


IMosicuuTeILHAS 3aIMCKA

[Iporpamma 1o BHEYpPOYHOW JESATEIBHOCTH «XO4Yy 3HATh XHMMHIO»  IIpEJHAa3Hay€Ha i
oOyuaromuxcst 8X-9X KJIacCOB, KENAWMIUX pACIIUPUTh CBOM 3HAHHUS 10 JAHHOMY MPEIMETY,
IUTAHUPYIOIIKUX B OYAYIIEM CBA3aTh CBOIO MPOGECCHOHATIbHYIO AESITENbHOCTh C XUMHEH, Kelaroux
claBaTh JK3aMEH MO XUMUHU.

Cpok peanu3anuy IporpaMMel — 2 roaa, 68 yacos ( Ha 34 gaca B rox).

AKTYabHOCTh MPOTPaMMbl CBsi3aHA ¢ HEOOXOIMMOCTBIO PEaM3alliH KEJIaHUs OO0YyYaronIuXcs
TUMHA3ui 1 001meo0pa3oBaTebHBIX KON Oosiee TIIyOOKO M3yYUTh XMMHIO, TaK KaK OHU IUTAHUPYIOT
BBIOMPATh XHMHUIO B KaueCTBE MPOQPHILHOTO MpeaMeTa OOydeHHs B CTaplIMX Kiaccax. Ydarmecs ,
BEIOMpAIONINE XUMHUIO B Ka4eCTBE dK3aMEHAIMOHHOTO IMpeJIMeTa JODKHBI UMETh HE TOJBKO 3HAHUU B
00JIaCTH  XUMHH, HO UM HEOOXOIUMO HUMETh MPAKTHYECKHE YMECHHS W HaBBIKM B MPOBEIACHUU
XUMHYECKOTO OJKCIEpUMEHTAa. J3aHSITHs OpPUEHTUPOBAHBI HA TIOBTOPEHHUE, CHUCTEMATH3AIUI0 W
yrIyOJIeHHOE M3YYeHHE Kypca XMMHUH OCHOBHOW INKOJBI.  3aHSTHSA IO IPOrpaMMe BHEYpPOUYHOMH
JEeSTEILHOCTH TMOMOTYT OOydaromuMcs B (opMUpOBAaHUY 3HAHUNA M YMEHHU MPU pabOT HAJ MPOCKTaAMH
110 BEIOPaHHBIM TEMaM.

B ocHOBe peanu3aiuu JaHHOH MIPOrPaMMBbI JIEKUT CUCTEMHO-ACSITeIbHOCTHBIN T0IX0], KOTOPBII
CO3/1ae€T OCHOBY JIJISi CAMOCTOSITEIILHOTO YCIICITHOTO YCBOCHUS O0YUJAIONUMUCS HOBBIX 3HAHUH, YMCHHIH,
KOMIIETEHIIMI, BHIOB M CIIOCOOOB JEATEIBHOCTH M O00ECIEYHMBAET COOTBETCTBUE JIEATEIBLHOCTH
oOyJarommuxcsi WX BO3pacCTy M WHIUBUIYaTbHBIM OCOOCHHOCTSM. OMOIMOHAIBLHOE IEPESIKUBAHNE
nporecca OTKPBITUSL SBISICTCS OCHOBOW MOTHBAIIMM K 3HAHHUSM, CTHMYJSTOPOM CaMOH YMCTBEHHOMN
NCSATCILHOCTH B JOCTHIKCHHH I€JIeH JMYHOCTHOTO, COLMAIBHOIO W TIO3HABATEIHLHOTO Pa3BUTHS
00y4aroIuXxcs.

Less 1anHoOro Kypcea.
Coznanne ycinoBUd it y4eOHO-MCCIIEAOBATEIBCKOW JEATEIbHOCTH YYalllUXCs, HANpPaBJICHHOW Ha
pacmiMpeHrie U yriayOjeHWe 3HAaHWM U pa3BUTHE Yy OOYYAIOIIMXCS CIIOCOOHOCTH K CaMOIO3HAHMUIO,
CaMOpPa3BUTHUIO U CAMOOIPEICTICHUIO Yepe3 MpeMeT-XUMHUSL.

3agaum Kypca:

NOAJEpKaHUE MHTEpeca ydanmxcsd 8x-9X KJI1accoB TMMHA3MM K U3YyYEHHIO IIPEIMETA,
pacupeHue u yriyosieHue 3HaHUH 00ydJarolMX M0 XUMUH;

(dopMHpOBaHHE YMEHUI U HABBIKOB ITPOBEACHUS XUMUYECKOT0 IKCIIEPUMEHTA;

IIOMOUIb B MIOJATOTOBKE K IK3aMEHY 110 XUMHH,

peanu3anusi MEXIPEeIMETHBIX CBS3€H €CTECTBEHHOHAyYHBIX IPEIMETOB: XHWMHHU, OWOJIOTHH,
¢bu3uKu.

Pe3yabTaThl H3yueHus: Kypca.
1. Ilpeomemmnuwie pe3ynomamol.
3Hame u nonumams:
OnpeeeHUs] U3YYEHHbIX TOHITHI;
KIIAaCCU(UKAIUIO U3y4aeMbIX 00BEKTOB U SIBJICHHIA;
OCHOBHbBIE XUMHUYECKHUE 3aKOHBI;
SA3bIK XUMUU;
CIOCOOBI OyYEHUSs!, pACTIO3HABAHUS U UCIIONB30BAaHUS N3y4aeMbIX BEIIECTB;
AJTOPUTMBI PEIICHUS PACUETHBIX 3a/1a4:
Ha HaXOXJIEHHWE MacCOBOH JI0JIM XMMHUYECKOTO dJIEMEHTa 0 (hopMysie COeTMHECHNUS,
MaccOBOM J10JI1 BEIIECTBa B paCTBOPE;
KOJINYECTBA BEIIECTBA;
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v o0beMa MM Macchl MO KOJMYECTBY BELIECTBA, OObEMY WJIM MAacce peareéHTOB WM IPOAYKTOB
peaxuu;

4 HaX0XJICHHUEC KOJIMYECTBA BCUICCTBA, MACChI, o0beMa BCIICCTBA 110 YpaBHCHHUIO PCAKIUH , €CIIU
OZHO M3 BECUICCTB HAXOAUTCS B I/ISGBITKC;

4 HaXO0XJICHUC % ot TEOPETUYECCKHU BO3MOXXHOI'O BbIXO/Ja IIPOAYKTAa pEaKIIUH.

L4 AJITOPUTM PCHICHUA Ka4CCTBCHHBIX 3a1a4.

2. Memanpeomemmbwie pe3yromam.

° OIIMCHLIBAThL HAOJIIOmaeMble WM TPOBOJUMBIC SKCIEPUMEHTBI, MCIOJIB3YS JUIi 3TOrO
€CTECTBCHHBIN (PYCCKHI) SI3bIK U S3BIK XUMHH;

° JienaTh BBIBOJBI M YMO3AKIIOUEHUS W3 HAONIONEHUN M DKCIEPHUMEHTOB, M3y4aeMbIX XMMHUYCCKHUX
SIBJICHUIA. |

° KPUTHYECKH OICHUBATh WH(MOPMAIIHIO, MONy4aeMyl0 U3 Pa3IUYHbIX WHGOPMAIIMOHHBIX
HCTOYHHKOB.

° sHarh OT m Th npu u3ydeHWM BEIIECTB, 3HAKOMCTBE C J1a0OparopHBIM OOOpPYIOBAHHEM M
MPOBEICHUH JTA0OPATOPHBIX HKCIEPUMEHTOB, a TaK )K€ MPHU UCIIOJIb30BAaHUH BEIIECTB B OBITY.:

° aHAJIM3UPOBATh U OLICHUBATh MCIIOJIH30BAHUE BEIIECTB B OBITY, MOCIEACTBUS UX MPUMEHECHUS NSt
OKpY>Karolei cpezibl ObITOBOM /1eATeIbHOCTH YEeIIOBEKa;

° IJIAHUPOBATH U MPOBOAUTH XUMUUECKUM IKCIIEPUMEHT;

° HCIIOJIb30BaTh BEIIECTBA B COOTBETCTBUM C UX IMPEAHA3HAYCHUEM U CBOMCTBAMH, OMMMCAHHBIMU B
WHCTPYKIUAX 10 IPUMEHEHUIO.

° pemarb KOMOMHUPOBAHHBIC 331241 U 33149 TTOBBIIICHHON CIOXKHOCTH.

IUTAHUPOBATH CBOIO pabOTY 1O BBIOOPY TEMBI ITPOEKTA, CIIOCOO0B €T0 PeaTH3alliy U 3aIlUTHI.

3. JIuunocmmuuwie pe3yiomamel.

° 3HATh U IOHUMATh COIII/IaJ'II)HYIO 3HAYNMOCTb U COIIep)KaHI/IC HpO(bGCCPIfI, CBs3aHHBIX C XHMHCﬁ;

° HUCIIBIThIBATH: LIyBCTBO FOpIIOCTI/I 3a pOCCHﬁCKYIO XI/IMH‘I@CKYIO HayKy 158 YBa)KeHI/IC K I/ICTOPI/H/I cec
pa3BUTHSA;, YBaXEHHE M NPUHATHE IOCTHIKEHHM XHMHUU B MHpE; CaMOYBaXXCHHE M 3MOIMOHAIBHO
MOJIOKUTENBLHOE OTHOIIIEHHE K cele;

. YMETh CIIyIIaTh W CIBIIIATh MapTHEpPa, MPU3HABATh MPABO KaXJAOr0 Ha COOCTBEHHOE MHEHUE U
MPUHUMATD PEIICHUS C YIETOM MO3UIINI BCEX YYaCTHHUKOB,

o MpU3HaBaTh: [IEHHOCTh 3/10POBbsI (CBOETO U APYTUX JtOJIEH); HEOOXOAUMOCTh CaMOBBIPAKECHHUSI,
camMopealTi3aIlii, CONMATBLHOTO MPU3HAHUS;

° OCO3HAaBaTh:. T'OTOBHOCTH (I/IJ'II/I HGFOTOBHOCTB) K CaMOCTOATCIIbHBIM HOCTYHKaM nu JlGﬁCTBH?IM,
MIPUHITHIO OTBETCTBEHHOCTHU 33 UX PE3YNbTaThl; TOTOBHOCTH (MM HETOTOBHOCTH) OTKPBHITO BHIpaxaTh U
OTCTanBAaTh CBOIO ITO3UIINUIO U KpI/ITI/ILIHO OTHOCUTBHCA K CBOHUM I10 CTYHKaM;

° yMemb: YCTaHaBJ'II/IBaTI) CBA3b MG)KI[y IIECJIBIO I/I3y‘~IeHI/I$I XUMHUHU MW TEM, MJId Yero OHa
OCyILIeCTBIseTCS (MOTUBAMHU );

DopMBbI KOHTPOJIA:

° Tekymuii KOHTPOJIb YCBOEHHUS MaTepHraja OCYIIECTBISETCS Yepes:

v MPOBEJIEHNE YCTHOTO (MMChbMEHHOT0) OMPOCa WIIM ITyTEeM BBITIOJTHEHHS MPAKTUYECKUX 3a/IaHuH.

4 MOATOTOBKY HWHIMBUIYAJIbHBIX CHAUA-IPE3CHTAMU MO M3YYEHHOMY MaTepuany, KOoTopas
BBITIOJIHAETCS YYAILMMCS CAMOCTOSITENBHO UJIU IO PYKOBOJCTBOM YUHUTEIS.

o OT4eThI O MPAKTUYECKUM pabOTaM.

BrinonHenue TBOpUeCcKUX padoT.

Brictynienust ¢ cooOIEHUAMU 110 U3y4aeMbIM TEMaM Ha BHEYPOUHBIX 3aHATUS U YpOKaXx.
BrinonHenue npe3eHTanuu 1no reMam Kypcea B nporpamme MS Power Point u . 1.
Pabora Haj npoekTamu.

Conep:xanue nporpammsl 1 roga (8 kiacce).
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BBenenue. (5 4.)

Mup xumuu: BeniecTBa BOKpyr Hac. Hcropus pasButus xumuu. Pazsutre xumuu B Poccun. 3HauyeHue
XUMUU 11 yenoBedecTBa. CTPOECHHE BEIIECTB.

[IpaBmia TexHUKM O€30MACHOCTH B XHMMHUYECKON JsabopaTtopuu. XuMmHueckas Mocyna. TexHuka
BEITIOJTHEHUS JTA0OPATOPHBIX padoT.

Ha6monenne. Omnucanme. CpaBHenue. M3mepenume. MopgenupoBanue. [wmore3a W AKCIIEPUMEHT.
DuKCUpOBaHUE PE3YNIBTATOB IKCIIEPUMEHTA Yepe3: TpaduKh, TUarpaMMbl, TaOIUIIbI, PUCYHKH, CO3/IaHUE
MoJEJIIeH.,

CrnpaBoyHasi TUTepaTypa, CI0Bapu, TEPMHUHBI.

JlaGoparopnas padora Ne 1 «MoaenrpoBaHue MOJIEKYJ Pa3HbIX BEIIECTBY»

JlabopaTopHas padora Ne 2 «CriocoObl U3yueHUs BEILIECTB.)

JlaGoparopHasi padora Ne 3 «/I3mepenne Maccel Tesa U BENIECTB C MOMOIIBIO BECOB U PA3HOBECOB)

Tema 1. Bewsecmea u cmecu eewgecms. (12 uacoe)

dusnueckre CBOMCTBA BEIECTB. Arperarnoe coctossHue Bemiectna. L{Ber. 3anax. PactBopumocTs B Boie.
[InotHoCTh. TeMmepaTypa niaBiaeHUs, TEMIIEPATYPA KUTICHHUS.

BemectBa mnpocteie U ciioxkHble. DPU3MYECKHME U XUMHYECKME CBOWMCTBa BemiecTB. [loHsTue
OTHOCUTEJILHOM aTOMHOM M MOJIEKYJISIpHOM Macc. PemieHue 3agad Ha HAaXO0XKJAEHHE MacCOBOM 10U
JJIEeMEHTa B BellecTBe. PemieHrne 3aad Ha HaxXOXKACHHE (OPMYJBI BEIIECTBA 10 MACCOBBIM JIOJISIM
3JIEMEHTOB BXOJIAIIMX B BelECTBO. DPU3MYECKUE W XUMUUYECKUE SBJICHUS. XUMHUUYECKHE DPEaKIIUu.
[Tpyu3HAKM XUMHYECKUX PEaKIHil: IPUMEphl U3 KU3HH Ha BCE MPU3HAKU. TexHuKa JabopaTopHbBIX padoT.
[IpaBuiia TexHukH 0€30MaCHOCTH B XUMUYECKOM Taboparopun. XuMudeckas nocya.

Cwmecu. Knaccudukarnus cmeceit. Pernienue 3a7a4 Ha HAX0KI€HHE MAaCCOBOM JI0JIM BEILIECTBA B CMECH.
Pemenue 3amay Ha HaXOXJAeHUE 0OBEMHOM J0JM BEIIECTBA B cMecH. PellleHne 3a1a4 Ha Hax0XKJICHHE
MacCOBOM WJIM OOBEMHOM J10JIM KOMIIOHEHTOB CMECH

( pacTBOpA).

JlaGopatopnas padora Ne 4. MccnenoBanue GpuU3n4ecKux CBOMCTB BEIIECTB
JlabopaTopnasi pabora NeS. Xumuueckue peakiuu. [Ipu3Haku XUuMHYECKUX pPEeaKIUi
JlabopaTopnasi pabora Ne 6: lcciienoBanue cBONCTB CMECEH.

JlabopaTopuas padora Ne 7. «Onpenenenre MaccoOBOM J0JU COJIA B PACTBOPE.»

Tema 2. Coedunenusn xumuueckux niemenmos.(4 uaca)

IIpocTbie U Ci10:KHBIE BelleCTBA.

OCHOBHBIE KJIaCChl HEOPTAHMUECKUX COSTUHEHUHN. CTeneHb OKUCNEHWUA aTOMOB DJIEMEHTOB, BXOISIIINX B
COCTaB CJIOKHBIX BEIIECTB. Peakuun coeamHenuns u pasnoxenus. [lonydenne kucaopoaa U U3yuyeHue ero
cBorCTB. Cnocobbl cobrpaHms 1 onpeaeneHns Haamumna KMCI0poaa.

JlabopaTopHas padora Ne 8. I[lonyyeHue ClIOXKHBIX BEIIECTB U3 MIPOCTHIX.

JlaGoparopHas padora Ne9. [TonydeHnue npocThIX BEHIECTB U3 CI0XKHBIX. [lomydenue kucnopoaa u
W3Yy4YEHUE €ro CBOMCTB.

JlaGoparopHas padora Nel0. M3ydeHne CBOMCTB BEIIECTB Pa3HbIX KJIACCOB HEOPTAHMYECKHUX
COEIMHEHHUI.

Tema 3. H3meHnenusn , npoucxooaujue ¢ XuMuiecKuMu euiecneamu.

CocraBneHnre ypaBHEHUN XUMHUYECKUX peakiuii. Peakiyy noHHOTO 0OMeHa

Pemenue 3a1ay Ha HaXOXIEHUE MAcChl, 00beMa BEIIECTB, YIACTBYIONIUX B peakuuu. Pemenne
PacY€THBIX 3a]1a4 1O TUITY: BEIYMCICHUE MACChl WIIH 00BhEMa IPOyKTa PEAKIINH 110 U3BECTHOM Macce Win
00BEMY UCXOHOTO BEIIECTBA, COIEPIKAIIETO TpUMecH. Perienne pacuéTHBIX 3a7a4 MO TUITY:
Brruucienus mo XUMUYECKUM YPaBHEHUSIM, €CITH OJTHO M3 UCXOJAHBIX BEIIECTB, B3SITO B M30BITKE.



Pemenne KOM6I/IHI/Ip0BaHHBIX 3aJga4. [TousTHE OKMCINTEIHFHO-BOCCTAHOBUTEIBHEIX pCaKHHﬁ.
OKHCIUTEITEHO-BOCCTAHOBUTEILHBIC IMPOLCCChI B IPUPOAC.

JlabopaTopHas padora Ne 11. M3yyeHue u onricaHue CBOMCTB BELIECTB Pa3HbBIX KJIACCOB.
Tema. 4 Paboma nao npoekmonm.
Br16op temsl 111 poekTa. [InanupoBanue paboTel HaJ MpoeKToM. BelmonHenue npoekra. 3ammra

IIPOEKTOB.

Temwt uccnedosamenvckux paoom™>>*:

o PazButue xumuu B Poccun.

e PazButne xumuu B Poccuu u 3anagnoit EBpore: obriee u pazinyusi.
o [Touemy B Poccun He ObLIO TIEpHOIa ATXUMUH.

o [IpupoaHble siBIEHUS.

XuMus B OBITY: MPOILIOE U HACTOSIIIEE.

XUMUYECKUE PeaKIINH, UCTIONb3YEMbIEC YEIOBEKOM B OBITY.

Boanblie pacTBOpEI, UCIIOJIb3yeMbIe B OBITY M UX 3HAUEHUE I KU3HU YETIOBEKA.
BemiectBa, ucnonbszyembie B OBITY.

Br16op BemectBa. [ToBapenHas conb. [lepmanranar kanus. PactBop Homxa. MunepaibHas
BOJA.

° Bona. Ykcycnas kucnora. Criupt. Ilepokcua Bonopona.

1. Cocras

2. CtpoeHue

3. XuMuuecKue CBONCTBa

4. UccnenoBanue nuieBoi kameHHoii conu. Jlaboparopusie uccnenoBanus. (OnpeneneHue
KOJIMYECTBA IpUMeceH )

5. CocraBnenue 3a7a4 U 00pa3ibl UX PEHICHHUS.

*** YVyanmuiicl MOeT BbIOPaTh OJHY M3 NPENJI0KEHHBIX T€M MM CAMOCTOSITEIbHO
chopmyIHPOBATH TEMY HCCJIEA0BATEILCKON PadoThI.



IIpumMepHoe NJIaHNPOBaHUE Kypca.

Ne | Ne ypoka Tema ypoka Cooepircanue
n/n no
nopAOKy
u meme
Beseoenue.
1 1 Mup Xxumuu: BeIecTBa BOKPYT BBoansii unctpykrax no OT u Th.
Hac. XuMHus — HayKa O BellecTBax. 3HaUeHUE XUMUU
Ul yesioBeuecTBa. BemiecTBa BOKpyT Hac.
Hcropus passurus xumuu. Pa3sutue xumuu B
Poccun. 3HaueHne XMMUM 715 4EJIOBEYECTBA
2 2 CtpoeHue BellecTB. CocraBiieHre MoJIeel MPOCThIX U CII0KHBIX
JlabopaTopnasi paGora Ne 1. BewecTB. CocTaBiIeHUE MOJIEIIEH BEIIECTB
«MopenupoBaHue MOJIEKYII MOJICKYJISIPHOTO U HEMOJIEKYJISIPHOTO CTPOCHHS.
pa3HbBIX BEHIECTBY»
3 3 @DopMyIbI BELIECTB. 3anuch HopMyIT BELIECTB C UCIOIb30BAaHHEM
XUMHUYECKUX 3HAKOB.
4 4 JlaboparopHasi padora Ne 2 Nucrpykrax no OT u Th na paGouem mecrTe.
«Croco0bl U3yueHus BELIECTB.» O6cyxnenue u ohopmiIeHUE pe3ysIbTaToOB
Hab6monenue. Onucanue. CpaBHEHHE.
N3mepenune. Moaenuposanue. ['unoresa u
sKcriepuMeHT. OUKCHpOBaHUE Pe3yIbTaTOB
SKCHEPUMEHTA Yepe3: rpaduKu, AuarpamMMel,
TaOJIMIbI, PUCYHKH, CO3/IaHNE MOJIENIEH.
5 5 JlaGopaTopnasi pa6ora Ne 3 Nucrpykrax mo OT u Th. I1pu npoBeneHnn
«M3mepeHne Macchl Tena u nabopatopHbIX paboT. XuMudeckas nocya.
BEIIECTB C TOMOUIbIO BECOB U TexHuKa BBIOTHEHUS J1aOOPaTOPHBIX padoT.
pa3HOBECOB)
Tema 1. Bewyecmea u cmecu eewecme. (12 wacos)
6 1/1 Pu3nyYeCKne 1 XUMUYECKHE W3yuenne Qu3NUECKUX CBOMCTB HEMETAJUIOB!
CBOMCTBA BEIIECTB. cephl, 0/1a;
JlabopaTopnasi paGora Ne 4. W3yuenne cBoiicTB MeTayuioB  (pabora ¢
UccnenoBanne Gpuznueckux KOJUICKIIASIMH ).
CBOICTB BEILIECTB. N3ydyenne (Qu3ndeckux CBOWCTB  CIOMXKHBIX
BEIIECTB.
7 1/2 IToHsiTHE OTHOCUTENBHOM Beenenue TOHSTHH. Brruncienue
ATOMHOW M MOJIEKYJISIPHOM Macc. | OTHOCUTEIIBHOU MOJIEKYJIIPHOM MAaccChl
BELIECTBA.
8 1/3 Penrenue 3ama4d Ha HaxX0XKJICHUE TlonsTre MaccoBOil JOJH DJIIEMEHTOB.
MacCOBOH J0JIM 3JIEMEHTA B Boruncnenue MaccoBoil 10J11 2JIEMEHTOB.
BEIIIECTBE.
9 1/4 Pemenne 3amay Ha HaXOXKACHNE ITonsaTre MaccoBOM HOIH DIEMEHTOB.
(dbopMyITbI BElecTBa MO AJNTOPUTM pelIeHHs 33]]a4 Ha HaX0XKJICHHE
MacCOBBIM JIOJISIM 3JIEMEHTOB (hopMyIIbI BeliecTBa 0 MacCOBBIM J0JSIM
BXOJSLIIMX B BELIECTBO. AJIEMEHTOB BXOJSAIINX B BEIIECTBO.
10 1/5 Xumunueckue peakiuu. [Ipusnaku | Beigenenue raza: AeiCcTBUE TEPEKUCH BOJIOPOIA

XUMHUYECKHX PEaKLUil: IprUMephl
U3 KU3HU Ha BCE NMPU3HAKH.

Ha KPOBB,
Beienenue tera u ceera: ropeHHe CBEUH,
W3meHeHue 1iBeTa: ropeHue 1poB (JIy4uHbI)
M3MeHeHue 3amaxa ¥ BKyca: CKHCaHUE MOJIOKA




Brinmagenue ocagka: AeHCTBUE YIIEKUCIOTO ra3a
Ha U3BECTKOBYIO BOJY.

11 1/6 TexHuka 1abopaTOpHBIX PadoT. BrinosnHeHue pucyHKoOB.
[TpaBuiia TeXHUKH 0€30MaCHOCTH
B XMMHYECKOH JIaOOpaTOpHH.
XuMuyeckasi Iocya.
12 1/7 Jlaboparopnasi padora Ne 5. [TpuMepbl XUMUYECKUX PEAKIINI B OBITY H
Xumuyeckue peakuuu. [IpusHaky | )KU3HU Ha BCE MPU3HAKH.
XAMHUYECKHUX PEaAKIUM. . Brinenenue raza: cBoiicTBa nepokcuia
BOJIOpoAa. (IIepeKucH BOJI0OPOIaA),
° Briznenenue tenna u cBera: rOpeHHue
CBEYH,
o H3meHeHue 1iBeTa: ropeHue ApoB
(J1ry4nHbI)
J M3MeHeHue 3amaxa 1 BKyca: CKHCaHUe
MOJIOKa, TOPEHHUE caxapa
o Brimanenue ocajka: B3auMoJIeHCTBHE
XJIOPU/Ia KJIBIHUS C MOJIOKOM.
13 1/8 Cwmecu. Krnaccudukanus cmecei.
JlaboparopHasi padora Ne 6: N3yuenue MuHepaion
HccenenoBanue CBOMCTB CMECEH. N3yueHnne BOOHBIX PaCTBOPOB
W3yuenue pactBopa ioga
14 1/9 Pemenue 3aga4 Ha HaXOXKICHUE ANTOPUTM pEIICHHS 33]]a4 Ha HAXO0XKICHUE
MacCOBOH JI0JIH BEIIECTBA B MacCOBOH JIOJIM BEIIECTBA B CMECH.
CMECH. Pemenue 3amauy. CocraBieHne Auarpamm Io
pe3ynbTaTaM pelieHus 3a/1ad.
15 1/10 Pemenue 3a1ay Ha HaxoXAEHUE Anroput™ pelieHus 3aa4 Ha HaX0XJIeHHe
00BEMHOI 10 BellecTBa B 00BEMHOM JI0IM BEIIECTBA B CMECH.
CMECH. Pemenue 3amau. CocTaBineHne Auarpamm
16 1/11 JlabopaTopnasi paGora Ne 7. Omnpenenenne Maccel paCTBOPEHHOTO BELIECTBA,
«Ompenenenue MaccoBOM 107N HaXO0XKJICHHE MacCOBOM JI0JIH BEIIECTBA B
COJIM B pPacTBOpE.» HCCIIElyeMOM PacTBOpE.
17 1/12 Pemenue 3aga4 Ha HaXOXKICHUE ®opMUpPOBaHNE YMEHUI PELICHUE 3a]1a4.
MaccoBOW WM 0OOBEMHON 10U CocraBieHue 1uarpamm.
KOMITOHEHTOB CMECH
( pactBOpA).
Tema 2. Coeounenusn xumuueckux 3nemenmos.(4 waca)
18 2/1 IIpocTsbie u ci0:kHBbIE BemecTBa. | V3ydeHne NIpU3HAKOB PEAKLIUN:
JlabopaTopnas padora Ne 8. 1. BaumoeiicTBE BOJOPOJIAa C KUCIOPOIOM,
[Tony4yeHue coKHBIX BelecTB U3 | 2. B3aumoneicTBre cepbl ¢ KUCIOPOIOM
MPOCTHIX. 3. Ionyuenue oxcuna meau(ll).
MopenupoBaHue MPOLECCOB C UCTIOIb30BAHUEM
IIAPOCTEPKHEBBIX MOJIEIIEH.
19 2/2 JlaGopaTopnas paGora Ne 9. Pasnoxxenne nepokcua Bogopoaa
[Tony4yeHne MpOCTHIX BEIIeCTB U3 | Pa3mokeHne nmepMaHTaHaTa Kajwsl.
CJIO’KHBIX. Cobupanue kucnopona. Monenupoanue
MIPOIIECCOB C UCTIOIH30BAHUEM
IIAPOCTEPKHEBBIX MOJIEIIEH.
20 2/3 OcHOBHBIE KJ1acChl Knaccudukanus oCHOBHBIX KJIacCOB

HEOPraHUYECKUX COCIMHEHUI

HCOPTraHNYCCKUX COCITMHECHHUIA.
OHpC,I[CJ'ICHI/IC CTEIICHEW OKHMCIIEHHUS aTOMOB




9JICMCHTOB, BXOAJAIIHUX B COCTaB CJIOKHBIX
BCIICCTB.

21 2/4 JlaGopaTopHnas pa6ora Nel0. Onucanue GpU3NUECKUX CBOUCTB.
N3ydeHue CBOWCTB BEILIECTB Co3znanne TabauI CpaBHEHUSI.
pa3HBIX KJIacCOB Heopranuyecknx | ['mapokcup kambiwms. ['aneHnas u3BecTb.
COEMHEHUH. (u3BecTkoBas Boja) Okcu Kanblus (HerameHas
u3Becth), okcua meau(ll) , pkaBunHa(oKCHT
xenesa l);
[Tumesast cona (ruapokapOOHAT HATPHS)
[loBapeHHas coib (XJI0pUA HATPHSL)
Yraekucslil ra3. YKCycHast KUCJIOTa
Tema 3. Hzmenenus , npoucxooauwjue ¢ XuMuyeCKUMU 6euiecmeamu.
22 31 CocraBienue ypaBHEHU I ANTOPUTM 3aITUCH YpaBHEHUH XUMUYECKHX
XUMHUYECKHX PEaKIuil. peakiuii. Onucanue NpU3HAKOB XUMHUYECKUX
peakuuii. DOpMHUPOBAHUE HABBIKOB
COCTaBJICHUS] YPAaBHEHUI XUMHUYECKUX PEaKLUH.
23 3/2 Peakunu nonsoro oomena OTtpaboTKa HaBBIKOB 3aMMCH YPaBHEHHH
peakuuii HOHHOro oOMeHa.
24 3/3 JlaGopaTopHnas pa6ora W3ydeHne mporeccoB B3aUMOICHCTBUS BEIIECTB
Ne11. MEX]ly COOOH. 3aluCh ypaBHEHUI peakluil.
W3yuyeHue CBOMCTB BEIIECTB N3yuaemsble BeniecTna:
pa3HBIX KJIACCOB HEOPraHMYECKHX | YIIICKUCIbIi ra3 (okcun yriepoaa V),
COCIMHEHU. okcua menu(ll), ykcycHas kuciora,
OKCH/JI KaJIbLIusl (HerauieHas U3BecTb),
THJIPOKCHU KaJbIHs ( TalieHast u3BeCTbh).
(PacTBOp ruapokcuia KaJbLus - H3BECTKOBAS
BOJ1a), UIEBas coja (TuapoKapOoOHaT KaJlbLKs)
U T
25 3/4 Pemenne 3a1a4 Ha HAXOXK/IEHUE ANTOpUTM peleHus 3ajad.
Macchl, 00beMa BEIIECTB, dopMUpOBaHUE HABBIKOB PELICHUS 3aja4u Ha
YYaCTBYIOIINX B PEaKIUH. HaXO0XKJICHHE MacChl, 00beMa BEIIECTB,
YYaCTBYIOUIMX B pEaKIUH.
26 3/5 Pemenne pacu€THbIX 33124 IO ANTOpUTM peleHus 3aad.
THUILY: BBIYMCIICHUE MacChl UIIH dopMupoBaHUE HABBIKOB PELICHUs 3ajay Ha
00BEMa TIPOTYKTa PEAKIIHH IO BBIUMCIIEHUE MACCHI TN 00bEMA MPOTyKTa
U3BECTHOM Macce U 00bEMY peaKIMy 10 U3BECTHOM Macce U 00bEMY
MCXOJ/IHOTO BEIIECTBA, HCXOJHOTO BEIIECTBA, COAEPIKALIET0 MPUMECH.
coJiep Kalero NpUMecH.
27 3/6 Pemenue pacu€THBIX 337124 110 AJNTOPUTM pEIICHHS 3a/1a4.
Tuny: Beruncnenus no dopMHpOBaHUE HABBIKOB PELICHUS 3a1a4 Ha
XUMHYECKHM YPaBHEHHSM, €CJIM | BBIYMCIICHUS 10 XUMUYECKUM YPaBHEHUSIM, €CITH
OJTHO U3 UCXOJIHBIX BEIECTB, OJTHO U3 UCXOJIHBIX BELIECTB, B3TO B U30BITKE.
B35ITO B U30BITKE.
28 317 Pemienne KOMOMHUPOBAHHBIX @opMUpOBaHUE HABBIKOB PEIICHUS 33]1a4.
3ajau.
29 3/8 OxucnauTenpHo- OTtpaboTKa MOHATHIA: OKHCIUTEb,
BOCCTaHOBUTEIIbHBIC PEAKIINH. BOCCTAHOBHTEITb.
Omnpenenenue creneHei OKUCIEHHUsI aTOMOB
AJIEMEHTOB B CIIOKHBIX BEIIECTBAX.
Cocrasnenune ypasHenuii OBP.
30 3/9 OKHUCIUTENBEHO- Nzyuenne OBP B mpOMBIIIIEHHOCTH U IPUPOJE:




BOCCTaHOBUTEJIbHBIE IPOLIECCH] B
IPUPOJIE.

(hoTOCHHTE3, CrOpaHKe TOILINBA, TOTYYeHHE
METaJJIOB, KOPPO3HUs, OpO’KeHNE THHEHUE.

Tema. 4 Paboma n

ao npoeKmom.

31 4/1 Bp160p TeMBI 17151 TpOEKTAa.
[TnanupoBanue paboThl HAx
TIPOCKTOM.

32 4/2 KoHcynbrauu no co3aaHuto
POCKTA.

33 4/3 3amuTa MpoeKTOoB.

34 4/4 3amura IpoeKTOB.




Coaep:xanue nporpammsl 2 roaa (9 kiacc).
Beeoenue. Iloemopenue mamepuana 8 knacca. (6 uacos).

Atom. Xumuueckuil snemeHT. BemectBo. Ilepuoguueckast cucrema. XHMMHYECKUE PEAKLMU: PEaKLUU
nonHoro oomena u OBP. Hecrangaptaeie OBP.

Tema.l
Memannwt, ux coeOuHenus u Cn1AGbL Memanioe 6 ovimy u npomovtuiennocmu. (10 uacos)

Amromuauil. OCOOEHHOCTH XMMHYECKUX CBOMCTB alfoMHUHHUS. VICIIONIB30BaHUE aTIOMUHUS U €rO
CIUIaBOB B OBITY M MPOMBILIUICHHOCTH. Pelienne 3aa4 Ha BBIXOJ MPOAYKTa PEaKIUU OT TEOPETUYECKU
Bo3MOkHOro. CoefuHeHus: anioMuUHUS W uX npumeHeHue. [lonstue o runpponuze. KauectBeHHBIE
peakuuu. KadectBenHoe ompezaenenue. OmpeneneHHe HOHOB AIIOMHHMS B pacTBope. Boruncienue
KOJIMYECTBA U YKCJIa HOHOB B pacTBOpE.

XKenezo. OcobeHHOCTH CTPOCHUS aTOMOB kele3a. Vcronb30BaHue xKene3a U ero CIuiaBoB B OBITY
u ipoMsinnienHOcTH. CoeIMHEH s JKenle3a U X npuMeHeHne. KauecTeennsle peakiuu Ha Fet? u Fe's,
Omnpenenenue cocTaBa pacTBOpa ¢ UCMOJIb30BaHUEM KaUYeCTBEHHOTO aHAIH3a.

JlabopaTopHas padora Ne 1. «YcioBus NPOXOXKIEHUS PEAKIUA HOHHOTO OOMEHA JI0 KOHIIA.»
JlabopaTopHas padora Ne 2. OnpezeneHrie HOHOB aJTIOMUHMS B pACTBOPE COJIEH.
JlabopaTopnas padora Ne 3. OnpeneneHue cocraBa pacTBopa cojied ¢ UCIOJIb30BAaHUEM KaueCTBEHHOTO
aHanms3a.
Tema.2.
Hememannwt u ux coeounenus ¢ nawei sxcusnu.(14 uacos)

Kucnopon. Ozon. Bo3nyx. brnaroponusie ra3el. [IpumeHeHre HeMeTamioB B OBITY U MPOMBIIIJICHHOCTH.
Pemenue 3amay nmpu yCia0BUM, UTO OJITHO M3 BEIIECTB HAXOAUTCS B U30OBITKE.

["asiorens! u ux coenuuenus. be3 ¢gropa HeT ku3HU. XIIOp - A1 U NMPOTHUBOsAAUE? BpoM - eTMHCTBEHHBIH
KUIKUH HemeTaut. Mo B Hamel sxu3nu. Pemenue KOMOWHHMPOBAHHBIX 3a/1a4.

Cepa u e€ coelMHEHHUS: TI0JIb3a U BPE/I.

A30T ¥ €ro COeIMHEHUS: OCHOBHBIC HAIIPABJICHUS UCIIOJIb30BaHUS.

VYrnepos B mpupoJe: ero OnacHoCTh U chepbl MPUMEHEHUS.

Tema. 3 Paboma nao npoekmom.(4 uaca)

Br16op temsl 115 mpoekTa. [InanupoBanue paboThl HaJ MPOeKTOM. BrImonHeHne mpoeKTa. 3amra
MIPOEKTOB.

Temwt uccneooeamenvckux paoom>>*:

CoBpeMeHHbIE TPEICTABICHHS O CTPOCHUH aTOMa.

I'mpponus

OneKTponan3

AmomuHuN — MeTtain XX Beka.

AJIFOMUHUI Ha KyXHE.

ANIOMUHMI 1 )KUBOIHCh.

Kenezo-3reMeHT Ku3HU.

CoenuHenus xKeje3a U UX poJib B )KU3HU YEIIOBEKA..

Boznayx: BausiHue Ha OpraHu3M, MMOJIb3a U Bpel.

braropoansbie ra3bl: IpoILIOE U HACTOSIIEE.

l"anmorens! (MM OIMH U3 TAJIOTEHOB) U UX POJIb B )KM3HU YEIOBEKA.
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be3 ¢Topa HET KU3HU.
Xnop - a4 1 npotuBosaue?
BpoM - enMHCTBEHHBIN KUIKWA HEMETAILI.
Mo B Hallel KU3HM.
e Cepau e€ CoOeIMHCHUS: TI0JIb3a U BPEI.
e  A3BOT M ero OCHOBHBIC HANPAaBJICHUS UCIIOJIb30BAHMS.
e CoenuHeHus a30Ta: MOJIb3a U Bpel.
e VYriepoa B MPUPOJIC: €0 OMACHOCTh U Chephbl MPUMEHEHUS
e  Xumnueckue ommbOku B CMU u muTepaTypHBIX TPOU3BEIECHUIX
HT.1.
*** YVqanmuiicl MOKeT BbIOPATh OJAHY M3 MPeEAJ0KeHHBIX TEM WM CAMOCTOSITEILHO
chopmyIHPOBATH TEMY MCCJIEA0BATEILCKOI PadoThI.
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[IpumepHoe NIaHUpPOBaHHE Kypca.

No | Ne ypoka Tema ypoka Cooeporcanue
n/n no
nopaoKy
u meme
Beseoenue. (6 uacos)
1 1 AtoM. XUMHUYECKUN JIEMEHT. Crpoenue atoma. Kimaccudukamnus XuMHIECKUX
BemiectBo 3eMeHTOB. [IpocThie U ClOXHBIE BEIIECTBA.
KomrnekcHble coeTMHEHUS.
2 2 AxtyanbHocTh [lepuoanueckoro | Ilepuonnyeckuil 3aK0H U epuogudecKas
3aKOHa. CUCTEMa XMMHYECKHX AJIEMEHTOB. 3HAUCHUE
IIepnoanyecKkoro 3akoHa.
3 3 Xumuueckue peakiuu: Peakuuu Knaccudukanus XuMrHIecKux peakifuil.
MOHHOTO OOMeHa. VYcnoBus NpoX0KICHUS peakliMii HOHHOTO
oOMeHa.
4 4 Peakiiuu nonnoro ooMeHa. Jlaboparopnasi padora Ne 1. «YcnoBus
MPOXOXKACHUS PEaKIMii HOHHOTO 0OMeHa 10
KOHIIA.».
5 5 Xumnueckue peakuuu: OBP Crenensb okucinenus. OKUCIuTeNb.
Boccranosurens. Knaccugukarus
OKHUCJIUTEIHbHO-BOCCTAHOBUTENBHBIX PEAKIUH.
AnroputMm cocrasienus OBP.
6 6 Hecrangaptasie OBP CxeMbl BOCCTaHOBJIEHHSI XpOMATOB,

OMXpPOMaTOB, IEPMAHTaHATOB

Tema 1. Memannol, ux coeOunenus u cniagvl memasinos ¢ ovimy u npomvtuiniennocmu. (10 uacos)

7 1/1 AIOMUHUH. Oco0EHHOCTH XUMHYECKUX CBOWCTB aIFOMUHUSI.
Hcnonb3oBaHue amiOMUHUS W €rO CIUIABOB B
OBITY ¥ IPOMBIIIIJICHHOCTH.
8 1/2 CoenvHEHNs aTIOMUHUSA U UX AmdorepHOCTD COEIMHEHUN AIFOMUHMUSL.
IIPUMEHEHUE. [TonsiTHE O THIpOIN3E
9 1/3 KauecTBeHHbBIE peakLnH. KauectBennoe ompenenenne. OmnpeneneHue
WOHOB aJTIOMUHUS B PacTBOPE
JlabopaTtopnas paGora Ne 2. Omnpenenenue
MOHOB AJIFIOMUHMS B PACTBOPE COJIEH.
10 1/4 Pemenne pacueTHeIX 3amau Pemenue 3anay no teme « AIIOMUHHI U €r0
COCMHEHUS
11 1/5 Pemenue 3aay Ha BBIXOA Pewenue 3agau o reme
MPOYKTA PEAKITUH OT
TEOPETUIECKH BO3MOXKHOTO.
12 1/6 Keneso. Oco0eHHOCTH CTPOSHUS aTOMOB JKeJje3a.
XHUMHUYECKUE CBOMCTBA KeJe3a.
13 1/7 CoequHenus xxeje3a 1 ux Hcnonbp3oBaHue kemesa W €ro COEOUHEHHUH B
IPUMCHCHHE. OBITY ¥ TPOMBINIJICHHOCTH.
14 1/8 KauecTBeHHble peakiuu Ha Fe*2 u | JlaGopaTopuas pa6ora Ne 3. Onpenenenue
Fe™. COCTaBa pacTBOpa COJEH C UCIOJIH30BAHUEM
KaueCTBEHHOTO aHAJIM3a.
15 1/9 Pemenne 3amau Ha BBIUHMCIIEHHE | PemmeHue 3a7ad mo TeMe.

KOJIMYECTBA M YHCJIa HOHOB B
pacTBope.
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16 1/10 Pemenue KOMOWHMpOBaHHBIX | Pemenue 3amad mo teme «Kene3o u ero
3a/ad. COCTUHEHUS
Tema.2. Hememannvl u ux coeounenus ¢ nawiei rxcusnu. (14 uacos)

17 2/1 Boznyx. Kucnopon. O30H. CocraB Bo3ayxa. Okojoruyeckas IpoOiema
sarpsizHenusi.  Kucnopoa. O3zon.  Bosayx.
Binsinue Ha oprasusM, 10Jib3a U BpeJ.

18 2/2 bnaropoansie ra3bl. Ocobennoctu cTpoeHusi aToMoB. HaxoxkieHue B
I[ITXD. bnaropogsele raspl: OpOUUIOE U
HaCTosIIee.

19 2/3 ®dtop. be3 ¢propa HeT KU3HH. Crtpoenue atomoB ¢ropa. dTOp — camblit
ANEKTPOOTPHUIIATEIBHBIN 1eMeHT. CoeTMHeHUS
(dbTopa 1 X UCTIOJIB30BAHUE B OBITY U
MIPOMBIIIIJICHHOCTH.

20 214 XJ0p - S ¥ MPOTUBOSUE? CtpoeHue aToMOB XJ10pa. XJI0p — OKHCIIUTEIIb.
CoenuHenus xjopa

21 2/5 CoenuHeHus XJjiopa U ux Kucnoponocoaep:xaiiye coeiMHEHUs XJ10pa.
UCIIOJIb30BaHUE B OBITY U OKHCITUTEIEHO-BOCCTAHOBHTEIIBHBIC MPOIIECCHI C
MPOMBIIIJICHHOCTH. y4acTHUEM KHUCIOPOAOCOAEPKAIUX COCIUHEHUN

XJIopa.

22 2/6 Pemenue 3a1ay npu ycnoBuu, 4to | Pemenue 3aia4 npu ycaoBUH, YTO OJHO U3
OJIHO M3 BEIIECTB HAXOIWTCS B | BEHMICCTB HAXOJUTCS B U30BITKE IO TEME « XJIOP
n30BITKE. U €r0 COCAMHEHUS)

23 217 bpoMm - elMHCTBEHHBIN KUAKUN Haxoxnenne Opoma B mpupoxae. CoeauHEHUs
HEMETall. Opoma. [IpumeHenwe HeMmeTamyia M €ro

COCJIMHEHUI B OBITY M MPOMBIIIICHHOCTH.

24 2/8 o B Haneii sku3uu. Haxoxxnenue itona B mpupojie. CoenHeHUs
nona. IlpuMeHenue oga U €ro COEAMHEHUN B
OBITY U TPOMBINIJICHHOCTH.

25 2/9 Pemenre koMOMHUPOBAHHBIX Pemenne 3amau mo Tteme: «lanmoreHbl W UX
3a/1a4 COEJTUHEHUS

26 2/10 Cepa u e€ coequnenus: nons3a u | OBP ¢ yuactuem cepsl.

BpeI. Pemenune 3amau mo Teme: «Cepa u ero
COEJTUHEHUS

27 2/11 A3zot u ero ocHoBHbIe | OBP ¢ yyacTuem coenunenuii azora.
HaANpPaBJIEHUS NCTOJIb30BaHUSI.

28 2112 Coenuuenus aszora: Tonb3a U | Pemenue 3amad 1o Teme: «A30T W €ro
Bpe/l. COEJTUHEHUS

29 2/13 Yrimepon B mpupone:  ero | Pemenue 3amad mo Teme: «YTIepoa W HMX
OMACHOCTH U c(hepbl MPUMEHEHHUS | COCTUHEHUS

30 2/14 CoenuHeHHs yriepoja. Kap6onater. KapOumpr.

Tema. 4 Paboma nao npoexmom.(4 uaca)

31 4/1 Bb10op TeMBI U1 IpOEKTA.

[TnanupoBanue paboOTHI HAZ
TPOCKTOM.

32 4/2 KoHcynpTanuu 1no co3iaHuto
IIPOCKTA.

33 4/3 3amura IpoeKTOB.

34 4/4 3amuTa MpOeKTOB.
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