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[To BHeypouHomy Kypcy "'buoJsiorus B 3agagax"

YpoBeHb 00pazoBaHus cpeanee oOuree, 10-11 kaacesl

KosinuectBo yacos 34 YpOBEHb yIJyOJIeHHbIN

Yyurenr MenpHuK AlleHa AHATOJILEBHA

[Iporpamma paspaborana Ha ocHoBe: [IpumepHas nmporpamma yueOHOro
npeameta «buonorus» Ha ypoBHe cpeHero oouero o0pa3oBaHusi COCTABIIEHA B
COOTBETCTBUU C TPeOOBAHUSIMH K pe3ysibTaTaM CpeJHero oouero oopa3oBaHus,
yTBep)KAEHHBIMU DeiepalbHBIM TOCY/1apCTBEHHBIM 00pa30BaTe/IbHbIM CTaHAAPTOM
cpeaHero odl1ero oopasoBaHus




MNOACHUTEJIbHAS 3AIIMCKA

Ilpeanaraempli Kypc pacuuTaH 34 uaca (1 dWac B Hememo), ow noodepocuéaem u
yenybnsem 6asosvle 3Hanus no OUOI02UU U HANPAGIEH HA QOPMUPOBANUE U PAZGUMUE OCHOEHBIX
YUCOHBIX KOMNemeHYyull 6 X00e peuteHusi OUONOCUYECKUX 3A0aY.

Konuenyun npozpammsr _Kypca 3akiovaercss B TOM, 4To e pa3paboTka CBsi3aHa ¢
pa3paboOTKON CUCTEMBI CHENHATIN3MPOBAHHON MOArOTOBKU (MPOPUILHOTO 0OYYEHHs) B CTAPLIMX
K/Iaccax ¥ HanpapliCHa HA PEAM3alUUIO JIMYHOCTHO - OPHEHTHPOBAHHOIO MpoLecca, MPH KOTOPOM
MaKCUMaJIbHO  YYHTBIBAIOTCS MWHTEPECHI, CKJIOHHOCTH, W CIIOCOOHOCTH CTapLICKIaCCHUKOB.
OCHOBHOM aKLEHT Kypca CTaBMTCs HE HA HPHOPUTETE COJCPIKAHHUS, 4 Ha IPUOPUTETE OCBOCHHUSI
YYalMMUCS  CIIOCOO0B JeHCTBUH, He HaHocs yuiepd caMOMy COICpKAHHIO, T.€. Pa3sBUTHIO
IPEIMETHBIX M MEKIPEJIMETHBIX KOMIIETEHLHUH, YTO HaXOAUT OTpPaKeHHWE B KOHTPOJBHO-
u3MepuTeabHbIX Martepuanax EI'D. Kypc TecHO cBs3aH ¢ ypokamu  oOmieit  Ouojoruum u
cootBeTcTBYET TpeboBanusm OI'OC.

AKmyanbHoCmbs yMEHHUS pellath 3aJa4d 10 OWOJIOTHM  BO3pacTaeT B CBS3U  C
BeeAeHueM EI'D  no Ouosoruu, a Takke C TeM, 4TO HEOOXOJMMO NMPHMEHSTh 3HAHHSA Ha

npaktike. Kypc TecHO cBsA3aH ¢ ypokamMH oOLIeld OHOJOIMH U COOTBETCTBYET TpPeOOBAHUSAM
Oroc.

Pemenune 3amady 1o OMOJNIOTUM JaeT BO3MOXKHOCTH JIydlle MO3HATh (DYHIAMEHTAJILHBIE
0011e0MOIOrMYECKHE TIOHATHS, OTPAKAIOI[He CTPOCHHE W (YHKIHOHHUPOBAHHUE OHOJOIHYECKHX
CHCTEM Ha BCEX YPOBHSX OpraHH3allMU >KU3HHU.

Pemenne 3azau 1o OHOJIOrMM MO3BOJSET TaKXKe YIIYOWTh M 3aKPENUTh 3HAHHS 110
pasjenam o0wedt  Ononorun. OrpoMHYIO  B@KHOCTb B HEIPEPHIBHOM  00pa30BaHHH
NPUOOPETAOT  BOIPOCHl  CaMOCTOSITEAbHOM  paboThl  YYalMXCsl, YMEHHE  MBICIUTD
CaMOCTOSITE/IbHO W HaxoAuTh pemeHue. CoO3MalOTC  yCJIOBHUS JUIS  WHAMBH/AYAJbHOU H
rpynnoBod  (GopM  AeATeIbHOCTH yuamuxcs. lakoe coderaHue — ABYX (OPM  OpraHu3alluu
CaMOCTOATENbHOW paboThl Ha YpOKaxX AaKTUBU3UPYeT CJAObIX y4YalluXCs H JaeT BO3MOYKHOCTB
audGepeHIupoBaTh TOMOINb, CIIOCOOCTBYET BOCIIMTAHMIO B3AMMOIIOMOINM M KOJUIEKTHBH3MA.
Cosmaer Takke ycaoBMs Uil OOYYeHMs YdalIMXCS CAMOKOHTPOJIIO M CAMOOILIEHKE. DTO
Gopmupyer TBOpYeckoe OTHOILIGHHE K TpPyAy BaXHOE MIJIs 4YeloBeKa J0OOH mpodeccuu u
SBJISICTCST  B@XKHBIM  YCJIOBMEM YCIIELIHOIO, KAY€CTBEHHOI'O  BBIIOJHEHUS MM  CBOHMX
00s13aHHOCTEH.

Ocobennocmamu npozpammbl Kypcd sIBIISIETCSI TECHAS CBSI3b €0 COJEPIKAHUS C YPOKAMH
oOmel OuosorMM M  COOTBETCTBHE TpeOoBaHusiM [ ocymapcTBeHHOro craHmapra. [loaGop
MaTepUasIoOB JUIsl 3aHATHH OCYILECTBIISETCS Ha OCHOBE KOMIIETEHTHOCTHO - OPHEHTHPOBAHHBIX
3aJlaHUH, HalpaBlIeHHBIX Ha pasBUTHE  TPEX YypOBHEH OOYUEHHOCTH: PEIpPOAYKTHBHOTO,
[IPUKJIAAHOTO W TBOPYECKOTO.

Lenvro Kypca sagaaemces:

e CoAeHCTBOBATL  (POPMHUPOBAHUIO NPOYHBIX 3HAHUH 10 00WIeH OHOIOIMH, YMCHHN U
HABBIKOB pelUeHHUd 3aja4 Juist caaun ElD.

¢ O000IIMTL,  CHCTEMATU3UPOBATH, PACLIMPUTL W  YIJIYOMTb  3HAHUS  y4alluxcs
c(hOpMHUPOBATH/aKTyaTH3UPOBATh HABBIKU PELICHHs OHOJIOTHMYECKUX 3a]ay pa3IH4YHbIX THIIOB.

e JlaTh YYEHHMKY BO3MOXHOCTb _pEAIM30BaTh CBOM HHTEJUICKTYAIbHBIC W TBOPYECKHE
CrIOCOOHOCTH, UMEIOILMECS 3HAHUS U YMEHUS] B JIPYTHX 00JaCTAX JCSTEIbHOCTH [IPU BbINOJHEHUH
[IPOEKTHOH paboThl.

.ﬂaTb YYCHHUKY BO3MOXHOCTb OLUCHUTH CBOM CKJIIOHHOCTH H HHTEPECHI K JIaHHOHM 00JiacTu
3HaHHWA

3aoauu:

1.®opMHpOBATH CUCTEMY 3HAHUH 110 TJIABHBIM TEOPETHUCCKUM 3aKOHAM OHMOJIOTHH.

2.CoBepiieHCcTBOBAaTb YMEHHE peliaTh — OHOJIOrHYeCKHe 3aJaudl PEerpoayKTHBHOTO
NPUKJIAHOTO M TBOPYECKOI'O XapaKTepa

3.PasBuBarh KJIOYEBble KOMIIETEHIIMU : YUeOHO - MO3HABATE/IbHbIC, HHOOPMAIIMOHHBIEC |
KOMMYHHUKATHBHBIC ,COLIMAIbHBIE.




4.Pa3BuBaTh OMOJIOrMUYECKYI0 HHTYULHUIO, BbIpaOOTaTh OMPENENCHHYIO TEXHHKY, YTOOBI
OBICTPO CHPABUTCS C NPEJIOKEHHBIMHU 3K3aMEHALMOHHBIMY 3a/1aHUSMHU.

bnazooapa  pakynemamugnomy Kypcy no  0uono2uu 6bINOJHAEMCA HECKObKO
¢ynKkyui:

1. TlognepxuBaercst u3ydeHue OMOJIOIMM Ha 3aJaHHOM CTaHJIapTHOM ypoBHe. Kypc
«Pewrenne OMOJOrMYECKHUX 3ajau» IIOMOraeT 3aKpenuTb M YrIyOUTh ypOBEHb 3HAaHMH IO
OMOJIOTHH, TPUMEHHUTD ITH 3HAHUS MYTEM peLUeHUst OMOTIOrHYEeCKHUX 3a1ad.

2. OcyluecTBisercss JMYHOCTHO-OPUEHTUPOBAHHbIM mnoaxoa B oOyueHuu. To ecThb
YUYUTBIBAIOTCS. HHAMBH/1yaJbHbIE CKJIOHHOCTH M CIIOCOOHOCTH YUAIUXCSl U CO3JAI0TCs YCJIOBHS IS
00y4eHHs UX B COOTBETCTBUH € IPOPECCHOHATBHBIMU HHTEPECAMHU.

[VIAHUPYEMBIE PE3VJIBTATHI

B pe3ynomame _npoxoxcoeHuUs npozpammusl Kypca 00y4aro Wuecs Hay4amc.:

— Hcnonb3oBath olume mpueMbl paboThl ¢ TECTOBBIMU 3aJaHMUSIMH  PAa3IMYHON CIONKHOCTH,
OpPUEHTUPOBATLCS B IPOrPAMMHOM MaTepHalie, yMeTh 4YeTKO (pOpMYIMpPOBATE CBOU MBICIU

— YMeTbh NpaBHJIBHO PACIIPECIIATH BPEMSI IPH BBHIIIOTHEHUH TECTOBBIX padoT.

— O000mwaTh 1 MPUMEHSTH 3HAHUS O KIIETOYHO-OPraHU3MEHHOM YPOBHE OpraHU3alliy KU3HH.

— O0600uaTh U NPUMEHSTH 3HAHUSI O MHOr0OOpa3uu OPraHu3MoB.

— ComnocTaBisiTh OCOOCHHOCTH CTPOEHUS U (PYHKLIUOHUPOBAHUS OPraHU3MOB Pa3HbIX LAPCTB.

— ComnocraBisiTh OUOJIOTHYECKHE OOBEKTBI, MPOIECCHI, SBJICHUS, MPOSBILIOIIMXCS Ha BCEX
YPOBHSIX OpTraHU3alMH KU3HU.

— YcTaHaBIMBaTh MOCJIEA0BATCILHOCTL OMOJTOTHYCCKUX O6’beKTOB, [IpoLCCCOB, SIBJICHUH.

— Ilpumensite  Ouosoruyeckue 3HAHUS B MPAKTUYECKUX CUTyauusix (IPaKTHKO-
OPUEHTUPOBAHHOE 3aJaHue).

— Pabotarb ¢ TEKCTOM HIIM PUCYHKOM.
— O0o00waTh ¥ NPUMEHSITh 3HAHUSI B HOBOH CHUTYyaLlUHU.

— Peware 3a7aun 1o uuTOI0ruK 0a30BOrO YPOBHS U ITOBBILIEHHOTO HA IPUMEHEHHUE 3HAHUH B
HOBOU CHUTyaluH.

— Pemarte 3amaun 1o reHeTrke 6a30BOr0 YpPOBHS U MOBBILIEHHOIO HA IPUMEHEHHUE 3HAHHUH B
HOBOW CUTYyalluH.

— Pemary 3amaun MOJIEKYJISIpHOM Ouonoruu  0a30BOr0 M IOBBILIEHHOTO YPOBHs Ha
[IPUMEHEHHUE 3HAHUI B HOBOW CUTYaLUHU.

B pe3yavmame  npoxoicoeHus npopammol Kypca 00yuanouiueca noayuanm 803MOMCHOCHb
HAY4UMbCA:

- BbI0CNAMb  CYUIeCMBEHHBIE O0COOCHHOCMU JCUSHEHHBIX YUKI06 npeocmasumenei

PU3HbIX omoenos pacmemm u munoe HCUCONMHbLIX, u306pa‘)f('amb YUK/IblL pA36UMUS 6 guoe cxem,
AHAJAUUPOBUNTL U UCNOJIb306UAIMb 6 PeULCHUU ')/’Lle(jllblx U UCCIeO08UMEIbCKUX 3A0aY

UHDOPMAYUIO O COBPEMEHHBIX UCCACO08ANUAX 8 DUON02UU, MEOUYUHE U IKOJIOUU,

- apeymenmuposamo — He0OX00UMOCMb — CUHME3d  eCMEeCMEEHHOHAYYHO20 U
COYUOYMAHUMAPHO20 3HAHUSL 6 INOXY UHPOPMAYUOHHOU YUSUIUZAYUU,

- UCNOIBL306AMb NPUOOPEmeHHble KOMNeMeHYUl 6 NpaKmuyeckou O0esameibHOCmu U
NOBCEOHEBHOU  JICUSHU OISl NPUOOpemeHus.  onvlma  0esimellbHOCIMY,  NPeouLecmeyioujet
NPOGheCcCUOHANbHOL, 8 OCHOBE KOMOPOU ledHcum 6uoio2usi Kak yueouviii npeomem.




COJAEPKAHUE KYPCA

BBenenue — 2 yaca

1. Bseodenue ¢ npeomem

Pecypchl yueOGHOro ycnexa: 00y4eHHOCTb, MOTHBALIUS, IaMSITh, BHUMAHUE,
MOJIQIBHOCTbD, MBIIIJIEHHE, JIEATEIbHOCTh. KOHTPOJIb, CAMOKOHTPOIb.

MoTuBalus Ha yCrex: MaTprlla MHAUBU1yalIbHOTO yCIeXa, MHAUBUAYaIbHAs IporpaMmma
pa3BUTHS 00LIEYUeOHBIX HABBIKOB.

2. Pewtenue 3a0au no meme «QOcnoguvie coticmed sHcuco2o. Cucmemuas Opeanu3ayus HCusnuy»-1
yac

JakpernieHHe OCHOBHOIO CO/IeP/KAHUS TeM B X0/1€ PelieHUusi OMO0JI0rHYeCKHX 3a/1a4:

Buosiorust - Hayka 0 ®H3HHM U €€ 3aKOHOMEpHOCTsX. [Ipenmer, 3a1aun, MeTO/Ibl U 3HAUCHHE
O6uonorud. CBsizb OMOJIOTHU C JPYTMMH HayKaMH, €€ MECTO B CHUCTEME €CTECTBEHHOHAYyYHBIX U
OMOJIOrHYeCKUX JAUCIMIUIMH. bronorust B cucteMe KyibTypsl. MecTo OHOIOrMH B (POPMUPOBAHHHU
HAY4YHOTO MHPOBO33PEHHUS U HAYYHOH KapTHHBI MHPA.

OCHOBHbBIC TIPU3HAKHK KUBOTO. OmnpeneneHue MOHATHS «KU3HbY. buonorndeckas popma
CYILLECTBOBAHUSI MaTEPUU. Y POBHH OpraHU3aL[MH KUBOH MAT€pPUU U IIPUHLMIIBI UX BbIJEIECHUS.

OcuoBuble _noHsTusi. buosorus. JXusnb. OCHOBHBIE NpPU3HAKU KUBOIO. Y POBHHU
OpraHH3alyy XUBOU MaTepuu. Merto/pl u3ydeHus B 6uonoruu. Knerka. Tkane. Opran. Opranusm.
[Monynsauus u Bua. buoreonenos. buocdepa

Paznen 1. Pemenue 3a1a4 no reme «MoJiekyasipHasi 0H0JI0rHs»-6 4acoB

3akpenjieHHe OCHOBHOI'O CO/IeP/KAHUS TEM B X0/1e pelieHHusl OMO0/JI0rHYeCKHX 3a/1a4:

. Xumuuecxuii cocmas knemxu. Heopeanuueckue eewecmea.

XUMHUYECKHE 3JIEMEHThl U MX pOJib B KjeTke. Heopranuyeckue BellecTBa U HUX pOJb B
KHU3HE/ICATEIBHOCTH KJIeTKH. Boja B KJleTKe, B3aMMOCBS3b €€ CTPOEHHUS, XUMUYECKUX CBOHCTB U
ouosiornyeckor  posnd. CoaM  HEOPraHMYeCKUX  KUCIOT, HMX BKj1al B  olecreueHue
JKH3HEACATSJIbHOCTH KJIETKH M IOJAJepkaHue romeocrasa. MoHbl B KieTke, HX (YHKIHH.
OcmoTHuecKoe 1aBJIeHUEe U TYProp B KjieTke. byepHble cucTeMbl KIETKH.

2. Xumuuweckuii cocmas kiemxu. Yenegoowl. Jlunuowi.

YrneBoabl B OKH3HENESTEIBHOCTHM pACTEHUH, JKUBOTHBIX, IpuOOB U  OaKTepHi.
CtpykTypHBIe U QYHKIMOHATbHBIE OCOOCHHOCTH MOHOCAXapu/I0B U JUcaxapusioB. buonosumepsr -
moJIncaxapuibl, CTpOeHHE U OUOIOruYecKas poib.

Kupbl u  UnHab, O0COOEHHOCTH HMX CTPOEHUS, CBs3aHHbIE C (DyHKIMOHAIBHON
AKTUBHOCTBIO KJIETKH.

3. Xumuueckuii cocmas kiemxu. benxu.

Opranudeckue BellecTBa KIETKH. buornonumepsl — Oenku. CTpyKTypHash OpraHu3alus
OesikoBbIX MoJiekys. CBoiicTBa OeskoB. JleHaTypauus U peHarypauusi — OMOJOTHUYECKUH CMBICI H
3HayeHde. DyHKUUU OENKOBBIX MOJIeKyJd. DEepMEHTHI, HUX poJib B OOECHEYEHHH IIPOLECCOB
Ku3HenestenbHocTH. Kinaccudukarys GpepmeHToB

4-5. Xumuueckuu cocmas knemru. Hykieunogole Kuciomeoi.

Hyk/ierHOBbIC KHCI0TBI, UX poib B KieTke. Mcropuss uzydenus. JIHK — monekyia
XpaHeHus HacleacTBeHHOW uHpopmanuu. Ctpykryphas opranuzauust JJHK. Camoyasoenune /IHK.
PHK, ee Bub1, 0COOEHHOCTH CTPOCHUS M (PYHKLIMOHUPOBAHUS

AT® — OCHOBHOM aKKyMYJISITOp 2HEPruu B KjieTke. OCOOEHHOCTH CTPOECHHUS MOJIEKYJIbI U
¢ynkuun AT®. Butamunsl, CTpoeHHE, HCTOYHHK ITOCTYIIJICHUS U POJIb B OPraHU3Me U KIIETKE.

6. Tecmuposanue no pazoeny « Monexynsapuas 6uono2us»

OcHOBHBIE NOHATHA. AMUHOKHCIOTBL. AHTHKOIOH. [ HapoduabHOCcTh. ['HapodoOHOCTS.
['mukonporenapl. ['yanun. Jlenarypaums. JIHK. Komon. KommnnementapHocTs. Jlumonporensl.
Jlokyc. MakpoasnemeHTbl. MukposieMenTsl. MoHomep. Hykneonporeuast. Hykineorna. Ocmoc.
[Tomumep. Homunentua. [entuanas cesa3e. PHK. Tumun. @epmentst. Lutosun. Y pauui.




Mexnpeamernble  eBs3u.  Heopranumdeckas — Xxumus.  XHMHYECKHE  JJIEMEHTBI
nepuoauyeckoit cucremel J[.M.Menjeneesa. Monbl (kaTMoHBI M aHMOHBI). Boja u apyrue
HEOPraHWYeCKUE BEUIECTBA, CTPOCHHME MOJICKYJI M CBOWcTBa. JluCconHMauus 3JIEKTPOJIMTOB.
Oprannueckas xumus. OCHOBHBIE TPYNIBl OPraHMYECKUX COeIUHEHHH. bydepHble pacTBOPHI.
®usuka. Ocmotuueckoe nasneHue. uddysus u ocmoc.

Pa3zpnen 2. Pemenne 3aga4u no reme «lurosiorusn» -11 yacos

3akpensenue OCHOBHOIO CO/IeP’KAHUSI TEM B X0/I€ PelleHHsI OMOJIOTHYeCKHX 3a/1a4:
1. L{umonoeus kax Hayka.

IIpeamer, 3amauum ¥ METOJbl COBPEMEHHOW IMTOJIOTMU. MECTO IUTOJIOTUH B CHCTEME
€CTECTBEHHOHAYUYHBIX U OHMOJIOrMYecKUX HayK. Mcropust pazsutusi uutojorus. TeopeTuyeckoe u
NPAKTHYECKOE 3HAYEeHHWE [MTOJOTMYECKHX HCCIeNOBAHUNM B MEIUIMHE, 3APaBOOXPAHEHHH,
CEJIbCKOM XO3SIUCTBE, JIelIe OXPaHbl IPUPO/Ibl U PYTHX chepax Ye0BeUYeCKOM AeSTe/IbHOCTH.,

Hcropuss ortkpbitve kieTku. Kierounass Tteopusi. OCHOBHbIC [MOJOKCHHS TEPBOM
KJ1eTOYHOH Teopun. COBpeMeHHas KJIETOYHasi TEOpHsl, €¢ OCHOBHBIC MMOJIOKEHHS W 3HAYECHHE ISt
pa3sBUTHs OMOJIOTUH.

2. Cmpoenue kiemku u eé 0peanouobL.

[Tnazmatnueckass MemOpana u oOosouka KiaeTku. CTpoeHHe MeMOpaHbl KJIETOK.
[IponukHOBeHHE BellecTB 4Yepe3 MeMmOpaHy K/IeTOK. BuHabl TpaHCmopra BeELIeCTB uepes
LMTOIIA3MATHYECKYI0O MeMOpaHy KJETOK ([1aCCUBHBIA M aKTHBHBIH TPAHCIOPT, JK30LHUTO3 H
SHA0LHUTO3). OCOOEHHOCTH CTPOEHHsI 000JI0UEK POKAPUOTUYECKHX H 9YKAPHOTHYECKUX KIICTOK.

[{uromasma M ee CTPYKTypHble KOMIIOHEHThI. OCHOBHOE BEILIECTBO LUTOIIA3MBI, €ro
CBOWCTBA U (PYHKIIUH.

Anpo unTepdasHON KieTkH. XMMHUYECKUH COCTaB U CTPOEHHUE sipa. 3HAUYCHHE sapa B
oOMeHe BELIECTB M Iiepejlaue IeHeTHdeckod WHGopMauu. SIApbIIKo, 0COOCHHOCTH CTPOEHHUS U
(GyHKIHH. XPOMOCOMBI, IOCTOSIHCTBO 4Mcsia U (OPMbI, TOHKOE cTpoeHHe. [loHsTHEe 0 KapuOTHIIE.
[anionaubli ¥ AMIIOWAHBIH HAOOPBI XPOMOCOM.

Annapar [onbmxu. CTpoeHHe, pacHoNOKeHHE B KIETKaX JKHUBOTHBIX W PaCTeHHH,
GyHkuuu anmnapara ['ONbKMA: CHHTE3 [OJMCAXAPUIOB W JIMIIKIOB, HAKOIUICHHE W CO3PEBAHUE
CeKpeToB (D€NIKM, JIMNUALL, MOJUCcAXapuibl), TPAHCIOPT BELIECTB, poJib B (HOPMHUPOBAHUU
miazmaTuyeckoi meMOpanbl 1 au3ocoM. CtpoeHne u QyHKITHH JTH30COM.

DupomasMarrueckas cetb (OI1C), ee tumbl. OCOOCHHOCTH CTPOCHHS arpaHyIsspHON
(rmagkor) w rpaHynsipHodt (wepoxosatoil) DIIC. 3nauenume riaakoi DIIC B cHHTe3e
IIOJINCAXapU/IOB U JIUIK/IOB, UX HAKOIUIEHUH U TpaHcnopte. 3amutHas GyHkuus DI1C (u3ossuus u
HeWTpaM3alus BPEeIHbIX U1 KiIeTku BeuecTB). Oynkuuu mwepoxosaroi JIIC (yuactue B cuHTE3€
OeJIKOB, B HAKOIJICHUH OEIKOBBIX NMPOIYKTOB M MX TPAHCIIOPTE, CBSI3b C APYTUMH OPraHOMIAMHU U
000JI0YKOH KJIETKH).

Pubocombl, 0cOO€HHOCTH CTpOeHUs U poJib B OnocuuTe3e Oenka. [lomupubocombi.

Bakyonu pacTuTenbHBIX KIETOK, UX 3HaueHue, cBsi3b ¢ DIIC.

[TnacTuaer: nefkoracTel, XJIOPOMJIACThl, XpoMoruiacTel. OCOOEHHOCTH, CTPOCHHE U
Gynkuuun nnactun.  JAHK nmmactun. [Ipowcxosxaenue xjoporuiactoB. BanmHoe mnpeBpalieHue
TUIaCTH L.

MuToxoHapuM, CTpoeHHe  (HapyKHas M  BHYTPEHHsss  MeMOpPaHbl,  KPHUCTHI).
Muroxonapuansuble JIHK, PHK, puGocombl, ux ponb. OyHKIHH MUTOXOHJAPHM. [HMMOTE3BI 0
NPOMCXOKAEHUH MUTOXOHAPUH. 3HaYeHHe BOSHUKHOBEHHUS KHCIO-POJIHOTO JIbIXaHHUS B OBOJIFOLIHH.

Knerouneiit nentp, ero crpoenve u ¢yHkuumu. OpraHoujabl JBMKeHHUs. KieTouHble
BKJIFOUYEHHS — HEMTOCTOSIHHBIN OPraHoua KJICTOK, OCOOEHHOCTH U (YHKIUH.

3. @omocunmes
OOmeH BeuecTB U sHeprud. [loHATHE O MIACTHYECKOM U YHEPreTHIECKOM OOMEHE.

@orocunTe3. CperoBass U TeMHOBas (a3l (OTOCHHTE3a, OCHOBHBIE IPOIECCHI,
npoucxonsuye B 3TH (a3sl. OCHOBHbIE HTOTHM CBeTOBOM (ha3el - cuHTes ATO, BBIAEICHHE
KUC/IOpoJa,  oOpa3oBaHME  BOCCTAaHOBJIEHHOIO  HHUKOTHHAMMU/IQJICHUHAWHYKIeoTHAdOChara




(HAZI®-H2). dortodpochopumpobanne. CymmapHoe ypaBHeHHe (OTOCHHTe3a. I[lepBHUHbIE
NpOAYKThI  (oTOCHHTE3a. POTOCHHTE3 W YpOkKai CelbCKOXO3SMHCTBEHHBIX KyJbTyp. IlyTn
MOBBILICHHUS TPOJYKTHBHOCTH CCIILCKOXO03aicTBeHHbIX pactenuit. KLA. TumupsizeB 0o kKocMU4ecKoi
POJIH 3€JIeHBIX PACTeHUH. XE€MOCHHTE3 U €ro 3HAUCHHE B IIPUPO/IC.

4. Ouepeemuueckuit 0Omen

DHEepreTuYecknii 0OMeH B KJIETKE U €ro OMOJIOTUUECKUH CMBICIT. DTallbl SHEPreTHYECKOTO
00MeHa, NPHYPOYEHHOCTh 3THX IPOLECCOB K OIPENCICHHBIM CTPYKTYpaM KJIETKH. 3HauyeHHe
mMuTOXOHApUN U AT® B sHepreTHdeckoM oOMeHe.

5-7. buocunmes benka

buocunTes OenkoB B KiIeTKe M €ro 3HaueHwe. Pojib reHOB B OuocHHTe3e OEJIKOB.
['eneTnyeckuil ko M ero cBodcTBa. Dtanbl OuocuHTe3a Oesika. Peakumu MaTpH4yHOrO CHHTE3A.
Perynsaums cunresa OenkoB. ['eH-perynsrop, reH-omeparop, CTPYKTYpHbIE T€HbI, HX
B3aumozencTeue. IlpuHuun oOpaTHOH CBSA3W B peryasiuud  (yHKIHOHHUPOBAHHS TI'€HOB.
CoBpeMeHHBIE TIPe/ICTABIICHUS O IPUPOJIE ['eH

8. Tunet Oenenus Kiemox

JKM3HEHHBIH HUKIT KJIETKH M ero 3tarnbl. [1oAroToBka KIETKH K AejeHH0 — HHTepdasa, ee
MepHoJIbl (MPECHHTETUYECKUH, CHHTETUYECKHH, MOCTCUHTETHYECKUI). Buonoruueckoe 3HadeHne
uHTepdasbl. AnonTo3. MUTOTHYCCKHN LML

AMHTO3 M €ro 3HaueHue. MHUTO3 - LUTOJIIOrHYEcKas OCHOBA OECIOJIOr0 Pa3sMHOKEHHS.
@aspl MUTO3a, UX XapakTepucTuKa. CTPYKTYpHbIE M3MEHEHHs U (DHU3HOJIOIMYECKUE OCOOEHHOCTH
OpPraHoOUI0B KJIETKM BO BpEMsi MHTOTHUYECKOTO JIejieHus. BepeTeHo nenenus, cTpoeHne U QyHKIIHU
HUTEN BepeTeHa. bruonoruueckoe 3Ha4YeHHE MUTO3A.

Meiio3 - nuTonornuecKkas OCHOBa M0JIOBOTO pazMHOXeHHs. [lepBoe jiesieHue Meiio3a, ero
(Ga3pl, UX XapaKTepUCTUKA. YMEHBIICHHE YKC/Ia XPOMOCOM KakK pe3yJbTaT MEepBOro AeJICHHS.
Bropoe nenenne metosa, (paspl, UX XapaKTepHCTHKA. BrHoornyeckoe 3HaueHre Meiosa.

9. becnonoe u nonosoe pasmmuooicerue.

@opmbl U cr1ocoObl pasMHOMXEHHUS OPraHM3MOB. becrosioe pasMHOXKEHHE, €ro BUABI U
3HavyeHue. [1og0Boe pa3sMHOXKEHNE, €ro BUABI U 3BOJIIOIMOHHOE 3HaYeHue. O0mIas XapaKTepucTuKa
¥ OCOOEHHOCTM Pa3MHOXKEHHUS OCHOBHBIX TPYIII OPraHU3MOB. Pa3BUTHE MYKCKHX M IJKEHCKHX
MOJIOBBIX KJIETOK Y )KMBOTHBIX U PACTEHUH.

10. Onmoeenes — uHOUBUOYAILHOE PA3GUMUE OPEAHUZMOG.

OmnoorBopeHure U ero Turbl. OIJI0J0TBOPEHHE W PA3BHTHE 3apPOJbIINA Y JKMBOTHBIX.
OcHoBHblE  STanbl  HMOPUOHAILHOIO — PA3BUTHSI  JKUBOTHBIX. B3anmoneiicteue  uvacreit
pa3BUBAIOLICIOCA 3apo/bllla. buoreHeTnueckud 3akoH, €ro COBpPEeMEHHAas HMHTEpIpeTalys.
[ToctamOpuonanpHOe pa3BuTHe. BpeHoe BIUsIHAE JIKOTOJIs, HHKOTHHA, HADKOTHKOB, 3arPSI3HEHUS
OKPY2KarOLEH cpe/ibl Ha Pa3BUTHUE 3apO/IbIilIa )KHBOTHBIX U YEJIOBEKA.

O0mas XxapakTepucTHKa U OCOOCHHOCTH Pa3MHOMKEHHs BHPYCOB, OaKTepHi, BOIOPOCIIEH,
MOX000pa3HbIX, NalOPOTHUKOOOPA3HBIX, TOJIOCEMEHHbIX, [OKPBHITOCEMEHHBIX, TIPUOOB |
AMIaiHUKOB. CMeHa (a3 B )KU3HEHHOM LUKJIC.

. Tecmuposanue no pazoeny «LJumonozusi»

OcHoBHbIE TOHATHS. ABTOTPO(BL. AMHUHOKHUCIOTHL. AHA0OIM3M. ACCHMUISIINS.
AHTHUKOIOH. Arnmapar ['oabMku. AKTUBHBIA TpaHcmopT. AspoObl. bakrepuodaru. BuocuuTes
Oenka. bpoxenune. Bakyons. Bxmodenus. ['amonansiit HaGop xpomocom. JIHIUIOUAHBIA HaGop
xpomocom. I'en. T'enernueckuit kox. I'enom. ['enotun. ['mapoduisHOCT.  'HIpodoOHOCTS.
['maxomus. I'nukokanuke. I'nukonpotennsl. ['pana. ['yanun. Jlenatypauus. Auccumunsuus. JTHK.
Heixarenbnbii  cyberpat. Kiterounoe nbixanue. Kapuornaszma. KaraGomusm. Kuciopoanbiii orar.
Konon. Kommnnemenrtapuocts. Kpucra. Jlefikornactsl.  Jlusocoma. Jlumonporenast. Jlokyc.
Maxkpossiementsl.  Matpuke.  MarpuuHbli CHUHTE3. Merabonmu3m.  MUKpOTpYOOUKH.
Mukpodunamentsl. Mukpoosnementsl. Monomep. Hykneonporenasl. Hykieotun. OmepoH.
Opranouzasl. Ocmoc. Omneparop. [lnactuapsr. [Tunouwros. Tlosmumep. IMomunentun. Ilentugnas
cBs3b. Ilpokapuotsl. Pempeccop.  PuGocombr. PHK. CITUI. Crpoma. CTpyKTYpHBIE TI'E€HBL
Tpancnauus. Tpanckpunuust. Tpuruter. Tunakona. Tumun. @arouuros. GepmeHTHI. XJI0POIIIACT.
XpomatuH. Xpomomact. Xpomocoma. Llentpuonu. Lluroriasmarnueckas memOpana. [[uTo3uH.




Ypauun. @ortocuHTtes. XeMmOCHHTe3. DK30LMTO3.  DHIOLMTO3. DHAOIUIA3MATHYeCKas CeTb.
DyKapuoThl. Sapo. SIapsbiiiko.

becnonoe pasmuoixenue. BereraTusHoe pasmuoxkenue. 3urota. [1010Boe pasMHOXKEHHUE.
[Toukosanue. Anontos. XKusnennsni uuki kietkd. Criepmarosoun. Criopa. Sifnexierka. AMHTO3.
Muto3. Meios. Llentpomepa. Murtepdasa. Ilpodasa. Anadasa. Meradasa. Tenopasa. Bepereno
Aenenusi.  bupanent.  I'enepartuBHas  TkaHb.  ['OMoJoruuHbIE  XpOMOCOMBL  J[BOifHOE
orio0TBopenue. 3apoabimesbli Memok. Konbtoramus. Kpoccunrosep. PeaykunoHnoe genenue.
Cnepmatorenes. Oporenes. JKusHennblil muki. ['amerodur. Criopopur. buorenernueckuii 3aKoH.
bracryna. biracromep. Onnonorsopenue. OnTorenes. BHyTpeHHee oruionoTBopenue. HapysxkHoe
OIJIONOTBOpPEHHE.  3apozplmeBble  JTHCTKA. OpraHorene3. [lapreHoreHes. IMOpHOHAIBLHOE
passurue. [TocTomOpuonansHoe pazsutue. Puiorenes. Dxroaepma. JHToepMa. Me3oaepma.

Mexnpeavernbie  cBsisu.  Heopranumdeckast — Xumust.  XHMHUYECKHE  HJIEMEHTBI
nepuoauveckoi cucrembl JI.M.Menneneesa. MoHbl (kaTmoHbl W aHuOHBI). Boaa u apyrue
HEOPraHWYCCKUE BEIIECCTBA, CTPOCHME MOJIEKYJ] M cBOHcTBa. Jluccoumanus 3J€KTPOJHTOB.
Oprannyeckas xumus. OCHOBHBIE TPYIIBI OPraHUYECKUX COEIMHEHHH. By(epHble pacTBOpEI.
®usuka. Ocmoruyeckoe nasnenue. Juddysus u ocmoc. Boranwka. OcoGEHHOCTH CTPOEHHS
KJICTOK pacTeHu#. OTIMUMs pacTeHUH OT JKUBOTHBIX. 300s0rHst. OCOOEHHOCTH CTPOEHUS KJIETOK
KUBOTHBIX. OTJIMYMS JKUBOTHBIX OT PACTCHUH 1 rpUOOB

boranuka. OcoOeHHOCTH  CTpOeHHMsI U pa3sMHOKEHHs pacTeHuil. BereraTuBHOE
pasmHoxkenue. llpuBuku. Opranbl pacTeHHiH, HX cTpoeHue W (GyHKiHH. CTpOEHHE LBETKA —
OpraHa CeMEHHOTO pasMHOKeHHus. OnpuieHre. 300710rust. OCOOCHHOCTH Pa3MHOXKEHHUS JKUBOTHBIX
pa3iM4HBIX  CHCTeMaru4yeckux  rpymn.  CrocoObl  OIUIOJOTBOPEHUST Yy  IKHBOTHBIX.
[ToctomOpuoHaibHOE  pa3sBUTHE HACEKOMBIX. LIMKI pasBUTHS 3€MHOBOJHBIX. AHATOMHUS.
OcoOeHHOCTH HSMOPHOHATIBHOTO PAa3BUTHSI YEIOBEKA

Pasznen 3.Pemenne 3aaau no reme «enerukan»-11 yacos

3akpenJieHHe OCHOBHOIO CO/IePIKAHHS T€M B X0/1€ PelleHHsI OO0 HYeCKHX 32/1a4:
1-2-3. Hezasucumoe Hacnedosanue npusHaKos
[Ipenmer, 3agaun u MeToxAbl reHeTUKH. OCHOBHBIE Pa3iesibl TeHETHKH. MeCTO reHeTHKH
cpean OMOJOTMYECKHX HayK. 3HAa4eHHE I€HETHKH B pa3paboTKe MpoGJieM OXPaHbl MPHPOJIBL,
3/1paBOOXPAHEHHM s, MEIMLIMHBI, CEJILCKOrO X03sticTBa. [IpakTrueckoe 3HaYCHHE FEHETHKH.

["Menaenb —  OCHOBONOJIOKHHK — I'CHETHKH. MeTO/l  IeHETHYECKOI0 — aHaju3a,
paspaborannbli I . Mennenem. ['enetndeckas cumposnka. [IpaBuia 3anucu cxem CKpeliMBaHus.

Hacnenosanve npu MOHOTHOPHIHOM CKpelluBaHHU. JIOMHHAHTHBIE W PELECCHBHBIE
npusHaku. [lepspiii 3axkoH MeHnzens - 3akoH enuMHOOOpa3sus THOPUAOB MEPBOrO MOKOJIEHHS.
Bropoii 3akon Mengaens - 3akoH paciuervieHus. [IpaBuio 4ucTOTHI ramer. Lluromoruyeckue
OCHOBBl  pacIICIJICHUs] [MpH MOHOIMOpHIHOM CcKpemuBaHMM. CTaTHCTHUECKHH XapakTep
pacLIEIeHHUS.

[Tonsatne o renax u amieasix. PeHorun u reHotun. ['OMO3MIoTa W rETEPO3UIOTA.
Paciieruienye npu Bo3BpaTHOM M aHATTM3HPYIOLIEM CKPELMBAHUH.

Hacnenosanve npum auruOpuaHOM CcKpeludBaHud. HesaBucuMoe KOMOMHHPOBAHHE
HE3aBUCHUMBIX I1ap IIPU3HAKOB - TPETHH 3aKkoH Mennens. LluTosoruyeckue 0OCHOBbI HE3aBUCUMOTO
KOMOMHHMPOBAHUS ap MPU3HAKOB.

4-5.  Bsaumooeticmeue anlebHbIX U Hedle/lbHblX 2eHOB.

Hacnenosanue npu B3amMOAeHCTBHM asielbHBIX TeHOB. JloMmuHupoBanue. Hemosnoe
nomunuposanure. Kojomuuposanue. CBepx10MUHUPOBAHHE. MHOKECTBEHHBIN AJIJICIIH3M.

BsaumoneiictBue  HeamieldbHbIX  eHoB.  HoBooOpaszoBaHusi  [pH  CKPELIMBAHUHU.
OCOOEHHOCTH HAC/IEIOBAHUS KOJIMYECTBEHHBIX MMPU3HAKOB. KOMIIMMEHTAPHOCTH. IMUCTA3.
[Tonumepus. MuoxecTBeHHOE NeHCTBHe TeHOB. [IpuMepbl MHOXKECTBEHHOTO [EHCTBUS I'€HOB.
Bo3mosKHBIE MeXaHM3Mbl OOBSCHEHHUSI 3TOrO SIBJACHHS. ['C€HOTHII KaK LEJOCTHAs HCTOPHYECKH
CJIO’KMBILIASICS. CUCTEMA.



6-7.  Xpomocomuas meopus HacieO0cmeeHHOCMU.

SIBeHME CLIETIJICHHOTO HAc/e/JI0BaHUs M OrPaHMYEHHOCTb TPEThEro 3akoHa MeHuelns.
3navyenue pabot T.I.Moprana u ero WKOJIbI B U3YYEHUH SIBJICHUs CLEIICHHOIO HACJIEI0BAHHS.
Kpoccunrosep, ero Ouosnoruueckoe 3HadeHue. [‘eHernueckue KapTbl XpoMocoM. OCHOBHBbIE
TMIOJIOXKEHHS] XPOMOCOMHOM T€OpUM HacieAcTBeHHOCTH. Briaxa mkoubl T.I.Moprana B pazpaboTky
XPOMOCOMHO# T€OpUH HACIEJCTBEHHOCTH.

8-9.  ['enemura noaa.

['eHeTuka nosa. [lepBUuHble W BTOPUYHBIE TOJIOBBIE MPU3HAKK. XPOMOCOMHAs TEOPHS
onpejesieHust nosa. ['omorameTHbll W rereporamMeTHbIM 1o TuIbel ompeneneHus moua.
MexaHu3m nojaepkaHusi cooTHoweHus: nojos 1:1. HaciaenoBanne npusHakoB, CLEMJICHHBIX €
I10JIOM.

10.  3akonomepnocmu usmeH4u60Cmu.

M3menunBocts. Knaccupukanys U3MEHYMBOCTH C IIO3ULUI COBPEMEHHOMN I'e-HETHKH.

denotunuyeckas (MOAM(pHUKAIMOHHAS M OHTOIEHeTHYecKas) H3MeHuuBocTb. Hopma
peaxiiy U ee 3aBUCHUMOCTB OT reHoTuna. CTaTUCTUYECKUE 3aKOHOMEPHOCTH MOAM(UKAIIMOHHON
M3MEHUYMBOCTH, BAPHALIMOHHBIH A U BapUallMOHHAs KpUBasl.

['eHoTunMueckass (KOMOMHATHBHAsT M MYTAlMOHHAsl) W3MEHYMBOCTb. 3HAuYCHHE
KOMOMHATUBHOW H3MEHUYMBOCTM B OOBACHECHMM HBOJIOLMOHHBIX I[POLECCOB, CEJIEKLUH
OpraHu3MoB. MyTalMoOHHas U3MEHUYMBOCTh, €€ BUbl. MyTauuu, Ux npudusbl. Knaccuukanns
MyTallud 10  XapakTepy HW3MEHEeHHUs TIeHoTuna (reHHble, XPOMOCOMHbBbIE, TI'€HOMHBIE,
nuroniasMarudeckue). l[locnmencTBUS BIMSHUS MYTareHOB Ha OpraHusM. Mepbl 3allUThI
OKpyXKatolleH cpenbl OT 3arps3HEHUss MyTareHaMd. 3aKkOH TOMOJOIMYECKHX pAIOB B
HacJeACTBEHHON u3MeHunBocTr. H.M.BaBuiioBa. DkcriepuMeHTalIbHOE MOJYyYeHHE My TaLUH.

11, I'enemura venosexa

['eneruka vesoBeka. YenoBek Kak OOBbEKT I'E€HETHUECKHUX HcCieJIoBaHUR. MeTo-1bl
M3Y4YeHHUsl HACJIEJICTBEHHOCTH 4YeJOBEKa: I'€HEalOrHYeCKUi, OJM3HELOBBIH, LUTOI€HETHUECKHH,
ruOpUAN3aLUs COMATHUECKUX KIIETOK.

HacnenctenHble 0ose3HH, UX pacHpOCTpPaHEHHE B MOMYJSILUSAX deaoBeKa. Mepsl
npoduIaKTUKK Hac/IeICTBEHHBIX 3a00sieBaHMi yesloBeka. BpeaHoe BiIMsiHUE aKOroJis, HHKOTHHA
U HApKOTUYECKMX BEUIECTB HA  HAC/IEACTBEHHOCTh 4YeJoBeKa. MeauKO-reHeTHYecKoe
KOHCYJIbTUpOBaHUe. KpuTHKa pacCHCTCKUX TEOPUH ¢ MO3ULIUI COBPEMEHHON MeHETUKH.

OcHoBHble noHsiTus. ['enetuka. ['ubpunonoruueckuit merox. HacneacTBeHHOCTb.
M3menuuBoCcTh. AJuienb. AJsbTepHaTUBHBbIE Mpu3Haku. ['eHotun. @enortun. ['ereposurora.
['omo3urora. ['mbpua. JlomuHaHTHBIM npu3Hak. PeneccuBHbIM npu3HAK. AHAIU3UPYIOLIEE
ckpemuBanue. BosBparHoe ckpemuBanue. Jlurereposurora. [loauruOpuiHoe CKpelUBaHUE.
Komniaumentapnoe naeiicreue renos. Dnucras. [lonumepus. [Inedorponus. MHOKeCTBEHHBIN
astesinsm. Kojtommuuposanue. CBepxaomuuupoBanne. Hernosnoe jomuHuposanue. CuerienHoe
HacsieaoBanue. ['pynnbl cueruienus. Kpocennrosep. KpoccoBepHble U HEKPOCCOBEPHBIE [AMETBI.
Aytocomel. ['ereporamerHbiii noJ. ['omoramernblit noj. CuenseHHoe ¢ MOJIOM Hacjel0BaHUe.
deHoTUnMYECKas U3MEHUYUBOCTh. MoquduKkallMOHHas H3MEHYMBOCTh. Bapuanra. BapuannoHHbIi
psaa.  Bapuaumonnas  kpuBad. Hopma  peakuuu. OHTOreHeruyeckass  H3MEHYHUBOCTD.
['eHoTHNIMYecKass U3BMEHYUBOCTh. MyTallMOHHAs M3MEHYMBOCTh. Myrtanuu. MyrareHsl. ['eHHbIe
mMyTanuuu. ['eHOMHbIe MyTanuu. XpoMOCOMHble MyTanuu. KomOWHAaTUBHAas H3MEHUYUBOCTD.
[uronnasmarnyeckas W3MeHUYMBOCTh. CrOHTaHHble MyTauud. JleTanbHble MyTalMH. 3aKOH
TOMOJIOTMYECKHUX PSI0B B HACJIEICTBEHHOW H3MEHUHUBOCTH.

['eneruxa uenoseka. Hacnencrennsie Oosie3nu. AnbOuHU3M. brinsHenoselit meroa. ['emodumus.
I'ubpuauzanus COMAaTHYECKUX KJIETOK. Menuko-reneruueckoe KOHCYJIbTUPOBAHHUE.
[Tomupaxktunus. [onyisiiOHHBI MeTOI.

Mexnpeavernbie  cBsisu.  Okosiorusi.  OxpaHa  NpUpOAbl  OT  BO3ACHCTBUS
XO3AHCTBEHHON JeATebHOCTH 4YesioBeka. Teopus 5BOMOLMM. 3HAueHUE H3MEHYMBOCTH B
sBosonrH. dusuka. Monusupyroniee usiyueHue, MoHITHE O J03€ HU3IyUYCHHS W OHOJIOTHYECKON
samre. Xumus. OXpaHa HpUpo/bl OT BO3JCHCTBUS XHMHUYECKUX IIPOU3BOJICTB.




Heoprannveckas xumusi. OXpaHa OpUpOAbl OT HEraTUBHOTO BO3/JEHCTBHUSI OTXOJ0B XHUMHUYECKUX
IIPOU3BO/JICTB. Ouszuka. PentreHoBckoe wu3zinydenue. [loHsitue o 03¢ uW3IyuyeHHS U
OMOJIOrHYECKO 3allHTE.

Tecmuposanue no kypcy « Pewenue ouonocuveckux 3aoay ¢ xooe noo2omoexku Kk EI'9y» - 1
yac

TPEBOBAHUA K YMEHUSM U HABBIKAM

Yuawuecsa oonscrol 3namo:

e  OCHOBHBIE MOHITHS MOJIEKYJIIPHON OUOJOTHUH, LIUTOJIOTMM U F€HETUKH;

e AJTOpUTMBI pEUIeHUs 3a/a4, He BXOAsIIUE B 00s13aTeIbHbIH MUHUMYM 00pa30BaHus
(6a30BOT0 ¥ MOBBILLIEHHOI'O YPOBHSI CJI0)KHOCTH);

e Odopmienue 3anau Ha Equaom ["ocyapcTBEHHOM SK3aMeHe 110 OMOJIOTUH;

Yuawueca oonscruot ymems:

e Pemars HecTaHAapTHbIE OMOJOTMUYECKUE 3a/1a4, UCTI0JIb3YSI PA3IMUYHbIE AJITOPUTMbI
pelleHus;

e Pemarb pacuétHpie OHOJOTHYECKUE 3aJ1a4H C IPUMEHEHHE 3HAHUH 110 XUMUU U
MaTeMaTHKe;

e YcTaHaBIMBATH PUYUHHO-CJICACTBEHHBIC CBA3HU, [A€JIaTh 0606HICHI/IH, [TOIIOJIHATH KU
CUCTEMATHU3UPOBATH ITOJTYUCHHBIC 3HAHUS

® an/IMCHHTb 3HAHHWS B HOBLIX U U3MCHCHHBIX CUTYAalLlUAX,

e Peuath OnosIOrHYecKue 3a1auu pa3HbIX YPOBHEH CII0KHOCTH, COOTBETCTBYIOLIHE
TpeboBanusiM BY30B ecTecTBEHHO-HAYUHOTO PO UIIS;

e [lonb3oBaThbCs pa3TUYHBIMU TOCOOUSIMHU, CIIPABOYHOH uTepaTypoit, MaTepHert-

HCTOYHUKAMH.
TEMATUYECKOE IIVIAHUPOBAHUE
CopepxaHue KosmyecTBO 4acoB
Beenenue 24
Paznen [. MonekynsipHas Guonorus 6 u
Pd3,uen ”TNIII/ITOIIOF;IH R 134
Paznes III. ['eneTuka 134
COI'JTACOBAHHO COI'JTACOBAHHO
3aMECTHTEIb AUpeKTopa no Y MP [IPOTOKOJI 3ace/1aHus
METOIUYECKOr0o 00bEIMHEHHS YUUTEIECH
2/~ JI.B.I'yOanosa €CTECTBEHHO-MATEMATUYECKUX HAYK

or 28.08.2021 r. Nel
W@&j " JLB.Mocuna

« 28 »aBrycra 2021 rojna




COI'JTACOBAHO

3amecTuTeNb AUpekTopa no Y MP
cef — J1.B.I'ybanoBa

« 30 »aBrycra 2021 roaa

MyHunmnaisHoe o0paszosanue ropoa KpacHonap

MYHMLMOAJbHOE 0I/UKETHOE O6U.I606Da3OBaT€IIbHO€ YUYPECIKACHUEC

MYHUIIHUTIAJIEHOI'O 06D830B8,HH$I ropoj KpacHozaap

cpenHss o0eoOpasosaresbHas mkoga Ne 83
umenu ['epos Coerckoro Coro3a EBrenun JXKuryineHko

KAJIEHIAPHO-TEMATUYECKOE
[NNIAHUPOBAHHUE

10 BHeYpouHOMmY Kypcy ''buosorus B 3agauax’
Knace 11 "B"

Yuurenp MenpHUK AlleHa AHATOJILEBHA

KosnuuecTBo yacoB: Bcero 34 yaca; B HeJea0 | yac

[InaHupoBaHUe cOCTABIEHO HA OCHOBE paboyel MporpaMmel
MenbHuk A.A., yTBepXKAEHHON pelueHreM MeacoBeTa
nporokos No 1 ot 30.08.2021

[ lnaHupoBaHKE COCTABIEHO HA OCHOBE:

[TpumepHas nporpamma yuebHoro npeamera «buonorus» Ha ypoBHE cpeqHero
oO1ero o6pazoBaHus

B coorBerctBun ®I'OC cpennero ob1uiero oopazoBaHust

YueOnuk: JI.B. Beicoukas, I'.M Jlpimunn, A.O. PyBuHckuii u ap. buonorus. 10
kiacc (yriyOnennslit yposens) - M.: [Ipocsewienue, 2020.
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