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Pazpnea |.
HNJIAHUPYEMBIE PE3YJIBTATBI OCBOEHMUSA DJIEKTUBHOI'O KYPCA
1.1. Tlmanumpyemble 00pa3oBaTe/ibHbIE Pe3yJbTAThI

[Ipennaraemslil 3JIEKTUBHBIA KypC NpeaHa3HaudeH Ui ydammxca 10 kmacca u
paccuuTaH Ha 34 yaca. DJEKTUBHBIN Kypc yriyoJsieT 6a30Bble 3HAHUS 0 OMOJIOTHU
Y HampasJieH Ha (POPMUPOBAHUE U PA3BUTHE OCHOBHBIX YU€OHBIX KOMIIETEHIIUI B X0/1€
perieHus: OMOJOTUYECKUX 3a/1a4.

Konyenyus npoepammul Kypca 3akao4aeTcsi B TOM, 4To €€ pa3paboTKa CBsi3aHa C
pa3pabOTKON CUCTEMBI CHIEIUATU3UPOBAHHON MOATOTOBKU (MPO(HILHOTO 00ydeHMS )
B CTapIIMX KJIaccaxX U HANpaBJIEHO HA peaju3alii0 JTUYHOCTHO - OPUEHTUPOBAHHOIO
nporecca, Npu KOTOPOM MAaKCUMalIbHO YYUTBHIBAIOTCS MHTEPECHI, CKIOHHOCTH, U
CIIOCOOHOCTH CTapIIEKIAacCHUKOB. OCHOBHOW aKIEHT Kypca  CTaBUTCS HE Ha
OPUOPUTETE COJACpPXKAHUS, a Ha MPUOPUTETE OCBOCHUSA YYAIUMHUCA CHOCOOOB
JEHUCTBUM, HE HAHOCS ylepd caMOMy COJAEpP>KaHUIO, T.€. Pa3BUTHIO MPEIMETHBIX U
MEXIPEIMETHbIX KOMIETEHIIMH, YTO HAXOJUT OTPaXXEHUE B KOHTPOJIHHO-
U3MEPUTENBHBIX MaTepuanax EI'D.

AxmyanvHocmes JAHHOTO SJEKTUBHOIO Kypca MOJKPEIUISETCS MPaKTUYeCKON
3HAYMMOCTBIO H3Y4aeMbIX TEM, YTO CIIOCOOCTBYET MOBBILIEHUIO HHTEPECa K IO3HAHUIO
OMOJIOTUM M OPHUEHTHUPYET Ha BBIOOp mpoduiist. Y o0ydarommxcs CKIaIbIBaeTCs
NEPBOE MPEACTABICHUE O TBOPYECKOM HAyYHO-UCCIIEIO0BATEIbCKON AEATEIBHOCTH,
HAKaIJIUBAIOTCSI YMEHHSI CAMOCTOSITENILHO PACIIUPATh 3HAHUS.

AxmyanvHocms YMEHUS pelIaTh 3aJa4ydl 10 OMOJOTHU BO3pPACTAaET B CBSI3U C
BBeneHneM EI'D 1o Ouosiorum, a Takxke C TEM, YTO HEOOXOIMMO MPUMEHSATH 3HAHUS
Ha mpakTuke. Pemenne 3amady mo OMOJNOTMM JaeT BO3MOXKHOCTH JIy4Ille I103HATh
dbyHIaMeHTaIbHbIE  OOIIEOMOJIOTHYCCKHE TOHITHS, OTPaXKalIIhe CTPOSHUE U
(GYHKIIMOHUPOBaHWE OUOJOTMYECKUX CHCTEM Ha BCEX YPOBHSIX OpraHu3aiiu
AKU3ZHU.

Pemenne 3amad mo 6GMOJIOTHM MO3BOJISET TAKXKe YIIYOUTh M 3aKPENUTh 3HAHUS
o paszzaenam oOmeit  Ouonoruu. OTPOMHYIO BaXHOCTh B HEMPEPHIBHOM
o0pa3oBaHUM TNPUOOPETAIOT BOMPOCHl CAMOCTOATEIBHONW pabOThl  yyalluxcs,
YMEHHUE MBICIUTh CAMOCTOSTENBHO U HaXOAuTh penieHue. Co3aroTcs yCAOBUS s
WHIUBUIYATLHON U TPYNIOBONH (HOPM NIEATETHHOCTH YYaIIUXCH.

OcobenHocmamu npocpammul Kypca SIBISETCS TECHasl CBS3b €ro COJIEP)KaHus C
ypokaMu 00IIeil OHOJOTMM M COOTBETCTBHUE TpeOOBaHUAM [OCyAapCTBEHHOIO
cragpapra. Ilogbop MarepuanoB Ui 3aHIATHM OCYLIECTBIISIETCS Ha OCHOBE
KOMIIETEHTHOCTHO - OpPUEHTHUPOBAHHBIX 33JJaHU, HATIPABICHHBIX HA Pa3BUTHE TPEX
YpOBHEW 00YYEHHOCTH: PENPOLYKTUBHOT'O, IPUKIIAJHOTO W TBOPYECKOTO.



Llenvio kypca sensemces:

O600uieHue, cuctemMaTu3anus, paclIMpeHue W YrIyOJIeHHE 3HaHUM y4aliuxcs
00 OCHOBHBIX OMOJIOTHUECKUX 3aKOHOMEPHOCTSX; (HOPMUPOBAHNE HABBIKOB PELICHUS
OMOJIOTMYECKUX 3aJ]lau pa3InYHbIX THUIIOB.

3aoauu:

1. ®opmupoBaHHe CUCTEMBbI 3HAHHUI MO0 OCHOBHBIM 3aKOHAM OMOJIOTHUU.

2. ®dopMupoBaHHE€ YMEHUW U HABBIKOB pEIICHUS OHOJOTMYECKUX 3ajaad
PENPOAYKTUBHOIO, MPUKJIAJHOTO U TBOPUECKOTO XapaKTepa.

3. OTpaboTKa HABBIKOB MPUMEHEHUSI TEHETUUECKUX 3aKOHOB.

4. ®opMupoBaHre MOTPEOHOCTHU B MPUOOPETEHUH HOBBIX 3HAHUHN U CIIOCOOaX UX
MOJIYYEHUS IyTeM caMo00pa3oBaHUsI.

bnazooaps  anexmuenomy Kypcy no  Ouonocuu 6bINOIHAEMCS HECKOIbKO
@yHKyuil:

1. Kypc «Pemenue 3aga4 1o o01ieit OMOI0THI» TOMOTAET 3aKPENUTh U YTIYOUTh
YPOBEHb 3HAHUM y4YalIUXCS MO OUOJOTHUU, TPUMEHUTh ITH 3HAHUSA MYTEM pelIeHUs
OMOJIOTMYECKUX 3a/1ay.

2. OcymiecTBiaseTcs JMYHOCTHO-OPUEHTUPOBAHHBIN 1101X01 B 00y4ueHuu. To ecTh
YUUTHIBAIOTCS] UHJIMBUIYaIbHBIE CKIIOHHOCTH U CIOCOOHOCTH YYaIllUXCSl U CO3AAI0TCS
yCIIOBUS JJIs1 OOyYEHHUS UX B COOTBETCTBUH C MPOdeCcCHOHAIBHBIMU HHTEPECAMU.

B pesynemame npoxoorcoenus npoepammul 21eKmMUH020 Kypca:

Yyawuecs oonocnol snamo:

e (OCHOBHBIE TTOHATHUS MOJICKYJISIPHOM OMOJIOTUH, IIUTOJIOTUU U T'€HETUKH;

e (OOmue cBeleHHs O MOJICKYJISIPHBIX U KJIETOYHBIX MEXaHM3Max HAclleJOBaHUS
TeHOB U (POPMUPOBAHUS TIPU3HAKOB;

o Crenuduueckre TEPMUHBI U CHUMBOJHKY, HCIOJIB3YEMbIE TMPU PEIICHUU
TeHeTHYECKHUX 3a/1a4 U 3a]1a4 10 MOJICKYJISIPHON OMOJIOTHY;

e CrpoeHue u GyHKIIUHA OPTAHOUJOB KJIeTKH. OCHOBHBIC TIOJIOKEHUS KIIETOYHOU
teopuu T. [lIBanna u M. Illnenaena;

e XUMHUYECKHUI COCTAB KJIETKH: OCIIKH, )KUPBI, YTIIEBOJIbl, HYKIEMHOBBIE KUCIOTHI;

e MexaHn3M MPOIECCOB KU3HEACATEIHPHOCTH KIETKH: dHEPreTHUYECKUN OOMEH,
IJIaCTHYCCKHH 00MeH: (P OTOCUHTE3, OMOCHHTE3;

e 3akoHbl MeHens, 3akoH MopraHa, 3aKOH YUCTOThI TaMET;

e buojoruueckoe  3HAYE€HHE  BCEX  MPOLECCOB  KU3HEAECATEIHHOCTH,
MPOUCXOJAIINX B KIETKE;

e @DopMbl U3MEHYUBOCTH, IPUYUHBI U3BMEHYUBOCTH;

e AJITOpUTMBI pelIeHUs 3a/1a4 0a30BOT0 U MOBBIIIEHHOTO YPOBHS CI0KHOCTH.



Yuawuecs oonorcnol ymems:

e BeicTpanBaTh alrOpuUTM pEHICHUS 3aJad HA OCHOBE  IOJYYEHHBIX
TEOPETUYECKUX 3HAHUN 3aKOHOB LIUTOJIOTUH, MOJICKYJIIPHON OMOJIOTUH, TEHETUKH;

e OOBSICHATh POJb TEHETHMKH B (OPMUPOBAHUM HAYYHOTO MHMPOBO33PEHUS;
COJIEp’KaHNE T€HETUUECKOM 3a/1auu;

e O00O0IIaTh W MPUMEHATh 3HAHUS O KIETOYHOM W OPraHU3MEHHOM YpPOBHE
OpraHu3aluy KU3HH,

e O0001IaTh ¥ TPUMEHSATH 3HAHUSL O MHOT00Opa3uy OpraHU3MOB Pa3HbIX LIAPCTB;

e ComnocTaBisiTh OCOOCHHOCTU CTPOEHUS U (YHKUMOHUPOBAHHUS OPraHU3MOB
pa3HbIX APCTB;

e YcTaHaBIMBaTh MOCJIEI0BATENIBLHOCTh OMOJIOTMYECKUX OOBEKTOB, MPOLECCOB,
SIBJICHUM,

e YcraHaBNMBaTh MPUYMHHO-CJIEJACTBEHHBIE CBSI3M, JejaThb 000OIIEHus,
MOMOJIHATh U CUCTEMATU3UPOBATH MTOJTYUYEHHBIC 3HAHMUS;

e [[puMeHSATH OMOJIOTMYECKUE 3HAHUS B MPAKTUUECKUX CHUTYyalUsax (MPaKTHUKO-
OPUECHTHPOBAHHOE 3aJIaHKE); MPUMEHSATH TEPMUHBI MO TEHETUKE, CUMBOJUKY IpHU
pEIlIeHNU TEHETUYECKHUX 3a]1a4.

e Pemarh 3amauM MO IMMUTOJOTMM 0a30BOrO0 YpPOBHS M TMOBBIIMIEHHOTO Ha
NPUMEHEHHE 3HaHUI B HOBOM CUTYyalluu;

e Pemath 3a7aun 10 reHETHKE 6A30BOT0 YPOBHS U MOBBIIIEHHOTO Ha MPUMEHEHHE
3HAHUU B HOBOW CUTYallUH;

e Pemath 3aaun 10 MOJIEKYJISIPHOM OMOJIOTUU 0230BOT0 YPOBHS U MOBBIIIIEHHOTO
Ha IPUMEHECHUE 3HAHUI B HOBOM CUTYallHU;

e llcnonk3oBarh 00IIKME MPUEMBI paOOTHl C TECTOBBIMHU 3aJaHUSMU PA3IAYHOM
CIOKHOCTH, OpPUEHTHUPOBAThCA B MPOrPAMMHOM Marepuajne, YMETb YETKO
(dbopMynHpoBaTh CBOU MBICIIH;

o [lonb30BaThCs PA3MMUYHBIMU TOCOOUSMHU, CIIPABOYHOM HUTEpaTypoit, HTEpHEeT-
WCTOYHHUKAMU.

CoaepxaHue nNporpamMMbl 3JIEKTUBHOTO Kypca BKJIIOYAET 3 OCHOBHBIE pa3jielia:
pelieHre 3a7ad Mo MOJEKYJISPHON OWMOJOTHH, pelieHrWe 3a7ad IO IMTOJIOTHH,
pelIeHre 3aJay MO T'E€HETHKE, JAHHBIC Pa3/ielibl ACATCS Ha TEMbl, U KaXaas TeMa
AJIEKTUBHOTO Kypca SIBJIAETCS MPOJIOJKEHUEM Kypca OMOJIOTHMHU. DJNEKTUBHBIM Kypc
BKJIIOUAET TEOPETUUECKNE 3aHATUSA U MTPAKTUKYMBI IO PEIIEHUIO 3a/1a4.

Paznen |1. COAEPKAHUE DJIEKTUBHOI'O KYPCA



«Pemrenue 3a1a4 mo oomieii OMOJI0rum»
(buousorus, 10 kiacc)
Beenenue (1 yac).

[lenu u 3aa4u 3JIEKTUBHOTO Kypca. AKTyalIn3alus paHee MOJTyYEHHbIX 3HAHUH 1O
pasnenaM Ouosioruu: MosekyssipHas OHOJIOTHS, OCHOBBI TCHETHKH.
Pemenue 3anau o teme «OCHOBHBIE CBOMCTBA kMBOro. CHUCTEMHasi OpraHu3aius
KU3HUY.
Paznen 1.
Pemenue 3a1a4 no treme «Mosekyasipuasi 6uoJiorus» (6 4acon)

Tema 1.1. Xumuueckuii cocraB kKieTku. Heoprannueckue Bemecrna.

XUMHYECKHUE AIEMEHTHI U UX pOJb B KileTke. Heoprannueckue BeliecTBa U X poiib
B )KM3HENIEATEIIbHOCTH KIETKU. Bojia B KJIeTKe, B3aUMOCBS3b €€ CTPOCHHUS, XUMUUYECKUX
CBOHCTB M Owojormueckoi poau. Coiaum HEOPraHWYECKUX KHCIOT, WX BKIAI B
oOecrieyeHne JKU3HEACITSILHOCTH KIETKH U TIOJiIepKaHne roMeocTtasa. IoHBI B KIIETKe,
ux pyakmmuu. OCMOTHYECKOE JaBJICHUE U TYyprop B KieTke. bydepHbie cucTeMbl KISTKH.

Tema 1.2. XuMH4YeCKHI COCTAB KJIETKU. YIJeBOAbI. JIMNUaLI.

VYrieBoapl B KU3HEACATCILHOCTH PACTEHUM, XKUBOTHBIX, TPHOOB W OakTepuil.
CtpykTypHble ¥ (GYHKIHOHAIBHBIE OCOOCHHOCTH MOHOCAXapwJ0B W JIHCAXapHJIOB.
buononuMepsl - noaucaxapu/ibl, CTPOCHUE U OMOJOTUYECKas POJIb.

XKupsl ¥ aunuAbl, 0OCOOEHHOCTH HMX CTPOCHMSI, CBSI3aHHBIE C (DYHKIIMOHAJIbHOM
AKTUBHOCTBIO KJIETKHU.

Tema 1.3. XumMnuyeckunii coctaB KJeTku. beiaku.

Opranunyeckue BellecTBa KiIETKU. buononuMepsl — Oenku. CTpyKTypHas
opranuzanusi 6enkoBbIX MoiieKyJ. CBoiicTBa OenkoB. JleHaTypauus W peHaTypauus —
Ouonorudyeckuil cMpica U 3HaueHue. OyHkunn 0eaKoBbIX MOJEKyI1. PEepMEHTHI, UX POIb
B 00ecreyeHn! NpoIeccoB ku3HeaesTenpHocTi. Kinaccudpukanus gpepMeHToB.

Tema 1.4. Xumuueckuii coctaB KieTKH. HykiienHOBbIEe KUCJIOTHI.

HyxnenHoBble KHCIIOTHI, UX poib B KieTke. Mcropus nzydyenus. JJTHK — monekyna
XpaHeHus HacineAcTBeHHOM wuHpopMmanuu. CrpykrypHas opranuzanus JIHK.
Camoynsoenue JIHK. PHK, ee Bunbl, ocobeHHOCTH CTpoeHus: U GyHKINOHUPOBAHHUS.

AT® — OCHOBHOM aKKyMyJATOp 3HEpruu B KieTke. OCOOEHHOCTH CTPOCHHS
MoJieKyabl U pyHkuuu AT®. Buramunbl, CTpoeHUE, UICTOYHUK MOCTYIUIEHUS U POJib B
OpraHU3MeE U KIIETKE.

JHemoncmpayuu: monens JIHK u PHK, ta6numer «I'enetnueckuii koay, «Meios»,
MOJCIIN-ANIUINKAIUN, WUIFOCTPUPYIOIIME 3aKOHBl HACJIEACTBEHHOCTH, THEPEKPECT
XPOMOCOM; XpPOMOCOMHBIE aHOMAJIMU YeJIOBEeKa U UX (EHOTUIMYECKHUE MPOSIBICHUS.

Jlabopamopnuie padomot.

JL.P.Ne 1 «M3yuenue pepMEeHTATUBHOM aKTUBHOCTH CIIFOHBD».
JL.P.Ne 2 ««Bpraenenue n ounctka JIHK u3 kieTok pacteHuin



Konmponwvnasa paboma no pazoeny «Monekynapnas ouonozusn.

Pasnen 2.
Pemenue 3a1a4 no teme «llurosorus» (11 yacos).

Tema 2.1. IluToJiorusi KaKk HayKa.

[Ipenmert, 3aaaum U METOIBI COBPEMEHHOW HUTOJIOTUU. MECTO IUTOJIOTUN B CUCTEME
€CTECTBEHHOHAYYHBIX M OHOJIOTMYECKHX HayK. VIcTopus pa3BUTHS ILHUTOJOTHS.
TeopeTndeckoe U MPakKTHUECKOE 3HAYEHUE ITUTOTOTUIECKUX UCCIICIOBAaHUI B METUIINHE,
3[PAaBOOXPAHEHHUH, CEIIbCKOM XO3SMCTBE, €€ OXPaHbl MPUPOILI M JPYrux cdepax
YEJI0BEUYECKOH AESTEIbHOCTH.

Ucropus oTkpeiTue kineTkd. Knerounas teopusi. OCHOBHBIE MOJIOKEHUS NEPBOU
kieTouHoit Teopuu. CoBpeMEHHasl KIETOYHAs TEOpHs, €€ OCHOBHBIC IOJOKEHUSA U
3HAaYEHUE IS Pa3BUTHSI OUOJIOTHH.

Tema 2.2. CTpoeHne KJIeTKH U €€ OPraHoOu/IbI.

[Tnazmatnyeckas mMeMOpana u oOosouka kieTku. CTpoeHHe MeMOpaHbl KJIETOK.
[IpoHUKHOBEHHE BEIIECTB Yepe3 MeMOpaHy KJIETOK. Buipl TpaHCmopTa BEIIECTB uepes
[IUTOIJIA3MAaTUYECKYI0 MeMOpaHy KJIETOK (MTAacCMBHBIM W aKTUBHBIA TPaHCIOPT,
9K30LIUTO3 U SHAOIUTO3). OCOOCHHOCTH CTPOEHUS O0O0JIOYEK MPOKAPUOTHYCCKUX H
SYKapUOTUYECKUX KIIETOK.

[MuTomna3ma u ee CTPyKTypHblE KOMIIOHEHThl. OCHOBHOE BEIIECTBO LIUTOILIA3MBI,
€ro CBOMCTBA U (PYHKIIUH.

Anpo unTepdazHoi KIeTKH. XUMUUYECKUN COCTaB U CTPOCHHUE siipa. 3HAUCHHE s/Ipa
B OOMEHE BEIIECTB U Nepejaye reHeTHYecKo MHpopMmanuu. SAapeiiko, 0cOOEHHOCTH
CTpoeHUsI U QYHKUUU. XPOMOCOMBI, TOCTOSIHCTBO YMCAa U (OPMBI, TOHKOE CTPOEHUE.
[Tonsitue o kapuoture. ['armIonaHBINA U JUTIOMAHBIA HAOOPHI XPOMOCOM.

Amnmnapar 'onbmxu. CTpoeHue, pacnoiaoKeHUe B KIETKaX KMBOTHBIX U PACTEHUH,
¢yHkuuu anmnapata ['onbKU: CHHTE3 NOJIMCAXapUIOB W JUIUAOB, HAKOIUIEHUE U
CO3pEBaHUE CEKPETOB (OENIKM, JUMUBI, MOJIMCAXapPHUIbl), TPAHCHIOPT BEUIECTB, pPOJib B
(bopMUpOBaHUM MJIa3MaTUYECKONH MeMOpaHbl U Jin30coM. CTpoeHue U QyHKLINHU JIU30COM.

Oupomnazmarudeckas cetb  (OIIC), ee Tumbl. OcCOOEHHOCTH  CTPOCHUS
arpanyJisipHoi (rnagkoit) u rpanynsipaoit (uepoxosatoid) JIIC. 3nauenue rnankoi I11C
B CHHTE3€ IIOJINCAXapUJOB M JIMIUJOB, MX HAKOIUIEHUM M TpaHCHOpTE. 3alluTHas
byukuus 1IC (u3oms1us M HERTpaNU3alus BPEIHBIX s KJIETKH BelecTB). OyHKIIUH
mepoxoBaroii DIIC (yyactue B cuHTE3€ OEIKOB, B HAKOTUIEHUH OEITKOBBIX IIPOIYKTOB U
UX TPAHCHOPTE, CBA3b C IPYTUMHU OPraHOUIaMHU U 000JIOUKOM KIETKH).

Pubocombl, 0COOEHHOCTH CTPOCHHUSI M pOJIb B OnocuHTe3e Oenka. [lomupruGocomer.

Baxkyoisn pacTUTENBHBIX KIETOK, UX 3HaueHHue, cBsi3b ¢ DIIC.

[TnacTuapl: NEHKOIIACTHI, XJIOPOIUIACTHI, XpOMOIUTacThl. OCOOEHHOCTH, CTPOCHHUE U
¢yukuun mmactun.  JHK mnactun. Ilpoucxoxknaenue xioporactoB. B3ammuoe
MpeBpaIleHUE TUTACTUI.



MuToxoHApUHN, CTpoeHHUE (HapyXKHAs U BHYTPEHHSS MEMOpaHbI, KPHUCTHI).
Mutoxonapuansusie JJHK, PHK, puGocomsr, ux ponb. DyHKIUH MUTOXOHIPHA.
['unoTte3bl 0 NPOUCXOXKACHUH MUTOXOHJPUN. 3HAYEHUE BOSHUKHOBEHUSI KUCIOPOIHOIO
JBIXaHUS B DBOIIOLUY.

Knertounstit ieHTp, ero crpoerne u GyHkiuu. Opranousl ABwkeHus. Kinetounsie
BKJIFOUEHHUS — HEMOCTOSTHHBIN OPTaHOU/ KIIETOK, OCOOCHHOCTH U (PyHKITUH.

Tema 2.3. ®oToCUHTE3.

OOwmeH BemiecTB U SHEprun. [IoHATHE O TITACTHYECKOM U YHEPTETUIECKOM OOMEHE.

dorocunTe3. CBeToBas W TeMHOBas (a3bl (HOTOCHHTE3a, OCHOBHBIE MPOIECCHI,
npoucxosuiue B 3TU pa3pl. OCHOBHBIE UTOTU CBETOBOM (hasbl - cuHTe3 AT®, BhIfeneHne
kucimopona.  Dorodochopunupoanne. CymmapHoe  ypaBHEHHE  (OTOCHHTE3A.
[TepBuunbie MpoAykThl (hoTocHHTE3a. DOTOCHHTE3 M ypOXkKal CebCKOXO03SHCTBEHHBIX
KyJbTyp. IlyTW TmOBBIIIEHUS MNPOAYKTUBHOCTH CENBCKOXO3SWCTBEHHBIX PACTCHUM.
K.A. TumupsizeB 0 KOCMHUUECKOM pOJIH 3€JI€HBIX PaCTEHUH. XEMOCHUHTE3 U €r0 3HAYCHUE B
IPUPOJIE.

Tema 2.4. JHepreTuuecknii 0OMeH.

DHepreTuyecknii OOMEH B KJIETKE M €ro OHOJOTHYECKUW CMBICI. OTarmbl
SHEPreTUYEeCKOro OOMEHa, NPUYPOUYEHHOCTh OTUX MPOLECCOB K OMNpeeICHHBIM
CTPYKTypaM KJIEeTKU. 3HaueHue MUTOXOHApuid 1 ATD B 3HepreTnueckom oOMEHe.

Tema 2.5. buocunres 0eJika.

buocunTe3 OenkoB B KJIETKE U €ro 3HayeHue. Poiap reHoB B OMOCHMHTE3€ OENKOB.
['eneTnyeckuii Koa M ero cBoWcTBa. JTambl OUOcHHTE3a Oenka. Peakiuum mMaTpu4yHOrO
cuHTe3a. Perynauus cuntesa 0enkoB. ['eH-perynaTop, TeH-0nepaTop, CTPYKTYPHbIE FEHBI,
ux B3aumojeicTeue. [IpuHuun oOGpaTHOM CBSA3U B perysiiuu QyHKIIMOHUPOBAHUS T€HOB.
CoBpeMeHHbIE IIPEICTABICHMS O IPUPOJIE IeHa.

Tema 2.6. Tunsl gej1eHUs KICTOK.

JKv3HEHHBI LMK KIETKH MU ero drtanbl. [[oAroTtoBka KIETKH K JEJIEHUI0 —
uHTep(asza, ee nepuonpl (MPECUHTETUYECKUN, CUHTETUYECKUH, MOCTCUHTETUYECKUM).
buonoruueckoe 3Hauenune nurepdaspl. AnonTo3. MUTOTHUECKHUM LUK,

AMUTO3 U ero 3HaueHue. MMHTO3 - ULUTOJIOTMYECKass OCHOBa Oecrosoro
pa3MHO)XeHMs. Pa3pl MUTO3a, HUX XapakTepucThka. CTPYKTypHbIE HM3MEHEHHUS U
¢u3HnoIOornYecKue 0COOEHHOCTH OPTaHOUI0B KIETKH BO BPEMSI MUTOTUYECKOTO IETICHUS.
Bepereno nenenus, ctpoenue u QyHKIMM HUTEH BepeTeHa. buonormueckoe 3HaueHUe
MHUTO3a.

Meio3 - LUTOJIOrMYECKas OCHOBA IIOJOBOrO pa3sMHOXeHMs. llepBoe nenenue
Meio3a, ero (asbl, UX XapaKTepUCTHKA. Y MEHBIIICHUE YHCIIa XPOMOCOM KakK pPe3ysbTat
nepBoro jeneHus. Bropoe aenenue meitosa, ¢asbl, UX XapakTepuctuka. buonoruueckoe
3HA4YEHHUE MEN03a.

Tema 2.7. BecnoJioe U M0J10B0O€e Pa3MHOKEHHE.

®opMbI 1 cTIOCOOBI Pa3MHOXKEHHSI OpraHu3MOB. becronoe pa3MHOXKEHHE, €T0 BUIbI
u 3HaueHue. [lojgoBoe pa3sMHOXKEHHE, €ro BUIbl M IBOJIOINMOHHOE 3HaueHue. OOmas



XapaKTEePUCTHKA M OCOOCHHOCTH Pa3MHOKEHHUS OCHOBHBIX TPYII OpraHu3MoB. Pa3zputne
MY>XCKHUX U KEHCKHX MOJOBBIX KJIETOK y )KUBOTHBIX U PACTCHUH.

Tema 2.8. OHTOreHe3 — MHAUBUAYAJIbHOE PA3BUTHE OPraHU3MOB.

OmnonoTBopeHue u ero Tumnbl. OIJIOJOTBOPEHHWE W Pa3BUTHE 3apojblllia Yy
XKHUBOTHBIX. OCHOBHBIC ATAITbl SMOPHUOHAIBHOTO Pa3BUTHS KUBOTHBIX. B3anmoericTBue
yacTe pa3BUBAIOLIETOCS 3apojblilia. bHOreHeTHYeCKHil 3aKOH, €ro COBpPEMEHHas
uHTepnpeTanusa. [loctamMOproHanbHOE pa3BuUTHE. BpemHoe BIUSHHE —aJIKOTOJIA,
HUKOTHHA, HApPKOTUKOB, 3arps3HCHUS OKpYKaIOIIEH Cpelbl Ha pa3BUTHE 3apOJibIIa
’KMBOTHBIX M YCJIOBEKA.

OOmas xapakTepucTUKa W OCOOEHHOCTH pPa3MHOXKEHHUS BHPYCOB, OaKTEpHiA,
BOJOPOCIIEH, MOX000pa3HBbIX, ManopoTHUKOOOPA3HBIX, TOJIOCEMEHHBIX,
MOKPBITOCEMEHHBIX, TPHOOB ¥ TUIMAaHHUKOB. CMeHa (a3 B )KU3HCHHOM ITUKIIC.

Jlemoncmpayuu: cXxeMbl YHEPTETHIECKOTO 0OMEHa U (DOTOCUHTE3a.

Jlabopamopnuie pabomoi:

JI.P.Ne 3 «BnustHue ocMoca Ha TypropHO€ COCTOSTHUE KIIETOKY.

JILP.Ne 4 «CpaBuenue muh@dy3uMOHHON CIOCOOHOCTH KJIETOYHOM MEMOpaHbl U
KJICTOYHOM O0OJIOUKH.

JLP.Ne 5 «ITnazMonu3 u nenia3Moin3 B PACTUTEIbHOM KIETKE.

JILP.Ne 6 «Ompenenenne MHTEHCUBHOCTH Tporiecca (PUKCAIMU YIICKUCIOTO Trasa
KJIETKAMHU BOJOPOCIH XJIOPEILIIBD.

JI.P. Ne 7 «Bpiaenenue yriieKuciioro ra3a U TeIUIOThI APOXKIKEBbIMU KIETKAMH MPU
OpOXKEHUM»

JLP.Ne 8 «IloBeneHue XpoMOCOM TMpHU MHUTOTHYECKOM [IEJIEHHMM B KIETKaX
pacTeHun».

JLP.Ne 9 «lloBeneHue XpoMOCOM IpU MEHWOTUYECKOM [IEICHUM B KIETKax
pacTeHun».

Konumponvnaa paboma no pazoeny «l{umonozusny.

Paznean 3.
Pemenue 3axa4 no reme «I'eHernka» (15 yacos).

Tema 3.1. He3aBucumoe HacjieJ0BaHUE MPU3HAKOB.

[Ipenmer, 3amaum u MeToabl reHETUKH. OCHOBHBIE pa3feibl T€HETHKH. MecTo
TCHETUKH CPEeIr OMOJOTHMYECKHMX HayK. 3HAUYCHHE TEHETHKH B pa3paboTke mpoOiem
OXpaHbl IPUPOABI, 3IPABOOXPAHCHUS, MEAULIMHBI, CEJIbCKOr0O X034icTBa. [IpakTnueckoe
3HAYCHUE I'CHETUKU.

I Mennenp — OCHOBOMOJIO)KHUK TIE€HETUKH. METON TeHETHYECKOTrO aHalln3a,
paszpaborannbiii . Mengenem. I'enetnueckas cumBonuka. llpaBuna 3amucu cxem
CKPELIMBAHHS.

HacnenoBanue nmpu MOHOTHOPUIHOM CKpEIIUBaHUH. [[OMUHAHTHBIC U PEIIECCHBHBIC
npusHaku. IlepBbiii 3akoH MenHzaenss - 3akOoH eauHOooOpasusi THOPHUIOB TIEPBOTO



MOKOJIeHUs. Bropou 3akoH MeHpens - 3akoH paciuieruieHus. [IpaBuiio 4nucToTel ramer.
[{uTomornueckue OCHOBBI pACHICIUICHUS TMPU MOHOTHOPHUIHOM  CKpEIIMBAHUU.
CratucTHYEeCKUN XapaKTep paculerIeHUsI.

[Torsatne o renax u aymwrenax. @EHOTUINT U TEHOTUIL. | OMO3MroTa M reTepo3uroTa.
Pacuienienrie nmpu BO3BpaTHOM U aHATU3HPYIOIIEM CKPEITUBAHUM.

HacnenoBanue mpu nuruOpugHoM ckperiuBanuu. HezaBrucumoe KOMOMHUPOBAHHE
HE3aBHCUMBIX Iap MPU3HAKOB - TpeTUU 3akoH Menpaensa. LluTtomormyeckne OCHOBBI
HE3aBHUCHUMOTO KOMOMHHUPOBAHUS TIap MPU3HAKOB.

Jlemoncmpayuu: pemertka [lennera, OMoI0ruuecKuii MaTepHall.

Tema 3.2. B3aumoaeiicTBue ajljieJIbHbIX U HeaJlJIeIbHbBIX T'€HOB.

HacnemoBanue npu B3aUMOACHCTBUM aJUICIBHBIX TE€HOB. JOMUHHpOBaHME.
Henomnoe JTOMUHHUPOBAHUE. Konomuauposanue. CBepX/IOMUHHPOBAHUE.
MHOK€ECTBEHHBIN AJUICIIA3M.

BzaumonelictBue HeauenbHbIX TeHOB. HoBooOpa3zoBaHusS TpU CKpEIIMBAHUH.
OcoOeHHOCTH HAcCHIEOBAaHUS KOJUYECTBEHHBIX MPU3HAKOB. KOMIUIMMEHTapHOCTD.
Onucta3. [Honumepus. MHoOXeCcTBEHHOE JelicTBHE TeHOB. [IpruMepbl MHOKECTBEHHOTO
JICUCTBUSI TEHOB. BO3MOXXKHBIE MEXaHW3MBI OOBSCHEHHUs ATOTO sBIeHHUSA. [ €HOTHI Kak
LEJI0CTHASI UCTOPUUECKH CIIOKUBIIASICSA CUCTEMA.

Jlemoncmpayuu: PUCYHKH, WUIIOCTPUPYIONIME B3aUMOJICHCTBUE AaJUIENbHBIX U
HEaJUIeJIbHBIX T€HOB

® OKpACKa AroJ] 3eMJITHUKHU IIPU HEITOJIHOM JOMUHUPOBAHUY;

® OKpAacKa MeXa y HOPOK IPH INIEHOTPOITHOM JECUCTBUHU I'€HA;

® OKpAacKa BEHYMKA y JIbHA — IPUMEP KOMIUIEMEHTAPHOCTH;

® OKpACKa IUI0JA Y THIKBBI IIPU IIUCTAaTHYECKOM B3aUMOJCUCTBHUH JIBYX T'€HOB;

® OKpacKa KOJIOCKOBOM YEIllyH y OBCA — IPUMEP MTOJIMMEPHUH.

Tema 3.3. XpomocoMHasi TeOpUS HACTEACTBEHHOCTH.

SIBeHME CUEIIEHHOTO HAaCIEIOBaHUs MW OrPAaHUYEHHOCTb TPETHETO 3aKOHA
Menpnens. 3nayenue pabor T.I'Moprana W ero mIKOJIbl B H3YYECHHUH SIBJICHHS
CLEIUICHHOrOo  HacienoBaHus. KpoccuHroeep, ero OHOJOTHYECKOE 3HAYEHUE.
I'enetnueckne KapTel XpOMOCOM. (OCHOBHBIE IIOJIOKEHHUSI XPOMOCOMHOW TEOPHUH
HaciencTBeHHOCTU. Bknan mkonsl T.I.Moprana B pa3paOoTKy XpOMOCOMHOW TEOpUHU
HAaCJICCTBEHHOCTH.

Jlemoncmpayuu: MO/ICJIM-aIIUIMKALAH, WUTFOCTPUPYIOLIHE 3aKOHBI
HACJIECTBEHHOCTH, IIEPEKPECT XPOMOCOM; T€HETHUECKUE KAPTHI XPOMOCOM.

Tema 3.4. I'eneTnka moJia.
I'enernka nosia. IlepBu4HBIE W BTOPUYHBIEC IOJIOBBIE ITPU3HAKU. XPOMOCOMHAas

TEOpHUsI ONIPEICIICHU 1oy1a. [ OMOraMeTHBIN U T€TEPOraMeTHBIN IT0J. THUIIbI ONIpeIeIICHUs
noja. MexaHnusm mnojaepxkaHusi cooTHomeHus nojoB 1:1. HacnenoBanue mpu3HAKOB,
CIICIJICHHBIX C ITIOJIOM.



Jlemoncmpayuu: cxembl CKpEIIMBaHUA Ha MPUMEpPEe KIACCHUUYECKOW reMOopuiInu U
JNaIbTOHU3MA YEIOBEKA.

Jlabopamopnuie padomoi:

JI.P.Ne 10 «Onpenienenre reHOTUIA TUIOA0BONM MYIIKU APO30(UIBI IO (EHOTUITYY.

Tema 3.5. 3akoHOMEepPHOCTH U3MEHYUBOCTH.

N3menunBocth. Knaccudukaius W3MEHYMBOCTH C TO3ULMKA COBPEMEHHOHM Te-
HETHKH.

denorunuyeckas (MoaupUKAIMOHHAS M OHTOTEHETHYeCKas ) ©3MEHYUBOCTH. Hopma
peakiMu W €€ 3aBUCHUMOCTb OT TeHoTuna. CTaTUCTHYECKHuE 3aKOHOMEPHOCTH
MOAU(PHUKAITMOHHONW U3MEHYMBOCTH;, BAPUAIIMOHHBINA Pl U BapuallMOHHAs KPUBas.

I'enotunuyeckass (KOMOMHATHBHAsT M MYTAIlMOHHAs) W3MEHUYUBOCTh. 3JHAUYCHHE
KOMOMHATHUBHON M3MEHYMBOCTH B OOBSICHEHHWU HBOJIOIMOHHBIX IMPOIIECCOB, CENCKIIUN
OpraHm3mMoB. ~ MyTalMOHHas HW3MEHYUBOCTb, €€ BHUJbl. MyTaluuu, HUX MPUUYUHBI.
Knaccudukamus MyTaruii mo xapakTepy U3MEHEHHS T€HOTUIA (TEHHBIC, XPOMOCOMHBIE,
r€HOMHBIC, IUTOIIa3MaTnueckue). llocmencTBusi BAMSIHUA MyTareHOB Ha OpPTaHU3M.
Mepbl  3amUTBl  OKpY’KaloUIed cpeAbl OT 3arps3HEHUsT MyTareHamH. 3aKoH
TOMOJIOTUYECKUX PSAJOB B  HacleAcTBeHHOM wu3MeHuuBoctu. H.M.  Bauiosa.
DKCNEPUMEHTAIILHOE MOJTYYEHUE MYTalUM.

Tema 3.6. I'eHeTHKa Yen0BeKa.

I'eneruka yenoBeka. UenoBek Kak OOBEKT MEHETUUYECKUX HCClIeOBaHUI. MeToibl
U3y4YEHMs]  HACJIEJCTBEHHOCTH  YEJOBEKa:  IEHEAJIOrMYecKuil,  OJIM3HELOBBIH,
UTOr€HETUYECKU I, THOpUIN3aIUs COMATUYECKUX KIIETOK.

HacnenctBenHble 00Jie3HM, UX PACHpPOCTPAHEHHE B MOMYJISALUAX yeaoBeka. Mepsl
npo(UIaKTUKKN HACJIECTBEHHBIX 3a00JIeBaHUI yenoBeKka. BpeaHoe BIMsSHUE alKOTros,
HUKOTMHAa ¥ HApKOTHMYECKUX BEIECTB Ha HACJIEICTBEHHOCTh 4eJOBEKa. Menuko-
TEHETHUYECKOE KOHCYJIbTUpOBaHHE. KpuTuka pacuCTCKUX TEopud C MO3ULUN
COBPEMEHHOMN T'€HETHUKHU.

Jlemoncmpayuu: Tabiuna «CuUMBOJIBI POJIOCIIOBHOI, PUCYHKH,
WUIIOCTPUPYIOIIME XPOMOCOMHBIE AaHOMAaJMM 4YeloBeKa U UX (eHoTunuyeckue
MIPOSIBIICHUS.

Koumpononaa paboma no pazoeny «I' enemukay.

3auéT mo kypcy «Pemenue 3axa4 no oomein oOmosoruu» - 1 yac.
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TemaTu4yeckoe IIIAHUPOBAHUE

Ne HaunmenoBanue Kon-Bo |

B toMm uuncine

/i pa3aenoB U TeM 4acoB TIpakTidcckie

3aHATUA

®opmbl pabOThI

1 | BBenenue. 1 -

Jnarnocruka, TECTUPOBAHUE.

2 | Pemenue 3agau no Teme 6 5
«MonexymnsipHasi OnoJIOTHsD)

IIpakTHKyM 1O  PELICHHIO
3a1a4.

IIpoBepka 3HaHMI, YMEHUN U
HABBIKOB TOJYYEHHBIX MpU
n3ydyeHun Tembl «Pemenue
33/a4 [0 MOJIEKYJISIPHOM
OHOJIOTUY.

3 | Pemenne 3amau no reme 11 9
«utomorus»

IIpakTHKyM 1O  pPELICHHIO
3a1a4.

IIpoBepka 3HaHMI, yMEHUN U
HaBBIKOB TIOJYYCHHBIX TIPHU
n3ydeHun Tembl «PemieHune
3a]a4 MO [IUTOJIOTHID.

4 | Perienue 3a1a4 1o TeEMe 15 13
«['eneTuxay

[IpakTHKyM 1O  pELICHHIO
3a1ad.

[IpoBepka 3HaHMI, yMEHUN U
HABBIKOB TIOJIyYEHHBIX MpHU
u3ydyeHun Ttembl «PerieHue
3a]1a4 10 TEeHETUKE».

5 | 3auér o kypcy «Pemenue 1 -
3a1ay4 1o oOIei ONoIorum»

[IpoBepka 3HaHMI, yMEHUN U
HABBIKOB, TMOJYYEHHBIX MPHU
U3Yy4EHUU 3JIEKTUBHOTO
Kypca «Pemenue 3amaud 1o
o0111eil Onoornumu»

Temut pecpepamog:.

e ['eHETHKA: HCTOPHUS U COBPEMEHHOCTb.

e MeTtoabl U3y4yeHHs HACIEACTBEHHOCTH YEJIOBEKA.
e ['eHeTHYECKas MEIUIIMHA: ATy B Oyay1iee.

e UeM omacHbI OJITM3KOPOICTBEHHBIE OpaKm?

e l3yyeHue W TNPOTrHO3WPOBAHHME HACJIEIOBAHHS KOHKPETHOTO MPHU3HAKA B CBOEH

CCMbC.

e 3ydyeHue nposiBiIEHUS TPU3HAKOB y JOMAIIHUX ITUTOMIEB.
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Paznen |11. IOYPOYHOE IINTAHUPOBAHUE

No Tema 3aHsTHS Kon-Bo yacos
1 | Beenenue. 1
2 | XuMmuueckuii coctaB KieTku. Heoprannyeckue BemiecTsa. 1
3 | XuMHUYECKHI COCTaB KJICTKU. YTJICBOABL. JIMIHIbL. 1
4 | XuMHMUYECKHI COCTaB KJIETKU. benmku. 1
5 | XuMuueckuit cocraB KieTku. HykienHOBbIE KUCTIOTHI. 1
6 | HyxneunoBbie Kucinotel. ATO. 1
7 | KonuTponbeHas pabota o pazaeny: « MoiekynspHast OuoI0Tus». 1
8 | Huromnorus kak Hayka. KinerouHas Teopws. 1
9 | CtpoeHne KIETKH U €€ OPTaHOW/IBI. 1
10 | ®ortocuHTE3. 1
11 | DHepreTuueckuii oOMeH. 1
12 | Buocunres Gernka. 1
13 | Buocunres Gernka. 1
14 | Tuns! geaeHUs KIETOK. 1
15 | Becnoyioe 1 moI0BOE pa3sMHOKEHHUE. 1
16 | ITomoBoe pa3MHOXKeHHE. Metio3. 1
17 | UanuBuayabHOE pa3BUTHE OPTaHU3MOB. 1
18 | KontponsHas padota no pasaeny «Llutomorusy. 1
19 | He3aBucumoe Hacneq0BaHUE PU3HAKOB. 1
20 | Pemenne reHeTHYECKUX 3a71a4 HA MOHOTHOPHTHOE CKPEIIMBaHUE. 1
21 | Pemenue reHeTHUYECKHX 3a/1a4 HA TUTUOPHUIHOE CKpEIIMBAHHE. 1
22 | PemieHue reHETUYECKUX 3a/1a4 HA aHAIM3UPYIOIIEe CKpelIMBaHuUE. 1
23 | B3aumoaeicTBre reHoB. 1
24 | PenieHue reHETUYECKUX 3a/1a4 HA HEMIOJIHOE TIOMUHUPOBAHUE. 1
25 | Onpenenenue TPy KPOBU YeJIOBEKA — 1
IpUMep KOJOMUHUPOBAHHUS aJUICIbHBIX T€HOB.
26 | Pemenne koMOMHUPOBAHHBIX 3a/a4. 1
27 | XpoMocoMHas TEOpHUs HACIEACTBEHHOCTH. 1
28 | Pemienue reHETUYECKUX 3a/1a4 HA CIEIUICHHOE HacJeI0BaHue MPU3HAKOB. 1
29 | I'eneruka mona. 1
30 | CocraBieHue poA0CIOBHOM. 1
31 | 3aKOHOMEPHOCTH U3MEHYHUBOCTH. 1
32 | I'eneTuka yenoBeka. 1
33 | KonTposbHas paboTa no pazneny «l'eHeTukay. 1
34 | 3auét no kypcy «Pemenue 3ana4 mo oOrieit Onomorum». 1
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JJIeKTUBHOTO Kypca «Pemenue 3aja4 nmo oduei ouosiorun» B 10 kiacce

INPUJIOKEHUE

TemaTHueckoe INIAaHUPOBaAHHE yqeﬁﬂoro MaTepuaJia

Ne Tema Conepxanue Ileneas Kon- OCHOBHBIE BUIBI Hcnons3oB
/o yCTaHOBKa BO | IeATENbHOCTH 00YYarOIHXCst aHue
ypoka 4acoB Ha ypOKe/BHEYPOIHOM obopynoBa
3aHATHU HUs
Paznen 1. Pemenne 3a1a4 no teme «MoJiekyJasipHasi ouosiorusi» (2 yaca)

1 | Xumuueckuit JLP.Ne 1 BorsicHUTH 1 | OmpenensitoT aKTUBHOCTD Harunk
coctaB kierku. | «M3ydyenue yCIIOBUS MEPOKCUAA3HI CIIOHBI, OIITHYECK
benku. (hepMeHTaTHBHOI aKTUBHOCTHU HU3MEPSIOT ONTHYECKYIO oM

AKTUBHOCTH CITIOHBI» (epmeHTOB TUIOTHOCTH PACTBOPOM TUIOTHOCT
"

2 | XuMu4ecKuid JLLP. Ne 2 ITonyuuts 1 | IlpuroroBneHue HaTunk
COCTaB KIETKH. | «Bbienenue n ouncTka | mpenapar romMoreHara oopasia, pH
Hyxneunoseie | JJHK u3 kmerok OYHIIIEHHON 00paboTKa JleTepreHnTamMu,

KHUCJIOTBL. pacTeHui» JHK OCaXKJICHUE
HYKJICOMPOTEHUIOB, OUMCTKA
JHK
Paznen 2. Pemenne 3a1a4 no treme «Ilurosorus» (8 yacon)

3 | Crpoenne JLLP. Ne 3 Jokazatp 1 | I'oToBsAT mpenapartsl, Hatuauk
KIeTkn U e€ | «BiausHue ocMoca Ha 3aBUCUMOCTb M3MEPSIIOT 00BEKTHI, 3JEKTPON
OpraHOUBI. TYpPropHO€ COCTOSIHUE Typropa ot paboTaroT ¢ JaTIUKOM, POBOIMMO

KIIETOK) MHTEHCUBHOCT 00pabaThIBalOT Pe3yIbTaThl | CTH,
" OIIBITA JIMHEHWKA
OCMOTHYECKUX
IIPOLIECCOB

4 | Ctpoenue JL.P.Ne 4 BrisscHUTE 1 | Cobuparor ycraHoBKy miist | JlaTauk
kiretku u e€ | «CpaBHEHHE poIb OTIBITa, PaboTaIoT C BIIAYKHOCT
OPTaHOWIBI. g hy3noHHON KYTHKYJIBI 1 JATINKOM, 00pabaThIBaIOT | M BO3AyXa

CITOCOOHOCTH poOKH B PE3yIBTATHI OIBITA
KJIETOYHON MeMOpaHBI M | 3aIIUTe OT
KJIETOYHOH OOOJIOUKH» | MCHapEHHs

BOJIBI C

IIOBEPXHOCTH

KOpHEH u

KITyOHel

5 | Crpoenue JLP.Ne 5 Ha6monmats 1 | IlpuroroBneHue Muxkpock
kiaetkn u  e€ | «[lnasmonus u I1a3MOJIN3 U MHKpOIIpernapara, or, Habop
OpraHOUBI. JeTIa3MOoIIn3 B JeTIa3MOINHN3 00paboTKa peakTUBaMH, TUIst

pPacTUTENBHOM KIETKEe» | B KIETKE paboTa ¢ MUKPOCKOIIOM npenapup
OBaHUS
6 | ®orocunTeEs. I"azoBbie 3pdexTo Jokazatp 1 | HabmogaroT JaTauku
¢dorocunTesa. BBIJIETICHH € JEMOHCTPALIMOHHBIN ONBIT, | KHCIOPOX
KUCJIOPOJa U 3apUCOBBIBAIOT CXEMY a, pH
HOTJIOLICHUE YCTaHOBKHU, PUKCUPYIOT
YTJIEKUCIIOTO XOJ Y Pe3yJbTATHI OIbITA
rasa rnpu
¢dorocunTE3E
7 | ®orocunTes JLP. Ne 6 BrisButh 1 | Cobuparor ycranoBky ansi | JaTuuku
«Onpenenexnue mporecc OIIBITA, U3MEPSIOT KHCIIOpOJ
HWHTEHCHUBHOCTHU ¢dukcanyu MIOKAa3aTeNu Cpelibl, a, pH
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nporecca pukcanuu
YIIIGKHCIIOTO Ta3a
KJIETKaMH BOJOPOCITH

YTJIEKUCIIOTO
rasa BOJHBIM
pacTeHueM 1o

(huKcUpyOT U
AHAJM3UPYIOT PE3yIbTATHI

XJIOPETLIBDY casury pH
8 | Dueprernueck | JI.P. Ne 7 Joka3atb 1 | CobuparoT ycTaHOBKY, HaTtuuk
uii 0OMeH. «Bb1ienenue BBIJICTICHUE paboTaloT ¢ AaTYNKAMHU, TeMIepar
YIJIEKUCIIOrO ra3a U YTIIEKUCIIOTO 00pabaThIBaIOT pe3yabTaThl | ypbl, pH
TETJIOTHI APOXKIKEBBIMU | Ta3a U OITBITa
KJIETKaMU TIpH TETJIOTHI IPU
OpOKEHU Y CIIUPTOBOM
OpOXKEeHU U
9 | Tunst genenus | JI.P. No 8 Onucatb 1 | IIpuroraBnuBatoT Muxkpock
KJIETOK. «[ToBeneHne XxpoMoCOM | M3MEHEHUS BpPEMECHHEIE or, Habop
IPY MHETOTUYECKOM XPOMOCOMHOT MUKpOIpENapaThl, U3y4aroT | MUKPOIpe
JIETICHUN B KJIETKaxX 0 anmapara UX TI0l MUKPOCKOTIOM, napaToB,
pacTeHui» MIPU MUTO3€ 00pabaThIBAIOT Pe3yabTaThl | HAOOp IS
HaOJII0/IeHN npenapup
OBaHHUS
10 | INomoBoe JLLP. Ne 9 Onucatp 1 | IIpuroraBauBaroT Muxkpock
pasmHokenue. | «[loBeneHne XpoMOCcOM | U3MEHEHHUSI BpPEMCHHEBIE or, Habop
Metios. IIpY MEUOTUYECKOM XPOMOCOMHOT MHKPOIIPENAapaTsl, U3y4aroT | MUKPOIIPE
JIETICHUN B KJIETKaxX 0 amnmapara WX TI0I MUKPOCKOTIOM, napaToB,
pacTeHui» npu Meiiose 00pabaThIBAIOT pE3YyIbTATHl | HAOOP IS
HaOTIOACHUNA penapup
OBaHUs
Pa3zgen 3. Pemenne 3aga4 no teme «I'eneruka» (1 gac)

11 | I'eneruka moma | JL.P. Ne 10 Hayuntscs 1 | Msyuaror miox Mukpocko
«Onpenenexnue pacIio3HaBaTh MHUKPOCKOIIOM IIOCTOSIHHbIE | II,  HaOop
reHOTHUIIa MJI0A0BOMN (enoTunuIecK MUKpOIIpenaparsl, MUKpOIIpe
MYIIKH JIPO030QHIBI TIO 1 IpU3HAKA paboraror ¢ apaToB,
Gbenoruiry» Ha U300paXKEHUSIMH,

HaTYpaJTbHBIX
mpernaparax u
OIIpEIeIISITh
BO3MOXKHBIC
TCHOTHUIIBI
opraHusma o

ero GeHoTHIy

00pabaThIBAIOT PE3YIHTATHI
HaOIIO/IeHAH
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