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ITosicHUTENbHAA 3alIHCKA

Pabouas mporpamMmma «BBeneHue B XUMHIO» B 7 Kjlacce cocTaBiieHa Ha ocHOBe I[Iporpammel kypca «Xumus. BBoaHBIN Kype» mis 7 kiacca
0011e00pa3oBaTeNbHBIX YupekaeHui mo xumuu, apTopel O.C. I'abpuensn, U.I'. Octpoymos, 2013 r.

[Iporpamma paccunutana Ha 34 yaca B roa (1 yac B Heaen1o). [IporpamMmoii mpeaycCMOTPEHO MPOBEACHUE:

- KOHTPOJIBHBIX PaboT — 2;

- IPAaKTUYECKHUX padboT — 6;

[Tpennaraemas paboyas mporpaMmMa peain3yercs B yueOHHUKaX XUMUU U Y4eOHO-METOIMYECKHUX MTOCOOUSX, CO3/IaHHBIX KOJIJIEKTUBOM aBTOPOB I10]1
pykoBozctBoM O.C. 'aGpuensna.

[TpenogaBanye XUMHH B 7 KJIACCE pacCCUMTaHO Ha Hcnoib3oBanue yueoHuka: ['abpuensa O.C., OctpoymoB WN.I'., Axnebunun A.K. Xumus. Broa-
HBII Kypc.7 kiacce./ M.:[lpoda, 2013.

Jannbliit yaeOHUK BXoauT B DeniepalibHbI NepeueHb yueOHMKOB, PEKOMEHI0BAaHHBIN (JIOMyIIeHHbIH ) MuHHCTepcTBOM 00pa3oBaHus U Hayku PO
K HUCITOJIb30BAHUIO B 00pa30BaTEIbHOM TIpoIecce B 001meo0pa3oBaTelbHbIX yupexkaeHusx Ha 2014-2015 yuebuoM romy.

O0mas xapakrepucTuka yueOHOro npeamera

B cootBercTtBHN ¢ DenepanbHbIM rocy1apcTBEHHBIM 00pa30BaTeIbHBIM CTaHIAPTOM OCHOBHOI'O OOIIETro 00pa30BaHus ydyallluecs 10JIKHbI OBJIa-
JeTh TAKUMH TTO3HABATEIbHBIMUA YICOHBIMH JICHCTBUSIMHU, KaK YMEHHE (POpMYyIUpOoBaTh Mpo0IeMy U TUIIOTE3Y, CTABUTH LENIU U 33]]a4l, CTPOUTH TLIAHbBI
JOCTHIKEHUS LIeJIel U pellieHus OCTaBJICHHbIX 3ajay, IPOBOANUTH KCIIEPUMEHT U Ha €r0 OCHOBE JIEJIaTh BHIBOJIbI U YMO3AK/IFOUEHUS, IPEICTABIATh UX U
OTCTauBaTh CBOIO TOUKY 3peHus. Kpome 3Toro, ydaiuecs: JOJKHBI OBJIAJETh MPUEMaMH, CBSI3aHHBIMU C OINPENEICHUEM MOHATUI: OrpaHUYUBaTh HX,
OIUCHIBATh, XapaKTEPU30BaTh U cpaBHUBATh. Clie10BaTEIbHO, IPU U3YYEHUH XMMUU B OCHOBHOM IIIKOJIE y4alllUecs JOJDKHBI OBJIAeTh YUeOHBIMU Jei-
CTBUSIMH, ITO3BOJISIOUIMMH UM JJOCTUYb JINYHOCTHBIX, IPEAMETHBIX U METANPEAMETHBIX 00pa30BaTENIbHBIX PE3YJIHLTATOB.

[Ipennaraemas mporpaMMa o XMMHH packpbIBaeT BKJIAJ] yUeOHOro MpeaMeTa B JOCTHXKEHHE 11eJe OCHOBHOTO 0011ero oopa3oBaHMs U ONpese-
JSIeT BaKHEUIINE coiepKaTebHbIe TMHUM MTPEeIMETa!

* «BEILECTBO» — 3HAHHUE O COCTaBE U CTPOEHUH BEIECTB, UX CBOWCTBAX U OMOJIOTMYECKOM 3HaYEeHUU;

* (XMMHUYECKas peaklMsh» — 3HaHWE O IMPEBPAICHUSIX OJHHUX BEILIECTB B JPYrHe, YCIOBUAX MPOTEKAaHUs TaKUX MPEBpAIeHU U crioco0ax yrpas-
JICHUS PEaKLUIMU;

* «IIPUMEHEHUE BEUIECTB» — 3HAHUE U ONBIT OE30MMaCHOT0 OOPAIEHHs C BEIIECTBAMH, MaTepHalaMy U IIPpOLecCaMH, HEOOXOIMMBIMU B OBITY M Ha
IIPOU3BO/JICTBE;

* «I3BIK XUMHUU» — ONIEPUPOBAHUE CUCTEMOM BaXKHEUIINX XUMUYECKUX MOHATHH, 3HAHUE XUMUYECKOM HOMEHKJIATYphl, a TAKXKEe BJIaJIeHUE XUMHU-
YEeCKOI CHMBOJIMKOH (XMMUYECKUMHU (POPMYIIaMHU M YPaBHEHHUSIMH).

[TponeaeBTHYECKU Kypc MPHU3BaH, UCIONb3Ys MHTEPEC YUalllUXCs K 3KCIIepUMEHTaM, CcpOpMUpPOBaTh YMEHUE HA0II0/1aTh, J1e1aTh BHIBOJBI Ha
OCHOBE HAOJIOJCHUH, MMOMyYUTh NTepBOHAYAIbHbBIE MOHATHUS O KjaccaX HEOPraHMYECKUX BEIIeCTB. Pemarth pacueTHble 3aJjaud Ha OCHOBE MMEIOIIMXCS
3HaHUU Mo MaTeMaTuke. Tak B 6 Kjlacce B Kypce MaTeMaTUKe yJalluecs pelaroT 3a/1a4i Ha HaX0XACHHUE YacTH OT LIEJI0r0, UCTIONb3YsI 3TH 3HAHUSI, MOXKHO
pelaTh 3aa4i Ha HaX0KJIEHUE MacCOBOM JI0JIM DJIEMEHTA B BEILIECTBE U MACCOBOM JI0JIM BELIECTBA B PaCTBOPE.



OnucaHue UIEHHOCTHBIX OPHEHTHPOB CO/AEpP:KAHUS Y4eOHOIO NmpeaMera
Hean n3yvyenus npeamera

N3yyenne xumun B 7 Kjacce HAIPaBIIEHO HA JOCTUKEHHUE YUALTUMUCS CIEAYIOIIUX LIeTeil:

@opmuposanue y ydamuxcs XMMUYECKON KapTHHBI MUPa KaK OPraHMYECKON YacTH €ro IeIOCTHON €CTeCTBEHHOHAYYHOMH KapTHHBI;

passumue MO3HABATEIbHBIX HHTEPECOB, MHTEIUIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH yJallluxcs B MPoIecce U3YUeHUsS UMU XUMHUYECKOI
HayK{ U €€ BKJIaJla B COBPEMEHHBIN HAy4YHO-TEXHUUECKHUI Mporpecc;

@opmuposanue BaXXHEHIINX JTOTMYECKUX ONEPALUi MBIIUICHUS (aHAIN3, CHHTE3, 0000IIeHIe, KOHKPETH3aIHsl, CPaBHEHHE U JIp.) B IIpoLiecce
MO3HAHUS CHCTEMbI BAXKHEUIITNX MOHITHIA, 3aKOHOB M TEOPUN O COCTaBE, CTPOSHUU U CBOMCTBAX XMMHYECKHUX BEIIECTB;

gocnumanue yOeKIEHHOCTH B TOM, YTO IPUMEHEHHUE TIOJYUYESHHBIX 3HAHUH U YMEHHM 110 XUMHUU SBJSIETCS 00bEKTUBHONW HEOOXOAMMOCTRIO JUIS
6e30macHoil pabOTHI ¢ BEIIECTBAMU U MaTepuaiaMu B ObITY U Ha IPOU3BOJICTBE;

npoexmuposarue v peaiu3ayus BEITYCKHUKaMH OCHOBHOH IIIKOJIBI TMYHOM 00pa30BaTEIbHON TPaeKTOpUU: BEIOOD mpoduiis o0ydeHus B cTap-
IeH MIKOJIE WK TPOPECCHOHATHHOTO 00pa30BaTEIbHOTO YUPEIKICHHS,

0611a0eHue KIIFOUEBbIMU KOMITETEHIIUSAMU (Y4eOHO-T103HaBaTeIbHBIMU, HTHPOPMAIITMOHHBIMH, IEHHOCTHO-CMBICIIOBBIMH, KOMMYHUKATUBHBIMH).

JII/I‘lHOCTHLIe, METAaNPEeIMETHBIC M MPEAMETHDLIC PE3YJIbTATbl 0CBOCHUA KOHKPETHOI'O y‘—lQﬁHOFO npeamMera

I[eflTeJII)HOCTI) 06p330BaTeHLHOFO YUpPCIKACHUA B O6y‘-IeHI/II/I XHUMHUHU JOJIKHa OBITh HaITpaBJICHAa Ha OOCTHKCHUC O6y‘~IaIOIlII/IMI/IC$I clIeayromux Jimd-
HOCTHBIX pe3yJIbTaTOB:

VYyammiics TOJDKeH:

3HAMb U NOHUMAMb. OCHOBHBIE UCTOPUUECKHE COOBITHS, CBI3aHHBIC C PA3BUTUEM XMMUU U OOIIECTBA; IOCTHKEHUS B 00JIACTH XUMUU U KYJIb-
TypHBIE TpaJAULIUU (B YaCTHOCTHU, HAYYHBIE TPATUIIMH) CBOCH CTpaHBI; 0OIIEMUPOBBIE TOCTHKEHUS B 00IaCTH XMMHH; OCHOBBI 3JJ0POBOTO 00pa3a KH3HHU;
MpaBuJia TOBE/ICHHUS B UYPE3BBIYAMHBIX CUTYAIIUSIX, CBI3aHHBIX C BO3/ICHCTBUEM PA3IMYHBIX BEIIECTB; COIMATLHYIO 3HAYMMOCTh U COIepKaHue mpodec-
CHi1, CBSI3aHHBIX C XMMHEH; OCHOBHBIE MPaBa U 00S3aHHOCTH IpakJaHNHA (B TOM YHCIIE YUYaIIerocs ), CBA3aHHbIE C TUYHOCTHBIM, MPOPECCHOHATBHBIM U
KU3HEHHBIM CaMOOTIPEICIICHUEM;

UCNBIMBIBAMD: YYBCTBO TOPJIOCTH 32 POCCUUCKYIO0 XUMHUYECKYIO HAYKy M YBOKEHUE K HCTOPUU €€ Pa3BUTHUS;, YBAKCHHUE U MPUHATHE JOCTIKECHUM
XUMHH B MUPE; YBOKEHHUE K OKPYKAIOIMIUM (yUYallUMCS, YUUTENSIM, POJUTENSAM U Ip.) — YMETh CIYIIATh U CHBIIATh TapTHEpa, IPU3HABATh MPAaBO Kax-
JIOTO Ha COOCTBEHHOE MHEHUE M MPUHUMATh PEIICHHUS C YYETOM MO3UINI BCEX YYACTHHKOB; CAMOYBaKEHHE U SMOIIMOHATLHO-TIONIOKHUTENEHOE OTHOIIIE-
HHE K cebe;

NpU3HaABamv: NEHHOCTH 37]0POBbS (CBOETO U APYTHUX JIFOJIeH); HEOOXOAMMOCTh CAaMOBBIPAKEHUS, CAMOpEaTU3aIliH, COIMATFHOTO IPU3HAHNS,

0C03HA8aMb: TOTOBHOCTH (MJIM HETOTOBHOCTH) K CAMOCTOSITEIbHBIM TOCTYTIKAM U IEHCTBUSM, IPUHSATUIO OTBETCTBEHHOCTH 32 UX PE3yJIbTaThI;
TOTOBHOCTH (MJIM HETOTOBHOCTh) OTKPBITO BBIPAXKATh U OTCTAUBATH CBOIO MO3UIIMIO U KPUTHYHO OTHOCUTHCS K CBOUM TOCTYTIKaM;

nposensams: N00OPOKEIATEIHHOCTD, TOBEPUE M BHUMATEIHLHOCTH K JIFOJSIM, TOTOBHOCTh K COTPYIHUYECTBY U APYKOE, OKa3aHUIO TIOMOIITH HYX/1a-
IOIIUMCSI B HEH; yCTOWYMBBIN TTO3HABATEIbHBIN HHTEPEC, NHUIIMATHRY M JIFOO03HATEILHOCTh B M3YUEHUN MUPa BEIIECTB M PEAKIUH; 11eJIeyCTpEMIICH-
HOCTh U HACTOWYMBOCTD B JOCTHUKEHHH 11€JI€i, TOTOBHOCTh K MPEOIOJICHUIO TPYAHOCTEH; YOSKIEHHOCTh B BOZMOXKHOCTH MMO3HAHUS TIPUPO/IBI, HEOOXO-
JUMOCTH Pa3yMHOTO HCIIOIb30BaHUS TOCTHXKEHUN HAYKH U TEXHOJIOTUH Il Pa3BUTHUS OOIIIECTBA;



YMemb: YCTAHABIMBATh CBSI3b MEXK/Y LIEJIbI0 U3YUCHHsI XMMUU U TEM, JUIS YEr0 OHA OCYLIECTBIAETCS (MOTUBAMM); BBIIOJIHATH IPOTHOCTHYECKYTO
CaMOOLIEHKY, PETYJINPYIOILYI0 aKTUBHOCTb JIMYHOCTH HA JTAll€ €€ BKJIIOUEHUS B HOBBIN BUJ I€ATEIbHOCTH, CBSI3aHHBIN C HA4YaJIOM U3y4YE€HHUS HOBOTO
y4eOHOT0 MpeIMeTa — XUMHH; BBIOJIHATH KOPPUTHPYIONIYI0 CAMOOIICHKY, 3aKJIIOYAIOIIYIOCS B KOHTPOJIE 32 MPOLIECCOM M3YUYCHUSI XUMUU U BHECCHUN
HEO0XOIUMBIX KOPPEKTUBOB, COOTBETCTBYIOLIUX ATAIlaM U crioco0aM M3y4deHHUs Kypca XUMHUH; CTPOUTh KU3HEHHbIE U PO(ECCHOHANIbHBIE IIaHbI C
Y4€TOM KOHKPETHBIX COLIMATbHO-UCTOPHUUECKUX, TOTUTUYECKUX U SKOHOMHUYECKUX YCIOBUI; OCO3HABATh COOCTBEHHBIE IIEHHOCTU U UX COOTBETCTBHE
IIPUHUMAEMBIM B JKHU3HM PEIICHUSM; BECTU AUAJIOT HA OCHOBE PaBHOIPABHBIX OTHOIICHUH 1 B3aMMHOI'O YBa)KE€HUS; BbIIEISATh HPABCTBEHHBIHN aCIIEKT
MOBEJCHHS U COOTHOCUTH MIOCTYIIKHU (CBOM U APYTHX JIIOJICH) M COOBITHS C MPUHATHIMHA STHYECKUMH HOPMaMH; B TIpeesiaX CBOUX BO3ZMOXKHOCTEH IPOTH-
BOJICHCTBOBATh JICHCTBUSM U BIUSHUAM, IPEICTABISIONIMM YIpO3y KU3HH, 30POBbIO U O€30IIACHOCTH JIUYHOCTH U OOIECTBA.

MeTanpeaAMeTHBIMH Pe3yJIbTATAMH OCBOEHUS BBIIIYCKHUKAMU OCHOBHOM LIKOJIBI IPOrPaMMBbI 110 XUMHH SIBIISIFOTCSL:

® ompenenaTh NpobjaeMbl, T. €. YCTAaHABIMBATh HECOOTBETCTBHE MEXTY KEITAEMbIM U JACHCTBUTECIBHBIM;

® COCTaBJIATH CJIOKHBIN IVIAaH TEKCTA;

® BJAJETh TAKUM BUJIOM HU3JI0KEHHSI TEKCTA, KaK IOBECTBOBAHUE;

® 110l pyKOBOJACTBOM YUUTENs IPOBOAUTH HEMOCPEACTBEHHOE HAOII0IEHUE;

® 110/ pPyKOBOJCTBOM YyUUTENsI O(OPMIISITH OTUET, BKIIFOUAIOLUI ONMCaHUE HAOIIOACHHUS], €r0 Pe3yJIbTaTOB, BEIBOJIOB;

®  ICIIOJIB30BATh TAaKOH BUJ MBICIEHHOTIO (M€aIbHOT0) MOAEIMPOBAHNUS, KaK 3HAKOBOE MOJIEJIMPOBaHUE (Ha IPUMEPE 3HAKOB XUMUYECKUX 3JIEMEH-
TOB, XUMUYECKHX (POPMYIT); UCIIOIB30BaTh TAKOH BHJI MAaTEPHAIBHOTO (IIPEIMETHOTO) MOJECIMPOBAHUS, KaK (pru3nyeckoe MoAenTupoBaHue (Ha
IIpUMEpPE MOJEIUPOBAHMS ATOMOB U MOJIEKYN);

® [0Jy4aTh XMMUYECKYIO HH()OPMALIUIO U3 Pa3IMYHbIX HCTOYHUKOB;

e omnpenenaTb OOBbEKT U acleKT aHAlIu3a U CUHTE3a;

® OIpeneNnsaTh KOMIIOHEHThI 00bEKTa B COOTBETCTBUHU C aCIEKTOM aHAJIN3a U CUHTE3a;

® OCYIIECTBIJIATH KQUECTBEHHOE U KOJIMUYECTBEHHOE ONMKMCAHNE KOMIIOHEHTOB O0bEKTa;

® OHIpeAeNATh OTHOIIEHUsI OOBEKTa C IPYTUMH 00bEKTAMHU;

® OMpeneNniTh CylIIeCTBEHHbIE MPU3HAKU 00BEKTA.

IIpeaMeTHBIMM pe3yJIbTATAMHU OCBOEHUS BHIITYCKHUKAMU OCHOBHOM IIKOJIbI POTPAMMBbI IO XUMUU SBJISIFOTCS:

® JCIOJIb30BaTh MPU XapPAKTEPUCTUKE BEIIECTB MOHATHS: «aTOM», KMOJICKYJIa», «XHMUUECKHUH 2JIEMEHT», «XAMUYECKHUI 3HAK, U CUMBOJD, «BE-
IIECTBO», «IIPOCTOE BEIIECTBO», «CII0KHOE BEIIECTBOY, «CBOWCTBA BEIIECTBY, «XUMUUECKHE SABICHUD», «DU3HUECKUE TBICHUSD, «KOd(hdUIIN-
€HTBD», KHHJICKCHI», «OTHOCUTEIbHAS aTOMHAs Maccay, «OTHOCUTEIbHAS MOJICKYJISIPHASI Maccay, «MaccoBast OJIS AJIEMEHTA; 3HATh: MPEMETHI
M3YYCHHSI €CTECTBEHHOHAYYHBIX JUCIMILINH, B TOM YHCJIe XUMUH; XuMudeckue cuMmBogbl: Al, Ag, C, Ca, Cl, Cu, Fe, H, K, N, Mg, Na, O, P, S,
Si, Zn, ux Ha3BaHUS U MPOU3HOIIICHUE;

e iaccu(UIMPOBATH BEIIECTBA [0 COCTaBY Ha MPOCTHIC U CIOXKHBIE;

® pa3IMyaTh: TE€Ja U BEUIECTBA; XUMUYECKUN 3JIEMEHT U MPOCTOE BEIIECTBO;



® ONHCHIBATH: (OPMBI CYIIECTBOBAHMS XUMHUECKUX JIEMEHTOB (CBOOOIHBIE aTOMBI, POCTHIC BEIIECTBA, CJIOKHBIE BEIIECTBA); TAOMHIHYIO popMy
[Teprnoanueckoil cUCTEeMbl XUMHUYECKUX DJIEMEHTOB; MMOJI0KEeHHE d7eMeHTa B Tadnmie J{. V. MenaeneeBa, UCIOIb3ys MMOHATHS «TIEPHOTY,
«TpyMmay, «rJaBHas MOArPYyIIay, «1000YHas MOATPYIIa»; CBOMCTBA BEIIECTB (TBEPIBIX, )KUAKUX, Ta3000pa3HbIX);

® OOBICHATH CYIIHOCTh XMMUYECKHX SIBJICHUH (C TOUKH 3pEHHUS aTOMHO-MOJIEKYJIIPHOTO YUEHUS) U UX NPUHIUIHATIBHOE OTINYNE OT (PU3NIECKUX
SIBJIICHHIA,

o XapaKTCPU30BaTh: OCHOBHBIC MCTO/AbI U3YUCHUA CCTCCTBCHHBIX NUCIUIIIINH (H&GJ’IIO[[GHI/IG, SKCIICPUMCHT, MOI[GJIHpOBaHI/IG); BCIICCTBO 110 €TI0
XMUMHAYECKOH (OpMyIIe COTrJIaCHO TUIaHy: Ka4eCTBEHHBIN COCTaB, THII BEHIECTBA (IIPOCTOE HIIH CIIOKHOE), KOJIMYECTBEHHBIN COCTAaB, OTHOCHUTEIIb-
Has MOJICKYJISIpHAsl Macca, COOTHOILLIEHHE MacC JIEMEHTOB B BEIIECTBE, MACCOBBIE JI0JIM 3JIEMEHTOB B BEILIECTBE (/IS CIIOKHBIX BEILIECTB); POJIb
XUMUH (TIOJIOKHUTEIIBHYIO U OTPHUIIATESIIBHYIO) B )KU3HU YeJIOBEKa, aprYMEHTHPOBATh CBOE OTHOIIIEHUE K 3TOH Ipoliieme;

® BBIUUCIATH OTHOCHTEIIbHYIO MOJICKYJISIPHYIO MacCy BEIIECTBA U MaCCOBYIO JIOJIF0 XMMHYECKOTO 3JIEMEHTA B COSIMHEHUSX

® TIPOBOJUTH HAOJIIOJACHHS CBOMCTB BEIIECTB U SBJICHUM, TPOUCXOASIINX C BEIICCTBAMU;

e CoOdIOJATh IIpaBUjla TEXHUKU 0€30MacHOCTH MPHU MTPOBEICHUH HAOIIOICHUH U Ja00OPATOPHBIX OIBITOB.

Coaep:xanue nporpamMmmsl «Xumus .BBoaubiii kype» (34 4, 1 4 B HeeJ110)

Pasznen 1. «Xumus B nentpe ecrectozHanus» (11 u.)

XuMHsl — 4acTh €CTECTBO3HAHUA. B3auMOOTHOLIEHUS YeloBeKa U OKpy»Karomero mupa. Ilpenmer xumun. @usnueckue tena u Beulectsa.CBONCTBA
BeulecTB. [IpuMeHeHne BellecTB Ha OCHOBE MX CBOWCTB. HalOimro/ieHne kak OCHOBHOM METOJI MO3HAHMSI OKPYXKAIOIIEro Mupa. YCiOBUS IPOBEICHUS
Habmoenus. ['unoresa. Dxcnepument. BeiBon. Ctpoenue miamenu. Jlabopatopus u odopynoBanue. Mojeinb, MoaenupoBanue. OCOOEHHOCTH MOJIEIH-
poBanmsi B reorpaduu, ¢pusuke, ouonorun. Mojgenu B 6uonoruu. Mymspku. Mogenu B pusuke. DnekrpodopHas mamuHa. ['eorpaduueckne Momernm.
XUMHUYECKUE MOJENU: IpeIMETHbIC (MOIETH aTOMa, MOJIEKYJ, XUMUYECKUX U MPOMBIIUICHHBIX MPOU3BOJCTB), 3HAKOBBIC, I CUMBOJIbHBIC (CHMBOJIBI
3JIEMEHTOB, (POPMYJIbI BEIIECTB, YpaBHEHUS peakiuil). XuMUUECKUM aneMeHT. XuMHU4yeckue 3Haku. MIx o6o3HaueHue, mporu3HolieHue. XumMuueckue Gop-
MmyJbl BemecTB. [IpocTeie n cnoxHble BemecTBa. MHaeKeh M Ko duumenTsl. KauecTBeHHBIH U KOIMYECTBEHHBIN COCTAaB BEIIECTBA. Y HUBEPCAJIbHBIN
XapakTep MOJ0KEHUIN MOJIEKYyIIpHO-KMHEeTHYecKoi Teopun. [ToHsTus «atom», «Moinekyna», «non». CtpoeHue BemiecTBa. Kpucranmuiyeckoe cocTosiHue
BemiecTBa. Kpucramumdeckue pemetku TBepasix BemecTs. Juddysusa. bpoynosckoe npukenue. BemecTBa MOJIEKyIIpHOTO M HEMOJIEKYJISIPHOTO CTpOe-
Hus. [loHaTue 06 arperaTHOM cOcTOSTHUM BeliecTBa. du3nueckue U XMMUYecKue sBiieHus. ['a3000pa3Hble, )KUJIKME U TBEp/ble BellecTBa. AMoppHbIe
BemiecTBa. CTpoeHue 3eMiu: s1po, MaHTus, Kopa. Jlutocdepa. Munepassl U TopHble MOpoJibl. MarmaTuyeckue M ocalouHble (HeOpraHuyeckue 1 opra-
HUYECKHE, B TOM YHCIIE U TOPIOYNE) TOPOIbl. XMMHUECKUN COCTaB KUBOM KJIETKU: HEOpraHM4eCcKHe (BojJia U MUHEpaJIbHbIE COJIN) U OpraHudeckue (0emku,
KHPBI, YIJIEBO/Ibl, BATAMUHBI) BelllecTBa. bronornyeckas posb Bo/ibl B )kHUBOH KieTke. PoTocuHTe3. Xnopoduiul. buongoruueckoe 3HaueHue KUpPoB, Oe-
KOB, 3()MPHBIX Macel, YIJIeBOJ0B U BUTAMHHOB /ISl )KU3HEIEATENbHOCTH opranu3MoB. KauecTBeHHble peakiuu. Pacrio3HaBaHue BEUIECTB ¢ TOMOIIbIO
KAueCTBEHHBIX peaklnid. AHAINTUYECKUI curHai. OnpenenseMoe BEMIECTBO U PEAKTUB Ha HETO.

JdemoHcTpaumnu:

1. Kouekmus pa3inyHbIX IpeAMEToB WK (poTorpaduii mpeIMeToB U3 aTIOMUHMS U1 WILTFOCTPAIIUU HJIEU «CBOWCTBA — IMPUMEHEHHUEY.

2. YdeOHOe 000pyIOBaHUE, HCITOJIB3yeMOE Ha ypOKax (PU3UKH, OMOIOTHH, Teorpadui U XUMUHU.

3. DnektpodopHas MalMHa B JeiictBuu. [ eorpapuueckue monenu (riaodyc, kapra). buonornyeckue Mmoaenu (MyJIsHKU OpraHOB M CHCTEM OPTaHOB
pacTeHUid, KUBOTHBIX U uenoBeka). Du3ndeckre 1 XUMUYECKHE MOJIETTH aTOMOB, MOJIEKYJI BEIIECTB U KPUCTAITINYECKUX PELIETOK.

OOBeMHbIE U MIAPOCTEPIKHEBBIE MOJIENIN BOJIBI, YIJIEKUCIOIO M CEPHUCTOrO ra30B, METaHA.
OO0pa31bl TBEpBIX BEIIECTB KPUCTAIIMYECKOTO CTPOeHUSI. Moenn KpUCTaJUIMYECKUX PEIIETOK.
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Bopna B Tpex arperaTHbIX cocTOSHUAX. KOIeKIus KpUCTAIUINYECKUX U aMOP(HBIX BELIECTB U U3/1EIUNA U3 HUX.
Konnexmust Munepanos (Ja3ypuT, KOPyH[, XaJIbKOIUPUT, (DIFOOPHUT, TAJIUT).

Kounnexius ropasix nopoJy (rpaHuT, pa3andHble (OpMbl KalIbLIUTa — MEJ, MPaMop, U3BECTHSK).

Komnexmust roprounx nuckonaeMsix (HeTh, KAMEHHBIN YTOJIb, CIIaHIBI, TOP().

© oo N

JleMOHCTpPAILlHOHHBIE IKCIIEPUMEHTBI

Hayunoe HaGutoeHue u ero onucanue. M3yuenue cTpoeHus miaMeHu.
CrniuproBast SKCTpaKLIUs XJI0pohuiIa U3 3eJEeHBIX JIUCTHEB PACTCHUH.
«IlepenrBaHue» yriaeKUCIoro ra3a B CTakaH Ha YPaBHOBEILIEHHBIX BeCax.
KadecTBeHHast peakiys Ha KUCIOPOL.

KayecTBeHHast peakiysi Ha yIJIEKUCIbIH ras.

agrOdE

JlaGopaTopHble padoThbI:

PacnipocTpaneHue 3amaxa 0JIeKOJI0Ha, yXOB WK JIE30JOPaHTa Kak npouecc Auddys3un.
HaGnronenue OpOyHOBCKOTO JABMIKEHUS YaCTUYEK YSPHOM TYIIH [10JI MUKPOCKOIIOM.
Juddysus nepmanranara Kanus B )KeITaTHHE.

OOHapy:xeHue 3(pUpHBIX Maces B alleIbCHHOBOI KOPOUKE.

N3y4enue rpaHnTa c MOMOIIBIO YBEIUYUTEIBHOIO CTEKIIA.

Onpenenenue cofep:kaHus BOJbl B PACTECHUU.

OOHapy:keHne Maciia B CEMEHaX IMOJICOTHEYHNKA U TPEIIKOTO Opexa.

OOHapy:xeHue Kpaxmasa B IIIEHUYHOH MyKe.

B3aumoneiicTBue ackopOMHOBOM KUCIIOTHI ¢ HOJI0M (omnpeaeneHue BuTaMuHa C B pa3IU4HbIX COKaX).
10 IIponyBaHMe BBIABIXAaEMOIO BO3yXa Y€pPe3 U3BECTKOBYIO BOLY.

11. OGHapykeHHe N3BECTKOBOM BOJIbI CPEAM PA3IMUHBIX BEIIECTB.

©CoNoO~WNE

IIpakTnyeckue padoTsi:
1. 3nakomcTBO c 1a00paTOpHBIM 000pyR0oBaHHEM. [IpaBuiia TEXHUKH O€30MaCHOCTH.
2. HabGmronenwue 3a ropsiieil cBe4oid. Y CTPOMCTBO U paboTa CIUPTOBKH.

Pa3znen 2. Marematuka B xumuu (9 4)

OTHocuTeNbHAs aTOMHAs Macca 3JieMeHTa. MonekyisipHas Macca. OnpezienieHre OTHOCUTENbHON aTOMHOM MacChl XUMUYECKUX 3JIEMEHTOB 110 TabJIuIe
J1. 1. MenneneeBa. HaxoxaeHne OTHOCUTEIBHON MOJIEKYJISIPHOI Macchl 1o (opMyJie BelIecTBa Kak CYMMbI OTHOCUTEIbHBIX aTOMHBIX Macc, COCTaBIIsI-
IOLINX BEIECTBO XUMHUECKUX 3JIEMEHTOB. [IoHsATHE 0 MaccoBOM /10J1e XUMUYECKOTO0 j1eMeHTa (W) B CII0KHOM BEIIECTBE U €€ pacueT 1o Gpopmyiie Bele-
ctBa. Haxoxxnenue ¢opMyIbl BellecTBa 1O 3HAUEHUSIM MAcCCOBBIX J0JIeH 00pa3yromuX ero 3JeMEHTOB (JUIsl ABYX4acoBOrO M3ydeHHus Kypca).Uucroie
BemiecTBa. Cmecu. ['ereporenHsle 1 roMOreHHble cMecH. ['a3000pa3Hble (BO3IyX, IPUPOIHBIN ra3), Kuakue (He(Th), TBEp/Ible cMecH (TOpPHbIE TOPOIbI,
KyJMHapHBIE CMECH U CHHTETHYECKHE MOToIre cpeacTBa).Onpenenenrne o0beMHoi qoiu rasza (¢) B cMecu. CoctaB aTMOC(EpPHOTO BO3yXa U TPUPOTHOTO
raza. Pacuer oObema 101 raza B cMecH 1o ero oobemy 1 Haooopot. [lonarue o I1JIK. MaccoBast noss BemectBa (W) B pactBope. Konnenrpanus. Pac-
TBOPUTEIb U PACTBOPEHHOE BEIIECTBO. PacyeT Macchl pacTBOPEHHOTO BEIECTBA IO Macce pacTBOpa M MacCOBOM JI0Jie pacTBOpeHHOro BeniecTBa.llonsarue
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0 YHCTOM BellecTBe U npumecu. MaccoBast goss npumecu (W) B o0pasiie HcXoqHoro Beniectsa. OCHOBHOE BelecTBO. PacueT Macchl OCHOBHOI'O BELIIECTBA
10 Macce BEIIECTBA, COJEPIKALIET0 ONPEIEICHHYIO MACCOBYIO JIOJIO IPUMECEH.

JdemoHcTpauuu:

Komtekuust pa3ianyuHbIX BUJOB Mpamopa U U3J1EIUil U3 HETO.

CMech peuHOro U caxapHOro IecKa U UX pa3JIeIcHHUE.

Komnexmust HedTH 1 HEPTEPOAYKTOB.

Konnekuust ObITOBBIX CMECE.

Jlnarpamma coctaBa aTMOC(epHOTo BO3ayXa.

Jnarpamma coctaBa IPUPOIHOIO rasa.

Komnexnus « MuHepansl ¥ TOPHBIE IIOPOJBD.

NogakowhE

IIpakTHyeckne padboThl
1. TlpuroroneHue pacTBOpa ¢ 33JaHHON MacCcOBOI /10JIel pacCTBOPEHHOI'O BELIECTBA.

Paznen 3. SAABienus, npoucxoasimue ¢ Bemecrsamu (114)

Crioco0sbI pa3jienieHus: CMeceit 1 OYMCTKa BemecTB. HekoTophie mpocTeiime crioco0bl pa3ielieHus CMECeil: MpocenBaHue, pa3IeICHUe CMeCel OpOIIl-
KOB JKeJle3a U Cephl, OTCTauBaHue, IeKaHTalus, IEHTPUPYTUPOBAHKE, pa3/Ie]ICHHE C TOMOIIBIO JEIUTEIbHONU BOPOHKH, GriibTpoBaHue. OUibTpoBaHUE B
naboparopun, ObITY ¥ Ha Tpou3BojcTBe. [loHsaTue o guibrpare. Ancopomus. [lonstue 06 agcopOumu u ancopOeHTaxX. AKTUBUPOBAHHBIN Yrolb Kak
BaKHEHIN afgcopOeHT. Y cTpoiicTBo mpoTrBorasza. CriocoObl 0UMCTKH BOJbL. JucTriuianus (eperoHka) Kak mpolecc BbIACIEHUS BEIIECTBA U3 JKUIKOM
cMmecu. JluctTriumpoBaHHasi BoJa M objactu ee mpuMeHeHus. Kpucrammsanus win BbimapuBanue. Kpucrammsanys u BeIIapUBaHUE B JIAOOPATOPUH
(xpuctamuzatopsl 1 GpapdopoBbie yaliku A7 BelapuBanus) u npupoae. [leperonka nedru. Hebrenpoaykrel. @pakiimoHHas MeperoHKa KUIKOro Bo3-
nyxa. XUMUYECKHE PEAKIIMU KaK MPOIIECC MPEBPAIICHUS OJJTHUX BEIIECTB B APyTrUe. Y CJIOBUS MPOTEKAHUS U TPEKPAIICHUS XUMUUIECKHUX peakiuid. Conpu-
KOCHOBEHHeE (KOHTAaKT) BellecTB, HarpeBaHue. Katanuzarop. Muruburop. Ynpasienue peakiusiMu roperus. [[pu3Haku XUMHUECKUX peaKIInii: Hi3MEHEHHE
1[BE€Ta, 00pa30BaHKE 0CAJIKA, PACTBOPEHHE MOJYUYEHHOT0 0Ca/IKa, BBIJCIIEHUE T'a3a, MTOSBICHNE 3a1laxa, BbIICJICHUE WU TOTJIOIEHUE TEIUIOTHI.
JdemMoHcTpanuu
Ounptp IllorTa. Boponka broxuepa. YcranoBka a1 GUIbTpOBaHUS MOl BaKyyMOM.

PecniparopHbie Macku 1 MapJieBbI€ OBS3KU.
[IpoTuBoOras u ero ycrpomcTBo.
Konnexkuus «HedTs 1 HEPTEIPOTYKTHD».

APwnh e

JleMOHCTPAIIMOHHBIE IKCIIEPUMEHTHI

Pa3nenenuie cMecu MOpOIIKa CEPhI U JKEIE3HBIX OMUIIOK.

Paznenenne cmecu nopoiiika cepbl ¥ MeckKa.

Pa3nenenuie cMecu BOJIbI U PaCTUTEIBLHOTO Macia ¢ TOMOMIBIO IETUTEIbHON BOPOHKH.

[TonydeHre AUCTUIUTMPOBAHHON BOJIBI C TOMOIIBIO JTA0OPATOPHON YCTAHOBKH VISl IEPETOHKU KUJIKOCTEH.

Pa3nenenue cMecu nepMaHranara u AMXpomMara Kajius Crioco0oM KpHUCTaNIU3alllH.

B3anmopeiicTBre xene3HbIX OMUJIOK U MOPOILKa Cephbl IPU HarpeBaHUU.

[TosydeHune yriekuciioro ra3a B3auMoJIeCTBUEM MpaMopa ¢ KUCIOTOM U 0OHapy eHHE €ro ¢ TTIOMOIIbIO H3BECTKOBOM BOIBI.

NogakrowhE



8. Karamutnueckoe pas3nokeHue mepokcuaa Boaopoa (karamuzarop — auokceu mapranmna (1V)).

9. OOHapyxeHHe pacTBOpa IIEJIO0YH C MOMOIILI0 HHIUKATOPA.

10. B3aumoneiicTBre pacTBOpa EpMaHraHaTa Kajvs U pacTBOpa AUXpoMara Kajius ¢ pacTBOPOM CyJlib(puTa HATpHUS.
11. BzaumonelicTBre pacTBOpa EPMAaHraHaTa Kajus ¢ aCKOpOMHOBOM KUCIOTOM.

12. BzaumonelicTBre XJIOpUIa JKeje3a ¢ KEITON KPOBSHON COJIbIO U TUIPOKCHUIOM HATpPHSL.

13. B3aumonetictue runpokcua xenesa (I1I) ¢ pactBopom CONSHOM KHCIOTHL.

JlabopaTopHble padoThI:
1. Apncopbuus KyKypy3HbIMH NaJOYKaMH ApOB M1aXy4YHUX BELECTB.
2. Hzydenue ycTpoWCTBa 3a)KUTAJIKU U TUTAMEHH.

IIpakTuyeckue padoThi:
1. BeIpamuBaHue KpUCTAJUIOB COJIU (JIOMAITHUNA YKCIICPUMEHT).
2. OuucTKa MOBapeHHOM COJIH.
3. HzydeHnue nporecca KOppO3UH xKejesa.
Pasnen 4. Pacckaspl mo xumuu (3 4)
Brinatoniuecst pycckue yueHble-XUMHUKHU. VICTOpHsI XUMUYECKHX BEIIECTB (OTKPBITUE, TOJIyYCHHE U 3HaUeHUE ). MI3yueHrne XUMUYECKUX PEaKITHii.

TemaTH4eckoe IVIAaHUPOBaHHE

o KoIu9ecto KosmyecTBO Y4acoB 10 MJIAHUPOBAHUIO
HasBanne TeMbI 4acoRn ok KOHTPOJIbHBIE | J1a00paTOpHbIe
yp padoThI padoThl M T.A.
XHUMHUA B LIEHTPE €ECTECTBO3HAHUA
1 HeHTp 11 11 - 2
MaremaTtnka B XUMHUU
2 9 9 1 1
SIBneHus, MPOUCXOIAIIME C BEMECTBAMH
3 - 1P S m 11 11 1 3
Pacckassl 1o xuMuu
4 3 3 - -
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