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PEITIEH3U S

Ha I0NOJTHHTEJILHYI0 0611eo0pa3oBaTelLHyI0 o01wepa3BHBaKOUIYI0
NporpamMmmy ecTecTBeHHOHAY4YHOI HANPaBJICHHOCTH

«Xumus. Crapr B HayKy»

MyHHUHIaILHOrO ABTOHOMHOTO yupeskIenust AONOJIHHTEJBHOr0
obpasoBanus ""To/bILIMAHOBCKHIT MOJTONEKHDII ueHtp"

CocraBuTens nporpaMMBI: Iearor OMONHHUTENBHOIO obpazoBanus Paxena
Hpuna AnexcanposHa.

Hanpasnennocts nporpammer: €CTEeCTBEHHOHAYYHasl.

Peanusyercs B pamkax o6beunenms obyuarouuxcs 12-16 ner.

Cpok peanusarmu nporpammsr: 4 roa.

Hononuurensras o6ieobpazoBarensHas ob1iepa3BHBaroLIas MporpaMma
«Xumust. CTapT B HayKy» COCTABIICHa, JOTONHEHA B COOTBETCTRHI C IIOCIIeTHUMHU
HOPMaTHBHBIMH JJOKYMEHTAMH.

Crpyktypa momomHuTeNBHOIM obieobpasoBaTenbHON  o6IIepasBUBaioIIeii
TIpOrpaMMBI COOTBETCTBYET TPeOOBaHMAM K OGOPMIICHHIO JaHHOIO JOKyMeHTa.
®opMa  JIeATENBHOCTH —  HHAMBUAYAJIBHBIE, TPYNIOBLIE, (POHTAJILHEIE,
AUCTAHIIHOHHbIE 3aHATHS, popMa 06beTMHEeHNs — yueGHas rpymma.

HononuurensHas o6ueobpasoBarensHas obLiepa3BHBaroLIas porpamMma
«Xumust. CTapT B HayKy», HampaBlleHa Ha NIPOBEJICHHE NPAKTHYECKHUX 3aHATUH U
n1abopaTopHEIX paboT, SKCKypcHii Ha KOTOPBIX OOy4arolue CMOTYT OBIafeTh
METOZaMH HMHCTPYMEHTAIHBIX HCCIEAOBAHMH, COBEpIIEHCTBYIOT MPAKTHYECKHE
YMEHHS, CIIOCOOHOCTH OPHEHTHPOBATECS B MHpE Pa3sHOOOPa3HBIX XUMMYECKHX
MATEpHAIIOB, OCO3HAIOT MPAKTHYECKYI0 NEHHOCTh XMMHYECKHX 3HAHHH, HX
00IIeKyIbTypHOE 3HAYEHHE 1T 0GPA30BAHHOTO YeIOBEKa.

B mosicuutensHO# 3ammcke ompenmenens:: mens (dopmupoBanue y
YHallUXCs  MHTEpeca K MHPY BEIUECTB M  XHMHYECKHX IpeBpaIIeHHiA,
NPHOOpeTeHHe  HEOOXOAUMBIX  NPAKTHYECKHX YMEHHH M  HaBBIKOB IO
11abopaTOpHOH TexHuKe), obydaromue, BOCIIUTAaTeNIbHbIE, Pa3BUBAIOIIME 3a/ayH,
PCIIAEMbIC Ha KaXKAOM rofly oOyYeHHs, BBIIEECHb aKTyalbHOCTh, PAKTHYECKAs
3HaYMMOCTE H HOBU3HA NPOrPaMMBI, TPHEMBI H METOBI OOYYEHHS, THIIBI K hopmer
Y4eOHBIX 3aHATHH, ONpe/eNIeHbl (OPMBI 10IBEIEHHS HTOTOB.

C nensro MoTHBAIMK Y4eGHOM NESTENBHOCTH B 3aHSTHS BKIIOUEHEI bopMsI 1
METOZBI IPaKTHYECKOH JEATENBHOCTH B BHJAE INPaKTHYECKMX 3aHATHH W
1a00paTOpHBIX PaGoT, HKCKYpCHE HAa KOTOPBIX obyyarolue CMOTyT OBIAIeTh
MCTOZIaMi MHCTPYMEHTAJIbHBIX HMCCIIEIOBAHUH, COBEPIICHCTBYIOT NPAKTHYECKHE
YMEHHS, CIOCOOHOCTH OPMEHTHPOBATHCS B MHpE Pa3sHOOOPa3HBIX XUMHYECKHX
MATEPHAJIOB, OCO3HAIOT MNPAKTHYECKYI0 LEHHOCTh XWUMHYECKHX 3HAHHi, MX
O0LIEeKy IbTYpHO® 3HAY€HHE IS 06PA30BAHHOTO UeTOBEKa.

B ocHoBe ycmemmoctn nporpamMMbel nexar memarormueckue NPUHLIMIIBL:
PasBUBAIOIIEI0 M BOCIHUTHIBAIOIIETO XapakTepa 3HAHWA O XUMHH; MHTErpaLyu




obpaszoBaTebHBIX O0JacTel; HAy4yHOCTH B OTOOpe cojep)KaHUs OO0ydeHMs;
JNOCTYIIHOCTH; OMOIMOHAJIBHOCTH; MPOTHOCTHYHOCTH;  IIE€J€HANpPaBIeHHOCTh
oOIieHHsT ydYalMxcsi C OKpyXawoomeid cpenoi. LleHHOCTHBIE OpPHEHTHPHI
colepxaHusi OOydeHUs: LIEHHOCTh JXH3HM; LIEHHOCTb 4YeJIOBeKa KaK JHYHOCTH;
LEHHOCTH NMPHUPOIBI; LIEHHOCTh HAayKH; IIGHHOCTh TPyZa U TBOPYECTBa.

WpuHoii  AsekCaHIpOBHOW B  JaHHOM  IporpamMme  pa3paboTaHBI:
HHAWBHUIAYAIbHBIA 00pa3oBaTeNbHbI MapHIpyT oOOydarollerocs; KajeHJapHbIH
yueOHBIH rpaduk; y4deOHBIH IUIaH; COJAepXKaHWE MPOrpaMMHOIO MaTepuaa;
METOMYEeCKHe MaTepUalibl (CTApTOBbIH YPOBEHb, 6a30BbIH YPOBEHB, IPOJBHHY THIH
YPOBEHB); MEpOIpHUATHS ¢ OOydYaloUMMHCS M HX DPOJUTEIAMH 338 paMKaMH
y4eGHOro IiaHa; KapTa HaOIIOJeHUH 3a pe3ynbTaTaMy O0O0y4eHHMs 110 IPOrpaMme;
MaTepHalbHO-TeXHHYEeCKoe obecredeHue; CIMCOK HCIOJIb30BaHHOM JIMTEepaTyphl
JUIs TIearora; CIIMCOK MCIIONB30BAaHHOM JIUTEPATyphl I OOy4alomMXCsl M HX
ponuTene.

ABTOp Tmpeamnoiaraer, 4YTO OXHIAEMBIMH pe3yJbTaTaMH pealu3aluu
nporpaMMBbl  OyIyT MAOCTHXKEHHS OOydalomMMHCsS pe3ylbTaToB JIMYHOCTHOTIO,
IPeIMETHOTO ¥ METaNpeMETHOIO XapaKTepa.

CrpykTypa @porpamMMbl BbIEp)KaHa, BCE pas/ielbl IPONMUCAHBI YETKO,
KOHKPETHO. i
I. IleneBoit paznen: MOsSICHUTEIbHAS 3aIIUCKA.

II. CopepxaTenbHbl pa3jen: ydeOHBIH IUIaH, COJAEPXKAaHWE IPOrPaMMBI,
KaJIeHJapHbIH y4eOHbIi rpaduk.

III. OpraHu3alMOHHBIA pa3fes: MeToAuyYeckoe obecrnedeHHe IpPOrpamMMBEl,
HOpMaTHBHas 6a3a MPOrpaMMel, CIIHCOK JIMTEPATYPHI.

IMporpamma «Xumus. CTapT B HayKy» SBIS€TCS HHHOBALMOHHOM, TaK Kak
OXBaThIBaeT OOJIBILION KPYI' €CTECTBEHHOHAYYHBIX HCCIIeI0BAHUM.

JlanHas  momoiHMTeNbHas — obmieoOpasoBaTenbHas — oOIIepa3BUBarOIIAs
IporpamMMa ecTeCTBEHHOHAY4HOM HanpaBleHHOCTH «XuMus. CTapT B HayKy» IUIS
yuamuxcss 12-16  nmer, mpencraBnenHass Paxesoit HM.A., Moxer ObITh
peKOMeH/10BaHa IS pea3alii B 00pa3oBaTeIbHOM MPOLECCE JOMOTHUTEBHOIO
o0pa3oBaHUs.

02.09. 2020 rox

Penen3zenr:
[IpenonaBaTenb BICIIEH KaTErOPUU
T'ATIO TO "T"onbIIIMaHOBCKHH arporeakosenk”

ot JLI. IloHOMapeBa



1. Kommjiekc 0OCHOBHBIX XapaKTEPUCTHK MPOrPaMMBbI
1.1 IosscHUTEIbLHAA 3AMUCKA.

CopepxaHue TOMOTHUTEIHHONW 001e00pa3oBaTebHON MpOrpaMMbl  Pa3pabOTaHO C Y4EeTOM
TpeOOBaHMI1, B COOTBETCTBUU C MOJOKEHUSIMH, CTAThIMU U ITyHKTAMU:

- ®denepanbHoro 3akona PO «O6 obpazoBanuu B Poccuiickoit deaepanmm» Ne 273-
®3;

- Pacnopspkenus [IpaBurensctBa Poccuiickoit deneparuu ot 31.03.2022 Ne 678-p «O6
yTBepxaeHrH KOHIeNIy pa3BUTHS JOMIOJHUTEIHHOTO 0Opa3zoBanus nereit 10 2030ry;

- Ilpukaza MunucrepctBa mpocsemieHus P® ot 27 wmrons 2022 r. N 629 “O6
yTBepkaeHun llopsiika opraHu3alMyu ¥ OCYIIECTBICHUS 00pa30BaTEIbHON AEATEIBHOCTU T10
JIOTIOJIHUTEIBHBIM 00111e00pa30BaTeIbHBIM IpOrpaMmMam”’;

- Meroauyeckux — peKOMEHJAlUMi 1O  IPOEKTUPOBAHUIO  JOINOJHUTENIBHBIX
o011epa3BUBAIONINX MPOTpaMM, HampaBIeHHbIX MucbMoM MunobOpHayku Poccun ot 18.11.2015
Ne 09-3242;

- Canurapubix mpaBmin  CII  2.4.3648-20 «CaHUTapHO-3MUAEMHUOIOTHIECKUE
TpeOOBaHUSI K OpraHU3alMsIM BOCIUTAHHA W OOydYeHHs, OTIbIXa W O3J0POBJCHHUS JAETeH U
Monoaexku», yrBepxkaeHHbIX 28.09.2020 r. Ne 28 (peructpauuoHHbli HOMep 61573 or
18.12.2020 r.),

- Ilpukaza MunoOpuayku Poccuu ot 23.08.2017 Ne 816 «O06 yrBepxknenun Ilopsaka
IPUMEHEHUSI  OpPraHU3aLMsSIMM, OCYLIECTBISIOIIMMU  OOpa30BATEIbHYIO  JI€ATEIbHOCTD,
ANEKTPOHHOTO OOyuYeHUs, IUCTAHIIMOHHBIX OOPa30BATEIbHBIX TEXHOJOTUH MpHU peanu3aliu
oOpa3oBaTenbHBIX Iporpamm» (3apeructpupoBano B Muntocte Poccun 18.09.2017 N 48226);

- Ilnana pabotsl o peanuzanuu KoHenmu pa3BuTus JOMOTHUTEILHOTO 00pa30BaHUs
nereit 10 2030 roxa I atan (2022- 2024roae1) B TromeHCKoOM 001acTH, YTBEPKAECHHOTO IPUKA30M
JlenapramenTa oOpa3oBaHuss W Hayku TromeHckoi oOnactu, [lemaprameHToM (uznueckon
KyJIbTyphl U criopta TroMeHcko# obnactu, JlemapramMeHTOM KyiabTypbl TrOMEHCKOM 00JacTu,
JlemaptaMeHTOM  COLIMANBHOTO  pa3BUTHS  TrOMeHcko — obOmactu,  JlemaprameHTa
nHpopmaruzauuu TroMeHckol obmactu Ne 556/325/1285/315-n/151-0x1 ot 28.07.2022r.,

- Ycrapa MAY J1O «I onbimmvanoBckuii M.

PykoBo/cTBOBaTbCS ~MHBIMM ~ HOPMAaTUBHBIMM  aKTaMM 1O  HOpoQuiIl0  peaau3yemMoin
o0pa30BaTeNbHOM MpPOrpaMMBbl, JIOKaJIbHBIMU AaKTaMH YUpPEKIEHUS. YUUTHIBaTh HHbBIE
peKoMeHAauuu O(UIMATbHBIX OpraHU3alui, M0 MPOQUII0 pearTu3yeMoil 00pa3oBaTeNbHOM
IIPOrpamMMBbl



XuMHsl - 3TO TpeIMeT, KOTOPbIi MOXET CTaTh MCTOYHMKOM 3HAaHMHM O Ipoleccax B
OKpY>KaIOIllEM MUPE, TAK KaK TOJIbKO IIPU U3YYEHUHU XMMHUU Mbl 3HAKOMHUMCS C COCTaBOM BEILIECTB Ha
Haielt 3emie. brarogaps 3ToMy Mbl y3HaeM, KakUM 00pa3oM 3TH BELECTBA BIUAIOT HA IPOLECCHI
KU3HEJEIATEIIbHOCTH OpraHu3Ma, Ja U B 1I€JIOM Ha caMy KHU3Hb 4elloBeka. JleTn yxe 1o mpupone
cBoel uccnenonatenu. C 60JIbIINM HHTEPECOM OHHM YYaCTBYIOT B CAMBIX Pa3HbIX UCCIIE0OBATEIBCKUX
Jenax.

Hoeusna npocpammvl COCTOMT B TOM, 4YTO OoJjbllas d4acTe paOOThl BEAETCS B BHUJE
MPAKTUYECKUX 3aHATHA W J1a0OpaTOpHBIX pabOT, IKCKYPCHH Ha KOTOPBIX OOYdYaloOUIHe CMOTYT
OBJIa/IETh METOAAMU HUHCTPYMEHTAJIBHBIX UCCIIEIOBAaHUN, COBEPILIEHCTBYIOT IPAKTUYECKUE YMEHUS,
CIOCOOHOCTh OPHEHTHPOBATHCS B MHpE Pa3HOOOPA3HBIX XUMHYECKUX MAaTEpHANIOB, OCO3HAIOT
IIPAKTUYECKYIO IEHHOCTh XUMHUYECKUX 3HAHUH, UX OOLIEKYIbTYpPHOE 3HAYCHHE Ul 0Opa30BAHHOIO
yenoBeka. Pelienue 3a1a4 pa3iMyuHOro coiep KaHus IBISETCSI HEOThEMJIEMOM YaCThbI0 XUMUYECKOTO
oOpa3zoBanus. PemieHue 3ajay BOCHMTBHIBACT Yy YYALIMXCSA TPYAOIIOOUE, LENeyCTPEMIIEHHOCTb,
CIIOCOOCTBYET OCYILIECTBICHUIO CBS3H OOYYCHHS C KH3HBIO, MPO(PECCHOHATBHON OpHEHTAINH,
BbIpabaThIBA€T MHUPOBO33pEeHUE, (OPMHUPYET HABBIKM JIOTMYECKOro MblnuleHus. Ilpu sTom
IIPOUCXOJUT PACUIMPEHUE KPYro30pa ydaluxcs, Tak Kak OHU [103HAIOT OCHOBBI B3aMMOOTHOLIECHUM
IPUPOJIBI U YETIOBEKA.

B npomecce paborel yuwamuecs OBJAAEBAlOT HaBbIKAMU Hay4HO-HMCCIIEA0BATEIbCKOM
JESITeIbHOCTH, 3HAKOMSATCS C PeaIbHbIMH, )KUBBIMU O0BEKTaMHU MIPUPO/IbI, YUATCSI CAMOCTOSTENILHO
[I03HABaTh SIBJIEHUS M IPOLECCHI, MPOUCXOJALIME B MPUPOJE B Pa3HbIE CE30HBI I0jJia, U3ydaroT
B3aMMOCBSI3U KHMBBIX M HEXHUBBIX KOMIIOHEHTOB IPHUPOJbI, a TaK >K€ BIUSHHUE YEIOBEUECKOU
NeSITEIbBHOCTH Ha €CTECTBEHHBIE SKOCUCTEMBI.

(I)opMa Oﬁy‘IEHHﬂ —O4YHasA U C IPUMCHCHHUCM NUCTAHIUOHHBIX TEXHOJIOTH.

Peanuzanus nporpaMmsl ¢ UCIOJIb30BAaHUEM JUCTAHLIMOHHBIX TEXHOJIOTUI OpraHusyercs B ¢opme
BUJICOYPOKOB, C IMOMOIIBIO CHCTEMbI YIpPaBICHUS MpPOCKTaMu B pexxume owmaian - Trello
IIpOrpamMMBl JUIsl POBeIeHUs OHNaiH-KoHpepeHmii — ZOOM, a Takke Ipymil Ki1acca B COLUANBHOM
cetu BKonrakre min Viber. KoHTpo:b BbInonHeHUs 3a1aHuil pukcupyercs nocpeacTBoM GoTo Win
BHUJICOOTYETOB, 110 UTOTaM 3aHSATHS.

Bo3zpacr aereii, ydacTBYIOIIUX B peaau3aluy NPorpaMmmMbl
ITporpamma anpecoBana aetsMm 12 — 16 ner. B KoJuIeKTUB NIPUHUMAIOTCS BCE HKETAOIIHeE.

Cpoku peanu3auuu NporpamMmal
[To HOpMaTHBHBIM CpoKaM peanu3aiuu oOpa3zoBarenbHas nporpamMmma «Xumusa. CTapT B HayKy»
paccunTaHa Ha 4 roa 0Oy4eHUS:

—  Ha CTapTOBOM ypoBHE — 1 ron
—  Ha 0a30BOM — 2 TO/1a
—  HaIpoABUHYTOM -1 rojg

Pexkum 3anaTH
B rpynmax mepBoro roga oOydenust 3aHumaercs ot 10 yemoBek 1 pasa B Hemeno,
MPOAOIDKUTEIBLHOCTh 3aHATHUS 2 aKaJIeMHUUECKUX Yaca 110 KaXI0MY MpeIMETY;.
B rpymmax BTOpOrO M Tperhero roma oOydeHus 3aHuMaercs ot 10 uemomek, 1 pa3 B
HEJIENI0, MPOAOKUTENBHOCTh KaXKIOT0 3aHATHA 3 yaca Mo KaxXI0MY MpEeIMETY.
Ha wuyerBepTroM romy oOyuenuss 3anumaercs oT 10 demoBek, 2 paza B HeAEIo,
MpOAOJIDKUTCIIBHOCTDb KAXKAOTO 3aHATHUA 4 gaca 1o KaXKaAOMYy NpCaAMCTY.

[Tporpamma criocoOCTBYeT:



dopMHUpPOBAHUIO HMHTEpeca K y4eOHO-HMCCIEAOBATEIbCKON AESITEIPHOCTH, KaK HEOOXOIUMOMN
COCTaBIISfOLICH 00yUeHHsI ¥ IEPBOHAYAILHBIX YMEHUN M HaBBIKOB ITPOBEACHUS UCCIICIOBAHUM;
Peann3anuu MexaHu3Ma BKIIIOYEHHUS YYALUXCS B OIBITHO-9KCIIEPUMEHTAIbHYIO paboTy;
ObecnieueHHIO MUPOKOH BO3MOXKHOCTH JUISL «TPAHCISILIUNAY» THYHOCTHBIX, TBOPUYECKUX KAuEeCTB;
@®opMHUPOBaHUIO HOBOT'O cr10c00a IEHCTBUM, C YCBOEHHBIM CTapbIM MHIUBUYaJIbHBIM OIBITOM, C
HOBBIMH TPEOOBAHUSAMH €TI0 IPUMEHEHUSI.

@opMbI OPraHU3aANMHU JAeATETHLHOCTH
OcHoBHBIE (POPMBI OpraHU3aUU ACATETHHOCTH 00YJIAFOIIMXCS:

. IPYIIIOBEIC;

. WHIMBUYaJIbHBIC,
. (bpoHTaNbHbIE;

. JMCTaHIIUOHHBIE.

3aHATuA JaroT XOpOH_II/Iﬁ 9(1)(1)6KT TOoraa, Koraa mnpoBOAATCA CHUCTCMATHYCCKH. HOSTOMy 10

AOMUHHPYIOIIUM (bopMaM opraHu3alru ACATCIIbHOCTU I[CTGﬁ IMpCAIIoJgararoTCsa 3aHATUA B I'PpYyIIIax.

Enununielt yaeGHOro BpeMeHH B 00beTUHEHHH SBIIsIeTCS yueOHoe 3ausTue. Mcxons us uenei,

3a1a4, IIO3HAaBATCJIbHBIX HWHTCPECOB W  HWHAWBUAYAJIBHBIX BO3MOKHOCTEH 06yqa10n11/1xc;[,
O6pa3OBaTCJ'ILHaH ACATCIIbHOCTD PCAJIN3YCTCA B PA3JIMIHBIX (I)OpMaXZ

3aHATHE-TIPAKTUKYM;
3alUTa MPOEKTa;
3aHATHE-AUCKYCCUS;

3aHATHE-IKCKYPCHS;

Oecena;

3aHATHE-UTPA;
3aHATHE-KOHKYPC;

3aHATHC-BUKTOPHUHA,

nabopaTopHas (pakTHyecKas) paboTa;

3aHATHC-KBCCT,

JIEKIIHSI-THAJIOT;

Keiic-madoparopusi;

OTHomICHUS MCXKAY ACTbMU B TIPYHIIC CTPOATCA INMPCHUMYLICCTBCHHO UYCpE3 IIeaarora, OH

OpPraHu3yeT UX COBMECTHYIO NESATEeIbHOCTh M obOmieHue. [1o3ToMy Ha mepBbIi MiaH BBICTYHAOT
METOJIbl OpraHMU3alMK JAETCKOI0 KOJIJIEKTHBA: KOJUIEKTHBHBIE €IUHBbIE TPEOOBAHMSI, KOJIJIEKTUBHOE
CaMOYIPaBJIEHUE, METO/T KOJUIEKTUBHOM MEPCIEKTUBBI U T 1.

Cpenu MeTo10B (hOpMUPOBaHMS ONBITA COOOPA3HOTO MOBEJCHMS U OCHOB €CTECTBEHHOHAYYHOTIO
MHUPOBO33PEHUS 00YUAIOIIUXCS BBIIEIAIOTCS:

METOJIbI,  TOBBINIAIOIINE  [O3HABATEIbHYIO  AKTUBHOCTh  (dIIEMEHTApHBIM  aHamwu3,
MOJICTTUPOBAaHUE, METOJ BOMNPOCOB, TOBTOPEHHE, pEUICHHE JIOTHYECKHX MpooIeMm,
AKCIIEPUMEHTUPOBAHHE, OTIBITHI);

MCTO/Ibl, HaAIIPpaBJICHHBIC Ha IIOBBIILICHHC 3MOHI/IOH3J'H)HOI71 AKTUBHOCTU (I/IFpOBBIC IIPHUEMEI,
CIOPTIPU3HBIE MOMEHTBI, DJIEMEHTHI HOBU3HEI),

MCETOFbI, CHOCO6CTBYIOHII/IC YCTAHOBJICHUIO CBsI3el MCXKAY Pa3sIMYHbIMA BUJAMU JCATCIbHOCTU
(TIepcrieKTHBHOE TUTAHUPOBAHKE, OMTOCPEIOBAHHOE MTEPEKITIOYCHNE Ha APYTYIO NEeSITeTHbHOCTD);
METOJl MOTHBAIIMK U CTHUMYJIHPOBAHUS CAMOCTOSITENFHOW HEATENILHOCTH OO0YYarOIIUXCs
(cozmanme mTPOOJIIEMHON CHTYyaIluM, JBpUCTHYECKOEe HaOmrofeHne, nabopaTtopHas pabora,
HCCIIEIOBAHUE);

METO/Ibl OOYYEHHMSI U Pa3BUTHS TBOPUYECTBA (METO 00pa3HOTO BUICHHS, METO/I MPUAYMBIBAHUS);



—  MeToJ nMpoOJIEMHBIX CUTyallui (MCCIEI0BATENbCKUI METO/I, METO] MPOOIEMHOTO U3TIOKCHHUS);

— WIPOBBIC M TPEHUHTOBBIE METOJBI (poOjeBas UIpa, UMIPOBH3AIMOHHAS UTPa, METOI OOMEHa
OIBITOM, METOJ UMUTALIUU, METOJ] TPYIIIOBOM JUCKYCCHH, METO I'PYNIIOBOIO PELICHHUS);

- MCTO IIPOCKTOB;

— METOABl  UCCIEAOBATENIbCKOM  JAEATENbHOCTHM  (CO3[aHMe  NPOOJIEMHOM  CHTyaluy,
aJIbTEpHATUBHBIEC BOIPOCHI, 337a4d 110 MOAEIMPOBAHUIO);

—  DKCKYpCHOHHBIE  METOIbI  (IMAJCKTHKO-MATePHATUCTUYCCKUHA,  (OpPMaTbHO-JIOTUIECKUH,
YaCTHBIN ).

NuauBnayanbHbIi 00pa3oBaTeIbHbIA MAPHIPYT 00y4arouIerocs.

WnnuBuayanbHblii  00pa3oBaTeNbHBI  MapHIpyT  0OydYaromierocs OIpenessieTcss  Kak

IIEPCOHANIbHASI TPAEKTOPUS OCBOEHMS COJEp)KaHUs 00pa30BaHHUs, IMO3BOJIAIOIIAS O0YyYarOIIMMCS
BbIOMpaTh Hanbosiee yaoOHbIe POPMBI U TEMBI AJIsl TPOEKTHOM paboThl U sBIsSETCS 3(PPEKTUBHBIM
WHCTPYMEHTOM  (OPMHPOBAHUSI KOMIIETEHIIMA B cdepe ONBITHUYECKOH M  IMPOEKTHO-
HCCIIEA0BATENIbCKOM 1€ATEIbHOCTH.
WupuBuayanbHbI 00pa3oBaTeNbHBI MapIIpyT BBICTPAHUBACTCS B COOTBETCTBUHU CO CHEHU(DUKOH
BBITIONTHSEMOM 3a/1ay, CKIOHHOCTSMU U CIOCOOHOCTSIMH KOHKPETHOTO OO0yYaromierocss Hu
MperoiaracT HAIMYHEe COBMECTHBIX C reAaaroroM (GpopM paboThl — KOHCYIBTALUHU 110 TTOJTOTOBKE K
KOHKYpCaM M OJUMIINaJaM, y4eOHbIC 3aHATHUS, Ja00paTOpHbIE 3aHATHUS, BBIC3THBIE MEPOIPUSITHUS,
KOH(DEpEeHIMH, TPOEKTHI U T.A.

NuauBuayanbHblid yueOHbIH M1aH

(pamunus, umst oOydaromierocs B p.Ii.)
110 OCBOCHHUIO
(HanMeHoBaHuE 00pa30BaTENbHOM IPOrpaMMBbl)
Ha 20_-20__ y4eOHBIii ro B

rpyrie
JUCTIATITAH TpynoemMkocTh (KOI-BO KOJITIECTBO KOJI-BO dopmbl
Bl aK.d. 0 MPOTrPaMMHOMY aKaJeMUYECKHX YaCOB C | YAaCOBB | MPOMEKYTOYHO
(Moynn) y4eOHOMY TUTIaHY) y4E€TOM HeJeln W aTTecTanuu
WHIUBH Ty JTH3AIAN 10
BCEr | TEOpW | MPAKTHK | BCEr | TEOpU | MPAKTHK
0 s a 0 s a

Ilenmaror /

JdanHasi mporpaMMa peajiu3yercsl 10 CeTeBOMY B3aMMOAEHCTBHIO COBMecTHO ¢ MAOY
"T"onsimmanoBekass COLLL Ne 4" (ITpunoskenue 3). OTAensHO B3AThIE TeMbI MPAKTHUECKON YacTh
OyIyT OCBaMBaThCs Ha Oa3e CeTeBOro MapTHepa.




1.2 Ilesb 1 3a1a4M NPOTPaAMMbI

Leas nporpammbl siBJIsieTcsi: GOPMHUPOBAHUE Yy y4allUXCS WHTEpEca K MUPY BEIIECTB U

XUMHAYECKHX IMPEBpaIleHUH, MPHOOpETeHNE HEOOXOAUMBIX MPAKTUYECKHX YMEHUH M HABBIKOB I10
1a00paTOPHOI TEXHUKE.

3amaum:

Obyuarowue:
U3Y4YUTh NIpaBuiIa 0€30MacCHOCTH paboThl B Ja00paTOPUU M 0OpallieHHs C BELECTBAMU;
OTIpEeIeNIATh KAYeCTBEHHBII COCTaB, a TaK K€ AKCIIEPUMEHTAIBHO JI0Ka3bIBaTh (PU3UUECKUE U
XUMHUYECKHUE CBOICTBA UCCIIEYEMBIX BEILIECTB;
MOJTy4YaTh PacTBOPHI C 33/1aHHON MacCOBOM J0JIeH M MOJIIPHOM KOHIIEHTpanuei, padboTars ¢
pacTBOpamMH pa3IU4HbIX BELIECTB;
CaMOCTOSITEJIbHO CTaBUTh 3a/1a4M U BUJIETh IIPOOIEMY;
paloTaTh C IUTEPaTypPHBIMH UCTOUHUKAMU;
IJIaHUPOBATh, YYUTHIBATh, KOHTPOJIUPOBATh, OLIEHUBATH CBOIO paldoTy;
OBJIa/IEBaTh HABBIKAMH KOHCTPYKTHBHOT'O OOILEHUS, YTO BKIIOYAET: YMEHHE BBICTYNATh NEpe
yOJINKOH, CBSI3HO M3J1araTh CBOM MBICIIM B IIPOIECCEe MOJEMHUKH, apIyMEHTHPOBAHO T'OBOPUTH,
BJIa/IETh BHUMaHUEM ayJUTOPHH, BBICIYLIMBATh JAPYTUX, 33JaBaTh BOIPOCHI MO IMpoliemMam
BBICTYIIJICHUS], C TOCTOMHCTBOM BBIXOJIUTh U3 OCTPBIX CUTYAIH.
Bocnumamenvuvie:
BOCIIUTaTh OEpeXHOE OTHOILEHHE KO BCEMY >KMBOMY, JIFOOOBb K IPUPOAE, OTHOLIEHHE K
IPUPOJIE KaK K 00IIeUeIOBEeUeCKOM IEHHOCTH;
(GbopMHpPOBAaTh OTBETCTBEHHOI'O OTHOILIEHUS K paboTe B IpyIIE, BEACHUIO UCCIIEI0BATEIbCKON
U IIPOEKTHOM NeSITEIbHOCTH;
BOCIIUTaTh KOMMYHHMKATHBHbIE HaBBIKHM, YMEHHs aJ€KBAaTHO BECTU ceOsl B CTPECCOBOM
CUTYalHH.

Paszsusarowue:
(bopMHpOBaHKE HAaBBIKOB M YMEHUI HayYHO-UCCIIE10BATEIbCKON AATEIbHOCTH;
(hopMHpOBaHUE y yYalIUXCsl HABBIKOB 0€30IIaCHOTI0 ¥ TPAMOTHOTO 0OpAaIIeHUs C BEIIECTBAMU;
(hopMHpOBaHME IPAKTUUECKUX YMEHUIN U HaBBIKOB pa3pabOTKU U BBITOJHEHUS XUMHUYECKOTO
AKCIIEPUMEHTA;
MIPOJOJIKUTH Pa3BUTHUE [TO3HABATEIBHON aKTUBHOCTH, CAMOCTOSTEIbHOCTH, HACTOWYMBOCTH B
JOCTHKEHHUH LeJIN, KPEaTUBHBIX CIIOCOOHOCTEH yyaruxcs;
MPOAOIKUTH OPMHUPOBAHNE KOMMYHUKATUBHBIX YMEHUH;
(dbopMHpOBaHUE IPE3CHTALUOHHBIX YMEHUN 1 HABBIKOB;
Ha MpUMepe XMMHUYECKOTr0 MaTepuaia HauaTh pa3BUTHE Y4eOHOM MOTHBAIIMM IIKOJIBHUKOB Ha
BbIOOp Mpodeccuut, CBA3aHHON ¢ XUMHUECKUM IPOU3BOACTBOM;
JaTh BO3MOXHOCTbH Y4JalllUMCs IPOBEPUTH CBOM CITOCOOHOCTH B €CTECTBEHHO 00pa3oBaTeIbHOM
obactu.
(bopMHpOBaHKE OCHOBHBIX METOJIOB PEILICHUS HECTAaHAAPTHBIX U OJIMMIIHMATHBIX 33J1a4 110
XAUMUHU

IInanupyemble pe3yJibTaThl

Juunocmnvwie
Yyammics qOIKHEL:

OepeXKHO OTHOCHUTHCS KO BCEMY KHBOMY, MPOSIBISITH JTIOOOBb K MPHUPOJE, OTHOCUTHCS K
MIPUPO/IE KaK K OOIIEUETOBEYECKON IEHHOCTH;

OTBETCTBEHHO OTHOCHUTHLCS K pabOTe B TpyIIe, BEACHUIO MCCIIENOBATEILCKOM W MPOEKTHON
JEATENbHOCTH;

YMETb aJIEKBaTHO BECTH C€0s B CTPECCOBOI CUTYaIUH.

Ilpeomemmnvie u memanpeomemmuie.



Cmapmosulii yposeHy.
B pe3ynbTate npoxoxaeHus IporpaMMHOTO MaTepuaa, yqyanuics J0JKHbI 3HaAmy !

— TpaBwia 0€30MaCHOCTH pabOTHI B 1a00OpaTOpUU U OOPAICHIS C BEIIECTBAMU;
— mpaBuia cOOpKH U PabOTHI TAOOPATOPHBIX MPUOOPOB;

—  HUCTOPHIO Pa3BUTHS HAYKU — XHUMHS,

— (U3HYECKUE U XUMHYCCKUE SBIICHUS;

—  9TO TaKO€ XUMUYECKUH IJICMEHT;

— TPUMEHEHWE XUMUU B XO3SHCTBECHHBIX IIEJISIX;

— OCHOBHBIC TPEOOBAHMSI K POCKTHBIM M UCCIIEIOBATEILCKUM paboTam;

—  CIIOCOOBI pelIeHHsI HECTaHAAPTHBIX 33/1a4

— mpaBuia 6e30macHoON paboThl B KAOMHETE XUMUU;

— W3y4YCHHE MPABWI TEXHUKU 0€301IaCHOCTH U OKa3aHUs TIEPBOM TIOMOIIIHN;

— TpaBWIa OOpaIICHUs C BEIIECTBAMU,

— TpaBuiIa paboThI ¢ Ta0OPATOPHBIM 000PYIOBAHHEM;

— TIOPSIOK OpraHu3anuy pabodero Mecra.

— mpaBuiia 6€30mMacHOCTH pabOTHI B JIA0OPATOPHUH B 0OpaIllEHUs C BEIIECTBAMH;
— npaBwia cOOpKH U pabOTHI IAOOPATOPHBIX MPUOOPOB;

— OmpeJesieHHe MacChl M 00beMa BEIIECTB;

Yuyanuecs J0JKHBI ymemso.

OTIPEeNeNATh 1IeJb, BBIICIATh OOBEKT MCCIEIOBAHMS, OBIAJIETh CIIOCOOAMHU PETUCTPAIIH
nosyueHHOU nHpopmanmu, ee 00padoTku u 0hOpMIICHHUS;

MOJIb30BaThCs MHGOPMAIMOHHBIMU MCTOYHHMKAMH: CIIPABOUYHUKAMU, UHTEPHETOM, y4eOHOM
JUTEPATypPOM.

OCYIIECTBIISATH JIA0OPATOPHBIN SKCIEPUMEHT, COOIIOAasi TEXHUKY O€3011aCHOCTH;

paboTaTh CO CTEKJIOM M PE3WHOBBIMH TPOOKAMHU MPHU MPUTOTOBIECHUU NPUOOPOB TSt
MIPOBEJICHUS OIBITOB;

OTIpeIeNATh KAYECTBEHHBIN COCTaB, a TaK K€ IKCIEPUMEHTAIbHO JOKa3bIBaTh (DU3HMUECKHUE U
XUMHYECKHE CBOICTBA HCCIIETYEMBIX BEIIECTB;

HAXOJHUTh MTPOOJIEMY U BApUAHTHI €€ PEIICHWS,

paboTaTh B COTPYAHUUYECTBE C YWICHAMH TPYIIbI, HAXOAUTH U HUCIPABIATh OMIMOKH B paboTe
JIPYTUX YYaCTHHKOB TPYIIIIHI;

YBEPEHHO JIepKaTh ceOsi BO BpeMs BBICTYIUICHHS, UCIOJIB30BaTh PA3JINYHbBIC cpeacTBa
HATJISTHOCTH TPU BBICTYIUICHUU.

BECTH JIMCKYCCHIO, OTCTAMBATh CBOIO TOUKY 3PEHUS, HAUTH KOMITPOMHCC;

MIPOBOAMTH COLIONPOC HACEICHUS: COCTABISATH BOMPOCHI, yMETh OOIIAThCA.

VYyamuecs 10JKHBI 81a0ems.
Haspikamu 06paboTKH NOTy4eHHOW HHpOpMaLuu 1 0pOpMIIATh €€ B BUIE COOOIIeHus, pedepaTa
WJIH KOMITBIOTEPHOH Mpe3eHTAInN

HaspikamMu OKCIICPUMCHTAJIBHOTO ITPOBCACHUA XUMHUYCCKOI'0 aHaJIM3a.
MOHI/ITOpI/IHF PE3YIBTATOB BBIIIOJIHCHUA ueneﬁ U 3aaa4 mOporpaMmbl HOpEAIoIaract

Ha6J'IIOIlCHI/IC 3a JACATCIBHOCTBIO YYaIlUXCA Ha YPOKaX, OTCIICKHUBAHUC KOJHNYCCTBA YYalIUXCH,
3aHUMAarIUXCa HCCHG}IOB&TGHBCKOﬁ n HpOGKTHOI\/II JIEATEIILHOCTBIO U €€ PE3YIBTAaTHUBHOCTH.

bazoeuviii yposens
Yuawuecs oonsrcnvl snamep:

MpaBHJIa BKOHOMHOTO pacxojia TOPIOYEro U peakTUBOB;
MOPSAIOK OPraHU3alliy CBOETO pabovero MecTa;
ITpaBuiia 3KOHOMHOT'O pacxojia FTOPIOYETO U PEAKTUBOB
HeoOxoaumMocTh yMepeHHOT0 ynoTpeOaeH!sl BATAMUHOB, O€JIKOB, )KHPOB U YTIJIEBOJOB IS

3JI0pOBOTO 00pa3a KU3HU YEIIOBEKA;

[Tary6HOe BIUsiHHE HEKOTOPBIX MUIIEBBIX 100aBOK Ha 3J0POBbE YETIOBEKA,



o KadecTBenHbIe peakiiuu Ha OCIKH, YTIIEBOJIbI;

Yuyammecsi npuodpeTaoT cjeAyue yMeH!s 1 HABbIKH:
e OIIPEIEIATH LeJb, BBIACIATh O0OBEKT HCCIIC0BAHNS;
e OCYUIECTBJIATH KPUCTAIUIM3ALUIO, BHICYILIMBAHUE, BHIIIAPUBAHUE, ONIPEAEIATh IUIOTHOCTh

HCCIICAYCMbIX BCIICCTB

e HaOII0aTh U U3yYaTh SIBJICHUS U CBOWCTBA;

e OIIMCHIBATh PE3YyJIbTATHI HAOIIOICHU;

e CO3JaBaTh HEOOXOAUMBIE TPHUOOPHI;

e TIPEACTABIATH PE3YJIbTATHl HCCICTOBAHUIN B BUJIE TAOIUI] U TPa(UKOB;

e JICJIaTh BBIBOJBI,

e 00CYXIaTh pe3y/bTaThl SKCIIEPUMEHTA, yYaCTBOBATh B AUCKYCCHUHU, YBEPEHHO JIEpKaTh ceOs BO
BpEMs BBICTYIUICHUS, UCIIOIb30BaTh PA3JIMYHbIE CPEACTBA HAIIAJHOCTHU IIPYU BBICTYIIJICHUY,

e  OCYILIECTBIATH IIPOCKTHYIO ACATEIbHOCTb.

* OCYUIECTBJIATH C COOMIOIEHUEM TEXHUKHU 0€3011aCHOCTH JJeMOHCTPALlMOHHBIHN 1 1a00paTOPHBIil
JKCIIEPUMEHT;

* OCYILECTBIATh KPUCTAUIM3ALINIO, BEICYIIMBAHKE, BBITAPUBAHUE, ONPEAEIIAT INIOTHOCTh
HCCIIEAYEMBIX BEILECTB;

* HMMEeTh HEOOXOJMMbIE YMEHUS M HAaBBIKH B MBITHE U CYIIKE XMMUYECKOH MOCY/IbI;

* TIOJIyYaTh PACTBOPHI C 33JaHHOM MacCOBOM JI0JICH U MOJISIPHOW KOHILIEHTpAIMen, paboTats ¢
pacTBOpamMH pa3iIN4HbIX BELIECTB;

* HaXOJUTh NPOOJIEMY U BApUAHTHI €€ PEIICHHS;

* OpraHu30BaTh CBOM YU4EOHBIN TPY/, MOIH30BATHCS CIIPABOYHON U HAYYHO- MOIYIISIPHON
JIATEpaTypou;

* mmcaTh pedeparsl, IPUICPKHUBASICH ONPEICICHHBIX TPEOOBAHHUI;

* paboTaTh B COTPYIHUUYECTBE C WIEHAMH I'PYIIIbI, HAXOAUTh U UCIIPABIIATH OIIMOKH B paboTe
JIPYTUX YYaCTHUKOB TPYIIIIBL;

* BECTH JUCKYCCHIO, OTCTAaUBATh CBOKO TOUYKY 3PEHMSI, HAUTH KOMIIPOMHUCC;

* YBEPEHHO Jep>KaTh ce0sl BO BpEMsI BHICTYIICHHSI, UCTIOJIb30BaTh Pa3IMYHbIe CPECTBA
HarJIiJHOCTU IIPU BBICTYIIJICHUH

* BBINOJHATH HECIOKHBIE XUMUYECKUE OIBITHI, II0JIb30BAaTHC XUMUYECKON TIOCY10M, pEaKTUBaMU,
HarpeBaTebHBIMU pHUOOpamu;

e OKa3bIBaTh MEPHI IEPBOW MTOMOILIH;

e HaOJIOJIaTh U U3Yy4YaTh SIBJICHUS U CBOMCTBA;

e YMETb COCTaBJIATh YPABHEHMS, XapaKTEPU3YIOINE CBOWCTBA BEILIECTB;;

e pemarh 3a7a4M pa3HbIX THUIIOB;

e COCTaBIAThH OTUET O paboTe;

e OCYIIECTBIATH IPOEKTHYIO JAESATEIBHOCTD.

IIpoosunymulii yposeHs

Yuamuecs 1015KHBI 3HATD:

Teoputo crpoeHns oprannueckux coennHeHnii A.M.bytiepoBa ¢ Joka3aTenbcTBaMU MOJI0KEHUN
Ha [IpUMepax OPraHNYECKUX BEILECTB;

N30Mepuro ¥ TOMOJIOTHIO OPTraHUYECKUX COCIMHEHUN;

Pacuérnbie popmysibl U alITOPUTMBI TUIOBBIX 33a4;

Crpoenue, pusnueckue 1 XUMUUYECKHE CBOWCTBA OPraHUYECKHX BEILECTB;

@opMyIIBI THIIMYHBIX OKHUCIUTENEN U BOCCTAHOBUTENEH;

3aKOHOMEPHOCTH ITPOTEKAHNSI OPIrAaHUYECKUX OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIN;
Meroanky COCTaBIEHHUS OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIUI Pa3JIMYHBIMU METOJAMM;
Knaccugukanuio nenoyex npeBparieHnii OpraHmuecKiuX COeTMHEHUH.

Yuamuecst 101KHBI YMeTh:

OmnpenensTs TOT UM UHOM TUIT pacYETHBIX 3a1a4;

AHanu3upoBaTh yCIOBUSI 3aJaHUM;



BBIABIATE XUMHUYECKYIO CYIIHOCTD 3a/1a4H;

CocTaBiaTh ypaBHEHUS BCEX XMMHUECKUX MPOLIECCOB, 331aHHBIX B YCIOBUSX 33Jauy;
[Ipon3BoaUTE MAaTEMATUYECKUE PACYETHI;

Hcnonb30BaTh HECKOJIBKO CIIOCOOOB IIPHU PELICHUH 33/1a4H;

CocTaBiATh ypaBHEHHUS OKACIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIUI OPraHMYECKUX COEAMHEHNN
Ha OCHOBaHUM METOJOB: JIEKTPOHHOIO U 3JIEKTPOHHO-UOHHOTO OaslaHCa;

Ocy1mecTBIATh LETOYKH IPEBPALCHUH 1I000r0 THIIA;

YMeTs pemars 3aaHus 10 OpraHnYeCKOM XUMHUY Pa3JIMYHbIX YPOBHEH CIIOKHOCTH.

Copep:xanue pa3iejioB 00y4eHHs

|. Xumnuecknii kagaeigockon (129 yacon)
CrapToBblii ypoBeHb (20 yacoB)

1. BBoaHoe 3aHsiTHe. 3HaKOMCTBO C YYalIMMMHCS, aHKETUpOBaHME: (UTO INpHUBEIO TeOS B
Kpyxkok “FOHbIii XMMUK”). 3HAKOMCTBO KPY)KKOBLIEB C WX OOS3aHHOCTSMH M O0OpYZOBaHHEM
pabouero MecTa, 00CyX/IeHIE U KOPPEKTUPOBKA IJIaHa pabOThI KPY>KKa, IPEATIOKEHHOTO YUUTEIEM.
Kparkue cBeneHHss W3 HUCTOPUM pPa3BUTHSI XWMHUYECKOM HAYKH OT OTACIBHBIX 3HAHUK M0
LIeJICHAPABICHHOTO0 M3yYeHHs BELIECTB M INpolLeccoB. XUMHUs — HayKa O BellecTBax. Bemectsa
BOKpYT Hac.

IIpaktukym «Onucanue (U3NYECKUX CBOMCTB BELLIECTBY
«DPu3nvecKne 1 XUMUIECKUE SIBIICHUS

2. Amenem MenpeneeBa, win JloM, B KOTOPOM «GKHBYT» XUMHYeCKHE 3JI€MEHThI
Kusnp u gesrensHocTs .M. MenneneeBa. MicTopusi OTKpBITUS IEPHUOIUUYECKOTO 3aKOHA.

3. «Camoe y1uBHTe/IbHOE HA IUIAaHETe BellecTBO-BoAa» Pacnpenesienne Boabl Ha 3eMute.
Boansie pecypcwl crpanbl. Bosma B ObITYy, IPOMBILUIEHHOCTH, CEJIBCKOM XO34HCTBE, MPHUPOJE.
AHoOManbHbIe cBOMCTBa BOAbl. JluctmmiupoBanHas Bojaa. Tspkenas Boaa. OCHOBHBIE MCTOYHHMKHU
3arpsi3HEHUST BOJHBIX OACCEMHOB, IMOCIEACTBHUS 3arpsi3HEHHs. Mepbl OOprOBI C 3arpsi3HEHHEM
OacceiitHOB. MeTo/IbI OUMCTKHU BOABI. [lepcrieKTHBBI pa3BUTHS BOJOOYHCTKH. MeToasl 00paboTKu
Bojbl. [IpoOnema mpecHoi BOJbI, MyTH €€ mojydeHus. PamronanbHOE MCTONBb30BaHUE M OXpaHa
BOJIHBIX PECYPCOB.

Ba3oBblii ypoBeHnsb (69 yacoB)

1. OcHoBHbIE XUMHYECKHE TIOHATHUS

BemectBa. Cmecu. Xumuueckas popmyina BemiecTBa. Pacuer OTHOCHTEIHHON MOJIEKYISIPHOM
Macchbl. BaneHTHOCTh XMMHYECKHX 3JIeMEHTOB. OrmpeneneHue BaJ€HTHOCTH MO XHUMHUYECKUM
dbopmyna. CocraBieHue XUMHYECKHUX (OPMYJT MO BaJIGHTHOCTH. MaccoBasi 10Js DJIEMEHTa B
BemiecTBe. BeiBo xuMudeckux ¢popmyn BemecTBa. Kommdectso BemiectBa. Monb. MomnsipHast Macca.
OObeMHbIEe OTHOLIEHUS Tra3oB. 3akoH ABoraapo. MomspHblii 00beM ra3oB. OTHOCHTENbHAs
IJIOTHOCTb ra30B. XUMHUYECKHe ypaBHEHUs . COCTaBICHUE YPAaBHEHUM XUMUYECKUX PEAKLIUM.
CkopocTh XUMHUECKOH peakiny. PaKkTophl, BIUSIONINE HA CKOPOCTh XUMHUYECKOH PeaKnm.

2. OCHOBHBIE KJIACCHI HCOPraHUY€CKHUX BEIIECTB
MaKpo-, MHKpPO- H YyJIbTpa- DJJCMCHTHBI B HAOICM OpPTraHHU3ME OKCI/II[LI; Ha3BaHUC,

kiaccudukanus, cBoiictsa. OCHOBaHMS: Ha3BaHUe, Kilaccuukanus, cBoiicTBa. KucioTsl: HazBaHue,
kiaccudukanus, cBoiictsa. Muaukartopsl. Munukaropsl. ®enondranens. Jlakmyc. Metunopanxk.
W3meHneHue nseTa B pa3InyHbIX cpefax. PacturenbHble MHAUKATOPBHI.

Conmu: Ha3BaHue, kiaccuukanus, cBoicTBa. ['eHeTHueckass CBA3b OCHOBHBIX KIIACCOB
HEOPraHNYEeCKUX BEIIECTB.

IIpakTnyeckas padora: Pemenne sxcrepUMEHTaNbHbIX 3a1a4 110 TeMe: OCHOBHBIE KJIacChl
HEOPraHNYECKUX BEIIECTB.



3.PacTBopsl. PacTBOperHOE BemiecTBO. PacTBopuTens. @akTOphI, BAUSIONINE HA PaCTBOPEHUE
BemecTB. CrocoObl MPUTOTOBIIEHUS pacTBOpPOB. [loHATHE O MaccoBOW J0J€ PacTBOPEHHOIO
BelIeCcTBa. DTallbl IPUTOTOBIIEHUS pacTBOpa. [IpaBuiia paboThl ¢ BecaMu M MEPHBIM LIWIHHIPOM.

4. Bo3ayx. CoctaB Bo3nyxa. Kuciopos, ero cBoiictBa u npumenenue. [lomydgaem kucimopo.
Kucnopon — wmcrounuk xu3Hu Ha 3emiie. Kucmopon-neBumumka. Kak oOHapyX uTh KHCIOPO?
VYruekucislii ra3 B BO3Ayxe, BOJE, IPOJAYKTaxX ITUTaHUS.

5. Meramnbl. ®dusnueckue cpoiicTBa MeTawioB. CBOHCTBaA M NpPUMEHEHHUE >KeJesa.
PxaBumHa. buosiornueckas poJib xeinesa.

6. Hemetamsl. Yroib, rpaduT U YIIIEKHCIBINA Ta3 - IeTH yriiepoaa. VMIx cBoiicTBa u
[IPUMEHEHHE.

Cnupr, ero cBoiicTBa. BinsiHue 3THII0BOTO CIIMpTa Ha )KUBbIE OPTaHU3MBI.

ITnactmaccel. [TonuaTrien. [lone3a 1 Bpeq noausTUIICHA.

7. Beakmu, :Kupbl, YrieBoJabl B MIUTAHMHU YeJI0OBEKA.

Bakneiine KOMIOHEHTHI MUIIU. 3HAYEHUE OEJIKOB, KUPOB, YIIIEBOJA0B, MUHEPAIbHBIX
BEIIECTB B MUTAaHUU. Ta0nuIia pacxoia 3HEPTUH MPH Pa3TUYHBIX BUJIAX JESTEIBHOCTH YEIOBEKa.
benku, 3HaueHne U mpuMeHeHne. benku pacTUTENbHOrO U dKUBOTHOTO MPOUCXOKAeHUs. benku B
MsCe, MOJIOKE, siillax U Ipyrux npoaykrax Mx cBoicTBa U 3HaYE€HHE IS )KMBBIX OPraHU3MOB.

PacnioznaBanue OenkoB. XKupsl. 3HaueHue ¥ MPUMEHEHHE KUPOB (HE TOJIBKO B MHUIIIE).
[Tonb3a KUpPOB B MUTAHUU YesoBeKa. JKUpbI B CEMEUKax, Opexax, aneyibCcuHe u Mosioke. Mx
CBOMCTBA U 3HAYEHHUE ISl )KMBBIX OPraHU3MOB.

['moko3a, caxap, Kpaxmai, LIEUII0JI03a - YIJIEBOJAbI ClIaJKue W He o4yeHb. VX cBoiicTBa u
3HAUYEHME JIJISl AKUBBIX OPTaHU3MOB. YTIIEBOJbI = YIJIEpOJ + BoJa — HE Bce Tak npocto. Caxap — eie
HE 3HAYUT «chaakuit». Bkyc xieba, BepMullenu, KapTOLIKH, JeaeHoB. Kak pacno3Hars caxap u
Kpaxmai?

Burtamunbl, ux kimaccuukanys W 3HAUEHHE Ui OpraHM3Ma deloBeka. VcTouyHWKH
MOCTYIJIEHUST BUTAMUHOB B ueJoBedYecKuid opraHu3Mm. CojepkaHME BUTAMHUHOB B MHUIIEBBIX
MpoayKTax. AHTUBUTaAMHUHBI. ABUTaMHHO3. CocTaB NMpoyKTOB nuTanus. [1umessie 1006aBKy.

8. PacueTbl 10 ypaBHEHUSIM XMMHYECKHX peaknmii
Brruncnenne macchbl BeriectBa .Breruncnenue oObema BemiecTBa. BoldncieHue macchl BelecTBa
,ECIIM U3BECTHA Macca JIpyroro ,COAEpIKallero ONpeIeICHHYI0 00 npumecei. Teopetnuecknii u
MIPaKTUYECKUH BBIXOJ MPOAYKTOB peakuu. BoruncieHne Macchl MpoyKTa peakiuu, €CiIu OJHO U3
HCXOJTHBIX BEIIECTB B3SITO B M30BITKE.

9. Xumus u TBOsI Oyaymas npodgeccust

00630p npodeccuii, TpeOYIOIIMX 3HAHUS XUMHUH:

ATpOHOMBI, OBOILIEBO/IbI, IIBETOBO/IBI - Oece/ia ¢ MpUIJIallleHHeM crienuanucra. Yto takoe
naHAwadTHEIN qU3aiH?

MenunuHackue paboTHUKY - becena ¢ npuriamenueM crnenuanucta. [lpodeccun, cBsizaHHbIe ¢
MEIUIIMHON: Bpauu pa3InyHON CHEUaTIbHOCTH, MEACECTPHI, JIAOOPAHTHI.

[Tpodeccus dapmarieBTa 1 IpoBU30pa DKCKypcus B anteky. [Ipodeccus ¢papmarerra u
nposu3opa. [Ipon3BocTBO NEKapCcTB

KTo roroBuT g Hac npoaykTsl nuTaHus? IIumieBas NpoMBINIUIEHHOCTh U €€ CHELUAJINCTBI:
TEXHOJIOTH 1 MHOTHE APYTHE

Omnunaitn — skckypceus no Heprexumuueckoit komnanun «CUBYP Xonnuary.

HpoaBuHyThIil ypoBeHb (40 yacon)
Oprananyeckasi XuMus
1. OcHoBBI OprannvecKoii XuMHH
Teopus ctpoenust opranmueckux BemecTB A.M. BbyrtnepoBa. CtpyktypHBIE (HOPMYIIBI
OpraHMuecKux BemecTB. M3omepus u romosorus. OCHOBHBIE KJIACChl OPraHUYECKUX BELIECTB.
3a/auyl Ha BBIBOJI XMMHUYECKHUX (POPMYJT OPraHMYECKUX BeIllecTB: 1) Ha OCHOBaHWU MacCOBOM
JOJIA DJIEMEHTOB; 2) Ha OCHOBAaHWUHM OTHOCHTEIILHOW IUIOTHOCTH Ta3000pa3HOro BelIecTBA IO




JIPYrOMy Tra3y, MacCoOBOM JOJIM JIEMEHTOB M 00IIeH (GOpMYIIbI TOMOJIOTHYECKOTO psifa 3) 1o mMacce,
00bEeMy WIJIM KOJIMYECTBY BEIIECTBA MPOAYKTOB CTOPAHUSI OPTaHHMYECKOTO BEIIECTBA; 3) MO OOMIUM
(dbopMyIliaM TOMOJIOTUYECKUX PSAIOB OPraHUYECKUX COCTUHEHUH.

JlabGoparopHas pabora « KauecTBeHHbIe peakMi HA OPraHu4YecKre BelecTBay

2. Pacyersl mO0 XMMHMYECKHMM YPABHEHHSIM H 3aKOHOMEPHOCTSM NPOTEKAHHUS
XUMHYECKHX pPeaKkuuii
Haxoxnaenue maccol (00beMa, KOIMUYECTBA BEIIECTBA, KOJIHMUECTBA CTPYKTYPHBIX YACTHUIL) UCXOTHOTO
BELIECTBA WJIM MPOAYKTAa pEaKkLUMHU II0 H3BECTHOM Macce (KOJMYECTBY BEIECTBA, KOJIUYECTBY
CTPYKTYPHBIX YaCTHIl) KUCXOJHOTO BEIIECTBA WM MPOAyKTa peakuuu. MaccoBas (o0beMHast) 10Js
BBIXOJa IPOJYKTA peakiuu. Penienne 3aau Ha BBIYUCIEHUE MACChl WIIM 00BbEMA IPOJYKTa PEAKIIIH,
€CJIM OJTHO U3 pearupyrollux BeleCTB JaHO B U30bITKe. Pemienue 3a1a4y Ha BHIYMCICHHE MAaCCOBOM
i 00BEMHOM JTOTM BBIXOAA MPOAYKTA PEaKIIUN OT TEOPETHUECKH BO3MOXKHOTO. Perienue 3a1au Ha
BBIYMCIICHHS 110 XUMUYECKUM YPaBHEHUSIM, €CIIM OJJHO M3 UCXOJHBIX BEHUIECTB COAEPIKUT IPUMECH.
Pacuersl 10 TEpPMOXMMHUUYECKUM YPABHEHUAM PEAKLIUN.

JlaGoparopnasi pabora «Haxo:kaeHue MaccoBoil 101 PACTBOPEHHOI0 BellecTBa IO
HU3BECTHBIM JAHHBIM PearupyroIuX ¢ HUM BeleCTB»

3. leHeTn4eckasi cBI3b M€Ky OCHOBHBIMH KJIACCAMHU OPraHUYeCKUX COeIMHEeHUI
I'enernueckue psabl YrieBOAOPOAOB. ['eHeTHUeCKe Psiibl KUCIOPOICOAEPHKALIUX OPTraHUUECKUX
BellecTB. ['eHeTHdeckue psAAbl a30TCOAEpKAIIUX OpraHMYecKux coeAuHeHui. OObeAHHEHUe
IFEHETUYECKUX pAOB. PemieHue ynpaxHeHUNd Ha OCYIIECTBICHHME IpeBpaileHui. PemeHne
TEHETUYECKUX LIETIOYEK Pa3IN4HbIX TUIMOB. PelieHne 3a1anuii oIMMIIKMA pa3IMuyHOTO YPOBHS I10
XUMUU TPOILIBIX JIET.

JlabopaTopHas padora «IlosryueHue cjio:kHOT0 3pupar»

4. OKUCIUTETbHO-BOCCTAHOBUTEIbHbIE PEAKIIUT
Baxwnelinme OKUCIUTEN U BOCCTaHOBUTENH. OCOOEHHOCTH paccTaHOBKA KOA()(HUIIMEHTOB METOI0M
ANEKTPOHHOTO OajaHca B ypaBHEHUSAX C OPraHMYECKHMMH M HEOPTaHWYECKUMU BellecTBaMu. MeTos
AJEKTPOHHO-MOHHOTO OasiaHca (MeTo[ Iostypeakiyii). BivsHue cpeibl Ha IPOTyKThl OKUCIUTENIBHO-
BOCCTAHOBUTEJBHBIX peakuuid. PacdyeTsl MO ypaBHEHUSIM OKHCIUTEIbHO- BOCCTAHOBUTEIBHBIX
peaKkuuid.

JlabopaTopHasi padota «OKHCINTEJbHO-BOCCTAHOBHUTE/IbHbIE PEAKLIMH B
OPraHu4ecKo XUuMHI»

5. PemeHne KOMOMHUPOBAHHBIX M IBPUCTHYECKHX 3a/1a4

ANTOPUTMBI PEIICHUS] KOMOMHUPOBAHHBIX 33/71a4. 3a/1a4M Ha CMECU OPTaHUYECKUX BEIIECTB.
Oco0eHHOCTH OJIMMITHAIHBIX 3a7a4. PacyeTHbIe 3a/1a4i palOHHOTO M 00JIACTHOTO Typa
XUMHUYECKUX OJIMMITMA]T TPOLLIBIX JET. DBPUCTUUECKHUE 3aJaUH.

6. [Ipupy4eHbl, HO ONIACHBI

Kucnorsl u ux BoO3AelcTBUE Ha OpraHuW3M 4enoBeka. Besgecymiass cepHas KHCIIOTA.
XUMHYECKOe BO3JIEUCTBUE CEPHOM KHUCIOTHI HA METAJIbl, HATYPAJIbHbIE U CUHTETHYECKUE TKaHWU,
OeNoK M JApyrue opraHMYecKHe BellecTBa. Mepbl MepBOW MOMOINM MPHU MONAJAAHUM KUCIOT Ha
OKpY’KaloIllue MPeAMEThI, OACKIY, KoY. «llasuibHas KkucmoTay.

[émoun u menoveconaepkamue cmecu. Kaycrtuueckas coma. M3Bects. OtGenuBarenu. llemeHr.
Mepsl 1iepBOM NOMOIIM IPH TMOMNAJAHUU IIEJIOYEeH U IENOYEecOo/IepKallluX CMeced Ha KOXKHBIE
MTOKPOBBI U OACHKIY.

SAnoBuThie BemlecTBA M MPOTUBOSAUS. Mepbl HEOTIOKHOM IMOMOIIM MPU OTPABICHUIX
XUMHUKaTaMHU.
l'oproune u B3pbIBoOmacHble BemniecTBa. AneroH. bensun. I[lpupomnsiii ra3. Ilomumephsbie
Matepuaibl. [IpenoTBpalienye ciy4aifHOro BO3ropaHusi STUX U MOJOOHBIX UM BeulecTB. Mepbl 1o
TYIIEHHUIO 04aroB Bo3ropanus. [lepBast moMonis mpu TEPMUYECKHUX 0KOTaxX.

7. Xumus 4 TBOsA Oyaymas npodeccus

0O0630p npodeccuii, TpeOYIONUX 3HAHUS XUMHUH:

ATpPOHOMBI, OBOIIIEBO/IBI, IIBETOBOJIBI - Oecelia ¢ MPUTIIAIICHHEM crieruanucta. YTo Takoe
naHAmadTHRIA qu3aiH?



MenunnHackue paboTHUKHY - becena ¢ mpurnamenueM cnernuanucta. [Ipodeccuu, cBsa3aHHBIE C
MEIULMHON: BpayH Pa3InYHOMN CIIeIUaTbHOCTH, MEACECTPHI, Ta0OPAHTHI.

[Tpodeccus papmarieBra U mpoBu3opa Ikckypceus B anteky. [Ipodeccus hapmarnenra u
nposusopa. [IponsBoacTBO JiekapcTB

KTt0 rotoBut s Hac npoaykTsl nuTaHusA? [IumieBas NpoMBIIIIEHHOCTh U €€ CHELUAIUCThL:
TEXHOJIOTH U MHOTHE JIpyTHe

Omnnaiin — skckypeus o Heprexumuyeckoit komnanuu «CUBYP Xommuary.

I1. Be3necymas xumusi (88 uacoB)
CraproBblii ypoBeHb (12 yacoB)

1. Dkckypceust mo KyxHe.

IToBapenHas coub 1 €€ cBolicTBa. [I[puMeHeHne XI0puaa HaTpUsl B XO35IMCTBEHHOM JESTEIIBHOCTH
yenoseka. Korna conb — s.

2. JlomamHss anTevyka.

JlexapcTBeHHbIE Npenapatel. JlomamHss anrtedka, ee conaepxkumoe. IIpaBuiia ucnonp3oBaHus u
XpaHeHus ekapcTB. KauecTBeHHbIE peakliiy Ha (yHKIIMOHAIbHBIE TPYIIIIbI.

AnTeuHblil oz U ero cBoicTsa. [louemy o Hano nepkaTh B IVIOTHO 3aKYIIOPEHHOMN CKIITHKE.
JdemoHcTpauMOHHBbIH ONLIT «Bo3ronka oxa»

«3es€HKay UM pacTBOP OpUIUIMAHTOBOTO 3e1€HOr0. HeoObIuHbIE CBOMICTBA OOBIYHOM 3€NEHKU.
3.BaHHasi KOMHATa WU YMBIBAJIbHUK.

Mpsuto. Otinruune X03sCTBEHHOTO MbUTA OT TYaJIETHOTO.

ba3oBblii ypoBeHb (48 yacoB)

1.BaHHasi KOMHATa /I YMBIBAJIbHHUK.

Mpeuto ninn Mputa? OTiIMYME X03HCTBEHHOIO MbUIA OT TYaJIETHOTO.

[IlerouHOM XapaKTep XO34UCTBEHHOr0 MbLIA. [ OpUT JIM MBUTO. UTO TAKOE «OKUIAKOE MBLIO».
CrupalbHble OPOIIKU U Ipyrue Moromue cpencrsa. Kakue nmopomku cample onacHsle. Hazo nmu
onacaTbCs )KUAKUX MOIOIIUX CPEACTB.

KansuuHupoBaHHas coja U TpuHaTpuiiocdar — s 4ero OHU 37€ECh.

Counb U151 BAaHHBI M OIIBITHI C HEH.

DKCKypcHst «XO035ICTBEHHBIE Mara3uHbI

2. TyaJieTHBIN CTOTHK.

JlocboHBI, Oyxu, Kpembl U mpouas mnapgromepus. Moryr Ju NpeacTaBisTh OMAacHOCTh
KOCMETHUYECKHE mIpenaparsl. MOXXHO M caMOMYy M3TOTOBUTH NMUTATEIbHBIM KpeMm. Hero noimkHa
oracaTbcs Mama, IpUMEHsISl MIUTATEeIbHBIN KPEeM U JPYTyIo nappromMepuio.
Oxckypeus «[lapdromepHbie Mara3uHb»

3.ITanuH «06apaa4oK»
Kakpx TOIBKO XMMHUKATOB 3/1€Ch HET — M BCE ONacCHbIE!
[TasinpHas KuCIOTa 3TO HA caMoM Jiene kucaora? Cynepkien U Apyrue CTpOUTEIbHbIE MaTEpHalIb.
KTo0 Takue «TOKCMKOMaHbI» U Ha YTO OHU ce0s1 00peKaroT. DJIEKTPOIUT — 3TO YTO-TO 3HAKOMOE.
bensuH, kepocuH u apyrue.
OOBIKHOBEHHBIH IEMEHT U €r0 OMacHbIE CBOMCTBA.

4. JKCKYpCHsl IO OrOpPOAY U Cal0BOMY Y4YacCTKY
Mennslil 1 qpyrue Kynopocsl. MOHO JIM XpaHUTh MEIHBIN KyIIOPOC B AIFOMUHUEBOMN MOCY/IE.
Okckypeus «Mara3uHsl JUIs cajia U 0ropoza
JlaGopaTopHblii onbIT « B3aumoaeiicTue #xejie3a ¢ MEAHbIM KYIIOPOCOM »

S noxumukaThl. 3a0bIThIE IOXUMUKATHL: YTO C HUMH JIENaTh.

MunepanbHbple yaoOpeHusl. 3Hau€HUE pa3iIMYHbIX MHUHEpalIbHBIX YA0OpeHui. Uem omacHbI

HuTpaThl. Kak pacrno3nars MuHepayibHble yaoopeHus. Kak n1oaro xpansat MuHepalibHbIe yI00peHHUSI.
5. Xummus B ObITY. BrITOBBIE XUMHUKATHI, MX KIIaccU(UKALMsA HA OCHOBE MpuMeHeHus. [IpaBua

oOparmeHusi ¢ mpernapaTtamMu ObITOBOM xuMuu. OTpaBiieHHE OBITOBBIMH XHUMHKaTaMHu (PacTBOP
aMMHaKa, YKCyCHas KHCJIOTa, NepMaHraHaT Kaius, OBITOBOM Ta3, YrapHb Ta3,



WHCEKTUIUbI, PACTBOPUTENH, JTAKOKPACOUHbIE MaTepuai U T.1.) Oka3zaHue nepBoil HOMOILIU TPU
OTPABJICHUSAX U OXKOTaX.
A3Oyka xuMuuCcTKU. TexHuka BbIBeIeHUS MsATeH. [[STHOBBIBOIUTENH. Y TaJICHHUE KUPOBBIX IISTEH,
MIATEH OT SATOJ ¥ (PYKTOB, OBOIICH M COKOB, IMHIIEBBIX MPOIYKTOB, KPOBH, KPACKH U T.J.
PazHoBugHOoCTH MOrOmMX cpeAacTB. MCmosib30BaHME XMMUYECKUX MaTEpPUaAlIOB JUISI PEMOHTA
KBapTHp.
IIpakTUKyM BbIBeIeHNE [IATEH pPyKaBUMHBI, YEPHUIL, )KUPA.
Harnsaasie cpencTa: miakaThl, TaOIUIBI, 00pa3Iibl MOIOIIMX CPEICTB.

6. Xumusi B npupoge. CooOmieHus  y4YalIUMHUCS O TPHUPOJHBIX  SIBICHUSIX,
CONPOBOXKIAIOIIUMUCS XUMUYECKUMU MpolieccaMu. [IpoBesieHre 3aHMMAaTEIbHBIX OIBITOB MO TEME
« XAMHS B IPUPOJIEN.

IIpoaBUHYTHIH YPOBEHDb (28 yacoB)

1. Xumus 3a npeaesamMu goma. MarasuH.
Jomarnnnss mabopatopust U3 X03UCTBEHHOTO U MPOIYKTOBOT'O Mara3uHa.
Maraszun «Jlom. Caa. Oropoa». CepHblit 11BeT u cepa mojotasi. OroenuBarens «llepcomby.
Kanueas cenurpa. Kayctuueckas coga. Kucnora nis naiiku meraiia. PactBopurenu. Kepocun u
Ipyroe OBITOBOE TOTLIIMBO.
MunepanbHble YA00pEeHUS U S I0XUMHUKATHI.
PactBop ammuaka. CTEKJIOOUHUCTUTENH.
[IpakTukym « 'oTOBUM YHCTSIIIIE CMeECH »
X034HiCTBEHHBIN MarasuH KakxJIoMy HEOOXO M.
Maraszun «lIpogyktei». Caxap, coib, Kpaxmai, Co/1a, YKCyC, CIUYKH.
3HaKOMBbIE HE3HAKOMIIBI.
MoryT 1 pencTaBIsATh ONIACHOCTh BELIECTBA U3 XO3ANUCTBEHHOTO U MPOJAYKTOBOTO Mara3uHOB.
2. AnTeka — paii VIl XMMHKA.
ATITEUYHBIN 1101, YeM OH OTJIMYAECTCS OT HICTHHHOI'O MO/a.
MapraHioBka 1 IIIMIEPUH — OIIACHOE COYETAHHUE.
®opmanuH. Kak mocepeOpuTh MOHETY U CTEKJIO.
CanunuiioBast KUCJIOTa U CAIMLMIATHL. A €I1€ KaKhe KMCIIOTHI €CThb B anTeke. JKely104Hbli COK.
HeoObrunblil npenapar «JIukonoauii».
Ora BKyCHasl U MOJIE3Has TIII0K03a. XMMUYECKHE CBOMCTBA ¥ IPUMEHEHUE TITFOKO3bI.
Cnupt u ciupToBble HacTOUKH. COpOUT: TOKE CIIUPT.
D¢dupsr uz antexku. Masp «BreTHaMCKU 6amb3amy».
[lepexucs Boopo/1a, aKTUBUPOBAHHBIN yroJib U APYTHUE CTAPbIE 3HAKOMBIE.
KT0 roToBHUT N mpomaéT HaM JIeKapCTBa.
Kenynounslii COK.
3. Iporyasiemcsi mo Oepery peku
KpymnHble OTKpBITHS HHOTJA JIeat0T ciydaiiHo. YTO MOKHO HalTH Ha Oeperax HalluxX pekK.
KapOonatel BMeCTe ¢ CHIIMKAaTaMU COCTaBIIIIOT OCHOBY 3eMHOM KOpbl. Kak 00HapyHUTh B IpUpo/Ie
KapOOHATHBIE MUHEPAJIBI U TOPHBIE TIOPOJIBI.
Ectb 11 y Hac xene3Has pyna. Uem moje3eH HernazypoBaHHBIN hapdop.
Mennast pyna He Takas y peakasd. Kak oTnuuuth MeAHbIN KoJT4e1aH OT 30J10Ta.
Ipaktukym: Kax oOHapyXuUTh B IPUPO/IE KApOOHATHBIE MUHEPAJIBI U TOPHBIE TTOPOJIBL.
4. Xumus B ObITY
Cxkopast moMonIs Ha JOMY
Kak n36aButbcs OT MyX U KOMapoB?
Kaxk ynanute narua?
UTto Takoe HaKUITh U KaK ¢ Helt 60pPOThCs.
Kax ynanute narua?



I1. Xumuueckas njadoparopus (95 yacon)

CrapToBblii ypoBeHb (20 yacoB)

1. 3nakoMcTBO ¢ XHMHYeCKOH JjaGopaTtopueidi W H3y4YeHHe TPABUJ TeXHHKH
0e3onacHoctH. [IpaBuna Oe3zomacHoi paboThl B KaOMHET€ XMMHUH, U3yYEHHUE IPaBWII TEXHUKU
0€30MaCHOCTH M OKa3aHMs MEPBOW MOMOIIH, HCIIOIb30BaHIE MPOTUBOIOKAPHBIX CPEICTB 3aIUTHI.
Hepa o TexHruke 6€30MacHOCTH.

2. 3HAaKOMCTBO ¢ Jia0opaTopHbIM oOopyaoBaHueM. O3HAKOMJICHHE YYalIUXCS C
Kkjaccudukanueil 1 TpeOGoBaHUAMU, IPEIBABIIEMBIMU K XPaHEHHIO JA0OPATOPHOTO 000PYAOBaHMUS,
M3yueHHE TEXHUYECKUX CPEICTB OOy4YeHHs, MPEAMETOB jJabopaTopHOro obopynoBaHus. TexHHKa
JI€MOHCTpPALIMU OIBITOB (HAa MPUMEpPaxX OJJHOIO - IBYX 3aHMMATEJIbHBIX OIBITOB).

3. XpaHeHMe MATepHAJOB U PEeaKTHBOB B XHMHYECKOiHl JiaGopaTopuu. 3HAKOMCTBO C
pasUYHBIMM BUAAMHU KJIACCU(PUKALMH XUMHUYECKUX PEaKTHUBOB M IPAaBUIAMU XpaHEHHs HX B
naboparopun

4. B3pemuBaHue, QUJIbTPOBaHUE M TeperoHka. O3HaKOMIIEHHE ydallluxcs C MpUEMaMH
B3BEIIMBaHUSI M (UIBTPOBAHMS, M3YyYEHHE MPOIECCOB IMEPErOHKU. M3roTroBieHHe NpOCTEUIINX
GUIbTPOB M3 MOAPYYHBIX CpEACTB. PasnesneHue HEOTHOPOJHBIX CMecel OTCTauBaHUEM,
¢buIbTpOBaHNEM, BHIIIAPUBAHUEM, AUCTIILIAIMEH. OUMCTKA BEMIECTB OT IpUMecen

5. CocraBiienue TabauI, OTpaXaroIUX KiIacCU(UKALUIO BELIECTB, U3TOTOBICHUE STHUKETOK
HEOpPraHMYECKUX BEIECTB, COCTABICHHUE CIIMCKA PEAKTUBOB, HECOBMECTUMBIX JIJISl XPAaHEHMSL.

6. O3HaKOMJICHHE C TEXHUKOHW BBIMOJHEHUS OOLIMX MPAKTHYECKUX OIlepanuii HaJUBaHHUE
KHUJKOCTEH, epeMeIINBaHNE U PACTBOPEHUE TBEP/IbIX BELIECTB B BOJIE.

7. M3ydenune pu3muecKkux CBOWCTB BELIECTB (3Kene3a, Cepbl, ATFOMUHHUS, BOBI).

8. Ilpu3HaKu XUMHYECKUX PEAKIUH.
9. OuncTka 3arpsi3HEHHOM MOBApEHHOM COMH

Ipakmuxym ucciedosanue
AHanm3 BOJIBI IO OPTAHOJIENTUYECKUM MPU3HAKAM.
AHann3 1MoYBHI

Ba3oBblil ypoBeHb (39 yacoB)

1. HarpeBateibHble nNpuUOOPbI M TMOJb30BAHHE HMMH. 3HAKOMCTBO C IpaBWIAMHU
10JIb30BAHUS HarpeBaTelbHbIX NMPUOOPOB: IUIMTKH, CIMPTOBKH, ra30BOM TOpPENKHU, BOASHON OaHH,
cymuibHoro mkada. HarpeBanue u npokanuBaHue.

Ipaxmuueckas paboma. Vlcrionb30BaHNE HarpeBaTENIbHBIX TPUOOPOB.

2. BolnapuBaHue U KPUCTAIM3ALMSA
Ilpakmuueckas paboma. BplneneHne pacTBOPEHHBIX BEIIECTB METOJOM BBIIAPUBAHUA U
KPUCTAJIJIN3allMU Ha IPUMEPE pacTBOPA TOBAPEHHOM COJH.

3. OcHOBHBIE PHeMBI PaG0ThI C TBEPABIMH, )KMIKMMH, F23000pa3HbIMH BelleCTBAMH.
JlabopaTopHble crioco0bl MOJy4YeHHsSI HEOPraHUYEeCKUX BelleCTB.

OnbIThI, WUTIOCTPUPYIOIINE OCHOBHBIE MPUEMBI PaOOTHI C TBEPABIMH, KUAKUMHU U Ta3000pa3HbBIMU
BEIIECTBAMM.

[TonydyeHne HeopraHMYECKHUX BELIECTB B XUMUUeckoi aboparopun [lonyuenue cynbdarta Mmeaun u3
MEIH, XJIOPHUJIA [IUHKA U3 [IMHKA.

4. TlpuroroBjieHHe PAcCTBOPOB B XHMHYecKOW Jadopatopuu M B ObITY. 3HAaKOMCTBO
ydaluxcs € IMPOLIECCOM pPAcTBOPEHMsI BellecTB. HachIIEHHbIE M IEPECHINIEHHBIE PAaCTBOPBI.
[IpuroTtoBneHue pacTBOPOB U UCIIOIB30BAHUE UX B JKU3HHU.

[IpuroToBieHue pacTBOPOB BELIECTB C ONPEAECIEHHON KOHIIEHTPALMEl pacTBOPEHHOIO BELIECTBA.
[TonydyeHne HACBILIEHHBIX U MEPECHIIIEHHBIX PACTBOPOB, COCTABICHNE U UCIOJIb30BaHUE I'paKOB
pacTBOPUMOCTH.

OOparieHne ¢ KUCIOTaMy, I1€JI049aMH, I0BUTHIMU BellecTBaMu. [IpaBuiia TeXHUKH 0€30MaCHOCTH.
Mepsb! iepBoi NOMOIIY TPU XUMHUUECKHUX 0’KOTaxX U OTPABICHUSIX.



5. IpakTHyeckue padoThI:
((OHI)ITI)I, JOKa3bIBAKOIINUEC ABHKCHHUEC 1 B3aHMOI[CI>'ICTBHG YHacCTHUIl BEIICCTBa»
«HaOmronenune 3a KarisaMy BOOBD)
«Ha0roieHus 3a HACTOWKOM BajlepHaHbDy
<<PaCTBOpeHI/Ie II€pMaHraHaTa Kajus B BOIAC»
«PacTBOopeHHe MOBAPEHHOM COJIM B BOZIE»
<<(DaKTOpI)I, BJIMAKOIINE HAa CKOPOCTH XUMHYECKOM pcakuumn»
«BnusHue TeMiepaTypbl Ha CKOPOCTh XUMUYECKHUX PEAKLUiN»
«Bmusanue rmjIom@aan MOBEPXHOCTU pCarupyronux BEIICCTB Ha CKOPOCTb XUMHUYCCKUX peaKuHﬁ»
«BnugHUE KUCTIOT pa3HOM CUJTBI HA CKOPOCTh XUMHUUECKUX PEaKITHiI»
«KaTtanuzaTopsl - yCKOPUTEIN XUMUYECKUX PEAKLIAM)
«CBopaunBaHue Oenka KypuHOro siilia Ipyu HarpeBaHUM»
«CBopaunBaHue OEJIKOB MOJIOKA MPU JO0ABICHUN JIUMOHHON KUCIIOTHI, CIIUPTay
«O0Hapy)eHNEe BUTAMUHOB B IPOJYKTAX TTUTAHUS)
«Kak pacno3Hate MUHEpaJIbHBIE YI0OPEHUS»
«OOHapy>XeHHE HUTPATOB B OBOIIAX)
«PactBopenue B Bojzie caxapa, Colli. 3aBapuBaHue 4asi, Ko(e, IpUroTOBICHHE HACTOEB, OTBAPOB)»
«Metoasl pasneneHus cMmeceil: (UIbTPOBAHHME, BBIIAPUBAHUE, pa3JEJICHUE TMPU T[TOMOIIH
JICIIUTENIbHOM BOPOHKH; PA3IEIICHHE TBEPJIONM CMECH IECKAa M KEJIE3HbIX ONWJIOK MPU MOMOIIH
MarHuTa»
«IIpuroToBiieHNE HACBIILIEHHOTO PACTBOPA COJIU. BhIpaliuBaHue KpUCTalIOBy.
«/cnpITaHre MHAMKATOPAMU PACTBOPOB COJIbI, MbLIA, IAMOHHON KUCJIOTBI, CTUPAJILHOTO MOPOIIIKA,
MUIIEBOH coibl, (peHondranenHa, METUIOBOTO OPAH)KEBOT0, JIAKMYCa»
«/cnipITaHre MHANKATOPHBIX CBOMCTB COKOB, OTBapOB, BAPECHbSI».
«Ipu3HaKk XUMHUYECKON PEAKLMU — BBIJICIICHUE ra3a U U3MEHEHUE 3a11axay.
«IIpr3HaK XUMHUYECKON PEAKIUU — U3MEHEHUE LIBETAY.
«[Ipu3HaK XUMHYECKON peakIM — paCTBOPEHUE U 00pPa30BaHHUE OCATIKA.
«PacTBOpHUMBIE U HEPACTBOPUMBIE BEILIECTBA B BOJIEN.
«IIpuroroBiieHne pacTBopa Coam».
«[Tonmyuenne KucIopo1a u3 NEPEKUCH BOAOPOIAY.
«CBopaunBaHue Oenka KypruHOTO silla Py HarpeBaHUM,
«CBopaunBaHue OEJIKOB MOJIOKA MPHU J00aBIEHUN TUMOHHON KUCIIOTBI, CIIUPTAY.
«OxpammBaHue COUPTOBOIO PacTBOPA HOAa KPAXMaIOM».
«OOHapyKeHHe BUTAMUHOB B MTPOJYKTAX MUTAHUS
«OTHOIIIEHHE KUCIIOT K METaJlJIamy
«B3aumMoencTBrE YIIIEKUCIIOrO ra3a ¢ U3BECTKOBOM BOJION»
«B3anMoelicTBHE IeI0UYEN ¢ KUCIOTAMMU)Y
«BpITeCHEHNE OTHOTO METajIa IPYrUM U3 pacTBOpPa COIU»
«Peakiuu oOMeHa, uayIre ¢ 00pa30BaHUEM OCAIKA»
«Peakunu oOMeHa, UTYIIHNE C BBIACICHUEM ra3a
«Pacno3zHaBanue cynb(haT — HOHOB B pacTBOPE»
«M3y4eHne BINAHNS YCIOBUM HA CKOPOCTh XUMUYECKUX PEAKIIAI»
«OmnpeneneHue KUCI0THOCTA MYKH»
«Omnpenenenre KUCIOTHOCTH TBOPOTay

Ilpakmukym uccnedosanue «Morwowue cpeocmea 0151 nocyowty.
Pa6ora c 3TuKETKOI.

OmnpiT 1. OnpeneneHue KUCIOTHOCTH.

Omnpit 2. OnpenieneHre MBUIKOCTH.

OmnpiT 3. CMBIBAEMOCTh CO CTaKaHa.

IMpakTukym «Kak caMmoMy U3roTOBUTH MUTATEIBHBINA KpeM?»



Bo Bpemsi BbIOSHEHHUS MPAKTHUYECKUX PAOOT Ha 3aHATUSAX B CUCTEME OylIeT MCIOIb30BaThCs
HAI[MOHAJILHBIM KOMIIOHEHT (HampuMep, mpoekTHas pabota «[IpupogHbie HHIUKATOPED) (ITOJTydeHHe
MHMKATOPOB M3 PACTEHUM, TPOU3PACTAIOIINX HA TEPPUTOPHH TIOMEHCKOI 00J1acTH); ONpeieieHHe
YKECTKOCTU BOJABI B p.M. ['OJBIIIMAHOBO; MPUTOTOBIICHUE KpacUTENIEH M3 OTBApOB MECTHBIX TpPaB:
OTIBIT 110 MOJYYSHUIO HHTUOUTOPA U3 cTeONel U JUCTheB KapTodeis (MOMUIOPOB, ThICAYEIUCTHUKA,
ajTes JIEKAPCTBEHHOI'O, YKUCTOTENA); OMNBIT I10 IMPUTOTOBJIECHUIO KPAcHOTo Kpacutens (crebnei
3Bep000si, KOpHEH KOHCKOTO I1IaBeJIs); - OMBIT MO MPUTOTOBIIEHUIO JKEITOro Kpacutens (crediet u
JIMCTHEB YMCTOTENA); - OMBIT MO MPUTOTOBJIICHUIO CUHETO KPACUTENS U3 LIBETOB KMMOJIOCTH; - OIBIT
10 MPUTOTOBIICHUIO KOPUYHEBOTO KpacuTes (LIeIyXy PermyaToro JykKa);

IIpoaBUHYTHII YpoBeHDb (36 YacoB)

1. JIaGopaTopHbIe ONBITHI € COIBIO
Cona nuieBast Wi IBYYTJIEKUCIIBIA HATPHUI U ero cBorcTBa. OmacHbI OpaT MUILEBOM COMBI — cofa
KalblIMHUPOBaHHAs. YeM mose3Ha nuiieBasi coja U MOXKET JIM OHA OBITh OMACHOM.
CTomnoBbIil YKCYC M yKCycHas 3cceHIus. CBOHCTBa YKCYCHOM KHCIOTHI U €€ (pU3UOJIOTHYECKOe
BO3EICTBUE.
JlaGopaTopHbIii ONBIT «YKCYC M €02 HATYBAKT BO3AYILIHBIA IIAPHUK »
IIpakTHyeckasi padora 1o teme «CBONCTBA YKCYCHOUM KUCIIOTHI U €€
(U3NOIOTHYECKOE BO3ACHCTBUEY.

2. Jymmctblie BemiecTBa M mnpunpasbl. [opumna. Ilepen u naBpoBblil nucT. BanumimH.
®pykTOBbIE 3cCeHIMH. KaKkyro 0macHOCTh MOTYT MPEACTABIATh ApOMATU3aTOPhI UIIN U BKYCOBBIE
N00aBKH.

3. JlaGopaTopHbie « ONBITHI € cAXapoOM»

«Xumuyeckue cBorcTBa caxaposbl» Caxap u ero coictba. [lone3Hbie v BpeHbIE YepThl caxapa.
HeoObruHoe npumeHeHue caxapa.
Pactutensnble u npyrue macia. [loueMy pacTuTenbHOE Macio IOJIE3HEE KUBOTHBIX XKHUPOB. UTo
TaKO€ «aHTUOKCHUJAHTBI.

4. ACIMPUH WM alleTHJICAIMIMIOBAsSI KUCJI0TA U ero cBoiicTBa. UTo nosie3Hee: acnMpuH WK
YIICapHH.
JlabopaTopHblii onbIT « 'Mapoauns acnupuna»
[lepexucs Bogopona u ruaponeput. CBolicTBa NEPEKUCH BOIOPO/A.
[lepmanranat kanus, MapraHIOBOKHCIIBIM Kallui, OH ke — «MapraHiioBka». HeoObruHble cBOMCTBa
MapraaioBku. Kakyro omacHOCTh MOXET MPEACTABISITh MapraHllOBKa.

5. [IpakTHyeckue padoThl:
«HyxHa 11 B tomaiHeil anteuke 60pHast KUCIOTay
«Crapple JeKapcTBa, Kak C HUMHU IOCTYITUTb
«Y naneHue NATEH pa3HbIX BUA0B» JKecTkas Boga
«CBo¥icTBa )KeCTKOU BOJBI» UTO Takoe HaKUIb U KaK C Hel OOpOTHCS.
«Y najeHye HaKuIIm
«O0yrnuBaHNe OPraHNYECKUX BEIIECTB)
«CBOWCTBA COJISTHOM KHCIIOTBI »
«3yueHne cBOMCTB BOJIOKOH»
«3HAKOMCTBO C IJIJACTMACCAMI
«PacTBOpUMOCTB KUPOB»
«lIBeTHBIC peakuy Ha OSIIKI
«KauecTBeHHas peakiiys Ha TIIULEPUHY
«KauecTBeHHas peakiysi Ha abAETHI»
«CBoOICTBa NOJIMATUIICHA
«CBolCTBa KanpoHa»
«"'uaponamn3 KUPOB U MOJIUCAXAPUIOBY»
«Pacrio3HaBaHNEe OPraHNYECKUX BEILECTB 110 XapaKTEPHBIM PEaKIUIM»»




«[IpuroroBineHune pacTBopa C 3aJJaHHOU MOJISIPHON KOHLIEHTpAIUEH»
«OMBITHI C PE3UHOBBIM KJIEEM»

«CBoMCTBa aneToHa»

«CpaBHEHHE CBOMCTB MbLJIa U CHHTETUYECKUX MOIOIIUX BEIIECTBY
«OrmpeeneHne cocTaBa SHEPreTHIECKUX HAUTKOBY

6. KoMnboTepu3upoBaHHble HCCIEI0BaTeIbLCKHE PA0OTHI
«OrnpeeneHue TeMIepaTypbl KUIIEHUS KUKOCTH
«U3yueHne 51eKTpOonpOBOIHOCTH BEIIECTB
«CpaBHEHHUE 3JEKTPOIPOBOJHOCTH AUCTUINIMPOBAHHOM U BOJOIIPOBOTHOM BOJIBD)

7. YBaekaTelbHasi XUMHUA JJIf1 SIKCIIEPUMEHTATOPOB
BupTtyanbpable npakTuyeckue paboThl:
"TTonyyenne papaoHOBBIX 3Me"
"Pa3zHonBeTHBI (eiiepBepk”

"Xumuueckue Bojgopocan"

"N3roToBiaeHne XMMHUUYECKUX €JI0K U UTpyIIeK"
“BynkaH” Ha cToJIe,

“3en€HpIi OTOHB”

“Bopna-karanuzarop”

«3BEe3IHBIN JOKIb)

«Pa3HoLBETHOE 1AM

«Bopa 3axxuraetr Gymary»

V. [IpoexTHO - MccieoBaTeIbCKAs JIeSITeJILHOCTD (72 yaca)
CrapToBblii ypoBeHb (12 yacoB)

1. Kpucmannozuopamer. Kpucrannnueckoe coctostHue. CBONHCTBa KPUCTAIIIOB, CTPOCHUE U POCT

KPHCTAJLIOB.

Ilpoexmnas (uccnedosamenvckas) paboma. IlonyuyeHre KpUCTaNIOB Cojiel U3 BOIAHBIX PACTBOPOB

METOZOM MEJIEHHOTO HMCIApEHUs] W TOCTEIIEHHOTO TOHIKEHHS TEMIIEpaTyphl pacTBopa (XJIOpHI

HaTpus, MEIHBII Kynopoc, caxap).

2. Ogpopmnenue npoekmnoui (uccieoosamenvckoi) padvomst. TpeOoBaHus W 0OhOpMIICHHE.
O06mnem, coaepxaHue.

3. 3amuma padom. TlonroToBKa K 3amIuTe. 3amuTa.

ba3oBblii ypoBeHb (36 4acoB)
1.I'a3uposannas éooda. ViccnenoBanne MUHEPAJIILHOM U CJIaIKON ra3MPOBAHHOM BOJBL.
HccnenoBanme:
«BUTaMUHBI B MEHIO IIKOJILHOW CTOJIOBOM)
«buonorundeckue nuieBbie J00ABKH U UX BIMSHHUE HA 3/IOPOBBHE
«Humncem»
«MopoxkeHOe»
«MIoxonam»
2. Ocopmnenue npoexkmnoiui (uccineoosamenvckoii) padomepl. TpeOboBaHuss U odopmieHHE.
O0beM, coaepkaHue.
3. 3awguma padom. IlonroToBka K 3ammTe. 3allnTa.




IpoaBUHYTHIN YPOBEeHDb (24 yaca)

1. Bvibop memuvt npoekmmoil (ucciedosamenvcKoit) padomut

«X¥UMHS TOBCIOY»

«ApOMaTUYECKUE YTIIEBOIOPOIBI)

«OJIHOATOMHBIE CIIUPTHI»

«MHOroaTOMHBIE CIUPTHDY

«Kupbp»

2. Odghopmnenue npoexmuoit (ucciedosamenwvckoit) padomot. TpeboBaHus U 0GOPMIICHHE.
O0bem, conepikanue.

3. 3awmuma paéom. IlonroroBKa K 3anuTe. 3amuTa.

V. Jloruka (48 yacoB)

CrapToBblii YpoOBeHb (8 4acoB)

3anamue - uzpa «MoviivHble ny3vipu)
KoHkypcsr:
Kto Hanyer camblii 00110 IY3bIPB,
KTO HaJlyeT MHOT'O MAaJICHbKHX ITy3bIpei
— Yei#l my3bIpb JOITO HE JIOMHET
[Toctpoenue Gurypsl u3 my3bipei
Hanysanue mysslps B Iy3sIpe.
Iloozomoexa k Hepe « Cuacmauentii ciyuaiiy.
IlonroroBka ydanuxcs K MpOBEIEHUIO UTPHI.
Hepa. « Cuacmausviu cayuauy

“Xumudeckuit MappyT” o Teme “Bubl mocyab”’ B XMMHUYECKOH J1TabopaTopuu
Humennexkmyanvnaa xumusa. CocTaBIeHHE KPOCCBOPI0B, pe0ycOB, IPOBEIACHUE UIP

Bba3oBblii YypoBeHb (24 yaca)

Oowguit cmomp 3nanuii. Hepa “4mo? I'oe? Kozoa?”
[TonBeneHne NTOroB M aHaIM3 paboThI KpyKKa 3a rojl. OTYeT 4IeHOB KpyXKKa, JeMOHCTpalus
M3TOTOBJICHHBIX YJIE€HAMH KpY’KKa MNPOCTEUIIUX NPUOOpPOB, BBIPAIIEHHBIX KPHCTAJUIOB,
pedeparoB u T.1.
[IpoBenenune 3aKIOUYNTENHHON UTPBHI.
Hepa. «9mo? I'oe? Kozoa? »
Humennexmyanwvnasa xumus. CocTaBleHre KPOCCBOPIOB, peOyCOB, IPOBEACHUE UTP:
“Xummndeckoe JI0TO” 1o TeMe “@Pu3NuecKne U XMMHUUYECKHE SIBJIEHUS ; Urpa-TpeHaxep “Tpernit
JIMIIHAK 110 TeMe “ThIbl XUMHUYECKUX PEaKIui”
VY4eOHo — nenossie Urpsl (Keiicor)
Pemenus HecTaHAAPTHBIX OJMMITMAIHBIX 3a]a4

IIpoaBUHYTHIH YPOBeHDb (16 yacoB)

Xumuueckue peOychl, mapajibl. 3aHUMAaTeIbHbIE OIBITHI U UX 00BSCHEHHUE.
Hrpa — xBect «llyremectBue YMeEIKu B MUP BELLIECTB)

VYuebno — nenossie urpsl (Kericor)

Pemenus HecTaHAAPTHBIX OMMIIMAIHBIX 3aa4



VI. Anagurudeckas xumus (21 gac)

1. IpeamMer u 3HaYeHHE aHATMTUYECKONW XUMHUU MeToabl aHanu3a. ['pyIIbl KATHOHOB U AHMOHOB.
IIpaktukym. CrnocoObl U TexHUKa OOHapykeHUs MOHOB. IIpaBmiia 3amosHeHHs J1a0OPaTOPHOIO
XKypHaia.

KauecTBeHHbIl aHaIM3 KaTHOHOB. Onpe/ielieHne KaTHOHOB IECTH aHAJIMTUYECKUX IPYIIIL.
KauecTBeHHslll aHa)IM3 aHUOHOB. OIIpeieICeHNEe aHNOHOB TPEX aHAJIMTUYECKUX IPYIIIL.

Cxema aHanu3a HHAUBUYAJIbHOIO COCIUHEHUS.

IIpakTukym. PemieHue SKCIepMMEHTAIBHBIX 3a7ad Ha ONPEACIICHUE XUMHUYECKOIO COCTaBa
HEOPraHUYECKOT 0 BEILECTBA.

2. Vcrionp30BaHME METOJIOB KAUECTBEHHOTO aHANIM3a Ul PEIICHHUS HKCIEPUMEHTANbHBIX 3a/1a4 C
IIPAKTUYECKUM COZLEPIKAHUEM.

3. TutpuMeTpruecKuil aHaIIU3 U €r0 CYIIHOCTb.

IpakTtukym. OCHOBHBIC TTPHUEMBI TUTPOBaHUS. PacueTsl B TUTPUMETPUUECKOM aHAIIM3E.
XHUMHYECKUM SKBUBAJICHT

4. Pacuer pe3ynbTara MNpPSAMOrO0 TUTPOBAHUA TMPU Pa3HBIX CHOCO0AX BBIPAKCHUS
KOHIIEHTpAILlUKU pacTBOpPA.

5. Ilonsitne o KpuBBIX TUTpoBaHUsA. OCHOBHBIE METOJIBI TUTPUMETPUUECKOTO aHau3a.
IIpakTukym. KucnotHo — ocHoBHOe TUTpoBanue. Paboune pactBopsl. KpuBbie THTpOBaHUS U BBIOOD
uHaukaropa. [lpakThueckoe NMPUMEHEHHE METOJOB KHCIOTHO-OCHOBHOTO TUTpoBaHusA. OOmas
OlLIEHKA METO/a.

6. OCHOBHBIC OKHCIUTEIBPHO — BOCCTAaHOBHTEIbHBIC METONBI aHanm3a: [lepmanraHaT
Metpusi, Xpomato metpusi, Mogomerpus. lIpakTrukyMm. Pemienne THIIOBBIX 3a1a4.

7. MuHH NPOEKTHI U UX 3aIlUTa

VII. Ionyasipuas nedprexumus (20 yacos)

I. Uro Takoe HepTexumusi.

[Tpoueccol HedTexumuu. CoipbeBas 6a3a HedTexumuun. [lepepadoTka Hedtu . [lepepaboTka
nonyTtHoro HedTaHoro rasa . [lepepaboTka npupoIHOTo raza u KOHAEHcaTa .
lNazodpakunonupoBanue . OCHOBHBIE MpoLiECcChl U TeXHONoruu . [Iuponus . [leruapuposanue .
[TonmmMepu3zanus 1 CONOIUMEPH3ALIUS .

2. Ilponykrsl HepTexumun. [lonusrtunen . [lonunponunen . [Tonuctupo:n . [TonuBuHMIXIIOPUS
Cunternyeckue Kayuyku . Jlpyrue npoaykTsl HEPTEXUMUH .
3.Hedrexumuueckuii 3aBoj.

OKckypceus no KyxHe. PU3NK0o-XMMHUYECKHE OCHOBBI TEXHOJIOIMUYECKHX MPOLIECCOB . XMMUYECKOE
paBHOBecue. CKOpOCTh XUMUYECKOH peakiuu. Pa3nenenue cmeceit. Pektudukamus . Ha
npennpustuu . [Ipuem ceipps . [IponsBoacTBo MoHoMepoB . [Ipon3BoACTBO MOMUATHUIICHA.
IIpon3BoacTBO MosumponuiacHa. BenoMorarenbHble 11€Xa M IPOU3BOJICTBA .

IIpakTukKyM.

«O06Hapyx)eHHe HeTIPeIebHBIX COSAMHEHHUH B )KUAKUX HEPTENPOAYKTaX U PACTUTEILHOM MacIe»
«CBOMCTBA OJUATUIICHA

«CBOMCTBA NOJMBUHUIXJIOPUIA

«CBoJICTBa KapoHa»

«Ilonmy4yeHue 3THIIEHA U ONBITHI C HUM»

«[lonmy4yeHne aneTUIIEHA ¥ OIIBITHI C HUM»

«[Tomyuenne 6poMaITaHa U3 CIIUPTA»


https://www.chem-astu.ru/chair/study/anchem/r_2_3.htm
https://www.chem-astu.ru/chair/study/anchem/r_2_3_2.htm
https://www.chem-astu.ru/chair/study/anchem/r_2_3_2.htm
https://www.chem-astu.ru/chair/study/anchem/r_2_7.htm
https://www.chem-astu.ru/chair/study/anchem/r_2_7_2.htm
https://www.chem-astu.ru/chair/study/anchem/r_2_7_2.htm
https://www.chem-astu.ru/chair/study/anchem/r_2_7_2.htm
https://www.chem-astu.ru/chair/study/anchem/r_2_7_3.htm
https://www.chem-astu.ru/chair/study/anchem/r_2_7_4.htm
https://www.chem-astu.ru/chair/study/anchem/r_2_7_4.htm
https://www.chem-astu.ru/chair/study/anchem/r_4_6.htm
https://www.chem-astu.ru/chair/study/anchem/r_4_6.htm
https://www.chem-astu.ru/chair/study/anchem/r_4_6_2.htm
https://www.chem-astu.ru/chair/study/anchem/r_4_6_3.htm

«Pacno3HaBaHue miacTMacc U XUMUYECKUX BOJIOKOH, UCCIIEI0BAHKUE UX CBOMCTBY
«OTHOIIIEHNE KayuyyKa U PE3UHBI K OPraHMYeCKUM PACTBOPUTEISIM

«OTBITHI C PE3UHOBBIM KIIEEM»

«Pacro3HaBaHue alkaHOB U aJIKEHOB Ha IIpUMeEpe 00pa3lioB IPOAYKTOB HedTernepepaboTKi»

VIIIl. CunTe3 n n3yueHue cBoicTB a3okpacureiei (20 yacoB)

JlaHHBI Kypc HaIpaBiieH Ha ((OPMUPOBAHHE Y IIKOJIHHUKOB MPEICTABICHUH O B3AUMOCBSI3U CBOICTB
OPraHMYECKHUX BELIECTB C UX CTPOEHUEM Ha MpPUMEpPE apOMaTHYECKUX a30COCAUHEHMM
(a3okpacureneit). ApoMaTH4eCKne a30COeAMHEHMsI ObUIM OTKPBITHI B cepeanne XIX B. U nmosyunnu
pa3zHooOpa3HOe MPOMBIIUICHHOE U Ta0OpaTOPHO-TIPAKTUIECKOE IPUMEHEHHE. B mpoMbIIeHHOCTH
IJIaBHOW 00JIACTBbIO NMPUMEHEHHsI apOMaTUYECKUX a30COCIUHEHUH SIBIIETCS UCIOJIb30BAaHUE UX B
KauecTBE KpacUTeJIel, KOTOPbIMHU OKPAILIMBAIOT TKAHU CAaMOT0 PAa3JIMYHOr0 BUJA, KOXKY, MEX, 1EPEBO,
Oymary, pa3iaMuHble BUJIbI IJIACTMACC, PE3UHY, MUILEBbIE TPOAYKTHI, IEKAPCTBEHHbIE CPEJICTBA U T.JI.
Taxke a3okpacuTesld NOMYyYWIM IIUPOKOE IPUMEHEHHE B KauecTBAa KHUCJIOTHO- OCHOBHBIX
HUHJUKaTOPOB.

B Teopernueckoil 4acTu paccMaTpHUBAIOTCSI METOJbI CHMHTE3a U CBOMCTBA a30COCIMHEHUH, a
TaK)K€ CBSA3aHHBIX C HHMMM KJIACCOB OPIraHUYECKUX BEIIECTB — aMHMHOB, COJIEH [HMa30HUS,
JIMAa30COCTMHECHNH. YYanrecss MO3HAKOMSTCS ¢ TEOpHUEH IIBETHOCTH, SJEKTPOHHBIMU dPQerTamu
3aMecCTHUTeNel, OCHOBaMHU YIbTpa(HOIeTOBOM M HH(PAKPACHON CIIEKTPOCKONHHU, CIIEKTPOCKOIMHU
SJIEPHOIO MarHUTHOTO PE30HAHCA, OBJAJACIOT OCHOBAaMU OPIraHWYECKOrO CHHTE3a, a TaKXkKe
HEKOTOPbIMM METOJAMU OYHUCTKH M UACHTU(QHUKAIMKM OpraHuYecKuX BemecTB. (OCHOBHBIMHU
MIPaKTUYECKUMHU 33]IJa4aMH SIBJISIIOTCS IOJIYyUYEHHE Psiia a30COETUHEHHH (a30KpacuTeseil) U u3yueHue
UX CIIEKTPaJbHBIX W KHCIOTHO-OCHOBHBIX CBOMCTB. [loy4eHHBIE NaHHbIE MO3BOJISAIOT BBIIBUTH HA
[IPaKTUKE OCHOBHbIE 3aKOHOMEPHOCTH B MU3MEHEHUHM CBOMCTB COCAMHEHHUH B 3aBUCUMOCTU OT MX
cTpoeHus. B 3aBepiieHne Kypca ¢ MOMOIIBIO CHHTE3UPOBAHHBIX a30COEIMHEHUN Oy/IeT MpoBeieHa
OKpacka 00pa3IoB OJICHKIbI.

MpakTukym:

«Cunre3 TerpadTopOopaToB»

«A3ocodeTaHue ¢ aHWIMHAMUI

«A3ocoueraHue ¢ (heHoTaMM»

«Perucrpanus CrieKTpOB MOTJIONICHUS CHHTE3WPOBAHHBIX a30COCAMHEHHI
«M3MepeHre onTHYECKON TNIOTHOCTH PACTBOPOB METHIIOPAHKA»
«Omnpenenenne pH nepexoa HHAUKATOPOBY

«Kpamenune



Y4eOHblii IUIaH
JOIOJIHUTEJIbHOM 001Ieo0pa3oBaTeibHOi nporpamMmsl ' Xumus. Ctapt B HayKy"

[pomo JMCIUTLTHBI KonndecTBo akageMU4ecKiX 4acoB * MOXeT OBITh dopmbl
o w e | DEHT (Momynn) pean30BaHO IIPOMEXKYTOY
E E § eJILHOC I/IHBapI/IaHTHa}I qacCTb BapI/IaTI/IBHaH qacCTb 3a04YHO C HO
a a =2 Tb BCETO TEOpUs MPaKTUKA BCETO TEOpUs MPaKTUKA NIPUMEHEHUEM i/ uTOrOBOI
ﬁ* S é o0yueH JUCTAHIIMOHHBIX | aTTecTallH

ns 00pa3oBaTeIbHBIX
TEXHOJIOTU I
He XuMuueckni 20 TectupoBanu

MEHEe KaJIeH10CKON 20 e,

1 ronma Besnecymas 12 3aIuTa
= XUMHUS 10 2 IPOEKTHON
g 2 Xumuueckas 20 (uccnesioBate
82 naboparopus 5 15 JTbCKOI)
&) 5 Jloruka 8 4 4 paboTh!

IIpoekTHO-
HCCIIeIOBaTeNbCKast
JesITeTbHOCTD 12 6 6

HUTOI'O Ha craproBOM 72

YPOBHe 45 27

He XUMHAYECKUHN * 21 TectupoBanu

MEH KaJICHTOCKOTT 69 27 42 e,

ee Besnecymas™ 15 3alura
e 2 XUMHUS 48 20 28 HPOEKTHOU
2 = JeT Xumuueckas (uccnenoBare
ng a n1aboparopus 39 10 29 JILCKOM)

S Jloruka 24 12 12 paboThI
IIpoekTHO-
HCCIIeIOBaTEITbCKAs
EATEINRHOCTD 36 16 20
AHanuTHYeCcKas XUMUS* 21 12 9 9




HUTOI'O na 6a30BoM ypoBHe

216

135

81

21

12

45

[TponBunyTHIN
(ot 14 ner)

He
MEH
ee
1
rojga

Xumuueckuir*
KaJICHJOCKOII

40

24

16

20

Besnecymas™
XUMHS

28

10

18

XUAMUICCKast
naboparopus

36

28

Jloruka

16

[IpoekTHO-
HCCIIEI0BATENIbCKAst
JIESITEIIbHOCTh

24

10

14

IlonynsapHas
HePTEXUMUS

20

10

Cunte3 u u3yueHue
CBOMCTB a30KpacuTeseit

20

TectupoBanu
)
3almMTa
MPOEKTHOM
(uccnenoBare
JILCKOM)
paboThI

HUTOI'O Ha npoaBMHYTOM

yYpOBHe

144

80

64

40

18

28

HUTOI'O mo nporpamme

432

260

172

61

30

73




2. KoMIutekc opraHu3aiMoOHHO-TeIaroru4eckKux ycJaoBHid.

2.1 KanenapHbliii yueOHblii rpaguk

YpoBeHb CPOKH KOJI-BO 4/HeJ KOJI-BO
CJI0OKHOCTH peajim3anuu, HNuBapuanTHas 4acTh BapuaruBhas yactb 3aHATHH B
KOJI-BO Y4€OHBIX [ ¥y vecknii | Besecymmas | Xumudeckas | Jloruka I[Ipoektno- | Anamut |Iomymsp| Cunres u HEAETIO,
HEACTb B 01 KATeHI0CKOIT xumusg | maboparopus MCCeoBaTe| nueckasi | pag | M3ydenne | MPOAOILK.
TbCKas | XMUMUSL | yobrexy CBOMCTB OAHoTO
JeSITEIIbHOC a30KpacuTe JamsTHA
Tb M e (Muk)
CraproBblit 36 Heznenb 2 2 2 2 2 1 - 3ansTue
(c 1 ceHTAOpS B HEJICITIO
o 31 mas) o
pacrucanuo
1o 45 MUHYT
BazoBbrit 72 wenenu 3 3 3 3 3 3 2 3aHATHE B
(c 1 cents0ps HEZIEII0
no 31 mas) o
pacrucaHuio
110 45 MUHYT
[TponBuHYTHI 36 Henenn 4 4 4 4 4 4 4 2 3aHATHE B
i (c 1 cenTs0ps HEJIEITI0
o 31 mas) 1o
pacrucaHuio
1o 45 MuUHyT




Pabouasi nporpamMmMa cTapTOBOr0 YPOBHS 00y4eHHsI
Leas nmporpamMmbl siBJIsieTcsi: (OPMHUPOBAHUE Yy y4allUXCS WHTEpEca K MUPY BELIECTB U

XMMHUYECKHX MPEBPAIICHHH, TPUOOPETEHHE HEOOXOMUMBIX MPAKTUYECKHUX YMEHHH W HABBIKOB 110
nabopaTopHON TEXHUKE.

3agaum:

Obyuarowue:
W3YYHTH MIpaBUIia 0€30MacHOCTH PabOTHI B JIA0OPATOPUU U OOpAIIICHUS C BEIECTBAMU;
HAYYUTHCS ONPEACNISTh KAUYECTBEHHBIM COCTaB, a TaK € IKCIIEPUMEHTAIBHO JI0Ka3bIBaTh
buzHYeCcCKre U XUMUIECKIE CBOMCTBA UCCIIEAYEMbIX BEIIECTB;
MOJIy4aTh PacTBOPHI C 33JaHHOM MAacCOBOM J0JIeH U MOJISPHON KOHIIEHTpaIuei, paboTarth ¢
pacTBOpamMH pazIUYHbIX BEIECTB;
CaMOCTOATENIbHO CTaBUTh 3a/1a4d U BUIETH MPoOIIemMy;
paboTaTh ¢ TUTEpaTYpPHBIMU UCTOUHUKAMU;

Bocnumamenvnuie:
BOCIIUTATh OEpe)XHOE OTHOIIECHHE KO BCEMY JKHBOMY, JIIOOOBb K HPHUPOJE, OTHOIICHUE K
IPUPOJIE KAK K 00IIeUeI0BEeUYeCKOM LIeHHOCTH;
(opMHUpPOBATH OTBETCTBEHHOI'O OTHOILIEHUS K pab0Te B rPyIIIE, BEIEHUIO UCCIIE0BATEIbCKON
U IPOEKTHOM J€STEIbHOCTH;
BOCIIUTaTh KOMMYHUKATUBHbIE HABBIKM, YMEHHUS aJICKBaTHO BECTH ce€0sl B CTPECCOBOU
CUTYaIUH.

Pazsusarowue:
(dbopMHpOBaHKE HABBIKOB M YMEHUI HayYHO-UCCIIET0BATEIBCKON IS TEIHHOCTH;
(dbopMHpOBaHKE Y YIaIIHXCSl HABBIKOB O€30MaCHOTO M TPAaMOTHOTO OOpAIIICHHUs C BEIIECTBAMH;
(dbopMUpOBaHKE MPAKTUYECKUX YMEHUI U HABBIKOB Pa3pabOTKH U BHIMOIHEHUSI XMMHUECKOTO
HKCIIEPUMEHTA;
(dbopMHUpOBaHKE IPE3CHTALMOHHBIX YMEHUN U HABBIKOB;
JlaTh BO3MOXHOCTb YYalllUMCS IPOBEPUTH CBOU CITIOCOOHOCTH B €CTECTBEHHO 00pa30BaTeIbHON
oOnacru.
(dbopMHpOBaHHE OCHOBHBIX METOJIOB PEIICHUsI HECTAHIAPTHBIX U OJMMITHAHBIX 33/1a4 11O
XUMUHU

ITnanupyemsie pe3yJibTaThI

Juunocmnewie
Yyammics JOIDKHEL:

OepeKHO OTHOCHUTBHCS KO BCEMY >KUBOMY, MPOSBIATH JIIO0O0OBb K MPUPOZE, OTHOCUTHCS K
NPUPOJIE KaK K 00IIeUeIOBEUYeCKOi IEHHOCTH;

OTBETCTBEHHO OTHOCHUTBLCSI K paboTe B IpyMIe, BEICHHIO MCCIEA0BATEIbCKOW M MPOEKTHOM
JeATeNIbHOCTH;

YMETh aJIeKBaTHO BECTH Ce0sI B CTPECCOBOM CHUTYAIHH.

Ilpeomemmnvie u memanpeomemHuie.
Cmapmosulti yposeHy.
B pesynbTaTe npoxoxaeHus mporpaMMHOTO MaTepuaa, yJaiuics 1O KHbI 3HAmb

— TpaBuiia 0€30MaCHOCTH pabOTHI B 1a00OpaTOpUU U OOpaIeHHS C BEIIeCTBAMU;
— TpaBuiia cOOpKU U paboThI Ta0OPATOPHBIX MPHUOOPOB;

— HCTOPHIO Pa3BUTUA HAYKH — XUMMUS,

— (¢u3NYECKHe U XUMHYECKUE SBICHUS;

—  9TO TaKO€ XUMUYECKUH DIIEMEHT;

— HNPUMCHCHHUC XMMHUU B X035 CTBEHHBIX Oeisx,

— OCHOBHBbBIC Tp660BaHI/I$I K IPOCKTHBIM U UCCJICAOBATCIILCKUM pa60TaM;

- CHOCOGBI peHICHUA HCCTaHAAPTHBIX 3a1a4d



— nmpaBuiia 0e30macHoOi paboThl B KAOMHETE XUMUHU;
— H3y4YCHHE IPaBIJI TEXHUKU OE30IaCHOCTH U OKa3aHUs MEPBO TTOMOIILIH;
npaBuiIa OOpalIeHHUs C BEIECTBAMU;
mpaBmiIa paboThI C Ta0OPATOPHBIM 00OPYAOBAHUEM;
— TIOPSIIOK OpraHu3anuu pabodero Mecra.
— mpaBwia 6€30MacHOCTH pabOTHI B Ta00pAaTOPHH U OOpAIlEHHS C BEIIECTBAMH,
— Yvyamuecst J0JDKHBI yMems.
—  ONpeAeNsATh LeNb, BBIACIATh OOBEKT MCCIEIOBAaHUS, OBJIAJCTh CIIOCO0AMH PETHCTPaLUU
MOJTyYeHHOH nH(popMmarmu, ee 00paboTKu U 0(OpMIICHUS;
— TI0JIb30BaThCsi MHPOPMAIIMOHHBIMH UCTOYHHUKAMU: CIIPABOYHHKAMHU, HHTEPHETOM, Y4eOHOMH
JIMTEpaTypoi.
—  OCYIIECTBIATH Ta0OPATOPHBIN IKCIIEPUMEHT, COOITI0/1asi TEXHUKY 0€30M1aCHOCTH;
— paboTaTth CO CTEKJIOM M PE3WHOBBIMH MPOOKaMH TPH HPUTOTOBICHUU NPUOOPOB
MPOBE/ICHHUS OIIBITOB;
—  OINpeaeNsTh KAYeCTBCHHBIN COCTaB, a TaK K€ IKCIICPUMEHTAIILHO JI0Ka3bIBaTh (DU3MUCCKHE U
XMMHUYECKHE CBOMCTBA HCCIICAYSMbIX BEICCTB;
— HaxOJWTb MPoOJIEeMy U BapUAHTHI €€ PEIICHHS;
— YBEPEHHO JiepXaTh ceOsi BO BpEMsl BBICTYIUICHHS, MCIOJb30BaTh Pa3IMYHbIC
HAIJISITHOCTHU TPH BBICTYIUICHUH.
VY4aniuecs 10JKHbI 61a0emb.
HaBbeikamu 00paboTKu MoTydeHHON HHPOpMaIuu u 0OpMIISTE €€ B BHJIE COOOIIeHUs, pedepara
WA KOMITBIOTEPHOH MPE3eHTANU
— HaBbIkamu 3KCIIEPUMEHTAIILHOTO IPOBEICHUS XUMUYECKOTO aHAITH3a.
MOHHUTOPUHT pPE3yJbTATOB BBIIOJIHEHHS [EJIeH W 3aJad OporpaMMbl pEAroJiaract
HaOMIOJICHNE 32 JIEATEIBHOCTHIO YYalIMXCS Ha YpOKaX, OTCICKMBAHWE KOJMYECTBA YYAIIUXCH,
3aHUMAIOIINXCS UCCIIEA0BATENLCKOM U TIPOSKTHOM JeSITEILHOCTBIO U €€ Pe3yIbTaTUBHOCTH.

JUIA

cpeacTaa

YueOHo - TeMaTHYeCKHH IJIaH

Ne n/mt Tema (aucuumuinHa) KomnyectBo | Popma npoBeeHUs ®opma
4acoB 3aHATHI KOHTPOJIA
Xumuueckuii kajeigockon (20 yacos, 204-Teopun)
1. BBonnoe 3aHsaTHE 2 Jlexnug ¢ simemenTamu | Ilemarorndgeckoe
Oecempl HaOII0IeHUE
2. Ucropus pazsutus 2 Jlexnusa ¢ anementamu | [lemarornueckoe
XUMHUYECKON HAYKH oecebl HaOJIIO/ICHNE
3. XuMHs — HAyKa O 2 Jlexmus ¢ anementamu | [lemarornueckoe
BellleCTBaxX oecebl HaOJIIO/ICHNE
4. BemectBa Bokpyr 2 Jlexuwms ¢ anemenramu | [lenarornueckoe
Hac. oecenbl Ha0JII0/IeHNE
5. Ornucanue 2 Jlexmus ¢ snementamu | [lemarornueckoe
(u3MYECKUX CBOICTB MIPaKTUYECKON pabOThI | HAOIIOJeHNE
BEIIIECTB
6. HNmenem Menjneneena 2 Jlexuums ¢ snementamu | Ilenarornueckoe
Oecenbl HaOJIrOIeHNE
7. Hcropus oTkpeIThs 2 Jlexuus ¢ anementamu | I[lenarornueckoe
NIEPUOINIECKOTO Oecenpl HabI0IeHNe
3aKOHa.
8. Camoe ynuBHUTENBHOE 2 Jlexnusd ¢ anmementamu | [lemaroruueckoe
Ha IJIaHEeTE BEIIECTBO- oecebl HaOJII0/ICHNE




BOZA

9. Boausle pecypcbl 2 Jlexuus c anementamu | [legaroruueckoe
CTpaHBbI. Oecenpl HaOII0ICHHE
10. | IIpoGiema mpecHOM 2 Jlexknus ¢ pnementamu | Ilenarornueckoe
BOJIbI, ITyTH €€ Oecenpl HaOmo1eHne
MOJIy4EHHUS.
Be3necymas xumust
(12 yacos, 104-Teopun, 24 - IPAKTHKH)
2 Jleknus ¢ anementamu | [lemarornueckoe
11. | Dkckypeus o KyxHe Oecennl HaOIrOIeHNE
[ToBapenHas comb 1 eé 2 Jlexuus c anementamu | [legaroruueckoe
12. | cBoiicTBa MPaKTUYECKOU paboThI | HAOIIOICHNE
2 Jlexnus ¢ onemedtamu | Ilenarornueckoe
13. | JlomamiHss anredka Oecelbl HaOIrOIeHE
JlekapcTBEHHbIE 2 Jlexuus c snementamu | [legarormueckoe
14. | npenapaTsl. MPaKTUYECKOU paboThI | HAOIIOICHNE
2 Jlexuus c snementamu | [legarormueckoe
15. | Bo3srouka 1onaa MPaKTHYECKOM paboThI | HAOIIOICHNE
Bannas komHaTa wim 2 Jlexuus c anementamu | [legarormueckoe
16. | ymMBIBaJIbHUK MPaKTUYECKOU paboThI | HAOIIOICHNE
Xumuyeckas Jjaboparopus
(20 yacoB, 54-Teopumn, 154 - NPaAKTHKH)
3HAKOMCTBO C 2 Jlekuus ¢ anementamu | [lemarornueckoe
XUMHYECKON MIPaKTUYECKOU pabOThI | HAOIIOICHHE
17. | nabGoparopueii
3HAKOMCTBO C 2 Jlexmus ¢ snementamu | [legaroruueckoe
71a00paTOPHBIM MIPaKTUYECKON padOThI | HAOIIOIEHNE
18. | obopynoBaHuem
XpaHeHue 2 Jlexuws ¢ anementamu | [lenarornueckoe
MaTepuaioB U MPaKTUYECKON pabOThI | HAOIIOICHHE
19. | peakruBoB
B3BemmBanne, 2 Jlexnus ¢ anementamu | Ilemarornueckoe
¢buabTpOBaHUE U MIPaKTUYECKON pabOThI | HAOIIOJEHNE
20. | meperoHka.
Paznenenne 2 Jlexnus ¢ anementamu | Ilemarornueckoe
HEOTHOPOIHBIX MpaKTUUECKOU paboThI | HAONIIOICHNE
21. | cmeceit
Krnaccuduxamms 2 Jleknus ¢ anementamu | [lemarornueckoe
HEOPTraHMYECKUX MPAKTUIECKON PabOThI | HAOIIOICHHE
22. | BelIeCTB
OuncTka BEUIecTB OT 2 Jlexmus c snementamu | [legarormueckoe
23. | mpumecei MPaKTUYEeCKO paboThl | HaOMIOIeHNE
Nzyuenne 2 Jlexknus ¢ onementamu | Ilenarormueckoe
(U3MYECKUX CBOICTB MPAKTUIECKON PabOThI | HAOIIOICHHE
24. | BermiecTB
[Tpusnaku 2 Jlexknusa ¢ oneMmeHTamu | Ilenarormueckoe
25. | XUMHUYECKUX PEaKIIHid MPAKTUIECKOU pabOThI | HAOIIOICHHE
26. | IIpaktukym 2 Jlexuus ¢ anementamu | [legaroruueckoe
UCCIIeIOBAHHE: MPAKTUIECKON pabOThI | HAOIIOICHHE
aHalM3  BOABI IO
OpraHOJENTHYCCKIM

IpU3HAKaM




Jloruka (8 yacos, 44-Teopumu, 44 - NPAKTHKH)
3ansTHE - Urpa Jlexuws ¢ anemenramu | [lenarornueckoe
27. | «MbUIbHBIC ITY3bIPHY 2 Oecenpl HaOII0ICHHE
HUrpa  «CyacTiuBblii Jlexuws ¢ anemenramu | [lenarornueckoe
28. | ciydaii» 2 Oecempl HaOII0ICHHE
Urpa «CuactiauBblit Jlexnus ¢ onemedtamu | Ilenarornueckoe
29. | ciydaii» 2 Oecempl HaOII0ICHHE
WNurennekryanpHas Jlexuus c anementamu | [legaroruueckoe
30. | xumus 2 Oecenpl HaOmo1eHne
IIpoexTHO-UCC/IEA0BATEIBCKAS eI TEIbHOCTD
(12 yacos, 64-Teopuu, 64 - MPAKTHKH)
[IpoekTHas 2 Jlexnus ¢ onementamu | Ilenarornueckoe
HCCIIEeIOBATENLCKAs MPAKTUIECKOU PaOOTHI | HAOIIOICHHE
pabora
31. | "Kpucranoruapats"”
[Tonyuenue 2 Jlexuus ¢ anementamu | Ilenarornueckoe
32. | KpUCTaIOB COJEH MPaKTUYECKOU paboThl | HAOIIOIeHHE
2 Jlekmus ¢ anementamu | [legarormaeckoe
33. | CpoiicTBa KpUCTAIIOB MPaKTUYECKOW paboThI | HAOIIOIeHNE
Odopmiienue 2 Jlexuus ¢ snementamu | [legaroruueckoe
MIPOEKTHOM MPaKTUYECKOU paboThl | HAOIOIeHNE
(WccmenoBaTeIbCKOM )
34. | paboTsI
35. | 3amwura pabot 2 Kondepenmus 3amuTa pador
2 TectupoBanue Hrorosoe
36. | UtoroBoe 3aHsTHE TECTUPOBAHUE
HUTOTI'O Ha crapToBOM ypOBHE 72 45

L.Xumunueckuii kajgengockon (20 yacos)

1. BBogHoe 3aHsATHE. 3HAKOMCTBO C yYallTUMUCS, aHKE

THpOBaHHE. 3HAKOMCTBO KPY>KKOBIIEB C X 00513aHHOCTSAMHU U 000PYI0BaHHEM pabovyero MecTa,
o0CyX/IeHHEe M KOPPEKTHUPOBKA IIaHAa pabOThl KpyKKa, MPeasioKeHHoro yuuteneM. Kparkue
CBEICHUSI U3 UCTOPUU PA3BUTHS XMMHUECKON HAYKH OT OTAEIbHBIX 3HAHUU JI0 IeJIeHApPaBIEHHOTO
M3y4YeHUs BEIIECTB U MPOIecCCOB. XMMUS — HayKa O BellleCTBax. BelecTBa BOKpYT Hac.
IpakTukym «Onucanue (GU3MUECKUX CBOWCTB BEILIECTBY
«DPHu3nUecKre U XUMHUYECKHE SIBICHUS

2. Umenem MenesieeBa, uiu J{oM, B KOTOPOM «KHBYT» XHMHYECKHE YJI€MEHThI
Kuznb u gearenpHocTs .M. MenaeneeBa. cTopus OTKPBITHS NEPUOIUYECKOTO 3aKOHA.

3. «CaMoe yIuBHTeIbHOE Ha IUIaHeTe BelllecTBO-BoAa» Pacnpenesienne Boabl Ha 3emue.
Boanbie pecypcbl ctpanbl. Boga B OBITY, NMPOMBIIUIEHHOCTH, CEIbCKOM XO3SIHICTBE, MPHUPOIE.
AHOManbHBIE CBOMCTBA BOJbI. JluctuinmupoBanHas Bojaa. Tsbkenas Bojga. OCHOBHbIE MCTOYHUKH
3arps3HEHUs] BOJHBIX OacCeHOB, IMOCHEACTBUS 3arpsi3sHeHHs. Mepbl OOppOBI € 3arpsi3HEHHEM
OacceiitHOB. MeTo/ibl OYMCTKH BOABI. [lepcrieKTUBBI pa3BUTHS BOJOOYUCTKU. MeTonbl 00paboTKu
Bozbl. [Ipobnema mpecHON BOJBI, MyTH ee MoiyueHHs. ParpoHalbHOE MCIOJIb30BaHUE U OXpaHa
BOJIHBIX PECYPCOB.

I1. Be3necymasi xumus (12 yacos)
1. Dkckypeust no KyxHe.

IToBapenHas coub 1 €€ cBolicTBa. [I[puMeHeHne Xaopuaa HaTpys B XO35MCTBEHHOHN JNEATEIbHOCTH
yejoBeka. Korga coip — .
2. JloManIHss anTeyKa.



JlekapcTBeHHbIE mpenaparbl. JJomamHsas anteuka, ee comaepxumoe. [IpaBuna ucrnonab30BaHUs U
XpaHeHus JiekapcTB. KauecTBeHHbIE peakiiny Ha PYHKIIMOHATBHBIE TPYIIIHL.

AnTeunslil o 1 ero cBoictea. [louemy Hoa HaO AE€pKaTh B IIJIOTHO 3aKYIIOPEHHOW CKIISTHKE.
JdemoHcTpauMOHHBIH ONLIT «Bo3ronka oxa»

«3enéHKay Ui pacTBOp OPMILTMAHTOBOTO 3es1€HOr0. HeoObuHbIe CBOWCTBA OOBIYHON 3€IIEHKH.
3.BaHHAasi KOMHATA WU YMBbIBAJIbHUK.

Msuto. Otiryue X03sCTBEHHOT'O MbUIA OT TYaJIETHOTO.

1. Xumnueckasi 1a6oparopus (20 yacos)

1. 3nakoMcTBO ¢ XHMHYecKOW JaGopaTtopueidi W H3y4YeHHe TMPABHJI TEXHUKH
0e3onacHoctH. [IpaBuna Oe3zomacHoil paboThl B KaOMHETE XMMHHM, M3YYECHHE TNPABWI TEXHUKHU
0€30MaCHOCTH M OKa3aHMs IEPBOW MTOMOIIH, HCIIOIb30BAaHUE MPOTUBOIIOKAPHBIX CPEJICTB 3aIIUTHI.
Hzpa o TexHuke 0€30MacHOCTH.

2. 3HakoMcTBO ¢ JiabopaTopHbIM oOopyaoBaHueM. O3HaKOMIIGHHE Y4YallUXCs C
KIaccupuKanuend u TpeOOBAHMSIMHY, MPEABSBIIEMBIME K XpaHESHUIO J1a00paTOpHOTO 000pyIOBAHUS,
M3Y4YCHHE TEXHUYECKUX CPENICTB OOyueHUs, MPEAMETOB J1abOpaTOPHOro 0OOpynoBaHHs. TexHHKa
JIEMOHCTPALIMH OIBITOB (HA MPUMEPaX OJHOTO - IBYX 3aHUMATEIbHBIX OIBITOB).

3. XpaHeHHe MATepHAJIOB M PEAaKTHBOB B XHMHYECKOiHl jadopaTopuu. 3HAKOMCTBO C
pPa3IMYHBIMU BHJAMU KJIACCU(PUKANMNA XUMHUYCCKUX PEAKTHBOB W IPABUJIAMH XPaHCHUS WX B
naboparopun

4. B3BemuBanue, puibTpoBaHHe U TNeperoHka. O3HAKOMJICHHE YyYalIUXCs C MPUEMaMH
B3BEIIMBAHUS M (UIBTPOBAHMS, M3yYCHHE MPOIIECCOB IMEPErOHKU. V3roToBieHHe MPOCTEHUIINX
GUIBTPOB W3 TOJPYYHBIX CpeACTB. Pa3neneHue HEOTHOPOIHBIX CMECEH OTCTAMBAHHEM,
¢buIbTpOBaHNEM, BRIIAPUBAHUEM, AUCTUILIAIIMENH. OUKCTKA BEIECTB OT MpUMecei

5. CocrapneHue TaOJIUIl, OTPAKAIOIMIUX KIACCU(DUKAIIUIO BEIIECTB, U3TOTOBJICHHE STUKETOK
HEOPraHUYECKHUX BEILIECTB, COCTABIECHUE CIUCKA PEAKTUBOB, HECOBMECTUMBIX /ISl XPAHEHUS.

6. O3HakOMJIEHHE C TEXHUKOW BBIMOJTHEHHUS OOLIMX MPAKTHYECKUX OTNepanuil HaluBaHUE
KUJKOCTEH, IEpeMEIINBAaHUE U PACTBOPEHUE TBEPABIX BEUIECTB B BOJIE.

7. V3yuenue pu3NUECKUX CBOMCTB BELIECTB (Kele3a, CEPhl, ATFOMUHUS, BOJBI).

8. Tlpu3HAKM XMMHYECKHX PEaKITH.

9. OuncTka 3arpsi3HEHHON TOBAPEHHOM COMH
Ipakxmuxym uccrneoosanue

AHanm3 BOJIBI IO OPTAHOJIENTUYSCKUM MPU3HAKAM.
AHan3 MOYBEI

V. IIpoekTHO - Hccie0BaTEIbCKAA AeATEJIbHOCTD (12 uacoB)

1. Kpucmannozuopamer. Kpucraiinueckoe cocrosiiue. CBONCTBA KPUCTAJUIOB, CTPOCHUE U POCT

KPHCTAJLIOB.

IIpoexmnas (uccnedosamenvckas) paboma. IlonydyeHre KpUCTaIIIOB COJIel M3 BOJHBIX PACTBOPOB

METOZIOM MEJIEHHOTO HCIApEHUs] W TMOCTEIMEHHOTO MOHMKEHHUS TEMIIepaTyphl pacTBopa (XJI0pHI

HATpUs1, MEJHBIN KYIIOpoC, caxap).

2. Oghopmnenue npoexkmmnoii (uccieoosamenvckoi) padoomol. TpeOoBanus W odopmiieHHE.
O0beM, coaepkaHue.

3. 3amuma padom. IlonroToBKa K 3anuTe. 3aNIUTa.

V. Jloruka (8 yacoB)
3anamue - uzpa «MoviibHble ny3vipu)
Konkypcst:
— Ko HagyeT camblii 601b1101 TY3BIPb,
— KTO HaJyeT MHOI'O MaJICHbKHUX Iy3bIpel



— UYeii my3bIpb AOITO HE JIOITHET
— IlocTpoenue ¢purypsi u3 my3sipei
Hanysanue my3sipsi B my3sIpe.
Iloozomoexa k Hepe «Cuacmauentii cayuaiiy.
[ToaroroBka yuyamniuxcs K MpOBEICHUIO UTPHI.
Uepa. «Cuacmausoii cayuaiiy
“Xumuyeckuii Mappyt” 1Mo TeMe “Bubl mocybl” B XAMUYECKOH J1abopaTopuu
Humennekmyansnan xumusa. CocTaBieHHE KPOCCBOPIOB, peOyCOB, IPOBEIACHUE UIP

2.2 MeToauuyecKue mMaTtepualbl, H606X0)II/IMLIe AJIA peaiu3aliui 1porpaMmal.

Peanmaum[ IlaHHOﬁ IMporpaMMBal rpeanojaract UCIoJab30BaHUC MCTOANYCCKUX MAaTCPUAJTIOB U
Pa3INYHOM JINTEPATYpHI.

1. Harnsaneie mocoOust — 3TU MOCOOUST HEOOXOAMMBI, UTOOBI I€TH BU3YallbHO BUEIH, O
9YeM pacCKasbIBAET MEIaror.

2. Meroauueckasi M Xyl0KECTBEHHasl JIUTepaTypa — JUTeparypa, IpeAHa3HaueHHas Jis
CaMOCTOSITEJILHOTO YTEHHUSI JU1s O01Iero pa3BuTus (paboune TeTpaan, KapTouku, COOPHUKH,
TEXHOJIOTUYECKHUE KapThl)

3. Marepuain 1o paboTe ¢ poUTEISIMH.

B caywae, ecim mporpamMma peaqM3yeTcsi C  HMCIOJB30BaHWEM  JIMCTAHIIMOHHBIX
TEXHOJIOTHUH, TO MCTIONB3YIOTCA CEeNYIONIHe HH(DOPMAIIMOHHBIE PECYPCHI:

- conmainbHas ceth «BKonTakTe»,

- utatdopma Google Classroom;

-npusiokeHust - Mmecenkepsl Viber, WhatsApp.

I[J'ISI O6yquI/I$I C UCITOJIb30BAHUEM NUCTAHIIMOHHBIX TEXHOJIOTUH MOKHO HCIOJIL30BaTh
mo6oe 1uppoBOe YCTPOICTBO C BBIXOJOM B HHTEPHET (HOYTOYK, KOMIIBIOTED).

@opMBbI OPraHU3aNHN IeSITeTbHOCTH
OcHoBHbIe (HOPMBI OpraHU3ALNU AEITETbHOCTH O0YJaIOIUXCS:

IPYIIIOBBIE;
VHMBHyasIbHBIC,

(bpoHTaNbHbIE;

JUCTAHLIMOHHBIE.

®opmbl 3aHATHI: JEKLUUU, CEMHUHApbl, JUCKYCCUHU, KOH(PEPEHLUHU, Mpe3eHTalUs U
3alllUTa INPOEKTOB, KPYIJIbIM CTOJ, MO3rOBas aTaka, JKCKYpCHUU, MHTEIPUPOBAHHBIC 3aHATHS,
3aHSATHS-UCCIIETOBAHMS.

MeToabl Opranu3anvu 3aHSITHI.

[Ipn peanuszanuu OpPOrpaMMbl  UCIOJIB3YIOTCS — MPOAYKTHBHBIE — 0Opa3oBaTelibHbIE
TEXHOJOTHH: KOMIIETEHTHOCTHBI TOAXOHA («3HaHUS B JEHCTBUHM»), METO MPOOIEMHOTO
o0yueHus, METOJI MPAKTUIECKON pabOThI, TEXHOJIOTUS IUYHOCTHO - OPUEHTHUPOBAHHOT'O O0yUYEeHMS,
MPOEKTHO - KOHCTPYKTOPCKHUI METOJI, METO]] HCCIIEA0BATEIHCKOTO OOYUCHHS U JIpyTHE.



2.3. TpeGoBaHusi TEXHUKH 0€30MACHOCTH

[Ipn wu3yuyeHun oOHIE00pa30BaTEIbLHON O0OIIEpPa3BUBAOIICH MPOrPaMMbl O00BbETUHEHUS
«Xumus. CTapT B HayKy» HE0OXOJMMO COOJII0IaTh TEXHUKY 0e30macHOCTH. MIHCTpyKTax 1o
TEeXHHKE 0€30IaCHOCTH 00Y4aIOIIKXCS IPOBOIUT PYKOBOAUTENh O0BEAMHEHUS HE PEKE BYX
pa3 B rom — B ceHTsOpe (BBOAHBINA) W B stHBape (mOBTOpHEIN). [Ipu HEoOXommmocTh
MIPOBOAMTCST BHEIUJIAHOBBIM HMHCTPYKTaX IO TexHUKe Oe3omacHocTu. s oOyuarommxcs,
IIPOITYCTUBIINX MHCTPYKTAX MO YBAXHUTEJIbHON NPUYUHE, - B IEHb BBIXOJA HA 3aHATUS; JUIS
oOyuaroluxcsi, HOCTYNUBIIKX B T€YEHHE y4eOHOTO ro/ia — B MEPBbIil I€Hb UX 3aHATHA. DTOT
MHCTPYKTaX BKJIIOYAeT B ceOs: MHPOPMALUIO O PEXHME 3aHATUH, MpaBUIIaX TOBEICHUS
oOyJaromuxcsi BO BpeMsl 3aHATHI, BO BpeMs NEpEephIBOB B MOMEILIECHUSIX, HA TEPPUTOPUU
YUPEXICHUS, HHCTPYKTaX IO MOKapHOH 0€30MacHOCTH, 1O AJIEKTPOOE30MacHOCTH, IIPaBUIIa
MOBE/ICHUS B Cllydae BO3HMKHOBEHHS UpE3BbIYAWHOI CHTyallMH, MO MpaBWIaM TOPOKHO-
TPAHCIIOPTHON O€301acHOCTH (MpHUIoKeHUe 1)

2.4 OneHOYHbIE MATEPHAJIbI
@opMbI NPOBEIEHUA ATTECTALMHU

JUis OTCleXXUBaHUS PEe3yJbTaTUBHOCTU OOpa30BaTEIbHOM JEATENBHOCTH MO IMpOrpamMme
IIPOBOJISATCSL:

® TEKYLIU;

® [IPOMEKYTOYHBII;

® UTOTOBBIIl KOHTPOJI;

Pe3ynbraTel KOHTpOJSI ABISIOTCS. OCHOBAHMEM [UI1 KOPPEKTUPOBKH IIPOrpaMMbl U
nooupenus odyyarommxcs. O0beKTaMu KOHTPOJIS SIBISIOTCS:

® CTENEeHb CAaMOCTOSITEIbHOCTH U YPOBEHb TBOPUYECKUX CIIOCOOHOCTEN eTel;

Texywuii konmpoasb OCYIECTBIISIETCA Ha 3aHATHUAX B TEUEHHE BCEro yueOHOTro mepuoaa Ajs
OTCJIE)KMBAHUS YPOBHS OCBOCHHs MaTepuala IpOrpaMMBbl U pa3BUTHS JINYHOCTHBIX KaueCTB
yUaImxcsl.
IIpomesicymounulii KOHMPOIb MPELYCMOTPEH B KOHIIE Ka)KJIOTO Pa3zeiia, C LEIbIO BBISIBICHHUS
YPOBHSI OCBOEHHS ITPOrPaMMbI IETbMHU M KOPPEKTHUPOBKHU ITpoLiecca 00y4eHusl.

Hmoeoswiii Konmpons TPOBOAUTCS B KOHIIE 00yUEHHs 10 IPOrpaMMe.

OOyuvaromuecs Ha 3aHSATUM JIOJDKHBI  IPOJEMOHCTPUPOBATh ypPOBEHb  OBJAJICHUS
TEOPETUYECKUM NTPOTrPAMMHBIM MaTEpUaAJIOM.

[Ipyn ocBO€HHMH TPOrpaMMBbl, C HCIIOJIb30BAHUEM JAMCTAHLUMOHHBIX TEXHOJIOTHMH KOHTPOJb
BBIMOJIHEHUS  33aJaHUi  (UKCHpPYETCS  IMOCPEACTBOM  (POTOOTYETOB, BHJIEOOTUETOB,
pa3MeniaemMbIX AeTbMH U (WJIM pOAUTEISIMU ) IO UTOTaM 3aHATHUS B Irpymie Viber, coluaibHON
cetn BKonTakre.

MOHUTOPHHT Pe3yJIbTATOB 00YUYECHUSI U KPUTEPHHU OLEHKH 00y4arOLIUXCs
OcHoBa - 3 rpymnIbl oKa3arenei:

- Teopernueckass MOArOTOBKAa M OCHOBHBbIE O0OIIey4eOHBIE KOMIIETEHIHH
(pukcamuss TpUOOpETEHHBIX peOEHKOM B MpOIEcCCe OCBOECHUS 00pa3oBaTENIbHON
MPOrpaMMbl PEAMETHBIE U 0011IeyuyeOHbIe 3HaHUS, YMEHUSI, HABBIKH).

- Ilpaktnyeckas mMOAroTOoBKa (OCBOEHHE CHOCOOOB pELIEHUS MpoOseM
TBOPUYECKOTO M IIOMCKOBOro Xxapakrtepa). dopmupoBaHus yMEHHUs IUIaHMPOBATh,
KOHTPOJMPOBATh U OIICHWBATh ydeOHBbIC ACHUCTBUS, ONpenensaTh Hanbosee 3(hHeKTuBHbIC
CIOCOOBI IOCTUXKEHMS PE3ysIbTaTa, OBJAJEHUE JIOTMUECKUMH JEHCTBUSAMHU CpPABHEHUS,



aHalM3a, CHHTE3a, 000O0IIeHMs, KIaCCU(UKAIINY, YCTAHOBIICHUE aHAIOTHA W MPUYUHHO -
CIICJICTBEHHBIX CBSI3CH).

- JlocTHKEHHSI BOCTUTAHHUKOB (BBIPaXKarOIIMECs B U3MEHEHUH JIMYHOCTHBIX
Ka4ecTB peOCHKA 10T BIMSHUEM 3aHATHH B TJAHHOM KPYXKKE, CTYIUH, CEKIUH).

Yyacthe B 3KOJOTMYECKUX aKIHAX, OJMMIIMAIaX, KOHKypcax. Dopmbl
oIpeiesieHUs] pe3yIbTATUBHOCTH JIETEH 110 IporpaMme.

Onenka 3HaHWA, OOYYArOIIMXCS MPOBOAMUTCS B TMpOLecCe coOeceToBaHUN C
mpernojaBaTesieM, NPOBOASTCS  HAOMIOACHWS B MPHUPOJAE, MPAKTHYECKHE |
HCCIICIOBATEIIbCKUE  Pa0OThI,  AKOJOTMYECKHE  KOH(EPEHIMH,  aHKETHPOBAaHHE,
TECTUPOBAHUE.

Kpurtepuu onieHKH Ka4ecTBa yCBOCHUSI3HAHUIA, yMEHHIl H HABBIKOB
@D.U. obyuarowezocs

Ne | Kpurepmu DopMb! oreHK SipOBHI/I OCBOCHIA IPOTPaMMEL _
W OLICHKH <AUCCTEA BBICOKHI cpemHuit HU3KUI
Ka4ecTBa
1 Teopernueckue ompoc, 0€301IM00YHOE | JOMYCKAETCs B
3HAHUS HaOmoIeHNE, BBITTOJTHEHUE HE3HAYHUTENIbHAS | BBITOJHEHHOM
UTOTOBBIC 3aHATHSA, | 33aJaHUS 9acTh OMIMOOK | 33JaHUH
TECTUPOBAHUE, (ue O6omee Tpex) | HaOmOmAETCS
KOHKYPCBI 3HAYMTEIIbHAS
4acTh OIINOOK
(6omee 10)
2 [TpakTHueckue npe3eHTalu yCHEIHoe YCIEIIHO JOIYCTHI
YMEHUS U HABBIKK | UCCJIEJOBATEIILCKUX | BBHITOJHEHUE BBITIOJIHWJ BCE | 3HAUUTEIBHBIC
U TIPOEKTHBIX BCEX 3a/laHUi | 3a/laHUsl, HO C OLIMOKHU
pa0or, HEKOTOPbIMH
NPaKTUYECKHE U HapyIICHUSIMH
J1ab0paTopHbIe
paboThI

3amuTa ucciIe10BaTeIbCKOI0 MPOCKTA

BrIcOKHIT YPOBEHBb - TeMa ITPOEKTA PACKPBITA, MUCUEPIIBIBAIOIIE, ABTOP MPOAEMOHCTPUPOBAI
riyOOKHe 3HaHMS, BBIXOIAIINE 32 paMKU TMPOTPaMMBbl; IeJbh OMpesesieHa, SICHO OIWcaHa, JaH
MoApOOHBIN TUIaH e€ AOCTHXKEeHMs; paboTa OTIMYaeTcs YETKUM M IPaMOTHBIM O(OpMIIEHHEM B
TOYHOM COOTBETCTBHMHU C YCTAHOBJICHHBIMM IIPAaBUIIaMU; paboTa OTIMYAETCS TBOPUECKUM IOJIXO0M,
COOCTBEHHBIM OPUTHMHAJILHBIM OTHOILLIEHHUEM aBTOPA K HJIe€ MPOEKTa.

CpenHuii ypoBeHb - TeMa MPOEKTa pacKpbiTa (PparMeHTapHO; IeNb ONpenesieHa, JaH KPaTKuii
IIaH e€ JOCTIWKEHUS; MPEANPHHATHL IONBITKH OQOPMUTH PadOTy B COOTBETCTBHHM C YCTaHOBJICHHBIMH
HOpaBUJIaMU, NPHIATh €€ COOTBETCTBYIOLIYIO CTPYKTYpy; paboTa caMOCTOSITeNIbHAas, AEMOHCTPUpYOLIas
CEepbE3HYI0 3aMHTEPECOBAHHOCTh aBTOpA, NMPEANPHHSATA IONBITKA IPEICTaBUTh JIMYHBIA B3IJIA] Ha TeMy
HPOEKTA, IPUMEHEHBI 2JIEMEHTBI TBOPUECTBA.

Husknii ypoBeHb - TeMa MPOEKTa HE PAcKpbITa; eNib He c(HOPMHUPOBaHA; paboTa mabIoHHas,
noKasplBatomasl (opmManbHOE OTHOLIEHHE aBTOpa; B IHCHbMEHHOM YacTW pPabOThl  OTCYTCTBYIOT
YCTaHOBJICHHBIC NTPABIJIAMH TTOPSIOK 1 YETKas CTPYKTYpa, IOIYIIEHBI CePhE3HBIE OMIMOKH B O(OPMIICHHH.



Ounenka, opopmiieHre M AHAJIN3 Pe3yJIbTATOB HTOTOBOI aTTECTAIINHN:
Kpurepuu orieHKH 00111ero ypoBHS 00y4eHHOCTH:
Bricokuii yposens (B) ocBoeHust H3ydaeMoro Marepuarna:
- NIPUMCHECHHUE 3HAHUHI B HECTAHJAPTHOU CUTyalluU
- TBOpYECKOE MPUMEHEHHE MPUOOPETEHHBIX 3HAHUM HA MPAKTUKE B HE3HAKOMOW CHUTYaI[uu
(aHanMM3MpOBATH CUTYAIMIO, HAXOAUTh OPUTHHAIBHBIC MOAXObl K PEIICHUIO MPOOIEMHBIX
CUTyallil, CaMOCTOATENIbHO 3KCIEPUMEHTHUPOBATh, MCCIIEI0BaTh, IPUMEHATH pAHEE
YCBOGHHBIM Marepuai), YCIEIIHOe OCBOeHHE yuammuMmucs Oosee 70% copepxanus
JIOTIOJIHUTEIBHON 00pa30BaTeIbHOM MPOTrPAMMBI.

Cpennuii ypoBeHb (C) 0CBOSHHUS N3y4aeMOro MaTepuaia;

IIPUMEHEHHE 3HAaHUW B 3HAKOMOUW CUTYyalluu

BBITIOJTHEHHE JEHCTBHI ¢ 4€TKO 0003HaYECHHBIMU MPaBUIIAMU

NpPUMEHEHHE 3HAaHWH Ha OCHOBE OOOOMIEHHOTO anropuT™Ma (M3MEpsTh, OOBSICHATH,
CpaBHUBATH, 0000IIIATH)

YMEHHE aHAIU3UPOBATH CUTYAIUIO, I€TaTh BBIBOBI, IPOBOJIUTE PeIIEKCHI0O COOCTBEHHBIX
JEACTBUI

- ycnemHoe ocBoenue yuammmucs ot 50% mo 70% comepikaHHsl JOMOJHUTEIHHOU
o0111epa3BUBAIOIIEHITPOrPaMMBI.

Huskwuit yposens (H) ocBoeHus nzyuaeMoro Marepuana:

- BOCIIPOM3BEACHUE U 3alIOMHHAHKE M0 00pas3ily, 0 HABOSIIIMM BOIIPOCAM H JICHCTBUSM
neiarora(Iokas3bpIBaTh, HA3bIBATh, 1aBaTh ONpEeNeH s, (POPMYITHPOBAThH MPAaBUIA)

- ycmemHoe ocBoeHue ydvamumucs Menee S0%  conepkaHHMs — JOMOIHUTEIHHOU
o0111epa3BUBaIOIIEHITPOrPaMMBI.

@®opMBI OLIEHKH Pe3yIbTaTHBHOCTH:
9KCKYPCHUH;

MacCOBBIE MEPOTIPUSTHS;
IpaKTH4eckas pabdora;
HAOII0ICHNS,

KOH(epeHIIH,

KOHKYPCBI.

B xozne peanuzanuu paboueit nmporpamMmel «Xumus. CTapT B HayKy» NMPUMEHSIOTCS
pasnuyHble 00pa30BaTENbHBIE TEXHOJOTUM: IPOOJEMHOr0 OO0Y4eHHUs, COTPYJHHYECTBA,
3J10poBbecOeperaronie TEXHOJIOTHH, UIPOBBIE TEXHOJIOTHH, ucnojib3zoBaHue DOP. Ilpu
MIPOBEJICHUH 3aHATHM MpPENNOUYTEeHUE OTJAaeTcs aKTUBHBIM (opMaM U METoJaM OOYy4YEeHHS:
HKCIEPUMEHTBI, UCCIIEOBAHMS, OTIBITHI, OeCe/Ibl, UTPbl, KOHCYJIbTAIIMH, IKCKYPCHH,



2.8 Pabouasi nporpaMMa BOCIIUTAHUS
J€TCKOro 00beINHEeHUS eCTeCTBEeHHOHAYYHOI 0 HANIPABJIEHHUS
«Xumus. CTapT B HaAyKy»
1. TlosicHMTeJbHAA 3aMCKA

Pabouas mporpamma BOCIHMTaHHS JIETCKOTO 0oO0ObequHeHus «Xumus. CtapT B HayKy»
paspaborana Ha ocHoBaHuUU «lIporpamMmbl BOCHHTATENIbHONH PAOOTHD) MYHHUIUIATBLHOTO
ABTOHOMHOTO  YUYPEXKICHHUS  JOMOJHHUTEIBHOrO  oOpasoBaHus  «[ OJBIIIMaHOBCKUI
MOJIOASKHBIN IIEHTP», MNPUHATOM Ha 3acedaHuu Meaaroruyeckoro cosera MAY IO
«["onpimanosckuit MIy», nporokon Ne3 ot 22.03.2021roza.

PaGouas mporpaMMa HampaBiieHa Ha pa3BUTHE JIMYHOCTU, CO3JAHHME YCIOBUN IS
CaMOOMPEEIICHUS U COLIMATN3alluH, 00YyJaOIUXCsl HA OCHOBE COLMOKYJIBTYPHBIX, JYXOBHO-
HPaBCTBCHHBIX L[GHHOCTCfI W IPHUHATBIX B pOCCHfICKOM O6H.I€CTBC IMpaBUJI 1 HOPM MMOBCACHU A
B MHTEpecax 4eJoBeKa, CeMbU, OOIIeCTBa U rOCyAapcTBa, POPMHUpPOBAHUE Y 00YyUAIOIINXCS
YYBCTBaA NaTPUOTHU3MA, I'PAXKAAHCTBCHHOCTH, YBAXKCHUS K ITaMATH 3alllUTHUKOB OreyecTBa U
noasuram ['epoeB OteuecTBa, 3aKOHY W IPABOMOPSAKY, YEJIOBEKY TpyJla U CTaplieMy
IIOKOJICHHUIO, B3aMMHOI'O0 YBaXXCHUA, 6epe>1<H0r0 OTHOIICHHWA K KYJIbTYPHOMY HACJICIHUIO U
TpaAULIUAM MHOTOHAalMOHANBHOTO Hapoja Poccwuiickoit denepauuu, npupoie u
OKpY>Karollen cpenie.

B nporpamme BocmiuTaHus 00BEIMHEHHS MPETYCMOTPEHBI ONPEICICHHBIE PEe3yIbTAaThl 110
KaKJIOMy W3 HanpasieHWM. Pe3ynbTaTbl BBICTYNAIOT OPUEHTHUPAMM Ui IEAArOrMYECKHUX
paOOTHUKOB B UX BOCIUTATENIBbHOM 1eATENbHOCTH. JJoCTHKEHNE TUIAHUPYEMBIX PE3YyJIbTaTOB
O0yJaroIMMHUCS  3aBUCHT OT JUIUTEIBHOCTH, O0O0BEMa, KOHKPETHOTO COACpIKaHUS
[I0JIy4aeMOT0 JIOTIOJIHUTENIBHOTO 00pa30BaHus, a TAKKe OT KOMIIJIEKCHOI'O BOCIIUTATEIbHOTO
NEUCTBHUS PA3JINYHBIX COLUAIBHBIX HUHCTUTYTOB.

Ilens: co3nanue ycinoBuM A1 (OPMUPOBAHUS, PA3BUTHS, BBISBICHHUS U MOIACPKKU
CMOCOOHOCTEH M TaJlaHTOB JIeTe M MOJIOJIe)KH, HAIMPABICHHBIX HAa CaMOOIpeNeleHue U
po¢eCCHOHATIBHYIO OPUEHTAIMI0 00YJaOLIHXCS.

3aoauu

v CoBeplilIeHCTBOBaHHE CUCTEMBI CaMOpEeAIN3alliK U Pa3BUTHSI TaIaHTOB;

v Buenpenne 5¢¢exkTuBHONW CHUCTEMbl HACTaBHUYECTBA, /ISl WHAWBUIYAIbHOU
MOJIEP>KKH KaXK/10T0 0AapEHHOT0 peOEHKa;

v Pa3Butie m peanusanusi CUCTEMBI MEp aJAPECHOW NONIEPKKU M ICHUXOJIOrO-
MeJarornyeckoro CONpoOBOXK/IEHUS OJJAPEHHBIX JETeH U TAJIaHTIIMBON MOJIOJIEHKH.

v CoBeplIEHCTBOBaHME M pealn3alysl BOCHUTATEIBHBIX MEp, HAIPABJICHHBIX Ha
JyXOBHO-HPAaBCTBEHHOE U IPAKIAHCKO-NIaTPHOTUYECKOE BOCIIUTAHUE AETEH U MOJIOJIEHKH.

v Pa3BuTHe KauyecTB BBICOKOHPABCTBEHHOT'O, OTBETCTBEHHOI'O, MHULMATUBHOTO U
KOMIIETEHTHOI'O I'pa)<IaHWHA U MaTPUOTA.

v AKTyanu3anus U Npolaraiia CEeMEMHBIX [IEHHOCTEH, POJI CEMBH B )KM3HU KaKI0TO
YeJI0BEeKa, 0000IIEHHO-TIO3UTUBHBIX 00Pa30B CEMbHU, OTIIA, MATEPH, POTHOTO JIOMA.

v [IpodunakTrka 3KCTpeMHU3Ma U paiuKaInu3Ma B MOJIOAEKHOU cpeie.

v CoBeplilieHCTBOBaHME U peau3alis CUCTeMbl OPMUPOBAHUS Y 00y4arOIUXCSl 00bEKTHBHBIX

npejncTaBieHit o cebe, Kak CyObekTe COOCTBEHHOM JEATEeIbHOCTH; pa3BUTHE HAaBBIKOB
IIPOEKTUPOBAHUS U pealn3allii HHAUBUYAIbHBIX CIOCOOHOCTEH.

v @opMHUpOBaHHE Yy  MOJOAEKH  aACKBAaTHBIX  MpeJICTaBIeHHMH 00  u30paHHOMN
npodeccCHoHAEHOM IEATEILHOCTH U COOCTBEHHOW TOTOBHOCTH K HEH.



v\ ®opMmupoBaHUE y OOYYaIOIIUXCS  MOTHBAIMU K 370POBOMY 00pasy KU3HH ,
OTBETCTBEHHOTO ,0€pPEKHOT0 OTHOIIEHUS K CBOEMY 3/I0POBBIO.

v PaseutHe Yy OOYYarONMXCSA JIMIEPCKUX KAueCTB M YMEHHH CaMOCTOATENLHO
paboTtarh co cBepcTHUKaMH 1o npoaBkernio 30XK.

I[aHHaH ImporpamMma pe€ajin3yeTcs 1o CICAYIOIIHUM HaIlPpaBJICHUAM:
- g)ODMI/IDOBaHI/IH H_PAa3BUTHA _TBOPYECKHMX CIOCOOHOCTEH 00y4YaIOIIMXCS,

BLISIBJICHHS M MOUIEPKKH TAJAHTJIMBLIX JIeTeH H MOJIOJAEKH

- JYXOBHO-HPABCTBEHHOI'0, I'PAKIAHCKO-NATPHOTHYECKOI0  BOCIHTAHHSA,
BO3POKJICHUS CeMEMHBIX IeHHOCTei, (hopMHPOBAHHS _ 00IIEil  KYJIbTYPhI
o0yyamumxcsi, NpoGuJIaKTHKH JKCTPEMH3MAa M PaAMKAJIH3MA B MOJOJAECKHOM
cpeje.

- COIMAJIM3AIMH, caMOooNpeaeeHus U npodeccHoHAJIbLHON OpHEHTAIIMH
-__¢opMupoBanus KYJbLTYPbI 3/I0POBOT0 ¥ _0e30lacHOr0 0o0pa3a :KHU3HHM M
KOMILIEKCHOI NnpoduaakTHyeckoii padorbl (npoduiaktuku ynotpednenus [1AB,
0e3HaA30pHOCTH, IPABOHAPYUICHUI HECOBEPIICHHONETHUX U JETCKOTO JOPOMKHO-
TPAHCIIOPTHOI'O TPAaBMaTU3Ma)

- ¢hopMHUpOBAHNMS M PA3BUTHA HHOOPMALMOHHON KVJIbTYPhI M HHOOPMAIIMOHHOM
TPAMOTHOCTH

JlaHHbIe HaNpaBIE€HUS HAXOAAT OTPAKEHUE B MEPOIIPUATHUAX PEATTU3YEMBIX B
paMKax 3aHsTHH.

Kaniennapublii niiaH BoCUTaTeJIbHO padoThl

B pazzene npeacTaBiieH IUIaH TPAAUIIMOHHBIX MEPONPUSITHIH, OPraHU3yEeMbIX
JUIsT 00YyYaroOlMXCsl M UX pOJUTeNed 3a pamMkamu ydeOHoro rutana. Cpoku mpoBeaeHus
MEPOTIPUSTHI U YCTIOBUS YUaCTHS B HUX KOHKPETH3UPYIOTCS HETIOCPEACTBEHHO B TEUEHUE
yueOHOro roja.

[Tegaror mocToSIHHO OOIAETCS ¢ POAUTEISIMH IO TTOBOJY YCIIEBAEMOCTH AETEH, UX
MOBEJEHUS, KOHCYJIBTUPYET [0 KOMIETEHTHBIM BOIpOcaM. Y ClIeXH JETeil B TBOPUECTBE U
B JIMYHOCTHOM TUIaHE OO0s3aTeNbHO MOBOJATCS A0 cCBeAeHus poauteneid. CBoumMu
HAOIOIEHUSIMU TIEAAror ENUTCS Ha KaxaoM dTarne oOydeHus. CTpeMUTCs 3apyduThCs
MOJJICPKKON  POJUTENICH, 3auMHTEpecOBaTh UX B  PE3YIbTAaTUBHOCTH  y4eOHO-
BOCITUTATEILHOTO TIpoliecca.

B3aumogeiictBue ¢ poaWTENSIMH  MOXET OBITh  WHIWBUIYAJIBHBIM U
KOJUIEKTUBHBIM. B 00IIEHUU ¢ pOOUTENsMU TeNaror CTPEMHUTCS YCTaHOBUTH THUOKUE,
noOpoxenarenbHble OTHOIICHHs. Tak e BaXHO YYUTHIBATh PEKOMEHIAIMH CaMHX
ponutenelr. OueHb MONE3HO TPUBIEYHh POIUTENEH K TBOPYECKO-00pa3oBaTEIbHOMY
mporeccy (Hampumep, B KadectBe (ororpada, omepaTopa BHACOCHEMKH 3aHSITHIM,
MTOMOIIHUKA B U3TOTOBJICHUH HEOOXOIUMBIX HHCTPYMEHTOB H JIP.)

BaxHBIM MOMEHTOM B JI€ITSIALHOCTH O0BEIUHEHNS SIBJISIOTCS COBMECTHBIE 3aHATUS
neTei u poauteneid. ITo uMeeT 00JIbIIIOe BOCIUTATEIbHOE 3HAUEHHE.

[ToMmuMo yueOHBIX 3aHATUH B OOBEIUHEHHH OPTAHU3YIOTCS COBMECTHBIE C
POIUTENSAMU YKCKYPCUH, YAEMIUTHUS, BCTPEUU C UHTEPECHBIMU Tt0AbMU. [lonoxxurensHbie
OMOILIUU, POXKAAEMbIE TAKUMU MEPONPHUITUAMH, OJaroTBOPHO CKa3bIBAIOTCS Ha
aKTHBHOCTH JIETCH, Ha YJIYYIICHHUE KauyecTBa MEKJIWYHOCTHBIX OTHOIIECHUH, a TakKKe
MOJIOKUTEHHO BJIMSIIOT HA PACKPHITHE TBOPUECKOTO TIOTCHIIMAIA BOCITUTAHHUKOB.



nepuos

Meponpusitust

Conepxanne
IeATeILHOCTH

g)ODMI/IDOBaHI/IH M PA3BUTHS TBOPYECKHX CIIOCOOHOCTEH 00VIAIIINXCS, BHISIBJICHHS U

MOIEPKKH TAJTAHTJIMBBIX JeTed H MOJIOIEKH

JleHb OTKPBITHIX JBEpEit Yyactue nerei u
é poaMTeneli B MacTep-
) KJ1accax, UTPOBOM
g IporpamMme.
BricTaBka TBOPYECKUX  paboT oowenuaeHni | OdopmicHHe
["0nBILIMAaHOBCKOTO MOJIOJEAKHOTO EHTpPA, MOCBsIIeHHas: J[HIO | BBICTABKH,
é YUUTENSA W3TOTOBJICHUE U3JEITHUI.
E ObnactHoil kOHKYpc «CoxpaHuM Hamry 3emio roiay0oi u
o 3€JICHON
BeicTaBka TBOPUYECKUX  paboT oobemunennit | Ogopmienue
["01BIIIIMaHOBCKOIO MOJIOZIEKHOTO LIEHTPA, NOCBsIIIeHHas JHIO | BHICTAaBKH,
MaTepu U3TOTOBJICHUE U3/1ETTUH.
4 [logrotoBka Kk  MexayHapogHOMY  KOHKYpCY  Hay4dHO-
L% HCCJIEIOBATENILCKUX U TBOpUeckux pador ydamuxcs «CTAPT
T B HAYKE»
. BricTaBka TBOpueckux  pabor  ['ombrumanosckoro | Odopmienue
@ MOJIOJIE’KHOTO LIEHTpa, NocBsiiieHHass HoBomy roxy. BBICTaBKH,
§ U3TOTOBJICHHUE U3/1ETTUH.
Axuuu Ko JIHIO 3aI10BEJHUKOB U HallMOHAJIbHBIX MTAPKOB. VYyacrue B
% MEPONPHUATHIX
R
MepormpusaTtus, NOCBSIIEHHbIE BceMupHOMYy [JHIO BOJXHO- | Y4acTue B
00J0THBIX yroauH, JIHI0 opHUTOIIOTA. MEPOIPUATUIX
BeicraBka TBOpueckux paboT oObeIuHEHUI
% ["onBIIIIMaHOBCKOTO MOJIOJIEKHOIO LIEHTpa, NOCBsIIeHHas J[Hro
% 3amurHuka OTevecTna.
S/ [TonroroBka Kk KOHKypcaM U OJMMITHAZaM
Meponpusrus, nocssaieHnsie Juto 3emnu, Bcemupaomy a0 | Yyactue B
BOJIHBIX PECYPCOB U MEXJIYHAPOJHOMY JHIO Jieca. MEpPONPUATHSIIX
BricTaBka TBOPYECKHUX pabot 00beMHEHUH
§ ['0/IBIIIMAHOBCKOTO  MOJIOZIEKHOTO  LIEHTpa, Ha KOHKYpCe
= "T'opon mactepoB"
A Meponpusitisi, nNOCBALIEHHbIE JIHIO DSKOJIOTMYECKMX 3HAHM| YUacTHE B
i MEXIyHApOAHOMY J{HIO ITUIl M BceMUpHOMY JIHIO 3emun. MEPONPUATHAX
=
Meponpusitus, MOCBAIIICHHbBIE Huro COJIHLIA u | YyacTtue B
Eﬁ MEXAyHapoAHOMY JIHIO KJIMMaTa. MEPOIPUITHSIX
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A00POBOIBLYECKYIO IeSITEILHOCTD, 2 TAK)KE HA Pa3BUTHE I'PAKIAHCKOI AKTHBHOCTH

MoJioaexu u popmupoBanue 307K

VYuyactue B
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Opranusanusi MeponpusTHil B chepe MOJIOIeKHOM MOJTUTHKH, HATIPABJICHHBIX HA
rpaxJIaHCKoe U MATPUOTHYeCKOe BOCTIMTAHHE MOJIO/IeKH, BOCIIUTAHNE TOJIEPAHTHOCTH B

MOJIOAEKHOM cpene, (l)OpMI/Ip()BaHI/Ie NMpPpaBOBbLIX, KYJbTYPHBIX  HPABCTBCHHBIX IeHHOCTel

cpean MOJIOJEC/KH.
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ACCTPYKTUBHOI'O MOBEACHUSA MMOAPOCTKOB U MOJIOAECKH, MOAACPKKA HeTeﬁ U MOJIOAECKH,

HaXoAAIIMUXCA B CONMAJBbHO OITIACHOM IT0JIOKCHUMH.
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«Ckaxu xu3nu A
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COPEBHOBAHUAX
«CropTt- 3TO KU3HB»
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Armpenb

YuacTue B akniuu




2.9 Ilepeyenb HH(POPMATMOHHOTO, HOPMATHBHO-TIPABOBOIO U
MATePUATbHO - TEXHHYECKOT0 00ecrevyeHust
2.9.1 HopmaTuBHO-TIpaBOBOE 00ecrevYeHue
[IporpammMa cocTaBiieHa Ha OCHOBaHUU:

- ®enepanbHOro 3akoHa PO «O6 obpazoBanuu B Poccuiickoit @enepanum» Ne 273-D3;
- Pacnopsokenust IlpaButensctBa Poccmiickoit ®enepamum ot 31.03.2022 Ne678-p «O06
yTBepkaeHN KOHIenuy pa3BUTHsI TOMOJIHUTEILHOTO 00pa3oBaHus aerei 10 2030ry;
- [Ipuka3za MunucrepcTBa npocsenienus Poccutickori @enepanun ot 27 urons 2022 r. N 629 “0O6
yTBepkaeHnn llopsaka opraHM3aliid U OCYIIECTBICHUS 00pa30BaTENbHOM JEATEIBHOCTH IO
JIOTIOJIHUTEIBHBIM 00111e00pa30BaTeIbHbIM IpOrpaMMaM”;
- Metoauyeckux pPEeKOMEHIAIMl MO0 MPOESKTHUPOBAHHUIO JIOTOJHUTENIBHBIX OO0IIepa3BUBAIOIINX
MporpaMM, HarpaBIeHHBIX THCbMOM MuHoOpHayku Poccun ot 18.11.2015 Ne 09-3242;
- Cannrapubix npasui CII 2.4.3648-20 «CaHUTapHO-3NIHIEMHOIOTHYECKHE TPEOOBAHUS K
OpraHM3alysaM BOCIHUTAHUA U OOY4YEHHS, OTAbIXa U O3AOPOBIEHUS JETeH U MOJIOICHKH,
yrBepxkaeHHbIX 28.09.2020 1. Ne 28 (peructpanuonnsiit Homep 61573 ot 18.12.2020 1.),
- [Tpuxa3za Munobpnayku Poccun ot 23.08.2017 Ne 816 «O06 yrBepxknenuu Ilopsiaka npuMeHeHus
OpraHM3alMsIMH, OCYIIECTBISIOIIMMU 00pa30BaTENbHYIO JEATEIbHOCTD, 3JEKTPOHHOTO O0Y4EHHS,
JUCTAaHIIMOHHBIX 00pa30BaTeNbHBIX TEXHOJOTUH MpH peaau3aluud 0O0pa30BaTENbHBIX MPOTpaMM»»
(3apeructpuponano B Muntocte Poccuu 18.09.2017 N 48226);
- [Inana paGotel no peanuzanun KoHuenuuu pa3BUTHS JONMOJHUTEIBHOIO 00pa3oBaHMs JleTel 0
2030 roma I sranm (2022 - 2024roxp) B TroMeHCKON 0051acTH, YTBEP)KIEHHOI'O IPUKA30M
JlenaprameHTa 00pa3zoBaHus U HaykH TroMeHCKoi obsacTy, [lenmapramMmeHTOM (hr3nyeckoit KyJIbTyphl
u cnopta TroMmeHckoi obnactu, JlemaprameHToM KyabTypbl TromeHckol o0nactu, JlenapraMmeHToM
coluangbHOro pa3BuTus TromeHckol obnacth, JlemaprameHta uHpopMaTuzauuu TIOMEHCKON
obnactu Ne 556/325/1285/315-n/151-ox1 ot 28.07.2022r.,
- Ycraa MAY J1O «I onpimvanoBckuit ML y.

2.9.2 MaTtepuaJjibHO - TEXHHYECKOe odecneyeHne

KomMmmnsrorep MyabTUMEIUIHBIN C BBIXOJIOM B HHTEPHET,

HoytOyxk - 1

ITpoekTop, 3Kkpan -1

dotoanmnapar -1

JlaGopaTOopHBIi KOMILIEKC [l y4eOHOM MPaKTUYEeCKOM U MPOEKTHOM AEATEIbHOCTH 110
€CTECTBEHHOHAYYHBIM JUCIUILIMHAM - 4

AxBapuym — 1

KommekT mabopaTtopHoro 060py10BaHUs 1 MEPHOM MOCY/IBI U3 CTEKIA — 5
KoMIIIEKT peakTHBOB 10 HEOPraHMYECKONH XUMHHU — 1

KoMI1ekT peakTuBOB 110 OpraHn4eckoi Xumun — 1

KomrmiekT peakTMBOB MUHEpaIbHBIX y10OpeHnii — 1



JIaGopaTopHbI€ 3JIeKTPOHHBIE Bechl — 1
Hudposoit Mukpockor — 1
Britsoknon mkad — 1

[Hxad nms peakTuBoB — 1

Tymba molika ¢ pakoBuHOM — 1

Jlocka niis CymmiIKky nocyasl — 1

Cron nmabopatopusiii — 10

Cron yuutenbckuii — 1

Cryn yuenuka — 20

Hudpossie 00pazoBaTebHbIE peCypChl:

MynbTUMEANIHBIE AUCKU C HHPOPMALIMOHHO — CIIPABOYHBIM MaTepPHaIOM, pACCUUTAHHBIC HA
paznuyeHHbIe (HOPMBI TO3HABATEIBHOM JESITEILHOCTH, B TOM YHCIIE HCCIIEOBATENbCKYIO
IIPOEKTHYIO padoTy.

Ayauo 1 BUJI€O MaTepUalbl

XVMUYECKUE UTPBI

Harnsaauelii MaTepual:

e 1.KomrmutekTt Tabauil 1o OpraHMYECKOW XUMHUHU.

e 2. KommiekT TabiuIl 1o HEOPraHN4eCKOW XHMUH.

o 3. Tabmuua «I'eHeTHUECKas CBSA3b MEXKY KJIacCaMU OPraHMYECKUX BEIIECTBY»

e 4. Tabmuua «['eHeTHueckas CBsI3b MEX/y KJIaCCAMH HEOPTaHWYECKUX BELIECTBY
e 5. HaGop yueOHO - m03HaBaTeNbHON IUTEpaTyphl

2.9.3 llepeyenb HH(POPMALHMOHHOTO O00ecTieYeHUst
1. IMuuyruna I'.B. IloBTOpsieM XuMHIO Ha MpUMepax U MoBceIHEeBHOMN skn3HU. COOpHUK 3a/1aHui JU1s
CTapIIEKIACCHUKOB U aOUTYpUEHTOB ¢ oTBeTamMH U pemeHussMu. — M.:APKTH, 1999.
2. Mup xumuu. 3aaumMatenbHble pacckasbl 0 xumun: Coct.: Cmupnos 10.1. — CI16.: UKD «MuM-
Okcnpeccy, 2005.
3. Iuuyruna I'.B. Xumus u noBceHeBHast )HU3Hb yenoBeka — M.: JIpoga, 2004.

4. Amux6eposa JI. 3anumarenbHast xumusi: Kaura ans ydammuxcs, yuurene u pogurenei. — M.:
ACT-IIPECC, 2009.
5. O.C.TI'abpuensn, U.I.Octpoymos, A.A. Kaprosa Oprannueckas xumus 10 ximacc/ M., Jlpoda,
2005.
6. Kocrun A. A. ITonynsipHast HepTeXuMus. Y BIIEKaTeIbHBI MUP XUMHYECKUX TponieccoB / KocTur
Anppeii. — M. : JlomoHOCOBB, 2013. — 176 c. ISBN 978-5-91678-167-0
7. Skoumua JI.A. XuMudeckre OnbIThI ¢ KkeBaTenbHOM pe3nHkoi // Xumus B mk. — 2006. — Ne 10.
— C. 62-65.
8. W.H. Yeprtukos I1.H. XKykoB Xumudaeckuit xcnepument. — M.: [Ipoceenienne 2009.
9. Jleencon U.A. 3anumarensHas xumus. — M.: POCMDSH, 2009.
10. Bockpecenckwmii [1.1., Hefimapk A.M. OcHOBBI xuMudeckoro aHaimsa .-M.: [Ipocsemenue,
20009.
11. Xowmuenko I'.I1., CeBactpsanoBa K.W. [Ipaktuyeckue paboThl 10 HEOPraHUYECKOW XUMHUH. —M.:
ITpocsemenue 2006.
12. bamaes N.U. lomamnuii sxciepumeHdT o xumun.-M.: [Ipocsemenue 2006.
13. TIporpammuo-meronuueckue Marepuaisl . Xumus 8-11 kimaccel. — M. Jpoda 2011
14. dxoBummH JI.A. XuMudeckue omnbITh ¢ mokonaaom // Xumus B mk. — 2006. — Ne 8. — C. 73-75.



15.Kyukosckas O.B. Xopomes A.H. Mertoandeckoe mocodue 1mo ucrob30BaHUIO JIa00paTOPHOTO
KOMILIEKCa 151 y4eOHOM MPaKTHYECKOW U MPOSKTHOM JAEATEIbHOCTH IO €CTECTBEHHOHAYYHBIM
mucturmuHaM. Yacts [I. XUMUS M.: PA «nbd», 2015 — 232 ¢. n.
16. https://www.sibur.ru/press-center/about_petchem/
17. Jom Comnnna. ITyoaunuctuka. Taitaer Bosl. http://www.sunhome.ru/ journal/14191
18. Benukas taitHa Boabl. http://slavyanskaya-kultura.nnm.ru/velikaya tajna_vody 1
19.Komcomosbckast ipaBaa. Taitabel Boabl. http://www.kp.ru/daily/23844. 3/62515/
20. http://www.aquadisk.ru/articles/157/158/interestingly.html
21. Ilynexenko  H.B. DJIEKTUBHBIK  KYypC «XumMusi W 3I0poBbe» A 9-x
xiacco.http://festival.1september.ru/2005 2006/index.php?numb_artic=310677
22. Amnanutnyeckas xumus. YaeOHoe mocooue https://www.chem-astu.ru/chair/study/anchem/
23. Buzeoypoku 1o kypcey xumuu https://videouroki.net/blog/himiya/2-free_video/
24. Bectauk Hayku https://perviy-vestnik.ru/

[Tpunoxxenue 1

IMPABUJIA TEXHUKU BE3OITACHOCTHU ITPU PABOTE C
XUMHUYECKUMHU BEHIECTBAMM U JIABOPATOPHBIM
OBOPYJJOBAHUMEM

1. OBIIME ITPABHUJIA

1. Tlpu Bcex paborax COOMIOIATH MAKCHMAIBHYIO OCTOPOKHOCTB, ITOMHSI, YTO HEAKKY-
paTHOCTh, HEBHUMATEIBHOCTh, HEAOCTATOUHOE 3HAHWE MPUOOPOB M CBOMCTB BEILIECTB, C KOTO-
pBIMU BeZieTcs paboTa, MOTYT MOBJIEUb 32 COOON HECUACTHBIN Cydail.

2. XUMHUYECKHE OIBITHI BBIMOJIHATH C TAKUMH KOJHYECTBAMH BEIIECTB M KOHIIEHTPAIIHS-
MU, B TaKOM MOCy/ie U MprOOpax, B TAKUX yCIOBHSIX, KOTOPhIE YKa3aHbl B PYKOBOJCTBAX.

3. He cTaBuTh HH OJHOrO OMNBITA M HE MPUMEHATH HU OXHOTO TMpubOpa Ge3 mpeaBapu-
TEJIbHON MPOBEPKH.

4. He npou3BOANTh HUKAKHUX OIBITOB B IPsi3HON mocyae. ITocyay MBITh 10 OKOHYAHHH
OTIbITa, HE OCTABIISIS HAI0JITO HEMBITOM.

5. B mocyne 6e3 3THKETOK WIIH HAMUCEH HE OCTABIISITh HUKAKHUX BEIIECTB.

6. Hukakux BemiecTB He MpoboBaTh Ha BKyc. He cieyeT KiacTh Ha MOBEPXHOCTH J1a0o-
pPaTOPHOTO CTOJNA KaKUe-THO0O0 MUILEBbIE MPOTYKTHI.

7. HroxaTth kakue-11u00 BEllecTBa HY)KHO C OCTOPOKHOCTBIO, HE HAKJIOHSSICh HAJl COCYIOM
U He Jenas CuIbHOTO Baoxa. Cremyer HampaBisTh K cebe maphl (ra3bl) pyKOW MIU HETJIOTHO
MPUKPBIB CKIITHKY TaMIIOHOM BaThl, KOTOPBIH MPOMYCTUT HEOOJBIIOE KOJIMYECTBO ITapOB,
JOCTAaTOYHOE. TSI OTIPEIEIICHHUS BEIIECTBA OPTaHOJIENTHYECKUM METOIOM (110 3araxy).

8. Hukakux BemecTB U3 KOMIUIEKCA HUKOMY HE OTJ1aBaTh U HE Oparh JTOMOIA.

9. He HakJIOHATHCS HaJ COCYIOM, B KOTOPOM YTO-HHOYIb KHIIMT WIIA B KOTOPBIA HallH-
BalOT KaKyIO-HUOY/Ib )KUJIKOCTh (0COOEHHO €IKYI0), TaK KaK OpBhI3rH MOTYT IOMACTh B ria3a.

10. Bepeuns raza! Ilpu Bcex OMbITax, IIA€ MOXKET IPOU3OMTH Pa3OpBI3TUBAHUE HMIIM Pa3-
OpacbhIBaHMe, B3pPBIB, HAJIEBATh OYKH C TOJICTHIMU CTEKJIAMH WJIH IIUTOK!

11. TIpoGupky, B KOTOPOW HArpeBarOT KUAKOCTH, IEPKATh OTBEPCTHEM B CTOPOHY, a HE K
cebe WM coceny, Tak Kak XHJIKOCTh BCJICICTBHE IMEPErpeBaHUs HEPEIKO BBIOPACHIBACTCS W3
npobupku. Bo nzbexaHne 3TOro HUKOTAA HE TPeTh MPOOMPKY TOIBKO CHU3Y, a CHayala mpo-
TpeBaTh BCE COJCPKUMOE MMPOOHPKH.

12. TIpousBomst OIBIT, IPU KOTOPOM B MPHUOOPE BBIIEIACTCS Ta3 WM HArPEBACTCS JKUJI-
KOCTh, HE JIOMYCKaTh IMOBBIIICHUS JABIICHUS BCIECACTBHUE 3aKyIOPUBAHUS TPYOKH WIIU €€ Tie-
perubanms. [Tpubop HE MODKEH MPEACTaBIsATh COOOM 3aMKHYTYIO CHUCTEMY M 00s3aTelIbHO
JOJI’KeH UMETh CBOOOIHBIN BbIX0A ra3a. [loBbilmieHne naBiaeHus B Mpubope MOXKET MPUBECTU K
B3pbIBY. He HarpeBaTh KUJKOCTH B IJIOCKOJOHHBIX KOJI0aX U APYroi MIOCKOIOHHON TOCY/Ie.
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13. Ecnu kakoil-HHOYIb peakTHB MOMAIET Ha KOXY, IPEK/IE BCEr0, HEOOXOAUMO CMBITh
€ro OOJIBIIMM KOJTMYECTBOM BOJIBI, A 3aTE€M IIPOTEPETH 3TOT YYACTOK KOXKU WIM IPUMEHUTH
HelTpanusyronye Bemecrsa. OCOOEHHO BaXXHO OBICTPO NPOMBITH IJIa3a, €CIM B HUX IIONAJAeT
KaKOH-HUOYIb PEaKTHB.

2. INPABUJIA OBPAIIEHUSA C EAKUMHU U T'OPIOYUMHU BEINECTBAMUA

1. PaGoTy ¢ KOHIIEHTPUPOBAHHBIMH KHCJIOTAMH W MIEJIOYaMH IPOBOAUTH, TIIATEIBHO
HaOJI01ast 32 ACUCTBUSIMH YUCHUKOB.

2. I[lpu W3MeNbYEeHHH TBEPABIX BEIIECTB HAJIECBATh IPEIOXPAHUTENILHBIE OUKU, a IIPU
W3MEJTbUCHHH TIEJI0YCH eIlle HaJIeBaTh PE3NHOBBIC TIEPYATKH.

3. Pa3nuBaTh )KUAKOCTH 00SI3aTEIBHO Yepe3 BOPOHKY.

4. Tlpu pa3baBicHUM KOHIIEHTPHPOBAHHON CEPHOM KMCIIOTHI BIMBATH KUCIIOTY B BOAY, a HE
HA000pPOT, BO M30€KaHHUE OMACHOTO Pa30pbI3rMBAHUS.

5. He 3axuraTth BOJOPO/I U IPyrHe TOPIOYKE ra3bl WK Iaphbl y KOHIIA Ta300TBOIHON TPYOKH
0e3 MMpeBapUTEIbHOTO UCTIIBITAHHUS HA YUCTOTY.

6. CobioiaTh KpaHIOK OCTOPOKHOCTH TPH paboTe ¢ TOPIOYUMH MarepHajlaMu, U
0COOEHHO C JIETKOBOCIUIAMEHSIOIIUMHUCS JKUAKOCTIMH (3pup, O€H301, OEH3MH, alleTOH U Ap.).

7. He nepxatrhb B CKISHKAaX Ha CTOJIE OOJBIINE 00BEMBI TOPIOYMX KUAKOCTEH (He Oome 100
MIT).

8. He mepkarh JErKOBOCIUIAMEHSIOIMECS KUIKOCTH BOJIU3HU OTHSI.

9. TlepenuBarh roprOYMe KUAKOCTH BIAIH OT OTHS.

10. AMMmuaunblii pacTBOp OKchaa cepebpa (Hampumep, JUIA PEaKIUH  «CepeOpsSHOro
3epKayiay) Mmepel KaK/IbIM OIBITOM TOTOBHTH 3aHOBO B KOJIMYECTBE, HEOOXOJAUMOM JIJIsl OIbITa, Ta!
KaK IPH XpaHEHHUHU 3TOT PAacTBOpP 00pa3yeT «rpemydee cepeOpo» - B3pHIBOONIACHOE BEIIECTBO.

3. MPABUJIA OBPALHIEHUS C HATPEBATEJIbHBIMHU TPUBOPAMMU

1. Vxons ¢ pabouero Mecra HUKOIJIA HE OCTABIIANTE 3aXOKCHHBIX CIIMPTOBOK HIIH BKIIIO-
YEHHBIX HarpeBaTeIbHBIX MPUOOPOB.

2. 3aKuraTh CIIUPTOBKY TOJBKO CIIMYKON WIIM JIYYHHOW. 3aIpernaeTcs 3aKUraTh CIIMPTOBKY
OT JPYTOH TOpsIIel CIIUPTOBKH, TAK KaK MPH TOM TOPIOYEe MOKET MPOJTUTHCS B 3aTOPEThCA.

3. PerynmupoBars pasmepbl IUIaMeHH cleayerT ¢uruieM. JIJIs 3TOro CIHUPTOBKY HYKHO
MOTaCUTh, BRIHYTH TPYOKY M3 pe3epByapa U NMepeBUHYTh (GUTHUIIH ITUHIICTOM.

4. OUTHITL HE T0JIKEH CIHUIIKOM TUIOTHO BXOJAUTH B TPYOKY pe3epByapa, Tak Kak 3TO MEIIaeT
BCAChIBAaHHIO TOPIOYETO, ¥ CITUPTOBKA TUIOXO TOPHT.

5. ®urnie 10/KeH OBITH POBHO 0o0Ope3aH HOKHHMIAMH. Eciu (QUTHIBL TUIOXO OOpe3aH HIIH
BBIBUHYT CIIMIIKOM CHIIBHO, Kpasi €0 HAaUWHAIOT 00ropaTh, U YBEIIMYUBAETCS €T0 PACXO/.

6. Ecim Bo Bpemst paboThl Ha (GUTHIIb MTOMAAET BOJIA, KAKOH-HUOYb PACTBOP HIIM IOPOIIOK M
IIaMsl CHIIbHO YMEHBIIIUTCS, TO HEOOXOIUMO IMOTACHTh CITUPTOBKY, BBITIHYTh HEMHOTO (DUTHIIb H
o0Ope3artpb 3arpsi3HeHHbIN KoHell. Eciu GuTHIb yKOpOTHUTCS HACTOIBKO, YTO HE Oy/IeT JoCTaBaTh JHA
CIIUPTOBKH, HAJIO B3SITh HOBBIA (DUTHIIb.

7. Harpes Ha CIIUpTOBKE HEOOXOIMMO MMPOU3BOIUTH B BEPXHEHN YacTH IUIAMEHH (B Hanbosree
ropsideii ero 4acTH).

8. Eciu miaMst COUPTOBKH YMEHBIIUTCS, 8 (PUTHIIL HAYHET TJIETh, 3HAYUT, B CIUPTOBKE Majio
roptodero. CnupToBKY HEOOXOUMO MOTaCUTh U TOOABUTH Yepe3 BOPOHKY roprouee 10 2/3 odbema.
Jlydiie roprodee JOTUBATh 3apaHee, Kak TOJBKO €ro OCTaHeTCs B ciupToBKe 1/4 o0bema.

9. Ilpu rameHuy CIUPTOBKU HE JyTh HA IUIaMs, a 3aKPHITh (PUTHIIb KOJIIMAYKOM: MOIHECTH
KOJITMau0K COOKY M OBICTPO HAKPHITH IJIaMsl.

10. Korma criupToBKa He UCIIOIB3YETCs, IEPHKATH €€ 3aKPBITOI.
11. OO6pamiatbes co COUPTOBKON OCTOPOXKHO, YTOOBI HE YPOHUTD €€, HE ONPOKUHYTH
1 pa3outh. Eciiu BCe-Taku 3TO CIyYUIIOCH U TOPSIIUIN CIIUPT Pa3IIUIICS IO CTOTY, IPUKPBITH Ms



MOJIOTEHIIEM U 3aJIUTH BOJIOM.
4. TIPABUJIA BE3OITACHOI'O OBPAIIIEHUSA C JIABOPATOPHOM HOCYI[OI71

1. Tlpu c6opke prubOOPOB U3 CTEKIIa HEAOMYCTUMO MPUIIAraTh MOBIIIEHHBIE YCHITHSL.

2. Ockojik, 00pa3oBaBINHECS MPH CIyYallHOM TIOBPEKACHUH CTEKISHHON ITOCYIHI,
HE00X0IMMO OBICTPO YOpaTh ¢ MOMOIIBIO IIIETKH U COBKA.

3. Ilpu MBITBE MOCYBI EPIIMKAMHU JTHO COCY/a HAIPABIISIOT TOJILKO OT Ce0s WIIM BHUS.

4. TOHKOCTEHHYIO MMOCYAY CJEAYeT YKPEIUIATh B 3a)KMMax HITAaTHBOB OCTOPOXHO, CJIETKa
MOBOPAYMBasi BOKPYT CTEKJISHHON OCH WJIM MEepeMeliiasi BBEpX BHHU3.

5. lnst HarpeBaHWsl paspemiaeTcs HMCIOJIb30BaTh TOJBKO TOHKOCTEHHYIO ITOCYMy. 3arpe-
IaeTCs MPH HArPEBAHUHU 3aIOJHATH MOCYAy Oejiee 4eM Ha OIHY TPETh, TOPJIO COCYIOB IMPH
HarpeBaHWU CJEAyeT HAMNpaBIiATh B CTOPOHY OT ce0s. 3amperiaercss Npu HarpeBaHUU
HAaKJIOHSTBHCS U 3arysbIBaTh BHYTPb COCYyaa.

6. Henp3s HarpeBaTh COCY/IBI BBIIIE YPOBHS XHIAKOCTH, & TAKKE ITYCTHIE COCY/IBI C KaIISIMH
KUIKOCTH.

7. PacTBOpHI U3 COCYZIOB HEOOXOIMMO HAJTMBATh TAK, YTOOBI ITHKETKA OKa3bIBAJIACh CBEPXY.
Karutio, ocTaBIiytocst Ha TOPJIBIIIKE, CHUMAIOT KpaeM TOW TOCY/Ibl, Ky/1a HATUBAIOT KHUKOCTb.

Ipuioxenune 2

OneHo4Hble MaTepHuaJibl

Kapra na0/ronennii 3a pe3yJbraTaMu 00y4eHus1 110 MporpamMme
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Tlokazarenu:

BBICOKHI YPOBEHb

XOpOIINI ypOBEHB

CPEIHUM YPOBEHb

HU3KHAH YPOBEHb

Kapra noctmkennii yqamuxcst 1eTCKoro oobenuuenus «Xumus. CTapT B HAyKy»
Ha yu.




3ammTa TBOpUYecKkoro npoexkra (Mrorosasi arrecramusi)

Bbicokuii ypoBeHb - TeMa INPOEKTa PACKPbHITAa, HCUEPIBIBAIOINIE, aBTOP MPOAEMOHCTPHPOBAT
riyOOKHe 3HAHMA, BBIXOJMIIME 33 PaMKH IPOTPaMMBI; LIelb OMpe/esieHa, SCHO OIUCaHa, JaH
NOJPOOHBIN TIaH e€ JOCTHKEHHUs; padoTa OTIMYaeTcss YETKUM M TPAMOTHBIM O(GOPMIICHHEM B
TOYHOM COOTBETCTBUU C YCTaHOBJIEHHBIMU ITPABUIIAMHU; pab0OTa OTIIMYAETCS TBOPUYECKUM TOJIXOI0M,
COOCTBEHHBIM OPUT'MHAIBHBIM OTHOILICHHEM aBTOPA K HJIee MPOEKTA.

Cpennuii ypoBeHb - TeMa IIPOEKTa pacKpbiTa ()parMeHTapHO;

eNb OIPeesICHa, JaH KPaTKU IUIaH e€ JOCTHIKEHUS; IPEAIPHHATHI HOMBITKHA 0()OPMUTH paboTy B
COOTBETCTBUH C YCTAHOBJICHHBIMH IPAaBUJIAMHU, IPUIATHh €€ COOTBETCTBYIOIIYIO CTPYKTYpY; padora
CaMOCTOATENIbHASA, JIEMOHCTPUPYIOLIAas CEpbE3HYI0 3aMHTEPECOBAHHOCTh aBTOPA, HPEANPHUHATA
MOTIBITKA MPECTABUTH JIMYHBIHM B3TJIS1/1 HA TEMY IPOEKTa, IPUMEHEHBI 3JIEMEHTHI TBOPUECTBA.
Hu3kuii ypoBeHsb - TeMa IPOSKTa HE PACKPHITA; 1IeIb He CHOPMHUPOBAHA;

paboTa mabioHHas, MoKa3bpIBaroIas (GOpMaIbHOE OTHOLIICHHE aBTOPA; B MMCHbMEHHOM 4acTH paboThI
OTCYTCTBYIOT yCTaHOBIJICHHBIC INPAaBUJIAMH TOPSAOK M 4YETKas CTPYKTYypa, IOIMYIIEHBI CephE3HbIC
omuOKu B 0popMIICHUN.

MOHI/ITOPI/IHF OTCJICKUBAHUA U (bl/IKCiiIII/II/I pe3yJbTaTOB OCBOCHUS IIPOIrPaAMMBI

Monumopunz 06pazosamenbHyIX pe3yibmanos

OueHka pe3yJibTaToB:
BBICOKHI ypoBeHb — nipaBmiibHO oTBeTHiH Ha 100 — 80 %
CpeIHUii YpoBeHb - paBwibHO oTBeTHIN Ha 70 — 50 %
HHM3KHii ypoBeHb - MeHbIe 50 %

Bricokuit ypoBenb (B)- umeer muMpokuil Kpyrosop 3HaHMHA MO COAEPKAHMIO Kypca, BIAJeeT
OTIpeJIeIEHHbIMU TOHATHAMM (XMMUYECKUH 3JIEMEHT W €ro MeCTO B INepHoAnYecKod Taliuie,
OCHOBHBIE KJIaCChl HEOPTaHUYECKOW M OpPraHMYeCKONM XUMUH U JIp.), UCTIONb3YET TOMOJHUTEIbHYIO
JIUTEpATypy.

Cpennuii ypoenb (C)- UMeET HETIOTHbBIC 3HAHUS T10 COACPIKAHUIO Kypca, OTIEpHPYET CIICIIHaTIbHBIMU
TEPMHUHAMH, HE MCIIOJIB3YET JOMOJHUTENBHYIO JIUTEPATYPY.

Huskuit ypoBenp (H)- HemoctaTouHbl 3HaHHMA 1O COJAEPXKAHUIO Kypca, 3HAET OTAENbHbIE
OIIpEIEIICHUSI.

Dopma ukcayuu pesy1omamoe

® U O pedenka CraproBblii IIpomexyTOYHbIH Hrorosbiii

HTOT'O KOJI-BO % KOJI-BO % KOJI-BO %
JIereit JeTen JeTen

BBICOKHH

CpEeIHMI

HU3KUH

Monumopunz uHOUEUOYATLHBIX OOCHUNCEHUTL

Bricokwuit ypoBeHs (B)- perynsipHo mpUHUMaET y4acTue B BBICTABKaX, OMUMIINA/IAaX, KOHKYPCax B
MaciTabe paitoHa, 00JacTH, CTPAHBI.

Cpennuii ypoenb (C)- ygacTByeT B KOHKYypCax BHYTpH paiioHa, 00beTMHEHUSI.

Huskuii yposens (H)- penko ydacTByeT B KOHKypcax BHYTPH pailoHa, 00bEIUHEHUS.



Dopma puxcayuu pezynomamos

® U O pedenka CraproBblii IIpomeskyTOYHBII Hrorosbiii

UTOTO KOJI-BO % KOJI-BO % KOJI-BO %
JeTeu JeTeu JeTei

BBICOKHUI

CpEIHMI

HU3KUH




HNTorosasi IMarHOCTUKA MO Y4e0OHOM JUCHMILUIUHE:
Xumusi. CTapTOBBIii YPOBEHD

1. IllecTh 3JIEKTPOHOB BO BHENIHEM JIEKTPOHHOM CJ10€ (IHEPreTHYECKOM YPOBHE) HAXOASATCS
y aToma ...

1) xmopa

2) KUcI0poa

3) a3ora

4) amoOMHUHUS

2. KoBajieHTHas1 MOJISIPHAsI CBSI3b 00Pa3yeTcsl MeK1y aTOMAMM ...
1) nuTtHs U KKCIOpOaa
2) cepbl M HATPHS
3) xJ10pa ¥ BoIopoaa
4) maruus u ¢propa

3. B kakoM coeTMHEHHH cepa UMeeT cTeneHb OKUCcaeHus +47?
1) K2SO4
2) H2SO3
3) Na.S
4) SO3

4. MoJisipHasi Macca CepHOi KHCJI0THI PaBHa ...
1) 100r/moub
2) 96r/mMoib
3) 98r/moib
4) 89r/monb

5. YKaKuTe HEPACTBOPUMYIO B BOJIe KHCJIOTY
1) HaPO4
2) H2SiOs
3) HNOs
4) H2SOq4

6. Kakyio ¢popmyiy umeer cyibdar meau?
1) CuS
2) CuSO3
3) CuSOq4
4) CuO

7. Ykaxxute ¢opmyJ1y OKcHaa
1) SO,
2) Fe(OH)3
3) HCI1
4) NH3

8. Kakoe ypaBHeHHE COOTBETCTBYET PeaKIMU Pa3JioKeHus ?
1) K.CO3 + 2HCI = 2KCI + CO2 +H20
2) Fe203 + 3H2 = 2Fe + 3H0
3) CaCOz + CO2 + H20 = Ca(HCOs):,
4) 4AHNO3 = 4NO2 + Oz + 2H.0
9. B peaknuio ¢ pa30aBJieHHOIi cepHOI KHCJIOTO# BCTynaer ...
1) menp
2) 30J10TO
3) HuHK
4) xucnopon

10. BepHbl J1u ciIeAyIolHe CYKIeHHS 0 YUCThIX BellecTBAX U cCMecaX?



A. MuHepaJIbHasi BOAA SABJIAAETCH YUCTHIM BelIeCTBOM.
b. lyxu fBJSIOTCH CMEChIO BELEeCTB.

1) BepHO TONBKO A

2) BepHO TOJBKO b

3) BepHBI 00a CyXKICHHS

4) 06a CyXICHUSI HEBEPHBI

HNTorosasi AMarHoCTUKA MO Y4eOHO! QUCIUIIINHE:
Xumus. ba3oBblil ypoBeHb

1. VYkaxure popMyJy okcuaa
1) PH3
2) HaS
3) N20s
2 KOH

2. Kakoe ypaBHeHHe COOTBETCTBYET peaKIIMU COeAMHEHUS?
1. CO,+C=2CO
2. 2H,S + 302 =250, + 2H,0
3. 2HCI + Ca(OH), = CaCl; + 2H,0
4. Zn+ 2HCI=2ZnCl, + Hat
3. B peakuuio ¢ coJIssHOIi KHCJIOTOI BCTyMAeT...
I. pTyThH
ii. oxkcum MarHus
iii. cepoBomOpOT
iV. 30510TO

4. BepHbl J4 ciIeyIOLIHE CYKIEHHUS 0 YHCTHIX BelecTBAaX U cMecAaX?
A. CTek10 ABJISETCA CMeChI0 BellecTB.
b. Bpon3a siBisieTcst YMCTHIM BellleCTBOM.
1) BepHO TOJBKO A
2) BepHO ToJbKO b
3) BepHBI 00a CyXICHHS
4) oba CyXJIeHHs HEBEPHBI

5. Conep:kaHue a30Ta B BO3IyXe COCTABJISIET ...

i. 78%

. 21%

iii. 50%

iv. 10%

6. MeTajajiu4ecKkue CBOIHCTBA y AJIIOMHHHUS BbIPA’KEHbI CHIIbHEE, YeM Y ...

HATPHSI
Oapust
6opa
KaJIbIIUs

7. AnjaorponHasi Moau(pUKALMA YIJIepoaa - 3TO ...
anmas
030H
KapOun
0JIOBO



8. BoccraHoB/IeHHEM Ha3bIBaeTCs Mpolece ...
OTJa4¥ 3JICKTPOHOB
npuemMa 3J1eKTPOHOB
pacTBOpEHUs
TOpeHUs

9. Kouin4ecTBO BelecTBAa T'HAPOKCHIA HATPHUS Maccoii 4 r paBHO ...
0,1 momns
0,01 mons
1 momb
10 moms

10. «CBoiicTBa XMMHYECKHX 3JIEMEHTOB U O0pPa30BAaHHBLIX MMH BelIeCTB HAXOIATCS B
NepPUOANYECKOl 3aBHCHUMOCTH OT 3aps/I0B UX ATOMHBIX fi/Iep» - ITO ...
3aKOH ITOCTOSHCTBA COCTaBa BellleCTBa
3aKOH COXPaHEHHUsI MacCChl
[lepuonuueckuil 3aKOH
3aK0H ABOTaapo

KOJAUPUKATOP
JUArHOCTHUYECKOTO TECTA M0 YUeOHOM AUCIHUIINHE
Xumus. ba3oBblii ypoBeHb

Ne ponpoca 1-ii ron 2-ii rox
1 2 3
3 1
3 2 2
4 3 1
5 2 1
6 3 3
7 1 1
8 4 2
9 3 1
10 2 3
ITpoueHT KonuuyectBo KauecTBeHHas1 OlleHKa MHAUBHUAYATbHBIX
Pe3yJIbTATHUBHOCTH NMPaBUJIbHBIX 00pa3oBaTeJILHBIX JOCTHKEHHI
(mpaBUIBLHBIX OTBETOB) O0TBETOB 0as (oT™MeTKAa) BepOabHbIN aHAJIOT
87 +100 9-10 5 OTJIMYHO
68 - 86 7-8 4 XOPOIIIO
50 + 67 6-5 3 YIOBJICTBOPUTEIILHO
menee 50 4 u MeHee 2 HEY/IOBJIETBOPUTEIIBHO




HpOMe)KYTO‘IHaH AUATrHOCTHUKA 110 TEME «OpraaneCKaﬂ XUMMUD»

1.K yriieBogamMm OTHOCATCS:

A)ri1roKo3a, Kpaxmal, caxaposa

B) Bce ciajkue Ha BKYC BEIIECTBA

C) caxapo3a, TJUIIMH, YTOJIbHAS KUCIIOTa
D) memnono3a, THaposasa, GpyKrosa

E) xpaxmai, 1ieuirono3a, pudosa

2.B KpoBBb Ye/I0BeKA YIJIeBO/Ibl OCTYNAIOT B BH/IE:
A) TIMKoreHa

B) caxapo3bl

C)riroKo3sl

D) kpaxmaina

E) uemtromnossr

3. K MoHOCaxapuiaM OTHOCATCS:
A) MaibpTo3a, TIII0K03a, HEJUTHII03a
B) riroko3a, caxaposa, Kpaxmal

C) ¢pykro3a, MasIbTO3a, IETUTIOI032
D) rmoko3a, GpykTo3a, pubo3a

E) uemronosa, IitoKo3a, caxapos3a

4.B pe3yabTaTre ruApOJIN3a caxapo3bl 00pa3yroTcs:
A) ruapoiaza u caxapuH

B) ykCycHas KMCIIOTa ¥ 3TaHOJI

C) ramakTo3a M INIMLVH

D) riroko3a 1 ¢ppykTo3a

E) xpaxmas 1 3TaHOI

5.B nponecce ¢poTocuHTE3a B pACTEHUAX M3 YIVIEKHCJIOI0 ra3a M BOAbI 00pa3yercs:
A) roKo3a

B) caxaposa

C) xpaxman

D) yroabHas KUCIOTa

E) pubo3a

6. KauecTBeHHas1 peakusi HA O0HAPYKeHHE IJIIOKO3bI:
A) obecuBeunBaHre OPOMHOI BO/IbI

B) peakius «cepeOpsITHOTO 3epKaIa

C) B3auMOJEHCTBUE C METAITNYECKIM HATPUEM

D) B3amMoOeHCTBHE ¢ pacTBOpoM xjopua xenesa (1)
E) B3aumoJeHCTBUE C XJIOPUIOM OapHs

7.11pu pacTBopeHHuM caxapo3bl B Bo/ie POUCXOIMT:
A) oOpa3oBaHHe KapaMenn

B) ruzaponu3s caxapo3sl ¢ 00pa30BaHUEM TITFOKO3bI

C) ruzxponM3 caxaposbl ¢ 00pazoBaHUEM (PYKTO3bI

D) oOpa3oBaHue ocaaka

E) paspylieHue KpUCTaJNIMYECKON PELIETKU Caxapo3bl



8.B cocraB moJiekya JJTHK u PHK BxoasiT octaTku:
A) OJHOAaTOMHBIX CIIUPTOB

B) xupos

C) OenkoB

D) yrieBojaoB

E) anpaerumion

9.K nucaxapuiam OTHOCHTCSH:
A) bpykroza

B) rmoko3a

C) caxapoza

D) uemtonosa

E) kpaxman

10. K 50 r 9%-ro pacTrBopa riaoko3bl npujuin 150 r 8%-ro pactBopa aMMHAYHOTO
komiiekca cepeopa [Ag(NH3)2]OH. KakoBa Mmacca BbIaBuIero nMpu peakmuun ocajaka (r)?

A) 54r
B) 4r
C) 45r
D) 7/r
E) 10r
KOJINU®UKATOP
JInarHoCTUYECKOTo TecTa 1o Y4eOHOMH MUCIUTIITNHE:
Opranuyeckasi XuMus
Ne Bonpoca BapuanT oTBeTa
1 A
2 C
3 A
4 A
5 A
6 B
7 E
8 A
9 C
10 C
IpoueHT KoaunuectBo KauecTBeHHas OlleHKA HHAHMBHAYAJbHBIX
Pe3yIbTATHBHOCTH NpaBHJIbHBIX 00pa3oBaTeJbHbIX JTOCTHKEHU I
(mpaBUIBLHBIX OTBETOB) OTBETOB 0as (oT™MeTKa) BepOaIbHbINA AaHAJIOT
87 + 100 9-10 5 OTJIMYHO
68 - 86 7-8 4 XOPOIIIO
50 + 67 6-5 3 YIOBJICTBOPUTEIILHO
MmeHee 50 4 u MeHee 2 HEYAOBJIETBOPUTEIHHO




Hrorosasi iMmarHocruka
[IponBuUHYTHIN YpPOBEHD
1. MHoroo0pa3ue oprann4ecKux coeJHHeHHii 00yCI10BJICHO
A) OKHCIUTETHbHO-BOCCTAHOBUTEIBHBIMHI CBOMCTBAMH YTJICPO/IA.
B) CniocoOHOCTHIO 00pa30BBIBATh Pa3IHMYHbIC (PYHKIIMOHAIBHBIC TPYIIIIHL.
C) CrpoenueM siipa aToMa yriepoa.
D) CriocoOHOCTBIO aTOMOB yTIIEpOAa COSAMHATHCS MEX1y COO0H 1 00pa30BHIBATh Pa3InYHbIC
LeTH.
E) CnocobGHOCTRIO aToMa yriiepojia 00pa3oBhIBaTh JOHOPHO-AKICIITOPHBIC CBSI3H.
2. DyHKIMOHAJIbHAS IPYNIA AJIbJETH/I0B HA3bIBACTCS
A) I'uapoKCcHIbHOM
B) Amunorpymmoi
C)KapOoHumnbHOM
D) Keronorpymrmoii
E) Kap6okcunbHoi
3. I'pynmy aToMo0B, onpee/isIIOIMX XapaKTepHble XHMU4YeCKHe CBOHCTBA JaAHHOTO KJjacca
BellleCTB, HA3bIBAKOT
A) OyHKIHOHAIIBHOM FPYIIION.
B) I'omouorudeckoit pazHOCTBIO.
C) Panukanom.
D) CTpyKTYpHBIM 3BCHOM.
E) [onumepom.
4. B ypaBHEeHHH peaKIHH MeK1y AMMHAYHBIM PacTBOpPoM okcuia cepedpa (1) m MeranoBoii
KHCJI0TOH cymMMa K03GPUUMEeHTOB paBHA
A)6
B)3
C)5
D)4
E) 2
5. MaccoBas 10J111 yriiepojia B MacJIsiHOI KucJI0Te
A) 36,5%
B) 48,6%
C) 46,3%
D)54,5%
E) 45,5%
6. K romosiornueckomy psiay c odmeii popmyJioit CnH2n+1COOH oTHOCATCA KHCIOTHI:
1. CH3 — (CH2)16 — COOH
2. CHz — (CHz)s — COOH
3. CH3 — (CH2)7 — CH = CH — (CH2)7 — COOH
4. CHs - CH = CH - (CHz)7 - COOH
5. C17H3:COOH
A)l, 2.
B) 1,5.
C) 2,3
D) 4, 5.
E) 2 5.

7. PacnoJjioskuTe B reHETHYECKHH Psi/I BelllecTBa
1. nponanans 2. nponax 3. npornanoi 4. 1-xjgoprpomnat 5. mponaHoBasi KUCIOTa
A) 24315
B) 45123



C) 25134
D) 32145
E) 12345

8. HazBaHnue KHCJIOTHI

oL

4
HsC —HC —-C —OH

|
CH 4

A) 2-meTrnMacisHast

B) 2-metunmponanoBas
C) 2,4 mumeTnaneHTaHOBas
D) 2,3-quMeTHiKanpoHoBas

E) 3-merunOyranoBas

9. I'pynna, B KOTOpO#i BeliecTBa UMEIOT TOJIbKO G - CBA3H

A) C3Hg; CH30OH
B) CoHe; HCOH
C) C4Hao; HCOOH
D) CsHs; HCOH
E)CsH4; C2HsOH

10. Macca MypaBbHHOTO AJIbJETH/1a, €CJIH ero 00beM cocTaBJjsieT (MpH H.y.) S6M3

A) 85 kr
B) 65 kr
C) 75 kr
D) 45 kr
E) 55 kr
KOANDPUKATOP
Htorosoro JUArHoCTU4YCCKOI'O TECTa
Ne ponpoca BapuanT orBeTa
1 |
2 C
3 A
4 C
5 |
6 A
7 A
8 B
9 A
10 B
Ipouent KoauuecTBo KauyecTBeHHasi onleHKa HHAUBUAYAJIBHBIX
pe3yJbTaTHBHOCTH NPaBUIbHBIX 00pa3oBaTeJibHbIX J0CTHKEHHIl
(mpaBUIBLHBIX OTBETOB) OTBETOB 0as (oTMeTKa) BepOaIbHbINA AaHAJIOT
87 + 100 9-10 5 OTJIMYHO
68 + 86 7-8 4 XOpPOLIO
50 + 67 6-5 3 YIOBJIETBOPUTEIBEHO
Mmenee 50 4 u MeHee 2 HEYAOBJIETBOPUTEIHHO




[Tpunoxenue 3
KoHcnekTsl 3aHATHI

Tema: IlpakTuueckas padora «OuncTKa 3arpsiI3HEHHON TOBapEHHOM CON»

Henn: AKTUBU3UPOBATh HHTEPEC YUALMXCS K IPEIMETY.

[To3HaKOMUTH C HOBBIM BEIIECTBOM, 3HAUEHHUEM €I0 B IIPUPOJIE U B KU3HU YEIOBEKA.

3agayu: Pa3BuBaTh U yKPEIUIATh HABBIKM XMMHUYECKOTO SKCIIEPUMEHTA.

Pa3BuBaThk no3HaBaTeNbHYIO aKTUBHOCTh. Hayunth paboTars B rpynmnax. O3HaKOMHUTb U OCBOUTb
IPOCTEHIINH CI0CO0 OYMCTKU BEIIECTB: paCTBOPEHUE, (PUIBTPOBAHKE, BHITAPUBAHMUE.
3aKkpenuTh 3HAHHS IPABUJ TEXHUKN 0€30MaCHOCTH B XUMHUYECKON JIabOpaTopu.

Tun 3aHATHSA- TPAKTUKYM.

OobopynoBanue: JlabopatopHslii mtatuB ¢ KoaslioM. CriuproBka. Boponka. [Ipenmernoe
crexno. CrexisHHas najgouyka. @uiabTpoBanbHast Oymara. Jlepxarenb. XUMHUECKUN CTakaH (211T).
BemecrBa: [luctuiipoBanHast BoJa. 3arpsi3HEHHAs IOBapEHHAs COJIb.

ILi1an ypoka
1. BerynurenbHOE CIIOBO IE1arora.
2. [IpencraBnenue mabopaTopuii.
3. IlpaBuina TexHUKH O€30MaCHOCTH.
4. DKCTIEPUMEHT.
5. Opopmienne oT4éra 0 IPOIEITAHHON padoTe.
Xoxa ypoka:
OpraHu3anroOHHbBIA MOMEHT.
IIpaBuna Th.
[Ipouuraiite paboTy.
[Tpuctynuth kK paboTe MO MHCTPYKIIKH.

PN E

NHCcTpyKIus M0 BBINOJHEHHIO PA0OThI

1. B xuMu4eckuii cTakaH MOMECTUTE 2-3 JIOKKH
3arpsAA3HEHHON IIOBAPEHHOM COJIU.

PaCTBOpe}me CMECH B BOIEC

2. Haneiite B TOT e cTakaH BOJY TaK, YTOOBI
CTakaH ObUT 3aII0JIHEH NMPUOIM3UTENHHO HA 72
ero oobema.

3. Ilepemeraiite CTEKJITHHON NAIOYKOA.
Hcnone3yiTe Ty 4acTh NAJIOYKH, HA KOTOPOU
OJIETO PE3NHOBOE KOJBIIO.

1. Cnoxxute punbtp. 1 3TOrO CBEpHHUTE €T0
TIOTIOJIaM ¥, HE Pa3BOpavMBasi, eIe pa3
norosiaM. PazBepHuTE MOTYUEHHBIH KOHYC TaK,
YTOOBI C OJTHOW CTOPOHBI OBLT OJIUH CIOM
Oymaru, a ¢ ipyroii — Tpu cnosi. Binoxure

- (GUIBTP B BOPOHKY.

2. IIpoBepbTe MPAaBHILHOCTB TTOJIOKEHHS
‘ (GuIBTPa B BOPOHKE: OH JTOJDKEH ILIOTHO
/ } \ | [PUIIEraTh K CTEHKaM BOPOHKH U HE JIOXO/IUTh
— 110 ee Kpas npuMepHo Ha 0,5 cM.

3. Cmounte GriIbTp BOIOM.




DOuwiIbTpOBaHUE

1. YcraHoBuTe BOPOHKY B KOJIBIIE IITATUBA.
Crebenb BOPOHKH JI0JIKEH KacaTbCs CTEHKH
CTaKaHa — IPUEMHUKA.

2. Jlep>xuTe CTEKIISTHHYIO MTaJ0YKY TaK, YTOOBI
€€ KOHell ObLJI HallpaBJIeH Ha TPOMHOMN CI0M
(bunpTpOBaNBHON Oymaru.

3. AKKypaTHO HaJIMBaTe PHIIBTPYEMYIO
KHUJIKOCTH 10 manouke. Ciaenure 3a TeM, YTOOBI
KHUJIKOCTh HE JIOXOJIWIIA JIO Kpast GUIIbTpA.

BrinapuBanue (KpUCTANLIM3A1UA)

1.Ilepeneiite puibTpat B paphopoByIO YAIIKY
UISL BBITTAPUBAHUSL.

2.1locTaBbTe YalIKy Ha KOJIBLIO IITATHBA.

1. Odopmurs oruer.

HaszBanmue onbiTa.
PucyHok.

Yrto Hadr0mamn?

(oTBETHTE HA TOCTABIICHHBIE
BOIIPOCHI, BOIIPOCHI HE
MepENUChIBaTh)

BriBOADBI.

(oTBETHTE HA TOCTABIICHHBIE
BOIIPOCHI, BOIIPOCHI HE
MIePENUCHIBATh)

1. Pacmeopenue
cmecu 6 gooe.
Omcmaueanue.

Ymo nabnrooanu?

Ymo npousowinio ¢ peuHviM Neckom, ¢
NOBAPEHHOU CONbI0?

Ilouemy 6 danuoii pabome
HeobXx00UMO UCNONIb3068AMNb
pacmeopenue 8 600¢e u
omcmausarue 600HoU cmecu?

2. Qunvmposanue.

Ymo nabarooanu 60 epemsi
¢uremposanus?

Umo nonyuunu 6 pezyibmame
Guremposanus?

3. Buinapueanue
(Kpucmannuzayus)

Ymo nabnrooanu?

Cpasnume nonyyeHHvle KPUCMAILIbL C
8bI0AHHOU 8AM 3A2PA3HEHHOLL
NOBAPEHHOUL COBIO

Kaxoe sewgecmeo nonyuunu 6
umoee?

Onuwume uzuueckue ceoticmea
NOIYYEHHO20 euecmad.




BriBoxa:

(CdhopmynupyiiTe BBIBOJ M3 IIOCTABICHHOH 1IeJTH pabOTHI)

3ananus Ha 00001IeHNEe M KOHKPETH3AMIO
Tperuii JumHMA

Cpenu Tpex CUMBOJIOB XMMHYECKUX 3JIEMEHTOB, Ha3BaHUS KOTOPBIX yKa3aHbl B 3aJaHUHU, OCTaBbTE TOJIBKO JIBa,
KOTOPBIE CXOTHBI IT0 KaKOMY-T100 npu3HaKy. OIMH U3 CHMBOJIOB, KOTOPBIA HE 00JIaaeT STUM IPH3HAKOM,

JlecsaTh 2J1eMeHTOB

JaH cimcoK XUMHYIECKUX 3JIEMEHTOB: 0JIOBO, (hochop, BOAOPO, PYTCHUH, PTYTh, CEJICH, KUCTIOPOI, KaJIbLINH,
MBIIIBSK, XJIOP

BrauMaTeIbHO TTpoYHTaliTe CIICAYIONIE YTBEPKICHHS U MTOCIIE KAKIOTO YTBEPKICHUS BRIYEPKUBANTE U3 CITHCKA
ouH d1eMenT. Kaxoi ocranercsa?

Ecnu cneiHo Bee BepHO, TO B OTBETE OyAET CaMblil paclpoCTpaHeHHBIH B KOCMOCE JIEMEHT, 00pa3yroIIuii caMblii
JIETKWU Ta3 - BOAOPO.I

(Cnaiin10)3a0anun na knaccugpurayuro u zpynnupoeKy co3aaroT yCIOBUSA JIJIsl TOTO, YTOOBI yUalluecs CaMu
MPOIYMBIBAJIH CBS3U, KOTOPHIE CYIECTBYIOT B H3ydaeMoM Matepuaie. [Ipu ux BbIoNHeHUH HOPMUPYETCS
YMEHHE CPaBHHBATh, HAXOJUTh YEPThI CXOACTBA U OTIHYHS

Kpectuku — HoTUKH
3amanue: HAUTH pAJl, B KOTOPOM BCE JI€MEHThI 00bEIMHEHBI OJTHUM MPU3HAKOM, KaKUM?
A) 3JIeMEHTBI HEMETaITBI
B) npousHoNIeHne cUMBOIIa U Ha3BAaHHUE 3JIEMEHTa COBMAIAI0T
Cxoabko Oyaer rpynn?
Jan cniucok
1.  Ha3BaHMI XMMHYECKHX JIEMEHTOB: 6000P00, MEHOEIEC U, NIAYMORLLIL, YPAH, CeNeH, KUCA0PO0,

mauma, IUHWmMennuil, pymenuil, gpocgop, ckanouii, Kropuil.
2. Cumsonos xumuueckux snementos: N, Al, H, Fe, K, Ca, O, Si, Mg, Cu, Na, S, Ag, C, P, Cl, Zn

COCTaBLTe W3 Ha3BaHUU DJIEMEHTOB HJIN XUMUUECKHUX CHUMBOJIOB, IOXO0XXUX JAPYT Ha ApyTra 110 OAHOMY HUJIU
HECKOJIbKHMM IMPpU3HAKaM, I'PYIIIbI 1 ;[aﬁTe M Ha3BaHug. CKOJIBKO Irpynmn HOJ'Iy‘H/IJ'IOCL?
depeBo 3HaHmii

JlaHbI CHMBOJITBI M HA3BaHUSI XUMHYECKUX DJIEMEHTOB. 3a/1a4a: TIPE/IOKUTh CXeMyKIacCu(UKAIluu, UCTIONb3Ys
KaTE€ropux «MeTaJlII-HEMETAILD», « DIIEMEHTBI OJTHOM I'PYMNIIbD», «JIEMEHTBI OJTHOTO NEPUOIa»

(Caaiix 13) 3aoanue na nouck 3aKoHomepHoOCmeil, PEIICHHE KOTOPBIX JIOTHYECKH 00YCIOBICHO PErYISIPHOCTHIO
MEHSFOIIXCSI Mpru3HaKoB. Cper HUX MOKHO BBIICIHTE 33J]a9d HA OIPEICICHIE OCIIEI0BATEIEHOCTH, U 3a0a4M
Ha YMO3AaKJ/IIOUCHUEC IO aHAJIOTWH, B HUX YYaIIUCCAd CPAaBHUBAIOT NPEAMETBI U TIOHATHUA HE TOJIBKO IO BHCIITHUM
MpPHU3HAKaM, HO ¥ [0 CMBICIY, HX BHYTPEHHHUM IIpU3HAKaM

JlomoJIHM 110 AHAJIOTHUH

1. TIpomoimku psf XMMHYECKHX DIIEMEHTOB:



A)Be Mg Ca... ... ... (3nemenmor 00HOU epynnol)

B)HHeBC ... ... ... (31emenmbl- Hememannvl 8 NOPsOKe y8eaudeHus HOpA0K08020 HoMepa)
B) AtBr C Dy ... ... ... (31emenmbl no 1aMUHCKOMY AAPABUMY UX 3HAKOB)
INPuNpSeU... ... (271eMeHmbl, HA38AHHBIE 8 YECb ACTHPOHOMUYECKUX 00BEKMO8)
I)PoOsCo...... (3AeMEHMbL, 8 XUMUYECKUX CUMBOLAX KOMOopbix ecmpeyaemcs 6yksa O)

(Cnanol4,15) 3aoanus na pazeumue namamu u eHUMaHus GOPMUPYIOT HABBIKU 3allOMUHAHHS Ha3BaHUH U
CHUMBOJIOB XMMHYECKHUX 3JIEMEHTOB, Pa3BUBAIOT BCE BHUJIBI AMAITH, yMEHUE opueHTHpoBaTbes B [ICXD.

BonbmMHCTBO M3 TPENCTAaBICHHBIX 3afaHUN MOXKET OBITh HCIONB30BAaHO HE TOJNBKO IIPU H3YUCHHUH TEMBI
«XUMHYECKHE FIEMEHTBI», HO U Ha YpOKax 110 APYTUM TeMaM

IMudposka

1. JlononHuTe HpeAnoKEeHHYI0 3alMch (CleBa WM CIpaBa) TaK, YTOOBI MOJNyYWIICS CHUMBOJ XUMHYECKOTO
ayieMeHTa (IPaBUIBHBIX OTBETOB MOXKET OBITh HECKOJIBKO).

HazoBuTe 3TOT XUMHUYECKHUM 3JIEMEHT (3TI/I XUMHYCCKHUE SHeMeHTLI) Hu HpO‘IPITaP'ITe €ro (I/IX) CHUMBOJI.

2.Vcrnonb3ys TONBKO IMepBble OYKBbI PYCCKHX HA3BAHUA XHMHYECKHX JJIEMEHTOB, HMEIOLIMX CIIEAYIOIINe
MOPSAZIKOBBIE HOMEpa, pacmudpyiite dppasy

Xumuyeckuii ajapaBur
1.Pacriosio:KuTe CUMBOJIBI XHMUYECKHUX DJIEMEHTOB B a1(paBUTHOM MOPSIKE MX PYCCKUX HA3BAHUM:
N, C, Zn, Ba, Fe, Na, K, Cu, Ag, Ca, S
2.Pacrmionoxure CHMBOJIBI XUMAYECKUX 3JIEMEHTOB B aJI()aBUTHOM MOPSIIKE UX JIATHHCKIX HA3BAHUM
(Cnaiig17)Haiinm napy. HaliTu napsl — 3HaKM XMMHUYECKHUX 3JIEMEHTOB U UX Ha3BaHMS
(Caaiix 18) JIo6aBb 0yKBY-IOJIY4H METAJLIT
(Cnaiig 19 u 20)«IlocTpoii purypsi»

C uejpio MPOBEPKH 3HAHUS XMMHYECKHX 3HAKOB H UX H300pakeHHUsl, MPOBOKY XHMUYECKHE TUKTAHTHI.
Kaxnomy y4eHHKY BbIJAal0 JIUCT Oymard ¢ OECHOPSIIOYHO PACCTABICHHBIMH TOYKAMH, KaXIOH W3 KOTOPBIX
COOTBETCTBYET 3HAK XMMHUYECKOT0 31ieMeHTa (puc. 1, 2).

3areM B OIpellelIeHHON NOCIe10BaTeIbHOCTH Ha3bIBal0 XUMHUYECKUE 371eMeHTHI ((pocdop, kajuii, a30T, cepa,
¢rop, kucaopoa, Maruuii, KaabIUii, HATPUIL, BOAOPO, PTYTh, #kKejae30, pocdop), a ydammecs: COEAUHSIIOT
3HAKHU 3TUX 3JIEMCHTOB MPAMBIMHA JIMHUSMU B TOM ke IMOCJICA0OBATCIBHOCTH. HpaBI/IHbHOCTL BBITIOJIHEHUA 3aaHUs
MPOBEPSIIOT CAaMH YJalIHeCs: Y HUX JOJDKHBI TOTYIUTHCS BOT TAKHE (PUTYPKH KUBOTHBIX

Hrpa «Xumu4eckas TaiHONMCH»
Ampuodymet.(Mcnonszyro KapTouku ¢ Ha3BaHUSIMH XMMHUECKHUX 3JIEMEHTOB U X CUMBOJIAMHU.

3aoanue. Kak M0OXXHO 6BICTpee COCIMHUTE JIMHUEH OpsAMOYTOJIbHUKH C HA3BAHHUEM 3JIEMCHTA U I/I306pa)KCHI/IeM
COOTBCTCTBYIOIICTO XUMHUYICCKOI'O 3HAKa. YT00BI 00€ECIIEUUTH MHOT'OKPAaTHOC HMCITIOJIb30BAHUEC KAPTOYCK, MOXXHO
JIMHUU IPOBOAUTH HA JIUCTOYKAX MOJUATHIICHOBOM TIJICHKU COOTBCTCTBYIOUICTO pa3Mepa.

Mo:kHO - TPOBEPUTH 3HAHUA XUMHUYECKHUX 3JI€MEHTOB M ¢ NOMOIIbI0 «CTHXOTBOPHOT0 XMMU1€CKOT 0
JAMKTAHTay», IpounTaB nodtuieckue ctpoku C. Il umayeBa «Uuras MenaeneeBay

«/lpyroro Hu4ero B Npupose HET
Hu 3xech, HU TaM, B KOCMUUYECKUX [ITyOMHAX:

Bce — oT mecunHOK MajbIX J10 IIJIaHET



N3 351eMEeHTOB COCTOUT €/IUHBIX.
Kurut xeneso, cepedpo, cypbMa
U temHO-0ypbie pacTBOpHI OpoMa,
U kaxxercs BceneHHas cama
Onnoit mabopaTopueit OorpoMHOM.
Byne TO BOna, 4TO 1M0JIE OpOCHIIa,
Byne 370 Maruumii, MeJlb WM TPaHUT —
Bcro cTpaiiyo KOCMHYECKYIO CUITY,
3aKOBaHHYIO B aTOMBI XPaHUT.
B uem ropsT npoBa u ras,
dbocdop, Bonopon, anmasz?
JpIIuT yeM 000 U3 Hac
Kaxxapiii MUT 1 KaXK bl yac?

Bes uero mepTBa npupona?
[IpaBuibHO, 6€3 ......
(yJammecst: «KUCIIOpOIa»)

Ero ¢popmyna — O2,

OKHCIISIET BEIIeCTBa,

Kanbumit, cepy, yrnepon —

Bort kaxoii o1 — kucnopo!

CeMb METAIIOB CO3/1aJ1 CBET

ITo uucity cemu naaHer:

Menp, xene3o, cepedpo....

Jan Ham kocMoc Ha 100po.
371aT0, 0JI0BO, CBHHEIL. ...

ChIH MO, cepa — UX OTeIl.

U eme THI 1OJDKEH 3HATH

BceMm uMm pryTh poaHas — Marth.

OZII/IH y‘laH.[PIﬁCH 3alMMCbIBACT 3HAKU XUMHUYCCKUX DJIEMEHTOB, O KOTOPBIX UACT P€Yb B CTUXOTBOPCHHUU, HA
00OPOTHOM CTOPOHE TOCKH, OCTAJBHBIE YJAIIHECs - B paOOUYNX TETPaIsX.

B pe3ynbTare BBIOOPOYHOTO TUKTAHTA y yUAIUXCs Ha JOCKE U B TETPAISIX TOJKHA TIOMYYHThCs 3anuch:Fe, Ag,
Sh, Br, Mg, Cu, P, H, O, Ca, S, C, Au, Sn, Pb, Hg

BuumaTteabHbIi XUMHK

Taxowce wacmo UCROTIb3YI0O MACHUMHYIO 00c1<y U KapTOYKH CO 3HAKAMMU XUMHYCCKHUX DJICMCHTOB Ha MarHUTHOM
OCHOBC.

Ha marnuTHOW Hnocke KapTO4YKH pacnojararorcsa B p336poc. HazpiBast 3HaKM XUMHYECKHX OJICMCHTOB, YUCHHUK
JOJDKCH KaK MOXKHO 6BICTpee HaWTU W Mokazath ux. Yuciao KapTO4YCK MW PACIOJIOKECHHUE HX Ha JOCKEC MOXKET
BAapbHUPOBATHCA B 3aBUCUMOCTHU OT YPOBHS PA3BUTUS JleTell JaHHOT O KJ1acca.

HpaKTI/IKa MOKa3bIBACT, UTO 3THU 3adaHUs CTAHOBATCIA TTIOOMMBIMH AT ydalIuXCs U IaXKe OCJIC TPOXOKACHU A
TEMBbI OHU C Y1OBOJIbCTBHUEM 06pa111a}0T05[ K HUM.



