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IHosicHuTEeNLHAA 3aNIUCKA

Ilo3nanue HaumHaeTcs C YAUBJICHUA.

ApHUCTOTEIb.

He cekper, uTo B pa3BUTUU UHTEpPECA K MPEAMETY HEJb3s ITOJHOCTHIO M10JIAaraThCs Ha COAEpKAHUE
n3y4aeMoro marepuana. CBeeHHs HCTOKOB II03HABATEILHOIO HHTEPECA TOJIBKO B CONEPIKATEIBHON
CTOPOHE Marepuajla INPUBOAMT JIMLIb K CUTYaTUBHOM 3aMHTEPECOBAaHHOCTH Ha Ypoke. Ecim
oOyyaromuecs: He BOBJICUYEHBI B aKTUBHYIO JIESTEIBHOCTh, TO JIFOOOH COJEpKATEIbHBIN MaTepHai
BBI30BET B HHUX CO3EpLATENIbHBI HMHTEpEC K MpEeAMETY, KOTOpbIH He OylaeT SBIATbCS
[03HaBaTEeNbHBIM HHTEpecoM. PopMHpYs NO3HABATEIbHBIN HHTEPEC PEOAT K XUMHUH, 0CO00€ MECTO
OTBOXKY [JOIOJIHUTEIbHOMY OOpa30BaHUIO MO MPEAMETY, KOTOpOE SBIJIAETCS 3TallOM CHCTEMbI
HENpPEphIBHOIO O0Opa3oBaHMsI U CIOCOOCTBYET PELIEHUIO JKM3HEHHO BAXKHBIX IPoOIIEeM;
opranuzanysi Jocyra, (OpPMHUpOBaHHE KOMMYHHKATHBHBIX HAaBBIKOB, BBIOOPY >KM3HEHHBIX
LEHHOCTEeH, CaMOpa3BUTUI0 M  CaMOPETYSLHUM, HPOPECCHOHATBHOMY CaMOOIPEICICHUIO
00y4aromuxcs.

CopepxaHue mporpaMmbl 3HAKOMUT YYalIUMXCAd C XapaKTEPUCTHKOM BEILECTB, OKPYKarOIIMX
Hac B ObITYy. OTH BEIIECTBA, HECMOTPS Ha CBOIO TPUBHAIBHOCTb, UMEIOT MHTEPECHYIO UCTOPHUIO U
HEOOBIYHbIE CBOMCTBA. [IaHHBIN KypC HE TOJIBKO CYIIECTBEHHO pacIIUpseT KPYro3op ydariuxcs, HO
U TPEICTaBJIET BO3MOXKHOCTh MHTEIPALlMM B MHUPOBYIO KYJIBTYpPYy, PacKpblBaeT MaTepUalIbHbIE
OCHOBBI OKPY’KaIOLIEr0 MUPA, 1aeT XUMHUYECKYI0 KapTHUHY IPUPOJIBL.

JlaHHBI Kypc BaXX€H IIOTOMY, 4YTO OH OXBAaThIBAET TEOPETHMUECKHE OCHOBBI XHMHUU H
IIPAKTUYECKOE HA3HAYEHHE XMMHUYECKUX BELIECTB B MOBCEJHEBHOW JKU3HHU, NO3BOJISET PACHIMPUTH
3HAaHUS Y4YalIMXCs O XHMMHYECKHX METOJaX aHajn3a, CIOCOOCTBYET OBJAJIEHUI0 METOJUKAMHU
uccnenoBanus. Kypc coaepxuT omnepexarolyro HHGOpPMAlMIO MO XUMHMH, PAcKpbIBaeT INepen
YUYaLUMUCS UHTEPECHBIE U BaXKHBIE CTOPOHBI TPAKTUYECKOTO UCIIOJIb30BAHUS XUMHUUECKUX 3HAHUH.
[IpakTideckasi HaPaBJIEHHOCTh U3y4aeMOro MaTepHala JelaeT JaHHbIM Kypc OYeHb aKTyalbHbBIM.
ConepxkaHue Kypca MO3BOJISIET YUEHHKY JH0OOTO YPOBHSI BKIIOUMTHCSA B y4eOHO-TIO3HABATENIbHBIN
nporiecc 1 Ha JII000M Tarie AesATeIbHOCTH.

[To mporpamme « XUMHUYeCKUH KaJeHJ0CKOI» MOTYT 00y4aThCsl IMIKOJBHUKU MOAPOCTKOBOIO
BO3pacTa, KOTOpPbIE B JIOCTYIHOM (popMe 3HAKOMSATCS ¢ XMMHUYECKHMHU BEUIECTBAMM, SBJICHUSMU U
nporeccamu. ObOydaromrecs NpOBOJAT Ja00pAaTOPHBIE OMBITHI U CTAaBAT HKCHEPUMEHTHI, ydaTcs
MojlyyaTh Tra3000pa3Hble BEIECTBA, BBIPAIIMBATh KPHUCTAIIBI, BapUTh MbUIO, 3HAKOMSATCS C
IIpaBUJIAMU TEXHHUKOH O€30MacHOCTH, pabOTalOT ¢ KOJUIEKLHMSMU MUHEPalIoOB M TOPHBIX IMOPOL,

paboTaloT ¢ MHKPOCKOIIOM, MOJEIHUPYIOT MPHUPOAHBIE SBJICHUS, BBIIOIHSAIOT M 3alUINAIOT
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WHIUBUAYAIbHbIE MPOEKTHI, TOTOBSAT IMpe3eHTaluuu M BbIcTyruieHud. OOydeHue Mo JaHHOU
porpaMMe CIYXXKHT XOpOIIEH TPOMEACBTHKONW Uit Bcex (GOpM TMOCIEAYIONIEro OOydeHUs
IIKOJILHUKOB ~ CTapIIer0 ¥ CPEJHEro Bo3pacta B OOBEAMHEHHUSX ©CTECTBEHHOHAYYHBIX
HAaMpaBJICHHOCTEH.

HoBu3Ha qaHHOM TONOJHUTENBHOIM 00pa3oBaTeIbHON MPOrpPaMMBbI 3aKII0YAETCS B TOM, YTO 1O
(dopme opranuzanuu 00pa3oBaTEIHHOTO MPOLIECCa OHA SBISETCS MOIYIHHOM.

JlomosHUTEIbHASI 00pa30BaTEeNIbHAS TPOrpaMMa « Y BIIEKaTeIbHAS XUMUS» COCTOUT U3 3 MOIYIICH:
«Xumuyeckas nadopatopus», «XUMHS B ObITY», «XUMHS BHE JOMay.

Leab nporpammel: GopMUPOBAHUE Y yUalIUXCA INTYOOKOTO M YCTOWYMBOTO HHTEPECA K MUPY
BEIIECTB U XUMUYECKHX MPEBPAIICHUN, TPHOOPETEHIE HEOOXOIUMBIX TPAKTHYCSCKUX YMEHUHN U

HABBIKOB T10 JJa00paTOPHOM TEXHHKE.
3agaun:

e pa3BUTHE IO3HABATEJILHOTO HMHTEPECA U MHTEIIEKTYalbHbIX CIOCOOHOCTEM B IIpoLiecce
MIPOBEICHUSI XUMUYECKOTO IKCIIEPUMEHTA, CAMOCTOSTEIILHOCTh MPUOOPETEHUS 3HAHUM B

COOTBCTCTBHHU C BOZHUKAOIIMMH KHU3HCHHBIMU HOTpC6HOCT$[MI/I;
e Pa3BUTHUC y‘IC6HO'KOMMyHI/IKaTI/IBHBI€ YMeHI/II‘/‘I,

. (l)OpMI/IpOBaHI/Ie YMCHHA Ha6J'II-OI[aTB U OOBSICHIATh XMMUYCCKHUE SABJICHU S, IPOUCXOAAIINC B

IPUPOJE, OBITY, IEMOHCTPUPYEMBIE YUUTEIIEM;

. (I)OpMI/IpOBaHI/Ie YMCHHA pa6OTaTL C BCIICCTBAMHU, BBIITOJHATH HCCIIOXKHBIC XUMHWYCCKHC

OTIBITHI, COOJTIOIATh TIPABHJIA TEXHUKH 0€30MMaCHOCTH;
e BOCIMUTAaHHUE DKOJOTUYECKOU KYJIbTYPBI;

OTian4uTeTbHON 0COOCHHOCTBIO TAHHOW ITPOrPaMMBI SIBJIIETCS TO, YTO 3aHATHUS IIPEIONAraloT
HE TOJIBKO U3yYEHHE TEOPETUUECKOT0 MaTepHalia, OHU TaK)Ke OPUEHTUPOBAHBI HA Pa3BUTHE
MPAKTUYECKUX YMEHUN U HABBIKOB CAMOCTOSITEIbHON IKCIIEPUMEHTAIBHON U HCCIIeI0BaTEIbCKON
NesTeIbHOCTH yyamuxcs. Peddra HaydaTcst CTaBUTh POCTEHIIINE OMBITHI, paboTaTh C peakKTUBaMH,
IUTAHUPOBATh CAMOCTOATENbHYIO paboTy HaJl BBIOpaHHON TEMO, 0pOPMIIATH TPaKTUYECKHE

paboThI.

I[OHO.HHI/ITCJ'IBHaH 06pa3OBaTeJ'IBHa}I nporpamMmma «XHUMHYSCKHI KaJIeHI0CKOI» npeaHa3HauCHa

g yqamuxcs 14-15 net; HamoJaHsAEMOCTh IPYMIBL: HE MeHee 8 yesnoBek U He Oosiee 15 yenoBek

ITo npoaoKNTENBHOCTH ITPOrpaMMa SBIISIETCS] KPATKOCPOUHOM, TO €CTh pean3yeTcs B TeUCHHE

yaeonoro roaa (108 gacos)



DopMbI 3aHATHI:

-TpynnoBas
- UHIAMBUAYalbHas

Peskum 3aHsiTHIA: 3aHATUS TPOBOAATCA 1 pa3 B Hejelnto 1o 3 yaca
I[lnannpyemble MeTanpeaMeTHbIE M TMYHOCTHBIE Pe3yJIbTATHI 0CBOEHHS MPOTPaMMBbI

JIN4HOCTHBIE Pe3yJIbTATHI:

* ¢(hOpMUPOBAHHOCTb [T03HABATENIBHBIX HHTEPECOB, NHTEIUIEKTYAJIbHBIX U TBOPUECKUX
CIOCOOHOCTEH yualuxcs;

* CaMOCTOSITEIBHOCTh B IPUOOPETEHUH HOBBIX 3HAHUM U MPAKTUYECKUX YMEHUI;

* MOTHBAIUs 00Pa30BaTEIbHON JEATEIBHOCTH YUAIUXCsl HA OCHOBE JIMYHOCTHO

OPUEHTUPOBAHHOTO MOIX0/1a;
MetanpeaMeTHBbIE:

Pezynamusnvie YV/I:

CaMOCTOSITENTLHO (POPMYTUPOBATH TEMY U IIENTH YPOKa;

COCTABJISITh TUIAH PEIIeHUsT yueOHOM MpOoOIeMbl COBMECTHO C YUUTEIEM;

paboTaTh Mo IUIaHy, CBEPsisi CBOM JICHCTBUS C 1I€TbI0, KOPPEKTUPOBATH CBOIO JIEATEIHLHOCTS;

B JUaJiore ¢ yauTejem BBIpa6aTBIBaTB KpUTCPUHU OLCHKHU U OIIPEACIIATH CTCIICHDb YCIICIIIHOCTU CBOEM
pa6OTBI )51 pa6OTLI APYrux B COOTBETCTBUU C STUMHU KPUTCPUIAMU.

losznasamenvnvie YYJ|:

nepepadaTbIBaTh U NpeoOPa30BbIBATE HHPOPMALIUIO U3 OJHOM (OPMBI B IPYTYIO (COCTABIATH IUIaH,

Ta0IHUILy, CXEMY);

MOJIb30BATHCS CIIOBAPSIMU, CIIPABOUYHUKAMU;
OCYIIECTBIISITh aHAJIN3 U CHHTE3;

yCTaHABIUBATh MPUYUHHO-CIIEICTBEHHBIE CBS3H;

CTPOUTH PACCYIKICHUA,

Kommynuxamuenvie YVJ|:

BBICKA3bIBaTh U 00OCHOBBIBATH CBOIO TOYKY 3pCHUA,



CJIyIIaTh M CJIbIIATh APYIUX, NBITATHCA IPUHUMATh HHYIO TOUYKY 3PpCHUAA, OBITH TOTOBBLIM

KOPPEKTUPOBATh CBOIO TOUKY 3PEHHUS;

AOKJIAABIBATE O PE3yJIbTaTaX CBOCTO MCCICAOBAHUA, Y4aCTBOBATh B JMCKYCCHUHU, KPATKO U TOYHO

OTBEYATh Ha BOIPOCHI, UCIOIH30BATh CIPABOYHYIO JIUTEPATYPY U IPYrHe UCTOYHUKH UH(POPMALINY;

JIOTOBapUBATHCS U IMPUXOJUTH K OOIIEMY PELIEHUIO B COBMECTHOM J1€ATENbHOCTH; 331aBaTh

BOIIPOCHI.
IIpenmeTHble pe3yabTaThl:

B nosmasamenvnou  cghepe: naBath  omnpeneNieHUss HM3YYEHHBIX IOHSATUH; —  ONMCHIBATh
JEMOHCTPALIMOHHBIE U CAMOCTOSITEIBHO IPOBEAEHHBIC ADKCIEPUMEHTBI, HUCIIOIB3YysSd I ITOTO
€CTECTBCHHBIN (PYCCKUH) S3BIK M SI3BIK XMMHH, — KJIacCHU(DHUIUPOBATh HM3ydeHHBIC OOBEKTHl U
SIBJICHUS; — JIeJIaTh BBIBOJBI W YMO3AKIIOUCHHUS W3 HAOIIOJCHHM, HM3YUYCHHBIX XHUMHYECKUX
3aKOHOMEPHOCTEH; — CTPYKTYpUpOBaTh M3y4YEHHBIA MaTepHal U XHUMHUYECKYI0 HHGOpMAIHIO,

IMOJIYYCHHYIO U3 APYTUX UCTOYHHUKOB,

B yennocmmno-opuenmayuonnoli cghepe. — aHATM3UPOBATh W OICHHUBATH TIOCIEACTBUS IS
OKpYy’Karolen cpenbl OBITOBOW M MPOU3BOJICTBEHHOM NEATENIHHOCTH 4YEJIOBEKAa; — Pa3bsiICHATH Ha
puMepax MaTepHalIbHOE €IMHCTBO U B3aMMOCBS3b KOMIIOHEHTOB KMBOW U HEXXMBOW HPHUPOABI U
YeJIOBeKa KaK Ba)XXHYIO YacTh 3TOTO €IWHCTBA; — CTPOUTH CBOE TMOBEJCHHE B COOTBETCTBHH C

IMpUHIUITaMHU 6epe>I<H0ro OTHOIICHUA K IPUPOAC.

B mpyooeoui cgepe: — miaHUpoBaTh M NPOBOJUTH XUMHUYECKUH SKCIIEPUMEHT; — HCIOJIb30BATh
BEIIECTBAa B COOTBETCTBUU C UX IpeIHAa3HAYCHUEM M CBOMCTBAMHU, ONMCAHHBIMU B MHCTPYKLMSIX 110

MMPUMCHCHUIO.

B cghepe bezonacnocmu scusnedeamenvrocmu’. — OKa3bIBaTh MEPBYIO MOMOIIb NPH OTPABICHUSX,

0XXOorax U Apyrux TpaBMax, CBA3aHHbIX C BCIICCTBAMH U J'Ia60paTOpHBIM O60py,Z[OBaHI/ICM.

Kputepun u cnioco0b1 onpegeieHus pe3yibTATUBHOCTH:
1.0Ompoc.

2.BbinosHeHNEe TPAKTUYECKUX padoT.

3.BrInoaHEeHnEe IPOEKTOB.

4.BbINoIHEHNE IPE3EHTALUM.

5. AHKeTHpOBaHUE.

6. 3amoJiHeHHE cXeM, TAaOJIUII TT0 pe3yJbTaTaM HaOI0IeHNE.

7. Pemienue 3aa4 MOMCKOBOT'O XapakTepa.



@®opMbl MOJBeIeHUS] WTOrOB PeaJH3ALMH TONMOJHHUTEIBHOI MNporpaMmbl (IPOAYKTHBHEIC
(bopMBI: BBICTaBKH, (DeCTHBAIN, COPEBHOBAHUS, yueOHO-UCCIIEA0BATEILCKAE KOH(DEPEHIIUH U T. [I.;
JOKYMEHTAJIbHbIE ()OPMBI MOJBEACHUS WUTOTOB pEaTM3al[MH MPOTPAMMBI OTPAXKAIOT JOCTHKCHHUS
Ka)XJIOT0 00YyYaloMIerocs, K HUM OTHOCSITCS: THEBHUKH JJOCTHIKEHUH 00ydJaroIuxcsi, KapThl OLICHKU
pE3y/IbTaTOB OCBOCHHSI MPOTPAaMMBbl, JHEBHUKM MENAarorMuecKuX HaONIOJeHUH, MOpTQOINo

00yJaromuxcs 1 T.J1.).

Yueonnii mwiad JOII « XumMudyeckud KajJeua0CKoI»

Ne HaumenoBanue KounyecTBo 4yacoB
n/m | mMomyJst Bcezo Teopus Ipaxmuxka
1. «Xumuyeckas 36 19 17
mabopaTopus»
2. «XUMHS B OBITY» 36 17 19
3. «XHUMUS BHE IOMaA» 36 15 21
NUTOrO: 108 51 57

Moayab 1 «Xumuyeckasi jabopaTopus»
Kparkasi aHHOTALIMA MOAYJIS:

JlaHHBIN MOZYJIb paccuuTaH Ha 36 yacoB, U3 HUX 20 4yacOB OTBEJEHO Ha TEOPETUYECKYIO YaCTh U
16 yacoB Ha mpakTHYecKyr0. [ 1aBHOW maeeid Momynst sBiseTcs (OPMHPOBAHHE MO3HABATEIBHBIX
UHTEPECOB, HWHTEJJIEKTYyaJbHBIX U TBOPYECKMX CIIOCOOHOCTEW  ydallluXcsl; BOCHUTAHHE
CaMOCTOSITENILHOCTh B MPUOOPETEHUH HOBBIX 3HAaHUH U MPAKTUYECKUX YMEHUH B X0JI€ POBEICHUS
npakTudeckux pabor. Kypc HauMHaeTcss CO 3HaKOMCTBA C J1abOpaTOpHbIM OO0OpYJOBAaHUEM, C
IpaBUJIaMHU TEXHUKH O€30MacHOCTH, KOTOpble MPOBOIUTCS B UTPOBOH (opme. 3arIaHHpPOBAaHO
CeMb MPAKTUYECKUX paboOT, HaNpaBIEHHBIX HAa M3y4CHHE OCHOBHBIX METOJOB  OYHUCTKHU
BeulecTB((UIbTPOBaHNUE, KpUCTAIM3AllMs, BBIIApUBaHUE, IIEPErOHKa U Jp.) U METOJOB
BBIpALMBAaHUE KPUCTAIJIOB U JIpY3, @ TaK )K€ OCHOBHBIX MPUEMOB pabOThl C TBEPIBIMH, KUJIKUMH,
ra3oo0pa3HbIMH BelecTBaMu. HaOuro1eHre KpuCcTauioB oA MUKPOCKOIIOM. TeopeTndeckas 4acTh
BKJIIOYaeT B ce0sf 3HAKOMCTBO C T€OJIOTHEH, ¢ KilaccupuKanuel MHHEpaIoB M KPHUCTAIJIOB,
UCIIOJIb30BAaHUEM KpPHUCTAJLIOB B TEXHHUKE M JKU3HM 4enoBeka. Kpucramimdeckoe COCTOSIHHE.
CBoiicTBa KpHCTAIOB, CTPOCHHUE U POCT KpHcTaiwioB. OO0pa3oBaHNe MUHEPAIOB M FOPHBIX MOPOJ
Ha 3emute. OcHOBaTelaM TEOXMMHUHM M MHHEpaJoruu. Mopgosorus MUHEpaloB, MX CBOMCTBA,
3aBHCHMOCTb COCTaBa M CTPYKTYpbl. Pa3BuTHE MUHEpaAJIIOTHH, CBA3b C APYTMMHU HAyKaMu O 3eMJe.
@®opMBl MUHEPAJIOB B NpUpPOAE. JparoneHHble MUHEPAIbI-Aapbl )KUBOTHBIX U PAaCTEHHUH (KEMUYT,
SIHTaphb, NEPIaMyTp, KOpall, «KOCTSHas KOKa» U Ip. XUMHUYECKHE CBOWCTBA MUHEPAJIOB.

Heasn: dopmupoBaHue y 00ydaromuxcs riyooKoro ¥ yCTOH4YMBOro HHTEpeca K MUPY BEIIECTB U
XUMHUYECKHX MPEBPALICHUN, TPHOOpETeHNE HEOOXOUMBIX TPAKTUUYECKUX YMEHHUI U HABBIKOB
oOpalIeHus ¢ BeleCTBaMU B JTaOOPaTOPHH U B OBITY.



3agaun:
- (hopMupoBaHKe yMeHUs paboTaTh C HAYYHO-TIOMYJISIPHOM JINTEPaTypOi;
- COBEPILIEHCTBOBAHUE YMEHUH 00pallleHNsl ¢ XUMHUUYECKUMHU BELIECTBAMH, XUMUYECKHUMHU
npubopamMu U 000pyAOBAaHHEM; PEIICHHS SKCIIEPUMEHTAIBHBIX U PACUETHBIX 33/a4;

- pa3BUTHE TBOPUECKUX CIIOCOOHOCTEH ydaluXcs, LeleyCTPEMICHHOCTH, Ha0II01aTeIbHOCTH,
BOOOpaKEHUS;

Y4eOHO- TeMAaTHYECKHH TUIAH MOAYJIA «XHMHYeCKas JadopaTopum»

Ne ®opmbl aTTecTalNK/
Ha3Banue Tembl KosauyecTBo yacoB KOHTPOJIS
Bcero Teopus | [IpakTuka
1. | BBenenue. 3HaKOMCTBO C
71a060paTOPHBIM 000PYIOBAaHHEM. 3 2 1 Hrpa o TexHuke
0e301macHOCTH
2 | HarpeBaTtenbHbIC IPUOOPHI U 3 1 2
MI0JIb30BAHNC UMH. Wrpa o TexHuke
6e3omacHoCTH
3 | B3BemmBanue, GUIBTPOBAHKE U 3 1 2 HaGnronenune  IlpakTudeckas
MepEeroHKa. pabora  Nel.Mcmonb3oBaHue
HarpeBaTeNIbHBIX  MPUOOPOB.
[TpakTrueckas pabotaNe2.
3arubanue CTEKJITHHBIX
TpyOOUeK
4 | BemmapuBaHue U KpUCTAJUTU3AIMS 3 2 1 [TpakTrueckas padotaNe3
NsroroBnenue npocrenmmx
(GUIBTPOB U3 TOIPYIHBIX
cpencts. Paznenenue
HEOJTHOPOJIHBIX CMECEei
5 | OcHOBHBbIE ITPUEMBI PabOTHI € 3 2 1 [TpakTrueckast
TBEPABIMH, KUJIKUMH, pabotaNe4.Beienenue
ra3o00pa3HbIMU BEIIECTBAMH PacTBOPEHHBIX BEIIECTB
METOJIOM BBITIAPHBAHUS H
KPUCTAIIT3AIUU Ha IPUMEpe
pacTBOpa MOBapEHHOW COJIN
6 | Knaccudukarus MUHEpaIOB U 6 2 4 [TpakTuueckas

KpHUCTaIIOB. MeTonuka
BbIpALIMBAHUS KPUCTAIOB U

ApYy3.

paboTtaNe5.OnbITHI,
WLTIOCTPUPYIOIINE OCHOBHBIC
npuéMbl pabOThI C TBEPABIMH,




KHUJKUMH U ra3000pa3HbIMU
BEIICCTBAMH
7 | HaGmroneHue KpucTaaioB Mo 3 2 1 ITpakTrueckas padota Neb.
MHUKPOCKOIIOM [Tostyuenue KpucCTaIOB coylei
U3 BOJHBIX PACTBOPOB METOAOM
MEJICHHOTO MCIIAPEHUS
MOCTENIEHHOT0 MOHMKEHUS
TEMIIEPaTyphI pacTBOPa
(xJ0pua HATPUSL, MEAHBIN
KYIIOpOC, aTFOMOKAJINEBHIE
KBacCIIbl).
Otuer o pe3ynapTaTax
MPAKTUYECKON pabOThI
8 | Uro Takoe reoXxuMus u 3 2 1 becena. HaGmonenmue.
muHepanorusi? ObpazoBanue
MUHEPAJIOB M TOPHBIX TIOPOJ] HA
3emuie.
9 | XuMuueckne CBOHCTBA 3 - 3 becena. HaGmonenue.
MUHEPAJIOB.
10 | Okckypeus B KpaeBequeckuit Otuer o pe3ynpTaTax
My3ei r. Camapsl MPAKTUYECKON pabOThI
[TpakTuyeckas padora Ne7
W3ydyeHne XuMHU4ecKoro
cOCTaBa MUHEPAJIOB.
HUTOIO: 36 20 16 Habmonenue
AHKETHpOBaHHE

Conepxkanue mMoayJas « XumMuueckas jadoparopus»

Tema 1 . Beeoenue. 3nakomcmeo c nabopamopnvim 060pyooeanuem 3 u)

3ausrtue 1. Beenenue. Texnuka 6€30MacHOCTH pU pab0OTe B XUMHUYECKOH J1ab0paToOpuu.

Teopusi THCTpYKTaX MO TEXHUKE O€30MaCHOCTH.

Tlpaxmuxa 3anojiHeHHE KypHAJa IO TEXHUKE O€30MacHOCTH.

3ansitue 2. 3HaKOMCTBO € JTaOOPATOPHBIM 000PYIOBAHUEM

Teopus CrexnsiHHas, happopoBas © MeTaTHYeCKass XUMUYecKas mocya. MeTauimuecKuil TaTuB.
Ipaxmuxa TpaBuna 3a00pa )XKUJIKUX U TBEPBIX BEIIECTB B MPOOUPKY. 3aKpeIICHHE JTaKH U KOJeI]
HA IITaTUB.

3ansitue 3. Mrpa no TexHuke 6e30MacHOCTH

IIpaxmuxa OTBETHI Ha BOTIPOCHI

Tema 2. HarpeBaresbHble NpUOOPHI U M0J1b30BaHUE UMHU (3 1)

3ansitue 1.Buabl HarpeBaTeNbHBIX PHOOPOB B Ta0OPATOPHH.

Teopus IlpaBuiia MoIb30BaHUS HArpeBaTebHBIMU IpubopaMu. TexHrka 6e30MacHOCTH U paboTe ¢
HarpeBaTeIbHBIMU TPUOOPAMHU.

3ansitue 2.HarpeBanue BelecTB B «BOASHON OaHe»

Teopus JlemoHcTpanys ydueOHOro KMHO(QMIBMA O HArpEBaHUU BELECTB B «BOJSHON OaHe»



IIpaxmuxka Ipaktrueckas padota Nel.Vcronp3oBaHre HarpeBaTeIbHBIX TPHOOPOB.
3ansrTue 3. 3arubaHue CTEKISHHBIX TPYOOUEK

Teopus [lemoHcTpanust yaeOHOTO KHHO(UIBEMA O 3arn0aHne CTCKIISTHHBIX TPYOOUeK
Ipaxmuxa TpakTudeckas padora No2. 3arnbaHue CTEKISIHHBIX TPYOOUYeK

Tema 3. B3pemuBanue, puiabTpoBaHuEe U Neperonka (3 4)

3aunstue 1.YcTpoiicTBO 1 paboTa XUMHYECKHX BECOB.
Teopus N3ydyenue ycTpoiicTBa U pabOThl XUMHUECKHUX BECOB.
Ilpakmuxa B3BemnBanue 3aJaHHOM MacChl TBEPAOT0 BELIECTBA

3anstue 2.CriocoObl pa3ieneHus 0JHOPOJHBIX cMecei. [leperonka n BO3TOHKa BEIIECTB.

Teopus Yto Takoe neperoHka u Bo3ronka? ['e ucnonb3yroTcs 3T MeTosl? PaboTta 1o pucyHky:
U3yYeHUE AUCTUILISATOPA.

3ansTue 3. PazjeneHue HEOJHOPOIHBIX CMECEH

Teopus Heonnopoausie cmecu. Yucteie BemecTBa. CriocoObl pasieseHre HeoJHOPOAHBIX cMecei
Ilpaxmuxa Tlpaktuueckas padotaNe3M3rorosneHue mpocTelmux GUIbTPOB U3 MOAPYUHBIX
cpeactB. CriocoObI pa3jienieHne HEOAHOPOAHBIX CMECe METOIOM (PHIIbTPOBAHHSL.

Tema 4. BoinapuBanue n kpucrauiusanus (3 4)

3anstue 1.Crioco6 paszeneHuss HEOAHOPOIHOW CMECH METO/I0M KPUCTAJUIM3AIMK U BbITApPUBAHUSL.
Teopus Cnioco0 pazfesieHusl HEOHOPOJHON CMECH METOJIOM KPUCTAJUIN3ALUU U BbITapUBAHUS
3anstue 2. [Ipaktrueckas padota Ne 4.BrijeneHre pacTBOPEHHBIX BEIIECTB METO/IOM BhITAPUBAHUS
Y KPUCTAJUIM3AlMK Ha IPUMEPE pacTBOpa IIOBAPEHHOM COJIN

Ipaxmuxa Ilpaxtuueckas padora Ne 4.BpijieneHne pacTBOPEHHBIX BELIECTB METOJOM BhIIApPUBAHUS
U KPUCTAJUIM3ALUU HAa IPUMEPE pacTBOPa OBAPEHHOM COJIH

3ansaTue 3. Kpucramumsanus BemecTs.

Teopus JlemoHCTpanys y4eO0HOro KMHO(QMIbMA O KPUCTAIIM3ALMU caxapa U COJIU B IIPOYKTax
UTaHUS.

Tema 5.0cHoBHBIE IPHEMBI Pad0ThI € TBEPABIMH, ) KUAKUMH, Fa3000pa3HbBIMHA
Bemtecreamu (3 4)

3ansaTue 1. OcHOBHBIE TpUEMBI PaOOTHI C TBEPABIMU BELIECTBAMH.

Teopus OcHOBHBIE TIPUEMBI paOOTHI C TBEPIBIMH BEILIECTBAMU: Pa3/IeI€HIE BEIIECTB C TOMOIIBIO
MarHuTa; epechllnaHye BEIECTB U3 CKISIHKU B CKIISTHKY, 3a00p BELIECTB JJIsl peaKIMH, pACTBOPEHHE
TBEP/bIX BELLECTB, XPAHEHNUE TBEP/IBIX BELIECTB.

3ansitue 2. OCHOBHBIE TPHEMBI PaOOTHI € )KUJIKUMHU BELIECTBAMHU.

Teopus OcHOBHBIE TIPHEMBI paOOTHI € )KUIKUMH BELIECTBAMU: 3a00p B PA3IMUYHbIE XMMUYECKHE
COCY/Ibl, TIEpEJINBAHUE KUJKOCTEH, CIIMIHUE KUAKOCTEH U3 MPOOUPKH B IPOOUPKY, U3 CKIISIHKU B
poOHUpKY.

3aunsitue 3. OCHOBHBIC TPHUEMBI paOOTHI ¢ Ta3000pa3HBIMU BEIIECTBAMH.



Teopus OcHOBHBIE TPHEMBI pabOTHI ¢ Ta3000pa3HbIMU BeliecTBaMu. [lonryuenue kuciaopoza,
BOJIOPOJIa, aMMHUAKa, YIJIEKUCIIOT0 Ta3a U UX UCIIOJIb30BAHUE B XUMUUECKHUX PEAKLIMSIX.
Ipaxmuxa Ipaktuyeckast padota Ne 5.ONbIThL, WILTIOCTPUPYIOIIUE OCHOBHBIE TPUEMBI PAOOTHI C
TBEP/ABIMU, )KUJKUMU U ra3000pa3HbIMU BELIECTBAMU

Tema 6. Knaccupukauus MUHEPAJIOB M KPUCTALIOB. MeToaMKa BbIpalllMBAHUSA
KPHUCTAJIOB U ApY3 (64)

3ansitue 1. MuHepasibl ¥ KPUCTAIUIBI UX KJIaCCU(DHUKAIIUN.
Teopus [lemoHcTpanus yaeOHOTO KHHO(MUIBMA O MHHEpaIax

3austue 2. MeToauKa BeIpallMBaHUS KPUCTAIIJIOB U JIPY3

Teopus JlemoHcTpanust yueOHOro KHHO(QHIbMA O METOJaX INOJIY4YEHUs KPHUCTAIJIOB B JOMAlIHUX
YCIIOBUSX.

3anstue 3. Ilpaktuueckass pabora Ne 6. [lomyueHue KpHCTasIOB COJE€M M3 BOJHBIX PACTBOPOB
METOJOM MEUICHHOIO HCIApEHUs U IIOCTENIEHHOIO MOHWKEHMsI TEMIIEPATypbl PacTBOPA XJIOPHI
HaTpUs.

Teopuss  Texnmka  Oe3zomacHocTH  Tpu  paboTe € HArpeBaTeNbHBIMH  NpHOOpaMu
Ilpaxmuxa Tlpaktnueckas pabora Ne 6. [lomyueHue KpUCTAIIOB COJICH W3 BOJHBIX PacTBOPOB
METOJIOM MEJUICHHOI'O HUCHAapeHUss W IOCTENEHHOrO IOHM)KEHUS TEMIEpaTypbl pacTBOpa XJIOPUI
HaTpUs.

3ansitue 4. Ilpaktuueckass pabora Ne 6. [lomyueHue KpHCTasIoB cOJel M3 BOJHBIX PACTBOPOB
METOJOM MEJUIEHHOTO MCIIAPEHUSI M IOCTENEHHOIO IOHWKEHMsI TEMIIEpAaTypbl pacTBOpa HATpus,
MeEIHBIN KYIIOpOC.
Teopus  Texnuka  Oe3omacHocTM  mpu  paboTe C  HarpeBaTelbHBIMU  NPUOOpaMHU
Ilpaxmuxa Tlpaktnueckas pabora Ne 6. [lomyueHue KpPUCTAIIOB COJIEH W3 BOJHBIX PacTBOPOB
METOJIOM MEJUIEHHOTO MCIApEHUs] M IOCTETEHHOTO MOHWKEHMSI TEMIEepaTypbl pacTBOpa HaTpus,
MEJTHBIN KyInopoc
3ansitue 5. Ilpaktuueckass pabora Ne 6. [lomyueHue KpHCTasIoB COJe M3 BOJHBIX PACTBOPOB
METOJOM MEJIEHHOTO HCIApEHHs U IIOCTENEHHOIO IIOHMKEHHMS TEMIEpaTypbl pacTBopa
AJIIFOMOKaJINEBbIE KBacCIIbl.
Teopuss  Texnuka  Oe3zomacHOocTM  Tpu  paboTe € HarpeBaTeNbHBIMU  IpuUOOpamu
Ilpakmuxa Ilpaktuueckas pabora Ne 6. ITomyueHue KpuCTaUIOB cOJe M3 BOJHBIX PAaCTBOPOB
METOJIOM MEJIEHHOTO HCIApeHHsi W IOCTENEeHHOro TOHMKEHHsS TeMIepaTypbl pacTBopa
AITIOMOKAJINEBBIE KBAacIIbl.
3ansitue 6. [Ipaktnueckass padora Ne 6. [lomyueHwe KpHCTaNIOB COJEH W3 BOTHBIX PACTBOPOB
METOJIOM MEJIEHHOTO HCHAapeHUss M MOCTENEHHOTO0 MOHMKEHUS TeMIIepaTypbl pacTBopa (XJIOpui
HaTpus, MEIHBIN KyIopoc, AIIFOMOKaJINEBbIE KBAaCLIbI).
Teopuss  Texnuka  Oe3zomacHocTH  Hpu  paboTe  C  HarpeBaTeNbHBIMU  IpuOOpaMu
Ilpakmuxa Tlpaktnueckass pabora Ne6. IlomydeHue KpuUCTAIIIOB COJeM M3 BOAHBIX PACTBOPOB
METOJIOM MEIJIEHHOTO HCHApeHUs M MOCTENEHHOIO0 NMOHMKEHUS TEMIIEpaTypbl pacTBopa (XJIOpui
HATpUs, MEJHBIN KYIIOPOC, aIFOMOKaJINEeBbIe KBACIIbI).

Tema 7. Ha0/o1eHne KpUCTAJIIOB MO MUKPOCKONOM (3 1)
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3ansrtue 1. Kpucramiueckoe cocrosaue. CTpoeHHE KPUCTAILIIOB.

Teopus Y ctporictBo Mukpockormna. Kpucrammnueckoe cocrosinue. CBOMCTBa, CTPOSHUE KPUCTAJIIOB.
3aunsTue 2.PocT KpuCTAILJIOB

Teopus 1TpezenTtauus no teme « Poct kpuctamoB»

3ansTue 3. HabmoneHne KpUCTAILIOB 1101 MUKPOCKOTIOM

Teopusa [lemoHcTpanust yaeOHOr0 KHHO(MUIBMA O KPUCTAILIIAX MO MUKPOCKOIIOM.

Ilpaxmuxa Habnoienne KpUCTaIOB MOJI MUKPOCKOTIOM

Tema 8. Uto Takoe reoxumuss U MuHepasgorusi? O0pa3zoBaHue MUHEPAJIOB H
ropHbIX mopoxa Ha 3emie (34)

3ansarue 1. Yto Takoe reoXumMusi U MUHEPATIOTUS?

Teopuss Uto Takoe reoxumuss U MuHepaiorus? OOpazoBaHME€ MHHEPAJIOB M TOPHBIX IOPOJ Ha
3emie». OOmactu mM3ydeHHs NaHHBIX HayK. OCHOBATENM T€OXMMHU U MHUHEpajoruu. Mopdororus
MUHEPAJIOB, UX CBOMCTBA, 3aBUCMMOCTb COCTaBa M CTPYKTypbl. Pa3BuTHe MHHEpanoruu, CBs3b C
IpyruMu Haykamu o 3emiie. @opmbl MUHEpAJIOB B Npupoje. Bce kaMHM, KOTOpbIE HAC OKPYIKakoT,
Ha3bIBAIOTCS TOPHBIMU IOpoAaMU. ['OpHBIE MOPOABI COCTOST M3 OTIENbHBIX MHHEpAIOB HMHOrJA
OJIHOTO, HO Yallle Cpa3y U3 HECKOJbKUX MMHEPAJOB. Y KaXJOr0 MHUHEpaja €CTb CBOU OCOOEHHbIE
CBOWCTBa, CBOE MMs, CBOM COCTaB, U OOJMK. MUHepan B rOpHON MOpOJie — KaK 4eJIOBEK B TOJIE: Y
HETO CBOE JIMIIO, XapaKTep, OJEHKAA..

Ilpakxmuxa Pabota ¢ KoJIeKIel MUHEpaloB U TOPHBIX TOPOJ.

3ansaTue 2. Tpu Buaa npoueccoB 06pa3oBaHus MUHEPATIOB U TOPHBIX MOPO/I.

Teopus Bce Buapl mporeccoB 00pa3oBaHUS MHHEPAIOB, MOXHO pa3leluTh HA TPU OCHOBHBIE
rpynnsl.l.  DHAOTeHHblE NpoLEecChl (TMIIOr€HHbIE, TJIyOMHHBIE), CBS3aHHBI C BHYTPEHHUMHU
WCTOYHUKAMU SHEPTHH JUTOC(hEphl. 2. DK30T€HHBIE MPOIECChl 00pa3oBaHUs (TUMEPTEHHBIE, T.C.
IIOBEPXHOCTHBIE), CBA3aHHBI C BHEIIHUMHU MCTOUYHUKAMH 3Hepruu. 3. Meramopduueckrue nporeccsl
o0pa30BaHUsl MHUHEpANoOB, MpPU TEUYCHUH KOTOPHIX paHee OOpa30BaHHbIC HHIOTEHHBIM WM
9K30T€HHBIM CIOCOOOM MMHEpasibl, W3MEHSIOT CBOM (PU3MKO-XMMUYECKHE CBOMCTBa, 00pa3ys
COBEPLIECHHO HOBBIE MUHEPAJIbHBIE BUBI.

3ansaTue 3. /[parorieHHbIE MUHEPAJIbI-1apbl )KUBOTHBIX U PACTEHUH.

Teopus JlparolieHHble MHHEpaJbI-Iapbl XUBOTHBIX M PACTeHHM (PKEeMUYyr, SHTapb, IMEpIaMyTp,
KOpaJUI, «KOCTSHAs KOXa» U JIp.

Tema 9. Xumnueckue cBoiicTBa MUHEPAJI0B (3 4)

3ansTue 1. [Ipaktuueckas padora Ne7 Mzyuenne Gpusnueckux CBOMCTB MUHEPAJIOB.

Ilpakmuxa Onpenenste MIOTHOCTH (0T 1 1m0 23): B3BEMIMBATH KyCOUEK MUHEpalia, U3MEPSTH €ro
o0beM (MCTHONB3ysl MEH3YPKY C BOJOW) M BBIYUCIATH IUIOTHOCTH o Qopmyne: HccnemoBath
BHEIIHM BUJI 00pa3ia MuHepana. Pe3ynbrarel (1IBET, OHOPOIHOCTH) 3aHOCUTH B KapTy aHATIU3a.
Bansitue 2. Ilpaktrueckas pabora Ne7 M3ydueHre XMMHYECKOIO COCTaBa MHHEpaJIOB (IcicTBHE
KHCJIOT U I1IeJI0Yeil Ha MUHEPAaJIbl)
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Ilpakmuka W3y4eHHEe XWMHUYECKOTO COCTaBa MHHEPAIOB (ICUCTBHE KHUCIOT M IIeJIoueld Ha
MUHEPAJIBI)

3ansrue 3. [Ipaktuueckas padota Ne7 M3yueHne XMMUYECKOTO COCTaBa MUHEPAJIOB.

Ilpaxmuxa O6Hapyx) eHue xenes3a B cuaepure. OOHapyKeHHE MEIN B METHOM KOJTYe/laHe.

Tema 10. Dxckypceusi B KpaeBenqueckuii myseii r. Camapsi (6 1)

O)l(l/lllaCMble pe3yabTaTbl:

OyayT 3HATH:

* TpaBUJIa TEXHUKU OE30MACHOCTH MpHU paboTe B XMMUYECKOM Taboparopuu;

* Ha3HAYCHHE XMMHUYECKOH MOCYIbl U XUMHUYECKOT0 000pyI0BaHUS;

*  MHHEpPAJIBl ¥ KPUCTAIUIBI, UX KIacCU(UKAIHIIO;

*  HCIOJB30BaHHUE KPUCTAIJIOB B TEXHUKE M KHU3HH YEJIOBEKA;

*  crocoObl BRIPAIIMBAHUS KPUCTAILIOB U IPY3 B JJOMAILTHUX U JTA0OPATOPHBIX YCIOBHSIX.
OyAyT yMeTh:

* oOpamarthcs ¢ 1a00paTOPHBIM 000PYIOBAHUEM, COOITIOIATh TIPABHIIA TEXHUKA

0€30MaCHOCTH MPU BBIIOJHEHUH MPAKTUYECKUX paboT M JTOMAITHETO SKCIIEPUMEHTA;
* IPOBOJIUTH BBINIAPUBAHKE, KPUCTAILITU3ALINIO, (PUIHTPOBAHHUE;

* MCIIOJIb30BaTh METO] HAOMIOICHHS NP BHIMIOIHEHUH PA3IMYHBIX BUAOB MPAKTHYECKUX
3aJJaHUM;

* IPOBOJIUTH MPOCTEHIINE UCCIEOBAHNS CBOKMCTB BEILIECTB
* 0(OpMIISATH PE3YNIHTATHI HAOIIOJEHUH U TIPOBEIEHHOTO SKCIIEPUMEHTA
* TOTOBUTH BOJIHBIE PACTBOPHI;

* pacrno3HaBaTh MUHEPAJIBI U TOPHBIE IIOPOJBI;

* UCIIOJIb30BaTh MPUOOPETEHHBIC 3HAHUS U YMEHHUS B IPAKTUUECKON JACSITENTFHOCTU U
IOBCEHEBHOW KU3HU

* paboTaTh UHIUBUIYATBHO, B IApax, PyMIax, UCHOIb3Ys MOTYYCHHbIE 3HAHUS
00ya1aTh HaBBIKaMH paOOTHI C PA3IUYHBIMUA BUJAMH UCTOYHUKOB HH(OPMAIIUU: JTUTEPATYPOH,
cpenctBamu MuaTepHETa, MYTBTUMETUHHBIMU TTOCOOUSIMH

Moayib 2 «XuMusi B 0bITY»

Kparkas anHoTAIMSI MOAYJISI:

JlaHHbBIN MOyNb paccunTaH Ha 36 "yacoB, u3 HuX 20 4acoB OTBEIEHO HAa TEOPETUYECKYIO YacTh U 16 yacos
Ha MPaKTUYECKYr. [ JTaBHOW maeelt MOMyss: MOTHBAIMS 0Opa30BaTENbHON ACATEIHHOCTH YYaIlMXCS Ha
OCHOBE JIMYHOCTHO OPHEHTMPOBAHHOTO TNOAXOJA; pACIIMPEHHE 3HAHWUN YYAIIUXCS O NPUMEHECHHH
XUMHUYECKUX BEIIECTB B MOBCEAHEBHOM kU3HU. Kypc MO3BONIAET ydallMMcs TOJYYHUTh Psii CBEACHUH
3aHUMATENBHOTO, HCTOPUYECKOr0, NPHUKIAJHOIO XapaKTepa, COACHCTBYIOIIMX MOTUBALMM YYECHUS,

Pa3BUTHUIO II03HABATCJIBHBIX HWHTCPCCOB Yy YyYallUXCA, a TaKXE PACKPBITUIO €ro HWHAWBUIAYAJIIbHBIX
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CIOCOOHOCTEM, BOCIUTAHMIO W Pa3BUTUIO JIMYHOCTH  ydallerocsi, (opMHUpOBaHMIO HAy4HOTO
MHUPOBO33peHHUs. 3amiaHupoBaHo 11 mpakTtuueckux paloT: yJajieHWEe NSATEH Pa3HbIX BUJIOB; OIBITHI C
COJIBIO, C CaxapoM; MOJYYEHUE CIOKHBIX A(PHUPOB; OMBITHI C 3€JIEHKOMH; U3rOTOBIEHUE MbUIA B JIOMAITHUX
yCIOBMSIX U Jp. B Teoperndeckoil yacte Moy OyAyT pacCMOTpeHa XMMHUYECKHE BELIECTBA, C KOTOPhIMU

ydamuecsa BCTPEUarOTCs Ka)KI[BIﬁ JCHBb.

Hesas: crocoOCTBOBATh Pa3BUTHIO MBIIIICHUSA, POPMUPYS U TOJAEPKUBAS MHTEPEC K XMMUHU, UMEIOIIEH
OTPOMHOE MPUKIIAJHOE 3HAYEHHE, CIIOCOOCTBOBATH (pOpMUPOBaHMIO y 0Oy4YarOMMXCsl 3HAHUH U YMEHUH,
HEOOXO/JUMBIX B IOBCEIHEBHON KU3HHU AJIs O€3011aCHOr0 OOpallleHHs C BEIECTBAMMU, UCIOIb3YEMBIMU B

OBITY.

3apgaum :

-03HaKOMHUTh 00YYaroIMXCsl CO CPEACTBAMU OBITOBOM XUMHUH, MEAULIMHCKUMHU IIpenapaTaMy, BXOASIIUMU
B JIOMAILHIOIO aNTe4yKy, UX Ha3Hau€HHEM M IpaBWJIaMH PallMOHAJIBHOIO MCIIOJIb30BAaHUS U XpaHEHUS,
OCHOBAaHHBIMHU Ha CBOMCTBaxX BELIECTB, BXOAALIMX B UX COCTAB;

- aKTyaJu3MpoBaTh M PACUIMPUTH 3HAHUS OOydaroluuxcs o0 HCTOPUM H300peTeHusl CHUYeK, Oymaru,
CTEKJIa, KepaMHUKH, KapaHJIallel U akBapebHbIX KPAaCOK;

- pa3BuBaTh y OOyyaroIIMXCs IIO3HABATEIBHONO HMHTEpPEca K MCCIEIOBATENbCKOH M MPOEKTHOM

ACATCIBHOCTHU B obmactu HpHKHaHHOﬁ XUMHNHU

Y4eOHO- TeMATHYECKUH TIAaH MOAYJISl « XMMHUS B ObITY)

No KoJsmnyecTBo 4yacoB ®opMBbI aTTeCTaIIK/ KOHTPOJIS
Ha3sBanue Tembl Bcezo Teopus | Ilpakxmuxa

becena. Pesynbrarsl
1. | Xumus noMomHuna B ObITY 3 1 2
MPaKTUYECKUX padoT.
[IpakTuueckas padora Nel:
«Y naneHue NATeH pa3HbIX

BHUIOB. 2.Y najneHue HaKUIIN)»

becena. Pesynbrarsl

2. | «DKCKypcHs IO KyXHE» 3 2 1 MPaKTUYECKUX padoT.
[IpakTuyeckas padora Ne2
JlaGopaTopHbIE OMBITHI C
coJblo, ¢ caxapoMm. I'openue

caxapa | Jip.
3. | JlymmcTeie BemecTBa u 3 2 1 becena. PesynpTaTst
TIPUTTPABbI MPaKTUIECKUX PaboT.

[IpakTuueckas pabora Ne3
[Tonydenue cinoxHBIX 3)UPOB.
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JlomariHss anredka

becena. Pe3ynbraThl
MIPaKTUYECKUX paloT.
[IpakTrueckas pabota Ned
JIaGopaTopHBIE OMBITHI C
3eneHkoi. [IpakTuueckas
pabora Ne 5 «CBolicTBa
HEPEKUCH BOJOPOIa»

«OQKCKypcHsl B BAHHYIO KOMHATy»

becena. Pesynbrarsl
MIPaKTUYECKUX PaloT.
[IpakTuueckas padora Ne6
«M3roroBieHre MbUIA B
JIOMAILIHUX YCIIOBUSX.

CHHTETHYECKHE MOIOIIUEC
cpezcTBa

becena. PesynbraTsl
IPAKTHYECKUX paboT
[IpakTuueckas pabotaNe7
CpaBHeHHE CBOICTB MbLIA U
MOPOUIKOB B K€CTKOU BOJE.

«TyaneTHbli CTOTUK

becena. Pesynbrarsl
PaKTUYECKUX paboT.
[IpakTuueckas paboraNe8.
Kak camoMy M3roToBUTH
NUTATENbHbIA Kpem?

[Tanun «6apaavoK»

becena. Pesynbrarsl
MPaKTUYECKUX padoT.
IIpakTnyeckas pabora Ne9
IleMeHT 1 ero cBoOiCTRA.

«OKCKypCcHsl IO Oropofy U
CaJIoBOMY YYacTKy»

becena. Pesynbrarsl
MPaKTUYECKUX padoT.
IIpakTuueckas padora NelO:
BzanmopeiicTBue kenes3a ¢
MEIHBIM KyIIOPOCOM
[IpakTuueckas padora Ne 11
«O06HapyX)eHHe HUTPATOB B
oBomax» [IpakTnueckas
pabota Ne 12 «Kak pacrno3Hatb
MUHEpaJIbHBIE YI0OPEHUS

10

XuMug oJieBaeT Hac

becena. Pesynbrarsl
MPaKTUYECKUX padoT.
[IpakTuyeckas paboraNel3
OnpeneneHne BUa TKaHU.

11.

XHUMHS B IPOIYKTaX MUTAHUS

becena. Pesynbrarsl
MPaKTUYECKUX padoT.
[IpakTuyeckas padoraNel4.
CoctaB IpoyKTOB IUTAHUS U3
MarasuHa. OnpejeneHune
ButamrHa C B ppykTax.
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HUTOTO: 36 20 16

Coaep:xanue Moaynasi « XuMusi B ObITY»

Tema 1. Xumust noMmomiHua B ObITY (6 1)

3ansgrue 1. bertoBast XUMus

Teopusi O3HAKOMIJICHHE YYAIIMXCS C BUJIaMH OBITOBBIX XMMHUKATOB, UX COCTAaBOM, CBOHCTBAMH,

apuMeHeHueM. TexHuKa 0€30IacCHOCTH XPaHEHUS U UCIIOJIb30BAHUS IIPENapaToB OBITOBON XUMUH.

[lemoHcTparus yaeOHoro (hriibMa « AJUIEpTHUECKUEe PeaKIuu OpraHu3Ma Ha OBITOBYIO XUMHUIOY

3ansiTue 2. [Ipaktrdeckas padora Nel: «BeiBe/ieHHE MTATCH PXKABUYMHBI, YEPHIIL, KUPA»
Ilpaxmuxa Y nanenve nsiTeH pa3HbIX BUJIOB

3ansaTue 3. [Ipakruueckas padora Nel.l: «. Y paneHue HAaKUNU B YaHUKE»
Ilpaxmuka Y naneHve HaKUIMK B YallHUKE

Tema 2 . «Ikckypeus no Kyxse» (3 4)

3ansaTue 1. [loBapeHHas conb u €€ cBolicTBa

Teopusa llpumeHeHnue xJiopuaa HATpUsl B XO3MCTBEHHOM JIeATeNbHOCTH uenoBeka. Korma conp — s.
JlaGopaTopHBIE ONBITHI C COJIBIO.

3anstue 2. Caxap 1 ero cBoicTBa.

Teopusa Ilone3nble U BpeaHble uepThl caxapa. HeoObruHoe npuMeHeHue caxapa. JIabopaTopHble OMBITHI €
caxapoM. I'opeHnue caxapa.

3aunsartue 3. [Ipaktuyeckas padora Ne 2 JlabopaTopHbIe OMBITHI C COJIBIO, C caxapoM. ['opeHue caxapa u Jp.
Ilpakmuxa JlabopaTopHbIE OMBITHI C CONIBIO, C caxapoM. ['opeHue caxapa u Jip

Tema 3 . /lymncTblie BellecTBa U NpUnpasbl (3 1)

3ansaTue 1. JlymucTeie BeecTsa U MpUIpaBbl

Teopus JlymucTele BellecTBa U npunpassl. ['opunna. Ilepen u 1aBpoBbii iuct. Bannwnud. @pyKkToBbIE
JCCCHIIMH.

3ansitue 2. OnacHOCTh MOTYT IPECTABIATh ApOMATU3aTOPhI MUK U BKYCOBBIE 100aBKH

Teopus JlemoHcTpanus yueOHoro kuHopmibma « [IuieBsie 700aBKU»

3ansrue 3. [Ipaktuueckas padota Ne 3 [TonydeHue cioxkHbIX 3(DUPOB.

Ilpaxmuxa Ilomyuenue cloXXHbBIX 3(UPOB

Tema 4 . JlomamHss anTeyka (3 1)

3ansTue 1. AnTeuHslil HOJ U €T0 CBOMCTBA

Teopusi AnTeuHbIi HOJ M €T0 CBOMCTBA. [loueMy Mo Hal0 AepKaTh B TIJIOTHO 3aKYIMOPEHHOM CKIISTHKE.
Ilpaxmuka JIeMOHCTpallMOHHBIN ONBIT «BO3roHka noma»

3aunsrue 2. «3en€HKa» WIK PaCTBOP OPHUILIHAHTOBOTO 3€JIEHOTO.

Teopus «3enéHka» WK pacTBOp OpUILTHAHTOBOTO 3eN€HOr0. HeoObIuHbIE CBOMCTBA OOBIYHON 3ETEHKH.
3aunsarue 3. [Ipaktnueckas padora Ned JlaGopaTopHbIe ONBITHI C 3€TIEHKOM.

Ilpaxmuka J1TabopaTOpHBIE OIBITHI C 3€JICHKOM.

3ansTue 4. ACMpHH WIH alleTUIICATMIIMIIOBAs KUCIIOTA U €r0 CBOMCTBA.

Teopus XuMnueckue cBoiicTBa acnupuHa. GU3N0I0rHIecKoe BO3ACUCTBUE HA Opranu3M. [Ipumenenue
acupuHa B OBITY.
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3ansartue 5. [lepexuch Bogopoaa v rupOIEpuT.

Teopus XuMHuuecKre CBOMCTBA MepeKkucH Bogopoaa. [Ipumenenue.

Ipaxmuxa [Tpaktaeckast padota Ne 5«CBoiicTBa MEPEKUCH BOJIOPOIA»

3ansTue 6. [lepmanranar xanusi.

Teopus XuMH4YeCKHe CBOMCTBA IIEPEKUCH IIepMaHranara kanus. [ I[pumenenue nepmanranara Kanus B
MIPOMBIIIJICHHOCTH U B OBITY.

Tema 5 . «IkcKkypcHus B BAHHYIO KOMHATY» (3 4)

3ansrue 1. Mbuto wim Mbuta? 3yOHas 1macta v MOpOIIOK.

Teopusa Otnnune X03s1MCTBEHHOTO MbLIa OT TYaJIETHOTO.

[lenouHol xapakTep X035IMCTBEHHOTO MbLIa. ['opuT 711 MbLU10. UTO Takoe «okuakoe Mbuio». Conb AJist
BaHHBI U OTBITHI ¢ Hell. CocTaB, BUABI M CBOWCTBA 3YOHOH MACTHI, MOPOIIIKA.

3ansTue 2 [Ipaktuueckas padota No6 «3roTroBieHre Mbljia B IOMAIIHUX YCIOBUIX)
Ilpaxmuka V3roTOBIIEHUE MBbUIA B JOMAIIHUX YCIOBHUSIX

3ansaTue 3. [Ipakruueckas padora Ne 6 «3roToBieHNE MBUIA B JJOMAITHUX YCIOBHUSIX)
Ilpaxmuka V3roTOBIIEHUE MBbLIA B JOMAITHUX YCIOBHUSIX

Tema 6 . CunTeTH4eckue MoKIIHe cpeacTna (3 4)

3ansitue 1. CtupaibHbIC TOPOIIKH U APYTHE MOIOIINE CPEACTBA.

Teopus CocTaB cTUPAJIbHBIX OPOLIKOB. XUMHUYECKHE OCHOBBI CTUpKU IIpaBuia 6e3omacHoro
HCIOJIb30BaHUs CTUPATIbHBIX IIOPOLIKOB.

3ansTue 2. XXuakue Morolue cpeacTra

Teopusa Xuaxue MorolIKe CpeaCcTBa, UX COCTaB, MpuMeHeHue. Hao nu onacaThesl )KUIKUX MOOIINX
CPEICTB.

3ansarTue 3. [Ipaktuueckas padboraNe7 CpaBHeHHE CBOICTB MbLIa U MOPOILIKOB B KECTKOM BOJE.
IIpaxmuxa CpaBHEHUE CBOWCTB MblIa U IIOPOLIKOB B JKECTKOM BOJIE.

Tema 7. «TyaneTHblid cTOTMK»(3 4)

3ansaTue 1. JIoCbOHBI U TyXU.

Teopus XMUYECKUH COCTaB JIOCLOHOB U 1yX0B. PU3NOIOTHYECKOE BO3ICHCTBUE HA OPraHU3M YEJIOBEKa.
3ansaTue 2. Kpemsl 1 npouas napdromepus.

Teopus Xumuueckuii cocraB KpeMoB 1 napdromepun. @U3n0I0rnyeckoe Bo31eHCTBHE Ha OpraHu3M
4esoBeKka. MOryT M peCTaBIIsATh COO0H OaCHOCTh KOCMETUYECKHE IIPenapaThl

3ansrue 3. [Ipaktuueckas padotaNe8. Kak caMomMy M3roTOBUTH MUTATENbHBINA Kpem?

Ilpakmuxa Kak caMOMy M3rOTOBUTB ITUTATEIbHBIN KpeM?

Tema 8 . Ilanun «6apaauox» (3 4)

3ansrtue 1. Cynepkieil 1 CTpOUTENbHbIE MaTEPUAIIBIL.

Teopusi XuMUYECKHI COCTAB CTPOUTEIIHHBIX MaTepHaIOB, kKies. [IpaBuia 6e30macHO pabOTHI C KIIEeM.
3ansTue 2. DNeKTPOIUTHI. BeH3UH U KEPOCHH.

Teopusis XuMHUYECKHM COCTaB dJIEKTPOJIUTOB, OEH3UHA, KepocuHa. [IpaBuna 6e3omacHon paboThI C
ANEKTPOIUTaMU, OEH3UHOM, KEPOCHHOM.

3anstue 3.CTpouTesbHBIE MATEPUAIIBI.

Teopusa llemeHT U ero CBOMCTBA.

IIpaxkmuxa Ilpaxtuueckas padota Ne 9 [{eMeHT u ero cBorcTBa.
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Tema 9 . «KIKCKypcHsI IO OrOpPOAYy H CAJA0BOMY Yy4YacTKY» (6 1)

3anstue 1. Meanblii U Apyrue Kyrnopocsl.

Teopus Menanblii u agpyrue Kynopocbl. Kynopocbl ¢ XUMHUYE€CKOM TOYKH 3peHUs. MOXKHO JId XpaHUTh
MEIHBIN KyIIopoc B alfOMUHHEBOM mocye. [IpaBuia 6e3onmacHoi paboTHI ¢ KYITOPOCAMH.

3aunsarue 2. [Ipaktuueckas padora Nel0 B3zanmopeiicTBre xemne3a ¢ MEIHBIM KYITOPOCOM .
Ilpaxmuka B3anmoneicTBue xeie3a ¢ MEIHbIM KyIIOpOCOM

SausaTue 3. I10XUMHUKATEL.

Teopus SImoxvMUKaThI (MMECTUIUABI ¥ TepOUIUIBI), X Kiaccudukanms, npuMmenenue. [1paBuna
6e301macHoi pabOTHI IPHU UCIIOJIB30BAHUH IOXUMUKATOB. [lepBas moMoIIb pu OTPaBICHUU.
3ansTue 4. MuHepanbHbIE YIOOPECHHUS.

Teopus MunepanbpHbie ynoopenusi. Yem onacHbl HUTpAThl. XUMUYECKUH COCTaB U (PU3UOJIOTUYECKOE
BO3/ICHICTBUE MUHEPAJIbHBIX Y100pEHUH.

3ansaTue S. [Ipaktuueckas padora Ne 11«O06HapykeHHEe HUTPATOB B OBOLIAX»

IIpaxmuxa OO6HapyXeHUE HUTPATOB B OBOIIAX.

3ansaTue 6. [Ipaktuueckas padora Ne 12 «Kak pacno3HaTh MUHEpaAJIbHBIE YI0OPEHUS»
Ilpakmuxa Kax pacrio3HaTh MUHEpaJIbHBIC YI0OpEHUS

Tema 10 . Xumusn ogeBaert Hac (3 1)

3ansarue 1. BonokHa, ux kinaccudukanms.

Teopusa Bonokna, ux knaccugukanus, Bunpl, cBoiicTBa IpupogHBIX BOJOKOH, UX IPUMEHEHHE
3ansaTne 2.CHHTETUYECKHUE U UCKYCCTBECHHbBIE BOJIOKHA.

Teopus CUHTETHYECKUE U UCKYCCTBEHHBIE BOJIOKHA, UX BU/IbI ,CBOMCTBA U IPUMEHEHHE
3ansrue 3. [Ipaktuueckas pabotaNel 1 Onpenenenue Buia BOJOKHA (TKaHMU).

IIpaxmuxa OnpenencHue BUAA TKAHU.

Tema 11 . Xumus B npoaykrax nurtanus (3 4)

3anstue 1. Oprannueckue BelecTBa B MULIE.

Teopus benku, )KUpPHbI, yTIEBObI, UX CTPOEHUE, COCTAB, CBOMCTBA M OMOJOTUYECKOE 3HAUCHUE.
3ansTue 2. ButaMuHbl, NX KIacCHUpHUKaIIUS.

Teopus ButramuHbl, uX Ki1accuuKaIus, OM0JI0THIECKas poJib B )KU3HEACATEIIHHOCTH YEIOBEKa.
Hcrounnku mocTyrieHuss BATAMUHOB B YelloBeueckuil opranu3M. Cojiep:kaHe BATAMHUHOB B TTUIIEBBIX
MPOAYyKTax. ABUTAMUHO3BI.

3aunsrue 3. [Ipaktuueckas padora Ne 14. CocTtaB nmpoayKTOB MUTaHUs U3 MarazuHa. OnpeaeneHue
ButamuHa C B ppykrax

Ipaxmuxa CocTaB npoayKTOB NUTaHUs U3 MarazuHa. Onpeznenenue sButamuaa C B ppykrax.

O:xupaemMble pe3yJibTaThl:
OyayT 3HATB:

e 0 COCTaBe M CBOMCTBAaX XMMHUYECKUX BEUIECTB U NPEIMETAX, OKPYKAIOIIUX UX B [IOBCETHEBHON
KU3HY;

e 0 COCTaBE U CBOMCTBAX OCHOBHBIX KOMIOHEHTOB MUIIHU U UX (PU3HOIOTUIECKOH PO,

e 0 COCTaBe M CBOMCTBAX MapproMepHON MPOAYKIIHIH;

e 0 cocrase u cBoiicTBax Mpi1a U CMC, a Taxke crioco0ax M3roTOBICHHS MbLJIA , €r0 Pa3IHYHBIX
COPTOB;
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e 0 BHJAX U Ha3HAYECHHUU HEKOTOPBIX JIEKAPCTBEHHBIX IIPEIIapaTOB;
e 0 BUJAX U CBOWCTBAX yJOOPCHHIA, UX XUMUIECKOM COCTaBE, & TAKIKE DKOJIOTHUECKUX H
MEIUIIMHCKUX MPOOIeMax, CBSI3aHHBIX C UX PUMEHEHUEM.

OyayT ymMeTh:

e TPUMEHATH METO/bI KAYECTBEHHOT'O M KOJIMYECTBEHHOTO aHAIIN3A;
e ONpEAETATH LENb, BBIACIATH 00BEKT UCCIeI0OBAHUS, OBIA/IETh CIIOCOOAMHU PErucTpaluu
MOJTyYeHHOM nH(popMmanmu, ee 00paboTKU U 0(OpMIICHUS;

e CaMOCTOATEIIBHO OCYLIECTBIIATh XUMUYECKUE DKCIIEPUMEHTBI;

e coOnro/aTh NpaBUila TEXHUKU 0€3011aCHOCTH MPH NIPOBEJCHUN XUMUYECKOT0 SKCIIEPUMEHTA;

e  COCTaBJIATH OTYET O MPOAECIAHHOM DKCIIEPUMEHTE.

e paloTaTh B COTPYIHUYECTBE C YICHAMU IPYIIIbI, HAXOJUTh U HUCIIPABIIAThH OIIMOKU B paboTe Apyrux
Y4aCTHUKOB I'PYIIIIBI;

e BECTU JUCKYCCHUIO, OTCTAUBATh CBOIO TOUYKY 3pEHHUs, HAUTH KOMIIPOMUCC

Monayab 3 « XuMHSA BHE IOMa
KpaTKaﬂ AHHOTAUA MOOYJIsA:

JlaHHBIH MOJlyJIb paccuuTaH Ha 36 4acoB, U3 HUX 25 4acOB OTBEJIEHO Ha TEOPETHUYECKYIO YacTh U 11 yacoB
Ha IpaKkTHYecKyro. ['TaBHOM ueelt MOy yUUTh ydalluXcs aHaJIM3UPOBATh M OLIEHWBATH MOCIEACTBHS
Ul OKpYXarouled cpeabl ObBITOBOW W IPOU3BOACTBEHHOM JAESTENBHOCTH 4YENIOBEKa; Pa3bsCHATh Ha
IpUMepax MaTepualbHOE €IMHCTBO U B3aMMOCBSA3b KOMIIOHEHTOB KMBOW U HEXUBOW MPUPOIBI U YEJIOBEKa
KaK Ba)XHYIO 4acTh 3TOTO €JMHCTBA; — CTPOUTH CBOE MOBE/IEHNE B COOTBETCTBUU C MPUHIUIIAMU OEPEKHOTO
OTHOIIEHMS K NpUpoe. B Moayne npeobnanaeT TeopeTnyeckas 4acTb. B Hell u3ydaroTcs Takue TeMbl. Kak
IIPUPOJHBIMHU SIBJICHUSMHU U aHTPOIIOT€HHBIMU UCTOYHMKAMU 3arpsi3HEHNs OKpYXkarolien cpenbl. OCHOBHBIE
CBOMCTBA NPHOPUTETHBIX 3arpsA3HUTENICH OKPYKAIOLIEH Cpenbl, 3HAYEHUS MPEACIbHO JONYCTHMBbIX
KOHIIGHTpalui A B3BeUIeHHbIX BemiecTB. Kucnortnele noxau. [lapHukoBelii 3¢ ¢exrt. Paspymenue
030HOBOTO ciosi B armoctepe. Boxa B macmtabe miaanersl. PU3MUECKUe CBOWMCTBA, MapajoKChl BOIBI.
Crpoenue Monekyinbl. KpyroBopoT Boabl B mpupojie. OKoJoruyeckas mpodiieMa YUCTOW BOJIBI.
O3HakOMJIEHHE YyYallMXCs C MPOLECCOM pPACTBOPEHMsI BEUIECTB. 3arpsi3HEHUE NPUPOAHBIX BoA. Poct
riodansHOr0 BoaonorpedneHus. [leperpy3ka O4MCTHBIX YCTaHOBOK Ha OOBEKTaX, 3arps3HSIONIUX Cpeny.
PocT mpousBojcTBa MECTULIMOB, MUHEPATIbHBIX YA0OpEeHUH, MOIOIUX cpeacTB. OUYUCTKAa CTOUHBIX BOJ.
Pemenust mpobGiieM panmoHaIbHOTO BOjOMNONb30BaHUS. I[IpoOiema 3arpsi3HEHMS M OYMCTKHM pek Boora,
Camapka. Ouncrtka Boa. Camoouninenue. JKuBble opraHusmbl B OoppOe ¢ 3arpsi3sHeHHsIMU. JKecTKOCTb
BO/JIbI, €€ BUJIbI U CIIOCOOBI ee yCTpaHeHus. buosoruueckas pojib 1 KPyroBOPOThI BAKHEHIIIUX 3JI€MEHTOB —
HEMeTalioB B Ouocdepe — kuciaopoza, azoTa, yriepoga. Heopranuueckue u opraHu4eckue KUCIOTHI, UX
CBOMCTBa, MNpuUMeHEHHe. JleMOHCTpalusi XUMHUYECKUX peakIuil KHUCIOT C MeTallaMH, OKCHJaMH,
OCHOBaHMAMHU M cojisiMH. Illenoum, ux cBoiicTBa M mpuMeHeHue. J[eMOHCTpanus XMMHYECKUX PEeaKLIUn
IIEJIOYeH C KUCIOTaMH, COJISIMH. ['Oprodrme W B3pBHIBOONACHBIE BelIecTBa. TexHHWKa O€30MacHOCTH TP
paboTe ¢ TOPIOYMMHU BEIECTBAMH. XHUMHKO-OHOJIOTHYECKas KiIaccupuKamus saoB. SAapl OHMOIOTHYECKON
IIpUPOAbI, TOKCUHBI. PacturensHble snbl. JKuBoTHbIE sabl. IIpu3Haku MHTOKCHKanuu opranusma. llepsas
IIOMOUIb IIPU OTPABJICHUHU.
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Lesas: popMupOBaHUE SKOIOTUYECKOTO CO3ZHAHUS, Pa3BUTHE KPUTUYECKOTO MBIIIJICHUS Yepe3 U3yUeHUE U

OCMBICJICHUA XUMHWYCCKUX ITPOLCCCOB U SIBIICHUI B IpupoaAC U aHTPOIIOICHHOT' O BO3I[CﬁCTBH$I Ha HeE.

3agaun:
- I3yYUTh CBOWCTBA M 3HAYCHHE BO/IbI, KAK YHUBEPCATHHOTO PACTBOPUTENS M CAMOTO HEOOXOIUMOTO  JIJIs

JKHU3HHU BEIICCTBA HA 36MJ’IC;

- UI3YYUTH KECTKOCTH BOAbI, €€ BUIBI 1 CII0CcOObI ee YCTPAHCHUSA,

'(I)OpMI/IpOBaTb YMCHUC paGOTaTB C B€IICCTBaAMHU, BBITIOJHATH HECIIOKHBIC XUMHNYCCKHUEC OIIBITHI C

CO6JIIOZ[€HI/IGM IMpaBUJI TCXHUKU 6e3OHaCHOCTI/I;

- MOJEIUPOBATH KPYTOBOPOTHI BEIIECTB B IIPUPOJE;
- (hopMHUPOBATH HKOJIOTHUECKYIO KYIbTYPY, OTBETCTBEHHOE OTHOIICHHE K MPUPOJIE TIO0 CPEACTBAM

HU3YUCHUA HOCJ'IG,I[CTBI/Iﬁ r100aJbHBIX DKOJOTHYECKUX KpHU3ucoB (KI/ICJ'IOTHBIG JOXIH, HapHI/IKOBHﬁ 3(1)(1)6KT

u JIp)
- pa3BUBaTh y 00Y4YAIOIIMXCS MIO3HABATEILHOIO HHTEPECa K UCCIICIOBATEIbCKON M IPOSKTHOU
TSI TeITbHOCTH.
Y4yeOHO- TeMaTHYeCKUil TUIAH MOAYJIS « XHUMHUSA BHE I0May
Ne
Ha3Banue TeMbl KoJsimuecTBo 4acoB ®opmbI aTTECTAIINN/ KOHTPOJIA
Bceero | Teopus | Ilpaktuka
1. | Xumus B mpupoe. 3 2 1 CooO011eHHs ¥ Tpe3eHTaIIH,
AHTpPOITOTEHHBIC yUaIuXcs O MPUPOIHBIX U
BO3/ICHICTBHS HA MIPUPOJLY. AHTPOIIOTECHHBIX SBJIICHUSX,
COIIPOBOKIAFOIIHUXCS XUMUICCKUMU
MPOIECCAMH.
2. | Camoe ynuBUTEIIbHOE HA | 3 2 1 dusnueckue, XUMUIECKHUE U
TUTaHeTEe BEIIECTBO-BOIA OHMOJIOTUYECKHE CBONCTBA BOJIBI.
[Ipaktrueckas padotaNel. OGbIuHbBIE U
HEOOBIUHBIE CBOMCTBA BO/IBI
3. | XKecTkocTh BOJBI U €€ 3 2 1 [TpakTrueckas padbotaNe2 Ycrpanenue
yCTpaHEHHE. BPEMEHHOM JKECTKOCTH BOJIBI.
4. | PacTBODHI. 3 3 [Ipaktrueckas pabotaNe3 Pemenue
PactBOpuMOCTH 3a/la4 Ha CMENINBAHUE PACTBOPOB C
pa3HOM KOHIICHTpAIUEH.
5. | KpyroBopot BojbI B 3 2 1 becena. Habmonenwue.
npupojie [Tpaktuueckas pabotaNe 4 3meHnenue
arperaTHoOro COCTOSIHHSI BOJIBI.
Ucnapenue. 3amep3anue.
Konnencanus.
6. | KpyroBopor yrinepona B 3 2 1 becena. HaGmonenue.
MIPUPOJIE. [Ipaktrueckas padortaNe 5 [Tonyuenue
YIIIEKUCIIOTO Ta3a U U3YYSHHE ero
CBOMCTB.
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7. | KpyroBopot a3ota B 3 2 1 becena. Habmonenue.
IIPUPOLE. [Ipaktuyeckas paboraNe 6
HccnenoBanue copepxkaHusi HUTPATOB
B IIPOJYKTAaX PACTEHUEBOJICTBA
8. | Kucnotsl mpupy4ensl, HO 3 2 1 becena. HabGmonenue.
OTIaCHBI [IpakTrueckas padortaNe 7
XUMHUYECKUE CBOMCTBA KUCIIOT.
9. | llénoun u 3 2 1 Becena. HaOmroneunue.
LIEJI0YECOIEpHKALLNE [TpakTuueckas padoraNe 8
CMECH IIPUPYUYEHBI, HO Onpenenenne PH cpenpl B pacTBOpax.
OTTACHBI
10. | l'oprouue u 3 3 Becena.
B3PBIBOOIIACHBIC
BEIIeCTBA
11. | TokcuuHBIC BENIECTBA. 3 3 - Becena.
12. | S-uccnemoBarenn 3 3 - 3anmra npoeKTa
HUTOI'O: 36 25 11

Coz[epmamle MOAYJIA « XuMHs BHE I0OMAa)

Tema 1. Xumus B npupose AHTPONOIreHHbIE BO3ACHCTBUA HA ipupoay (34)
3ansaTue 1. YpoBHU 3KOJOTHYECKUX POOJIEM: JTOKAJIBHBIM, pETHOHATIBHBIN, TTT00aTbHBIN.

Teopus IlpupoaHbIe U aHTPOIIOTEHHBIE HCTOUYHUKU BEUIECTB — 3arps3HUTENEH OKpYKaIOIIeH Cpebl.
OcHOBHbIE CBOWCTBAa NPUOPUTETHBIX 3arpsI3HUTENEH OKPYKatoIlel Cpe/ibl, 3HAYCHUS MPEAEIbHO
JOMYCTUMBIX KOHIIEHTPALIUi 11 B3BEIICHHBIX BelecTB. KucnoTHsie oxau. Paspyienue 030HOBOTO cios
B atMocepe.

3ansaTue 2. HopmupoBaHue 3arps3HEHAN OKPYKAIOIIEH CPEJIbL.

Teopuss HopmupoBaHHE 3arpsA3HEHUI OKPYXKAIOLIEH Cpebl, HOHATUU U KpuTepuu Hopmuposanus: JIJI, JIK,
I1AB, BAK.

3aunarue 3. Pemenue 3ananuii Ha pacuet [1IK.

IIpaxmuxa Pemenue 3ananuii Ha pacuet I1JIK. Pemenne 3agay, ynpa>xHeHUH ¢ SKOJIOTHYECKUM
COJZIEP/KaHUEM.

Tema 2. Camoe yauBuTeIbHOE HA IUIAHETE BellecTBO-BoAA (34)

3ansaTue 1. Boga B npupoae. XuMusi BOJIbI

Teopus arperaTHOTO COCTOSTHUS BOJIbI TP pa3HbIX ycIoBUsAX. Poib BoJbl B ipupoie (KpyroBOpOT BOJIbI HA
3emiie) u TexHuke. PaznoBunHocTu Bojbl. Bosa 6e3 nmpuMeceit (IuCTHIIIMpOBaHHAs ), TUThEBAs, peyHas,
Mopckasi. Bognblie 6orarcta paiiona u Camapckoit oosacti. OXpaHa BOJIOEMOB M BOJHBIX HCTOUHUKOB.
HccnenoBanue npupoJHOi Bobl (0OHapYKEeHHE OPraHMUECKUX COSTMHEHUH B BOJIE, PEAKIIUU CPEJIbl,
MOHOB XJIOpPa, CyNb(aT — HOHOB, COJIEH XKele3a, HUTPAT — HOHOB

3ansrue 2. CpoiicTBa Bojibl. Boia pacTBopuTeb.

Teopus PacTBOpeHHE TBEPIBIX BEUIECTB. 3aBUCUMOCTh PACTBOPEHUS OT TEMIIEpATyphl. PacTBopeHue
KHUAKOCTEH U ra3000pa3HbIX BEIIECTB B BOJC. SIBJIEHNUS, COMTPOBOXKAAIOIINE PEAKIIUH.

3aunsarue 3. [Ipaktuyeckas padoraNel. OObIYHBIE U HEOOBIYHBIC CBOMCTBA BOJIBI
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Ilpakmuka TlpoBenenue omnbiToB: 1. Kunsyenue uas ¢ momomipio Xoao01Ho# Boabl. 2. [Touemy kaptodens
11aBaet B Boze? 3. 3axuranue Bonoil. 4. be3 Boapl HeT peakuu. 5. OkpaliMBaHUue OJHON KPacKoil B
passble 1Bera. 6. [Ipumep3anue crakana. 7. «Hecropaemslit» minatok. Boga — katanuzarop.

Tema 3. ’KecTkoCcTb BOAbI U €€ ycTpaHeHue (34)

3ansrtue 1. ’KecTKoCTh BOJBI H €€ YCTPAHEHHE.

Teopusa Yto Takoe «xecTkas Boja»? Kak onpenenuts kecTKOCTh BoAbI? Kakue ecTh BUABI )KECTKOCTH
BobI? CITOCOOBI yCTpaHESHHUSI )KECTKOCTH BOJIbI

3ansrue 2. icTouHuKky 3arpss3HeHus Tuapochepsl.

Teopus Vctounuku 3arpsi3HeHUs TUAPOCHEPH M COBPEMEHHBIE CIIOCOOBI OYMCTKU CTOYHBIX BOJT
(pusuueckue, XUMHIECKHUE, ONOJIOTHIECKHUE).

3ansrue 3. [Ipaktuueckas padora Ne 2 YcerpaneHue BpEMEHHOM KECTKOCTH BOJIBI.

IIpaxmuxa Y cTpaneHue BpPeMEHHOM KeCTKOCTH BOJIbI

Tema 4. PactBopsbl. PactBopumMocTs (34)

3ansrue 1. [Ipaktuueckas padora Ne 3 Pemenue 3aaq Ha HaX0XkKI€HHE MacChl pACTBOPEHHOTO BEIIECTBA B
pacTBope.

IIpakmuxka Peuienue 3a1a4 Ha HAXOXK/ICHHE MAacChl PACTBOPEHHOTO BEIIIECTBA B PAaCTBOPE.

3ansaTue 2. [Ipaktuueckas padboraNe3 Pemienue 3a7a4 Ha cMeNIMBaHUE PAaCTBOPOB C pa3HON
KOHIEHTpauuei. MeTonoM «CTakaHYUKOB»

Ilpaxmuka Peuienue 3a1a4 Ha CMENIMBAHUE PACTBOPOB € Pa3HOW KOHLEHTpauuen. Merogom
«CTaKAHYHKOBY

3ansrue 3. [Ipaktinueckas padota Ne 3 Pemienue 3aau Ha CMeIIMBaHUE PaCTBOPOB C PA3HOM
KOHIIEHTpanuen. MeTronoM «kpecTa»

IIpaxmuxa Penienue 3a1a4 Ha CMEIIMBaHNE PaCTBOPOB C Pa3HOM KOHLIEHTpauuen. MeTonoM «kpecra»

Tema 5. Kpyrosopor Boabl B npupoae(34)
3ansaTue 1.

Teopusi OcobenHocTu kpyroobopora. Kak mpoucxoaur kpyroo6oport. 3a CKOJIbKO BPEMEHU MPOUCXOIUT
Kkpyroo6opor. [Touemy Boga HeoOXxoanma?

3ansTue 2.9konornyeckuii Kpusuc. ['modanpsHoe NOTEMIICHHE.

Teopusa Dxonornyeckuit kpusuc. ['nodansHoe norennenue. TasHue neaHUKOB. Pecypchl MUThEBOW BOABI.
bepekHOE OTHOLIEHHE K BOJE.

3ansaTue 3. [Ipaktuueckas padora Ne 4 Hi3mMeHeHune arperaTHoro coctTosHus Bojbl. Mcnapenue.
3amep3anue. KonneHcanusl.
Ilpakxmuka 3MeHeHue arperatHoro coctosinus Boabl. Mcnapenue. 3amep3zanue. Konaencanus.

Tema 6. Kpyrosopor yriepoaa B npupoze (34)

3ansaTue 1 KpyroBoport yriiepoaa B pupoze.

Teopusa Cxema KpyroBopoTa yriepoja B IpUpo/ie — MOCTOSHHBIN IPOIIECC B3aUMHOTO TIepexo/1a 13
OpPTraHUYECKOTO COCTOSIHHS B HEOPTaHUYECKOE, KOTOPBIM 00eCIeurnBaeT KU3HEICATEIbHOCTh BCEX
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opranu3moB. CoeIMHEHMs YTJIepo/ia UX MpeBpalieHus. JleMoHcTpalus ONbITOB: CKUTAHUE YTJIs B
Kuciopoze, pacteopenne CO2 B Bojie, MOTYYEHUE YTOJIbHON KUCIOThI, HICIIBITAHUE WHIUKATOPaMU.

3ansTue 2. Dxonoruueckuii Kpusuc. [lapHukoBeIit 3 dexT.

Teopusa Ilpuunnbl napaukoBoro 3¢ dexra. Bnusuue napuukoBoro agdexra Ha kinumar. Kak
MUHHMH3HPOBATH TAPHUKOBBIH 3¢ (ekT. Bnusnue napHukoBoro 3¢ ¢exra Ha 37J0pOBbE JIIOCH.

3aunsarue 3. [Ipaktuyeckas padoralNe5 [lomydeHue yriieKuciaoro raza u U3y4eHHUe €ro CBOMUCTB.

IIpaxmuxa ITomydeHne yrileKUCIOro raza 1 U3y4eHue ero CBOMUCTB.

Tema 7. Kpyrosopor azora B npupozae (34)

3ansTue 1. KpyroBoport a3ora B mpupojie

Teopm[ A3OT SBIIETCA )KU3HEHHO BaYKHBIM DJIEMEHTOM, TaK KaK BXOJHUT B COCTaB 66JIKOB n
HYKJIEMHOBBIX KHCJIOT, HEMOCPEACTBEHHO U3 BO3/yXa €ro COCOOHBI YCBaWBATh JIUIIb HEKOTOPbIC
OakTepuu, a Bce IPyrue OpraHu3Mbl YCBauBaIOT TOJIBKO COeMHEHUE a30Ta. KpyroBopot a3ora
IpEICTABIACT COOOH Psil 3aMKHYTBIX B3aMMOCBSI3aHHBIX MTYTEH, M0 KOTOPBIM a30T IIUPKYJIUPYET B 3€MHO
ounocdepe.

3ansTue 2.9konornyeckuit kpusuc. HurpatHoe npeceliienne oolueit 1 GpykTos.

Teopus HuTpaThl KaK COIMAIBHO - SKOJIOrHYecKas mpodiaema. HutpaTel, nectuimasl 1 60sIe3Hu Jroei
3ansrue 3. [Ipaktuueckas padoraNe 6 MccnemoBanue coepkaHusi HUTPATOB B IPOTYKTAX
pacTeHUEBOACTBA

IIpaxmuka ViccnenoBaHue coepKaHUsd HHUTPATOB B IPOAYKTAX PACTCHUEBOJCTBA.

Tema 8. Kuciorsl npupy4yeHbl, HO onacHbI (34)

3ansaTue 1. Heopranudueckue KUCIOTHI.

Teopus 1TpyunHbI OTPABIEHUN KUCIOTHBIMU coeAuHEeHUSAMU. KnnHnyeckas kapTuHa

CepHas KucnoTa: CUMITOMBI, lepBasi moMollb [[pu3Haku nHTOKCUKAaMu Mepbl HEOTIIOKHON TTOMOILIU
CounsiHast KUCIIOTA: KIMHUYECKHE IPU3HAKH, HEOTIIOKHAs! oMotk CuMntoMaTrka oTpasienus HCL
[TepBast moMoIb IPY HHTOKCUKALIUU COJITHOM KHCIOTON

A3OTHas KHCIIOTa: CHMIITOMATHKa, TiepBasi momouis [Ipu3naku otpasienns HNOs. HeoTiioxxHbie nericTBUs
3ansaTue 2. OpraHuyecKrue KUCIOTHI.

Teopus 11laBeneBast KMCIOTA: KIMHUYECKUE MPU3HAKY, HEOTJIOKHAsA MOMOLb. CUMITOMAaTHKA OTPABICHUS
ITepBast moMors. ACKOpOMHOBasE KUCIIOTA: IPU3HAKU NIEPEO3UPOBKH, IEPBasi IOMOIb.

[Ipu3Haky HHTOKCUKAIUH «acKOpOMHKOI». [TepBas moMolib.. YKCycHas KMCI0Ta: CUMIITOMATHKA,
HEOTJIOKHBIE NeicTBUSA. KiIMHNUecKkne npu3Hakyu MHTOKCUKAIIMK YKCYCHOM KucinoToi. HeoTnoxxHble
MeponpusTus. JInMonHas kucnora. [IpuzHaku orpaBieHuss TMMOHHON KucinoTol. [lepsas momoms
[Ipodpunakruka

3ansarTue 3. [Ipaktuueckas padora Ne 7 Xumuueckue cBOWCTBA KUCIOT.

Ilpaxmuxa XUMUYECKUE CBOMCTBA KUCIIOT.

Tema 9. Ilés104un U HIEI0YECOAEPIKAIIME CMECH IIPUPYUYEHBbI, HO ONacCHBI (34)

3ansaTue 1.llenoun - egxue BemecTna.

Teopus €nouun — Toxke eaxue BemecTa. CBoiicTBa mienoveil. Kaycrtuueckas coga. M3Bectsb.
Ot6emuBatenu. llement. OOHapykeHHE MIeI0UeH U IeI0Yecoep)KaluX MpoykToB. [lepBas momotp npu
IICJIOYHBIX OXKOrax.
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https://toksikolog.com/etiologiya/chemical/otravlenie-kislotami-166#i-19
https://toksikolog.com/etiologiya/chemical/otravlenie-kislotami-166#i-20
https://toksikolog.com/etiologiya/chemical/otravlenie-kislotami-166#i-21
https://toksikolog.com/etiologiya/chemical/otravlenie-kislotami-166#i-22

3ansrue 2. KucnorHo-mienoyHoi 6anaHc.

Teopusi COOTHOILIEHUE KUCIIOTHI U IIEJIOUN B KAKOM-TMOO0 PacTBOPE HA3bIBACTCSA KUCIOTHO-ILEIOYHbBIM
cocrostnuem (KILC). 3nauenne nokazarens p H.. bydepusie cucrembl. Hapyienue KucinoTHO-LIIENI0YHOTO
OanaHca.

3ansaTue 3. [Ipakruueckas padora Ne 8 Omnpenenenue PH cpenst B pacTBopax.

Ilpakmuxa Onpenenenue PH cpensl B pacTBOpax.

Tema 10. I'oproune u B3pbIBOONACHBIE BelecTBa (34)
3ansTue 1. ['oproune BelecTa

Teopusa Bupapl roprounx Beniectsa. OnacHsle ra3oBble cMecH. AneToH. bensun. [Ipupoanslii ras.
ITomumepHsble Matepuainsl. [IpenoTBpalienue ciry4aifHOro BO3ropaHus 3TUX U MOAOOHBIX UM BELIECTB.
Mepsl o TylIeHUIO oyaroB Bozropanus. [lepBas moMoIib npu TEPMUUYECKUX 05KOT'ax.

3annaTue 2. B3pBIBOOHaCHbIe BCIICCTBA

Teopuﬂ Ilonstue u KJIaCCI/I(l)I/IKaI_II/IE[ B3PBIBOOIIACHBIX BCIIICCTB. CreneHb OITACHOCTH . BsmeanHe
BCIICCTBA B BOCHHOM J€CJIC. BpI/I3aHTHOCTB u (byraCHOCTL. TexHuka 0€30MaCHOCTH npu pa60Te C
B3PBIBOOIIACHBIMHU BCIICCTBAMMU. XpaHeHI/IC B3PBIBOOIIACHBIX BCHICCTB.

3anarue 3. TexHuka 6€30IaCHOCTH IIPpH UCITIOJIB30BAHUHU I'OPHOYHUX U B3PLIBOOIIACHBIX BCIICCTB.

Teopus lemoncTpanus yaeOHoro kuHopmibMa « Texarka 0€30MacHOCTH TIPH UCIIOJIB30BAHUN TOPIOYHMX U
B3PBIBOOIIACHBIX BEIICCTBY

Tema 11. Tokcuunble BemecTBa (34)

3ansarue 1. TokcuyHbBIE BCIICCTBA: BUADI, KJ'IaCCI/I(l)I/IKaI_[I/ISI " OITaCHOCTb

Teopus YUto Takoe 1 0COOEHHOCTH TOKCMUECKUX BellecTB. JlelictBue Ha opranu3m. Knaccupukarus
TOKcHu4eckux BeuiecTB. Hanbosnee onacHelil yTh MOCTYIUIEHUS B OpraHu3M,. Kakue OpIBatoT ObITOBbIE
TOKCHHBI? [1yTH BBIJIENIEHUS MOCTYNMBIIUX B OPraHU3M TOKCHYECKUX BelecTB. [lepBas moMons npu
OTpaBJICHUSIX.

3ansaTue 2. KanueporeHHble BelecTBa

Teopuss Kakwue BellecTBa Ha3bIBAIOT KaHIeporeHaMu. Kitaccudukaiiys KaHIeporeHoB (XUMHUYECKHeE,
¢dusnueckue, buonornueckue). KanieporeHsl B mpoaykTax nutanus. Kak BBIBECTH KaHIIEPOTEHBI 3
OpraHusma.

3ansTue 3.OKOJIOTMYECKU YACTHIE IPOTYKTHI.

TQOPU}Z I[CMOHCTpaLII/IH y‘-IC6HOFO KI/IHO(l)I/IHLMa «DKOJOTHYECKH YHCTHIS MIPOAYKTHI.»

Tema 12. SI-uccaenoBarenb(3 1)
3ansaTue 1.IloarotoBka NpoeKTOB K 3aIUTE.
IIpakmuxka V3roTOBICHUE MYJIBTUMEIUUHBIX IIPE3CHTALUH.

3ansTue 2.3aUTa MPOEKTOB.
3ansaTue 3. O0cyxeHue UTOroB KOH(pepeHIuH.

O:xupaemble pe3yabTaThbl:

OyayT 3HATB:

® 0 HaXO0XJIEHUH BOJbI B IPUPO/JIE, CBOMCTBAX BOJIbI, aHOMAJIUAX BOBI, CIOCO0AX €€ OYMCTKH, POJIU
BOJIbI B IPUPOJIE U CIIOCO0AX €€ pallMOHAIBLHOIO UCII0JIb30BaHMS;
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® B3aUMOCBS3b U 3aBUCUMOCTb IIPUPOJHBIX U COLMAIbHBIX SIBJIICHUN, & TAK)KE 3aBUCHUMOCTH BCETO KUBOTO
OT JIEATEIbHOCTU YEJIOBEKa,

® 0 POJIM 3KOJOTUU KaK MEKIUCIUIUIMHAPHON 007aCTH 3HAHUN B pEIICHUH III00aTBHBIX po0IeM
COBPEMEHHOCTH;

OyayT ymMeTh:

e BBIIOJIHATh U3MEPEHUS, BBIIBUTATh TUIIOTE3b], ONKUCHIBATh PE3YNIbTAThl U3MEPEHHUI, 1€1aTh
BBIBO/IbI, 00CYKJaTh PE3yIbTaThl SKCIIEPUMEHTA, YIaCTBOBATh B IUCKYCCUU;

e CPAaBHUBATH, AaHAJU3UPOBATh U JaBaTh OLICHKY BELIECCTBAM, OKPYKAIOIIKUM HAC;

e TMPOBOJUTH HAOIIOJEHMS, SKCIIEPUMEHTHI C BELIECTBAMH, OKPY>KAIOUIMMH HAC;

e HCIOJIB30BAaTh MOJIOKUTEIbHBIE CBOMCTBA BEILIECTB, OKPYKAKOUIUX HAC, U TPEAOTBPALLATh UX
OTPULIATEIILHOE BIUSHUE HA )KUBYIO IPUPOAY;

e cobupats HHGOPMAIUIO O BEIIECTBAX U UX (PU3UOJOTUUECKIX CBONCTBAX;

e  HCHOJB30BATH JONOJIHUTEILHYIO JUTEPATYPY U HHPOPMALIUIO;

e HCIIOJB30BaTh JJAOOPATOpPHOE 000PYI0BAaHUE JUIsl MPOBEACHUS SKCIIEPUMEHTAIIBHBIX padoT;

e 0epeXHO OTHOCUTHCS K OKPYKaIOIIeH Cperie;

e IPUMEHSATH MIOJIYYEHHBIC 3HAHUS U YMEHUS Ha IPAKTUKE

MeTtoanueckoe odecneyeHue:
1. HoBommuckuit M.U., HoBommnckas H.C.., [Iporpamma kypca, TeMaTHYECKOE U IIOYPOUHOE
wiaHupoBanue. 8 kinacc:— M.: Pycckoe cioso, 2012.
2. [IpumepHoil 0ocHOBHOM 00pa30BaTeNbHOM MPOrpaMMbl 00pa30BaTeIbHOrO yupexaeHus. OCHOBHAs
mkosia. Ctanaaptel Broporo nokosienus / [coct. E. C. Casunos]. — M.: [Ipocsemenue, 2019 r.
3. HoBommuckuit M.W., HoBommackas H.C.., COopHUK caMOCTOSTENBHBIX padoT 8 ki1.:— M.: Pycckoe
cioBo, 2018.

JAunpakTuyeckoe odecreyeHue:
1. HoBommuckuii .., HoBomuuckas H.C.., Xumus. 8 ki.: YyeObuuk.— M.: Pycckoe crnoBo, 2018.
2. HoBommuckuit M.U., HoBommmuckas H.C. Xumus 8 k. Terpanp ans npaktuueckux padot. «TU]L
«Pycckoe cioBo» - PCy», 2018.

Cnucoxk jaurepatrypbl

Humepnem - pecypcel:

1. Anxumuk: cailiT no xumuu. Caiit, modenuTens KOHKypca 00pa3oBaTeIbHBIX pecypcoB B PyHere,
nposegeHHoro ®onyom Copoca: 0 XMMUYECKUX BELECTBAX U SIBJIECHUSIX HHTEPECHO, CONEPIKATEIBHO,
JOCTYIIHO, MOJIE3HO JUIs IIMPOKOI0 Kpyra YuTaTelled, OT CaMbIX MAJIEHBKUX J0 CTYJEHTOB U yYUTEIIEH.
http://alhimik.ru/index.htm

2. Metonuyeckue MaTepualibl 10 XUMUK. MeToanueckrue MaTepuabl K YPOKY, OMyOJIMKOBAHHBIE B
razete "Xumus" uznareiabckoro goma "1 ceHTAOpA": MOaAPOOHBINH PyOPUKATOP 11O TEMAM.
http://him.1september.ru/urok/

3. Mup xumuu: MHTepecHbIe MaTepualibl U pakTel My3eil caiita "Mup XxuMuu'": XpOHUKa XUMUH,

HOOEJIEBCKUE MPEMHH 110 XMMHUH, IPOUCX0XKICHHE HA3BAaHUH 2JIEMEHTOB, UCTOPHH U3 KU3HHU BETUKUX
YUEHBIX, JTIOOOMBITHBIE (PAKTHI U T.1I.

http://www.chemworld.narod.ru/museum/index.html

4. Obyuaromiast SHIMKIONEIUS: XUMHsL. TeopeTuueckrue OCHOBBI 001IeH, HEOPraHMUECKOW U OPraHNYECKON
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XMMHH, TECTHI, CIIpaBOYHbIc MaTepuaisl. http://www.informika.ru/text/database/chemy/START.html
5. Ilonmynspuast OnbimoTeka XUMUYECKHUX 371eMeHTOB. COOPHHUK MOMYJISPHBIX CTaTeH, MOCBSIIEHHBIX
UCTOPUU OTKPBITHS, CBOMCTBAM, IPUMEHEHUIO XUMUYECKUX JIEMEHTOB.

http://n-t.ru/ri/ps/

6. Xumust. lIkonbHas suimkIoneaus /CucreMaTu3npOBaHHbBIC U HIUTIOCTPHPOBAHHBIC CIIPABOYHBIC

MaT€pHralibl K IKOJbHOMY KYPCY XUMHH, CHCTEMA HaBUTI'alilluu, KakK 110 a.]'I(baBI/ITy, TaK U I10 pa3aciiaM,
CIIpaBOYHBIC Ta6J’II/II_[I>I, METOJbI pCHICHUA 3a1a4.

http://www.chemistryenc.h11.ru

7. :‘)HI_II/IKJ'IOHC,I[I/I}I «prrOCBeT ». XUMUA. HOHy.]'I}IpHBIe HUIUIIOCTPUPOBAHHBIC CTAThU, IIOCBAIICHHBIC
[IUPOKOMY KPYT'Y XUMUYECKUX MOHATHNA. DHIMKIIONEAHS PETYIAPHO OOHOBIISETCS.
http://www.krugosvet.ru/taxonomy/term/51
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