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INOACHUTEJIBHAS 3AIIMCKA

[IporpamMa Kypca BHEYPOUYHOH NEATETBHOCTH «XHUMHUYECKHUN TMPaKTHKYM» pa3paboTaHa s
ydqamuxcs 8-9 KJIaccoB, SBIAETCA JONOJHEHUEM M IPOAODKEHHEM Kypca XHMHHU I JIeTed C
0co0bIMH 00pa30BaTENbHBIMU MOTPEOHOCTSIMH, TE€X, Y KOTO HHTEPEC K MPEMETY BBIXOJIUT 32 PAMKH
y4eOHOH JeATeNIbHOCTU. B CBs3um ¢ 3TUM 3aHATHSA Kypca IO 3TOM NporpaMme MOMOTYT PEUIMTh
CIIEYIOIINE 3a]a4H:

1) yKpenuTh NOJI0KUTENbHYI0 MOTHBALIUIO YUEObI B LIIKOJIE;

2) paciIMpUTh 3HaHHSI 00 OKPYIKaIOIIEM MHPE;

3) nomoaHUTH Kypc XxuMmum 8-9 Kiacca;

4) Hay4uTh TPAMOTHO U OE30IIACHO 0OPAIIATHCS C BEIIECTBAMHU

Kaxnoe 3aHsATHE CBA3aHO C OBJAJCHHEM KaKOTro-JIMOO MPAaKTUYECKOrO HaBbIKa O€30mMacHOU
paloThI C BEIIECTBOM U NMPHOOPETEHHEM HOBBIX IOJIE3HBIX CBEACHUHN O BellecTBax. Yem paHblie
pebsita BOWAYT B OIPOMHBIM YBIIEKATENbHBI MHpP XHMHH, T€M OBICTpee OHHM CMOTYT CTaTh
CaMOCTOSITEJIbHBIMY, WHULMATUBHBIMU, TBOPYECKMMM JIMYHOCTSAMHU. B COBpEMEHHBIX YCIOBHAX
00BEM 3HAHUI PEe3KO U OBICTPO BO3PACTAET, MOITOMY HEOOXOIUMO NPUBUBATH YUAIIMMCS YMEHHUE
CaMOCTOSITENILHO MONOIHTh 3HAHUS, OPUEHTUPOBATHLCS B TOTOKE UH(OpMAIMH, T00YKJaTh HHTEPEC
U MPUBBIYKY K IIOCTOSSHHOMY PAcCIIMpPEHUI0 Kpyro3opa. Bce 310 B 00JbIION Mepe OTHOCUTCS U K
XUMHUYecKoMy oOpa3oBaHuio aereil. Ha 3aHATHSX Kypca B CBOOOJHOM OOLIEHHH C YYMTENEM, B
oOMEHEe MHEHHMSMH C OJHOKJIACCHUKaMHU B XOJI¢ KOJUIGKTUBHBIX JWCKYCCUH 3HAHHS YYalIHXCS
paclIMpsIOTCS U YIIIyOJsIOTCS, BO3HUKAET MHTEPEC K TBOPUECKOM HCCIIeI0BaTeIbCKOW paboTe U
MIPaKTUYECKUM 3aHSATUAM @O0 XUMHM. Takas pabora co3zmaer OosblIME BO3MOXKHOCTU IS
(bopMHpOBaHUS MEXIPEIMETHBIX CBs3ei, 0coOeHHO ¢ (u3MKOH, 3Koyorueil, reorpaduein u
Ouosiorueil, B pa3BUTHH KOTOPBIX OTPOMHAsl POJb NPUHAUICKUT XUMHH. IJTO CHOCOOCTBYET
(OpMHUPOBAHNIO HAYYHOTO MUPOBO33PEHHSL.

JlaHHas mporpamMma INpeaycMaTpUBaeT NMPOBEACHHE MPAKTUYECKUX pabOT M 3KCIEPUMEHTOB,
peuieHue 3ajad, M3y4YEHUE TEOPETUYECKHX OCHOB XUMHH W JKOJIOTHM, HCCIENOBATEIBCKOM M
MIPOEKTHOM paboThl, MPOBEIEHUE TUCKYCCHH, co3aaHue mpe3eHTauui. TeopeTnueckue 3HaHUSA U
MIPaKTUYECKHE HABBIKH, TIOJTYyUYEHHBIC Ha 3aHATHUSX, VISl MHOTUX PEOSAT MOTYT OKa3aThCs 3HAUUTEIBHO
Oosee HIMPOKMMHM, TINIyOOKMMHM M pa3HOOOpa3HbIMH, YEM MPEIyCMOTPEHHbIE MPOTPAMMOMN.
OOBbscHsAETCS 3TO TEM, UTO Ui MHOTUX PEeOAT MHTEPEC K XMMHUM HE OIpaHUYMBAETCS 3aHATUSMU B
IIKOJIe, a MPOJOJKACTCS B BHUJIE CAMOCTOSATENbHOM paboThl J0Ma, B MPOLIECCe YTEHHs Hay4dHO-
MTONYJIAPHOM JINTEPATYPhI U 1aKe CIIENUAIBLHOM JINTEpaTyphl, U3y4eHUs caiToB B IHTEpHETE.

Heab:  ¢dopmupoBaHME  TO3HABATENBHOTO  HMHTEpeca K  XHMHUHM,  JAMCHHUIDTHHAM
€CTECTBEHHOHAYYHOTO [UKJIA; MOArOTOBKA K MPOJIODKCHUIO0 00pa30BaHus U OCO3HAHHOMY BBIOOPY
npodeccun.

3agauu:

*  COBEPIICHCTBOBATh HABBIKH XUMHYECKOTO IKCIIEPUMEHTA;

* MOATOTOBUTH yUaIIUXCS K MPAKTHUYECKON AESITETbHOCTH;

*  CO3JaTh YCJIOBHS JIJI1 COBEPIICHCTBOBAHUS PabOTHI C KOMITBIOTEPOM, TIONCKA HEOOXOMMOMN

WH(GOPMAIIH, TIOJATOTOBKH IPE3CHTAINH, 3aIUTHI CBOUX PadoT.

*  pa3BHUTh TBOPUYECKYIO aKTUBHOCTH, MHUITUATHUBY W CAMOCTOSITEIIbHOCTh YYAITUXCS;

* chopmupoBaTH MO3UTUBHBIN OCO3HAHHBIN BEIOOD Mpodeccuu;

*  pa3BHBATh ITIO3HABATEIIHHBIC HHTEPECHI U TBOPUECCKUE CIIOCOOHOCTH;

* (QopmupoBaTh HAYYHYIO KapTUHY MHpA.
OcobenHocmu peanuzayuu NPoOcPammbl

CogepxaHne Kypca UMeeT OCOOEHHOCTH, OOYCIIOBJICHHBIE, BO-TIEPBBIX, 3ajauaMd pPa3BUTHS,
00yYeHHS ¥ BOCITUTAHUS yYAIIUXCs, 33JaHHBIMU COIIMAIBHBIMUA TPEOOBAaHUSIMU K YPOBHIO Pa3BUTHS
WX JIMYHOCTHBIX M TO3HABATEIbHBIX KAYECTB; BO-BTOPBIX, MPEIMETHBIM COICPKAHHUEM CHCTEMBI
OCHOBHOTO O0IIeT0 00pa3oBaHMs; B-TPEThUX, NMCUXOJOTHYECKUMH BO3PACTHBIMU OCOOEHHOCTSIMU
00ydJaeMbIX.

Bunm nearenbHOCTH:
- TO3HABaTeIbHAA IEeITEIbHOCTD
- MPOOJIIEMHO-IIEHHOCTHOE OOIIIEHHE



- IPOEKTHAsl JeSITEIbHOCTD
- UTPOBAs JESATEIBHOCTD

@dopMbl  OpraHu3alMM I03HABATEIbHON JIEATENILHOCTH OOydYaroIuxcs MOJOMparoTcs B
COOTBETCTBUHM C YYE€OHBIMH BO3MOXKHOCTSMH M YPOBHEM C(OPMHUPOBAHHOCTH IO3HABATEIHHBIX
cnocobHocTe  oOydaromuxcs. [lpenmoutenue otgaercs  cnenyrommMm  GopMaM  pabOTHI:
caMoCTosITeNbHas paboTa Ha/l TCOPETUYECKIUM MaTEePHUaIoM IO 0O0OIICHHBIM IJIaHAM JIeSITeIbHOCTH;
pa0oTa B rpynnax npu BbIIIOJHEHUH JJAOOPAaTOPHBIX U MPAKTHUECKUX PAOOT, SKCIIEPUMEHTAIBHBIX U
NPOEKTHBIX  3aJaHuif; MyOJMYHOE  MPEACTAaBICHHE  PE3YJIbTaTOB  MCCIENOBAHUM,  HMX
apryMeHTHPOBaHHOE OOOCHOBAHHUE U JP.

Ha xaxxnom stane oOyueHust BeIOMpaeTcsi TeMa paboThl, KOTOpast MO3BOJISIET 00eCieynBaTh OXBAT
BCEIl COBOKYITHOCTH PEKOMEH/IYyEMbIX B IPOrpaMMe MPaKTHUECKUX YMEHHUH u HaBbIKOB. IIpu 3ToM
YUUTBIBAETCS MMOCHIBHOCTh BBIIOJHEHHS paOOTHI AJisi 00y4YaroMMXCsi COOTBETCTBYIOIIETO BO3pAcTa,
ero oOIIeCTBEHHAs ¥ JIMYHOCTHAsI LIEHHOCTh, BO3MOKHOCTb BBIIIOJHEHUs pabOThI IIPU UMEIOLIECs
MaTepHabHO-TEXHUYECKOH 0asze. bonbioe BHUMaHue oOpariaeTcst Ha o0ecredeHrne 6e30MacHOCTH
TpyAa oOyyaromMXCsl IPU BBIMOJIHEHUH padoT ¢ JJabOpaTOpHBIM 000PYAOBAaHUEM U XUMUYECKUMU
peakTHBaMu, COOJIOACHUE MTPaBIII 0€30MaCHOCTH IPU paboTe ¢ mpubopamu.

Mertonbl u cpeacTBa 00yueHHs HalpaBlIeHbl HA OBJIQJICHUE OOYYaroIMMUCS YHUBEPCATIbHBIMU
Y4EOHBIMH JACHCTBUSIMH U CIIOCOOAMU JIESTEIFHOCTH, KOTOPHIE MO3BOJISAT UM OCYIIECTBIIATH TIOMCK
uHbOpMallUM U €€ aHalu3, OCYIIECTBIIATh SKCIEPUMEHT, MPOBOAUTH y4yeOHbIE MCCIIEJOBAHUS,
pa3pabaThiBaTh MPOCKTHI.

Mertozbl ¥ IpUeMBbl pabOTHI:

*  CEHCOCPHOE BOCHPHSATHE (JICKIHH, TPOCMOTP BUACO(DUIHLMOB, );

* mpakTuyeckue (1abopaTopHbie padOThI, IKCIIEPUMEHTHI);

*  KOMMYHHUKAaTHBHBIE (IHCKYCCHH, O€CE/IbI, POJIEBHIC UTPHI).

Cpok peanusayuu 0onoIHumenbHou 06pazo8amenbHOU NPOSPaAMMbL

[Tporpamma Kypca BHEYpOUHOH AESITENbHOCTH « XUMUYECKUH TPAKTUKYM» pacCuMTaHa Ha 2 roja.
Kypc coctout u3 68 yueOHbIx yacoB (8 kiacc- 34 gaca, 9 knacc-34 yaca) u3 pacueta 1 yueOHbII yac
B HEJIEIIIO.

COJIEP KAHUE KYPCA BHEYPOUYHOMU JESTEJTbHOCTHU «XUMUYECKUI
INPAKTUKYM»

Coaepixanue nmporpamMmMbl Kypca BHEYPOUYHO AesATe/bHOCTH 8 kiaace (1 rox o0yyeHus
— 34 yaca)
Tema 1. 3HakomMcTBO ¢ J1abopaTopHbBIM 000pyn0oBaHneM (4 yaca)
[IpaBmiia TexHUKH 0€30IaCHOCTH NpHU padore B kabuHere XuMHU. JlabopaTopusi KaOMHETa XUMHHU:
peakTuBbl, Tocyna, oOopynoBaHue. JlaboparopHoe oOopyaoBaHue. JleMOHCTparMoHHOE
ob0opynoBanue. HarpeBatenbHble mpuOopbl 1 HarpeBanue. [IpaBuia moiap30BaHUs HarpeBaTEIbHBIMU
npubopamu. Anmnapart Kumnmna, razomerp. BrITskHOM 1IKad U €ro MCrosib30BaHUE AJIS IPOBEICHHUS
onbITOB. MydenbHas neub. PeakTuBbl 1 ux kiaccel. TexHuka 6e30macHoCcTH IpH padboTe B kabuHeTe
XUMHUH. Mepbl IEpBOI OMOIIY TPU XMMHUYECKHUX 0KOTaxX U OTPaBJICHUSIX.
Tema 2. Boxga. PactBopsl (7 yacoB)
Bona — ocnoBa xxu3nu Ha 3emute. Bona B ObiTy. ConepxaHue, COCTOSSHUE U POJIb BOJIBI B OpTaHU3ME
yenoBeka. Boma — yHuMBepcanbHbI pacTBOpUTENnb. PacTBopbl. IlpuroroBieHune pacTBOpOB.
PactBopuMocTe. MaccoBas 107151 paCTBOPEHHOTO BEIIECTBA B PACTBOPE. 3a/1a4M HA IPUTOTOBIICHHE
pacTtBopoB. Pelenue 3a1au ¢ UCIIOIb30BAaHUEM MTOHATHS MAcCOBas 10151 pACTBOPEHHOTO BEILIECTBA.
Tema 3. Bo3ayx. CocTas Bo3ayxa (6 yacoB)
Kucnopon. Oxcupasl. 'openune. VcTtounuku 3arps3HeHHs] Bo3ayXa. BbIOpockl aBTOTpaHCHOpTA.
VIcTOYHMKM pagMoakTUBHOTO H3MydeHHs. Kucrmopoa M 030H — auIOTpOnHBIE MOJIU(UKAIINH
kuciopona. Kpyrosopot kucinopona. [Ipobiema 030HOBBIX nbIp. Bo3myx — Hemcuepriaemoe Chiphe.
A30T — OCHOBHas yacThb Bo3ayxa. IIpuMeHeHne azoTa. DKCIEPUMEHTHI ¢ KUCIOPOJIOM: MOITYYEHHE
KHUCJIOpOJia, CKUTAHWE KHUCIOpOJa, aToMapHbd kuciopon. Bomopon. Kpyrosopor Bomopona,
coJiep’KaHue BOJIOPOAA B KOCMOCE, ICTOYHUKH BOAOPOJa HA 3EMJIE.



Tema 4. IlpupyueHnnbl, HO onacHbI (8 yacoB)

Kucnotel u pabota ¢ Humu. Pacro3naBanue KUCIOT U UX cBoiicTBa. MHaukaTopbl. CepHast KMCIIOTA.
[lepBasi momoIIb NMPH KUCIOTHBIX OXKOTaxX. A30THas KucioTa. HeoObluHbIe CBOMCTBAa a30THOU
KUCJIOTHI. TpaBiieHHe a30THOM KHCIOTOH MeTaioB. Ilomyuenume mon Tiaroi «Oyporo rasay.
PacnioznaBanue a3oTHoM kuciorel. Hutpatbl. CBoiicTBa HUTpPAaToB — COJIEH a30THOM KHCJIOTHI.
Ob6napyxenue HutpatoB. CossiHas, UM XJIOpoBoaopoaHas kuciorta. [1l€noun u paboTta ¢ HUMH.
CoiicTBa menoueit. OOHapy)eHHE MIENoUeH U meiouecoepKauux npoaykroB. [lepas momours
IIpH IEJIOYHBIX OXKorax. SmoButeie conmu u pabora ¢ HuUMH. [lepBas momoils MpU OTpaBICHUU
COJIAIMH TSDKENBIX MeTaIoB. OcaxkaeHue TsHKEIBIX MOHOB C MOMOIIBI0 XMMUYECKUX PEAKTHUBOB.
l'oproune BemiecTBa M cMecu. B3pbeiBuaThie M roproure BemecTBa. OmnacHble Ia30BbIE CMECH.
Opranuveckrie pacTBOPUTENH. AIETOH U €ro CBOMCTBA. AIIETOH Kak pactBoputens. HedTh u
HedrenpoaykTel. CBeva. MicTopusi BOSHUKHOBEHUS CBeUr. Buibl cBEYEi.

Tema 5. Xumnueckue peakuuu (9 4yacos)

THunbl XUMUYECKUX PEAKIMI B HEOPraHUYECKOW XUMUU. Y paBHEHUS] XUMUUECKUX peakluil. 3aKoH
COXpPaHEHHUs Macchl BellecTB. PacdeTsl MO0 XMMUYECKUM YpaBHEHUSM. Peakiuu MOHHOTO OOMeHa.
['eneTnueckasi CBsI3b MEXIy KjaccaMu COoeIUHEHHH. OKUCIUTEIbHO-BOCCTAHOBUTELHBIE PEAKIIUN
(OBP).

9 kJuacc (2 rox o0yuyenusi — 34 yaca)

Tema 1. TeopeTudeckne 0CHOBbI XUMMH (8 YacoB)

[Tepuonnueckuii 3axoH /. 1. MenaeneeBa, CTpoOeHHME aTOMOB U CBOWCTBA XMMUYECKUX 3JIEMEHTOB.
Buapsl XxuMuueckod CBSI3M, THUMBl KPUCTAIMYECKUX PEIMIETOK. JJIEKTPOHHBIE M CTPYKTYPHBIC
dbopmynbr BemectB. CreneHb okuciaeHus. Asuorponus. Kiaccuduxamus U HOMEHKIATypa
HEOPraHUYECKHX BEIIECTB. XapaKTEPHbIE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTAHMYECKUX BEILIECTB.
Knaccudpukanus xumuueckux peakuuif. CocTaBieHHE ypaBHEHHH XHMHUYECKUX PEaKIIMH.
OKHCIIUTENbHO-BOCCTAHOBUTENbHBIE — peakiuu.  OKUCITUTENb, BOCCTAHOBHUTENb.  lIporeccsl
OKHCJICHHUS U BOCCTAHOBJICHHUSA. DJIEKTPOIUTHUECKas Arccorualus. Peakiy nonHoro ooMeHa.
KauecTBeHHbIEe peakiii HAa KATUOHBI U AHUOHBI.

Tema 2. PacueTHble 3a1a4u 1o xumuu (13 yacoB)

Xumnueckue Gpopmynsl. Pacuersl mo xumudeckum (GopMysiaMm ¢ UCIOIb30BAHHEM OTHOCHUTEIBHBIX
aTOMHBIX M MOJEKYJISIpPHBIX Macc. OmpeneneHne XUMUYecKuX (opMyll U3 JaHHBIX O MacCOBOM
COOTHOLIEHUH IEMEHTOB. MOJb — eAMHHUIA KOJIM4ecTBa BenlecTBa. MoisipHas macca. Pacyerst ¢
UCIONIb30BaHUEM TMOHATHS MOJb. OOBEMHBIE OTHOIICHHUS Ta30B MPU XMUMHUYECKUX PEAKITHSIX.
OTHOCHUTENBHAS TIIOTHOCTD Ta3a. OnpeaeneHne UCTUHHON (OPMYJITBI XUMHUYECKOTO COSAMHEHUS 110
MOJIEKYJISIPHOM Macce. PacdeTsl o ypaBHEHUSIM XUMHUYECKUX peaklHil. 3aKOH COXpPaHEHUsI MaCChl
BemiecTB. PacctaHoBka KOA(G(OUIIMEHTOB B ypaBHEHUAX XUMHUYECKUX peakuuil. PaccranoBka
kod¢durirenToB B ypaBHeHUs1x OBP meTonoM anekTpoHHOTro OanaHca; YIpaxXHeHHs B pacCTaHOBKE
kod(purmentoB B ypapHeHUssx OBP. PacdeTsl mo ypaBHEHUAM XUMHUYECKHUX PEAKITAMN.

PacueTsl Mo ypaBHEHHSIM XWMHUYECKHX PEAKIMi, KOTJa OJWH M3 PEareHTOB COACPKUT MPUMECH.
MaccoBast 1 00bEMHast 01 BEIXOa MPOAYKTA PEAKIIUU OT TEOPETUIECKH BO3MOKHOTO. PacyeTsl mo
YpaBHEHHUSM XUMHYECKUX PEaKIUi, KOT/1a OJJMH U3 peareHToB JaH B n30bITke. PactBophl. CriocoOs!
BBIPQKEHUS COJIEpPIKaHUs BEIIECTB B pacTBopax. MaccoBas M oObeMHas JOJS PacTBOPEHHOTO
BemiecTBa. Pacderpl, CBS3aHHBIE C MCIOJIB30BAaHWEM IUIOTHOCTH pacTBOpoB. Pasz0aBieHue u
KOHIIEHTpUpPOBaHUE pacTBOpoB. CMelleHrne pacTBOPOB PA3HOI'O COCTaBa.

KoMOuHMpOBaHHBIE 3a1aUH.

Tema 3. Be3necymas xumus (13 yacoB)

[ToBapenHas conb u €€ cBoiicTBa. [IpumeHeHue xyopuaa HaTpUsl B XO35WCTBEHHOW NIE€ATEIBHOCTH
yenoBeka. [loBapeHHas conb B opranusme yenoseka. Korga conmp — sa. [Iuma ¢ Touku 3peHus
XUMUKa. benmku, ®upsl U yrieBoapl. MUKpO3JIEMEHTBl U MakpodieMeHThl. Buramunsl. [Iumessie
nobaBku. XUMHS M aBTOMOOMIb. M3 dero nmemaror aBroMoOMiIn. TOIIMBO i1 aBTOMOOWIIEH.
Kopposus mMetamioB B pa3iUyHBIX Cpelax U CIIOCOOBI 3aIIUTHI OT He€. DKOJIOrHUecKHe MpoOIeMbl,
CBSI3aHHBIE C HCIIOJIb30BAHMEM aBTOMOOWIBLHOTO TpaHcmopra. [lapdromepus u kocmeruka. [lyxwu,
TyasieTHass M mapdioMepHass BojJa, OJEKOJIOHbL. Kpembl, J10ChOHBI, TOHUKHU. JlekopaTuBHas
KOCMETHKA: MYJIpbl, MOMaJIbl, TYIb JJI PECHUI], TEHU ISl BEK. XUMHUYECKUE CPEACTBA TMTHUEHBI.
CpenctBa yxoia 3a 3y0amH: THOPOIIKH, MACThl, AJIUKCHPHI IS MOJOCTH pTa. JlezomopaHThl u
anTunepcnupanThl. [llammyHu, KOHIUIIMOHEPHI U Oanb3aMbl Tt BoJoc. CHHTETUYECKHE MOIOIIUE



cpenctBa. CtupanbHble mopomku. OtOenuBarenu. Xumus W MmeaunuHa. JlekapcTtBa u siasl B
JIpeBHOCTU. AHTHIOTHI. AHTHUOMOTHKY. [lomatHss anteuka. CpencTBa mepBoil MOMOIIH. ANTEYHbINA
1on 1 ero cBoicTBa. «3es€HKa» WIKM PacTBOP OPHJIMAHTOBOTO 3€JIEHOT0. ACIIUPUH U €r0 CBOICTBA.
[Tepekuch Bogopoa u €€ corcTBa. [lepmaHranat Kanus v €ro cBocTBa. MuUHEpalIbHbIE PECYPCHI:
TM0JIE3HbIE UCKOMaeMble, OJaropoJHble METaUIbl M JAparoleHHble KaMHU. XHUMHUS B 3€MIICJICIIHH.
ITouBa m e€ Buabsl. OCHOBHBIE MaKpO- W MHUKPOIJIEMEHTHI, HEOOXOJMMEBIE HJsi pOCTa H
KU3HEICSITSIIbHOCTH pacTeHUi. Bupl y1oOpeHuil, nX XUMHUYECKUA COCTaB.

[TecTumuas! 1 repOUIUABI. DKOJIOTHYECKHUE TPOOIIEMBI, CBA3aHHbBIE C UX HCIOJIb30BAHUEM.
OCHOBHBIE HaIlpaBJICHUS XMMHU3ALUUU CEIBCKOrO0 XO3SMCTBA. XUMHS CTPOUTEIBHBIX MaTEPHAIOB.
CrpoutenbHble MaTepHAbl IMPOIUIOTO, HACTOSIIEro M Oymymero. M3BecTh Kak CBS3YIOIIUI
marepuan. KpacHblii W TiauHSAHBIA Kupnud. CunukatHeld kupnud. llement. CrtpoutesibHbIC
pacTtBophbl. AcOecTorieMeHTHbIC u3zenus. CTpOUTeNbHbIC THIICOBBIC U3/eNs. beToH 1 jkene300eToH.
JlpeBecuHa, JpPEBECHOBOJOKHUCTBIE M JIPEBECHOCTPYKEUHBIE IUIMThl. XHMMUYHUCTKAa Ha JIOMY.
Vnanenue nsteH. BrbiBeqeHHME KUPHBIX W MAC/SHBIX IMAT€H. BbiBeleHHE IBETHBIX MATEH
OpraHUYecKOro mnpoucxoxjaeHusd. Ha kyxHe u B BaHHOW. MBITbE M UYMCTKA NOCY[bl. Y JaJeHHE
Hakunu. YucTka u3genuii u3 MetamwioB. Yuctka, MbITbE U 1e3MH(EKINS BaHH, PAKOBUH, YHUTA30B,
IUTUTOYHON KepaMUKU. Y AaleHue p>KaBurMHbl. MBITHE MOJIOB U OKOH. YX0/ 3a Mebenbio. [lone3nbie
COBETHI 10 yOopke noma. MHcekTuuabl u peneuieHTsl. bopeba ¢ Tapakanamu. bopsba ¢ myxamu.
Bbopnba ¢ monbio. bopsba ¢ rpeizynamu. bopnba ¢ 1oMoBbIM rpudkoM. O TexHHKE 6€30MacHOCTH U
Mepax MpeoCTOPOKHOCTH MIPH UCTIOJIb30BAaHUHN OBITOBOM XUMHUH.

INJTAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIBTATbHI

KYPCA BHEYPOUHOMU JESATEJbHOCTU «XXUMUYECKHUA MIPAKTUKYM»

JInyHOCTHBIE pe3yJIbTaThI
OOyyaromuiics MOJIyYUT BO3MOKHOCTH JIJ1s1 (JOPMUPOBAHUS CIETYIOMIUX JINIYHOCTHBIX Y'Y /I

* OmpeneNeHre MOTUBALMU U3YYEeHUs y4eOHOro MaTepHana;

* OICHMBAaHUE yCBAaMBAEMOro y4yeOHOro maTepuaia, UCXOASl U3 COLMAIBHBIX U JIMYHOCTHBIX
LIEHHOCTEH;

* TOBBIIIEHUE CBOET0 00Pa30BaATEIHLHOTO YPOBHS U YPOBHS TOTOBHOCTH K M3YYEHHIO OCHOBHBIX
HMCTOPUYECKUX COOBITUM, CBSI3aHHBIX C PA3BUTHEM XHUMHUHU U OOIIIECTBA;

* 3HaHWE MPaABUJI IOBEACHUS B UYPE3BbIYANHBIX CUTYAIIMSIX;

*  OIEHMBAHUE COIUAIBHOIN 3HAUUMOCTH NMPOodeccuii, CBI3aHHBIX C XUMUECH;

* BIAJCHHE TMpaBuWiIaMH Oe30MacHOro OOpameHus ¢ XUMHUYECKUMHU BEIIECTBAMHU U
000py1I0BaHUEM, MPOSIBJICHUE IKOJIOTMUECKOH KYJIbTYpPHI.

MeTanpeameTHblie pe3yabTaThl
PeryasituBHble.
OOyyaromuiics MOJIyIUT BO3ZMOKHOCTH 7151 (JOPMUPOBAHUS CIETYIOMINX PEryISTUBHBIX Y Y /I

*  IeJiernojiaraHue, BKIII0Yas MOCTAaHOBKY HOBBIX IIeNIeH, Tpeo0pa3oBaHue MPaKTUYECKON 3a1auu
B MM03HABATEJIbHYI0, CAMOCTOATEIbHBINA aHATN3 YCIOBHUI JOCTH)KEHHUS 11€7TM HAa OCHOBE yuéTa
BBIICTICHHBIX YYUTENIEM OPUEHTHPOB JCUCTBUS B HOBOM y4eOHOM MaTepHare;

* TUTAHHPOBAHUE MTyTHU JOCTHIKEHUS LIETIEH;

* YCTaHOBJICHHE LEJIEBBIX TIPUOPUTETOB, BbIIEICHHE AIbTEPHATUBHBIX CIIOCOOOB TOCTHKEHUS
1esn ¥ BbIOOp Hanbomnee 3¢ (heKTUBHOTrO crocooa;

*  YMEHHE CAMOCTOSITEIbHO KOHTPOIUPOBATH CBOE BpEMS U YIPABIISTH UM;

* YMEHHE MPUHUMATh PEUICHUS B MPOOJIEMHON CUTYaIIHH;

* IIOCTaHOBKA y4eOHBIX 3aJ]a4, COCTaBJICHHUE IJIaHA U MOCJIEJ0BATEIbHOCTHU JEHCTBHIA;

* opraHu3zauus pabouero MecTa MpH BBINOJIHEHUH XUMUYECKOTO SKCIIEPUMEHTA;

* MPOTHO3UPOBAHUE PE3YJIbTATOB OOYUCHHsI, OICHHWBAHHE YCBOCHHOI'O MaTepHaia, OIeHKa
KayecTBa W YPOBHS TOJYYEHHBIX 3HAHUM, KOPPEKUHUs IUJIaHa U crocoda AeWCTBUSA TNPHU
HEO0OXOTUMOCTH.

ITo3HaBaTebHBIC
OO0yuaromuiicst MOTYyYUT BO3MOKHOCTD 11 (JOPMUPOBAHUS CIICAYIONMINX MO3HaBATENbHBIX Y Y /1:
* TIOHMCK U BBIJIeJIeHHE HH(OpMAIIUK;



aHaJIM3 yCIIOBUM 1 TpeOOBaHUI 3a/1a4H, BEIOODP, COMOCTABICHUE M 0OOCHOBAHHE CIIOCO0a
peLeHHs 3a/1a4H;

BbIOOp Hambonee >(PPEeKTHBHBIX CHOCOOOB pEHICHUS 3aJauyd B 3aBUCUMOCTH OT
KOHKPETHBIX YCIIOBUH;

BBIJIBUKCHUE 1 000CHOBaHHE THIIOTE3bI, BEIOOP criocoba e€ mMpoBepKu;
CaMOCTOSITENIbHOE CO3JIaHHE aJIrOpUTMa JESATEIBHOCTH IPH pEIIeHHH MpodiemM
TBOPYECKOT'O M TOUCKOBOT'O XapaKTepa;

YMEHUSI XapaKTepHU30BaTh BEIIECTBA 110 COCTaBY, CTPOCHUIO M CBOHCTBAM;

OIMCHIBAHUE CBOWCTB: TBEPIBIX, JKUAKHUX, Ta3000pa3sHBIX BEIIECTB, BBIICICHHE HX
CYIIECTBEHHBIX MTPU3HAKOB;

n300pakeHNe cocTaBa MPOCTEUIINX BEUIECTB C IOMOIIBI0 XHUMHUYECKUX (opMmyn u
CYIIHOCTH XMMHUYECKHX PEAKINH ¢ TOMOIIBI0 XUMHUUECKUX YPAaBHEHHUIA;

NpoBeeHUEe HAOIIOACHUHM, ONMCAaHWE TNPU3HAKOB W YCIOBHHM TEUCHHS XUMHUYECKHUX
peakuuii, BBITOJHEHUE XHMHUYECKOTO AKCIIEPUMEHTA, BBIBOABI HAa OCHOBE aHAIN3a
HaOJIOACHNH 32 SKCIIEPUMEHTOM, PEIICHHE 3314, TOJyYeHHEe XUMUYECKON HHPOPMaLIuu
U3 Pa3IMYHBIX HCTOYHUKOB;

yMEHHE OPTraHU30BBIBATh UCCIIEJOBAHHE C LENBIO IIPOBEPKH TUIIOTES;

YMEHHE JIeaTh YMO3AKIIOUeHUs (MHAYKTUBHOE ¥ [0 aHAJIOTHUH) U BBIBOJIBI,

yMeHHE O0BEKTHBHO OIIEHWBATh MH(POPMAIIMIO O BEIIECTBAX U XMMUYECKHUX MpoIleccax,
KPUTHUYECKH OTHOCUTHCS K TICEBAOHAYYHON HH(MOPMAIHH.

KoMmyHuKaTuBHBIC
OOyyaromuiics MoJIy4uT BO3MOXKHOCTB /1711 POPMUPOBAHUS CIIEIYIOIIMX KOMMYHUKaTUBHBIX Y'Y 1:

IIOJIHOE ¥ TOYHOE BBIPA)KEHHME CBOUX MBICIIEH B COOTBETCTBUHU C 33JjauaMU U YCIOBHUSIMU
KOMMYHUKaIIH;

a/IeKBaTHOE UCII0JIb30BAaHUE PEUEBBIX CPECTB JJIs yHacTUs B AUCKYCCUU U apryMEHTaIH
CBOEH NO3MILIMHU, YMEHHE MPEJCTABIATh KOHKPETHOE CO/EpIKaHUE ¢ COOOIEHHEM €ro B
MUCBMEHHOM W  YCTHOM  ¢opme, OIpeaereHrue CrnocoOboB  B3aUMOJACHCTBUS,
COTPYZHHUYECTBO B MTOMCKE U cOope HH(pOopMaIH;

OIlpeJieNIeHue CIocOO0OB  B3aUMOJCWUCTBUS, COTPYJHHUYECTBO B TIOMCKe U cOope
nH(popMalnH, y4acTue B JUaJIOre, INIAHUPOBaHUE 001X CTOCOO0B pabOThI, TPOSIBICHUE
YB)KUTEIBHOTO OTHOLIEHMS K IPYTUM YUaIllUMCS;

OIMCAaHUE COAEP KAHMSI BBIIOIHIEMBIX AEUCTBUN C IIEJIBI0 OPUEHTUPOBKU B IIPEIMETHO-
MIPaKTUYECKON AESITETbHOCTH;

YMEHHS YUYUTHIBATH Pa3Hble MHEHUS U CTPEMUTHCS K KOOPAMHALIMY PA3IMUHBIX MO3UIUI
B COTPY/IHUYECTBE;

(dhopMynupoBaTh COOCTBEHHOE MHEHHE U TIO3UIIHIO, apTYMEHTHPOBATH U KOOPAUHUPOBATH
e€ C MO3MLMAMH NApTHEPOB B COTPYJHHUYECTBE NMPH BHIPAOOTKE OOIIEro pemeHus B
COBMECTHOH JICATCILHOCTH;

OCYIIECTBIISITh B3aMMHBIA KOHTPOJIb U OKa3blBaTh B COTPYAHMUYECTBE HEOOXOAUMYIO
B3alMOIIOMOIIb;

IUTAHUPOBATh O0IIME CIOCOOBI PabOThI; OCYIIECTBIATh KOHTPOJb, KOPPEKIUIO, OLEHKY
neicTBuil mapTHEpa, yMeTh yOex1aTh;

pa3BUBaTb KOMMYHUKATHBHYIO KOMIIETEHIMIO, HCIONB3YySl CpEICTBA YCTHOM U
MMCbMEHHOW KOMMYHHUKAIlMM TpHU paboTe ¢ TEeKCTaMU Y4YeOHHMKa W JIOMOJHUTEIbHOM
JUTEPaTypOi, CIpaBOYHBIMHM TaOJIMIIAMHU, MPOSBIATH TOTOBHOCTh K YBa)KEHUIO HHOM
TOYKH 3pEHUS MIPU 00CYKIEHUU PE3YyJIbTAaTOB BBHIIIOJHEHHOW PabOTHlI.

IIpenmeTHble pe3yJibTaThI

OO0yyarmuiicst HAayYUuTCs:

MIPUMEHSTH OCHOBHBIE METO/IbI TO3HAHMS: HAOII0ACHUE, U3MEPEHNUE, SKCIIEPUMEHT;
OINMCBHIBATh CBOMCTBAa TBEPABIX, JKUAKHX, Ta3000pa3HBIX BEIIECTB, BBIIEIAS UX
CYLIECTBEHHbIE IPU3HAKHY;

PacKpbIBaTh CMBICI 3aKOHA COXPAHEHUsI MAaCChl BELIECTB, aTOMHO-MOJIEKYJIIPHOM TeOpHUU;
pa3nuyaTth XMMHUYECKHE U (U3UUECKUE SBICHHS, Ha3blBaTh MPHU3HAKH U YCIIOBHSA
MPOTEKaHMs XMMUYECKHUX peaKIuii;




coOmro1aTh npaBuiia 6€30MacHON paboThI TPH MPOBEECHUN OTBITOB;

MOJTH30BaTHCS JTAOOPATOPHBIM 000PYIOBAHUEM U TTOCYI0M;

MOJTy4aTh, COOUPATH Ta3000pa3HbIE BEIIECTBA U PACIIO3HABATH UX;

XapakTepu3oBaTh (U3NYECKUE M XHMMHUYECKHE CBOWMCTBA OCHOBHBIX  KIIACCOB
HEOPTraHUYECKUX COCTUHEHUH, TPOBOIUTH OMBITHI, IIOATBEPIKIAIOIINE XUMHUUECKUE
CBOWCTBa W3YYEHHBIX KJIaCCOB HEOPraHMYECKUX BEIIICCTB;
PacKphIBaTh CMBICT TOHSATHS «PACTBOP», BBIYHCISATH MACCOBYIO JOJIO PacTBOPEHHOTO
BEIIECTBA B pPAacTBOpe, TOTOBHUTh pPACTBOPHI C ONpPEIACIEHHOH MAacCOBOW JOJICH
PacTBOPEHHOTO BEILIECTBA;

XapaKTepU30BaTh 3aBUCUMOCTH (DM3MUECKHUX CBOMCTB BEIIECTB OT THUIIA KPUCTATTMICCKOM
PEIIETKY, OTPEACIATh BUJ XUMHUECKOW CBSI3M B HEOPTraHMYECKUX COSJIMHEHUSIX;
PACKpbIBATH OCHOBHBIC IIOJIOKCHHUA  TCOPHU BHGKTpOHHTquCKOﬁ Jucconuanuu,
COCTABIISATh YPAaBHEHUS AJICKTPOJIMTUYCCKON TUCCOIMAIMU KHUCIIOT, MIeJI0YeH, coJiel u
peakiii HOHHOTO OOMEHa;

PACKpPBIBATL CYIIHOCTHL OKHCJIMTCIBbHO-BOCCTAHOBUTCIBHBIX peaKuHﬁ, OIPCACIIATh
OKHCIUTEIh M  BOCCTAHOBHUTEJIb,  COCTaBJSITH  YPaBHEHUS  OKHUCIHMTEIBHO-
BOCCTAaHOBUTCIIBHBIX pCaKHHﬁ;

Ha3bIBATh Q)aKTOpBI, BJIMAIOIIMEC HA CKOPOCTH XUMHYECKOUI pCaKkuuu;

XapaKTepU30BaTh B3aMMOCBSI3b MKy COCTABOM, CTPOSHHEM U CBOMCTBAMH HEMETAJLJIOB
1 METAILJIOB,

IMPOBOAWTL ONBITHEI IO IMOJIYYCHHIO M H3YYCHHUIO XHMHUYCCKHX CBOIICTB Pa3InYHBIX
BCIIICCTB;

IpPaMOTHO 00paIaThCsi C BEMIECTBAMU B IIOBCETHEBHOM KH3HH.

OOVYarOIMNACS HOIYYAT BO3MOKHOCTh HAVUUTHCH:

BBIIBUTATh M MPOBEPATh IKCIEPUMEHTAIBHO THUIOTE3bl O XHUMHUYECKHX CBOWCTBAX
BEIIIECTB Ha OCHOBE WX COCTaBa M CTPOEHUS, UX CIIOCOOHOCTH BCTYNAaTh B XMMHYECKUE
peaKIMy, O XapaKTepe U MPOIYKTaX PA3TMUYHBIX XUMUUYECKUX PEaKILINii;
XapaKTEpPU30BaTh BEIECTBA [0 COCTaBY, CTPOCHHUIO M CBOMICTBaM, YCTAHABIMBATh
MMPUYUHHO- CIICACTBCHHBIC CBA3H MCXKIAY JAHHBIMU XapaAKTCPUCTHKAMH BCUICCTBA,
COCTABJIAATb MOJICKYJIAPHBIC W ITOJIHBIC MOHHBLIC YPaBHCHUSA IO COKpaHIéHHBIM NOHHBIM
YpaBHEHUSIM;

IMPOTrHO3UPOBATH CIIOCOOHOCTD BEUIICCTBA IMPOSABJIATH OKHUCJIIUTCIIbHBIC NI
BOCCTAHOBUTEJIBHBIE CBOMCTBA C YUETOM CTENEHEH OKUCIIEHUS 3JIEMEHTOB, BXOJSIINX B
€ro COCTaB;

BbBIJIBUT'aTb W IMPOBCPATH OSKCICPUMCHTAIBHO THIIOTE3bl O PE3YyJIbTaTax BOSI[GI\/’ICTBI/ISI
pa3nuYHbIX ()aKTOPOB HA U3MEHEHUE CKOPOCTU XUMUYECKOHN peaKinu;

HCIOJIb30BaTh MPUOOPETEHHBIE 3HAHUS ISl SKOJOTMYECKA TPAMOTHOTO TOBEICHHS B
OKpYKarollei cpee;

HCIOJIb30BaTh MPUOOPETEHHBIE KITFOUYEBhIE KOMIIETCHIIUU TPY BBIMIOJTHEHUN TIPOEKTOB U
pelieHnrn y4yeOHO- HCCIeAOBaTeNbCKUX 3a/ad 10 HW3Y4YEHHIO CBOMCTB, CIIOCOOOB
MOJIYYEHUS U PaCllO3HABAHUSI BEIIECTB;

O00BEKTUBHO OIEHUBATh HHPOPMAITUIO O BEUIECTBAX U XUMHUUYECKUX MPOIIeccax;
OCO3HaBaTh 3HAYEHUE TEOPETUYECKUX 3HAHUW MO XUMHHM 1 MOPAKTHYECKOM
JeSITEIbHOCTH YEJIOBEKa;

Cco3aaBaTb MOACIIHU U CXEMBI JJIs1 pCHICHUA y‘—Ie6HI)IX M IIO3HAaBaTCJIbHBIX 3a/1a4, IIOHUMATh
HEO0OXOIUMOCTb COOIOACHUS TPEANUCAHUM, TMpeagaraéMblx B HMHCTPYKIHUSAX IO
WCIIOJTH30BaHUIO JIEKAPCTB, CPEACTB OBITOBOM XUMHH H JIP.



TEMATHYECKOE INTAHUPOBAHUE

8 KIIACC
Ne HaumeHoBaHMe TeM NPOrpaMMblI Koauecrso
n/n 4acoB
1 3HAKOMCTBO C JJA00OpaTOpHBIM 000pYA0BaHUEM 4
2. Bopna. PacTtBopsl 7
3. Bo3nyx 6
4 [Ipupydensl, HO ONAaCHBI 8
5. XUMHYECKUE PEAKIINU 9
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34
9 KJIACC
Ne HanmeHnoBaHue TeM NporpamMmsbl Koauuectso
n/n 4yacoB
1. TeopeTnyeckre OCHOBbI XUMUHU 8
2. PacuetHbie 3a1a4u 110 XUMUH 13
3. Besznecymas xumus 13

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34



IHOYPOYHOE IINTAHUPOBAHHME

8 ki1ace
Ne Tema KonunuecTBo yacos
Teopus [IpakTuka
Tema 1. 3HakoMCTBO ¢ J1a00paTOPHBLIM 000pyI0BaHuEM — 4 yaca
1 | JIaGoparopus kabuHeTa XuMuH. TexHHKa 6€30MacHOCTH IpH padoTe C 1
XUMHYECKUMHU peakTuBamu. Jlaboparopaoe obopynoBanue. [IpaBuia u npuémsl
0e301macHo# paboThl ¢ 000PYAOBAHUEM U BEIICCTBAMHU.
2 | HarpeBatenbHpie mpubOpsl W HarpeBaHue. [lpaBmia moJib30BaHUS 1
HarpeBaTeIbHBIMU PUOOpaMH.
3 | PeakTuBBI M UX KJIACCHI
4 | Texnuka 6e30MacHOCTH pu paboTe B KaOMHETE XMMUHU. Mephl IepBOi MOMOIIHN MTPH
XUMHUYECKUX 0KOTraX U OTPABIICHUSIX
Tema 2. Boga. PacTBopsl — 7 yacoB
5 | Boma — ocHoBa xwu3Hu Ha 3emiie. CoctaB u cBoiicTBa Bojbl. Boma B macmitabe
ma”eTsl. KpyroBopoT BoJibl B IPUPOJE.
6 | Bona B ObiTy. CofeprkaHue U posib BOJIbI B OPTaHU3ME YeIOBeKa.
7 Ucrounnku 3arps3HeHUss BOJbI. OJKOJOTMYECKas MpoOJieMa YHUCTOW  BOJIBI.
Huckyccus.
8- | [IpocMoTp HayuyHO-TIOMy sipHOTO hriabMa «Bomay.
9
10 | Bona — yHuBepcanbHbIi pacTBopuTeNb. PactBopsl. [Ipurorosienne pacTBOpoB. 1
PactBOpuMOCTS.
11 | MaccoBast 10as1 pacCTBOPEHHOIO BEILIECTBA B PACTBOPE. 3aJaud Ha MPUTOTOBJIECHHE 1
pactBopoB. Pemienwe 3amad ¢ HMCHOJIb30BAaHUEM TMOHATHS MaccoBas J10Jid
pacTBOPEHHOIO BELIECTBA
Tema 3. Bo3ayx — 6 yacoB
12 | CocraB Bo3ayxa. Kucinopoa. Oxkcuasl. ['openue.
13 | MUcTrounuku 3arpsi3HEHHS BO3ayXa. BeIOpockl aBToTpancnopTa. Mepsl o oxpase.




14 | Kucinopoa 1 030H — aJuIOTpOIiHbIE MoauduKanuu kuciopoaa. Kpyrosopor
kuciopoja. [Ipo6iema 030HOBBIX ABIP

15 | Bo3nyx — Hencuepnaemoe chipbe. A30T — OCHOBHAs 4acTh Bo3ayxa. [Ipumenenue
a3ora.

16 | DKCreprUMEHTHI C KHCIOPOIOM: TIOJTyYeHUE KUCIOPOa, U3YUSHHE €ro CBOMCTB.

17 | Bonopoa. KpyroBopoT Boiopo/ia, cojiep>kaHie Bo10po/ia B KOCMOCE, HCTOUHUKHU
BOIOpoJa Ha 3emJie. [lomyyeHne Bojopoia U U3yueHUE ero CBOMCTB.

Tema 4. IIlpupydeHbl, HO OACHBI — 8 YacoB

18 | Kucnots! u pabora ¢ HuMH. Pacrio3HaBaHue KUCIOT U UX cBoWcTBa. IHAMKATOPBL.

19 | Cepnas kucnora. JlelicTBue CEpHOI KUCIOTHI HA OEJIOK KypUHOTO siflia, caxap u
npeBecuny. [lepBast TOMOIIs TPU KUCIOTHBIX OXKOTaX.

20 | AzorHas kucnora. HeoObIuHBIC CBOMCTBA a30THOM KUCIIOTHI. TpaBieHUe a30THOM
KHCI0TOM MeTauioB. [lonyuenue nmop taroit «0yporo razay.
Pacno3znaBaHue a30THOM KUCIOTBHI.

21 | Hutpatsl. CBOICTBA HUTPATOB — COJIEH a30THOM KUCIOTHL. OOHApYKEHUE HUTPATOB

22 | ComstHast KMCJIOTA.

23 | Ilénoun u pabota ¢ HuMu. CBoiicTBa menoueit. OGHapyKeHHe 1iea04el u
11eJI0YEeCcOoIepKalX NPoayKToB. [lepBasi moMoIllb IpH HIEJIOYHBIX 0’KOTaX.

24 | SnoButeie coau U pabora ¢ HUMH. [lepBas HOMOIIL PU OTPABICHUU COISIMU
TKENBIX MeTaII0B. OcaxaeHNe TAKETBIX HOHOB C IIOMOILBIO XUMHUYECKIX
PEaKTHBOB.

25 | Cseua. Mcropus BOZHMKHOBEHU cBeun. Bunbl cBeueil. CBedya ¢ TOUKH 3peHUs
xumuka. Gutuis. M3rotonenue ceeueit. [Ipaktuueckas padora «3roronenue
CBEYH U3 XO3SIUCTBEHHOI'O MBLIAY

Tema 5. XumMunuyeckue peakuuu — 9 yacon

26 | Tunbpl XMMUUYECKUX PEAKLM B HEOPTaHUYECKOW XMMUU. YPaBHEHUS XUMHYECKHX
peakiuii. 3aKOH COXPaHEHHSI MaCChl BEIIIECTB.

27- | PacueTsl 10 XUMUYECKUM YPaBHEHUSM.

28




29- | XuMHUecKre peakiuu, XapakTepHU3yIOIIe CBOMCTBA BEILIECTB Pa3HbIX KJIACCOB 2
30
31 | I'enernueckas cBsA3b MEXKIY KJlacCaMH COEAMHEHUN 1
32- | OkucnutenbHO-BoCCTaHOBUTENbHBIE peakuuu (OBP). 1 1
33
34 | XemodoOus; MU 1 pealbHOCTh. 3aKITIOYUTENFHOE 3aHITHE 1
Bcero: 13 21
9 ki1acc
Ne Tema KonnuecTBo gacos
Teopus [IpakTuka
Tema 1. Teopernyeckne 0OCHOBbI XMMHUM — 8 4acOB
1 [Tepuonnueckuii 3axkon J[. M. MenneneeBa, cTpoeHHEe aTOMOB U CBOMCTBa 1
XUMHUYECKUX HJIEMEHTOB.
2 | Buapl XUMUYECKOU CBSI3H, TUIIBI KPUCTAIUINYECKUX PEMIETOK. MI3yueHne cBOKCTB 1
BEILIECTB C ONPEAEIEHHBIM TUIIOM KPUCTAINTMYECKON PEIIETKH.
3 DNEeKTPOHHBIE U CTPYKTYpHBIE (hopMyItbl BemiecTB. CTerneHb OKUCIICHUS. 1
AJIOTpOMHS.
4 | Knaccuduxamus 1 HOMEHKIATypa HEOPTaHHYECKHUX BEIIECTB. 1
5 XapakTepHbIE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTAaHMYECKHUX BEIIECTB 1
6 Knaccudukanmsi XuMHUueckux peakimii
7 | DnexTponuTHueckas nucconnanus. Peakuuu moHHoro oomena. KadectBeHHbIe

PCAKIMKY Ha KATUOHBI 1 AaHUOHBEI.




9HeKTp0HHTHqCCKaH,HHCCOHH&HHH.PeaKHHH HOHHOIo oOMeHa. KauecTBeHHEIE
PCaKMu Ha KaTUOHBI 1 AaHUOHBI.

Tema 2. Pacuernsbie 3aqa4u mo xumuu — 13 yacos

9 | Monp — enuHMLIa KoJIMyecTBa BewecTBa. MoisipHast macca. Pacuersl ¢
HCII0JIb30BAaHUEM TIOHATHUS MOJIb.

10 | OTHOCHTENBbHAS TUIOTHOCTH rasza. OnpeaeneHne UICTUHHOW (POPMYJIIBI XUMHYECKOTO
COEJIMHEHMS 110 MOJIEKYJIIPHOM Macce.

11 | Pacuersl o ypaBHEHUAM XUMHUYECKUX PEAKLIMNA. 3aKOH COXPaHEHUSI MAaCChI
BemiecTB. PaccranoBka k0 (HUIIMEHTOB B YPaBHEHHSIX XUMUUYECKUX PEaKLIUH.

12 | OBP. PaccranoBka ko3¢ duiueHToB B ypaBHeHusx OBP MeTo10M 31eKTpOHHOTO
Oananca.

13 | OBP. PaccranoBka koadduiiuenToB B ypaBHeHusx OBP MeTo10M 31eKTpOHHOTO
Oananca.

14 | Pacyersl 0 ypaBHEHHUSIM XUMHUYECKUX PEAKIIUI

15 | Pacdersl 0 ypaBHEHHSIM XUMHYECKUX PEAKIINI, KOTJa OJIUH U3 PEarecHTOB
COJIEP’KUT IPUMECH.

16 | MaccoBast u 00bEMHas 10151 BBIXOJA MMPOAYKTA PEAKIIMH OT TEOPETUUECKU
BO3MO>KHOTO.

17 | PacyeTsl 0 ypaBHEHUSIM XMMHUYECKUX PEAKIMH, KOT/1a OJUH U3 PEarcHTOB JIaH B
M30BITKE

18 | PacTtBopbl. CriocoObI BRIpaKEeHHsI COACPKAHMSI BEIIECTB B pacTBOpax. MaccoBasi u
o0BEMHast 1011 paCTBOPEHHOIO BELIECTBA

19 | PacueTsl, CBSI3aHHBIE C UCMIOJIB30BAaHUEM TJIOTHOCTH PaCTBOPOB.

20 | Pa3zbaBneHre M KOHIIGHTPUPOBAaHUE PacTBOpPOB. CMeIlIeHHE pPacTBOPOB Pa3HOIO
COCTaBa.

21 | Pa306aBiieHre M KOHIIEHTPUPOBAHHE pPacTBOpOB. CMeEIIEHHE PacTBOPOB Pa3HOTO

cocTana.

Tema 3. Besnecymas xumus — 13 yacos




22

[ToBapennas comnp u €€ cBoiicTBa. [I[pumMeHeHne Xopuaa HaTpUs B XO35IMCTBEHHOM
NesITeNIbHOCTH uesioBeka. [loBapeHHas cosib B opranusme yenoeka. Korna conp —

an

23

Buramunsbl. [TumeBsie qo6aBku. [IpakTuueckas pabora « AHaNIHM3 MPOIYKTOB Ha
coJiep>KaHue MUILEBbIX JOOABOKY.

24

Xumust 1 aBToMoOMIb. M3 yero nenaroT aBToMoOMIN. TOIUIMBO 1711 aBTOMOOMIIENA.
Koppo3sust MeTamioB B pa3iMuHbIX Cpeax U CIOCOOBI 3alIUThI OT HEE.
DKOJIOTHYECKHUE TPOOJIEMBI, CBSI3aHHBIC C UCIIOJIb30BAaHMEM aBTOMOOUIILHOTO
TpaHCIIOPTA.

25

[Tapdromepust u kocmeTuka. Jlyxu, TyaneTHas u nappromMepHas Boja, 0JeKOJIOHEI.
Kpemsl, 10choHbBI, TOHUKH. JleKopaTHBHAS KOCMETHKA: ITyAPbI, TOMaJIbl, TYIIb JUIS
pPECHUII, TEHU JJIS BEK.

26

XuMmudeckue cpecTBa ruruensl. CpeacTBa yxo/a 3a 3y0aMu: MOpOIIKH, MACThl,
AIMKCHUPHI JIJIS TIOJIOCTH pTa. Jle3o10paHThel U aHTUIepcupanThl. [Hlammysn,
KOHJUIIMOHEPHI ¥ 0anb3ambl Ui Boioc. CHHTETHUECKHE MOOIIINE CpeCcTBa. MbLia.
OTtb6enuBaTeny.

27

Xumus 1 MenuiuHa. JlekapcTsa U /16l B APEBHOCTH. AHTHIOTBI. AHTUOMOTHKHY.
Jomannss anteuka. CpencTsa nepBoi MOMOLIU. ANITEYHBIN MO M €r0 CBOMCTBA.
3enénka u e€ cBoiicTBa. ACMpuH U ero cBoiicTBa. [lepexucs Boopoaa u eé
cBoiicTBa. [lepmaHranar xaaus u ero CBOMCTBA.

28

MuHepanbHbIe peCypChl: MOJIe3HbIE HCKOMIaeMble, 0J1aropoIHbIE METaJLIbI
U paroleHHble KaMHHU. JIereH1bl U 1eNCTBUTEIBHOCTD.

29

Xumus B 3emuenenuu. [lousa u e€ Buapl. OCHOBHBIE MAKpO U MUKPOJJIEMEHTBHI,
HEOO0XOIMMBIE JJIS1 pOCTa M KU3HEIEATEIbHOCTH pacTeHuil. Bunel ynoOpenuit, ux
XUMUYECKUM cocTaB. [lecTUuabl 1 repOuIuIbL.

30
-31

XUMHS CTPOUTENBHBIX MaTepraioB. CTPOUTEIHHBIE MaTEPUAIbI MTPOIILIIOTO,
HacTosmero u Oyaymiero. 3Becth kak cBszyromuii Mmarepuan. KpacHslit u
TIMHAHBIA Kupnud. CruinkatHbld Kupnud. [{emenT. CTpouTenbHble PacTBOPHI.
AcbectoriemenTHbIe u3sienus. CTpouTeabHbIC THIICOBBIC U3enus. beToH u
xKene300eToH. J[peBecrHa, JpeBeCHOBOJIOKHUCTHIE U IPEBECHOCTPYKEUHbIE TIUTHI.




32

XUMYHCTKa Ha A0MY. Vz[aneHI/Ie IIATCH. BBIBC,I[GHI/IG KHUPHBIX U MaCJIsIHBIX ITSATCH.
BBIBGI[CHI/IG LIBCTHBIX IMMATCH OPraHU4YCCKOI0 MPOUCXOKACHU .

33

Ha xyxHe u B BaHHOH. MBIThE U YKCTKA NTOCYAbL. Y TalieHHe HaKUMu. YucTka
W31 U3 MeTauioB. YncTKa, MBIThE U e3nH(EKIHs BAHH, PAKOBHH, YHUTA30B,
IUIUTOYHON KEpaMUKU. Y TaJICHUE P>KaBUYMHBI.

34

MBITBE TIOJIOB ¥ OKOH. YX0/1 3a Mebenbio. [lonie3HbIe coBETHI 10 YOOpKe A0Ma.
WHcekTuimapl u peneiuieHThl. TexHnKa 6e30MacHOCTH B MEPhI MPEI0CTOPOKHOCTH
IIPU UCII0JIb30BAHUU OBITOBOW XMMHHU

Bcero:

19

15
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