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HosicHuTeIbHAS 3alIUCKA

[Tpennaraemelii Kypc npeaHasHaudeH Juist ywyamuxcsi 10-11 kmacca n paccunrtan Ha 34 daca.
Kypc yranybnser 6a3oBbie 3HaHMs TI0 OMOJIOTMH M HAmNpaBlieH Ha (GOPMHPOBAHHUE M PA3BUTHE
OCHOBHBIX Y4EOHBIX KOMIIETCHIIUN B X0JI€ peIIeHUs] OMOIOTHYECKUX 3a/1au.

Konyenyua npocpammel Kypca 3akirodaercss B TOM, uyTo €€ pa3paboTka cCBs3aHa C
pa3paboTKO CHCTEMBI CIIENUATU3UPOBAHHON TOATOTOBKH (TPOGUIBHOTO OOyYeHHs) B CTapIIUX
KJIaccaxX M HaIpaBJICHO HAa pealu3alfio JUYHOCTHO - OPUEHTHPOBAHHOIO MpoIecca, IpU KOTOPOM
MaKCHUMAaJbHO YYHUTHIBAIOTCSI MHTEPECHl, CKJIOHHOCTH, ¥ CIIOCOOHOCTH CTapIICKJIACCHUKOB.
OCHOBHOM aKIEHT Kypca CTaBUTCA HE HA IPUOPUTETE COJACP)KAHUS, & Ha MPUOPUTETE OCBOCHUS
yyaluuMucs crnoco0oB JeMCTBHI, HE HaHOCS YyIIepd caMoMy COAEpXKAHHUIO, T.€. Pa3BUTHUIO
OPEIMETHBIX M MEXIPEIMETHBIX KOMIIETCHIMH, YTO HAXOIUT OTPaKEHHE B KOHTPOIHHO-
M3MEpUTENbHBIX MaTepuasiax EI'D.

AxmyanvHocms TAHHOTO Kypca TOIKPEIUIIETCS MPAKTUYECKOW 3HAYMMOCTBIO HM3y4aeMbIX
TEM, 4YTO CIOCOOCTBYET MOBBIIICHHIO MHTEpeca K MO3HAHUIO OMOJIOTUU U OPUEHTHPYET Ha BHIOOP
npopmwiss. Y 0Oyyaromuxcsi CKJIAJBIBACTCS IEPBOE MPEICTABICHHE O TBOPYECKOHW HAy4YHO-
HCCJIEIOBATEIbCKOM 1eATEeIbHOCTH, HAKAINIMBAIOTCS YMEHHUS CAMOCTOSTEIBHO PACIIUPSITH 3HAHUSI.

Axmyansnocms yMEHHUS pelllaTh 3a/Jayu 110 OMOJIOIMM BO3pacTaeT B CBSI3U C BBEICHHEM
EI'D mo Ouonorum, a Takxe C T€M, YTO HEOOXOAUMO MPHUMEHSTh 3HAHUS Ha MpakTuke. Pemenue
3a1a4y no Ouosioruu Jaer BO3MOXHOCTb TydIne MO3HATh dyHIaMeHTaNTbHBIC
001eOnoNIoOrnuecKre MOHSATHS, OTPAXKAIIIUE CTPOeHHE W (YHKIIMOHHPOBAHHWE OHOJIOTHYECKUX
CHCTEM Ha BCEX YPOBHSIX OPTaHU3AIMH >KU3HU.

Pemennie 3amay mo OMONOTHMU MO3BOJSET TakKKe YINIyOUTb U 3aKpeNuUTh 3HAHUS IO
pazaenam oOuieit  Omonoruu. OrpoMHY:0  BaXHOCTh B  HENPEPHIBHOM  00Opa3OBaHUU
OpUOOpPETAlOT  BONPOCHI  CaMOCTOATENbHOW ~ pabOThl  ydalIuxXcs, yMEHHE  MBICIUTh
CaMOCTOSITENIFHO M HaxoauTh pemieHne. Co3maroTcss yCIOBHS ISl WHAMBHIYAIbHON |
rpynmnoBoi ¢GopM eATeIbHOCTH y4alluxcsl.

Ocobennocmamu npospammvl Kypca SBISETCS TECHas CBA3b €0 COJEP)KaHUSA C YPOKAMHU
oOmieit Ouosoruu W cooTBeTcTBUE TpeOoBaHUsAM ['ocymapcTBeHHoro cranaapta. [lonbop
MaTepHalioB U 3aHSATUN OCYIIECTBIIIETCS Ha OCHOBE KOMIIETEHTHOCTHO - OPHEHTHPOBAHHBIX
3a/laHuii, HaMpaBJICHHBIX Ha pa3BUTHE  TpEX YpPOBHEH OOYYEHHOCTH: DPENpPOAYKTUBHOIO,
NPUKIIQJTHOTO U TBOPUYECKOTO.

Lenvio kypca senaemca:

O06061enHue, cuctemMaTi3alus, paciiipeHre U yriayOoieHne 3HaHul yJaumxcss 00 OCHOBHBIX
OMOJIOTHYECKUX 3aKOHOMEPHOCTSX; (OPMHUPOBAHUE HABBIKOB pEIIEHUS OHOJOTMYECKUX 3ajad
Pa3IUYHBIX TUIIOB.

3adauu:

1. ®opmMupoBaTh y ydanuxcs CUCTEMbl 3HAHUN IO OCHOBHBIM 3aKOHaM OHMOJIOTHH.

2. ®opmHpOBaTh YMEHHS M HaBBIKM DELICHHs OHMOJIOrMYECKHX 3aJad pernpoayKTHBHOTO,
MPUKIIATHOTO U TBOPUYECKOTO XapaKTepa.

3. ®opmHpoBaTh MOTPEOHOCTH B NMPUOOPETEHNH HOBBIX 3HAHUH U CHOCO0aX X MOJIYYEHHUs
yTeM caM00Opa30BaHusl.

bnazooaps  kypcy no 6uonocuu 6binonnaemcs HECKONbKO QYHKYUL:

1. Kypc «Pemenue 3amad no o6ieil OMOIOrumM» MOMOraeT 3aKpenuTh U yriIyOUTh YPOBEHb
3HAHUH yJaluxcs 1o OMOJIOTHH, IPUMEHHUTh 3TH 3HAHUS ITyTEM pelIeHus] ONOIOTHUECKUX 3a/1ay.

2. OcyuiecTBisieTcsl JUYHOCTHO-OPUEHTUPOBAHHBIN moaxoxa B oOydyeHun. To ecTh
YUUTBIBAIOTCS] MHIMBUAYaJIbHbBIE CKJIOHHOCTH U CIIOCOOHOCTH yJallluXCcsl U CO3/1al0TCS YCIOBUS IS
00y4eHHs UX B COOTBETCTBUHU C MPOeCCHOHATbHBIMU HHTEPECAMHU.

B pesynomame npoxooicoenus npoepammel Kypca:

Yuawuecs oonorcnvl snamo:

e  OCHOBHBIE OHATHS MOJIEKYJISIPHOW OMOJIOTUHU, IUTOJIOTHH U T€HETUKH;

e OOmue cBeneHUs] O MOJEKYISIPHBIX M KIETOYHBIX MEXaHH3Max HacJelOBaHUsS T'€HOB U
(bopMHpOBaHUS IPU3HAKOB,;
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e Crenuduyeckue TEPMUHBI U CHMBOJIUKY, HCIOJb3YeMbIe NPH PEIICHUH TEHETHYCCKHUX
3a]1a4 ¥ 33J1a4 10 MOJICKYJIIPHOW OMOJIOTHH;

e C(CrpoeHue u QyHKIMH OPraHOUAOB KieTKH. OCHOBHBIE TMOJIOKEHUS KJIETOYHOU Teopuu T.
IIIsanna n M. Ilneiinena;

e XUMHUYECKHI COCTAB KJICTKH: OCJIKH, )KHUPBI, YIIICBObI, HYKJICHHOBBIC KUCIIOTHI,

e MexaHu3M MPOIIECCOB KUIHEACITSILHOCTH KIICTKU: SHEPreTUICCKHI OOMEH, IJIaCTHYSCKUN
o0MeH: pOoTOCHHTE3, OUOCUHTES;

e 3akoHbl MeHens, 3akoH Moprana, 3aKOH YHCTOThI TAMET;

e buosiornueckoe 3Ha4€HUE BCEX MPOIIECCOB KU3HEACATEIHHOCTH, IPOUCXOISAIINX B KIETKE;

e  ®dopMbI UBMEHYUBOCTH, IPUYUHBI N3MEHUYUBOCTH;

e ANTOpUTMBI PEIIEHUs 33]1a4 0a30BOT0 U MOBBIIICHHOTO YPOBHS CIIOKHOCTH.

Yuawuecs oonoicnvl nayuumocs:

e BricTpanBaTh aJIrOPUTM PELIEHUS 3a7a4 HA OCHOBE IOIYYCHHBIX TEOPETHYECKUX 3HAHUU
3aKOHOB LIUTOJIOTUHU, MOJIEKYJIIPHON OMOJIOTHH, T€HETHKH;

e OOBSICHATH POJIb TEHETHUKU B (POPMUPOBAHMM HAYYHOTO MHMPOBO33PEHUS; COAECpKAHUE
TCHETUYCCKOM 3a71a49M;

e O000maTh U MPUMEHATh 3HAHMUS O KJIETOYHOM U OPraHW3MEHHOM YpPOBHE OpraHU3allu
JKU3HU;

e O600maTh M MPUMEHATH 3HAHHUSI O MHOTOOOpA3uU OPTraHU3MOB PAa3HBIX IAPCTB;

e ConocTaBisATh OCOOCHHOCTH CTPOEHUS U (PYHKIIMOHUPOBAHMS OPraHU3MOB pa3HbIX LAPCTB;

e YcTaHaBIMBaTh MOCJIEA0BATEILHOCTh ONOIOTHYECKUX OOBEKTOB, IPOLIECCOB, SIBICHUI;

e YcTaHaBIMBaTh NPUYMHHO-CIIEJCTBEHHBIE CBS3M, JedaTh OOOOIIEHUs, MONOJHATh U
CHUCTEMATHU3UPOBATh NOJYYCHHBIC 3HAHUS;

e [IpumensaTh  OMOJOrMYECKHE 3HAHUS B  IPAKTUYECKUX  CHUTyallUsiX  (MIPaKTUKO-
OpUEHTUPOBAHHOE 3aJlaHuE); NPUMEHATh TEPMHUHBI IO T'€HETUKE, CUMBOJIUKY IpU pPELIECHUU
TEHETHUYECKUX 3a/a4.

e PemaTh 3a7auu M0 MUTONOTHN 0A30BOTO YPOBHS U MOBBIIICHHOTO HAa MPUMEHEHHE 3HAHUH B
HOBOW CUTYallUu;

e Pemath 3a7auM 1O reHeTMKe 0A30BOrO YPOBHS M IMOBBIIIEHHOIO HA MPUMEHEHUE 3HAHUH B
HOBOW CUTYallUu;

e Pemarp 3agaun MO MOJIEKYJSIpHOM OMojoruu ©a30BOr0 YpPOBHS U IOBBIIIEHHOTO Ha
IIPUMEHEHNE 3HaHUN B HOBOM CUTYalluy;

e lcnonp3oBaTh 001IME IPUEMbI PaOOTHl ¢ TECTOBBIMU 33/IaHUSAMU  PA3JIMYHON CIOXKHOCTH,
OpPUEHTUPOBATHCS B IPOrpaMMHOM MaTepHalie, yMeTh 4eTKO (POpMYyJIMPOBATh CBOU MBICIIH;

e [lonp3oBaTbcss  pa3iMYHBIMM  [OCOOMSAMH, CHpPaBOYHOW  JsuTepaTypod, MHTepHer-

NCTOUYHHUKAMMU.
MeranpeameTHbie CBSI3H.

® OCBOEHME CIIOCOOOB pelIeHUs TPOOIIEM TBOPUYECKOTO U MMOMCKOBOTO XapaKTepa;

e (dopMHpOBaHNUE YMEHUS IJIAHUPOBAThH, KOHTPOJIUPOBATH U OIIEHUBATDH JIEHCTBUS B
COOTBETCTBHUU C MIOCTABJICHHOM 3a/1a4€Hl U YCIOBUSMH €€ pealn3alliy;

e onpenensaTh Hanbonee 3P PEeKTUBHBIE CITOCOOBI JOCTUKECHHS PE3YIIbTATA;

e (QopmupoBaHuEe YMEHUS TOHUMATh TPUUUHBI yCIIeXa/HeycIexa e TeIbHOCTH U
CIIOCOOHOCTH KOHCTPYKTHBHO JICHCTBOBATh AK€ B CUTYallUAX HEYyCIIeXa;

® OBJIJICHUE JIOTUYECKUMH ICUCTBUSIMU CPaBHEHUS, aHATIN3a, CHHTE3a, 0000IIeHN,
YCTaHOBJICHUSI aHAJIOTUM U IPUYMHHO-CIIEICTBEHHBIX CBA3EH, IOCTPOEHUS PACCYXKIACHUI;

® TOTOBHOCTH CIIYIIaTh COOECETHUKA M BECTH JUAJIOT; TOTOBHOCTH MPHU3HABATH BO3MOXKHOCTh
CYIIECTBOBAHUSA PA3JIMYHBIX TOUYEK 3PEHUS U MPABa KAXKIOTO UMETh CBOIO; U3J1araTh CBOE
MHEHHUE W apTYMEHTHPOBATh CBOIO TOUKY 3PEHUS U OLEHKY COOBITHH;

e ompeneneHue oOel nenu 1 myTei e€ JOCTHKEHMUS,

® yYMEHWE JIOTOBAPUBATHLCS O pacrpeaesieHnu (PyHKIUN U pojiel B COBMECTHOM JIeATETbHOCTH;

® OCYIIECTBIATh B3aUMHBI KOHTPOJb B COBMECTHOM JI€SITEIBHOCTH, aJIEKBATHO OLICHUBATh
COOCTBEHHOE MTOBE/ICHNUE U MTOBEJICHNE OKPYKAIOIINX; OBJIaICHHE 0a30BBIMU MPEAMETHBIMHU
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¥ MEXITPEIMETHBIMH HOHSATHAMH, OTPAXKAIONIIMMHU CYIIECTBEHHBIEC CBSI3U M OTHOIICHHS
MEXIy 00BEKTaMHU H MPOLECCAMHU.

®opMbl 3aHATHII BHEYPOUHOIl 1esiTeIbHOCTH: Oeceia, KOJUIEKTUBHbBIE U UHIUBUyalIbHbIE
UCCJIEJOBAHMSI €CTECTBEHHOHAYYHOI'O HAIPaBJIEHMsI, CAMOCTOSTENIbHAs pab0Ta, BHICTYIIIIEHUE,
ydacTue B KOHKypcax, CO3JaHKe MPOEKTOB U T.1. JlanHbie GopMbI paboThI 1AIOT AETIM
BO3MO>XHOCTh MAKCUMAJIBHO TIPOSIBIISTH CBOIO aKTUBHOCTh, H300PETATEIbHOCTh, TBOPUCCKHMA U
MHTEJJICKTYaJIbHBIA MOTEHIIUA U Pa3BUBAIOT UX 3MOIMOHAIBHOE BOCIPUSATHE.

MecTo 1aHHOTO Kypca B Y4eOHOM ILJIaHe.

[Iporpamma paccuntana Ha 1 rog oOyuenus (34 yaca B roj, 1 yac B HeAeN0). 3aHATHS 110

nporpamMme IIpOBOJISATCS BO BHEYPOUHOE BpeEMs

H.TIaHI/IpyeMLIe pe3yJdbTaThbl Oﬁy‘leHHﬂ Mo Kypcy «HpaKTI/I‘ICCKaﬂ OHoJI0THSY.

B pe3ynbrare ocBoeHUS MporpaMMBbl BHEYpOUHOH nesrenbHocTH «[IpakTuyeckasi 6UM0JI0TUsI»
oOyyJaromuecs Ha YpOBHE CpeaHEro o0Iero oopa3oBaHus:

- MOJIy4aT BO3MOKHOCTh PaCIIHPUTh, CHCTEMAaTU3UPOBATh U YIIIYOUTh UCXOHBIC TIPEIICTABICHHS O
NPUPOHBIX 00BEKTAX M SBJICHUSAX KAK KOMIIOHEHTAX €IMHOT'O MHPA, OBJIAJICFOT OCHOBAMH
MIPAKTUKO-OPHEHTUPOBAHHBIX 3HAHUN O MIPUPOJIC, TIPUOOPETYT IEIOCTHBIN B3I HA MUD;

- MO3HAKOMSTCS C HEKOTOPBIMH CIIOCO0AMH U3YYEHUS TIPUPOJIbI, HAYHYT OCBAUBATh YMCHHS
MIPOBOMTH HAOJIIOICHUS, CTABUTH ONBITHI, HAY4aTCs BUICTh U IOHUMATh HEKOTOPHIE TIPUINHHO-
CJICZICTBEHHBIC CBSI3U B OKPYXKAKOIIEM MUPE;

- TTOJIyYaT BO3MOKHOCTh HAYYUTHCS UCIIOJIb30BATh PA3IMYHBIC CIIPABOYHBIC U3/IaHUs (CIIOBApH,
SHIMKJIOTICTUH, BKITI0YAsi KOMITBIOTEPHBIC) U JINTEPATYPY O MPUPOJIC C LETbIO MOUCKA
M03HABATEIILHON HH(OPMAIINH, OTBETOB Ha BOIPOCHI, OOBSICHEHUH, IS CO3/IaHUsI COOCTBEHHBIX
YCTHBIX WJIU IUCbMEHHBIX BBICKAa3bIBAHHIA.

JInuHOCTHBIE, MeTANIPpeAMETHbIE U NPeAMeTHbIE Pe3yabTAThl 0CBOCHHS YUeOHOT0 NpeaMeTa.
B cootBeTcTBUM ¢ TpeOOBaHUSAMHU K PE3yJIbTaTaM OCBOCHHUSI OCHOBHOI 00pa30BaTeIbHOM
nporpaMmel oomiero oopasoBanust deneparbHOTO rocyIapCTBEHHOTO 00pa30BaTEIBLHOIO CTaHAapTa
oOydeHre HampaBlIeHO Ha JOCTIKEHUE yYalllUMUCS TMYHOCTHBIX, METAMIPEIMETHBIX U MPEAMETHBIX
pE3yIBTATOB.

JInuHoCTHBIE Pe3yJIbTATHI OTPAKAIOTCSA B MHANBUAYAIbHBIX KAUeCTBEHHBIX CBOMCTBAX YJalllUXCs,
KOTOPBIC OHH JIOJDKHBI TPHOOPECTH B TIPOIIECCE OCBOCHHUS yUeOHOTO MpeIMeTa:

- yueOHO-TT03HABATEIbHBIN HHTEPEC K HOBOMY Y4eOHOMY MaTepuaiy U CrocodaM pelieHus HOBOr
3a/1a4u;

- OpUEHTAIUs Ha TOHUMaHKe MPUYKH ycIieXa BO BHEYYeOHOM NesTeIbHOCTH, B TOM YHUCIIE Ha
caMOaHaJIN3 ¥ CAMOKOHTPOJIb Pe3yJIbTaTa, Ha aHAJIM3 COOTBETCTBHSI PE3YJIbTATOB TPEOOBAHUSIM
KOHKPETHOH 3aj1auu;

- CITOCOOHOCTH K CaMOOIIEHKE Ha OCHOBE KPUTEPUEB YCIIEITHOCTH BHEYUYEOHO! JACSITETLHOCTH;

- YyBCTBO MPEKPACHOTO M ICTETUYECKHE YYBCTBA HA OCHOBE 3HAKOMCTBA C MPUPOJHBIMU
00BEKTaMHU.

MertanpeamerHbie pe3yJbTaThl XapaKTEPU3YIOT YPOBEHb C(HOPMHUPOBAHHOCTH YHUBEPCAIBHBIX
CIIOCOOHOCTEH yJanuxcsi, MPOSIBIISTIOIINXCS B TIO3HABATEILHOM W TPAKTHYECKOH JIeATeIbHOCTH:

- MCTIOJIb30BaHNE CIIPABOYHON U JIOTIOTHUTEIBLHON TUTEPATyPHI;

- BIIQJICHHUE IUTHPOBAHNEM M PA3IUIHBIMU BUIAMH KOMMCHTAPHEB;

- ACTIOJIb30BaHUE PA3IMYHBIX BUJIOB HAOIIOICHUS;

- KQUECTBEHHOE M KOJIMYECTBEHHOE OIMMCAHNE U3YIaeMOT0 O0BEKTa;

- IPOBEJICHUE IKCIIEPUMEHTA;

IIpenMeTHbBIE pe3yJIbTATHI:

-popMupoBaHUE I[IEHHOCTHOTO OTHOIICHHUS K JKUBOW MPUPOAE, K COOCTBEHHOMY OpPraHU3MY;
MOHWMAaHUE PO OHOJOTUU B (DOPMHPOBAHUH COBPEMEHHOH €CTECTBEHHOHAYYHOH KapTHHBI
MUDA;

—YMCHUEC NPUMECHATb CUCTEMY OMOJIOrMYECKHUX 3HAHMIA: PACKpBIBATE CYIIHOCTDH )KHUBOI'0, HA3bIBAThH
OTJIMYUA JKUBOI'O OT HECKHUBOI0O, MNEPCUHUCIIAITL OCHOBHBLIC 3aKOHOMCPHOCTU OpraHu3alivy,
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(YHKLIMOHUPOBAHUS OOBEKTOB, SIBIICHUI, IPOLIECCOB KUBOM MPUPO/IbI, IBOJIOLUOHHOTO Pa3BUTHUS
OpPraHUYeCcKOT0 MHpa B €r0 €AMHCTBE C HEXKHUBOM MPUPOI0iL; cPOPMUPOBAHHOCTh MPEACTABICHUI
0 COBPEMEHHOW TEOPUH IBOJIIOIIMHM U OCHOBHBIX CBHJIETENIBCTBAX 3BOJIOLUY;

-BJIaJICHUE OCHOBAMHU MOHATUHHOIO ammnapaTa M HAy4HOTO S3blka OMOJIOTMHU: HCIOJIb30BAHUE
U3YyYEHHBIX TEPMHMHOB, IIOHATHH, TEOpPHUM, 3aKOHOB W 3aKOHOMEPHOCTEH Uil OOBACHEHMS
Ha0JI01aeMBIX OMOJIOTHYECKUX 0OBEKTOB, SIBJICHUHN U MPOIIECCOB;

-IOHUMAaHUE CHOCOOOB TOJYYECHUs OMOJOTHYECKUX 3HAHW; HAJMYME OIbITa HCIIOJIb30BAHUS
METO/0B OMOJIOTHH C LETbI0 U3YYEHHS JKUBBIX O0BEKTOB, OMOJIOTMUYECKUX SBJICHUNA U MPOLIECCOB:
HaOJr0IeHNe, ONMCAaHue, IPOBEJCHUE HECIOKHBIX OMOJIOIMYECKUX OIBITOB M 3KCIIEPHUMEHTOB, B
TOM YHCJIE C UCIIOJIb30BAHUEM aHAJIOTOBBIX U IIM(PPOBBIX MPUOOPOB U MHCTPYMEHTOB;

-YMEHHUE XapaKTepHU30BaThb OCHOBHBIEC I'PYIIBI OPraHU3MOB B CHCTEME OpPraHMYECKOro Mupa (B
TOM 4HCJ€ BHUPYChl, OAaKTepUM, pACTE€HHUs, TIPUObI, >KUBOTHBIC): CTPOEHHE, IPOLECCHI
JKU3HEACATEIBHOCTH, UX IIPOUCXO0K/ICHNE, 3HAYCHUE B IIPUPOJIE U KU3HU YEIIOBEKA;

-YMEHHE OIIUCHIBATh KJIETKH, TKAaHU, OPraHbl, CHCTEMbI OPIaHOB U XapaKTEPU30BaTh BAXKHEUILINE
OMOJIOrMYECKHE MTPOLIECCHl B OpraHM3Max pacTeHHM, ’KUBOTHBIX U YEJIOBEKa;

-c(hOpMUPOBAHHOCTH MPEJICTABICHUI O B3aMMOCBSI31 HACIEIOBAaHUS TOTOMCTBOM ITPU3HAKOB OT
POAUTENBCKUX (POPM C OpraHU3aLMel KISTKH, HATMYUEM B HEll XpOMOCOM KaK HOCUTEJeH
HacJIeICTBEHHON MH(OpMaIH, 00 OCHOBHBIX 3aKOHOMEPHOCTSIX HACJIEIOBAHMUS IPU3HAKOB,;
YMEHHE peliaTh yuyeOHble 3a7aun OMOJIOTHYECKOTO CO/IEPKAHNS, B TOM YHCIIE BBISIBIISITD
IIPUYMHHO-CJIEJCTBEHHBIE CBSA3H, IPOBOJUTH PACUEThI, J€JIaTh BBIBObI HA OCHOBAaHUU
IIOJIy4EHHBIX PE3YJIbTATOB;

-yMEHHE TUIAHUPOBATh O] PyKOBOJICTBOM HACTaBHHUKA U MPOBOAMTH y4eOHOE UCCIIEOBAHHIE WITH
IPOEKTHYIO paboTy B 00,1aCTH OMOJIOTHH; ¢ Y4ETOM HaMeueHHOH 1eH (popMyaupoBaTh
po0JsieMy,rMIoTe3y, CTAaBUTh 33a4H, BBIOUPATh a€KBATHbIE METO/IbI JUIS UX PELICHMUS,
(bopMynMpOBaTh BBIBOABI; IIYOIMUHO MPEACTABIATH [10JIyYEHHbIE PE3YIbTAThI;

CopnepxaHue HporpaMMbl Kypca BKJIIOYAaeT 3  OCHOBHBIE pa3jielia: pelieHHe 3ajad I1o
MOJICKYJISIPHOM OMOJIOTHH, pelIeHne 3a/ay MO [UTOJIOTHH, PEIICHHE 3a1ad Mo TeHETUKE, JaHHbIE
pasziensl JesATCs Ha TeMbl, M KaXK/Jas TeMa JJIEKTUBHOIO Kypca SIBJISIETCS MPOJOJDKEHHWEM Kypca
ouonorun. Kypc BKIro4aeT TeopeTHUECKHe 3aHITHS U TPAKTUKYMBI IO PEIICHUIO 3a/1a4.

COJIEP)KAHUE KYPCA BHEYPOYHOM JEATEJBHOCTHU
«IIpakTHyeckass Onoa0rNs»
Beenenue (1 uac).
Ilenn u 3amaum Kypca. AKTyaldu3alusi paHee MOJyYEHHBIX 3HAaHUN N0 pas3zienaM OHOJIOTHH:
MosnekynsipHast OMOIOTHsI, OCHOBBI T€HETHKH.
Pemenue 3anau no teme «OcHOBHBIE CBOMCTBA )KUBOT0. CUCTEMHAsI OpraHu3alus KUZHU.
Pazpeua 1.
Pemenne 3aga4 no teme «Moutekyasipaasi 6mosiorus» (6 yacon)

Tema 1.1. Xumunueckuii cocraB kieTku. Heopranuyeckue Bemecrsa.

XUMUYECKUE DJIEMEHTBl U HUX pojib B KieTke. Heoprannueckue Bemecrsa U UX poOJb B
KUZHEJEATEIIBHOCTH KJIETKH. Bo/a B KiIeTKEe, B3aMMOCBSI3b €€ CTPOCHUS, XMMUYECKUX CBOMCTB U
Oouonormueckord  pomu. Conu  HEOpPraHWYECKUX  KHUCIOT, WX BKIaJA B o0ecreueHue
KU3ZHENICATCIIbHOCTH KJIETKU U TIOJJEpKaHWe Tomeocta3a. MoHBI B KIEeTKe, HX (YHKIIHH.
OcmoTHuecKkoe JaBJIeHHE U Typrop B KiieTke. bydepHble CHCTeMbI KIETKH.

Tema 1.2. XuMH4ecKHIi COCTAB KJIETKH. YIJeBoAbl. JIMnuanl.

YrIeBoabl B )KU3HEACITETLHOCTA PACTEHUH, JKUBOTHBIX, TprO0B 1 OakTepuii. CTpyKTypHBIC U
(GyHKIIMOHATBLHBIE 0COOCHHOCTH MOHOCAXapwJIOB M JUcaxapuioB. buonoauMeps - moiaucaxapu/isbl,
CTpOEeHHE U OMOJIOTHYECKast POib.

JKupbl u munaael, 0COOCHHOCTH UX CTPOCHHUS, CBSI3aHHBIC ¢ ()YHKIIMOHATHLHON aKTUBHOCTBIO

KJICTKH.
Tema 1.3. XuMuuecknii coctaB KJjaeTku. bejakn.
OpFaHI/ILIeCKI/Ie BCIICCTBA KIICTKH. BI/IOHOJ‘II/IMepLI — OenkH. CprKTypHaﬂ OpraHu3anys
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O0enkoBbIX MoJiekys. CBoicTBa OenkoB. [leHaTypanusi M peHaTtyparusi — OHOJIOTHYECKUN CMBICI H
3HayeHne. DyHKUMK OENKOBBIX MOJeKyl. DepMeHThl, UX poJib B 00ECHEUYEHUH IPOIECCOB
xKu3HenesaTenbHocTu. Knaccuduxarus GpepMeHTOB.

Tema 1.4. Xumnuecknii coctaB KieTku. HykjenHoBbIe KHCIOTHI.

HyxkiienHOBBIE KHUCIOTHI, UX poJib B KieTke. Mctopus uzydenus. JJHK — Monekyna xpanenus
HacnencTBeHHON mHpopmauuu. Ctpykrypnas opranmzanus IHK. Camoynsoenne /IHK. PHK, ee
BU/JIbI, 0COOCHHOCTH CTPOCHUS U (HYHKIIMOHUPOBAHHUSI.

AT® — OCHOBHOH aKKyMylsTOp >HEpPruu B KieTke. OCOOEHHOCTH CTPOCHHS MOJIEKYIBI U
¢byukun AT®. Butamunsl, CTpoeHHE, UCTOYHUK OCTYILICHUS M POJIb B OpraHU3Me U KIIETKE.

Hemoncmpayuu: monens JIHK u PHK, tabmmnpl «I'eneTnueckuit koa», «Meio3», Moaeu-
anIUIMKalK, WUTIOCTPUPYIOLINE 3aKOHBI HACIEICTBEHHOCTH, IIEPEKPECT XPOMOCOM; XPOMOCOMHbIE
AQHOMAJIUU YeJIOBeKa U UX (EHOTUITUYECKHE MPOSIBICHUS.

Jlabopamopnuvie pabomeur:

JLP.Ne 1 «M3ydyenue ¢pepMEeHTATUBHON aKTHBHOCTH CIIFOHBIY.
JLLP.Ne 2 ««Bsiagenenue u ouncrka JJHK n3 knerok pacrenuii»

Paznen 2.
Pemenne 3ana4 no teme «lluronorus» (11 yacos).

Tema 2.1. lluTosiorus kak Hayka.

[Ipenmer, 3amaun W METOJbl COBPEMEHHON IMTOJIOTMU. MECTO LMTOJOTHMH B CHUCTEME
€CTeCTBEHHOHAYYHBIX M OHonornyecknx Hayk. Mctopus pasButus murosorus. Teoperuueckoe U
IPAaKTUYECKOe 3HAYCHHME IIMTOJIOTMYECKUX HCCICAOBAaHUM B MEAMLUHE, 3paBOOXpPAaHEHHUHU,
CEIIbCKOM XO3SICTBE, JIeJIe OXPaHbl MPUPOABI M APYTUX chepax YeTOBEUECKOU A TeTbHOCTH.

Hcropus otkpbiTue kiaeTku. Kietounas teopus. OCHOBHbIE MOJIOKEHUS NEPBOI KIETOYHON
teopun. CoBpeMEHHas KJIETOYHAas TEOpHUs, €€ OCHOBHBIC IOJIOKEHUS W 3HAu€Hue il pa3BUTUSA
Ouonoruu.

Tema 2.2. CTpoeHHe KJIeTKH U €€ OpraHou/bl.

[Inazmatnueckass memOpaHa u obOojouka kieTkd. CrpoeHue MeMOpaHbl —KIIETOK.
[IpoHUKHOBEHHE BEILIECTB dYepe3 MeMOpaHy KJIETOK. Buabl TpaHcropTa BelIECTB Yepe3
[IUTOIUIA3MAaTHYECKyI0 MEMOpaHy KIETOK (IIaCCUBHBIM M AaKTUBHBIA TPAHCIOPT, AK30LMTO3 U
3HA01UTO3). OCOOEHHOCTH CTPOEHHS 000JI0YEK TPOKAPUOTUYECKUX U DYKAPUOTHUECKHUX KIIETOK.

[uTonnazMa M €€ CTPYKTypHble KOMIOHEHTHl. OCHOBHOE BEIIECTBO LUTOIIA3MBI, €T0
CBOICTBa U QyHKIUU.

SAnpo unTepdazHOW KIeTKHM. XUMHYECKUH COCTaB M CTPOCHME s]pa. 3HAUEHHUE sjpa B
oOMeHe BEIeCTB U IMepeaaye reHeTHUeCKod MHpopManuu. SIpbIIIKo, 0COOCHHOCTH CTPOEHUS U
¢byHkunu. XpoMOCOMBI, TOCTOSHCTBO 4Kcia U (opMbl, TOHKOe cTpoeHue. [loHsaTHe o kapuorture.
["arionaHBIN U TUTIIIOUTHBINR HAOOPHI XPOMOCOM.

Amnmnapat ['onbmxu. CTpoeHue, pacroyiokeHHe B KJIETKaX KUBOTHBIX M pacTeHUH, QyHKIMH
anmnapara ['onbIKu: CHUHTE3 MOJUCaxapuI0B U JIMIINMJOB, HAKOIJIEHHME U CO3pPEBaHHE CEKPETOB
(OesikM, TUOMIIBL, TOJIMCaXapubl), TPAHCIIOPT BELIECTB, POjib B (POPMUPOBAHUU ILIa3MATHYECKOM
MeMOpaHsbl U 1u30coM. CTpoeHue U pyHKINHU JTU30COM.

Onpormnamarudeckas cetb (OIIC), ee Tumbl. OCOOEHHOCTH CTPOEHUS arpaHyJsIpHON
(rmankoi) wu rpaHyispHod (mepoxoBatoil) OIIC. 3nauenne rmaakoit OIIC B cuHTese
MOJIMCAaXxapuA0B U JIMIIUI0B, MX HAKOIJIGHUU U TpaHcnopre. 3amuTtHas ¢pynkuus II1C (u3omsamus u
HeHTpanu3anusi BpeAHbIX A7 KieTKU BemecTB). @ynkuuu mepoxosaroil JIIC (yyactue B cUHTE3€
0€NKOB, B HAKOIUIEHUH OEJKOBBIX MPOIYKTOB M UX TPAHCIOPTE, CBSA3b C APYIMMHU OPTaHOUIAMU U
000JI04YKON KIIETKH).

PubocoMbl, 0COOEHHOCTH CTPOCHHUS U POJIb B OnocuHTe3e Oenka. [lommpubocomel.

Bakyonu pacTuTeNbHBIX KIETOK, MX 3Ha4eHHeE, cBs3b ¢ DIIC.

[TnacTuael: TeMKOIIACTHI, XJIOPOIUIACTHI, XpoMorIacTel. OCOOEHHOCTH, CTpOeHHE U (PYHKIIUU
mnactua. JAHK nmnactua. [Tpoucxoxaenune xiopomiactoB. B3auMHoe npeBpanieHue miacTu.

MUTOXOHAPUH,  CTpoeHHe  (HapyXHas M BHYTPEHHssI  MEMOpaHbl,  KpPHUCTHI).
Mutoxonnpuansueie JIHK, PHK, puGocomsbl, ux posnb. @yHKIMM MHUTOXOHApUN. ['mmoressl o
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MIPOUCXO0KICHUH MUTOXOHIpUI. 3HAYEHNE BOSHUKHOBEHHUSI KUCIOPOAHOTO JIBIXAHUS B HBOJIFOLUH.

Knerounsnii wnentp, ero crpoenne u ¢yHkuuu. OpraHounasl [BuxeHus. Kierounsie
BKJIIOUEHUS — HEMTOCTOSIHHBINA OpraHOU]] KJIETOK, 0COOCHHOCTH U (DYHKIIUU.

Tema 2.3. @oTocuHTe3.

OOwmen BelecTB ¥ 3Hepruu. [loHATHE O MIACTUYECKOM U SHEPreTHYeCKOM OOMEHe.

®orocunte3. CmeroBas u TemHOBas (a3pl  (OTOCHHTE3a, OCHOBHBIE TIPOIIECCHI,
npoucxoasmue B 3T (a3pl. OCHOBHBIC HUTOTH CBETOBOW (ha3el - cuHTe3 AT®D, BBIACICHHE
kucnopona. Dorodochopunmpoanue. CymmapHoe ypaBHeHue (orocunreza. IllepBuuHbie
npoAyKThl ¢orocuHTe3a. DOTOCHHTE3 U YypoXKall CelbCKOXO3SMCTBEHHBIX KylbTyp. [lyTn
MOBBIICHUS TPOYKTUBHOCTH CEJIbCKOXO03IMCTBEHHBIX pacTeHnil. K.A. TumMupsizeB 0 KOCMUYECKON
POJIM 3€JIEHBIX PACTEHU. XEMOCUHTE3 U €r0 3HAYCHUE B IIPUPOJE.

Tema 2.4. JHepreTn4ecknuii 00MeH.

DHepreTudeckuii 0OOMeH B KJIETKE M €ro OMOJIOTMYECKUN CMBICI. DTalbl 3HEPTeTUYECKOTO
oOMeHa, MPUYPOUYEHHOCTh 3TUX IPOLECCOB K ONPEACICHHBIM CTPYKTYpaM KIETKH. 3HauCHUE
MUTOXOHIpH 1 AT® B sHEpreTHyecKoM OOMEHE.

Tema 2.5. buocunre3 0eska.

buocunte3 OenkoB B KIETKE W e€ro 3HadyeHwe. Poiab TeHOB B OMOCHHTE3€ OECJIKOB.
['eHeTnyeckuii KoA M €ro cBoiicTBa. JTambl OMocuHTe3a Oenka. Peakuuu MaTpu4HOrO CHUHTE3A.
Perynsiuss  cuHTe3a  OenkoB.  ['eH-perynsitop, TeH-ONEparop, CTPYKTYPHBIE TCHBI, UX
B3aumojeiicteue. IlpuHuun oOpaTHOW CBsi3u B perymauuu  (GyHKIMOHUPOBAHUS TEHOB.
CoBpeMeHHbIE TTPEICTABJICHHS O MPUPO/JIE TeHA.

Tema 2.6. TUIBI JeJIeHUS KJIETOK.

JKV3HEHHBIN NUKIJI KJISTKU W ero 3tambl. [IoAroToBKa KIETKU K JeNeHHI0 — uHTepdasa, ee
nepuoAbl (MPECUHTETUYECKUN, CUHTETHUECKHM, MOCTCHHTeTHUeCKuil). buonoruueckoe 3HaueHue
uHTep(da3pl. AonTo3. MUTOTHUECKUNA UKIL.

AMUTO3 U ero 3HaueHue. MUTO3 - UTOJOTHYECKasi OCHOBA Oecronoro pazMHokeHus. dasbl
MHUTO3a, WX XapakTepuctuka. CTpPYKTypHbIC H3MEHCHHS W (DU3HOJIOTHYECKHE OCOOCHHOCTH
OpPraHOUJIOB KJIETKU BO BpPEMs MHUTOTHYECKOIO JAeleHus. BepeTeHo nenenus, ctpoeHue u GyHKIUU
HUTEN BepeTeHa. buonornyeckoe 3Ha4eHUE MUTO3A.

Meiio3 - HUTOIOTHYECKAass OCHOBAa IOJIOBOTO pa3MHOkeHMs. IlepBoe aeneHue meiios3a, ero
¢da3pl, UX XapaKTepUCTHKA. YMEHBIIICHHWE YHCIIa XPOMOCOM KakK pe3yjbTaT IEpPBOTO JCIICHHUS.
Bropoe nenenne Meiio3a, ga3bl, UX XapaKTepuCTUKa. bruonornueckoe 3HaU€HHE Meio3a.

Tema 2.7. Becniosioe u 10J10BO€e pa3MHOKEHHeE.

®opMBl U CMOCOOBI Pa3MHOXKEHHUS OpraHU3MOB. becmornoe pa3MHOXKEHHE, €ro BHUIBI H
3HaueHue. [lonoBoe pazMHOXKEHNE, €r0 BUJIBI U SBOJIONMOHHOE 3HaUeHHne. O01Ias XxapakTepucTuKa
U OCOOCHHOCTH Pa3MHOXKEHHUS OCHOBHBIX TPYII OpPraHU3MOB. Pa3BUTHE MYKCKHX U KEHCKUX
TIOJIOBBIX KJIETOK Y )KUBOTHBIX U PAaCTCHHI.

Tema 2.8. OHTOreHe3 — HHAUBHAYATbHOE Pa3BUTHE OPTAaHU3MOB.

OmnonoTBopeHre U ero Tumbl. OMJIOJOTBOPEHHE M Pa3BUTHE 3apObllia y >KUBOTHBIX.
OcHOBHBIE dTambl AMOPUOHATBHOTO  PA3BUTUA  KUBOTHBIX. B3aumopeiictBue  uactei
Pa3BUBAIOMIETOCS 3apOJbIIA. DBHOTCHETHYECKHUU 3aKOH, €ro COBPEMEHHAas WHTEpIIpeTaIusl.
[TocTomMOproHaNbHOE pa3BUTHE. BpeqHoe BIusHUE alKorolisi, HUKOTHHA, HAPKOTHKOB, 3arPS3HEHUS
OKPY’KaIOIIIEeH CpeIbl Ha Pa3BUTHE 3aPO/IbIIIA )KUBOTHBIX U YEJIOBEKA.

OO0mas xapakTepuCTHKa M OCOOCHHOCTH Pa3MHOKEHHUsI BHUPYCOB, OakTepuii, BOJOpOCIEH,
MOXO0OOpa3HBIX, MAMOPOTHUKOOOPA3HBIX, TOJOCEMEHHBIX, TOKPBITOCEMEHHBIX, TpPUOOB W
numaiiHukoB. CMeHa (a3 B )KU3HEHHOM IIHKIIE.

Jlemoncmpayuu: cxeMbl JHEPreTUYECKOro ooOMeHa U (POTOCHHTE3A.

Jlabopamopuwvie pabomoi:

JL.P.Ne 3 «BnusiHME ocMoOca Ha TYpropHOE COCTOSIHUE KIETOK.

JLP.Ne 4 «CpaBHenue nud@y3noHHOM CHOCOOHOCTH KIETOYHOW MEMOpaHbl U KIETOYHOMI
000JIOUKI.

JLP.Ne 5 «Ilna3monus u fenna3Moiin3 B paCTUTEIbHOM KIIETKE».

JLP.Ne 6 «Ompenenenne WHTEHCUBHOCTU Tpoliecca (UKCAIMU YTIIEKUCIIOTO Ta3a KIETKaMH
BOJIOPOCIIH XJIOPEJUIBI».
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JLP. Ne 7 «Bblgenenue yriaekuciaoro rasa W TEIUIOThl JAPOXKEBBIMH KIETKAMH IPU
OpOKeHUM»

JL.P.Ne 8 «IloBenenne XxpoMOCOM TP MUTOTHYECKOM JEJIEHUHU B KJIETKaX PaCTCHUN».

JLP.Ne 9 «IloBenenune XxpoMocoM IIpu MEHOTHUUECKOM JIEJIEHUU B KJIETKaX PaCTCHUI».

Koumponvnana paooma no pazoeny «llumonozusn.

Paznen 3.
Pemrenne 3agau no reme «I'eneruxa» (15 yacon).

Tema 3.1. He3aBucuMoe Hacs1e10BaHHe PU3HAKOB.

IIpenmer, 3agaun U MeTonbl reHeTMKU. OCHOBHBIE pa3lieibl N€HETHKH. MeCTO IeHEeTHKHU
cpeau OMONIOTMYEeCKMX HayK. 3HAaueHHME TEeHETHKM B pa3paboTke IpoOJeM OXpaHbl MPUPOJH,
31paBOOXPAHEHHUs], MEIULIUHBI, CEJIbCKOTO X0351CTBa. [IpakTnyeckoe 3HaueHNe FeHETUKH.

I'. MeHnzenb — OCHOBOIIOJIOKHHUK M€HETUKU. MeTOo TeéHeTUYEeCKOro aHanu3a, pa3paboTaHHbIN
I'. Mennenem. I'enernueckas cumBoska. 1IpaBuiia 3amnucu cxem CKpenuBaHus.

HacnenoBanue 1pu MOHOIMOpPUIHOM CKpeLIMBaHUU. J[OMMHAaHTHBIE M pELIECCUBHBIC
npusHaku. [lepBblit 3akoH MeHnzens - 3akoH eAnHoo0pa3usi THOpHUI0B IEPBOro MOKoIeHUs. Bropoi
3akoOH Menzens - 3akoH paciuervieHus. [IpaBmino umcToTsl raMer. LluTonorumdeckue OCHOBBI
pacIlerIeHus IPU MOHOTHUOPUIHOM cKpeluBaHuM. CTaTUCTUYECKUI XapaKTep paclleIUICHNUS.

[TonsstTue o renax u amwienax. @PeHorun u rexHorumn. I'oMo3urora M TreTEpPO3UTOTA.
Pacmiennenue npu BO3BpaTHOM U aHAIM3UPYIOIIEM CKPEIIMBAHUU.

HacnenoBanue mnpu AuruOpuaHoM  ckpeumuBaHuu. Hes3aBucuMoe KOMOWHUpPOBaHME
HE3aBUCUMBIX I1ap IIPU3HAKOB - TpeTui 3aK0H Menaens. L{uronornyeckne OCHOBBI HE3aBUCHMOI'O
KOMOMHUPOBaHUS Nap NPU3HAKOB.

Jemoncmpayuu: pemerka [lennera, 6nosornyeckuii Mmarepuail.

Tema 3.2. BzanMojaeiicTBHe aJLJIeJIBHBIX U HeaJUICJILHBIX F€HOB.

HacnenoBanue npu B3aMMOACHCTBUM aJUICNbHBIX TI'eHOB. JlomuHupoBanue. HenomHoe
nomuHupoBanue. KogoMuuposanue. CBepX 1oMUHUPOBaHUE. MHOKECTBEHHBIN AJUIEITU3M.

B3aumoneiictBue HeamuienbHbIX TeHOB. HoBoOOpa3zoBanus npu ckpemuBanui. OCOOEHHOCTH
HaCJIENOBaHMsI KOJMYECTBEHHBIX MpHu3HaKkoB. KommummMeHnTapHocTh. Omnucras. [lonumepus.
MHOXECTBEHHOE JACiCTBUE T'€HOB. [IpHMepbl MHOKECTBEHHOIO JAEWCTBUS TI'€HOB. B03MOKHBIE
MEXaHU3Mbl OOBSICHEHUS] 3TOrO SIBJECHUA. ['€HOTHI Kak IeI0OCTHAs MCTOPHYECKH CIIOMKHBILASCS
cucreMa.

Hemoncmpayuu: puCyHKH, WIIIOCTPUPYIOIIKNE B3aUMOJECHCTBUE aJUICIIBHBIX U HEAJUIEIbHBIX
T€HOB

® OKpacka sIroJl 3eMJISTHUKU IIPA HENOJIHOM JOMHHHUPOBAHNY;

® OKpacKa Mexa y HOPOK IPH IJICHOTPOITHOM JCHCTBUY I'€Ha,;

® OKpacKa BEHUYHMKa Y JIbHA — IPUMEP KOMIIJIEMEHTAPHOCTH;

® OKpacKa IJI0J1a y THIKBBI IIPU SIIUCTATUYECKOM B3aUMOJICHCTBUU IBYX T'€HOB;

® OKpacKa KOJIOCKOBOH YEeIllyH Y OBCa — IPUMEDP MOJIUMEPHUH.

Tema 3.3. XpomocoMHasi TeopHsi HACIEICTBEHHOCTH.

SIBieHUE CLEIUIEHHOIO HACJIE€NOBAHWS M OIPAaHUYEHHOCTb TPETHETO 3aKoHa MeHnens.
3navenne pabotr T.I.Moprana u ero mKoJbl B U3YYCHUH SBJICHUS CIEIJICHHOTO HACJIECIOBaHMUS.
Kpoccunrosep, ero Ouonorndyeckoe 3HaueHue. ['eHeTHueckue KapThl XpoMocoM. OCHOBHBIE
MOJIO’KEHUSI XPOMOCOMHON TeopuH HaciencTBeHHocTH. Bximan mkonsl T.I.Moprana B pa3paboTky
XPOMOCOMHOM TE€OPUU HACJIEICTBEHHOCTH.

Jemoncmpayuu: MOJENU-aNIUIMKAUY, WUIFOCTPUPYIOIIUE 3aKOHBI HACJEICTBEHHOCTH,
MIEPEKPECT XPOMOCOM; T€HETUYECKHUE KaPThl XPOMOCOM.

Tema 3.4. I'eneruka noJsa.

I'eneruka mnona. IlepBuyHbBIE M BTOPUYHBIC IIOJIOBBIE IPU3HAKA. XPOMOCOMHASL TEOPHUS
omnpeneneHus noja. ['omoramMeTHeI U rereporaMeTHbIN 1Moji. Tumnel onpeneneHus noia. Mexanusm
NoAJepKaHus COOTHOLIEHMs osoB 1:1. HacnenoBanue mpu3HakoB, CLETIIEHHBIX C ITOJIOM.

Jlemoncmpayuu: cxeMbl CKpelIMBaHUS Ha TMpUMEpe KIACCHUYEeCKOW TeMouiInu u
JaIbTOHU3MA YEJIOBEKa.
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Jlabopamopnwvie pabomoi:

JL.P.Ne 10 «OnpeneneHue reHOTHIIA TIOJOBON MYIIKH AP030(UIIbI IO (EHOTHITY.

Tema 3.5. 3aKOHOMEpPHOCTH U3MEHYUBOCTH.

N3menunBocTh. Kimaccudukanyst 13MEHYMBOCTH C TIO3UIUI COBPEMEHHOMN T€HETHKH.

®enorunuyeckas (MoaupuKalMOHHAsE 1 OHTOT€HEeTHYecKas) u3MeHYUBOCTh. HopMma peakiumn
U €€ 3aBUCHUMOCTb OT reHotuna. CTaTHCTHYECKHWE 3aKOHOMEPHOCTH MOIUPHUKAIIMOHHON
M3MEHYMBOCTH; BapUALIMOHHBIN P U BApUALIMOHHAs KPUBAs.

['enorunuueckass  (KOMOMHATHBHAasE M MYTalMOHHAas)  M3MEHUMBOCTh.  3HAYCHHE
KOMOMHATUBHON N3MEHYMBOCTU B OOBSICHEHUH HBOJIIOLIMOHHBIX MPOIECCOB, CEJICKIIUU OPraHU3MOB.
MyTanuoHHasi U3BMEHYUBOCTh, €€ BUAbl. MyTtanuu, ux npuuuHbl. Knaccudukanus myranuil mo
XapakTepy HM3MEHEHUs TIeHOTUIa (FE€HHbIE, XPOMOCOMHBIE, I€HOMHBIE, IUTOIJIA3MAaTHUYECKUE).
[locnencTBust BIMSIHUST MYTareéHOB Ha OpraHu3M. Mepbl 3alUThl OKPYKAKOIIEH Ccpeapl OT
3arpsi3HEHUs] MyTareHaMu. 3aKOH F'OMOJIOTHYECKHUX PsIOB B HACJIEACTBEHHOW m3MeHunBoctu. H.I.
BaBusioBa. DxkciepuMeHTaIbHOE TTOJTYYEHUE MYyTaIUi.

Tema 3.6. 'eneTnka yenoBeka.

['enetuka yenoBeka. YeaoBek Kak 0ObEKT F€HETHUECKUX HCCIEAOBaHUNA. MeTo bl u3ydeHus
HaCJICICTBEHHOCTH 4eJI0BeKa: TCHEAIOTHYCCKU, OJIU3HELOBEIH, IIUTOTCHCTUYCCKU,
TUOpUAN3AIIST COMAaTUYECKUX KIIETOK.

HacnencrBennble 0one€3HHM, HMX pacHpoOCTpaHEHHWE B MOMYJIALUAX yelnoBeka. Mepbl
npo(UIaKTUKY HACIIEICTBEHHBIX 3a00eBaHUI yenoBeka. BpenHoe BIusHUE alnKorois, HUKOTHHA U
HAapKOTUYECKUX  BEIIECTB  HAa  HACJIEACTBEHHOCTh  4YeJoBeKa.  MeauKo-TeHeTH4ecKoe
KOHCYJIbTHpOBaHHE. KpUTHKa pacCUCTCKUX TEOPUI C O3ULUKA COBPEMEHHOMN I'€HETUKH.

emoncmpayuu: Ttabmuna «CHMBOJBI  POAOCIOBHON», PHUCYHKH, WLIOCTPUPYIOIIKE
XPOMOCOMHBIE aHOMAJIUU Y€JI0BEKA U UX (PEHOTUIIUYECKHE MTPOSIBICHUS.

3auéT nmo kypcey «Pemenue 3axa4 mo oomei Oumosorum» - 1 yac.

YyeOHo-TeMATHYECKHI MJIAH

Ne Haumenosanue Kou- | B ToMm uucie |
n/m paszicJioB 1 TEM BO | TIpakruyeckue ®DopMBbI paboThI
1acos 3aHATHS
| 1 | Beenenue. | 1 | - | Jlnarsoctyka, TecTHpOBaHHE. |
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2 | Pemrenue 3amau mo teme 6 5
«MonexynsipHasi OuoJIOTUs»

[IpakTuKyM MO pEHICHUIO 3aaa4.
IIpoBepka 3HaHUN, YyMEHUH U
HAaBBIKOB IIOJIy4YEHHBIX pu
n3yyeHun tembl «PemeHue 3amad
110 MOJICKYJIIPHOM OHOJIOTHM».

3a7a4 1o o01el OUOJIOTrUnY

3 | Pemenue 3aga4 no reme 11 9 [IpakTuKyM MO peUICHUIO 3a/1a4.
«IuTomorusi» IIpoBepka 3HaHUM, YyMEHUH U
HAaBBIKOB IIOJIy4YEHHBIX pu
n3yyeHuu tembl «Pemenue 3amad
110 LIATOJIOTHIY.
4 | Pemenue 3a1a4 1o Teme 15 13 [IpakTuKyM MO pEUICHUIO 3a7ad.
«I'eneruka» IIpoBepka 3HaHUM, YyMEHUH U
HAaBBIKOB IIOJIy4YEHHBIX pu
n3yyeHuu tembl «Pemenue 3amad
110 TEHETHUKE.
5 | 3auér no kypcy «Pemenne 1 - [IpoBepka 3HaHUM, yMEHUH U

HaBLIKOB, MOJTY9E€HHBIX npu
U3y4eHHH  JJIGKTUBHOTO  Kypca
«Pemenne 3agau  mo  oOmIeH
OHOJIOr U1

Temwt pechepamos:

e ['eHeTHKA: UCTOPHUS U COBPEMEHHOCTb.

e MeTobl U3yueHUs: HACJIEICTBEHHOCTH YEJIOBEKa.
e ['eHeTHuecKass MEAMIIMHA: IIaru B OyayIee.

e YeM onacHbI OJIM3KOPOACTBEHHBIE Opaku?

L4 I/ISY‘ICHI/IG 1 NPOTHO3UPOBAHNUEC HACIICAOBAHUA KOHKPCTHOI'O ITPHU3HAKA B CBOEH CEMBbE.

L4 I/ISY‘ICHI/IC MMPOABJICHUA IIPHU3HAKOB Y TOMAITHUX IMTUTOMIICB.

TEMATHYECKOE IINTAHUPOBAHHUE
Kypc BHeypouHoii AesTeqbHOCTH «IIpakTHyeckas Ouosorus

Ne Tema 3anATHA Kon- | Jlara npoBenenus
BO 1aH daxt
4acoB
1 Beenenue. 1
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Pasznea 1. Pemnenue 3axa4 no reme «Mouiekyasipuasi 0uosiorusn» (6 4yacoB)

2 | Xumnueckuii coctas KieTkH. Heoprannueckue BemecTsa. 1
3 XUMHUYECKHUH COCTaB KIETKU. YIIIeBOALl. JIMIHUIbI. 1
4 | Xumuueckuit coctaB KieTku. benku. 1
5 | Xumuyeckui coctaB KjIeTKU. HyKJI€nHOBBIE KUCIOTHI. 1
6 | HykneunoBbie kuciaotoel. ATO. 1
7 | KonrponpHas paborta no pazaeny: «MoekymsipHast OMOIOTHS. 1
Pazgen 2. Pemenue 3agau no teme «lurosorus» (11 yacon)
8 | Hurosorusa kak Hayka. Knerounas teopus. 1

9 | CtpoeHue KIETKH U €€ OpraHOUIbI.

10 | ®orocuures.

11 | DHepreTnueckuii OOMEH.

12 | Buocunres Genka.

13 | Buocunres Gelka.

14 | Tunel neaeHus KIETOK.

15 | becrnionoe 1 moJoBoe pa3MHOKEHUE.

16 | [TonmoBoe pazmHoxkeHue. Meiio3.

17 | UnpuBuayanbHOE pa3sBUTHE OPraHU3MOB.

— [ | e [ | | | = | [ | —

18 | KonTponwsHas pabora no pazaeny «l{uronorusy.

Paznen 3. Pemienue 3a1a4 no reme «I'eneruxka» (15 yacoB)

19 | He3zaBucumoe HaciiejoBaHH€e IPU3HAKOB.

20 Pemenue reneTudeckux 3ajaay Ha MOHOFI/I6pI/II[HOC CKPCHIMBAHUC.

21 | Pemienue reHeTHUECKUX 3aa4 HA JUTHOPUIHOE CKPEIIMBAHUE.

22 Pemenue reneTudeckux 3ajaay Ha AHAJIN3UPYOIICEC CKPCINMBAHUC.

23 | BzaumoneicTBre reHos.

24 | Pemenue reHETHUECKUX 3a7a4 Ha HETIOJTHOE TJOMUHUPOBAHHE.

[ | | | | |

25 | OnpeneneHue rpymm KPOBH YeJIOBEKa —
pUMep KOJOMUHUPOBAHHUS AJUICIIbHBIX T€HOB.

26 | Pemenne KOMOMHUPOBAHHBIX 33J1ay. 1

27 | XpoMOoCcOMHasi TEOpUsI HACIIEICTBEHHOCTH. 1

28 | Pemenue reHeTMYECKUX 3aa4 Ha CLIETIJIEHHOE HACJIEJOBaHHE 1
MIPU3HAKOB.

29 | I'egeTuka mosna.

30 | CocraBieHue pogoCIOBHOM.

31 | 3aKOHOMEPHOCTH U3MEHYNBOCTH.

32 | I'eHeTHKa 4yeIOBEKA.

33 | KonTponwsHas pabora no pazaeny «I eHeTHkay.

[t | e [ | | —

34 | 3auér no kypcy «Pemenue 3aga4 no oo11eit OnoIOTUNY.

Utoro: 34 yaca

MNPUJIOXKEHUE
TemaTn4yeckoe NJIAHNPOBaHME Y4eOHOT0 MaTeprasa
kypca «lIpakTuyeckasi 0M0Ja0rUs»
€ HCNOJIb30BaHMeM 00opyaoBaHus HeHTpa «Touka poctay

| Ne | Tema | Conepxanue | Ilenesas  |Kon-| OcHOBHBIE BUJIBI | Vicnons3 |
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n/ YCTaHOBKa | BO JeSITEIIbHOCTH OBaHME

i ypoKa 4aco oOyJaromuxcs Ha obopyno

B YpOKe/BHEYPOUHOM BaHUsI
3aHITUU
Pasznes 1. Pemenue 3a1a4 no reme «MoJiekyasipaasi ouosiorusn» (2 yaca)

1 | Xumuueckun | JI.LP.Ne 1 BriacaHuths 1 | Onpenensitor akTUBHOCTH | JlaTumk
COCTaB «3yuenue yCIOBUS MEePOKCUIA3bI CIFOHBI, onTHYeC
KIIETKH. (bepMeHTaTUBHOM AKTUBHOCTHU U3MEPSAIOT OITUYECKYIO KO
benku. aKTUBHOCTH CIIIOHBDY | (pepMEHTOB IJIOTHOCTh PAaCTBOPOM IJIOTHOC

TH

2 | Xumunyeckuit | JL.P. Ne 2 [Tonyunts 1 | IlpuroroBnenue Jartumx
COCTaB «Bblaenenre u 0OYUCTKa mpenapar roMoreHara oopasiia, pH
KIICTKHU. JIHK u3 kieTok OUYUIIICHHON obpaboTka
HyknennoBbl | pacTeHuii» JHK JIETepreHTamMu,
€ KUCJIOTBI. OCAXKICHHE

HYKJICONIPOTEHIOB,
ounctka JIHK
Paznen 2. Pemenue 3aga4 no reme «llurosorus» (8 yacon)

3 | Crpoenue JILP. Ne 3 Jloka3zaThb 1 | IoToBsT nnpenaparsl, Jatuuk
kietku u e€ | «BnusHue ocMoca Ha | 3aBUCUMOCTD U3MEPSIOT O0BEKTHI, JNEKTPO
OpraHoufibl. | TYPrOpPHOE COCTOSIHUE | Typropa oT paboTaroT C JaTYUKOM, IPOBOU

KJIETOK) WHTEHCUBHOC o0OpabaTbIBaroOT MOCTH,
TH pe3yJIbTaThl ONbITA JUHEeKa
OCMOTHYECKH
X MPOLIECCOB

4 | Ctpoenue J.P. Ne 4 Beracuurs 1 | CobuparoT ycTaHOBKY Hatuux
kietku u e€ | «CpaBHEHUE poiib JUIsl OIIBITa, padOTaOT C | BIAXKHOC
OpTraHOUIbI. b dy3noHHON KYTHKYIIbI 1 JATYUKOM, TH

CIIOCOOHOCTH poOKHU B 0o0pabarbIBatOT BO3/IyXa
KJICTOYHOM MeMOpaHbI | 3aIluTe OT pE3yJIBTaThl ONbITA
U KJIETOYHON HCIapeHus
000JI0UKI» BOJIBI C
MTOBEPXHOCTHU
KOpHEH U
KJIyOHEel

5 | Ctpoenue JLP.Ne 5 Hab6monate 1 | [IpuroroBnenue Muxkpoc
kiaetkn n eé | «l[lnazmomnus u IJ1a3MOJIN3 U MUKpOIIpenapara, KOII,
OpTaHOUIBI. JIETIa3MOJTH3 B JeTIIa3MOHN3 00paboTka peakTuBaMu, | HabOp

PacCTUTEIBHOM B KJIIETKE paboTa C MUKPOCKOIIOM | JIJIst
KJIETKE» npenapu
pOBaHHUsA

6 | ®orocunres. | ['a3oBbIe AP PEeKTHI Jloka3zaThb 1 | Habmonatot Jatunku

¢dboTocuHTE3A. BbIJIETICHHE JIEMOHCTPAIOHHBIH KHCIIOpPO
KHCIIOpOJia U OIIBIT, 3aPUCOBBIBAIOT na, pH
MOTJIOLEHUE CXEeMY yCTaHOBKH,
YTIIEKUCIIOTO (bUKCUPYIOT X0 U
rasza rnpu pe3yNbTaThl OMbITA
doTocunTese
7 | ®orocunte3 | JIL.P. Ne 6 BrrsaButh 1 | Cobuparor ycTaHOBKY Jatuukn
«Onpenenenue poruecc JUISI OIIBITA, U3MEPSIIOT KHCIIOpO
WHTEHCHUBHOCTH ¢bukcanun MTOKA3aTeNH CPEBl, na, pH
nporecca GUKCAllMU | YIIIEKUCIIOTO (UKCUPYIOT U
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YTJIIEKUCIIOTO ra3a ra3a BOJIHBIM aHAJIM3UPYIOT
KJIETKaMHU BOJIOPOCITH | pacTEHUEM pE3yIbTaThI
XJIOPEJUIBI) 10 CIBUTY
pH
8 | Oueprernuec | JI.P. No 7 Joka3zatb 1 | CobuparoT yCTaHOBKY, Hatuuk
KHi1 OOMEH. «Brinenenue BBIJICJICHHE paboTaroT ¢ JaTYMKAMH, | TEMIepa
YTJIEKUCIIOrO ra3a u YTIIEKUCIIOTO 0o0pabaTbIBatoOT TYpBHI,
TEIUIOTHI razau Pe3yIbTaThI OTBITA pH
JPOXOKEBBIMU TEIUIOTHI IIPU
KJIETKaMU TIPH CIIUPTOBOM
OpOXKEHUN» OpOoXeHUU
9 | Tunsl JLP. Ne 8 Onucatb 1 | IlpuroraBnuBarOT Muxkpoc
JeJIeHUs «IloBenenue W3MCHCHHUS BpPEMCHHBIE KOTI,
KJICTOK. XpOMOCOM TpHU XPOMOCOMHO MUKpOIpEenaparsbl, Habop
MUTOTHUYECKOM ro amnrnapara M3Yy4aroT UX M0J MUKPOIIP
JICTIEHUU B KJIETKaX IIPU MUTO3€ MHUKPOCKOIIOM, enaparoB
pacTeHui» 00pabaThIBatOT , Habop
pe3yIbTaThl TUIs
Ha0JII0IeHU I npenapu
pOBaHUA
10 | ITonooe JLP. Ne 9 Omnucatb 1 | [IpuroraBnuBaioT Muxkpoc
pasmHoxenue | «IloBenenue W3MEHEHUS BpPEMEHHBIE KOII,
. Meito3. XpPOMOCOM MpPHU XPOMOCOMHO MHKpOIIPENaparsl, Habop
MEHOTHYECKOM ro anmnapara M3YYaIOT UX MOJ MUKPOTIP
JICJIEHUU B KJIETKaX IpHu Melo3e MHUKPOCKOIIOM, enaparoB
pacTeHui» 0o0OpabaThIBarOT , Habop
pe3ybTaThl VIS
HaOI0IeHU npenapu
pOoBaHUs
Pa3nen 3. Pemenue 3axa4 no reme «I'enernkay (1 yac)
11 | I'enetuka JLLP. Ne 10 Hayuurtbcs 1 | Usyuarot mox Muxkpock
nosia «Onpenenenue pacrno3HaBar MHUKPOCKOIIOM or, Habop
reHOTHUIA IJI0/I0BOM b MTOCTOSTHHBIC MUKpPOIIpe
MYIIKH JIPO30(DUITBI dbenoTunuuec MUKpOTIpEnaparsl, 1aparos,
1o GEeHOTUIY» KHe paboTaroT ¢
MPU3HAKU Ha M300paXeHHUSIMH,
HaTypaJIbHBIX 0o0pabarbIBatoOT
npemnapaTax u pe3ynbTaThl
ONPEACIISThH HaOIIOICHU I
BO3MO’KHBIE
TCHOTHIIBI
opranm3ma
IO €ro
¢benoTumy

HHuTepHer-pecypcesl

1. https://moodledata.soiro.ru/eno/met_rec.pdf. JlaGopaTopHbIi IPaKTUKyM 110 OMOJTOTHH.
2. https://urok.1sept.ru/articles/611487 meToauueckue pa3pabOTKH ¢ UCIIOJIb30BaHUEM LIU(PPOBOH

1abopaToOpuH.

3. http://window.edu.ru/resource/880/29880/files/ssu016.pdf I1IkonpHBII MPaKTUKYM IO OHOJIOTHH.
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https://moodledata.soiro.ru/eno/met_rec.pdf
https://urok.1sept.ru/articles/611487
http://window.edu.ru/resource/880/29880/files/ssu016.pdf

4. http://edu.seu.ru/metodiques/samkova.htm — uHTEpHET-CcaliT «OOIIECTBEHHBIC PECYPCHI
o0pa3oBaHUs»
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