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INOACHUTEJIBHASA 3AIIMCKA

Pabouas mporpamma kypca o BeiOopy «IIpakTHKyM MO HUTOJIOTUN» HA YPOBHE CPETHETO
oOmero o00pa3oBaHUsl COCTaBJI€Ha Ha OCHOBE TpeOOBaHMI K pe3yjibTaTaM OCBOCHUS
OenepanbHoit  OOpazoBatenbHOil  [Iporpammbl  cpemHero  obmiero  oOpa3oBaHUs,
npeacraBieHHbIx B @I'OC COO, B cooTBeTCTBUU ¢ deaepalbHON pabouell mporpaMMoin Io
yuebHomy npeamery «IIpakTHKyMm IO IIUTOJIOTHNY, a TaK)KE Ha OCHOBE (enepanbHOl paboueii
MPOrpaMMbl BOCITUTAHUSI.

Kypc mo BeiOOpy «lIpakTukym 10 UIUTONOTHW» TpPEAHA3HAYCH I MPO(GHIBLHOTO
€CTeCTBEHHOHAYYHOTO Kjacca, a TakkKe I y4alluxcs HEenpoQMIbHBIX KIIACCOB IS
NoJyIep)KaHusl M yriryOJaeHus: 0a30BbIX 3HAHHK 10 Onosnoruu. OH NpeAHa3HAYCH IS yJalluXcs
10 -11 kmacca, *enalIIKUX BBIOpPAaTh OMOJOTHIO JJIs JajbHeiliero oOydeHus, a Takke U
YUYAIIUXCsl, TPOSBIISIONMX HHTEPEC K OWOJOrMH, IMTOJIOTHU. V3yueHWe Kypca IOMOXKET
MPOBEPUTH  IEIECO00Pa3HOCTh  BBIOOpa  MPO(PECCHOHAIBHON  JEATCIBHOCTH — OYAyIIero
BBIITYCKHHKA.

Peanuzanus ecTrecTBEHHO-Hay4yHOW HaNpaBIEHHOCTH pabodeill mporpamMmbl y4eOHOro MpeaMera
«IIpakTUKyM IO LUTOJOTUU» OCYLIECTBIIETCS C MCIOJIb30BAHUEM OOOPYIOBaHMS LIKOJIBHOIO
KBanTopuyma.

Lenu:

e @opMUpOBaHME Yy Yy4YAIIMXCSd HAYYHOrO TIIOHHMAHHS OCOOCHHOCTEH CTPYKTYpHOH U
(GyHKIIMOHAIBHOW OpraHU3alK KJIETOK U TKaHEH KUBBIX OpPraHU3MOB

e VYrayOieHue U pacliupeHre 3HaHUM 00 OOIMMX MPUHIMIIAX CTPOEHUS U (YHKIIMOHUPOBAHUS
KJIETKU

3aoauu:

o Ilo3HaKOMHTBH yHammMxcs ¢ UCTOPUEN pa3BUTHUS LUTOJIOTUU

e Pacmmputh 3HaHUS 0 QYHKIMOHUPOBAHUU KIIETOK )KMBBIX OPIaHU3MOB

o JlaTe mpeacraBieHue O 3HAYCHUU LUTOJIOTHH B HACTOSAIEE BpeMs

o Ilo3HaKOMUTH yHaIIUXCs CO CTPOCHUEM M (PYHKIIUSAMH KJIETOYHBIX OPTaHOUIOB

e U3yunTh 0COOEHHOCTH CTPOEHUS U PYHKIIMOHUPOBAHUS TKaHEN )KUBBIX OPraHU3MOB

e CdopmupoBaTh y ydammxcs OOHIEOMOJOTHMUYECKHE TMOHATHS O KIETOYHOM CTPOCHMH,
B3aMMOCBS3HM CTPOEHHUS U QYHKIUH KJIETOUYHBIX CTPYKTYP

e 3aKkpenuTb HaBBIKK PabOThI ¢ MUKPOCKOIIOM, J1a00paTOpHbIM 000py10BaHUEM

e IloaroToBuThs ydammxcs K yCHEIIHOM CJade TOCYJApCTBEHHOW WTOTOBOM AaTTECTALMM IO
6uonoruu.

e IlogoToBuTh yuammxcs K MPOJODKEHHIO OOpa3oBaHUSI U CO3HATENbHOMY BBIOOpY
npodeccuu B 00J1IaCTH MEAULIMHBI, CETBCKOT0 X03HCTBa, OMOTEXHOJIOTHH.

q)ODMI)I OpraHu3alnmm O6V‘—I€HI/I${

[Tpu m3ydyeHun y4eOHOTO MpeAMeTa MPUMEHSIOTCA KaK TPaJuIMOHHBIE, TaK U JUCTAaHIUOHHbBIE
¢dopmbl opranuzanuu o0ydeHus. JuctaHunoHHbIe GOpPMBI O0YUEHHS pealu3yIoTCs B OCHOBHOM C
IpPUMEHEHHEM  HH(OPMAalMOHHO-TEIEKOMMYHUKAIMOHHBIX ~ CETel  MpH  ONOCPEIOBAaHHOM
B3aUMOJICHCTBUHU C 00YYAIOLTUMHUCH.

C uCHonap30BaHUEM JTUCTAHIIMOHHBIX OOpA30BaTENbHBIX TEXHOJIOTMH MOTYT OPraHHW30BBIBATHCS
TaKkue BHIbI Y4eOHOH IEATETBbHOCTH, KaK: — YPOKH; — JIEKIMU; — OHJIANH-KOHCYJIbTAI[UH, —
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NPaKTUYECKHE 3aHATHUS; — J1a0opaTopHble pabOThl; — KOHTPOJIbHbIE PA0OTHI; — CAaMOCTOSTEIILHBIC
paboTHl; - MPAKTHKYMbI; - TPEHHPOBOYHBIC YHNPAXHEHHS C HCIOJIb30BaHHEM O00pa30BaTENbHBIX
w1aThopM; - OHJIAWH-TIPOCKTHI,

IInanupyemMble pe3yJbTaThbl 0CBOCHHS Yy4e0HOr0 Kypca

JIM4HOCTHBIE pe3yJbTaThl B cepe OTHOLIEHUH o0yyaromuxcs K cede, K CBOeMy 3/10POBbIO,
K MO3HAHUIO ceds:

OpHEHTAIM 00YJarOIUXCsl HA JOCTHKEHHE JIMYHOTO CYACThS, PEATH3AIMI0 TTO3UTUBHBIX
JKU3HCHHBIX NCPCIICKTUB, UHUIUATUBHOCTL, KPCATUBHOCTb, TOTOBHOCTH 1 CIIOCOOHOCTD K
JMYHOCTHOMY CaMOONPEICIICHHIO, CIIOCOOHOCTh CTaBUTh LIEJIH U CTPOUTH JKU3HCHHBIC
IJIAHbI;

TOTOBHOCTh M CIIOCOOHOCTh OOYYAIOUIMXCS K CaMOPa3BUTHIO U CAMOBOCHHUTAHHUIO B
COOTBETCTBUH C OOIICUCIIOBEUYECCKUMH IEHHOCTSIMH H HJACAIaMU  TPaXKIAHCKOTO
o0miecTBa, MOTPEOHOCTh B (PU3MUECKOM CAMOCOBEPIICHCTBOBAHHH, 3aHIATHUSX CIIOPTHBHO-
03JIOPOBUTEIILHOM JIEATEILHOCTHIO;

MPUHATAEC M peau3alys I[EHHOCTEeH 370poBOoro W 0Oe3omacHoro oOpa3a KHU3HH,
OepexHOe, OTBETCTBEHHOE W KOMIICTCHTHOE OTHOIICHHE K COOCTBEHHOMY (DM3HYECKOMY
U TICUXO0JIOTUYECKOMY 3JI0POBbIO;

HENPUITUE BPEIHBIX IPUBBIYEK: KYPEHHUS, YIIOTPEOIEHUS aJIKOT0JIsl, HAPKOTHUKOB.

JInuHocTHbIE pe3yabTarhbl B cepe oTHOmeHHH oOy4yawmuxca K Poccunm kak k Poaune
(OteuectBy):

poccuiickasi MACHTUYHOCTh, CIIOCOOHOCTh K OCO3HAHHUIO POCCUHCKOW WICHTUYHOCTH B
MOJIMKYJIbTYPHOM COITUYME, YYBCTBO MPUYACTHOCTH K UCTOPUKO-KYJIBTYPHOUH OOIIHOCTH
poccuiickoro Hapojga W cyapbe Poccuu, marpuoTH3M, TOTOBHOCTH K CIYXCHHUIO
OrteuecTBy, €ro 3alIuTe;

yBa)XEHHE K CBOEMY HapoAdy, YyBCTBO OTBETCTBEHHOCTH mepea PoawHOM, ropaoctu 3a
CBOI1 Kpaii, cBOIO PosinHy, mpoluioe 1 HacTosIIee MHOTOHAIIMOHAILHOTO Hapoa Poccun.

JInuHOCTHBIE pe3y/bTaThl B c)epe OTHOLIEHUI 00y4aloMXcsl K 3aK0HY, FOCY/1apCcTBY M K
IrPaKIAHCKOMY O0LIIECTBY:

IrPaKJAHCTBEHHOCTh, TPaXKJIaHCKas TMO3UIMS AaKTUBHOTO W OTBETCTBEHHOIO 4YJIEHA
POCCHICKOTO OOIIECTBA, OCO3HAIOIIETO CBOM KOHCTHUTYIIMOHHBIE MpaBa M 00s13aHHOCTH,
YBaXKAIOLIETO0 3aKOH M NPABOMOPSAIOK, OCO3HAHHO NPHUHUMAIOLIErO TPAAULMOHHBIC
HallMOHAIBHBIE U OOIIEYEIIOBEUECKHE TYMAaHUCTUYECKHE U JIEMOKPATUUECKUE 1IEHHOCTH,
TOTOBOTO K YYaCTHUIO B OOIIECTBEHHOM KU3HU;

MPU3HAHKE HEOTUYK/IAaeMOCTH OCHOBHBIX TMpaB H CBOOOJ YeEJIOBEKa, KOTOPHIE
MPUHAJICKAT KKIOMY OT POXKICHHS, TOTOBHOCTh K OCYIIECTBICHHIO COOCTBEHHBIX
mpaB U cBo0Oja 0€3 HapylleHUs MpaB M CBOOON JIPYTHX JHI], TOTOBHOCTh OTCTaMBaTh
CcOOCTBEHHBIC TIpaBa U CBOOOJBI YellOBEKa M TpakJaHMHA COTJIACHO OOIIETPU3HAHHBIM
MPUHIIMIIAM W HOPMaM MEXIYHApOIHOTO TpaBa W B CcOOTBeTCTBUM ¢ KoHcTUTyImen
Poccuiickoit @enepanuu, mpaBoBasi U MOJIUTUYECKAS TPAMOTHOCTB;

MHPOBO33PEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YpPOBHIO pa3BUTHS HAyKd |
00IIeCTBEHHOW MPAKTUKH, OCHOBAHHOE Ha JHAJIOTE KYJIbTYpP, @ TAKXKE Pa3IMIHBIX (Popm
OOIIECTBEHHOTO CO3HAHMsI, OCO3HAHKME CBOETO MECTa B MOJIUKYJIHTYPHOM MUPE;

JInyHoCTHBIE pe3yJibTaThl B c(hepe OTHOMIEHUI 00YyYAIOIMXCH C OKPYKAKOIMMHU JIIOAbMHU:

HPaBCTBCHHOC CO3HAHUC W IIOBCACHHC HA OCHOBC YCBOCHUA O6U.IC‘ICJ'IOBCLICCKI/IX
HCHHOCTCﬁ, TOJICPAHTHOTO CO3HAHUS U ITOBCACHUA B MOJIMKYJIBTYPHOM MHUPEC, TOTOBHOCTH
M CITOCOOHOCTH BECTH Juajior ¢ JpyruMu JrOAbMHA, JOCTUTIaTh B HEM B3aMMOIIOHUMAaHMA,
HaXoauThb O6IJ_II/IC e U COTpYAHUYATD U UX DOCTUIKCHUA,



® T[pUHATHE  TyMAaHUCTUYECKMX  LEHHOCTEH,  OCO3HAaHHOE,  YBaXHUTEIbHOE U
J00pO’KeNaTebHOE OTHOILIEHUE K IPYTOMY YE€I0BEKY, €0 MHEHUIO, MUPOBO33PEHHUIO;

® CIIOCOOHOCTPH K COTNEPEKHMBAHUIO U (HOPMUPOBAHHE MTO3UTUBHOTO OTHOLICHHUS K JIIOJSIM, B
TOM 4YHCIE€ K JIMIaM C OTPAaHWYCHHBIMH BO3MOXHOCTSIMHU 3JI0POBbSI U WHBAJIUIAM;
OepexHOe, OTBETCTBEHHOE U  KOMIIETEHTHOE OTHOLIEHHE K (U3HYEeCKOMYy H
NICHXOJIOTHYECKOMY 3I0POBBIO APYTHX JIFOJICH, yMEHUE OKa3bIBATh MIEPBYIO TTOMOIIIb;

e (QopMHpOoBaHUE BBIPR)KEHHOW B IIOBEJEHMHM HPABCTBEHHOW IO3UIMM, B TOM 4HCIE
CHOCOOHOCTH K CO3HATEIbHOMY BBIOOPY 100pa, HPAaBCTBEHHOT'O CO3HAHMS U IMOBEJCHHUS
Ha OCHOBE YCBOCHHS OOIIEYETIOBEYECKMX IICHHOCTEH M HPABCTBEHHBIX YYBCTB (UECTH,
J10JIra, CIIPaBeUIMBOCTH, MUJIOCEPIUS U JPYyKeno0us);

® pa3BUTHE KOMIIETCHIIMHA COTPYIHMYECTBA CO CBEPCTHUKAMH, JE€TBMH MIIQJIIIETO
BO3pacTa, B3pOCIBIMH B 00pa30BaTENbHOW, OOMIECTBEHHO IIOJIC3HOW, y4eOHO-
UCCIIEI0BATEIbCKON, MPOEKTHOM U APYIUX BUAAX NESATEIbHOCTH.

JInuHOCTHBIE pe3yJbTaThl B c(epe OTHOLIEHHIT O0y4aOUIMXCH K OKPY:KAIOLIEMY MHPY,
JKMBOI IPUPoOJeE, XyA0:KeCTBEHHOH KYJIbTYype:

® MHPOBO33pEHHE, COOTBETCTBYIOIEE COBPEMEHHOMY YPOBHIO  Da3BUTHS  HAayKH,
3HAaYMMOCTH HAayKH, TOTOBHOCTb K Hay4YHO-TEXHHYECKOMY TBOPYECTBY, BJaJICHHUE
JIOCTOBEPHOM MH(pOpMaIMed O MEepeloBBbIX OCTHKEHUSX M OTKPBITUSAX MHUPOBOH U
OTEYECTBEHHON HAyKH, 3aWHTEPECOBAHHOCTh B HAYYHBIX 3HAHUAX 00 YCTPOWCTBE MUpa U
00I111eCTBA;

® TOTOBHOCTh U CIIOCOOHOCTh K OOpa30BaHUIO, B TOM 4YHUCJIE CamMOOOpa30BaHUIO, Ha
NPOTSDKEHUH BCEW JKU3HH; CO3HATENIFHOE OTHOIIEHHE K HENPEPhIBHOMY OOpa30BaHUIO
KaK yCJIOBHIO YCIIEIIHOM NpodhecCHOHaIbHON U O0IECTBEHHON NS TeIbHOCTH;

® DOKOJOrMYecKass KyJabTypa, OepekHOe OTHOUICHHS K POJHON 3emile, NPUPOIHBIM
6orarctBam Poccum M MHpa; TMOHMMaHUE BIUSHHUS COLMAIBHO-3KOHOMHYECKUX
IPOIIECCOB HA COCTOSIHME TNPUPOAHOM M COLMANBHOM Cpefbl, OTBETCTBEHHOCTh 32
COCTOSIHWE TIPUPOJIHBIX PECYPCOB; YMEHUSI M HABBIKM Pa3yMHOTO MPHPOIOIIOIB30BAHMS,
HETEepPNUMOE OTHOIIEHHE K JACUCTBUAM, HMPUHOCAILIMM Bpell 3KOJOTMH; MpUOOpeTeHHe
OTIBITA KOJIOTO-HAIPABICHHOW ACSITEIHHOCTH;

® DOCTETMYECKOE OTHOLIEHMS K MHpPY, TOTOBHOCTb K 3CTETHUECKOMY OOYCTPOWUCTBY
CcOOCTBEHHOTO ObITA.

JInunocTHbIe pe3yibTarThl B cepe (PU3MYECKOro, IMCHUXO0JO0IMYECKOro, COUMAIBHOIO H
aKa/ieMU4ecKoro 6J1aronoJay4nsi 00y4aronuxcs:

e (usmnueckoe, HMOIMOHAIBHO-TICUX0JIOTHYECKOE, COLIMAJIBHOE Onaromnonydne
oOyyaromuxcst B JKM3HM 0Opa30BaTeNbHOW OpraHu3alliy, OIIYIIEHHE JIeTbMHU
0€30MacHOCTH U MICUXO0JIOrHYecKoro kompopra, UHPOPMAIIMOHHON 0€30aCHOCTH.

MertanpeaMeTHble  pe3yJbTaTbl OCBOGHHS OCHOBHOH  00pa3oBaTelbHOM  MPOTrpPaMMBI
IIpeJICTaBJICHbI TPEeMs IpyNIaMHi YHUBEpCaIbHBIX YueOHbIX feiictuii (Y'Y ]]).

PeryisiTuBHBIEe yHMBepcaibHble yueOHbIe AeiicTBUS

BeinyCKHUK Hay4uTCH:

® CaMOCTOSITEIbHO ONpEAEATh LEH, 3aJaBaTh MapamMeTpbl U KPUTEPHH, MO KOTOPHIM
MOYKHO OTIPEJIENIUTh, YTO IIeb JIOCTUTHYTA;

® OICHWBATh BO3MOXKHBIE ITOCIIEACTBHUS IOCTHIKECHHUS ITOCTABJICHHOM IIeJTN B IS TEILHOCTH,
COOCTBEHHOW JKM3HU W XKU3HU OKPYXAIOIIUX JIFOJEH, OCHOBBIBASICh Ha COOOpaKEHUSIX
ATUKH U MODPAJIH;

® CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 33Jaud B 0Opa30BaTEIbHON AESATENBHOCTH U
KU3HEHHBIX CHTYaIHsX;

® OIEHMBATh pECypChl, B TOM YHCJIE€ BpeMs MU JApyrue HeMaTepHallbHble PECYpCHI,
HE0OXOIUMBIE /7S TOCTH)KEHUS TIOCTABICHHOM LIEJIH;
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e BHIOUMpaTh NYTh JOCTHIKEHUS IEH, IUIAHUPOBATh pEIICHUE IIOCTABICHHBIX 3ajad,
ONTUMU3HPYS MaTepHAIbHbIE U HEMAaTEpUAIbHbIE 3aTPAThL;
e Opranu3oBbIBaTh S(DPEKTUBHBIA TMOUCK PECYpCOB, HEOOXOAMMBIX IS JTOCTHXKEHUS
IMOCTaBJICHHOM 1ICIIH;
® CONOCTABJIATH MOJYYEHHBIH PE3yJbTaT ACSATEIBHOCTU C MOCTABICHHOW 3apaHee IIEIbIO.
Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicTBUS
BohinycKHUK HAy4YuTCH:
® JCKaTh U HaXOJIUTh 0000ILEHHBIE CTIOCOOBI PEIICHUs 3a/1a4y, B TOM YHCJIE, OCYIIECTBISATh
pa3BepHYTHIM MH(DOPMALIMOHHBIA MOUCK M CTaBUTh HA €r0 OCHOBE HOBbIE (yueOHBIE U
MO3HABaTeJIbHbIC) 3a1a4H;
® KPUTHYECKHU OICHMBaTb M HHTEPIPETUPOBATh HH(GOPMALMIO C PAa3HbIX MO3UIIMIA,
pacro3HaBarh U (PUKCHUPOBATh MPOTUBOPEUNs B MHHOPMAIIMOHHBIX HCTOUHUKAX;
® JCIOJb30BaTh pa3jM4YHbIE MOJEIbHO-CXEMAaTUYECKUE CPEACTBA Ul IPEICTaBICHUSA
CYIIECTBEHHBIX CBSI3€l W OTHOILICHHMH, a TakKe€ MPOTUBOPEUYUM, BBISBJICHHBIX B
WH(OPMALIMOHHBIX HCTOYHUKAX;
® HaxOJWUTh M NMPHUBOJUTH KPUTHUYECKUE APTYMEHTHI B OTHOIICHUU JCHCTBUM U CYXICHUMN
JIPYroro; COKOMHO U Pa3yMHO OTHOCUTBHCA K KPUTUYECKUM 3aMEUYaHUSM B OTHOLUEHUU
COOCTBEHHOIO CYXJIEHUS, pacCCMaTPUBATh UX KaK pecypc COOCTBEHHOTO pa3BUTHS;
® BBIXOAWUTH 32 PaMKH Y4eOHOro MpeaMeTa W OCYUIECTBIATH IIE€JICHAMPABICHHBIN MOUCK
BO3MOXKHOCTEH ISl IMPOKOTO IEPEHOCa CPEICTB U CIIOCOOOB NEHCTBUS;
e BBICTpaMBaTh UHJIUBHUAYATbHYIO 00PAa30BATEIbHYIO TPACKTOPHUIO, YIUTHIBASI OTPAHUUYCHHS
CO CTOPOHBI APYTHX YYaCTHUKOB U PECYPCHBIE OTPaHUYCHUS,
® MEHATH U YAEPKUBATh Pa3HbI€ MMO3UIMHU B IO3HABATEIbHON AEATEIbHOCTH.
KoMMyHnKaTHBHBIE yHUBepCaJIbHbIC Y4eOHbIE 1eliCTBUA
BohinycKHUK HAYy4YUTCS:
® OCYILIECTBIATH JIEJOBYI0 KOMMYHHUKAIIMIO KaK CO CBEPCTHHUKAaMHU, TaK M CO B3POCIBIMU
(kak BHYTpH 00Opa3oBaTENbHON OpraHu3allid, TaKk W 3a ee MpeielaMu), Moa0uparh
NapTHEPOB JJIsl JIEJIOBOM KOMMYHUKAIIMM MCXOJ W3 COOOpaKeHHH pe3ylIbTaTUBHOCTH
B3aUMOJICHCTBUS, a HE JINYHBIX CUMIIATUH;
® [IpU OCYIIECTBJICHHH TPYNIOBON pabOTHl OBITh KaK PYKOBOJIUTEIEM, TaK U HWICHOM
KOMaHJIbI B Pa3HbIX poOJiAX (T€HEepaTop HJeH, KPUTUK, UCIIOTHUTENb, BBICTYMAIOUIUHT,
OKCIEPT U T.1.);
® KOOPJAMHHUPOBATH U BBIIOJHATH PabOTy B YCIOBUSIX PEATbHOTO, BUPTYaAIbHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;
® pa3BEpHYTO, JOTMYHO MU TOYHO M3JaraTb CBOK TOYKY 3PEHHUS C HCIOJIb30BaHHEM
aJICKBaTHBIX (YCTHBIX U MHCbMEHHBIX ) SI3BIKOBBIX CPEJICTB;
® pacro3HaBaTh KOH(MJIMKTOTEHHBIE CUTYallUM W TMPEeIOTBpallaTh KOHQIUKTBHl A0 UX
aKTUBHOM (Da3bl, BHICTpanBaTh JIEJIOBYI0 MU 00pa30BATEIbHYIO KOMMYHHKAIIUIO, U30eras
JTUYHOCTHBIX OLIEHOYHBIX CYXKIECHUH.
IIpeaMeTHbIE pe3ybTaThI
BBITTyCKHUK HAy4UTCS:
—  OIICHHMBATh POJIb OMOJOTHYECKUX OTKPHITHA U COBPEMEHHBIX UCCIIEJJOBAHUN B Pa3BUTUH
HAyKH{ U B IPAKTUYECKON JIEATETLHOCTH JIFOJCH;
—  OIICHHMBATh POJb OHONOTHH B (POPMHPOBAHUHM COBPEMEHHOW HAYYHOW KapTHUHBI MUPA,
MIPOTHO3UPOBATH MEPCTIEKTUBBI PA3BUTHsI OUOJIOTHH;
—  yCTaHaBIMBAaTh M XapaKTEPH30BATh CBSA3b OCHOBOIMOJATAIOIINX OMOIOTUYECKUX TMOHATUN
(kneTka, OpraHusM, BUJ, IKOCHCTEMa, OMocdepa) ¢ OCHOBOIOJIATAIOIIMMH MOHITUIMU JAPYTUX
€CTECTBEHHBIX HayYK;



—  TPOBOAHWTH Y4eOHO-HCCIEAOBATENbCKYIO MACSITENLHOCTh IO OHOJIOTUU: BBIABUTATH
TUIOTE3bl, MJIAHUPOBATh paboTy, OTOMpPaTh U MPeoOpa3oBbIBATH HEOOXOAUMYIO HMHGOpPMAIHIO,
MPOBOJIUTh SKCIEPUMEHTBI, WHTEPIPETUPOBATH PE3YJIbTATHI, JeJaTh BBIBOJAbI Ha OCHOBE
MOJIy4YEHHBIX Pe3y/IbTaTOB;

— BBIBIATH M OOOCHOBBIBATH CYIICCTBCHHBIE OCOOCHHOCTH KIIETOYHOTO  YpPOBHS
OpraHHU3aIUH KU3HH;

—  yCTaHaBIIMBAaTh CBS3b CTPOCHUS U (DYHKIUH OCHOBHBIX OMOJIOTMYECKUX MAKPOMOJIEKYII,
UX pOJIb B IIPOIECCaX KIETOYHOIO METaboIn3Ma;

— pewmaTth 3aJadyd Ha omnpeaesneHue nocneaoBarenbHocTH HykieotuaoB JHK wm mPHK
(MPHK), antukononoB TPHK, mocinenoBarenbHOCTH aMUHOKHCIIOT B MOJIEKYJIe Oelka, PUMEHSIS
3HAHUS O PEAKIUAX MATPUUHOIO CUHTE3a, TEHETUYECKOM KOJIe, aHTUIIApaIUIeIbHOCTH, TPUHITUIIE
KOMIIJIEMEHTAapHOCTH;

— JenaTh BBIBOABI 00 H3MEHEHHSX, KOTOpPHIC MPOU3OHAYT B TIPOIECCax MATPUIHOTO
CHUHTE3a B Cllydyae U3MEHEHUs nocieaoBarenbHocTu Hykineotuaos JJHK;

— cpaBHHMBaTh (a3wl JCICHUS KICTKH; peliaTh 3aJayd Ha OIpPEACICHHEC W CpPaBHECHUE
KOJIMYecTBa reHeTnueckoro marepuana (xpomocom u JIHK) B kieTkax MHOTOKIETOYHBIX
OpPraHU3MOB B Pa3HbIX (Pazax KIECTOYHOTO ITUKJIIA;

—  BBIABJIATH CYUIECTBEHHbIE MPHU3HAKUA CTPOEHUS KIETOK OpPraHM3MOB pa3HBIX IAPCTB
JKUBOUM TIPUPOJBI, YCTaHABIMBATh B3aWMOCBSI3b CTPOCHUS M (DYHKIUH YaCTe W OPraHoWIOB
KIIETKU;

—  00OCHOBBIBATh B3aMMOCBSI3b ILIACTHYECKOTO M SHEPreTHYeCKOro 0OMEHOB; CpaBHUBATH
MPOLIECCHl MIACTHUYECKOTO U SHEPreTHYEeCKOro OOMEHOB, MPOUCXOSAIIMX B KIETKaX KUBBIX
OpraHU3MOB;

—  OMpeNenaTh KOJIMYECTBO XPOMOCOM B KJIETKaX PacTeHUN OCHOBHBIX OTAENIOB Ha Pa3HbIX
sTanax >KU3HEHHOTO IMKJIA;

—  peliaTh TeHETUYECKHUE 3a]]aud Ha JUTUOPUIHOE CKpEIIBaHUE, CLICTIIICHHOE (B TOM YHCIIe
CIIETIJICHHOE C TI0JIOM) HAacJIeIOBaHHWE, aHAJIU3MPYIOIIEe CKpEIIMBAaHUE, MPUMEHSST 3aKOHBI
HACJIEJCTBEHHOCTH U 3aKOHOMEPHOCTH CLETJIEHHOTO HACJIEe10BAHHUS;

—  pacKpbIBaTh MPUYUHBI HACJIEICTBEHHBIX 3a0071eBaHUH, apryMEHTHPOBATh
HEOOXOUMOCTh Mep MPEAYIPEKACHUS TAKUX 3a00ICBaHUII;

—  CpaBHHBATh pPa3HbIE CMIOCOOBI PA3MHOXKEHHUS OPTaHU3MOB;

—  XapaKTepu30BaTh OCHOBHBIE 3TAlbl OHTOTE€HE3a OPTAHU3MOB;

—  BBISIBJISTH MPUYMHBI U CYIIECTBEHHBIC MPHU3HAKU MOIU(DUKAIMOHHONW M MYyTaIl[MOHHOM
M3MEHYUBOCTH; 0OOCHOBBIBATH POJIb H3MEHYMBOCTH B €CTECTBEHHOM U MCKYCCTBEHHOM OTOOpE;

— 0O0OCHOBBIBaTh 3HAYEHHE PA3HBIX METOJOB CEJEKIIMH B CO3JaHHH COPTOB PACTEHUI,
MOPOJ )KUBOTHBIX M IITAMMOB MUKPOOPTaHU3MOB;

— OOOCHOBBIBaTH MNPHUYMHBI H3MEHSEMOCTH U MHOrooOpasus BHUIOB, NPUMEHSA
CUHTETUYECKYIO TEOPHIO IBOJIIOIUH;

—  XapakTepu30BaTh TMOMYJSITUI0O KaK €IUHHUILY JBOJIOINH, BHUJ KaK CHCTEMATHYECKYIO
KaTerOpHIO U KaK pe3yabTaT HBOJIOLUY;

—  YCTaHaBIIMBATh CBS3b CTPYKTYPHI U CBOHCTB SKOCUCTEMBI;

—  COCTaBIISITh CXEMBI TMEpPEHOCAa BEIIECTB W DHEPrUU B IKOCHCTEME (CeTH MUTaHUs),
MIPOTHO3UPOBATH WX U3MEHEHHUSI B 3aBUCHMOCTH OT U3MEHEHHS ()aKTOPOB CPEIBI;

—  apryMeHTHPOBATh COOCTBEHHYIO MO3UIUIO MO OTHOIICHHUIO K AKOJIOTMYECKUM MTpodiieMaM
Y TIOBEJICHUIO B IPUPOJIHOM CPENIE;

— 000CHOBBIBaTh HEOOXOJMMOCTh YCTOMYMBOTO pAa3BUTHS KaK YCIIOBUS COXPaHCHHS
ouocdepsr;

— OLIEHHUBaTh MPAKTHYECKOE W H3TUYECKOE 3HAYEHHWE COBPEMEHHBIX MCCIECJOBAaHUN B
OMOJIOTHH, METUIIMHE, YKOJIOTUH, OMOTEXHOJIOTHH; 00OCHOBBIBATH COOCTBEHHYIO OIICHKY



—  BBIBIATH B TEKCTE OMOJIOTMYECKOTO COAEP)KaHUS NMpoOJIeMy M apryMEHTHPOBAHHO €€
OOBACHATE;

—  TIPEACTaBIATH OMOJOTMYECKYIO0 HH(OPMAIHIO B BUE TEKCTA, TAOIHUIIbI, CXEMBI, TpaduKa,
JMarpaMMbl U JIeNaTh BBIBOJBI Ha OCHOBAaHMM MPEACTABICHHBIX JAHHBIX; IPEOOpa3OBBIBATH
rpaduk, TabnuIly, TUarpamMmy, CXeMy B TEKCT OMOJIOTHYECKOTO COCPKAHUSI.

BhITTyCKHUK TTOTYYUT BO3MOKHOCTh HAYIUTHCS:

—  0OpP2aHU308bl8aMb U NPOBOOUNMb UHOUBUOYATLHYIO UCCIE008AMENbCKYI0 0eSIMENbHOCHb HO
ouonoeuu (uiu  pazpabameisamv — UHOUBUOYAIbHLIL NPOEKM):  blOGU2AMb  CUNOME3bL,
nianuposams  pabomy, omoupamv U NpeodpPaAz0evIeAMsb  HeoOXOOUMYI  UHGOpMAYUo,
nPoBOOUMYb IKCHEPUMEHMbL, UHMEPNPEMUPOS8ams pe3yibmamyl, 0elams 6bl800bl HA OCHOBE
NOJLYYEHHBIX PEe3YIbIMAmos, NpedCmagisms NPOOYKN C80UX UCCIeO08AHULL

—  NPOCHO3UPOBAMb NOCIEOCMBUS COOCMBEHHBIX UCCIEO08AHULL C YUEMOM IMUYECKUX HOPM
U 9KOI02UYECKUX MPeOOBaHUlL;

—  gbloensimb CyuwecmeeHtbie 0CODEHHOCU HCUSHEHHbIX YUKI08 npedcmasumerell pasHblxX
0mMOeN08 pacmeHuil U MUno8 HCUBOMHBIX, U300PANCAMb YUKIbL PA3BUMUSL 8 BUOE CXEM,

—  AHAIU3UpPOBAMb U UCNONB308AMb 6 PEeUeHUU VUEOHbIX U UCCLe008AMeNbCKUX 3aA0ay
UHGOPMAYUIO O COBPEMEHHBIX UCCICO08AHUSX 8 OUONI02UU, MEOUYUHE U IKOJIOSUU;

—  apzsymenmuposamo HeoOxX00UMocmy cunmesa ecmecmeeHHO-HaAYYHO20 u
COYUOSYMAHUMAPHO20 3HAHUSL 8 INOX)Y UHDOPMAYUOHHOU YUSUIUZAYUU,

—  UCNONb306aMb  NpUOOpemeHHble KOMNemeHyuu 6 NPAaKMmuyeckou OesamenbHOCmu U
NOBCEOHEBHOU  JICUBHU Ol  NPUOOpemeHUs Onvlma  OessmelbHOCMU, Npeouecmasyrujel
npogheccuonHanbHoll, 8 OCHO8e KOMOPOU 1exHcum OUo002usl KaKk yueOHblll npeomen.

Conep:xanue yueOHOro Kypca
Beenenue
Mertonbl n3ydenust kietku. L{utonorus- Hayka o kjeTke. 3HaUeHHE LUTOJOTUU B HACTOSIIEE
Bpems. Mcropus n3ydenust nurosorud. Mukpockor. Mctopust OTKpbeITHS MUKPOCKOTIA.
OTtpaboTKa HaBBIKOB PabOThI C MUKPOCKOIIOM.
Crpoenne 1 (pU3HO0JIOTHS KICTKH.
[TnasmaTnueckas MeMOpaHa KIETKH.
KunkocTHo-KpUCTaIMUeCKast MoOJeNlb KieToyHol MeMmOpanbl. CBoicTBa M (yHKIMHU
iasMaTuuecko memOpanbl. CTpyKTypHas OpraHu3alus IJJa3MaTHUYEeCKOW MeMOpaHbI.
Tpancnopt BemiecTB uepe3 MeMOpany: auddys3us, ocMoc, IHAOLMUTO3 U FK30LUTO3, AKTUBHBIN
TpaHcnopt. MckyccTBeHHast «kiaetouka TpayOe». [lnazmonus u nemna3momnus.
Knerounas crenka pacrenuil. lluronanasma u e€ opranouabl. OcOOEHHOCTH CTPOEHUS KIIETOK
SyKapuoT (Ha MpUMEpEe PacCTUTEIHHON KJIETKH). MeMOpaHHbIE U HEMEMOpaHHBIE OPTraHOUIbI
KJIETKH. MeTonbl HM3y4deHHs] CTpOeHHS M (DU3MOJIOTUM pacTUTeNbHOW KieTku. Kierounoe
CTPOEHUE pACTUTENbHOW KIIEeTKU. Ilnmactumisbl. XUMHUYECKUE M ONTHYECKHE CBOMCTBA
(OTOCHHTETHYECKHX MNHUIMEHTOB, uiyopecueHus xiuopoduuia. IlodydeHue BBITSKKH
xnopodpmmia. Pazgenenne mmrmentoB (mo Kpaycy).  PasmeneHue NHUIrMEHTOB METOJO0M
OymakHoi xpomarorpaduu. OOHapyxeHue npouecca poTocuHTE3A.
DHJomIa3MaTuyeckasi ceTb, KoMiuviekc [onbmku, mMutoxoHnapuu. KierouHoe apixaHue (Ha
npUMepe PacTUTEIbHOM KiIeTKH). OnpeeneHre akTHBHOCTH JIbIXaTeIbHBIX (DePMEHTOB.
VYceThUuHBIN anmapar MOKPOBHOM TKaHW pacTeHWid. Boanslli pexxum pacteHuid. OnpeneneHue
MHTEHCUBHOCTHU TPAaHCIUPALIUU.
Crpoenune u QPyHKIITMOHUPOBAHHUE KJIETOK MOKPOBHOW TKAHM pacTeHHWi. MUHEpalbHOE NMUTAHHE
pacTeHUN.
Crpoenne u GyHKIIMOHUPOBAHUE KIIETOYHOTO siipa. XpoMmatuH. SAapeimko. JKU3HEHHBIN UK
kJeTok. Penponykuus kinerok. HabmiogeHne MuTo3a B KJIETKaX PacTCHHMA.
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CtpoeHue rpubHOM KIETKH (Ha MIPUMEpE TIECHEBBIX TPUOOB).
Paz6op 3aganuii EI'D o 6uonoruu: 6510k «L{uTomorusy.
XHMMHYeCKHI COCTaB, CTPOEHHE U JKM3HeeSI TeIbHOCTh KJIeTKH.

Opranuueckre MoJEKysnbl. buomomumepbl — O€NKH; CTPYKTypHasi OpraHu3anus
(mepBUYHas!, BTOPUYHAS, TPETUYHAS U YETBEPTUYHASI CTPYKTYpHAsi OpraHU3aIis MOJIEKy Oenka
U XUMHYECKHE CBS3M, HX yraepxkupawomue). CpoiicTBa O€IKOB: BOJAOPACTBOPHUMOCTS,
TEPMOJIAOUIILHOCTH, TIOBEPXHOCTHBIN 3apsia U Ap.; AeHaTypauus (oOparumas u HeoOpaTtumas),
peHarypauus — OHMOJOTMYECKUH CMBICT M MpakThyeckoe 3HaueHue. DyHKUIMK OenKOBBIX
MoJekys. buonorndeckue katanum3zaTopsl — OCNKH, MX KJIAcCH(HKAIMsA, CBOWCTBA U POJIb B
obecrnieueHuu mpoueccoB xusHeaeareabHoctu. JJHK — Monekynbl HacieqcCTBEHHOCTH; UCTOPUS
U3y4eHUs. Y POBHU CTPYKTYPHOM OPIaHM3aLUU; CTPYKTYpa IMOJIMHYKICOTUIHBIX LIETIEH, IIPaBUIIO
KoMIUiIeMeHTapHoCcTH  (mpaBwio Yapradda), nBoiinas crupans (Yorcon wu  Kpuk);
ouonornueckas posnb JIHK; reneruueckuii kox, cBoiictBa koga. Penymukanus JAHK, nepenaua
HACJIEICTBEHHOW HWHGpOpMAIMK U3 TOKOJIeHUsT B TMoKosieHus. llepemaua HaciencTBEHHOM
uHpopMauuu u3 sjapa B uurTomyasMmy; TpaHckpunuus, PHK, crtpyktypa u ¢yHkuuu.
HNudopmaninonusle (MaTpUuHbIe), TpPaHCHOPTHBIE, puOOcoManbHble M perynstopasie PHK.
«Manble» MOJNEKyJbl W HUX pOJb B OOMEHHBIX Ipoleccax. Peanuszanus HaciaeaCTBEHHOMN
uHpopmanuu. buonorudeckuii cmpicn OenkoB B KieTke. TpaHCKpHUMIMs, €€ OMOIOTHYECKUil
CMBICI U 3HaueHue. TpaHciALus, ee CYyIIHOCTh U MEXaHU3M.

[lepenaua wnHacneacTBeHHONM uWHGOPMAMKU B PSAY KIETOYHBIX TMOKOJNEHUN —
pa3MHOXEHHE KJIETOK. MUTOTHUECKHI LUKI: WHTepdaza — MEepuoJl MOATOTOBKH KIETKH K
nenenuto, penymnukanus JHK; muto3, ¢asel MuToTHYecKOoro IeleHus U MpeoOpa3oBaHUe
xpomocoM B HHX. (MexaHum3Mm 0O0pa3oBaHHs BEpETCHA JIEJICHUS W PACXOKIACHUE JIOYEPHUX
xpomocoM B anadase). buonornueckuii 3HayeHwe MuTo3a (Oecrmosoe pa3MHOXKEHHUE, POCT,
BOCIIOJIHEHHE KJIETOUHBIX MOTEPh B (PU3MOJIOTMYECKUX U MATOJOTMYECKHUX ycioBusx). [lonsTue
0 pereHepauuu. HapymieHne HHTEHCHMBHOCTH KJIETOYHOTO Ppa3MHOXKEHMS M 3aboseBaHue
yelloBeKa M JKMBOTHBIX. llepmonbl oOpa3oBaHMsI MOJOBBIX KJIETOK: Pa3MHOXKEHHME U POCT.
Ilepuons! co3peBaHus — Meio3. Otambl Meio3a. IIpomeccsl KOHBIOralMM M KpOCCEHIOBEPA.
buonoruueckoe 3HaueHre U OMOIOrMUECKUN CMBICIT MeH03a.

MeTta0oau3Mm.
OOmMeH BelecTB M TPEBpAllleHHEe YHEPTUU B KIETKE — OCHOBA BCEX MPOSIBICHHE €€
KU3HEIEATEILHOCTH. Karanutuueckux XapaKkTep peakuuii oOMmeHa BEILIECTB.

KomMmapTMeHTanu3aius nmporeccoB MeTadoin3mMa 1 JIOKaIU3aIus crenepuyeckux pepMeHToB B
MeMOpaHax ONpeAETeHHbIX KJIETOUYHBIX CTPYKTYp. ODHEpPreTHuecKuil OOMEH; CTPyKTypa H
¢yakun AT®. Dtansl sHepreTuueckoro oomeHna. IloAroToBUTENBHBIN 3Tal, POjb JIU30COM,
HernoNHoe (OeckuciaopoaHoe) paciiernieHue. [lomHoe KHUCIOpPOJHOE OKHCIEHHUE; JOKOIH3AIUs
IPOLECCOB B MHUTOXOHApUAX. CONpspKeHHE paclieneHHe TIIFOKO3bl B KIETKE C pacrajoM U
curre3oM AT®. dortocunTes; cBeToBas (haza U OCOOCHHOCTU OpraHM3ALUU THJIAKOMJIOB TPaH,
JHepreTHyeckas LEHHOCTb. TeMHoBas ¢a3za (OoTOCHHTE3a, MPOLECChl, B HEW MPOTEKaIoIIue,
UCTOJIb30BaHUE HHEpPruu. 3HayeHHe (POTOCHMHTE3a, KOCMUYECKas pOJib pacTeHuil. 3HadyeHue
dboToCHHTE3a U ITYTH €r0 MPOTYKTUBHOCTH.

PasmHoOKeHHE H pa3BUTHE.

CriocoObpl  pa3MHOKEHHUS y pacTeHud U >KUBOTHBIX. [lapreHorene3. OHTOreHes.
OMOpuoHanbHOoe  pazButue. OCHOBHBIE  3aKOHOMEPHOCTH  JIpoOJieHHs;  oOpa3zoBaHME
OJIHOCJIOMfHOTO  3apopblmia-  Omactynbl. [acTpynauus; 3aKOHOMEPHOCTH  00pazoBaHUs
JBYXCIOMHOTO  3apOJbIIIA-TacTpyibl.  3apoABIIIEBBIE  JUCTKM WU MX  JajbHeWmas
muddepennmponka. [lepBuuHblil opranorenes (Helpynsauus) U ganbHelmas quddepeHnnpoBKa
TKaHeil, OpraHoB M CcHUCTeM. Perymsuus 5>MOpHUOHATIBHOTO pPAa3BUTHA; JETEpPMUHALUA U
smOpuoHanpHas uHAyKUusA. [loctamOpuonanbHoe passutue. Ilpsimoe u HempsMoe pa3BHUTHE.
JKv3HEeHHbIE IUKIIBl pPa3HBIX TPYNI OPraHU3MOB. Peryndnus WHAMBHUIYaIbHOTO pPa3BUTHSL.
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[TpuynHbI HApyIIEHUH Pa3BUTUSL OPTaHU3MOB. 3aKOHOMEPHOCTH MOCTAIMOPHUOHATIBHOTO MEPHO/Ia
pa3Butusa. Hempsimoe pa3BuTue; MOJIHBIA M HENOJHBIM MeTamopdo3. buomornyeckuit cmbici
pasBuTHst ¢ Meramopgo3oM. Craguy MOCTIMOPHUOHAIBHOTO pa3BUTUS (JIMYMHKA, KYKOJIKA,
umaro). [Ipsimoe pa3Butue.

HacJyieacTBEHHOCTHh M H3MEHYHBOCTH OPraHU3MOB.

3aKOHOMEPHOCTHU HACJEIOBaHHUs  IPHU3HAKOB, BbIsiBJICHHbIE  [.Mennenem.
['mOpuaonoruyecknii MeTox H3Y4YEeHHUs HACIIEACTBEHHOCTH. MOHOTHOPHIIHOE CKpEIlMBaHHE.
3akoHbl Menaenss. MHOKECTBEHHBIC aJlIeNii. AHAIM3UPYIOIIee cKpemuBanue. JurudpuaHoe u
NOJUTHOPUIHOE CKpEIMBaHUE. XPOMOCOMHAsI TEOPHs HACIEICTBEHHOCTH. [ pymIbl cleruieHus
reHoB. CuensieHHOe HaclieqoBaHHWE MNpu3HakoB. 3akoH T.Moprana. IlomHoe m HemoaHoOe
CLCIUIEHUE TEHOB; pacCTOSHUE MEXIy TI€HaMH, paclojOKEHUE B OJHOM XPOMOCOME;
TEHETUYECKHE KapThl XpOMOCOM. ['eHeTnueckast CTpyKTypa MojoBbIx XxpomocoM. HacienoBanue
IIPU3HAKOB CLEIJICHHBIX C IOJOM. ['€HOTMI Kak LeNocTHas cucrema. Bzanmopeilictue
aJUIEJIbHBIX U HEAJUICJIbHBIX T€HOB B OIIPE/IeNICHNE TPU3HAKOB.

OcHoBHBIE (HOPMBI W3MEHYMBOCTU. | eHOoTMIHMUEcKass H3MEeHUYMBOCTh. Mytamuu. CBoiicTBa
myTauui. [IpyunHbl 1 YacTOTa MyTallMii; MyTareHHble (akTOpbl. DBOIIOIMOHHAS POJIb MYTaIUil
JUTS IPAKTUKH CEITbCKOTO X0351MCTBAa M OMOTEXHOJIOTHH

XMMHYEeCKHI COCTAB, CTPOCHHUE H )KNU3HEAEATeIbHOCTh KJIETKH.

Opranuueckre MoJeKysibl. buomomumepbl — O€lKM; CTPYKTypHasi OpraHu3anus
(mepBUYHAsI, BTOPUYHAS, TPETHYHAS U YETBEPTUYHAS CTPYKTYpHAasl OpraHu3alus MOJEKya Oenka
U XMMHMYECKHE CBA3M, HX yraepkuparomue). CBoiicTBa O€IKOB: BOJOPaCTBOPUMOCTb,
TepMOJIaOUIBbHOCTD, MIOBEPXHOCTHBIN 3apsal U Ap.; AeHaTypauus (oOpatumas u HeoOpaTumas),
peHarypanusi — OHOJOTHYECKHI CMBICT M TpaKkTH4ecKoe 3HadeHHe. DyHKIHH OETKOBBIX
MoJiekyn. buonoruueckue karanuzaTopbl — O€NKH, WX Kiaccu(UKalus, CBONCTBA M pOJib B
oOecnieueHnH IpoueccoB xusHenearenbHocTu. JJHK — Monekynbl HacieacTBEHHOCTH; UCTOpUS
W3YYEHHUA. YPOBHHU CTPYKTYPHOM OpPraHU3alliK; CTPYKTYpa MOJIMHYKICOTHAHBIX LIETIEH, IPABUIIO
KOMIUIEeMeHTapHocTH  (mpaBuio  Yapradda), nBoitnas cnupans (YorcoHn u  Kpuk);
ouonorudeckas ponb [IHK; renerndeckuii koj, cBoiictBa koaa. Pexymukamnus JJHK, nepenaua
HACJIEJACTBEHHON WH(pOpMaluM W3 TOKOJeHUs B ToKoneHus. llepemadya HacneaCTBEHHON
uHpopMauuu H3 sApa B nuromiasMmy; TpaHckpumnuus, PHK, crtpykrypa u ¢yHKumn.
NupopmaninonHsle (MaTpUuHbIE), TpPaHCHOPTHbIE, puOocoManbHble U peryniaropHsie PHK.
«Masnble» MOJIEKYJIbl W HMX pojib B OOMEHHBIX Hpoleccax. Peanmuzanus HacielCTBEHHON
uHpopmanuu. buonormdeckuii cmpicn OenkoB B KieTke. TpaHCKpUMIMs, €€ OMOJOTHYEeCcKUil
CMBICH U 3HaueHue. TpaHcisaLus, €€ CyIIHOCTh U MEXaHU3M.

[lepenaua wHacnencTBeHHOM WHGOPMAIIMU B PANYy KIETOYHBIX IMOKOJICHUH —
pasMHOXKEHHE KJIETOK. MHTOTHYECKMH IHKI: MHTepda3za — MepHoj MOJArOTOBKH KIETKH K
nenenuto, penyrumkanus JIHK; muto3, $a3sl MUTOTHYECKOTO JAeNieHHs W TpeoOdpa3oBaHue
XxpomMocoM B HHX. (MexaHM3M 0Opa30BaHMs BEpeTeHa JEJIECHUS U PACXOKICHHE JIOUYEPHUX
xpoMocoM B aHadase). buonornueckuii 3HaueHne MuTo3a (O€crosoe pa3MHOKEHHUE, POCT,
BOCTIOJIHEHHE KJIETOYHBIX MOTEPh B (PU3HOIOTMYECKUX M MATOJIOTHYECKUX YycloBHsX). [TonaTue
0 pereHepauuu. HapylieHne HHTEHCHMBHOCTH KIJIETOYHOTO pa3MHOXKEHUsS M 3a0oJieBaHUE
4eJoBeKa W KUBOTHBIX. Ilepuonbl oOpa3oBaHMs MOJOBBIX KIETOK: pPa3MHOXEHHE U POCT.
[lepuoaer co3peBanusa — meno3. Jtanbl Meio3a. [Iporecchl KOHBIOTAMUM M KPOCCEHTOBEpA.
Buonornyeckoe 3HaueHHe U OMOTOTHYECKUI CMBICT MeHo03a.

MeTtabo0au3Mm.
OOMeH BeIecTB W MpEeBpallleHUEe DHEPTHH B KJIETKE — OCHOBA BCEX MPOSBICHHE €€
JKU3HENEATEIILHOCTH. Karanutnueckux XapaKkTep peakImii oOMmeHa BEILIECTB.

KomnapTMmenTanuzaus nporeccoB MeTadoan3Ma 1 JIoKanu3anus cnerneduyecknx GpepMeHToB B
MeMOpaHaX OMNpPEJEICHHBIX KIETOUYHBIX CTPYKTYp. OHepreTudeckuii oOMeH; CTpyKTypa U
¢ynkuuun AT®. Dransl sHepreTuueckoro oomena. [1oaroToBUTENBHBINA 3Tal, POIb JU30COM,
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HeroHoe (OeckuciopoaHoe) paciierieHue. [1ogHoe KHUCIOpOAHOEe OKHCICHHE; JOKOIU3ALuUs
MPOLIECCOB B MUTOXOHApUsX. ConpspkeHUe paclIeIUIEHUE TIIIHOKO3bl B KJIETKE C pacnajoM u
cuate3oM AT®. dotocuHTes; cBeToBast (pa3a U OCOOEHHOCTH OpraHU3aIllMU TUJIAKOUJOB TpaH,
SHEepreTuyeckas IEeHHOCTh. TeMHoBas (a3a (oTocHHTE3a, MPOLECCHl, B HEW MPOTEKAroIIHe,
UCITIOJIb30BaHUE HSHEPruu. 3HaYeHHE (POTOCHHTE3a, KOCMHUYECKas POJIb PACTCHHUU. 3HAYCHHE
dboTocuHTE3a U IYTH €T0 MPOTYKTUBHOCTH.

Pa3mHoskeHune u pasBuTHe.

CriocoObl pa3MHOXKEHHUSI y pacTeHWd | JKMBOTHBIX. [lapreHorene3. OHTOTreHes.
OMOpuoHanpHOe  pasButhe. (OCHOBHBIE  3aKOHOMEPHOCTH  ApOOJeHHUs;  oOpa3oBaHue
OJIHOCJIOIHOTO  3apopbllmia-  Omactynbl. [acTpynauus; 3aKOHOMEPHOCTH  0OpazoBaHUs
JBYXCIIOMHOTO  3apOJbllIa-TacTpyibl.  3apoAbIIIEBBIE  JUCTKM U MX  JajbHeWmas
muddepennuponka. [lepBuunbiii opraHoreHes (HEHpyAMs) U nanbHelmas auddepeHnpoBKa
TKaHeill, OpraHoB M cucTeM. Perymsiuus 5MOpHOHAIBHOTO pPAa3BUTHS, JACTCPMUHAIMA H
sMmOpuoHanbHas uHAyKIug. [loctamOpuonanbHoe pasputue. IIpsimMoe M HempsiMoe pa3BUTHE.
JKv3HeHHblE LUKIIBl Pa3HBIX TPYNI OPraHU3MOB. Perymsiuus HMHAMBUAYAJIBHOTO Ppa3BUTHUSL.
[TprunHBl HApYIIEHUN Pa3BUTHSI OPTraHU3MOB. 3aKOHOMEPHOCTH MOCTAIMOPHUOHAIIBHOTO MEepHoIa
paszButus. Henpsmoe pa3BuTHe; NOJHBIM U HEMOJIHBIM MeTramop¢o3. buonmornyeckuili cMmbici
pazButus ¢ metamopdo3om. CTaauu NOCTIMOPUOHATBLHOTO pPAa3BUTHS (JIMYMHKA, KYKOJKa,
umaro). [Ipsimoe pasButue.

HacnencrBeHHOCTh M H3MEHYMBOCTh OPTaHM3MOB.

3aKOHOMEPHOCTH HACJIEJIOBAHUS IIPU3HAKOB, BbIsIBJIEHHbIE [ .Mennenem.
['uOpunonoruyeckuf MeTOJ HU3YyUEHHUs HACIEACTBEHHOCTH. MOHOTHOPHIHOE CKpEIlIUBaHUE.
3akonbl MeHzens. MHOXKeCTBEHHbIE ajulend. AHalu3upymollee cKpelmupanue. JuruopuaHoe u
NOMUTHOPUAHOE CKpelMBaHue. XpOMOCOMHAs TEOPUSl HACIEACTBEHHOCTU. [ pymIibl ClemieHus
reHoB. CrieruieHHOE HaclieoBaHue mpu3HakoB. 3akoH T.Moprana. [lomHoe M HemomHOE
CLCIUICHUE TEHOB; pPAacCTOSHUE MEXIy TIE€HaMH, paclojOKEHUE B OJHOM XPOMOCOME;
FeHeTUYEeCKHEe KapThl XpoMocoM. ['eHeTnueckas CTpykTypa MmosioBbIXx XpoMmocoM. HacnenoBanue
IIPU3HAKOB CLEIJICHHBIX C TOJOM. ['€HOTMII Kak IenocTHas cucrema. Bsaumoneinctsue
aJJIENIbHBIX U HEaJJIEIbHBIX T€HOB B OIIPEIEICHHE TPU3HAKOB.

OcHoBHBIE (HOPMBI H3MEHYMBOCTU. ['eHoTHnUueckas u3MeHuuMBOcTb. Mytauuu. CBoiicTBa
MyTauui. [IpyunHbl 1 YacTOTa MyTallMii; MyTareHHble GaKTOPbl. DBOIIOIMOHHAS POJIb MyTallUi
JUIS IPAKTUKU CEJIbCKOTO X03s1MCTBA M OMOTEXHOJIOTHH

JlabopaTopHbie padoThl

1. Tlornomenne BoABI pacTUTeNbHOM KkieTkoi. [Imazmomus u apemnmazmonus. (Ilomyuenue
MCKYCCTBEHHOM “KiieTouku TpayOe»)

2. @OTOCUHTETUYECKNE TUTMEHTHI. [losydeHne CiupToBOM BBITSKKU CMECH IUTMEHTOB.
(Paznenenue nmurmenToB (1o Kpaycy).

3. Pa3neneHue NUrMeHTOB METOJIOM OyMa)kHOM Xpomarorpaduu.

4. Ontuyeckue cBoicTBa (POTOCHHTETHUECKUX MUTMEHTOB. DiyopecieHIus Xaopoduia.

5. ®otoceHcubOunu3upyromee AeicTBUe XJopoduiuia Ha peakiuio NepeHoca Bojaopona (1o
['ypeBuuy).

6. YcnoBus, HeoOxomumble JuId mporecca ¢orocuHre3a. OOpa3oBaHME caxapa B JIHCTBAX
pactenus mipu ¢potocunteze. O6HapyxkeHue GOTOCUHTE3a KpaXMaIbHOU MTPOOOHA.

7. Yuet hOTOCHHTE3a METOAOM ACCUMIIILIUOHHON TIPOOBI.

8. Onpenenenne akTUBHOCTH KaTajia3bl Fa30METPUUECKUM METOOM.

9. Onpenenenrie aKTUBHOCTH NIEPOKCUAA3ZBI.

10. Onpenenenne THTEHCUBHOCTH TpaHCHHpalluu K00aabTOBbIM MeTo oM (1o LlTamto).

11. BiusiHMe BHEITHUX yCIIOBHUI HA ITPOLIECC TYTTALINH.

12. MUKpOXMMHYECKHI aHAIW3 30JIbI pacTeHUs. BuleneHue KUCIOT KIETKAMH KOPHS M €ro
pacTBOpSIOLIas 1€ATEIbHOCTb.
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13. HabnrogeHre MUTO3a B pAaCTUTEIILHOM KIIETKE.

14. CtpoeHue mecHeBoro rpuoa.

15. Pemenue 3a1a4 1o MOJIEKYJISIPHON OMOIOTUH

16. Pemienue 3a1ay4 o TeMe: MUTO3 U MEHO3

17. Pelienue reHETUUECKHX 3314

18. Pemenue 3amay, paboTa ¢ TaOIUIEH TEHETHYECKOTO KO/Ia

19. Ilpaktuueckass pabora B mapax M0 HOBTOPEHHIO AJTOPUTMOB DPEUICHUN MO3HABATEIbHBIX
OMOJIOTMYECKHX 3a1a4

20. Pemienue cl1oKHBIX OMOJOrMYECKHX 3a0a4
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Kiace 10
KoauuecTBo yacos 34

TemaTn4eckoe IJIAHUPOBAHHE

Ne Ne Tema ypoka DJIeKTpOHHbIe NN (ppoBbIe 00pa3oBaTebHbIE PeCypChl
ypoka | ypoka
B
TeMe
CtpoeHue u (pU3H0JIOTUSI KJIETKH
1 1 MeTtobl U3y4eHHUsl KIETKU bu6nunoteka LIOK: caiit — URL: https://educont.ru/
2 2 YBennuurenabHble TpUOOpPHI
3 3 CrpykTypHas opranu3anus mia3MaTu4ecKoi bubnnoreka L{OK: caiit — URL: https://educont.ru/
MeMOpaHBbI
4 4 TpaHcnopT BeniecTB yepe3 MeMOpany bubnnoreka [{OK: caiit — URL: https://educont.ru/
5 5 TpaHcopT BemecTB uepe3 MeMOpaHy bubnnorexa [HOK: caiit — URL: https://educont.ru/
6 6 Bo3moxHOCTH OTI0LIEHHS BOJbI pACTUTEIBHON
KJjieTkoi. JIP
7 7 bubmuoreka [{OK: caiit — URL: https://educont.ru/
CtpoeHune KJIETOYHON CTEHKH pacTeHUMN
8 8 ®doTocuHTETUYECKHE MUTMEHTHI. [lomyuenue bubmuoreka [{OK: caiit — URL: https://educont.ru/
CIIMPTOBOM BBITSKKH CMECH TUTMEHTOB. JIP
9 9 Paznenenne murMeHTOB METOAOM OyMa kKHOM bubnmnoreka [{OK: caiit — URL: https://educont.ru/
xpomarorpaduu. JIP
10 10 OnTHyeckre cBONCTBA OTOCUHTETUYECKUX bu6muoreka LIOK: caiit — URL: https://educont.ru/
nurMeHToB. dayopecuenius xaopoduia. JIP
11 11 ®doroceHcubunsupyrouiee nerctaue xjaopoduna | bubnuoreka I{OK: caittr — URL: https://educont.ru/
Ha peaklMIo nepeHoca Bopopoza (mo 'ypesuuy).
JIP
12 12 VYcnoBust, He0OX0AUMBIE IS TIpoliecca bubnnoreka L{OK: caiit — URL: https://educont.ru/

dbotocurTe3a. OO6pa3oBaHue caxapa B JUCTHIX
pactenus rpu GorocurTese. OOHapyKeHHE
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dboTocHHTE3a KpaxMaabHOU mpoooi. JIP

13 13 VY4er ¢poTocHHTE3a METOIOM ACCUMUIISIITMOHHOMN bubnnoreka L{OK: caiit — URL: https://educont.ru/
poOk1. JIP

14 14 bu6nuoteka LIOK: caiit — URL: https://educont.ru/
Pemenue 3anau no reme «doTocunrTes»

15 15 DHjonjaa3MaTH4YeCcKasi CETh, KOMILIEKC I 0bIKH, bu6nmoteka LIOK: caiit — URL: https://educont.ru/
MUTOXOHJIPHH

16 16 bu6numoteka LIOK: caiit — URL: https://educont.ru/
Knerounoe npixanue

17 17 OnpeneneHne akTHBHOCTH KaTala3bl bubnnoreka L{OK: caiit — URL: https://educont.ru/
ra3oMeTpU4YeCKUM meronom. JIP

18 18 bubmuoreka I{OK: caiit — URL: https://educont.ru/
Omnpenenenne akTUBHOCTH nepokcuaassl. JIP

19 19 bubnuoreka I{OK: caiit — URL: https://educont.ru/
Pemenue 3amau no reme «Kiierounoe npixanue»

20 20 VYcerpuuHbIl annapar noKpoBHOM TkaHu pacteHui. | bubnuoteka L{OK: caiit — URL: https://educont.ru/
BoHb11 pexuM pacTeHuin

21 21 OrnpezesieHe UHTEHCUBHOCTH TPAHCIIUPAIIUN bubmuoreka I{OK: caiit — URL: https://educont.ru/
K00abTOBBIM MeTOI0M (110 [IITamo). JIP

22 22 BrnusiHre BHEIHUX YCIOBUI HA MPOLIECC bubnmnoreka [{OK: caiit — URL: https://educont.ru/
ryrrauuu. JIP

23 23 Crpoenue u QyHKIIMOHUPOBAHUE KIETOK bu6muoreka LIOK: caiit — URL: https://educont.ru/
ITOKPOBHOW TKaHW pacCTEHUM

24 24 Crtpoenue u QyHKIIMOHUPOBAHUE KIIETOK bu6nuoreka LIOK: caiit — URL: https://educont.ru/
ITOKPOBHOM TKaHW paCTEHUM

25 25 MHUKPOXUMHUYECKHN aHAIIU3 30JIbI PACTECHHUS. bu6muoreka LIOK: caiit — URL: https://educont.ru/
Boigenenre KuciaoT KIeTKaMu KOpHS U €ro
pacTBOPSIONIAs AESITENLHOCTD. JIP

26 26 bu6mmoteka I1OK: caiit — URL: https://educont.ru/
Crpoenue u GyHKIMOHUPOBAHUE KJIETOYHOTO s/Ipa

27 27 bu6mmoteka I1OK: caiit — URL: https://educont.ru/

CtpoeHue u QyHKIIMOHUPOBAaHUE KIETOYHOIO spa
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28 28 bubmnunoreka I{OK: caiit — URL: https://educont.ru/
JKM3HEHHBIN MUK KJIETKU. PenpoayKius KjIeTok

29 29 bubmuoreka I1{OK: caiit — URL: https://educont.ru/
Hab6nronenue MuTo3a B paCTUTENBHOM KiteTke. JIP

30 30 Pemenue 3anau 1o reme «KU3HEHHBIN UK bu6nmoteka LIOK: caiit — URL: https://educont.ru/
KIICTKH

31 31 Pemenwne 3agau mo teme «KU3HEHHBIN [TUKIT bubmuoreka 1{OK: catit — URL: https://educont.ru/
KJIICTKU

32 32 bubmuoreka 1{OK: caiit — URL: https://educont.ru/
CtpoeHnue rpuOHOM KICTKH

33 33 bubmuoreka [{OK: caiit — URL: https://educont.ru/
CtpoeHue IeCHeBOro KiaeTku rpuda. JIP

34 34 Pemenne 3amanuii EI'D o ouomoruu: 610K bu6nunoteka LIOK: caiit — URL: https://educont.ru/
«uTomorus»

Kjaaceol 11

KOJHUYECTBO 4acoB 34

Ne No Tema ypoka
ypOKa | ypoka B
TeMe
XMMHYECKHI COCTAB, CTPOEHNE H )KH3HEeAeATeAbHOCTDb KJIeTKH ( 10 )

1 1 BBenenne. Pemenue cnoxaeix 3amad no | bubauoreka LIOK: caiit — URL: https://educont.ru/
Onosorun

2 2 XuMHYECKHUE dIIeMEHTHI KiaeTku. 1P bubmnorexa I{OK: caiit — URL: https://educont.ru/

3 3 Heopranunueckue BeniecrBa. Boga u bubnnoreka LHOK: caiit — URL: https://educont.ru/
MUHEpAJIbHBIE COJIN

4 4 Oprannueckue BemecTsa. benku bubnnoreka L{OK: caiit — URL: https://educont.ru/

5 5 Opranudeckue BELECTBA. Y TJIEBOJBI U bubnnoreka L{OK: caiit — URL: https://educont.ru/
JIUTIU B
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6 6 Oprannueckue BemiectBa. Hyknennossle | bubnunoreka [{OK: caitt — URL: https://educont.ru/
KHCIIOTHI
7 7 Crpoenue sykapuoruyeckoi kietku [IP | bubnmorexa [{OK: caitt — URL: https://educont.ru/
8 8 Crpoenue npokapuorudeckoit kiuetku [IP | bubnuoreka [{OK: caitt — URL: https://educont.ru/
9 9 MuTto3 bubmunoreka I{OK: caiit — URL: https://educont.ru/
10 10 Meiio3 bu6numoteka LIOK: caiit — URL: https://educont.ru/
MeTa60u3M (6 4)
11 1 buocunres Oenka. bubmuorexa 1{OK: caiit — URL: https://educont.ru/
12 2 buocunres Oenka. bubmuorexa 1{OK: caiit — URL: https://educont.ru/
13 3 DHepreTuvyeckuii OOMeH. bubmuoreka L{OK: caiit — URL: https://educont.ru/
14 4 DOTOCUHTE3. bubmuoreka I{OK: caiit — URL: https://educont.ru/
15 5 [ToBTOpUTENBHO-00001IAIOINN YPOK 1O
teme: «MeTaboan3zm»
16 6 KonTponbHas padbota «MeTtabonuzm»
Pa3mHoskenune u passutue (4 1)
17 1 [{uTonorndyeckre OCHOBBI OECITOJIOTO bu6mmoteka I1OK: caiit — URL: https://educont.ru/
pa3mHoxenus 1P
18 2 [{uTonornyeckre OCHOBBI TOJIOBOTO bu6mmoteka I1OK: caiit — URL: https://educont.ru/
pa3mHoxenus 1P
19 3 [Mutomornyeckue ocHOBBI pasMHOkeHus1 | bubnnoreka LJOK: caiit — URL: https://educont.ru/
cropoBbIX pacteHuit [1P
20 4 [uTosornyeckue OCHOBBI PA3MHOKEHUS bu6mmoteka I1OK: caiit — URL: https://educont.ru/

ceMeHHBbIX pacteHui [1P

HacyeicCTBEHHOCTb M H3MEHYMBOCTH OPranu3mos (14 v)
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21 1 MonoruOpuaHoe CKpeurBaHue bubnuoreka L{OK: caiit — URL: https://educont.ru/
22 2 Jluru6puiHoe ckpenBaHme bubnuoreka L{OK: caiit — URL: https://educont.ru/
23 3 Henosnnoe nomuanpoBanue bubmuoreka IIOK: caiit — URL: https://educont.ru/
24 4 CuenyieHHOE HacleIOBaHUE bu6numoteka LIOK: caiit — URL: https://educont.ru/
25 5 AHanu3upyroliiee NoJIMruopuaHoe bubmuoreka IIOK: caiit — URL: https://educont.ru/
CKpeIllMBaHUe
26 6 Tunel B3aUMOACHCTBUS HEANIJIETbHBIX bu6nmoteka LIOK: caiit — URL: https://educont.ru/
T'CHOB
27 7 HacnengoBanue npusnakoB cuemieHHbIX ¢ | bubmunoreka [{OK: caiit — URL: https://educont.ru/
I0JIOM
28 8 CocraBneHue poI0CIOBHBIX bubmuoreka I{OK: caiit — URL: https://educont.ru/
29 9 CocraBnenue poJI0CIOBHBIX bubmuoreka [{OK: caiit — URL: https://educont.ru/
30 10 uTomornyeckme 0CHOBBI bu6nmoteka LIOK: caiit — URL: https://educont.ru/
KOMOMHATUBHON M3MeH4YnBocTH [1P
31 11 [uTtonornyeckue ocHOBbl MyTauimoHHOW | bubnumoreka [{OK: caiit — URL: https://educont.ru/
n3MeHunBoctu [1P
32 12 Tuner myranuii [1P bu6nuoreka LIOK: caiit — URL: https://educont.ru/
33 13 KonTponbhas pabora no teme:
«HacnencTBeHHOCTh U U3MEHYUBOCTD
OpPraHU3MOBY
34 14 IToBTOpEeHUE "Pemienne caoKHbIX

ouoornyeckux 3agaq"
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI V1A YYEHUKA

* buonorwus, 10 knacc/ Ilaceunnk B.B., Kamencknit A.A., PyomoB A.M. u ap.; Ilox penakmueit [laceunnka B.B. Akiinonepraoe
obmectBo «M3narensctBo «IIpocBeiienne»
* buonorus, 11 knacc/ [Taceunuk B.B., Kamenckuii A.A., Py6uioB A.M. u np.; [lox penakuueii [Taceunuka B.B. AkuinonepHoe

obmectBo «M3narensctBo «IIpocBeiienme

METOANYECKHUE MATEPHUAJIBI J1JIs1 YUUTEJIA
VY4eOHbIe TPOrpaMmbl
HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU HHTEPHET

bubnuoTteka nudposoro odpazoBarenbHoro konteHta: cait — URL: https://educont.ru/
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