MyHunumnaipHoe 0I0DKETHOE 00111e00pa30BaTeIbHOE YUPEKICHUE
"TloaropHoBckas cpenHsisi oomeoOpasoBaTenpHas mkoa Ne 17"

[NTPUKA3

Homep noxymeHnra [Hara
01-04-057/1 10.06.2024r.

O Braecennu nsmenenuii B OOIT HOO, OOIT OO0, OOII COO

B cBsa3u ¢ OTKpbITHEM LIEHTpa O0Opa30BaHUsl E€CTECTBEHHO-HAyYHOM M TEXHOJIOTMYECKOU
HarpaBiieHHOCTH «Touka Poctay Ha 6aze MbOY Iloaropaosckas COIL Ne 17 u peanu3zanmeid 0CHOBHBIX
00pa3oBaTeNbHBIX MPOTrpaMM E€CTECTBEHHO-HAYYHOW M TEXHOJOTUYECKOW HaIpaBICHHOCTH C
HCIIOJIb30BaHUEeM 00opynoBanus 1eHTtpa «Touka Pocrtay, Ha ocHoBaHMHM cTathu 28 denepalbHOTO
3akoHa OT 29.12.2012-®3 «O06 oOpazoBanuu B Poccuiickoit Denepanuu», B LEIAX oOecreyeHUs
peanuzanuu deaepanbHoro npoekra «CoBpeMeHHas IIK0J1a» HallMOHAIBHOTO TTpoekTa «O0pa3oBaHue,
Ha ocHOBaHuM npoTtokoia [lemarornueckoro copera Ne 10 ot 10.06.2024r.

[TPUKA3BIBAIO:

1. Buectu uzmenenus 8 OOIT HOO, OOIT OO0, OOIT COO (ITpunoxenue Ne 1).

2. KoHTpOJIb 3a WCIIOJIHEHWEM HACTOSIIErO IPHKa3a BO3JIOKHUTh Ha PYKOBOAMTENS IICHTpA

00pa3oBaHus €CTECTBEHHO-HAYYHOU M TEXHOJOTHUECKON HampaBieHHOCTH «Touka Pocta» Ha
6aze MBOY Iloaropuosckast COLI Ne 17 Kyuuny I1.B.

H.o0. nupexropa mk : ‘ X T
TMPEKTOPA LIKOTbI 446/ . 0% JLA. Tepexuna



[Tpunoxxenne Ne 1 x npukazy
Ne 01-04-057/1 ot 10.06.2024r.

1.1. B LIEJ’IEBOIZ PA3JIEJI B nyskr «IIOSICHUTEJIbBHASA  3AIIMCKA» no6aButh
CJIEIYIOLIEE COJIEPIKAHUE:!

Ha ©6ase Ilkomsr ¢ 01.09.2024r. co3man lleHTp 0Opa3oBaHHsSI ECTECTBEHHO - HAyYHOW U
TEXHOJIOTHYECKOH HarnpaBiaeHHocTel "Touka pocta" (nanee - LleHTp) ¢ 1enpro pa3BuTHs y 00ydarommuxcs
€CTeCTBEHHO - HAy4YHOH, MaTeMaTh4yeckod, WH(POPMAIMOHHON TI'PaMOTHOCTH, (POPMUPOBAHUS
KPUTHYECKOTO M KPEaTUBHOTO MBILUICHUS COBEPLIEHCTBOBAHMS HABBIKOB €CTECTBEHHO - HAYYHOM U
TEXHOJIOTMYECKON HanpaBiIeHHOCTEH. LIeHTp He sABIAETCS IOPUAMYECKUM JIMLIOM U JEHCTBYET s
JOCTUKEHUS YCTaBHBIX Liesieil [llkornbl, a TaKKe B LEJISAX BBIMOIHEHUS 33]1a4 U JOCTHXKEHUS [ToKa3aTenen
U pe3ysIbTaTOB HAIMOHAIBHOTO mpoekTa "OOpa3oanue". LleHTp B cBOEH ACSITEIBHOCTU TOTIMHSIETCS
aupekTopy HIkousr.

OcHoBHOM 11e7bI0 iesATenbHOCTH LleHTpa sSBsieTCsl COBEpPIIEHCTBOBAHNE YCIOBUM 15 TOBBIILICHUS
KauecTBa 0Opa30BaHUsl, pacIIMPEHHs] BO3MOXKHOCTEN 00y4aromuxcsi B OCBOGHUH y4EOHBIX MPEJIMETOB
€CTECTBEHHO - HAayyHOM M TEXHOJIOTMYECKOM HampaBiIeHHOCTEH, MporpamMm JONOJIHUTEIBHOTO
00pa3oBaHUsl €CTECTBEHHO - HAYYHOW M TEXHMUYECKON HANpaBJIEHHOCTEH, a TakkKe Ul MPaKTUYECKOU
0TpaboTKH yueOHOTO MaTepuaia o yueOHbIM mpeameram «Okpyxatouiuii Mupy, "®Ousuka", "Xumus",
"buonorusi, «TexHomorus» ¢ WCIOIB30BAHMEM MPHOOpPETaeMOro OOOPYIOBaHHUSA, PACXOJIHBIX
MaTepHajIoB, CPEICTB 00yUEHHUS U BOCITUTAHUS.

3amauamu LleHTpa sBisOTCA:

peayinzanusi OCHOBHBIX 00I11€00pa30BaTeIbHBIX MPOTPAMM MO Y4EOHBIM MpPEAMETaM €CTECTBEHHO -
HAYyYHOM M TEXHOJIOTMYECKOW HAmpaBJIECHHOCTEHW, B TOM YHCIE B paMKax BHEYPOUHOW JEATEIIBHOCTH
00yJarommxcs;

pa3paboTka u peajan3aius pa3HOYPOBHEBBIX JOMOIHUTEIBHBIX 00111€00pa30BaTENbHBIX MPOTrpaMM
€CTECTBEHHO - HaYyYHOW M TEXHUYECKOW HAIMPABICHHOCTEH, a TAaKK€ MHBIX IIPOrpaMM, B TOM YHCIIE B
KaHUKYJIAPHBIN IEPUOL;

BOBJICUECHHE 00YJaIOIIUXCS U MeJarorniyeckux paboTHUKOB B IPOEKTHYIO AESITEIbHOCTD;

OopraHu3aius BHEY4eOHOU NeATeIbHOCTH B KaHUKYISPHBIA MEpHOJ, pa3paboTka U pean3anus
COOTBETCTBYIOIIMX OOpa30BaTENbHBIX MPOrpaMM, B TOM YHCJIE JAJs Jarepeil, OpraHu30BaHHBIX
00pa3oBaTelIbHBIMHU OPraHU3alUsIMU B KaHUKYJISPHBINA MIEPHOJ;

MOBBIIEHHE  NPO(ECCHOHAIBPHOIO  MacTepcTBa  meaarorudyeckux  pabotHukoB  LleHTpa,
peaIn3yIOUIMX OCHOBHbBIE U IOTIOJHUTENbHBIE 00111e00pa30BaTeNbHbIe TPOrPAMMBI.

Coznanue nentpa «Touka poctay mpearnojaraeT pa3BUTHE 00pa30BaTeIbHOW HHPPACTPYKTYPHI
o0ureo0pa3oBaTeIbHOM OpraHU3aliy, B TOM YUCIIEe OCHAIlleHUE 00111e00pa30BaTeIbHON OpraHnu3aluu:

obopynoBaHueM, CpeACTBaMH OOy4eHHS M BOCHUTAHUA [UIsI M3y4eHHs (B TOM 4YHUCIE
OKCMEPUMEHTAJIbHOTO)  MPEAMETOB, KypCOB, JUCHUIUIMH  (MOAyJeH) eCTeCTBEHHO-Hay4yHOU
HAIMpPaBJICHHOCTH MPHU peau3allid OCHOBHBIX 00I1e00pa30BaTeNbHBIX MPOTPaMM M JOTOTHHUTEIbHBIX
0011e00pa3oBaTeabHBIX MPOrPaMM, B TOM UHUCIE JUISl PACIIUPEHUs COJEPKaHUs YUeOHBIX MPEAMETOB
«Oxpyxarmuii Mup», «dusuka», «Xumusny, «buonorus», « Texnonorus»,

obopynoBaHueM, CpeACTBaMU OOY4YeHHS U BOCHUTAHHS JUIA pealu3aly  [Iporpamm
JIOTIOTHUTEIHHOTO 00pa30BaHUs €CTECTBEHHO-HAYYHOW HANPaBIEHHOCTH;

KOMITBIOTEPHBIM U HHBIM 000PYI0BAaHHEM.

LeHTp Ans JOCTHKEHHUS LIETU U BBIMOJHEHUS 33/1a4 BIIPaBEe B3aUMOJECHCTBOBATH:

C MHBIMU 00pa30BaTeIbHBIMU OpPraHU3AIMsIMH, Ha 0a3e KOTOPBIX CO3JaHbI IIEHTPHI 00OpPa30BaHU
€CTECTBEHHO - HaAy4YHOU M TEXHOJIOIMYECKON HanpaBieHHocTel "Touka pocra';

denepanbHBIM  OMEpPATOPOM,  OCYIIECTBISIOMIUM  (YHKIMH 10  HMHGOPMAIMOHHOMY,
METOJUYECKOMY U OPraHU3aL[MOHHO - TEXHUYECKOMY COIPOBOXKICHHUIO MEPOIIPUATHI MO CO3AAHUIO U
(YHKIMOHMPOBAHUIO IIEHTPOB O0Opa30BaHUS €CTECTBEHHO - HAy4yHOW U  TEXHOJOIMYECKOH
HampaBieHHocTel "Touka pocta”, B TOM uyHCIe TIO BOMPOCaM TOBBIIICHUS KBaIU(PUKAIIMU
MeJaroruyeckux paboTHUKOB;

¢ 00y4aOIUMUCS U POAUTEISAMH (3aKOHHBIMU MPEICTABUTEISIMHI ) OOYJAIOMINXCS, B TOM YHUCIHE C
MIPUMEHEHHEM JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHH.

Pa3IUYHBIMU 00pa30BaTEIbHBIMU OPraHU3alUIMU B (OPME CETEBOTO B3aUMOICHCTBUSI.



1.2. BIUEJIEBOM PA3/IEJIE B nmynkte «Ilnanupyemblie pe3yiabTaThl» MOAMYHKT «JIMUHOCTHBIE
pe3yJbTaThl» KOHKPETU3UPOBATH CIEAYIOUIUM YTOUHEHHBIM COACPKAHUEM:

[Inanupyemble pe3ynbTaThl OCBOCHHMS Yy4eOHOro mpeaMera «XHUMHUS» C  ONHCAHUEM
YHUBEPCAJBbHBIX YUEOHBIX JCUCTBUH, JOCTHraeMbIX oOydaromuMucs 8-9 KiaccoB (C MCIOJIb30BaHHEM
o0opynoBaHUs IMEHTpa OOpa30BaHUSI ©CTECTBEHHO-HAYYHOM W TEXHOJOTMYECKON HaIpaBJICHHOCTEH
«Touxa Pocray).

Jluunocmmuvie pe3ynomanisl

Obyuarowuiics noiyyum 603MoACHOCMb 0l POPMUPOBAHUSL C1edYIoUWuUX TUyHOCmHubIX Y VI

OTpe/ie/IEHuEe MOTHUBALIMN U3YUYE€HUs yUeOHOT0 MaTepuaa;

OLICHMBAHME YCBAWBAEMOI'O Y4eOHOIro MaTepuana, UCXOJAs U3 COLMAJIBHBIX M JIMYHOCTHBIX
IIEHHOCTEH;

MOBBILLIEHUE CBOET0 00pa30BaTEIbHOTO YPOBHS M YPOBHSI TOTOBHOCTH K M3YyYEHHUIO OCHOBHBIX
HCTOPUYECKUX COOBITHI, CBA3aHHBIX C PA3BUTHEM XUMHUH U 00IIECTBA;

3HAHME MPABUJI IOBE/ICHHUS B UPE3BbIYAMHBIX CUTYAIIMSIX;

OIIEHUBAHUE COIMAIIBHON 3HAUUMOCTH TIPO(eccHii, CBI3aHHBIX C XUMHUEH;

BIIaJICHUE TpaBwjiaMu Oe3omacHoro oOpallleHuss C XMMHYECKHMMM BEUIECTBaMH U
000pyI0BaHNEM, IPOSIBICHUE SKOJIOTHUECKON KYJIbTYpHI.

[Inanupyemble pe3ynpTaThl OCBOEHHS y4yeOHOro mpeamera «®Pu3nMKa» C  OMUCAHUEM
YHUBEpPCAJIbHBIX Y4EOHBIX NEHCTBUM, JOCTUTAEMbIX OOydaromuMucsa 7-9 KiaccoB (C UCHOJIB30BaHUEM
000pyI0oBaHUs IIEHTpa 00pa30BaHUSI €CTECTBEHHO-HAYYHOW W TEXHOJOTHYECKON HAmpaBIEHHOCTEH
«Touka Pocray)

Jluunocmmuvie pe3yrbmanol

Obyuarowuiicsas nomyyum B603MONCHOCMb 0N (HOPMUPOBAHUSL  CIEOVIOWUX —TUYHOCHIHBIX
pe3yibmamoas:

pa3BUTHE MO3HABATEJIbHBIX HHTEPECOB, HMHTEIUIEKTYaJbHBIX M TBOPYECKHUX CIIOCOOHOCTEH;
yOeXKIEHHOCTh B BO3MOXHOCTU TO3HAHUS MPUPOJBI, B HEOOXOIMMOCTH DPa3yMHOTO HCHOJIB30BaHUS
JNOCTHKEHUM HAYKU M TEXHOJIOTUHM JUIsl NajdbHEHIero pa3BUTHS YEI0BEYECKOro OOIIeCTBa, YBaXKEHUE K
TBOPIIAM HAayKH M TEXHUKH, OTHOILLIEHUE K (PU3UKE KaK K DJIEMEHTY 00IIe4eI0BeUYeCKON KyIbTypHI;

CaMOCTOSITEIBHOCTh B IPUOOPETEHUHN HOBBIX 3HAHUN U NMPAKTHMUYECKUX YMEHUH; TOTOBHOCTH K
BBIOOPY )KH3HEHHOTO ITyTH B COOTBETCTBUU C COOCTBEHHBIMU HHTEPECAMH U BO3MOXKHOCTSIMU;

MOTHBAIUsl 00pa3oBaTeIbHON JAESATEILHOCTH Ha OCHOBE JIMYHOCTHO OPHEHTUPOBAHHOTO
M0JIX0/1a;

(dbopMHpoBaHHE IIEHHOCTHOTO OTHOIICHMS APYr K JAPYry, K YUUTEN0, K aBTOpaM OTKPBITHHA U
M300peTeHUH, K pe3yabTaTaM O0y4ICHHS.

1.3.B LEJIEBOM PA3JIEJIE B nyHkre «[lnaHupyemble pe3ynpTaTb» B IOANYHKTE
«MertarnpeIMeTHbIe pe3yabTaThl» KOHKPETU3UPOBATH CIEAYIOIIUM YTOUHEHHBIM CO/IEPKAaHUEM:

[Inanupyemble pe3ynbTaThl OCBOEHMsI YyueOHoro mnpenmera «®dusuka» ¢ ONUcaHUEM
YHUBEPCAJIbHBIX YUEOHBIX JEHCTBUHM, JOCTUraeMbIX O00ydarolUMHCcs 7-9 KJ1accoB (C MCIOJIb30BaHUEM
o0OpyZoBaHUs LeHTpa OOpa30BaHUS E€CTECTBEHHO-HAYYHOW M TEXHOJOIMYECKOM HaIpaBIEHHOCTEH
«Touka Pocray)

Memanpeomemnmvie pe3ynbmamol

Obyuarowuiica NOIYUUM BO3MONCHOCMYb OJisl (YOPMUPOBAHUA CLEOYIOWUX MemanpeoMemHbIX
pe3yibmamos:

OBJIAJICHUE HaBBIKAMH CaMOCTOSATEIBHOTO MPHOOPETEHUSI HOBBIX 3HAHUMN, OpraHu3anuu yaeOHon
JeATeNbHOCTH, TOCTAHOBKU IIeJieH, IUIaHUPOBaHMS, CAMOKOHTPOJS W OLEHKU pe3yJabTaTOB CBOEH
NeATeIbHOCTH, YMEHUSIMU MTPEIBUAETH BO3MOXKHbIE PE3y/IbTaThl CBOMX JIEHCTBUIA;

MOHMMAaHUE pa3IMYMi MeXIy HCXOAHBIMH (AaKTaMH U TUNOTE3aMH sl MX OObSICHEHUS,
TEOPETUYECKUMH MOJETSIMH M pPEaTbHBIMH OOBEKTaMH, OBJIaJICHUE YHUBEPCAIbHBIMH Y4eOHBIMU
JNEUCTBUSMU Ha TpPUMEpax TUMOTEe3 I OOBSICHEHHsS H3BECTHBIX (PAKTOB M SKCIEPUMEHTAIbHOU
MIPOBEPKH BBIIBUTAEMBIX TUIIOTE3, pa3pabOTKH TEOPETUUECKUX MOJIENIel IPOIIECCOB UM SABJICHUM;

(dopmMupoBaHUe yMEHHH BOCHpPUHHMATbH, NepepadaThiBaTh W MPEABABIATH HWH(GOPMALUIO B
CIIOBECHOHM, 0Opa3HO#, CHUMBOJIMYECKOH (opMax, aHATU3UPOBaTh U IepepadaThIBaTh MOJYYEHHYIO
MHGOpMALMI0O B COOTBETCTBUM C TIIOCTABJICHHBIMU 3aJjayaMH, BBIIENATH OCHOBHOE COJEp)KaHHe
MPOYUTAHHOTO TEKCTA, HAXOAUTH B HEM OTBETHI Ha IMOCTABJICHHBIE BOMPOCHI U U3J1araTh €ro;

MpPUOOpETEeHHE OMBITa CAMOCTOSITENILHOTO TIOWCKA, aHalimM3a W oTOopa uHMOpMamuud C



WCIOJIb30BAHMEM Pa3JIMYHBIX HMCTOYHUKOB W HOBBIX WH(MOPMAIMOHHBIX TEXHOJOTHH ISl PEIIeHUs
[I03HABATENbHbIX 3a/1a4;

pa3BUTHE MOHOJIOTUYECKOW ¥ JHAIOTUYECKOW pedr, YMEHHUS BBIPAXKATh CBOU MBICIH,
CIOCOOHOCTH BBICTYIIMBATh COOECEIHUKA, TOHUMATh €r0 TOYKY 3pEHUs, IPU3HABAThH MPABO JIPYroro
4eJI0BEKAa Ha MHOE MHEHMUE;

OCBOCHHE TPHUEMOB JICHCTBUH B HECTAHIAPTHBIX CHUTYAIUSX, OBJIAJCHHE SBPUCTHYCCKHUMH
METO/IaMHU peLleHus IpooeMm;

(dbopMmupoBaHre yMEHUH paboOTaTh B TPYIIE C BBINIOJHEHUEM PA3IMYHBIX COIMAIBLHBIX POJICH,
MIPEJICTABIIATh M OTCTAMBATH CBOM B3TJISIIBI U YOCXKICHUS, BECTH JIUCKYCCHIO.

Pezynamusnvie YV/[

Obyuarowuiicst noLyyum 603MOACHOCMb 05 POPpMUPOBaAHUs ClLedYIowux pe2yiamuevlx YVJ/].

YMeHue caMoCTOSTENbHO ONPEEIIATh 11eJIM 00y4eHHUs, CTaBUTh U (POPMYINPOBaTh HOBBIE 3a/1a4H
B yu€Oe M TO3HABATEIBbHOHN NEATENFHOCTH, pa3BUBaTh MOTHBBI M MHTEPECHI CBOEH IMO3HABATEIHHOMN
JEeSITEIbHOCTH.

OOYJarOIIHNCS CMOYKET:

aHAJIM3UPOBATH CYLIECTBYIOIINE U MNIAHUPOBAThH Oyayline 00pa3oBaTe/IbHbIE PE3YIbTATHI;

UIEHTU(DUITPOBATH COOCTBEHHBIE MPOOIEMBI M OTIPEIEISITH TJIABHYIO TTPOOIIEMY;

BBIJIBUTATh BEPCHH PEIICHUS MPOOIEMBI, POPMYITHPOBATH TUTIOTE3HI, MPEABOCXHUINATH KOHCUHBIH
pe3ynbTarT;

CTaBUTh LE€Jb JEATEIbHOCTH Ha OCHOBE OIpeNeN€HHON MpoOieMbl U CYLIECTBYIOIIHNX
BO3MOKHOCTEH,

(bopmymHupoBaTh ydeOHBIE 33/1a4H KaK IIard JOCTH)KEHUS IOCTABIICHHOM LEJH IS TeNTb- HOCTH;

000CHOBBIBAThH IICJICBBIC OPHEHTUPHI M TPHUOPHUTETHI CCHUIKAMH HA IIEHHOCTH, YKa3blBas W
000CHOBBIBas JJOrMUECKYIO TOCIEA0BATEIHHOCTD I11aroB.

YMeHue caMoCTOATENbHO IIIAHUPOBATH IMyTH JOCTUKEHHUSI LIEJIeH, B TOM YHUCIIe allbTEPHATUBHBIE,
0CO3HAHHO BBIOMpaTh HanboJsee Y3 (HEKTUBHBIE CIIOCOOBI pEIICHHUS yICOHBIX U TTO3HABATEIBHBIX 3a/1a4.

OO0y4Jaromuncs CMOXKET:

ompenensaTh HeoOXxoaumoe(bie) AeHCTBUE(S) B COOTBETCTBUHU C y4e€OHOW M TO3HABATENb- HOM
3aJladyaMU U COCTaBIISATH AJIITOPUTM €ro(UX) BBIOJHEHHUS;

000CHOBBIBATH U OCYIIECTBIIATH BBIOOP HanOoJiee 3PHEKTUBHBIX CIIOCOOOB pelieHus] yUeOHbIX U
M03HABaTENbHBIX 33/1a4;

OTIPEeNATh/HaX0JUTh, B TOM YHUCIIE U3 MPEUI0KEHHBIX BApUAHTOB, YCIOBUS JJIS1 BbI- TIOJTHEHHUS
y4eOHOM U MMO3HABATEIILHON 3a/1a4;

BBICTPAMBAaTh KU3HEHHBIC [UTAHBI HA KPATKOCPOUHOE OymyIiee (3asBisITh LIeJIEBbIE OPH- CHTUPBI,
CTaBUTh aJCKBaTHbIE UM 3aJauyd W Mpesiarath NEHCTBUS, yKa3biBash U OOOCHOBBI- Bas JIOTHYECKYIO
MOCJIEIOBATEILHOCTD I1aroB);

BBIOMpATh U3 MPEVIOKEHHBIX BAPHAHTOB M CaMOCTOSTEIbHO HCKaTh CPEACTBA/PECYpCHI IS
pelIeHUs 3a/1a4k/I0CTHKEHUS LENH;

COCTABIIATH TJIaH PEIICHHs TPOOIEeMBI (BBIIOTHEHUS TPOEKTa, IPOBEACHUS UCCIIEI0BA- HUS);

OTIPEIeINATh MOTEHINAbHBIEC 3aTPYAHCHUS MPU PEIIeHNH YueOHOU M MO3HaBaTeNIbHOM 3a1auu U
HaXOJHUTh CPEACTBA ISl UX YCTPaHEHUS;

OTHCHIBATh CBOM OMBIT, oopmilsis ero Ais mepeqaud APYTUM JIOASM B BUAE TEXHOJIOTHH
pelIeHns MPaKTUYECKHX 3aad OMPEeeIEHHOTO KJIacca;

TJIAHUPOBATH U KOPPEKTUPOBATH CBOIO MHANBUAYATbHYIO 00pa30BaTENbHYIO TPACKTOPHIO.

YMeHue COOTHOCUTH CBOM JACUCTBUS C MNIAHUPYEMBIMU PE3YJIbTaTaMH, OCYIIECTBISATH KOHTPOJIb
CBOEH JIeATENBHOCTH B MpoIlecce AOCTIKEHUS pe3yabTaTa, OMpeaeNaTh CocoObl JeUCTBUN B paMKax
MPEIIOKEHHBIX YCIOBHM W TpeOoBaHM, KOPPEKTUPOBATH CBOW JIEHCTBUS B COOTBETCTBHH C
U3MEHSIOIIEHCS CUTyaluen.

OOyyaromuNcs CMOYKET:

OTIPEJIeNIATh COBMECTHO C TIEIaroroM M CBEPCTHUKAMU KPUTEPUU IIIAHUPYEMBIX PE3yabTaTOB U
KPUTEPUHU OIICHKU CBOEH y4eOHOM AeaTeTbHOCTH;

CHUCTeMaTU3UpOBaTh (B TOM 4HCIE BHIOMpaTh NPUOPUTETHBIC) KPUTEPUU ITUIAHUPYEMBIX
PE3yIbTATOB M OILEHKU CBOEH NEeSATENbHOCTH;

0oTOMpaTh MHCTPYMEHTHI JAJISl OIEHUBAHUSI CBOCH NEATEIHHOCTH, OCYIIECTBISATH CAMOKOHTPOIIb
CBOCH JICATEIILHOCTH B paMKaX MPEJIOKEHHBIX YCIOBUN U TpeOOBaHNUI;

OIICHUBATh CBOIO JIESATEIBHOCTh, APryMEHTUPYS NPUUYMHBI JOCTIKEHUS WIU OTCYTCTBHS




IUTAHUPYEMOTO Pe3yabTarTa;

HaXOJHUTh JOCTATOYHBIC CPEICTBA JUISI BHIMIOJHEHHUS YYEOHBIX JCUCTBUN B HM3MCHSIOMICHCS
CUTYAIlUH W/WJIA TIPH OTCYTCTBHH ILNIAHUPYEMOTO Pe3yabTaTa;

paboTas 1mo cBoeMy IJIaHy, BHOCUTh KOPPEKTUBBI B TEKYILYIO AEATEIbHOCTh HA OCHOBE aHAJIHM3a
W3MCHECHHI CUTYAIUH JIJIS TIOJTYYCHHSI 3aTUTAHUPOBAHHBIX XapaKTEPUCTUK TPOAYKTa/pe3ylbTara;

YCTaHABIIUBATh CBS3b MEXKIY MOJTYICHHBIMU XapaKTEPUCTUKAMHU MIPOAYKTA U XapaKTEPUCTUKAMU
mporecca JAEATEIIbHOCTH M IO 3aBEPIICHUM JESTEIbHOCTH NpeJiaraTh W3MEHEHHE XapaKTePUCTHK
nporiecca sl MOJIy4eHHsl YITYUIICHHBIX XapaKTePUCTUK POIYKTa;

CBEPATH CBOU JICHCTBHSI C IEIBIO M IIPH HEOOXOAMMOCTH HCIIPABIIATH OIIUOKH CaMOCTOSITENBHO.

YMeHne OleHUBaTh MPABHIHLHOCTH BBITIOJTHEHUS YI€OHOU 3a7a4yu, COOCTBEHHBIE BO3MOKHOCTH
€€ pelieHus.

OOYJarOIIHNCS CMOYKET:

OTIPEJICIIATh KPUTEPUH MTPABMIIBHOCTH (KOPPEKTHOCTH ) BHITIOTHEHUS YIeOHOW 3a/1a4H;

aQHAIM3UPOBATh W OOOCHOBBIBATH IMPHUMEHEHHE COOTBETCTBYIONIETO WHCTPYMEHTAPHS YIS
BBITIOJTHEHHS YIEOHOM 3a/1a4u;

CBOOOJHO TIOJIB30BAThCSI BBIPAOOTAHHBIMUA KPHUTEPHSIMH OIICHKH M CaMOOIICHKH, WCXOJS W3
LEIH U UMEIOLIUXCS CPEJICTB, pa3yindasi pe3yJabTaT U CocoObl IeHCTBU;

OIICHUBATh  IPOJYKT CBOCH JESITebHOCTH TIO 3aJaHHBIM  W/WJIM CaMOCTOSITEIIBHO
OTIpeICIEHHBIM KPUTEPHSIM B COOTBETCTBUH C IIEJBIO ACITCILHOCTH;

00OCHOBBIBAaTh JIOCTH)KMUMOCTh II€NTM BBIOPAHHBIM CHOCOOOM Ha OCHOBE OIICHKH CBOMX
BHYTPEHHUX PECYPCOB M JIOCTYITHBIX BHEITHUX PECYPCOB;

(buKcHpOBaTh U aHAJIM3UPOBATh TUHAMHUKY COOCTBEHHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

Brnanenne ocHOBaMH CaMOKOHTPOJISI, CAMOOIICHKH, TPHHSTHS PEHICHUH M OCYIIECTBICHUS
OCO3HAHHOTO BhIOOpa B yueOHOM U 1MO3HABATEIbHOMN AEATEIbHOCTH.

OO0y4Jaromunics CMOXKET:

HaOMIOaTh W aHAJU3UPOBATh COOCTBEHHYIO YYEOHYIO M TIO3HABATEIBHYIO NIEATEITBHOCTH M
NeSITENIbHOCTD IPYTUX 00Oy4YaoUIuXcs B MPOLIecce B3aUMOIIPOBEPKH;

COOTHOCHUTh pe€ajibHble M IJIAaHHUpPyEeMble pe3yJbTaThl HHAUBUAYyAIbHONH 00pa3oBaTelbHON
NEeSITeNbHOCTH U JIeNIaTh BBIBOJIBL;

MPUHUMATD pellleHre B yueOHOM CUTyalluu U HECTU 32 HETO OTBETCTBEHHOCTh;

CaMOCTOSITEJIBHO OMPEeNATh MPUYUHBI CBOEr0 yclexa WM HeyclieXxa U HaXOJUTh CIIOCOOBI
BBIXOJIa U3 CUTYallUU HEYyCIIexa;

PETPOCHEKTUBHO OIpPENEisITh, KaKue JACUCTBUA MO PEUICHUI0 Y4eOHOM 3aJaud WM mapaMeTpbl
3TUX ACUCTBUI MPUBEIH K MOTYYSHUIO UMEIOIIEroCcs MPOAYKTa YUeOHO! NesITeIbHOCTH;

JNEMOHCTPUPOBATh MPHUEMBI PETYISLIUU TCUXOPU3UOIOTHYECKUX/IMOIIMOHAIBHBIX COCTOSHUMA
i goctuxkeHus d¢d¢dekra ycrnokoeHus: (yCTpaHEHHs SMOIMOHANBHON HampskEHHOCTH), 3(dekTa
BOCCTaHOBNeHUS (ocialieHus NPOSBICHUM yTomieHus), dddekra akTUBH3aUU (TIOBBINICHUS
MCUX0(U3HOJIOTHUECKON PEAKTUBHOCTH ).

lo3znasamenvhnvie YVJ/[

Obyuarowuiica noay4um 03MOACHOCMYb 01 (hopmMuposanus ciedyrowux no3Hagamenvrovlx YVJ/I[.

YMenue OIIpCACIIATL  IIOHATHA, CO31aBaThb O606H.I€HI/I$I, YCTaHaBJINBATb
aHaJIOTruu, KJ'IaCCI/I(l)I/II_[I/IpOBaTB, CaMOCTOATCIIbHO BBI6I/IpaTL OCHOBAaHUA u KpUTCpUn JJIA
KJ'IaCCI/I(l)I/IKaI_[I/II/I, YCTaHaBJIMBATb IMPUYINHHO-CIICACTBCHHDBIC CBA3U, CTPOUTH JJOTUYCCKOC

paccyxJieHrne, yMo3akitoueHue (MHIYKTUBHOE, AeAYKTUBHOE, TI0 aHAJIIOTUH) U JIeJaTh BHIBOJIBI.
OOyYaIoIIHICI CMOXKET:
nmoAOUpaTh CJI0Ba, COMOMYMHEHHBIE KIIOUEBOMY CIIOBY, OIpPEACTSIONINE €ro MNpPU3HAKU U
CBOICTBA,;
BBICTPANBATh JIOTHYECKYIO I[EMOYKY, COCTOSIIYIO U3 KIFOUEBOTO CIOBA M COTIOTYMHEHHBIX €My

CJIOB;

BBIIENIATh OOIMIMN NMPHU3HAK JBYX WJIM HECKOJBKHMX MPEIMETOB WU SIBICHUH U OOBACHATH HUX
CXO/ICTBO;

OOBEeIUHATh TPEAMETHl U SABJICHHUA B TPYHNBI MO ONpEAeNEHHBIM MpPU3HAKaM, CPaBHUBATh,
KJIaccu(uIpoBaTh U 00001aTh (PAKTHI U SBICHUS;

BBIJICJIATD SIBJICHUE U3 OOLIETo psijia IPYTruX sSBJICHUH;

ompeneniaTh OOCTOATENBCTBA, KOTOpBIE NPEAIISCTBOBAIN BO3HHUKHOBEHHUIO CBS3U MEXIY
SABIICHUSIMH, U3 3THX OOCTOSITEIHCTB BBIJIEIATH ONPEACISIONIUE, CIOCOOHBIE ObITh MPUYMHON JTaHHOTO



SIBIICHHSI, BBISIBIIATH IIPUYMHBI U CIICICTBUS SIBJICHHIA;

CTPOMTH PACCYKACHUE OT OOIIUX 3aKOHOMEPHOCTEN K YACTHBIM SIBJICHUSM U OT YaCTHBIX SIBJICHUN
K 0OLIMM 3aKOHOMEPHOCTSIM;

CTPOMTH pacCyXJCHUE Ha OCHOBE CPaBHEHHUS MIPEIMETOB U SIBJICHUH, BBIACIASA IPU 3TOM 0OIIIHe
MIPU3HAKH;

M3JIaraTh MOJyYCHHYIO HH(POPMAIINIO, MHTEPIPETHPYs € B KOHTEKCTE PeIIacMoi 3a/1a4uu;

CaMOCTOSITEJIbHO YKa3bIBaTh Ha HH(OpPMAlLMIO, HYXKJAIOLIYIOCS B IMPOBEpKE, IpeiaraTb U
IIPUMEHSTH CIIOCOO POBEPKH I0CTOBEPHOCTU MHPOPMALIUY;

BepOann30BaTh SMOIMOHAIILHOE BIIEYATIICHHE, OKa3aHHOE HA HETO UCTOYHUKOM;

OOBSICHATD SBJICHHS, MPOIIECCHI, CBSA3M W OTHOILICHHMS, BBISBISIEMBIC B XOJI€ TIO3HABATEILHOW U
HCCIIEIOBATENIbCKON JESITENIbHOCTU (IPUBOJUTH OOBSICHEHHE C M3MEHEHHEM (OpMbI IPEJICTaBICHMUS;
OO0BSACHSATH, NETANU3UPYS UM 0000111as1; OOBICHITH C 3aJaHHOM TOUKH 3PEHUs);

BBISBIIAITh W HAa3bIBaTh TNPHUYMHBI COOBITHS, SBICHHS, B TOM YHCIIE BO3MOKHBIE/Hambolee
BEPOSTHBIC MPUYMHBI, BOBMOXKHBIE TIOCIICACTBUS 3aJaHHON TPUYMUHBI, CAMOCTOSITEIIFHO OCYIIECTBIISS
MPUYMHHO-CIIEICTBEHHBII aHAIIN3;

JIeTIaTh BBIBOJI HA OCHOBE KPUTHYECKOTO aHAIM3a Pa3HBIX TOYEK 3PEHHs, TIOJATBEP)KIATh BHIBOJT
COOCTBEHHOM apryMeHTaluel Wil CaMOCTOSITEIBHO TTOTyY€HHBIMU TAHHBIMH.

YMeHne co3iaBaTh, MPUMEHATh U MPE0OPa30BBIBATh 3HAKA W CHMBOJIBI, MOJCTH M CXEMBI IS
pereHus yueOHbBIX U MIO3HABATEIBHBIX 33/1a4.

OOYJarOIIHNCS CMOYKET:

0003HauaTh CHMBOJIOM M 3HAKOM IIPEIMET W/WITH SIBIICHHE;

OTIPENIENATh JIOTHYECKUE CBS3M MEXAY TpeAMETaMHU W/WIN SIBICHHUSIMH, 0003HAUaTh JaHHBIC
JIOTUYECKHE CBSI3U C TIOMOIIBIO 3HAKOB B CXEME;

CO3/1aBaTh a0CTPAKTHBIM WM PeaNIbHBIN 00pa3 MpeaMeTa U/Miid SBIICHUS;

CTPOMTH MOJICJIH/CXEMY Ha OCHOBE YCIIOBHI 3a7[aui U/WJTU crioco0a e€ perieHus;

co3/aBaTh BepOajibHbIEC, BEILECTBECHHbIE M MHGOPMAILMOHHBIE MOJEIN C BBIICICHUEM
CYIIECTBEHHBIX XapaKTEPUCTUK 0OBEKTA JUIsl ONPEIEIEeHUs Croco0a pelIeHus 3a1a4i B COOTBETCTBUM C
CUTYyallUeH;

IpeoOpa3oBbIBaTh MOJEIN C LENbI0 BBIABICHUS OOLIMX 3aKOHOB, ONPEACISAIOIINX JaHHYIO
IPEIMETHYIO 00JacTh;

NIEPEBOANUTD CJIOXKHYIO IO COCTaBy (MHOIOACIEKTHYI) MH(OPMALUI0 U3 TpapUuecKoro WiIu
(bopMaIN30BaHHOTO (CUMBOJIBHOT'O) MIPEJICTABJIEHHS B TEKCTOBOE U HA000POT;

CTPOMUTH CXEMY, AJTOPUTM JEHCTBUA, MCIPABIATh UM BOCCTAHABJIMBAaTh HEU3BECTHBIN paHee
JITOPUTM Ha OCHOBE MMEIOLIErocs 3HaHUs 00 00beKTe, K KOTOPOMY IPUMEHSIETCS AlITOPUTM;

CTPOUTH JI0Ka3aTeIbCTBO: npsMoe, KOCBEHHOE, oT IIPOTUBHOTIO;

aHaJIM3UPOBATh/peIeKCHPOBATh ONBIT Pa3pabOTKU U peaIn3aluy yueOHOTo IPOeKTa,

UCCIIeIOBaHUS (TEOPETUYECKOT0, SMIMPUYECKOr0) Ha OCHOBE MPEATIOKEHHOH MpobaeMHOM
CUTYallUH, MOCTABJICHHON LM W/WIIN 33JJaHHBIX KPUTEPUEB OLIEHKHU MPOYKTa/pe3ysbraTa.

CMBICTIOBOE YTEHHE.

OOy4Jarmuics CMOXKET:

HaxoJuTh B TekcTe Tpedyemyro uHpopMaluioo (B COOTBETCTBMM C LEISIMU  CBOEH
JeATeIIbHOCTH);

OpPHEHTHPOBATHCS B COJIEPHKAHUU TEKCTa, MOHUMATh LIEJOCTHBI CMBIC TEKCTa,
CTPYKTYpUPOBATh TEKCT;

yCTaHaBJIMBaTh B3aMMOCBS3b OIMCAHHBIX B TEKCTE COOBITUH, SBJICHUH, TPOLIECCOB;

PE3IOMUPOBAThH IVIABHYIO UJICI0 TEKCTA;

KPUTHYECKH OLIEHUBATh COJIEpKaHue U (POpMy TEeKCTa.

@dopMHUpOBaHHE M PAa3BUTHE HKOJOTMUECKOTO MBILIUICHUS, yMEHHE MpPHUMEHSATh €ro B
MI03HABATEIbHOM, KOMMYHUKATUBHOM, COLIMAILHON MPAKTHKE U MPO(HECCHOHANBHOW OPHUEHTAIIH.

OOyyaromuncs CMOXKET:

OTIPEEIATh CBOE OTHOIIEHNE K IPUPOTHOM CpELE;

aHAJIM3UPOBATH BIUSIHUE KOJOTMUYECKUX (PAKTOPOB HA Cpeay OOUTaHMSI )KUBBIX OPraHU3MOB;

MIPOBOJIUTH IPUUUHHBIA U BEPOSATHOCTHBIN aHAJIN3 KOOI MUECKUX CUTYAIIHA;

MIPOrHO3UPOBATh M3MEHEHUsl CUTYallMH MpPHU CMEHE NeHCTBUS OAHOTO (hakTopa Ha JelcTBUE
apyroro (akropa;

pacrpoCTpaHsATh SKOJOTHYECKUE 3HAHUS M y4acTBOBAaTh B MPAKTHYECKUX Jeiax IO 3alluTe




OKpYKaroLEel Cpeibl;

BBIPA)KaTh CBOE OTHOILIEHHWE K MPUPOJE YEpe3 PUCYHKH, COUMHEHUS, MOJEIH, INPOECKTHbIE
paboTEHL.

Pa3BuTne MoTHBaIMM K OBJIAJACHUIO KYJIBTYPOH aKTUBHOT'O MCIIOJIB30BAaHUS CIOBApel U IPYyrux
ITOMCKOBBIX CUCTEM.

OOYJarOIIHNCS CMOYKET:

OTIPENEINATh HEOOXOUMbIE KITFOUEBbIE TIONCKOBBIE CII0BA U 3aIPOCHI;

OCYILIECTBJISATh B3aUMOIEHCTBUE C 3JIEKTPOHHBIMU IOUCKOBBIMU CUCTEMAaMHU, CJIOBAPSIMH;

(opMUpPOBATH MHOXKECTBEHHYIO BBIOOPKY M3 TOMCKOBBIX HCTOYHUKOB JUIsI OOBEKTHBH3AINU
pe3yJIbTaTOB MOUCKA;

COOTHOCHTH MOJY4EHHbIE PE3YJIbTAThl IOMCKA CO CBOEH JESITEIbHOCTHIO.

Kommynuxamuenwvie YV/[

YMeHue oprann3oBbIBaTh yueOHOE COTPYIHUYECTBO U COBMECTHYIO JIEATENBHOCTD C YUUTEIEM U
CBEpPCTHHUKaMH; paboTaThb WHAMBHUAYaJIbHO WU B TpYIIeE: HAaXOJUTh OOIlee pelieHHe M pa3pelarhb
KOH(JIMKTHI Ha OCHOBE COIJIACOBAHUS MO3ULIMN U Y4E€Ta HHTEPECOB; (OPMYIUPOBATH, APTYMEHTUPOBATH
W OTCTanBaTh CBOE MHEHHE.

OOYJarOIIHNCS CMOYKET:

OTIPEIEINIATH BO3MOKHBIE POJIM B COBMECTHOM AESITENBHOCTH;

UTpaTh ONPEAETEHHYIO POJIb B COBMECTHON JAEATEIbHOCTH;

MIPUHUMATD MO3UIUI0 cOOECeTHNKA, TOHUMas O3UIIUIO IPYroro, pa3inyaTh B €r0 peUn: MHEHHE
(TOUKy 3peHus), 10Ka3aTeabCTBO (apryMeHTh), GaKThl; TUIIOTE3bI, AKCHOMBI, TEOPUU;

OTpENeNsiTh CBOM JEWCTBUS U JEeHCTBUS MapTHEpA, KOTOpPbHIE CIOCOOCTBOBAIN WM
MPEMSITCTBOBAIIU MPOAYKTUBHON KOMMYHHKAIINH;

CTPOUTH MMO3UTUBHBIE OTHOIICHHUS B Mpoliecce y4eOHOW 1 MO3HABATEIbHON AEATEIIbHOCTH;

KOPPEKTHO M apryMEHTHPOBAHHO OTCTauMBaTh CBOKO TOYKY 3pEHHS, B AUCKYCCHUM YMETh
BBIJIBUTaTh KOHTPAPIYMEHTHI, Ilepepa3srupoBaTh CBOIO MBICIH (BJIaJIeHUE MEXaHU3MOM 3KBUBAJICHTHBIX
3aMeH);

KPUTHYECKH OTHOCUTHCSI K COOCTBEHHOMY MHEHHIO, C IOCTOMHCTBOM MPU3HABATH OMHUOOYHOCTD
CBOEro MHEHHMsI (€CITM OHO TaKOBO) M KOPPEKTHPOBATH €r0;

npeaiaraTe albTepPHATUBHOE pelieHne B KOHGIUKTHON CUTYallUu;

BBIICIISATH OOIIYIO TOUKY 3PEHUS B TUCKYCCHUU;

JIOTOBApUBAThCA O IMpaBUJIaX M BOIpOcax JUisi OOCYKJIEHUS B COOTBETCTBUH C IMOCTABJIEHHOM
nepes rpymnmnou 3agayei;

OpraHu30BBIBATH Y4eOHOE B3aUMOJICHCTBUE B IpymIe (ONpeaessaTh 001ue HelnH, pacipelesTh
POJIK, TOTOBAPUBATHCS IPYT C APYTOM U T. 11.);

yCcTpaHsATh B  paMKax  Juajliora  pa3pblBbBl B KOMMYHHUKAllMHM, OOYCIIOBJICHHBIC
HEMOHMMAaHHEM/HETIPUATHEM CO CTOPOHBI cOOECeTHHUKA 3a4a4H, (POPMBI UM COAECPIKAHUS TUAIOTA.

YMeHHe 0CO3HAaHHO UCTIOIb30BATh PEUYEBBIE CPEACTBA B COOTBETCTBHH C 33J]a4€ii KOMMYHUKAIIUU
JUI BBIPQKEHHUS CBOUX YYBCTB, MBICIEH M MOTPEOHOCTEH ISl MIAHUPOBAHUS U PETYJSIUN CBOEH
NEeSATEIbHOCTH; BJIaJCHUE YCTHON U MUCbMEHHOM pPeUybl0, MOHOJIOTMYECKON KOHTEKCTHOM PEUblo.

OOy4Jarmuncs CMOXKET:

OTIpeNeNATh 331a4y KOMMYHHUKAIIMU 1 B COOTBETCTBUH C HEW OTOUpATh peueBble CPEJICTBA;

OoTOMpaTh U UCIOJIB30BATh PEUYEBBIE CPEJICTBA B MPOLECCE KOMMYHHMKALIUU C IPYTUMH JIIOJIbMU
(nmasor B mape, B MaJIoi rpyImme u T. 1.);

NpPEJCTaBIATh B YCTHOM MM THCbMEHHONH (opMe pa3BEpHYTHIH MJIaH COOCTBEHHOU
JESITENbHOCTH;

coOuoaTh HOPMBI IMyOJIMYHONW pedn, perjiaMeHT B MOHOJIOTE U JMCKYCCHU B COOTBETCTBHHU C
KOMMYHUKaTUBHOM 3aa4yeil;

BBICKa3bIBaTh M OOOCHOBBIBaTh MHEHHME (CY)KIEHHME) M 3alpaliuBaTh MHEHHUE MapTHEpPa B
paMKax Juaora;

MIPUHUMATh PELICHHE B XOJIE IMAJIOTa U COTJIACOBHIBATh €r0 C COOECEHUKOM;

co37aBaTb MNHMCbMEHHBIE KIMIIMPOBAHHBIE M OPUIMHAIBHBIE TEKCTHl C HCIOJIb30BAHUEM
HEOOXOAMMBIX PEUEBbIX CPECTB;

UCIOJb30BaTh BepOalibHbIE CpeACTBA (CpeACTBa JIOTMUECKOW CBSI3M) JUIS  BbIJEJIEHUS
CMBICJIOBBIX OJIOKOB CBOETO BBICTYILICHHS,

UCIIOJIb30BaTh HEBEpOAJIbHBIECPEICTBA WIM  HarjsiAHbIE  MaTepHUabl,




MOATOTOBJICHHBIE/OTOOPAHHBIC TIOJT PYKOBOJACTBOM YUHUTEIIS;

JIeNaTh OLIEHOYHBIM BBIBOJ O JIOCTMIKEHUM IEIM KOMMYHHMKAIMM HEMOCPEACTBEHHO TOCIe
3aBepIICHUS] KOMMYHHUKATUBHOTO KOHTAKTa U 000CHOBBIBATH €TO.

dopmMupoBaHUE U PA3BUTHE KOMIIETEHTHOCTH B OOJIACTH HCIOJIB30BaHHS HHPOPMAIHOHHO-
KOMMYHUKAIIMOHHBIX TexHoJorui (nanee — WUKT).

OOYJarOIIHNCS CMOYKET:

[EJICHAPABICHHO MCKAaTh W HCIOJIb30BaTh HH()OPMAIMOHHBIE PECYpChl, HEOOXOIUMBIE IS
pernieHust yueOHBIX U MPAKTUYECKUX 3a]1ad, ¢ moMoIibio cpeacts UKT;

BBIOMPATh, CTPOUTH W HCIIOJIB30BATh aJICKBATHYIO HH()OPMAIMOHHYIO MOJCTh JUIA Tepeaadn
CBOMX MBICIICH CpPEICTBAMHU C€CTECTBEHHBIX W (DOPMATBHBIX S3BIKOB B COOTBETCTBHH C YCIOBHUSMU
KOMMYHUKAIIUU;

BBIJIJISITE MH(OOPMAIMOHHBIM ACTIEKT 3a/1ay, ONEepUPOBATH JAHHBIMH, HCIOJIb30BaTh MOJIETh
pelieHus 3a1a4u;

WCIIONb30BaTh  KOMIIBIOTEPHBIE  TEXHOJOTMM (BKJIOYas BBIOOpP  aJE€KBAaTHBIX  3ajade
WHCTPYMEHTAJIBHBIX  MPOTPaMMHO-ANMapaTHBIX  CPEACTB U CEPBUCOB)  JUIsl  pEIICHUS
MH(POPMAIMOHHBIX U KOMMYHHMKAIIMOHHBIX Yy4YEOHBIX 3a7a4, B TOM YHCJIE: BBIUHUCIIECHUE, HAHMCAHUE
MMceM, COYMHEHUH, JOKIIa10B, pedepaToB, Co3JaHNe TPEe3EeHTALMN U Ap.;

WCIIOJIH30BaTh NHPOPMAIIHIO ¢ YIETOM ITHYECKUX U TPABOBBIX HOPM;

co3gaBaThb MH(QOPMAIIMOHHBIE PECYPCHl Pa3HOTO TUIA W Ui pPa3HBIX ayJUTOpHUM, cOOI0aTh
MH(OPMAaLMOHHYIO TUTUEHY U MTpaBUiia HH)OPMALIMOHHON 0€30TIaCHOCTH.

[Inanupyemble pe3ynbTaThl OCBOEHHS Y4eOHOTO TmpeaMeTra «XHUMHSD» C  OINHCAHHEM
YHUBEpPCAJIbHBIX Y4EOHBIX NEHCTBUM, JOCTUTAEMbIX OOydaromuMucsa 8-9 KiaccoB (C UCHOJIb30BAaHUEM
000pyIOBaHUs IIEHTpa 0Opa30BaHUsI €CTECTBEHHO-HAYYHOW M TEXHOJOTHYECKOW HaIpaBICHHOCTEH
«Touka Pocray)

MemanpeomemHuule pe3ynibmamol

Pezynamusnvie YV/[

Obyuarowuiicss noyuum 603MOACHOCMb 05l PopMUposanus ciedyowux pecyiamuevix YVJ:

Lenernojaranue, BKIIoYas MOCTaHOBKY HOBBIX LieJel, MpeoOpa3oBaHUE MPAKTUUECKON 3a1a4u B
[T03HABATENbHYI0, CAMOCTOSATEIbHBIN aHAIN3 YCIIOBHUI TOCTHKEHUS 1IEJIM HA OCHOBE Y4€Ta BBIJICICHHBIX
y4UTEIEeM OPUEHTHUPOB JICHCTBUS B HOBOM y4eOHOM MaTepuae;

[JIJAHUPOBAHUE ITYTH JIOCTUKEHUS LIENIEH;

yCTaHaBJICHHUE LEJIEBBIX IPUOPUTETOB, BBIJICIICHHUE aTbTEPHATUBHBIX CIOCOOOB TOCTHKEHUS LIEITH
1 BbI0Op Hanbosee 3 (HEeKTUBHOTO Cr1oco0a;

YMEHHUE CaMOCTOSTEIIbHO KOHTPOJIUPOBATH CBOE BPEMS U YIIPABIIATH UM;

yMEHHE MPUHUMATh PELICHUs B MPOOJIEMHON CUTYalIUU;

MMOCTaHOBKA y4EOHBIX 3a/1a4, COCTABJICHUE TJIaHA U TIOCIIEI0BATEILHOCTH ICHCTBUIA;

opranu3aius paboyero Mecta Mpu BHIMOIHEHHH XUMHUECKOTO IKCIIEPHUMEHTA;

MIPOTHO3UPOBAHUE PE3yJAbTATOB OOY4YEeHHS, OIICHMBAaHHE YCBOCHHOTO MaTepHalia, OLeHKa
KayecTBa M YPOBHS MOJyYEHHBIX 3HAHUHN, KOPPEKIHS MJIaHa U crioco0a AeHCTBUS MPU HEOOXOIUMOCTH.

Ilo3nasamenvrvie YV][

Obyuarowuiicas noxyyum 603MONCHOCMb OJisl (POPMUPOBAHUS CNLeOYIOWUX NO3HABAMENbHbIX
YVI:

* IOMCK U BBIJIENIEHUE HHPOPMAINH;
* aHaNW3 YCIOBHUW M TpeOOBaHUM 3a/lauyd, BHIOOp, COMOCTaBlIeHHWE W 0OOCHOBaHME CIOCOOa




peleHus 3a1auH;

BBIOOp Hambosiee 3((EKTUBHBIX CIIOCOOOB PEIICHUS 33aJa4d B 3aBUCHMOCTH OT KOHKPETHBIX
YCIIOBUH;

BBIIBIKEHHE 1 000CHOBaHME TUIIOTE3bI, BEIOOP cr1ocoba e€ MpoBepKy;

CaMOCTOSITEIIbHOE CO3JaHUE AITOPUTMA JEITEIBHOCTH MPH PEHICHUH MpoOIeM TBOPUYECKOTO U
MIOMCKOBOTO XapakTepa;

YMEHUS XapaKTepru30BaTh BEIIECTBA 110 COCTABY, CTPOSHHIO U CBOMCTBAM;

ONMCBIBAHWE CBOWCTB: TBEPABIX, JKUIKUX, Ta3000pa3HBIX BEIIECTB, BBIACICHHE UX
CYIIECTBEHHBIX MTPU3HAKOB;

n300paykeHNe CoCTaBa MPOCTEUIIMX BEHIECTB C MOMOIIBI0 XUMUYECKUX (OPMYIT U CYITHOCTH
XUMUYECKHUX PEaKIHi ¢ TOMOIIBI0 XUMUYECKUX YPaBHEHHIA;

MIpOBeJIEHUE HAOJIOJICHUM, ONMCaHUE NMPU3HAKOB U YCIOBHM TEUEHUS XUMMUYECKUX PEaKIIHM,
BBITIOJTHEHHE XHMHUYECKOTO OKCIEPUMEHTa, BHIBOJBl Ha OCHOBE aHanmM3a HaOMIOIeHWHA 3a
HKCTIEPUMEHTOM, PELICHHE 3371y, MMOJydeHHe XUMUIECKOH MH(DOPMAIK U3 Pa3INYHBIX HCTOYHHUKOB;

YMEHHE OPraHN30BhIBATh NCCIIEAOBAHUE C IEJIHIO POBEPKH THITOTE3;

YMEHHE JIeNIaTh YMO3aKIIOUeHHs (MHIYKTUBHOE U 110 aHAJIOTHH) U BBIBOJIBL;

yYMEHHE OOBEKTHBHO OIICHMBATh WH(OPMAIMIO O BEMIECTBAX M XMMHYECKHX IPOIECCaX,
KPUTHYECKH OTHOCHTHCS K TICEBJIOHAYYHOW WHPOPMAIINH.

Kommynuxamuenvie YV/[

Obyuarowuiics noayuum 603MOICHOCMb 0I5l POPMUPOBAHUSL CIEOVIOUSUX KOMMYHUKAMUBHBIX
\AZ/8

¢ IMOJHOC W TOYHOC BBIPAXKCHUEC CBOHX MBICJIC B COOTBETCTBHU C 3aga4aMi 1 YCJIIOBUAMU



KOMMYHUKaIIH;
a/IEKBaTHOE MCIOJIb30BaHUE PEUEBBIX CPEICTB JJIs yUaCTHs B TUCKYCCUM U apryMEHTal[M1 CBOEH

MO3UIIMH, YMEHHE TPEACTABIATh KOHKPETHOE COJIepKAHKUE C COOOIIEHHEM €r0 B TUCbMEHHONW U YCTHOU

¢bopme, onpesieneHne Croco00B B3aUMOICHCTBUSA, COTPYJHUUYECTBO B TIOUCKE M cOOpe HH(POpMALIH;

OTIpe/ieNIeHne CIOCO00B B3aMMOJICHCTBHS, COTPYAHUYECTBO B MOMCKE M cOope MHpOopMaIu,
y4acTHe B JJHaJIOre, IUIAaHUPOBaHKUE OOIMINX cI0cOO0B paboThI, MPOSBICHNE YBAKUTEIBHOTO OTHOIICHUS
K JIPYTUM Y4aluMCs;

ONMCAHUE COJEP)KAHUS BBINNOJIHAEMbIX JACUCTBUM C LEIbI0 OPUEHTUPOBKU B IPEIMETHO-
[IPaKTUYECKOMN JESITETbHOCTH;

YMEHHUSI YYUTHIBaTb Pa3Hble MHEHUS M CTPEMUTHCS K KOOPAMHALMHU Pa3IMYHbIX MO3UIUI B
COTPY/IHUYECTBE;

(dbopmynupoBaTh COOCTBEHHOE MHEHUE U MO3UIUI0, ApIYMEHTHPOBATh U KOOPJAUHUPOBATh €€ C
MO3ULUSAMU NAapTHEPOB B COTPYTHUUECTBE MIPU BHIPAOOTKE OOIIEro pelieHus B
COBMECTHOM JIESITCIILHOCTH;

OCYILIECTBIISITh B3aUMHBI KOHTPOJb U OKas3blBaThb B COTPYIHHUYECTBE HEOOXOJUMYIO
B3aMMOIIOMOIIIb;

IJIAaHUPOBATh 001IME CIIOCOOBI pabOThI; OCYIIECTBIATH KOHTPOJIb, KOPPEKLIMIO, OLIEHKY JeHCTBUI
napTHépa, yMeThb yOexaarTh;

WCIIOJIb30BaTh aJIeKBATHBIE S3bIKOBBIE CPEJICTBA Ui OTOOpa)K€HUsI CBOMX UYBCTB, MBICIIEH,
MOTHBOB M MOTpeOHOCTEH; 0TOOpakaTh B peun (omucaHue, OOBSICHEHHE) COJIEepPKaHUE COBEPIIACMBIX
NercTBUM, Kak B (opMe TPOMKOM COIMAIM3UPOBAHHON peyH, Tak U B (hopMe BHYTPEHHEH peun;

pa3BUBaTh KOMMYHUKATUBHYIO KOMIIETEHIMIO, HCIOJIb3YSl CPEICTBAa YCTHOW M NHCbMEHHOU
KOMMYHHMKAIMHU NPU paboTe C TeKCTaMU y4eOHHKA U JIOMOJHUTENBHON JUTEpaTypoi, CipaBOYHBIMU
TaOJIUIAMHU, TPOSIBIISATh TOTOBHOCTh K YBaXEHHUIO MHOM TOYKM 3pEHUS IpU OOCYXKIEHUH Pe3yIbTaTOB
BBITIOJTHEHHOM paOOTHI.

1.4. B LIEJIEBOM PA3/IEJIE B nynkte «lIpenMerHbie pe3ynbTaThl» MOMMYHKT «Du3nukay
KOHKPETU3UPOBATH CJIEIYIOIIUM YTOYHEHHBIM COJCP)KAHUEM:

[Inanupyemble TpeaMeTHbIe pe3yidbTaThl OCBOEHHUS ydeOHoro mpeamera «Duszmkay
oOyuaronumucs 7-9 kiaccoB (¢ MCHOJIb30BaHHUEM 00OpPYIOBaHUS LIEHTpa 00Opa30BaHUSI €CTECTBEHHO-
Hay4YHOW M TEXHOJIOTHUYECKOU HarpaBiieHHOCcTel «Touka PocTay)

Obyuarowuiics  noayuum 603MOICHOCMb 01 (POPMUPOBAHUSL  CAEOVIOWUX — NPEOMEMHbBIX
Pe3Vibmamoas:

3HAHUS O MPUPOJIE BAXKHEUIINX (PU3UUECKUX SABJIICHUN OKPYKAIOILIETr0 MUpa U MOHUMaHHE CMBICIIa
(bu3MYECKUX 3aKOHOB, PACKPHIBAIOIIUX CBSI3b U3YYEHHBIX SIBJICHHUIA,

YMEHHS T0Jb30BAThCSl METOJAaMU HAYYHOTO HCCIEAOBAHMS SIBICHUN NPUPOJBI, MPOBOIUTH
HaOMIOICHUS], TJIAHUPOBATh W BBITIOJIHATH JKCIEPUMEHTHI, 00padaThiBaTh pPe3y/lbTaThl HW3MEPEHHI,
MIPEJICTaBIATh PE3ylbTaThl U3MEPEHHI C MOMOIIbI0 Tabnul, rpadukoB U (opmyn, oOHapyXKUBATh
3aBUCHUMOCTH MEXJy (U3MUECKUMU BETUYMHAMU, OOBSCHATH TMOJYYECHHBIE pE3yNbTaThl M JIENaTh
BBIBO/IbI, OLIEHUBATh I'PAHUIIBI IOIPEITHOCTEN Pe3yIbTaTOB U3MEPEHUI;

YMEHHUSI PUMEHSATh TEOPETHUECKUE 3HAHUA 10 (PU3UKE Ha MPAKTHKE, peraTh (PU3NUECKHUE 3a1a4u
Ha IPUMEHEHHUE TIOTYYCHHBIX 3HAHMUIA;

YMEHHSI ¥ HABBIKM TMPUMEHSTH MOJydeHHbIC 3HAHUS IS OOBSICHEHHS MPUHIMUIOB JCHCTBHS
BOKHEHIINX TEXHUYECKHX YCTPOMCTB, pEIICHHsS TMPAKTUYECKHX 3aJad TMOBCETHEBHOW JKWU3HU,
obecrieueHrss 0€30MacCHOCTH CBOEH JKHU3HH, pPAIMOHAIBHOTO MPHUPOAOINONIB30BAHUSA U OXPaHbI
OKpY’Karollen Cpeibl;

dbopmupoBaHre yOexJeHUS B 3aKOHOMEPHOU CBSI3W W MO3HABAEMOCTH SIBIICHUI TPUPOIBI, B
00BEKTUBHOCTH HAyYHOTO 3HAHUS, B BEICOKOH IIEHHOCTH HAYKH B PA3BUTHH MaTEPUAIBLHOUN U JyXOBHON
KYJbTYpPBI JIFOEH;

pa3BUTHE TEOPETHUYECKOTO MBIILICHUS Ha OCHOBE (OPMUPOBAHUS YMEHHH YCTaHABIUBATH
(bakThl, pa3nU4aTh TPUYUHBI U CIEICTBUS, CTPOUTH MOJEIH U BBIIBUTaTh TUIIOTE3bl, OTHICKUBATh U
(bopMyTUpOBaTh JOKA3aTENbCTBA BBHABUHYTHIX THIIOTE3, BHIBOJUTH M3 IKCIEPUMEHTAIBHBIX ()aKTOB U
TEOPETUYECKUX MOJIeNIel (pu3nyeckre 3aKOHbI;

KOMMYHHKATHBHBIC YMEHHSI: JJOKJIABIBATh O PE3yIbTaTaX CBOErO UCCIIEIOBaHUS, yda- CTBOBATh
B TUCKYCCHU, KPATKO ¥ TOYHO OTBEYATh HA BOMPOCHI, UCIIOIB30BATh CIIPABOYHYIO TUTEPATYPY U APYTHE
MCTOYHUKH HH(POpMALIUH.



[IpenmerHbie pe3yabTaThl 00ydeHUs: (PU3MKE B OCHOBHOW IIKOJIE MPEACTABICHBI B COJCPKAHUU
Kypca 10 TeMaM B pabo4Mx Iporpammax K Kypcy.

1.5. B LIEJIEBOM PA3JIEJIE B nyHkre «llpeaMmeTHble pe3yapTaThl»  MOIIYHKT «XHUMUS»
KOHKPETU3UPOBATH CICIYIOLUIIM YTOYHEHHBIM CO/ICPKAHUEM:

[Imanupyemble  TpeaMETHBIE pe3ylbTaThl OCBOGHHsSI y4eOHOTO mpenaMeTra  «XHUMHUSD»
oOyuaromumucs 8-9 K1accoB (¢ UCHOJIB30BAaHUEM O0OPYAOBAHUS LIEHTPOB 0Opa30BaHUS €CTECTBEHHO-
Hay4yHOU M TE€XHOJOrMuecKkoi HamnpaBiaeHHocTell «Touka PocTay)

Obyuarowuiicst HAyUUMCsL:

MPUMEHSTH OCHOBHBIE METOIbI TIO3HAHUS: HAOJIOICHUE, N3MEPEHHUE, IKCIIEPUMEHT;

ONMMCHIBAaTh  CBOWCTBA TBEPIBIX, KHUJIKUX, ra3000pa3HBIX BEIIECTB,

BBIJICIISIS UX CYIIECTBEHHBIE MTPU3HAKH;

PacKphIBaTh CMBICI 3aKOHA COXPAaHEHHS MACCHI BENIECTB, aTOMHO-MOJIEKYIISIPHON TEOPHH;

pa3nuyath XUMHYECKHEe W (HU3MUECKHE SBICHHS, Ha3blBaTh TNPU3HAKA H  YCIOBHSA
MPOTEKAHHSI XUMUYECKUX PEAKIIHIA;

coOnroaaTh mpaBuiia 6€30MacHo paboThI IPY MPOBEJIECHUH OIBITOB

10JIb30BaThCsl 1a00PATOPHBIM 000PYAOBAHUEM U MOCYAOM;

MoJIy4aTh, COOMpaTh Ta3000pa3HbIe BEIIECTBA M PACTIO3HABATH HX;

XapaKTepu30BaTh (PU3MUECKHE M XMMHYECKHE CBOMCTBA OCHOBHBIX KIIACCOB HEOPTaHMYECKUX
COCJIMHEHUH, TPOBOJHWTH ONBITHI, IMOJITBEPKAAIONINE XUMHUYECKHE CBOWCTBA HW3YYCHHBIX KIIACCOB
HEOPraHUYeCKUX BEIIECCTB;

PacKphIBaTh CMBICH TIOHSTHS «PAaCTBOP», BBIYUCISATH MaCCOBYIO JIOJIIO PACTBOPEHHOTO BEIIECTBA
B pacTBOpPE, TOTOBUTH PACTBOPHI C ONPEAEIEHHON MacCOBOM J10JIEW pacTBOPEHHOTO BEIIECTBA;

XapaKTepU30BaTh 3aBHUCUMOCTb (PU3MYECKMX CBOWCTB BEILECTB OT THIMA KPUCTAIMYECKOU
PELIETKH, ONPEAEIATh BUJ XUMUUECKON CBA3M B HEOPraHUUYECKUX COEANHEHUIX;

pacKpbIBaTh OCHOBHBIE MOJIOKEHHUS TEOPHH 3JIEKTPOJUTHUECKONW JUCCOLMALMM, COCTaB- JISTh
YpaBHEHUS AJICKTPOJUTHUCCKON TUCCOIHAIIMN KUCTIOT, IIEI0YeH, CoJIel U peaKIuii HOHHOTO 0OMEHa;

pacKpbIBaTh CyIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUN, ONIPEEIIATh OKHC- JIUTENb
Y BOCCTaHOBUTEIIb, COCTABIIATh YPABHEHUSI OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIN;

Ha3bIBaTh (haKTOPbI, BIUSIOIINE HA CKOPOCTh XMMUYECKOH peaKiuy;

XapaKTepu30BaTh B3aMMOCBSI3b MEXIY COCTaBOM, CTPOCHHEM M CBOMCTBAMH HEMETAJIOB U
METaJIOB;

IIPOBOJIUTH ONBITHI IO MOJTYYEHHUIO U N3Y4EHUI0 XUMUYECKUX CBOMCTB PA3JIMYHBIX BEIIECTB;

I'PaMOTHO 00paIaThCs C BEUIECTBAMU B IOBCETHEBHOM KU3HM.



Obyuarowuiica NOIYYUM 803MOHCHOCTb HAVYUMbCA.

8b106U2AMb U NPOBEPSAMb IKCHEPUMEHMATILHO SUNOME3bl 0 XUMUUECKUX CBOUCMEAX 6eujeCms Ha
OCHOBe UX COCMABa U CMPOeHUs, Ux CnoCOOHOCMU CMYNAMb 8 XUMUYECKUe peakyuu, 0 xapakmepe u
NPOOYKMAX PA3NUUHBIX XUMUYECKUX PEeaAKYULL,

Xapakmepuzoeams 6ewjecmea no COCMAgy, CMPOEHUIO U CE0UCMEAM, YCMAHABIUBAMb NpU-
YUHHO-CeOCMBEHHbBLE CEA3U MEHCOY OAHHBIMU XAPAKMEPUCTNIUKAMU 8eleCcmEd,

cocmasnims MOAEKYNAPHble U NOJHble UOHHble YPAGHEHUs N0 COKPAWEHHBLIM UOHHBIM
VDABHEHUAM;

NPOCHO3UPOBAMb CnOCOOHOCMb sewecmada nposA6IAMb OKUCIUmMenvHvle unu
80CCMAHOBUMENbHBIE CBOUCNBA C YUEMOM Ceneneli OKUCTIeHUS DJIeMEeHMO08, 8X00AWUX 8 €20 COCMAs;

8b106UCAMb U NPOBEPAMb  IKCNEPUMEHMAILHO 2UNOME3bl O Pe3yIbmamax 8030elicmeus.
PA3IUUHBIX (DAKMOPO8 HA USMEHEHUe CKOPOCU XUMUYECKOU PeaKyuul,;

UCNONb308aMb  NPUOOPEMEnHbIe 3HAHUA 0N IKOJNOSUYECKU 2PAMOMHO20 NOBEOeHUs. 8
OKpYyorcalouell cpeoe;

UCNONb308aMb NPUOOPEMEHHbIE KTToUesble KOMNeMmeHYUU Npu 8bINOJTHEHUU NPOEKMO8 U peuleHun
VUEeOHO-UCCNe008aAMENbCKUX 3A0AY NO UZYYEHUIO CBOUCMSE, CHOCOD08 NONYYeHUs U PACHO3HABAHUSA
geujecms;

00bLEKMUBHO OYEHUBAMb UHDOPMAYUIO O 8EUECMBAX U XUMULECKUX NPOYeCcCax,

0CO3HABAMb 3HAYEHUE MEOPeMUYecKUX 3HAHUU N0 XUMUu Oiisi NPAKMUYECKOU OesmelbHOCmU
yenosexa;

co30a6amv MOOenU U CXeMbl Ol peuleHusi Y4eOHbIX U NO3HABAMENbHbIX 3A0ay; NOHUMAMb
HE0OX00UMOCMb  COONI00eHUs NPEONnUCAHUL, NpPedllacaemviX 6 UHCMPYKYUSAX NO UCHONb30BAHUIO
JIeKapcme, cpeocma OblmoBoU XumMuu u op.

1.6. B LIEJIEBOM PA3JIEJIE B mnynkre  «lIpeameTHbie pe3ynbTaTh» MOJIITYHKT
«buonorus» KOHKPETU3UPOBATH CACAYIONINM YTOUHEHHBIM COJIEPKAHUEM:

[Inanupyemble mpeaMeTHbIE pe3yiabTaTbl OCBOEHHS ydeOHoro mnpeamera «buonorus»
oOyJarormumucs 5-9 kiraccoB (C MCHOJIb30BaHUEM O0OPYIOBAHUS IIEHTPOB 00pa30BaHUs €CTECTBEHHO-
Hay4YHOU U TEXHOJOTUUYECKOU HarpaBiieHHoCcTel «Touka PocTay)

(hopMHpOBaHKHE LIEHHOCTHOTO OTHOIIEHHUSA K >KMBOM NpPUPOJE, K COOCTBEHHOMY OpraHU3MY;
MMOHUMAaHKEe POJIu OMosIoruu B GOPMUPOBAHUH COBPEMEHHOM €CTEeCTBEHHOHAYYHON KapTHHBI MUPA;

YMEHHE MPUMEHSTh CUCTEMY OMOIOTMUYECKUX 3HAHUI: PaCKPbIBATh CYIIHOCTD )KMBOT'O, HA3bIBATh
OTJIMYUSL KUBOTO OT HEXKHUBOTO, IE€PEUUCISITh OCHOBHBIE 3aKOHOMEPHOCTH OpraHu3alluy,
(GYHKIIMOHUPOBaHUST OOBEKTOB, SBICHUI, MPOLECCOB KUBOW MPUPOJIBI, BOJIOIUOHHOTO Pa3BUTHUS
OpPraHMYECKOT0 MHpa B €ro €IWHCTBE C HEXUBOU NMPUPOION; cHOPMUPOBAHHOCTH MPEACTABICHUHA O
COBPEMEHHOU TEOPUH HBOJIIOLIMU U OCHOBHBIX CBHUJIETEJICTBAX SBOJIOIUU;

BIIaJICHHE OCHOBAaMHU TMOHSATUHHOTO ammapara ¥ HAy4yHOTO si3blka OMOJIOTHMHU: UCHOJIb30BAaHUE
W3Y4YEHHBIX TEPMHUHOB, IOHSITUN, TEOPHIi, 3aKOHOB M 3aKOHOMEPHOCTEH 7151 00BSICHEHHS Ha0II01aeMbIX
OMOJIOTHYECKUX O0BEKTOB, SIBJICHUN U MPOIIECCOB;

MMOHMMAaHHE CHOCOOOB MOJIydeHHUs] OWMOJIOrMYECKUX 3HAHHM; HaJM4Me OIbITa HCIOJIb30BAHUS
METO/IOB OHOJIOTHH C IENbI0 W3YYEHUS KUBBIX OOBEKTOB, OMOJOTHYECKUX SIBICHUI M MPOIECCOB:
HaOIo/IeHNe, OTMICAHKE, MPOBEICHUE HECIOXKHBIX OMOJOTUYECKUX OIBITOB U SKCIIEPHUMEHTOB, B TOM
YHCIIe C UCTIOIh30BAaHUEM aHATIOTOBBIX U ITUGPOBHIX TPUOOPOB U HHCTPYMEHTOB;

YMEHHE XapaKTepHU30BaTh OCHOBHBIE IPYIIIBI OPraHU3MOB B CHCTEME OPraHN4eCKOro MHUpa (B TOM
qHCclie BUPYCHI, OaKTepUH, paCTEHUS, TPUOBI, )KUBOTHBIE): CTPOEHHE, MPOIECCHI KUZHEACATETLHOCTH, UX
MIPOUCXOXKICHNE, 3HAYCHHE B IIPUPOJIC U )KU3HH YEIIOBEKa;

yMEHHE OOBSACHATH TMOJOKEHHWE YeJOBeKa B CHUCTEME OPraHM4YecKoro MHUpa, €ro Ipouc-
XO0XIEHHUE, CXOJICTBA U OTJIMYHMS YEJIOBEKa OT >KUBOTHBIX, XapaKTepHU30BaTh CTPOCHHE M TPOIECCHI
KU3HEJEITEILHOCTH OpPraHu3Ma 4YeJIOBeKa, €ro MPHUCIOCOOIEHHOCTh K PA3IMYHBIM IKOJIOTHUYECKUM
¢baxTopam;



YMEHHE OINUCHIBATh KJIETKU, TKaHU, OpPraHbl, CHCTEMbI OPIaHOB M XapaKTEpU30BaTh BAXKHEUIINE
OMOJIOTUYECKUE TIPOIIECCH B OpraHu3Max pacTeHUH, )KUBOTHBIX M YEJIOBEKa;

c(OPMHUPOBAHHOCTD MPEACTABICHUI O B3aMMOCBS3M HACJIEIOBAHUS TIOTOMCTBOM IPU3HAKOB OT
poauTenbckux (opM C opraHuzanuel KIETKH, HAJIMYMeM B HEH XPOMOCOM Kak HOCHUTeENeH
HaCJIeICTBEHHON MH(POpMAaLH, 00 OCHOBHBIX 3aKOHOMEPHOCTSIX HACJIEOBAHUS IPU3HAKOB;

c(OPMHUPOBAHHOCTh MPEACTABICHUNA 00 OCHOBHBIX (haKTOpaxX OKPYKAIOMIEH CPelpl, MX POJIU B
KHU3HEIEATSILHOCTH U SBOJIIOIH OPTaHNU3MOB; MPEJICTABICHHE 00 aHTPOIIOTEHHOM (PaKTOPE;

c(OpPMHPOBAHHOCTh MPEACTABICHUN 00 D3KOCHCTEeMaxX M 3HAYCHHH OHOpa3HOOOpa3us; O
r7100aIBHBIX SKOJOTHYECKUX MPOOIeMax, CTOSIINX MEPe] YeTTOBEYECTBOM M CIIOCO0aX WX MPEOI0TCHUS

YMEHHME peliath ydeOHble 3aJadd OMOJIOrMYECKOr0 COJAEp)KaHHSA, B TOM 4YMCIE BBISBIATH
IIPUYMHHO-CJIEICTBEHHbIE CBA3H, IPOBOJUTH PAcu€Thl, J€jaTh BbIBOJbI HA OCHOBAHMUHU IIOJYYEHHBIX
pe3yabTaToB;

YMEHHE CO3/1aBaTh U MPUMEHSTH CIIOBECHBIE U I'pauiyecKre MOJIEIH A5l OOBSICHEHUS CTPOCHHUS
YKUBBIX CUCTEM, SIBJICHUH U MPOIECCOB >KMUBOM MIPUPOJIBI;

MMOHMMAaHKE BKJIaJa POCCUNCKUX U 3apyOEKHBIX YUEHBIX B Pa3BUTHE OMOJIOTUYECKUX HAYK;

BJIaJICHUE HaBbIKaMU pabOThl ¢ HHpOpMaIeil OMOJOTHYECKOT0 COAEep KaHUs, IPEICTABICHHOM B
pazHoii ¢dopme (B BHIE TEKCTa, TaOJWYHBIX JaHHBIX, CXeM, TpaduKOB, IUArpamMMm, MOJCIIEH,
M300paxKeHuil), KpUTHUECKOTO aHalln3a MH(OPMALIMU U OLIEHKH €€ JOCTOBEPHOCTH;

yMEHHeE IJIaHUPOBATh M0 pyKOBOJICTBOM HAaCTaBHUKA U MPOBOAUTH yueOHOE UCCIIeIOBAaHUE UITU
MIPOEKTHYIO pabOTy B 00jacTu OWOJIOTHH; C y4ETOM HaMEUEHHOW Lenu (GopMynupoBaTh Mpodiemy,
TUTIOTE3Y, CTABUTH 33/1a4¥, BEIOMPATh aJIeKBATHBIE METOJIbI JJIS X PEIICHH s, (POPMYTUPOBATH BHIBOJIBI;
MyOJIMYHO MPECTABIATH NOJyYEHHBIE PE3YIbTATHI;

yYMEHHE UHTErPUPOBATh OMOJIOTHYECKHE 3HAHUS CO 3HAHUSAMH JIPYTHX yUEOHBIX IPEIMETOB;

c(hOpMUPOBAHHOCTH OCHOB IKOJIOTMYECKOM IPAMOTHOCTH: OCO3HAHNE HEOOXOIMMOCTH JCHCTBUN
[0 COXpaHEeHHIO OMOpa3HOOOpa3usi U OXpaHE MPUPOJHBIX SKOCHUCTEM, COXPAHEHHUIO U YKPEIICHUIO
3I0pOBbsI YENIOBEKa; yMEHHUE BBIOMpATh LIEJEeBblE€ YCTAHOBKU B CBOMX JAEUCTBUAX M IMOCTYIKax IO
OTHOIICHUIO K KUBOM MPUPOJIE, CBOEMY 3I0POBBIO U 3I0POBBIO OKPYKAIOIINX;

YMEHHME HCIOJIb30BaTh MPUOOPETEHHbIE 3HAHHWS W HABBIKM JJIs 3J0pOBOTO 00pa3za KHU3HH,
cOaaHCUPOBAHHOTO THUTAHUSI M (PU3NYECKOM AaKTUBHOCTU; HENPHUSATHE BPEIHBIX MPHUBBIYEK U
3aBUCHUMOCTEH; YMEHHE MPOTUBOICHCTBOBATH JDKEHAYUHBIM MAHUITYJIALUAM B 00JIACTH 370POBbS;

OBJIaJICHUE MpHUEMaMH OKa3aHWUs MEpPBOW IOMOIIM 4YEJIOBEKY, BBIPAIIMBAHUS KYJIbTYPHBIX
pacTeHuii U yxoJia 3a JOMAaITHUMU KUBOTHBIMU.>

1.7. B COOEPXATEJIbBHOM PA3JEJIE B myHkt «IIporpamMma pa3BUTHS YHHBEPCAIbHBIX
yueOHBIX JeHCTBUH, BKIOYaomas GOpMUPOBaHME KOMIETeHIMH oOyyaromuxcs B oOjactu
WCIO0JIb30BaHUs HH(OPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHH, y4eOHO-HUCCIeI0BATENbCKON U
MIPOEKTHOM JEATENLHOCTH» 00aBUTh MOANYHKT «OnucaHue 0COOCHHOCTEH, OCHOBHBIX HaIlpaBJICHUN
y4eOHO-UCCIEeIOBATENIbCKOM M MPOEKTHON JEATENIbHOCTH O0O0ydaroluxcs, METOJI0OB O0O0y4eHHs,
o0pa3oBaTeNbHBIX  TEXHOJIOTUH,  0O0ECIEeYMBAIOIIMX  OCBOCHHE  OOYyJarOIIMMHCS  OCHOBHBIX
0011e00pa3oBaTeIbHBIX MPOrPaMM HUPPOBOTO, ECTECTBEHHOHAYYHOTO, TEXHUYECKOTO U TYMaHUTAPHOTO
npoduielt B paMKax HCIOJIb30BaHUS KOMILIEKTa obopynoBanus LleHTpa oOpa3oBaHUs €CTECTBEHHO-
Hay4YHOU U TEXHOJIOTUYECKOU HampaBleHHOCTEN « Touka pocTam CIeAyIOIIEero CoAepKaHUs:

Onucanne ocoOeHHOCTEH, OCHOBHBIX HANpaBlIeHUN yd4eOHO- UCCIETOBATENbCKON U MPOEKTHOM
JEeSITENHOCTH 00YYaroIIuXCs, METOZ0B 00ydeHus, 00pa30BaTeNbHBIX TEXHOJOTHH, O0ECTeUNBAIOIINX
OCBOGHHE OOYYarIIUMHUCI OCHOBHBIX 0011€00pa30BaTeNbHBIX porpamm 1udpoBoro,
€CTECTBEHHOHAYYHOTO, TEXHUYECKOTO M TyMaHUTapHOTO mMpoduiell B pamMKax HCIOJIb30BAHUS
KoMIiekTa obopymoBanus lLleHTpa oOpa3oBaHMsI €CTECTBEHHO-HAYYHOM U TEXHOJOTHYECKOM
HarpaBJlieHHOCTeH «Touka poctay.



Kommuiekt oOopynoBanusi uis ocHamienus LleHTpa oOpa3oBaHHMs €CTECTBEHHO-HAYyYHOH U
TEXHOJIOTHYECKOH HampaBieHHocTell «Touka pocTay cOpMHUpPOBaH C y4ETOM psifia NPUHIUIIOB, B TOM
qucie:

Ipunyun npeemcmeennocmu cucmem o06opyooeanusi. OOOpynOBaHWE sl TPOBEICHHS
YUYCHMUYECKUX MPAKTUYECKUX PaldOT SABJISAETCS OOIIMM Al YpOBHEH OCHOBHOTO OOIIEro M CPEIHEro
oOmrero oOpazoBanus. B cucreme HarmsaHBIX CPeACTB O0YIECHHUS U IEMOHCTPAIIIOHHOTO 000PYI0BaAHHUS
UMEIOTCs 0a30BBIC 3JIEMEHTHI, OOMNIME JIi OCHOBHOTO OOIIEr0 M CPeAHEro OO0IIero oOpa3oBaHUS.
udposas nadopatopus 1 000pya0BaHKE 00IIETr0 Ha3HAYSHHS TIO3BOJISIOT 00ECTIEYMBATD ICATEIIEHOCTh
oOyJaromuxcss Kak B OCHOBHOW, TaKk M B CTaplied IIKOJe, a B COBOKYMHOCTH C HH(POBBIMH
nabopaTopusiMu 10 (GHU3UKE, OMOJOTHHA U XUMUHU — TPAKTHUECKYIO JESITEIHbHOCTh B PaMKax M3y4EeHHUS
€CTeCTBEHHOHAYYHBIX peaMeToB B 10-11 ximaccax Ha yriryOJeHHOM YpOBHE.

Ipunyun coyemanusi KiACCU4ECKUX U COBPEMEHHBIX CPeOCm8 UBMEPeHUll U Ccnocobos
IKCHEPUMEHMATILHO20 UCCIe008anus Asenull. B coctaB 000py10BaHUS BXOJAT KIACCUYECKHE CPEICTBA
u3MepeHus (HalpuMep: TMHAMOMETPBI, CTPEIOYHbIE aMIIEpMETP M BOJIBTMETP) U IUPPOBbIE TPUOOPHI
(Hanpumep: 1MPpPOBBIE BEChl, CEKyHAOMEp) U AaTyuKku. CoOito/ieHre 3TOro MpHUHIIMIIA UMEET 0coboe
3Ha4YeHUE JUIsl YPOBHS OCHOBHOTO OOIIEro 00pa3oBaHusl, HOCKOJIBKY 3[1€Ch IIPOMCXOIUT 3HAKOMCTBO CO
cmocobamMyu U3MEpeHus: (PU3MUECKUX BEIUYMH, (OPMUPYETCs TMOHUMAaHWE TPUHIUIIOB ICUCTBUS
aHAJIOTOBBIX M3MEPHUTEIHHBIX MPHOOPOB U 00ECTIEUNBACTCS TIEPEXO0]T K UCTIOIB30BAHUIO HHCTPYMEHTOB
nudposoit maboparopuu.

Ipunyun  npuopumema  yyeHuuecko20 9IKCnepumMeHma Ol — pearu3ayuu  CUCEeMHO-
0esamenbHOCmHo20  nooxoda. Peanuszalnusi CUCTEMHO-AEATEIBHOCTHOTO IMOAXO0Ja B OOyuYeHHH
€CTeCTBEHHOHAYYHBIM TIpeAMeTaM Oa3upyeTcs B TEpBYIO Odepe/lb Ha BOBJICUCHHH OOYJaroIIUXCS B
MPAKTUIECKYIO JIEATEILHOCTD 110 MPOBEJACHUIO HAOMIOMCHUH U OTBITOB. [10ATOMY 3HaUUTENbHAS YacTh
HaOJIO/IEHUI U OTBITOB, KOTOPbIE B TPAJAULIMOHHONW METOJMKE MpeAiarajuch Kak AeMOHCTPAalMOHHEBIE,
MEpeHeCeHbl B pa3ps]l yuyeHudeckux pabot. Cienyer OTMETHTb, YTO B HACTOSIIEE BpeMs H3ydeHUE
(bu3MKM, XUMUH U OMOJIOTUH B OCHOBHOM IIKOJIE M Ha 0230BOM YPOBHE CTapIIeH IIKOJIbI OPUEHTUPYETCS
Ha OCBOCHHME E€CTECTBEHHOHAYyYHOH TI'pPaMOTHOCTH, KOTOpoe HAET 4Yepe3 pa3BUTHE CHOcoOHOCTEN
yuUaluxcs aHAJIU3UPOBATh Pa3HOOOpa3HYI0 €CTECTBEHHOHAYUHYI0 HH(POPMAIMI0 U HCIIOJIb30BaTh
MOJIyY€HHBbIE 3HAHUS ISl OOBSCHEHMs SIBICHHH U TIPOIECCOB OKPYKAIOIIEr0 MHpa; MOHMMATh
O0COOEHHOCTH HCIIOJIb30BAHUS METOJIOB €CTECTBO3HAHUS JUIS MOJIYUYEHHUs HAyYHBIX JAHHBIX; MPOSIBIATH
CaMOCTOSITENIBHOCTD CY)KJIEHUH W MOHUMATh POJIb HAYKU U TEXHOJOTMYECKUX MHHOBAIUN B Pa3BUTHH
oOmiecTBa; OCO3HABaThb Ba)XHOCTh HAYUHBIX MCCIEAOBAHMA M HX CBSI3b C HAIIUM MaTepuaIbHbIM
OKPY>KEHHUEM U COCTOSTHUEM OKPYXKAIOIIei cpebl.

OpueHTalus Ha €CTECTBEHHOHAYYHYIO IPaMOTHOCTb MPEIojaraeT akieHT Ha METOJOJIOTHIO
HayKH 1 HaIIPSIMYIO CBSI3aHO KaK ¢ OOIMM YHCIIOM YUEHHYECKHX OIMBITOB B KypcaxX €CTECTBEHHBIX HAYK,
TaKk W HamNpaBICHHOCTHIO UX Ha (POPMUPOBAHUE CAMOCTOSITEIBHOCTU JACUCTBUN MpPU MPOBEICHUU
HaOI0ICHUH, U3MEPEHUHN U HCCIeI0BaHUN.

Hcnonvsosanue cpeocme uaznioHocmu u yuebH020 000py0osaHusi 8 YueOHOM npoyecce
HAanpaeieHo Ha 8bINOHEHUS CLeOVIOWUX DYHKYULL:

obecrieunBarOT 0osiee MOJHYI0 U TOYHYI0 MH(OpManuio 00 M3y4aeMOM SIBICHUU UM OOBEKTEe
U TEM CaMbIM CIIOCOOCTBYIOT MOBBIIICHUIO KaueCTBa O0yUEHHUS;

MOMOTAIOT B MAKCUMAaIILHOM Mepe pa3BUTh MO3HABATEIbHbIC HHTEPECHI yUAIIUXCS;

MOBBIIIAIOT YPOBEHB HAIJITHOCTH U JIOCTYITHOCTH O0Yy4EHMS;

YBEIMUUBAIOT OOBEM CaMOCTOSATENbHOM pabOThl yyaluxcs Ha YPOKE M BHEYpOUHOU
NesITeTbHOCTH;

CO3J1at0T yCIIOBUS JUIT  OpraHM3allMU MPAKTUKO-OPUEHTUPOBAHHOW MPOEKTHOMN

1 UCCIIEIOBATEIbCKON AEATEIbHOCTH;

JIalI0T BO3MOYKHOCTh JIOCTYIIHEE M TIy0)Ke€ PpacKpbITh COJAEp)KaHUE YUeOHOTro Marepuana,
CIOCOOCTBYIOT (POPMHUPOBAHUIO Y YHAITUXCS TOJOKHUTEIBHBIX MOTUBOB OOYUCHHS.

Baxneiimeit yacteio ocHamenus Llentpa «Touka pocra» sBisiercs uudposas mabopatopus,
NepevyeHb JTaTYNKOB KOTOPOM IMO3BOJISIET MCIOJIb30BaTh ATY J1a0OPaTOPUIO NPU HM3yuyeHUH (PU3MKH,



XUMUU W Ouosnorud. BBeneHre B IIKOJBHBIA SKCHEPUMEHT HU(POBBIX JATYMKOB JJISI PETHCTPALUU
Pa3NUYHBIX BEIMYMH W BO3MOXKHOCTH HCIIOJIb30BaTh KOMIBIOTEp (CMapT()OH WM IUIAHIIET) s
pacdeToB U 0(OPMIICHUS Pe3yIbTaTOB OIBITOB, IO3BOJIAET nEpelmuy Ha HOBbll KA4eCmEeHHbl YDOBEHb
nposedeHs usMepeHuti, ynpoCmue npoyecc usmeperHull u nogvlcug ux moyrocms. Ilossienue nudpoBbIx
TEXHOJIOTHH B J1a00paTOPHBIX paboTax MOBBIMIACT UX aKTYaIbHOCTh M MPUBJIEKATEIHHOCTh B CO3HAHUHU
COBPEMEHHOT'0 IIKOJIbHMKA, YCWJIMBAET HAIJISIIHOCTh KAaK B XOJE OIBITOB, TaK W INpU 00paboTke
pe3yJIbTaTOB C MCIOJIb30BAaHUEM MPOTPAMMHBIX CPeJICTB. JlJI SKCIIEPUMEHTOB MO OMOJIOTUU U XUMUU
9TO SIBJSETCS 3HAUYMMBIM TIEPEXOJIOM OT Ka4eCTBEHHBIX HAOJIOJACHUH M OMBITOB K KOJINYECTBEHHBIM
AKCHEPUMEHTaM.

Wcnonb3oBanue 1udpoBoil 1aboparopun CyIIeCTBEHHO M3MEHSET HOJAXOJbl K MPOBEACHUIO U
JEMOHCTPAIIMOHHBIX, M YYEHHUYECKUX ONbBITOB. Vcmonb3oBaHWe NHQPOBBIX MATYMKOB B KAdeCTBE
M3MEPUTENbHBIX HTHCTPYMEHTOB U3MEHSET MOAX0/Ibl K MIPOBEICHHUIO NMPSMBIX U3MEPEHUN (DU3MUECKUX
BEJIMYMH.

TpaauIIMOHHO B KayecTBE CPEICTB M3MEPEHMsI MCIOJIb30BAJIUCH MPOCTEHUIINE HHCTPYMEHTHI
(pplyaXkHble BECbl M PAa3HOBECHI, MEH3YpKa, JWHAMOMETP, TEPMOMETP) MU CTpPEJIOYHbIE NPUOOPHI
(ammepMeTp U BOJIBTMETD).

Wcnonb3oBanne UPpPOBBIX 1aTYUKOB MO3BOJISIET HA COBEPILIEHHO APYroM KayeCTBEHHOM YPOBHE
MIPOU3BOJIUTh U3MEPEHUSI BPEMEHHU, PACCTOSHHUSA, UMETh BO3MOXHOCTh PErMCTPUpPOBaTh U HaOIIOAAThH
M3MEHEHHE BO BPEMEHH TaKHX BEJMYMH KaK TeMIlepaTypa, 3JeKTpUUECKOe HapsKEHUE, CUJla TOKa U T.
1. OTH BO3MOKHOCTH IO3BOJISIIOT, HAallpUMep, Ha ypokaxX (PU3HKU C BBICOKOM TOUHOCTHIO M3MEPUTHh
MTHOBEHHYIO CKOpPOCTb Tejla, JABIJKYILIErocsi HEpaBHOMEPHO, HaOMogaTh B JAWHAMUKE IMpoliecc
AIIEKTPOMArHUTHOM WHAYKIMH, BO3HHUKHOBEHME W HM3MEHEHHE WHIYKIIMOHHOTO TOKa, HCCIIENOBaTh
M3MEHEHHE TeMIIepaTyphbl C TEYEHHEM BPEMEHHU B MPOIIECCE YCTAaHOBIICHHUS TEIJIOBOTO PAaBHOBECHS U T. 1.

Ha ypokax Ouojorum mnosBIS€TCS BO3MOXHOCTb IOJYYUTh KOJUYECTBEHHbIE IAHHBIE IPU
IIPOBEAICHUH OINBITOB, HAIPUMEpP: IpPU ONpeleNeHUH (aKTOPOB, BIUAIOLNIMX HA CKOPOCTh Ipoliecca
(doTocuHTe3a, IPU U3YYEHUU JbIXaHUS KOPHEH W JIMCThEB, NPU MCCIEIOBAHUN YCIOBUI IPOPACTAHUS
CEMSH U T. 1.

Ha ypokxax XMMHH Ha KOJIMYECTBEHHBIH YPOBEHb IEPEXOIAT IPAKTUYECKHE PAOOTHI 110 U3YUECHUIO
Iporecca 3J1EeKTPOJIN3a, HCCIeI0OBaHUE SK30TEPMUUECKUX M IHIOTEPMUUYECKHX DPEaKLUM, TEIJIOBOTO
s dexTa ropeHus Tormaa U T. A. C UCI0JIb30BaHUEM TPAIULIMOHHBIX «aHAJIOTOBBIX)» CPECTB OJ00HbIE
M3MEPEHUs BBIIOJHUTH HEBO3MOXKHO.

Jlist paboThl ¢ UPPOBBIMU AATYMKAMHU HCIIOJIb3YETCs CIIELUAIbHOE IIPOrPaMMHOE oOecIieueHue,
YCTQHOBJIEHHOE Ha KoMmIbloTep. [[nd KoMMyHMKanMu LUQPPOBBIX JaTYMKOB, 3alUCU M XpPaHEHUs
nHbOpMalMY, TOJTYYEHHOW ¢ MX MOMOLIbI0, LHU(ppOoBas Ja00OpaTOpHsl UCIOJIb3YETCS] B KOMILIEKTE C
HOYTOYKOM C HEOOXOJMMBIM YCTaHOBJICHHBIM IIPOI'PAMMHBIM 00€CIICUEHUEM.

Hcnonbs3oBaHne KOMIBIOTEPHOH (POPMBI perucTpanvy MOJYYEHHBIX 3HAUYEHUH M MOCTPOCHMS
rpaduKOB U3MEHSET MOAX0Ibl K 0(hOPMIICHHUIO 1a00PATOPHBIX U MPAKTUYECKUX PabOT 00ydarOIUMUCS.

JlaHHBI€, MOJTyYEHHbIE NTPH MOMOILU HU(POBBIX JaTUUKOB, BHOCITCS B JIEKTPOHHBIE TaOIUIIbI,
YTO MO3BOJISIET CTPOUTh IpadUKH 3aBUCUMOCTEN HCCIEyeMbIX BEJIMUYUH Ha 3KpaHe Komrbrorepa. Ha
OCHOBAHMU 3TUX IPa(hUKOB JIeNIaTh BHIBO/IBI O XapaKTepe 3aBUCUMOCTH BEJIMUYUH OT BPEMEHU WIIN IPYTUX
napameTpoB. Ha yrimyGneHHOM ypoBHe 1enecooOpa3Ho o00ydarTh MPOBOAMUTH  AIMIPOKCUMALNIO
BBIOpAHHBIX TOYEK UTOTOBOH rpaduyeckoit 3aBUCUMOCTBIO.

OTH HOBBIE BO3MOYKHOCTH TO3BOJIAIOT aBTOMATU3MPOBATh PYTUHHBIE MPOLELYPHI 3allOJHEHHUS
TaOJUI, BBHIMOJIHEHUE OJHOTUIIHBIX pacyeToB, NOCTpoeHus rpadukoB. IL{udpposas QorTokamepa
no3BoJisieT  chororpagupoBaTh COOPAaHHYIO OSKCIIEPUMEHTAJIbHYIO YCTAaHOBKY U INPUKPENUTh
¢dororpaguio B 3MEKTPOHHBINH oT4eT. Takum 00pa3oM, OCYIIECTBISETCS Mepexod K 0(hOPMIIEHHIO
3JIEKTPOHHOTO OTYETa O MPO/IETaHHOM SKCIIEPUMEHTE, POEKTHON MM MCCIIe0BaTeNIbCKOM padoTe.

B03MOXHOCTh HCIIOJIB30BaHMs BUJEOHAOTIONEHHS 3a MPOLIECCOM BBINOJIHEHUS MPAKTHUECKUX
paboT 00yyaromuMuUCs U3MEHSAET MOAX0/Ibl K OLIEHUBaHUIO paloT.




DNEeKTPOHHBI OTYET O TNPOACTAHHOW MPAKTUYECKOW paboTe MOMKET COMPOBOKIAATHCS
NpUKperuieHHOH  ¢oTtorpadueii, KoTopas TMO3BOJSET OICHWBAaTh MPABHWIBHOCTH  COOpaHHOM
HKCIIEPUMEHTAIBHON yCTaHOBKH, 00Jiee MOJHO OMPEACATh MOJHOTY U NPAaBUIBHOCTH MPOJICIIAHHOTO
WCCIICIOBAaHUS, aHATM3UPOBATh JIOCTOBEPHOCTh INPEJCTABICHHBIX AKCIEPUMEHTANbHBIX JaHHBIX. [lpu
OJTHOBPEMEHHOM BBITIOJIHEHUH Pa3HBIMU TPYyMIaMH 00YJaIOLIUXCS PA3HBIX UCCIe008aMENbCKUX padOOm
1eJ1IecO00pa3HO MCIOJIb30BaTh BUE03AMUCh BCETO X0aa padboT. B 3TOM ciydae OIleHMBATHCS MOTYT HE
TOJIbKO TPEIMETHBIC pPEe3yJbTAThl, CBSI3aHHBIC C IMPOBEJACHUEM KOHKPETHOTO JKCIIEPHMEHTA, HO H
KOMMYHHUKATHBHbBIC M PETYIATUBHBIC NCHCTBUSA: TUIAHUPOBAHUE PAOOTHI, OTCICKUBAHNUE X0/1a PadOTHI,
KOPPEKIHs TulaHa padOThl, KOMMYHHKAIMS B COBMECTHON NESATEIHHOCTH, HATWYHE (MU OTCYTCTBHE)
KOH(JIUKTOB M CLIOCOOBI UX PELICHHUS.

Hcnonp3oBanne nudpoBBIX J1a0OPATOPUIl CYIIECTBEHHO PpACIIUPSET CIEKTP BO3MOXHBIX
ONbIMOs U UCC1e008aHUil, 0COOEHHO 3TO KacaeTcsl N3yuyeHus: OMOJOruU U XUMHUU.

Pacmmpenne cnekTpa BO3MOXHOCTEH MOXHO MNPOWJUIIOCTPUPOBATH Ha IMPUMEPE HU3YyUEHUs
AIIEKTPOMArHUTHOH WHIYKIWKW B Kypce (u3uku. [Ipy HCMOIB30BaHWM CTPEIIOYHOTO aMIlepMeTpa
TPAIUIIMOHHO HAONOJAIOT JIMIIb ()aKT BO3HUKHOBEHHS HHIYKIIMOHHOTO TOKAa B IPOBOJHUKE W
M3MEHEHHE ero HaIpaBJICHUS NMPH M3MEHEHWH CKOPOCTH BHECEHWS MarHWTa WIH €ro MOJSPHOCTH.
Wcnonb3oBaHnne mUMQPpPOBOro JaTdyWka MO3BOJIAET MOJIY4YUTh ocmuwuiorpaMmmy JOJIC uHaykuuu,
BO3HMKAIOIIEH B KaTyIlKe, MPU MpOJIETe Yepe3 Hee MarHuTa. DTO IMO3BOJISIET CPaBHUBATh 3HAUEHUS
MakcuManbHbeIX JJIC mpu mposiere yepe3 KaTyLIKy MarHuTa C pa3HbIMH CKOPOCTSMHU M C pa3HOM
MOJISIPHOCTBIO, aHAJIU3UPOBATh BHJI MOJYYEHHOI 3aBUCUMOCTH, KOHCTPYHPOBATh SKCIEPUMEHTAIbHbIE
3a]]au¥ 110 U3YyYCHUIO DIIEKTPOMArHUTHON MHIYKITHH.

Hudposas nabopaTopus NO3BOJIIET OPraHU30BATh NPOEKMHYIO U Y4eOHO- UCCIe008AMENbCKYIO
OesamenbHOCMb IKOJIBHUKOB KaK B paMKaxX YPOKOB, TaK M BO BHEYPOUHOU aedrenbHocTu. Hammuue
pazHooOpa3HbIX LU(POBBIX JaTYUKOB JaeT BO3MOXKHOCTh IIPOBOJUTH CaMble pa3HOOOpa3HbIE
UCCIIEIOBAaHUS, OMMPAsiCh Ha MHTEpechl oOydammuxcs. B kadecTBe mpumepa MOKHO MPHUBECTU
HCCIIEIOBAHUS SKOJIOTHMUECKON HaIlPaBICHHOCTH MO BBISBICHUIO (DAKTOPOB 3arps3HEHUS OKpYyKarolen
Cpelbl, U3YUYEHHUIO HKOJOTHYECKOTO COCTOSHUS MOMEIIEHUH IIKOJIbI, TOYBBL, BO3[yXa B HACEJICHHOM
MyHKTe U T.J. BbINOJHEHUE TaKMX MPOEKTOB SIBISETCS OCHOBAHMEM JUIS OIIEHKU HE TOJBKO YPOBHS
chOpPMUPOBAHHOCTH MPEIMETHBIX PE3YJIbTAaTOB, HO UTOTOBOW OIEHKU IOCTHIKEHMSI METalpeIMETHBIX
pe3ynbTaToB OOyYEHHS: KOMMYHHKATHBHBIX (KOTOpBIE OILEHMBAIOTCS KaK B IMPOLIECCE IPOBEICHUS
paboThl, TaK M B TPOIECCE 3aLIUTHl MPOEKTa WM HCCIENOBAaHHUS) U PErYISATUBHBIX (KOTOpHIE
OIICHUBAIOTCSI B MPOIIECCE BHIMIOJIHEHUS TPOEKTA).

Ocnamenne s u3ydyeHus (U3MKKM  MpeAcTaBlIeHO B Buie 000pyAoBaHUS IS
J€MOHCTPAIIMOHHBIX OMBITOB U O0OpYIOBaHUS ISl JTaOOPATOPHBIX PabOT M y4YEHUYECKHX OIBITOB,
BKJIIOUasi OOIIYIO JUIsl €CTECTBEHHOHAyYHOTO LHKIA HU(PPOBYIO J1abopaToOpuio, a Takke HUu(POBYIO
naboparopurio no ¢pusnke (Kak JOTOTHUTEIbHBINA AIEMEHT s YrIIyOJIeHHOTO U3y4eHUs (PU3UKN).

JlemoHcTpalMoHHOE 00OpyIOBaHHE OOECIeurnBaeT BO3MOXHOCTH HAOMIOJeHHs OOJBUIMHCTBA
U3y4aeMbIX SBJICHUMH, IPOLIECCOB U 3aKOHOB. ITO BO3MOYKHO IPU ONTHUMAaIbHOM COUYETaHUU aHAJIOTOBBIX
1 uu(dpoBBIX cpeACTB HAOIIOACHUS, aHaTIN3a U3MEPHUTENbHON nHpopManiu. Tak, HampuMep, s Kypca
(UMK OCHOBHOW IIKOJBI €CTh BO3MOXHOCTh JEMOHCTPALMM KIACCHUYECKUX JIEMOHCTPAIMOHHBIX
SKCIEPUMEHTOB: TajieHue Ten B TpyOke HploToHa, neMoHcTpanus AecTBUs aTMOC(EpHOTo AaBlICHUS,
3akoHa Ilackans, u3mMeHeHust oObeMa Tell IPU HarpeBaHuu (OXJIAKICHUN), TPUTSKEHUS. MOJIEKY U T. 1.
HaGop no snekTpocTaTtuke 1aeT BO3MOXKHOCTb JEMOHCTPALMU 3JIEKTPU3ALUH TeJl, 3aKOHA COXPAHEHUS
3apsijia, TMHUNA HapsHKEHHOCTH 3JIEKTPUYECKOTO MOJIS U T.J1. M MOXKET MCII0JIb30BaThCs KakK 8 Kjlacce Mpu
M3YyYEHHUH IEKTPOMArHUTHBIX BJICHUH, Tak U B 10 Ki1acce Mpu U3y4eHUH SIIEKTPOCTATUKU.

[Ipu npoBeneHHM AEMOHCTPALMOHHBIX OIBITOB JOJDKHBI COONIOJAaThCs TpeOOBaHMS K HX
HarJsIHOCTU (SICHAs W MOHSATHAas MOCTaHOBKA OIBITA), BUAMMOCTH Ul BCEX YdallMXcs Kiacca (Mpu
HIMYMM MENKUX JIeTallell UCronb3yeTcs MX yBEJIMYEHHOE M300pakeHHe MpU MOMOIIM BeO-KaMepshl),
SMOLIMOHATIBHOCTH M, 1O BO3MOKHOCTH, 3aHUMATEIbHOCTH (JEMOHCTPAIIMOHHBIN OMBIT JOJDKEH




BBI3bIBATH MHTEPEC YYALIUXCS, CO3[aBaTb MOTHBAIMIO K HM3YUCHHIO NpEeaMeTa) U YOeOUTEIbHOCTH
(mokaseiBaTh TOT A3 (HEKT, HA JEMOHCTPAIUIO KOTOPOTO OH OBbLIT HAIPABIICH ).

Oxnako peanu3anusi JESTEIbHOCTHOTO IMOAXOMa B OOyuyeHHH (H3UKE IEPEHOCHT aKLEHT ¢
JEMOHCTPAIIMOHHOIO JKCHEPUMEHTa Ha ydeHuuyeckuid. Hampumep, 1mo MexaHMKE HCCIEIOBaHUE
KHHEMATHYECKHX 3aKOHOMEPHOCTEH, 3aKOHOB JWHAMHKH, KOJeOaTeNbHBIX JBIKECHHH IEPEHECEHO B
YUEHHUYECKUH OKCIIEPUMEHT C COOTBETCTBYIOUIMM HabopoM oOopynoBanusi. llpm wu3ydeHun
AJIEKTPOJAMHAMUKH JJabOpaTopHOE O00O0pYyJOBaHHE IIO3BOJISET HCCIIEA0BATh HE TOJBKO 3aKOHBI
IIOCTOSIHHOTO TOKa, HO C UCII0JIb30BAHUEM KOMIIBIOTEPHOTO OCLMIIorpada rno3BojsieT MpoHadIoiaTh U
HCCIIEIOBaTh 3JIEKTPUYECKUE I€NM IEPEMEHHOTO TOKa, OJIOK JAMOJOB IO3BOJIAET MCCIEA0BAThH
BOJIbTAMIIEPHBIE XapaKTepUCTUKH auoja. llpu wusydeHun ontuku JjgabopaTopHOEe OOOpYyIOBaHME
MIO3BOJISIET M3YyYUTh 3aKOHbl I'€OMETPUYECKONW ONTHKU (IIPEJIOMIIEHHUE CBETAa B MNOJYLUWIMHAPE H
MoJIyueHue H300pakeHUsT B JIMH3aX) W TPOHAONIONATh OCHOBHBIE SIBJICHMSI BOJIHOBOW OITHKHU
(mHTEpEPEHIINS U TIOJAPU3ALINS), UCCIEA0BATh TU(pakinio cBeTa (TudpakiiMOHHAs PEIIeTKA).

B cooTBercTBUM C mpeIMETHBIMM pe3ylbTaTaMu o0ydeHus ¢u3nke oO0OpylOoBaHUE IS
YUEHHUYECKUX OIBITOB OOECIIEYMBAET MPOBEICHUE CIEAYIONINX THIIOB pabOT, CTPYNIHPOBAHHBIX TIO
BUJIAM JICSITEIHbHOCTH, HE3aBICUMO OT WX TEMATUIECKON TPUHAICKHOCTH:

[IpoBeneHne MpsSAMBIX H3MEPEHUH (PU3NUECKUX BENYHH (M3MEpEHHE MacChl, 00beMa KUIKOCTH,
TeMIepaTypbl JKUAKOCTH, CHIIbI, CHIIBI TOKA, HAIPSHKEHHS) C UCTIOIb30BaHUEM aHAJIOTOBBIX M IU(POBBIX
prOOpPOB.

[TpoBepka 3aqaHHBIX MPEIIOI0KECHUH (TIPSMBIC H3MEPEHUST (PU3MUECKUX BEITMYMH U CPaBHEHUE
3aJJaHHBIX COOTHOUIEHMH Mexay HuMu). Hampumep: mpoBepka yclnoBUM IUIaBaHUS Tell, YCIOBUMN
paBHOBECHS pblyara U OJIOKOB, 3aKOHOMEPHOCTEW IMOCIIEJOBATEILHOTO U MapalieIbHOIO COEAMHEHUS
MIPOBOJTHUKOB H T. II.

Pacyer mo mosiydueHHBIM pe3yibTaTaM NPSIMbIX U3MEPEHUI 3aBUCHUMOIO OT HUX Iapamerpa (B
OCHOBHOM MIKOJie) M KocBeHHble m3Mmepenus (B 10-11 kmaccax). Hampumep: yckopeHuwe Tenma npu
PaBHOYCKOPEHHOM JBI)KEHUHU, YCKOPEHHE CBOOOJHOIO MAJCHUS, HKECTKOCTh MPYKUHbBI, KOAPPHUIINEHT
TPEHUS CKOJIBLKEHUSI, MEXaHU4YecKasi paboTa U MOIIHOCTb U T. JI.

HaGnronenue sBieHWIT M MOCTAaHOBKA OMBITOB (HA KAaUYECTBEHHOM YPOBHE) MO OOHAPYKCHHIO
(hakTOpOB, BIUAIOIIMX Ha MPOTEKaHNE TaHHBIX ABJIeHUH. Hampumep: npsmMosinHeitHOE pacipoCcTpaHeHne
CBETa, IMCIEPCUs CBETA; U3y4YEHUE CBOMCTB U300paKeHHs B IJIOCKOM 3epKajie U T. IL.

HccnenoBanue 3aBUCHMOCTH OJHOM (PU3MYECKOW BEIMYMHBI OT JIPYroi € MpeAcTaBICHUEM
pe3ynbTaToB B BHJE Tpaduka M pacyera HCKOMOro mapamerpa. Hampumep: 3aBUCUMOCTH IyTH
PaBHOMEPHO JBIDKYILETOCS Tella OT BPEMEHU JBUKEHHS Tella; CUJIbl TPEHHUS CKOJIbKEHHUS OT CHJIBI
HOPMaJIbHOTO JaBJIEHUS, KayecTBa 00pabOTKHU MOBEPXHOCTEH Tl M HE3aBUCUMOCTU CHUJIbI TPEHUSI OT
IUJIOUIAIM COTIPUKOCHOBEHHUSI T€JI; CUJIBI YIIPYTOCTH OT YIJIMHEHUS MIPYKUHBI; BBITAJKUBAIOIIEH CHIIBI OT
00BbEMa MOTPyKEHHOM YacTH TeJa U OT INIOTHOCTH KUAKOCTH, €€ HE3aBUCUMOCTH OT MJIOTHOCTH Teja, OT
rIIyOUHBI, HA KOTOPYIO MOTPYKEHO TENO U T.1.

Jlabopamopmnoe obopyoosanue obecneyugaem camocmosmenbublil Y4eHU4ecKull IKCnepumMenm,
KOMOPblll MOJCem uUMems pasiuyHvle Gopmbl: hpoHmManbhslli IKCnepumeHm ((hponmanvhvie Onvlmsl U
nabopamopusle pabomsi), pabomel NPaKmMuKyma, y4eOHo- Ucciedosamenbckue pabomol U NPOeKmbvl
9KCnepuUMeHmanbHozo xapakmepa. lIpu 3ToM HOpMATHUBHO-003aTENbHBIM BHE 3aBUCUMOCTH OT YPOBHS
u3yueHust ¢u3uku (0a30BbIH WM yriyOneHHBIH) M 00pazoBaTeNbHONW HpOrpaMMbl (OCHOBHAsl WIH
CpeAHsAs IIKoja) sBiseTcs (POHTANBHBIA 3KcrepuMeHT. VIMeHHO mnocpeAcTBOM (HPOHTATIBLHOTO
HKCIEPUMEHTA JJOCTUTAIOTCS MIPEIMETHBIE PE3YIbTAaThl SKCIIEPUMEHTAILHOTO XapakTepa, a yJaluMHUcs
OCBAaMBAIOTCSl CHOCOOBI JIEHCTBHI, COOTBETCTBYIOLIME YKAa3aHHBIM BBIIIE ISITH TUNAM  PadoT.
JIaGopaTOopHBIi MPAKTUKYM LI€1ecO00pa3eH TOIBKO MPH YIIIyOJeHHOM YpOBHE U3YUEHHS IIPEeIMETA.

OnTuManbHBIM JUISL TIOCTH)KEHUS 1ienieil mpoBeeHus (PPOHTAIBHOTO SKCIEPUMEHTa SIBISETCS
IpeJCTaBIeHNE J1abopaToOpHOro 00OpyJOBAHUS M MAaTEPUAIIOB B BUJIE TEMATHUECKUX KOMILIEKTOB O




MEXaHHUKE, MOJIEKYIAPHON (U3HMKE, DIIEKTPUYECTBY M ONTHKE. VICMONb30BaHWE TEMAaTUYECKUX
KOMIUIEKTOB CIIOCOOCTBYET (POPMHPOBAHUIO TAKOTO BAKHEHILIEro yMEHHs, Kak MOAOOp yJalUMHCS
000pyZI0BaHUs B COOTBETCTBHH C LIETBIO UCCIEIOBAHUSA M3 U30BITOYHON HOMEHKIIATYPHI MPEIOKEHHOTO
KOMIUIEKTA; TIO3BOJISIET MIPOBOIUTH SKCIIEPUMEHTAIBHYIO paboTy Ha JIIOOOM 3Tare ypoKa; YMEHBIIAeT
TPYAOBBIC 3aTpaThl YYUTENsS MPU MOATOTOBKE K YpOKaM, IMOCKOJIBKY HE TpeOyeTcsl MepeKOMITIOHOBKA
000pyZI0BaHUS B COOTBETCTBHH C 3a/1a4aMU KOHKPETHOTO YpOKa.

[Ipyu mIaHUPOBAHUU MPAKTUYECKUX PAOOT BAKHO UMETh B BHJIY, YTO MPEIAMETHBIC PE3YJIbTATHI
IKCIEPUMEHTATBHOTO XapaKTepa MOTYT OBITh OCBOCHBI TOJBKO TPH ONTUMAIbHOM COYCTAHUU
KPaTKOBPEMEHHBIX (DPOHTAIBHBIX OMBITOB U OJTHOYACOBBIX JJAOOPATOPHBIX PabOT.

Baxnoe 3HaueHwe mMMeeT TOT ()aKT, YTO B COCTaB (PPOHTAIBHOTO OOOPYIOBaHHS Hapsdy C
AHAJIOTOBBIMH BXOJIAT U ITU(POBEIC CpeAcTBa N3MepeHHs. K HUM OTHOCSTCS 3JIEKTPOHHBIA CEKYHIOMEp
C JaTYUKaMU, SIICKTPOHHBIC BECHI M MaTduku U poBoii 1aboparopun. TakuM 00pa3oM, pH MPOBEACHUN
(pOHTATFHOTO AKCIIEPUMEHTA B OCHOBHOM IIKOJIE YUEHUKH 3HAKOMSTCS C DJICKTPOHHBIMH CHOCOOaMH
W3MEpPEHUI U BBIYMCIICHHIA.

biok o6GopynoBaHus s y4YeHHUYECKUX palOoT mo ¢usuke chopmupoBaH Ha 06a3e MepeydHs
000pYI0OBaHUs /ISl IPOBEJICHNS OCHOBHOTO TOCY/IAPCTBEHHOTO dK3aMeHa 1o ¢usmke. Mcnonp3oBanne
npuOOpOB W OOOPYAOBaHUS C EAMHBIMH Ui BCEX OOYJAIOIMIUXCS XapaKTEPHUCTUKAMHU TMO3BOJISET
CTaHJIAPTU3UPOBATH MPOIIETYPHI BBHITIOTHEHUS SKCIIEPUMEHTAITLHBIX 3a[aHUI Ha YK3aMEHE U 00eCIICYHTh
HA/IKHYIO OIEHKY Pe3yJIbTaTOB Ha OCHOBAaHHWHW JKCIEPTHOW MPOBEPKH OTBETOB oOydarommxcs. [Ipu
3TOM OCHOBAHHWEM I BBIBOJA O NMPABWJIBHOCTH IPOBEJACHUS JIAHHOTO OIBITA SIBJISIOTCS PE3YJIbTATHI,
MOJTYYEHHBIC YUAITUMHUCS TIOCPEICTBOM MPSIMBIX U3MEPEHUH 3a/IaHHBIX (PU3HUECKUX BEITUIHH.

HaGop st mpoBeneHUss OCHOBHOTO TOCYAApCTBEHHOTO 3K3aMEHa 00€CIeurBaeT pa3padOTKy
HECKOJIBKUX OJIHOTHITHBIX 3aJaHWi TIPH HCIOJL30BAaHUU OJMHAKOBOTO OOOPYIOBAaHUS C Pa3HBIMH
XapaKTepUCTUKaMHU. DTOT MOJXOJ Ieleco00pa3HO HCIMOIb30BaTh U MPHU MPOBEACHUU (POHTAIBHBIX
OTIBITOB M JTabopaTopHbIX paboT. Hampumep, npu nmpoBeaeHUH UCCIEIOBAaHUS 3aBUCUMOCTH CHIIBI TOKa
OT HaIPsDKEHUS MOKHO BBIZICTIUTH B KJlacce TPYIIbI, KOTOpbIe OyayT MPOBOAUTH JAHHOE UCCIIeI0BAaHUE,
UCIOJIb3YSl PE3UCTOPHI C Pa3HbIM CONPOTUBIEHHEM, M JamMmnouky. [lo pe3yabTaram MOXHO CpaBHUTh
MOJIyY€HHBIE 3aBUCHMOCTH, OOCYAWTh TpaHMIBI BBIMOJHEHHs 3akoHa OMa JUid ydacTKa LIemH,
OTIPEENIUTh COMPOTUBRIIECHUS PE3UCTOPOB.

Crnenyer OTMETHUTb, UYTO NPU MPOBEACHUH (POHTAIBHBIX OIBITOB M J1a0OPAaTOPHBIX paboT B
OCHOBHOM IIKOJie TpeOyeTcsl 3aluch pe3ylbTaTOB BCEX MPSMBIX U3MEPEHUN C y4yeToM abCOIOTHOMN
MOTPEIIHOCTH. 37IECh MPH UCHOIB30BaHUU TPAJAULMOHHOTO 000pYyA0BaHus (MEH3YpPOK, TUHAMOMETPOB,
TEPMOMETPOB) U CTPEJIOYHBIX aMIIEPMETPOB U BOJILTMETPOB a0COIIOTHYIO MOTPEUIHOCTH 1I€JIECO00pa3HO
CBSI3BIBATH C LICHOM JleieHus mpubopa, a npu nepexoie K HudpoBbIM HHCTpyMEHTaM (LU(POBBIE BECHI U
JAaTYMKH) YYUTHh paboTaTh C ONMHUCAHUSAMH S3TUX NPHOOPOB, BBIACAS JaHHBIE 00 aOCOTIOTHON
MOTPEIIHOCTH, U0 MpeiaraTh 3HaUeHHE TMOTPEITHOCTH B TEKCTE 3aaHUM.

[Ipn mpoBeneHUM HCCIEIOBAHUS 3aBUCUMOCTEH OIHON (PU3WYECKOW BEIMYMHBI OT JAPYrou
y4aniuecs JO0JKHBI OCBOUTH MOCTpOeHUE TpaduKoOB ¢ yKazaHUEM aOCOTIOTHBIX MOTPELIHOCTEH, a Mpu
MPOBEJICHUU pabOT Ha MPOBEPKY MPEANOJIOKEHUI — yMEThb CpaBHUBATh 3HAUEHUS JBYX MPSMBIX
U3MEpEeHUN C Y4eToM aOCOJIOTHOW TMOTPEIIHOCTH (HampuMep, IyTeM CpPaBHEHHS HMHTEPBAIOB
MOJIy4YE€HHBIX 3HAU€HUN Ha 4ucioBoil ocu). [IpoBeneHune n3mMepeHuit U UCCcle0BaHUuN B Kypce (DU3HKU
10-11 kmaccoB MOMOJHSIOTCS MCIHOJB30BAaHWEM OTHOCHUTENBHBIX MOTPEUIHOCTEH, yJamiuecs TOJIKHBI
HAYYUTHCS PACCUUTHIBATH OTHOCUTEIbHBIE TIOTPEITHOCTH B TIPOCTEHUIITUX CIIydasX MPSMbIX U3MEPEHHH 1
CpaBHHMBATh TOYHOCTh PA3TUYHBIX U3MEPEHUI.

OcHamenue Juis W3y4eHUs OHOJIOTUM TIPEJICTaBICHO KOMIUIEKTAMH JIEMOHCTPAIMOHHBIX
BIIQXKHBIX MTPEMapaToB, repOapreB U KOJUIEKIUH 10 pa3HBIM TeMaM Kypca OHOJIOTHH, a Takke HU(pOoBoi
naboparopueil Ans MpoBeleHus mpakTudecknx padbot. Kpome Toro, nmpu m3ydeHUU OHMONOTHH MOXKET
MCIO0JIb30BaTh MU (poBas 1aboparopust o OMOJIOTHH (KaK TOTIOTHUTEIBHBIN JIEMEHT AJIs1 YTIyOJIeHHOTO
U3Y4EHHUs Kypca).




B yuebGHOM mporiecce ydamipecs TOJDKHBI HOJTYYUTh BO3MOXHOCTh YYBCTBEHHOTO BOCHPHUSTHS
U3y4aeMbIX SBICHHA U 00BeKTOB. OJHAKO M3ydyaeMble SBICHHS U OOBEKTHI HE BCETr/la MOTYT OBITH
HETMOCPEICTBEHHO BOCIPOM3BEACHBI WM MOKa3aHbl B yUeOHOM mMoMmelieHn. B aTom ciydae yaeOHOe
000pyZIOBaHUE J]A€T BO3MOKHOCTh MX BOCIIPOM3BECTH OTOCPEIOBAHO, Yepe3 KOJUICKLHUIO, repOapHbIi
JMCT, MEKpOTIpEnapar, MoJielb, BUIeO(pparMeHT u T.11.

BnaxHble mpenapaThl IMPEACTaBISAIOT COO0ON HaTypaibHble OOBEKTHI, CMOHTUPOBAHHBIE Ha
CTEKJISIHHOW IJIACTUHKE U OMYIIEHHbIE B CTEKJIIHHBIN WINHIP C KOHCEPBUPYIOUIEH KHUAKOCTbIO, TMO0
[IPE/ICTaBJICHHbIE B IUIACTHKE. 3JI€Ch IPEAaraloTcs TOTalbHbIE Ipernaparhbl, MO3BOJIAIOIIME HU3y4aTh
BHEIIIHEE CTPOEHUE OpraHu3Ma WiM ero uactu, (Hampumep: «Kopenb 0000Boro pacrtenust c
KiIyOeHbKaMmy», «laarokay); aHATOMHYECKHME NpenapaThl, NpEAHA3HAYCHHbIC [UIA W3Yy4EHUS
BHYTPEHHETO CTPOEHUS OPraHu3Ma WM €ro OpraHoB (Hanpumep: «BHyTpeHHee cTpoeHHe JIATYIIKIY,
«BHyTpeHHee cTpoeHHe NTHUIb»); OMOJIOTMYEcCKHEe Mpenaparthl, AAIONIME MPEACTaBIECHUE O CTaIuiX
pa3BuTUs opraHusma (Hampumep: «Pa3BuTHe KOCTUCTON pbIOb», «Pa3zBuTHEe KypuIbl»). BnaxkHbie
IpenapaThl UCHOJB3YIOTCS KaK pa3JaTOYHBIM MaTepuan B IMpPOLECCe NEMOHCTpAlMM MpPH U3Yy4E€HUU
HOBOT'0 MaTepuaja WK B IPOLIECCE BBITIOJIHEHUS MPAKTUUECKUX 3a/1aHUM, pa3pab0TaHHBIX HA UX OCHOBE.

I'epbapuu — cobpanue mpeccoBaHHBIX, 3aCYLIEHHBIX PACTEHUN WJIM UX YacTel MOMOTaloT U3y4aTh
pacTeHrne B KaOMHETe W y3HABaTh €ro B MPHUPOJE, a TrepOapu3anus — Haubosee MpocToil crocod
COXpAaHEHUs PACTEHHW M WX YacTed B TEUYEHHUE [JIMTEIbHOrO BpeMeHU. B mepeuHe mnpemiaraercs
cucreMatuyeckuil repOapuii (Hanpumep, «OCHOBHBIE TPYINIBI pPacTeHU») W repbapuil mo ooumeit
Oouonoruu (KOTOPbIA TO3BOJISIET MPOMJUTIOCTPUPOBATH H3MEHUYUBOCTb, HCKYCCTBEHHBIM 0OTOOp,
CUCTEeMAaTUYECKUE KaTEerOpHUH U BUI000pa30BaHUE, TUBEPTe€HIUS M KOHBEPIeHIIMs, TOMOJIOTUYHBIE U
aHAJIOTMYHBIE OPraHbl, pyIUMEHTapHbIEe OpraHbl, apoMopdos, uanoanantanus (GEHOTUII U TE€HOTHII,
MOJIMIIIOU NS, OTJAJIeHHasl THOpUANU3aIHs, B3aUMOIEHCTBUE PAaCTeHUN ¢ aOMOTHYECKUMU (aKToOpaMu
Cpenbl, B3aUMOJCHCTBHE pacTeHUW ¢ OuoTHYecKHuM (akTopamu cpenbl). ['epOapHbIi MaTepuan
HCIOJIL3YIOT KaK pa3aTOyHbI MaTepuan i JeMOHCTPALUU U3y4aeMbIX 0ObEKTOB, AJIsl BHIMOJIHEHUS
MPAKTUYECKUX 3aJaHUN NP 3aKPETUICHUN MaTepuana Wik IMarHOCTUKU y4eOHBIX Pe3yIbTaToOB.

Takxke mnpeacTaBieHbl KOJIEKIMH — HAa0OpHl MPEIMETOB WJIM BEIIECTB, MOJAOOPaHHBIX IO
onpezeneHHbIM npu3HakaM. OObeKTaMu WX MOTYT OBITH paclpaBiI€HHbIE M 3aCylICHHbIE HACEKOMBIE,
pakooOpa3Hble, PAKOBUHBI MOJUIIOCKOB, OT/AEIbHBIE YaCTH CKEJIETOB JKMBOTHBIX. B KoJIEKIusax
COUETAIOT HaTypalibHble OOBEKTHI C MX M300paKEHHEM B BUJE PUCYHKOB WM MYJSDKEH — MMHTAIUI.
[Ipennosxennsie B nepeuyHe Mop(oaornueckue KOJUIEKINHN Jal0T MPEICTaBICHUE O BHEIITHEM CTPOSHUHU
OpraHoB WMJIM MX YacTel, MO3BOJISIOT MPOBOAUTH CPaBHEHHUS OOBEKTOB, BBISICHATH MX OOLINE YEpPThl U
yepThl paznuuus (Hampumep: «lIlpencraButenu OTpsAIOB HACEKOMBIX» M JIp.); 0OLIeOHOTIOTHYECKHE
KOJUIEKIIMHM IO3BOJISIFOT BBIACHATH B3aWMOCBSI3M B OpPraHUYECKOM MHpE, paccMaTpHUBaTh pPa3BUTHE
OpraHu3MOB, MPOCIIEKUBATH 001Ie0HOI0OTHnYecKre 3aKOHOMepHOCTH (Harpumep: «lIpuMepsl 3aUTHBIX
MPUCTIOCOONIEHN y HaceKoMbIX»). Komnmekuuu, xkak U repOdapuu, HCIOJB3YIOT KaK pa3gaTOYHbIN
MaTtepuan I JEMOHCTpAIMH M3y4aeMbIX OOBEKTOB, UISl BBIOJHEHHUS MPAKTUYECKUX 3aJaHUil Hpu
3aKpeIyICHUH MaTepralla Wi AUarHOCTUKH YUeOHBIX pe3ylbTaToB.

O3HakoOMJIEHHE y4YalIuXcs ¢ MUKPOCKONMYECKHUM CTPOCHHEM KUBBIX OPTaHU3MOB — OJIHA U3
[JIABHEHIIMX 3a7a4 HAayKH, IO3BOJISIOIIMX MOJBECTH IIKOJBHUKOB K TOHHMAHHUI €IUHCTBA
opranuueckoro mupa. Jlns mpoBeneHust 1ab0paTopHbIX paboT B HUGPPOBYIO J1aOOPATOPUIO BKIIIOYEH
MHUKpPOCKOTI, @ B KOMIUIEKTE MOCYAbl M 00OpYAOBaHUS OOIEro HazHau€HHs MMEIOTCS HEOOXOMMoe
OCHAIIIEHHUE JUIs TPOBEICHUS J1TaOOPATOPHBIX PabOT.

Hudposas mabopartopusi BKIOYaeT HaOOp Ui M3rOTOBIEHMS MHUKpompenapatoB. Caexue
IpenapaTsl M3rOTaBIUBAIOT JJIsi HEMEUIEHHOTO paccMoTpeHus. K HUM OTHOCSATCS KMIKOCTHBIE
(00BEKTHI 0OBIYHO TIOMEIIAIOTCS B BOALY, a IPENapaThl COXpaHIIOTCS B TEUCHHE HECKOJIBKUX JIHEH ), cyxue
(HarmpuMep, YacTUIly NTHYBEro Iepa, MPOCTO MOJIOKUTh Ha MIPEIMETHOE CTEKJIO 1 MUKPOCKOITUPOBATh),
KHBBIE MperapaThl (Ma3KH — Karlli ’KHUJIKOCTH, HAallpUMep KPOBH) U BUTaJIbHbIE MpenapaTsl (KOTOpbIe
UCTOJB3YIOTCS JUIi M3Y4YEHUS MAaJOKIETOYHbIX OOBEKTOB (IIPOCTEHINUX,



KOJIOHHH BOJOpOCHeH), JUisl HaOmroaeHus JABWKEHUsS (Tydenbku, ameOwr). I[lpuroroieHue
MUKpOTIpenapara BbIPa0aThIBACT Y YYalllerocsl HABBIKA CAMOCTOSTENILHOW PabOThl, aKTUBU3UPYET MX
[I03HABATEIbHYIO JICATEIbHOCTh ¥ 3HAKOMUT C TEXHUKOW M METOJIMKON HAYIHOTO UCCIICIOBAHMS.

Cnemyer OTMETHTh, YTO HApsSIy C WCIOJIL30BAHUEM IEPEUYUCICHHOTO BHIIIE Y4eOHOTO
000Opy/OBaHUs BAXHYI POJb B H3YYCHUU OWOJIOTMM WIPAIOT MPUPOJHBIE OOBEKTHI, TaK Kak B
OOJIBIIMHCTBE CITYYacB TOJBLKO OHH MOTYT 00€CIeYnTh HAaHOOJIBITYI0 KOHKPETHOCTh Y TIOJTHOTY 3HAHUH
YYaIuXxcs, MOMOTalT (POPMUPOBAHKIO Y HUX MPABWIBHBIX OMOJOTHYCCKUX 3HaHHMA. K TakuM >KUBBIM
00BEKTaM OTHOCAT PACTCHHS, >KHBOTHBIC JKMBOTO YTOJIKa, akBapuyma, TeppapuyMma. DP(HEeKTHBHBIM
CPEICTBOM 3HAKOMCTBA C TIPUPOJHBIMA OOBEKTAMHU SIBISIOTCS OKCKYPCHU B OHOJIOTHYECKUE U
KpaeBeUeCKne My3ed, OOTaHWYECKHE Cajbl, 300TMApKH W OKPYKAMIIHWE IIKOJy €CTECTBEHHBIC W
MCKYCCTBEHHBIC TTPHPOJIHBIC COOOIIECTBA.

TpamuIMoHHbIE OMOJIOTUYECKHE MYJISKU M MOJICITH B HACTOSIIEE BPEMs YCIICIITHO 3aMEHSIOTCS
u(poBEIMH  00pa30BaTEIILHBIME ~ pecypcamMu: BHICOPparMEeHTaMH, aHWUMAIlMeH, BHUPTYyaJTbHBIMU
naboparopusimu. [{udpoBeie 0OpazoBaTeabHBIE PECYpChl HE MOTYT CTaTh IOJIHOIEHHOW 3aMEHOM
pEATbHBIX PHPOJHBIX O00BEKTOB, HO JAIOT BO3MOXHOCTh TIO3HAKOMHTHCS ¢ 00JIee MTUPOKUM KPYroM
00BEKTOB, CO3/IAI0T MPEAMOCHUIKY JJI1 MHTEHCU(PHUKAIIMK 00pa30BaTEILHOTO Mpoliecca U 00eCTICUNBAIOT
HE3aMeUTUTEIHLHYI0 OOPAaTHYIO CBSI3b, KOMIBIOTEPHYIO BH3yaTH3aIlMi0 HHPOPMAIH, aBTOMATH3AIUIO
yIpaBlieHUs] yIeOHOH JeATEeTbHOCTRIO U KOHTPOJIb €€ Pe3yJIbTaTOB.

OcHaieHre Ui U3YYCHHUS] XUMUHU TIPEJICTABICHO B BHJIC JEMOHCTPAIIMOHHOTO 000PY/I0BaHHUS,
KOMITJICKTAa XUMUYECKHX PEAKTHBOB ¢ HEOOXOIUMBIM 000PYIOBaHUEM U3 OOIIET0 KOMILIEKTa MOCYIBI U
000pYyIOBaHUS JUII YYEHUICCKIX OTIBITOB M KOMITJICKTa KOJIICKITUH. KpoMe Toro, mpu H3ydeHHH XUMUH
WCIIOJIB3YeTCS 00MIas JiIsi €CTECTBEHHOHAYYHOTO IMKIA ITUPOBas JIabopaTopusi, a Takke IUQpoBas
nmabopatopus Mo XUMHUH (KaK JOTIOJTHUTEIBHBIN 3JIEMEHT JUIS YTITyOJICHHOTO N3YYICeHUS XHMHH).

Jlemoncmpayuonnwlil dsxcnepumenm SIBISIETCS BaXKHOM 4acThlO OOy4eHHsS] XUMUU. 371€Ch BaXXKHO
MTOMHHUTD, YTO MPHU €T0 MIPOBEACHUH 0053aTEIHLHO J0DKHBI OBITH COOJIIOICHBI BCE HEOOXOMMBIC ATAITbI:

MOCTaBKa LIeJTU SKCIIEPHUMEHTA,

OTHCaHKe HEOOXOAUMOTO JJISl €T0 BBIMIOJIHEHUSI 000pyI0BaHUS U PEAKTUBOB,

IJIAaHUPOBAHUE MOPSIJIKA TIPOBEICHUS,

OTIMCaHHE UCXOHBIX BEIIECTB,

MIPOTHO3UPOBAHUE OXKUAAEMBIX B PEAKIMOHHOM CMECH U3MEHEHUH U  pe3ylbTaToB
AKCIEPUMEHTA,

OTHCaHKE U3MEHEHU, MPOU3O0IIEIIINX C BEUIECTBAMH,

(hopMynHpOBKa BHIBOJIOB U3 SKCIIEPUMEHTA,

CO3/JaHME€ PUCYHKA SKCIIEPUMEHTAILHOM YCTAHOBKH U COCTaBJICHHUE YPaBHEHUS pPEaKIuil.

B mpouecce mpoBeneHusi IeMOHCTpaluii, y4allhecs OCBAaUBAIOT 3Tallbl NpOBedeHUss Onblmd,
o3ToMy Hanbosnee Y3PPEKTUBHBIM SABISETCS HE MPOCTOE OMUCAHHUE OMBITA YUUTEIEM, a UCIIOJIb30BaHUE
aspucmuyeckotli beceowl. [Ipu peanuzannu Takoro ClieHapus J1ake HE OUYEHb CIIOKHBIN OTBIT 3aHUMAaEeT
JOBOJILHO MHOTO BPEMEHH, HO CJIEJOBAaHHE €My TO3BOJIIET obecneuums NOHUMAHUE 00VHarUUMUC
npuemMos HayuHo20 NO3HAHUSL U UCHOIb308AHUE UX YIiCe 8 CAMOCMOSMENbHOU 0esimelbHOCIU 8 npoyecce
yuenuyeckoeo skcnepumenma. Ha HayanbHOM 3Tarne uzydeHus xumuu (B 8-9 kiiaccax) UMEHHO Takoit
MOAXOJl TO3BOJISIET JOCTHYh MAKCHUMAalbHOW 3(PQPEKTUBHOCTH OT IMPOBEAEHUS JIa0OpaTOPHBIX U
MPaKTHYECKUX paboT, a Takke cPOpMHUPOBATH y YUAIIHXCS OTBETCTBEHHOE OTHOIIIEHUE K IKCIIEPUMEHTY.

[Ipu oleHMBaHUHM YYEHHYECKHX MPAKTHUYECKUX paboOT Ier1ecoo0pa3HO YYUTHIBATH IOAXOIBI,
WCIOJIL3YIONINE B OK3aMEHAIIMOHHBIX MaTepuanax. Tak, B HacTodilee BpeMs TpeJyiaraercs
AKCIIEPUMEHTAJIbHOE 33aJlaHue, MIpelycMaTpUBAIOIIee BBIOOP IBYX BEIIECTB U3 MITH MPEUIOKEHHBIX U
MPOBEJICHUE C HUMH PEAKIIMH, OTpaKAIOUIUX XUMUYECKUE CBOWCTBA YKA3aHHOTO B YCJIOBHUH 3aJlaHUS
BemecTBa. OlleHWBaHWE HJIET Ha OCHOBAHHWU OTYETa yYEHHKa O MpojelaHHOW pabore (ypaBHEHUS
peaxiuii, BBIBOJBI O HAOMIOICHUSX) U Ha




OCHOBaHUU MPSAMOTO HAOIIOACHUS 32 JCHCTBUSMU yICHHUKA IO MTPOBEICHUIO OMBITOB. [Ipu 3TOM
BBIZICTISIFOTCS 3Tallbl OTOOPA BEIIECTB M CMEIIMBAHUS BEIIECTB B COOTBETCTBUU C MyHKTAMH
UHCTPYKLUU K paboTe.

BaxknedmuM  HampaBJeHHEM KaK  JIEMOHCTPAIIMOHHOTO, TaK U  YYCHHUYECKOTO
SKCIEPUMEHTa JOJDKHO CTaTh HCIOJIb30BaHHE HU(POBOM J1abOpaTopuu, KOTOpasl MO3BOJISAET
OpPraHW30BaTh XUMHYECKHHA SKCICPHUMEHT Ha NPUHIUIIAAIGHO HOBOM YypPOBHE, IMEPEUTH OT
KaueCTBEHHOW OIICHKM HAOJFOIaeMBIX SIBJICHHA K CHCTEMHOMY aHAJIM3y KOJUYECTBEHHBIX
xapakTepuctuk. Ilpm pabore ¢ pgarumkamu 1udpoBol naboparopun oOecTeunBaeTCs
aBTOMATHU3UPOBAHHBINA cOOp M 00paboTKa JaHHBIX, XOJ HPKCIIEPUMEHTA MOXKET OTOOpa)xaThCs B
BHJIE TPaQHUKOB WM TIOKa3aHUH NMPHUOOPOB, a PE3yIbTATHl SKCIIEPUMEHTOB MOTYT COXPAHSATHCS
JuMTenbHOE BpeMsi. Hanbosiee akTyallbHBIM JIJIsi XUMHH SIBJISICTCS TTEPEX0J K KOJIMYECTBEHHBIM
XapaKTePUCTHKAM, KOTOPBI MOKHO MPOMJUTIOCTPHUPOBATE CISAYIOIMIMMHE MTPUMEpaMU: U3yICHHE
CTpOCHHUsI TUIaMEHH, omnpezaeneHne pH B pa3HBIX cpenax, ONpenesieHHe CKOPOCTH PEaKIUH,
W3YYCHHE BIUSHUS KOHIICHTPAIIUN U TEMIIEPATyphl HA CKOPOCTh PEAKIIHH.

Hudposas mabopaTtopusi MO3BOJSAET PEATU30BATh MEXKIIPEJAMETHBIE CBSI3U C JPYTHMH
MpeIMeTaMH  €CTeCTBEHHOHAYYHOTO IIMKJIA, TIOCKOJBKY JaeT BO3MOXKHOCTH BBITIONHSATH
WHTETPUPOBAHHBIC y4eOHBIC UCCIICIOBAHUS 110 €CTECTBCHHBIM HayKaM, MPUMEHSTh U OCBaWBaTh
JJIEMEHTBI CTATUCTUKN U HHPOPMAIIHOHHBIC TEXHOJIOTHH.

B mporecce  popmupoBaHHS AIKCIEPUMEHTAIBHBIX YMCHHHA  YYal[UHCS  YYHUTCS
IIPEJICTaBIATh HHPOPMAINIO 00 MCCIe0BAHNN B YETHIPEX BHUIAX:

B 6epOaibHOM: OTUCHIBATH SKCIIEPUMEHT, CO3/1aBaTh CIOBECHYIO MOJEh SKCIIEPUMEHTA,
(GuKCHPOBaTh BHUMAHHUE HA U3MEPSIEMBIX (PH3UUECKUX BEIMYMHAX, TEPMUHOJIOTHH;

B Mabau4HOM. 3aTOJHATH TAOIUIIBI TAaHHBIX, JIEKAIINX B OCHOBE IMMOCTPOCHUS TpaduKoB
(TIpu 3TOM y ydamuxcsi BOSHUKAET MEPBUYHOE MPEACTABICHUE O MacIiTabaxX BEJINYHH);

B epaghuueckom: CTPOUTH rpaduKy MO TAOJUYHBIM JAHHBIM, YTO MO3BOJISIET MEPEHTH K
BBIJIBH)KCHHUIO THUIIOTE3 O XapaKTepe 3aBUCUMOCTU MeXAy GU3NYECKUMU BETMYMHAMU (IIPU 3TOM
yUdTEeNb IOKAa3bIBA€T MPEHMYIIECTBO B BU3YyaJlH3allMH 3aBUCHUMOCTEH MEXIy BEIUYMHAMU,
HarJIITHOCTh U MHOTOMEPHOCTB);

B aHanumuyeckom (B BUJE MAaTEeMAaTUYECKUX YPaBHEHUM): MPUBOJUTH MATEMaTHYECKOE
ONHCAHHE B3aUMOCBS3M (DU3MUYECKUX BENUYMH, MaTeMaTHueckoe O0000IleHHEe TMOTYyYeHHbIX
PE3yaBTATOB.

Hudpossle 1abopatopuu MO3BOJISIIOT CYIIECTBEHHO SKOHOMHUTH BpeMs, KOTOPOE MOKHO
MOTPAaTUTh Ha (POPMHUPOBAHHE UCCIEAOBATENLCKUX YMEHUN Y4YalllUXCs, BBIPAXKAIOUIMXCS B
CIIEYIOIIUX EHCTBUSX:

ompeesieHue NpooIIeMBl;

MMOCTaHOBKA MCCIIEI0OBATENIbCKOM 3a/1a4H;

TUTAHUPOBAHUE PEILICHUs 3a]a4u;

MIOCTPOCHHE MO/IEIIeH;

BBIJIBU)KCHUE TUIIOTE3;

JKCIIEpPUMEHTaJIbHAs MPOBEPKa TMIIOTE3;

aHaJIM3 TAaHHBIX SKCIIEPUMEHTOB WM HAOIIOACHU;

(hopmynupoBaHue BEIBOJIOB.

1.8. B OPTAHU3AIITMOHHOM PA3/IEJIE B nyHkTe «Y4eOHBIH IUIaH» MOIIYHKT
«KanennapHuslii yueOHbIH rpaduk» 100aBUTH CIEIYIOIIMM COAEPKaHUEM:

B kanukysnspHoe BpeMsi U BO BpeMs JIETHEro 03JI0POBUTENIHOTO OTAbIxa B LleHTpe
0o0pa3oBaHUsl €CTECTBEHHO-HAY4YHOH M TeXHOJOornyeckoi HampasiaeHHoOcTe «Touka Pocta»
OyayT GyHKIMOHHPOBATH 00BeANHEHHS 00yJatonuxcsi. QYHKIIUH U PeTIaMeHT UX JIeSTeIbHOCTH
Oy/IeT 3aKperyieH COOTBETCTBYIOIIUMU JTIOKYMEHTAMHU.

Take B kaHUKyIsipHOEe BpeMsi B lLleHTpe o0Opa3oBaHMsS €CTECTBEHHO-HAy4YHOH U
TeXHoJoruueckoil HampaieHHocTell «Touka Pocra» Oyaer mpoxoauTs moaroroBka k OI'D.
EI'D.



1.9. BOPTAHU3ALIMOHHOM PA3JEJIE B myHkTe «Y4eOHbIN muan» moamyHkT «I[lnan
BHEYPOUHOH AEATEIbHOCTU» T00ABUTh CIIEIYIOIIUM COACP/KAaHUEM:

B pamkax ucnonb3oBanus obopynosanus LleHTpa 00pa3oBaHusi eCTECTBEHHO-HAYYHOU U
TeXHOJorH4eckoil HampaBieHHoctedl «Touka Pocra» nHe menee 1/3 oObema BHEYpPOUHOM
JEATeNbHOCTH OOYYaIOIIMXCsl OPUEHTHPOBAHO HA TMOAJCPKAHWE €CTECTBEHHOHAYYHOH U
TEXHOJIOTUYECKON HaIpaBIEHHOCTEH 00pa3oBaTEIbHBIX MPOTpaMM, IIPU 3TOM 00BEM MPOTpamMM
€CTECTBEHHOHAyYHOW HaIlpaBJI€HHOCTH cocTaBisger He MeHee 20% ot oOmero oObema
BHEYPOUYHOH JESTEILHOCTH.

Ha  ©Oaze  Ilkonsl  peanusyrorcs JIOTIOJTHUTENbHBIE  00I1e00pa3oBaTeIbHbIC
00IIepa3BUBAIONINE MTPOTPAMMBI €CTECTBCHHO-HAYYHON U TEXHOJOTHICCKOM HAIIPABICHHOCTEH.

BHeypouHasi nesTenbHOCTh B KaHUKYJSPHOE BPEMS MOXKET PEaJIn30BbIBATHCSA B paMKax
TEMaTUYEeCKUX NpPOrpaMM, a TaKKe C HCIoJIb30BaHUWEM oOopynoBaHus lleHTpa oOpazoBanus
€CTECTBEHHO-HAYYHON M TEXHOJIOrMYecKoil HampaBieHHocTel «Touka Pocray. [IpegycmoTpeHo
(YHKIIMOHUPOBaHUE YUYEHUYECKUX OOBEAMHEHMH B KaHHUKYJIspHOe Bpems Ha Oaze LleHTpa
00pa3oBaHus ECTECTBEHHO-HAYYHOUN M TEXHOJIOTHYECKO# HampaBieHHocTel «Touka Poctay.

B memsix KOMIUIEKCHOTO COMpPOBOXKIEHUS JHearenbHocTH LlenTpoB «Touka pocTta»
nearoraMy OCYIIECTBICHUE UCIIOIh30BaHNE MyOIUKAINK U Y4€OHO -METOIMYECKUX MaTEPHAIIOB
(MHCTpYKLIMM,  METOOMYecKue  mocobus, HHGOpPMALMOHHBIE  MaTepHallbl,  MEPEeYHH
PEKOMEHTyEMBIX JTUTEPATYPHBIX HICTOUHUKOB, BUICOMATEPUATIBI U JIP. ):

. Pacnopsbkenne MunucreperBa npocsenienus Poccuiickoin @enepanuu NeP-6 ot 12
ssaBaps 2021 roma o co3mannu Ha 6aze 001eo0pa3oBaTeIbHBIX OPTraHU3aINi, PACIIONOKEHHBIX B
CEIbCKOM MECTHOCTH M MaJbIX TOpOJiaX, ILEHTPOB OOpa3oBaHUS ECTECTBEHHO-HAy4YHOU U
TEXHOJOTMYECKOU HAIPABIECHHOCTEN ;

o Meronuueckue pEKOMEHJAIUM 10 CO3JIaHMI0 peruoHanbHOM cetu LleHTpoB
obpazoBanusi [{udppoBoro wu rymanutrapHoro mpodmieir «Touka pocray Ha 0aze
00111€00pa30BaTEIbHBIX OpPraHU3alMi CETbCKOW MECTHOCTH W MajbIX TOPOJIOB (yTBEPKICHBI
Munnpocserienuns Poccun 25.06.2020 Bb-174/04-H);

. C.B. JlozoBenko , T.A. Tpymumna «Peanmuzamusi o0Opa3oBaTeIbHBIX MPOTPAMM
€CTECTBEHHOHAYYHOW M TEXHOJIOTMUYECKON HAampaBiICHHOCTEH MO (U3HKE C HCIOJIb30BaHHEM
obopynoBanus nenrpa «Touka poctay. Memooduueckoe nocooue. Mocksa, 2021;

. B. B. bycnakoB , A. B. IleiHeeB «Peanmuzamus oOpa3oBaTelbHBIX IPOTrpaMMm
€CTECTBEHHOHAYYHOW U TEXHOJIOTMYECKON HampaBlIEHHOCTEH MO0 OMOJIOTHUU C HCIOJIb30BaHUEM
obopynoBanus nentpa «Touka poctay. Memoouueckoe nocooue. Mocksa, 2021»;

. II. U. becnanoB, M.B. Jlopodeer «Peammzamuss 00pa3oBaTEIbHBIX IIPOrpPaMM
€CTECTBEHHOHAYYHOW U TEXHOJOTHYECKON HAIMpaBICHHOCTEH MO XHMHUU C HUCIHOJIb30BAHUEM
obopynoBanus neHTpa «Touka poctay. Memooduueckoe nocobue. Mocksa, 2021».
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	Личностные результаты
	Обучающийся получит возможность для формирования следующих личностных результатов:
	развитие познавательных интересов, интеллектуальных и творческих способностей; убеждённость в возможности познания природы, в необходимости разумного использования достижений науки и технологий для дальнейшего развития человеческого общества, уважение...
	самостоятельность в приобретении новых знаний и практических умений; готовность к выбору жизненного пути в соответствии с собственными интересами и возможностями;
	мотивация образовательной деятельности на основе личностно ориентированного подхода;
	формирование ценностного отношения друг к другу, к учителю, к авторам открытий и изобретений, к результатам обучения.
	Познавательные УУД
	Коммуникативные УУД
	Обучающийся получит возможность научиться:
	выдвигать и проверять экспериментально гипотезы о химических свойствах веществ на основе их состава и строения, их способности вступать в химические реакции, о характере и продуктах различных химических реакций;
	характеризовать вещества по составу, строению и свойствам, устанавливать при- чинно-следственные связи между данными характеристиками вещества;
	составлять молекулярные и полные ионные уравнения по сокращённым ионным уравнениям;
	прогнозировать способность вещества проявлять окислительные или восстановительные свойства с учётом степеней окисления элементов, входящих в его состав;
	выдвигать и проверять экспериментально гипотезы о результатах воздействия различных факторов на изменение скорости химической реакции;
	использовать приобретённые знания для экологически грамотного поведения в окружающей среде;
	использовать приобретённые ключевые компетенции при выполнении проектов и решении учебно-исследовательских задач по изучению свойств, способов получения и распознавания веществ;
	объективно оценивать информацию о веществах и химических процессах;
	осознавать значение теоретических знаний по химии для практической деятельности человека;
	создавать модели и схемы для решения учебных и познавательных задач; понимать необходимость соблюдения предписаний, предлагаемых в инструкциях по использованию лекарств, средств бытовой химии и др.


