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IHosicuuTeNLHAA 3aNIUCKA

Pa6ouas mporpamma mo 6momnoruu st 10-11 kiraccos (60a30BbIid ypOBEHB)
OPUEHTHPOBAaHA HA PEAIM3ALMI0  ECTECTBCHHOHAYYHOH HANpPaBICHHOCTH C HCIIOJIb30BAaHHEM
obopymoBanusi nudpoBoii nmaboparopum «Touka pocray, co3maHHoro Ha ©O0aze MBOY
«Bepxneycunckas CII» ¢ LEJIBI0 Pa3BUTUS Yy OOyYaroIUXCS €CTeCTBEHHOHAYYHOM,
MH(POPMALIMOHHOM T'PaMOTHOCTH, (POPMHUPOBAHMSA KPUTHUECKOTO M KpPEaTHMBHOI'O MBIIUICHMUS,
COBEPILEHCTBOBAHMUS HABBIKOB €CTECTBEHHOHAYYHOM M TEXHOJIOTMYECKOM HamlpaBJIeHHOCTH, a
TaKXe JJIs IPaKTHUeCKOW oTpaboTKHU y4eOHOro Marepuasa no y4yeOHbIM IpeaMeTaM «XUMHUsI» U
«buonorus».

Ha Ga3ze nentpa «Touka pocTa» obecrieunBaeTcsi peaqu3aius 00pa3oBaTeIbHbBIX
OporpaMM €CTECTBEHHOHAYYHOW M TEXHOJIOTWYECKOH HalpaBICHHOCTEH, pa3paboTaHHBIX B
COOTBETCTBUM C TpeOOBAaHMSMM 3aKOHOJATENBCTBA B cdepe o0pa3oBaHHA MU C  YYETOM
pexoMenaanuii denepanbHOro oneparopa yueoHoro npeamera «buosnorus». Pabouas mporpamma
HO3BOJISIET WHTETPUPOBATh pealIU3yeMble 37eCh MOJIXOAbI, CTPYKTYpy U COJEp)KaHHe IIpU
opranuzaium yueoHoro npeamera «buonorus» 10-11 knacc (6a3oBblit ypoBeHb). Mcnons3oBaHue
o0opynoBanus 1eHTpa «Touka pocTa» MO3BOJISAET CO31aTh YCIOBUS:

- ISl pacIIUPEHUs COACPKAaHUS IIKOJIBHOTO OMOJIOTMYECKOT0 000pYA0BaHUS;

- JUIS1 TIOBBIIICHUSI TO3HABATEIBHON aKTUBHOCTH 00YYarOIINXCS B €CTECTBEHHOHAYYHOH 00J1acTH;

- JUISl pa3BUTHUS JIMYHOCTH MIKOJIBHUKOB B Tpoliecce 00ydeHust OMOIOTHH,
€ro crocodHocTel, POPMUPOBAHUS U YIOBICTBOPEHHSI COIIMATBHO 3HAYUMBIX HHTEPECOB
1 TIOTPEeOHOCTEH;

- 115 paboThl C OJJAPEHHBIMU LIKOJbHUKAMM, OpPraHM3alluid UX PAa3BUTHS B Pa3JIMYHBIX 00JACTIX
00pa3oBaTeNbHON, TBOPUECKON AEATEIBHOCTH.

PaGouas nporpamma no Ouonoruu g 10-11 kmaccoB (6a30BbIil ypoBeHb) pa3paboTaHa Ha
OCHOBE CJIETYIOINX HOPMATHBHO-TIPABOBBIX JIOKYMEHTOB:

- Pabouas mporpamma no yue6HOoMy mpenmery «buosnorus» menarora, peanusytomero ®I'OC
HOO u ®T'OC OOO (nanee — Pabouas mporpamma), pazpaboTaHa B COOTBETCTBHH C:

- ®enepanpHbiM 3ak0HOM «O0 00pazoBanuu B Poccuiickoit deneparnuny cT.2, 1.9, B COOTBETCTBUU
¢ TpeboBanmsiMu DexnepanpHoro ['ocymapcTBEHHOTO 00pa30BaTENBHOIO CTaHIAPTa HAYAIBHOTO
o0miero o0pa3oBaHus U OCHOBHOTO o01iero obpazosanus (nanee @I'OC);

-npukazoM MunHoOpHayku ot 31.12.2015 Nel577 «O BHeceHMM H3MEHEHHUH B (elepanbHbIil
roCyJapCTBEHHbII 00pa30BaTeNbHbIA CTAaHIAPT OCHOBHOTO OOIIEro oOpa30BaHUs, YTBEPKACHHBIN
nprka3oM MuHuctepcTBa obpa3zoBanusa U Hayku Poccuiickoit denepauuu ot 17 nexadbps 2010 r.
Nel897»;

-YcTraBoM MYHHUIIMIIAJIBHOTO OFO/IKETHOTO 00111€00pa30BaTeIbHOTO yupexieHus «BepxHeycunckas
cpennsis mkoay (nanee — OY);

-mucbMoM «O pabouunx mporpammax yaeOHbIX mpeameroB» Ne 08-1786 ot 28.10.2015 r.;

- Ilonoxenuem o paboueit mnporpamme yuurens MBOVY «Bepxueycunckas CI» na 2022-2023
YU4.TOJ;

- 6a3ucHbIM yuebHbIM m1aHoM MBOY «Bepxueycunckas CILI» na 2022-2023 yu.rog,.

buonorus kak yueOHbII mpeaMeT — HeoThbeMJIeMasl COCTaBHAasl YacTh €CTECTBEHHOHAYYHOTO
o0pa3oBaHUs Ha BCEX CTyMeHsX oOydeHws. Kak oJiH U3 BaKHBIX KOMIIOHEHTOB 00pa3oBaTEeIbHOM
obmactu «EcTecTBO3HaHME» OMOJIOTHSI BHOCHT 3HAYMTEIBHBIN BKIIAJ B JOCTIKEHHE IIEIeH 00IIeTo
oOpa3oBaHus, oOecreduBasl OCBOEHHE YYalIUMHCS OCHOB Y4E€OHBIX IUCIUIUIMH, pa3BUTHE
MHTEJUIEKTYaJbHBIX W TBOPUYECKUX CHOCOOHOCTEH, (hopMHUpOBaHWE HAYYHOTO MHPOBO33PEHHS U
[IEHHOCTHBIX OPHEHTAIUH.



Pabouas mporpamma mo Ouonorum s 10-11 kmacca paccumrana Ha 67 vacoB (1 uac B
Hezeno), B ToM uucie B 10 kiacce 34 waca, B 11 kiacce - 33 yaca m OpUEHTHpOBaHa Ha
UCTIOJIb30BaHUE YI€OHO-METOINYECKOTO KOMILIEKCa:

«B.U. Cusornazos, 1.b. Aradonosa, E.T. 3axaposa. O6mias 6uonorus. bazoBsiii ypoBeHs.10
kiacc. O6mast 6uonorus. ba3ossiit yposens 11 kiacc.

B paboueii mporpaMMe HallIyd OTpPaKEHUE 1IeNIM U 33Ja4d U3y4deHHs] OMOJIOTUU HA CTYNEHH
cpenHero (moJHoro) oduiero oOpa3zoBaHus, U3JI0KEHHBIE B MOSICHUTENbHOM 3anucke K [IpumepHoit
nporpamme 1o 6ruosioruu (0a30BbIid YPOBEHB ).

N3yuenne OMOJIOTMM HaA CTYNEHU CpeaHero (IMOJIHOro) o0imero oOpa3oBaHMsI B CTapIIeH
mIKoJe Ha 0a30BOM ypOBHE HAIlpaBJIEHO Ha IOCTM)KEHHUE CIICIYIOIIUX 1eJIei:

o OCBOeHHMe 3HAHMH O OHMOJOrMYecKHX CcHucTeMax (KJIeTKa, OpraHu3M, BHJl, IKOCHCTEMA);
UCTOPUU DPAa3BUTUS COBPEMEHHBIX MPEJICTaBICHUM O >KMBOW TPUPOAE; BbIIAIOIINXCS
OTKPBITUSIX B OWOJIOTMYECKON HayKe; poiM OHOJOTHYECKOW Hayku B (HOPMUPOBAHHU
COBPEMEHHOM €CTeCTBEHHOHAYYHON KapTUHBI MUPA; METOJIaX HAYYHOTO ITO3HAHMS,

o OBJIajleHHe YMEHUSIMH OOOCHOBBIBATH MECTO U pPOJb OHMOJOTMYECKUX 3HAHUU B
NPAaKTUYECKON JESTeTbHOCTH JIIOJICH, pPa3BUTUH COBPEMEHHBIX TEXHOJIOTUH; IMPOBOAUTH
HaOJIOIEHUsT 32 SKOCHCTEMaMH C IIeTbI0 MX OIMCAaHWS W BBIABICHUS ECTECTBEHHBIX H
AQHTPOIIOTEHHBIX N3MEHEHN; HAXOIUTh U aHAJTM3UPOBATh HHPOPMALIUIO O KHUBBIX OOBEKTAX;

o pa3sBHTHEe II03HABATEJIbHBIX WHTEPECOB, NHTEIUIEKTYaJIbHBIX U TBOPYECKUX CIIOCOOHOCTEW B
nporiecce N3yYeHHS BBIAIONINXCS JOCTHKEHUN OMOJIOTHH, BOLIEIIINX B OOIIEYEITOBEYECKYIO
KYJIBTYpPY; CIOKHBIX U MPOTUBOPEUMBBIX IyTeH pa3BUTUS COBPEMEHHBIX HAYUHBIX B3IJISO0B,
uael, TeOpuid, KOHLENUUH, pa3IuuHbIX T'HIIOTe3 (O CYLIHOCTH M MPOMUCXOXKIECHUM >KHU3HHU,
4eJI0BEKa) B X0J1e paboThl € Pa3IUYHBIMU UCTOYHUKAMHU MH(OpMaIuuy;

o BOCIIUTaHUe YOEXKICHHOCTH B BO3MOKHOCTH IIO3HAHUS KUBOW NPUPOIbI, HEOOXOAUMOCTH
OepeKHOr0 OTHOIIEHUS K IPUPOTHOMN cpefie, COOCTBEHHOMY 3/I0POBbIO; YBAXKEHUS K MHEHUIO
OIIIOHEHTA MPH 00CYKACHNN ONOJIOTHYECKUX MPOobIIeMm;

o HCIO0JIb30BAHME PHOOPETEHHBIX 3HAHNH M YMEHUH B IOBCEHEBHOMN KU3HH JISOLCHKU
MOCJIEACTBUM CBOEH IEATENBHOCTH IO OTHOILEHUIO K OKPYXKaloIIeH cpesie, 340POBbI0 APYTUX
arofel U COOCTBEHHOMY 3/10pOBbIO; OOOCHOBAaHMS M COONIOJIEHHST Mep MNpO(UIAKTUKU
3a00JIeBaHNM, IPABUJI TIOBEJICHUS B IIPUPO/IE.

[Iporpamma mnpexycmarpuBaeT GOpPMHUPOBAHKUE Y O0YUYAIOMIUXCS OOIMICYYEOHBIX YMEHUN U
HaBBIKOB, YHHMBEpCAJIbHBIX CIOCOOOB JEATEIBbHOCTH M KIIIOYEBBIX KOMIETeHIHH. B 3Tom
HAIpaBJIEHUU TPUOpPUTETaMU sl ydeOHoro mnpeamera «buonorus» Ha CTYNEHH CpEIHEro
(mostHOTO) OOILIEr0 00pa3oBaHUs Ha 0A30BOM YpPOBHE SIBIIIIOTCS: CpaBHEHHME OOBEKTOB, aHau3,
OLIEHKa, MOMCK MH(pOpMAllMU B pa3iMyHbIX MCTOYHUKax. Crenyer oOpamaTb BHUMaHHE Ha TO,
4yTOObl OHHU OBJIAJICBAIM YMEHUSAMH OOIIEyuYeOHOro XapakTepa, pPa3HOOOPa3HBIMH CIIOCOOaMHU
NeSITeIbHOCTH, TPHOOPETAIH OIBIT:

- pelaTh TeHeTUYEeCKUEe 3a/1a4H,

- BJIQJIETh SA3BIKOM IIPEIMETa;

- ONHCHIBATh KJIETKH PACTEeHMH M KHUBOTHBIX (MOJ MHUKPOCKOIOM), ocoOell BHaa IO
MOP(}OIOrHUECKOMY KPUTEPUIO, SKOCUCTEMBI U arpOIKOCUCTEMBI CBOEH MECTHOCTH;

- T0/Nb30BaThCS 3HAHMEM OHOJOTMYECKHMX 3aKOHOMEpPHOCTEH JJisi OOBSICHEHHsS C
MaTEPUATMCTUUECKUX MO3ULIHUNA BOIPOCOB MPOUCXOXKIECHUSA U Pa3BUTH KU3HU Ha 3eMJlE, a TaKKe
Pa3IMYHBIX I'PYII PACTEHUH U )KMBOTHBIX, B TOM YHCJIE U YEJIOBEKA;

- IpaMOTHOTO (POPMYIHPOBAHUS PE3YIHTATOB OMOIOTUYECKUX HCCIEI0BAHUM;

- ompezeneHuss COOCTBEHHOM MMO3ULMU MO OTHOIIEHUIO K SKOJOTMYECKHM IpolieMam,
HOBEJICHUIO B IPUPOJTHOM CpeJie;



- COCTaBIISITh CXEMBI CKpEIIMBAaHUS, TyTeM NEPEHOCa BEIIECTB M YHEPTUU B IKOCHUCTEMAX
(Tlenu nuTaHus, MUIIEBbIE CETH);

-CpaBHUBATh: OMOJOTHYECKHE OOBEKTHI (Tela KUBOU U HEXKUBOU TIPUPOJIBI 10 XUMUUYECKOMY
COCTaBY, 3apOJIBIIIN YEeJIOBEKA M JPYTHX MIICKOMUTAIONINX, IKOCUCTEMBI U arpOdKOCUCTEMBI CBOCH
MECTHOCTH), TpOIecChl (€CTeCTBEHHbII U HUCKYCCTBEHHBbIH OTOOp, IMojoBoe U Oecrosoe
pPa3MHOKEHHUE) U JIeNIaTh BbIBOJIbI HA OCHOBE CPaBHEHUS,

- HaXOJIUTh MHGOPMAIIHIO O OMOJOTHYCCKUX OOBEKTaX B PA3IMYHBIX UCTOUYHUKAX (YU4EeOHBIX
TEKCTax, CIPaBOYHUKAX, HAYUHO-TIOMYJISIPHBIX U3AAHUSIX) U KPUTUYECKH €€ OL[CHUBATh;

- ICHOTO, TOYHOT'O, TPAMOTHOT'O M3JI0)KEHUSI CBOMX MBICIIEH B YCTHOW U MHCbMEHHON peyH,
WCIIONIb30BaHUsl PA3JIMYHBIX SI3BIKOB OHMOJOTHH (CIIOBECHOTO, CHMBOJIMYECKOTO, TpaduyecKoro),
CBOOOMHOTO TEepexoja C OJHOTO s3bIKAa HA JPYrod Ui WUIIOCTPAIMK, WHEPIpeTaIu,
apryMeHTaIlUU U JIOKa3aTeIhCTBA.

Ilnanupyemblie pe3yabTaTbl 00y4eHUs

JInyHOCTHBIE pe3yJIbTAThI:
1. Bocnutanue poccuiickoil rpaskJaHCKOM UIEHTUUHOCTH: MaTPUOTU3MA, JIFOOBU U
yBakeHust K OTeuecTBy, 4yBCTBA TOPJIOCTH 3a CBOIO PouHy; 0cO3HaHME CBOEH STHUYECKOU
MPUHAJIC)KHOCTH; YCBOCHUE T'YMAHUCTUYECKUX U TPATUIIUOHHBIX IIEHHOCTEH
MHOTOHAIIMOHAJIBHOTO POCCHUICKOTO OOIIECTBa; BOCIUTAHUE YYBCTBA OTBETCTBEHHOCTH U JIOJTa
nepen PoauHoi;
2. ®opMuUpOBaHHWE OTBETCTBEHHOTO OTHOIICHUS K YYEHUIO, TOTOBHOCTH M CIIOCOOHOCTH
00y4Jaromuxcsi K CaMOPa3BUTUIO U caMOOOpa30BaHUIO Ha OCHOBE MOTHMBALIMU K WHIAMBUAYAIbHON
TPaeKTOpUU 00pa3oBaHWs Ha 0aze OPUEHTHUPOBKU B Mupe mnpodeccuit u mnpodeccrnoHaTIbHbIX
MPEINOYTEeHUH, ¢ yU€TOM YCTOWYHUBBIX TO3HABATEIBHBIX HHTEPECOB;
3. 3HaHUWE OCHOBHBIX MPUHIUIIOB U MPABHJI OTHOIIEHHUS K >KMBOW MPUPOJE, OCHOB 3I0POBOTO
00pa3a KU3HU U 3J0POBbECOEPETAIOIINX TEXHOJIOTHIA;
4. CdopMHpPOBAHHOCTh TO3HABATEIBLHBIX WHTEPECOB W MOTHBOB, HAIPABIECHHBIX HA HM3YyUYCHHE
)KUBOW  TPHUPOJIBI, HHTEJUICKTYaJIbHBIX  YMEHHMH  (JOKa3blBaTh, CTPOUTH  PACCYXKICHHUS,
aHaJM3UPOBAThH, JCJIaTh BHIBOIbI); SCTETUYECKOTO OTHOIIEHUS K )KUBBIM OOBEKTaM;
5. ®opMupoBaHUE JTUYHOCTHBIX MPEACTABICHUIN O LIETOCTHOCTH MPUPObI, OCO3HAHHE 3HAUUMOCTH
¥ OOIIHOCTH TI100aNbHBIX MTPOOJIEM YeTOBEUECTBA;
6. @OpMHpPOBAHHE YBAXUTEIBHOTO OTHOIIEHUS K HCTOPHM, KYJIbType, HalUOHAIbHBIM
O0COOCHHOCTSIM, TPAAUIIHUAM U 00pa3y KU3HU JPYTUX HAPOJOB; TOIEPAHTHOCTU U MUPOIIOONUS;
7. OcBOEHHE COIMANBHBIX HOPM, MPaBUII MOBEJEHHUS, poJiei U (hOpM COIMAIbHOM )KU3HH B TPYIIIax
U cooOIIecTBax, BKJIIOYAs B3pOCIbIE W COIMAJIbHBIE COOOIIECTBA; Y4YacTHE B IIKOJIHHOM
CaMOYTIPaBIIEHUH M OOIINECTBEHHOW J>XM3HU B TIpe/esiax BO3PACTHBIX KOMIIETCHIIMH C Y4ETOM
PETHOHANIBHBIX, STHOKYJIBTYPHBIX, COITMAIBHBIX, SKOJIOTHUECKIX U SKOHOMUYECKUX OCOOEHHOCTEH;
8. Pa3BuTHE MOPAIBHOTO CO3HAHUS U KOMIIETEHTHOCTH B PEIICHUH MOPATBHBIX MPOOJIEM Ha OCHOBE
JUYHOCTHOTO BHIOOpA, (OPMUPOBAHHE HPABCTBEHHBIX UYYBCTB WM HPABCTBEHHOT'O MOBEACHUS,
OCO3HAHHOTO M OTBETCTBEHHOT'O OTHOIIIEHUS K COOCTBEHHBIM MOCTYIIKAM;
9. ®opmupoBaHWe KOMMYHUKATHUBHOW KOMIIETEHTHOCTH B OOINEHUU U COTPYAHHUYECTBE C
VUUTEISIMH, CO CBEPCTHUKAMH, CTapIIUMU M MIAJIIMMUA B TIpolecce 00pa30BaTeIbHOM,
00IIeCTBEHHO TOJIE3HOM, YIeOHO-HUCCIIE0BATEIbCKOM, TBOPUECKOM U IPYTUX BUIOB ACSITEIHHOCTH;
10. ®dopmupoBaHHEe IEHHOCTH 370POBOTO M Oe€30macHOro oOpasza KU3HH; YCBOCHHE IPaBUI
WHIUBUIYAIbHOTO W KOJJIEKTHBHOTO OE€30MacHOTO TIOBEJACHUS B UPE3BBIYANMHBIX CHUTYyaIUsX,
YTPOXKAIOITUX JKU3HU U 37J0POBBIO JIFO/ICH, TPaBUJI TIOBEICHHS HA TPAHCIIOPTE U HA JIOPOTax;



11. ®opmupoBaHUE OCHOB DKOJIOTMUECKOTO CO3HAHMS HA OCHOBE NPU3HAHUS LIEHHOCTU XHU3HU BO
BCeX €€ MPOSBICHUAX U HEOOXOAUMOCTH OTBETCTBEHHOTO, OEPEKHOTO OTHOLICHHUS K OKpY Karomen
Cpelle U pallMOHAILHOTO IPUPOOII0JIb30BAHNUS;

12. Oco3naHue 3HaUCHHUsS CEMbU B JKU3HU YEJIOBEKA M OOILIECTBA, MPUHATHE IICHHOCTU CEMEHHOM
AKHU3HH, YBAKUTEIbHOE U 3a00TIIMBOE OTHOLIEHHUE K YIEHAM CBOCH CeMbH.

MertanpenmeTrHblie pe3yJibTaThl:
1. YMeHue caMOCTOSTENIbHO ONPEAeNATh eI CBOEro 00y4YeHHs, CTaBUTh U (HOPMYIUPOBATH IS
ceOst HOBbIe 3a/1aud B yu€Oe M MO3HABATEJILHOM NEATEIbHOCTH, pPa3BUBaTh MOTUBBI U HWHTEPECHI
CBOEH 1103HABATEIbHON JESITEIBHOCTH;
2. OBnaicHUE COCTABIISAIOIIMMY UCCIIE0BATEIbCKON U IPOEKTHOM 1€ATENbHOCTH, BKIKOYAsl YMEHUS
BUJIETh MPOOJIEMY, CTAaBUTh BOMPOCHI, BBIABUTATh THUIIOTE3bI, JaBATh OMPEACICHUS TMOHSATHUSM,
KJIaCCU(UITUPOBaTh, HAOIIOIATh, MPOBOIUTH DKCIEPUMEHTHI, JIE1aTh BBIBOABI W 3aKJIFOYCHUS,
CTPYKTYpUPOBATh MaTepual, OObSICHSITH, JOKA3bIBaTh, 3AIIMIIATH CBOU HJICH;
3. Ymenue paboTaTh ¢ pa3HbIMH UCTOYHUKAMU OMOJIOTHYECKON HHPOpMAIUH:
HAXOJUTh OMOJOTHMYECKYI0 MH()OPMAIMIO B PAa3TUYHBIX UCTOYHHMKAX (TEKCTe yueOHUKA, HAy4yHO -
MOMYJSIPHOM  JTUTepaType, OHONOTHYECKUX CJIOBapsAX U CIPaBOYHMKAX), aHaJIU3UPOBaTh U
OIICHUBATh WH()OPMAIIHIO;
4. YMeHue caMOCTOSITeNIbHO IJIAHUPOBATh MyTH IOCTUKEHUS 11EJICH, B TOM YHCIie albTePHATHBHBIC,
OCO3HAHHO BbEIOMpaTh Hambosiee d(H(PEKTUBHBIC CITOCOOBI pElICHHS YYCOHBIX M TO3HABATEIHHBIX
3a/1ay;
5. YMeHHe COOTHOCUTH CBOU JICUCTBHUSA C IJIAHUPYEMBIMU PE3YJIbTaTaMH, OCYIIECTBISATH KOHTPOIb
CBOCH JEATEebHOCTH B MpOIECCe JOCTHKEHHS pe3yibTara, OMpPeNeNiaTh crocoObl ACHCTBUI B
paMKax MpeasioKeHHBIX YCIOBHM U TpeOoBaHU, KOPPEKTHUPOBATH CBOU JCHCTBHS B COOTBETCTBUU C
W3MEHSIOLIENCS CUTYallUEeH;
6. BnajgeHue ocHOBaMH CaMOKOHTPOJIS, CaAMOOLEHKH, NPHUHATHUS PEIIEHUH U OCYILECTBICHUS
OCO3HAHHOTO BBIOOpA B yueOHOM M MO3HABATEIHHOM €SI TEIbHOCTH;
7. ClocOOHOCTH BbIOMpATh 1EJIEBBIE U CMBICIOBBIE YCTAHOBKH B CBOUX JEUCTBUSX U MOCTYIKAX IO
OTHOIIICHHUIO K KUBOM MPUPOJIE, 3I0POBBIO0 CBOEMY M OKPYKAIOIIUX;
8. YMeHue co3gaBaTh, IPUMEHATh U MPEeOOPA3OBBIBATh 3HAKH M CHMBOJIBI, MOJEIHU M CXEMBI IS
peleHus yueOHbIX U TO3HABATENbHBIX 33/1aY;
9. YMeHHe 0CO3HAaHHO HCIONB30BaTh PEUYEBbIC CPEICTBA ISl JUCKYCCHUM U apryMEHTAIlMH CBOEH
MO3UIUH, CPABHUBATH Pa3HbIE TOYKHU 3PEHHUSI, apTYMEHTUPOBATh M OTCTaNBaTh CBOIO TOUKY 3PECHHS,;
10. YMeHue oprann3oBbIBaTh yueOHOE COTPYIHUYECTBO U COBMECTHYIO NI TEIHHOCTh
C YUUTEJIEM U CBEPCTHUKAMH; pad0TaTh WHIUBUIYAILHO U B TPYIIE: HAXOAUTH OOIIee PEIICHHE U
paspemars KOH(QIMKTH HA OCHOBE COTJIaCOBaHMS MO3UIMNA U y4ETa HHTEPECOB;
bopMyIHpOBaTh, APTYMEHTHUPOBATH U OTCTAMBATh CBOE MHEHUE;
11. ®opmupoBaHue W pa3BUTHE KOMIIETEHTHOCTH B OOJACTH HCIIOIB30BaHUS WH(OPMAIMOHHO-
KOMMYHHKAITMOHHBIX TexHonorui (nanee MKT-komnerenun).

IIpenmeTHbie pe3yabTaThl

BreimyckHuK Ha 0230BOM YPOBHE HAYUHTCS:

— packpbIBaTh Ha TpUMeEpax Pojb OMOJIOTHH B ()OPMHUPOBAHMH COBPEMEHHOH HAayYHOH KapTHHBI
MHUpPa U B IPAKTHIECKOH JIeATEITHHOCTH JIFOJICH;

— MOHUMATh U OIHKCHIBATh B3aMMOCBS3b MEXAY €CTECTBEHHBIMH HayKaMu: OUOJIOTHEH, (PU3NKOH,
XUMHEH; YCTaHABIUBATh B3aMOCBS3b IPUPOIHBIX SBJICHHIA,

— TIOHMMATh CMBICJ, Pa3jnyaTh M OMHUCHIBATH CHUCTEMHYIO CBSI3b MEXIY OCHOBOIIOJIATAIOIIIMHU
OMOJIOTUYECKUMHY MOHSATUAMU: KJIETKa, OpraHu3M, BUJ, SKOCUCTeMa, brocdepa;



— HCIIOJIb30BaTh OCHOBHBIC METO/Ibl HAYYHOT'O TIO3HAHUS B YUEOHBIX OMOIOTHYECKUX
UCCIIEIOBAaHUSX, IPOBOAUTH SKCIIEPUMEHTHI TI0 U3yYEHUIO OMOIOTHYECKHX 00BbEKTOB U SIBJICHUH,
OOBSICHATDH PE3YJIbTaThl 3KCIIEPUMEHTOB, aHATM3UPOBATh X, (POPMYIUPOBATH BHIBOJIBI,

— (dopMynupoBaTh TUIOTE3bl HA OCHOBAHWW IMPEIIOKEHHOW OHOJIOTHYECKOW HHPOpPMAIUU |
npeJiaraTh BapUaHThl IPOBEPKU FHIIOTE3;

— CpaBHUBATh OMOJOTHYECKHE OOBEKTHI MEXKIY COOOH MO 3aJaHHBIM KPUTEPUSIM, J€IaTh BHIBOBI U
YMO3aKJIIOYEeHHS Ha OCHOBE CPaBHEHUS;

— 000CHOBBIBATH E€IUHCTBO JKUBOM U HEXKUBOM MPHUPONBI, POJACTBO IKUBBIX OPraHU3MOB,
B3aMMOCBS3M OPraHU3MOB U OKpY’KaloIlel cpe/ibl Ha OCHOBE OMOJIOTHUYECKUX TEOPHii;

— TMPUBOJUTH NMPHUMEPHI BEIIECTB OCHOBHBIX TPYII OPTaHUYECKUX COCTUHEHHUH KIIETKH (OEIKOB,
KHUPOB, YIIIEBO/IOB, HYKIEUHOBBIX KHCIIOT);

— pacmo3HaBaTh KIETKH (TPOKAPHOT M DYKAPHUOT, PACTCHHUH W KMBOTHBIX) MO OMNKMCAHUIO, Ha
CXEMaTHYECKUX M300paKEHUSX; YCTAaHABIMBAThH CBA3b CTPOCHUS M (PYHKUIUI KOMIIOHEHTOB KJIETKH,
000CHOBBIBaTh MHOT000pa3He KIIETOK;

— pacro3HaBaTh MOMYJIALUIO U OMOJOTHYECKHUI BII IO OCHOBHBIM IPU3HAKAM;

— ONHUCHIBaTh (PEHOTUIl MHOTOKJIETOYHBIX PACTEHUHW U JKUBOTHBIX 1O MOP(OIOTHYECKOMY
KPUTEPUIO;

— 00BACHATH MHOTOOOpa3ne OPraHM3MOB, IPUMEHSISI SBOJIIOLIMOHHYIO TEOPHIO;

— KJIaccu(pUUUpOBaTh OHONOTMYECKHE OOBEKTHl Ha OCHOBAaHUH OJHOTO WM HECKOJIBKHX
CYIIECTBEHHBIX IPHU3HAKOB (THUITBI MUTAHUS, CIIOCOOBI JIBIXaHUS M PA3MHOXKEHUS, OCOOCHHOCTH
pa3BUTHS);

— OOBSCHATH MPUYMHBI HACTIEACTBEHHBIX 3a00JI€BaHMIA;

— BBIBIATH HM3MEHYMBOCTH Yy OPraHU3MOB; OOBSCHITH IMPOSBICHUE BHIOB H3MEHUYMBOCTH,
UCIIOJIB3YSl 3aKOHOMEPHOCTH M3MEHYHMBOCTH; CPAaBHHUBATh HACIICJICTBEHHYIO U HEHACJIEICTBEHHYIO
U3MEHYUBOCTb;

— BBIBIATH Mopdosorndeckue, (GpU3HONIOTHYECKHe, TMOBEACHYECKHE aIalTaldd OPTraHH3MOB K
cpenie OOuTaHus U JEHCTBUIO IKOJIOTUYECKUX (DAKTOPOB;

— COCTaBIISITh CXEMBI IIEPEHOCA BEIIECTB M YHEPTHH B DKOCUCTEME (IICTTH IUTAHWS);

— TPUBOJIUTH JIOKA3aTeNbCTBA HEOOXOTUMOCTH COXpAHEHHUS OMOpa3sHOOOpa3ws IS YCTOHYHMBOTO
Pa3BUTHSL U OXpaHbl OKpY>KaroIel cpebl;

— OLIEHMBATh JOCTOBEPHOCTh OMOJIOTNYECKON HH(OpMAIMH, TTOTYYEHHON U3 pa3HbIX

UCTOYHUKOB, BBIIENATh HEOOXOAMMYIO HWH(POpPMALMIO s HCHOJb30BaHUSA €€ B ydeOHOMU
JeSITeIbHOCTH U PEIICHUH MPaKTUYECKUX 3a7ay;

— MPeACTaBIATh OMOJIOTUYECKYI0 MH(POPMALIMIO B BUAE TEKCTa, TabaMIbl, rpaduka, AuarpaMmbl U
JIeNIaTh BBIBOJIBI HA OCHOBAHUH MTPEICTABIICHHBIX JaHHBIX;

— OULEHHWBATh pOJb JOCTIDKEHHH TEHETHUKH, CEeJNEKIMH, OWOTEXHOJIOTMH B TPAKTUYECKOMH
NeSITeTHHOCTH YeJIOBEKa U B COOCTBEHHOM JKHU3HU;

— OOBSCHATh HETaTUBHOE BIIMSHUE BEMIECTB (QJIKOTOJISI, HUKOTHHA, HAPKOTUYECKUX BEIIECTB) Ha
3apOJBIIIEBOE pa3BUTHE YETIOBEKA;

— OOBACHATH MOCIIEACTBUS BIUSHUS MYTarcHOB;

— O0BACHATH BO3MOXKHBIE IPUYMHBI HACJIEACTBEHHBIX 3a00JI€BaHUH.

BeimmyckHUK Ha 6a30BOM YPOBHE MOTYYUT BO3ZMOKHOCTh HAYUUTHCS:

— JaBaThb HayyHoe OOBsiCHEeHHMEe Ouojoruuecku™m  (Qakram, I[poleccaMm, SBICHHIM,
3aKOHOMEPHOCTSIM, UCIOJIb3Ysl OMOJIOTrHYeCKHe TeOpUH (KIETOUHYIO, IBOJIOLMOHHYIO), YUEHHE O
6nocdepe, 3aKOHBI HACIEACTBEHHOCTH, 3aKOHOMEPHOCTH N3MEHUNBOCTH;

— XapaKTepu30BaTh COBPEMEHHBIE HAIIPABICHHS B PA3BUTUU OMOJIOTMHU; ONMHUCHIBATh UX BO3MOXKHOE
UCTIOJIb30BaHUE B MPAKTUYECKOM IEATEILHOCTH;



— CpaBHUBATH CIIOCOOBI JCNEHUS KIETKU (MUTO3 U MEHO03);

— pemiath 3a7auu Ha noctpoeHue (parmenta Bropoil nenu JJHK mo npennoxennomy ¢parmenty
nepsoit, ”PHK (MPHK) no yuactky /IHK;

— pelaTth 3aJlayd Ha OIPe/IeNIEHNE KOJIMYEeCTBA XPOMOCOM B COMATUYECKUX M IIOJIOBBIX KIIETKaX, a
TaKXKe B KIJIETKax Iepe] HayaJoM JelleHus (MeHo3a MM MHUTO3a) M IO €ro OKOHYaHUH (i
MHOT'OKJIETOYHBIX OPraHU3MOB);

— pewiath TEHETUYECKUE 3aJauyd Ha MOHOIMOpHMIHOE CKpElIUMBaHHE, COCTaBJIATH CXEMBI
MOHOTUOPHUAHOTO IIPUMEHSIS

6I/IOJ'IOI"I/I‘leCKyIO TEPMHUHOJIOTMIO U CHUMBOJIHKY;,

CKpELIMBaHus, 3aKOHBl  HACJEJCTBEHHOCTM M  HUCIOJb3Yys
— YCTaHABJIMBATh THIl HACIEAOBAaHUSA M XapakTep NpPOSABICHUS IpHU3HAKa I10 3aJaHHOM CXEeMe
POJIOCIIOBHON, IPUMEHSSI 3aKOHBI HACIIEACTBEHHOCTH;
— OLIGHMBAThb PE3yJbTaThl B3aMMOJECHCTBHS UEIOBEKAa M OKpYXKAIOLIEH cpeibl, IPOrHO3UPOBATh
BO3MO>KHBIE ITOCJIE/ICTBUS ACSITEIbHOCTH YEJIOBEKA AJIsl CYLIECTBOBAHMSI OTAEIBHBIX
OHOJOrN4YeCcKrX 00BEKTOB U LIEJIBIX MPUPOIHBIX COOOIIECTB.

Psan TpeGoBanumii peanuzyetcs 3a cueT GopMUpPOBaHUs O0Jee KOHKPETHBIX YMEHUH.
OCHOBHBIX IPUHIUIIOB

BKCHGpI/IMeHTaHLHLIC JaHHBIC,

Onaum  u3 NIOCTPOCHHST TPOTPAMMBbI  SIBIISICTCS  TPUHIIMIIT
NOJYYCHHBIC YYalllUMHCS TPU  BBITOJHECHHU
KOJMYCCTBCHHBIX OIIBITOB, ITO3BOJIAIOT YYalIUMCA CaMOCTOSATCIBHO [€J1aTh BBIBOAbI, BBIABJIATDH
Kypca, CO3JaioT
H€06XOI[I/IMI)I€ yCiIoBuA Ayl CUCTEMHOI'0 YCBOCHHSA y4YallUMHUCA OCHOB HAYKH, IJIA olecrieueHust

pPa3BUBAIOIIETO H

AOCTYIIHOCTH.

3aKoHOMepHOCTH. [loaxonpl, 3ajoKeHHbIE B COAEpPKAHME MPOrPaMMBbI

BOCIMTBIBAIOIIEIO BO3ACHCTBUS OOydeHHsS Ha JIMYHOCTh Y4Yalllerocs.
dopmupyemble 3HAHUS TOJIKHBI CTaTh OCHOBOW CHUCTEMBbl YOEXKICHWMH HIKOJNbHHKA, SIAPOM €ro
HAyYHOTO MUPOBO33PECHHUSL.

Jis mpuoOpeTeHus: MPakKTUYECKUX HABBHIKOB M TOBBIIICHUS YPOBHsS 3HaHH B pabouyio
porpaMMy BKIIOUEHBI JTAOOpATOpPHBIE W IMPaKTHYECKHe padoThl, MpeayCMOTpeHHBbIe paboueit
[Ipu BbINOJHEHUHU J1aOOPATOPHBIX PadOT H3YydalOTCAd JKUBbIE OHOJIOTHYECKUE
00BEKTBI, MUKPOTIPENapaThl, TepOapuu, KOJUICKIIMUA C UCIOIb30BaHUEM 000pYyI0BaHUS ITU(GPOBOI

naboparopun «Touka pocta». BellonHeHne nmpakTHUecKUX pabOT HampaBiIeHO Ha (HOpPMHUpPOBaHHE

IIPOrpamMMoi.

o0uiey4eOHbIX yYMEHUM, a TakKe yMEHHMH y4yeOHO- MO3HaBaTelbHOW nedrenbHocTu. Hymepanus
3TUX paboT HpejCTaBjieHa B Cileayolleil Tabnuie, U JaHa B COOTBETCTBHM C IPEJICTABICHHBIM
HIDKE TIEPEUHEM.

Cnucok s1adopaTopHbIX M IpakTHYeckux pador B 10 kiacce
¢ McnoJb30BaHueM udgposoii tadoparopun «Touka pocra»

Conaepxanue LleneBas Kon- | Ocuosnrble Buasl | Mcnoab3oBanue
I/ | HaumenoBanu YCTaHOBKa BO JIeSATEIIbHOCTH o0opynoBaHUs
H | e TeMbl J/p, 4aco | oOyJaromuxcs «Touka pocray
/p B
Paspen 1. Knerka
1. | benkn Jl/p 1. «3yyenne | BoisicHuth 1 Omnpenenstor HaTuux
(dhepMeHTaTUBHOU YCIIOBUS AKTUBHOCTh ONTHUYECKOU
AKTUBHOCTH AKTUBHOCTH MEPOKCUAA3BI IJIOTHOCTHU
CITFOHBI» (bepMeHTOB CITIOHBI, HW3MEPSIOT
ONTHYECKYTO
IJIOTHOCTh
pacTBopa
2. | Hykneunosobie | JI/p Ne 2 [omyuuTs 1 [IpuroroBnenue Hatuuk pH
KHCJIOTBI «Briienenue u npermapar roMoreHaTa
JHK u3 xnetox OUUILEHHOMN obpa3ra,
snurenus porosoit | JTHK 00paboTKa
MTOJIOCTH JIETepreHTaMH,




OCaKICHHUE

HYKJICOIIPOTEUIOB,
ouncrtka JIHK
Opranensl Jl/p Ne 3 Habaronats IIpurorosnenue Muxkpockor,
KJIIETKH «[1na3monus u TUIa3MOJTU3 U MHUKpOTIpenapara, Habop ayIst
JIeTIIa3MOJIH3 B JIeTIIa3MOJIH3 B o0paboTka TIpenapupoOBaHU
pacTUTENHHON KIIETKE peaxkTuBamu, s
KIICTKE. pabota ¢
MHUKPOCKOIIOM
CpasuutensHa | JI/p 5 «Ctpoenne | CpaBHHBAIOT U Pabota ¢ MUKpPOCKOITHL,
o JKUBOTHOM, HaXOJsT MHUKPOCKOIIAMH U MOJEeNTU
XapaKTepUCTU | PACTUTENbHOW U CXOJZICTBO U TOTOBBIMHU (anmuKanum)
Ka KJIETOK TpUOHOM KIIETOK OTIMYHS MHUKpoNpenaparaM | CTpOCHHS
9YKapHoOT MEXTY U KIIETOK KJICTKH.
KJIETKaMU 9YKapHoT.
pacTeHuil u ,
JKUBOTHBIX U
TprOOB
®doTtocuHTEe3 JI/p Ne 6 «I"a3oBbie | [lokazaTh Habmonaror JlaTanku
3 PeKTHI BbI/IETICHNE JIEMOHCTPALIMOHHBI | KUCIIOPOJa,
(doTocuHTE3a» Kuciopoga " ONBIT, | AaTunku pH
MOTJIOICHHE 3apHCOBBIBAIOT
YIJIEKHCIIOTO CXEMy YCTaHOBKH,
rasa pu (UKCUPYIOT XOJ U
¢dorocuHTE3E pe3yIbTaThl OIBITA
Ounepretudeck | JI/p 7 «Breinenenne | Jlokaszats Cobupatot Hatankn
uii oOMeH B VIJIEKHUCIIOTO ra3a | BBIICICHHUE YCTaHOBKY, TEeMIIepaTypsl 1
KJIIETKE Y TEIUIOTHI YTJIEKUCIIOTO paborator c | pH
JIPOXKKEBBIMH rasa " TerjIoThl JaTIYUKAMH,
KIJIETKAMU TIPU npu 00pabaTsIBarOT
OposkeHHn CIIMPTOBOM pe3yIbTaThI OMBITA.
Opo>keHnn
Muto3 Jl/p 8 «lloBenenue | Onucatp IIpurorasnuBatoT MukpocKonsl,
XpOMOCOM MU | U3MEHEHUS BpEMEHHEIE Habop
MUTOTHYECKOM XPOMOCOMHOTO MHUKpOTIpenaparbl, | MUKpoIpenapaT
JICJIEHUHM B KJIETKax | anmapaTra IpH U3y4yaroT MX 101 | OB, Habop s
pacTeHui» MHTO3€ MHUKPOCKOIIOM, npenapupoBaHu
00pabaThIBAIOT s
pe3yabTaThl
HaOJIIO NeHUI
Meiio3 Jl/p 9 «lloBeaenune | Onucats [IpuroraBnuBaioT MUKpOCKOITBL,
XpOMOCOM MpH | U3MEHEHUS BpEMEHHEIE Habop
MEHOTHYECKOM XPOMOCOMHOI'O MHUKpONpenaparbl, | MUKpoIpenapaT
JIeJIEHUH B KJIETKax | anmapaTra IpH U3y4yaroT M3 1oJ | OB, Habop s
pacTeHui» Meno3e MHKPOCKOIIOM, IIpenapupoBaHU
00pabaThIBatOT s
pe3yabTaThl
HaOJIOIeHUI
Paznen 2. PasmMHOXeHHE U pa3BUTHE OPTaHU3MOB
’KuzHeHHbIE Jp Ne 10 | U3yunTts N3zydatot non Muxkpockor,
LIUKJIBI «Ocobennoctu pasBHUTHE MHUKPOCKOIIOM Habop
pacteHuii pasBUTHS copopura " MOCTOSIHHBIE MUKpoOTIpenapar
MaropOTHUKOBHUIIH | rameroduTa MUKpOTIpenaparsl, | OB
BIX» CIOPOBBIX paboraioT ¢
pacTeHuit n300paKeHUSIMH,
00pabaThIBAIOT
pe3yabTaThl
HaOJIIOIeHUN

Pasnen «OCHOBBI T€HETHKHU U CEIIEKIIANY




11 | Monorubpuan | JI/p Ne 11. Hayuutscs Pemarot 3amaun Ha | TekcToBble
oe «CocraBneHne pemIaTth 3a1a4n MOHOTHOpHIHOE 3a7a4M ¥ CXEMBI
CKpEeIIMBAHUE | MPOCTEHIINX CXeM | Ha CKpEIIMBaHUE M0 POIOCITIOBHBIX
CKpELIMBaHUSI. MOHOTHUOPHIHO TEKCTaM U CXeMaM
Pemenne 3amau Ha | e u POIOCTIOBHBIX
MOHOTHOPHIHOE aHATM3UPYIOIIT
CKpeLIBaHUE ee
CKpelLIBaHUE
12 | 3akonomepuoc | JI/p Ne 12 Hayuutscs Wzydatot mon MHUKPOCKOITHI,
™ «Omnpeneneane pacro3HaBaTh MHKPOCKOIIOM Habop
HacJIeIOBaHUsl | TEHOTHIA (eHoTunuIeck MOCTOSIHHBIE MUKpOTpenapar
JPO30(HIIBI TTO Ue IpU3HAKA MHKpOIIPEnapaTsl, | OB
(deHoTUITY» Ha paboTaroT ¢
HaTypalbHBIX n300paKeHUSIMH,
npenaparax u 00pabaTtbIBarOT
OTIPEAETATh pe3yIbTaThI
BO3MOXHEBIC HaOIIoCHUI
T'CHOTHIIbI
OpraHu3Ma Io
ero peHOTUIy
13 | 3nauenHwue Ip.p 1. N3yunts Pabotator c
TCHECTUKU JIsd «BrIsiBICHHE MYyTarcHebl, TEKCTOM y‘-IC6HI/IKa,
METULHEI. HCTOYHHKOB BIMSIOIINE HA JIOTI. JINTEPATY PO
MyTareHsl MYTarcHOB B aMOpuoreHes
OKpY Karolen 4eJloBeKa
cpeney.

Wroro: n/p -12, mp/p -1

TemaTuyeckoe mIanupoBanue npeamera «Oo6mas 6uosiorus» B 10 kiaacce B 2022 -2023

y4.roay
Ne Ne Ha3zBanue tembl Kos-Bo | Bug nestenpHOCTH
TEMBI 4acoB
Paznen 1. Buonorus kak Hayka. MeTo/ibl HAYYHOTO TTO3HAHUS
1 11 Kpatkas ucropus passutus Ouonoruu. Cuctema | 1
OMOJIOTHYECKUX HAyK
2 1.2 CyIHOCTb U CBOMCTBA KUBOT0O. Y POBHHU 2
OpraHU3alK U METO/IbI TO3HAHUS KHUBOH
TIPUPO/IBL.
Bcero: 3
Paznen 2. Knerka
3 2.1 Hctopus nzyuenus kietku. Knerouynas teopus. | 1
4 2.2 XUMUYECKUI COCTAB KIETKU 4 Jl/p -2
5 2.3 CrtpoeHure 2YKapuOTHYECKOHN U 4 J/p -3
POKAPUOTHYECKON KIIETKH
6 2.4 Peanmzanus HaciaencTBeHHON nH(pOpMAINH B 1
KJIETKE
7 2.5 Bupycsl. 1
Bceero 14 yacoB
Paznen 3. Oprannsm - €1MHOE 1LIeJI0€.
8 3.1 OpranusMm - enquHoOe 1enoe. MHOrooOpasue 1 J/p-1
KHBBIX OPTaHU3MOB
9 3.2 OOMeH BemeCcTB U PEBPAICHHS YHEPTHA 2 J/p -2
10 3.3 PazMHOxeHHE 4 Jdp-2
11 3.4 NHnuBuayanpHOE pa3BUTHE OPraHU3MOB 2
(oHTOTEHE3)




12 3.5 HacneacTBeHHOCTh M M3BMEHUNBOCTD 7 J/p-2,Tp/p -1
13 3.6 OcHOBEI centekuu. bruorexnonorus 2

Bcero: 18 gacos

Htoro 32 yaca

PesepBHOE Bpems 3uaca

KanennapHo-rematudeckoe miuanuposanue B 10 kiacce mo ouosiornu, 2022-2023 yu. roa

No Hara Tema ypoka koa-so | J1/3
YPOKA | qiam ‘ dakr 4acoB
Paznen 1. buonorus kak Hayka. Meto el HayqyHOro no3Hanus (3 yaca)
1 05.09.22 Kparkas uctopust pa3Butust 0MOJI0TUN 1 § 1.
2 12.09. 22 CyIHOCTb ¥ CBOMCTBA 5KMBOTO. 1 §2
3 19.09. 22 YpOoBHU OpraHU3al1M )KUBOI'O U METOABI O3HaHus | 1 §3
YKUBOM TIPUPOIBI
Pa3nen 2. Knerka -11 yacos
4 26.09. 22 Wcropus nzyuenus kinetku. Knerounas teopus 1 §4
3) 03.10. 22 Xumunyeckuil coctaB kieTku. Heopranmueckue 1 §5-6
BEIIECTBA U SJIEMEHTHI.
6 10.10. 22 Xumudeckuit coctaB KieTku. bemku. JI/p 1. 1 §8 (uactnp)
«M3ydyenune GpepMeHTaTUBHON aKTHBHOCTH CITFOHBI»
7 17.10. 22 XHUMHYECKUH COCTaB KJIETKH. YTIEeBOALIL. JIMIIMIbI 1 §7-8
8 24.10. 22 Xumnueckuit cocras kietku. JJHK u PHK. 1 §9
JI/p Ne 2 «Bwinenenue u  JIHK u3 kimerok
SIUTENHS POTOBOU MOJTOCTH
9 31.10. 22 Crpoenue sykapuoTuueckoi kiaetku. JI/p Ne 3 1 §10
«[1na3mMonm3 1 nemna3mMoin3 B paCTHTEIBHOM
KJIETKE.
10 14.11. 22 Jl/p «IlpuroroBneHue u onvucaHue 1
MUKpoIpenaparo kietok». JI/p 5 «Ctpoenue
YKUBOTHOM, pPACTUTEILHON U TPUOHON KJIETOK
11 21.11. 22 Kierounoe 1p0.XpoMOCOMBI, UX CTPOEHUE U §11
¢bysaxuu. Ip.p.1 «Beinenenue JIHK u3 kierox
snutenus porosoii momoctuy (IJI. «Touka pocrtan)
12 28.11. 22 [IpokapuoTnueckue KIeTKu: CTpoeHue, opma, 1 §12
pa3Mepsbl U GYHKIHUU.

13 05.12. 22 Peanu3anus HacneacTBeHHON MHGOpMAITUU 1 §13
14 12.12. 22 Bupycst 1 §14
TecTupoBaHue 1o treme «CTpoeHue

HYKAPHUOTHYECKOH 1 IPOKAPUOTUIECKON KIICTOK

Paznen 3. Opranusm - enqunoe nenoe (18 gacos)

15 19.12.22 Opranmsm - enuHOE 11e710€. MHOTO0Opa3ne 1 §15
OpPTraHU3MOB.

16 26.12. 22 Oueprerndeckuii 0OMeH. OCOOeHHOCTH 1 §16
HHEPreTU4ecKoro ooMeHa y rpuboB U OaKTepHid.
JI/p 7 «Beinenenue yriaeKuciioro ra3a u TeriIoThl
JPOXOKEBBIMU KJIETKaMH MPU OPOIKEHU)

17 16.01.23 [Tnactuyeckuii oomeH. ®orocunTes. TUTbI 1 §17
MUTAHUS: aBTOTPOQBI, TeTePOTPOPHI.
JI/p Ne 6 «I"az0BbIe 2 dhexTs PoTocuHTE3a»

18 23.01.23 Jenenue xierku - Muto3. JI/p 8 «lloBenenue 1 § 18




XPOMOCOM NP MUTOTUYECKOM JICJIEHUU B KIIETKaX
pacrenuii .PaccMarpuBanue MuKponpenapara
kopernika jgykay (IJI «Touka pocray)

19

30.01.23

PasmHoOxeHHE: MOJI0BOE U OECIIONOE.

20

06.02.23

OO6pa3oBaHue MOJIOBBIX KJIETOK. Meio3.
JI/p 9 «IloBeneHrne XpOMOCOM MPU MEHOTUIECKOM
JICJICHUU B KJIETKAX PaCTCHUI»

21

13.02.23

buonornueckoe 3HaueHHE OIIOIOTBOPECHHUS.
HckyccTBEHHOE ONBUICHHE Y PACTCHUH 1
OTUIOZIOTBOPEHHUE Y )KUBOTHBIX

TectupoBanue no teme «Pa3MHox)eHne. MuUTo3.
Meiio3».

22

20.02.23

OHTOTEeHE3 - HHAMBHYyATBHOE PAa3BUTHE
OpraHMU3MOB.

§ 22

23

27.02.23

Omntorenes yenoBeka. PenponykTuBHOE 310pOBbE.
OTansl NOCTIMOPHOHATIBHOTO Pa3BUTHSL.

§ 23

24

05.03.23

I'eneruka - HayKa O 3aKOHOMCPHOCTAX
HaCJICACTBCHHOCTH U NUBMCHYMBOCTH.

§ 24

25

12.03.23

MeHenb - OCHOBOTIOJIOKHUK TEHETHKHU.
Mounorubpuanoe ckpemuBanue. 1, 2 3aKoHbI
Menaens. AHanu3upyrouiee CKpelnBaHue.

JI/p Ne 11. «CocTaBieHue IpOCTEUIITUX CXEM
CKpemuBanus. Perenne 3a1a4 Ha MOHOTHOPUIHOE
CKpEIIMBaHUE)»

§ 24,25

26

19.03.23

JurubpunHoe ckperyBanue..3 3akoH Menaens.
3aKOH 4YMCTOTHI TaMeT.

§ 26

27

02.04.23

XpomocoMHas Teopus HacienoBanus. ClernjieHHoe
Hacnenosanue. JI/p Ne 12 «Onpenenenre reHOTHIIA
Npo30¢ bl 10 (HEHOTUITY

§ 27

28

09.04.23

CoBpeMeHHbIE TPEICTABICHHS O TEHE U TEHOME.
BzaumopeiicTBiie TEHOB.

§ 28

29

16.04.23

I'enetuka nona. CrienyieHHoe ¢ moJjioM
HacnenoBanue. [Ip/p «Permenue ameMeHTapHbBIX
T€HETUYECKHUX 3a]a9).

§ 29

30

23.04.23

3aKOHOMEpHOCTH U3MeHuYnBOCTH. HacnencTBenHas
U HEHaCJIEJICTBEHHAs! U3MEHYMBOCTb. JI/p
«3y4eHre N3MEHYUBOCTIY.

§30

31

30.04.23

3HayeHNEe Tr€HETUKU I MEOUITUHBIL. Bnusaue
mytareHos. [Ip.p 1. «BbisiBIeHHE HICTOUYHUKOB
MYTareHOB B OKPYKalOILIEH Cpesiey.

§ 31

Paznen

4. OCHOBBI CEJIEKIIUH.

Buorexnomorus -3 yaca.

32

07.05.23

OCHOBBHI CENEKIINN: METOBI U JIOCTHKEHMS.
['eHernka - TeopeTHYECKAst OCHOBA CEJIEKIUU.

§ 32

33

14.05.23

broTeXHOMOTHS: JOCTHKEHHSI U TIEPCIIEKTHBBI
pa3BUTHs. AHalM3 U OIICHKA ITHYECKUX aCIIEeKTOB
Pa3BUTHS HEKOTOPBIX HCCIIEOBAHUN B
OMOTEXHOJIOTHH.

§ 22

34

21.05.23

TCCTI/IpOBaHI/Ie mo TeMe «OCHOBBI CEIICKITHH.
buorexHomorusy

35

28.05.23

Hrorosoe 3addatue.

§ 24




COJIEPJKAHUE KYPCA (5a30BbIi ypoBeHs)
10 KJTACC (1 4 B Heaenio, Bcero 34 1)

Pa3znea 1 BUOJIOT'USA KAK HAYKA. METObI HAYYHOI'O IIO3HAHUSA (3 u)
Tema 1.1 KPATKAS NUCTOPUSA PASBUTUS BUOJOT'MU.CUCTEMA
BUOJOI'NMYECKHUX HAYK (1 4)

OOBeKT u3ydeHus: 6uosoruu — xuBas npupoaa. Kpartkas ucrtopus pazsutust 6uoioruu. Posp
OMOJIOTUYECKHUX TEOpHil, e, runore3 B GOopMUPOBAaHIUN COBPEMEHHON €CTECTBEHHO-HAYYHON
cucrteMbl Mupa. Crcrema OMOJIOTHYECKUX HAYK.

HMemonctpanus. [loptpersl yueHbiX. Cxembl: «CBsi3b OMOJIOTHHN C APYTUMH HayKamMny, «Crcrema
Ounonoruuyeckux Hayk». OcHOBHbIE NOHATUSA. buonorus. JKu3Hs.

Tema 1.2 CYIIIHOCTH U CBOMCTBA JKUBOT'O. YPOBHU OPTAHU3AILINHA U
METO/IbI IO3HAHUS ) KUBOM MMPUPOJIBI (2 4)

CymHocts xu3HU. OCHOBHBIE CBOICTBa *UBOM Marepuu. KuBas npupojaa Kak CJI0KHO
OpraHU30BaHHAs HEPAPXUUECKAsl CUCTEMA, CYILECTBYIONIAs] B IPOCTPAHCTBE U BO BPEMEHH.
buonoruueckue cucrembl. OCHOBHbIE YPOBHU OpraHM3aLMM )KUBOI MaTepuu. MeTo bl MO3HaHUs
JKUBOU TIPUPO/IBI.

JemoncTpanusi. Cxembl: «YpOBHU OpraHu3aluy )XKUBOW MaTepun», «CBONHCTBA )KUBOW MaTEPUN.
OcHoBHbIe nOHATHSA. CBONCTBA )KU3HU. Y POBHU OpraHU3aluy >KMBOM IPpUPOIbl. MeToabl
IIO3HAHHUS )KUBOW MaTEpUHU.

INPEAMETHBIE PE3YJbTATBI OB YYEHUSA

Yyanuiics 10KeH:

-XapaKTepU30BaTh BKJIAJ BBIJAIOIIMXCS YUYEHBIX B pa3BUTHE OMOJOTMYECKON HAYKH;
-XapaKTepHU30BaTh poJib OMOJIOrHH B (POPMUPOBAHUU HAYUHOTO MUPOBO33PEHHUS;
-OIICHUBATH BKJIa]l OMOJIOTHYECKUX TEOPHiA B (HOPMUPOBAHNE COBPEMEHHOW €CTECTBEHHO-HAYYHOM
KapTUHBI MUDA;

-BBIJICJIATH OCHOBHBIE CBOMCTBA )KMBOW MIPUPO/IBI U OMOJIOTUYECKUX CUCTEM;

-MMeTh Npe/icTaBlIeHNne 00 yPOBHEBOI OpraHu3alyy 5KMUBOM IPUPOJIBI;

-IPUBOJIUTH JJOKAa3aTeJIbCTBA YPOBHEBOM OpraHU3alluy )KUBOW TIPUPO/IBI;
-IIPEACTABIIATHE OCHOBHBIE METO/IbI U TAlbl HAYYHOTO UCCIIEIOBaHUS;

- aHAJIM3UPOBATh U OLIEHUBATh OMOJIOTMUYECKYI0 HH(POPMALINIO, IOTYYaeMYI0 U3 Pa3HbIX
VCTOYHUKOB.

Paznen 2 KJIETKA (10 u)

Tema 2.1 HCTOPUA U3YUEHUSA KJIETKHU. KIETOYHASA TEOPUA (1 4)

PazButue 3nanuii o kierke. Paboter P. I'yka, A. Ban Jlerenryka, K. bapa, P. bpoyna, P.
Bupxosa. Knerounas teopus M. Illnelinena u T. [lIBanHa. OcHOBHBIE NIOJIOKEHUSI COBPEMEHHOU
KJIETOYHOU Teopuu. Poib ki1eTouHol Teopuu B pOPMUPOBAHUHN COBPEMEHHOMN €CTECTBEHHO-
Hay4YHOW KapTUHBI MUpa.

JemoncTpanusa. Cxema «Muoroobpasue kinetok». OcHoBHbIe TOHATHSA. KneTka. [{utonorusi.
OcHOBHBIE TIOJIOKEHUS KJIETOYHON TEOPUH.

Tema 2.2 XUMHUUYECKHUMN COCTAB KJIETKH (4 u)

EnuHCTBO 371EMEHTHOTO XMMHAYECKOTO COCTaBAa KUBBIX OPraHU3MOB KaK JOKa3aTelIbCTBO
€/IMHCTBA NMPOUCXOXKICHUS KUBOK NPUPOIbl. OOLUTHOCTH KUBOW M HEXKHMBOM MPUPOJIBI HA YPOBHE
XUMHYECKHX AIEMEHTOB. OpraHOreHbl, MaKpO3JEMEHTHI, MUKPO3JIEMEHTHI,
YJIBTPAMHUKPODJIEMEHTBI, UX POJIb B KU3HEIEATEIBHOCTH KIETKU U opranu3ma. Heopranmueckue
BellecTBa. Boia kak KonbIOeab BCEro )kMBOro, 0COOEHHOCTH CTPOEHUsS U CBOWCTBA. MUHepallbHbIE
COJIM. 3HaYEHUE HEOPIaHUUECKUX BEIIECTB B )KM3HU KJIETKH U OpraHu3Ma.

Opranpyeckue  BemecTBA  —  CIOXKHBIE  YIIEPOACOACpPXKAIIME  COCAMHEHHS.
HuskoMonekyJspHbIE U BBICOKOMOJIEKYJISIPHBIE OpraHUYeCcKue BeulecTBa. JIumuael. YTieBosbl:
MOHOcaxapupl, mnonucaxapuiel. benkn. Hyknemnoseie xucnorsl: JIHK, PHK. VYnBoenwme
mosiekynsl JIHK B kietke. [IpuHIMnManbsHoe CTpPOEHUE M POJIb OPraHUYECKHUX BELIECTB B KIETKE U
B OPraHU3ME YEeI0BEKa.



HemoncTpauus. J(narpammsel: «PacnpenesieHue XUMUYECKUX AJIEMEHTOB B HEXHBOU TMPUPOAE,
«Pacmipenenienue XMMHUYECKHUX OJJIEMEHTOB B JKMBOM mpupone». Ilepumomudeckas Tabnuia
anemMeHTOB. Cxembl u Tabmuipl: «CTpoeHHEe MOJeKyibl Oenkay, «Ctpoenue monekynasl JJHK»,
«CTpoeHHe MOJIEKYJIbI

PHK», «Tunst PHK», «Y nBoenue monekyinsl JTHK».

OcHoBHbIe MOHATUAA. OPraHOTreHbl, MaKPOIIEMEHThI, MUKPOIJIEMEHTHI, YJIbTPAMUKPOIIEMEHTHI.
CaoiicTBa Boabl. MuHepanbHbie coyii. buonoaumMepsl. JIMIUbI, JTAMOU b, YTIEBO/IbI,

oenku, nykienHosbie kucioTel (JJHK, PHK). Penmukanus JHK.

Tema 2.3 CTPOEHUE DYKAPUOTUYECKOM Y TIPOKAPUOTUYECKOM KJIETOK
(4 4)

Knerounass wmemOpana, nuroruiasma, siapo. OCHOBHBIE — OpPraHOUBI KJICTKU:
SHJIOIIA3MATHYECKasi CeTh, ammapar [ oJbIKu, TM30COMBI, MUTOXOHPUH, TUTACTUIBI, PHOOCOMBI.

OYHKIIMM OCHOBHBIX YacTed W OpraHouJoB KieTkH. OCHOBHBIE OTIMYMS B CTPOCHUU
JKUBOTHOM U PACTUTEIIBLHOM KIIETOK.

XpoMocoMbl, ux crpoenue u ¢pyHkiuu. Kapuotun. 3HaueHne nocTosHCTBA Ynuciaa U popmbl
XPOMOCOM B KJIETKaX.

[IpokapuoTtnueckas kieTka: ¢opma, pa3Mepsl. PacnpocTpaHenue u 3HadeHHe OakTepuil B
npupose. CtpoeHue 0akTeprualbHOMN KIETKH.
HMemoncrpanusi. Cxembl u Tabnunbl: «CTpoeHHE DJYKApHOTHYECKOW KJIeTKu», «CTpoeHue
KUBOTHOM KJIETKH», «CTpO€HHE pacTUTEIbHOW KIeTKn», «CTpoeHue xpomocom», «CTpoeHue
MPOKAPUOTUYECKOUN KICTKH.
JlabopaTopHble 1 IpakTHYeCKHEe PadoThI
CpaBHEHHE CTPOCHUS KJICTOK PACTCHUH U )KMBOTHBIX (MOXKHO B (hopMe TaOIuIIh!)*.
OcHoBHbIe NOHATHA. OyKapuoTuueckas kierka. Kierounas memOpaHa, mHuToruiasma, sapo.
OcHoBHble OopraHouzibl KiIeTKku. OCOOEHHOCTH PAaCTUTENLHON M >KUBOTHOM KIETOK. XPOMOCOMBI.
Kapuotun. [lumnouansli u ramiouJHbelii Habopel XpomocoM. Ilpokapuornueckas KieTka,
OakTepus.

Tema 2.4 PEAJIN3ALIMSA HACJAEACTBEHHON UH®OPMAIIUU B KJIETKE (1 )
JIHK — Hocutens HacneacTBeHHON nHopmanyu. ['eneTnyeckuii ko, ero cBoicTna. ['eH.
buocunTes Oenka.
JMemoncrpanus. Tabauna «['eneTndyeckuii Koy, cxema «bruocunres Oemkay.
OcHoBHbIE MOHATHSA. [ 'eHETHYECKUI1 KOJI, TPUIUIET, TeH. TpaHCKpUNLYS, TPAHCIALUSA, MATPUIHBIN
CUHTE3.
Tema 2. BUPYCBI (1 4)
Bupycsl — HeknerouHas popma xu3Hu. OCOOEHHOCTH CTPOCHUS U Pa3MHOXKEHUS. 3HAUCHHE B
NPUPOJIE U )KU3HHU YeJoBeKa. Mepbl NpOoPUIaKTUKH pacpoCTPaHEHHsI BUPYCHBIX 3a00J1€BaHUM.
[Tpodunakruka CIIN/a.
HNemoncrpanus. Cxema «Ctpoenue Bupycay, tadbmuna «lIpodunakruxa CITUda».
OcHoBHble nousiTus. Bupyc, 6akrepuodar.
IMPEJIMETHBIE PE3YJIbTATBI ObYYEHUA
VYyamuiicss JOJKeH:
®  XapaKTepH30BaTh BKJIAJ BBIJAIOIIUXCS YUEHBIX B Pa3BUTHE OMOIIOTHYECKOI HAayKH;
®  XapakTepu3oBaTh POJb OMOJIOrUU B (POPMHUPOBAHUU HAYUHOT'O MHUPOBO33PEHUS;
®  XapaKTepu30BaTh COJIEPKAHHUE KIETOUHOW TEOPUU U MIOHUMATh €€ POJib B (POPMHUPOBAHUN
COBPEMEHHOM €CTeCTBEHHO-HAyUYHOM KapTUHbBI MHUPA;

® 3HATh UCTOPHUIO U3YUYECHMSI KIIETKH;

® UMETh MIPEJCTABICHHUE O KIJIETKE KaK 11eJIOCTHON OMOJIOTMUECKON CUCTEME; CTPYKTYPHOH,
(YHKIMOHATIBHON U TeHETHUECKON €MHUIIE )KUBOTO;

® [PUBOAUTH JOKa3aTeNbCTBA (ApryMEHTAIINI0) €AUHCTBA )KUBOM M HEKUBOM MPUPOIBI,
POJICTBA )KUBBIX OPTaHU3MOB;

® CpaBHHUBATh OMOJOTHYECKUE OOBEKTHI (XUMUUECKUI COCTAB TEJI )KUBOM U HEKUBOM
IIPUPO/IbI, SYKAPUOTHUECKHE U IPOKAPUOTUYECKUE KIIETKH, KJIIETKU PACTEHUH, )KUBOTHBIX U
rpuboB) U GOPMYITHPOBATH BHIBOJII HA OCHOBE CPaBHEHUS,



® [IPEICTABIATH CYIIHOCTh M 3HaYEHUE MpOLIecca pealn3aliy HacleACTBEHHON HH(pOpMaLuu
B KJIETKE;

® [IPOBOJIUTH OMOJOTMYECKHE UCCIICAOBAHMS: CTABUTH ONBITHI, HAOIIOJaTh U ONUCHIBATh
KJICTKH, CPAaBHUBATH KJIETKH, BBICIISTH CYHIECTBEHHBIC IIPU3HAKU CTPOCHUS KJIETKU U e
OpraHOM/IOB;

®  [I0Jb30BATHCSI COBPEMEHHON LIUTOJIOrHYECKON TEPMUHOJIOTHEN;

® UMETh MPEJCTABICHHS O BUPYCaX U MX POJIU B )KU3HU JIPYTUX OPTraHU3MOB;

e  00O0CHOBBIBATh U COOJIIOJIATH MEPHI MPO(UIAKTUKHA BUPYCHBIX 3a00JI€BaHUH (B TOM YHCIIE
BUY-undexiun);

® HAXOAUTh OMOJIOTHUYECKYIO HH(OPMALMIO B pa3HbIX HCTOYHHUKAX, ApTyMEHTHPOBATh CBOIO
TOYKY 3pEHUS;

® AHAJU3MPOBATh U OLIEHUBATh OMOJIOIMYECKYI0 HH(POPMALIUIO, TOIY4aeMYIO U3 Pa3HbIX
UCTOYHUKOB.

Paznen 3 OPTAHU3M (18 u)

Tema 3.1 OPTAHU3M — EJJMHOE HEJIOE. MHOT'OOBPA3UE KUBbIX
OPI'AHU3MOB (1 u)

Muoroo6pa3zue opranu3MoB. OTHOKJIETOUYHbIE 1 MHOTOKJIETOUHbIE OpraHu3Mbl. Kononun
OTHOKJIETOYHBIX OPraHU3MOB.

HemoHncTpanusi. Cxema «MHOrooOpasue OpraHmu3MOBY.

OcHoBHbIe MOHATUS. OTHOKIIETOYHBIE, MHOTOKJIETOUYHbIE OPTaHU3MBI.

Tema 3.2 OBMEH BEHIECTB U IIPEBPAILEHUE DHEPI'MU (2 4)

DHEpPreTUYecKuii 0OMEH — COBOKYITHOCTb PEAKIIMI paCIIEIICHUS CIIOXKHBIX OPraHUYECKUX
BeriecTB. OcCOOEHHOCTH SHEPreTUIecKoro ooMeHa y rpuboB u 6aktepuii. THUIIBI TUTAHMUSL.
ABToTpOo(BI U TeTepoTpodbl. OcoOeHHOCTH 0OMEHA BEIIECTB Y )KUBOTHBIX, PACTCHUHN U OaKTepHil.
[TnacTuyeckuii oomeH. doTocuHTE3.

Jemonctpanus. Cxema «Ilytu Mmetabonusma B KIETKE».
OcHoBHbIe MOHATHS. MeTabonn3M, SHEpreTHIecKuii 00MeH, Tactudeckuii oomeH. ATO.
ABTOTpOdBI, rereporpodsl. DoTocuHTE3.

Tema 3.3 PASMHOKEHMUE (4 1)

Jlenenue kineTku. MUTO3 — OCHOBA pPOCTa, pereHepalliu, Pa3BUTHS U OECTIOIO0TO
pa3MmHOxeHus. PasmHoxkeHue: Oecriosoe u nososoe. Tumsl O6ecrionioro pasmuoxenus. [lonosoe
pazMmHOxeHne. OO0pazoBaHue MOJOBBIX KJIETOK. Melo3. OmIog0TBOpEHNE Y KUBOTHBIX U PACTEHUH.
buonornueckoe 3HaueHHUE OIIOOTBOPEHHUS. FICKyCCTBEHHOE ONBUIIEHUE Y PACTEHUH U
OTUIOJJOTBOPEHUE Y )KUBOTHBIX.

Jemoncrpanusi. Cxemsbl 1 Ta0auibl: «MuUTO3 U Meii03y», «["ameroreHe3y», « TUIBI Oecronoro
pa3sMHOeHUs», «CTPOCHHE SIMIEKIIETKH U CIIEPMATO30HUIay.

OcHoBHbIE MOHATHS. JKU3HEHHBINH UK KIETKU. MHUTO3, OMOIOTHYECKOE 3HaUeHHE. THIIBI
Oecnosioro pazMHoxkeHus1. [1o10Boe pa3sMHOXKEHHE U €r0 OMOJIOTHYECKOE 3HAUEHHE.
PaznenpHOMONBIE OpraHu3Mbl U repMadpoauThl. Sifiexnerka u cnepmaro3on. I'aMmerorenes.
Meiio3, OMOIOTHYECKOE 3HAUCHHE,

Ono10TBOPEHHE: HAPYKHOE U BHYTpeHHEE. J[BOITHOE OMII0JOTBOPEHHE Y PACTEHUIA.

Tema 3.4 UHANBUAYAJIBHOE PABBUTUE OPI'AHU3MOB (OHTOI'EHE3) (2 u)
[Ipsimoe u HenpsAAMoe pa3BUTHE. DMOPUOHANBHBIN U MOCTIMOPHOHAIBHBIIN TEPUOIBI

pa3Butus. OCHOBHBIE 3TaNbl SMOpUOTeHe3a. [[puunHbl HapyIIeHH pa3BUTHSI OpPraHU3Ma.

OHTOTreHe3 yenoBeka. PenpoiyKTHBHOE 3I0POBhE; €r0 3HAUCHUE TSl OYAYIINX TTOKOJICHUH JTFOJIEH.

[TocneacTBus BIUSHUS

AJIKOTOJIs1, HHKOTHHA, HAPKOTHYECKUX BEIIECTB HA pa3BUTHE 3apo/abliia yenoBeka. [lepuoap

MOCTAMOPHUOHAIBHOTO Pa3BUTHSL.

JMemoncTpanus. Tabmuier: «OCHOBHBIE CTaJIMH OHTOTEHE3ay, «[IpsMoe i HempsIMOe pa3BUTHEY.

Tabmunel, potorpaduu, TMarpaMMbl U CTATUCTHUYECKUE JaHHBIE, IEMOHCTPHUPYIOIINE MOCIEACTBHS

BIIMSIHUSI HETaTUBHBIX (DaKTOPOB CPE/Ibl HA PA3BUTHE OPraHU3MA.



OcHoBHble moHsATHs. OHTOreHe3. THIBI pa3BUTHUSA: TPSIMOE M HEMPsIMoe (pa3BUTHE C
MeTaMop(o30M). DTarbl SMOPHOHAIBHOTO pa3BUTHA. [leprnoapl TOCTIMOPUOHATIBHOTO PAa3BUTHSI.
Bpennoe BnusiHMe KypeHHs], aIKOT0JIs, HAPKOTUYECKUX MPENapaToB Ha pa3BUTHE OPTaHU3Ma U
IPOJOKUTEIBHOCTD KU3HU.

Tema 3.5 HACJIEACTBEHHOCTBb U UBMEHYUBOCTD (7 4)

HacneacTBeHHOCTh M MU3BMEHUMBOCTh — CBOMCTBA opraHu3ma. ['eHeTuka — Hayka o
3aKOHOMEPHOCTSIX HACJEICTBEHHOCTH U U3MEHUYUBOCTU. I'. MeH1enb — OCHOBOIIOJIOKHUK
FeHETUKHU. 3aKOHOMEPHOCTHU HaclieZloBaHus, ycTaHoBieHHbIe ['. MenneneMm. Monorubpuaxoe
ckpemuBanue. [lepBolit 3aKkoH MeHaenss — 3aKoH JoOMUHUpoBaHusA. BTopoii 3akoH Menaens —
3aKOH pacIleruieHus. 3aKOH YUCTOTHI rameT. Jlurnbpuanoe ckpemuanue. Tperuii 3akoH MeHaens
— 3aKOH HE3aBUCHUMOI'0 HacJaeA0BaHUs. AHAIM3UPYIOIIEE CKPEIIUBaHUE.

XpoMocoMHasl Teopus HacleACTBEHHOCTU. CLEIIEHHOE Haclel0BaHUE IPU3HAKOB.
CoBpeMeHHbIE IPEICTABJICHUS O FeHE U TeHOMe. B3aumoielicTBue reHoB.

I'eneruka nona. Ilonossie xpomocombl. CLEIIEHHOE C [10JIOM Hacle0BaHUE.

3aKOHOMEPHOCTH N3MEHYMBOCTH. HacnencTBeHHast U HeHACIeACTBEHHAs: U3MEHYUBOCTb.
Monuduxaronsas n3aMeH4rBocTh. KoMOMHATHBHAS U MyTallMOHHAs U3MEHYUBOCTh. MyTaluu.
Tunsl Mmyranuid. Myrtarenssle pakTopsl. 3HaU€HUE TEHETHKH JJIs1 MEAMLIUHBL. BrusiHue MmyTrareHoB
Ha OpraHu3M uenoBeka. HacienctBeHHble 001€3HU YEI0BEKa, UX IPUUMHBI U TPOPUIAKTHKA.
JemouncTpanusi. Cxembl, WILTIOCTPUPYIOIINE MOHOTHOPUAHBIE U TUTHOPHUIHBIE CKPEIIMBAHUS;
CLICTUIEHHOE HACJIeI0BaHUE MPU3HAKOB; IEPEKPECT XPOMOCOM; HACJIEA0BAHUE, CLIETNIEHHOE
¢ nosioM. [Tpumepsr MoauPHUKAITMOHHON U3MEHUNBOCTH. MaTepuabl, JAEMOHCTPUPYIOLIUE BIUSHHUE
MyTareHOB Ha OPraHU3M YeJIOBEKa.

JlaGopaTopHble U NpaKkTHYecKHe padoThl

CocraBieHre IpoCTEHIINX CXeM CKpEIMBaHusA ™.

Perenuie aneMeHTapHBIX TEHETHUECKUX 3a4au™.

OcHoBHbIe MOHATHS. HaclieICTBEHHOCTh U MI3MEHYHBOCTD. | 'eHOTHII, (DEHOTHII.
['uGpunonoruueckuit METoJ, CKpelBanue. JJoMUHaHTHBIN, peliecCuBHBIN. [ eHbl, amnenu.
3aKOHOMEPHOCTH HACJIEI0BaHUs MPU3HAKOB. 3aKOH YUCTOTHI TaMeT. AHATM3UpYIOIlee
CKpEIMBaHUE. XPOMOCOMHAs TEOPHUS

HaCJIEICTBEHHOCTH. | eHeTnueckue KapThl. 'eHOoM. AyTOCOMBI, TOJIOBBIE XPOMOCOMBI.
MonudukanronHas n3MeHIUBOCTh. KoMOMHAaTHBHAS U MyTallMOHHAs U3MEHYUBOCTh. MyTareHHbIe
¢dakropsl. HacnencrBennble 6ose3Hu. MeauKo-reHeTUuecKoe KOHCYJIbTHPOBAHNUE.

Tema 3.6. OCHOBbBI CEJIEKIIUU. BUOTEXHOJIOT'UA (2 )

OCHOBBI CENIEKIIMM: METOMBI M JOCTHXKEHUS. [ €eHeTHKa —TeopeTuUecKas OCHOBA CEJIEKIIMH.
Cenexuus. Yuenue H. . BaBunosa o nieHTpax MHOrooOpa3usi ¥ MPOUCXO0XKIEHUS KYJIbTYpPHBIX
pacteHnii. OCHOBHBIE METO/BI CEIECKIIMU: THOPUIN3AIHS, UCKYCCTBEHHBIH 0TO0p. OCHOBHBIE
JIOCTHKEHUS U HaIlpaBJICHUS Pa3BUTHUSI COBPEMEHHOW CEJEKITUH.

buoTtexHoNOrus: TOCTUKEHUS U IEPCIIEKTUBBI pa3BUTHsA. | €HHas MHXKEHEPHS.
Knonuposanue. ['eHeTnyeckn MOAUPUIIMPOBAHHBIE OPraHU3MBbl. DTUYECKUE aCTIEKThl Pa3BUTHUS
HEKOTOPBIX MCCIEIOBAHUN B OMOTEXHOJIOTUH (KIIOHHPOBAaHUE YEIIOBEKA).

Jemoncrpanus. Kapra-cxema «LleHTpbl MHOro0o0Opa3us U IpOUCX0XKIEHUS KYJIbTYPHBIX
pacrenuit». ['epbapHble MaTepuanbl U KOJJIEKIIMA COPTOB KYJIbTYPHBIX pacTeHHi. TaOmuis:
«ITopoapl JOMaITHUX KUBOTHBIX», «CopTa KyIbTYpHBIX pacTeHMiD». CXeMbI CO3/1aHUsl TeHETUYECKU
MOJU(HUIMPOBAHHBIX MTPOAYKTOB, KJIOHUPOBAHUS OPraHU3MOB. MaTepualbl, WILTIOCTPUPYIOIINE
JIOCTH)KEHHS B 00J1aCTH OMOTEXHOJIOTHUH.

Ikckypeust MHOrooGpasue COpToB pacTeHUH U MOPO/ JKUBOTHBIX, METO/IbI

uX BbIBeJIeHUS ((pepMa, ceeKIIMOHHAs CTaHIUs, CETbCKOX03SICTBEHHAs BHICTABKA).

OcHoBHble noHsTHA. Cenexuus; rudpuauzanus u oroop. Coprt, nopoaa, mramMmMm. bruorexunonorus.
['ennas unxenepus. Kinonuposanue. I'eneTnueckn MoaU(PHUIIMPOBAHHBIE OPTAHU3MBI.



HOPMBI OIIEHKHY 3HAHU, YMEHUI 1 KOMIIETEHTHOCTEHN OBYYAIOIIUXCH
10 KJIACCA IO BUOJIOT'UA

OueHnBaHue YCTHOIO OTBETAa 00y4aKOIIMXCS

Otmetka "'5" cTaBuTCA B ciydae:
1. 3HaHUsA, TOHUMAHUS, TIYOMHBI YCBOCHUS 00YJarOITUMCS BCEr0 00BhEMa IPOrpaMMHOTO
Marepuania.
2. YMEHHUS BBIICIATD IJIaBHBIC IMOJ0KECHUS B MI3YYCHHOM MaTepuase, Ha OCHOBaHWU (DAKTOB U
IPUMEPOB 0000IIATh, ACJIaTh BHIBOJIbI, YCTAHABIMBATH MEXKITPEAMETHBIC U BHYTPUIIPEIMETHBIC
CBSI3U, TBOPUYECKH MPUMEHSIET IMOJyYEHHBIE 3HaHUS B HE3HAKOMOMW CUTYAaIIUH.
3. OtcyTcTBHE OMMUOOK U HEOUETOB MTPU BOCIIPOU3BEACHUN U3YYCHHOTO MaTeprala, yYCTpaHCHUE
OTJICTBHBIX HETOYHOCTEH C TIOMOIIBIO JIOMOJHUTELHBIX BOIPOCOB YUUTENS, COOI0OICHNE
KYJIbTYpPbl YCTHOHM pEUH.

Otmerka "4":
1. 3HaHWe Bcero U3y4eHHOI0 MPOrPaMMHOTO MaTepHaa.
2. YMeHUH BBIIENSTH IJIABHBIC ITOJIOXKCHHS B H3yYSHHOM MaTepHase, Ha OCHOBaHUU (aKTOB U
pUMEpPOB 0000IIaTh, AeNaTh BBIBO/IbI, yCTAHABINBATH BHYTPUIIPEIMETHBIE CBSI3U, IPUMEHSATh
MOJIYYCHHBIC 3HAHUS HA TIPAKTHUKE.
3. He3naunrenwsHbie (HerpyObie) OIIMOKU M HEJOUYETHI TPU BOCIPOU3BEACHUN U3YYEHHOTO
MaTepuaia, COOII0ICHIE OCHOBHBIX MPABUII KYJIbTYPhI YCTHOUN pEUH.

OtMmertka "3" (ypoBeHb NPEICTABICHUN, COYCTAIOMIUXCS C IJIEMEHTaMU HayYHBIX
MOHSTUH):
1. 3HaHue U yCBOEHHE MaTepHalla Ha YPOBHE MUHUMAJIbHBIX TPEOOBAaHUI MPOTrpamMMmBl,
3aTpyaHEHUE IPU CAMOCTOSTSIILHOM BOCIIPOU3BEICHNUN, HEOOXOAMMOCTh HE3HAYUTEITHHON TTOMOIIIH
MIPETo/1aBaTelIs.
2. YMenue paboTaTh Ha YpOBHE BOCIIPOU3BEICHUS, 3aTPyTHEHUS TIPU OTBETaX HAa BHJION3MCHEHHBIC
BOITPOCHI.
3. Hanmnuue rpy0oii omnOKy, HECKOJIBKUX HETPYOBIX MPU BOCIPOU3BEACHUHN U3YUEHHOTO
MaTepuana, He3HaYUTeIbHOE HECOOII0IEHUE OCHOBHBIX MPABUI KYJIbTYPhI YCTHOM pedH.

Ormerka "2":
1. 3HaHMe U yCBOEHUE MaTepHalia Ha YpOBHE HUKE MUHUMAJILHBIX TPEOOBaHUN IPOTPAMMBI,
OT/IeNIbHBIE TIPE/ICTABIICHUS 00 M3YYEeHHOM MaTepuale.
2. OTcyTcTBUE yMEHHUI paboTaTh Ha ypPOBHE BOCIIPOU3BEACHHUS, 3aTPYAHEHUS IPU OTBETAX HA
CTaHJapTHHIEC BOITPOCHI.
3. Hannuue HECKOMBKUX TPYOBIX OUTMOOK, OOJIBIIOTO YKcia HETPYOBIX MPU BOCTIPOU3BEACHUH
M3y4EHHOTO MaTepHalia, 3HAaUUTEeIbHOE HECOOIOIEHNE OCHOBHBIX MIPABUII KYJIBTYPhl YCTHOU PEYH.

OuneHka BbINOJTHEHNS NPAKTHYECKHUX (J1a00paTOPHBIX) padoT.

Otmerka "5" craBuUTCS, €CIIN yUEHUK:
1) npaBUJIbHO OIpeEII LEJb OIbITA;
2) BBIMOJHWI pabOTy B TIOJIHOM 00beMe ¢ COOIII0IEHNEM HE00X0AMMO MOCIEI0BATEIbHOCTH
MIPOBEJICHUS OIBITOB U U3MEPEHMUI;
3) caMOCTOSITEIHHO M pallMOHAILHO BBIOPAJ M MOATOTOBUII JUIS OTIBITa HEOOX0AUMOE
000pyi0BaHuE, BCE OMBITHI MPOBEJI B YCIOBUAX U PEKHUMAX, 00€CIIEUMBAIOLINX MOTy4YEeHUE
pe3yJbTaTOB U BBIBOAOB C HAMOOJBIIEH TOUHOCTHIO;
4) Hay4yHO IPaMOTHO, JJOTHYHO OIKUCaN HAOJII0IeHUs U CPOPMYIHPOBaI BHIBOABI U3 ONbITa. B
NPEJICTaBJICHHOM OTUYETEe MPABUIIBHO M aKKYPATHO BBIMOJIHUI BCE 3aITUCH, TAOJIUIIBI, PUCYHKH,
rpaduky, BBIYUCIEHUS U ClIeNall BBIBOJBL;
5) nposBIsSET OpraHU3aLMOHHO-TPYAOBBIE YMEHUS (ITOIEPKUBAET YUCTOTY pabovyero MecTa u
MOPSAZIOK Ha CTOJIe, 5KOHOMHO HCIOJIb3YEeT pacXOHble MaTepUabl).
7) 5KCTIEPUMEHT OCYIIECTBIISIET MO TUIaHy C YYETOM TeXHUKH O€30MaCHOCTH U MPaBUII PaOOTHI €
MaTepuaiaMu ¥ 000pyI0BaHUEM.



Otmetka "'4" cTaBUTCS, €CIM YICHUK BBITTOTHIII TPEOOBAaHMS K OIleHKe "5", HO:

1) OomBIT MPOBOIUI B YCIIOBUSX, HE 00ECTICUUBAIOIINX JTOCTATOYHONW TOYHOCTH U3MEPECHHIA,

2) Uiy OBLIO TOMYIIEHO ABA-TPU HEJIOYETA;

3) wiu He 6osee 0THOM HETrpyOOil OMMOKY M OJTHOTO HEA0YeTa,

4) UM 3KCIIEpUMEHT MPOBEJIEH HE MOTHOCTHIO;

5) win B oNMCaHUU HAOJIOJICHUH U3 OIBITA JOITYCTHII HETOYHOCTH, BBIBOBI C/ITIaNl HEMOJIHBIC.
Otmetka "'3" cTaBuTCS, €CIHM YUCHUK:

1) mpaBUIIbHO ONPEAEIIHI IIeTb ONBITA; pAaOOTY BBIMOIHSAET MPABUIBLHO HE MEHEE YEM HAIOJIOBUHY,
0JTHAaKO 00BEM BBITIOTHEHHOW YaCTH TAaKOB, YTO TO3BOJIAET MOIYYUTh MPABHIIbHBIEC PE3YIIbTATHI U
BBIBOJIBI 10 OCHOBHBIM, IPUHIIUITHAIBHO BaKHBIM 337a4aM palOoThI,
2) unu noabop 00opymoBaHus, 00BEKTOB, MATEPHAJIOB, & TAKXKE paOOTHI 10 HAYATy OIBITA MPOBEII C
MIOMOIIBIO YUHUTEJIS; JIH B XO/1€ TIPOBEACHUS OIbITAa M U3MEPEHHH OBIIM AOMYIIEHBI OIIUOKH B
OIMCAaHUM HAOIIOIeHNH, (HPOPMYINPOBAHNY BHIBOJIOB;
3) ombIT IPOBOAMIICS B HEPALIMOHAIBHBIX YCIOBHUAX, YTO MIPUBEIIO K MOJTYYCHHIO PE3YIbTATOB C
OoJIBIIIEH TOTPENIHOCTHIO; WM B OTYETE OBLIH JOMYIIEHBI B O0IIEH CI0)KHOCTH He OoJiee ABYX
OmMOOK (B 3aMUCAX €AMHUI, U3MEPECHUSX, B BRIYUCIEHHIX, rpadukax, Tabaumax, cxemax, v T.1.)
HE MPUHIWIHAIBLHOTO IS TaHHOK pabOThI XapakTepa, HO MOBIUSBIINX HA PE3YJIbTAT BHITIOITHEHUS;
4) norryckaeT rpy0yro OmmOKy B X0JIe 3KCTIepUMeHTa (B 00bsICHEHUH, B 0(DOpMIICHUH paOdOThI, B
COOITIO/ICHUH TTPABUJI TEXHUKH OE€30MAaCHOCTH NPU paboTe ¢ MaTeprajaMy U 000pYIOBaHUEM),
KOTOpasi UCIPABIISAETCS 110 TPEOOBAHHIO YUHUTEIIS.

OtMmerka "2" craBUTCS, €CIIN YUEHUK:
1) He onpeeNnnIT CaMOCTOSITEBHO EITh OIBITA; BHIIOIHUII PA0OTY HE MOJHOCTHIO, HE TIOATOTOBUII
HY)XKHOE 000pYIOBaHUE U 00BEM BBIIOJTHEHHOW YacTH pabOThI HE MO3BOJISAET CAEIATh MPABUIBHBIX
BBIBOJIOB;
2) WK OTIBITHI, U3MEPEHHsI, BEIYUCIICHUS, HAOIIOACHUS TIPOU3BOIMIINCH HEMIPABUIHHO;
3) unm B X0J1e pabOThI U B OTYETE OOHAPYKUITUCh B COBOKYITHOCTH BCE HEIOCTATKH, OTMEUCHHBIC B
TpeboBaHUAX K oreHKe "3";
4) nonyckaet 11Be (1 6osee) rpyOble OIMOKHU B X0/I€ SIKCIIEPUMEHTA, B 00bICHEHHH, B 0)OPMIIEHUU
paboThl, B COOJIIOICHUH IPABUJ TEXHUKU OE€30MaCHOCTH MPU paboTe ¢ BEIeCTBAMH U
000pyI0BaHUEM, KOTOPbIE HE MOXET UCTIPABUTh Ja)Ke M0 TPEOOBAHHIO YUUTEIIS.

OneHka caMOCTOATEIbHbIX NHCHbMEHHBIX U KOHTPOJ/IbHBIX paﬁoT.

OtMmertka "5" craBuTCS, €CIIN YYEHUK:
1) BeIOSTHUII paboTy 6€3 OMIMOOK U HEJIOUETOB;
2) pomycTui He 0oJiee OJJHOTO HEJI0UEeTa.
Otmerka "4" cTaBUTCSA, €CIIM YUEHUK BBIOJHUI Pa0OTy MOJHOCTBIO, HO JIOMYCTUII B HEll:
1) He Oosiee 0/1HOM HErpyOOM OMIMOKU M OJHOTO HET0UETA;
2) wiu He 6osee IBYX HEJT0YETOB.
OtMmertka "3" craBuTCS, €CIIM yYEHUK MTPABUIIBHO BBIIIOJIHUI HE MeHee 2/3 paboThl Uiu
JIOTTYCTHIL:
1) He Oosiee ABYX rpyOBIX OLIMOOK;
2) unu He O6oJee OAHOM TPyOoii U 0JTHOM HETpyOOi OMMOKU M OAHOTO HEA0YETa;
3) wiu He Ooee ABYX-TpeX HErPyObIX OMIMOOK;
4) unu oHON HEerpyOoii OMMOKY U TPEX HEI0UETOB;
5) Wiy npu OTCYTCTBUM OIIMOOK, HO MTPHU HAJMYUU YETHIPEX-TISITH HEJJOUETOB.

Otmerka "'2" cTaBUTCS, €CIM YUEHUK:
1) momycTui YuCIIO OMMOOK U HETOYETOB MPEBOCXOAIIIEE HOPMY, IPU KOTOPOIl MOXKET OBITh
BBICTaBJIeHA oIleHKa "3";
2) WK ey MPaBUJIBHO BBIMOJIHUI MEHEE MOJIOBUHBI PaOOTHI.



B ciydae BbIllaieHus 1aThl YpOKa Ha Mpa3AHUYHbIE JHU, epeHoca IIpasurensctBom PO
JHEHN OTAbIXa, BBEJICHUS KapaHTHHA (IIpUKa3 Ha OCHOBAHUU PAaCIOPSIAUTEIBHOIO aKTa yUpeIUTENsl)
POXOXKJICHUE TPOTrpaMMbl 00eCTieunBaeTCs 3a CUET YIUIOTHEHUS IIPOTPaMMHOT0 MaTepHasa,
YBEJIMYEHUS J10JIU CAMOCTOSITENIbHOIO U3YUeHMs / Ha 3aHATUAX HeayJAUTOPHON 3aHATOCTH, a TAKXKE C
yueroM pearmzaiu OOl BHe MecTa HaxoxKaeHHs: 00pa30BaTesIbHbIX OpraHU3aliii ¢ IPUMEHEHHEM (hopM
JIEKTPOHHOTO 00YUEHUs U AUCTAHIMOHHBIX 00Pa30BaTeNNbHbIX TEXHOJIOTHIL.

JIucT BHeceHMA H3MEHEeHU

Hara Hara Coneprxkanre KOppeKTUpoBKH | OG0CHOBaHHUE PexBu3uThI
ypoKa | mpoBeaeHus | (Tema ypoka) IIPOBEICHUS JIOKyMEHTA
o o axty KOPPEKTUPOBKHU (marta u Neo

IUIaHY IpUKa3a)




OcHoBHas1 yueOHasi uTepaTypa Jis ydanmxcst (Y1eOHVK)

B.M. CuBormazoB, W.b.AradponoBa, E.T.3axapoBa. buonorums. OOmas Owuonorus. ba3oBsiii
ypoBeHb: yueO.mus 10-11 k. o0meodpa3zoBaTeNbHBIX yUpekaeHui; o pen. akan. PAEH, mpod.
B.b.3axapoBa. — 7-e u3n., crepeorun. — M.: [poda, 2011

I[OHOJIHI’ITQJILHEIH JarepaTtypa IJid yJallinuxcs
1. Baxuenko [[.B. COopHuk 3amauy mo Ouojoruu uisi aOUTEPUEHTOB, YYACTHUKOB OJUMITHAT M
IKOJIbHUKOB. — PoctoB H//]: @enukc, 2005.- 128 c.
2. Humkunckas H.A. T'eneruka u cenexuus. Teopus. 3aganus. OtBetsl. — Caparos: JIuneit, 2005. —
240 c.
3. buonorus B Tabmuuax u cxemax. Cocrt. Onumenko A.B. — Cankr-Iletepoypr, OOO «Buxropus-
mrocy», 2004
4. Hsanona T.B. COopHuk 3amanuii no obmei 6uonorun: [locobue ans yyammuxcs obmeodpazoBar.
yupexaenuii. — M.: [Ipocsemenue, 2002

Jlureparypa ais yuureJist
1. Koznosa T.A. O6mas Ouonorus. bazossiil ypoBeHb. 10-11 kiaccsl: MeToa.mocodue K yueOHUKY
B.N.CuBornasosa, U.b.Aradonosoii, E.T.3axapoBoii.

«O6mast 6uonorus. bazoselil ypoBenb». — M.: [Ipoda, 2006. — 140c.
2. buonorus: CnpaBounuk mkonbHuka u ctynenta/llon pen. 3.bpema u U.Meiinke; Ilep. c Hem. — 3-¢
u3 ., crepeorurt. — M.: JIpoda, 2003, c.243-244.

3. Jlepuepl.1I. O6mas Owuonorus. (10-11 xmaccer): IlonroroBka k EI'D. KouTposbHble u
camocrosTensHbie padboTel/I.1.JIepaep. — M.: Dkemo, 2007. —
288c.

4. Kewmmn I1., Apmc K. Beenenue B Ouosnoruto. — M.: Mup, 1988. — 671 c.

5. bwmu I'.JI., Kpepkanosckuii B.A. buomnorust mis noctynarmomux B By3bl. — M.: Onuck, 2007. —
1088 ¢

6. DnexkTpoHHBIE YPOKH U TeCThl. buonorus B mkone. — «[IpocBemenue-meanar», 2007-2008

7. Penerurop no 6uonoruu Kupnina u Medpoaus 2008. — «Hero Menua [xenepeiiny, 2008

Multimedia-mopaep:xka npeavera

1. http://www.gnpbu.ru/web_resurs/Estestv_nauki 2.htm. Tlombopka HWHTEpHET-MaTEpPUAOB LIS
yuuTene 6MoJoruu o pasHbIM OMOJIOTHYECKUM
JIMCITUTLTHAM.

2. http://school-collection.edu.ru Eaunas xomiekiust udpoBeIX 00pa3oBaTeIbHBIX PECYPCOB.
Y4eOHbIe 3JIEKTPOHHBIE U3JaHUS

1. Ypoxku 6uonorun Kupmina u Medoaus

2. Ortkpsitast 6uonorus. UTHTEpaKTHBHBINA Kypc

3. buonorus. JIaGopaTtopHslif mpakTukym. 6-11 kiace

4

buonorus B mkone. Opranuzamus Ku3Hu
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