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COIEPKAHUE JIEKTUBHOI'O KYPCA

«Penrenue 3a1a4 mo oo0Iei 0MoJIOrnm»
(buoJaorus, 10 kiaacc)

BBenenue (1 uac).
[lenu u 3a1aum 3IEKTUBHOTO Kypca. AKTyaau3alus paHee MOJyYeHHbIX 3HAaHUH 110
pazznenam ouonoruu: MomnekynspHasi OM0JIOTHsI, OCHOBBI T€HETUKH.
Pewenre 3amay no teme «OCHOBHBIE CBOMCTBA KMBOTr0. CUCTEMHAsI OpraHu3anus
HKUZHWY.
Pa3zpnea 1.
Pemenue 3a1a4 nmo reme «MoJiekyasipHasi 0uoJiorusi» (6 4acos)

Tema 1.1. Xumudecknii coctaB kieTku. Heoprannueckue Bemecrsa.

XHUMHUYECKHE DJIEMEHTBI U UX POJIb B KieTKe. Heopranndeckue BemecTsa u ux poJib
B )KU3HEEATENBHOCTH KIETKHA. BoJa B KeTke, B3aUMOCBS3b €€ CTPOCHUS, XUMHUYECKUX
CBOMCTB ® Owmoyormueckor ponn. Coilm HEOPraHWYECKMX KHCJIOT, WX BKJIad B
o0ecrnieueHre KU3HEACATEIbHOCTH KIETKH U MOAJIepKaHue romeoctasa. FIoHbI B KIIETKe,
ux QyHkiuu. OcMOTHYECKOE JaBICHHUE U Typrop B KiieTke. bydepHbie cucTeMbl KIETKH.

Tema 1.2. XUMH4YECKHH COCTAB KJIETKH. YTJeBOAbIl. JIMmuanl.

VYrneBoabl B JKHU3HENESATEIILHOCTH PACTEHUH, >KUBOTHBIX, T'PUOOB U OaKTepuid.
CrpykTypHble U (YHKIHOHAIbHBIE OCOOCHHOCTH MOHOCAXapHIOB U JIHCAXapHJIOB.
buononumeps! - moaucaxapusl, CTpOSHHE U OMOIOTHYECKast POJlb.

Kupel 1 nunuael, 0OCOOEHHOCTH WX CTPOEHUS, CBA3aHHbIE C (YHKUHMOHAIBHOU
AKTUBHOCTBIO KJIETKH.

Tema 1.3. XumMnueckuii coctaB kieTku. bejaku.

Oprannueckue BemIecTBa KJICTKU. buomomumepsr — Oenku. CTpyKTypHAs
opranmzanus OenkoBbIX Mousiekysd. CBoiicTBa OenkoB. JleHaTyparusi U peHatypauus —
Ounonornyeckuid cMbIci U 3HaueHue. OyHKIKM 0eIKOBbIX MOJIeKy. DepMEHTHI, UX POJIb
B 00€cCTeueHNH TIPOLIECCOB KU3HeaessTeIpHoCTU. Kinaccudukaims hpepMeHToB.

Tema 1.4. Xumnueckuii coctaB KieTku. HyKkieMHOBbIE KHCJIOTHI.

HyxkJjienHOBBIE KUCIIOTHI, UX poib B kieTke. Mcropus uzydyenus. JJHK — mosnekyina
XpaHeHus:  HaciencTBeHHOM  uwHpopmarmu. CrtpykrypHas opranuzamus JHK.
Camoynasoenue JIHK. PHK, ee Buabl, 0coOeHHOCTH CTpoeHus U (yHKIHMOHUPOBAHMUSI.

AT® — OCHOBHOM aKKyMyJIATOp SHEpruu B KieTke. OCOOEHHOCTH CTpPOCHHS
MouiekyJibl U ¢pyHKuun AT®. Butamunsl, cTpoeHHE, HCTOYHUK MOCTYIUICHUS U POJIb B
OpraHu3Me U KIIETKE.

Jemoncmpayuu: monens [IHK u PHK, tabnuubr «I'enetnyeckuii koma», «Meitos»,
MOJENU-ANIUIMKALINY, WJUTIOCTPUPYIOIIME 3aKOHBl HACJEACTBEHHOCTH, IEPEKpPECT
XPOMOCOM; XPOMOCOMHBIC aHOMAJIMH Y€JI0BEKa M X (DEHOTUTTUIECKUE TIPOSBIICHU.

Jlabopamopnwie padbomut.
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JL.P.Ne 1 «M3yuenue hepMEHTATUBHON aKTUBHOCTH CITFOHBDY.
JL.P.Ne 2 ««Bpiaenenue u ourictka JIHK u3 kiietok pacrenuii»

Koumponvnaa paboma no pazoeny «Moaekyaapuasn ouonozusny.

Paznen 2.
Pemenue 3aga4 no teme «Ilurosorus» (11 yacoB).

Tema 2.1. IluToJiorusi Kak HayKa.

IIpenmer, 3ana4n 1 METOIBI COBPEMEHHOM LIUTOJIOTMHA. MECTO LIUTOJIOTMU B CUCTEME
€CTCCTBEHHOHAYYHBIX M OHOJIOTMUECKMX HayK. VcTopus pa3BUTHUS ITUTOJIOTHA.
Teopernueckoe U MPAKTUYECKOE 3HAUCHUE [TUTOJTOTMYECKUX UCCIEAOBAHUI B MEIULIMHE,
3IPAaBOOXPAHCHUH, CEIIbCKOM XO3SMCTBE, NIeJie OXpaHbl MPUPOABI W APYrux cdepax
YEJI0OBEUECKOU JIEATEIBHOCTH.

Uctopusi otkpeiThe kieTku. Kinerounas teopusi. OCHOBHBIE MOJOXKEHUS MEPBOM
KJIeTouHOM Teopuu. CoBpeMeHHas KJIETOYHas TEOpHs, €€ OCHOBHBIC TOJIOKEHUS W
3HA4YCHUE JJI pa3BUTUSI OUOJIOTHUH.

Tema 2.2. CTpoeHne KJIETKH U €€ OPraHOW/bI.

[Ina3maTuyeckas memOpaHa U obOojouka kiIeTku. CTpoeHne MeMOpaHbl KJIETOK.
[IpoHnKHOBEHHE BEMICCTB Uepe3 MeMOpaHy KIIETOK. BBl TpaHCIIOpTa BEIIECTB Yepes
[IATOIIA3MaTHICCKYI0 MeMOpaHy KJIETOK (TaCCHMBHBIM W aKTHUBHBIM TPAHCIIOPT,
DK30IMTO3 W IHAOIUTO3). OCOOEHHOCTH CTPOCHHS O000JOYEK IMPOKAPHUOTHYECKUX H
AYKAPUOTUYECKUX KIICTOK.

[{utomnnasma u ee CTPYKTypHbIE KOMIIOHEHTHI. OCHOBHOE BEIIECTBO IIUTOIIA3MBbI,
€ro CBOMCTBA M (PYHKIIUU.

Anpo unrepdazHoit kKIeTkU. XUMUYECKUN COCTaB M CTPOCHHE sapa. 3HAUCHUE SApa
B OOMEHE BEIIECTB W Iiepe/iaue reHeTHIeCKOoi MH(popMaluu. SAaphInko, 0cOOCHHOCTH
cTpoeHUS M (PyHKIIMHA. XPOMOCOMBI, IIOCTOSTHCTBO YHCIa U (OPMBI, TOHKOE CTPOCHHE.
[Tonsatue o kapuoturne. ['anIoOuIHBINA U JUTITIOMAHBIN HAOOPBI XPOMOCOM.

Anmnapat ['onpmku. CTpoeHue, pacnoyioKEeHUe B KJIETKaX KMBOTHBIX U PACTCHUM,
dbyHkuuu amnmapata ['OdpIKM: CHHTE3 TOJMCAXapHuI0B W JUMUAOB, HAKOIUICHHWE U
co3peBaHne CEKpeTOB (0K, JIMIMHIBI, IMOJIMCaxapubl), TPAHCIIOPT BEIIECTB, POJb B
(bopMHUpOBaHUY TIA3MATHUECKOM MeMOpaHbl U in30coM. CTpoeHne 1 QYHKIIHH JTH30COM.

Ouporutazmatudeckas cetb  (OIIC), ee Tumbl. OCOOEHHOCTH  CTPOCHHS
arpanyJisipHoO# (Tyagkoit) u rpanyssipaoi (mepoxoBatoit) IIIC. 3nauenue riaakoit II1C
B CHHTE3€ IMOJUCAXapuJ0B M JIMMHAOB, UX HAKOIUICHHWM W TPAHCHOpPTE. 3alluTHas
byukius OIIC (M30s11Ms U HEUTpaTU3aIUsl BPEIHBIX U KJIETKH BeiecTB). DyHKIN
mepoxoBatoit DIIC (yuacTre B cuHTe3€e OENKOB, B HAKOTJIEHUH OEITKOBBIX MPOIYKTOB U
UX TPAHCIIOPTE, CBS3b C IPYTUMH OpraHOUJAMH U 000JI0UKON KIIETKH).

PubGocombl, 0COOEHHOCTH CTPOCHUS U POJIb B OMocuHTe3e Oenka. [Tomuprudocomel.

Bakyonu pacTUTeNnbHBIX KIETOK, UX 3HaUeHue, cBa3b ¢ JIIC.
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[TnacTuapsl: IEHKOIUIIACTHI, XJIOPOILIACTBI, XpOMOILIACThl. OCOOEHHOCTH, CTPOCHUE U
bynkuuu tractua.  JJHK mmactun. Ilpoucxoxaenwe xmoporiacToB. Bzammnoe
MIPEBpALCHUE TIACTUL.

Mutoxonapuu, cTpoeHue (HapyXHassh M BHYTPEHHSE MeMOpaHbl, KpPUCTHI).
Mutoxonapuansusie JJHK, PHK, puGocombl, ux poib. DPYHKIUU MHUTOXOHIAPUU.
['MnoTe3bl 0 NPOUCXOXKACHUM MUTOXOHJIPUN. 3HAYEHNE BO3HUKHOBEHHUS KHUCIOPOIHOIO
JIBIXaHUS B 9BOJIIOLIMH.

Krnerounslit eHTp, ero crpoenue u GpyHkuu. Opranouasl apmkenus. Kierounsie
BKJIFOUEHUS — HEMOCTOSIHHBII OpPraHOU]T KJIETOK, 0COOCHHOCTH U (DYHKITUH.

Tema 2.3. ®oTocunTe3.

OOmeH BeniecTB U d3Hepruu. [IoHATHE O MIACTUYECKOM U SHEPTeTUYECKOM OOMEHE.

®otocunte3. CBeroBas U TeMHOBas ¢a3bl (POTOCHHTE3a, OCHOBHBIE MPOIIECCHI,
npoucxoadire B 3Ty ¢aszbl. OCHOBHBIE UTOTH CBETOBOH (pa3wl - cunte3 AT®, BrieneHue
kuciopona.  DorodochopunupoBanne. CymmapHoe  ypaBHeHHE  (HOTOCHHTE3A.
[TepBuunbie npoaykThl (poTocuHTe3a. DOTOCUHTE3 U ypOXKal CEeTbCKOXO3HCTBEHHBIX
KyJbTyp. [lyTM TDOBBIIEHUS MOPOIYKTHUBHOCTH CEIbCKOXO3SMCTBEHHBIX PACTEHUMU.
K.A.TuMupszeB 0 KOCMUUECKOU POJIU 3€JIEHBIX pACTEHUI. XEMOCHUHTE3 U €r0 3HAUCHUE B
IPUPO/IE.

Tema 2.4. JHepreTuyecknii 00MeH.

OHepreTuueckuii OOMEH B KJIETKE U €ro OWOJIOTMYECKUH CMBICH. OTarbl
HPHEPTreTUYECKOTO OOMEHa, NPUYPOYEHHOCTh J3THUX IMPOILECCOB K OMpPEAeICHHBIM
CTPYKTypaMm KJIETKU. 3HaueHue MUTOXOHApUN U AT® B 3HEpreTH4ecKoM OOMEHeE.

Tema 2.5. buocunres 0eJika.

buocunTe3 6€MKOB B KJIETKE U €ro 3HaueHue. Poib reHoB B OMOCHHTE3€ OENKOB.
['eneTndeckuii Kog M ero cBoicTBa. Jrambl OMOCUHTE3a Oenka. Peakuuu mMaTpuyHOTO
cunTe3a. Perymnsius cunresa 6enkoB. [ 'eH-perynsTop, TeH-0nepaTop, CTpPyKTypHBIC TE€HBI,
ux B3auMoericteue. [IpuHImm 0OpaTHOM CBSI3U B PETYISAIUU (DYHKIIMOHUPOBAHUS T€HOB.
CoBpeMeHHbIE NMPEACTABICHUS O TPUPOE TeHa.

Tema 2.6. Tunsl nejieHus KIETOK.

JKv3HEHHBIM LMK KJIETKH M ero Jtamnbl. [loAroTroBka KIETKHM K ACIEHUID —
uHTepdaza, ee mnepuoabl (NMPECUHTETUYECKUM, CUHTETUYECKUN, MOCTCUHTETHUYECKUNN).
buonorunyeckoe 3nauenne narepdaszpl. AonTo3. MUTOTHUECKUHN TTUKIT.

AMHTO3 W ero 3HaueHuMe. MUTO3 - LUTOJIOTHMYECKass OCHOBa OECHoJIoro
pa3MHOXKeHUsl. Da3pl MUTO3a, HUX Xapakrepucthka. CTPYKTypHbIE HM3MEHEHHUS U
¢bu3noIornYecKre 0COOEHHOCTH OPraHOUI0B KJIETKH BO BPEMSI MUTOTUYECKOTO JIEJICHUSI.
Bepereno nenenus, crpoenue u (GyHKIUM HUTEH BepereHa. buojoruueckoe 3HaueHue
MHUTO3A.

Melio3 - OMTOJIOTMYECKas OCHOBAa IIOJOBOTO pa3MHOXkeHus. llepBoe nenenue
Melo3a, ero (asbl, UX XapaKTepUCTHKA. Y MEHBIIICHUE YHCIIa XPOMOCOM KakK Pe3yJIbTat
nepBoro jAenenus. Bropoe nenenne meitosa, ¢asbl, UX XapakTepucTuka. buonornyeckoe
3HAYECHUE MEN03a.
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Tema 2.7. BecnoJioe u M0JI0BOE Pa3MHOKEHHUE.

®opmbl 1 criocoObl pa3MHOKEHUS OpraHu3MoB. becnonoe pa3MHOXKeHHE, ero BUbI
u 3HaueHue. [lomoBoe pa3sMHOXKEHHE, €r0 BUIbI M IBOJIONUMOHHOE 3HaueHue. OoOias
XapaKTEepUCTUKA U OCOOCHHOCTU Pa3MHOKEHUSI OCHOBHBIX IPYIIII OPraHu3MoB. Pa3zBurue
MY>KCKUX M KEHCKHX IMOJIOBBIX KJIETOK y JKMBOTHBIX U PACTCHHM.

Tema 2.8. OHTOreHe3 — HHAUBUAYAJIbHOE Pa3BUTHE OPraHMU3MOB.

OmnogorBopeHue U ero Ttumbl. OIIOJOTBOPEHHE M PAa3BUTHUE 3apoJblllia Y
KUBOTHBIX. OCHOBHBIE 3TaIbl YSMOPUOHATBHOTO Pa3BUTHUS KUBOTHBIX. B3aumoneiictBue
yacTel pa3BUBAIOLIErocd 3apojbliia. buoreHeTmuyeckuii 3aKOH, €ro COBPEMEHHAs
untepnperanusa. [loctaomOpuonanbHOe pa3BuTHe. BpenHoe BIMSHUE —aNKOTOJS,
HUKOTWHA, HAPKOTUKOB, 3arps3HEHUs OKpYKaloUIed cpeAbl Ha pPa3BUTHUE 3apOJIbIIIa
YKUBOTHBIX U YEJIOBEKA.

OOmasi xapakTepucTUka M OCOOCHHOCTH pa3MHOXKEHHS BHPYCOB, OaKTepui,
BOJOPOCIIEH, MOX000pa3HbIX, NanopOTHUKOOOPA3HBIX, rOJIOCEMEHHBIX,
MOKPBITOCEMEHHBIX, TPUOOB U HaitHuKoB. CMeHa (a3 B )KU3HEHHOM LIUKIIE.

Jlemoncmpayuu: cXemMbl SHEPTETUYECKOro 0OMeHa U (poTocuHTE3A.

Jlabopamopnwie pabomul:

JI.P.Ne 3 «BiustHue ocmoca Ha TypropHO€ COCTOSIHUE KJIETOKY.

JILP.Ne 4 «CpaBuenne nud¢hy3rMOHHOW CIIOCOOHOCTH KJIETOYHOM MEMOpaHBI U
KJIETOYHOU 00O0JIOUKI.

JLP.Ne 5 «I1ma3moiin3 1 AETUIa3MOJIU3 B PACTUTEIIBHOM KIETKE».

JI.P.Ne 6 «OmpeneneHre MHTEHCUBHOCTHU Tpoliecca (UKCALMU YIJIEKHCIOro rasa
KJIETKaMH BOJIOPOCIH XJIOPEIIBI».

JL.P. No 7 «BpraeneHue yriieKuciaoro ra3a u TEIioThl APOXOKEBBIMU KIETKAMU MPU
OpOXKEHUM»

JILP.Ne 8 «lIloBeneHne XpoMOCOM TMpPH MHUTOTHUYECKOM JIEJICHUH B KJIETKaX
pacTeHun».

JILP.Ne 9 «lloBeneHne XpomMOCOM IpU MEWOTHUYECKOM JIEJIECHUH B KIETKax
paCTEHUIN.

Koumponwvnaa paboma no pazoeny «L{umonozusn».

Paznean 3.
Pemenue 3agau no teme «I'eneruxka» (15 gyacos).

Tema 3.1. He3aBucumoe HacjieI0BaHue IPU3HAKOB.

[Ipeamer, 3amaun U MeToabl TeHETHKH. OCHOBHBIE pa3leibl T€HETHKUA. MecTo
TEHETUKU Cpelu OMOJIOTMYECKMX HayK. 3HaYeHUE TEHETUKH B pa3paboTke mpobiiem
OXpaHbl IPUPOJIBI, 3IPABOOXPAHEHUS, METUIIUHBI, CEIbCKOTO X03sicTBRa. [IpakTHueckoe
3HAYCHHUE TCHETHKHU.

I'. MeHagens — OCHOBOMOJIOKHMK TE€HETHUKH. METoJ TeHEeTUYECKOro aHaju3a,
paszpaborannbiii . Mennenem. ['enernueckass cumBoiuka. [IpaBumia 3amucu cxem
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CKpEILIMBAHUSL.

HacnenoBanue npu MOHOTHOPUTHOM CKpEITMBAaHUU. [JOMUHAHTHBIC U PEIICCCUBHBIC
npusHaku. IlepBeiii 3akoH MeHaenss - 3aKoH eauHOoOOpasusi THOPHUIOB TIEPBOTO
nokoJieHus1. Bropou 3akon Menzens - 3akoH pacuieruieHus. [[paBuino 4ucToTel raMer.
[{uTonornueckue OCHOBBI paCHICIICHUS TMPU MOHOTHOPHIIHOM  CKpEIIMBAHUHU.
CTaTuCTUYECKHI XapaKTep PaCIIECIICHHUS.

[Tonsitue o reHax u ayutenax. GEHOTUN U TE€HOTUIL. | OMO3UroTa M reTepo3uroTa.
Pacuieruienue npy BO3BpaTHOM M AaHAJIM3UPYIOLIEM CKPEIUBAHUU.

HacnenoBanue mpu IuruOpuaHOM cKpeluBaHud. HezaBucumoe KOMOMHUPOBAHHE
HE3aBUCUMBIX IMAp MPU3HAKOB - TpeTUM 3akoH Mengend. Lluromornueckne OCHOBBI
HE3aBUCHUMOT0 KOMOWHHUPOBAHHMS AP MPU3HAKOB.

Jlemoncmpayuu: pemerka [lennera, Ononorndeckuii MmaTepual.

Tema 3.2. B3aumopeiicTBue ajljieJIbHBIX H Hea/UIeJIbHBIX T'€HOB.

HacnepoBanne nmpu B3aMMOJEUCTBHM aJUIEIBHBIX TE€HOB. J[OMHHUpOBaHHE.
Henonnoe JTOMUHUPOBAHUE. Kopomuuposanue. CBepXIOMUHHPOBAHUE.
MHOXECTBEHHBIN AJICITU3M.

B3aumoseiicTBie HealleNbHBIX TeHOB. HoBOOOpazoBaHMsI MpH CKpEIIMBAHUU.
OcoOeHHOCTH HAacCJeIOBaHUA KOJMYECTBEHHBIX MpHU3HAKOB. KoMILTUMEHTapHOCTS.
Onucras. [lonumepusa. MHOXECTBEHHOE NIEUCTBUE T€HOB. [Iprmepsl MHOKECTBEHHOTO
JEeUCTBUSL T€HOB. BO3MOXKHBIE MEXaHU3Mbl OOBSICHEHUSI ITOro siBJIEHUA. [ €HOTHIT Kak
LIEJIOCTHAS. UCTOPUYECKH CIIOKMBIIASCS CUCTEMA.

Jemoncmpayuu: pUCYHKH, WUIIOCTPUPYIOLIME B3aMMOJICMCTBHUE aJUIEIbHBIX H
HEAJJICIIbHBIX T€HOB

® OKpackKa SroJi 3€MJISIHUKH TP HEMTOJIHOM JOMUHUPOBAHUY;

® OKpAacKa Mexa y HOPOK IIPH IJIEUOTPONTHOM JIEMCTBUM T'€HA;

® OKpACKa BEHYHKA y JIbHA — IPUMEP KOMILUIEMEHTaPHOCTH;

® OKpACKA IUIOJIA Y THIKBBI IIPU SIIUCTATUYECKOM B3aMMOJCHMCTBUY JBYX I€HOB;

® OKpACKa KOJIOCKOBOW YEIIYH Y OBCA — IPUMEP MTOJUMEPHH.

Tema 3.3. XpomMocoMHasi TeOpHsI HACTEACTBEHHOCTH.

SlBieHME CHETUIEHHOrO HAaCIEAOBAHUS W OIPAHMYEHHOCTh TPETHETO 3aKOHA
Mengens. 3uauenwe pabor T.I"Moprama u ero mKOJbI B HU3YYCHUU SBICHUS
CUEIUICHHOro  HacienoBaHusi. KpoccuHroBep, ero OHOJIOTMYECKOE 3HAYCHHUE.
['eneTnyeckre KapThl XpoMocoM. (OCHOBHBIE TMOJOXKEHHUS XPOMOCOMHON TEOpUHU
HaciencTBeHHOCTU. Bkian mikonel T.I.Moprana B pa3paboTKy XpOMOCOMHOM Teopuu
HACJIEACTBEHHOCTH.

JHemoncmpayuu: MO/JIEJIA-ANTUITMKAL U, WUTIOCTPUPYIOIIHAE 3aKOHBI
HACJIEICTBEHHOCTH, IIEPEKPECT XPOMOCOM; T€HETUYECKUE KaPThl XPOMOCOM.

Tema 3.4. I'eneTnka noJa.

I'enetuka nosa. IlepBuyHbIE M BTOPHUYHBIE IIOJIOBBIE NPU3HAKH. XPOMOCOMHAas
TEOpUsl ONPEICIICHUS 110J1a. [ OMOTraMeTHbIN U reTepOraMeTHBIN MoJI. THUIIBI ONpeIesIeHUs
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nosia. MexaHusM mnojziepkaHusi cooTHoueHus nojos 1:1. HacnenoBanue npu3HaKos,
CLEIUIEHHBIX C IOJIOM.

Jlemoncmpayuu: cxembl CKpEIIUBaHUs HA MPUMEPE KIACCHUYECKON remodunuu u
JaJIbTOHU3MA Y€JIOBEKa.

Jlabopamopnwie pabomul:

JLP.Ne 10 «Ompesenenre reHOTUIA TUI0JJOBOM MYIIKU JPO030(DUIIbI 10 (PEHOTHUITY».

Tema 3.5. 3akoHOMEpPHOCTH U3MEHYHMBOCTH.

N3menunBocth. Knaccudukanus HM3MEHUYMBOCTH C TO3UIMN COBPEMEHHOM Te-
HETUKH.

®denotunuyeckas (MoaupUKaIMOHHAsI U OHTOT€HETHYECKas ) “3BMeHUnBOCTh. Hopma
peakuMM H €€ 3aBUCUMOCTh OT reHoTuna. CTaTUCTHYECKHE 3aKOHOMEPHOCTH
MOIM(UKAIIMOHHON U3MEHYHBOCTH; BAPUALIMOHHBIN PsJl M BApUALIIOHHAS KPUBasl.

['enotunuyeckas (KOMOMHATHBHAST M MYTAIlMOHHAs) W3MEHUYMBOCTH. 3HAYCHHE
KOMOMHATUBHOM M3MEHYUBOCTH B OOBSICHEHHH HBOJIIOLIMOHHBIX IMPOILIECCOB, CEICKIUH
OpranusMoB.  MyTallMOHHAas WM3MEHYMBOCTb, €€ BHIBl. MyTanuu, WX HNPUYHHBL
Knaccuduxkarus MmyTtauii o xapakTepy U3MEHEHHUS TeHOTUIA (T€HHBIE, XPOMOCOMHEIE,
reHOMHbIE, LuTOoma3mMaTuueckue). IlocnencTBusi BIMAHUS MyTareHOB Ha OpPraHU3M.
Mepbl  3alUTBl  OKpYXKAlOWIEW Cpeapl OT 3arps3HEHHs] MyTareHaMu. 3akoH
FOMOJIOTUYECKMX PANOB B  HACIEACTBEHHOM wu3MeHunBocti. H.M. Baswuiosa.
OKCHEPUMEHTAIILHOE MOJIYyYEHNUE MYy TaLUi.

Tema 3.6. I'eneTnka 4yesroBeKa.

['eneruka yenoBeka. UenoBek kak OOBEKT M€HETUUYECKUX UCCIENOBaHUN. MeToabl
W3Y4YCHUS  HACJICJCTBEHHOCTHM  YEJIOBEKA:  TCHEATOTMYECKH,  OJIM3HEIOBBIH,
IUTOTEHETUYCCKUN, THOPUAN3AIUS COMAaTHUECKUX KIIETOK.

HacnencrBeHnsle 00Jie3HU, UX PacCIpOCTpaHEHUE B MOMYJISALUAX 4esnoBeka. Mepbl
npoUIIaKTUKN HACTIEACTBEHHBIX 3a00JIeBaHUM uenoBeka. BpenHnoe BAMSHUE alKOTOIS,
HUKOTMHA Y HAPKOTHMYECKHUX BEIIECTB HA HACJIEACTBEHHOCTh 4YeJoBeKa. Meauko-
FEHETUYECKOE KOHCYJbTHpOBaHHME. KpuThka pacuCTCKMX TEOpUHM C  MO3ULUN
COBPEMEHHOW T€HETUKH.

JHemoncmpayuu: Tabnuia «CuMBOJIBI POAOCIOBHONY, PUCYHKH,
WUTIOCTPUPYIOIINE XPOMOCOMHBIE AaHOMAJUM 4YeJIOBeKa HM WX (PEHOTUIIUYECKHE

IMPOABJICHUA.
Y4yeOHO-TEeMAaTHUECKHH IJIAH
Ne Hanmenosanne Komn- | B ToM uncne
n/m Pa3/IciioB 1 TEM BO | TIpaktuueckue ®opmbI pabOTHI
1acos 3aHATHS
1 | Beenenue. 1 - JnarHoctrka, TECTUpPOBAHUE.
| 2 | Pemenune 3amad mo teme | 6 | 5 | [IpakTUKyM MO pelIeHHIO 3a4a4.
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«MonekyinsipHas OHOJIOTUS»
IIpoBepka 3HaHMP, YMEHHU H
HAaBBIKOB IIOJIy4YE€HHBIX IpH
n3yyeHun temel «Pemienue 3agad
110 MOJIEKYJISIPHOM OHOJIOTHIY.

3 | Pemenue 3aga4 no reme 11 9 [IpakTuKyM MO pelIeHHIO 3a1a4.
«{uTonorus»
[IpoBepka 3HaHU, yMEHUH U
HaBBIKOB MOJIYYEHHBIX npu
u3yyeHuu tembl «PemieHue 3anay
10 ITUTOJIOTUN.

4 | Pemienue 3a7a4 1o Teme 15 13 [IpakTUKyM MO peLICHHIO 3a7a4.
«"eneruka»
[IpoBepka 3HaHUWil, yYMEHUU U
HaBBIKOB MOJIYYEHHBIX pu
n3ydeHun temsl «Pemienue 3amau
110 TEHETUKE.

5 | 3auér no kypcy «Pemenune 1 - [IpoBepka 3HaHW, YMEHHUU U
3aa4 10 001Iel ONOIOTHII HaBBIKOB,  IIOJIyUEHHBIX  IIpU
U3y4eHUM  3JIEKTHBHOTO  Kypca
«Pemenne 3agau  no  oOwiel
OHOJIOTUIY

Temui pecpepamoe:

¢ ['eHEeTHKA: NCTOPHUS U COBPEMEHHOCTb.

® MeTo/ bl U3yUeHUs HACIEICTBEHHOCTH YeTIOBEKA.

¢ ['eHeTHYECKast MEIUIIMHA: IIaTH B OyIyIiee.

e UeMm omacHbl OJIM3KOPOICTBEHHbBIE OpaKku?

e lI3ydeHrne W NMPOTHO3MPOBAHWE HACIIECIOBAHWS KOHKPETHOTO IPHU3HAKA B CBOCH
CeMbe.

e /I3yueHne nposBICHUS IPU3HAKOB Y JOMAITHUX TUTOMIIEB.
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TEMATHUYECKOE IINTAHUPOBAHHUE

JieKTUBHBIN Kypc «Pemenue 3aaa4 mo odmei omosiorun», 10 kiaacc

Ne Tema 3ansarus Koma-Bo Jara nmpoBeaeHus
4acoB TU1aH ¢dakt
1 | Beenenue. 1 06.09.
Pa3nea 1. Pemienune 3axa4 no reme «MoJiekyasipaas 0uoJiorus» (6 4acos)
2 XuMUYeCcKui cocTaB KieTku. Heopranmueckue BeniecTna. 1 13.09
3 XHUMHYECKHI COCTaB KIETKU. YTJIIEBOAEIL. JIMIHIBI. 1 20.09
4 | Xumuueckui coctaB KieTKu. benku. 1 27.09
5 | XuMuueckuii cocraB KJIeTKU. HyKIIEeMHOBBIE KUCIIOTHI. 1 04.10
6 | Hykneunossie kuciotel. ATO. 1 11.10
7 | KoutponbHas pabora no pazzaeny: «MomekynspHas OHOIOTH. 1 18.10
Pa3znea 2. Pemenne 3aga4 no teme «llurosorus» (11 yacoB)
8 | Huromorus xak Hayka. Knerounas teopus. 1 25.10
9 | CtpoeHue KIETKU U €€ OpraHOUIbI. 1 08.11
10 | dorocunTes. 1 15.11
11 | DHeprernueckuii OOMeH. 1 22.11
12 | buocunTes Oenka. 1 20.11
13 | buocunTes Oenka. 1 06.12
14 | Tunel neaeHus KIETOK. 1 13.12
15 | becnonoe u 1onoBoe pa3MHOXKEHUE. 1 20.12
16 | I[TonoBoe pazmHoOxeHUE. Meno3. 1 27.12
17 | UnauBuayanbHOE pa3BUTHE OPraHU3MOB. 1 10.01
18 | KonTponpHas padota o pazaeny «Llutonorus. 1 17.01
Pa3znen 3. Pemienue 3a1a4 no reme «I'eneruxa» (15 yacoB)
19 | He3aBucumoe Hacie10BaHUE MPU3HAKOB. 1 24.01
20 | PemeHue reHeTHYECKHX 3a7]a4 HA MOHOTUOPHIHOE CKpEIBaHHE. 1 31.01
21 | PemeHue reHeTHYECKUX 3a/1a4 HA TUTUOPUHOE CKpEIIUBaHUeE. 1 07.02
22 | PemieHue reHeTHYECKHX 3aa4 HA aHAJIM3UPYIOILEE CKPEILMBAHHUE. 1 14.02
23 | B3auMogencTBue reHoB. 1 21.02
24 | PemieHne reHETMYECKHUX 3a7a4 HA HEMOJIHOE JOMUHUPOBAHHUE. 1 28.02
25 | Omnpenenenue rpyIin KpOBH YEIOBEKa — 1 07.03
pUMep KOJOMUHUPOBAHUS aJUIEIIbHBIX T€HOB.
26 | Pemenne koMOMHUPOBAHHBIX 33]1a4. 1 14.03
27 | XpoMOCOMHasl TEOpHUsl HACIIEICTBEHHOCTH. 1 28.03
28 | PemeHune reneTnueckux 3a7ad Ha CUEIJIEHHOE HACIIEI0BAHUE 1 04.04
MIPU3HAKOB.
29 | I'eneruka noua. 1 11.04
30 | CocTaBieHHE pOJOCIOBHOM. 1 18.04
31 | 3aKOHOMEPHOCTH U3MEHYUBOCTH. 1 25.04
32 | I'eneTuka yenoBeka. 1 16.05
33 | KonrponbHas padota no pazzaeny «l eHeTukay. 1 23.05
34 | 3auér no kypcy «Pemenue 3a1a4 mo o01Iel OUOTOTHIY. 1 30.05
Uroro: 34 yaca
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INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA JIEKTUBHOI'O KYPCA
1.1. TInanupyembie 00pa30BaTEIbHbBIE PE3YIbTATHI
[IpensiaraemMblil 3€KTUBHBIN KypC TIpeIHa3HaueH JIs yuyaruxcs 10 kinacca u
paccunTaH Ha 34 yaca. DJEKTUBHBIN Kypc yriyOJsieT 0a30BbI€ 3HAHUS 10
OMOJIOTHH U HaNpaBlieH Ha (POPMHUPOBAHUE U PA3BUTHE OCHOBHBIX YUEOHBIX
KOMITIETEHIIUN B X0JI€ PEIICHUsS] OMOJIOTUYECKUX 3a]1a4.

Konyenyusa npoepammul Kypca 3akatodaeTcs B TOM, 4TO €€ pa3paboTKa cBs3aHa C
Ppa3pabOTKOM CHCTEMBI CIIEIUATTM3UPOBAHHON OATOTOBKH (MPO(HUIBHOTO O0YUYEHUS)
B CTapIIUX KJIacCaxX M HAMPAaBJICHO HA PEATU3aLHUI0 JTUYHOCTHO - OPUEHTUPOBAHHOTO

mpolecca, Mpu KOTOPOM MaKCUMaJIbHO YUUTHIBAIOTCS HHTEPECHI, CKIIOHHOCTH, U

CHOCOOHOCTH CTapIIeKIacCHUKOB. OCHOBHOM aKIIEHT Kypca CTaBUTCS HE Ha
IPUOPUTETE COJCPKAHUS, @ HA MPUOPUTETE OCBOCHHSI YIAITUMUCS CIIOCOO0B
JEeHCTBUI, HE HAaHOCA yIepO caMOMY COJEPKaHUIO, T.€. PA3BUTHIO PEIMETHBIX U
MEKIPEAMETHBIX KOMIIETEHIINH, YTO HAXOAUT OTPAKEHHE B KOHTPOIBHO-
M3MEPUTENBHBIX MaTepuanax EI'D.

Axmyanshocms JAHHOTO AJIEKTUBHOIO Kypca MOJKPEIUISIETCS IPaKTUYECKON
3HaYMMOCTBIO U3YYaeMbIX TEM, YTO CIIOCOOCTBYET MOBBINICHUIO HHTEpEca K
MO3HAHUIO0 OUOJIOTUM U OPUEHTUPYET Ha BBIOOp Mpoduiist. Y o0ydaroniuxcs
CKJIa/IbIBAETCs MIEPBOE MPEACTABICHUE O TBOPUYECKON Hay4dHO-UCCIEA0BATEIbCKOM
JeSITEIbHOCTH, HAKAIUTMBAIOTCSI YMEHHUS CAMOCTOSITEIBHO PACIIUPATH 3HAHUS.
AxmyansHocms yMEHUS pellaTh 3a7aud M0 OMOJOTUM BO3pPAcTaeT B CBSA3H C
BBegeHreM EI'D mo Ouonorum, a Takke C TeM, 4TO HEOOXOJIMMO NPUMEHSTh
3HaHWs Ha MpakTuke. Pemenne 3amad 1o OMOJIOTUH 1aeT BO3MOXKHOCTDH JIy4IIE
no3HaTh (yHAaAMEHTAIbHBIE OOIIEONOIOTUYECKHUE MOHATHS, OTPAXKAIOIINE CTPOCHUE

1 QYHKIIMOHUPOBAaHNE OWOJIOTMYECKUX CUCTEM Ha BCEX YPOBHSIX OpPTaHU3AINU

KU3HU.
Pemenne 3amad 1o OMOJIOTHUHM MO3BOJISIET TAKXKE YIIAYOUTh U 3aKPEMUTh 3HAHUS 10
paznenam  o6mei O6uosorud. OrpoOMHYI0 BaXHOCTh B HEPEPHIBHOM
o0pa3oBaHUM TPUOOPETAIOT BOMPOCHI CAMOCTOSITENIHPHOW PAOOTHI ydaluxcs,

YMEHHUEC MBICIUTb CAMOCTOATCIIbBHO W HAXOAWTH PCIHICHUC. COS}I&IOTCH YCIIO0BUA
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JUISL UHJIMBUYaJIbHOM U TPYyNIOBOM (POpPM NESITEIbHOCTH yYalIuXCsl.
Ocobennocmamu npozpammsl Kypca SIBISIECTCS TECHAsS CBSA3b €0 COEPIKaHUSA C
ypoKaM# 00IIeil OMOJIOTMH U COOTBETCTBUE TpeOoBaHUsIM ['ocymapcTBEHHOTrO

cranaapra. [lonbop MarepuanoB s 3aHATHIA OCYIIECTBIISIETCS HA OCHOBE
KOMIIETEHTHOCTHO - OPUEHTUPOBAHHBIX 3a/IaHUI, HAITPABJICHHBIX HA Pa3BUTHE TPEX

YpOBHEHM 00YYEHHOCTH: PENPOAYKTUBHOTO, IPUKIIATHOTO U TBOPUYECKOTO.

L]envio kypca sensemcs.

O0600u1IeHue, cucremMaTu3alus, paclIupeHre U yriayOJeHue 3HaHui yJamuxcst o0
OCHOBHBIX OMOJIOTMUECKHUX 3aKOHOMEPHOCTAX; (POPMUPOBAHUE HABBIKOB PEIICHUS
OMOJIOTUYECKHUX 3aJa4 Pa3JInYHBIX TUIIOB.
3aoauu:

1. ®opmMupoBaHuE CUCTEMBI 3HAHUI 10 OCHOBHBIM 3aKOHAM OMOJIOTUHU.

2. ®opMHUPOBAHUE YMEHUIN U HABBIKOB PEIICHHS OMOJIOTMYECKUX 3a1au
PENpPOIYKTUBHOIO, IPUKJIAAHOIO U TBOPUYECKOrO XapakTepa.

3. OtpaboTKa HABBIKOB IPUMEHEHHS T€HETUYECKHUX 3aKOHOB.

4. ®opmupoBaHue MOTPEOHOCTU B MPUOOPETEHNU HOBBIX 3HAHUW U CIIOCO0AX MX
HOJTyYeHUs IIyTeM caMo0Opa30BaHusl.
bnazooapsa snexmusnomy Kypcy no 6uonocuu 6bInOJIHAEMCs HeCKOIbKO (OYHKYUU:
1. Kypc «Pemienne 3a1a4 o o01ieit OMoIoruuy moMoraeT 3aKpenuTh U YIIIyOuTh
YPOBEHb 3HAHUI ydaluxcs M0 OMOJIOTHH, IPUMEHUTD 3TH 3HAHUS ITyTEM PEILICHUS
OMOJIOTUYECKUX 3a]1aY.

2. Ocy1ecTBIseTCs TNYHOCTHO-OPUEHTUPOBAHHBIN MO1X0 B 00yueHuu. To ecTb
YUUTBIBAIOTCS MHAUBUAYAJIbHbIE CKIOHHOCTH M CLIOCOOHOCTH YYaIlIUXCS U
CO3/1aI0TCsl YCJIOBUS AJis1 0OYUEHHUsI UX B COOTBETCTBUU C MPOPECCHOHATBHBIMU
UHTEpECaMHU.

B pezynomame npoxoosicoenusi npocpammol 31eKmMuUHo20 Kypca:
Yuawuecs 0ondrcnol 3nams:

e (OCHOBHBIC IOHATHS MOH@KYHHPHOﬁ 6I/IOJ'IOFI/II/I, IOUTOJOTHNHU U I'CHCTHUKH,
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e (OOmume cBeeHUS O MOJIEKYJISIPHBIX U KJIETOUHBIX MEXaHHW3Max HacJleJ0BaHus
TeHOB 1 (JOPMUPOBAHUS TIPU3HAKOB;
e Crenuduyeckue TEPMUHBI U CUMBOJIMKY, UCTIOJb3yEeMbI€ TIPH PEIICHUH
TeHEeTUYECKHUX 3aj1a4 M 3aJ1a4 110 MOJICKYJIIPHOU OUOJIOTHH;
e CrtpoeHue u GyHKIIUN OPTaHOUIOB KJIETKH. OCHOBHBIC MTOJIOKEHUS KIIECTOUHOMN
teopuu T. [lIBanna u M. lllnennena;
o XWMHUYECKHI COCTaB KJICTKU: OCJIKH, )KUPHI, YIIICBOIbI, HYKJICHHOBBIC
KHUCJIOTHI,
e MexaHU3M MPOIIECCOB KU3HEACITEIIPHOCTH KIETKH: YHEPTETUICCKUN OOMEH,
rIacTUYeckuit oOMeH: (hoTocuHTEe3, OMOCUHTES;
e 3akoHsl Menaensl, 3akoH MopraHna, 3aK0OH YHCTOTHI TaMeET;
¢ buomornueckoe 3HaUEHNUE BCEX MPOIIECCOB KUZHEICATCITLHOCTH,
MIPOUCXOISIINX B KIIETKE;
e dOopMbI UBMEHYMBOCTH, TPUIMHBI H3MEHUUBOCTH;

L AJ'II‘OpI/ITMBI pCUICHUA 3a1a4 0a30BOro M MOBBIIIEHHOTO YPOBHA CIIOKHOCTH.

Vuawuecs oondcnvl ymems:
e BricTpauBaTh aJITOPUTM pEIICHUS 3a/1a4 Ha OCHOBE MOJTyUYEHHBIX
TEOPETUUECKHUX 3HAaHUH 3aKOHOB LIUTOJIOTUH, MOJIEKYJIIPHOU OMOJIOTHH,
TCHETUKH,
e  OOBACHATH POJIb FTEHETUKU B (POPMUPOBAHUN HAYYHOTO MUPOBO33PEHHS;
CoJIepKaHuE TeHETUUECKON 3a1auu;
e (O000maTe 1 MPUMEHATH 3HAHUS O KJIIETOYHOM U OPTaHU3MEHHOM YPOBHE
OpraHu3aliU KU3HU;
e O0600mmaTh ¥ IPUMEHSTH 3HAHUS 0 MHOTOOOpa3UK OPraHU3MOB Pa3HBIX
APCTB;
e ComnocTaBisiTh 0COOEHHOCTH CTPOEHUS U PYHKIIMOHUPOBAHUS OPraHU3MOB
pa3HBIX 1IapCTB;

e VYcraHaBIMBATh MOCJICI0BATEILHOCTh OMOJIOTHYECKHUX O6B€KTOB, IMpOHICCCOB,

SIBJICHU;
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e YcraHaBIMBaTh NPUYMHHO-CIIEICTBEHHBIE CBA3H, J€1aTh 00001IEHUS,
IIOIIOJIHATD U CUCTEMATU3UPOBATH NOJIYYEHHBIE 3HAHUS,
e [lpuMeHsATH OMONOrMYECKHUE 3HAHUS B IPAKTUUYECKUX CUTYalUsAX (IPaKTUKO-
OpPUEHTHPOBAHHOE 3aJJaHKE); IPUMEHSITh TEPMHUHBI 110 TEHETUKE, CAMBOJIUKY
IIPU PEIIEHUU T€HETUYECKUX 3a1a4.
e Pemare 3aa4M 110 HUTOJIOTMH 6a30BOT0 YPOBHS U TOBBIIIEHHOTO Ha
IIPUMEHEHUE 3HaHUW B HOBOM CUTYallNH;
e Pemare 3a7aud MO reHETHKE 0A30BOTO YPOBHS U MOBBIIIIEHHOTO Ha
IIPUMEHEHUE 3HAHUN B HOBOW CUTYAllNH;
e Pemare 3a7auu 1O MOJIEKYJIAPHOUM OGMosoruu 0a30BOTO YPOBHS U
NOBBIIIEHHOTO HA IPUMEHEHUE 3HAHUN B HOBOM CUTYallNH;
e lcnonbs30BaTh 001IKE TPUEMBI pA0OTHI C TECTOBBIMU 33IaHUSIMU  PA3IMYHON
CJII0KHOCTH, OPUEHTUPOBATHCS B IPOTPAMMHOM MaTEpHUase, YMETh YETKO
(opMyIHUpPOBATH CBOM MBICIIH;
e [lonb30BaThCA pa3IUYHBIMU TOCOOUSIMHU, CIIPABOYHON JTUTEPATYPOU,

HNHTEpHET-UCTOYHUKAMH.

ConepkaHue MporpaMMbl dJIEKTUBHOTO Kypca BKIIFOYAET 3 OCHOBHBIE pa3jiena:
pelieHre 3ajad o MOJIEKYJISIpHOM OMOJIOTHH, pelIeHHe 3ajad 10 [IUTOJIOTHH,
peleHre 3a1a4 10 FeHETUKE, TaHHbIE Pa3/ielibl JEATCA Ha TEMBI, U KaXaas TeMa
AJIIEKTUBHOIO Kypca SIBJSIETCS MPOJI0JKEHUEM Kypca OMOJIOruu. DIEeKTUBHBIM KypC

BKIIIOYACT TCOPCTUYCCKUC 3aHATHA U IIPAKTUKYMEI I10 PCIICHUIO 3a1a1.

1.2. Ilmanupyemble BOCIUTATENBHBIE PE3YIIHTATHI
IInanupyemble pe3ynbTaTbl BOCIIUTAHKS HALEJIECHbBI HA IEPCIIEKTUBY PA3BUTHS U
CTaHOBJICHUSI INYHOCTH OOyyarolerocs. Pe3ynbrarbl JOCTUXKEHUS LETH, PEIICHUS
3a/1ay BOCIIUTAHUS AaHbl B POpMeE LEIEBbIX OPUEHTUPOB.

HGHGBBIG OPHUCHTHUPHI PC3YJIbTATOB BOCIIUTAHUA
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Ha YpOBHE CpeIHEro 00IIero oopa3oBaHus

Hanpagnenus XapaKkTepUCTUKH (MIOKA3ATENH )

I'paxxnanckoe Oco03HaHHO BBIPAXKAKOUIUN CBOIO POCCHICKYIO TPaXJaHCKYIO
UJICHTUYHOCTD B MOJIMKYJIBTYPHOM U MHOTOKOH(DECCHOHALHOM
pPOCCUICKOM O0IIECTBE, COBPEMEHHOM MHPOBOM COOOIIIECTBE.
Co3Harommii CBO€ €AMHCTBO ¢ HapoaoM Poccum kak
HMCTOYHUKOM BJIACTH U CYOBEKTOM ThICSUYEIETHEN POCCUNUCKOM
rocyJIapCTBEHHOCTH, C POCCUICKUM roCy/1apCTBOM,
OTBETCTBEHHOCTH 33 PA3BUTHUE CTPAHBI, POCCUICKON
roCyJJapCTBEHHOCTH B HACTOAILEM U OYyTyIIeM.
[IposiBasitomuii TOTOBHOCTH K 3amuTe PoauHbl, CHOCOOHBIM
apryMEHTHUPOBAHHO OTCTaUBATh CYBEPEHUTET U JIOCTOMHCTBO
Hapona Poccum n Poceniickoro rocynapcra, COXpaHsATh U
3alUIIaTh UCTOPUYECKYIO MpaBay 0 PoccuiickoM rocy1apcTBe B
MPOIIJIOM U B COBPEMEHHOCTH.
OpueHTHPOBAHHBIM HA AKTUBHOE TPAXKIAHCKOE YUaCTHE HA
OCHOBE YBa)KEHHUS 3aKOHA M MPABOIOPsIIKA, PAaB U CBOOOT
COTpPaXKJiaH, YBAXXEHUS K UICTOPUUYECKOMY U KYJIbTYPHOMY
Hacienuro Pocecun.

OCO3HaHHO U JI€ATENbHO BhIPAXKAIOIINUNA HEMPUATUE JTFOO0U
JUCKPUMUHAILIMK B O0IIECTBE MO COLMATBHBIM, HAITMOHAJIBHBIM,
PaCOBBIM, PETUTHO3HBIM IPU3HAKAM, MIPOSIBIICHUN 3KCTPEMU3MA,
Teppopu3Ma, KOPPYMIUU, aHTUTOCYTapCTBEHHOM JAESTEILHOCTH.

OO6aaromuii ONBITOM TPAXKIAHCKON COIMAIEHO 3HAYUMOMN
NeATEeILHOCTH (IITKOJIBHOM CaMOYTIPABJICHUH, TOOPOBOJILYECTBE,
AKOJIOTUYECKHUX, TPUPOIOOXPAHHBIX, BOCHHO-TTATPUOTHUYECKUX U

JIp. 00BETUHEHUSIX, AKIIHSIX, TPOTrpaMmMax).

[TatpuoTnyecko Bripaxxaromui cBOX 3THOKYJIBTYPHYIO UIEHTUYHOCTb,

e JEMOHCTPUPYIOLIMI TPUBEPKEHHOCTh K POJTHOM KYJIbTypE Ha

OCHOBE JIFOOBH K CBOEMY HapoJ1y, 3HAHUS €0 UCTOPHUH U
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KYJIbTYPBI.
CosHaromuii ce0s1 maTproOTOM CBOETo Hapoja 1 Hapona Poccun
B LIEJIOM, JEATEIBbHO BBIPAXKAIOIIUKM YyBCTBO IPUYACTHOCTH K
MHOTOHAIMOHAIIbHOMY Hapoay Poccum, k Poccuiickomy
OTeuecTBy, CBOIO OOLIEPOCCHICKYIO KYIbTYPHYIO
UJEHTUYHOCTb.

[IposBasirommiA 1esTEIbHOE IEHHOCTHOE OTHOIIEHUE K
HUCTOPUYECKOMY U KYJbTYPHOMY HACJIEANIO CBOETO U APYTUX
HapooB Poccuu, K HALIMOHAJIBHBIM CUMBOJIaM, ITPa3IHUKaM,
MaMSATHUKAM, TPAJULIUSAM HApPOI0B, MPOKUBAOIINUX B POJTHOU
crpane — Poccun.

[TposaBnsironui yBaXKEHHUE K COOTCUYECTBEHHUKAM,
MPOXKUBAIOIINM 32 PyOEKOM, MOJAEPKUBAIOIINI UX MTpaBa,
3aIlUTy UX UHTEPECOB B COXPAaHEHUU OOIIEPOCCUNCKON

KYJbTYPHOU UACHTUYHOCTH.

JlyxoBHO- [TposBisitonyii TPUBEPKEHHOCTH TPATUIIUOHHBIM JTYXOBHO-
HPABCTBEHHOE HPaBCTBEHHBIM LIEHHOCTSM, KYJIbType Hapo10B Poccun (¢
Y4ETOM MUPOBO33PEHUYECKOTr0, HATMOHAIBHOTO, PETUTHO3HOTO
CaMOOIIPEICJICHUSI CEMbU, INYHOTO CaMOOIIPEICIICHU).
JIeCTBYIOIIMIA U OLICHUBAIOIINN CBOE MOBEJICHUE U MOCTYIIKH,
MOBEJICHUE U MOCTYIKU APYTUX JIIOAEH C TO3ULINI
TPAAUIIMOHHBIX POCCUHUCKUX TYXOBHO-HPAaBCTBEHHBIX,
COLMOKYJIbTYPHBIX LIECHHOCTEW U HOPM C YYETOM OCO3HAHUS
MOCJIEACTBUNA MOCTYIIKOB.

Co3Haroui 1 AEATEIHbHO BIPAXKAIOIITHUN MTOHUMaHUE 1IEHHOCTH
Ka)XKJ0l 4EJI0BEUECKOM JTUUYHOCTH, CBOOOIBI
MHPOBO33PEHYSCKOT0 BRIOOPA, CAMOOTIPEICIICHHS, OTHOILICHUS K
PEIIUTUH U PEIMTUO3HOW MPUHAJIEKHOCTH YEJIOBEKA.
JleMOHCTpUpPYIOIINI YBa)KEHUE K MTPEACTABUTEIISIM PA3IIMUHBIX

ATHOKYJIBTYPHBIX IPYIIIL, TPAJIUIIMOHHBIX PEJIUTUN HAPOJIOB
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Poccun, HalMOHANBHOMY IOCTOMHCTBY, PETUTHO3HBIM
yOXKIEHUSAM C yI€TOM COOJIO/IEHNSI KOHCTUTYITMOHHBIX TIPAB U
CBOOOJ] BCEX rpak/iaH.

[ToHnMaromuy U AeATEeIbHO BBIPAXKAIOIMINN IEHHOCTh
MEXPEITUTHO3HOT0, MEKHAIIMOHAIIBHOTO COTJIACHS JTIIOJIEH,
rpaxkaaH, HaponoB B Poccun.

CnocoOHbIN BECTH JUANIOT C JIFOJAbMH Pa3HbIX
HallMOHAJIBHOCTEW, PETUTMO3HOM MTPUHAJIEKHOCTH, TOCTUTATh B
HEM B3aUMONOHUMAHMS, HAXOAUTH OOIIHUE 1IeJIU U
COTPYIHUYATH I UX TOCTUKECHUS.
OpHEeHTUPOBAHHBIN HA CO3JJaHUE YCTOMYMBOM MHOT'O/ICTHOM
CEMbHU Ha OCHOBE POCCUMCKHUX TPAJAUIIMOHHBIX CEMENHBIX
LIEHHOCTEM, MOHUMaHUU Opaka Kak COr3a MY>KYUHBI U
YKCHILUHBI JJIs1 CO3/1aHUSI CEMbBU, POXKJICHUS U BOCIIUTAHUS B HEU
JIETEH, HEMIPUSITUSA HACUJIUS B CEMbE, YX0J1a OT POAUTEIIbCKOU
OTBETCTBEHHOCTH.

O6nanaromuii copMUPOBAHHBIMU MTPEACTABICHUSIMU O POJIU
PYCCKOTO M POJHOTO SI3bIKOB, JIUTEPATYPHI B )KU3HU YEJIOBEKA,
Hapoja, o0miecTBa, Poccuiickoro rocyiapcraa, ux 3Ha4YCHUU B
JyXOBHO-HPAaBCTBEHHOW KyJIbType Hapoaa Poccuu, mupoBoit
KYJIBTYpE.

JleMOHCTpUPYIOIIMI YCTOMYUBBIA HHTEPEC K UTEHHIO KAK

CPEACTBY MO3HAHUS OTEUECTBEHHOW U MUPOBOU KYJIBTYDHI.

DcTteTudeckoe | 3HAOLUN U yBaXKAIOMIUN Xy10KECTBEHHOE TBOPUECTBO CBOETO
HapoJa, APYyrux HapOI0B, HOHUMAIOIINMN €r0 3HAYCHUE B
KYJBTYpE.
Kputnueckn oueHuBarOmui U AEATENbHO TPOSBIISIIOLINI
MOHUMAaHHUE YMOIMOHAIIBHOTO BO3/IEUCTBUS HCKYCCTBA, €r0
BJIMSIHUS HA JYIIEBHOE COCTOSIHUE U TTOBEICHUE JIFOAEH.

Co3Haromuii ¥ AeSITENbHO NPOSBISIONINN TOHUMaHUE

[okymMeHT co3aaH B anekTpoHHon chopme. Ne 97 ot 18.09.2023. UcnonHutens: XaHoukosa A.Q r.I’BJTEKTPOHHbIﬁ
CrpaHuua 16 us 22. CTpaHuua cosgaxa: 14.09.2023 15:15 =¥ TATAPCTAH



XYJI0’)KECTBEHHOM KYJbTYpPbI KaK CpPEJICTBAa KOMMYHHUKAIIUHU U
CaMOBBIPAYKEHHUS B COBPEMEHHOM OOIIECTBE, 3HAYCHUE
HPaBCTBEHHBIX HOPM, IICHHOCTEH, TPAJIULIUIA B HCKYCCTBE.
OpueHTHPOBAHHBIN HA OCO3HAHHOE CAMOBBIPAXKEHUE B PA3HBIX
BHJIaX UCKYCCTBA, Xy/10’)KECTBEHHOM TBOPYECTBE C YUETOM
POCCUICKUX TPAaTUIIMOHHBIX JYXOBHBIX U HPABCTBEHHBIX
IIEHHOCTEH, Ha 3CTETUYECKOE O0YCTPOHCTBO COOCTBEHHOTO
ObITa.

Bripaxkaronuii HoHMMaHUe [IEHHOCTH OTEYECTBEHHOTO U
MHUPOBOT0 XY0KECTBEHHOI'O HACIIEIUSI, POJIM HAPOIHBIX

TpaI[I/I]_II/Iﬁ N HAapOAHOI'O TBOPUYCCTBA B HCKYCCTBC.

Pusnyeckoe [ToHnMaromuii ¥ BBIPaKAarOUIUN B MPAKTUYECKON AEATEIIBHOCTH
LIEHHOCTb >KM3HU, 3J0POBbs U 0€30MaCHOCTH, 3HAUEHHE JIMYHBIX
YCWINN B COXPAaHEHUH U YKPEIIJIEHUU CBOETO 30POBBS,
370pOBbS IPYTUX JIFOJCH.

Bripakaroiuii Ha MpakTUKE YCTaHOBKY Ha 3/10pOBbIi 00pa3
YKU3HU (340pOBOE MUTAHUE, COONIOICHUE TUTUEHBI, PEXKUM
3aHATHI U OTAbIXA, PU3HUECKasi aKTUBHOCTD), CTPEMJICHHUE K
(buznyecKOMy CaMOCOBEPILIEHCTBOBAHUIO, COOJIIOIAt0OIIUI U
pornaraHAupPYyOIUi 0€30NaCHbIN U 310POBBIA 00pa3 KU3HU.
[IposiBasitouii coO3HATENbHOE U 00OOCHOBAHHOE HEMPUSITHE
BPEIHBIX 1)1 (PU3HUUECKOT0 U IICUXUYECKOTO 3/10POBbS
OPUBBIYEK, MOBEJIEHUS (YIIOTPEOJIEHUE aJIKOr0Jisl, HAPKOTHKOB,
KypEeHHUE, UTPOBasi U MHbIE 3aBUCUMOCTH, JECTPYKTUBHOE

IOBEJICHHE B 00IIeCTBE M ITU(POBOM cpeie).
CoOmroaronuii mpaBusia JUYHON M 00IIECTBEHHOM
0€30IMacHOCTH, B TOM YHCJIe OE30MMaCHOTO MOBEICHUS B
MH(}OPMAITMOHHOMN cpejie.

PazBuBaromnuii cBou CriocOOHOCTH aIaNTHPOBATHCS K

CTPCCCOBBIM CUTYyaAllUsIM B 06IIICHI/II/I, B Pa3HbIX KOJUICKTHUBAX, K
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MEHSIOIIMMCS COLIMATIbHBIM, TH)OPMAIIMOHHBIM U IPUPOJIHBIM
YCJIOBUSIM.

JIeMOHCTpUPYIONINI HABBIKU peIIEKCUU CBOETO (hU3UUECKOTO U
MICUXOJIOTUYECKOTO COCTOSIHUS, COCTOSTHUS OKPYXKAIOIIUX JIFOIeH
C TOYKH 3p€HHUsI 0€30MMaCHOCTH, CO3HATENBHOTO YIIPABICHUS
CBOUM HMOIIMOHAJILHBIM COCTOSIHUEM, TOTOBHOCTh U YMEHHSI

OKa3bIBATH IICPBYIO ITIOMOIIb cebe n APYIUM JIIOO5IM.

Tpynosoe YBaxauun Tpya, pe3yJabTaThl TPYIa, TPYAOBYIO
COOCTBEHHOCTb, MaTEpUAIbHbBIE PECYPCHI U CPEJICTBA CBOU U
JIPYTUX JIIOJIEd, TPYAOBBIE U TPO(PECCHOHATIBHBIE TOCTHKEHUS
CBOMX 3€MJISIKOB, UX COLMAJIBbHO 3HAYMMBIN BKJIaJ B pa3BUTHE
CBOETrO MOCEJICHHUS], Kpasi, CTPAHBI.
[IposiBastomuii chOpMUPOBAHHBIE HABBIKU TPYIOJIIOOMS,
TOTOBHOCTB K YECTHOMY TPYAY.

Y4acTByOMMN MPAKTUYECKH B COUAIBHO 3HAUYMMOW TPYAOBOU
JEATEIbHOCTH PAa3HOIO BUJIA B CEMbE, IIKOJIE, CBOEH MECTHOCTH,
B TOM YHCJIE OIUIAYMBAEMOM TPYZAE B KAHUKYJIIPHBIE IEPUOBI, C
y4eToM COOJIIOJIEHNS HOPM TPYIOBOT'O 3aKOHOIaTEIbCTBA.
CnocoOHBIN K TBOPUYECKOM CO3UAATEIBLHOMN COIUATBLHO
3HAYMMOM TPYIAOBOU JIEATETLHOCTH B PA3JIMYHBIX COLUATBHO-
TPYJAOBBIX POJISIX, B TOM YHUCIIE MPEANPUHUMATEIbCKOM
NESATEIBHOCTH B YCIOBUSX CAMO3aHATOCTH UM HAEMHOTO TPyAa.
OpHueHTUPOBAHHBIN HA OCO3HAHHBIN BHIOOP Cephl TPYI0BO,
npo(heCCUOHATILHON S TEIbBHOCTH B POCCUNCKOM OOIIECTBE C
YU€TOM JIMYHBIX KU3HEHHBIX TUIAHOB, MOTPEOHOCTEN CBOECH
ceMbH, o0I111eCTBa.
Bripakaronuii 0CO3HaHHYIO TOTOBHOCTD ITOJy4YEHUS
npodeccruoHanbHOT0 00pa30BaHUsl, K HEIPEPHIBHOMY
00pa30BaHMIO B TEUCHHUE KU3HU KaK YCIOBUIO YCIEIIHOM

po¢eCCHOHAIILHON 1 OOIIIECTBEHHON JISITEIIbHOCTH.
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[Tonumaromuii cieruuKy Tpya0BOH AeSATEILHOCTH,
PEryIMpPOBaHMS TPYAOBBIX OTHOIICHHM, CAMOOOPA30BAHUS U
podheCCUOHAIBHOM CaMOMOArOTOBKH B MH()OPMAIIMOHHOM
BBICOKOTEXHOJIOTHYECKOM OOIIECTBE, TOTOBBIM YUUTHCS U

TPYAUTHCA B COBPEMEHHOM OOIIECTBE.

DKOJI0rI4eCcKoe Bripaxkaromnuiit u eMOHCTpUPYIOIINH chOPMUPOBAHHOCTD

AKOJIOTMYECKOHN KYJIbTYypbl HA OCHOBE MIOHUMAaHUS BIUSIHUS

COLUAIBHO-OKOHOMUYECKUX MTPOLECCOB HA OKPYKAIOIIYIO

MIPUPOIAHYIO CpENy.

[Tpumenstommii 3HaHUs COIIMATBHBIX U €CTECTBEHHBIX HAYK IS

pellIeHUs 3a71a4 110 OXPAHE OKPYKAIOIIEH CPEIbl.

Bripaxxarommii 1eATebHOE HENPUATHE NEUCTBUM, TPUHOCIIIUX

BpE/l PUPOJIC, OKPYKAIOIIEH Cpeae.

3HAIOMMKN ¥ MPUMEHSIOIINN YMEHUS pa3yMHOTO, OSPEKIMBOTO

NPUPOAOIIOIL30BaHUS B OBITY, B 00IIECTBEHHOM IIPOCTPAHCTBRE.
HNmerommi U pa3BUBaOIINAN OTBIT 3KOJIOTUYECKH

HaIlpaBJICHHOM, MPUPOJTO0XPAHHOM, pecypcocoeperarorieit
NEeATEeIbHOCTH, YYaCTBYIOIIUMI B €ro MPUOOPETEHUN IPYTUMHU

JJFOABMH.

[To3HaBarenbHO | JlesTenbHO BhIpaKarOLIUKM ITI03HABATEIIbHBIE HHTEPECHI B PA3HBIX
e MPEAMETHBIX 00JIACTAX C YUETOM CBOMX CIIOCOOHOCTEH,
JIOCTUKEHUM.

OO6unafaromuii MpeACTaBICHUEM O HAYYHOU KapTUHE MUPA C
YYETOM COBPEMEHHBIX JTOCTHKEHUM HAYKU U TEXHUKHU,
JIOCTOBEPHOU HAYyYHOW MH(POPMAIIUU, OTKPHITUIX MUPOBOM U
OTEYECTBEHHOW HAYKH.

Bripaxaronuii HaBbIKM apTyMEHTUPOBAHHOW KPUTHUKHU
AHTUHAYYHBIX IIPEICTABICHUM, UAEH, KOHIETIIUN, HABBIKU
KPUTHUYECKOTO MBIILICHUS.

Co3Haromuii 1 apryMEHTUPOBAHHO BBIPAYKAIOIINI TOHUMAaHHE
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MUpE.

3HAYEHUsI HAYKW, HAYYHBIX JOCTHKCHUH B )KU3HU POCCUIICKOTO
oOmiecTBa, B 00€CIeYeHHH ero Oe30MacHOCTH, B TYMaHUTapHOM,

CONAJIbHO-OKOHOMHNYCCKOM PAa3BUTHH Poccun B COBPCMCHHOM

Pa3BuBaromnuii 1 MpUMEHSIOIMI HABBIKK HAOJIIOICHUA,
HAKOIUICHHS U CUCTeMaTH3alK ()aKTOB, OCMBICIICHHS OIbITA B
€CTECTBEHHOHAYYHON ¥ TYMaHUTAPHOU 00JIaCTAX TO3HAHUS,

HCCJIe,HOBaTeHLCKOﬁ ACATCIIBHOCTH.

IMPUJIOKEHHUE

TemaTn4yeckoe NIAHMPOBAHKE Y4eOHOI0 MaTepuaJIa
y1eKTUBHOTO Kypca «Pemenue 3agau no oomeii 6mosiornm» B 10 ki1acce
C HCINOJIb30BaHUEM 000py10BaHus eHTPa «Touka pocTtay

No Tema Conepxanne Henesas Kon- OCHOBHBIE BUJIBI Hcnons3oB
n/n yCTaHOBKA BO JeSITeIbHOCTH 00yJaroIuXCs aHue
ypoKa 4acoB Ha ypOKe/BHEYPOUHOM obopyznoBa
3aHATUU HUA
Pa3nen 1. Pemenue 3axa4 no reme «MoJiekyJisipHasi ouoJiorusi» (2 yaca)

1 | Xumnueckuit JILP.Ne 1 BeisicHUTB 1 | OnpenenstoT aKTUBHOCTb Haruuk
coctaB kinetku. | «M3yuenue YCIIOBUS MIEPOKCUAA3HI CITIOHBI, ONTHYECK
benkun. (bepMeHTaTUBHOM AKTUBHOCTH HU3MEPSIOT ONTUYECKYIO oif

AKTHBHOCTH CITFOHBD) (bepMeHTOB IJIOTHOCTB PacTBOPOM IJIOTHOCT
u

2 | Xumuueckuit JLP. Ne 2 IomyunTts 1 | IlpurotoBneHue Hatuux
cocTaB KJIeTKH. | «Bpiaenenue u ouucTka | mpemapar roMoreHnara oopasia, pH
Hyxnennoseie | JTHK u3 kierox OYMILEHHOMI 00paboTKa IeTepreHTaMu,

KHUCJIOTBL. pacTeHui» JHK OCaXJICHUE
HYKJIEONIPOTEUIOB, OUHCTKA
JHK
Paznen 2. Pemenue 3axa4y no reme «llurosorus» (8 yacon)

3 | Crpoenue JLP. Ne 3 Joxa3zaTth 1 | I'otoBsT npenapartsl, JaTtank
KIeTKu U €€ | «BuusHue ocMoca Ha 3aBUCUMOCTD M3MEPSIOT OOBEKTHI, 3JEKTPOII
OpTaHOUbI. TyprOpPHOE COCTOSIHHE Typropa oT paboTaroT ¢ JaTYUKOM, POBOIMMO

KJIETOK» WHTEHCUBHOCT 00pabaThIBaIOT pe3yabTaThl | CTH,
51 OIIbITa JIMHENKa
OCMOTHYECKHX
MIPOLIECCOB
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4 | Ctpoenue J.P.Ne 4 BrlsicHUTH 1 | CoOupatot ycraHoBky aist | JlaTumk
kiretkn u  e€ | «CpaBHCHHE pOJIb OTIBITa, PAOOTAIOT C BJIQYKHOCT
OpIraHOU[bI. i dy3noHHOM KYTHKYJIBl U JaT4uKoM, 00pabaThIBalOT | U BO3IyXa

CIOCOOHOCTH npoOKH B Pe3yIbTATHI OIBITA
KJIETOYHOW MEMOpaHbI U | 3aIUTE OT
KJIETOYHOU O0OJIOYKH» | HCHApPEHUSA

BOJIBI C

MTOBEPXHOCTH

KOpHEU u

KITyOHen

5 | Crpoenue JLP.Ne 5 Habaronats 1 | [IpuroroBnenue Muxkpock
kaetku u  e€ | «[lnasmonus u IUIa3MOJIU3 U MHUKpOIpenapara, or, Habop
OpIraHOW[bI. JeTIa3MOJIH3 B JEeTIa3MOIN3 00paboTKa peakTuBaMH, IS

pacTUTENbHOM KIETKE» | B KJIETKE paboTa c MUKPOCKOIIOM Mpenapup
OBaHU
6 | dorocuuTes. T"azoBbIe 3PP eKTH Jlokazartpb 1 | HaGmromaroT JaTamkn
¢dorocuHTE3A. BbI/IETICHNE JIEMOHCTPALIMOHHBIN OMBIT, | KUCIOPOJ
KHCIIOpOJia U 3apHCOBBIBAIOT CXEMY a, pH
MOTJIOILCHHE YCTaHOBKHU, UKCUPYIOT
YTIIEKUCIIOTO XOJI ¥ pe3yJIbTaThl OTIbITA
rasa rnpu
(doTocuHTE3E
7 | ®orocunTes JLP. Ne 6 BriaButh 1 | Cobupatotr ycranoBky s | Jatauku
«Onpenenenue Tporecc OTIBITA, U3MEPSIOT KHCIIOPOJ
MHTEHCUBHOCTHU ¢bukcauuu [IOKa3aTex CPeabl, a, pH
nporiecca (hukcauu YTIEKUCIIOTO (bukcupyror u
YTJIIEKUCIIOTO Ta3a ra3a BOJHBIM AHAIM3HUPYIOT PE3yIbTaThI
KJIETKaMH BOJIOPOCIH pacTeHueM 1o
XJIOPEJIIBIY casury pH
8 | Oueprernueck | JL.P. Ne 7 Hoxazatb 1 | CobuparoT yCTaHOBKY, HaTuuk
uit 0OMeH. «Brigenenune BbIJIETICHHE paboTaroT ¢ JaTYMKaMHU, TeMIepar
YIJIEKHUCIIOTo ra3a u YIJIEKUCIIOTO 00pabaThIBalOT pe3yabTaThl | ypbl, pH
TEIUIOTHI APOOKEBBIMU | ra3a OTIBITA
KJIETKaMH MPU TEIUTIOTHI MTPH
OpoXKEeHHUI CIIUPTOBOM
Opo>keHnn
9 | Tunel nenenwus | JI.P. Ne 8 Onucats 1 | IlpuroraBnuBarot Muxkpock
KJIETOK. «IToBegenne XxpoMOCOM | U3MEHEHUA BpPEMEHHBIE om, Habop
PU MUTOTUYECKOM XPOMOCOMHOT MUKpOIpenaparsl, U3y4aoT | MUKPOIpE
JeJICHUH B KJIETKaX 0 ammapara UX M0J MUKPOCKOIIOM, 1apaToB,
pacTeHui» MIPU MUTO3€ 00pabaThIBalOT pe3yabTaThl | HAOOP JUIs
HAOJIIOICHUI pemnapup
OBaHHUs

10 | TTonoBoe JLP.Ne 9 Onucats 1 | IlpuroraBnuBaroT Muxkpock
pasmHoxeHue. | «IloBeneHue XxpoMocoM | U3MEHEHHUS BPEMEHHBIE om, Habop
Meiios. [P MEMOTUYECKOM XPOMOCOMHOT MUKpPOIIPENapaThl, U3y4arOT | MUKPOIIPE

JIeJICHUH B KJIETKaX 0 amnmapara HX MOJ MUKPOCKOIIOM, napaTos,
pacTeHuin» pu Meio3e 00pabaThIBaIOT pe3yabTaThl | HAOOP JUIs
HaOII0IEHUI Mpemapup
OBaHHUs
Pa3znen 3. Pemenue 3aga4 no teme «I'eneruka» (1 yac)
11 | I'enmeruka mona | JI.P. Ne 10 Hayuutbcs 1 | W3ydaroT mox Muxkpocko
«Omnpeneneane pacro3HaBaTh MHUKPOCKOITOM ITOCTOSIHHBIE | I,  HA0Op
TE€HOTHUIIA IJI0JOBOM (deHoTunuIeck MHUKpOIpenaparsl, MHKPOTIpE
MYLIKH IpO30(UIIbI IO | Me MPU3HAKH paboraroT ¢ Maparos,
dbeHoTUIy» Ha M300paKCHHUSIMH,
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HATYPATbHBIX
npernaparax u
OIIpeNIeIISTh
BO3MOJKHBIC
TeHOTHIIBI
OpraHu3Ma Io
ero geHorumny

00pabaThIBaIOT PE3yIbTATHI
HaOJIIOICHUI
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