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IosicHUTeIbHAS 3aMUCKA
1.1 Hopmamusno-npasosas b6asa.

1. ®enepanbublii 3akoH «O06 obpa3zoBanuu B Poccuiickoit deneparmmy» ot 29.12. 2012, Ne 273

2. ®enepalbHBIN rOCy1apCTBEHHBIN 00111€00pa30BaTENbHBINA CTAHJAPT OCHOBHOTO O0OIIETO
oOpa3oBaHusl, yTBEp>KIACHHBIN MprUKazoM MuHuCTEpCcTBa 00pa3oBanus U Hayku Poccuiickoit
®denepanun ot «17» nexadps 2010 r. Ne 1897

3. ®yHAaaMeHTaIbHOE SAPO comepkaHus odmiero oopasosanus / mox pen.B. B. Kosnosa, A. M.
Konnakosa. — M.: Ilpoceemenue, 2010.

4. Asrtopckas mporpamma nponeneruueckoro kypca xumun O.C I'abpuernsiHa ais 7 KJ1accos

5. OcHoBHast 00pa3oBarteabHasi MporpaMma 0CHOBHOTo obmiero oopazoanus MKOY «OOIll
1.COBETCKHUI».

6. DenepanbHBIl TEepedeHb YYEOHHKOB, PEKOMEHAYEMBIX K HCIIOIB30BAHUIO TIPU peaTH3aluu
UMEIOIINX TOCYAapCTBEHHYIO AaKKPEIUTAIMI0O O0pa3oBaTEeNbHBIX MPOTPaMM HA4aJbHOTO O0OIIero,
OCHOBHOTO 00111ero, cpeaHero oOmiero oOpa3oBaHUs, YTBEPKACHHBIN MpHKazoM MUHHUCTEpCTBA
obOpaszoBanus 1 Hayku Poccuiickoit @eaeparuu ot 31 mapra 2014 r. N 253

1.2 I]env yuebHoco npeomema

Pabouas mporpaMmma npomneaeBTUYECKOTO Kypca pa3padoTaHa Al yJaluxcs /-X KJIacCoB.
Leab yueOHOro Kypca 3akiirouaercss B QOpMUPOBAHUM Y 00YUAIOIIMXCS IIEJIOCTHOTO MPECTaBICHUS O
MHpE U POJIM XMMHUHU B CO3JJaHHHM COBPEMEHHOM E€CTECTBEHHOHAyYHOM KapTHHBI MUPA, B yYMEHHUHU
O0O0BSCHATH OOBEKTHI U TIPOIECCHI OKPYKAIOIIEH JEHCTBUTEIHHOCTH, HCIIONIB3YS JUISI 9TOTO XUMUYECKHE
3HAHUS, BUJICTh M TIOHUMATh [IEHHOCTh O0OPa30BaHMs, 3HAYUMOCTh XUMUYECKOT'O 3HAHUS ISl KaXKIO0T0
YeJI0BEKa.
JlaHHBII KypC CTaBUT CBOEH LEJBIO PEIICHUE CIAEIYIOINX OCHOBHBIX 3a]1a4:

— MOATOTOBHUTH Y4YalIUXCAd K BOCHPHUATHIO HOBOTO TNIpEeIMETa, COKpPaTUTb U OOJErdyuTh

aJanTalMOHHBIN NEPUO;
— TpOOYAHUTh UHTEPEC K U3YUYECHUIO XUMHUH,
— 0OYYHTh MPOCTEUIITUM IKCIIEPUMEHTAIILHBIM HaBbIKAM;

— c(hopMupoBaTh PEICTABICHUE O XUMHU KaK 00 HHTEIpUPYIOLLEH HayKe.
1.3 Ha uzyuenue xumuu B 7 Kiacce oTBoUTCS 1 yac B Hezeno, 34 yaca B ToI.

1.4 Brecennvle usmenenus 8 agmopcKkyio npocpammy u ux 000cHosanue

B Temy "MaremaTtnueckue pacuersl B xumun'" 1o6asiex 1 yac (BMecto 9 gacos - 10 gacoB) mis
peleHus 3a/1a4 Ha BBIBOJI IPOCTEHIINX (POPMYJT BEIIECTB [0 MACCOBBIM JIOJISIM, 32 CUET YIUIOTHEHUS
TeMbl "CriocoOsl pa3aenenus cmeceit'.

1.5 J[na peanuzayuu npocpammul ucnoavzyemes YMK:



Jluteparypa 1Jisl y4uTess:

1. O.C. I'abpuemnsn, N.I'. OctpoymoB Xumwus. BBoanslii kypce. 7 kinace: yueOHoe nmocodue M:
«dpoda» 2010;

2. 0.C. TI'abpuensn, U.I'. OctpoymoB Xumus. MeToaudeckoe mocooue K mporeeBTHIeCKOMY

Kypcy BBonHsiit kype. 7 knacc: yaebnoe nmocodue M: «/Ipodax» 2009;

3. JL.T. Tkauenko Mup xumun. Kuura ans yuutens. - Pocros-na-lony:" Jlernon", 2014

Jluteparypa il y4yeHHKa:

1. O.C. I'abpuesnsn, M.I'. OctpoymoB Xumusi. BBogusli kype. 7 kinacc: yuedHoe nocobue M:
«dpoda» 2010

2. O.C. I'abpuensn, M.I'. OctpoymoB PaGouas terpans. Xumus. 7 knacc: M: «Zpoda» 2013

3. JL.T. Tkauenko Mup xumuu. [locoOue mist mkoabHUKOB. - PocToB-Ha-/{ony:" Jlernon", 2014

1.6 ®opma npomescymounoii ammecmayuu:
ITo oxoHYaHMM y4e€OHOTO rojia MPOBOAUTCS MPOMEXKYTOUHAsS aTTecTalus B (POpME HHTETPUPOBAHHOTO
3a4era.

2. Ilnanupyemble pe3yJbTaTbl U3yYeHUsI XUMHUHU B 7 KJacce:

Jluunocmmuuvie:
B 1ieHHOCTHO-OpHEHTAIMOHHOH cdepe:
—  4YyBCTBO TOPAOCTH 3a POCCUHCKYI0 XMMHUYECKYK0 HAayKy, I'yMaHU3M, OTHOLICHUE K TPYAY,
LEJIEeYCTPEMIICHHOCTb;
— (QopmupoBaHHE IIEHHOCTH 3J0pPOBOTO M 0e30macHoro oOpas3a >KM3HH; YCBOGHHE IPaBUI
WHAMBUAYAIBHOTO M KOJUIEKTMBHOIO O€30MacHOro IMOBEACHHUS B YPE3BBIYAMHBIX CHUTYyalUAX,
YIPOXKAKOLIUX )KU3HU U 30POBBIO JIIOJIEH;
B tpynoBoii chepe:
— TOTOBHOCTb K OCO3HAHHOMY BBIOOPY JaJIbHENIIEN 00pa30BaTeIbHON TPAEKTOPHH;
B no3naBatenbHOM cdepe:
— YMEHHE YIPaBIATh CBOEH NO3HABATEIIBHON AEATEIbHOCTBIO;
—  (QopMHUpOBaHHE OCHOB IKOJIOTMYECKOH KYJIBTYpPbI, COOTBETCTBYIOLIEH COBPEMEHHOMY YPOBHIO
HKOJIOTMYECKOI0 MBIIUICHHS, Pa3BUTHE OIbITA HKOJIOTMYECKH OPUEHTUPOBAHHOHN pediekcuBHO-
OLICHOYHOM U NMPAKTUYECKOU EATEIBHOCTU B )KU3HECHHBIX CUTYalUsX.
Memanpeomemnuie:
— YMEHHUE CaMOCTOSITETIbHO OMPEACIIATh eI CBOET0 00yUeHHs], CTABUTh M (OPMYIHPOBATD JIJIs
ceOs1 HOBBIE 3a/1auM B y4€0e U MM03HABATEIbHOM AESITEeIbHOCTH, Pa3BUBATh MOTUBBI U MHTEPECHI CBOEH
MMO3HABATEJILHON JEATEIbHOCTH;
— YMEHHUE CAMOCTOSATEILHO IIJIaHUPOBATh Y TH JOCTHKEHUS LIEJIEH, B TOM YHCIIE AJIbTEpPHATUBHEIE,
OCO3HAHHO BBIOMpaTh HanOoJee F(h(PeKTUBHBIE CIOCOOKI pellieHrs YUeOHBIX U MTO3HABATEIBHBIX 3a]1a4;
— YMEHHUE COOTHOCHUTH CBOM JIEUCTBHS C IUIAHUPYEMBIMH PE3yJIbTaTaMH, OCYILIECTBIATh KOHTPOJIb
CBOEH JIEATENILHOCTH B IPOIECCe TOCTHKEHUSI Pe3yNbTaTa, ONMpPeaessATh CIIOCOObI IEHCTBUI B paMKax
NPEUIOKEHHBIX YCIOBUM M TpeOOBaHM, KOPPEKTHUPOBATh CBOM JEWCTBUS B COOTBETCTBUU C
M3MEHSIOIIECHCS CUTYalue;
— YMEHHUE OLICHUBATh MPABUJIBHOCTh BHINOJIHEHUsI Y4eOHON 3a/1a4k, COOCTBEHHBIE BO3MOXKHOCTH
€€ pelIeHus;
— BJIQJICHUE OCHOBAMHM CAMOKOHTPOJISl, CAMOOLEHKH, IMPUHATHUA PEUICHUH M OCYIIECTBICHUS
OCO3HAHHOTO BBIOOpa B y4eOHOM U MM03HABATEIHLHON A TEIbHOCTH;
— YMEHHE ONpeNeNsIThb [MOHATHs, co374aBaTh OO0OOIIEHMS, YyCTaHABIMBATh AHAJOTHUH,
KJ1accu(UIUpPOBaTh, CaMOCTOSITEIbHO BHIOMpPATh OCHOBAHHUSA M KPUTEpUU [UIA KiIacCHUPHUKAIUH,



yCTaHABJIMBATh IPUYNHHO-CJICICTBEHHBIE CBS3H, CTPOUTH JIOTHIECKOE PACCYXKICHUE, YMO3AKITIOUCHHUE

(MHIYKTUBHOE, IETYKTUBHOE U 10 aHAJIOTHH) U JIEIaTh BEIBOIBI,

— YMEHHUE CO3[aBaTh, IPUMEHATh U MPEe0OPa30BHIBATh 3HAKH W CHMBOJIBI, MOJIEIH U CXEMBI IS

pelieHns yueOHbIX U MO3HABATENbHBIX 33/1a4;

— YMEHHUE OpraHU30BbIBATh Y4€OHOE COTPYIHUYECTBO U COBMECTHYIO ACATEIBHOCTD C yUUTENEM U

CBEpPCTHHUKAMH; paboTaTh WHAMBUAYAJIbHO W B TpYIIeE: HaXOAWTh OOIlee pelieHHe U paspeliarhb

KOH(JIMKTHI HA OCHOBE COTJIACOBAHHMS TIO3UIINI B Y4€Ta HHTEPECOB; POPMYIMPOBATH, ApTyMEHTHPOBATh

U OTCTauBaTh CBOE MHCHUC;

— YMEHHUE 0CO3HAHHO MCTIOIh30BATh PEUEBBIEC CPE/ICTBA B COOTBETCTBUH C 33/1a4eii KOMMYHUKAIIUU

JUIS BBIPQXXEHHS CBOMX YYBCTB, MBICICH M MOTpeOHOCTEH; IUIAHUPOBAHUS W PETYJSIMUA CBOEH

NeSATEIbHOCTH; BIaJICHUE YCTHON U MUCbMEHHON PeYbl0, MOHOJIOTHUECKON KOHTEKCTHON PeUblo;

— (hopMUpOBaHHE U pa3BUTHE KOMIETEHTHOCTH B OOJACTH HWCIOIB30BAaHUS HH(OPMAIMOHHO-

KOMMYHUKAIIHOHHBIX T€XHOJIOTHIA;

— (¢bopMUpOBaHHE U Ppa3BUTHE OHKOJOTMYECKOTO MBIIUICHUS, YMEHUE TMPUMEHSITh €ro B

M03HABATEIbHON, KOMMYHUKAaTUBHOM, COIIMAJILHOM NMpaKTUKE U Tpo(dhecCHOHATbHON OpUEeHTaLUH.
Ilpeomemnvie:

B no3naBatenbHOM cdepe:

— JaBaTh ONPENCICHUS W3YYCHHBIX TMOHATHH: «XUMUYCCKUU OJJIEMEHT», «aToOM», «HOHY,

«MOJIEKYyJIa», «IPOCThIE M CIOXKHBIE BEIIECTBA», «BEIIECTBO», «XUMHUYECKas Qopmymay,

«OTHOCUTEJIbHAs aTOMHAas Macca», «OTHOCUTENbHAs MOJIEKYISIpHAs «Macca», «BAJICHTHOCTHY,

KKPUCTAJUTNYECKAs PEIIETKA», «HHIUKATOPY, «IEPUOJUYECKUN 3aKOHY», «IIEPHOAMYECKas TaOIuIay,

«XMMHYECKas PEaKIHs», «XXHMHUIECKOe YpaBHEHUEY,

— OIMCHIBATH IEMOHCTPAIIMOHHBIC i CAMOCTOSITEIEHO IPOBEICHHBIE XUMUUECKUE SKCIIEPUMEHTHI;

— ONMMCBHIBATh W pa3IMyaTh TPOCThIE ¥ CIIOKHBIE BEIIECTBA, XHUMHYECKHE pEaKIIUu;

KJIaccu(pUIUpoBaTh N3y4YCHHBIE OOBEKTHI U SIBIICHUS;

— JenaTh  BBIBOJBI W yYMO3AKIIOUYEHUS W3  HAONIONEHWH, W3YYEHHBIX XHUMHYECKUX

3aKOHOMEPHOCTEN;

— CTPYKTYpPUPOBATh H3yUYEHHBIA MAaTepUAT U XUMUIECKYI0 HHPOPMAITUIO, TOTYICHHYIO U3 IPYTUX

MCTOYHUKOB; MOJIEJIUPOBATH CTPOCHHE MPOCTHIX MOJIEKYIL;

B ieHHOCTHO — OpHeHTAIIMOHHOH cdepe:

— aHAIM3UPOBAaTh U OLIGHWBATh TMOCJEACTBUSL ISl OKpYXaromied cpeabl OBITOBOH H

MIPOM3BOJICTBEHHOH NI TEILHOCTH YEIIOBEKa, CBA3aHHOM ¢ IepepadOTKOM BEIIECTB;

B tpynoBoii chepe:

— MIPOBOJIMUTH XUMHUYECKHUI YKCIIEPUMECHT;

B cdepe 6e3onacHoCcTH KU3HEACATEIHOCTHU

— OKa3bIBaTh MEPBYIO TIOMOIIIb TP OTPABIECHUAX, 0)KOTaX U APYrUX TPaBMaX, CBI3AHHBIX C

BElIECTBAaMH U JaOOPATOPHBIM 000pYIOBaHHEM.



BbInyCKHUK HAYy4YUTCS:

Bbmycmmk noJiyuum 603MOIICHOCHLb
Hayuumbscs:

OcHOBHBIC IIOHATHSI XUMHH (YPOBEHb ATOMHO-MOJICKYJIAPHBIX NPeACTABJICHUI)

* ONMCHIBATh CBOMCTBA TBEPABIX, KUJIKHUX,
F33006pa3HHX BCIICCTB, BBIACIISAA UX
CYILLIECTBCHHBIE IPU3HAKY;

* XapaKTEpU30BaTh BEUIECTBA 110 COCTaBY,
CTPOEHUIO U CBOWCTBAM, yCTaHABIMBATh
MMPUYIUHHO-CJICACTBCHHBIC CBA3U MCKIY
JaHHBIMU XapaKTCPUCTHKAMH BCIICCTBA,

* PacKpbIBATh CMBICI OCHOBHBIX XUMHUYECKUX
MOHATHH «aTOM», «MOJIEKYJIa», «XUMHYECKUAN
JIEMEHT», IIPOCTOE BELIECTBOY, «CII0XKHOE
BEILIECTBO», «BAJICHTHOCTbY», UCIIONb3YS
3HAKOBYIO CUCTEMY XMMUH;

* 1300paxkaTh COCTAB MPOCTEHIINX BEIIECTB C
IIOMOILBI0 XUMUYECKHUX (POPMYIT M CYIHOCTh
XUMHWYCCKUX peaKHI/If/'I C MIOMOIIBIO XUMHNUYCCKHUX
YpaBHEHUH;

* BBIUUCIISATH OTHOCUTEIIBHYIO
MOJIEKYJISIPHYIO M MOJISIDHYIO MacChl BELIECTB, a
TaK)K€ MaCCOBYIO JOJIK XUMHYECKOTO DJIEMEHTA
B COCAMHCHUAX AJIsI OUCHKHU UX HpaKTI/ILICCKOﬁ
3HAYMMOCTH;

* [10JIb30BaThCA J1a00PATOPHBIM
000pyI0BaHUEM U XMMUYECKOH MOCYI0H;

¢ IPOBOAUTE HECIIOKHBIC XUMHUYCCKUEC OIBIThI
¥ HaOJIO/ICHUSI 32 U3MEHEHHUSIMHU CBOWCTB
BEILECTB B IIPOLECCE UX MPEBPALLECHUN;
co0IIr0/1aTh NMpaBHUiIa TEXHUKH O€30MaCHOCTH
IpY IPOBEICHUH HAOJIIOACHUIN U OIBITOB.

* 2DAMOMHO 0OPAWAMBCS C BeUeCmMBAMU 8
NOBCEOHEBHOU HCUZHU,

* 0CO3HABAMb HEOOXOOUMOCb COONOOEHUS.
NPAasU IKON02UHECKU O6E30NACHO20 NOBEOCHUs 8
OKpYdicarouelt npupooHoll cpeoe;

* NOHUMAMb CMBICI U He0OXO0OUMOCD
coOn00enUs npeOnUCanuil, npediasaemvlx 8
UHCMPYKYUSIX NO UCNOTIb30BAHUIO IEKAPCME,
cpeocmas ObImoBoU XumMuu u op.,;

* UCNONIL308AMb NPUOOPEMEHHbIE KTIOYEBbLE
KOMNeMmMeHMHOCMU NPU 8bINOJTHEHUU
UCCNe008aMENbCKUX NPOEKMOB NO U3YYEHUIO
ceoticms, cnoco606 NoyueHus u
PACNO3HABAHUSL BEUWECME;

* pazeusamsb KOMMYHUKAMUBHYIO
KOMNemeHMHOCMb, UCNONb3YS CPeOCBd
VCMHOU U NUCOMEHHOU KOMMYHUKAYUU NPU
pabome ¢ mexcmamu yueOHUKa u
OONONHUMENbHOU TUMEPAMYpPoll, CNPABOYHbIMU
maobauyamu, NPoAGIsiMms 20MOBHOCMb K
VBAICEHUIO UHOU MOYKU 3PEeHUs. NPU
00CydHCcOeHUU Pe3YTbMAmMO8 GbINOIHEHHOLU
pabomul;

* 00bEKMUBHO OYEHUBAMb UHPOPMAYUIO O
gewecmeax u XumMuieckux npoyeccax,
KPUMu4ecKu OmHOCUmMsCs K NCeBOOHAYYHO
uHghopmayuu, HedobPOCOBeCMHOU peKiame,
Kacaroweucs UCnoab308aHUsL PA3TUYHBIX
sewecms.

MHuoroodpa3ue xu

MHYECCKHUX peaKHI/Iﬁ

* OOBSICHITH CYTh XUMHUYECKHUX MPOIECCOB U
UX MPUHIMITHAATIBFHOE OTINYHE OT (PU3UUECKUX;

* Ha3bIBATh MIPU3HAKHU U YCJIOBUS MTPOTEKAHUS
XUMHYECKHUX PEaKIHU;

* BBISIBJISITH B IIPOLIECCE DKCIIEPUMEHTA
MPU3HAKH, CBUIETEIBCTBYIOIINE O MPOTEKAHNUU
XUMHYECKOW PEaKInu;

* IIPUTOTOBIIATH PACTBOPHI C OMPEICTIEHHON
MAaCCOBOM J0JIEH pacTBOPEHHOTO BEIIECTBA.

® Op2aHU306bI8AMD, npoeodumb YH4eHu4decKkue
npoekmsl no UCCTIE00BAHUIO CEOUICME eeuecms,
Umernmux 6asCHoe npaxkmuuyecKkoe 3Ha4ernue.




3. Conep:xaHue y4eOHOIro Kypca XUMHUH 7 Kjacca
I'nasa 1. Xumus B neHTpe ecrectBosHanus (114)

[Ipeamer xumuu. X¥MHUs — 4acTh €CTECTBO3HAHHA. B3aMMOOTHOIIEHHUS YEJIOBEKA U OKPY>KAKOLIETO
mupa. [Ipeamer xumuu. @usznueckue tena u BeniectBa. CBoiicTBa BeliecTB. [IprMeHeHre BeecTB Ha
OCHOBE UX CBOWCTB.

HaGmronenne u SKCIEpUMEHT KaK METOJAbl M3YYCHHUs €CTeCTBO3HAHWS U XUMUU. HaOmroneHuwe kKak
OCHOBHOM METOJ TIO3HAHUS OKPY)KAIOIIEro MHUpa. YCIOBUS TMpOBeICHUA HabmoneHus. | umoresa.
OkcnepumMeHT. BoiBon. Ctpoenue mnamenu. Jlabopatopus u obopynosanue. MoaenupoBanue. Mojens,
MozaenupoBanue. OCOOEHHOCTH MoAenupoBaHus B reorpadum, Qusuke, Owomoruu. Mopaenu B
Oouonornu. Mymspku. Mogenn B Qusuke. DnektpodopHas MamuHa. ['eorpaduyeckue MOJIENH.
XUMUYECKHEe MOJEIH: TMPEeAMETHbIE (MOJIENHU aTroMa, MOJEKYyJ, XUMHUYECKUX M MPOMBIIUIEHHBIX
MIPOU3BOJICTB), 3HAKOBBIC, WM CHMBOJBHBIC (CHMBOJIBI 3JIEMEHTOB, (POPMYIBI BEIIECTB, YpaBHEHUS
peaKImii).

Xumuueckue 3Haku U (Gopmynbl. XUMUYECKHH 31€MEHT. XuMudeckue 3Haku. Mx o0Oo3HaueHue,
npousHomieHue. Xumuueckue (opmynbl BemecTB. llpoctbie u crnoxHble BemiecTBa. MHIekcsl u
kod¢uimenTel. KauecTBEeHHBI M KOJIWYECTBEHHBIH COCTaB BemiecTBa. XuMus H  (U3HKA.
YHuUBEpCcanbHbI XapakTep TMOJOKEHUW MOJICKYJISIPHO-KMHETHYECKOW Teopuu. I[loHATHS «aTom»,
«MoJIeKyay, «1uon». CtpoeHue BeniecTBa. Kpucraminyeckoe cOCTOSHUE BELIECTBA.

Kpucrannmaeckue pemeTkd TBepabix BemecTB. Juddysusa. bpoyHoBckoe nBmwkenue. BemecTtra
MOJICKYJISIPHOTO M HEMOJEKYJSPHOTO CTPOCHHs. ATrperaTHble COCTOsHUS BemiecTB. lloHstue 00
arperaTHOM COCTOSIHMM BemiecTBa. duU3nueckue U XUMHUYECKue siBJeHHs. ['a3000pa3Hble, KHUIKHE U
TBEp/IbIe BelecTBa. AMOp(HBIE BEIIECTBA.

Xumust u reorpadus. Ctpoenune 3emiu: sSapo, MaHTHA, Kopa. Jlurtochepa. MuHepanbl 1 TOpHbBIC
nopozbl. MarmaTuyeckue 1 ocalo4Hble (HEOPraHMYECKUE U OpraHUYeCcKHe, B TOM YHUCIIE U TOPIOYUE)
MOPOJIBIL.

Xumust 1 6uonorus. XMMUYECKHH COCTaB )KUBOM KJIETKU: HEOPraHU4ecKue (BOJ1a 1 MUHEpaJIbHBIE COJIN)
U oprannyeckue (0eiKu, )KUPbI, YTIeBOIbl, BATAMUHBI) BellecTBa. buonornyeckas posib BOAbI B )KUBOU
kietke. Porocunte3. Xnopodumi. buonorumueckoe 3HaYeHHE >KHUPOB, OEIKOB, I(UPHBIX Maced,
YTJEBOIOB U BUTAMHUHOB JJIS KHU3HEACATEIIbHOCTH OPraHU3MOB.

KauecTBeHHble peakunu B XxuMuu. KauecTBeHHble peakuuu. Pacrio3HaBaHuEe BELIECTB C ITOMOUIBIO
Ka4eCTBEHHBIX pPEaKIUd. AHAUTUTUYECKHUI curHall. OnpenenseMoe BEIECTBO U PEaKTUB Ha HETO.
Hemoncmpayuu: Konnexkuus: pa3iuyHbIX NpeaAMETOB Win (oTorpaduii IpeAMeToB U3 aIIOMUHUS IS
WUTIOCTPAIK UEeH «CBOMCTBA — IMpPUMEHEHHE». YueOHoe 000pynoBaHue, UCIIOJIb3yeMOE Ha YpoKax
¢u3uku, OMoIOrUH, Teorpapuu U XUMHH. DNEKTpo(opHask MAITMHA B AEHCTBUH.

I'eorpaduueckne monmenu (rymodyc, kaprta). buonormdeckune mojenu (MyJsSKH OPTaHOB M CHUCTEM
OpPraHOB PacTEHUH, KUBOTHBIX U 4ejloBeKa). PU3NYECKUE U XUMUYECKUE MOAEIN aTOMOB, MOJIEKYII
BELIECTB M KPUCTAJUIMYECKUX perieToK. OObeMHbIe U MAapOCTEP>KHEBBIE MOJEIN BOJIbI, YTJIEKUCIIOTO U
CepHUCTOT0 razoB, MeTaHa. OOpas3Iibl TBEPAbIX BEIIECTB KPUCTAITMUECKOTO CTPOCHHUSI.

Monenn KpucTauIMYeCKUX pemeTok. Boma B Tpex arperaTHeix cocTosHUsIX. Kommekuus
KPUCTAJNIMYECKUX U aMOP(HBIX BELIECTB M M3enuil U3 HUX. Kosekius MuHepanoB (J1a3ypuT, KOPYHII,
XaInbKONUPHT, (PirroopuT, TauUT). KOJUIeKIus TopHbIX mopo (TpaHuT, pa3audHbie (GOPMBI KaIbIuTa —
MeJ, Mpamop, U3BECTHSK). KoJeKnus roproyux HMCKOMaeMbIX (He(Th, KAMEHHBIA Yroib, CJAHIIBI,
T0pd).

Hemoncmpayuonuvie sxcnepumenmsi: HayuyHoe HaOmioneHue W ero omnucaHue. M3ydyeHue cTpoeHHS
wiameHd. CrnuproBasi SKCTpaKLUusg XJIOpoguiaa W3 3eleHBIX JUCTheB pacTeHuil. «llepenuBanue»
YIJIEKUCIOro Ta3a B CTaKaH HAa ypaBHOBEIICHHBIX Becax. KadecTBEHHasl peakiusi Ha KUCIOPOJ.
KauecTBeHHas peakius Ha yriaeKUCHbIN ras.

Jlabopamopnvie onvimul: PacnipocTpaHeHHe 3amaxa OJeKOoJI0Ha, TyXOB HIIU J€30/J0paHTa KaK Mpolecc
muddysun. Habmronenne OpOYHOBCKOTO JBIDKEHUS YACTUYEK YEPHOW TYIIHW O] MHKPOCKOTIOM.
Huddysus nepmanranara kanus B skenatuHe. OOHapyxeHHEe S(QUPHBIX Macel B aneIbCHHOBON
Kopouke. M3ydyeHue rpaHuTa ¢ MOMOIIBIO YBEJIMYUTENBHOTO cTekia. Onpesenennue coaepx aHus BOIbI
B pacteHud. OOHapyKeHHE Maclia B CeMeHaX IOJCOJIHEYHHMKa W Trpeukoro opexa. OOHapyxeHue



KpaxMmaja B MIICHUYHOW MyKe. B3ammomeicTBHe acKOpPOMHOBOM KHCIOTHI C HOMOM (OmpeaesieHue
ButamuHa C B pa3iau4HbIX cokax). [IpomyBaHue BBIIBIXa€MOTO BO3/lyXa 4Y€pe3 HU3BECTKOBYIO BOJY.
OobHapykeHue U3BECTKOBOI BOJIbI CPEIN PA3IMUHBIX BEIIECTB.

Jomawnue onvimel: W3roTOBIEHHE MOJEIEH MOJEKYT XUMHUYECKHMX BELIECTB W3 IUIACTUIIMHA.
Huddys3us caxapa B Bojme. OMBITBHI C MYyCTOM 3aKpBITOM TUTACTHKOBOM OYyTBUIKON. OOHapyx)eHue

Kpaxmalia B IpOAYKTaxX MUTaHUs; S10I0KaX.

Ilpakmuueckass paboma Ne . 3HaKOMCTBO ¢ JlabopaTOpHBIM OOOpymoBaHueM. [IpaBuia TEXHUKH
0€30IaCHOCTH.
Ilpakmuueckas paboma Ne 2. HabmroaeHue 3a ropsiieii cBeuoil. Y CTpocTBO U paboTa CIIUPTOBKH.

I'nasa II. MaremaTuka B xumnu (9 4)

OtHocuTenbHasi aTOMHAas Macca 3JeMeHTa. MonekyndapHas macca. OnpenesieHue OTHOCHTEIbHOM
aTOMHOM MacChl XUMHUYECKHX 3JIeMeHTOB 110 Tabnuie [[. . MenaeneeBa. HaxoxkieHHEe OTHOCHTEIIbHOM
MOJIEKYJISIpHOM Macchl 1o (opmyre BemecTBa KaK CyMMbl OTHOCHUTENBHBIX AaTOMHBIX Macc,
COCTABJISAIOIIUX BEIIECTBO XUMHUUECKHX JJIEMEHTOB.

[TonsiTHe 0 MaccoBOM 10JI€ XUMHUUYECKOTO AJIEMEHTA () B CJIOKHOM BEIIECTBE U €€ pacueT 1o Gopmyiie
BemiecTBa. Haxoowcoenue opmynvl eewecmsa no 3HAYEHUAM MACCOBLIX 00Jell 00pasyruux e2o
21eMeHMOB(0/1 08YXUACOBO20 U3VUEHUS KYPCA).

Yucrtsie BemectBa. Cmecu. ['ereporenHbie U ToMOreHHbIe cMecH. ['a3000pa3Hbie (BO3yX, PUPOIHBIN
ra3), >kuakue (HedTh), TBepAble cMecH (TOPHBIE IMOPOJBI, KYJIHMHAPHBIE CMECH U CHUHTETHYECCKHC

MOIOIILIE CPEACTBA).

O0bemHas o raza B cMecu. OnpeneneHie o0beMHOM 10u ras3a (@) B cmecu. CoctaB aTMOChepHOTO
BO3/yXa U MPUPOIHOTO Tra3a. Pacuer oObema 10111 raza B CMeCH 10 ero 00beMy 1 Ha000pOT.
Maccosas noms BemecTtBa () B pactBope. Konnentpanus. PactBopurens u pacTBOPEHHOE BEILIECTBO.
Pacuer Macchl pacTBOPEHHOIO BEIIECTBAa IO Macce pacTBOpa M MacCOBOM [10JI€ PacTBOPEHHOIO
BELIECTBA.

[TonsiTie o yMcTOM BemiecTBE W HpuMecH. MaccoBas 1o mpumecH (®) B oOpaslie MCXOIHOTO
BemjecTBa. OCHOBHOE BemlecTBO. PacyeT Macchl OCHOBHOTO BEIIeCTBa IO Macce BEUIECTBa,
COJIEPIKalLLET0 ONPENEIEHHYIO0 MAaCCOBYIO JI0JIIO0 IPUMECEH.

Jlemoncmpayuu: Konnekuus pa3auyHbIX BUAOB Mpamopa U u3jenuid u3 Hero. CMech peyHOro u
caxapHOro mecka W mx pasaeneHue. Komreknuss HedT u HedTenpomykToB. Koimekius OBITOBBIX
cmeceil. [luarpamma coctaBa arMmocdepHoro Bozayxa. Jluarpamma coctaBa HpPUPOJHOTO Tasa.
Konnexkuus «MuHepabl U TOPHBIE TOPOIBI».

Homawnue onvimwi: V3ydeHne cocTaBa HEKOTOPHIX OBITOBBIX U (papMaleBTHUYECKUX IpPEnaparos,

COJIEprKallX ONPEACIICHHYIO 1010 IPUMECEN.

Ilpakmuueckas paboma Ne 3. [IpuroToBieHne pacTBOpa C 3aIaHHOW MAacCOBOM JI0JICH PaCTBOPEHHOTO
BELIECTBA.

I'nasa I11. SIBjienus, npoucxoasinue ¢ Benecramu (11 4)

Paznenenune cmeceil. CriocoObl paszeneHusi cMecel M O4yHMcTKa BemlecTB. HekoTopble mpocrteiime

CrocoObl pa3/ieNieHUs] CMeceil: MpoceuBaHMEe, pa3lelIeHHe CMeceil IMOpPOIIKOB JKejle3a U Cepbl,
OTCTaWBaHUeE, JEKAHTAllWs, [MEHTPU(PYTUPOBAHUE, PA3JCIICHUE C TMOMOIILIO JETUTEILHOW BOPOHKH,
¢dbunsTpoBanue. GunpTpoBanue B 1adopaTopuu, OBITY U Ha pou3BocTBe. [ToHsTHE O UIBTpaTeE.
Ancop6rus. Tlonstue 06 ancopbumu u aacopOeHTax. AKTUBUPOBAHHBIM Yroib Kak Ba)KHEHIIHIA
azcopOeHT. YCTpOMCTBO MpOoTHBOras3a. JucTumisius, win neperonka. Juctumisius (meperonka) Kaxk
IpoIiecC BBIICICHHS BEIIECTBA U3 )KUAKON cMecH. JlucTuiuimpoBaHHast BoJa U 00J1acTH €€ MPUMEHEHHUS.
Kpucrannuzauus wnu  BblmapuBanue. Kpucrtamiuzamuss ¢ BbIIapUBaHHE B JabopaTopuu
(xpuctamummsaropsl ¥ ¢apdopoBble yamkd Ui BhlapuBaHus) W npupoxe. I[leperonka nedTu.
HedrenpoaykTsl. @pakiimoHHas MeperoHKa »XHIKoTro BO3IyXa.

XUMHUYECKUE PEaKLMU. YCIOBUSA IPOTEKAHUsA M INPEKPAIECHUsS XUMHUYECKUX peakuuil. XuMHYEeCKue
peaklny KaK MpoLEecC MPeBpaIIeHHs OJHUX BEIIECTB B Ipyrue. Y CJIOBUS MPOTEKAHUS U MPEKPAILECHUS
XUMHUYECKUX peakiuidl. COnpUKOCHOBEHHUE (KOHTAKT) BEIIECTB, HATPEBAHUE.

Karammuzatop. Maruburop. YnpapieHue peakiusiMyu TOPEHUS.

[Tpu3Hakyu XxuMHYeCKUX peakiuid. [Ipu3Haku XMMHYECKUX peaKIMidi: H3MEHEHHEe LBeTa, 0Opa3oBaHHe

OcaJika, pacTBOPEHHUE IOJYYEHHOTO OCa/Ka, BbIIEJICHUE ra3a, MOSBICHHE 3alaxa, BBIJCJICHHUE WU
MOTJIOLEHUE TETIJIOTHI.



Jemoncmpayuu: ®unstp lllorTa. Boponka broxuepa. YcranoBka miisi GUIBTPOBAHHS 110]] BAKYYMOM.
PecnimpaTopHbie Macku U MapiieBble oBsA3KH. [IpoTuBoras u ero ycrpoiictBo. Komnekmus «Hedts n
HEe(PTETPOTYKTHI».

Lemoncmpayuonnvie skcnepumenmul: Pa3neneHue cMecH IOpOLIKAa CEpbl M JKEIE3HBIX OIMIIOK.
Pasngenenne cmecu mopomka cepel U necka. PazneneHue cmecu BOJIBI M PACTUTEIBHOIO Macia ¢
MOMOIIBIO JIETTUTEIbHON BOpOHKH. [lomyueHne qUCTUITUPOBAHHON BO/BI ¢ TIOMOIIBIO JJAOOPATOPHON
YCTAaHOBKH Il NEPETOHKM JKUAKOCTeW. Paznenenue cMecu mnepMaHraHata M Jauxpomara Kalus
CIOocO0OM KpHCTAIIM3aMK. B3aumoseiicTBie Kele3HbIX OMMJIOK U MOPOIIKa Cepbl MPHU HarpeBaHUU.
[TosrydeHue yriekuciioro ra3za B3auMoeHCTBUEM MpaMopa ¢ KUCJIOTON U OOHAPYKEHUE €TO C IIOMOIIBIO
M3BECTKOBOM BOAbI. KaramuTuueckoe pasiiokeHHE NEPOKCHIA BOJIOpPoAa (KaTaau3aTop —IHOKCH
Mmaprania (IV)). O6HapykeHne pacTBopa IeI04ur ¢ TOMOIILI0 HHANKATOpa. B3anmoelicTBre pacTBopa
MepMaHraHaTa Kallusl U pacTBOpa JUXpOMaTa KaJus C pacTBOPOM Cynb(puTa HaTpus. Bzaumopeiictpue
pacTBOpa TepMaHTraHaTa Kaliusg C acKOpOMHOBOW KHCIOTOH. B3ammopeiicTBue xjopuaa keiesa C
JKEJITOM KPOBSIHOM COJIBIO M THIPOKCHIOM HaTpus. BiaumopeiictBue ruapokxcuna xeneza (II) c
pPacTBOPOM COJITHOM KUCITIOTHI.

Jlabopamopnvie onvimul: AncopOIHst KyKypy3HbIMH MaJIOUKaMHU MapoB Maxy4yux BemiecTB. V3yuenue
YCTPOMCTBA 3aKUTAJIKU U TNTAMEHH.

Lomawnue onvimoi: Pa3feneHne cMecH CyXOoro MOJIOKA U PEeYHOro necka. OTcTauBaHUE B3BECU
MOPOIIIKA JJI YUCTKH TIOCY bl B BOJIE U €€ IeKaHTalusl. AJICOpOIHs aKTUBUPOBAHHBIM YTJIEM KpacsIIuX
BEIIIECTB Nerncu-koibl. PactBopenue B Boae Tabnetku acnupuna YIICA. [IpurotosieHne n3BecTKOBON
BO/JIbI M OTBITHI ¢ HeW. M3yuenue coctaa CMC.

Ipaxmuueckas paboma Ne 4. BelpaminBaHue KPUCTAIIOB COJIH (JIOMAITHHUA SKCIIEPUMEHT).
Ilpakmuueckas paboma Ne 5. O4ucTKa TOBAPEHHOM COJIH.

Ipaxmuueckas paboma Ne 6. I3ydeHue mnpoiiecca KOPpO3UH kemesa.

I'nasa IV. Paccka3sbl mo xumuu (34)

VYuenunueckas KoHpepeHus. «Bpinaronmecs pycckue yuyeHble - XUMUKI.

Konkypc coobmiennii yuanmxes. «Moe I100MM0e XMMHYECKOe BEUIECTBO» (OTKPBITUE, MOTYYEHHE U
3HaueHue). KoHKypc yueHn4ecKuX MpOeKTOB.

Konkypc nocBsiieH n3y4eHuI0 XUuMUYECKHUX PEAKIUH.

4. TemaTHYecKoe IUIAHUPOBAHNE Kypca XMMHUM 7 KJjacca

Ne Ha3Banmue temsl Konn4yecTBo y4eOHBIX YacoB
n/n
o011ee NMPAaKT. KOHTP. JO
padoTsel | paboThI
1. Tema 1. Xumus B LeHTpe 11 2 - 8
€CTECTBO3HAHHMS
2. Tema 2. MaTemMaTu4eckue pacyeTsl B 9 1 1 -
XHMHUH
3. Tema 3. SIBieHust, IPOUCXOISIIKUE C 11 3 1 2
BEIIECTBAMU
4. Tema 4. Pacckassl 10 XUMHU 3 - - -
5. Hroro 34 6 2 10




IToypouyHoe mi1aHMpoBaHUe

Hdara Tema ypoka JJIeMeHTbI COIePKAHUSA XapakrTepucruka BreinosiHeHMe NPpaKTHYECKOH YacTH dopma /3
= odpa3oBaHus OCHOBHBIX BHJIOB J1. — IeMOHCTpalMOHHBIH KOHTPOJIsI
g eATeJbHOCTH J3. — 1eMOHCTpAaIMOHHBIN SKCIIEPUMEHT PT —pabouas
o o VYA XCH JI. — mabopaTOpHEI OMBIT TeTpajb
~ > J1O. — TOMAITHUH OTIBIT
Tema 1. Xumus 6 yenmpe ecmecmeosnanus (11 uacos)
07.09 1. | Xumus kak 9acTh EcTtecTBO3HAHME - KOMILIEKC 3Harot peaMers! myderns | 1.1 - KoJuteKnus Tes U3 OHOTO BEIIeCTBA HITH YcrHbiid onpoc, | 1. 1 4MTaTsk,
€CTECTBO3HAHUSI. HayK O IpUPOJIE. €CTECTBEHHOHAYYHBIX Marepuaia Gecena PT c. 4-7
ITonoxutenpHoE U JTUCLUIUINH, B TOM uncie | J1.2. KOJUIEKIHs Tesl U3 alfOMUHMS (CBOHCTBA -
OTpULATENILHOE BO3AEUCTBHE XUMUH, TTIOHATHUS "Teno", | IpUMEHEHMeE).
yenoBeka Ha mpupoay. [Ipenmer | "BemrecTBo". YMeroT JI.1: - Onucanue BeuiecTB: BoJa, YKCyCHast
xumun. Tena m  BemecTsa, OIMCHIBATh (pM3MUECKHne | KHCIOTA, aTFOMHHUI.
CBOMCTBa BELIECTB U OCHOBA CBOWCTBA Pa3IMIHBIX
TIPUMEHEHHSL. BEIIECTB.
14.09 2. | Metozp! u3yuenust | HabmroneHue, ero ycinoBus 3HAIOT METO/BI M. 3 - yae6HOE 000pyROBaHUE, UCTIOIB3YyEMOE YcTHbIi onpoc §2. IlogroToBka K
€CTECTBO3ZHAHHUSA MIPOBEACHUS, IKCIICPUMEHT, M3YYeHUS XUMHH, MOTYT | TIPH U3YYECHUH OHOJIOTHH, (PU3UKH, TCOTpaHH. IIP Nel c. 14
TUMOoTe3a, Jaboparopus, BBIJIBUHYTb THIIOTE3Y, JI.2 -1 cTpoeHme IaMeH: CIUPTOBKH Tb c. 20-21
cnocoObI (PUKCHPOBAHUS MTOATBEPIUTH WITH
Ppe3yNbTaToB. OTIPOBEPTHYTH €€.
YMEI0T COCTaBUTH IJIaH
9KCIIEPUMEHTA.
OnpenensroT 30HbI
IUTAMEHH.
21.09 3. | Il/p Nel [IpaBuia pabOTHI B IIKOJIBHON 3HaIOT Kak 00pamaThes ¢ Oruer o IToaroroska k TP
3HAKOMCTBO ¢ nabopatopuu. JlabopaTopHas XUMHUYECKON MOCYA0H U MIPaKTUIECKON Ne2 ¢. 22-23
mabopaTOPHBIM rmocyna u 000pynoBaHue. mab0paTOPHBIM pabote Tb c. 20-21
000pyIOBaHUEM. 3HAKOMCTBO C o0opynoBaHueM,
IIpaBuia MHUKPOXUMHUYECKOHN XUMHUYECKOU
OezomacHoCcTH Ipy | J1aboparopueii. [IpaBuna MHUKpoJabopaTopuei.
pabore B TEXHHKU 0€3011aCHOCTH.
XUMHAYECKOM
KabuHeTe
28.09 4, | I/p Ne2 IIpaBuna TeXHUKH YMerT obpamaThest co Ortuer o CoobmieHus o
HaGmronenue 3a 0e30TacHOCTH. CIIUPTOBKOM, HarpeBaTh MPaKTUYECKOMN MOJIENSX U
ropsiiiel CBE4Ou. HarpeBatenbHbie ycTpoiicTBa. BEIIIECTBA. pabote MO/JIETMPOBaHUN

VYerpoiictBo
CHHUPTOBKH.
[paBua paboTHI ¢
HarpeBaTeIbHBIMU
npudopamu




05.10 MopaenupoBanue Mopenu - abcTpaKTHBIE KOTIHH OOBACHSIOT POJIb U J1.4. DnexrpodopHas MamInHa B JCHCTBUH. YCTHBIN OTBET §3. PT ¢. 20-21
00BEKTOB M ITPOIIECCOB. 3Ha4YeHHE IPEIMETHBIX J.5. - T'eorpaduyeckue monenu (raodyc, kapra) 10 CXeMe HITN Bbryauts
Mozenu B OMOJIOTUH, XUMHU Mozenel. Moryr J.,6 - buomonenu (MysKu) Tabnuue. 0003Ha4YeHHsI U
(MaTepuanbHBIE, 3HAKOBHIE) TIPUBECTH TIPHIMEPHI 1.7 -Xum. Mozrenu (aTOMOB, pEIIETOK) Ha3BaHUSA
3HAKOBBIX MOJETICH. J1.8 - [llapocTepkHEBBIE MOJETH MOJIEKYII. 3JIEMEHTOB-
J1.9.1. - M3roToBieHnE MOAETICH MOJIEKYIT U3 HEMETAJJIOB
TUIACTUIINHA.
12.10 Xumuyeckast XHUM. CHMBOIJIBI, HallMCaHHUE, 3HAIOT 3HAKU Camocrosarensn | 84 PT c. 23,26
CHUMBOJIHKA IPOU3HOIICHUE, 3aIIHCh. XUMHYECKHX JIIEMEHTOB, as pabora Bbryunts
Xumuyeckue HopMyIIbl, JIAI0T OIIpEe/IeIICHHE 0003Ha4YeHMsI 1
K03 HUIIMEHTBI, UHJIEKCHI. XUMHUUYECKOH (POPMYIIBI. Ha3BaHUs
OTanyaroT 1Mo 3amicu 3JIEMEHTOB-
TIOHSATHS aTOM U METaJIOB
MOJIEKYJIa IPOCTOTO
BEIIECTBA.
19.10 Xumus u pusnka. [TonsTue «atom», «MoJieKyna», | 3HAIOT OCHOBAaTeNeH u J.9 - PacnpocTpaHeHue 3anaxa 0/1€KOJIOHa, Kak IIpoBepounast 85, PT c. 28-29
«mon». Kpucramiyeckoe HCTOPHIO CTAHOBJICHUS npouecca nuddy3un. pabota Ha MIPOBECTH
COCTOSIHUE BEIIECTBA, MOJIEKYIISPHO- J1.10 - O6pa3ubl TBEPIBIX Gelyecme N UX 3HAHWE JIOMAIITHHE
KPUCTAJTNYECKUE PEIIETKH. KWHETUYECKOW TEOPUHU. | CBOMCTBA CBS3aHHBIE CO CTPOCHUEM. XUMHUYECKHX 9KCIIEPUMEHT,
Huddys3us, 6GpoyHOBCKOE 3HAIOT OCHOBHBIC JI.11. — Monenu KpuCTAITHIECKUX PEIIeTOK 3HAKOB. 0(hOPMUTH OTUYET
JBIDKEHUE. YHUBEpPCAbHBIN TIOJI0XKCHHUS J1.3. - Habmronenue GpOyHOBCKHX 4acTHYEK B PT
XapakTep NOJIOKEHUN MOJIEKYJISIPHO- 4EPHOH TyLIU
MOJIEKYIISIPHO-KHHETUYECKO I KHHETHYECKOW TEOPUU. [.9.2.- luddy3us nepmanranara Kanus B BOJE.
TCOPUH. J1.9.3. - Cxopoctu nuddy3un adpo30ei.
J1.92.4. - PacTBOpeHue caxapa B BOJIE.
26.10 ArperaTHbIe ArperaTHoe COCTOsSIHUE YMET COOTHOCUTH .12 — Tpu arperaTHbIX COCTOSIHUS BOJBI. Amnanus u §6 unTaTh, yMETH
COCTOSTHHSA BEIIIECTBA, KPUCTAUINIECKHE U | CTPOCHHE M CBOHCTBA TBepapie BemecTBa 3aI0JTHEHHUE O3BYYHUTH
BelIeCcTBa amop(HBbIe BeliecTsa. pa3IMYHBIX BEIIECTB. .13 — IlepenuBaHue yriaekuciaoro rasa Ha TaOIUIBI tabmuny B PT c.
Duznyecknue 1 XUMUIECKUE 3HaIOT 3aBUCHMOCTh YPaBHOBEILICHHBIX BECAX 31
SIBJICHHUS. arperaTHoro COCTOsIHUS J.0. — OnbITHI € MyCTOH IMIIACTUKOBOW OYTBUIKOH IIposectu
BEILIECTBA OT €ro JIOMAaIlHUI
CTPOEHHUSL. akcriepuMeHT PT
c. 32 Ne9
09.11 Xumus u I'eonorudeckoe cTpoeHue Ymerot paboTath ¢ . 15. - Konnekuus MUHEpanoB Camocrositens | § 7 uurats PT c.
reorpadus IDTaHETH 3eMJIS: AP0, MAaHTHSA, | KOJUIEKIIHOHHBIM . 16. - Komnexmuust TOpHBIX TOPO (M3BECTHSK) ast paborta B PT. | 32-35.
murochepa. Munepaist 1 MarepuanoM. Mcnonsdys | [. 17- Komnekiust (HedTh, KaMEHHBIH yToJib) Haiitu B ckazax
TOPHBIE MTOPO/IBI TEKCTOBYIO JI.4. I3ydeHue rpaHuTa ¢ IIOMOIIBHIO IL.II. BaxoBa
(MarmMatuyeckue 1 ocaJlouHele) | uH(popManuio YBEIMYHUTEIFHOTO CTEKIIA. «MamnaxuroBast
npeoOpa3yror e€ B IIKATyJIKa» U
ZFarpaMMBbl 1 HA000pOT. «KameHnnbiit
I[BETOK»
OTIHCaHUE

MUHCPAJIOB




16.11 10. | Xumus u Ouonorust | X¥WM. COCTaB KUBOW KIETKH, OmnpenessroT Hanu4Iue JI. 18 - CimpToBast 3KCTpaKIUs 3eJeHBIX JIUCThEB. | OTUeT o § 8 uyuTath,
MIPOCTHIE U CJIOXKHBIE BellecTBa, | opranudeckux BemectB. | J1.19. - [IpokannBanue 3eJI€HBIX JIUCTHEB C LENBIO | MPOJIEIaHHBIX OTBETHUTH YCTHO
UX POJIb B KJIETKE. MoryT ciaHUPOBATh M | ONpPENETICHUS MUHEPAIILHOTO COCTaBa. 71a00paTOPHBIX | HA BOIIPOCHI
Buonorunyeckas posnb BoJsl B MPOBECTU XUMHUUECKUN JI. 5. - O6HapyxeHne )KHPOB B CEMEHaX OIIBITaX. mocre §
kieTke. PoToCHHTE3. 3HaUeHHUE | SKCHEPUMEHT, COCTaBUTh | TOJICOJHEYHHUKA. PT c. 36-38
b, K, VY, abupubix macen, OTYET O MPOJIEIIAHHOM JL1.6. - O6HapyxeHue dPUPHBIX Macel B
BUTaMHUHOB pabore anelbCUHOBOM KOPKeE.

JI.7. - ObHapyxeHHe KIEHKOBHHBI B TIIIEHUYHBIX
3€pHax.

J0.6. - KonmnyecTBeHHOE OIpeIeJIeHIE COCTaBa
BOJIBI

J0.7. - BaumoeiicTBie acKOpOMHKH C BOJIOH.
J0.8 - N3ydyenne cocraBa MOJTUBUTAMHUHOB U3
JIOMAITHEeH anTeuKH.

23.11 11.| KayecTBeHHBIE ITonsTHE O KaYeCTBEHHBIX [onstue o J.20. KauecTBeHHas peakius Ha KUCIOPOL. IIpoBepounast § 9 uurats, PT c.

peakuuu B XMMHH. peakuusax, aHaIUTHYECKUX KaueCTBEHHBIX J1.21 - KauecTBeHHas peakiys Ha YTIEKUCIBINA paboTta 42, cm. BoTIpOC

CUTHAJIaX Ha YTICKUCIBIN a3, PeaKIusIX, ras. 3aroHeHHE 6,7 B yueOHUKE Ha
KHCJIOPO/I, U3BECTKOBYIO BOJY. BOCIIPHHUMAEMBIX J1.22- KauecTBeHHas peakius Ha U3BECTKOBYIO pednekcuBnoro | c. 54

OPraHOJIENTHIECKH: C BOJY. JHCTA.

IIOMOLLBIO 3pEHUS, JI1.8. - OGHapyXeHHe YIrIIEeKHCIOro ra3a B BO3IyXe

cityxa, OOOHSHHUSL. C MOMOILIBIO U3BECTKOBOW BOJBI.

Ananmurnaeckuit a3dpdext. | 10.9. - O6Hapyx’eHne kpaxmaiaa B IPOIYKTax

Ormnpenensiemoe MUTaHUSI.

BEIIIECTBO U PEaKTUB HA

Hero. Bo3MoxHOCTB

U3MEHEHUs], UX POJIM Ha

IIPOTHUBOTIOJIOKHOCTH.

Tema 2. Matematndeckne pacuersl B xumun (10 yacoB)

30.11 1. OTHOCHUTENBHBIE Ionstue Ar u Mr, ux Jarot onpenenenue J. Kaprouku co 3HaKaMu XMMHYECKHX dJIeMeHTOB | PaboTa ¢ 810 uuTath,
aTOMHBIE U onpenenenue mo I1C, XUMHUYECKOH (popMyItsl pa3IaToOuHBIM MOBTOPHUTH 3HAKU
MOJIEKYJISIpHBIE HaxoxaeHue Mr o ¢opmyie BEIIIECTBA, MaTepHaIoOM. XUMHYECKHX
MaccChl BEIIleCTBa (hOpMYIHPOBKY 3aKOHA AIIEMEHTOB

IIOCTOSTHCTBA BEIIECTBA. PT c.45Ne 6, 7,8
ITonumaror u
3aMMCBHIBAIOT (POPMYIIBI
BewecTs. Onpenenstor
COCTaB BEILECTB I10
XUMHUYECKUM (OpMyIIam,
MIPUHAJUICKHOCTD K
MIPOCTBIM H CJIOKHBIM
BEIIIECTBAM.
07.12 2. MaccoBas nons ITonsTre maccoBast nons, Boruucnsior MmaccoByo J. 1.MuHepansl KynnpuT ¥ TECHOPUT Camocrosirens | § 11 c. 59-62

XUMHYCCKOTO
QJICMCHTA B

HaxoXXJIeHHue 1o opmye.

JIOJIFO B COEIMHEHHUH.
Onpenenstor

ast paboTa mo

yurtath, PT c. 47
Ne 3.4




CJI0’KHOM npocreiinryto Gopmyry pELICHUI0
BEIIIECTBE. BEIIIECTBA 110 MACCOBBIM 3ajad.
JIOTISIM.
14.12 BriBog YcraHoBieHHE TPOCTENTIIeH OnpenemnsioT [IpoBepounas § 11 ¢c. 62-65
TIPOCTEHIIeH (hopMyIIBI BemIecTBa 110 MIPOCTEHITYIO (HOPMYITY pabota o gurats, PT c. 51
(opMyIBI BelllecTBa | MacCOBBIM JOJISIM DIIEMEHTOB. BEIIECTBA 110 MACCOBBIM pELICHUIO Ne8a, 6
10 MacCOBBIM JOJISIM. 3a7ad.
JIOJISIM 3JIEMEHTOB
21.12 UucTele BeliecTBa INonstue o unctom Bemectse U | Ilpumenstor 3anus mis | .3. - Komtekuu pasnuyHbIX BUAOB MpamMopa u VYerablil onpoc, | § 12, uzydenue
U CMECH. CMeCH, CMECH ra3000pa3Hble, KPUTHUYECKON OLICHKU U3JIeTIMI U3 HETo Gecena cocraBa
XKUJIKUE, TBEP/bIC, TOMOTEHHbIE | MH(pOpMaINH 0 J. 4 -CMmech pedHOTO U caXxapHOTo IecKa U HEKOTOPBIX
U TETEpPOTCHHEIE. BEIIECTBAX, paznenenue eé OBITOBBIX
HCIOJIB3yEeMBIX B OBITY. 1.5 — Komnexuus «HedTs 1 HEPTETIPOTYKTHI» (hapMareBTHIECK
J1.6. - Koyutekiust OBITOBBIX cMecel (KyJTUHApHbIE UX IIPENapaTos 110
cmecn, CMC, maMIyHy ¥ HaITUTKH). STHKETKAM
J0O.1. - U3ydenne cocraBa OBITOBBIX PT c. 53 N7
KYJIMHApPHBIX U XO35HCTBEHHBIX CMECEU 110
ITHKETKAM.
28.12 O0BEMHasT Jos ITonsTue, cocraB Bo3ayXa U 3HAIOT MPOIEHTHBIN [.7. - lmarpamMma 00bEMHOTO COCTaBa BO3AyXa. Camocrosrensa | § 13 unrats PT c.
KOMIIOHEHTA MIPUPOJTHOTO Ta3a, pacuéT COCTaB BO3IyXa IO J1.8. lnarpamma 00bEMHOTO COCTaBa MPUPOTHOTO | ast paboTa 1o 55-56
ra3oBOM CMECH. 00BpEMa KOMIIOHEHTA Ta30BOM 00BeMy, TOCTOSTHHBIE U rasa. PELICHUIO 3a/1a4
CMecH 110 ero 00beMHOH J10J1e, U | TIepeMEHHBIE COCTABHbIE
Hao0opoT YacTH BO3/yXa. YMEIT
OTIPENETSITh 0OBEMHYIO
JIOJIIO Ta3a B CMECH U
00BeM raza mo dopmyre.
11.01 Maccosas nois ITonsTne, pacTBOpUTEND U Beruncnaror maccoByro J1.9. - [IpuroToBiieHne pacTBOpa C 3aJaHHOM CamocrostensH | § 14 unTaTh.
BEILIECTBA B pacTBOpEHHOE BEIIECTBO, JIOJTIO BEIIECTBA B Maccoi ¥ MaccoBOi JjoJieii pacTBOPEHHOTO ast pabora 1o Ionroroska k ITP
pactBope. pacy€Thl, CBSI3aHHbBIE C pacTBope, Maccy BEIIIECTBA. pemenwuro 3amaq | Ne3 yueGnuK c. 77
HCIIOJIb30BAHNEM ATUX BelecTsa 1o Qopmyie. J0.2. - [IpurotoBieHne pacTBOpa COJIH, pacyér
MTOHSTHM. MAacCOBOM JI0JIM pacTBOPEHHOTO BEILIECTBA U
OTIBITHI C MTOJTYYCHHBIM PAaCTBOPOM.
18.01 IT/pNe3. BsemmBanue. [Ipurotosnenrne | BuIMOMHAIOT pacyeTsl OTuer o PT c. 58-59 Ne 7-
«[IpuroTtoBienue pacTBOpOB. JUISL TIPUTOTOBJICHHS MPaKTHYECKOH 10
pacTBOpa ¢ pPacTBOpPOB ¢ pabote
3aJJaHHOM ONIpEeICJICHHOI MaccoBOM
MaccoBOU Joei JI0JIEH PACTBOPEHHOTO
pacTBOPEHHOTO BEIIECTBA. YMEIOT
BEIIECTBA» MIPUTOTOBHUTH PacTBOP.
25.11 MaccoBas 1ois ITonsiTue 0 yrcToM BemecTBe U | BBIUKCISAIOT MacCOBYIO .10 - O6Gpa3ubl BemEeCTB U MATEPHAIOB, CamoctostenbH | § 15 uurars, PT c.

puMecei

npumecu. Maccosas 10Jis
TIPAMECH B 00pa3Iie HCXOTHOTO

JOJIF0O KOMIIOHCHTA B
CMECH, MacCy CMECH NI

COJEPIKALLUX ONPEEIEHHYIO 00 PUMECEH.
J03. - U3y4yerne coctaBa HEKOTOPBIX OBITOBBIX H
(hapManieBTHYECKUX TPENapaToB, CoJIepIKaIInX

ast pabora 1o
PEILICHHIO 33124

64 Ne 5,6




BerecTBa. OCHOBHOE BEIIECTBO,
pacyéTsl.

KOMIIOHEHTA T10
(dopmyre.

OIIPENENEHHYIO AOJII0 IPUMECEH, 10 UX
STHUKETKAM.

01.02 9. Pemenne 3agau u Pemenne 3ama4u Ha 3HaHUE VYMeIoT BEIUHCIATH WunuBunyansH | [HoaroroBka k
YIpakHEHHUH 110 (hopMyIT MacCOBBIX M OOBEMHBIX | MAacCOBYIO U OOBEMHYIO o€ peleHne KP: PT c. 65-67
TeMe JIoJIeH. JIOJIIO. 3a/1a4.

«MatemaTuieckue 3armosiHeHHEe
pacuy€Thl B XUMUM». pediekcuBHOTO
JIUCTA.

08.02 10. | KonrponbHas IIpoBepka 3HaHM U yMeHUM 10 | JIEeMOHCTPUPYIOT YMEHHUS VYuebnuk ¢.80 Ne
3abora 1 TeMe "MareMaTHdecKkue PacCcYNTHIBATh MAaCCOBYIO 45,6
«MareMarnyeckue | pacdersbl B XuMuu" 1 00BEMHYIO JIOJTIO.
pacy€Thl B XUMUN» YBEpEHHO M0JIb3YIOTCS

XUMUYECKOU
CHUMBOJIUKOH U
TEPMUHOJIOTHEN.
Tema 3. SIByienns, npoucxoasimue ¢ Bemecreamu (10 yacos)

15.02 1. Paznenenue [onsiTHe 0 pa3zneneHun cMece | 3HAIOT COCOOBI J1 1. — mpocenBaHue cMecH MYKHU U CaXxapHOTO CamocrostensH | § 16 uurars,

cMeceit. " ouncTKe BemecTB. CrrocoOn! paszneneHus cMecel B recka ast pabota B PT MOATOTOBKA
pa3JencHus: IPOCCHBAHNE, OBITY U J1.2 — Pa3znencHue cMecH Cephl U Kele3a JIOKIIJI0B
MarHuT, OTCTauBaHHE, MIPOMBIIIICHHOCTH. J1.3 — pa3zmenenue cMecH pacTUTENBFHOTO Macia U "Uctopus
JICKaHTAITHS, BOJIBI C TIOMOIIBIO ICTUTEIIEHOW BOPOHKH CO3aHus
HEeHTpUYTupoBaHue, J10.1 Pa3nenenune cMecu cyxoro MoJjioka u npoTuBorasa',
JeTUTeTbHAst BOPOHKA pedHoro MmecKa "H.J.
3enuHcKkun"
22.02 2. QOuUIbTPOBaHUE U OunbTpat, GUIBTPOBAHKEC B YMeroT u3roToBUThH J1.6.- dunbTpoBaHue. YcTHbll onpoc § 16 uyurats, PT c.

ancopOmms.

OBITY, Ha IPOM3BOJICTBE, B
naboparopun

[Nousitue ancopOuuy,
AKTHBUPOBAHHBIN yroJib KaK
a/IcopOeHT, ero NpruMeHeHue

OOBIYHBIN U CKJIaAuaThIi
¢ubTp,
popUILTPOBATH
HEOTHOPOIHYIO CMECh.

J.7 - PeciupaTopHbie MacCKU U MOBS3KHU

JI. 1 - U3roToBiienne GuibTpa u3
¢$unpTpOBaNBEHON OymMaru nim OyMaKHOU
caneTku.

J0.2. - U3roToBieHne MapiieBoi MOBS3KH.
J0.3. - OTrcranBanne B3BECH IMOPOIIKA IS
YHUCTKH MOCYJIBI B BOJIC M €€ JIeKaHTaIHS.

J1.8. - AncopOIMOHHbIE CBOHCTBA
AKTMBHPOBAHHOTO YIJISL;

J1.9 - Cunukarenb U ero NpuMeHeHHe B ObITY U
JIETKOW TIPOMBIIIIIEHHOCTH

J.10 — IIpoTuBoOTa3 1 €ro ycTpoicTBo

. AncopOrst akTHBHPOBAaHHBIM YTIIEM
KpacsIIUX BEIECTB IENCH-KOJIbI

J0O. 5 — apcopOrus KyKypy3HBIMH ITaJOYKaMH
[1apOB Naxy4uX BEIIECTB

68-71




29.02 Juctunnsuus, Huctunnsuus - BelesieHue . 11 -TIlonyueHne qUCTHIIIMPOBAHHON BOJBI B YcTHBIH onIpoc 8 17 umrars, PT c.
KpUCTAJIM3aLUs U BEIIIECTBA U3 KUIKON CMECH. nmabopaTOpHH. 75 10
BhIIIApUBaHUE. HucrtunnupoBaHHas Boja u e€ M. 12 Kosnekuus «HedTb 1 HePTEIPOIYKTHI» "BoipamuBanue

npuMmenenue. [leperonka KpPHUCTAJIIOB
HehTu. Kpucrammmsanus u conn"
BBIIIAPHBAHKE B JTAOOPATOPHBIX

YCIIOBUSIX M IPUPOJIE.

07.03 O6cyxaeHne TectupoBanue TToxroroska x 1P
pe3yabpTaToB 3anogHeHue Ne 5.
skcnepumenra [1P pednexcuBHOTO | «OUnCTKA
4 «BblpamuBanue JIUCTA. MOBapeHHOU
KPHUCTAJIOB COJIN. COJIN» y4EOHHK C.

96 unTaTh

14.03 ITP Ne 5. Pasnenenne romo- u [InaHupylOT B IPOBOJAT OTt4er o ITP Ne 6.
«Oumnctka reTepOTeHHBIX CMECEH. XUMHUYECKUE MPaKTUYECKOMH N3yuenue
MTOBapEHHOM COJIY. 9KCHIEPUMEHTHI, pabote mporecca

HaOII01a1oT, koppo3uu 87 PT
AHATU3UPYIOT, JCIal0T c. 87-90
BEIBO/IBL

21.03 Xumugeckre ITonsTHe 0 XUM. peakIusIX KaKk 3HAIOT NOHATUE . 15-ITonydeHue yriekucioro rasa § 18, umrats PT

peakuuu. npoliiecce MpeBpalieHus OJHUX | "XUMHYecKas peakuus". | B3aMMOJEHCTBHEM MpaMopa C KHCIOTON U c. 81-83
BEIIECTB B ApYyTHe. Y CIOBUSA OTnmu4aloT XUMUYECKYI0 | OOHapy)KeHHE e€ro ¢ MOMOIIBI0 U3BECTKOBOM
TEYCHUS U MPEKPAIICHUSI PEaKIHo OT (PU3HUYCCKUX | BOJIBL
peaxin sBiieHud. OTINYIar0T JI. 16. Karanutudeckoe pasyioskeHHe TIEpOKCHIa

YCIIOBHS TIPOBEACHUS BOJOPO/Ia (KaTaau3aTrop -THOKCH MapraHIa).
xuMHudecko peakiuu ot | [1.17- @epMeHTaTHBHOE pa3lioKeHHE TIEPOKCHIA
TIPU3HAKOB. BOJIOPO/Ia C IIOMOIIBIO KaTala3bl.
J1.18 - KucnoTHsIit OTHETYIIUTENb U €T0
YCTPOMCTBO, IPUHLIMII JEUCTBUSL.
J0.6 - U3yuenue cocraBa u npumeHeHuss CMC,
COJIepKAIIUX YH3UMBI

04.04 [IpusHaxu W3meHenue 1iBeTa, BhINaCHUE J1.19 - Peakuus HeWTpamu3auy OKpameHHOTo § 19 gmurats, PT
XUMHYECKHX OCaJiKa M pacTBOPEHHUE OCajKa, (heHONMPTATICHHOM pacTBOpa METOYH KUCIOTOH c.84-87
peaxuui. BBIJICJICHUE Ta3a, BbIICIEHUE J1.20 - IlepmaHranat u quxpomar Kajus ¢

3araxa, BbIJICJICHUEC TCILIa U
CBCTaA.

pacTBOpoOM
cynb(huTa HaTPUSI

I. 21 -Tlomyuenue ocamaxa Cu(OH)a,
Fe(OH)speakiueii oomeHa

JI. 22 - PacTBOpEHUE MOJy4EHHBIX OCAJIKOB B
KHCIIOTE

.23 - KapOoHar HaTpusi ¢ KHCIOTOH.

JI.2 - UzyueHne ycTpoHCTBa 3a)KHUTAIKA U €€
TUIAMEHHU.




J10.7 - Pa3znoxxeHne CMECH MUTHEBOM COIBI U
caxapHOH Iypbl IPU HAarpEeBAHUH

J10.8| - PacTBOpeHue B Bojie TaOJIETKH acCIIMPHHA
VIICA.

J0.9 — IlpuroroBneHne N3BECTKOBOM BOJIBI U
OIIBITHI C HEH.

J0.10 - BzaumonelictBue pactsopa
nepMaHraHaTa Kajus ¢

ACKOpOMHOBOW KUCIIOTOM

11.04 8. Ob6cyxnenne Otuer Odopmienue
pe3y/bTaToB "Uzyuenue oT4eTa
JTIOMAITHETo KOppO3uH "Uzyuenne
skcnepumenta 1P MeTauioB" KOPpPO3HUH
Ne6«Kopposust MeTajuioB"
METaJUIOBY.
18.04 9. O600mmenne n O06o01menne 1 aKTyaIu3aus [Ipumenstor 3aroHeHHEe PT c.91-93
aKTyaJIn3alus 3HaHU# 1o Teme "SIBneHus, TEOPETUYECKUI pediekcuBHOTrO
3HAHUH 110 TeMe. TIPOUCXOIAIINE C BemecTBaMu" | MaTepral, U3yICHHBIH JIHCTA.
[Monrorosxka k Ha MPEeBIIYIIHX YPOKax
KOHTPOJILHOM Ha MpaKTHKe
pabore 2
25.04 10. | KonrponbHas IIpoepka 3HaHUM N0 TEME JleMOHCTpHPYIOT yMEHUs KonTponrnas IToaroroska
paboTa 2 "SIBneHUsI, MPOUCXOIAIIHE C TOJIH30BAHUS pabora JIOKJIaJIOB U
«SIBneHus, BemiecTBamMu" XUMHUYECKOU Npe3eHTauum K
MIPOUCXOASIINE C TEPMHHOJIOTHEH 1 KoH(pepeHIInn
BELLIECTBAMUY. CUMBOJIMKOH «Bprparoniuecs
pycckue y4EHsble -
XUMHKH»
PT c.93
Tema 4. Paccka3sbl no xumuu (3 yaca)
02.05 1. Vuenngeckas XKwusue u nearenrpHocTs M.B. Ortuer a popme | INoaroroska
KOH(epeHIHsI JlomoHocoga, [.1. JIOKJIaJa COOONICHHI K
«Br1maromuecs Menneneesa, A.M. KOHKYpcy «Moé
pycckue y4EHsle - Byrtneposa.... JTro0uMoe
XUMUKH BemiectBo» PT
c.95
16.05 2. Konkypc OTkpbITHE, IOTYYEHUE U Otuer a popme | [TomroroBka
cooOIIeH 3Ha4YCHHE BHIOPAHHBIX BEIIECTB. CO00IIeHNA OTYETOB IIPOEKTOB
yuamuxcs «Moé
nmobnumoe

BCIICCTBO»




23.05

Konkypc
YUCHHYECKUX
IIPOEKTOB.

HUccnenoBanus B 061actu
XUMHYECKHUX PEaKIHH:
(doTocuHTE3, rOpeHue 1
MEUIEHHOE OKHUCIICHHE,
Koppo3ust Me u criocoObl
3aILUTHI OT HEE, npyrue
peakuuy, BEIOpaHHbIE
yYaruMucs.

Ortuer a popme
MUHH-TIPOEKTA




