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INOACHUTEJIBHASA 3AIINCKA

Pabouast mporpamma Kypca BHEYPOUHOH NEATEIBHOCTH «XUMHUS B OBITY»
(mamee — kypc) miig 9 kjacca cocTaBieHa Ha OCHOBe TpeOoBaHmii denepaabHOTO
roCcyJapCTBEHHOTO 00Pa30BaTEIBHOTO CTaHIapTa OCHOBHOT'O 00111ero 00pa3oBaHus
K pe3yJibTaTaM OCBOEHHSI OCHOBHOI MPOrpaMMbl OCHOBHOTO OOIIIET0 00pa30BaHUs
(mpuka3z MunuctepctBa npocsenieHus: Poccuiickoit @enepannu ot 31 05 2021 No
287 «O06 ytBepxAcHUN (eAepaTbHOTO TOCYJapCTBEHHOTO 00pa30BaTEIbLHOTO
CTaHJapTa OCHOBHOTO 00IIero oOpa3oBaHUS») C y4€TOM pabouel MporpaMMbl
BOCIIUTAHUSI OCHOBHOM 00pa3oBaTeNbHON MpOrpaMMbl OCHOBHOI'O  OOIIETO
oOpa3oBaHMUs.

Heap u3zyueHusi Kypca BHEYpPOUHOH NEATEIBHOCTH «XUMHS B ObITY» B 9
KJIacce: CO3JIaHME€ YCJIOBHM JJii CBOOOJHOIO pPa3BUTHS ITO3HABATENBHBIX U
COIIMAILHBIX MOTPEOHOCTEH, pacIIUpEHUe VY YYalluxcs MpeACTaBICHU 00
OKpY’KarolleM MUpe, IpoOykKIACHUE MHTEpeca K M3YUCHHIO XUMUHU, oOecreueHue
Pa3BUTHS U PEATU3ALMU JUYHOCTHOTO TBOPUYECKOIO MOTEHIIHANIA YYAIINXCSL.

3agaum.
o0paszosamenvHble:

e (opMupoBaHME CHUCTEMbl XHMHUYECKHX 3HAHUM KAk  KOMIIOHEHTa
€CTECTBEHHOHAYYHOU KapTUHBI MUPA;

e (popMupoBaHHME y yyalllUXCSd 3HAHUW OCHOB HAYKHW — BaKHEHIIUX (PaKTOB,
MOHATUH, 3aKOHOB M TEOPU, XUMHUUYECKOTO S3bIKA, IOCTYMHBIX 0000IIEHUIA 1
MOHSATUM O MIPUHIIUIIAX XUMHUUYECKOTO MTPOU3BOJICTBA,;

pazgusarouiue:

® DPa3BUTHUE JUYHOCTU OOYUYAIOIIMXCSA, UX WHTEUICKTYallbHOE U HPABCTBEHHOE
COBEPIIIEHCTBOBAHKE, (POPMUPOBAHUE Y HUX TYMAHUCTUYECKUX OTHOIICHUH U
AKOJIOTMYECKH I1eJ1eCO00pa3HOro TMOBEACHUS B OBITY W B TPYIOBOKH
NesTEeIbHOCTH;

® pa3BUTHE  MPAKTHUYECKHX  yMEHUH  yyammxcs:  HaOJI0JaTelbHOCTH,
BHUMATEIbHOCTH, COOOpPA3UTEIBLHOCTH; pa3BUTUE YMEHUM paboTaTh C
BEILIECTBAMHU, BBIMOJHITh HECIIOXKHBIE XUMUUYECKHE OIBIThI, COOIOAATh
MpaBujia TEXHUKHA O€30MaCHOCTH, TPAMOTHO MTPUMEHSATh XUMHYECKUE 3HAHUS B
OOIIEHUY C TIPUPOJION;

® pa3BHUTHE YMEHUU pabOThI B MUKPOTPYIIIAX;

gocnumamesipHble:

e (opMupoBaHuMe yMeHHMI O€30MAaCHOr0 OOpalleHUss C  BEIIECTBAMHU,
HCIIOJIb3YEMbIMH B TTIOBCETHEBHOM KU3HH;

® BOCIIUTAaHWE OKOJOTUYECKOW KyJIbTYyphbl Y4YalllUXCs, MOTPEOHOCTH BECTU
3I0POBBIN 00pa3 KU3HM,

e (popMHpoBaHME OTHOILICHMS K XMMHUM KaK K BO3MOXKHOM oOjactu Oymyuien
IIPAKTUYECKOM AEATEIBbHOCTH.




Kypc BHeypouHOU AesTeNbHOCTH «XHUMHS B OBITY» NpeJAHa3HAYCH s
ydqamuxcss 9 Kiacca, M3y4yalolux XUMHIO Ha 0a30BoM ypoBHE. JlaHHBIA Kypc
MO3BOJISIET PACHIUPUTh W YIIAyOUTHh TPAKTUYECKOE NPUMEHEHHE IMOTYYECHHBIX
YYAIAMHUACS TEOPETUUCCKUX 3HAHUHN TI0 XUMUHU.

IIporpaMmma Kypca BHEYPOUYHOM JEITEILHOCTH «XUMHUS B  OBITY»
npeaHa3HadYeHa il mpeanpoduiIbHOM MOATOTOBKH ydammxcs 9 kimaccoB. Kype
OpPMEHTHPOBaH Ha YIUIyOJICHWE W paclIMpEeHHWe 3HAHWK, Ha pa3BUTHE
M0003HATEIPHOCTH W HHTEpeca K XUMHM, Ha COBEPIICHCTBOBAHHE YMEHHM,
yJammxcsi o0paniaTbes ¢ BEIIECTBAMHU, BCTPEUYAIOIIUMHUCS B OBITY.

JlaHHBI Kypc TpeJHa3HAUYeH Kak I ydamuxcs 9 KIIacCoB, JKEJaroIIUX
CBSI3aTh CBOIO OYIyIIYIO MPO(ECCHI0 ¢ XUMUEH UIIM METUIIMHOM U CTaBSIIIUX CBOCH
IEJBI0 C/1auy 2K3aMeHa 10 XMMHUHU Ha TOCYJapCTBEHHOW WTOTOBOM aTTecTalluu
(T'NA), Tak u g y4yanuxcsi, >KeJaloluX YBEIUYUTh CBOM Oarak XMMHUYECKHUX
3HaHUM, 0oJiee rTyO0KO MOHUMATh COBPEMEHHBIM MUP OBITOBON XUMUMU.

OBHLIASI XAPAKTEPUCTUKA KYPCA

JlanHass mporpamma Kypca BHEYpPOUYHOW JEATEIbHOCTH OTHOCUTCS K
IIPEIMETHO-OPUEHTUPOBAHHOMY BHUAY mnporpamMm. Kypc mpeamonaraer BbIXxon 3a
paMKH  TpaJuUMOHHBIX  ydeOHbIX mporpamM. Kypc  mpegycmarpuBaer
UCIIOJIb30BAaHUE JESATEIbHOCTHOTO MOAXOAa K OOyYEeHHI0O U pa3HooOpa3HbIE
OpraHu3alMoHHbIe (pOopMblI OOYyUEHHUS: JIEKLIUHU, O€Cebl, CEMUHAPbI, IPAKTUKYMBI,
OpPraHU3allMOHHO-/IEATEIbHOCTHBIE HWIPBI, BBIIOJHEHHUE IPOECKTOB, CO3JaHHE
MIPE3EHTALUH.

CopepxaHue Kypca 3HAKOMUT YYaIIUXCS C MHUPOM OBITOBOM XUMHH, C
XapaKTepUCTUKOM BEIIECTB, OKPYKAIOIMX HAac B ObITY, MpaBWiaMU 0€30MacHOTrO
oOpamieHusi ¢ BellecTBaMu ObITOBOM xuMuu. Kpome Toro, naHHbI Kypce
BHEYPOUYHOI JESITENIbHOCTU MPEAYCMATPUBAET SKOJOTHYECKYIO HAlpaBIEHHOCTb
XUMHUYECKOTO 00pa3oBaHus, MPEAYyCMATPUBAET O3HAKOMJICHHWE Y4YalllUXCi C
XUMUYECKUMH aCHEeKTaMH COBPEMEHHOW 3KOJIOTMM W SKOJOTHYECKHX Mpo0ieM
(rmobaibHOE TIOTEIJIEHWE KJIMUMaTa, O30HOBBIE JbIPbI, KHCJIOTHBIE JIOXKIH,
3arps3HEHUE OKPYXKAIOIIEH Cpeibl, UCTOIICHUE TPUPOIHBIX PECYPCOB).

XUMHUYECKHE 3HAHUS HEOOXOAMMBI Ka)KIOMY YEJIOBEKY, OHU OIPEACINISIOT
palMOHAIIBHOE NTOBEACHUE YEJIOBEKA B OKPYKAIOLIEH Cpefie, TOBCETHEBHOM XKU3HH,
IJIe C KaXIbIM TOJI0OM BO3pacTaeT poJib OEpexHOr0 OTHOLICHHSI Y€I0BEKa K CBOEMY
3JI0POBBIO, 3JOPOBBIO OKPYKAIOIIUX, IPUPO/IE.

JlaHHBIN KypcC pa3BUBAeT MHTEPEC K XUMHH, aHATUTUYECKUE CIIOCOOHOCTU
yUYalXxcs, paclupsieT ux Kpyrosop, GopMupyer HayyHOe MUpoBO33peHue. Kypce
BHEYPOUHOI  JEATEIIBHOCTM  HAlpaBlI€H TakK JK€ Ha  YJOBJIETBOPECHHE
MO3HABATENbHBIX HMHTEPECOB YYaIlllUXCA B 00JacTH TJ00AIBHBIX IpoOJieM
COBPEMEHHOCTH, CIIOCOOCTBYET TOBBIIICHUIO YPOBHA KYJbTYpbl MOBEACHUS
yYalllMXCsl B MUPE BEUIECTB U XMMUYECKUX MPEBPALICHUH.

B npouecce n3ydeHust JaHHOTO Kypca CO3Jat0TCs YCIOBUS JIJIsl pELICHUS psiaa
oO1ieoOpa3oBaTeNbHbIX 337a4: YriIyOJdeHre U pacllupeHue 3HaHUN ydaluxcs Mo
XUMUH U CMEXHBIM TUCIUIUIMHAM; TPUOOPETEHUE YUAIIUMUCS YMEHUHN 00palleHus



¢ OBITOBBIMH BEIIECTBAMU; PA3BUTHE KOMMYHHUKATUBHBIX CIIOCOOHOCTEN ydaluxcs
pu paboTe B rpymme ais GOpMYITHPOBKH BBIBOJOB; Pa3BUTHE WHIUBHIYaTbHBIX
CBOMCTB TUYHOCTH;, POPMHUPOBAHHUE U OTIPEACIICHNE PO EeCCHOHATBLHBIX HHTEPECOB
YYaIIUXCs; PAaCIIUPEHUE KPYro3opa yyaluuxcs.

@opMBI KOHTPOJISI: 3a4€Thl, TECT, 3allUTa IIPE3CHTAlMH, AHKETUPOBAaHUE,
IIPOEKTHI.

@®opMbI M METOIbI PA0OTHI
B mporiecce 3aHATHIT UCTIOIB3YIOTCS pa3iudHbie (JOPMBI 3aHATHIA: paccKas,
CEMUHAp, TPAKTHYECKUE 3aHATHUS, CaMOCTOSTEIbHbIE TBOPUYECKUE PaOOTHI
yYaImxcs, JCKIIUH.
Memoosi, 6 0cHOBe KOMOPBIX J1€HCUN CROCOO OP2AHU3AUUU 3AHAMUA:
® CIIOBECHBIM (YCTHOE M3JIOKEHHE, Oeceia, paccKas, JISKIU U T.11.),
® HarJsaHbIN (TTOKa3 BUIEO U MYJIbTUMEIUWHBIX MaTEPUAJIOB, WILTIOCTPAIUH,
HaOJII0/ICHKE, ITOKa3 (BBITIOJIHEHNE) yUuTeneM, padoTa 1mo o0pasity u zp.),
® [IpPaKTUYECKU (BBITIOJIHEHHE Pa0OT 10 MHCTPYKIIMOHHBIM KapTaM, CXeMaM U
ap.).
Memoobt, 6 0cHOBe KOMOPBIX J1edHcUm YPO8eHb 0eame1bHOCIU 0emeli:
® OOBSICHUTEIbHO-UUTIOCTPATUBHBIA (€T BOCHPHHMMAIOT W YCBaWBAIOT
TOTOBYIO HH(POPMAIIHIO),
® PENpPOJYKTUBHBIN (ydalluecss BOCIPOU3BOIAT TMOJYYCHHBbIC 3HAHUS U
OCBOCHHBIE CITIOCOOBI IEATETLHOCTH),
® TMpoOJEMHBIN (TIeAaror CTaBUT MPOOJIEMY B BMECTE C JIETbMU UIIET MyTH €€
pernieHus,
® DIBPUCTUYCCKUH (ITPOOJIEMBI CTABATCS ICTHMH, HMH U TTPEIIAratoTCs CIIOCOOBI
€¢ pelIeHUs YaCTHIHO-TIONCKOBBIN (yUacTHe AeTeH B KOJUICKTUBHOM TIOHCKE,
pelleHre MOCTABICHHOM 3a/1au COBMECTHO C YUUTEIIEM),
® UCCJIEI0BATENbCKUI (CAaMOCTOSITEIbHAS TBOPUYECKAsi padoTa yJaruxcs).

Memoobt, 6 ocHoge Komopwvix jexcum gopma opzanuzauuu OeameabHoCmu
yuawuxcsa Ha

3AHAMUAX:
e (poHTANBHBINA — OJHOBPEMEHHAsI pab0Ta CO BCEMU YUaITUMUCS.
® UHIWBUIYATbHO-QPOHTAIBHBIA — dYepeloBaHUE HWHAWBUAYAIbHBIX U

bpoHTanbHBIX (opM pabOTHI,

® TPYIIOBOI — OpraHu3aiws padoThl B TPyIIax,

® VHIWBHUIyaIbHBIH — WHIWBHUIyAJIbHOC BBITIOJIHCHHE 3aJaHUM, DEIICHHE
npooiem.

IIpuHIMNBI NOCTPOEHUA KYypca

[TpuHIMIIBL, JeXKalKe B OCHOBE IIPOTPAMMBI Kypca BHEYPOUYHOU AEATEIBHOCTH:
- IOCTYIIHOCTHY,;

- HarJIS,AHOCTU (MJUTFOCTPATUBHOCTD, HATMYKE TUAAKTUYECKUX MAaTEPHAIIOB);



- IEMOKPaTUYHOCTH U TYMaHU3Ma;
- HAYYHOCTH,;
- CBSI3U TEOPHUM C TPAKTUKOM.

Me)l(leeIlMeTHbIe CBA3HU

Kypc BHeypouHoii gestenpbHOCTH «XHUMHS B OBITY» 0000maeT u

CUCTEMATU3HUPYET YUEOHBI MaTepuai pa3HbIX 00pa30BaTEIbHBIX KYPCOB: XMMUH,
¢busuku, ObXK, 6uonorun, reorpaduu U IKOJIOTUH.

IHJIAHUPYEMBIE PE3YJIBTATBI U3YUEHUA KYPCA
Jluunocmmuoie pe3yromamol 0C60CHUS YUEeOHO20 Kypca:
00YyUAOWUIIC HAYYUMCA

OCO3HABaTh €IMHCTBO U IIEJIOCTHOCTh OKPY KAIOIIETO MHPA, BOBMOKHOCTU €r0
MO3HABAEMOCTU U O0BSICHUMOCTH Ha OCHOBE JIOCTHXKCHUHN HAYKU,

MOCTENEHHO BBICTPAUBaTh COOCTBEHHOE 11€JIOCTHOE MUPOBO33PEHUE: OCO3HABATH
MOTPEOHOCTh M TOTOBHOCTh K €amM0OOpa3OBaHUIO, B TOM YHUCJIE U B paMKax
CaMOCTOSITETILHOM JESTeTbHOCTU BHE IIKOJIBL;

OIICHUBATH )KU3HEHHBIC CUTYAIIMH C TOYKH 3peHUs 0€30MacHOT0 00pa3a sKU3HU U
COXpaHEHHUS 3]I0POBBS;

OIICHUBATh KOJOTUYECKUI PUCK B3aUMOOTHOIIECHU YeJI0BEKa U MPUPO/IBI;
dbopMHpOBaTh  DKOJOTUYECKOE MBIIUIICHUE: yMEHUE OIICHUBAaTh  CBOIO
JNEATENIbBHOCTh W TIOCTYNKU JAPYIMX JIOJEd C TOYKH 3pEHHS COXPaHEHUS
OKpY’Karolel Cpejibl - rapaHTa KU3HHU U OJIaronoJIydust Jto/iei Ha 3eMIie.
dbopMHpOBaTH OTBETCTBEHHOE OTHOIIEHWE K YYEHHI0, TOTOBHOCTH U
CIIOCOOHOCTH O0YYarIIMXCA K CAMOPA3BUTHIO U CaMOOOPa30BaHUIO HA OCHOBE
MOTHBAIIMM K OOYUYEHUIO W MO3HAHWIO, OCO3HAHHOMY BBIOOPY M TOCTPOCHUIO
JanbHee HHANBUIYAJIbHON TPAEKTOPUHN 00pa3oBaHus Ha 0a3€ OPUEHTHPOBKU
B Mupe npodeccuii u mpodecCuOHANTBHBIX MPEANOUYTCHUN C YU€TOM YCTONUYUBBIX
MO3HABATEIbHBIX UHTEPECOB;

dhopMUpOBaHUIO 1[ETTOCTHOTO MUPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO pa3BUTHUSI HayKu U OOIIECTBEHHON MpaKTHUKE,
YUYUTHIBAIOIIETO COIMAIBHOE, KYyJIbTYpPHOE, SI3BIKOBOE, JYXOBHOE MHOTr0O0Opasue
COBPEMEHHOT'0 MUDAa;

(GhopMUPOBAHUIO TOTOBHOCTH M CIIOCOOHOCTH BECTH JHAJIOT C APYTUMU JIFOIBMHU
U JJOCTUTATh B HEM B3aWMOTIOHUMAaHUS;

KOMMYHUKATUBHONH KOMIETEHTHOCTH B OOIIEHUM U COTPYAHUYECTBE CO
CBEPCTHUKAMH, CTapmiMMH W MIAIIIUMHA B Tpolecce o0pa3oBaTeIbHOM,
OOIIECTBEHHO TOJIE3HOW, y4eOHO-MCCIIEIOBATEIBCKON, TBOPUECKOW U JPYTHUX
BUJIOB JIESITEIHLHOCTH;

OCHOBaM 3KOJIOTUYECKOUN KYyJIbTYpbl HA OCHOBE MIPU3HAHUS IIEHHOCTHU KU3HHU BO
BCEX €€ TMPOSBICHUSX U HEOOXOAMMOCTH OTBETCTBEHHOTO, OEpEex)HOTO
OTHOIIICHUS K OKPYXKAIOIIEH cpelie.

Memanpeomemmvle pe3y1omamsl 0C60€HUA YUeOH020 Kypca:



Pezynamuensvte YY/I 06yuarowuiicss Hayuumcs:

CaMOCTOATENbHO OOHapykuBaTh U (HOpMyJIUMpOBaTh YyueOHYIO MpoOJemy,
OTIPEIEIISATH 11eJIb YUeOHOM esITeIbHOCTH;

BBIJIBUTaTh BEPCUU pEUICHUS MPOOJIEMbI, OCO3HaBaTh KOHEUHBIH pe3ysbTarT,
BBIOMPATH U3 MPEAJIOKEHHBIX U UCKATh CAMOCTOSITEIBHO CPEACTBA TOCTHXKCHHUS
HEIu;

COCTaBJISITH (MHAUBUYAJIbHO WIIM B TPYMIIE) TJIaH PEIIeHUs MpooieMbl, paboTtas
10 IJIaHY, CBEPSATH CBOM JEHCTBUS C 1IEJIBIO U, TPU HEOOXOIMMOCTH, UCTIPABIISTH
OLIMOKHU CaMOCTOSITENIBHO;

B JIMAJore C yYHUTEJIEM COBEPIICHCTBOBATh CAMOCTOSATENLHO BbIpaOOTaHHBIC
KPUTEPUH OLICHKHU;

oOHapyxuBaTh U (POpMyIHpOBaTh Y4UeOHYIO MpoOJieMy TOJ PYKOBOJCTBOM
YUUTEIIS;

CTaBUTbH 1€JIb IEATEILHOCTH Ha OCHOBE MIOCTABJICHHON TIPOOJIEMBI U TIPeIIaraTh
HECKOJIBKO CIIOCOOOB €€ JOCTHKECHUS;

CaMOCTOSITEJIbHO aHAJIM3UPOBATh YCIOBUA JIOCTUKEHHS L€ HA OCHOBE y4déTa
BBIJICJICHHBIX YYUTEJIEM OPUEHTUPOB JIEHCTBUS B HOBOM y4eOHOM MaTepHaie;
IJIAHUPOBATh PECYPCHI IJIs1 JOCTUKEHUS LIEIIH;

Ha3bIBaTh TPYAHOCTH, C KOTOPBIMU CTOJIKHYJICS TPU PEUIEHUU 3aJayu, U
npeaiaraTh MyTH WX MPEO0JICHUs/U30eTanus B TajJbHEHIIIeH AesITEeNbHOCTH.

Ilo3znasamenvnuvie YY/[ oOy4aromuiicst
HAYYUMCAL:

aHaJIM3UpOBaTh, CPAaBHUBATH, KIACCU(PUIIUPOBATH M 0000maTh (HaKThl U
SIBJICHUS;

BBISIBJISITH IPUYMHBI U CIIEICTBUS MIPOCTHIX SIBJICHMUIA;

OCYIIECTBIISITh CPaBHEHHE, KJIACCHU(PHUKAIUIO, CaMOCTOSTEIbHO BBIOUpAs
OCHOBAHUS ¥ KPUTEPHH ISl YKa3aHHBIX JIOTHYECKHUX OTIEepaIiii;

CTPOUTH JIOTHUECKOE PACCYXJACHHE, BKIIOYAIOIIEEe YCTAaHOBJICHHWE MPUIMHHO-
CJICACTBEHHBIX CBS3EH;

CO3/1aBaTh  CXEMAaTHYECKHEe MOJAEIW C  BBIICIEHHEM  CYIIECTBEHHBIX
XapaKTEPUCTUK OOBEKTA;

COCTaBJISITh TE3WCHI, pa3jMYHbIE BUABl IUIAHOB W KOHCIEKTOB (IIPOCTHIX,
CJIOXHBIX U T.I1.);

mpeo0pa3oBbIBATh HHPOPMAIIUIO U3 OJTHOTO BUJIA B APYTroi (TabIUIly B TEKCT H
mp.);

YMETb ONPEIEISATh BO3MOXHbIE HCTOUHUKN HEOOXOIUMBIX

CBEACHUI, IPOU3BOAUTH MOUCK

uH(bOpMaIluy, AaHATTU3UPOBATDH U OLIEHUBATH €€ T0CTOBEPHOCTD;

OCYIIECTBISAThH PaCIIMPEHHBIN MOUCK HH(OPMAIIUNU C UCIIOJI30BAHUEM PECYPCOB
oubnuotek u uTepHera;

NEPEeBOIUTh CJIOXHYIO [0 COCTaBy HH(POpMaLUIO U3 Tpaduyueckoro Wiu
CHUMBOJILHOTO TPEICTABIICHUS B TEKCT U HA000POT;

MPOBOJUTH HAOIIOACHUE U SKCIIEPUMEHT IO PYKOBOACTBOM YUUTENS;



JlaBaTh OMPEICIICHUS TTOHATHUSM;

yCTaHaBIUBATh MPUYMHHO-CJICICTBEHHBIC CBSI3H;

0000mIaTh MOHATHS — OCYIIECTBISET JOTMYSCKYIO OICpPAIUIO Iepexoda OT
BHUIOBBIX MPU3HAKOB K POJOBOMY IOHATHIO, OT ITOHSTHS C MEHBIIUM 00BEMOM K
IIOHSATHIO C OOJIBIITUM 00BEMOM;

OCYIIECTBIATh CpPaBHCHHC M KIACCH(HUKAIIUIO, CAMOCTOSTEILHO BBIOHpas
OCHOBAHUS U KPUTEPHUU JJIsl YKA3aHHBIX JJOTUUECKUX OTEepaLIUii;

CTPOUTH JIOTMYECKOE PACCYKJCHHE, BKJIIOYAIOIICE YCTAaHOBJICHHE MPUYUHHO-
CJIICACTBCHHBIX CBS3CH.

Kommynuxkamuenwvie YY/I:
Buinycknuk nayyumes:

CaMOCTOSITEIbHO OPTaHMW30BBIBATH yUeOHOE B3aMMOJICHCTBHE B TPYIIC
(ompenensaTh 00IIre IeNH, PACTIPEACIISATEH POJIH, JOTOBAPUBATHCS APYT C APYTOM
U T.J.);

COOJTFOIaTh HOPMBI ITyOJIMIHON peYH U PETIIAMEHT B MOHOJIOTE M TUCKYCCHH,
dbopMyMpoBaTh COOCTBEHHOE MHEHHUE U MTO3UIINIO, ApTYMEHTUPYS UX;
KOOPJMHHUPOBATH CBOIO IMO3UIUIO C MO3UIUSAMHU MAPTHEPOB B COTPYIHUYCCTBE
P BBIPAOOTKE OOIIEro;

yYCTaHABIIMBATh U CPABHUBATH Pa3HbIC TOUKH 3PCHUS, MPEXKIC YeM MPUHUMATH
pENICHHUs U IeTIaTh BHIOOP;

CIOPUTh W OTCTAWBaTh CBOIO IO3WIMI0 HE BPaXACOHBIM JUIS ONIIOHECHTOB
o0Opazom;

OCYIIIECTBIISATh B3aUMHBIM KOHTPOJb W OKa3blBaTh B COTPYJHUYCCTBE
HEO0OXOIMMYI0 B3aUMOIIOMOIIIb;

YYNUTHIBATh pPa3HbIe MHCHHS W HWHTEPEChl M OOOCHOBBIBATH COOCTBEHHYIO
TIO3UIIHIO.

BblnyCKHZ/lK noay4unt 603MONCHOCMb HAYYUMbCA.!

CaMOCTOSITEJIbHO CTaBUTh HOBBIC YUCOHBIE IICJTH U 3a/1a4H;

CaMOCTOSITEIILHO CTPOUTH )KM3HEHHBIC TUIAHBI BO BPEMEHHOH TIEPCIICKTHUBE;

IpH  TJIAHUPOBAHUHM  JTOCTIDKEHHUS TICJICH CaMOCTOSITEIBHO M aJIeKBaTHO
YYUTHIBATh YCIIOBUS U CPEJCTBA MX JOCTHKCHHUS,

BBIJICTISITH aJbTCPHATUBHBIC CIIOCOOBI JOCTHKCHHSI 11T M BRIOMpATh HanOoJee
3¢ HEeKTUBHBIN cI0CO0;

aJICKBaTHO OIICHUBATh CBOM BO3MOXKHOCTH JIOCTIDKCHHUS IIEITU OTPEACIIEHHOM
CJIO)KHOCTH B Pa3JIMIHBIX c(hepax caMOCTOSTSIIBHOMN IeITeIbHOCTH;
NPOAYKTHBHO pa3peniaTh KOHQJIUKTH Ha OCHOBE YUYETa MHTEPECOB W TIO3UITHIMA
BCEX yYaCTHUKOB, IMOWCKA W OICHKH AJBTEPHATHBHBIX CIIOCOOOB pa3pericHHS
KOH()JIMKTOB; IOTOBAPUBATHCS U MPUXOIUTH K 00IIEMY PEIICHUIO B COBMECTHOM
JESATSIIBHOCTH, B TOM YHCJIC B CUTYaIlUU CTOJIKHOBCHHSI HHTEPECOB;

OpaTh Ha ce0s WHHUIIMATUBY B OpPTaHHU3AI[MM COBMECTHOTO JEHCTBUS (IEIOBOC
JUJEPCTBO);

BJIaJICTh MOHOJIOTHYECKON M THAJOTHYEeCKOl (JopMaMH PeUr B COOTBETCTBHH C
IpaMMaTHICCKUMHU H CHHTAaKCHICCKUMHU HOPMaMHK POJTHOTO SI3bIKa;



CJIeZIOBAaTh MOPAIbHO-3TUUYECKUM M MCHUXOJOTUYECKUM TMPUHIIUIIAM OOILEHUS 1
COTPYJHHYECTBA Ha OCHOBE YBA)XUTEJIHHOIO OTHOIICHHA K MapTHEpaM,
BHUMAaHHS K JIMYHOCTU JIPYTOTO, aJCKBATHOTO MEXIIMYHOCTHOTO BOCIIPHUSTHS,
TOTOBHOCTH JICKBATHO PEarkpoBaTh Ha HYXJIbI JPYTUX, B YAaCTHOCTH OKa3bIBATh
MOMOIIIb U SMOIIMOHATBHYIO TOJCPKKY MapTHEPAM B MPOIECCE JOCTUKCHHUS
OOIIeH 11er COBMECTHOU JAESITEIbHOCTH.

CaMOCTOSITENIbHO OPTaHM30BBIBATH yuyeOHOE B3aMMOJCHCTBHE B TPYIIe
(ompenensTh 00IIKe IeNH, PACTIPEACTSATh POJIU, JOTOBAPUBATHCS APYT C APYTOM
U T.J.);

cOOJII01aTh HOPMBI IMTyOJIUYHON PEeYN U PETrJaMEeHT B MOHOJIOTE M TUCKYCCHH;
dbopMynpoBaTh cCOOCTBEHHOE MHEHHUE U MO3ULINIO, ApTyMEHTUPYS UX;
KOOPAMHUPOBATH CBOIO MO3UIUIO C MO3UIUSMHU MApTHEPOB B COTPYIHUYECTBE
IIpU BBIPAOOTKE OOLIETO;

yCTaHABJIMBATh M CPAaBHHUBATH PAa3HBIC TOUKH 3PEHHUS, MPEXKAE YeM MPUHUMATh
pelIeHus U 1enaTh BEIOOD;

CIIOPUTh M OTCTaMBAaTh CBOIO MO3HIMI0O HE BPaXICOHBIM JJIsI ONIIOHEHTOB
obpazom;

OCYWIECTBIIATh B3aUMHBIA KOHTPOJIb W OKa3blBaTb B COTPYAHUYECTBE
HEOOXOMMYI0 B3aUMOIIOMOIIIb;

YUUTBHIBATh pa3Hble MHEHHS W HMHTEPEChl U OOOCHOBBIBATH COOCTBEHHYIO
HO3ULHIO.

Ilpeomemmnunie pe3yromamol 0c60eHUA YUeOH020 Kypca:
B noznasamenvHoui cghepe:

JlaBaTh OMPEICIICHUS N3YUCHHBIX TIOHATHI;

OMMCHIBATh JICMOHCTPAIIMOHHBIC M CAMOCTOSITEIILHO MPOBEICHHBIC XUMHUYCCKHE
AKCTICPUMEHTHI;

OMMCBHIBATh W Pa3INvaTh U3yUCHHBIC BEIIECTBA, IPUMEHSICMBbIC B IIOBCETHEBHOM
JKU3HH;

KJIaCCU(UIIMPOBATH N3YUECHHBIE 0OBEKTHI U SBIICHHUS;

JIeaTh BBIBOJIBI M YMO3AKITFOUCHHSI M3 HAOIIOICHHI;

CTPYKTYpPHpPOBaTh HM3YyYCHHBIH MaTepHiall W XUMHYECKYH HH(POPMAIHIO,
TIOJTYYCHHYIO M3 APYTHX UCTOYHHUKOB,;

0e301macHoO 00paIaThCs BeleCTBaMU, TPUMEHIEMbIMU B IIOBCEHEBHOMN KU3HHU.

B yennocmuo - opuenmayuonnoii cghepe:

aHaJM3UPOBATh U OIICHUBATH MOCJIEICTBUS JJIsl OKPY>KaIOIel cpeibl ObITOBON U
MIPOU3BOJICTBEHHOM JCATEILHOCTA YEJIOBEKAa, CBS3aHHOM ¢ mepepaboTKoi
BEILIECTB.

B mpyoosoti cihepe:

IIPpOBOJUTH XUMHUYECCKUI OKCIICPUMCHT.

B cihepe b6ezonacnocmu scuznedesmenvrocmis:

OKa3bIBATh IIEPBYIO IOMOIIb HPU OTPABJICHHSAX, OKOrax M JIPyrUX TpaBMax,
CBSI3aHHBIX C BEIIECTBAMU U J1a0OPATOPHBIM 00OPYT0BAHUEM.



COAEPKAHHUE NPOI'PAMMBI

Tema 1. BBenenue (1 gac)
XuMus MoJie3Ha Wiy BpeIHa. XMMHS — HayKa O BelecTBax. BemecTa BOKpyr
Hac. [lonbp3a XuMuM 17151 pa3BUTHS HAYKU, TPOMBIIIJIEHHOCTH, SKOHOMHUKH CTPAHBI.

Tema 2. Xumust nuiu (12 yacos)

Oowan xapakmepucmuxa npooyKmoe RUmaHus.

XUMUYECKHUE DJIEMEHTHI, BXOJSIIME B COCTAB MUTATEIBHBIX BEIIECTB M HMX
poJib. OCHOBHBIE KOMIIOHEHTHI MUIIH: KUPbI, OCJIKH, YTIEBObl, BATAMUHBI, COJIU.
PacnoznaBanue 6enkoB. OCHOBHBIE UCTOYHUKH MHIIEBBIX TUTATCIIBHBIX BEIICCTB.

benku, 3HaueHWe W TpPUMEHEHHE. benkW pacTUTEIBbHOTO U >KUBOTHOIO
MPOUCXOKCHUS.

VYrneBoapl, 3HaUYeHHE W TNpUMEHEHue. I[IpocTble W CHOKHBIE YIJIEBOABI.
OCHOBHbBIE HCTOYHUKH YTJIEBOJIOB.

Kupsl, 3HaueHue U npuMeHeHue. JKUBoTHBIE KUPHI. MICIIOIb30BaHUE )KUPOB.
OCHOBHbBIE HCTOYHUKH KUPOB.

KanopuitHocTh (3HEpreTHUecKasi IIEHHOCTh) MUIIEBBIX MPOAYKTOB. Bhicoko-
Y HU3KOKAJIOPUUHBIE TPOAYKThI MUTAHUS.

DHepreTuyeckas IEHHOCTh IHEBHOTO palMoHa 4yeiaoBeka. CocTaB JTHEBHOIO
paunuona. CyrouHasi n03a, (u3noioruueckas poJib, pPEaKUs OpraHu3Ma Ha
HEJIOCTATOK U MEePEen30BbITOK BEIIECTB.

HanmenoBaHne pOIyKTOB C BBICOKMM COJIEpKAaHWEM BUTaMUHOB. Hatpuid,
Kaynii, Kanbuuili docdop MsrKuid, xenezo, wona, Grop, ceineH, HUHK. Peakius
OpraHu3Ma Ha HEJJOCTATOK U MEePEUu30bITOK BEIIECTB.

Ucropust mosiBnenust Hanutka dvasi. CocTtaB 4yasi: AyOWJIbHBIE BEIIECTBA,
ko(deun, apupHbie Macna, BuTaMunbl. CBolcTBa yasi. [IpumeHenue vas.
OkcniepuMeHT Nel «3yueHne CTpyKTypbl 3aBapKu».

OkcrniepuMeHT No2 «3yueHne OpraHoJIENTHYECKUX CBOMCTB Yasi pa3HbIX COPTOBY.

Yunce! u cyxapuku. Mx coctas. [IponykTsl ceteit 6picTporo nutanus (dact-
bynoB). Caxap. Kondersl. Caxapubiii aumadber. I'eHHO-MOIUPHUIIIPOBAHHBIC
npoaykTel 1 'MO. OnacHOCTh YacToro ynorpediaeHue npoaykToB dact-dyaa.

l'azupoBanHbie HanmuTKU. VX cOCTaB M BIMSHME HA OpPraHU3M 4YeJIOBEKa.
CocTaB ra3upoBaHHbBIX HATUTKOB. KpacuTtenu U KOHCEPBAHTHI B HAIMUTKAX.
Ilpakmuueckue paodomwvr: «OOHapyxeHUE OETKOB B TMPOAYKTaX MHUTAHUS,
«Ob6HapykeHHe Kpaxmajga B MpoAyKTax nutaHus», «OOHapy>KEeHHE >KUPOB B
MPOAYyKTaxX MUTaHus», « Pacy€T nuieBoi eHHOCTU MPOYyKTa», « CKOJIBKO B sI0JIOKE
ButamuHa Cy, «IIpuroroBieHre mopomka u3 KypuHOW CKOPJIYIbl U JEHCTBHE Ha
HEro COJITHOM KHUCHOTOW», «M3ydeHue CTpyKTypel U CBOMCTB 4as», «M3yuenue
COCTaBa MPOAYKTOB TMHUTaHUsA (MO0 ATHKETKaM) pacmm@poBKa KoOJa MHUIIEBBIX
n00aBOK, X 3HaUeHUe», «VIcmoap30BaHKME Ta3MpPOBAHHBIX HAMMUTKOB B OBITOBBIX
LETISAX».

Tema 3. Xumus Ha kyxHe (3 yaca)



XHMMHUYECKHE BELIECTBAa, BCTpedaroluecs Ha KyxHe. [loBapeHHas conb, ee
3HAQ4YEHUE JJIsI OpraHu3Ma 4eJIOBEKa.

YKCycHas KHCIIOTa — OpraHumyeckas kuciota. [InmeBon ykcyc, ykcycHas
scceHIMs. DPuU3NYECKHME W XUMHYECKHME CBOMCTBA YKCYCHOM KHCIOTHI, €€
npuMeHeHne. Mepbl IPe10CTOPOKHOCTHU MPHU paboTe ¢ YKCYCHOM KUCIIOTOM, IepBast
ITOMOIIb IIPYU OKOTax.

CoctaB u (pu3mveckre CBOMCTBAa MUTHEBOW conbl. McTopus mpou3BOACTBa
NUTBEBOM COJbpl. XMMHUYECKHE CBOMCTBa TIHJpokapOoHara Hatpus. IIpasuia
XxpaHeHus. [IpruMeHeHHe NUTBEBOM COIBI B KOHJIUTEPCKOM JEN€, MEIULMHE, B
KAa4eCTBE YUCTALIETO CPENCTBA, ISl CHUOKEHUS )KECTKOCTH BOJIBI.

Ilpakmuueckue padomoei: OnpelnencHue 3arps3HEHHOCTH ITOBAPEHHOW COJIN»,
«M3yyeHne CBOMCTB YKCYCHOM KUCIIOThDY, «I3ydueHrne CBOMCTB MUILIEBOU COIBI».

Tema 4. Xumusi B 1oMamHel anreuke (4 yaca)

Xumuss B MenuuuHe. Kiaccudukanus J€KapCTBEHHBIX IpENnapaTosB.
Jomamnssa antedka. cTopust OTKpBITHSL.

[Ieprunposns. Pu3ndyeckre, XUMUIECKUE CBOMCTBA.

Ilepmanranar kanus. McTopust OTKPBITUS UM CBOMCTBA MEpPMaHraHATa KaJIHsl.
[IpumeHenue nepmanranaTa kanus B ObITy, MeguuuHe. [IpaBuia xpanenus. Mepbl
IIEPBOM ITOMOIIH NP OTPABICHUH KOHIIEHTPUPOBAHHBIM PAaCTBOPOM II€pMaHIraHaTa
KaJIMsL.

Tepokcun Bogopona. Mo,

Ilpakmuueckue padomwi: «Pa3noxeHue mnepokcuaa Bojgopoaa», «PacTtBopeHue
1oJ1a B BOJIE U cniupTe. PacniozHaBaHWe HOIUAOBY.

Tema 5. Xumusi u KocMeTH4YecKHe cpeacTna (4 yaca)

HckyccTBeHHBIE M HATypalIbHBIE KOCMETHYECKUE cpeacTBa. KocMeTnueckue
CpPEACTBA B HAILIEM JIOME.

Kocmeronoruss — Hayka 00 HCKYCCTBE J€JlaTh 3/I0POBBIM U KpPacUBBIM
YEJIOBEUYECKOE TeJI0 M JINIO. ['MrneHa — Hayka, uM3ydarollas BJIMSHHE BHEIIHEHN
cpensl Ha yenoBeka. Mctopust
pPa3BUTHS KOCMETOJIOTMM M TUTHEHbl. Mcrnojib30BaHWE TUTHEHUYECKUX U
KOCMETHYECKHUX CPEJICTB.

CocraB kocMeTHueckux cpencts. Kiaccudukaims KOCMETUUECKUX CPEJICTB:
MBUIO, IIAMIYHb, JyXH, T€JIH, JIOCbOHbI W JAp. JlekopaThBHas KOCMETHKA.
[IpenapaTel AEKOPATUBHOW KOCMETUKHU U UX XUMHUYECKUN COCTAB.

Ilynpa — MHOTOKOMIIOHEHTHas CMECh, COCTOsIAasg W3 TallbKa, KAaOJWHA,
OKCHJIa ITMHKA, OKCHJAa THUTaHa, KapOoHaTa MarHus, Kpaxmajia, ITMHKOBBIX U
MAarHUeBBbIX COJIEM CTEapUHOBOW KHUCJIOTBI, OPTraHUYECKUX M HEOPraHUYECKHX
MUTMEHTOB.

Tymb s pecHUIl: BOCK, MbLa, UPBI, I[BETHAs Kpacka, BOCKOOOpa3HbIC
BemecTBa. CocTaB YEpHOU TYILHU: Ca)xa, Ba3eJIMHOBOE MACJI0, BOCK, CIIEPMALIET.

['yOHass momajna: NpUPOAHBIE BOCKA WM HMX CHHTETHYECKHE aHAJIOTH,
pacTUTENBHOE MACIIO, CIIEpMAIIET, KpacsIllee BEIECTBO.



Pymsina: cyxas u xuakas. Kpacka s OpoBeit — cypbMsiHol Osieck. Teru nis
BEK. Makusixk.

Apomatnsle cpenactBa. Hocutenn apomara: 3QupHbIE Maciia, TEpIIEHBI,
COHUPTHI, CIOXHBIE 3PUpbl. DduUpHBIE Macla — CMECH AYUIUCTHIX BEIIECTB,
OTHOCALIMXCS K pa3JIMYHBIM KJJaccaM OpPraHMYEeCKUX coeauHeHuil. CrocoOsl
U3BJICUYECHUS aPOMATUYECKHUX BEUIECTB U3 PACTEHUI: BBKUMAHKE, IKCTPArupOBaHUE
Naxy4yux BEUIECTB C IIOMOILIBIO PACTBOPUTENEH, IUCTWUISILIUS (U3BIICUEHUE
7(UPHBIX Macell BOJSHBIM TapoM). ApomaTepanusl. J[eiicTBIe 3a11axoB Ha OpraHu3M
YEJI0BEKA.

Hyxu. IlpaBuia mnonb3oBanus nayxamu. Opekononsl. TyanerHas Boja.
Je3oopanTel — CpeICTBa, YCTpPaHAIOIIME 3amax NoTa. AHTUIEPCIUPAHTHI.
XUMUYECKUII COCTAaB AHTHUIIEPCIIMPAHTOB: COJIM AITIOMHHHS, CYPbMBI, XpOMa,
Kenesa, BHCMYTa, LHUPKOHHUA, a Takxke (opManbAeru]] W STUJIOBBIA CIUPT.
Penennentsl. Buasl penemnentoB. CnocoObl ux npuMmeHeHus. Bpewms
3 PeKTUBHOTO EUCTBUS PEIEIIIICHTOB.

Ilpakmuueckue paoomwi: «3mepenue pH moromux cpeacts», «OOHapyKeHHE
IMIepUHa B TNapQIOMEpHBIX IMpenaparax. BbpKMMaHue wmacia U3 KOXKYpbl
anenbCUHay.

Tema 6. Xumusi B 0bITYy (4 yaca)

BemecTtBa ObiTOBOM XuMmMum 11 JoMa. besomacHoe oOpalieHue co
cpeacTBaMu ObITOBOM XxuMuu. CHHTETHYECKHE MOIOLIUE CpeAcTBa. DBbITOBBIE
XMMHKaThl, UX Ki1accuukamnus Ha ocHOBe mpuMeHeHus. [IpaBuna oOpaieHus c
npenapatamMu ObITOBOM XUMHH. OTpaBiieHHE OBITOBBIMM XHUMHKaTaMH (pacTBOP
aMMHaKa, yKCyCHasl KHCJIOTa, NepMaHraHaT Kajiusi, ObITOBOM Ta3, yrapHblil ras,
MHCEKTULU/IbI, PACTBOPUTEIIH, JTAKOKPACOUHbIE MaTepHall U T.I1.).

A30yka XUMUMCTKH. M3 HCTOpUM UCHOJB30BaHUS MOIOIIUX CPENICTB.
Cunretnyeckue moromue cpeactsa (CMC). O uéM roBOPUT SIPIBIYOK Ha OJEKIIE.
Moromee pgerictBue CMC. Xumumuyecku coctaB u HasHauenue CMC.
Ot6enuBarenu. CpeacTBa sl YUCTKM KyXOHHOU nocyibl. Cpeactsa At 00pbOBbI C
HAaCEKOMBIMHU.

[IpaBuna Oe30macHOro XpaHEHHs] CpeACTB ObIToBOM xumuu. IlpaBuna
0€30MacHOr0 UCIOJIb30BAHUS CPEJCTB OBITOBON XUMHH.

Ilpakmuueckana padoma «XUMUYHACTKA Ha 10MYy», «CoCTaBlIeHHEe UHCTPYKLUI IO
0e3omacHol paboTe CO CpeICTBAMHU OBITOBOM XUMHH).

Tema 7. Xumusi B ceJIbCKOM X0351licTBe (2 yaca)

Arpoxumus Kak Hayka, €€ pazsutue B Poccuu. IlonsTue o nectunuaax, ux
KJaccupukanus. XUMHUYECKHE CBOMCTBA OCHOBHBIX SAOXMUMHKATOB. Cpoku u
NPOAYKTHl PAa3OXKEHUs, NpPEeBpallleHHs] B TOYBE, BOJOEMAX, BO3MOKHOCTHU
HAKOIJICHUS B MTPOIyKTUBHBIX OpraHax pacTeHUH.

YnoOpenuss u ux kinaccuukanua.  OpraHudeckue WU MHHEpPaJbHbIE
yaoopenus. [IpocTeie 1 KOMILIEKCHbIE YI0OpEHHUS.

Ilpakmuueckan paboma «O3HaAKOMIIEHHE C MUHEPATbHBIMU YIOOPEHUSIMI.



Tema 8. Xumusi u 3KoJiorust (4 yaca)

[Ipuponnsie pecypcol. Okonorust Boabl. CocTaB BOAbI, OHMOJIOTHYECKOE
3HaueHue BoApbl. [IutbeBol pexxnm. KauecTBO BOABI U3 PA3IMYHBIX HCTOYHUKOB.

Oxomorust atMocdepbl. CocTaB BO3IyXa, €r0 3HAUYCHUE IS TTIAHETHI 3eMJIS
U JIJIs BCEX JKUBBIX OPraHM3MOB. 3arpsi3HEHHUE BO3ayxa U ero oxpaHa. O30HOBBIM
AKpaH, Mojab3a WK Bpea?

Oxosorust mouBsl. CocTaB MOYBEI. Makpo- 1 MUKPOAJIEMEHTHI, HEOOXOTUMBIC
TS )KU3HEICSATCIbHOCTH PACTCHUM.
Ilpaxkmuueckue padomwt: «OpraHojenTUUECKUE CBOMCTBA BOJIb», «OmnpeneneHue
cocTaBa Bo3ayxa», «M3yueHne coctaBa moYBbI».

TemaTuuyeckoe NVIAHUPOBAHUE

No | Tema Kon-60 uacos
1 | Beenenue 1

2 | XuMus uIm 12

3 | Xumus Ha KyXHE 3

4 | XuMus B JOMAIIIHEN alITEUYKe 4

5 | XuMHs 1 KOCMETHUUECKHE CPEICTBA 4

6 | Xumus B ObITY 4

7 | X¥MMHSA B CEITbCKOM XO3SHCTBE 2

8 | XuMus u 5K0JIOTHs 4

Bcero 34




CPEJACTBA OBYYEHUSI U BOCIIUTAHUS HEHTPA
OBPA3OBAHMS ECTECTBEHHO-HAYYHOM U
TEXHOJOI'MYECKOUN HAITIPABJIEHHOCTEM «TOUKA
POCTA»

O6opynoBaHue BKIIIOYAET B ce0s COBpEMEHHBIE U Kilaccuueckue mpudopsl. K
MOCJIETHUM OTHOCSITCSA: NpUOOp MJIg JAEMOHCTpPAllMUM 3aBUCUMOCTH CKOPOCTH
peaKIMK OT pa3IMUHbIX (AKTOPOB, alapar AJisi MPOBEACHUS XUMUYECKUX PEaKIIHi,
npuodOp IS OMNBITOB C JJIEKTPUUECKUM TOKOM, NpHOOp JUIsl U3y4YEHHs COCTaBa
BO3/lyXa U MHOTHE JIPyTHE.

Lugposas (komnvromepnas) nabopamopus (LIJ1), npoepammuo-annapamuolil
KOMNIeKC, O0amuukosass cucmema — KOMIUIEKT Y4eOHOro oO0OopyaoBaHUs,
BKJIIOYAIOIINN ~ M3MEPUTEIbHBIM  OJOK, uHTepdelc KOTOPOro  IMO3BOJISET
o0OecrieuynBaTh CBS3b C MEPCOHAIBHBIM KOMITBIOTEPOM, W HA0Op JaTYHKOB,
PETHCTPUPYIOIIMX 3HAYCHUS PA3TNYHBIX (PU3UUICCKUX BEITHUIMH.

Hamuux memnepamypvl niamuHo8blli — TPOCTON W HAAEKHBIA JTATUHK,
MpeIHa3HA4YeH NIl U3MEPEHUsl TEMIIEpaTyphbl B BOJHBIX PACTBOPAaX U B T'a30BBIX
cpenax.

Hamuux memnepamypsl mepmonapmusiii - TpeAHA3HAYEH JUIsI WU3MEpPEHUs
temriepatyp a0 900 °C. Hcnonb3yeTcs: Mmpu BBINOJHEHUU PaOOT, CBSI3aHHBIX C
U3MEPEHUEM TeMIIepaTyp IJIaMEHH, TUTABJICHHS U PA3JIOKCHUS BEIIECTB.

Hamuux onmuueckou naomuocmu (KOJOPUMETpP) — TMpeJHA3HAYEH A
WU3MEPCHUS ONTHYECKOW TUIOTHOCTH OKpAIIEHHBIX pacTBOPOB. Mcmonb3yercst mpu
n3ydeHuu teM «PacTtBopery, «CKOpOCTh XUMHUYECKHUX PEaKIUi», OMpPEIeTICHUN
KOHIICHTPAIIUU OKPAIICHHBIX HOHOB WJIM COSIUHEHUH.

Jlamuux pH nipenHa3zHayeH A U3MEPEHUs BOAOpOJHOTO mokazatens (pH).
Hwnamnazon uzmepenuit pH or 0—14. Mcnons3yercsa 1 u3mepeHus BOJOPOIHOTO
MOKa3aTeNis BOAHBIX PACTBOPOB B  PA3IMYHBIX HCCIICIOBAHUSIX OOBEKTOB
OKPYXarOUIEH CPEIbl.

Hamuux snexmponposoonocmu TPETHA3HAUCH [JII U3MEPEHUS YIeIbHOU
AJIEKTPOIIPOBOIHOCTH KUIKOCTEH, B TOM YHCIIE U BOJHBIX PACTBOPOB BEIIECTB.
[Ipumensiercs Tpu  MU3YYCHUH TEOPUU  DIICKTPOIUTHYECKON  JTHCCOIMAINH,
XapaKTEPUCTHK BOJAHBIX PaCTBOPOB.

Hamuux x10pud-uono8 MCHONb3YyeTCs ISl KOJUYECTBEHHOTO OIpeeIeHHUS
coJiep KaHusl HOHOB XJIOpa B BOJAHBIX PacTBOpax, MOYBE, MPOAYKTaX MATAHUA.

Hamuux Humpam-uono6 TIpeIHa3HAYCH ISl KOJTHMYECTBEHHOTO OIpEICTICHHS
HUTPATOB B Pa3JIMYHBIX O0BEKTAX OKpPYIXKAIOMIEH Cpeabl: BOJE, OBOIaX, PpyKTax,
KOJIOACHBIX MU3IEIUIX U T. 1.

Muxkpockon yugposou nipenHa3HaueH s U3ydeHHUs (OpMBI KPUCTAIIOB U
HAOIIOICHUS 32 POCTOM KPUCTAIIJIOB.

Annapam ons nposedenusi xumudeckux peaxyuti (AIIXP) npeaHa3zHadyeH aJis
MOJIYYCHHUS U JEMOHCTPAIIMA CBOMCTB TOKCHYHBIX MApPOB M Ta30B. AIapaT dYaie
BCETO WCHOJB3YIOT JUIA TOJYyYEeHUS ¢ JIEMOHCTpPAIlMd CBOWCTB  XJIOPA,
cepoBoopoaa. AIIXP MoxHO MpUMEHSATh HAa pa3HBIX 3Tanax OOy4deHHs] — IMpHU



U3y4EHUH HOBOIO MaTepuana, MOBTOPEHHHM M 3aKpEIJICHUHM, OOOOUIEHHM U
CHUCTeMAaTH3allud 3HaHWW ywammxcs. B 3aBucumMoctu oT mpoduiisi oOydaeMbix,
Hejeil ypoka, YpOBHS 3HAHHMS Y4YallMXCS BO3MOXHBI pPa3jiU4HbIE BapHaHThI
MOCTaHOBKHU HKCIIEPUMEHTA U BBIOOpA pearupyronIinx BEUIECTB.

Ilpubop 0na demoncmpayuu 3a8UCUMOCINU CKOPOCMU XUMUYECKUX peaKyuil
om paznuuHelX Gaxmopog WCIONB3YIOT TpH HU3ydeHHH TeMbl «CKOpOCTh
XUMHUYECKON peakinn» U TEIIoBOro 3gdexra xumMuueckux peakuuid. [Tpubdop gaér
BO3MO>KHOCTb 3KCIIEPUMEHTAJIBHO MCCIIEI0BATh BIMSHUE HA CKOPOCTh XUMUYECKUX
peakuuii cneayomux GakTopoB: IPUPOIbl pearupyoIMX BEIIECTB, KOHIIEHTPALUU
pearupymoomux BELIECTB, IUIOUIAAM TpaHMLbl pasfena ¢a3 B TIeTEpPOreHHBIX
cucTeMax (IOBEPXHOCTH CONPUKOCHOBEHUS MEXY PEArupyrolMMH BELIECTBAMH),
TEMIIEPATYPbI, KaTaIN3aTopa, MHTUOUTOPA.

Ilunemxka-o0ozamop - MPUCIIOCOOJICHHE, UCTIOIBb3YyEeMOe B JTaOOpaTOpuu st
OTMEpPUBAHMS ONPENEIIEHHOTO O0BbEMA JKHUIKOCTU. bans KomOuHupoBaHHAs
IpelHa3HaueHa JJii HarpeBa CTEKISHHbIX U (apdopoBBIX COCYyIOB, KOrja
TpeOyeTcs cO31aThb BOKPYI HAarpeBaeMOro COCyJla PaBHOMEPHOE TEMIIEpAaTypHOE
nosie, W30€KaTb MCHOJB30BAHMS OTKPBITOIO IJJAMEHM U pPacKaJIEHHON
ANEKTPUYECKOW crupanu. [lpubop 011 nonayuenuss Ta30B HCHOJb3YETCA IS
MOJIyYeHHUs] HEOOJBIIMX KOJMYECTB ra3oB: BOJAOPOAA, KUCIOpoaa (M3 MEepoKCHIa
BOJOPO/Ia), YIIIEKUCIIOrO rasa.

Jlureparypa st yYUTeJs U y4AIUXCHA

1. ABropckas mporpamma «Xumusg B ObiTy» H.B. Iupmmna. Xumus 9 knacc.
Bosrorpan: Yuurens, 2017.

2. Kykymkun FO.H. Xumus Bokpyr Hac: CrnpaBouynoe mocobue. — M: Bricmias
mkoua, 2016.

. [Tnayruna I'.B. Xumus u noBceHeBHAs )KU3HB YenoBeka. — M: [Ipoda, 2015.

. @ageeBa I''A. Xumusa u skonorusi: Marepuanbl A1 NPOBEAEHUS YYEOHOU U
BHEYPOYHOM pPabOTHI IO IKOJOTHUECKOMY BOCIIMTaHUIO. — Bonrorpaa: Yuurens,
2015.

5. BoiitoBnu B.A. AdanackeBa A.X. Xumus B ObiTy. — BopoHEKCKOoe H31-BO,

2014r.

6. HeuaeB A.Il., KouetkoBa A.A., 3aiineB A.H. ITumesrsie no6asku. — M.; Koioc,
2011.

. Maxkapos K.A. Xumust u meguunna. M.: [Ipocsemenne, 2018.

8. Boiinexosckas A.JI. KocmeTtuka ceromns. M.: Xumus, 2018.

A~ W

\‘



