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PEIEH3USI

Ha 1I0MO/IHUTEIbHYI0 001e06pa3oBaTeLHyI0 o0wepa3BHBAIOLIY IO
NporpamMmmy ecTecTBEHHOHAYYHOI HANPABJIEHHOCTH

«Xumus. Crapr B HayKy»

MyHHIHNAIEHOTO ABTOHOMHOTO Y4peKIeH S AONOMHATENLHOIO
obpasoBanus "ToIbIIMAHOBCKHI MOJIOAEKHDII ueHtp"

CocraBuTens mporpaMMEI: Mearor OMONHHUTENLHOIO obpa3oBanus Paxena
Wpuna AnexcannposHa.

Hanpasnennocts nporpamwmer: €CTECTBEHHOHAyYHasl.

Peanusyercs B pamMkax oGbeauHeHus obyuarouuxcs 12-16 ner.

Cpok peanu3sarmu nporpammsr: 4 roja.

HononuurensHas 06meobpasoBarensHas obwiepa3BHUBaroLIas mporpaMma
«Xumus. CTapT B HayKy» COCTaBIIeHa, AOTOIHEHA B COOTBETCTBHH C NOCIIETHUMHU
HOPMaTHBHBIMH JJOKYMEHTAMH.

Crpyktypa momonHurensHoii obieobpasoBaTenbHON  o6Iepa3BrBaomei
[IpOrpaMMBI COOTBETCTBYET TPeOOBaHUAM K O(GOPMICHHIO JaHHOTO JNOKYMEHTa.
@®opma  gesTenbHOCTH  — MHIMBUAyallbHble, T[PYNINOBBIE, ()POHTANBHEIE,
AUCTaHLHOHHBIE 3aHATHS, pOpMa oObeAHHEHNSs — yyeGHast rpynmna.

HononnurensHas 06meobpasoparensaas obL1epa3BHBaroLas MporpaMma
«Xumust. CTapT B HayKy», HampaBlleHa Ha IIPOBE/ICHUE NPAaKTUYECKHUX 3aHATHH U
nabopaTopHBIX paboT, SKCKYpcHii Ha KOTOPBIX 00yYaloIHe CMOTYT OBIAETh
METOaMH MHCTPYMEHTAIbHBIX HCCIEAOBaHHU, COBEPIIEHCTBYIOT MPAKTHYECKHE
YMEHHS, CIIOCOOHOCTh OPHEHTHPOBATECS B MHpE Pa3sHOOOPa3HBIX XMMHYECKHX
MATEPHANIOB, OCO3HAIOT MpPAKTHYECKYIO IEHHOCTh XHMHYECKHX 3HAHMH, HX
00IIeKy IbTYpHOE 3HAYEHHUE JUT 0GPA30BAHHOTO YeIOBEKA.

B nosicHutensHol 3ammcke omnpexeneHs: 1ens (bopmupoBanue y
ydallUuXCss HMHTEepeca K MHPY BEHIECTB M XMMHYECKHX NpeBpalleHuH,
NpHOOpeTeHHe  HEOOXOAMMBIX  MPAKTHYECKHX YMEHMH ¥  HaBBIKOB 10
n1abopaTopHOH TexHuKe), obyuaroiue, BOCTIHTATeNIbHbIE, Pa3BHBAIOIIKE 33/1a4H,
PCIIAEMbIC HA KaXKAOM rofly oOyYeHHs, BEIIENEHb! aKTyalbHOCTh, NPAKTHYECKas
SHaIMMOCTB ¥ HOBU3HA NPOrPaMMBl, IPUEMBI H METO/IbI 00YYEHHUSI, TUITB U ¢hopMbI
Y4eOHBIX 3aHATHH, ONpe/eIeHb! (POPMBI I0BEIEHNS HTOTOB.

C uenbio MOTHBAIMH Y4eGHOM NESATENEHOCTH B 3aHSTHS BKIIOYESHEI dopmeI 1
METOIBI NPAaKTUYECKOH NEATENHHOCTH B BUIAE NPAKTHYECKUX 3aHATHH W
n1abOpaTOpHBIX PaboT, 3KCKypcHil Ha KOTOPbIX 0Oy4aloIlie CMOTYT OBJAJETh
METOZaMH MHCTPYMEHTAJIbHBIX HCCIIe0BAHUH, COBEPLIEHCTBYIOT MPAKTHYECKHE
YMEHHUS, CIOCOGHOCTH OPHEHTHPOBATHCS B MHpE Pa3sHOOOPa3HBIX XUMHYECKHX
MATEPHAIOB, OCO3HAIOT TNPAKTHYECKYI0 LEHHOCTh XWUMHYECKHX 3HAHHi, MX
OOILIEKyITypHOE 3HAYEHHE 15 06PA30BAHHOIO YeIOBEKa.

B ocHoBe ycmemmocTH mporpamMmsl sexaT memarormueckue NPUHLHUIIBL:
PasBHBAIOIIETO M BOCIUTHIBAIOIIETO XapaKTepa 3HAHWH O XMMHH; WHTErpaLyy




obpa3oBaTelibHBIX o00JacTei; HAydyHOCTH B OTOOpe cozaepxaHus OOydYeHus;
JOOCTYIIHOCTH;  SMOLMOHAJIBHOCTH; IPOTHOCTUYHOCTH;  Il€JIEHANpPaBJIEHHOCTh
OOIIeHUsT Yy4YallMXCsi C OKpyaromed cpenoi. ILIeHHOCTHBIE OpHEHTHPBI
conepxaHusi OOy4YeHUs: LEHHOCTh JKM3HM; LIEHHOCTh YeJIOBEKa KaK JIMYHOCTH,
LEHHOCTh MPUPO/IbI; LIEHHOCTh HAayKH; LIEHHOCTh TPY/la ¥ TBOPYEETBA.

WpuHoit  AJlekCaHIpOBHOW B  JaHHOW  ImporpaMme  pa3paboTaHbI:
HHIUBHIyalbHBIM 00pa3oBaTeNbHbI MapupyT oOydarollerocs; KajeHIapHbIH
y4eOHBI rpaduk; ydeOHBIH IUIaH; COJAEpXKaHME IPOrpaMMHOIO Marepuala,
METOMYEeCKUe MaTepHallbl (CTapTOBBIH ypOBeHb, 0a30BbIl YPOBEHb, IPOIBUHY THIA
YPOBEHB); MEpONpUATHS C OOydYaroIMMHUCS M MX POAMTENSMH 3a PaMKaMu
y4e0GHOro IiaHa; KapTa HaOJoleHuH 3a pe3ynbTaTaMu 00y4eHHs IO IPOrpamMMme;
MaTepUalbHO-TeXHHUYECKoe obecrieyeHue; CIHCOK MCIOIb30BAHHON JIMTEPaTypHhI
JUIs TIe[iarora; CIHCOK HMCIIOJB30BaHHOM JHTEpaTyphl AJIs OOydarolMXcs M HX
ponuTenei.

ABTOp TmpenmonaraeTr, 4YTO OXHIAEMBIMH pe3ylbTaTaMH pealu3aluu
IpOrpaMMBbl  OyIyT MOCTHXKEHHS OOy4aloLIMMHUCS pe3yJIbTaroB JIMYHOCTHOTO,
NPeMETHOTO U METANpeMETHOIO XapaKTepa.

CrpykTypa mporpaMmbl BbIJep)KaHa, BC€ pasfielbl IIPONMCaHBl YETKO,
KOHKpPETHO. :

I. LleneBo# pa3aen: MOsCHUTENIbHAs 3alUCKa.

II. CopepxarenbHbld pasfen: Yy4eOHBIH IUIaH, COJAEPKAHHME MPOTrPaMMBI,
KaJIeHJapHbIH yueOHbIi rpaduk.

III. OpraHuM3alMOHHBIA pa3fen: MeTOAUYecKoe obecredeHHe MpOrpamMMel,
HOpMaTHBHasi 6a3a MPOrpaMMBl, CIIUCOK JINTEPATYPBI.

IMporpamma «Xumusi. CtapT B HayKy» SIBISETCS MHHOBAl[MOHHOM, TaK Kak
OXBaThIBAET OOJIBIION KPYT eCTeCTBeHHOHAYUHBIX HCCIIEIOBAaHUH.

JlanHas ~ zomonHuTeNbHas ~— o0uieoOpasoBarenbHas — 0OIIepa3BHBaKOIIAs
Iporpamma ecTeCTBeHHOHAY4HOU HanpaBleHHOCTH «XuMus. CTapT B HayKy» AJis
yaammuxcss 12-16  mer, mnpexacraBneHHas Paxesodt HM.A., Moxer ObITh
PEeKOMeH/I0BaHa JUIsl peau3aliiy B 06pa3oBaTebHOM MPOILECCe AOMOIHUTEIBHOIO
o0pa3oBaHusl.

02.09. 2020 rox

Penenzent:
[IpenonaBaTens BHICIIEH KaTErOPUH
T'ATIO TO "T"onbIlIMaHOBCKHU# arponeaKomeK"

M JLT. TTonomapeBa



ConepxaHue IOMOJHUTENBHON 0011e00pa3oBaTeIbHON MPOrpaMMbl  pa3paboTaHO € y4eTOM
TpeOOBaHUil, B COOTBETCTBUH C MOJOXKECHUSAMH, CTAThSIMU U ITYHKTaMHU:

- ®enepanpHoro 3akoHa PO «O06 obpazoBanum B Poccuiickoit @eneparum» Ne 273-D3; -
nocraHoBieHueM llpaButensctBa P® or 28 oktsabps 2013 r. Ne 966 "O nuneH3upoBaHuu
00pa3oBaTeNbHON JIEATEIBHOCTH

- Ilpuka3z MunuctepctBa oOpazoBanus u Hayku P® ot 09 Hos6ps 2018 r. N196 —O6

yrBepxaeHun [lopsiaka opraHu3alMi M OCYIIECTBICHHS OOpa30BaTENbHON NEATEIBHOCTH IO
JIOTIOJTHUTEIIBHBIM 00111e00pa3oBaTeIbHBIM Iporpammaml;

- mpuka3za PocoOpHam3opa ot 29.05.2014 Ne 785 «OO6 yTBepkacHUH TPEOOBAHW K
CTPYKType O(pUIHUAIBHOIO caidTa o00pa3oBaTelNbHON oOpraHu3anud B HH(GOPMALMOHHO
TEJIEKOMMYHHUKAIIMOHHOH ceTu "MHTepHeT" u hopmary npencTaBieHus Ha HeM HH(OpMaIn»;

- mnpukaza MunobpHayku Poccum ot 22.09.2015 Ne 1040 «O06 yTBep>KAeHUU OOITUX
TpeOOBaHUH K ONPENENEHUI0 HOPMAaTHBHBIX 3aTpaT Ha OKa3aHHE TI'OCYAAPCTBEHHBIX
(MyHMLIMIIANBHBIX) YCIYT B chepe 0Opa3oBaHMsl, HAYKU U MOJIOJIEAKHOMN MOJUTUKH, TIPUMEHAEMBIX
npu pacuere odbema cyOocuanu Ha (PUHAHCOBOE OOecreueHe BBIIIOIHEHUS TOCYIapCTBEHHOTO
(MyHULIMDIAIBHOTO) 33/laHHs  HA OKa3aHUE€ TOCYJAapCTBEHHBIX (MYHHUIMMAIBHBIX) YCIYT
(BBIOJIHEHHUS PA0OT) rOCy1apCTBEHHBIM MYHHUIIMIIAIBHBIM YUPEKACHUAM;

- npukaza MunoOpuHayku Poccum ot 22.12.2014 Ne 1601 «O mpomomxkuTeabHOCTH
pabouero BpeMeHH (HOpMax 4YacoB IE€Jaroruveckoil paboThl 3a CTaBKy 3apaOOTHOM ILIATHI)
MeIarOrMYECKUX PAOOTHUKOB W O TIOPSIJIKE OINpEesIeHUs] YIeOHON Harpy3KH MeIarormyecKux
pabOTHHKOB, OrOBaprUBaeMoOil B TPYJJOBOM JIOTOBOPEY;

- npukaza MunoOpHayku Poccun ot 11.05.2016 Ne 536 «O6 yrBepkieHUU
OcobenHocreill pexxrnMa padovero BpeMeH! M BPEMEHH OT/IbIXa MeJarOrTHIeCKUX U HHBIX
paOOTHHUKOB  OpraHu3alMii, OCYLIECTBISIOIIMX  00pa3oBaTEIbHYI  JAEATENBHOCTB»; -
METOJIMYECKUX PEKOMEHJAMN IO MPOEKTUPOBAHUIO JIOTOJIHUTEIbHBIX O0OIEpPa3BUBAOLIUX
MporpaMM, HampaBIeHHBIX THCbMOM MuHoOpHayku Poccun ot 18.11.2015 Ne 09-3242;

- CanlluH 2.4.4.3172-14 «CanuTapHO-31IUAEMUOJIOTHYECKHE  TpeOOBaHUA K
YCTPOHCTBY, COAEP)KAHUIO M OpraHM3alluu pexuMa paboThl 00pa30BaTENbHBIX OpraHU3alUil
JIOTIOJTHUTEIBHOTO 00pa30BaHus JeTeN»;

- mnpukaza MunoOpHayku Poccum ot 09.01.2014 Ne 2 «OO6 yrBepxaenuu [lopsiaxa
NPUMEHEHHs] OPraHU3aLUsIMH, OCYLIECTBILIONINMH 00pa30BaTENbHYIO IESTEILHOCTD, IEKTPOHHOTO
oOyueHus1, TUCTaHIIMOHHBIX 00pa30BaTENIbHBIX TEXHOJIOTHH MPH peanu3al 00pa3oBaTeIbHbBIX
IIPOrpaMM»;

- ycraa MAY 10 «I onbiimmanoBckuii MLy
PykoBosncTBOBaTbCcss  MHBIMM ~ HOPMATHBHBIMM ~ aKTaMM 1O  NPOQUIII0  peain3yeMoil
o0pa30BaTeNbHON MNpPOrpaMMbl, JIOKQIbHBIMU aKTaMH YUpPEKICHUSA. YUYUTHIBATH HHbBIE
peKoMeHaluun O(QUIMATIBHBIX OpraHM3alMid, Mo MpPOoQUIII0 pearn3yeMoil 00pa3oBaTEIbHON
MIPOrPaMMBlI.

HOACHUTEJIBHASA 3AITMCKA

XAMHS - 3TO MPEAMET, KOTOPBIM MOXKET CTaTh HMCTOYHUKOM 3HAHMM O Mpoleccax B
OKpY>KaloIlleM MUpE, TaK KaK TOJIbKO MPU U3YYEHUH XUMHU Mbl 3HAKOMHMCS C COCTaBOM BELIECTB Ha
Hammel 3emie. biarogaps ’ToMy MBI y3HaeM, KaKUM 00pa3oM dTH BEIIECTBA BIHUSIOT Ha MPOIECCHI
KU3HEIEATEIIbHOCTH OpPraHu3Ma, Ja U B LIEJIOM Ha caMy JKM3Hb 4elloBeKka. JleTn yke 1o nmpupone
cBoeit uccnenoBatenu. C 60IbIINM HHTEPECOM OHHM YYaCTBYIOT B CAMBIX Pa3HBIX UCCIIEI0BATEIbCKUX
JeNax.

Hoesusna npoepammer COCTOUT B TOM, 4TO OOJbIIas 4YacTb pPaOOTHI BEAETCS B BUJE
MPAKTUYECKUX 3aHATHH M 71a00paTOpHBIX pabOT, PKCKYpCHH Ha KOTOPHIX OOydaroliue CMOTYT



OBJIAJIETh METOJIaMU MHCTPYMEHTAJIbHBIX UCCIIEI0BAHMM, COBEPIICHCTBYIOT MPAKTUUECKHE YMEHMUS,
CIIOCOOHOCTh OpPUEHTHPOBATHCS B MHUPE Pa3HOOOPA3HBIX XMMHUYECKUX MATEPHAIOB, OCO3HAIOT
MPAKTUYECKYIO IIEHHOCTh XMMUYECKUX 3HAHHUH, MX OOIICKYJIbTYPHOE 3HAYEHHUE ISl 00pa30BaHHOTO
yesoBeKka. Penienue 3a1a4 pa3imyHOro COACPKaHUS SABJISIETCA HEOThEMIIEMOM YaCThI0O XUMHUYECKOTO
oOpaszoBanus. PemieHne 3amad BOCHUTHIBAET Yy YYAIIUXCS TPYAOJIt0OHE, IEIeyCTPEMIICHHOCTD,
CIOCOOCTBYET OCYIISCTBIICHUIO CBSI3M OOYYEHHUs C KHU3HBIO, MPOGECCHOHATHHOW OPUCHTAIINH,
BEIpa0aThIBACT MHPOBO33pEHHE, (OPMUPYET HABBIKM JIOTHYECKOTO MbIIieHus. [Ipu stom
MPOUCXOJAUT PACHIMPEHUE KPYTO30pa yUaIIUXCsl, TAK KaK OHHM MO3HAIOT OCHOBBI B3aUMOOTHOIIEHU
MPUPOBI U YETTOBEKA.

B nmpormecce paboThl yyammecs OBJAQJCBAIOT HABBIKAMHU HAyYHO-HCCIIEIOBATEIbCKOU
JeSATEIbHOCTH, 3HAKOMSITCS C PEATbHBIMU, KUBBIMH OOBEKTAMU MPUPOABI, YIaTCS CAMOCTOSITEIILHO
MO3HABATh SIBJICHUSI U TPOIECCHI, MPOUCXOJAIIME B MPUPOJEC B Pa3HbIE€ CE30HBI roja, U3y4dyaroT
B3aUMOCBSI3M KUBBIX M HEXKUBBIX KOMIIOHEHTOB IPHUPOJbI, @ TaK >K€ BIMUSHUE YEJIOBEYECKOM
JIEATSIIPHOCTH Ha €CTECTBEHHBIC DKOCHCTEMBI.

Lenabp mporpamMmbl siBjsieTcsi: GOPMUPOBAHUE y YYAIIUXCSl MHTEpPECa K MHUPY BEIIECTB U
XUMHUYECKUX TPEBpalleHUI, TpruoOpeTeHrne HEOOXOUMBIX MPAKTUYECKUX YMEHHI U HaBBIKOB I10
1a00paTOPHON TEXHUKE.

3agauu:

JInuHOCTHBIE:

0 BocnuTath OepekHOE OTHOILIEHUE KO BCEMY KHUBOMY, JIFOOOBb K MPUPO/JIE, OTHOIICHHUE K PUPOJIE
KaK K 00II[eueI0BEYECKOM LIEeHHOCTH;

O ¢opmupoBaTh OTBETCTBEHHOTO OTHOILICHUS K pabOTe B TPYIIE, BEACHUIO HCCIIEI0BATEILCKON 1
MPOEKTHOM JESTEIbHOCTH;

0 BocnuTaTh KOMMYHHKAaTHUBHBIC HABBIKU, YMEHUS aJIEKBATHO BECTH Ce0s1 B CTPECCOBOM CUTYAIUH.

MeranpeameTHsie:
O ¢opMupoBaHre HaBHIKOB U YMEHUN HAYYHO-UCCIIEAOBATEIbCKON IeITEIbHOCTH;
O ¢opMupoBanue y yqammxcs HABBIKOB 0€30MaCHOTO M TPAaMOTHOTO OOpAIllEHUsI C BEIIECTBAMH;

O (l)OpMI/IpOBaHI/Ie MMPAKTUYCCKUX y'MeHI/Iﬁ 1 HaBbBIKOB pa3pa6OTKI/I M BBIIIOJHCHUA XHMHUYCCKOI'O
OKCIICPUMCHTA,

O MMpOAOJIKUTE PA3BUTHC MMO3HABaTEIbLHOM AKTUBHOCTH, CaMOCTOATCIIbHOCTH, HAaCTOMYHMBOCTH B
AOCTHIKCHUU CIIN, KPCATUBHBIX CIIOCOOHOCTEH yqalmuxcs;

0 nponomxuth GopMUPOBaHNE KOMMYHUKATUBHBIX YMEHUH;
0 dopmupoBaHue Npe3eHTALlMOHHBIX YMEHHUH U HABBIKOB;

0 Ha mpuMmepe XMMHMUYECKOTO MaTepuaia HayaTh pa3BUTHE y4eOHOW MOTHBAIMM IIKOJbHUKOB Ha
BBIOOD Mpodeccun, CBA3aHHON C XUMUYECKUM IPOU3BOJICTBOM;

0 1aTh BO3MOXXHOCTH YYAITUMCS POBEPUTH CBOU CIIOCOOHOCTH B €CTECTBEHHO 00pa30BaTEIIbHOM
oOJactu.

O (bOpMI/IpOBaHI/IC OCHOBHBIX METOJI0B pCHICHUA HCCTAHAAPTHBIX U OJIMMITMAAHBIX 3a/1a4 110 XUMUH

B xoxe uccnenoBaTenbckoi pabOThI Ha 3aHATHSAX pedsiTa 00yJdaroTCs:
0 mnpaBuiam 6e30MMacHOCTH pabOTHI B TAOOPATOPUH U OOPAIIEHHUS C BEIIECTBAMH;

O OIIPCACIIATH KayeCTBEHHBIN COCTaB, a TaK XK€ 3KCIICPUMCHTAJIbHO OOKAa3bIBATb (I)I/IBI/I‘-ICCKI/IC n
XHUMHUYECKHE CBOMCTBA HCCIICAYCMBIX BCILICCTB,

0 mosydaTh pacTBOpHI C 3aJaHHOW MAacCOBOW J0Jiel M MOJSPHOM KOHIEHTpaiuei, padoraTh c
pacTBOpamMH pa3iIN4HbIX BELIECTB;
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CaMOCTOSITEJILHO CTABUTH 33J]audl U BUJETh IPOOIIEMy;
paboTath C TUTEpaTypHBIMU HCTOUHUKAMH;
IUTAHUPOBATh, YYUTHIBATh, KOHTPOJIMPOBATh, OLIEHUBATH CBOIO padoTy;

OBJIaACBATh HABBIKAMHU KOHCTPYKTHUBHOI'O 06].].[6HI/IH, 4YTO BKIIIOYACT: YMCHHUEC BBICTYIIATh IIEPC

HY6HHKOﬁ, CBsI3HO HU3JIaraTb CBOW MBICIHU B IIPOLECCE ITOJEMUKH, apIr'YMEHTHPOBAHO I'OBOPUTD,

BJIAACTb BHUMAHHUCM ayJUTOPHHU, BLICIIYIIMBATL APYrux, 3aJaBaTb BOIIPOCHI II0 HpO6HeMaM

BBICTYIIJICHUSA, C ZOCTOMHCTBOM BBIXOJUTH U3 OCTPBIX CHTyaHHﬁ.

OXUNJAEMBIE PE3YJIBTATBI CraproBblii ypoBeHb

B PE3YIBbTATE IPOXOKACHUA ITPOTrPpaMMHOTO MaTE€pHralia, yanleICH JOOJKHBI 3HaAmb .
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npaBuiia 6e30MacHOCTH paboThI B J1a00paTOpUU U OOpAIlEHHS C BEIISCTBAMH,
npaBujia COOpKH U pabOTHI JIA0OPATOPHBIX TPHOOPOB;

HCTOPHIO PA3BUTHUS HAYKH — XUMHUS;

(bu3nYecKre U XUMUICCKHUE SBIICHUS;

YTO TAKOE XUMHUYECKHUI SIICMEHT;

MPUMEHEHHE XUMUU B XO3SICTBEHHBIX IEIIAX;

OCHOBHBIC TPeOOBaHUS K IPOSKTHBIM M UCCIICIOBATEIILCKIM paboTam;
CIIOCOOBI PeICHHS HECTAaHJAPTHBIX 33124

npaBujia 0e30macHO paboThl B KAOMHETE XMMUU;

W3yUYCHHE MTPABUJI TEXHUKH OE30MACHOCTH U OKa3aHUS NIEPBOI TOMOIIIH;
npaBuiIa OOpAIEHHs C BEIIECTBAMU;

npaBmia paboTel ¢ JabopaTtopHbiM oOopyaoBanueM; O  mopsigok opranuzanuu padodero
MecTa.

npaBuia 6e30macHOCTH paboThl B Ja00paTOpUU U 0OpallleHHs ¢ BEIeCTBaMH;
npaBuia cOOPKH U pabOThI Ta0OPATOPHBIX MPUOOPOB;

OIPEACIICHUEC MACChI U o0bema BCIICCTB,

Yyamuecs J0IKHBI ymemo.

ad

OIIpeNIeNIATh 1Ieb, BBLAETATh OOBEKT MCCIIEJOBAHUS, OBJIAJAETh CHOCOOAMH PEruCTpaIiu
MOJIy4eHHOM nHpopManuu, ee 00paboTKH U 0POPMIICHNUS;

MOJIb30BaThCs MH(POPMAIIMOHHBIMA HCTOYHUKAMH: CIPABOYHUKAMH, HHTEPHETOM, YU4eOHOU
JINTEPATYPOIl.

OCYIIECTBJIISAThH J1a00OPaTOPHBIN IKCIIEPUMEHT, COOI0/Iasi TEXHUKY 0€30MacHOCTH;

paboTaTh CO CTEKJIOM W PE3MHOBBIMHM NPOOKaMH MpHU MNPUTOTOBICHUU NPUOOPOB  IJif
MIPOBEJICHUS OTIBITOB;

OTIpEIETISATh KAYECTBEHHBIN COCTaB, a TaK K€ SKCIIEPUMEHTAILHO JI0Ka3bIBaTh (PU3UUECKUE U
XUMHUYECKHE CBOMCTBA HCCIICAYEMBIX BCIICCTB,

HaXOJUTh NMPoOJIeMy U BapHUaHThI €€ PEeLICHMUS;

paboTaTh B COTPYAHUUYECTBE C YWICHAMHU I'PYMIbl, HAXOAUTh U UCIPABIATh OMUOKU B paboTe
JIPYTUX YYaCTHUKOB I'PYIIIIBI;

YBEPEHHO ACPKATH cebs BO BpPEMA BBICTYIUUICHHUS, HUCIIOJB30BAaTh Pa3jIMYHBIC CpPEACTBA
HarJi1iTHOCTHU IIPHU BBICTYIIJICHUU.



0 BecTu AMCKYCCHUIO, OTCTAaUBATh CBOIO TOUKY 3pEHUS, HAMTH KOMIIPOMHUCC;

O MMpOBOAUTH COOIPOC HACCIICHUSA: COCTABJIATH BOIIPOCHI, YMCTh OGH.[&TBCH.

VYyamuecs TOKHEI 61a0emb.

HaBreikamu 00paboTKy mosrydeHHON wHpopMaImu 1 ohopMIIsTh €e B BUAE cooOmeHwus, pedepara

HIJIN KOMHBIOTepHOfI MMpe3CHTAIN 0 Haseikamu OKCIICPUMCHTAJIBHOT'O IMMPOBCACHUA XUMHUYCCKOI'O

aHaJIn3a.

MOHI/ITOPI/IHI‘ PE3YJIbTATOB BBIIIOJIHCHUA ueneﬁ U 3aa4 NporpaMMEI IIPEAIIoJIaracTt

HaGJ'IIOI[eHI/Ie 3a JCATCIBbHOCTBIO YUAIlIUXCA HAa YPOKaX, OTCIC)KUBAHNE KOJIMYECTBA YUalllUXCs,

3aHMMAIOILIMXCS UCCIIEA0BATENBCKON U IPOEKTHOM EATEIBHOCTBIO U €€ PE3YJIbTaTUBHOCTH.

ba3oBblil ypOBeHb Yuawuecs

00J1ICHbL 3HAMb:

IIpaBUjIa 3KOHOMHOI'O pacxo/ia FOPIOYEro U peakTUBOB;

HOPSI0K OPTaHU3ALMK CBOETO pab0Yero MecTa;

IIpaBuna 3KOHOMHOI'O pacxo/ia FOPIOYEro U peakTHBOB

Heo6xonuMocTh yMEPEHHOTO yIOTpeOIeHNs BUTAMUHOB, OEJIKOB, )KUPOB U YIJIE€BOJOB JUIS
3JI0pPOBOT0 00pa3a KU3HU YEJIOBEKa,;

[TaryOHOe BAMsIHHE HEKOTOPBIX MUIIEBBIX JOOABOK Ha 3/I0pPOBBE YEIIOBEKA;

KauecTBeHHbIE peakiiy Ha OEJIKU, YTI1€BOIbL;

Yuyammecs npuoOpeTaIOT CJeIyomue YMeHUs] M1 HABbIKH:

OTIPENIeNATH 1ElTb, BBIACTATh OOBEKT HUCCIIEJOBAHUS;
OCYILECTBIIATh KPUCTAUIM3ALMIO, BBICYIIMBAHUE, BBIIAPUBAHUE, ONPEACIATh IJIOTHOCTh
UCCIIETyeMbIX BEIIECTB
HaOJI01aTh M U3Yy4aTh SIBJIEHUS U CBOMCTBA;
OTIHCHIBATH PE3YNIbTATHl HAOIOICHHIA,
co3/1aBaTh HEOOXOMMbIE TPUOOPHI;
NPEJCTABIIATh PE3yJIbTAaThI UCCIICAOBAHMM B BUE TaOIHI U TpaduKoB; O 1e1aTh BHIBOMIKI;
00CyX/1aTh pe3yJIbTaThl 3KCIIEPUMEHTA, y4aCTBOBATh B TUCKYCCUH, YBEPEHHO JI€pKaTh ce0st
BO BpeMs BBICTYIUICHHUS, HCIOJB30BAaTh pA3UYHBIE CpPEACTBA HATJSIIHOCTH TIPU
BBICTYIIJICHUHU; 0 OCYILECTBIISATh MPOEKTHYIO JESATEIbHOCTb.
OCYILECTBIIAATh C COOJIIOZCHNEM TE€XHUKU O€30MacHOCTH JIEMOHCTPAILMOHHBINA U J1abOopaTOpHBIH
HKCIIEPUMEHT;
OCYIIECTBIISITh KPUCTAJUIM3AIMIO, BBICYIIMBAHWE, BBIIIAPUBAHKE, OIPEIENATh IUIOTHOCTH
UCCIIETyeMbIX BEILECTB;
UMETb HEOOXOIMMBIE YMEHHS M HABBIKU B MBIThE U CYIIKE XUMHUECKOU TIOCY/IBI;
[OJy4aTh PacTBOPHI C 33aJaHHOM MaccoBOW JOJel M MOJSpHOW KOHLEHTpamuen, paboTaThb C
pacTBOpaMH pa3IMYHbIX BEIIECTB;
HAXOJUTh MPOOJIEMY U BAPUAHTHI €€ PEIICHUS;
OpraHu3oBaTh CBOM Yy4eOHBIM TpyJ, MOJB30BATHCS CHPABOYHOW M HAy4yHO- TOMYJISIPHON
JIUTEPaTypoOH;
nucath pedeparsl, IPUIEP)KUBASCH ONPEICIIEHHBIX TPEOOBAHNUH;
paboTaTh B COTPYIHUYECTBE C WIECHAMU TPYIIbI, HAXOAUTh M UCHPABIATH OMMOKH B paboTte
JPYTUX YYACTHUKOB TPYIIIBL;
BECTH JMCKYCCHIO, OTCTauBaTh CBOIO TOUKY 3PEHUs, HAUTH KOMIIPOMHCC;



* YBEpPEHHO JepkaTb ce0s BO BpeMs BBICTYIUICHHS, MWCIOIb30BaTh pa3IMYHBIC CpEICTBA
HaIIIHOCTHU IIPU BBICTYIUICHUU

*  BBINOJHATH HECIOKHBIE XUMUYECKUE OIIBITHI, II0JIb30BAaThCS XMMUYECKOHM IIOCYI0H, PEaKTHUBAMH,
HarpeBaTeIbHBIMH TPHOOpaMH;

* OKa3bIBaTh MEPHI IEPBOM TOMOIIY;

+ HaOII0aTh M U3y4YaTh SBJICHUS U CBOWCTBA;

* YMETb COCTaBJIATh YPABHEHUS, XapaKTEPU3YIOLME CBOMCTBA BELIECTB;;

+ pewmarb 3aJa4M pa3sHbIX TUIIOB;

*  COCTaBIIATh OTYET O paboTe; 0 OCYLIECTBIATh IPOEKTHYIO JESATEIbHOCTD.

IIpoaBMHYTHIH YPOBEHb
Yyanuecs J0JKHBI 3HATH:
Teoputo cTpoeHust oprannyeckux coenuHenuii A.M.byTiepoBa ¢ 1oka3aTenbCTBaMu MOJIOKEHUI Ha
IpuMepax OpraHuYECKUX BELIECTB;
N3omepuio 1 rOMOJIOTHIO OPTaHUYECKUX COCTMHEHHUI;
Pacuetnbie popMyIbl U aNTOPUTMBI TUIIOBBIX 3a7a4;
CrpoeHue, pU3NYECKUE H XUMHUYECKHE CBOMCTBA OPTaHUICCKUX BEIIECTB;
@opMyIibl TUITUYHBIX OKUCIUTENEH U BOCCTAHOBUTEIEH;
3aKOHOMEPHOCTH TMPOTEKAHHUS OPTaHUYECKUX OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX peakiuii; 0O
MeToauKy cOCTaBIEHUSI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLIUNA PA3IMYHBIMUA METO/IaMU;
0 Krnaccudukanuio renoyex npeBpanieHiii OpraHunaecKiuX COSTMHEHUH.

Yuamuecsi 10/5KHbI YMeETh:

Onpenensarb TOT WIK UHOW TUI paCYCTHBIX 3a/1a4;

AHanM3upoBaTh YCIOBHS 3aJaHUN;

BBIABIATE XUMUUECKYIO CYLTHOCTD 33Ja4H;

CocTaBnsTh ypaBHEHUSI BCEX XUMUYECKUX MPOIECCOB, 3aJaHHBIX B YCIOBHIX 3aa4H;
[Ipon3BOaAUTH MaTEMAaTUUYECKHE PACUCTHI;

Hcnonbs30BaTh HECKOJIBKO CIIOCOOOB MPHU PEIICHUH 3a/1a4H;

CocTaBnsATh ypaBHEHUS OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX PEAKIMI OPraHMYECKUX COEAMHEHUM
Ha OCHOBAaHUH METOOB: AIEKTPOHHOTO U AJIEKTPOHHO-UOHHOTO OanaHca;
Ocy1iecTBIATh HEMOYKH MPEBpaIeHUH JTH000T0 THIIA;

YMeTh pemarh 3aJaHus [0 OPraHMYEeCKON XUMHUH Pa3IMYHBbIX YPOBHEU CI0KHOCTH.

[Tporpamma ciocoOCTBYeT:

DOopMHUPOBAaHUIO HHTEpeca K Yy4eOHO-UCCIIENOBATEIbCKON NeATeNbHOCTH, KaK HeoO0XOAUMOMn
COCTaBHﬂIOHlefI O6y‘—IeHI/I$I N TICPBOHAYAIBHBIX YMeHI/Iﬁ N HaBBIKOB ITPOBECACHHA I/ICCJIeJIOBaHHfl;
Peanuzanuu MexaHu3Ma BKITIOYEHHUS YUAIIUXCS B OMBITHO-IKCIIEPUMEHTAIBHYIO paboTy;
O0ecreueHnIo IHPIpOKOﬁ BO3MOXHOCTH IJII «TPaHCIIIIHUHN» JIMYHOCTHBIX, TBOPUCCKHX KadYCCTB,
DopMHUPOBAHUIO HOBOTO CIOCO0a JEUCTBUMN, C YCBOEHHBIM CTAphIM MHJWBUYAJIbHBIM OIBITOM, C
HOBBIMH TPEOOBAHUSAMH €TI0 IPUMEHEHUSI.

JlaHHas mporpamMma peajiM3yercsl 10 ceTeBOMY B3auMoO/elicTBHI0O coBMecTHO ¢ MAOY
"T"onsimmanoBekast COLL Ne 4" (TIpunoxenue 3). OTAenbHO B3SIThIE TEMbl IPAKTHUECKON 4acTh
OyayT ocBaMBaThcsl Ha Oa3e ceTeBOro mapTHepa.



®opMBbI OABEICHUSI HTOTOB pPeaJM3alui MPOrpaMMBbl:

1. Bxoasimasi JTMAarHOCTHKA — HAaOJIIO/ICHHE, TECTUPOBAHUE aHKETHPOBAHUE 00YJaIOITUXCS;

2. IIpomexkyTouHasi aTTeCTALUS IPOBOIUTCS €KETOJHO IO UTOTaM KaXKJIOTO MOTYTOIHSL.
@®opMbl TPOBEEHUS - MTEAArornyeckoe HabIoIeHe, TECTUPOBAHKE, 3alIUTa IPOECKTOB,
(OTOBBICTABOK, MYOJIMKAIIMN MAaTEPUAIOB Ha CaliTe OpraHU3alli, BHITYCK JHUCTOBOK, CTEHTa3eT.
Pe3ynbTarhl mpoMeKyTOYHOM aTTeCTallUU CIIY>)KaT OCHOBAHHUEM IS [TepeBojia 00yJaroierocs Ha
cIIeyIoIui dTan uiay rox ooydenus. 3. UrTorosast arrectanusi IpOBOAUTCS 110 3aBEPILIEHUU
BCero Kypca o0yuenus o nporpamme. GopMel poBeIeHUs — UCCIIEA0BaTENbCKasi paboTa, yueOHO
— MCCIIEIOBATENIbCKHE KOH(EpeHIINH, MyOIMKallud MaTepHaioB Ha caliTe OpraHu3alliy, BBITYCK
JUCTOBOK, CTEHTa3eT.

Jlis ocyiecTBiIeHNs JUArHOCTUKHU B 00JIACTH METANpPEAMETHBIX U TMYHOCTHBIX PE3yJIbTaTOB
UCTOJIB3YIOTCS METOJT TIEIarOTMYECKOTr0 HAOIIOICHHS], TPOSKTHBIE METOIUKH, METO/]
AHKETUPOBAHUS U JIp.

OpuuM U3 MoOKazareied pe3ylbTaTUBHOCTH SBJSETCS Y4YacTHE JIE€TCKOIO OOBEIUHEHHS B
OJINMITMA/IaX, KOHKYPCAX.

(I)opMa Oﬁy‘IEHHH —O4YHad U C IPUMCHCHHUECM JUCTAHIUOHHBIX TEXHOJIOTHUH.

Peanm3anust mporpaMMbl ¢ HCIIOJIB30BAHUEM JUCTAHIIMOHHBIX TEXHOJIOTUH OpraHu3yeTcs B popMme
BHJICOYPOKOB, C TMOMOIIBIO CHCTEMbI YIpaBJICHHs MPOCKTaMH B pexume ommaitn - Trello
MIPOrpaMMBI JUIsI TPOBEIeHUS OHIaH-KoHpepeHuit — ZOOM, a Taxke Ipymi Kjacca B COIHATbHOM
cetu BKonrakTte nnu Viber. KonTposnb BeinomHeHHs 3a1aHui GUKCUPYETCS TOCPEICTBOM (POTO UITU
BHJICOOTUETOB, II0 UTOTaM 3aHSTHS.

@opMbI OPraHU3aluu AesITeJIbHOCTH
OcHoBHBIE (OPMBI OpraHU3AIMH JACSITSIBHOCTH 00YJarOIINXCSI:

. TPYIIOBBIE;
. VH/IUBUYAJIbHBIE,;
. (dbpoHTaNBHBIC; 0 MUCTAHIIMOHHBIE.

3anHsaTHs narT Xxopouui 3pdexT Torna, Koraa npoBoasATcs cucreMarudecku. [loaTomy mo
JTOMUHUPYIOIUM (popMaM OpraHu3aIuu ASSITEIHbHOCTU JeTEH PEANOIaratoTcs 3aHTHS B TPyIIax.
Enununeii yueOHOTO BpeMEHH B 00beTMHEHUH SIBIIIETCs yueOHoe 3aHsATue. Mcxons us3 uenei,
3ajad, MO3HABATEIbHBIX WHTEPECOB U WHIUBUIYAIbHBIX  BO3MOXHOCTEU
oOyJaromuxcsi, 00pazoBaTebHasl IEATEIbHOCTh PEATH3yeTCs B Pa3IMUHBIX opMax:

3aHATUE-TIPAKTUKYM;
3aIUTa MPOCKTa;
SaHSITI/Ie-)II/ICKYCCI/IH;
3aHITHE-IKCKYPCHS,;
Oecena;
3aHITHE-UTPA;
3aHATHE-KOHKYPC;
3aHITHE-BUKTOPHHA;

nabopaTopHas (TpakTuueckas) padbora;

OO0 0O0oOooOooOooOo d

3aHATHUC-KBECT,



0  jgexuusa-IHaor;

O keiic-nmaboparopus;

OTHOIIEHHA MCXKAY ACTbBMH B TI'PYHIIC CTPOATCA MNPEUMYIICCTBECHHO 4YEPE3 Ime€aarora, OH
OpraHnu3y€T UX COBMCCTHYIO ACATCIIBPHOCTb H O6HIeHI/Ie. HOBTOMy Ha HepBBIfI IUIaH BBICTYIIAKOT
MCTOABI OpraHu3anuu JETCKOI'0 KOJIJICKTHBA: KOJIJICKTUBHBIC CIWHBIC Tpe6OBaHI/I$I, KOJJICKTHUBHOC
CaMOyIpaBJICHUC, MCTO/ KOJIJICKTUBHOM MNEPCICKTUBLI U T.O.

Cpez[H MCTOAOB (bOpMI/IpOBaHI/IH OIIbITa coo6pa3Horo IMOBEACHHSA U OCHOB C€CTCCTBCHHOHAYYHOI'O
MHUPOBO33PCHUA o6yqafom1/1xca BBIACIIAIOTCA:

0 Meronapl, MOBBIIAKONIME  I103HABATEIbHYIO  AKTHUBHOCTh  (JIEMEHTApHBIM  aHamus,
MOJEIIMPOBAaHUE, METOJ BOIPOCOB, IIOBTOPEHHME, pELUICHHE JIOTUYECKHX IpoOieM,
AKCIIEPUMEHTHPOBAHUE, OTIBITHI);

O MCTO/bI, HAIIPAaBJICHHBIC Ha ITOBBLIIICHUC 3MOI_II/IOH2UIBHOI\/JI AKTUBHOCTH (I/II‘pOBBIG IMPpUCMBI,
CIOPIIPHU3HBIC MOMCHTEI, 3JICMCHTLI HOBI/ISHLI);

O MCTOAHI, CHOCO6CTBYI-OH_II/IC YCTAHOBJICHUIO CBs3CH MCKAY pa3JIMYHbIMU BUAAMU NCATCIBHOCTHU
(HepCHeKTI/IBHOC IJIAaHUPOBAHUE, OITIOCPECAOBAHHOC IIEPCKIOYCHUEC HAa APYTYIO ,ZLCHTCJIBHOCTB);

O MCTOJbl MOTUBAIIUU U CTUMYJIMPOBAHUA CaMOCTOSITEIILHOU JCATCIIBHOCTHU 06y‘-IaIOHII/IXCH
(cozmanue mTPOOJIEMHON CHUTyallMd, 3IBPUCTHYECKOE HaOMIofeHue, jabopaTopHas pabora,

HCCTIEIOBAHUE);
0 wmetomsl oOy4deHus u pa3BUTHUS TBOpYECTBa  (METOJ o0Opa3Horo
BUJICHUS, METO/]T IPUTyMbIBaHU );

O wmeTton mpoOIeMHBIX CUTyalUil (HCCIeI0BaTeIbCKUI METO/I, METO] MPOOIEMHOTO U3JI0KEHHUS);

O HUI'POBBIC U TPCHHUHI'OBBIC MCTO/bI (poneBa;I Hurpa, UMIIPOBHU3allMOHHAA HUI'pa, MCTOL obMeHa

OIIBITOM, METOA MMHUTALlUHU, MCTO/ I‘pynHOBOﬁ AUCKYCCHH, MCTOA T'PYIIIIOBOIO peIJ_ICHI/IH); O
MCTO/ MPOCKTOB;

O MCTOABI HCCIIeN0BaTEIbCKOM ACATCIIBHOCTHU (CO3I[aHI/Ie HpO6J’IeMHOI7I CUTyaluu,
AJIbTCPHATHBHBIC BOIIPOCHI, 3a/1a49H 110 MOI[CJ'II/IpOBaHI/IIO);

0 9KCKYpCHOHHBIE METOAbl (IUAIEKTHUKO-MATEPUATMCTUYECKUM, (OpMaNbHO-IOTMUECKUH,
YaCTHBIH).

Bo3pacr gereii, y4acTBYIOIIMX B peaJu3aliii POrpaMMbl
[Iporpamma aapecoBana jietsim 12 — 16 set. B KoIeKTUB IPUHUMAIOTCS BCE JKENaroIIne.

Cpoku peajau3anum NporpamMMsl

[To HOpMaTUBHBIM CpOKaM peayn3aluu oopa3oBarenabHas mporpaMma «HOHBIN XUMHK» paccUMTaHa
Ha 4 roga o0yJeHus:

0 HacrapToBOM ypoBHE — | rox

0 Haoba3oBoM —2 roza

0 wanpoaBuHyToM -1 ron

Pe:xxum 3angaruid
B rpynmax mepBoro roga oOyuenusi 3anumaercss ot 10 denmoBek 1 pasza B Hemeno,
MPOJIOKUTENIBHOCTh 3aHATHS 2 aKaJIeMHUUECKUX Yaca Mo KaXJI0MYy IPEIMETY;.



B rpynmax BToporo u tpersero rojaa o0yuenus 3anumaercs ot 10 yenosek, 1 pa3 B Henento,
MIPOJOJKUTENBHOCTD KayKIOTO 3aHTH 3 Yyaca M0 KaKIOMY IPEAMETY.

Ha yerBeprom romy oOydenus 3aHumaercs oT 10 uenoBek, 2 pa3a B HeEACIo,
IIPOJOJKUTENBHOCTD KaXKIO0r0 3aHATHS 4 Yaca 10 KaKIOMY IPEAMETY.

NupuBuayanabHblil 00pasoBaTebHbIN MAapIIPYT 00y4al0IIerocs.

NunuBuayanbHbli  00pa30BaTeNbHBIA  MapmIpyT  OOYYAIOIIErocs  ONpPENeNsieTcs — Kak

MEPCOHANbHAS TPACKTOPUS OCBOCHHS COJCP)KAaHUS OOpa3oBaHMs, IMO3BOJSIONIA OOYUYaIOIIMMCS
BbIOMpaTh Hanbosee ynoOHbIe (OPMBI M TEMBI JJIsl MPOEKTHOW PabOTHI U sSIBIsIETCS A(P(HEKTUBHBIM
UHCTPYMEHTOM dbopmupoBaHus KOMIIETCHIINH B chepe OIIBITHUYECKON "
IIPOEKTHOUCCIIE0OBATEIBCKOM 1EATENBHOCTH.
WupuBuayanbHbI 00pa3oBaTeNbHBIM MaplIpyT BBICTPAHBAETCS B COOTBETCTBHH CO CIEHU(BUKON
BBIMOJIHAEMON 3a7au, CKJIOHHOCTSIMM U CIIOCOOHOCTSIMH KOHKPETHOI'O OO0ydYarouerocs u
IpearosaraeT Haluyle COBMECTHBIX C nearoroM (popM paboThl — KOHCYJIbTALUH 110 TIOJATOTOBKE K
KOHKypCaM M OJIMMIIMAJaM, ydeOHbIe 3aHATHUS, JJAOOPATOPHBIC 3aHATHUS, BBIC3HBIC MEPONPUITHS,
KOH(EpEeHINH, TPOEKTHI U T.1.

NuauBuayanbHbIi y4eOHbI MU1aH

(pamumust, UM 00ydaronierocs B p.11.)
110 OCBOCHHIO

(HammMeHoBaHUE 00pa30BaTEIbHOW MTPOrpaMMbl) Ha
20__-20  y4eOHsIii TOA B

rpyrie
JICTTUTUTAH TpynoemMkocTh (KOI-BO KOJIMYIECTBO KOJI-BO DopmbI
BI aK.d. 10 MPOTPAMMHOMY aKaJeMHYECKHX YacOB C | YacOB B | MPOMEKYTOUHO
(Moysn) y4eOHOMY TUTaHY) Y4IETOM HeJeN i aTTecTanuu
WHAUBHUIYaTU3alUN 10
BCEr | TEOpPHW | MPAKTUK | BCEr | TEOpU | MPAKTUK
0 s a 0 s a

ITemaror /




Conep:xanue pasaesnoB 00ydeHUst

I. Xumuueckuii kaaeiigockon (129 yacon)
CTapToBblii YPOBeHb (20 yacoB)

1. BBoaHoe 3aHsiTHe. 3HAKOMCTBO C YYaIl[UMUCS, aHKCTUPOBAHKE: (YTO MPHUBEIO TEOS B
Kpyxkok —HIOHbIi1 xumukl). 3HAKOMCTBO KPYXKKOBIIEB C HMX OOS3aHHOCTSAMHU M 00OpYIOBaHHEM
pabouero mecta, 00CyXJIeHHE U KOPPEKTUPOBKA IJIaHa PabOThI KPYXKKa, MPEATI0KEHHOTO YUUTEIEM.
Kpatkue cBeneHuss M3 HUCTOPUU Pa3BUTUS XUMHUYECKOW HAyKH OT OTACNbHBIX 3HAHUM [0
L[eJICHANPaBICHHOI0 M3YyUeHUsl BEIIECTB U MpolleccoB. XUMHsS — Hayka O BellecTBax. Bemiecta
BOKpYT Hac.

Ipaktukym «Onucanve (HU3UIECKUX CBOMCTB BEIIECTBY»
«DPu3nyYecKrue U XUMUYECKHUE SIBICHUS)

2. Hmenem MenpeneeBa, uiu J{oM, B KOTOPOM «GKHMBYT» XUMHYECKHUE 3JIeMeHThI JKu3Hb
u nearenbHocTh [I. M. MenneneeBa. MicTopust OTKpBITHS IEPHOIAYECKOTO 3aKOHA.

3. «Camoe ynuBUTeIbHOE HA IJIaHETe BellecTBO-BOAa» PacmpeneneHue BOAbI Ha
3emute. Boanbie pecypcsl cTpanbl. Boja B ObITY, MPOMBIIIIEHHOCTH, CETCKOM XO03HUCTBE, IPUPOJIE.
AHOMasbHbBIE CBOMCTBa BOAbI. JluctmmmpoBanHas Boja. Tspkenast Boja. OCHOBHBIE MCTOYHUKH
3arpsi3HEHUS] BOJHBIX OACCEMHOB, IMOCIEACTBUS 3arpsi3HEHUs. Mepbl OOpBOBI C 3arpsi3HEHHEM
OacceitHoB. MeToabpl OYUCTKU BOJBI. [lepCrieKTUBBI pa3BUTHS BOJAOOYHCTKHA. MeTosbl 00paboTKH
Bozbl. [IpoOnema mpecHOW BOABI, MyTH €€ MoiydeHus. PamnuoHanbHOE HCIONb30BaHHE U OXpaHa
BOJIHBIX PECYPCOB.

Ba3oBblil ypoBeHDb (69 yacoB)

1. OcHoBHbIE XUMHYECKHEe TOHATHS

BemectBa. Cmecu. Xumuueckasi popmysna BemiecTBa. PacueT OTHOCUTENBHON MOJNEKYISIPHON
Maccbl. BaneHTHOCTh XMMHYECKHX 3JIeMEHTOB. OmnpeneneHue BaJ€HTHOCTH MO XHUMHUYECKUM
dbopmyna. CocraBieHHE XHUMHYECKHX (OPMYJ IO BaJE€HTHOCTH. MaccoBasi OJs DJIEMEHTa B
BenlecTse. BeiBo xuMudeckux ¢popmyn BeutectBa. Koianuectso Beniecrsa. Moab. MonsipHast Mmacca.
OObeMHbIE OTHOLIEHWS Tra3oB. 3akoH ABoraapo. MomspHbiii 00beM ra3oB. OTHOCHTENbHAs
IUIOTHOCTh Ta30B. XHUMHUYecKHe ypaBHEHMs. COCTaBlIeHME YpaBHEHHH XHMHUYECKHX pEaKIuil.
CKOpOCTL XUMHAYECKON peaKknuu. CDaKTOpLI, BJIMAKOIIHC Ha CKOPOCTH XUMHYIECKOHN pCaKknuu.

2. OcHOBHBIE KJIACChI HEOPTAHMYECKHX BeleCTB

Maxkpo-, MHUKpO- M YJIbTpa- JJIEMEHTBl B HameM opraHu3me OKCuabl; Ha3BaHMUE,
Kkiaccugukanus, cBoiicrea. OCHOBaHUs: Ha3BaHUE, Kiaccudukaiys, ceoiictBa. Kucinorel: Ha3BaHue,
kiaccudukanus, cBoiictea. Muaukaropsl. Munukaropsl. ®enondranens. Jlakmyc. Metunopanx.
N3MmeHeHne 1iBeTa B pa3IM4HbIX cpefax. PacTurenbHble MHAUKATOPBI.
Comnu: Ha3BaHuWe, Kiaccuukauus, cBoiicTBa. ['‘eHeTnyeckas CBS3b OCHOBHBIX KJIAcCOB
HEOpPraHMYECKUX BEIIECTB.

IIpakTnyeckas padora: PemeHne skcriepUMEHTaNbHbBIX 3a1a4 10 TeMe: OCHOBHBIE KJIacChl
HEOpPraHMYECKUX BEIIECTB.

3.PactBopsl. PacTBopeHHOE BeniecTBO. PactBopuTtens. dakTopsl, BIUSAIONIME HA PACTBOPEHNE
BemiecTB. CriocoObl MPHUroTOBJIEHUS pacTBOpoB. IloHsATHE O MaccoBoil /0Jie pacTBOPEHHOIO
BelIeCcTBa. JTallbl IPUrOTOBIEHUS pacTBopa. [IpaBuia paboTsl ¢ BecaMH U MEPHBIM IHIIUHIPOM.

4. Bo3ayx. CocraB Bo3ayxa. Kucnopon, ero cBoiictBa u mpumeHenue. [lomydaem KUCIopo.

Kucnopon — ucrounuk xu3zHu Ha 3emse. Kucnopon-neBuaummka. Kak oOHapyX uTh KUCIOPOA?
VYriekucnslii ra3 B BO3AyXe, BOJE, TPOIYKTAaX MUTAHUS.



5. Meramnbl. @usnueckue cBoicTBa MerauioB. (CBoiicTBa W NPHUMEHEHHE Kejesa.
PxxaBumHa. buosnornueckas poiib xeinesa.

6. Hemeramibl. Yromb, rpadut W yrieKuciblid Tra3 - AeTH yriepona. Mx cBoiictBa u
MIPUMEHEHUE.

Cnupr, ero cBoicTBa. BiusiHME 3TUIIOBOTO CIMPTa HA KUBbIE OpraHu3Mbl. [1macTmaccsl.

[Tonustriien. [lonb3a u Bpea NOAUITUIICHA.

7. BeJIKM, )KMPbI, YIJI€BOJbl B IMTAHUH YeJI0BeKA.

Baxueiime KOMIIOHEHTHI MUY, 3HAYCHUE OCIIKOB, )KUPOB, YTIIEBOI0B, MUHEPATBHBIX
BEIIECTB B MUTAaHUU. Talnuila pacxoaa SHEPTUH NPU Pa3IUYHBIX BUIAX JIEATEIBHOCTH YEIOBEKa.
benku, 3HaueHue u npuMeHenune. belku pacTUTENBHOTrO U AKUBOTHOTO MPOUCXOXKIeHus. benku B
MsCe, MOJIOKE, sillax U Apyrux npoaykrax Mx cBoMCTBa U 3HaYEHUE VISl )KUBBIX OPraHU3MOB.

PacnioznaBanue GenkoB. XKupbl. 3HadeHHE U IPUMEHEHHE )XKUPOB (HE TOJIBKO B MUILE).
[Tonb3a xkupoB B nUTaHUM YenoBeka. JKUpbl B cemeukax, opexax, anejabCuHe U MoJioke. Mx
CBOMCTBA M 3HAYEHHUE IS )KUBBIX OPTaHU3MOB.

['moko3a, caxap, Kpaxmai, LEUII003a - YIJIEBOJAbI ClaJKue U He o4yeHb. VX cBoiicTBa u
3HAQUEHME JJIs1 AKUBBIX OPTraHU3MOB. YTIIEBOJbI = yIiepo + BoJa — He Bce Tak npocto. Caxap — eue
HE 3HAYUT «ciaakuity. Bkyc xieba, BepMuILIeIn, KapTOIIKH, JieneHoB. Kak pacno3Hars caxap u
Kpaxman?

Buramunbl, ux kinaccuuKanys W 3HAYCHHWE JUISI OpPraHM3Ma dYelnoBeKa. VICTOYHUKH
MOCTYIJICHUS BHUTAMUHOB B uejloBedYeCcKUil opraHu3Mm. CojaepaHue BUTAMHUHOB B MHILIEBBIX
MpOayKTax. AHTUBUTAMHUHBI. ABUTaMUHO3. CocTaB nmpoaykToB nuTanus. [lumiessie 700aBKU.

8. PacueThl 10 ypaBHEHUSIM XUMHYECKHX PeaKnuid
Boruncnenue maccsl BellecTBa .Bbruncienue odbema BemiecTBa. BblunciieHne Macchl BEILECTBA
,ECIIM U3BECTHA Macca JIpyroro ,CoJAEprKallero ONpeeIeHHYI0 100 npumeceil. Teopetnueckuii u
MIPAKTUYECKUI BBIXOJI IPOAYKTOB peaklMK. BbrurciieHne Macchl MPOJyKTa Peakuu, €CIu OJHO U3
HCXOJTHBIX BEILIECTB B3SITO B U30BITKE.
9. Xumus u TBOsI Oyayuiasi npodgeccus 0630p mpodeccuti,
TPeOYIOMIMX 3HAHUS XUMUU:

ATpOHOMBI, OBOIIEBOJBI, IIBETOBOABI - Oecela C MpUIVIAlIEHHeM chenuanucta. YTo Takoe
naHapTHRIN au3aitH?

Menununckue paboTHukH - becena ¢ npurnamenueM crnenuanucra. [Ipodeccun, cBsizaHHble ¢
MEIUIIMHON: Bpauu pa3IuyHON CHEUAIbHOCTH, MEACECTPHI, JIAOOPAHTHI.

[Ipodeccus papmaneBta 1 npoBu3opa DKCKypcus B anrteky. [Ipodeccus dapmanera u
npoBu3opa. [I[pou3BoIcTBO NeKapCcTB

Kto roroBut mist Hac npoaykTel nutanus? [uieBas MpOMBIIIEHHOCTh U €€ CIIEIIUATUCTHI:
TEXHOJIOTH U MHOTHUE JIpyTHe Omnnaiin — skckypeust o Hedrexummueckoit
kommannn «CUBYP XommuHr.

IIpoaBuHVTHIN YPOBEeHDb (40 yacoB)

Oprannyeckasi XuMus
1. OCHOBBI OPraHu4YecKO XUMHHU

Teopus ctpoenuss opranmdeckux BemectB A.M. bytnepoa. CTpykTypHBIE (HOPMYIIBI
OpraHMuecKuXx BemecTB. M3omepus u romosorus. OCHOBHBIE KJIACChl OPraHUYECKUX BELIECTB.

3aau Ha BBIBOJI XUMHUYECKUX (POpPMyYsT OpraHMdyeckux BeulecTB:l) Ha OCHOBaHMM MacCOBOM
JIOJIX 3JIEMEHTOB; 2) Ha OCHOBAHMM OTHOCHUTENBHOM MJIOTHOCTH TI'a3000pa3HOr0 BEIIECTBa IO
JIPYroMy ra3zy, MacCOBOM JIOJI SJIEMEHTOB U 00IIeH (GOpMyITbl TOMOJIOTHYECKOTO psijia 3) o mMacce,
00bEMy WJIM KOJIMYECTBY BEIIECTBA MPOAYKTOB CrOPaHUs OPTaHMYECKOro BEIIECTBA; 3) MO OOIMIHUM
(opMyaM roOMOJIOTHYECKUX PSIIOB OPraHMYECKUX COEAMHEHHH.



JlaGopaTopHas padora « KauecTBeHHbIe peaKIIuM HA OPraHuvYecKye BelecTBay

2. PacyeTnl M0 XUMHYECKNM YPABHEHUSM M 3aKOHOMEPHOCTSIM NMPOTEKAHUS

XUMHYECKHX pPeakuuid
Haxosxnenne maccel (00beMa, KOJIMUECTBA BEIIECTBA, KOJIMYECTBA CTPYKTYPHBIX YaCTHUII) HCXOAHOTO
BELIECTBA WJIM MPOJAYKTa pEaKUMU IO U3BECTHOM Macce (KOJMYECTBY BEILECTBA, KOJUYECTBY
CTPYKTYPHBIX YaCTHII) HCXOJHOTO BEIIECTBA WJIM MPOAYKTa peakiuu. MaccoBas (0ObeMHast) JOJs
BBIXOJIa MPOJYKTa peakiuu. Perienre 3aa4 Ha BEIUMCICHUE MacChl MM 00bEMa MPOAYKTa PEeaKIlIuH,
€CJIM OJTHO U3 pearupymollrx BEUIECTB JaHO B U30bITKe. PelieHne 3aa4 Ha BHIUKMCICHHE MacCOBOM
i 00BEMHOM JTOTM BBIXO/1a IPOAYKTA PEAKIMH OT TEOPETHUYECKH BO3ZMOXKHOTO. Perenue 3aiay Ha
BBIYUCIICHHS 110 XUMUYECKUM YPaBHEHUSIM, €CIIU OJTHO M3 UCXOJIHBIX BEHIECTB COACPKUT PUMECH.
Pacuersl 10 TEPMOXUMHUYECKUM YPABHEHUAM PEAKLIUN.

JlabGoparopHas padora «HaxoxaeHnune MaccoBOi 10JIM PACTBOPEHHOI0 BelIeCTBA 110
HU3BECTHBIM JAHHBIM PearMpyrIuX ¢ HUIM BelleCTB»

3. I'eHeTnuyeckasi CBSA3b MeK1y OCHOBHBIMH KJIACCAMM OPTraHUYeCKHX
coeIMHEeHUI ['eHeTnueckue psibl yIJIEBOJOPOAOB. [ 'eHeTHYeCKHe psbl
KHCIIOPOJICO/IEPKALLMX OPraHUYECKHUX BellecTB. [ eHeTnyecKue psipl a30TCOAEpKaIINX
OopraHu4ecKkux coenuHeHnii. OObeIMHEHNE TEHETUUECKUX PsAIOB. Perienue yrnpaxHeHui Ha
OCYUIECTBJIEHUE IIPEeBpallleHH. PellieHne reHeTHYeCKrX NEenoueK pa3InuHbIX TUIIOB.
Pewrenue 3aganuii onumMnuaz pa3iMdyHOro YpOBHS 10 XMMUU IPOLUIBIX JIET.

JlabGopaTopHas padora «IloayueHnue cJj10:kHOT0 dpupar»

4. OKucINTebHO-BOCCTAHOBHUTE/IbHbIE PeaKINHU

Baxmueiimmue okucnautenan U Boccranoputenn. Oco0eHHOCTH paccTaHOBKA K03 pHUIIMeHTOB METOI0M
ANEKTPOHHOrO OajaHca B ypaBHEHUSAX C OPraHMYECKUMU U HEOPraHMYECKUMHU BeliecTBaMu. Merton
ANEKTPOHHO-UOHHOTO OanaHnca (MeTo Imolypeakiuii). BnusHue cpenbl Ha POyKThl OKUCIUTENBHO-
BOCCTAHOBUTEJBHBIX peakuuil. Pacuerbl MO ypaBHEHUSIM OKHUCIUTEIbHOBOCCTAHOBUTEIIBHBIX
peaKkuuid.

JlabopaTopHasi padora «OKHCIMTEJbHO-BOCCTAHOBUTE/IbHBIC PEAKIINH B OPraHN4YeCKOH
XUMHUN»

5. Pemienue KOMOMHUPOBAHHBIX M IBPUCTHYECKHUX 3a/1a4
ANTOPUTMBI pelieHrss KOMOMHUPOBAHHBIX 33/1a4. 3a/1a4yi Ha CMECH OPraHUYECKUX BEIIECTB.

OcoOeHHOCTH ONTMMITUAAHBIX 33/1a4. PacueTHbIe 3a1a4n paifloHHOTO U 0OJIACTHOTO Typa
XUMUYECKUX OJIMMITHA]T TTPOILIBIX JIET. DBPUCTUUYECKHUE 3a1aUH.

6. IIpupyueHsbl, HO ONIACHBI

Kucnorsl u ux Bo3zAelicTBUE Ha OpraHu3M 4YeloBeka. Besnecymas cepHas KHCIOTA.
XUMHUECKOE BO3JICHCTBHE CEPHOU KUCIOTHI Ha METAJUIbI, HATYpaJbHbIE U CHHTETUYECKHE TKaHHU,
OeNoK M JApyrue OpraHMYecKHe BellecTBa. Mepbl MEpBOW MOMOIIM MPU MOMAJAAHUU KUCIOT Ha
OKpY’KaloIllue MPeaMEThI, OACKIY, KOXKY. «llasnbHas kucimoTay.

[Memoun u menoveconepxkamue cmecu. Kaycrtuueckas coma. M3Bects. OtOenuBarenu. llemeHr.
Mepsl 1iepBOM NOMOIIM TpPH TMONAJAHUU WIEJIOUYEeH U IENO0YEeco/IepKalluX CMeceid Ha KOXKHBIE
ITOKPOBBI U OACHKIY.

SAnoBuThie BemeCTBA M TPOTUBOSAUS. Mepbl HEOTIOKHON TOMOIIM TPH OTPaBICHUSIX
XUMHUKaTaMHU.
l'oproune u B3pbIBoOmNacHele BemiecTBa. AneroH. bensun. Ilpupomnsiii ras. Ilomumephsbie
Matepuaibl. [IpenoTBpalienye ciry4aifHOro BO3ropaHMsi STUX U MOJOOHBIX MM BelecTB. Mepbl Mo

TYHICHUIO 049aroB BO3TOpaHUs. HepBaﬂ IIOMOIIB ITPpHU TEPMHUYCCKUX OKOTax. 7. XuMus ¥ TBOSA
oyaywmas npodgeccus 0O0630p npodeccuii, TpeOYIOMMUX 3HAHUS XUMUH:
ATpPOHOMEBI, OBOIIICBOJIBI, IIBETOBOABI - Oeceda C NpHIVIANIEHUEM CHeruaimcra. YTo Takoe

naHAmadTHEIA qu3aiH?



Menunuackue paboTHukY - becena ¢ mpurnamennem cnenuanucta. [Ipodeccuu, cBs3aHHbIe C
MEIUIIMHON: Bpaur pa3InyHON CIEUAIbHOCTH, MEACECTPHI, JIAOOPAHTHI.

[Ipodeccust dapmaneBra u mpoBuzopa DKckypcus B anteky. lIpodeccus dapmanesra u
npoBu3opa. [I[pou3BoJICTBO JIEKapCTB

Kt0 roroBut mns Hac npoayktsl nuTaHua? [lumeBas npOMBINUIEHHOCTh U €€ CIIELHAJIACTBHI:
TEXHOJIOTY U MHOTHE JIpyTHe Omnnaitn — skckypceus o Hedrexumuueckoit komnanuu «CUBYP
XOJIIUHTY.

I1. Be3necymas xumus (88 4yacoB) Craprosstii
YpPoBeHb (12 yacoB)

1. Okckypceust o KyxHe.

IToBapeHHas cosib U €¢ cBoicTBa. [IpuMeHeHue xyopuja HaTpusl B XO3SHUCTBEHHOW JESTEIbHOCTH
yenoseka. Korna coub — 5.

2. JlomamHsisi anTevyKa.

JlexapcTBeHHble Tpenapatbl. JlomamHsas anTteuka, ee conepkumoe. IlpaBuna ucnosb3oBaHUs U
XpaHeHwus JiekapcTB. KauecTBeHHbIE peakiinu Ha GYHKIIMOHAIBHBIE TPYIIIIHI.

AnTeuHslil 1o U ero cBorcTBa. [louemy o Halo IepxKaTh B IUIOTHO 3aKYIIOPEHHOW CKIISTHKE.
JdemoHcTpaunMoHHbIH oNbIT «Bo3ronka moxa»

«3eNeHKay WK pacTBOp OPHILTMAHTOBOTO 3€1¢HOro. HeoObIuHbIe CBOMCTBA OOBIYHOMN 3€JICHKHU.
3.BanHasi KOMHATa WIH YMbIBAJIbHUK.

Mpeuto. OTiinure X035HUCTBEHHOTO MbLIa OT TyaJIeTHOTO.

Ba3oBblil ypoBeHDL (48 yacoB)

1.BanHasi KOMHaTa M/ YMbIBAJIbHHUK.

Mpsuio unn mbiia? OTiandre X03sMCTBEHHOTO MbLIa OT TyaJIeTHOTO.

[lenoynoii xapakrep XO3sSHUCTBEHHOro Mbuia. ['opuT au Mbulo. UTO Takoe <GKUAKOE MBLIO.
CrupaiibHble IOPOLIKK U Ipyrue Moromue cpenacrsa. Kakue nmopomku camele onacHsle. Hano mm
onacarbCsl KUJAKUX MOIOIIUX CPEACTB.

KansuuHaupoBaHHas cojia v TpuHaTpuiidocdat — A 4ero OHM 3/1€Ch.

Counb 151 BAaHHBI M OIIBITHI C HEH.

OKcKypcus «X039iCTBEHHbIE Mara3uHbD)

2. TyaneTHblil CTOJIUK.

JlocboHBI, OyxHW, Kpembl U mpouas mnapgromepus. Moryr Ju MNpeacTaBisiTh ONACHOCTh
KOCMETHUYECKHE npenaparsl. MOXHO M caMOMYy M3TOTOBUTH NUTATEIbHBIM KpeM. Hero nomkHa
oracaTbCsi Mama, MPUMEHSS TUTATEIbHBIA KPEM U JIPYT'YI0 approMepHIo.
Okckypeus «IlapdromepHble MarasuHb»

3.IManuH «6apaavyox»
Kakux ToibKO XMMHUKATOB 3/1€Ch HET — U BCE ONacHbIe!
[TasnpHAs KMCIOTA 3TO HA caMoM Aeine kucioTta? Cynepkiien U Ipyrue CTpOUTENbHbIE MaTEPUAIBL.
KTo Takue «ToOKCMKOMaHbI» U Ha YTO OHU ce0s 00peKaroT. DJAEKTPOIUT — 3TO YTO-TO 3HAKOMOE.
bensuH, KepoCcuH U Apyrue.
OOBLIKHOBEHHEBIN [IEMEHT U €0 OacHBLIE CBOMCTBA.

4.9KCKypcHsl 10 OrOpoAay M CaJi0BOMY YYAaCTKY
MenHsblil 1 Ipyrue Kynopocbl. MOXHO M XPaHUTh MEAHBIA KYIIOPOC B AJIOMUHUEBOU IOCYAE.
Okckypeus «Mara3uHsl JUis cajia U oropoa»

JlaGopaTopHbIii onbIT « B3anMoaeiicTBHe xejie3a ¢ MeIHbIM KyIIOPOCOM » S| TOXMMHUKATBHI.
3a0bIThIC SITTOXUMHUKATBI: YTO C HUMH JI€TIaTh.



MunepanbHbie yI0OpeHHs. 3HAYCHHE PA3INYHBIX MUHEPATBHBIX YA0OpeHU. UeM ormacHbI HUTPATHI.
Kak pacnio3nats MuHepanbHbie yaoOpenus. Kak 1oiro XxpaHaT MUHEpaabHbIC yI00pEHUSI.

5. Xummusi B ObITY. BBITOBBIC XUMUKATHI, UX KJIacCHU(UKAIUI Ha OCHOBEe NMpuMeHeHus. [IpaBuia
oOpamieHusi ¢ mpemapatamu ObITOBOW Xumuu. OTpaBieHHE OBITOBBIMH XHMHUKATaMu (pacTBOp
aMMHaKa, YKCYCHasl KHCJIIOTa, TMEepMaHraHaT Kajiisg, ObITOBOW ra3, yrapHbIil Ta3, MHCEKTHIIM]IBI,
pacTBOPUTEIIH, JTAKOKPACOUHbIE MaTepuan U T.n.) Oka3aHue NEepBOil MOMOIIU MIPU OTPABICHUAX U
0’KOrax.

A3Oyka XxuMunCTKU. TexHUKa BbIBeIeHUS TsATeH. [ISTHOBBIBOIUTENN. Y AalieHUE KUPOBBIX TISTCH,
MATEH OT SroJ W (PPYKTOB, OBOIIEH W COKOB, MHUIIEBBIX IPOIYKTOB, KPOBH, KPAacCKH H T.I.
PaznoBuaHOCTH MOIOIIMX CpeACTB. MICI0/Ib30BaHNE XUMUYECKUX MAaTEPUAJIOB JIJIs1 PEMOHTA KBapTHUD.
IIpakTUKyM BbIBeIeHNE [ITEH P’KaBUMHBI, YEPHUIL, )KUPA.

Harnsiaaeie cpencTBa: miakaThl, TaOIHITBI, 00pa3Ibl MOIOIIUX CPENICTB.

6. Xumusi B npupoae. CooOIIECHHUS yJaTUMUCS O IPUPOIHBIX SBICHUSIX, COMPOBOKIAIOIIHMHUCS
XMMHYECKUMHU TiporieccaMu. [IpoBeieHne 3aHUMATENIbHBIX OIBITOB 110 TEME « XUMUS B IPUPOIE».

IIpoaBHMHYTLINH YPOBEHDL (28 yacoB)

1. Xumus 3a npeaesamu njoma. Marasus.
JloManiHss 1abopaTopus U3 X03MCTBEHHOTO U MIPOYKTOBOTO Mara3mHa.
Marasun «/lom. Can. Oropoay». CepHslii 1BeT u cepa mosiotasi. OréenuBarens «llepconby. Kanuepas
cenmurpa. Kaycrnueckas conma. Kuciora mia maitku meraimna. PactBopurenn. Kepocun m npyroe
OBITOBOE TOILIIUBO.
MunepanbHbie YI0OpEHUS U ITOXUMUKATHI.
PactBop ammuaka. CTEKJIOOUUCTUTENH.
IIpakTukym « I'0TOBUM YHCTSILIIHE CMECH »
X034HiCTBEHHBIN Mara3uH KaxaoMy He0OXO0IUM.
Maraszun «IIpoaykte». Caxap, coiib, Kpaxmal, coia, YKCYC, CTUYKH.
3HaKOMbIE HE3HAKOMIIBI.
MoryT 11 npeACTaBIIATh OMACHOCTh BEIIECTBA U3 XO35IICTBEHHOI'O U MPOJAYKTOBOTO Mara3uHoB.
2. Anteka — pail IJI1 XUMHMKA.
ANTEYHBIH 0], YeM OH OTIIMYAETCS OT UCTUHHOIO Hoja.
MapraHiioBka U IIMIEpUH — OIaCHOE COYETAHHUE.
®opmanuH. Kak mocepedpuTh MOHETY U CTEKJIO.
CanuuunoBasi KHCIIOTa M CATMIIMIIATHL. A el¢ KaKue KUCIOTHI €CTh B anTeke. JKemynouHbli COoK.
HeoOsrunblil npenapar «JIukomnoanit».
Ota BKyCHas U MoJie3Hast II1I0K03a. XUMUYECKHE CBONCTBA U IPUMEHEHHE TIIFOKO3BI.
Cnupt u ciupToBble HacTOWKH. COpOUT: TOKE CITUPT.
O¢ups! u3 anteku. Ma3p «BreTHaMCKUI Oamb3am».
[lepekuch BoOpOa, aKTUBUPOBAHHBIN YTOJIb U IPYTUE CTapble 3HAKOMBIE.
Kto rotoBut u nponaet Ham jexapctsa. JKemnyaodHblit
COK.
3. Ilporyasiemcsi o Oepery pexku
KpymnHble OTKpBITHS MHOIA JAenaroT ciaydailHo. UTo MOXHO HaWTH Ha Oeperax HaIIMX pekK.
KapOoHaTel BMeCTe ¢ CHIIMKaTaMU COCTaBIISIFOT OCHOBY 3€MHOM Kopbl. Kak 00HapyXuTh B mpupoie
KapOOHATHBIC MUHEPAJIBI U TOPHBIE TIOPOJIBI.
Ectp mu y Hac xene3Has pyaa. UeM moiie3eH HernazypoBaHHbIN Gapdop.
Mennast pyna He Takas yx peakas. Kak oTnuuuth MeHbIN KOTYeAaH OT 30J10Ta.
IpakTukym: Kak oOHapyXuTh B IpUpoe KapOOHATHBIE MUHEPAIBI U TOPHBIE TTOPO/IBI.



4. Xumus B ObITY

Ckopas nomouip Ha nomy Kax
n30aBUTHCA OT MyX U KOMapoB?

Kak ynanute nsitHa?

Yro Takoe HAKUIIb U KaK ¢ Hel 6opoThes. Kak
yAQJIUTh TIATHA?

1. Xumunyeckas jsadboparopus (95 yacos)

CTapToBblii YPOBEHD (20 YacoB)

1. 3nakoMcTBO ¢ XHMHYeCKOH JiabopaTropued MW H3y4YeHHe INPABHJ TEXHHMKH
0e3onacHoctu. [IpaBuna Ge3omacHoil paboOThl B KaOMHETE XMUMHH, W3YYCHHUE MPABUJI TEXHHUKHU
0€30MacCHOCTH ¥ OKa3aHHs TEPBOW MTOMOIIH, HCIIOIb30BAaHUE MPOTUBOIIOKAPHBIX CPEICTB 3aIUTHI.
Hzpa o TexHuke 0€30MacHOCTH.

2. 3HakoMCTBO ¢ Ja0opaTopHbiM oOopyaoBanueM. O3HaKOMIIEHHE Y4YaIIUXCSA C
knaccudukanyei u TpedOBaHUSIMH, MIPEIBABISIEMBIMUA K XPAHEHHIO 1TA00OPATOPHOTO 000PYAOBAHNUS,
M3yYeHHE TEXHUYECKUX CPEICTB OOydYeHHs, MPEAMETOB JabopaTopHOro obopynoBaHus. TexHHKa
JEMOHCTpPALIMU ONBITOB (HA IPUMEpax OJHOTO - IBYX 3aHUMATEJIbHBIX OIBITOB).

3. XpaHeHHe MATepHAJIOB M PeaKTHBOB B XMMHYECKOiIl JadopaTopuu. 3HAKOMCTBO C
pPa3IMYHBIMM BHJAMU KJIacCU(UKAIMA XUMHUYECKUX PEAKTHUBOB W MpaBUJIAMH XpaHEHUS WX B
nabopaTtopuu

4. B3BemmBaHue, pUIbTPOBaHHE U NeperoHka. O3HaKOMJICHHE y4YalUXCs ¢ MpUeMaMu
B3BEIIMBAHUS M (UIBTPOBAHUS, M3YYCHHE MPOIECCOB IMEpPEeroHKu. M3roToBieHHe MpOCTEHIINX
GUIBTPOB W3 TMOAPYYHBIX CpEACTB. Pa3neneHne HEOAHOPOAHBIX CMECEH OTCTaMBaHHEM,
¢buIbTpOBaHNEM, BHITIAPUBAHUEM, AUCTUILIALKENH. OUnCTKa BEIECTB OT MpuMeceit

5. CocraBieHue TalaIMIl, OTPAKAIOIMINX KIACCU(PUKAIMIO BEIIECTB, H3TOTOBJIEHUE 3TUKETOK
HEOPraHMYECKUX BEIECTB, COCTABICHHUE CIINCKA PEAKTUBOB, HECOBMECTHMBIX ISl XPAHECHHUS.

6. O3HakOMJICHHE C TEXHUKOW BBIOJHEHHS OOMIMX MPAKTUYECKHUX ONepalfii HaTMBaHHUE
AKHUJKOCTEH, IIEpEMEIINBAHNE U PACTBOPEHHUE TBEPBIX BELIECTB B BOJE.

7. W3yuenue pu3mueckux CBOICTB BellecTB (»keJe3a, Cepbl, ATFOMUHUS, BOJbI).

8. IIpu3HaKM XUMUYECKHUX PEAKIIHIA.
9.  OumucTtka 3arpsA3HEeHHON TOBApEHHOM CONU

Ilpakmukym uccredosarnue
AHanu3 BOJIbI IO OPTaHOJIENTUYECKUM MTPU3HAKAM.
AHann3 1MoYBHI

Ba3oBblii ypoBeHDb (39 yacoB)

1. HarpeBaTtejibHbIe IPUOOPHI M NOJIH30BAHUE UMH. 3HAKOMCTBO C MPABWJIAMH ITOJIH30BAHMS
HarpeBaTeNbHBIX MPUOOPOB: MIIUTKHU, CIIUPTOBKH, TA30BOM TOPENIKH, BOASHON OaHH, CYyITUIHHOTO
mkada. HarpeBanue u mpokanuBaHue.

Ilpaxmuueckas paboma. Vicnonb30BaHue HarpeBaTeIbHBIX TPUOOPOB.

2. BoimapuBaHnue U KpUCTALIH3AIUS

Ilpakmuueckass paboma. BwineneHue pacTBOPEHHBIX BEIIECTB METOJIOM BBITAPUBAHUS U

KPUCTAJUIM3allUM Ha IPUMEPE PacTBOpa MOBAPEHHON COJIU.



3. OcHOBHBIE PHeMBbI Pa00ThI ¢ TBEPABIMH, JKUAKHMHU, rA3000pa3HbIMHU BellleCTBAMM.
JlabopaTopHble crioco0bI MOJy4YeHHsI HCOPTaHUYEeCKUX BellecTB.

OmnbITH, WUTIOCTPUPYIOIINE OCHOBHBIE PUEMBI pabOTHI ¢ TBEPABIMHU, KUIKUMH U ra3000pa3HbIMU

BEILECTBAMH.

[TonydyeHne HeopraHMYECKHUX BELIECTB B XuMUUeckoil nadoparopun [lonyuenue cynsdarta meau u3

MEJIH, XJIOpUAA [IUHKA U3 LIUHKA.

4. IIpuroroBJieHHe PACTBOPOB B XMMHMYeCKOH J1a00paTOPUM M B ObITY. 3HAKOMCTBO y4YalIuXcs ¢
MIPOLIECCOM PAaCTBOPEHMS BellecTB. HacklleHHbIe U niepechIeHHbIe pacTBOPLL. [Ipurorosienue
pacTBOPOB U UCIIOJIb30BAHUE UX B )KU3HU.

[IpuroToBieHue pacTBOPOB BELIECTB C ONPEACICHHON KOHLIEHTpPALMEN pacTBOPEHHOIO BEIIECTBA.

[TonydeHne HACBILIEHHBIX U MEPECHIIICHHBIX PACTBOPOB, COCTABICHUE U HCIIOIb30BaHUE TpaduKoOB

pacTBOPUMOCTH.

OOpareHne ¢ KUCIOTaMu, IeJI0YaMH, SA0BUTHIMH BellecTBaMu. [IpaBuiia TeXHUKH 0€30MacHOCTH.

Mepsl nepBOi NOMOILY [TPU XUMUYECKUX 0KOTaX U OTPABICHUSIX.

5. lIpakTyeckue padoTsl:

((OHBITBI, JOKa3bIBAarOIMUEe IBUKCHUEC U B3aI/IMO)Z[CI‘/'ICTBI/IC qyacTul BeuiecTsa»

«Ha0Omronenune 3a KarIsiMy BOIBI»

«Habmronenus 3a HACTOMKOW BajepruaHbD)

«PaCTBOpeHI/Ie I€pMaHraHaTta Kajaus B BOJAC»

«PacTBOpeHHE MOBAPEHHOU COJIA B BOJEH

«DaKTOpBI, BAUSAIOIINAE HA CKOPOCTh XUMUYECKOU PEaKun»

«BnusHue TemMnepaTypbl Ha CKOPOCTh XUMHUYECKHUX PEAKLUI)

«BnusHUE MIomAaau MOBEPXHOCTH PEarupyOLIUX BEIIECTB HA CKOPOCTh XUMUYECKUX PEAKLIHID)

«BnusHUE KUCIAOT pa3HOM CUIIbI HA CKOPOCTh XUMUYECKUX PEAKLIUID)

«KaTtanuzaTopsl - yCKOPUTEIN XUMUUYECKUX PEAKLUI)

«CBopaunBaHue Oenka KypuHOro siiflia pu HarpeBaHUN»

«CBopaunBaHHe OEITKOB MOJIOKA MPH J10OABIEHUHU JTUMOHHON KUCIIOTBI, CIUPTa

«O6HapyXeHHe BUTAMUHOB B MPOJAYKTaX MUTAHUS»

«Kak pacnozHaTh MUHEpaIbHbIe y10OpEHUs»

«OOHapyXeHHE HUTPATOB B OBOIIIAX»

«PacTBOpeHHe B BoJie caxapa, COJIU. 3aBapuBaHKe Yas, Kode, IPUrOTOBICHUE HACTOEB, OTBAPOB»

«MeTtoibl pazfienenus cMeceil: GuIbTpoBaHHe, BHITAPUBAHUE, Pa3/IeTICHUE ITPU ITOMOILN

JEIIUTEIILHON BOPOHKH; PA3CIICHUE TBEPION CMECHU NIECKA U KEJIE3HBIX ONUIIOK IIPU IIOMOIIU

MarHuTa»

«IIpuroToBIIEHHE HACBIIIEHHOTO PAacTBOpa COJIM. BhIpamuBaHue KpUCTaIIOB.
«McnplTaHre HHIUKATOPAMU PACTBOPOB COJBI, MbLIA, JMMOHHON KUCIIOTBI, CTUPAJIIBHOTO IOPOLLIKA,

MUIIEBON coJibl, (peHondTanenHa, METUIOBOIO OPaH)KEBOTI0, JIakmyca» «lcnblTaHue

WHJUKATOPHBIX CBOMCTB COKOB, OTBAPOB, BAPEHb.

«IIpr3HaK XUMUYECKON PEAKIINN — BBIIEJICHNE T'a3a U U3MEHEHUE 3aIiaxa.

«IIpu3HaK XUMHUYECKON PEAKLIUHA — U3MEHEHUE LIBETAY.

«[Ipu3HaK XUMUYECKON PEaKIIUA — PACTBOPEHHUE U 00pa30BaHUE OCATIKAY.

«PacTBOpHMBIE U HEPACTBOPUMBIE BEILIECTBA B BOACH.

«IIpuroToBiieHHE pacTBOPA COIN».

«IlomydeHne KUCI0poaa U3 IMEPEKUCU BOAOPOAAN.

«CBopaunBaHue Oeska KypuHOTO siflia IPU HarpeBaHUN»,
«CBopaunBaHue OEIKOB MOJIOKA MPH J00aBIEHUHN JTUMOHHON KUCIOTBI, CIUPTAaY.

«OxpammBaHue CIUPTOBOTO PACTBOPA M0/1a KpaxMaIoM.

«OOHapyKXeHHe BUTAMUHOB B MPOJAYKTaX MUTAHUSD)



«OTHOIIICHNE KUCIOT K METaJIIaM»

«B3auMoielicTBrE YIJIEKUCIIOTO ra3a ¢ U3BECTKOBOM BOJ0» «B3anmoaeiicTeue
IIeI04YeH ¢ KUCIIOTaMM)»

«BpITeCHEHNE OJTHOTO METaJUIa IPYTUM U3 pacTBOPa COJIU»

«Peakuuu oOMeHa, uayIme ¢ 00pa3oBaHUEM OCAIKAY

«Peakiuu oOMeHa, UAYIIE ¢ BBIICTICHUEM ra3a

«Pacno3naBanue cyinb(har — HOHOB B paCTBOPE»

«M3ydeHune BIMSHUSA YCIOBUNA Ha CKOPOCTb XUMHUYECKUX PEAKLIMI»
«OmnpeneneHrne KUCIOTHOCTH MYKH

«OmnpeneneHue KUCIOTHOCTH TBOPOTay

Ilpakmukym uccnedoganue «Morwowue cpedcmea 013 nocyowiy.
Pabora ¢ 3TUKETKOM.

OnbiT 1. OnpeneneHue KUCIOTHOCTH.

OmpiT 2. Onpenenenre MbUIKOCTH. OTBIT

3. CMBIBa€MOCTh CO CTaKaHa.

IpakTukym «Kak caMoMy U3rOTOBUTH MUTATENIbHBIN KpeM?»

Bo BpeMsi BbINONHEHUS NPAKTUYECKUX pabOT HAa 3aHATUAX B CHUCTeMe OyJeT MCIOJb30BaThCs
HAIMOHAJILHBIA KOMIIOHEHT (Harpumep, IpoekTHas padoTa «[IpupogHbie HHAMKATOPED (TOTyYeHHE
MHJMKAaTOPOB U3 PaCTeHUM, IPOU3PACTAIOIINX Ha TeppUTOpUM TIOMEHCKON 00J1aCTH); OIIpEIeIeHNe
KECTKOCTHU BOJbI B P.I. ['0JBIIIMAHOBO; NMPUTOTOBJIEHUE KpacuTeled U3 OTBAPOB MECTHBIX TpaB:
OTIBIT IO MOJYYEHHUI0 HHTHOUTOpa U3 cTebiiel 1 TMcTheB KapTodenst (MOMUA0POB, ThICAUETUCTHUKA,
aJiTesl JIEKAPCTBEHHOI'0, YUCTOTENA); ONBIT 10 IPUTOTOBJICHHUIO KpAacHOro Kpacutens (crebnei
3Bep0o00s1, KOPHEH KOHCKOTO IIaBeJis); - OMBIT MO0 MPUTOTOBICHHIO XKEITOro Kpacutess (crebieit u
JIUCTHEB YUCTOTEIIA); - ONBIT [0 IPUTOTOBICHUIO CUHETO KPACUTENS U3 LIBETOB KUMOJIOCTH; - OIIBIT
10 IPUTOTOBJICHUIO KOPUYHEBOI'O KpacuTels (LIeTyXH pernyaToro JIyKa);

IIpoaBuHYTHIH YPOBEHDL (36 4acoB)

1. JlabopaTopHble ONBITHI C COJILIO

Copna nuieBast MM IBYYTJICKUCIbIM HaTpuil U ero cBoicTBa. OnacHbIil OpaT MUILEBOH COJbl — coaa

KaJbLIMHUpOBaHHAas. Yem mose3Ha nuieBasi coja U MOXKET JIM OHa ObITh OMAaCHOM.

CronoBblil ykcyc M yKcycHas 3cceHIMs. CBOHCTBA YKCYCHOH KHCIOTBHI U €€ (DU3MOJIOTHYECKOe

BO3JICHCTBHE.

JlabopaTopHbIii ONBIT «YKCYC M CO/Ia HAYBAIOT BO3AYIIHBIH HIAPHUK »

IIpakTnueckas padora no remMe «CBOHCTBA yKCYCHOM KHCIIOTHI U €€ (PU3HOJIOTHYECKOE

BO3JICUCTBUEY.

2. lymmcTsie BemecTBa 1 npunpasbl. ['opunna. [lepen u naBpoBsrii muct. Banunua. @pykToBbie
scceHMU. Kakyto omacHOCTh MOTYT IPEJICTaBISITh ApOMATHU3aTOPHI ITUIIK U BKYCOBBIE I00aBKHU.

3. JIabopaTopHble « ONBITHI € cCAXapoM»

«XnMHYecKue cBoicTBa caxapo3sl» Caxap U ero coiictsa. Ilone3Hbie U BpeaHble YepTHI caxapa.

HeoObruHoe npumeHeHue caxapa.

PactutenbHble n npyrue macna. [lodemy pacTUTENIBHOE Macio IOJIE3HEE KUBOTHBIX >KUpOB. UTO

TaKOE «@HTHOKCHUJIAHTBD).

4. ACIMPHH WM alleTWICATUIIWIOBAs KUCJI0TA U ero cBoiicTBa. YTo mosie3Hee: acCOUpUH WIH
YIICapHH.

JlaGopaTopHblii onbIT « I'HApPOIN3 acupHUHA»

[Iepexucs Bomopoaa u rugponeput. CBoKCTBa MEPEKUCH BOAOPO/IA.



[lepmaHraHat Kajus, MapraHIlOBOKHCIIBIN Kalluil, OH ke — «MapraHijoBka». HeoOpruHbIe cBOICTBA
MapraHioBKu. Kakyro omacHOCTb MOXKET MPEACTABIATh MapraHIllOBKa.
5. [IpakTHYecKkne padoThI:
«HyxHa 11 B tomaiiHeit anTeuke G0opHasi KHCIOTay
«Crapple JeKapcTBa, Kak C HUMU OCTYIIUTHY
«Y naneHue nATEH pa3HbIX BUA0B» JKecTkas BoJa
«CBoiicTBa ®KECTKOM BOABI» UTO TaKoe HAKUITH U KaK ¢ HEel OOPOThCS.
«Y 1aneHue HaKuIm»
«OO0yriMBaHuEe OPraHUYECKUX BEIIECTBY»
«CBOMCTBA COJISTHOM KHUCIIOTHI »
«M3yueHune cBONCTB BOJIOKOH» «3HAKOMCTBO
¢ ruractMaccammu» «PacTBOpUMOCTB KUPOB)
«IBeTHbIE peakuy Ha OETTKK»
«KauecTBeHHas peakiys Ha MIULEPUHY
«KauecTBeHHas peakiys Ha aJlbJIETUI»
«CBOMCTBA MOTUAITHICHA»
«CBoiicTBa KarpoHa»
«['unponu3 XKUpoB U NoaMCcCaAXapHUI0B»
«Pacnio3HaBaHMe OPraHMYECKUX BEIIECTB I10 XapaAKTEPHBIM PEAKLIHSIM
«IIpuroroBiieHHE pacTBOpPaA C 3aAAHHOW MOJISIPHOM KOHIICHTPALIKEN»
«OMBITBHI C PE3UHOBBIM KJIEEM)
«CBolicTBa alleTOHA»
«CpaBHEHUE CBOMCTB MbLJIa U CHHTETUYECKUX MOIOIIMX BELLECTB)
«OrnpezeneHne cocTaBa IHEPreTUYECKUX HAITUTKOBY

6. KomnboTepu3npoBaHHbie HCCJIET0BATEIbCKHE PA0OTHI
«Ornpeenenue TeMrepaTypbl KUIIEHUS KUIKOCTH»
«M3yueHne 371eKTpOIPOBOAHOCTH BEILIECTBY»

«CpaBHEHHUE AIEKTPONPOBOIHOCTH JUCTUIIMPOBAHHON U BOJIOIPOBOIHOM BOJBD»
7. YBJeKaTeJdbHasi XMMHUS UIS1 IKCIIEPUMEHTATOPOB
BupTtyanbHble mpakTHUecKue paboThI:

"TTonyyenue papaoHOBBIX 3Mei"

"Pa3HouBeTHBIN (eiiepBepk”

"Xumuueckue Bogopocau”

"M3roToBneHNe XUMUYECKUX €J10K U Urpymex"

—Bynkanl Ha croue,

—3eneHbIn OrOHB| —Bona-

karaiau3atopl

«3Be3IHEBIN TOXK LY

«PasnonBeTHOE THIAaMT» «Bona

3aKUraeT Oymary»



IV. IIpoekTHO - HcciIe10BaTeILCKAS eATEJIbHOCTD (72 yaca)
CraproBblii YpoBeHb (12 4acoB)

1. Kpucmannoczuopamwi. Kpucrannmdeckoe coctosHue. CBOMCTBa KPHUCTALIOB, CTPOEHHE M POCT

KpUCTAJUIOB.

Ilpoexmnas (uccredosamenvckas) paboma. 1lonyueHre KpUCTAIUIOB COJIEH M3 BOJHBIX PacTBOPOB
METOJIOM MEJUIEHHOT'O MCIIApEHMs] U MOCTENEHHOrO0 NMOHMKEHUS TEMIIEpaTypbl pacTBOpa (XJIOpHUA
HaATpUsL, MEAHBIN KyIOpocC, caxap).

2. Odghopmnenue npoekmnoii (ucciedoosamenvckoii) pavomot. TpeOoBaHus 1 0QOPMIICHHE.
O0beMm, conepkanue.

3. 3awuma padom. [lonroroBka K 3amure. 3almra.

2.

Bba3oBLIil ypoBeHDL (36 4acoB)
1.I'azupoeannasn éooa. ViccienoBanre MUHEPAIbHOU U CJIAJIKON Ta3UPOBAHHOM BOBI.

HccenenoBanue:
«BuTaMuHBI B MEHIO IIKOJIbHON CTOJIOBOI»
«buosiornueckue NUIIeBbIe 100aBKU M X BIUSHUE HA 3JJ0POBHE»
«Huncen»
«Mopoxenoe» «I1lokonan»
Ogopmnenue npoekmnoit (uccnedosamenvbckoii) pabomst. TpedoBanus u oQpopmIICHHUE.

O0BeM, conepKkaHue.

3.

1.

2.

3awuma pabom. [loaroToBka K 3amuTe. 3anura.

IIpoaBHUHYTLIN YPOBEHDL (24 yaca)

Buioop memwl npoexmmuoii (uccnedosamenvckoit) padomot
«XUMHUS TIOBCIOAY»
«ApOMaTHYECKHE YTIIEBOAOPOIBI»
«OHOATOMHBIE CIIUPTHI
«MHOroaToMHbIE CIUPTHD)
«Kupb»

Odgopmnenue npoexmmnoit (ucciedosamenvckoii) pavomut. TpedoBanus u opopmiienue. O0beMm,
coJiepKaHue.

3. 3amuma padom. IlonroroBka K 3amure. 3ammTa.

V. Jloruka (48 yacos)

CrapToBblii YPOBeHb (8 yacoB)
3anamue - uzpa «Mvinvnoie ny3vipu» KoHKypChI:

O Ko HamyeT camblii OOJIBIION MY3BIPb,

0 kTo HazyeT MHOTO MaJIEHbKHX ITy3bIpel
O Yeii my3sIpb 10JITO HE JIOITHET
a

[Toctpoenue duryps! u3 nyssipeit HanyBanue my3sipsi B Imy3bIpe.



Iloozomogka k Uepe «Cuacmaugwlii cayuaiiy.

[ToxroToBka yyamuxcs K IpOBEACHUIO UTPHI.

Uepa. «Cuacmausoiu cayuaiiy

“Xumuaeckuit  mapmipyrl mo Teme —Buael mocyapll B XMMHYECKOW — J1TabopaToOpHH
Humennexkmyanvnan xumusa. CocTaBieHIe KPOCCBOP/IOB, peOYCOB, IPOBEICHUE UTP

Bba3oBblii ypoBeHb (24 yaca)

Oowuii cmomp 3nanuu. Hepa “mo? I'oe? Kozoa?”
[TonBeneHne UTOTOB M aHATTU3 PAOOTHI KPYyXKKa 3a rof. OTYET 4JICHOB KPYKKa,
J€MOHCTpALIMS U3TOTOBJICHHBIX YJICHAMH KPYKKa MPOCTEUIINX MPUOOPOB, BHIPAILIEHHBIX
KpHUCTaJIOB, pedpeparoB u T.4. [IpoBeeHne 3aKIOYUTEIBHON UIPHI.
Uzepa. «9mo? I'oe? Kozoa? »

Humennexmyanwvhasn xumus. CocTaBleHrne KPOCCBOPIOB, peOyCOB, MPOBEACHUE UTP:

— Xumuyeckoe joTol mo reme —dDu3nuecKkue U XUMHUECKUE sBiIeHUs; urpa-rpenaxep — T peTuii

numHuil 1o Teme — Tunbl XUMHUYECKHX peakiuidl

VY4eOHo — nenosbie urpsl (Kericer)

Pemenus HecTaHIApTHBIX OJTUMITHAIHBIX 33144

IIpoaBHHYTLINH YPOBEHDL (16 4acoB)

Xumuyeckue pedychl, niapajbl. 3aHUMAaTENbHbBIE OIBITHI U UX O0BSICHEHHE.
Urpa — kBect «IlyremecTBrue YMENKH B MUP BEILIECTBY»

VY4eOHo — nenossie urpsl (Kericor)

Pemenust HecTaHJAPTHBIX OJUMIINAIHBIX 33]1a4

V1. Ananurndeckasi xumust (21 yac) 1. Tlpeaver u 3HaueHue

AHAJIMTUYECKON XUMHUHU MeTo1bl aHanr3a. [ pynibl KAaTHOHOB M aHHOHOB.

IIpaktukym. CriocoObl U TexHHKa OOHapyXeHHs HOHOB. IIpaBuia 3amonHeHus 1abOpPaTOPHOrO
KypHaa.
KauecTBeHHBII aHA)IN3 KaTHOHOB. OnpeeneHne KaTHOHOB IIECTH aHAIMTHYECKHUX TPYTIIL.
KauecTBeHHsbIll aHaIM3 aHHOHOB. OTpeieIeHNe aHHOHOB TPEX aHAIUTUYECKUX TPYIIIL.
Cxema aHanM3a UHAMBUIYAJIbHOTO COEAMHEHHUS.
IIpakTukyM. PerieHue HKCIIEpUMEHTANBHBIX 3aJad Ha OIPEAEIEHHEe XHUMHUYECKOrO0 COCTaBa
HEOPraHUYECKOro BEILIECTBA.
2. Wcnonp30BaHnE METOOB Kau€CTBEHHOI'O aHAIM3a JUIsl PELLEHUS SKCIIEPUMEHTAIBHBIX 33134 C
MIPAKTUYECKUM COJIepKaHueM. 3. TUTpUMETPpUYECKHI aHAJIN3 U €T0 CYITHOCTb.

IIpakTukym. OCHOBHBIE ITPUEMBI TUTPOBAaHMs. PacueTsl B TUTPUMETPUUECKOM AHAIMU3E.
XUMHUYECKUN DKBUBAJICHT

4.Pacuer pesynbraTa MNOpPSIMOTO THUTPOBAaHUS TMPU Pa3HBIX CIOCO0AX BBIPAKEHUS
KOHILICHTpALUU PacTBOpA.
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S5.IlonsitTe 0 KpUBBIX TUTpOBaHUA. OCHOBHBIE METOJbl TUTPUMETPUUYECKOIO aHAIM3A.
Ipaktuxym. KuciotHo — ocHoBHOe THTpOBaHue. Pabouune pactBopsl. KpuBbie THTpOBaHUS U BEIOOD
uHaukaropa. [IpakTHueckoe NpPUMEHEHHE METOA0B KHCIOTHO-OCHOBHOIO TUTpoBaHMA. OOmias
OLICHKa METO/1a.

6.OCHOBHBIE OKHCIUTEIBHO — BOCCTAaHOBHUTENIBHBIE METOIbI aHanu3a: IlepmaHranar
Metpus, Xpomaro merpus, Monomerpus. IIpakTukym. Pemenre THIIOBBIX 3a1a4.

7.MuHM POEKTHI U UX 3alIUTa

VII. Ilonyasipuast Heprexumus (20 yacos)

I. Urto Takoe HepTexumusi.

[Tpouieccet Heprexumun. ChipbeBas 0aza Heprexumuu. llepepaborka HedTu . Ilepepaborka
nomnyTHoro HedTaHOro rasa . [lepepaboTka mpUpoOIHOTO raza U KOHAEHCATa .
INazodpakuronupoBanue . OCHOBHBIE MTPOLIECCH U TeXHOOoruu . [Iuponus . JlerunpupoBaHue .
[Tonumepusanus ¥ COnoIMMepU3aIus .

2. Ilpoaykrel Heprexumun. [lonmustunen . [lonmunponunen . [onuctupon . [lonmuBuHmIxaopuy .
CuHTeTHYeCKHe Kaydyku . J[pyrue mpoaykTel HeQTEXUMUH .
3.Hedrexumuveckuii 3aBo/1.

DKcKypcus 1o KyxHe. PU3NKO-XMMHUYECKHUE OCHOBBI TEXHOJIOTMUECKHUX MPOLECCOB . XUMHUECKOE
paBHoBecue. CKOpocTh XUMHUECKO# peakiuu. Paznenenue cmeceil. Pektudukanus . Ha
npennpustuu . [Tpuem ceipps . [IponsBoactso MmoHoMepoB . [Ipon3BoACTBO NOIMATUIICHA.

[IponsBoncTBO nonunponuiaeHa. BernomoraTenbHbIe iexa U IPOU3BOJICTBA .
IIpakTukym.

«O6Hapy)KCHI/Ie HCMPECACIIbHBIX CO€IUHEHHUH B XKUIKUX He(l)TerOJIYKTaX " PaCTUTCIIbHOM MacJie»
«CBoHCTBa MOIUATUIICHA

«CBoiicTBa MOJMBUHWIXJIOPUIA)

«CBolicTBa KalpoHa»

«[lony4yeHue 3THUIIEHA U OIIBITHI C HUM»

«[lony4yeHue aneTHIIeHa U OIBITHI C HUM)

«ITomyuenue 6pomMaTaHa U3 COUPTa»

«Pacnio3HaBaHue MIacTMacc 1 XMMUYECKUX BOJIOKOH, UCCIIEIOBAaHUE UX CBOWCTBY
«OTHOILIEHNE KayuyyKa U PE3UHBI K OPraHUUECKUM PACTBOPUTEIAM»

«OTBITHI C PE3UHOBBIM KJIEEM)»

«Pacro3HaBaHue ankaHoOB U aIKEHOB Ha MpHUMepe 00pasIoB MPOIYKTOB HedTenepepadoTKI»

VIII. CunTe3 ¥ u3y4eHue CBOiCcTB a3okpacureJieid (20 yacon)

JlaHHBIH KypcC HamnpasieH Ha (GOpMHUpPOBaHKE y IKOJILHUKOB ITPEICTABICHHUH O B3aMMOCBSI31 CBOHCTB
OPraHWYECKHX BEUIECTB C HX CTPOCHHEM Ha IIpUMEpPE aApOMATHYECKUX a30COEAMHEHUI
(a3okpacureneit). ApoMaTHUECKUe a30COeIMHEHHs ObLTH OTKPBITHI B cepenuHe XIX B. U MOTy4YHIIN
pa3HooOpa3HOe MPOMBILIUIEHHOE U Ja00paTOPHO-TIPAKTHUECKOE MPUMEHEHHE. B MPOMBIIIIIEHHOCTH
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TJIABHOW OOJIACTBIO MPUMEHEHHsI apOMAaTUYECKUX a30COCIMHEHUN SBISETCS UCIOIb30BAHUE MX B
KaueCTBE KpacUTeJIel, KOTOPIMHU OKPALLIMBAIOT TKAHU CaMOT0 Pa3JINYHOrO BUAA, KOXKY, MEX, 1€PEBO,
Oymary, pa3iaMuHble BUJIbl INIACTMACC, PE3UHY, UILEBBIE IPOAYKTHI, IEKAPCTBEHHbIE CPEJICTBA U T.JI.
Tarxke a3okpacuTesnn TMOJNYYWIM [IUPOKOE IPUMEHEHHWE B KauyecTBa KHCIOTHOOCHOBHBIX
WH/IUKATOPOB.

B Teopernueckoil yactu paccMaTpUBAIOTCSI METOJbl CHHTE3a M CBOMCTBA a30COECIUMHEHUH, a
TAaKXKe CBA3aHHBIX C HHMMH KJIacCOB OpPraHMYECKMX BELIECTB — AaMMHOB, COJIEH JUa30HUS,
JMAa30COETMHEHNH. Yyalecs MO3HAKOMSATCS ¢ TEOpUEH LIBETHOCTH, 3JEKTPOHHBIMH 3 deKTamu
3aMEeCTHUTENeH, OCHOBAMHU YIbTPa(pHOIETOBONH M MH(PPAKPACHON CIIEKTPOCKONHHU, CIIEKTPOCKOIHU
SJIEPHOIO0 MarHUTHOIO PE30HAHCA, OBJAJACIOT OCHOBAMU OPIaHWYECKOTO CHUHTE3a, a TaKxkKe
HEKOTOPBIMH METO/JaMH OYHUCTKM M WACHTHU(PHKAIMKA OpraHUYecKuX BemecTB. (OCHOBHBIMHU
IIPAKTUYECKUMH 331a4aMH SIBIISIOTCA IOJIy4€HHE PsiJia a30COeAMHEHU (a30KpacuTesei) U u3ydeHue
UX CHEKTPaJbHBIX U KUCIOTHO-OCHOBHBIX CBOMCTB. IlosydeHHbIe JaHHbIE MTO3BOJIAIOT BBIABUTH Ha
IIPAKTUKE OCHOBHBIE 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB COEAMHEHMH B 3aBUCUMOCTU OT HX
cTpoeHus. B 3aBepiieHne Kypca ¢ IOMOIIbIO CUHTE3UPOBAHHBIX a30COEIMHEHUI OyIeT MmpoBe/ieHa
OKpacka 00pa3LoB OEXK/IbI.

IIpakTHKYyM:

«Cunre3 TerpagTopOopaToB»

«A30c04€TaHuE C AaHUITMHAMMY

«A3ocoyeranue ¢ (peHoTaMU»

«Peructpanus cuekTpoB MOTJIOLIEHUS CHHTE3UPOBAHHBIX a30COEAMHEHUI»
«M3mMepeHne onTHYeCcKoi MIOTHOCTH PACTBOPOB METUIIOPAHKa»

«Onpenenenue pH nepexona nnaukaropos» «Kpamienue»



Kasienpapubiii yueOHbIH rpapuk

= = . [Ipono JTUCITUTITAHBI (MOTYJIH ) KonnyecTBo akageMUYecKux 4acoB * MOXKET OBbITh dopmbl
v = Q| JDKAT pcain30BaHoO IIPOMEKYTOU
g LOE\ §“ €JILHOC WNuBapuantHas yactb BapuaruBHas uactb 3a04YHO C HO
> & Tb BCEr0 | TEOpUsA | HOpaKTHKA | BCEro TEOpHUs | MOpaKTUKa NPUMCHCHUEM 11/ UTOTOBOM
00y4en AUCTAHIMOHHBIX | arrectanuu
us 00pa3zoBaTebHBIX
TEXHOJIOTHUM
’% = He XUMHYECKUN KAIEHTOCKOII 20 TecTtupoBanu
(&)
g & MeHee 20 e,
=
2o 1 roma Besnecymas xumus 12 3aImmTa
H (v
O 5 10 2 IIPOEKTHOMI
Xumuueckas 1adboparopust 20 (uccnenonare
N
5 15 JIbCKOM)
Jloruka 8 4 4 paGoTHI
IIpoexTHOMCCIIETOBATENBCKAS
JIeATEeIIbHOCTh
12 6 6
HUTOI'O na craproBOM ypoBHe 72
45 27
’E He XuMudeckui * KajJeHI0CKOII 21 TectupoBanu
I
29 MEH 69 27 42 e,
]
’“ch o ee 2 Besnecymas® xumus 15 3ammra
B JeT 48 20 28 IIPOEKTHOMN
XuMuyeckas J'Ia60paTOpI/I5[ (I/ICCHCI[OBaTe
N 39 10 29 NTBCKOiT)
Jloruka 24 12 12 paGoTHI
[IpoekTHOMCCIEMOBATENBCKAS
JIeITEIIbHOCTD
36 16 20
Ananutryeckas Xumus* 21 12 9 9




HUTOI'O na 6a30BoM ypoBHe 216 135 81 21 12 9 45
>§ He XUMHYECKUI* KaJIeHI0CKONI 40 24 16 20 TectupoBanu
g MEH e,
E GE ee 1 Besnecymas™ xumust 28 10 18 8 3ammuTa
&« roza IIPOEKTHON
I:Q: g Xumuueckas 1adoparopust 36 8 28 (uccnemonare
Jloruka 16 8 8 JILCKOM )
A [IpoekTHOUCCIIENOBATENBCKAS 24 10 14 paboTsI
JeSITeTbHOCTD
[MomnynsipHast HeTeXUMHs 20 10 10
CuHTE3 ¥ H3ydeHHE CBOMCTB 20 8 12
a30KpacuTelen
HUTOTI'O Ha npoaBUHYTOM YPOBHE 144 80 64 40 18 22 28
HUTOTI'O no nporpamme 432 260 172 61 30 31 73
Y4eOHblil I1aH
YpoBenn CPOKH KOJI-BO Y/HeJl KO0JI-BO
CI0KHOCTH | pea/iM3alMH, WNuBapuaHnTHAs 4acThb BapuaruBHas 4yactb




KO0JI-BO Xumnueckuit | Besnecymas | Xumunueckas | Jloruka [IIpoextHouccnenosare, Ananut |[lonynsp| Cunre3 u | 3aHsTHI B
y4eOHbIX KaJei10CKOI XuUMHS | JabopaTopus JIbCKast uyeckas| Hasg | M3y4EHHE | HejelIo,
HeJleJIb B I'OJ1 JeSITEIbHOC XUMUSL  |geTexu| CBOUCTB NPOIOJIK.
Th Mg | @30Kpacure|  oaHoro
JIen 3aHATUA
(MuH)
CraproBselii| 36 Henenb 2 2 2 2 2 1 - 3ansTue
(c 1 cenTsbps B HEIEIIO
no 31 mas) 1o
pacIHCaHUIO
10 45 MUHYT]
Ba3osBerii 72 Henenu 3 3 3 3 3 3 2 3aHiTHE B
(c 1 cenTsbps HEJENI0 110
o 31 mas) pPacCIKCaHUIO|
1o 45 MuHyT)
[IponBunythl| 36 Henenb 4 4 4 4 4 4 4 2 3aHATHE B
78 (c 1 centsops HEJIeTI0 10
no 31 mas) pacCICaHHUIO,

1o 45 MUHYT]




CrapToBblii ypOBEeHb

METOAUMYECKOE OBECIIEHEHHE ITPOI'PAMMbI

Dopmbl MeTtoabl " JAuaakTu4ecKuil MaTepuall, ®opMa KOHTPOJIsS
OpraHu3anuuu npnéMLI TEXHHUYECKOE OCHAILICHUE
JAeATeJIbHOCTH
y4yammxcst
Jucnuniuna "XumMudeckui kajgeigockon"
['pynnoBasi, becena, HarnsaHbIM, KoHcnekr 3ansarus, TectupoBanue,
(dpoHTanbHas. paboTa ¢ KHUTOH, KOMIIBIOTEPHBIE MPE3CHTALNH, ompoc
HaOJII0ICHHE, BUJICOPOJIMKH, KOMIIBIOTED,
IMIAaKTHYSCKas IPOEKTOP
urpa.
Jucunmumna «Be3aecymas xumusi»
['pynnosas, becena, HarIsqHBIN, KoncnexT 3ansarus, TectupoBanue,
q)pOHTaJ'[],Ha;[_ pa60Ta C KHI/IFOfI, KOMIIBIOTCPHBIC ITPE3CHTAllUHU, onpoc
Habo/IeHue, BHJICOPOJIMKH, KOMIIBIOTED,
JIMIAaKTHYSCKas IPOEKTOP
urpa.
Jucuumimna «XuMudeckas jJadopaTopus»
['pynnosas, Pacckas, KoHcnekT 3aHaTHsI, HHCTPYKLIUU TectupoBanue,
q)pOHTaJIBHaH. HaTrJISIHBIN, 10 TEXHHUKE 6e30naCHOCTH, orpoc
HaOJII0ICHNE, KOMITbIOTEPHBIE MTPE3ECHTALINH,
IIPAKTUYECKUIA BUJICOPOJIUKH, KOMIIBIOTED,
IPOEKTOP, 1abopaTopHoOe
o0opynoBaHue
Jucunnimnna «Jloruka»
I'pynmosas, becena, narnsnnblil,| KoHCIEKT 3aHATHSA, HHCTPYKIUH K Omnpoc
bpoHTaNTBHASL. paboTa ¢ 3aJIaHUsIM, KOMITBIOTEPHBIE
JTUTEPaTypOi, MIPE3EHTAINH, KOMITBIOTED,
IHIaKTHYSCKas IIPOEKTOP
urpa.

)Incuummna «HpOCKTHO — HCcdJIea0BaTe/JabCKaAdA N€ATECJIBbHOCTD)




['pynnosas, becena, KoHcneKkT 3aHsTHsA, UHCTPYKIIUU Ormpoc, 3amura
(dbpoHTaNBbHAS, | HATJSAIHBIN, paboTa 10 TeXHHUKE OE30MacHOCTH, MPOEKTHOMN
WHIMBHIYallbHas |  C JIMTCPAaTYpod, | kommbroTepHbie mpesenTarmy, | (MCCTICA0BATENLCKOTH)
HabmoIeHHE, BUJICOPOJIMKH, KOMIIBIOTED, paborsl
HpaKTHECKUHU MIPOEKTOP, JIAOOPATOPHOE
obopynoBaHue
ba3oBblii ypoBenb 1-ii rox o0yueHust
Dopmbl Meroabl 1 npuémbl | Juaakruueckuii matepua,| dopma KOHTPOJIS
OpraHusanuun TEeXHHUYECKOe OCHAILICHUE
JesATeJIbHOCTH
y4YaIHuXcs
Jducnunimna "XumMudeckuii kaaeiaockon"
['pynnosas, becena, HarnsaaHbIN, Koncnekr 3ansarus, TectupoBanue,
(dpoHTanbHas. paboTa ¢ KHUTOH, KOMIIBIOTEPHBIE onpoc
HabJroieHue, [Ipe3eHTaluu, BUIACOPOIINKH,
AUTAKTHICCKAA UI'PA. | Byuneo ypoOKH, KOMIIBIOTED,
MIPOEKTOP
Jucounimmua «Be3aecymas xumus»
I'pynnosas becena, narnsgHbIMA Koncnekr 3ansatus TectupoBanune
YH D) ) 9 D) )
(GpouTabHas. paboTa ¢ KHUTOH, KOMIIBIOTEPHBIE ormpoc
HabJroieHue, Mpe3eHTalun, BUACOPOIINKH,
AUJAKTAYICCKAA UTPA. | Byieo ypOKHU, KOMIIBIOTED,
MIPOEKTOP
JAucunmimna « XumMuyeckasi Jjadboparopus)
I'pynimosas, Paccka3, Harjas qHbIM, Koncnekr 3ansarus, TectupoBanue,
(bpoHTaNbHAS. HaOI0JeHuE, WHCTPYKIIUU TIO TEXHUKE orpoc
IPAKTHYCCKUN 6e30MacHOCTH,
KOMITbIOTEPHBIE
MPE3EHTALUH, BUICOPOJIUKH,
KOMIIBIOTEP, IPOEKTOP,
nabopaTopHoe 000pyI0BaHNE
Jduncnunimna «Jloruka»
['pynimoBasi, becena, HarIagHEIH, KoHcriexT 3ansgTus, Onpoc
(dbpoHTaANTBHAS. pabota ¢ IuTeparypoi,| HWHCTPYKLIMH K 3aJaHUSM,
JMJTaKTUYECKAs Urpa. KOMITBIOTCPHBIC
MPE3EHTALINH, KOMIIBIOTED,
MIPOEKTOP




Jucuunimmnaa «IIpoeKTHO — HCcCae0BaTeIbCKAS 1eATEIbHOCTbY
I'pynmoBas, becena, HarIsagHBIH, KoHcnekT 3ansaTus, Omnpoc, 3amuTa
¢dbpoHTaIbHAS, paboTa ¢ IUTEPAaTypoOH,| HMHCTPYKLUH IO TEXHUKE IIPOEKTHOMN
VHIUBUyAJIbHAS HaO0JII0ICHUE, 0e30I1acHOCTH, (Mccie10BaTebCKO)
MPAKTHYECKHUH KOMIIBIOTEPHBIE pabotsl
MpE3EHTALUM, BUICOPOJIUKH,
KOMIIBIOTED, MPOEKTOP,
naboparopHoe 000pyI0BaHHE
ba3oBblii ypoBeHb
2-ii rox 00yueHust
DopMbI MeToabl M IPHEMBI JAnpakTudyeckuii MaTepual, ®opma
OpraHv3anum TeXHUYECKOe OCHALIleHHEe KOHTPOJIA
NesiTeJIbHOCTH
yyauuxcs
Jucuunianaa " XumMudeckui kajaeigockon'
I'pynmosas becena, HarmsqHBIN, Koncnexr 3ansaTus, TectupoBanue
b b
q)pOHTa_]'[LHaf{. pa60Ta C KHI/IFOfI, KOMIIBIOTCPHBIC IIPE3CHTALIUU, onpoc
HaOJII0ICHHE, BUJICOPOJIMKH, KOMIIBIOTED,
AU OAKTHYCCKas urpa. MIPOEKTOP
Jducuunimna «Be3gecymas Xumus»
I'pynnosas, becena, Hars IHBIN, KoHcniekr 3ansartus, TectupoBanue,
q)pOHTaJ'[BHa;[, pa60Ta C KHI/IFOfI, KOMITBIOTCPHBIC ITPE3CHTAINHU, orpoc
Habro/IeHue, BUJICOPOJIMKH, KOMIIBIOTED,
AUOAKTHYCCKAs urpa. IIPOEKTOP
JucuumimHa «XumMu4eckas jjadoparopusp»
I'pynmnosas, Pacckas, Harmsinabli, | KoHCHeKT 3aHATHS, HHCTpYKIUHK | TecTtupoBaHMeE,
(ponTaBHASL. HaOJI0/IEHNE, M0 TEXHHUKE 0€30MacHOCTH, OIIpoC
TIPaKTHYECKHH KOMITBIOTEPHBIE NTPE3CHTALINH,

BUJICOPOIUKHN, KOMIIBIOTED,
POEKTOP, J1abOpaTopHOE
obopynoBanue

Jduconnimnaa «Jloruka»




['pyninoBasi,
(dbpoHTaNIbHAS.

becena, HarnsamHEIN,
paboTa ¢ TUTepaTypou,
TUAAKTHYeCKas Urpa.

KoHcnekT 3aHsTus, MHCTPYKINH K

3a/IaHHSIM, KOMITBIOTEPHBIE
MIPE3EeHTAlNH, KOMITBIOTED,

IIPOEKTOP

Onpoc

Jucuuninna «[IpoekTHO — ucciegoBaTeIbCKast 1esITeIbHOCTh

I'pynnosas becena, HarnsiHbIM KoncnekT 3ansatus, uHCTpyKiuu | Omnpoc, 3ammTa
YH ) ) ) ) Y )
¢ponranbHas, pabora ¢ IuTepaTypoi, 0 TEXHUKE OE30IIaCHOCTH, IPOCKTHOM
MH/IMBH1yalIbHAs Habro/IcHuE, KOMITbIOTepHbIE IpesenTanuy, | (ACCIEAOBATENLCK
IIPaKTHHCCKHM BUJICOPOJIMKH, KOMIIBIOTED, 0i) paboTHI
MPOEKTOP, TabopaTopHOE
obopyoBanue
AHaJINTHYECKASA XUMHUSA
['pynnosasi, Pacckas, Oecena, KoHCekTs! 3aHSITHiA, TectupoBanue,
3KCKYpCHS. HaOJII0ICHUE, WJUTIOCTPALIMH, KPOCCBOP/IBI, ompoc
PaKTHYECKHI, HIPa. pa3paboTku urp. MHCTpyKImu K
JlaGopaTopHas pabora, nabopaTopHBIM paboTam,
caMOCTOsTeNIbHAs paboTa Buneoypoku
IIponBUHYTHIN YPOBEHD
Dopmbl MeToabl M PHEMBI JAupakTuyecKuii ®dopma KOHTPOJISI
OpraHusanuu MaTepHuaJjl, TEXHH4YeCKoe
ACATCJIbHOCTHU OCHallleHue
yyalmmxcs
Jducnunimnaa " XumMudeckuid kajaengockon'
I'pynmosas, becena, HarysA1HbIN, Koncnekr 3ansarus, Tectuposanue,
(ppoHTaNbHAS, paboTa ¢ KHUTOH, KOMITBIOTEPHBIC onpoc
SKCKYpCHH Ha0II0IeHUE, MpEe3CHTAIHH,
JUJAKTUYECKas Urpa. BUJICOPOITUKH,
KOMITBIOTEP, IIPOEKTOP
Jducuunimaa «Be3aecymas Xxumus»
['pynnosasi, becena, HarsagHEIH, KoncnekT 3ausTus, TectupoBanue,
(poHTaNbHas, paboTa ¢ KHUTOH, KOMITHIOTEPHBIC orpoc
SKCKYpCHH Ha0JI0/IeHNeE, Mpe3eHTalHH,
TUIAKTUYECKasi urpa. BHJICOPOJTHKH,

KOMITBIOTEP, TIPOEKTOP

Jucnunminna «XumMudeckas jgadoparopus»




['pynnosasi, Paccka3, HarjsiqHbIH, KoHcnekr 3ansarus, TectupoBanue,
(I)pOHTaJILHaH. Ha6JIIOI[eHI/Ie, HHCTPYKIUH O TCXHUKE onpoc
IPAKTHYCCKUN 0e30IMaCHOCTH,
KOMIIBIOTEPHBIC
Mpe3EHTAaLINH,
BUJICOPOJTUKH,
KOMIIBIOTED, MPOEKTOP,
nabopaTopHoOe
obopynoBaHue
Jducunnimnaa «Jloruka»
['pynnosas, becena, narnsaHbIi, Koncnekr 3ansTus, Onpoc
(dbpoHTaNIbHAS. pabora ¢ auTeparypoi, | MHCTPYKLMH K 33JIaHUAM,

JAUTAKTHYCCKasdg urpa.

KOMIIBOTCPHBIC
MMpE3CHTAallUuU,

KOMIIBIOTEP, TPOEKTOP

I[ncunmmna «HpOCKTHO — HCCJIeA0BATCJAbCKAA JE€ATCIBbHOCTD)

I'pynnosas, becena, HarnaHbIi, KoHcniekT 3ansTus, Ormpoc, 3amura
(dbpoHTaANIbHAS, paboTa ¢ TMTEPATypPOH, | MHCTPYKIHMHU IO TEXHUKE MPOEKTHOMN
WHUBUyaJIbHAs HaOIoACHUE, 0€30MacHOCTH, (uceneroBarenbCKo)
NPAKTHYECKUHI KOMIIBIOTEPHBIE paboTer
MIPE3CHTALINH,
BUJICOPOITUKH,
KOMIIBIOTEP, IPOEKTOP,
nabopaTopHoe
obopynoBaHue
HonyasipHas HepTexumMust
I'pynmosas, Pacckas, Gecena, KoHcnekTsl 3aHsaTHH,
q)pOHTa_]'[LHa}I, HaOJI0ICHUE, UHCTPYKIIUHU K
WHIUBUAYaJIbHAS MPaKTUYECKHUI 1ab0paTOPHBIM U Ormpoc
MpaKTHYECKUM paboTam,
BUJIEOYPOKHU
CuHTe3 M M3yueHHe CBOMCTB a30KpacHuTeJiei
['pynmnoBasi, Pacckas, Oecena, KoHcnekTs! 3aHATHA,
dbpoHTaANIbHAS, Ha0JII0ICHNE, MIPE3EHTAlNH,
VHJVBHIyaJIbHAS MPaKTHYECKUI HHCTPYKIUH K Onpoc

1a00paTOPHBIM U
MIPaKTUYECKUM paboTam,
BUJICOYPOKH




MaTepl/Ia.ﬂbHO - TeXHHYECKOe OCHAllleHHe Ka0uHeTa
€CTECTBCHHOHAYYHOI'0O HAIIPABJICHUA

KomnproTrep MylbTUMEUIHBINA C BBIXOJOM B HHTEPHET,

Hoyt6yk - 1

[TpoexTop, ’Kkpan -1

®oroannapar -1

JIaGopaTopHblii KOMIUIEKC s Y4eOHOM NPaKTUYEeCKOM M MPOEKTHOH JeATENBHOCTH 110
€CTeCTBEHHOHAYYHbIM JUCLHMILIMHAM - 4

AxBapuym — 1

KommekT nabopaTopHOro o60pyA0BaHUs U MEPHOM MOCY bl U3 CTEKJIa — 5
KoMmuiekT peakTHBOB 110 HEOpraHUYECKOH XUMuu — 1

KommiekT peakTHBOB IO OpraHu4eckoi xumuu — 1

KommuiekT peakTHBOB MUHEpaIbHBIX YA0OpeHuit — 1

JlaGopaTopHbI€ 3JIeKTpOHHBIE Bechl — 1

[Mu¢posoit mukpockorn — 1

BrrmspxHoi mkad — 1

[Mkad nns peaktuBoB — 1

Tymba molika ¢ pakoBHHOM — 1

Jocka st cymmiaky nocyast — 1

Cron naboparopusiit — 10

Cron yuntensckuii — 1

Cryn yuenuka — 20



Hudposbie 00pa3oBaTe/ibHbIE peCypehl:

MynpTuMeaniHbIE TUCKH ¢ HH(OPMAIMOHHO — CIIPABOYHBIM MaTEpHUaJIOM, PaCCUUTaHHbBIE Ha
pa3iaudeHHbIe (POPMBI TIO3HABATEILHOU JIEATEIIBHOCTH, B TOM YHUCIIEC UCCIICOBATEIBCKYIO
MPOEKTHYIO paboTy. AyAHMO U BUIEO MaTEpUAIIbI

XUMUYECKUE UTPBI

Harnsannelii Matepuan:

1.KommuiekT Tabmuil 1o OpraHuuecKol XUMUH.

2. KommuiekT Ta0nuil o HeOpraHM4ecKoi XHUMUHU.

3. Tabnuna «I['eHeTH4ecKas CBSI3b MEXKy KIacCaMU OPraHUYECKUX BEIIECTBY

4. Tabmuna «['eHeTHYecKas CBsA3b MEKTY KJlacCaMH HeopraHU4YeCcKux BemecT» O 5. Habop yueOHO
- I03HABATEIbLHON JIUTEPATYPbI

MepoanﬂTHH C Oﬁy‘lalOIll]/lMI/[CH H UX POAUTECIIAMHA 3a paMKaMHU yqeﬁﬂoro IJiIa"Ha

Mecsan Mepornpusarusi, OpraHnu3yeMble MaccoBsie KonkypcHbie
JUTIST OO YJarOIIXCST MEPOIPUATHS MEPONPUSITHS.
00BeAMHEHUS U UX Pa3IM4HOIO YPOBHS,
ponurenen B KOTOPBIX
oOyJaromuecs
MOTYT
IIPUHSTH y4acTHe
Cenmsabps | Ponutensckue coopanus JIeHb OTKPBITHIX ITonroroBka Kk KOHKypCy
IBepen «CoxpaHuM Haury 3eMIIto

rony0oii U 3eTIeHOM»

Oxmsabps | becenpl «bezonacupiit MmapmpyT | [lo3apasnenns O06acTHON KOHKYpC
B YUPEIKICHUEC)H YUUTEIIEH ¢ «CoxpaHuM Hamry 3eMIIto
npa3IHUKOM «/leHb | rosy0oii u 3eneHoin»
YUUTETS»




Hosbops | Ponutensckoe coOpaHue Meponpustus ITogroroska k
"Pe3ynbTaThl paboTh KO Juro MexnyHaponHoMy
o0beuHeHUs" HapOJIHOTO KOHKYpCY

eIMHCTBA HAy4YHOUCCIIE0BATEIIbCKUX|
U TBOPYECKHUX pabOT
yuamuxcsi «KCTAPT B
HAVYKE»

Jlexabpy | becenpl o mpaBuiIaM Hosoroaussa énka ITonroroBka K
MOBE/ICHUS B 3UMHUH MIEPUO]I, Bcepoccuiickoit
npoduakTUKe TpaBMaTu3IMa OJINMITHA/IC

AHneapo Meponpusrue, 6ecesl 1Mo PoxnectBenckue
($hopMUPOBaHHIO 3J0POBOTO MEpPOIPUSITUS
o0pasa Ku3Hu

@espany | Mepompusitue, Oeceibl 1O [ToaroroBka k KOHKypcam
npodunakTuke Y OJIUMITHAJIaM
MpaBOHAPYILIECHUI
HECOBEPIICHHOJIETHUX,

Mapm - Pogutensckue coOpanus no Meponpusrus,
poHUIAKTHKE JETCKOTO nocBsieHHbIe J[HI0
JOPOKHO-TPAHCTIOPTHOTO OTKPBITHS
TpaBMaTU3Ma, MEePUOIUYECKOTO

3aKOHa

Anpenv Meponpusrue, 6ecepl 1Mo Ob6nactHast
nH(OPMALIMOHHOU naTpuoTUYECKast
0€301acHOCTH aKIuA

«["eoprueBckas
JICHTOYKA
Maui becenp! o npasuiiam [Tapan [ToGenst B
MOBE/ICHUS B JIETHUM NIEPUOL Benukoi
(6e3omacHOCTh TIpH €371 Ha OreuecTBEHHON
BEJIOCUIIEE, PAaBUIIA BOIHE
MOBEJICHUS Ha BOJIE, B JIECY, Meponpusrus,
npoduIakTUKa COIHEYHOTO NOCBsIIEHHbIE J[HIO
ylapa, KJIeeBoro sHIedaInTa) | XuMruka
Uwonw O3/10pOBUTENBHBIN JIaTePh C

JHEBHBIM Hp€6BIBaHI/ICM

['on oOyuenHus

YpoBeHb

IIpenmer

Kapra na0ironennii 3a pesyJibTataMu 00y4eHus 10 IporpamMme
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IlokazaTenu: BBEICOKHI

YPOBEHBb XOPOUIHIA

YPOBEHb CPEIIHUI

YPOBEHb HU3KUI

YPOBCHB

Kapra moctmkenuit yqamumxcs 1eTckoro oobeauaenus «FOHBINA 9K0JI0T» Ha

yu.
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[Tpunoxenne 1

IMPABUJIA TEXHUKU BE3OITACHOCTH NPU PABOTE C
XUMHNYECKHUMMU BEINECTBAMU U IABOPATOPHBIM OBOPYIOBAHUEM

1. OBIIIME ITPABUJIA

1. Tlpu Bcex paboTax COONIOAATh MAKCUMAIBHYI0 OCTOPOXHOCTh, TIOMHS, YTO
HEaKKypaTHOCTh, HEBHUMATEIbHOCTb, HEJOCTATOYHOE 3HAHHE NMPUOOPOB U CBOWCTB BELIECTB, C
KOTOPBIMH BeJeTcs paboTa, MOTYT MOBJIEYb 32 COOOW HECUACTHBIN Cirydai.

2. XMMHYECKHE OMBITHI BBHIMOJIHATH C TAKUMH KOJIMYECTBAMH BEIIECTB U KOHIICHTPAIHAMH,
B TaKo mocyje 1 npudopax, B TAKUX YCIOBUAX, KOTOPbIE YKa3aHbl B PYKOBOJICTBAX.
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3. He craBuTh HH OOHOTO OMBITA W HE MNPUMEHATh HH OAHOrO mpubopa 6e3
IIpEABAPUTEIILHON ITPOBEPKHU.

4. He IIPpOU3BOJNTL HUKAKHUX OIIBITOB B I‘pﬂSHOﬁ mocyac. HOCYI[y MBITh 110 OKOHYaHHUH
OIIbITa, HC OCTaBJIsAsA HAAOJIT'O HEMBITOI.

5 B nocyac 0€3 STUKETOK HJIH Hazumceﬁ HE OCTaBJIATh HUKAKHUX BCIIICCTB.

6. Huxaxux B€IICCTB HE HpO6OBaTB Ha BKYC. He CIICAYCT KJIaCcTb Ha ITOBECPXHOCTH
J'Ia60paT0pHOFO CTOJIa KaKHue-JIM00 IMUIICBBIC ITPOAYKTEI.

7. Hioxath Kakue-1M00 BEmecTBa HY)KHO C OCTOPOKHOCTBIO, HE HAKIOHSISICh HAJl COCYIOM
U He Jenasi cuiIbHOTO Bhoxa. CieayeT HampamiiTh K cebe mapsl (ra3pl) pyKOH WM HETUIOTHO
IIPUKPBIB CKJISIHKY TaMIIOHOM BaTbl, KOTOPBIM MPOMYCTUT HEOONBIIOE KOJIWYECTBO I1ApOB,
JIOCTATOYHOE. ISl ONIPEICIICHUS BEUIECTBA OPTraHOJENTHYECKHM METOI0M (T10 3amaxy).

8. Huxakux BCIICCTB U3 KOMIIJICKCA HUKOMY HE€ OTAAaBaTh U HC 6paTB HOMOﬁ.

9. He HaKIOHSTBCS HAl COCYIOM, B KOTOPOM YTO-HHOY/b KHITUT UIIK B KOTOPBIN HATUBAIOT
KaKyt0-HUOY/Ib )KUJIKOCTh (0COOEHHO €JIKYI0), TaK KaK OpbI3r¥ MOT'YT I10IIaCTh B Ijasa.

10.Bepeur rnasza! Ilpu Bcex OMbITaX, TI€ MOXKET TMPOM3OUTH pasOPBI3TUBAHUE WM
pa3OpacbeIBaHM€, B3pPBIB, HAJIEBAaTh OUYKH C TOJICTHIMU CTEKJIAMH WJIH [IUTOK!

11.TIpoGupKy, B KOTOpOil HArpEeBAIOT KUAKOCTH, JACPKATh OTBEPCTHEM B CTOPOHY, a HE K
cebe WM cocelly, TaK Kak >KHJIKOCTh BCJEACTBUE IMEperpeBaHusl HEPEIKO BHIOpPACHIBACTCS U3
npobupku. Bo uzbexaHue 3TOro HUKOT/Aa HE TpeTh MPOOUPKY TOJBKO CHU3Y, a CHayala
MIPOrpeBaTh BCE COAEPKUMOE MPOOUPKH.

12.TIpowusBost OLBIT, TIPH KOTOPOM B IIPUOOPE BBIAEIAECTCS ra3 WM HATPEBAETCS KUIKOCTh,
HC JOITYCKAaThb IMOBBIICHUA JaBJICHHUA BCICACTBUC 3aKYIIOpPHUBAHUSA pr6KI/I nin cc HGpGFI/I6aHI/I$L
[Tpubop He OIKEH MPEACTaBIATh COOOW 3aMKHYTYIO CHCTEMY M 00S3aTeNIbHO JIOJDKEH MMETh
cBOOOAHBIN BbIXOJ Tra3a. lloBbllieHHe naBieHUs B MpuOope MOXKET MPUBECTH K B3phiBy. He
HarpeBaTh KHJIKOCTH B TUIOCKOJIOHHBIX KOJI0AaX U APYTroM MIOCKOJIOHHOHN MOCY/IE.

13.Ecnu kakoi-HHOY/Ib PEaKTUB TOMAIET HA KOXKY, TPEXKIIE BCETO, HEOOXOIMMO CMBIThH €r0
OOJIBIIIMM KOJIMYECTBOM BOJIbI, @ 3aTEM MIPOTEPETh STOT YYACTOK KOXKH UM IPUMEHUTD

HerTpanu3yonue Bemectsa. OCoOOEHHO BaKHO OBICTPO MTPOMBITH IJ1a3a, €CJIU B HUX T1011a/1aeT KaKOM-
HUOY/Ib PEaKTUB.

2. MIPABUJIA OBPAIIEHUSA C EAKUMU U 'OPIOYUMHU BEINECTBAMU
1. PaboTy ¢ KOHIEHTPUPOBAHHBIMH KHCIOTaMH W IIEJI0YaMHU MPOBOIHUTH, TIIATEIBHO
Ha0J01as1 32 JEMCTBUSIMHU YUEHUKOB.

2. HpI/I HU3MCJIBYCHUN TBEPAbIX BCHICCTB HAACBATHL NPCAOXPAHUTCIIBHBIC OYKH, a IIpHU
HU3MCIBbYCHHUHN menoqeﬁ CIIC HAACBAaTb PE3MHOBBIC IICPYATKU.

3. PasnuBarh )UAKOCTH 005A3aTEIBHO Yepe3 BOPOHKY.

4.  Tlpu pa3baBieHUM KOHIIEHTPUPOBAHHOMN CEPHOM KHMCIIOTHI BIMBATH KUCIOTY B BOZY, a HE
Hao000pOT, BO N30€KaHKE OMAaCHOTO pa30pbI3TMBAHUS.

5.  He3axwurars BOJOPO/I U APYTHE TOPIOYHE T'a3bl MK Haphl y KOHI[A Ta300TBOIHON TPYOKH
0e3 peABapPUTEIILHOTO UCTIBITAHUS Ha YUCTOTY.

6. ColmomaTh KpailHIOK OCTOPOKHOCTH TPH paboTe ¢ TOPIOYMMH MarepuaaaMu, H
0COOCHHO C JIETKOBOCIIAMEHSIFOIIIMMHUCS KUAKOCTAMHU (3Pup, OeH301, OEH3UH, alleTOH U JIp.).

7.  He nepxath B CKISIHKaxX Ha CTOJIE OOIbIINE 00BEMbI TOPIOUHX XKHIKOCTEH (He 60se 100
MIT).



8.  He meparh JerKOBOCILIAMEHSIOIINECS KUIKOCTH BOJIHM3U OTHSI.

9.  IlepenuBaTh rOpIOYME KUAKOCTH BIAIH OT OTHSI.

10. AwmmuauHblii pacTBOp OKcHaa cepebpa (Hampumep, IS PEAKIUH «CepeOpsHOro
3epKajay) nepei KaxIbIM OIbITOM FOTOBUTH 3aHOBO B KOJIMYECTBE, HEOOXOAMMOM JJIs OTbITa, Ta!
KaK [PH XpaHEHUH 3TOT PACTBOP 00pasyeT «rpemyuee cepedpo» - B3pHIBOOMIACHOE BELIECTBO.

3. MIPABUJIA OBPALIEHUSA C HAT'PEBATEJIbHBIMHA TIPUBOPAMUA

1. Vxoms c¢ paboyero Mecra HHKOTJa HE OCTaBISIATE 3aXCOKCHHBIX CIHPTOBOK HIIH
BKJIIOYEHHBIX HAarpeBaTeNIbHbIX IPHUOOPOB.

2. 3axwWrath CIOUPTOBKY TOJBKO CIHYKOM WIM JIyYHHOW. 3ampeniacrcst 3aKurarh
CIIUPTOBKY OT APYrOW Tropslleld CIHUPTOBKH, TaK Kak IPU 3TOM TIOpPIHOYEE MOXKET IMPOJIMUTHCS MU
3aropeThCesl.

3. PeryaupoBaTh pa3Mmepbl IiameHu cienyer (uruieM. st 3TOro CHUPTOBKY HYKHO
HOTacUTh, BBIHYTh TPYOKY U3 pe3epByapa U MepeIBUHYTh (PUTUIb IUHIETOM.

4, ®dutunp He JOJDKCH CIHIIKOM IINIOTHO BXOJUTH B TPY6Ky pe3€pByapa, Tak KakK 3TO
MCIIACT BCACBhIBAHUIO I'OPIOYCTO, K CIIMPTOBKA IIJIOXO I'OPHUT.

5.  OurHib J0KEH OBITh POBHO 00pe3aH HOKHHIAMHU. Eciu GUTHIIG TI10X0 00pe3an min
BBIIBUHYT CJIMIIKOM CHUJIbHO, Kpasi €0 HAUMHAIOT 00roparhb, U yBEJIUYUBAETCS €0 PACXOI.

6.  Ecnu Bo Bpemst paboThl Ha (DUTHIIL ITOMAJET BOJIA, KAKOH-HUOYIb PACTBOP MJIH TIOPOIIOK
Y IJIaMsl CHJIBHO YMEHBIIUTCS, TO HEOOXOAMMO MOTaCUTh CIIUPTOBKY, BBHITHYTh HEMHOTO (PUTHIIb U
o0pe3aTh 3arpsi3HEHHBINA KOHEIll. Eciiu GUTHIIb YKOPOTUTCS HACTOIBKO, YTO HE OyIeT JOCTaBaTh JHA
CIIUPTOBKH, HAJO B3SITh HOBBIM (PUTHIIB.

7. HarpeB Ha cnupTOoBKE HEOOXOIMMO IPOM3BOAWTH B BEpXHEW YacTH IulaMeHu (B
HanOoJiee TopsueH ero 4acTH).

8.  Ecim muams CMPTOBKM YMEHBIINTCS, @ GUTHIb HAYHET TIETh, 3HAYUT, B CIIUPTOBKE
Mano roproyero. CnupToBKY HEOOXOIUMO MOTacUTh U J100aBUTH Yepe3 BOPOHKY roprouee no 2/3
obbema. Jlyure roproyee J0IUBaTh 3apaHee, KaK TOJIBKO €ro OCTaHETCs B CIUPTOBKE 1/4 oO6bema.

9. Tlpwm ramenun CIUPTOBKU HE JyTh Ha TUIAMS, & 3aKPBITh (PUTHIIH KOJIMAYKOM: MTOJHECTH
KOJITA4OK COOKY M OBICTPO HAKPBITH ILIaMSI.

10. Korza ciupToBKa HE UCTIOIB3YETCS, IEPIKATH €€ 3aKPBITOM.

11. OGpamarscst co CIUPTOBKOW OCTOPOXKHO, YTOOBI HE YPOHUTH €€, HE ONMPOKHHYTh W
pa3outh. Ecnu Bce-Taku 3TO CIAy4YWJIOCh W TOPSILIUN CIHUPT Pa3awiICs MO CTONY, HPUKPBITh Ms
IIOJIOTEHIIEM U 3aJIUTh BOJOM.

4. IPABWUJIA BE3OITACHOT O OBPAIIIEHUS C TABOPATOPHOM MMOCY 101

1. TIpu c6opke nprOOPOB U3 CTEKIA HEJOIMYCTUMO MIPUJIAraTh MOBBIILICHHBIC YCHITHSL.

2. Ockouku, 00pa3oBaBIIKECs MPU CAYYaHOM MOBPEKICHUN CTEKISIHHOM MOCY/IbI, HEOOXO0MMO
OBICTPO YOpaTh C MOMOIIIBIO IIETKU U COBKA.

3. IIpu MBIThE MTOCY/IBI EPITHKAMH JTHO COCY/Ia HAMPABIISIOT TOJIBKO OT Ce0s MM BHU3.

4. TOHKOCTCHHYIO TOCYAy CIIeAyeT YKPeIUIiTh B 3aKHMax INTATHBOB OCTOPOYHO, CJerka
MOBOPAYMBast BOKPYT CTEKJISIHHOM OCH WJIM TiepeMeliiasi BBepX BHHU3.

5. Jlyist HarpeBaHusl pa3peniaeTcs UCIOIb30BaTh TOJIBKO TOHKOCTEHHYIO MOCY/LY. 3alperaeTcs npu
HarpeBaHUU 3aIOJHATH MoCcyy Oeree 4eM Ha OJIHY TPETh, TOPJ0 COCYIOB MPU HArPEBAHUU CIIEAYeT
HaIMpaBJIATh B CTOPOHY OT ceOs. 3ampeniaercs Ipu HarpeBaHUU HAKJIOHATHCS U 3ariisIbIBaTh BHYTPb
cocyna.



6. Henb3st HarpeBaTh COCYIBI BBIIIC YPOBHS JKUAKOCTH, & TAaKXe IYCThIE COCY/ABI C KaIUISIMU
KHUJIKOCTH.

7. PacTBOpBI M3 COCY/IOB HEOOXOIMMO HATMBATH TaK, YTOOBI ITUKETKA OKA3bIBAIACH CBEPXY.

Kanmo, OCTaBIIYIOCA Ha I'OPJIBIMIKE, CHUMAKOT KpacM TOM MMOoCyabl, Kyad HAJIMBAKOT )KUJIKOCTb.

puioxenne 2

OIIeHO‘lHI)Ie MaTepHaJIbl

3ammTa TBOpUYeckoro npoexkra (Mrorosasi arrecraunmsi)

Bbicokmii ypoBeHb - TeMa MPOEKTAa PacKpbITa, MCUEPIBIBAIOILE, aBTOP IPOJAEMOHCTPHUPOBAI
riyOOKHe 3HaHMs, BBIXOJAALIME 3a PAMKHU IMPOrpaMMbl; LeNb OIpeJesieHa, SICHO OIWCaHa, JaH
NOAPOOHBIA TUIaH e¢ JOCTHXKEHHUS; paboTa OTIMYAaeTcss YETKUM W TPaMOTHBIM O(opMIIeHHEM B
TOYHOM COOTBETCTBHMHM C YCTAHOBJICHHBIMU IIPABHJIAMU; pa0OTa OTIMYAETCS TBOPUECKUM MTOAX0JI0M,
COOCTBEHHBIM OPUTMHAJIbHBIM OTHOILIEHHWEM aBTOpa K ujee npoekra. CpeaiHMii ypoBeHb - TeMma
IPOEKTa pacKphiTa parMeHTapHO;

1eJIb OIpE/IeIeHa, 1aH KPAaTKUM IJIaH €€ JOCTUKEHUSI; IPEIPUHATHI IONBITKH 0()OPMUTH paboOTy B
COOTBETCTBUU C YCTAHOBJICHHBIMU IIpaBUJIAMU, IPUJATh €€ COOTBETCTBYIOLLYIO CTPYKTYpY; paboTa
CaMOCTOSITENIbHAs, JEMOHCTPUPYIOIIAs CEPbE3HYI0 3aUHTEPECOBAHHOCTb aBTOpa, HPEANpPUHSTA
HOMBITKA TNPEJCTaBUTh JUYHBIA B3IJISI HA TEMy IMPOEKTa, MPUMEHEHbI 3JIEMEHTBl TBOPYECTBA.
Huskmii ypoBeHb - TeMa NpPOEKTa HE PacKphITa; 1iefb He chopMHUpoBaHa; paboTa mabiIoHHas,
nokasbiBaroiasi (opMaabHOE OTHOIIEHHWE aBTOPa; B NMHCbMEHHON YacTh padOThl OTCYTCTBYIOT
YCTaHOBJICHHbIE TpaBUIAMHM MOPAJOK M YETKas CTPYKTYpa, JONYIIEHBbl CEpbE3HbIE OUIMOKH B
o(opmIIeHHH.

MOHI/ITOpl/IHF OTCJICKHBAHUA U (bmccauml Pe3yJbTaTOB 0CBOCHUS NMPOrpaMMbl

Monumopunz o6pazosamensbHbIX Pe3ynbmManos

Ounenka pe3yJbTaToB:
BBICOKH ypoBeHb — npaBwiibHO oTBeTriM HA 100 — 80 %
CpeHUii ypoBeHb - paBwiibHO oTBeTHIN Ha 70 — 50 %
HHM3KHH ypoBeHb - MeHb1e 50 %

Bricokuit ypoBenb (B)- muMeerT mmMpokuil Kpyrosop 3HAHHUH IO COJAEP)KAHUIO Kypca, BIaJeeT
OTIpENIeTICHHBIMU TMOHATUAMH (XMMHMUYECKHH 3J€MEHT M €ro MecTO B IEepHOJUYEcKOi Tadiuie,
OCHOBHBIE KJIACCHl HEOPTaHUYECKON U OpraHMYECKOW XUMHUH U JIp.), UCIIONIB3YET JOMOIHUTEIbHYIO
JUTEPATYPYy.

Cpennuii ypoBens (C)- nMeeT HEMOIHbIE 3HaHUS [0 COAEPIKaHUIO Kypca, OTIEPUPYET CHEIHATbHBIMU
TEPMHHAMH, HE MCIIOJb3YyET AONOJIHUTENBHYIO JIUTEPATYPY.

Huzkuit ypoenp (H)-  HegocTaTOuHbBl 3HaHUS MO COAEPXKAHUIO Kypca, 3HAET OTAENbHBIE
OIIPEICIICHUS.

Dopma uxkcayuu pe3yromamos



® U O pedenka CraproBbiii IIpoMe:xxyTOYHBII Hrorosbiii

HTOTO KOJI-BO % KOJI-BO % KOJI-BO %
neTei JeTei JeTei

BBICOKHI

CpeaHUil

HU3KUI

Monumopunz unoueudyanibHvix 00CmuMdcen i

Beicokuit yposeHs (B)- peryisipHO IpUHHMAaeT ydacTHE B BBICTaBKaX, OJIMMIINA/AX, KOHKypcax B
Macirabe paifoHa, 061acTi, CTpaHsbI.

Cpennuii ypoenb (C)- yuacTByeT B KOHKypcax BHYTpH paiioHa, o0benuHeHus. Huskuii

yposeHb (H)- penko yyacTByeT B KOHKypcax BHYTPH pailoHa, OObEIUHEHUS.

Dopma puxcauuu pezyivmamos

® U O pedenka CraproBblii IIpomMeRyTOUHBIH HTrorossiii

HTOIO KOJI-BO % KOJI-BO % KOJI-BO %
aeten aerei aeten

BBICOKHI

CPEeaHMI

HU3KHI




Bxoanoe nuarHoctuyeckoe TeCTUPOBAHUE 110 YU€OHON JUCHUTIIIUHE
Xumus. ba3oBbiil ypoBeHb

IlecThb 3J1eKTPOHOB BO BHELIHEM 3JIEKTPOHHOM ¢Ji0€ (JHEPreTHYeCKOM YPOBHE) HAXOAATCS
y aToMma ...

1) xyopa

2) Kuciopoia

3) a3ora

4) anroMuHuUs

KoBaJsienTHast moJisipHasi cBI3b 00pa3yeTcsi Me:xK1y aTOMaMH ...
1) autus 1 KUCIOpoaa 2) cephl U HATPUS
3) xJ0pa u BOAOpo/Ia
4) maruus u ¢pTopa

B kakom coequHEeHHHU cepa MMeeT cTeneHb OKucJaenust +4?
1) K2SO4
2) H2SO3
3) NazS
4) SO3

MouJisipHasi Macca cepHOil KMCJIOThI PABHA ...
1)100r/mo1b
2) 96r/mMoib
3) 98r/moib
4) 89r/moib

. YKaKuTe HEPACTBOPUMYIO B BOjI€ KHUCJIOTY
1) H3PO4

2) H2SiO3

3) HNO3

4) H2SOq4

Kakyo popmyry umeer cyabgpat meau?
1) CuS
2) CuSO3
3) CuSOq4
4) CuO

. Ykaxure (popmyJIy OKCHIA
1) SO22) Fe(OH)3

3) HCl

4) NHs



8. Kakoe ypaBHeHHe COOTBETCTBYET peaKlUU Pa3jioKeHus ?
1) KoCO3 + 2HCI = 2KCI + CO2 +H20
2) Fe;03 + 3Hz = 2Fe + 3H20
3) CaCO3 + CO2 + H20 = Ca(HCO3):
4) 4HNO3 = 4NO; + O2 + 2H.0
9. B peakumuio ¢ pa30aBJjieHHOW CepHOI KUCJIOTOI BCTyMaeT ...
1) meap
2) 30J10TO
3) uMHK
4) xucnopon

10. BepHblI J1H cjIeqyIOLIHe CYKIEHHsI 0 YUCTHIX BelIeCTBaX U cMecsix?
A. MuHepanbHasi BO/Ia SIBJISETCH YUCTHIM BelleCTBOM.
b. lyxu fiBJAAIOTCH CMEChIO BeleCTB.

1) BepHO TOJIBKO A

2) BepHO TOJIbKO b

3) BepHbI 00a CYKICHHSI

4) oba CcyXJCHUST HEBEPHBI

BxonHoe nuarHocTuyeckoe TeCTUpOBAaHUE MO yUeOHOM TUCUHUILIMHE:
Xumus. ba3osrblii ypoBeHb 2-ii roj

1. VYkaxwute popmyay oxkcuaa 1) PHs
2) H2S 3)
N20s

4y KOH

2. Kakoe ypaBHeHHE COOTBETCTBYET peaKIMu COeTMHEHUs1?
1. CO,+C=2CO
2. 2H,S + 30, = 250, + 2H,0
3. 2HCI + Ca(OH); = CaCl> + 2H20
4. Zn+ 2HCI=ZnCl; + Hz?1

3. B peakuuio ¢ coJIIHOM KMCJI0TOH BCTYNAET...

I. pTyTh

il. oKcuI Marsus

iii. cepoBomopon

IV. 30510TO

4. BepHbl JM cjeqyIolIMe CyK/IeHUsI 0 YUCTHIX BellecTBax U cMecsix? A. CtekJio
AIBJISIETCH CMECBhIO BEeIECTB.
b. Bpon3a siBJIsIeTCSl YMCTHIM BelleCTBOM.



1) BepHO TOIBKO A

2) BepHO TONbKO b

3) BepHBI 00a CYKIAECHUS
4) oba cyx/IeHHsI HEBEPHBI

Couepmanne a30Ta B BO3AyX€ COCTABJIACT ...
i. 78% ii.
21% iii.
50% iv.
10%

MeTaniudeckne CBOMCTBA y A TIOMHHHS BbIPaKeHbI CHJIbLHEE, YeM Y ...
HaTpus Oapust 6opa KaabIIHs

AJutoTponHass MoaM(UKALMSA YIJIepoa - 3TO ... aJIMa3 030H KapOuJ1 0JI0BO

BoccTraHoB/IeHMEeM Ha3bIBaeTCHA nmpouece ... OTAa4u 3JICKTPOHOB IIpUeMa
OJICKTPOHOB PAaCTBOPCHUA I'OPCHUA

Kosm4yecTBO BemecTBa ru/ipOKCHIA HATPUSI Maccoid 4 I pPaBHO ...
0,1 monn

0,01 mounn

1 Mo

10 mouib

. «CBOHCTBAa XUMH4YECKHX 3JICMCHTOB U 00pPa30BAHHBIX MMM BelIeCTB
HAXOAATCH B NEPHOIMYECKON 3aBUCHUMOCTH OT 3apA/A0B MX AaTOMHBIX siiep» -
3TO ... 3aKOH IIOCTOSIHCTBA COCTaBa BEILECTBA
3aKOH coxpaHeHus Macchl lleprnoanyecknii
3aKOH
3aKOH ABOTa/ipo

KOANPUKATOP
JTUArHOCTHYECKOTO TECTa MO y4eOHOM AUCIUTIINHE

Xumus. ba3oBblil ypoBeHb

Ne Bompoca 1-ii ron 2-1i ron

1 2 3
2 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
ITpouent KoanuectBo KauyecTBeHHas1 OLeHKA HHAMBUAYAJIbHbBIX
Pe3yIbTATHBHOCTH NMPaBUJIbHBIX o0pa3zoBaTeJbHbIX JOCTHKEHUI
(MpaBHIILHBIX 0TBETOB) OTBETOB 0ay1a1 (oTMeTKa) BepOaIbHbINA aHAJIOT
87+ 100 9-10 5 OTJINYHO
68 + 86 7-8 4 XOPOIIIOo
50 + 67 6-5 3 YJIOBJICTBOPUTEIIHHO
Menee 50 4 v MeHee 2 HEY/IOBJICTBOPUTEIILHO

HpOMe)KyTO‘{HaH AHATHOCTHUKA 110 TEME «OprannquKaﬂ XUMUsD»

1.K yriieBogaM OTHOCATCSH:

A)rirokosa, Kpaxmai, caxaposa

B) Bce ciiazkue Ha BKyC BEIIECTBa

C) caxaposa, IJIHMIMH, YTOJbHAs KACIOTA
D) uemronosa, rujiposasa, GpykTosa

E) kpaxman, nemttonosa, pubo3a

2.B KpoBb YeJIOBEKA YIJIeBOAbI MOCTYNAIOT B BUJIE:
A) riamMkoreHa

B) caxapo3sbl

C)riroKo3sl

D) xpaxmana

E) wuemmomno3br

3. K MoHOCaxapu1amM OTHOCSATCS:
A) ManbTo3a, TII0K03a, HEJUTIII03a
B) riroko3a, caxaposa, kKpaxman

C) ¢dpykroza, ManbTo3a, IEILTI0I03a
D) rmoko3a, GpykTo3a, pubo3a

E) uemmonosa, rimoko3a, caxaposa



4.B pe3yabTare rupoJin3a caxapo3bl 00pa3yoTcs:
A) ruaponasa u caxapuH

B) ykcycHast KHCIOTa M STaHOI

C) ramakro3a U IIHIHMH

D) rmoko3a u GppykTo3a

E) kpaxman u ataHON

5.B npouecce poTOCHHTE3a B pAaCTEHUSIX U3 YIJIEKHCJIOT0 ra3a 1 BOAbI 00pa3yercs:
A) rioko3a

B) caxaposa

C) xpaxmain

D) yrombHas Kuciiora

E) puboza

6.KayecTBeHHasi peakuusi Ha 00HApYKeHH e TVII0KO3bI:
A) obeciBeunBanre OPOMHOI BOJIbI

B) peakiust «cepeOpsHOTO 3epKasiay

C) B3aMMOJCHCTBHE C METAJNTNYECKIM HAaTPUEM

D) B3ammozeiicTBHe ¢ pacTBOpoM Xxjopua skene3a (1I)
E) B3aumozelicTBue ¢ xiopuaom Oapusi

7.11pu pacTBOpPEHUM caxapo3bl B BOAEe MPOUCXOJAHUT:
A) obpa3oBaHue KapaMeu

B) ruaposus caxapo3sl ¢ 00pa30BaHUEM TITFOKO3bI

C) rumposu3 caxaposbl ¢ 00pa3oBaHHeM (GPYKTO3bI

D) oOpa3oBanue ocajaka

E) paspyiieHue KpuCTa/UIMIECKON PEIIETKH Caxapo3bl

8.B coctraB mousiekya JIHK u PHK BxoasiT ocrarku:
A) 0HOaTOMHBIX CITUPTOB

B) sxupos

C) Oenxos

D) yrneBomos

E) ampaerumos

9.K nucaxapujaam OTHOCHTCS:
A) dpykrosza

B) rmoko3a

C) caxaposa

D) uemttonosa



E) kpaxman

10.K 50 r 9%-ro pactBopa riwko3s! npuianin 150 r 8%-ro pacrsopa aMmmuayHoro
koMmIiekca cepedpa [Ag(NH3)2]OH. KakoBa Macca BpIlaBlIero nNpu peakuuu ocajaka (r)?
A) 54r

B) 4r
C) 45r
D) 7r
E) 10r
KOJIUPUKATOP
Z[I/IaI‘HOCTI/I‘IeCKOI‘O TECTa 110 yqe6H0171 JUCHUIIIINHE:
Opranuyeckasi XuMus
Ne Bompoca BapuanT oTBeTa
1 A
2
3 A
4 A
5 A
6 B
7 E
8 A
9 C
10 C
ITpouent KoauuecTBo KauyecTBeHHas1 OLleHKA HHAMBUAYAJIbHbBIX
pe3yJbTATUBHOCTH NMPaBUJIbHBIX o0pa3zoBaTeJbHbIX JOCTHKEHUI
(MPaBHIILHBIX OTBETOB) OTBETOB 0as (oTMeTKa) BepOaIbLHBIN aHAJIOT
87 + 100 9-10 5 OTJINYHO
68 + 86 7-8 4 XOPOIIIOo
50 +~ 67 6-5 3 YJIOBJIIETBOPUTEIIHLHO
MeHee 50 4 v MeHee 2 HEY/IOBJICTBOPUTEIILHO

HTorosas AMarHocTuKa
IIponBUHYTHIN ypPOBEHD
1. MHoroo0pa3ue oprannyecKux coeJuHeHHii 00yCJI0BJIEHO
A) OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIMHI CBOMCTBAMH YIIIEPO/Ia.
B) CriocoOHOCThIO 00pa30BBIBATh Pa3aHyHbIe (H)yHKIIMOHAIBHBIE TPYIIIHI.
C) CrpoenueM sipa aToma yriepoa.
D)CrnocoGHOCTBIO aTOMOB yIJIepoJia COSAMHATHCS MEXy cO00H M 00pa3oBHIBaTh paziIMyYHBIC
LeMH.



E) Crioco6HOCTRIO aTOMa yriiepoia 00pa3oBbIBaTh IOHOPHO-AKIIENITOPHBIE CBS3H.
2. DYyHKNUOHAJbHAS IPYINNA aJbAerHI0B HA3BIBAETCS
A) T'upoKcuIbHOIM
B) AmuHorpymmoi
C)KapOonunpHoit
D) Keronorpymmoi
E) KapbokcuibpHol
3. I'pynmy aToMoB, onpeieJIIIOINX XapaKTepHbIe XUMHYeCKHe CBOIiCTBA IAHHOTO KJIacca
BellleCTB, HA3LIBAIOT
A)DYHKIHOHATBHOU TPYIIION.
B) T'omostorn4eckoii pa3HoCTHIO.
C) Pagukamom.
D) CTpyKTypHBIM 3BEHOM.
E) IMonumepom.
4. B ypaBHeHUM pPeaKI[UM MeK1y AMMHAYHBIM PacTBOPOM okcuaa cepedpa (I) u meraHoBoi
KHCJI0TOH cyMMa K03 GUIIUEHTOB paBHA

A) 6

B) 3

C)5

D) 4

E) 2
5. MaccoBas A0JId yrjaepoaa B MACJIAHOH KHUCJI0TEe

A) 36,50

B) 48,600

C) 46,30

D)54,500

E) 45,50

6. K romosiornueckomy psiay c odmeii ¢popmyJioiit CnH2n+1COOH oTHOCATCSA KUCTOTHI:
1. CH3 — (CH2)16 — COOH
2. CH3 — (CH2)s — COOH
3. CHz — (CH2)7 — CH = CH — (CH2)7 — COOH
4. CHz — CH = CH — (CH2)7 - COOH

5. C17H31COOH
A)l, 2.
B) 1,5
C) 2, 3.
D) 4,5.
E) 2 5.

7. Pacnono:kuTe B reHeTHYeCKHii psiji BelecTBa 1. mponaHaib 2. nponad 3. nmponanon 4. 1-
XJIOpIPONaH 5. IpoMaHoBasi KMCI0Ta
A) 24315
B) 45123
C) 25134



D) 32145
E) 12345

8. Ha3BaHHe KHCJOTBI @)

H,C 0 HC O C IFOH

|
CHs

A) 2-MeTHIMAaCIIIHAsS

B) 2-metunnponanoBast

C) 2,4 mumeTnimneHTaHOBas
D) 2,3-auMeTHiIKanpoHoBast
E) 3-merunbyranoBas

9. I'pynma, B KoTOpOii BemecTBa uMelT ToabKo [ - cBsa3zu A) C3Hg; CH30OH

B) C2Hs; HCOH
C) C4H10; HCOOH
D) CsHs; HCOH
E)CsH4; CoHsOH

10. Macca MypaBbHHOIO aJIb/1€TH/Ia, €CJIH ero 00beM cocTaBiaseT (MpH H.y.) S6m3

A) 85 kr
B) 65 kr
C) 75 xr
D) 45 kr
E) 55 kr
KOAUPUKATOP
Htorosoro AUAarHoCTHYCCKOI'0 Te€CTta
Ne Bonmpoca Bapuanr oTBeTa
1 A
2 C
3 A
4 C
5 A
6 A
7 A
8 B
9 A
10 B
IIpouent KoauuectBo KauecTBeHHasi OlleHKA HHANBHAYATbHBIX
pe3yJIbTATUBHOCTH NPAaBUJIbHBIX o0pa3zoBaTeJbHbIX JOCTHKEHHUIl
(MpaBUIILHBIX 0TBETOB) OTBETOB 0ay1a1 (0oTMeTKA) BepOabHbIN aHAJIOT
87+ 100 9-10 5 OTJINYHO
68 + 86 7-8 4 XOPOILIIO
50 67 6-5 3 YIIOBJIETBOPUTEIIHHO




menee 50 4 u MmeHee H 2 HEYIOBJIETBOPUTEIHHO

[Tpunoxenue 3

Jorosop

0 ceTeBOii popme peasHzanuu 006pa3oBaTeILHON NPOrPaMMBI

p.1.. TonbimmvanoBo « of » W 2022 r.

MAY JIO «I"oNbIMaHOBCKAN MOJIOIEKHBIN EHTP» B JIAIE nupekropa, Cene3HeBoi
Tarbsiibl  ANeKCaHJPOBHBI, JIGHCTBYIOIEr0 Ha OCHOBAHMM YCTaBa, OCYIIECTBIISIIOIIEE
00pa3oBaTeNbHyIO JESTEIHOCTh HA OCHOBAHMM JHIEH3UA 0T «08y» despans 2018 r. No 009
cepust 72 JIO1 No 0002031, BbutanHoii JlenapraMeHTOM 06pas’oBaHus Hayku TromeHckoi
obnacti, umeHyemoe B Jaibheiimem «Opranusamust Ne 1» 1 MAOY «onpmManosekas COLLI
Ned» B muue nupexropa Edumosoii Munoit PuroesHoi, 1eiicTBYIOmEro Ha OCHOBAHHH VYcrana,
uMeHyemas B JaibHedineM «Opranmsanust Ne 2», a BMecTe B JajbHEHIIEM HMEHYEMBIE
«CTOpOHBI», 3aKIIOUMITH HACTOSIMH JJOroBOp 0 HIIKECIIEIyIOMIEeM:

1 IIpeamer xorosopa

Opranmsamus No 1 peanusyer wacth JONOJNHHTEIBHOLM 06meo0Opa3oBaTeIbHOlM
nporpamMmel (nanee O6pasoBarensbHas mporpamma) mist 7-10 k1accos €CTECTBEHHOHAYYHOM
HanpaBieHHOCTH «Xumus. CTapT B HayKy», ¢ HCIIOJIB30BAHHEM B CETEBOM dopme pecypcos
Opranmsaumn N 2. OGpasosatenbhas nporpamma paspabaThiBaeTCs M~ YTBEPKIACTCS
Opranusanueit Ne 1 (coBmectro CropoHamu).

2. Cratyc o0Oyqaromuxcs.

2.1. CTOpOHBI pean3yioT 06pazoBaTeNbHyIO IIPOrpaMMy B OTHOIIEHHUH OOYyYarOIIuXcs,
IPUHATLIX B yCTAHOBJICHHOM 3aKOHO/ATE/IbCTBOM HOPS/IKE Ha 00ydeHue 1o Helt B Opranusaruio
N 1. B Opraumsanun N 2 obywarommecs sBjsioTes cinymarensmMu. B Opranuzamuu N 1
o0yJarormuecs sSBJIAIOTCS YUaIHMHUCS.

22. Tlepevenp oOywarommxcsi —cormacyercs Croponamu myrem odopmuenus
IPUIOKCHHH K HACTOSIIEMY JIOTOBOPY He M03Hee, ueM 3a 10 paGoumx jHeH 10 Havaia
peanusanuu  o0pasoBaTeibHOM  mporpammbl.  OOmiee  KOJHYECTBO obyuaromuxcs 10
OO6pasoBaTebHOI IPOrpaMMe COCTABIISET YeOBEK (ITpunoxenne 1),

3. OTBETCTBEHHOCTD CTOPOH

3.1. Opranusanus 2:

3.1.1. mpenocraBnser Opraumammn Nel B KauecTBe pecypcoB: nmabopatopus,
YKOMIUICKTOBaHHAA XHMUICCKUMH PEAKTHBAMH, PACTIOJIOXKEHHas 110 ajpecy p.i. [onbImmanoso,
nep. MockoBekui, 23 Juisi peanusanuu o6pa3oBaTesIbHBIX IIPOrpaMM Ha OCHOBAaHHHU y4eOHOIoO
mana u pacnucanus (Ipuroxenue 2).

3.1.2. obecneunBaer IOKHBIH YpOBEHb KauecTBa ydebHOro mpomnecca: paspabaTsiBaeT
coBMecTHO ¢ Oprammsanmeii Nel O6pasoBarenbHbie [POTPaMMBl, OKa3bIBAIOT METOAUYECKYIO
noJyIepxKy nexaroram Opranuzamuu No 1;

3.1.3. ocymectBiusier uHBIE [eiiCTBHS, He MPOTHBOpEYAIIHE IIEJISIM  3aKJIFOUSHUS
HACTOSIIEro J0roBopa.

3.2. Opranuzanus Nel:

3.2.1. paspaGartsiBaer 06pa3oBaTeNbHYIO nporpammy (coBmectHo ¢ Opranusanueit No 2);



3.2.2.  obecneunsaer CONPOBOKIACHHE  OOYYAIOIIMXCS HA  3aHATHS [1eIarorom
JOTIOJIHUTENILHOTO  06pa3oBanks CCTCCTBEHHOHAYYHOH HANpaBAEHHOCTH Paxesoii Hpunoii
AJleKCaH/IPOBHOI;

3.2.3. undopmupyer Opranmsaumio Ne2 06 u3menenuu cocraBa o0yd4arommxcs B
TEYCHHE CPOKa AeHCTBS COrTaIeHUS;

3.3. CTOpOHBI COBMECTHO:
3.3.1. paspabarbiBaer obpasoBaresbHyio porpamMmmy;
3.3.2. yrBeprknaror pacnucaHue 3aHsTHi,

3.3.3. peammsyior wacrp obpasosarenbhoii  mporpammsL, YKa3aHHOW B HacTosIeM
Horosope, camocrosTesnbho;

peaim3anuu 00pasoBatebHOI MporpamMmel,

3.3.5. cosnaor obyuarommumes HEOOXO/IMMBIC YCTIOBHS /11 OCBOEHUS obpasoBarenbHOi
[POrPaMMBbI;

3.3.6. nposBisiior YBOKCHHE K JIMYHOCTH 00yYarommxcs, He J0IyCKaTh (hU3HYECKOTO U
TICHXOJIOHYECKOTO HACHIIHSI;

3.3.7. Bo BpeMms peanusarun 06pasoBaTesbHOH mporpaMmel HECYT OTBETCTBEHHOCTH 3a
KH3Hb H 3710pOBbE 00YYAIOIHXCH.

4. ®unancoBoe obecneuenie peanmsaunn o6pasoBate/bHoii nporpaMmb

4.1. 3akmouenne macrosmero Jlorosopa He BieYeT Bo3HMKHOBeHHe (uHaHCOBBIX
o0s3arenbets CTOpoH; 06s3aTenbeTBa HMYIECTBEHHOTO XapaKTepa, CBI3aHHbIE ¢ peatusaueii
Hacrosuero JloroBopa, npunumarorcs u peamnsyiotes CTOpOHAMH B MOPSIJIKE, YCTAHOBIIEHHOM
3aKOHOMaTeIbCTBOM Poccuiickoii Deneparum.

5. YenoBus u nopsiox OCyliecTB/IenHst 00pa30BATENLHON AEATELHOCTH npu
Peausaunn 0dpasosarenbHoil nporpammb

5.1. Opranusanueii N 1 TIPH pealn3aniu 06pasoBaTebHOM MporpaMMe! UCIOJB3YIOTCS
pecypest Opranusauun N 2, ykaszanmusie 5 nyHkre 3.1.1. macrosiuero JIOroBOpaA.

5.2. Ilpu peanusarmu o0pazoBarenbHOi IPOTPaMMBI NPE/[yCMOTpPEHHBIE MyHKTOM 3.1.1
Hacrosiero Jlorosopa pecypes HCIIONB3YIOTCS Ul 0GECIIEUCHNs KauecTBa OKa3bIBACMOi
obpasoBaresbHOI YCILYTH, COOTBETCTBYIOWIErO TpeGOBaHUSM, YCTAHOBJICHHBIM (heJiepaibHbIMK
FOCyIapCTBEHHBIMU 00pa30BATE ILHbIMK CTaHIaPTaMH.

53. Oprammsamus N 2 o PE3YJIBTATAM  MCIONB30BAHHS  pecypcos, BBIZIAIOT
00y9aromumMest CBHAETENLCTBO 06 OCBOEHHH 00pa3oBaTeIbHON IIPOrpaMMBlI.



6. Cpok neiicrBusi loroBopa
6.1. JIoroBop BCTYIIaeT B CHILY C MOMEHTA €0 MO ITHCAHHUSL.

6.2. Peanmusanus 06pa3oBaTe/IbHOI IPOrPaMMBI 10 HacTosIEeMy JIoroBOpy HAYMHAETCS C
MOMEHTAa 3aK/TIOUEHHUS HACTOALIErO JOrOBOPA.

6.3. 3aBepuieHue EHCTBHS [0roBOpa HACTYIIAET IOCJE 3aBEPUICHHS PEATH3AIIHH
obpazoBarebHON TporpaMmsl «31» mas 2021 roja, HCTOIHEHHsS CTOPOHAMH OOS3aTEIBCTB IO
HACTOAIIEMY JIOTOBOPY H mojnucanust CTOPOHAMH aKTOB O BBINOJHEHHH HACTOSIIETO JOrOBOPA.

7. OrBercrBennocTs CTopon

7.1. B ciy4ae HEHCIIONHEHHS MM HEHAUIEHKALIETO MCTIOHEH s 06s3aTebeTB CTOPOHBI
HECYT OTBETCTBEHHOCTH B COOTBETCTBHH ¢ 3aKOHO/IaTeILCTBOM Poccuiickoit Oeneparum.

7.2. CTOpOHBI OCBOOOXIAIOTCS OT OTBETCTBEHHOCTH 33 YACTHYHOE MM TIOJHOE
HEUCIIOIHEHHE 00s3aTesbeTB 110 JIOroBopy, €CliM Takoe HEHCIIOJIHEHHE SIBJISETCS CIIEICTBHEM
OGCTOATEILCTB  HENMPEOJOMUMON  CHibl  ((OPC-MakKOPHBIX — OBCTOATENBCTB):  CTHXHIMHBIX
NPUPOIHBIX SBJICHUH (3eMJICTPSCEHUs, HABOJHCHHS), BOWH, PEBOIONUH, OrPaHHYHTEIBHBIX U
3alPETHTENIPHBIX  aKTOB TOCY/JapPCTBEHHBIX OPraHOB, HEMOCPEACTBEHHO -OTHOCSAIIUXCS K
BBITNIOJIHEHHIO HACTOSIIEro Jlorosopa. YkaszanHble 00CTOSTEIBCTBA HOJDKHEI BO3HEKHYT HOCITE
3aKmoueHus JloroBopa, HOCHTH 4Ype3BBIYAHHEI, HENPEABHACHHBIH M HENMpeNOTBPATHMBI
XapakTep U He 3aBUCETh OT Bosi CTOPOH.

7.3. O HACTYIUICHHH H IPEKPALICHUH BbIIEYKA3aHHBIX OOCTOSTENHCTB Cropona, st
KOTOPOH CO3/1allaCh HEBO3MOXKHOCTh HMCIOJHEHHs 00s3aTeNbCTB [0 HacTosmemy JIoroBopy,
AO/DKHA HEMEUICHHO M3BECTUTH Jpyrylo CTOpPOHY B IHCBMEHHOM (OpME, NPUIIOKUB
COOTBETCTBYIOLIME MOATBEPIKAAIONIHE JOKYMEHTEL

7.4. B cnyuae HacTymieHus (OPC-MaKOPHBIX OOCTOSTENBCTB CPOK HCIIONHEHHS
obs3arenbeTB 1m0 JIoroBOpy OTOBHIAeTCs COPAa3MEPHO BPEMEHH, B TEUEHHE KOTOPOTo GymayT
JeHCTBOBATL TaKHEe OOCTOSTEIILCTBA M MX T10CIIE/ICTBHSL.

8. Ilopsiok M3MeHeHus H NPEeKPaLIeHHUs! 10T0BOPa

8.1. YcnoBus, Ha KOTOPBIX 3aKIOYEH HACTOSLMH JlOrOBOp, MOTYT GBHITH H3MEHEHBI 110
cornamennio CTOPOH WM B CyneGHOM MOpSAKE IO OCHOBAHHSM, IPETYCMOTPEHHBIM
3aKoHoaTebCcTBOM Poccuiickoit deepanum.

8.2. B ciyuae M3MEHEHHs aj[peCOB M IUIATEXHBIX PEKBH3HTOB CTOPOHBI 00s13y10TCS
YBEJIOMUTE 00 9TOM Jpyr Apyra B TeyeHue 5 JiHeil.

8.3. Hacrosmmii JIoroBop MoeT ObITh MPEKpAIIeH [0 COIVIANICHHIO Cropon wimm B
CyneOHOM TOpsNKe IO OCHOBAHMAM, MpPETyCMOTPEHHBIM 3aKOHOIATEIBCTBOM POCCHIHCKOMN
DQenepanum.



9. Pexsusznrel u nognucu Cropon

Opranmzanus Ne 1
MYHUUUITIAJIBHOE ABTOHOMHOE
YYPEXJIEHUE JOIIOJIHUTEJIBHOI'O
OBPA30BAHUS "T'OJIBILIMAHOBCKHI
MOJIOJIEXKHBIN LIEHTP"

Anpec: 627300, Poccus, Tiomenckas o6,
lonpivanosekuit p-H, ['osblmmanoBo pr,
Caposas yi, a. 102.

Tenedon 8(34546
E-mail goledt@vandes

Opranuzamus Ne 2
MynuuunaibHoe aBTOHOMHOE
o0ueo6pazoBaTeIbHOE yUpeKIeHHe
«"oJIbIIMAHOBCKASI CPeXHSst
obueodpa3oBaresnbHas WKoaa Ne 4y

Anpec: 627300, Tromenckast 061acTh,
["onbIMaHoBCKUH

paﬁon,p.n.Wnep.Mocx%éknﬁ,B
O OB C iy
Tenedou3 3454 88

E-maifs'g




IPUJIOKEHHUE 1

Ilepeuens obyuarommuxes no o0pa3soBaTe/bHOM liporpamme, peaJinzyemoii B ceTeBoii

hopme
Ne DdHUO Kype
1! Ianosa Ilonuna Cepreesna 2
2 Parosunk Kupun AHjipeeBuy 2
3. | Pasrynses Usan Muxaiinosnq 2
4 Canomakun Hukura JMuTpHeBny 2
5 Cmonbunkosa Beponnka 2

Anekcaniposna
Crenanos Makcum Ce reeBHY
Taxcoryno Codust FOppesna

6

T

8. Toporiosa Antexcan/ipa AJslekcanipoBHa
9s

[lannes Poman AJIeKCaHIpOBHY

10. | F'onuenko [nana Buasumuposna
11. Hynwa lennanuii Anexceesny

12. JbsikoB MBan Msanosny

13. 3onorapépa Keenns AJleKCcaH1poBHA
14. Ucakos Pycrem Bynatosuy
15. Tonopkos Kupuin Hropesuy
16. Cemepukos Hukura AJleKcanIpoBHy
17. Ucmakosa Jlunapa Baxtué OBHA

18. Amannpikosa Camnpa Cepexosma
19. bopuuesa Jluana Biagumnposia
20. Boponysnun Cranuncnas Onerosmy
21. Bparuna Anb6una AJIEKCaHIPOBHA

NNNNI\)NMNMMNNNNNN



MNPUJIOXXEHHUE 2
VYueOublii nu1an H pacnucanne 06pa3oBaTeabHON NPOrPAMMBbI, PEATH3yeMOii B
ceTeBoii popme

Kanennapusiit yue6usiit rpaduk o6pasosarenbHoli IporpaMMbl, peantusyeMoit B ceTeBoit hopme

HaumenoBanue Cpok Komnuectso | Kon-Bo | CereBoii mapTHép
Tpynbl / MOJYJIst | y4eGHOro roja | 3aHsTHil B ax. MyHnununansHoe Pacriucanue
(TIpOJIOJKHUTEN | HE/IEO, | Y4acoB B | aBTOHOMHOE 3aHATHUH
BHOCTB IPOJIOJDK. | HEAENo | 001eobpasoBaresb
00yueHus) 0JIHOTO HOE yUpPEeKICHHE
3aHATHUS «[onpIIMaHOBCKA
(mMun) s CpeTHSIS
obmeobpazoBareib
Has mkosa Ne 4y
Xumuyeckas SIHBaps, 1 3ansitue B | 10 2 [Tarauna
naboparopust (beBpaib, MapT | HezeIO o ©13:10 — 14:40
(CraproBbri 90 muH (2

YPOBEHB) ax. 4.)




[Ipunoxenue 4

KoHcIekThI 3aHITUI

Tema: Ilpaktuyeckas pabora «OuncTKa 3arps3HECHHON MOBapeHHoU conm» Llesm:
AKTHBHU3UPOBATh UHTEPEC YUAILNXCS K IPEIMETY.

[To3HaKOMUTH C HOBBIM BEILIECTBOM, 3HAUEHUEM €T0 B IPUPOJIE U B )KU3HU YEJIOBEKa.

3apaum: PazBuBaTh U yKPEIUISITH HABBIKA XMMUYECKOTO HKCIIEPUMEHTA.

Pa3BuBaTh Mo3HaBaTeNbHYIO aKTUBHOCTh. HayuuTh pabortaTh B rpymnmax. O3HaKOMUTh U OCBOUTh
MPOCTEHIINIA CIOCOO OYMCTKH BEIIECTB: pacTBOpeHUE, (UIbTPOBaHHE, BHITAPHUBAHUE.

3aKpenuTh 3HAHUS TPABUII TEXHUKH 0€30IaCHOCTH B XUMUYECKOH J1a00paTopuu.

Tun 3aHATHSA- TPAKTUKYM.

Oo6opynoBanmue: JlaboparopHslil mTaTtuB ¢ KoasiioM. CriupToBka. Boponka. [Ipenmernoe cTekio.
CreknanHas nanouka. OuiabTpoBanbHas Oymara. [lepkatenb. XuMudeckuil crakan (21r).

BemectBa: JluctuiuinpoBaHHas Boja. 3arps3HEHHAs TOBapEHHAas! COJIb.
Ili1an ypoka
1. BerynurenbHOE CIOBO Meaarora.
2. [lpencrasienue 1abopaTopuil.
3. IIpaBuiia TexHUKH 0€30MMaCHOCTH.
4. JxcriepuMmenT. 5. OdopmiieHre oTyeTa 0 MPOAETaHHOI padoTe.
Xoxa ypoka:
Oprann3alluOHHBII MOMEHT.
IIpaBuna Th.
[Tpouwnraiite padory.

A wnhpE

[Tpuctynuth kK paboTe 0 HHCTPYKLIHUH.

HNHCTPpYKIUA 0 BHINOJTHEHUIO PA0OTHI

1. B xumuueckuii crakad momecture 2-3
JIOKKH 3arpsi3HEHHON MOBapEeHHOM COJH.

PacrBopenue cMecu B Bojie
2. Hauelite B TOT ke cTakaH BOAY Tak,

YTOOBI CTaKaH ObLT 3aMOTHEH MPUOIN3UTEIBHO
Ha Y ero oonema.

3. IlepememaiTe CTEKIAHHON NAJOYKOM.
Hcnonw3yiTe Ty 4acTh NAJIOYKH, HA KOTOPOH
OJIETO PE3UHOBOE KOJIBIIO.




IMoaroroBka 6GymaxkHoro pujabTpa

1. Cnoxwure GunbTp. 11 3T0TO CBEpHUTE
€ro MoIoJIaM U, He pa3BopayunBasi, eile pas
norosiaM. Pa3BepHUTE MOTYy4YEHHBIH KOHYC TaK,
YTOOBI C OJTHOW CTOPOHBI OBLIT OJIMH CIIOH
Oymarw, a ¢ Ipyroii — Tpu ciosi. Bioxwure
(GUIBTP B BOPOHKY.

2. IIpoBepbTe MPaBUIBHOCTD MOJIOKEHUS
(GuIbTpa B BOPOHKE: OH JJOJDKEH TUIOTHO
npuiieratb K CTCHKaM BOPOHKH U HE NOXOAUTH
1o ee kpast mpumepHo Ha 0,5 cm.

3. Cmounte GUIbTp BOJIOH.

DOuabTpOBaHUE

1. YcTaHoBUTE BOPOHKY B KOJIBIIE
mratuBa. Ctebenib BOPOHKU JOJHKEH KacaThes
CTEHKH CTaKaHa — PUEMHHUKA.

2. JlepKuTe CTEKIITHHYIO MAJIOYKY TaK,
YTOOBI €€ KOHEIl ObLT HAIpaBJICH HAa TPOHHOMN
CJION (PMIIBTPOBAIILHOM OyMarmu.

3. AKKypaTHO HaJluBaTe (PUIBTPYEMYIO
KHUJIKOCTH 110 majouke. Cienure 3a TeM, YTOOBI
KUJIKOCTh HE JIOXOMIIA IO Kpast PriibTpa.

BuinapuBanue (KpucTanan3anus)

e

1.Ilepeneiite pumpTpaT B paphopoByro HalIKy
TS| BBITTAPUBAHMSL.

2.IlocraBbTe YallKy Ha KOJIbIIO IITAaTUBaA.

1. O¢popmuTs oTUeT.

HasBanue onbITAa.

Yro Ha0a0qa1M?

(oTBETHTE Ha MMOCTABJIEHHBIE
BOIPOCHI, BOIPOCHI HE
MepEenHChIBaTh)

BrnIBOABI.

(oTBEThTE Ha MOCTABJIEHHBIE
BOIPOCHI, BOIPOCHI HE
MepEenHChIBATh)

1. Pacmeopenue Ymo nabnooanu?

cmecu 6 eooe.

Omcmaueanue.

Nn0B8aAPEeHHOU CONbI0?

Ilouemy 6 dannoii pabome
HeoOX00UMO UCNOAb308AMb
pacmeopenie 6 600e u

Umo npou3owI0 C peYHbIM NECKOM, C | omcmauBaHue 8OOHOU cmecu?




2. @unvmposanue. Ymo nabaroodanu 6o epems Ymo nonyuunu 6 pezyriemame
Gunomposanus? Gunomposanus?
3. Buinapusanue Ymo nabnooanu? Kakoe sewyecmeo nonyuunu 6
(Kpucmannuzayus) umoee?
Cpasnume nonyyennvie KpUCmaiisl ¢
6bIOAHHOU 6aM 32PAZHEHHOU Onuwume ¢usuueckue ceolicmea
NOBAPEHHOU CONbIO NOJIY4eHH020 8eujecmaa.

BeiBoa:

(Chopmynupyiite BBIBOJ U3 MOCTABICHHOH 11€JIM PAOOTHI)

3aganus Ha 00001eHNe U KOHKPETH3AIUI0
Tperuii JTMIIHUANI
Cpem/l Tpex CHMBOJIOB XUMHNYCCKHUX DJICMCHTOB, Ha3BaHHUA KOTOpI)IX yKa3aHI>I B 3aJaHHUH, OCTaBbTC TOJIBKO Ba,
KOTOpLIC CXOIHBEI I1O KaKOMy-J'II/I6O HpI/I3HaKy. OI[I/IH U3 CHUMBOIJIOB, KOTOpLIfI HEC 06naaaeT 3TUM HpI/ISHaKOM, I[ECHT])
JIEMEHTOB

JlaH CIIMCOK XMMHYECKUX DIIEMEHTOB: 0JI0BO, (hocdop, BOAOPO, pyTEHUH, PTYTh, CEJIEH, KUCIOPOI, KAJIbLINH,
MBIIIbBSK, XHOp

BHuMaTeIbHO IPOYHUTANTE CIIEAYIONIHE YTBEPKACHHS U ITOCIIE KaKI0TO YTBEPKIECHUS BRIUEPKUBANTE U3 CITUCKA
oauH diieMmenT. Kakoit octanercs?

Ecin cneiHo Bce BepHO, TO B OTBETE OYAET CaMbli pacIpOCTPAHSHHBIA B KOCMOCE JIEMEHT, 00pa3yIoNIUil caMblid
JIETKUH Ta3 - BOAOPOJ

(Cnaiinl0)3adanusn na knaccugpukayuio u ZpyRnupo6Ky CO3IaroT YCIOBHS IS TOTO, YTOOKI yUaIuecs caMu
MIPOAYMBIBAIIN CBSA3H, KOTOPBIE CYIIECTBYIOT B M3ydyaeMoM Matepuae. [Ipu ux BBIIOITHEHUU GOpMHUPYETCS] YMEHHE
CpaBHHUBATh, HAXOIUTH YEPTHI CXOICTBA U OTIMIHUS

Kpecruku — HoTUKH
3amaHue: HAUTH PsijI, B KOTOPOM BCE DIIEMEHTHI OOBEMHEHBI OTHUM MPU3HAKOM, KaKuM?
A) BreMeHTBI HeMeTaJlTbI
b) npounsHomeHne cuMBOIIa M HA3BaHUE DIIEMEHTA COBIAIAIOT
Cxoabko Oyaer rpynn?

Jan cnucok



1. Ha3BaHUU XUMUYECKHX 3JIEMEHTOB: 6000P00, MeHOeNe8Ull, NJIYMOHUIL, YPAH, CeleH, KUCA0P00, mMaHmail,
JUHMWm el Hull, pymenuil, ghocghop, ckanouii, Kropuil.
2. Cumsonos xumuueckux smementos: N, Al, H, Fe, K, Ca, O, Si, Mg, Cu, Na, S, Ag, C, P, Cl, Zn

CocTaBbTe U3 Ha3BaHMIA DIIEMEHTOB WJIM XUMUYECKUX CHMBOJIOB, IIOXOKUX JAPYT HA PyTa 10 OJTHOMY
WJIM HECKOJIbKUM TpU3HAKaM, IpyNibl ¥ JaiiTe uM Ha3BaHuA. CKOJIBKO TPyYIII Hody4uiocs? JdepeBo
3HAHUH

I[aHI)I CHUMBOJIBI 1 HA3BAHHA XUMHUYCCKUX DJICMCHTOB. 3aﬂa‘{a: MPEATIOKUTD CXCMyKJ'[aCCI/I(l)I/IKaIII/II/I, HCIIOJIb3YS
KaTe€ropun «METaJlJI-HEMETAIIID, «DIIeMeHTHI O,[[HOﬁ TpynrIibI», «DIIeMEHTBI OOHOT'O IIE€puoaa»

(Cnaiin 13) 3a0anue na nouck 3axonomeprnocmeii, pelieHue KOTOPHIX JOTHYECKH 00YCIIOBICHO PEryIIPHOCTHIO
MEHSOIUXCS MPpU3HaKoB. Cpey HUX MOYKHO BBIIEINTD 3aJja4d Ha OlpeieIeHHE I0CTIeA0BATEIFHOCTH, U 319K
Ha yMO3aKJIIOYeHHe 110 aHAIOTHH, B HUX yJallliecs CPaBHUBAIOT MPEIMETHI U TIOHATHS HE TOJIBKO 110 BHEITHUM
HpU3HAKaM, HO U 110 CMBICITY, X BHYTPEHHHM IIPH3HaKaM

JlomoyiHM 1m0 aHAJIOTHH

1. IIpomoinKu psia XUMHYECKHX 3JIEMEHTOB:

A)Be Mg Ca. ... ... ... (31emenmul 00HOU epynnbvi)

B)HHeBC ... ... ... (31emenmul- Hememanivl 8 NOpAOKe y8eauieHus nops0K08020 Homepa)
B) At Br C Dy ... ... ... (31emeHmbl N0 AAMUHCKOMY ANDABUMY UX 3HAKOB)

INPuNpSeU ... ... (31eMeHmbl, HA3BAHHbIE 8 YECTHb ACIMPOHOMUYECKUX 00BEKMO08)
O)PoOsCo... ... (aneMeHmbl, 8 XUMUHECKUX CUMBONAX Komopblx scmpeuaemcs 0ykea O)

(Cnaiio14,15) 3adanus na pazeumue namamu u Humanus GOpPMUPYIOT HABBIKHA 3aIIOMUHAHUS HA3BAaHUU U
CHUMBOJIOB XIMHUYECKHUX DIIEMEHTOB, Pa3BUBAIOT BCE BU/IBI MAMATH, yMEHHE opueHTHpoBaThes B [ICXD.

bonpmmHCcTBO M3 IpeACTAaBJICHHBIX Sa)Z[aHI/Iﬁ MOKET OBITh MCIIOJIB30BAHO HE TOJIBKO IpH U3y4YCHUU TEMbI
«XUMHUYECKUE OJICMCHTLI», HO X Ha YPOKax I10 APpYyruM T€EMaM

IMudposka

1. JlomomHAUTE MPEIOKEHAYTO 3aITUCh (CIIeBa WK CIIPaBa) TaK, YTOOBI TOIYIUIICS CHMBOJI XHMHUIECKOTO 3JIEMEHTa
(TIpaBIIIHLHBIX OTBETOB MOXET OBITH HECKOIBKO).

HazoBute 3TOT XMMHUYECKHUiT SIIEMEHT (3TH XUMHYECKHE 3JIEMEHTHI) U MIPOYUTANTE eTo (FX) CHMBOIL

2.Mcnonb3ys TOJIBKO MepBbie OYKBbI PYCCKUX HA3BAHUI XUMUYECKHUX AIIEMEHTOB, HMEIOIIUX CIICIYIOIIIE
MOPAZKOBBIE HOMepa, pacmudpyiire Gppazy

Xumnueckni ajngaBur
1.Pacmionoxute CHMBOJIBI XUMHYIECKUX DIIEMEHTOB B aJI(paBUTHOM IOPSIKE MX PyCCKUX Ha3BaHWUil: N,
C, Zn, Ba, Fe, Na, K, Cu, Ag, Ca, S
2.Pacmonoxute CHMBOJIBI XUMHYIECKUX DIIEMEHTOB B aJ()aBUTHOM IMOPSIKE MX JIATHHCKUX Ha3BaHUMA

(Caaiig17)Haiiau napy. HaiiTi mapel — 3HaKi XUMHUYECKUX 3JIEMEHTOB U UX Ha3BaHUS



(Caaiin 18) lo6aBb OyKBY-IIOTy4YH METAJLT

(Caaiin 19 u 20)«IlocTpoii puryps»

C uenbi0 MPOBEPKH 3HAHUS XUMHUYECKMX 3HAKOB U UX H300pa:KeHHs, MPOBOXKY XMMHMYECKHE NTUKTAHTHI.
KaxxnoMy yueHWKy BblZal0 JUCT Oymaru ¢ OecropsiouHO pacCTaBICHHBIMH TOYKAaMH, KaKIOW M3 KOTOPBIX
COOTBETCTBYET 3HAK XMMHUYECKOI0 dieMeHTa (puc. 1, 2).

3areM B oIpeelIeHHON TI0CIeI0BATEIbHOCTH HA3bIBAI0 XUMHUUYECKHUE 1eMeHTHI (ocdop, kaauii, a3oT, cepa,
¢rop, kuciaopoa, MarHuii, KaJabluii, HATPUii, BOIOPOJ, PTYTh, #Keje30, hochop), a ydammecst COSTUHIIOT
3HAKH 3THX 3JIEMEHTOB MPSAMBIMU JIMHUSAMH B TOU K€ MOCIeI0BATeIbHOCTH. [[paBUIBHOCTD BBITIOJIHEHUS 3a1aHUs
MIPOBEPSIIOT CaMU y4Yallluecs: y HUX JOJDKHBI MOMYYUThCS BOT Takue (PUTypKU )KMBOTHBIX

Hrpa «Xumuyeckas TaliHOIUCH
Ampubymut.(Ucnonw3yro KapTouku ¢ Ha3BaHUAMH XMMUUYECKUX 3JIEMEHTOB M UX CUMBOJIAMU.

3aoanue. Kak M0oxxHO OBICTpEE COCAMHUATE JIMHUEH NPSIMOYTOIBHHUKY C Ha3BAaHUEM DJIEMEHTA U H300paKCHHEM
COOTBETCTBYIOIIETO XMMUYECKOTO 3HaKa. UTOOBI 06ecreunTh MHOTOKPATHOE HCIIONB30BaHHE KAPTOUYEK, MOKHO
JIMHUY TIPOBOJUTH Ha JINCTOYKAX MOJIMATIIICHOBOH IDIEHKH COOTBETCTBYIOIIETO pa3Mepa.

Mo:kHO - TPOBEPUTH 3HAHUSI XUMUYECKUX 3JIEMEHTOB U ¢ MOMOIIbI0 «CTHXOTBOPHOI0 XHMHUYECKOT0
AUKTAHTAa», mpounTaB nodtuieckue cTpoku C.llunavyesa «Unras MeHnaeneeBa

«/Ipyroro HE4ero B mpupoie HeT

Hwu 31ech, HU TaM, B KOCMUYECKHX MTyOWHAX:
Bce — ot mecunHOK MaitbIx 10 miaHeT M3
3JIEMEHTOB COCTOHT CMHBIX.

Kumur xeneso, cepedbpo, cyppma

U temHO-OypHBIe pacTBOpHI Opoma,

U xaxercs BceneHHas cama

OpnHoii mabopaTopueii OrpoOMHOM.

Byzas To Boga, uTo mosie opocuina,

Bynp 310 Maruuii, MeJlp WU TPAHUT —
Bcro crpaiHyto KOCMHUYECKYO CHITY,
3aKOBaHHYIO B aTOMBI XpaHUT». B

4eM ropsT JpoBa U ras, ¢pocdop,
BOJIOPO/I, aiMa3?

Jprmmt gem mo0oit u3 Hac

Kasxaplii Mur v kaxaeiid yac?

be3 uero meptBa nmpupona?

IIpaBuneHo, 03 ......



(yyaruecs: «KUCIOpoaa)
Ero ¢popmymna — 02,
Oxmcnser BemecTna,
Kansumii, cepy, yrnepon — Bot
Kako oH — kucnopoxa! Cemp
MeTaJlIoB co3zan ceet Ilo
YHCITYy CEMH IUIaHET:

Menp, xene3o, cepedpo....
Han nam xocmoc Ha 100po.
371aT0, 0JIOBO, CBUHEIL. . ..
CoIH MO, cepa — UX OTeIl.

W ee ThI 10KEH 3HATD

BceM um pTyTh pogHas — Mathb.

OIVH y4aIuics 3aMChIBAaeT 3HAKH XMMHYECKHX 3JIEMEHTOB, O KOTOPBIX UJET peyb B CTUXOTBOPEHUH, Ha
000pPOTHOH CTOPOHE JOCKHU, OCTAJILHBIC yJAIIHeCs - B PA00UMX TETPausX.

B pesynbpTare BEIOOPOYHOTO AMKTAHTA Y YYaITUXCS Ha IOCKE U B TETPAIAX JOJDKHA TOIYIHATHCS 3anuch:Fe, Ag,
Sh, Br, Mg, Cu, P, H, O, Ca, S, C, Au, Sn, Pb, Hg

BHumaTeabHbIl XUMHUK Takoice wacmo UcCnoIb3yl0 MAZHUMHYIO
00CKy u KapTOUKH CO 3HaKaMH XMMUYECKHX JIEMEHTOB Ha MarHUTHON OCHOBE.
Ha marHuTHOW J0CKe KapTOUKHM pacroyiararorcs B pasdpoc. Ha3piBasg 3HaKM XUMHYECKUX DJIEMEHTOB, YYCHHK

JIOJDKEH KaK MOXHO OBICTpee HalTH W moka3aTh MX. UMCIO KapTOUYeK W PACIONOKEHHE MX Ha JIOCKE MOXKET
BapbUPOBATHCA B 3aBUCUMOCTH OT YPOBHS pa3BUTHS JIeTeH JaHHOT'O Kilacca.

HpaKTmca MOKA3bIBACT, YTO OTH 3aJaHUs CTAHOBATCS JIIOOMMBIMH U ydalliuXces U JaxKe MOCIIC IMTPOXOKIACHUA
TEMbI OHU C YTOBOJILCTBUEM 06paHIaIOTC${ K HUM.



