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Paznen 1. IosicHuTEILHAS 3aNTUCKA.
HopMaTuBHbIe 10KyMeHTbI, 00ecnedrBaloIue Peaju3ainio NporpaMmabl.

1. ®epepanbubiii 3ak0H «O0 obpazoBanuu B Poccuiickoii @eaepammm» Ne 273-D3 ot
29.12.2012

2. Ilpukaz MunucrepctBa ob6pa3oBanus u Hayku PD Ne 413 ot 17.05.2012 1. «O6
YTBEPXKICHUH (PelIepalbHOTO TOCYAApCTBEHHOTO O0Opa30BaTEIbHOIO CTaHIApTa CPEIHETO
(mosHOTO) 00ITIETO 00pPa30BAHMS

3. Ilpukaz ot 31.12.2015 Ne 1578 «O BHeceHMM H3MEHEHUH B (eaepaTbHbINH
rOCy/IapCTBEHHBIH  00Opa3oBaTeNbHBIA CTaHAApT CpeAaHero oOmero obpazoBaHus,
YTBEP)KJICHHBII pruKa3oM MuHUCTEpCTBa 00pa3oBaHus U Hayku Poccuiickoit denepannu»
ot 17.05.2012 Ne 413

4. Tlpumepnas mporpamma «buomnorus. Paboume mporpammsbl. I[lpenMerHas nauHUS
yueOHuKOB «Cdeprr», 10-11 kmaccel mocobue ans yuurteneil 001eo0pa3zoBaTeNbHBIX
yupexaenuit / JIH. Cyxopyxosa, B.C. Kyumenko. — M. «IIpocsemenne»,2011.

5. bazosbiit yueOHuk: «buonorumss — 10-11. yueOGHuk st oOrieoOpa3oBaTEIbHBIX
yupexxnenuii. Apropel: JL.H. CyxopykoBa, B.C. Kyumenko, T.B. MBanoBa, Mockaa,
«ITpocsemenne» 2014 rop.

6. OoOpa3zoBarenpHas mporpamMma cpenHero oomiero oopasoBanusi [BOY «COIII- Ne3
c.m.HectepoBckoe.

7. VYuebnsiii ian I'BOY «COLI- Ne3 c.ii.Hecreposckoey.

Mecto yueOHoro npeamera «buosiorusi» B yueOHOM IJIaHe

[To rogoBoMy kanenaapHomy rpaduky mkonbl Ha 2022-2023 yueGHblii Tox ana 10 kiacca
npeaycMOTpeHo 34 y4eOHBIX Hellelb, 0 yueOHOMY IIany mKkojiasl Ha 2022-2023 yuebHsblii ron Ha
u3y4eHne OMOJIOrUY OTBOJUTCS B MHBApUATHBHOM yacTu 1 4 B He/IE IO U B BapUaTUBHOM YacTH — 1
Y. B HEJIEIIO, CJIe/I0BATENIbHO, paboyas mporpamma J10JKHa ObITh ciilaHupoBaHa Ha 70 4 B ro.

BHecenHble H3MeHEHUsI H X 000CHOBaHMe.

JlononHuTenbHBIM Yac HampaBieH Ha Oojee YriayOJEHHOE HW3y4Y€HHE HEKOTOPBIX TEM,
BbIpaOOTKY yMEHHUH ONpeiensTh OpraHouAbl KJIETKH M HX (YHKUUH, CPaBHUBATH MPOLECCHI
Pa3MHOXKEHMSI M JEJIeHUsl KJIETOK, YMEHHH XapaKTepu3oBaTh IpOLECChl OOMEHa BEIIECTB U
NpEeBpallleHUs] SHEPruu B KJIETKE, METOJOB M TNPHUHIMIIOB pEIHICHUs 3ajad IO MOJEKYJISpHOU
Ouonoru u reHeTHKe. JlaHHBIE yMeHUS HEOOXOIHMMbI OOydYaloIIMMCS JJs YCHEIIHOIO
IPOXOXKJEHHUS TOCYNapCTBEHHONW HTOrOBOM aTTecTalud MO OHONOTMU. ODTH YMEHMsS SIBIISIOTCS
OCHOBHBIM I10Ka3aTeJIsIM TBOPYECKOTO YCBOCHHMSI IPEAMETA.

35 y4eOHbIX 4acoB BKJIIOYEHBI Ha OBJIAJICHUE HAaBbIKAMHM M YMEHHUSMH 110 CIEIYIOLUMM TeMaM B
10 xnacce:

Brenenue (2 )

Tema 1. Xumust kietku (5 4)

Tema 2. Hexsietounsie popMbI KU3HU (24).

Tema 3. Knerka— 1enocTHas cuctemMa B3auMOCBSI3aHHBIX OPTaHOUI0B (4 )

Tewma 4. )Kuznennsblit nukin kiaetku (1 4).

Tema 5. Knerka — oTkpbITas cucrema. OOMeH BEIeCTB U MpeBpalleHue sHepruu (7 u).

Tema 6. PazmHOX€eHUE U pa3BUTHE OPraHU3MOB (7 1)

Paznen II. OCHOBHBIE 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH U H3MEHYUBOCTH

Tema 1. 3akoHOMEPHOCTH HACIEICTBEHHOCTH (7 )

Henn o0yuenus:

* OCBOEHHE 3HAHHUI O OHMOJOTHYECKMX cHCTeMax (KJIeTKa, OPraHW3M, BHJ, JKOCHCTEMA);
HUCTOPUHN Pa3BUTUA COBPCMCHHBIX Hpe,[[CTaBJICHI/Iﬁ 0 JKUBOHU NpupoaAc,; BbILAAOIIUXCA OTKPBITUAX B
OMOJIOTMYECKOM HayKe; poJid OHMOJOTHYECKOW HaykKu B (POPMHUPOBAHUU COBPEMEHHOU
€CTECTBEHHOHAY4YHOW KapTUHBI MUPA; METOIaX HAyYHOI'O ITIO3HAHHUS;

* OBJIa/IeHHE YMEHMSIMH 000CHOBBIBATh MECTO U POJIb OMOJIOTUYECKUX 3HAHUM B MPAKTUYECKOM
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NEeSTeNIbHOCTH  JIIOJIeH, pPa3BUTUU COBPEMEHHBIX TEXHOJOTHM; MPOBOAUTH HAOMIOACHUSA 3a
HKOCHUCTEMAaMHU C LIETbI0 UX OMUCAHUS U BBISBIICHUS €CTECTBEHHBIX U AHTPOMOTCHHBIX U3MEHEHUM;
HAXOAWUTh U aHAIU3UPOBATH HHPOPMAIIHIO O KHUBBIX 00BEKTaX;

* pa3sBHUTHe MO3HABATEIbHBIX MHTEPECOB, UHTEIUICKTYyaIbHBIX U TBOPYECKUX CHOCOOHOCTEH B
MPOLECCe W3YYEHMs BBIIAIOIIUXCS JOCTHUKEHHH OMOJOTHH, BOLIEAIINX B OOIIEYEIOBEYECKYIO
KYJBTYPY; CJIOKHBIX U MIPOTUBOPEUUBBIX MYTEW pa3BUTHUSI COBPEMEHHBIX HAYUYHBIX B3TJISAO0B, HICH,
TEOpUH, KOHILIEMIUH, PA3TUYHBIX THIOTE3 (O CYUIHOCTU M MPOUCXOXKICHUM KHU3HU, YEIOBEKa) B
xo7ie pabOoThI ¢ pa3TUYHBIMUA UCTOYHUKAMHU HH(OpMAIIHH;

* BOCHUTAHHEe YOEKICHHOCTH B BO3MOXXHOCTU IO3HAHUS YKUBOM MHPUPOJbI, HEOOXOIUMOCTH
OepeKHOrO0 OTHOILIEHHSI K MPHUPOJHON cpene, COOCTBEHHOMY 30POBBIO; YBaKEHUS K MHEHUIO
OTIOHEHTA MPU 00CYKACHUU OMOJOTHYECKUX TTPOOIIEM;

* HCNOJIb30BAHHE MPUOOPETEHHBIX 3HAHNUH M YMEHHH B MOBCEHEBHOM *KU3HM IS OLIEHKHU
MOCNEACTBUIM CBOEH JAEATEIbHOCTH MO OTHOLICHHIO K OKpPYXarollel cpele, 3J0pOBbI0 APYTUX
aroneld W COOCTBEHHOMY 3/I0pOBBIO; OOOCHOBaHHMS M COONIONEHHS Mep NpOPHIAKTUKA
3a00NIeBaHUH, MPABUJI IOBEJCHHUSI B IPUPOJIE.

3agauu:

OO6pa3oBarenbHble: yMETh OOBSACHATH

- OCHOBHBIE IIOJIO’KEHUSI OMOJIOTMUECKUX TEOpUH (KIeTO4YHasl); CyHIIHOCTh 3aKkoHOB I .Mennens,
3aKOHOMEPHOCTEH W3MEHYHMBOCTH; CTPOCHHE OHOJIOTMYECKUX OOBEKTOB: KIETKH, TE€HOB U
XpOMOCOM;

-CYIIHOCTh OMOJIOTMUECKUX MPOIIECCOB: PA3MHOKEHUE, OIUIOOTBOPEHUE;

-BKJIa]] BBIIAIOIIMXCS YUCHBIX B Pa3BUTHE OUOJIOTHYECKON HAYKU;

-OMOJIOTUYECKYIO TEPMUHOJIOTUIO U CUMBOJIUKY;

-poJib OuosoTMU B (POPMUPOBAHUU HAYUYHOTO MUPOBO33PEHUS,

- BKJaJ OWMOJOTHYECKHX TEeOopHil B (OPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHOHAYYHOM
KapTUHBI MUDA;

-€IMHCTBO XUBOW U HEXUBOW IPUPOBI, POJCTBO KHUBBIX OPTaHU3MOB;

- OTpULATEIbHOE BJIUSHUE aJKOroJis, HUKOTHHA, HAPKOTUYECKHX BEIIECTB Ha pa3BUTHE
3apO/IbIIlIa YEeJIOBEKa;

-BIIUSIHUE MYTareHOB Ha OpPraHu3M 4YeJOBeKa; MPHYMHBI HACIEJICTBEHHBIX 3a00JIeBaHUH,
MYyTalHii;

-peutams  DIEMEHTApHBIE OHWOJOTHYECKHE 3aJauyd; COCTaBISATh OJIEMEHTAPHBIE CXEMBI
CKpEIIUBaHMUS;

PazBuBaronue:

- opMupoBaHUE yMEHUH: HAOMIOAaTh, padOTATh C YBETUUYUTEIHHBIMU MPUOOPAMU, CTABUTH
OTIBITHI, IPUMEHSTh MOTYUYCHHBIC 3HAHUS JJISl PEIICHUs MMO3HABATENBHBIX U MPAKTUYECKUX 3a/ad,
paboTaTth ¢ TEKCTOM (aHaJIWU3MPOBATh, CpaBHUBATh, 0000IIATh, JENIaTh BHIBOJBI), UCIIOIH30BAThH
JOTIOTHUTETbHbIE HH(OPMAIIMOHHBIE PECYPCHI.

BocnurtarenbHble:

- ®opMUpPOBaHUE ICTETUYECKOTO U IIEHHOCTHOTO OTHOIICHHS K JKUBOW MpUPOJE, YOSIKICHHS B
HEO0OXO0JUMOCTH JIMYHOTO BKJIAJIa B €€ COXpaHEHHE.

- HeoOxoaumocTtn OepeXHOTO OTHOLIEHUS K IMPHUPOJHON Cpeae, COOCTBEHHOMY 3/10POBBIO;
YBaXEHHUsSI K MHEHHIO OMNIOHEHTa MpU OOCYKICHUH OHOJOTMYECKHX MpOo0JieM; HCIOJb30BaHUE
NPUOOPETEHHBIX 3HAHUN M YMEHUH B TOBCEIHEBHOM JKMU3HM JUIsl OIEHKU TMOCHEACTBHH CBOEH
JESITEIbHOCTH M0 OTHOLIEHHIO K OKPY’Kalolllel cpesie, 3J0POBBI0 APYTUX JIOAEH U COOCTBEHHOMY
3I0pOBbI0; OOOCHOBaHUS U COOMIOACHUSI Mep MpOodUIakTUKK 3a00IeBaHMiA, TPABUII MMOBEACHHS B
npupojie

Paznea 2. [lnanupyemble npeaMeTHbIE Pe3yJIbTAaThl 0CBOEHHsSI Y4eOHOI0 MpeaMera
TpeboBanust K  pe3yjibTaTaM  OCBOEHHS ~ OCHOBHBIX  00pa3oBaTENbHBIX  MPOTrPaMM
CTPYKTYpPUPYIOTCS 1O KIIIOYEBBIM 3a/1adaM O0IIero 00pa30BaHus, OTPaKAIOIIUM UHIUBUAYaIbHbIE,
06H.[€CTB€HHI:I€ U roCyJapCTBCHHBIC HOTpe6HOCTI/I, 1 BKJIIOYAIOT JIMYHOCTHBIC, MCTAIIPCIAMCTHLIC U
MpeIMETHBIE PE3YIbTATHI.



Jluunocmuwie pesynomamsvt O00y4YeHHS B CpelHEH IIKOJE€ BKJIIOYAIOT TOTOBHOCTh U
CHOCOOHOCTh ~ OOY4YalOLIMXCS K  CaMOpa3BUTHIO M JIMYHOCTHOMY  CaMOOIIPEENICHUIO,
COPMHPOBAHHOCTh HMX MOTHUBAalMM K OOYYEHHIO U IIEJICHANPABICHHON I03HABaTEIbHOU
JESITEIIBHOCTH, CUCTEMBbl 3HAYMMbIX COLMAIBHBIX U MEXJINYHOCTHBIX OTHOLIEHWH, LEHHOCTHO-
CMBICJIOBBIX YCTQHOBOK, OTP@)KAIOUIMX JMYHOCTHBIE U T'Pa)JIaHCKUE MO3MLHU B AEATENbHOCTH,
COLMAJIbHBIE KOMIIETCHIINH, MTPABOCO3HAHUE, CIIOCOOHOCTh CTaBUTH LEIU M CTPOHUTH >KU3HEHHBIC
IUIaHBI.

OCHOBHBIE JINYHOCTHBIE PE3YIIbTATHI 00yUeHHs OMOJIOTHU:

1) BociMTaHue POCCUICKON Irpa)1aHCKOM MAEHTHYHOCTHU: NaTPUOTU3MA, JIFOOBU U YBaXKEHHUS K
OteuecTBy, YyBCTBAa TOPAOCTH 3a CBOIO POMHY; OCO3HAHUE CBOEH STHUYECKON IPUHAJUIEKHOCTH;
YCBOEHHE T'yMaHUCTUYECKMX M TPAJULMOHHBIX LEHHOCTEH MHOIOHAI[MOHAJIBHOTO POCCHICKOIo
oOuiecTBa; BOCIIMTAaHUE YyBCTBA OTBETCTBEHHOCTHU U JI0JITH Tiepes, PoauHoi;

2) ¢opMupoBaHHE OTBETCTBEHHOI'O OTHOIUIEHUS K YYEHHIO, FOTOBHOCTH M CIIOCOOHOCTH,
o0yJaromuxcss K CaMOpPa3BUTHIO M €aMOOOpa30BaHMIO HAa OCHOBE MOTHBALMU K OOYYEHHUIO U
IO3HAHUIO, OCO3HAHHOMY BBIOOPY M IOCTPOCHHIO AajJbHEHMIIEH HHIUBUAYaTbHOW TPAEKTOPUHU
oOpa3oBanus Ha 0aze OPHEHTUPOBKU B MUpE Tpodeccuii u npoecCHOHATBHBIX TPEANOYTESHHH, C
y4€TOM YCTOWYMBBIX [T03HABATEIbHBIX HHTEPECOB;

3) 3HaHME OCHOBHBIX IPHUHILIMIIOB U MPABUJI OTHOIICHUS K JKUBON IpPHUPOJIE, OCHOB 370POBOIO
o0pasa ®HU3HH U 370pOBbecOeperaroIux TeXHOIOI Hii;

4) chopMHpPOBaHHOCTH MO3HABATEIHLHBIX MHTEPECOB M MOTHBOB, HANPABJICHHBIX HA M3Y4YCHHE
KUBOW  NIPUPOABI; HMHTEIUICKTYaJbHbIX yMEHHH  (JOKa3blBaTh, CTPOMTb  pacCyKICHUS,
aHAJIM3UPOBATh, JIENIATh BEIBOJIBI); SCTETUYECKOTO OTHOIICHHS K KHBBIM 00BEKTaM;

5) ¢opMupoBaHMe JHMYHOCTHBIX THPEACTABICHUH O LEJIOCTHOCTU MPHUPOJbI, OCO3HAHUE
3HAYMMOCTH U OOIIHOCTH III00aTBHBIX TPOOJIEM YeTTOBEYECTBA;

6) ¢dopmMHUpoBaHHE LEHHOCTH 3A0pPOBOro M Oe30macHoro obpasa KHM3HM;, YCBOECHHE MpPaBUII
UH/IMBUYAIbHOTO M KOJUJIEKTMBHOIO 0€30MacHOr0 IOBEIEHUS B UPE3BBIYAWHBIX CHUTYyaIHsX,
YTPOKAIOLIUX KU3HU U 370POBbIO JIIO/IEH, PAaBUJI IOBEJCHUS Ha TPAHCIIOPTE U Ha JIOPOTax;

7) bopMHpOBaHKE OCHOB 3KOJIOTHUECKOT0 CO3HAHHS Ha OCHOBE MPU3HAHMS LIEHHOCTH >KU3HU BO
BCeX €€ MPOSIBICHUSIX U HEOOXOJMMOCTHU OTBETCTBEHHOI'O, OEPEKHOTO OTHOIIEHUS K OKpY Karolei
Cpelle ¥ pallMOHAILHOTO NIPUPOIOIIOJIB30BAHNUS;

8) ocozHaHWe 3HAYEHUSI CEMBH B JKM3HU UYEIIOBEKAa U OOIIECTBA, MPUHITHE IIEHHOCTH CEMEHHOM
AKHU3HH, YBOKUTEIbHOE U 3a00TIMBOE OTHOLIEHUE K YIEHaM CBOEH ceMbH.

Memanpeomemnvie pe3ynromamepl OOy4eHUS B CpPEAHEHW IIKOJE COCTOAT W3 OCBOEHHBIX
00yYaromMUMHUCS MEXIPEIMETHBIX TOHATHH M yHMBEpPCAJIbHBIX Y4YeOHBIX NEHCTBHH. A Takke
CIIOCOOHOCTH HMX HCIOJB30BaHUS B y4eOHOM, ITO3HABATEIILHOW M COITMAIBHOM TIPAKTHUKE,
CaMOCTOSITENIbHOCTH IUJIAHUPOBAHUSL M OCYIIECTBICHUS YYeOHOW MAEATENIbHOCTH M OpraHMU3aluU
y4eOHOr0 COTpYAHMYECTBA C MEJaroraMM M CBEPCTHHUKAMHU, K MPOEKTUPOBAHUIO U MOCTPOEHUIO
WH/IMBUIYaIbHOM 00pa30BaTeIbHON TPAEKTOPHUH.

Pezynamuenuvie:
v CamocrosTenbHO OOHapyXHuBaTb U (QOpMyJIHMpoBaTh yueOHYIO mpoOliemy,
OTIpEeAeNATh LeNb Y4eOHOU NesTeIbHOCTH, BHIOUPATh TEMY IPOEKTA.
v BoiBurath BepcuM pelIeHHsT TMpOoOJIeMbl, OCO3HAaBaThb KOHEYHBIH pe3ysbTarT,
BBIOMPATH U3 MPEITIOKECHHBIX H UCKAaTh CAMOCTOSTEIHHO CPENICTBA JOCTHYKCHUS TICITH.
v CoctaBnaTh (MHAMBUAYalIbHO WJIM B TpyMNIe) IUIaH peleHus: MpoOIeMsbl
(BBITIOJTHEHUS TTPOCKTA).
v Pabortas mo miaHy, cBepsATb CBOM JACWUCTBUS C IIENBI0 U, NPU HEOOXOIMMOCTH,
UCIIPABIIATH OIIMOKU CAMOCTOSITENTBHO.
v B numamore c yuuTeneM COBEPIIEHCTBOBATH CaMOCTOSTEIBHO BBIPAOOTAHHBIC
KPUTEPHH OLIEHKH.
Ilo3nasamenshuie:
v AHanM3upoBaTh, CPaBHUBATH, KJIACCU(PUIIUPOBATh U 0000IaTh (PaKTHl M SBJICHHS.

BroiaBiasaTe IMPUYIUHLBI U CIICACTBUA TPOCTBIX SIBJICHUI.



v Ocy1ecTBISITh CpaBHEHHE, KJIACCU(PHUKAILUIO, CAMOCTOATEIHHO BbIOMpasi OCHOBAHUS
U KpUTEpUH Ui YKa3aHHBIX JIOTHYECKUX OIEpaluil; CTPOUTHh KIAacCU(UKAIIMI0 HA OCHOBE
JTUXOTOMHYECKOTO JIeJICHHs (Ha OCHOBE OTPHUIAHMS).

v YMeThb IOTUUECKH PacCyX/1aTh, yCTAaHABIUBATH IPUUNHHO-CIIC/ICTBEHHbBIC CBS3H.

v CoznaBaTh cxeMaTUYeCKHUe MOJENHU C BBIJCIIEHUEM CYIIECTBEHHBIX XapaKTEePUCTUK
oOBeKTa.

v CocTaBiiTh TE3UCHI, pPA3JIUYHBIE BUJBI IUIAHOB (MIPOCTBHIX, CIOXKHBIX M T.IL.).
[TpeoOpa3zoBbIBaTH HHPOPMAIUIO M3 OJHOTO BHJIA B APYTOH (TAOJIHUIly B TEKCT U TIp.).

v BbrunthIBaTh BCE YPOBHU TEKCTOBOM MH(OPMALIHH.

v YMeTh onpenensiTh BO3MOKHBIE HCTOUHUKH HEOOXOIMMBIX CBEJCHHM, TPOU3BOIUTH
MOUCK UH(POPMAINH, aHATU3UPOBATH U OLIEHUBATh €€ JOCTOBEPHOCTD.

Kommynuxamuegnuwie:

v' CaMOCTOSATENLHO OPraHU30BLIBAThH yueOHOE B3aUMOJIEHCTBHE B IPYIIIE: ONPENENIATH
o011IKe e, paclpeacsiiaTh POk, JOTOBAPUBATHCS JIPYT C APYTOM.

v CpezactBoM  (GoOpMHPOBaHUS KOMMYHHMKATHBHBIX YMEHHMH CIIyKaT TEXHOJIOTHS
npo0bsieMHOro nuaiora (moOy>KJIaroUuil U NOABOASILMN AUAJIOT) U OpraHu3anus padoThl B
MaJIbIX TPYIIax, a TAaKXkKe UCIOIb30BAaHUE HAa YPOKaX 3JIEMEHTOB TEXHOJIOTHUH MPOJAYKTUBHOTO
YTEHHS.

Ilpeomemuvimu pesynomamamu usydeHus npenmera «bHonorusy SBISIOTCS ClEIyIONIHE
YMCHHSI:
1-s TuHUS pa3BUTHS — OCO3HAHUE POJIU KU3HU:
° OTIPEEIATh POJb B MPUPOIE PA3TUUHBIX TPy OPraHU3MOB;
° OOBSACHSATH POJIb KUBBIX OPIraHU3MOB B KPYTOBOPOTE BEIIECTB IKOCUCTEMBI.
2-51 TUHUSI PA3BUTHUS — PACCMOTPECHHUE OMOJIOTUICCKUX MTPOILIECCOB B PA3BUTHH:

®  [IPUBOJUTH MPUMEPHI MPUCTIOCOOTIEHUIM OPraHU3MOB K cpe/ie 0OUTaHUs U OOBACHATH
UX 3HAUYCHUE;

® HAXOAWTh YEPThI, CBHUJETEIBCTBYIONIUE OO YCIOKHEHHH >KUBBIX OPraHU3MOB IO
CPaBHECHHIO C MIPEIKaMH, U JaBaTh UM OOBSICHEHUE;

e  OOBSACHATH MPUCITOCOOJICHUS HA PA3HBIX CTAAMSIX )KHU3HESHHBIX ITHKJIOB.

3-5 TUHUS PA3BUTUS — HUCTIOIH30BaHHE OMOTOTHYECKUX 3HAHUMN B OBITY:

e  OOBSCHATH 3HAUCHHE KUBBIX OPTaHU3MOB B KU3HU U XO34HCTBE YETIOBEKA.

4-s1 TUHUS PA3BUTUS — OOBSICHATH MUP C TOUKH 3pEHUsI OHMOJIOTHH:

®  TIEPEYHCIATh OTIUYUTEIbHBIC CBOMCTBA KUBOTO;

e paznmuyaTth (MO TabnWile) OCHOBHBIE TPYMIBI XUBBIX OpPraHU3MOB (OakTepuu:
Oe3bsiepHBIC, SACpHBIC: TPHOBI, PAaCTCHHS, XUBOTHBIC) W OCHOBHBIC TPYIIBI PACTCHHIMA
(BOIOpOCTH, MXH, XBOIIIH, TJIAYHBI, TATOPOTHUKH, TOJJIOCEMEHHBIE U I[BETKOBBIE);

®  OMpeAeNsaTh OCHOBHBIE OpraHbl PACTEHUH (YACTH KIIETKH);

® OOBSCHATH CTPOCHUE M KU3ZHEJCATEILHOCTh M3YYEHHBIX TPYIII KUBBIX OPTaHU3MOB
(bakTepuu, TrpuOBI, BOJAOPOCIH, MXH, XBOIIH, IUIAYHBI, IMAIIOPOTHUKH, TOJIOCEMECHHBIC H
IIBETKOBBIE);

® TIOHMMATh CMBICT OMOJIOTUYECKUX TEPMHUHOB;

®  XapaKTepu3oBaTh METOJbl OWOJIOTMYECKON Hayku (HAOMIOACHHE, CpaBHEHHE,
IKCIIEPUMEHT, U3MEPEHHE) U UX POJIb B TIO3HAHWUH KHUBOU MTPHPOJIHI;

® TIPOBOJHUTH OMOJIOTUYECKHUE OIBITHI U IKCIEPUMEHTHI H OOBSICHATh UX PE3YJIbTaThl;
MOJIb30BATHCSA  YBEIUYHUTCIBHBIMA TPHOOpAaMH H  HUMETh JJICMCHTApPHBIC HABBIKH
MPUTOTOBIICHUS U U3YUYCHHUSI IPEMapaTOB.

5-1 JIUHHS pa3BUTHS — OILCGHUBATh IOBEJECHHE YEJIOBEKa C TOYKH 3PEHHs 3I0pOBOro obpasa
JKU3HU:

®  UCIOJB30BaTh 3HAHUS OMOJIOTHH P COOJIOICHUY TPABUI ITOBCETHEBHOM I'MTUEHBI,

®  pa3IUyaTh CheJOOHBIC U SOBUTHIC TPUOBI U PACTEHHUSI CBOCH MECTHOCTH.



[IpenmeTHbIe pe3yabTaThl OOyUEHUSI B CpPEAHEH LIKOJIE BKIIIOUAIOT OCBOEHHBIE 00yYalOIIUMUCS
B XOJIc M3y4eHUs Y4YeOHOro mpeaMera YMEHHUs. BkioyaroT crenuduyeckue Uisi JaHHON
peIMETHOM 00JaCTH, BUIBI NESTEIBHOCTH MO MOJYyYEHUIO HOBOTO 3HAHUS B pamMKax y4eOHOro
npeaMera, ero npeoOpa3oBaHUIO0 M MPUMEHEHHI0, (OPMUPOBAHME HAYYHOTO THIA MBIIUICHUS,
HAYYHBIX MPEJCTaBICHUN O KIIOYEBBIX TEOPHSIX, TUIAX U BHJAX OTHOILIEHHI, BlaJileHHEe HAy4YHOI
TEPMHHOJIOTHEH, KITFOUEBBIMH MMOHSATUSAMHI, METOIAMH U TTPUEMAMHU.

OcHoeHble npeomemuble pe3yabmamosl 00y4eHUs OUON02UU:

1) ycBOGHUE CHCTEMBI HAYYHBIX 3HAHUH O )KMBOU MIPHUPOJIC U 3aKOHOMEPHOCTSX €€ pPa3BUTHUS JUIS
dbopMUpOBaHUS €CTECTBEHHOHAYYHOI KapTUHBI MUPA;

2) dhopMupOBaHHE TIEPBOHAYAIBLHBIX CUCTEMATU3UPOBAHHBIX MPEACTABICHUN O OMOIOTHYECKUX
00BeKTax, IMpoleccax, SABICHUSAX, 3aKOHOMEPHOCTSIX, 00 OCHOBHBIX OHOJIOTMYECKUX TEOPHUSIX,
HKOCHCTEMHOH OpraHu3ali >KU3HH, O B3aUMOCBS3M BCEro JKMBOTO B Oumocdepe, o
HACJIEICTBEHHOCTH ¥ U3MEHUYHUBOCTH; OBJIJICHUE MOHATHIHBIM anmnapaToM OHOJIOTHY;

3) mpuoOpeTeHHE OIBITa HWCIOIB30BAHUS METOAOB OHOJOTMYECKOW HAyKH W TPOBEACHUS
HECJIOKHBIX OMOJIOTUYECKUX IKCIIEPUMEHTOB IS U3YUYCHHUSI )KUBBIX OPraHU3MOB;

4) mOHMMaHHE BO3PACTAMONICH pOJIM €CTECTBEHHBIX HAyK W HAY4YHBIX HCCJICIOBAaHUN B
COBPEMEHHOM MHpE, IOCTOSHHOTO IIpollecca OHBOJIOIMH HAYyYHOrO 3HAHUS, 3HAYMMOCTHU
MEKYHAPOJIHOTO HAyYHOT'O COTPYAHUYECTBA;

5) ¢dopmMupoBaHHE OCHOB 3KOJOTUYECKOW TPAMOTHOCTH: CIIOCOOHOCTH OLIEHUBATH MOCIEACTBHS
NeSITeTIbHOCTH YeJIOBEKa B IMPHPOJIE, BIUSHUE (DAaKTOPOB PUCKA HA 3/I0POBbE YEIOBEKA; YMEHHE
BBIOUpATH 1IENIEBbIE U CMBICTIOBBIE YCTAHOBKM B CBOMX JCMCTBUSX M MOCTYIIKaX MO OTHOIICHHUIO K
KUBOW TIPUPOJE, 3/0POBBI0 CBOEMY M OKPY’KAIOILIMX, OCO3HAHHE HEOOXOJWMOCTH COXPAaHEHUS
Ouopa3zHO00pa3us U MPUPOIHBIX MECTOOOUTAHUIA;

6) 00BsicCHEHHE POJIM OMOJIOTUM B MPAKTHYECKOM ACSITEIILHOCTH JIFOACH, MECTa U POJIM YeJIOBEKa
B IIPUPOJIC, POACTBA OOITHOCTH MPOUCXOKACHUS U IBOIIOLUN PACTEHUH U )KUBOTHBIX;

7) oBnajeHHEe METOJaMU OHMOJOTHYECKON HayKH; HaONIOJIeHWE U OMUCaHHe OMOIOTHYECKUX
O0BEKTOB M TIPOIIECCOB; IIOCTAHOBKA OHMOJOTHYECKUX OSKCIIEPHUMEHTOB M OOBICHEHHE WX
pe3yNbTaTOB;

8) dopMupoBaHUE TIPEACTABICHUN O 3HAYCHUU OMOJIOTHYECKUX HAYK B PEUICHUU JIOKAIBHBIX U
III00aNBHBIX YKOJIOTUYECKUX MPOOIIeM, HEOOXOJUMOCTH PAllMOHAIIBEHOTO MPUPOIOTIOIb30BAHMUS;

9) ocBoeHue HpUEMOB OKa3aHWs MEPBOW IMOMOIIM, PALMOHAIBHON OpraHu3aluu Tpyda U
OTJIbIXa, BBIPAIIIMBAHKS U PAa3MHOKEHUS KyIbTYPHBIX PAaCTEHUH U JOMAIIHUX KUBOTHBIX, YXOJa 3a
HUMU.

B pesyabrare usydenusi kypca «buosorms. 10 kiaace» yuenmkm 10 kiacca
HAy4aTcs:

- 00vACHAMb: PONb OMOJOTMYECKUX TEOpUH, WAEH, NMPUHIMIIOB, TUNOTE3 B (HOPMHUPOBAHUU
COBPEMEHHOM €CTECTBEHHOHAyYHOM KAPTUHBI MHUpPA, HAYYHOIO MHUPOBO33pPEHHUSA; €IUHCTBO
KUBOW W HEXXHMBOW IPUPOJIBI, POJCTBO KUBBIX OPraHU3MOB, UCIIOIb3YsI OMOJIOTUYECKUE TEOPHH,-

3aKOHBI 51 IIpaBUIIa; OTpULIATEIILHOE
BIIMSHUE AQJIKOTOJI, HHUKOTHHA, HAPKOTHYECKHX BEIECTB HA PAa3BUTHE 3apOJbIIIa YEIOBEKA;
BIMSHUE MyTareéHOB Ha OpraHU3M UYEJOBEKAa; HACJIEJCTBEHHBIX 3a00JIeBaHUN, TEHHBIX MU
XPOMOCOMHBIX MyTaIui,

- YCmMaHaeIueams 83aUMOC8A31 CTPOCHUS U (YHKIMHA MOJIEKYN B KIJIETKE; CTPOCHHUS U
(GYHKIMI OPraHOMI0B KIIETKU; IIACTUYECKOTO M SHEPTeTUYECKOr0 0OMEHA; CBETOBBIX U TEMHOBBIX
peakuuii pOTOCUHTE3A;

- peuwiams 337294 PA3HOU CIOKHOCTH IO OMOJIOTHH

- cocmaenamo cxemul CKpELIMBaHuUs, IyTel NIEpeHOCa BEIIECTB U SHEPTUU B IKOCUCTEMAX (LU
IUTAHUS, IMIIEBBIE CETH);

- Onucvleams KIETKH pACTEHUH U JKUBOTHBIX (IIOJ MHUKPOCKOIOM), 0coOel Buaa IO
MOpP(OJIOrHUECKOMY KPUTEPUIO, JKOCHCTEMBI U arpo3KOCHCTEMBbl CBOEH MECTHOCTH;

- cpasHugams OMONOTHYECKUE OOBEKTHI (KJIETKU PACTEHHH, KUBOTHBIX, TPUOOB M OaKTEpHid,
9KOCHCTEMBI U arpO’KOCUCTEMBI), IPOLIECCH] U sIBJIEHUS (OOMEH BELIECTB y PACTEHUHN U )KUBOTHBIX;

6



MJIACTHYCCKUN U SHEPTeTHYECKUN 0O0MeH; (DOTOCHHTE3 W XEMOCHHTE3; MHUTO3 U MEH03; Oecrooe
1 I10JIOBOC pa3MHO)KeHI/Ie; OHHO[[OTBOpeHI/Ie y IIBECTKOBBIX paCTeHI/II\/JI IIO3BOHOYHBIX KHMBOTHBIX,
BHEIITHEE U BHYTPEHHEE OIIOJJOTBOPCHHE U JIeJIaTh BBIBOIBI HA OCHOBE CPABHEHUS;

- QHAMU3UPOBAMb U  OYEeHU8AMb PA3INIHBIC TUIIOTE3bl CYIIHOCTU KHU3HH, MPOUCXOKICHHUS
JKU3HM W YeJIOBEKa, YEJOBEUSCKHX pac, TII00ajabHbIe aHTPOIOTrEHHBIC M3MEHEHHS B Omocdepe,
ATHUYECKHUE ACTIEKThI COBPEMEHHBIX UCCIICIOBAaHUI B OMOJIOTHYECKON HAYKE;

OCYWecmensims — CamMoCmMOosIMenbhblll  NOUCK OUONO2UHECKOU — UHGOpMAayuu B Pa3IMIHbBIX
HUCTOYHHUKAX (yqe6HHx TCKCTax, CHpaBO‘-IHI/IKaX, HaquO-HOHYHHpHBIX U3JaHusXx, KOMHLIOTepHBIX
0azax, pecypcax MHTepHETa) U IPUMEHSTH €€ B COOCTBECHHBIX MCCIICTIOBAHUSAX.

Y4yeHNKH NoJIy4aT BO3MOKHOCTh HAYUYHTHCS:

- gbl0GU2AMb 2UNOMe3bl O BO3MOXKHBIX TIOCIEICTBUSAX ACSITEIbHOCTH YEJIOBEKA B SKOCUCTEMAX U
ouocdepe;

- apeymMeHmupoeams CBOI0 TOUYKY 3PEHMSI B XOJ€ JUCKYCCUU MO OOCYXIEHHUIO INI00AIBHBIX
9KOJIOTHYECKHUX TpobIIeM.

- 2pamommuo ogopmasime pe3yabTaTbl OMOIOTHUECKUX UCCIEI0BAHUMT;

- 0bocHo8blgamb U COOMIOIATh MPABUI MOBEACHUS B OKpYJXKAIOUIeH cpene, Mep MpOQPIIaKTHKU
pacnpocTpaHeHusi BUPYCHbIX (B ToMm umcie BUY-undeknuu) m apyrux 3a00JieBaHHM, CTPECCOB,
BPEIHBIX MPUBBIYEK (KypeHUE, aTKOTOJIM3M, HAPKOMAaHHs);

- 0Ka3b16amb NEPBYIO OMOIIb IIPU NMPOCTYAHBIX U JAPYIUX 3a00JI€BaHUAX, OTPABICHUU IHUILEBHIMU
MPOIYKTaMH;

- OoyeHueamv ITUUECKUE AaCHEKThl HEKOTOPbIX HCCIENIOBaHUNM B 00jacTM OMOTEXHOJOTUU
(KJIOHUPOBaHUE, HCKYCCTBEHHOE OIUIOJJOTBOPEHHUE).

TpeOGoBanus Kk pe3yjbTaTaM 0CBOCHHUSI Kypca OHOJIOTHH.

B mponecce oOyuenus Ouonorun B 10 Kimacce NpeayCMOTPEHO IOCTHDKEHHE YYalUMHUCS
CJIEYIOIINX JHYHOCTHBIX PE3YJIbTATOB!

* c(OpMUPOBAHHOCTh MOTHBALMU K TBOPYECKOMY TpPyay, K paboTe Ha pe3yJbTaT; OepeKHOMY
OTHOLICHHIO K MPUPOJE, K MATEPUAIIBHBIM U JyXOBHBIM LIEHHOCTSIM;

* chOpMHPOBAHHOCTh YOEKIEHHOCTH B BAXKHOW pOJM OHOJIOTMM B JKH3HU OOIINECTBA,
MOHUMAaHMs 0COOEHHOCTEH METOJ0B, IPUMEHSIEMbIX B OMOJIOTHYECKUX UCCIICIOBAHUIX;

* peamu3anus S3TUYECKUX YCTAHOBOK IO OTHOUIEHHIO K OMOJOTMYECKHM OTKPBITHSM,
UCCJIEOBAHMSM U UX pE3yJIbTaTaM;

* chopMHUPOBAHHOCTH HAYYHOM KApTUHBI MHpPAa KaK KOMIIOHEHTa OOIIEUETIOBEYECKON W
JUYHOCTHOM KyJIBTYpHI Ha 0a3e OMOJIOrMYECKUX 3HAHUH U YMEHHUIA;

* NMPU3HAHKE BBICOKOW LEHHOCTHU KM3HU BO BCEX €€ MPOSBICHUSX, 3/I0POBbS CBOETO M JIPYTHX
JIO/IeH; peanu3alusi yCTaHOBOK 370pOBOro o0pasa *KHU3HH;

* c(hOpMUPOBAHHOCTh IO3HABATENbHBIX MOTHBOB, HAIIPAaBJICHHBIX Ha OBJIAJICHHE HaBBIKAMH
CaMOCTOSITENIbHOTO TPUOOPETEHUS] HOBBIX 3HAHUM;

* 3HaHHE O MHOT0OOpa3uu >XKUBOW MPHUPOABI, METOAAX €€ M3YyYeHHUS, POJIH Y4EOHBIX YMEHHM
JUIsL TUYHOCTH, OCHOBHBIX IPUHIIUIIOB U NPABUJI OTHOLIEHUS K )KMBOW IIPUPO/IE.

Taxxe npeaycMOTPEHO JOCTHKEHUE MeTanpeIMeTHBIX Pe3yIbTaTOB, TAKMX KaK:

*OBJIQJICHUE COCTABIIIOIIMMHU HCCIIEI0BATENBCKON M MPOEKTHOM AEATENbHOCTH, B TOM UHCIE
YyMEHHEM BUJAETHh MpoOJeMy, CTaBUTh BOIPOCHL, BBIABUIATH TUIOTE3bl, JaBaTh OINpEAEIEHUs
HOHATHUAM, KJIACCU(PHUIMPOBATh, HAOMIONATh, MPOBOAUTH HKCIHEPUMEHTHI, JeNlaTh BBIBOABI U
3aKIJIIOUEHUs1, OOBSICHSTD, JOKA3bIBaTh, 3AIIUIIATH CBOU UJIEH;

* KOMIETEHTHOCTh B 00JacTH  HCMOJNB30BaHUS  HMH(OPMAIIMOHHO-KOMMYHHMKATHBHBIX
texHoioruit (UKT), ymenue paborath ¢ pasHbIMH HMCTOYHUKAMU OHOJOrHYEcKOM HHGOpMaIuy;
CaMOCTOSITENIbHO HAaXOAMTh OHOJOTMYECKYl0 MH(OPMAIMIO B PA3TUYHBIX HCTOYHUKAX (TEKCT
yueOHUKa, JOMOJHUTENbHON JuTepaType, CIPAaBOUYHMKAX, CIIOBapsX, HHTEPHET pecypcax);
aHAJM3UPOBATh U OLIEHUBATh HH(POPMALINIO, TIPE0OPa30BIBATE €€ U3 OJTHOW (POPMBI B IPYTYIO;

* YMEHHUE aJIeKBaTHO UCIOJIb30BaTh peUYeBbIe CPEICTBA AJIs JUCKYCCUM U apTyMEHTAllUu CBOEH
NO3UIMH, BBICIYLIMBaTh M CPaBHUBATh Pa3HblE TOUKU 3pEHUsS, apryMEHTHpPOBAaTh CBOIO TOUYKY
3peHusi, OTCTauBaTh CBOIO MO3UIIHUIO;



* CIIOCOOHOCTH BBHIOMpPATH I1I€JIEBbIE U CMBICIOBBIE YCTAHOBKH ISl CBOUX JIEHCTBUM, MOCTYIKOB
10 OTHOLIEHUIO K KMBOW IIPUPOJIE, 3JOPOBBIO0 CBOEMY U OKPYIKAIOLIUX.

JlocTrkeHne npeaMeTHbIX pe3yJibTaToB, 3HAHUM, YMEHUH, KOMIIETEHTHOCTEH,
XapaKTepU3YIOMIUX KadecTBO (YpOBEHb) OBJIAJCHHUA YYALUIUMHUCA COJICPKAHHEM Y4eOHOro
IpeaAMeTa MpeyCMaTpUBAaeT:

* XapaKTEPUCTHKY COJCpKAaHUS OMOJIOTMYECKUX TEOPHH (KJIETOUYHOW TEOPHUH, IBOIOLMOHHOM
teopun Y. J[lapsuna), yuenus B.M. Bepnanckoro o Owuocdepe, 3akoHoB I. Mennaens,
3aKOHOMEPHOCTEH HM3MEHYMBOCTH, BKJIA/Ja BBIJAIOIIMXCA YYEHBIX B pa3BUTHE OHMOIOTUYECKOH
HayKU;

* YMEHHE OIpENeNATh CYUIECTBEHHbIE NPU3HAKKA OHMOJIOTUYECKUX OOBEKTOB M MPOIIECCOB,
COBEPILAIOIIMXCA B )KMBOM MPUPOJIE HA PA3HBIX YPOBHSAX OpraHU3ALMH )KU3HU; YMEHUE CPAaBHUBATh
MEXIy c000# pasznuuHble OMOJIOrMYeCKHe OOBEKTHhI, CPAaBHHBATh M OICHMBATH MEXIY COOOii
CTPYKTYpHbIE YpPOBHH OpraHH3allMd >XU3HU; OOBSICHEHHE poJii Ouosorud B (GOpMHPOBAHUU
HAYYHOTO MHPOBO33DEHHS; BKJIa/Ja OWOJIIOTMUECKUX Teopuid B (OPMHUPOBAHUE COBPEMEHHOM
€CTECTBEHHOHAy4YHOM KApTUHBl MHUpPA; OTPULATEIBHOTO BIMSHHUS  aJIKOrOJiA, HHUKOTHHA,
HapKOTUYECKUX BEIIECTB Ha PA3BUTHUE 3apOJIblllIa YEJIOBEKAa; BIMSHMUS MYTarecHOB Ha OpPraHU3M
YeNI0BEeKa, IKOJOTHYECKHX (DaKTOPOB HA OPTaHU3MBI; IMPUYUH SBOJIOINH, WU3MEHSIEMOCTH BHJIOB,
HACJICJICTBEHHBIX 3a00I€BaHU, MyTaIlui, YCTOMYMBOCTH  CMEHBI SKOCHUCTEM;

* YMEHHE IPUBOJUTH JOKA3aTEIbCTBA (APTyMEHTAIINIO) SAMHCTBA KUBOM M HEXUBOU MPUPOJIBI,
e€ YpOBHEBOW OpraHM3alMl M DSBOJIIOIMM; POJCTBA JKUBBIX OPraHHW3MOB; B3aUMOCBSI3EH
OpPraHM3MOB M OKpY’Kalollell cpeabl; HEOOXOAMMOCTH COXPAHEHHUS MHOrooOpasusi BUIOB U
9KOCHUCTEM;

* YMEHHE MOJIb30BATHCS OMOIIOTUYECKON TEPMUHOIOTHEH U CUMBOJIUKOM;

* YMEHHE pelIaTh AJIEMEHTApPHBIE OMOJOTHYECKUE 3a/1a4M, COCTABIIATH DJIEMEHTAPHBIC CXEMBI
CKpEILIMBaHHS M CXEMbI IEPEHOCA BEILIECTB U SHEPTUH B IKOCUCTEMAX (LICTH TTHTAHUS)

Pasnen 3. Conep:kanue yueOHOro mpeamera.

Beenenue (3 4)

[Ipeamer wuccnenoBanusi Ouonoruu. CHUCTEMHBIM TOAXOJ B OHOJOTHYECKOM TO3HAHUU.
OcCHOBHBIE CBOMICTBa JKMBBIX CHCTEM: JUCKPETHOCTb, COINOJUYMHEHHE, YIOPSAIOUYEHHOCTD,
OTKPBITOCTb JJI1 BELIECTB U SHEPTUU. Y POBHU OPraHU3alNN KUBOW MPUPOJIBI.

Hemoncmpayus: TaOIUIBI U CXEMBI, OTPAXKAIOIIUE Pa3HOOOPA3HUe KUBBIX CUCTEM M IKOCHUCTEM,
repbapHble MaTepuaibl; KOJUJIEKIUH, WUIIOCTPUPYIOIIME H3MEHYMBOCTh, HACJIEICTBEHHOCTbD,
60pb0y 3a CylecTBOBaHHE, Pe3yJIbTaThl HCKYCCTBEHHOTO 0TOOpA.

Pasnen I. Buonoruyeckue cucreMbl: KjIeTKa U opraiusm (52 u)

Tema 1. Xumus kjiaerku (9 4)

buoxumus. Baxuelie XuMU4YecKre 3JIeMEHTHI KieTku. Heoprannueckue BemectBa. Bona,
0COOEHHOCTH CTPOEHHsI MOJIEKYJIbl, (PYHKIIMU B >KMBBIX opraHuzMax. OpraHudyeckue COeIUHEHUSI.
VYrneBoasl (MOHO-, OU- W ToOaMcaxapuiel), Ux (yHkuud. Jlunuapl (KUpPbl U KUPOIOAOOHBIE
BemiecTBa), ux QyHkuuu. benku. Ctpoenue Mosekysbl Oenka; NepBUYHAs, BTOPUYHAS, TPETUUHAS,
yeTBepTUYHasi CTPYKTypbl. [leHarypauus. buonornuyeckune @ynkuuu OenkoB. HykinenHoBbie
kucioTel. Crtpyktypa Monekynsl JIHK, npunuun xommnementapHoctu, pemukanus JIHK.
Undpopmannonnas pynkuusa JAHK. Ocobennoctu crpoenus PHK, tunsr PHK; ¢ynknuun PHK B
kierke. AneHosuntpudocdar (ATD) — yHUBepcabHBIA OMOIOTUYECKUN aKKYMYJISTOpP SHEPTHH.
Crpoenue moiekyiiel AT®. Makpospruueckast CBs3b.

Hemoncmpayus: TaOIULBI, CXEMbI, MOJEIH, WUIIOCTPUPYIOIINE CTPOCHHE MOHOMEPOB U
OMOTOIUMEPOB.

Jlabopamopnwvie pabomoi:

1. Ponbs hepMEHTOB B OMOXMMHUUYECKUX PEAKIIHSIX.

Tema 2. HekJieTounble popmbl sKu3HHU (44).

Hexknerounsie ¢popmbl xu3HU. OCOOCHHOCTH CTPOEHUS, KUZHEAEATEIIbHOCTH U Pa3MHOKEHUS
BUPYCOB, UX POUCXOXAeHUE. BupycHble 3a00sieBaHus, UX JIeUCHHE U MPO(UIAKTHKA.



Hemoncmpayus: TaOAMLBI, CXEMbl, MOJENH, WUIIOCTPUPYIOIIUE CTPOCHHE BUPYCOB, HX
pa3MHOKEHUE.

O06o001eHre 3HaHM 110 TeMaM: «XuMus KieTkd. Hexsetounsie popMbl )KU3HU — BUPYChD»

Konrponbaas pabora Nel mo temam: «Xumus KieTkd. Hekierouneie (OpMBI KH3HH —
BUPYCBI»

Tema 3. KileTka— 1eJIOCTHAsI CHCTeMa B3aUMOCBSA3aHHBIX OpraHon10B (9 4)

Knerounas Tteopuss Kak HCTOpPUYECKM II€pBOE TeopeTHyeckoe 0000IIeHne OUOIOIHH.
CoBpeMeHHBIN 3Tall B UCTOPUM Pa3BUTHUSL KJIETOUYHON TE€OpUHU. 3HAUYEHUE KIETOUYHON TEOopuu JUIs
pa3BuTHsl Onostoruu. OOmMHA MJIaH CTPOEHUS KJIETOK MPOKAPHOT M 3ykapuoT. IloBepxHOcTHBIE
CTPYKTYpBI (KJIETOYHAsI CTEHKA, TIIMKOKAIUKC), cTpoeHne u pyHkiun. Kiaerounsie MeMOpaHbl: UX
CTpoeHue U QpyHKuuu. Snpo, ero ctpoeHne U GyHkuuu. KoMIOHEHTHI sapa: AApbIIIKO, XPOMaTHH
U XpoMocoMbl. BakyonspHas cuctema KIETKM (3HAOIUIa3MaTHuYecKas ceThb, ammapar [ombaxu,
JIU30CcOoMbI, Bakyonn). HememOpaHHble opraHoubl KJIETKH — pruOocoMbl. ONOpHO-IBUTraTEIbHAS
cucTeMa KJIETKH: MHKPO(QHIAMEHTBI, MHKPOTPYOOUKH, KIETOYHBIH 1eHTp. OpraHouabl
HepeABHKEHHSI: PECHUYKH U KTyTUKU.

Hemoncmpayus: TaOMULBI, CXEMbl, MOJEIH, WILIIOCTPUPYIOIIUE CTPOCHUE PACTUTENIbHBIX U
KUBOTHBIX KJIETOK U OPraHOUJIOB.

Jlabopamopusie pabomul:

2. CpaBHEHUE CTPOCHMSI KJIIETOK IIPOKAPUOT U 3YKapHOT.

3. SIBneHus m1a3Moiun3a 1 JIe11a3Moiin3a B paCTUTEIbHBIX KJIETKaX.

Tema 4. ’Ku3HeHHBIH MUK KJIETKH (4 ).

Kuznennsrii nmkn kierku. HMutepdasza, ee 3Hauenume. Amurto3. Muto3. Pa3el MuUTO3a:
npodasa, metadasa, anadaza, tenodasza. buonorndeckuii cMpica MuTO3a. PetyKIiioHHOE JiesieHue
— wMeio3 u ero ¢asel. MHTepdaza. Meiioz 1. OcobenHoctu mnpodasbl [. Kowbroramus wu
KpoccuHrosep. Metadasa I, anadasa I, renodaza 1. Meito3 Il,ero ¢aspl. Koneunsiii pesynbrat
Meiio3a, ero OuMoJoruuecKkoe 3HayeHue. Perynsanus kierouyHoro nukia. ['mbenp KIeTku: anomnros,
HEKpPO3.

O6o06menne 3Hanmit mo remam: «Kietka— nenoctHast cuctema. JKU3HEHHBIN LUK KJICTKID.

Kontponbnast pabora Ne2 mo temam: «Knetka— menoctHas cucrema. KU3HEHHBIN ITUKIT
KIIETKI.

Tema 5. Kinerka — oTkpbiTas cucrema. O0MeH BeliecTB M npespaiienue 3Heprum (13 4).

OOMeH BelIecTB — OCHOBA JKU3HEICATEIbHOCTH KiIeTKU. [lnacTuueckuil n sHepreTnyeckuit
obmeH. ['mukonu3. AspoOHOE OKHCTIeHHEe. DHEPTeTUIECKUN BBIXO/I MIOJTHOTO adPOOHOTO OKUCTICHUS
rimoko3bl. PorocunTes. Mcropus usyuenus ¢orocunresza. Brmnag KA. Tumupsszesa B usyuyeHue
¢dorocunTe3a. CBeToBast u TeMHOBas (a3bl GporocuHTe3a. [lnmaHeTapHas EHHOCTh (OTOCHHTE3A,
€ro MpakTHYeCKoe 3HaueHHe B CO3JaHMM HedTu, rasza, KaMeHHOro u Oyporo yriei. Biusxue
dakTopoB BHemIHEH cpenbl Ha (HOTOCHUHTES. buocuntes OGenkoB. ['eHeTHueckuil KOI.
MonekynsipHass Teopusi TeHa, ee 3HaueHue. Jrambl OuocuHTe3a Oenka. TpaHckpumims -
obpazoanne u-PHK na wmarpumne JIHK. Tpancmsamus. I[leHTpanpHass gorMa MOJEKYISPHOU
6uonoruu.

Hemoncmpayus: Tabnul, cXeM, WUIIOCTPUPYIOIIUX SHEpPreTudeckuii oOmeH, (OTOCHHTES,
O6uocHuHTe3 OelKa; OINBITOB, JEMOHCTPUPYIOIIUX Pe3yIbTaThl (POTOCHHTE3A.

Ipakxmuueckue pabomoi:

1. PemeHue 3eMEeHTapHBIX 33124 110 MOJIEKYJIIPHON OMOJIOTHH

O6o6menne no temMe «Kierka — oTkpbiTas cucremMa. OOMEeH BEUIECTB M IpEeBpalleHUe
DHEPIHH.

Kontponbnast pabora Ne 3mo Teme «Knerka - orkpeitas cucrema. OOMEH BeEmIECTB U
IIPEBpALICHUE SHEPTUU».

Tema 6. PazmHoskeHnue u pa3sutue opraHiuzmos (13 4)

CriocoObl  pa3MHOXKEHHs OpraHu3MoB. becronoe pasmHOxeHHEe U ero (Gopmbl (AeneHue
OJITHOKJIETOYHBIX OpPraHU3MOB, BEreTaTUBHOE pa3MHOkeHue). IlomoBoe pa3MHOXKEHME, €ro
3HaueHue Ui 3BoJouuu. Pa3BuTHE MOJOBBIX KJIETOK (rameroreHe3). Craguu crepMaToreHesa.
OcobenHoctn cTpoeHust crnepMaro3ougoB. Cramuu oBoreHe3a. (OCOOCHHOCTH  CTPOEHUS
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sitiekaeTok. OIUTOA0TBOpPEHUE, €ro OMOoJIoTHYecKoe 3HaueHue. YepemoBaHWe TMOKOJICHUN B
JKU3HEHHOM Iukie pacreHuid. Crmopodur u ramerodut. J[BoiHOE OIUIOIOTBOPEHHUE I[BETKOBBIX
pacrenuii. Ilaprenorenes. OntoreHe3. OCOOEHHOCTHM HWHAMBHUIYAJIBHOTO Pa3BUTHS >KUBOTHBIX.
OMOpHOHANBHBIA TIEPUOJA  PA3BUTHS KUBOTHBIX. [lOCTAIMOpHMOHANBHBIA TMEPUOJ PA3BUTHS
KUBOTHBIX. [IpsiMoe u Henpsimoe pa3BUTHE.

Hemoncmpayus: TaOAWIBI, CXEMBI, WILIIOCTPUPYIOIIME JSTambl MHTO3a, Meio3a, CTaauu
OHTOI€HEe3a, CIIOCOOBI OECIIOJIOTO U MOJIOBOTO PA3MHOXKEHHUS, YepPEI0BaHUs TTOKOJICHH, JBOMHOTO
OTUIOJJOTBOPEHUS.

Jlabopamopuvie pabomol:

4. CTpoeHue MOJOBBIX KIIETOK.

O6061eHue o TeMe « Pa3MHOXkeHHE U pa3BUTUE OPTaHU3MOBY.

KonTponbras padota Nedmno teme «Pa3MHOXEHNE U pa3BUTHE OPTAHU3MOBY.

Pa3znea I1. OcHOBHBIE 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH U U3MEHYNBOCTH

Tema 1. 3akoHoMepHOCTH HacJaeACTBeHHOCTH (15 u)

I'. MeHzienp — OCHOBOIOJIO)KHUK F€HETUKH, €r0 MPeIUIeCTBEHHUKH. [IpuHImn auckpeTHon
HACJICICTBEHHOCTH, €r0 3HAa4YeHHWE JUIS YCICNITHOTO PAa3BUTUS TEHETHKU. MOHOTHOpPHUIHOE
ckpemuBanue. ['ubpumonoruueckuii MeToa. 3aKoH eAMHO00pa3us TMOPUAOB MEPBOTO MOKOJICHUS
(mepBbIit 3ak0H Menzenst). 3akoH paciueruieHus (Bropoid 3akoH Menpens). O0bsICHEHHE 3aKOHOB
Mengenss ¢ DO3MUMKA TUNOTE3bl YHUCTOTHI TaMeT. AHAIM3UPYIOIIEEe CKpEUIMBaHUE. 3aKOH
HE3aBHCHMOI'O0 KOMOMHHMpPOBaHUS MPU3HAKOB (TpeTuil 3akoH MeHnenst), ero 3HaueHue JUIs
000CHOBaHHS KOMOWHATUBHOM W3MEHYMBOCTU. [IpOMEXKYTOUHBI XapakTep HacjelI0BaHUS.
CuerieHHOe HacnenoBanue. 3akoH T. Moprana, BKJIaJ €ro IIKoJIbl B 000CHOBAHHE XPOMOCOMHOMN
TEOpPUM HAaCleACTBEHHOCTH. HapylieHue cuemieHuss reHoB, €ro NOCIeACTBUs. |'eHeTnueckue
KapThl XpOMOCOM. XpPOMOCOMHAasi TEOpHs HACIEACTBEHHOCTH — BBbLAAroOIIeecss 0000IIeHne
Ouonoruu mepBod 4eTBepTH XX B., KpaTkas UCTOPHS, OCHOBHBIC MOJIOKEHUS. XPOMOCOMHOE
ompeneneHue  nona.  HacnemoBanwe,  cuemieHHoe ¢ nosioM.  [luTomnasmatuyeckas
HaCJEeJACTBEHHOCTh. KpaTkasi MCTOpHUsl pa3BUTHS MOJICKYJSAPHON TeHeTWKH. [ €HHas WHKEeHepus,
MEePCHEKTUBBI PA3BUTHS B HAIIPABJICHUH MOJYUYECHHsS] MAaTEPUATIOB U JIEKAPCTB HOBOT'O MOKOJIEHUSI.
CouManbHO-3THYECKHE  TPOOJEeMBbI  CO3/IaHUS  TPAHCTEHHBIX  OPraHU3MOB. [ eHeTHyecku
MOJIU(PUIIUPOBAHHBIE MTPOTYKTHI.

Jlemoncmpayus: repbapHble MaTepHaNbl 1O pe3ybTaTaM CKPEIIUBaHUSI PACTEHUN Ha yueOHO-
OTIBITHOM YyYacTKe, TaOJHIIbI, CXEMbI, HILTIOCTPUPYIOIINE 3aKOHBI HACJIEICTBEHHOCTH, TEPEKPECcT
XPOMOCOM.

Obobwenue 3Hanuil.

1. Belmarommuecst oTe4eCcTBEHHLIE TCHETHKU.

2. TlepcneKTUBBI Pa3BUTHS, COLMATHHO-ITHYECKHE MPOOIEMBI MOJIEKYISIPHONH TEHETUKH U
TEHHOUN WH)XEHEPHUH (JTUCKYCCHS).

Ipaxmuyeckue pabomul:

2. Pemenne THMIOBBIX 3aJ1a4 110 TEHETHKE.

IlepeyeHb NpakTHYECKHUX U JIA00OPATOPHBIX PadoT.

JlaGopaTtopHnast pabota «Poib pepMEHTOB B KIIETKE
Nel

JlaboparopHas paboTa CtpoeHue KIETKU 3YKapuoT: paCTeHUM, )KUBOTHBIX, TPHOOB.
Ne2

JlaGoparopHas paboTa « JIBM>KEHHE [TUTOILIa3MbD»
Ne3

JlaGoparopHas paboTa «SIBnEeHME MIa3MOIIN3a U ACTIIIa3MOJIN3a»
Neq

JlaGoparopHas paboTa «CTpoeHue TOJIOBBIX KIETOK. J[poOiieHHe 3UroThI, 3apOjbIIIEBbIC
Ne5 JIUCTKU

[IpakTuyeckas pabora «Penienne >1eMeHTapHBIX 33124 110 MOJICKYJIIPHON OMOJIOTHIY
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Nel

[TpakTuyeckas pabora
Ne2

«Pelrenre TUIOBBIX 3aaa4 110 rCHECTUKE»

Bcero: 70 yacos.
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Pa3nen 4. KajennapHo-teMaTH4YecKoe MJIAaHUPOBaHue 1o Kypey «O6mast 6uosiorusi. 10 kinace» (70 yacos, 2 yaca B He/1eJ110).

Hara dopMa opraHu3anuu OcHoBHbIE BUIbI YUeOHOI
Ne NPOBe/ICHUsI Tema pasnena u ypoka Y4eOHBIX 3aHATHH AeATeJbHOCTH
n/m | maan | ¢akr
BBenenue. (3 yaca).
1 [IpaBuna Tb B xabunere 6monoruu. [louemy BakHO H3yuaTh | BBOIHBIN XapakTepu3yrT 00IIyI0
0011yI0 OMOJIOTHIO. OMOJIOTHIO KaK yueOHBIH

npeameTr. COCTaBISIIOT CXEMY
«OCHOBHBIE 3TAIbl HAYYHOI'O
VCCJIEIOBAHMSI)

2 OcCHOBHBIE CBOWCTBA )KUBBIX CUCTEM. KomOunupoBanHsiii ypok | Onpeaenstor noustus: Ku3Hb.
AHaIH3UPYIOT TEKCT YueOHHUKA.

3 YPpOoBHU OpraHU3alyy )KUBOU IIPUPOJIBIL. KomOunupoBanHbiii ypok | PackpbIBatoT 3HaueHHE
OMOJIOTUYECKUX TTOHSATHH:
YpoBHM OpraHu3aluy >KUBOU
MaTEpUH.

Pa3nen |. Buosioruyeckne cucrteMbl: KjieTKa U opranusm (52 v)
Tema 1. Xumus kjaerku (9 4)
4 Baxwuerimme XUMHYECKHE AIEMEHTHI KJIETKH. | YPOK MpUOOpEeTeHUS [Touck HeobxoauMoit
Heoprannueckue Bemecrtsa. Boxa. HOBBIX 3HAHUU uH(pOopMaIuu B yueOHOMN

JUTEpAType

5 Opranudeckrie coelMHEHUs. YTIeBOIbl, UX (PYHKIINU. VYpok npuobperenus I'pynnosas pabota

HOBBIX 3HaAHUU

6 JIunu el (KUPBI U )KUPOMOI0OHBIE BEIIECTBA), UX QYHKIUH. Kom6unupoBanusiii ypok | [Touck HeoOxoaumoi
UHOPMAaLUHU B yUeOHOMH
JUTEpAType

7 benxu. Ctpoenue Monekyinsl 6enka. Jlenaryparus. KomOunupoBansslil ypok | Pabota ¢ Tekctom, ¢ Tabnuuei
«benkmy.

8 buonornueckue pyHKINN OEITKOB. KomOunupoBanHsslif ypok | I'pynnoBas paboTa, BHIITOTHEHUE

JI. p.Nel«Posb pepMeHTOB B OMOXUMUYECKUX PEAKIIUIXY.

1abopaTOpHON PabOTHI
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Hyxneunossie kuciotsl. Ctpykrypa mosiekysist JJTHK.

KoMOuHMpOBaHHBIN yPOK

Pabora ¢ TexcToM, TabauLeH
«HyK1enHOBBIC KUCIOTHD».

10 Oco6ennoctu crpoerns PHK, tuner PHK. ®@ynknun PHK B | KomOunupoBanssiii ypok | Pabota ¢ TekcTom yueOHMKa,
KJICTKE. HOUCK MH(pOPMALIUH.
11 AT® — yHuBepcalbHBId OWONOTHYECKUH akKymyJsaTop | KomOuHupoBaHHbIM ypok | Pabora ¢ TekcToM ydyeOHUKa,
SHEpPIrUHu. NOUCK MH(pOpMAINH,
COCTaBJIEHHE BOIPOCOB IO TEME.
12 Pemenue 3a1a4 no MoJsieKyIsipHOi OMOJIOTHH. VYpok pemenus Pewenne 3anau
IPAaKTUYECKHX 3a/1a4
Tema 2. HekJsierounble ¢gopmbl Ku3HHU (4 1)
13 Heknerounsie ¢opmbl  xu3Hu. OCOOEHHOCTH CTpOEHUs, | YPOK MpHOOpeTeHus PaGora ¢ TekcToM yueOHUKA,
KHU3HEICATEIIbHOCTY M Pa3MHOXKEHHUS  BHUPYCOB, UX | HOBBIX 3HaHHMU HOMCK UHQOPMAIIUH.
IIPOUCXOXKICHUE.
14 BupycHsie 3a60eBanus, X JeUeHUE U MPOPHUIAKTHKA. Kom6unupoBanusiii ypok | [Touck HeoOxoaumoit
uH(popMaIuu B yueOHOMH
JUTEpaType.
15 KonrponsHast pabora Nel mno Ttemam «XuMHSA KIETKU. | YPOK KOHTPOJIS 3HAHUH BrInonHeHue TeCTOBbIX 331aHUH.
HexkneTounsie (OpMBI JKU3HI»»
16 O6oOmenne mo TemaMm: «XuMus KieTkd. Heknetounsle | Ypok - ceMuHap OO6cyxeHre OCHOBHBIX
(hOpPMBI KUZHI BOIIPOCOB I10 TEME.
Tema 3. KiieTka - 1ejiocTHAsi CHCTeMA B3aMMOCBSI3AaHHBIX OPraHnouioB (9 4)
17 CoBpeMeHHBIH 3Tan B UCTOPUH PA3BUTHS KIETOUHOU TEOpUH. | YPOK MpHOOpETeHUs Pabora ¢ TekcToM y4ueOHUKa,
3HaueHue KIETOYHON TEOPHUH JUIsl pa3BUTHsI OMOJIOTHH. HOBBIX 3HAHUUI OMCK MH(QOPMAITIH.
18 OOmwmii muaH CTpOeHUs KJIETOK MPOKapHOT M 3ykapuoT. JI. | Ypok pemenus Brimonnenue nab.pab. u ee
p-Ne2. «CpaBHeHHE CTpPOECHMS KIETOK MNPOKAPUOT U | MPAKTUYECKUX 3a7a4 aHaIu3
JYKapUuoT».
19 IToBepxHOCTHBIE CTPYKTYPBI (kmeTouHas crenka, | KomOunupoBanHusiii ypok | 3amonHeHue Tadmuisl «Kierka u
TJIMKOKAJIMKC), CTPOSHHE U (PYHKIIUH. €€ OpPraHOM/Ibl», €€ aHaJIU3.
20 Krnerounsie MeMOpaHbl: UX CTpOeHHE U (QYHKIUH. KomOunupoBanHsiii ypok | 3anonHeHue Tadbnuibl «Knetka u
€€ OpPraHOM/Ibl», €€ aHAJIU3.
21 Anpo, ero crpoenne u ¢yHkuun. KommonenTs! szapa: | KomOuHMpoBaHHBI ypok | 3anonHeHue tadnuubl «Kierka n

AAPBIIIKO, XPOMATHUH U XPOMOCOMBI.

€C OpraHOn b, €€ aHAJIN3.
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22

HememOpanubie opraHou/ sl KIeTKH. PUOOCOMBI.

KoMOuHMpOBaHHBIN yPOK

3anonnenue Tadbauusl «Kinerka u
€ OpPraHoOMJIbI», ¢ aHAJIHU3.

23 BakyonsipHasi cuctema KieTKu (dHOOIUIa3MaTtudeckas ceTh, | KomOMHMpoBaHHBINA ypok | 3anonHeHnue Tabuuisl «Kietka u
anmnapar I'oJ1bJpKH, JIM30COMBI, BAKYOJIN). €€ OpraHoM/Ibl», €€ aHAJIM3.
24 JI. p.Ne3d. «SIBnenme mnasmonu3za M JIeIUIa3MojiM3a B | YPOK pelIeHUs Brimonnenue nab. pabd.u ee
PACTUTENIBHBIX KJIETKaX». IIPAaKTUYECKUX 3a/1a4 aHaIu3
25 JIBymeMOpaHHbIE OpraHOM/IbI KJIETKH. [Inactunel, | KomOunupoBauHusblil ypok | 3anosinenue Tadauisl «Kinerka u
MUTOXOHAPUH. €e OpraHoM/Ibl», €e aHaJIM3.
Tema 4. ’KusHeHHbIII IMKJ KJIeTKH (4 1)
26 JKu3HeHHBbIN UMK KIETKH. MuT03. AMUTO3. Ypok npuobpereHus PaGora c Tabnumeit «/lenenue
HOBBIX 3HAHUU KJIETOK. MUTO3».
27 Meiio3 u ero a3bl. ['nbenp KIeTKU: anonTo3, HeKPo3. Ypok npuobpereHus PaGora c Tabnumeit «/lenenue
HOBBIX 3HaHUHI KJIETOK. Meno3y.
28 O606menne 3HaHuii no Ttemam: «Knerka - nenoctHas | KomOunupoBanusiii ypok | Pabora c kaproukamu
cucrema. JKu3HeHHbII UKI KIETKN
29 Kontponbnaast pabora Ne2 mo temam: «Knerka - nenoctHas | YpoK KOHTPOJIS 3HAHHUM BrInonHeHne TeCTOBBIX 3aJaHUN.
cucrema. JKU3HEHHbIN LIUKI KICTKUY.
Tema 5. Kuerka - orkpbITas cucremMa. O0MeH BellecTB U npeppanieHue 3Hepruu (13 u)
30 OOMeH BeIeCTB - OCHOBA >KU3HENEATEIbHOCTH KIETKH. | YPOK IpuoOpeTeHus becena no Bonpocawm,
[TnacTuyeckuii ¥ YHEPreTUUECKHUI OOMEH. HOBBIX 3HAHUU COCTaBJICHUE CXEMBI
31 I'mukonu3. AspoOHoe okucieHue. DHepreruueckuil Bbixoa | KomOuHMpoBaHHBIN ypok | PabGora ¢ TekcToM M Tabnuiei
MIOJIHOTO a3pOOHOr0 OKHUCIIEHHMSI TITFOKO3BbI.
32 ®otocuntes. Uctopust nzydenus ¢orocuntesa. Bxiag K.A. | KomOunupoBanHblil ypok | BeicTyminenue ¢ cooOmmeHusIMu
Tumupssena B u3yueHue poTocuHTE3A.
33 CaeroBas u TeMHOBas (ha3bl POTOCHHTE3A. KomOunupoBansnsiii ypok | CocraBienue cxemsl «Da3bl
dboTocuHTE3a», paboTa 1Mo
BOIpOCaM
34 [TnanerapHas eHHOCTh (hOTOCHHTE3a (co3aHue HeTH, ra3za, | KomOuHMpoBaHHBI ypok | BricTyrienue ¢ cooOmeHusMu
KaMEHHOTO ¥ Oyporo yriei).
35 Bnusinue ¢paktopoB BHelIHeN cpebl Ha (POTOCHHTES. VYPok U3ydeHus: HOBOTO OO6cyxeHne mo Borpocam
MmarepHaia yueOHHUKA.
36 buocunTes 6enkoB. ['eHeTHYeCKHii KOJI. KomOunupoBanusbiit ypok | Ilowck qomoaHuTEIbHOM
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UHpOpMALIUH.

37 Orarbl OMocHHTE3a OerKa. KomOunupoBanHusiii ypok | Paborta ¢ Tabnuieit «buocunres
OETIKOBY.
38 Pemienue sneMeHTapHBIX 3a/1a4 [0 MOJIEKYJISIPHOM OMoJoTHH | YPOK perieHust Pemenue 3anau
IPAaKTUYECKHX 3a/1a4
39 Pemienue s1neMeHTapHBIX 3a/1a4 [0 MOJICKYJISIPHOM OHOJoTHH | YPOK peleHus Pabora ¢ Tabnuuei, ¢
IPAaKTUYECKUX 3a/1a4 pa31aTOYHBIM MAaTEPUATIOM
40 [Lp. Nel Pemienue sneMeHTapHBIX 3a7a4 MO MOJICKYJISIPHOW | YPOK pEeIICHUS Pabota c Tabnuei, pemenne
Ouosiorun IPAaKTUYECKUX 3a/1a4 3aja4 no coopuuky EI'D.
41 Oo6o06mienne 3Hanuit mo Teme «Kierka - OTKpbITas cucreMa. | YpOK - ceMUHap BricTynnenus ¢ cooOeHusMu
OOMeH BelecTB U NPEBPALICHUE SHEPTUN» 10 TEME.
42 Kontponbnast pabora Ne 3 mo Teme «Kierka - OTKpbITas | YpOK KOHTPOJISI 3HAHUM Pabora ¢ TecToBBIMU 3a/1aHUSMHU.
cucrema. OOMEH BeIeCTB U IIPEBpaIlleHUE SHEPIUU»
Tema 6. Pa3mHoxeHne ¥ pa3BuTHE OPranu3sMos (13 4)
43 CrniocoOsl Pa3MHOXKEHHUS OpPraHHU3MOB. becrnionoe | Ypok npuobperenus cocTaBJIeHHE cXxeMbl «Buapbl
pa3sMHOXKEHHUE U ero GopMbI HOBBIX 3HAaHUM BEreTaTMBHOTO PA3MHOXKECHUS.
44 [TonoBoe pa3MHOXEHHUE, €r0 3HAUYECHUE TS IBOJIOIIHHI Ypoxk npuoOpeTeHus I'pymnmosas pabora
HOBBIX 3HAHUU
45 Pa3BuTHe nonoBbIxX KieTok (ramerorenes). Ctaguu Ypok npuoOpereHus Pa6ora c Tabnuueit
ciepmaroreHe3a. OcoOEHHOCTH CTPOSHHSI CIEPMATO30H/10B. HOBBIX 3HAaHU «CriepMaToreHe3 1 OBOTCHE3Y.
46 Cranuu oBorere3a. OCOOEHHOCTH CTPOCHHUS SIUIEKIIETOK. VYpok pemienust Brimonnenue mad. paboTel u ee
JLp.Ned4. «CtpoeHue MoJIOBBIX KIETOK NPAaKTUYECKHX 3a/1a4 aHaJIM3.
47 O110/10TBOPEHHE, €r0 OMOJIOTHYECKOE 3HAYCHUE. KomOunupoBanHusiii ypok | PabGota ¢ kapToukamu
48 UYepenoBaHue MOKOJIEHUH B dKU3HEHHOM LIUKJIE PACTEHUH. KomOunupoBanHsslif ypok | PaboTa ¢ kaproukamu
Cnopodut u rameTodur.
49 JIBOMHOE OIJIONOTBOPEHUE LIBETKOBBIX PACTEHUM. KomOunupoBansnslif ypok | Pabota ¢ Tabnuneit «/{BoitHoe
OILJIOJIOTBOPEHUEN.
50 [TapreHorenes. KomOunupoBannslif ypok | Ilouck unpopmanuu B yaeOHOH
JUTEpaType.
51 Onrorene3. OcoOeHHOCTH UHAMBHLYaIbHOTO PA3BUTHS VYpok npuodpeTeHus Pabora ¢ TekcTom, cocTaBieHne
KUBOTHBIX. HOBBIX 3HAHUH cxembl « TUTIBI OHTOTCHE3aY.
52 OMOpHOHAIBHBIN IEPUOJT PA3BUTHUS )KUBOTHBIX. KomOunupoBanHblif ypok | PaboTa ¢ TeKCTOM, COCTaBICHUE
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IJ1aHa 1o TéMeE.

53 [TocTamMOpHoOHAIBHBIN TIepro pa3BUTHA KUBOTHBIX. [IpsiMoe | KomOuHupoBanubili ypok | CocTaBiieHHE cxeMbl « THITBI
U HENPSMOE Pa3BUTHE. pa3BUTHS», IOUCK HH(OPMAITHH.
54 O6obmenne mo Teme: «PazmHOXkeHue U pasButue | KomOuHMpOBaHHBIN Ypok | BelmonaHeHue 3aanuii pa3Horo
OpPraHHU3MOB» YPOBHS CIIOKHOCTH
55 KonrponsHast pabora Ne 4 mo Teme: «Pa3mHOXeHuE U | YPOK KOHTPOJIS 3HAHUN BerlnosiHeHuE TECTOBBIX 3adaHUM
pa3BUTHE OPraHU3MOBY
Paspnen II. OCHOBHBIE 3aKOHOMEPHOCTH HACJIECACTBEHHOCTH U H3MEHYHMBOCTH
Tema 1. 3akoHOMepPHOCTH HACJeACTBEHHOCTH (15 1)
56 I Mengenb —  OCHOBOIIOJIOXHHMK  TI'€HETHUKH, €ro | YpPOK U3y4eHHUs HOBOI'O Pabora B rpymne, cocraBieHue
IIPEIIIECTBEHHUKH. Monorubpuanoe CKpEILMBAaHUE. | MaTepHaa. CXEMBI CKPEIMBaHUS.
I'uGpumonornueckuii MeTon. 3aKOH €IUHOO0Opa3Hsi THOPHUIOB
IIEPBOTO MOKOJICHHsI (TIepBbli 3aK0H MeHers).
57 3aKkoH paciuerieHust (BTopoil 3akoH MeHenst). KombOunupoBanHbiil ypok | Pemenue renetnueckux 3agau
58 OObsicHeHne 3akoHOB Menzens c¢ no3uuuit runore3sl | KomOuHupoBaHHbBIN ypok | PeleHue reHeTnyeckux 3agay
YHCTOTHI raMeT. AHAJIM3UPYIOLIEe CKpEeIIMBaHHeE.
59 IIpoMeXyTOUHBII XapaKTep HACJIEJOBAHMUS. KomOunupoBaHHbIi ypok | Pemenue reHeTH4ecKux 3a/1a4
60 Pemenue 3a1a4 HAa MOHOTHOPUAHOE CKPELIMBAHHUE. Kom0OunupoBanHbii ypok | PemeHne reHeTHuecKux 3agau
61 3aKOH HE3aBUCHUMOI'0 KOMOMHMPOBAHMSI PU3HAKOB (TpeTHil KomOunupoBanHbiil ypok | PemeHue reneTnueckux 3agad
3aKOH MeHens), ero 3HadyeHue A1 000CHOBaHUS
KOMOMHATUBHON M3MEHUYMBOCTH.
62 Pemienue 3aa4 Ha TUTHOPUHOE CKpPEIIUBAaHUE. KomOunupoBanHbIil ypok | Pemenue renerndeckux 3anad
63 Cuennensnoe Hacnenosanue. 3akoH T. Moprana KomOunupoBanHbIil ypok | Penenue renetnyeckux 3anad
64 Hapymenune cuemnenuss reHoB. [enernmdeckue kaptol | KomOuHupoBanHbii ypok | becena mo Bompocam
XpoMocoM. XpOMOCOMHAsI TEOpHUsl HACJIEICTBEHHOCTH.
65 XpomMocoMHOE ompeieneHne moJia. HacnenoBanue, | KomOunupoBanusbiii ypok | PaGora ¢ TekcTOM, COCTaBIeHUE
CLIETVIEHHOE C IOJIOM. [MuTonnazMaTudeckas CXEMBI paclIeIIEHUs 110
HACJIEICTBEHHOCTb. MIPU3HAKY M0Ja Y YeJIO0BeKa.
66 Pemenue 3a1a4 Ha HacIe10BaHUE, CLEIUIEHHOE C MTOJIOM. KomOunupoBaHnHblil ypok | Pemenue 3a1au no reHeTHKE
67 I1.p.Ne2. «Pemienne TUMOBBIX 3a7a4 10 TEHETUKE. Ypok peureHust Pemrenne 3amau no renetuke
IIPAKTUYECKHX 3a7a4
68 KontponbpHast pabora Ne5 mo Teme «3aKOHOMEPHOCTH | YPOK KOHTPOJISI 3HAHHMA. BrinonHenue 3a1aHuii pa3Horo
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HaCJICACTBCHHOCTH

YPOBHSI CJIO)KHOCTH

69 Kparkass wucropust pa3BUTHA MOJCKYJISIPHOH TEHETHUKH. | YPOK M3y4eHHs HOBOTO BeicTyrutenus ¢ cooOmeHnsamMu
["eHHast MHXKEHEPHsl, IEPCICKTHBBI PA3BUTHSI. Mmarepuaa.
70 CoumanbpHO-3THYECKHE TpPoOJIeMbl co3naHus TpaHcreHHbIX | KomOuHMpoBanHbIi ypok | ['pynmoas pabora.

opranu3moB. ['eHeTnyecku MoIUUIHUPOBAHHBIE TPOTYKTHI.

BI)ICTYHJ'IGHI/IH C COO6H_ICHI/I${MI/I
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HN3meHeHnnsi, BHeCeHHbIE B pa004y10 NPpOrpaMmy

n/n

N3menenuns

OcHoBanue
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