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ITosicHuTEILHAS 3aNIUCKA

PaGouas nmporpamma 1o 6MOIOTHH COCTAaBIIEHA Ha OCHOBE CIEAYIOLUIUX HOPMAaTUBHBIX JOKYMEHTOB:

o  denepanbHbiii 3akoH OT 29.12.2012 No 273-D3 (pen. ot 31.07.2020) «O6 obpazoBanuu
B Poccuiickoit denepanum» (¢ u3M. u J101., BCTym. B cuiy ¢ 01.09.2020r.)

e [lacnopr HanmonanbHOro npoekra «O6pa3oBanue» (yTB. npesuguymom CoBera IMpH
[Ipesunenre P® no crparern4eckoMy pa3BUTHIO U HALlMOHAJIBHBIM IIPOCKTAM,
npotokoi ot 24.12.2018 Ne 16).

e ['ocynmapcTBeHHas nporpamma Poccuiickoit @enepanuu «Pa3Butue oopasoBaHus» (yTB.
[TocTanoBnenuem IlpaButenscTtBa PO ot 26.12.2017
Ne 1642 (pen. ot 22.02.2021) «O06 yTBep:KICHUH TOCYAapCTBEHHOM porpaMmMbl Poccuiickoit
Oenepannn «Pa3zButue 00pazoBaHUs.

o IIpodeccuonanbupiii  cranmapt «llemaror (memarorudeckass JI@ATEIBHOCTH B
JOIITKOJIBHOM, HadadbHOM OOIIEM, OCHOBHOM OOIIEM, CpeaHeM o0IneM 0Opa3oBaHUM),
(Bocmiutatenb, yuutenb)» (pea. ot 16.06.2019) (Ilpukaz MuHnuctepctBa Tpyaa Hu
conpasnibHON 3amuTel PO ot 18 ok- T1a0ps 2013 1. No 544H, ¢ u3MeHEHUsIMH,
BHECEHHBIMU NpUKa3oM MuHuctepcTBa Tpyaa u couzamutsl PO ot 25.12.2014 Ne 11151
u o1 5.08.2016 1. Ne 422H).

e Meronuyeckue  peKOMEHJAMU 1O  CO3AaHUI0 U (QYHKIMOHHPOBAHUIO B
0011e00pa3oBaTeIbHBIX OPraHU3AIMIX, PACIONIOKEHHBIX B CEIbCKOW MECTHOCTU U
MajblX IOpoJiaX, LEHTPOB OOpa30BaHUsl €CTECTBEHHO-HAYYHOM M TEXHOJIOIMUYECKOMN
HanpasieHHocTel («Touka pocta») (YTBepkIeHbI pacmopshkeHHeM MHHHCTEepPCTBa
npocsetienus Poccuiickoit @enepanuu ot 12 suBapst 2021 r. Ne P-6).

e OI'OC COO (yrBepknmeH mnpukazoM MuHHCTepcTBa 00pa3oBaHus U Hayku Poccuiickoit

®deneparun ot 17.05.2012 Ne 413) ¢ H3MeHEeHHSAMH,
YTBEP)KIEHHBIMH NIPHUKa3aMu MUHUCTEPCTBAa 00pa3oBaHus U Hayku PO:

- o1 29.12.2014 Ne 1645 (3apeructpupoBano B Muntocre Poccun 6 dpespans 2015 r. N 35915);

- ot 31.12.2015 N 1578 (3apeructpupoBano B Muntocte Poccun 02.02.2016 N 40937);

- ot 29 utonst 2017 r. N 613 (3apeructpupoBano B Muntocte Poccun 26.07.2017 r. N 47532);
-or 11.12.2020 Ne 712 (3apeructpupoBano B Muntocte Poccun 25.12.2020 Ne 61828);
OO6pazoBatenpHas mporpamma cpennero oomero oo6pazoBanus MBOY «Tunckas CIII
Ne 3 um. B.T. KomoBuuay» (yrBepkneHa npukazoMm gupektopa oT 24.08.2020r. Ne68/2-

0);

[Ipenmer «Ouonorus» OTHOCUTCA K TpeaMeTHoW obmnactu «EcTecTBEHHBIE HAyKW»,
peamm3yercss 3a CYeT 4YacTH Yy4eOHOro TIUTaHA IOKOJBI, (OPMUPYEMOH y4acTHHUKAMHU
o0pa3oBaTeNbHBIX OTHOIIEHUN B pazMepe 2 4aca B HENENI0, YTO COCTaBIseT 68 4acoB B TO/I.
[Tporpammoii 10 Kiracca mperyCMOTPEHO: JIA0OPATOPHBIX padOT-5; MPAaKTUISCKUX padoT - 3.



Lenb u 3agaun oOyyenust 6uonoruu B 10 Kjacce COOTBETCTBYIOT IUIAHUPYEMBIM pe3yiibTaTaM, CPOPMYIHUPOBAHHBIM B pa3jieNie «JIMYHOCTHEIE,
MeTanpeIMETHBIE U MPEAMETHBIE PE3YJIbTAThD» padoueii IPOrpaMMBbI.

Henbto o6yuenus: npeamery «ouonorusi» B 10 knacce siBasieTcss popMupoBaHUE 3HAHUM O OMOJIOTHYECKUX OOBEKTax, Mpoleccax, SBICHUIX,
3aKOHOMEPHOCTSAX, 00 OCHOBHBIX OHMOJIOTMYECKHX TEOPHUSX, MPEACTABICHUH O HACIECICTBEHHOCTH M M3MEHYHMBOCTH (T€H, XpOMOCOMa, MYyTalus,
HACJIeICTBEHHbIE 3a00JIeBaHNs1, TaMEThI, HACJIEICTBEHHAs U HEHACJIEICTBEHHAs! H3MEHYMBOCTH), OBJIaJICHUE MOHITUIHBIM anmnapaToM OHOJIOTHS;

OcHOBHBIMU 331a4aMi  00yudeHus npeamMeTy ouosoruu B 10 kiacce SIBISAIOTCS:

e (opMHUpPOBaHME LEIOCTHOIO MPEICTABICHHUS O MUPE, OCHOBAHHOI'O Ha IPUOOPETEHHBIX 3HAHUAX, YMEHUAX U CII0CO0aX AEATEIbHOCTH;
e [IpUOOpETEHHE OIBITA PA3HOOOPA3HON AEATENBHOCTH, OIbITA TO3HAHUS U CAMOIIO3HAHHUS;

® IOJTrOTOBKA K OCYIIECTBIICHHIO OCO3HAHHOT'O BBIOOPA MHIMBUAYAIbHONW 00pa30BaTeIbHON UITH MPO(ECCHOHATEHON TPACKTOPHH.

Copepxanue ydeOHOro IpeaMera «OHOJIOTHSA» CIIOCOOCTBYET pealn3allii IMPOrpaMMbl pPa3BUTHS YHUBEPCAIBHBIX Y4Y€OHBIX AEHCTBUIA
oOy4aromuxcs 00pa3oBaTeIbHOM MPOTPAMMBI LITKOJTBI.

B paboueil mporpamme CIUIaHUPOBAaHbI YPOKH, Ha KOTOPBIX OCYILECTBIIAETCS MPOEKTHas M Yy4eOHO-MCCIIENOBaTEeNbCKas AEATENbHOCTD
o0yyaromuxcs, a TaKKe Ipyrue HeCcTaHJapTHbIE YPOKH, HampaBieHHble Ha (opmupoBanue Y V][, JlaHHBIE ypOKM OTMEYEHBl B KaJleHIApHO-
TEMaTU4YECKOM IUTAHUPOBAHUH 3HAKOM *.

Conepxanue yueOHOro mnpeaMmera «OHoNOrHW» crocoOcTByeT aAanpHeimemy ¢opmupoBanuto MKT-komnereHTHOCTH 00ydaroUMxcss |
OCBOEHHUIO CTPATETUi CMBICIOBOTO YTEHUS U pabOThI C TEKCTOM, (JOPMHUPOBAHUIO €CTECTBEHHO-HAYYHOM IPaMOTHOCTH.

B kanenmapHo-TeMaTHYeCKOE€ IUJIAaHUPOBAHME BKJIIOYEHA CUCTEMa y4€Ta M KOHTPOJS IUJIAHUPYEMbIX (METampeIMETHBIX W MPEIMETHBIX)
pe3ynabTaToB. OCHOBHBIMHM (JOPMaMU KOHTPOJIS SIBJISIFOTCS: AJISl OLIEHKU MPEIMETHBIX Pe3yJbTaToOB - TE€CThl, CAMOCTOSITENIbHbIE, IPOBEPOUYHBIE PAOOTHI,;
JUIS OLICHKU METaINpeAMETHBIX PE3yJIbTaTOB — CTAHIaPTU3UPOBAHHBIE MMCbMEHHBIE PA0OTHI, MPAKTUYECKUE PAOOThI, TPOEKTHI.

IIpomerxyTouHas aTTecTanus Mo NpeaAMeTy MPOBOAUTCS B (pOpME UTOTOBOTO KOHTPOJIBHOTO TECTA.

IlnanupyemMsble pe3yabTaThbl 0CBOEHHUS U CO/lePKAHME YUeOHOT0 peaMeTa OMO0JI0TUs

JInuHOCTHBIE, IPeIMEeTHBIC 1 MeTaNpeAMeTHbIe Pe3yJbTaThl

JIMYHOCTHBIE Pe3yJabTAThI:

® BOCHUTaHHE POCCUNUCKOM rpaKIaHCKOW UACHTUYHOCTHU: MAaTPUOTU3MA, yBakeHUs K OTe4ecTBY, MPOILIOE U HACTOALIEe MHOTOHAIIMOHAIBHOTO
Hapona Poccuu; oco3Hanne cBOel A THUYECKON TPUHAAIIEAKHOCTH, 3HAHUE UCTOPHUH, S3bIKa, KYJbTYPbl CBOEIO HAPOJ1a, CBOETr0 Kpasi, OCHOB
KYJIBTYPHOTO Hacjeauss HapooB Poccuu u yenmoBedyecTBa; yCBOCHHE TYMAaHUCTHUECKHUX, IEMOKPATHIECKUX M TPATUITMOHHBIX IIEHHOCTEH
MHOTOHAIIOHAIBHOI'O POCCUIICKOT0 00IIeCTBA; BOCIUTaHNE YyBCTBA OTBETCTBEHHOCTH U Jloiira nepea PoauHoit;

¢ (opmupoBaHUE OTBETCTBEHHOT'O OTHOIICHUS K YUEHUIO, TOTOBHOCTH U CIIOCOOHOCTH 00YYAOIINXCS K CAMOPA3BUTHIO U CaMOOOPA30BAHHIO HA
OCHOBE MOTHBAIIMH K 00yUEHHUIO U MIO3HAHUIO, OCO3HAHHOMY BBIOOPY U MOCTPOSHUIO JaNbHEUIIeH HHINBUYyaTIbHOW TPAeKTOPUU 00pa30BaHUS
Ha 06a3e OpUEeHTUPOBKHU B MUpe podeccuii 1 mpoPecCHOHANbHBIX MPEANOYTEHUH, C YI€TOM YCTOMUMBBIX TO3HABATEIbHBIX HHTEPECOB, a TAKKE
Ha OCHOBE (POPMUPOBAHUS YBAXKUTEIHLHOTO OTHOLICHUSI K TPYY, PaA3BUTHUS OIbITA YUaCTUS B COI[MAIBHO 3HAYUMOM TPYJIE;



(hopMUpOBaHHE IIEIIOCTHOTO MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH U OOIIECTBEHHOU MTPAKTUKH,
YUUTBIBAIOIIETO COIMAIBHOE, KYIbTYPHOE, SI3BIKOBOE, JYXOBHOE MHOT000pa3ne COBPEMEHHOTO MUPA;

(hopMHUpPOBaHKE OCO3HAHHOTO, YBAKHUTEIHHOTO M IOOPOKEIATEILHOTO OTHOLIIEHUS K IPYrOMY Y€JIOBEKY, €r0 MHEHHIO, MEPOBO33PEHHIO,
KYJIbTYpE, A3bIKY, BEpPE, TPAKIAHCKON MMO3ULUHU, K UCTOPUH, KYJbTYPE, PEJIUTUH, TPAIULIMAM, S3bIKaM, LIECHHOCTSAM HapoJ0B Poccun u Hapo0B
MHpa; TOTOBHOCTH U CITIOCOOHOCTH BECTH JAHAJIOT C IPYTUMHU JIFOJBMHU U JOCTUTATh B HEM B3aWUMOIIOHUMAHUS;

OCBOCHHE COIMATILHBIX HOPM, ITPaBUJI TOBEACHUS, poJiel U (hOpPM COITMATbHOM KU3HH B TPYIIIAX U COOOIIECTBAX, BKIKOYAs B3POCIbIC U
COIMAJIbHBIC COOOIECTBA; YIaCTHE B IIIKOJILHOM CaMOYIIPaBICHUH U OOIIECTBEHHOM KU3HU B TIPE/IeNiaX BO3PACTHBIX KOMITETCHITHH C y4EeTOM
PErMOHANIbHBIX, STHOKYJIBTYPHBIX, COIIUAIBHBIX U IKOHOMUYECKUX OCOOCHHOCTENH;

Pa3BUTHE MOPATBHOTO CO3HAHUS U KOMIIETEHTHOCTH B PEIICHUH MOPAJIbHBIX TPOOJIEM Ha OCHOBE TMYHOCTHOTO BBIOOPA, (hOPMHUPOBAHHE
HPABCTBEHHBIX YYBCTB U HPABCTBEHHOTO MMOBEACHHUSI, OCO3HAHHOTO M OTBETCTBEHHOT'O OTHOLICHHS K COOCTBEHHBIM MOCTYIIKAM;
(dbopMUpOBaHNE KOMMYHUKATUBHON KOMIIETEHTHOCTHU B OOILIEHUU U COTPYJHUYECTBE CO CBEPCTHUKAMHU, IETbMU CTAPIIETO U MIIA/IIIETO
BO3pacTa, B3pOCJIBIMU B IIpoliecce 00pa3oBaTesibHOM, OOIIECTBEHHO MOJIE3HOU, YUeOHO-UCCIIeI0OBATEIHCKOM, TBOPUECKOU U APYTUX BUIOB
JIeSITCIILHOCTH,

(dhopMUpOBaHHE TICHHOCTH 3JI0POBOTO B 0€30MIaCHOTO 00pa3a )KU3HU; YCBOCHHE MTPABWII WHAUBUIYAILHOTO U KOJUIEKTUBHOTO OE30ITaCHOTO
MOBEJICHUS B UYPE3BbIUANHBIX CUTYALUAX, YTPOKAOIIUX KU3HH U 3I0POBBIO JIFOEH, TpaBUJI IOBEICHUS HA TPAHCIIOPTE U HA JOPOrax;
(hopMHpOBaHHE OCHOB SKOJIOTUYECKON KYJIBTYpPbI, COOTBETCTBYIOIICH COBPEMEHHOMY YPOBHIO KOJIOTHYECKOTO MBIIIJICHHSI, PA3BUTHE OMbITA
9KOJIOTUYECKH OPUEHTUPOBAHHON pe(hICKCUBHO-OIEHOYHON U MTPAKTUYECKON JEATEIHLHOCTH B )KU3HEHHBIX CUTYAIIUsX;

OCO3HAHUE 3HAYEHUS CEMbU B KU3HH YEJIOBEKa U OOIIECTBA, MPUHATHE [ICHHOCTH CEMEWHOMN KU3HU, YBAXKHUTEIBHOE U 3a00TIMBOE OTHOIIICHNE
K YJIC€HaM CBOCH CEMBH;

Pa3BUTHUE ICTETUYECKOIO CO3HAHUS YEPE3 OCBOCHUE XYI0KECTBEHHOI0 HACIEAUsl HapoJoB Poccrun v Mupa, TBOPUYECKOU AEATEIBHOCTH
3CTETUYECKOI0 XapakTepa.

MetanpeamMeTHbie pe3y/IbTaThl:

Pezynamuenvie YY/T.

CaMocTosTenbHO 00HapyXUBaTh U GOPMYIUPOBATH POOJIEMY B KJIACCHON M MHAUBUAYaTbHOU Y4EeOHOM 1€ TENbHOCTH.

CraBUTb LIeJIb AEATEIBHOCTH Ha OCHOBE MOCTAaBJICHHON MPOOJIeMBI U MpeaaraTb HECKOJIbKO CIIOCOO0B €€ TOCTHXKEHHS.
CaMoCTOATENBHO aHAJIN3UPOBATh YCIIOBUS TOCTHKEHNUS LIEIM HA OCHOBE yU€Ta BBIJCICHHBIX YUUTEIIEM OPUEHTHPOB JIEHCTBUS B HOBOM
yuyeOHOM MaTepuaie.

[InanupoBaTh yTH JOCTHXKEHUS Lieael. [limannpoBate pecypcebl s JOCTUKEHUS LIETH.

[IpuHuMats pemieHus B mpoOIeMHON CUTYallMH HAa OCHOBE NIEPErOBOPOB.

CaMOCTOATENBHO IUIAHUPOBATH U OCYLIECTBIIATH TEKYIIIMI KOHTPOJIb CBOEH IEATEIbHOCTH.

BHocuTh HE0OXOMMBIE KOPPEKTUBBI B HCIIOJIHEHHE KaK B KOHIIE AEHCTBUS, TAK U 10 XOAY €r0 peanu3alyu.

OneHuBaTh NPOIYKT CBOEH AEATEIbHOCTU. Y Ka3bIBaTh IPUUYMHBI YCIIEXOB U HEY1ad B IEATEILHOCTH.



e HaspiBaer TpyJHOCTH, C KOTOPBIMHU CTOJIKHYJICS TP PEIICHUH 3a/1a4H, U TIPEJIaraTh IyTH UX MPEOI0JICHHS B TalbHEHIIICH TesTeIbHOCTH.

e CocraBnsaTh (MHAMBUIYAJTBHO WK B TPYIIIIE) TUTAH pEIICHUs POOIeMbl (BBIMOTHEHUS ITpoekTa). PaboTas mo miany, CBEpsSITh CBOU JICUCTBUS C
LEJBIO U, IPH HEOOXOAUMOCTH, UCIIPABIISTH OIIMOKH CAMOCTOSITEIIBHO.

e B awmanore ¢ yuutenem coBEpIICHCTBOBATh CAMOCTOSTEIILHO BEIPAOOTAHHBIC KPUTEPHUHU OIICHKH.

Ho3naeamenvuvie YY/I:

e  OcylecTBIATh paCUIMPEHHBbIN MOMCK HH(OPMALIUU C UCTIOIb30BaHUEM pecypcoB Oubanorek u MHTepHera. BerunThiBaTh BCe ypOBHU
TEKCTOBOH MH(OpPMAIUH.

e YMeTb onpenensaTbh BO3MOXKHbBIE HCTOYHUKH HEOOXOIUMBIX CBEIEHUH, IPOU3BOIUTH TOUCK HH(POPMALIUHY, aHAIU3UPOBATh U OLICHUBATH €€
JIOCTOBEPHOCTb.

e IlepeBoaUTH CIIOKHYIO IO COCTaBY HH(OPMALIMIO U3 TPAPUUECKOTr0 WK CUMBOJIBHOTO MPEACTABIEHUS B TEKCT U HA000poT. COCTaBIATh
TE3MChI, pa3JIMYHbIE BU/IbI INIAHOB (IIPOCTHIX, CJIOKHBIX U T.11.). [IpeoOpa3oBbiBaTh HH(OPMALIKIO U3 OAHOTO BUJA B IPYTrOM.

o CoznaBaTh MOJENIU M CXEMBI JUIs PELICHHUs 3a/1a4.

e VYcTaHaBIMBaTh B3aUMOCBSA3b OMMCAHHBIX B TEKCTE COOBITHIH, SIBJIEHUH, ITPOLIECCOB.

e Y4acTBOBaTh B IPOEKTHO- UCCIIEIOBATEIBCKON AEATEIBHOCTH.

o IIpoBoauTh HAOIIOACHNE U HKCIIEPUMEHT IO/ PYKOBOJCTBOM YUUTEJIS.

e YMeTbh CTPYKTYpHUPOBATh TEKCTHI (BBIIEISTH [NIABHOE U BTOPOCTENIEHHOE, INIaBHYIO MJIEI0 TEKCTA, BBICTpauBaTh I10CJIEJ0BATEILHOCTD
OTHMCHIBAEMBIX COOBITHI).

e AHaJM3MPOBATH, CPABHUBATH, KJIACCU(PULIMPOBATH U 00001aTh (HAaKThI U SBICHUS. BBIABIATH NIPUUUHBI U CIIEACTBUS MPOCTHIX SBICHUH.

Kowmynukamusnoie YY/I:

e CoOmrogaTh HOPMbI MyOJUYHON PEYU U PETJIAMEHT B MOHOJIOT€ U IUCKYCCHH.

o  ®opmynupoBaTh COOCTBEHHOE MHEHHUE U MO3ULUIO, ApIYMEHTUPOBATh HX.

o KoopanHupoBaTh CBOIO MO3UIMIO C MO3UIUSAMH HApTHEPOB B COTPYAHUYECTBE MPHU BHIPAOOTKE OOILETO pelIeHHsI B COBMECTHOM JIeSTEIbHOCTH.

e VYcraHaBIMBaTh U CPABHUBATH Pa3Hble TOUKU 3pEHUS, IPEXK/IE YEM IPUHUMATh PEUICHUS U JIeNaTh BbIOOP.

e Ocy1iecTBIsATh B3aUMHBIN KOHTPOJIb U OKa3bIBaTh B COTPYAHUUECTBE HEOOXOAUMYIO B3aHMOIIOMOIIb.

e OpPraHM30BBIBATH U IUNIAHUPOBATH y4eOHOE COTPYAHUYECTBO C YUUTEIEM U CBEPCTHUKAMU; ONPEACIATh LENU U (PYHKIIMU YYaCTHUKOB, CIIOCOOBI
B3aUMOJICHCTBHS; IUTAHUPOBATH 001IIMe CIOCOOBI padoTHI;

e VYmerb paboTaTh B rpymnie — yCTaHaBIUBaTh padoune OTHOIICHUS, 3 (HEKTUBHO COTPYAHUYATH U CIIOCOOCTBOBATH MPOYKTUBHOM
KOOIIEpaLlMy; yCTpauBaTh IPYNIOBBIE OOCYXIEHUS 1 00ecTeyBaTh OOMEH 3HAaHUSAMH MEX]ly WICHaMU TPYIIbI s IPUHATUS 3()PEKTUBHBIX
COBMECTHBIX PEIICHUI.



e (CaMOCTOSTEeNIbHO OPraHU30BbIBaTh yUeOHOE B3aUMOACHCTBHE B IpyIIe (ONpeaessiTh OOLINe eI, paclpeesaTh POiIH, JOTOBApUBATHCS APYT C

JIPYTOM H T.1.).

Conep:xanue yueOHOr0 npeamera

Howmep u Ha3zBaHue pazaena nporpaMmsl, K-BO
4acoB, COJEPKaHHUE Pa3ena

[Inanupyemsble MpeAMETHbIE Pe3yIbTaThI

BBIITYCKHUK HAYIUTCA:

BBIITYCKHHUK ITOJIYIUT BO3BMOXHOCTb HAYUUTHCS

Beenenne — 4 yaca

Kparkast ucropust pa3Butusi 6uonoruu. MeTo sl
uccnenoBanust B 6uosnoruu. CynHOCTb KU3HU U
CBOMCTBA KMBOI'O. YPOBHU OpraHU3alUH KMBOU
MaTepuH.

- packpelBaThb Ha MpHUMEpax pojb OWOJIOTHH B
(OpMHUpPOBAaHUM COBPEMEHHOM HayyHOW KapTHUHBI
MHUpa ¥ B IPAKTHYECKON AEATEIBHOCTH JIIOJICH;
[OHUMaTb U ONUCHIBATh B3aUMOCBS3b MEXKAY
€CTeCTBEHHBIMH HayKaMu: Owuosorueid, (u3nKoil,
XMMHUEH; YCTaHaBIMBATh B3aUMOCBSI3b IPUPOIHBIX
SIBIICHU;

- JaBaTb HAY4YHOE OOBSCHEHHE OMOJOTUYECCKUM
dbaxrawm, npoIrieccam, SIBJICHUSIM,
3aKOHOMEPHOCTSIM, HCHOJb3yd OHOJOTHYECKHe
TeopuH (KJICTOYHYIO, SBOJIIOIMOHHYIO), YUCHHE O
onocdepe, 3aKOHBI HACICICTBEHHOCTH, 3aKOHO-
MEPHOCTH H3MEHYHBOCTH;

— XapaKTepHU30BaTh COBPEMCHHBIC HANIPABJICHUS B
pPa3BUTUU OMOJIOTUH,

- ONHUCHIBATh WX BO3MOYKHOE HCIIOJh30BaHUEC B
MPAKTUYECKOM JICATEIILHOCTH;

Paznen: Kierka — 28 yacos.

Meronpr  muronoruu.  KilerouHas — Teopwus.
XUMHUYECKUI COCTaB KJIeTKU. Boma u e€ poisib B
KU3ZHENIESITCIIbHOCTH  KIEeTKH. MuHepaabHbIe
BEILIECTBA U UX POJIb B KJIETKE. YTJIEBOABI U UX
pOJIb B KU3HENEATETLHOCTH KJIETKU. JIMuIel 1
UX POJb B JKU3HEACATEIBHOCTH  KIIETKH.
Crpoenne u ¢Qynkmuu OenkoB. HyknemHoBBIE
KHCJIOTBI M HMX pOJIb B JKU3HEIAEATEIbHOCTH
Kietku. AT® w Jgpyrue  OpraHudeckue
coenuHeHuss  KieTku.  CTpoeHHe  KIIETKH.
Knerounass wmemOpana. Aapo. Ilurommazma.
Opranou sl KJICTKH. CpaBHeHue
MMPOKAPHOTHYECKUX U DYKAPUOTHUIECKUX KIIETOK.
CpaBHEHHME KIETOK pacTE€HUH, >KUBOTHBIX H
rpuboB. Heknerounsie hopmel ku3HU. Bupycs
u Oaktepuodaru. OOMEH BEIIECTB M YHEPTUU B
KIIeTKe. ODHEepreTHYecKuid OOMEH B KIIETKE.

- MIOHUMATh CMBICH, Pa3IMYaTh U OMUCKHIBATh
CUCTEMHYIO CBS3b MEKIY

OCHOBOMOJIAralouMu OMOJOTHIECKIUMHE TOHATUSIMU:
KJIETKA, OPTaHU3M, BH]I,

sKocucTeMa, onocdepa;

— HCII0JIB30BaTb OCHOBHBIC METO/Abl HAYUYHOTI'O
MO3HAHUS B Y4EOHBIX OMOJIOTHYECKHIX
HUCCICO0OBAHUAX, IPOBOJAUTE SKCIICPUMEHTEI 110
M3YYCHHUIO OMOJIOTUYECKIX OOBEKTOB U SIBIICHU,
00BSCHAITH PE3YIBTATHI OKCIICPUMCHTOB,
aHAIIM3UPOBATH UX, POPMYITUPOBATH BHIBOIBL;

- 000CHOBBIBATH €MHCTBO KUBOU U HEXKUBOU
MIPUPOJIBI, B3AMMOCBSI3H OPTaHU3MOB U OKPYXKAFOIICH
Cpelbl Ha OCHOBE OMOJIOTHUECKUX TEOPHIA;

— TPUBOJIUTH MPUMEPHI BEIIECTB OCHOBHBIX TPYIIIT
OpPTraHUYECKUX COSTUHEHUN KIETKU (OCITKOB, )KUPOB,
YTJIEBO/IOB, HYKJIGHHOBBIX KHCJIOT);

-laBaTh HAy4yHOE OOBSICHEHHE OMOJOTHYECKUM
dbaxTam, mporieccam, SIBTICHUSIM,
3aKOHOMEPHOCTSIM, HUCIOJIB3Ysl  OHOJIOTHUYECKHE
Teopuu (KIETOYHYIO, SBOJIOIMOHHYIO), YYCHHE O
ounocdepe, 3aKOHBI HACJIEJICTBEHHOCTH,
3aKOHOMEPHOCTH U3MEHYHUBOCTH;

— XapaKTepHU30BaTh COBPEMEHHBIE HAIIPaBJIEHUS B
pPa3BUTUU OMOJIOTHH,

OMHUCHIBATh WX BO3MOXKHOE HCIIOJIb30BaHUE B
MPaKTUYECKOU JeATEITHHOCTH,

— CpaBHUBATH CTIOCOOBI JIEJICHUS KJIETKH (MUTO3 U
MeHno3);




[lutanne kieTku. ABTOTpOGHOE TIHUTAHHE.
doTtocuHTE3. XeMOCHHTE3. ['eHeTnuecknii Koz.
Tpanckpunuus. CuHTe3 OCJIKOB B  KJIETKE.
Perynsius TPAaHCKPUNIUU u
TpaHCISALUU B

KJIETKE ¥ OpraHus3Me.

Pazgesn: Pa3mHokeHHMe W WHAUBHUAYAJIbHOE
pa3BuTHE OPraHU3MOB — 6 4acos.

- (opmynupoBaTh  TUIIOTE3BI
MIPETIOKEHHON  OMOJIOTMYECKON

Ha  OCHOBaHHH
uHboOpMaAUU |

- XapaKTEpru30BaTb COBPEMCHHBIC HAIIPABJICHUSA B
Pa3sBUTHUH 6I/IOJ'IOFI/II/I;

KuzHeHHbI LUK KIeTKH. MwuTto3. AMUTO3. | IpeAaratb BApMaHThl IPOBEPKHU TMIIOTE3; ONKCBHIBaTh HUX BO3MOXKHOE HCIIOJIb30BAaHUE B
Meito3. becnonoe pasmHoxenue. IlosoBoe | — CpaBHUBaTh OWOJIOTHYECKHE OOBEKTBI MEXAY | MPaKTHUYCCKOU JESITEIbHOCTH;
pasMHOXeHHE. Pa3BUTHE TOJNOBBIX  KJIETOK. | COOOM IO 3aJlaHHBIM KpUTEpUsM, JAelaTh BBIBOJbI U | — CpaBHUBATH CIIOCOOBI A€ICHHS KICTKH (MHTO3 U
Omo10TBOpEHHE. OnTrorenes — | yMO3aKJIFOUEHHUsI HA OCHOBE CPaBHEHUS, Meiio3);
WUHIUBUAYAIbHOE pa3BUTUA OpraHusma.
OMOpuoHaNbHBIN TIepuo. [locTaMOprHoHaTBHBIM
HEPUO/I.
Pa3zpnen: OcHoBbl reHeTuku — 18 yacos. - OOBSACHSTH IPUYMHBI HACTIEJACTBEHHBIX 3200JICBaHUM; | - peIarh 3aJadyd Ha IIOCTPOCHHE QparMeHTa
Hcropus pa3BUTUA TEHETUKHU. | —  BBIABIATH  M3MEHYMBOCTHL Yy  opraHusmos; | Bropod nenu JHK mo  mpemnokeHHOMY
['uOpumonorndyeckuii MeTon. MOHOTHOPUIHOE | CPAaBHUBATH HACIEACTBEHHYIO ¢dparmenty nepsoit, ”PHK (MPHK) mo yuactky
CKpelBaHUE. MHOKECTBEHHbIE aJJIeNn. | Y HEHACJEICTBEHHYIO U3BMEHUYUBOCTD; JIHK;
AHanuzupyrolee ckperiuBanue. JuruGpunxoe — pelaTh 3a/Jauyd Ha ONpeleJIeHUE KOJIUYecTBa
CKpeLIBaHUE. 3aKoH HE3aBUCHMOT'0 XPOMOCOM B COMAaTHYECKUX U TIOJIOBBIX KJIETKAX, a
HaCJIeJOBaHUs MIPU3HAKOB. XPOMOCOMHAas Tak)Ke B KJIETKaX MepeJl HayalloM JaeneHus (Meiiosza
TEOpHUsl  HacJeICTBEHHOCTH. BzaumoneiicTBue WM MHUTO3a) MU TI0O €ro OKOHYaHWW ([Jis
HealyieNnbHbIX ~ TreHoB.  [luTomnazmaTtuueckas MHOTOKJIETOYHBIX OPTaHHU3MOB);
HaCJIEICTBEHHOCTh. [ 'eHeTn4yeckoe onpezeneHue —  pemarb  TEHETUYECKHE  3aJayd  Ha
nona. U3menunBocts. Bunpl mytanuii. [Ipuunnet MOHOTHOPUAHOE CKPEIIUBAHHUE, COCTABIISATH CXEMBI
mytammii. CoMaTH4ecKMe U TEeHepaTHBHBIC MOHOTUOPHUIHOTO CKpeITUBaHuUs, TIPUMEHSIS
MYTalHH. 3aKOHBl ~ HACJIEICTBEHHOCTH M MCHOJb3yd
OMOJIOTUYECKYI0 TEPMUHOJIOTHUIO i CHMBOJIHUKY
— YCTaHABIMBATh TUI HACJIEJIOBAHMS U XapakKTep
MPOSIBJICHUSI TpU3HAKa TI0 3aJlaHHOM  CXeMe
POJOCIIOBHOM, PUMEHSIS 3aKOHBI
HACJIEJICTBEHHOCTH;
Pa3znen: I'eneTuka yesioBeka - 6 4acoB. - TPUBOJUTH  JIOKa3aTeIbCTBA  HEOOXOJMMOCTH | - peuarhb TE€HETUYECKHUE 3a7a4u Ha
Metonsl HCCIENOBAHUSA TEHETHKM YEJOBEKA. | COXpaHEHHS OMopa3HOOOpa3ws JUisi YCTOWYMBOTO | MOHOTHOPUIHOE CKPEIIUBAHKUE, COCTABISATH CXEMBI
I'eneTnka n 310poBbe. [Ipo6eMBbl FTeHETHUECKON | pa3BUTHS U OXPaHbl OKPYKAIOIIEH CPE/IbI; MOHOTHOPHUIHOTO CKpELIUBaHUs, MIPUMEHSA
—  OIIGHWBATh  JOCTOBEPHOCTh  OWMOJOTMYECKOHN | 3aKOHBI ~ HACJEICTBEHHOCTH U HUCIOJb3YS

nH(pOpMALIUY, TTOTYYCHHON
13 pa3HbIX UCTOYHUKOB;

OMOJIOrMYECKYI0 TEPMUHOJIOTHIO M CUMBOJIUKY;
— yCTaHaBJIMBaTh TUI HACJIEJOBAHMS U XapaKTep




— TMPEACTaBIATh OMOJOTHYECKYI0 HH(POPMALHUIO B
BHUJIE TEKCTa, TaOmuibl, Tpaduka, IuarpaMMbl |
JienaTh BBIBOJBI HAa OCHOBAHHWM TIPEICTaBICHHBIX
MaHHBIX;

— OILICHMBATh POJIb JOCTH)KCHUM T'€HETHUKH, CEJICKIIUH,
OMOTEXHOJIOTHH B

MIPAKTUIECKON JACSITEILHOCTH YeI0BEKa;

—  OOBSICHATHL HEraTUBHOE  BIIMSHHE  BEIIECTB
(ayikorosisi, HUKOTHHA, HAPKOTUYECKUX BEIIECTB) Ha
3apOJIBIIICBOE PA3BUTHE YEIOBEKA.

CXEME
3aKOHBI

MpU3HaKa IO 3aJaHHOMN
HNPUMEHSA

MIPOSIBIICHUS
POIOCIOBHOM,
HACJIEICTBEHHOCTH;

— OLICHMBAaTh PE3YIbTAThHI
YeJoBeKa U OKPYKarolen
CpCabl, IPOTHO3UPOBATH BO3SMOKHBIC ITOCIICACTBUS
JIESITEIIbHOCTH YEJI0BEKa

A1 CyIIECTBOBAHUA OTACIIBHBIX 6I/IOJIOI‘I/I‘-IGCKI/IX
O0OBEKTOB M LIEJIBIX TPUPOJHBIX COOOIIECTB.

B3aUMOJIEUCTBUSI

Pa3znen: IloBTopenne u 06001eHNE 3HAHNIM.

KanennapHo-rematudeckoe mianuposanue 10 kiacc

Neri/mt Ne Tema ypoxka Mara
TEMBI B TUTaH dakr
paszzaene

BBenenue 4 yaca

1 1 BBoausiii unctpykTaxk no OT. KpaTkas uctopus pazButus O1osoruu
2 2 MeToas! UCCIIEN0BAHUSA B OMOJIOTHU
3 3 CyliHOCTb KU3HU M CBOMCTBA KUBOT'O
4 4 YpOBHU OpraHH3aINH KUBOW MaTepuu

Pa3znen 1. Kinerka 28 yacos
5 1 MeTtoasr nutonoruu. Knerounas teopus
6 2 XUMHUYECKUN COCTaB KIIETKU.
7 3 Bopa u ee pounb B )KH3HENCATEILHOCTH KIETKH.
8 4 MuHepanbHbIe BEIECTBA U UX POJIb B KIIETKE.
9 5 YrneBobl, X KIacCU(UKALUS U POJIb B KUZHEACSITETLHOCTH KIETKH.
10 6 JIunuael ¥ UX poJib B )KU3HENEATEIbHOCTH KIIETKU.
11 7 Ctpoenue 6enkoB U QyHKIINH OCTIKOB.
12 8 HyxknenHoBbIe KUCITOTHI
13 9 AT® u apyrue opraHUuECKHe COSAUHEHUS KIECTKU
14 10 Crpoenue knetku. Kierounass memOpana. Sapo.




15 11 Crpoenue knetku. Lluromnasma. Knerounsiit nentp. Pudocomsr. JI/p Nel
«Habnrooenue Kiemox pacmeHuil u HCUBOMHBIX NOO MUKPOCKONOM HA
20MOBBIX NPenapamax u ux ONUCaHuey.

16 12 OIIC. Kommuieke [Nonpmxu. JInzocomsl. KiteToyHbIE BKIIFOUEHUS.

17 13 Muroxonnapun. [Lnactuasl. OpraHoOUIbI TBUKEHUS

18 14 CxoAcTBa M Pa3NINYmMA NPOKAPMOTUYECKUX U SYKAPUOTUHECKUX KNETOK

19 15 CxoncTBa M pa3nuuus B CTPOCHHMM KJIIETOK PACTEHHUM, >KMBOTHBIX U
rpuooB. JI/p Ne2 «CpasHnenue cmpoeHusi K1emoK pacmeHuil u
HCUBOMHDBIXY.

20 16 Hexnerounsie popmel xu3Hu. Bupycel u 6akreprodaru.

21 17 0O600mmenne «CTpoeHHue KIETKU»

22 18 OOMeH BelecTB U YHEPTUHU B KIIETKE.

23 19 DHepreTu4eckuii 0OOMEH B KJIETKE

24 20 [Turanue KineTKn

25 21 ABToTpodHOe nuTaHue. @OTOCUHTES.

26 22 ABTOTpOHOE NUTaHHE. XEMOCUHTE3.

27 23 I'enernueckuit koa. Tpanckpunuus. CuHTE3 OEIKOB B KIETKE.

28 24 Perynsus TpaHCKPUIIMK U TPAHCISINU B KJIIETKE U OpraHU3Me

29 25 O6o06menne «Ku3HenesaTeNbHOCT KIETKH

30 26 JKW3HEHHBIN UKIT KICTKH.

31 27 MuTto3. AMUTO3.

32 28 Metios.

Pa3nen 2. PazMHOKeHHe U MHAUBUIYAJILHOE PA3BUTHE OPraHU3MOB 6 4acoB

33 1 ®opMbl pa3MHOKEHUSI OpraHu3MoB. becrnosnoe pa3sMHOKEHNE.

34 2 ®opmbl pa3sMHOXKEHUS opraHu3MoB. [lonoBoe pazMHOXKEHHE.

35 3 Pa3BuTHE MOJIOBBIX KIIETOK.

36 4 OnogoTBOpEHHE.

37 5 OnTorene3. DMOpUOHANBHBIN Tiepuoa. JI/p Ne3 «Buvisenenue npuznaxkos
cxoocmea  3apooviulell  yYenogeka U Opyeux MIEKONUMAowux Kak
00KA3amMenbCmeo Ux poocmeay.

38 6 OnTtorenes. [TocTamMOprOHaTBHBINA TIEPUOST.

Pa3znen 3. OcHoBbI reneTuxku 18 yacos

39 1 Hctopus pa3Butusi reHeTukd. [ MOpuI0I0rnuecKuii MeTo.

40 2 3aKOHOMEPHOCTH HacienoBaHus. MoHOruOpHuIHOE CKpemmBanue. I1/p
Nel «Cocmasnenue npocmeuuux cxem cKpewusaHusy».

41 3 Monorubpuanoe ckpemuBanue [I/p Nel «Pewenue snemeHmaprHvix

2EHEMUYECKUX 300a4).




42 4 MHOXeCTBEHHBIE aJIeNId. AHATU3UPYIOIISe CKPEITUBaHUE.

43 ) JluruOpumHoe CKpelBaHWe. 3aKOH HE3aBHCUMOTO  HACIEIOBAHUS
MIPU3HAKOB.

44 6 XpOMOCOMHast TEOpHsI HACIEICTBEHHOCTH.

45 7 BsaumoneiicTBre HeayUieIbHBIX T€HOB.

46 8 [uTommasmMaTuyeckasi HacJIeCTBEHHOCTh

47 9 ['enernueckoe onpeneneHue noja

48 10 N3menunBocTh. MoaudukamoHHass U3MEHYUBOCTb. JI/p Ned «H3yuenue
UBMEHYUBOCTNU Y PACMEHUT U HCUBOMHBIX, NOCMPOEHUE 8APUAYUOHHO2O
paoa u kpugoil. Mzyuenue chenomunos pacmenuii»

49 11 N3menunBocTh. HacnencreseHHass K3MEHYMBOCTh

50 12 Bunel myrauumii. ['eHHbIE 1 XpOMOCOMHBIE MyTallUU

o1 13 Buns! myranuii. ['eHoMHBIE MyTanMu

52 14 [Tpuuunel MyTanuii. Mytarennsie pakTopbl

53 15 ComaTHnueckue U reHepaTuBHbIE MyTalluu

o4 16 [Mpuunnel mytauuit. JI/p Ne5 «Bbvisenenue ucmoyHuKo8 mymazeHos 8
oKpyrcaroueri cpede (KOCBEHHO) U OYEHKA BO3ZMOICHBIX NOCIeOCMBUL UX
GNUSAHUSL HA OPSAHUZMY.

55 17 buonoruueckas poiap MyTanui

56 18 O6o006mienne «OCHOBBI TEHETUKI

Pa3nes 4. I'eneTnka 4esnoBeka 6 yacos

57 1 MeTtoasl uccnenoBaHus TeHETUKH 4denoBeka. [Ip/p Ne3 «Cocmasnenue
POOOCIIOBHOU)

58 2 I'enetnka u 3m0poBke. ['eHHbIE 3200eBaHUS

59 3 I'enernka u 310poBbe. XPOMOCOMHEIE OOJIC3HH.

60 4 [TpoGieMbI reHeTHYeCKOlH 0e30IacHOCTH

61 5 Menanko — reHeTH4ecKoe KOHCYJIbTUPOBaHHE

62 6 Oo6o0muieHne «I eHeTHKA YeTOBEKa

Pa3nen 5. [loBTopenue u 06001eHHe 3HAHMIT 6 YacoB

63 1 CrpoeHune KIeTku

64 2 *U3HepeATeIbHOCTb KNeTKK

65 3 OCHOBBI T€HETHKHU

66 4 Htorosas arrectanus B popMe CEeMUHAPCKOTO 3aHATHUS

67 5 AHanu3 UTOrOBOH aTTeCTalNH

68 6 [ToBTOpenue n 06001IeHNE 3HAHUIA 32 IPONUICHHBINH KypC




MartepuanbHO-TEXHHYECKOE o0ecneyeHne y4eOHOro npeamera

IleuaTHLIe mocoous

HaumenoBanue Komnuectso

Tabnuyor:

CtpoeHue KIeTKH

dortocunTe’

becnonoe pazmHoxeHne

Muto3

Metios

I/IHI[I/IBI/II[yaJ'ILHOC Pa3BUTHUC OpraHru3mMa

MonoruOpuaHoe CKpelrBaHue

JlurubpuHoe CKpeuirBaHue

[TnacTuueckuii 0OMeH

DHepreTuveckuii oOMeH

A I I I I

T'eneTuka nona




NuadpopManmoHHO-KOMMYHUKATHBHbBIE CPeICTBA

HaunmenoBanue Konunuectso
DJEeKTPOHHBI  HOCHUTENb «H(bOYPOK» ( Bumeocroketsr, | 1
MIpe3eHTAINH, TECThI)
JKPaHHO-3BYKOBbIE MIOCOOUS
HaumenoBanue KomuuectBo
TexHuyeckue cpecTBa 00y4eHUs!
HaumenoBanue KomuuectBo
Kommnbrotep 1
[IpunTtep 1
Komonku 1 xoMIuIeKT
HoytOyx 2
[Tnanmer 4
MennanpoekTop 1
WuTepakTuBHAS T0CKa 1
Y4yeOHo-npakTHYECKOE U Y4eOHO0-1a00paTOPHOE 000py/10BaHUE
HaumenoBanue KonuuectBo
Touxa Pocra «ludposas nabopatopus yueHudyeckas» (buonorus...) | 2
Touxka Pocma Kommiekr mocynsl u  oOopymoBaHust  Juis | 2
YYECHUYECKUX OIBITOB.
Habop muxkponpenapamos "Obwasn duonocus" 1

e KoHborarys HUTYaTON BOIOPOCITH 15

e  MuTO3 B KOpEILKE JyKa 15

e Jlposodwua B3pocnas 5

3)




e JlnumHKa 1po30(HiIbI

e Kykonka 1po30odmisl 15
e JlpoGiieHHE SUICKICTKHU JISTYIIIKH 5
e [lpenapar xpoMocom 15
e bakrepuun 5
e [lnasmomecMEl 15
e  Muxkpocomsl

CBeTOBOI MUKPOCKOIT 8

HaGop npeameTHbIX cTeKOoI 5

[IpenapoBayibHBIN HAOOP 1

Touka Pocma Komruiekt repOapueB JeMOHCTPAIIMOHHBIH:

Touxka Pocma KoMIIEKT KOJJIEKUUKA JEMOHCTPAlMOHHBIN:

e Pa3BuTHE HACEKOMBIX C HETIOJIHBIM TPEBPANICHUEM
e Pa3BHTHE HACEKOMBIX C ITOJHBIM IPEBPALICHUEM
e Passurue 0a004YKH
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