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HOACHUTEJIBHAA 3AIINCKA
Pabouas mporpamma cocTaBjieHa HA OCHOBAHUU CIIETYIOIUX HOPMATHBHBIX JTOKyMEHTOB:

- @enepanpHoro 3akoHa «O0 oOpasoBanuu B Poccuiickoit denepanun» ot 29.12.2012 Ne 273-
D3;

- Basucublii yueOHBIN TmaH oOmIeoOpa3zoBarenbHbIX yupexaeHuit Poccuiickoit deneparum,
YTBEPKIAEHHbIN pukazoM MunoopazoBanus PO « 1312 ot 09.03.2004 r.;

- Ilpunoxxenne k mucbMy MuHuCTepcTBa oOpa3zoBanms W Hayku Camapckoil obiactu OT
23.03.2011 r. Ne MO-16-03 (226-TY) «O mpuMeHEHUH B TIEPHOJ BBeACHHS (elepalbHbIX
rOCyJapCTBEHHBIX 00pa30BaTeIbHBIX CTAHJAPTOB 00IIero oOpa3oBanus nprukaza MUHHCTEPCTBA
obpaszoBanusi u Hayku Camapckoit obmactu ot 04.04.2005 r. Ne 55-OJ] «OO0 yTBepKaeHUU
0asucHoro ydeOHOro IulaHa oOpa3oBaTelbHbIX  yupexxjaeHuidl Camapckoil  oOmactw,
peaTM3yYIONIUX MPOTPAMMbI 00IIIEr0 00pa30BaAHUSY;

- denepanbHBIA  KOMIIOHEHT TOCYIApCTBEHHOTO  CTaHAapTa oOmero oOpa3oBaHUS,
yrBepxkeHHbII MO P® o1 05.03.2004 1. Ne 1089

- IlpumepHble mporpammbl, CO3/JaHHbIE Ha OCHOBE (elepalbHOTO  KOMIIOHEHTa
roCyJapCTBEHHOTO 00pa30BaTEIbHOIO CTAaHAAPTA;

- OenepanbHBIN MIepeueHb YICOHUKOB, PEKOMEHIOBAHHBIX ([OMYIIEHHBIX) K MCIIOJIb30BaHHIO B
00pa3oBaTEIbHOM TMpOIIecCe B 00pa30BATENbHBIX YUPEKACHUSAX, PEATU3YIONIHX MPOrPaMMbI
obmero oopazoBanus B 2014 r.;

- denepanbHbINA NepeyeHb YIeOHUKOB, PEKOMEHI0BAHHBIX (JIOMYIIEHHBIX) K MCIOJIb30BAHUIO B
o0pa3oBaTeIbHOM IpoLiecce B 00pa30BaTENIbHBIX YUPEXKACHUSAX, PEATU3YIOMINX MPOTPaMMBI
obmero oopazoBanus B 20164 r.;

- [Ipukaz MO u H P® ot 04.10.2010 r. Ne 986 «O06 yrBepxkacHnu (enepanbHbIX TPEOOBAHUH K
00pa3oBaTeNbHBIM YUPEKICHUSAM B 4aCTH MUHUMAJIBLHOM OCHAILIEHHOCTH y4eOHOTO mpolecca u
000pyI0BaHUS YI€OHBIX IOMEIICHUN;

-ITpuka3 MunucrepctBa oOpasoBanuss u Hayku P® ot 30 asrycra 2013 r. N 1015 «O6
yrBepxaeHun llopsaka opraHu3zalud M OCYIIECTBIICHUS OOpa30BaTEIbHON AEATEIbHOCTH IO
OCHOBHBIM 00I11€00pa30BaTEIBLHBIM MPOrpaMMaM - 00pa30BaTeIbHBIM IIPOrpaMMaM HavyaJIbHOTO
00111eT0, OCHOBHOT'O OOIIEr0 U CPEeIHEro 00IIero 00pa3oBaHMM».

-Ilucemo MunucrepcTBa oOpazoBanuss U Hayku PD ot 28 oxrsabpsa 2015 r. N 08-1786 «O
pabouux mporpaMmmax y4eOHbIX IPEAMETOB.

- CaHUTapHO-31UIEMHUOJIOIMUECKHE TPEOOBAHUS K YCIOBUAM M OpraHU3allui 00yueHMs B
oOmeobpa3oBarenbHbIX yupexaeHusax — CanlluH 2.4.2.2821-10 (yrBepxeHbl
IlocTaHOBIEHNEM TIABHOTO TOCYJApPCTBEHHOTO caHUTapHOro Bpaya P® ot 29.12.2010 r. Ne 189,
3apeructpupoBaHHoM B Muntocte PO 03.03.2011 Ne 19993);

- Pabouas mporpamma mo Ouosnoruu: buonorus. Paboune nporpammsel. IIpenmernas nuHuUs
yueOHukoB «Cdepsn». 5-11 knaccsl. JI.H. CyxopykoBa, B.C. Kyumenko. — M. .: [IpocBerenue,
2019 r.;

- Yuebnsiit iian 'BOY COUI um. M.K. OBcsinaukoBa c. Ucakner Ha 2018-2019 yueOHbIit ro.

[IporpamMmma KOHKpPETH3UPYET COJEpXKaHHE INPEAMETHBIX TeM 00pa3oBaTeIbHOTO CTaHIApTa,
JaeT  pacrpelelieHHe y4yeOHBIX 4acoB IO  pasjenaM Kypca U PEKOMEHIyeMYIo
MOCIIEI0BATEIbHOCTh U3YUEHHS TEM U pa3JIeNIoB yuyeOHOTro MpeMeTa ¢ y4eTOM MEKITPEIMETHBIX
U BHYTPHUIIPEIMETHBIX CBS3€H, JIOTMKM Y4€OHOM JAeATeNbHOCTH, BO3PACTHBIX OCOOEHHOCTEH
ydauxcsl.
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IIporpaMmMa BbINOJHSIET IB€ OCHOBHbIE (PYHKIUH:

HNudopmanronHo-Meroandeckas (QyHKIHS TO3BOJSIET BCEM YYacTHHKAM 00pa3oBaTeNbHBIX
OTHOIICHWH TOJYYUTh NPEACTABICHUE O IENsAX, COJCpXKaHWW, oOmell crparernu oOydeHus,
BOCIIMTAHUS U PA3BUTHUS YUAIIMXCS CPEICTBAMH JJAHHOTO Y4€OHOTO IpeaMeTa
Oprasu3anvoHHO-TIAHUPYIOIAs (YHKIUS TPETyCMaTPUBAET BBIACICHHUE 3TAloB OOYYEHUS,
CTPYKTYpUpOBaHUE YU4EeOHOTO MaTepuaja, ONpEeAeIeHNE er0 KOJIMUECTBEHHBIX U Ka4eCTBEHHBIX
XapaKTepUCTUK Ha KaXIOM M3 O3TaloB, B TOM YHCIE IS COJCPIKATEIBHOTO HAIOJHEHHS
MIPOMEKYTOYHOM aTTECTAIIH yIaITIXCSI.

BxJ1aj 6uoJioruu B J0CTHKEHUH LeJleld cpeHero od1ero o6pa3oBanus

Henn Ouonormueckoro oOpa3oBaHUs B IIKOJIe (HOPMYIHPYIOTCS Ha HECKOJBKHX
YPOBHAX! FJIO6aJ'IBHOM, MCTAIPEAMETHOM, JIMYHOCTHOM U NIPEAMCTHOM, Ha YPOBHC Tp€60BaHHfI K
pe3yabTaTaM OCBOCHUS COJCPIKaHUS IPEAMETHBIX MTPOTPaMM.

['moGanpHbIe 1€ OMOJIOTUYECKOTO OOpa30BaHMsl SIBJISIFOTCS OOLIMMH /IS OCHOBHOM U
CTaplﬂeﬁ IOKOJIbI U ONPCACIAOTCA COUMWAIIbLHBIMUA TpC6OBaHI/I5[MI/I, B TOM YHCJIC€ HN3MCHCHHCM
COLIMAIbHOW CHUTyallud pa3BUTHUS — POCTOM HH(GOPMALMOHHBIX MEpPEerpy30K, H3MEHEHUEM
XapakTepa W CIMOCOOOB OOMICHUS W COIMAIBHBIX B3aWMOJECUCTBUN (00BEMBI W CHOCOOBI
MOJIy4eHHs] UH(pOpMaLMK MOPOXKAAIOT Pl 0COOEHHOCTEN Pa3BUTHUSI COBPEMEHHBIX MOJPOCTKOB).
Haunbonee MPOAYKTUBHBIMU C TOYKH 3PCHHUA PCUHICHUA 3aad PasBUTHUA IMOAPOCTKA ABJIAIOTCA
COIIMOMOpATbHASI M HHTEIICKTYaJIbHAsI B3POCIIOCTb.

[lomumo »3rOro, rHOOANBbHBIE ILEMH (QOPMYIUPYIOTCS C YYETOM PaCCMOTPEHUS
O6uosnoruueckoro oOpa3oBaHus Kak KOMIIOHEHTa CUCTEMbl 00pa30BaHUs B 1IEJIOM, TOITOMY OHU
SBIIAIOTCS HanOoJsiee OOLUUMU U COL[MATIbHO 3HAYUMBIMHU.

C yueroM BBIIICHA3BaHHBIX IMOJXOJIOB TJIOOATBHBIMM  IETSIMU  OMOJIOTHUYECKOTO
00pazoBaHUs SBIISIOTCS:

* conuanu3anus oOydyaeMbIX KaK BXOXICHHE B MHUP KYJIbTYpbl M COILMAIbHBIX OTHOIIEHUH,
obecrnieunBaroliee BKIIOYCHUE YJaIUXCs B Ty WIH UHYIO TPYIIY WIH OOIHOCTh — HOCUTEIS €€
HOpPM, ILEHHOCTEH, OpHEHTAllUH, OCBAWBAaEMbIX B IPOIECCE 3HAKOMCTBA C MHPOM >KUBOH
MIPUPOJIBI;

* mpuoOIleHre K IO03HABATEIbHOM KyJIbType KaK CHCTEME IO3HaBaTEIbHBIX (HAYYHBIX)
LIEHHOCTEH, HAKOIJIEHHBIX 00I111ecTBOM B cepe OM0I0rn4ecKoi HayKu.

[Tomumo 3TOr0, OHONIOrNYEecKOe 00pa3oBaHUE MPU3BAHO 0OECTICUUTD!

® OpPHUEHTALMI0 B CUCTEME MOPAIbHBIX HOPM U LIEHHOCTEW: MPU3HAHUE BBICOKOW LEHHOCTH
YKU3HU BO BCEX €€ MPOSBICHUAX, 3J0POBbS CBOETO U APYTUX JIOAECH;

® DHKOJIOTMYECKOE CO3HAHUE; BOCIUTAHKE JIIOOBH K IPUPOJIE;

® pa3BUTHE [O3HABATEIbHBIX MOTHMBOB, HAIIPAaBJIEHHBIX Ha MOJYYEHHE HOBOTO 3HAHUS O
’KMBOU MPUPO/IE;

® I[I03HABATEJIbHBIX KA4YECTB JIMYHOCTH, CBS3aHHBIX C YCBOCHUEM OCHOB HAy4YHBIX 3HAaHUU,
OBJIAJICHUEM METOJaMU HKCCIEOBaHUS MPUPOJBI, (OPMHUPOBAHUEM HHTEIUICKTYaTIbHBIX
YMEHUH;

® OBJIAJICHUE KJIIOYEBBIMU KOMIIETEHTHOCTSIMHU: y4eOHO-TI03HaBaTeIbHbIMU,
MH(POPMAIIMOHHBIMHU, [IEHHOCTHO-CMbICIIOBBIMHU, KOMMYHHKaTHBHBIMHU;
e (QopmupoBaHue y y4aImxcs MIO3HABATEIbHOMN KYJIBbTYpBI,

OCBaHWBaeMOU B nmponecce MMO3HaBaTEIbHOM ACATCIBbHOCTHU, U 3CTETUYECKOMU KYJIBTYPbI KaK
CIIOCOOHOCTH K 9SMOIHMOHAJIBHO-IEHHOCTHOMY OTHOIICHUIO K 00BbEKTaM KUBOM IIpUpOJbI.



O0mas xapakrepucTuka y4e0HOro npeamera

Kypc Ouwosiormm Ha ypoBHE cpemHero ooOmero oOpa3oBaHUS  HampaBlieH Ha
¢dopmupoBaHHe 3HAHMN OOYYAIOUIMXCS O J>KMBOM MpPHPOJE, €€ KIIOYEBBIX OCOOCHHOCTSX:
OCHOBHBIX TpPH3HAKaX >KMBOTO, YPOBHEBOM OpPraHM3alMU M HBOJIOIMHU, MMOITOMY Iporpamma
BKJIIOUAET CBEJCHUS 00 OO0ImMX OMOJIOTHYECKUX 3aKOHOMEPHOCTSIX, MPOSIBIISIOIIUXCS HA Pa3HbIX
YPOBHSX OpraHu3aluu >KuBod mnpuponpl. OCHOBY 0oTOOpa cojiep)kaHusi Ha 0a30BOM YpPOBHE
COCTaBIIIET KYJIbTYPOCOOOpa3HBIA MOJXOJ, B COOTBETCTBUU C KOTOPBIM yYalluecs OJIKHBI
OCBOUTH 3HAHHS M YMEHUs, 3HAYMMBIE s (POPMUPOBAHUS OOIIEH KyIbTYpPHI, OTPEACISIONINe
aJIeKBaTHOE TIOBEJCHHWE 4YeNIOBeKa B OKpYXKalomeil cpere, BOCTpeOOBAaHHBIE B JKH3HU U
MPAKTUYECKOU JEATENHbHOCTH. B CBsI3u ¢ 3TUM Ha 0a30BOM YypOBHE B MporpamMme 0coboe
BHUMaHHE YAEJICHO COJACPKaHUIO, JIeKalleMy B OCHOBE (OPMHPOBAaHUS  COBPEMEHHOU
€CTeCTBEHHOHAYYHOU KapTHHBI MHpPA, IIEHHOCTHBIX OPHUEHTAINH, pealn3yIoNmeMy I'yMaHH3aIHIO
ouosnoruueckoro obpazoBaHusi. OCHOBY CTPYKTYpUPOBAaHHS COJAEpKAHMUSI Kypca OWOJIOTMH B
crapimieii mKojie Ha 0a30BOM YPOBHE COCTABISIOT BEAyIIHE HWICH — OTJIMYHUTEIbHBIC
O0COOEGHHOCTH  JKMBOW  TPUPOABI, €€  YpOBHEBas  OpraHu3amysi W DBOJIOIHSL
[IpuoputerHoit 3amaueii oOpa3oBaHMsI CTAHOBUTCS Pa3BUTHE JUYHOCTH, U IMO3TOMY OCOOYIO
BaXXHOCTh TPHOOpPETAeT CHUCTEMHO-CTPYKTYpHOW moaxon B oOydernmn. OH oOecrieynBaet
MIPEEMCTBEHHOCTh M JIOTHYECKYIO MOCIIEA0BATEIIEHOCTh YIeOHOTO MaTepruaia Ha BCEX CTYIEHSIX
oOpa3zoBanus. B wrore co3maroTcst OiaromnpusATHBIC TUIAKTHYECKUE YCIOBUS JUIS PAa3BUTHS Y
IIKOJIFHUKOB CHCTEMHOTO MbIIUIeHHs. [Ipr CHCTEMHO-CTPYKTYpHOM TOIXOA€ K OOYYCHHUIO
OMOJIOTHST pacCMaTPUBACTCS KaK €MHBIN YUeOHBIN MPEeaMeT, 4TO MPEeroiaraeT onpeaeieHHbIe
TpeOOBaHUA U K COAEPKAHUIO YUeOHOTI0 MaTepuaia, U K ero MeToJUYECKOMY ITOCTPOEHUIO.

OCHOBY CTPYKTYpUPOBaHMs COEPKaHMs Kypca OMOJIOTMH B CTapliel MIKoje Ha 6a30BOM
YPOBHE COCTaBJISIIOT BEAyLIUE HIECH — OTJIMUUTENIbHbIE OCOOEHHOCTH KHBOW NPHUPOJBI, €€
YpOBHEBasi OpraHu3alys U HBOJIOLMA. B COOTBETCTBMM ¢ HUMM BBIJICJIEHBI COJEpKATEIbHbIE
JuHUM Kypca: buonorus kak Hayka. Metoasl HayyHoro mno3Hanus; Knerka; Opranusm; Bun;
OKOCHUCTEMBI.
enau u 3apauu:

OO0pa3oBarenbHble:

-[I03HAaKOMHTb C TEOPUSMH T'€HETUKHU, MPOCIEIUTh UX HCTOPUYECKYIO NPEEMCTBEHHOCTh OT
yuenus I'. MeHnzens kK XxpoMOCOMHOM T€OPUM HACIIEACTBEHHOCTH U MOJIEKYIISIPHON TEOPUHU T'€Ha;
- IOJYEPKHYTh 3HAUE€HUE MOJIEKYJISIPHONH TEOpHUM TeHa A Pa3BUTHUS I'€HHOM TEXHOJIOTHH ,
BaXXHOCTbh F€HETUYECKOI KOMIETEHTHOCTH Ul KaX/I0T0 YeJIOBEKa,;

- JaTh NpPEICTaBJCHUE 3Tanax T'€HHOM WH)XEHEpUHU, O COLHUAIbHO-3THUECKUX mpoliemax eé
pa3BUTHSL.

Pa3zBuBarwuue:

- copMupoBaTh yMEHMs: NPUMEHSTh TEOPHUM U 3aKOHbl T'€HETUKU Jisi OOBSICHEHUS U
IIPOrHO3UPOBAHMSI SIBJICHUN HACJIEJICTBEHHOCTH B IPOLIECCE PELICHMs I'€HETHYECKUX 3aiad,
Jie7aTh BBIBOJIbI, 00001eH s, (POPMYIUPOBATH MOJ0KEHUS TEOPUIA;

- MPOJOJIKUTH (POPMHUPOBAHUE HMH(MOPMAIIMOHHONM M MCCIEOBATENbCKOM KOMIETEHTHOCTH —
YUUTH T0JIb30BATHCS PA3IUYHBIMU HCTOYHMKAMU MH(POPMALUU, TOTOBUTH Y4e€OHbIE MPOEKTHI,
HCCIIeI0BAaTENLCKUE pabOTHI.

BocnurarejbHbie:

- Ha OCHOBe OOpamleHHs K JMYHOCTSAM BBIJAIOIIUXCA TIE€HETHKOB, HCTOPUU Pa3BUTHSA
MOJIEKYJISIPHOM T€HETHKH, XapaKTePUCTUKE OTAEIbHBIX UCTOPUUYECKMX MOMEHTOB (POPMUPOBATH
MOTHBALMIO K HAay4YHO- HCCIIEJ0BATENLCKOM JEATENbHOCTH, CIOCOOCTBOBATH OCBOEHUIO
LEHHOCTEW U HOPM HayKH KaK KOMIIOHEHTa KyJIbTYpbI;

- OCYIIECTBJIATh MAaTPUOTHYECKOE BOCIUTAHWE Ha OCHOBE 3HAKOMCTBA C BKJIAQJIOM
OTEYECTBEHHBIX YUEHBIX B Pa3BUTHE T'€HETHUKH.

N3ydeHne OHONOTHUU HA CTYMEHU CPEAHEro (IOJTHOTO) 00Iero oOpa3oBaHus B CTapIlel IIKOJe
Ha 0a30BOM ypOBHE HAINPABJICHO Ha IOCTIKEHUE CIEAYIONINX PE3ylIbTaTOB:



-0CBOEHMe 3HAHUH 0 OMOJIOTMUECKUX crcTeMax (KJIeTKa, OpraHu3M, BUJI, SKOCUCTEMA); HCTOPUHU
pa3BUTHUSL COBPEMEHHBIX NPEACTABICHUNH O JKMBOM MPUPOJE; BBIIAIOIIUXCS OTKPBITUSIX B
OMOJIOTUYECKOM HayKe; pOJM OHMOJOTMYECKOH Hayku B (OPMHPOBAHMUM COBPEMEHHOM
€CTECTBEHHOHAyYHOU KapTUHBI MUpPa; METOJaX HAYYHOI'O ITO3HAHUS;

- OBJaJeHHMe YMEHHMAMM OOOCHOBBIBaTb MECTO M pPOJb OHOJOrMYECKUX 3HAHUU B
MIPaKTUYECKON JEATEIbHOCTU JIIOJIEH, PAa3BUTHM COBPEMEHHBIX TEXHOJOIHUM; IMPOBOIUTH
HAOMIOIEHUST 3a OKOCHCTEMAaMH C LENbI0 HMX OINUCAHWA W BBISBICHUS ECTECTBEHHBIX U
AHTPOTIOTEHHBIX N3MEHEHHIA; HAXOIUTh U aHAJTM3UPOBATh HH(POPMAIIHIO O KUBBIX 0OBEKTAX;

- pa3BUTHe [103HABATEIbHBIX MHTEPECOB, MHTEJUIEKTYaJIbHBIX U TBOPYECKHX CHOCOOHOCTEW B
mporecce M3y4eHHs BBIIAIOMIMXCS JOCTH)KCHUH OMOJIOTHH, BOIIEAIINX B OOIIEYETIOBEYECKYIO
KYJIbTYpPY; CJIOKHBIX U MPOTHUBOPEUMBBIX IyTEH pa3BUTHS COBPEMEHHBIX HAYYHBIX B3IJISJIOB,
uaeu, Teopui, KOHLENUWH, Pa3MYHbIX TUNOTe3 (O CYIIHOCTH M MPOUCXOXKICHUH KHU3HHU,
YeJI0BEKa) B X0J€ pabOThI C Pa3IMYHBIMU UCTOYHUKAMU UH(POPMAIUH;

- BOCIHTaHHe yOeXKJIEHHOCTH B BO3MOKHOCTH IO3HAHUS >KUBOW MPHUPOABI, HEOOXOIUMOCTU
OepeXKHOr0 OTHOILIEHUS K MPUPOJHOM cpele, COOCTBEHHOMY 3/10POBbIO; YBaXKEHMsSI K MHEHHUIO
ONIMOHEHTA MPH 00CYKJIEHNN OMOJIOTHYECKUX PoOIeMm;

- HCIO0JIb30BaHUE NMPUOOPETEHHBIX 3HAHUN U YMEHUI B NOBCEIHEBHOM KM3HU /I OLEHKH
MOCJIEACTBUM CBOEM JEATEIBbHOCTH MO OTHOLICHHIO K OKPYKAroUIEH Cpele, 3J0POBBI0 JPYTUX
JMoJe M COOCTBEHHOMY 3[0pOBBIO; OOOCHOBaHHMS U COONIOAEHUS Mep NpodUIaKTUKU
3a00JIeBaHU, PAaBUJI IOBEJICHUS B IPUPOJIE.

I/I3yquI/Ie KypCa OCHOBBIBACTCA Ha 3HAHHUAX, IMOJYYCHHBIX YYAIIUMHCA IPU U3YUYCHUU
OMOJIOTUYECKUX TUCIHIUIMH B MIIQINIMX KJIACCaX, a TaKKe MPUOOPETEHHBIX HA YPOKaX XUMUH,
9KOJIOTUH, (PU3UKU, UCTOPHUH, JTUTEPATYPHI, GU3HIESCKOU U SIKOHOMUYECKON Teorpaduu.

MecTo npeamera B y4eOHOM IJIaHe

PabGoyas mporpamma mo OHMOJIOTMH COCTaBJICHa Ha OCHOBE (QeaepaTbHOTO KOMITIOHEHTa
roCcylapcTBEHHOIO0  00pa3oBaTeilbHOrO  CTaHJapTa cpegHero  odmero  oOpa3oBaHus,
yTBepkaeHHoro 5 mapra 2004 roaa mpuka3 Ne 1089, Ha OCHOBE MPUMEPHON MPOrpPaMMBbI I10
OMOJIOTHH Ui CPeAHEN LIKOJbl U Ha OCHOBE aBTOPCKOM MporpaMmsbl moja pykosojactom JI.H.
Cyxopykosoi, B.C. Kyumenko.

PaGouass mporpamma mnpenHasHaueHa A usydenus O6uosnoruu B 10 kiacce cpenneit
obmeoOpazoBaTenbHO mKoJgbl 10 y4eOHuKy: JIL.H. CyxopykoBa, B.C. Kyumenko, T.B.
Npanoa. buomorus. 10-11 kmaccel. «IIpoceemenue», 2018. Bxoaut B denepaibHblid IEpeUeHb
y4eOHHKOB, PEKOMEHIOBAaHHbIX MUHHUCTEpPCTBOM o0O0pa3oBanuss u Hayku Poccuiickoit
@denepanlii K UCIHOJB30BaHHWIO B  00pa30BaTeNbHOM JESITENBHOCTHM B  OpraHu3alusix,
OCYILIECTBISIONIMX  00pazoBareibHyl0 JesTenbHOCTh, Ha 2018/2019  yueOHbIi  rop,
yTBEpkACHHBII pukazoM MunuctepcTBa oOpa3oBanus 1 Hayku Poccuiickoit @eneparuu ot 24
nexkabps 2010 r. Ne 2080. VYueObnuk wumeer rpud «PexkomenmoBaHo MHHUCTEPCTBOM
oOpa3oBanus u Hayku Poccuiickoii @eneparium.

B cooTtBercTBUM ¢ (enepambHbIM 0a3UCHBIM Y4E€OHBIM IIAHOM JUTsI CPEAHETO OO0IIero
oOpa3oBaHusl TporpamMMma paccuuTaHa Ha mpernojaaBaHue kypca ouonoruu B 10 kiacce B o0beme
1 yac B HenemnO.

MecTo npeamera B IKOJIbHOM Kypce
Nzyuenne kypca «buonorus» B 10-11 kmaccax Ha 6a30BOM YpOBHE OCHOBBIBAETCSl Ha
3HaHUAX, MOJYYEHHBIX Yy4YallUMHCS B OCHOBHOM mikojie. B mporpamme pacnpeneneHue
Marepuaia CTpyKTYpPUPOBAHO MO YPOBHSIM OpraHU3ALMH KUBOU MPUPO/IBI.

buonornss kak y4eOHBIH TpeIMET SBISETCA HEOTHEMJIEMON COCTaBHOM 4YacThbiO
€CTeCTBEHHOHAYYHOTO OOpa3oBaHUsI Ha BCEX CTYNEHAX oOpa3zoBaHus. MojaepHu3anus
0o0pa3oBaHus IpelycCMaTpUBACT MOBBIIMICHUE OHOJOIMYECKOW TPaMOTHOCTH MOJPACTAOLIETO
nokoJjeHus. He3zaBUCHMO OT TOTO, Kakylo CHEIHaIbHOCTh BBIOEPYT B OYyAyIIeM BBITYCKHUKU



IITKOJIBI, MX XKU3Hb OyJeT HEPa3phIBHO CBsi3aHA ¢ OMOJIOTHEH. 3I0OPOBLE YEIIOBEKA, €r0 Pa3BUTHE,
KU3HB U 3JI0POBBE OYIYIINX IETEeH, MUIa, KOTOPYIO MBI €IUM, BO3AyX, KOTOPHIM MBI JBIIINM, Ta
cpena, B KOTOPOH MBI )KHBEM, - BCE ITO OOBEKTHI OMOJIOTHH.

TpeGoBanus K pe3yjbTaTam 00y4eHUs

OO0pa3oBaTe/ibHBIN CTAHAAPT CPeAHEro 001Iero 00pa3oBaHUs M0 OMOJIOTUH
ba3oBblii ypoBeHb

N3ydenune 6uonornu Ha 6a30BOM YPOBHE CPEIHETO 00IIero oopa3oBaHus HANPaBICHO HA
JIOCTHKEHHE CIEAYIOIINX eJIei:

* OCBOEHHE 3HAHMN O OHMOJIOTMYECKUX cucTeMax (KJIeTKa, OpPraHu3M, BHUJ, IKOCHUCTEMA);
HUCTOPHHU PA3BUTHA COBPEMCHHBIX HpeI[CTaBJ'ICHI/Iﬁ 0 JXUBOU npupoaAc; BhIAAOIIUXCA OTKPBITHAX
B OHOJIOTMYECKON HayKe; pOJIM OHOJIOTMUYECKOWM Hayku B (HOPMUPOBAHHUH COBPEMEHHOMN
CCTGCTBCHHOH&y‘IHOﬁ KapTUHBI MHPa; METOJaX HAYYHOI'O MMO3HAHUSA,

* OBJIaJIEHUE YMEHHUSIMHU 00OCHOBBIBATh MECTO U POJIb OMOJIOTUYECKUX 3HAHUN B MPAKTUYECKON
ACATCIIBbHOCTHU J'IIO)ICfI, PasBUTUHU COBPEMCHHBIX TGXHOHOFHﬁ; MMpOBOANTH Ha6J'IIO,Z[eHI/I${ 3a
OKOCUCTEMaMU C 1LCJIbI0 HUX OINHCAaHHUA W BBIABJICHUA CCTCCTBCHHBIX W AHTPOIIOTCHHBIX
M3MEHEHUI; HaXOUTh U aHAJIN3UPOBATh UH(POPMALIUIO O JKHUBBIX 00BEKTaX;

® Pa3BUTHUEC MMO3HABATCIIBHBIX HHTEPCCOB, MHTCIUICKTYAJIbHBIX 1 TBOPYCCKUX CcIoCOOHOCTEN B
MPOIIeCCe M3YYCHHS BBIAIOIIUXCS JIOCTHKEHUM OMOJIOTHH, BOIIEAIINX B OOIIEUETIOBEUYECKYIO
KYJIBTYpPY, CIOXHBIX WU IMPOTHUBOPCUYUBBIX HYTeﬁ pasBUTHUA COBPEMCHHBLIX HAYYHBIX B3TJIAO0B,
uaeu, Teopui, KOHLENIWH, pPa3lWYHbIX TUNOTe3 (O CYIIHOCTH M MPOUCXOXKICHUU KHU3HHU,
YeJIOBEKa) B X0J1e PabOThI ¢ pa3TIMYHBIMU HCTOYHUKAMH HHGOPMAIIHIH;

* BOCHHTaHHE YOEXKIEHHOCTH B BO3MOKHOCTH MO3HAHUS >KUBOW MPHUPOABI, HEOOXOAUMOCTH
OepeXHOT0 OTHOILIEHUS K MPUPOTHOMN cpene, COOCTBEHHOMY 3/J0POBbIO; YBaXKEHHSI K MHEHHUIO
OTITIOHEHTA TIPH OOCYKJIEHUH OMOJIOTHYECKUX MPOOIIEeM;

*  HCIIOJIb30BaHUE MPUOOPETEHHBIX 3HAHUI M YMEHUM B TIOBCETHEBHOM KU3HU JIJIS
OIICHKH MOCJIEJICTBUI CBOCH NESATENLHOCTH 110 OTHOILIEHUIO K OKPY)KAIOIIel cpelie, 3J0POBBI0
JPYTUX JIt0JIel 1 COOCTBEHHOMY 3/10POBbIO; 000CHOBAHUS M COOIIOCHHS Mep MPODUIaKTUKN
3a00JIeBaHUA, IPABUJI IOBEJICHUS B IIPUPOJIE.

@®opMBbI U METOIbI, TEXHOJIOTUHN 00y4YeHM .

Peaymzanus gaHHOW mMporpaMMbl CHOCOOCTBYET HCIIOJB30BAaHHIO Pa3HOOOpPa3HBIX (Hopm
OpraHu3anuu y4eOHOW JeSTeNTbHOCTH, BHEIPEHHUIO COBPEMEHHBIX METOJOB OOYy4YeHHS U
IeJaroru4ecKux TEXHOJIOTUH.

Jns u3yuenust kypca «buosiorus» npUMEHSIOTCS KIIACCMUECKUE TUIIbl YPOKOB: BBOJIHBIN,
ypok oBnanenus 3YH, 3akpernenus 3YH, koMOMHUPOBaHHBIHN, TOBTOPUTEIHHO-00001IIAIOTHIA,
ypok KBH, BukrTopuna.

Pabouas nporpamma npeaycmatpuBaeT GOPMUPOBAHUE Y YHAIIUXCS OOIIeYy4eOHBIX YMEHHIMA
U HaBBIKOB, YHHMBEPCAIbHBIX CIIOCOOOB NEATENHHOCTH M KIIOYEBBIX KOMIIETEHIMI. B 3TOM
HANPABJIECHUU IMPUOPUTETAMHU SIBJISIOTCS: MCIIOJIB30BAaHUE JUISI MO3HAHMS OKPYXKAOIIETO MHpA
pa3IMYHBIX METOJOB (HAONIONEHUS, W3MEPEHUs, OTbIThl, JKCIEPUMEHT); MPOBEACHUE
nabopaTopHBIX pabOT ¥ OMNHCAaHWE WX pPe3ydbTaTOB; WCIOJB30BaHUE [UISI PElIeHUs
MO3HABATENbHBIX 33/1a4 PA3IMYHBIX WCTOYHUKOB HH(OpPMAIUH; COONIOJEHWE HOPM M TPaBHI
MOBEICHNUA B KaOWHeTe OMOJIOTHH, B OKpYXKAIOIIeH cpele, a Takke MpaBuil 3A0poBOro oOpasa
JKU3HHU.

OcHoBHOI ¢dopMOIl opraHu3anuu y4eOHOW AeATEeNbHOCTH SBISETCS KIACCHO-ypOuHas
cucrema. B kauecTBe MOMOTHHUTENHHBIX (OPM OpraHM3aIK 00pa30BATEIBHOUN AESATETHLHOCTU
HCMOJIB3YETCS  CHUCTEMA  KOHCYJIbTAUMOHHOM  IMOINEPKKH, WHIAUBUAYAJIbHBIX  3aHATHUU,
caMoCTOsITeNIbHAasg paboTa y4yalIuxcsi C HCIOIb30BAHHUEM COBPEMEHHBIX HH()OPMAIIMOHHBIX
TeXHOJIOTHIl. OpraHu3ainys CONPOBOXK/IECHUS yUallMXCsl HAIIPABJIeHA Ha!

- CO3J]aHKE ONTHUMAIILHBIX YCIOBHI 00y4eHNS;



- HCKJIFOUEHHE NICUXOTPABMHUPYIOLINX (PaKTOPOB;

- COXpaHEHHE [ICUXOCOMATUUYECKOTO0 COCTOSIHUS 310POBbsI yUaIIUXCS;

- pa3BUTHE NOJOKUTEIBHON MOTHUBALIUU K OCBOEHUIO TUMHA3U4YECKON IPOTPaMMBl;
- pa3BUTHE MHAMBUAYAJILHOCTU U OJIAPEHHOCTH KaXKJI0TO PeOCHKA.

Hcnonb3yembie (popMbl, crIOcOObI M CpPeICTBA POBEPKH U OLIEHKH Pe3yJIbTATOB 00y4eHust

Pesynprarel 0OyueHuss OWOJOrMM JOJDKHBI COOTBETCTBOBAaTb OOLIUMM  3a7ayam
npeaMera U TpeOOBaHUSAM K €r0 YCBOEHHUIO.
KoHTpoap 1 y4€T JOCTHMKEHUN ydaluxcsl BEAETCS 110 OTMETOYHOM CUCTEME U HalpaBJICH
Ha JMarHOCTHPOBAHUE JOCTHKEHUS yJaIIUMKCS YPOBHS (PYHKIIMOHAJILHOW IPaMOTHOCTH.
Hcnonb3yemble ¢GOpMbl KOHTpOJIE M yduy€Ta Y4eOHBIX M BHEYYEOHBIX JIOCTHIKEHUMN
yUalmxcs:
- TeKkymas arrectanus (TecTUpoBaHHUs, paboTa MO MHIUBUAYAIbHBIM KapTOYKam,
CaMOCTOSITENIbHbIE paObOThl, MPOBEPOUYHBIE PAOOTHI, YCTHBIM U MUCbMEHHBIN OMPOCHI);
- aTTecTalus 1o UTOraM 0O0ydeHUs 3a YeTBEPTh (TECTUPOBAHNE, IPOBEPOUHBIE PaOOTHI);
- aTTecTalus 0 UTOTaM roJia;
- (GopMbl ydyeTa NOCTHXEHUU (ypouHas IEATEIHHOCTh - BEJACHHE TETpaJe Mo OuoJIoTHH,
aHaJIM3 TEKYyIleW yCIeBaeMOCTH, BHEYpOUHAasl JesTeNbHOCTh — Yy4YacTHEe B OJIMMIIHAJAX,
TBOPUYECKUX OTYETAX, BICTaBKaX, KOHKYpcax M T.1.)

Pesynbprarel 00y4yeHHs OlleHMBAIOTCS N0 naTubabHOM cucrteMe. [lpu onenke

YUUTBIBAIOTCS CIIEAYIONINE KaYeCTBEHHbIE TIOKa3aTe OTBETOB!
* r1iyOuHA (COOTBETCTBUE N3YYCHHBIM TEOPETHIECKUM 000OIICHUSIM);
*  OCO3HAaHHOCTh (COOTBETCTBHE TpeOyeMbIM B MporpaMme YyMEHUSM MPUMEHSThH

MOJTyYeHHYIO HH()OPMAIIHIO);

*  T0JIHOTA (COOTBETCTBHE 0OBbEMY ITPOTrpaMMbl M HHPOPMAINK YICOHHKA).

[Ipn oueHKe YYUTHIBAIOTCA YHUCIO U XapakTep OMIMOOK (CYIIECTBEHHbIE WU
HECYIIECTBEHHbIE).

CyliecTBeHHbIE OHIMOKM CBSI3aHBl C HEAOCTAaTOYHOW TIIyOMHONW M OCO3HAHHOCTHIO
OTBeTa (HampuMmep, YYEHUK HENpaBWIbHO yKa3al OCHOBHBbIE MPHU3HAKU MOHSITHH, SBICHU,
HEMpPaBWIbHO Cc)OPMYIHpPOBAT 3aKOH, MPAaBUJIO U T.II. WIM YYEHHUK HE CMOT MPUMEHHUTH
TEOpPETUYECKUE 3HaHUA Il OOBSCHEHHS W TMpeACKa3aHusl SABJICHUM, YCTaHOBIICHUS
MIPUYMHHO-CIICICTBEHHBIX CBA3EH, CpaBHEHUS U KJIACCU(PUKAIIUU SBJICHUI U T. I1.).

HecymiectBennsle  OMIMOKKM — OTPENENAIOTCS  HEMOJHOTOW  OoTBeTa  (Hampumep,
yIylleHHe U3 BHUJA KAKOro-TMOO HexXapakTepHOro (akra mpu ONMHCAHMM BEIIECTBA,
npouecca). K HUIM MOXHO OTHECTH OTOBOPKH, OMUCKH, JOMYIIEHHbIEC [0 HEBHUMATEIHHOCTH.

OcHOBHBIMU (hOpMaMU KOHTPOJISI 3HAHUHM, YMEHUI U HaBBIKOB YUallIUXCS SIBJISIOTCA:
- YCTHBIM OITPOC,

- TECTUPOBAHUE,

- nabopaTopHas paboTa,

- NUCbMEHHAs CaMOCTOsITeIbHAs padoTa,

- OMOJIOTUYECKUI AUKTAHT,

- peleHre pacyeTHOM 3aauu,

- MIPOEKT IO MPEAMETY.

IIkana oneHNBaHUA NUCbMEHHBIX PadoT.
Hannas mkana B cooTBeTcTBUH ¢ @I'OC COOTHOCHUTCS € YPOBHSMH YCHEIIHOCTH (0a30BBIi
YPOBEHb M YPOBHH BbIII€ M HMXe 0azoBoro). IlepeBos OTMETKHM B MATHOAIBHYIO LIKAITY
OCYILIECTBIISIETCA O CIEAYIOLIEH CXeMe:



KauecTBO OoCBOEHUS OrMeTka 10 S5-0amibHOMH
'YPOBEHB YCIIEIIHOCTH

[TpOrpaMMBbI [LIKAJIE

90-100 % BBICOKUI «<S5»

66-89 % [IOBBINIEHHBIN «4»

50-65 % 0a30BbII «3»

Menbie 50 % HIDKe 0a30BOTO «2»

Kputepuu ouenuBaHusi yCTHbIX OTBETOB.

OtMeTKa «2» CTaBUTCS B CICAYIONIUX CIIydasiX:
— HE PacKpBITO OCHOBHOE COJIEpKaHNE yIeOHOTO MaTepuaa;
— OoOHapy)kKeHO HE3HaHWE WJIM HEMOHWMAHHUE YyYalIuMmcsi OOJbIIeH WM HAuOOJIbIIEH YacTh
y4ueOHOro MaTepHana;
— JIONYIIEHBl OIMMUOKK B ONPENEICHUU TIOHITHH, TPU WCIOJB30BAaHUHN  CIICIIHAIBHON
TEPMUHOJIOTHH, B PUCYHKAX, YepTeKaxX WU B rpaduKax, B BRIKIAJAKAX, KOTOPHIE HE UCITPABIICHBI
MOCJI€ HECKOJIBKUX HABOISIINX BOTIPOCOB YUUTEIS.
OT1MmeTKa «3» CTaBUTCS B CIECIYIOLIUX CIydasx:
— HETOJIHO WJIM HETMOCJIEeN0BAaTEILHO PACKPHITO COJEpP)KaHUE MaTepHalia, HO TIOKa3aHO oOiee
MMOHMMAaHHE BOIPOCAa W TIPOJIEMOHCTPUPOBAHBI YMEHHUS, IOCTAaTOYHBIC ISl JATbHEHIIETO
YCBOEHUS MPOTPAMMHOTO MaTepuraa;
— UMEJKCh 3aTPYIHEHUS WM JOMYIIEHbl OUIMOKH B ONpEAENICHUU MOHSITHH, HCIOJIb30BAHUU
CHELMAaJIbHONM TEPMHUHOJIOTHM, 4YepTeXaX, BBIKJIAAKAaX, HCIPABICHHbIE II0OCIIE HECKOJbKHUX
HaBOALIMX BOMPOCOB YUUTEIIS;
— y4YallMiCcs HE CHOpaBUJICS C NMPUMEHEHHEM TEOPUM B HOBOM CHUTyallUW INPU BBINOJHEHUU
MPAKTUYECKOTO 3aJaHusl, HO BBIMOJHIII 3aJaHusl 0043aTeIbHOTO YPOBHS CJIOKHOCTH MO JaHHOMN
TEME;
— MpU 3HAHUM TEOPETHUECKOT0 MaTepHalia BbIABIIEHA HENOCTaTO4YHass CHOPMUPOBAHHOCTH
OCHOBHBIX YMEHHI U HABBIKOB.
OTBeT OLEHUBACTCS OTMETKOM «4», €cu OH YAOBIETBOPSET B OCHOBHOM TpeOOBAHUAM Ha
OTMETKY «5», HO IIPY 3TOM UMEET OJIUH U3 HEIOCTAaTKOB:
— B U3JIO’KEHUH JIOMYIIEHbI HeOoblue mpoOesbl, He HCKa3UBIIHE COIEP)KaHUE OTBETA;
— JOMylIeHbl OJWH-ABAa HEJOYeTa MPHU OCBELUICHUH OCHOBHOIO COJIEpKaHUSl OTBETAa,
WCIIPABJICHHBIE MOCIIE 3aMEYaHUs] YUUTEIIs;
— JOMyIIeHb! OMMKOKa WK 0ojee IBYX HEI0UYEeTOB MPHU OCBEIIEHUH BTOPOCTEIIEHHBIX BOIPOCOB
WJIM B PUCYHKAX, YEPTEkKaxX U T.J., JIETKO UCIPABICHHBIX MO0 3aMEYaHUI0 YUUTEIIS.
OTBeT OLIEHUBAETCSI OTMETKOM «5», €Clu yJaluiics:
— TIOJIHO PACKpBUI COJAEpKaHHME Marepuala B o0beMme, MPEeAyCMOTPEHHOM MpOrpamMMod U
y4EeOHHUKOM;
— UBJIOKWJI MaTepual TPaMOTHBIM SI3bIKOM B OINPEAENIEHHON JOTUYECKON MOCIeI0BAaTEIbHOCTH,
TOYHO KCIOJIb3Ys CIIEIUAIbHYI0 TEPMUHOJOTUIO U CHMBOJIUKY;
— BO3MOYKHBI OJIHAa-IB€ HETOYHOCTU IIPU OCBEIIEHHH BTOPOCTENEHHBIX BOIIPOCOB WIIM B
PUCYHKaX, yepTexax U T.J., KOTOPbI€ YUEHHUK JIETKO UCIIPABUJII TIO 3aMEUYaHUIO YUUTENS;
OnrcaHHBIN BBILIE MOJIXO0] IPUMEHSAETCS B XOA€ Pa3INYHbIX MPOLEAYpP OLICHUBAHUS: TEKYIIETO,
MPOMEKYTOYHOTO ¥ UTOTOBOTO.

OneHka BbINOJTHEHNS NMPAKTHYECKUX (J1a00paTOPHBIX) padoT, ONBITOB N0 NMpeAMeTaM.
OtmeTtka "5" cTaBUTCS, €CIIU YUEHUK:

1) mpaBUIIBHO OTPEAEIHII 1Ieb OIBITA;

2) BBINOJHWI pabOTy B MOJHOM 0O0beMe ¢ COOMNIoeHHeM HEO0OXOAWMOM MO CIe10BaTeNbHOCTH
MIPOBEICHUS OIBITOB U U3MEPEHUIA;



3) camMOCTOSATENbHO ¥ pAalMOHATBHO BHIOpAT M MOATOTOBHUI JJISi OMNBITA HEOOXOIUMOE
o0opy/moBaHUe, BCE OMBITHI MPOBEN B YCIOBUSX M PEXKHMAX, O0OCCIEUMUBAIOIINX TOTYICHHE
PE3yIBTATOB M BHIBOJOB C HAMOOJIBIIEH TOYHOCTHIO;

4) HAyYHO TPaAMOTHO, JIOTHYHO OMHUCAT HAOIIOACHUS U CPOPMYITHPOBAT BHIBOJBI U3 OMbITAa. B
MIPEJICTABJICHHOM OTYETE MPABUJIBHO M aKKYPAaTHO BBITIONHWII BCE 3aIMCH, TAOJUIIbI, PUCYHKH,
4epTEXKH, TPaGUKH, BBIYUCICHUS U CIICNIal BBIBOIBL;

5) npaBUIILHO BBIMOJHUJ aHAIM3 NorpemHoctei (9-11 kmaccer).

6) TPOSBIISIET OPraHU3aLUOHHO-TPYAOBBIE YMEHHUs (TIOEPKUBACT YUCTOTY paboyero mecra u
MOPSIJIOK Ha CTOJIe, SKOHOMHO HCIIOJIb3YEeT PACXOIHBIC MaTEPUAJIbI).

7) 9KCIIEPUMEHT OCYIIECCTBIISET 10 IJIaHy ¢ YIETOM TEXHUKH 0€30MaCHOCTH ¥ TPABHII PaOOTHI C
MarepuaiamMu U 000py0BaHUEM.

OtmeTka "4" cTaBUTCS, €CIIM YUEHUK BBIIIOJHUI TpeOOoBaHus K orieHke "5", Ho:

1. OTIBIT TIPOBOJINI B YCIIOBUSX, HE 00€CIIEYMBAIOIINX JIOCTATOYHON TOYHOCTH U3MEPCHHIA,

2. WM OBUIO IOMYIIEHO JBa-TPH HEI0YETa;

3. wim He 6oJiee 0THOM HerpyOoi OMMMOKH M OJTHOTO HEJ0YeTa,

4. WM SKCTIEPUMEHT MPOBEJICH HE TIOJTHOCTHIO;

5. WM B OTIMCAHWUY HAOJIOJICHHUIA U3 OMBITA JOITYCTHII HETOYHOCTH, BBIBOIBI CJIeJIall HETIOJTHBIC.
OtmMmetka "3" cTaBUTCH, €CIIM YUEHUK:

1. TpaBHIBHO OMNpPEACTI IIeNIb OIBITa; PaOOTy BBHIMIOIHSAST NPABHIEHO HE MEHEe 4YeM
HAIOJIOBUHY, OJJHAKO 00BEM BBITIOJTHEHHON YacTH TaKOB, YTO TO3BOJISIET IMOJYYUTh MPaBUILHBIC
PE3yIbTaThI ¥ BBIBOJIBI IO OCHOBHBIM, IPUHITAITHAIEHO BAKHBIM 3a7adaM paOoTHI;

2. niau noabop obopynoBaHUs, OOBEKTOB, MaTepHalIOB, a Takke pabOThl MO Hayajy OMbITa
MIPOBEJ C MOMOIIBIO YUUTENsI; WIM B XOJ€ MPOBEACHUS ONbITa U M3MEPEHUI ObLIM JOMYIICHBI
OImMOKY B OMMMCAaHUK HAOI0IeHNH, (POPMYTUPOBAHUH BHIBOJIOB;

3. OMBIT MPOBOJWICS B HEPALMOHAIBHBIX YCIOBHAX, YTO MPUBENIO K MOJIYYECHUIO PE3YJIbTAaTOB C
OoJIbIIIel TIOTPENTHOCTHIO; MM B OTUYETE OBUIM JOMYIIEHBI B OOIIEH CIOKHOCTH HE 0oJiee ABYX
omuOOK (B 3amUCAX CAWHHI, W3MEPEHUSIX, B BBIUYMCICHUAX, Tpadukax, TabmuIax, cxemax,
aHaJl3e MOrpelHOCTed M T.J.) HE MPUHLUMIHUAIBHOTO JUIs JaHHOW paboThl Xapakrepa, HO
MOBJIMSIBIIMX Ha PE3yJbTAaT BHINOJIHEHUS; WM HE BBIIIOJIHEH COBCEM WJIM BBINOJHEH HEBEPHO
aHanu3 norpentHoctet (9-11 kmacc);

4. normyckaet TpyOyro ommOKy B X0/ KCIepruMeHTa (B 00BbsICHEHHH, B 0()OpPMIICHHH PabOTHI, B
COOJIIOJICHUH TIPABUJI TEXHUKH O€30MacHOCTH MpU paboTe ¢ MarepuagaMud B 000pyJdOBaHUEM),
KOTOpasi UCIPABIISAETCS IO TPEOOBAHUIO YUUTETIS.

OtmeTtka "2" cTaBUTCS, €CIIU YYEHUK:

1. He ompenenua CamMOCTOSTENBHO IIeNb OTbITAa; BBIMNOJIHHI pabOTy HE TMOJHOCTHIO, HE
MOATOTOBUJI HYXXKHOE O0OpYIOBaHHE W OOBEM BBHINOJHEHHOW 4YacTH pabOThl HE MO3BOJISET
c/IeNaTh MPABUIILHBIX BHIBOJIOB;

2. UM OTIBITHI, U3MEPEHUs1, BBIYUCIICHUS, HAOIIOACHHS POU3BOIUINCH HEMPABUIIHHO;

3. unu B xo/i¢ pabOTHI U B OTYETE OOHAPYKUIHCH B COBOKYITHOCTH BCE HEIOCTATKH, OTMEUYECHHBIE
B TpeOOBaHUSAX K oricHKe "3";

4. nomyckaer nBe (W Oonee) rpyOble OMIMOKM B XOJE€ HKCHEPUMEHTa, B OOBSICHEHHUU, B
opopmieHun paboOThl, B COOMIOJCHMM TPAaBHJI TEXHUKH O€30MacHOCTH MpH paboTe ¢
BEIIECTBAMU M 000PYZI0BaHUEM, KOTOPbIE HE MOXKET UCIIPABUTH JIaXKe 10 TPEOOBAHUIO YUUTEINS.
IIpumeuanue.

1. B Tex cnyuasx, Korja yJamuicsi mokazaja OpUTHHAIBHBINA U Hanbosiee paloHaIbHbINA MOIX0]]
K BBIMIOJIHEHUIO pabOTHl M B mpoiiecce pabOThl, HO HE M30eXal TeX WU HHBIX HEJOCTaTKOB,
OIICHKa 3a BBIMOJHEHWE pPA0OTHl 1O YCMOTPEHUIO YUUTENsI MOKET OBITh TOBBIIIEHA IO
CPaBHEHHIO C YKa3aHHBIMH BBIIIIE HOPMAMH.

2. OLEHKH C aHaJIM30M JIOBOJSATCS JO CBEACHHS Y4YalUXCs, KaK MPABUJIO, HA TOCIEAYIOIIEM
ypOKe.

Ouenka ymMeHUil NPOBOAUTH HAOIIOAEHHS.

OtmeTtka "5" cTaBUTCS, €CIIN YUEHHUK:

1. mpaBWIJIBHO TIO 33JaHUIO YYUTEIsl TPOBEN HAOIIOACHNUE;



2. BBIJINIWJ CYLIECTBEHHBIEC IPU3HAKU y HaOmM01aeMoro o0bexTa (mpouecca);

3. JOTUYHO, HAYYHO TPAMOTHO O(OPMHUIT Pe3ybTaThl HAOIIOACHUN U BBIBO/IBI.

Onenka "4" ctaBUTCS, €CIINM YUEHHUK:

1. mpaBUIIBHO 1O 331aHUI0 YUHUTEIS IPOBEN HAOIIOICHUE;

2. TpH BBIACICHUM CYIIECTBEHHBIX MPU3HAKOB Yy HaOII0aeMOT0 00BEeKTa (Ipoiiecca) HazBal
BTOPOCTEIICHHEIE;

3) nomycTun HeOPEKHOCTH B 0(hOpMIICHUH HAOIIOICHUH U BBIBOJIOB.

Otmetka "3" cTaBUTCS, €CIIU YUEHUK:

1. nonyctun HeToyHOCTU U 1-2 ommOKy B MpOBEACHUH HAOIIOAEHUHN 110 3a/1aHUI0 YUUTENS;

2. IpH BBIICTICHUU CYIIECTBEHHBIX NMPU3HAKOB Y HaOMIOAaeMOro 00bekTa (Iporecca) BhIICIIHI
JIUIIB HEKOTOPHBIE;

3) nonyctun 1-2 omuOku B 0(popMIICHUH HAOIIOIEHUH U BBIBOJIOB.

OtmeTka "2" cTaBUTCS, €CIIU YUEHUK:

1. nonyctun 3 - 4 omuOKK B MPOBEJICHUU HAOIIOACHHN 110 3a/IaHUI0 YIUTEIIS;

2. HETIpaBWJIbHO BBIJIEJINII IPU3HAKU HaOIr0AaeMoro o0beKTa (mpoiecca);

3. omycTui 3 - 4 ommOKku B 0OpMIIEHUH HAOJIOJIEHUH U BBIBOJIOB.

[Ipumeuanmue.

O1eHKH ¢ aHATM30M YMEHHH MPOBOANUTH HAONIOIEHUS TOBOISTCS 0 CBENEHHS ydalIuxcs, Kak
MIPaBUJIO, HA MOCIEAYIOUIEM YPOKE, MTOCIIE CIaul OTYETA.



COJEP)KAHME KYPCA

OBS3ATEJBHBIA MUHUMYM COJEPKAHUS OCHOBHBIX
OBPA3OBATEJIBHBIX IIPOI'PAMM  BHOJIOI'USA KAK HAYKA. METO/bI
HAYYHOI'O TIO3HAHUA

OObeKT n3ydeHus OuoJIorun — >xuBast npupoaa. OTINUUTENbHbIE IPU3HAKH KUBON IPUPOJIBI:
YpOBHEBasl opraHu3anus 1 3BoJirolns. OCHOBHbIE YPOBHU OPTraHU3ALMU KUBOW pupoabl. Poib
OMOJIOTUYECKUX TEOPH, UICH, TUTIOTE3 B ()OPMHUPOBAHUU COBPEMEHHOH €CTECTBEHHOHAYYHOM
KapTHUHBI MUpa. MeTo1pl TI03HAHWS )KMBOM IPUPOIBI.

KJIETKA

Passutue 3nanmii o kierke (P.I'yk, P.Bupxos, K.bap, M.I1nelinenn T.l1IBann). Knetounas
Teopus. PoJIb KJIIETOYHOM TEOPUHU B CTAHOBJICHUU COBPEMEHHOW €CTECTBEHHOHAYYHOW KapTHHBI
MHpa. XUMHAYECKHM COCTaB KIETKU. POIb HEOpraHM4ECKNX U OPraHN4eCKUX BEIIECTB B KIIETKE U
opranusme uenoBeka. CtpoeHue kieTku. OCHOBHBIE YaCTH U OPraHOW[bI KJIETKH, UX (DyHKUINU;
NOosIIepHbIE M siAepHBbIE KIeTKU. Bupycbl — Hexserounble ¢opmbl. CTtpoeHue u (QyHKIUU
xpomocoM. /IHK — HocuTenp HacneAacTBeHHON MH(OpManuy. 3HaA4€HHE MOCTOSIHCTBA YMCia U
dbopmer xpomMocom B KieTrkax. ['en. ['enermueckuit kox. IlpoBeneHme OMOTOTHUECKHUX
UCCIIeIOBaHUI: HaAOMI0IeHNE KJIETOK PACTEHUH M KUBOTHBIX IOJI MHUKPOCKOIIOM Ha TOTOBBIX
MHKpOIIpenaparax M WX OIMCAaHWE; CPaBHEHHE CTPOEHUS KIETOK PACTEHHH W >KUBOTHBIX;
MIPUTOTOBJIEHUE U ONKMCAHNE MUKPOIPENAPATOB KIETOK PACTEHHM.

OPI'AHU3M

Opraamsm — enuHoe 11emoe. MHorooOpasue oprann3mMoB. OOMEH BEIIECTB M MPEBPAICHUS
OHEPrUM — CBOWCTBA JKMBBIX OPraHU3MOB. JleJI€HHME KIETKM — OCHOBA pOCTA, PA3BUTHS H
pa3sMHOXKeHMs opraHnu3MoB. [losoBoe u Oecrionoe pa3MHOXKEHHE, IUI0I0TBOPEHUE, €I0 3HAUEHUE.
HckyccTBEHHOE OIIIOJOTBOPEHHME Y PACTEHHHM M JKMBOTHBIX. MHAMBHAyalbHOE pa3sBUTHE
opranuzMa (oHToreHe3). [IpuumHbl HapymeHWH pa3BUTHS OpraHu3MoB. MHauBHAyanbHOE
pasBuTHE 4enoBeKa. PenponykruBHOe 310poBbe. [locnencTBus BAMSHMS aIKOTOJs, HUKOTHHA,
HAapKOTHYECKUX BEILECTB HA PAa3BUTHE 3apOJIbIIIA YETIOBEKA.

HacnencTtBeHHOCTh M M3MEHUMBOCTH — CBOWCTBA OpraHu3MoOB. ['eHeTMka — Hayka o
3aKOHOMEPHOCTSAX HACIEACTBEHHOCTM M M3MEHYMBOCTH. [.MeHznenb — OCHOBOIOJIOKHUK
IreHETUKU. ['eHeTHueckas TEpPMHHOJIOTHS W CHUMBOJIMKA. 3aKOHOMEPHOCTH HACIEIOBaHUS,
ycraHoBieHHsle [.MengemneM. XpoMOoCOMHas Teopus HAcCIEACTBEHHOCTH. COBpeMEHHBIE
IIPEICTaBICHUsT O TIeHe M reHoMe. HacnencTBeHHas M HEHACHIEICTBEHHAsT W3MEHYHMBOCTD.
BnusiHue MyTareHOB Ha OpPraHu3M YeEJIOBEKA. 3HAYEHUE T'€HETUKU Ul MEIULMHBl U CEJIEKLUU.
HacnenctBennsie 001€3HM Yel0BEKa, UX IPUUMHBI U MPO(UITAKTHKA.
Cenexuus. Yuenue H.M.BaBuioBa o 1meHTpax MHOrooOpasus M HPOMCXOXKAECHUS KYJIbTYPHBIX
pacteHuil. OCHOBHBIE METO/bI CEJIEKIIMU: THOpUAN3ALINS, HCKYCCTBEHHBINH 0TOOD.
buorexHonorus, ee TOCTUKEHUS. DTUUECKUE ACTIEKThl Pa3BUTHSI HEKOTOPBIX MCCIIEI0BaHUN
B OMOTEXHOJOrMM (KIOHMpOBaHUE uesloBeka). IIpoBeneHue OMOJOrMUECKUX HCCIEIOBaHMA:
BBISIBJICHHE IIPU3HAKOB CXOJICTBA 3apO/BIIIEH YEIOBEKA U APYTrUX MIIEKOIIUTAOIINX KaK
JI0Ka3aTelbCTBO MX POJCTBA, MCTOYHMKOB MYTareHOB B OKpyXKaromied cpeie (KOCBEHHO) U
OIIEHKa BO3MOJKHBIX TOCJIEACTBMM MX BIMSHHUS Ha COOCTBEHHBIH OpraHu3M; COCTaBIICHHE
MPOCTEHMIINX CXEM CKpPELIMBAHUSA; PELICHUE DJJIEMEHTAapHBIX I€HETUYECKUX 3a/lay; aHalu3 U
OIIEHKA ATUYECKHX ACMIEKTOB Pa3BUTHsI HEKOTOPBIX HCCIEIOBAaHUN B OMOTEXHOJIOTHH.



COJEPKAHUE YYEBHOT O ITIPEIMETA
10 xmace
Oo6mas 6uostorus
(34 uacos, 1 uac 6 neoenio)

BBenenue (1 uac)
IMouemy BaKHO M3y4aTh 0OIIEOHOIOTHYECKHE 3aKOHOMEPHOCTH.

JdeMoHcTpanus: TaOIUIBI, PUCYHKH, CJIAN]IbI, OTPAXKAIOIIUE 3HAYEHNE TEHETUYECKOM
IPAaMOTHOCTH, 3HAaHUM B 00JIACTH COLMATILHOM SKOJIOTUH, SBOJTIONUOHHOTO YUEHUS ISl KaX0TO
YeJI0BEKa.

I'nasa 1
Ctpoenue u pynkunun kiaerku. Pasmuoxxenune u paspurue (14 4.)
Baxneitimne xumMudeckue s1eMeHThl kieTku. Heopranuueckue BemiectBa. Boma: ocobeHHOCTH
CTPOEHUS MOJIEKYJbl, (PYHKIIMHU B JKUBBIX OopraHuzMax. OpraHudeckue COeAMHEHHUs. YTIEBOIbI,
BXOJIIIME B COCTaB KJIETOK (MOHO-, AM- U TOJUcaxapujipl), uXx GpyHKuuu. Jlunuael (KUpel U
AKHUpONoI00HbIe BemiecTBa), ux (QyHkuuu. beokm. CTpoeHue Momekynbl Oenka: NepBUYHAs,
BTOpHUYHAs, TPETUYHAas, YeTBEepTHUHAasi CTPYKTypbl. JleHarypauus. buonormdeckue ¢yHKUMH
6enkoB. Hykneunosble kucnoTel. Ocobennoctu crpoenuss u  Qynknun JIHK wu PHK.
Anenosuntpudocdar (ATD) - yHuBepcanbHbIH OHOJIOTUYECKUH aKKYMYJISATOP OSHEPIHH.
Crpoenue mosiekynsl AT®. Makpospruueckast CBs3b.
Kierka sykapuoT- LeOCTHash CHCTEMa B3aWMOCBS3aHHBIX OPraHouzoB. OCHOBHBIE 3Tallbl
HaKOTUICHMsI 3HAHUHU O KJIeTKe, kinetouHas teopus T. [lIBanna. 3nauenne pabot P. Buxposa, K
bapa mist pazButus kinetoyHol Teopur. COBpEMEHHBIN ATal B UCTOPUM PA3BUTHUS KIETOYHOMU
TeOpUu. MeTOo bl MUTOJIOTHYECKUX HcclieqoBaHnid. OOIIU TUTaH CTPOCHHS KJIETKUA DYKapHOT.
[ToBepXHOCTHBIE CTPYKTYpHl (KJIETOYHAs CTEHKa, IIMKOKaiukc). Kiierounele MeMOpaHbI:
ctpoenne u QyHkruu. [locTymnenue BemecTB B KieTKy. [Tunonuros. @aronuros. BakyonspHas
cUcTeMa KJIEeTKH (PHIOIUIa3MaTHyecKash CceTh, ammapar [oJbKH, JHU30COMBI, BaKYyOJIH).
HemeOpannbsie opranoupl kieTku : pubocoMbl. ONOpHO-IBUraTeNbHAs CHUCTEMa KIETKU
(MukpoduIaMeHTbl, MHUKpPOTPYOOUKH, KIETOYHbIH 1eHTp). OpraHouapl MepeaBUKECHUS:
PECHUYKH U KTYTUKH.
[Tnactunael 1 MUTOXOHIpUHU ( CTpoeHUE U (QYHKIMH B KIETKE, IPOUCXOXKACHHUE. UepThl CXOICTBA
C KIETKOM  MpoKapuoT). DHepreruyeckoe oOecredeHue KIETKU. AHa’poObl U a’poObl.
CymHocTh apixanus u OpoxeHus. DOTOCHHTE3, MPOIAYKTHI CBETOBOW M TEMHOBOW (as.
Kocmuueckas ponb 3enénbix pactenuit. Bkimag K.A. TumupszeBa B u3zydeHue (GoTOCHHTE3A.
KoMrmoHeHTHI siipa: SAPBIINIKO, XPOMATUH U XpOMOCOMBI. JKU3HEHHBIN 1K KieTku. MHTepdasa.
Muto3. @a3pl MuTo3a: mpodasza, Mmeradaza, anadaza, Tenodasza. Amurto3. Pemykimonnoe
nenexnue- meio3 u ero aspl. MHTepdaza. Meito3 |.Ocobennoctu npodassl. Konbroranus u
KkpoccuHroep. Metadaza |, anadaza |, tenodaza |. Meiiosz I, ero ¢da3wl. buonoruueckoe
3Ha4yeHue Meitosza. CriocoObl pa3MHOXKEHHUs Opranu3MoB. becnosioe pazmMHOXkeHHE U ero (GOpMBL.
IlonoBoe pa3sMHOXKEHWE, 3HAYEHHE M  OBOJIOLUMHM. Pa3BUTHE TMOJIOBBIX  KIIETOK.
OmnonoTBopeHre y  KMBOTHBIX. OINIONOTBOPEHHE y  IMOKPBITOCEMEHHBIX PACTEHUM.
[IpucnocobneHne BETKOBBIX PACTEHHH K Ha3eMHBIM YCIOBHUSM cCyllecTBOBaHUS. OHTOTeHes3.
OCOOEeHHOCTH MHAMBUIYAJILHOTO PA3BUTHUS JKUBOTHBIX. Armonto3. CTapeHHe M ero MpUYUHBI.
[TpokaproTsl. OCOOEHHOCTH CTPOEHMsI KJIETKHM TpoKapuoT. Pa3mMHOkeHue OakTepuid.
Ocob6enHoctu oOMeHa BemiecTB. Ponb GakTepuil B mMpupojae M XO3AHCTBEHHOH NEATENBHOCTH
yenoBeka. Pa3HooOpasue MpOKapHOT: LHAHOOAKTepUH, apxeOakTepuu, OCOOCHHOCTH UX
KHU3HenesTenbHoCcTH. Heknerounslie GopMbl )KU3HU- BUPYCHI.

JeMoHCTpanMsA: YCTPOMCTBO CBETOBOIO MHUKPOCKOIIA, OIIBITHI, JAOKA3bIBAIOIIME PE3YJILTATHI
(oTocuHTE3a, TAOIUIIBI, CXEMBI, CIal/Ibl, TIOPTPETHI YUEHBIX.



LnaBa 2

OcHOBHBIE 3aKOHOMEPHOCTH HacjeacTBeHHOCTH (19 4.)

I MeHnens - OCHOBONIOJIO)KHMK TE€HETHKM. I[IpMHIMI JHMCKpPETHONM HACJIEICTBEHHOCTH.
MonorubpuaHoe ckpemuBanue. [ mOpuaoIorndeckuii MeTo. 3aKOH eIMHO0Opa3usi THOPUI0B
NIEPBOTO MOKOJeHHs (TepBbIi 3akoH I'. Menpens). 3akoH pacuieruieH!s] B TOTOMCTBE THOPUIOB
(Bropoii 3akon I. Mennens). [eHermyeckas cuMBOIMKa. [IpOMEXKYTOUHBINH —XapakTep
Hacle0BaHUs. AHaJIu3Upyollee CKpellMBaHWE. 3aKOH HE3aBUCUMOIO KOMOMHHPOBAHUS
npu3HakoB ( Tpetuii 3akoH I'. Menaens). XpomocomMHas Teopust HacieacTBeHHOCcTH. Hapyienue
CUEIUICHUSI T'€HOB, €ro IOCIEICTBHA. XPOMOCOMHOE OIpeleieHue Iosa. B3aumonencTsue
reHoB. lluromnasmaTuueckas HacineACTBEHHOCTb. OTKpBITHE MOJIEKYJISPHOM NPUPOIBI T'eHa.
Penmukanus JITHK. O6pazosanue nPHK na marpune JJHK. I'enetnueckuii xon, ero cBoiicTsa.
Ponbs TtpancnoptHeix PHK. buocunres 6enkoB. Ponbs Tpancnmopraeix PHK. Monexynsphas
Teopus reHa. ['eHHas nHxXeHepus.

JemMoHcTpanus: repbapHble MaTepHalibl, TAOIUIIbI, CXEMBI, CIIai Ibl, TOPTPETHI YUEHBIX.

PACHPEAEJIEHUE YYEBHOI'O MATEPHUAJIA 110 PA3JIEJIAM U YACAM

Kon-so N3 Hux (K01-BO YacoB)
4JacoB B | KonrtposbHbie |JIabopaTopHbIe 1
HaumeHnoBanue paszienoB u TeMm . p parop
paboueii paboThI MPaKTUYECKHE
nporpamme paboThI
Beenenue 1 - -
Crpoenue u (yHKITUU KIICTKH. 14 1 -
Pa3mHoOKeHune u pazButue
OCHOBHBIE 3aKOHOMEPHOCTH 19 1 -
HACJIEICTBEHHOCTHU
Hroro 34 2 0




Tpeﬁonam/m K YPOBHIO MMOATOTOBKH YYalllUXCH

Yuamuecsi 10J12KHbI YMeTh Ha3bIBATh (IPUBOAUTH MPUMEPHI):

® OCHOBHBIC MTOJIOKCHUS KIIETOUHOU TEOPUU;

e 00IIME MPU3HAKH KUBOTO OPraHU3Ma,

® 3aKOHBI HACJIC/ICTBCHHOCTH,

Yuamuecst 10JI2KHbI XapaKTepu30BaTh (ONMMCHIBATH):

® cpeabl OOMTaHUSI OPraHU3MOB, 3KoJIoTH4YecKue (pakTopsl (abnoTHuecknue, OMOTHYECKHE,
aHTPOIIOrE€HHbIE);

® TIPHUPOJIHBIC COOOIIECTBA, MUINEBHIC CBS3HM B HUX, POJIb PACTCHUI KaK HA4aJIbHOTO 3BEHA
B ITUIICBOM ST, PUCTIOCOOICHHOCTh OPraHU3MOB K JKU3HU B COOOIIECTBE;

® UCKYCCTBEHHBIE COOOIIECTBA, MX CXOJICTBO W PA3NIMYUS C IPUPOJTHBIMH COOOIIECTBAMH,
POJIb YeTIoBeKa B IPOAYKTUBHOCTH HCKYCCTBEHHBIX COOOIIECTB.

Yuamuecsi J0J2KHbI 000CHOBBIBATH (00BSICHATH, COCTABJISATH, MPUMEHSATH 3HAHUS,
J1eJ1aTh BBIBOJI, 0000111aTh):

® B3aMMOCBSI3b CTPOCHUS W (DYHKIUH KIETOK, OPraHOB M CHCTEM OPraHOB, OpraHM3Ma U
Cpelbl Kak OCHOBY IIEJIOCTHOCTH OpTaHU3Ma;

Yuamuecsi 10/IKHbI ONIPeesiTh (PACNO3HABATh, Y3HABATH, CPABHUBATH):

® OpraHW3Mbl OaKTepHii, TPUOOB, PACTCHHI, KMBOTHBIX M YEJIOBEKA; KJICTKH, OPTaHbI H
CUCTEMBI OPT'aHOB PACTEHUH, )KUBOTHBIX M YEIIOBEKA;

e HanboJsiee pacHpOCTPAHEHHBIC M HCYE3AIONIUEe BUIBI PACTCHUNW W YKUBOTHBIX CBOETO
peruoHa, paCTeHHS Pa3HBIX CEMEHCTB, KJIACCOB, OTICIIOB; )KHBOTHBIX Pa3HBIX KJIACCOB W THIIOB,
ChETOOHBIC U SITIOBUTHIC TPUOBI.

Yyammecsi 10JKHBI COOJIIOAATH MPABUJIA:

® IIPUTOTOBJICHUS MUKPOIIPENAPATOB U PACCMaTPUBAHUS UX TI0]T MUKPOCKOIIOM;

e OEpEeKHOTO OTHONICHHS K OpTaHU3MaM, BHJIaM, IIPUPOIHBIM COOOIIECTBAaM, MTOBEICHHUS B
MIPUPOJIE;

® 3I0pOBOro oOpa3a >KHU3HHU YEJIOBEKa, €ro JMYHOM | OOIIECTBEHHON THUTHUEHBI;
poGUIAKTUKHN OTPABICHUS SITOBUTBIMH TPUOAMU, PACTEHUSIMH;

e BhIpalllMBaHUsA  KYJBTYPHBIX  pacTeHHMHd W yxoJa  3a  JOMAIIHUMH U
CEeIBCKOX035HCTBEHHBIMU KUBOTHBIMH.

Yuanuecsi 10J15KHbI BJ1aJIeTh YMEHUSIMH:

e y3JaraTh OCHOBHOE CoJiepKaHue nmaparpada, HaXOIUTh B TEKCTE€ OTBETHI HA BOTIPOCHI,
HCI0JIb30BAaTh PUCYHKH, CAMOCTOSITENIbHO U3Y4aTh OTAEIbHbIE BOIPOCHI IIKOJIBHOM

[IpOrpamMMmsbl 110 YUeOHUKY.



YYEBHO-METOAUYECKOE U MATEPHAJIBHO-TEXHUYECKOE
OBECHEYEHHUE OBPA3OBATEJIBLHOU AEATEJIbHOCTH

» VYueonuk: JL.H. CyxopykoBa, B.C Kyumenko, WM.l Konecuukoa buosorus, Mocksa
«[Ipocsemenue» 2018

» Metonuyeckne mocodusi: Iloypounsie wmeromuueckue pexkomenmammun YMK JLH.
CyxopyxkoBa, B.C Kyumenko, E.A. Imutpuena

» JlngakTHYecKHe MaTepPUAJIbI:
Terpanp - Tpenaxxkep buonorus 10-11 xnacc , JI.H. Cyxopykosa, B.C Kyumenko, E.A.
BinacoBa « Cdepoi»
Terpanp-npaktukym buonorus 10-11 kimace, JI.H. Cyxopykosa, B.C Kyumenko, E.®.
UepsikoBckas «Cdepbi»
Terpanb-sx3amenarop buosorus 10-11 kiace, JI.H. Cyxopykosa, B.C Kyumenko, B.B.
Copoxkun «Cdhepni»

» WHCcTpyMeHTapHii M0 0TC/IeKHBAHUIO Pe3yJIbTATOB:

EnunbIii roCcy1apcTBEHHBIH SK3aMeH: OHOJIOTHS: KOHTPOL.u3MepuT.Marepuaisl: 2017-2018 /
o oomr.pen. I'. C. Kanunosoit; M-Bo o6pa3zoBanust u Hayku Poc.@eneparmm,
®denepan.ciryxba Mo HaBopy B cepe oOpa3zoBanus U Hayku, Deepan. uH-T e M3MEPEHU.
— M.: IIpocsenienue, 2018.

Enunbiil rocynapcTBEHHBIN SK3aMeH. YU4eOHO-TPEHUPOBOYHBIC MaTEPUAITBI TSI YIAIIIAXCSI.
buonorus. / ®UIIN — M.: Uatennexr-Lentp

bunny I'.JI., KpeokanoBckuii B.A. buosorus muis noctynaromux B By3bl. — M.: Onuck, 2018.
— 1088 ¢

» JlonmoJHUTEJBHAS JIUTEPATYPA ISl YHAIHXCS
T.A. Ulycranosa Penerutop o 6uonoruu. OO0 «Denuxcy» 2016 T.

B.H. SMpsiruna. buosorus s BBIIYCKHUKOB KO W mnoctrynawomux B BY3el. OO0
NzpatensctBo «KHOPYCY», M., 2016 T.

MULTIMEDIA — mognepxka kypca «OQOmiast OnoI0orus

1. DnextpoHHble ypoku U TecThl. buonorus B mkone. — «IIpocsemenue-meauay, 2007-2008
2. Penerurop mo Ouosnoruun Kupwmmia u Medomus 2008. — «Hpro Menua JI>keHepeniny,
2008

HHTepHeT-pecypehl:

http://www.gnpbu.ru/web_resurs/Estestv_nauki_2.htm . Ilogbopka HHTepHET-MaTepualoB
JJIA y‘HdTeJ'Ieﬁ OMOJIOTHUH TI0 Ppa3HbIM OHOJIOrHYECKUM JUCHUITIIMHAM.

http://school-collection.edu.ru Enunas xomnekuus nudpoBeIX 00pa3oBaTENbHBIX PECYPCOB.



http://www.gnpbu.ru/web_resurs/Estestv_nauki_2.htm
http://school-collection.edu.ru/

KanennapHo-remaTuyeckoe njiaHupoBaHue ypoko omosorum 10 kiaacc na 2018-2019 yu. roa

VYueouuk buomorus. 10 kimacc.

35 gacoB ( 1 yac B Hezen0)

Asrop: JI. H. Cyxopykosa, B.C. Kyumenko, T.B.IBanoBa

AneHno3uHTpudochopHas KUCIOTA.

OCHOBaHMI;
OmnpeneasiTb NOHATHS 110 TEME YPOKa;
CpasBuuBatb ocobenHoctH crpoenus IHK u PHK;

Ne Tema ypoka Kou-Bo| XapakTepucTinka 0CHOBHBIX BH/IOB JiesiTeJIbHOCTH yueHuka | lomamnee | [Iporpammuoe u yueOHo-
ypokxa YacoB. (Ha ypoBHe y4eOHBbIX JAelicTBHIi) 3ajaHue MeToauYecKoe
obecneueHune (MaTepHualibl,
nocoous, LIOP, D0P)
Brenenne (1 uac)
1. Beenenue. [louemy BaxkHo n3ydats  |lu. O00CHOBBIBATH BAXKHOCTh 3HAHHI T10 IIUTOJIOTHH, TUCTOJNOTHH, | § 1 cTp. 8-9  [yueOHHK, TeTpaab-
0011yI0 OHOJIOTHIO SMOpPHOJIOTUH, OMOXUMHUHU, TEHETUKE, IKOJIOTUH; TpeHAXKED, FTEKTPOHHOE
HaspiBaTh QyHIaMEHTAIBHBIC pa3/ieibl 0011 OHOIOTHN 1 MPUIIOKEHNE K YUCOHHKY.
[peIMeT UX U3YUEHUS;
Crtpoenue U GyHKIuM KJIeTKU. Pa3MHOXkKeHHe 1 MHAMBUAYAJIbHOE pa3BuThe (19 4.)

2. Heopranuueckue u opraHu4eckue l4. Ha3sbiBaTh rpyIinbl XUMUYECKUX JIEMEHTOB KJIETKH U § 2 ctp. 10-11 |yueOHUK, TeTpab-
BEIECTBA KIETKH. YTIIEBOIbI. WUTIOCTPUPOBATH UX IMPUMEPaMH; OCHOBHBIE TPYIIIIbI § 3 ctp. 12-13 |rpeHaxkép, IEKTPOHHOE
JIunuaer. YIJIEBO/IOB, JIUIUIOB; [PUJIOKEHNE K YYCOHUKY.

OnpeaensiTh NOHIATHS [0 TEME YPOKa;

OnuchIBaTh 3HaYCHHE MUKPO- U MAKPOIJIEMEHTOB, CTPOCHHE
MOJIEKYJI BOJIbI, CBOIMCTBA U (DYHKITUH BOJIBI B KJIETKE, CTPOCHUE
YIJIEBOIOB Pa3HbIX TPYII, PYHKIIUU, BBITIOTHSIEMbIC
YIJeBOIaMU U JIMIMUIAMH.

3. benku. CtpoeHue u QyHKIUU lu. Ha3bIiBaTh CTPYKTypHBIE KOMIIOHEHTHI O€TTKOBOUM MOJIeKynbl.  |§ 4 cTp. 14-17 |yuyeOHUK, TeTpaib-

OETKOBBIX MOJIEKYIT. ["pymnmbl 6eKOB; BRIOJHSAEMbIE OeIKaMu (YHKIIUU TPEHAKED, IIEKTPOHHOE
OmnpenensiTb NOHATHS 110 TEME YPOKa; [PUIOKEHNE K YICOHUKY .
OO0BbACHATH SIBIICHUS JICHATYpAIUU U PEHATYPaLlUH.
OnucekiBaTh (QYHKIIMH, BBHITIONHsIEMbIE OSIKAMH B KIIETKE
4. HykJ1eMHOBBIE KUCIIOTHI. 1. Ha3biBaTh BUbl HYKIIEMHOBBIX KUCIIOT, 30 TUCTBIX § 5 ctp. 18-19 |yuebHuK, TETpaab-

TPEHAXED, DJIEKTPOHHOE
MPUI0KEHNE K YICOHUKY .




OO0BSACHATH: YCTAaHABIMBATh B3aUMOCBS3b 0COOEHHOCTEN
CTPOEHUS U BBIIOJHAEMBIX (YHKIMNA HAa IPUMEPE MOJIEKYJI
JIHK, PHK u ATO®.

Knerounas teopusi. CrpoeHue
KJIETOK dyKapuoT. [luromiasma.
[Tna3maTtudeckas meMOpaHa.

1a.

Ha3bIBaTh OCHOBHBIE 1aThl B UCTOPUHU Pa3BUTHSI IUTOJIOTUH;
OTJINYUTETbHBIE 0OCOOEHHOCTH KJIETOK SYKapHOT;
OnuceIBaTh BKJIAJ YYEHBIX B Pa3BUTHE 3HAHUM O KIIETKE;
OnpenessaTh OHATHS 110 TEME YPOKa;

DopMYyJIMPOBATH OCHOBHBIE MTOJIOKEHUSI COBPEMEHHOMN
KJIETOYHOM TEOPHH.

OnuchIBaTh OTIUYUTEIbHBIE OCOOCHHOCTH CTPOEHUS
M1a3MaTHYECKO MEMOpPaHbl U TOBEPXHOCTHBIX CTPYKTYP
KJIETKH

§ 6 cTp. 20-21
§ 7 ctp. 22-23

y4eOHUK, TETPab-
TPEHAXKED, DIEKTPOHHOE
MPUJIOKEHNE K YUEOHUK .

BakyossipHas 1 OopHO-
NIBUTATEIbHAS CUCTEMBbI KIETKH.
[11acTupl 1 MUTOXOHIPHH.
PrGocoMsl.

4.

Ha3piBaTh KOMIIOHEHTHI, BXOAIIME B BAKYOJSIPHYIO M OIIOPHO-
IBUTATENbHYIO CUCTEMBI KJIIETKH; MEMOpaHHBIE U
HEMEMOpaHHBIE OPraHOU/IbI KIIETKU;

OnpeaensiTh NOHATHS [0 TEME YPOKa;

OnuchIBaTh 0COOCHHOCTH CTPOCHUS U3Y4AaEMBIX OPraHOUJIOB;
Y cTaHaBJIMBATH B3aUMOCBSI3b MEXKIY CTPOCHHEM BXOJSLIUX B
BaKYOJIIPHYIO U ONIOPHO-JBUTATEIbHBIIO CUCTEMbI OPraHOU 0B
U QYHKIUSIMH, KOTOPbIE OHU BBIMOJIHSIOT B KJIETKE.
CpaBHHMBAaTBh CTPOCHHUE MUTOXOHJPUIN U TUIACTHU,
MUTOXOHJIpUI U puOOCOM, ¥ PYHKIIUSMU, KOTOPBIE OHU
BBITIOJTHSIOT.

§ 8 cTp. 24-25
§ 9 cTp. 26-27

YIeOHUK, TETPaJIb-
TPpEHAXKEDP, IIEKTPOHHOE
MPUIIOKEHNUE K YICOHUKY .

3HepreTI/I‘ICCKOG obecrieyeHue
KJICTKU.

4.

Ha3pIBaTh [POLIECCHI , BXOSIIHE B 0OMEH BEILECTB, IPYIIIbI
OPraHU3MOB 110 CII0CO0Y MUTAHHUS;

OnpeaeasiTh IOHATHS 110 TEME YPOKa;

OmnuceIBaTh Pe3yabTaThl CBETOBOM M TEMHOBOM (ha3bl
dboTocunTE3A;

CpaBHUBaTB 0COOCHHOCTH YHEPreTHYecKOro oOMeHa y
a3p000B U aHAIPOOOB;

O0BsCHATH 3HaUeHHE (POTOCUHTE3a JUIs )KU3HU Ha 3eMIle.

§ 10 ctp. 28-29

yueOHUK, TETpab-
TpeHAXKED, FITEKTPOHHOE
MPUIIOKEHNE K YICOHUKY.

CrtpoeHue u GyHKIUU KIETOYHOTO
sapa. Jlenenue knetku. MuTtos.

1u.

HaspIBaTh COCTaBHBIC YaCTHU AApa, (1)8.3191 MUTO3Q.

Ol'lpeZ[eJIﬂTb TMOHATHSA 10 TCMC YPOKaA;

§ 11 ctp. 30-31
§ 12 cp. 32

y4eOHUK, TeTpaib-

TpeHaXEP, DIEKTPOHHOE




OnuchIBaTh CTPOCHHE OCHOBHBIX CTPYKTYpP KOMIIOHEHTOB S/pa
U BBITIOJTHSIEMbIE MU (YHKIIHH; XapaKTepHble 0COOEHHOCTH
MPOIIECCOB, MPOTEKAIOIINX B (hazax MUTO3a;

YMeTh paboTaTh ¢ pa3nMUHbIMU HCTOYHUKAMU UHPOPMALUH.
Pacno3HaBaTh cTaguu MUTO3a HA PUCYHKAX;

O0BsicHATB OMOJIOTHYECKOE 3HAUCHHE Mei03a.

[IPUJIOKEHUE K YUEOHUKY.

0. Jlenenue kieTku. Menos. lu. HasbiBaTh (a3sl Meiiosa: § 12 ctp. 33 |yueOHUK, TeTpadb-
OnpenejasiTb NOHATUA 110 TEME YPOKA; TpeHaXEP, JNEKTPOHHOE
OnucpiBaTh XapakTEPHbIE 0COOCHHOCTH TPOIIECCOB, MPUIIOKECHNE K YICOHUKY.
MPOTEKAIOIIKX B Pa3ax Meio3a;
Pacno3HaBaTh cTaguu Melo3a Ha pUCYHKAX;
OO0bsACHATH OMOJIOTHYECKOE 3HAYEHUE MeH03a.

10. CriocoObl pa3MHOKEHHUS OPraHu3MOB. |1 4. Ha3biBaTh crtiocoObI 6€CTIONIOT0 pa3MHOKECHHS U § 13 ctp. 34-35 [yueOHuUK, TeTpah-
WILTIOCTPUPOBATh UX IPUMEPAMHU; TPEHAXKED, ITEKTPOHHOE
OnpeneasiTh NOHATHS 110 TEME YPOKa; MPUIIOKCHHE K YICOHUKY.
OnucbIBaTh 0COOEHHOCTH Pa3HBIX CITOCOO0B OECTIOIOTO
Pa3MHOKECHHSI,
Pacno3zHaBaTh GopMbI pa3MHOKCHUSI.

11. OO6pa3oBaHUE MOJIOBBIX KJIETOK. lu. HasbiBaTh cTagnu GOpMUPOBAHUS TAMET; § 14 ctp. 36-37 [yueOHUK, TeTpab-

Orm101I0TBOpEHUE. OnpeneasiTh NOHATHUS 110 TEME YPOKa; TPEHAXKED, ITEKTPOHHOE

OnuchIBaTh XapakTepHble 0COOCHHOCTH CTaaAuil MPUIIOKCHHUE K YICOHUKY.
ramMeToreHesa.

12. HMBHIyaIbHOE pa3BUTHE KIETOK  |14. Ha3bIBaTh 3Talbl OHTOTCHE3a, CTA/INH; § 15 crp. 38-39 [yueOHUK, TETpah-

(onTOTEHE3). OnpeaensiTh NOHITHS [0 TEME YPOKa; TpeHAXKED, FITEKTPOHHOE

CpaBHHUBATB pa3HbIE CTAINH SMOPUOTEHE3a; MPUIIOKCHHUE K YICOHUKY.
YcTaHaBJIMBAThH IPUUNHHO-CIIEICTBEHHBIE CBA3H MEXTY
COCTOSIHUEM YCIIOBHM OKpY’KaloIIel cpeibl M MPOTEKaHUEM
POIIECCOB OHTOT'€HE3A.

13. OCOOGEHHOCTH CTPOEHUS U lu. HasbiBaTh rpymnmnsl 0akTepuil mo cnoco0am NUTaHUS U § 16 ctp. 40-41 yueOHuUK, TETpab-

PKU3HCACATCIIbHOCTH ITPOKAPUOT

[10JIy4EHUS SHEPTUH;
OmnpeneasiTb NOHATHS 110 TEME YPOKa;

OnuceiBaTh 3HaUe€HUE OAKTEpHl B MPUPOJIE U MPAKTUYECKON
IESITENIBHOCTH YEJIOBEKA,

TPEHAXED, DJIEKTPOHHOE
MPUII0KEHNE K YICOHUKY .




CpaBHHUBaTh 0COOEHHOCTU CTPOEHHUS U Pa3MHOKEHUS KIETOK
[IPOKAPHOT U FYKAPHUOT.

14. Bupycsl - HeKIIeTOYHbIE (POPMBI lu. HaspiBaTh 3a0051€BaHNs BUPYCHOM NPUPOIBL; § 17 ctp. 42-43 lyueOHUK, TETpaIb-
PKU3HU. OnpeaensiTb NOHATHS 10 TEME YPOKa; TpEHAXKED, FIEKTPOHHOE
OnuchIBaTh XapakTepHble 0COOEHHOCTH CTPOEHUSI BUPYCOB, [PUJIOKEHNE K YUEOHUKY .
Mpo1ecca B3aMMOACHCTBHS BUpPYyca C KIIETKOM; TectupoBanue
CpaBHHMBaTBh CTPOEHUE BUPYCOB U KJIETOUHBIX ()OPM KU3HU;
Oco3HaBaTh Ba)XHOCTb COOJIOZEHUSI 30POBOT0 00pa3a KU3HU
1 npodrutaktuku 3apaxenus: CITHIom.
15. KonTtposnbHas pabota Ne 1 lu. Ha3biBaTh OCHOBHBIE 1aThl B ICTOPUHU PA3BUTHSI LIUTOJIOTHH, Terpanp - 5K3aMeHATOP
OCHOBHBIE METO/IbI U3y4EHUS KIETOK, OpraHOU bl KJIETOK
PyKapuoT;
OnuchIBaTh BKJIaJ YUEHBIX B pa3BUTHE 3HAHUH O KJIETKE,
OCHOBHBIE MTOJIOKEHUSI KIIETOUHOM TeopuH, CTPOCHHE
OpPraHOMJIOB KJIETOK 3YKapHOT U BBIMOIHSIEMbIE MU (DYHKIIUH,
CIIOCOOBI TIOCTYIIJICHHSI BEIIECTB B KIIETKY;
CpaBHUBATH CTPOCHUE PACTUTEILHON ,JKMBOTHOW U TPUOHOM
KJICTOK.
OCHOBHbIE 3AaKOHOMEPHOCTH HacJaeACTBeHHOCTH (154.)

16 3aKOHOMEPHOCTHU HACTIEACTBEHHOCTH. |14. OnpeneasiTb NpeaMET U3YyYEHUS T€HETUKH; § 18 ctp. 46-47 [yueOHUK, TeTpab-
[IepBhIil 1 BTOPOIi 3aKOHBI [ OnpeneasiTb NOHATHUS 110 TEME YPOKa; TPEHAXKED, SIEKTPOHHOE
Menpens. OnuchIBaTh CYIIHOCTh NIEPBOTO U BTOPOTO 3aKOHOB I [PUIIOKEHNE K YYCOHUKY .

Menaens;
Mcnonbp30BaTh OOHMIEIPUHATYIO TEHETUYECKYIO CHMBOJIHKY.

17. OObsacHenue 3akoHa I'. Mennensi ¢ |14. OnpeneJsaTh MOHATUS 110 TEME YPOKa; § 19 ctp. 48-49|yueOHuUK, TeTpaab-
[TO3ULUU TUIIOTE3bI YUCTOTHI TAMET OnuchIBaTh OCHOBHBIE MTOJIO’KEHUS THIIOTE3bI YUCTOTHI FaMET; TPEHAKED, IIEKTPOHHOE

YcTaHaBJIMBATH IPUYMHBI HENIOJIHOTO JOMUHHUPOBAHMS, [PUIIOKEHNE K YICOHUKY .

MIOCJICACTBYS AaHAJU3UPYIOIIETO CKPEILIUBAHUS; PaboTa 1o kapToukam,

YMeTh peraTh 3a/1aud Ha MOHOTHOPUIHOE CKpEIIMBaHUeE. VHIMBUAYAJIBHBII OIIPOC
18-19. |[[lurubpuanoe ckpemmuBanue. TpeTuii 2 . OnucpiBaTh CyIIHOCTh AUTHOPUIHOTO CKPELIMBAHUS; § 20 ctp. 50-51 jyuebHuUK, TETpaIb-

3axoH . Mennens.

OO0BACHATH 0COOEHHOCTH HACIEAOBAaHUS IPU3HAKOB MPHU
MUTHOPUTHOM CKPEIUBAHUY;
'YMerh pemiars 3a1auu Ha 3akoHbl . Mennens.

TPEHAXED, DJIEKTPOHHOE
MPUI0KEHNE K YICOHUKY .




20.

XPpOMOCOMHasI TEOpUs

HacyecTBeHHOCTH. [{uTooruueckoe
00ocHOBaHue 3aKk0HOB [. Menuens.

1a.

Ha3biBaTh y4EHBIX, CTOAIINX Y HCTOKOB XPOMOCOMHOM TEOPUH
HACJICICTBCHHOCTH;

OnpeneJsaThb OHATHS 110 TEME YPOKa;

OnuceIBaTh M0JIOKEHUS XPOMOCOMHON TEOPHUH
HACJICICTBEHHOCTH;

OO0BSACHATH 3HAUEHUE UJIeU IUCKPETHOM HACIIEICTBEHHOCTH
JUTsl pa3BUTHS JTapBUHNA3MA,;

Y craHaBJIMBATh NPUYNHBI €AMHOOOpa3usi THOPHUIOB BTOPOTO
[MOKOJIEHUS C TOYKH 3PEHUSI XPOMOCOMHON TEOPHH.

§ 21 cTp. 52-53

y4eOHUK, TETPab-
TPEHAXKED, DIEKTPOHHOE
[IPUJIOKEHNE K YUEOHUKY .

21

CuerieHHOE HacJIeJOBAaHUE TEHOB.
['eHETMYECKHE KAPTHl XPOMOCOM.

14

OnpeaensiTb NOHIATHS [0 TEME YPOKa;

OnuceiBaTh CymHOCTb 3aKk0Ha T. MopraHa, siBiieHue
MepeKpeécTa XpOMOCOM;

(O00CHOBBIBATH 3HAYEHNE T€HETHUYECKUX KAPT XPOMOCOM;
OO0BCHATH POJIb KPOCCHHTOBEPA B 00ECTICYCHUH
HAaCJIEACTBEHHON N3MEHUNBOCTH OPTraHU3MOB, IPOTHO3UPOBATH
€ro MocCJleICTBUS;

YcraHaBJMBAaTh NPUYMHBI U CIEACTBUS CLEIUICHHUS T€HOB.

§ 22 ctp. 54-55

y4eOHUK, TETpab-
TPEHAXKED, DIEKTPOHHOE
MPUIIOKEHNE K YICOHUKY .

22-23

XpOMOCOMHOC OommpeaAcIICHUE I10J1a.
HaCJ'IeI[OBaHI/Ie, CHCIINICHHOC C ITOJIOM.

24.

Ha3pIBaTh TNpH3HAKH YEJIOBEKA CIICTUICHHBIE C ITOJIOM;
OnpeneJsiTh MOHATHS 110 TEME YPOKa;

OnucbIBaTh 0COOEHHOCTH TIOJIOBBIX XPOMOCOM Y KHUBOTHBIX U
YEeIIOBEKa, MEXaHW3M HACJIeIOBaHUS TPU3HAKOB, CIICTNICHHBIX C
[10JIOM;

'YMeThb peliath 3a/1a4u Ha HACJICI0BaHKE MMPU3HAKOB ,
CLICIUICHHBIX C ITOJIOM.

§ 23 c1p. 56-57

YIeOHUK, TETPA]Ib-
TPEHAXKED, FITEKTPOHHOE
MPUIIOKCHHUE K YICOHUKY.

24

B3aumoieficTBre TeHOB .
[{uTomnasMaTuyecKas
HAacJIeACTBEHHOCTb.

4.

Ha3pIBaTh THUIIBI B3aMMO/JICHCTBUS I'CHOB,

Onpez[e.lme IMOHATHA 110 TEMEC YPOKa;

OnuceIBaTh 0COOCHHOCTH HacCJICAOBaHUA IIPU3HAKOB TIPpH
PAa3HbIX TUIIAX B3aHMOJICHCTBUSA T'CHOB;,

OO0BbSCHATD IMPUYIUHBI MHOKXECTBCHHOT'O JEHCTBUSA T'CHOB,

YMmeTh peuIaTth 3ala4n HC B3aHlMO/ICHCTBHE T'SHOB.

§ 24 ctp. 58-59

y4eOHUK, TeTpa/ib-
TPEHaXED, DIEKTPOHHOE
[PUII0KEHNE K YICOHUKY .




25

MounekyisipHas Ipupoia rexHa.
Y neoenne JIHK. Tpanckpumnnus.

1a.

OnpeneJsaThb OHATHS 110 TEME YPOKa;

OnuceiBaTh niporecc oopazoanus ,PHK na marpune JJHK:
O0BSACHATH POJIb (HEPMEHTOB B IIPOIIECCE TPAHCKPHUIIIINH;
YMeTh ONpeessaTh NOCIeI0BaTeNbHOCTh HyKIeoTH10B B JIHK,
4PHK, cocTaBisaTh n€NOYKN HYKJIIEMHOBBIX KUCIIOT.

§ 25 cTp. 60-61

y4eOHUK, TETPab-
TPEHAXKED, DIEKTPOHHOE
MPUIIOKEHUE K YICOHUKY .

26

["eHeTMYeCKU KO, €T0 CBOMCTBA.
brocunTes OEJIKOB.

1a.

HasbsIBaTh cBOiicTBa reHeTHUecKOTo Korjaa; Tuisl PHK,
BBITIOJTHSIEMbIE UMU ()YHKITUH;

OnpenejasaTsb MOHATUS 110 TEME YPOKa;

OnucsiBaTh 0COOEHHOCTH cTpoeHus U pyHkuuu PHK;
CYIITHOCTb, 3HAUYCHUE TTPOIIecca TPAHCIISAIINN;

'YMeTh UCTIOJIB30BaTh TAOIUITY T€HETUYECKOTO KOJIa IS
peleHus pa3TuYHBIX TI03HABATEIBHBIX 3a/1a4.
OO0BbICHATD SIBJICHUE 0OPaTHOM TPAHCKPHIIIINU;
Pemartsb 3a1a4u 110 MOJIEKYJISIPHOM T€HETHUKE.

§ 26 cTp. 62-63

y4eOHUK, TETpab-
TPEHAXKED, DIEKTPOHHOE
MPUIIOKEHNUE K YICOHUKY .

27

MonekynspHas Teopus reHa. [ eHHas
MHKEHEPUSL.

OnpeaensiTh NOHATHS 10 TEME YPOKa;

OnuchIBaTh OCHOBHBIE MOJIOKEHUS MOJIEKYJISPHOU TEOPUU
reHa;

CpaBHHBATBh I€HOM IIPOKAPUOT U DYKAPHOT;

OO0BACHATH MTPAKTUUECKOE 3HAYCHHE MOJICKYIISIPHON TEOPUH
reHa.

§ 27 ctp. 66-67

YIeOHUK, TETPaJIb-
TPpEHAXKEDP, IIEKTPOHHOE
[PUJIOKEHNE K YYCOHUKY .

28

KonTtposnbHas padora Ne 2

lua

3HaTh CYIIHOCTb 3aKOHOB I'CHCTUKH

Onpez[eJme IOHATHA 110 TEMC pa3aciia.

'YMeThb HCIIOJIL30BaTh Ta6J'II/II_[y T'CHCTHUYCCKOI'O Koaa 11
PCIICHUA PA3/IMYHBIX IIO3HABATCIIbHBIX 3a1a4.

PemaTtn 3am1auu 1o MOJ'IGKy.]'ISIpHOfI I'CHCTHUKC.

29-34

Pemenue 3amau

6 9

3HaTh CYIOIHOCTBb 3aKOHOB I'CHCTUKH

Onpez[e.lme IMOHATHA 110 TEMEC pa3aciia.

YMeTh HCIIOJb30BaTh Ta6J'II/II_[y TCHCTUYCCKOT'O KOJa JJIA
PCHICHUS PA3JIMYHBIX ITIO3HABATCIIBHLIX 3a1a4.

PemaTh 3am1a4u 1o MOHGKyJ'IﬁIpHOfI T'CHCTUKE.

By yaibH
bl KAPTOUYKU-
3aJaHus

y4eOHUK, TeTpa/ib-
TPEHaXED, DIEKTPOHHOE
[PUIIOKEHNE K YICOHUKY .
KApTOYKU-3aJaHUS







