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PABOYASI ITPOT'PAMMA 51€KTHBHOTO Kypca st 10 kimacca

«PEIIEHUE BUOJIOTHYECKHX 3AJAY B XOJE MOATOTOBKM K EI'» na 2018 — 2019
Y4eOHbIi ron

INOACHHUTEJIBHAS 3ATIMCKA

Ilpennaraembiii kypc - 34 yaca (1 yac B Henemo), on noooepoicugaem u yanybnsiem 6azogvie
SHAHUSL nO OUONOZUU U HANPAGIEH HA POPMUPOGAHUE U PASGUMUE OCHOBHBIX YUEBHDIX KOMnemeHyuii 8
X00e pewieHus buono2uecKux 3a0ad.

Crartyc foKymenTa
[Iporpamma ¢axynpTaTiBa N0 GHONOTUH COCTABIIEHA HA OCHOBE HOPMAaTHUBHBIX JOKYMEHTOB:
1)denepanproro 6a3ucHOro y4eGHOro miana s o6pa30BaTENbHEIX yupexaenun Poccuiickoi
Oenepanuu
2)®enepanbHblii roCY JapCTBEHHBIN CTAHAAPT OCHOBHOTO OBLIEr0 00pa30BaHMs, YTBEPIKAEH NPUKA30M
MunucrepcTea o6pazoBanus u Hayku Poccuiickoii denepauuu ot 17 nexabps 2010 r. Ne 1897.

3) 3akoH Poccutickoit ®enepaunn «O6 06pasosanum» (cTaths 7).

I(ouuenuuﬂ npozpammsl Kypca3aKn4aeTcs B TOM, YTO €€ pa3pa60TKa CBs3aHa C pa3pa60TKoi/'1

CHCTEMBI CrIeLHATIM3UPOBAHHOH NOAroTOBKH (MPO(UILHOrO 06yUeHH ) B CTAPIIMX KIaccaX MHANpABIeHa
Ha peann3alMio JIMYHOCTHO - OPMEHTHPOBAHHOIO MPOLECCa, MPH KOTOPOM MaKCUMaJIbHO YUHTHIBAKOTCS
MHTEPECHI, CKIOHHOCTH, M CIOCOOHOCTH CTapLIeKIacCHHKOB. OCHOBHOM aKIUEHT Kypca CTaBHTCA He Ha
MPHOPHUTETS CONEPXKAHMSA, & Ha MPUOPUTETE OCBOEHHS YUAIMMHCS CNOCOGOB NEICTBUi, HE HAaHOCH
Ywepo camMoMy COAEP)KAHHMIO, T.e. DasBUTHIO MPEAMETHBIX M MEKMPEAMETHBIX KOMMETEHIMH, uTO
HaXOIHUT OTPAKEHUE B KOHTPONbHO-M3MepUTENbHBIX MaTepuanax EI'D. Kypc TecHo cBs3aH ¢ ypokamu
obwell GHONOrMK U COOTBETCTBYET TpeGoBaHMAM I 0CYNapCTBEHHOro CTaHJapTa.

AKmyansnocms ymeHvs pelwarh 3afaud 1o GHONOTMM BO3PACTAET B CBA3M C BBEICHHEM
EI'D no Guonoruu, a takke c Tem, YTO HEOBXOMMMO NPUMEHATh 3HaHUd Ha npakTuke. Kypc TecHo
CBA32H C ypOKamMH OOLLeH GMONOrMM M COOTBETCTBYeT TpeGoBaHMAM [ OCYNapCTBEHHOrO CTaHJapTA.

Peluenue 3amau no GHONOrMM JaeT BO3MOXKHOCTb Jydlle MO3HATh (DyHIAMEHTATbHbIE
00LIE6HONOrHYECK e TIOHSTHS, OTPKAIOLINE CTPOCHHE U (GyHKUHMOHMpOBaHHE GUONOrMYECKUX CHCTEM
Ha BCEX YPOBHSX OpraHM3aldd >KU3HU.

Pewenne 3anau mo Guonoruu nossonmser  Taioke yrayOMTh M 3aKPeNATL 3HAHUA MO
paspenam  obwed OGuonoruu. OrpoMHyI0 BaKHOCTb B HEMPEPbIBHOM o6pa3oBaHUM MPUOBpPETAIOT
BOMPOCHI  CAMOCTOSITE/IbHOW  PaboThl  y4alMXCs, YMEHHE MBICJUT CAMOCTOSTENBHO M HAXOMHTh
pewenne. Co3naioTcst yCnoBMs AN WHAMBHMAYANBHOH M IPYNNOBOH (OPM NEATENbHOCTH yUalIyXCs.
Taxoe coueranne ABYX (OpM OpraHH3aLMU CAMOCTOATENbHOM paGoOTH Ha YPOKax aKTHBU3UPYET
CNabbIX YYalMXCS M [JaeT BOIMOXKHOCTh AM(EPEHLUPOBATL MOMOILb, CIOCOGCTBYET BOCTMTAHHIO
B3aUMOMNOMOLUM M KOMIeKTHBM3Ma. Co3jaeT  Takke yclnoBus uis  OOYYeHMs  y4daluxcs
CaMOKOHTPOJIIO M CaMOOLEHKe. JTO (OPMHDPYET TBOPYECKOE OTHOWIEHHE K TPYAy BAKHOE st
yenoBeka  moOOH  mpodeccuM W SBNSETCA  BAKHBIM  YCNOBHEM YCIELIHOTO, KAYeCTBEHHOrO
BBINOJIHEHUS UM CBOMX 00S3aHHOCTEH.



Oco6eHHOCIAMY NPOZDAMMBL_KYPCAsBIISETCA TECHAs CBS3b €r0 COACPXKAHUA C ypOKaMH o0mmei
6UONOTME M COOTBETCTBHE TpeGoBaHHAM ['OCYNapCTBEHHOIO CTaHIAPTA. [Toxbop MaTepHaiioB ML
3aHATHH OCYIIECTBIAETCS Ha OCHOBE KOMICTEHTHOCTHO - OPMEHTHPOBAHHEIX 3aJaHMi, HapaBJIEHHBIX Ha
pasBUTHE TPEX YpoBHEH 00YYCHHOCTH: PEIPOAYKTHBHOTO, IPUKJIAHOTO U TBOPYECKOTO.

Ilenvio Kypca A61AeMCA:

e CozeficTBOBaTh (DOPMMPOBAHMIO TPOYHBIX 3HAHUH IO obmieit OMONOrWH, YMEHHMH U HAaBBIKOB
peleHus 3agay Ul CAaun EI'3.

e 06001IUTH, CHCTEMaTU3UPOBATH, pacIupUTh u yrIIyOUTh 3HAHUS yJarmuxcs
cOpPMHUPOBATE/aKTyTH3UPOBATH HABBIKY PEIICHU OMOJIOTHYECKUX 3a7ad pa3IuyYHbIX THIIOB.

o J]aTh VUEHHUKY BO3MOXKHOCTh DEaNu30Barh CBOHM MHTCIICKTYAIRHBIC H TBOpYECKHE CIIOCOOHOCTH,
MMEIOLIIecs 3HAHMS M YMEHHUs B APYTHX 00IacTIX JesTeTbHOCTH DY BHINOIHCHIHN IPOEKTHOU PabOTEL.

o JlaTh YUEHHKY BO3MOXKHOCTb OLEHUTE CBOU CKIOHHOCTH 1 AHTCPECH K JAHHOM 00JIaCTH 3HAHUS

3aoauu:

1.opMUPOBATH CHCTEMY 3HAHUH IO [JIABHBIM TEOPETHHCCKIM 3aKOHAM OHMOJIOTHH.

2.COBepLIEHCTBOBATh YMEHHE Pellarh OMOJOrHYECKHe 3aaK PENPOLYKTHBHOTO , IPUKIIATHOTO 1
TBOPYECKOTO XapaKrepa

3.Pa3BuBaTh KTIOUeBble KOMIIETEHLMHM :yd4eOHO - IO3HABATENBHBIC, uH(OpPMAIMOHHbIE
KOMMYHHMKaTHBHBIE ,COLHATIBHBIC.

4 Pa3BHBATh OMOTOTMYECKYIO MHTYULHIO, BHIPAOOTATh ONPENETICHHYIO TEXHUKY, 4yTOOBI OBICTPO
CIIPAaBUTCS C IPEITOKEHHBIMA 9K3aMEHAIMOHHBIMH 3ATAHATMH.

Bnazooapa ¢axyrvmamusHomy Kypcy no 61071021 EbINOJIHACHCA HECKONbKO (PYHKUUIL:

1. TlommepxupaeTcs U3yyeHHE OHOIIOTHM HA 3aJaHHOM CTaHIapTHOM ypoere. Kypce «Peruenue
GHOTOrMUECKIX 3a7a9» [IOMOraeT 3aKpEIUTh U YIIyOUTh yPOBEHD 3HAHWHA 110 OHOJIOTHH, IPUMEHUTL 3TH
3HAHMS DyTEM pelIeHus OMOIOTHYECKUX 3a1ad.

2. OcyuecTBiseTcs JIMYHOCTHO-OPHEHTUPOBAHHBIH MOXO0/ B 00y ICHHH. To ecTh yUUTHIBAIOTCA
MHIMBHIyaIbHbIE CKIOHHOCTH M CIOCOOHOCTH y9YalluXcs M CO3HArOTCA yclmoBusl O OOyYeHHS HX B
COOTBETCTBUM C MpodeccroHaTbHBIMI HHTEPECAMH.

ITnanupyembylii pe3yibHiam
B pesyniomame _npOXOHCOCHUA NPOZPAMMbL KypCa 00y4Halouiuecs Q0JIHCHDL:

e lcmomp3oBaTh OOIME HpHeMbl PabOTBl € TECTOBLIMH 3aJaHMAMH pasIUYHOM CIIOXHOCTH,
OpMEHTHPOBATHCS B IIPOTPAMMHOM MaTEPHATIS, YMETD HETKO GopMyIHPOBATH CBOY MBICTIH

e VMeTh IPABHIBHO PACIPENENAT BpeMs IPH BBIIOIHCHUH TECTOBBIX paboT.
O6OBIIATE ¥ IIPUMEHATH 3HAHHS O KJIETOYHO-OPTaHM3MEHHOM yPOBHE Opranisatiy KU3HU.

o (0G6O6IMATH U IPUMEHSTH 3HAHHS O MHOT00OPa3HuH OPraHu3MOB .

o COMOCTABIST OCOOEHHOCTH CTPOEHH s i (yHKIMOHHPOBAHMA OPraHU3MOB PA3HAIX HAPCTE.

e COMOCTABIATH GHOTOTHIECKAE OOBEKTH, IPOLECCHI ,ABIEHNS, MPOSBITOIUXCA HA BCEX YPOBHAX
OpraHu3alyy KU3HH.

e VCTAaHABIMBATE MOCIEIOBATENLHOCTS OHOIOIHIECKHX O0BEKTOB, IPOLECCOB, SIBJICHUH.

o IlpuMensTs OHOTOTHYECKHE 3HAHMS B NPAKTHIECKHX cuTyanusx(IpaKTHKO-OPUECHTUPOBAHHOC
3aJ[aHue).

e PaboTaTh C TEKCTOM MM PUCYHKOM.

e (O060OWATH ¥ IPUMEHSATH 3HAHWUA B HOBOH CHTYallUH.

e Pemarh 3a7a4y MO LUTOIOTHH 6230BOr0 YPOBHS ¥ NOBBIIEHHOIO Ha IPUMEHCHHC 3HAHWI B HOBOM
CUTYaLlUH.

o Pemarb 3aqaud 1O TeHETHKE 6a30BOTO ypOBHS ¥ MOBBIIEHHOrO Ha IPUMEHCHIC 3HaHWi B HOBOH
CHUTyallHH.

e Pemars 3amauM  MOJIEKYNIAPHOW GMONOTrHE 0a30BOr0 yPOBHS ¥ TOBBIICHHOIO Ha NpUMEHEHHE

3HAHMH B HOBOM CHUTYyallUH.
Cmpykmypa npozpammul. Kypc OIHApaeTcs Ha 3HAHUS, Oy ICHHBIC IPH M3y4eHUr Kypca OMOIOruu
10 xmacca. CoaeprkaHue IpOrpaMMBbl BKITFOHACT 3 OCHOBHBIE pa3fciia: pelIeHue 3a1a4 o MOJIEKYJISIPHOM

GHOIOTUH, PELIEHHE 3a1ad [0 UTOJOTHH, PEIICHHE 3a1a4 [0 FHETHKE, NAHHRIC pasziensl JeNATCs Ha
TeMBI, ¥ KaKIast TeMa GaxyIbTaTHBHOTO Kypca SBIAETCS IPOJOIDKCHUEM Kypea 6uonoruu. OCHOBHOM THIT



3aHATHH - npakTHKyM. [l HapGoee yCIemHOro yCBOSH s MaTepyana IiIaHupyioTes pasaugHbIe YOPMBI
pabOTHI C yYaLIIMUCS: PA3HOOOpasHbIe (hopMEI paBoTBI ¢ TEKCTOM, TECTAMH, BEIIOTHEHAE TBOPUCCKUX
samanwit. Ha KaKIoM 3aHTHH yJalliMCsi pPEKOMEHIYETCsl Ceprs 3amanmil, 4acTh KOTOPBIX BEIMOIHSIETCS B
KJTacce, a 4acTh - JOMa CaMOCTOSTENBHO.[IJIsT MPOMEXYTOYHOTO KOHTPOJIA- 3rectupoBanus B hopme EI'D, u
MTOrOBOTO KOHTPOIIS— 3a4eT 0 Kypey «Perrerne GHONOrMYeCKuX 3a1a4 B XOME NOATOTOBKM K EIO» u
TIPOEKTHAs AeITeNbHOCTh. Kype peanusyeT KOMIICTEHTHOCTHBIMN, IeSTeTHHOCTHBIA U HHIMBHYalbHbIH
MOXOA K 00yuenuro. JlesTenbHOCTHBIN MOAX0/] Peau3yeTCs B IPOLECCe MPOBCACHIA CaMOCTOSITENIBHBIX U
IPAKTHYECKHX PaboT ¢ yUalUMHUCS, COCTABIIIET OCHOBY KypCa. JlesTenbHOCTD YUHTENs CBOJUTCS B
OCHOBHOM K KOHCYJIbTUPOBAHHIO YYalIXCs, aHATIHU3y U pazbopy Haubonee MPOOIEMHBIX BOIPOCOB 1 TEM.
VHavByAyaTu3aus 00y eHH s TOCTUTAaeTCs 3a CYET UCIOB30BaHMA B IPOIECCe 00y4ueHus nedazo2u4ecKo
MeXHON02UU IULHOCIIHO-OPUCHMUPOBAHHO20 0OPA306AHY «HCY]»(MHIABH /Iy TBHBIHA CTHIb yIeOHOU
JIEATETHPHOCTH).

B 1I0ArOTOBKE U IPOBEIEHHUH YPOKOB JaHHOTO Kypca HCIONB3YCTCA MeXHON0SUA
300posbecbepezaioujezo 00yHeHUs U 6OCNUMAHYA: CO3/IARAE IICUXOOTHIECKOTO xoM(dopTa, CAaHUTAPHO-
UIHEHMYECKHX YCIOBHH, TBUTATENBHOM aKTHBHOCTH ¥ APYTHX KPUTEPHEE, KOTOPRIE BIUAIOT Ha
YCIIEIHOCTh B O0yYEHHH.

DopMoii OMYEMHOCHII RO U3VHEHUI0 OAHHO20 KYPCA MOJicem Obimb:

o COCTABJIEHIE OHONOTHYECKHX 387134, KPOCCBOPIOB, CO3aHHe NPE3CHTAUH, M0 TeMaM
(axynpTaTUBHOTO Kypca;
e 3auéT 10 PEIIEHMIO 33124 6a30BOT0 YPOBHS ¥ MOBBIIICHHOTO ;

® KourponsHas paboTa II0 PEIIEHMIO 3a1aY 110 MaTepuanam Emmaoro 'ocyiapCTBEHHOTO 9K3aMeHa
o 6uonoruu 2015 —2018

¢ 3ammTa NPOEKTHHIX padoT

e TecTOBBIC 33JaHUs [0 PEIICHHIO 3a/1a4 I10 MaTepralaM Enusoro 'ocyaapCTBEHHOIO 9K3aMEHa 110
6uomoruu 2015—2018 roma

e COJEPKAHUE KYPCA

Beenenue — 2 yaca
1. Bgedenue 6 npeomem

Pecypcsl yueGHOTO ycrmexa: 00y4eHHOCTh, MOTHBALIMS, TAMATD, BHUMAaHUE, MOJAIBHOCTE,
MBIIILIEHHE, JeITeNbHOCTh. KOHTPOIIb, CAMOKOHTPOIB.
MoTrBanys Ha yCIeX: MaTpUlla HHAUBAIYAIBHOTO yCIIeXa, HHIUBUAYabHAL mporpamma
pasBUTHS 00IIEYIEOHBIX HABBIKOB.
2. Pewenue 3a0a4 no meme
«Ocnoeguwie ceoticmaa dcueo2o. Cucmemuas Op2anu3ayus orcusHuy-1 uac

3aKpenicHae OCHOBHOIO COMEPKAHMS TeM B X0/ie pelieHNst OHOIOTHECKAX 3aAAM:

BHOTIOTHs - Hayka O JKM3HH M ee 3aKOHOMepHocTsx. IIpeamer, 3ajadu, METOZBI M SHAUCHHMC
6uonoruy. CBsi3p OMONOTMM ¢ IPYTMMM HAayKaMH, €€ MECTO B CHCTEME €ECTCCTBCHHOHAYTHBIX H
GHOMOrHUECKIX TACIHTLIAH. BHOIOTHS B cucTeMe KyIbTyphl. MecTo OHONOryuY B (GopMUPOBAHIM HAYYHOTO
MHPOBO33PEHUS H HAYYHOM KapTHHBI MHPA.

OcHOBHble Npu3HaK¥ >KkuBOro. OMNpeneneHHe MOHATAS (OKU3HBY. Buonoruyeckas (opma
CYLECTBOBAHMS MAaTEPUH. Y POBHH OPTaHU3aL|K JKUBOH MATEPHH ¥ IIPUHIIHMIBL HX BBIICIICHHSL.

OcuoBHbIe MoHsTHs. Broorns. JKusup. OCHOBHbIE IPU3HAKH JXHBOIO. YPOBHU OpraHH3alliy
KMBOH Marepuu. MeTozpl usydernus B Omonoruu. Kierka. Txaup. Opran. Opranusm. Ilomymsanus ¥ BAL.
Buoreoneno3. buocdepa




Pasznen 1. Pemuenue 3agaq mo Teme «MoJekyasipHasi Ouo10rus» -6 4acos

3aKkpenieHHe 0CHOBHOTO COJEP/KAHUSA TEM B X0/1¢ pellieHusd OU0J0rNYeCKHX 3a1a1:
1. Xumuueckuui cocmag xiemxu. Heopzanuueckue eeujecmasa.

XyMHUYeCKHe D3JEMEHTH M KX poib B Kierke. Heopramuyeckue BelIECTBA W HMX pOJlb B
JKU3HENeATeTPHOCTH KJIEeTKM. Boma B KIETKe, B3aMMOCBS3b €€ CTPOCHHMSA, XUMHYCCKUX CBOMCTB H
6uosnoruueckoi pomu. CoNH HEOPraHWYECKUX KUCIOT, MX BKIAl B obecIieueHue KHU3HEACITeIIbHOCTH
KJIETKH ¥ TOANEePKaHHe romMeocrasa. VIOHBI B KIETKe, UX (QYHKIHH. OcMOTHYECKOE JaBICHHUE M Typrop B
Kietke. bydepHble CHCTEMBI KIIETKH.

2. Xumuueckuii cocmag kiemku. Yaineoovl. JIunuobi.

VYTNeBOMbl B KU3HENEATEIPHOCTH DACTEHMH, )KUBOTHBIX, IPHOOB M OaKTepui. CTpyKTYpHBIE U
QyHKIMOHATBHEE OCOOEHHOCTH MOHOCAXapuioB M JHCaXapuyioB. Buononumepsl - IONUCAXapUibl,
CTpoeHue 1 OHOJOruYecKas poJb.

XKupel ¥ TUOAIB, OCOOEHHOCTH WX CTPOCHHS, CBA3aHHBIE C (GYHKIHOHATBHON aKTUBHOCTHIO
KJIETKH.

3. Xumuuecxuii cocmag knemxu. benxu.

OpraHmyecKue BEIIeCTBa KIETKH. buomomumepsl — 6enku. CTPYKTYpHas OpraHA3arysl 0eTKOBBIX
Moekyi1. CBoiicTa GenKoB. JleHaTypalys M peHaTypanus — OMOIOrHYeCKUH CMBICT U 3HAUCHHC. OyHKIUU
GeTKOBBIX MoKyl DEePMEHTHI, MX POJIb B 00ECIIEUECHUH IPOLECCOB KUZHEAEATEIHHOCTH. Knaccudukamys
(bepMEeHTOB

4-5. Xumuueckuti cocmag kiemxu. Hyxnieunogvie Kuciomel.

HyK/IeHHOBBIE KHCIOTHL, UX pONb B Kietke. Mcropus msydenus. JJHK — Monmexyna XpateHus
nacnencTeenHoi uHpopmamun. Crpykrypras oprammsamus JIHK. Camoynsoenne JHK. PHK, ee Bunpl,
0COOEHHOCTH CTPOSHHUS ¥ QYHKIMOHUPOBAHUSL

AT® — OCHOBHO# aKKyMyJIATOp dHepriu B Ki1eTke. OCOOEHHOCTH CTPOCHUSI MONEKYJIbl | $yHKIMH
AT®. ButaMuHbl, CTPOSHUE, HCTOUHKK IOCTYILICHUS K POJIb B OPraHM3ME U KIICTKE.

6. Tecmuposanue no paszoeny «Monexyrapuas 6uoiozuny

OCHOBHbIE TOHATHS. AMWHOKHCIOTH. AHTHKOZOH. [wapodumsHocTs.  I'mnpodoOHOCT.
I'muxonpoTeumsl. ['yanun. [Jlenaryparus. JJHK. Komon. KommneMeHTapHOCTE. JIunomporeunsl. JIokyc.
MaxkpoanemenTs.. Mukposnementsl. Mownomep. Hykneomporeunst. Hyxneorun. Ocmoc. [Ilomamep.
omunentun. Ientuaaas cea3b. PHK. Tumun. @epmenTsl. LuTosun. Vpanui.

MesknpeaMeTnbie cBsizH. Heopramdeckas XuMusl. XUMHUYECKHE JIEMEHThI IEPHOIUICCKOH
cucremsl JI.J.Menneneesa. VIoHB! (KaTHOHBI M aHHOHBI). Boja ¥ Ipyrue HEOPraHWYECKHE BELIECTBA,
CTPOGHHE MOJIEKYJl M CBoicTBa. J{uccommanus 3neKTponuToB. OpraHmdeckas XUuMHs. OCHOBHBIE T'PYIIIIBI
oprasmyeckux coenuHenuil. bydeprsie pactopsl. Pusuxa. OCMOTHYECKOE JABIIECHHE. Huddysus 1 ocMoc.

Pasznen 2. Pemenue 3amau no reme «uroxorus» -11 yacos

3aKpenJienye 0CHOBHOIO CONEPKAHMA TeM B X0/1¢ PelleHHus ON0I0rHIeCKHX 3aAa4:
1. Lumonozus xax nayxa.

IlpenMer, 3amadd ¥ METOAbI COBPEMEHHOW uuTojorud. MecTo muronorMM B CHCTEME
eCTECTBEHHOHAYUHBIX X OMOJOTMYecKUX Hayk. Mcropus passutus wpuronorus. TeopeTudeckoe u
IPAKTHYECKOE 3HAYEHHE IMTONOTHYECKMX HCCIICIOBAHUA B MEIUIMHE, 3IPAaBOOXPAHCHHUH, CEIbCKOM
XO03SIMCTBE, eJIe OXPaHbI IPUPOIBI H APYTUX chepax YENOBEUECKON NeSTEIbHOCTH.

Vcropusi OTKpeITHE KieTku. Kierounas Teopuss. OCHOBHBIC IOJOXKEHHSA NEPBOH KIIETOYHOH
teopuu. CoBpeMeHHasI KJIETOYHAs TEOPHsl, €€ OCHOBHBIC IIOT0XKEHNS U 3HAUCHUE JUIS PA3BUTU OHOJIOTUH.

2, Cmpoenue xiemKu U eé op2anouobi.

[InasmaTuyeckas MeMOpana u obonouka kinerku. Crpoenye MeMOpaHbl KiieTok. [IpoHuKHOBEHHME
BEIIECTB Yepe3 MeMOpaHy KIETOK. Buipl TpaHcmopra BEIIECTB 4Yepe3 IUTOMIa3sMaTHHYCCKYyIO MeMOpaHy
KIIeTOK (IIACCHUBHBIM U AKTHBHBIA TPAHCIIOPT, K30IMTO3 U SHAOIUTO3). OCOOEHHOCTH CTPOSHUS 0b60s0ueK
IPOKAPUOTHYECKUX U IYKaPUOTHYECKUX KIICTOK.

[{uTomnasMa 1 ee CTPyKTypHbIE KOMIOHEHTHI. OCHOBHOE BEINECTBO LUTOILIA3MEL, €I0 CBOHCTBA U
GyHKIHY.




SInpo mHTEpdA3HOM KIeTKH. XMMUYCCKHH COCTaB M CTPOCHME SIpd. 3HaueHue Aapa B OOMeHe
BEIIECTB M Ilepefaue TeHeTHYecKod HH(opMauuu. SaphiliKo, 0COOEHHOCTH CTPOCHUS M (PYHKIHUH.
XpOMOCOMEI, TIOCTOSHCTBO 4MCHia M (OpMBI, TOHKOE CTPOCHHE. [TousiTHe O KapHOTHUIE. | amIOWIHBIA U
TUTUIOUIHEIA HA0OpEl XpPOMOCOM.

Amnmnapar Tonpmku. CTpoeHHe, PACIONOKEHHE B KICTKaX JKMUBOTHBIX 1 pacTeHuM, (QYHKUMH
armapaTta [ONBUKA: CHHTE3 MOJMCAXapHIOB W JIMIHMIOB, HAKOIUICHUC H co3peBaHue CeKpeToB (Genkd,
JMNMIBL, TOJNMCAXapHUIbl), TPAHCIOPT BELIECTB, PONb B GOpPMUPOBAHUH ILIA3MATHYESCKOH MeMOpaHbl U
muzocoM. CTpoerue U QyHKIMH JTA30COM.

Supomiasmaruueckas cetb (JIIC), ee Tunbl. OCOOCHHOCTH CTPOCHUA arpadyJIApHO# (INIaJKon) U
rpagynspHoii (wepoxosaroit) OIIC. 3navenue rnankoit DIIC B cHHTE3€ IONUCAXapUIOB M JIAMHKIOB, UX
HAKOIUTeHHH ¥ TpaHcmopre. 3amurHas dyrxims OIIC (u3omnsuus 1 HeHTpau3alys BPEIHbIX M KIETKH
pemects). ®yrkiuu wepoxosaroit OIIC (ydacTue B CHHTE3C 0eKOB, B HAKOIJICHHU OENKOBBIX IMPOIYKTOB
¥l ¥IX TPAHCIOPTE, CBA3h C APYTHMU OpraHOUu/IaMu 1 000II0YKOM KIETKH).

PHO0COMBI, 0COGEHHOCTH CTPOCHHUS U POJIb B OMOCHHTE3E 6enxa. IlomupubOoCOMBL.

Bakyoiu pacTHTENBHBIX KIETOK, X 3HAYECHUE, CBI3b C OIIC.

TIiacTHABL NEHKOIUIACThl, XIOPOILIACTBL, XPOMOTIAcThL. OCOOEHHOCTH, CTPOCHHC H byHKIIA
mractua. JHK mnactun. ITpoucxoxaeHne Xa0poniacTos. BzaumHoe npeBpalieHue IiacTum.

MHUTOXOHAPUY, CTPOCHME (HapyXXHas M BHYTPCHHSIA MeMOpaHBbl, KPUCTHI). MUTOXOHAPHAILHBIC
JTHK, PHK, pu6ocoMsl, BX poib. OyHKIMH MUTOXOHApHI. [ HIOTE3BI O MPOUCXOKICHUN MHUTOXOHIPHUH.
3HaYeHNE BO3HUKHOBEHMS KMCIO-POJIHOrO JBIXaHHUS B OBOJIOIIH.

KJIeTOYHBIH LEHTp, ero cTpoeHne i yHKuud. OpraHoupb!l ABIKCHU. Knerounsle BKIIOYEHHS —
HETIOCTOSHHBIHA OPraHOU KIIETOK, 0COOEHHOCTH ¥ QYHKIIHH.

3. Domocunmes
O6MeH BelecTB ¥ SHepruy. [I0HATHE O MIACTHIECKOM ¥ SHEPIeTHHICCKOM oOMeHe.

dorocuntes. CBeTopas ¥ TeMHOBas (assl HOTOCHHTE3a, OCHOBHBIC MPONECCHL, MPOUCXOIAIINC B
ot (asbl. OCHOBHBIE MTOTH CBETOBOH daser - cunres AT®, BBIIENECHHE KHUCIOPOAA, o0Opa3oBaHue
BOCCTAHOBJICHHOTO HUKOTHHAMEIANEHUHIHHyKIeoTHAdOChaTa (HAJI®-H2). PotodochopunrpoBanue.
CymmapHoe ypasHeHue (oTocunTesa. IlepBUUHBIE NPOIYKTBI dorocunresa. PoTOCHHTE3 U YpOXKaH
CeNbCKOXO3SMCTBEHHBIX KyIbTyp. IlyTH MOBBINCHUS NPOAYKTHBHOCTH CeNBCKOXO3AMCTBEHHBIX PACTEHHUM.
K.A.TuMHApSI3eB 0 KOCMHYECKOH POJTH 3€IEHBIX PACTCHHH. XeMOCHHTE3 U ero 3HaueHue B IPUPOLIE.

4. Dnepzemuyeckuti obmen

DHepreTUyecKuii OOMEH B KICTKE M €T0 6HOIOrMYECKy# CMBICT. DTAIlbl SHEPIeTHYECKOro 0OMeHa,
IPAYPOYEHHOCTD ITUXK HPOIECCOB K ONPEIETIEHHBIM CTPYKTYPaM KIICTKH. 3uauenue MuToxoHapui 1 AT® B
SHEPreTHIeCKOM OOMEHE.

5-7.  Buocunmes benxa

ErocHiTes GEIKOB B KIETKE U ero 3HayeHue. Pojib TeHOB B GHOCHHTE3E OEIKOB. ['eHeTHYECKUA KO
1 ero cpoiicTBa. Drambl OuocuHTe3a Oenka. Peakuuy MaTpU4HOIO CHHTE3A. Perynsuus cuHTe3a OEIKOB.
I'eH-peryyisTop, IeH-Oneparop, CIPYKTYPHbBIC TCHBI, HX p3apMojieiicTBre. [IpuHIMI OOpaTHON CBA3H B
perynsuy $yHKIEOHHPOBaHHs TeHOB. COBPEMEHHDIC IIPEICTABICHIA O IpUpPOJE T€H

8. Tunwl Oeienus K1emox

YK¥3HEHHBIA UK KJISTKA ¥ ero dTansl. [IoAroToska KIETKA K ACICHUIO — uHTEp(a3a, €¢ MEPHUOIBI
(IIpeCHHTETUYECKHH, CHHTETHICCKUH, OCTCHHTETHYECKUi). BHONOrMYeckoe 3HAYeHHE HHTEPHA3BL.
AnonTto3. METOTHYECKUM IUAKIL.

AMMTO3 M €ro 3mademme. MWMTO3 - IMTOIOTHYECKas OCHOBA OCCIIONOTO Pa3sMHOMNKCHHS. dazel
MHTO3a, HX XapakrepucTuka. CTpyKTypHBIC W3MEHCHHUS H dusHonoruuecKue OCOOSHHOCTH OpraHonunoB
KJIETKU BO BPEMs MHUTOTHYECKOro JeNmeHus. BepeTeHo NencHus, CTPOCHMC H (GyHKuuKM HATEH BEpeTCeHA.
Buosorunyeckoe 3Ha4eHre MUTO3a.

Meifo3 - HUTONOrMIeCcKasi OCHOBA MOJIOBOrO pasMHOXKeHuUs. IlepBoe nenenue Melio3a, ero (aspl, UX
XapaKTepUCTHKA. YMEHBIIEHIEe YHCIA XPOMOCOM KaK pesyJbTar mepBoro JeneHus. Bropoe neneHue
Meii03a, (ha3bl, UX XapaKTepUCTHKA. BHOTOruIeckoe 3SHaUCHHE Meio3a.

9. Becnonoe u nonogoe pasmHodliceHue.

®opMBI U CII0COOBI Pa3MHOXKEHHS OPraHU3MOB. Becnonoe pasMHOXEHHE, €r0 BHUIBI U 3HAYCHHC.

[losl0BOE Pa3MHOXEHHE, €r0 BUbI M SBONIONMOHHOC 3HAUCHHE. O61asi XapaKTEPUCTHKA U OCOOEHHOCTH



Pa3MHOJKEHHS OCHOBHBIX IPYIII OPraHU3MOB. PasBuTHE MYKCKHX H JKEHCKHMX IOJIOBBIX KICTOK y XKHBOTHBIX
U PacTEHUH.
10. Onmozenes — unOUBUOYANbLHOE PA3GUMIUE OP2AHUSMOG.

OmI000TBOpeHKE U €ro THIbL OIUIOJOTBOPEHHE U Pa3BUTUE 3aPOABINIA Y KUBOTHBIX. OCHOBHEIE
STanbl SMOPHOHATBHOTO PA3BUTHS JXKUBOTHEIX. DB3amMONEHCTBHE 4YacTed DA3BHBAIOIICIOCS 3apPOIBIIIA.
BHOTCHETHYECKUI 3aKOH, €ro COBpeMeHHas WHTepnperauus. IlocTaMOproHanbHOe passuTHe. BpemHoe
BIMSAHAE ANTKOTONS, HUKOTHHA, HAPKOTHUKOB, 3arps3HEHMs OKPYXArOLIeHd CPeabl Ha pasBUTHE 3apoiblmia
JKMBOTHBIX U YEIIOBEKA.

O6mas XapaKTepUCTHKAa H OCOOEHHOCTH pPAa3MHOXKEHHS BHPYCOB, OaKTepud, BOJOPOCIEH,
MOX00OPa3HbIX, MANOPOTHHKOOOPA3HBIX, TOJIOCEMEHHBIX, IIOKPBITOCEMEHHBIX, TPHOOB M JIMIIAHHUKOB.
Cmena (a3 B XKU3HEHHOM LHKIIE. |

11. Tecmuposanue no pasoenry «Ljumonozusy

OcHOBHBIE MOHATHS. ABTOTPO(BL AMHMHOKMCIOTEL AHAOOMM3M. ACCAMAISIESA. AHTHKOIOH.
Armmapar Tonbmke. AKTHBHBIA TpaHCIOPT. AspoObl bakrepuodar. buocunte3 Oenka. bpoxxenue.
Bakyons. Bxmouenus. Ilamiouiseii Hab0p XpomocoM. JIMIIOMIHBIH Habop xpomocoMm. ['en.
[emernueckuii xox. Demom. Demorum. I'mmpodmmbHocts. mmpodobHOCTE. I'mukomnus. I'muxokamukc.
[muxonporennsl. ['pana. ['yanus. Jlemarypauus. JMCCHMMIIANHS. JTHK. JIprxaTenpHblid cyocTpar.
Krnerounoe mixamue. Kapuomnasma. KaraGomusm. Kucmopommbiii sram. Kopon. KoMImieMeHTapHOCTS.
Kpucra. Jlefixormactel. Jlusocoma. Jlumomporeunst. Jlokyc. MakpoaIeMEHTEL. Marpuxc. MaTtpuyHbId
CUHTE3. Mera6omusm.  MukpoTpyGoukn.  MukpoduiamenTsl.  MukposnemeHtsl.  Monomep.
Hyxineonpoteunsl. Hykneorun. Omepon. Opramomasl. Ocmoc. Omneparop. IInactuper. ITuxouuros.
[omamep. omanentua. Ilentuanas ceass. [Ipokapuotsl. Pempeccop. Pu6ocomsr. PHK. CIIM]JI. Ctpoma.
Crpyxrypusle renbl. Tpancisuus. Tpasckpunuus. Tpumner. Tunakoua. Tumun. Garomuros. PepMEHTEIL.
Xnopommact. Xpomartus. XpomommacT. Xpomocoma. Llenrpuomy. [uTomnasmaTuveckas MeMOpaHa.
Ilurosun. Ypamun. PotocuuTes. XeMmocuHTe3. DK30IUTO3.  DHAOLMTO3. JHIOIIA3MATUYECKAT CCTb.
OykapuoTsl. Sapo. Sapeiuko.

Becronoe pa3sMHOJKEHHe. BereTaruBHOE pa3MHOXeHue. 3urora. IlonmoBoe pasMHOXEHHE.
TouxoBauue. AmonTos. JKusHennsit muKt kietkd. Crepmarosoun. Cropa. SitnexneTka. AMuTo3. Muros.
Meitos. Llentpomepa. Hurepdasza. IIpodasa. Amnadasa. Meradasa. Tenodasza. Bepereno neneHus.
Busanent. [eHepaTuBHAsA TKaHb. ] OMOJIOIMUYHBIE XPOMOCOMEL J[BOMHOE OMIONOTBOPEHHUE. 3apoabIIIeBLIM
memok. Konproramust. Kpoccunrosep. Pemykuumonnoe nenerme. Crnepmarorexes. OBoreses. JKu3HeHHBIN
makn. Tamerodur. Cmopodur. Brorenerwdeckuii 3akoH. brnactynma. bmacTomep. OII0J0TBOPEHHE.
Ourtorenes. BHyTpeHHee OIIOJOTBOpEHME. HapyXHOe OMIOAOTBOPEHHE. 3apOIBIIEBBIE  JHCTKH.
Opranorenes. [lapreHorenes. OMOPHOHAIBLHOE DasBHUTHE. ITocTambpuonansHoe pazBuTHE. PDUIOreHEs.
OxTonepma. JHTOIEpMa. Mesozepma.

MesknpenMeTHble cBs3d. Heoprammdyeckas XuMHs. XWUMHYECKHAE DIEMEHTHI IEPUONMYCCKOH
cucremsl J.M.Menneneesa. Vousl (kaTHOHBI M aHMOHEI). Boma u npyrue HEOpraHWYEeCKUe BEIIEeCTBa,
CTpOEHHE MOJEKYI U CBOWCTBA. J[MCCONMAIKS DIEKTPONUTOB. OpraHudecKas xuMusg. OCHOBHbIE TPYIIIBI
OpraHMYecKUX coemuHenHui. Bydeprpie pacTopsl. Pusnka. OCMOTHYECKOE JABIECHHE. Juddys3us u ocMoc.
BoTanuka. OCoGeHHOCTH CTPOEGHHS KIETOK pacTeHui. OTIMYMs DPACTEHHH OT JKMBOTHBIX. 300JIOTHA.
OcoBGEeHHOCTH CTPOCHHS KIETOK JKHUBOTHBIXK. OTIINUIS JKHBOTHBIX OT PACTEHMI 1 TprOOB

Boranuka. OCOGEHHOCTH CTPOEHHS W Pa3MHOXEHHs pPacTeHWH. BereraTuBHOE pPasMHOXEHHE.
IIpusueky. Opradbl pacTeHmd, X cTpoenue u OyHkuuu. CTpoeHHe IBETKA — OpraHa CEMEHHOTO
pasmHOxenus.  Omsutenue.  3oonoruss.  OCOOCHHOCTH — PasMHOXEHHMsS — JKUBOTHBIX — PAsIHIHBIX
cucTeMaTHueckux rpymn. CrocoGbl OIUIONOTBOPEHHS Y JKMBOTHBIX. IloCTOMOpHOHANBHOE pPa3BUTHC
HacekoMbIX. LMK pa3BHUTHS 3eMHOBOAHBIX. AHATOMHS. OCOOEHHOCTH SMOPHOHATBHOTO Pa3BUTHS YETI0BCKA

Pasznen 3.Pemenue 3aga4u no teme «I'eneruxa»-11 yacos

3aKperlieHne OCHOBHOIO COJEPKAHNS TE€M B X0/i¢ PellleHust 0M0JOrHYecKuX 3a1a4:
1-2-3. He3zasucumoe Hacne006anue npusHaKos




[IpenMer, 3a1a9d ¥ METOMB! TeHeTUKH. OCHOBHBIE PA3NENE! TEHETHKH. MecTo reHeTUKH Cpenu
GHOIOTHUECKIX HAyK. 3HAUCHHE TEHETHKH B Pa3paboTKe IpOGsIeM OXPaHbl IPUPOJBL, 3APABOOXPAHCHHA,
MeIUIIUHBL, CENBCKOro Xo3siicTBa. [IpakTiaeckoe 3Ha9€HNE FCHETUKH.

I MeHenb — OCHOBONONOXHHK TEHETHKH. MeToN TIeHETHYEeCKOro aHalm3a, pa3pabOTaHHBIA
[ .Mennenem. [enernueckas cumBonuka. [IpaBuia 3amucu CXeM CKpeIuBaHM.

HacrieloBaHie P MOHOTHOPHIHOM CKpEITMBaHHMY. JOMHHAHTHBIE M PCUECCHBHBIC HPHSHAKH.
IlepBbiii 3aK0H MeHENs - 32KOH eIMHO00pasus rUGPUIOB NIEPBOTO MOKOJIeH . Bropoii 3akon Mennens -
3akoH paciemieHud. [IpaBuio YHCTOTBI TaMeT. I{uToNOrnYecKye OCHOBBI PACIICIUIEHHS U
MOHOTHOPYIHOM CKperuBaHuy. CTaTHCTHICCKHH XapakTep PaCIICTIICHAA. .

IomsiTHE O FeHax ¥ amTensx. OEHOTHII X TeHOTHIL [ OMO3HIOTa i TE€TEPOUIOTa. Pacmiennenue npu
BO3BPATHOM U aHATM3UPYIOLIEM CKPEIINBAHUM. ‘

Hacnenosanue IpH AUTHOpUIHOM ckperusanuy. Hesapucumoe KOMOMHHMPOBAHUE HE3ABUCUMBIX
[1ap IPU3HAKOB - TPETHi 3aK0oH Menpers. L{UToN0rHyecKue OCHOBEI HE3aBUCUMOr0 KOMOMHUPOBAHU 1ap
TIPU3HAKOB.

4-5.  Bzaumooeticmeue Qle/ibHblX U HeAJlellbHblX 2€HOG.

HacnenoBaHpe @pd — B3aUMOJEHCTBHM — AJUIENBHBIX — I'CHOB. Nomuruposanue. Hemonxoe
nomunupopanue. Kogomauposanue. CBEpXIOMUHAPOBAHHE. MHO0>KeCTBEHHBIA alICIA3M.

BsauMoneicTBie HeamenbHbIX TeHoB. HoBooOpasoBaHus TP CKPCIIMBAHHHU. OcobeHHOCTH
HACTENOBAHHMS  KOJNMYECTBEHHBIX  NPU3HAKOB.  KOMITMMEHTapHOCTS. Onucras.  llommmepus.
MHOKECTBEHHOE JIEHCTBHE TeHOB. IIprMephl MHOKECTBEHHOTO JICHCTBHS TEHOB. B03MOXXHBIE MEXaHU3MBI
00BICHEHHS ATOTO sBJIeHHs. [ €HOTHII KaK LEeT0CTHAd HCTOPUICCKH CJIOYKUBIIIASACS CUCTEMA.

6-7.  Xpomocommas meopus HACIeOCMEEHHOCIU.

SIBNIeHUE CLEIUICHHOTO HAcleIOBaHMs M OrPaHMYCHHOCTH TPETHErO 3aKOHa Menzens. 3HadeHne
pabot T.I'.Moprasa 4 €ro UIKOJBI B H3y4ECHHH ABICHUA CICILICHHOTO Hacnenosanus. KpoccuHrosep, ero
GrOJIOrUIecKoe 3Hauenue. | eHeTHIeCcKre KapThl XpoMocoM. OCHOBHBIE MONOKCHU XPOMOCOMHOM TEOPUU
HacencTeerHocTr. Brax mxonst T.I.Moprana B paspaboTKy XPOMOCOMHOM TEOPHH HAC/IEICTBEHHOCTH.

8-9.  I'enemuxa nona. ‘

lemeTuxa mona. IlepBuYHBIE W BTOPHYHBIC IIOJIOBBIC IIPH3HAKH. XpoMOCOMHas TEOPUs
ompenenenust 1nonxa. ['OMOraMeTHBIH H rereporaMeTHbId mon. Twmsl ONpeieNeHus Mona. MexaHu3M
MO IepKaHus COOTHOLEH)s omoB 1:1. Hacnenosanue NPU3HAKOB, CHSIVICHHBIX € TIOJIOM.

10. 3axonomepHOCmU USMEHYUBOCIU.

VameHauBocTS. Kinaccupuxarys H3MEHIHBOCTH € TO3ULMH COBPEMEHHOM Ie-HEeTUKU.

®enoTrmIgeckas (MOIUGHKAIMOHHAS U OHTOT€HETUIECKAsT) U3MEHIUBOCTD. Hopwma peaxuuu u ee
3aBHCHUMOCTH OT regoruna. CTaTHCTHYECKHE 3aKOHOMEPHOCTH MOAMU(PUKAIMOHHON HM3MEHIUBOCTH;
BapUAIMOHHBIHN Pl U BAPUALMOHHASL KPUBAs. .

[eHOTHIMYECKasT (KOMOMHATUBHAS M MyTAllMOHHAS) H3MEHYMBOCTD. 3HagyeHyre KOMOMHATUBHOM
H3MEHYHBOCTA B OOBSCHEHHH OSBOJIONMOHHBIX IIPOIECCOB, CENEKIMU OPraHu3MOB. MyTtanunoHHas
M3MEHUHBOCTD, e BHXbL MyTamum, ux npuunHel. Knaccupukanus MyTallui 10 XapaxTepy U3MEHEHMS
regoTuna (TeHHbIE, XPOMOCOMHBIE, T€HOMHBIC, nurorazMarudeckue). IlocnencTeus BIUAHEA MyTarcHOB
Ha OpraHm3M. Mepbl 3alIUTEl OKPY)KAIOWIel CPEIb OT 3arpAsHEHUs MyTarcHaMu. 3aKOH TOMOJIOIMYECKHX
pPSIOB B HAacTenCTBeHHO# n3mernauBocTd. H.M.Basunosa. DKCIEPUMEHTAILHOE OTyYeHAE My TALUH.

11. I'enemuxa 4wenogexa
[emernka ueoBeka. UemoBeK Kak OOBEKT TeHETHUYECKHX HCCIeNoBaHUA. MeTo-bl u3yuCHU
HACJICICTBEHHOCTH UeIOBeKa: TEHeATOTHYeCKui, ONM3HCLOBBIH, [IUTOreHETHYECKHUH, THOpHAM3AIHS
COMAaTHYECKUX KIIETOK. i
HacrnencTBeHHble OONE3HM, HX PAacOpPOCTpaHEHHE B  IONMyISUUAX —HCJIOBCKA. Meper
IpO(HIAKTHKYE HACICACTBEHHBIX 3a00NCBaHUH deNOoBEKa. Bpernnoe BIMSHHE AJIKOTONS, HUKOTHHA H
HApKOTHYIECKUX BEIIECTB HA HACIEJCTBEHHOCTH HeNOBEKA. MeuKo-TeHETHIECKOE KOHCYIBTHPOBAaHKE.
Kputrka paciCTCKHX TEOPUH C IO3ULHH COBPEMEHHOM [CHETUKH.

OcHoBHBbIe NOHATHsA. |eHeTuka. [ HOPUTOIOTMYECKUH METOZ. HacnencTBeHHOCTh. VI3MEHYMBOCTE.
Annens. AJbTepHATHBHBIE Npu3Haky. Ienorun. QDeHOTHIL [ereposurora. I'omosurora. I'mOpun.
JIOMMHAHTHBIA TpU3HAK. PereccuBHBIM INpPH3HAK. AHanu3upylolllee  CKpelluBaHue. Bo3BpaTHOE
CKpemuBaHue. JlUrereposurora. IlonurubpuaHoe ckpeluBanue. KOMIIMMEHTapHOE NEHCTBUE ICHOB.




onucras. [Tonmumepus. [IneiioTpornus. MHO0KeCTBEHHBIN aJIeTIU3M. KomomunupoBasue.
CaepxnomuHupoBanme. Hemomnoe nomuuupoBanue. CIeNUIeHHOE HAcleIOBAHHE. ['DYNIBI CHEIIEHHS.
Kpoccunrosep. KpoccoBepHBle M HEKPOCCOBEPHBIC TIaMETEL Aytocomsl. I'eTeporamMeTHbI IIOIL.
Tomoramerubii mon. CIeEIieHHoe ¢ mojioM HacienoBaHue. @DeHoTHmuyecKas H3MEHYHMBOCT.
Monu(HuKalHOHHAsS H3MEHIMBOCTh. BapuanTa. BapumanvoHHBIA psif. BapuanporHas KpuBas. Hopma
peakiuu.  OHTOreHeTHYeCKas H3MEHYMBOCTh. ['€HOTHIMYECKAs — H3MEHYMBOCTE. MyTaioHHas
¥3MeHYnBOCTb. MyTamus. Mytarensl. ['ennple MyTanuy. I'eHoMHEBIE MyTanui. XpOMOCOMHBIE MYTalliH.
KoMOHHATUBHAS WM3MEHUYMBOCTh. LlWTONNasMarWyeckas H3MEHYUBOCTh. CHIOHTaHHBIC MYyTalMH.
JletanpHBIe MYTaLMK. 3aKOH TOMOJIOTHYECKUX PAIOB B HACIENCTBEHHOH H3MEHYHBOCTH.

[eneruka dYenoBeka. HaciencrTBeHHble OonesHH. AybOuHm3M. buusHenossli Meron. [emodumus.
['mOpuau3ams COMATHYECKHX KIETOK. MenuKo-TeHeTHYeCKOe KOHCYIbTHPOBAHMUC. [TonwIaKTUIIHSL.
[TomyIAOHHBINA METOI.

MesxnpeaMeTHbie cBa3H. Jxonorus. Oxpaga MpUPOIbl OT BO3NEHCTBHS XO3SHCTBEHHOU AESATENBPHOCTH
yenoBexa. Teopds SBONIONMM. 3HAYeHHWe H3MEHUMBOCTH B osBomommy. Odusuka. Honusupyromee
W3IydeHHe, MOHATHE O J03€ HU3IydYeHus u Oumonormyeckoi sammte. Xumus. OxpaHa HPUPOABI OT
BO3EHCTBUSA XUMHUYECKUX IPOU3BOICTB.

Heoprauudeckas xumusi. OxpaHa HpUPOABI OT HEraTHBHOIO BO3NCHCTBUA OTXONOB XHMUYCCKUX
npousBoacTB. ®Pusmka. PeHTreHonckoe uziydeHue. [IoHATHE O 103€ H3JIyYECHUS M OMOJIOTHUECKON
3aluTeE.

Tecmuposanue no kypcy «Pewienue 6uonozuseckux 3a0a4 6 xooe nod2omosku k EI'9» - I yac

TPEBOBAHUMSA K YMEHMAM U HABBIKAM

Yuawgueca oonsicrvl 3Hamp:

e OCHOBHBIE TIOHATHS MOJIEKYJISIPHON OHOIOTUH, IIUTOJIOT UM U TCHETHKH;

e AJIrOpUTMBI PENIEHHNs 337124, He BXOSLIHE B 00s3aTebHBIA MUHUMYM 00pasoBanus (6a30Boro u
THOBHIIEHHOIO YPOBHS CIOKHOCTH);

e Odopmnenue 3anad Ha Exusom ['ocy1apcTBEHHOM 9K3aMEHE 10 OHOTIOTHH;

Yuawueca oonsicrol ymems:

e Pemars HecTaHIAPTHBIE OMOIOTHUYECKHE 3a1a9H, UCIIOb3Ysl PA3JIMYHBIE aITOPUTMBI PEUICHHS;
Pemmats pacuéTHble OMOJOrMYECKUE 3aJaud ¢ IPUMEHEHUE 3HAHUH 110 XUMHUU U MaTEMATHKE;

e YcTaHaBIMBATH IPUYUHHO-CIIECTBEHHBIE CBSI3H, JeaTh 0000IIEeH S, TIOMONHATE U
CHUCTEMAaTH3UPOBATh IIOJy4EHHbIE 3HAHUS, ‘
[IprMeHSTH 3HaHUS B HOBBIX M U3MEHEHHBIX CHTYaLUIX;

e Pemars OGHONOTHYECKHE 3a]Jaul PA3HBIX YPOBHEM CIIOKHOCTH, COOTBETCTBYIOMIUE TPEGOBAHHIM
BVY30B ecTecTBEHHO-HAYIHOTO IPOQUII;

o Tlomp30BaThCA Pa3IMYHBIMU TOCOOUSIMHU, CIPABOYHOM TMTEPaTypOH, IHTEpHET-HCTOUHIKAMH.

NHO®OPMAINMOHHOE OBECHEYEHUE

Memoouueckue nocoousa u O0OnOJIHUMENbHAA TUmepamypa
Multimedia — noddepicka Kypca «oouaa 6uoN02UA»
Otkpeitas 6uonorus (Bepeus 2,6). duzuxon, 2006
«Kupuut 1 Medomuit. 10 k1. O6mmas 6uonorus»
«Kupuut u Medouii. 11 xi. OOmas 61nonorus»
OcHoBEI 061IeH 6uonoruu, 9 kiace («1C:0O6pasosanuey», 2007)
Buonorus, 10 xnacc («1C:O6pazoBanuey, 2008)
Onextponusle yuyeoHuku A.B.Ilumenosa
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. ABTOpCcKkue 1HU(POBEIE 00pa30BaTENbHEIE PECYPCHI
. Hpyrue DOP Ha ycMOTpeHUE yUUTEA

Humepnem-pecypcol
http://www.eidos.ru — D#g0oc-LEeHTp AUCTaHIMOHHOIO 00pa3oBaAHHUS
http://www.km.ru/education - VaeGHble MaTepHalb! i croapy Ha caiite «Kuput u Medonuit»
http://school-collection.edu.ru/catalog/search - Exquuas xosuexiust [udpoBbIX 00pa3oBaTelbHbIX
pecypcos
http://window.edu.ruw/window/ - eTHOE OKHO JOCTyIa K 00pa3oBaTeNbHBIM pecypcaM MIHTepHET 1o
OuOoJI0THH. |
http://www.5ballov.ru/test - TecT 11 aBUTYPUEHTOB TI0 BCEMY IIKOJBHOMY KypCy OHOIIOTHH.
hitp://www.vspu.ac.ru/deold/bio/bio.htm - TenekoMMyHUKaIOHHEIE BUKTOPHHEI II0 OHOJIOTHH -
3KOJIOTHH Ha cepBepe BOpOHEKCKOro yHUBEPCHUTETA.
http://chashnikil.narod.ru/uchutil45.htm - Katanor ccbutok Ha 00pa3oBaTeNbHbIE PECYPCHI
Wureprera no pazzneny "buonorus".
http://ic krasu.ru/pages/test/005.html -TecThI 10 GHOIOTHH.
http://www.kokch.kts.ru/cdo/ - Tectuposanue On-line mo Guonoruu As yyamumxcs S-11xmaccos.

. JIpyrre MHTEePHET- PECYPChl HA YCMOTPEHHE YUMTENA U 00yYaroluxCst

Pecypcebl oucmanyuonnozo odyuenus
http://www.informika.ru/- 06yJaronpx mporpaMm 1o OHOJIOTHH U XHUMHUH.
http://testipobiologii.ucoz.ru/ - TeCTHI 10 OHOJNIOIKMK OT yunTess Oronorun Mypomueso FOmuu
BraguMUpOBHBI (aBTOPCKHI IEPCOHABHBIH CaliT)
http://www.ballov.net/login.php - TeCTBI Ha CTpaHUIIE SIEKTPOHHOTO NHEBHUKA ballov.nef(aBTopckue
pecypcel)

Qobopyoosanue
WurepaktuBHas nocka Hitachi uiu MynsTHMETUAHBINA IIPOCKTOP
KoMIpIoTep ¢ mporpaMMaMH IIakeTa «1 IoMOIIb)
OprrexHuka
HuTepHeT pecypce
JIunakTHYecKue pecypchl KaOuHeTa OHOIOrHH
Pecypc mxonpHOM OGUOIHOTEKH
DOP pasnuuHoro xapakrepa (CM. BBIIIE)
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