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Pa3gea 1. [loicHUTEIBLHASA 3ANIUCKA.
HopMmaTuBHbIe TOKYMEHTHI, 00eclieYnBAKOIINE PeaTU3ANUI0 POrPAMMBI.

1. ®denepanbubiii 3ak0H «O0 obpazoBanuu B Poccutickoii @enepamum» Ne 273-D3 ot
29.12.2012

2. llpuka3 MunucrepctBa obpazoBanust u Hayku P® Ne 413 ot 17.05.2012 r. «O06
yTBepkAeHUH (eAepalbHOr0 roCyAapCTBEHHOr0 00pa3oBaTeNbHOTO CTaHAapTa CPETHEro
(momHOTO) 001IIeT0 00pa30BAHUS

3. Ilpukaz ot 31.12.2015 Ne 1578 «O BHeceHMH H3MEHEHHH B QeaepalbHbIN
TOCY/IapCTBEHHBIA  00pa30BaTelIbHBIA  CTAaHIAPT CpPEOHEro o0mero oOpa3oBaHMS,
YTBEP)KJICHHBIN MpHUKa3zoM MuHHCTEpCcTBa oOpa3oBanus U Hayku Poccuiickoii deneparum»
ot 17.05.2012 Ne 413

4. Ilpumepnas mnporpamma «buomnorusi. Paboume mnporpammsbl. [Ipeamernas auHUS
yueOHuKOB «Cdeprr», 10-11 kmaccel mocobwe mnst yuurtened oOmeoOpa3zoBaTebHBIX
yupexaenuii / JIH. Cyxopykosa, B.C. Kyumenko. — M. «IIpocBemenue»,2011.

5. bazosbiit yueOHuk: «buomorus — 10-11. yueOGHuK 1151 0OiIe00pa3oBaTEIbHBIX
yupexaenuii. Asropsl: JI.LH. Cyxopykosa, B.C. Kyumenko, T.B. lBanoBa, Mocksa,
«IIpocsemenue» 2014 rox.

6. OO0pazoBatenbHas mporpamma cpeanero obmero oopasosanus ['BOY «COIII- Ne3
c.rr.Hecrepockoey.

7. VYuebnsbiii tian ['BOY «COLI- Ne3 c.m.HecrepoBckoey.

Mecto yuedHoro npeamera «buosiorns» B yueGHOM I1aHe

[To romoBoMy kaneHmapHoMmy rpaduky mkonsl Ha 2022-2023 yuebnsnii rox mist 10 kmacca
nperycMOTpeHo 34 yueOHBIX HeZelb, 0 yueOHOMY IaHy mKojbl Ha 2022-2023 yyeOHbIN 1o Ha
U3y4eHUEe OMOJIOTUU OTBOAUTCS B MHBAPUATUBHOM YacTu 1 4 B HEZEIN0 U B BapuaTUBHOM yactu — 1
4. B HEJIEJII0, ClIeZI0BATENIbHO, paboyast IporpamMma J0JKHa ObITh CrilaHupoBaHa Ha 70 4 B TOJI.

BHeceHHble n3MeHeHUsI U X 000CHOBaHMe.

JIonoMHUTENbHBIM Yac HampaBiieH Ha Oojiee YriIyOJeHHOE M3YyYeHHE HEKOTOPBhIX TeM,
BbIpa0OTKY YMEHMH ONpEeneNsTh OpraHoMJbl KJIETKM M HUX (QYHKIUH, CPaBHHUBATH IPOLIECCHI
pPasMHOXKEHHUsI U JeNIeHUs] KJIETOK, YMEHHMM XapaKTepu30BaTh MpoIecchl OOMEHa BEUIeCTB U
IpEeBpalleHNs] PHEPrMH B KIETKE, METOJIOB W TPUHIUIIOB pEUIeHMs 3ajad M0 MOJIEKYJISIPHOMN
O6uonornu u reHeruke. JlaHHbIE yMEHHsS HEOOXOAMMBI OOyYarOIIUMCS Ui  YCIIEHIHOTO
MPOXOXKAEHUSI TOCYJApCTBEHHON HWTOrOBOM aTTeCTallMM MO OHOJIOTMU. DTHU YMEHMsS SBISIOTCS
OCHOBHBIM I10Ka3aTeJIsIM TBOPYECKOTO YCBOCHMSI IPEAMETA.

35 yueOHbIX 4acoB BKJIIOYEHBI Ha OBJIAJICHUE HABBIKAMHU M YMEHUSMH IO CIEAYIOUIMM TeMaM B
10 xnacce:

Beenenue (2 1)

Tema 1. Xumus xietku (5 )

Tema 2. HexnerouHsle pOpMBbI KU3HU (24).

Tema 3. Knnerka— 1enocTHas cuctemMa B3auMOCBSI3aHHBIX OPraHOUA0B (4 1)

Tema 4. XKusneHnsrit ik kietku (1 9).

Tema 5. Knerka — oTkpbiTas cucrema. OOMeH BELECTB U MpeBpalleHue 3uepruu (7 9).

Tema 6. PazmMHOX€eHUE U pa3BUTHE OpraHU3MOB (7 1)

Paznen II. OCHOBHBIE 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH U M3MEHYHBOCTH

Tema 1. 3akoHOMEpHOCTH HACIEACTBEHHOCTH (7 1)

Henn o0yuenus:

* OCBOEHHE 3HAHMIi O OHOJIOTMYECKHX cHCTeMax (KJIeTKa, OpraHu3M, BHUJI, 3KOCHUCTEMA);
VCTOPUH Pa3BUTHsI COBPEMEHHBIX INPEACTABICHUI O XMBOW MPHUPOJIE; BBIAAIOIINXCS OTKPBHITHUAX B
Ouojoruyeckod Hayke; poiau Ouosornyeckoil Hayku B (GOPMUPOBAHHU COBPEMEHHOI
€CTECTBEHHOHAYYHOU KapTUHBI MHUPa; METOAAX HAYYHOI'O TO3HAHUS;

* OBJIa/IeHHE YMEHHMSAMM 00OCHOBBIBATh MECTO U POJIb OMOJIOTMYECKUX 3HAHUM B MTPAKTHUECKOMN
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NESITeIbHOCTH JIIOJICH, pPa3BUTUU COBPEMEHHBIX TEXHOJOTWH; TPOBOAWUTH HAOMIOJACHUSA 3a
HKOCUCTEMAMH C LENIBIO UX ONMCAHUA U BBISIBICHUS €CTECTBEHHBIX M aHTPOIIOICHHBIX U3MEHEHUM;
HAXOJUTh U aHAJTU3UPOBATH UH(OPMAIIHIO O KUBBIX O0BEKTaX;

* pa3sBUTHe I103HABATEJIbHBIX MHTEPECOB, MHTEIUIEKTYaJIbHBIX U TBOPYECKHX CIIOCOOHOCTEH B
nporecce M3Y4eHHUs! BBINAIOMIMXCS JOCTIKEHHH OHOJIOTHM, BOMICAIINX B OOIIEYETOBEUECKYIO
KYJIBTYPY; CIOXHBIX U IPOTUBOPEUYMBBIX IIyTEH Pa3BUTUS COBPEMEHHBIX HayYHBIX B3IJIAJ0B, UIEH,
TEOpUH, KOHLENUUHN, pa3Iu4HbIX TMIIOTE3 (O CYHIHOCTH M IPOUCXOXACHUU KU3HH, YEIIOBEKA) B
xoJie pabOoThI ¢ Pa3IMYHBIMU UCTOYHUKAMU UH(OpMaIH;

* BOCIHTAHHe YOSKJICHHOCTH B BO3MOXKHOCTH ITO3HAHMS JKUBOW MPHPOJBI, HEOOXOAUMOCTH
OepeKHOro OTHOILEHHUS K MPUPOJHON cpesie, COOCTBEHHOMY 3/I0pPOBbIO; YBAXKEHUS K MHEHUIO
OTIIOHEHTA MPH 00CYKACHNN ONOIOTHYECKUX MPOooIIeMm;

* HCNOJIb30BAHNE NMPUOOPETEHHbIX 3HAHNH U YMEHHI B MOBCEIHEBHOM KU3HHU TSI OLICHKU
IIOCJIEICTBUM CBOEHM JAEATEIBHOCTH 110 OTHOLIECHUIO K OKPYXKAIOIIEW cpele, 310pOBbI0 IPYIHX
aofed U COOCTBEHHOMY 3/10pOBbHO; OOOCHOBaHMSI M COONIIOJCHMS Mep HpPOQHIAKTUKU
3a00JI€BaHNM, IPABUJI IIOBEJIEHUS B IPUPO/IE.

3agauu:

OO6pa3oBarenbHble: yMETh O0BACHATh

- OCHOBHBIE IOJIOKEHUSI OMOJIOTHUECKUX TEOpHH (KJIeTOYHas); CYIIHOCTh 3akoHOB I.Mennens,
3aKOHOMEPHOCTE W3MEHYHMBOCTH;, CTPOCHHUE OMOJIOTUYECKUX OOBEKTOB: KIETKH, TE€HOB H
XPOMOCOM;

-CYIIHOCTh OMOJIOTUYECKUX MPOIECCOB: pa3MHOKEHHE, OIIIO0TBOPEHHE;

-BKJIaJ] BBIIAIOLIMXCS YUEHBIX B pa3BUTHE OHMOJIOIMUYECKON HAYKH;

-OMOJIOTHYECKYI0 TEPMUHOJIOTHIO U CUMBOJIHKY;

-poib Ouosoruu B GOpMUPOBAHUN HAYYHOTO MUPOBO33PEHHUS;

- BKJIaJ OMOJOTHMYECKHX TEOpU B (OPMHUPOBAHUHU COBPEMEHHOH €CTECTBEHHOHAYYHOU
KapTUHBI MUDA;

-€IMHCTBO KUBOM U HEXXUBOU ITPUPOJIBI, POJICTBO KUBBIX OPraHU3MOB;

- OTpHILATEIbHOE BIUSHHUE AJIKOT0JIsl, HUKOTUHA, HAPKOTHUUYECKUX BEILECTB HA pa3BUTHE
3apO/IbIIlIa YEJI0BEKa;

-BJIIMSIHME MYTareHOB Ha OpraHU3M YeJIOBeKa; MPUYMHBI HACJIEACTBEHHbIX 3a00JI€BaHUH,
MYTaLHH;

-pewiams  DIEMEHTapHble OHOJOTMYECKHE 3a/ladM; COCTaBIATH DJIEMEHTApHBIE CXEMBbI
CKpEILMBAHNS;

PassuBaronue:

- (hopmupoBaHue ymeHuii: HaOmOnaTh, pabOTaTh C yBEIMYUTENbHBIMU NPHOOpaMH, CTaBUTh
OTIBITHI, IPUMEHSTh MOJYUYEHHbIE 3HAHUS JUISl PELICHUS MO3HABaTENbHbIX U MPAKTUYECKUX 3a/ad,
paboTaTh € TEKCTOM (aHAJIM3UPOBATh, CPAaBHUBAaTh, 0000LIATh, JI€NaTh BHIBOJbI), MCIIOJIB30BATh
JIOTIOTHUTEIbHBIE HH(OPMAIIMOHHBIE PECYPCHI.

BocnurarensHsle:

- ®opMUPOBAHHUE ICTETUUYECKOTO U LIEHHOCTHOTO OTHOILIEHUS K >KMBOW MpUPOJE, YOSKICHUS B
HE00XO0IMMOCTH JIMYHOTO BKJIa/1a B €€ COXpaHEHHE.

- HeobxogmmocTu OEepeKHOTO OTHONICHHS K TPUPOJHOU cpelie, COOCTBEHHOMY 30POBBIO;
YBKEHHUs] K MHEHHIO ONIOHEHTa NMpH OOCYKICHUU OMOJIOTMUECKUX MpPoOJIeM; HCIIOJIb30BaHHE
NpPUOOPETEHHBIX 3HAHUN M YMEHUI B TOBCEIHEBHOM JKM3HMU JUIsl OLEHKU IOCIEACTBUHA CBOEH
JeSITeIbHOCTH IO OTHOLICHUIO K OKpYXKarolllel cpeie, 310pOBbI0 IPYTUX JI0/IeH U COOCTBEHHOMY
3JI0pPOBBIO; 0OOCHOBAHUS U COOIIOACHUS Mep MpOodUIaKTUKU 3a00JIeBaHUM, TPaBUJI MMOBEACHUS B
pupoe

Paznes 2. [lnanupyemble peIMeTHbIEe pe3yJIbTaThl 0CBOCHHUS y4eOHOI0 mpeaMera
TpeboBanust Kk  pe3yiabTaTaM  OCBOEHHS ~ OCHOBHBIX  00pa3oBaTeNbHBIX  MHPOTrpaMM
CTPYKTYPUPYIOTCS IO KIIFOUYEBBIM 3a/1a4aM 00I1ero oopa3zoBaHusi, OTPAXKArOIUM UHIMBUIYaJbHBIE,
00LIEeCTBEHHbIE U TOCYJaPCTBEHHbIE MOTPEOHOCTH, U BKJIIOYAIOT JIMYHOCTHBIE, METANIPEAMETHbIE U
IIPEIMETHBIE PE3YIIbTATHI.



JIuunocmnule pezynomamepr O0Oy4yeHHS B CpeAHEH WIKOJE BKJIIOYAIOT TOTOBHOCTh H
CHOCOOHOCTh  OOydaroMXcs K  CaMOpPa3BUTHUIO M JUYHOCTHOMY  CaMOOINPEAEICHHUIO,
c(OPMHPOBAHHOCTh HMX MOTHUBAMM K OOYYEHHIO U IIeJICHANpPaBICHHONW IO3HABATEIbHON
JEATEIIBHOCTH, CHCTEMBl 3HAYMMBIX COLMAIBHBIX W MEXJIMYHOCTHBIX OTHOLICHWH, LIEHHOCTHO-
CMBICJIOBBIX YCTAHOBOK, OTpa)arOIUX JIMYHOCTHBIC M TPakKJaHCKUE MO3ULUU B JEATEIBHOCTH,
COLMAJIbHBIE KOMIIETEHIIMH, [IPAaBOCO3HAHUE, CIOCOOHOCTh CTaBUTh LIEIM U CTPOUTH KU3HEHHBIE
IIJIaHBI.

OCHOBHBIE JINYHOCTHBIE PE3YIbTAThl 00yUCHHs OMOIOTUH:

1) BocriuTaHue POCCUIICKOI TpaskIaHCKOW MCHTHYHOCTH: MATPUOTU3MA, JIFOOBH M YBaKCHUS K
OtedecTBy, 4yBCTBAa TOPIOCTH 3a CBOXO PoaMHY; OCO3HAHUE CBOECH ITHUYECKOW IMPUHAUICKHOCTH;
YCBOEHUE T'yMAHUCTUYECKUX W TPAJAMLMOHHBIX LIEHHOCTEW MHOTOHAIMOHAJIBHOIO POCCUICKOIO
o011ecTBa; BOCIMTaHUE YyBCTBAa OTBETCTBEHHOCTHU U JOJITHU nepen PoauHol;

2) (GopMHpOBaHHE OTBETCTBEHHOI'O OTHOIICHMS K YYCHHIO, TOTOBHOCTH U CIIOCOOHOCTH,
o0yyaroIuxcsi K CaMOpa3BUTHUIO U €caMOOOpa30BAHUIO HAa OCHOBE MOTHBALIMU K OOYYEHUIO U
MO3HAHUIO, OCO3HAHHOMY BBIOOPY W IOCTPOCHHIO AajbHEWINeH HHIMBHIYaJbHONH TPAEKTOPUHU
oOpa3oBaHus Ha 0aze OPUEHTUPOBKU B Mupe npodeccuil 1 npopecCHOHATBHBIX MPEANOYTEHUH, C
Y4€TOM YCTOMUYMBBIX IIO3HABATEIIBHBIX UHTEPECOB;

3) 3HaHME OCHOBHBIX MPHUHIMIIOB U MPABHJ OTHOLICHHS K JKHBOW MPUPOJE, OCHOB 310POBOTO
00pa3a >KHU3HU U 3JJ0pOBbECOEPETAIOIIUX TEXHOIOTHH;

4) chOpMUPOBAHHOCTH IO3HABATEIBbHBIX MHTEPECOB U MOTHBOB, HANPABICHHBIX HA HU3y4YCHHE
JKUBOM  NpUPOJbI; HMHTEJUIEKTYaJIbHBIX ~ YMEHUN  (JOKa3blBaTh, CTPOUTH  pacCyXJEHus,
aHaJIM3UPOBATh, JIeJIaTh BBIBO/IbI); SCTETUYECKOI'O OTHOLLIECHMS K KHUBBIM 00BEKTaM;

5) ¢dopmupoBaHHE JMYHOCTHBIX WPEACTABICHUNA O IEIOCTHOCTH MPUPOIBI, OCO3HAHHUEC
3HAYMMOCTHU U OOLIHOCTH INI00AIbHBIX POOJIeM YeI0BEYECTBa,;

6) ¢opmHpoBaHHE LEHHOCTH 370POBOrO U 0€30HMacHOr0 00pa3a >KU3HU; YCBOCHUE IMPABHUII
UHAMBUAYAJIbHOTO U KOJJIEKTUBHOTO O€30IaCHOI0 IMOBEIEHUS B YPE3BBIYANHBIX CUTYalLUSX,
YIPOKAKOLIUX KA3HU U 3J0POBBIO JIFOCH, PABUJI IOBEACHUS HA TPAHCIIOPTE U HA AOPOTax;

7) GopMHpOBaHUE OCHOB KOJIOTHYECKOTO CO3HAHUSI HA OCHOBE MPH3HAHHMS [ICHHOCTH JKH3HU BO
BCeX €€ MPOSBICHUSIX U HEOOXOIMMOCTH OTBETCTBEHHOI'O, OEPEXKHOTO OTHOLLIEHUS K OKpY Karolei
Cpelie U palOHAIIBLHOIO IIPUPOIOIOIb30BaAHU;

8) oco3HaHMe 3HAYCHHS CEMbH B JKU3HH YEJIOBEKA M OOIECTBA, IPUHSITHE IICHHOCTH CEMEIHOM
KHU3HH, YBAKUTEIbHOE U 3a00TIMBOE OTHOLIEHUE K YJIEHaM CBOEH CeMbH.

Memanpeomemnule pe3ynromamept OOy4€HUS B CpPEAHEH IIKOJIE COCTOAT W3 OCBOEHHBIX
00y4aroIMUMHUCS MEXKIPEIMETHbIX MOHATHUI M YHMBEpCAJIbHBIX YUEOHBIX NIEHCTBHHA. A Takke
CIIOCOOHOCTH HX HCIOJB30BaHUS B y4eOHOH, ITO3HABATEIIbHOW M COITMAIBHOM TPAKTHKE,
CaMOCTOSITEJIbHOCTH IUIAHUPOBAHUS M OCYIIECTBJIECHUS Y4eOHOW AEATENbHOCTH M OpraHu3aluu
y4eOHOr0 COTPYAHMYECTBA C MeJaroraMM M CBEPCTHUKAMM, K NMPOEKTHUPOBAHUIO M MOCTPOEHUIO
UH/IMBUYaJIbHOW 00pa30BaTeIbHON TPAeKTOPHUH.

Pezynamuenvie:
v CamocrosaTenbHO  OOHapyXkuBaTh U (opMynupoBaTh yueOHyK MpobieMmy,
OTIpEeNIeNATh 1eNTb YIeOHO! AeATEIbHOCTH, BRIOUPATh TEMY IPOEKTA.
v BbiiBurate BepcuHM pelIeHHsT TNPOOJIEMBl, OCO3HAaBaTh KOHEUHBIH pe3ylbTar,
BBIOMPATH U3 MPEII0KESHHBIX H UCKATh CAMOCTOATEBHO CPENICTBA JOCTHXKECHUS IIETIH.
v CoctaBisaTh (MHAMBHUIYAIbHO WM B TpYIIeE) IJIaH peIIeHUs MpoOIeMsbl
(BBITIOJTHEHUS TTPOCKTA).
v Pabotast o niany, CBEpATh CBOU JACHCTBUS C LENbIO U, IPH HEOOXOAUMOCTH,
UCIPABIIATH OIIMOKH CAMOCTOSITENTLHO.
v B auanore ¢ yuurteneMm cOBEpIIEHCTBOBATh CAaMOCTOSITEIbHO BHIPAOOTaHHBIE
KPUTEPHH OLICHKH.
Ilosnasamenvnuie:
v AHanu3upoBaTh, CPAaBHUBATH, KJIaCCU(PUIMPOBATH U 000011aTh (PAKThI U SBICHHUS.

BrISBISITH IPUYUHBI U CIICACTBUS IIPOCTHIX SIBJICHMH.



v OcCyIecTBISITh CPaBHEHHE, KIACCH(PHUKAIIUIO, CAMOCTOATEIHLHO BBIOUpasi OCHOBAHUS
U KPUTEPUHU IJIs1 yKA3aHHBIX JIOTHUYECKUX OMNEparuii; CTPOUTh KIACCH(UKAIIMIO Ha OCHOBE
JTUXOTOMUYECKOTO JIeJIeHUs (Ha OCHOBE OTPUIIAHMS).

v YMeTh JIOTUYECKU PacCyX/1aTh, YCTAHABIUBATH IPUUUMHHO-CIICACTBEHHbIE CBSI3U.

v CoznaBaTh CXEMaTHYECKHE MOJICNIN C BBIICICHHEM CYIIECTBECHHBIX XapaKTEPHCTUK
o0BeKTa.

v CoCTaBySITh TE3UCHI, PA3IMYHBIC BHJBI IUIAHOB (IIPOCTHIX, CIOXKHBIX M T.IL).
[IpeoOpazoBbIBaTh HHPOPMALIMIO U3 OAHOTO BUA B IPYro# (TabauIly B TEKCT U TIp.).

v BrruuThIBaTH BCE YPOBHH TEKCTOBOW MH(OPMAIIHH.

v YMeTh onpenenaTb BO3MOKHbIE HCTOYHUKU HEOOXOIUMBIX CBEICHUMN, MPOU3BOIUTH
MOWCK MH(POPMAITUH, aHATU3UPOBAThH U OIIECHUBATH €€ JOCTOBEPHOCTD.

Kommynuxamuenuwie:

v' CaMOCTOSATENILHO OPraHU30BbIBATH YU€OHOE B3aUMOIEUCTBHE B TPYIIIIE: OIPEAEIATh
o01Ire e, pactpeaesiTh POJIH, I0TOBAPUBATHCS APYT C APYTOM.

v' CpeznctBoM (GOPMHPOBAHUS KOMMYHUKATUBHBIX YMEHHMH CIIy)KaT TEXHOJIOTHS
npoOiieMHOTo Juanora (Mo0yKAAroIuii U MOABOISAIIMM JUAOT) U OopraHu3anus paboThl B
MaJIBIX TPYIIAax, a TAKXKE MCIIOIH30BAHUE HA YPOKAX DJIEMEHTOB TEXHOJOTHU MPOAYKTUBHOTO
YTEHH.

Ilpeomemuvimu pesynomamamu v3ydeHus Tnpenmera «BHONOTHS» SIBISIFOTCS CIEIYIOIIHE
YMEHHUS:
1-s1 TMHUS Pa3BUTHUS — OCO3HAHUE POJIH JKU3HU:
° OTIPEAEIATH POJIb B MPUPOE PA3THUHBIX TPYIIN OPraHU3MOB;
° OOBSACHSATH POJIb KUBBIX OPTraHU3MOB B KPYTOBOPOTE BEIIECTB SKOCUCTEMBI.
2-51 TUHUS Pa3BUTHS — PACCMOTPEHHE OMOJIOTHYSCKUX TIPOIIECCOB B PA3BUTHH:

®  [IPUBOJUTH NPUMEPHI IPUCIIOCOOIEHUIM OPraHU3MOB K cpesie 00UTaHUs U OOBACHATH
HX 3HAYEHUE;

® HAXOAWTh YEPThI, CBHUJCTECILCTBYIONINEC 00 YCJIOXHCHHH JXUBBIX OPTaHW3MOB IIO
CPaBHECHHIO C MIPEIKAMH, U JaBaTh UM OOBSICHCHUE;

e  OOBSACHATH MPUCIIOCOOICHUS HAa PA3HBIX CTAAUAX KU3HEHHBIX LIUKIIOB.

3-5 TUHUS PA3BUTUS — HUCTIOIH30BaHHE OMOIOTHYECKUX 3HAHUN B OBITY:
e  OOBSICHATH 3HAUCHUE )KUBBIX OPTAaHU3MOB B KHU3HHU U XO3SHCTBE YEIIOBEKA.
4-5 TMHUS pa3BUTHSI — OOBSICHITH MUP C TOUKH 3pPEHUS OMOJIOTHH:

®  TEPeYHCIATh OTIUYUTEIbHBIE CBOMCTBA KUBOTO;

e paznmuyaTh (MO TaONIMIle) OCHOBHBIE TPYIIBI KHUBBIX OpPraHU3MOB (OakTepuu:
Oe3bsiiepHbIe, SACpHbIe: TPUObI, PACTeHHs], KUBOTHBIE) U OCHOBHBIE TPYIIBI PACTCHHIA
(BOIOpOCITH, MXH, XBOIIH, TJIAYHBI, TATOPOTHHUKH, TOJIOCEMEHHBIC U I[BETKOBBIC);

®  OMpeAensiTh OCHOBHBIC OPTaHbl PACTEHUN (YaCTH KJIETKH);

e OOBSCHATH CTPOCHUE M KUZHEICATEIbHOCTh M3YUYEHHBIX TPYIII KUBBIX OPraHU3MOB
(OakTepuu, rpuObl, BOJAOPOCIH, MXH, XBOIIY, IMJIAyHBI, MAaMOPOTHUKHU, TOJOCEMEHHBIE U
[[BETKOBBIE);

® TIOHMMATh CMBICJ OMOJIOTUYECKUX TEPMHUHOB;

®  XapakTepu3oBaTh METOJbl OWOJIIOTUYECKOW Hayku (HaONIO/eHUEe, CpaBHEHHE,
OKCIIEPUMEHT, U3MEPEHHE) U UX POJIb B MO3HAHUU JKUBOU MPUPOIBL;

®  TIPOBOJHUTH OMOJIOTUYECCKHUE OIBITHI U IKCIEPUMEHTHI U OOBSICHATH WX PE3yJIbTATHI;
MOJIb30BAThCSA  YBEIUYHUTCIBHBIMA TPHOOpAaMH H UMETh JJICMCHTApHBIC HABBIKH
MPUTOTOBIICHUS W U3YYCHHSI IPENapaToB.

5-s JIMHUS Pa3BUTHS — OICHWUBAThH ITOBEJACHHME YEIOBEKA C TOYKH 3PCHHS 3J0POBOIO 00pasa
JKU3HU:

®  WCIOJIBb30BaTh 3HAHUS OMOJIOTHH TIPH COOJTIOICHUH MTPABHIT MIOBCEAHEBHOW TUTHCHBL;

®  pa3nuyaTh CheOOHBIC U SIOBUTHIC TPUOBI U PACTEHUSI CBOSH MECTHOCTH.



[IpenMeTHbIe pe3yabTaThl OOYUEHUSI B CPEAHEH IIKOJIE BKIIOYAIOT OCBOSHHBIC 00YUYAIONTUMUCS
B XOJ€ H3yYCHHUs Y4YeOHOro mnpeaMeTra yMeHHUs. BximodaroT crernupudeckue Uis JTaHHON
MPEeIMETHOW 00JIACTH, BHUBI IEATEIHHOCTH 1O TOJYyYEHUIO HOBOTO 3HAHHUS B paMKax y4eOHOTO
npeaMeTa, ero MnpeoOpa3oBaHHMIO M MPUMEHEHHUIO, (POPMUPOBAHHWE HAYYHOTO THIIA MBIIUICHHUS,
HAYYHBIX MPEJCTABICHUNA O KIIOYEBBIX TCOPHSX, TUMAX W BHUJAX OTHOIICHHH, BIAJCHHE HAYIHOUI
TEPMHHOJIOTHCH, KITIOUEBBIMH ITOHATUSAMH, METOJIAMHU U TIPUEMaMHU.

OcHogHble npedmemHble pe3yibmamol 00yUeHUs OU0a02UU:

1) ycBOEHHE CHCTEMBI HAYYHBIX 3HAHHUH O YKMBOM MPUPOJIE ¥ 3aKOHOMEPHOCTSIX €€ Pa3BUTHS IS
(GhopMUPOBAHUS €CTECTBEHHOHAYYHOU KAPTUHBI MUPA;

2) ¢opMHpOBaHUE MMEPBOHAYATIBHBIX CHCTEMATH3MPOBAHHBIX MPEICTABICHUI O OHOJOTHUECKUX
o0BeKTax, Mporeccax, SBICHUAX, 3aKOHOMEPHOCTSAX, 00 OCHOBHBIX OHOJOTHYECKHX TEOPHSX,
9KOCHUCTEMHOM OpraHu3allid >KM3HH, O B3aMMOCBS3M BCEro JKHBOro B Owocdepe, o0
HACJICICTBEHHOCTH ¥ M3MEHYMBOCTH; OBIIAJICHHEC MOHSATHIHBIM amapaToM OMOJIOTHH;

3) mpuOOpeTeHHE OIbITa HCIOJIb30BAHUS METOJ0B OHOJOTHYECKOW HAYKH W MPOBEACHUS
HECJIO)KHBIX OMOJIOTUYECKUX IKCIIEPUMEHTOB IS U3YYCHHUS KUBBIX OPTaHU3MOB;

4) TOHUMAaHUE BO3PACTAIOUICH POJIM ECTECTBEHHBIX HAYK W HAYYHBIX HCCIICJOBAaHUN B
COBPEMEHHOM MUpE, IIOCTOSSHHOTO IIpOIlecca DBOJIONUH HAYYHOTO 3HAHUS, 3HAYUMOCTH
MEXIyHAPOJHOTO HAyYHOT'O COTPYIHUYECTBA,;

5) ¢opmupoBaHHE OCHOB 3KOJOTHYECKOW TPAMOTHOCTH: CIIOCOOHOCTH OICHUBATH MOCIICACTBUS
NeSITEJIbHOCTH YelIOBeKa B MPHUPOJIE, BIUsSHUE (DAKTOPOB pUCKa Ha 3/I0POBbE UCIIOBEKA; YMCHHE
BBIOMpATh IIEJICBBIC U CMBICIIOBBIC YCTAHOBKM B CBOMIX JCHCTBHSIX M IMOCTYIKAaX MO OTHOIICHHIO K
KUBOW TIPUPOJIC, 3J0POBBI0 CBOEMY M OKPY)KAIOIIUX, OCO3HAHHWE HEOOXOIMMOCTH COXpPaHCHUS
Oropa3zHo00pa3us U MPUPOTHBIX MECTOOOUTAHUN;

6) 00OBsiICHEHHE POJIH OHOJOTHH B IPAKTHYECKOM JEATEILHOCTH JIFOIEH, MECTA U POJIA YeIOBEKA
B IIPUPOJIC, POACTBA OOIIHOCTH MTPOUCXOKIACHUS U IBOJIONNN PACTEHUH M )KUBOTHBIX;

7) oBiazieHHEe METOJaMHU OMOJOTMYECKOW HAyKH; HAOJIOJCHHE M OMUCAHHE OMOJOTMYCCKUX
O0OBEKTOB M TIPOIECCOB; IIOCTAHOBKA OWOJIOTMYECKHX OSKCIICPUMEHTOB M OOBSICHEHHE WX
pe3yJIbTaTOB,

8) dopmupoBaHue MPEACTABICHHUN O 3HAYEHUH OMOJIOTHYECKUX HAYK B PEIICHUHU JIOKAILHBIX U
II00ANBHBIX YKOJIOTUYECKUX MPOOIeM, HEOOXOUMOCTH PALIMOHAIBHOTO MPUPOAONOIE30BAHNUS;

9) ocBoeHHe TPUEMOB OKa3aHMs TMEPBOM IMMOMOIIY, PANMOHAIBLHON OpraHU3allMU TpyAa |
OTJIbIXa, BBIPAIIMBAHUS U PAa3MHOKEHUS KYJIBTYPHBIX PACTEHUI M JTOMAIIHUX KUBOTHBIX, yX0/1a 3a
HHUMU.

B pesyabtare nzydenust kypca «buosorus. 10 kiace» yuenuku 10 kinacca
HAy4aTCs:

- 00vsACHAMb: POJb OMOJIIOTUYECKUX TEOPUH, UIeH, MPUHIUIIOB, TUIIOTE3 B (POPMUPOBAHUU

COBPEMEHHOM €CTECTBEHHOHAy4YHOH KapTHHBl MHpa, HAy4YHOTO MHPOBO33PEHUS; EIMHCTBO

JKUBOM U HEXXUBOW MPHUPOJIBI, POJICTBO KUBBIX OPraHU3MOB, UCIIOJIb3YSl OMOJIOTUYECKUE TEOPHH,-

3aKOHBI u IIPaBUIIa; OTpHULIATEIBHOE

BIUSIHUE aJIKOTOJI, HUKOTHMHA, HApKOTUYECKUMX BEIIECTB Ha PAa3BUTUE 3apOJblllla YEIOBEKa,;

BIMSHUE MYTareHOB Ha OpraHU3M UYEJIOBEKAa; HACJIEJCTBEHHBIX 3a00JieBaHUN, TEHHBIX H
XPOMOCOMHBIX MYTAaIlUH,

- YCMaHasiueams 63auMocesasy CTPOCHUs M (YHKIMHA MOJEKYN B KIETKE; CTPOSHHS H
(GYHKIMI OPraHOUI0B KJIETKHU; MJIACTUYECKOTO U SHEPTeTUYECKOro 0OMEHa; CBETOBBIX U TEMHOBBIX
peakuuii GpoTOCUHTE3A;

- pewiams 3aa9HM PA3HOU CIIOKHOCTHU TTO OMOJIOTHH

- cOCMagnAmy cxemvl CKpELMBaHUA, Tl MepeHoca BEeLIeCTB U YHEPTUU B IKOCUCTEMaX (LIEIH
MUTaHUS, TUIIEBBIE CETH);

- onucviéamsv KIETKM PACTEHMH M JKUBOTHBIX (IIOJ] MHKpPOCKONOM), ocobeil BHaa IO
MOP(}OIOrHUeCKOMY KPUTEPHIO, SKOCUCTEMBI U arpOIKOCUCTEMBI CBOEH MECTHOCTH;

- cpasHugams OUONIOTUYECKUE OOBEKTHl (KJIETKU PAaCTEHUH, JKUBOTHBIX, TPHOOB U OakTepui,
HKOCHCTEMBI U arpO3KOCUCTEMBI ), IPOLIECCHI U sIBJICHUS (0OMEH BEIIECTB Y paCTEHUI U KUBOTHBIX;

6



TUTACTUYECKUH U SHEPreTUYecKuii oOOMeH; (POTOCHHTE3 M XEMOCHHTE3; MHTO3 M Mei03; Oecronoe
U TI0JIOBOE Pa3MHOXEHHE; OIUIOJIOTBOPCHUE Y IBETKOBBIX PACTEHHI TO3BOHOYHBIX JKUBOTHBIX;
BHCIIHCC U BHYTPCHHCC OIJIOJOTBOPCHUC U ACIAaTh BHIBOJAbBI HA OCHOBC CPABHCHUS,

- AHAMU3UPOBAMb U OYEHUBAMsb PA3TUYHBIC TUIOTE3bl CYIIHOCTH >KU3HHU, MPOHCXOXKICHUS
JKU3HM W YeJIOBEKa, YeNIOBEUECKHX pac, riIo0allbHbIE aHTPOIIOTEHHBIE W3MEHEHHUs B Ouocdepe,
ATHYECKUE aCTIEKThI COBPEMEHHBIX MCCIICIOBAaHUN B OMOJIOTHYECKOM HAYKE;

OCYUWecmenams  CaMOCMOAMENbHbI  NOUCK  OUoN02UHecKoU uHgopmayuyu B  Pa3TMYHBIX
UCTOYHUKAX (Y4eOHBIX TEKCTaX, CIPaBOYHUKAX, HAYYHO-TIOMYJISPHBIX M3JIAHHIX, KOMITBIOTEPHBIX
0azax, pecypcax MHTepHETa) M IPUMEHSTH €€ B COOCTBEHHBIX HCCIICTOBAHUSX.

Y4YeHuKH noJay4aT BO3MOKHOCTb HAYUYUThCSH:

- 8bl0GU2AMb 2UNOMe3bl O BO3MOXKHBIX MOCJIECTBUAX EATEILHOCTH YeJIOBEKa B SKOCHCTEMAX U
ouochepe;

- apeymeHmupoeams CBOIO TOUKY 3pEHHUS B X0/1€ AUCKYCCHUU TI0 0OCYKICHHUIO II100aTIbHBIX
AKOJIOTUYECKUX MTPOOJIEM.

- 2pAMOmMHO 0opMaAMb PE3YIIbTAThl ONOJOTUUYECKUX UCCIICA0BAHMIA;

- 0bocHogbl6amb U COOIOJATh NPAaBUJ NOBEIEHUS B OKpYXKAIOLIEH cpene, Mep Mpo(pUIaKTUKU
pacrpocTpaHeHus BUPYCHBIX (B ToMm uucie BUY-undexnuu) m apyrux 3abosieBaHuii, CTpeccos,
BPE/IHBIX MIPUBBIYEK (KypEHUE, AJIKOTOJIM3M, HAPKOMaHMUS);

- 0KA3b16aMsb NEPBYIO TOMOILb IPU NPOCTYIHBIX U APYTUX 3a00J€BaHUAX, OTPABICHUH HUIIEBBIMU
IPOJYKTAMU;

- oyeHusamv HTUYECKHE AaCIEKThl HEKOTOPBIX HCCIEAOBAaHMM B 007acTu OHOTEXHOIOIMHU
(KJIOHMPOBaHUE, UCKYCCTBEHHOE OIUIOOTBOPEHHUE).

TpeGoBanus K pe3yibTaTaM 0CBOCHHS Kypca OMOJIOTHH.

B miporiecce o0yuenust 6uonoruu B 10 Kiracce mpeycMOTPEHO TOCTHXKEHUE YIAIIUMUCS
CIIEYIOIINX JUYHOCTHBIX PE3YJIbTAaTOB!

* c(hopMHUPOBAHHOCTH MOTHBALIMU K TBOPUECKOMY TPYAY, K paboTe Ha pe3ysbTaT; OepeKHOMY
OTHOLICHHUIO K MPUPOJIE, K MATEPUAIILHBIM U JYXOBHBIM LIEHHOCTSIM;

* c(hOpMHUPOBAHHOCTH YOEXKIEHHOCTH B BaXKHOH pOJIM OMOJIOTMHU B )KU3HU OOILECTBA,
MOHMMAaHUS 0COOEHHOCTEN METO0B, IPUMEHSEMbIX B OMOJIOTUYECKUX UCCIIEOBAHUSX;

* peanM3alMs AITHUECKUX YCTAHOBOK 110 OTHOIIEHHI0 K OHOJOTMYECKUM OTKPBITHSM,
UCCJIEIOBAHMSIM U UX pe3ysIbTaTaM;

* c(pOpPMHPOBAHHOCTh HAYYHOM KapTHHBI MUpa KaK KOMIOHEHTa 00IIeYeIOBEUECKON 1
JMYHOCTHOM KYJIbTYphl Ha 0a3e OMOJIOrMUeCKUX 3HAaHUN U YMEHMUI;

* NPU3HAHNE BBICOKOM IIEHHOCTH JKU3HH BO BCEX €€ NPOSABIEHUAX, 3J0POBbS CBOETO U APYTUX
JIOJIeH; peanu3alysi yCTaHOBOK 3/10pOBOT0 00pa3a *KHU3HU;

* c(hOpMHPOBAHHOCTH MO3HABATEIbHBIX MOTUBOB, HAIIPABJICHHBIX HA OBJIAJICHHE HaBbIKAMU
CaMOCTOSITENILHOTO MPUOOPETEHNSI HOBBIX 3HAHUM;

* 3HaHHWE O MHOTOOOPa3HuM KUBOM IMPUPOJIBI, METOJIAX €€ U3YUEHUs, POJIU YUeOHBIX YMEHUH
JUISL TUYHOCTH, OCHOBHBIX ITPUHIIUIIOB U MPAaBUJI OTHOILIEHUS K KHUBOU IPUPOJIE.

Taxxke npeaycMOTpEeHO JOCTHKEHUE MeTaNPeIMeTHBIX Pe3Yy/IbTaTOB, TAKMX KAK:

*OBJI3/ICHUE COCTABJIAIOIIMMHU HCCIIEIOBATENIbCKON U MPOEKTHOM JAeATEeIbHOCTH, B TOM YHUCIIE
YMEHUEM BHJETh NpOOJIEeMy, CTaBUTh BONPOCHI, BBIIBUIaTh TUIOTE3bl, JaBaTh ONpEACICHHUS
MOHATUSIM, KiaccuuuupoBarb, HaOIIOJaTh, NPOBOJUTH SKCIEPUMEHTHI, JAENaTh BBIBOABI U
3aKJII0OYEHUS, OOBICHATH, JOKAa3bIBATh, 3ALIUIATH CBOU UICH;

* KOMIETEHTHOCTb B OO0JIaCTH  HUCIOJIb30BaHUA  HMH(POPMAIIMOHHO-KOMMYHHKATHBHBIX
texnonoruit (UKT), ymenue paborarh ¢ pa3HbIMH HCTOUYHHUKAMHU OMOJOTHMUYECKOW MH(pOpMAaINH;
CaMOCTOSITENIbHO HaXOAUTh OMOJOrMYECKyr0 HH(OpPMalMIO B pa3IUYHbIX HCTOYHHUKAX (TEKCT
yuyeOHHKa, JIOTOJHUTEIBHOW JIUTEpaType, CIPAaBOYHHKAX, CIOBApsX, HMHTEPHET pecypcax);
AHAJIM3UPOBATH U OLIEHUBATh MHPOPMAIIHIO, TPeoOpPa30BbIBATh €€ U3 OJHONU (HOPMBI B IPYTYIO;

* YMEHHE aJIeKBaTHO UCIOJIb30BaTh PEUEBBIE CPENICTBA IJI1 JUCKYCCUU U apryMEHTalluu CBOEH
MO3UIMH, BBICIYIIMBaTh M CPaBHUBATh Pa3Hble TOYKU 3PEHHUS, apTyMEHTHPOBATH CBOIO TOUKY
3peHus1, OTCTauBaTh CBOIO MO3ULINIO;



* CIIOCOOHOCTH BBHIOMPATH IICNIEBBIC U CMBICIIOBBIC YCTAHOBKH ISl CBOUX JCWCTBUM, TIOCTYIIKOB
M0 OTHOIIEHHIO K )KMBOW IPUPOJIE, 3J0POBBIO CBOEMY M OKPYKAIOIIHX.

JlocTrxkeHne npeaMeTHbIX pe3yJIbTaToB, 3HAHUI, YMEHUH, KOMIICTCHTHOCTEH,
XapaKTepU3YIOIIMX KayecTBO (ypOBEHb) OBJAJEHUS YYALIUMHUCS COJACpNKAHHEM Yy4eOHOro
npeaMeTa mpeayCMaTpPUBACT:

* XapaKTEPUCTUKY COAEpX aHUS OMOJOTMUECKUX TEOpHil (KJIETOYHOW TEOpPHUH, SBOIIOIMOHHOMN
teopun Y. [lapsuna), yuenus B.U. Bepramckoro o Owuochepe, 3akonoB I'. Mennens,
3aKOHOMEPHOCTEH H3MEHUYMBOCTH, BKJIaJa BBIJAIOIIMXCSA YYEHBIX B Pa3BUTHE OHOJIOTHYECKON
HAYyKH;

* YMEHHUE OIpEACNsATh CYIIECTBEHHBIE MPU3HAKH OHOJIOTMYECKUX OOBEKTOB M IPOIIECCOB,
COBEPIIAIOIINXCS B )KUBOU MPHUPOJIC HA PA3HBIX YPOBHSIX OPTaHHU3AINH KU3HH, YMCHHE CPAaBHUBATH
Mexay co0oil pa3nuuHble OMOJIOrMYECKHE OOBEKThI; CPaBHUBATh U OLEHUBATh MEXAYy CO00M
CTPYKTYpHBIC ypPOBHH OpPraHU3AlMU >KU3HHU, OOBSCHEHHE pPOJH OHOJIOTHH B (OPMUPOBAHUU
HAyYHOTO MHPOBO33PEHHMS; BKJIaJa OHMOJIOTMYECKHX TEeopHil B (OpMHpOBAHUE COBPEMEHHOMN
€CTECTBCHHOHAYYHOW KAPTUHBI MHPA; OTPHUIATETBLHOTO BIUSHUS  alKOTOJS, HUKOTHHA,
HApPKOTUYECKUX BEIIECTB HAa PAa3BUTHUE 3apOJbIIIa YEJIOBEKA; BIUSHUS MYTareéHOB Ha OPraHU3M
YeJIOBEKa, IKOJIOTUYCCKUX (DAKTOPOB HA OPraHHW3MBI, MPUYMH IBOJIOINU, H3MEHSIEMOCTH BHUJIOB,
HACJICICTBEHHBIX 3a00JI€BaHM, MyTallUl, yCTOMUYNBOCTH U CMEHBI SKOCUCTEM,;

* YMEHHE PUBOJUTH JOKA3aTEIbCTBA (ApPryMEHTAIINIO) €MHCTBA KUBOW U HEKUBOW MPUPOIBI,
e€¢ YpPOBHEBOW OpraHM3alMd ¥ OBOJIOIMH;, PpOJCTBA KHUBBIX OPraHMW3MOB; B3aUMOCBS3EH
OpPTaHW3MOB H OKPYXAIONICH Ccpeibl; HEOOXOAMMOCTH COXPAaHEHHsS MHOrooOpas3wsi BHJIOB U
9KOCHUCTEM;

* YMEHHE I10JIb30BaTHCSI OMOJIOTMYECKON TEPMUHOJIOTUEN U CUMBOJIMKOM;

* YMEHHE peulath dJeMEHTapHble OMOJIIOTUYECKUE 3a7aud, COCTABIATH JIEMEHTAPHBIE CXEMbI
CKPEIIMBAHUS U CXEMBI TIEPEHOCA BEIISCTB M YHEPTUHU B IKOCHCTEMaX (I[N IMTUTAHUS)

Paznen 3. Conep:kanue yueOHOro mpejamera.

Beenenue (3 1)

[Ipenmer wuccnenoBanuss Ouosoruu. CHCTEMHBIH MNOAXOA B OMOJIOTMYECKOM IO3HAHUM.
OcHOBHBIE CBOICTBa JKMBBIX CHCTEM: JIUCKPETHOCTb, COINOAYMHEHHE, YHOPSAIOYEHHOCTb,
OTKPBITOCTB Il BELIECTB U SHEPTUU. Y POBHU OpPraHU3allui )KMBOW IPUPOJIBL.

Jlemoncmpayus.: TabMUIBl U CXEMBI, OTPAXKAIOLIUE PA3HOOOPA3Ue KUBBIX CUCTEM U IKOCHUCTEM,
repbapHble MaTepHajbl; KOJJIEKUUH, WUIIOCTPUPYIOIINE W3MEHYMBOCTb, HACIEICTBEHHOCTD,
060pb0y 3a CyIIeCTBOBAHHE, PE3YIbTAaThl HCKYCCTBEHHOTO 0TOOPA.

Paznes 1. Bnonornyeckne cucreMspl: KJIeTKa U opranusm (52 1)

Tema 1. Xumus kiaerku (9 4)

buoxumusd. Baxueiire XuMuuecKue 3JIeMeHThl KieTku. Heopranmueckue BemecrBa. Bona,
0COOEHHOCTH CTPOEHHsI MOJIEKYJIbl, (YHKIIMU B KMBBIX OpranuzMax. OpraHuyeckue COeJUHEHUS.
VYrneBoasl (MOHO-, IU- W TOJUCAxXapuibl), UX QYHKOUHU. JIUNuael (KUpPBl M KUPONOJOOHBIE
BemecTBa), ux GyHkiuu. benku. Ctpoenue Mosekyssl Oeska; NepBUYHAs, BTOPUYHAS, TPETUYHAS,
yeTBepTUYHasi CTPYKTypbl. JleHarypauus. buonornueckue ¢ynkuuu OenkoB. HykienHoBbie
kucnotel. Crtpykrypa Mosekynsl JIHK, npunnun xommnemeHtapHoctH, perumkanus JIHK.
Nudopmanmonnas dynkuus JJHK. Ocobennoctu crpoenus PHK, tunst PHK; dyakmuun PHK B
kierke. AneHosuntpudocdar (ATD) — yHHBepcanbHbIH OMOTOTHYECKUN aKKYMYJISTOP SHEPIUH.
Crpoenue moinekynsl AT®. Makpospruueckast CBs3b.

Hemoncmpayus: TabnaMIIbl, CXEMBbI, MOJIENH, UJUTIOCTPUPYIOIINE CTPOEHHE MOHOMEPOB U
OMOTOIUMEPOB.

Jlabopamopuvie pabomul:

1. Ponb (hepMEHTOB B OMOXMMHYECKUX PEAKIIMSIX.

Tema 2. Hekiierounbie GopmMbl KU3HHU (44).

Hexnerounsie ¢popMmbl xu3HH. OCOOEHHOCTU CTPOEHUS, )KU3HEIEATEIBHOCTH U PA3MHOKEHUS
BUPYCOB, UX MPOHCX0XKeHNe. BupycHsle 3a00neBanus, uxX JeueHne U npoduaakTuka.



Hemoncmpayus: TabaMLIbl, CXEMBI, MOJIEIH, UJUTIOCTPUPYIOIIHNE CTPOCHUE BUPYCOB, UX
pa3MHOKEHUE.

O060061eHne 3HaHM 10 TeMaM: «XUMUs KieTkd. Heknerounsie GOpMbI KU3HH — BUPYCHI»

Kontposbnas padora Nel mo temam: «Xumust Ki1eTku. Hekiierounsie GopMbI )KU3HU —
BUPYCHI»

Tema 3. KileTka— 11€JI0CTHAsI CHCTEMA B3aUMOCBSI3AHHBIX OPraHonaoB (9 1)

Knerounass Teopus Kak HCTOPHYECKH IIEPBOE TEOpETHUECKOoe 00001meHne OHOoIoTHH.
CoBpeMEHHBIN 3Tall B UCTOPUU PA3BUTHS KJIETOUYHOW TEOPUHU. 3HAUYCHUE KIJIECTOYHON TEOpUM ISt
pasBuTHs Ouonoruu. OOmMK MaH CTPOEHUS KIETOK MPOKApUOT U 3yKapuoT. [loBepXHOCTHBIE
CTPYKTYpHbI (KJIETOYHAsI CTEHKA, TJIMKOKAIHUKC), cTpoeHue u QpyHkuuu. Kinetounsie MeMOpaHbl: UX
cTpoenue u GpyHKuuu. Aapo, ero ctpoenre u GyHKIuU. KOMIOOHEHTHI Aapa: sIPBIIIKO, XpPOMAaTHH
U XpoMmocoMmbl. BakyonspHas cuctema KIETKH (3HAOIUIa3MaTHYecKas ceTh, ammapaT [ oibmku,
JU30COMBI, Bakyosn). HemeMOpaHHbIle OpraHouibl KIETKU — pubocoMbl. OmnopHO-ABUTaTEIbHASL
CUCTeMa KJETKH: MHUKPO(PUIAMEHTbI, MHUKPOTPYOOUKH, KIETOUHBbIM 1eHTp. OpraHouabl
NEPEIBUKEHUS: PECHUYKHU U JKTyTUKH.

Hemoncmpayus: TabnIHIIbI, CXEMBI, MOJIEIH, HJUTIOCTPUPYIOIINE CTPOCHUE PACTUTEIBHBIX U
YKUBOTHBIX KJIETOK U OPraHOUIOB.

Jlabopamopuwvie pabomol:

2. CpaBHEHHUE CTPOEHHSI KJIIETOK MTPOKAPHUOT U YKAPHUOT.

3. SIBneHus ma3MoIu3a U ACTIa3MoIIn3a B PACTUTEIbHBIX KIETKaX.

Tema 4. ’KnzHeHHbIH MUK KJIeTKH (4 1).

Kuznennonii nukn kinerku. Murepdaza, ee 3Hauenwe. Amurto3. Mwutos. da3pl MuTo3a:
npodasa, Mmetadasa, aHadasa, Tenodasza. buomorndeckuii cMpIc MUTO3a. PeqyKIMoOHHOE JerieHne
— wMeio3 u ero ¢aszpl. Unrepdaza. Meiioz 1. Ocobennoctu mnpodaszel I. Kowbroramms u
KpoccuHrosep. Meradaza I, anadasa I, renodpaza 1. Meiio3 Il,ero ¢aspl. Koneunsii pesymnbrat
Meiio3a, ero Ouosiornyeckoe 3HaueHue. Peryssnus kiaeToyHoro nukia. ['mbenb KIeTKH: amomnTos,
HEKpO3.

O6061mmenue 3Hanuit o Temam: «Kinerka— nenoctHas cucrema. JKU3HEeHHBIH UKIT KJISTKI.

KonTponbnas padota No2 mo Temam: «Knetka— 1enoctHas cucreMa. JKU3HEHHBIN ITUKIT
KIIETKI.

Tema 5. Kinerka — orkpbiTas cucrema. O0MeH BemecTB M npespamenne JHepruu (13 v).

OOMeH BelIecTB — OCHOBA JKU3HENEATENbHOCTH KJIeTKU. [lmacTuueckuil U sHepreTuyecKuit
oOmeH. ['mukonn3. A>poOHOe OKUCIIeHHE. DHEPreTUUECKUI BBIXOJ] MIOJHOTO a3pOOHOT0 OKUCICHHUS
rmoko3bl. Porocunres. Uctopust uzyuenus gorocunresa. Bxnan K.A. TumupsizeBa B uzydeHue
¢orocunTe3a. CeroBast U TeMHOBas (a3bl poTocuHTe3a. IlnaHerapHas HEHHOCTh (HOTOCHHTE3A,
€ro MpakTUYECKOEe 3Hau€HUEe B CO3JaHUM He(TH, Ta3a, KaMeHHOro u Oyporo yriei. Bnushue
¢dakTopoB BHemHeH cpeapl Ha (oTtocuHTe3. buocuHTe3 OenkoB. I'eHeTHueckuil  KOA.
MonekynsipHasi Teopusi T'eHa, €€ 3HaueHue. OJTambl OuocuHTe3a Oenka. TpaHckpumius -
obopazoBanne u-PHK na wmatpune JHK. Tpancnsauus. LlentpanpHas norma MOJEKYISIpHOH
Ouonoruu.

Jlemoncmpayua: Tabnul, CXeM, WUIIOCTPUPYIOIIUX DHEPreTUYeCKuid 0oOMeH, (OTOCHUHTE3,
O6uocHuHTe3 OeJKa; OINBITOB, JEMOHCTPUPYIOIIUX PE3yIbTaThl (POTOCUHTE3A.

Ipakxmuueckue pabomoi:

1. Pemenue sneMeHTapHBIX 337124 110 MOJIEKYJIIPHON OMOJIOTHH

O6o06menne no teme «Knerka — oTkphITas cuctema. OOMEH BElECTB U MPEBpalleHIE
SHEPIHH.

Kontponpaast padora Ne 3mo Teme  «KueTka - oTkpbITas cucrema. OOMEH BEIIECTB U
MIpEBpALEHUE SHEPTUN.

Tema 6. PazmHokeHue u passuTue opranusmos (13 4)

CriocoObl  pa3MHOXeHHs opraHu3MoB. becnosnoe pasmHoxeHHEe U ero (opmbl (aeneHue
OJIHOKJICTOYHBIX OPraHMW3MOB, BereTaTMBHOE pa3MHOkeHue). llojoBoe pa3MHOXKeHUE, €ero
3HaYeHHe Ui SBONIOLMHU. Pa3BuTHE MONOBBIX KJIEeTOK (ramerorenes). Craauu criepMaToreHesa.
Ocobennoctu cTpoenust criepmato3ouaoB. Ctaguu oBoreHeza. OCOOEHHOCTH CTPOSHUS



aineknerok. OmnogoTBopeHne, ero OHOJOrMYeckoe 3HayeHue. YepeqoBaHUE TOKOJICHUH B
KU3HCHHOM Iukiie pacteHuid. Cropodutr m ramerodur. J[BoiHOE OIJIOOTBOPEHHE IBETKOBBIX
pacrenuii. Ilaprenorene3. OnroreHe3. OCOOCHHOCTH HWHAWBUAYAJILHOTO Pa3BUTHS KUBOTHBIX.
OMOpHOHAIBHBIM E€PUOJ Pa3BUTUS IKUBOTHBIX. [lOCTOMOpHMOHANBHBIM NEpUOJ Pa3BUTHUS
XKUBOTHBIX. [IpsiMoe u HenpsMoe pa3BUTHE.

Hemoncmpayus: TaOMULBI, CXEMbl, HWUIIOCTPUPYIOLIME 3Talbl MHTO3a, MeHo03a, CTaauu
OHTOTeHe3a, CIIOCOO0BI OECIOJIOr0 M MOJIOBOTO PAa3MHOXKEHHS, YePEIOBAHUS TIOKOJICHUH, ABOHHOTO
OILIOIOTBOPEHUSL.

Jlabopamopnuie pabomoi:

4. CtpoeHue MOJIOBbIX KJIETOK.

O6006menne o Teme « PazMHOMKeHHE U pa3BUTHE OPTaHU3MOBY.

KonrponbHas pabora Nedno reme «Pa3zMHOKEHHE U pa3BUTHE OPTaHU3MOB.

Pazgea II. OcHOBHBIE 3aKOHOMEPHOCTH HACJEACTBEHHOCTH U N3MEHYUBOCTH

Tema 1. 3akoHoMepHOCTH HacJeAcTBEHHOCTH (15 1)

I'. MeHnzaenb — OCHOBOIIOJIO)KHUK T'€HETHKH, €r0 NpeAIecCTBEeHHUKU. [IpuHIMn quckpeTHon
HACJIC/ICTBEHHOCTH, €ro 3HAu€HWe JMJIs YCIEUIHOIO pa3BUTHS TE€HeTHKH. MOoHOruopuaHoe
ckpemuBanue. [ MOpuaoIornyeckuii MeTo. 3aKOH eInHO00pa3usi THOPUIOB MEPBOTO MOKOJICHHUS
(mepBblit 3aKk0H Menzenst). 3akoH paciueruieHus (BTopoil 3akoH Menpens). O0bsCHEHHE 3aKOHOB
Menzaens ¢ NO3ULMM TUMNOTE3bl YHMCTOTHI TrameT. AHaIU3MPYIOIIEE CKpELIUBaHUE. 3aKOH
HE3aBUCHUMOI0 KOMOWMHHMPOBAHMS MPHU3HAKOB (TpeTudl 3akoH MeHzens), ero 3HayeHue [yis
000CHOBaHHS KOMOMHATMBHOM HW3MEHUYMBOCTU. [IpoMeEXyTOUHBIN XapakTep Hacjael0BaHus.
CueruienHoe HacnenoBanue. 3akoH T. MopraHa, BKjIaJl €ro IIKOJIbl B 000CHOBaHUE XPOMOCOMHOMN
TEOpUHU HAaCJEJICTBEHHOCTU. HapylieHue cuenaeHuss I'eHOB, €ro IOCIEJCTBUS. | eHeTuueckue
KapTbl XpOMOCOM. XpOMOCOMHAasi TEOpHUsl HACIEJCTBEHHOCTH — Bbljaromieecs 00001eHne
Ouonoruu nepBod 4eTBepTd XX B., KpaTKas HUCTOPHUS, OCHOBHBIE IOJIOKEHHS. XPOMOCOMHOE
onpenenenue  nona.  Hacmenosanue,  cuemieHHoe ¢ nosnoM.  llurorurasmartudeckas
HaCJIeACTBEHHOCTh. KpaTkas uCTOpUs pasBUTHsS MOJIEKYJIIPHOM IeHETHUKHU. ['€HHas MHXKEHepus,
NIEPCIIEKTUBBI Pa3BUTHs B HAIPABICHUU IOJyYEHUS MAaTEPUAIOB U JIEKAPCTB HOBOI'O IOKOJICHUS.
ConumanbHO-3THYECKHME  MPOOJEMBbl  CO3/IaHMS  TPAHCTEHHBIX  OpraHu3MoB. ['eHeTHuecku
MOJU(GHUIMPOBAHHBIE TIPOIYKTHI.

Jemoncmpayus: repdbapHble MaTepHallbl IO pe3yibTaTaM CKPELIMBAaHUS PAaCTEHUN Ha y4eOHO-
OTBITHOM Y4YacTKe, TaOJMIIbI, CXEMBbl, MJUTFOCTPHPYIOILINE 3aKOHBI HACIEICTBEHHOCTH, MEPEKPeCT
XPOMOCOM.

Obobwenue 3Hanuil.

1. Beinaronuecs: oTe4eCTBEHHbIE T€HETUKU.

2. IlepcrieKTUBBI pa3BUTHS, COLMAIBHO-3TUYECKUE MPOOJEMBI MOJEKYISPHOM TE€HETUKH U
TEeHHOW MH)XXKEHEPHUH (JUCKyCCHus).

Ilpakmuueckue pabomul:

2. Pemienuie TUIIOBBIX 3a7ay 1O T€HETHKE.

IlepeyeHb NpaKTHYECKUX U JIA0OPATOPHBIX PadoT.

JIaboparopHast pabota «Ponb pepMEeHTOB B KIETKE
Nel

JIaboparopHast pabota CtpoeHue KIETKH DYKapuOoT: PACTEHUM, )KUBOTHBIX, TPUOOB.
No2

JIaboparopHast pabota « JIBUKEeHHE IUTOTLIa3MbD»
Ne3

JlabopaTopHas pabota «SIBneHne Ia3MoNm3a 1 ACTIa3MoJIn3ay
Ne4

JIaGoparopHas paboTa «CTpoeHue MoNOBHIX KIIETOK. [[pobiieHre 3UroThl, 3apo/IbIIIeBbIe
Ne5 JUCTKUY

[TpakTuueckas padora «Pemmenne 3eMEHTapHBIX 337124 11O MOJICKYJISIPHON OHOJIOTHI
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Nel

[TpakTrueckas pabota
Ne2

«PemeHne THIIOBBIX 3a4a4 110 T€HETUKE»

Bcero: 70 yacos.
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Pa3nen 4. KanennapHuo-temaTnyeckoe mnianupoBanue mno kypey «Oo6masi 6uosiorus. 10 kinace» (70 yacos, 2 yaca B Hee10).

Hara dopMa opraHu3anumu OcHoBHBbIE BUbI Y4eOHOI
Ne NMPOBeEJICHUA Tema pa3nesia u ypoka Y4eOHBIX 3aHATHI AesITeJIbHOCTH
n/n | miaad | ¢akr
BBenenue. (3 yaca).
1 IIpaBuna Th B kabunete Ouonoruu. Ilouemy BaxkHO n3yuaTh | BBOMHBIN XapakTepu3yroT O0II1YI0
00111yI0 OMOJIOTHIO. OMOJIOTHIO KaK y4eOHBIN
npeaMeT. COCTaBISIOT CXEMY
«OCHOBHBIE 3Tallbl HAYYHOI'O
UCCIIEIOBaHUS»
2 OCHOBHBIE CBOICTBA )KUBBIX CUCTEM. KomOunupoBanHsslil ypok | Onpenenstor moHsTus: JKu3Hb.
AHaJIM3UPYIOT TEKCT Y4eOHHUKA.
3 YpoBHU OpraHu3alMy )KUBOU IPUPOJIBIL. Kom0OunupoBanHsiii ypok | PackpbIBatoT 3HaueHMe
OMOJIOTMYECKUX OHATUH!
YpOoBHU OpraHU3aluy )KUBOU
MaTEpUH.
Pa3neu 1. Bnonornyeckne cucreMbl: KJIeTKa U Opranusm (52 1)
Tema 1. Xumus kjaeTrku (9 4)
4 Baxmnerimue XUMHYECKHE AJIEMEHTHI KJIETKH. | YPOK MpUOOpETeHUS [Touck HeoOxoaUMOM
Heoprannueckue Bemecrtsa. Boaa. HOBBIX 3HAHUU uH(popManuu B yueOHON
JTUTepaType
5 Opranuyeckue COeMHEHUS. YTIIEBOIbl, UX (GYHKIINU. VYpok npuodpeTeHus I'pynmoBast pabora
HOBBIX 3HAHUU
6 JIunu el (KUPBI U KUPOMOI0OOHBIE BEIIECTBA), UX (QYHKIIUH. Kom6unupoBanusiii ypok | [Touck HeoOxoaumoii
uHpopMaluu B yueOHOH
JUTepaType
7 benku. Ctpoenune monekynbl Oenka. Jlenatyparus. Kom6unupoBanusiii ypok | PaGota ¢ TekcTom, ¢ Tabauieit
«benkmn».
8 buonoruueckue GyHKIMN OETKOB. KomOunmMpoBanHsiii ypok | ['pynmoBast paboTa, BEITOJIHEHHE

JI. p.Nel«Ponb hepMEeHTOB B OMOXUMUYECKUX PEAKIIHSIX).

sabopaTopHON PabOThI
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Hyxneunosble kucinotsl. Ctpykrypa mosnekyns! JJHK.

KomOuHMpoBaHHBIH ypok

Pabora ¢ TekcToM, TabIuLIEH
«HyKJI€HHOBBIE KHCIIOTBD.

10 Oco6ennoctu crpoennss PHK, tuner PHK. ®ynkmuun PHK B KomOunmpoBanHbiii ypok | PaboTa ¢ TekcTOM ydueOHUKA,
KJIETKE. OUCK HH(OpPMALIHH.
11 AT® — yHHBepcaldbHBIM OWONIOTHYECKH akkymynsTop | KomOuHHMpoBaHHBIN ypok | Pabora ¢ TekcToM yueOHMKa,
SHEPIUH. IIOUCK HH(pOpMaLIUH,
COCTaBJICHHE BOIIPOCOB IO TEME.
12 Pemrenue 3a1a4 mo MoJyIeKyIsipHOI OHOJIOTHH. Ypoxk pelieHus Pemenne 3anau
IIPAaKTUYECKUX 3a/1a4
Tema 2. HekJierounble ¢popMbl KU3HH (4 1)
13 Heknerounsie ¢opmbl  xu3HU. OCOOCHHOCTH CTPOCHUS, | YPOK IIPHOOpETEHUs Pabota c TekcTom yueOHMKa,
KHU3HENEATSNIPHOCTA W Pa3MHOXEHHMS  BHPYCOB, WX | HOBBIX 3HAHHMU MOUCK MH(POpMAIUH.
IIPOUCXOXKIACHUE.
14 BupycHrbie 3a6oneBanusi, X JIe4eHUE U TPOPUITAKTHKA. Kom6unupoBanusiii ypok | [louck HeoOxoaumoi
uHpopMalnu B y4eOHOMH
JUTEepaType.
15 Kontponbnast paGora Nel mo TtemaM «XuMus KIETKHU. | YPOK KOHTPOJIS 3HAHUM BelnonHeHne T€CTOBBIX 3aJaHUN.
HexkneTounsie (OpMBbI JKUZHU»)
16 O6o00menne o TeMaM: «Xumus kieTku. Heknerounsle Ypoxk - cemuHap OO6cy>kaeHne OCHOBHBIX
(hOPMBI KUZHI BOIIPOCOB T10 TEME.
Tema 3. KiteTka - nesiocTHasi cucTeMa B3aUMOCBSI3AHHBIX OPraHonaoB (9 4)
17 CoBpeMeHHBIH 3Tall B UCTOPUH Pa3BUTHS KJIETOYHOW TEOpUHU. | YPOK MPHOOpEeTeHus Pabora ¢ TekcToM yueOHMUKa,
3Ha4yeHHe KIETOUYHOU TEOPUH JJIsl pa3BUTHs OMOJIOTHH. HOBBIX 3HAHUUI MOUCK HH(OPMAIIHH.
18 OOuwmii muaH CTPOEHUs! KJIETOK MPOKapHoT M sykapuoT. JI. | Ypok pemenus Beimonnenue nab.pab. u ee
p-Ne2. «CpaBHeHHE CTpPOEHMS KIETOK NPOKAPUOT MW | MPAKTUYECKUX 3a7a4 aHaIu3
JYKapuoT».
19 [ToBepxHOCTHBIE CTPYKTYpPBI (knerouHas crenka, | KomOunupoBanHsblil ypok | 3amomHeHue Tabmuibl «Kierka u
TJIMKOKAJIMKC), CTPOCHHE U (PYHKITUH. €€ OpPraHOMJIbI», €€ aHAJIM3.
20 Knerounbsie MeMOpaHbl: UX CTpOEHHE U (PYHKIINH. KomOunupoBanuslif ypok | 3anonHenue tadauibl «Kinerka u
€€ OPraHOMJIbI», €€ aHAJIN3.
21 Anpo, ero crpoerne wu ¢GyHKMU. KommonenTsl sapa: | KomOuHMpoBaHHBI ypok | 3amosHeHue Tabmuimbl «Kitetka n

SIIPBILIKO, XPOMATHH U XPOMOCOMBI.

€C OpraHouanl», €€ aHaJIn3.

13




22

HememOpanubie opraHou/ sl KIeTKH. PUOOCOMBI.

KomOuHMpoBaHHBIH ypok

3amnonaenne Tadbauis! «Kierka u
€€ OpraHoU/IbI», €€ aHAJIH3.

23 BakyomnsipHas cucrema KJeTkd (3HI0IJIa3MaTUYECKasi CEeTh, KomOunupoBannslii ypok | 3amonHenue Tadiuibl «Kierka u
anmnapat 1 '0JIbJIKH, TU30COMBI, BAaKYOJIIN). €€ OpPraHoOMJIbl», e aHaJIH3.
24 JI. p.Ne3. «SIBnaenme mnasmonu3za M JIeIUIa3MoJid3a B | YPOK pelIeHUs Bremonuenue nab. pabd.u ee
PACTUTEIBHBIX KIETKaX). MIPAKTUYECKHX 3a7a4 aHaJIn3
25 JIBymeMOpaHHbIE OpraHou/bl KJIETKH. [Tnactuapl, | KomOunupoBanHblil ypok | 3amonnenue tabmunbl «Kietka u
MUTOXOHJIPHH. €€ OpPraHoOMJIbl», €€ aHaJIH3.
Tema 4. ’KuzHeHHBII HMKJI KJIETKH (4 1)
26 JKu3HEHHBIN IUKII KIETKU. MUTO3. AMUTO3. VYpok npuoOpereHus Pabora ¢ Tabnuueit «/lenenue
HOBBIX 3HAHUU KJIETOK. MUTO3.
27 Meiio3 u ero (a3el. ['nOenb KIETKU: anonTo3, HeKpo3. Ypoxk nmpuoOpeTeHus Pabota c Tabnuneit «/lenenue
HOBBIX 3HaHUI KJIETOK. Meno3y.
28 O6o6menue 3Hanuii mo Temam: «Krnetka - wenoctHas | KomOunupoBanubiit ypok | PabGora ¢ kaproukamu
cucrema. JKu3HEeHHbII HUKIT KIETKN»
29 KontponbHas pabora Ne2 o remam: «Kierka - neiaoctHas YPpOK KOHTpPOJIS 3HAaHUI BelnmonHeHne TECTOBBIX 3aJaHUM.
cucrema. JKu3HeHHbII LUKIT KIETKN».
Tema 5. KiteTka - oTkpbITasi cucrema. O0MeH BeliecTB U npespaiiesue 3Hepruu (13 41)
30 OOMeH BelecTB - OCHOBA KU3HEACATEIIHHOCTH KIETKH. Ypoxk npuoOpeTeHus becena o Bompocam,
[TnacTuyeckuii ¥ YHEPreTUUECKUI OOMEH. HOBBIX 3HAHUU COCTABJIEHUE CXEMBI
31 I'mukonus. A3poOHoe OKUCIIeHHEe. DHEPreTHYECKUM BBIXO] Komb6unupoBanusiii ypok | PaGota ¢ TekcTom 1 Tabnuuei
MIOJTHOT'O @3pOOHOT0 OKHUCIICHUS TIFOKO3BI.
32 ®orocunres. Ucropus uzydenus ¢potocuntesa. Brkinag K.A. KomOunupoBanHbIil ypok | BeicTymienue ¢ cooOimeHusMu
Tumupssena B usyuenue poTocuHTesa.
33 CaetoBas u TemMHOBast (a3bl POTOCUHTERA. KomOunupoBannsiit ypok | CocraBieHue cxeMbl «Dasbl
dboTocuHTE3aN», paboTa 1Mo
BOIIpOCaM
34 [1nanerapHas eHHOCTh oTOCHHTE3a (co3AaHue HedTH, raza, | KomOnHHpoBaHHBIN ypoK | BeIcTymiueHue ¢ cooO0meHusIMu
KaMEHHOTO U Oyporo yriei).
35 Bnusinue ¢akTopoB BHEIIHEN cpeibl Ha (POTOCHHTES. VYPOok U3ydeHHsI HOBOTO OO6cy>xaeHue 1o Borpocam
MaTepuaia yueOHHKA.
36 Bruocunres OenkoB. ['eHeTnuecKkuii KO, KomOunupoBanusbiit ypok | [Touck monmomHuTeIbHOM
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uHpOopMaLuu.

37 Oranbl OuocuHTe3a Oelka. KomOunupoBanusiii ypok | Pabota ¢ Tabmuneit «buocunres
OEIKOBY.
38 Pemenue sneMeHTapHBIX 33124 IO MOJICKYJISIPHOM Onosiorn | YPOK pelieHus Pemenue 3anau
IIPAaKTUYECKUX 3a/1a4
39 Penienue sneMeHTapHBIX 3a/1a4 IO MOJIEKYJISIPHOM OMoioruun | Ypok peuieHus Pab6ota ¢ Tabnuuei, ¢
NPAaKTUYECKUX 3a/1a9 pa3gaToOYHBIM MaTEepPHAIOM
40 I1.p. Nel Pemienue aneMeHTapHBIX 3a/1a4 [0 MOJICKYJISIPHOM VYpok perieHus Pabora ¢ Tabnuuei, pemenue
Ouosiorun IPAaKTUYECKUX 3a/1a4 3ajau no coopuuky EI'D.
41 O0600mmenue 3Hanmii mo Teme «KieTka - OTKpbITasi cucTeMa. Ypok - cemuHap BricTymuienus ¢ coobmeHusMu
OOMeH BelleCcTB U MPEBPALICHUE SHEPTUNY 10 TEME.
42 Kontponsnas padora Ne 3 o teme «Kietka - oTKpbITas VYpOK KOHTPOJIS 3HaHU Pabota ¢ TecTOBBIMU 3a/1aHUSMH.
cucremMa. OOMEH BELIECTB U NPEBPAILEHUE SHEPT UM
Tema 6. PazmHoxeHue 1 pa3BuTHe OPranusmMos (13 4)
43 CrniocoOsl Pa3MHOKEHHMS OpraHU3MOB. becnonoe | Ypok npuobperenus COCTAaBJICHHE CXEMBI «Bupl
pa3MHOXKEHHUE B ero GOPMBI HOBBIX 3HAaHUH BEreTaTUBHOTO Pa3MHOKEHHUSI.
44 [TonoBoe pa3MHOKEHUE, €T0 3HAUEHUE JJIS1 IBOJIOLUN VYpok npuodpeTeHus I'pynnoBas pabota
HOBBIX 3HAHUU
45 PazButue nonoBsIx KieTOK (ramerorenes). Craguu VYpok npuodpeTeHus Pabota ¢ Tabnuuei
ciepmaroreHe3a. OcoOEHHOCTH CTPOSHHS CLIEPMAaTO30H/10B. HOBBIX 3HAHU «CriepMaToreHes3 1 OBOI'€HE3».
46 Cranuu oBorere3a. OCOOEHHOCTH CTPOCHHUS STHIEKIIETOK. VYpok pemienust Brinonaenue 1ad. paboThl U ee
JLp.Ned4. «CtpoeHne noJIOBBIX KIETOK» NPAaKTUYECKHX 3a/1a4 aHaJM3.
47 Omo10TBOpEHUE, €ro ONOIOTHYECKOe 3HAYCHHUE. KomOunupoBansslii ypok | PaboTa ¢ kaproukamu
48 UepenoBaHue MOKOJIEHUH B )KU3HEHHOM LIUKJIE PACTCHUM. KomOunupoBanHusiit ypok | PaGota ¢ kapToukammu
Cnopodwurt u rametodur.
49 JIBOMHOE OIJIONOTBOPEHHUE LIBETKOBBIX PACTEHUMN. KomOunupoBansslif ypok | Pabota ¢ Tabnuueit «/{BoitHoe
OILJIOIOTBOPEHUEN.
50 [TapreHorenes. KomOunupoBansslii ypok | [Touck uHpopmanuu B yueOHOH
JUTEparype.
o1 Onrorene3. OcoOeHHOCTH UHANBHIYyaTbHOTO Pa3BUTH Ypok npuoOpereHust Pabota ¢ TekcTom, cocTaBieHue
KUBOTHBIX. HOBBIX 3HAHUI cxeMbl « UMbl OHTOTCHE3A.
52 OMOpHUOHAIBHBIN EPUOJT PA3BUTHUS )KUBOTHBIX. KomOunupoBansnslii ypok | PaboTa ¢ TekcTom, cocTaBieHue
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IJ1aHa 1mo TéMeE.

53 [TocTamMOproHaNBHBIN TIEpUO]] pa3BUTHS KUBOTHBIX. [Ipsimoe | KomOuHupoBanHslii ypok | CocraBienue cxemsl «THITbI
Y HEMIPSIMOE pa3BUTHE. Pa3BHUTHUS», TOUCK WH(HOPMAIIUH.
o4 O6o6Omenne 1o Teme: «Pa3smHOokenue w  pasputhe | KomOuHMpOBaHHBIN ypoK | BeINoimHeHWE 3a1aHU Pa3HOTO
OpraHu3MOB» YPOBHSI CJIO)KHOCTH
55 Kontponbnas padota Ne 4 o teme: «Pa3muoxeHue u Ypok KOHTPOJIS 3HAHUI BrinosiHeHne TECTOBBIX 3a1aHUM
pa3BUTHE OPTaHU3MOBY
Pa3zneu I1. OcHOBHBIE 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH U N3MEHYUBOCTH
Tema 1. 3akoHomepHoCcTH HacJaeacTBEHHOCTH (15 1)
56 I MeHgens —  OCHOBOIIOJIOXHHMK  TI'€HETHUKH, €ro | YpPOK U3y4eHUs HOBOTO Pabora B rpymnmne, cocraBieHue
MpEeALIECTBEHHUKH. Mounorubpuanoe CKpElIMBaHuE. | MaTepuaa. CXEMBbI CKPEILLIMBAHMUS.
I'uGpumonoruueckuii METoI. 3aKOH AMHOOOPa3usi THOPHIOB
MIEPBOTO MOKOJICHUs (TIepBbIil 3aKOH MeHens).
57 3aKoH pacliieruieHus (BTopoit 3axkoH Menzens). KomOunupoBanHsiii ypok | Pemenue renetrnueckux 3agad
58 OObsicHeHHe 3akOHOB Menuens ¢ mo3unuid Tunore3bl | KomOuHMpoBaHHEIN ypok | Perenue reHeTnueckux 3aaay
YUCTOTHI TaMET. AHAJIM3UPYIOIEe CKPEITUBAHUE.
59 [IpomexxyTOUHBIN XapaKTep HACIEAOBaAHUS. KomOunnpoBanHbii ypok | PemieHue reneTndeckux 3agad
60 Pemrenue 3amay Ha MOHOTHOPHUIHOE CKPEIITUBAHUE. KomOunupoBanHusbiii ypok | Pemenne reHeTH4YeCKUX 3a1a4
61 3aKOH HE3aBUCHUMOT'0 KOMOMHHPOBAHHUSI PU3HAKOB (TpETHil KomOunnpoBanHbiil ypok | PemieHue reHeTnueckux 3agad
3akoH MeHiens), ero 3HaueHue 111 000CHOBaHUS
KOMOWHATUBHOW U3MEHYUBOCTH.
62 Pemenue 3anay Ha TUTHOPUIHOE CKpEIIIBAHUE. KomOunnpoBaHHbiil ypok | PemieHue reHeTndeckux 3agayd
63 CuennenHoe HacienoBanue. 3akoH T. Moprana KomOunupoBanHsbIit ypok | Pemenue reHeTndeckux 3aaad
64 Hapymenne cremienus reHoB. [eHetwdeckwe kapthl | KomOuHMpoBaHHBIN ypok | becena mo Bompocam
XpOMOCOM. XpOMOCOMHAs TEOPUsI HACIEICTBEHHOCTH.
65 XpOMOCOMHOE  OTpefesieHue noJa. HacnenoBanue, | KomOunupoBansslil ypok | PaboTa ¢ TekcTom, cocTaBieHue
CUEIUJICHHOE c MIOJIOM. [uronnazmaTuyeckas CXEMBbI paclIeTJIEHUs 110
HAaCJIEICTBEHHOCTD. MIPU3HAKY T0J1a Y YeJIOBEKa.
66 Pemrenue 3a1au Ha Haclie10BaHKE, CLETNIEHHOE C MOJIOM. KoMOunmupoBanHbiii ypok | Pemienue 3agayd mo reHeTHKe
67 [1.p.Ne2. «Pemnienrie TUMIOBBIX 334 110 TEHETUKE. VYpoxk pemieHust Pemrenue 3amau no reneTuke
MIPAKTUYECKUX 3a/1a4
68 Kontponbaas pabora NeS 1o Teme «3aKOHOMEPHOCTH | YPOK KOHTPOJIS 3HAHUH. Brinmosnnenue 3aganuii pa3Horo

16




HaCJICACTBCHHOCTH»

YPOBHSI CIIO)KHOCTH

69 Kpatkasgs wuctopuss pa3BUTHUS MOJIEKYJISIPHOM T€HETHKH. | YPOK U3yUyeHUs HOBOI'O Beictymnenust ¢ cooOiieHusamMu
['eHHas nHXeHepus, NEPCIEKTUBbI PA3BUTHSL. MaTepuaia.
70 ConuanbHo-3THYeCKUE MPOOIEMbl CO3/1aHUS TPAHCTEHHBIX KomOuHMpoBaHHbIH ypok

opranu3moB. ['eHeTnyecku MoIM(OUIIMPOBAHHBIEC TPOTYKTHI.

I'pynmoBas pabora.
BricTyrieHus ¢ coOOmeHUsIMH
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HN3meHennsi, BHeCeHHbIE B pa00o4yl0 NporpaMmy

n/n

N3menenus

OcHoBanue
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