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MOSICHUTEJIbHAS 3ATINCKA

PaGouas mporpamma mo 6uonoruu 10 - 11xnace no nmuaun YMK «buonorus-Coepsi» (10 -11
KJIACChl) COCTaBJI€HAa Ha OCHOBE HOPMATHUBHBIX JOKYMEHTOB:
1. ®enepanbHblii 3ak0H «O06 0OpazoBanmy B poccuiickoit Deneparmm» Ne 123-03 ot 29.12.2014r.
2. ®epaepanbHBIE KOMIIOHEHT TOCYIapCTBEHHOTO cTaHaapTa obmero oopazoanus. (Ilpukaz MO ot
5 mapta 2004 r. Ne 1089);
3akon Pecryonmuku Kpeim «O6 o6pazoBanuu B Pecriyonuke Kpeim» Nel131-3PK ot 06.-7.2015r.
4. OcHOBHOM 00pa3oBaTeIBLHON MPOTpaMMOli OCHOBHOTO 0o01iero oopaszoBanus MBOY «CnaBsHCKas IIKoOJIa
— IETCKUM caay, yTBepxkaeHHOU mpuka3zom Nel87 ot 27.08.2015r.
5. Astopckas mporpamma: IIporpamma kypca 6umonoruu 10 - 11 kiaccoB o61eoOpa3zoBaTenbHbBIX
yupexaenuit (JI.H. Cyxopykosa, B.C. Kyamenko, T.B.MBanosa)
Heab - ocBocHHE 3HAHUKW O OMONOTMYECKHUX CHUCTeMaxX (OpraHu3M, BUJ, DKOCHCTEMa); HCTOPUU
pa3BUTHS COBPEMEHHBIX TMPEACTaBUTENEH O JKUBOM MPHUPOJAE; BBLIAIOIMIMUXCS OTKPBITUSAX B
OuoNornyeckoi  Hayke; poiM  OMOJOrMYeckod Haykh B (OPMUPOBAHHHM  COBPEMEHHOMN
€CTeCTBEHHOHAYYHOU KapTUHBI MUPA; METOAAX HAYYHOT'O MO3HAHUSI.
Pabouas mporpamma cocraBieHa Ha oOcHOBe yueOHuka: buomorms. 10-11 xmacc JILH.
CyxopykoBa, B.C.Kyumenko, T.B.BanoBa, Mocksa «IIpocsemenue» 2014 r.
Pabouas mporpamma 6a3oBoro ypoBHs B 10-11 kinacce paccuntana Ha U3y4eHUE TPEAMETa OJMH Yac B
Henemo: 3449 — 10 k1. 1 344 — 11 xi1. Beero - 68 gacos.
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IINTIAHUPYEMBIE PE3YJIbTATHBI OBYUEHUSA

B pe3ynbraTe u3yueHuss OMOIOTHH YUEHUK JTOJIKEH

3HATH/MIOHUMAThH

* NpusHaKu Ouonro2UYecKuUx 00OBEeKMOos: KUBBIX OPraHU3MOB; T€HOB M XPOMOCOM; KIJIETOK W
OpPTaHU3MOB JKUBOTHBIX M YEJIOBEKA; MOMYJIAINIL; 3KocucTeM; Onochepsl; )KUBOTHBIX CBOETO PErHOHA;

* cywHoCcmb OUONI02UYeCKUX npoyeccos: OOMEH BEIIECTB U INPEBpAIllEHUs] YHEPruM, MUTaHUE,
JbIXaHWE, BBIJIEJICHUE, TPAHCIOPT BEIIECTB, POCT, Pa3BUTHE, Pa3MHOXEHUE, HACIEICTBEHHOCTh U
U3MEHYUBOCTb, PETYJISAIUS KUZHEAEATEIILHOCTH OPTaHu3Ma, pa3IpakuMOCTh, KPYTOBOPOT BEIIECTB U
MpEeBpaIICHUIE YPHEPTUU B SKOCUCTEMAX

* OCOOCHHOCTH OpraHuU3Ma YeJOBeKa, €ro CTPOCHHUs, >KU3HENEATEIbHOCTH, BBICIIEH HEPBHOM
JIEATETbHOCTH U TIOBEICHHUS;

yMeTh

* 00BACHAMY!

ponb Ouonorun B (HOPMHUPOBAHMM COBPEMEHHOM €CTECTBEHHOHAyYHOH KapTHHBI MHpa, B
MPAKTUYECKON IESITEIBHOCTH JIOJIEH U CAMOTO YUEHHUKA;

POJCTBO, OOHIHOCTh MPOMCXOXKJIEHUS M SBOJIIOLMIO KMBOTHBIX (Ha MPUMEpPE COIMOCTABIICHUS
OTJIENIbHBIX IPYIN);

POJIb Pa3IMYHBIX OPTaHU3MOB B )KM3HU U€JIOBEKa U COOCTBEHHOM 1€ATEIbHOCTH;

B3aUMOCBSI3M OPTraHU3MOB U OKPY’KAIOIIEH Cpebl;

POJIb OMOJIOTHYECKOTO pa3HOO0pa3us B COXpaHeHUH Ouochepsr;

HEO0OXOIUMOCTD 3aIIUThI OKPYKAIOIICH CPEJIbI;

POJICTBO YEJIOBEKA C MIIEKOIUTAIOIMMU )KUBOTHBIMU, MECTO U POJIb YEJIOBEKA B IPUPOJIE;

B3aMIMOCBSI3M 4YEJIOBEKA W OKPYXAIOMIeH Cpebl; 3aBUCUMOCTh COOCTBEHHOTO 3J0POBBSI OT
COCTOSTHUSI OKPY>KaIOIlel Cpeibl;

MPUYMHBl HACIEACTBEHHOCTH U W3MEHYMBOCTH, IMPOSIBICHHS HACJIEICTBEHHBIX 3a00JIeBaHMIA,
MMMYHUTETA y YEIOBEKa;

POJIb TOPMOHOB M BUTAMUHOB B OPTaHU3ME;

* uzyuamo OuoI0UYeCKUe 00bEKMbL U NPOYECChl:

CTaBUTh OMOJIOTMYECKHE IKCIIEPUMEHTBI, OMICHIBATh U OOBSICHATH PE3YJIbTAThl ONBITOB;

HAOMOIaTh 32 POCTOM H PAa3BUTHEM JHKUBOTHBIX, ITOBEJACHHEM JKUBOTHBIX, CE30HHBIMHU
W3MEHEHUSIMHU B IPUPOJIE;

paccMaTpuBaTh Ha TOTOBBIX MUKPOMPENapaTax U OMUCHIBATh OMOIOTHYECKIE OOBEKTHI;

* PACno3HA8ams U ONUCHIBAMb.!

Ha Ta0JIUIIaX OCHOBHBIC YACTHU U OPTAHOUIBI KJIETKH, OPTaHbl U CUCTEMBI OPTaHOB YEIIOBEKA;



HAa JKUBBIX 00BEKTaX U TaOIHIaX OPraHbl U CUCTEMbI OPTaHOB KUBOTHBIX, )KUBOTHBIX OTAEIBHBIX
THUTIOB M KJIACCOB;

Haubosee pacnpoCTpaHEHHbIE KUBOTHBIX CBOEM MECTHOCTH, JOMAIIHUX >KUBOTHBIX, OMACHBIE
JUTSI YEJIOBEKA KUBOTHEIE;

* 6bLA6/151Mb U3MEHYMBOCTDh OPTaHU3MOB, IIPUCIIOCOOJIEHNS OPTraHU3MOB K cpejie OOUTaHUSs, TUITbI
B3aMMO/JICHCTBHS Pa3HBIX BUOB B IKOCUCTEME;

* cpasHusamov Ouonocuyeckue ob6vekmsl (KJIETKH, TKaHH, OpPraHbl U CHUCTEMbl OPraHoB,
OpPTraHU3MBbl, TPEACTABUTENECH OTIENbHBIX CHCTEMAaTHYECKUX TPYMI) M JelaTh BHIBOJBI Ha OCHOBE
CpPaBHEHUS,

* onpedensimsb MPUHANICKHOCTh OMOJIOTMUECKUX OOBEKTOB K OINMpEIeICHHON CHCTEMaTHYeCKOM
rpynne (kinaccudukanus);

* aHanuzUposams U oyeHusams BO3ACUCTBHE (PAKTOPOB OKpYKarollei cpefbl, (aKTOpOB pHUCKa
Ha 3/I0pOBbE, IIOCIEACTBUI NEATEIILHOCTH YEJNOBEKAa B JKOCHUCTEMax, BIHUSHHE COOCTBEHHBIX
MOCTYIKOB Ha KUBbIE OPTaHU3MbI U SKOCHUCTEMBI;

* MPOBOAMUTH CAMOCTOSITENIHBIA TMOUCK OHOJOrMYecKod HWH(POpPMALMU: HAXOIUTh B TEKCTE
yueOHUKa OTIMYUTENbHbIC TPU3HAKA OCHOBHBIX CUCTEMATUYECKUX TPYII; B OMOJOTHYECKUX CIOBaPsX
U CIOPaBOYHUKAX 3HAYCHHS] OMOJOTHMYECKUX TEPMHHOB; B PAa3IMYHBIX HCTOYHUKAX HEOOXOIMMYIO
uH(pOpMallMI0O O JKHMBBIX OpraHu3Max (B TOM 4YHCJIE€ C HCIOJIb30BaHHEM WH(GOPMAIIMOHHBIX
TEXHOJIOTH);

HCIOJIb30BATh NPUOOPeTeHHbIe 3HAHUS M YMEHUSI B NPAKTUYECKOH [1esiTeJIbHOCTH U
MOBCEHEBHOM KM3HM JJI51:

* coOmosieHuss Mep MNpOo(PHUIAKTUKH 3a00J€BaHM, BBI3BIBAEMBIX PACTECHUSMHU, >KUBOTHBIMU,
OakTepusiMH, TpUOaAMH M BUpPYyCaMu; TpaBMaTtu3Mma, crpeccoB, BUU-uHdeKImm, BpeaHbIX MPUBLIUCK
(KypeHue, aJKoroju3M, HapKOMaHHWA); HapyIIEeHHs OCaHKH, 3pPEHHUs, CiIyXa, HWH(EKIHNOHHBIX U
MPOCTYTHBIX 3a00JICBAHUM;

* OKa3aHHs NEPBOM IMOMOIIM TMPU OTPABICHUHU SJIOBUTHIMU TPHUOAMU, PACTEHHMSIMH, YKycax
JKUBOTHBIX; TPH MPOCTYTHBIX 3a00JCBaHMIX, OXKOTraX, OOMOPOXKEHUSX, TpaBMax, CIACCHUHU
YTOMAIOLIET0;

* paIMOHANBHOW OpraHW3alid Tpyda U OTAbIXa, COONIONEHUS TPaBUI TOBEACHUS B
OKpYXKaloIllei cpese;

* BBHIpAIIMBaHUS U PA3MHOXKECHHSI KYJIbTYPHBIX PACTCHHH W JOMAITHUX >KUBOTHBIX, yXO0Ja 3a
HUMU;

* IPOBEZICHUs HAOJI0ICHUH 32 COCTOSTHIEM COOCTBEHHOTO OpraHNU3Ma

COJEPKAHUE ITPOI'PAMMBI

10 KJIACC - ypoenb ctanaaprt (354.)

Beenenue (1 1)

[Tpenmert uccnenoBanus 6uonoruu. CUCTEMHBIN MOIX0]] B OMOIIOTUYECKOM ITO3HAHUU.

OCHOBHBIE CBOWCTBA JHUBBIX CHUCTEM: JUCKPETHOCTb, COMOJYMHEHUE, YIOPSAI0YEHHOCTD,
OTKPBITOCTH JJI BEIECTB U SHEPTUU. Y POBHH OpraHU3alluu >KMBOW IPUPOIBL.

JleMoHCcTpanus: TaOIHIIBI U CXEMBI, OTPAXKAIOIINE pa3HOOOpa3ue KUBBIX CUCTEM M SKOCUCTEM,
repOapHble MaTepHalibl; KOJUIEKIIUH, HJUTFOCTPUPYIOLIUE U3MEHYUBOCTh, HACIEACTBEHHOCTh, 00pHOY 3a
CYIIIECTBOBAHUE, PE3yIbTaThl HCKYCCTBEHHOTO OTOODA.

Pasznea 1. buosiornueckue cucTeMbl: KJIETKA H OPraHu3m (22 4)

I. Xumus kaerku (4 4)

buoxumus. Baxueiine XUMUYECKHE AJ€MEHTHl KieTku. Heopranuueckue BemiecTBa. Bona,
OCOOCHHOCTH CTPOCHHSI MOJICKYJbI, (PYHKIIMU B JKUBBIX OpraHuzMax. OpraHuyecKkue COSHMHCHMSI.
VYrneBonpl (MOHO-, OU- W TONMcCaxapuabl), Ux GyHkOuu. Jlumuael (KUpBl U KAPOTOIOOHBIC
BemiecTBa), X (GyHKuU. benku. CTpoeHHe MOJIEKYJbl OelKa; MepBUYHAS, BTOpPUYHAS, TPETUYHAs,
yeTBepTUYHas CTPYKTypbl. JleHarypauus. buonornyeckue pynkuuu 6emxoB. HykinenHOBbIE KHUCIOTHI.
Crpykrypa monekynsl JIHK, mpunuun xomruiementapHoctH, permmkanus JHK. Mapopmannonnas
byakuust  JIHK. OcobGennoctu crpoenuss PHK, twuner PHK; ¢yskmun PHK B kiertke.
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Anenosuatpudocdar (ATD) — yHUBEpCcanbHBIM OMOJOTHUECKUI aKKymMyJsaTop sHeprun. CTpoeHue
Mosiekynbl AT®. Makpoapruueckas cBs3b.

JeMoHcTpanusi: TaONIUIbI, CXEMBbI, MOJENH, WIUIIOCTPUPYIOIIUE CTPOEHHE MOHOMEPOB H
OHMOIOJIMMEPOB.

Jlabopamopuvie pabomul:

1. Posib hepMEHTOB B OMOXUMUYECKUX PEAKITUSIX.

I1. Hexnerounbie popMbl :xKuU3HU (24).

Heknerounsie popmbl xu3Hu. OCOOCHHOCTH CTPOCHUS, KU3HEACITEILHOCTH U Pa3MHOXKCHUS
BHUPYCOB, UX IPOUCXOXKIeHNE. BupycHbie 3a0051eBaHus, UX JI€UeHNE U MPOPUIAKTHKA.

JeMoHcTpauusi: TaOJMIbI, CXEMbl, MOJEIH, WUTIOCTPUPYIOIIUE CTPOEHHE BHUPYCOB, HUX
pa3MHOXEHHUE.

Obobwenue 3nanuil:

1. HexsieTouHsle pOpPMBI )KU3HU — BUPYCHI (CEMUHAP).

II1. Knerka— mesiocTHasi cMCTEMa B3aUMOCBA3AHHBIX OPraHOUI0B (5 1)

Knerounass Teopuss Kak MCTOpPUYECKH TIEpBOE TeopeTuueckoe o00oOmenne OnoIorum.
CoOBpEMEHHBI 3Talml B UCTOPUU PA3BUTHS KJIETOYHOW TEOpHUH. 3HAYEHUE KIETOYHOM TEOPHUM ISt
pazButust Ouosoruu. OOmMI TJaH CTPOCHHS KJIETOK MPOKAPHOT U JyKapuoT. [loBepXHOCTHBIE
CTPYKTYpHI (KJIETOYHAsI CTEHKA, TJIUKOKAIMKC), cTpoeHne W (yHkmuu. Kierouneie MeMOpaHBI: HX
cTpoeHue U QyHKIUH. SAnpo, ero crpoeHue u GyHKIMU. KOMIOHEHTHI siipa: SAPBINIKO, XPOMATHH U
XpoMocoMBl. BakyomnsipHas cucrtemMa KIETKM (dHIOIUIa3MaTH4yeckas CeTb, ammapar [ oibIxH,
JTU30COMBI, Bakyolin). HememOpaHHBIE OpraHoubl KIETKH — puOOcoMbl. OTMOpHO-ABUTATEIHHAS
CUCTeMa  KIJIETKM: MHKpO(QUIAMEHTbI, MHKPOTPYOOUKH, KJIETOUHbI 1eHTp. OpraHoums
NEPEBIKEHUS: PECHUYKA W OKTYTUKHA. JleMOHcTpamusi:  TaONMUIBI, CXEMbl, MOJEINH,
WUTIOCTPUPYIOIINE CTPOSHUE PACTUTENBHBIX U )KUBOTHBIX KJIETOK U OPTraHOUIOB.

Jlabopamophwvie pabomoi:

2. CpaBHEHHE CTPOEHHUS KIETOK MPOKAPUOT U DYKAPHUOT.

3. SIBneHus TUTa3MONN3a U IETIa3MOJIN3a B PACTUTEIBHBIX KIETKAX.

IV. JKusHeHHBIH HMKJ KJIeTKH (3 4).

Kuznennstit ukn knetku. MaTepdasa, ee 3HaueHne. AMuTo3. Muto3. @asel MuTo3a: mpodasa,
Mmetadaza, anadaza, Tenodasza. buonornuecknii cMbic MUTO3a. PenykiimoHHoe NeeHne — Meio3 u
ero ¢asel. MaTepdasza. Meiio3 . Ocobennoctu npodassl I. Konbtoranus u xpoccunrosep. Meragaza
I, anadaza I, Tenodaza I. Meiio3 11, ero ¢da3el. Koneunsrit pe3yabrar Meiio3a, ero OMOIOTHYECKOE
3HayeHue. Perymsnus kinetouHoro nuukia. ['mbenp KiIeTku: anonTos, HEeKpo3.

Obobwenue 3nanuil:

1. [lenenue KJIETOK KaKk OCHOBAa Pa3HOOOpPa3Hs CIIOCOOOB Pa3MHOMKEHMS >KHUBBIX OPraHU3MOB
(cemuHap).

V. Kierka — orkpbiTas cucrema. O0MeH BelecTB M NpeBpalieHue 3Hepruu (6 4).
OOMeH BelecTB — OCHOBA XKU3HEAEATEILHOCTU KIETKU. [lmactudyeckuil U SHepreTM4eckuii OOMeH.
['muxonu3. AdpoOHOE OKHCIIEHHE. DHEPreTHUYECKUN BBIXOJ MTOJTHOTO adPOOHOTO OKUCIICHHS TITFOKO3BI.
®otocunTe3. Hcropus nzydenus: ¢porocunreza. Brxirag K.A. TumupsizeBa B usyuenue GoTocHUHTE3A.
CgeroBas 1 TeMHOBasi ¢a3bl porocunTesa. [lmanerapHas IEHHOCTh (POTOCHHTE3a, €T0 MPAKTUUYECKOE
3HaYeHHE B CO3/1aHUM HE(TH, raza, KAMEHHOTO u Oyporo yriei. BiusHue ¢pakTopoB BHEIIHEH cpe/bl
Ha (orocuHTe3. buocunTe3 O6enkoB. ['eHeTnueckuii koA. MonekymsipHas Teopus IeHa, e¢ 3HauYeHHUE.
Oransl 6uocunreza Oenka. Tpanckpunius - oOpasoBanue u-PHK na marpune /IHK. Tpancmsmms.
[lenTpanpHast JorMa MOJICKYJISIPHON OMOJIOTHH.

JleMoHcTpanusi TaOIUI], CXeM, WUIIOCTPUPYIOUINX SHEpreTudeckuii oOMeH, (OTOCHHTES,
OmocHHTE3 OeJKa, OMBITOB, IEMOHCTPUPYIOIINUX PE3YJIBTaThl (HOTOCHHTE3A.

Obobwenue snanuii:

1. DHepreTHuka KJICTKH: 3HaYeHHE (DOTOCHHTE3a U JABIXaHUs B OOMEHHBIX TTpolieccax (CeMuHap).

Ilpakmuueckue pabomul:

1. Pemenue aneMeHTapHBIX 3a7a4 110 MOJICKYJISIPHON OMOJI0THH



VI. Pa3MHo:KeHHE U Pa3BUTHE OPTaHU3MOB (6 1)

CrocoObl  pa3MHOKEHHUSI OpPraHu3MOB. becrmonoe pa3smMHOXkeHHE U ero (Gopmbl (IeneHue
OJIHOKJICTOYHBIX OPraHU3MOB, BereTaTUBHOE pa3MHokeHue). [lonoBoe pa3zMHOXKEHHE, €ero 3HaueHHe
JUTSE SBONIOIMH. Pa3BuTHE MONIOBBIX KIeTOK (ramerorenes). Cramuu crnepmatoreHe3a. OcoOEHHOCTH
ctpoeHust  crmepmaro3ougoB. Cragum  oBoreHe3a. (OCOOCHHOCTH  CTPOCHHSI  SIHIEKIICTOK.
OmnogoTBOpeHHe, ero Ouoiorndeckoe 3HadeHue. UepenoBaHHE TOKOJICHHA B KHU3HEHHOM IIHUKIIC
pactenuii. Cnopodut u rametodut. J[BoifHOE OMII0OTOTBOPEHUE IBETKOBLIX pacTeHuid. [lapTeHorenes.
Ontorene3. OCOOCHHOCTH WHIWBUIYaTbHOTO PAa3BUTHUSL JKUBOTHBIX. OMOPHOHAIBHBIA TEPUOJ
pa3BUTHA KUBOTHBIX. [locTAOMOpHOHANBHBIN TMEpHOJ pa3BUTHUS >KUBOTHBIX. [IpsiMmoe u Hempsimoe
pa3BUTHE.

JleMoHCcTpanus: TaOJUIBI, CXEMBI, WUTFOCTPUPYIOIINE J3Talbl MUTO3a, MEW03a, CTaJauH
OHTOI€He3a, CIocoObl 0ecrnoyioro W MOJOBOTO PAa3MHOXKEHHS, YepeJOBaHMs MOKOJIEHUH, TBONHOIO
OTUIOJJOTBOPEHUSI.

Jlabopamopuvie pabomol:

4. CTpoeHue MOJOBBIX KIIETOK.

Obobwenue:

1. KrnoHupoBaHHe: MEPCHEKTUBBI M COIUATBHO-ITUYECKUE TPOOJIEMBbI Pa3BUTHS TEXHOJIOTUU
KJIOHUPOBAHMUS KUBOTHBIX M dYeloBeKa. (OTBETCTBEHHOCTh YYEHBIX 3a IIOCHEACTBHUS CBOMX
ucciae0BaHui (ceMuHap)

Paznen I1. OcHOBHBIE 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH U N3MeHYnBOCTH (11 1)

I. 3akoHOoMepHOCTH HacaeACTBEHHOCTH (6 1)

I'. MeHnenp — OCHOBOIIOJIOKHUK I'€HETUKH, €ro IPEeALIeCTBEHHUKU. [IpuHIUI AUCKpETHOU
HACJIEICTBEHHOCTH, €ro 3HaueHue [JJs YCIENIHOrOo pPAa3BUTUS TeHeTHUKU. MoHOorubpuaHoe
ckpeuBanue. ['mOpugosornueckuii Meroa. 3akoH €TUHOOOpa3Hsi TMOPHAOB MEPBOTO MOKOJIECHUS
(mepBbIii 3aK0H Menaens). 3akoH pacuieruieHus: (BTopoit 3akoH MeHnpens). OObsSCHEHHE 3aKOHOB
Menzaens ¢ NO3MIMA TUNOTE3bl UYUCTOTHI TaMeT. AHAIM3UPYIOLIEE CKPEIIMBAHHUE. 3aKOH
HE3aBHUCHMOTO KOMOWHHUPOBAHHS TPU3HAKOB (TpeTHl 3akoH MeHens), €ro 3HadeHue It
000OCHOBaHMA KOMOMHATUBHOW HW3MEHYMBOCTH. [IpOMEXYTOUHBIM Xapakrep HacJelIOBaHHUS.
CueruieHHoe HacnefoBaHue. 3akoH T. MopraHa, BKJIaJ €ro MmIKOJbI B 0OOCHOBaHHE XPOMOCOMHOMN
TEOpUHN HAcIeACTBEHHOCTH. HapylieHue creruieHus I'€HOB, €ro NmocieAcTBUs. ['eHeTnueckue KapThbl
XpPOMOCOM. XPOMOCOMHAasI TEOpHs HACJIEICTBEHHOCTH — BBbIJatoleecss 00001eHne OMoI0THH TIEPBOM
yeTBepTd XX B., KpaTKas HMCTOpHUS, OCHOBHBIE IIOJIOKEHHUSA. XPOMOCOMHOE OIIPEIEICHUE II0JA.
Hacnenosanue, cuersieHHoe ¢ nosioM. Llutomnnazmatudeckas HacineAcTBeHHOCTh. KpaTkas ucropus
Pa3BUTHUSI MOJIEKYJSIPHOM TE€HETHKU. ['eHHas WMH)KEHEpHs,IEpCIEKTUBbl Pa3BUTUS B HalpaBICHUU
MOJIyYEHUsI MaTepPUaIOB U JIEKAPCTB HOBOTO MOKoJIeHUs. ColMalbHO-3THYECKHE TPOOIEMbI CO3/1aHUs
TPAaHCTEHHBIX OPraHU3MOB. | eHeTHYeCKH MOTU(PUIIMPOBAHHBIEC TIPOTYKTHI.

JeMoHcTpanusi: repOapHble MaTepuaibl MO pe3yabTaTaM CKpElIMBaHUs PACTeHUH Ha y4eOHO-
OTIBITHOM YYacTKe, TaONUIIbl, CXEMbI, WJUTIOCTPUPYIOIIME 3aKOHBI HACIEICTBEHHOCTH, MEPEKPECT
XPOMOCOM.

Obobwenue 3nanuil.

IIpaxmuueckue pabomoi:
2.Pelienne TUNOBBIX 3aJa4 110 TEHETHKE

11 KJIACC - ypoBenb ctanaapt (354.)

Pa3nen 1. OcHOBHBIE 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH U M3MeHYuBOCTH (11 1)

I. 3akoHoMepHOCTH HacaeACTBEHHOCTH (6 1)

I'. MeHnenp — OCHOBOIIOJIOKHUK I'€HETUKH, €ro IPEeALIeCTBEHHUKU. [IpuHIUMI AMCKpETHOU
HACJIEICTBEHHOCTH, €ro 3Hau€Hue JJs YCIENIHOrO pPAa3BUTUS TEHETHUKU. MoHOrubpuaHoe
ckpeuuBanue. ['MOpugoIornuecKknii Meroa. 3akoH €TUHOOOpa3ust TMOPHAOB MEPBOTO MOKOJICHUS
(mepBbIi 3aK0H Menaens). 3akoH pacuieruieHus: (BTopoit 3akoH MeHnpens). OObsSCHEHHE 3aKOHOB
Menzaens ¢ NO3MIMA TUNOTE3bl UYUCTOTHI TaMeT. AHAIM3UPYIOLIEE CKPEIIMBAHHUE. 3aKOH
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HE3aBHUCHMOTO KOMOWHHUPOBAHHS TPU3HAKOB (TpeTHl 3akoH MeHens), €ro 3HadeHue It
000OCHOBaHMA KOMOMHATUBHOW HW3MEHYMBOCTH. [IpOMEXYTOUHBIM Xapakrep HacJjelIOBaHHUS.
CueruieHHoe HacnefoBaHue. 3akoH T. Moprana, BKJIaJg €ro MmKOJbl B 0OOCHOBaHHE XPOMOCOMHOMN
TEOpUHN HAcIeACTBEHHOCTH. HapylieHue creruieHus I'€HOB, €ro NmocieAcTBUs. ['eHeTnueckne KapTbl
XpPOMOCOM. XPOMOCOMHAasI TEOpHs HACJIEICTBEHHOCTH — BBbIJatoleecs 00001eHne OMoIoTuy epBOM
yeTBepTd XX B., KpaTKas HMCTOpHUs, OCHOBHBIE IIOJIOKEHHUSA. XPOMOCOMHOE OIIPEIEICHUE II0JA.
Hacnenosanue, cuemienHoe ¢ nosioM. [{uromnazmarnueckas HaciaeACTBEHHOCTh. Kparkas mcropus
pPa3BUTHUSL MOJEKYJISIPHOM TeHETUKU. ['eHHas WHXKEHepus, MEPCHEKTHUBBI Pa3BUTHUS B HAINPABICHUU
MOJIyYEHUsI MaTepPUAIOB U JIEKAPCTB HOBOTO MOKoJeHUs. ColalibHO-3THYECKHE TPOOIEMbI CO3/1aHUS
TpPaHCTEHHBIX OPraHU3MOB. [ 'eHeTnyecku MOUGUIIUPOBAHHBIE TPOTYKTHI.

JeMoHcTpanusi: TepOapHble MaTepUabl M0 pe3ybTaTaM CKpELIUBaHMUsS pacTeHUil Ha y4eOHO-
ONBITHOM Y4YacTKe, TaONMUIbl, CXEeMbl, HIUTIOCTPUPYIOIINE 3aKOHbI HACIEJACTBEHHOCTH, IEPEKpecT
XpOMOCOM.

Obobwenue 3nanuil.

1. TlepcrieKTUBBI Pa3BHUTHS, COLMATHHO-ITHUYECKHE TMPOOIEMBI MOJEKYISIPHON TEHETHKH |
TEHHOUN MH)XEHEPHH (JTUCKYCCHSA).

I1. OcHOBHBIE 3aKOHOMEPHOCTH U3MEHYHMBOCTH (3 4)

Tunel HacneACTBEHHONM W3MEHUMBOCTH: KOMOMHATHBHasT W MyTaluoHHas. Mcropus wu
MIOJIOKEHUsT MyTallMoHHOU Teopuu I'. ne ®pusa. Tunsl MyTanuii: F€HOMHBIE, XPOMOCOMHBIE, T€HHBIE.
MexaHu3M BO3ZHMKHOBEHUS TeHHBIX MyTanuil. [Ipsmbie u oOpaTtHple reHHbIe MyTaluu. CoMaTHIecKue
U TEHEpaTUBHblE MyTalMU. VICKyccTBEHHOE mojydyeHue MyTauuil. PuU3ndeckue, XUMHUYECKUE U
Ounojoruueckre MytareHbl. Poyib OT€4eCTBEHHBIX YUYEHBIX B M3yUYE€HUU HMCKYCCTBEHHOIO MyTareHesa.
3aKOH TOMOJIOTMYECKUX PsAOB B HacieacTBeHHoW wu3aMenunBoctd H.M. BaBunoBa (wnm Tteopus
u3MeHuuBocTH). [IpenckazaTenbHble BO3MOKHOCTH 3aKOHA U €0 3HaYeHHE JJI Pa3BUTHS F€HETUKH U
cenekuuu. H.M. BaBwioB —  BBJAIOIIMIICS OTEYECTBEHHBIM TIE€HETUK W CEJICKLIHOHED.
MonudukanronHas ”3MEHYUBOCTS, ee 3HaueHue. Hopma peakuuu.

JemMoHcTpauMs: pacTeHusi, WUIIOCTPUPYIOLIUE BIUSHUE YCIOBUH cCpelbl Ha HW3MEHYMBOCTH
OpPraHU3MOB, TaOJUIBI, CXEMbI, TOSICHSAIOIINE 3aKOHOMEPHOCTH MYTAllMOHHONW M MOAU(UKAIIMOHHON
M3MEHYUBOCTH.

Jlabopamopuvie pabomul:

1. MoaudukanronHas U3MEHUNBOCTh. BapualimoHHbIH psifl, BApHALMOHHAS KPUBas.

I11. I'eneTnka yesioBexka (1 1)

Mertoapl  W3y4deHHUsT  HACIEJACTBEHHOCTH  YEJIOBEKA: TEHEAIOTHMYECKUH, OJIM3HEIOBBIMH,
OMOXMMHUYECKHE, MHUKPOOHMOIOTHYECKHE, IMUTOTEHETUYECKHE METOAbl. XPOMOCOMHBEIE OOJE3HU, HX
npuuuHbl.l'eHHast Tepanus. LleHHOCTh reHeTHMUYECKHUX 3HaHUU: pe3yc-(pakTop, OIU3KOPOJICTBEHHBIE
Opaku ¥ HX TOCIEACTBUS, MNpOo(UIAKTHKA HACIEACTBEHHBIX OOJIe3HEeH, MeIUKO-TeHEeTHYEeCKOe
KOHCyJbTHpoBaHue. [IpoekT «['eHOM denoBeka», e€ro 3HaueHue. | 'eHeTHMueckass HEOAHOPOTHOCTH
YeJI0BEYeCTBA — OCHOBA €ro OMOJIOTMYECKOTO U COIUAIBHOTO Mporpecca. | eHeTHYecKne OCHOBBI
uMMyHHTeTa. HVHAauBuAyanbHOE pa3BuTHEe M THpodbiema paka. buonorumueckue ocoOeHHOCTH
3JI0KQYeCTBEHHOM omyxonu. Teopusi 3JI0KaueCTBEHHOro pocTa. HacneACTBEHHOCT, U pak.
DKOJIOTHYECKHE YCIOBHUS Pa3BUTHIX CTPaH U OHKO3a00JIeBaHUSI.

JleMoHCTpanus: TaOJIUIIbI, HIUTFOCTPUPYIONIHE METO bl N3YUEHHUsI HACIECICTBEHHOCTH YEI0OBEKa,
XPOMOCOMHBIE OOJIE3HHU.

Ilpakmuueckue pabomul:

1. CocTaBiieHre poIOCIOBHBIX.

IV.'eneruxa u cenexuus (1 4)

HcKkycCcTBEeHHBIM M €CTECTBEHHBIH OTOOpP B CEJNEKIIMM JKMBOTHBIX. AHAIU3 POJOCIOBHBIX MPH
nonbope mpousBoauTeneil. TUIBI CKpelrMBaHUusS B JKUBOTHOBOJACTBE. OTHaneHHas TMOpUIU3alUS U
reTepo3uC y JKUBOTHBIX. PoONb celeKkuud B COXpPAaHEHUH BUIOBOrO pa3HooOpasusa. Cenexius
MUKPOOPTaHU3MOB: OCHOBHBIE METOJBI U TEPCHEKTUBBEL. MUKpPOOHOIIOTHYECKAsT TEXHOJOTHUSA, €€
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JOCTHKEHUS B MOJIYUEHUU KOPMOBBIX O€IKOB, PEpMEHTOB, TOPMOHOB, MEpPepadOTKe MPOMBIIITICHHBIX
U OBITOBBIX OTXOJOB, YKOJIOTUYECKH YHCTOTO OUOTOILITHBA.

JdemoncTpaumsi: Tabimipl, Gororpaduu mopoj, COpTOB, MOTUIUIOUIHBIX, MYTaHTHBIX (opMm,
MEXBHUIOBBIX THOPHUIOB.

IKckypeuu:

2. BbIBe/IeHHE HOBBIX COPTOB KYJIbTYPHBIX PACTCHHU U MOPOJ] KUBOTHBIX (HAa CEIEKIIMOHHYIO
CTaHIINIO, CETbCKOXO3SIMCTBEHHYIO BBICTABKY, INIEMEHHYIO (hepMy).

Obobwenue snanuii:

1. Brigaromnuecs oTe4ecTBEHHbBIE TCHETHKHU U CEEKITMOHEPHI (KOH(DEpEHTINs).

Paznean I1. Opranusm u cpena. HagopranusmeHnble cucremMmbl. JKkocuctemsl (14 4)

I. Opranusm u cpena (4 4)

DKoJorus, ee 3HaueHHe KaK I[EHHOCTHO-HOPMAaTHBHOIO 3HAaHHUSA. DKOJOTHMYECKHE (HaKTOPHI:
abuoTtuyeckue, Ouoruueckue, antponoreHHsle. Cpeapl *u3HU. Boanas cpema, ee SKOIOrHUecKHe
OCOOCHHOCTH: TOJIBYKHOCTh, IUIOTHOCTH, BSI3KOCTH, IMPO3PAadyHOCTh, CBETOBOH W TEeMIIEpaTypHBIHA
PEXUM, Ta30BbId COCTaB BOAOEMOB. AJanTaluy BOAHBIX OPraHU3MOB K cpene. HazemHo-Bo3aymiHast
cpena. Baxueiimme knumaTwdeckue (GaKTOpbl: CBET, BIAXHOCTh, TeMmmeparypa. CBeT Kak
KJIIMMAaTHYECKUH (hakTop. DKOJOTHUECKHUE TPYIIBI pACTEHUM 0 OTHOIICHHIO K cBeTy. [louBa — camas
MOJI0/1ast CpeJia JKU3HHU, ee 0c00eHHOCTH. JKUBbIe OpraHu3MBbl, Kak Cpea XKU3HH.

JleMoHCTpanus: CXEeMbl, TaOIUIIbI, PUCYHKH, WUTIOCTPUPYIOIINE Pa3INUYHbIE CPEAbl KU3HU U
JEHCTBUE IKOJIOTUIECKIX (DAKTOPOB HA OPTAHU3MBI.

Obobwenue 3nanuil:

1. Cpenpl )KM3HH U SKOJIOrHYeckre (hakTopsl (CeMUHap).

I1. MMonyasiuusi, BUa, OMOLEHO3 — )KMBbIe CHCTEeMBbI (4 1)

buonorndecknii BuUJ — OOBEKT H3yYEHUS CHUCTEMATHKH, SKOJOTHH, TEHETHUKU, SBOJIOIUH.
Kputepun Buga: wmopdonorudeckuid, reorpa@uuecKkuid, HSKOJOTHYECKHH, OWOXMMHYECKUH,
¢usnonoruueckuii, sronoruueckuii, renernueckuii. Ctpykrypa Buzaa. [lomymsmuss — cTpyKTypHas
eJMHMIIA BUJA, TEHETUUECKU OTKpPBITas cucreMa. BaxkHeilne noka3aTenu COCTOSHUS MOIMYNISAINA —
YUCJIEHHOCTh W IUIOTHOCTh, WX 3aBHUCHUMOCTb OT POXKIAEMOCTH, CMEpPTHOCTH, BBIKHBAE€MOCTH,
MJI0JIOBUTOCTH 0coOeil. Bo3pacTHas U mojoBasi CTpYKTypa oMy siiiud. broneHo3 — caMasi ciioskHast
XKHBasi cucTeMa. BujoBast 1 mpocTpaHCTBEHHAs CTPYKTypa OnorieHo3a. buonoruueckoe pasHooOpasue,
€ro IEHHOCTh. THMbl B3aMMOOTHOIICHHWN MOMYJSIMI pa3HBIX BHUJIOB B OMOIEHO3E: MYTYyallu3M,
CUMOMO3, KOMMEHCAIHM3M, XHWI[HUYECTBO, IMAPA3UTHU3M, KOHKYPEHIIHMS. ODKOJOTHYECKas HHUIIA.
[TpuHIIMn KOHKYypeHTHOTO UcKItoueHus [.@. ["ay3e.

JleMoHcTpanus: TaONWIBI, CXEMbl, PUCYHKH, TepOapHBIC 3K3EMIUISPHI, WILIFOCTPUPYIOIIHE
KPUTEPUU BUJA, OMYJISIIUOHHBIE CTPYKTYPbI, THIIOB MEKBHA0BOTO B3aUMOCHCTBHUS.

Jlabopamophwvie pabomoi:

2. 3yueHue KpuTepueB BUIA.

Obobwenue snanuii:

1. Hagopranu3MeHHbIE CUCTEMBI: TOMYJISAIUS, BU (CEMHUHAp).

I11. Dxocucremsl (4 1)

buoreonieno3. Okocucrema. Brmang A.JI. Tenciim m B.H. CykadeBa B co3manue ydeHHs 00
sKocucTeMe U OuoreorneHoze. OyHKIMOHATIBHBIE TPYIIBI OPraHU3MOB B 3Kocucteme. [Ipupoausie u
AHTPOIIOTEHHBIE AKOCUCTEMBI, UX paszHooOpasme. Tpoduueckas cTpykTypa OuoreorneHnosa. llenu
MUTaHWS: MACTOMIIHBIE W JeTpuTHBIC. Tpodudeckre ypoBHU. [IpaBUIO SKONTOTHYECKHUX MHPAMUI.
PazButne u cmena skocucteM. llepBuuHble W BTOpUYHBIE CyKleccHH. OTIMYME €CTECTBEHHBIX U
HCKYCCTBEHHBIX JKOCHCTEM (arpo3KocHUcTeM). ATpOLIEHO3, €ro BbICOKAas MPOAYKTHMBHOCTb H
HEYCTOWYMBOCTh. [lyTH TOBBIIIEHUS yCTOWYMBOCTH arpolieH030B. B3anMocCBs3b OHMOTEOIIEHO30B B
o6uocdepe. OnacHOCTb 00eTHEHHUSI OMOJIOTMYECKOrO pa3HoOoOpa3usl IJIAHETHI, MYTH €r0 COXPAaHEHHMS.
Oco0o0 oxpaHsieMble MPUPOAHBIE TEPPUTOPUU: 3AMOBETHUKH, 3aKa3HUKH, HAIMOHAJIbHBIE MapKH,
MaMATHUKU TPUPO/IBL.

JeMoHcTpanus: TaOJIULbI, CXEMBI, UJUTIOCTPUPYIOLIUE IKOCUCTEMHYIO OpPTraHU3alUIO JKU3HHU U
BO3/ICHICTBUE YEJIOBEKa Ha KUBYI TPHUPOJIY, repOapHble MaTepHalibl, TaOIHIIbI, WLTIOCTPUPYIOIINE
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TUTIBI MEKBHJIOBOTO B3aWMOJEWUCTBHSA, pPa3zHOOOpa3He 3KOCHCTEM; CXEMbl, PHUCYHKH, OTpa)karoliue
BUJIOBYIO, TPOCTPAHCTBEHHYIO U TPOPHUECKYIO CTPYKTYPBI OMOIIEHO30B.

Obobwenue 3nanuil:

1. ITytn coxpanenusi OMOIOTHUECKOro pasHooOpa3usl (3almTa MPOEKTOB).

IV. buocdepa (2 4)

Buocdepa — enunas riobanbHas sKooruueckas cucrema 3emin. Kparkas uctopus co3ganus u
OCHOBHBIC TIOJIOKEHUST yueHHUs1 o Ouocdepe. B.M. BepHanckuii — BBITAIOMIMICS MBICIUTENb, JHICD
ecrecTBo3HaHUs XX Beka. «BcromHocTh» kuU3HM B OHocdepe, rpanuisl 6uocdepsl. Pacipenenenne
KU3HU B Omocdepe. KuBoe BemecTBO, €ro CBOWCTBa W Teoxumudeckue ¢GyHKnuu. Kpyrosopor
BEIIIECTB — OCHOBA IEJIOCTHOCTH OHOCHEPHI.

JdeMoHcTpanus: TaOIUIIB, CXEMBI, WUTIOCTPUPYIOIIHE I'PaHULbI o6uocdepsl,
OMOreOXMMHUYECKHE LIHUKIIBI.

Obobwenue 3nanuil:

1. Bknag yaenust o uocdepe B 0011€4€I0BEUECKYIO KYIbTYpPY.

Paszgea III. Mukpo- u makposBoJironus. Pasnoodpa3ue oprannyeckoro Mupa (5 4)

V. Mukpo3Boaonus (3 1)

Pa3BuTtue HBOMIOIMOHHBIX B3rJsAA0B + JlapBuH. P@OpMUpPOBAHHE CHHTETUYECKON TEOPHUH
spomonuu  (CTD). Ilomynsiuust — odnemMeHTapHas »3BoJiolMOHHas cTpykTypa. Bxmag C.C.
YeTBepuKOBa B CTAHOBJICHHWE M pa3BUTHE TeHETUKU Nonynsuuid. [lomymnsimoHHble BOIHBI — (haKkTop
MHUKPOABOJIIOIMH, CIy4aifHO M3MEHSIOIIMN YacTOThl ajjleJiell W TeHOTUIIOB B momynsuuu. [lpeiid
TeHOB, €T0 BIMSIHHE Ha U3MEHEeHue reHo(oHaa MalouncaeHHON nonysiuuu. EcrecTBeHHbI 0oT00p —
HAnpaBISAOMUNA  (pakTop  MHKpodBOMONHH. DOpPMBI  €CTECTBEHHOTO  OTOOpa:  JIBMIKYIIHM,
CTAOMIM3UPYIOIINK, pa3phIBatomuii 0TO0p. TBOpUeckas poiib ecTeCTBEHHOro oTOopa. M3omsmus —
(GakTOp MHMKpPOIBOJIOLMHK, HAPYHIAIOMUI CBOOOJHOE CKPEUIMBAHHUE MEXIY OCOOSMU COCEIHHUX
nonyssinuii. @opMbl U30JIALNK:
reorpaduueckasi, Ouojoruueckas. BO3HUKHOBEHHE NPUCHIOCOONEHUH — pe3ynbTaT JeHCTBUA
bakTOpoB MHKpO3BOJIONHMH. BumooOpazoBanwme — pe3ynbTar MHUKpOIBOMIONUUA.  CrocoObl
BU000pa30BaHus: reorpauueckuii ¥ SKOJIOTUIECKUM.

JeMoHcTpanusi: TaOMUIBI, CXEMbl, WUIIOCTPUPYIOIIHE JeHCTBUE (PAKTOPOB 3BOJIIOIUH,
IPUCIIOCOOICHHOCTh OPTaHU3MOB K cpeJie 00MTaHus, CriocoObl BU000pa30BaHusl.

Jlabopamopuvie pabomol:

2. [IpucrnocobaeHHOCTh OPraHU3MOB K Cpeie OOUTaHMs KaK pe3ysbTaT JeHCTBUS €CTECTBEHHOTO
otbopa.

Obobwenue snanuii:

1. lapBUHU3M ¥ aHTHIAPBUHKU3M O (paKTOPax IBOIIONUHU (TUCKYCCHS).

VI. MakposBosouus (2 4)

Mopdonornueckne 0Ka3aTeNbCTBA  DBOJIOIMU: TOMOJIOTMYHBIE OPTaHbl, PYIAUMEHTHI,
aTaBU3Mbl. DMOPHOJIOTHYECKUE JTOKa3aTenbcTBa dBomonuu. .M. MeunukoB,A.O. KoBaneBckuii —
OCHOBOIIOJIOKHUKH 3BOJIFOLIMOHHONW »MOpuosiornu. buorenernueckuil 3akoH. IlaneoHTonorunueckue
J0Ka3aTeNbCTBA MAaKpOIBOJIIONUU: TepexoaHbie ¢opMmbl, ¢uioreHeruueckue psaasl. Brimag B.O.
KoBaneBckoro B pa3BUTHE SBOIOLMOHHOM MaJEOHTOJIOTMH . 3aKOHOMEPHOCTH MAaKpOIBOJIIOLUH.
OCHOBHBIE HampaBlCHHUS 3BOJIIOIMOHHOrO mpouecca. [Iporpecc u perpecc B 3Bomtonuu. Ilytu
JOCTIDKEHUST OMOJIOTMYECKOTo TIporpecca: apomopdo3s, uaunoagantamus, odmas aerenepauus. A.H.
Cesepuos, .M. [lImanbray3eH — BbIIAIONMIAECS OTEYECTBEHHBIE BOIIOIIMOHHUCTHI.

JleMoHcTpanusi: TaOIMIbI, CXeMbl, TepOapHbIe SK3EMIUISIPhI, WUTIOCTPUPYIOIIAE apoMopdo3Hbl,
UAMOAJaNTally, OOUIYIO JeTeHEPALIUIO.

VII. PaznooOpa3ue oprannvyeckoro mupa (1 1)

Cuctema XHMBBIX OpraHu3MoOB. VICKyCCTBEHHbIE M €CTECTBEHHbIE CHUCTEMBI. [IpHHIMIBI
knaccudukanuu (OuMHapHas HOMEHKIIATypa, MPUHIUI COMOTYMHEHHOCTH TakCOHOB). lapcTBa kuBoif
npuposl: bakrepun, KuBotueie, Pactenus, ['puosbI.



JeMoHcTpanus: TaOJIULbI, CXEMBbl, repOapHble MaTepuanbl U KOJUJIEKLIUH, WUTIOCTPUPYIOIIHE
pazHooOpa3ue )KUBBIX OPraHU3MOB.

Paszgea IV. IlpoucxoxaeHue u pasBuTHe ;KM3HU Ha 3emue.

I. lTpoucxoxaenune u pa3BuTHE ;KM3HU HA 3emJie (2 1)

bruo- u abuorenes. I'mmoreza A.M. Onapuna. Mcropusi pa3Butusi XKW3HH Ha 3emie. Apxei,

NpOTEepO30H, Majieo30M, Me3030M, KaWHO30M. Tambl SBOJIOLMHM  4YeJlOBeKa. B3auMocBs3b
OMOJIOTHYECKUX U COITMATBHBIX (DAKTOPOB B X0J1€ aHTPOIIOCOIIMOTEHE3a.
JemoHncTpanusi: TaOMUIbl, KAPTUHBI, PHUCYHKHU, OKAMEHEJIOCTH, OTIECYaTKU, TepOapHbIe
MaTepualibl, KOJUIEKIIUHU, WJUTIOCTPUPYIOIIUE PA3BUTHE KU3HU HA HaIlIeH IUIAHETe
YYEBHO - TEMATHYECKHAM IIJIAH
10 xknace
No Koa- | Kontpoas | IlpaxkTu | JIaGopato
. /;1 Pa3zneasl mporpaMmmsbl BO HBIX YeCKHX | PHBIX
4acoB padot padotr | pabdot
1 Benenue 1 - - -
buoJjioruyeckue cucTeMbl: KIeTKa U Opranu3Mm — 22 yaca
2 XUMWSI KIIETKU 4 - - 1
3 Hexnerounsle GopMBbl )KU3HU 2 - - -
4 KieTka— 11emocTHas cucreMa B3anuMOCBSI3aHHBIX 5 ) ) )
OpraHoOuOB
5 JKn3HEeHHBIN TUKIT KIIETKU 3 1 - -
6 Krerka — oTtkpsiTas cucrema. OOMEH BEIIECTB H 6 i 1 i
MpeBpaIicHUE YHSPTUN
7 Pa3sMHOXXEHIE U pa3BUTHE OPTaHU3MOB 6 - - 1
OcHoOBHbBIE 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH M M3MeHYUBOCTH — 11 yacoB
8 3aKOHOMEPHOCTH HAaCJIeACTBEHHOCTH 8 1 1 -
HToro 3a rog 35 2 2 4
11 knacce
Ne Kou-Bo Kontpoas | lIpaktu | JlaGopato
i Pa3nesibl mporpaMmbl 4ACOB HBIX YeCKHUX PHBIX
padoTt padoTt padoTt
OcHoOBHbIE 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH M M13MeHYnBOCTH 11 yacoB
1 3aKOHOMEPHOCTH HACIIEACTBEHHOCTH 6 - - -
2 OCHOBHBIEC 3aKOHOMEPHOCTH U3MEHYUBOCTH 3 - - 1
3 I'enernka yemoBeka 1 - 1 -
4 ['enernka u cenexIus 1 1 - -
Opranusm u cpeaa. HagopranusmeHHble cucTeMbl. JKOCHCTeMBI — 14 yacoB
5 Opranusm u cpena 4 - - -
6 [onynsiiyst, Bu, OMOIEHO3 — )KUBBIE CUCTEMBI 4 - - 1
7 DKOCHUCTEMBI 4 - - -
8 buocdepa 2 1 - -
Mukpo- 1 Mmakpo3soaonus. PasHoo0pasue opranm4eckoro Mmupa — 6 yacos
9 MUuKposBOTIONHS 3 - - 1
10 | MaxkposBosronus (2 q) 2 - - -
11 | PasHooOpasue opranmdeckoro mupa (1 1) 1 - - -
IIpoucxoxaenne u pa3BuTHe KU3HU Ha JemJie — 2 yaca
12 | IIpoucxokJIeHUE U pa3BUTHE KU3HU Ha 3eMIie 2 1 - -
Hroro 3a rog 35 3 1 3









