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IHosicuuTenLHAA 3aNIUCKA

Pabouas mporpamma mo xumuu aias 8-9 kiaccoB pa3paboTaHa Ha OCHOBE (eaepanbHOro
rocyapcTBeHHOro obpasoBatenbHoro cranmapra OOQO, obOpaszoBarensHOM mnporpammel  MBOY
"Bepezosckas COII um. C.H. KnumoBa" u npumepHoil mporpaMMbl 10 XUMHH, a TaK K€ Ha OCHOBE
aBTOpCKO# yueOHoit mporpammel O.C. ['abpuensina.

Ha 6a3e nentpa «Touka pocTta» oOecrnedywBaeTcsi peanu3anus 00pa3zoBaTENbHBIX HPOTrpaMM
€CTeCTBEHHO-HAYUYHOW M TEXHOJIOTMYECKOH HAalpaBJICHHOCTEH, pa3paOOTaHHBIX B COOTBETCTBHH C
TpeOOBaHUSMU 3aKOHOAATENHCTBA B cepe oOpa3oBaHHs M C YUETOM pekoMmeHnanuii denepabHOTO
oreparopa ydeOHoro mpeamera «Xumus». OOpa3oBareibHas MpoOrpaMMa IMO3BOJISIET HHTEIPHPOBATH
peanu3yeMsble MOIX0bl, CTPYKTYPY U COJIepKaHUe NP OpraHu3anuu o0ydeHust Xumun B 8—9 kiaccax,
BBICTPOGHHOM Ha 0a3e 1000ro W3 JOCTYMHBIX Y4yeOHO-MeToaumdeckux KomiuiekcoB (YMK)
Hcnonb3oBanue obopynoBanust «Touka pocray mpu peanusanuu ganHoi OIl mosBomser co3nath
YCIIOBHSL:

. JUTSL PACIIUPEHUS COJICPKAHUS IIKOJIBHOIO XUMHUECKOTO 00pa30BaHus;

. ISl TIOBBIIICHHSI MTO3HABATEIbHOW AKTMBHOCTH OOYYArONIIMXCS B €CTECTBEHHO-HAYYHOU
o0JacTy;

. JUISL pa3BUTHS JIMYHOCTH peOEHKA B Tpolecce OOyYeHHss XMMHH, €ro CIIOCOOHOCTEH,
(bopMHPOBaHHUS U YAOBICTBOPEHHS COIMATIBHO 3HAUUMBIX HHTEPECOB U TIOTPEOHOCTEIH;

. Ui paboThl ¢ OJapEHHBIMU IIKOJLHHKAMM, OPraHM3allid HX Pa3BUTHS B Pa3IUYHBIX

obnacTsax 00pa3oBaTeNbHON, TBOPUECKON AEATEIBHOCTH .

OO01ias XxapakTepuCTUKA Y4eOHOro npeamera « XumMmus»

XVMHsL KaK 2JIEMEHT CUCTEMBl €CTECTBEHHBIX HAyK pacIpOCTpaHWia CBOE BIMSHUE Ha BCE
00JIaCTH 4YEJIOBEYECKOr0 CYIIECTBOBAHMS, 3a/aja HOBOE BHJCHHE MHpPA, CTajla HEOTHEMJIEMBIM
KOMIIOHEHTOM MHMPOBOH KYJIbTYpPbI, HEOOXOJUMBIM YCIIOBUEM JKU3HU OOIIECTBA: 3HAHUE XUMMHU CITY>KUT
OCHOBOM uisi (hOpMHUPOBaHHMS MHPOBO33PEHHUS UEIOBEKa, €ro NPEACTABICHHH O MaTepHaIbHOM
€IMHCTBE MHpA; BaXHYIO pOJIb  WrpaloT  (GopMHpyeMble  XUMHEW  NpeACTaBICHUS O
B3alMOIIPEBPALEHUSAX SHEPTUU U 00 IBOJIIOLIMU BEILIECTB B IPUPO/JIE; COBPEMEHHASI XUMHUS HalpaBJIeHa
Ha pemieHue MI0OalNbHBIX MPOOJEM YCTOMUMBOrO pa3BUTHsS YelOBEYECTBA —  CBIPHEBOA,
SHEPreTUYECKOM, MUILEBOM U SKOJIOrMYecKOol 0e30MacHOCTH, IpobiieM 3apaBooxpaHeHus. B ycioBusax
BO3PACTAIOIIETO 3HAUYEHHs] XMMUU B JKM3HU OOILECTBA CYIIECTBEHHO MOBBICHIACH POJIb XUMHUYECKOTO
oOpa3oBanus. B miane comuanuszanyy OHO SBJISETCS OJHUM U3 YCIOBUHM (OPMUPOBAHUS MHTEJUIEKTa
JIMYHOCTH U TapMOHUYHOTO €€ pa3BUTHA. COBPEMEHHOMY UYEIOBEKY XMMHUUYECKHE 3HAHUS HEOOXOANMBI
Ul TIpUOOpETEeHUs OOLIEKYJIbTYpHOTO YPOBHS, IMO3BOJISIIOIIETO YBEPEHHO TPYAUTHCA B COIIMYME U
OTBETCTBEHHO y4acCTBOBAaTh B MHOI00Opa3HOMN >KW3HU OOILECTBA, /JIs1 OCO3HAHUS BaKHOCTH Pa3yMHOTO
OTHOLIEHHUS K CBOEMY 3/I0POBBIO M 3/I0pOBBIO JAPYIMX, K OKpYXKarollel HpUPOJHOM cpexae, A
IPaMOTHOTO MOBEAEHUS IPHU HCIOJIB30BAHUM PA3JIMYHBIX MAaTEpUaIOB M XUMHYECKHX BEIIECTB B
MOBCEIHEBHOM KM3HM XHMHUecKoe oOpa3oBaHHME B OCHOBHOM IIKoJIe ABIsAETCS 0a30BBIM IO
OTHOILIEHHMIO K CHCTEME OOILIero XMMHYecKoro obpazoBaHus. [103TOMy Ha COOTBETCTBYIOLIEM €My
YPOBHE OHO peaJIN3yeT MPUCYIIUE 00IEMY XUMUYECKOMY 00pa30BaHHUI0 KIIIOUEBbIE IIEHHOCTH, KOTOPBIE
OTpaXKaroT TOCYAApPCTBEHHbIE, OOLIECTBEHHBIE U WHIAMBHyalbHbIE MOTPEOHOCTH. DTUM ONpeaessieTcs
CYUIHOCTb O0IIel cTpaTeruu o0y4eHHs, BOCHUTAHUS U Pa3BUTHUSL O0yYaIONINXCs CPEACTBAMH y4eOHOIO
npeamera «Xumus». M3ydenue mpeamera: 1) cmocoOCTByeT (OPMHPOBAHUIO €CTECTBEHHOHAYYHOU
KapTUHBl MHUpPA, JOCTHXKEHHIO O0IIed U (YHKIIMOHAIbHOM TPAMOTHOCTH, JA€T BO3MOXKHOCTH ISt
CaMOPAa3BUTHUS JINYHOCTU. 2) BHOCUT BKJIaJ B (POPMUPOBAHHE MBILIUICHHUS U TBOPYECKUX CIIOCOOHOCTEH
MOJIPOCTKOB, HAaBBIKOB KX CaMOCTOSITENIbHOM Y4eOHOH JAeSTeTbHOCTH, SKCIEPUMEHTAIbHBIX U
UCCIIEIOBATENIbCKUX YMEHUH, HEOOXOAUMBIX KaK B IMOBCEHEBHON >KU3HHU, TaK U B NMPO(ecCHOHANBHOM
NEeSITeIbHOCTH; 3) 3HAKOMHT CO CEeUU(PUKON HAyYHOTO MBIIUIECHHUS, 3aKIabIBAET OCHOBBI 1[€JI0CTHOTO
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B3IVIsSJIa Ha €IMHCTBO IPHUPOJBI U YEJOBEKA, SBISAETCS OTBETCTBEHHBIM ATAalloM B (OPMHUPOBAHUU
€CTeCTBEHHO-HAyYHOW TI'PaMOTHOCTU IOJAPOCTKOB; 4) CcHOcOoOCTBYeT (POPMHUPOBAHUIO IIEHHOCTHOTO
OTHOIIEHHS K €CTECTBECHHO-HAY4YHBIM 3HAHMAM, K IPHUPOJE, K YEJIOBEKY, BHOCUT CBOW BKJAJ B
HKOJIOTHYECKOE 00pa30BaHUE MOIPOCTKOB

Ha3BanHble HampaBiieHUsT B OOy4eHMH XMMHUHM OOECNEUMBAIOTCA CHELM(DUKON ColeprKaHMs
IIpeIMeTa, KOTOPBIH SABJISETCS N€JAarorMuecKy aganTHPOBaHHBIM OTPaKEHHEM 0a30BOM HAyKH XMMUU Ha
onpenenéHHoM dtane e€ pa3BuTvsa. Kypc XMMUM OCHOBHOM IIKOJIbI OPUEHTUPOBAH Ha OCBOCHHE
00y4aroIMMUCsT OCHOB HEOPraHWYECKOH XMMUU M HEKOTOPBIX TMOHATHH M CBEJCHHN 00 OTIEIbHBIX
o0bekTax opraHuueckod xumuu. CTpyKTypa colepxaHus IpeaMmera chOpMHpOBaHA Ha OCHOBE
CUCTEMHOIO MHojxoAa K ero wusydeHutro. CojaepkaHUE CKIAIbIBACTCA M3 CHUCTEMbl IOHITHH O
XMMHUYECKOM 3JIEMEHTE M BEIECTBE M CHCTEMBbl NMOHATUN O XMMHYecKoll peakuuu. O0e 3TH cuCcTeMbl
CTPYKTYpHO OpPraHM30BaHbl [0 IMPUHLUIY I1OCJIEJOBATEIbHOIO pa3BUTHS 3HAHUM Ha OCHOBE
TEOPETUYECKUX IPEIACTABICHUN PAa3HOIO YPOBHS: aTOMHO-MOJIEKYJIIPHOTO yY€HHUS KaK OCHOBBI BCETO
€CTECTBO3HAHMS, YPOBHs Nepuoanueckoro 3akona J[. . MengeneeBa kak OCHOBHOIO 3aKOHA XUMUM,
YUEHHs O CTPOCHHUHU aTOMa M XUMHUYECKOM CBSI3H, IPEJCTABICHUH 00 31EKTPOIUTUYECKON AUCCOLUALNU
BEUIECTB B pacTBOpax. Teopernueckue 3HAHMS PACCMATPUBAIOTCS HA OCHOBE 3MIMPUYECKU
MIOJyYEHHBIX M OCMBICICHHBIX ()aKTOB, Pa3BUBAIOTCS MOCJIEAOBATENILHO OT OJHOIO YPOBHS K JIpyroMmy,
BBIMOJIHAS (YHKIMKA OOBSCHEHHS M NPOTHO3SHPOBAHMS CBOWCTB, CTPOCHHSI W BO3MOXHOCTEU
IIPAKTUYECKOr0 NPUMEHEHUS U IOJIY4YEHMs] M3y4aeMbIX BellecTB Takas opraHuzanus COACpKaHMS
Kypca CIiocOOCTBYET IIPEICTaBICHUIO XUMUYECKON COCTABIISIONIEH HAYYHON KapTHUHBI MUPA B JIOTHKE €&
cHUCTEeMHOH Mpupobl. Tem cambiM oOecrieunBaeTcst BO3MOXKHOCTD /ISl (JOPMUPOBAHUS Yy 00ydaromuxcs
LIEHHOCTHOT'O OTHOIIEHUS K HAyYHOMY 3HaHMIO U METOJIaM [T03HaHUS B HayKe. BakHO Takxke 3aMeTUTh,
YTO OCBOEHHUE COAEPKAHMS Kypca IIPOUCXOIUT C MPUBJICYECHUEM 3HAHUM U3 pPAHEE N3YUYEHHBIX KypCOB:
«Okpyxawomui Mup», «buonorus. 5—7 knaccb» u «Pusnka. 7 Kmacey.

JanHas oOpa3oBaTenpHas MporpamMma o00€cleuYMBaeT YCBOCHHE Y4YalllUMHCS Ba)KHEHIINX
XMMHUYECKUX 3aKOHOB, TEOPHUI U MOHATUHN; (OPMUPYET MPENCTABICHUE O POJIU XUMUU B OKPYXKAIOLIEM
MUPE U KU3HU 4esoBeKa . [Ipu 3ToM 0CHOBHOE BHUMaHME yIENSIETCS CYIHOCTH XUMHUUYECKUX PEAKLUI
U METOJIaM UX OCylIecTBIeHUs . OJHUM U3 OCHOBHBIX NPHUHIMIIOB ITOCTPOCHUS MPOTrpaMMBbl SIBIISETCS
IIPUHLMIT JOCTYIHOCTU . ODKCIEPUMEHTAJIbHbIE JAHHBIE, MOJIYYCHHBIE YYalIMMUCS IPU BBIIOJIHEHUU
KOJIMYECTBEHHBIX OIBITOB, IO3BOJSIOT YYaIIMMCS CaMOCTOSITEJIbHO JIeJaTh BBIBOJBI, BBISBISATH
3aKOHOMEepHOCTH . Iloxo/1bl, 3a70KEeHHbBIE B COJIepKaHUE MPOrpaMMbl Kypca, CO34al0T HE0OX0AUMBbIe
YCIIOBUSL ISl CUCTEMHOIO YCBOEHMS y4yalllUMHCS OCHOB HAayKH, UId OOECIEeUeHHUs pa3BHBAIOIIETO U
BOCIIUTBIBAIOIIETO BO3JIEHCTBUS 0OyUeHHs HA JMYHOCTh ywamierocs . @opmMupyemMble 3HaHUS JOJKHBI
CTaTh OCHOBOM CHCTEMBbI YOKIEHUH IIKOJIbHHUKA, LIEHTPAJIbHBIM SIPOM €r0 HayYHOI'0 MUPOBO33PEHHUS .

esn 1 0cO0eHHOCTH U3YUYeHHS Y4eOHOT0 MpeaMeTa

K nanpaBneHuio nmepBoCTENEHHOW 3HAUYMMOCTH MpPU peanu3aluu oOpa3oBaTelIbHBIX (PyHKUINN
npeamera «XUMHsS» TPAJUIHMOHHO OTHOCAT (pOpMUpOBaHHE 3HAHMM OCHOB XMMHYECKOH HAyKHM Kak
00JacTi COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKOM NEATENbHOCTH YEJNIOBEKa W KaK OJHOrO W3
KOMIIOHEHTOB MUPOBOM KyJbTYpBI. 3a7aua MpeaMeTa COCTOUT B (POPMHUPOBAHUU CUCTEMbI XUMUYECKUX
3HAHUW — BaXKHEWIIMX (PAaKTOB, MOHSATUH, 3aKOHOB M TEOPETUYECKUX IOJIOKEHUH, TOCTYIHBIX
0000111eHUIT MHPOBO33PEHUYECKOr0 XapakTepa, SA3blka HAyKH, 3HAHUH O HAy4YHBIX METOJaX HM3Y4YEHHUs
BEUIECTB U XUMHYECKHMX pEaKlMi, a Takke B (OPMHUpPOBAHMM M pPa3BUTUU YMEHUH U CIIOCOOOB
NeSTeNbHOCTH, CBSI3aHHBIX C IUIAHHPOBAaHUEM, HAONIOJEHUEM U IPOBEACHHEM XUMHUYECKOTO
IKCIIEPUMEHTA, COOJIOJIECHUEM TMpPaBWI O€30macHOro OOpaleHuss C BEMIECTBAMU B ITOBCEIHEBHOM
*u3HU. Hapsany ¢ 3TuM menu usydeHus NpeaMera B IPOrpaMMe YTOUYHEHBI M CKOPPEKTUPOBAHBI C
y4ETOM HOBBIX MPHOPUTETOB B CHUCTEME OCHOBHOTO oOmiero oOpa3oBanus. CeromHs B 00pa3oBaHUH
0c000 3HAYMMOI MPHU3HAETCS HANPABICHHOCTh OOYYEHMsS Ha pa3BUTHE M CaMOPA3BUTHE JIMYHOCTH,
¢dbopMupoBaHue €€ MHTEIeKTa U 001el KynbTypbl. OOydeHHe YMEHUIO YUUTHCS M MPOAOJIKATh CBOE
00pa3oBaHNe CaMOCTOSATEIbHO CTAHOBUTCS OJHOM M3 BXKHEUIIMX (PYHKIMI yueOHbBIX IPEIMETOB.

B cBsi3u ¢ 3TUM NpH U3YYEHHUU MpeAMEeTa B OCHOBHOM IIKOJE JOMUHHUpYIOLIee 3HAYeHUE
npuoOpenu Takue ey, Kak:



* (opMHUpOBaHHE HHTECIICKTYAIbHO PAa3BUTON JIMYHOCTH, TOTOBOM K C€amM00Opa30BaHUIO,
COTPYIHUYECTBY, CAMOCTOSITEILHOMY NPUHSATHIO PEIICHUH, CIOCOOHOW anamTHpoBaThCsl K OBICTPO
MEHSFOIIUMCS YCITOBHSIM YKH3HH,

o HaHpaBHeHHOCTB 06y‘-ICHI/ISI Ha CUCTCMATHUYCCKOC HpI/IO6H_[€HI/Ie yqaumxca K CaMOCTOSITCJ’IbHOI\/JI
[I03HABATEIBHOM JACATEIPHOCTH, HAYIHBIM METOAAM MO3HAHUS, OPMHUPYIOIIHMM MOTHBAIIUIO M Pa3BUTHE
CIIOCOOHOCTEH K XMMHUU;

e obecrmeycHHe YCIIOBHH, CIIOCOOCTBYIOIIMX IPHOOPETEHUIO OOYYAIOIIMMHUCSA  OIIBITA
pa3HOOOpa3HOW JIEeATENBHOCTH, TIO3HAHHWS M CAMOIO3HAHUS, KIIOYCBBIX HABBIKOB (KIIFOUEBBIX
KOMIIETEHIH ), IMEIOIINX YHUBEPCAILHOE 3HAYECHUE JIJIS PA3IMYHBIX BUIOB JA€SATEIBHOCTH;

* (hoopMHpOBaHHE YMEHUN OOBSCHSATH M OIICHUBATH SIBJICHHUSI OKPY)KAIOIIEr0 MHPa Ha OCHOBAHHH
3HAHU U OIBITA, MOJIYYCHHBIX [IPH U3YUCHUH XHUMUU;

* (opmupoBaHue y o0O0y4arommxcs T'yMaHUCTUYECKHX OTHOIICHWW, TOHUMAHUS IICHHOCTH
XMMHAYECKMX 3HAHMU JJIS1 BRIPAOOTKH 3KOJOTMUYCCKH [IEIeCO00pa3HOro MOBEACHHS B OBITY M TPYIOBOU
JCSITEIBHOCTH B IEJIAX COXPAHEHHSI CBOCTO 3/I0POBbSI U OKPYIKAIOIIeH MPUPOTHOM CPE/IbI;

* pa3BUTHE MOTHBALMU K OOYYEHHIO, CIIOCOOHOCTEH K CAaMOKOHTPOJII M CAaMOBOCITMTAHHIO Ha
OCHOBE YCBOCHHUsS OOIICUEIIOBEUYCCKUX I[CHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpY mHpoduis u
HAIMpPaBJICHHOCTH JabHEHIIIEro 00yUCHHUS.

MecTo y4yeOHOro npeamera « XuMus» B y4eOHOM ILIaHe
B cucreme oOmero obpazoBanusi «XuUMUS» IpU3HAHA 00sA3aTENbHBIM YYEOHBIM MPEAMETOM,
KOTOpBIM BXOAWUT B COCTaB IpeAMETHON oOnactu «EcTecTBEHHO-HAay4HbIE MPEAMETH». YUYEOHBIM
IUIAaHOM Ha e€ u3ydyeHue oTBefeHo 138 y4yeOHBIX yacoB — 1o 2 4 B Hexenmo B 8 u 9 kiaccax
COOTBETCTBEHHO.

Conep:xkanue 00pa3oBaHus MO rogaM 00y4eHHs

(mpakTHyeckash 4acThb Y4eOHOTO COJAep)KaHMS MpelIMeTa YCHICHAa MaTepualbHOTEXHUYECKOM
6a3oi nenTpa «Touka pocTa», UCIOIB3YeMOro I peau3aii 00pa3oBaTeIbHBIX MPOrPaMM B paMKax
MpernogaBaHus XUMHUH )
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Beeoenue

Uto wumsywaer xumusa. [Ipocteie u crnoxHbie BemiecTBa. CBOWCTBA BEMIECTB. XUMUYECKUM
aeMeHT. @OpMBI CYHIECTBOBAHMSI XUMHUYECKOTO JJIEMEHTA. XHUMUYECKUE SBICHUS, UX OTIIMYUE OT
¢usznueckux sBiIeHUU. JOCTHIKEHHMS XMMHMM W WX [paBWIbHOE UcHoJb30BaHue. Mcrtopus
BO3HUKHOBEHHUS U PA3BUTHSI XUMHUU. POJIb OTEUECTBEHHBIX YUEHBIX B CTAHOBJICHUU XMMHUYECKON HayKH.
OcHoBHbIE 3aKOHBI XUMHH. O0Iee 3HAKOMCTBO CO CTPYKTYpPOH NMepHoAMYECKON TaOIUILbL: IEPUOBI U
rpynmel. Tabmuma J[.M. MenneneeBa Kak CHpaBOYHOE TIMOCOOME MJisi TIOJYYCHHS CBEIEHUN O
XUMHUYECKHX dyieMeHTax. OOo3HaueHHe XUMHMUYECKHX dJeMeHTOB. IIpoucxoxaeHue Ha3zBaHUMA
XUMHUYECKUX 3JIeMEHTOB. Tabnuiia MeHieneeBa Kak CIpaBOYHOE MOCOOUE /ISl TTOJYYCHHUSI CBEJICHUM O
XUMHUYECKHX 3JIeMEHTaX. XuMHuueckass (Gopmyna, MHIEKC, KOAQPHUIMEHT: 3alUCU U YTeHHE (OPMYIL.
Macca atoMoB U Mojekys. OTHocuTenbHash aromMHas Macca. OTHOCUTENbHAss MOJEKyJspHas Macca.
PacueTr MaccoBoO# 1011 XUMHUYECKOTO JIeMEHTa 1o (hopMyJie BEIIEeCTBa.

Amomul Xumuueckux 31emMennos

JlokazarenbcTBa CIOXKHOCTH cTpoeHHust aromoB. OmbiTel Pesepdopaa. [lnaneraphas monens
CTPOEHHsI aTOMOB. XapaKTEpPUCTHKA HYKJIOHOB. B3aMMOCBS3b MOHSTHI: IPOTOH, HEUTPOH, MACCOBOE
yrcio. COBpEMEHHOE ONPENEICHUE MOHATUS «XUMHUYECKUHA 3JIEMEHT». V3MEHEeHUs, MPOUCXOAIINE C
YHCJIOM MPOTOHOB, 3JIEKTPOHOB U HEHTPOHOB B COCTaBE aTOMOB XMMHUYECKHX AJIEMEHTOB. M30TOMNBI, Kak
Pa3HOBUAHOCTb ATOMOB OJHOIO 3JIEMEHTA. XapaKTEpUCTHKA 3JIEKTPOHOB. CTPOEHHE 3IIEKTPOHHBIX
00o0JIoueK aToMOB 3JeMeHTOB. [loHsTHE O 3aBepIIEHHOM M HE3aBEPUIEHHOM JJIEKTPOHHBIX
(3HEpreTuyecKkux) ypoBHsX. PacnonoskeHne 3J1eKTpOHOB Ha SHEPTETUYECKUX YPOBHSX, aTOMBbI METAJIJIOB
u HemeTayuioB. MoHBI monokutenbHble W oTpuuarenvHble. l[lonarue unona. Monbl, oO0pa3oBaHHbBIE
aToMaMHM METAUIOB M HemeTayuioB. IloHATHe 00 WOHHOM CBA3M, CXeMbl OOpa30BaHMsS HMOHHBIX
coequHeHnil. CxeMbl 00pa3oBaHUsl MOJIEKYJ. DIEKTPOHHbBIE U CTPYKTypHBIe dopMmyibl. KoBaneHTHas
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MOJISIPHAsT U HETOJIsIpHast XuMudeckue cBsizu. Cxembl oOpazoBanust mojekyn coeaunenuit (HCI, H0,
NH3 u ap.). DnekTpoHHbIE U CTPYKTYypHBIE (hopMyibl. CxeMbl 00pa3oBaHUsl JABYXAaTOMHBIX MOJEKYI
BOJIOPOJIa, XJIOpa, Cepbl, a30Ta U JIp. DIEKTPOHHBIC U CTPYKTYpHbIE Popmyibl. KpaTHOCTh XUMHUYECKOI
cBs3u. llonstie o meramnuueckoil cBsi3u. Examnas mpupoma xumuueckor cBsizu. llonstue 06 aTtom-
noHax. llonatue 00 0000IIECTBIEHHBIX O3JIEKTPOHAX. BhINoONHEHHE YIpa)kHEHUH, MOArOTOBKA K
KOHTPOJILHOH paboTe.

IIpocmouie geuwecmea

XapakTepHuCTUKa MOJO0XKEHHS 3JIEMEHTOB-METANIOB U HeMeTaJlIoB B Ilepuoanueckoit cucteme.
Crpoenue ux aroMoB. @U3MUECKHE CBOMCTBA METAVIOB M HEMETAJUIOB — IMPOCTBIX BewlecTB. Pacuer
OTHOCHUTEJIBHOW MOJIEKYJIIPHOH Macchl (IIOBTOpEHHE). AJUIOTPONUS Ha IpHuMepe ojoBa, (ocdopa,
Kuciopoga u yraepoja. KommuyecTBO BemiecTBa M €IMHHULIBI €0 HM3MEPEHUsS: MOJb, MUJUIMMOJb,
kuiomonb. IloctossHHas ABorazgpo. Pacder MoneKynIspHBIX MacC BEIIECTB IO HX XHUMHUYECKUM
dbopmynaM. MumumornsipHas 1 KUJIOMOJIIpHasi Macchl. BeIMmonHeHne ynpaXHEHUH ¢ HCIONIb30BaHUEM
MOHATUM  «IIOCTOSIHHAsi ABOraspo», «KOJMYECTBO BEIIECTBA», «Macca», «MOJIIpHAas Maccay.
O60061eHre 1 3akperieHre 3Hanui no reMe «KoiauuecTBo BeniecTBay, perieHue dKCIepPUMEHTaIbHbBIX
3agad. Ilomarue o wmomspHoM oObeme ra3oB. HopmanbHble ycnoBHs. MUUTUMOJSPHBIA |
KHJIOMOJISIPHBIN 00beM. BpionHeHne ynpaKHEeHU ¢ MCHOJb30BAHUEM MOHITHH «MOJISPHBIN 00BEMY,
«KOJIMYECTBO BEIIIECTBA», «Macca», «MoJisipHas Macca». O000IIeHre U 3aKperyicHue 3HaHUN Ha TeMy
«MonsapHblii 00beM Ta30B», pelIeHHEe IKCIEPUMEHTANIbHBIX 3adad. OO0oOIIeHHe U CUCTEeMaTH3AIlHs
3HaHui. PemieHue 3amad W yNpaKHEHUW C MCIOJb30BAHUEM IMOHITHUH «KOJHMYECTBO BEIIECTBAY,
«MOJISIpHASI Maccay, «MOJISIPHBIH 00beM», «IIOCTOsIHHAsT ABOTaIpo».

Coedunenusn XumMuueckux 31eMeHmoe

[TonsitTue o crenenu okuciaeHus. Onpenenenre cTereHu OKUCIeHHs o GopMyaM COeTUHEHUH.
Cocrasiienne GopMyst OMHAPHBIX COSAMHEHUN, 00IIHi criocob nx HazBanuil. Okcupl. COCTaBICHHUE UX
dbopmyn u HazBanuil. Pacuetsl mo ¢opmynam. CocTaB U Ha3BaHHUS OCHOBAHMM, WX KiaccH(UKAIUS.
Pacuetsr mo gopmynam ocuoBanwmii. [TpencraButenu: NaOH, KOH, Ca(OH).. Pacuersr mo dopmysiam
ocHoBaHuii. CocTaB W Ha3BaHUS KHUCIOT, WX Kkiaccupukanua. Pacdersl mo ¢opmynam KHUCIOT.
[IpencraBurenu kucnot. Pacuerst mo ¢opmynam kucnor. CocraB m Ha3zBaHHUs cosieil. Pacdersr mo
dopmynam coseit. IIpencrasutenu coseii: NaCl, CaCO3z Ca3(PO4)2. Pacuersl o Gopmysiam CoJIei.
[IpoBepouHasi paboTa MO OCHOBHBIM KJlaccaM HEOpraHMYECKHX BellecTB. Pacuersl mo Qopmyrnam
OCHOBHBIX KJIACCOB HEOPraHMYECKUX BemecTB. AMDOTEpHbIE M KPUCTAUIMYECKHE BEIECTBA.
Kpucrammmueckue pemerku. I[IoHATHA O MEXMOJEKYJISIPHOM B3aUMOJCHCTBUH M  MOJIEKYJISIPHOU
KpUCTAJIIINYECKO perieTke. CBOMCTBA BELIECTB C 3TUM TUIIOM pemeTkd. CBONCTBA BELECTB C Pa3HbIM
TUIIOM KPHUCTAJUIMYECKUX PEIIETOK, UX MPUHAIEKHOCTh K Pa3HbIM KJjlaccaM CoeAMHEeHUN. B3anmocBa3b
TUIOB KPUCTAINIMYECKUX PEIIETOK U BUJIOB XMMHUUYECKOHN CBA3HU. [IOHATHS O UNCTOM BEIIECTBE U CMECH,
ux otnnuus. [Tpumeps! kuakux u razoodpaszHbix cmeceid. CrnocoObl pazaeneHus cMeceil. [lonsaTus o
JI0JIM KOMITOHEHTa cMecH. Bbluncienue ee B cMecH M pacdyeT Macchl WM 00beMa BEIlecTBa B CMECH IO
ero nosie. Pemenne 3ama4 v ynpaxHeHUHW Ha pacyeT A0Ju (MaccoBOM MM 0OBEMHOMN) U HaXOXJEHUE
Macchl (00beMa) KOMIIOHEHTa cMecH. BhINoIHeHne ynpaXXHeHUH U pelleHne 3a1ay.

H3zmenenusn, npoucxooauwjue c geujecmeamu

CriocoObl OYMCTKM BEIIECTB, OCHOBAHHBIE Ha WX (pu3nyeckux cBoicTBax. OUMCTKA MUTHEBOM
BOJbI, eperoHka HeTu. [IoHATHE 0 XUMHUYECKUX SBICHUSX, UX OTJINYME OT pusnyeckux. [Ipuznaku u
YCIIOBUS IPOTEKAHUS XUMUYECKUX peakunid. Peakuus ropenns. KonmnyecTBeHHas CTOPOHA XMMHUYECKHUX
peakuuil B cBeTe yueHus: 00 aToMax U MoJieKyJax. 3HaueHHe 3aKOHa COXpaHEHUsI Macchl BeecTB. Poib
M.B. JlomonocoBa u /I. /lanbToHa B OTKPBITUU U YTBEP)KIECHNUU 3aKOHA COXPAHEHHUS MAacChl BELECTB.
[ToHsiTHE O XMMHYECKOM YypaBHEHUHM Kak OO0 YCIOBHOM 3amUCH XUMHUYECKOW pEaKkIHMH C TMOMOIIbIO
XUMHUYECKUX (opMyIl. 3HaYeHHE MHAEKCOB M K03 uienToB. CocTaBleHHe YPaBHEHUH XMMHYECKHX
peakuuii. Pemenune 3amad Ha HaxOXKIEHHE KOJMYECTBA, MAacChl UM 0O0bEeMa IMPOJYKTa PEaKluu IO
KOJINYECTBY, Macce MM 00beMy UCXOJIHOTO BellecTBa. Te jke pacdyeThl, HO C MCIIOJIb30BaHUEM MOHATHUS
«oJis» (MCXOJHOE BELIECTBO JaHO B BHUJE pacTBopa 3aJaHHOM KOHIEHTPAUU WM COIEPKHUT
OIIpeJIJIEHHYIO JIOJII0 MpuMecei). PerieHne sKCrepuMeHTaNIbHBIX 3a/1a4, 3aKpeIUIeHne 3HaHUi 1o TeMe
«Xumudeckue ypaBHeHUs». CyIIHOCTh pPEaKIUi pa3joKEeHHs] M COCTaBICHHWE YPAaBHEHUW pPEaKIIHi,
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npoJeiaHHbIX yuuteneM. [loHsTue o ckopocTH XuUMHYecKHX peakiuil. Kartamuszatopsl, (hepMeHTHI.
CymHocTts peakuuii coenuHeHusd. CoOCTaBIE€HUE YpaBHEHHWH pEaKkUMH, NPOAEIAaHHBIX YUHUTEIEM.
CymHocth peakuuii 3amenieHus. COCTaBJICHHE YpaBHEHUM peakUMil, MpOJETaHHbIX yduTesem. Psn
AKTUBHOCTH METAJUIOB, €TI0 MCIOJb30BaHUE IS IPOTHO3UPOBAHUS BO3MOKHOCTH IIPOTEKAHUS PEAKLIUN
MEXIy METaUlaMd M PACTBOPAMU KHUCIOT. Peakiuu BBITECHEHHMS! OJIHUX METAJUIOB M3 PAacCTBOPOB HX
coneit npyrumu mertamuiamu. CymHOCTh peakuuid oOmeHa. CocTaBleHHE YpaBHEHHUU pPeaKIuii,
MIPOJICTIAHHBIX y4uuTeneM. Peakuuu HeWTpanu3auuu. YCJIOBUS TEUEHHUs PEaKIUi MEXIy pacTBOpaMu
KHMCJIOT, IIEN04Yed M cojied Jo KoHUA. THIbl XMMHYECKMX peakuui (MO0 MPU3HAKY «UHUCIIO U COCTaB
UCXOJHBIX BEIIECTB U MPOAYKTOB peaklMHU») Ha IMpUMEpPE CBOWCTB BOAbI. Peakiusi pas3ioxeHus —
JJIEKTPOJIU3 BOABI. Peakuuu COeIMHEHHs — B3aUMOACHCTBHE BOJBI C OKCHJAMH METAJUIOB U
HeMeTauioB. [loHsATHE «ruapoKCcHabD». Peakiuu 3amenieHus: — B3auMOICHCTBUE BOJIBI C IIEJIOYHBIMU U
IETI0YHO3EMENIbHBIMUA MeTaJTlaMu. Peaknuu oOMeHa (Ha mpuMepe THApoju3a cynb(ara alfOMUHUSA U
KapOuna kanpius). Pemenue 3aaau u ynpaxsenuii. [loaroroBka k KOHTpoJIbHOM paboTe.

Ilpocmeiimue onepayuu c enjecmeamu (XumuyeckKuili NPAKMUKym)

[IpaBuia TeXHUKH OE€30MACHOCTH MPH OOpALEHHH C J1a0OpaTOPHBIM OOOpYAOBaHUEM, IPU
paboTte B kKaOMHETE XUMHUHU. 3HAKOMCTBO € Ja00paTOpHBIM 000pynoBaHHeM. PU3NUYECKHe U XUMUYECKUE
peakuuu npu ropeHun ceud. KadecTBeHHBIN coctaB moyBbl. Cpena MOYBEHHOI'O pacTBOpa. AHaIIN3
BoApl. [Ipo3paunocts Boxbl. IIpu3HAaKM XMMHYECKHMX PEAKLMMN: BBIACICHHUE I'a3a, BBINAJCHHUE OCaJKa,
M3MeHeHue 1BeTa BeulecTB. KauecTBeHHble peakiuu. [IpuroroBieHrne pactBopa caxapa M pacyeT €ro
MAaCCOBOM J10JIM B pacTBOPE.

Pacmeopenue. Pacmeopul. Peakyuu uonnozo oomena. OKuciumenbHo-60CCMaAHO8UMENbHbBLE
peaxkyuu

PactBoppl. ®Pusmnueckass U XHUMHYECKass TEOpUs pacTBOpOB. TemioBble SBICHUS IpU
pactBopeHuH. ['maparel M KpUCTAUIOTMApAThl, KpUCTAUIM3aUMOHHAs Bojxa. HacswleHHsle,
HEHACBIIICHHbIC, TIEPECHIIICHHbIE pPAacTBOPhL. XOpOIIO pPacTBOPUMBIE, MaJOPaCTBOPUMBIE U
[IPAKTUYECKH HEPACTBOPUMBIE BEILECTBA. OJEKTPOJMTBI U HEDJIEKTPOJIUTHL. JNEKTPOJIIUTUYECKAs
Juccolanus U accoruanus. MexaHu3M JIMCCOLMAlMU BEIIECTB C Pa3IMYHBIM THUIOM CBs3U. CTEneHb
ANEKTPOIUTHYECKON Jucconuanui. CUIIbHBIE U C1a0ble AIEKTPOJIUTHL. DIEKTPOIUTHI U HEIJIEKTPOIUTHI.
MexaHu3M JAHMCCOLMALMM BELIECTB C PA3JIMYHBIM TUIOM CBA3U. CTENeHb 3IIEKTPOIUTHUYECKOM
nuccoranuu. CunpHble U ciadbie dekTpoauThl. Monsl. CBolicTBa noHoB. Knaccudukaiys noHOB 10
cocTaBy (IIPOCTBIE U CIIOXHBIE), MO 3apsaay (KaTHOHBI M AHUOHBI), MO HAJMYUIO BOAHON 000JIOUYKH
(rugpoTtupoBanue U HeruapotupoBanue). OcHoBHble TonokeHus: TOJl. Peakiuu B BOJHBIX pacTBOpax
a5eKkTpoiuToB. HeoOpatumbie 1 oOpaTuMble peakiuu. MoeKylIspHOe U MOHHOE YpaBHEHUE pEeaKIHil.
Peakuuu nonHoro obmena. Peaknuum Heirpanuzanmu. Kucnotsl. VX kimaccudukanus mo pazinuHbIM
npusHakaM. OmnpeneneHue KUCIOT KaK 3JIEKTPOJIUTOB, MX Juccouuanus. B3aumozaelcTBue KUCIOT C
METaJIJIaMH, YCJIOBHSI TEYEHUS D3THUX peakuui. OJIEKTPOXUMHUECKUH psAJ HalpsDKEHHS METaJuIoB.
B3aumoneicTBue KUCIOT € OKCHIAAMM METalIOB M OCHOBAaHMSAMM. Peakuum HeHTpanu3anuu.
B3aumopneiicTBue KUCIOT C COJSIMH. 3amUCh ypaBHEHUN peakuuil (MOJIEKYJISPHBIX W HOHHBIX) C
UCMOJb30BaHUEM TaOJHUIBl pacTBOpUMOCTU. OrmpeneneHne OCHOBAaHUM KaK 3JIEKTPOJMTOB, UX
nuccormanus. Knaccudukaius oCHOBaHHM M0 pa3IMYHBIM MpU3HaKaM. B3auMopaeiicTBue 0OCHOBaHHMI ¢
KuciaoTamu (moBropeHue). Bzaumozgeiictue menoueit ¢ consimu (padota ¢ Tabnuieit pacCTBOPUMOCTH) U
OKCHJIaMH{  HeMeTaJuloB. PasnokeHue HepacTBOPUMBIX ocHoBaHMM. (CocCTaB  OKCHJIOB, HX
knaccuukanus. CBONCTBAa KUCIOTHBIX U OCHOBHBIX OKCHJIOB. OnpezesieHne coylel Kak JIeKTPOJIUTOB,
ux mucconmanms. Knaccudukamus coneir. BzaumopeiicTBue coneld ¢ Metamuiamu, 0OCOOCHHOCTH ATHUX
peakiuii U B3aMMOJEICTBHE coyell ¢ comsimu (paboTa ¢ Tabmureil pactBopuMocTr). B3aumoneiicteue
coJIeil ¢ KHCIOTaMH U 1ienouamu (moBropenue). [loHsATHE O TeHETUYECKOM CBSI3U M T€HETHUECKUX PsJiax
METAJUIOB M HEMeTaJIoB. PaznuuHble Mpu3HaKku KilacCU(UKAMN XUMUYECKUX peakiuil. OnpeneneHue
CTENIEHEH OKHCIICHHUsI DJIEMEHTOB, OOpa3yroIIMX BEIIECTBA pa3MYHbIX KiaccoB. Peakmuu OBP.
[Tonatue 00 okuciuTeNe M BOCCTAaHOBMTENE, OKHCICHMHM M BOCCTAHOBJIEHUH. PelieHune pacdyeTHBIX
3a/1a4 10 ypaBHEHUSM, XapaKTEPU3YIOIIUM CBOKWCTBA OCHOBHBIX KJIACCOB COEAVMHEHWM, U BBIIIOJIHEHHE
OCHOBHBIX KJIaCCOB COEIMHEHHUH ATOrO IUIaHA HAa T'€HETUYECKYI0 CBs3b. [I0AroTOBKAa K KOHTPOJBHOU
pabote. Torosast KOHTpoJIbHAs padoTa.
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Oowan xapakmepucmuka Xumu4eckux nemenmos (4 u).

CrtpoeHue aToma, xapakTep IPOCTOrO BEILECTBA; CPABHEHHE CBOWCTB IIPOCTOrO BEIIECTBA CO
CBOMCTBAMM MPOCTHIX BEIIECTB, 0OPAa30BAHHBIX COCEAHUMHU IO MEPHOAY M MOIATPYIIIE 3JIEMEHTAMH;
COCTaB U XapakTep BBICIIEIO OKCHJA, THAPOKCHUIA; COCTaB JIETy4yero BOJAOPOJHOIO COEIMHEHHUs (I
Hemerauia). CBoiicTBa 31eKTposiuToB B cBere TOJl. ['eHeTmyeckue psiapl MeTalyla W HEMeTaslia.
CamocrosTenbHas paboTa ¢ ydamuMucs. 3akpersienne marepuaia. [IoHsITre o mepexXoaHbIX HIEMEHTaX.
AmMdortepHocTh. ['eHeTHUECKUH sl IepexoaHoro AieMeHTa. [lepuoanueckuii 3akoH u [lepuoauueckas
cucrtema, ctpoernue aroma. 3uauenue [13 u TIC.

Memannot (14 u)

XapakTepucTuka IOJ0KEHUs 3JeMeHToB-MeTauioB B Ilepuoanueckoit cucreme. CTpoeHue
aTOMOB METAJIOB. MeTainueckre KpUCTAUIMYECKUE pelIeTKh. MeTrauiueckass XMMUYECKasl CBS3b.
XapakTepucThka OOIMMX XHUMHYECKHX CBOWCTB METAUIOB HA OCHOBAaHUM WX TOJOXKEHUS B
NEKTPOXUMUYECKOM  pSAy  HanpsOKeHUHW B CBeTe  MPEACTaBICHUH 00  OKHCIUTENBbHO-
BOCCTAHOBUTEIBHBIX peakiusax. CaMOpoaHbIE METAJUIBI U OCHOBHBIE COCMHEHUSI METAIJIOB B MIPUPOJIE.
Baxueiiine pyael. IloHsitTue o0 MeTayprum M €€ Pa3sHOBUAHOCTAX: MHUPO-, THUIPO-,
anekTpometastypruu. Kopposust MmeramioB. CriocoObl 3alIMThl METaIOB OT KOppo3uu. OCOOEHHOCTH
(GU3MYECKUX M XUMHYECKHX CBOMCTB IIEIOYHBIX METa/NIOB. BaxHeiline coequHEHUS IIET0YHBIX
METaJIJIOB: IIEJIOYH, COJIM; UX CBOMCTBa M npuMeHeHue. OOmias XxapakTepUCTHKAa METaJIOB BTOPOH
TpyNINbl TJIABHOM MOJATPYMIBI, OCHOBHBIE (DU3MYECKHME W XMMHUYECKHE CBOWCTBA IIEIIOYHO3EMEIbHBIX
MeTauioB. Baxkueimue coenunenns Ca u M, ux npumenenue. Poib Kanpius U MarHusi B KHBBIX
opranu3max. CrpoeHue aroma, (u3MUeCKHMe U XUMHUYECKHe CBOHCTBa. [IpuMmeHeHHE aTrOMUHUS.
CoeTMHEHUST aIFOMUHUS — OKCHJIBI M THAPOKCHJIBI, UX aM(pOTepHOCTh. BakHEHIIHE COMM aTFOMUHUS.
3akperyieHue M CUCTeMaTHh3alis 3HaHWM [0 TIJ1aBe MepBOM: o00Imas XapaKTepUCTHKa METaslioB,
XUMUYECKUE CBOMCTBA METAJJIOB. PellleHne SKCIEpUMEHTAIBHBIX 3a/lay, PEIICHHE YypaBHEHHI.
Crpoenue atoma xenesa. Pusnueckue U xumuueckue cBoictBa. [Ipumenenue xenesza. CoenuHEHUs
xenesa |l u xenesa ll. 'enernyeckue psaapl. KauecTBeHHbIE peaklIMKM HAa MOHBI JKEJ€3a.

Ceolicmea memainioe u ux cOeOUHeHUN (XumMuyecKuilt npakmuxkym)(3 u).

Pemrenne nemnodyex XMMHMYECKUX IpEeBpalleHUM MmO  BapuaHTaMm. lloBTOpeHHMe Ha NpakTuKe
XUMHUYECKUX CBOMCTB METAJUIOB. 3aKpEIUIEHHE 3HAHUM MO PACIIO3HABAHUIO U TOJYYEHHUIO BEIECTB,
3aKpEIUICHUE 3HAHUM 110 XUMUYECKUM CBOMCTBAM BELIECTB.

Hememannwot (26 u)

[Tonoxxenne HemerawioB B Ilepuoanueckoit cucteme, 0COOEHHOCTH CTPOEHUS UX aTOMOB. Psiyibl
D0. Kpucrainuyeckoe CTpOEHHE HEMETAJUIOB — MpPOCThIX BemecTB. Aimorponus. O3oH. Cocras
Bo3ayxa. dusmyeckue cBoicTBa HeMeTauloB. OTHOCUTEIBHOCTh MOHSATHH «METalll» U «HEMETaJl».
XUMHYECKHUE CBOMCTBA HeMeTaIOB. OKHCIUTENIbHBIE CBOMCTBA: B3aMMOJEHCTBHE C METaJIaMH,
BOJIOPOJIOM, MEHEE DJIEKTPOOTPHUIATEIPHBIMU METAJJIaMU, HEKOTOPHIMU CJIOKHBIMU BEIIECTBAMH.
BoccraHoButenbHbIE CBOMCTBA HEMETAUIOB B PEAKUUAX C KHUCIOPOJIOM, CIIOKHBIMH BEIIECTBAMU-
OKUCTUTEISIMU. MakpodsIeMeHThl U MHUKPOIJIEMEHTHI. POJb MHKPO3JIEMEHTOB B JKM3HEACATEIHHOCTU
pacTeHMid, )KUBOTHBIX W yenoBeka. OpraHuueckue BeliecTBa: O€lKH, XKUPbI, yriaeBojsl. DepMeHTHI.
Buramunsbl. 'opmonsl. [lonoxenue B Ilepuonnyeckoii cucreme Jl. . Menneneea. CtpoeHue aroma u
MoleKynbl. Du3nueckue U XUMHUYECKHE CBOICTBa BOAOPOJA, €ro MoiyuyeHue u mpuMmeHenue. Oomas
XapaKTepUCTHKa rajoreHoB. CTpoeHne aTOMOB rajloreHoOB, CTENEHU uX okucieHus. CTpoeHne MoJeKyl
rajJloreHoB. ['aoreHsl — MpOCThI€ BEIIECTBA. 3aKOHOMEPHOCTH B H3MEHEHUHM HMX XHMHYECKUX U
(DUBUYECKUX CBOWMCTB B 3aBUCUMOCTH OT YBEIMYCHHS TOPSIKOBOTO HOMEpa XMMHYECKOTO DJIEMEHTA.
Kparkue cenenust o xiope, 6pome, uone, ¢prope. IlomyueHue xiopoBoaopona. XJI0pOBOJIOPOJ B
npupoje. XJIOPOBOJOPOA U COJsTHAasi KHUCIOTa. XJIOPHUIbI, UX MPUMEHEHHE B HApOIHOM XO3SHCTBE.
[TonyyeHue rajoreHoB METOIOM 3JIEKTPOJIU3a. buonornyeckoe 3HaueHUE rajJoreHOB U UX COEAMHEHUM.
[Ipumenenne ramoreHoB. CTpoeHHME aTroMa KHUCIOpOJa. AJIIOTPONHS KHUCIOpOAA. XapaKTepUCTHUKA
XMMHUYECKHUX CBOMCTB KUCIOpoaa B cBere npenacrasieHuit o0 OBP. [Ipumenenue kucnopona. CtpoeHue
aToMa cepbl. Amtotponus. dusndeckre cBolcTBa pOMONYECKON cephl. XapaKTepUCTHKA XUMHUYECKUX
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CBOMCTB cepbl B cBeTe mpexacraBieHnit o0 OBP. Baxueiimme coeawHEHHS Ccepbl: CEpOBOAOPO,
Cynb(GUIBI, OKCHIBI, CEpPHHCTas KHUCIOTa, CYIb(PUTHI, UX CBOWCTBA, IMOIYYCHHE W TPUMEHEHHE.
Pa30aBneHHass ¥ KOHILIGHTPUpPOBAHHAs cepHas KUCIIOTa, €€ CBOICTBa, IMOJy4eHHE U IpPUMEHEHHE.
Peakuu B3aumopeiicTBusa ¢ cepHor kuciaotoi. CtpoeHrue atoMoB a3ota. CTpOeHHE MOJIEKYJIbl a30Ta.
dusnyueckrue ¥ XMMHUYECKHE CBOWCTBA a30Ta B cBere mnpezcTtaBieHuit 060 OBP. CtpoeHue MoieKysbl
ammuaka. Pusznueckue CBOWCTBA, MOJIY4YEHHE, COOMpAaHME, PAacCHO3HABAaHUE aMMHAKa. XUMHYECKHE
CBOMCTBa aMMHaKa: BOCCTAHOBHUTEJbHBIE U OOpa30BaHME MOHA aMMOHHS IO JOHOPHO-aKIEOTOPHOMY
MexanuzMmy. Comu aMMOHHMA: COCTaB, IMOJNydyeHHE, (U3NYECKHUEe M XHUMHUYECKHE CBOMCTBA.
[IpeacraBurenu. [Ipumenenue B HapoJHOM X03siicTBe. OKCcHabI a30Ta. A30THasA KUCIIOTA, €€ CBOMCTBA U
npumenenue. Hurpatel, cenutpbl. Ctpoenue aroma. Amtotponusi. CpaBHEHHE CBOWCTB U IPHUMEHEHUE
KpacHoro u 6emnoro ¢pocdopa. Xumudeckue cBorictsa pochopa. Oxcun pocdopa (V) u oprodochopnas
kucnora. Comu oprodocdopHoit kucinotel. Dochop B mpupone. Pochopusie ymodpenus. CtpoeHue
aToMa yriepona. Aotponus, cBoOHcTBa Moaudukauuidi — anMasza u rpadurta. VX npumeHeHue.
AMOpOHBIH yriaepoa W ero copra: KOKC, caxa, IPEBECHBIH yroib. AACOpOIMsS M €€ NMPaKTH4YeCKoe
3HaueHue. XHUMHUYECKHe CBoicTBa yriepoma. OKcuibl yriepoaa, HUX CBOWCTBA, MOJNyYeHUE U
npuMmeHeHne. CTpoeHne MOJIEKyJl OKCHUJOB YIJiepoJa. YToJjibHas KHUCIOTa U €€ coiu. Baxuelmme
KapOOHAThI: KalbIIUT, COJA, MOTAll — WX 3HAYeHHEe U NpuMeHeHue. Pacmo3HaBaHue kapOOHATOB.
[lepexon kapOoHaToB B ruapokapOoHaThl M oOpatHO. CtpoeHue aroma. CpaBHEHHE €rO CBOWCTB CO
cBOMcTBaMH aroma yriepona. Kpucraminmueckuili KpeMHUN, CpaBHEHHE €ro CBOMCTB C YIJIEPOJIOM.
[Mpuponusie coenuuenus: kpeMuus: SiO2, CHIIMKATBI ¥ AFOMOCHIIMKATBI. Pa3HOBHIHOCTH CTEKIIA, €ro
npoucxoxaenue. [lomyuenue nemenrta. [IpousBoacTBO M mpumeHeHHe cTekia, ¢apdopa, 1eMeHTa.
3akpemyieHue U CUCTeMaTH3alisl 3HAaHUM [0 TEeMe: CTPOEHHME AaTOMOB HEMETAJlIOB, KOBAJIEHTHAas
HEMoJISIpHAas XUMHUYECKass CBsi3b. PellleHHe OSKCIepUMEHTANbHBIX 3a/lad W ypaBHEHUH peakuui.
[TonroToBka K KOHTPOJIbHOW paboTe. 3aKkperyieHHe W CHCTEMaTH3alus 3HAaHUK 110 TeMe: XUMUYECKUe U
¢dbu3nuecKkue CBONCTBA HEMETAJIOB, XMMHUYECKHUE pPEaKlUM, KOBAJIEHTHAs MOJIsApHas CBsA3b. PernenHwue
SKCIIEPUMEHTAJIbHBIX 331a4 U ypaBHeHU. [loaroroBka k KoHTpoabHOU padote. Pabora Haa ommOkaMu.

Ceoitcmea nememainoe u ux coeournenui (3 u).

Pemienne okcnepumeHTanbHBIX 3amad 1o Teme «lloarpymma kucimopoma». Pemenue
SKCIIEPUMEHTANbHBIX 3amau nmo teme «lloarpymma asora u yriepona». 3akpelUieHHE 3HAHUM IO
MIOJIYYEHUIO U PACIIO3HABAHUIO ra30B.

Opzanuueckue éewjecmea (12 u)

BemectBa oprannuyeckue M HeopraHuueckue. IlpuumHBI MHOrooOpaszusi OpraHMYECKHX
coequHEHN. BaneHTHOCTh. XMMHYECKOE CTPOCHHME OPraHMYECKHX COEINMHEHUN. MonekyispHble U
CTPYKTypHBIE (OpPMYJIBl OpPraHMYECKUX COEIMHEHUH. [OMOJIOrMYecKuil psJa TpenesbHbIX V/B.
Pagukansl. M3omepsl 1 uzomepus. @U3NYecKUe U XUMUYECKUE CBOWCTBA. MeETaH M JTaH: CTpPOEHHE
Mouiekyn. ['opeHre merana u 3raHa. [Ipumenenne merana. XMMHUYECKOE CTPOCHHUE MOJIEKYJIbI STUIICHA.
JIBoliHas cBsaA3b. B3aumopneiicteue stwieHa ¢ Boaou. [lomumepusanus stwiena. Ilonmmstriien u ero
3HaueHue. [loHsATHME O MpenenbHBIX OJHOATOMHBIX CHMpPTaX Ha MpHUMEpPE METaHOJa M 3TaHoJja.
Tpexatomuslii criupt rmnepuH. OKHCIEHUE 3TUIOBOTO CHUpPTa B YKCYCHBIM ampaeruf. llonstue o6
anpreruiax. OKucieHne anbaeruia B KucioTy. OJHOOCHOBHbBIE HENpeaebHbIE KapOOHOBBIE KUCIOTHI
Ha TIpUMepe YKCyCHOM Kkuciorel. Ee cBolictBa u mnpumeHenue.  (CreapuHOBas KHCIIOTa Kak
MIPE/ICTaBUTENb KUPHBIX KapOOHOBBIX KUCIOT. Peakuus srepuduxanuu. [ToHsTre 0 cI0XHBIX dpupax.
[TonsTre 06 aMuHOKKCIOTaX. Peakinu monukoHAeHcauu. benku, ux cTpoeHue u OMoIoruueckas poib.
[lentuanas cBs3p u nonunentuasl. [lepBuunas cTpykrypa OenkoB. buonorndyeckue GyHKIIMN OEIKOB.
CBoiicTBa O€JIKOB U KaueCTBEHHbIE peakiuu Ha Oenku. [Tonarue o6 yrieBoaax. I'mroko3a. Ee cBoiicTBa
n 3Hayenwe. Kpaxman wu wnemmonosa. Mx Owuonorudeckas poab. Ilomumepsl mnpupojgHbie U
CUHTeTHUEeCKHEe. Peakuuu noaumepusanuu W ToJIMKOHAeHcanuu. [lmacTmMaccel M BOJIOKHA.
3akperieHue U cucTeMaTh3alus 3HaHuil. Pemenne skcepuMeHTanbHbIX 3a7ay.

3akpennenue (6u)

O0600611eHre, 3aKperieHne U CUCTeMaTu3alus 3HaHui 1o Kypcy xumun 9 kiacca. [loBropenue
npoiaeHHslx TeMm: Ilepuonnueckuii 3akoH u Ilepuoguyeckas cucreMa, BHJbl XUMUYECKUX CBSI3EH U



TUIBI KPUCTAUIMYECKUX PEIIETOK, THUIBI XMUMHUYECKUX PEaKLUUH, KIACChl XMMHUYECKUX COCAMHEHUU.
Perenne skcriepUMEHTANIBHBIX 3a/1a4, PEIICHUE YPAaBHEHUM pEaKIyil.

Mesicnpeomemnuie céasu

Peanuzanus MEXIpPEIMETHBIX CBsI3el NMPU M3y4CHUHM XMMHUH B 8 U 9 Kiacce OCYLIECTBISETCS
4YCpe3 HUCIIOJIb30BaHUC KakK O6H_[I/IX C€CTCCTBCHHO-HAYYHBIX HOHSITI/II?I, TaK H HOHSITI/II‘/JI, ABJIAOIIUXCA
CHCTEMHBIMH JJIsl OTJIEIIBHBIX IPEIMETOB €CTECTBCHHO-HAayYHOro [uKiia OOIe eCTeCTBEHHO-HayYHbIe
MOHSTHSI: HAYYHBIN (DAaKT, THIIOTE3a, 3aKOH, TEOPUS, aHATN3, CHHTE3, KJIaCCH(UKAIUS, TIEPUOTUIHOCTD,
HaOJI0/ICHHE, IKCIICPUMEHT, MOJCIMPOBAHUE, M3MEPEHUE, MOJIEINb, SBJICHHE, MapHHUKOBBIA 3(deKT,
TEXHOJIOTUs, marepuanbl Dusuka: Marepus, aroMm, 3JEKTPOH, IPOTOH, HEUTPOH, HOH, H30TOIL,
PaIMOaKTHBHOCTD, MOJIEKYJIA, DJICKTPUYCCKHH 3apsii, MPOBOJHHMKH, HMOJYINPOBOIHHUKH, JAUDICKTPUKH,
(OTOdTIEMEHT, HHIUKATOpP, BELIECTBO, TEJ0, 00BEM, arperaTHoe COCTOSIHHE BEILEecTBa, a3, pacTBOP,
PacTBOPHMOCTb, KPUCTAIIMYECKash PEHIETKA, CIUIaBbl, (PU3NYECKHE BEIMYHMHBI, CAUHHIBI H3MEPCHHS,
KOCMHYECKOE IIPOCTPAHCTBO, IIaHeThl, 383161, Conniie. buonorus: ¢porocunres, npixanue, bnochepa,
IKOCHCTEMa, MUHEPAJbHBIC YIOOPECHUs, MUKPOIJIEMEHTBI, MAaKpPO3JIEMCHTHI, MUTATCIbHBIC BEIIECTBA
I'eorpadus: armocdepa, ruapochepa, MUHEpabl, TOPHBIE TOPOIbI, TOJE3HBIE UCKOMAEMbIE, TOIUINBO,
BO/IHBIC PECYPCHIL.

IInanupyembie pe3yJibTaThbl 0CBOCHHS Y4eOHOI0 NpeaMera

Juunocmuuie pezyromamor Q0yuarowuiica NOaYUUM GO3MONCHOCHb 0114 (HOpMUPOBAHUA
credyrwuux auunocmuvix YY/I:

. oTpeJieIeHue MOTHBALIMU H3y4YeHUsI y4eOHOro MaTepHuaa;

. OLIEHUBAaHME YCBaMBAEMOI'0 y4eOHOro MaTepralia, UCXOs U3 COLUAIBHBIX M IMYHOCTHBIX
IIEHHOCTEH;

. MOBBIIIEHUE CBOEr0 00pa30BaTEILHOTO YPOBHS W YPOBHS TOTOBHOCTH K H3YYEHUIO
OCHOBHBIX UCTOPUYECKHUX COOBITHI, CBSI3aHHBIX C Pa3BUTHEM XMMUU M OOIIECTBA;

. 3HAHHE NIPABUJI IOBEICHUS B YPE3BBIYANHBIX CUTYALHAX;

. OLIEHUBAHHE COLMAIBHONW 3HAYMMOCTH POoQeccuii, CBA3aHHBIX C XMMHUCH;

. BJaJIeHHE TMpaBWJaMH O€30MacHOro oOpalleHHs C XUMHMUYECKUMM BELIeCTBAMH U

000pyI0BaHUEM, TTPOSIBIICHUE DKOJIOTHUYECKOU KYIbTYPHI .
Memanpeomemmnbwie pe3yibmanol

PerynsiTuBHbie

Obyyarowuiics NOIYUUM 03MONACHOCb 01 PopmMuposanus ciedyiouwux pecyaamusHolx YV/[:

. LeJIeNoJIaraHye, BKJIIOYas IOCTAHOBKY HOBBIX Iieliel, ImpeoOpa3oBaHUE MPAKTHYECKON
3a/la4yd B II03HABATEJIbHYIO, CAMOCTOSATEIbHBIN aHAIU3 YCIOBUN JOCTHIKEHMS LEIM HA OCHOBE y4€Ta
BBIJIEJICHHBIX YUUTEJIEM OPUEHTHPOB JEUCTBUS B HOBOM y4eOHOM MaTepuale;

. IUTAHUPOBAHUE MYTH TOCTHKEHUS LeJIeH;

° YCTaHaBJICHUC IEJIEBBIX IIPpUOPUTETOB, BBIJICJICHHUEC AJIbTCPHATUBHBIX croco00B
JOCTHIKEHUS LIeIH U BBIOOP Hanbouee 3¢hdekTuBHOrO crioco0a;

. YMEHHE CAMOCTOSTETFHO KOHTPOJIMPOBATH CBOE BPEMSI M YIIPABIIATH MM,

. yMEHHUE IPUHUMATh PEIIeHUs B IPOOIEMHON CUTYallUH;

. MIOCTaHOBKA y4eOHBIX 33/1a4, COCTABJICHUE IUIaHA U TIOCIIEI0BATEIFHOCTH ACHCTBIH;

. opranu3zanys pabouero Mecra MnpH BBHIIIOJIHEHUH XUMHUECKOTO SKCIIEPUMEHTA;

. MPOTHO3MPOBAHNE PE3YNIBTAaTOB O0yUYEeHNs], OIEHMBAHNE YCBOGHHOT'O MaTepHaia, OI[eHKa

Ka4yecTBa U YPOBHs MOJYYSHHBIX 3HAaHUH, KOPPEKIU IJIaHa U crioco0a AeHCTBHS PH HEOOXOJUMOCTH .
[ToznaBarenbHble  OOydaromuiics TMOMYYUT BO3MOXKHOCTH Uil  (POPMHUPOBAHUS  CIEIYIOIIUX
Imo3HaBaTenbHBIX Y Y /I:

. MTOKCK U BBIJEJIEHNE UH(POPMALIIH;



. aHaJM3 YCJIOBUH M TpeOOBaHMIA 3a/1auu, BBIOOP, COMOCTaBICHUE U 0OOCHOBAHUE CIIOCO0a
pelIeHuUs 3a/1a4H;

. BBIOOp Hambosee HSPQPEKTHUBHBIX CIIOCOOOB pEIICHUs 3aJa4d B 3aBUCUMOCTH OT
KOHKPETHBIX YCIIOBUM;

. BBIIBIDKEHHE M 000CHOBaHHUE TUIIOTE3bI, BBIOOP criocoba e€ mpoBepKH;

. CaMOCTOSITENIbHOE ~CO3/IaHUE aJrOpuTMa JESATEIBHOCTH TMPH PEIIeHHH MpodiieM
TBOPUYECKOT'O ¥ MIOMCKOBOT'O XapaKTepa;

. YMEHUS XapaKTepPH30BaTh BEIIECTBA [0 COCTABY, CTPOCHUIO U CBOMCTBAM;

. ONKCHIBAHUE CBOWCTB: TBEPHBIX, KHUJIKHX, Ta3000pa3HbIX BEIIECTB, BBIICICHHE WX
CYIIECTBEHHBIX MPU3HAKOB;

. M300paXkeHNe COoCTaBa MPOCTEHIIMX BEUIECTB C TMOMOINBI0 XUMHUYECKUX (GOpMYyT U
CYITHOCTH XMMHUYECKUX PEAKIU C TOMOIIBIO XUMHUYECKHX YPaBHEHUH;

. MpPOBEJICHUE HAOJIO/ICHUH, OMNHMCAHME NPU3HAKOB U YCIOBUH TEUEHUS XUMHUYECKHX

peaKiuii, BBHIMOJHEHUE XMMHUYECKOTO ASKCIIEPHMEHTA, BHIBOJBI Ha OCHOBE aHaIW3a HaOJIOJCHUHN 3a
HKCIIEPUMEHTOM, PEIICHUE 33]1a4, OJIyYeHnEe XUMUYECKON HH(pOpMalK U3 Pa3IMuHbIX UCTOYHHKOB;

. YMEHHE OPraHU30BbIBATH UCCIIEA0BAHUE C LIEJIbIO IPOBEPKU TUIIOTES;

. yYMEHHE JIeNIaTh YMO3aKIIIOUeHUs (MHAYKTUBHOE U MO aHAJIOTHH) U BBIBOJIBI;

. YMEHHE OOBEKTHBHO OIEHUBATH MH(POPMAITUIO O BEIIECTBAX M XUMHUYCCKUX IpoIieccax,
KPUTHYECKH OTHOCUTHCS K TICEBIOHAYYHON HHpOpMALIUH.

Kommynuxamuenuoie

Obyuarowuiicsa noay4um G03MONCHOCHb OJisl POPMUPOBAHUS Ce0YIOUWUX KOMMYHUKAMUBHBIX

VVII:

® IIOJIHOC U TOYHOC BBIPAXKCHHUC CBOUX MBICIIEH B COOTBETCTBHH C 3ala4aMi U YCJIIOBUSIMU
KOMMYHUKAIIUU;
® AACKBATHOC HUCIOJIB30BAHUEC PCYCBBIX CPEACTB I YYaCTUA B OUCKYCCHU H

apryMeHTallMuy CBOEH MO3ULIMU, YMEHUE NPEACTABISITh KOHKPETHOE CO/IEpKAHHUE C COOOIEHUEM €ro B
NUCbMEHHOM M yCTHOH (opMe, olpesesieHne crioco00B B3aUMOIEHCTBHSI, COTPYAHUYECTBO B TIOUCKE U
cbope nHpOp™MaIuy;

. OIlpeJieJIeHue CIoco0OB  B3aUMOJICMCTBUS, COTPYAHHYECTBO B IIOMCKE M cOope
uH(popMaluy, Yy4yacTHe B JUaliore, IUIAHUPOBaHME OOIIMX CHOco00B paboThl, MpPOSBIECHUE
YBAKUTEIBHOTO OTHOILIEHUS K JPYTUM YYaIUMCS;

. ONMCAaHUE COJIEP’)KAHUS BBINOJHSAEMBIX JEMCTBHM C 1EIbI0 OPHUEHTUPOBKH B
IIPEIMETHONPAKTUYECKON NEATEIBHOCTH;

. YMEHHS YUUTHIBaTh pa3Hble MHEHMS U CTPEMHUTHCSI K KOOPAMHALIUN PA3IUYHbBIX TO3UIMH
B COTPYIHUYECTBE;

. (dbopMynpoBaTh COOCTBEHHOE MHEHHE U TIO3UIIMIO, apTyMEHTHPOBATh U KOOPAUHUPOBAThH
e€ ¢ MO3UIUAMM TMapTHEPOB B COTPYJHHUYECTBE NPHU BBIPAOOTKE OOIIEro pEeLIeHHs B COBMECTHOM
NeSITENIbHOCTH;

. OCYILLECTBIATh B3aMMHBIH KOHTPOJIb M OKa3blBaTh B COTPYAHUYECTBE HEOOXOIMMYIO
B3alMOITOMOIIIb;

. IUTAHUPOBATh OOIIME CIOCOOBI pabOTHI; OCYHIECTBIATh KOHTPOJb, KOPPEKIHUIO, OLIEHKY
necTBuil mapTHEpa, yMeTh yOeK1aTh;

. UCIOJb30BaTh aJIEKBATHBIE SI3BIKOBBIE CpEACTBA JJIi OTOOpaK€HHs CBOMX YYBCTB,
MBICJIE, MOTHBOB M TIOTpPEOHOCTEW; OTOOpakaTh B peud (OmHcaHue, OOBSICHEHWE) COIEp)KaHHE
COBEepIIaeMbIX JeHCTBUH, Kak B (popMe TPOMKOH COIMATU3UPOBAHHOM peun, Tak U B opMe BHYTPEHHEN
peuu;

. pa3BUBaTb KOMMYHHMKaTHUBHYIO KOMIIETEHIMIO, MCIOJIb3Ysl CPEACTBA YCTHOM H
MMCbMEHHOW KOMMYHHUKAIMHM TMpH paboTe ¢ TEeKCTaMu y4eOHHWKa U JOIMOJIHUTENbHON JIUTEpaTypoil,
CIPAaBOYHBIMHU TAOIUIIAMHU, MPOSIBIISATH TOTOBHOCTh K YBaXEHHUIO MHOW TOYKM 3pEHHUS MPHU 0OCYKICHUN
PE3yJIbTaTOB BBIITOJIHEHHOW pabOTHI.

Ilpeomemnvimu pesynomamamu u3zyyenus npeomema «Xumusa» 6 8 Knacce AGNANOMCA
cneoyrouiue yMeHu:
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1. B no3nasamenvHotl cghepe:

* JaBaThb OMPCACIICHUA N3YUYCHHBIX MMOHSATHUH: BCIICCTBO (XI/IMI/I‘-IGCKI/Iﬁ QJICMCHT, aTOM, MOH, MOJICKYJIA,
KpuctalllIndeCKas peleTKa, BCEIICCTBO, IIPOCTHIEC MW CIOXHBIC BCHIECCTBA, XHMHUUYCCKaA (bOpMy.]'Ia,
OTHOCHUTCIIbHAA aTOMHaA MacCa, OTHOCUTCIIbHAA MOJICKYJIIpHAaA MacCa, BAJICHTHOCTb, OKCHUbI, KUCJIOTHI,
OCHOBAaHHU, COJIn, aM(bOTepHOCTB, HHAWKATOp, HepI/IOI[I/ILIeCKI/Iﬁ 3aKOH, IIEpHOAHNYECKas CHCTEMA,
nepuoanvcCKas Ta6n1/1ua, H30TOIIbl, XUMHUYCCKAA CBA3b, 3JICKTPOOTPULATCIIbHOCTD, CTCIICHL OKHUCJICHHA,
BJ'ICKTpOJ'H/IT); XUMHYECCKasd peaKIusa (XI/IMI/I‘ICCKOC YpaBHCHHEC, TCHETUYCCKasA CBs3b, OKHCIICHHC,

BOCCTAHOBJIEHHE,  JJEKTPOJIUTHYECKas  JUCCOLMALIMSA,  CKOPOCTh  XUMHUYECKOW  peaklun);
OIUCBIBATh JJ€MOHCTPALMOHHBIE U CAMOCTOSATEJIBHO IPOBEIECHHBIE SKCIEPUMEHTBI, MCIONb3YS IS
3TOrO €CTECTBEHHBIN (pycckuit, POJIHOI) A3BIK 51 A3BIK XUMUU;
OIUCHIBATh U pa3lIMyaTh M3Y4YECHHBIE KJIACChl HEOPIaHWYECKUX COEJUHEHUH, IPOCTbIE M CIIOKHBIE
BELIECTBA, XUMHUYECKHE peaxkuuu;
: KJ1accu(puupoBaTh U3y4CHHbIE 00BEKTHI u SBJICHUS;
HAOII0AaTh JIEMOHCTPUPYEMBIE M CAMOCTOSITENIbHO MPOBOJUMBIC OIBITHl, XUMHUYECKHE PEAKIIHH,
IIpoTeKaroIue B npupoe U B ObITY;

JieNiaTh BBIBOABI M YMO3AKJIIOUEHHUS W3 HAONIONCHHA, M3YYEHHBIX XUMHYECKHX 3aKOHOMEPHOCTEH,
IIPOrHO3MPOBaTh CBOMCTBA HEU3YYEHHBIX BEILECTB 110 AHAJIOIMM CO CBOWCTBAMU H3Y4YCHHBIX;
CTPYKTYpUPOBaTh HM3yYCHHBIH MaTepual M XUMHYECKYI0 HH(OpPMAIHIO, MOJYYCHHYI0 U3 JPYTruX
HUCTOYHUKOB;
* MOJEJIUPOBAaTh CTPOCHHE ATOMOB 3JIEMEHTOB IEPBOT0 — TPETHETO MEPUOJIOB (B paMKax M3y4EHHBIX
nojoxeHut reopun 3. Pezepdopna), crpoeHne npocTeimmx MoaeKy.

2. B yennocmuo-opuenmayuonuHou cgepe:
aHAJIM3UPOBaTh U OLEHUBATh IIOCIEJACTBUS JUISI OKpYXarolled cpeapl ObITOBOH U
IIPOU3BOJICTBEHHOH JIEATEILHOCTH YeJIOBEKa, CBA3aHHON C epepaboTKON BEILECTB.

3. B mpyoosoii chepe:
* IPOBOJIUTH XUMHUYECKUH IKCTICPUMEHT.

4. B cghepe b6ezonacnocmu sHcuzHeOesimenibHOCmu.:
OKa3bIBaTh MEPBYIO IMOMOIIb TNPHU OTPABICHHUAX, OXKOTaX W JAPYrUX TpaBMax, CBSI3aHHBIX
BEIIIECTBAMH M JIAOOPATOPHBIM 000PYIOBAHUEM.

OTHCHIBATh CBOMCTBA TBEPIBIX, )KUJKHUX, Ta3000pa3HBIX BEIIECTB, BBIACTSAS UX CYIIECTBEHHBIC
MPU3HAKY;

* XapaKTepr30BaTh BEIECTBA MO COCTaBYy, CTPOCHHUIO M CBOMCTBAM, YCTaHABIMUBATH MPUYHMHHO-
CJICJICTBEHHBIC CBSI3M MEX/IY JJAHHBIMH XapaKTEPUCTUKAMHU BEIICCTBA;

* PACKpBIBaTh CMBICII OCHOBHBIX XHMHUYECKUX TOHSATHUH «aTOM», «MOJEKYIa», «XUMHYECKUN
AIIEMEHTY, IPOCTOE BEIIECTBOY, «CIIOKHOE BEIIECTBOY, «BAIIEHTHOCTHY, HCITOJIB3YsI 3HAKOBYIO CHCTEMY
XHMUH;

* H300pakaTh COCTaB MPOCTEHIIMX BEIIECTB C MOMOIIBI0 XUMHUYECKUX (OPMYII M CYIIHOCTH
XUMHUYECKHUX PEaKIHi ¢ TOMOIIbI0 XUMUYECKIX YPABHEHUH;

* BBIYHCIIATH OTHOCHTEIBHYIO MOJICKYIIIPHYIO ¥ MOJIIPHYIO MAacChl BEIIIECTB, & TAK)KE MaCcCOBYIO
JIOJTI0 XMMHYECKOTO 3JIEMEHTa B COeIMHEHUSAX /TSl OLIEHKH WX MPAKTUYECKOW 3HAYUMOCTH;

* CpaBHUBATH 110 COCTABY OKCHJIbI, OCHOBAHHSI, KHCJIOTHI, COJIN;

* KJI1accu(UIUPOBATH OKCUABI M1 OCHOBAHHUS 110 CBOMCTBAM, KUCIOTHI M COJIA TIO COCTaBY;

* ITOJTH30BATHCSI JTAOOPATOPHBIM 000PYTIOBAaHUEM M XUMHUYECKON TIOCY/I0H;

* POBOJIUTh HECIIOKHBIE XWMHUYECKHUE OIBITHl W HAOMIOJEHUS 3a W3MEHEHUSMU CBOWCTB
BEIIECTB B MPOIIECCe UX MPEBPANICHHI; COOJII0IaTh MpaBHUjIa TEXHUKN 0€30IMaCHOCTH TIPH MPOBEICHUN
HaOII0IEHUH U OTBITOB;
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* pa3IMyaTh HKCIEPUMEHTAJIBbHO KHUCJIOTHI U HIENOYM, IMOJIb3YSICh MHAMKATOPAMH; OCO3HABAThH
HE00X0AMMOCTh COOJIOICHHS Mep 0€30MaCHOCTH IPY OOPAIIEHUH C KUCIOTaMHU U IIEI0YaMH.

* pacKpbIBaTh CMbIC nepuoauyeckoro 3akona J[. . Menneneesa;

* ONHCHIBATh M XapaKTEPHU30BaTh TAOIMYHYIO (OpPMY MEPHOAMYECKOW CHCTEMBI XMMHUYECKHUX
3JIEMEHTOB;

* XapaKTEpU30BaTh COCTAB ATOMHBIX AJIEP U PACIIPEAEICHUE YUCIIA AIEKTPOHOB I10 3JIEKTPOHHBIM
CJIOSIM aTOMOB XMMMUYECKHX 3JIEMEHTOB MaJIbIX MEPUOJIOB MEPUOANYECKON CUCTEMBI, a TAKXKE Kajaus U
KaJIbLIMS;

* pa3MyaTh BHUABl XUMHUYECKON CBA3U: HOHHYIO, KOBAJEHTHYIO IOJISIPHYIO, KOBAQJIECHTHYIO
HENOJISIPHYIO U METAJUIMYECKYIO;

* U300pakaTh ANEKTPOHHO-MOHHBIE (OPMYJIbI BEIIECTB, OOPA30BAHHBIX XUMUYECKUMHU CBS3SIMU
pa3HOro BUAA;

* BBISIBJISITh  3aBHCHMOCTHh CBOWCTB BELIECTB OT CTPOCHUS HMX KPUCTAIUIMYECKUX PEHIETOK:
MOHHBIX, AaTOMHBIX, MOJIEKYJISIPHBIX, METANINYECKHX;

* XapaKTepU30BaTh XUMUYECKHE 3JIEMEHTHI U UX COCAUHEHUS HAa OCHOBE IOJIOKEHHUS JIEMEHTOB
B [IEPUOJMYECKON CUCTEME U OCOOEHHOCTEN CTPOEHNUS UX aTOMOB;

* XapaKTepu30BaTh HAy4YHOE M MHUPOBO33PEHUYECKOE 3HAYEHUE MEPUOJAMYECKOr0 3aKOHa U
MEPUOINYECKON CUCTEeMBbI XUMHUUecKuX anemMeHToB JI. V1. MenneneeBa; * OOBSCHATh CyTh XMMHUYECKUX
MIPOLIECCOB U UX MPUHIUMHAILHOE OTJINYUE OT (PU3NYECKUX;

* Ha3bIBATh MIPU3HAKHU U YCIOBUS MMPOTEKAHUSA XUMUYCCKUX PEAKIINN;

* YCTaHaBJIUBAaTh NPUHAIIECAKHOCTh XMMUUECKOM PEaKIMU K ONPEACIEHHOMY THUITY 110 OHOMY U3
KJ1acCU()MKAMOHHBIX MPU3HAKOB: 1) 110 YHCIY M COCTaBY MCXOJHBIX BEUIECTB M MPOIYKTOB PEAKINH
(peakuuu COENWHEHUs, Pa3NIOKEHHUs, 3aMEUICHUs U OOMeHa); 2) O BBIICICHHUIO MM MOTJIOUICHUIO
TEIUIOTHI (PEaKMU HK30TEPMUUYECKUE M IHAOTEPMHUYECKHE); 3) MO M3MEHEHHMIO CTEIEHEW OKHCIICHHS
XUMHUYECKHUX 3JIEMEHTOB (PEeaKIMy OKHCIUTEIbHO-BOCCTAHOBUTENbHBIE); 4) M0 00paTUMOCTH Ipoliecca
(peaxmuu oOpaTuMbIe M HEOOPATUMBIE),

* COCTaBJIATh YPaBHEHHUS SJICKTPOIUTHUECKON TUCCOMALUN KUCIIOT, HIEI0YEH, COJIeH; MOIHbIE U
COKpalIEHHbIE MOHHBIE YpaBHEHUS peakuuil oOMeHa; ypaBHEHHUS OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peaKIuii;

* IPOTHO3UPOBATh MPOAYKTHl XMMHMUECKHUX peakuud 1o Qopmyiam/Ha3BaHUSM HCXOAHBIX
BEIIECTB; OMPEIEsITh HCXOIHBIE BELIECTBA 1O (opMyliaM/Ha3BaHUSM MPOAYKTOB PEaKIINH;

* COCTaBJIATh ypPaBHEHUS pEaKUUH, COOTBETCTBYIOIIMX IOCJIEI0BATENLHOCTH («IIEMIOYKE))
MpEBpAIICHUI HEOPraHUYECKUX BEUIECTB PA3IUYHBIX KJIACCOB;

* BBISIBJISITh B TIPOILIECCE DSKCIEpPUMEHTa IMPU3HAKH, CBHUAETEIbCTBYIOIIME O MPOTEKaAHUU
XUMHUYECKON pEeaKIuu;

* IPUTOTOBJIATH PACTBOPBI C ONPEIEIEHHON MaCCOBOU J10JIEH PAaCTBOPEHHOTO BEILIECTBA;

* OIIPENENSATh XapaKTep CPelbl BOAHBIX PACTBOPOB KUCIIOT M LIENOYEH IO U3MEHEHUIO OKPACKH
UHUKATOPOB;

* IPOBOJAUTh KAYECTBEHHBIE pEAKIUHU, MOJATBEPKAAIONIME HAIWYMEe B BOAHBIX pPACTBOpAX
BELIECTB OTAEJIbHBIX HOHOB

* ONpPEACNATh MPUHAIICKHOCTh HEOPTraHMYECKMX BEUIECTB K OJAHOMY M3 H3YyYEHHBIX
KJIACCOB/TPYIIIT: METAJIJIbl U HEMETAJUIbI, OKCHJIbI, OCHOBAHUS, KUCIIOTHI, COJIH;

* COCTaBJIATH (POPMYIIBI BEIIECTB 110 MX HA3BAHUSIM;

* ONPEIENSTh BAJIGHTHOCTh U CTETIEHb OKUCIIEHUS JIEMEHTOB B BEILIECTBAX;

* COCTaBJIATH (OPMYIIBI HEOPTAHUUIECKHX COSTUHEHUHN MO BAJICHTHOCTSIM M CTETICHSM OKUCIICHHS
AJIEMEHTOB, a TAaKXXe 3apsiiaM MOHOB, YKa3aHHBIM B TaOJMIIE pAaCTBOPUMOCTH KHCJIOT, OCHOBaHUI M
CoOJICH;

* OOBSICHATh 3aKOHOMEPHOCTHM HW3MEHEHHUs (PU3MYECKMX W XHUMHYECKMX CBOWCTB MPOCTHIX
BEIIECTB (METaNIOB M HEMETAJUIOB) M MX BBICHIUX OKCHJIOB, OOPAa30BaHHBIX JJEMEHTaMU BTOPOTO U
TPETHETO MEPHOIOB;

* Ha3pIBaTh OOIIME XUMHYECKHE CBOMCTBA, XapaKTEepHBIC AJS TPYII OKCHIOB: KHUCIOTHBIX,
OCHOBHBIX;
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* Ha3bIBaTh OOIME XWUMHUYECKHE CBONCTBA, XapaKTepHbIC I KaXJAOro U3 KIACCOB
HEOPraHWYECKUX BEILECTB: KUCJIOT, OCHOBAaHUM, COJIEH;

* IPUBOJUTh MPUMEPHI PEAKIUM, MOATBEPKAAIONIMX XUMUUYECKHE CBOMCTBA HEOPTraHUYECKUX
BEILIECTB: OKCHIOB, KHMCIIOT, OCHOBAaHHUM U COJICH;

* ONpPENENIATh  BEHIECTBO-OKUCIUTEIb M  BEIIECTBO-BOCCTAHOBUTEIb B  OKHCIUTEIBHO-
BOCCTAaHOBUTEJIBHBIX PEAKIUAX;

* COCTaBIIATh OKHUCIUTEIbHO-BOCCTAHOBHUTEIIbHBIA OaaHc (1 M3YYCHHBIX pEaKIui) 10
MPEJI0KEHHBIM CXEMAM PEAKLIHIA;

* IPOBOJUThL JA0OPATOPHBIE OMBITHI, IMOATBEPKIAIOIINEG XHMHYECKHE CBOWCTBA OCHOBHBIX
KJIACCOB HEOPTAHUYECKUX BELIECTB;

Ilpeomemuvimu pesynomamamu usyueHus npeomema «Xumusy 6 9 Kuacce aenawomcs
cnedyrujue ymeHus:

1. B no3nasamenvhotl cghepe:

JaBaTh OINPENEICHUs W3YyYCHHBIX MOHATHI: BEIIECTBO (XUMHUYECKUH 3JEMEHT, aTOM, HOH,
MOJIEKYJIa, KPUCTAJUTMYECKas PEIIETKa, BEIIeCTBO, IMPOCTHIE U CIIOXHBIE BEIISCTBA, XUMHYECKAas
dbopMmyrna, OTHOCHTEIbHAs AaTOMHAs Macca, OTHOCUTEIIbHAs MOJICKYJSpHAs Macca, BaJICHTHOCTb,
OKCHJIBI, KHCJIOTBI, OCHOBAaHHS,  COJH, aM(OTEPHOCTh, WHAUKATOP, TMEPUOJUICCKUI 3aKOH,
NepUoIMYecKas  CHCTeMa,  [epHoAMYecKas  TaOjuIa,  M30TONbBI,  XHMMHU4YECKas  CBS3b,
ANEKTPOOTPHUIATEIILHOCTh, CTEICHb OKHUCIICHHWS, OSJICKTPOJNT); XHMHYECKas peakimus (XHMHUYECKOES
ypaBHCHHE, T'EHETUYECKasl CBS3b, OKUCIICHUE, BOCCTAHOBJICHUE, AJICKTPOJIUTUYECKAS JIUCCOLIMAIIMS,

CKOPOCTH XUMUYECKON peakuun);
OMUCHIBATh JIEMOHCTPALIMOHHBIE M CAMOCTOSITENIBHO IPOBEACHHBIE IKCIIEPUMEHTHI, UCIONb3YS s
3TOTO €CTECTBEHHbIN (pycckuit, POIHOM) SI3BIK 51 SI3BIK XHAMWU;
ONUCHIBaTh U PA3IMYATh M3YUYEHHBIE KJIACCHI HEOPTAaHMYECKUX COCAMHEHUH, MPOCTbIE M CIIOKHbBIE
BEILIECTBA, XUMUYECKHE peakuuu;
: KJIacCU(UITUPOBATH M3y4YEHHBIE 00BEKTHI u SIBJIICHMS;
HAOIIOAaTh JIEMOHCTPUPYEMBIE M CAMOCTOSITENIbHO TPOBOJUMBIE OIBITHl, XUMHUYECKHE PEAKIINH,
MIPOTEKAIoLINe B pupoje u B OBITY;

JIeJ1aTh BBIBOJBI M YMO3AKJIIOUEHHS W3 HAOJIOJEHUHN, M3YYEHHBIX XMMHMUYECKHUX 3aKOHOMEPHOCTEH,
IIPOrHO3MPOBaTh CBOMCTBA HEM3YYEHHBIX BEIIECTB 110 AaHAJIOTMM CO CBOWCTBAMU M3YYEHHBIX;
CTPYKTYpUPOBaTh H3Y4YEHHBIH MaTepual M XHUMHUYECKYI HH(OpMalMio, MOIYyYEHHYIO W3 APYTUX
HCTOYHUKOB;
* MOJIEJIUPOBaTh CTPOCHHE ATOMOB DJIEMEHTOB IEPBOT0 — TPETHETO MEPUOJIOB (B paMKax M3y4EHHBIX
nojoxeHut reopun 3. Pezepdopra), cTpoeHne npocTeimmx MojaeKy.

2. B yennocmmuo-opuenmayuouHou cgepe:
aHAJIM3UPOBaTh U OLEHUBATh TMOCIEIACTBUS JUISI OKpYXarolled cpeapl OBITOBOH U
IIPOU3BOJICTBEHHOH JIEATETLHOCTH YelIOBEeKa, CBA3aHHON C epepaboTKON BEILECTB.

3. B mpyoosoii cghepe:
* IPOBOJIUTH XUMHUYECKUH IKCTIEPUMEHT.

4. B cghepe b6ezonacnocmu sHcuzHedesimenrbHOCmu.:

OKa3bIBaTh IEPBYIO TOMOIIb TPH OTPABJICHUSX, OXKOTaX M JAPYTUX TpaBMax, CBS3aHHBIX C
BElIeCTBaMU U J1a00paTOPHBIM 000PYIOBAaHUEM.
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TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC (70 YACOB)
Ha3zeanue Tema ypoxa Ocnoenbie euovt oesasmenvnocmu | Hcnonv3os
pazoena odyuarwuxcs aHue
0oopyooea
RHUA
uenmpa
«Touka
Pocmay
Beeoenue (5u) | 1.IIpeomem xumuu. | Ciyimanue oObICHCHHH yUUTEISL.
Bewecmaea. CamocTtosaTenbHas padoTa ¢ y4eOHUKOM.
OO0bsicHeHHE HAOII0TAEMBIX SIBJICHHIA.
2lpespawenus Pabora ¢ pa3naTouyHbIM MaTepHAIOM.
gelyecns. Pore Cnymanue 00bsICHEHUN YUUTETIs.
YUMUL 6 JICUSHU | CanvocTosTenbHAS PabOTa ¢ yUeGHHKOM.
yenoseKd.
3. Kpamkuii ouepx | Cnymanue oObsICHEHUH YyUUTEs.
ucmopuu pazsumusi | CaMoCTOsATeNbHAs padoTa ¢ y4eOHUKOM.
Xumuu. OTbéop u cpaBHEHHE MaTepuana IO
HECKOJIbKUM MCTOYHHUKAM.
4.11CX2 A | Cnymanue 0ObsICHEHUH yUUTesl. Jatuuk
Menoeneesa. 3naxu | CamoctosiTenbHast paboTa ¢ y4eOHHUKOM. | BBICOKOM
XUMUYECKUX Pabora c Tabnuueit Menaeneena. TeMIeparyp
91eMEHMO8. Pabota ¢ kaproukamu. bl, JlaTumk
TeMIeparyp
BI
IIJIATUHOBBIN
5. Xumuueckue A
Hau3 Gopmyi.
Gopmynsi.
Omuocumenvras Perienne TEKCTOBBIX KOJIMYECTBEHHBIX U
AMOMHAS u | KAUE€CTBCHHBIX 3aJ1a4.
MONEKYNAPHASA Crnymanue oObICHEHUN yUUTes.
Mmaccwl. Pabora B rnapax.
Pabota B rpymnmax.
Amoxsr L. Ocrosnoie PaboTa ¢ pa3maTOYHBIM MaTepUaIOM. I[aTqHKV
Xumuueckux | ceeoenus AR T . v—"p— BBICOKOM
I1eMeHm o8 CIMPOEHUY GMOMOS. | (oL o r05mermHas paBOTa ¢ yICOHAKOM, TEMIIepaTyp
(8w) Hzomonbi. b, Jlatumk
TEMIIepaTyp
BI
TUIATHHOBBIIN

2. Cmpoenue
INEKMPOHHBIX
0060104eK  amomoa.

H3menenue uucna
971eKMPOHO8 Ha
BOYV.

Cnymanue oObSCHEHUN yIUTEs.
CamocTrosaTenbHas paboTa ¢ y4eOHUKOM.
Pabota ¢ Tabnuueit Menaeneena.
PaboTa ¢ kapToukamm.

Pab6ota B mapax.

Pabora B rpynmnax.

3. Honnas ceazo.

Crnymanue 0ObsICHEHUN YUUTEIS.
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Pemenre mocTaBieHHBIX 3a/a4.
PaboTa ¢ yueOHHKOM.

PaGota B nmapax.

PaboTa B rpynmax.

4,
Bzaumooeticmeue
amomos
oJIeMeHmoe6-
HeMemaslo
Mmedncdy coOoll.

Crnymanue oObsICHEHUH yunuTeNsl.
Pabora ¢ Tabauueit Menneneesa.
Pemenue 3amau.
Pa6oTa B mapax.
Pabota y nocku.

5. Koesanenmnas
XUMUYECKASL CBA3D.

Pabota ¢ pa3naTOYHBIM MaTEpUAJIOM.
Cnymianue o0bsICHEHUN YUIUTETIS.
CamocrosiTenpHas paboTa ¢ yueOHUKOM.

6. Memannuueckas
XUMUYECKASL CEA3D.

Pabora ¢ pa3gaTouHBIM MaTepHAIOM.
Crnymanue oObsICHEHUH yunuTensl.
CamocrosiTenbpHas paboTa ¢ yueOHUKOM.

7. Obobwenue u
cucmemMamu3ayust
SBHAHULL .

PaGota B mapax.

Pa6ora B rpymnmax.

Pemenne 3anau.

[TpoBepka MOTyYCHHBIX 3HAHHIA.
[TonroToBKa K KOHTPOJILHOU paboTe.

8.Konmponvhas

Pemmenue 3ananuii KOHTPOIBLHOM PaOOTHI.

paboma Ne |.
IIpocmote 1. Ilpocmoie JlaTuuk
PaboTa ¢ pa3naro4HbIM MaTepraIoM. .
seuecmea (7 | sewecmsa - N BBICOKOI
Cnymanue oObsICHEHUI yunuTens..
y) Memanivl u TEeMIIEpaTyp
CamocTtosaTenbHas paboTa ¢ y4eOHUKOM.
HeMemanivl. AHATH3 OIIHGOK b, JlaTuuk
Ananus - TEMIIEpPaTyp
. AHaIM3 KOHTPOJIBHON pabOTHI.
KOHMPOIbHOU BI
Pa6ora Hax ommOkamu. .
pabomol. IUTATUHOBBIN
Pemenwne 3anau.
— H3MEpeHue
TEeMIEepaTyp
BI TICPEXOJIOB
AJTOTPOTTHBI
X
Mo UKaIH
171 Cephl;
U3MepeHHe
TEMIEPATYP
bl TUTABJICHHS
BEIICCTB.
2. Konuuecmeso A
Hau3 Gopmy.
seujecmad.

Pemennie TEKCTOBBIX KOJIMYECTBEHHBIX U
KAaueCTBEHHBIX 3aJa4.
Crnymanue oObsICHEHUH yUUTesl.

3. Pewenue 3a0au .

Ananuz ¢popmyit.

Pemenne TEKCTOBBIX KOJIMYECTBEHHBIX U
KayeCTBEHHBIX 3a/a4.
Caymianue oObsSCHEHUH YUUTEIIsL.
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4. Monspnuiu
0bvem 2a308.

Amnanusz popmyi.

Pemenrie TEKCTOBBIX KOJIMYECTBEHHBIX U
KaueCTBEHHBIX 3a]1a4.
Crnymianuie 00bsICHEHUH YUUTEIIS.

5. Pewenue 3aoau.

AHanu3 hopmyiL.

Pemienrie TEKCTOBBIX KOJIMYECTBEHHBIX U
KaueCTBEHHBIX 3aJ1ay.
Crnymiaaue 00bsICHEHUN YUUTEIIS.

6. Ob6odbwenue u

PaGota B nmapax.

cucmemamuszayusi | Pabora B rpymnmnax.
3HaHui no 2naee | Pemenue 3anad.
«Ilpocmoie [IpoBepka moy4eHHBIX 3HAHUM.
gewjecmeay. [ToaroToBka K KOHTPOJIBHOU paboTe.
7. Koumponvnasa | Pemenue 3aganuii KOHTPOJIBHON paOOTHI.
paboma Ne 2.
Coeounenusn | 1. Cmenens | Cnymanue oObsICHEHUH yuuTens.
xumuueckux | oxucienus. Ananuz | CaMocTosiTeIbHas padoTa ¢ yueOHUKOM.
I1eMEeHm o8 KOHMPOTbHOU Pabora c Tabnuueit Menaeneena.
(15 u). pabombi. Pabota ¢ kapToukamu.
2. Baorcneriwue
Pabota ¢ pa3naTouyHbIM MaTepHAIOM.
Kaaccol  OUHAPHBIX .
. Crnymanue oObsICHEHUH yuuTesl.
coeOuHeHull .

CamocrosTenbHas pa60Ta C y‘le6HI/IKOM.

3. Ocnosanus. P Hatunx pH
aboTa ¢ pa3aTOuHBIM MaTEPHATIOM.
Cnymianue oObACHEHUN yUUTes.
CamocrosiTenpHas paboTa ¢ yueOHUKOM.
4. Obobwenue u | PaboTa c pa3gaTOYHBIM MaTEPHATIOM.
cucmemamu3zayus | Pemenue 3anau.
3HAHUI. 3akperuieHHe 3HaHUH 110 TeMe.
5. Kucnomui. Cnymianue oObACHEHUN yUUTes. Hatuuk pH
CamocTtosaTenbHas padoTa ¢ y4eOHUKOM.
Otbop ™ cpaBHEHHE MaTepuaiga IO
HECKOJIbKUM HCTOYHHUKAM.
6. Ob6obwenue u | Pabota c pa3gaTouyHbIM MaTepHAIOM.
cucmemamu3zayus | Pemenue 3anad.
3HAHUL. 3aKkperIeHue 3HaHUil 110 TEME.
7. Conu. Crnymanue oObsICHEHUH yuuTensl. Hatuuk pH

CamocTtosaTenbHas padoTa ¢ y4eOHUKOM.
Ot6op W cpaBHEHHE Marepuaia Io
HECKOJIbKUM HCTOYHHUKAM.

8. Obodbwenue u

Pabota ¢ pa31aTo4HBIM MaTepUaIoM.

cucmemamu3zayus | Pemenue 3anau.

SHAHU. 3akperieHue 3HaHUM 10 TEME.

9. O6o6wenue u | PaboTa c pa3gaTOuHBIM MaTEPHATIOM.
cucmemamuszayus | Pemenue 3amaud.

3HaHUU 06 | 3akperuieHue 3HAHUI 110 TeMe.
OCHOBHBIX KIACCAX

HeopeaHu4yecKux

sewecms.
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10.

PaboTa ¢ pa3aTOYHBIM MaTEpUAIOM.

Kpucmannuueckue N

Crnymanue oObsICHeHUI yuuTes..
peuemxu.

CamocrosiTenpHas paboTa ¢ yueOHUKOM.
12. Yucmuie | Cnymanue 0ObSICHEHUN YIUTENS.

eewecmea U cmecu.

CamocrosTenpHas paboTa ¢ yueOHUKOM.
Otbop W cpaBHEHHE MaTepHana II0
HECKOJIBKMM UCTOYHHKAaM.

13.  Maccosaa u
Amnanus ¢popmyi.
0bvemHas oonu
KOMNOHEHMO8 Pemienue TEKCTOBBIX KOJIMYECTBEHHBIX H
cmecu. KayeCTBEHHBIX 3a/1ay.
Cayumanue 0ObsICHEHUH yUUTENsL.
14. Pacuemei,
Amnanus ¢popmyi.
CBA3AHHbIE c

NOHAMUEM «OO0AY.

Pemienue TEKCTOBBIX KOJIMYECTBEHHBIX H
Ka4eCTBEHHBIX 3aJ1a4.
Crnymanue oObsICHEHUH yUUTeNsL.

15. Kommponvnas

Pemenue 3ananuii KOHTPOIBHOM PaOOTHI.

paboma Ne 3.
H3menenusn, 1 Dusuyeckue
Pabora ¢ pa3naTouyHbIM MaTepHAIOM.
npouUCX00AMWU | AGTEHUA 6  XUMUL. | ~ .
JylIaHue OObSICHEHUIA YIUTEIIS.
e c | Ananus
. CamocTtosaTenbHas paboTa ¢ y4eOHUKOM.
eeugecmeamu | KOHMpObHOU
(12 u). pabomol.
2. Xumuueckue | Cnymanue oObSICHEHUN YUUTES.
peaxkyuu. CamocTtosaTenbHas padoTa ¢ y4eOHUKOM.
Or6op W cpaBHEHHE Marepuaia Io
HECKOJIbKUM HCTOYHHUKAM.
3. Xumuueckue | CnymaHue oObSICHEHUN yUUTES.
VPaBHeHUs. CamocrosTenbHas paboTa ¢ yueOHUKOM.

Ot6op W cpaBHEHHE Marepuaia To
HECKOJIbKUM HCTOYHHUKAM.

4. Pacuemwvr no
Ananuz ¢popmyit.
XUMUYECKUM
ypasHenuam. Perienne TeKCTOBBIX KOJIMYECTBEHHBIX U
Ka4eCTBEHHBIX 3a/1a4.
Caymianue oObsSICHEHUH YUUTEs.
5. Pacuemwvr no
Ananuz ¢popmyit.
XUMUYECKUM
ypasHenuam. Pemienne TEKCTOBBIX KOJIMYECTBEHHBIX U
Ka4eCTBEHHBIX 3a/1aY.
Cnymianue oObsSCHEHUH YUUTEs.
6. Peaxuyuu
Pabora ¢ pa3aTouyHbIM MaTepHaoOM.
PAa3N10ICeHUA. C .
JylIaHue OObSICHEHUH yIUTEIs.
CamocTosTenbHas paboTa ¢ y4eOHUKOM.
7. Peaxyuu
PaboTa ¢ pa31aTOYHBIM MaTEpUAJIOM.
coeouHeHus. .
Crnymanue oObsICHEHUH yuuTesl.
CamocrosiTenbpHas paboTa ¢ yueOHUKOM.
8. Peaxyuu | Cnymianue oObsiCHEHUHN yuuTes.
3ameuyeHusl. CamocrosiTenbpHas paboTa ¢ yueOHUKOM.
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OTéop © cCpaBHEHHE MaTepuansa IIo
HECKOJIbKUM HCTOYHUKAM.

9. Peaxyuu | Cnymanue oObsSCHEHUN YUUTENS.

obMmena. CamocrosiTenbHas padoTa ¢ yueOHUKOM.
Ot6op W cpaBHEHHE Marepuaia Io
HECKOJIbKUM HCTOYHHKAM.

10. Tunwt
Pabora ¢ pa3naTouyHbIM MaTEpPHAIIOM.

XUMUYECKUX .

g Crnymanue 0ObsICHeHUH yUuTesl.
peaxyuil Ha
. CamocrosTenpHas paboTa ¢ yueOHUKOM.
npumepe  C8olcma

800bl.

11. Obo6wenue | Pabota B mapax.

3nanui no meme | Pabora B rpynnax.

«Hszmenenus, Penrenune 3apmau.

npoucxooawue ¢ | [IpoBepka moaydeHHbIX 3HAHHA.

8euecmeamuy. ITonroroBka K KOHTPOJIBHOM paboTe.

12.  Koumponvnasa | Pelienue 3a1aHuii KOHTPOJIBHON pabOTHI.

paboma No 4.

Ilpocmeiimue | 1. Ilpakmuueckas
P P HaGnronenue  3a  J1eMOHCTpanusiMu
onepayuu ¢ | paboma Nel. —

Ipuemvi ' .
8emecmeaMtf P OO0bsicHeHne HAOIIO4aeEMBIX IBJIEHUH.
(xumuueckuit | oopawenus ¢l

OCTaHOBKA OIIBITOB JIs IEMOHCTpAIlUU
npakmukym) |1abopamopHuim KIacCy
(5 u). 060py008aHUEM. '

BrinmonHenune npakTudeckoil paboThl.

2. Ilpakmuueckas Jatunx
HaGnronenue  3a  JeMOHCTpanusiMu
paboma  No2 TEeMIEepaTyp
YUUTES.
Habniooenue 3a . BI
. . O0BgacHeHne HAOIIOAAEMBIX SIBJICHUM. .
eopswyetl ceedoll. IUTATUHOBBIN
[TocTaHOBKa OMBITOB AJII IEMOHCTpAILIUU
KJIaccy.
BrinmonHeHne npakTu4eckoil paboThl.
3. Ilpakmuueckas JaTunx
HabGmonenue  3a  J1eMOHCTpaIusiMu .
paboma  Ne3 BBICOKOM
YUUTEISL.
Ananuz nousvr u . TeMIIepaTyp
OObsicHeHHEe HAOI0IaeMBIX SBJICHHA.
6000l. pl, JlaTuuk
[TocTaHOBKA OIBITOB IS JIEMOHCTPAITUU
TEMIEPATYP
KJIaccy.
. BI
BrimonHeHne npakTudeckoil paboThl. .
TUTATUHOBBIN
—U3MEepeHHe
TEMIEPATYP
BI B
nporiecce
oOyueHus
nprueMam
BBITIAPUBAHU
s BOJBI W3
o0pasioB
TTOYBEHI.
Haruuk pH —
pH -
U3MepeHue
BOJIOPOJTHOTO
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ImoKa3arejisa

BBITSDKKHU
pactBopa
MOYBbI
4.  Ilpaxmuueckas aTYUK
P Habmronenue 3a JIEMOHCTpPALIUSIMU A .
paboma  Ne4 BBICOKOM
Ipusnaku Y ICIBL TEMITEpaT
P OObsicHeHHE HAOIIOTAEMBIX SBJICHHIA. J?[ yp
XUMUYECKUX Bl aT4YnK
g [TocraHOBKa OMBITOB AJI IEMOHCTpALUU |
peaxyuil. K1accy TEMIEPaTyp
' . bl
BrimonHenue npakTuyeckoit paboThl. .
TUTATUHOBBIH,
Hatuuk pH —
pU3HAKU
peakuuii 1o
HU3MEHEHUIO
Cpelibl
(peakuus
HeWTpanu3all
17049
5. Ilpaxmuueckas Ha6 DIIEKTPOHHBI
abmiomeHne 32 J€MOHCTPALUSIMHU
paboma Nos. e BECHI,
Ipucomoenenue yourel, Habop
P OObsicHeHHEe HAOIIOIAEMBIX SBICHHH.
pacmeopa caxapa u | 1 nabopaTopuu
OCTAHOBKA OIIBITOB IS JICMOHCTPAIIUU
pacuem e2o Kaccy I'A
Maccoeoi  0oau 6 ' .
BrImonHeHne mpakTHIecKoi paboThl.
pacmeope.
Pacmeopenue. | 1.  Pacmeopenue. PaGOTA ¢ Pa3/IATOUHEIM MATEPHATIOM. I[aT‘{I/IKv
Pacmeoppl. Pacmeopumocmo Crymanue oGbsICHEHHIT yauTens BBICOKOU
Peax sewecms 6 gooe. ' TeMIiepat
eaxyuu W CamocTtosTenpHas padoTa ¢ y4eOHUKOM. patyp
UOHHO20 bI, JlaTuuk
oomena. TeMIIepaTyp
Okucnumensvhn Bl
0- TJIATUHOBBIM
eoccmanosum — o
efbHble TOPEHUIO
peaxyuu(11 CKa3aHo
y) BBIIIIE,
2. 3/IC. OcHosnvie atyuk pH —
A ™0 Pabora ¢ pa3naTouyHbIM MaTepHAIOM. A p
NON0HCEHUS . npu
Crnymanue oObsICHEHUI yuuTensl. P
U3Y4YEeHUU
CamocTosTenpHas paboTa ¢ y4eOHUKOM. i
3 Honnvie Kuctor 1
‘ Ananuz ¢popmyit. OCHOBaHUI
VPasHeHUs. (cpena
PellleHne TeKCTOBBIX KOTHYECTBEHHBIX M | \CPA
KaueCTBEHHBIX 3aJ1a4. pacTsopa).
Crnymanue 00bsICHeHHI yUUTEsL. Haram
4.. Kucnomwvi, ux HICKTPOLPOB
K'/z‘accu pura u;z y PaboTa ¢ pa3naro4HbpIM MaTepraIoM. OmHOCTH -
9 4 Crnymanue 0ObsICHeHHI yUUTENs.. U3VUCHUE
ceoticmaa. v
CamocrositenbHast pabora ¢ y4eOHHUKOM. | mpoBoguMOC
5. OcHnosanus, ux
’ Pabora ¢ pa3naTouyHbIM MaTEepPHAIIOM. ™
Kraccuguxkayus  u pacTBOpOB

ceoticmea.

Crnymanue oObsICHEHUH yuuTens.
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CamocrosiTenpHas paboTa ¢ yueOHUKOM.

6. Okcuowsl, ux
Kiaccuguxayus  u
ceoticmaa.

Cnymiaavie 00bsICHEHUN YUUTETIS.
CamocrosTenpHas paboTa ¢ yueOHUKOM.
OTbéop u cpaBHEHHE MaTepuana Io
HECKOJIBKMM UCTOYHHKAaM.

7. Conu, ux
Kiaccuguxayus  u
ceolcmaa.

Cnymianue o0bsICHEHUH YUUTETIS.
CamocrosTenpHas paboTa ¢ yueOHUKOM.
OTbéop u cpaBHEHHE MaTepuana IO
HECKOJIbKUM MCTOYHHUKAM.

8. T'enemuueckas

PaGoTa ¢ PasaaToOYHbIM MAaTCpPpUATIOM.

CB513b MeHCOy .

Crnymanue oObsICHEHUI yunuTens.
Kaaccamu

CamocTtosTenbHas pabota ¢ y4eOHUKOM.
sewecms.
9. Oxucaumenvuo- | Cnymanue 0ObsICHEHUN YIUTENS.
soccmanosumenvt | CaMmocTosITeIbHAsA paboTa C yUeOHUKOM.
ble peakyuu. OTbéop u cpaBHEHHE MaTepuana IO

HECKOJIBKMM HUCTOYHHKaM.

10. Obobwenue u

Pa6oTa B mapax.

cucmemamuszayusi | Pabora B rpymnmnax.
3HaHutl no meme « | Pemenue 3amad.
Pacmeopenue. [IpoBepka noy4YEeHHBIX 3HAHUM.
Pacmeoprul. IToaroToBka K KOHTPOJILHOM padoTe.
Peaxyuu  uonnoco
oomena. OBPy.
11. Kommponvuas | Penienue 3aganuii KOHTPOJIHHOU pabOTHI.
paboma Ne 5
Ceoiicmea 1. Ilpakmuueckas
HabGmionenue  3a  JeMOHCTpaIusiMu
anekmpoaumo | paboma  Ne 6. e ———
6 Honnvie peaxyuu. ' .
. OO0bsicHeHHnEe HAOII01aeMBIX SBJICHHIA.
XUMUYeCKuil
( [TocTaHOBKA OIBITOB IS JIEMOHCTPAITUU
NPAKMUKym
(5 ) ym) KJiaccy.
y .
BrImonHeHne npakTHIeckoi paboThl.
2. Ilpakmuueckas JaTtunx
HabGmionenue  3a  JeMOHCTpaIusiMu
paboma  Ne 7. e — TeMIEepaTyp
Venosus i . BI
OO0OBbsicHEHNE HAOTIOAAEMBIX SIBJICHUH. .
NPOMeKaHusl I TUTATUHOBBIN
OCTAHOBKA OITBITOB IS JICMOHCTPAITUU
XUMUYECKUX
g oy | Kaccy.
eakyuil.  Medxc .
peary Y | Bomonuenue MPAKTHYECKON paOOTHI.
pacmeopamu
9NeKMpPOAUMO8 00
KOHYA.
3. Ilpaxmuueckas Hatuuk pH

paboma  Ne 8.
Ceoticmea xucaom,
OKCUO08,

OCHOBGAHUL U COTel.

HaOmronenune 3a
YUUTEIS.
O0BacHeHe HAOIIOAAEMBIX SIBJIEHUM.
[TocTaHOBKa OMBITOB AJIsI IEMOHCTPAIIUU
KJ1accy.

BrimonHeHne npakTudeckoil paboThl.

JIEMOHCTpaIUsIMU

4.  Ilpakxmuueckas

HaOmronenune 3a JIEMOHCTpPAIUSIMHU
paboma  Ne 9.

YUUTEISL.
Pewenue o

O0BacHeHne HAOIIOAAEMBIX SIBJIEHUM.
9KCNEePUMEHMANbH
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bIX 3a0au. [TocTaHOBKA OMBITOB AJISI IEMOHCTPAIIUU
KJ1accy.
BeinonHenue npakTHYecKor paboThlI.
3akniouenue | 1.0600wenue u | Pabota B mapax.
4u4) cucmemamu3ayusi Pabota B rpynnax.
3HAHUU no | Pemenune 3amad.
yuebnuxy xumuu 3a | [IpoBepka moaydeHHbIX 3HAHHA.
8 knacc. IToaroroBka K KOHTPOJILHOM paboTe.
2.0606wenue u | Pabora B mapax.
cucmemamuszayusi | Pabora B rpymnmnax.
3HaHUU no | Pemenue 3anad.
yuebHuky xumuu 3a | [IpoBepka moy4eHHBIX 3HAHUH.
8 knacc. [ToaroToBka K KOHTPOJIBHOU paboTe.
3. HUmoeosas | Pemenue 3aqannuii KOHTPOJIBLHON paOOTHI.
KOHMPONbHASL
paboma no xumuu
3a 8 knacc.
4. Ananuz | AHanu3 omuoOOoK.
KOHMPOIbHOU AHaan3 KOHTPOJIbHOHN paboThI.
pabomul. Paboma | PaboTa Hax ommOKaMu.
HAO owubKamu. Pemenue 3anau.
Crnymanue 0ObsICHeHHI yUUTeNsl.
9 KJIACC (68 YACOB)
Haszeanue Tema ypoka. OcHogHble 8UObL Hcnonvzoe
pazoena, deamenvHocmu auue
Koiuuecmeo ooyuarowuxcsa o0oopyoosa
qyacoe RHUA
uenmpa
«Touka
Pocmay
Oowan 1.  Xapaxmepucmuxa | Crnyuianue 0ObsICHEHUN YUUTETIS.
xapakmepucmu | xumuyecxkozo snemenma | CamocrosiTenbHas  pabora
Ka XUMu4eckux | Ha  OCHO8aHUU €20 | yYeOHUKOM.
I1emenmos (4 | nonoscenus 6 | PabOora ¢ Tabnuneit Menaeneena.
u). Ilepuoouueckoti Pabora ¢ kaproukamu.
cucmeme I u
Menoeneesa.

Ha4  OCHOBAHUU
HONOJHCEHUS
Ilepuoouuecrotii
cucmeme 1.
Menoeneesa.

2. Xapaxmepucmuxa
XUMUYECKO20 dNIeMeHma

CamocTosaTenbHas
y4eOHUKOM.

pabora
ezo

¢ | Pabora ¢ Ta0iuneii Menneneesa.

Pabota ¢ kapToukamu.
78

Cnymianue oObsCHEHUN yUUTes.
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3. Xapakxmepucmuka

Crnymanue oObSICHEHUN yIUTEIS.

xumuueckozo snemenma | CamoctoaTenbHas  paborta ¢
no KUCIOMHO- | YA€OHUKOM.
OCHOBHbIM ceoticmeam | Pabora ¢ Tadimueid Mederneesa.
obpazyemulx um | Pabota c kapToukamu.
CcOeOuHeHUll.
4. Ilepuoouuecxuri | Cnymanue oObSICHSHUN YIUTEIIS.
3AKOH u | CamocrosiTesibHass ~ pabota €
Ilepuoouueckasn y4€OHHUKOM.
cucmema xumuyeckux | Pabora c tadimueid Meneineesa.
onemenmos  J[. M. | PaboTa c KapTOUKaMHu.
Menoeneesa.
Memannwr (13 | 1. Ilonoowcenue | Ciyimianue OObsICHEHUM yUUTENSL.
u) Memanos 6 | CamocrosaTenbHass  pabota ¢
Ilepuoouueckoii y4€OHHUKOM.
cucmeme Pabora ¢ Tabauieit Menneneesa.

Jl.U.Menoeneesa u
CMpOeHue ux amomos.

Pabora ¢ kaproukamu.

2. Xumuyeckue Jatuux
. Pabota c pa3IaToOYHBIM
ceoticmea MemaJios. TEeMIEPaTyphl
MaTepuaIoM. .
. TUTATUHOBBIN
Cnymanue oObsICHEHUH yuuTes..
CamocrosTenbHas ~ pabora C
y4€OHUKOM.
3. Ionyuenue | Ciymanue oObsICHEHUH yuuTens.
memannos.  Kopposus | CamoctoarenbHass  pabora ¢
Mema’nos. Y4eOHUKOM.
OT6op M cpaBHEHHME Marepuaia
110 HECKOJIbKUM UCTOYHHUKAM.
4. ]enounvie | Crymanue 0ObsICHEHUN YUUTETIS. Jatunx
Memannvl. CamocrosTenbHas ~ paboTa ¢ | TeMmeparypsl
y4eOHHUKOM. TUTATHHOBBIH
Ot0op M cpaBHeHHE Marepuaia
110 HECKOJIbKUM HCTOYHHKAM.
5. I]enounsvie | Pemenue 3amad.
Memanol. PaboTa o kapToukam.
Pemenue XAMUYECKHAX
YpaBHEHUM.
6. Bepunnuu, masnutl u
Pabota c pa3iaTOYHBIM
wenoyHozemenbhbie
MaTepHaIoM.
Memannol. .
Crnymanue oObsICHEHUH yuuTens..
CamocrostenbHas  pabora ¢
y4eOHUKOM.

7. Bepunnuu, macHuu u
ujeno4Ho3emelbHble
MemaJiivl.

Pemnrenne 3amau.

Pabora o kapToukam.

Pemenne XHUMHYECKHUX
YpaBHEHUM.
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8. Anromunual.

Pabora C
MaTepUaJIOM.
Crnymanue oObsICHEHUH yunuTeNs.
CamocrositenbHass ~ pabota ¢
y4€OHUKOM.

pasaaTOYHbIM

9. Anromunuil.

Penrenue 3amau.
Pabora no kapToukam.

Pemenue XUMHYECKHX
YpaBHEHUM.

10. Keneso. Cnymianue o0bsICHEHUH YUUTEIIS.
CamocrosiTennpbHas ~ pabora ¢
Y4eOHHKOM.

OO0mbscHeHHE HaOJr0/1aeMBIX
SIBJICHU.

11. 3akpennenue u | Pabota B mapax.

cucmemamu3ayusl Pabora B rpymnmax.

3Hanull no enase nepsou | Pemenue 3amad.

«Memannvi. [TpoBepka moy4yeHHBIX 3HAHUH.
IlogrotoBka K  KOHTPOJIBHOM
pabore.

12. Koumponvnasa | Pemenue 3amaHuil KOHTPOJIBHOMU

paboma MNel | paGoThl.

«Memannwvi».

13. Ananuz | AHanus omuoOoK.

KOHMPObHOU pabdomel. | AHaIN3 KOHTPOJIBHON pabOThI.

Pabora Hajg ommOkamu.
Penrenue 3anau.
Crnymanue oObsICHeHHI yUUTeNsl.

Ceoiicmea
Memannoe u ux
COeOuHeHUIl
(Xumuueckui
npakmukym)(3

u).

IIpakmuueckasn paboma
Nel.  Ocywecmenenue
Yenouku  XUMUYeCKux
npespawjeHull.

HabOmronenune 3a
JEMOHCTPAIMSIMH YIUTEJIS.

OO0OBsicHEHHE HaO0JII0JaeMBIX
SIBIICHUM.

IToctanoBka ONEBITOB 1A
JIEMOHCTpALNH KJIACCy.
Beinosinenue MPaAKTUYECKOM
paboTHI.

Jatuuk
BBICOKOH
TEeMIIepaTyp bl,
JlaTuuk
TeMIIepaTyp bl
IUTIAaTUHOBBINA —
W3MEpEHHE
TeMIIepaTyp bl
Mepexo0B
AJUTOTPOIHBI X
Moaupukany i
cepsl;
W3MEpEHHEe
TEeMIIepaTyp bl
IUIABIICHUS
BEIIIECTB.
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Ipaxmuyeckas paboma
Ne2.  [lonyyenue u
ceoticmea  CoOeOUHeHUll

Habnronenue 3a
JIEMOHCTPALMSIMH YIUTEJIS.

O0BaAcHeEHNE Ha0II0JaEMBIX

MemaJiilos. N
SIBIICHUI.
IToctanoBka OIBITOB il g
JIEMOHCTPAITNH KJIACCy.
Brinosinenue MPAKTUYECKOU
paboTHI.

Ipakmuueckas paboma

p p Habmronenue 3a

No3.

JAEMOHCTpalUsAMU YIUTCIIA.

IDKcnepumenmanbHvle
OO0mbscHeHne HaOJIr01aeMBIX
3a0ayu no N
SIBJICHUM.
PACnO3HABANHUIO u
ITocranoBka ONBITOB TSt
HONYYeHUI0 8euecms.
JIEMOHCTpAIINH KJIACCy.
Brinosinenue MPAKTUYECKOU
paboTHI.
Hememannul 1. Hememannvi: amomer | Ciiynianue 0ObsICHEHUN YUUTETIS. Jatunx
(26 u) u npocmeie sewecmeaa. | CamocrositenpHass ~ paboTa € | BBICOKOM
Kucnopoo, 030H, | yYCOHUKOM. TEMIEPATYp bl,
8030YX. Ot6op u cpaBHeHue Marepuana | JlaTuuk
10 HECKOJIHbKUM UCTOYHHKAM. TEMIIEpaTyp bl
IJJATUHOBBIA —
M3MepeHue
TEeMIepaTyp bl
MIEPEX0/I0B
QIJIOTPOIIHBI X
Moaudukany i
cephl;
M3MepeHne
TeMIeparyp bl
TUTABIICHHS
BEIIECTB.
2. Hememannwi. | Pemenue 3anau.
Xumuueckue ceoticmea | Pabota 1o kaproukam.
HeMemaios. Pemenne XUMHYECKHIX
YpaBHEHUM.
3. Xumuueckue
Pabora C pa3aaToYHbIM
9NeMeHmMbl 8 KIemKax
MaTepuaIoM.
JHCUBBIX OP2AHUZMOS. .
Crnymanue oObsICHEHUH yUnuTeNsl.
CamocTtosTenbHas  pabora ¢
y4eOHUKOM.

4. Booopoo.

Perenue 3agad.

Pabora no kapToukam.

Pemenne XAUMUYECKHUX
YpaBHEHUM.

5. T'anocenwi.

Crnymanue 0ObsICHeHHI yUUTENs..
CamocrosiTenpHass ~ pabota €
y4EOHUKOM.
OOBsicHeHHE
SIBJICHUU.

Ha0JII0TaEMBIX
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6. Coeounenus
2aN02eHO8.

Pemenue 3amau.
PaboTa mo kapToukam.

Pemenue XAMHUYECKHUX
YpaBHEHUU.
7. Ionyuenue | Cnymanue oObSICHEHUMN yUUTEII.
2aN02€H08. CamocrosTenbHas ~ pabora ¢
buonozuueckoe y4eOHUKOM.
3Hauenue u npumererue | OTOOp M CcpaBHEHUE MaTepuaia
2an02eHo6 u UxX | O HECKOJIBKHM HCTOYHUKAM.
coeOuHeHUll.
8. Kucopoo. Pabota c pa3laTOYHBIM Ji[aTqHK
MaTepuaIoM. BbICOKOH
Cnymanue 0ObSICHEHUN yUUTEs. e
CamocrosTenbHas ~ pabora ¢ Hatank
VueBHHKOM. Temneparyp bl
IJIATUHOBBIA —
HU3MepeHue
TEeMIeparyp bl
Nepexo0B
QIJIOTPOIIHBI X
Moaudukany i
cephl;
U3MepeHue
TEeMIepaTyp bl
TUTaBJICHUS
BEIIECTB.
9. Koumponvnasa | Pemenne 3amaHuii KOHTPOJIBHOMN
paboma No2 paboThL.
10. Cepa. Crnymranvie 00bsICHEHUN yUUTETIS. Jataux
CamoctosaTenbHass ~ paboTa  C | BHICOKOH
Y4E€OHUKOM. TEMIEPATYp bl,
OOBsicHeHHE HaOmogaemMbIx | JlaTumk
SIBJICHUM. TeMIeparyp bl
IJIATUHOBBIA —
U3MepeHue
TeMIeparyp bl
MepexooB

QJJIOTPOIIHBI X
Moaupukany i
Cephl;
U3MepeHue
TEMIIEPATYp bl
TUTaBJICHUS
BEIIECTB.

11. Coedunenus cepeoi.

Crnymanue 0ObsICHEHUH yuuTesl.
CamocrostenbHas  pabora ¢
Y4E€OHUKOM.

OTt6op M cpaBHEHHE Marepuala
110 HECKOJIbKUM HCTOYHHKAM.
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12. Cepnas kucroma. Crnymanue 0ObsICHeHHIA yUUTEsL. Jatunk
CamocrositenbHass ~ pabota ¢ | pH
y4E€OHUKOM.
OO0bsicHeHHE HaAOJIFOJaEMBIX
SIBJICHUU.

13. Azom. Penrenue 3amau.
Pabora no kapToukam.
Pemenue XUMHYECKHX
YpaBHEHUM.

14. Ammuax. Cnymianue o0bsICHEHUH YUUTEIIS. Hatuuk
CamocrostenbHas  pabora ¢ | pH
Y4eOHHKOM.

OO0mbscHeHHE HaOJI01aeMBIX
SIBJICHU.

15. Conu ammoHus. Crnymanue 0ObsICHEHUH yunuTeNs.
CamocrosTenbHas ~ pabora ¢
Y4E€OHUKOM.

O0bBsaAcHenue HaOJIFOJaEMBIX
SIBJICHUU.

16. Kucnopoonvie | Cnymanue oObsICHEHUH yuuTens.

COeOuHeHUs azoma. CamocrositennbHass ~ pabota ¢
Y4eOHUKOM.

OT6op M cpaBHEHHME Marepuaia
M0 HECKOJIbKUM UCTOYHHKAM.

17. Docgop u  eeo Pabota c pa3IaToOYHBIM Aarank

coeouHeHus. TEeMIEPaTyphl
MaTepuaIoM. .
Crnymanue oObsICHEHUH yuuTesl. TIATHHOBbIM
CamocrosTenbHas ~ pabora ¢
Y4€OHUKOM.

18. @ocgpop u ezo | Pemenue 3agau.

coeouHeHus. Pabora no kapToukam.

Pemenue XUMHYECKHX
YpaBHEHUM.

19. YVenepoo. Cnymranvie 00bsICHEHUN yUUTETISI.
CamocrositennbHass ~ pabota €
y4eOHUKOM.

OO0vbsicHeHne Ha0JII0JaeMbIX
SIBJICHUU.

20. Kucnopoonvie | Pemienune 3amau.

coeduneHus yenepooa. | Pabora mo kapToukam.

Pemenue XUMHYECKHUX
YpaBHEHUM.

21. Kpemnuii u eco | Cnymanue oObsSCHEHUH yauTes.

coeouHeHus. CamocrosTenbHass ~ pabora ¢
y4EOHUKOM.

OO0®bsicHeHne HaOJI0JaeMbIX
SIBJICHUU.

22. Cunuxkamnas | Ciyimianue OObsICHEHUH yunuTesl.

NPOMBIULIEHHOCND. CamocrostenbHas  pabora ¢
y4eOHUKOM.

OT6op M CcpaBHEHHE Marepuala
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10 HECKOJIBKUM HUCTOYHUKAM.

23. Obobwarowuii ypok
no meme
«Hememannoly.

Pa6oTa B mapax.

Pabora B rpynmnax.

Penrenune 3agau.

[IpoBepka noNy4YEHHBIX 3HAHUM.
[TonrotoBka K  KOHTPOJBHOH
pabore.

24. Obobwarowuii ypok

Pa6oTa B mapax.

no meme | Pabota B rpymnmnax.

«Hememannol . Pemenne 3amad.
[IpoBepka noNy4YEHHBIX 3HAHUM.
[TonrotoBka K  KOHTPOJBHOM
pabore.

25. Konmponvnas Pemrenue 3aJaHuN

paboma Ne 3. KOHTPOJILHOM paboTHI.

26. Ananuz | AHanu3 ommOoK.

KOHMPOAbHOU pabomsl. | AHaJIN3 KOHTPOJILHON pabOTHI.

PabGotra Hazg ommoOKaMu.
Pemenne 3agau.
Crnymanue oObsICHEHUH yUUTEsL.

Ceoiicmea Ilpaxmuueckas paboma HaGtioeHne 3a
m Nod.
Hememanios u JIEMOHCTPALIUSIMU YUUTETIS.
UX CcoeouHeHull | IKxcnepumenmaivbHole OGBsiCHEHIE HaB IO IAEMBIX
3 u). 3a0aqu no meme N
Todepvnng SIBJICHU.
«
Py 5 [TocTanoBka OTIBITOB JUTSt
KUCTOPOOAy.
P JIEMOHCTpAINH KJIACCy.
Brimonnenue MPAKTHYECKOMN
paboTHI.
Ipaxmuuyeckas paboma Habmonere 32
Nos.
RCneDUMCHMATHbIe JIEMOHCTPALUSIMHU YUUTETIS.
P OObsicHeHue HaOJFOJaeMBIX
3a0aqu no meme N
Todepynnst azoma u | oo
«
pay [TocTtanoBka OIBITOB JUTSt
2N1ePooay.
yerep JIEMOHCTpAINH KJIACCy.
Brimonnenue MIPAKTUYECKOU
paboTHI.
Ipaxmuuyeckas paboma Ha6ioneHie 32 DNeKTp
Noé. Ilonyuenue, OHHBI € BECBHI,
JIEMOHCTPALUSIMHU YUUTETIS.
cobupanue u Habop
OObsicHeHue HaOJI0JaeMBIX
PpAcno3Hasanue 2a3os. SBICHI nmabopaTopuu
! I'A
[TocTanoBka OTBITOB JUTSt
JIEMOHCTPAITNH KJIACCy.
Brimonnenue MIPAKTUYECKOU
paboTHI.
Opzanuueckue | 1. Ilpeomem | Cnymanue oObSICHEHUN YIUTEIS.
eewecmea (13 | opeanuyveckou xumuu. CamocrosTenbHass ~ pabora ¢
y) y4eOHUKOM.

OT6op M cpaBHEHHE Marepuala
110 HECKOJIbKUM HCTOYHHKAM.
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2. IIpedenvrvie

Crnymanue oObSICHEHUN yIUTEIS.

V2ne8000poobi. CocraBnenue XUMUYECKUX
dbopmyL.
Pa6oTa B mapax.
Pabota y nocku.

3. Henpeoenvnvie | Cnymanue oObSICHEHUN YIUTENS.

Y2neeo00pooul. CocraBinenue XUMHUYECKUX
dbopmy.

PaGota B nmapax.
PaboTa y nocku.

4. Cnupmei. Cnymanue o0bsICHEHUN yUUTETIS. Jatuux
CamocrositenbHass ~ pabora ¢ | pH
y4E€OHUKOM.

OT6op M cpaBHEHHE Marepuala
10 HECKOJIbKUM UCTOYHHUKAM.

5. IIpeoenvubie | Crynianue 0ObSICHEHUN YUUTEIIS. Hatuuk

0OHOOCHOBHbIE CocraBnenue xumuueckux | pH

KClp60H06bl€ Kucjionibol.

dbopmyL.
PaGoTa B mapax.
Pabora y nocku.

6. Cnooicnvle  3¢hupel.
Kupol.

Crnymanue oObsICHEHUH yunuTens..
CocraBnenue XUMUYECKUX
dbopmy.

Pa6oTa B mapax.

Pabota y nocku.

7.  Amunokuciomsl u
benku.

Pa6ota c
MaTepHaIOM.

Cnynranue oObsSCHEHHI YIUTEIIS.

CamocrositenbHass ~ pabota ¢
y4EOHUKOM.

pasaaToO4YHbIM

8. Amunoxuciomsl u
oenku.

Crnymanue oObsICHEHUI yunuTesl.
Cocrapnenue XUMHUYECKUX
dbopmy.

Pab6ota B mapax.

PaboTa y nocku.

9. Venesoow..

Crnymanue oObsICHeHUI yUnuTeNsl.
CocraBnenue XUMUYECKUX
bopmy.

PaGoTa B mapax.

Pabora y nocku.

10. I1onumepewi.

Crnymanue oObsICHeHHI yUnuTeNsl.
CocraBnenue XUMUYECKUX
bopmys.

PaGoTa B mapax.

Pabora y nocku.

11. Obodowarowuil ypox
no meme
«Opeanuueckue
sewecmeay.

PaGoTa B mapax.

Pabota B rpymnmax.

Pemenne 3anmau.

[IpoBepka noNy4yeHHBIX 3HAHUM.
[TonrotoBka K  KOHTPOJIBHOM
padore.
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12. Konmponvnas

Pemenne 3agaHuil KOHTPOJIBHOM

paboma Ne4. paboTHI.
13. Ananuz | AHanu3 ommoOoK.
KOHMPOAbHOU pabomsl. | AHAJIN3 KOHTPOJILHON pabOTHI.
Pabora Hayx ommOkaMu.
Penrenue 3amau.
Caymanue 0ObsICHEHUH yUUTENsL.
3akpennenue 1. Ilepuoouueckuti | Pabora B mapax.
(6v) 3aKOH u | Pabota B rpynnax.
Ilepuoouueckasn Penrenune 3apmau.
cucmema  xumuyeckux | IIpoBepka mojay4eHHbBIX 3HAHUH.
INeMenmo8 J[.U. | IlonroToBKa K  KOHTPOJBHOU
Menoeneesa. paborte.
2. Cmpoenue
sewecmaa.
3. Xumuueckue
peaxyuu.
4. Knaccoel xumuyeckux
coeduHeHull 8 ceeme
T3/.
5. Hmocosas Pemenue 3alaHUH
KOHMPObHAsl paboma. | KOHTPOJIHHOU PabOTEHI.

6.Ananuz KOHMpONbHOU
pabomeoi.

AHanu3 onmooK.

AHaIM3 KOHTPOJIBHON pabOTHI.
Pabora Hax omuOkamu.
Pemenune 3agau.

Crnyumanue oObsICHEHUH yUUTeNsL.
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How

Cnucok iurepaTypbl

Xumus. 8 knace: yuae0. st obmeo6pazosar. yupexaennit / O.C. 'abpuensn. — 17-¢
u3n., crepeorutt. — M. : [lpoda, 2011. — 270, [2] c. : um.

Ky3pmenko H.E. Hauyana xumuu. CoBpeMEeHHBIN KypcC ISl TOCTYNAIOIMIMX B BY3bL. T.
1: yuebnoe nmocobue — 13-e u3z., crepeorun. — M.: U3znarensctBo «Ik3amen», 2007. —
383, [1] c. (Cepust «KAOGUTYpUEHTY)

Xumus. Y4eOHO-METOINYECKas Ta3eTa Uil YIUTEIeH XUMUU U €CTECTBO3SHAHMSL.
Xumus. HacronpHas kHMra yumrens. 8 kimacc: merogudeckoe mocobue / O.C.
I'abpuensu, H. I1. BockoboitnukoBa, A. B. SmrykoBa. — 3-¢ m3z., mepepadb. — M. :
Hpoda, 2007. — 398, [2] c.

Xumus. 8 KIacc: KOHTPOJBHBIE M MpOBepodHbie paboTel mo yuebnmky O.C.
INabpuensna «Xumus — 8». M. : [lpoda, 2009.

Xumus. 9 kmace : yueb. ais oomeodpazosat. yupexaenuit / O. C. IN'abpuensn. — 11-¢
u3 ., uctp. — M. : Ipoda, 2006. — 267, [5] c. : ui.

Xumwst. 9 knacc : paboyast tetpanb kK yaeouuky O. C. ['abpuensna «Xumus. 9 kmacey /
O. C. I'abpuensn, A. B. fkymoBa. — 6-e uza., crepeotun. — M. : JIpoda, 2007. — 175,
[1]c.:mm.

Ky3bpmenko H.E. Hauana xumun. CoBpeMeHHBIN KypC Ul MOCTYNAIOIIKUX B By3bL. T.
2: yuebHOe ocobue — 13-¢ u3z., crepeotun. — M.: M3natenscTBo «OK3ameny, 2007. —
383, [1] c. (Cepust «<AGUTYPHEHTY).

Xumust. YaeOHO-MeToIu9ecKas ra3era Uil yYUTeIed XUMHUH U €CTECTBO3SHAHMS.
Xumus. HacronbHas kHura yuumrtens. 9 kmacc: mertogudeckoe mnocobue / O.C.

Iabpuensu, H. I1. BockoboitnukoBa, A. B. SlmykoBa. — 2-¢ m3a., mepepadb. — M. :
Hpoda, 2011. - 398, [2] c.
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