


HHOACHUTEJBHAA 3AIINCKA

AKTYyaJIbHOCTh M Ha3HAYEHH e NPOrPaMMBbl.

[IporpamMma pa3paboTaHa B COOTBETCTBUU C TpeOoBaHusAMU DellepabHOTO TOCYJapCTBEHHOTO 00pa30BaTEIbHOIO CTaHJapTa OCHOBHOTO OOILEro
o0pa3oBaHusi, OPUEHTUPOBaHA Ha OOECIEYCHHWE WHAMBHUIYAJbHBIX IMOTPEOHOCTEH OOYdYaIOUIMXCS W HaNpaBiIeHAa Ha JOCTID)KEHHE IUIAHUPYEMBIX
pPE3yNBTaTOB OCBOCHHS MPOTPAMMbI OCHOBHOTO OOIIEro 0oOpa3oBaHUs C YYE€TOM BBIOOpa yYacTHUKAMHU OOpPa30BATENbHBIX OTHOIIEHUH KypCOB
BHEYPOUHOH JIeATEIHHOCTH. ITO MO3BOJSIET 00ECIIEUUTh €AUHCTBO 00s13aTenbHbIX TpeboBanmii ®I'OCBO BceM MpOCTpaHCTBE MIKOILHOTO 00pa30BaHUS: HE
TOJIKO Ha YPOKE, HO U 3a ero MnpejaeaamMu.

AKTyalbHOCTh peajiv3allid JaHHOM MporpamMmbl OOYCIIOBIEHAa CaMOW OCOOEHHOCTBbIO IPOEKTHO-UCCIIEOBATENbCKON JEATENbHOCTU. OJTa
ACATCIBHOCTD JICKUT B OCHOBC ITO3HABATCIIBHOI'O MHTCPECA p€6€HKa, ABJIICTCA 3aJIOTOM YMCHHA TIJIAHUPOBATH JIIO0BIE I[CI>'ICTBI/ISI " BaXXHBIM YCJIOBUCM
YCIIEUIHOM peanu3auuu ujaei. Jltooble n3MeHeHUsI COBPEMEHHOT'0 O0IIeCTBA CBSI3aHbI C MPOCKTAMU M HUCCIIEJJOBAHUSIMU — B HAayKe, TBOPUECTBE, OM3HECe,
oOmrecTBeHHON >KU3HU. [109TOMY Ba)KHBIM 3JIEMEHTOM Pa3BUTHUS JTHYHOCTH OOYYaIOIIErocs SBIsSETCS (OPMUPOBAHHUE OCHOBHBIX HABBLIKOB MPOEKTHO-
HCCIIEIOBATENIbCKOM 1€ATEIbHOCTH.

Metoasl opraHmuzanud 00pa3oBaTEILHONM M HAYyYHO-UCCIIEAOBATEIBCKON ACATEIBHOCTH MpeaycMaTpUBalOT (OPMUpPOBAHUE Yy OOYUaAIOIIUXCS
HECTAHAAPTHOT'O TBOPUCCKOT'O MBIIIJICHUS, CBO6OI[I)I CaMOBBIPAXXCHUA 1 UHAWUBUAYAJIbHOCTU Cy)K,IIeHI/If/'I.

[Iporpamma ctaneT BOCTpeOOBaHHOW B MEPBYIO OYEPE/lb MIKOJbHUKAMU, KOTOPbIE UMEIOT CTOMKHI MHTEPEC M COOTBETCTBYIOUIYIO MOTHBAIIMIO K
W3YYECHHIO MTPEIMETOB €CTECTBEHHO-HAYYHOTO 1IUKJIA,ECTECTBEHHBIM HAYKaM U TEXHOJIOTHUSIM.

Takum o6pazom mnpoucxoaut (HOpMHUPOBAHME IO3HABATENBFHOM M MPOGECCHOHATBHOW COCTABISIIONICH JUYHOCTH, TOMOTaeT ydamlemycs B
OnpefesieHny Oyayliero >KM3HEHHOro MyTH M B Npo(decCHOHANBbHOM BbIOOpE mocie OKOHYaHMs Kokl [lomoOHOro poja 3aMHTEPECOBAHHOCTH
CTUMYJIMPYCT NOCTOAHHOC KCJIAHUC INKOJbHHUKAK ITO3HAHUIO HOBOI'O, paCIIMPCHUIO U erIy6JICHI/IIO COOTBCTCTBYHOIINX 3HaHI/II71, nu

MOJTyYEHUIO HOBBIX B TOM YHCIIE TIPAKTHYECKUX HABBIKOB, a TAK)KE MOTHBUPYET ydallerocsi Ha mpoGopUeHTAIHIO.

BapuanTsl peaniuzanuu nporpaMmmMsl U () OpMbI IPOBeICHUA 3aHATH.

JlaHHas mporpaMMa paccuuTaHa Ha paboOTy cO MKOJIbHUKaMU 9 kiaccoB, 344 B roj. 3arulaHUpOBAHO, YTO OOYYAIOMIMKCS IMOJTydas 3HAHUS Yepes3
BBITIOJTHCHUC IMPAKTUYCCKOI'0 3aJlaHuA, JCJIaJl BBIBOABI U YMO3AKIHOYCHHUA HAa OCHOBAHUU CBOCTO HCCIICAOBAHUA, YUUIICA CpaBHUBATHL €0 pC3yJIbTAThI C
TCOPCTUUCCKUM MATCPHUAJIOM U HCCICHOBAHUAMHU JPYTHUX INKOJbHUKOB. Taxkum 06pa30M, MIKOJBHHUK OCBOUT OCHOBBI HpOCKTHO-I/ICCHGI[OBB.TC.HBCKOI\/'I
JeSATEbHOCTH U IPUOOPETET HaBbIK KPUTHUECKOTO OTHOLLIEHHS K MaTepualy.

B3aumocBs3b ¢ nporpamMmmoii Bocnutanus. [I[porpaMmma Kypca BHEYpOUHOH ACSATEIBHOCTH pa3padoTaHa C YUYETOM PEKOMEHAAIMN MPUMEPHON
nporpamMmbl BOCIIMTAHUA, YIYUTBIBACT IICUXOJIOTrO-I€AarorutdyeCKue 0COOEHHOCTH JaHHBbIX BOSp&CTHBIXKaTeFOpHﬁ. ITO MO3BOJISIET HA IMPAKTUKE COCAUHUTDH
06yqa101uy10 W BOCIIUTATCIIbHYIO ACATCIBbHOCTL IIEAarora, OpUCHTUPOBATL €€ HC TOJIbBKO HAa MHTCJUICKTYaJIbHOC, HO U Ha HPABCTBCHHOC, COLIMAJIbHOC
pa3BuTHE peOeHKa. ITO MPOSBIAETCS:

- B NPUOPUTECTEC JIMYHOCTHLBIX PC3YJIbTATOB pCaIM3allii IPOTIrpaMMBbIL BHCypO‘-IHOfI ACATCIBHOCTH, HANICAIINX CBOC OTPAKCHNUE U KOHKPCTU3AIHIO B



1.

2.

IPUMEPHOU MPOrpaMMEBOCIIUTAHUS;

— B Opra"msanuu npoGOpUEeHTAIMOHHON JEATEILHOCTH IIKOJBHUKOB, BOCITUTATEILHOE 3HAYEHHUE KOTOPHIX OTMEUAETCS B MPUMEPHOHN MporpamMme
BOCITMTaHUS;

— B MHTEPAKTUBHBIX (JOPMAX 3aHATHH JJIS IIKOJIBHUKOB, 00ECIIEUNBAIOIINX OOJBIIYIO UX BOBJIEYEHHOCTh B COBMECTHYIO C MEAAroroM M JpyruMu
JNETbMH JIESTEIbBHOCTh U BO3MOKHOCTh OOpa30BaHUSl HAa €€ OCHOBE JIETCKO-B3pPOCIBIX OOILIHOCTEH, KIIOYEBOE 3HAYEHHE KOTOPBIX JJISi BOCIIHUTAHUS
IIOIYEPKHUBAETCS IPUMEPHOUIIPOTPAMMOM BOCIIUTAHUS.

Oco0eHHOCTH PaGoOThI YYHTe s 0 MporpamMMe. 3ajaya yUuTess COCTOMT B TOM, YTOOBI CONPOBOXKAATH MPOLECC NPO(EeCcCHOHANBHON OpUEeHTAlUN
IIKOJIbHUKA, PACKPbIBask IOTEHIIMAN KaX/10T0 Yepe3 BOBICUEHHE B MHOI000Pa3HyIO A€ TebHOCTh, OPraHM30BaHHYIO B pa3HbIX (OpMax.
[IpumepHas cxema NpoBeeHUS 3aHATUHI 0 IPOrPAMME:
OOBsCHEHHE TEOPETUUECKOr0 MaTepuaa 1o TeMe.
2. TloaroToBka K 3KCIIEPUMEHTAILHOMY 3aHSATHIO, 00CYkKIEHHE OOBEKTOB IS IPAKTUIECKOTO 3aHSATHS.
3. IIpoBeneHne MpakKTHYECKOTO 3aHATUS — OCHOBHAS 3a/1a9a OCBOCHHE METO/I0JIOTMUIAHHOTO DKCIIEPHMMEHTA.

4. Tlo OKOHYAHUHM NPEIJIOKUTH AETAM, KOTOPHIE 3aMHTEPECOBAINCH JaHHBIM SKCIIEPMMEHTOM, Pa3BUTh €r0 B HCCIEN0BATENLCKHI TPOeKT. i 5T0ro
HE0OXOIUMO 0OCYIUTh OOBEKTHI, KOTOPBIE YICHUK OyIE€T UCCIIEI0BATh, COCTABUTH TUIAHIKCIIEPUMEHTA.

[ToMoub y4eHHKY pOaHATU3UPOBATH PE3YJIBTAThI DKCIIEPUMEHTA.
OueHuTh pe3ysbTaThl MPOEKTHO-UCCIIEI0BATENbCKOW JAESITENbHOCTH IIKOJIBHUKOB MOXXHO B TpOIIECCE 3allUThl UMM CBOMX pabOT B paMKax
IIKOJIBHOM HAyYHO- MPAKTHUECKOW KOH(EPEHIIHH.

COJIEP’KAHUE KYPCA BHEYPOYHOM JIEAATEJBHOCTH
Monysb «MoJieKyasipHbIe OCHOBBI cejieknum» 9 kiacc (34 yaca)

Monekynapnas ouonozus.
OcHOBHBIE BEXU Pa3BUTHS MOJIEKYISIPHON OMOJIOTHH.

HyxneunnoBble kucinotel. OcHOBHBIE NPUHIMIBI cTpoeHus. [IpakTuueckas padora «Monens JJHK-opurammy.
Marpuunsblie cuHTe3bl. Perummkanus — ocHoBa kieToyHoro aenenus. Ilpunnuns! perukanuu. [Ipaktuueckas pabota «PerunkaTtuBHas MalivHa

(urpa-gemoncTpanusi)». [Ipaktuueckas padora «I[1LP (Mmoaenp ammmudukanus Ha Oymare).

MyTanuu. Yto Bei3biBaeT n3menenus B ctpoennn JAHK. [Mpunnunet penaparuu. Tpanckpunuus. [Ipaktuueckas padota «Cuita mpoMoTOpay.
I'enernueckuii koj. [IpakTuyeckas padora «Pemenue 3agau Ha reHeTudeckuii koa» Tpancisauus. [Ipaktuueckas padota «DoaauHr OEIKOBY.
Opranuzanus reHoma BupycoB [IpoTUBOBUpYCHBIE CPEACTBA, MEXAHU3MBI UX JIEUCTBHUS.

Opranms3anus reHoma Oaktepuil. AHTHOAKTepuainbHbIe Tpenapartsbl. MccnenoBatenbekas padorta «PacnpocTpaHeHne aHTHOMOTUKOPE3UCTEHTHBIX

OakTepuii»OpraHuzanusi reHoMa 3ykapuoT ['eHOMHOe peJakTHPOBaHUE.

Monexynapuvte ocnoewt cenemuxu (6 uacoes)



[Ipenmer renetuxu. Kpatkas ncropus pasBuTHs PEACTABICHUS O HACIEACTBEHHOCTH.

OT reHa k npu3HaKy: Kak packpacutb kota. Yto takoe npusHak? [IyTe oT rena nomnpusHaka. Myrauuu. Amienu. ['eTepo3uroTsl 1 rOMO3UTOTHI.
JloMmuHaHTHBIC U perieccuBHbIC ajuienn. PoneBas urpa « Amnenm». MccnenoBarenbekuii mpoekT MyTtareHHbIe (aKTOPHI.

I'ensl cTposiT opranu3M. BkitoueHue 1 BhIKIIOUEHHE O0JIbIIOro Habopa reHoB. Kak KiIeTKH MOHMMAIOT, Kakre FeHbl JOJIKHBI padoTaTh. PoneBast
urpa «Cyan0a kiaetkn».l ensl-nepexmouareny. [Ipaktuueckoe 3a1anue « AITOPUTMBI TS KIIETOKY.

JlMcKpeTHOEe HaclieZlOBaHUE MPU3HAKOB. 3aKOHbI MeHJens: OJUH T'eH - OAMH mpu3Hak. Cxema CKpeluBaHMs. 3aKOH eAMHO00pa3usi rHOpHIOB
nepBoro mnokosieHus. I[Ipaktuueckoe 3amanue «EaumHooOpa3ue mepBOro MOKOJNEHUS». 3aKOH pacUICIUICHUs MpHU3HAKa BO BTOPOM IOKOJICHUHU.
[TpakTnueckoe 3amanue «Pacuienyienue Bo BropoMmmnokoieHun». MccnenoBarenbckuil mpoekT «3akoHbl ['. MeHaens B 3KCIEpUMEHTE.

3akoHBl MeH/IeNs: HECKOIBKO T€HOB - HECKOJIBKO MpU3HAKOB. JurnOpunHoeckpemuBanue.  He3aBUCHMMOE pacxXoKICHHE XPOMOCOM.

IIpakTueckoe  3amaHue
«Pemerka [lennera». CrerieHHOE Hacle10BaHHE.
BzaumopelictBue reHOB. AJuienbHOE W HeauienbHoe. [IpakThueckoe 3aHsTHE
«B3anmMopeiicTBHs reHOB (MOJEIMPOBAaHUE CUHTE3a U TPAHCIIOPTA MUTMEHTA B KIETKY )»Onpenenenue nona. I[Tonossie xpomocomel. CamIlbl U CAMKH.
Bnusaue daxkropoB okpyxkaroreit CpEJbI. XpoMocoMHOE onpezaenenue mnona. Ilomossie XPOMOCOMBI.
[IpakTHueckoe 3a/1aHHe «Hacnenosanue, CLETIJIEHHOE C  TOJIOM». [Ipo6emManononHUTEBbHON X-XPOMOCOMBI Y JKEHIIHH.
TpexuBeTHbIE KOILIKH.
3. Monexynapusie ocnoevl cenexyuu (28 wacos)

lenpl B momymsnusx: Benukoe paBHoBecwe. [lomymsimmsi. YacTOThI BCTpEYaeMOCTH MPU3HAKA W allielisa. YpaBHeHue Xapau-BaitaOepra.
[TpakTyeckoe 3aganue «YacToTel ayuieneld, TeHOTUIOB U (heHoTunosy. MccnenoBaTenbCKuil MPOEKT « AHAIN3 TEHETHUECKOW CTPYKTYPBI NOIMyJISAIUH (Ha
OCHOBe 3akoHa Xapau-BaiinGepra)y.

[Tomynsiiuy MEHSIOTCS: YUCIEHHOCTh, MUTPALlUs U BBIOOp cynpyra. @akTopbl, KOTOPHIE BBIBOISAT MOMYJISIUIO U3 paBHOBecus: Xapau-BaitnOepra.
YucnenHocts nomynsiuu. PoneBass urpa «2ddext ocHoBatens». Pomeas urpa «3ddext OyTpuiounoro ropibimikay. Jpeid renoB. Myrtanuu.
Hecnyuaiinoe ckpemuBanue. M3oisus.

[omynsauum MEHAIOTCS: €CTECTBEHHBIH 0TOOp. MexaHu3M JIeHCTBHS ecTeCTBEHHOro otOopa. J[Bmxymmit or6op. PoneBas urpa «EctecTBeHHBII
oTOOP».

Monudukanonnass W3MEHYUBOCTh. CTaTHCTUYECKHE OCOOCHHOCTH MOIU(DUKAIMOHHOW W3MEHYMBOCTH. lccienoBaTenbckue paboOThI
«MoaudukanuoHHas U3MEHUYMBOCTbh PACTEHUI B IIpeiesiaX Balllero MECTa KUTEIbCTBAY.

HacnenoBanue konmyecTBeHHBIX NMpu3HakoB. KonmuectBeHHble mpu3Haku. CpemoBasi M3MEHYMBOCTH Mpu3Haka. KoadduuueHT HaciemryeMocTu
npusHaka. OtBeT Ha 0TOOp. IIOMCK T'eHOB KOJMYECTBEHHBIX NMpH3HAKOB. OAHOHYKIeOoTHAHbIe BapuaHThl TeHoB. /IHK-uun. [lomHoreHOMHBIN aHammu3
acconuanuu.

«Omb» Hag renomoM. [loctrenHomuas spa. OOpaTtHas reHetuka. « OMHKCHBIE» HccienoBanus. [Iporeom, metabomom. [IpakTuueckoe 3amxaHue



«ATpPOHOMBD».

JlomecTuKalus M LEHTPbl F€HETUYEeCKOro pa3zHooOpasus. [lowcku pactenuii c
«XOpOIIMMIW» TPU3HAKAMH I delloBeka. LIeHTpel reHeTmueckoro pasHooOpasms. Hukomnaii MeanoBuu BaBuios. Cenekmus. KoMmOuwHarmoHnHas u
ruOpugHas cenekuus. I'eteposuc. [lpaktuueckoe 3ananue «I'oMoI0rnyecKe psiibl HACIEACTBEHHOW U3MEHUYUBOCTI.

CoxpaHuUTbh U U3YYHUTh Ie€Hbl, 4TOObI MeHATh Oynymiee. Kak mpaBmiibHO XpaHUTh reHbl. Koliekuuu reHeTuueckux pecypcoB pactenuid. [Ipaktukym
W/WITH KCCIIeZI0BATEIbCKUI TIPOEKT «MeTolbl KyJIbTHBUPOBaHUS IN VILr0 Uis COXpaHEHUS TEHETUYECKUX PECYpPCOB pacTEHHW M Uil yCKOPEHHOM

CCIICKII UM .
I'eneTnueckue LICHTPELI B HaIeu CTpaHe. I'ne 3anumarorcs TeHETUKON M T€HOMUKOMU AJIsT HY K/ CEJIBCKOI'O XO3SMCTBA.

IJIAHUPYEMBIE PE3YJIbTATHI OCBOEHUSI KYPCA BHEYPOUYHOM JEATEJIBHOCTH

3aHATHS B paMKax MpOrpamMMbl HAMpaBlIeHbI Ha OOECICUYCHHE JOCTYIKCHUS IIKOJbHUKAMHU CIEIYIONINX JIMYHOCTHBIX, METANpPEAMETHBIX W
PEeIMETHBIX00PA30BaTEIIbHBIX PE3YyJIbTATOB.
JInyHOCTHBIE Pe3yJIbTAThI:

B cgpepe epascoanckozo socnumanusn: TOTOBHOCTh K KOHCTPYKTUBHON COBMECTHOW NESTEIBHOCTH MPHU BBHIMIOJIHEHUH MCCIIEIOBAHUN U MPOEKTOB,
CTpeMJICHUE KB3aMMOTIOHUMAHHUIO U B3aUMOTIOMOIIIH.

B cgepe nampuomuueckoco éocnumanusi: OTHOLIEHHE K OMONOTHH KaK K Ba)KHOM COCTaBISIONIEH KyJIbTYphl, TOPAOCTh 32 BKIJIAJ POCCUUCKUX U
COBETCKUX YYEHBIX BPA3BUTHE MUPOBOI OMOJIOTHIECKON HAYKH.

B cgepe 0yxosno-upascmeennoeo ocnumanus: TOTOBHOCTh OLIEHUBATH IMOBEIEHHE W TOCTYNKH C TO3WIMH HPABCTBEHHBIX HOPM M HOPM
9KOJIOTHUYECKOU KYJIBTYphI; IOHUMAaHUE 3HAYUMOCTH HPAaBCTBEHHOTO ACIIEKTa ACSITEILHOCTH YeJIOBEKA B MEIUIIMHE U OMOJIOTHH.

B cghepe acmemuueckozo 6ocnumanus: TOHUMaHUE POJIA OMOJIOTHU B (POPMUPOBAHUH ICTETUUECKON KYJIBTYPbI TUYHOCTH.

B cgpepe dusuuecrkoco 6ocnumanus, popmuposanus Kyiomypul 300p08bsi U IMOYUOHANLHO20 01a20N0nyyus: cOONI0AeHNEe MpaBuil 0€30MacHOCTH,
B TOM UYHCJIE HaBBIKM O€30MacHOTO IIOBEIEHUS B MPHUPOAHON cpene; CPOPMUPOBAHHOCTh HABBIKA pPEQIEKCHU, YIpPaBICHHE COOCTBEHHBIM
SMOIIMOHATBHBIM COCTOSTHHCM.

B cgpepe mpyoosozo socnumanus: MHTEpEC K MPAKTUIECKOMY M3YUEHUIO podeccuil, CBI3aHHBIX C OMOJIOTHEH.

B cgpepe sxonocuueckoeo 6ocnumarnusi; OCO3HAHUEIKOJIOTMUECKUX MPOOIEM U ITyTeH UX PEILICHHS.

B cghepe nonumanus yewmnocmu Hayumoeo nosHawus: OPUEHTAIMS HA COBPEMEHHYIO CHCTEMY HAyYHBIX MpEICTaBIeHH 00 OCHOBHBIX
OMOJIOTUYECKHX 3aKOHOMEPHOCTSIX, B3aMMOCBS3SIX 4YEIIOBEKa C TPUPOIHOW M COLMAIBHOW Cpeloii; MOHMMaHHE POJU OHMOJIOTMYECKOH HAyKH B
(GhOPMUPOBAHUN HAYIHOTO MHPOBO33PCHUS; Pa3BUTHE HAYYHOW JIFOOO3HATEIEHOCTH, HHTEpPeca K OMOJIOTHYECKON HayKe, HABBIKOB HCCIICIOBATEIIbCKON
JeSATEITHHOCTH.

B cghepe aoanmayuu k uzmenaowumca yciosusm COYUATbHOU U NPUPOOHOU cpedbl: TIPUHATHE pellleHus (MHIUBUAYalbHOE, B TPYyIIE) B
U3MEHSIOIIMXCS YCJIOBUSX HA OCHOBAHUU aHAM3a OMOJIOrMYeCcKOl HH(pOpMaIuy; IIIaHUPOBaHUE  NIEHCTBUU B HOBOW CHTyallMd HA OCHOBaHUU



3HaHUN OMOJOTUYECKHX 3aKOHOMEPHOCTEH.

MeTanpeamMeTHbIe pe3yabTaThI:

B cpepe oenadenus ynusepcanoHulmu yueOHbIMU HO3HABAMENLHBIMU OCUCBUAMIU.

ba3oBrle Jornyeckue NeMCTBUL:

BBIABIISITh M XapaKTepU30BaTh CYIECTBEHHbIC TPU3HAKH OMOJIOIMYECKUX O0BEKTOB (SABICHHIA);

YCTaHABIIMBATh CYIIECTBEHHBINM TpH3HAK KiaccU(UKAMU OUOJOTHUECKUX OOBEKTOB (SBICHHM, MPOIECCOB), OCHOBaHUsS JUIsl 000OIIEHUS U
CpaBHEHUs, KPUTEPUU ITPOBOJUMOI0 AHAIIN3A;

C y4€TOM MPENJIOKEHHONW OMOJIOTMYECKON 3aauM BBISABIATH 3aKOHOMEPHOCTH U MPOTHBOPEYHS B pacCMaTpHUBaeMbIX (akTax M HAOIIOJICHUSX;
npeaaratb KpUTEpUH ISl BBISIBICHUS 3aKOHOMEPHOCTEH U IPOTUBOPEUHIA;

BBISBIISITH e(OUIINTHI MH(OPMAIIUHY, TaHHBIX, HEOOXOIUMBIX JJIsI PEIICHUSATIOCTABICHHON 3a/1a4H;

BBIABJIATE HNPUYUHHO-CICACTBCHHBIC CBA3W IIPpU HU3YUYCHHU OMOJIOTUYECKUX SIBIICHUH H nmponeccoB; ncjaTb BbIBOALI C HCIOJB30BAHUCM
ACAYKTUBHBIX U UHAYKTHBHBIX yMO3aKHIO‘leHI/II7I, YM033.KHIO‘{CHI/II>’I 10 aHaJIOI'uH, (I)OpMyJII/IpOBaTL TUIIOTE3bI O B3aMMOCBA3AX,

CaMOCTOATEIIBHO BBIOMpaTh CHOCOO pelIeHus y4uyeOHOM Ouonoruyeckod 3agayu (CpaBHHBATh HECKOJBKO BAapHMAHTOB pEIICHHs, BbIOWPATh
HanOoJee OAXOAAIINN C yYETOM CaMOCTOSITEIEHO BBIACIICHHBIX KPUTEPHUEB).

bazoBhle Hccae0BaTEIbCKUE ICHCTBUS:

HCIIOJIb30BAaTh BOIIPOCHI KaK HCCIIeA0BaTEIbCKUM HUHCTPYMCHT I1O3HAHUA,

dbopMyIIHpOBaTh BOMPOCHI, (PUKCUPYIOIINE PA3PbIB MEXKIY pPEajbHbIM M KeJaTeIbHbIM COCTOSHHUEM CHUTyalud, OOBEKTa, U CaAMOCTOSITEILHO
yCTaHABJIMBATh HCKOMOE U JaHHOE;

(bopMHPOBATh TUNOTE3Y 00 UCTUHHOCTH COOCTBEHHBIX CYKJIE€HUH,apTyMEHTUPOBATH CBOIO MO3UIINIO, MHEHHUE;

IPOBOJIUTH MO0 CAMOCTOSITEIBHO COCTABJICHHOMY IUIaHY HaOIOJCHUE, HECTIOKHBINA OMOIOTHYECKUI SKCIIEPUMEHT, HEOOJIBIIOE UCCIIEIOBAHUE TI0
YCTaHOBJIEHUIO 0COOEHHOCTEHN OMosornyeckoro 00beKTa (Impouecca) H3y4eHus,

MIPUYMHHO-CJICACTBEHHBIX CBSI3€H U 3aBUCUMOCTEH OMOJIOTHUECKUX 00BEKTOB MEXITY COOOI;

OLOCHUBATL HA IPUMCHHUMOCTD U TOCTOBCPHOCTD I/IH(I)OpMaI_II/IIO, IMOJIYUYCHHYIO B X0€ Ha6J'IIOI[eHI/I$I H OKCIICPUMCHTA,

CaMOCTOATENIBHO (POPMYIHPOBATH 0OOOIEHUS U BBIBOJIBI IO PE3yJIbTaTaM IPOBEIEHHOIO HAOIIOACHHS, SKCIIEPUMEHTA, BJIAJICTh HHCTPYMEHTAMHU
OLIEHKHU JJOCTOBEPHOCTH MOJIYUYEHHBIX BBIBOOB M 0000IICHNUI;

MMPOTrHO3UPOBATE BO3MOKHOC JajapHenIee pa3sBUTHUC OMOJIOTHYECKUX MpoHeCcCOB NUX MOCICACTBUA B dHAJIOTUYHBIX WM CXOAHBIX CUTyallUAX, a
TAKXXE BBIABUT'AThb ITPCAIIOJIOKCHUA 00 ux Pa3BUTHHU B HOBBIX YCJIOBHAX U KOHTCKCTAX.

Pabotra ¢ nuadopmarueii:

MPUMEHATH PA3IMYHBIE METOJIbI, HHCTPYMEHTHI M 3aMPOCHl MPU MOUCKE U 0TOOpe OMONIOTrHYecKor WH(OpPMAIIMK WIIH JAaHHBIX W3 UCTOYHHUKOB C
y4ETOM MPEIOKEHHON yaeOHOI OnoIornyeckoil 3a1auu;



BBI6I/IpaTB, AHAJIM3HUPOBATH, CUCTCMATU3UPOBATL U UHTCPIIPCTHPOBATH 6I/IOHOFI/I‘ICCKYIO I/IH(i)OpMaI_II/II-O Pa3JIMIHBIX BUJOB U (bOpM MMpCACTABJICHUA

HAXOJIUTh CXOJHBIC APryMEHTHI (IMOATBEpP)KIAIOIIME WJIM OINpPOBEPrarolide OJHY M Ty K€ HJACI0, BEPCHUI0) B Pa3IMYHBIX HWH(POPMAIMOHHBIX
HUCTOYHMKAX;

CaMOCTOATENIBHO BBIOMPATh ONTUMANbHYIO (OpPMY MpPEACTaBICHHUs WH(POPMAIMK U UIUTIOCTPUPOBATh pellacMble 3314l HECIOKHBIMU CXEMaMH,
JuarpaMMaMu, MTHOUrpaduKoi 1 uX KOMOUHAIMAMU;

OLIEHUBATh HAAEKHOCTH OMOJIOTHUECKOM HH(OPMAIIMK TIO KPUTEPUAM, TPEATIOKEHHBIM YUUTENIEM W C(HOPMYITUPOBAHHBIM CAMOCTOSTEIBHO;

3alIOMUHATh U CHCTEMAaTU3HPOBATH OMOJIOTHYECKYIO MH(OPMAIIHIO.

B cghepe osnadenus ynusepcanvhvimu yueOHbIMU KOMMYHUKAMUBHBIMU OeliCmUsMU

Oobuenue:

® BOCIPHHUMATH U (POPMYJIUPOBATH CYKACHHS, BBIPAXKATh YMOLUMHU B MPOIIECCEBBINTOIHEHHS TPAKTUYECKUX U J1a00paTOPHBIX padoT;

® BhIpakaTh ce0s (CBOIO TOUKY 3pEHMS) B YCTHBIX U MMCbMEHHBIX TEKCTAX;

® pacro3HaBaTh HeBepOaIbHBIE CPENCTBA OOIICHUS, TOHUMATh 3HAYeHHE COIMAIbHBIX 3HAKOB, 3HATh M PACMO3HABATH MPEINOCHIIKN KOHPIUKTHBIX
CUTYAIMH ¥ CMATYaTh KOH(IIMKTBI, BECTH [IEPETOBOPHI;

® [IOHMMAaTh HAaMEpPEHHs IPYTHX, IPOSBIATH YBAKUTEIHHOE OTHOIICHUE K COOECETHUKY U B KOPPEKTHOH (popme (OpMYITHPOBATH CBOU BO3PAKECHUS;

® B X0j€ AHMajora W/WIH AUCKYCCHH 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYKIaeMOi OMOIOTHYECKO TeMBI U BBICKA3bIBATh WJCH, HAIlCJICHHBIC HA
pelieHre 6MoI0rnYeckoi 3a1a4u U MoJIepKaHue OJIarokenaTeIbHOCTH O0IEHMS;

® CONOCTAaBJIATh CBOU CYKIEHUS C CYXKACHUAMHU JPYIHX YYaCTHUKOB J1Majora, 0OHapy>KMBaTh pa3Inyus U CXOJCTBO MO3ULUI;

® 1yOJIMYHO MPEACTaBIATh PE3YIbTAThl BBITOJIHEHHOIO OMOJIOTHYECKOT0 OIbITa (IKCIIEPUMEHTA, UCCIIEJOBAHNUS, IPOEKTA);

®  CaMOCTOSATENIbHO BBIOMPATh (POpPMAT BBICTYIUICHHUS C yUETOM 3a/1a4 IPE3EHTALMH HOCOOCHHOCTEH ayTMTOPUU U B COOTBETCTBUU C HUM COCTaBIIAThH

YCTHBIC 1 TUCBMCHHBIC TEKCTHI C UCIIOJIB30BAHUEM HUIIJIFOCTPATUBHBEIX MaTCpPUaIOB.

CoBMecTHAs JeSITCILHOCTD (COTDVHHI/I‘ICCTBO)Z

MOHMUMATh M HCIIOJIF30BaTh MPEUMYIIECTBA KOMAHIHOW W WHAMBHIYaJbHOH PaOOTHI MPH PEUICHHH KOHKPETHOH OMOJIOrMYecKoW MpoOieMBl,
000CHOBBIBaTh HEOOXOJUMOCTH MPUMEHEHHS IPYNIOBBIX (HOPM B3aUMOJICHCTBUS NPHU PEIICHUH MOCTaBIECHHON yueOHO! 3a1auH;

IPUHUMATh LE€JIb COBMECTHOM JAESTENbHOCTH, KOJUIEKTMBHO CTPOUTH JEHCTBHUS IO €€ NOCTHKEHHUIO: PacHpelessiTh POJH, J0rOBapUBaThCS,
00Cy’KAaTh MPOLIECC U Pe3yIbTaT COBMECTHOM paboThI;

yMETbh 0000111aTh MHEHUSI HECKOJIBKHX JIFOAEH, TPOSBIISATH TOTOBHOCTh PYKOBOJUTD, BBIIIOJIHATH NOPYUYEHUS, IOJUUHATHCS;

IUIAHUPOBATh OPraHMU3AIMI0 COBMECTHOW paboThl, ONpeAeNsiTh CBOIO poiib (C y4€TOM MpPEANOYTEeHUH U BO3MOMKHOCTEH BCEX YYaCTHUKOB
B3aUMOJICHCTBHS),paCIpeIeIIATh 3314l MEX/ly WIEHaMH KOMaH/Ibl, y4aCTBOBATh B TPYIIOBBIX (hopMax paboThI (00CYkIeH!Us, 0OOMEH MHEHUSIMH,
MO3TOBBI€ IITYPMbI U UHBIE);



®  BBINOJHATH CBOIO YaCTh pabOThI, JOCTUraTh KAYECTBEHHOI'O pe3yJibTaTa 110 CBOEMY HAIIPABJICHUIO U KOOPAWHUPOBATh CBOM JEMCTBUS C IPYTMMHU
YJIeHaMU KOMaH/Ibl;
® OlICHUBAaTh KauyeCTBO CBOEIO BKJIA/Ja B OOLIUI MPOIYKT MO KPUTEPHUSIM, CAMOCTOSTENBHO C(HOPMYIMPOBAHHBIM Y4aCTHUKAMM B3aUMOJCHCTBUS;
CpaBHHUBATh PE3yJIbTaThl C UCXOIHOM 3a/1aueil U BKJIa/ KaXKIO0ro WieHa KOMaH bl BMOCTHKEHHUE Pe3yIbTaToOB, pa3/iesaTh CPepy OTBETCTBEHHOCTH U
IIPOSIBIIATE TOTOBHOCTD K MPEJOCTABIEHUIO OTYETA MEPE] TPYIIION;
® OBIAJETh CHCTEMOW YHHUBEpPCAIbHBIX KOMMYHHUKAaTHUBHBIX JCHCTBUI, KOTOpas oOecneumBaeT C(OPMHUPOBAHHOCTH COILMAIBHBIX HABBIKOB U
HMOLMOHAIBHOTO UHTEJUIEKTA IIKOJIbHUKOB.
B cgpepe  oenadenus  ynueepcanvHulMu yueOHbIMU — pecyamueHbIMU oeticmeusmu.
CamMoopranusanusi:
®  BBIABIATH POOJIEMBI [JIsl PELICHUS B )KU3HEHHBIX U YUEOHBIX CUTYallUsX, UCIIOIb3Ys OMOJIOTHYECKUEe 3HAHMUS,
® OpHEHTUPOBATHCA B PA3TMUHBIX MTOAX0/IAaX IPUHATHUS PeICHUH (MHIUBUAYaIbHOEC, IIPUHATHE PELICHUS B IPYyIIe, IPUHATHE PEIICHUI IPyIoi);
® CaMOCTOATENbHO COCTABIIAThH AJITOPUTM PELIEHUS 3a7aui (WM €ro YacTh), BHIOMPATh CIIOCO0 pelieHns yueOHOM OnoIornyeckoi 3a1auu ¢ y4ETOM
UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apIyMEHTUPOBATh MpeijlaraeMble BAPUAHTHI PELICHUN;
® COCTaBJIATH IJIaH JNEWUCTBUM (IUIaH peaju3aluyd HAaMEUYEHHOIO0 aJrOPUTMA PELICHHUs), KOPPEKTUPOBATh NPEIJIOKEHHBIH AITOPUTM C YUYETOM
MOJyYEeHHs] HOBBIX OMOJIOTHYECKUX 3HAHUHM 00 n3ydaeMoM OMOJIOTHYECKOM 00BEKTE;
® Jenath BEIOOpP M OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CaMokoHTpoJIb (pediiekcust):

BJIAJIETh CIIOCOOAMHU CAMOKOHTPOJISl, CAMOMOTHBALIUH U peIICKCHH;
JaBaThb aICKBATHYIO OLCHKY CUTyalluu U IpcajiaraTthb IjaH cé HU3MCHCHUA,

YUUTBHIBaThb KOHTEKCT U NPEABUAETb TPYJHOCTH, KOTOPbIE MOTYT BO3HHKHYTH IPH PEIICHUU y4eOHOW OMOJIOTMYECKOM 3ajauu, ajarnTupoBaTh
pelIeHre K MEHSIOMINUMCS 00CTOSITEILCTBAM;

OOBSICHATH TPUYUHBI JTOCTHKEHHUS (HEHOCTIDKEHHS) Pe3yJIbTaTOB JIEATENbHOCTH, JaBaTh OLIEHKY MPHOOPETEHHOMY ONBITY, YMETh HaXOJIUTh
IIO3UTUBHOE BIIPOU30LIEAIIEH CUTYyaLlUH;

BHOCHUTh KOPPEKTHUBBI B JIESITENHHOCTh HA OCHOBE HOBBIX OOCTOSITENHCTB, U3MEHUBIIMXCSA CUTYallMd, YCTAHOBIEHHBIX OIMIMOOK, BO3HMKIIHUX
TPYAHOCTEN;

OLCHUBATbL COOTBCTCTBUEC PE3yJIbTaTa LICIIN U YCJIOBI/IHM.QMOLII/IOHaJ'IBHHﬁ HHTCIJICKT:

pas3inydaTtb, Ha3bIBATb W YIPABJIATH COOCTBEHHBIMU SMOIIMSIMM M 3SMOIMAMH
APYTux;
BBIABJIATH U aHAJIM3UPOBATH ITPHUYNHBL 3MOHI/II>'I;

CTaBHUTH ce0s1 Ha MECTO APYyroro 4ejioB€Ka, IOHUMATb MOTUBBI 1 HAMCPCHUAAPYTOT'O;



® PEryJUpOBaTh CIIOCOO BBIPAKEHHS IMOLH.

e [lpunstue ceOs U APYTHX;

® OCO3HaHHO OTHOCHUTHCS K JPYTrOMY YeJIOBEKY, €r0 MHEHHIO;

® [IpH3HABaTh CBOE MPABO Ha OMIMOKY M TAKOE JKe MPaBo APYTroro;
® OTKPBITOCTH ce0€ U IPYTHUM;

® 0CO3HaBaTh HEBO3MOXXHOCTh KOHTPOJIMPOBATH BCE BOKPYT;

® OBJQJICTh CHCTEMOH YHHBEPCAIBHBIX YYCOHBIX PETYJISTHUBHBIX ACHCTBHI, KOTOpas obecriedynBacT (OPMHUPOBAHHE CMBICIIOBBIX YCTaHOBOK
JUYHOCTH (BHYTPEHHSS TO3HMIMS JUYHOCTH), W KU3HEHHBIX HABBIKOB IUYHOCTH (YIpaBlIeHHs COOOH, CaMOAUCIMILINHBI, YCTOWYHUBOTO
TTOBEJICHU ).

IIpeaMeTHbBIE pe3yJbTaThl OCBOCHUS TPOrPaMMBbIB Mo3HaBaTEIbHONM (MHTEIUICKTyaIbHON) cdepe:

— TMpUOOPETEHHE OMbITA WCIOJB30BAHUS METOIOB OMOJOTHYECKOW HAYKHU C IENbI0 M3YYCHHs] OMOIOTHYECKUX OOBEKTOB, SBICHUN M MPOIECCOB:
HaOII0/IeHUE, OMHUCAHUE, TPOBEJICHNE HECTIOKHBIX OMOJOTHYECKUX OMBITOB U HKCIIEPUMEHTOB, B TOM YHCIIE C HCIIOJIb30BAaHUEM aHATOTOBBIX U ITU(POBBIX
OMOJOTHYECKUX MPUOOPOB U UHCTPYMEHTOB;

— (dopmupoBaHUEe yMEHHUS UHTETPHPOBATH OMOIIOTMYECKHE 3HAHUS CO 3HAHUSMHU U3 JIPYTHX y4eOHBIX MpeaMeToB ((pHu3uKu, XUMUHU, reorpadum,
HCTOPUH, OOIIECTBO3HAHUS U T. 11.);

— dopmupoBanue ymeHHiA pernath y4deOHbIC 3aqaud OWOJIOTMYECKOTO COJICPKAHUS, BBISBISATH MPUYMHHO-CIICJACTBCHHBIC CBS3H, IPOBOJIUTH
Ka4eCTBEHHBIE U KOJIMYECTBEHHBIE PACUETHI, AEIATh BEIBObI HA OCHOBAHUH MTOJIYYE€HHBIX PE3YJIbTaTOB;

— (¢dopMHUpOBaHHE YMEHHUS IUIAHHPOBATh Y4eOHOE HCCIEOBAaHHE WM TPOCKTHYIO pabOTy C YYETOM IIOCTaBJICHHOW wenu: (OopMyIHpOBATH
npoOieMy, THIIOTE3y W CTaBUTh 3aJaud MCCIIEOBAHUS, BBIOMpATh aJE€KBAaTHO IOCTaBICHHOM L€ METOMbI, JeNaTh BBIBOJBI IO pe3yjbTaTaMm
WCCIIEIOBaHUS UM MPOEKTHON JESITEIbHOCTH;

— (QopmupoBaHue MHTEpeca K YIIIyOJIeHHI0 OMOJOTHYeCKUX 3HaHUMU (mpeanpoduiabHas MoAroToBKa U MpodeccuoHallbHas OpUEHTALNs) U BBIOOpY
OMOoJIOTHH KaK MPOQHIBHOTO TpeAIMeTa Ha CTYNEHU CPEIHEro IOJHOTo 00pa3oBaHHs Uil Oyaymiel mpoeCCHOHATBHON NesATeNIbHOCTH, B 001acTH
OMOJIOTUH, MEUIIUHBI, YKOJIOTHH,IICUXOJIOTHH, BETEPUHAPHH, CEIbCKOTO XO03sCTBA;

— BJaJicHUEC HaBbIKAaMH pPa0OTHI ¢ HMH(OpMaIUeil ecTeCTBEHHO-HAYYHOTO COJACp)KaHUs, IMPEICTaBICHHONH B pa3sHOW ¢opme (B BHIE TEKCTa,
TaOJIMYHBIX TaHHBIX, CXEeM, TpaUKOB, TUArPaMM, MOJIEIeH, n300paKeHUH ), KpUTHIECKOTO aHaIn3a HH(OpPMAIIUK 1 OLIEHKHU €€ JJOCTOBEPHOCTH;

— yMEHHE HUHTETrPUPOBATh OMOJIOTMYECKUE 3HAHUS CO 3HAHUSAMH JIPYTUX Y4eOHBIX MPEAMETOB; MHTEpEC K yriyOJeHHI0 OMOTOrMYeCKUX 3HAHUU U
BbIOOPY OMONIOTHUU Kak MPOUIBHOTO MpeaMeTa Ha YPOBHE CpeAaHero obiiero oopazoBanus ajs Oyaymiei npodecCuoHaIbHON IeATeIbHOCTH B 001acTH
OMOJIOTMH, METUIIUHBI, IKOJIOTUH, BETEPUHAPUH, CEITLCKOTO XO3sIICTBA, MUIIEBOW MPOMBIIIJIEHHOCTH, IICUXOJIOTHUH, UCKYCCTBa, CIIOPTa - UMETh YETKUE
NPEJCTABICHHS O MATEPUAIUCTHYECKON CYIIIHOCTA T€HOMOB JKMBBIX OPTaHU3MOB U PETYIISALHUIO UX PaOOTHI;



— 3HaHHE OCHOBHBIX (DAKTOPOB OKpY’KaloIled Cpebl, BIUSIONIMX HA Pa3BUTHE U CYIIECTBOBAHUE KMBBIX OPraHU3MOB, aganTaluii Kk (akTopam
OKpYKaroIlei Cpebl;

— 3HAaHHUC OCHOBHBLIX ITOAXOJ0B 6I/IOTGXHOJ'IOFI/II/I, HCIIOJIb30BaHUS €€ JOCTHKEHUM B COBpGMGHHOI’I KHU3HU YCJIOBCKA, 0COOCHHOCTH HCIIOJIb30BaHHS
JKHUBBIX OPraHU3MOB JIS1 TPOU3BOJACTBCHHBIX HYXK] UCJIOBCKA,

— 3HaHWE OCHOBHBIX MOJXOJIOB CEJICKIIUN M OMOTEXHOJIIOTUH KYJIbTYPHBIX PACTEHHH,XapaKTePH30BaTh TCHETUIECKN MOIU(UIIMPOBAHHBIC PACTECHUS,
OTIEPHPOBATH MOHATUSIMH, THOPUIN3AIMS, OTIAJICHHAS THOPUIN3AIs, NCKYCCTBEHHBIH O0TOOp, reTepo3uc, TpaHC(hOopMaIHs, MyTareHe3, TeHETHYECKOe
peoaKTUPOBAHUE;

— TIOHHUMAaHHUEC MOJICKYJIAPHBIX MCXAaHU3MOB pcain3aluu HaCHGHCTBeHHOﬁ I/IH(i)OpMaHI/II/I 1 YMCHHUC CBO6OZIHO OneprupoOBaTh OCHOBHBIMU IMOHATHUAMU
MOHCKynﬂpHOﬁ6HOHOFHH H €€ COBPCMCHHBIX HaHpaBHGHI/Iﬁ — I'CHOMHKHU, MCTArCHOMUKHU, IPOTCOMUKHU

— 3HaHHE OCHOBHBIX 3a00JIeBaHUI YeIOBEKa, MEXaHU3MOB UX Pa3BUTHUS, CLIOCO0AX UX AUATHOCTUKH U JICUCHUS;

— (QopmupoBaHUE YMEHHS HCIONH30BATh MOHATUIHBINA anmapar U CUMBOJIMYECKUN SI3bIK T€HETHKH, TPAMOTHOE MPUMEHEHUE HAYYHBIX TEPMUHOB,
MOHSITUI, TEOPHA, 3aKOHOB NIl OOBSICHEHHUS HAOJIOIaeMbIX OMOJOTHYECKHX OOBEKTOB, SIBICHHM W MPOIECCOB, MO3BOJSIONINX 3aJ0KUTh (DyHIAMEHT
HAyYHOTO MHPOBO33PEHHUS.

B 11eHHOCTHO-OpHEeHTAIMOHHOM cdepe:

— 3HAHUC, YTO IMPUMCHCHUC COBPCMCHHLIX TEXHOJIOT Uit MOHCKyanHOﬁ OMOJIOTHH TIO3BOJISET YCIICIIHO pelIaTh TaKUC 3J'IO60,Z[HCBHLIC HpO6HCMBI, KakK
OXpaHa OKPY)KaIOH_[Cﬁ Cpcabl, COXpaHCHUC 3JOPOBbs YCIIOBCKA, KOHTPOJIb 1 BOCCTAHOBJIICHUCOKOCHUCTCM.



TEMATHUYECKOE IINTAHUPOBAHUE «MoJieky/isipHble OCHOBBI CeJIeKIINN», 9 Ki1ace

Tembl OcHoBHOe cogepkaHue JeaTeJIbHOCTHIIKOIbHUKOB
Tema 1. [Ipenmer renetuku. KpaTkass uctopusi pa3BUTHS MPEACTABICHUS O HACIEICTBEHHOCTH. [TpakTrueckoe 3aganue Ennnoobpasu
MouekyasipHble OT rena K npu3HaKy: Kak packpacutb kota. Yro Takoe npusHak? IIyTe oT rena no TIEPBOTO MOKOTEHHSA.
OCHOBBI NprU3HaKa [IpakTrueckoe 3ananne «Pacueniaenne Bo
TeHEeTHKH 3akoHbl MeHIems1: OIMH I'eH - OJIMH Npu3Hak. Cxema CKpenMBaHus. 3aKOH €IMHO00pa3us

BTOPOM ITOKOJICHUWY.
[IpakTnueckoe 3ananue «Pemerka Ilenneray.
[IpakTuueckoe 3ansatue «B3anmonencTeus
Te€HOB (MOJIETUPOBAHUE CUHTE3a U

(6 1) rUOpUA0B MEPBOrO MOKOJIEHUS. 3aKOH PACIIEIUIEHUS [IPU3HAKA BO BTOPOM ITOKOJICHUH.
3akoHbl MeHensl: HeCKOJIBKO TeHOB - HECKOJIBKO MPU3HAKOB. Jurudpumanoe
ckpemuBanne. Bzanmopeiicteue reHoB. Biausinue GhakTopoB OKpYIKarOIIEH Cpebl.

TpaHcmopTa
IIUTMEHTA B KIETKY )».

Tema 2. ['ensl B nonynsauusx: Beaukoe pasHoBecue. [lomyssanusa. YacToTsel BCTpeuaeMoCTH [IpakTrueckoe 3a1anue

MouiekyJasipHbIe MpU3HAKa U ajuiens. YpaBHeHue Xapau- BaitnOepra. [lomymsiium MeHSTOTCS: «YacToTh! aesneii, FTeHOTHIIOB U

OCHOBBI CeJIeKITUH YHCIIEHHOCTh, MUTPAIIMs U BBIOOP CyTpyTa. (eHOTUIIOBY.

(28 v) ®daxTophl, KOTOPBIE BHIBOJIAT MOIYJISILIMIO U3 paBHOBecusl Xapau- BaiinOepra.
Yucnennocts nonynsiun. Ponesas urpa «9¢dext ocHoBaTens». peiid renos.
Mytanuu. Hecnywaiinoe ckpemuBanue. M3onsanus. [lonynauun MeHsoTes:
€CTeCTBEHHBIN 0TOOp. MexaHu3M JecTBHS eCTeCTBEHHOTo 0TOOopa. JIBrKymuid oToop.
Monudukarriontnas u3aMeH4YuBOCTh. CTaTUCTHUECKHE 0COOEHHOCTH MOIU(UKAIIMOHHON
n3mMeHunuBoCcTH. HaciieroBaHne KOIM4eCTBEHHBIX ITPU3HAKOB. KonuecTBeHHbIE
npusHaky. CpeioBas N3MEHYHBOCTh MpH3HaKa. KodsDdHIMEeHT HacTelyeMOCTH pu3HaKa. | I 0JIeBas urpa

HccnenoBaTenbCKuil MPOEKT « AHAIHN3
TFE€HETUUYECKOHN CTPYKTYpPBI OMYJISALMHU (Ha
OCHOBE 3aKOHa Xapau-Balinbepra).
Ponesas urpa «3¢dpext OyTbUI04HOTO
TOPJIBIIIKAY.

OtBet Ha 0TOOp. [ToMCK reHOB KOIMYECTBEHHBIX MPU3HAKOB. OTHOHYKICOTHTHBIE «EcTecTBeHHBIN 0TOODY.

BapuaHThl reHoB. JIHK-uun. [TomHoreHoMHbIN aHan3 accouuanui. «OMb» HaJ HccnenoBaTenbckue paboTh
reHoMoM. [Toctrenomuas 3pa. O6parHas reneTuka. « OMUKCHBIC)» HCCIIETOBAHUS. «MonudukarmoHHass U3MECHUYNBOCTh
[Tpoteom, MmeTtabosioM. JlIoMeCTHKAITMS U IIEHTPBI TEHETHYECKOTO pazHooOpasus. [Toucku pacTeHuii B IIpe/eliax Balllero MecTa
pacTeHull ¢ «XOPOLIMMI MPU3HAKAMHU IS YesIoBeKa. LIEHTpbl reHETHYECKOTO SKUTEIBCTRAY.

pazHooOpasus. Hukonaii iBanoBuy Bapwmiios. Cenekiusi.

KoMmOunarmonHnast u rubpuaHas ceneknus. ['ereposuc. COXpaHUTh U U3YYHUTh TCHBI,
4TOOBI MeHATH Oyaymiee. Kak mpaBuibHO XpaHUTh reHbl. Kosiekiuyu reHeTHIeCKux
pecypcoB pacteHui. [IpakTHKyM H/HITH HCCIIE0BATEIBCKUN TPOSKT: MeTO b
KyJbTUBUPOBAHMUS in Vitro Al COXpaHEHUsI TeHETUYECKUX PECYPCOB PACTCHMIA U ISt

[IpakTrueckoe 3a1anue

«ATPOHOMBD».

[IpakTrueckoe 3a1anue
«I"oMonorYecKue psibl HACAEICTBEHHOM
H3MEHYHUBOCTI.




YCKOPEHHOM ceeKInu. ['eHeTuyeckue eHTphl B Hallel ctpane. [ e
TE€HETUKOW U TEHOMMKOM IS HY K] CEIIbCKOI0 X034MCTBa.

3aHUMAarOTCA

ITOYPOYHOE IINTAHUPOBAHUE

Tembl 3aHATHIH

I[CHTCJIBHOCTLHIKOJIBHHKOB

Tema 1. MoJsiekyJisipHble OCHOBBI F€HETH

KH (6 4)

1 [Ipeamer renetuku. KpaTkast uctopusi pa3BUTHS MIPEACTABICHUS O
HAaCJIEACTBEHHOCTH.
2 OT rena K mpu3HaKy: Kak packpacutb Kota. Uto Takoe npusHak? [IyTs oT rena
J10 TIPU3HAKA.
3 3akoHbl MeH€eN:011MH TeH - 0JMH npu3HaK. CxeMa cKpelmuBanus. 3aKoH [IpakTnueckoe 3ananue «EquHoo0pa3ne nepBoro NOKOJEHUS.
eI[I/IHOO6p331/I${ FI/I6pI/II[OB MEPBOro MOKOJICHUA. 3akoH pacHICIUICHUA IIPpHU3HaKa BO HpaKTI/IquKOG 3ananne «PacierieHue Bo
BTOPOM ITOKOJICHHH. BTOPOM MTOKOJICHUM.
4 3akoHbl MeHens: HECKOJBKO TeHOB - HECKOJIbKO MPU3HAKOB. J(urndpuaHoe [Ipaktuueckoe 3ananue «Pemerka [lenneray.
CKpEIIBaHHUE.
5 B3aumopenicTBue reHoB. IIpakTyeckoe 3ansatue «B3anmonencTeus
reHOB (MOJIETMPOBaHUE CUHTE3a U TpaHCTIOpPTa
MUTMEHTA B KJIETKY)».
6 Brnusinue ¢akTopoB oKpy:Karoliel cpebl Ha HACIeJOBaHHE MPU3HAKOB.
Tema 2. MoJiekyasipHbIe OCHOBBI cesieKuMH (28 1)
1 ['ensl B momyJisiiusix: BEJIMKOE PAaBHOBECHE.
2-3 [omyAauus. YacToTsl BCTpEYaeMOCTH IIPU3HAKA U ajulels. Y paBHeHUe Xapau- | MccienoBatenbCkuil MPOEKT « AHAIN3 TEHETUYECKON CTPYKTYpPbI
Baiin6epra. HomyJisiiuy (Ha OCHOBE 3aKoHa Xapau-BaitnOepra)».
4 [Monynsiiiy MEHSIOTCS: YUCIIEHHOCTh, MUTPALIMS ¥ BBIOOp Cympyra.
5 @DaKTopbl, KOTOPbIE BHIBOJAT MOMYJISLNIO U3 paBHOBecHus Xapau- BaiinOepra. | IIpaktuueckoe 3amaHue

«YacToTsl anneneﬁ, T'CHOTHUIIOB U (I)CHOTI/IHOB».




6 Yucnennocts nomyisiun. Ponesas urpa « Qe ocHoBaTEIs».
7-8 Hpetid renos. Myranuu. Heciyuaiinoe ckpernuBanue. V3omsius.
9 [Momynsauy MEHSIOTCS: €CTECTBEHHBINH 0TOOP. MexaHu3M JieiicTBUs Ponesas urpa « 3¢ ¢peKxT OyThUTOUHOTO TOPJIBIIIKAY.
€CTECTBEHHOI'0 0TOODA.
10 JIBroKymuii oToop. Ponesas urpa
«EcTecTBeHHBII 0TOODY.
11-13 MonudukanronHas n3MeHYMBOCTh. CTaTUCTUYECKHUE OCOOCHHOCTH Hccnenoparenbckue paboTh
MOJU(PUKAIMOHHON U3MEHYHMBOCTH. «MoaundukamoHHass U3MEHYUBOCTh PACTEHUH B Mpeaenax
BAIIIET'0 MECTA )KUTEIHCTBAY.
14 HacnenoBanue KoIM4eCTBEHHBIX MPU3HAKOB. KoMM4ecTBEHHBIE TPH3HAKH.
15 CpenoBas U3MEHUYUBOCTD Ipu3Haka. KoappuimeHt HacienyeMocTy npru3HaKa.
16-17 OtBet Ha 0TOOp. [ToKCK reHOB KOJIMYECTBEHHBIX
npu3HakoB.OiHOHYKIeoTH IHbIE BapuaHThl reHoB. JJHK-uur. [TonnoreHoMHBbIH
aHaJIn3 acCOIMAllHi.
18-19 «Ombl» Hag reHoMoM. [ToctrenomHuas spa. ObpaTHas renetrka. «OMUKCHBIe» | [IpakTHueckoe 3amaHue « ArpOHOMBD)
uccienoBanus. [Iporeom, Metabosiom.
20 JloMecTuKanus U NEHTPhI TEHETHYECKOTO pa3HOO0pa3usl.
21 [Toucku pacTeHUH ¢ «XOPOLIUMIY» IIPU3HAKAMMU JUJIS YEJIOBEKa.
22 LlenTphl reHeTHUecKOro paznoodpasus. Hukomait IBanosud Basuiios. [IpakTrueckoe 3aganue
«I"oMostorudeckue psiapl HACIEICTBEHHON N3MEHYHBOCTH.
23 Cenexuus u ee METOABIL.
24 Kom6unanmonHnas u rubpunas cenekuus. I'ereposuc.
25 CoxpaHUTh U U3YyYUTh T'€HBI, YTOOBI MEHATH Oynyiee. Kak nmpaBuibHO XpaHHUTh
redbl. Koekiy reHeTHIecKuX pecypcoB pacTeHuil.
26-27 [IpakTUKyM M/MIHM UCCIE0BATENbCKUNA MPOEKT: MeTobI yIbTUBUPOBAHUS In
Vitro IJIst COXpaHeHUs TeHETUIECKUX PECYPCOB PACTEHUH | JUIsi yCKOPEHHOU
CeJIEKLIUU
28 ['eHeTnueckure EHTPHI B Halllel cTpaHe. [ 1e 3aHuMaroTCsi FTeHEeTUKOM 1

TEHOMUKOM JUIsl HY K] CEJIbCKOTO XO3sIICTBA.




Y4yeOHO- MeTOAMYECKOE 00€ecIIeueHne:

Meroaundeckoe nocodue «buonorus 5-9 xnacc. [IpoekTHO-UCCIe10BaTENBCKAS NESITEIBHOCTEY, IHCTUTYT CTpaTernu pa3BUTHSI 00pa3oBaHUs,
Mocksa, 2022. https://edsoo.ru/wp-content/uploads/2023/08/BYJI_ITPII-kypca-BHEYpOUHOM-AesI TeIbHOCTH- bruosorus-5-9-kacc.-[TNJ1-
OCHOBHOE-00111ee-00pa3oBanue Hogas.pdf?ysclid=lIxuni2uyw666894480

Caiir edsoo.ru



https://edsoo.ru/wp-content/uploads/2023/08/ВУД_ПРП-курса-внеурочной-деятельности-Биология-5-9-класс.-ПИД-основное-общее-образование_Новая.pdf?ysclid=llxuni2uyw666894480
https://edsoo.ru/wp-content/uploads/2023/08/ВУД_ПРП-курса-внеурочной-деятельности-Биология-5-9-класс.-ПИД-основное-общее-образование_Новая.pdf?ysclid=llxuni2uyw666894480

