONPEICTICHUN MTOHATHI, KOTOPbIE HE HUCTIPaB-
JIeHbI TOCJIe HECKOJBKUX HAaBOSIIUX BOIMPOCOB; HE C(HOPMUPOBAHBI KOMIETEHLIUH, YMEHUS U
HaBBIKH.

Kpurepun onieHHBaHMs yCTHOTO OTBETA HA DK3aMEHE

DK3aMeH CIYXHUT (HOPMOM KOHTPOJS YCHEITHOTO BBIMIOJHEHUS OOYYarOIIMMUCS BCEU
nporpaMMbl yueOHOH nuciuminabl. PopMy 3K3aMeHa BbIOMpAeT MpenojaBareib. JK3aMEeH MO-
’KET MPOBOAUTHCS B MHUCbMEHHON MM YCTHOU (hopMe, HO yallle BCEro MPOBOAUTCS B opMe co-
OecenoBaHus 10 OMiIeTaMm.

OneHKa «OTJIMYHO» CTABUTCS, €CIIN:

1) MOHO pacKphITO CoAep KaHUE MaTepuaa Ousera;

2) maTepuall M3J0KEH TPaMOTHO, B ONPEIEIECHHON JIOTUYECKOHN IOCIIeI0BaTEeILHOCTH,
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TOYHO HMCIIOJb3YETCs TEPMUHOJIOTHS;

3) moka3aHO yMEHHE WJUTIOCTPUPOBATH TEOPETUUYECKUE IMOJIOKEHHSI KOHKPETHBIMH TpH-
MepaMHu, IPUMEHATh UX B HOBOI CUTyallHH;

4) TPOAEMOHCTPUPOBAHO YCBOGHHE paHEe H3YyUEHHBIX COIMYTCTBYIOIIMX BOIPOCOB,
c(hOpMUPOBAHHOCTh M YCTOMYMBOCTh KOMIETEHIINIA, YMEHUI U HABBIKOB;

5) OTBET MPO3BYYaj CaMOCTOSITEIBHO, 0€3 HAaBOAIIMNX BOIPOCOB;

6) momyIueHbl 0JIHA — JABE HETOUHOCTH MPHU OCBEIIEHWH BTOPOCTENEHHBIX BOIIPOCOB, KO-
TOpBIE HCTIPABIISIOTCS 110 3aMEYAHHIO.

OrneHkKa «X0pouIo» CTaBUTCS, €CIH OTBET YJOBJIETBOPSET B OCHOBHOM TpeOOBaHUSIM Ha
OLIEHKY «OTIMYHO», HO IIPU ATOM MMEET OJIMH U3 HEIOCTATKOB:

1) B u3noxeHuu A0nyIieHbl HeOOIbIINe TPOOebl, He UCKA3UBILNE COJEPKaHUE OTBETA;

2) momyIieHbl OJUH — JIBA HEJO0YETa NMPHU OCBEIICHHH OCHOBHOTO COJAEP)KaHHUS OTBETA,
MCIIPABIICHHBIE 10 3aMEUaHUI0 HK3aMEHATOPA;

3) nomyiieHsl ommbOKa Wi 0ojee IBYX HEJOYETOB IMPH OCBEIICHWU BTOPOCTEIICHHBIX
BOIPOCOB, KOTOPBIE JIETKO UCIPABIISAIOTCA MO 3aMEYaHUI0 SK3aMEHATOPA.

OreHKa «y/A0BJIeTBOPUTEIbHOY CTABUTCS, CCIIH:

1) HEMOJIHO WJIM HEMOCJIEeI0BaTeIbHO PACKPBITO COJAEpKaHHE MaTepuana, HO MOKa3aHO
o011ee MOHUMaHKE BOIIPOCA U MPOJEMOHCTPUPOBAHBI YMEHUS, TOCTATOYHbIE ISl TabHEUIIETO
YCBOCHHUS MaTepuana;

2) UMENHCh 3aTPyIHEHUS WIIA JOIMYIICHbI OIIMOKHA B OTPECIICHUU TMOHSATUH, HCITOJIB30-
BaHUU TEPMHUHOJIOTUH, UCTIPABJICHHbIE MIOCJIE HECKOJIbKUX HABOSIINX BOIPOCOB;

3) Ipu HETMOJHOM 3HAaHWU TEOPETHYECKOTO MaTepuaia BbIsBIEHA HeJOCTaTOYHas chop-
MHUPOBAHHOCTh KOMIIETEHIIMH, YMEHUN U HABBIKOB, CTY/ICHT HE MOKET MPUMEHHUTH TEOPUIO B HO-
BOW CHUTYAIIUH.

OrneHka «Hey10BJIeTBOPUTEIbHOY» CTaBUTCS, €CIH:

1) He pacKpBITO OCHOBHOE COJIepKaHne y4eOHOTo MaTepHaa;

2) oOHapy>XKeHO HE3HAaHWE WUJIM HEMOHWMaHue OOJbIIel YacTH UM Haubosee BaXKHOHN Ya-
CTH y4eOHOT0 MaTepHaa;

3) momyuieHbsl OMMUOKKA B ONpPEAETCHUH MOHSATHH, MPH KCIOIb30BAHUN TEPMHUHOIIOTHH,
KOTOpBIE HE MCIIPABIICHBI TIOCIIE HECKOJIBKUX HABOSIINX BOTIPOCOB.

4) He copMUPOBAHBI KOMIIETEHIIUU, YMEHUS 1 HaBBIKU.

BOl'[pOCI)I K 3a49€Ty

dusnonorus Bo30yAUMBIX 00pa3oBaHUN

1 TlonsTHe O pa3zapa)kuMOCTH, BO30OYANMOCTH, BO30YKJI€HUU, TOPMOKEHUH, BO3OYIU-
MBIX ¥ HEBO30YJMMBIX TKaHSX, CHEUM(UUECKUX M Hecnenu(UuIeckux MposiBIECHUIX BO30YyX[e-
HUS, pa3paXeHUH U pa3IpaKUTENsAX — aJleKBaTHBIX U HeaJekBaTHbIX. Knaccudukanus pazapa-
JKUTEJIEN TI0 XapaKTepy U CHIIE.

2. 3axoH cwibl. 3HaUeHHE UTMTEIBHOCTH pa3ipakeHus. KpuBas cHItbl- [UTHTEBHO-
ctu. Peobaza, «mose3Hoe» BpeMs IeHCTBUS pa3pakuTelisi, XpOHAKCHUSI.

3. 3aBHCHMOCTH OTBETHOW PEAKIMH OT TpajueHTa (3akoH J[foOya-PeiiMona) n oOBsicHE-
HUE €0 SIBJICHNEM aKKOMOJaluu. MeXaHn3M akKOMOJALINHU, €70 3HAYEHUE.

4. BrausHUe MOCTOSHHOTO TOKA Ha BO30YyIuMble 00pa3oBaHUs

5. MeMOpaHHBINA MOTEHLIMAJ TOKOS, €r0 BEJIMYMHA, T€HE3UC ¢ TOUKU 3pEeHHs 00le-
MPUHATON MEeMOpaHHO-WMOHHOM TEOpHUH, 3HAUeHHE M30MpaTEeNbHON MPOHUIIAEMOCTH MeMOpaHbI
KJIETOK B (POPMHUPOBAHMH MEMOPAHHOTO MOTEHIIMAJa MOKOs, POJIb AaKTUBHBIX MEXaHU3MOB B €TO
noanepxaann. 3Hauenue MIIII kak dakropa, 00yCI0BIMBAIOIIETO BO30YIUMOCTD.

6. Tlorenumans aeiicrBus. CrocoObl perucTpalnyy, BeIUYUHA, MEXaHU3M TE€HEepalUu.
[ToHsiTHUS TOPOTOBOTO MOTEHIMANA, KPUTUUECKOTO YPOBHS JEHOJSpU3AIMK, NHKa MOTEHIHala
JENCTBUS, CIENOBBIX MOTEHIMANOB. 3HAaYCHUE IMOTEHIUAIOB ACHCTBUS KaK YHUBEPCAIbHOIO
crioco0a KOAMPOBaHU U Niepeiad HH(POPMALMK B OPraHU3ME JKUBOTHBIX U YEJIOBEKA.

7. Bomna B030yXXIECHHS KaK COBOKYITHOCTh HM3MEHEHHH 3JIEKTPHUECKOrO COCTOSHUS



30

MeMOpaHbl, ee aHaiu3. V3MeHeHune BO30YIMMOCTH, COMPOBOXKIAIOIINE pa3Hble (a3bl BOJHBI
BO30YKIIeHHs: a0CONIOTHAS M OTHOCUTENIbHAS pPePpPaKkTEepHOCTh, SK3AJIbTAlHsi, CyOHOPMAab-
HOCTb, (haKTOPBI, 00YCIOBIMBAIOIINE U3MEHEHUE BO30YIMMOCTH. 3HAYCHHUE aHAIu3a OJJIMHOYHOU
BOJIHBI BO30OY KJICHHUS [T TOHUMAaHUSI 3aKOHOMEPHOCTEH PUTMHUYECKOTO BO30YKICHHUS.

8. MectHoe U pacrpocTpaHsoleecss Bo30yxaeHne. XapakTeprucTuka MECTHOTO U pac-
MPOCTPAHSIONIETOCs BO30YXIeHUss. MexaHu3M NpoBeAcHUs BO30Yx aeHUs. DaKkTop HAIC)KHOCTH
npoBeneHus. OcCOOEHHOCTH BO3HUKHOBEHHS PACHPOCTPAHSIONIErocs BO30YKACHUSI B OIMHOYHOM
BOJIOKHE: TIPABUJIO «BCE WIJIH HEYETOY.

9. Ilapabmo3 mo H. E. BBeaeHckomy, ero craauu, 3Ha4YCHHE IS TMOHUMAaHUS
MEXaHU3Ma BTOPUIHOTO TOPMOKCHHS.

@®u3HO0N0rUsl HEPBHOW CUCTEMBI.

1 3naueHue HepBHOMU cuctemsl, ee pa3BuTue OCHOBHBIE CTPYKTYpbl HEPBHON TKaHU U
ux (pyHKIMOHaNbHOE 3HaYeHHe. CTPyKTypHbIE OCOOEHHOCTU HEMpOHa, 3HAUEHHUE €ro OTAEIbHBIX
yacteil. Knmaccudukanus veiiponos. Helipornus u ee GyHKIIMOHATBHOE 3HAUYCHUE.

2. CrpykTypa U (QYyHKIMH HEPBHBIX BOJOKOH. be3MHUeTMHOBbIE U MUEIIMHOBBIE BOJIOK-
Ha. OcoOeHHOCTH TIpoBe/IeHUs BO30YXIeHHs B HUX. Kiaccudukanys HEpBHBIX BOJIOKOH IO CKO-
POCTH NPOBENEHUS BO30YXKJIEHUs, BO30YAUMOCTH U JaOMiIbHOCTHU. M3011poBaHHOE U ABYCTO-
pOHHEe npoBeieHne Bo30y:x1eHus. [IpakTnyeckas HEyTOMIIIEMOCTb HEPBHBIX BOJIOKOH.

3. Cunancsel. CTpoeHue cHHamca. DJIEKTPOTOHHYECKHE U MEIUATOPHBIC CUHAICHI,
MEXaHHU3M IPOBEAEHUS BO30YXKJEHUS B HUX. BellecTBa, BHIIOIHAIOIINE POJIb MEAUATOPOB.
3HaueHne OEeNKOB-PeleNTOPOB MOCTCHHANTUYECKOM MeMmOpaHbl. Bo30Oyskaaromnue U TOPMO3HbIE
cunancsl. Mexanusm resepanuu BIICII u TIICII. Pa3znuunble BUIbI CHHAIICOB.

4. TlpoBeneHue BO30YXICHUS uepe3 LIEHTPAJIbHbIE CHHAICHI U CBSA3aHHBIE C ITUM
ceorictBa IIHC: omHocTOpOoHHEEe MpoOBeNEeHUE BO3OYXKIEHUS, cymMMaIus (IociieoBaTelbHas U
IPOCTPAHCTBEHHAs), SIBJIEHUE MOCIENACHCTBHSL, TpaHC(HOPMALIUs PUTMa, YTOMIIIEMOCTb. 3Haue-
HUE MEMATOPHBIX CUHAIICOB KaK arrapara peryjsiiiii HEpBHOU CUCTEMBI.

5. Peduexkc kak OCHOBHOW aKT HEPBHOHN JeATENbHOCTU. PedieKTOpHBIM NmpUHIUI
paboThl HEPBHOM CHCTEMBI U €T0 peaju3alus IMyTeM OCyLIecTBIeHUs pediiekcoB. Onpenenenue
pednekca. O6mas cxema pediaekTopHol nyrd. MoHO- M MOJMCUHANTHYEeCKUEe pedIeKTopHbIe
nyru. [lonstue o pedaexkropHoM Kojblie. COBpeMEHHbIE NPEACTABIECHUS O HEPBHBIX LIEHTPaX U
ux cBoiicTBax. Kinaccudukanus pegpriaexkcos.

6. TopmoxeHHe B IEHTpAIbHOW HepBHOW cucteMe. OmnpenencHue TopmoxeHus. Ot-
kpeitre Topmoxenus B [ITHC U. M. CeueHoBbIM. Pa3ninunble BUABI TOPMOXKEHUSA: BTOPUIHOE U
IIEpBUYHOE, Jie- U TUIEPIOIAPU3ALUOHHOE, IIpe- U MOCTCHHANTHYECKOe. MeXaHu3M UX BO3-
HUKHOBEHUS U 3HAUYCHUE.

7. Koopnuuanus ¢pysHkuuii opranusma. Poiab oOpatHol addepeHTanyiv B KOOpAUHAILIMH
bynkumii. Bzaumoneiicteue nporeccoB Bo30yxaeHus u topmoxenus B LIHC, uppannauus u
UHIYKIUSA. PerunpoKHOCTh KaKk YacTHBIM cilydall MHAYKIMH, €€ MEXaHU3M U 3HaueHue s
O0O0BSICHEHUS! KOOPAMHUPOBAHHON PAaOOTHI IIEHTPOB, MHHEPBUPYIOLINX MBIIIIBI-AHTATOHUCTBI.
ITpuHmIel TOMUHAHTHI IO A. A. YXTOMCKOMY H €ro 3Ha4eHHE.

8. CnuuHO#i M03r. OCOOEHHOCTH CTPYKTYypHOH opranuzauuu. [IpoBogHuKoBas u pe-
¢dexTopHas GYHKIMH, UX 3HAUCHUE.

9. CrpykTypHas opraHuzanus U (QyHKUUH MPOAOJITOBATOrO0 Mo3ra U Mocta. OyHKIMK
CPEIHEro Mo3ra.

10. PetukynsipHas popmanus: UCTOPUS U3YUEHUS, TUTOAPXUTEKTOHUKA U CBSI3U, 00JIeT-
Yaloliue U TOPMO3HbIE€ BIUSHUS, 3HAUYCHHE PETUKYISpHON hopMaluu B oOecrieueHuu ajar-
Tanu Bo30yauMoctu HelipoHoB IITHC mpu pa3nuyHbBIX COCTOSHHUSX OpPraHU3Ma M Pa3IU4YHbIX
YCIIOBUSIX BHEILIHEHN CpPEIbl.

11. HeiiponHast opranu3anys, CBsi3u U GYHKLIUU MO3KEUKA, TOCIECTBUS €0 yIaJICHHS.

12. TIpomexyTouHblii Mo3r. OYHKIIUK Tajlamyca: Hecnenuduueckue, cnenuduieckue u
acconatuBHbIe sapa. PYHKINK HAAOYTOpbs U TUIOTAIaMyca.

13. TlogkopkoBbIe sifjpa nepeaHero Mo3ra (0a3aibHbIC TAHTIINN).
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14. JlumOuueckasi cucTeMa Mo3ra: €e CTPYKTypHas OpraHu3ais U pojb B (GpopmupoBa-
HUM Pa3IMYHbIX YMOLMOHAIBHBIX COCTOSHUI U MOTUBALMOHHBIX pEaKLU.

15. BereratuBHas HepBHAsl CUCTEMa, €€ CTPYKTYPHbIEC U (PYHKIIMOHAILHBIE OCOOCHHOCTH.
CuMnaTHyecKuil ¥ MapacUMIIATUYECKU OTAENbl. AanTalMOHHO-TpodUYecKast poJib CHMITATH-
4yeckoi HepBHOM cucTtemsl 1o JI. A. Opoenu.

16. Kopa Gompummx momymapuid. [IpeBHsis, cTapas M HOBas KOpa, HUTOAPXUTEKTOHUKA,
GbyHKIIMOHAJIbHOE 3HAYEHHE OCHOBHBIX THUIIOB KOPKOBBIX HeipoHOB. COBpeMEHHbIE Mpen-
CTaBJICHUS O JIOKATU3aluu (YHKIUN B KOpE: CEHCOPHBbIE (IIEpPBUYHBIC U BTOPUYHBIE), MOTOP-
Hbl€ U accolMaTHBHbIC 30HBL. [loHATHE O QYHKIMOHAIBLHON CIIEIATN3aliU JIEBOTO U MIPABOTO
IIOJIyLIapUI TOJIOBHOI'O MO3ra.

17. Metoas! nzyuyeHnus GyHKIHUI KOPbI TOJOBHOTO Mo3ra. @OHOBAs 3JEKTPUUECKas aK-
TUBHOCTb KOpbI, OCHOBHBIE PUTMBI, BbI3BAHHBIEC NMOTEHIMANBI. [IepBUYHBIH U BTOPUUYHBIN OT-
BET, X aHallu3, 3HAYCHHE.

18. CoBpeMeHHbIE TIPECTABICHUSI O MEXaHW3MaxX CHa M OOAPCTBOBaHMS, NX cMeHe. Bu-
IIbl CHA: MEJICHHBIA U OBICTPbIN, UX 3HauyeHue. CHOBUICHUS, MEXaHU3M CHOBHJIeHUI. OCHOB-
HbI€ YPOBHU OOAPCTBOBAHUS, MEXaHU3MbI UX O0ECIIEUEHUSI.

Briciias HepBHas 1eATEILHOCTD U aHATU3ATOPHI.

1 Xapakrepuctuka 0e3yCIOBHBIX pedIieKcoB, Kak 0a3bl Ui BEIPAOOTKH YCIOBHBIX U
MEXaHU3M HUX 00pa3oBaHMs. XapaKTePUCTUKA YCIOBHBIX PEQIIEKCOB, UX KadeCTBEHHBIC Ipe-
MMYILECTBA B IPUCIOCOOUTENBHOM 3BOIIOLUHN KUBOTHOI'O MUPA.

2. YcnoBus, He0OX0aUMBIE JJIs 00pa30BaHUs YCIOBHBIX pediekcoB. MexaHu3M 00-
pazoBaHus yciaoBHBIX pediekcoB. Obpa3zoBanne BpemeHHbIX cBsizeit o WM. I1. [1aBnoy. Co-
BPEMEHHBIE MPEACTABICHHUS O MEXaHMW3MaX HaydalbHBIX ITAllOB OOPa30BaHMS YCIOBHBIX pe-
(J1eKCOB U MpeAnogaraéMble MEXaHU3MbI JTOJIFOBPEMEHHOI0 UX coxpaHeHus. CucremHas
OpraHu3aIysi yCcJIoBHOPEPIEKTOPHON AESITETbHOCTH.

3. TopmoxeHnne yclmoBHBIX peduiekcoB. be3yclioBHOE BHEIIHEE M 3alpeiebHOe TOp-
MOKEHHE, UX MEXaHU3M U 3HauyeHHE. Pa3nuuHble ciaydyau yCIOBHOIO TOPMOKEHUS: YracaHHe,
muddepeHIMPOBKa, 3ana3AblBaHue U Ap., UX 3HaYCHHUE.

4. AHanu3 u cUHTE3 paslpaxeHuil. BpoxaeHHas M npuoOpeTeHHas CIoCOOHOCTH
MoO3ra K aHaJMTHYecKOH nearenbHocTu. [Iporecc odpazoBanus nuddepenunpoBok. Bpoxaen-
HBIH U ycloBHOpe(IEKTOPHBIN cuHTe3 B Kope. OOpa3oBaHue YCIOBHBIX Pe(PIECKCOB pa3IMUHbIX
MOPSAJKOB, 00pa30oBaHHE YCIOBHBIX PEQIIEKCOB Ha KOMIUIEKC pasApa)kUTesei, TUHaAMHUYeCcKue
CTEPEOTHIIBI, UX POJIb B IIOBEIEHUYECKUX PEAKIUAX OpraHU3Ma, 3HaYCHHUE.

5. CBolicTBa HEPBHBIX MPOIIECCOB, OMPEACIAIONINX WHIUBUIYATbHBIE OCOOEHHOCTH T10-
Be/IeHUs. XapaKTepUCTUKAa OCHOBHBIX TUIIOB BBICIIEH HEPBHOW JIEATEIBHOCTH, OOLIUX JUI Yelo-
BEKA U BBICIIUX JKUBOTHBIX. 3HAUEHUE HACIIEACTBEHHBIX (DAKTOPOB U YCIOBHM KU3HU U BOCIIHU-
TaHUs B HOPMUPOBAHUM THIOJIOTUYECKMX OCOOCHHOCTE! BhICIIEH HEPBHOM NEsATEIBHOCTH.

6. KauecTBeHHBIC OCOOCHHOCTH BBICIICH HEPBHOH JIEATCIILHOCTH YeIOBEKa. Y CI0KHE-
HUE CHUTHAJIBHBIX pEaKLMil B IpOLECcCE 3BOJIOLMHU >KMBOTHOro mupa. [losBineHue BTOpOM
CUTHAJIHOM CHCTEMBI, CBA3aHHON C BOCHPUITHEM MH(OPMALIMU B OTBICYEHHON U 0000IIEHHON
dopme, ee 3HaueHHE B (OPMUPOBAHUH y YEIOBEKA BBICIIEr0 aOCTPAKTHOI'O MBIIIUIEHUS U BbIE-
JICHUH U3 OKPY’KArOIIEro >KUBOTHOTO MHpa. YacTHbIe THUIIBI BBICIIEH HEPBHOM JESATENTBHOCTH ue-
JIOBEKA.

7. Tlonatue o0 anamu3aTopax, ux 3HaueHue. OOIIME 3aKOHOMEPHOCTH (PYHKIIHI
aHanu3aropoB. Knaccudukamnus penentopoB, MEXaHU3M UX BO30YKICHHUS, PELIETITOPHBIN U re-
HEpaTOpHBIN noTeHnuanbl. Crenuann3anys pelenTopoB, MOPOrk pa3apakeHHUsl U pa3InyeHusl.
[Tepudepudeckuii 1 NEHTPAIBHBINA aHANU3 pa3apaKeHU. AnanTanus K HeIPEPHIBHO JUISIIEMY-
sl pa3/ipaykEeHUI0, MEXaHU3MBI aJarTal|H.

8. 3purenpHbIil aHanuzaTop. CBETONPETOMIISIOIINE CPENbl, AKKOMOJIAIMS €€ MEXaHU3M.
Hapymienust pedpakiun: 6JU30pyKOCTh, TadbHO30PKOCTh, actTurmaTusM. OctpoTa 3peHus. bu-
HOKYJISIPHOE 3pEHUE.

9. Crpoenue cerdatku. POTOPEHENTOPBI, UX MHUKPOCTPYKTypa. MexaHuszmbl ¢GoTope-
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nenuuu. Paznuuus GyHKUMM mamodek M KojiOodek, 1BeToBoe 3peHue. [IpoBoasimue nmytu u
KOPKOBBII OTJIEN 3pUTENBHOIO aHAJIN3ATOPA.

10. CnyxoBo# aHanm3aTop. 3HAYEHUE CIYXOBOro aHanu3artopa. [lepudepuueckuii ot-
JIeJ1 CIIyX0BOro aHanuszaropa. @yHKIuM 3ByKOIPOBOSILETO annapara. BHyTpeHHee yxo, cTpoe-
HUE YJIUTKH, MUKPOCTPYKTypa opraHa Koptu. Mexanusm BocpusTHS 3BYKOB PAa3JIMYHOW BBI-
COTHI U TpoMKOCTH. [IpoBojsuine MyTH M KOPKOBBIA OTIEN CIyXOBOro aHamusaropa. lIpo-
CTPaHCTBEHHAs JIOKAJIU3alus 3ByKa.

11. OGousATENbHBIA aHATU3ATOP. 3HAYCHUE aHAIM3a U CUHTE3a OOOHSITEILHBIX pa3lpa-
xenuil. [lepudepuueckuit oTaen, poBoAsIIME MYTH U KOPKOBBIN OT/IeN OOOHSATEIBHOTO aHa-
mu3aropa. COBpeMEeHHbIE THITOTE3bI BOCTIPHTHS OOOHSATEIBHBIX Pa3paKeHHUI.

12. BkycoBoii ananuzarop. Ilepudepudeckuii oTaeNn, MpoBOAAIINE MyTH U KOPKOBBIA OT-
JIeJI BKYCOBOI'O aHajIM3aTopa. 3HaUeHUE aHalIu3a U CUHTE3a BKYCOBBIX pa3ipaxeHuil. PakTopsl,
ONPEIENAOIIE YyBCTBUTEIILHOCTh BKYCOBOT'O aHAJIM3aTOpa.

13. Koxubiii anammzarop. Knmaccudukanus u CTpyKTypa pelenTopoB KOXU. 3HaUYCHUE
pa3IMYHBIX BUJIOB KOXKHBIX PEIIENITOPOB, MEXaHU3M UX BO30yxeHus. [IpoBoasiue myTtu u Kop-
KOBBIM OT/I€JI KOKHOT'O aHaJIu3aTopa.

14. BectulOynsipubiii ananuzatop. CTpoeHue, Mexann3Mm GyHKIIMOHUPOBAHUS M 3HAYCHHE
BeCTHOYJISIpHOTO aHanm3aropa. [IpoBosime myTH 1 KOPKOBBIA OT/IEII.

15. JIsurarenbHblid aHanu3aTop. PenenTopHblil anmapaTt MbIIIL U cyxoxuinil. CTpoeHue
MBIIIEYHOTO BepeTeHa. OcOOEHHOCTH MHHEpBAMU MHTpady3aibHBIX BOJOKOH. [IpoBogHMKO-
BbIli U KOPKOBBIM OT/JE€JbI JBUTATEIBHOIO aHAJIM3AaTOPA U €ro 3HAUYEHUE B OPraHU3aLUU JBUTA-
TEJIBHOIO aKTa.

®uU3HONIOrUs ABUTATEIBHOTO alIapaTta.

1 VYabprpacTpykTypHas opraHu3alus CKeJleTHhIX MbIml. CokpartutensHbie Oenku. bro-
XUMUSI, JHEPTeTUKa U MEXaHU3M MBIIIEYHOTO COKpalleHus u pacciadnenus. TerooOpa3oBanue
B MBIIIIAX U €r0 3HaYCHHE.

2. HepBHO-MBIIIEUHBIE CHHAICHI, PACIPOCTPAaHEHUE BO30YXKIEHHUS MO CapKoJIEeMMeE.
Ponb capkomniazMaTHuecKOro peTHUKyJIyMa U MOHOB KaJjbLUs B CONPSKEHUM BO30YXKACHUS
U cokpaieHuss Mbimel. [lonstue o aBuratenbHoM eaunuie, Buabl JE, ux mopdodyHKImo-
HaJIbHbIE OCOOEHHOCTH.

3. XapakTepucTHKa COKpaTUTENbHOW (QYHKIMUU MBI, OJUHOYHOE COKpAIEHUE MBIIII-
Ibl, €ro aHajau3. BemmumHa M CKOPOCTH COKpallleHHs. TeTaHyc, €ro BHJbI, MEXaHU3M. TOHYC
MBI, €r0 3HAYEHUE, MEXaHU3M CaMOPETYJISILINH.

4. Cwna wmbion. Pexumsl cokpamenuil. CtaTuueckas M JuHaAMH4eckas paboTa
MblI. YTomiienue. [IpaBuno cpennux Harpy3ok v akTuBHOro otasixa M. M. CeueHosna.

5. I'magxme wmpiunel. CTpyKTypHble U (YHKIMOHAJIBHBIE OCOOCHHOCTH IJIAJKUX
MblI1. HepBHBIE U T'yMOpalIbHbBIE BAUSHUS HA TOHYC I1aJIKOM MYyCKYJIaTyphl.

Bonpocs! k 3k3amMmeHy
DU3HOIOTHS CUCTEMBI KPOBHU

1 TlonsaTHe cucTeMbl KpOBU. 3HAYCHHE KPOBHU. Y CIIOKHEHUE COCTaBa M CBOWCTB KPOBU B
IIPOLIECCE IBOFOLUH.

2. CocraB mna3mbl KpoBU. OCMOTHYECKOE JIaBIEHUE, €r0 3HaYEHUE, MOANepKaHue TO-
crostHcTBa. PH KpoBH, €ro 3HaueHue, NoepKaHre MOCTOSHCTBA.
Oputpouutsl. ['eMOTI00MH, €ro KOINYeCTBO, CBOMCTBA, COCTUHEHHUS.
JleiikoruThl, X BUIBI ¥ 3HaYeHHE. COBpEMEHHBIE MPECTaBICHHS 00 UMMYHHUTETE.
Tpombonutel. KonmuecTBo, cTpoeHre U PyHKIIUU TPOMOOIIUTOB.
CaepThIBaroIIast 1 aHTUCBEPTHIBAIOIIASI CUCTEMBI KPOBH.
I'pynmet kpoBu. Pesyc-dakrop. [IpaBuna nepenuBaHie KpoBU
NmMyHHBIE peaknuu opraHui3Ma. T- u B-nmuMdonuTsl, ©X Koomepauus B HM-
MYHHOW peaknuu. IMMyHOTTTOOyTUHBI, UX TUIIBI, CTPYKTYpA.

9. OG6pazoBaHue U pa3pylleHHE KIETOK KPOBU B OpraHM3Me B3pOCIOro yenoBeka. Pery-

© N Ok w
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JSILMSI KPOBETBOPEHUSL.
@u3noorus cepae4HO-COCYAUCTON CUCTEMBI

1 OO0mas cxemMa KpoBo- B JIuMQpooOpaiieHus. 3HadYeHUE KPOBOOOPAIICHHS. IBOIIOIIHS
CHCTEMBI OPraHOB KPOBOOOpAILIEHUSL.

2. MopdodyHKIHOHATIbHBIE OCOOEHHOCTH aTUIIMYECKOW TKaHU cepAla. ABTOMAarTus. ee
MEXaHU3M. DJIeKTpoKapauorpadus.

3. CTpykTypHble M (YHKIUOHAJIbHbIE OCOOCHHOCTH OCHOBHOW TKaHM cepAeqHOMN
MBILIIBL. AHAJIM3 CEPAEYHOro LukKia. ToHbI cepAaua.

4. MemOpaHHbIi MOTEHIMAT M MOTEHUMAN JAeicTBUs pabouero mMuokapaa. VzmeHenus
BO30YIMIMOCTH BO BPEMSI CEpACYHOTO IMKJIA. 3HAYCHUE JITUTEIBHOCTU pehPaKTEPHOTO Meproa.

5. IIpoBenenue BO30yXx/eHHs [0 OCHOBHOW M aTunMyeckoil TkaHsam cepaua. Ilpeacepn-
Has ¥ JKeIyJ0UKoBas sKcTpacucronnsa. KomneHncaropHas rnay3a, IpU4HUHBI €€ MOSIBICHUSI.

6. Cucronuyeckuil 1 MUHYTHBI 00beMbl KpoBU. PaboTa cepala U BIUsHUE HA HEE Ie-
MOAMHAMUYECKHUX YCIIOBHI. Pe3epBHbIE CHIIBI cepaLia.

7. VlnHepBauus cepiua 1 peryJssiius ero JesiTeIbHOCTH.

8 OObeMHas U IUHEHHAsE CKOPOCTh ABIKEHHSI KPOBHU IO cocyaaM. HempepsIBHOCTB TO-
Ka kpoBH. [lynbcoBas BosiHa. OCOOEHHOCTH IBUKEHUS KPOBHU 10 KallWJIIsIpaM U BEHAM.

9. KpossiHOoe naBiieHue, ero 3HadeHue. Pacnpenenenne KpoBSHOTO JaBJICHUS B COCY/IH-
CTOM pyciie. MI3MeHeHne BEIMYMHBI KPOBSHOTO JABJICHUS IIPU Pa3IMUHBIX COCTOSHUSAX OpraHM3-
Ma. Perynsnust KpoBSHOTO J1aBJIECHUS.

10. HepBHO-TyMOpasbHask PEryJIALus TOHycCa COCYJI0B.

11. Peakuusi cepaeyHO-COCYIUCTON CHUCTEMbl HA U3MEHEHUE OKPYXKarollel TeMIIepaTyphl,
(bU3MUECKYIO U YMCTBEHHYIO PabOTYy, [IOJI0XKEHHUE Tella, YCKOPEHHUE.

12. JIumdoobpazoBanue u TumMpooOparieHue.

dusznonorus ApIXaHus
Mexanu3M B1oxa 1 BbioXa. JKU3HEHHAs: EMKOCTB JIETKUX U €€ ClaracMble.
I"a3000MmeH B sierkux u Tkasx. [lepenoc CO2 u O2 KpoBbIo.
Perymsiust npixanust.
OcoOeHHOCTH JAbIXaHUS NMPU PA3IMYHBIX YCJIOBMSX: MPHU MbIINIEYHON paboTte, B
YCIJIOBUSIX MOBBIIIEHHOTO U MOHMKEHHOTO aTMOC(HEPHOT0 AaBJICHUS.
dusznosorus nuIeBapeHus

1 3nauenue numeBapeHus. CekpeTopHbIi mpouecc. BHekneTouHoe M BHYTPHUKIETOU-
HOE IUIIIEBAPEHHE.

2. Metonpl uccrenoBanus (yHKIWH OpraHoOB MHUIIEBapeHus. 3HaueHue Tpynos M.IL
[TaByioBa 1 ero MmKoIbI B pa3paboTke (HU3NOIOTHH MHUILEBAPEHHUS.

3. CocraB u cBOiCTBa CITIOHBI. Perymsnus nesTenbHOCTH CITFOHHBIX XKeJle3.

4. CocraB M CBOMCTBa JXEIYyJOYHOIO cOKa. Perynsamus NesTenbHOCTH KeNyAO04YHbIX
Keles.

5. CocTaB U CBOMCTBA MOKEIYAOYHOI'O COKa. Perynsnus BHEUIHE CEKPETOPHOM nes-
TEIbHOCTH IOJIKEITYA0YHOM JKEe3bl.

6. KumeuHnslii cok: cocraB, CBOIICTBA, MeXaHU3M ero cexkpeuuu. [Ipuctenounoe nu-
nieBapeHue. Perymsmus cekpey KUIeYHoro coka.

7. Ponp meueHu B nuieBapeHHH. Perymsmms xemueoOpa3oBaHUS M KETUEBBIICICHHUS.
Hpyrue GpyHKIMY TEYEHH.

8. BcacwiBatenbHast (yHKIUS MUIIEBAPUTENBHOTO anmnapara. OyHKIMY eYeHH, CBA3aH-
HBIE C BCACHIBAHHEM.

9. IBuratenbHas (QYHKUUS MULIEBAPUTEIBLHOTO amapara.

®u3noI0rns SHAOKPUHHBIX JKEe3
1. BunouxoBas xene3a. dnudus. BHyTprcekperopHas GyHKIUS MOHKETYA0UHON Kerle-

BN o

3bI.

N

Perymsnus QpyHKIMIA SHIOKPHUHHBIX JKENE3.
3. ®ynkuuu runodusa.
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1. DOupokpuHHBIE XKene3bl. MeToibl UX u3ydeHus. [ OpMOHBI, UX CTPYKTypa, MEXaHU3MBbI

NENCTBU.

2. ODOyHKIWU NMTOBHUIHOMN M MapalMTOBHIHOM JKeJle3.

3. DyHKIMHU HAJIOYEYHUKOB.

OOMeH BelecTB U SHEPTUU
1. OcHoBHbIE 3Tanbl 0OMEHA BemecTB B opranusMe. IloHsaTre 0 MeXyToOYHOM OOMEHe U
MeTo/ax ero u3ydenus. Posb pepMeHTOB B 0OMEHE BEILECTB.
2. 3HauyeHUe BUTaMHHOB. BojopacTBOpUMbIC BUTAMUHBI.
3. Hopmbl nuTanust B 3aBUCMMOCTH OT YCJIOBUH HU3HU U TpyJa. KauecTBeHHbIE CTOPOHBI

INUTaHuA.

4, BOI[HO-MI/IHepaJ'IBHHﬁ oOMeH. 3HaueHue BOJBbI 1 MUHEPAJTIBbHBIX BEIICCTB B OPraHU3MCE.

Perynsius BogHO-MUHEPATBHOTO OOMEHA.
5. OOMEH KXUpPOB.

6. OOmeH yrieBonoB. Mx posis B opranusMe. MexaHu3Mbl, PEryIupyOLIIe COAepiKaHne

YIJICBOJOB B KPOBH.

7. BuTtamMHBI: MX OTKpBITHE, OOILIasi XapaKTepUCTHKa, 3HaueHHe. JKupopacTBOpUMBIE

BUTaMHUHBI.

8. Metoapl npsMOi U HENpsIMOi KanmopumeTpuu. OcHOBHOM 0OMeH. DaKTOpbI, BIUSIO-

€ Ha OCHOBHOM OOMEH.

9. WM3orepmus u ee 3HaueHUE. Perymsius Termioo0pa3oBaHus U TEIIOOTIAYH.
10. O6men OenkoB: (PU3HOJOTUYECKOE 3HAUCHUE aMUHOKUCIIOT, IMOJHOIICHHBIE U HEIOJ-
HOIICHHBIC OCIIKM, a30THUCTBIA OajaHC, KOHCYHBIC MPOIYKTHI OOMEHa OCIIKOB, BO3PACTHBIE OCO-

OeHHOCTH OEJIKOBOro 0OMeEHa.

®uU3HMON0THUs BBIICICHUS
1 3uavenue mpoueccoB BbaeneHus. KoHeuHble MPOAYyKThl 0OOMeHa. DKCTpapeHaIbHbIE

ITYTHU BBIACIICHUS. 3BOJ’II~OIII/15[ OpPraHoB BBIJICIICHUA.

2. Cocras u coiicrBa MmouH. IIporiecc MmoueoOpazoBaHusl.
3. Perymsiums MoueoOpa30BaHUs 1 MOYEBBIICICHHS.

6.3 OneHo4HbIe cpeacTBa A NPOBEPKH YPOBHS ¢()OPMUPOBAHHOCTH KOMIICTEH-

it
OIIK-8, IIK-2
TecThl cofepKaT CISAYIONINE THITHI 33 JaHHH:
Ne sana- Bec 3anpa- | Pe3yabtar oneHuBanusi (0a/uIbl, MOJIy4eH-
Tun 3aganus HUSA Hbl€e 32 BBITIOJIHEHUE 3a1aHNs / XapaKTepH-
s (0aswn) CTHKA NPABUJILHOCTH OTBETA)
3aJIaHus 3aKPBITOTO 1,23 1 Gamn 1 6 — moJIHOE MPaBUIIBHOE COOTBETCTBUCE;
THUIIA C BBIOOPOM 0]1- 0 6 — ocTanbHBIE CiTy4yan
HOTO MpaBuIbHOTO (1
u3 4)
3aJIaHUsI 3aKPBITOTO 4,5,6,7 |2 0auia 2 0 — MOJTHOE TIPABUIILHOE COOTBETCTBHUE (TI0-
THUIIA C BBIOOPOM He- CJIEIOBATENLHOCTh BapUAHTOB OTBETA MOMKET
CKOJIBKMX ITPaBUJIBHBIX OBbITH J11000i1);
oTBeTOB (3 U3 6) 1 6 — eciu gomymieHa ofgHa OMIMOKa / OTBET
MPaBUJIbHBIN, HO HE TIOJIHBI;
0 6 — ocTanbHBIE CiTy4yan
3a/IaHUs 3aKPBITOTO 8,9 2 6amna 2 0 — MOJIHOE MPaBUIILHOE COOTBETCTBHUE;
TUTIA HA YCTAaHOBIICHUE 1 6 — ecnu gomyiieHa ofHa OMIMOKa / OTBET
cooTBeTCTBUS (4 Ha 4) MPaBUIILHBIN, HO HE TIOJIHBIN;
0 6 — ocTanmbpHBIE CITyYaH
3a/IaHKe 3aKPBITOTO 10, 11 2 Oaiuta 2 0 — MOJIHOE MPaBUIILHOE COOTBETCTBHE;
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TUIIAa Ha YCTAHOBJICHHUC
IOCJICA0BATCIbHOCTHU

1 6 — ecnu gomyiieHa ofHA OMIMOKA / OTBET
MPaBUIbHBIN, HO HE TIOJIHBI;
0 6 — ocTanbHBIC ClTy4an

3a/IaHUsI OTKPBITOTO 12,13 3 bayna 3 0 — moJIHOE MPaBUIIBHOE COOTBETCTBUC;
THUIIA C KPATKUM OTBE- 0 6 — ocTanmpHBIE CITyYaH.

TOM

3aJ]aHUsl OTKPBITOTO 14,15 5 6aimoB | 5 6 — MOTHOE MPABWIILHOE COOTBETCTBHUE;

THUIIA C Pa3BEPHYTHIM
OTBETOM

3 0 — ecim JOmylmIeHa OJHA OIIMO-
Ka/HETOYHOCTh / OTBET MpPaBUJIbHBINA, HO HE
MOJIHEBIM;

0 6 — ecnu momyieHo OoJiee OHON OIMMOKH /
OTBET HENPABUIIBHBIN / OTBET OTCYTCTBYET

®opmupyeMasi KOMIIETCHIUSA

Nuagukaropsbl ¢chopMUPOBAHHOCTH KOMIIETEHIINH

OIIK-8. CriocoOeH OCYIIECTBISTh I1e-
JIATOTMYECKYIO JeSITEIbHOCTh Ha OCHO-
BC CIICHIUMAJIbHBIX HAYYHBIX 3HAHUH

OIIK-8.3 JleMOHCTpUpYET CHENMAIbHBIE HAYUHbIE 3HAHUSA, B
TOM YHCIIE B TIPEAMETHOI 00macTn

3aua1me 1. Pe(bHeKCBI, IMOJIYYCHHBIC B )KXU3HU OpraHn3Ma HHAUBUAYAJIbHO, HA3bIBAOTCA:

1. 6e3ycnoBHbIE

2. IpuoOpeTeHHbIE
3. yCIIOBHBIC

4. TOMEOCTaTUYECKHE
Ortger: 3

3aganue 2. KpatkoBpemeHHas repe3apsiika MEMOpaHbl Ha3bIBAETCS:

1. mMemOpaHHBII MOTSHIIAAT TIOKOS
2. IOTEHIUAJ JEHCTBHS

3. peBepcus

4. mapabuo3

OTBerT: 2

33)13HI/I€ 3. CkeneTtHas MbIIIIa HE O6JIa,Z[aeT CIICAYOIHUMHU BaKHEHUIIIMMHU CBOMCTBaAMM

1. mu3ucom

2. COKpaTUMOCTHIO, POBOIUMOCTHIO
3. 2JIaCTHYHOCTHLIO

4. BO30yAMMOCTBIO

Ortser: 1

3aganue 4. Kakue U3 nepedncieHHbIX MPOLIECCOB OTHOCATCS K (YHKIMSIM MTPOJIOJITOBATOTO

mo3ra?

1) Peryunsiust AbIXaHHS

2) KoopauHanus 1BHKEHHIMA

3) Perymsmus cepaedHoi qeSITeNbHOCTH
4) 3puTenbHOE BOCIPHUSITHE

5) IIpoBeneHre BO30YkKICHUS

6) CiyxoBoe BOCIPHUSITHE

Otsert: 1, 3,5

3ananue 5. Kakue u3 nepeyncieHHBIX TOPMOHOB BBIPA0ATHIBAIOTCS THITOGU30M?

1. AOpeHOKOpMUKOMpPOnHoili
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Nucynun

Tupeorponun

AnpeHanua

ComaroTrpornuH

. OCTpOreH

OTBeT 1,3,5

3auaHne 6. Kakue u3 nepedynciieHHbIX pe(IIeKCOB ABISAIOTCS 0€3yCIOBHBIMU?
CocarenpHbIi

MurarenbHbIi
CIIoHOOT/IeJIEHHE HA BUJI MTUILU
YuxaTenbHbIN

Boxnenue aBromo0mIIs

. Urpa na poprenuano

OTBeT 1,2,4

SRR

SouhrwnE

3ananue 7. Kakue u3 mepeunciieHHBIX MPOIECCOB OTHOCATCS K (PYHKIUSAM THIIOTanamyca?
Perynsanus ronoga

Perynsaums xax sl

Koopaunanus neuxeHui

Perymsnus cHa

CiyxoBoe BocpusaTHE

. 3puUTeNbHOE BOCTIPUSATHE

OTBeT 1,2,4

ok wdE

3ananme 8. YcTaHOBUTE COOTBETCTBUE MEXK/Y OT/IEIaMHU TOJIOBHOI'O MO3ra U UX (QyHKIMSIMU.
ITpononroBareiii MO3T : Peryisius apixanus

Mo3s:xeuok : KoopanHanus aBr>KeHUN

I'unoramamyc : Perynsnusa temneparypsl Tena

Kopa Oonbmx nonymapuii : AHaIu3 ceHCoOpHON HH(OpMaIuu

3aganue 9.YcTaHOBUTE COOTBETCTBUE MEX]Iy TOPMOHOM U KeNe30H, €ro BhIpa0aThIBAIOIICH.
Nucynun : [Tomxkenynounas xenesa

Tupoxkcun : lllutoBuaHas xenes3a

Koptuzon : Hagnoueunuku

Tecrocrepon : [1onoBbIe Kene3bl

3ananme 10. YcraHOBUTE MOCIIEI0BATEILHOCTD 3TANOB IPOBEIEHUS BO30YKACHUS MO pediek-
TOPHOM JyTe:

Penenrop

AddepenTHsIii HEHPOH

BcraBouHblli HEMPOH

OddepenHTHBIN HEHPOH

DddexTop

agbrwbnE

3aganue 11. YcTaHOBUTE MOCIEIOBATENLHOCTD MPOIIECCOB MPY BOZHUKHOBEHUH U MOTEHITHAIA
EWCTBUS

1. JlocTmxeHue ACTONSPU3YIONTIM CTUMYJIOM KPUTHYECKOTO YPOBHS

2. BeICTpOE OTKPBITHE TIOTESHITHAI-3aBUCHMBIX HATPHEBBIX KaHAJIOB

3. MaccuHblii Bxoq Nat B kieTky (¢a3a aenonsipuzanun)

4. NuaxktuBanus Na'-kaHaioB u oTkpeiTHe K-KkaHamoB ((ha3a penoaspusarum)

5. Pabora Na*/K*-ATda3sl 1151 BOCCTAaHOBIICHUS TPAJHUECHTOB
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3ananue 12. XXuakas 4yacTh KPOBH, OCTAIOIIASCS MMOCIE YAAICHHUS U3 Hee (POPMEHHBIX JIEMEH-
TOB
OtBeT: mia3mMa KpoBU

3ananmue 13. [Iponecc pacnana riroko3bl 6€3 Kucaopoaa
OTBeT: IIIMKOIN3

3ananue 14. OnuiuTe MEXaHU3M NMPOBEJCHUS HEPBHOTO UMITYJIbCA YE€PE3 CUHAIIC.

OrtBet: [lpu noctrkeHNN MOTEHIMANIA ACHCTBUS MPECUHANTHYECKONH MeMOpaHbl BEICBOOOXK1a-
eTCsl MeuaTop, KOTopsid tudPyHANpYeT Yepe3 CHHANTUYECKYIO MIENIb W CBSA3BIBACTCS C pellen-
TOpaMU OCTCUHANITUYECKONH MEeMOpaHbl, BBI3bIBAsI €€ JEMOISPU3ALUIO WIH THIIEPIIOISPU3ALUIO.

3ananme 15. O0bsAcHUTE MEXaHU3M U 3HAUCHME SIBJICHUS pePpPaKTEpPHOCTU B IIPOLECCe paclpo-
CTpaHeHHs MoTeHIuana aeiicteus. [loyemy cymiecTBoBaHHe aOCOIIOTHOTO pedpakTepHOro Ie-
prozaa o0ecrieynBaeT AMCKPETHOCTh U OJJHOCTOPOHHEE MTPOBEICHNE HEPBHOI'O UMITYJIbca?
OtBet: PedpakrepHOCTh — 3TO BPEMEHHOE CHIDKEHHE WJIM OTCYTCTBHE BO30YIMMOCTH IOCIIE
reHepanuu norennuana aeicreus (I11).

AOcomoTHBIN pedpakTepHblil epuoa coBnagaer ¢ nukom [/ u ¢asoit OvicTpoii penonsipu3a-
1uH, Korjga Na+ -KaHajibl MHAKTUBUPOBAHBI M HE MOTYT OTKPBITHCSI HU IIPU KAKOM Pa3/ipaskeHHUH.
OTHOCHUTENBHBIN pedpakTEpHBIA EPHUOJ HACTYIAET BO BpeMsl (as3bl cIe10BON TUIEPIIONsApHU3a-
II1H, KOrJa BOo30yIMMOCTh BOCCTaHABIMBAETCs, HO i reHepauuu HoBoro 1] TpeOyercs ctu-
MYJI BBIIIE MIOPOTOBOTO, TaK KaK 4acTh Na+ -KaHAJIOB €llle MHAKTHBHPOBAaHA, 8 MEMOpPaHHBIN O-
TEHIMAJ JaJIblIe OT KPUTUYECKOI'O YPOBHSI.

3navyeHne: AOCOMIOTHBINA pepaKTepHBIN MEPHO OTPAHUYMBACT MAKCHUMAaJIbHYIO 4acTOTy T'eHE-
pauun I1J], obecnieunBasi IUCKPETHOCTh HEPBHBIX MMIYJbCOB. OH TaKkXe JelaeT MpOBEICHUE
OJTHOCTOPOHHUM, TaK KaK y4acTOK MeMOpaHbI, TOJIBKO uTO reHepupoBaBmuii [1/1, cranoBuTCS
HEBO30yIUMBIM U HE MOXET OBbITh MOBTOPHO JEMOJSIPU30BAH PACHPOCTPAHSIONIUMCS HUMITYJIb-
COM, KOTOPBIN BBIHYK/JICH JIBUTATHCS TOJIBKO BIIEpEl, K HEBO30YK/IEHHBIM YIacTKaM.

DopmupyeMasi KOMIIETCHIUSA Nuauxaropsl chopMHUPOBAHHOCTH KOMIIETEHIIMH

IIK-2. Criocoben ocymectBisaTh neaa- | [IK-2.1 Ilpumensier ocHOBBI TeopuH (yHIaMEHTaIbHbIX
TOTUYECKYI0 JeSATEJbHOCTh [0 MPO- | U IPUKIATHBIX pa3fesnoB Ouosoruu (OOTaHMKH, 300J10-
GWIBHBIM TIpenMeTaM (IUCUMILUIMHAM, | THHM, MUKPOOHMOJIOTHUH, TN€HETUKH, OMOJOTMH pPa3BHUTHS,
MOJYJIsIM) B paMKax MPOrpaMM OCHOB- | aHATOMHMU 4YeJIOBEKa, (PU3MOJIOTUU PACTEHUH U JKUBOT-
HOTO OOIIETO M CPEIHEr0 OOIIeT0 00- | HbIX, OOIIEH KOJIOTHH, TEOPUH SBOJIONNN) JJIS pellie-
pa3oBaHusl. HUS TEOPETHUECKUX U NMPAKTHUECKUX 3aj1au.

3amanue 1. Yunrtenb rOTOBUT IEMOHCTPAIIMOHHBIN OMBIT I YpOKa B 8 Kiacce 1o teMe «Jlpixa-
Huey. Kakoli skcriepuMeHT Hanbosiee HarJIsaTHO MOKAKEeT MEXaHU3M BI0Xa U Bbioxa?

1. 3mepeHne >KU3HEHHOW €MKOCTH JIETKUX Y YUYaIIHXCs

2. Monenb [lonnepca - neMoHCTpaIus paboThl 1uadparMbl ¢ MOMOIIBIO CTEKISTHHONW BOPOHKU U
PE3UHOBOM JIEHKU

3. OmpeneneHne YacTOThI JbIXaHUS JI0 U MOCHe (PU3MUECKON HArpy3Ku

4. OnbIT ¢ U3BECTKOBOM BOJIOM, IEMOHCTPHUPYIOIINIA COCTAaB BBIABIXa€MOI'0 BO3yXa

Otger: 2

3ananue 2. [Ipu u3zyuenun tems! «l[lumeBapenuey yautesns mIaHUPYET 1a00paTOpHYIO paboTy
0 OTIPEJICIICHHIO ACHCTBUS (DEPMEHTOB CITIOHBI Ha KpaxMall. Kakoil peakTHB ClieIyeT UCIOJIb30-
BaTh JJId AOKA3aTCIbCTBA PACHICTIIICHUA KanMaHa?

1. BpoMTHUMOJIOBBI CHHUI
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2. Woamsrit pacTBop
3. Jlakmyc

4., ®denondranenH
Otger: 2

3aganue 3.

Yyenuk 9 knacca 3agan Bornpoc: «Ilouemy npu ucryre uenoBek onenneer?» Kakoe oObsicHeHne
C TOUKH 3peHus (huznosnoruu Oyner Haubonee KOppeKTHbIM?*

1. VBenuumBaeTcs 4acTOTa CEPJCUYHBIX COKPALICHUIN

2. IIpoucxoauT Cy)eHHe KPOBEHOCHBIX COCYA0B KOXHU**

3. IloBsimaeTcs apTepuaibHOE JaBICHUE

4. Ycunupaercs MOTOOTAEICHHUE

Otser: 2

3amanue 4.

ITpu noaroroBke Kk ypoky 1o teme «KpoBooOpalieHue» yunTenb COCTaBIIAET IU1aH Jaboparop-
HOM paboThl "M3Mepenue aprepuanbHoro napneHus". Kakoe obopyaoBanue u MatepHualisl 1o-
TpeOYIOTCSl yJarumcs I BBITIOJIHEHHS 3Tol paboThl? (Beibepure 3 BapuanTa)™*

Tonometp

PoHEHAOCKON

CexyHaomep

Mukpockon

XHUMHUYECKUE CTAaKAHbI

. IIpobupku

Otser: 1, 2, 3

ok wdE

3aganmue S.

[Tpu n3yueHuu TeMbl «JlpIXaHUE» YUUTENb IpearaeT 00CyauTh (PU3NOTOTHYECKUIT CMBICI OC-
HOBHBIX NOKa3arenell. Kakue u3 mpuBeeHHBIX Nap «MOHATHE — €r0 KOPPEKTHOE (PU3U0TI0rnye-
CKO€ OOBSICHEHHE» SIBJISIFOTCS] BEPHBIMU?

1. &Kuznennas emkocth jJerkux (KEJI) — makcuMa/ibHbIi 00beM BO31yXa, KOTOPbIi MOK-
HO BBIIOXHYTB I0OCJIe CAMOT0 ITy00KOI0 B/10Xa; M0KA3aTe/Ib pe3epPBHbIX BO3MOKHOCTE
AbIXaTeJbHOH CHCTEMBI.

2. JlpixaTenpHBIH 00beM — 00hEM BO3/1yXa, OCTAFOIIUICS B JIETKUX MTOCIE MAaKCUMAIIBHOTO BbI-
J10Xa; He0OXOAUM /IS IPEIOTBPAILEHUS CIIaJCHUs aJIbBEOJI.

3. OcTaTouHblii 00beM — 00beM BO3/1yXa, OCTAIOLIUIICH B JIErKUX MOCIe MAKCHMAJIbHOT0
BbIJ10X2; HEOOXO0AUM JJIsl NPeJOTBPALLCHHUS CIIAJCHUS AJIbBEOJI.

4. Pe3epBHbIil 00beM BJ1I0Xa — 00bEM BO3/IyXa, KOTOPbII MOXKHO BJOXHYTh CBEPX JBIXaTEIIbHOTO
00BbeMa IpU CIIOKOMHOM JIbIXaHHH.

5. MuHyTHBII 00BEM ABIXaHUS — MAKCUMAJIBHO BO3MOXKHBIN 00BEM BO3TyXa, MPOXOISIIHMI Ue-
pE3 JIETKHE 32 MUHYTY.

6. AHaTOMHYeCKOe MEPTBOE MPOCTPAHCTBO — 00BHEM BO3IYXOHOCHBIX MyTeii, B KOTOPBIX He
NMPOMCXOJUT ra3000MeH ¢ KPOBbIO.

OtBet: 1,3, 6

3ananmue 6.

Yuurens pazoupaeT ¢ ydaliuMIcs MeXaHU3Mbl HEPBHOU perysiiuu paboTsl opranoB. Kakue u3
MIPUBEICHHBIX Nap «opras/cucremMa — 3¢ ¢GeKT BO3ACHCTBUS CUMIIATUYECKOTO OT/eNa BEreTaTuB-
HOU HEPBHOM CUCTEMBI» SIBISIOTCSI BEPHBIMU?

1. Cepaue — yBeJIHUeHHE YACTOTHI M CHJIBI CePeYHBIX COKpPAILlEHHid.

2. BpoHXH — pacliMpeHne MPOCBETA /1JIsl yCHUJIeHUs BEeHTHJISI MU JIETKUX.

3. CioHHBIE KeJie3bl — YCHJIeHHEe CeKPelu 00UIbHOM, sKMIKOM CJIIOHBI.



39

4. TIumeBapuTEJNbHBIH TPAKT — AKTUBAIUA MOTOPUKH U CEeKPelH.
5. 3payok — pacliMpeHue AJsl yJAyUllleHUs OCBEIIeHHOCTH CeTYaTKM.
6. Koxxnble cocyabl — ycuJeHHe KPOBOTOKA /ISl COTPeBaHMsI.

OtBet: 1,2, 5

3ananmue 7.

[Tpu moAroToBKe K YpoKy 1o TeMe « MBI YYUTENb MOA0UPAET IPUMEpPHI, WILTIOCTPUPYIO-
mue 0COOEHHOCTH Pa3HbIX BUAOB MBIIIeyHot Tkanu. Kakue u3 MPUBCACHHBIX IMap «BUA MbIIICY-
HOM TKaHU — €€ KOPPEKTHAs XapaKTePUCTHKA SBIISIOTCS BEPHBIMU?

1. Ilonepe4yHo-MOJI0CaTAsA CKEJIETHASI — CO3HATE/ILHBIN (IPOU3BOJILHBINH) KOHTPOJIb CO-
KpallleHUii, BLICOKasi CKOPOCTh 0TBETA HA CTUMY.JI.

2. Tnaakasi — HaJIM4YMe NCYEPUYEHHOCTH, 00YCJIOBJIEHHON NMPaBUJILHBIM PACHOJI0KEHHEM
AKTHHOBBIX 1 MHO3UHOBBIX (pHJIAMEHTOB.

3. IonepeuHo-noi0caTas cepaevyHasi — HAJTUYHE BCTABOYHBIX THCKOB, 00ecneYnBaOINX
ObIcTpoe npoBe/ieHUe BO30Y:KIeHUA M CHHXPOHHOE COKpallleHue KApAUOMHOIIUTOB.

4. TlonepevyHO-M0JIOCATAS CKeJIEeTHAS — HU3KAsl YTOMJISIEMOCTb U CIIOCOOHOCTD K IVTUTEJIb-
HBIM TOHHUYECKUM COKPAIEHUSIM.

5. 'magkasi — MHHepPBaIUsl BereTATUBHOM HEPBHOI CHCTEMOIi, Me/lJIeHHbIE, HENPOU3BOJIb-
Hble COKpaIleHHUs.

6. IonmepeyHo-MoJI0CATAsA CepAeYHAasi — CMIOCOOHOCTH K 3P (PeKTHBHOMY NINTEJILHOMY pa-
0oTe B YCJOBHUSIX AHAIPOOHOI0 IJIMKOJIH3A.

OtBer: 1,3,5

3aganue 8.

YcTaHOBUTE COOTBETCTBUE MEXKAY (DU3HOJOTHUYECKUM MPOLIECCOM U JEMOHCTPAIMOHHBIM OIIbI-
TOM JUIsl IIKOJIBHOIO YpOKa:

1. T'azo00MmeH B serkux : Mozens Jlonaepca

2. PabGora cepama : Usmepenne A/l

3. Mpeimeunoe yromienue : OmbIT ¢ TMHAMUYECKON U CTaTUYECKOM Harpy3Koi

4. IumeBapeHue B xenyJike : ONBIT ¢ AeCTBUEM IENICHHA Ha 00K

3ananme 9.

VYcTaHOBIIEHHE COOTBETCTBHSI MEXKIY CUCTEMON OpraHU3Ma M JOCTYIIHBIM METOJIOM €€ U3y4YEHHUs
B IIKOJIE:

1. Cepaeuno-cocyaucras cucrema / [loncuer mysibca A0 U Mocie Harpy3Ku

2. JlpixarenpHas cucteMa / [Ipo6Ga Illtanre (3amepkka ApIXaHUS HA BIOXE)

3. OnopHo-nBurarenbHas cucrema / MiaMepeHue MbIIIeYHOM CHITbl TMHAMOMETPOM

3ananue 10.

YcTaHoBHTE MTOCIEA0BATENBHOCTh ATANOB IPOBEACHUS TJabopaTopHoit padoTsl "U3ydyenue neii-
CTBUSI CITFOHBI HA Kpaxman':

IIpuroroBnenue pacTBopa Kpaxmana

COop ciroHBI y yyammuxcs

CwmemmBaHue pacTBOPOB B MPOOUpPKax

IIpoBeieHrE KaUECTBEHHOW pEaKLUU C MOI0M

Ananuz u opopmIIeHHE pe3yIbTaTOB

asrLONE

3amanme 11.

YcTaHoBHTE MOCIEA0BATEIHHOCTh ITAMOB IPOBEACHHS TabopaTopHoi padoThl «M3mepenue ap-
TEPUATBHOTO JTaBJICHUSI

1. HanoxceHHe MAaH>XCThI TOHOMeTpa Ha 11JI1€40 I/ICHBITyeMOFO

2. HakaunBanue BO3/IyXa B MaHXXETY JJ0 HCUE3HOBEHUS TyJIbCa
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3. TlocTeneHHOE CTpaBIMBAHUE BO3/IyXa M3 MaHKETHI
4. Onpenenenue nosieiaeHust ToHoB KopoTkosa (CUCTOIMYECKOE JaBICHUE)
5. Ompenenenne MOMEHTa MCUE3HOBEHHUSI TOHOB (JIMACTOIMYECKOE JIABJICHUE)

3aganue 12.

Kakoii nmpubop ucnonb3yercs A1 U3MEpeHus )KU3HEHHOH €MKOCTH JIETKUX B IIKOJIBHOM J1abopa-
Topuu?

Otsert: Criupometp

3ananme 13.

Kakoii MeToJ1 uccrieioBaHusI cepIeYHON AesITeIbHOCTH, JOCTYIHBIHN JIJIs IIKOJIBHOTO KaOuHeTa
OMOJIOTUH, TTO3BOJISIET OIICHUTh PUTMHYHOCTH PabOTHI cepIa

Otser: [lynscometpust (IToacder 4acTOThI CEPACUHBIX COKpPAIIEHU )

3amanmue 14.

Pazpaboraiite ¢pparmeHT ypoka o reme "Tepmoperysmus opranu3ma’ s 8 Kiiacca, BKIFOUNB
B HETO JIEMOHCTPALMOHHBIHN OIBIT U 00BsCHEHUE PUIUOTOTUYECKUX MEXAaHU3MOB.

Kpurepuu oneHku:

[IpennoxeH KOHKPETHBIN ONBIT (HampuMep, U3MepeHNe TeMIIEPAaTyphl KOKHU 10 U Tocie Qu3u-
YECKOW Harpy3KH), 1aHO Hay4YHOe OOBICHEHHE MEXaHU3MOB TEIIIO00pa30BaHUs U TEIUIOOTAAUH,
yKa3aHbl METO/bl aKTUBU3AIIMU [TO3HABATEIILHOMN IEATEIbHOCTH YUYaIIUXCSl.

3amanmne 15.

CocraBbTe MIIaH-KOHCIIEKT ypoka o Teme "['urnena nuranus" mis 9 kiiacca, BKIIFOUUB B HETO
MPAKTHYECKYI0 paboTy MO OMpPEeICHUIO KaueCTBa MUIIEBBIX MPOTYKTOB.

Kpurepun oneHku:

YeTko omnpeeneHsl UeH U 3aJa4i ypoKa, IPeJCTaBiIeHa CTPYKTypa YpoKa ¢ BpEMEHHBIMU paM-
KaMH, OTMCaHa MpaKkTUYecKasi padoTa ¢ KOHKPETHBIMU METO[aMU UCCIIeIOBaHMs (HAIpUMep,
oTmpezieNieHue HATMYHsI KpaxMaia B MPOayKTax), yka3aHbl (P OpMbI OpraHU3alluy yueOHO nes-
TEJIbHOCTH.

7 HEPEYEHb UH®OPMAIMOHHBIX TEXHOJIOT M, UCHIOJIb3YEMbBIX
B NPOINECCE OBYYEHUA

NudpopmanuoHHbIe TEXHOJOTHU — 00yUeHHE B 3JIEKTPOHHON 00pa3oBaTenbHOM cpesie ¢
LEeNbI0 pacIIMpPEeHHs] JocTyna K 00pa3oBaTelbHBIM pecypcaM, YBEIMUEHUS KOHTAKTHOIO B3au-
MOJICHCTBUS ¢ MpenojaBaTeaeM, NOCTPOCHHUS WHIAUBHIYaIbHBIX TPAEKTOPUN MOJATOTOBKH, 00b-
€KTHUBHOTO KOHTPOJISI U MOHUTOPUHIA 3HAHUW CTY/IECHTOB.

B o6pa3zoBarenbHOM mpoliecce Mo AUCIUILIMHE UCIIONB3YIOTCS Cleayromue nHpopMmam-
OHHbIE  TEXHOJIOTMH, SBJISIOLIMECS  KOMIIOHEHTaMH  DJEKTPOHHOW  HMH(OpMalMoHHO-
oOpa3oBatensHOU cpeabl BITIY:

e Cucrema snextporHoro ooyuenuss ®I'b6OY BO «bI'TIV»;

e MynbTUMEAUINHOE COIIPOBOKACHUE JICKLIUN U ITPAKTUYECKUX 3aHATUH;

e Pa0oTa Cc 3JIeKTPOHHBIMU PECYpCaMHU yJJAIEHHOT'O OCTYyIA.

8 OCOBEHHOCTH OCBOEHMUS JUCHUIIVIMHBI 1JIS1 THBAJIMAOB U JINILL
C O'PAHUYEHHBIMH BO3MOXKHOCTSAMMU 310POBbSA

[Tpu oOyueHuM JNUIl ¢ OTPAaHUYEHHBIMH BO3MOXKHOCTSIMHU 3/I0POBbSI MPUMEHSIIOTCS a/1arl-
THBHBIE 00pa30BaTEIbHBIEC TEXHOJIOTHH B COOTBETCTBUU C YCIOBHIMU, U3JI0KEHHBIMU B Pa3zel
«OCcoOCHHOCTH OpraHu3aluu 00pa30BaTEIHHOIO MpoIlecca MO 00pa30BaTEIbHBIM IIPOrpaMMaM
JUIS ”HBJIMJIOB | JIUI] C OTPAHMYCHHBIMUA BO3MOKHOCTSIMH 3JI0POBBS» OCHOBHOM 00pa3oBaTelib-
HOW TIpOrpaMMBbI (MCIIOIH30BaHKE CHEIMATBLHBIX YYEOHBIX MOCOOUN U AUTAKTUYECKUX MaTepua-
JIOB, CIIEIIUATIBHBIX TEXHUYECKUX CPEACTB 00YUEHHUS KOJUICKTUBHOTO M WHIWBUIYAJIBHOTO TOJIb-
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30BaHMsl, IPEIOCTABICHHUE YCIYT ACCUCTEHTA (IIOMOIIHUKA), OKA3bIBAIOIIEr0 00ydJarouuMes He-
00XO0AMMYIO TEXHHYECKYIO TIOMOIIb U T.II.) C YYETOM MHIMBUAYAIBHBIX 0COOEHHOCTEH 00yda-
IOLUXCA.

9 CIIUCOK JIMTEPATYPbBI U UYHO®OPMALIMOHHBIX PECYPCOB

9.1 Jluteparypa

1. Beperennukos, A.B. ®usnonorus pacrennii / A.B. BeperennukoB. — M.: Akagemuy.
ITpoekT, 2006. — 479 c. (12 3K3eMIUISIPOB)

2. ®usnonorus pacrennii / coct. A.B. Cokonosa. — brnarosemenck: U3a-so BI'TIY, 2015.
— 170 c. (25 sK3eMILIIPOB)

3. Kysuenos, B.B. ®msuonorus pacrenuii / B.B. Ky3ueuos, I''A. ImutpueBa. — M.:
Bricmas mikoma, 2006. — 741 c. (12 sx3eMIuisipoB)

4. Kyszuenos, B.B. ®usuonorus pacrenuii B 2 1. Tom 1: yueOHuK s By30B /
B.B. Ky3ueuos, I'.A. /ImutpueBa. — 4-e usn., nepepab. u npon. — M.: UznarensctBo FOpaiir,
2023. — 437 c. — (Boicmiee oopaszoBanue). — ISBN 978-5-534-01711-3. — TekcT: 3IeKTPOHHBIN
// Obpa3zoBarenbHas wiatdopma KOpaiir [caiit]. — URL: https://urait.ru/bcode/510730

5. KysuenoB, B.B. ®usuonorus pacremuii B 2 1. Tom 2: y4eOHHMK maisi By30B /
B.B. Ky3ueuos, I'.A. /ImutpueBa. — 4-e usn., nepepad. u npon. — M.: UznatensctBo FOpaiir,
2023. — 459 c. — (Bricmiee oopazosanme). — ISBN 978-5-534-01713-7. — TekcT: 37EKTPOHHBIH //
Oo6pa3oBarenbHas iathopma KOpaiit [caiit]. — URL: https://urait.ru/bcode/512414

6. MoxkponocoB, A.T. @otocunTe3. PU3NOIOTO-IKOJIOTHUECKUE U OMOXUMHUYECKUE ac-
nekTsl / A.T. MokponocoB, B.®. I'aspunenko, T.B. Kuranosa. — M.: Akangemus, 2006. — 448 c.
(20 sK3eMILISIPOB)

7. ITan¢unosa, O.®. duznonaorus pacTeHU ¢ OCHOBAMU MUKPOOHOJIOIMU: YUEOHUK U
OpakTUKyM Ui cpeaHero  mpodeccuoHanbHoro  obpasoBanusi/  O.0. [landwuona,
H.B. [TunbimukoBa. — 2-e u3a., ucnp. — M.: U3natensctBo FOpaiit, 2023. — 183 c. — (IIpodec-
cruoHanbHOE oOpa3oBanue). — ISBN 978-5-534-15826-7. — Texkct: snexTponHsii // O6pa3oBa-
tenbHas mwiatgopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/509830

8. IlmacTrueckuii u >HepreTHUecKuii 0OMeHbl B pactutenbHoM opranm3me / Coct. A.B.
Coxkonosa. — brnarosemenck: U3n-so BI'TTY, 2005. — 83 c. (52 sx3eMiuisapa)

9. Ipaktukym no ¢usmonoruu pactenwii /Ilog pen. B.b. MBanoBa. — M.: Akaxemus,
2001. — 144 c. (56 sk3eMIUTSIPOB)

10. ®wusznomnorust pacrenuit / coct. A.B. CokomnoBa. — bnarosemenck: M3a-so BITIY,
2015. — 170 c. (25 sK3eMIUTSIPOB)

11. ®usuonorus pacrenuii / H.JI. Anexuna [u ap.]; Pen. N.I1. EpmakoB. — M.: Akane-
musi, 2005. — 634 c. (48 SK3eMILISIPOB)

12. ®usnonorus pacrennii / Coct. A.B. CoxonoBa. — bnarosemenck: M3a-so BI'TIY,
2011. — 168 c. (20 sx3eMIUTSIPOB)

13. Sxymxuna, H.M. ®usnonorus pacrenuit / H.U. SAxymkuna, E.1O. baxrenko. — M.:
BJIAZIOC, 2005. — 463 c. (85 »k3eMILISpOB)

9.2 ba3bl JaHHBIX U HHPOPMALMOHHO-CIIPABOYHBIE CHCTEMbI

1. Poccuiickuii oOpa3oBatenbHblil @enepanbblii mopran. http://www.edu.ru/

2. DneKTpoHHBIE pecypcehl o ouostoruu - https:/Ibz.ru/metodist/iumk/biology/er.php

3. Tlopran HayuHoi1 anekTpoHHOM OnbIHOoTEeKH - http://elibrary.ru/defaultx.asp.

4. CnoBapu u sHuukjiaoneauu on-line: mpoext Academic.ru — https://dic.academic.ru/;
buonornyeckuii sHIMKIONEAMYECKHiA cioBapsk: https://dic.academic.ru/contents.nsf/dic_biology/
9.3 DJIEKTPOHHO-0MOIMOTEYHbIE Ppecypchl

1. Polpred.com O630p CMU/CnpaBounuk — http://polpred.com/news

2. O6pasoBarenpHas miardopma «tOpaitr» — https://urait.ru/info/lka

10 MATEPUAJIBHO-TEXHUYECKAS BA3A

JUid IpoBeieHUs 3aHATHN JIEKIUOHHOTO U CEMMHAPCKOTO THUIIA, TPYIIIOBBIX U HHIUBULY-
aJbHBIX KOHCYJbTAlMW, TEKYILEro KOHTPOJS U IMPOMEKYTOYHOW ATTECTALMM HMCIOJIBb3YHOTCS
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ayJIUTOPUH, OCHANIEHHBIE y4eOHOW MeOeNblo, ayJIUTOPHOW JOCKOW, KOMITbIOTEpOM(pamu) ¢
YCTAHOBJICHHBIM JIUIICH3HOHHBIM CIICHUATM3UPOBAHHBIM IPOrPAMMHBIM 00ecreueHueM, KOM-
MYTaTOPOM JJIsl BBIXO/Aa B 3JIEKTPOHHO-OMOIMOTEYHYIO CUCTEMY M 3JIEKTPOHHYIO MH(OpMaIu-
OHHO-OOpa3zoBarenbHy0 cpeny BITIY, MynbTUMEOUIHBIMU MPOEKTOPAMH, SKCIIO3HIIMOHHBIMU
9KpaHaMH, Y4eOHO-HATJISTHBIMU TTOCOOUSIMH (TaOIHIIBI, MYJIbTUMEANIHBIC TPE3CHTALIHH ).
Jlnst mpoBeieHus 1TabOPaTOPHBIX 3aHATUI TAaKXKE HCIONb3yeTcs «YueOHas jaboparopust
MUKpPOOHOJIOTUU U (GUHUOJIOTUH PACTEHUN», YKOMIUIEKTOBAHHAS CIEIYIOIIUM 000pyJOBaHUEM:
e KomrmuieKT Me0enu ayIuTOpHOI
ITronutp
AynuTopHast IocKa
KommbroTep ¢ ycTaHOBICHHBIM JIMIIEH3UOHHBIM ITPOrPaMMHBIM OOecrieueHueM
MynbTUMEIUIHBIN IPOEKTOP
OKCIO3UIIHOHHEIA SKpaH
Mukpockorn «bromamy (6 mT.)
Mukpockon «Mukmen-1» (24 mr.)
Muxkpockon 6uonornueckuit Muxkpomen P-1 (2 mr.)
Muxkpockorn MBC-9 (1 mr.)
Muxkpockon MOHOKYJspHbI MC-20M (1 wmT.)
Muxkpockon MoHOKYIsipHbII MC-10 MIKROS (9 mt.)
Muxpockon TpunokysipHeiid MC 300TS «Micros» (1 mT.)
Muxkpodoronacagka MOH — 12 (1 mir.)
Tepmoctar cyxoBo3ayurHsiii TC-1/80 CITY (o6bem 80) (1 mT.)
®dotokamepa (1 mt.)
[Mudposas kamepa - okyssip ans mukpockona JICM 310 (1 mt.)
Cymmnbsiii mxag IC 80-01 CITY (1 mrt.)
MuxkpoOuonoruyeckuit 6okc (1 mir.)
Munu->kcnpecc-naboparopus «Iluenka-yY/0uo» (21mr.)
¢ YyeOHO-HATJISIHBIE TOCOOUS — TaOIHIIBI, MyJTbTHMEINIHBIEC TTPE3SHTAINH 0 JTHCIIN-
MHe «PU3UOIIOTHS pACTEHUID.

CamocrosTrenbHas paboTa CTYAEHTOB OPraHU3YeTCs B Ay TUTOPUIX OCHALIEHHBIX KOMIIb-
IOTEPHOW TEXHUKOW C BBIXOJIOM B DJIEKTPOHHYIO HH(POPMAIIMOHHO-00pPa30BaTEIbHYIO CPENy BY-
3a, B CHIEIMAIM3UPOBAHHBIX J1a00paTOpUsaX MO JUCLHUILIMHE, a TAKKE B 3aj1aX JOCTYIIA B JIOKAJIb-
Hyto cetb BI'TIY, B mabopaTopuu ncuxooro-neaarorndeckux UCCIeIOBaHuM U JIp.

Hcnonp3yemoe mporpammuoe obecnieuenue: Microsoft@WINEDUperDVC AllLng Up-
grade/SoftwareAssurancePack Academic OLV 1License LevelE Platform 1Year; Mi-
crosoft®OfficeProPlusEducation AllLng License/SoftwareAssurancePack Academic OLV
1License LevelE Platform 1Year; Dr.Web Security Suite; Java Runtime Environment; Calculate
Linux.

Pa3paborumk: Anoxuna A.B., k.0.H., JOIEHT Kadeapbl OMOJIOTUU U METOJAUKH 00yue-
HUSL OMOJIOTHH.
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11 IUCT UBSMEHEHHUH U JONTOJTHEHUN

YrBepxaenue nusmenenuid u gonoqaHenuii B PII/I nas peammzanuu B 2025/2026 yu. r.

Pabouas mporpaMma JUCHMIUIMHBEI IEpECMOTPEHa, 00CyXk/IeHa U 0A00peHa sl peaiun3a-
uu B 2025/2026 yuebHOM roay Ha 3acenanun kadeapsl (mpotokoa Ne 6 ot 26 mapra 2025 1.). B
PIIJI BHECEHBI CaEAYIOIIME U3MEHEHHS U TOTIOJHEHHUS :

Ne uzmenenus: 1
Ne cTpanuIbl ¢ HU3MEHEHUEM:

Bxiirounts:

HUcknrounTs:




