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IHosicHUTEABLHAA 3AIINMCKA

Pabouas mporpamma coctaBiieHa Ha ocHoBe DenepanbHOro rocyIapcTBEHHOTO CTaHIapTa, 00pa30BaTeNbHOM MPOTPaMMBI
cpeaHero oOmiero oOpa3oBaHMss W Ha OcCHOBe mnporpammbl mo Owuosorun W.H.Ilonomapesa, W.B. Hukomnaes, O.A.
Kopnunosa//buonorus: 5-11 knaccsl: nporpammel. — M.: Bentana — I'pad, 2014. nporpamma paccurtana Ha 35 4acoB, pe3eps 2
yaca, B IpOrpaMMy BXOJUT jabopaTopHbie paboThI -2.

[Iporpamma paszpaborana B cootrBeTcTBUM ¢ y4eOHBIM MmiaHoM MKOYVY Jlyroeckoit COII nmst ypoBHsSI CpeHEro
oOmiero o00pa3oBaHHUsl C UCIHOJIB30BAHUEM COBPEMEHHOTO O0O0OpYy/IOBaHMS IIEHTPA €CTECTBEHHO-HAYYHOU U
TEXHOJIOTHYECKON HampaBiieHHOCTH «Touka pocta». Ha 06a3e nenrtpa «Touka pocta» obecrnieunBaeTcs peanu3aius
00pa3oBaTeIbHBIX MPOTPAMM €CTECTBEHHO-HAYYHOM M TEXHOJOTHMYECKON HaIpaBICHHOCTEH, pa3pabOTaHHBIX B
COOTBETCTBUM C TPEOOBAHUSIMHU 3aKOHOJATEILCTBA B chepe 00pa3oBaHUA U ¢ YIETOM METOJUYECKUX PEKOMEHIAIUA
«lleHTp TPOCBETUTEIHCKUX HHUIIMATUB MUHHCTEPCTBO MpocBelieHus». lcnonbp3oBanne oO0OpyIOBaHUS IIEHTPA
«Touxka poctay npu peavzali JaHHON paboyeil MporpaMMbl TO3BOJISIET CO3/1aTh YCIOBHUS:

* JUIA pacIIMpPEHUs COICPKAHUS IIKOJIBHOTO OMOJIOTUYECKOT0 00pa30BaHus;

 JUIA TIOBBIIIEHUS IO3HABATENbHONW AKTHUBHOCTH OOYYAIOIIMXCS B €CTECTBEHHO-HAYYHOW 00JacTu;

e NI Pa3BUTHs JIMYHOCTH peOeHKa B mpoliecce OOydeHHs] OMOJOTHU, €r0 CHocOOHOCTel, GOpMUPOBAHUS U
yIIOBJIETBOPEHHUSI COLMATIBLHO 3HAYMMBIX HHTEPECOB U MOTPEOHOCTEH;

« 17151 paboTHI ¢ OAApPEHHBIMU IIKOJIBHUKAMU, OPTaHU3aIlMU UX PA3BUTHS B PA3IMYHBIX 001acTsIX 00pa30BaTEIbHOM,
TBOPYECKOM JESITEITbHOCTH.
[Tpumenss mudpoBbie 1abopaTopuK Ha ypoKax, ydalluecs CMOTYT BBIMOJHUTH Ja00paTopHbIE pabOThl U IKCIIEPUMEHTHI IO
nporpaMme yuyeOHoro npeamera «buomorus»

Henu u 3amaum u3ydeHus mnpeamera: pabouas mporpamma aiusa 11 kmacca opueHTHpoBaHa Ha (oOpMHUpOBaHHE OOIIEH

OMOJOTUYECKON TPaMOTHOCTH M HAYYHOTO MHUPOBO33PCHHUS YUaIIUXCsS, OCHOBBIBAETCS HA 3HAHUAX, MOJYYCHHBIX yUYAIIUMUCS B
OCHOBHOM IIIKOJIE M HampaBiieHa Ha (OPMHUPOBAHHE €CTECTBEHHOHAYYHOT'O MHPOBO33PEHHMSI, DKOJOTHUYECKOTO MBIIUICHUS W
3I0pOBOTO 00pa3a *KW3HU, HA BOCIHUTAaHWE OEPEKHOTO OTHOIICHUS K OKpyXKaromeh cpene. s mpuoOpeTeHnus MpakTUYeCKUX
HABBIKOB Y TIOBBIIICHUS YPOBHSI 3HAHUW MIPETYCMOTPEHO BBITIOTHEHNE T1a00PATOPHBIX U MIPAKTHIECKUX PadoT.



Coaepxanue yueOHOro Kypca

11 knacc
Tema 1. Oprann3mMeHHbIl ypoBeHb Ku3HH (16 41).

OpraHu3MeHHBII ypOBEHb JKM3HM W €ro poib B mnpupoje. OpranuzM kak OuocucreMa. OCHOBHBIE MPOLECCHI
KU3ZHEJEATEIbHOCTH OJJHOKIETOYHBIX U MHOTOKJIETOYHBIX OPraHU3MOB. THIIBI MUTAHUSI OPraHU3MOB: reTepoTPOdbI (canpoduTsl,
napasuThl, XWUIIHUKU) U aBTOTpodbl (xemoTpodsl u ¢otorpodsl). MHauBUAYanbHOE pa3BUTHE OpraHu3Ma (OHTOTEHE3).
OMOpHOHANIbHOE W TMOCTAMOPHOHAIBLHOE pPa3BUTHE OPraHU3MOB. Perynsius MpoleccoB >KU3HEACATEIbHOCTH OPTraHU3MOB.
Pa3zMHOXKEHHE OpraHu3MoOB - II0JIOBO€ M Oecmosnoe W ero 3HaueHue. OruionoTBopeHHe. JIBOHHOE OIUIOAOTBOPEHUE Yy
HOKPBITOCEMEHHBIX pacTeHuil. OCHOBHbIE MOHATHUS TeHETUKHU. ['eHbl W mpusHaku. V3MEeHYMBOCTh NPHU3HAKOB U €€ THIIbI
(HacnencTBEeHHAs M HEHacleACTBeHHas). MyTtanuu, X mMaTepuaibHble OCHOBBI - U3MEHEHUE T€HOB U XpOMOCOM. MyTareHsl u
MEpBI 3aIUTHI CPEJIbI OT 3arpsI3HEHUS MyTareHaMH.

I'eHoTun kak 1eNOCTHas cHUCTEMAa. XPOMOCOMHAas TEOpUsl HACIEACTBEHHOCTH. METONbl TEHETUKU. 3aKOHOMEPHOCTHU
HaclieloBaHus, ycTaHOBIeHHbIE . MeHaeneM, ux uurojoruyeckue ocHoBbl. 3akoH T. Moprana. Teopus rena. Bzaumoneiictsue
IF€HOB. 3aKOHOMEPHOCTH CIICTUIEHHOTO HacjieAoBaHMs. ['eHeTWka TmoJia ¥ HacjledOBaHHWE, CIETUIEHHOE C TojJoM. MeToabl
U3Y4YEHUs HACJICICTBEHHOCTH delioBeka. HacnencTtBeHHble O0J€3HHM, MX TPOQUIaKTHKA. DTUUYECKUE AaCIeKThl NMPUMEHEHUS
TE€HHBIX TeXHOJOTHI. OCHOBHBIE (DaKTOPHI, (OPMHUPYIOIIHNE 310POBLE UesoBeka. OOpa3 KU3HU U 37I0pOBhE UeoBeka. BupycHbie
3aboneBanus. [Ipodunakrruka BupycHbix 3a6oneBannii. Crioco0st 60ps0s1 co CITUIom.

Opranu3mbl pa3HBIX IIAPCTB KUBOM mNpupoasl. baktepun, mx pasHooOpasue W 3HaYEHUE B Mpupoje. MHoroobpasue
pacTeHui, Tpu0OOB 1 KMBOTHBIX, UX 3HaUCHHE B npupoje. LlapcTBo BUpycoB, ux pazHO0Opasue, CTpoeHue U (PyHKIIMOHHUPOBAHUE
B IIPUPOJIE.

JlabopaTtopHas padora Nel «MoaupukaumoHHAS U3MEHYNUBOCTb)»

Tema 2. KiteTouHbIil ypOBeHb OpraHu3auuu ;ku3Hu (9 4).



KiteTouHbIil ypOBEHb OpraHU3alMy KU3HU U €T0 PoJib B Ipupone. KieTka kak 3Tar 3BONIOLHH KUBOTO B UCTOPUHU 3EMIIH.
[{utonorus - Hayka o kieTke. Meroasl uzydeHus kiaetku. OCHOBHBIE MON0KEeHMS yueHus o kierke. M. neinen u T. [lIBaHH -
OCHOBOIIOJIOKHUKHU KIIETOYHON TEOPUH, €€ OCHOBHBIE ITOJI0KEHHUS.

XuUMHUYECKH cocTaB KieTokK. OpraHnyeckue M HeopraHMdeckue BelecTBa B kieTke. CTpykTypa U (QYHKUMH KJIETOK U
BHYTPHUKJIETOUHBIX OOpa3zoBaHui. SAnpo. XpoMOCOMBI, UX CTPYKTypa M (GYHKUIMU. 3HAYEHUWE BUJOBOTO IOCTOSTHCTBA 4YMCIIA,
GopMbI U pa3MepoOB XPOMOCOM. [ OMOJIOTMYHBIE M HErOMOJIOTHYHBIE XPOMOCOMBL. MHOrooOpasme KJIETOK W TKaHH.
Crneunanuzanusi KJIeToK, oOpa3zoBaHue TkaHed (OCOOEHHOCTHM KIETOK MPOKAPHUOT M DYKApuOT. [ 'MMOTE3bl BO3ZHUKHOBEHUS
JYKAPUOTUYECKOU KIICTKHU.

Krnerounsrii merabonusm u poiib (epMeHTOB B HeM. [IoHSATHE O MIACTUYECKOM M SHEPreTUYEeCKOM OOMEHE B KJIETKE.
[IpeoGpazoBanue sneprun B kietke. Jenenue kinerku. [loarotoBku knetku k aenaeHuto. Knerounsiit mukn xu3zau. Matepdaza u
muTo3. Pazpl MUTO3a. Meiio3 u ero ¢aspl. CXOACTBO U pa3inyre MUTO3a U Meio3a. 3HaueHHe MUTO3a U Meio3a. CoMaTtuyeckue
U TIOJIOBBbIE KJIETKU. JIUTUIOMIHBIA M TarIOMAHBIA HAOOp XpoOMOCOM B KieTKax. Pa3BuThe MOJIOBBIX KIETOK y pacTeHUU U
KUBOTHBIX. KileTka - OCHOBHasg CTPYKTypHass W (YHKIIMOHAJbHAs €AMHHIA >KU3HEJCATEIBHOCTH OJHOKJIETOYHOTO U
MHOTOKJIETOYHOTO OpraHu3MoB. KieTka - eauHMIa pocta U pa3BUTHS opraHu3MoB. Crenuanusanus KJIeTOK, oOpa3oBaHHE
TKaHEeu

JlaGoparopHuasi pabotaNe 2. «MccaenoBanue pa3 MUTO3a HA MUKPONPeNnapaTe KJIeTOK KOHYNKA KOPHS»

Tema 3. MoJiekyJIsIpHbIii YPOBEeHb NIPOSIBJICHHS KU3HU (8 4).

MonekynspHbIi YPOBEHb JKU3HHW W €ro OCOOCHHOCTH. XWUMHUUYECKas OpraHu3anus KICTKH. Makpo- M MHUKPOAJIEMEHTHI.
OcHoOBHBIE OMOTIOTMMEPHBIE MOJEKYIbl KUBOM MaTepun. OCOOEHHOCTH CTPOCHHS MOJIEKYJ OPraHMYECKUX BEIIECTB: OENKOB,
YIIEBOOB, JTUMUAOB, HYKIEHHOBBIX KUCJIOT. B3anmMocBsi3b cTpoeHUs U GyHKIUNA OEIKOB, HYKIEMHOBBIX KHCJIOT, YTIEBOJOB,
munuaoB, AT®, BoJbl U APYrUX HEOpPraHMYECKUX BemiecTB. VX ponb B kieTke. XUMUYECKHI cocTaB xpoMocoM. CTtpoeHue u
ceorictBa JIHK - kak HocuTens HacnenctBeHHOM nHbopmanuu. ['eH. ['enetnyecknii koa. Penymmkamus JJHK.

IIponecchl OMOCHHTE3a B JKHUBBIX KIETKax. MaTpuuHOe€ BOCHPOMU3BOACTBO Oe€nkoB. DOTOCUHTE3, €ro pojb B MPHUPOJE.
CBeToBbIE W TEMHOBBIE peakiuu (OTOCHHTE3a. XEMOCHHTE3. MOJEKyIsIpHbIE TMPOIECCHl PACIICTUICHUS BEIIeCTB B
AJIeMEeHTAapHBIX Omocuctemax. Ctamum 3HEpreTH4eckoro ooMeHa. bposkenue u asixanue. [IpeoOpa3oBaHue SHEPruu B KIIETKE.
Ponbp gepmMeHTOB Kak peryisiTopoB OMOMOJIEKYJISIPHBIX MpoleccoB. CXOACTBO XMMHUYECKOIO COCTaBa MOJIEKYJ >KUBBIX CUCTEM



KaK JI0Ka3aTeJbCTBO POJICTBA PA3HBIX OPraHU3MOB. POJb €CTECTBEHHBIX M HCKYCCTBEHHBIX OMOIOIMMEPOB B OKpYKarollen

cperne.

3akiaoueHue

CTpyKTypHBIE YPOBHU OpTaHU3AINU KUBOU Mpupoabl. O000IIeHNEe U cucTeMaTu3alus 3HaHuH 1o Teme 3 «MoeKyIspHbIi

YPOBEHb KU3HW» . ITOroBBI KOHTPOJIb 3HAaHUH 110 Kypcy Ouonoruu 11 knacca.

TemaTn4yeckoe mianuposanue no omonorum 11 kiaace

Ne HanmeHnoBaHus TeMbl WK pa3ielia Kon-so | Hcnoak3osanne
4acOB 00opyaoBaHus
nenrpa «Touka
pocTa»
1 Temal : OpzanuzmeHHbLIL YPOBEHb HCUIHU 16

1.1 | Opranu3aMeHHbIN YPOBEHb KU3HU U €r0 POJIb B MPUPO/IE

1.2 OpFaHI/ISM Kak OMocHcTeMa. HpOHGCCBI KUBHCACATCIIBHOCTHU OJHOKIICTOYHBIX OPI'aHU3MOB

Hpoueccu IHCUBHEOESAMEIbHOCMU 0OHOKIEMOYHbIX OpeaHLlS’]I/lOS*

1.3 [Iponiecchl )KU3HENESATEIBHOCTH MHOTOKJIETOYHBIX OPraHU3MOB

Tunvl numarnus u cnocodvl 000bLIBAHUSL NUWU™

1.4 | Pa3aMHOXEHHE OPraHU3MOB

1.5 O110J0TBOPEHKE U €r0 3HAYCHUE

1.6 | PazButHe opranusma oT 3apOKJICHHS 10 CMEPTH(OHTOTCHE?)

U3 ucmopuu pazsumus 2enemuxu.™

1.7 | I3MeHYnBOCTb NPU3HAKOB OpraHu3ma u ee tunsl. Jlaboparopuas padora Nel
«MoaupukauMoHHAS U3MEHYUBOCTb)

Muxkpockon
CBETOBOM M

uudpoBoi

1.8 | 'enetndeckue 3akoHOMEpHOCTH, OTKpBITHE ['. Menmenem.

1.9 | HacnegoBanue npu3HAKOB MPU TUTHOPHUIHOM CKPEITUBAHUH.

Bszaumooevcmeue cenos™




1.10

I'enetnueckue ocHOBHI cenekiuu. Bknan H.M. BaBuiioBa B pazButue cenekunm.

1.11 | I'eneTtnka mosia ¥ HacJICAOBaHHE, CLEINIEHHOE C OJIOM
1.12 | HacnenctBeHHble 00JIE3HH YEIOBEKA
Mymacenwi. Hx enusnue Ha dcugyro npupoody u yenogexa.™
Omuueckue acnexmol MeOUYUHCKOU 2eHeMmUKU
1.13 | JloctmkeHns OMOTEXHOJIOTHH M dTHYECKHE aCTIEKThI €€ UCCIIeIOBaHHU.
1.14 | dakTophl, ONpeESIOUIUe 310POBbE YETOBEKA. Hudposas
naboparopusi 1O
OonosoTrHuy,
JOaTYNKN
OCBEIIICHHOCTH,
TEMIICPATYPHI,
BJIAXKHOCTHU
Teopuecmeo 6 JcusHu yenogexa u oowecmsa( cemunapckoe sanamue)™
1.15 | MapcTBo Bupycsl: paznooOpasue u 3HaU€HHE.
1.16 | Bupycusbie 3a06oneBanusi. O6001IeHHE U cUCTEMaTU3allus 3HaHui 1o Teme 1
«Opranu3MeHHbI YPOBEHb KU3HU
Bupyconoeus — nayka o supycax™
2 Tema?2: Knemounbwtii ypoeeHs jHcu3Hu
2.1 | Kilerounslii ypoBeHb OpraHU3aIliy KUBOW MAaTEPHH M €r0 POJIb B IPUPOJIE.
2.2 KneTka xak sTar 3BOJIFOIUH KUBOTO B HICTOPUHU 3EMIJIH.
Mmnozcoobpasue kniemox. Tkanu™
2.3 | CTtpoeHue KIETKH Muxkpockon
CBETOBOM M
1 poBoi
2.4 | Opranousipl Kak CTPYKTYPHBIE KOMITIOHEHTHI IIUTOIUIA3MBI.
Ocobennocmu Kiemok npokapuom u dykapuom*
2.5 KnetouHsii UK
2.6 | Jlenenue KIeTKH — MUTO3 U Meii03. JIaGopaTopHasi pa6oTta Ne2 Mukpockon
CBETOBOM M
unudpoBoi
2.7 | OcobeHHOCTH 00pa30BaHUs MOJIOBBIX KIETOK




2.8

CtpykTypa U (GYHKIHHA XPOMOCOM

Mmnoeoobpaszue npoxkapuom ™

Ponv 6axmepuii 6 npupooe ™

Mmnocoobpasue 00HoKIemouHbIX dyKapuom *

Muxpobuonozusn na ciyscoe uenosexka™

2.9 | Mctopus pa3BUTHS HayKH O KJIETKE
Jluckyccuonnvie npobaemol yumonoauu ™
T'apmonus u yenecoobpasznocms 8 JHcusou npupooe ™.
3 Tema 3: MonexkynapHulil ypo6eHb 0P2AHUZAUUU HCUZHU 8
3.1 | MonekynspHbIi YPOBEHb KU3HH: 3HAYCHUE U POJIh B IPUPOJIC.
3.2 | OCHOBHBIC XUMUYECKHEC COCTMHCHHS )KHBOW MAaTCpHUH. Hudposas
nmabopatopusi,
JIaTYuK pH
cpebl,
TEMIIEPaTyphl
3.3 | CtpykTypa ¥ GYHKIUHA HYKICHHOBBIX KUCIIOT
3.4 | Ilpouecchl cCMHTE3a B KHUBBIX KJIETKaX
3.5 ITporeccrl 6rocuHTE3a OeKa.
3.6 | MonekymsipHble TPOLIECCHI pacIeIIeHUs.
3.7 | Perynastopbl OHOMOJICKYIISIPHBIX ITPOIECCOB
Xumuueckue s1emenmsl 8 00010YKAX 3eMIU U MONEKYIAX HCUBBIX cucmem™
Xumuueckoe 3aepssHenue okpyicaouell cpedbl KaxK 2100a1bHASA IKOL02UYECKAsi npooiema.™
Bpewms sxonocuueckoti kyiomypul (cemunapckoe 3anamue)™
3aknwuenue
3.8 | CrpykTypHBIC YPOBHH OpPTaHHU3AIMHU KUBOW Ipupoabl. OO00IIEHNE U CHCTeMaTH3aAIUs
3HaHu# 1o Teme 3 «MOJeKyIsApHbIA YPOBEHB KU3HM». ITOrOBBIN KOHTPOJIb 3HAHUH IO KypCY
6uonoruu 11 kacca.
Peseps 2
Uroro 35




TpeOoBaHus K YPOBHIO OATOTOBKH Y4AIIUXCH

JlesTenbHOCTh 00pa30BaTENBHOTO YUPEXKJICHUS B OOy4YeHUHM OWOJOTMU JODKHA OBITh HampaBlieHa Ha JIOCTUXKEHUE
00y4YarOMMMUCS CIEAYIOUUX TUYHOCIHBIX Pe3YIbMamos:

- c(OpMHPOBAHHOCTHL MOTHBAIIMM K TBOPYECKOMY Tpydy, K paboTe Ha pe3yibTaT; OepeKHOMY OTHOIIECHUIO K MPUPOJE, K
MaTepUaIbHbIM U TYXOBHBIM IICHHOCTSIM.

- cOpMHUPOBAHHOCTh YOEKJIEHHOCTH B Ba)KHOW POJIM OMOJIOTMM B >KU3HU OOIIECTBA, NMOHUMAHHUS OCOOCHHOCTEM METOJIOB,
MIPUMEHSIEMBIX B OMOJIOTHUECKUX UCCIIEIOBAHUNIX;

- peanu3alusi STUYECKUX YCTAHOBOK IO OTHOIIEHUIO K OMOJIOTHYECKUM OTKPBITHSIM, UCCIEOBAHUSIM U UX pe3yJIbTaTaM;

- c(OpMUPOBAHHOCTh HAYyYHOW KapTUHBI MHpa KaK KOMIIOHEHTa OOIIEeueTOBEYECKOM W JMYHOCTHOM KYJIbTYpbl Ha 0asze
OMOJOTMYECKUX 3HAHUN U YMEHUH;

- MPU3HAHKUE BHICOKOW LIEHHOCTH >KU3HHM BO BCEX €€ MPOSIBICHUSIX, 370POBbsI CBOET0 U JIPYIUX JIOJEH; peanu3alus yCTaHOBOK
310pOBOT0 00pasa >KU3HMU.

Memanpeomemnvimu pe3ynbmamamu OCBOSHUS BBITYCKHUKAMU OCHOBHOM IIKOJIBI TPOTPaMMBbI 1O OMOJIOTHU SBISIOTCS:

- OBJIQJICHUE COCTABJISIIONIMMH HCCIIEOBATEILCKOM W MPOCKTHOM NIESITEIIbHOCTH, BKIIFOYAash YMEHHS BUICTh MPOOJIEMY, CTaBUTh
BOIIPOCHI, BBIJIBUTATh THUIIOTE3bI, J1aBaTh OMPEACIICHUS MOHATHIM, KiIacCUPUIIMPOBATh, HAOIIOAaTh, TPOBOJIUTH AKCTICPUMEHTHI,
JIeNaTh BHIBOJIBI U 3aKIIOUYEHHS], CTPYKTYPUPOBATh MaTepHrall, 00bICHITH, I0Ka3bIBaTh, 3AIMUILIATH CBOU UJICH;

- yMeHHe paboTaTh C pa3HbIMM HCTOYHHKAMU OHOJOTUYECKON HH(pOpMalUU: HAXOJIUTh OMOJOTUYECKYI0 HH(pOpMaiuioo B
pPa3TUYHBIX HCTOYHUKAX (TEKCTe yuyeOHWKA, HAyYHO-TIOMYJSPHOHM JUTepaType, OMOJOTHYECKUX CIIOBApSX M CIPABOYHHUKAX),
aHAIM3UPOBATH U OIIEHUBATh UH(OpPMaIUIO, TPEe0OPa30BbIBATH MH(OPMAIUIO U3 OJJHON (POPMBI B APYTYIO;

- CIIOCOOHOCTH BBIOMpATh IIEJIEBHIE M CMBICJIOBBIE YCTAHOBKM B CBOUX JEHUCTBUAX M TOCTYNKAaX IO OTHOIICHHIO K KUBOM
IPUPOJIE, 3I0POBBIO0 CBOEMY M OKPYKAIOIIHUX;

- yMEHHUE aJIeKBaTHO HCIIOJIb30BaTh PEUEBBIC CPEACTBA IS TUCKYCCUU U apryMEHTAllud CBOCU MO3UIIMH, CPABHUBATH Pa3HbIC
TOYKH 3PEHUS], ApTyMEHTHUPOBATH CBOIO TOUKY 3PEHUS, OTCTANBATh CBOIO MO3UIIHUIO.

Ilpeomemmuvimu pe3ynomamamu OCBOCHUS BBITYCKHUKAMU OCHOBHOM ITKOJIBI TPOTPAMMBI TI0 OMOJIOTUH SBIISTFOTCS:

1. B no3HaBareibHOM (MHTEJJIEKTYaJIbHOM) cepe:

- BBIJICJICHHE CYIIECTBEHHBIX MPU3HAKOB OMOJOTUYECKUX OOBEKTOB (OTIUYUTENHHBIX MPU3HAKOB KUBBIX OPraHU3MOB; KIETOK U
OpraHU3MOB PACTEHUM, KUBOTHBIX, TPUOOB W OaKTepuii; OpraHu3Ma YeloBeKa; BUIOB, SKOCHUCTEM; OMOC(hEphl) U MPOIECCOB
(oOMeH BelecTB U MpeBpaIieHne YHEPTUN, IUTAHNE, TbIXaHUE, BBIJICIICHUE, TPAHCIIOPT BEIIECTB, POCT, Pa3BUTHE, PA3MHOKEHHE,
peryJsiius )KU3HEeIeATEIbHOCTH OpraHru3Ma; KPyroBOPOT BEIIECTB U MPEBPALIEHUE SHEPTUU B SKOCUCTEMAX);

- IPUBEJICHUE JI0KA3aTENbCTB (apryMEHTallNsl) €AMHCTBA )KUBOM M HEXKUBOU MPUPOBI, €€ YPOBHEBOW OPTaHU3AIMHU U IBOIIOLINH;
POJICTBA KUBBIX OPTraHU3MOB U OKPY>KAIOLIEH CPeIbl.



- YMEHUE NOJIb30BaThCsl OMOJOTMYECKON TEPMHUHOJIOTUEN U CUMBOJIMKOI;

- YMEHHUE pellaTh JIeMEHTapHbIE OMOJOTMYECKHUE 3a/1aud, COCTABIIATh 3JEMEHTAPHbIE CXEMBbl CKPEIIMBAHMS M CXEMbI IIEPEHOCA
BELIECTB U YHEPTUU B IKOCUCTEMAX.

OueHKy ATHYECKUX aCTIEKTOB HEKOTOPBIX UCCIEAOBAHUM B 001aCTH OMOTEXHOJIOTUH.

- IOCTAaHOBKY OMOJIOTHYECKUX IKCIIEPUMEHTOB M OOBSICHEHUE UX PE3YIbTATOB

Memanpeomemmuvimu pe3yromamamu u3ydeHus Kypca «buonorus» spasercs (OpMHUpPOBAHUE YHHUBEPCAIBHBIX YYEOHBIX
nevictuit (YV]I).

PeryastuBubie YY/I:

CamocTosTenbHO 0OHapYXUBaTh U (HOPMYJIUPOBATh YUCOHYIO MPoOIeMy, ONpEeAesaTh 1elb Y4eOHOU JesATeNbHOCTH, BHIOUPATh
TEMY MPOEKTA.

BoigBurarh Bepcuu pemieHuss TpoOJeMbl, OCO3HAaBaTh KOHEYHBIM pe3yJbTaT, BBIOMpPATh W3 MPEIJIOKEHHBIX W HCKaTh
CaMOCTOSITEJILHO CPEJCTBA JOCTHUKEHUS LEIH.

CocTtaBiaTh (MHAMBUIYATBHO WM B TPYIINE) IUIAH pelIeHUs MpoOIeMbl (BBIMTOTHEHUS TIPOCKTA).

PaGoTas no miaHy, cBepsATh CBOM JACUCTBUS C LEIbIO U, IPU HEOOXOAUMOCTH, UCIIPABIIATH OLIMOKHA CAMOCTOSITENIBHO.

B nuanore ¢ yuutenem cOBEpIICHCTBOBATh CAMOCTOATEIBHO BIPAOOTaHHBIE KPUTEPHUH OLIEHKH.

ITo3naBarenbHbie YY/I:

AHanu3upoBaTh, CPaBHUBATH, KIACCU(PUUIUPOBATh U 00001IaTh (aKThl U SIBJICHUS. BBISBISATH NMPUYUHBI U CIAEACTBUS MPOCTHIX
SIBJICHUM.

OcyiecTBisATh CpaBHEHUE, KIACCU(UKAIINIO, CAMOCTOSATEILHO BBHIOMpPAs OCHOBAHUS M KPUTEPUU I YKA3aHHBIX JIOTHUECKHUX
orepanuii; CTPOUTh KJIaCCU(PUKAINIO HA OCHOBE JTUXOTOMHYECKOTO JIeNIeHNs (Ha OCHOBE OTPHIIAHUS).

CTpouTh JOrUYECKOE pACCYKIEHUE, BKIIOYAIONIEE YCTAHOBICHUE TPUUMHHO-CIIEACTBEHHBIX CBS3EH.

CoznaBath cXeMaTHYECKHUE MOJICIIU C BBIICIICHUEM CYIIECTBEHHBIX XapaKTEPUCTUK OOHEKTA.

CocTaBisTh TE3UCHI, PA3IMYHBIE BUJIBI TUTAHOB (TIPOCTHIX, CJIOXKHBIX U T.1I.). [IpeoOpa3oBeiBaTh HHPOPMAIIMIO W3 OJHOTO BUA B
Ipyroii (Tabiauily B TEKCT U IIp.).

Bb4uThIBaTH BCE YPOBHU TEKCTOBOM HH(POPMAIIHH.

YMeTs omnpenensTh BO3MOXKHBIE MCTOYHUKH HEOOXOMMMBIX CBEICHU, MPOU3BOAUTH MOUCK WHGOPMAIMU, aHAIM3UPOBATH U
OLICHMBATh €€ JI0CTOBEPHOCTD.

CpenctBoM (opmMupoBaHUs TO3HABATENbHBIX Y Y]] CIy)XUT y4eOHBIM Marepuan, W MPEexIE BCEro MPOJYKTUBHBIE 3aJaHUs
ydeOHWKa, HalleJIeHHbIe Ha 1—4-1f THHUY pa3BUTHSA:

— OCO3HAHHE POJIH KU3HU (1-51 TUHUSA pa3BUTHUA);

— paccMOTpeHHE OMOJIOTHYECKUX MIPOIECCOB B pa3BUTUU (2-51 IMHUS Pa3BUTHS);

— UCIOJIb30BAHUE OMOJIOTMYECKUX 3HAHUMN B ObITY (3-5 TUHUS pa3BUTHS);



— OOBSACHSTH MUP C TOUKHU 3pECHUS] OMOJIOTHY (4-51 IMHUS PA3BUTHS).

Kommynukatusubie YY/I:

CaMOCTOSITENIBHO OpPraHU30BBIBaTh Y4eOHOE B3aMMOJEHCTBHE B TIpynne (ompenensTh oO0IIMe UEeNH, paclpeleisTh poJid,
JOTOBAapUBATHLCS APYT C IPYTrOM H T.11.).

[IpeameTHbpIMU pe3yJibTaTaMU U3yueHUsl peaMeTa «bruosiorusy SBISIIOTCS CJIEYIONNE YMEHHUS:

1-s1 TuHUA pa3BUTUS — OCO3ZHAHUE POJIU KUZHU:

— OMPEIENSATh POJIb B IPUPOJIC PA3IMUHBIX TPYIIIT OPTaHU3MOB;

— OOBSACHSTH POJIb KUBBIX OPTaHU3MOB B KPYTOBOPOTE BEIIECTB 3KOCUCTEMBI.

2-51 TWHUSI Pa3BUTHS — PACCMOTPEHHE OMOJIOTUUECKUX MPOIIECCOB B PA3BUTHHU:

— IPUBOAUTH MIPUMEPHI MPUCTIOCOOJIEHUN OPTaHU3MOB K cpejie OOUTaHUS U OOBSICHATH UX 3HAUCHUE;

— HaxXOJIUTh 4YEPThI, CBUJACTEIBCTBYIONIUEC 00 YCIOKHEHUU >KUBBIX OPraHU3MOB IO CPAaBHEHHUIO C TpEAKaMH, U JaBaTb UM
00BsACHEHHE;

— OOBSACHSATH MIPUCIIOCOOJICHHS HA Pa3HBIX CTAAUSAX )KHU3HCHHBIX ITUKIIOB.

3-s1 IUHUS PA3BUTHS — UCIIOJIH30BAHKUE OMOJIOTMYECKUX 3HAHUHN B OBITY:

— OOBSACHSATH 3HAUCHUE KUBBIX OPTaHU3MOB B )KU3HU U XO35HUCTBE YEJIOBEKA.

4-5 TUHUS Pa3BUTHS — OOBIACHITH MUP C TOUKH 3pEHHSI OMOIOTHU:

— IEPEYHCIIATh OTIIMYNUTEIIbHBIE CBOMCTBA KUBOTO;

— paznuyath (1o TaOJUIlEe) OCHOBHBIE TPYMIBI >KMBBIX OpraHU3MOB (OakTepuu: Oe3bsiiepHbIE, SiACpHbIE: TPUOBI, pacTeHus,
KUBOTHBIE) 1 OCHOBHBIE TPYIIIBI pacTe€HUM (BOAOPOCIHN, MXH, XBOILH, [JIAYHbI, MAIOPOTHUKH, TOJJOCEMEHHBIE U LIBETKOBBIE);

— ONpEeAesiTh OCHOBHBIC OPraHbl PACTEHUH (4acCTH KJIETKH);

— OOBSICHATH CTPOCHUE M KUZHENEATEIbHOCTh M3YyUYEHHBIX TPYMI JKUBBIX OPraHU3MOB (OaKkTepuu, TPUOBI, BOJOPOCIH, MXH,
XBOIIIH, TUIAYHBI, TAIIOPOTHUKHU, TOJIOCEMEHHBIE U [IBETKOBBIE);

— MOHUMATh CMBIC]T OUOJIOTUYECKUX TEPMUHOB;

— XapaKTepU30BaTh METOJbI OMOJIOTUYECKON HayKH (HaOI0IeHrne, CpaBHEHNE, SKCIIEPUMEHT, U3MEPEHNE) U UX POJIb B MIO3HAHUHU
YKWBOU IPUPOBI;

— MPOBOJANTH OWOJIOTMYECKHE OMBITHI M JKCHEPUMEHTHl U OOBSCHATH WX PE3yNbTaThl; TMOJIb30BATHCS YBEITUYUTEIbHBIMU
npudopamMu U UMETh dJIEMEHTAPHBIC HABBIKM MPUTOTOBIICHUS U U3YUCHHS TIPETIapaToB.

6-s1 TMHWS pa3BUTHS — OIICHUBATH TIOBEICHHE YEJIOBEKA C TOYKU 3PECHHUS 30POBOT0 00pa3a KU3HU:

— pa3nuyaTh CheTOOHBIC U SAIOBUTHIC TPUOBI U PACTCHHSI CBOCH MECTHOCTH;

— HWCTIOJIB30BaTh 3HAHUSI OMOJIOTUHU TIPU COOTIOACHUH TPABHII TOBCEHEBHOM KH3HHU.



Kpurtepuu 1 HOpMBbI OLICHKY 3HAHUN U YMEHMH 00y4aI0LIMXCH 32 YCTHbIHA OTBET.

Onenka "5" cTaBUTCS, €CIU YYEHUK:

1.IToka3piBaeT ri1y0OKO€ W TMOJHOE 3HAHUME M MOHUMAHUE BCEro MPOrpaMMHOrO MaTepHualia; MOJIHOE MOHMMAaHHUE CYIIHOCTH
paccMaTpUBaEMbIX TMOHATHH, SIBIICHUA U 3aKOHOMEPHOCTEU, TEOPUIA, B3AUMOCBSI3EN.

2.YMeeT cOCTaBUTh NOJHBIA M MPaBUJIbHBI OTBET HAa OCHOBE H3YyYEHHOTO MaTepHalia; BbLACNATH TJABHBIE IOJOXKECHMS,
CaMOCTOSITEJIbHO TOATBEPXkAAaTh OTBET KOHKPETHBIMHU IMpuUMepamu, (akTaMu; CaMOCTOSITEIbHO U apryMEHTHPOBAHO JENaTh
aHanu3, oOOOIIEHMs, BBIBOJbI; YCTAHABJIMBATH MEXIPEIMETHbIE CBSI3M (HA OCHOBE paHee NPUOOPETEHHBIX 3HAHUNA) H
BHYTPUIIPEAMETHBIE CBS3H, TBOPUYECKH MPHUMEHSTh MOJIYUCHHbIC 3HAHUS B HE3HAKOMOW CHUTYallMW; MOCIEAOBATENIbHO, YETKO,
CBS3HO, OOOCHOBAaHHO U 0€30IMOOYHO U3JaraThb y4eOHBIM MaTepuan. YMeeT COCTaBisTh OTBET B JIOTHUECKOU
MOCJIEIOBATEIBHOCTH C HUCIOJIb30BAHUEM TPUHATON TEPMHUHOJIOTHH; JeiaTh COOCTBEHHBIC BBIBOJBI, (hOPMYIUPOBATH TOUHOE
OTIpEJICTICHHEe W HMCTOJKOBAaHWE OCHOBHBIX MOHSTHH, 3aKOHOB, TeOpUH. MOKET MpU OTBETE€ HE MOBTOPSATH JIOCIOBHO TEKCT
yuyeOHUKa; u3jlaraTh, MaTepual JUTEPATYPHBIM SI3bIKOM; MPABHIBHO U OOCTOSITENHLHO OTBEYATh Ha JOMOJHUTEIbHBIE BOMPOCHI
YUUTEINA; CAaMOCTOATENIBHO U pPAalMOHAIBHO MCHOJNb30BaTh HArJSIAHBIE IIOCOOWs, CIIpaBOYHBbIE MaTepuaibl, Y4eOHUK,
JIOTIOJIHUTENIBHYIO JIUTEpPaTypy, NEPBOMCTOYHUKU; IPUMEHSTh CHCTEMY YCJIOBHBIX OOO3HAUeHHMH IpU BEIEHUHU 3aIlucel,
COIIPOBOXIAIOIINX OTBET; UCIOIb30BaTh JIJIS I0KA3aTEIbCTBA BHIBOJAOB U3 HAOIIOAEHUI U OIBITOB.

3. CaMoOCTOSTENBHO, YBEPEHHO U 0€30LUIMO0YHO MPUMEHSIET OJyYEHHbIE 3HAHUS B PEIICHUU NMPOOJIEeM Ha TBOPUECKOM YPOBHE;
J0ITycKaeT He 0ojee OJHOT0 HeAouéTa, KOTOPBIM JIETKO HCIpaBiIeT MO TPeOOBAHMIO YUUTENsS; UMEET HEOOXOAMMbIE HABBIKU
paboTsl ¢ mpuOopamMu, yepTexamH, CXxeMaMH, rpapukaMu, KapTaMu, COMYTCTBYIOIIMMHU OTBETY; 3allUCH, CONPOBOXKIAIOIINE
OTBET, COOTBETCTBYIOT TPEOOBAHUSIM.

Ouenka "4" cTaBUTCS, €CIU YYEHUK:

1.Ilokxa3pIBaeT 3HaHUS BCETO U3YUYEHHOTO MpOrpaMMHOro marepuana. J{aét moiaHbIN U MPaBUIbHBIN OTBET HA OCHOBE M3YYEHHBIX
TEOpHil; JOMyCKAaeT HE3HAYUTEJbHbIE OIIMOKM W HEIOYEThl NPU BOCIPOU3BENCHUUM HM3YyYEHHOI'O0 MaTepuana, HeOOJIbLINe
HETOYHOCTU TPU HCIOJB30BAaHUU HAYYHBIX TEPMHHOB WM B BBIBOJAAX, 000OIIEHMAX M3 HaOmoaeHuil. Marepuan mu3naraeT B
ONpeeNEHHON JJOTHYECKOM NOCIEI0BATENBHOCTH, IIPU ITOM JIONYCKAET OJIHY HErpyOyro oMOKY WIK He Oosiee IBYX HELOUYETOB,
KOTOPBIE MOKET MCIPABUTh CAaMOCTOSITENILHO MPHU TPEOOBAHWHU WIIM HEOONIBIION MOMOIIN MPENoAaBaTeis; MOATBEPKAAET OTBET
KOHKPETHBIMU MPUMEPAMHU; IPABUIILHO OTBEUYACT HA JOTIOJTHUTEIBHBIC BOIPOCH YUUTEIS.



2.YMeeT caMOCTOSITENIBHO BBIACIATH TJIaBHBIC TMOJOXKEHHS B M3YUYEHHOM MaTepuaje; Ha OCHOBaHMM (AKTOB U TPUMEPOB
0000111aTh, 1e7aTh BHIBOABL. Y CTAHABIMBATH BHYTPHUIIPEAMETHBIE CBSA3H. MOKET MPUMEHSITh OTyUYeHHbIC 3HAHHUS Ha TIPAKTHKE B
BUJIOM3MEHEHHON CHUTYyalllH, COOJI0JaTh OCHOBHBIC MpaBHWia KYIbTYypbl YCTHOW peud; MCHOJIb30BaTh MPU OTBETE HAyUYHBIC
TEPMUHBI.

3. He oGmagaeT 1oCTaTOUHBIM HaBBIKOM pabOThI CO CIIPABOYHOM TUTEPATypOil, y4€OHUKOM, TIEPBOUCTOYHUKOM (TIPAaBUIHHO
OpPUEHTUPYETCA, HO padOTaeT MEJIEHHO).

Ouenka "3" cTaBUTCS, €CIU YYEHUK:

1.YcBanBaeT 0OCHOBHOE CoJIepKaHne yueOHOro MaTepuasa, HO IMEET MPOoOeIibl, He MPEMATCTBYIOIINE JabHEHIIIEMY YCBOSHUIO
IpOTpaMMHOT0 MaTepuara.

2. Uznaraet maTepuan HECUCTEMaTH3NPOBAHHO, PparMeHTapHO, HE BCETIa MOCIEeI0BATENHHO; MOKA3hIBAET HETOCTATOYHYIO
c(hOpMUPOBAHHOCTH OT/ICIBHBIX 3HAHUHN U YMEHHUIA; c1a00 apryMEHTUPYET BHIBOJIBI M 00OOIICHHUS, JOMTyCKACT OMIMOKH TTPH UX
(GopMyTUpPOBKE; HE UCIIOIB3YET B KAUeCTBE TOKA3aTEIbCTBA BBIBOJIBI U 0000IIEHUS N3 HAOIIOICHUH, ONIBITOB HJIH JIOMyCKaeT
OITMOKY TPH UX U3TIOKEHUU; TaET HEUETKUE ONPEICIICHHS TOHSITHIA.

3. UcnbIThiBaeT 3aTpyAHEHUS B IPUMEHEHUN 3HAHUM, HEOOXOAUMBIX JIJIsl PEIICHHS 3a]]a4 Pa3IUYHbIX TUIIOB, MPAKTHYECKUX
3aJlaHuii; MpU OOBICHEHUH KOHKPETHBIX SBJICHHUM Ha OCHOBE TEOPUH M 3aKOHOB; OTBEYAET HETOJIHO Ha BOMPOCHI YUUTENS WIH
BOCTIPOU3BOJIUT COJIEpKaHUE TeKCTa yueOHMKa, HO HEJOCTATOYHO TOHUMAET OTACNIbHBIE MOJIOKEHHS, UMEIOITUE BaXKHOE
3HAYCHHUE B 3TOM TEKCTE, JIOIMyCKas OJHY-JBE TPyObIe OITHOKH.

Ouenka "2" cTaBUTCA, €CJIM YUCHUK:

1. He ycBamBaeT M He pacKphIBa€T OCHOBHOE COJIEp)KaHHME MaTepuaja; HE 3HAeT WM HEe MOHUMAeT 3HAYUTENbHYI0 4YacTh
IPOrpaMMHOI0 MaTepuaia B mpejeax MOCTaBICHHBIX BOMPOCOB; HE JIeNIaeT BHIBOJIOB U 000OIICHUIA.

2.Nmeet cnabo chopMUpOBaHHBIE U HETOJHBIE 3HAHUS, HE YMEET NMPUMEHITh UX IPU PEIIEHUH KOHKPETHBIX BOMPOCOB, 3a/ad,
3QIaHul IO 00pa3sIny.

3. Ilpu oTBeTe Ha OJUH BONPOC JOMyCKaeT Oosiee IBYX I'PyObIX OHIMOOK, KOTOpbIE HE MOXET MCIPABUTh Ja)K€ MPHU MOMOIIU
YAUTETIS.

Kpurepuu ¥ HOpMbI OLICHKH 3HAHUI M YMEHHM 00y4YaKOLIMXCS 32 IPAKTHYECKHE U J1adopaTOpHbIe padoThl.
Onenka «5» cTaBUTCS, €CIIN:



1. IIpaBUIBHOM CaMOCTOATEILHO OMpPEACNSIET 1IeJIb JAHHBIX pPa0OT; BBIMOJHSIET PabOTy B MOJTHOM OO0BEME C COOJIIOACHUEM
HE00X0IMMOH ' TOCIE0BATEILHOCTH TPOBEACHHUS OIBITOB, U3MEPEHUIA.

2.CaMOCTOATENBHO, pAlMOHAIIBHO BIOMPAET U TOTOBUT JUIsl BBIMOJIHEHUS pa0OT HEOOX0IMMOEe 000pYAOBaHUE; IPOBOAUT TaHHbBIE
paboThI B YCIOBUSAX, 00ECIEUUBAIOLIUX MTOJYyUYE€HNUE HAan00JIee TOUHBIX PE3YIbTATOB.

3. I'paMOTHO, JOTMYHO OMHUCHIBAET XOJ MPAKTUYECKUX (1abopaTopHBIX) pabOT, MPaBUILHO (POPMYIHPYET BBIBOJABI, TOUHO U
aKKypaTHO BBIMIOJIHSET BCE 3allUCH, TAOJIULIbl, PUCYHKH, YEPTEKU, TpapUKH, BEIYUCICHHS.

4. TlposiBieT OpPraHU3alMOHHO-TPY/IOBbIE YMEHUS: MOJJEPKUBAET YUCTOTY paboyero Mecra, MOpsSAOK Ha CTOJIE, IKOHOMHO
pacxoayer MaTepHabl; coOmroaer npaBuiIa TEXHUKU 0e30macHOCTU npu BBITMIOJIHEHUU pabor.
OueHka «4» CTaBUTCS, €CIIU YUCHHUK

1. BeimosHseT mnpakTUdeckyro (JiabopaTopHyro) paboTy MOJHOCTBIO B COOTBETCTBUU C TPEOOBAHUSMH TIPU OILEHUBAHUU
pe3ynbTaToB Ha "5", HO JOMYyCKaeT B BBHIYMCICHUSX, U3MEPEHUSIX JIBa — TPHU HEA0YETA WM OJIHY HErpyOyro OmMOKY M OJIMH
HEIO0YET.

2. llpu odopmiennn pabOT AOMYyCKAaeT HETOYHOCTU B ONMMCAHMM XOJa JEHCTBUM; JI€JAeT HEMOJIHbIE BBIBOJBI MPU 0OOOIICHUH.
Onenka «3» cTaBUTCA, €CITU YYEHUK:

1.ITpaBUsbHO BBITIONHSET paboTy HE MeHee, yeM Ha 50%, ofHako 00BEM BBIMIOJHEHHON YaCcTH TaKOB, YTO MO3BOJIAET MOJIYYUTh
BEpHBIE PE3YNIBTATHI U C/IENIATh BHIBOIBI IO OCHOBHBIM, MPUHIIMITUAIBHBIM Ba)KHBIM 3a/1a4yaM paOoThl.

2.Ilongbupaer obopymoBaHHMe, MaTepuaj, HAYMHAET pabdOTy C TOMOINBIO YUMTENs;, WJIM B XOJAE MPOBEICHUS H3MEpPEHUH,
BBIYHMCJICHUH, HAOIIOICHUI TOMyCKAaeT OMTUOKH, HETOYHO (DOPMYIHPYET BBIBOJIBI, 000O0IIEHNS.

3.IIpoBoaut paboTy B HEPAIMOHATBHBIX YCIOBUAX, YTO MIPUBOAMT K MOTYUYECHUIO PE3yJIbTATOB C OOJIBIIMMHU MOTPEITHOCTIMU;
WIH B OTYETE JIOMyCKaeT B OOIIEH CI0XKHOCTH HE 0oJiee TBYX OMIMOOK (B 3aMHCIX YUCEN, Pe3yIbTaTOB H3MEPEHU, BRIYMCICHUH,
COCTaBJICHUHU I'paUKOB, TAOIUIL], CXEM U T.J.), HE UMEIOIUX JUIsl JTaHHOW paboThl MIPUHLIUIHATIBFHOTO 3HAUEHUS], HO IOBJIUSBIINX
Ha Pe3yJIbTaT BBIIIOJIHEHHUS.

4. lomyckaeT rpy0yro OIKUOKY B XO/I€ BBIIOJHEHUS pabOThl: B 00bSICHEHNH, B O(DOPMIIEHNH, B COOJIIOIEHUH MPAaBUI TEXHUKU
0€30MacHOCTH, KOTOPYIO YUEHUK HCIIPABIISET [0 TPEOOBAHUIO YUUTEIS.

Ouenka "2" cTaBUTCS, €CIIM YUYCHUK:

1. He omnpenenser caMOCTOATENbHO IeNb pabOThl, HE MOXKET Oe3 IMOMOIIM Y4YUTeNs TMOATOTOBUTH COOTBETCTBYIOIIEE
000py1I0BaHUE; BBHIMIOJIHAET PabOTy HE MOJIHOCTHIO, 1 00BbEM BHITIOJTHEHHOMN YaCTH HE MO3BOJISIET CENIaTh IPABUIbHBIE BHIBOJIBI.



2. JlonyckaeT nBe u Ooisiee IpyOble OIMOKH B XOjA€ pabOT, KOTOpPhIE HE MOXKET UCHPaBUTh MO TPpeOOBAHMUIO TEjarora; Wiu
MIPOU3BOIUT U3MEPCHHSI, BEIYUCIICHUS, HAOIOICHUS HEBEPHO.

YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA3ZOBATEJIBHOI'O ITPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI1 YYEHUKA

1. YueOnuk: «buonorus. bazoseiii ypoBenb». 11 k1. M.H. Tlonomapesa, O.A. Kopuunosa, T.E. Jlomununa, M.: - «BenTtana-
I'pad», 2021 1,

2. buonorwus: 5-11 knaccer: mporpammel. U.H. [Tonomapéra, B.C. Kyumenxko, O.A. Kopuumnoa u ap. — M.: Bentana-I'pad,2014 r.

3. Metoauueckoe nocodue. buonorus. 11 k. U.H. ITonomapesa, O.A. Kopuunosa, JI.B. Cumonosa. «BenTana-I"pag», 2021 r.
[{udposas gadbopaTopus s MIKOJLHUKOB (MpeaMeTHas obacth ouosorus) JIL-16(32)

METOINYECKHUE MATEPHUAJIBI 1JIS1 YYUUTEJIA

Harnsausiii mkonbsHbIM Kype bruomorus.

I1.1.becnanos, M.B.JlopodeeB. Meroanyeckoe nmocodue «Peanuzaius 06pa3oBaTeIbHBIX MPOrPAMM eCTECTBEHHOHAYYHON

Y TEXHOJIOTMYECKON HAINPaBICHHOCTEH 10 OMOJIOTHH ¢ MCTIONIb30BaHWEeM 000pymoBaHus 1eHTpa «Touka poctay. - Mockaa,
2022 r.

HUP®POBBIE OGPA3OBATEJIBHBIE PECYPCBHI U PECYPCblI CETU UHTEPHET
Poccwiickast anextponHas mkoia (POIII) - https://resh.edu.ru/

MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOTI'O ITPOIECCAYYEBHOE
OBOPYJTOBAHME



CrnpaBouHble TaOJIHIIBI, JTA0OPATOPHBIE TPENAPAThl, MUKPOCKOII, IJIAKATHI, BIAKHBIE TPeNapaThl, SHIUKIONEUS.
O6opynoBanue "Touku pocta" aJig NpoBeCHUS 1a0OPATOPHBIX, MPAKTUYECKUX PaOOT, TEMOHCTPAIIUA.
OBOPYJIOBAHMUE JIJISI TIPOBEJEHUS JIABOPATOPHBIX, MIPAKTUYECKHNX PABOT,JEMOHCTPAIIUNA
MynbTUMEIUUHBIN TPOEKTOP, SKpaH, HOYTOYK, MyJIbTUMEIUUHBIE MOCOOUS, KOJOHKH.
Ob6opynoBanue "Touku pocta" s npoBeaeHUs 1a00PaTOPHBIX, TPAKTUUECKUX padbOT, AEMOHCTpALUi

Hudposas nabopartopus Ass WKOILHUKOB (IpeaMeTHast oonacts ouonorus) JILN



JIucT BHeceHMS H3MEHEHUH U J0NOJTHEeHUH

Jlara

Cojaepikanue u3MeHeHHUH Ilpuyuna

IIpumeyanue
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