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Paznen 1
MMOSACHUTEJ/IBHAS 3AIIMCKA

1. HopmaTuBHO-IPaBOBOil M JOKYMEHTAJbHOW OCHOBOW IJIAHA OPraHM3alMd BHEYPOYHOM
JeATeIHLHOCTH SABJISAIOTCS:
®denepanbHbIi YPOBEHD

— OdenepanpHoro 3akoHa ot 29 gexabps 2012 r. Ne 273-®3 «O6 oOpa3oBaHHHB
Poccuiickoif denepanuny,

— ®enepanbHoro 3akoHa ot 24 uroinst 1998 r. Ne 124-D3 «O06 0CHOBHBIX rapaHTHUAXIIPAB
pebenka B Poccuiickoit deneparumny,

— denepanbHOTO roCyIapCTBEHHOIO 00pa30BaTENBHOIO CTaHIAApTa OCHOBHOTO OOIIEro
obpazoBanms (manee — PI'OC OO0O), yrBepxkaeHHoro Ilpukazom MwuHHCTEPCTBA MPOCBEIICHHS
Poccuiickoit @enepanuu ot 31 mas 2021 r. Ne 287,

— npukaza MunucrepcTBa npocpenieHuss Poccuiickoit ®eneparun ot 18.07.2022

Ne 568 «O BHeceHuum u3MEHEHUN B QenepalbHbIl TOCYIapCTBEHHBIH 00pa30BaTeIbHBIN CTaHAAPT
OCHOBHOTO 0011ero 00pa30BaHMs, YTBEPKIACHHBIM MpHKa3oM MUHHCTEpCTBANPOCBENIeHUsT Poccuiickoit
@enepaunu ot 31 mast 2021 1. Ne 287y (3apeructpupoBad Muntoctom Poccun 17.08.2022 Ne 69675),

— ®denepanbHO 00pa30BaTEIBLHON MTPOrpaMMbl OCHOBHOTO 00IIero oOpa3oBaHus (Haiee
— @©OIT O00), yrBepxkaeHHON nprukazoM MuHucrepcTBa npocsemieHus: Poccuiickoii @eneparnuu ot 18
mast 2023 r. Ne 370,

- [Iucbmo MunuctepctBa npocsenieHus Poccuiickoit @enepanunor 05 urons 2022 r. Ne TB-1290/03 «O
HaIpaBJICHUU METOJUYECKUX PEKOMEHJAIMi 00 OpraHu3alli BHEYPOUHOH MESITEIbHOCTH B paMKax
peanuzaru ooHoBIeHHOr0 ®I'OC OO0V,

- [Tpuxa3z MunuctepcrBa npocsemienus Poccuiickoit @enepanun ot 22.03.2021 Ne 115 "O06 yrBepxaeHun
[lopsiaka  opraHm3aluM M OCYILECTBJIEHUS ~ 00pa3oBaTeNbHOW  JAEATENBHOCTH 10  OCHOBHBIM
001e00pa3oBaTeIbHBIM MIPOrpaMMaM - 00pa30BaTEIbHBIM MPOrpaMMaM Ha4daJbHOTO OOIIEro, OCHOBHOTO
00I11Iero U CpeaHEero oo1ero oopa3oBaHus

- Ilpuka3z MunucrepctBa mnpocsemieHuss P® or 11.12.2020 Ne 712 «O BHeCeHMM HW3MEHEHUH B
HEKOTOpbIe (hefiepalibHble TOCYAApCTBEHHbIE 00pa3oBaTelbHbIE CTaHAAPThI OOLIEro 00pa3oBaHMs MO
BOIPOCAaM BOCHHUTAHUS O0YUArOIUXCS».

- [TocranoBnenue I ' maBHOrO rocy1apcTBEHHOro canutapHoro Bpauda Poccuiickoit denepanuu ot 28.09.2020
Ne 28 (nanee — CII 2.4.3648-20) Canurapubix npasui CII 2.4.3648-20 "CaHuTapHO-31THAEMUOIOTHYECKUE
TpeOOBaHUs K OpraHU3aIUsAM BOCIIUTAHUS U O0YUEHHUS], OT/AbIXA U 030POBJICHUS AETEH U MOJIOJIEKH".

- Canurapubie npaswia u HOpMbl CanlluH 1.2.3685-21 «'urnennyeckne HOpMATUBBI U TpPeOOBaHUS K
oOecnieueHnto Oe3omacHOCTH M (Win) OE€3BpeAHOCTH Ul 4eloBeka (DaKTOpPOB Cpelbl OOUTaHHS,
yTBepkIeHHbIX [locTanoBeHneM I maBHOrO rocytapcTBeHHOTO caHuTapHoro Bpada P® ot 28.01.2021 Ne 2
(manee - Canllun 1.2.3685-21).

IIIxoIbHBIN YPOBEHD

1. Ycra 'BOY mxkomer Ne 583 Tlpumopckoro paitona Cankr-IletepOypra (yTBepkiaeH
Pacnopstxennem Komurera o odpazoBanuto Cankr-IlerepOypra Ne 2337-p ot 26.05.2014).

2. «[Tonoxenune 06 opraHu3a BHEYPOUHOU nesTenbHOcTH npu peanuzanuun OI'OC obmero
obpazoBanust B 'bOY mkone Ne 583 IIpumopckoro paitona Cankr-IlerepOypra» (IpoTOKON pelieHus
O6miero coopanus padbotaukoB ot 30.12.2020 Ne 4, nmporoxon 3acenanus Cosera ponuteneii ot 29.12.2020
Ne 4, mpuka3 qupextopa ot 30.12.2020 Ne 621-x).
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2.Ha3zHaveHue MporpamMmbl
Hanpagnenue nporpammsl — 00111e-UHTEIIIEKTYaIbHOE.
AKTYaJIbHOCTH U NEPCHEKTHBHOCTh KYpPca BHEYPOUYHOIi JeATeIbHOCTH
OaHuM M3 KIIOYEBBIX TpeOOBaHH K OHOJIOrMYECKOMY OOpa30BaHHUIO B COBPEMEHHBIX YCIOBUSIX U
BOXHEUIIMM KOMIOHEHTOB peanmuzauun PI'OC  sBisercs OBIaJeHUE YYAIMMUCH NPAKTUYECKUMU
YMEHHUSIMH M HaBBIKAMH, MPOEKTHO — UCCIIEOBATENILCKON JesTeNnbHOCThIo. [Iporpamma «JlabopaTopHblii
NpaKkTHUKyM. BBeleHre B MpoM3BOACTBO» HaIlpaBiicHa Ha (JOPMUPOBAHME Y YUALIUXCs 8 Kilacca MHTEpeca
K U3Y4EHUIO OMOJIOTUH, PA3BUTHE NMPAKTUUECKUX YMEHHH, TPUMEHEHNE MMOJYYeHHbBIX 3HAaHUI Ha MPAKTHKE,
MOJIrOTOBKA yJalIUXCs K YUYaCTHIO B OJIMMIHMAIHOM JBMKeHUU. OCHOBHAS Hiesl MPaKTUKyMa — Ha OCHOBE
OMOJIOTrMYECKUX M (PU3NUECKUX IKCIEPUMEHTOB MOKa3aTh YYallMMCS BO3MOXXHOCTH U METO/bI 100bIBaHUS
3HaHUI 00 OKpYXKAaloIIeM MHpE 4Yepe3 UX CaMOCTOSTEIBHYIO SKCHEPUMEHTAIBHYIO NESTEIBbHOCTh. JTO
MIPEJICTaBISETCS YPE3BbIYAHO BaXKHBIM, TaK KaK OOJBIIMHCTBO MH(OPMALIUY B MIKOJIE YYEHUKH MMOTYYarOT
B TOTOBOM BH/JIE€ OT YUMUTEJIS WM U3 KHUT. J{0BOJIBHO PEIKO OIIMCHIBAETCS, KaK OHA ObLIa I10JIy4€Ha, U COBCEM
peAKo MyTh JOOBIBAaHUS 3HAHUHN YYEHUKH MOTYT IPOUTH CAaMOCTOSTENbHO. B TO ke Bpems moHuMaHue TOro,
YTO 3HAHUS MOTYT OBITH JOOBITHI SKCTIEPUMEHTAILHBIM ITyTEM, 1 OCBOSHHE HAaBBIKOB SKCIIEPUMEHTA — OJTHO
U3 BOKHEHIINX YCIOBUN BOCIIUTAHUS OyIYIIUX €CTECTBEHHUKOB.

[Tpu sTOM pemraercsi 3alauya COBPeMEHHOW CHCTeMbI 00pa3oBaHusl - GOPMHUPOBAHUE HHXKEHEPHOTO
MBIIUJICHHS Y YYalllUXCsl Ha BCEX YPOBHSIX 00iiero oOpasoBanus. B 9acTHOCTH B Haieil mikoje uepes
pa3BuTHE HMH(PACTPYKTYpHl OpraHM3allMd W TMPOrPaMM TEXHHUYECKOH H  €CTECTBEHHOHAYYHOMN
HaIlpaBJI€HHOCTH, 4yTO oTpaxkeHo B IIporpamme «Texnomom» I'BOY COIL Ne583 Ilpumopckoro paiioHa
Cankr -IlerepOypra.

DopMHUpoBaHNE UHKEHEPHOTO MBIIILICHUS:
»  3HaHHe O YeJIOBeKe, 00IIeCTBE, TEXHUKE, MBIIIUIEHUH U CIIOC00aX JAEATEIbHOCTH (3HAHUE — PE3yJIbTaT);
»  ONBIT OCYHICCTBICHHS KOMMYHHKATUBHOW  JESATEIBHOCTH, YMCTBEHHOW, OO€CIEUUBAIOIINI
(bopMHpOBaHUE UHTEIICKTYaIbHBIX YMEHUH (TIpeacTaBisieTcs B hopMe NeiiCTBOBATh 0 00pasiLy);
»  OIBIT ITOMCKOBOM HMCCJICIOBATEIILCKON JICATEIILHOCTH (TIpe/icTaBisgeTcss B JOpME YMEHUH MPUHUMATH
HECTaHJApTHBIC PEIICHUS B CTAHAAPTHBIX M HECTAHIAPTHBIX CUTYAIIHSX );
»  ONBIT YMOIMOHAIBHO-IIEHHOCTHOTO OTHOIICHUS K JIESITEIEHOCTH U €€ O0BEKTaM.
OCHOBHasl MJied NPAaKTHKyMa — Ha OCHOBE OMOJOTMYECKMX M (PU3MYECKHX DSKCIEPUMEHTOB I10Ka3aTh
y4aluMcsi BO3MOXKHOCTH U METO/IbI 10OBIBaHUS 3HAHUN 00 OKpY’KaloIIeM MHUpE Yepe3 UX CaMOCTOSATENIbHYIO
AKCIIEPUMEHTAJIBHYIO ACSITENbHOCTh. JTO MPEICTABISAETCS YPE3BbIUAHO BaXKHBIM, TaK KaK OOJBIIMHCTBO
uHGOpMalUY B IIKOJIE YYEHUKHU IOJIy4alOT B TOTOBOM BHJIE€ OT YUYMTENs WIM M3 KHUT. JJOBOJBHO peako
OIMCBIBACTCS, KaK OHa ObLIA MOJIydeHa, M COBCEM PEIKO MyTh JOOBIBAHUS 3HAHUH YUYECHHKH MOTYT MPOUTH
CaMOCTOSITENbHO. B TO ’ke BpeMsi HOHMMaHHe TOT0, YTO 3HAHUS MOTYT OBITh JOOBITHI SKCIIEPUMEHTAIBHBIM
MyTeM, U OCBOCHHE HABBIKOB JIKCIIEPUMEHTA — OIHO M3 BAXKHEHIINX YCIOBHH BOCIHTAHHS OYIYyIIHX
€CTECTBEHHUKOB.

OCHOBY MH)KEHEPHOT'O CTUJISI MBIIIJIEHUS] COCTABJISIIOT CIIEAYIONINE KadecTBa U YMEHHUS:
- 110003HATENBHOCTh, CTPEMIJIEHUE K TOHUMAHUIO CYIIIHOCTH MPUPOIHBIX SBJICHUN U MUPA TEXHUKHY;
- IPUCTPACTHE KOJNYECTBEHHOMY aHAJIM3y CYTHU TOTO WJIM MHOTO IpoLiecca, 3aKOHOMEPHOCTH;
- BlajieHue 0a30BBIM apCEHAJIOM MaTEeMaTHMYECKHMX METOAOB M IMPHEMOB, HEOOXOAMMBIX JJIsl PELICHHS
HIMPOKOTO Kpyra 3aj1ad B IPeAMETHOM 00acTu;
- CIOCOOHOCTB K TBOPUYECKOMY OCMBICIIEHUIO 3HAHHIA;
- OBJIaJIEHUE METOAMKOMN Hcciae10BaHuil.
BBenenue B 1aHHBIA Kypc 37€MEHTOB (PM3MKHM U MAaTEMAaTUKH ONpPEAEsIeTCs TEM, YTO Ha MaTepuane 3TUX
HayK yIOOHee BCEero JIEMOHCTPUPYETCS SKCIEpUMEHTANIbHBIN MOAXOA U pPOJIb B HEM KOJHWUYECTBEHHBIX
METOA0B. Takoe MOCTPOEHHE Kypca CIOCOOCTBYeT (hOPMUPOBAHMIO €AMHOM KapTUHBI MHpa U TO3BOJISET
MOKa3aTh €IMHCTBO €CTECTBEHHBIX HayK, «paboune» B3aUMOCBSI3U MEKIY HUMHU.
AKTYyaJqbHOCTh NPOrpamMMbl 3aKitoyaeTcs B (OPMHUPOBAHMM MOTHBAIMM K IeJIEHANpaBIeHHON
MO3HABATENbHON JIEATENIBHOCTH, CaMOPa3BUTHIO, a TaKXe JMYHOCTHOMY U TNPOPEecCHOHAIbHOMY
CaMOOIPEIEIICHUIO YYALTUXCS.
IIpakTHyeckass HANPaBJIEHHOCTh COAEPKAHUS MPOTrpaMMbl 3aKJIFOUAETCs B TOM, UYTO COZAEpKaHHE Kypca
obecrieynBaeT NpUOOpETeHUE 3HAHUNA M YMEHHM, MO3BOJISIONMX B JAIBHEHIIEM HCIOJIb30BATh MX KaK B



nporecce 00ydeHHs B Pa3HBIX JUCHUIUIMHAX, Oyaymied mpodeccuu Tak M B MOBCETHEBHOHM KU3HU IS
peluIeHns] KOHKPETHBIX 33/1a4.

[IporpaMMa cHocoOCTBYET O3HAKOMJIEHUIO C OpraHu3aluedl KOJUIEKTUBHOTO U HWHAMBHUAYaJIbHOTO
UCCIJIEIOBaHMsI, C UCIIOJIB30BAHUEM YUeOHOH 1ab0paTOpuu MO HEHPOTEXHOIOTUSIM, O0OYYEHHIO B IEHCTBUH,
[I03BOJISIET YEpENOBaTh KOJUIEKTUBHYI0 M WHIMBUAYAIbHYIO AESITEIBHOCTb. TeopeTnueckuil marepuan
BKJIIOUAEeT B ce0sl BOIPOCHI, KaCAIOUINECs] OCHOB MPOEKTHO-UCCIIEIOBATENLCKON e TEIIbHOCTH, 3HAKOMCTBA

CO CTPYKTYpO# pabOTHI.

Heanb: co3nanne ycnoBHiM JUIS YCIICIIHOTO OCBOCHUS YYAIIUMHCS MPAKTUYECKOW COCTaBIISIOLICH
IIKOJIBHOM ~ OMOJIO0ruy, OCHOB  MCCJIEIOBATEIbCKOM  JI€ATENbHOCTH, Ppa3BUTHE  00IIEy4eOHBIX
MHTEJUICKTYaJIbHBIX U JICATEIbHOCTHBIX YMEHUH U HaBBIKOB.

3apaum:

1. OcBouTh eCTECTBEHHOHAYYHBIH CTWJIb MbIILUICHUS. JlaTh NMpencTaBlieHHE O MPUHIMIIAX W OCHOBHBIX
dTanax MO3HAHHs B SKCIIEPHMEHTAIBHBIX HAayKaX, OBJIAJCTh MEPBOHAYAILHBIMA OCHOBAMHM ILJIAHUPOBAHUS
AKCIIEPUMEHTA W MOHMMAaTh BO3MOKHOCTh MHOTOOOpa3HBIX U MHOTOYPOBHEBBIX OOBSICHEHHH MPUPOIHBIX
SIBJICHUH.

2. O3HaKOMJICHHE YUCHUKOB C OCHOBAMH KOJIMYECTBEHHBIX METOI0B. [10Ka3aTh HEOOXOAMMOCTh TPAMOTHOT'O
cbopa 1 00pabOTKM KOJTMYSCTBCHHBIX JIAHHBIX.

3. OcBocHHE YYALTMMHCS METOJIOB U HABBIKOB ITPOBEICHUS SKCIIEPUMEHTOB U (PUKCAIIUK PE3yIIbTATOB CBOUX
HAOJIIOICHUH M OIBITOB (OMHMCAaHUE SKCIIEPUMEHTA, PUCYHOK, 3all0JHCHHE Ta0JIHII, TOCTPOCHHE rPadUKOB U
Jp.).

4. Pa3BHUTHE UCCIIE0BATEIIHCKOTO MBIIIICHUS.

5. JlaTh BO3MOXKHOCTh CaMOpEaIM3allii YYCHUKaM, CKIIOHHBIM K 9KCIIEPUMEHTAIBLHON JESITEIbHOCTH.

3. BospactHasi rpynma o0y4Yamoummxcs, HAa KOTOPHIX OPHEHTHPOBAHBI 3aHATHS BHEYPOUYHOIi
JeATeIbHOCTH: 8 Kjacc

4. Undopmanus o KoauyecTBe y4eOHBIX YacoB, HA KOTOpPOe paccunTaHa padoyasi mporpaMma mo
BHEYPO4HOii 1esaTeabHOCTH: 34 yacos (1 yac B Hezeno).

5. ®@opmbl H MeToabl padoTbl: Oecena, MpakTHUECKHe U JIabopaTopHble  paboTHI,
OKCIIEPUMEHTHI, KOJUIEKTUBHBIE M HHIUBUAYaJbHBIE HCCIECIOBAHUS €CTECTBEHHOHAYYHOTO HAIpaBIICHUS,
caMmocTosiTeNbHast paboTa, HaOMI0IeHUS, BEICTYIJICHHE, CO3JaHHE TPOEKTOB U T. 1.

Jannbie (opMbBl pabOTHI JAIOT JAETAM BO3MOXXHOCTH MAaKCHMAIBHO MPOSBISATH CBOK AaKTHBHOCTb,
M300peTaTesIbHOCTh, TBOPYECKMH M MHTEJUIEKTYaJbHBIA IMOTEHIMAl M Pa3BUBAIOT HMX SMOLMOHAJIBHOE
BOCTIPHUSITHE.



Pa3zgen 2

IJIAHUPYEMBIE PE3YJIbTATHI H3YUEHUA KYPCA BHEYPOUYHOM

AEATEJIBHOCTH

HporpaMMa obecneunBaeT AOCTHIKCHUC Y4YAIUMUCA CICAYIOIINUX JIMYHOCTHBIX, MCTAIIPCIMCTHLBIX U

MNPECAMETHBIX PE3YJIbTATOB!:

JIMYHOCTHBIE MetanpeamerHbie pe3yiabTarhl | [IpeamMeTHble pe3yibTaThl
pe3yJIbTaThl

OTPaXKarTCs B | XapakKTepU3yOT YPOBEHb | XapAaKTEPU3YIOT OIbIT  y4YALIUXCH,
MHIVBUAYaJIbHBIX c(OPMHPOBAHHOCTH KOTOpPBIN npuoOperaeTcs 51
KaueCTBEHHBIX CBOICTBax | yHUBEpCAJIbHBIX  CIOCOOHOCTEH | 3aKperuisieTcss B MPOLecce OCBOCHUS
yyaluxcs, KOTOpbIE OHM | yYallMXCs, NPOSABISAIOUIMXCA B | IPOrpamMMbl BHEYPOUHOI
JIOJDKHBI ~ TPUOOpECTH B | MO3HABATENBbHOM U MPAKTUYECKOW | NEATEIbHOCTH:

IIPOLIECCE OCBOEHUS yUEOHOTO | 1€ATEIbHOCTH: - OCYIIECTBIISTH MOUCK HEOOXOTUMOM
npeaMeTa: -HCIOJNb30BAaHUE CIPABOYHOM U | MHQOpPMALUKM  JJI1  BBIIOJHEHUS
- y4eOHO-II03HABaTEIbHBIN | JOIOJIHUTEIBHON JIUTEPATYPBI; BHEYUYEOHBIX 3a1aHUI c
UHTEpEC K HOBOMY y4eOHOMY | -BlaJeHHE I[MTUPOBAHHEM U | UCIIOJIb30BAHUEM yueOHOU
Matepualy U cnocobaMm | pa3iIuYHBIMU BUJAMH | IUTEPaTyppl U B OTKPBITOM
pelieHust HOBOH 3a1auu; KOMMEHTapHUEB; UH(GOPMALIMOHHOM  TPOCTPAHCTBE,
- OpUEHTAalMs Ha TIOHUMaHUe | -HUCI0JIb30BAHUE Pa3IMYHBIX | SHUUKJIONEINH, CIPaBOYHHUKOB
MPUYUH ycnexa BO | BUJOB HaOJIIO/ICHUS; (BKIIIOYAs ANEKTPOHHBIC, IU(PPOBEIE),
BHEYUEOHOM! AEATEIbHOCTH, B | -KaUYECTBEHHOE U KOJIMUECTBEHHOE | KOHTPOJIUPYEMOM IIPOCTPAHCTBE

TOM 4YHCJIC Ha CaMOaHaJIu3 U

CaMOKOHTpPOJIb  pe3yJbTaTa,
HAa aHaJu3 COOTBETCTBHS
pe3yiabTaToB  TpeOOBaHUAM
KOHKPETHOM 3a/1a4u;

- CIOCOOHOCTh K
CaMOOLICHKE  Ha  OCHOBE
KpUTEpUEB YCIHEIIHOCTH

BHey‘Ie6H0ﬁ ACATCIIBHOCTH,

OTHMCaHUE U3Y4aeMOr0 00bEKTa;
-IIPOBEAEHUE IKCIIEPUMEHTA;

-OBJIaJICHUE  COCTaBJISIONINMU
HCCIIET0BATEIbCKOM Hu
MIPOEKTHOU JIeSITEIbHOCTH
yMEHHE  BHJETh  Ipobiiemy,
CTaBUTb BOIIPOCHI, BBIJIBUIATh
TUIIOTE3bI, aBaTh OINPEICIICHUS
MOHATHSIM, KJIacCU(UIIUPOBATS,

WutepHeTa; - NpOBOAUTH CpaBHEHHE
U KJacCH(PUKAIUIO TIO0 3aJlaHHBIM
KPHUTEPUSIM;

- yCTaHaBJINBATh NPUYUHHO-
CIIEZICTBEHHBIE CBSI3U B H3Yy4aeMOM
KpyTe sIBICHUH;

- CTPOUTH paccyxieHus B ¢dopme
CBA3M  MPOCTBIX  CYXJIEHUH 00
00BEKTe, €ro CTPOEHUH, CBOMCTBAX U

- YyBCTBO IIPEKPACHOTO U Ha0JI0/1aTh, IPOBOJUTH | CBA3SIX.
ACTETUUYECKNE YYBCTBA HA 9KCIIEPUMEHTBHI, JI€JaTh BBIBOJBI | -BBIIEICHHUE CYIIECTBEHHBIX
OCHOBE 3HAaKOMCTBA C u 3aKJIIOYEHHUs, | MPU3HAKOB OMOJIOTUYECKUX OOBEKTOB
MPUPOJHBIMU 0ObEKTAMU CTPYKTYypUPOBAaTh MaTtepual, | U IpOLECCOB;

-3HAHUS OCHOBHBIX | OOBSICHATB, JIOKa3bIBaTh, | -KJIacCU(UKAIMS — ONpe/eeHne
MIPUHIIMIIOB u MIpaBUJI | 3alllMIIaTh CBOMU HJIEH; MIPUHA/ITIEKHOCTH OMOJIOTMYECKUX
OTHOIIECHHUS K KHUBOU | -yMeHHe paboTaTh C pa3HbIMU | OOBEKTOB K OIpeeeHHON
MIPUPOJIE; HUCTOYHUKAMU  OMOJIOTMYECKON | CUCTEeMaTUYeCKOU IpyIie;
-pa3BUTHE TO3HABATENbHBIX | UH(OPMAIMK, AaHAIU3UPOBATh U | -OOBSCHEHHE POJIU OMOJIOTUU B
MHTEPECOB, HAMpaBJICHHBIX | OLIEHUBAThH uHbOpMaIUIO, | MPAKTHYECKOH eATeIbHOCTH JII0IEH;
Ha U3Yy4YEHUE XKHUBOHU | MpeoOpa3oBbIBaTh MHPOPMALMIO | -CpaBHEHHE OMOJIOTHUECKUX
MIPUPOJIBI; 13 OJTHOM (OPMBI B IPYTYIO; 00BEKTOB H MPOIIECCOB, YMEHUE
-pa3BuUTHE -yMeHue aJIeKBaTHO | JEJIaTh BBIBOJBI M YMO3AKIIIOUEHUS
MHTEJJIEKTYaJIbHBIX YMEHUH | UCMOJIb30BaTh peUYEBbIE CPEJCTBA | HA OCHOBE CPAaBHEHUS;
(1oxa3bIBaTH, CTPOUTH | JJIl TUCKYCCHHU U apTyMEHTAllMM | -yMeHHe paboTaTh ¢
paccyXJIeHus, CBOEHM TMO3WLMH, CpPaBHUBATh | ONpPEAETUTENSMH, JJa0OpaTOPHBIM
aHAJIN3UPOBATh, pasHble TOUYKH 3peHus, | 000pylOBaHUEM;
CpaBHMBATb, JieNaTh | apryMEHTUpPOBAaTh CBOIO TOYKY | -OBJIaJICHHE METOJaMH
BBIBOJIBIM IPYTO€); 3peHHs,  OTCTaumBaTb  CBOIO | OMOJIOTMYECKON HayKH:




-3CTETUYECKOr0 OTHOIIECHUS
K JKHUBBIM OOBEKTaM.

MO3HULIHIO.

HaOJIFO€HNE U OIHMCAaHUE
OMOJIOTUYECKNX OOBEKTOB U
IPOIIECCOB;TIOCTAHOBKA
OMOJIOTUYECKHX SKCIIEPUMEHTOB U
00BSICHEHUE UX PE3YJIbTATOB,
-3HAHUE OCHOBHBIX MTPABIUII
TIOBEJICHUS B TIPUPOJIC;

-aHAJIU3 U OLIEHKA ITI0CIIEICTBUI
JeSITeJIbHOCTH Y€JI0BEKa B IPUPO/IC;
-3HaHHUE U COOJTIOIEHUE IPABUIT
paboThl B KaOMHETE OHMOJIOTHH;
-co0IoIeHNE MpaBmil paboTHI C
OMOJIOTHYECKUMU TIPHOOPAMH U
WHCTPYMEHTAMH,

-OBJIaJICHHE YMEHUEM OLICHUBATh C
3CTETUYECKON TOUKU 3PECHUS
00BEKTHI JKUBOM TIPUPOJIBI.




®OPMbI YUETA I[OCTI/I)KEHI/II?'I
3ammra ucciIeI0BaHtMI.



Pasznea 3. Cogepxkanne Kypca BHEYPOUHOM 1eATEIbHOCTH
«JIabopaTopHbIi NPAaKTHKYM 10 Onosorum» 8 kiace

Ne n/m | HaumenoBanwue pasnena Kox.
9acoB
0 TIPOTP
1 Meroasl IOCTAaHOBKM  JKCIIepUMeHTa. Pasznoxkenue mepekucu | 1
BOJIOPOJ1a CBIPBIM KapTo(eneM
2 CBoiicTBa JIUH3 1
3 [Tony4yenue n300paXkeHUH PU TTOMOIIH JTMH3BI 1
4 3HAKOMCTBO C MHKPOCKOIIOM (CBETOBBIM, IT(POBHIM) 1
5 OueHka pa3MepoB KJIETOK KOJKHUIIBI JTyKa 1
6 Huddyzus 1
7-8 Mup B Karuie BOJIbI 2
9 HaGroienne 6poyHOBCKOTO JIBHIKEHUS 1
10 Ocmoc 1
11 [Tna3monu3 1
12 AKTHUBHOCTb MBIIII U 3JIEKTPOMHOTpaQusi. 1
13 H3mepeHne CKOpPOCTH CEHCOMOTOPHOHM peakimuu ¢ rmomomisio OMI | 1
(anexTpomuorpadun)
14 3anatue 8. M3yueHme  ycTajmocTd MBI € momomsio | 1
aJIeKTpoMHUOrpaduu.
15 DnexTpoMuorpadus u cuia cokpamienus Mo 70-80 1
16 DnekTookynorpadus 1 ABIKEHUE TT1a3. 1
17 Cepaue u kapauorpagus 1
18 Brnusiaue npIxaHusi Ha HEPETyISIPHOCTh CEPJICYHOTO PUTMA 1
19 Onexktpokapauorpadus u puzuveckas Harpyska 1
20 [TynscoBbie kKoebanus U GoTo TuieTu3Morpadus 1
21 AKTUBHOCTBH MO3Ta U 3JIeKTpodHLedanorpadus 1
22-24 BnusiHue My3bIKu Ha pUTMBI SHIIE(DaTorpaMmbl 3
25-27 JluHaMuKa KOXKHO-TaJbBaHWYeckoM peakiuu.  [lomurpapus u | 3
OTIpeJIeNIeHUE MICHX0AMOIIMOHAIBHOTO COCTOSTHHS YeJIOBEKa
28-30 OnpeneneHne 4acTOThI AbIXaHUS U (pu3HyecKast Harpy3Ka 3
31-33 B3anMOoCBsI3b pa3IMUHBIX CHCTEM OPraHHU3Ma 3
34 3amuTa HccIe10BaHUuN 1

3ansitue Ne 1. Meroabl MOCTAaHOBKHM JKcnepuMeHTa. PasiioskeHue nepekucu BOJOPOAA ChIPBIM
Kaprogeiem

Lenb 3ansaTus. [lo3HakOMUThH yyammxcs ¢ MeTogaMmu Mo3HaHus npuponsl. O0opynoBanue. Ha
KXyl naprty noaHoc (Onroane), mo JOMTHKY ChIpOTO M BapeHOro kaprodes, mepekuch BOJIOpoJa,
MATIETKA.
MpbicneHHbI  dKcnepuMeHT. Pa3OupaeM npuMep IOCTaHOBKM HKCIEPUMEHTA, IPOBEPSIOLIETO
BO3MOXXHOCTh CaMO3apOXKIAEHMsI KU3HU (OmbIT Penu, kak mpaBuiio, ykK€ 3HAKOMBIA y4YEHHKaM W3
yueOHuka Ouonoruu). Heo0XoAMMOCTh KOHTPOJBHOTO 3KCIIEPUMEHTa M BCECTOPOHHEH IPOBEPKHU
TUIOTE3BI. YTO TaKOE€ KOHTPOJIb? DTO MOBTOPEHUE HKCIIEPUMEHTA MTPU COXPAHEHUHU BCEX YCIIOBHUI, KpOME
OJIHOTO, BJIIMSIHUE KOTOPOT'O HAa UCXOJ dKCIEPUMEHTA U3ydaercs. B onbite Pequ KOHTPOJIb — OTKPBITHII
KyBLIMH. BiusiHre kakoro ycinoBus uzydanoch? BnusiHue Hamuuust mapiu. 3adem Pean paszpesan Kycok



Mmsca monosiaMm? YtoOwl MsicO B 000MX KyBIIMHAX OBLIO OJMHAKOBOTO KavyeCcTBa, M 3TO HE MOTJIO ObI
MOBJIUSATH HA UCXO/I OTIBITA.

3anstue Ne 2. CBoiicTBa JIMH3

Henp 3ansatus. [103HAKOMUTH yYalIuxcsi CO CBOMCTBAMHM JIMH3 M UX HCHoOJdb30BaHueM. OOOpyaoBaHUeE.
JIunzsel (2 cobuparonirie ¢ pa3HbIMU (POKYCHBIMH PACCTOSHUSMHU U OJIHA PaCCEUBAIOLIAs ), MOJICTABKH IS
JIMH3, 9KPaH, JIUCTOK C TEKCTOM, HaOpaHHBIM MEJIKUM HIPU(PTOM, JIMHEHKA.

Omnpenenenue GOKYCHOTO PACCTOSIHUS JIMH3.

3ansaTue Ne 3. Ilonydyenue u3o0paxeHuii IpY NOMOIIHU JMH3bI

Lensb 3ausatus. Mcnons3oBaTh TMH3Y Ui nodydeHUs n3o0paxenuil. O6opynosanue. Ha kaxxayro napry
2 cobuparoiue JUH3bI ¢ Pa3IMYHBIMU (POKYCHBIMU PACCTOSHUSAMU (C (POKYCHBIMH PACCTOSHUSIMHU OKOJIO
ScMm u 10 cM), 9KpaH, MOJCTaBKH, JIAMITbI, UCTOYHUK TOKA, JHCTOK C TEKCTOM, HAOpaHHBIM MEIKHUM
mpudTOM, TMHEHKA.

Xon ypoka.

3ansTue Ne 4. 3HaKOMCTBO ¢ MUKPOCKOIIOM

Lenb 3ansaTus. Ilo3HaKOMUTH ydaluxcsi ¢ yCTpOWCTBOM MHKPOCKOIIA M IpaBWJIaMU pabOThl C HUM.
[ToBTOpUTH MeToA psanoB. O6opynoBaHue. MUKpPOCKOII, TOCTOSTHHBIC MIPENapaThl PACTUTEIbHBIX TKAHEH,
MIIEHHAs KpyNa, KHUTH, JIUHEHKa.

XoJ ypoka.

Otan 1. 3HaKOMCTBO ¢ MUKPOCKPOIIOM.

Pacckas. 3HaueHue MHKpOCKOMNa [JIs pa3BUTHUS HayKH (IIOBTOpPEHHE MaTepuajia YpOKOB OHUOJIOTHH).
OcHOBHbBIE YAaCTH MHUKPOCKOIA U MX Ha3HAYeHHE — CTaHUHA, 3€pKajo, KOHJAEHCOp, TYOYyC, OKYJISIp U
00BEKTUB, MAKPOBUHT U MUKPOBUHT (BCE 3TO €CTh HAa PUCYHKE C MOAMUCAMU B yueOHUKE OHOJIOTHN).
Bonpocel: 4To Takoe OKyssAp, OOBEKTUB, KOPOTKO- M JUIMHHO(OKYCHBIE JIMH3BI, cOOMparolue-
pacceuBaromue. Kak onpenenuts yBeInueHHE MUKPOCKOIA

Ortan 2. PaboTta ¢ MukpockornoM. HacTpouTs ocBelieHre Ha MajioM YBeJIMUeHUH (BBIHYTh OKYJIsip). Janee
Hudyero He caurarb!!! Ilomoxuth mnpemapar Ha npeaMeTHbIA cTonuk. I[locTaBUTh MHUHHUMAaNIbHOE
yBenudyeHue (00bekTuB x8). DoKycHOe paccTosiHue — 0K0J10 8 MM. HacTpousiu Ha pe3kocTh (YUUThIBas
doxycnoe paccrosiaue). IlepeBectu Ha 00bekTUB X20. [logcTpouts pe3kocTh (Iisias cOOKy, 4TOOBI HE
paznaBuTh mpenapat). llokazaTe yuurenro. 3apucoBaTh y4YacTOK IIpemnapara. (TOJIBKO MPOCTHIM
KapaHJalloM, KJIeTKHM pUCOBaTh KPYMHBIMH — (opMa, pacroyio’keHHe, TOJIINHA CTeHOK). [loanucaTs
Ha3BaHMeE IpenapaTa. YKas3aTh, I[P KaKOM YBEJIMUYEHUH MUKPOCKOIa padoTasu.

3anaTue Ne 5. Onenka pasMepoB KJIETOK KOKHIBI JIyKa

Hensb 3ansaTus. Onpenenuts pa3Mepsl KIETOK KOXKHIIBI TyKa Ha BpeMeHHOM npenapare. O0opynoBaHue.
Mukpockor, JIyK, NpeIMETHbIE U IMOKPOBHBIE CTEKJA, CTAKAHUYMKH C BOJOM, NMUIETKH, MPO3payHas
JMHEeWKa, CKaJIbIeNbh WM OpUTBEHHOE JIE3BUE, CTUPTOBOM pacTBOp Hoa.

Xon ypoka. Oran 1. [Ipoepka nomarsero 3ajnanus. O6cyxaaeM noMaiiHee 3ananue. CropamivbaeM, B
4YeM COCTOUT MeTo1 psaaoB. [Ipemmaraem pazpaborarh criocod u3mMepeHus pasmepoB kieTku. O0cyxaaem
XOJ] CeroAHALIHEN PabOTHI.

Oran 2. OmpeneneHue pa3mepoB mosst 3peHus. IIpo3paunyro JMHEHKY MOMeIaeM MoJ OOBbEKTUB
MHUKpocKorna. HaBoIuM MHKpPOCKON Ha pe3KOCTh W ompenaenseM auamerp mons 3peHus (1-2 mm).
3anucbIBaeM yBETUUYEHHE MUKPOCKOIIA U AUAMETP TOJIsI 3PEHUS.

Oran 3. [Ipurotosnenue npenapara. Kamaem HECKOJIBKO Kamenb BOABI Ha IPEAMETHOE cTeKII0. Ouniaem
JIYKOBHUIY OT Kporomux yemyi. [loauemiseMm TOHKUN CIOW MSCHCTOM YEIIyW W aKKypaTHO TSHEM 10
OTJEJIEHUs TOHKOI'O IOBEPXHOCTHOTO ciosl. HemenneHHO momemiaeM IMOJIy4YEHHBIH Cpe3 B BOAY Ha
npeameTHoe crekito. Kamaem karunto pactBopa ioaa. HakpsiBaem npenapat MOKPOBHBIM CTEKIOM.

Oran 4. OnpezneneHue pasMepoB KIETOK M 3apUCOBKa KJIeTOK. [loMemaem mpenapar moa MHKPOCKOII,
paccMaTtpuBaeM KJIETKH Ha MajioM yBenuueHuu. CuuraeMm, CKOJIbKO KIETOK TMOMENIaeTcs MoJ
MHUKPOCKOIIOM «B JUITMHY» (110 HauOOJbIIEH NJIUHE KJIETKH) U «B MIHMPUHY» (1O HAMMEHbIIEH JUIHHE).
Boruncnsiem qiiMHy U UpUHY KIeTKU Jdyka. CtaBuM MHKpockon Ha yBenuueHnue 20x. KpynHo (umHa 1
KJIETKA HE MeHee 4 cM) 3apHucoBbIBacM 3-4 coceqHue KieTKU. [loanuceiBaeM cOCTaBHBIE YacTU KIETKU
(k1eTo4Has CTeHKa, SAPO, HUTOIIa3Ma).

3ansaTue Ne 6. Inpdysus



Ilens 3aHATHA. BCOOMHHATE OCHOBBI MOJIEKYJIIPHO-KMHETUYECKOW TeopuH. 1103HaKOMUTBCA C ABJIEHUEM
muddysun. OOopynoBaHue. 2 crakaHa, ropsdas (M3 SJIEKTPUYECKOrO YalHUKA) U XOJIOAHAs BOJA,
KPHUCTaJIbl MapraHIlOBOKKUCIIOrO Kajusl, AyXH B a3p0O30JIbHOM yIIaKOBKe.

Ortan 2. 3ydaem 3aBUCUMOCTH CKOPOCTH U (yY3UH OT TeMIepaTyphbl.

3anstue Ne 7-8. Mup B KaiJie BOAbI

Henu 3ansTus. [losHakoMuThCs ¢ MUKpO(ayHOH BOJOEMOB, AaTh YYeHUKAM BO3MOXKHOCTh MTONpo0O0BaTh
COCTaBHUTb ONHUCAHHE HEU3BECTHOI'O JKUBOTHOTO.

Ob6opynoBanue. MUKPOCKOIIBI, IPEIMETHBIE M TIOKPOBHBIE CTEKJIa, Karis BOJABI U3 OOraTtoro >KM3HbIO
BOJIOEMA.

XoJ ypoka.

Oran 1. [TocTanoBka 3aa4yn. Y4uTenb MpeiaraeT yueHUKaM MpeIcTaBuTh ceds JIeBeHryKoM, KOTOPBIN
BIIEPBbIC YBUJIEJ «HUYTOKHBIX 3BEPYLIEK) I101 MUKPOCKOIIOM. Y YeHUKaM MpeAIaraeTcs IoBTOPUTh ITOT
SKCIIEPUMEHT: HaliTU B KaIule BOJbBI )KMUBOE CYILIIECTBO U U3YUUTH €TO.

Oran 2. [Ipurorosnenue npenaparos. Ha npeamerHoe cTekio kanaeM 00oraTyro Ku3Hbto Boxy. [Ipenapar
3aKpbIBAEM IPEIMETHBIM CTEKJIOM, YIUIBI KOTOPOIO CJE€TKa CMa3aHbl IUIACTHIIMHOM. Takod moaxon
MI03BOJISIET 3aKPBITh IpenapaT, He pa3JJaBUB OTHOCUTEIbHO KPYIHbBIX KUBOTHBIX B KaIlle.

Oran 3. Habmiogenne MukpodayHbl. YUEHHKAM IpeiaracTcs HAWTH OpraHu3M, H3Y4YHTh €Tr0 H
3apHcoBaTh BO3MOXKHO Oosiee moapoOHo. IlpeaBapuTenbHO HaliIeHHBI OpraHM3M HYXHO IOKa3aThb
YUUTEII0, YTOOBI OH MOT B JTAJIbHEHIIIEM OIEHUTH MPaBIONO1001e PUCYHKA.

HomamHee 3ananue. Tak kak 3Ta paboTa MPOBOAUTCS HA MOCIETHEM YPOKE YETBEPTH, TO OMaIlHEe
3anaTue 9. HaGonenue 6poyHOBCKOro ABUKEHHUS

Lenp paOotbl. Ilo3HaKOMHUTBCS C OPOYHOBCKHM JBM)KEHHEM, KaK C SIBICHHEM, IOJTBEPIAIOLINM
I0JIOXKEHUS MOJIEKYIISIPHO-KUHETHYECKON TEOPUH.

[Tpubops! 1 Mmatepuainsl. PactBop Ty B Boze, Mukpockort ¢ ysenuuenueM 300-600x, oCBETUTEIb.

XoJ ypoka.

Oran 1. BcrnomMuHaeM OCHOBHbBIE TIOHATHS MOJIKYJISIpHO-KMHeTHYeckoi Teopuu. OOcyxnaem
9KCIIEPUMEHTHI, JO0KA3bIBAIOIIME CYIIECTBOBAHUE MOJIEKY]1 M HUX JABWXKeHue. ['oBopuM O CBs3U
TeMIIepaTypbl CO CKOPOCThIO JBMXKEHUS MoJieKyJl. Bcnomunaem nonstue auddysuun u ee 3aBUCUMOCTH
OT TeMmmeparypbl. BBOOMM NOHATHE TEMJIOBOTO JBHKEHHUS MOJEKYJd. YTOYHsieM, 4To aAuddys3ueit
Ha3bIBAETCS MPOLECC, MPOUCXOIALINI UMEHHO BCIIEJICTBUE TEIJIOBOTO JBMI)KEHUS MOJIEKYJ, a HE NpHU
MPUHYAUTEIBHOM NEPEMEIINBAHNN (MCKYCCTBEHHAsI KOHBEKIIHS).

Oran 2. Pacckas o 6poyHOBCKOM JABMkeHUH. [Ipeanaraem netsaM nogymarhs Hajl TeM, Kak MOYKHO YBUJIETh
MOJIENb IBUKEHUS MOJieKysl. 13 ydueOHrKa OMOJIOTUU OHU MOT'YT 3HaTh O CYIIIECTBOBAHUN OPOYHOBCKOTO
nBkeHus. PacckaspiBaeM 00 skcniepumenTtax bpoyna. O6cyxnaem, mouemy ObIIH B3SIThl HMEHHO TaKue
yacTULbl (MEHbIIE — HE BHUJHO B MHUKPOCKOII, OOJbIIE — HE 3aMETHO UX JBI)KEHUE MMOJ yAapaMu
MoJieKys). Pucyem cxemy B3anMoJieficTBHS 4acTUI MpU OpOYHOBCKOM JABMKEHUH: KpPYIHas YacTHIA
TyIIU (MCTOJIb3yeMasl B HALlIEM 3KCIIEPUMEHTE), IO KOTOPOM CTy4aT CO BCEX CTOPOH MOJIEKYJIbI BOJIBI.
Oran 3. [IpoBenenue sxkcniepumenTa. [Ipeanaraem 1eTsM HaCTPOUTH OCBEIIEHNE MUKpPOCKoMa. ['oToBUM
IpenapaT HeMoCPeICTBEHHO Ha Ka)KJI0M MapTe: Ha MPEAMETHOE CTEKJIO KallaéM HECKOJIbKO Karesb BOJIbI
n kamwno Tymu. IloMmeniaem mpenapaTr mox MOKPOBHOE CTEKJIO, a 3aT€M I10J MUKPOCKOIL. YYEHHKHU
Ha0JII0/1a0T ABMKEHNE YaCTULl M OTBEYAIOT Ha CJIEAYIOIINE BOIIPOCHI.

J CpaBHUTH ABHKEHHE KPYITHBIX U MEITKUX YacTHUI] TYIIH.

J Onucarb JBHKEHHE HECKOJIIBKUX COCEJHUX YACTUL (IBMXKYTCSA B OJIHY CTOPOHY WJIM B Pa3HbIE).
CxemMaTMYHO H300pa3UTh HANpPABJIECHUS NBHKEHUS JIBYX COCEIHUX 4YacTHIl (BO3MOXKHO HECKOJbKO
BapUaHTOB PHCYHKOB).

. Onpenenurts yBeIMYEHNE MUKPOCKOTIA.

. CpaBHUTB pa3Mepsl YACTHI] TYIIH C pa3MEPAMH KJIETOK KOXKHIIbI JTyKa.
. 3apHcoBaTh NPUMEPHYIO TPACKTOPHIO JBUKEHUS OJHOW YaCTHUIBI.

. [IpeanonoxuTs, 4TO U3MEHUTCA B MIOBEICHUH YaCTULL, €CIIH

a) MOBBICUTh TEMIEPATYPY, 0) YMEHBIIUTH pa3Mepbl YaCTHUII.
3ansarue Ne 10. Ocmoc
Ilens 3ansTus. ITo3HaKOMUTBCS C SIBICHHEM OCMOCA.



O6opynoBanne. CTakaH ¢ BOJOW, MEIIKH W3 TOJYMPOHUIIAEMONH MeMOpaHbl — JHAIM3HOW TICHKH
(mpormyckaeT MOJIEKYJIbI BOJIbI, HO HE MPOMYCKAET MOJIEKYJIbI caxapa), 3a’KUMBbI 111 MEIIKOB, CTEKJISTHHAS
TpyOKa, HUTKH, pacTBOp caxapa, IITaTUB, LIIPHULI, MapKep, Yachl, TMHEHKA.

Xon ypoka.

Ortan 1. COopka ycTaHOBKH. 3akpervisieM Ha INTAaTUBE JIANKY, a MOoJ HEel momMemniaeM OaHKY C BOJOM.
I'oToBUM 00BEKT MCCIIEAOBAHNUS: MEIIOK U3 MOTYIPOHUIIAEMON MEMOpaHbI MPUBS3bIBAEM OJTHUM KOHIIOM
K CTEKJISIHHOW TpyOke (TpyOKa 3aXOJUT BHYTPbH MeEILIKa), IPYrold KOHEI MEIIKa 3aKUMAaeM 3aKHMOM.
3akperuisieM TpyOKY B JIalKe MITATUBA TAKUM 00pa30M, YTOOBI MEIIIOK OB MMOJTHOCTHIO TIOTPYKEH B BOAY.
[Tpu nomoru mmnpuia yepes3 TpyoKy 3anoaHseM MEIIOK paCTBOPOM caxapa Tak, YTOObl ypOBEHb pacTBOpa
MOJIHUMAJICSI UyTh BBIIIE€ HUTOK, (PMKCUPYIOIIUX MEIIOK Ha TpyOke. OTMeuaeM MapKepoM HayalbHbBIN
YPOBEHb JKUJIKOCTU B TPYOKE M OTMEUYAEM BpEMH.

Oran 2. DuKcUpOBaHHE pE3YJIbTATOB JKCHEPUMEHTAa U OOCYKIEHUE TEOPETHUECKUX IOJIOKEHUH.
JlansHer i X0/ paboThI 3aKTFOYAETCSL B TOM, YTOOBI H3MEPITHh U3MEHEHUE YPOBHSI KUAKOCTH B TPyOKe
Y 3aHOCUTH B TaOJIMIY Pe3yabTaThl U3MepeHuil. st Toro, 4To0b HUBEIHPOBATH Pa30POC TaHHBIX, MOKHO
3amucaTh pe3yJbTaT U3MEPEHHH, MOTyYEeHHBIN Ha BCEX YCTAaHOBKAX, a 3aT€M YCPEIHUTD €TO0.

Tak kak xoJ skcrnepuMmeHTa TpeOyeT (uKcanuy BHUMaHUS JULIb pa3 B 10 MUHYT, TO BpeMsi MEXIy
MOMEHTaMU M3MEPEHUs 3aIOJIHIEM OOCYXKICHUEM TEOPETHUECKUX IMOJIOKEHUN ocMoca. Bemomunaewm,
9710 Takoe AupPy3us, B KAKOM HAIPaBICHUU OHA MPOXOAUT (U3 0OJIACTH OOJBIIMX KOHLEHTPALUN B
o0JacTh MEHBIIUX KOHIICHTparuii). Pucyem cxemy ocmoca: moixynpoHUIaemas MeMOpaHa, 1o OJTHY
CTOPOHY KOTOPO HaXOJATCS MOJIEKYJIbI BOJBI, & [0 APYTYI0 — MOJIEKYJIbI BOJBI + KPYITHBIE MOJIEKYJIbI
caxapa. Boga nuddyHaupyer B CTOpOHY CBOSH MEHbBIIICH KOHIICHTPAIMH, TO €CTh B CTOPOHY pacTBOpa
caxapa, BHyTpb Melka. MoJiekynbl caxapa He MOTYT MPOWTH depe3 MeMmOpaHy. B pesynbrare ypoBeHb
KUJKOCTH B TPYOKe, CBSI3aHHON C MEIIKOM, IMOBBIIIAeTCs. BpluuciauTe cpepaHee 3HAYCHHE MOIbeMa
YPOBHS BOJIBI AJIs1 KaXKJA0TO BPEMEHU HAOI0OICHHH, yCPETHUB MO JAaHHBIM YEThIPEX TPYIII, MPUBEIECHHBIX
B Ta0ymie. (CoXHUTE YeThIpe BEIMYMHBI, YKA3bIBAIOIINE YPOBEHB MObEMA B JAHHBI MOMEHT BpEMEHHU
Y TIOZICIIUTE Ha 4).

. [ToctpoiiTe TpaduKk 3aBUCHMOCTH MOJBbEMa YpPOBHS BOABI B TpyOke OT BpemeHu. Ilo
TOPU30HTAIBHOM OCH OTKJIAIbIBACTCS BPEMS, @ 10 BEPTUKAIBHON — CpeHEE 3HAYE€HUE YPOBHS BOJBI.

. OOBbscHUTE IOJIBEM BOJIBI B TPYOKE, UCIIONb3Ysl 3HAHUS TEOPUH OCMOCA.

. Hanummre, kakue SKCIEpUMEHTHI HYXKHO MOCTaBUTh, YTOOBI ONPENENINTh, OT KakuX (pakTopoB

3aBUCHUT U3MEHEHUE YPOBHS JKUKOCTH.
3ansaTue Ne 11. ITnazmouns

enb 3ansTHA. [I03HAKOMUTBCA C SIBJIEHUEM IIa3MOJIU3A.

Ob6opynoBaHue. MHKpPOCKOIIbI, MPEIMETHbIE U MOKPOBHBIE CTEKJA, JIUCTbs 3JI0JEH, BOJA, PacTBOP
ITIOBAPEHHOM COJIN.

Xox ypoka.

Oran 1. 3akperuienue marepuana. [IpoBoauTcst onpoc Juisi YTOUHEHUs CYyTH MOHATUS OcMOca. YUUTeNb
n300pakaeT Ha JIOCKe, a YUEHUKH KOMHUPYIOT B TETPAJSIX CXEMY PACTUTENbHOW KJIETKU. 3alUChIBACTCS
nH(pOpMalKg O TOM, YTO KJIETOYHAsl CTEHKa IIPOHUIaeMa Ui BOJbI U COJIH, a KJIeTOYHasi MeMOpaHa —
ToNBKO 1 BoAbl. CooOmiaercsi, 4To IMTOIUIa3Ma W KIJIETOYHBIN COK MPEACTaBIAIOT co00il cradblit
pacTBop (COH U IPYTUX BEIIECTB).

Oran 2. [Ipurorosnenue npenaparos. Ha 1Ba KOHIIa IpeAMETHOTO CTEKJIAa IOMEILIAOTCS 0 KaIljie YUCTON
BOJIbl M HACBIIIEHHOI'O PacTBOpa COJM COOTBETCTBEHHO. B KaXKIyr0 Kalulio MOMeUaeTcs JIUCT DJI0JIEH.
IIpenapaTsl 3aKpbIBatOTCS IOKPOBHBIMU CTEKJIAMHU M IOMEIIAIOTCS HA IPEAMETHBIN CTOJIMK MUKPOCKOIIA.
Oran 3. Habmronenue sBieHUs IMIa3Moiind3a. Ydaiuecss HaOMI0JaroT Hpenaparbl MoJ MHUKPOCKOIIOM,
clels 3a MX HM3MEHEHHEM. B TeTpaau BBIOJIHAIOT PUCYHKH IPENapaToB B KOHIE KCIEPHUMEHTA,
OTHCHIBAIOT SIBJICHHE IJIa3MOJIN3A.

3aunsTue 12. AKTUBHOCTH MBI 1 dekTpomuorpadus. C 42

3ansrtue Ne 13. JI.P. I3MepeHue cKkopoCcTH CEHCOMOTOPHOM peakiuu ¢ nomortipio OMI'. Ctp42-51
3aunsrue 14. M3ydeHne yCTanoCTU MBIIII] C TOMOIIBIO deKkTpomuorpaduu. Ctp 62

3ansTue Ne 15. Inexrpomuorpadus u cuna cokparienus moim 70-80

3ansarue Ne 16.9nekTookynorpadus u ABMKEHUE TI1a3. CTp 88



3ansarue Ne 17. Cepane u kapauorpadus 102-112

3anstue Ne 18. Biiusinue npixanus Ha HEPETYJSIPHOCTh cepaeyHoro putmal 19-125
3ansarue Nel9 Dnexrpokapauorpadus u puzndeckas Harpys3Ka

3ansarue Ne 20. [TynbcoBsie konebanus u potoruieTuzmorpadus

3anstue Ne21 AKTHBHOCTH MO3Ta | dJIeKTpodHIedanorpadus 187

3anstue Ne22 -24 BnusiHue My3bIKu Ha pUTMBI SHIIE(anorpammsl 205-213

3ansitue Ne25-27 JluHaMyKa KOXXHO-TajJbBaHWUYeCKoW peakiuu. Ilonmurpadus u ompenencHue
IICUXO0OMOILIMOHAIBLHOTO COCTOSIHUS YenoBeka 234-251
Sausatue Ne28-30 JAbIXaHue W ABHKeHHe TPYAHOM KjeTkH. OnpenesieHue 4acTOThl JbIXaHusd U

¢dbuszmveckas Harpyska262-267
3ansaTtue Ne31-33  B3auMocBsA3b pa3nuyHbIX CUCTEM opranu3ma 273-280
Sausarue Ne34 3amumra MccieqOBaHUN



Ha 2023-2024 yyeOHbIH roj

IIpunoxenne 1.
IIpuiio:xkenne Kk padoyeil mporpaMme Mo BHEYPOUYHOIl 1eSITeJIbHOCTH

«JlabopaTopHblii MPaKTHKYM 10 Ouogorum» uis 86 kiaacca yuurtens lllesuenko H.A

KAJIEHJAPHO-TEMATHYECKOE INTAHUPOBAHHME

Ne .. Tema 3ansaTHA O0opynoBanue Hara Hara
IJIAH dakr
1 Metonbt MOCTAaHOBKH AKCIEPUMEHTA. 1 Hepens
PasnokeHne  mepekucH  BOJOpONA  CHIPBIM CEHTSIOps
kapTodenem
2 CaolicTBa 1MH3 2 Hepens
CEHTSAOPS
3 [Tomy4yenue n300pa>keHUid MPU TOMOIIN JTMH3bI 3 Henmens
CEHTAOPS
4 3HAKOMCTBO C  MHMKPOCKOIIOM  (CBETOBBIM, | MHKpPOCKOIIBI 4 mHepens
i (ppoBHIM) CBETOBOH, CEHTAOPS
G POBOI\IA
5 OueHka pa3MepoB KJIETOK KOXKHIIbI TyKa CBeT0OBOI1 1 Hemens
MHUKPOCKOII OKTSI0ps
6 Huddyszus 3d-oukwu 2 Henens
OKTSI0ps
7 Mup B Karie BOJbl Mukpockor, 3 Henens
CTEKJIA , MTUIETKH OKTSI0ps
8 Mup B Kkaruie BoJbl Muxkpockor, 4 Henens
CTEKJIA , MTUIETKH OKTSI0ps
9 HabGnronenue GpoyHOBCKOTO ABHIKEHHUS Muxkpockor, 2 Henens
CTeKJIa , TUIETKH, | HOAOps
TYyIIb
10 Ocmoc 3uenens
HOSIOpst
11 [1nazmonu3 Mukpockor, 4 nenens
CTEKJIA , MTUIIETKH HOSIOps
12 AKTHBHOCTb MBIIII] U 3JIEKTPOMUOTpadusl. VYyeOHnas 1 Henens
nabopatopus 1o | AexalOps
HEUPOTEXHOJIOTHUIM
BITronik/LAB
13 H3mepeHue cKOpoCcTH CEHCOMOTOPHOM peakuuu ¢ | YueOHas 2 Henens
nomoitbio OMI (anexkrpomuorpadun) nabopaTopust 1O | AeKaOpst
HEHPOTEXHOIOTUAM
BITronik/LAB
14 3anstue §. V3yueHue yCTanocTH MBI C | YueOHas 3 Henens
MIOMOIIBIO AJIEKTPOMHOTpapHH. nabopatopus 1o | AexalOps
HEUPOTEXHOJIOTHUIM
BITronik/LAB
15 OnexTpoMuorpadus U cuiia COKpalieHus: MpIl | YyeOHas 4 nenens
70-80 nabopaTopust 1O | AeKaOpst




HEUPOTEXHOJIOTHUIM
BITronik/LAB

16 DnekTookynorpadus v IBUKCHHE TIIa3. YyeOHnas 2 Hepens
nabopatopus 1O | ssHBaps
HEUPOTEXHOJIOTUIM
BiTronik/LAB

17 Cepaue u xkapauorpadus VYyebOHas 3Henens
naboparopuss 1O | STHBaps
HEHPOTEXHOJIOTUSAM
BITronik/LAB

18 Bnusaue — npixaHMs =~ Ha  HEPETYJSIPHOCTH | YueOHas 4 nenens

CepAEeYHOro pUTMa nabopatopus IO | ssHBaps

HEUPOTEXHOIOTHUSIM
BITronik/LAB

19 Onektpokapauorpadus u pusnueckas Harpy3ka | YueOHas 1 Henens
naboparopus 1o | heBpans
HEHPOTEXHOJIOTUSM
BITronik/LAB

20 [TynecoBsle konebanus u gororierusmorpapus | YuebHas 2 Henens
nabopatopuss 1o | deBpans
HEUPOTEXHOIOTHUSIM
BITronik/LAB

21 AKTHUBHOCTB MO3Ta U 3JIeKTpodHLedanorpadus VYuebHas 3 Henens
naboparopus 10 | ¢peBpains
HEMPOTEXHOJIOTUSIM
BITronik/LAB

22 BrausiHue My3bIKu Ha pUTMBI SHIIE(aTorpaMMbl VYueOHas 4 nenens
naboparopuss 10 | ¢peBpans
HEMPOTEXHOJIOTUSM
BITronik/LAB

23 BnusiHue My3bIKM Ha pUTMBI 3HIIE(aTorpaMMbl VYyeOHnas luenens
nabopatopus 1O | Mapra
HEUPOTEXHOJIOTHUIM
BITronik/LAB

24 Bnusinue My3bIku Ha pUTMBI SHIE(DaT0rpaMMBbl VYyeOHnas 2 Henens
nabopatopus 1O | Mapra
HEUPOTEXHOJIOTHUIM
BITronik/LAB

25 JlnHamKKa KO>KHO-TadbBaHUYECKON PEAKIIUH. VYuebHas 3  Hepens
nabopaTopust ~ TIO | MapTa,
HEHPOTEXHOIOTUAM

BlTronik/LAB




26 [Tomurpadus u ompenencHue | YueOHas 4uen
MICUXOAMOIIMOHAILHOTO COCTOSIHHSI YEIOBEKa naboparopust 1O | MapTa
HEUPOTEXHOJIOTHUIM
BITronik/LAB
27 [Monurpadus U ornpenenenue | YueOnas 1 Hen anp
MICUXOAMOLIMOHAIBHOTO COCTOSIHUSI YeJIOBEKa naboparopus 1O
HEUPOTEXHOJIOTUIM
BITronik/LAB
28 OrnpezesieHne 4acTOThl AbIXaHUA W Gu3ndeckas | YueOHas 2
Harpyska naboparopus 1O
HEHPOTEXHOJIOTUSIM
BITronik/LAB
29 Omnpenenenne 4acToThl AbIXaHUs U (pusmyeckas | YueOHas 3
Harpyska naboparopus 10
HEUPOTEXHOIOTUSIM
BITronik/LAB
30 OrnpezielieHre 4acTOThl AbIXaHUsA W Gu3ndeckas | YueOHas 4
Harpyska naboparopus 10
HEHPOTEXHOJIOTUIM
BITronik/LAB
31 B3anMoCBA3b pa3au4HbIX CUCTEM OpraHU3Ma VYyeOHas 1 mas
nabopaTopuss 1O
HEUPOTEXHOJIOTHUIM
BITronik/LAB
32 B3anmocBsA3b pa3InyHBIX CUCTEM OpraHU3Ma VYueOHas 2
nabopaTopus IO
HEHPOTEXHOIOTUIM
BITronik/LAB
33 3amuTa ucciaeIoBaHuN 3 Henm Mast
34 3ammra uccieaoBaHui 4 gen Mas
ObopynoBanue:
buonaboparopust IUTO.
VYuebnas 1abopatopus 0 HEUPOTEXHOIOTHUSIM.
JIureparypa

1 bepexnotii /1.C. YueGnas naboparopus 1o HelpoTexHonorusmM. Meroauueckoe nocooue. EctectBeHHO-

Hay4yHOe HampasiieHue.- M: burponukc, 2021-296c¢.

2. Peanmm3arus 00pa3oBaTeNIbHBIX MPOTPAMM €CTECTBEHHOHAYYHON M TEXHOJIOTHYECKOM

HaIpPaBJIEHHOCTHU 0 OMOJIOTHH C UCIIOIb30BaHUEM 00OPYIOBaHUS IIEHTPa WHHOBAI[MOHHBIX

texHosoruit HUTO . DxcnepuMeHThI 110 OHOJIOTHH.

HNuTepHeT-pecypcsl

1. https://moodledata.soiro.ru/eno/met rec.pdf. JlabopaTopHbIi IPAaKTHKYM IO OHOJIOTHH.



https://moodledata.soiro.ru/eno/met_rec.pdf

2. https://urok.1sept.ru/articles/611487 meToaudyeckue pa3pabOTKH C UCIOIb30BaHUEM UPPOBOI

nabopaTopHH.

3. http://window.edu.ru/resource/880/29880/files/ssu016.pdf IIIkoIbHBII IPAKTUKYM 110 OHOJIOTHH.
4. http://edu.seu.ru/metodiques/samkova.htm — unTepueT-caiit «O0IIECTBEHHBIE PECYPCHI
00pa3zoBaHMs»



https://urok.1sept.ru/articles/611487
http://window.edu.ru/resource/880/29880/files/ssu016.pdf
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