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Cupnopenko Ceetnana BukroposHa, yuntens xumud MAOY «KBapkernckas COLL»

Pazgen 1. IlosicHuTeIbHAsA 3aMUCKa

OcHoBHOe o011ee 0Opa3oBaHle — BTOpasi CTyleHb 00muiero oopaszoanus. ONHON M3 BaXKHEHIINX 3a/1ad 3TOro

JTama SBJAETCS TOATOTOBKA OOYYalOmIMXCSA K OCO3HAHHOMY W OTBETCTBEHHOMY BBIOOPY IKM3HEHHOTO H

npodeccuoHabHOTO MyTH. OOyyaromuyecs AOKHbI HAYyYUThCSI CAMOCTOSITEIBHO CTaBUTh LIETH U ONPENEIATh IMyTH UX

JOCTHKCHUS, UCTIONIb30BaTh MPUOOPETEHHBIH B IIKOJIE OMBIT JAESITEIbHOCTH B peaibHOM KHU3HHU, 32 paMKaMH Y4eOHOTO

nporecca.

I'nasnvie yenu ocnoenozo obujezo obpazoseanusn:

1) dopmupoBaHue LEIOCTHOTO IPEACTABICHHUS O MHUPE, OCHOBAHHOI'O HAa IPHUOOPETEHHBIX 3HAHUAX, YMEHUSX H

croco0ax JaeATeIbHOCTH;

2) mpruoOpeTeHHe OIBITa Pa3HOOOPA3HOH ACITETLHOCTH, TO3HAHUS U CAMOTIO3HAHWS,;

3) MOArOTOBKA K OCYLIECTBICHHIO OCO3HAHHOTO BHIOOpa MHAMBHUAYAILHONH 00pa3oBaTelbHON MM MPOQECCHOHATBHON

TPaeKTOPHH.

Bonpmioit Bknax B JOCTHXKEHUE TIIABHBIX 1IeJiel OCHOBHOrO oOImiero oOpa3oBaHMs BHOCHT M3YYE€HHE XUMHH,

KOTOpO€ MPHU3BAaHO 00ECTIEYUTH PEIIEHUE CIEeAYIOIINX Heslell.

1) popmupoBaHrEe CUCTEMbl XUMUYECKUX 3HAaHUN KaK KOMIIOHEHTA €CTECTBEHHO-HAYYHOU KapTHHBI MUPAa;

2) pa3BUTHE JHUYHOCTH OOyYaroIMXcs, (OPMHPOBAaHHE y HHUX TYMaHUCTHYECKAX OTHOIICHWH M DKOJOTHYECKH

Lenecoo0pa3Horo NOBEACHUS B OBITY M TPYIIOBOH IESTEIBHOCTH;

3) BbIpabOTKa MOHUMAaHUsI OOIIECTBEHHOW MOTPEOHOCTH B Pa3BUTUU XMMHUH, a Takke (OPMHPOBAHHE OTHOIICHHS K

XMMUH KaK K BO3MOKHOHM 00JacTi OyayIeil MpakTHIEeCKOi JeITeNbHOCTH;

4) hbopMupoBaHue yMeHHsI 0€30TIaCHOTO OOpAIEHUs C BeIIECTBAMHU, UCIIOIb3YEMBbIMU B TIOBCETHEBHOW YKHU3HHU.,

OCHOBHBIE 3a0a4u N3y4YEHUsI XUMUU B IIKOJIE:

1) @opmuposams y oOydaroumxcsi yMEHUsS] BHICTh M MIOHUMATh IIEHHOCTh 00pa30BaHMUs, 3HAYUMOCTh XMMHYECKOTO
3HAHMS JJIS1 KAKAOTO YeJIOBEKa HE3aBUCUMO OT €ro Mpo(ecCHOHAIbHOM NesITeNbHOCTH;

2) popmuposams TPEICTABICHUS O XUMHYECKOH COCTABISIONICH €CTECTBEHHOHAYYHOW KapTHHBI MHpA; YMEHHUS
OOBACHATH 00BEKTHI U MIPOLIECCHI OKPYKAIOIIEH IeHCTBUTENILHOCTH, HCIIONB3YS sl 9TOT0 XUMHYECKHE 3HAHUS;

3) o0eradesamv METOAMU HAYYHOTO MO3HAHUS JUI OOBSCHECHHS XUMHYCCKUX SBICHUN M CBOWCTB BEIECTB, OLICHKH
PO XMMUH B Pa3BUTUH COBPEMEHHBIX TEXHOJIOTHI U MOIy4YE€HHH HOBBIX MaTEpPHAIIOB;

4) socnumvléams yOSKICHHOCTh B MO3UTHBHOW POJM XMMHU B )KU3HM COBPEMEHHOTO OOLIECTBA, HEOOXOAUMOCTH
PaMOTHOTO OTHOIIEHHS K CBOEMY 370POBBIO U OKPYKAIOLIEH cperie;

5) npumensmb nONMyYCHHBIC 3HAHHS UIsI OE30MACHOTO KCIOJIB30BAHKS BEIISCTB U MATEPHUATOB B OBITY, CEIBCKOM
XO3SCTBE U Ha IPOMU3BOCTBE, PELICHUS IPAKTHUECKHX 3a/1a4 B IOBCEIHEBHOM KU3HH, IPEAYNPEKACHUS SIBICHUH,
HAHOCAIINX BPE] 37I0POBHIO YEIOBEKa U OKPYXKAroIeh cpee;

6) passusamsv NO3HABATEIbHBIC MHTEPECHI, HHTEIUIEKTYAIbHbIC W TBOPYECKHE CIIOCOOHOCTH YYAIMXCS B MpoIecce
N3y4YeHHS UIMH XUMHUYECKON HayKH U €€ BKJIaJa B COBPEMEHHBIN HayYHO-TEXHHUYECKHI IPOTpecc;

7) @opmuposams BaxKHEWIINE JOTUYECKHE ONEpal MBIIUICHHs (aHalu3, CHHTE3, 0000LICHHE, KOHKpETH3alus,
CpaBHEHHE U Jp.) B MIpOIEcce MMO3HAHMS CHCTEMbI BXKHEHIINX TOHATHH, 3aKOHOB U TEOPHH O COCTaBe, CTPOCHHUH H
CBONCTBaX XMMHUYECKUX BEIIECTB;

8) oe6radesamv  KIIOUEBBIMH KOMIICTCHUUSIMU  (yueOHO-TIO3HABATEIbHBIMH, HH()OPMALMOHHBIMH, IIEHHOCTHO-
CMBICJIOBBIMH, KOMMYHHUKATHBHBIMU)

Pabouas nmporpaMma 3J€KTHBHOTO Kypca 10 XUMHH AJIsl YHaIUXCsl 7 Kiacca OCHOBHOM IIKOJIBI COCTAaBIICHA Ha

OCHOBE CIIEIYIOIINX HOPMAMUBHHIX OOKYMEHMO8:

1) ®enepanbHOTO rOCYAAPCTBEHHOTO 0OPA30BATEIBHOTO CTAHAPTa OCHOBHOTO 0011ero oopasosanus (2010);

2) TpeOoBaHMii K pe3yibTaraM OCBOCHHS OCHOBHOI 00pa30BaTelibHOM MPOrpaMMbl OCHOBHOTO — OOIIEro
o0pa3oBaHMs, MNPEACTaBICHHBIX B (eAepaJbHOM TIOCYAapCTBEHHOM OOpa30BaTelNbHOM CTaHAapTe oOIIero
o0pa30oBaHHs1 BTOPOTO MTOKOJICHHUS;

3) OcHoBHoli 0Opa3oBarensHOit mporpamMMmel MOAY «KBapkenckas COLL;

4) mporpaMMbl MPOMNEICBTHYECKOTO Kypca XHMHHU JUIs 7 Kiacca OCHOBHOW MIKOJIBI «Xumwus. BBomaHBIH Kype. 7
knaccy» aBTopoB O. C. I'abpuensna, U. I'. Octpoymosa u A. K. Axne6ununa,

Pabouast nporpamma paccuntana Ha 35 4 (1 4 B Hezemo).

B snexkTHBHOM Kypce MOYTH HE 3aTpOHYTHI TpeOOBaHMS CTaHAApTa XMMHYECKOro 00pa3oBaHUS ISl OCHOBHOM
IIKOJIBI, HAIpIMEpP CHUMBOJIBI XMMUYECKHX SJIEMEHTOB U (hOPMYJIBI BEIIECTB CEMHUKIIACCHUKU YdaT TOJIBKO TIO JKEeJIaHUIO, HE
NPEAYCMOTPEHO cocTaBiIeHUE (HOPMYJI BEILIECTB U YPABHEHUH XUMHYECKUX PEAKLUH, KOTOPBIE SIBJISFOTCS MaTepHAIoOM JIIs
M3y4YEHHS B 00s3aTEIIEHOM KypCe XHMHM.
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Paspeu 2. O0masi XapakTepHCTHKA NIpeAMeTa

N3ydenne BBOIHOTO Kypca XUMUH B 7 KJIacCe HANPaBIEHO Ha OCTH)KEHUE CIIEAYIONTNX 1ejeii:

* MOATOTOBUTH YHAIIUXCS K H3yYSHHIO HOBOTO y4eOHOTO MpeaMeTa;

* CO37aTh MMO3HABATEIHHYI0 MOTHBALIHIO K N3YYEHHIO HOBOT'O MIPEIMETA;

* chopMHpOBaThH MPEIMETHBIC 3HAHUS, YMEHHS U HaBBIKU (B MEPBYIO OUYepellb PACUETHBIE U AKCIIEPUMEHTAJIbHEIC),
Ha KOTOPBIC HEAOCTATOYHO BPEMECHU IIPU U3YUCHHUU KypCa XUMUUN OCHOBHOU IIKOJIBI,

* TIOKa3aTh SpPKHE, 3aHUMAaTeNbHbIE, SMOIMOHAILHO HACHIIICHHBIC SIMW30/bl CTAHOBICHHUS W Pa3BUTHA HAYKH
XUMUH;

* WHTETPUPOBATh 3HAHUS TI0 TPEAMETaM eCTECTBEHHOTO IMKJIa OCHOBHOHM IIKONBI Ha OCHOBE Yy4yeOHOI
JAUCIHUITIIINHBI «XuMHuA.

Kypc nponeneBTukn He mpemxycMOTpeH (hefepanbHbIM 0a3MCHBIM yUeOHBIM ILIAHOM, ITO3TOMY B IpOTpaMMe
OTCYTCTBYIOT CBEICHHS Kypca XUMHH, NPEAyCMOTPEHHOrO (eaepalbHbIM KOMIIOHEHTOM TOCYAapCTBEHHOTO
00pa3oBaTeIbHOTO CTaHJAPTA IO XMMHUU JIJI1 OCHOBHOH IIIKOJIBI.

[MepBast TeMa «XUMHS B IEHTPe €CTECTBO3HAHUSD) AKTYATM3UPYET XMMUYECKUE 3HAHUS YUYaIUXCsl, TIOyUCHHBIE
TPy M3YYCHUH TIPUPOIOBEACHUS, Owoyiormw, Teorpaduu, (U3NKA W JAPYrHX HAyK O TMpUpoae. DTO yMEHBIIAeT
TICUXOJIOTHYECKYIO Harpy3Ky, BO3HHKAIOILYIO C MOSBIICHHEM B 8-M Kjlacce HOBOTO MPEAMETa, TI03BOJISIET 3aMCHUTH CBSI3aHHBIC
C 9THM TPEBOXHBIE OXHJIAHHA Ha TOJIOKUTEIHHBIE SMOIIMM BCTPEYM CO CTaphIM 3HaKOMBIM. [lapamtensHo mpoBoauTCS
MBICTb 00 HMHTETPUPYIOIICH PO XUMHH B CHCTEME €CTECTBEHHBIX HAyK, 3HAYMMOCTH 3TOTO TpenMera Uil YCIEIIHOTO
OCBOGHMSI CMEXKHBIX TMPEIMETOB. Takas MEKMpenMerHas HHTerpanus CcrocoOCTByeT (QOpPMUPOBAHHUIO — EIMHON
€CTECTBEHHOHAYYHOH KapTHHBI MHpa YK€ Ha HavyalbHOM JTale HM3y4deHHs XUMUH. B coOTBeTcTBHM C TpeOOBaHHAMHU
TOCYIapCTBEHHOTO O0pa30BaTeNBHOIO CTaHIapTa B Kypce IOJUEPKUBAETCS, YTO XMMHS — HayKa SKCIepHMEHTaIbHAs,
MO3TOMY PaccMaTpHBAlOTCsl TAKUE TOHATHUS, KaK SKCIIEPHUMEHT, HAOMOACHHE, I3MEPEHHE, OMUCAaHKUE, MOJCITUPOBAHUE,
TUTIOTE3a, BBIBOJI,

Jist oTpabOTKM TPAaKTUYECKMX YMEHHM yYalluxcsl OTOOpaHbl HECIOXKHBIE M TICHXOJIOTHYECKH JIOCTYITHBIE YIS
CEMHKJIACCHUKOB JIA0OpaTOPHBIE U MpaKTUUecKhe paboThl, KOTOPBIE 3HAKOMBI M T0 HAYaIbHOMY KYPCY €CTECTBO3HAHHS U
JIPYTHM €CTECTBEHHBIM JIMICIIUTLIMHAM: O3HAKOMIICHHE C HECJIOXKHBIM JIAOOPATOPHBIM 000py/I0BaHKEM (YCTPOHCTBO IITaTHBA,
HarpeBaTeJbHBIX PHOOPOB, XUMHUYECKOH MOCYIbl, KOTOPYIO OHH MPUMEHSUIH paHee), IPOBEICHNE MPOCTEUIINX OTIepalii
¢ obopyIoBaHUEM U BellleCTBaMH (TIpaBHIia HarpeBaHus, (pUKcamys pe3yIbTaToB HAOMFOICHUS M MX aHAU3 U T. 1.). JTOH
NN CTIOCOOCTBYET MPEyCMOTPEHHBIN B Kypce IOMAITHUI XMMHYECKHI IKCIIEPUMEHT, KOTOPBIA MOJIHOCTBIO COOTBETCTBYET
TpeOOBaHMAM OE30MaCHOCTH TPU €ro BBHIMOJHEHWH M BKIFOYACT YIIEANIME HBbIHE W3 TPAKTHKA OOyYEeHHsS XWUMUHU
SKCIEPUMEHTAIBHBIE PAOOTHL.

Bropas tema xypca «MaTeMaTHyecKkHe pacdyeTbl B XMMHI» TO3BOJSIET OTpadOTaTh pacyeTHBIE yMEHWS,
CTOJIb HEOOXOANMBIE TIPH PELICHUH XMMHUYECKHUX 3a/1a4, B IIEPBYIO OYepelb HA HAXOXKACHUE YacTH LEJI0oro (MaccoBas A0S
JNIEMEHTa B CIIOKHOM BEIIIECTBE, MaccoBas 1 OOBEMHas JIOJI KOMIIOHEHTOB B CMECH, B TOM 4Hcie U 1o npuMmeceii). Kak
BUJTHO, BHUMAHHE 00paIliaeTcs He CTOJIBKO Ha XMMHUIO, CKOJIBKO HA MaTeMarHKYy.

Tpetbst Tema «SIBJIeHMSl, TIPOUCXOAIINE C BElIECTBAMI» AKTYyaIM3UPYeT 3HAHWS yJalumxcs O (H3UIECKUX U
XAMHUYECKUX SIBIICHHSX, IOJyUYeHHBIE Ha YPOKax IO APYTUM MpeIMeTaM, TOTOBUT MX K M3Y4eHHIO XMMHUUECKOro TpolLiecca Ha
CIIITYTOIIEH CTYTICHN OOyUCHHS.

YerBeprast Tema «Paccka3bl 0 XHMHM» BKIIOYACT MHTEPECHBIC CBEICHHUS O PYCCKHX XUMHKaX, 00 OTIEIBHBIX
BCIICCTBAaX U HECKOTOPBIX XUMHUYCCKUX PCAKIIUAX.

Pa3znen 3. MecTo XMUMHH B y4eOHOM ILJIaHe

Kypc mpomneneBTrku He mpeaycMoTpeH (GefaepatbHbIM 0a3UCHBIM yUEOHBIM IUIAHOM, MO3TOMY B MpOrpamme
OTCYTCTBYIOT CBEICHHs Kypca XHMHUH, TMPEILyCMOTPEHHOro (eaepaabHbIM KOMIIOHEHTOM T'OCYIapCTBEHHOT'O
00pa30BaTeIbHOTO CTaHAApTa MO0 XUMHH JUIS OCHOBHOHM mIKONBI. 1 Yac Ha M3ydeHHE NAHHOTO Kypca BBIIETICH W3
KOMITOHEHTa 00pa30BaTENbHOTO YUpexkaeHUs. ABTOpCKas MporpaMMa paccuurtaHa Ha 34 yaca B roj, MpH U3Y4YEHUHU
mpeaMeTa | 9ac B HEJEN0, HO TaK KaK KOJMYECTBO YYEOHBIX HeAenb 35, CleloBaTeNlbHO, B padOYyI0 MpOrpamMMmy
no0aBleH JONOJMHUTENhHO | yac Ha HM3y4yeHHe Kypca B KOHIIE Tofla B BHJIE 3aKIIOUHUTENBHOTO 3aHATHA Ui
MOJIBEJICHNS UTOTOB. PacnpenieneHre BpeMeHH, a TakKe TEMBI 3aHATHA M SKCIIEPUMEHTAIbHBIE Pa0OTHI TOJTHOCTHIO
COXPaHEHBI COIJIaCHO aBTOPCKOI Mporpamme.

Pabouas mporpamma paccumraHa Ha 1 wac B Heznemo, 35 dacoB B roj. M3ydenme mpemgaraeMoro Kypca
NpeAyCcMaTpUBaeT IIUPOKOE HCIOJIb30BaHUE AaKTUBHBIX (OpPM M METOJOB OOYYCHHMS: TMOBBIIICHUE POJIU
CaMOCTOATENbHON paboThl ydJammxcsi B 00ydeHHH (HampuMep, TPOBENEHHE JOMAITHET0 XHMHYECKOTO
9KCIEPUMEHTa), B TOM 4YHCJE MOArOTOBKAa COOOIICHUH Uil YYEHHYECKMX KOH(EpEeHIMH, 3alluTa MPOEKTOB,
oOCy)XZIeHHe pEe3yJIbTaTOB JOMAIIIHETO JKCIepuMeHTa. Pabodas mporpamMma IperycMaTpHBaeT pPa3BUTHE TaKHX
JIOTHYECKHUX OTIEPAli MBIILUICHHUS, KaK aHAJIN3 U CHHTE3, CpaBHEHUE W 0000IIeHNEe, BEIIBIKECHUE U TIOATBEPKICHUE
WIA ONpOBEp)KeHHe rumnore3 u T. . [Iporpamma mocTpoeHa Ha OCHOBE MEXKIPEIMETHBIX CBS3EH, MPEXIE BCEro, C
KypcoM ¢u3uku, ononorun, reorpapun, Mmarematuku. Cpoku peanuzanuu: ¢ 01.08.2015 r. mo 31.05.2016 r.
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Pa3nen 4. JInuHOoCTHBIC, IPeIMeTHBIC H MeTaNpeIMeTHbIE Pe3yJIbTaThI
OCBOEHMSsI BBOJHOI'0 Kypca XUMHH 7 KJacca

[Ipn w3y4eHMM XWMUU B OCHOBHOW IIKOJE€ OOecmednBaeTcs AOCTIDKEHHE JMYHOCTHBIX, METAalpeAMETHBIX |

MPEIMETHBIX PE3yJIbTATOB.

Juunocmmuuie:

1. B neHHOCTHO-OpMEHTANMOHHOMH cepe:

O BOCIHTaHHME YYBCTBA IOPAOCTH 32 POCCHHCKYI0 XMMHYECKYIO HAayKy, TYMAaHH3Ma, MO3UTHUBHOIO OTHOLICHHS K
TPYAy, IeNeyCTPEMIICHHOCTH;

o ¢opMHUpOBaHHE NEHHOCTH 3I0POBOTO M Oe30macHOTO 00pa3a KU3HHU, YCBOCHHE IMPaBWJI HHIU-BUAYaJTbHOTO U
KOJUIEKTUBHOTO 0€30MacHOTO MOBEACHUS B UpE3BbIUANHBIX CUTYAIUAX, YTPOKAIOUINX KU3HU U 3J0POBbIO JIFOACH;

o (opMupoBaHHE IKOIOTUIECKOTO MBIIUICHHUS: YMEHUS OLEHUBATH CBOIO JEATENLHOCTD M MOCTYNKH APYTUX JrOIeH
C TOYKH 3PEHUS] COXpAHEHHS OKPYKAOIIEH Cpe/Ibl - TapaHTa KU3HU U OJIaronoiydus Jiroaeil Ha 3emIie.

2. B TpynoBoii cdepe:

O BOCIUTaHHE TOTOBHOCTH K OCO3HAHHOMY BHIOOPY MaNbHEUIEH 00pa30oBaTeIbHON TPACKTOPHH.

3. B nmo3HaBarenbHOH (KOTHUTUBHOW, MHTEIUIEKTYAILHOH) cdepe:

o ¢opMHupOBaHHE YMEHHUS YIIPABISATH CBOCH NIO3HABATEIHHOMN EATEIbHOCTHIO;

O pa3BUTHE COOCTBEHHOTO IIEIOCTHOTO MHUPOBO33PEHUS, MOTPEOHOCTH M TOTOBHOCTH K CaMOOOpPa30BaHHUIO, B TOM
YHClIe U B PAMKaX CAMOCTOSATEIBHOM JEATEIbHOCTH BHE IIKOJIBI;

o (opMupoBaHHE OCHOB SKOJOTHYECKOW KyJIbTYphI, COOTBETCTBYIOLIECH COBPEMEHHOMY YPOBHIO 3KOJIOTHYECKOTO
MBIIUTEHUS, Pa3BUTHE OIBITA DKOJOTUYECKH OPHEHTUPOBAHHOW pPe(hIEeKCHBHO-OIIEHOYHON M MPaKTHYECKOU
JESITEITLHOCTH B )KU3HEHHBIX CHTYAIIHsX.

Memanpeomemnuwie:

O yYMEHHE CaMOCTOSITENIFHO ONPEAEISATh IIeJTd CBOET0 00YUEHHs, CTaBUTh M (POPMYIHPOBATH I ceOsl HOBBIE 3a/1a4H
B yu€0e M M03HABaTEIbHOM AEATEIbHOCTH, Pa3BUBAaTh MOTHUBBI M HHTEPECHI CBOEH MIO3HABATEIBHOU AEATENbHOCTH;

O YMEHHE CaMOCTOSTEIbHO IUIAHUPOBATh MYTH JTOCTHKEHHs Lieded, B TOM YHCJe albTepHATUBHBIE, OCO3HAHHO
BEIOMpaTh Hanboee 3 PeKTUBHBIE CTIOCOOBI pelIeHUs YIeOHBIX 1 MO3HABATEIFHBIX 33/1a4;

O YMEHHE COOTHOCHTh CBOM JCWCTBHSA C IUIAHUPYEMBIMH pE3yJbTaTaMH, OCYIIECTBISATh KOHTPOJb CBOEH
JeITENLHOCTH B TPOIIECCE JTOCTIKEHUS pe3yJibTaTa, ONpeAeisiTh CrOocOoObl JEHCTBUI B paMKax IMPeI0sKEHHBIX
YCIIOBHi 1 TpeOOBaHNH, KOPPEKTUPOBATh CBOM JICHCTBHS B COOTBETCTBHH C M3MEHSIOMICHCS CUTYAIIHEH;

O yYMEHHeE OICHHBAThH MPABUIHLHOCTH BBITOIHEHUS YIeOHOH 331291, COOCTBEHHBIC BO3MOKHOCTH €€ pEelIeHNUS;

O BIlaJCHHE OCHOBAMHU CAMOKOHTPOJISI, CAMOOLICHKH, IPUHSTHS PELICHUI 1 OCYIIECTBICHHS OCO3HAHHOTO BHIOOpA B
yueOHOH U MO3HABATEIBLHON JACITEIHHOCTH;

O yYMEHHE OTpeAeNsaTh TMOHATHI, CO3/[aBaTh OOOOIIEHWS, YCTaHABIWBATh AaHAJIOTHH, KIACCH(DHUIMPOBATD,
CaMOCTOSATENPHO BHIOMPAaTh OCHOBAaHWUS W KPUTEpUU I KIacCH(HKAIMK, YCTaHABIUBATh MPUYHHHO-
CJIEZICTBEHHBIE CBSI3U, CTPOUTH JIOTHYECKOE pacCyKICHHE, yMO3aKIoueHHe (MHIYKTUBHOE, NEAyKTUBHOE U IO
aHaJIOTHU) U JIeTIaTh BBIBOJIBI,

O yMEHHE CO3/1aBaTh, IPUMEHATH U MPE0OPa30BbIBATh 3HAKM H CUMBOJIBI, MOJICIIM M CXEMBI JIJIsl PEIICHUs] YUeOHbBIX U
MMO3HABATENbHBIX 33134,

O CMBICIIOBOE YTEHHUE;

O yYMEHHE OPTaHW30BBIBATh Y4eOHOE COTPYJHHYECTBO W COBMECTHYIO ACSTEIHHOCTh C YUUTEIEM M CBEPCTHHKAMH,
paboTaTh HMHAMBUAYaIBFHO W B TpYMIE: HAXOOUThb oOIIee pelleHHe M pa3peliaTh KOH(MIMKTHI HAa OCHOBE
COTJIACOBAHMA MO3UINH 1 YIETa HHTEPECOB; (DOPMYITHPOBATH, ApTYMEHTHPOBATH U OTCTAMBATH CBOE MHEHVIE;

O yMEHHe OCO3HaHHO MCIOJh30BaTh PEeUYEBHIE CPEJICTBA B COOTBETCTBUH C 3a7aueii KOMMYHHUKAIINN I BBIPKEHUS
CBOUX YYBCTB, MBICTICH M TIOTPEOHOCTEH; TUIAHUPOBAHUS U PETYJSIIMK CBOCH AEATEIFHOCTH; BIaJCHUE YCTHOH M
MUCbMEHHOHN Peubl0, MOHOJIOTUYECKON KOHTEKCTHOM Peublo;

o ¢opMHUpOBaHHE U pPa3BUTHE KOMIIETEHTHOCTHA B OOJIACTH WCIOJB30BaHMS HH()OPMAIMOHHO -KOMMYHHUKAITHOHHBIX
texuonoruii (manee MKT— kxommnereHum);

o ¢opMHpOBaHHE M pa3BUTHE OHKOJOTMYECKOTO MBIIIJICHUS, YMEHHE TPUMEHSITh €ro B I103HABATENIbHOM,
KOMMYHHUKAaTUBHOM, COIMANBHON MPaKTUKE U MPOQeCcCHOHATHHON OPUCHTAINH.

Ilpeomemmnuwie:

B pe3ynbTaTe n3ydeHus mponeaeBTUUYECKOr0 Kypca XMMUN YYCHUK TOJIKEH

3HAThH /TIOHUMATh:

* XUMUYECKYI0 CUMBONUK): 3HAKU HEKOTOPBIX XUMUYECKUX AJIEMEHTOB, POPMYJIbl XMMHUUECKUX BEIIECTB U

YPaBHEHUSI XUMHUYECKUX PEAKIUN;

*  gadicHelue XUMUYecKue NOHAMUS: XUMUSL, XUMUYECKUE METObl U3yYEHUs, XUMUYECKUN 3JIEMEHT, aTOM,

WOH, MOJICKYJIa, OTHOCHTEIILHBIC aTOMHAsi M MOJICKYJISIpHAsST MAacChl, MUHEpaJ, BEIIECTBO, KiIaccu(HUKaIius

BEILIECTB, XUMHYCCKasl PEaKIys, KOPpO3us, KaTalu3aTopbl, HHTHOUTOPHI, (DUIBTPOBAHUE, TUCTUIUIALIMS,

4
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aJ:[cop6uHs[; OpFaHI/I‘IGCKaH nu HeopraHquCKa;I XHUMUA, yl"J'ICBO}IOpOI[I)I, CHI/IpTBI, Kap6OHOBI>IC KHCJIOTHI,
KHPBI, YTICBOJIbI, OCJIKH, KAaUeCTBEHHBIC PEAKIINY;

* OCHOBHblE 3aKOHbI XUMUU. COXPAHEHUS MACCHI BEIIECTB, MOCTOSTHCTBA COCTaBa BEIIECTBA, MEPUOTUICCKUN
3aKOH;

* gadiCHeUwlue sewecmea U Mamepuanvl. HEKOTOPbIE METAUIbl M CIUIaBbl, CEpHas, COJISIHAsA, a30THAs W
YKCYCHasi KUCJIOTHI, IIEJI0YH, aMMHUAK, >KHUPBI, MbLUIA, TJIOKO3a, caxapos3a, Kpaxmas, KJIeTdaTka, OeiKw,
n3BecTkoBas Boga, CMC;

YMETh:

* Ha3bl8amb OTACIBbHBIC XMMHYCCKHE DJICMEHTHI, UX COCAMHCHUS, COCAMHCHHS HEMETAJIJIOB U METAJIJIOB,
I/I3y[IeHHbIe OpI‘aHI/I‘-IGCKI/Ie COCIUHCHUS U ;[pyrne BEIIECTBaA IIO TpHBHaHBHOfI i MemnyHaponHoﬁ
HOMEHKJIATYPE;

* onpeoenams MPUHAIICKHOCTD BEIIECTB K ONMPEICICHHBIM KJlaccaM HEOPraHUYECKUX BEIIECTB;

* xapaxmepu3o6amsv 3JIEMEHTbl MaJbIX MEPHOJIOB MO HUX MOJOXKEHUIO B Nepuoauyeckoit cucreme Jl. U.
MenpeneeBa; o0ImMe CBOWCTBA METAIOB, HEMETAJUIOB, OCHOBHBIX KIIACCOB HEOPTaHWYECKHX U
OPraHNUYEeCKUX COCTMHEHUN;

* 00bACHAMb 3aBUCUMOCTb CBOMCTB BEIIECTB OT HX COCTaBa M CTPOEHUsS, 3aBHUCUMOCTH CKOPOCTH
XUMUYECKON PEaKIUU OT Pa3IMUHbIX (DAKTOPOB;

*  BbINOJHAMbL XUMHUYECKUW OHKCIIEPUMEHT 1O pPACMO3HABAHUIO HEKOTOPBIX BEIIECTB; pPACUEThl 110
HaXOXJIEHUIO JOJIM BEIIECTBA B PACTBOPE, DJIEMEHTA B BEIIECTBE;

* NpPo6OOUMb CAMOCTOSATENBHBINM TMOUCK XHWMHYECKOM HH(OpPMAlUU C HCIOJB30BAHUEM Pa3IMYHBIX
HMCTOYHHUKOB (HAYYHO-TIOMYJISIPHBIX M3JaHUH, KOMITBIOTEPHBIX 0a3 TaHHBIX, IHTepHET-pecypcoB);
HCIIOJIB30BAThH HpI/IO6p€T€HHBI€ 3HAHUS U YMGHI/ISI B HpaKTquCKOﬁ HCATCIBbHOCTU U HOBCCHHCBHOﬁ KN3HU C
NS K

* 00BSICHEHNSI XUMUYECKUX SBIICHUH, IPOUCXOSIINX B IPUPOAE, OBITY U Ha MIPOU3BOCTBE;

* OMpEICIICHUSI BO3MOKHOCTH MPOTEKAHUS XUMUYECKUX MTPEBPALICHUM B PA3JIMYHBIX YCIOBUSAX U OLIEHKU MX
TOCJIEICTBU;

* 3KOJIOTMUECKHU TPaMOTHOT'O TIOBEICHUS B OKPY KaIOILEH Cpee;

* Oe30macHOro oOpaIIeHus ¢ TOPIOYUMH U TOKCHYHBIMHU BEIIECTBAMH, JTa00PAaTOPHBIM 000PYIOBAHHEM;

* IPUTOTOBJICHUS PACTBOPOB 33a/JAHHON KOHIIEHTPAILIUHU B OBITY.

Paznen 5. CoaepikaHnue nporpamMmsl

I'nasa I. Xumus B nentpe ecrectBo3Hanus. (11 yacoB)

Xumusg kak 4actb ecrectBo3HaHusi. IIpenmer xumum. XvMHS — 4YacTh €CTECTBO3HAHUS. B3auMMOOTHOLIEHUSA
4eoBeKa U okpyxkaromiero mupa. [lpenmer xumun. @u3ndeckue Tena u Bemectsa.CBoiicTBa BemecTs. IlpuMeHenne
BELLECTB HA OCHOBE UX CBOWCTB.

Ha6aionenue W 3KCNepUMEHT KaK MeTOAbl M3Y4YeHHsI ecTeCTBO3HAHUsA W Xxumuu. HaOmojeHne xak OCHOBHOM
METOJI TIO3HAHWS OKPY)KAIOWIETO MHpa. YCIOBHSA MpoBeleHHs HaOmoneHus. [wumortesa. DkcnepumeHT. BwiBO.
Crpoenue miamenu. Jlaboparopus u 000py10BaHueE.

MoaeanpoBanue. Mojgens, MozaenupoBanue. OCOOCHHOCTH MOACTUPOBaHHWS B reorpadwm, Qusnke, OWOJIOTHH.
Mogenun B Ouonorumu. Mymspku. Mogenn B ¢usuke. OnekrpodopHas MammHa. [eorpaduyueckue MOACIH.
XWUMUYECKre MOJENN: TpeAMETHhIe (MOJEeNr aroMma, MOJIEKYyJl, XUMHUYECKHX W TPOMBIIUIEHHBIX MPOU3BOJCTB),
3HAKOBBIE, WJIM CUMBOJIbHBIE (CHMBOJIBI QJIEMEHTOB, ()OPMYJIbI BEIECTB, YPaBHEHUsI PEaKLIUi).

Xumuyeckne 3HaKH U (popmMyiabl. XUMAYECKHHA 3NIeMEeHT. XUMHUYecKue 3Haku. X o0o3HaueHHWe, MpOU3HOIICHHE.
Xumnueckue Gopmyinsl BemecTB. [Ipocteie u crnoxkHble BemecTBa. MHnexcsl u ko3¢ duuuentsl. KayecTBeHHbIN 1
KOJIMYECTBEHHBIN COCTAB BEILIECTBA.

Xumus U (pU3HKA. YHUBEPCAIBHBIM XapaKTep IMOJIOKEHUNA MOJICKYJIPHO-KUHETUYECKON Teopun. llonsaTus «aromy»,
«MoJeKyia», «nom». CrtpoeHme BemiecTBa. Kpucraminmdeckoe coCTOsIHHE BemiecTBa. KpHcTaluMyeckue pereTku
TBepabIxX BemiecTB. Juddysus. bpoyHoBckoe nmkeHue. BerecTBa MOJIEKYIIPHOTO U HEMOJIEKYIISIPHOTO CTPOCHHS.
ArperaTHble cOCTOsIHUSI BemlecTB. [loHsATHE 00 arperaTHOM COCTOSHUHU BemlecTBa. (DHU3MUECKHE M XUMHYECKUE
serieHus. ['a3000pasHble, )KHUIKNE U TBEpbIe BemecTBa. AMOp(HbIC BENIeCTBa.

Xumust u reorpaus. Ctpoenue 3emiu: saApo, MaHTHA, kopa. Jlurocdepa. MuHepanbl U TOPHBIC MOPOJIBI.
Marmarudeckre U 0caiouHble (HEOPTaHUYEeCKHe U OPTaHUIeCKHe, B TOM YHCIIE U TOPIOYNE) TOPOIBI.

XumMusi M OMOJIOTHsl. XUMHUUECKUH COCTaB KMBOW KJIETKH: HeOpraHudeckue (BoJa W MHHEpAIbHBIE CONH) U
opraHnyeckue (OeNKH, >KAPHI, YTIEBOIbI, BUTAMUHBI) BellecTBAa. buojormdeckas poilb BOJBI B KHBOW KIIETKE.
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dotocunTe3. Xnopoduin. buonorudeckoe 3HaueHHE KUPOB, OENKOB, 3PUPHBIX Macell, yIIeBOJI0B U BUTAMUHOB IS
KHU3HEAEATEIbHOCTH OPIaHU3MOB.
KauyecTBennble peakuuu B xumuu. KauectBeHHble peakiu. Pacro3HaBaHue BELIECTB C MOMOIIBIO KaYECTBEHHBIX
peakuuii. AHanuTH4decKui curaan. OnpenenseMoe BeIECTBO U PEaKTHB Ha HETO.
JdemoncTpanuu
1. Komnekuusi pa3MYHBIX TPEAMETOB WM QoTorpaduil MpeIMeToB W3 aTIOMUHUS JIJIS WLTIOCTPAIUH HICH
«CBOMCTBa — NPUMEHEHHE).

2. Yd4eOHOe 000pyI0BaHUE, UCTIONB3yEMOE Ha ypOKax (QU3UKH, OUOJIOTHH, Teorpadiu U XHUMUH.

3. DOnektpodopHas MamuHa B neiictBuu. 'eorpaduueckue monenu (rnodyc, xapra). buonornueckue monenu
(MyJISDKH OPTaHOB U CHCTEM OPTaHOB PacTEHH, )KUBOTHBIX M YelloBeka). DU3nuecKre 1 XUMHYECKHE MOJICITH
aTOMOB, MOJIEKYJI BELIECTB M KPUCTAITMYECKUX PEIIETOK.

OOBeMHBIC 1 IAPOCTEPIKHEBBIE MOJICIH BOJIBI, YTIICKHCIIOTO M CEPHUCTOO Ta30B, METaHA.

OO6pasipl TBEPIBIX BEILIECTB KPUCTALIMYECKOTO CTpOeHUS. Moaen KpUCTAIIIMYECKUX PEILETOK.

Bopa B Tpex arperaTtHbIX COCTOSHHSAX. KOJUIEKIUsST KPUCTAJUIMYECKUX B aMOP(HBIX BEIIECTB U U3ACIHH W3
HUX.

7. Konnexuus MUHEpaoB (JIa3ypyT, KOPYH/, XaIbKOIHUPHT, QIIOOPHUT, TAIUT).

8. Kosrekmms ropHBIX MOpoA (TPaHUT, pa3nudHble GOPMBI KaIbIUTa — MEJ, MPaMop, U3BECTHSK).

9. Konnexkuus roproyux uckonaeMbix (HedTh, KAMEHHBIH yroiib, ClIaHpl, TOPQ).

JleMoHCTpallHOHHBIE IKCIEPUMEHTDI

1. Hayunoe nHabnromeHue u ero onucanue. M3yuenne crpoeHus miiaMeHu.

2. CrmpToBas KCTPaKIHs XJI0po(dUIUIA U3 3eJICHBIX JINCTHEB PACTCHUH.

3. «llepenuBanuey yriIeKUCIIOTO ra3a B CTaKaH Ha YPaBHOBELICHHBIX BeCax.

4. KadecTBeHHas peakius Ha KUCIOPO/.

5. KauecTBeHHast peakLus Ha YTIICKUCIBIN ras3.

JlaGopaTopHbie ONbITHI

Pacnpoctpanenue 3anaxa 0JeKoJI0Ha, JyXOB WIN 1€3010paHTa Kak npouecc Auhdy3um.
Habnronenne 6poyHOBCKOTO ABMKECHUS YAaCTUUEK YEPHOH TYIIH MO MUKPOCKOTIOM.

Huddyszus nepmanranara Kaaus B BOZHOM PacTBOPE

OO6HapyxeHue d3(pUPHBIX Maces B aneIbCHHOBOW KOPOYKE.

W3yuenue rpaHuTa ¢ MOMOIIBIO YBEIUMIUTEIBHOTO CTEKIIA.

Omnpenenenne coaep>KaHust BOJABI B PACTCHUH.

OO6HapyXeHre Maclia B CEeMEHaX IMOICOTHETHHKA U TPEIKOTO Opexa.

OOHapy>KeHHe KpaxMaia B MIIEHUYHOH MYKe.

B3aumoneiicTBre ackOpOMHOBOM KHUCIIOTHI ¢ HOAOM (orpenenenne BuTaMuaa C B pa3IMuHbIX COKaXx).

10 [IpoxyBanue BBIIBIXaEMOTO BO3AYXa UYepe3 U3BECTKOBYIO BOLY.

Jlomaninue onbITHI
1. UsrortoBnenue Mojeneil MOJIEKYJ XUMUYECKUX BELIECTB U3 TUIACTHIINHA.
2. JIuddysus caxapa B Boje€.
3. OmBITHI € MycTOW 3aKPBITOH MIACTUKOBOM OYTBHIIKOM.
4. BzanmMojeicTBHE aCKOPOWHOBOM KUCIIOTHI ¢ H0A0M (onpeaeneHue BuTamuHa C B pa3IUIHBIX COKAX)
5. OOHapyXeHue KpaxMasa B IPOAYKTaxX MUTaHHS.
MpakTuyeckue padoTsl
1. 3nakomcTBO ¢ 1abopaTopHbIM 000pyaoBaHUEM. [IpaBuia TeXHUKH 6€30MIaCHOCTH.
2. HaOmozaeHue 3a ropsiiieii cBeuoid. Y CTpOHCTBO U paboTa CIIMPTOBKHU.

IS

©CoNoOO~wWNE

I'nasa II. MaTtemaTuka B xXuMuu. (9 4acoB)

OTHOCHTEbHBIE ATOMHAs H MOJIEKYJsipHasi Macchl. OTHOCHTENFHAS aTOMHasi Macca 3JieMeHTa. MoJeKynsipHas
Macca. OmpezeneHre OTHOCHTEIBHONH aTOMHOW MacChl XMMHYECKMX 3JieMeHTOB mo Ttabmuie . WM. Menneneesa.
Haxoxnenue OTHOCHTENBHON MOJIEKYISIPHOH Macchl O (opMyJsie BEIIecTBa KaK CYMMBI OTHOCHTEIBHBIX aTOMHBIX
Macc, COCTaBJISIONINX BEIIECTBO XMMUYECKUX DIIEMEHTOB.

MaccoBasi 10Jis1 3JIeMeHTa B CJ0KHOM BemlecTBe. [loHATHE O MaccoBO¥ moje XHMHUYECKOTO 3jeMeHTa (W) B
CIIO’KHOM BEILIECTBE U €€ pacyeT o Gopmylie BemecTBa. Haxoxxaenue GopMyIibl BelecTBa Mo 3HAYCHUSIM MacCOBBIX
noJieit 00pa3yIoNIuX ero dJIEMEHTOB (I JBYXYacOBOTO U3YUCHHUS Kypca).

Yucrtple BemecTBa M cmecu. Yucteie BemiectBa. Cmecu. l'eTeporeHHsle W romoreHHele cMecH. ['azoo0pasHbie
(BO3MyX, IPUPOTHBIN Ta3), Kuakue (HeTh), TBEpabie cMeCH (TOPHBIC MMOPOIBI, KYJIMHAPHBIE CMECH U CHHTCTHICCKUC
MOIOILE CPE/ICTBA).

Oo0BbemMHan 10Jis Ta3a B cMecH. Onpefenenue o0beMHOMN noiu ra3a (¢) B cmecu. CoctaB aTMOC(EPHOTO BO3JyXa U
npupoHoTo ra3a. Pacyer o6bema o raza B cMecH 1o ero oobeMy u Haobopor. [Tonsarue o TTJIK.
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MaccoBas 10,151 BelecTBa B pactBope. MaccoBas gois BemecTBa (W) B pactBope. Konuenrpanus. PactBopurens u
pacTBOpeHHOe BemiecTBO. PacdeT Macchl pAcTBOPEHHOTO BEIIECTBA IO Macce pacTBOpa W MAacCOBOHM Joje
PacTBOPEHHOTO BEILECTBA.
MaccoBasi 0451 mpuMmeceil. [lorstrne o 4ucToM BemecTBe W mpuMecH. MaccoBast joiiss npumecu (W) B oOpasiie
ncxoaHoro Beuectsa. OCHOBHOE BellecTBO. PacueT Macchl OCHOBHOI'O BEIIECTBA 110 MAcCE BELIECTBA, COAEPIKAILEro
OTIPE/IETICHHYI0 MacCOBYIO JIOJIIO TIPUMECEi.
JdemoHcTpanumn
KOJIJ'IGK]_II/DI Pa3IMYHBIX BUAOB MpaMopa U I/IS]ICJ]I/Iﬁ U3 HETro.
CMech peyHOro U caxapHOTO MECKa U UX pa3elicHuUE.
Komnekuus et 1 HeQTENPOIYKTOB.
Komnekuus OBITOBBIX CMECEH.
JHuarpamma cocraBa aTMOc(hEpHOTO BO3IyXa.
JuarpamMma cocraBa MpUPOIAHOTO Ta3a.
Konnekuus « MuHepanbl 1 TOPHBIE TTOPOIBD.
Jlomaninue onbITHI
1. UydeHue cocTaBa HEKOTOPBIX OBITOBBIX M (hapMaleBTUUECKUX IpPEnapaToB, COAEPIKAIIMX OIpeIeTICHHYIO
JIOJTFO TIPUMECEH.
IIpakTnyeckne padoTnl
1. TlpuroToBienue pacTBOpa ¢ 3aJaHHON MacCOBOM JOJIei paCTBOPEHHOTO BEIECTBA.

NogakrwnhE

I'nasa III. SIBnenus, npoucxoasimue ¢ Benecreamu. (11 yacon)
Pa3znenenue cmeceii. CiocoObl pasfeneHus cMeced M OYHMCTKa BemlecTB. HekoTopele mpocreiimmne crnocoObl
paszeneHusl cCMecel: NMpOCEeMBaHUE, pasJIeIeHNe CMeceil TOPOIIKOB JKele3a M Cephbl, OTCTaMBaHUE, IEKaHTAIHs,
HEeHTpU(YTUPOBAHUE, pa3JeliecHue C TOMOIIBI0 JICJIUTEIhHOH BOPOHKH, (uinbTpoBanue. @OuinbTpoBaHHE B
naboparopuu, ObITY U Ha TIpou3BoaAcTBe. [lonsaTre 0 GunbTpare. Ancopouus. [lousaTue 06 amcopOIMy U aicOpOCHTaX.
AKTUBHPOBAaHHBIN YTOJIb KaK BaXKHEHIINI ancopOeHT. Y cTpoicTBO npoThBorasza. CnocoObl OUUCTKH BOABI.
JucTunasinus, Wid neperonka. Juctwuisinys (eperoHka) Kak Impoliecc BbIIETIEHNUS BEIeCTBa U3 XKUAKOW CMECH.
JuctunmupoBaHHas Bofia ¥ 00J1acTH €€ TPUMEHEHWSL.
Kpucramnmzanuss win BbimapuBanue. Kpucramimzanus W BblIapuBaHHe B JabopaTopud (KPUCTAIUIM3ATOPBl U
(hapdopoBbIe YalIKu 11 BBITAPUBAHYS) U TIPUPOJIE.
[eperonka negru. Hedrenpoaykrer. @pakunonHas meperoHKa KUIKOTO BO3AyXa.
XuMuyeckne peakuuu. YcJ0OBHS NMPOTEKAHUS U NMpPeKpalleHHs] XUMMYECKHX peakuui. XMMUYECKHE PeaKIuu
KaK IpolLiecc MPEBpAIleHUs OJHUX BEIIECTB B Jpyrue. Y CIOBUS MPOTEKAHUS M MPEKPALIEHU XUMHUYECKUX peaKkLuil.
CornpukocHOBeHHE (KOHTAKT) BEIIeCTB, HarpeBanue. Katanmmsatop. MarubuTop. YpapiieHHe peakIiusIMy TOPEHUS.
Ipu3naku XuMuYecKuX peakumii. [[pu3HakM XUMHYECKMX pEakUWi: HM3MEHEHHE LBeTa, oOpa3oBaHHE OCAJKa,
pacTBOpeHHE TOIYIEHHOTO 0Ca/IKa, BBIIEJICHNE Ta3a, OABJICHIE 3araxa, BbIIEIICHNE MM TOTJIOIEHHE TETUIOTHI.
JeMoHCcTpanuu

1. ®wunetp loTTa. Boponka broxaepa. YcraHoBKa 1 GHUIBTPOBAHUS IO BAKYYMOM.

2. PecnmpaTtopHble MacKH U MapJieBbIC MOBSI3KH.

3. IIporuBora3s u ero yCTpouUCTBO.

4. Komnekuus «HedTs u HEQTENPOILYKTEI.
JeMOHCTpanMOHHbIE IKCIIEPUMEHTHI
Paznenenne cMecu opoIka cepbl U )KeJIe3HbIX OIUIIOK.
Pa3znenenne cMecu mopoika cepsl 1 Iecka.
Pa3znenenne cMecr BOMIBI M PACTUTENHFHOTO MAacIa C TIOMOIIBIO AEJIUTEIEHOW BOPOHKH.
[omyuenne TUCTUIUTUPOBAHHOM BOJBI C TOMOIIIBIO TA0OPAaTOPHOM YCTAaHOBKH IS IEPETOHKH JKUAKOCTEH.
Pa3znenenne cMecn nepMaHraHaTa v JUXpOMaTa Kallusi CIIOCOOOM KPUCTAJUTU3AINH.
B3aumoseiicTBre jkene3HbIX OMUWIOK U MOPOIIKa Cephl PH HarpEeBaHUH.
[Tomyuenne yriekuciaoro raza B3anMOCWCTBHEM MpaMopa C KHCIOTOW W OOHapyXeHHE €ro C IOMOIIBI0
M3BECTKOBOM BOJIBI.
Karamutudeckoe pasmoskeHHe MepoKCHaa Bogopoaa (kKaramnu3arop — nuokcua Mapranma (IV)).

9. OOHapyxeHue pacTBOpa LIEJIOYH C IIOMOIIBI0 HHIUKATOPA.

10. B3aumojeiicTBue pacTBOopa INEpMaHTaHAaTa KaIWs W PACcTBOpa JAMXpOMAara Kajus C PacTBOPOM cyib(ura

HaTpHAL.

11. B3aumopeiicTBHE pacTBOpa ITepMaHTaHaTa Kajlus ¢ aCKOPOUHOBOM KHUCIIOTOM.

12. B3aumoseiicTBUE XJIOpU/IA JKEJIe3a C JKEIATOIH KPOBSIHOHM CONBIO U THAPOKCUAOM HATPHSL.

13. BzaumoneiictBue ruapokcua sxenesa (I11) ¢ pacTBopoM CosTHON KUCITIOTHI.
JlaGopaTopHblie ONbITHI

1. Ancop6mms KyKypy3HBIMH MAJOYKaMH MTAPOB MaXy4rX BEIECTB.

NogkrwhE

o
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JlomaiHue onbIThI
1. Pa3zgeneHue cMecH CyXOTo MOJOKA U PEYHOTO TecKa.
2. HsrotomieHue MapieBhIX IMOBSA30K KaK CPEJCTBA WHIMNBUAYAILHOHM 3aIUTHI B MEPHUO]| SMHISCMHUH TPHIIIA.
OTtcranBaHue B3BECH IOPOIIIKA JIJIST YUCTKY ITOCYABI B BOJC U €€ JCKaHTAaIHS.
3. AscopOrysi aKTHBUPOBAHHBIM YTJIEM KPACAIIMX BEIIECTB METCH-KOJIBI. AJICOPOLIUS KyKypy3HBIMHU MaJOYKaMu
IIapOB ITaxXy4YuX BEIIECTB.
4. QOuwucrka BOIEBL.
5. WMsrortomieHne CaMOACILHOTO OTHETYIIIUTEIIS.
6. IlpuroromieHue TUMOHAIA.
IIpakTnyeckne padoTsl
1. BelpammBanue KPUCTAJUIOB CONH (JIOMAITHUH SKCIIEPUMEHT).
2. Ouucrtka oBapeHHOU COJIH.
3. W3yuenwue nporiecca KOPpO3UH Kelesa.

I'nasa IV. Paccka3bl no xumum. (3 yaca)

Yuenundeckas koH(pepeHuus. « Beigaronmecs: pycCKue yUeHbIC-XUMUKI.

Konkypc coodmennii yuammxesi. «Moe Tr00MM0Oe XMMHUIECKOE BEMECTBO» (OTKPHITHE, TIOTYUCHUE U 3HAUCHHUE).
Konkypc yueHn4eckux npoekroB. KoHKypC MOCBSIIEH U3yUYEHUIO XUMUYECKUX PEAKITHA.

Pa3zpnen 6. TemaTuueckoe nJIaHUpPOBaHHUE
€ XapaKTepPUCTHKOI OCHOBHBIX BUIOB /1eSITEJIbHOCTH 00y4YalommXxcst

YueOHO — TeMaTHUYeCKHIi IJIaH

No I'maBa B ToMm yucne
TJIaBBI Bcero uacos [pakTrueckue Kontponbusie
paboTeI paboThI

1 XuMusI B ICHTPE €CTECTBO3HAHUS 11 II/p Ne 1, IT/p Ne 2 -

2 MaremaTuka B XUMHHU 9 IT/p Ne 3 K/pNe 1

3 SIBeHMs, TPOUCXOAAIINE C BEIIECTBAMHU 11 II/p Ne 4, TI/p Ne 5, Kip Ne 2

IT/p Ne 6

4 Pacckaspl mo xumMun 4 - -

HUroro 35 6 2

XapakTepuCTHKA OCHOBHBIX BU/IOB /IeSITEJIbHOCTH 00y4alolierocs no pasaejiamM BBOJHOI0 Kypca

Ne I'naBa XapakTepuCTHKa OCHOBHBIX BUJIOB JCATEIBHOCTH 00Y4aOIIErocs
TJIaBEI
1 Xumus B | Ilnanupyemble pe3yjbTaThbl:

LIEHTpE Memanpeomemnvbie

ecrectBo3HaHus | OmpenensaTs MpoOiieMy, T.e. YCTaHABIMBAaTh HECOOTBETCTBHE MEXIY JKEITaeMBIM U
JICCTBUTENBHBIM; COCTaBJATh CIIOKHBIM TUIAH TEKCTa, BJAJETh TaKUM BHUIOM
M3TIOKEHWE TEeKCTa, KaK IIOBECTBOBAHME; IOJ PYKOBOJCTBOM VUWTENS TPOBOIUTH
MOCPENICTBEHHOE HAOJIOACHUE; TIOJI PYKOBOJACTBOM YYHTEIsl O(OPMISATH OTYET,
BKJTFOUAIONIHNIA OTMCaHve HaOJIOACHUs, €T0 PE3YIhTaTOB, BEIBOMBI; HCIOIH30BATh TAKOM
BHJ[ MBICJICHHOTO MOJICITMUPOBAHMS, KaK 3HAKOBOE MOJICIIMPOBaHUE (Ha MPUMEpPE 3HAKOB
XUMHYECKUX 3JIEMEHTOB, XUMUIECKHX (POPMYIT); UCIIONH30BATh TAaKOH BHII IMIPEIMETHOTO
MOJICTIMPOBaHMS, Kak (DU3MUYECKOE MOJCIMPOBaHUEC (HAa NPUMEPE aTOMOB U MOJICKYI);
MOJTy4aTh XUMHUYECKYIO HHPOPMAIIHIO U3 PA3IMIHBIX HCTOYHUKOB.

Jluunocmmuule

JIeMOHCTPUPYIOT HMHTEJUICKTyaJlbHBIE M TBOPUYECKHE CIIOCOOHOCTH;, OTBETCTBEHHOE
OTHOIIIEHHE K OOYYEHHIO; TPOSBISIIOT IMO3HABATEILHBI WHTEPEC; OCO3HAIOT IEHHOCTh
3JI0POBOT0 U OE30TACHOTO 3JI0POBOTO 00pa3a KU3HU.

2 Maremaruka B | [Inanupyemble pe3yabTaThl:

XUMHHU Memanpedmemmuuie

Omnpenensath OOBEKT U acleKT aHaIW3a U CHHTE3a; OCYLIECTBJIATh KAueCTBEHHOE U
KOJIMUECTBEHHOE OIMCAHHE KOMIIOHEHTOB OO0BEKTa; MPHUHUMATh YYeOHYIO 3anady;
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IUTAHUPOBATh Y4€OHOE COTPYAHUYECTBO C YUUTEIEM M CBEPCTHHKAMH; y4acTBOBaTh B
rpymnmoBoii padore.

Jluunocmnuvie

DopMUPYIOT OTBETCTBEHHOE OTHOIICHUE K YUCHHUIO; MPOSBISIOT YCTOMYUBBIN y4eOHO—
MO3HAaBaTEIbHBI HMHTEPEC K HOBBIM CHOco0aM peuieHust 3anad; IMpOSIBISIFOT
JOOpOKEeNaTeIbHOCTh, OT3BIBUMBOCTh, KaK IIOHHMMaHHE YyBCTB JPYIHX JIOJCH H
CONECPEKUBAHUE HM; ONPEACISIIOT  CBOK  JIMYHYK  [O3HLHUI0,  aJIEKBAaTHYIO
muddepeHIpOBaHHYI0 CaMOOIICHKY CBOMX YCIEXOB B yuebe; (opMUpoBaHUE
OTBETCTBEHHOI'O OTHOILIEHUS K YYCHMIO; OIpPEACISIOT BHYTPEHHIOK  IMO3UIMIO
o0yJalmmxcsi Ha YpOBHE IIOJIOKUTEIBHOIO OTHOIIEHHS K 00pa3oBaTeNbHOMY
MpoIeccy, MOHMMAIOT HEOOXOAMMOCTh YUYEHHS; BBIPAKAIOT aJeKBaTHOE ITOHWMAaHHE
MIPUYMH yCIexa U Heyclexa y4eOHOH NesITeIbHOCTH.

3 SBnenus, Ilnanupyemble pe3yJbTaThl:
npoucxosmue | Memanpeomemuvie
C BELIECTBAaMHU CocTaBiATh Ha OCHOBE TEKCTa CXEMBbI, B TOM 4ucie ¢ npumenenueMm cpencrs MKT;

CaMOCTOSITENNbHO O(OPMIIATE OTYET, BKIIOYAIOMIMN ONUCAHWE OKCIEPUMEHTa, €ro
PE3YJIbTAaTOB M BBIBOJBI; MCIOJIB30BATh TAKOH BHI MBICICHHOTO MOJECIUPOBAHUS, KaK
3HaKOBOE MOJIETUPOBaHNE (Ha IpUMepe YPaBHEHUH XUMHUUECKHUX PEaKLil).
Jluunocmmuvule

I[GMOHCTPI/IpyIOT MO3HAaBaTEILHBIN HUHTEPECC W MOTHUBBI, HAIIPABJICHHBLIC Ha H3Y4YCHUC
IIPOTPaMMBbl; JE€MOHCTPUPYIOT WHTEIUIEKTyalbHble W TBOPUYECKHE CIOCOOHOCTH;
OTBE€TCTBEHHOC OTHOLIICHHE K OGy‘-ICHI/IIO; MIPOABJIAIOT M03HABaTEILHBIN HUHTCPEC,
OCO3HAIOT LIEHHOCTh 3/I0POBOT0 U 0€30IaCHOT0 30POBOT0 00pa3a XKHU3HH.

4 Pacckassl o | Ilnmanupyemble pe3y/bTaThl:

XUMUHU Memanpeomemmuuie

IlnanupyroT cBOM JEUCTBUS B COOTBETCTBUH C MOCTABJIECHHOMW 3a/laueil U YCIOBUSMHU €€
peam3anuu; pa3inyarT Croco0 U pe3yabTar ASHCTBUS ; OCYIICCTBISIOT MOIIArOBbIA |
WTOTOBBIA KOHTPOJb TI0 PE3YNIbTaTy; CTAaBAT U (GOPMYITUPYIOT LI U IPOOIEMBI YPOKa;
OCO3HaHHO W MPOU3BOJIEHO CTPOSIT B YCTHOH M MHUCEMEHHOW (hopme; BIaACOT 0OIIUM
IIPUEMOM DEILIEHUS 3aJad; CTPOST PEYEBOE BBICKA3BIBAHWE B YCTHOM M IHUCBMEHHOM
hopme.

Jluunocmmuule

[IposiBIISAIOT OTBETCTBEHHOCTh 3a pe3yJbTaT, WMEIOT IEJIOCTHOE MHUPOBO33pPEHHE,
COOTBETCTBYIOII[EE  COBPEMEHHOMY  YPOBHIO  Pa3BUTUSA  HAYKH,  IPOSBISIOT
OOpOXKENaTeNTbHOCTh, OT3BIBUMBOCTh, KaK IOHWMAaHHE YYyBCTB JPYTUX JIOJIEH W
CONICPCIKMBAHUEC MM, BBIPpAKAIOT aJICKBATHOC IMOHMMAHHWE INPHUYMH YCII€Xa U HEYCIEXa
y4eOHOH JIeATENbHOCTH.

DopMbI U CPEACTBA KOHTPOJISA

Konrtposnp 3a pesynapraTamMu OOy4YeHHSI OCYLIECTBIIACTCS  4Y€pe3 HCIOJIb30BAaHHME CIICAYIOIIMX METOMOB!
TEKyIINI, TEeMaTUYECKHU I, UTOTOBBIH.

[Ipu 3TOM HCTIONB3YIOTCS pa3IuyHBIE (POPMBI KOHTPOJISL: HpakTHYecKas padoTa, camocToATenbHas padoTa, TecT,
YCTHBIH ONpoC, MMChbMEHHAasi KOHTPOJIbHAs paboTa, 3aIluTa IPOeKTa u Ap.

Texywuii KOHMpONL OCYIIECTBISIETCS C IOMOINBIO cOOECEeIOBaHMs, TECTHPOBAHMSA, HAOIIONEHHS B XOne
MPaKTUYECKUX PadoT.

Temamuueckuti KOHTPOJIb OCYIIECTBIIIETCS 110 3aBEPIICHUN TeMbI B ()OpMe KOHTPOJIBHOTO TECTUPOBAHMS UIIH
MUCbMEHHOM KOHTPOJIBHOM PaOOTHI.

Hmocoswiti  KOHTPOJIb 3HAHUH  ydYamMXcs IpeinonaraeT cobecenpoBaHHe WIH TECTHPOBaHUE
(muddepeHIpOBaHHOE) MO OCHOBHBIM BOIIPOCaM W3yYEHHOTO MaTepHaa.

Jl11 KOHTpOJISL IeSTENbHOCTU YYalIUXCsl MPEIIoaraeTcs MCIOJIb30BaTh Pa3iINyHbIe (OPMBI, B TOM YHUCIE
MPOBEPKY PE3YJILTATOB AKCIEPUMEHTA (YHalIHecs: MPUHOCAT CaMOJEIbHbIC OTHETYIIUTENH, BEIPAIICHHbIE KPUCTAILIBI
U T. J.); IPOBEJICHNE KPaTKOW (DPOHTANBHOW Oecepl 1O BBIIIOJHEHUIO M pe3yJbTaTaM OMNBITOB CO BCeMH (MU C
OTACTBHBIMHI) YUAIIUMHCS; IPOBEPKY MUCbMEHHBIX OTYETOB.
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KanenpapHo-temaTndeckoe JIaHUPOBaHHE NMPOIEIeBTHYECKOro Kypca « Xumus. BBogubiii Kype. 7 Kiaace»
(I yac 6 nedenro 6 meuernue 2ooa, 35 uacos)

No No BBoauMble OmOpHbIE XMMHYECKHE MOHATHS U | XUMHYECKUU HKCIIEPUMEHT
ypo | ypoka Tema ypoka npeacrtaBieHus.  PopMUpOBaHHE — CHEUUATIBHBIX JomaiiiHee 3agaHue Hara
Ka B HaBBIKOB
TeMe
I'TABA |. XUMHUSA B LHEHTPE ECTECTBO3HAHUS (11 yacoB)
1 1 HUncempyxkmaoic EcrecrBo3nanne — komiuiekc Hayk o mpupone: | J. Kommekius pa3Hbix §1. In-1X
no Th. Xumus Kak | QU3MKH, XUMHHM, OHONOTMM W  reorpaduu. | mpeameros, u g potorpaduit | CocTaBUTH MPOCTOH miaH § 1
4acTh ectecT- | IlonokuTensHOE M OTpULATENBHOE BO3JEICTBHE | MPEAMETOB U3 AFIOMUHUS JUIS
Bo3HaHus. Ilpeamer | yenoBeka Ha mnpupony. Ilpenmer xumuun. Tena W | WIUTIOCTpalUM HIIEU «CBOICTBA
XUMHHU BEIIECTBA. CaoiicTBa BEIIECTB KaK UX | — IDpUMEHEHHE»
WHIUBHyaJbHBIE Tpr3HaKu. CBOMCTBA BEIIECTB KaK
OCHOBA MX NPUMEHEHHS
2 2 Habmonenue u | Habmonenne kak ocHOBHOW wmeron mo3Hanus | JI. Yue6Hoe o6opymosanue, | § 2. IloaroroBka k mpakr. | 2 H-1X
SKCIIEPUMEHT KaK | OKpy)Kalomero  Mupa. YCJIOBHA  TPOBENEHUs | UCIONb3yeMoe Ha  ypokax | pabore Ne 1 (c. 14).
METO/IbI u3ydyeHus | HaOmoAeHus. [umoTesa Kak  MpeanosoxeHue, | GU3UKH, ouonorun, | Hapucosartb 3HAKH,
€CTECTBO3HAHWUS U | OOBSCHAIONIEE MW TPEACKa3bIBAIOIIee MPOTEKaHWe | reorpadvu U XUMHUH. obo3HavaromHe MpaBuiia
XUMHHU Ha0II0JaeMOT0 SIBIICHHUA. Okcnepument. | JAJ. Hayunoe HaOnroneHne 1 | TEXHUKH 0€30MaCHOCTH TIpU
JlaGoparopusi. OkcrepuMeHT J1abOpaTopHbI | | ero ommcaHue. V3yduenne BBITIOJTHEHHH  XUMHUYECKHUX
noMamHuid. CrocoObl (UKCHPOBaHHS PE3YNbTaTOB | CTPOCHUS IIAMEHHU OTIBITOB
skcriepruMenTa. CTpoeHHe IIJIaMEeHH CBEYH, CYXOro
rOpIOYEero, CHMPTOBKHU
3 3 Nucrpykrax no Thb. [IpaBuna TtexHuku Oe3omacHoctd mpu pabore B | [IpakTyeckasi pagora Ne 1. | Odopmuth otder o padoTe. 3u-1X

I[I/p Ne 1. 3HaKOMCTBO
c 71a00paTOpPHBIM
obopynosanuem. [1Th

XUMHAYIECKOM KaOnHeTe. JlabopatopHoe
0o0opyioBaHKUe: YCTPONCTBO, HAa3HAYCHUE, IPUEMBI
obOpameHus

[ToaroroBka K MpakTUYECKOM
pabote Ne 2
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Huctpykrax HaGmonenne. YcrpoicTBo crnupToBKM W mnpaBwia | Ipaktudeckass padora Ne2. | [TomroroBka o kimanoB mo | 4H-1X
mo Th. IT/p Ne 2 oOparreHusi ¢ HarpeBaTeIbHEIMU TIPHOOpaMH TeMam: «M3 HUCTOpUU
Habmonenne 3a n300peTeHus

ropsiei CBEUOM. 3JIEKTPOGOPHON  MAIIUHBD,

YcrpoiictBo u pabota «Hctopus MOSIBJIEH.

CITUPTOBKH. riooyca»

MopenupoBanue Mopnenu  kak  aOCTparupoBaHHBIC  KOIHHU J. DnextpodopHas MammHa B | § 3. Belyuutrh cumBoasl u | 1H-X
M3y4JaeMBIX OOBEKTOB M IMporeccoB. Mozenu B nericteuu.  ['eorpadpmdeckue | HazBaHusd 10 XUMHYIECKUX
¢dusuke. DnexTpodopHast MallluHa Kak Moxenu (rinobyc, kapra). buo- | anementoB (H, C, N, O, Na,
abcTpardpoBaHHas MOJENb MOJHMUA. Monenu B noruyeckne momenu (mymsoku | Mg, Al, Si, P,S)

Oouosiornu. buonornyeckne Myinsku. Mojenu B OpraHoB M CHUCTEM OpraHoOB

XIMHHA:  MaTepualbHble  (MOZENTHM  aTOMOB, pacTeHu#, KUBOTHBIX U Y€ -

MOJIEKYJI, KPUCTAJIIOB, allapaTroB U YCTAHOBOK) U Beka). dusnveckne U XUMU4Ie-

3HAKOBBIC (XMMHUYECKHE 3HAKH, XHMHYCCKUE CKHE MOJCIM aTOMOB, MOJIIe-

(hOpMyITBI U XUMUYECKHE YPABHEHHS ) KyJI BEIIECTB M WX KpPHCTAI-
JUYECKUX PEIICTOK

XuMHuUYecKne 3HAKA W | XuMu4eckuii  smement.  Xummdeckwe — 3Hakw. | J. lapocrepskaeBsie momenw | §4. Homannuit ompIT | 2 H-X

(hopMyITBI Xumuueckue (hopMyIIBL. HNx  oOo3naueHue, | BOJIHI, YIJIEKHCIIOTO u | «3roroBnenue MoJenen
MIPOU3HOIIIEHHE ¥ MH(OPMAILIUs, KOTOPYIO OHH HECYT. | CEPHUCTOTO ra3oB, METaHa. MOJIEKYJT BEIIECTB U3
WNnpnexcel u koadpdunuentsl. Ipocteie u cnoxabie | 0. Usrorosnenue Mmoaeneit IUIACTUIIMHAY . BBIyuuTh cuM-
BEII[ECTBA MOJIEKYJTT XUMHYIECKUX BOJIBI M Ha3BAaHUS JJIEMEHTOB

BELIECTB U3 IUIACTUIINHA (Fe, Au, K, Ca, Cu, Hg, Pb,
Ag, CI, Cr, Zn)

Xumus u puznka [MousiTust «arom», «Mojiekyna», «uoH». OcHoBHbie | [I. OOpasus! TBepabix Bemiects | § 5. Hdomammuuid  onbitT | 3 H-X
MTOJIOKEHHS ATOMHO-MOJIEKYJISIPHOTO YYeHUS. | KpUCTALTNUECKOTo cTpoeHus. | «duddysus caxapa B Bojae»,
Kpucrannuaeckoe COCTOSIHHE BemiecTBa. | Mogaenu kpuctajuimdeckux | «Iuddys3us mnepmanranara
Kpucramnmnyeckne pemieTkn TBEpIBIX BEIIECTB. | PEIIETOK. KaJIvsl B KEJIATHHE»

Jduddyszus. BpoyHoBCKOE ABHKEHUE 3. PacnpocTtpanenue 3amaxa
OJIEKOJIOHA, JTyXOB i1 131
JIe30JI0paHTa (mportecc
muddy3un).

J0O. quddy3us caxapa B BoJe.
Huddysust mepmanranara
KaJIvs B JKEJIaTHHE
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8 8 ArperatHsle [Tonsitue 006 arperatHom cocrostuun  BemectBa. | [I. Boma B Tpex arperatneix | § 6. IloarotoBka kpartkux | 4 H-X
COCTOSIHUS l'a3oo06pa3nble, >KMOKHE W TBEpPAbIE BEMIECTBA. | COCTOSHHIX. TBepapie | cooOmieHnii 0 MHUHEpaiax.
BEILECTB Kpucrannmmyeckre u amop¢Hbie TBepAble BelecTBa. | BEIIECTBA. 3amanue 8(c. 41)
DuU3NUECKHUE U XUMUYECKHUE SBJICHUS 3. «IlepenuBanuey yriekuc-
Joro rasa B CTakaH Ha
YpaBHOBEIIEHHBIX BECAX.
JO. OnsIT ¢ mycTo# 3aKpbITOM
TUIACTUKOBOW OYTBIIKOM
9 9 Xumust ['eosnornueckoe crpoenue miaHeTsl 3emusi: siapo, | .  Komnekums muHepanoB | § 7. Haiitu B ckazax | S u-X
u reorpadus MaHTus, nmuTtocdepa. ONeMEHTHBIN cocraB | (nazyput, kopyHn, xambkonu- | [L.IL.baxxoBa «ManaxuroBas
Te0JOTHYECKUX  COCTAaBHBIX  YacTell  IJIAHETHl. | PHT, ¢roopur, ranur). | mKarynka» U «KameHHBIH
MuHepanbl U TOpHBIE TOpoasl. Marmarnueckne W | Konmekiuss TOpHBIX TIOPOJ | IIBETOK» OIMCaHHE MHUHEpPa-
ocafiovHbIe (OpraHUYeCcKUe U HeOpraHW4ecKue, B TOM | (TpaHUT, pas3iuuHble (OpPMBI | JIOB
YHCIIe ¥ TOPIOYHE) TTOPOIBI KalpIIUTa — MeJ, Mpamop,
u3BecTHK). Komnmekuus ro-
pIOYNX HCKOIAaeMbIX (HE(TH,
KaMEHHBIA  yTOJb, CIAHIIBI,
Topd).
JI. 3yueHue rpanura ¢
TTOMOIIBIO YBETHYUTEIFHOTO
CTeKJIa
10 10 Xumusi 1 OUOJIOTHUS XuMUYECKUil COCTaB JKUBOM kiaerku: | JID. Crnuprosas oskcrpakims | § 8. omamuuii  omsir | 2H-XI
HEOpraHuveckue (BoJla W MHUHEpaIbHBIE COJH) W | xjopodmmia w3  3eleHBIX | «B3ammonelicTBre
OpraHUYecKHe (6enkn, JKUPBI, YTIEBOJBI, | JUCTHEB pacTeHHii. | aCKOpPOMHOBOH KHCIOTHI C
BUTAaMHUHBI) BemecTBa. llpocteie wu  croxHbele | KadecTBeHHas peaknws Ha | HOIOM (ompenenenue
BEIIECTBa, HX pOIb B  KU3HEAEATENHHOCTH | OEINOK. ButamMrMHa C B pa3iaMyHBIX

OopraHu3MoB. buosornueckas posib BOJABI B KHBOM
kinerke. Dotocunres. Ponp  xmopodmmia B
dorocunTeze. buonmormdyeckoe 3HAaYEHHE IKHUPOB,
0enKoB, 3(UPHBIX Macel, YriIeBOJOB U BUTAMUHOB
JUISL )KU3HEIEATEIbHOCTH OPTaHU3MOB

JI. Ompenenenue comeprkaHus

BOJIBI B pacTeHuu.
Ob6napyxeHue 3(upHBIX
Maces B aneJIb,CHHOBOH KOpKe.
OGHapyxeHue Macia B
CeMEHAaX TMOJCOJTHCYHUKA U
IPEIKOro opexa.
OOnapyxeHne KpaxMaia B

MIIEHUYHON MYKE.
J0O. BzaumopeiicTBue ackop-

COKax)»
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OMHOBOW KHCIIOTBI C HOJOM
(ompenenenne BurammHa C B
Pa3JIUYHBIX COKAX).

J. Tabmuua «KuBoTHas u
pacTuTeIbHAs KIETKa»

11 11 KauectBeHHbIe [ToHsiTHE O KaYECTBEHHBIX PEaKLUsIX Kak o peakimsx, | . KauectBennas peakmws | § 9. [omammuwmic  ombiT | 3u-XI
PEaKIUy B XUMHHU BOCIIPHHUMAEMBIX OPTaHOJIENITUYECKH C TIOMOLIBbI0 | Ha Kuciopon. KadectBenHas | « OOHapyXeHHE Kpaxmaia B
3peHwUsl, ciyxa, OOOHSHUSA. AHATUTHYECKHUA d(PQEKT. | peakiys Ha YIIIEKUCIIBIN Ta3. MPOAYKTaX MUTAHUSDY
Ompenensemoe BemiecTBO W peaktuB Ha Hero. | JI. IlpoxyBaHue BeIIBIXaeMOro
BosmoxHOCTB W3MEHEHUS uX  poim Ha | BO3[yXa 4epe3 H3BECTKOBYIO
MIPOTHUBOIIOIOKHYIO. BOJLY. OO6napy:xeHme
W3BECTKOBOW  BOJBI  CpeIu
Pa3IMYHBIX BEILECTB.
J0. OGHapyxeHne Kpaxmamna
B MPOJIYKTaX MUTAHUS
I'naBa |I. MATEMATHUKA B XUMHUHU (9 yacos)
12 1 OTHOCHUTEIIbHBIC OTHOCHTENIbHAS  aTOMHas macca  anemenra. | . Illkana ob6wexkmos (3amox | §10. 4n-XI
aTOMHas u | MonekynspHas Macca. OrmpeneneHue | —  uenosek, uYelogek  —
MOJIEKYJIIpHAs MacChl | OTHOCHTENIbHOH  aTOMHOW  MacChl ~ XHUMHYECKUX | f670K0, 5010KO — 2ycenuyd,
anemeHToB mo Ttabmume JI. WM. MeHneneeBa. | eycenuya — ameba, ameba —
HaxoxaeHue OTHOCHTENLHON MOJEKYJSpHOW Macchl | benox, benox — AHK, JHK —
mo (opMyIie BemecTBa Kak CyMMBI OTHOCHUTEIBHBIX | MONEKYAA — 800bl,  MOAEKYId
ATOMHBIX Mmacc, COCTAaBIISIOIINAX BEIIECTBO | 800bl — AMOM 8000P00Q)
XUMHYECKUX IIEMEHTOB
13 2 Maccosas nond | Ilonstue o MaccoBOd JoJjie XMMHUYECKOTO 3JIEMEHTa § 11. Bompocer 4, 5 (c. 65) 11-XI1
JJIeMEHTa B CJIOKHOM | (W) B CJIOKHOM BEIIECTBE M €€ pacuer mo (opmyre
BEIIEeCTBE BEIIEeCTBA.
14 3 Yucteie BemectBa U | [Tonsatue o umctom BemiectBe M o cmecu. Cmecn | JI.  Kommeknus pasmuusbix | § 12, Usydenwe cocraBa | 20-XII

cMECH

ra3oo0OpasHeie (BO3AyX, NMPHUPOIHBIA Ta3), XKHIKHE
(redTp) W TBepable (TOPHBIE MOPOIBI, KyJIHHAPHEIE
cmecu 1 CMC). Cmecn TOMOTEHHBIE B T€TEPOTECHHbIC

BUAOB Mpamopa M W3ACIHi
(WM WILTIOCTpaIi  U3IeTHiA)
n3 Hero. CMech pPEYHOro H
caxapHoro necka. KoJsexuus
HepTH © HEPTENpPOIyKTOB.
Komnexnua OBITOBBIX CMecel

KYJIMHapHBIX CMecel IO 3TH-
KETKaM
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(xynunapubix cmeceii, CMC,
HIaMITyHEH, HAITUTKOB U JIp.)

15 O0bemHas JIOJIst [Monstue 00 oOwvemHON mone (¢) kommnonenra | J. Jluarpamma cocraBa atMo- | § 13. Cocrasnenue | 3u-XII
rasa B CMecu ra3oBoii cMecu. CoCTaB BO3ITyXa M MPUPOTHOTO cdepHoro Bo3ayxa. Jlnarpam- | amarpamm: COCTaB BJbIXae-
ra3za. Pacder o6beMa KOMIIOHEHTa Ta30BOM CMECH II0 | Ma COCTaBa MPUPOTHOTO Ta3a MOTO U BBIIBIXaEMOIO
ero oObeMHOM J0J1e 1 HA000POT BO3/yXa
16 HUncempyrxmasic IMTousTHE 0 MaccoBO# moJie BemecTBa (W) B pacTBope. § 14. 4u-XII
no Th. MaccoBas nonst | PactBoputenb M pacTBOPEHHOE BellecTBO. Pacuer IloaroroBka Kk MpakTUYECKOU
BEIECTBA B PACTBOPE | MACChl PACTBOPEHHOT'O BEIIECTBA [0 Macce pacTBopa pabore Ne 3 (c. 77)
¥ MacCOBOM JI0JIe PACTBOPEHHOTO BEIIECTBA U APYTHE
pacueTsl ¢ MCIOJb30BaHUEM dTHUX MOHATHH
17 Uncmpyxkmaoic IIpakTuyeckasn PacueTHrie 3a71a4n ¢ | 3u-l
no Tb. padora Ne 3. UCTIONBb30BAHUEM  IOHSATHUS
I/ p Ne 3. Ilpuro- «MaccoBast 107D
TOBJICHHE PacTBOpa C
3aJaHHON  MaccoBOM
JI0JIE PACTBOPEHHOIO
BelIeCTBa
18 MaccoBas nonst | [lonsitue o uncrom BemectBe U npumecu. Maccopas | J. Komnekuus « Munepansl u § 15. Hsyuenume cocrama | 4u-l
npumecei JIOJII TMPUMECH B 00paslie MCXOJHOTO BEIIECTBA. | TOPHBIC MOPOJIBD». HEKOTOPBIX  OBITOBBIX U
OcHoBHOe BemecTBO. Pacuer wmaccel ocHoBHoro | 1O. M3ydenue cocraBa Heko- | (hapMameBTHYECKIX npe-
BEIIECTBA [0 Macce BEIIECTBA, COJEPIXKAIICTO | TOPhIX OBITOBBIX M (hapMma- | mapaToB IO ITUKETKAM
OTIpEZIETICHHYI0 MacCOBYIO JIONI0O TIPUMECed, | | [EBTHYECKHUX MIperaparos,
JIpyTHe MOIU(UKAIMOHHBIC pacdeTsl C | comepxalmux OIMpeaeIeHHYIO
WCTIOJIh30BAHUEM ITHX TTOHSITHHA JIONII0 TIpUMecei, 1Mo WX JTH-
KEeTKaM
19 Pemienne 3amau  wu IMoxroToBka kK KOHTpOJbHOH | 1n-11
YIPaXHEHUN MO TeMe pabote Ne 1 mo Teme «Mare-
«Marematuka B MaTHKa B XUMUI»
XUMHUWD)
20 Konrtponsnas pabota 2u-11

Ne 1 o  TeMme
«Maremartuka B
XUMUN»

KounTpoabnas
padora Ne 1
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JIABA 111, SABJEHUSA, TIPOUCXOJAIIME C BEHLIECTBAMM (11 uacos)

21 Paznenenue cmeceit. CriocoObl pasaeneHust cMeceil U ounctka Bemiects. | 9. I[Ipoceusanue cmecu myxu | §16(c. 83—=85). Jlomamuuit | 3u-11
1. Cnoco6sl | HekoTopeie mpocTeifimme CHocoOBl  pa3icieHus | u caxapHozo necka. | onblT «Pazgenenne cmecu
paszneneHus cmeceit CMeceii: MmpocenBaHue, OTCTaWBaHWe, JNeKaHTaus W | Pazdeienue cmecu nopowika | CyXoro MOJIOKA H PEYHOTO

Ip. cepbl U JiCele3HbIX ONUIOK. | TIECKay.

Pazgenenue cmecu mnopomika | [IpakTtuyeckass padora Ne
ceppl W Tecka. Paszmenenue | 4. BeipamuBanue
CMECH BOJIbI U PACTUTENBHOTO | KPUCTALUIOB COJIM ([oMarll-
Macia c MTOMOUIBIO | HUH IKCIIEPUMEHT)
JIEIUTENLHOM BOPOHKH.
Lenmpughyeuposanue.
J0. Paznenenue cMecH
CyXOro MOJIOKA U pPEYHOro
TTecKa.

22 2. QunpTpoBaHUE OunpTpoBaHue B Jaboparopuu, ObITy W Ha | AD. Qunvbmposanue | §16 (c. 86—87). Usrotosine- | 4n-ll

npou3sBojctee. [lonsrue o ¢punbrpare

Pasnenenne cmecu BOAbl U
PEYHOTO IecKa.

J. ®unerp Illorra. Boponka
Broxnepa. VYcraHoBka IS
(bUNBTPOBAHUS TOJT BAKYYMOM.
PecniupatopHble  Macku U
MapJICBbIC MTOBSI3KH.

JI. Uzeomoenenue o0bObiuHO20
U CcKnaoyamozo Quibmpos us
Gunemposanvroil oymazu uau
bymadichol cangemxu.

J0. H3zeomoenenue
Mapnegvix NO6530K Kak
cpeocmea  UHOUBUOYALbHOLL

3awumsl 8 nepuoo 3nudemuu
2punna.

OTcranBaHue B3BECH MOPOIIKA
JUISL YUCTKH TIOCYJIBI B BOJIE U
ee JIeKaHTalus

HUE  MAapJeBOM  TIOBSI3KHU.
[Ipeanoxurh Xona HKCIEpu-
MeHTa «OTCTauBaHKHE B3BECH
MOpOIIKa JJIi YUCTKH IIO-
CyIIbl M €€ ICKaHTaIIH».

ITonroroska JIOKJIaZIOB
«Wctopuss  BO3HMKHOBEHUS
MIPOTHBOTA3ay,

«H.J.3enunckuin
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23 3. AacopOrus IMonste 00  axgcopbimu  wu  aacopbOentax. | AD. Aocopbyuonnvie ceoti- | §16(c.87 — 89). J{omarnuit | 1u-111
AKTHBHPOBaHHBII Yrojb Kak BaXHEWIIWH aJcop- | cmeéa akmuuposanHo2o yeis. | OMBIT «AJcopOIus aKTHBU-
OEHT, ero Hcrojabp30BaHue B ObITY, Ha mpousBojacTBe | M. [IpoTHBOras u ero yctpoil- | poBaHHBIM YIJeM KpacCSIIUX
W B BOCHHOM JieJie. Y CTPOIMCTBO MPOTHBOTa3a CTBO. BEIICCTB  MENCH-  KOJIbIY.
0. AncopOuust «AncopOuysa  KyKypy3HBIMH
AKTUBHUPOBAHHBIM YIJIEM najJo4YkaMu IapoB Maxydux
KpacsIIuX BEIIeCTB MENCH- BCIIICCTBY
KOJIBL. AJicopOnus
KYKYPY3HBIMH MAJTOYKaMHU
MapOB NaXy4YUX BEIIECTB
24 JucTumsius JIucTHIISINS Kak mporiece Beidenenus Bemectsa u3 | 1.  Ilomyuenme  guctun- | §17. 2u-111
KUIKOHM cMecH. JIMCTHIUIMPOBaHHAS BOJa U 00JACTH | JTUPOBAHHOMN BOJBI ¢ TOMOMIBIO | JloMammHuid onmbiT «OQvncTKa
ee npuMeHeHUs. Kpucramnmszauuss wWiM BbIIapU- | 1a0OPaTOPHON YCTAHOBKU UISl | BOJIBD»
Banue. Kpucraumzanys W BbhIIapUBaHUE B | MEPErOHKM Kuakoctend. Pas-
naboparopuu (KpucTaum3atopsl u  ¢ap(opoBbie | IeNeHHEe CMECH MepMaHraHara
YallK{ JJIs BbIIAPUBAHUS) W Tpupone. [leperonka | m nuxpomMara Kaiusi crocoOom
Hedtu. Hebrenpoayktel. PpakiuoHHAsS MEPEroHKa | KPUCTAIM3AINH.
KHUIIKOTO BO3AyXa . Komnexnust «Hedts 1 HED-
TenpoAyKTel». Katamusarop.
JO. Ouucmra 600w
25 O6cyxnenue DTanbl BEIpAIINBaHUS KPUCTAJUIOB COJIH. IToaroroska Kk mpaktuueckoit | 3u-1ll
pe3ynbTatoB 1/p Ne 4. padore Ne 5. Ouucrka
BripammBanme MOBapeHHOU couH (C. 96)
KPUCTAIIIOB conm
(TOMaITHwI OTTBIT)
26 Hncmpykmaoic IMpakTnyeckas pagora 4u-111
no 7Tbh. IMpakTuyeckas Ne 6. Uzywenue mnporecca
I[I/p Ne 5. «Ouncrka padora Ne 5, KOPPO3HH XKeye3a
MOBAPECHHOU COJINY (momarHui ombIT)
27 Xumnueckue peakuuu. | I[lonatne o xummueckodl peakiuu kak nponecce | JI. YcerpoiictBo kucnorHoro | §18.  Jlomammuit  onsit | 28- IV
VYcnoBuss TPOTEKaHHs | MPEBPAIICHUSA OJHUX BEIICCTB B JPYyrue. YCIOBHS | OTHETYIIUTEIIS. «M3roroBneHue
M TIPEKPAIeHHsI TEUEHUsI U TPEKPAIIEHUS XUMUIECKUX PEaKIIHi. J3. «Bymkan Ha crome». | caMOJETBHOTO OTHETY-
XUMHYECKUX B3auMoseiicTBHE  JKENME3HBIX | MIUTEIN
peakuui OIIMJIOK U IOPOIIKA CEPBI IIPU

HarpeBanuu. [lomyuyeHue yrie-
KHCJIOTO ra3a B3auMOJEHCTBU-
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€M Mpamopa C KUCIOTOH U 00-
HapyXeHUe ero C IOMOIIbIO

u3BecTkoBo Boapl. Karamu-
TUYECKOe pasioxeHue
nepokcuaa BOAOpOJA
(kaTamm3aTop- JINOKCH]T
maprasia V).
28 8 [Ipusnaku [lpu3Hakn xumudeckux peakuwit. OOpasoBanme | ID.  Ilonyuenue  ocaoka | § 19. Jomammumid omwiT | 3 H-IV
XUMUYECKUX pEakluid | ocagka, BBACICHHWE Tas3a, TMOSBICHUE 3alaxa, | euopoKcuod Meou (1) | «IIpuroroBicHUE TUMOHAIA»
W3MEHEHHE I[IBeTa, BBIJCNICHHEe WM IMIOTJIOMEHHUE | peakyueli 0OMeHa.
Tera. Bosronka wnopa. Bwinenenue
ra3a u3 pacTBopa.
JL Bzaumoodeiicmeue
VKCYCHOU KUCIOMbl c
numoegoll codotu
(cudpoxapboonamom Hampus).
Yoanenue nsamex om
pacmeopa uooa.
H0O. Ilpucomosnenue a1umo-
Haoa
29 9 Obcyxnenue [Iporecc koppo3un xeje3a. Y CIOBUS, BHI3BIBAIOIINE [ToATOTOBUTE HOKIIAIEI 4u- 1V
pesyneTatoB /p Ne 6 | Koppo3uro Kene3a. Bpen, HaHOCHUMBIH MpoIleCCOM Ha Temy «Brrarommecs
«M3y4yenne mporecca | KOPPO3UH HAPOJHOMY XO3SHCTBY. PYCCKHE yUeHBIE-XUMHUKH» K
KOPpO3UHu Kenezan KOH(EepeHINU
(momamrHu OTBIT)
30 10 OGoOmIeHre ©  aKTy- IMoaroroBka K KOHTPOIJBHOI | S H-IV
anu3auusl 3HaHUM 10 pabote Ne 2
TemMe «SIBiaeHus, Mpo
WCXOJSIINE C Belle-
ctBamuy. Iloaroroska
KK/p Ne 2
31 11 Kip Ne 2 mo Tteme [MogroroButh mpoekThl Kk | 1H-V
«SIBnenus, KonTtpoasnas rnase |V
TIPOVCXOISIINE c padora Ne 2
BEIIECTBAMI
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I'/TABA IV. PACCKA3BI 10 XUMHU (4 yaca)

32 Pacckasbl 00 yuéHbIX 2 u-V
33 Pacckassl 00 3u-V
SJIEMEHTAaxX u
BELIECTBAX
34 Pacckasbl 0 peakuusix 4 g-\V
35 IlonBeneHne UTOTOB 5H-V
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7. IlepevyeHb y4eOHO-METOAMYECKOT 0, MATEPUAJILHO-TEXHMYECKOI0 o0ecrevyeHus1 00pa3oBaTeJbHOr0 mpouecca
Y4eOHO0-MeTOANYECKUIT KOMIJIEKT:

1) Tabpuenssa O. C., OctpoymoB U. I'., Axnebunnn A. K. «Xumus. BBogHbIii Kypc. 7 Kiace».- ydeOHOE mocodme it ydamuxcs. - M.:
Hpoda, 2010.

2) Tab6puensu O.C., llIumapesa I'.A. Xumust: Metoaudeckoe mocoOue K MpoIeaeBTHIECKOMy Kypey «Xumusi. BBoaHbIH Kype. 7 Kiaacey». - M.:
Hpoda, 2010 r. (mporpamma, TeMaTHYECKOE TNIAHUPOBAHUE, PEKOMEHIAIIHH).

3) Ta6puensau O.C., Humapesa I'.A. Xumus. Pabouas tetpans. 7 kimacc. - M.: Jpoda, 2010.

4) Taopuensu O.C., AkcénoBa W.B.. [Ipaktukym k yueOHomy mocoduto O.C. 'aGpuensna u ap. «Xumusi. BBoguslid kype. 7 kimace», — M.:
Hpoda, 2010.

YuyeOHBIE CANTDI
chem.msu.su
hemi.nsu.ru

college.ru
school-sector.relarn.ru
alhimikov.net
alhimik.ru
chemworld.narod.ru

O O O O O O O

MarepuaJIbHO-TEXHUYECKOE o0ecneyeHue
HartypaabHble 00beKThI. HaTypanbHbie 00BEKTHI, UCIIOJIb3YEMbIC B O0YYCHHH XUMHH, BKIIOYAIOT B Ce0S KOJUICKIIMA MUHEPAJIOB ¥ TOPHBIX MOPOJI, METAJUIOB U
CIUIaBOB, MUHEPAIbHBIX YIOOpEHHH, TuracTMace, KayqyKoB, BOJIOKOH U T. JI. O3HaKOMIJIEHHE ydaIluXxcs ¢ 00pa3laMi MCXOMHBIX BEIIECTB, MOJIYMPOIAYKTOB H
TOTOBBIX U3JICNUI TO3BOJISET MOJTYYUTh HATISIHOE MPEICTABICHHE 00 3THX MaTepualiaX, UX BHEIIHEM BHJIC, & TAKXKE O HEKOTOPHIX (PH3MUYECKUX CBOWCTBAX.
3HauuTeNbHBIE Y4eOHO-ITO3HABATENFHBIE BO3MOXXHOCTH HWMEIOT KOJUIEKIIMH, W3TOTOBJIICHHBIE caMUMHU oOydaromumucs. llpeamersl i Takux KOJUIEKIWN
cOOUPAarOTCs BO BpEMs 3KCKYPCHUI U APYTUX BHEYPOUHBIX 3aHSATHUH.
Kosutekiinu uchojb3yrTcs TOJIBKO IS 03HAKOMIICHHS YYalllUXCsS C BHEIIHAM BHIOM M (U3WYCCKHMMH CBOHMCTBAMH H3ydaeMbIX BEIIECTB M MarepuaioB. J[is
MIPOBEJICHHUS XUMHYECKUX OTBITOB KOJUIEKIIMHU MCIIOJIb30BaTh HEIb34.
XumMuyecKkne peakTUBBI H MaTepuajbl. OOpaiieHne Co MHOTUMH BEIIECTBAMU TPEOYET CTPOTOTO COOIIONCHIS TIPABMII TEXHUKH 0€301TaCHOCTH, OCOOCHHO TIPH
BBITIOJTHEHUH OTIBITOB CAMUMU yJaluMucs. Bce HeoOXoauMbie Mephl IIPE0CTOPOKHOCTH YKa3aHbl B COOTBETCTBYIOIIUX JIOKYMEHTaX U MHCTPYKIMAX, a TAKXKE B
MOCOOUSX JIJISl YUUTEIICH XHUMHUHU.
Haunbonee yacto ncnonp3yeMple peaKTHBBI U MaTePHAIIBL:

*  TPOCTHIE BEIIECTBA - ME/b, HATPUH, KAJBLINM, AIFOMUHANA, MarHuii, xene3o, LIMHK, CEPa;

» okcunbl — Meau (II), kameius, sxenesa (I111), maraus;

*  KHCJIOTBI - COJISIHAsI, CEpHasi, a30THasl;
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*  OCHOBaHUS - THAPOKCHUJ HATPUS, THIPOKCHU KaJIbIUs, TUAPOKCUI Oapusi, 25%-HbIi BOJAHBIN pacTBOP aMMHUAKa;
* comu - xjopunsl Hatpus, meau (1I), sxemesza(lll); HuTpaTer kamust, HaTpus, cepedpa; cynbdarsel Menu(ll), xenesa(ll), xeneza(Ill), amoMuHus, aMMOHHS,
KaJust, OpOMU HATPUS;
*  OpraHWYECKHUE COCNUHEHUS - KpaXMall, TIUIUPHUH, YKCYCHas KUCIOTa, METHIIOBBIA OpaHKEBbIH, (heHoNTaIenH, JaKMyc.
Xumuyeckasi 1adbopaTopHasi MOCyAa, annapaTbl 4 NpuOOpbL. XUMHUUECKas MOCy/a MOAPa3ACIETCS Ha IBE TPYIIIBI: IS BBIIOJHEHHS OTBITOB YYAIIUMUCS U
JIEMOHCTPAITMOHHBIX OIIBITOB.
[Ipubopsl, anmaparsl ¥ YCTAHOBKH, UCIIOJIB3yEMbIC Ha YPOKAX XUMHUH, MMOAPA3JICIIAIOT Ha OCHOBE NMPOTEKAIONIUX B HUX (PU3UUECKUX U XUMHUYECKUX MPOILIECCOB C
ydacTHeM BEUIeCTB, HAXOAAIINXCS B Pa3HBIX arperaTHhIX COCTOSIHUSX
*  mpuOOpHI [T pabOoTHI C Ta3aMHu - TOJIYYCHUE, COOMpaHKE, OUYMCTKA, CYIIKa, TIOTJIOIIEHUE ra30B; PEaKIMA MEX/y TOTOKaMH Ira30B;
* ammapaThl ¥ IPHOOPHI IS OMBITOB C KUAKAMU M TBEPIBIMH BEIIECTBAMH - TIEPETOHKA, (GHUIBTPOBAHNE, KPUCTALIN3ANS, MPOBEACHUE PEAKIINH MEXKITY
TBEPJIBIM BEIIECTBOM H JKUJIKOCTBIO, )KUIKOCTBIO U YKHIKOCTBIO, TBEPIBIMU BEUICCTBAMHU.
Bre »T0ii K1accudpukanuy HaXomATCs IBE TPYIITHI Y9eOHO! ammaparyphl:
1) nns W3y4YeHHS TEOPETUYECKUX BOIPOCOB XMMHUHM - WIDIFOCTPAIUS 3aKOHA COXPAaHEHHMS MAacChl BEIICCTB, JIEMOHCTpPAIUS 3JIEKTPOIPOBOIHOCTH
pacTBOPOB, IEMOHCTPAITUS IBIDKCHHSI HOHOB B DJICKTPHUIECKOM TIOJIEC; IS U3YICHHS CKOPOCTH XUMHUIECKOW Ak U XHMHIECKOTO0 PAaBHOBECHS;
2) IS WILTFOCTPAIlUN XUMHUYECKUX OCHOB 3aBOJICKUX CIIOCOOOB MOJTYYCHHUST HEKOTOPBIX BEIIECTB (CEPHON KUCIOTHI, aMMHAKa U T. 11.).
BcnoMoraTensHy 0 poJIh UTPaloT U3MEPUTEIbHBIC U HAarpeBaTeIbHBIC IPHOOPHI, Pa3IMUHBIC IPUCTIOCOOICHUS IS BBITIOJTHEHUS OTIBITOB.
Mopenu. OObeKTaMH MOJCIHPOBAHUAS B XHMHUU SIBJISIFOTCS aTOMBI, MOJICKYJBI, KPHUCTAJUIBI, 3aBOJICKHE alllapaThl, a TakKe MPOMCXOJAIINe Tpolecchl. B
MIPEToIaBaHNN XUMHH HCIIONB3YIOTCS MOJETH KPUCTAJUIMYECKHX PEIIeTOK aiMasa, rpadura, cepsl, (ocdopa, okcuaa yraepoma(lV), moma, xemeza, memu,
Maraus. Habopbl Mojierneit aToMOB JJ1s1 COCTaBJICHUS MAPOCTEPHKHEBBIX MOJIETICH MOJIEKYJT IPH U3yUYESHUH OPTaHHYECKOW XMMHUU.
YuyeOHble MOCOOMA Ha TMe4YaTHOH OcHoBe. B mporecce o00ydeHHsS XHMHUW HCIONB3YIOTCA CIEAYIONME TaONHIBI ITOCTOSHHOTO SKCIIOHHPOBAHUS:
«Ilepunomudeckas cucreMa xumudecknx 3nmemMenToB J{. M. MenneneeBa», «Tabnuiia pacTBOPUMOCTH KHCIIOT, OCHOBAaHUM U COJEH», « DINEKTPOXUM HIECKUH PSJT
HaNpPsKEHUH METaJLIOBY.
Jis opraHu3anuy caMoCTOSITeTbHON pabOoThl 00yYarOMIUXCs Ha YPOKaX MCIONB3YIOT Pa3HOOOpa3HbIe AUIAKTHUECKHE MaTepHAlIbl: TETPaId Ha TIeYaTHOH OCHOBE,
KapTOYKH C 3aJaHISIMHU PAa3HOU CTETICHU TPYMHOCTH JIJIS U3YUCHHS HOBOT'O MaTepraia, CaMOIIPOBEPKH U KOHTPOJIS 3HAHUH yJaIIuXCsl.

8. Ilnanupyemble pe3ybTATHI OCBOEHHUSI POrpaMMBbl Kypca XUMHH 7-9 Kiacca

OcHOBHBIE NOHATHA XUMHHU (YPOBEHb aTOMHO-MOJIEKYJISIPHBIX MPeICTABEHMI)
BrImyckHUK HayduTCS:
* OMIUCHIBATH CBOWCTBA TBEPIBIX, KUAKUX, TA3000pa3HBIX BEIECTB, BBIACNSS UX CYIIECTBEHHBIE MIPU3HAKH;
* XapaKTepHU30BaTh BEIIECTBA 10 COCTaBY, CTPOSHHIO M CBOICTBAaM, yCTaHABJIHMBATh MPUYMHHO-CIEICTBEHHBIE CBSI3M MEXIY MAAHHBIMH XapaKTepPUCTUKaMU
BELIECTBA;
* PacKpbIBaTh CMBICII OCHOBHBIX XHMHYECKUX MMOHITHN «aTOM», «MOJIEKYJIa», K XUMHUECKUH DIIEMEHT», KIIPOCTOE BEUIECTBO», «CIOKHOE BEIIECTBOY» , HCITONIB3YS
3HAKOBYIO CHCTEMY XUMHU;
* 1300pakaTh COCTaB MPOCTEUIIHNX BEIIECTB C TIOMOIIBI0 XUMHYECKUX (DOPMYIT ¥ CYITHOCTh XMMHYECKUX PEAKIMK C TIOMOIIBI0 XHMUYIECKIX YPaBHEHH;
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* BBIYUCIIATH OTHOCHUTEIBHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MacCHI BEIIECTB, 4 TAK)Ke MACCOBYIO JIOJO XMMUYIECKOTO DIIEMEHTA B COSTUHEHUAX IS OEHKH UX
MPAKTUUECKOW 3HAYUMOCTH;

* CPaBHHUBATH T10 COCTABY OKCH/IBI, OCHOBAHWMS, KUCIIOTHI, COJIH;

* KITacCU(HUIIUPOBATH OKCH/IBI M OCHOBAHUSI 1O CBOMCTBAM, KUCIIOTHI U COJIU MO COCTaBY;

* TI0JIB30BATHCS JTA00OPATOPHBEIM 000PYIOBAHHEM W XUMHYECKOH TOCYT0M;

* IPOBOJIUTH HECJIOKHBIC XUMUYECKHE OIBITHl M HAOIOJICHHS 32 M3MEHEHHSMHU CBOMCTB BEIIECTB B MPOIECCE UX MPEBPAIICHHUIT; COOII0IATh MPaBiia TEXHUKH
0€30I1aCHOCTH TPH TPOBEICHUH HAOJIOIEHHU U OITBITOB;

* pa3NMUyaTh SKCICPUMEHTAILHO KUCIOTHI U MENOYH, TOJIb3YICh HHANKATOPAMHU; 0CO3HABATH HEOOXOJMMOCTh COOJIOICHHS Mep OE30MaCHOCTH NP OOPAIICHUH C
KHCJIOTaMH U IIETIOYaMH.

Buinycknuk nomyuum 603M0JiCHOCHb HAYUUMbCSL:

* 2PAMOTHO 00PAWANBCS C BEUWECTNBAMU 8 NOBCEOHEBHOU JHCUZHU,

* 0CO3HABAMb HEODXOOUMOCb COONOOEHUS NPABUTL IKOJIO2UYECKU DE30NACH020 N08ede sl 8 OKpYHcalouell npupooHoU cpede;

* HOHUMAMb CMBICTL U HEOOXO0OUMOCb COONOOCHUS NPEONUCAHUN, NPEOAA2AEMBIX 8 UHCIMPYKYUAX NO UCHOIb308AHUIO 1eKAPCME, CPedCcme ObImoGou Xumuu u op.;
* UCNONBL306AMb NPUOOPEMEHHBIE KIIOYEEble KOMNEMEHMHOCU NPU GbINOJIHEHUU UCCIe008AMENbCKUX NPOEKMO8 NO UYHEHUIO CEOLCME, CNOC0O08 NOYYeHUs U
pacno3nasanus geuyecms;

* PA36UBAMb KOMMYHUKAMUBHYIO KOMNEMEeHMHOCMb, UCHONb3YSl CPeOCmEa YCMHOU U NUCLMEHHOU KOMMYHUKAYUU npu pabome ¢ mekcmamu yyeOHuxa u
OONONIHUMENLHOU TUMePAmypol, CAPAGOUHbLIMU MAOIUYAMU, NPOSGTAMb 20MOBHOCMb K YEANCEHUIO UHOU MOYKU 3DEHUs. NPU 0OCYICOeHUU De3yibmamos
BbINOHEHHOU PAbOMbL,

* 00BEKMUBHO OYEHUBAMD UHPOPMAYUIO O BEUECMBAX U XUMUYECKUX NPOYECCaX, KPUMUYECKU OMHOCUMbCSL K NCe8OOHAYHHOU UHDOpMayuu, HedoOPo CO8eCmHOU
pexname, Kacaouelucs UCHONb308AHUS PA3TUYHBIX GEeUIECE.

Iepuoguyeckuii 3aK0H U MepuoanYecKasi cucreMa xXuMuyeckux 31eMeHToB JI. U. MennesneeBa. CTpoeHue BelecTBa
BrinmyckHUK Hay4YUTCS:
® Knaccmbnunposan) XUMHUYCCKUEC DJIEMCHTHI HA MCTAJJIbI, HEMETAJIJIbI, 3JICMCHTBI, OKCUABI U TUAPOKCHUABI KOTOPBIX an)OTepHLI, 1 MHCPTHBIC 3JIEME HThI (ra31,1)
JUIs1 OCO3HAHUS BaKHOCTH YIOPSIOUEHHOCTH HAYYHBIX 3HAHUI;
* OTIMCHIBATh U XapaKTEPU30BaTh TAOIUYHYIO (HOpMY HEPHOANIECCKON CUCTEMBI XUMHUYECKHUX 3JICMEHTOB;
* XapaKTEpHU30BaTh COCTAB aTOMHBIX SIACp U PACIPEACIICHUE YHCIIA AJIEKTPOHOB IO SJEKTPOHHBIM CIOSIM aTOMOB XMMHUYECKHX 3JEMEHTOB MAaJbIX IEPHOJOB
MEPUOJUYECKON CUCTEMBI, & TAKXKE KaJlus U KalbIUs;
* paznuyarh BUABI XMMHUYECKON CBSA3U: HOHHYIO, KOBAJIEHTHYIO MOJSIPHYIO, KOBAJIEHTHYIO HEMOJSPHYIO U METAJUIMYECKYIO;
* 1300paxaTh JIEKTPOHHO-HOHHBIE (POPMYJIBI BELECTB, 00pa30BaHHBIX XUMUUECKHUMH CBSI3SIMH Pa3HOTO BH[A;
* BBISIBJIATH 3aBUCUMOCTh CBOWCTB BEIIECTB OT CTPOEHUS UX KPUCTAINIMYECKUX PEIETOK: HOHHBIX, aTOMHBIX, MOJIEKYJIIPHBIX, METANINYECKUX;
* XapaKTEPHU30BaTh XUMHUYECKHE DJIEMEHThl M UX COCAMHECHHUS Ha OCHOBE IOJIOKCHHS DJIEMEHTOB B MEPUOJAMYECKON CHUCTEME M OCOOCHHOCTEH CTPOEHUS HX
aTOMOB;
* ONKUCBIBaTh OCHOBHBIE 3Tanbl OTKpbITUA . . MeHaeneeBbIM NEPUOANYECKOTO 3aKOHA W NEPUOJMYECKON CHCTEMBl XHUMHYECKHUX JJIEMEHTOB, >KU3Hb U
MHOT000pa3HyI0 HAY9IHYIO AEATEIbHOCTh YIEHOTO;
* ApaKTEPU30BaTh HAYYHOE U MUPOBO33PEHYECKOE 3HAYEHUE TIEPUOANYECKOTO 3aKOHA U IEPUOANYECKON CUCTEMBI XUMUYECKUX d5eMeHToB . 1. MenneneeBa;
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* 0CO3HABATH HAYYHBIE OTKPBITHS KaK pe3yJabTaT [UINTENbHBIX HAOMIOJeHNH, OTIBITOB, HAYYHOH MTOJIEMHUKH, IPEOIOJICHHS TPYTHOCTEH U COMHEHHH.

Buinyckuux nomyuum 603modiCHOCIb HAYUUMbCA:

* 0CO3HABAMb 3HAUEHUE MEOPEMUYECKUX 3HAHUL 01 NPAKMUYECKOU 0esAMeNbHOCMU Yel06eKa,

* ONUCHIBATND U3VUEHHBIE 00BEKMbL KAK CUCIEMbl, NPUMEHSIS I02UKY CUCMEMHO20 aHAU3A;

* NPUMEHAMb 3HAHUSL O 3AKOHOMEPHOCMAX NEPUOOUUECKOL CUCIEMbl XUMUYECKUX DNeMEHMO8 Ol 00bACHEHUs U NPEeO8UOEeHUS. CBOUCHE KOHKPEMHbIX 8elyecms;

* Pa36USAMb UHPOPMAYUOHHYIO KOMNEMEHMHOCHb NOCPEOCMEOM YenyOieHus 3HaHul 06 UCmopuu CMaHOBNEeHUsI XUMUYECKOU HAYKU, €€ OCHOBHBIX NO HAMUL,
nepuooUecK020 3aKOHA KaK 0OHO20 U3 GAICHEUUIUX 3AKOHO8 NPUPOObl, a MAKIICE O COGPEMEHHBIX OOCHUICEHUAX HAYKU U TEXHUKU.

MHoroo0pa3ue XHUMHYECKHX PeaKIui

BrInyCKHHK HayuuTCS:

* O0BSICHATH CyTh XUMHUYECKUX TPOLIECCOB M UX MPUHINUIHAILHOE OTIMYHNE OT (PU3UUECKUX;

* Ha3bIBaTh IPU3HAKU U YCIOBUS MPOTEKAHNS XUMHUYECKUX PEAKIINIL;

* yCTaHABIMBATh NPUHAJICKHOCTE XUMHYECKON PEAKIMHU K ONPEACAEHHOMY THITY 110 OAHOMY M3 KJIAacCU(PHUKALMOHHBIX TPU3HAKOB:

1) 1o 4ucy U cocTaBy UCXOJHBIX BEIIECTB U MPOLYKTOB PEaKLUK (pPeaKMy COEANHEHHUS, PA3JI0XKEHHS], 3aMELeHNs 1 00MEHa);

2) 10 BBIJETICHUIO WJIH MOTJIOIIEHHIO TEeTIOTH (PEaKIUU SK30TEPMUUECKHIE i SHIOTEPMUIECKHE);

3) 10 U3MEHEHUIO CTENCHEN OKUCIIEHUS XMMUYECKUX 3JIEMEHTOB (PEaKIUU OKUCINTEIbHO-BOCCTAHOBUTEIbHBIE);

4) mo oOpaTUMOCTH TIpoliecca (peakiuu o0paTuMble U HeoOpaTUMBbIe);

* Ha3bIBaTh (PAKTOPHI, BIUSIONINE HA CKOPOCTh XMMHUYIECKIX PEaAKIINi;

* Ha3bIBaTh (DAKTOPHI, BIMSIOIINE HA CMEIIEHHUE XUMHUIECKOTO PABHOBECHS;

* COCTaBJIATh YPABHEHUS DIICKTPOIUTHUCCKON JWCCOIMAIMN KHCJIOT, IENoYel, COJiei; TMOJIHbIE W COKpAII¢HHBIE HWOHHBIC YpaBHEHHUS peakIuii oOMeHa;
YpaBHEHUS OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHIA;

* IPOTHO3MPOBATH MPOAYKTHl XUMUYECKUX peakiuid mo GopMynaM/Ha3BaHUSIM MCXOAHBIX BEHIECTB; OMPENEINsTh UCXOIHBIE BEIIECTBA IO (OpMyiaM/Ha3BaHHUSIM
MIPOIYKTOB PEAKLINN;

* COCTaBJISITh YPAaBHEHHUS PEAKINH, COOTBETCTBYIOIINX ITOCIEA0BATENbHOCTH («LEMOYKE)) MPEBpaIICHUI HEOPTaHMYECKUX BEIIECTB Pa3IUYHBIX KJIaCCOB;
* BBISBJIITH B MIPOLIECCE DKCIIEPUMEHTA MIPU3HAKHU, CBUIETENLCTBYIOIINE O IPOTEKaHUH XUMHUIECKON PEaKLINN;

* IPUTOTOBJISITH PACTBOPHI C ONPEAECIIEHHON MacCOBOM A0JIEM paCTBOPEHHOIO BEILECTBA;

* OTIPEACIIATh XapaKTep CPEABI BOJHBIX PACTBOPOB KHCIOT U LIEIOYEH 110 U3MEHEHNIO OKPACKH HHAUKATOPOB;

* IPOBOANTH Ka4eCTBEHHBIEC PEAKIINH, TIOJTBEPXKIAIOIIIE HATMYHE B BOJAHBIX PACTBOPAX BEIIECTB OT/AEIbHBIX KATHOHOB U AaHWOHOB.

Buinycknuk nomyuum 603MONCHOCMb HAYYUMbCA:

* COCMABNAMb MONEKYIAPHbIE U NOJIHbIE UOHHbIE YPAGHEHUS NO COKDAWEHHBIM UOHHBIM YPAGHEHUAM,

* NPUBOOUMb NPUMEPLI PEAKYULL, NOOMBEPAHCOAIOWUX CYUYECNBOBANHUE B3AUMOCEAZU MENCOY OCHOBHBIMU KIACCAMU HEOPLAHUYECKUX BEUjeCm;

* NPO2HO3UPOBAMb PE3VIbIMAMbl B030€UCEUs PA3IUUHBIX PAKMOPOE HA USMEHEeHUe CKOPOCHU XUMUYECKOU peaKyuu;

* NPOCHO3UPOBAMb PE3VIbMAMbL 8030€UCMBUS PASTUUHBIX PAKMOPO8 HA CMEWEHUE XUMULECKO20 PAGHOBECUS.
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MHoroo0pa3ue BelecTB

BrinmyckHUK HayuuTCS:

¢ OMpPCACTIATh MPUHAMICIKHOCTD HCOPIraHMYCCKHUX BCUICCTB K OAHOMY M3 U3YUYCHHBIX KHaCCOB/prrIHI MCTaJIJIBI 1 HEMCTAJlJIbl, OKCHUJbI, OCHOBAaHHs, KHCJIOTHI,
couu;

* COCTaBJIATH POPMYJIBI BEIIECTB 110 UX HA3BAHUSIM;

* OTIPEACIISATH BAJIEHTHOCTD U CTETICHb OKUCIICHUS SJIEMEHTOB B BEIIECTBAX;

* COCTaBIATH (POPMYJIBI HEOPTAHUYCCKUX COCIUHCHHIA [0 CTEMEHSAM OKHUCIICHUS JIEMEHTOB, a TaKKe 3apsAlaM HOHOB, YKa3aHHBIM B Ta0JIMIE pac TBOPUMOCTHU
KHCIIOT, OCHOBAaHHH U COJICH;

b 06B$ICH$1TI> 3aKOHOMCPHOCTU HU3MCHCHUA (I)PBI/I‘ICCKI/IX U XHUMHYECKHX CBOWCTB IMPOCTBHIX BEILIECTB (MeTaJ'UIOB nu HeMeTaJ'IJIOB) 1N HUX BBICIIHX OKCHIOB,
00pa30BaHHBIX JIEMEHTAMH BTOPOTO M TPETHETO TIEPHOIOB;

* Ha3bIBaTh OOIUE XUMHUECKUE CBOWMCTBA, XapaKTEPHBIC JIJIS TPYIIT OKCUJIOB: KUCIIOTHBIX, OCHOBHBIX, aM()OTEPHBIX;

* Ha3BIBATh OOIIME XMMUIECKUE CBOMCTBA, XapaKTEePHBIC AT KAKIOTO U3 KIIACCOB HEOPTAHWMYECKUX BEIIECTB: KUCIOT OCHOBAHHUM COJICH;

* IPUBOJIUTH MMPUMEPHI PEAKIIUIA, TIOATBEPKAAIONUX XUMUIECKHE CBONCTBA HEOPTAaHUIECKIX BEIIECTB: OKCHIIOB, KUCJIOT, OCHOBAHUM U COJICH;

* OIIPENIEIIATE BEMIECTBO-OKUCIUTENh U BEIIECTBO-BOCCTAHOBHUTEIb B OKUCIUTEILHO-BOCCTAHOBHTEIHHBIX PEAKITUX;

* COCTaBIISTh OKHCIUTEIhHO-BOCCTAHOBUTEIBHBIHN OanaHc (JUIsl I3YYeHHBIX PEaKIUii) 10 TMPEeI0KEHHBIM CXeMaM PeaKIni;

¢ IIpOBOJUTH na6opaT0pHLIe OIIBITHI, ITOATBEPKAAOINNE XUMHNYCCKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHN4YCCKUX BCIICCTB,

* IPOBOJMTH JIAOOPATOPHBIC OMBITHI MO TOJIYYCHHIO U COOMPAHHIO ra3000pa3HBIX BEIIECTB: BOJIOPOJA, KUCIOPOJA, YIIECKUCIIOTO ra3a, aMMHaKa; COCTaBJIATh
YPAaBHEHMSI COOTBETCTBYIOIINX PEAKLIU.

Buinyckuuk noayuum 603MO0#CHOCb HAYUUMBCAL:

* NPOCHO3UPOBAND XUMUUECKUE CEOUICMBA 8eljeCm8 Ha OCHOBE UX COCMABA U CMPOEHUSsL,

* NPOCHO3UPOBAMb CNOCOOHOCMb BeUleCmed NPOAGIAMb OKUCIUMENbHbIe UL B80CCMAHOBUMENbHbIE CBOUCMBA C YUEMOM CMeneHell OKUCIeHUs 3JIeMeHIOS,
BXOOSAUUX 8 €20 COCAB;

* 8bIAGIAMND CYUECMBOBAHUE 2EHEMUYECKOU 83AUMOCBA3U MENHCOY BeUecmeamu 8 pady: RPOCMoe 8euiecmeo — OKCUO — SUOPOKCUO — COJlb,

* Xapaxkmepuzo8anmv 0cooble C8OUCNEA KOHYESHMPUPOBAHHBIX CEPHOU U A30MHOU KUCTIOM;

* NPUBOOUMb NPUMEDPDBL YPAGHEHULL PeaKyUll, TeHCAUWUX 8 OCHOBE NPOMBIULIEHHBIX CHOCO008 NOYUEHUsL AMMUAKA, CEPHOL KUCLIOMbL, YY2YHA U CIATU,

* ONUCHIBAMNb PUUHECKUE U XUMUYECKUE NPOYECChl, SAGISIOWUECS, HACMbIO KDY208OPOMA 8EUWecme 8 Npupooe;

* OPTaHHU30BBIBATH, TPOBOIUTH YUEHUICCKUE TPOEKTHI ITO UCCIICAOBAHUIO CBOMCTB BEIIECTB, IMEIOIINX BAKHOE NMPAKTUIECKOE 3HAUCHHE.
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