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IHosicHuTEbHASA 3aNIUCKA

JlononuutenbHas  oOuieoOpa3oBaTenbHass — mporpamMma  «buoOrMuecKui
AKCIIEPUMEHT» pa3paboTaHa B COOTBETCTBUM ¢ TpeboBaHusimMu DenepanbHOro
rOCYJapCTBEHHOTO O00Opa30BaTEIBLHOTO CTAaHAApTa OCHOBHOIO OOIIEro oOpa3oBaHUs
yrBepkaeH [Ipukazom Munucrepcra npocseuienus Poccuiickoit ®enepanuu Ne 287

or 31 mas 2021 r. JlanHas mnporpamMma COCTaBJieHa Ha OCHOBE METOAMYECKUX
PEKOMEHJAIMU 10 peanu3alui 00pa30BaTeNIbHBIX MPOrpaMM €CTECTBEHHOHAYYHOU U
TEXHOJOTHYECKON HANpaBICHHOCTEN MO OMOJIOTUM C MCIOJIB30BAHUEM OO0OpPYAOBAHUS
nenTpa «Touka poctay. Metonuueckoe nocoobue. — Mockaa, 2021

[Iporpamma pa3zpaboTaHa ¢ y4€TOM peKOMEHAAIMI MPOrpaMMbl BOCIIUTAHUS. ITO
MO3BOJIIET HAa MPAKTHUKE COEAMHUTH OOYYalOU[yl0 M BOCIHUTATEIbHYIO ACSTEIBHOCTD
nejarora, OpUEHTUPOBATH €¢ HE TOJIBKO HA MHTEJIEKTYalbHOE, HO M Ha HPABCTBEHHOE,
COLIMAJIbHOE pa3BUTHE peOCHKA. DTO MPOSBIAETCA B BBIACICHUM B IEIH MPOrPAMMBbI
LHEHHOCTHBIX MPUOPHUTETOB; B IPUOPUTETE JIUYHOCTHBIX pE3YJIBTATOB peEaIU3alUuU
OporpaMMbl ~ BHEYpPOYHOM  AESATEIBbHOCTH, HAIIECAIIMX CBOE  OTpPaXeHUEe U
KOHKPETU3AIMI0 B MPUMEPHON MporpaMMe BOCIUTAHUS, B HMHTEPAKTUBHBIX (opmax
3aHATHN JUIsi 00y4arouuxcsi, 00ecreunBaroMX WX BOBJICYEHHOCTh B COBMECTHYIO C
[E€JaroroM U CBEPCTHUKAMU JIESITEIBbHOCT.

IlenTphl OOpa3oBaHUs €CTECTBEHHO-HAYYHOM HAMpaBIICHHOCTH «Todka poctay
CO3/IaHblI C LIETBI0 Pa3BUTHUS Y 00YUYaIONIUXCSl €CTECTBEHHO-HAYYHOM, MaTEMaTHYECKOM,
WHOOPMAITMOHHOW TPaMOTHOCTH, (OPMHUPOBAHUSA KPUTHUYECKOTO U KPEATUBHOTO
MBIIUICHUS], COBEPIICHCTBOBAHMSI HAaBBIKOB €CTECTBEHHO-HAYYHON HAIpPaBIE€HHOCTH, a
TakKe JUII  TPAKTUYECKOM OTpadOTKM ydeOHOTO Marepuania 1o  y4eOHBIM
npeameram «duznkay, «Xumua», «brosorus».

3HaHus, MOJydYyaeMmble B IIKOJE MO OMOJIOTMU, MBI HE OYEHb YacTO HUCIOIb3YEM B
MOBCE/IHEBHOM JKM3HHU, KOHEYHO, €CJIM Mbl HE CBS3aJId CBOKO JKM3Hb C OHOJIOTHEH B
npodeccuoHansHOM IUIaHe. TeM He MeHee, 3TOT MPEeAMET MOXKET CTaTh HCTOYHHKOM
3HAaHUN O OMOJOTMUYECKUX MPOIECCaX B OKPYXKAIOIIEM MHUPE, YeIOBEYECKOM OpPraHU3ME,
TaK KakK TOJIbKO NpPH HM3YyYEHUU OHOJOTUM Yepe3 SKCIEPUMEHT Mbl 3HAKOMHUMCS C
IpoueccaMu, NPOTEKAIIMMU B )KUBBIX OpraHu3Max Ha Hauiei 3emiie. biaaromapst stomy

MbI y3HACM, KaKUM 06pa30M 9TH MPOUCCChl BIMAIOT HA XKHU3HCACATCIbHOCTh OpraHH3Ma,
2



Ja ¥ B IIEJIOM Ha caMmy XH3Hb UYeJIOBEKa, YTO TOJIE3HO HaM W B KAaKWX KOJIHMYECTBAX M,
HAKOHEII, YTO BPEHO U JI0 KAaKOW CTETICHHU.

B mpomecce w3ydeHus  MaHHOTO  Kypca JIETH  JKCIEPUMEHTHPYIOT,
COBEPIIEHCTBYIOT TPAKTHYECKHE YMEHHs, CIOCOOHOCTh OpPHUEHTHPOBATHCSI B MHPE
pa3HOOOpa3HBIX OMOJIOTMYECKHX IMPOIIECCOB, OCO3HAIOT UX MPAKTUYECKYIO IEHHOCTH, WX
oOIeHayYHOe 3HAYCHHE IS YeJIOBeKa. PerieHne dKCIepuMeHTaIbHbIX 3a71a4 Pa3IndHOTO
COJIep KaHMS SIBIIICTCS HEOTHEMJIEMOM YacThIO OMOJOTHYECKOTO 0Opa3oBaHMs. Pemienue
TaKMUX 3a/1a4 BOCIUTHIBACT Yy PEOSIT TPpyAOat00He, IeeyCTPEMICHHOCTD, CBA3H OOYYCHHS C
KU3HBIO, MPOPECCUOHAILHON OpPUEHTAIIMH, BBIpadaThIBACT MHUPOBO33pEeHHE, (popmupyer
HABBIKM JIOTHYCCKOTO MbIIUIeHUss. HeoOXoauMocTh BBEIEHUS JAaHHOTO  Kypca
00yCJIOBJICHA HEJOCTATOYHOW MPHUKIIAIHON HAINPaBICHHOCThIO 0A30BOTO Kypca OHMOJIOTHH
6-10 knacca.

HoBu3na. OTIMYNTEILHOM YEPTOM TPOrpaMMBbI SBJISICTCS TO, YTO B U3YUCHUHU JAHHOTO
Kypca HCITOJIb30BaHbI MOHATHS, C KOTOPHIMHM IIKOJIBHUKHA 3HAKOMBI, OHH BCTPEUYAIOTCS C
HUMU €XKETHEBHO. ITO TaKUE MOHATHUS, KAK OPTaHW3M M €r0 OpraHbl, a TaKke UX QyHKIIUN
Y BJIIMSIHUE HAa BECh OPT'AaHKM3M B ILIEJIOM.

JlaHHBIA KypC Ba)K€H MOTOMY, YTO OH OXBAThIBACT HE TOJIHKO TEOPETUYCCKHUE OCHOBBI
OMOJIOTMH, HO U OSKCICPUMEHTAJIBbHO-TIPAKTUYCCKOC HA3HAYCHHE  OHMOJIOTHYCCKUX
IPOIIECCOB B OPraHMW3ME B MOBCEIHEBHOM JKM3HU, MO3BOJISICT PACIIUPHUTh 3HAHUS PEOAT O
OMOJIOTHYCCKUX METOJIaX MCCJICIOBAaHMS, CIIOCOOCTBYET OBJIAJCHHIO MX METOJIHKAMHU.

Kypc comepxut omepexaromyro uHpopMarmioo mo pasunenam OOmel Onojgorun u

¢u3noNIoruu 4YenoBeKa, PACKpPhIBAET TEpe] HHUMH HHTEPECHbIE M Ba)XXKHBIE CTOPOHBI
MPAKTUYECKOTO UCTIONBb30BaHUS OMOJIOTHYECKUX 3HAHUM.

Hanpasnennocte mnporpammsel «bHONOrHYECKHT 3IKCHEPUMEHT» N0 COAEPKAHUIO
SABJSECTCS  €CTECTBEHHOHAaydyHOW. [lo ypoBHIO yCBOeHMs  Iporpamma  SIBJISIETCS
yriyosneHHol  (mpeamosiaraer — pa3HOypoBHeBoe — oOyueHue).  JlomomaHuTenbHas
oOmiepa3BuBaroniasi nporpamma «bromornuecknii SKCEPUMEHT» COCTaBIEHA C Y4ETOM
LIEJICHAIIPABJICHHOM TMOATOTOBKHM IIKOJBHUKOB K caade EI'D, cucrematuzauum u
YIIyOJICHUI0O 3HAaHUW W YMEHUM y4aluXCsi Ha YpPOBHE, MPEIyCMOTPEHHOM HOBBIM

crtangaptom oopazoBanus (OI'OC COO). Ilo BpemeHu peanuzanuu — OJJHOIOJIUYHAS.



JlaHHasg m@OporpamMma IpeJHa3sHAadeHa Uil yYalluXCs, XOPOIIO  BIIAJCIOIINX
MPOrpaMMHBIM MaTEpHUaIOM O00Ie00pa30BaTeIbHOM IIKOIbL, M Ka)XJOro BBITYCKHHKA
IIKOJIBI, KTO BHUJAMT C€0sl CTYJE€HTOM — OHOJIOrOM, TE€XHOJOIOM, MEIHUKOM, 3KOJIOTOM,

71a00paHTOM, SKCIIEPTOM — crienuanucToM 21 Beka.

Iear nporpammbl. QopMupoBanue y JeTed uepe3 HKCIEPUMEHT TIIyOOKOro u
YCTOMYMBOTO HHTEpeca K MHPY OHOJOTMYECKHX TPOILIECCOB B JKUBBIX OpTraHU3Max,
npuoOpeTeHne HEOOXOAUMBIX IKCIEPUMEHTATBHO-TPAKTUYECKUX YMEHUM U HABBIKOB IO
1a00paTOpPHOM TEXHUKE; CO3JIaHHE YCJIOBHM IS PACKPBITUS POJM OHOJIOTUU KakK
UHTETPUPYIOINICH HAyKU €CTECTBEHHOIO IIMKJIa, UMEIOIIEH OTPOMHOE 3HAUCHHUE.
3agaum.

Oobyuarwmpue:

- opMHpoOBaHKE HABBIKOB M YMEHUN IKCIIEPUMEHTAIILHO-UCCIIECIOBATEIbCKOM
JESITENLHOCTH;

- opMHUpPOBaHUE HABBIKOB O€30IIACHOT0 ¥ TPAMOTHOTO 0OpallieHusl C MpuOopamu;

- (opMHpOBaHKE TPAKTUYECKUX YMEHUN U HABBIKOB pa3pabOTKH U BBHITTOTHEHUS
OMOJIOTMYECKOTO IKCTIEPUMEHTA;

- pa3BUTHE MO3HABATEILHON AKTUBHOCTH, CAMOCTOSATEIILHOCTH, HACTOMYMBOCTH B
JIOCTHXKCHUH 11€JTH, KPEaTUBHBIX CIIOCOOHOCTEH;

- popMHUpPOBaHNE KOMMYHUKATUBHBIX YMEHUH;

- opMHUpPOBaAHUE MPE3CHTAITMOHHBIX YMEHUM U HABBIKOB;

- Ha IpuMepe OMOIOTHYECKOr0 MaTepralia UCCISOBAaHUS Pa3BUTHE YUSOHON MOTHBAITUN
peosT Ha BEIOOP Mpodeccuu, CBI3aHHON ¢ MEIUIIMHON, OMOTEXHOJIOTHYSCKUM
MPOU3BOCTBOM;

- BO3MOKHOCTb JIJIS JIETEeH MMPOBEPUTH CBOU CITOCOOHOCTH B €CTECTBEHHOHAYYHOM
o0acTy;

- opMHpOBaHKE OCHOBHBIX METO/IOB PEIICHHS HECTAHAAPTHBIX M OJTMMITHAIHBIX 327249 110
OHMOJIOTHH.

PasBuBarwmmue:

- pa3BUTHE BHUMAaHMS, MAMSTH, JIOTHYECKOTO U MPOCTPAHCTBEHHOT'O BOOOPAKECHUS,

- Pa3BUTUC KOHCTPYKTHUBHOI'O MBIIIJIICHUA U C006pa3I/IT€JIBHOCTI/I.



BocnuraTeabHbIe:

- (hopMHpOBaHNE UHTEPECA K U3yUaeMOMY MPEIMETY;

- 3aHUMATEJIbHOE U HEHABS3UMBOE BHEAPEHUE B COZHAHUE PEOST MBICIH O HEOOXOAUMOCTH
COXpaHEHHMs U YKPETUICHUSI CBOETO 3/I0POBbS U 3[I0POBBS OYAYIIEro MOKOJIEHNUS,

- BOCIIMUTAHUEC HPAaBCTBCHHOI'O 1 AYXOBHOI'O 310POBbA.

AKTYaJIbHOCTBh MPOTPaAaMMBbI.  DKCIEPUMEHTAIBHO-TIPAKTUYECKAs HAPABICHHOCTh
M3y4aeMoro Marepuasa JellaeT JaHHbIH Kypc O4eHb akTyanbHbIM. CollepikaHue Kypca
MIO3BOJISIET pEOCHKY JTI000TO YPOBHS BKIIOUUTHCS B y4eOHO-TIO3HABATEIbHBINA MTPOIIECC U
Ha JTF0O0M JTare IesaTenbHOCTH. JloToIHUTeIbHAS 00IIepa3BUBAOIIAs TPOrpaMMa
«buonorudeckuii IKCIEPUMEHT» TIPETyCMAaTPUBACT IEJICHAIIPABICHHOE YITyOJIeHHE
OCHOBHBIX OMOJIOTHYECKUX IMOHSATHHA, TIOJYYCHHBIX JCTHbMHU Ha yPOKaxX OMOJIOTHH, XHMHH,
reorpadguu, UHOOPMATHKH.

IMexarornyeckast 1eJ1eC000Pa3HOCTh. Kpome TEOPETUUECKUX 3HaHUM,
HKCIIEPUMEHTATBHO-TIPAKTUUECKUX YMEHUH U HaBBIKOB Yy pedsT (opmupyrorces
no3HaBaTelbHble MHTEpechl. UTOOBI HE TepsATh MO3HABATEIHLHOIO HMHTEpeca K IMPEeAMETY,
nporpaMMa TpelycMaTpUBaeT 4YEpelIOBaHHE TEOPETHUYECKUX M MPAKTUYECKUX BHJIOB
nesTeNnbHOCTH. I  BBOOHBIX — 3aHSATUH ~ XapaKTEpPHO  COYETAaHUE  AJIEMEHTOB
3aHUMATENbHOCTH W HaydyHOCTH. lIporpamma BKIIOYAeT: 3HAKOMCTBO C MPUEMaAMHU
1a00paTOPHOTO HCCIEOBaHUS, C OpraHu3anuell OMOTEXHOJIOTMYECKOro MPOU3BOJICTBA,
M3ydeHHE BEIIECTB M MaTepHalioOB M WX NpUMEHeHHe. BakHas pojab OTBOAHTCS
po(hOpUEHTAIIHIOHHOMY CaMOOIPEICICHUIO PEOsT.

Bo3pacr nereii. [Iporpamma opuentupoBana Ha oOydaromuxcst 15-16 ner.
['maBHBIM KpuTepueM OTOOpa B TPYIIIBI SBISIETCS JKeTaHWEe peOeHKa 00ydaThCs TIO
nporpamme. ['pynma dhopmupyeTcss U3 BcexX JKENaMmuX AeTei, TpO(GUILHBIX KIACCOB IO
npeaMeTaM OMOIOTHS U XUMHUSL.

Cpok peaan3zanuu o0Opa3oBaTeIbHON MporpaMMel 1 To:
- mepBbIil To oOyuenwust 108 vacos: moayns 1-6 4., Mmogyns 2- 48 4., moxynb 3- 27 4.

MOyJb 4-27 4.



Cooeprrcanue npozpammsl 00yueHus — OpenycMaTpuBaeT CBOOOJHOE
CaMOCTOSTEIIbHOE ONEPUPOBAHUE TEOPETUUECKUMU U SKCIIEPUMEHTAIBHO-MIPAKTHYECKUMU
3HAHMSIMM W yMEHMsIMU. Pa3BUBaeT TBOpYECKHE CIIOCOOHOCTH OOYYaIOIIMXCH.
OpueHTHpOoBaHa HA €CTECTBEHHOHAYYHBIN Tpoduiib 00ydeHHs], K YCBOCHHIO MaTepHalia
MOBBIIIEHHOTO  YPOBHS  CJOXKHOCTU 1O OHWOJIOTUU. YUUTHIBasS WHAUBUIYAIbHYIO
0COOEHHOCTh KaXKJI0r0 KOHKPETHOI'O MOAPOCTKA U €r0 MHTEPECHI U JKEJaHus, B pa3en
MPOrpaMMbl BHECEHA HAYYHO-HUCCIIEA0BATENIbCKAs YaCTh MaTepHalla.
®opmbl U pexum 3aHaTuii: opma o0yueHuss — ouHas. 3aHIATHS O MPOrpamMme
«buonornueckuii SKCIEPUMEHT» COCTOAT U3 TEOPETHUUECKOW U MPaKTUYECKOM YacTe,
npuyeM OoJiblliee KOJIMYECTBO BPEMEHM 3aHMMAET MpaKTHYecKas 4acTb. TeopeThueckas
YacTh 3aHATHH JOJDKHA OBITh MAaKCHMaJIbHO KOMITAKTHOM ¥ BKJIIOYaTh B  ce0s
HE0OXoAuMYyI0 HHGPOPMAIIUIO O TEME, HOBBIX IMOHATHAX W TepMuHaX. DopMy 3aHATHMA
MOKHO OTPEJEINTh KaK CaMOCTOSITEIbHYIO JesATeNbHOCTh nereid. B ocHoBe 00yueHus
Jexar  TpynmnoBble  3aHATHA.  Kpome  Toro, mpeaycMaTpuBaeTCs — MPOBEACHHE
WHAUBUAYATbHBIX YACOB C OJJAPEHHBIMU JETHMHU.
Jns  HauOosiee  YCHENMIHOTO  BBIMOJHEHHS  IOCTABJICHHBIX  337a4  MPOrpamMMoit
OPEeIyCMOTPEHBbI CJIEAYIOIHUE BUIBl 3aHITHHA: JIEKUWH, CEMHHApBI, JabOpaTOpHBIMA
NpaKTUKyM, TeMaTHYeCKue Bedepa W Hedenud. s aKTHBU3alMUA TMO3HABATEIIHHOTO
UHTEpeca TMPUMEHSIOTCS CIEAYIONIME METObl: HCIOJIb30BaHHE HH(POPMAIUMOHHO-
KOMMYHUKAaTUBHBIX TEXHOJOTMH (MOKa3 TOTOBBIX KOMIIBIOTEPHBIX MpPE3eHTAIUH,
COCTaBIICHHE KOMIIBIOTEPHBIX TMpe3eHTanuii, pabora B cetn HHTEpHET), YCTHBIC
COOOIICHHS, HamUcCaHUuEe pedepaToB, BHIOTHEHHE MPAKTUYECKUX PAOOT C 3IIEMEHTAMH
HCCIIEIOBAHUS, U COLUOJOTUYECKUN ONPOC HacesneHus. HamonHseMocTs OQHOU IpyIIbl —
He Oosiee 15 yenoBek.

O:xunaeMbie pe3yJbTAThI:

B pesynbraTe mpoOXOXKAEHUS MPOrPaMMHOrO MaTepuaia, peOEHOK HMEeT
MpEeACTaBICHUE '

- 0 MPUKJIAIHOW HANIPaBICHHOCTH OUOJIOTUH;

- HEOOXOIMMOCTHU COXPAHEHHSI CBOETO 370POBbS U 3/10POBbs OYyILIEr0 NOKOJICHHUS;

-0 (I)I/I3I/IOJIOFI/I‘-IGCKI/IX nponecCax U X BIIMAHHNA HA OPTraHHU3M YCJI0BCKA,



- 0 OuoNOrNMUeCKUX Mpodheccusx.
J10J12KHBI 3HATD:
- 0COOEHHOCTH  OMOJIOTUYECKOTO SKCIEPUMEHTa C PACTEHUSMH, >KMBOTHBIMH,
YeJIOBEKOM M 00IIEOHOJIOTHYECKUE OCOOCHHOCTH;
- METOJIbI U3YYCHHS 00BEKTOB KUBOH MPUPOIHI;
- OCHOBHBIE (DH3NOJIOTMYECKHE MTPOIIECCHI, POTEKAIONINE B )KUBBIX 00BEKTAX;
- aHATOMHYECKOE CTPOCHHE YKUBBIX O0OHEKTOB;
- 3HaTh JICHCTBUC MECTUIIUIOB, TEPOUIIMIOB U JIPYTHX 3arps3HSAIOIMIMX BEIICCTB Ha
OpraHu3M;
- MpaBuUJia 6€30MacCHOCTH PadOTHI B JIaOOpaTOpUu U oOpalieHus ¢ npudopamu;
- IPUTOTOBJICHUE TPEIIapaToB;
- HEOOXOAMMOCTH BEJICHUS 3JJ0POBOT0 00pasa KM3HU YEIOBEKa,
- CITOCOOBI PEIICHKS HeCTaHJaPTHBIX 3a]1a4.
J0JIKHBI yMeTh:
- OMNpeneNsaTh IeNb, BBIACNIATh OOBEKT HCCIENOBAaHUS, OBIANETh Croco0aMu
perucTpaIuy nojydeHHoH nHpopmaIuu, ee 00padboTku 1 0hOPMIICHUS;
- TIOJIb30BAThCsI MHPOPMAIIMOHHBIMU UCTOYHUKAMU: CIIpaBOYHUKaMu, IHTepHeT,
y4eOHOMU JIUTEpaTypPOH.

- OCYIIECTBIISITh TJA00PATOPHBIM SKCIIEPUMEHT, COOTIOAAsI TEXHUKY O€30MTaCHOCTH;

- paboTaTh C METOAMKOM MPUTOTOBICHUS TPUOOPOB JI TPOBEICHUS OTIBITOB;

- HAaXOJUTh MPOOJIEMY U BApUAHTHI €€ PEIICHNUS,

- paboTaTh B COTPYAHUYECTBE C WICHAMHU TPy, HAXOIUTh U UCTIPABIISTH OMTUOKA
B paboTe IPYyrux YYaCTHUKOB TPYIIIIHL;

- YBEpPEHHO JiepkKaTh ce0s BO BpeMs BBICTYIUICHUS, UCIIOJIb30BATh PA3INYHbIC
CpeACTBAa HAIISIAHOCTH P BBICTYIUICHUHU.

- BECTH JIUCKYCCHIO, OTCTANBAaTh CBOIO TOUKY 3pEHUS, HAXOIUTh KOMIIPOMHCC;

- IPOBOJIMTH COL[OTIPOC HACETIEHHUS: COCTABJISATH BOMPOCHI, YMETh OOIIIATHCSI.

Jlo15KHBI BJIAaJI€Th:

- HaBbIKaMH 00paOOTKHU MoJIydeHHON MHMOpManuu U ohOopMIIECHUS €€ B BUJIE

coobmieHus, pedepara WiId KOMIBIOTEPHON MPE3CHTALINH;



- HAaBBIKAMH DKCTIEPUMEHTAILHOTO MTPOBEICHHS OMOJIOTHIECKOT0 aHAN3A.

Cnoco0bl  ompelejieHust  pe3yJibTATOB OCBOEHUS o0pa3oBaTeJbHOI

nporpaMMbl: MOHUTOPHHI pE3yJIbTaTOB BBINIOJHEHUS LEJe W 3aJad MpOrpaMMBI
npeanoyaraeT HaONIOJCHHWE 3a JACSITeNbHOCTBIO PEOSAT Ha 3aHATHIX, OTCICKHBAHHUE
KOJIMYECTBA JCTEH, 3aHMMAIOLINXCS HUCCIEeNOBATEILCKON U MPOEKTHOW NEATEIHHOCTHIO U
€¢ pe3yJbTaTUBHOCTH.
JIMarHocTUKa pe3yabTATUBHOCTH: DP(PEKTUBHOCTh 3aHATUNA MOXKET OBbITh OLEHEHa 10
pe3ynabTaTaM JIeATEIbHOCTH BOCIHTAHHUKOB. K KOHIly MporpaMMbl UMH, COBMECTHO C
NEaroroM,  BBITIOJIHAIOTCS  MPAKTUKYMBI, TPAKTUKYMBI-HCCIICIOBAaHUS, WHTEPHET-
UCClleZIoBaHusA, pedepaTsl, MpPE3eHTAMH H JOKIAIbl 10 PA3IUYHBIM TemaM. Takxke
JCSTENFHOCTh PEOAT MOXKHO OIEHUTh IO pe3yibTaTaM WX YYacTUs B PaOHHBIX
OJTUMIINA/IaX IO MPEAMETY.

JUIsi TMarHOCTUKH YCBOCHHS MPOTPaMMBI TpejiaracTcs Takke GpopMa OllEHUBAHUS
PE3yNIBTATOB 10 TeEMaM B 0aJUIBHON CHUCTEME, HAITPUMED:

® [IpaKkTUKyM-HccaeaoBaHue -15 6amios

e SKcrepuMeHTalbHas pabora-10 6amios

e yyacTtue B onuMnuagax-20 6anmos

e pedepatsl, mpe3eHTalNH, TOKIA b -15 6amioB

® ydYacTHe B IMOJTOTOBKE K UTpaM, KOHKypcaM U T.1. - 10 Gamios.

[lony4yennsie pe3ynbTaThl OGOPMIISIOTCS B BHJI€ TAOJIUIIBL:

Nen/m | Cniucoxk Tema 1... | Tema 2.... | ... HroroBslii
BOCIIUTAHHUKOB pe3yJabTar

1

2

[lepeBom 6aNIOB B MPUBBIYHYIO CHCTEMY OIICHUBAHUS JIJIT UTOTOBOTO PE3yiIbTaTa:

e 80-100 6ayu10B-OTIIMYHO
e 60-80 6amioB-x0poIIo

e 30-60 6ami0oB-y1OBICTBOPUTEITHHO



(I)OpMI)I H ME€TOAbI OTCJIC;KUBAHUA PE3YJIbTATOB

¢ Tectnl

¢ Munu — EI'D

¢ YyacTtue B 01MMIHNaAaX, KOHKypcax, TYpHUpax

¢ Jlu1akTUYECKUE UTPBI

4 3a4eT 1o pEeLICHUIO 3a1a4

¢ Konkypc (KOJMYeCTBEHHBII) YKClia peHIeHHBIX 3aa4 U pa300paHHbIX YIIPAKHEHUH
¢ CaMOKOHTPOJIb U B3AUMOKOHTPOJIb

¢ Yuactue c pedepatamu Ha KOH(pepeHIuu

¢ Cnauga EI'D, OI'D.

| TO1 OBYUYEHUSA
Monyab 1 «Teopus» - 6 yacos

Peanuzanms 5Toro MoJysis HampaBjeHa Ha KPAaTKOE O3HAKOMJICHHE C TCOPETUUYCCKUMHM
U MPAKTHUYECKUMHU OCHOBAMHU OMOJIOTMYECKOro dKcrepuMenTa. OcyiiecTBieHne o0yyeHus
yyaliuxcsi 10 JaHHOMY MOJAYJII0 JaeT UM BO3MOXXHOCTh TO3HAKOMHUTHCS  C
000pyA0BaHNEM, C OCHOBAMHU MEPBUYHBIX SIKCIIEPUMEHTOB.
Hean: conelicTBrue GOpMHUPOBAHUIO Y BOCITUTAHHUKOB 00JIe€ BEICOKOTO TEOPETUYECKOTO U
IIPAKTUYECKOTO YPOBHEN OOIIECH MOATOTOBKH 1O OMOJIOTHH.
3apaum:

1. cucremaTU3UpOBaAThH MOJYYCHHBIC PAHEE TEOPETHUECKUE U MPAKTHUECKUE 3HAHUS U
yMEHHUS 110 OMOJIOTHH,

2. COBEpIIECHCTBOBATh YMEHHUS U HABBIKH BJIAJICHHUSI METOJJaMU PEIICHUM 3a1a4
MOBBIIIIEHHOTO YPOBHS, BBITIOJIHEHHE MPAKTHKYMOB 3KCIIEPUMEHTAIIHHOTO
XapakTepa;

3. pa3BUBaTh MO3HABATEIHHBIC HHTEPECHI, HHINBUYAIbHBIC M TBOPUCCKUE
CIIOCOOHOCTHU B IIPOIIECCE U3YUEHUS] OUOIOTHH.

O:xkuaaemMplii pe3yJbTAT: BOCIUTAHHWK JOJDKCH 3HATH\IOHMMATh OCHOBHBIC BHJIBI
OMOJIOTUYECKOTO OSKCIEPUMEHTa, yMETh BBITIONHATh OWOJOTUYECKHA JKCIEPUMEHT C
MCIIOJIb30BaHUEM 000PYIOBAHUS U MUKPOCKOIIA; OCYIIECTBIISITH CAMOCTOSTEIHHBIN MTOUCK

Ouosiornueckoi HHGOpPMaALMK C UCTIOIB30BAHUEM PA3JIMYHBIX UCTOYHUKOB (CIIPABOYHBIX
9



U3JIaHUW, KOMIIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB HHTepHeTa), HCHOIB30BAThH
KOMITbIOTEPHBIE TEXHOJIOTUU ISl 00pabOTKH U nepeaadyu nHpopmanuu.

Y4eOHO-TeMaTHYECKUH IJIAH MOAYJIS

Ne | Hammenosanue pasznenoB uteM. | Becero | Teopus, | Ilpaktuka, [Hcnonbszyemoe
n/m 4acoB | 4ac. Jac. o0opy10BaHUE
IEHTPA
Monynb 1 «Teopusi» 6 2 4
1 KommuiekroBaHre rpymnmsl. 1 - 1
2 BBoaHOE 3ausTHE. 1 1 -
3 Jloruka. 1 1 -
[Mudposoii
4 buonornueckas maboparopus 3 - 3 AIIEKTPOHHBIH
MHUKTOCKOIT C
KaMepou
(TexHuka 6€30MacHOCTH U
METOIbI OMOJIOTUYECKOTO Braxusle
npenaparsl
UCCIICIOBaHUA).

Conep:xanmne MoayJis.
1. KoMmruiekToBaHUE TPYIIIBI.
2. BBonHOe 3aHsTHE.
Teopus: 3HaKOMCTBO C IpOrpaMMOM, CTPYKTYpOW M 3aJadyamMu OOy4YEeHHUs BCEro Kypca
oOydenwusi. OnpeneneHue peknuma 3aHATHH.

3. Jloruka.

Teopus: Ilonsitue OUONOTMYECKOr0 KCIEpUMEHTA. BHUIbl SKCIEPUMEHTAaIbHOU PaOOTHI.
Mertoauka penieHust HeCTaHAAPTHBIX U OJIMMIIUAHBIX 3a]1a4.

Ilpakmuka: PelieHue oauMMIKaj] IIKOJBHOTO, pPaWoOHHOTO Typa Bcepocculickoi
OJIUMMOMUAABI MO OHOJIOTUM C TPUMEHEHHEM METOJOB HCCIENIOBAHUS; MPOBEJICHHE
KOHKYPCOB U TUJJAKTUYECKUX UTP; UHANBUIyaIbHbIE KOHCYIbTALIUH.

4. buonoruyeckas 1adopaTopus.

Teopus: IlpaBuna 6e3omacHOl pabOThl B XUMHKO-OMOJIOTMYECKON J1abopaTopun IIEHTpa

«Touka pocra», u3yueHue MpaBUl TEXHUKH OE30MACHOCTU U OKa3aHMs NEPBOM MOMOIIIH,




WCIIOJIb30BaHUE TPOTUBOMOXKAPHBIX CPECTB 3alUThl. O3HaAKOMJIEHHE € Kllaccu(puKaiuen

U TpeOOBaHUSAMU, IPEIBABIAEMBIMUA K XpaHEHUIO LU(PPOBOTO 1a00OPATOPHOrO

o00OpyAOBaHUs, HM3yYCHHE TEXHUYECKUX CpEJCTB OOyuYeHHUs, MpeAMETOB LU(POBOTO
naboparopHoro obopynoBanusi. Ilpakmuxa: IIpuroToBieHue npemnapaTos.
Mopyab 2 « BoTaHMYeCKHUii IKCTIepuMeHT) - 48 yacoB

Peanmzamust 3TOro MOAyJNsi HampaBieHa Ha MPAKTHYECKOE O3HAKOMIICHHE C
OCOOCHHOCTSIMH OJKCIIEPUMEHTa [0 M3Y4YEHHUIO JKU3HH pacTeHuid. [loaroroBUTENbHBIC
paboTel 1O yueOHBIM ombiTaM ¢ pacteHusiMu. (IlmanupoBaHue ombiTa, TOAO0OpKA
obopyioBaHus, TpeOOBaHUS K 0OPMIICHHUIO. )

Heab: [loMmoub OCO3HATH IEHHOCTh M 3HAYMMOCTh HOBBIX JIOTIOJHUTEIBHBIX 3HAHUH O
KU3HU PACTCHHU, CTPOCHHHM €ro OpTraHOB, IMPHUCIOCOOJICHHOCTH K cpeae oOWTaHuS,
Pa3BUTHH U PA3MHOKCHHH.
3agaun:
1. 3HaKOMCTBO C IPUMEHEHNEM OOTaHUYECKUX 3HAHUI Ha IPAKTHUKE;
2. GopMupoBaHHE YMEHUN HAOIIOIATh, PUKCHUPOBATH, OOBSICHITH OMOJIOTHUECKUE
IPOIIECCHI B PACTEHUSX, IPOUCXOIAIINE B 1aOOpaTOPUH;

3. ¢dopmupoBaHHUE CIICIMATBHBIX HABBIKOB OOpAIllCHH C TIpenapaTaMu, BHITIOJTHEHUS
HECJIOKHBIX OITBITOB C COOJIIOICHUEM MPABUII TEXHUKH 0€30IMaCHOCTH B JIaOOpaTOpHH;

4. pacKpbITHE POJi OMOJIOTUHU B PEIIEHUH TII00ABHBIX TPOOJIEM, CTOSIINX MEePE]
YeJIOBEYECTBOM; PACKPBHITHE Y IIIKOJIbHUKOB TYMAaHUCTHYECKUX YEPT U BOCITUTAHUE Y HUX
AJIEMEHTOB YKOJOTUYECKON U HHPOPMAIIMOHHON KYJIbTYPHI,

OxugaeMblid pe3yJibTar:

1. B mo3HaBaTtenbHON cdepe: OMUCHIBATh JIEMOHCTPAIIMOHHBIE W CaMOCTOSTEIBHO
MPOBEICHHBIE OOTAaHWYECKHE DKCIIEPUMEHTHI, HCTIOIb3YS IS ATOTO €CTECTBEHHBIN SI3BIK -
SI3BIK OMOJIOTHH;

2. B IIEHHOCTHO-OPUEHTAIMOHHOW cdepe: aHAIM3UPOBATh W OIEHWBATH IPOIECCHI,
MIPOUCXOIAIINEC B PACTCHUSX, BIMSHAE OKPYKAIOIICH CPe/Ibl HA PACTCHHUS.

3. B tpynoBoii chepe: mpoBoauTh O0TAHUYECKHIA IKCTIEPUMEHT.

Y4yeOHO-TeMaTHYECKHH IJIAH MOAYJISA



Ne Hanmenosanwue pasnenos u teM. | Becero | Teopus, | Ilpaktuk | Mcmonb3yemoe
/11 yacoB | 4ac. a,Jac. o0opymoBaHue
HEeHTpa
Monyns 2 «botannueckuii sxcriepumeHT | 48 14 34
[Mudporoii
AJIEKTPOHHBIN
1 CrpoeHune U XUMHYECKUN COCTaB 6 2 4 MHKPOCKOII C
KaMepou
KIIETKH
2 Opranousipl KIETKU 12 3 9
3 Boanblii pexxum pacTeHui 12 3 9
udposast
4 JIp1xanue 6 2 4 up
nabopaTopus 1o
PKOJIOTUH (JaTYUK
OKHUCH YIJIepo/a,
KHCIIOpo/a,
5 Poct u nBmwxeHue pacteHuit 6 2 4 BII2JKHOCTH).
6 Pa3Butue u pasmMHoxkeHHEe pacTeHUN | 6 2 4 [udposoii
AJICKTPOHHBIN
MUKPOCKOTI C
KaMepou

Conep:xanne MoayJis.

1. Teopusa: Cmpoenue u xumuueckuti cocmag kiemku. Opranbl paCTEHUN U UX KIETOYHOE

ctpoenue. Kinerounas memOpana u ee ¢pyHKimyu. OCHOBHBIEC BEIIECTBA PACTUTEIHLHOM

KJICTKH. TeopeTquCKHe 3HaHHUA 110 ITOCTYIIIICHHIO BCHICCTB B PACTUTCIIBHYIO KIICTKY.

®usnonorus Ki1eTku. VICTOpHUs OTKPBITUS U U3YYEHUs KIETOYHOTO CTPOCHUS PACTECHUM.

OcHOBHEBIE CBOMCTBa OUTOIIIIa3Mbl, ABHMXKCHHMC IHUTOIIJIa3Mbl B KIJICTKC. [Ina3zmonu3 u

ACIIIa3MOJIN3 B KIICTKC.

OpZCZHOZ/labl knemxu. BKIIIOYEHHE UM 3aIllacHbIC BC€IICCTBA B KIICTKC. KpI/ICTaJ'IJ'II/ILIeCKI/Ie

BKJIIOUCHUS B KJIETKE. 3HAQUCHHUE 3amlacHbBIX BCIICCTB B KIICTKC. I/ICTOPI/IH OTKPBITHA

nporecca ¢otocunTe3a. JIuct kak opran (orocuHTe3a. XJIOPOIIACTHl M XJIOPODUILI.

Kocmuueckas POJIb 3CJIICHOI'O PaCTCHUA. MexaHu3M M XUMU3M Imponecca (bOTOCHHTGSa.

BnusiHue okpy»Karolmux yclioBUN Ha (POTOCUHTES.

Boowuwiii pearcum pacmenuii. Ponb BoAbl B KU3HU pacTeHuil. [lornomnienue Boabl KOpHIMU

pactenuid. [lytu nepeaBuxeHus BoAbl MO pacTeHUi0. KopHeBOe 1aBieHne, TpaHCIIUpaIus,




ryrrauus. Pu3noI0rn4ecKue 0COOEHHOCTH PaCTEHUN pa3HbIX MECT OOUTaHUS.

KopneBoe nutanue. Ctpoenue kopHsa. CTpoeHuEe KOHyca HapacTaHWsl KOPHS MILEHMIIBI.
Ponb oTAENbHBIX MUHEPATIBHBIX JIEMEHTOB B pacTeHuu. llornomnienue Boibl KOpHEM U €€
nepeaBkeHre B cTebenb (KOpHEeBoe JaBiieHue). BeretanmoHHbld MeTOA B OMOJIOTHU:
a’pONOHMKA, TUAPONOHHKA, BOJAHBIE KYJIbTYphl. Y 100peHus. Bnusuusa ynoOpenuit Ha poct

Y Pa3BUTHE PACTCHUM.

Jlvixanue. 3HaueHUE JIBIXaHUS B KU3HU pacTeHUil. OU3NOJOTUUECKHE U OMOXUMHYECKUE
OCHOBBI JbixaHud. KierouHoe crpoenue nucta. [lornmomienune kuciopoga mnpu JbIXaHUU
JUCTHEB, CTEOJIA U KOPHS.

Pocm u osusicenue pacmenuu. OOmme TNOHATHS O pocTe pacTteHuid. dDaspl pocTa.
BuyTtpennue ycnoBus pocra pactenuil. Konyc napactanus cre6is. Poct moOera.
Paznpaxumocts pacrenuit. JlBmkeHue pacteHuil. Jlucroas mozaumka. DoTtoTpomnusm,
reorponu3M. Hactuu u Hytanuio. PocToBbie NBHKEHUSI PACTEHHUS MOJ BIMSIHUEM CBETA —
TPOIIHM3MBI.

IIpucnocobrennocms pacmenuii k cpede obumanus. Ilepuoauyeckue sSBICHHUS B JKU3HU
pactenuii. Jlucroman. Ilepron mokosi. 3MMOCTONKOCTh M XOJOAOCTOHMKOCTH PacTECHHUSI.
Mopo030yCTOMYUBOCTD U COJICYCTOMYMBOCTh PACTCHUM.

Pazsumue u pazmuoorcenue pacmenut. IHauBUAyaibHOE pa3BUTHE pacTeHUM. DaKTOPHI,
ONpENICIISIONIME pa3BUTHE pacTeHnil. PasmMHoxeHne pacteHuid. [Ipuibia.
I'erepocTunus(paznoctondyarocts). llpucnocobiieHns K ONBUICHHUIO Y  PaCTCHUH.
BereratuBHoe pa3smHoxeHue pacreHuid. [IpuBuBka. JKu3Hb pacTeHus Kak LEJNIOro
Opra’usma.

2. Ilpakmuxa. OubITBl TO TOCTYIUICHHIO BEIIECTB B PACTUTEIBHYIO KIETKY (C
11e/U10()aHHOBBIN MEMIOYKOM). J[BM)KEHHE IIUTOTUIa3Mbl B KJIETKE JIUCTA AJIOJEH M KOXKHUIIBI
nyka. [Inmasmonu3 M nemiasMoiu3 B KIETKE. 3amacHble BElIeCTBa KIETKH: Kpaxmal B
KJIeTKax Kaprtodeins, paduHbl (UroyibuaThie BKIIOYEHUS) IABEJICBOKUCIOIO KajbIUs B
nucte anod. BausHue Ttemnepatypbl Ha QortocunTte3. I[locTpoeHuwe TemmepaTypHO
KpuBoil. BriusHue yriekuciaoro raza Ha ¢GoTocuHTe3. BOAHBIM peXuM pacTEHUM: ONBIT C
KOHJICHCAIIMEM MapoB, C BU3YaJIbHBIM M BECOBBIM ONPEACICHUEM WCIAPECHHUS BOJbI
JUACThSIMH. BOIHBIM pPEXUM PpPACTEHHI: WCHAPEHHE BOJBI JIUCTBSIMU IIPU  PA3HBIX

BHCIIHUX YCJIOBUAX. OmnBITEI C BOAHBIMHA KYJIbTypaMH. Bausaue y,[[O6p€HHI>i Ha poCT



U pa3BuTee pacteHuil.  CTpoeHHe 3MHepMuca JUcTa FepaHu. [ornomenue

KHUCJIOPOJIa TIPU IBIXaHUH JINCTHEB (OIBIT C Ty4YUHOM ), cTe0s 1 KopHs. KoHyc HapacTtaHus
ctebss snoneu. Habmogenue 3a poctom mobera Ha MpUMEpe MPOPOCTKOB TOpoxa WU
KOMHATHOTO pacTeHHs. POCTOBBIE NBMKEHHs pacTeHUW MOj BIUsSHUEM cBeTa. [lpuibla

pacTeHuit mojJ MUKpOCcKonoM. ['erepocTumnus (pa3HOCTOI0YATOCTh) Y MEPBOIBETA U

NPUCTIOCOOJIGHHOCTh K TNEPEKPECTHOMY  ONBUICHUIO  pacTeHui). BereratuBHOE
Pa3MHOXKEHUE PACTEHUM.
MonayJb 3 «300J10rnYecKuii IKCIEPUMEHT» - 27 4acoB
Peanuzanus 3Toro MojyJisi HarpaBlieHa Ha MPAKTHYECKOE O3HAKOMJIGHHE C OCHOBAMU
300JI0TUYECKOT0 IKCIIEPUMEHTA Ha IPUMEPE JKUBOTHBIX.

He.]'lb: PaCIIII/IpCHI/IC Kpyrosopa mkxoOJIbHUKOB ITYTCM HCIIOJIB30BAHUA HCCIICAOBATCIbCKUX

METOJOB TIO3HAHHWS JKUBOTHBIX —  HAOJIOJICHWE, TMPOCTEeHIIHe OHOJIOTHYECKHE
AKCTICPUMEHTHI.
3agaun:

1. [lo3HaKOMHUTH C TPOCTHIMHU TMpaBUJIAMU TEXHUKHA O€30MacCHOCTH TMpH paboTe ¢
npenapaTamMu; 00Oyd4eHHe TOMY, KaK IPUTOTOBUTH CEHHBIN HACTOM.

2. ®opMHpOBaTh TPENCTABICHUA O OECIO3BOHOYHBIX JKUBOTHBIX. OIHUCHIBATH
npocteiime (U3MOIOTUYECKUE TMPOIECChl B OpPraHM3ME KUBOTHBIX: MHUTAHUE,
JIXaHue, 0OMEH BEIIECTB, PA3MHOXKEHHE H T.]I.

3. BrimonHATH mpocTeilMe 3aHWMATENbHBIE OIBITHI 1O HWHCTPYKIUU. OBnanerb
3JIEMEHTAPHBIMUA HAaBBIKAMM HCCIIEIOBATEIBCKOM 1€ TEIbHOCTH.

4. Pa3BuBaTh HaOIIOAATEILHOCTh MPHU 3aHUMATENBHBIX OIBITaX, YMEHHUE PACCyKIaTh,
aHaJM3UPOBATh, 1I0KA3bIBATh, PEIIATh YUEOHYIO 3aady.

OxugaeMbli pe3yJibTar:
- YMEHUE UCIIOIB30BaATh TEPMHUHBI KOPTAHU3M», «PYHKITUS, «PEPIEKC»
- 3HAHUE OCHOBHBIX (PYHKIIHMM OpPraHOB JKMBOTHBIX M BJIUSHHE HAa HUX BHEUIHUX
BO3JICHCTBUM;
- 3HAHUE MTPaBUJI TEXHUKU 0€30MacCHOCTH MpU padboTe ¢ mpenapaTamu;
- YMEHUE ONPEAENATh NPU3HAKH )KUBOTHBIX;
- YMEHUS U HaBBIKH [IPU MTOBEICHUHN KUBOTHBIX B PA3JIMYHBIX YCIOBUSX;

- YMCHHUC ITPOBOAUTH H&6JIIOI[€HI/IG 3a X)KUBOTHBIMH



Y4yeOHO-TeMaTHYECKUH IIJIAH MOAYJIS

Ne | HaumenoBanwue pasznenos u teM. | Becero | Teopus, | [Ipakruka, | Mcnons3zyemoe
/11 4yacoB | yac. Jac. o0opynoBaHue
IIEHTPA
Monynb 3 «30010rH4eCKUi 27 18 9
AKCIICPUMEHT)
1 becno3BoHOYHBIE )KUBOTHBIE 6 2 4
[udposas
2 CrtpoeHue Tena KUBOTHBIX U 21 16 5 Jabopatopus 1o
buzunosoruu
OCHOBHBIX OpPTaHOB
(TaTYMK YaCTOTHI
KU3HEEATEITbHOCTH JIBIXaHUS )

Conep:kanme MoayJIsl.

OcobeHHOCTH ACIICPUMCHTA C J)KUBOTHBIMU. HH&HHpOBaHI/Ie OIIBITOB, UX O(i)OpMJICHI/IC.

1. Becno3BOHOYHBIC JKUBOTHEIE.

Teopusa: Ilpocreiimne ¢ KHUIIEYHONOJOCTHBIE.

npocrermux. Paznpaxumocts. I[lutanue.

KHIIICYHOITIOJIOCTHBIX.

Brinenenue.

[Tpouecchr

KU3HCOACATCIIBHOCTHU

JIBUKeHUE TMPOCTEUIIUX U

Ilpaxmuka: 1lpUroToBI€HWE CEHHOrO HACTOA. Peakuus NPOCTEHMINNX HA pa3jn4YHbIC

paznpaxurenu (Coib, YKCyCcHasi KucioTa, cBeT). llornomenue BemecTB U oOpa3oBaHUE

MUIIEBAPUTEIBHBIX BakyoJiel y uHpy30pun Tydenbku. CKOPOCTh NEPEABUKEHUS THAPHI.

2. CTpOGHI/Ie TCJIa )KUBOTHBIX 1 OCHOBHBIX OPIaHOB JKU3HCACATCIbHOCTH.

Teopus: Cmpoenue mena dscueomuvix. OCOOCHHOCTH CTPOCHUS U (DYHKIHSI KOXHU U €€

MpOU3BOMHBIX. Mopdomornueckne W (U3HOIOTHIECKHE OCOOCHHOCTH KOXHBIX JKEIe3.

CBA3b MCKAY (1)H3HOHOFHLICCKOI>'I ACATCIBbHOCTBIO OpraHu3Ma JKHBOTHOI'O u €ro

ctpoenueM. [lnockue n konmpuatsie yepBu. [IBrkeHue yepBeil. Paznpaxxkumocts. [luranue.

Ponp noxneBbiX uepBeil B mepeMenivBaHUM MOYBBI. [IUSIBKU: OCOOEHHOCTH CTPOCHWUS,

IIUTaHuA, ABUKCHUA. 3HaueHUE MMUSIBOK.

lluwesapenue. CylHOCTb Mpolecca MUIIEBAPEHUs Y OECIO3BOHOUYHBIX U MO3BOHOYHBIX

KUBOTHBIX. DBOJIIOIMS CHUCTEMbI OpPraHOB NUIeBapeHus. lIuieBapeHrue B poTOBOMU




nonoctu u  oxenyake. [lumesapenue B kumieyHuke. [lurtarenbHble  BelecTsa.
KauectBeHHass  peakuuss. @OepMEHTATHBHBIM  XapakTep peakUuid  pacIlCIICHUs

IUTATCIIBHBIX BCIICCTB.

Ivixanue. ®uznonoruss apixaHud. DOuU3MOIOTUA JbIXaHUS. 3aBUCUMOCTb  JIBIXaHHS
aHAaMHUM OT YCJIOBHM BHeIIHEW cpeapl. OCOOEHHOCTU JIbIXaHUA MTULl U HBIPSIOIINX
KUBOTHBIX. J[pIXaHUE y 3apOJIbIIICH aMHUOT.

Obmen eewecme u suepeuu. [lumanue. OOMEH BelIECTB- OCHOBHas (DYHKLMS >KU3HU.
O6mMmen OenkoB. OOMeH yrieBojioB M kupoB. OOMEH MUHEpaIbHBIX BEIIECTB U BOJIBI.
Butamunbl. Buemnue npusHaku aBuTamuHo3a. OOMeEH DJHEpruM B OpraHuU3MeE.
[TolikmiioTepMHBIE 1 TOMOMOTEPMHBIC JKUBOTHBIC. BiusHre TemMnepaTypbl Ha aKTUBHOCTD
KUBOTHBIX U OKpacky Tena. Tepmoperymsaius. [Ipucrnoco6eHHOCTh XOJIOTHOKPOBHBIX H
TETJIOKPOBHBIX )KUBOTHBIX K U3MEHEHHIO TEMIIEPaTypHhI.

Buympennsasa cexpeyus. JKene3pl BHEIIHEW, BHYTPEHHEW W CMEIIAHHOW CEKPEIUU.
BHyTpeHHsIsl ceKpelsi y BBICHIMX YXHUBOTHBIX. |'OpPMOHBI M HMX BIWSHHE HA OpPraHU3M.
JlakTtamnus. OOpa3oBaHue U BbIIENIEHUE MOJIOKA.

Hepenas cucmema u opeanvl uyecme. Pa3zpaxuMoCcTb U NPOBOAUMOCTb. Pa3Buthe
HEPBHOW CHUCTEMBI U BPOXKIECHHOE IOBEJECHUE >KUBOTHBIX. YCIOBHBIE M O€3yCIOBHbBIC
pediekcel. OBoironusa Bbiciield HepBHOM gesrensHocTHd (BHJI) y  mo3BOHOYHBIX
KUBOTHBIX. AHanmu3atopsl. [loBenenue XMBOTHBIX. BbipaOoTka ycrnoBHBIX pediiekcoB Ha
NEUCTBHE PA3IMYHBIX Pa3Ipa)KUTENeil y pa3HbIX IPYIIT OPraHU3MOB.

IIpaxmuxka: Peakuus 10XKIE€BOr0 YEPBA HA IEMCTBUE PA3IUYHBIX pPa3apaXKUTeIIeH.
JIBwkeHne MeAuIMHCKOM TmusBku. [lornmomenue apoxokedt  nadumeit. JleicTBue
KEITYJIOYHOTO COKa Ha OeNOK U Kpaxmall (OMbIT C aluAuH-NIeNICHHOM). [[BeTHbIe peakuuu
Ha Oenok. OOHapyXeHuEe MOp B CKOPIIyIle KypuUHOTO siiina. BrnusHue temmepaTypbl Ha
aKTUBHOCTh 3€MHOBOJHBIX. BiusiHMe TemmepaTypbl BOJbl Ha OKpacKy Tejla pbIObl
(rypamu, Makpomojbl, Kapacu). BriusHHMe JIIUTEIBHOCTH MOJYYEHUSI MaTEPUHCKOTO
MOJIOKA Ha POCT W pPa3BUTHE JETEHBINIEH (KPOJIMK, MBIIIb, XOMSK, Oenas Kpblca, MOpPCKast
CBUHKA). BbpipaboTka ycClOBHBIX pe(IEeKCOB Ha JEHUCTBHE PA3IUYHBIX pazapaxuTenci

(pbIOBI, JATYIIKHY, NITULIBI, MIEKOUTAIOIIUE).

Monyab 4 «YesioBeK Kak 00bEKT IKCIIEPUMEHTAIbHBIX HAOJI0IeHHID» - 27 YacoB



Peanusamust »TOro MOAyJisl HampaBlieHA Ha MPAKTHUYECKOE O3HAKOMIIEHHE C
qesloBeKoM. UepThl CXOJCTBA M Pa3IMyus ¢ APYTHMH TPyNIaMu XUBOTHBIX. [loaroToska
000pyTI0BaHUS JIsI OTIBITOB.

Heab: Pacmmpenue kpyrosopa IIKOJIBHUKOB MYTEM HCIOJIb30BAaHUS HCCIIEOBATENbCKUX

METOJIOB  TIO3HAHHWS  4EJIOBeKa —  HaONoJeHUEe, MpocTeuine OHOJIOTHYECKHUE
IKCTIIEPUMEHTHI.
3agaumn:

1. IMo3HakOMUTH C MPOCTHIMU MpaBUJIAMU TEXHUKH O€30MacHOCTH MpuU paboTe ¢
000py/I0BaHUEM 10 UCCIICIOBAHUIO YEIIOBEKA.

2. ®opmupoBaTh TPEACTaBICHUS O YeJOBEYECKOM opranu3Me. OmuchIBaTh
(U3HOIOrMYEeCKHE TIPOIIECChl B OpPraHU3ME YeJOBEKa: MHUTAaHUE, JbIXaHue, oOMeH
BEILIECTB U T.]I.

3. BoimonHATe mpocTeillive 3aHUMAaTeNbHbIE OIBITHI N0 HWHCTPYKIUU. OBnanerb
3JIEMEHTAPHBIMU HAaBBIKAMU UCCIIEIOBATEIBCKOM ESITEIBHOCTH.

4. Pa3BuBaTh HAOJIOAATENBHOCTh NIPU 3aHUMATEIBHBIX OMBITAX, YMEHHE PACCYKAATh,
aHANIM3UPOBATh, IOKA3BIBATH, PEIIATh YUYCOHYIO 3a1auy.

OxuaaeMbli pe3yJibTar:

- YMEHHE UCIIOIb30BaTh TEPMHUHBI OPTaHU3M», «(DYHKITUS», «pedierc»

- 3HAHHWE OCHOBHBIX ()YHKITMI OPraHOB YEJIOBEKA W BIUSHHMC HA HUX BHEITHUX
BO3ICHCTBU;

- 3HAHHE TIPABUJI TEXHUKH O€30MaCHOCTH TP paboTe ¢ 000pyT0BaHUEM;

- YMEHHUS Y HABBIKU MIPU MOBEJACHUN PEAHUMAIMOHHBIX YCIOBUSX;

- YMEHHE U HABBIKU BIIUSIHUS BPEIHBIX PUBBIUECK HA OPTAHU3M YEJIOBEKA

Y4eOHO-TeMaTHYeCKU IJIAH MOTYJIS

Ne | HammenoBanwue pasnenos u teM. | Becero | Teopus, | [Ipaktuka, | Mcnonbsye
n/m 4acoB | yac. yac. MoO€e

00opya0BaH
Y€ LIEHTpa

Monynb 3 «HenoBek Kak 00BEKT 27 12 15 Hudposast
nabopaTopHst 1o
AKCIICPUMEHTAIBHBIX HAOTFOICHUI (usnonorun
HATYAK
apTepUaNbHOTO

aBJICHUS

1 Perymsmus gpynkuuit opranuzma. | 6 2 4 (nynbea)dCC




BuyTtpennss cpena opranusma udposas
naboparopust 1o

2 OCHOBHBIE OpraHbl 21 10 11 dbusmonorun

(maTuMkcuiIoMep)
KHU3HCACATCIBHOCTHU YCIOBCKA

Conep:xxanme MoayJIsl.

Oco0eHHOCTH PKCIIEPUMEHTATBLHON padOThI ¢ YeI0BEeKOM. YepThl CXOJCTBA U Pa3IUUUS C
JIPYTUMU Tpynrnamu xKUBOTHBIX. [lonroToBka o00py10BaHus JjIsl ONBITOB.

Teopus: Peeynayus ¢yuxkyui opeanuzma. OpranusMm kKak 1enoe. HeliporymopanbHas
perynsinust GyHKIUNA opranusma. ['yMopanbHas peryssiius GyHKIui opranusma. HepHas
perymsuust QyHKuMi opranu3Ma. OyHKIIMOHAIBHBIE CHUCTEMBI. be3yclioBHBIE pediieKCh
YEJI0BEKa.

Buympennssn cpeoa opeanusma. ITocTOSHCTBO BHYTPpEHHEH cpenibl opranuszma. ['omeocTas.
KpoBb. KnuHnueckuii aHain3 KpoBU 4eI0BEKa. 3allIUTHbIE CBOMCTBA KpOBU. CBEPTHIBAHKE
kpoBu. UMMmyHuteT. TkaHeBass HECOBMECTUMOCTh. [ pyniibl kpoBu. OmnpeneneHue rpymnmbl
kpoBu. [lepenuBanue KpoBH.

Kposoobpawenue. Ctpoenne um (QyHKIHH OpPraHOB KpoBooOpareHus. Mopdonorus u
dusnonorust cepama. Omeparuu Ha cepiane. Peanumanus. Ilpuembl peaHMMalMOHHBIX
nercteuil. [IpoBojsias cucrema cepana. DIEKTPUUECKUE SBICHUS B cepale. ABTOMaTuUs
cepana. Perynmsumsi cepaednout nestenbHOCTH. [lynbe. JIBHoKEHHE KpPOBH IO COCYJIaM.
OYHKIIMOHAJIBHBIC MPOOBI.

Jvixanue. BoznymHas cpena. ['[a3000MeH B JIETKMX M TKaHAX. J|pIXaTeIbHbBIC IBHKCHHUS.
Perynsiuus npixanus.

Iluwesapenue. llutaTenpHble BENIECTBA W IMHILEBBIE NPOAYKTHL. METOIBl H3y4eHUS
GyHKIMH THIeBapuUTEIbHBIX JKene3. [lepeBapuBanue M BcachlBaHWE TUIIH. Perymsims
numeBapenus. [loanepkanue MOCTOSHCTBA NUTATENIBHBIX BEIIECTB B KpPOBHU. LIeHTpHI
rosioga u Haceimenus. BHJI u nicuxonorus. IlpoucxoxaeHne u HEKOTOPbIE 0COOEHHOCTH
ncuxukd. OTpaxxeHWe B KMBOW M HEKHMBOM mnpupoge. OulylieHue W  BOCIPHUSITHE.
Wnnro3um, mpeacraBieHus naMsaTd, HaOmoaeHus. Onpeaenenne oobemMa mamsaTa, oobema

BHHMMAaHMAI.




llamamo, movuunenus, peys. Bunbl mamsath. 3akoHbel naMsatu. lIpaBuna 3amoMuHaHUS.
N3ydeHne JT0ruuecKoro MbIIIJICHUS, BIUSIHUE MO3bI HA PE3YbTaT ACATCIbHOCTH.

Omoruu. Temnepament. Xapakrtep. OnpeneneHue TUMNOB TEMIIEPAMEHTA. OMOLMU U
MHMHUKA JIULA.

Ilpakmuxa: 1.0OnpeneneHne 4YacTOThl CEPACUYHBIX COKpAIIEHUM B 3aBUCUMOCTU OT

dbuznueckor Harpysku. M3mepeHue CKOpoCTH KpPOBOTOKA B HOTTEBOM Jioxke. [Ipuembl
peaHuMaIMOHHBIX jeicTBuil. Ompegenenue >xku3HeHHOW emkoctu Jerkux (OKEJD).
Onpenenenue NpoaOIKUTEIBHOCTH 3aJIEPKKU IbIXaHUs. BiausHUEe COCTOSIHUSA OpraHu3ma
Ha YacCTOTy JbIXaHUS U OKPYKHOCTb TPYIHOW KJIETKH. M3ydueHue MexaHus3ma BJOXa U
BbI1I0Xa. MUKpPOCKONUYECKOE CTPOCHHE KIIETOK CIM3UCTBIX 000J0YEK POTOBOM IMOJOCTH.
Hapymienue cBoiicTB O€JIKOB TpU  JEHCTBUM HA HUX alKOTojs. JlelicTBre aHTHOMOTHKOB

Ha ¢epMeHT citoHbl. OnpeneneHue 00beMa naMsaTi, 00b¢Ma BHUMAHHS.

OXHNJAEMBIE PE3YJIBTATbI
K xonmy roma oOydeHus ydanidecs TOJDKHBI 3HaTh OCHOBHBIC 3HAHUS IO JaHHOMY
IpPEeAMETY; JODKHBI OBJIAJIETh TEOPETHUYCCKUMH M MPAKTUYCCKUMU 3HAHUSMH Ha YPOBHE
BOCITPOM3BE/ICHUS, YCTPAHUTh MPOOENbl B AKCHEPUMEHTAIbHO-TIPAKTUYCCKUX 3HAHUSIX;
IIO3HAKOMHUTBCS €  OCHOBHBIMH  BHJAMH  HCCIIEIOBATEILCKOMN JESATEIBHOCTH,
HEOOXOIUMBIMH JIJIS YCTICIITHOTO YCBOCHHMS JOTOTHUTEIBHON MTPOTPaMMBI.
@opMbI ATTECTALNH/KOHTPOJISA:
B nporiecce 00ydeHus OTCIICKUBAIOTCS TPH BUJIA PE3YJIHTATOB:
- HA9aJIbHBIA — CEHTSIOpb TECTUPOBaHUE (BXOAAIICE TECTUPOBAHNE);
- MPOMEXYTOUYHBIA — B KOHIIE KXJI0T0 rojga o0ydyeHus (aHKETHpPOBaHUE, Y4acTHE B
KOHKYpCax, OJIUMITHAaX, MEPONPUATHSX);
- ITOTOBBIN — Maii (MTOTOBas Mpe3eHTANHsI padoT 00yJaromuxcs, cooeceI0BaHuE).
Pe3ynbpTathl 00ydeHUs OTpa)karoTCs B JUArHOCTHUECKOM KapTe, MeAaror BeleT y4eT
y4acTHsI KOHKYpPCax pa3HbIX YPOBHEH.
MaTepuaibHO-TEXHUYECKO0e 00ecneyeHue.
3aHATHS TIPOBOJATCS Ha 0a3e MIKOJILHOTO KabMHeTa OMOJIOTHUHN C UCIIOJIb30BaHUEM
CYILIECTBYIOIIETO MaTEPUAIbHO-TEXHUYECKON OCHAIIICHHUS, & TaK K€ MOJIYyYeHHOTO

o0opy10BaHMs MO HAIITPOEKTY LleHTpa ecTeCTBEeHHOHAYYHOTO U



TE€XHOJIOTUYECKOTOHAIIpaBIeHHOCTEN «Touka pocray.
O6opynoBaHue: MEPCOHATBHBIN KOMITBIOTEP C BBIXOJI0M B UHTepHET, MHTEpaKTUBHAS
1ocKa 1 TexHudeckue cpencta ooyuenus (TCO)

Cnmcok qureparyphbl.
1. [Iporpammel 31eKTUBHBIX KypcoB. buonorus. 10-11 knaccsl. [lpodunsHoe
obyuenue. Coopuuk. B.1. Cusornazos, U.b. Mopsynosa.-M.:JIpoda,2009.-214c.
(OneKTUBHBIE KYpChI)
2. Aracdonosa . b., Cuornazos B. U. buonorus xuBotHbeix. — M.: [Ipoda, 2009. —
(OneKTUBHBIE KYPCHI. )
3. Aradonosa W1.b., CuBornaxos B. W. buonorus pacrenuii, rpu0oB, JIUIIAHRHUKOB. —
M.: Ipoda, 2007. — (DneKTUBHBIE KYPCHI. )
4, bunac A.B., Mam P. JI. u np. buonornyeckuii S5KCIepUMEHT B IIKOJIE: KH. JJIsi
yuutens. — M.: [Ipoceemienue, 1990.
d. Bacunsesa E. M., 'opGynoBa T. B. ®usnonorus pactenuit. — KpacHosipck:
NznarensctBO KpacHosipckoro yHuepcutera, 1989.
6. Boponun JI. I'. u 1p. ®U3n0I0THS BBICIIEH HEPBHOM AEITEIBHOCTH U IICUXOJIOTUU:
nocobue mis pakynpTaTuBHBIX 3aHATHH B 9-10 k1. — M.: [IpocBemenue, 1970.
1. Boponun JI. I'., Mam P./[. Meroauka nmoBeneHuit (hakyJbTaTUBHBIX 3aHATHH 110
¢du3noI0rNuY BBICIIEH HEPBHOM AesTenbHOCTH U nicuxonorun.—M. :IIpocsemenue, 1979.
8. Boponuos H. H., Cyxopykosa JI. H. DBomtonusi opraHuueckoro Mupa.
@axkynpratuB: yued.mocodue mis 10-11 k. — M.: Hayka, 1996.
Q. ['enxens [1. A. @usnonorus pacteHuit: yue6.mocodue mo GpaxyabTaTuB. Kypecy s
9 k1. — M.: [IpocBemnienue, 1983.

10. Kamenckuit A.A. Opranusm 4enoBeka: mpocTo o cioxHoM. — M.: JIpoda, 2007.

11. Kucenesa 3.C., MsarkoBa A. H. I'enetuka: yue6.mocodue mo ¢hakyabTaTHB. KypCy
s yaamuxcs 10k, — M.: IIpoceemenue, 1983.
12.  Manke I'. I'., Mam P. /1., MuxeeBa M. fI. Meroauka npoBeneHus (aKyJIbTaTHBHBIX

KypcoB 1o 6uonoruu. — M.: [Ipocsemenne, 1977.

13.  Mancyposa C.E., Kokyesa I'. H. cienum 3a okpyxatomieii cpenoit Hamero ropoa.

9-11 xu.: mKoNMbHBIA npakTukyM. — M.: Bmanoc, 2003.



Iudgposbie U 31eKTPOHHBIC 00pa30BaTe/IbHbIC PECYPCHI:

. BubnuoTeka a1eKTpOHHBIX HATISAIHBIX ¥ y4eOHBIX mocoomii Www.edu. rt.ru
. DnexTpoHHble nocooust oubnunoreku «Kupumn u Medoauin».

. htpp://www.alhimik.ru

. htpp//www./schoolchemistry.by.ru

. Www.1september.ru

. htpp//www./school-collection.edu.ru

~N O O B~ W N B

. edu.tatar.ru


http://www.alhimik.ru/
http://www.1september.ru/

€



	ДОПОЛНИТЕЛЬНАЯ ОБЩЕОБРАЗОВАТЕЛЬНАЯ ПРОГРАММА
	Пояснительная записка
	Задачи.
	Развивающие:
	Воспитательные:
	Ожидаемые результаты:
	Должны знать:
	Должны уметь:
	Должны владеть:
	Формы и методы отслеживания результатов
	I ГОД ОБУЧЕНИЯ
	Задачи:
	Учебно-тематический план модуля
	Модуль 2 «Ботанический эксперимент» - 48 часов
	Задачи: (1)
	Ожидаемый результат:
	Учебно-тематический план модуля (1)
	Модуль 3 «Зоологический эксперимент» - 27 часов
	Задачи: (2)
	Ожидаемый результат: (1)
	Учебно-тематический план модуля (2)
	Модуль 4 «Человек как объект экспериментальных наблюдений» - 27 часов
	Задачи: (3)
	Ожидаемый результат: (2)
	Учебно-тематический план модуля (3)
	ОЖИДАЕМЫЕ РЕЗУЛЬТАТЫ
	Формы аттестации/контроля:
	Материально-техническое обеспечение.
	Список литературы.
	Цифровые и электронные образовательные ресурсы:

		2024-08-30T15:08:01+0400
	00ba40686576ff399a
	Ольга Анатольевна Савенкова




