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IHossicHuTeALHAA 3aANMMUCKA

JlononHuTENbHAs 00LEpa3BUBAIOLIAs IIPOrpaMMa €CTECTBEHHO-HAYYHON

HanpaBieHHoCTU «[IpakTuyeckas xumus» pazpaboTaHa Ha OCHOBE!

denepanbHOro 3akona ot 29 nexadps 2012 roma Ne 273-d3 «O06 oOpazoBaHuu
B Poccniickon @enepannny,

KoHnuenmmu pa3BuTusi JOMOTHUTEILHOTO O0Opa3oBaHus JAeTeil (yTBepkKaeHa
Pacnopsoxkennem IlpaButennsctBa Poccuiickoit ®denepammu or 04 ceHTaOps
2014 roga Ne 1726-p),

[Tpukaza MunucrepcTBa oOpazoBanus U Hayku Poccuiickoit @enepamnuu ot 09
HOsiOpst 2018 Toma Ne 196 «O6 yrBepxkaeHuu Ilopsiaka opraHuzanud u
OCYIIIECTBJIICHUSI 00pa30BaTENbHOM JCATENHHOCTH TIO  JOMOJTHUTEIHHBIM
0011e00pa3oBaTeIbHBIM MPOrPAMMaM,

®enepanbhbiii 3akoH 0T 31.07.2020 r. Ne 304-03 «O BHECEHUM W3MEHEHUN B
®denepanbHplii 3akoH «O0 oOpa3oBannm B Poccuiickoit denepamum» 110
BOIIPOCAaM BOCIIUTAHHUS 00yYaroluxcs,

[lucbma  Komwurera  oOmero u  mpodeccHoHaIbLHOrO  OOpa3oBaHUSs
Jlenunrpajackoit oonactu «O METOAMYECKUX PEKOMEHAAIUSIX 1O pa3paboTKe U
O0(QOPMJICHUIO JOTOTHUTENBHBIX OOLIEPa3BUBAIOIIUX TMPOTPaMM Pa3IUYHON
HanpasiieHHocTH» oT 01.04.2015 1. Ne 19-1969\15-0-0.

I[Tucema  Komwmrera  obmero u  mpodeccHOHATBHOTO  0O0pa3oBaHUS
Jlenunrpaackoir obmactu «O coO0JICHHH 3aKoHoAaTenbcTBa Poccuiickoi
Oeneparuu B chepe oOpa3oBaHUsT NpU  peau3aluyd  JOMOTHUTEIbHBIX
ob1epa3BuBaroimux nporpamm» o 09.04. 2014 Ne19-1932\14-0-0

[Ipukaza MunuctepcrBa npocemienus PD or 9 wnosops 2018 r. N 196
"O0 yrBepxkaennu [lopsiaka opraHu3alii U OCYIIECTBICHUSI 00pa30BaTENbHOM
NESITENHHOCTH T0 JIOTIOJIHUTENBHBIM 00111e00pa3oBaTebHbIM IporpaMmam’”,
[ToctaHoBneHHss [JaBHOrO TOCYZAapCTBEHHOrO CaHUTapHOro Bpadya P® or
18.12.2020 Ne4l «OO0 ytBepxkaeHun canutapubix npasun CII 2.4.3648-20
«CaHuTapHO-3TUAEMHUOIOTMUECKHE TPEOOBAHUS K OpraHU3alusIM BOCITUTAHUS U
oOy4eHUs1, OTAbIXa U 03/IOPOBJICHUS JETEH U MOJIOJICIKI.

Ha3HaueHMe NporpaMmbl:

Ui OOyYaroIIUXCs TporpaMma OO0ECIeUYMBaeT pealu3aliio UX IpaBa Ha
uHpopManmro o0  oOpa3oBaTelbHBIX  yclyraXx, IIpaBa Ha  BBIOOp
o0pa30oBaTeIbHBIX YCIYT U NMPaBa HA TAPAHTHIO KAYECTBA MOTYIaeMbIX YCIIYT;

nporpaMma onpeacsicCtT MHNpUOPHUTCTBI B COACPKAHHMHN  OOIMOJIHUTCIIBHOI'O
06p330BaHI/IH u CHOCO6CTByeT HHTCIrpallul 1 KOOpAWHAIIMU OCATCIIBHOCTU II0
peain3daliii JOIIOJITHUTCIbHOI'O O6pa30BaHI/I}I;

InporpaMma ABJIACTCA OCHOBAHHCM JIA OIIPCACICHHA KadCCTBa pcCairu3alin
JOITIOJIHUTCIIBHOI'O O6paSOBaHI/I${.

Kareropus odovuawommxces . yvawuecs 14-15 rem




Cpoxu ocBOEHHSI MPOrpaMMBbl: / 200

O0beM vyueoHoro Bpemenu: 34 uvaca

dopma 00YVUECHMSA: OUHAA.

Pexum 3ausauii: 1 uac 6 neoenio

Pabouas mporpaMmma 1mo XuMuu Ha YpOBHE OCHOBHOI'O OOIIIEro 00pa3oBaHus
COCTaBJICHA HAa OCHOBE MOJIO)KEHU U TpeOOBaHUM K pe3yibTaTaM OCBOCHHUS
OCHOBHOI 00pa3oBaTeNbHOM NPOrpaMMBbl, IIPEICTAaBICHHBIX B DenepaibHOM
roCyJapCTBEHHOM 00pa30BaTeIbHOM CTaHAApTE OCHOBHOTO 0011ero 00pa3oBaHus,
YTBEPAKAECHHOIO MpruKa3zoM MuHUCTEpCTBa 00pa3zoBanus U Hayku PO Ne 287 ot
31.05.2021, c yuerom [IpumepHoii mporpammel BociuTanusi, OCHOBHOM
oOpazoBarensHOM mporpamMmmbl MOV Illymunosckas COIL ocHOBHOTO 00111€T0
oOpa3oBaHus, NMpUMeEpHON pabodeil mporpammbel MHCTUTYTaA cTpaTeruu pa3BUTHS
obOpazoBanus Poccuiickoit Akanemun oopazoBanus M, 2021 B COOTBETCTBUHU C -
[Tonoxxenunem o paboueit mporpamme yueoHoOro npeamera, kypca MOY
[ymunosckasikas COILI n opueHTHpOBaHA HA peanu3aluio B IIEHTpe 00pa30BaHMS
€CTECTBEHHOHAYYHOW U TEXHOJIOTMYECKOM HampaBieHHOCTeN «Touka pocTtay,
cozganHoro Ha 6aze MOY «llymunosckas COLL» ¢ nenbro pa3Butus y
00yJaronMxcsi €CTECTBEHHOHAYYHOM, MaTeMaTHYeCKOU, HH()OPMAITMOHHON
IPaMOTHOCTH, (POPMUPOBAHUS KPUTHIECKOTO U KPEATUBHOTO MBIIIJICHUS,
COBEPIIECHCTBOBAHUS HABBIKOB €CTECTBEHHOHAYYHOUN M TEXHOJIOTMYECKON
HAIPABJICHHOCTH, a TaKXKe JIJIsl IPAKTUIECKON OTpabOoTKH y4eOHOro MaTepuasa 1o
yueOHbIM npeameram «Duzukay, «Xumusny», «buonorus, «TexHomorus.

Ha 6a3ze uentpa «Touka pocTtay oOecrneunBaeTcsl peaau3aius
o0pa3oBaTeNbHBIX MPOrpaMM €CTECTBEHHOHAYYHOM W TEXHOJOTMUYECKOM
HaIPaBJICHHOCTEW, pa3pa0OTaHHBIX B COOTBETCTBUU C TPEOOBAHUSIMU
3aKOHOJATENbCTBA B cepe 0oOpa3oBaHMsI U C Y4ETOM pPEKOMEHAAIUN
denepanbHOro omneparopa y4eOHOT O npeaMeTa «XUMH».
OOpazoBaTenbHas mporpamMma IO3BOJSIET WHTEIPUPOBATH PeaTnu3yeMble
3]1eCh TIOJIXOJIbI, CTPYKTYPY U COJIEpKaHHE MPU OpPTaHU3AIUU OO0yUCHHUS
XUMUU B 9 KjaccaxX, BBICTPDOGHHOM Ha 0a3ze J000ro W3 JIOCTYIMHBIX

y4e0HO-METOIUIECKUX KOMILJIEKCOB (YMK). Hcnonb3zoBanue



o0OpyI0BaHUS IIEHTpa
«Touka pocTay MO3BOJISIET CO3/]aTh YCIOBHUS:
* JUISL PACIIUPEHUS COAEPKaHUS IITIKOJIBHOT'O XUMHUYECKOT0 00pa30BaHus;
* VI TIOBBIMICHUS  TIO3HABATEIHHOW  AaKTUBHOCTH  OOy4alOUIMXCA B

CCTCCTBEHHOHAYYHOM 00J1aCTH;

* I Pa3BUTHSA JTUYHOCTH PEOCHKA B IMPOIECCe OOyUCHUS XHUMUH,
ero cmnocooHocTeld, GOpMUPOBAaHUS U YJIOBIECTBOPEHUSI COIMATBHO
3HAYMMBIX HHTEPECOB M MOTPEOHOCTEH;

[{eHHOCTH TIPOTPaMMBI 3aKTIOYAETCS B TOM, UTO yYaIAECs C IIOMOIIBIO KEWcC
— TEXHOJIOTHM TOJIy4aT BO3MOXKHOCTH TOCMOTPETHh Ha Pas3IMYHbIC MPOOIEMBI C
MO3UIIMY YYEHBIX, ONIYTUTh BECh CIIEKTP TPEOOBAHMI K HAYYHOMY HCCIIEOBAHUIO.

AKTyallbHOCTh TPOTpaMMBI B TOM, YTO OHa CO3JaeT YCIOBHUS IS
COLIMANILHOTO,  KYJbTYPHOIO W  MNPOGEeCCHOHAIBHOIO  CaMOOIPEICICHHUS,
TBOPYECKOW caMopeanu3alui JTUIHOCTH pebEHKa, (HOpMHUPOBAHHS XUMHUECKOU
IrPaMOTHOCTH. 3HAHWSIT WM yMCHHS, HEOOXOAWMBIC JUIS  OpraHU3AINH
WCCIIEIOBATEIBCKON NEATeILHOCTH, B OYAyIIeM CTaHyT OCHOBOM JIJIsi OpTraHU3aIiu
HAyYHO-UCCIICIOBATEIBCKON JICSITEIBPHOCTH B BYy3ax, KOJUIEIKaX, TEXHUKYMax M
T.1.

Bce wHHOBanuOHHBIE TMEAATOTHYECKHE TEXHOJOTHU HM3HAYAIBHO CTPOSTCA
HA KOMIIETEHTHOCTHOM TIOAXOJE U HaIlelieHbl B pe3ylbTare OoOydeHus Ha
Oynymyro  npodecCHOHAJIbHYIO0 JIEATEeNbHOCTh. JlaHHOE  yTBEpXKIACHHE W
OlpeneisieT aKTyaabHOCTh mnpuMeHeHHs «Keiic — Meroma» B TIPaKTHKE
obOpazoBanus. Kelic —  TEXHOIOTMHM  TPEACTABIAIOT  COOOH  rpymimy
o0pa3oBaTeIbHBIX TEXHOJIOTHH, METOJIOB M MPUEMOB OOYUYCHUS, OCHOBAHHBIX Ha
pEIICHNH KOHKPETHBIX MPoO0JeM, 3a/ad, IMO3BOJSIOT B3aMMOJICHCTBOBATh BCEM
00 yJaroIIMMCs, BKITIOUYas MPENo1aBaTels.

IIpu pa3paboTke mporpaMMbl aKICHT JENalics Ha BOIPOCH], KOTOPHIC B
0a30BOM Kypce XUMUU OCHOBHOM IITKOJIBI PACCMATPUBAIOTCS HETOCTATOYHO IMTOJTHO
WIN HE PacCMaTPHUBAIOTCS COBCEM. 3aJaud W yHPaKHEHHUS MOAOO0paHbI TakK, YTO
3aHATHS TIO WX OCMBICICHUIO W PEIICHHIO MPOXOAST JMOO MapauiebHO C

U3y4aeMbIM Ha YpOKax MaTepuaioM, JUOO KaK MOBTOPEHHE YK€ MOIYYCHHBIX



3HAHUM.

IIpakTH4yeckasi 3HAYUMOCTH MPOrpPaMMbI 3aKJIIOYAECTCS B TOM, 4YTO C
MOMOIIbI0 KEHC- TEXHOJOTHHM YJAeTCs aKTUBU3MPOBATH pa3iWyHbIe (HaKTOPHI:
TEOPETUUECKUE 3HAHUS 10 TOMY WIM HWHOMY KYypCy, HPaKTUUYECKUM OMBIT
o0y4aeMbIX, UX CIOCOOHOCTh BBICKA3bIBaTh CBOM MBICIIU, UJCH, MPEITIOKCHUS,
YMEHHME BBICIYIIATh aJbTEPHATUBHYIO TOYKY 3pEHMUSI, U APTYMEHTHPOBAHO
BBICKA3aTh CBOIO.

C momol1ibio 3TOro MeToaa o0ydJarolue MoJiydyaT BO3MOXKHOCTh MPOSIBUTH U
YCOBEPIIEHCTBOBATh AHAJIMTUYECKUE U OLICHOYHBIC HABBIKU, HAYYUTHCS pabOTaTh
B KOMaH/I€, IPUMEHSTH HAa MTPAKTUKE TEOPETUUYECKUI MaTepuall.

AKTYaJbHOCTh JAHHOM TIPOrpaMMbl 3aKJIIOYaeTCsi B BO3MOXKHOCTH
VM3YYEHHS YUYAIIUMHUCS HOBBIX TE€M, HE PAaCCMATPUBAECMBIX MPOrpaMMOM MPEAMETA,
C TIOMOIIBIO TPOOJIEMHO- CUTYaTUBHOTO OOYYEHHMsI C HMCIIOJIb30BAHHEM KEHCOB.
DTO MO3BOJISIET CTPOUTH 00YUYEHHE yUanuxcsi 9 KJ1accoB ¢ y4eTOM MaKCHUMaJIbHOTO

npUOIMKEHUS TPEIMETa XUMUU K MIPAKTUYECKON CTOPOHE JKU3HMU.

Heab: pacuupenue u yriayojieHrue 3HaHUH 110 IPEeIMETY, CO31aHie BOCIIUTHIBAIOIIEH

cpebl, 00ecreuBaroIIeH aKTUBU3AIUI0 MHTEIUICKTyIbHBIX HHTEPECOB yUaluXCs B
CBOOOIHOE BPEMSsI, PA3BUTHE 310POBOM, TBOPYECKH PACTYICH JIHYHOCTH,
MOJATOTOBJIEHHON  KU3HEACATEIHLHOCTH B HOBBIX YCJIOBHUSX, CIIOCOOHOM Ha
COLIMAJIBHO 3HAYMMYIO MPAKTHUYECKYIOIEATEIbHOCTD, PEATU3ALUI0 T00POBOIbYECKUX

HWHHUIUATUB.

3agaum kypca:
1. @opMUPOBaHUE TO3UTUBHON CAMOOLICHKH, CAMOYBaKECHMUSI.
2. DopMHUpPOBaAHNE KOMMYHUKATUBHON KOMIIETEHTHOCTH B COTPYJHUYECTBE:
— YMEHHE BECTH JUAJIOr, KOOPAUHUPOBATH CBOU JEUCTBUS C ACHUCTBUIMU
NapTHEPOB MOCOBMECTHOM ESTENbHOCTH;
— CIMOCOOHOCTH 100POXKENATENBHO U YYTKO OTHOCUTHCS K JTFOJSIM, COIEPEKUBATH;
— ¢opMUpOBaHUE COIUATBLHO aJ€KBaTHBIX CIIOCOOOB MTOBEICHUSI.

3. ®opMupoBaHHE CIOCOOHOCTH K OPraHU3alliu AEATEIbHOCTH U YIPABICHUIO €10:
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— BOCHIUTAHHUE 1IEJIEYyCTPEMIIEHHOCTH U HACTOMYHMBOCTH;

— (hopMHpOBaHKME HABBIKOB OPraHU3alMU pabovero NpocTpaHcTBa U
paloHaIbHOIOUCTIOIB30BaHUS pabOYero BpEeMEHH;

— ¢opMHpOBaHHE YMEHHUS CaMOCTOSITEIbHO M COBMECTHO IUIAHHUPOBAThH
ACSITEeNbHOCT W COTPYAHUYECTBO; —  (OpPMHpPOBAHHWE  YMEHHUS
CaMOCTOSITENTFHO U COBMECTHO IIPUHUMATH PEIIICHHUS.

4. DopMHpOBaHUE YMEHHS PEIIaTh TBOPUYECKUE 3aJaUH.

5. DopmupoBanue  ymMeHus  paboratb ¢ uHpopmauued  (cOop,
CHUCTEMAaTH3alMsA, XpaHEHHUE, UCTIOIb30BAaHUE).

YcaoBust Habopa.
[Iporpamma npenna3zHauena s aerei 14-15 ner.

B KOmIeKTMB NPUHUMAIOTCS BCE OJKENAIONINEe, HE WMEIONIUE MEIUIIMHCKUX
npotuBonokazanuii. HabGop mnpomsBomutcsi, HaumHass ¢ mas 10 10 ceHTsOps
TeKyIero roga. BoamMoxeH 1000p OTAETbHBIX 0O0YYIAOIINXCS B O0hEAMHEHHS 2-3
roJI0OB OOYYEHHsI B CIIy4ae OTYUCIICHUS U3 HUX JIETEH M0 KaKUM-JIMOO TPUYHNHAM.

Hanonnsemocms yuebnoiu 2pynnvl no 200am 00y4eHusl

MuHuManbHOE KOJIMYECTBO oOy4Jaromuxcs B rpymnme 12-15 yen.

OxupaeMbie pe3yJibTaThbl:

JlnuHOCTHBIE:
- B LIEGHHOCTHO-OPUEHTAIIMOHHOM cepe: UyBCTBO TOPJIOCTH 32 POCCUICKYIO
HayKy, OTHOLIEHUEK TPYAY, HEICYCTPEMIEHHOCTh, CAMOKOHTPOJIb U CAMOOLICHKA;
- B TPYJOBOM chepe: TOTOBHOCTh K OCOBHAHHOMY BBIOOPY JaJIbHEHIIeH
00pa3oBaTeIbHON TPACKTOPHH;
- B TO3HABaTENIbHOU cepe: MOTHBAIMS YYCHHS, YMEHHUE YMPaBIATH CBOEH
NIO3HABATEIbHOMN IEATEIIbHOCTH.

[IpenmerHsbIE:
- B IO3HABATENIbLHOU cdepe:
OIKCHIBATh IEMOHCTPAIIMOHHBIE M CAMOCTOATEIHHO MPOBEECHHBIE XUMUYECKUE
AKCIEPUMEHTBI; KIIACCU(PUIUPOBATh N3YUEHHbIE OOBEKTHI U SBJICHUS;
JlaBaTh OMPEEICHUS U3YICHHBIX TOHATUM;
OIMCBIBATh U pa3nyaTh U3yUYECHHBIEC BELIECTBA, IPUMEHSIEMbIE B IOBCEIHEBHOM
XKHU3HU; CTPYKTYpUPOBATh U3yYEHHBIA MaTepHal U XUMUYECKYIO WH(OPMAIIUIO,
NOJYyYEHHYIO U3 JIPYTUXUCTOYHUKOB;
JIeNIaTh BBIBOJIbI U YMO3AKIIIOUEHUS U3
Ha0JII01eHMIT; 0e301acHO o0pamarbes
BEIIECTBAMHU.



- B TPyZ10BO# cdepe:

IUTAHUPOBATh M OCYIIECTBIIATH CAMOCTOSTEIBHYIO Pa0OTy IO TIOBTOPECHUIO H
OCBOCHHIOTEOPETUYECKON YaCTH,

TUTAHUPOBATDH U MIPOBOJUTH XUMUYECKUN HKCIIEPUMEHT; UCIIOJIb30BATh BEIECTBA B
COOTBETCTBHHC UX MPETHA3HAYCHUEM U CBOHCTBAMH.

- B IICHHOCTHO - OPUEHTAIIMOHHOU cepe:

aHAIM3UPOBATh U OIICHMBAThL TTOCJICJICTBHSI JUISI OKpYKaromei
CpeliblOBITOBOM U

MPOU3BOJICTBEHHOW  JIEATEIbHOCTH YeJIOBEKa.

- B chepe 0€30MaCHOCTU KUZHEALATECIbHOCTHU

OKa3bIBaTh TIEPBYIO MMOMOIIb MPU OTPABJICHUIX, 0KOTaX M JPYTUX TpaBMax,
CBSI3aHHBIX CBEIIECTBAMH M TJaOOPATOPHBIM 000PYI0OBAaHUEM.

MertanpeaMeTHbIe!
- YMEHHE ONPEIETATh CPENICTBA, TEHEPUPOBATH UJEH, HEOOXOIUMBIE JIJIST KX
peanus3anuu;
- BJIaJICHHE YHUBEPCAIbHBIMH €CTECTBEHHO-HAYUYHBIMU CIIOCOOAMU
JESTENBHOCTU: U3MEpEeHne, Hab0/IeHrne, YIKCIIEPUMEHT, y4eOHOE HCCIIeIOBaHUE;
- YMEHHUE OMpeAeaTh HeM U 3a7a4u ACSITeIbHOCTH, BRIOUpPATh CPEICTBa
peaiM3aluy LEeId UNPUMEHATH UX Ha MPAKTUKE;
- HCTIOJIb30BATh PA3JIMYHbIE UCTOUHUKH JIJIs1 TOJYYEHHS] XUMUYECKON HH(OpMAaIIIH.
OcBoeHMe MporpaMMbl BHEYPOUHOU JIEATEILHOCTH 00YyUYalOIIUMUCS
[IO3BOJIUT MOJIYYUTHCIEAYIOLIHUE PE3YIJILTATHI:

B cepe pasBuTHS JUYHOCTHBIX YHHBEPCAJbHBIX Y4e€OHBIX A€iiCTBHI B

paMKax:

KoruutupHoro komnoHeHTa 0yayT chOpMUPOBaAHBI:

- DKOJIOTUYECKOE CO3HAHUE, IIPU3HAHUE BBICOKOW LIEHHOCTHU XU3HU BO BCEX €€

MPOSIBJIEHUSX ; IPABUJI TIOBEICHUS B UPE3BBIYANHBIX CUTYAIUAX;

- OCHOBBI COIUATLHO-KPUTHUYECKOTO MBIIIJICHUS, OPUEHTAIIHSI B OCOOCHHOCTSX

COIIMAJILHBIX OTHOIIEHUN U B3aUMOJEUCTBUM.

JlesTenbHOCTHOTO KOMITOHEHTa OyayT C(hOpMHUPOBAHEL:

- YMEHHE BECTU JTUAJIOT HA OCHOBE PABHOIIPABHBIX OTHOILIEHUN U B3aUMHOI'O

YBAXKEHUSI UTTPUHATHS,

- YCTOWYMBBIN TMO3HABATENbHBIA MHTEPEC U CTAHOBJIEHUE CMBICIO00pa3yrolen

(G YHKIIMMTTIO3HABATEILHOTO MOTHBA;

- TOTOBHOCTB BBhIOOpa PO(IIILHOTO 00pa30BaHMS.

[{eHHOCTHOTO 1 AMOIMOHAILHOI'O KOMITOHEHTOB Oy1eT chopMUPOBaHA:

- TIOTPEOHOCTh B CAMOBBIPAXKEHUU U CaMOpealin3aliy, COIMaIbHOM

npu3HaHuU. OOYyJarONIUICs TOTYIUT BO3MOKHOCTD IS

dbopMupoBaHUs:

- TOTOBHOCTHU K CaM000OPa30BaHUIO U CAMOBOCIIUTAHUIO;

- BRIPQXXEHHOM yCTOMUMBOW yueOHO-TI03HABATEIHHOM MOTHUBALIMK U UHTEpECca K
YYEHHUIO.

B cdepe pasBuTHS peryJsiITHBHbIX YHUBEPCAJBHBIX YUeOHBIX 1eCTBHI
o0yyarmmicst
Hayuwnrces:



- CAMOCTOAITEJIPHO aHAJIU3UPOBAaTh YCJIOBHUS JOCTHKEHHS LEIM HAa OCHOBE ydeTa
BBIJICJICHHBIX YUUTEJIEM OPUEHTUPOB JEHCTBHSI B HOBOM Y4€OHOM MaTepHUaIe;

- LIeJIETIONIaraHyIo, BKIIIOYAs IOCTAHOBKY HOBBIX Li€JIEH, IpeoOpa3oBaHue
NPAKTUYECKOM 3a/1a4MB IIO3HABATEIbHYIO;

- INIAHUPOBATh MYTU JOCTUXKEHUS LETeH.

[TosryuuTh BO3MOXHOCTD HAY4YHUTHCS:

- IPY TUTAHUPOBAHUHU JOCTUKEHUS 1IeJed CaMOCTOSTENbHO U aJeKBATHO
YUMUTBIBATH YCIIOBHSI HCPEJICTBA UX JOCTUKEHUS;

- CAMOCTOSITEIbHO CTaBUTh HOBbIE YU€OHBIE LIEJIH U 3aJaUH.

B cdepe pasBuTHs I03HABATEIbHBIX YHUBEPCAIbHBIX YUCOHBIX AeHCTBUI
o0yyarommicst

Hayuunres:

- MPOBOAUTH HAOIIOJEHUS ¥ SKCIIEPUMEHT IO, PYKOBOJCTBOM YUHTEIIS;

- OCHOBaM pEaJIN3aLNH ITPOEKTHO-UCCIIEI0BATEIBCKOMN AESITENbHOCTH;

- OCYILIECTBIISATh PACIIMPEHHBIN MOUCK MH()OPMALIMK C UCTIOIB30BAaHUEM PECYPCOB
OMOJIMOTEK UUHTEPHETA.

[ToyuuT BO3MOKHOCTb HAYUYHUTHCS:

- CaMOCTOSITEJIBHO IIPOBOJIUTD UCCIIEIOBAHMS HA OCHOBE IIPUMEHEHUS METO/I0B
HaOJII0/IEHNS] UIKCIIEPUMEHTA;

- CTaBUTb NIPOOJIEMY, apTyMEHTUPOBATh €€ AKTYaJIbHOCTb;

- OPraHu30BaTh UCCIEAOBAHUE C LEIBIO IPOBEPKU TUIIOTESHI;

- BBIIBUT'aTh THUIIOTE3BI O CBA3AX U 3aKOHOMEPHOCTSX IIPOLIECCOB;

- 1eJIaTh YMO3AKJIIOUEHUS U BBIBOAbI HA OCHOBE apIyMEHTALUU.

B cdepe pa3sBuTHSI KOMMYHUKATHBHBIX YHUBEPCAJIbHBIX Y4eOHBIX JeHCTBUM

o0yyarmicst

Hayuwurcs:

- aJICKBAaTHO MCIIOJb30BATh PEYEBBIE CPEACTBA ISl PELICHUS PA3JIMYHBIX

KOMMYHUKATUBHBIX 33]1a4; BIAJE€Th YCTHON U MUCbMEHHON PEYbIO;

- a[IEKBATHO UCMOJIb30BaTh PEUb IS INIAHUPOBAHUS U PETYJIALUUA CBOEH
JEATENbHOCTH;

- OPraHU30BbIBATh U MJIAHUPOBATh YUEOHOE COTPYITHUUECTBO C YUUTEIEM U
CBEPCTHUKAMU;

- CTPOUTH MOHOJIOTMYECKOE KOHTEKCTHOE BBICKA3bIBAHUC;

- MHTETPHUPOBATHCS B TPYIITY CBEPCTHUKOB U CTPOUTH MPOAYKTUBHOE

B3aUMOJEHCTBUE COCBEPCTHUKAMH U B3POCIBIMH.

[Tony4nTh BO3MOXKHOCTh HAYUUTHCS:

- OKa3bIBaTh IMOJJEPKKY U COACUCTBHUE TEM, OT KOI'0 3aBUCUT JOCTHKECHUE LIEIU B

COBMECTHOM IEATENBbHOCTH;

- Opath Ha ce0si THUIIMATUBY B OPTaHU3AIIMU COBMECTHOIO JIEHCTBUS.

@®opMbI ¥ BUIbI Y4e0HOI 1eITeJIbHOCTH

B npouecce 3aHATHI BEAYIIMMHA METOAAMH U IPUEMAMU OpPTaHU3ALUU
JESITEIIbHOCTH YUAIUXCS SIBIISIFOTCS :
— METOJ CJIyXOBOI'O BOCIPUSATHS U CIIOBECHOM IEepe1aun



UH(pOpMaIUK; IPUEMBIL: paccKas, JEeKIHs, TUCKyccusl, Oecena,

BBICTYILJICHUE;

— METOJ CTUMYJIMPOBAHUS U MOTHUBALUH;

IIPUEMBL: CO3JaHUE CHUTYallUM YCIIeXa, IIOOIIPEHUE, BBIIIOJIHEHUE TBOPYECKUX
3aJlaHdi, CO3/laHMe€ TPOOJEMHOM CHUTyallud, MPOTHO3UpOBaHUE Oyaymen
JESITeNbHOCTH, KOPPEKTHOE TMpeabsBIeHUE TpeOOBaHUM, 3aMHTEPECOBAHHOCTD
pe3yibTaramMu padoThI;

— METOJI ITepeaur MH(pOpMaALUHU C TOMOIIBIO TPAKTUYECKOMN A€ TEIbHOCTH;
IIPUEMBI: COCTABJICHUE IIJIAHA, TE3UCOB BBICTYIUICHUN, PEAAKTUPOBAHUE,
OLICHUBAHUEBBICTYIUICHUI, COCTABJIEHUE CXEM U TaOJuI;

— METOZ KOHTPOJIS;

NPUEMBI: aHAJIU3 BBICTYIUIEHUH, HAOJII0IEHUs], CAMOOILIEHKA, OLICHKA

TPYIIIBI, TECTHI, BBICTYINICHHS HA 3aHATHUAX, 3aIIATA IPOEKTA.

®opMbl OPraHu3aluu 00y4YeHHsI:
— IPYNIIOBBIC;
— WHJIUBUAYAJIbHBIC;
— (hpOHTAJIbHBIE.

q)OprI KOHTPOJIsI PE3YyJabTAaTOB OCBOCHUSA IIPOTPaMMbI

DOopMBbI KOHTPOJISA:
e TEKYIIUI KOHTPOJb (OLIEHKA aKTUBHOCTH MPU 00CYKIEHUU TTPOOJIEMHBIX
BOIIPOCOB, PE3YyJIbTATOB BBIMOJHEHUS JOMAIIIHUX 3aJJaHUl);
e TEMaTUYECKHI KOHTPOJIb (OIleHKA PE3yJIbTaTOB TEMATUUECKOT O

TECTUPOBAHMS);
e UTOrOBBIN KOHTPOJIb (OLEHKA PE3yJIbTATOB BHIMTOJIHEHUS PA3IMYHBIX
BapuanToB KM Mos)
Y4eOHO-TeMATHYECKHH TUIAH
Hcnonb3oBanue
Koxa- | obopynoBaHnus nueHTpa
Ne Tema 3ansaTHSA BO €CTEeCTBEHHOHAYYHOU 1
n/n 4acoB TeXHOJIOTHYeCKOM
HaIlpaBJICeHHOCTEH
«Touka pocta»
l. BemecTBa 3
1. | HemHoro wu3 wucrtopuum xumuu. XHUMHS BYEpA, JIeMOHCTpaLIMOHH
CEerofiHs, 3aBTpa. oe
o0opynoBaHue
2. | BemectBo, (pusndeckue cBOIICTBa BEIIECTB.
OTnuune 4UCTHIX BelecTB OT cMeceil. CriocoObl
pa3aeneHus CMeCen.
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IIpakTnueckass padora Ne 1  «CrocoOsl
pas3zeneHus cMecei».

Hudposas nadboparopust
MOXUMUH (0a30BBIi
YPOBEHb ), KOMIUICKT

MoCyZAbl U 000pyI0BaHUS

JUIS YYCHUYECKUX
OTBITOB ((hU3UKA, XUMUS,
OMO0JI0THs ), KOMILIEKT
XMMHUYECKHX PEaKTHBOB

1. XuMHYeCKHe peakiuu

[Mpu3naku xumuueckux peakuuii. Kimaccndukamms
XUMHMUYECKHUX PEaKLU 110 Pa3JInYHbIM IIPU3HAKAM.
DJIEKTPOIUTUYECKAS] JUCCOLUALMS.

DNEKTPOIUTHI U HEAJIEKTPOIUTHL. Peakiiuu HoHHOTO JIeMOHCTpaLIMOHH
oOmeHa. OKUCIUTETHLHO-BOCCTAHOBUTENIbHbBIE oe
peakiuu. OKUCIUTENIN U BOCCTAHOBUTEIIH. o0opyioBaHue

Jlabopatopnasi padora Ne 1 «Peakuusi 3aMenieHus
MEIM JKEJIe30M B pacTBOpE MEIHOTO Kyropoca,
BOJIOPOJIa IMHKOM B PacTBOPE COJSTHOW KHUCIIOTHI.

Hudposas mabopaTopust
MOXUMUH (0a30BBIiA
YPOBEHb ), KOMIUIICKT

NOCYIbI U 000PYAOBaHUS

JUTSL YICHUUECKUX
OTBITOB ((hU3UKA, XUMUS,
OMOJIOTHS ), KOMIUICKT
XMUMHUYECKHX PEaKTHBOB

JlabopaTopHass padora Ne 2 «Peakmusi oOmeHa
MeXIy KapOOHATOM KalblUi U COJSTHOW KHCIIOTOM,
XJOPUAOM Oapusi M CEpHOM KHUCIOTOI», «Peakius
paznoxxeHus ruapokcuna meau (I10)».

Hudposas mabopaTopus
MOXUMUH (0a30BBIA
YPOBEHb ), KOMIUJICKT

NOCYJIbI U 000PYAOBaHUS

JUTSL YICHUYECKUX
ombITOB ((hU3HKa, XUMUS,
OMOJIOTHS ), KOMIUICKT
XHUMHUYECKHX PEAKTHBOB
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1. MeTtaiabl.

XapaKTepI/ICTI/IKa MCETAJIJIOB T'JIAaBHBIX HOHprnH n Uux
COEIUHEHUN.

OO01as XxapakTepHCTUKA METAJJIOB IJIABHBIX
noarpynm -1 rpynn B cBsi3u ¢ UX MOJI0KEHUEM B
NEePUOJINYECKON CHUCTEME XUMUYECKHX 3JIEMEHTOB
J.W. MenneneeBa 1 0COOEHHOCTH CTPOEHUS UX
aTOMOB.

10.

XapakTepHble XMMUYECKUE CBOMCTBA IIPOCTBIX
BELIECTB U COCTMHEHUI METAJUIOB - IIEJIOYHBIX,
LIEJI0YHO3EMEIIbHBIX

JIeMOHCTpaIMOHHOE
o0opynoBaHue

11.

XapakTepucTUKA MEPEXOAHBIX JIEMEHTOB — ME/H,
JKese3a, aIIOMHHHS 110 X ITOJIOKSHHIO B
MEPUONYECKON CUCTEME XUMUYECKUX JIEMEHTOB
J.1. MenneneeBa u 0COOCHHOCTSIM CTPOCHHUS UX
aTOMOB.

12.

Meramisl B npupoAe: pyAbl YEPHBIX, LBETHBIX,
JparoLeHHbIX METaJlIOB. XapakTepHbIe
MeTaIn4eckue, (PU3NUecKue U XUMUYECKHUE
CBOMCTBA, BHYTPEHHEE CTPOCHUE METAJLIIOB.

13.

IlonsaTHe aKTUBHEBIX M NACCUBHBIX MeTaLIoB. [lonk3a
" BpCJ MCTAJUIOB IJIsl UCJIIOBCKA.

14.

DJEKTPOXUMUYECKUI PSAJT HAPSHKEHUN METAJIIOB.
Koppo3sus meramios. Mexanusm Koppo3uu
MmeTaiioB. Knaccugukanus Koppo3uu METaioB.
CriocoOsI 3amUThI OT KOPPO3UU. AHTHUKOPPO3HITHEIC
noKpbITHs. CILIaBBbI.

KoMmiekT Kouieknuii u3
CIICKA

15.

Peakiuu OBP ¢ ywactuemM MeTalsioB M UX
coenunenuit. llemouku npeBpamenuit (mo obpasiy
oro).

JleMOHCTpallMOHHOE
obopynoBaHue

16.

IIpakTnyeckas padora Ne 2 «KauecTBeHHbIE
peakLuy Ha HOHBI METAJIJIOBY

Hudposas naboparopus 1o
XxuMuH (6a30BBIH YPOBEHB),
KOMIUIEKT ITOCYIbI U
000pyIOBaHUS IS
YYEHUYECKUX OIBITOB
(pu3uka, xumus,
OMOJIOTHS ), KOMIUIEKT
XUMHUYCCKUX PCAKTHBOB

V. Hemerapiabl

13

17.

Hemerannsl B npupone. Hcnons3oBanue MPpUPOAHBIX
pPECypCOB.

18.

CTpOCHI/Ie daTOMOB HCMCTAJIJIOB.

19.

CTpOCHI/IH MOJICKYJI HCMCTAJIJIOB.

20.

du3nyeckue CBOMCTBa HEMETAJIOB.

21.

CocraB n CBOMCTBaA MMPOCTBIX BCIICCTB -

HEMCTAJIJIIOB.

22,

PSI,I[ OJICKTPOOTPUIATECIbHOCTH HEMETAJIJIOB.

23.

XnUMHUYecKHe CBOMCTBA HEMETAIIOB.

Hudposast 1aboparopust mo
xuMuH (0a30BBIN YPOBEHB),
KOMIUIEKT MTOCY/Ibl U
00opynoBaHus s
YYEHUYECKUX OIMBITOB
(pusuka, xumus,
OMOJIOT S ), KOMIUIEKT
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XUMHNYECKUX PCAKTUBOB

24.

IIpakTueckass IIKajla 3JIEKTPOOTPULATEIBHOCTH
aTOMOB.

25.

HemeTamisl — OKHCIUTEIN ¥ BOCCTAaHOBUTECIIH.
BzaumopeiicTBue ¢ MMPOCTBIMHU U CIIOKHBIMHA
BCIICCTBaM.

26.

OOmast  XapakTEepPUCTHKAa HEMETAJJIOB  TJIABHBIX
noarpynn IV-VII rpynn B CBSA3M ¢ MX MOJOXKEHUEM
B MEPUOANUYECKON CHCTEME XMMUYECKHUX JIEMEHTOB
J.U. MenneneeBa 1 0COOEHHOCTSIMH CTPOSHUS HX
aTOMOB.

217.

XapakTepHble XUMHYECKHE CBOWCTBA IMPOCTHIX
BEIIECTB M COEAMHEHUN HEMETaJUIOB - TaJIOT€HOB,
KHCJIOpOJIa, cepbl, a3ora, docdopa, yriaeposa,
KPEMHHUS.

28.

Pemienne 3amaHuii Ha COCTaBJICHUE YpPaBHEHUU
XUMHUYECKUX PEAKIUH.

29.

IIpakTnyeckas padora Ne 3 «DKcriepuMeHTaIbHbIE
3aJa4u 110 PaclO3HABAHUIO U MIOIY4YEHUIO BEILECTB

Iudposas madbopaTopus 1o
xumuH (0a30BbIi YPOBEHB ),
KOMIUIEKT MOCY/Ibl U
o0opynoBaHUS IS
YYEHUYECKUX OIBITOB
(pmsuka, xuMus,
OMOJIOT S ), KOMILIEKT
XUMHNYCCKUX PECAKTUBOB

V. Xumus u 310poBbe

30.

CoctaB M cpelncTBa COBPEMEHHBIX M CTapUHHBIX
CPEACTB THUIMEHBI, pOJIb XUMHUYECKMX 3HAHUM B
I'PaMOTHOM BBIOOpE 3TUX CPEJCTB; MOJIE3HBIE COBETHI
10 YXOAY 3a IOJOCTBIO pPTa.

31.

OCHOBHBIE COCTABIISIONINE 37J0POBOr0O 00pa3a
*u3HU. [IpaBuiia noanepxanus 310poBoro oopasa
KHU3HU. PoJIb XMMHMUECKUX 3HAHUI ITpU aHAIIN3E
B3aUMOJICHCTBUS OpPraHU3Ma C BHEIIHEW CPEOM.

V1. XuMus v dK0J10rus

32.

OcHOBHbIE BBl 3arpsi3HEHUN aTMocepbl U X
HCTOYHUKHU.

33.

Boma. Boma B wMacmrrabax rmraHeTsl. O4HcTKa
ATHEBOU BOJIBI.

34.

[TapuukoBeIii  3QQexT, T1I00aTbHOE TMOTEIJICHHE
KJIMMaTa U UX BO3MOKHBIE mOCienCTBUsI. O30HOBEIN
CIIOM M €T0 3HAYCHHE JJIsA JKM3HM Ha 3eMiIe. 3alura
aTMoc(depsl OT 3arpsI3HEHUS.

Conepsxkanue nporpaMmmbl

BEILECTBA (3 uaca)

Hemnoro u3 ucropun xumnn. XuMus BU€pa, CErOJHs, 3aBTpa.
BemectBo, ¢pu3znueckue cBOCTBa BELIECTB.

OTauymne YUCTHIX BelecTB OT cMecel. CriocoObI pa3ieIeHUs] CMECEH.
IpakTnuyeckas padora Ne 1 «CriocoObl pa3aeneHus cMecei».
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XUMHUYECKHUE PEAKIIUMU (4 gaca)
[Tpu3zHaku xumuyeckux peakiuil. Knaccupukanus XMMHUYECKHX peaKUUil MO pa3IMYHbIM
MpU3HAKAM. DJIEKTPOJIUTHYECKAsT NUCCOLMAIUA. DJIEKTPOJIUTHI U HEJIEKTPOIUTHI. Peakunun
MOHHOTO  oOMeHa. OKHUCIUTENIbHO-BOCCTAHOBUTENbHBIE  peakuuu. OKUCAUTENn U
BOCCTAHOBUTEIIH.
Jlabopatopnas paGora Ne 1 «Peakius 3aMelleHuss MEIU KEI€30M B PacTBOPE MEIHOTO
KyII0pOca, BOLOPO/IAa IMHKOM B PACTBOPE COJITHOU KUCIOTBI.
JlabopaTopHasi padora Ne 2 «Peakius oOMeHa Mexay KapOOHATOM KajbllUsS M COJSHOMU
KHUCJIOTOM, XJIOPUIOM Oapusi U CEpHOM KUCIOTONY, «Peakius pa3noKeHus TUIPOKCUIa METU
(ID».

METAJLJIBI (9 yacos)
XapakTepuCTUKa METAIUIOB IJIaBHBIX MOATPYIII U UX COSTUHEHU
OOmast xapakTepucTHKa MeTauioB riaBHeIX noarpymnn [-III rpymm B cBsizu ¢ ux
MOJIOKEHUEM B TNEPHOJAMYECKOW CUCTEME XUMH4YECKUX djemMeHTOoB J[.MI. MenneneeBa u
OCOOCHHOCTH CTPOEHHUS X aTOMOB.
XapakTepHble XUMAYECKHAE CBOKMCTBA MPOCTHIX BEIIECTB U COEAMHEHUN METAJIOB -
HIEJI0YHBIX, [EJTOYHO3EMETbHBIX.
XapakTepHUCTUKA MTEPEXOAHBIX JJIEMEHTOB — MEJIH, JKEJI€3a, ATTFOMUHUS 110 UX MOJ0KEHUIO B
MIEPUOIMYECKON cucTeMe XuMHIeckux aemenToB [[.1. MenneneeBa 1 0COOCHHOCTIM
CTPOEHUSINX aTOMOB.
Meramisl B npUpoOAe: PyAbl YEPHBIX, LBETHBIX, APArOLIEHHBIX METAJUIOB. XapAKTEPHbIE
MeTaInyeckue, (HU3NUecKue M XUMUYECKHUE CBOMCTBA, BHYTPEHHEE CTPOCHHUE METAJIOB.
[ToHATHE aKTUBHBIX U MACCUBHBIX METAJLIOB. [10b3a 1 Bpe METaIOB JJ1s1 YEIOBEKA.
DJIEKTPOXUMHUUYECKUN psAn  HanpsikeHuid wmetamioB. Koppo3uss meraiwioB. MexaHusm
Koppo3uu MetauioB. Kiaccudukanus koppo3uu MetauioB. CriocoObl 3allIUThl OT KOPPO3HUH.
AHTUKOPpO3UIHBIE TOKPBITUS. CIUIaBBI.
Peakuun OBP ¢ ywactrem wmertamioB W ux coenuHeHui. llemouku mnpeBpamieHuii (1o
obpaziy OI'9).
IIpakTnyeckas padora Ne 2 «KauecTBeHHbIE peaKIIMU HA HOHBI METAJLIIOBY

HEMETAJLJIbI (13 yacoB)
Hemeramnsl B ipupoje. Mcnoinb30BaHue MPUPOIHBIX PECYPCOB.
Crpoenne aTtoMOB HeMmeTaioB. CTpoeHHs MOJEKYJ HeMeTauioB. DU3MYECKUE CBOMCTBA
HemeTauioB. COCTaB M CBOMCTBA IPOCTHIX BEIIECTB — HEMETAJIOB.
Psn anekTpooTpuIaTeNbHOCTH HEMETAIIIOB. XUMHUYECKHE CBOKMCTBA HEMETAJIIOB.
[IpakTHueckass mIKajga >SJIEKTPOOTPULATEIBHOCTH aTOMOB. Hemeramisl — OKUCIUTENW U
BOCCTAHOBUTENH. B3auMoaeiCTBHE C MPOCTHIMU U CI0KHBIMH BEIIECTBAM.
OOmast xapakTepucTHKa HeMeTayioB riaBHeIX noiarpymm IV-VII rpynn B cBs3u ¢ ux
MOJIOKEHUEM B TEPUOAMYECKON cHcTeMe XuMmudeckux sieMeHtoB J[.MI. MenneneeBa u
O0COOEHHOCTSIMU CTPOEHUS UX aTOMOB.
XapakTepHble XUMHYECKHE CBOMCTBA MPOCTBIX BEUIECTB M COCAWHEHUNM HEMETAIOB -
raJIoreHoB, KMCIIOpOa, cephl, a30Ta, pochopa, yriepoaa, KpeMHHUS.
Pemrenue 3aannii Ha COCTABIICHUE YPABHEHNN XUMHUYECKUX PEAKIIAMN.
IIpakTnueckas padora Ne 3 «DkcnepUMEHTaJIbHBIE 33a/laud MO PACIO3HABAHUIO H

IMOJIYUYCHHIO BCIICCTB» 14



XUMUS U 3TJOPOBBE (2 uaca)
CocTaB M CpeACTBa COBPEMEHHBIX M CTApUHHBIX CPEICTB T'MTHEHBI, POJIb XUMHYECKHX
3HAHUM B TPAMOTHOM BBIOOpE ATUX CPEACTB; MOJIE3HBIE COBETHI 110 YXOAY 3a MOJIOCTHIO PTa.
OCHOBHbIE COCTaBIISIOLIME 3/10pOBOro oOpa3a >ku3HU. [IpaBuia mojjepxaHusi 370pOBOTO
oOpa3a xu3HU. Ponb XMMUYECKHMX 3HAHUU NpU aHAIMU3E B3aUMOJCHCTBUS OpraHu3Ma C
BHEIIHEW CPEIION.

XUMMSA U SIKOJOI'US (3 yaca)
OcHOBHBIC BUJIBI 3aTPS3HCHUIM aTMOC(HEPhl M MX HCTOYHUKH.
Bona. Bonxa B macmrabax rutanetrsl. O4uCTKa MATHEBOU BOIBI.
[TapaukoBEIil 2ddeKT, TI00aTFHOE TOTEIUICHNE KIIMMAaTa U MX BO3MOXKHBIC MTOCIIEICTBHSI.
O30HOBBIH CJI0H U €ro 3Ha4YeHHE IS )KU3HU Ha 3emiie. 3ammTa aTMochephl OT 3arpsi3HCHHUS.

MarepuajibHO-TEXHUYECKOe o0ecreYeHue.
Hudgposaa (Komnvromepnasn) naovopamopus (L), nporpamMMHO-anmnapaTHBIN
KOMIUIEKC, JaT4MKOBasi CHUCTeMa — KOMIUIEKT ydeOHOro oOopyaoBaHus,
BKJIIOYAIOIIUN ~ M3MEPUTEIbHBIA  OJIOK, uHTEep(deiic  KOTOpOro  MO3BOJSET
o0ecrnieunBaTh CBSI3b C IMEPCOHAJIBLHBIM KOMIBIOTEPOM, U HAOOp JaTYMKOB,
PETUCTPUPYIOMINX 3HAYEHUS PA3IMUHBIX (PU3UUECKUX BEJIMUUH.
Jamuux memnepamypsl naamuHOoGblll — TIPOCTOM W HAIEKHBIM JATUHK,
NpeAHa3HAuYeH I U3MEPEHHs] TeMIlepaTypbl B BOJHBIX pacTBOPax M B Ta30BBIX
cpenax. Mmeer paznuunblii guana3zoH uamepenuit ot —40 no +180 °C. TexHuueckue
XapaKTepUCTUKN JaTYMKA YKa3aHbl B MHCTPYKUMU IO JKCIUTyatauuu. /Jamuux
memnepamypsvl mepmonapHslil NPENHA3HAYEH U1 U3MepeHus temnepatyp 10 900
°C. Wcnonb3yeTcs Mpu BHITOJIHEHUU paboT, CBA3aHHBIX C U3MEPEHUEM TeMIlepaTyp
MJIaMEHH, TJIABJICHUS U Pa3JI0KEHUS BEILIECTB.
Jlamuuxk onmuueckou naomnocmu (Konopumemp) — TIpeAHA3HAYEH IS
M3MEPEHUSI ONTHYECKON IMJIOTHOCTU OKpAIIEHHBIX pacTBOpoB. Mcmombiyercs mpu
u3yuyeHun TteM «PacTBopbl», «CKOPOCTh XUMHUECKUX PEAKIU», ONpeAeICHUU
KOHIIEHTPAIIMU OKPAIIEHHBIX HOHOB.
Jlamuuk pH nipeqHazHaveH sl K3MEPEHUs BOAOPOAHOro nokaszarens (pH) BogHbIx

PacTBOPOB B PA3IMYHBIX UCCIIEIOBAHUSIX OOBEKTOB OKPYXKAIOIIEH CPEIbI.

Jlamuuk 3nekmponpoeéooHocmu  NpPEIHA3HAYCH JUIS  H3MEPCHHS  YACIBHOU
AICKTPOIIPOBOIHOCTH KHJIKOCTCH, B TOM YHCIEC W BOJHBIX PAcTBOPOB BEIICCTB.
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[Ipumensiercs mnpu  W3YYEHUU  TEOPUM  DIEKTPOJIMTHUYECKOW  JTUCCOIMAIIUH,
XapaKTEPUCTUK BOJHBIX PACTBOPOB Jlamuux Xa0puod-uonoe WCIONb3YeTCs st
KOJIMYECTBEHHOI'O OMNPEJEICHUs] COAEpKaHWS MOHOB XJIOpa B BOJHBIX PacTBOpax,
Mo4Be, MPOoAyKTax nuTaHus. K naTyuky moJakiIr04aeTcss HOHOCEIEKTUBHBINA JIEKTPO/T
(UCD) (paboumii »IEKTPOA), MOTEHIMAT KOTOPOrO 3aBUCUT OT KOHIICHTPAIUH
OTIpeIeNISIEMOr0 MOHA, B JJAHHOM ciydae OT KoHieHTpanuu anuoHoB Cl. IloreHnnuan
NCD ompenensitoT  OTHOCHUTENBHO  BJEKTPOJa  CpPAaBHEHUS, Kak MPaBUIIO,
XJIOpcepeOpsIHOTO.
Jlamuuxk Humpam-uonoe TIpEeIHA3HAYCH ISl KOJMYECTBEHHOI'O ONpEeIeHUS
HUTPATOB B PAa3IMYHBIX OOBEKTAX OKpY)KAloUIeH cpelbl: BOJE, OBOILIAX, (PPYKTax,
KOJIOACHBIX M3ACNUSIX U T.J.
Mukpockon yugpoeoii npenHa3HayeH I U3y4deHUs: (POpMBbI KPUCTAIIJIOB U HAOMIO/IEHUS 3a
pPOCTOM KPHUCTAJLJIOB.
Annapam 0na npoeedenus xumudeckux peaxuyuii (AIIXP) npenHazHaueH s
MOJIYYEHUS U JIEMOHCTpPAIMU CBOMCTB TOKCUYHBIX MAPOB U Ta30B . DTHU BEIIECTBA
MOJTy4aroTCsl B KOJOe-peakTope, W TMpW HarpeBaHuu (wiu Oe3 HarpeBaHmUs)
ra3zoo0pa3Hble BEIIECTBA MPOXOMAT 4Yepe3 TMOTJIOTUTEIbHBIE EMKOCTH (HACaIKH) C
pacTBOpaMH PeareHTOB, BCTYIAIOT ¢ HUMH B peakiuio. M30bITOK ra3a moriomaercs
KUJKUMU U TBEPABIMU pEAareHTaMH, a TaK)K€ aKTHBUPOBAHHBIM YIVIEM. Ammapar
yaiie BCEro MCMOJIb3YIOT JJIA TIOJYyYEeHHS U JEMOHCTpPAllMM CBOMCTB XJIOpa,
cepoBonopona. Ilpubop o0na Oemoncmpauyuu 3a6UCUMOCHIU CKOP OCM U
XUMUYECKUX peaKuyuil om pa3iuyHblX (aKkmopoe WCHOIb3YIOT NPU U3YYEHUU
TEMBbI
«CKOpOCTh XMMHUYECKOW peakLuu» U TEIIoBOro 3P(eKkra XMMHUYECKUX pPEaKIIHUil.
[Tpubop naér BO3MOKHOCTH IKCIIEPUMEHTAIHHO MCCIIEIOBAThH BIIUSHUE HA CKOPOCTh
XUMHUYECKUX PEAKIUU CIEAYIOMHX (PaKTOpOB: MPUPOABI PEATHPYIONIUX BEIIECTB,
KOHIIEHTPAIIMM PEarupyrolkuX BEIIECTB, IUIOMIAJM TpaHUIBI paszaena ¢a3 B
TEeTEPOreHHBIX CUCTEMAaX (IMOBEPXHOCTU COMPUKOCHOBEHUS MEXIY PEarupyrolmumMu
BEIIECTBAMHU), TEMIIEPATYPHI, KaTaIM3aTOpa, MHTHOUTOPA.
Ilunemxka-o0ozamop — nupuUCHOCOOJIEHHE, HCMIOJIb3YyEMOE B JIA0OpaTOpUU IS

OTMCpHUBAaHUSA OHpeJICJ'IéHHOFO 00BEMa KHUIOKOCTH. [Tunerku BBIITYCKarOTCs 16



NEPEMEHHOr0 W TMOCTOSSHHOTO 00béMa. B  kKomruiekTsl o0opyAoBaHUS IS
MEAUIMHCKUX KJIACCOB BXOJAT YAOOHBIE NHUIETKU- J103aTOPbl OJHOKAaHAJIbHbIE,
MO3BOJISIONIUE HACTPOUTH HEOOXOAUMBINM 00BEM OTOMpPAEMON KUIKOCTH B TPEX
pa3IUYHbIX IHANa30HaAX.

bana komounuposannaa npeqHazHaydeHa Jijisl HarpeBa CTEKISTHHBIX U (pap(opoBbIX
COCYyZIOB, Korjga TpeOyeTrcsi co3/1aTh BOKPYI HAarpeBaeMoro cocyia paBHOMEpPHOE
TEMIIEpaTypHOE TMojie, u30ekaTh UCHOJb30BAHUS OTKPBHITOrO IJIAMEHU U
packanéHHo anekTpuuecko crnupain. Koprnyc koMOuHUpoBaHHOM OaHU clenaH u3
anmoMuHus. JKuakocTHas 4acTh KOMOMHMPOBAHHOM OaHM 3aKpbIBAECTCS KOJIbIIAMU
Pa3IMYHOIO TUAMETPA.

Ilpuéop ona nonyuenus 2a306 WCHONb3YEeTCS ISl TONY4YEHUST HEOOIBIIMX
KOJIMYECTB Ta30B: BOAOPOJA, KUCIOpoAa (M3 MEPOKCHAA BOJAOPOAA), YIIIEKHCIIOrO

rasa.

Kanenaapublii yueOHblii rpaguk

[Tpo10IKUTENBHOCTD 36
y4eOHOro roja HEZeIb
Hab6op u popmupoBanme c 02.09. | mo25.05.2023
TPYIIIT 2022
Hauano 3anstuit 02.09.2022
OKoHYaHue 3aHATHI 30.05.2023
Kanukyusr:
3MMHUE 28.12.2022 | 08.01.2023
JICTHHE 31.05.2020 | 31.08.2020
[TponomKUTETHHOCTD 2 yaca 1o 45 MUHYT
3aHATHUSA
JlesTenbHOCTh AeTei ocylmiecTBisieTcs 6e3
JIeNIeHUs] Ha BO3pACTHbBIE
TpYIIIBI
KonuuectBo nereii B o 15
rpymmne YeIIOBEK
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7. TI'peuymnnkoBa T.FO. ITporpamMmma BHEypOUHOU AESTEILHOCTH «KOJIOTO-
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NHTEepHET HCTOYHHMKH.

1. Caitr ®UITA. OTKpbITHIN OaHK 3adaHu 151 POPMUPOBAHUS
€CTECTBEHHOHAYYHON rPaMOTHOCTH .

https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-yestestvennonauchnoy-gramotnosti

2. Caiit Enunas xomiexus mudpoBbeIx
o0pa3oBaTeIbHBIX PECYPCOB

.http://school-collection

.edu.ru/cataloq .

3 . Caiit ®enepanbHbli LIEHTP
nH()OPMaIIMOHHO-00Pa30BaTEIbHBIX

pecypcos . http://fcior.edu.ru/
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