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[NHOACHUTEJIbHAA 3AITNCKA

AKTyallbHOCTH M  Ha3HaueHwe mnporpammbl. [Iporpamma paspaboraHa B
COOTBETCTBUM ¢ TpeboBaHusiMH DeepadbHOTO TOCYAApPCTBEHHOI'0 00Pa30BaTEIbHOTO
CTaHJapTa OCHOBHOTO 0OIIero oOpa3oBaHUs, OpPUEHTUPOBaHA Ha obecreyeHue
WHJMBUAYAIbHBIX TOTpeOHOCTEM oOydJaromuxcs ¢ HalpaBlieHa Ha JOCTIKCHUE
IJIAHUPYEMBIX PE3YyJIbTaTOB OCBOEHHUS MPOTPaMMbl OCHOBHOT'O 00IIEro oOpa3oBaHUs C
y4eTOM BBIOOpa Y4YaCTHUKAaMHM OO0pa30BaTENbHBIX OTHOIIEHUWNH KYpCOB BHEYPOUYHOU
NEATEeIbHOCTH. DTO MO3BOJIET 00ECIeUNTh €IMHCTBO 00s13aTebHBIX TpeboBanuit ®I"OC
BO BCEM IMPOCTPAHCTBE IIKOJIHHOTO OOpa3OBaHUS: HE TOJIBKO HAa ypOKE, HO U 3a €ro
npeaeiamu.

AKTyallbHOCTh ~ pe€aiM3allud  JaHHOM  TporpaMMbl  OOYCIIOBJIEHA  CaMoOW
O0COOCHHOCTBIO MPOEKTHO-UCCIIEA0BATEIHLCKON AEATEIbHOCTU. JTa ACATEIbHOCTD JICKUT
B OCHOBE TTO3HABATEILHOTO MHTEpECca pedeHKa, SBIISICTCS 3aJI0TOM YMEHHUS IJIAHUPOBATh
TMro0bIe ICMCTBUS U BaKHBIM YCIIOBHEM YCIICIIHON peanu3anuu uaei. JIroobie usMeHeHust
COBPEMEHHOI'0 OO0IleCTBa CBSI3aHBl C TPOEKTAaMU U HCCIICJAOBAaHUSMH - B Hayke,
TBOpYECTBE, OU3HECEe, OOIIECTBEHHOW KU3HU. [103TOMY BaKHBIM AJIEMEHTOM Pa3BUTHUSI
JUYHOCTU OOydYaromerocs: sBIsSeTcs (OPMUPOBAHUE OCHOBHBIX HABBIKOB IPOEKTHO-
UCCJIEA0BATEIBCKON JIEATEIIBHOCTH.

[Iporpammoii npeaycMoTpeHO (GOPMUPOBAHUE COBPEMEHHOTO TEOPETUUYECKOTO
YpOBHS 3HAaHUW, a TakKe M TMPAKTUYECKOro OIbiTa padoThl ¢ J1abOpaTOPHBIM
0o0OpyZOBaHUEM, OBJIAJICHUE TMPUEMAMU HCCIIEIOBATENILCKON AesTeIbHOCTUH. MeToabl
opraHuzanudd  o0pa3oBaTEIbHOM W  HAYYHO-MCCIEOBATEIbCKOW  JCSTEIbHOCTU
npenycMaTpuBaloT (popmMupoBaHHE Yy OOYyYalOIIMXCS HECTaHAApTHOTO TBOPYECKOTO
MBIIIJICHUS, CBOOOIBI CAMOBBIPAKEHUS M MHJIUBUIYATbHOCTHU CY>KJICHUM.

Jlist mojmHOrO y4eTa MOTPEOHOCTEH ydYalluxcsi B MpOrpaMMe HUCIOJIb3yeTCs
muddepeHIMpOBaHHBI  MOAXOA, YTO CTUMYJIMPYET YyYallerocs K YBEITUYCHUIO
MOTPEOHOCTH B MHIMBHUIYATbHOM, HHTEIUICKTYAIBHON M TTO3HABATEIBHOMN NEATEILHOCTH
Y Pa3BUTHIO HAYYHO-UCCIIEI0BATENLCKIX HABBIKOB. [[porpamma cTaHeT BOCTpeOOBaHHOM
B IEPBYID OYepeAb IIKOJIbHUKAMHM, KOTOpPbIE HUMEIOT CTOWKUNA UWHTEpeC U
COOTBETCTBYIOIIYIO MOTHBALIMIO K U3YYEHUIO MPEIMETOB €CTECTBEHHOHAYYHOTO LIHKJIA,
€CTECTBEHHBIM HAyKaM U TEXHOJIOTHUSIM.

B noapocTkoBOM BO3pacTe yyauiuecs MposiBISIOT CBOIO 3aUHTEPECOBAHHOCTh B TOU
WM WHOW OOJacTH 3HAHWW, HAYYHOM HANpPaBICHUH WM NPodheCcCHOHATHHOU
JeSTENhbHOCTH. TakuMm o00pa3oM, MPOUCXOIUT (OPMUPOBAHHE TO3HABATEIBHON U
po(ecCHOHaNBHON COCTaBISIONICH JIMYHOCTH, TIOMOTAET Y4alleMyCs B OINpPEACIICHUH
OyIylIero *KU3HEHHOTO MyTH U B MPOo(eCCUOHATBLHOM BBIOOPE MOCJIE OKOHYAHUS IIKOJIBI.
[TogoOHOrO poma 3aMHTEPECOBAHHOCTDh CTUMYJUPYET MOCTOSIHHOE KeJIaHUue MIKOJIbHUKA
K T[O3HAaHUIO HOBOTO, PACHIMPEHUI0 U YIUIYOJIEHUIO COOTBETCTBYIOUIUX 3HAHUH, U



MOJIYYCHUIO HOBBIX, B TOM YHCJE MPAKTHUYECKUX HABBIKOB, & TaKXKE MOTHBUPYET
y4aiierocs Ha npodopueHTaIHIO.

[IporpamMma HarlesnieHa Ha TOMOINL PEOECHKY B OCBOCHUU OCHOB OpraHM3allud U
OCYIIECTBIICHUS] COOCTBEHHOU MPOEKTHO-UCCIEIOBATEIBCKON NESITEIBHOCTH, a TAKXKE B
NpUOOpETeHUH  HEOOXOJMMOrO  OmbITa JUisi  paboThl  HAJ  WHAUBUIYAIHHBIM
HCCIIeIOBAHUEM WM TPOEKTOM. [Iporpamma moMoXkeT MIKOJIBHHUKY B Oojee TiyOoKoM
M3YUYEHUU MHTEPECYIoel ero o0JacTh €CTECTBEHHBIX HayK, a TakKe B MPUOOpPETCHUU
B2XHBIX COITMAIBHBIX HABBIKOB, HEOOXOIWMBIX JUIsI MPOAYKTUBHON CONHMAIA3AIMU U
dbopMupoBaHUs IPAKIAHCKON TTOZUIINU:

- HaBbIKa CaMOCTOSITEJILHOTO PEIICHUS AaKTyaJdbHBIX HCCIEI0BATEIbCKUX WU
NpPaKTUYECKUX 3ajJlad, BKJIIOYAIONIETO B ce0s YMEHHE BUJETh M AaHAJIU3UPOBATH
npoOJeMbl, HYXJAroluecs B peIIeHWHd, YMEHHE JACTalbHO mMpopadaThiBaTh U
peaTu30BbIBaTh CIIOCOOBI paOOTHI C HUMU, YMEHHUE TIAHUPOBATH COOCTBEHHYIO paboTy U
CaMOCTOSITEIbHO KOHTPOJIMPOBATH CBOE MIPOJIBMIKEHUE K JKEJIAeMOMY Pe3yJIbTary;

- HaBbIKa TeHEpUpOBaHMS W o]opMiieHUs COOCTBEHHBIX HACH, 00JICUCHHUS] UX B
yII0OHYIO JIs pacpocTpaHeHus: Gopmy;

- - HaBBbIKA YBXUTEIHHOTO OTHOIICHHUS K UY)KUM B3IJISIIaM U UAEsIM, 0()OPMIICHHBIM
B paloTax JApyrux IJIOJEH, APYruX aBTOPOB - BIAJENbIEB HHTEIIEKTyaIbHON
COOCTBEHHOCTH;

- HaBblka  NyOJWYHOrO  BBICTYIUIGHHS  Tiepea  OOJNBIIOW  ayJuTOpHUEH,
apryMeHTHUPOBAaHMUS U OTCTaMBaHUS CBOEH TOYKHU 3pEHHs, OTBETOB Ha BOIPOCHI
CBEPCTHHKOB M B3POCIBIX, YOEKIACHUS JIPYTUX B CBOEH MpaBOTE, MPOIABUKEHUS CBOMX
uaewu;

- HaBblka PabOTHl CO CHEIHAIU3UPOBAHHBIMU KOMIBIOTEPHBIMHU IPOTpaMMaMH,
7a00paTOpPHBIM  O00OpPYJIOBAaHUEM, TEXHHUYECKUMHU YCTPOHCTBaMH, OHOIMOTECYHBIMU
dbongamMu.

Kpome Toro, pabora MmIKOJbHHMKA HAJ MPOCKTOM WM HUCCIEIOBaHHEM OyIeT
CIIOCOOCTBOBATH U PA3BUTHUIO €TO aJIEKBATHOW CAMOOIICHKH.

BapuauTthl peaju3anuu nporpaMMsbl 4 (pOpMbI IPOBEACHUS 3aHATH.

JlanHast mporpamMma paccurTana Ha paboTy co IMIKoJIbHUKaMU 9 kiaccoB. [lemarory
Ba)KHEE aKIEHTUPOBATh CBO€ BHHMAaHHME HE CTOJBKO HAa KaueCTBE pe3yJibTaTa MpOeKTa
WJIM UCCJIEIOBAHUS, CKOJIBKO Ha TOM, YTOOBI YUAIIUIICS MOTyYall 3HAHUS, B TOM YUCIIE U
4yepe3 BBITIOJIHCHHE MPAKTHYECKOTO 3aJaHUs, Jeiall BBIBOAbI M YMO3AKIIOYCHHS Ha
OCHOBAaHHUHU CBOETO MCCIICIOBAHUS, YIWICS CPABHUBATD €TI0 PE3YyIbTAThI C TECOPETHUSCKUM
MaTepraioM W WCCIIECIOBAHUAMH APYTHX IIKOJbHUKOB. Takum oOpa3oMm, MIKOJIHHUK
OCBOUT OCHOBBI MPOEKTHO-HCCIIENOBATENBCKON JEATEIbBHOCTH W MPHOOPETET HaBBIK
KPUTHUYIECKOTO OTHOIICHUS K MaTepray.

[Iporpamma pa3zOuta Ha MOIYJH, KOTOPbIE MOTYT OBITh HCIOJB30BaHbI JHOO



YaCTHYHO, 00 MONMHOCTHIO. «IIpakTHueckue padboThl O OMOJIOTUU» pacCUMTaHbl Ha 34
yaca B roa B 9 kiaccax .

B3aumocBs3b ¢ mporpammoii BocnutaHus. [IporpamMmma kypca BHEYpOUHOU
NEeATeNIbHOCTH pa3paboTaHa C ydeToM pekomeHjauuit denepaabHON MPOTPaMMBI
BOCIIUTAHUS, YUUTHIBAET MICUXOJIOTO-TIEJarOrMY€CKNE 0COOCHHOCTH JTaHHBIX BO3PACTHBIX
KaTeropuid. JTO MO3BOJIAET HA MPAKTUKE COCAUMHUTH OOYYaIOIIYI0 U BOCHUTATENIbHYIO
NeSTENbHOCTD elarora, OpPUEHTUPOBATh €€ HE TOJIBKO Ha MHTEJUIEKTYalbHOE, HO U Ha
HPaBCTBEHHOE, COLIUATILHOE pa3BUTHE PeOCHKA. DTO MPOSIBISETCS:

- B NPUOPUTETE JIMYHOCTHBIX PE3YJIbTATOB pEAM3aAlUU MPOTrpaMMbl BHEYPOUHOU
JEeSTENbHOCTH, HAIEAIINX CBOE OTPaXXEHUE U KOHKpeTu3anuio B deepanbHoi paboueit
nporpamme Bocnutanus OOO;

- B BO3MOXHOCTH KOMILUICKTOBAHUSI PA3HOBO3PACTHBIX TPYMN JJIi OpraHU3alyiu
PO OPUCHTAITMOHHOM JIESITEIIBHOCTH IKOJIbHUKOB, BOCIIUTATEIILHOE 3HAUEHUE KOTOPHIX
OTMEYaeTCsl B MPOTPpaMMe BOCIIUTAHUS;

- B UHTEPAKTHBHBIX (¢opMax 3aHATHH Ui NIKOJIBHUKOB, OOECTICUMBAIOIINX
OOJIBIIIYI0O WX BOBJICYCHHOCTh B COBMECTHYH) C II€IaroroM W JAPYTUMHU JETbMH
JEeSITEHHOCTD U BO3MOXKHOCTh 00pa30BaHMs Ha €€ OCHOBE JIETCKO-B3POCIIBIX OOIIHOCTEH,
KIFOUEBOE 3HAYEHUE KOTOPBIX A BOCIUTAHUS [OJYEPKUBAETCA MPOrpamMMOM
BOCITUTAHMUS.

OcoOenHocTH padoThl yUuTeJIsl O MPOrpamMme. 3ajiadya yuyuTessl COCTOUT B TOM,
YTOOBI COTPOBOXKIATH MPOIECC MPOPECCUOHATBHON OPUEHTAIIUY IKOJIBbHUKA, PACKPHIBAS
NOTEHIIMAN  KaXJIOro 4Yepe3 BOBJICYEHHME B  MHOTOOOpa3Hyl0  JAESTENbHOCTD,
OpraHU30BaHHYIO B pa3HbIX GopMmax. [Ipu sTom pe3ynbTaToM pabOThI yUUTENS B IEPBYIO
ouepeb SBISETCA TMYHOCTHOE Pa3BUTHE ydanlerocs. JIMUHOCTHBIX PE3yJbTaTOB YUUTEIb
MOXET JOCTUYb, yBIIEKash YyYE€HHWKAa COBMECTHOW U HWHTEpPECHOH UM 000uUM
JEeSTENbHOCTBIO,  yCTaHaBIMBasT  BO  BpeMs  3aHATUH  J10OpOKeNaTeIbHYIo,
NOJIICP>)KUBAOITYI0 aTMOC(epy, HACHIIAs 3aHSITHSI IICHHOCTHBIM COJIEpKaHUEM.

[IpumepHas cxema NpoBeNEHUS 3aHITUN O NPOTrPaMME:

1. OOBsicHEHHE TEOPETUIECKOTO MaTepHalia Mo TeMe.

2. IlonroToBka K OKCHEPHUMEHTAIBHOMY 3aHITHIO, OOCYXICHHE OOBEKTOB IS
MPAKTHYECKOTO 3aHATHUS.

3. IlpoBeneHne MPaKTHYECKOTO 3aHATHUSI - OCHOBHAS 3a7ja4a OCBOCHHE METOOJIOTUH
JAHHOT'O SKCIIEPUMEHTA.

4. I[lo oxOHYaHUU TIpearaercsi AETSAM, KOTOpble€ 3aUHTEPECOBAINCH JTAHHBIM
AKCIEPUMEHTOM, Pa3BUTh €r0 B UCCIEAOBATEIbCKUN MPOEKT. Jig 3TOoro o0cykaaroTcs
00BEKTHI, KOTOPBIE YICHUK OYyI€T UCCIEeI0BATh, COCTABUTH TUTAH DKCTIICPUMEHTA.

5. [loMoYb yueHHKY IPOAHAIM3UPOBATH PE3YyJIbTAThl SKCIIEPUMEHTA.

OueHuTh pe3ynbTaThl MPOCKTHO-UCCIEAOBATEIBCKON AEATEIbHOCTH HIKOJbHUKOB



MOXHO B TIpOLEcCe 3alluThl HMMU CBOMX pabOT B paMKax IIKOJbHOH y4eOHO-
-IPaKTHYECKOW KOH(epeHInu



COIAEPKAHUE YYEBHOI'O KYPCA

«IIpakTH4eckue padorsl mo Ouosorun» 9 Kiace (34 yaca)
1. Monekynapnasa ouonozusn. (10 uacoes)

OCHOBHBIE BEXH Pa3BUTHS MOJICKYJISIPHOU OMOJIOTHUH.

HyxnennoBsie kucinotbl. OCHOBHBIE NPUHIUIIBI cTpoeHus. [IpakTudeckast paboTa
«Boigenenne JIHK wu3 OGananay». Ilpaktuueckas pabora «Mogens JIHK-opurammy.
Marpuunble cuHTE3bl. PerumMkamus - OCHOBa KIJIETOYHOrO JAeiieHudA. [IpuHumIb
permukanuu. [Ipaktudeckas pabota «PerinkaruBHas MammHa (Mrpa-I1eMOHCTPAIIHS ).

Mytanuu. Yto BeI3bIBaeT udmeHenus B crpoenuu JJHK. [IpuHumne! penapanum.

Tpanckpunuus. [Ipaktrudeckas padota «Cuina mpoMoTopar.

I'enetnueckuit xon. I[lpaktuueckas pabota «PemieHue 3amay Ha TeHETUYECKUUH
koa» Tpancisauus. [Ipaktudeckas paborta « CuHTE3 OEIKOBY.

Opranuzanusi reHoMa BUPYCOB I[IpOTMBOBUPYCHBIE CpEACTBA, MEXAHU3MBbI HX
JIEVICTBHUSL.

Opranuzanus reHoma OakTepuii AHTHOAKTEpUATHLHBIE rpenaparsl.
UccnenoBarensckas padbora «PacrpocTpaneHrne aHTHOMOTUKOPE3UCTEHTHBIX OaKTEepHii»
Opranuzanus TeHOMa SyKapuoT ['eHoMHOe pepaktupoBanue. IIpakTudeckas pabota
«PaboTta B COBpeMEHHBIX TeHeTHUeCKUX Oa3ax maHHbIX. [IpoBenenue In silico ananmsa
IIOCJIEI0BATEIILHOCTENU T€HOBY.

2. Monekynapusie ocnoewbl cenemuxu (10 uacos)

IIpenmer reneruxku. Kpartkag wucTtopust pa3BUTHS  MPEACTABICHHUS O
HACJIEJCTBEHHOCTH.

OT reHa K MpU3HAKy: Kak packpacuTh Kota. Yto Takoe npusHak? IlyTh oT rena o
npuzHaka. Mytanuu. Asuienu. ['eTepo3urorsl U TOMO3UTOTHL. J[OMUHAHTHBIE W
peuieccuBHbie ayienu. PoneBas wurpa «Amienu». MccnenoBaTeabCKUM — MPOEKT
MyTarennsie GpaKkTOpHI.

I'ens1 cTposT opranu3M. BrirroueHue u BEIKIIFOUeHUE 001bI10r0 Habopa reHoB. Kak
KJIETKA TOHUMAIOT, KaKkue TeHbl JOJKHBI pabdorath. PoneBas urpa «Cyanba KIETKWY.
I'enbi-nepexntouatenu. [Ipaktruueckoe 3a1aHne «AJIITOPUTMBI 1J1s1 KIETOK.

JIuckpeTHOe HacjedOBaHWE MPU3HAKOB. 3aKOHbI MeHens: OIMH T€H - OAWH
npu3Hak. Cxema CKpelluBaHUsl. 3aKOH €IMHO00pa3us TMOpUI0B MEPBOrO MOKOJICHUS.
[Ipaktnueckoe 3amanne «EamHOOOpa3ue MepBOTO MOKOJCHHS». 3aKOH PaCHICTUICHUS
MpU3HaKa BO BTOpOM mnokoneHuu. [Ipaktnueckoe 3amanue «Pacuierienne Bo BTOpOM
nokojaeHun». MccneqoBaTenbCKuil MPoekT «3akoHbl I'. MeHiens B 9KCIIEpUMEHTE.

3akoHbpl MeHzensa: HEeCKOIbKO TEHOB - HECKOJIBKO MPHU3HAKOB. JurmbpumHoe
ckpemmBanue. HeszaBucumoe pacxoxaeHue xpomocoM. [Ipakthueckoe 3agaHue
«Pemerka [lenneray. CuemieHHOe HaclIe10OBaHHUE.



B3anmopeiictBue reHoB. AulenpHOe M HealuienbHoe. [IpakTmueckoe 3aHsTHE
«B3anMoaeicTBUS reHOB (MOJEIMPOBAHNE CUHTE3a U TPAHCIIOPTA MUTMEHTA B KIIETKY)»

Onpenenenue nona. [lonoBeie xpomocoMbl. Camiiel 1 caMku. Biausinue paxtopoB
OKpYXKarIlen cpeabl. XpOMOCOMHOE ompeaeneHue nosa. IlonoBble XpOMOCOMBI.
[Ipaktnueckoe 3aganue «HacnemoBanme, cuersieHHoe ¢ mnojgom». IIpobiema
JOIIOJTHUTEIIBHOU X -XPOMOCOMBI Y KEHIIUH. TpeX1BETHbIE KOLIKHU.

3. Monexynapusie ocnosuwt cenexyuu (14 uacos)

I'enbl B nonynamusax: Beiaukoe paBHoBecue. [lonmymsuus. YacToThl BCTpEUaeMOCTH
npu3HaKa u aens. YpaBHeHue Xapau-BaitnOepra. [Ipaktudeckoe 3amanue «4acToThl
ajuienieid, TeHOTUNnoB U  (eHotunoBy». MccnemoBaTenbCKUi  MPOEKT  «AHaIU3
T€HETUYECKON CTPYKTYPHI MOMYJISUK (Ha OCHOBE 3aKkoHa Xapau-BaitHbepra)y.

[Tonynsiuu MEHSAIOTCS: YUCJIEHHOCTh, MUTpalMsi U BBIOOp cymnpyra. DakTopsl,
KOTOpBI€ BBIBOJAT TMOMYJALMIO W3 paBHOBecus Xapau-BaitnOGepra. YucineHHOCTD
nonynsnuu. Pomeas wurpa «Oddext ocHoBatensi». PoneBas wurpa  «3ddekt
OyThUIOUHOTO TropibIKay. Jlpeid renoB. Myranuu. HecnydaitHoe ckpelniuBaHue.
N3omsmus.

[Monmynsuuu MeEHAOTCS: €CTECTBEHHBIN 0TOOp. MeXaHu3M JeliCTBUS
ecTecTBeHHOTo oTOOpa. JIBrxKymuii oroop. Poneras urpa « EctrecTBeHHBIN OTOOPY.

MoaudukanronHas U3MEHYUBOCTb. Crartuctuueckue 0COOEHHOCTH
MoauduKanoHHOM n3mMeHunBocTH. HccienoBarensckue padbotsl «MonudukanmonHas
M3MEHYMBOCTh PACTEHUM B MpEIesIaxX BaILIETO MECTA KUTEIbCTBA.

HacnenoBanne KOJMYECTBEHHBIX MPU3HAKOB. KoJIWYeCTBEHHBIE MPU3HAKH.
CpenoBass W3MEHUYMBOCTH Ipu3HaKa. [IOMCK T'€HOB KOJIMYECTBEHHBIX IPU3HAKOB.
Onnonykneotuaubie BapranThl TeHOB. JIHK-yum. [TonHOreHOMHBIN aHaIN3 acCOIUalIMiA.

«Ombl» Han reHoMoM. [loctrenomuast spa. OOpaTHasi reHeTuka. «OMHKCHBIE»
uccinenoBanus. [Iporeom, mertabonom. [IpakTuueckoe 3ananue « ATpOHOMBI».

JlomecTuKaruss U MEHTPHl T'€HEeTHYECKOro pasHooOpasus. [louckwm pacteHuit ¢
«XOpOIIMMMY TPU3HAKAMU [IJIsi dYesnoBeka. LIeHTpbl TeHeTHdeckoro pa3sHoOOpasusl.
Huxomait BanoBuy Basumnos. Cenexums. KomOuHanmonHas M ruOpHIHAS CEJICKITHUS.
I'erepo3uc. Ilpaktnueckoe 3aganue «l'OMOIOrMYecKHe PsAAbl  HACIECICTBEHHOM
W3MEHUYHUBOCTH.

CoxpaHuTh U U3YYUTh I€HbI, YTOObI MEHATh Oyayinee. Kak mpaBUIbHO XpaHUTH
redpl. KOJUIeKIuu  TEHEeTHYeCKWX  pecypcoB  pactenmid. [Ipaktukym  w/wnm
UCCIICIOBATEILCKAN TPOSKT «MeToIbl KyJbTUBUPOBaHUS IN VIr0 mis coxpaHeHUs
TEHETHYECKUX PECYPCOB PACTEHUN U JJIs1 YCKOPEHHOM CEJIEKIUN.

['eHeTnueckue NEHTPHI B HAIEH CTpaHe. | 1e 3aHMMarOTCA TeHETUKON U
TEHOMHMKOM JIJIs1 HYX/J[ CEJIbCKOTO.



IIJTAHUPYEMBIE PE3YJIBTATHBI
OCBOEHUA KYPCA

3aHsATUS B paMKax MOporpaMMbl HalpaBlieHbl Ha oOOecredYeHue JOCTHXKEHUS
IIKOJbHUKAMU  CICAYIOUIUX  JUYHOCTHBIX, METANpPEAMETHBIX H  IPEAMETHBIX
o0pa3oBaTeIbHBIX PE3YJIHTATOB.

JInuHOCTHBIE pe3yJbTAThI:

B cghepe epasicoanckoeo socnumarusi: TOTOBHOCTh K KOHCTPYKTUBHOM COBMECTHOM
NESATeIbHOCTH TP BBITIOJIHEHUW HUCCIEIOBAHUM U TMPOEKTOB, CTPEMJICHHE K
B3aMMOIIOHUMAHHIO U B3aUMOIIOMOIITH.

B cpepe nampuomuueckoeo eocnumanus: OTHOIICHUE K OMOJIOTUU KaK K BaKHOU
COCTABJISIIONICH KYJIBTYpPbl, TOPJAOCTh 3a BKJIAJ POCCUHUCKMX M COBETCKUX YUEHBIX B
pa3BUTHE MUPOBON OMOJIOTUYECKON HAYKH.

B cghepe dyxosno-npascmeennoco éocnumanusi: TOTOBHOCTH OLICHUBATH
MOBEJIEHNE M TIOCTYNKW C TIO3UIIMM HPABCTBEHHBIX HOPM M HOPM DKOJOTHYECKOMH
KyJIbTYpbI; IOHUMaHUE 3HAYMMOCTH HPABCTBEHHOI'O aCIEKTa JCATEIbHOCTU YEIOBEKA B
MEJUIIMHE ¥ OMOJIOTHH.

B cgepe scmemuuecxoco e6ocnumanus: TIOHUMaHWE pPOJU  OUOJOTHH B
(bopMHUPOBaAHUY ICTETUUECKONU KYJIBTYpPbI JIMYHOCTH.

B cghepe uzuueckoco eocnumanus, Gopmuposanus Kynvmypul 300p08bs U
IMOYUOHAILHO20 01a20N0NY4Us: OTBETCTBEHHOE OTHOIIEHHWE K CBOEMY 3/I0POBBIO U
YCTaHOBKA Ha 3[I0POBBII 00pa3 KU3HU (30pOBOE MUTAHKE, COOIOICHHE TUTUEHNYECKUX
IIPaBWJI U HOPM, COATAaHCHPOBAHHBINA PEKUM 3aHATUN U OTAbIXA, PETYIsIpHAs PU3nyYecKast
AKTUBHOCTH); OCO3HAHKE MOCJEACTBUI 1 HETIPUATHE BPEAHBIX MPUBBIYEK (yIOTpebdieHne
AJIKOT0JISI, HAPKOTUKOB, KypeHHUE) U UHBIX (OPM Bpeaa it (PU3NIECKOT0 U IICUXUYECKOTO
3I0POBBS; COOJIIOJIEHUE TPaBHJI OE30MaCHOCTH, B TOM YHCJIE HAaBBIKM 0€30IaCcHOTO
MOBEJICHHSI B IPUPOJHON cpefie; cPOpMUPOBAHHOCTh HaBbIKa pedIieKCUH, yIpaBlIeHUE
COOCTBEHHBIM YMOIIMOHAIILHBIM COCTOSTHUEM.

B cghepe mpyoosoco eocnumarnus: aKkTUBHOE y4acTHE B PEUICHUU MPAKTUYECKUX
3a/1a4 (B paMKax CeMbH, IITKOJIBI, TOPOa, PECITyOTNKH ) OMOIOTUYECKON 1 SKOJIOTUIECKON
HAIPaBJICHHOCTH, WHTEpPEC K MPAKTUUYECKOMY H3YUYEHHUIO MpodecChii, CBSI3aHHBIX C
Oouomnoruei.

B cghepe sxonocuueckoco 6ocnumanus: OpHEHTAIIMs HA IPUMEHEHHE
OMONOTUYECKUX 3HAHUH TPU PEIICHUH 3a/1a4 B 00JIaCTH OKPYKAIOIIEH CPeIbl; OCOZHAHKE
AKOJIOTUYECKUX MPOOJIEM U MyTEeH UX pelIeHuUs; TOTOBHOCTh K YYaCTHIO B TPAKTHUYECKOMN
NEATEeNIbHOCTU SKOJIOTMYECKON HAIPABICHHOCTH.

B cghepe nonumanusa yennocmu nayunoeo nosnanus: OpUEHTAIIMS Ha
COBPEMEHHYIO CHUCTEMY HAyYHbIX TMPEJICTABICHUI 00 OCHOBHBIX OHOJIOTHYECKUX
3aKOHOMEPHOCTSX, B3aUMOCBS35IX YEJIOBEKA C MPUPOJHON U COLIMATIBHOW CPENION;



MMOHUMAHHE POJIU OMOJIOTMYECKON HAYyKH B (POPMHUPOBAHUM HAYYHOTO MHUPOBO33PECHUS;
pa3BUTHE HAyYHOH JI0003HATEIBHOCTH, MHTEpeca K OMOJIOTrMYEeCKON HayKe, HaBBIKOB
UCCJIEeI0BATENbCKON JEATENbHOCTH.

B cghepe aoanmayuu k usmensarowumcs yciosusam coyuanbHou u npupooHou
cpeobl:  aJieKBaTHas OLEHKA U3MEHSIOLIUXCS YCIOBUM; IPUHATUE PEILICHUS
(MHAMBUIyaTbHOE, B TPYIIE) B H3MEHSIOUIMXCS YCJIOBUSX HAa OCHOBAaHWUU aHaln3a
Ouonornyeckoil WH(OpMaLMU; TUIAHUPOBAaHUE JEHUCTBU B HOBOM CUTyallud Ha
OCHOBAaHMHU 3HAHUN OMOJOTUYECKUX 3aKOHOMEPHOCTEM.

MeTanpeaMeTHbIe pe3yJbTAThI:

B cghepe osnaoenus ynusepcanohvimu yuebHbIMU HOZHABAMENbHBIMU OCUCMBULMU:
bazoBble Jornyeckre 1eUCTBUSA:

* BBIIBISATh U XapaKTepU30BaTh CYIIECTBEHHBIE TPU3HAKKH OHOJOTHUYECKUX
00BEKTOB (SIBJICHU );

* yCTaHaBJIMBaTh CYIIECTBEHHBI TIpU3HAK KIacCU(PUKAIUU OHOJIOTHUUECKUX
00BEKTOB (SIBIICHHWM, MPOIIECCOB), OCHOBAHUS Il OOOOIIEHHS] M CpaBHEHWS,
KpUTEPHUHU MPOBOJIUMOTO aHAJIN3a;

* ¢ y4€TOM NPEIJIOKEHHON OMOJIOrMYECKOM 3a/laud BBIABIATH 3aKOHOMEPHOCTH U
POTUBOPEUUSI B pacCMaTpuBaeMbIX (akTax U HAONIOACHUAX; MpeaiaraTh
KPUTEPUH JIJISl BBISIBJICHUSI 3aKOHOMEPHOCTEHN U MPOTUBOPEUHHL;

* BBIBIATH JAehUUUTHI HMHPOPMALMH, JTAHHBIX, HEOOXOJUMBIX [UIsl pEelIeHUs
MOCTaBIICHHOM 3a]1a4u;

* BBIBISTH TNPUYUHHO-CIIEJCTBEHHBIE CBSI3U TNPU HU3YYCHUH OMOJOTUYECKUX
SABJICHUA W TIPOLIECCOB; JeNiaTh BBIBOABI C HUCIOJIb30BAHHEM JI€yKTUBHBIX U
WHAYKTHUBHBIX YMO3aKIIOUECHUN, YMO3AKIIOUEHUHN TI0 aHaIoruu, (hopMyaupoBaTh
TUIOTE3bl O B3aUMOCBSI3SIX;

*  CaMOCTOATEIILHO BBIOMPATH CIIOCOO pelieHus] y4eOHOM OMOJIOTHYECKOW 3a/1auu
(cpaBHUBATh HECKOJIBKO BAPHUAHTOB PEIICHHS, BHIOMPATh HANOOJIee TOIXOIAIINMN C
y4€TOM CaMOCTOSATEIBLHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble UCCAEI0BATENBCKUE JICUCTBHUSL:

* HCIOJB30BaTh BOMPOCHI KAK UCCIIEA0BATENBCKUN HHCTPYMEHT O3HAHMS;

* (dopmynupoBaTh BOMPOCH, (UKCUPYIONIUE Pa3pbiB MEXKAY pEAITbHBIM U
KENATeTbHBIM  COCTOSSHHEM  CUTyallMh, OO0BEKTa, U  CaMOCTOSITEIIbHO
YCTaHABIIMBATh UCKOMOE U JIAHHOE;

* (¢dopmupoBaTh  THMOTE3Y 00  WCTHHHOCTH  COOCTBEHHBIX  CYXKIICHUH,
apryMEHTHPOBATh CBOIO MO3UIMI0, MHEHUE;

* MPOBOAUTH MO CAMOCTOSITEILHO COCTABIIEHHOMY IJIAHY HaOJII0/IEHUE, HECTOKHbBIN
OMONOTUYECKUN DKCIIEPUMEHT, HEOOJBIIIOE WCCIEJOBAHUE M0 YCTaHOBIICHUIO
0COOEHHOCTEH OMOJIOTHUECKOT0 00BhEeKTa (TIpoIecca) H3ydIeHNUs,

* [PUYUHHO-CJICJCTBEHHBIX CBSI3€M W 3aBUCUMOCTEH OHMOJOTMUYECKUX OOBEKTOB
MEXTy COO0M;

* OLEHUBATh Ha MPUMEHUMOCTb M JOCTOBEPHOCTh HMH(OPMAIUIO, MOJYYCHHYIO B




X0J1€ HaOJIIOIEHUSI U SKCIIEPUMEHTA;

CaMOCTOSITeIbHO (popMynupoBaTh 000OIIEHUST U BBIBOABI MO pe3ysbTaTaM
MPOBEIEHHOIO HAOMIOACHUS, HKCIIEPUMEHTA, BJIAJE€Th WHCTPYMEHTAMH OLEHKHU
JOCTOBEPHOCTH IMOJTYYEHHBIX BEIBOJOB U 0000LIEHUM;

IPOrHO3UPOBATH BO3MOXKHOE JalIbHENIIee Pa3BUTHE OMOIOTHYECKUX MTPOLIECCOB U
UX TOCIEACTBUS B QHAJIOTHYHBIX MM CXOJHBIX CUTYalUsAX, & TAKXKE BbIIBUIAThH
NPEANONOXKEHUSI 00 UX Pa3BUTUU B HOBBIX YCIOBUSIX U KOHTEKCTAX.

Pabora ¢ nadopmanmeii:

IPUMEHATH Pa3IMYHbIE METObl, UHCTPYMEHTHI U 3aMPOCHI MPU TTOUCKE U 0TOOpE
Ouosiornueckor wHGOpPMAUM WM JAHHBIX W3 HCTOYHUKOB C YYETOM
pe1JIoKEHHON yueOHOM OMOIOTHYecKoM 3a1aun;

BLIOMpaTh,  aAHAJU3UPOBATh, CUCTEMATH3UPOBATH U  HHTEPIPETHUPOBATH
OuoJIornYecKyro HHGOPMAIIUIO Pa3TUYHBIX BUIOB U (POPM MPEICTABICHUS;
HAXOJIUTh CXOJIHBbIC apPTYMEHTHI (ITOTBEPIKIAIOIINE UM OTPOBEPraroiinue OaHy U
Ty K€ HJICI0, BEPCUIO) B PA3IMYHBIX HHPOPMAITMOHHBIX HCTOYHUKAX;
CaMOCTOSITEILHO BEIOMPATh ONTUMAaIBHYIO (POpMY IpeacTaBiIeHUsT HHPOpMAITUU U
WUTIOCTPUPOBATH PENIAEMBIE 33/1a4l HECIIOKHBIMU CXEMaMU, TMarpaMMamMu, HHOM
rpaduKoi U MX KOMOMHAIUSAMU;

OIICHUBAaTh HAAEKHOCTH OHMOJIOTMYECKOW HH(POpMAIIUU TI0  KPUTEPHSIM,
IIPEIJIOKEHHBIM YUUTEIEM UIH CHOPMYIUPOBAHHBIM CaMOCTOSITEIBHO;
3alIOMUHATh U CUCTEMATU3UPOBATH OMOJIOTUYECKYIO0 HH(POPMAITHIO.

B cghepe osnaodenus ynusepcanbohvimu yueOHbIMU KOMMYHUKAMUSHBIMU OCUCH 8USMU
OOmenHue:

BOCIIPUHUMATh U (HOPMYITUPOBATH CYKICHUS, BBIpAXKaTh HMOIIUU B TMPOIECCE

BBITIOJIHCHUS MMPAKTUYCCKUX U Ja00OPaTOPHBIX padoT;
BBIpAXKaTh ce0s1 (CBOIO TOUKY 3PCHHS) B YCTHBIX U TUCHMEHHBIX TEKCTaX;

pacno3HaBaTh HeBepOalbHBIE CpeacTBa  OOIIEHHWsA, TIOHMMATh 3HAYCHHE
COLIMANIbHBIX 3HAKOB, 3HAaTh U PACIO3HABATh MPEANOCHUIKM KOH(IUKTHBIX
CUTYalllid ¥ CMATYATh KOH(QIUKTHI, BECTH MIEPETOBOPHI;

NOHUMATh HAMEPEHUs [JPyruX, MPOSIBIATh YBAXKUTEIbHOE OTHOIIECHHE K
co0eceTHUKY U B KOPPEKTHOU popme (hopMyIrpoBaTh CBOU BO3PAKEHUS;

B XOJI¢ IMajiora W/Wiu AUCKYCCUH 3aJ1aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMon
OMONOTMYECKON TeMbl M BBICKA3bIBaTh WJEH, HAIlCJIEHHbIE Ha pelIeHUue
OMONOTUYECKOH 3a7]a4M U MOIepKaHUE OJIaroKeIaTeIbHOCTH OOIIEHUS;
COMNOCTABJISITh CBOU CYXIEHUSA C CYXICHUAMH JAPYIMX YYaCTHHUKOB AHAIOra,
0OHapyKHUBATh PA3INYMUS U CXOJCTBO TO3HUITUH;

MyOJIMYHO TIPENCTABIATH PE3YNIbTATHl BBITIOJTHEHHOTO OWOJOTHYECKOTO OIbITa
(9KCIIEpUMEHTA, UCCIIEI0BAHMS, TPOCKTA);

CaMOCTOSITEILHO BBIOMPATH POopMAaT BBICTYIUICHHS C YUETOM 3aJ]1ay IPE3CHTALINU U
OCOOCHHOCTEM ayJIUTOPUU M B COOTBETCTBUM C HHUM COCTAaBISITh YCTHBIE U
MUCbMEHHBIE TEKCTHI C UCTIOJIb30BAHUEM HILTFOCTPATUBHBIX MAaTEPUATIOB.
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CoBMecCTHAS IEATEILHOCTH (COTPYIIHUYECTBO):

MMOHMMATh W HCIOJB30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIWBHAYaJbHOU
paboThl MpU PEIICHUU KOHKPETHON OMONOTrHYecKo MpoOsaeMbl, 0OOCHOBBIBATH
HEOOXOUMOCTh MPUMEHEHHUs TPYNNOBBIX (GOPM B3aUMOJICUCTBUS MPU PEIICHUU
MOCTaBJIEHHON y4eOHOM 3aa4H;

PUHUMATH 11€JIb COBMECTHOM JIEATEIbHOCTH, KOJUIEKTUBHO CTPOUTH JEUCTBUS IO
e€ JOCTHXKEHUIO: pacCTpeleNsTh PO, AOTOBAapUBATHCS, 00CYXKIaTh MPOLECC U
pe3yabTaT COBMECTHOM pabOTHI;

yMeTh 00001IaTh MHEHHUS HECKOJBKHX JIIOJCH, MPOSBISATb TOTOBHOCTH
PYKOBOJIUTH, BHITIOIHATH MOPYUCHHUS, TTOTUUHSIITHCS;

IUIAHUPOBATh OPraHU3alMI0 COBMECTHOM pPabOThI, OMpENEesTh CBOIO poJib (C
y4€TOM TPEANOUYTEHUM U BO3MOXXHOCTEM BCEX YYaCTHUKOB B3aWMOJICHCTBUS),
pacrpenensaTh 3aJadyd MEXAy 4YieHaMH KOMaHJbl, y4acTBOBAaTb B TPYMIOBBIX
dbopmax paboTsl (006CY)IeHUsI, OOMEH MHEHUSIMHU, MO3TOBBIC IIITYPMbI U UHBIC);
BBITIOJIHSITH CBOIO YacTh pabOThI, TOCTUTATh KAYECTBEHHOTO Pe3yJibTaTa 10 CBOEMY
HaIPaBJICHUIO U KOOPJAMHUPOBATH CBOU JICUCTBUS C IPYTUMHU YJICHAMH KOMaH/IbI;
OIICHWBAaTh KAa4eCTBO CBOEr0 BKJaJa B OONIMHA TPOIYKT TIO KPUTEPHSIM,
CaMOCTOSITETbHO  COPMYJTUPOBAHHBIM  YYaCTHUKAMH  B3aWMOJICHCTBUS,
CpaBHUBATh PE3YJIbTAThI C UCXOIHOM 3a/1a4eil M BKJIAJl KaXKI0T0 YieHAa KOMaH/IbI B
JOCTI)KEHUE Pe3yJIbTaTOB, pa3leNsiTh CPepy OTBETCTBEHHOCTH M MPOSIBISTH
TOTOBHOCTH K MPEJIOCTABICHUIO OTUYETA Mepe]] TPYMIION;

OBJIaJIETh CHCTEMOW YHHUBEPCAJIbHBIX KOMMYHUKATHUBHBIX JEHCTBUHM, KOTOpas
oOecrieunBaeT CHOPMHUPOBAHHOCTh COLMAIBHBIX HABBIKOB M 3MOILMOHAIBHOTO
WHTEJJIEKTA IKOJIbHUKOB.

B cgepe osnaoenusn ynusepcanvuvimu yueOHbiMU pecyIssmusHbIMU OellCMBUAMU.:
CaMoopra"u3alims:

BBISIBIIAITH TIPOOJIEMBI JUISI PEIICHUST B JKU3HEHHBIX M YYEOHBIX CHTYAIHsIX,
UCTIOJB3Ys OMOJIOTHUUYECKUE 3HAHUS;

OpPUEHTUPOBATHCS B PA3IMYHBIX MTOIX0/IaX MPUHATHS PEIICHUH (MHIUBUYAIBHOE,
NPUHSITHE PEIICHUS B TPYIIE, MPUHATHE PEIICHUN TPYIIION );

CaMOCTOATENFHO COCTABJISATH AITOPUTM pEIICHUs 3aj7ady (WM €ro 4YacTh),
BBIOMpaATh CHoco0 pemeHus Yy4eOHOW OMONOTHYECKOM 3amadu ¢ Y4ETOM
UMEIOIUXCS PECYpCOB W COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
npeaaraeMbie BApUAHThI PEIICHUM;

COCTaBIATh IUTAH JEUCTBHM (IUIaH peamu3aluy HaMEYSHHOTO aJrOpuTMa
pElIeHMsI), KOPPEKTUPOBATh MPEIJIOKEHHBI aJITOPUTM C YYETOM TOJTYYCHHS

HOBBIX OMOJIOTHYECKUX 3HAHUN 00 M3ydaeMOM OMOJIOTHYECKOM OOBEKTE;
nenaTh BEIOOp U OpaTh OTBETCTBEHHOCTH 3a PEILICHHE.

CaMOKOHTPOJIb (pediekcus):

BJIQJIETh CITIOCOOAMM CaMOKOHTPOJISI, CAMOMOTHUBAILIMH U pedIIeKCHH;
JlaBaTh aJICKBATHYIO OLICHKY CUTYAIlMU U MIpeIJIaraTh IUIaH €€ U3MECHEHUS;
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* YUYUTHIBaTh KOHTEKCT U MPEABHIETh TPYAHOCTH, KOTOPHIE MOTYT BOSHHKHYTbH MPHU
pemieHny  y4yeOHOW OHOJIOTMYECKOM 3ajJadu, aJanTupoBaTh pEIICHHE K
MEHSOLTUMCS] 00CTOATEIBCTBAM;

* OOBSACHATH MPUYHMHBI JOCTIKEHUS (HEJOCTHIKECHHS) PE3yJIbTaTOB JAESITEIHHOCTH,
JaBaTh OICHKY TNPUOOPETEHHOMY OMBITY, yMETh HAXOAWTh IIO3UTUBHOE B
MIPOU30LIEIIIEN CUTYallUH;

* BHOCHUTh KOPPEKTHBHI B JESITEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITETHCTB,
M3MEHUBIINXCS CUTYaAIMH, YCTAHOBJICHHBIX OITUOOK, BOHUKIINX TPYAHOCTEH;

* OIIEHUBATh COOTBETCTBHE Pe3yJbTaTa IEIH U YCIOBHUSIM.

OMOIMOHAIBHBIA MHTEIICKT:

* pa3nuuaTh, Ha3bIBaTh W YIPABIATH COOCTBEHHBIMU OSMOIMSMHU U SMOIUSMHU

JIPYTUX; BBISBIISITh U aHAJTU3UPOBATH TPUYMHBI DMOIIHH;

* CTaBUTHh ceOS HA MECTO JIPYyroro 4eJOBEeKa, MOHWMATh MOTHUBBI W HaMEpEeHUSs
ApYroro,

*  PEryJIupoOBaTh CIIOCOO BBIPAKECHHS IMOITUH.

* TIpPUHATHE CEOS U APYTHX;

* OCO3HAaHHO OTHOCHUTBLCS K JPYTOMY UEJIOBEKY, €r0 MHEHHIO;

* TpPU3HABATh CBOE MPABO HA OMIMOKY U TaKOE K€ MPABO JIPYToro;

* OTKPBITOCTH ce0€ U APYTUM;

* 0CO3HaBaTh HEBO3MO>KHOCTh KOHTPOJIUPOBATH BCE BOKPYT;

* OBJAJETh CUCTEMOUN YHMBEPCAJIbHBIX YUYEOHBIX PETYISTUBHBIX IEUCTBHM, KOTOpas
oOecrieunBaeT (POPMUPOBAHHE CMBICIOBBIX YCTAaHOBOK JIMYHOCTH (BHYTPEHHSS
MO3UIUSl JIMYHOCTH), W >KU3HEHHBIX HABBIKOB JIMYHOCTH (ympaBiieHUus CcOOOMH,
CaMOJUCUHUIUIMHBI, yCTOWYUBOTO TTOBEACHUS ).

IIpeaMeTHBIE pe3yJabTAaThl OCBOCHHS IIPOrPaMMBbI
B nmo3naBatenpHOM (MHTEIIEKTYaJIBHON) cdepe:

- TpUOOpETEeHHE ONbITa MCIOJIb30BAHUS METOJ0B OMOJIOTHYECKOW HAYKH C IICNBIO
U3y4deHUs OMOJOTHYECKUX OOBEKTOB, SIBIICHHM M MPOIECCOB: HAOJIOACHUE, OMHUCAHUE,
MIPOBEJICHUE HECIOXKHBIX OMOJOTUYECKUX OIBITOB M JKCIEPHUMEHTOB, B TOM YHCIIE C
MCITIOJIb30BAaHUEM aHAJIOTOBBIX U TU(DPOBBIX OMOTOTHUUECKUX TPUOOPOB U HHCTPYMEHTOB;

- ¢dopMHpOBaHUE YMEHUS WHTETPUPOBATH OHOJIOTHUECKHE 3HAHUA CO 3HAHHUSIMU
IpyTruX y4eOHBIX MpeaAMETOB ((hU3NKH, XUMUH, reorpaduu, oOMECTBO3HAHUS U T. 1. );

- (¢dopMHupOBaHUE YMEHHI pernaTh yueOHbIC 3aa9i OMOIOTHYECKOTO COACPKaHNUS,
BBISIBIISITh ~ IPUYMHHO-CIICJICTBEHHBIE  CBSI3U, IPOBOJAUTH KAYECTBEHHBIC U
KOJIMYECTBEHHBIC PACUETHI, JICJIaTh BEIBOIBI HA OCHOBAHUH TOJTYUYEHHBIX PE3YIbTaTOB;

- ¢opMHupOoBaHME YMEHHUS IUIAHHUPOBATH y4yeOHOE HCCIEAOBAHHME WM MPOCKTHYIO
paboTy ¢ y4eTOM MOCTaBICHHOU 1eNu: (OPMYIHPOBATH MPOOIEMY, TUTIOTE3y U CTABHUTH
3aJladyd WCCJIEOBaHMs, BHIOMpATh AJCKBATHO ITOCTABICHHOW IIETM METOMBI, JeNaTh
BBIBOJIBI TIO PE3YJIbTaTaM UCCIICIOBAHUS WU IPOSKTHON JESATEIHHOCTH;

- (opmupoBanue  umHTEpeca K  yriayOJeHHIO  OWOJOTHYECKMX  3HAHMH
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(mpennpoduiibHas NOAr0TOBKA U MPo¢ecCHOHANIbHASI OPUEHTALIMsI) U BBIOOPY OMOJIOTUN
KaK MpOQMIBHOIO MpeIMeTa Ha CTYIIEHU CPEAHET0 MOJHOro o0pa3oBaHus A Oyayuien
npoeCCUOHANILHON  JIESITENIbHOCTH, B 00JacTH OWOJOTMU, MEAUIUMHBI, HKOJOTHH,
MICUXOJIOTUH, BETEPUHAPUH, CEIIbCKOTO XO3SMCTBA;

- BJaJeHUWE HaBbIKaMu palboThl ¢ uWHPOpPMAlLUE  eCTeCTBEHHO-HAyYHOTO
COJIep>KaHusl, MPEJICTABICHHON B pa3HoOl gopme (B BHJE TEKCTa, TAOJWYHBIX JaHHBIX,
cxeMm, TpadukoB, auUarpamm, MoJelield, HU300pakeHui), KPUTUUYECKOTO aHaIu3a
HH(pOpMAIINK U OLICHKU €€ I0OCTOBEPHOCTH;

- YMEHHUE WHTETPUPOBATh OMOJIOTUYECKUE 3HAHMS CO 3HAHUSIMU JPYTUX YUEOHBIX
PEAMETOB; UHTEPEC K YIIYOJICHUI0O OMOJIOTMYECKUX 3HAHUM W BBIOOPY OMOJIOTHMU Kak
npo@UIBHOTO TpeIMeTa Ha YPOBHE CpeaHero ooiiero ooOpa3oBaHus s Oyayuien
npodeccuoHaIbHON JIESATEIBHOCTH B 00JacTU OWOJIOTHUH, MEIAUIMHBI, SKOJIOTHUH,
BETEPUHAPUU, CEIBCKOIO0 XO34MCTBA, TMHUIIEBOM MPOMBIIIJIEHHOCTH, TICUXOJIOTHUH,
UCKYCCTBa, CIIOPTAa - UMETh YETKHE TMPEJCTABICHUS O MAaTEPUATTMCTUUCCKON CYITHOCTH
T€HOMOB KUBBIX OPTaHU3MOB U PETYIISIIUIO UX paOOTHI;

- 3HAaHUE OCHOBHBIX (PAKTOPOB OKPYKAIOIIEH Cpelbl, BIMSIONIUX HA pPa3BUTHE U
CYIIIECTBOBAHME KMBBIX OPTAHU3MOB, aIaNTalluil K akTopaM OKpYKaIoIeH CpeIbl;

- 3HaHWE OCHOBHBIX IMOJXOJ0B OMOTEXHOJOTHH, UCIIOIB30BAHUS €€ JTOCTHKEHUIN B
COBPEMEHHOM XKU3HH YeJIOBEKa, OCOOEHHOCTH MCIOJb30BAHUS KUBBIX OPTaHU3MOB IS
IPOU3BOJCTBEHHBIX HYXk ]| YEJIOBEKA;

- 3HAHWE OCHOBHBIX MOAXOAOB CEJECKIIUU U OMOTEXHOJIOTHUHU KYJIbTYPHBIX PACTEHUH,
XapaKTepu30BaTh  TEHETUYECKH  MOAUGUIMPOBAHHBIE  pPACTEHHUs,  OMNEPUPOBATH
NOHSATHSIMHU, THOpUIW3alUsg, OTHAJICHHAass THOpUIu3alusi, HCKYCCTBEHHBIM OTOOD,
reTepo3uc, TpaHcpopMallus, MyTareHes, TeHeTUYECKOE PeIlaKTUPOBAHNUE;

- TNOHMMAaHHE  MOJEKYJSPHBIX MEXaHM3MOB  peaju3allid  HacleJACTBEHHOMU
uH(GOpPMAIIHM 1 YMEHHE CBOOOJHO ONEPUPOBATH OCHOBHBIMH TOHSITHSIMHU MOJICKYJISIPHOM
OMOJIOTHY U €€ COBPEMEHHBIX HAMPABIEHUN — IeHOMUKH, METar€HOMHUKH, TPOTCOMUKH;

- 3HaHWE OCHOBHBIX 3a00JIEBAHMI YETTOBEKA, MEXaHMU3MOB UX Pa3BUTHS, CITIOCO0AX UX
JTUArHOCTUKHU U JICYEHUS,

- ¢dopMHpOBaHUE YMEHUS HCIOJIH30BaTh MOHITHWHBIM ammapar U CUMBOJUYECKUN
A3bIK TECHETUKH, TPAMOTHOE TPUMEHEHHNE HAYYHBIX TEPMUHOB, TOHSATHI, TEOPHIl, 3aKOHOB
I O0BSCHEHUsSI HAOII0IaeMbIX OHMOJIOTUYECKUX OOBEKTOB, SBJICHUM M IIPOIECCOB,
MO3BOJIIOIIUX 3aJI0KUTh (DYHIAMEHT HAyYHOT'O MUPOBO33PEHUSI.

B nenHoCcTHO-OpHEHTAIIMOHHOM cdepe:
- 3HaHHUE, YTO MPUMEHEHHUE COBPEMEHHBIX TEXHOJOTUI MOJICKYJIIPHON OMOJIOrUU
MO3BOJISICT YCIICIITHO PEIaTh TaKue 31000 JHEBHBIC MPOOIEMBI, KaK OXpaHa OKPYKaroIIeH
Cpelbl, COXpaHEHHE 3JI0POBbS YEIOBEKA, KOHTPOJIb K BOCCTAHOBJICHHE SKOCHCTEM.

TEMATHYECKOE IINTAHUPOBAHHUE
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Moayab4 «lIpakTHyeckue padoTsl mo omonorum» 9 kiacc (34 yaca)

Tembl OCHOBHOE CO/lepKaHMe JeATeIbHOCTD
IIKOJbHUKOB
Tema 1. OcHOBHBIE BEXU passuTtus|[ [pakTnueckas pabora
MoJiexyJissipHast MOJIEKYJIIPHOU ounonoruu.«Beinenenne JIHK u3

ouosorust (10 4)

HyxienHoBbIE KUCTIOTHI.

OCHOBHBIE TPUHITUIIBI CTPOEHUS.
MatpuuHbie CUHTE3BI. Perukanus -
OCHOBA KJIECTOYHOTO JICJICHUS.
[[pyHUMIIBI pETUTMKALIAH.

MyTtanuu. UTo BBI3BIBAET U3MEHECHUS
B ctpoeHuu JJHK. [TpuHiums
penaparuu. TpaHCKPUIILUSL.
['enetnueckuii koj. Opranuzamus
reHoma BUPYCOB [IpoTUBOBUPYCHBIE
CpElICTBA, MEXaHU3MBI UX JICUCTBUS.
Opranuzanus reHoma 6akTepui
AHTHOAKTEpHUATbHBIC TTPETapaThl.
OpraHuzaiusi FTeHOMa 3YKapuoT.
['eHOMHOE peJaKTUPOBAHUE.

OaHaHay.
[IpakTuyeckas padora
«Mogens JIHK-
OpUTaMU».
[IpakTuueckas paborta
pabota «PemnkaTuBHas
MallliHa (Urpa-
TIEMOHCTpAIUA)».
[IpakTuueckas pabora
«I TP (Mmoaennb
aMIUTH(UKAIIAS Ha
Oymare)y.
[IpakTrdeckas padbota
«Cua mpoMoTopa.
[IpakTrdeckas padbota
«Pemenue 3aga4 Ha
TCHETUYCCKHUM KOJI.
Tpancasuus.
[IpakTrdeckas padbora
«Do AT OEIIKOBY.
ccnenoBaTenbckas
paboTta
«Pacnpoctpanenue
AHTUOMOTUKOPE3UCTECHT
HBIX OaKTEpHil».
[IpakTHueckas
pabota«Pabora B
COBPEMEHHBIX
rCHETHICCKUX 0a3zax
nanabiX. [IpoBeaenue In
silico ananusa
M0CJICI0BATEIILHOCTEN
TCHOB).
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Tema 2.
MoJiexkyJIspHble
0oCcHOBBbI reHeTuxu (10

)

[Ipenmer renetuku. Kpatkas
VCTOPHSI PA3BUTHS NIPEACTABIEHHUS O
HACJIEICTBEHHOCTH.

OT rena K npu3HaKy: Kak pacKpacuTh
koTa. Yto Takoe npusHak? IIyTs OT
reHa J10 Npu3Haka. Myranuu.
Amienu. ['erepo3uroTs! u
FOMO3UTOTHI. JIOMUHAHTHBIE U
PELIECCUBHBIE AJIEIIN.

[ eHbl cTposAT OopranusM. BxiroueHue
U BBIKJIFOUEHHE OOJIBIIOTO Habopa
reHoB. Kak KJIIETKM TOHUMAIOT, KaKue
reHbI JOJKHBI pad0TaTh.
JIMCKpETHOE HACIIEIOBAHHE
NPU3HAKOB. 3aKOHBI MeHiens1: OauH
I'€H - OJIUH npu3Hak. Cxema
CKpelIMBaHus. 3aKOH eIMHO00pa3us
rUOpPUIOB TIEPBOTO MOKOJICHUS.
3aKOH paclieruieHus IPU3HaKa BO
BTOPOM MOKOJICHUU. 3aKOHBI
MeH1el1s1: HECKOJIBKO T'€HOB -
HECKOJIbKO Mpu3HaKkoB. luruOpugHoe
ckpewrBanue. HezaBucumoe
PACX0XKJIEHUE XPOMOCOM.
CleIuIeHHOE HACJIEJOBAaHUE.
B3anmMoeiicTBue reHoB. AJJIEIbHOE
U HeaJuienbHoe. Onpeenenye noJa.
[TonoBbie XxpomocoMbl. CaMIIbl U
camku. Briusane gpakropos
OKpy’Karouen cpeapl. XpoMOCOMHOE
omnpeneneHue nona. [lomoseie
XxpoMocoMElI. [IpoGiiema
TOITOJTHUTEIIBHON X -XPOMOCOMBI Y

PKCHIIIMH. TpeXHBeTHBIe KOIIKH.

PoneBas urpa «Annenn».
HccnenoBaTenbCkum
poeKT MyTareHHbIe
(aKTOpBHI.

Ponesas urpa «Cyan0a
KJIETKN». | €HbI-
MEPEKII0YATENH.
[IpakTHUecKoe 3aaHNE
«AJITOPUTMBI 151
KJIIETOK).

[IpakTHUecKoe 3aaHNE
«Enunoob6pasue nepBoro
MMOKOJICHUS».
[IpakTHUecKoe 3aaHne
«Paciieruienue Bo
BTOPOM MOKOJICHUW.
HccnenoBaTenbCKui
MPOEKT «3aKoHbI I
MeHenas B
HDKCIIEPUMEHTE.
[IpakTryeckoe 3a1aHue
«Pemetka [leHHeTar.
[IpakTHUecKoe 3aaHne
«Hacnenosanue,
CLECIUIEHHOE C I1OJIOM.
[IpakTHUecKoe 3aHsATHE
«B3anMOIeCTBUA TEHOB
(MoAeIMpOBaHUE CUHTE3a
Y TPAHCIOpPTA IUT'MEHTA B
KIIETKY)».
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Tema 3.
MoJiexkyJIspHble

OCHOBBI CeJIeKIHU
(14 4)

[ eHbI B MOMYJALUAX: BEIUKOE
paBHoBecue. [lonymsiuusa. YacToTsl
BCTPEUYAEMOCTH MPU3HAKA U
aJuIeIs. Y paBHeHUE Xap/Iu-
Baitn6epra. [onynsiuun
MEHSIOTCS: YACIIEHHOCTb,
MUTpaIys U BIOOp CyTpyra.
DaKTOpbI, KOTOPHIE BHIBOAST
MOMYJISALNUIO U3 PABHOBECHS Xap/n-
BaiinOepra. UucieHHOCTh
nonyisiuuu. Ponesas urpa
«IddexT ocHoBarens». dpeiid
reHoB. Myrtanuu. Heciywarinoe
ckpemuBanue. M3onsmus.
[Tonynauuyu MEHSIOTCA :
€CTECTBEHHBIN 0TOOp. MexaHu3m
NeNCTBHS €CTECTBEHHOTO 0TOOpA.

JIBroKyIImii 0TOOp.
MoaudukanruoHHas
M3MEHYUBOCTH. CTaTHCTHYECKHUE
0COOCHHOCTH MOJIU(PUKAITMOHHOMN
n3MeHunBocTH. HacnenoBanue
KOJINYECTBEHHBIX ITPU3HAKOB.
KonnuecTBEeHHBIE TPU3HAKH.
CpenoBasi ”3BAMEHYHBOCTh

npu3Haka. Koapdumuent
HaCJIeIyeMOCTH Npu3Haka. OTBeT

Ha 0TOOp. [Tonck reHos

[IpakTHUeckoe 3a1aHUE
«HacToTh! ajuteneu,
TCHOTHUIIOB U
(heHOTHUIIOBY.
VccrenoBaTenbCKkui
MPOEKT «AHAJIN3
rCHETHYECKOM
CTPYKTYPbI IOMYJISIIUU
(Ha OCHOBE 3aKOHa
Xapau-Baitnsepra)y.
Ponesas urpa «9¢pdext
OYyTBUTOUYHOTO
TOPJIBITITKAY).

PosieBas urpa
«EcTecTBeHHBIN
0TOODY.
McciienoBaTelbCKHE

paboTHI
«MoaudukanronHas

N3MEHYUBOCTD
PACTEHU B mpeienax
BaIllero MecTa
PKUTEITBCTBAY.
[IpakTHueckoe 3a1aHue
«ATPOHOMBI».

HpaKTI/I‘IeCKOC 3aJaHuC
«['oMonornueckue

PSLABI HACJIEACTBEHHOMN
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KOJINYECTBEHHBIX MPU3HAKOB.
OnHOHYKIEOTUAHBIE BAPUAHTHI
reHoB. [[HK-uum. [TostHOreHOMHBIN
aHaIN3 aCCOIMAIUM.

«OmpI» Hag reHomoM. IlocTtrenHoMHas
bpa. OOpaTHas TeHETUKA.
«OMMKCHBIE» UCCIICIOBAHMUS.
[IpoTeom, meTaboIOM.
JloMecTuKaus U HEHTPEI
FEHETUYECKOr0 pa3HO0Opa3usi.
[TorCKku pacTEHNUM ¢ «XOPOILIUMI)
MpU3HAKaMHU JJid 4yesioBeka. LIeHTphl
FEHETUYECKOr0 pa3HO0Opa3usi.
Huxkonait UBanosuu BaBuios.
Cenexuua. KomOnuamonnas u

ruOpuiHas cenekuus. I'eteposuc.

N3MCHUYHUBOCTH.

CoXpaHUTh U U3YUYUTH
T'€HBI, YTOOBI MEHSITh
oynymiee. Kax
MPAaBUWIBLHO XPaHUTh
renbl. Komekuun
T€HETUYECKUX
PECYpPCOB PACTEHHUM.
[TpakTuky™m u/unu
HCCIIEN0BATEIbCKUI
MPOEeKT: MeTo bl
KyJIbTUBHPOBaAHHUS IN
VItro as coxpaHeHus
T€HETUYECKUX
PECYpPCOB PACTEHU.

KAJIEHJAPHO- TEMATUYECKOE TINTAHUPOBAHUE

Monys 4. «IIpakTHYecKHe padoThI M0 OHOJOTHH » 9 Kiaaccesl -34 yaca

No ‘ KoJymmyecTBo yacoB ‘ DJIEKTPOHHBIE

n/ Tema 3ansTHS dopma IpakTHYecKue HuppoBLIe

I Bcero KoOHTpOS paGoTEI oOpa3oBaTe/ibHbIE

pecypcbl

OCHOBHBIE BE€XU Pa3BUTHUSA
MOJIEKYJIIPHON OHOJIOTHH.
HyxknenHnoBbie KUCTOTHI.
OCHOBHBIE TPUHLIUIIBI POII

1 |lctpoeHusa. MaTpuunbie 1 https://resh.edu.ru/
cuHTe3bl. Perutnkanus - Nps.firesn.edu.
OCHOBA KJIETOYHOT'O
nenenud. [IpuHuunb
peIUTUKAIUN
Myranuu. YTo BbI3bIBAET
W3MEHEHUS B CTPOCHUH
JHK.
[IpakTuueckas pabota POIII

2 |«Beigemeame JHK  u3 1 httos://resh.edu.ru/
OaHaHay. MLps./iresh.edu.
[IpakTueckas pabota
«Mogpens JIHK- opuramm».
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[IpuHIMIBI penapanum.
Tpanckpunuus.
[TpakTuyeckas pabora
pabota «PermukaTuBHAs
ManiHa (urpa-

POIII

3 JIEMOHCTPALIHS). https://resh.edu.ru/
[IpakTuyeckas pabora
«IIP (Mmonens
amMIuHUKaIys Ha
Oymare)».
I'enernueckuii kox.
[IpakTnueckas pabora
«Cuta mpoMoTOpay. POII
4 |IIpaktuueckas paboTa httos://resh.edu.ru/
«Pemenue 3a1au Ha Ups./ITesn.equ.
TEHETHYECKUM KOJI.
Tpancisauusa».
Opranuzanus resoma
BHPYCOB POII
5 |IIpoTuBOBHpYCHBIE _
CPEJICTBA, MEXAHM3MbI X https://resh.edu.ru/
JEUCTBUSA
Opranuzanus reHoma
6 OakTepuit PO
AHTHOaKTEpHATILHBIC https://resh.edu.ru/
npenapaTsl
7 Opranuzanus reHoma POIII
JYKapHOT . https://resh.edu.ru/
8 I'enomHoe POl
pEeIaKTHPOBAHKE https://resh.edu.ru/
[IpakTnueckas pabora
«DonIuHT OENKOBY.
HccnenoBatenbckas
9 pa60T§ POl
https://resh.edu.ru/
«Pacmpoctpanenue LS./ Tesh
AHTHUOUOTHUKOPE3UCTEHT
HBIX OaKTepuii».
«PaboTa B cOBpeMEHHBIX
TreHeTUYECKUX 0a3ax
10 naHHbIX. [IpoBenenue In POIII
silico ananmza https://resh.edu.ru/
MOCJIEeI0BATENbHOCTEN
TE€HOBY.
[Ipeamer reneTukmu.
11 Kpatkas ucropust pazButus POIII

MMpEACTaBJIICHUA O
HaCJICIACTBCHHOCTH.

https://resh.edu.ru/

18


https://resh/
https://resh/
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https://resh/
https://resh/
https://resh/
https://resh/
https://resh/

12

Ot rena k npu3HaKy: Kak
packpacuTh KoTa. Uto
Takoe npusHak? [1yTs oT
reHa J10 IpU3HaKa.

POII
https://resh.edu.ru/

13

Myranuu. Anieny.
I'eTepo3uroTe u
TOMO3HUTOTHI.
JloMuHaHTHBIE U
peleCCUBHBIC AJUICIIH.
Ponesas urpa «Amnenn.

0,5

POII
https://resh.edu.ru/

14

I'eHsI cTpoST OpranusM.
Bxirouenue u
BBIKJIFOUEHHE OOJIBIIIOTO
Habopa reHoB. Kak kieTku
MMOHUMAFOT, KAKUE TeHBI
JTOJDKHBI padoTaTh.
Ponesas urpa «Cyans6a
KJIETKW». [ eHbI-
MepPEKITI0YaTEeNH.

0,5

POIII
https://resh.edu.ru/

15

JluckpeTHOE HacIeI0BaHUE
MIPU3HAKOB. 3aKOHBI
Mennens: oIvH I'eH - OINH
npusHak. Cxema
CKpEILMBaHUS. 3aKOH
eaMHO00pa3us THOPHUIOB
MEPBOr0 MOKOJEHUS
[IpakTrnueckoe 3amanue

«AJTOPUTMBI AJISl KJIETOK.
[IpakTiueckoe 3amaHue
«Ennnoobpasue nepBoro
MTOKOJICHUSD.

POII
https://resh.edu.ru/

16

3akoH paciiCIICHUA
IIpU3HaKa BO BTOpOM
MMOKOJICHUH. 3aKOHBI
Menens: HECKOJIbLKO
I'CHOB - HCCKOJIBKO
IIPU3HAKOB. HpaKTI/I‘IeCKOG
3ajaHue «PaciienineHue Bo
BTOPOM ITOKOJICHUU).

POII
https://resh.edu.ru/

17

JlurubpuHoe
CKpEILLMBaHHUE.
HezaBucumoe
pacxXoXkKIEHUE XPOMOCOM
[IpakTrueckoe 3a1anue
«Pemerka Ilennera.

POII
https://resh.edu.ru/
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https://resh/
https://resh/
https://resh/
https://resh/

18

CueruieHHoe

HacJIeI0BaHUE.
B3anmoneicTBue reHoB.
AJuienpHOE U
HeaJlJIeJIbHOE.
Onpenenenue noJa.
[TonoBBIE XPOMOCOMBL.
Camiibl 1 caMKHu
[IpakTrueckoe 3aganue
«Hacnenosanmue,
CLICTVIEHHOE C [T0JIOM.
[IpakTrueckoe 3aHsaTHE
«B3anMo1elicTBUS T€HOB
(MonenupoBaHue CUHTE3a U
TpaHCIOpTa MUTMEHTA B
KIIETKY)».

POII
https://resh.edu.ru/

19

Bnusinue ¢pakropos
OKpYXKaroIllenl Cpeibl.
XpOMOCOMHOE
oTnpezieNieHue noJa.
[TonoBbIE XPOMOCOMBL.

POIII
https://resh.edu.ru/

20

[IpoGnema
TOIIOJTHATEILHOM
X-XpOMOCOMBI Y KEHIIHH.
TpexiBeTHbIE KOIIKH.

POII
https://resh.edu.ru/

21

UccnenoBarennckuit
MpoeKkT MyTtareHHbie
(hakTopsI.
Wccnenosarensckuit
MPOEKT «3aKoHbI [
Meupens B
AKCIIEPUMEHTE.

1
3ammra
NMPOEKTOB

POII
https://resh.edu.ru/

22

['enb1 B monmymsinusx:
BEIINKOEC

paBHOBecue. [lomymsanus.
YacToThl

BCTPEYAEMOCTH IIPU3HAKA U
ajuiesisi. YpaBHEHUE
Xapau-

Baitn6epra.

POII
https://resh.edu.ru/
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https://resh/
https://resh/
https://resh/

22

HucneHHOCTD
nonyisinuu. Ponesast urpa
«Apdext ocHOBaTEN.
€HTPbI TEHETUYECKOT O
pa3znooOpasusi. [loucku
pacTEHUN € «XOPOLIUMU»
MIpU3HAKaMHU [yl YeJIOBEKa.
L{eHTpBI reHeTHYECKOTO
pa3zHooOpa3us. Hukomnai
HNBanoBuu BaBuios.
Cenexuus.
KombOunanmonnas u
rUOpUIHAs CENEKIIHS.
I'eTepo3suc.

1
3ammTa
pedeparton

POIII
https://resh.edu.ru/

23

Apeiid

reHoB. Myranuu.
Hecnyuaiinoe
ckpemnBanue. M3onsuus.
Ponesas urpa «3¢dekr
OYTBIJIOUHOTO
TOPJIBIIIIKAY.

Ponesas nrpa
«EcTecTBeHHBIN

0TOOPY.

POIII
https://resh.edu.ru/

24

[Tonynsiuuu MEHSIIOTCS:
€CTECTBEHHBIN 0TOOD.
Mexannzm

NEUCTBYUS €CTECTBEHHOTO
oTbOopa.

POII
https://resh.edu.ru/

25

JIBKyImuii 0To0pP.
Mo udukanoHHas
W3MEHYHBOCTD.
Crarucrudeckue
0COOCHHOCTHU
MOIU(DUKAITHOHHO N
W3MEHYHUBOCTH.
[IpakTryeckoe 3aaanue
«YacToTsI ajienet,
TCHOTHIIOB U
(heHOTHUIIOBY.

POII
https://resh.edu.ru/

26

Hacnenosanue
KOJIMUECTBEHHBIX
MIPU3HAKOB.
KomnmuecrBenHsie
MIPU3HAKHU.

POII
https://resh.edu.ru/
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https://resh/
https://resh/
https://resh/
https://resh/

CpenoBasi UBMEHYHBOCTh
npusHaka. Koaddumuent
HacJeAyeMOCTH MPU3HAKa.

27 OtBer 1 POII
Ha oTOOp. [Touck renoB https://resh.edu.ru/
KOJIMYECTBEHHBIX
MIPU3HAKOB.

OHOHYKIICOTUIHBIC
BapUAHTHI TCHOB.

28 JHK-gum. 1 POl
[ToTHOTCHOMHBIHN aHAN3 https://resh.edu.ru/
accolHaIuu.

«OMBD» HaJ TEHOMOM.
[Toctrenomuas 3pa.

29 OOparHast reHeTHKa. 1 PO
«OMUKCHBIE» https://resh.edu.ru/
nccnenosanus. llporeowm,

MeTa00JIOM.
JlomecTukanus v LEeHTPbI POIII

30 ot 1 https://resh.edu.ru/
[Toucku pactenuii ¢
«XOPOILIUMMY» MPU3HAKAMHU POII

31 ||mns wenoBeka. LleHTphI 1 https://resh.edu.ru/
T€HEeTHUYECKOTO s/ Tesh
pa3zHOOOpa3usl.

32 Huxonait UBanoBuu 1 POII
Basuios. Cenekuus. https://resh.edu.ru/
KomMOunarnmonHnas u POII

33 |[rubpuaHas CeneKIus. 1 .

I'eTeposuc. https://resh.edu.ru/
Wccnenosarensckuit

MPOEKT «AHAIN3

FeHETUYECKOU

CTPYKTYPBI MOMYJSIUU 1

34 (Ha OCHOBE 3aKOHa 1 3ammTa PolI

Xapau-BaiinOepra)». https://resh.edu.ru/
NMPOEKTOB
HccnenoBatenbckue
paboThHI
«MoauduxanronHas
W3MEHUYUBOCTD
| |Beero L34 | 3 L 10 |
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OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI 1JI1 YYHEHUKA

1.

2.

buonorus: 9 knacc: yaeonuk/U.H.ITonomapesa, O.A.Kopuunosa, B.C.Kyumenko; mon pen,
N.H. TlonomapeBoii-2-¢ u3a., nopad.- M.: Benrana-I"pad,2015.-192
Xumus:9 knace: yaeOHUK

METOANYECKHUE MATEPHAJIBI JJIAA YUUTEJIA

1. Wonnesa A. 1O Topranos A. B. buosiorus B cxemax u tabnumnax. -M.;9kemo,2015..
2. Kypranckuii C. M. Breypounas padota no 6uonoruu 6-11 ximaccsl. M.: BAKO,2015.

3. buonorus. Ilonnsrii kypc. B 3-x Tomax. Tom 2. Boranuka / I'.JI. bunny, B.A.
Kpsixanosckuit. — M.; OO0 «U3natensckuii mom «OHUKC 21Bex», 2004

4. Tlpuponnsie pecypcsl U 3kosorust Y amypruu: Hayu.-npakt. 1 meton. Marepuanst / Cocr.
U o6m1. Pen. A.K.Ocunos. Mxesck: U3a.- Bo YaM. YH-Ta,2015.

5. Crnosaps 6mnonorunueckux tepmunoB / non penakiueit C.B. Cokonosa; Mimoctparuu H.
Baxpymesoii. — MxeBck: ¥Yamyptus,1994.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

1.

P w

© oo No G,

Jomanraue 3ananus. buosiorus. DneKTpoHHBIN 00pa3oBaTeIbHBIN pecypc «JloMamrHue 3a1aHusl.

OcHoBHoe o01iee obpazoBanue. buonorus.5-9 knace, AO MsparenbctBo «IlpocBemienne»

(ITpukaz Ne1897, Ne 287)

denepanbHbIil mopran «Poccuiickoe oopasoBanuey Www.edu.ru

Ennnoe oxHO mocTyma Kk oOpa3oBarenbHbIM pecypcam: http://window.edu.ru/window/library

Enunas xoyuteknus g poBbIx 00pa3oBaTeIbHBIX pecypcoB: http://school-

collection.edu.ru/collecti on/

deepanbHbIi HHCTUTYT IIEIarOrHUecKux uamepenuii:_http://www.fipi.ru/

Suuukioneaus «KPYTOCBET» www.krugosvet.ru

DrexkrponHas oubmnoreka Www.gumfak.ru

Poccuiickuii O61eoopazoBarenbubiii [Topran www.school.edu.ru
http://www.gnpbu.ru/web_resurs/Estestv_nauki_2.htm. ITogbopka HHTEpHET-MaTEPHAIIOB IS

yuuTene OMOJIOTHUHU IO Pa3HBIM OMOJOTUYECKUM TUCIUILTAHAM.

10. [Tnardopma Buneo ypok http:// videourok/ru
11. bubmuoreka LIOK https://m.edsoo.ru/
12. POUI https://resh.edu.ru/

23


http://www.edu.ru/
http://window.edu.ru/window/library
http://http/school-collection.edu.ru/collection/
http://http/school-collection.edu.ru/collection/
http://http/school-collection.edu.ru/collection/
http://www.fipi.ru/
http://www.krugosvet.ru/
http://www.gumfak.ru/
http://www.school.edu.ru/
http://www.gnpbu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/

24



25



26



