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1. IlepeyeHb VIAHMPYEMBIX Pe3yJIbTATOB 00y4YeHUS 110 JUCHHUIINHE, COOTHECEHHBIX € yCTa-
HOBJICHHBIMH B 00pa30BaTeJIbHOI NPorpaMMe HHANKATOPAMHU J0CTHKeHUSI KOMIIE TeH-

nuii

IIo uToraM ocBOE€HUS AUCIMUILINHEI 06yqa}01m/11710;1 JOJIKEH JOCTHYb CICAYIOIUX PE3YIIbTATOB O6y—

YEHUA:

Kareropus
(rpynmna) komime-
TeHI U
(npu HATHYHHA
OIIK)

®opMmupyemasn
KoMIIeTeHIus (¢
YKa3aHHeM K0/1a)

Koa u HanmeHoBaHue HHIUKATOpPa 10CTH-
KCHHUA KOMIICTCHIINH

Pe3y.]'leaT]>I oﬁyqemm mo
JAUCHUIITTHHE

CucreMHoe u
KPUTHYECKOE
MBIIUICHUE

VK-1. ChocobGen
OCYIIECTBIIATE I10-
HCK, KPUTUYECKHI
aHaIM3 M CHHTE3
uHpOopMaImy,
MPUMEHSTh cH-
CTEMHBIA IOIXOT
JUISL pellieHust To-
CTaBJICHHBIX  3a-
a4

MNYK 1.1. 3HaTh: METOAVKH TIOWUCKA, cOOpa U
00paboTKK MHPOpPMAIMK; aKTyaJIbHBIE POC-
CHUICKHE W 3apyOeKHbIe MCTOYHHKU HMH(DOP-
Marmu B cepe npodhecCHoOHATEHOM eI TeIh-
HOCTH; METO]] CHCTEMHOTO aHAIH3a.

3HaeT METOAMKH IOUCKA, cOopa
u 00paboTku wmHbOpMAIMK O
CTPOCHUU PpacTUTENBHO i
KICTKH (aKTyaJbHBIC POCCHIA-
CKHe U 3apy0erKHbIe UCTOYHUKHU
HUH(OPpMAIIHH)

NYK 1.2. YMmeeT: nolyyaTb HOBbIE 3HAHUS
Ha OCHOBE aHAllM3a U CHHTe3a MH(POPMALIH;
cobuparbs 1 000011aTh JJaHHBIE 110 HAYYHBIM
npo0JieMaM, OTHOCSIIMMCS K Tpodeccuo-
HAJIbHOM 00J1aCTH; OCYILECTBIISATh IOUCK MH-
(dopMal ¥ NPUMEHATH CUCTEMHBIH IOA-
XOJ JUI PelICHWs TOCTABICHHBIX 3ajad;
OTIpe1eTIATh U OLICHUBATh MPAKTHYECKUe II0-
CJICZICTBUS BO3MOIKHBIX PEIICHUI 3a/Ta4H.

[Nony4aet n 06o0IIaeT HOBBIE
JlaHHbIe TI0 HAyYHBIM IpoOIie-
MaM IMTOJIOTMM  pacTeHuil,
HpPUMEHAET CUCTEMHbIH OIXO0]

MNYK 1.3. Brnageer: HaBbIKAMHU HCCIICTO0BA-
HEs TIpoOJIeM TIPO(HEeCCHOHATLHON IS TeITh-
HOCTH C MPUMEHEHUEM aHAllN3a, CUHTE3a U
JIPYTUX METOJI0B MHTC/UICKTYyaIbHON Jesi-
TEJIbHOCTH; BBISIBJICHHSI HAYYHBIX TPOOJIEM U
HCTIOJIb30BaHUS  a/IEKBATHBIX METOJOB IS
UX peleHus; (OPMYITMPOBAHKS OLICHOYHBIX
CYXIEHUI TpU pelIeHUH MpodecCcHoHab-
HBIX 3a7a4

BrisiBiisieT U uccienyer Hayd-
HbIe TPOOJIeMBI B 00JIaCTH 1H-
TOJOTMH PACTEHUH, HCTIONb3Ys
aJIcKBaTHbIE METOMBl IJI HX
OIICHKU U peIleHUs

[K-2.

IIpoBenenne pabot
MO0 KOHTPOJIIO Kaye-

cTBa (hapMareBTH-
YEeCKOr'o MpOM3BOJ-
CTBa

3HaTh. HOPMATHBHBIE IIPABOBBIC AaKTHI IIPH
NPOMBIIUICHHOM TPOM3BOJICTBE JIEKAPCTBEH-
HBIX CpPEACTB (CHHICTHYCCKHX, OHOJIOrHMYe-
CKHMX, WMMYHOOHOJIOTHYECKNX, OHOTEXHOJIO-
TMYECKHX, TCHOTePANeBTHUECKIX, paxuodap-
MAlEBTUIECKUX, TOMEONATUIECKUX, HPUPO/I-
HOTO MPOUCXOKICHUS U METUIMHCKHUX I'a30B)

3HaeT HOPMaTUBHbIE IIPABOBBIC
aKThl TPH  TPOMBIIIJICHHOM
MPOU3BOJICTBE JIEKAPCTBEHHBIX
CpEICTB

Ymertn: [lpoBogure paboTel Mo oTOOpPY W
y4eTy 00pa3IioB JIEKapCTBECHHBIX CPEJCTB, HC-
XOJIHOTO CBHIPbsl U YIAKOBOYHBIX MaTepHaJIOB,
TPOMEKYTOYHOH NMPOTYKIFH U 0OBEKTOB IPO-
M3BOJICTBEHHOM Cpebl

CrniocobeH mpoBOAWUTH pabOTHI
1o 0TOOPY U y4eTy 00pa3IioB Jie-
KapCTBEHHBIX CPEICTB, HUCXOJ-
HOTO CBIPbSI

Baanets: [IpoBenenne ncnbiTanmii  006pa3ioB
JIEKAPCTBEHHBIX CPEJICTB, HCXOTHOTO CBHIPhS U
YIIAKOBOYHBIX MAaTepHaJIOB, MPOMEKYTOUHOU
MPONYKIMA ¥ OOBEKTOB TPOU3BOJCTBEHHON
cpensl

Croco0eH NpoBOAUTh UCTIBITA-
HUA 00pa3loB JICKAPCTBEHHBIX
CPEICTB HAa  PACTUTCIBHBIX
KJIETKaX




2. Leab 1 MeCTO TMCUMIIJIMHBI B CTPYKTYpe 00pa3oBaTe/ibHONH NMPOorpaMMbl

Huctunnuna «L{utonorus pacreHuii» OTHOCUTCS K BApUaTUBHON YacTH. J{MCIIUTUIMHA 11O BbI-
oopy.
JucuuniuHa uzydaercs Ha 2 kypce B 3 cemectpe OJ1O, Ha 2 kypce 4 cemecTpe 04HO-3a09HOTO
OTJICIICHUSI.
Jj1s1 0OCBOCHMSI TUCLMILTUHBI HEOOXOAUMBI KOMIETEHIINH, C(HOPMUPOBAHHBIE B paMKaX U3Yy4eHUS
crenyronmx aucuuruinH: O0Imast OMONIOTHS, IIUTONOTHS, (GPU3HOIOTHS PACTCHHIA, aHATOMHUS 1
MOPQOITIOTHST PACTCHUA.

Henwro yueOHO# muctunaunbl «LluTosiorus pacrenuii» spisercs - GopMHPOBAHHUE Y
CTYZIEHTOB 0a30BBIX IPEACTABICHHUHI O CTPOCHUH, PYHKIIMOHUPOBAHUH,

0COOCHHOCTSAX KJIIETOYHOTO CTPOCHHS PACTUTENIbHBIX OPraHU3MOB, OBIIaJICHIE OCHOBHBIMU METO-
JTAMU U IPUHITATIAMHE [IUTOJIOTHIECKUX HCCIIEIOBAHUM, CTIOCOOHOCTBIO IKCILTyaTHPOBATh COBpPE-
MEHHYIO anmnaparypy 1 o00pyAoBaHUE JJIs1 BBINOJTHEHHS HAyYHO-UCCIIE0BATEIbCKUX MOJIEBBIX U
1a00paTOPHBIX OMOJIOTHYECKUX PAOOT. Just 3¢ pexTHBHOTO OCBOCHUS TAHHON AUCITUTUTHHBI
He0oOX0AMMBI 3HaHUS B 0071aCTH €CTECTBEHHBIX HAyK, @ UMEHHO: O0TaHUKH, XMMUH 0011Ieil O1oo-
rur; OcBoeHue ocHOB Moayisi «LluTonorust pacTrenuin» HeoOX0AUMO MPH U3YYEHUH TaKUX
JTMCLMILINH, KaK 9KOJIOTUS U PallMOHAIBHOE IPUPOIOII0JIb30BaHHE, TEOPUS IBOJIIOLIUU, TeHETHKA
U ceneKuus, pU3noorus paCTeHUM.

Conepxanue padoyeii mporpaMmbl (00beM IMCHMIJIMHBI, TANILI M BU/bI Y4e OHBIX 3aHsI-
THH, ydeOHO-MeToanYecKoe o0ecredeHne CaMoCTOsITeJIbHOM padoThl 00y4aIOINXCS)

Copeprkanue paboueit mporpaMmbl npecrasieHo B [Ipunoxenun Ne 1.

4, @DoHJ O1Ie HOYHBIX CpEeACTB 0 JUCHUITJIMHE

4.1. IlepeyeHb KOMNETEHU U C YKa3aHUEM ITANIOB UX (POPMHUPOBAHUS B MPoOIecCe OCBOE HUS
o0pa3oBarte ibHOI MporpaMMbl. OnUcaHue MOKAa3aTe el M KpUTepreB Olle HUBAHUSA KOM-
neTeHI U Ha PA3JIMYHBIX ITANAX UX (POPMUPOBAHHUS, ONMCAHHE KA OLle HUBAHUSA

VYK-1. CnocoOeH ocylecTBIATh KPUTUUECKUN aHAIU3 NMPOOJIEMHBIX CUTYyalluil Ha OCHOBE
CHCTEMHOT0 [T0JIX0/1a, BEIpaOaThIBaTh CTPATETHIO JeHCTBUN

Koa n nammMenoBanue HH-

PesyabTaThl 00yyenus

KpuTtepuu oneHuBaHus pe3yjbTaToB 00yue-

JMKATOPA X0 CTHKEHHUS 0 AMCIUIIIMHE HUSA
KOMIICTCHIIUA «3auTeHO» «He 3auTeHO»
NYK 1.1. 35ars: METOMHUKH IMO- | 3HAeT METOJHMKHM IOMCKA, | 3HaeT METOAUKH mNouckKa, | He 3HaeT MeTOmMKH IIO-
ucka, cbopa u o0OpaboTku WH- | cOopa U 00paboTku wH- | cOopau 00paboTku MHDOP- | Mcka, cbopa U 00pPadbOTKU

dopMalmm, aKTyalbHBIE pOC-
cuiicKre W 3apyOexHble UCTOY-
HUKY uHpOpMaIwH B cepe mpo-
(eccHoHALHOM JIesTeIbHOCTY;
METOJI CHCTEMHOTO aHAIN3a.

dbopMaimm O CTPOCHUU
pacTUTeIbHOM KJIETKH
(axTyadbHBIE POCCHICKHC
U 3apy0OexHble HUCTOY-
HUKH MH(OpMaIwn)

Mallid O CTPOCHHH PacTh-
TEJILHON KIIETKH (aKTyallb-
HbIE POCCHUICKHE M 3apy-
OC)KHplE WCTOYHUKU WH-
(opmarym)

uHpOpMaIMK O CTPOCHHUU
pacTUTeIbHOM KJIETKH (aK-
TyaJbHbIE POCCUWCKHE U
3apy0OeXHble  WCTOYHHKHU
HHPOPMAITIH)

NYK1.2. YMmeert: moirydars HO-
BBIC 3HAHMSI HA OCHOBE aHAIM3a
U cuHTe3a uHpopMalmy; coou-
patb © 00600mIaTh TaHHBIE TIO
Hay4HBIM MPOOJIEMaM, OTHOCSI-
HIAMCSL K TPO(eCCHOHATBHO i

[omyqaer un o00600maer
HOBBIC JIaHHBIE TI0 Hay4-
HBIM TIPOOJIEMaM IMTOJIO-
THU PaCTEHHMI, PUMEHIET
CHUCTEMHBIN HOAXO

[Momydaet n 06001128 T HO-
BbIE JIaHHbIE [0 HAYYHBIM
npolyieMam LMTOJIOT A
pacTeHuii, TpUMEHSIeT CU-
CTEMHBIN TI0IXO0T

He ymeer nomyuate u
0000111aTh HOBBIE JaHHBIE
[0 HAyYHbBIM TpoOieMam
LATOJIOTHM PAacTEeHUH, TpU-
MEHATh CUCTEMHBINA IIOJ-
X0q




00J1aCTH; OCYIIECTBIISATH IOUCK
uHpOpMAIMK U IPUMEHITH CH-
CTEMHBIU TI0JIXO0T /ISl PeLICHUS
TIOCTABJICHHBIX 3aj1a4; OmpeJie-
JATh W OLCHUBATh MPAKTHYE-
CKHe TOCIIeICTBUS BO3MOKHBIX
pELIEHNI 3a1a4n.

HNVYK 1.3. Bnaneer: HaBpIKaM U
HCCJICJIOBaHMs TPOOJIeM Tpo-
(heccHoHATBHOM JIeATeIbHOCTH
C MPUMEHEHHEM aHaIM3a, CHH-
Te3a U IPYTHX METOI0B UHTEI-
JCKTYaIbHOM  JeSITEIbHOCTH;
BBISIBIICHUSI HAYYHBIX IPOOIIEM
W WCTIOJIb30BAHUS aJCKBATHBIX
METOZOB IS WX PEIICHHS,
(hOpMYITPOBaHUS  OTICHOTHBIX
CYXICHUHA NPU PELIECHUH IpO-
(hecCHOHATHHBIX 3371a4

BrisiBisier u  wuccuegyer
Hay4yHbIE NPOOJIEMBI B 00-
JTACTH IMTOJOTHH pacTe-
HHI, WCTIONIb3Ys ajieKBar-
HBlC METONBI UL WX
OLCHKH ¥ PeLICHHs

BousiBisier u  uccnenyer
Hay4yHble NpOOJEMBI B 00-
JacTH IMTOJIOTHH pacTe-
HUH, HCTIONB3Ys aJeKBar-
HBIE METONBI [UII WX
OLICHKH U PELICHI

He crocoOeH BBIABIATE U
HCCJIE0BATh HayYHbIC
npooJsieMbl B 00JaCTH 1H-
TOJIOTWA PacTEHHWH, HC-
TOJIB3Ysl AEKBATHBIC Me-
TOJIBI I UX OLICHKH U pe-
HICHUS

Kon u popmynupoBka komnereniuu [1K-2.
[IpoBenenue paboT O KOHTPOIIIO Ka4ecTBa (papMareBTHUECKOTO TPOU3BOCTBA

Koa u HauMeHOBaHNe WHIM-
KaTopa A0CTHKCHUA KOMIIe-
TCHIIUHA

PesyabTarnl 00y4e-
HHUS 10 JMCHHILIMHE

Kputepun oneHnBaHusi pe3yJbTaToB 00y4e-
HUSA

«3aureHo»

«He 3auTeHO»

3HaTh. HOPMATUBHBIC IPABOBHIC
aKTBI TIPA TIPOMBIIUICHHOM TIPOU3-
BOJICTBE JICKAPCTBEHHBIX CPEACTB
(CHHTETHYIECKHX, OMOJIOTHICCKUX,
MMMYHOOHOJIOTHIECKUX, OMOTEX-
HOJIOTMMECKHUX, TEHOTeparie BTHY -
CKHX, paauo(apMaleBTHICCKUX,
TOMEOTIATHYECKUX, TPHPOTHOTO
MPOUCXOXKICHUS M MEIUIMHCKHUX
Ta30B)

3HaeT HOpPMAaTUBHbBIE
MPaBOBBIE  aKTBl TIPH
NPOMBILIICHHOM TIPOU3-
BOJICTBE JICKAPCTBEHHBIX
CpeicTB

3HaeT HOpMaTHBHBIE IIpa-
BOBBIE aKTBl TIPU TIPO-
MBIIUIEHHOM — TIPOU3BO/-
CTBE JIEKapCTBEHHBIX
CpeICTB

He 3mHaer HOpMaTuBHBIE
TIPaBOBBIE AKTHI TIPU TIPO-

MBIIIJIEHHOM  TPOU3BOJI-
CTBE JIEKapCTBEHHBIX
CpEACTB

YMmeTb: [IpoBoauts paboTHI O
0TOOpY M y4eTy 00pa3loB JeKap-
CTBEHHBIX CPEJCTB, HCXOJHOTO
CBIpbSl M YIAKOBOYHBIX MaTepHa-
JIOB, IPOMEKYTOYHOM NPOAYKINH
U OOBEKTOB TPOU3BOJICTBEHHON
cpesl

CrniocobeHnpoBOANTH pa-
00TBI IO OTOOPY U Y4ETy
00pa3IoB  JIEKapCTBEH-
HBIX CPEIICTB, HICXOIHOTO
CBIPbs

Crioco6eH IpoBOINTH pa-
00TBI IO OTOOPY U yUYETY
00pa3noB JIEKapCTBEHHBIX
CPE/ICTB, HCXOIHOTO CHIPhS

He mo2xeT npoBoquth pa-
00Tl IO OTOOPY U yueTy
00pa3noB JIEKapCTBEHHBIX
CpPEeICTB, HCXOJHOTO ChIPbS

Baanets: [IpoBenenne wucmbiTa-
HA  00pasloB JIEKAPCTBEHHBIX
CPEeZCTB, HCXOHOTO CBHIPhS U yIa-
KOBOYHBIX MaTepHajoB, IpoMe-
JKYTOYHOH TPOIYKIMK U OOBEK-
TOB IPOM3BOJICTBEHHOH Cpebl

CrniocobeH  TpOBOJAHTH
HCTIBITAaHUS ~ 00paslioB
JIeKapCTBEHHBIX CPE/ICTB
Ha PaCTUTENILHBIX KIIET-
Kax

Crioco0eH IpoBOJIUTh UC-
TIBITAaHUST 00PA3IIOB JICKap-
CTBEHHBIX CPEJICTB Ha pac-
TUTEJTbHBIX KJIETKAaX

He cnioco6en npoBoiuth
WCTIBITAHHUS OOPa3IoB Jie-
KapCTBEHHBIX CPEJICTB HA
PacTHUTEbHBIX KJIETKAX

Kpurepusimu onieHUBaHUS SBISIOTCA OaJlibl, KOTOPbIE BBHICTABIISAIOTCS MpPENoAaBaTesieM 3a
BUJIBI JICATEIBHOCTU (OLIEHOYHBIE CPEJICTBA) MO WUTOraM HM3Yy4eHHsS Mojayied (pa3iesioB JUCIU-
IUTMHBI), IEPEYNCICHHBIX B PEUTHUHT-IJIaHE TUCHUILIUHBI 0714 3a4ema. TeKyIMi KOHTPOJIb — MaK-
CUMYM 5 0ajuIoB; pyOeKHBI KOHTPOJb — MAaKCUMYM 15 GaiioB, MOOMIPUTEIbHBIC OBl — MAKCH-

mym 10).

IIIxasne! olleHUBaHUA:

014 3ayema.

3auTeHo — oT 60 no 110 peliTnHroBeIX 6ayoB (BKiIrOUYas 10 moompuTenbHBIX 0aJIOB),
He 3auTeHO0 — 0T 0 10 59 peHTHHTOBBIX OANIIIOB).




4.2. TunoBbie KOHTPOJIbHbIE 32/IaHUS WJIH HHbIE MATe PUAJIbI, He00X0AMMbIe /ISl OLle HKH
3HAHUI, YMEeHU I, HABBIKOB M ONbITA JIeATeJIbHOCTH, XapaKTe PU3YIOIIMX 3Tanbl GopMupo-
BaHHUS KOMIIeTe HI[MIi B IPoIlecce 0CBOe HUS 00pa3oBaTeIbHOM NporpaMmmbl. MeToan4e-
CKHe MaTepUuaJibl, ONpe/ae s ole Npoleaypbl olle HUBAHUS 3HAHUI, yMeHUI, HABBIKOB U
ONBbITA 1eSITEJIbHOCTH, XapPAKTe PU3YIOLIUX 3TANbI (JOPMHUPOBAHHUS KOMIIETe HIM

Kon u HauMeHOBaHHe MHAMKATOPA /10 CTHKe-
HHUSl KOMIIEeTEeHI[UU

PesyabTaThl 00y4eHus: no
JAUCHMILINHE

OueHovHbIe cpe-
cTBa

NYK1.1. 3narh: METOIUKY TIOUCKa, cOOpan 00paboTku

3HaeT METOJHKH IMouCKa,

Pabouas Tetpans, 3a-

nHQOpPMAIY; aKTyalbHBIE POCCHHCKHE U 3apyOekHble | cOopa W 00paboTKM mHpOp- | mmra  1abopaTopHOi
MCTOYHMKKM WH(OpMaImK B cdepe NpoPecCUOHATbHONW | Malih O CTPOCHMM pacTh- | pabdOThI
JIEATETHHOCTH; METOJ] CUCTEMHOTO aHAIM3A. TEJLHOM KIIETKH (aKTyaJbHBIE

poccuiickue u 3apyOerKHble

HCTOYHUKY MH(OpMAIr)
NYK 1.2. Ymeer: nostydars HOBbIE 3HaHUS Ha ocHoBe | Iloiydaetm 0600IIaeTHOBBIE | TECT

aHAM3a W cuHTe3a mHpopMalimy; cobOmpark U 0000-
IaTh JIAHHBIC [0 HAYYHBIM MPOOJIEMaM, OTHO CSIIIIUMCS
K npodeccroHaIbHON 00J1aCTH; OCYIIECTBIATH HOUCK
uHpOpPMAIMU W MPUMEHSATh CHCTEMHBIA TOJXOJ JJis
pElIeHUs TTOCTABIICHHBIX 3a71a4; OTPEIeIISITh U OLICHH-
BaTh MPAKTHYECKKE TOCJIECTBHS BO3MOXKHBIX pellie-
HUI 3a/1a4m.

JIaHHBIC 110 HAYYHBIM IIPO-
0yieMaM IMTOJIOTHH —pacTe-
HUM, TPUMEHSIET CHUCTEMHbBII
HOAXOT

NYK 1.3. BnageeT: HaBbIKAMU HCCJICJOBAHUS TPO-

BruBiseT u uccnenyeT Hayd-

Pabouas Terpamp, 3a-

65eM 1po(hecCHOHATBLHON AeATeNIbHOCTH C TPUMEHe- | Hble MPOOJIeMBI B 00JIACTH M- | IuTa  J1a0opaTopHOM
HUEM aHAIM3a, CHHTE3a W IPYTHMX METOJIOB MHTEIUIEK- | TOJIOTMM DPAcTEHWH, WCTOJb- | pabOTHI

TyaJIbHOHM JEsTENbHOCTH; BBIIBICHMS HAy4yHBIX MNpO- | 3ys aIeKBaTHbIE METOIBI IS

6JIeM M HCTIONIH30BAHMS 3/IEKBAaTHBIX METOJOB ISl X | WX OLECHKH M PELICHHS

pemeHust; GOpMyIMPOBaHMS OLEHOYHBIX CY)KIEHUH

IPU peIIeHMM Npo(ecCHOHANBHBIX 3a1a4

MK-2.13HaTh: HOpMaTHBHBIE MPABOBBIE AKTHI [IPH MPO- | 3HAET HOPMATHBHBIC IPaBO- | TECT

MBIIIIEHHOM IPOM3BOJACTBE JIEKAPCTBEHHBIX CPEJCIB
(cuHTETHYECKUX, OMOJIOTUYECKUX, IMMYHOOHOJIOTHYe-
CKUX, OMOTEXHOJOIMYECKHUX, TI'eHOTEepaleBTHYECKUX,
pazarodapManeBTHIECKHX, TOMEOIATHIECKHX, TIPHPOI-
HOTO MPOUCXOKICHUA U MEUIMHCKUX I'a30B)

BbIC aKThl NPH MPOMBIILICH-
HOM TIPOM3BOJCTBE JICKap-
CTBEHHBIX CPEJICTB

IIK2.2. YmeTn: [IpoBoiuTh paboThl 10 OTOOPY U yUeTy
00pa31oB JIEKAPCTBEHHBIX CPEJICTB, HCXOIHOTO CHIPhS 1
YIIAKOBOYHBIX MaTepHaJOB, MPOMEXYTOUHON IMPOAYK-
1M 1 00BEKTOB IPOU3BOACTBEHHOM Cpeibl

Crioco6eH npoBOAUTH PadOTHI
o oTOOpy W y4eTy oOpas3IioB
JIEKAPCTBEHHBIX CPEJCTB, UC-
XOJTHOTO CBIPbsI

Pabouas Tetpans, 3a-
myTa J1abopaTopHOH
paboTsI

I1K2.3. Baagers: [IpoBenenie uctbiTanmii 00pas3iioB
JIEKapCTBEHHBIX CPEACTB, HCXOIHOTO CHIPhS M YIaKoO-
BOYHBIX MaTepHaloB, MPOMEXYTOUYHON MPOAYKIMH H
00BEKTOB NPOU3BO/ICTBEHHO U CPEIbl

Croco0OeH MpOBOAUTH WCTIBI-
TaHusl 00pa3LOB JIEKAPCTBEH-
HBIX CPEJICTB Ha PACTHTEIIb-
HBIX KJICTKaX

Pabouas TeTpans, 3a-
mura JadbopaTopHOi
paboTHI

3ayeT ABIIICTCSA OLICHOYHBIM CpCACTBOM [JId BCCX 3TAIIOB OCBOCHUA KOMHCTGHL{Hﬁ.

Coz[epma}me AUCHUITINHBI

Beenenue. LluTosorus pacTeHui Kak Hayka O CTPOCHUU PACTUTEIbHON KieTku. Kierou-
Has Teopus. VIcTopusi BOSHUKHOBEHMSI U Pa3BUTHUS LIMTOJIOTMH pacTeHUI. 3HaU€HHUE LIUTOJIOTHH
U1 MOP(OJIOTUH, CUCTEMATUKH U (prIIOreHUH pacTeHni. KieTka kak ocHOBHas eIuHHIIa O10JI0-
TMYECKON aKTUBHOCTU. OTIMYNS IPOKAPUOTUYECKOMN KJIETKH OT 3 yKapuOTH4YEeCKOU. [ nmoresnl
IPOUCXOXKIEHUS aBTOTPOPHON 3yKapHOTUUECKON KIIETKHU, IPUHIIUIIBI €€ Opranu3anuu. Bzanmo-



CBSI3b OPraHOUOB KJIeTKH. COBpEMEHHBIE METOBI UCCIIEOBAHUS KIETOK. XMMUYECKast OpraHu-
3anus K1eTku. Heoprannueckue BemecTBa kKieTku. OpraHndeckue BemecTBa KISTKH U UX QyHK-
UU: OCJIKH, YTIIEBO/BI, JIATIHIBL.

Huronnazma. KoMmnoHeHTsl HUTOIIa3Mbl. [ 'Haionna3mMa Kak BHYTPEHHSISI cpelia KIETKHU.
OYHKIIUKA THATIOTIa3MBbl, €€ JABMKeHne. MemMOpaHHas cucTemMa MUTOIUIa3Mbl. Mojien cTpoeHust
ouonornueckux memopan. [lnasmanemma, ee obpazoBanue, crpoerne u Gpyakuun. [lonstue o m0-
Macomax. [{uTomnnasma ¢ opraHouaMu: BaKyoJIsipHasi CUCTEMa, IByMeMOpaHHbIe OpraHOHIbI, He-
MeMOpaHHBIE CTPYKTYpPBl M BKJIIOUEHHUS KIETKH. L[uTommasmMarndeckue KOHTAKThl MEXKIY KIIET-
kamu. [Ina3moyiecMbl.

DHJ0MIa3MaTHYECKU I pETUKYIIyM, eT0o 00pa3oBaHue, GYHKIUU, CTPOCHUE B PA3HBIX THIAX
KJICTOK, BO3PAaCTHBIC U3MCHCHMU . AnnapaT FOHBII)KI/I, €TI0 KOMIIOHCHTBI: IUKTUOCOMBI, ITY3bIPbKH,
Bakyosu. CTpoeHue u 00pa3oBaHue JUKTHOCOM. YUacTue anmnapara [ oJb/pku B CEKpelliy BEIeCTB
u oOpa3zoBaHnM 00070UKu. BakyosnsipHas cucrtema kieTok pacteHui. Llentpansuas Bakyons. To-
HorutacT. CiocoOb1 oOpa3oBanus Bakyonel. [IoHATHE 0 TPEeBaKyOIAPHBIX TENaX, IUTOCETPECOMax
u nurtocoMax. @yHKIMM Bakyosen. BeniecTBa, coaepkanmecs B BaKyoJIsiX, X 3HAY€HUE JJIs pac-
Tenuil. DopMupoBaHUE aneiipOHOBBIX 3epeH. Pa3BuTHe U MPOUCXOKIECHUE BAKYOJISIPHON CUCTEMBI,
ee ¢yHkuoHanbHOEe 3HaueHHe. ChepocoMbl, TU30COMBI, EPOKCUCOMBI, MYJIbTUBE3UKYIISPHbIE
TeJa - X CTpOeHue, 00pa3oBaHNe U 3HAUCHHE B )KU3HU KIeTKH. CTpoeHue u PyHKIIUU MUKPOTPY-
00YeK.

DHepreTuyecKkas CucTeMa KJIeTKH . MUTOXOHIPUH U TUTACTH/IBL, UX QYHKITUHU U OOIIME TTPUH-
IUIIBI CTpOEHUs. B3rmsapl Ha BO3MOKHOCTh UX HOBOOOpa3oBaHus. DyHKIIMOHATBHBIE TUIIHI I1J1a-
ctu. TOHKOE CTPOEHHE XJIOPOIUIACTOB U UX PA3BUTUE Y MPEACTABUTENEH PA3IMUHBIX CUCTEMATH-
YECKHUX IPyNIl. YIbTPaCTPYKTypa XJIOPOILIACTOB M CUCTEMATHUKA BOJIOpOcie. BnusHue BHENHNX
yCJIOBUI Ha OPMHUPOBAHHUE UX MEMOpaHHOU crucTeMbl. Bo3pacTHbie n3MeHeHus. JISHKOIacTsl, UX
MoauduKanuu. AMUIONIACTBL, pa3BUTHE U pa3HOOOpa3ue CTpOeHUs KpaxMaabHBIX 3epeH. [IpoTe-
WHOIUIACTHI, hopMa OTIOKEHUs Oeska. XpOMOIIIACThI.

SAnpo. KomnoHeHTs! sifjpa: Kapuoiia3ma (HykjieorazMa), XpOMaTHH, SAPBILIKO, 000104Ka.
Nx xumuueckue u mopdonorunyeckue ocooeHnoctu. [lopsr simepHoii 060mouku. Pons sapa B Gop-
MHUPOBaHUU MEMOPAaHHBIX CTPYKTYpP IHUTOILIA3MBL UHcio aaep B kieTke. [ eHeTnyeckue u Mmetabo-
au4yeckue PyHKINU Spa.

OO0omnouka KJIeTKH, ee PyHKIIIU. MaTpUKC 000JI0UKH, €T0 XUMUYECKUN COCTAB: HIEKTUHOBHIC
BEIIECTBA, TEMUIIEIUTION03a, IIEJUTI0NI03a, €e CBoMcTBa. MuKpopuOpLIbl, uX 00pazoBaHue, CTpoe-
HUE U opueHTalus B oboiouke. [lepBuunas u BropuuHas 000JI04KH, UX cTpoeHue. CumIiacTuye-
CKUI U UHTPY3UBHBINA POCT KJIETKH.

[TonsiTre o mepBUYHOM TTOPOBOM MoJie. CTpoeHUE MPOCTOM U OKalMIIEHHOH Topbl. Topyc, ero 3Ha-
yenue. [lepdopupoBanue 000104€K YICHUKOB COCYIOB.

N3MmeHeHnne XMMHUUYECKOTO cOCTaBa OOOJOYKU: JUTHUGDUKALUA, CyOepUHM3alUs, KyTHHH3AIus,
OCJIM3HEHHE. 3HAYEHUE ITUX ITPOLIECCOB B )KU3HU KIIETOK.

JKu3HeHHBIN UK KJIETKU. BnusHie BHENHUX YCIOBUM Ha €r0 MPOJIOJIKUTEIIBHOCTD.

KapunoxunHes u nutoknHes. BozMoxHbIE TPUYMHBI ITEpexoa sapa K aAeiacHuo. [loaroroska KieTkn
K muto3y. Penymukanus JJHK n nonspusanus kierku. @a3pl MUTO3a, UX IPOJOJIKUTEIBHOCTb.
N3MeHeHuns XxpoMocoM B Iporiecce MUTo3a. PoOpMUPOBaHHUE aXPOMATHHOBOI'O BepeTeHa. [ unoresbl
MeXaHU3Ma JIBUKEHHS XpOMOCOM B MuTO3e. OOpa3oBanue pparmorniacta u UUTOKUHE3. Poib MUK-
poTpybouek u anmnapata ['oJIbKu B I€I€HNN s1JIpa U KIETKH.
CrioporeHes u ramMeToreHe3 y Beicx pacteHuil. Omiogorsopenue. Meios3, ero MecTo B IHUKJIE
pa3ButTus pacteHnid. OTinuus oT MuTo3a. [lepBoe n Bropoe nenenus menosa. Pexykuus xpomocoM
KaK OCHOBHasi 0COOEHHOCTH Mpo@asel mnepBoro aeneHus. CTpoeHnEe MEHMOTHYECKHUX XPOMOCOM.
Kpoccunrosep u ero 3HaueHue. AMUTO3.



Juddepennmanus kietok. [Ipuunnasl quddepeHnuanim, ee CBsi3b ¢ IPOUCXOKICHUEM
KJIETKH, €€ MECTOITOJIOKEHNEM U B3aMMOCHCTBUEM MeX Iy KieTKkaMu. CTpYKTypHOE M (PYHKITHO-
HAJIbHOE pa3HOOOpa3Ke KICTOK MHOTOKIIETOYHOTO Opranu3Ma. TOTHIIOTEHTHOCTH KiIeToK. Judde-
peHIAaINS KJIETOK - BOBHUKHOBEHHE TETEPOTCHHOTO KJICTOYHOTO COCTaBa OpraHu3Ma, o0ecredn-
BaIOIIETO pa3zHooOpasue ero PyHKIu. Poib siapa u muTomiazMel B qudPepeHImani KIeToK.

[TpoaomKUTENEHOCTH KU3HU KJIeTKU. DaKkTOpHI, BBI3BIBAIOIE CTapeHue KieTku. Heobpa-
THUMBbIE U3MEHEHHS MpoTomacTta. BHyrpukiierounas penapauusi. BiusiHue TOpMOHOB Ha pacTH-
TeNbHYIO KJIeTKy. [ mbens kieTku. [luTonorndeckue nmpusHaku rudenu KIETKH. buoxumudeckue
npu3Haky rudenu kietku. Crnenuduka CTapeHus U pa3pylleHUs] KIETOYHBIX CTPYKTYp B pacTu-
TEJIbHBIX OPraHU3Max

KOHTpOJIbHO-OI[eHO'-IHLIe MaTepuajabl

Onucanue METOUKH OIEHUBAHUS:

[IporpamMma MUCIIUTUIMHBI BKITFOYAET 2 MOJTYJISI

Nzyuenue Teopuu U mpuoOpeTeHNE MPAKTHISCKUX HABBIKOB, COOTBETCTBYIOIIMX KaXKIOMY MO-
JTyJTFO, BHOCHUT CBOM BKJIaJ B (JOPMHUPOBAHKE OOIEKYIBTYPHBIX, OOIIEPOeCcCHOHATBHBIX U MPO-
(eccroHaNbHBIX KOMITETEHITUH.

Nzyuenue xaxaoro pasaena (Moayssl) IMCHUILIMHBI 3aBepIIaeTcsl pyOeKHbIM KOHTPOJIEM B BUJIE
tectupoBanus. Yucino npaBuiabHBIX 0TBETOB OT 40 10 59% coOoTBETCTBYET HaYAILHOMY (TIOPOTO-
BOMY) YPOBHIO OBajicHHs1 kKoMmneTeHnuei, ot 60 g0 80 % - 6azoBomy yposHto, oT 81 10 100 % -
HOBBIIIECHHOMY (TIPOJIBUHYTOMY) YPOBHIO C()OPMUPOBAHHOCTH KOMIIETEHLIUH.

[Ipumeps! 1abopaTOpHBIX padoT.

Padora NeXX
JpracTuyecKue BeliecTa

[penapar 1. KpaxmanbHble 3epHa B KJIeTKaxX KIyOHs KapToges KITyOHEHOCHOTO (BpeMEeHHBbIH
npenapat). CrenaTs TOHKHH Cpe3 MAKOTH KITyOHS KapTo(ess, IOJIOKUTH B KaIlIio BOABI Ha MIPE-
METHOE CTeKJIO. HaKphITh TOKPOBHBIM cTekJIOM. KitleTku MsKoTH KiTyOHS! KapTodems nsaTH-1eCTH-
YTOJIBHBIE C TOJICTBHIMU 000JI0YKaMH. B HUX BCTpeuaroTcst mpoCThIe, CIIOKHBIE U OTYCIO0KHbIE
KpaxMaJlbHbIE 3epHA. BONBIIMHCTBO 3€pEeH OKPYIIIble, OBAJIbHBIC WM YIIIOBATHIC.

[penapar 2. AneiipoHOBBIE 3epHA B KJIETKaX CEMSI0NIEH ropoxa MOCEBHOTO (BPEeMEHHBIH TIpera-
pat). CHSIB CEMEHHYIO KOXKYpY C Pa3MOYEHHBIX CEMSIH ropoxa, c/ieJaTh TOHKUH cpe3, MOJI0KHUTh B
pacTBOp caxapo3bl Ha MPEAMETHOE CTEKJIO, KAlTHYTh OJIHY-JIBE KaIllId pacTBOpa Ho/aa B pacTBOpE
Honuaa kanusi. HakpbITh MOKPOBHBIM CTEKJIOM. CeMsA10JIM TOpoXa COCTOSIT U3 KPYITHBIX OKPYTIIBIX
KJIETOK, MEX/Ty KOTOPBIMHU BUIHBI MEKKIICTHUKHU. B KiIeTKax Mpu mpoBeIeHUN HOTHOM peakiuu
XOpOIIO BUIHBI CHHE-(HOJIETOBBIC 27 OKPYIJIbIE KpaxMallbHbIE 3epHa U 30JI0TUCTO-0ypbIe yriio-
BaThIC 3€pHA 3amacHoOro Oeska (anepona).

[Ipenapart 3. Paduapl B kieTKax JUCTa ajJ0d JPeBOBUAHOE (BpeMeHHbIH npemnapat). Crenarb TOH-
KUM MOMEePEeUHbI cpe3 JIUCTA ajl03, TOMECTUTh €r0 B KaIlIK0 BOJIbI HA TPEAMETHOE CTEKJIO.
HaxkppITh mOKpOBHBIM CTEKJIOM. KiIeTKH MSIKOTH JICTa OKPYTJIbIe, KpyIHble, 6ecuBeTHbIe. 060-
JI0OUKa KJIETOK TOHKAsI, JIETKO CMUHAETCS MPU TPUTOTOBICHUH CPe3a, TOITOMY YaCTO KIIETKU
UMEIOT HEeMPaBIIbHYIO (GopMy, pa3opBaHbl. Mroiapuarbie KpUCTAIbl OKcanaTa Kaabius (paduisl)
pacrnoJsiaratoTcs o OJJHOMY MJIM HECKOJIbKO KPHUCTAJUIOB BMECTE.

Pa6Gora Ne 9. Hao01roneHue ABJIeHUS MJIA3MOJIM3A U € NJIa3M0JIM3a



Llens paGoThI: yOAUTHCS B CYIIECTBOBAaHUHM SIBICHUS IJIa3MOJIN3A U IETIA3MOJIN3a B )KUBBIX
KJIETKaX PACTECHUI U CKOPOCTH MPOXOKACHUS (PU3HOIOTUIECKIX TPOIECCOB.

OGopynoBaHKe: MUKPOCKOIIBI, IYKOBHIIA JIyKa, KOHIIeHTpupoBaHHbIid pactBop NaCl, ¢puibrpo-
BaJIbHAs Oymara, IMUIEeTKH TaCTEPOBCKUE, Yamku [leTpu, MOKpOBHBIE U IIPEIMETHBIE CTEKIIA.

Xon pabotsl 1. CHATH HIDKHIOKO KOXKHILY Yellyn J1yka (4 Mm2 ).

2. [IpUroTOBUTH MHKpPOTIPEIIApaT, PACCMOTPETH U 3aPHUCOBATH HECKOIBKO OTJEIFHBIX KIIETOK.

3. C oHO# CTOPOHBI HOKPOBHOT'O CTEKJIAa HAHECTH HECKOJIBKO Kareb KOHIICHTPUPOBAaHHOT'O pac-
tBopa NaCl, a ¢ apyro#t cTOpoHBI MOJIOCKOH QUIBTPOBATIBHOM OyMaru OTTSHYTH BO/IY.

4. PaccMOTpeTh MUKPOIIpENapar B TEU€HNE HECKOIBKUX ceKyHI. OOpaTUTh BHUMAaHKUE HA N3MEHE-
HUS, TPOHM30LIeIIIE ¢ MeMOpaHaMH KJIETOK, ¥ BpeMsi, 32 KOTOPOE 3TH N3MEHEHHSI TIPON30IIUIH.
3apucoBaTh H3MEHHUBIIMICS OOBEKT.

5. HanecTn HeCKOJIBKO Kamenb AUNCTHIUIMPOBAHHOM BOJIBI Y Kpast TIOKPOBHOTO CTEKJIA U OTTSHYTh
€e ¢ pyroil CTOPOHBI PHIIBTPOBAILHOM OyMaroif, CMbIBasi MIa3MOIU3UPYIOIIHIA PacTBOD.

6. B TeueHre HECKONIBKUX MUHYT PacCMaTPUBAaTh MEKPOIIPETIapaT o] MUKPOCKOIIOM (PHCYHOK
6). OTMETUTh U3MEHECHHUS MOJIOKEHUS MEMOpPaH KJICTOK M BPeMsl, 32 KOTOPOE 3TH H3MECHEHHUSI MPO-
U30IIUTH. 3apHCcOoBaTh U3ydaeMblii 00BeKT. PUCyHOK 6 — MI3MeHeHne COCTOSHUS KJIETOK PacTeHUs
1o Bo3JeiicTBrueM paznuuHbix pactBopos NaCl

3agaHus JUIg CaMOCTOSITEIbHON PabOThI CTY/IEHTOB

1. Cnenatpb BBIBOA B COOTBETCTBHH C LIEJIBIO0 PAOOTHI, OTMETHB CKOPOCTH IJIA3MOJIH3a U ICIIa3MO-
au3a. OOBACHUTH pa3HUILy B CKOPOCTH 3TUX JIBYX IpoLeccoB. 2. JlaTh onpeaeieHue TepMHUHAM —
IUTa3MOJIN3, JETIIIa3MOJIN3, 0CMOC, TYPTOp.

PaGora Nel0. YiabTpacTpyKTypHasi OpraHu3ainus njaacTual.

1. PaccmoTtpeTs MukpodoTorpaduu u 3apucoBaTh BHyTpeHHee cTpoeHue xioporutacta. O603Ha-
YUTh HA PUCYHKE HapyXHYI0 MeMOpaHy, CTpOMY, BHYTPEHHIOI0 MeMOpaHy, 3epHa Kpaxmala,
rpaHbl, TUJIAKOHIBI TPaH.

2. YapTpacTpyKTypHasi opranusanus xpomoracta. Paccmorpers Mukpodotorpaduu 1 3apuco-
BaTh BHYTPEHHEE CTpoeHHE XpoMoIutacTa. O003HAYUTh Ha pPUCYHKE HApYKHYIO MeMOpaHy,
CTpOMY, BHYTPEHHIOI0 MEMOpaHy, 3epHa Kpaxmalia, KpUCTaJlIbl KapOTHHA.

3. XpOoMOIUTacTHI B KJIETKaX OKOJIOTUIOTHUKOB 3PEJIBIX TUIOIOB U KOPHEIIOAaX MOPKOBH. J[yist
W3YUYECHHS! IPUTOIHBI ATO/IbI JIAHBIIIA, [I0AbI PAOMHBI, IIMIOBHUKA, KU3WIbHUKA, TOMATOB, I1ac-
JIeHa B IpyruX pacTeHui. [IpuroToBuTh BpeMeHHBIN nipenapart. st 3Toro HeGOobIIoN KycoYeK
MSKOTH 3peJIOTo IJI0]a KU3UIbHUKA HJIM TOMATa IepeHECTH NPEnapoBaJIbHON U0 B KAILITIO
BOJIbl Ha IPEMETHOE CTEKIIO, CJIeTKa pa3MellaTh, YTOObI Ha Ipenapare He OblI0 KOMKOB,
HAKPBITh TOKPOBHBIM CTEKJIOM U PACCMOTPETH NPU MAJIOM U OOJIBIIOM YBETHUEHUH MUKPOCKOIA.
3apucoBaTh U onucaTh npenapar. Crenars HOJNUCH K PUCYHKaM. XpOMOIUIACTHI B KJIETKaX K-
3WJIBHUKA YEPHOIIOHOTO: 1 — 000I0UKa KIIETKH; 2 — IUTOIUIa3Ma; 3 — BaKyollb; 4 — XpoMoIiia-
CTBI; 5 — A1po; 6 — aapeiko. 10. YiabTpacTpykTypHas opranu3anus jeiikormacra. PaccMorpeTs
MuKpodoTorpaduu 1 3apucoBaTh BHYTpEHHEE CTpOoeHHe Jielikoracta. O003HAUUTh Ha PUCYHKE
HapyXHYI0 MeMOpaHy, CTpOMY, BHYTPEHHIOIO MEMOpaHy.

4. JlefikomIacThl B KJIETKaX KOXKHMIII JIMCTa TPAJeCKaHIIMU BUpkuHCKO# (Tradescantia virginiana
L.). [IpuroToBuTh BpeMeHHbIH penapar. [1jis 3Toro ¢ BepXHe# MM HUKHEH CTOPOHBI JINHEHHOTO
JMCTa TPaIeCKaHIUHU COIPaTh KyCOUEK KOKUIIbI, OJIOKUTH €r0 Ha MPEIMETHOE CTEKJIO B KaIlJII0
cnaakoi Bop! (1-2 yaifHbIX JTOXKKH CaXapHOTO MEeCKa Ha CTaKaH BOJIbI), HAKPHITh TTOKPOBHBIM
CTEKJIOM U PACCMOTPETh IPU MAJIOM U OOJIBILIOM YBEIMYEHUU MUKPOCKOIA. 3apUCOBATh U ONH-
caTp npenapat. CaenaTe noanucu K pucyHkaM. Kietku snuaepmuca TpaaeckaHiinu: 1 — KJIeTKu ¢
JerKomiactTamMu; 2 — 000J109Ka KJIETOK; 3 — 3aMbIKAIOIIKE KJIETKHU; 4 — XJIOpOIIacT; 5 — siiapo; 6 —
LUTOIUIa3Ma

Pabora Nell. SInpa pacTuTe/IbHBIX KJIETOK.

Oo6mwexT - Kopemiok nyka.

Snpa pacTUTENBHBIX KJIETOK MO CBOCH CTPYKTYpPE OTIMYAIOTCS OT SIIEP KIETOK KHUBOTHBIX He-
CKOJIBKO HHOM YIaKOBKOW B HUX XpoMaTHHA. VIMEHHO Ha 3TO 1OJKHBI 0OpaTUTh BHUMAHUE CTY-
JICHTHI, PaCCMaTPHUBAasi CBETOMUKPOCKOITMYECKHIA MPenapaT 1 JIEKTPOHOTPAMMY PaCTUTEIBHOM
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KJIeTKU. B kauecTBe 0ObeKTa /7151 HAOII0A€HUS MOXKHO HUCII0JIb30BaTh KOPEIIKHU JIyKa WJIH KO-
PEIIKH TPOPOCTKOB ero ceMsH. [1o] ManbM yBeTMUeHNEM MUKPOCKOIIa B KOHYHKE KOPHSI MOYKHO
BUJIETh YEXJIMK, COCTOSIIMMI U3 MHOTOYTOJIbHBIX YIUIOTHEHHBIX KJIETOK, U MEPUCTEMY, IIPE/ICTaB-
JICHHYIO CTOJIOIIAMH KJIETOK B OCHOBHOM IPSIMOYTOJIBHBIX MJIH OJM3KHX K MPSIMOYTOJIBHBIM O4ep-
TaHUsAM. IHTepecHO, 4TO KIETKH OJTHOTO Psijia MPEACTABIAI0T IOTOMCTBO OJTHON KieTKu. Popma
U CTPYKTYypa siiep B MEPUCTEMaTHYSCKUX KJIETKaX M KJIETKaX YeXJIMKa pa3nudHbl. [lon nMMepcu-
OHHBIM OOBEKTHBOM B IIEHTPE MEPUCTEMATHUECKOM KIETKH BUTHO KPYITHOE IIAPOBUTHOE UITH
CJIETKA BBITSIHYTOE SIAPO C OJJHUM WIIH IByMSI OOJIBIIMMHE CHEPUUECKUMU SAPBIIKaMU. B oTiamuane
OT siIep MHOTHX KJIETOK )KMBOTHBIX OPraHU3MOB A/Ipa KJIETOK PACTEHUH 4YaCTO UMEIOT B CBOEM CO-
CTaBe TaK Ha3bIBAEMYI0 XpPOMAaTHHOBYIO ceThb. OHa mpezcTaBisieT cO00H CKOIUIEHNE TOHKMX HU-
TEeH, OYeHb MJIOTHBIX U HHTEHCUBHO Kpacsnmxcs. BUaHbI TIBI0KH U 3epHa XpoMaTHHA pa3HbIX
pa3mepoB. KpynHble IbI0KH Ha3bIBAIOT XpOMOLIEHTpaMU. HekoTopble XpOMOIIEHTPHBI pacioiara-
I0TCs1 BOJIM3M sipbIimKka. PaccMoTpeTs MukpodoTorpadun nHTep(dha3HbIX saep U 3apucoBath.
O003HauNTh HA PUCYHKE AJEPHYIO 000JIOUKY, SIPBILIKO, HYKJIEOIIa3My, IM(pQy3HbII XpOMaTHH.
4. Snpa pacturtenpHBIX KIeToK. Koxwuia jryka. PaccmorpeTs MukpodoTorpaduu pacTUTeILHOTO
sapa. [IpuroroBUTH BpeMEHHBIN NpenapaT KOKULbI Tyka. PaccMoTpeTs py MajioM U 00JIbILIOM
YBEJIIMYCHUH MUKPOCKOTIA. 3apUCOBATh M ONKcaTh nmpenapat. Crenats NoIIUCH K PUCYHKaM.

[TpuMmepsl BOIPOCOB MPH BHITOTHEHUH J1a00paTOPHBIX
pabort

1. Tuns! nnactun, ux posb. JlMHAMUKa U B3aUMOIIPEBPALIAEMOCTh TIACTH/I.

. YIbTpacTpyKTypa XJIOpOILIACTOB.

3. MonekynsipHasi opraHu3aiiysi BHyTpeHHUX MeMOpaH XJIOpOIUIacTOB, CpaBHEHHUE ee ¢ MeMOpa-

HaMU TIPOKAPHUOT.

OYHKIHMH XJIOPOIIACTOB U APYIUX MIIACTHU/.

[TpoucxoxeHne IByMeMOpaHHBIX OpPraHelul B OHTOreHese u B (uiorenese 3.1. Penpomykius

MUTOXOHJIPHH U TIIACTHI.

6. OHTOreHes MIacTUI.

7. InazmuaHas runore3a GOpMUPOBAHUS MUTOXOHAPUH U TUTACTUT B (pUTIOTEHE3E (TUTIOTE3a BHYT-
PHUKJIETOYHOTO TeHE3a).

8. CumOuoTHYeCKas TUIIOTE3a BOSHUKHOBEHUS TIACTU] U MUTOXOHIPUH B (hUloTeHE3e.

N

o ks

[IpumepsI BOITPOCOB PyOEKHOTO TECTA MO AUCIU-
IJINHE
«uTosiorus pacreHUn»

Bapuant xx
TECTHI ans ouenku cpopmupoBannoctu komneteHuu OIK-13:

1. CBeTOBOI MUKPOCKOII CITOCOOEH YBETUUYHUBATH OOBEKTHI B!
1.2-20 pa3

2.10-25 pa3

3. 200-1000 pa3

4. 80-3600 pa3

2. Uemy OyneT paBHO o0Iee yBEIMYCHHE MOHOKYIISIPHOTO MHUKPOCKOIIA, €CITH €ro
okymsip naér 10-kpaTHoe
yBeIUYCHHE, a 00beKTHB - 40-KpaTHOE yBeTUICHHE?
1.40
2. 400
3. 4000
11



4. 440

3. Uemy OyneT paBHO o0Iee yBelnnYeHHe OMHOKYIISIPHOTO MHUKPOCKOTIA, €CIIH €ro
okymsip naér 10-kpatHoe

yBeJIMYeHHe, a 00beKTUB - 40-KkpaTHOE yBennyeHue?

1.40

2.4000

3.600

4.400

. [lepBruHOE M300paKEHHE B CBETOBOM MUKPOCKOIIE KCTPOHUTCS B:
. KOHJICHCOpE

. OOBEKTHUBE

. OKYJIsIpe

. OMHOKYIISIpHOM Hacaake

A OWONPEFE B~

5. Paspema}omaﬂ CIIOCOOHOCTh MHUKPOCKOIIA ITPpU CMCHEC KOHACHCOPA CBCTJIOTO
I10JIs1 HA TEMHOIIOJIbHBIN
KOHZACHCOP BO3paCTaCT:

1. B2 paza
2. B4 pa3
3.8 20 pa3
4.8 100 pa3

3amanust ISt ONIeHKH C(hOPMHUPOBAHHOCTH HaBBIKOB KommieTeHnu [TK-1:

3aganue 1. BHecute B Ta0nMIly Ha3BaHHWE OCHOBHBIX YacTel OMOJIOTMYECKOro
MUKPOCKOIIa U MX (PYHKIIHUN B COOTBETCTBUHU € LU (ppamu, N300pa’keHHBIMU HA pU-

CYHKE:!

TecToBBIE BOIIPOCHL:

1. HazoBuTe MeTO/1, ¢ HOMOIIBI0 KOTOPOTO MOKHO YCTAaHOBHTH MOCJIEOBATEIbHOCTD 3TAIIOB
XUMHYECKOTO TPEBPAICHUS] KAaKOT0-JIM0O0 BEIIECTBA, YCTAHOBUTH ITyTh U3y4aeMbIX BEIECTB
B KJIETKE:

1) MeTo1 MCUEHHBIX ATOMOB;

2) LIUTOXUMUYCCKHIT;

3) uentpudyruposanue;

4) cBeTOBass MUKPOCKOITHS;

5) xpomatorpadusi.

2. HazoBuTE ONTHYECKHUIT METOT, KOTOPBIi MMO3BOJISIET H3YUUTh JETATH CTPOCHHUS, IBUKCHHE

Y B3aMMO/ICHCTBHE KUBBIX KJIETOK, IEPEMEIICHNE B IUTOILIA3ME UX CTPYKTYPHBIX
KOMITOHCHTOB:

1) aseKTpOHHAst MUKPOCKOIIHS;

2) (Ga30BO-KOHTpACTHASI MUKPOCKOIIHS;

3) ckaHUpYIONAsT MHKPOCKOIIHSI.

3. HazoBuTe MeTO, C MOMOIIBIO KOTOPOTO ObLIA OIpe/IeicHa MPOCTPAHCTBEHHAS CTPYKTYpa
oenxoB u JIHK:

1) cBeTOBast MUKPOCKOIIHS;

2) u3yueHHe B Jiydax PeHTreHa;

3) anekTpodopes;

4) paIuOU30TOITHBIH;
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5) 2J1eKTpOHHAsA MUKPOCKOIIHSE;
6) OMOXMMHYCCKUH.

4. Ha3oBuTe TPyIILy OPraHWIECKUX COCTHHEHHI, K KOTOPBIM OTHOCST XUTHH JKABOTHBIX:
1) 6enkwu;

2) TUTIAIB,

3) yrieBojpr,

4) HYKJICHHOBBIC KHCJIOTBHL.

[IpenioiaBaresib BEIUKCIISIET CPe/IHE e 3HAYe HU e TPOLIEHTA TPaBUIIbHBIX OTBETOB Ha BOITPOCHI
JIBYX PYOEKHBIX TECTOB IO MOIYITIO 1 ¥ MOJIY/IO 2, COOTBETCTBYIOIIMX MPOBEPKE CHOPMHUPOBaAH-
HOCTH KOMIIETEHIIUH B X0/Ie YU€OHOTO cemecTpa.

Kpurtepun onennBanus Ha OZ10.

MaxkcuMaabHas OIleHKa 32 TSCTOBOE 3ajanue 15 0amios.

15 GaJuIoB BBICTABIISICTCS TIPU BEPHOM pPEIICHUH BCeX 3aqaHuid. [Ipy He MOJHOM pellieHuu 3a-
JIAHHI OLIEHKA PACCUYUTHIBACTCS T10 JIOJIC PCIICHHBIX MyHKTOB.

[permoaBaTens BRIUUCISIET Cpe/IHEe 3HAYEHUE TTPOIEHTA MPABIIIHBIX OTBETOB HA BOITPOCHI
JIBYX PYOEKHBIX TECTOB IO MOAY/IO 1 1 MozyIio 2.

3ayer: 60 Oan1oB U OotEe

Kputepun ouennBanust Ha O30 u 30

PeiitunroBas cucrema He IIPUMCHSICTCA.

3ayTeHO — TeCTUPOBAaHUE BHIMOJIHEHO He MeHee, yeM Ha 60%. PaGora Ha mabopaTopHBIX
paboTax oleHeHa HE MEHee, YeM Ha YJJOBIETBOPUTEIBHO.

He 3auteno - TeCTUpOBaHME BBITOJHEHO MeHee, yeM Ha 60%, pabora Ha 1abopaTOpHBIX padoTax
HEY/IOBIETBOPHUTEIbHA.

Y4eOHO-MeTOAMYECKOE U HHGOPMALIMOHHOE 00ecneYeHne U CHUIIMHBI

5.1. IlepeyeHb OCHOBHOM YueOHOM JTUTEPATYPbI, HEOOXOIUMOM JIJI1 OCBOCHUS AUCITUTLIIMHBI
a) OCHOBHas JIUTEpaTypa:

1. Yenrios, F0.C. Beenenue B kinetounyro ouosnoruto. / F0.C. Yennos. — M.: Anbsuc, 2015 —495 c.
(83 sk3emrutsipa B OMbIHOTEKE).

2. boranuka /3urre I1., Baiinep D. B., Kanepaiir 1. B., Bpesuncku A., Képuep K. T. 4., 2007. - 256
¢. (22 sx3emmsipa B OUOIHOTEKE)

3. Bepemaruna B. A. Ilutosorus : [yd4eOHUK JJIsl CTYI. YUPEXKICHHUI BbICHL MPod. 00Opa3oBaHwms,
00y4. o nmpoduiio "bronorus"] / Bepemaruna B. A. - M. : Akagemus, 2012. - 172, [1] c.

0) TOTOJIHUTENIbHAS IUTEpaTypa:

l'ucronorus, smOpuonorus, nuronorus: yueonuk /FO.M. Adpanacoes, H.A. FOpuna, b.B.
AnenmH u ap.; nox pea. F0.W. Ada-naceeBa, H.A. IOpunoii — 6-¢ uza., nepepad. u gom. — M.:
I'DOTAP-Menua, 2016. — 800 c. (8 sx3eMiuisipoB B oubinoTeke). Pesxxum mocryma:
http://www.studentlibrary.ru/book/ISBN9785970422588.html

@peii-Buccimnr A., Mioneranep K. Yaprpactpykrypa pactutenbHoi kietku. M.: Mup. 1968.
453 c.

lamaneii FO.B., Kymukos I'.B. Pa3sutue xiopeaxumsr nucra. JI.: Hayka. 1978. 192 c.
CanamaroBa T.C. @uznonorus pacturenbHoi kietku. JI.: M3n-so JII'Y. 1983. 232 c.
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B) MIHTEepHET-pecypcChL:

1. Encyclopaedia Britannica, 2010 [3nektpoHHbIi pecypc] — Pexum goctymna
http://www.britannica.comv/bps/media-view/114953/1/0/0

2. Wikimedia Foundation, Inc. [OnextponHslii pecypc] — Pexum gocrymna
http://upload.wikimedia.org/wikipedia/commons/thumb/2/26/Chloroplast.svg/2000px-
Chloroplast.svg.png

3. ATirac, MeuITMHCKAs 0OpazoBaTebHas ceTh YHUBepcutera Jlolioma (Uukaro, CIIIA). baza
THCTOJIOTUYECKUX U300paKEHHH 110 IIUTOJIOTHH, O0Iel U yacTHOH rucrosioruu. Ectb cuctema
4. caMOKOHTpOJIS IO ciaiaam — Pexxum mocrtyma
http://www.meddean.luc.edu/lumen/MedEd/Histo/frames/histo_frames.html

5. YueOHas mporpaMma o uuTo(u3nO0IOTUN KUBOTHBIX U PACTUTEIBHBIX KJIETOK — Pexxum
nocryna http://www.cellsalive.com/

6. BupTyasbHas 37eKTpOHHAsI MUKPOCKOIUA ITpenapaToB — Pexxum goctyma
http://www.amc.anl.gov

7. HeGounpiass yueOHast mporpamma, coepakaiiasi Habop aHUMUPOBAHHBIX WILTIOCTPAIIUN IO
HI/ITO(l)I/ISI/IOJ'IOFI/II/I JKUBOTHBIX U PACTHUTCIIBHBIX KJIICTOK — Pexxnm A0CTYyIIa
http://www.cellsalive.com/

8. YueOnas nmporpamma YauBepcurtera mmrara Apuzona (CIIA), comeprxarmas 1o IpoOHyI0
TCKCTOBYIO I/IH(I)OpMaL[I/IIO U WJUIIOCTpAalluU 110 UCTOPUH, MECTOAaM U3YUCHUS KIICTKH, )KUBHCHHOMY
LUKy KJIETOK (BKJIIOYasi MUTO3), IUTOCKeneTy. Kax bl pazzien BKII04aeT BO3MOKHOCTh
CaMOKOHTPOJIA (T€CTHI Ha BBIOOP OJJHOTO M3 HECKOJIBKHX MPaBHJILHBIX OTBETOB) — PeskuM noctyna
http://www.biology.arizona.edu/cell_bio/cell_bio.html

IIporpammHoe o0ecnevyeHue:

1. TIpaBa Ha nmporpammsl Anss O9BM onepaninonHas cuctema JIjsi IepCoOHaTbHOTO KOMITbIO-
tepa Win SL 8 Russian OLP NL Academic Edition Legalization Get Genuine. IIpaBa Ha
nporpamMMsbl uisi 9BM oOHOBJIEHNE ONTepalluOHHON CUCTEMBI [T IEPCOHATBHOTO KOMITh-
rorepa Windows Professiona | 8 Russian Upgrade OLP NL Academic Edition. Jorosop
Nel04 ot 17.06.2013 r. JIutien3uu 6eccpovHbIe.

2. Tlporpamma s OBM Office Standard 2013 Russian OLPNL Academic Edition. /Torosop
Nel14 ot 12.11.2014 r. JIunen3uu 6eccpodHbIC.

3. OdunuanbHBI OpUTHHATBHBIA AHTTIHHCKUMA TEKCT JTUIEH3UH 11 CUCTEMBI
Moodle http://www.gnu.org/licenses/gpl.html TlepeBos nuieH3MH A1 CHCTEMBI
Moodle http://rusgpl.rw/rusgpl.pdf»

6.MatepuajbHO-TeXHHYECKasl 0a3a, He00X0AUMas [IJIsl OCYIIeCTBJIE HHsI 00pa3oBaTeIb-
HOT0 Mpolecca no JTMCUUIJInHE

HaumeHoBanve crienpanmsu- Bun 3anaruit HanmeHnoBanme 06opynoBaHus, MPOTPaMMHOTO 0Oec-
POBAHHBIX ayJUTOPUH, KaOu- NeYeHUA
HETOB, JJaA00 paTopHit

1 2 3

1. yuebnan ayoumopus ona | Jlexim Aynutopusi Ne 430

npoeeoenus 3aHAMUIL 1eKYU- Yuebnass mMeOenb, 10CKa ayJUTOpHAs, MYJIbTUMEIHa-

OHHO20 muna: ayJUTOPUS npoekTop EPSONEMP-S5 SVGA 2000ANSIB kom-

Ne430 (yueOnblit Kopryc OHO- IUIeKTe C 3arac.JlaMIod, JOCKa WHTepaKTHBHAs

¢aka). HitachiStarboardFX-63, moyroyx AserAspire 5315-
051G08 Mi (15.4 WXGA, Cel 530 1.73G, DVDRW,
WL-q).
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http://www.gnu.org/licenses/gpl.html
http://rusgpl.ru/rusgpl.pdf%C2%BB

2.yuebnas ayoumopus 011
NpOGeOeHUA 3AHAMUILL CeMU-
HapcKozo muna: aynuropus Ne
430 (yueOHBIII KoOpmyc OWO-
¢aka). aymguropust Ned32 (1)
(yueOHblii Koprryc 6rnodaka).

HpaKTI/IT-I CCKUEC 3aHATHA

Aynutopus Ne 430
YueOnass meOenb, 10CKa ayJUTOpHAs, MYJIbTUME]IUA-
npoektop EpSONEMP-S5 SVGA 2000ANSIB kowm-
IUIEKTe C 3alac.JiaMIioi, J0CKa HHTepaKTHBHAs
HitachiStarboardFX-63, moytOyx AserAspire 5315-
051G08 Mi (15.4 WXGA, Cel 530 1.73G, DVDRW,
WL-g).
Aynutopust Ne 432 (1)

Yuebnast Mmebens, JTJaboparopHoe obopyoBanue, 1abo-
paTOpHBIi WHBEHTaph, y4YEOHO-HATILSIIHBIE TOCOOWS,
mukpockon 'JIOMO" Mukmen-1-5 mwr., Mukpockomn
BUOM-2 -4 miT., 10cKa ayiuTOpHAasl.

3. yuebnas ayoumopus ons
npoGedeHuUs ZPYNNOBHIX U UH-
OuBUOYaIbHbIX  HpAKmMUUe-
CKUX 3auAmuil U KOHCYbma-
uuil, yueoOHas ayoumopus 01
meKyu|ezo KOHmpona u npo-
MENHCYMOUHOU ammecmauuu:
aynuropuss Ne 231JlaGopato-
pust UT(yueOHblii kopryc Ouo-
haka);

aynuropust Ne3 19J1aboparoprst
WNT(yuebnpiii  kopmyc  Ouo-
thaka);

aynuropust  Ned30 (yueOHbIi
Kopryc Onoaxa).

4. yuebnas ayoumopus Os
meKyu|e2o KOHmpons u npo-
MEHCYMOUHOU ammecmayuu:
aynuropuss Ne 231JIaGoparo-
pust UT(yueOHblii kKopiyc Ouo-
(haka);

aynuropust Ne3 19J1aboparoprst
NT(yueOnpiii  kopryc Ouo-
(axa);

aynuropust  Ned30 (yueOHbii
Kopiyc Onodaxa).

TpyIIOBBIE W HHAVBULY-
aNTbHBIC KOHCYJIbTalH
TEKYIIUA KOHTPOJIb

PyGexHbiit KOHTpOIH (Te-
CTHPOBAHKE), KOHCYJIbTA-
017174

Aynutopusi Ne231

JlaGoparopuss UT
YueOnas MeOeb, 10CKa, SKpaH OeJIblid, MepcOHANbHBIH
koMIbroTep B Komimiekre HPAIO 20”CQ 100 eu mowo-
6510k (12 mr.).
1. Windows 8 Russian. Windows Professional 8 Russian
Upgrade. Jorosop Ne 104 ot 17.06.2013 r. JInnensvm
OGecCcpoYHBIE
2. Microsoft Office Standard 2013 Russian. lorosop
Ne 114 0112.11.2014 r. JInneH3uu 6€CCpOUHbBIC
3. IIporpammHoe obecneuenre Moodle
«OMmmanbHelii OPUTMHATBHBIA aHTTIMHCKUN TEKCT JIH-
nemsun st cuctemsr Moodle
-<http://www.gnu.org/licenses/gpl.html>
Mepeson murer3un st cuctembl Moodle -
http://rusgpl.ru/rusgpl.pdf>

Aynutopus Ne 319
Jlaboparopus UT
Y4ueOHas MmeOeb, TOCKa, TICPCOHATIBHBI KOMIIBIO-
tep B komiwiekre Nel iRUCorp (15 mir.).
1. Windows 8 Russian. Windows Professional 8 Russian
Upgrade. JTorosop Ne 104 ot 17.06.2013 r. JInmensvm
OeccpouHsie
2. Microsoft Office Standard 2013 Russian. lorosop
Ne 114 0112.11.2014 r. JInneH3uu 6€CCpOUHbBIC
3. IIporpammHoe ob6ecrneuenre Moodle
«OdMmmanbHelii OPUTMHATBHBIA aHTTIMHCKUN TEKCT JIH-
neHsuu 11 cucteMbsl Moodle
-<http://www.gnu.org/licenses/gpl.html>
Mepeson murer3un st cuctembl Moodle -
http://rusgpl.ru/rusgpl.pdfH»

Aynutopusi Ne 430

Aynutopusi Ne 430
YueOnass mMeOenb, 10CKa ayJUTOPHAs, MYJIbTUME/IUA-
npoekrop EPSONEMP-S5 SVGA 2000ANSIB kom-
IUIEKTe C 3amac.JiaMIrioi, JocKa HHTepaKTHBHAs
HitachiStarboardFX-63, moyroyk AserAspire 5315-
051G08 Mi (15.4 WXGA, Cel 530 1.73G, DVDRW,
WL-g).
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5. nomewjenua ona camocmo-
AMEIbHOU padomwl: ayJauToO-
pust Ne 428 (yueOHblii KOpITyC
ounodaka), ynurambHeIA 3a Nel
(TTaBHBIN KOPITYC).

CaMOCTOSITEILHBIE 3aHs-
U

Aynutopus Ne 428
YueOnast MeOeltb, 10CKa, TPUOYHA, MYJIbTUMEHA-TIPO-
ektop InFocusIN119HDX, noytoyk Lenovo 550, sxpan
Hactennsiit ClassicNorma 200*200. moHOGI0KY cTar-
OHapHbIe —2 TIT.
YuranbHblii 3a1 Nel
VY4yeOHas MeOeb, yueOHbIi U CIIpaBOYHBIA (POHI, He-
OTPaHMYEHHBIN KPYTJIOCYTOUHBIN JOCTYII K 3JEKTPOH-
HbIM OuOmMoTeyHbM cucTeMaMm (OBC) u B/1, creHn o
TI0XapHOW 0E30TaCHOCTH, MOHOOJIOKH CTaliOHApHBIE
—5 r, MOV (npunTep, ckanep, kormp) - 1 mt. Wi-Fi
JOCTYI JIl MOOMITHHBIX YCTPOHCTB
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[Mpunoxenne Ne 1

OEJIEPAJIBHOE I'OCYJAPCTBEHHOE BIOIDKETHOE OBPA3OBATEJIBHOE YYPE-
JKAEHHE BBICIIEI'O OBPA3OBAHIAA
«BAILIKPCKNU T'OCYAAPCTBEHHbBIM YHUBEPCUTET»

COJIEP)KAHUE PABOYEN IMPOTPAMMBI

mucuunianael « {utonorus pacrenuit» Ha 3 cemecTp

Ounas
bopma oOyuenus
beM THCIH-
Buna pa6oTtsl Obnem aucn
IJINHBI
O6mmast Tpymoemkocts aucuuranibl (3ET / vacos) 2/72
VY4eOHBIX 4acOB Ha KOHTAKTHYIO paboTy C MpenoaBaTesiem: 36,2
JIEKIUHI 18
MPaKTUYECKUX/ CEMUHAPCKUX 0
1a00paTOPHBIX 18
npyrux (TpyNIoBas, WHIWBUIyaJbHAs KOHCYIbTAIMS W WHBIC
BUJIbI YI€OHOU JesITeNbHOCTH, IpeaycMaTpuBaoime paboTy o0y-
yaronmxcs ¢ npenoaasaresnem) (OKP) 0,2
Y4eOHBIX 4acOB Ha CAMOCTOSTEIIbHYIO padoTy obydaronmuxcs (CP) 35,8
VY4eOHBIX 4acOB Ha MOATOTOBKY K 2K3aMeHYy/3aueTy/auddepeHiupo-
BaHHOMY 3a4ety (KoHTposb) 0

®opma(bl) KOHTPOJISL:
3ayeT 3 ceMecTp
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OEJIEPAJIBHOE I'OCYJAPCTBEHHOE BIOJDKETHOE OBPA3OBATEJIBHOE YYPE-
KAEHUE BBICIIEI'O OBPA3OBAHUA

dopma TeKy-
IIeT0 KOH-
®dopma mydeHuss matepra- | OCHOBHas U J10- Tpoms yeresa-
JIOB: JICKIIMH, MPAKTHYECKHE TIOJTHUTEJIbHast
3aHATHS, CEMUHAPCKME 3aHs- | JIMTEpaTypa, pe- Sanammi o camo- | eMocTH (on-
CTOSATENILHOH pa- JIOKBHUYMBI,
Ne THs, TabOpaTopHbie PabOTHL, | KOMEHIYyeMast 6
OTE CTYJICHTOB | KOHTPOJIbHBIC
1/ | Tema u conepxkanue camocCTosITeNIbHas padoTau | CTydeHTaMm (HO- paBoTLL, KOM-
o TPYIOEMKOCTB (B Yacax) Mepa U3 CIIICKa) ’
MbIOTEPHBIC
TECTHI U T.IL)
JIK JIP CPC
1 2 4 5 7 8 9 10
1. | UcTopust BO3HHMKHOBE- 2 4 OcHOBHas JTepa- paboyast TeT-
HUSI ¥ Pa3BHUTHUS IIMTO- Typa: 1 panb
JoruM pactenud. l'u- JlonoyiHUTENIbHAS
MOTE3bI MPOUCXOKIIE- nTeparypa:
HUsI aBTOTPO(HOM 3y- 3,456
KapUOTUYECKOU
KJICTKY, TPUHIMIIBI €
opranmzaimu.  Bzau-
MOCBSI3b OPraHoOWIOB
knetkn. CoBpeMeHHbIE
METO/IbI NCCJIE 10 BAHKS
KJIETOK. XUMHYecKas
OpraHmaiys KJIeTKH
2. | Huromaszma. Kowmmo- | 4 6|6 OcHoBHas IoxaroroBka k pabouas Tet-
HEHTHl  [ATOTUIA3MBI. nTeparypa: TECTHUPOBAHHUIO pajib TeCTHPO-
lmanomnazma.  MewM- 1-2 BaHKe
OpaHHas cucTema IM- JloT0JTHY-
tomiazmbl. 1{uroras- TeJbHAS JTH-
MaTHYECKHUE KOHTAKThI Teparypa:
MEXKIY KJIETKAMU. 3,45,6

IInasmonmecmbl. DHOO-
mIasMaTHiecKuil  pe-
TUKYITIYM, Ammapar
lNonpmoxu, ero xomimo-

HEHTBL. BakyossipHas
CUCTEMa KIIETOK pacTe-
1518
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OHepreTHyeckas  Cu- 10 OcHoBHas INonroroBka k pabouas Tet-
cTeMa KIEeTKH. Muro- nuTeparypa: TECTUPOBAHUIO, | pajlb, TECTHUPO-
XOHJPUM U TUTACTHIIBI, 1-2 Tonon- BaHKE
X QYHKIMM ©u oOuIve HUTEJTbHAS
TPUHLMIBL  CTPOCHUS. nuTeparypa:
B3rsael HA BO3MOM- 3,4,5,6
HOCTb UX HOBOOODa3o-
BaHusl. DYHKIMOHAIb-
HBIE THIIBI [UIACTHA
Obomouka KIETKH, €e 8 OcHoBHas [MonroroBkak pabouasi Tet-
¢byskipm.  Marpuke nuTeparypa: TECTUPOBAHUIO, | paib ,TECTHUPO-
obonoukn.  Mukpo- 1-2Tonon- BaHHe
¢ubpwuter, [lepBnu- HUTEJTbHAs
Hasi ¥ BTOpHYHAst 000- nureparypa:
JIOYKH, WX CTPOCHHE. 5,6
CuMIacTHiecKuil U
HHTPY3MBHBII poct
KJICTKH.
ITonaTHe 0 nEpBHYIHOM
HIOPOBOM IIOJIE.
SAnpo. KomnoneHTsI 8 OcHoBHas Iloaroroska k paboudasi Tet-
sapa. Ku3sHeHHBII Jreparypa: TECTUPOBAHUIO panb, TeCTUPO-
mikn  kietkn.  Ka- 1-2 BaHUe
PUOKHMHE3 M IIMTOKHU- JlomoHY-
He3. CrioporeHes U ra- TeJbHAS JIK-
METOTEHE3 Y BBICIIHX Teparypa:
pacTeHuiA. 3,4,5,6
Juddepenrmarms 5 OcHoBHas Jmre- | [TonroToBka k pabouas TeT-
kieTok. CTpyKTyp- patypa: 1-2 TECTUPOBAHUIO pans
HO€ U (pyHKIHO- JlomoTHUTE T HAS
HaJILHOE Pa3HOO00- nmireparypa: 4,5,6
pa3ue KJIETOK MHO-
TOKJIETOYHOTO Opra-
Hm3Ma. Totuno-
TEHTHOCTb KJIETOK.
Posns siapa u 1uro-
mwa3Mbl B qudde-
PEHLMAIK KJIETOK.
[Tponomxurens- 4.8 Ocnosnas ymre- | [Togroroska u paboyast TeT-
HOCTb U3 HU parypa: 1-2JIo- | Harmcanwe pede- | paab
KJIETKU. BHyTpHKIIE - [IOJIHATEJIbHASL para
TOYHAs peraparys. nuTeparypa:
I'uGens KJIETKH. 3,456

Cretmduka crape-
HU W pa3pylICHUS
KICTOYHBIX ~CTPYK-
TYp B PaCTUTEIIBHBIX
OpraHmmMax
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Bceero yacos: 18 18 35,8

EJOEPAJIBHOE I'OCYJJAPCTBEHHOE BIO/IPKETHOE OGPA3OBATEJIBHOE YYPE-
JKAEHHUE BBICIIEI'O OBPA3SOBAHIA
«BAIIKUPCKNH I"OCYAAPCTBEHHbBIM YHUBEPCUTET»

COJIEP)KAHUE PABOYEN IMPOTPAMMBI

JucHUIUInHEI «L{uTonorus pacteHuin» Ha 4 ceMecTp
(HaMMEHOBaHHUE TUCLIUILIMHBI)
OuyHo-3a09Has

Bup pabotsi ng;ﬁflncun-

O6mmast Tpymoemkocts auctuiuinabl (3ET / yacos) 2/ 72

VYueOHbIX 4acoB Ha KOHTAKTHYIO paboTy C MpernojaBaTesaem: 24,2
JIEKLII 8
MPAKTHYECKUX/ CEMUHAPCKUX 16
1abopaTOPHBIX 0

KOHTPOJIb 0

OKP 0,2

Y4eOHBIX 9acOB Ha CAMOCTOSTENbHYIO paboTy obyuaronmxcs (CPC)

BKJIFOYAs TIOJTOTOBKY K AK3aMEHY/3a4eTy 47,8

®opma(bl) KOHTPOJIA:
3aueT 4 _ceMmecTp
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dopma TeKy-

®dopma mydeHus matepra- | OCHOBHas U JI0- HHICTO KO-
JIOB: JICKIMH, MPAKTHYECKHE TIOJTHUTEJIbHAsI TPOJUT yeTiena-
3aHATHS, CEMUHAPCKHUE 3aHA- | JUTEPATypa, pe- Sanammi o camo- | eMocTH (on-
CTOSATENILHOH pa- JIOKBHUYMBI,
Ne THs, TA0OPaTOpHBIE paboTHL, | KOMCHIyeMast 6
OTE CTYJICHTOB | KOHTPOJIbHBIC
W/ | Tema u conepxkanue camocTosITeNbHas paboTan | cTyAeHTaMm (HO- paBOTLL, KOM-
o TPYIOEMKOCTS (B Yacax) Mepa U3 CTIICKa) ’
MbIOTEPHBIC
TECTHI U T.IL)
JIK JIP CPC
1 2 4 5 7 8 9 10
1. | UcTopms BO3HHMKHOBE- 2 4 OcHOBHas JMTepa- pabouas Tet-
HUSI ¥ Pa3BHUTHUS IIMTO- Typa: 1 panb
norud pacteHuit. ['u- JlomonHuTe TBHAS
MOTE3bl TMPOUCXOXKIE- nTeparypa:
HUsI aBTOTPO(HOM 3y- 3,456
KapuOTHIECKOU
KJICTKH, TPHHIMIIBI €
opranmzaipy.  Bzaw-
MOCBSI3b OPraHOHMIOB
knetkn. CoBpeMeHHbIE
METO/IbI NCCIIE 0 BAHHS
KJIETOK. XUMHUECKas
OpraHm3aiysi KJIETKH
2. | Huromnazma. Komro- 416 OcHOBHas TTonroroska pabouas Tet-
HEHTHl  [ATOTUIA3MBI. nTeparypa: TECTHUPOBAHHUIO pajib TeCTHPO-
lmanomnazma.  MewMm- 1-2 BaHKe
OpaHHas cucTeMa IM- JlomnoHu-
TotwasMebl. Iluromnasz- TeJbHasl JIU-
MaTHYECKHUEe KOHTAKThI Teparypa:
MEXTY KJIETKAMU. 3,45,6

[TnasmomecMel. DHIO-
IIIa3MAaTHIECKUl  pe-
TUKYITIYM, Armmapar
Tonbku, ero KomrIo-

HEHTBlL. BakyosrsipHas
CHCTEMa KIIETOK pacTe-
151718
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OHepreTryeckas  Cu- 4 10 OcHoBHas [onroroBka k pabouast Tet-
cTeMa KJIETKH. Muro- nureparypa: TECTUPOBAHUIO, | paab, TECTHUPO-
XOHJPUM U TUTACTHIIBI, 1-2 Tonon- BaHKe
X QYHKIMM ¥ oOuive HUTEJTbHAs
MPUHLMIBL  CTPOSHUS. nuTeparypa:
B3rsiael Ha BO3MOXK- 3,4,5,6
HOCTh UX HOBOOODa3o-
BaHuA. DyHKIMOHAIb-
HBIC THIIBI TUTACTH]L
O0orouka KIETKH, ee 2 8 OcHoBHas [MonroroBkak paboudas Tet-
¢ynkpm.  Marpuke nuTeparypa: TECTUPOBAHUIO, | paib ,TECTHPO-
obonoukn.  Mukpo- 1-2]Tomon- BaHHe
¢ubpwier,  [epBuu- HUTEJTbHAS
Has ¥ BTOpU4YHas 00o0- nureparypa:
JOYKH, HMX CTPOCHHE. 5,6
CuMIuiacTHieCcKU U
HHTPY3HUBHBINA poct
KIICTKH.
[Tonatue o nepBHIHOM
MOPOBOM TIOJIE.
SAnpo. KommoneHTs! 8 OcHoBHas [NonroroBka k pabouas Tet-
aapa. KuzHeHHBIH nureparypa: TECTUPOBAHUIO panb, TECTHPO-
mika  kiaetkd.  Ka- 1-2 BaHUe
PHOKMHE3 W LUTOKHU- JlononHu-
He3. CroporeHes u ra- TeJIbHas JH-
METOTEHe3 Y BBICIIHX Teparypa:
pacTeHuil. 3,456
Juddepenmmarms 2 5 OcnoBHast ;ure- | [onroroska k pabouas TeT-
knetok. CTpyKTyp- parypa: 1-2 ceMHHApy panb
HOE ¥ (PyHKIHO- JlonoTHUTE b HAS
HAJILHOE Pa3HO00- nureparypa: 4,5,6
pasue KJIeTOK MHO-
TOKJIETOYHOTO Opra-
Hm3Ma. Totuno-
TEHTHOCTb KJIETOK.
Poub siapa u turo-
wa3Mel B qudde-
PCHIMAINH KJIETOK.
[Tponomxurens- 2 4.8 OcnoBnas yure- | [logroroska u paboyast TeT-
HOCTb U3 HU parypa: 1-2JIo- | Harmcanue pede- | paab
KJIeTKH. BHYyTpUHKIe- TIOJTHUTE T HAsI para
TOYHAd pernapanus. nuTeparypa:
I'ubens KJICTKH. 3,4,5,6
Cremmduka crape-
HUA W pa3pylICHUsS
KJICTOYHBIX CTpPYK-
TYP B PaCTUTEIBHBIX
OpraHmmax
Bcero vacos: 16 37,8
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a. Peiumunz-nnan oucuuniunbl

PeHTHHI-IIJIaH AU CHHUILINHBI

[luTos0rMs pacTeHui

nanpasienue 06.03.01 buonorus xypc 2, cemectp 3

Buner yueOHoit nesrenbHOCTH CTYIeH- | bam 3a koHkpeTHOoe 3a- | Uucio 3amanuii 3a ce- | bamisr
TOB JlaHue MECTp
Musnmans- | Makcumans-
HBIN HBIN
Moy 1.
Texkyumii KOHTPOJIb
3ammTa Jab0paTopHON paboTHI 5 4 0 20
KOHTPOJTIb 5 3 15
Py6exHbIit KOHTPOJIb (TECTHPOBAHKE) 15
Moy 2.
Tekymuii KOHTPOJIb
3ammTa Jab0paTopHO paboTHI 5 4 0 20
KOHTPOJIb 5 3 15
Py6exHbIit KOHTPOJIb (TECTHPOBAHKE) 15
[MoouipurenbHbie OaTbI
1. IToaroToBKa NpE3ECHTAIMHI - - - 5
2. DBrpimosnHeHre MHAMBUAYaJIHHOT O - 5
3am1aHus
IMocemaemocThb (0a/1J1bI BHIMUTAIOTCSH M3 0011eii CyMMBbI HA0pAHHBIX 0J1710B)
1.IToceteHre JEKIMOHHBIX 3aHATHIA 0
8
2. IocemneHue MPakTHIECKIX 3aHATHHA - 0
8

23




Bcero

110
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