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Dunras rocy1apCTBEHHOT0 OI0/DKETHOrO 00111e00pa30BaTeIbHOIO YUPEKIEHUs!
«ObpazoBaTelibHbINA HEeHTP» UMeHH 81 rBapelickoro MOTOCTPEIKOBOIO 110JIKa
1.r0.7. Pommuckuil MyHununaisHoro paiona Bomkekuii Camapekoit odsactu

«lleHTp BHELIKOJIBHON padoThI»

P
O CAVAR Gy

5 @Qw@?m% ' YrTBepKaACHO
S lpkias®N 21 ot 14 asrycra 2020 roaa
extyidiait dunuazom I'EOY COIII
M iBosnkexuit Ca
/ JIbHO# paboThI»
.E. Psabkos

PaccmoTpera 1 pekoMeH10BaHa Ha
METOJIMUECKOM COBeTe POTOKOI No
ot 10 asrycra 2020 roga

JonoanutebHasi 001eodpasoBarebHasi NporpaMma
«XHUMHYCCKHH KAJEHI0CKOI»

EcrecTBeHHOHAYYHAS HATIPABICHHOCTh
Bospacr pereit: 14-15 ner;

Cpox obpazoBanusi: 1 roa

Bun: mogynbuas

PaspaboTuuku:
Te/1aror JONOJHUTENLHOrO 00pa3oBaHusl
Kapnayxosa Mapuna BuktopoBHa

2020 rox
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ITacopt nporpamMmMbI

ITonHO€E Ha3BaHUE TPOrPaMMBI

JlononauTenpHas 001meoopazoBaTebHas
oO1epa3BuBaroIas mporpaMma « XuMu4ecKui
KaJICHI0CKOIDY

HamnpaBieHHOCTB ITporpamMmel

CCTCCTBCHHOHAYYHAaA

Bun nporpaMmsel

MO/JTyJIbHAs!

VupexaeHne, pean3yrolee IporpaMmy

@dwunmal rocyaapcTBEHHOTO OIOKETHOTO
00111e00pa30BaTEIBLHOIO YUPEKACHUS

cpenHeii 001eo0pa3zoBaTEIbLHOM MIKOJIBI
«O0pa3oBaTeNIbHBIN LIEHTp» I.I.T. PormuHckuit
MYHULIMIIATIbHOTO paifona Bomkckuit Camapckoii
obnactu «LleHTp BHEMIKOJIbHOM paboThI»
«lleHTp BHEMIKOIBHOU pabOTH) (manee Gura
I'bOY COII «OL» n.r.1. PommHCcKMiA M.p.
Bomxkckuit Camapckoii obmactu «1[BPy»)

Pa3pabotuuk:

KapnayxoBa Mapnna BukropoBHa

Bo3spact yuammxcs

yuaniuecst B Bo3pacte 14-15 ner

Hanuuune ocoObix kateropuit
00yJaroIuXxcst

JIETU B TPYJAHOM KU3HEHHOW CUTYallMH, IETH U3
MHOTOJIETHBIX CEMEN.

Cpoku peanuzanuu
(oOyueHnus)

1 rox

C kakoro rojia peaju3yercsi mporpamma,
KOr/ia OblTM  YTBEPXKJACHBI HOBBIE
pEeAaKIMK IPOTPaMMBbl

peanuzyercs ¢ 2019 roga

Hcnons30BaHne TEXHOJIOT WM HET
JUCTAHIIMOHHOTO U 3JIEKTPOHHOTO

00y4eHUS

Hannuune BHEemHUX penieH3ui (s HET

aBTOPCKOM MPOTpaMMBbl)




IHosicHUTEABLHAA 3AIINCKA

ITo3Hanne HaUMHAETCS C YAUBJICHUA.

Apucrorens.

He cexper, uTo B pa3BUTUU UHTEpECa K IPEAMETY HENb3s MMOJHOCTHIO MOJAraTbCs Ha COJAEpIKaHUE

n3zydyaeMoro Marepuaina. CBeeHNs UCTOKOB IT03HABATEIbHOIO HHTEPECA TOJIBKO B COJIEPKATEIBHOMN
CTOpOHE MaTepuana MPUBOAMUT JIMIIb K CUTYaTUBHOM 3aMHTEPECOBAHHOCTH Ha Yypoke. Ecim
oOyuaroniyecs: He BOBJICUEHBI B aKTUBHYIO JESTEIBHOCTh, TO JII0OOM colepkaTenbHbI MaTepuas
BBI30BET B HHX CO3€pLATENbHBII HHTEpeC K TMpeAMETYy, KOTOpbIi He OyHeT SBISAThCS
M03HaBaTeIbHBIM HHTEpecoM. Dopmupys O3HABATENbHBIN HHTEpEC PeOAT K XUMUU, 0CO00E MECTO
OTBOXY JOIOJHUTEILHOMY OOpa30BaHUIO IO NPEAMETY, KOTOPOE SBISETCS 3TallOM CHUCTEMBI
HENpephIBHOIO 00Opa3oBaHUs W CIOCOOCTBYET pEIIEHUI0 JKM3HEHHO BAXKHBIX MpoOIieM;
opraHmszanus Jocyra, (opmMupoBaHHE KOMMYHHKAaTHUBHBIX HaBBIKOB, BBIOOPY JKM3HEHHBIX
LIEHHOCTEH, CaMOpa3BUTHUIO U  CaMOPETYISLHNH, TNPOPECCHOHAIBHOMY  CaMOOIPEAEICHUIO
00yJaronuxcs.

Copnepxanue nmporpamMMsl 3HAKOMHT yYallMXCS € XaPAaKTEPUCTHKOW BEIECTB, OKPYKAIOIUX
Hac B ObITy. DTH BelIECTBA, HECMOTPS Ha CBOI TPUBUAIBHOCTb, UIMEIOT MHTEPECHYIO UCTOPUIO U
HEOOBIUHBIE CBOMCTBA. JlaHHBIN KypC HE TOJBKO CYIIECTBEHHO PACIIMPSET KPYro30p yJariuxcs, HO
U TIPEICTABJIAECT BO3MOXKHOCTh MHTETPALIMA B MHUPOBYIO KYJIBTYpPY, PACKPBIBAECT MaTCpUaIbHBIC
OCHOBBI OKpPYXXAIOLIET0 MUPA, 1aeT XUMHUYECKYIO KAPTUHY IIPUPOJIBL.

JlaHHBI KypCc BaXXCH IIOTOMY, YTO OH OXBaTbIBAET TEOPETHUUYECKHE OCHOBBI XUMHUU U
IIPAKTUYECKOE HA3HAYEHUE XMMHUYECKUX BEUICCTB B IIOBCEIHEBHOM JKU3HM, IIO3BOJIAET PACIIUPUTH
3HAaHUS Y4YalIMXCsl O XHMHYECKHX METOJaX aHaju3a, CIOCOOCTBYET OBJIAJAECHUIO METOAMKAMU
uccnenoBanus. Kypc coaepkur omnepexaronylo MHGOpMAaLMIO MO XUMMH, PAcKpbIBaeT Iepen
y4aIMMKCsI HHTEPECHBIE U BaKHBIE CTOPOHBI IPAKTUYECKOIO MCIIOJIb30BAaHUS XUMUYECKUX 3HAHUM.
[IpakTHyeckas HaIpPaBJIEHHOCTh U3y4aeMOTO MaTepHalla JIeJIaeT JaHHBIM KypC OY€Hb aKTYyaJIbHBIM.
ConeprxaHue Kypca MO3BOJISET YUEHHKY JH000TO YPOBHS BKIIIOUMTHCSA B y4eOHO-TIO3HABATENIbHBIN
Ipoliecc U Ha JII000M Tarie AeATeIbHOCTH.

ITo mporpamme « XuUMHUYeCKHI KajaeiilocKom» MOTYT 00y4aThbCsl IIKOJIBHUKU MOAPOCTKOBOTO
BO3pacTa, KOTOpbIe B AOCTYMHON (hopMe 3HAKOMSATCS ¢ XMMUYECKMMH BELIECTBAMU, SIBICHUSAMU U
nporeccamu. OOydaromuecss NPOBOJAT J1a00pATOPHBIE OMBITHI U CTABAT AKCIEPUMEHTHI, Y4aTcs
MoJIy4aTh Ta3000pa3Hble BEIECTBa, BBIPAIIMBATh KPUCTAJUIBI, BAPUTh MBUIO, 3HAKOMSTCSA C
MpaBUJIAMH TEXHHKOW Oe30mMacHOCTH, paboTaloT ¢ KOJUIEKIMSIMU MMHEPAJIOB M TOPHBIX IMOPO,
paboTalOT ¢ MMKPOCKOIOM, MOJEIUPYIOT HPUPOJIHBIC SIBJICHHUS, BBIMOJHSAIOT W 3allUINAIOT

HUHAUBUAYAJIBHBIC TIPOCKTLI, TOTOBAT MNPC3CHTAUHU W BBICTYIIJICHHA. O6y‘-ICHI/Ie 0 JaHHOM
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IpOrpaMMe CIIyXKHT XOpOIIeH IPONEeNeBTUKOM I Bcex (DOpM IOCIEIYIOIIEro OOydeHus
IIKOJPHUKOB ~ CTapliero M CpPEeJHEero Bo3pacta B OOBEAMHEHHSX ECTECTBEHHOHAYYHBIX
HaIlpaBJIEHHOCTEM.

HoBu3Ha naHHOM 10MIOJIHUTENBHON 00pa30BaTeIbHOM MIPOrpaMMBbl 3aKI0YAETCS B TOM, YTO IO
dopme opranuzany 00pa30BaTEIBHOTO MPOIecca OHA ABISETCS MOIYIbHOM.

JlononuutenbHast 00pa3oBaTenbHasl MporpaMma «Y BlieKaTeabHasi XUMUS» COCTOUT U3 3 MOAYJIEH:
«XuMHUeCKas 1abopaTopusy, «XUMUS B ObITY», « XUMHUS BHE I0OMay.

Heab nporpammel: GopMUPOBaHKE y YUAIIMXCS TNIyOOKOTO U YCTOMYMBOIO MHTEpPECA K MUPY
BEIIECTB M XUMUYECKHX MPEBPAIICHUH, TPUOOpeTeHHE HEOOXOIMMBIX IPAKTUUECKUX YMEHUH U

HABBIKOB TI0 JJa00paTOPHOU TEXHHKE.
3agaun:

® Pa3BUTHUEC IO3HABATCIBHOI'O HMHTEPECA U MHTCIIICKTYAJIbHBIX CIIOCOOHOCTEHN B mnmponecce
MMPOBCACHUA XUMHYCCKOI'0 OKCIICPUMCHTA, CAMOCTOATCIIBHOCTD HpI/IO6peTeHI/I5I 3HAHUM B

COOTBETCTBUH C BO3HUKAIONTUMH KU3HECHHBIMU TTOTPEOHOCTSAMH;
e pa3BUTHE y4eOHO-KOMMYHUKATHBHbBIE YMEHUM;

e (opMupoBaHuEe yMeHUS HAOIIOAATh U OOBACHATH XUMHUUYECKUE ABJICHUS, IPOUCXOASIINE B

pUpoe, ObITY, AEMOHCTPUPYEMBIE YUUTEIIEM;

e (opmupoBaHue ymMeHusl paboOTaTh C BEIIECTBAMH, BBITIOJIHATH HECIOKHbBIE XMMHUECKHE

OIIBITHI, CO6J'IIOI[3TI) IIpaBrJia TEXHUKHU 6630H3CHOCTI/I;
e BOCIHMTaHUE SKOJIOTHYECKOM KYJIBbTYPBI,

OTan4uTeIbHON 0CO0EHHOCTHIO TAHHOM MPOTrPAMMBI SIBJISIETCS TO, YTO 3aHATHUS MPENOIaraoT
HE TOJBKO M3yYEHHE TEOPETUYECKOTO MaTepHalla, OHU TaK)Ke OPUEHTUPOBAHBI HAa Pa3BUTHUE
MPAKTUYECKUX YMEHUN U HABBIKOB CAMOCTOSATEIHHON IKCIIEPUMEHTATBHON U UCCIIEI0BATEIbCKOM
NeSITeNbHOCTH ydaluxcs. Pe0sita HayuaTcsi CTaBUTh MPOCTEHIIINE OMBITHI, Pa00TaTh C peaKTUBAMH,
IUTAHUPOBATh CAMOCTOATEIBHYIO Pa0OTy HaJl BHIOpAHHOM TeMOil, 0(OpMIISTH MPAKTUUECKHE

paloThI.

Z[OHOJ'IHI/ITCJ'ILHEUI O6pa3OBaTeJIBHa${ nporpamMma «XHUMHYECKHI KaJIEHI0CKOII» npeaHasHa4YcHa

s yqanuxcst 14-15 ner; HamoJIHAeMOCTh IPYINIBL: He MeHee § YeloBek U He Oosee 15 uenoBek

Ilo NPOAOIZKUTECJIBbHOCTH IIporpaMma sABJIACTCA KpaTKOCpO‘-IHOI\/'I, TO €CThb PCAIIUIYCTCA B TCUCHUC

yuebHoro roja (108 qacon)



DopMbl 3aHATHIA:

-TpynnoBas
- UHAMBUAYallbHas

Pexum 3ansaTHii: 3aHaTHA IpoBOAsATCS 1 pa3 B Heaemto o 3 yaca
InanupyemMblie MeTanpeAMeTHBIE H JIMYHOCTHbIE Pe3yJIbTAThl 0CBOEHUSI IPOrPaMMBbI

JIn4HOCTHBIE pe3y/IbTaThl:

® C(bOpMI/IpOBaHHOCTI) IMO3HABATCJIbHBIX HHTCPECOB, MHTCIUICKTYAJIBHBIX U TBOPUYCCKHUX
CIIOCOOHOCTEH ydarmxcs;

* CaMOCTOATEIBHOCTh B IPUOOPETEHNH HOBBIX 3HAHUI U MPAKTUUECKUX YMEHMIA;

¢* MOTHUBaLUsi O6p330B3T€J'II:HOfI ACATCIIBHOCTHU yUalluXCsa Ha OCHOBEC JIMYHOCTHO

OPUEHTUPOBAHHOTO MOX0/1a;

MeranpeaMeTHble:

Pecynamuenvie YV/I:

CaMOCTOSITENILHO (OPMYIUPOBATH TEMY U LIENU YPOKa;

COCTaBJIATH IUIaH pelIeHus: yueOHOM mpoOIeMbl COBMECTHO C YUUTEIIEM;

paboTaTh MO IUIaHy, CBEPSIsi CBOM JICHCTBUS C 1IENbI0, KOPPEKTUPOBATH CBOIO E€ATEIbHOCTS;

B JIMAJIOTE C YYUTETIEM BhIpa0daThIBaTh KPUTEPUU OLIEHKU U OTIPEAEISATH CTENEeHb YCIIEITHOCTH CBOEH
paboThl U pabOTHI APYrUX B COOTBETCTBUU C 3TUMHU KPUTEPUSIMHU.

Iloznasamenvnvie YVJ|:

nepepabaTbIBaTh U MpeoOpa3oBbIBaTh HH(OPMALIUIO U3 OJHON (POPMBI B APYTyIO (COCTaBIATH ILJIaH,

TabIuILy, CXeMY);

MOJIb30BaThCS CIOBAPSIMU, CIPAaBOYHUKAMH;
OCYIIECTBIISATh aHAJIU3 M CUHTES;

yCTaHaBJIMBaTh MPUYUHHO-CIIEJICTBEHHBIE CBSI3HU;

CTPOUTH PACCYKJCHUA,

Kommynuxamuenvie YVJJ:
BBICKa3bIBaTh U 000OCHOBBIBATH CBOIO TOUKY 3pEHHUS;

CJIyIIaThb U CJbIIATh APYTUX, NBITATHCA HPUHUMATh HHYIO TOYKY 3pCHU, OBITh TOTOBBIM

KOPPEKTHPOBATH CBOKO TOUKY 3PpCHUAA,



AOKJIAABIBATL O PE3YyJIbTaTaX CBOCTO UCCICA0OBAHMS, YHaCTBOBAThL B IMCKYCCUU, KPATKO U TOYHO

0TBEYATh HAa BOIPOCHI, UCIOIB30BATh CIPABOYHYIO JUTEPATYPY U APYTHe UCTOYHUKH UHPOPMALINY;

AOTOBApUBATLCA U MMPUXOJUTH K O6H.[€My PCLICHUIO B COBMECTHOI JACATCIIBHOCTH, 3a1aBaThb

BOIIPOCHI.
IIpenmeTHble pe3yabTaThl:

B nosznasamenvnou  cgpepe: naBatb  ONpPENENICHUS HM3YyYEHHBIX [OHATUN; —  ONMCHIBATh
JEMOHCTPAIIMOHHBIE M CaMOCTOSITEJIbHO TMPOBEACHHBIC HKCIIEPUMEHTBI, HCIOIB3YS HJIsi 3TOTO
€CTECTBEHHBIH (PYCCKHI) SI3BIK U SI3bIK XMMHH;, — KJIACCU(PHUIIUPOBATh H3YYCHHBIE OOBEKTHI H
SIBJICHUS; — JIeJIaThb BBIBOJBI W YMO3AKIIOUYECHHS W3 HAOMIOMCHUM, H3YYEHHBIX XHMHUYECKHX
3aKOHOMEPHOCTEH; — CTPYKTYPUpPOBaTh M3yYEHHBIH Marepual U XUMHYECKYH HWH(OpMaiuio,

IMOJYYCHHYIO U3 IPYIUX UCTOYHHUKOB,

B yennocmno-opuenmayuonnou cgpepe. — aHAIU3UPOBATH U OLIEHUBATh TOCJIEICTBUS JUIA
OKpYXalolenl cpeapl OBITOBON W MPOW3BOIACTBEHHOMW JCATEIHHOCTH YENIOBEKA, — Pa3bsCHATH Ha
npuMepax MaTepHaIbHOE €IMHCTBO M B3aMMOCBSI3b KOMIIOHEHTOB KWBOW U HEKMBOW MPUPOJIBI U
YEJIOBEKa KaK BAXKHYK0 4acThb ATOTO €IMHCTBA; — CTPOUTh CBOE IOBEIACHUE B COOTBETCTBUHU C

MPUHIMIIAMU OEPEXHOTO OTHOUICHHSI K TIPUPOJIE.

B mpyooeoti cghepe: — nnaHupoBaTh U MPOBOJUTH XMUMHUYECKHH SKCHEPUMEHT; — HCIOJb30BaTh
BEI[ECTBA B COOTBETCTBUHU C MX IMPEJIHA3HAYEHUEM U CBOMCTBAMH, ONMMCAHHBIMU B MHCTPYKIHMSIX 110

IIPUMCHCHUIO.

B cgepe b6ezonacnocmu sorcusnedeamenvHocmu’. — 0Ka3bIBaTh NEPBYIO MOMOILb MIPU OTPABJICHUSIX,

0XKorax M Apyrux TpaBMax, CBA3aHHBIX C BEIICCTBAMU U Ha60paTOpHBIM O60py,Z[OBaHI/IeM.

Kputepun u cnoco0bl onpeneneHus pe3yJabTATHBHOCTH:
1.Ompoc.

2.BbInosHeHne NpakTHYeCKUX padoT.

3.Bbl0JIHEHNE IPOEKTOB.

4.BrInonHeHne Npe3eHTAlNH.

5. AHKeTupOBaHUE.

6. 3amosHeHHE cXeM, TabJIHIL [0 pe3yibTaTaM HaOJoJICHUE.

7. Penienre 3a1a4 NOMCKOBOIO Xapakrepa.



@opmbl TOJABEAEHHS HTOTOB pPeaju3alui JOMOJHUTEILHOH MNporpaMmbl (IIPOTyKTHUBHBIC
(hopMEBI: BBICTABKH, (hECTUBAIM, COPCBHOBAHHUS, y4COHO-UCCIIEIOBATENLCKUE KOHPEPESHIIUU U T. II.;
JTOKyMEHTaJIbHBIE (POPMBI MOJBEACHUS MTOTOB PEAM3AMH POTPAMMBI OTPAKAIOT JOCTHUKCHHUS
KQKJOT0 00yJaromerocs, K HIM OTHOCSATCS: THEBHUKU JOCTHKCHUH 00yJaroIuXcs, KapThl OICHKU
pEe3yJIbTaTOB OCBOCHHS MPOrPAMMBI, JTHCBHUKU TICIArOTMYECKUX HaOoIeHuH, mopTdoamo

oOyJaronuxes 1 T.1.).

Yueonblii miaan JOII « XuMu4yecknii kajaeig0cKom)

Ne HaumenoBanue KoanvecTBo 9acos
n/m | moayas Bcezo Teopus IIpakmuka
1. «XuMHueckas 36 19 17
1a00paTOPHSI»
2. «XuMUS B OBITY» 36 17 19
3. «XHUMHS BHE IOMa» 36 15 21
HUTOIO: 108 51 57

Mopyab 1 «Xumuueckasi jabopaTopus»

KpaTkas anHoTAUMSA MOTYJISA:

JlaHHBI MOZyJIb paccuuTaH Ha 36 yacoB, U3 HUX 20 4acCOB OTBEACHO HA TEOPETHUYECKYIO YacTh U
16 vacoB Ha mpakTHueckyro. ['maBHOM umeelt Moayns sBisieTcss (GOpMHUpPOBAHHE MO3HABATEIbHBIX
MHTEPECOB, HHTEJJICKTYaJbHBIX W  TBOPYECKHX CIIOCOOHOCTEHM  ydaluxcs; BOCHUTaHHE
CaMOCTOSITEILHOCTh B MPUOOPETEHUH HOBBIX 3HAHUU U MPAKTUYECKUX YMEHUH B XOJ€ MPOBEICHUS
npakTuueckux pabor. Kypc HaumHaeTcss €O 3HaAKOMCTBa C J1aOOPAaTOPHBIM O00OPYIAOBAHHEM, C
MpaBWJIaMU TEXHUKH O€30MacHOCTH, KOTOpble MPOBOAUTCA B UrpoBOil (hopme. 3ariaHUPOBAHO
CeMb TMPAKTUYECKUX paboT, HAMpaBICHHBIX HAa HW3YYEHHE OCHOBHBIX METOJIOB  OYHCTKHU
BelecTB((MUIbTPOBAHKE, KpUCTAUIM3allMs, BbIIApUBaHHE, IEPErOHKa U Jp.) U METOJOB
BBIpAIMBAaHUE KPUCTAIJIOB U JPY3, a TaK )K€ OCHOBHBIX MPUEMOB PabOThl C TBEPABIMHU, KUJIKUMU,
ra3oo0pa3HbIMU BenlecTBamMu. HaburoieHue KpucTamioB Mo MUKpPOCKOoM. TeopeTnyeckast 4acTh
BKJIIOUaeT B ceOsS 3HAKOMCTBO C T€OJOTHell, ¢ Kiaccu(uKalueil MUHEpaloB U KPHUCTAJUIOB,
WCIIOJIb30BAHMEM KPHCTAUIOB B TEXHUKE U JKM3HM 4eloBeka. Kpucraminyeckoe COCTOSHHE.
CBolicTBa KpUCTAIJIOB, CTPOEHUE U POCT KpucTamioB. OOpazoBaHWe MUHEPAJIOB U TOPHBIX MOPOJT
Ha 3emusie. OcHOBaTenu TEOXMMUU W MUHepajgoruu. Mopdosorus MuUHEpaloB, HX CBOMCTBa,
3aBUCHMOCTB COCTaBa M CTPYKTYphl. Pa3BUTHE MUHEPATOTUH, CBSI3b C APYTMMH HAyKaMH O 3emiie.
®opMbl MUHEpAJIOB B npupoje. JparoueHHble MUHEpasbl-1apbl )KUBOTHBIX U PAaCTEHUUN (KEMYYT,
SIHTapb, MEPIAMYTp, KOPAIJI, «KOCTSHAS KOXKa» U JIp. XMMHUUECKHE CBOMCTBA MUHEPAJIOB.

Heasn: dopmupoBaHue y 00yqarouuxcs rayooKoro 1 ycTOMYMBOIO HHTEpeca K MUPY BEIIECTB U
XUMUYECKUX MPEBPAICHUH, TPHOOpETEeHNnE HEOOXOIUMBIX MTPAKTUYECKUX YMEHHUH U HABBIKOB
oOpaleHus ¢ BelecTBaMu B J1JaOOPAaTOPHUU U B OBITY.



3agaum:
- hopMmpoBaHNE YMeHUst paboTaTb C Hay4YHO-MONYNSAPHON NUTEePaTypoi;

- coBepLleHCTBOBaHUe yMeHVII7I o6pau.|,eH|/|$| C XMMn4eCcKknmMmmn Bewecrsamm, XxmMmn4eCKnmMmn
an6opaMV| n O60pyﬂ,OBaHVleM; peweHna sKkCnepmMmeHTaribHbiX U paCc4HeTHbIX 3adau,

- pa3Butne TBOPHECKNX cnocobHocTen yqalwmxca, uerneyctpemMneHHOCTH,

HabnoaaTenbHOCTUN, BOODpaXeHus;

Y4eOHO- TeMATHYECKMH IUIAH MOAYJs « XMMHUYecKasi JJadopaTopumn»

Ne ®opmbl aTTecTanum/
Ha3BaHnue Tembl KoanuyecTBo yacon KOHTPOJIS
Bcero Teopust | IlpakTuka
1. | BBeaeHnue. 3HaKOMCTBO C
1abopaToOpHBIM 000PYIOBAHUEM. 3 2 1 Wrpa mo TexXHuKe
0€30MacHOCTH
2 | HarpeBarensHbIe IPUOOPEI U 3 1 2
MOJIb30BAaHHE UMH. Wrpa 1o TeXHuKe
0€e301MacHOCTH
3 | B3emmBanue, GpUILTPOBAHUE U 3 1 2 Ha6monenne  I[IpakTtuueckas
MeperoHkKa. paborta Nel.Hcnonp3oBanue
HarpeBaTejIbHBIX  TPUOOPOB.
[TpakTuueckast pabotaNe2.
3arunbanue CTEKJISTHHBIX
TpyOOUeK
4 | BeimapuBaHue U KpUCTAUIA3AIUS 3 2 1 ITpakTruueckas paboTaNe3
W3rotoBiieHHE MPOCTEUIIIHX
(GUIBTPOB U3 TOAPYIHBIX
cpencts. PasznencHue
HEOTHOPOHBIX CMecei
5 | OcHoBHBIE IPUEMBI pabOTHI C 3 2 1 [TpakTrueckas
TBEPJBIMH, YKUIKUMH, pabotaNed.Beinenenue
ra3o00pa3HbBIMU BEIIECTBAMHU pPacTBOPEHHBIX BEIIECTB
METO/IOM BBITIAPUBAHUSI U
KPUCTAITM3AI[MU Ha IPUMEPE
pacTBopa NOBapeHHOU CONU
6 | Kimaccudukauus MuHepanoB u 6 2 4 [TpakTnueckas
KpucTaiyioB. MeTtouka paboTtaNe5.OnbITHI,
BBIPAIIMBAHUS KPUCTAIUIOB U WJLTIOCTPUPYIOIINE OCHOBHBIE
Ipy3. npuEMBI pabOThI C TBEPABIMH,
KUJKUMU U Ta3000pa3HBIMU
BEIECTBAMU
7 | Habmogenue KpucTamioB MO 3 2 1 [TpakTrdeckas pabota Ne6.
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ME/IJICHHOTO MCIIApEHUs U
MOCTENEHHOTO MOHIKCHHS
TeMIIepaTyphl pacTBOpa
(XImopu HATPHS, METHBIN
KYIOpOC, aTlOMOKaJIEBbIE
KBacCIIbl).

Otuer o pe3ynpraTax
IPAKTHYECKON pabOThI

MHUKPOCKOIIOM [TonmydeHne KpUCTAIIOB COJIEH
13 BOJHBIX PACTBOPOB METOJIOM

8 Y10 TaKkoe reoXuMus u 3 2 1 Becena. Habmronenue.
MuHepanorua? O6pazoBaHue
MI/IHepaJ'IOB Hu FOpHI)IX HOpOI[ Ha

3emuie.
9 XuMmuueckue cBoiicTBa 3 - 3 Becena. Habmronenue.
MUHEPAJIOB.
10 | Dkckypeus B KpaeBemueckuit Otuer o pe3ynpTaTax
Mmyseit r. Camapsl MPAKTHYECKON pabOThI
[TpaxkTrueckas padota Ne7
N3yuenne XuMU4eCcKoro
COCTaBa MHHEPAJIOB.
HUTOI'O: 36 20 16 Haomronenue

AHKeTHpOBaHHe

Conep:xxanne mMoayJs « Xumu4ieckas jgadopaTopus»

Tema 1 . Bseoenue. 3nakomcmeo ¢ 1a60pamopHwvim 0b6opyoosanuem 3 u)

3aunsrtue 1. Beenenne. TexHuka 6€301MacHOCTH IPU pabOTE B XUMUUYECKOH J1a00 paTOpHH.

Teopusa VHCTpyKTax M0 TEXHUKE OE30MACHOCTH.

IIpaxmuka 3anonHeHue KypHaja Mo TeXHUKe 0€30MacHOCTH.

3ansiTHe 2. 3HAKOMCTBO C JIa0OPAaTOPHBIM 000PYI0BaHUEM

Teopusa CrexiigHHas, happopoBas U MeTallInyeckas: XUMUUecKas nocyaa. Metaminyeckuil TaTHB.
IIpaxmuxa I1paBuia 3a00pa >KUJIKUX U TBEPbIX BEIIECTB B MPOOHUPKY. 3aKperieHUE JIAMKU U KOJIell
HAa IITATHUB.

3ansaTue 3. lrpa no Texuuke 6€30MacHOCTH

Ilpakmuka OTBETHI Ha BOIIPOCHI

Tema 2. HarpeBarejibHbIe NIPUOOPHI U MOJIb30BaHUE UMH (3 4)

3ansitue 1.Buasl HarpeBaTenbHbBIX IPUOOPOB B 1a0OPATOPHH.

Teopus I1paBuiia OJIb30BaHUS HarpeBaTeNbHBIMU NprOOopamMu. TexHuka 0€e30MacHOCTH pHU paboTe ¢
HarpeBaTeIbHbBIMH TPUOOPaMH.

3ansiTue 2.HarpeBaHue BemecTB B «BOJSHOM OaHe»

Teopus JlemoHcTpamys yueOHOTO KHHO(HIbMA O HarpEBaHUH BEIIECTB B «BOJISHON OaHe»
IIpaxmuxa Ilpaktudeckas padora Nel.Mcnons3oBaHue HarpeBaTeIbHBIX TPUOOPOB.

3anstue 3. 3arn0aHue CTEKISHHBIX TPYOOUEK

Teopus JlemoHcTparys yueOHOTO KHHO(HIbMA O 3arn0aHue CTEKIISTHHBIX TPyOOUueK



Ipaxmuxa TpakTrdeckas padorta Ne2. 3arnbanue CTEKISTHHBIX TPYOOUEK

Tema 3. B3pemmmBanue, puiabTpoBaHue U neperonka (3 4)

3anstue 1.YcTpolicTBO 1 paboTa XUMUYECKUX BECOB.
Teopus N3yyenue ycTpoiicTBa U pabOThl XUMHUYECKHUX BECOB.
IIpakmuka B3BemmBaHue 3aJaHHOW MacChl TBEPAOTO BEIIECTBA

3ansTue 2.Crioco0bl pa3/ieieHus OTHOPOJIHBIX cMecei. [leperonka u BO3roHKa BEIIECTB.

Teopus Yto Takoe neperonka u Bo3ronka? I’ ne ncnoms3ytores 3tu Metoasl? PaboTa mmo pucyHky:
U3y4YeHUE JUCTUIUISTOpA.

3ausrtue 3. Pa3nenenue HEOJHOPOIHBIX CMECEH

Teopus Heognopoausie cmecu. Yuctele BeniecTBa. CrnocoObl pa3/ieieHne HeOoTHOPOAHbBIX CMecer
IIpakxmuxa lpaxktuueckas padotaNe3M3roroBiaeHue npocTedmx GUIbTPOB U3 MOAPYUHBIX
cpenctB. CrocoObl pa3eneHrne HEOJHOPOJHBIX cMecel METOIOM (PUITBTPOBAHUSI.

Tema 4. BoinapuBanue u Kpuctajaunsanus (3 1)

3aunstue 1.Cnioco6 pazaeneHus HEOJHOPOIHOM CMECH METOJOM KPHUCTAILTU3AINU 1 BHIITAPUBAHUSI.
Teopusa Crioco6 pa3aeneHusi HEOJHOPOIHOM cMeCH METOJ0OM KPUCTAJUTM3AI[MU U BhIIApUBAHUS
3aunsrtue 2. [Ipaktuueckas padora Ne 4. Beigenenne pacTBOPEHHBIX BEIIECTB METOAOM BHITIAPUBAHUS
U KpUCTAJUIM3AUH Ha IPUMEpE pacTBOPA MOBAPEHHOM cOH

Ilpaxmuxka Tpaktuyeckas pabota Ne 4. BeijienieHre pacTBOPEHHBIX BEIIECTB METOJOM BHITIAPUBAHUS
U KpUCTAJUIM3AUH Ha IPUMEpE pacTBOPA MOBAPEHHOM cOH

3ansTue 3. Kpucraiuszanus BEIIECTB.

Teopusa [lemoHcTpanus yueOHOro KHHO(UIbMA O KPUCTAUIM3AlMK caxapa U COJIM B MIPOIYKTax
MUTaHUSL.

Tema 5.0cHOBHBIE IPHEeMbI Pa00THI ¢ TBEPABIMH, )KUTKHUMH, FA3000pa3HBIMU
BemecTBaMu (3 4)

3ansitue 1. OcHOBHBIE PHEMBI pabOThI C TBEPABIMHU BELIECTBAMHU.

Teopusa OcHOBHBIE IPUEMBI Pa0OTHI C TBEPABIMU BELIECTBAMHU: PA3ZeICHUE BEIIECTB C IIOMOIIBIO
MarHuTa; MepechlaHue BeUIeCTB U3 CKISIHKH B CKIISTHKY, 300D BEIIECTB ISl pEaKIuu, PACTBOPEHHUE
TBEP/bIX BEIIECTB, XPAHEHUE TBEP/IbIX BEIIECTB.

3ansitue 2. OCHOBHBIE PHEMBI paOOTHI C KHUJIKUMHU BEIIECTBAMHU.

Teopusi OcHOBHBIE TPHEMBI pabOTHI ¢ KUJIKUMH BellleCTBaMU: 3a00p B pa3INUHble XUMUYECKUE
COCY/Ibl, IEpEJIMBAHUE KUAKOCTEH, CIIUSHUE KUAKOCTEH U3 MPOOHPKU B IPOOUPKY, U3 CKIITHKU B
pPOOHPKY.

3ansitue 3. OcHOBHBIE PHEMBI pabOTHI C ra3000pa3HBIMH BEIIECTBAMHU.

Teopust OcHOBHBIE IPHEMBI pabOTHI ¢ Ta3000pa3HbIMU BenecTBamMu. [losrydeHne kucnopoa,
BOJIOPO/1a, aMMHUAKa, YTJIIEKHCIIOTO ra3a U UX UCMOJIb30BAHNE B XUMHUECKUX PEaKIUsX.
Ilpaxmuxa Ipaktudeckas padota Ne 5.OmbIThI, HILTIOCTPUPYIOLINE OCHOBHBIE TPUEMBI PAOOTHI C
TBEP/BIMH, KUJAKUMHU U ra3000pa3HbIMU BEIIECTBAMU
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Tema 6. Kitaccupukanus MUHEpaIoB U KPUCTALIOB. MeToaMKa BhIPallMBAHU S
KPHUCTAJJIOB U ApPY3 (64)

3ansaTue 1. MuHepanbl 1 KpUCTaUIbl UX KIacCU(UKALIUU.
Teopus JlemoHcTpanusi yaeOHOTO KHHO(DUIbMA O MHHEpaIax

3ausTue 2. MeToauka BeIPAIIUBAHKS KPUCTALIOB U APY3

Teopusa [lemoHcTpanusi yueOHOro KHHO(MUIbMA O METOJaX MOJYyYEHHs] KPUCTaUIOB B JOMAITHUX
YCIIOBUSIX.

3anstue 3. Ilpaktrueckas pabora Ne 6. [lomyueHuwe KpHUCTasIOB COJIEH M3 BOJHBIX PAacTBOPOB
METO/IOM MEIJIEHHOIO HCHApeHHs] M IMOCTEINEHHOTO MOHMKEHHsI TeMIIepaTypbl pacTBOPA XJIOPUJ
HaTpHUsL.

Teopus  Texnuka  Oe3zomacHocTH  mpu  paboTe €  HarpeBaTelbHBIMU  NpUOOpamMH
Ilpakmuxa Tlpaxtndeckas pabora Ne 6. [lomydeHwe KpUCTAJUIOB COJIEM W3 BOJHBIX PACTBOPOB
METO/IOM MEIJIEHHOTO HCIApeHHs U TMOCTENEHHOTO IMOHM)XEHUS TEeMIEpaTypbl pacTBOpa XJIOPUI
HaTpHUsL.

3ansitue 4. Ilpaktrueckas pabora Ne 6. [lomyueHuwe KpHCTasIOB COJieH M3 BOJHBIX PAacTBOPOB
METO/IOM MEJJIEHHOTO HCHAapeHus M TMOCTENEHHOIo MOHMKEHHUS TeMIlepaTypbl pacTBOpa HaTpus,
MEIHBIN KYyIopoc.
Teopuss  Texnuka  Oe3omacHOCTM  Tpu  paboTe ¢  HarpeBaTeNbHBIMA  NPHOOpaMu
Ilpakmuka Tlpaktudeckass padota Ne 6. [lomyueHue KpucTauioB cojied W3 BOJHBIX PacTBOPOB
METO/IOM MEJUICHHOTO HCHAapeHusi M IMOCTENEHHOTO MOHM)XEHHsI TEeMIIepaTyphl pacTBOopa HaTpus,
MEIHBIN KYyIopocC
3ausrue 5. Ilpaktuyeckas pabora Ne 6. I[lonmydeHue KpUCTAIIOB COJIEH M3 BOJHBIX PACTBOPOB
METO/IOM MEJUICHHOTO HCIApeHHs M TMOCTENEHHOTO TMOHMIKEHUS TeMIlepaTypbl pacTBOpa
AIIFOMOKAaJIMEBbIE KBAacCIIbI.
Teopus  Texnuka  Oe3zomacHocTH  mpu  paboTe € HArpeBaTelbHBIMU  MpUOOpamu
Ilpakxmuxa Ilpaktuyeckas pabota Ne 6. [lomydenuwe KpuCTalIoB cojiel M3 BOJHBIX PACTBOPOB
METO/IOM MEJUICHHOTO HCIapeHHs] W TIOCTENEHHOIO TIOHMKEHHS TeMIIepaTyphl pacTBOpa
AIIFOMOKAJIMEeBbIe KBAaCIIbI.
3ansaTue 6. Ilpaktuyeckas pabotra Ne 6. [lomydeHnue KpHCTaUIOB COJied M3 BOJHBIX PAaCTBOPOB
METO/IOM MEJJICHHOTO HCHApeHUs M TMOCTENEHHOTO IMOHMKEHUS TeMIIepaTyphl pacTBopa (XJIOpHI
HaTpHs, MEHBIN KyIopoc, AIFOMOKAJTUEBbIC KBAaCIIbI).
Teopua  Texuuka  Oe3zomacHocTd  mpu  paboTe ¢ HarpeBareidbHBIMU  MpUOOpaMu
Ilpaxmuxa Tlpaktndeckas pabota Ne6. [lonydeHue KpuCTaNIOB cOJel M3 BOJHBIX PACTBOPOB
METO/IOM MEJJICHHOTO HCHApeHUs M TMOCTENEHHOTO MOHIKEHUS TeMIIepaTypbl pacTBopa (XJIOpui
HATpPUsI, MEJHBIN KYIIOPOC, ATFOMOKAIIMEBbIE KBACIIHI ).

Tema 7. HaOJsroaqeHue KpUCTANIOB MO MUKPOCKONoM (3 1)

3ansrtue 1. Kpucrammueckoe coctostHnue. CTpoeHHE KpUCTAILIIOB.
Teopus YctpoiictBo Mukpockomna. Kpucramnmueckoe cocrosinue. CBOMCTBa, CTPOEHUE KPUCTAIIIOB.
3ansaTue 2.PocT kpucramios
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Teopus 1TpezenTtanus no teme « Poct kpucramnoB»

3ansarue 3. HabGmoneHre KpUCTAIIOB 1O MUKPOCKOTIOM

Teopus JlemoHcTpanus yueOHOTO KHHO(HIbMA O KPUCTAIUIAX M0 MUKPOCKOTIOM.
Ipaxmuxa HabmoieHre KPUCTAIOB TIOT MUKPOCKOIIOM

Tema 8. Urto Takoe reoxumusi ¥ MuHepaJiorusi? O0pazoBaHue MUHEPAJI0B U
ropHbIX mopoxa Ha 3emuie (34)

3ausrtue 1. Uto Takoe reOXuMusi ¥ MUHEPATIOTHS?

Teopua Yto Takoe reoxumuss u MuHepanorus? OOpa3oBaHHME MHUHEPAJIOB M TOPHBIX MOPOJ Ha
3emuie». OOnactu u3ydeHHs! AaHHBIX HayK. OCHOBaTeNM F€OXUMHUM M MHUHepanoruu. Mopdoiorus
MUHEpAJIOB, WX CBOICTBa, 3aBUCHUMOCTb COCTaBa M CTPYKTypbl. Pa3BuTHE MUHEpanoruu, cBsi3b C
OpyrumMu Haykamu o 3emuie. Dopmbl MUHEPAIOB B IIpUpoAe. Bce kaMHM, KOTOpbIE HAC OKPYXKAKOT,
Ha3bIBAIOTCA TOPHBIMU MoOpojaMu. ['OpHbIE MOPOABI COCTOST M3 OTAEIbHBIX MHHEpAJIOB MHOTIA
OJIHOTO, HO Yallle Cpa3y M3 HECKOJIbKUX MHUHEPAIOB. Y KaKJIOTr0 MUHEpaja €CTh CBOM OCOOCHHbBIE
CBOMCTBA, CBOE MMsI, CBOM COCTaB, U 00JWK. MuHEpan B TOPHOUM MOPOJE — KaK YEJIOBEK B TOJIE: y
HEro CBOE JIUIIO0, XapaKTep, OAeKIa..

Ilpakmuka PaboTa ¢ KOJIIIEKIIMEH MUHEPAJIOB ¥ TOPHBIX TIOPOJI.

3aunsitue 2. Tpu Buaa nmporieccoB 00pa30BaHUs MUHEPATIOB U TOPHBIX TTOPO/I.

Teopusa Bce Buapl mporeccoB oOpa3oBaHUS MUHEPAJOB, MOXHO pa3/ieUTh Ha TPU OCHOBHBIE
rpynnbl.l. DHAOTeHHbIE TpoOIECcChl (THIIOT€HHbIE, TJIYyOMHHbBIE), CBS3aHHbI C BHYTPEHHUMH
HMCTOYHUKAMU SHEPruM JUTOCPephl. 2. DK30T€HHbIE MpoIllecchl 00pa3oBaHMs (THIEpPreHHBIE, T.€.
MMOBEPXHOCTHBIE), CBS3aHHBI C BHEIIHUMM MCTOUYHUKaMU 3Hepruu. 3. Meramopduueckue mpoiecchl
o0pa3oBaHUS MHHEpAJIOB, IPU TEUECHUH KOTOPHIX paHee oOoOpa3oBaHHbIE DSHJOTEHHBIM WM
9K30T€HHBIM CIIOCOOOM MUHEpasbl, HU3MEHSIOT CBOM (DM3HKO-XUMUYECKHE CBOMCTBa, 00pa3ys
COBEPILEHHO HOBbIE MUHEPAJIbHBIC BU/JIBI.

3ausTue 3. JIparouieHHble MUHEPAJIbI-1apPbl ’KUBOTHBIX U PACTECHUIM.

Teopus [lparonieHHble MUHEpaibl-Iapbl >KUBOTHBIX M PACTEHUN (BKeMYYr, SHTapb, HEpiIamyTp,
KOpaJll, «KOCTSIHAsl KOXa» U JIp.

Tema 9. Xumnueckue cBoiicTBa MuHepaJioB (3 1)

3ansrue 1. [Ipaktuueckas padora Ne7 Mzyuenue puznyeckux cBONCTB MUHEPAJIOB.

Ilpakmuxa OnpenensaTs mIoTHOCTH (0T 1 g0 23): B3BeMIMBATH KyCOYEK MHHeEpaja, U3MEpSTh €ro
00beM (MCHOJB3Ys MEH3YpKy € BOJOW) M BBIYMCIATH IJIOTHOCTH MO ¢opmyne: MccrnempoBath
BHEIIHMI BUJ 00pa3iia MuHepaia. Pe3ynpTarsl (1IBET, OJHOPOJAHOCTD) 3aHOCUTH B KapTy aHAJIN3A.
3ansitne 2. Ilpaktuueckas pabota Ne7 M3ydeHne XMMHYECKOTO COCTaBa MHHEpaloB (neicTBue
KHCJIOT U I1IeJI0Uel Ha MUHEPAJIb)

Ilpakmuxa W3ydeHne XHUMHMYECKOIO COCTaBa MHUHEpPAJIOB (JEWCTBHE KUCIOT M ILNElIoYed Ha
MUHEpaJIb)

3ansrue 3. [Ipaktuueckas padora Ne7 M3zyueHne XMUMHUYECKOTO COCTaBa MUHEPAJIOB.

IIpakmuxa ObHapyxeHue xenesa B cuaepure. OOHapyXeHHe MeU B METHOM KOJIYe/laHe.
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Tema 10. Ixckypeus B Kpaesenueckuii myseit r. Camapsl (6 4)

Oxugaembie pe3yabTaThbl:
OyAyT 3HATH:

* IpaBWJIA TEXHUKH O€30MaCHOCTH MpH paboTe B XUMHUUECKOH Jad0opaTopuu;

° Ha3HAUYCHNE XUMHYECKOM MOoCyAbl 1 XUMHUYCCKOTO O60pyaOBaHI/I$[;

® MUHEPpAJIbl U KPUCTAJJIbI, UX KHaCCHq)HKaHHIO;

® HCITIOJIb30BAHHUEC KPUCTAJIJIOB B TCXHUKE U )KU3HHU YCTIOBCKA,

* crnocoObl BRIpAIIMBAHUS KPUCTAJIJIOB U JPy3 B JOMAIIHUX U JJAOOPATOPHBIX YCIOBHSIX.
OyayT yMeTh:

* oOpamatecs ¢ 1abopaTOpHBIM 000PYIOBaHUEM, COOTIOAATH MIPABUIa TEXHUKHI

0€30MacCHOCTH MPH BBIMOJHEHUHU PAKTUYECKUX pabOT U IOMAIIHEr0 AKCIEPUMEHTA;
* POBOJIMTH BBHITIAPUBAHUE, KPUCTAILTA3AINIO, (PUIBTPOBAHUE,

® UCIIOJIb30BAaTh METOQ Ha6J'IIO}IeHI/I$I HpI/I BBIITIOJIHCHU N paszqux BUJI0OB Hp&KTH‘I@CKI/IX
3aJaHuH;

* POBOJIUTH MPOCTEHUIINE UCCIECTOBAHNS CBOWCTB BEILIECTB
* 0OPMIIATH PE3YJIBTATHl HAOIIOACHUI M TTPOBEIEHHOTO SKCIIEPUMEHTA
* TOTOBUTbH BOJIHBIE PACTBOPHI;

* pacro3HaBaTh MUHEPAJIbI U TOPHBIE TOPOIbI;

* UCIIOJIb30BaTh MPUOOPETEHHBIE 3HAHMS M YMEHUS B MPAKTUYCCKON NEATSITLHOCTH U
MMOBCEIHEBHOM KU3HU

* paboTaTh MHIUBUAYAIBHO, B MApax, IPYINax, UCHOJIb3Ys IMOJyYeHHbBIC 3HAHHS
00J1a1aTh HaBBIKAMH PAa0OTHI C PA3IMYHBIMU BUJIAMU HCTOYHUKOB MH(OPMAITUH: JIUTEPATYpPOH,
cpencrtBamu MlHTEepHETa, MYITBTUMEIUHHBIMHU TIOCOOUSIMH

Moayab 2 «XumMus B ObITY»

Kparkas anHoTanusi MOyJIsi:

Jlauublit MOyNb paccunTaH Ha 36 yacoB, u3 HUX 20 4acOB OTBEICHO HA TEOPETHUECKYIO YacTh U 16 yacoB
Ha TMpakTH4ecKyro. ['maBHOI maeelt Moaynsi: MOTHBalUs 00pa30BaTENbHON JEATEIHLHOCTH yYalluXcs Ha
OCHOBE JIMYHOCTHO OPHEHTHUPOBAHHOIO MOAXOJA; PACIIMPEHUE 3HAHUM Yy4YallUXCs O NPUMEHEHUH
XUMUYECKUX BEIECTB B MOBCEAHEBHOM XM3HHU. Kypc MO3BOJIIET ydalmlMMCsl TOJIYYUTb PAJl CBEICHUM
3aHUMATEIBHOTO0, HMCTOPHUYECKOTO, NPUKIAJHOTO XapakTepa, COACHCTBYIOIIMX MOTHUBALMU YYEHHS,
Pa3BUTHUIO TIO3HABATENBHBIX HMHTEPECOB Yy YYAIIMXCS, a TaKKe PACKPBITHUIO €ro HHAWBUIYaJTbHBIX
CIOCOOHOCTEH, BOCIUTAHWUIO W PA3BUTUIO JIMYHOCTH  ydJallerocs, (HOPMHUPOBAHHIO HAYYHOTO
MHPOBO33peHUs. 3amnanupoBaHo 11 mpakTudeckux padoT: yhalleHWe MSATEH Pa3HBIX BHJIOB; OIBITHI C

COJIbIO, C CaxapoM; MOJYYCHHUEC CJIOKHBIX B(I)I/IPOB; OIIBITHI C 36J'I€HKOI>1; HU3IroTOBJICHHUC MblJIa B JOMAIITHHUX
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ycloBHsIX U Jip. B Teopernueckoit yacTe MOAYNs OYIyT pacCMOTpPEHA XUMHUYECKUE BEIECTBA, C KOTOPHIMHU

y4aluecs BCTPEUYatoTCs KaX bl JCHb.

Heuan: cnocoOCTBOBATH Pa3BUTHIO MBIIUICHUS, (OPMHUPYS U TOJICPKUBAsE HHTEPEC K XUMUHU, UMEIOIIEH
OTPOMHOE TMPHKIIAAHOE 3HAYCHHE, CIOCOOCTBOBATh (DOPMUPOBAHHIO y OOydaromuxcs 3HAHUH U YMEHHUH,
HEOOXOIMMBIX B MOBCEIHEBHOW YXU3HU IS O€30MIaCHOrO OOpaIieHus C BEIIECTBAMH, HCIOJIb3yeMBbIMU B

OBITY.

3apaum :

-03HAKOMHTbH 00YJarOIMIMXCS CO CPEACTBAMH OBITOBON XMMUH, MEAUIIMHCKUMHU IIpenapaTamMu, BXOISAIIUMHU
B JIOMAILHIOK alTe4yKy, WX Ha3HAuE€HUEM M MpaBUIaMHM PAlMOHAJIBHOIO HCIIOJI30BAHUSA U XpaHEHMs,
OCHOBAaHHBIMM Ha CBOICTBAxX BEIIECTB, BXOALINX B UX COCTAB;

- aKTyaJu3upoBaThb U paCIIMPUTh 3HAHUS oOyyaroumxcs o0 HCTOpUM H300peTeHHs] CHU4YeK, Oymaru,
CTEKJIa, KepaMHUKH, KapaHalled u akBapelbHbIX KPaCoK;

- pa3BuBaTh Yy OOydYaromMXCsi TO3HABaTEJIbHOTO MHTEpeca K MCCIEeI0BAaTENbCKOM U MPOEKTHOM

NEeSITeIbHOCTH B 00JIaCTH MPUKIIATHON XUMHUU

Y4eOHO- TeMATHYECKMH TIAH MOXYJSl « XUMHS B OBITY»

Ne KoauvecTBo yacoB ®opmbl aTTecTalun/ KOHTPOJIS
Ha3Banue Tembl Bcezo Teopus | Ilpakmuxa

becena. Pe3ynbrarsl
1. | Xumus mOMOITHUIIA B OBITY 3 1 2
MPaKTUYECKUX PaboT.
[TpakTrueckas padora Nel:
«Y naneHue nsaTeH pa3HbIX

BUJIOB. 2.Y majlcHUEe HAKUIIN))

becena. Pe3ynbrarsl

2. | «DKCKypcus IO KyXHE» 3 2 1 MPAKTHYECKUX padoT.
[TpakTuueckas pabota No2
JlaGopaTopHbI€ OIBITHI C
COJIbIO, ¢ caxapoM. ['opeHue

caxapa | Jip.
3. | dymucTeie BemecTa u 3 2 1 becena. Pe3ynbratel
TIPUITPABbI MPAKTHYECKUX padoT.

[TpakTtuueckas padora Ne3
[TonmydyeHue coKHBIX 3(UPOB.

4, JlomarnHss anTedyka 6 3 2 becena. Pe3ynbrathl
MPAKTHYECKUX padoT.
[TpakTtuyeckas padora Ne4d
JlabGopaTopHBIE OMBITHI C
3eneHko. [IpakTnueckas
pabota Ne 5 «CBolicTBa
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MIEPEKHUCH BOJIOPOIa

«DKCKypcHs B BaHHYIO KOMHaTY»

becena. Pesynbprarsl
IPAKTUYECKUX padoT.
[TpaxTueckas padorta Ne6
«H3rotoBiieHHE MBbLIA B
JIOMAILIHUX YCJIOBUSX.

CHHTETHYECKUE MOTOIIIHAE
cpencTaa

becena. Pe3ynbrarsl
MPAKTUYECKUX padoT
[TpaxTrueckas padotaNe7
CpaBHeHHE CBOWCTB MbLIA U
ITIOPOLIKOB B )KECTKOW BOJIE.

«TyaneTHslil CTOTUK»

becena. Pe3ynbrarsl
MPAKTHYECKUX padoT.
[TpakTrueckas padotaNe§.
Kak camoMy H3roToBHUTH
MIATATEIbHBIN Kpem?

[Tarmuu «6apaadoK»

becena. Pe3ynbrarsl
MPaKTUYECKUX PaboT.
[Tpaktrueckas pabota Ne9
IlemMeHT 1 ero CBOCTRA.

«IKCKypCHUs MO OTOpOay U
CaJIoBOMY yYacTKy»

becena. Pe3ynbrarsl
MPaKTUYECKUX PaboT.
[IpakTrueckas padota NelO:
BsaumonelicTBue xeiesa ¢
MEIHBIM KyIIOPOCOM
[TpakTruueckas padora Ne 11
«OOHapyXeHHe HUTPATOB B
oBomax» [Ipakruueckas
paborta Ne 12 «Kak pacro3Harthb
MUHEpAIbHBIE yI0OPEHUS

10

XuMus oJieBaeT HAC

becena. Pesynbrarsl
MPAKTHYECKUX padoT.
ITpakTtrueckas paboraNel3
OrnpezeneHre BUA TKaHU.

11.

XuMus B MpOAYKTaX MUTAHUSA

becena. Pesynbrarsl
MPAKTHYECKUX padoT.
[Tpaktuueckas paboraNel4.
CocraB NpoAyKTOB MUTAHUS U3
MarasuHa. OnpeneneHue
ButamrHa C B (pykTax.

UTOIO:

36

20

16

15




Coaep:xanne Moay./si « XumMus B ObITY»

Tema 1. Xumus nomomHuna B 0bITy (6 1)

3ansaTue 1. beitoBas xumus

Teopusa O3HaKOMJIEHUE YYaLUXCS ¢ BUJAMH ObITOBBIX XUMHMKATOB, UX COCTABOM, CBOMCTBaMH,
TpuMeHeHneM. TexHuka 0e301acHOCTH XPaHEHHs U UCIIOJIb30BaHUS ITPETIapaToB OBITOBOW XUMUH.
[lemoHcTpalus yueOHOTO (pUiibMa « AJIJIEPrUUecKre pPeakiMi OpraHu3Ma Ha OBITOBYIO XUMHIO»
3ansaTue 2. [Ipaktudeckas padota Nel: «BriBeieHre MATeH pKaBUYUHBI, YEPHIIL, JKUPA

IIpakmuka Y naneHue MsATeH pa3HbIX BUJIOB
3ansarTue 3. [Ipaktuueckas padota Nel.1l: «. Y ganenue HakuNu B YalfHUKE»
Ilpaxmuka Y nanenve HakKUMu B YaiHUKE

Tema 2 . «Ikckypeust mo KyxsHe» (3 4)

3aunsrtue 1. [ToBapeHHas coiib 1 €€ CBOMCTBA

Teopus IIpumeHeHne XJIOPUAA HATPUS B XO35MCTBEHHOU JIEATEIbHOCTH YenoBeka. Koraa conp — 5.
JlaGopaTopHBIE OIIBITHI C COJIBIO.

3anstue 2. Caxap 1 €ro CBOMCTBA.

Teopusa Tlone3nsle u BpeaHble 4epThl caxapa. HeoObiuHOe npuMeHenne caxapa. JlabopaTtopHbIe ONBITHI C
caxapoM. ['openue caxapa.

3aunsrtue 3. [Ipaktnueckas padora Ne 2 JlabopaTtopHbIe OTIBITHI C COJIBIO, C caxapoM. ['opeHue caxapa u ap.
Ilpakmuka JlabopaTopHBIE OIBITHI C COJIBIO, C caxapoM. ['opeHne caxapa u Jip

Tema 3 . lymmcTble BelecTBa U NpUIpaBbl (3 1)

3ausTue 1. Jlymucreie BenecTsa U IpuIpaBbl

Teopusa Jlymuctble BeniecTBa v npunpassl. 'opuuia. [lepen u naBpoBblii 1uct. Banunua. @pykToBbIe
3CCEHIUHU.

3ansaTue 2. OnacHOCTh MOTYT MPEACTABIATH APOMATU3ATOPbI MUIIU U BKYCOBbIE I00ABKH

Teopusa [lemoncTpanus yuebHoro kuHopuiabma « [lumieBsie 1o0aBKm»

3aunsrtue 3. [Ipaktuueckas padora Ne 3 [lomyueHue coxKHBIX 3PUPOB.

IIpaxmuxa Tlonyuenue cioxHbIX 3QUPOB

Tema 4 . JlomamHsisi anTeuka (3 1)

3anarue 1. AiTeuHbIN HOJ U €ro CBOIICTBA

Teopusa AnTedHbIN MO U €ro cBoMcTBA. [loueMy Mo HalO epKaTh B IUIOTHO 3aKyIIOPEHHON CKIISTHKE.
Ilpaxmuka JIeMOHCTpAalIMOHHBIN ONBIT «BoO3roHka noaa»

3ansTue 2. «3enéHKa» WM pacTBOP OPUIUIMAHTOBOTO 3€JIEHOTO.

Teopus «3en€HKa» WU pacTBOp OpUITMAHTOBOTO 3e1€HOro. HeoObIuHbIe cBOMCTBAa OOBIYHOM 3€JIEHKH.
3ansrue 3. [Ipaktuueckas padora Ne4 JIabopaTopHbI€ OMBITHI C 3€JICHKOM.

Ipaxmuxa JIaGopaTOpHBIE OTBITHI C 3€TIEHKOA.

3ansTue 4. ACnUpUH WIH allETUIICATUIMIIOBAS] KUCIOTA U €r0 CBOMCTBA.

Teopua XuMuueckre cBOMCTBA acnupuHa. PU3HO0IOTMYECKOE BO3ICUCTBUE HA OpranusMm. IIpumenenue
acTmpuHa B OBITY.

3ansaTue S. Ilepeknch Bogopoia ¥ TUAPOIIEPUT.

Teopusa XuMHu4eckue CBOMCTBA NEPEKUCH Bogopoaa. [Ipumenenue.

IIpaxmuxa Ipaktudeckas padora Ne S«CBoiicTBa mepekrcH Bo10POAa»
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3ansaTue 6. [lepmanranar kanus.
Teopuss XuMHUYECKHE CBOMCTBA NIEPEKUCH IIEpMaHIraHara Kanus. [I[pumenenue nepmanrasara Kanus B
IIPOMBIIIJIEHHOCTHU U B OBITY.

Tema 5 . «IKCKypCcUs B BAHHYI0 KOMHATY» (3 1)

3ansaTue 1. Mbuto wiu Mputa? 3yOHas nacTa U MOPOILOK.

Teopusa Otanune X03MCTBEHHOTO Mblja OT TyaJIETHOTO.

[lenouHoM XapakTep X035UCTBEHHOTO MbLIa. ['oput 1 Mbu10. UTO Takoe «kuakoe Mbuio». Colb s
BaHHBI U ONBITHI ¢ Hell. CocTaB, BU/IBI M CBOMCTBA 3yOHOM NAcThl, IOPOIIKA.

3ausrtue 2 [Ipaktuueckas padora N6 «M3roroBieHue Mblia B JOMAIIHUX YCIOBUIX)
Ilpaxmuka N3roTOBI€HUE MbUIA B JOMAIIHUX YCIOBHSIX

3ansaTue 3. [Ipakruueckas pabora Ne 6 «M3roToBiieHUE MbLIA B IOMAITHUX YCIOBUIX)
Ilpaxmuka V3roTOBJIEHUE MbUIA B JOMAIIHUX YCIOBHSIX

Tema 6 . CunTeTHYECKHE MOKOIINeE cpeacTBa (3 1)

3ausTue 1. CtupaibHbIe TOPOIIKH U APYTHE MOIOIIHME CPEICTBA.

Teopus CocTaB CTUpAIBHBIX TTOPOIITKOB. XWMHUYECKHE OCHOBBI CTHpKH [IpaBuia 6e30macHOTo
WCTIOJIb30BAHUSI CTHPATBLHBIX TTOPOIITKOB.

3ansitue 2. J)Kugkue MOOIIHAE CPEACTBA

Teopus Xuakue MorOIKE CPEACTBA, MX COCTaB, MpuMeHeHue. Hao mu omacatbest )KUAKUX MOFOIIIUX
CPEICTB.

3aunsrtue 3. [Ipaktnueckas paboraNe7 CpaBHEHHE CBOMCTB MbLJIa U TIOPOIIKOB B KECTKOH BOJIE.
Ilpakmuxa CpaBHEHHE CBOWCTB MbIJIa M IOPOLIKOB B AKECTKOM BOJIE.

Tema 7. «TyanetrHsblii cToank»(3 1)

3ausiTue 1. JIOCbOHBI U 1yXH.

Teopus XvMHUYECKUH COCTaB JIOCLOHOB U AyX0B. DU3noI0ornyeckoe BO3ACiCTBIE Ha OPraHu3M YeI0BeKa.
3aunstue 2. Kpembl u npovas napdromepusi.

Teopus Xummnueckuii cocraB kpeMoB U napdromepun. Pu3nonI0ruueckKoe Bo3AeHCTBUE HAa OPTraHUu3M
yenoBeka. MOryT JId MpeCTaBIsATh CO00M OMAaCHOCTh KOCMETUYECKUE Tperaparhbl

3aunsrtue 3. [Ipaktnueckas paboraNe§. Kak caMoMy M3roTOBUThH MUTATEIBHBINA KpeM?

IIpaxmuxa Kak caMoOMy U3TOTOBHUTH MUTATENbHBIA KpeM?

Tema 8 . Ilanun «0apaadox» (3 4)

3ansTue 1. Cynepkiieil 1 CTpOUTEIbHBIE MAaTEPUAIIBI.

Teopusis XUMHUYECKUN COCTaB CTPOUTENBHBIX MaTepuaioB, kies. [IpaBuia Ge3omacHON paboOThI C KiIeeM.
3ansiTue 2. DNeKTPOIUTHL. BEH3UH U KEPOCHH.

Teopuss XUMHUYECKHUH COCTaB JIEKTPOJIUTOB, OeH3MHa, kepocuHa. [IpaBuina 6e3onacHoil paboThl ¢
ANIEKTPOJIUTAMU, OEH3UHOM, KEPOCHHOM.

3ansaTue 3.CrpouTtenbHble MaTEpUAIIbL.

Teopus lleMEHT U €ro CBOMCTBA.

IIpaxmuxa Ilpaktudeckas padora Ne 9 IlemeHT u ero cBoiictsa.

Tema 9 . «IKCKypcHSI MO Oropoay M CagoBOMYy YYacTKY» (6 )
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3austue 1. Meanblii U Apyrue Kyrnopochl.

Teopusa Meansplil 1 gpyrue Kyrnopocbl. Kynopocsl ¢ XMuMHYE€CKOM TOYKH 3pEHU. MOKHO JIM XpaHUTh
MEIHBIN KyIIOpoc B arOMUHHEBOU nocynae. [IpaBuna 6e30macHoi paboThl ¢ KYIIOPOCaMH.

3ansrue 2. [Ipaktuueckas padora Nel0 BzaumonelicTBue xene3a ¢ METHBIM KYIIOPOCOM .
Ilpaxmuka B3anumoaeCcTBHE Keye3a ¢ MEIHBIM KyIIOPOCOM

3ansaTue 3. S 1OXUMUKATHI.

Teopuss SlmoxuMuKaThl (MMECTHIUIBI ¥ TePOUIINIB), X KIaccubuKamms, npuMenenne. [Ipasuma
0e301macHoi paboTHI IPU UCIIOJIH30BAHHUHU SAOXUMUKATOB. [lepBast moMoIIs IPH OTPABICHUH.
3austue 4. MunepajibHbie y100peHHUS.

Teopus MunepanpHble ynoopeHus. Yem onacHbsl HUTpaThl. XUMUYECKUI COCTaB U (PU3NOJIOTUYECKOE
BO3JICHICTBUE MUHEPAJIbHBIX YI00pEHMUIA.

3ansaTue S. [Ipaktuueckas padota Ne 11«O0Hapyx eHHEe HUTPATOB B OBOILAX»

IIpaxmuxa OO6HapyXeHue HUTPATOB B OBOIIIAX.

3ausrtue 6. [Ipaktuueckas padora Ne 12 «Kak pacrio3Hath MUHEpaJIbHbBIE YI0OPEHUSD
Ilpaxmuxka Kak pacrnio3HaTb MUHEpaJIbHbIE YI00pEHUS

Tema 10 . Xumus ogeBaet Hac (3 )

3ausrtue 1. BonokHa, nx kinaccudukaius.

Teopus Bonoxna, ux kinaccudukanus, Bupl, CBOWCTBa MPUPOIHBIX BOJOKOH, X TPUMEHECHHE
3ansaTue 2.CUHTETUYECKUE U UCKYCCTBEHHBIE BOJIOKHA.

Teopuss CHHTETHYECKHE U HCKYCCTBEHHBIC BOJIOKHA, UX BU/IBI ,CBOMCTBA U PUMEHECHHUE
3aunsrue 3. [Ipaktnueckas padoraNel 1 OnpeneneHue BuIa BOJIOKHA (TKaHU).

Ilpakxmuka Onpenenenue BUia TKaHU.

Tema 11 . Xumus B npoaykTax nuranus (3 4)

3ansTue 1. Opranuueckue BeIeCcTBa B MUIIIE.

Teopus benku, KUPbI, YII€BOJIbI, UX CTPOCHUE, COCTaB, CBOMCTBA U OMOJIOTHYECKOE 3HAUCHHUE.
3anstue 2. BuramuHbl, X Ki1acCu(pUKAIIHs.

Teopus Butamunsbl, Ux kinaccudukanus, OM0JIOornyecKasi poJib B KU3HEACSITEIbHOCTH YeJIOBEKa.
WcTouHrky MOCTYIIIEHUSI BUTAMUHOB B UejioBeueckuit opranu3m. CoaepkaHue BATAMUHOB B ITUILIEBBIX
MPOJIyKTaX. ABUTAMUHO3BI.

3ansaTue 3. [Ipaktuueckas padota Ne 14. CocraB npoAyKToB NUTaHUs U3 MarazuHa. OnpezeneHue
ButamuHa C B ppykrax

IIpaxmuxa CocTaB nIpoAyKTOB nUTaHus U3 MarazuHa. Onpeznenenue sutamuna C B ppykrax.

Oxupaembie pe3yabTaThl:
OyayT 3HATB:

e 0 COCTaBE M CBOMCTBAaX XMMHUYECKHX BEILECTB U MPEIMETaX, OKPYKAIOIIUX UX B MIOBCETHEBHON
KHU3HU;

e 0 COCTaBE M CBOMCTBAaX OCHOBHBIX KOMIIOHEHTOB MUIIHU U UX (PU3UOJOTHUECKOH POIIH;

e 0 COCTaBe U CBOMCTBax MapproMepHON MPOAYKIIHH;

e 0 cocrtaBe 1 cBoiicTBax Mbl1a 1 CMC, a Taxke crioco0ax M3roTOBICHHUS MbLJA , €T0 PA3IHUYHBIX
COPTOB;

e 0 BHJAaX M Ha3HAYEHUHU HEKOTOPBIX JIEKAPCTBEHHBIX MPETapaToB;

e 0 BHJIaX U CBOHCTBAX yAOOpPEHHIi, NX XUMHUYECKOM COCTABE, a TAK)KE IKOJIOTHUYECKUX U
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MCOAUIIMHCKHUX Hp06JIeMaX, CBA3AHHLIX C UX TPUMCHCHUCM.
OyayT yMeTh:

e I[PUMEHATh METO/Ibl KAYECTBEHHOI'O U KOJIMUECTBEHHOI'O aHAJIN3a;
e ONpENENATh IelIb, BBIICIATh OOBEKT HCCIEA0BAHMUS, OBJIAAETh CIOCO0AMHU PErUCTpaluy
MOJTy4eHHOH nH(popmaryu, ee 00padoTKH U 0(OpMIICHUS;

e  CaMOCTOSITEJIBHO OCYLIECTBIIATh XMMUYECKNE IKCIIEPUMEHTBHI;

e cOONIONATH MPaBUIIA TEXHUKH O€301TaCHOCTH MPH MPOBEICHUN XUMUYECKOTO IKCIIEPUMEHTA;

e  COCTaBJIATH OTYET O IPOJIEITAHHOM DKCIIEPUMEHTE.

e paboTaTh B COTPYAHUUYECTBE C YICHAMM IPYIIIbl, HAXOJAUTH U UCHPABISATH OLINOKU B paboTe APyrux
Y4aCTHUKOB I'PYIIIBI;

e BECTH JUCKYCCHUIO, OTCTaNBaTh CBOKO TOUKY 3PEHHUs, HAUTH KOMIIPOMHUCC

Moayasb 3 « Xumusi BHe 10May
Kparkasi anHOTALMS MOAYJISA:

JlaHHbIN MOyNb paccuuTaH Ha 36 4acoB, U3 HUX 25 4acOB OTBEIEHO Ha TEOpETHUYECKylo YacTh U 11 yacoB
Ha MPAaKTUYECKYI0. [ TaBHON maeeil MOAYNsl yUUTh y4alllMXCs AHAJIW3UPOBATh U OLICHUBATH MOCIEICTBUS
JUIA OKpYXaroue cpeabpl OBITOBOW M NPOM3BOACTBEHHOW JESTENBHOCTH YENOBEKa; pPAa3bsSCHITH Ha
IpuMepax MaTepUAIbHOE €IMHCTBO U B3aMMOCBSI3b KOMIIOHEHTOB JKMBOW M HEKUBOM MPHUPOABI U YETOBEKA
KaK Ba)XHYIO 4aCTh 3TOTO €IMHCTBA; — CTPOUTH CBOE MOBEACHHUE B COOTBETCTBUU C MPUHIUIAMH OEPEKHOTO
OTHOIIEHHUs K Tipupojie. B Moayne npeoOnanaeT TeopeTrueckas yacTb. B Hell u3ydaloTcsi Takhe TEMBI. Kak
MIPUPOIHBIMU SIBJIEHUSMH U aHTPONIOT€HHBIMU MUCTOYHHUKAMU 3arpsi3HEHUsI OKpYyKaroliei cpepl. OCHOBHBIE
CBOWCTBA MPUOPUTETHBIX 3arpsA3HUTENCH OKpYXKAIOIIEH Cpelpl, 3HAYEHHs MPEACIbHO JIOMYCTUMBIX
KOHIICHTpAIMi JJI1 B3BEIICHHBIX BemecTB. KucimoTHeie moxau. IlapHukoBbiii 3ddexrt. Paspymenue
030HOBOTO cios B arMocdepe. Bona B macmitabe miuaHeTsl. Dusznueckue CBOWCTBA, MapagoKChl BOJIBI.
Crpoenue Mosekynbl. KpyroBopoT Boabsl B Hpupojie. OKoJormyeckas mnpoOiieMa YUCTOM BOJIBL.
O3HakOMJIEHME Y4YallUXCA C IPOLIECCOM PACTBOPEHHUs BEIIECTB. 3arpsA3HEHUE MNPUPOJHBIX BOXA. Poct
rio6anpHOro BoAonoTpednenus. Ileperpy3ka OYMCTHBIX YCTAHOBOK Ha OOBEKTAX, 3arps3HSAIOIIUX CPELy.
PocT mpowusBoicTBa NMECTUIIMIOB, MUHEPAIBHBIX YA0OpeHui, MOIUX cpeacTB. OUnCTKa CTOYHBIX BOJ.
Pemenus mpoGieM panunoHATBHOTO BOJOIMOJIB30BaHUA. [IpoOnema 3arpsi3sHEeHUS U OYHCTKH pek Boura,
Camapka. Ounctka Boa. Camoouninenue. JKuBble opraHu3mbl B 00prOe c 3arpsisHeHHsMH. JKecTKocTh
BOJIbI, €€ BUbI U CIIOCOOBI e ycTpaHeHus. bruonorudeckas posib 1 KpyroBOPOThl BAXKHEHIIIUX JIEMEHTOB —
HEMETaJNIOB B Guocdepe — KUCIOpoa, a30Ta, yriepoja. Heopranndeckue u opraHndeckue KUCIOThI, UX
CBOMCTBa, NpUMEHEHHE. JleMOHCTpauus XMMHMYECKHMX PEaKIMH KUCIOT € MeETaulaMM, OKCHIaMH,
OCHOBaHUSAMHU U coysiMU. lllenmoun, ux cBolicTBa M NpUMEHEHME. [leMOHCTpanus XUMUYECKUX peakUui
miesoyeil ¢ KUCIoTaMH, COJIsIMM. ['oprourMe M B3pBIBOOINACHBIE BelIecTBA. TeXHUKa O€30MacHOCTH INpHU
paboTe C rOprOYMMH BeLIECTBAMHU. XUMHKO-OHOI0rHyeckas Kiaccupukaus saoB. Sasl OMoJorHuecKoi
IIPUPOAbI, TOKCUHBI. PacTutenpHble subl. JKuBoTHbIE sAapl. [Ipu3Hakn MHTOKCHKanuu opranusMma. Ilepas
MIOMOIIb IIPA OTPABJICHUH.
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Leas: hopmMupoBaHUE KOIOTUIECKOTO CO3ZHAHUS, PAa3BUTHE KPUTUYECKOTO MBIIIJICHUS Yepe3 U3ydeHUE U
OCMBICJIEHHS XMMUYECKUX TPOLIECCOB U SIBJIEHUM B IPUPOAE U aHTPOIIOTEHHOTO BO3JICHCTBHUS Ha HEE.

3agaum:

- M3y4UTh CBOWCTBA W 3HAYCHHUE BOJIbI, KAK YHUBEPCATHLHOTO PACTBOPUTEINS K CAMOTO HEOOXOIUMOTO st
’KH3HHU BeIleCcTBa Ha 3eMIIE;

- U3y4YHTh J)KECTKOCTh BOJIBI, €€ BUIBI U CIIOCOOBI €€ YCTPaHCHHSI,

-opMHUpPOBATH yMEHHE PA0OTATh C BEIICCTBAMH, BHITIOIHSATH HECIIOKHBIE XUMUYECCKHIE OTIBITHI C
COOJTIOZICHHEM TIPABHII TEXHUKH 0€30TIaCHOCTH;

- MOJICJIUPOBATH KPYrOBOPOTHI BEIIECTB B MIPUPOJIC;

- GopMHUPOBATH IKOJOTHYECKYIO KYJIbTYPY, OTBETCTBEHHOE OTHOIIIEHUE K TIPUPO/IE TI0 CPECTBAM
W3YUYEHHS TMOCIEACTBUI III00aIbHBIX SKOJOTHUECKUX KPU3UCOB (KUCIIOTHBIE O /IU, ITAPHUKOBBIH 3P eKT

¥ JIp)
- pa3BUBaTh y OOYUAIOIINXCS MO3HABATEILHOTO MHTEPECa K UCCIIEIOBATEIBCKON U TPOCKTHOM

JEeSITEIIEHOCTH.
Y4eOHO- TeMATHYECKMI IJIAaH MOXYJIS « XMMHUS BHE J0Ma)
No
Ha3Banue Tembl KosnyecTBo yacoB ®opmbl aTTeCcTAMN/ KOHTPOJIA
Bceero | Teopus | ITpaktuka
1. | Xumus B npupoe. 3 2 1 Coo01IeHus ¥ Ipe3eHTAINH,
AHTpPOTIOTEHHBIE yUaluxcs 0 IPUPOJHBIX U
BO3JICHCTBUS Ha MPUPOY. AQHTPOIIOTEHHBIX SIBJICHUSX,
COTIPOBOKJAIOIINXCS XUMUYECKIMU
MPOIECCAMH.
2. | Camoe ynuBUTEIIbHOC HA | 3 2 1 dusnyeckue, XUMHYECKUE U
IJIaHEeTEe BEIECTBO-BOJIa OHOJIOTUYECKHE CBONCTBA BOJIBI.
[TpakTrnueckas padotaNel. OGbIuHBIC U
HEOObIUYHBIE CBOMCTBA BO/IBI
3. | XKecTtkocTb BOJBI U €€ 3 2 1 [IpakTrnueckas pabotaNe2 YcrpaHeHue
yCTpaHEHHE. BPEMEHHOM )KECTKOCTH BO/IBI.
4. | PacTBOpBHI. 3 3 [TpakTuueckas padotaNe3 Perenue
PactBopumocTh 3aJa4 Ha CMEIIMBAaHKUE PACTBOPOB C
pa3HOI KOHIIEHTpalUEeH.
5. | KpyroBopoT BojbI B 3 2 1 Becena. HaOmronenue.
pHUpoie [TpakTrueckas pabotaNe 4 3menenue
arperaTHoOro COCTOSTHUS BO/JIBI.
Hcnapenne. 3amep3aHue.
Konnencanus.
6. | Kpyrosopor yrnepogaB | 3 2 1 becena. HaGmonenue.
IpHUpoIe. [TpakTuueckas pabotaNe 5 [lonydyenue
YIJIIEKUCIIOTO Ta3a U U3y4eHHE ero
CBOMCTB.
7. | KpyroBopor a3orta B 3 2 1 Bbecena. HaGmonenue.
IIPUPOJIE. [TpakTtuueckas padoraNe 6
HccnenoBanue cofepKaHusi HUTPATOB
B MIPOJYKTaX pacCTEHUEBOJICTBA
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8. | Kucnotsl mpupy4eHsl, HO 3 2 1 Becena. Habmronenwue.
OITacHBI [TpakTuyeckas padoraNe 7
XUMHUYECKUE CBOMCTBA KUCIIOT.
9. | lllénoum n 3 2 1 Bbecena. Habmronenue.
LIEJI0YeCoAepKaIINE [TpakTuueckas padoraNe 8
CMECH IPUPYUYEHBI, HO Onpenenenue PH cpensr B pactBopax.
OTIACHBI
10. | Toproune u 3 3 becena.
B3PBIBOOIIACHBIC
BEIECTBA
11. | Tokcu4YHBIC BENECTBRA. 3 3 - becena.
12. | SA-uccaenosareinb 3 3 - 3amuTa npoeKTa
NUTOrO: 36 25 11

Conep:xkanne mMoayJsi « XuUMHs BHeE J0Ma)

Tema 1. Xumus B npupoe AHTPONOTeHHbIE BO3AeCTBUS Ha mpupoay (34)
3ansaTue 1. YpoBHU 3KOJOTHYECKUX IPOOJIEM: JIOKATBbHBIN, perHOHABHBIH, TT100aTbHBIH.

Teopus ITpupoiHBIE M AHTPOTIOTEHHBIE UICTOYHUKH BEIIECTB — 3arPSI3HUTENEH OKPYKAOIIEH Cpeibl.
OCHOBHBIE CBOMCTBA IPUOPUTETHBIX 3arps3HUTENIEH OKPYKAIOIIEH Cpe/ibl, 3HAUECHHSI TIPEIEIbHO
JOIYCTUMBIX KOHLIEHTPALMH [T B3BEICHHBIX BemecTB. Kuciornsle noxan. Paspymenue 030HOBOTO €ios
B atmMocepe.

3anusiTue 2. HopMupoBaHue 3arpsi3HEHUNA OKPYKAIOIIEH Cpebl.

Teopus HopmupoBaHue 3arpsi3HEHUN OKPYKAIOILIEeH Cpebl, MOHITHUU U Kputepur Hopmuposanus: JI/I, JIK,
1B, BAK.

3ausTue 3. Pemenue 3ananuii Ha pacuet [1/1K.

Ilpakxmuka Peumienue 3aganuii Ha pacuet [1/IK. Pemenue 3amay, ynpaxxHeHUM € 9KOJOTUYECKUM
coJiep>KaHueM.

Tema 2. Camoe y1uBHTEJIbHOE HA IJIAHETE BeIECTBO-BOAA (34)

3ansiTue 1. Bona B mpupoe. XuMusi BOJIbI

Teopus arperaTHOTO COCTOSTHUS BOJIbI IIPU Pa3HbIX ycIoBUsAX. Posib BoAbI B pupoie (KpyroBOpOT BOIBI Ha
3emuie) u TexHuKe. PasHOBUAHOCTH BOBI. Bosa 63 mpumMeceit (IMCTUIUIMpOBaHHA ), TUThEBAs, peYHas,
Mopckas. BonHeie 6oraTcTBa paiiona u Camapckoi oomactu. OxpaHa BOJI0€MOB U BOJHBIX HCTOYHHUKOB.
HccnenoBanue npupogHOi BoAbI (0OHApYKEHHE OPraHUYECKUX COSIMHEHUN B BOJIE, PEAKLIUU CPEIbL,
HMOHOB XJIOPa, CylTb(aT — HOHOB, COJEH JKeJe3a, HUTPAT — HOHOB

3ansrtue 2. CpoiicTBa Bojbl. Boga pacTBOpUTENb.

Teru}l PaCTBOpeHI/Ie TBCPAbIX BCIICCTB. 3aBHCHMOCTD pPaCcTBOPCHUA OT TEMIICPATYPHI. PaCTBOpeHI/Ie
JKUIKOCTEN U Fa3006pa3HBIX BCIICCTB B BOJC. ﬂBJ’IeHI/IH, COIMMPOBOXKAAOIINE PCAKIINH.

3anstue 3. [Ipaktuueckas pa6otaNel. OObIuHbBIE U HEOOBIUHBIE CBOWCTBA BObI

Ilpakmuxa llpoBenenue onbiToB: 1. Kunsuyenue yast ¢ noMoIsio X0s0aHo# Bobl. 2. [Touemy kapTodens
1aBaeT B BoJe? 3. 3axuranue Boaoi. 4. bes Boxpl HeT peakuuu. 5. OKpamyBaHue OAHON KPackou B
pasHble 1Berta. 6. [Ipumep3anue crakana. 7. «Hecropaemslin» miarok. Boga — karanusatop.
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Tema 3. ’KecTkocTh BoAbI M €€ ycTpaHeHue (34)

3ansTue 1. ’KecTKOCTH BO/IbI M €€ yCTPpaHEHHe.

Teopusa Yto Takoe «wkecTkas Boga»? Kak onpeaesnnTts :KecTKocTh Boabl? Kakue ecTb BUJIbI dKECTKOCTU
BOJ1bI? CriocOOBI YCTPaHEHHS )KECTKOCTH BOIbI

3anstue 2. VicTouHuKY 3arpsa3HeHHs THIPOCPEPHI.

Teopus VIcTouHuKY 3arpsi3HEHUS THAPOCHEPHI U COBPEMEHHBIE CITOCOOBI OYMCTKU CTOYHBIX BOJT
(pu3mueckue, XUMUYECKHE, OMOJIOTUIECKHUE).

3ansrue 3. [Ipaktuueckas padora Ne 2 YcrpaHeHue BpEeMEHHOM KECTKOCTH BOJBI.

Ilpaxmuka Y cTpaHeHHE BPEMEHHOM KECTKOCTH BObI

Tema 4. PactBopsbl. PacTBopumocTsh (34)

3ansaTue 1. [Ipaktnueckas padota Ne 3 Pemenue 3a1au Ha HaX0Xk/I€HUE MacChl PACTBOPEHHOTO BEIIECTBA B
pacTBope.

IIpakmuxka Perienne 3a1a4 Ha HAXOXICHHE MAacChl PACTBOPEHHOTO BEIIECTBA B PACTBOPE.

3ausrtue 2. [Ipaktnueckas paboraNe3 Pemenue 3amad Ha CMEIIMBAHUE PACTBOPOB C Pa3HOM
KOHIEHTpalueil. MeToaoM «CTaKaHYUKOBY

Ilpaxmuka Pelienue 3a1a4 Ha CMENIMBaHUE PACTBOPOB € PAa3HOU KOHILIEHTpanuen. Mertogom
«CTaKaHYUKOB»

3aunsrue 3. [Ipaktuueckas padora Ne 3 Pemnienue 3a1a4 Ha CMEITUBAHUE PACTBOPOB C pa3HOM
KOHIEHTpalueil. MeTooM «kpecTtay

Ilpaxmuxka Pelienue 3a1a4 Ha CMENIMBaHUE PACTBOPOB € Pa3HOM KOHIIEHTpalue. MeToaoMm «kpecTay

Tema 5. Kpyrosopot Boabl B npupoae(34)
3ansartue 1.

Teopusa Ocobennoctu kpyroodopota. Kak npoucxout Kpyroo6opoT. 3a CKOJIbKO BPEMEHU MTPOU CXOIUT
Kkpyroo6opot. [louemy Bosia HeoOxoauMa?

3ansTue 2.9Ko0y0rHYeCKUi Kpusuc. [ 100anpbHOE TOTEIUICHHE.

Teopus Dxosoruueckuii kpusuc. [odanpHOE oTerieHne. TasHue JeTHUKOB. Pecypchl MU THEBOM BOIBI.
BbepexHoe oTHOIIEHHE K BOJE.

3aunsrtue 3. [Ipaktuueckas padora Ne 4 M3MeHEHHE arperaTHOro coCTosHUS BObl. Mcrapenue.
3amepzanue. Konaencanus.
Ilpakmuxa 3meHeHue arperaTHoro cocrosinus Bojbl. Micnapenue. 3amep3anue. Konaencanus.

Tema 6. Kpyrosopor yriiepoaa B npupoae (34)

3ansaTue 1 Kpyrosopor yrieposaa B mpupose.

Teopusa Cxema KpyroBopoTa yriiepoJia B IpUpo/ie — MOCTOSIHHBIN MPOIiecC B3aMMHOI0 IIEPEX0/1a U3
OPraHU4eCcKOTO COCTOSTHHSI B HEOPraHMUECKOEe, KOTOPBIH 00ecreunBaeT KU3He e TeIbHOCTh BCEX
opranu3mMoB. COeTMHEHUS YIIIEPOAA UX NPEBpAIleHus. JleMOHCTpaIs ONBITOB: CXKUTaHUE YIS B
KHcaopoe, pactsoperre CO2 B BoJie, MOIYYEHNUE YTOJIBHON KUCIOTHI, UCIIBITAHNE MHANKATOPAMH.

3ansTue 2. Oxonornvyeckuit Kpuzuc. I1apHUKOBBIN 3D DeKT.

Teopus IlpuunHel napHUKoBOro pdekra. Biusuue napaukoBoro 3¢ ¢pexra Ha kaumar. Kak
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MUHUMH3HPOBATH TAPHUKOBBIH 3¢ (deKT. BiusHue napHukoBoro s ¢exra Ha 370pOBbE JIFOJCH.
3ansaTue 3. [Ipakruueckas padboraNeS [lomydeHne yriaeKucioro ra3a u U3y4eHre ero CBOMCTB.

IIpakmuka Ilony4eHue yriekuciaoro ra3a u U3ydeHHe ero CBOMCTB.

Tema 7. Kpyrosopor azora B npupojae (34)

3ansaTue 1. KpyroBopor azoTa B mpupoe

Teopm{ A3BOT gBgETCS JKU3HEHHO BAKHBIM DJICMECHTOM, TaK KaK BXOIUT B COCTaB 66JIKOB u
HYKJIICMHOBBIX KHUCJIOT, HCIIOCPCACTBCHHO U3 BO3ayXa €T0 CIIOCOOHBI yCBanBaTh JIMIIb HCKOTOPLIC
OakTepuu, a BCe APYrue OpraHu3Mbl YCBaWBAIOT TOJIBKO COeTUHEHHE a30Ta. KpyroBopoT a3oTa
MIpeJICTaBIsIeT COOOM Psi/i 3aMKHYTBIX B3aUMOCBSI3aHHBIX ITyTEH, IO KOTOPHIM a30T HUPKYIUPYET B 3€MHOM
ounocdepe.

3ansaTue 2.0xonoruveckuit kpusuc. HurpatHoe npeceliieHre oBolel u GpyKToB.

Teopus Hutpatbl Kak COIMANIBHO - SKOJIOTHYecKas mpobiema. HurpaTsl, necTulinbpl U O0JI€3HU JIt01eH
3ansarTue 3. [Ipaktnueckas padoraNe 6 MccinenoBanue cofepxkaHusi HUTPATOB B MPOIYKTAX
PacCTEeHHEBOICTBA

IIpaxmuxa VccreroBanue cofepKaHusl HATPATOB B IPOJYKTaX PaCTCHUEBOICTBA.

Tema 8. Kuciorsl npupy4eHbl, HO onacHbI (34)

3anusiTue 1. Heopranmueckue KUCIOTBHI.

Teopus ITpyunHbI OTpaBICHUN KUCITOTHBIMU COeAMHEHUAMHU. KinuHnyeckass kapTuHa

CepHas KuCIOTa: CHMIOTOMBI, TiepBas noMoulps [Ipu3Hakun nHTOKCUKAMU Mepbl HEOTI0KHOM MOMOIIH
ConsiHast KUCIIOTA: KIMHUYECKUE IPU3HAKH, HEOTJIOKHAs nmomols CuMntomaruka otpasinenus HCL
[TepBast moMoIb NpU UHTOKCUKAIIUK COJISTHOM KUCITOTOM

A3OTHas KHCTIOTa: CUMITOMaTHKa, TiepBasi momoib [Ipusnaku otpasnennss HNO3z. HeotnoxxHbie neiicTBust
3ansiTue 2. OpraHuyecKue KUCIOTHI.

Teopus 11laBeneBas KMCIOTA: KIMHUYECKUE MPU3HAKH, HEOTIIOKHASA MOMOITh. CUMITOMATHKA OTPABICHHUS
[lepBas nomo1b. ACKOpOMHOBAS KUCJIOTA: MPU3HAKK MEPEAO3UPOBKH, IIEPBasi IOMOIIb.

[Ipu3Hakyu UHTOKCUKAIIUU «acKopOuHKoiy. [lepBas momonib.. YKCycHas KMCIOTa: CUMIITOMATHKA,
HEOTJIOKHBIE JIeHcTBUs. KinHnueckrue mpu3Haku MHTOKCUKAIIMK YKCYCHOM KuciaoToil. HeoTnoxHeie
MeponpusaTus. Jlumonnas kucnota. [IpusHaku otpaBieHust TMMOHHOM KucnoToi. [lepsas momorp
[Tpodunakruka

3ansaTue 3. [Ipaktuueckas padbota No 7 XuMudyeckue cBOWCTBA KUCIOT.

Ipakmuxa XuMHU4YeCKrEe CBOMCTBA KHACIIOT.

Tema 9. LIéoum 1 mes0Yecoaep alme CMeCH MPUPYYEHbl, HO ONACHBI (34)

3ansTue 1.1llenoun - eqxue BemecTna.

Teopus lénoun — Toxe eaxue BemecTa. CBoiicTBa mienoyeil. Kaycruueckas cona. M3Bects.
Ot6enuBatenu. Llement. OOHapyxeHUe IeN0Yei U IeI0Yecoaep X NpoaAykToB. [lepBas momors npu
IIEJIOYHBIX 0KOTaX.

3anstue 2. KucnorHo-mienoyHoi 6anaHc.

Teopusi COOTHOIIEHUE KUCIOTHI U IIEJI0UM B KAKOM-TTOO pacTBOPE Ha3bIBAETCS KUCIOTHO-IIEIOYHBIM
cocrosaueM (KILIC). 3nauenue nokazarens p H.. bBydepnsie cucremsl. Hapyienne KucioTHO-IEIOYHOTO
OanaHca.

3anstue 3. [Ipaktuueckas padora Ne 8 Omnpenenenue PH cpenst B pacTBopax.
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Ilpakmuxa Omnpenenenue PH cpenst B pacTBopax.

Tema 10. I'oproune u B3pbIBOONACHBIE BellecTBA (34)
3ansaTue 1. ['oproune BemecTBa

Teopusa Bunel roprounx BeuniectBa. OnacHele razoBbie cMecu. AueroH. bensun. [Ipupoansiii ras.
[Tonumepnsie maTepuansl. [IpenoTBpaiienne ciydaiiHoOro BO3ropanus 3TUX U MOJOOHBIX UM BEILECTB.
Mepb! 10 TyHIEHUIO 04aroB Bo3ropanus. [lepBas momouis npu TEpMUYECKUX 0KOTaX.

3ausitue 2. B3pbiBoonacHbI€ BEIIECTBA

Teopus TousiTe u kKiaccuGuKaIus B3pbIBOOIACHBIX BemiecTB. CTENeHb OMMACHOCTH . B3phIBUaThIe
BEIIIECTBA B BOCHHOM jiesie. bpuzanTHOCTh U pyracHocTh. TexHuka 6e30macHOCTH IpH padboTe ¢
B3PBIBOOTIACHBIMHU BEIIECTBAMH. XPAaHEHHE B3PBIBOOIACHBIX BEIIECTB.

3ansaTue 3. Texnuka 6€30MaCHOCTH NMPU UCNOIH30BaHUHU FTOPIOYUX U B3PbIBOONACHBIX BEILIECTB.

Teopus Jlemonctpanus yaeOHOTO KuHOGMIbMa « TexHruKa 6€30MacHOCTH TTPH HCTIOJIB30BAaHUH TOPIOYUX U
B3PBIBOOMIACHBIX BEIIIECTB»

Tema 11. Tokcuunblie BemecTBa (34)

3aunsrue 1. TokcuyHbIC BelecTBa: BUIBI, KIIACCU(DUKAIUSI U OTTACHOCTh

Teopus Uto Takoe M 0COOEHHOCTH TOKCHUECKHX BemiecTB. JleiicTBue Ha opranu3M. Kiaccudukanus
TOKCHYeCcKuX BeulecTB. Hanbouee omnacHbIi MyTh MOCTYIUIEHUS B OpranusM,. Kakue ObIBatoT ObITOBbIE
TOKCHHBI? [1yTH BbIZIeNIeHUs! MOCTYNUBIINUX B OPraHU3M TOKCHYECKHX BeriecT. [lepBast momours npu
OTpaBJICHUSIX.

3ansTue 2. KanneporeHHnie BelecTna

Teopus Kaxwue BelecTBa Ha3bIBalOT KaHIeporeHaMu. Kiaccudukaiius KaHIepOoreHOB (XUMHUUECKHE,
¢busnueckue, buosornveckue). Kanieporensl B mpoaykTax nutanusa. Kak BEIBECTH KaHIIEPOTCHBI 13
Oopranusma.

3ansiTue 3.OK0JOTUYECKU YUCTHIC TPOAYKTHI.

Teopusa [lemoHcTpanus yaueOHOT0 KHHOPUIbMA «DKOJIOTUYECKH YUCTBIE MPOTYKTHI.»

Tema 12. SI-uccaenoBareib(3 1)
3ansiTue 1.IloaroToBka NpoeKTOB K 3alUTE.
IIpakmuka V3rotoBiaeHue MyJIbTUMEIUNHBIX IPE3CHTALNI.

3ansiTue 2.3anuTa NPOEKTOB.
3ansaTue 3. O6cyxaeHe UTOTOB KOH(epeHIUH.

Osxupaemble pe3yJibTaThl:

OyayT 3HATB:

® 0 HaxXO0XJICHUH BOJIbI B IPUPOJIE, CBOWCTBAX BOJIbl, aHOMAJIUSAX BOJBI, CIIOCO0AX €€ OUMCTKHU, POJIU
BOJIbI B IIPUPO/IE U CHIOCO0aX €€ PallnOHAIBLHOTO HCIOJIb30BaHMS;

® B3aUMOCBSI3b U 3aBUCHMOCTb IPUPOHBIX U COIMATBHBIX SBJICHUH, a TAK)KE 3aBUCUMOCTHU BCETO KHBOT'O
OT JEATENIbHOCTH YEJIOBEKa;

® 0 POJIM HKOJIOTHH KaK MEXIUCIUIUTMHAPHON 007aCTH 3HAaHUH B PEIISHUH II100aIbHBIX TPoOIeM
COBPEMEHHOCTH;
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OyayT yMeTh:

e BBINOJIHSATH U3MEPEHUS, BBIJIBUTaTh THIIOTE3bI, OMIMCHIBATH PE3YJIbTAThl H3MEPEHHIA, IeIaTh
BBIBO/IbI, 00CY)KIaTh PE3y/IbTaThl SKCIICPUMEHTA, YIaCTBOBATh B AUCKYCCHUHU;

e CpaBHMBATh, AHAJM3MPOBATH U JABATh OIICHKY BEIIECCTBAM, OKPYXKAIOIIUM Hac;

e  IPOBOJUTH HAOJIOJCHHUS, SKCIIEPUMEHTBI C BEIIECTBAMHU, OKPY)KAIOIIIUMH HAC;

e  HCIOJIH30BATh MOJOKHUTEIBHBIC CBOMCTBA BEIIECTB, OKPYKAIOIINX HAC, M MTPEIOTBPAIIATh UX
OTPHIIATEIILHOE BIMSHUE HA )KUBYIO TIPUPOJLY;

e coOupars HHGOPMAITHIO O BEIIECTBAX U UX (PU3MOIOTUIECKIX CBOMCTBAX;

e HCIOJIH30BATh JAOMOJHUTEIBHYIO JUTEPATYPY U HHPOPMAIIHIO;

e HCIOJIL30BATh JJAOOpATOPHOE 00OPYIOBAHKE /ISl IPOBEICHUS SKCIICPUMEHTAIBHBIX padoT;

e 0OEpex)HO OTHOCUTBHCS K OKpYKAIOIIeH cpee;

e MPHUMEHSATH MMOJIYYCHHbBIC 3HAHUS U YMEHHUS Ha MPaKTHKE

MeToandeckoe ooecrnedeHue:
1. HoBommuckuit 1.W., HoBommnckas H.C.., [Iporpamma Kypca, TeMaTH4ecKoe 1 IOypoO4HOe
mIaHupoBanue. 8 kiacc:— M.: Pycckoe cioBo, 2012.
2. IlpumepHOit 0OCHOBHOM 00pa3oBaTeNIbHOM MPOrpaMMbl 00pa30BaTeNbHOTO yupekaeHus. OCHOBHas
mikosia. Cranaaptel BToporo nokosienus / [coct. E. C. CaBunoB]. — M.: IIpocsemenue, 2019 r.
3. HoBommuuckwuit M.W., HoBommackas H.C.., CoopHUK caMOCTOSTENBHBIX padoT 8 ki1.:— M.: Pycckoe
cioBo, 2018.

JInpakTudeckoe odecnevyeHue:
1. Hoommuckuit M.W., HoBommuckas H.C.., Xumus. 8 ki.: Yueoauk.— M.: Pycckoe cioso, 2018.
2. HoBomuuckuit 1.1., HoBommmuckass H.C. Xumus 8 k1. Terpans ansa npaktuueckux padot. « TU]]
«Pycckoe cioBo» - PCy, 2018.

Cnmcok Jutepatypsbl

Humepnem - pecypcoi:

1. Anxumuk: cat mo xumuu. CaiT, nobeauTenb KOHKypca 00pa3oBaTeIbHbIX pecypcoB B PyHerTe,
npoBesieHHOro ®onaom Copoca: 0 XMMUYECKUX BEUIECTBAX U SIBJICHUSX HHTEPECHO, COJIePKATEIbHO,
JOCTYITHO, TIOJIE3HO JUTS IIMPOKOTO Kpyra uynuTaTelied, OT CaMbIX MAJICHBKUX JI0 CTYJICHTOB U yYUTEINEH.
http://alhimik.ru/index.htm

2. MeTtoaudeckue MaTCpHralbl 110 XUMHUH. MeTtoaudeckue MaTepuajibl K YPOKY, OHY6J'II/IKOBaHHLIe B

razere "Xumusa" u3garenabckoro aoma "1 ceHTaops": moapoOHBINH pyOpHKATOP MO TEMaM.
http://him.1september.ru/urok/
3. Mup XxuMHUH: HHTEepEeCcHbIE MaTepuanbl U pakTel My3sel caiita "Mup xumMmun'": XpoHHKa XUMUH,

HOOENeBCKHE TIPEMUU 110 XUMUH, IPOUCXOKACHUE Ha3BaHUH SJIEMEHTOB, UICTOPHU M3 KU3HH BEITHKHX
YUYEHBIX, JTIOOOMBITHBIE (DAKTHI U T.11.

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

4. O06yuarorias SHIMKIONE U : XUMUs. TeopeTuueckrue OCHOBBI 001, HEOPraHNUECKOW U OpraHMYecKon
XUMUH, TECTHI, CIPaBOYHbIe MaTepuansl. http://www.informika.ru/text/database/chemy/START.html

5. IonynsipHast OMONIMOTEKAa XUMUYIECKUX 371eMeHTOB. COOPHHMK NOMYJISIPHBIX CTaTeH, MOCBAIICHHBIX

HUCT OpI/II/I OTKpLITI/I}I, CBOﬁCTBaM, HpI/IMeHeHI/IIO XUMHUYCCKHUX DJICMCHTOB.
http://n-t.ru/ri/ps/
6. XI/IMI/ISL I_HKOJ'IBHa}I OQHIOUKJIIOIIC AU [ CI/ICTeMaTI/ISI/IpOBaHHLIe nu I/IJ'IJHOCTpI/IPOBaHHBIe cnpaBqume
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MaTepI/IaJIBI K IJ_IKOJIBHOMy Kypcy XHUMHH, CUCTEMA HaBUT'alluM, KaK I10 aﬂq)aBI/ITy, TaK U I10 pa:menaM,
cnpaBquHe Ta6JII/II_IbI, METOAbI peLHeHI/IH 3a1a4.
http://www.chemistryenc.h11.ru

7. Ouuuxionenus «Kpyrocser»: xumus. llonynspHsie WUTIOCTPUPOBAHHBIE CTAThH, IOCBSILIEHHBIE
HIUPOKOMY KPYI'y XUMUYECKUX NOHATHI. DHLIUKIIONEIUS PETYISIPHO OOHOBIISIETCS.
http://www.krugosvet.ru/taxonomy/term/51
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