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IosicHUTENLHAA 3aNMNCKA

PabGouass mporpamma mo xumum i 8-9 KimaccoB pa3paboTaHa Ha OCHOBE (henepasbHOTO
rOCYJapCTBEHHOTO 00pa30BaTEILHOTO CTaH, opaszoBarenbHON nporpammsel MBOY  OLl "AHTAPEC"
[II'O m npumepHOW mporpaMMbl MO XHUMHH, a TaK K€ HA OCHOBE aBTOPCKOH Yy4yeOHOW mMporpaMmbl
I'.E.Pyn3uruca.

Ha ©0a3e wnentpa «Touka pocTta» oOecmeunBaeTcs peaau3alus o00pa3oBaTelIbHBIX MPOrpamMM
€CTECTBEHHO-HAYYHOW U TEXHOJOTMYECKON HampaBlIE€HHOCTEH, pa3paOOTaHHBIX B COOTBETCTBUU C
TpeOOBaHUSMH 3aKOHOAATENILCTBA B cepe 00pa3oBaHus U ¢ yu€ToM pekoMeHaannii denepaibHOTO oneparopa
yuebHoro mnpeamera «Xumus» . OOpazoBaTenbHas HporpaMma IMO3BOJIIET HHTETPUPOBATH peaTH3yeMble
HOJXO/bI, CTPYKTYPY M COJAEp)KaHHE MPH OpPraHM3aluu OO0y4eHUs XUMHUH B 8—9 Kilaccax, BHICTPOGHHOM Ha
0a3e JOO0T0 M3 JOCTYMHBIX y4eOHO-MeToamueckux komruiekcoB (YMK) . HMcnonb3oBanue oOopymoBaHUs
«Touka pocta» npu peanuzauuu gaHHod Ol mo3BosseT co3aaTh yCinoBus:

: JUI PACIIMPEHUS COJAEPKAHUS MIKOJIBHOIO XUMHUECKOro 00pa3oBaHus;

. JUISI IOBBIILICHUS IO3HABATENBbHOM aKTUBHOCTU 00YYalOUIMXCs B €CTECTBEHHO-HAaY4HOI 00J1acTH;

. JUIs pa3BUTUS JIMYHOCTH peOEHKa B mpolecce OOyueHUs XHMMHH, €ro CIOCOOHOCTEH,
(GopMUPOBaHUS U YIOBJIETBOPEHUS COLIMAIBHO 3HAUUMBbIX HHTEPECOB U MOTPEOHOCTEH;

. JUIs paboThl ¢ OJapEHHBIMU ILKOJIBHUKAMHU, OPraHU3alluid UX Pa3BUTHUSA B PA3JIMYHBIX 00IACTIX

00pa3oBaTenbHON, TBOPUECKON NEATEILHOCTH .

OO0mas xapakTepucTUKA Yy4e0HOr0 npeamMera « XuMus»

XUMHsI KaK 3JIEMEHT CHUCTEMbl €CTECTBEHHBIX HAayK paclpoCTpaHujia CBOE BIMSHME Ha BCe 00JacTu
YeJIOBEYECKOr0 CYIIECTBOBAHMS, 3a/lajla HOBOE€ BUJEHUE MUpPA, CTajla HEOTHEMIIEMbIM KOMIIOHEHTOM MHPOBOM
KYJIBTYpbl, HEOOXOJIUMBIM YCIIOBUEM >KU3HU OOLIECTBA: 3HAHHE XUMMHU CIIYy>KUT OCHOBOH i1 (POPMHPOBAHUS
MHUPOBO33PEHUSI YEJIOBEKA, €ro IMPEACTABICHUN O MaTepUalbHOM E€IUHCTBE MHPA; BAXKHYIO POJb HIPAIOT
(dopmMupyeMble XMMUEH NPEICTaBIEHUS O B3aUMOIIPEBPAIIEHUAX SHEPIHU U 00 3BOJIIOLMHU BELIECTB B IPUPO/IE;
COBpEMEHHAasi XMMUS HallpaBJIeHA Ha pelIeHHE I100aIbHBIX MPOOIEM yCTONYMBOTO pa3BUTHS YEJIOBEUECTBA —
CBIPDbEBOHM, HHEPreTHUECKOM, MUIIEBOM M HKOJOTMYECKO Oe3omacHOCTH, MpobieM 37paBooxpaHeHus. B
YCIOBUSAX BO3PACTAIOLIET0 3HAYEHHSI XUMHUHU B )KU3HU OOILIECTBA CYIIECTBEHHO MOBBICHIIACH POJIb XMMHUECKOTO
oOpa3oBaHus. B miaHe connanu3anuy oHO SBISETCS OJAHUM U3 YCIOBUH (POPMHUPOBAHUS UHTEIIEKTA JIMYHOCTH
¥ TapMOHUYHOTO €€ pa3BuTUs. COBPEMEHHOMY YEJIOBEKY XMMUYECKHE 3HAHHUSI HEOOXOIMMBI JUIsl PUOOpETEHUS
OOIIEKYJIbTYPHOT'O YPOBHS, MO3BOJISIIOIIETO YBEPEHHO TPYIUTHCS B COLIMYME U OTBETCTBEHHO Yy4acTBOBATh B
MHOT000pa3HON >KU3HM OOIIECTBA, JIJIsl OCO3HAHMSI BaXXHOCTU Pa3yMHOI'0 OTHOIIEHHS K CBOEMY 3JI0POBBIO U
3I0POBBIO JIPYIHX, K OKpPY)KAIOIIEH NPUPOAHOM cpene, AJs1 IPaMOTHOIO TMOBEAEHUS IPHU MCIOJIb30BaHUU
pPa3IMYHBIX MaTepUaJOB M XUMHUYECKHX BELIECTB B IOBCEJHEBHOM >KM3HM XHMHYECKOoe oOpa3zoBaHHE B
OCHOBHOM IIKOJI€ sIBJIsieTCS 0a30BBIM IO OTHOIIEHUIO K CUCTEME 00IIero XumMuueckoro oopasosanus. [loatomy
Ha COOTBETCTBYIOILIEM €My YPOBHE OHO pEaIM3yeT MpUCYIIUe O0IIeMy XUMHUYECKOMY 00pa30BaHUIO KIIIOUEBHIE
[IEHHOCTH, KOTOpPbIE OTPaKalOT T'OCYAAPCTBEHHBIE, OOIIECTBEHHbIE M WHAMBHUIYyalbHbIE MOTPEOHOCTH. DTUM
OTIpENIeTISIETCSl CYIIHOCTh OO0IIe cTpaTeruu OOy4eHHs, BOCIIUTAHUS W Pa3BUTHS OOYYAIOMIMXCS CPEICTBAMHU
yuebHoro npeamera «Xumus». M3ydenue npeamera: 1) cnocoOGCTByeT GOpMUPOBAHHIO €CTECTBEHHOHAYYHOM
KapTHUHBI MUPA, JOCTHKEHHUIO 001Iel U (PyHKIMOHATIbHON TPaMOTHOCTH, JAa€T BOZMOKHOCTH JJIsSi CAMOPA3BUTHS
JUYHOCTH. 2) BHOCUT BKJIaJ B (POPMUPOBAHHME MBIIIJICHUS U TBOPUECKUX CITIOCOOHOCTEH MOJIPOCTKOB, HABBIKOB
UX CaMOCTOSITENIbHOM y4eOHOW [eATeNbHOCTH, OHKCIEPUMEHTAJIbHBIX U HCCIENOBATENIbCKUX YMEHUH,
HEOOXO/JMMBIX KaK B TMOBCEAHEBHOM KHM3HHM, TaK U B MPO(ECCHOHATBLHOU AEATENIbHOCTH; 3) 3HAKOMHT CO
crnenupuKoil HaydyHOrO MBIIIIEHUS, 3aKJIaJbIBa€T OCHOBBI IIEJIOCTHOIO B3TJIsJa HAa €IWHCTBO MPUPOIBI U
4eJIOBEKa, SBISETCS OTBETCTBEHHBIM JTAalloM B (OPMHUPOBAHUM €CTECTBEHHO-HAYYHOH TI'PaMOTHOCTH
MOJAPOCTKOB; 4) criocoOcTBYeT (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAYYHBIM 3HAHUSIM, K
IpUpoJIe, K 4YeJIOBEKY, BHOCUT CBOM BKJIaJl B 3KOJOIMYECKOe 00pa3oBaHKHe MOJPOCTKOB

HazBannble HampaBieHus B 00y4eHHHM XMUMHHM OOECIEUMBAIOTCS CHEUPUKON coaepKaHMs IpeaMeTa,
KOTOPBII SBJISETCS MeNarorndecku aJanTHPOBaHHBIM OTpakeHHEeM 0a30BOM HAyKHW XMMMHU Ha OIpeNeIEHHOM
stane e€ pazButusa. Kypc XMMUM OCHOBHOM IIKOJIBI OPUEHTHPOBAH HAa OCBOECHHE OOYy4arOIIMMHCA OCHOB
HEOPraHMYECKOW XMMHUU U HEKOTOPBIX TMOHATHHA W CBEICHUH 00 OTAEIbHBIX 0OBEKTaX OPraHWYEeCKON XUMUH.



CrpykTypa coiepxaHus IpenMera cQOpMHpPOBaHA HA OCHOBE CHCTEMHOrO IMOAXO0JA K €ro HM3y4eHHIO.
CopepxaHue CKJIaIbpIBACTCS U3 CUCTEMBI IIOHATUH O XMMHUYECKOM 3JIEMEHTE U BELIECTBE U CUCTEMBI IIOHATUH O
XUMHYECKOH peaknuu. O0e 3T CUCTEMbl CTPYKTYPHO OPraHU30BaHbl NO TNPHUHLMIYY IOCIIEA0BATEIBHOTO
pa3BUTHUS 3HAHUN HA OCHOBE TEOPETUYECKUX IIPEICTABICHUNA PA3HOIO0 YPOBHS: aTOMHO-MOJIEKYJIIPHOTO YUECHUS
KaK OCHOBBI BCErO €CTECTBO3HAHMSI, YPOBHS niepuoandeckoro 3akoHa J[. M. Menneneesa kak OCHOBHOI'O 3aKOHa
XUMHH, YYCHHS O CTPOCGHUM aroMa M XHUMHUYECKOH CBSI3M, NPEACTaBICHUN 00 BIIEKTPOIUTHYECKOM
JUCCOLMALMU BEUIECTB B pPacTBOpax. TeopeTHdyecKue 3HAHUS PACCMATPHUBAIOTCS HA OCHOBE 3MIIMPUYECKU
NOJYYCHHBIX M OCMBICICHHBIX (DaKTOB, Pa3BHBAIOTCS IOCIEJOBATEIBHO OT OIHOTO YPOBHS K APYroMy,
BBINOJIHASA (PYHKLIUU OOBACHEHMSI U IPOTHO3MPOBAHUS CBOMCTB, CTPOECHUS M BO3MOXKHOCTEH MPaKTHYECKOTO
OPUMEHEHHUS W TOJYYEeHHs H3y4aeMbIX BelIecTB Takas OpraHu3alus COAEp)KaHUS Kypca CIIOCOOCTBYET
IIPEJICTaBICHUIO XMMHYECKON COCTABIIAIOIIEH HayYHON KapTUHBI MUPa B JIOTHMKE €€ CUCTEMHOM npuponbl. Tem
caMbIM OOECIIEYMBAETCS BO3MOXKHOCTH Ui (POPMUPOBAHUS y OOYYAIOIIMXCA LEHHOCTHOTO OTHOIIECHHUS K
Hay4YHOMY 3HAHHUIO M METOJaM IO3HAHMs B HayKe. BakHO Takke 3aMETHTbh, YTO OCBOEHHUE COACPKAHUA Kypca
IPOUCXOIUT C IPUBJICUECHUEM 3HAHUN U3 paHee U3yUEHHBIX KypcoB: «Okpysxaromui mup», «buonorus. 5S—7
kyaccb» U «duznka. 7 Kiacey.

Hannas oOpa3oBaresibHasi MporpaMma 0OecleurnBaeT YCBOCHHE YYAUIMMHUCSA BAKHEUIINX XUMHUYECKUX
3aKOHOB, T€OPUN U NOHATUH; (HOPMHUPYET MpPEJCTaBICHHE O POJIM XHMHH B OKPYXKAIOLIEM MHpE U KHU3HU
yenoBeka . IIpy 3TOM OCHOBHOE BHUMAaHHE YJIEIAETCA CYIIHOCTH XUMHUYECKMX pPEAaKUUHd M METoAaM HX
ocymiecTsieHus . OJHUM U3 OCHOBHBIX IPUHIIUIIOB IIOCTPOEHUS NIPOTrPAMMBI SIBJIETCS IPUHLMI JOCTYITHOCTH

OKCHEpUMEHTAJIbHBIE JaHHbIE, IOJIyUEHHBIE YYalllUMUCA NPU BBINOJIHEHUU KOJUYECTBEHHBIX OIIBITOB,
MO3BOJIAIOT YYaIUMCSl CAMOCTOATEIIBHO JI€1aTh BBIBOJBL, BBIBIATH 3aKOHOMEPHOCTH . ITonxobl, 3a/10)KEHHBIE
B COJIEp’KaHUE MPOrpamMMbl Kypca, CO3/1al0T HEOOXOJUMbIE YCIOBHS JUIsl CUCTEMHOIO YCBOEHHUS yYalUMUCS
OCHOB HayKH, Al o0ecreueHHs] pa3BUBAIOLIET0 M BOCHUTHIBAIOIIEIO BO3JACHCTBUS OOyueHHMs Ha JIMYHOCTb
yuamerocsi . @opmMupyeMbie 3HAHUS TOJDKHBI CTaTh OCHOBOM CHCTEMBI YOEXKICHUH MIKOJIbHHUKA, IEHTPATbHBIM
APOM €r0 HAy4YHOI'O MUPOBO33PEHHUS .

Lean 1 0cO0eHHOCTH U3yUYeHHs Y4eOHOI0 MmpeaMeTa

K HampaBneHHo NepBOCTENIEHHOM 3HAUMMOCTH IIPU pean3aluy 00pa3oBaTesIbHbIX (QYHKIMN MTpeaMera
«XUMHS» TPaJUIUOHHO OTHOCAT (OPMUPOBAHME 3HAHUNW OCHOB XHMHMUECKONH Hayku Kak oOjactu
COBPEMEHHOI'0 €CTECTBO3HAHMS, INPAKTUYECKOW AEATEIbHOCTH 4YEJIOBEKAa M KakK OJHOTO M3 KOMIIOHEHTOB
MUPOBOH KyJIbTYypbl. 3ajada IpeAMETa COCTOUT B (OPMHUPOBAHUU CHUCTEMBl XUMHUYECKUX 3HAHUA —
BaOXKHEHIIMX (AKTOB, TOHATHH, 3aKOHOB U TEOPETHYECKHX IOJIOKEHHH, JIOCTYNHBIX 00001eHnH
MHUPOBO33PEHYECKOT0 XapaKTepa, sI3bIka HayKH, 3HAHUHM 0 HAyYHBIX METOJaX U3YUYEHHsI BEIIECTB U XUMHUYECKUX
peakuuidi, a Takxke B (OPMUPOBAHMM W PA3BUTUM YMEHHH M CIIOCOOOB JEATENIBHOCTH, CBS3aHHBIX C
IUTAHUPOBAHUEM, HAOJIIOIGHUEM U IPOBEJEHUEM XHMHYECKOTO HKCIEPUMEHTa, COOJIOJCHHEM IpaBuil
6e30macHOro ooparieHust ¢ BellecTBaMH B TOBCEAHEBHOM *U3HU. Hapsaay ¢ 3TuM Lenu u3ydeHus npeaMera B
IporpaMMe YTOYHEHBbl MU CKOPPEKTHUPOBAaHbI C YUYETOM HOBBIX IMPHUOPUTETOB B CHUCTEME OCHOBHOI'O OOIIETO
oOpa3oBanus. CeroaHs B 00pa3oBaHUU 0CO00 3HAUMMOMN NMPU3HAETCS HANPABICHHOCTh O0OYyYEHHs Ha Pa3BUTHE
U CaMOpa3BUTHE JTUYHOCTH, GOPMHUPOBAHUE €€ NHTEIJIEKTa U 001Iel KynbTypbl. OOydeHHe YMEHUIO YUUThCS U
pojoJKaTh CBOE OOpa3oBaHME CAMOCTOSITEIBHO CTAHOBUTCS OJHOM M3 BaXKHEHIIMX (QYHKUUN yueOHBIX
PEIMETOB.

B cBsi3u ¢ 3TUM NpU HM3yYyeHUH TpeAMeTa B OCHOBHOM IIKOJIE JTOMMHHUpYIOIIEE 3HaYeHHE NMpHOOpenn
TaKHe LU, KaK:

* (opMupoBaHHE MHTEIJIEKTYaJIbHO pa3BUTOW JMYHOCTH, TOTOBOM K camMo0Opa30BaHUIO,
COTPYJIHUYECTBY, CAMOCTOSITEIbHOMY TMPHUHATHIO pEIIeHUuH, CHOCOOHOM aJanTUpoBaThC K  OBICTPO
MEHSIOLIUMCS YCIIOBUSAM KHU3HU;

* HampaBJIEHHOCTh OOy4YeHHs Ha CHUCTEMAaTHYeCKOe MPHUOOIIEHHE YyYalluXcsi K CaMOCTOATEIbHOU
IIO3HABATEJIbHOM JIeSITeIbHOCTH, HAyYHBIM METOAAaM MO3HAaHUSA, (OPMUPYIOIIMM MOTHUBAIMI0 M pa3BUTHE
CIIOCOOHOCTEH K XUMHUU;

» obecrieyeHne yCIOBH, CIMOCOOCTBYIONIUX MPHOOPETEHUIO OOYYAIOIIMMHUCS OMbITa Pa3HOOOpa3HOM
JEeSTeIbHOCTH, TO3HAHMS M CaMOIO3HAHHUS, KJIIOUYEBBIX HABBIKOB (KJIIOYEBBIX KOMIIETEHIIMH), HMMEIOIINX
YHHUBEPCAIbHOE 3HAYEHUE ISl pa3JIUYHbBIX BUJIOB JIEATEIbHOCTH;

* (popmMupoBaHue yMEHUN OOBSCHSTH U OLIEHUBATh SABJICHUS OKPYXKAIOIIEro MHpa HA OCHOBAaHUM 3HAHUI
U OIBITA, ITOJYYCHHBIX IPU U3yYCHUN XUMUHY;



* (hopMHpOBaHHE Y 00YYAIOIIUXCSl TYMAaHUCTHYECKAX OTHOIICHUI, TOHUMAaHUS [IGHHOCTH XUMHYECKUX
3HaHHWW JUIs BHIPAOOTKM DKOJOTHYECKH IIeIIECO00pPa3HOro MOBEICHHS B OBITY W TPYIOBOH NESATEIBHOCTH B
LEJISIX COXPAHEHHUS CBOCTO 3/J0POBbSI M OKPYKAIOLIEeH IIPHPOIHOMN CPEJIbL;

* pa3BUTHE MOTHBAIMK K O0yYECHHUIO, CTIOCOOHOCTEH K CAaMOKOHTPOJIO M CAMOBOCIHTAaHHIO HA OCHOBE
YCBOGHHSI OOIICYETIOBEYECKUX [[EHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HPOGMIIS M HAMPABICHHOCTH
JanpHeero ooy4eHusl.

Mecto yuyeOHOro npeamera « XuMus» B y4eOHOM IJIaHE
B cucteme oOuiero obpazoBanus «XUMHUsA» MPU3HAHA 00s3aTEIbHBIM YYEOHBIM MPEIMETOM, KOTOPBIH
BXOJHUT B COCTaB TNpeAMeTHOH obnactu «EcTecTBeHHO-HAay4YHBIE NpPEAMETHI». YUYEOHBIM IUIaHOM Ha eé
u3ydyeHue oTeeieHo 136 yueOHbIX yacoB — 10 2 4 B He/lento B § U 9 Kilaccax COOTBETCTBEHHO.

Conep:xkanue 00pa3zoBaHus MO rogaM 00y4eHHUs

(mpakTUyecKass 4acThb Y4eOHOTO cojAep:KaHMs IpelMeTa YCWJIeHa MaTepuaibHOTEXHMUYECKOl 0a3oil
nearpa «Touka pocray / pgerckoro TexHomapka «KBaHTOpuyM», HCIONB3YeMOTO JJsl  peain3aluu
00pa3oBaTeNbHbIX IPOrpaMM B paMKax MpPernoaBaHus XUMUH)
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Beeoenue

Uro um3yuaer xumud. IlpocTtsie u cnoxkHble BemiecTBa. CBoiicTBa BeleCTB. XUMHUYECKUN 3IIEMEHT.
@opMBI CYIIECTBOBAHUS XUMHUUYECKOTO dJIeMEHTa. XUMHUECKUE SBICHUS, UX OTIUYHE OT PU3NYECKUX SBIICHUH.
JlocTrKeHUs] XUMUM U MX HPaBUIBHOE UCIOJb30BaHUE. VcTopus BOZHMKHOBEHHUS M pa3BUTUSA XUMHUHU. Poib
OTEUYECTBEHHBIX YUYCHBIX B CTAHOBICHUHM XMMHUYeCKoW Hayku. OCHOBHBIE 3aKOHBI XUMHUH. O0IIee 3HAKOMCTBO
CO CTPYKTYpPOU MepHoaAuyYecKor Tabmuubl: nepuoasl u rpynmsl. Tabnuna .M. MenneneeBa kak cripaBoyHOE
nocobue s TMONY4YeHHs] CBEACHHM O XMMHYECKUX dyeMeHTaXx. OO0o3HaYeHHEe XHMHUYECKUX JIIEMEHTOB.
[Ipoucxoxnenre Ha3BaHUU XMMHUYECKUX 3JieMeHTOB. TaOnuma MeHzaeneeBa Kak CIpaBOYHOE IOCOOHUE IS
MOJTyYeHUs] CBEACHUM O XMMHUYECKUX DJIEMEHTax. Xumudeckas Gopmysa, UHIEKC, KOAP(UIIUEHT: 3aUCH U
yreHue popmyn. Macca atoMoB U Mosekyl. OTHocuTenbHas aroMHast Macca. OTHOCUTENbHAs MOJIEKYJISIpHAs
Mmacca. PacueT MaccoBoii 1011 XUMHYECKOTO 3JIEMEHTA M0 OpMYyJie BEIIeCTBa.

Amomul Xumuueckux 371emMenmos

JlokazarenbcTBa CIOXKHOCTU cTpoeHHs aToMoB. OnbiTel Pesepdopaa. [1nanerapHas Moaens cTpoeHUs
aToOMOB. XapaKTEpUCTHKAa HYKJIOHOB. DB3aMMOCBA3b IOHATHN: IPOTOH, HEWTPOH, MACCOBOE YHCIIO.
CoBpeMEHHOE OINpeAcIeHNEe NOHATHS «XMMHUYECKHN DJIEMEHT». V3MeHeHus, Npoucxopsiue ¢ 4YHCIOM
IPOTOHOB, JIEKTPOHOB U HEUTPOHOB B COCTaBE aTOMOB XMMHUECKUX 3JIeMEHTOB. M30TOMbI, KaKk pa3HOBHIHOCTb
aTOMOB OJIHOTO JJIEMEHTA. XapaKTepUCTHKa 3JIEeKTpOHOB. CTpoeHHE »HIIEKTPOHHBIX O00O0JIOUEK AaToOMOB
sneMeHTOB. [loHsATHE O 3aBEepIIEHHOM M HE3aBEPLIEHHOM DJJIEKTPOHHBIX (PHEPreTHUECKUX) YPOBHSX.
PacrionokeHne SIEKTPOHOB Ha DJHEPreTUYECKUX YPOBHSAX, aTOMbl METAUIOB U HeMmeTauioB. HoHbl
HOJIOKUTENbHBIE U oTpHULaTenbHble. [loHsaTre noHa. MoHsl, 00pa3oBaHHbIE aTOMaMU METAJUIOB U HEMETAJLJIOB.
[TonaTtue 00 HMOHHON CBs3M, CXE€Mbl OOpa30BaHMsI HMOHHBIX coeAuHeHuN. CxeMbl 00pa30BaHUSI MOJEKYI.
DJEeKTpOHHBIE U CTPYKTYypHbIe hopmyinbl. KoBaneHTHas mossipHas U HENOJspHas XUMUYecKue cBsi3u. CXembl
obpazoBanus monekyn coequHennit (HCI, H,O, NH3 u np.). DnexTponHsie u cTpyKTypHBIE (popMyInbl. CXxeMbl
00pa30oBaHMs JBYXaTOMHBIX MOJIEKYJI BOJOPOJA, XJOpa, CEpbl, a30Ta U Jp. DJIEKTPOHHBIE U CTPYKTYpHBIE
dbopmynsl. KpatHOocTh XuMu4eckoil cBsi3u. [loHsTHE 0 MeTayuTMyeckor cBsi3u. EnuHas mpupoga XUMHYECKOM
cBs3u. Ilonsatue 06 arom-uonax. IloHsTHe 00 00OOIIECTBIEHHBIX SJIEKTPOHAX. BhINoNHEeHNE ynpaXXHEHUH,
MOATOTOBKA K KOHTPOJIHHOU padoTe.

Ilpocmutie geujecmea

XapakTepucTUKa TMOJIOKEHUSI JIIEMEHTOB-METAJUIOB W HemeTauioB B Ilepuoguueckoi cucreme.
Crpoenne ux aromoB. DU3MYECKHE CBONCTBA METAUIOB U HEMETAUIOB — MPOCTBIX BelecTB. Pacuer
OTHOCHUTEIILHON MOJICKYJIIPHON Macchl (MTOBTOpEHUE). AJTOTPOIUS Ha MpUMepe 0JioBa, Gocdopa, KUCIopoaa u
yraepoaa. KonudecTBo BeliecTBa M €JUHUIBI €M0 U3MEPEHHS: MOJb, MUJUIMMOJIb, KHJIOMOJb. llocTosiHHAs
ABorasipo. Pacuer MoNEKyISpHBIX Macc BEIIECTB MO HUX XHUMHUYECKUM (opmynam. MuwmumonsipHas u
KMJIOMOJISIpHAsE Macchbl. BBINOMHEHHE YNpaKHEHUH C MCIOJNIb30BAHMEM IOHATHH «IIOCTOSTHHAas ABOraapoy,
«KOJIMYECTBO BEILIECTBa», «Macca», «MOJspHas Maccay. OO000mieHrne M 3aKperyieHhe 3HaHUW 10 Teme
«KonnuecTBo BemiecTBa», pelleHHE SKCHEPUMEHTAIBHBIX 3aaad. [loHsATHE O MOJIIpHOM O00BEME Ta3oB.
Hopmanbaple  yciioBus. MIITUMOJSIDHBIH W KHJIOMOJISIpHBIH  00BbeM. BpITIoNIHEHHE  ympakHEHUH ¢



UCIIOJIb30BAaHUEM TIOHATUN «MOJIIPHBIA 00BEM», «KOJMYECTBO BEIIECTBAY, «Macca», «MOJSIPHAs Maccay.
O06o0uieHne U 3aKpervieHue 3HaHWi Ha TeMy «MOJSpHBI 00BeM ra3oB», peIIeHHE SKCIEPUMEHTAIbHBIX
3amay. O0oOIeHne U cCUCTEeMaTH3alsl 3HaHuH. Pemenne 3a1a4 M ynpaKHEHUH C MCIIOIb30BaHUEM TIOHSITHI
«KOJTMYECTBO BEIIECTBAY, «MOJISIPHAS MacCay, «MOJISIPHBIA 00BEMY, «IIOCTOSTHHAsT ABOTaIPO».

Coedunenun Xumuyeckux 3J1eMeHmos

[lonatue o crenenu okucineHusi. OrnpeneneHUe CTENEHW OKHUCICHHS IO (opMmylnaM COEIUHEHHH.
CocraBnenue ¢Gopmysn OWHApHBIX COEOWHEHUH, oOmmMi crmocod wx Ha3zBaHwil. Oxcuabsl. CocTaBieHHE HX
dbopmyn u Ha3zBaHui. Pacuersl mo ¢opmynam. CocTaB U Ha3BaHUS OCHOBAaHUM, UX Kiaccuukanus. Pacyersr mo
dopmynam ocuoBanmii. IIpeacrasurenu: NaOH, KOH, Ca(OH),. Pacuets! mo popmynam ocHoBauuii. Coctas u
Ha3BaHMs KHUCIOT, UX Kiaccupukanus. Pacuersl mo ¢opmymnam kuciot. I[IpencraBurenu kucnot. Pacders! mo
dbopmynam kuciotT. CocraB u Ha3zBaHus coyield. Pacuetsl mo gopmymnam comeid. [IpeacraButenu comeii: NaCl,
CaCOg3 Ca3(PO4),. Pacuersi mo ¢opmynam coseit. IIpoBepounas paboTa 1O OCHOBHBIM Kiaccam
HEOpraHMYecKux BemiecTB. Pacuersl 1o ¢opMyliaM OCHOBHBIX KIJIACCOB HEOPraHUYECKUX BEIIECTB.
AmdoTtepHble U KpUCTaJUIMYEeCKHE BemiecTBa. Kpucrammmueckue pemeTk. [IOHATHS 0 MEXMOIEKYIIPHOM
B3aUMOJICHCTBUU U MOJIEKYJSIPHOM KpUCTAUIMYECKOW pemieTke. CBOMCTBA BEIIECTB C 3TUM THUIIOM PELIETKH.
CBolicTBa BELIECTB C Pa3HbIM TUIIOM KPUCTAJUIMUECKHUX PELIETOK, MX MPUHAIIEHKHOCTh K Pa3HbIM Kjaccam
coelMHeHUI. B3auMOCBs3b TUIIOB KPUCTAJUIMUECKUX PELIETOK U BUJIOB XUMUYECKOMU CBs3U. [loHATHS 0 uricTOM
BEIIECTBE U cMecH, uX orminuus. [Ipumeps! )xuakux u razoo0pasHbix cmeceil. CrocoObl pa3ieneHusl CMECEH.
[TonsiTust 0 1OJM KOMIIOHEHTa cMecH. BolunciieHne ee B CMECH U pacdeT Macchl Wik 00beMa BellecTBa B CMECH
o ero joJie. Pemenue 3a1au v ynpakHeHHI Ha pacueT J0J1 (MacCOBOM MM 0ObEMHOM) U HAXOXKIEHNUE MaCChl
(oObeMa) KOMIIOHEHTAa cMecH. BhINoHeHe yIpa)KHEHUH U pelleHue 3a1ad.

H3menenusn, npoucxooauwjue c eujecmeamu

CrocoObl OYMCTKH BEIIECTB, OCHOBaHHbIE Ha MX (pu3MUeckux cBoiicTBax. OuMcTKa MUTHEBON BOJIBI,
neperonka HepTH. [loHATHE O XMMHUYECKUX SIBJICHHSX, WX OTIMYME OT (U3MYECKUX. [IpU3HAKM M YCIOBHS
MPOTEKaHUsI XUMHUYECKUX peakuuid. Peakuus ropenusa. KonnuecTBeHHass CTOpOHAa XMMHMYECKUX PpEaKIUd B
CcBETE Y4eHMsI 00 aromMax M MOJIEKyjJaxX. 3HAYeHUE 3aKOHa COXpaHEHHs Macchl BemiecTB. Poasr M.B.
JlomonocoBa u /l. J[anbToHa B OTKPBITUM M YTBEP>KICHHUM 3aKOHA COXPaHEHHMs macchl BewecTB. [loHsTHE O
XUMHUYECKOM YpaBHEHUHU KaK 00 YCIIOBHOW 3allMCH XUMHUYECKOW PEaKIUU C MOMOIIBI0 XUMUYECKUX (POPMYIL
3HaueHue UHACKCOB M K03 duimeHToB. CocTaBieHHe YpaBHEHUN XMMUYECKUX peakiuii. Permienue 3amay Ha
HaXO0XJ/EHWE KOJIMYECTBA, MacChl WJIM 00beMa MpOJyKTa peaklUud MO KOJUYECTBY, Macce WU O0BbeMy
MCXOJHOTO BellecTBa. Te ke pacueThl, HO C MCMOJIb30BAHUEM IMOHATHS «I0JIsD» (MCXOIHOE BEIIECTBO JaHO B
BUJICE pPACTBOpa 3aJaHHOM KOHIICHTPAllUM WJIM COACPKUT OIPEICICHHYI0 J0JII0 mpuMecei). Pemenue
SKCHEPUMEHTAIbHBIX 337a4, 3aKPEIUICHHE 3HAHUU MO TeMe «XHMMHUYeCKHe ypaBHEHHUs». CyIIHOCTh peakuui
Pa3oKEHUsl U COCTaBJIICHUE YPAaBHEHUN peaklMid, MPOJeNaHHbIX yuuTenaeM. [loHsTre o CKopocTH XUMHUYECKUX
peakiuii. Katanuzatopsl, pepmenTsl. CymHOCTh peakiuii coenuHeHus. CocTaBlieHHE YpaBHEHUU peaklui,
npojenaHHbix yuuteneM. CymHocTh peakuuid 3amenieHus. CocTaBiieHue ypaBHEHUN peakiuii, mpoierdaHHbIX
yuurteneM. Psi akTUBHOCTH METaJIOB, €0 UCIOJIb30BAHKUE JIJIsi TPOTHO3UPOBAHUS BO3MOKHOCTH MPOTEKAHUS
peakuuii MeXx1y MeTaulaMUd U PacTBOpaMM KHUCJIOT. Peakiuu BBITECHEHMsI OJHUX METAJJIOB M3 PAaCTBOPOB UX
coneit gpyrumu Metamiamu. CymHOCTh peakiuii oomMeHa. CocTaBleHHEe YpaBHEHHM peakiluii, mpoaeTaHHbIX
yunurteneM. Peaknny HeWTpanu3anuu. YCIOBHsS TEUYEHHs PEAKUUN MEXKIy pacTBOpaMU KHUCIOT, IIENOYEN U
coJiel 10 KoHI[a. TUMbl XUMUYECKUX peakluid (110 MPU3HAKY «YUCIIO0 U COCTaB UCXOJIHBIX BEIIECTB U MPOAYKTOB
peakiu») Ha MPUMEpPE CBOMCTB BOJBI. Peakiust pasziokeHUs: — JIEKTPOIU3 BOJbI. Peakiuu coenwHEeHUs —
B3aUMO/ICCTBUE BOJIbI C OKCUJAMU METAJUIOB U HeMeTasuioB. [loHsaTHE «rupoKcuably. Peakiiuu 3amenieHus —
B3aMMOJICIICTBHE BOJIbI C ILIEIOYHBIMU U HIETOYHO3EMENbHBIMU MeTamaMu. Peakiuu oOMeHa (Ha mpumepe
ruponusa cyinb(dara amroMUHHS W KapOuga kanbius). Pemenuwe 3amau u ympaxHeHwil. [loarotoBka k
KOHTPOJIbHOH pabore.

Ilpocmeiiuiue onepayuu c eeuwecmeamu (XumuuecKuili NPaKmMuKym)

[IpaBuna TexHuku OE30MACHOCTH MPHU OOpaIIeHUH ¢ JA0OpPATOPHBIM 00OpYyIOBaHWEM, MPU padboTe B
KaOWHEeTe XUMHH. 3HAKOMCTBO C J1abopaTOpHbIM o0opymoBaHueM. Du3nuecKkue U XUMUYECKUE PEAKIUU TPH
ropeHun ceud. KaduecTBeHHBIN cocTaB mouBbl. Cpena MOYBEHHOTO pacTBopa. AHanu3 Bonbl. [Ipo3payHocTh
BOoAbl. [IpU3HAaKK XMMUYECKUX pEaklMii: BBIACICHHE Ta3a, BHINAJCHUE OCAJKa, U3MEHEHHUE LIBETa BELIECTB.
KauectBennsle peakuuu. [Ipuroropnenue pactBopa caxapa U pacueT ero MacCoBOM JT0JIM B PacTBOPE.

Pacmeopenue. Pacmeopvi. Peakyuu uonno2o oomena. OKucaumenvpHo-60CCMAHOGUMENbHbIE
peaxkyuu



PactBopbl. duznueckass U XUMUYECKass TEOpUs pPacTBOPOB. TeruioBble SIBIEHUS MPU PACTBOPEHUMU.
I'mapatel U KpUCTAIIOTUAPATHI, KPUCTAUIM3AMOHHAs BoJa. HacklllieHHbIe, HEHACBIIICHHbBIE, MTEPECHIIICHHbIE
pactBopbl. XOpOIIO pPacTBOPUMBIE, MaJIOpPACTBOPUMBIE UM MPAKTUYECKH HEPACTBOPUMBIE BEILIECTBA.
DIEKTPOIUTHI U HERJIEKTPOIUTHL. DIEKTPOIUTHUECKAS] TUCCOLMALUAS U accoldanus. MexaHu3M JIUCCOIauu
BEIIECTB C pPAa3IMYHbIM THUIIOM CBsi3U. CTeneHb 3JIEKTPOIUTHUECKON aucconuanuu. CUllbHBIE U Cia0ble
AJEKTPOIUTHI. DIEKTPOIUTHI U HEINEKTPOIUTHI. MeXaHU3M JUCCOIMAIIMU BEUIECTB C PA3IMNYHBIM TUIIOM CBSI3U.
CreneHp ANEKTPOIUTHYECKON aucconunanuu. CuibHbIE W ciaa0bie 37eKTposuThl. MoHbl. CBOHCTBA HMOHOB.
Knaccudukanus nOHOB MO cocTaBy (IIPOCTBIC W CIIOXKHBIE), MO 3apsiny (KATHOHBI U AHUOHBI), MO0 HATUYHIO
BOJHOM 000JI0YKH (TUAPOTUPOBAHUE W HeruapoTupoBaHue). OcHoBHbBIE nojokeHuss TOJl. Peakuuu B BOJHBIX
pacTBopax >JeKTpPoiauTOB. HeoOparumbie M oOpaTtuMbie peakiuud. MOJEKyIsIpHOe W HOHHOE ypaBHEHUE
peakuuii. Peakiuu nonHoro oomena. Peakiuu Hewtpanuzanuu. Kucinorel. X knaccudukaius no pa3andHbIM
npuszHakam. OnpeneneHrue KHUCIOT KakK JJIEKTPOJIUTOB, HMX Juccolualus. B3aumopaeicTBue KHUCIOT C
METaJUIAMM, YCIIOBHUSI TEUYEHUs OTHUX peaKkUMil. OJIEKTPOXUMHUYECKUW psi  HAIpSOHKEHUS METaJUIOB.
BzaumopeicTBue KUCIOT ¢ OKCHIAMU METAIJIOB MU OCHOBAaHUSIMH. Peakiuu HelTpanusauuu. Bzanmoneicteue
KHUCJIOT C COJISIMHM. 3aluCh ypaBHEHUH peakuuidl (MOJEKYISPHBIX U HMOHHBIX) C MCIOJb30BAHUEM TaOJIUIIBI
pactBopuMocTh. OmnpeielieHre OCHOBAaHUI KaK JIEKTPOJIUTOB, WX nucconmanus. Kiaccudukanus ocCHOBaHUI
M0 pa3NuYHBIM MpH3HaKaM. B3aumopeiicTBue ocHOBaHUM ¢ KucioTamu (moBTOpeHue). Biammopeiictue
miesioyet ¢ comsimu  (pabora ¢ TabiMIe pacTBOPUMOCTH) M OKCHIAMU HeMeTauioB. Paznoxenue
HEpacTBOpUMBIX oOcHOBaHMil. CocTtaB oOkcHIOB, ux Kiaccuduxaims. CBONHCTBA KHUCIOTHBIX U OCHOBHBIX
okcuioB. OmpeeneHue colieit Kak JISKTPOJIMTOB, UX aucconuanus. Kimaccudukamnms coneit. Bzanmopeiictpue
coliell ¢ MeTaisiaMu, OCOOCHHOCTH STHUX peaklUuid M B3aUMOJEWUCTBUE cojieil ¢ comsiMu (pabota ¢ TabiuIei
pacTtBOpuUMOCTH). B3anmoneiicTBie coyieil ¢ KUCIoTaMu U 1iejaodaMu (moBtopenue). [lonstue o reHeTuyeckoit
CBSI3M U FEHETHYECKHX psAJaxX METAIJIOB M HEMETa/ioB. Pa3nuuHble mpHU3HAKK KiIacCU(DUKAIMM XUMHYECKUX
peakuii. OmnpeneneHue CTENEHEH OKHUCICHHS AJIEMEHTOB, OOpa3yIOIIMX BEIIECTBA PAa3IUYHBIX KJIACCOB.
Peakiiun OBP. [lonsitue 00 oOKucCIHTENE W BOCCTAHOBUTENE, OKHUCICHHMM M BOCCTaHOBJICHHMH. PerieHue
pacyeTHBIX 3aj]ad IO YPABHEHHSM, XapaKTEPU3YIOIIMM CBOWCTBA OCHOBHBIX KJIACCOB COCIUHECHHM, U
BBINIOJIHEHHE OCHOBHBIX KJIACCOB COEIMHEHMI S3TOro IUIaHAa Ha T€HETHMYEeCKyr CBs3b. lloaroroBka k
KOHTpPOJIbHOM pabore. MTorosast KOHTposbHas pabora.
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Oowan xapakmepucmuka Xumuueckux nemenmos (4 u).

CrpoeHne aroma, XapakTep HPOCTOrO BELIECTBA; CPAaBHEHUE CBOMCTB IIPOCTOrO BEHIECTBA CO
CBOMCTBaMH MPOCTHIX BEUIECTB, OOPA30BAHHBIX COCEIHUMH IO MEPUOAY M MOATPYIINE HIEMEHTaMHU; COCTaB U
XapaKTep BBICHUIETO OKCHJA, THIPOKCHUIA; COCTaB JIETYY4ero BOJOPOJHOrO COEIMHEHUus (s HeMmeTrasia).
CsoticTBa anekTponuToB B cBeTe TO/]. 'eneTnueckue psasl Metamia U Hemetama. CamoctosiTenbHas paboTa ¢
yuauumucs. 3akperuieHue matepuana. [loHsTHe o mepexonHbIX aneMeHTax. AMdotepHocTb. ['eHeTnueckuit
psn nepexoaHoro snemeHTa. Ilepuonnuecknii 3akon u [lepuonnueckast cucteMa, CTpOEHHE aToma. 3HAUYECHHE
M3 u IIC.

Memannwt (14 u)

XapakTepucTrKa TOJIOKEHUSI DJIEMEHTOB-MeTauioB B llepuomudeckoit cucreme. CTpoeHHE aTOMOB
MeTaIoB. MeTalTnyeckue KpUCcTaUIMueCKue penieTku. MeTtamudyeckas XUMUYecKas CBs3b. XapaKTepUCTUKa
0O0IMX XWMHUYECKHX CBOWCTB METAUVIOB HAa OCHOBAHWHM WX TIOJOKEHHUSI B JJICKTPOXHMUYECKOM DSIIY
HANPSDKEHUH B CBETE€ MPEACTAaBICHUN 00 OKHUCIUTENbHO-BOCCTAHOBUTENBHBIX peakiusix. CaMopoaHbie
METaJUTbl U OCHOBHBIC COCIMHEHMsI META/UIOB B mpupoje. Baxueimme pyabl. [loHsATHE O METATypruu U ee
Pa3HOBUIHOCTSIX: MUPO-, TUAPO-, dNeKkTpomeTautypruu. Kopposus mMetannos. CrocoObl 3alUThl METAIIIOB OT
Koppo3ur. OcoOEHHOCTH (PU3NYECKUX U XUMHUUECKUX CBOMCTB IICJIOYHBIX METAUIOB. BakHenme coefnHeHus
HIENTIOYHBIX METAJUIOB: IIEJI0YH, COJIU; UX CBOMCTBA U MpuMeHeHue. OO0IIast XxapakTepucThKa METAIIOB BTOPOi
TPYIIBI TJIABHOW MOATPYIIIBI, OCHOBHBIE (DU3UYECKHUE U XUMUUECKHE CBOMCTBA MIEI0YHO3EMETbHBIX METAILIOB.
Baxneiimme coenunenus Ca u Mg, ux npuMeHnenue. Ponb kanbius 1 MarHus B )KUBBIX opranuzmax. CTpoeHue
aToma, pU3HYEeCKUue U XUMUYEeCKrue cBorcTBa. [Ipumenenne amomunusa. CoeqMHEHUST aTIOMUHHS — OKCHIBI U
TUAPOKCUIBI, X aM(OTepHOCTh. BakHeline cony amoMUHUA. 3aKpeIruieHHe M CUCTeMAaTHU3allus 3HaHUN 110
IJIaBe TIEpBOM: oOO0Ias XapaKTEepPUCTHKAa METaUIOB, XWMHUYECKHE CBOWCTBA METAUIOB. Pemenue
AKCIIEPUMEHTANIbHBIX 33Ja4, pelleHue ypaBHeHuil. CtpoeHue aroma xene3a. dusmyeckue M XUMHUYECKUE



cBoiictBa. Ilpumenenne xeneza. Coenunenus xenesza |l n xeneza Ill. I'enetnueckue psapl. KauecTBeHHBIE
peakLuy Ha MOHBI JKene3a.

Ceoiicmea memannoe u ux coeOuHeHull (Xumudeckuil npakmuxym)(3 u).

Pemenne nenouexk XUMUYECKUX MPEBPALLEHUI 110 BapuaHTaM. [IoBTOpeHuE Ha MPaKTUKE XUMHUYECKUX
CBOMCTB METAJIOB. 3aKPEIUICHUE 3HAHUM 110 PACIO3HABAHMIO U MOJIyUYEHUIO BEILECTB, 3aKPEIJICHUE 3HAaHUH 110
XUMHUYECKUM CBOMCTBAM BELIECTB.

Hememannwt (26 u)

[Tonoxenne HemertayuioB B [lepuonndeckoil cucteme, 0COOEHHOCTH CTPOEHHS MX atoMmoB. Psnuer D0.
Kpucramnnueckoe CTpoeHHME HEMETAUIOB — MpocTelXx BemecTB. Aintorponua. O3oH. CocrtaB BoO3gyxa.
®uznyeckue CBOWCTBa HeMETaIOB. OTHOCUTENBHOCTb IOHATHH «METall» U «HEMETAUD». XHUMHUYECKUE
CBOMCTBAa HeMeTauloB. OKHCIUTENIBHBIE CBOWCTBA: B3aUMOJEHCTBHE C METaZIaMHM, BOJOpPOJIOM, MEHEE
JIEKTPOOTPULIATEIbHBIMUA METAJNIAMU, HEKOTOPBIMU CIIOKHBIMM BellecTBaMU. BoccTaHOBUTENBHBIE CBOWMCTBA
HEMETAJUIOB B PEAaKUMAX C KHUCIOPOAOM, CJIOXHBIMU BEIIECTBAMU-OKUCIUTEIAMUA. MaKpodJIeMeHTsl U
MHUKpO3JIEMEHTBI. POJb MHMKPOIJIEMEHTOB B JKU3HENEATEIbHOCTH PpACTEHMM, MKUBOTHBIX U UEJIOBEKA.
Opranuueckue BellecTBa: Oenku, XUpbl, yriaeBoisl. PdepmenTsl. Buramuubsl. I'opmonsl. Ilonoxkenue B
[Tepuoanueckoit cucreme J[. U. MenneneeBa. CtpoeHure atomMa U MOJIEKYJbl. PU3HUECKUE U XUMHUYECKUE
CBOWCTBa BOJIOPO/A, €r0 MOJy4YeHUEe U npuMeHeHue. OOmas xapakTepucThka rajoreHoB. CTpoeHHe aTOMOB
raJIor€HOB, CTENEHU MX OKucieHus. CTpoeHue MOJIEKyJ TrajoreHoB. ['ajoreHel — NpPOCTbIE BEIIECTBA.
3aKOHOMEPHOCTH B M3MEHEHMM MX XHMHYECKUX M (PU3MUECKUX CBOICTB B 3aBUCHUMOCTHU OT YBEJIMYEHUS
HOPSIKOBOTO HOMEpa XUMHUUeckoro aneMenTa. Kpatkue cBenenus o xjope, 6pome, noae, grope. Ilomyuenue
XJIOpoBOAOpoaa. XJIOPOBOAOPO B IpUpoAe. XJIOPOBOAOPO U COJIIHAS KUCIIOTA. XJIOPUBI, UX IPUMEHEHUE B
HapoAHOM Xo3siicTBe. [loyueHne rajgoreHoB METO/I0M 3JIeKTpoan3a. buosornyeckoe 3HaYCHUE TaJIOT€HOB U
ux coenuHeHui. Ilpumenenue ranoreHoB. CTpoeHHe aroMa KHCIOpoJa. AJUIOTPONUS KUCIOPOJA.
XapakTepucTuKa XUMUYECKUX CBOMCTB KUCIIOpOJa B cBeTe npezcrasieHuil 00 OBP. IIpumenenue kucnopona.
Crpoenne aroma cepbl. Auorponus. dusnyeckue cBoiicTBa poOMOMUYECKOW cepbl. XapaKTepUCTHKa
XUMHUYECKUX CBOMCTB cephl B cBeTe mpeiactaBieHuii 00 OBP. Baxwneiimme coeuHeHUsT cepbl: CEPOBOIOPO,
Cylb(UIbI, OKCHUJIbl, CEPHUCTAs KUCIIO0TA, CYIb(UTHI; UX CBOIMCTBA, MOIy4YE€HUE U TpUMeHeHne. Pa3baBieHHas u
KOHILICHTPUPOBAaHHAsl CEpHAasi KUCIIOTA, €€ CBOMCTBA, IOJIYyYEHUE U NPUMEHEHHE. Peakuyuu B3auMOAECUCTBUSA C
cepHoll kucioroil. CtpoeHue atoMoB a3oTa. CTpoeHHe MOJIEKYJIbl a30Ta. PU3NYECKUE U XUMUYECKUE CBOMCTBA
azoTta B cere npencrasieHnii 00 OBP. Ctpoenune Monekynsl amMmuaka. @u3ndeckue CBOICTBA, MOJyuyEHUE,
cobupaHue, pacro3HaBaHHEe aMMHUaka. XMMHYECKHE CBOMCTBA aMMHAaKa: BOCCTAHOBMTENIbHbIE M 00pa3oBaHME
MOHA aMMOHHUS 10 JOHOPHO-aKUENTOPHOMY MexaHu3My. Cojau aMMOHMSI: COCTaB, MOJNy4YeHUE, (pU3ndecKue U
xumuueckue cpoiictBa. IIpencraBurenu. IlpumeneHne B HapogHoM Xo3siictBe. OKcHIbl a30Ta. A30THas
KHCJIOTa, €€ cBOMCcTBA U puMeHeHue. Hurpatel, cenutpsl. Ctpoenue atoma. Ammorponusi. CpaBHEHHE CBOMCTB
U IpUMEHeHHe KpacHoro u Oemoro Qocdopa. Xumuueckue cBoiictBa (ocdopa. Oxcun docdopa (V) u
oprodochopnas kuciora. Conu oprodocdoproit kucnorel. Dochop B mpupone. @ocdopHbie yaoOpeHus.
Crpoenue atoma yriepoja. AJUIOTpOIuUsi, CBOMCTBa Moau(puKauuil — anmasza u rpadura. VX npumeHeHue.
AMoOp(dHBIN yTiepos U ero copra: KOKC, caxa, IpeBECHbIN yroyib. AICOpOLMs U €€ MPAaKTUYECKOE 3HAUEHUE.
XuMuueckue cBoicTBa yriaepoaa. Okcuasl yriiepoja, UX CBOMCTBa, MOdydyeHUE W npumeHeHue. CTpoeHue
MOJIEKYJI OKCHIOB yTiieposia. YTObHAsl KUCIOTa U €€ colii. BaxHelmme kapOOHAThI: KAJIBIIUT, COJIA, MTOTAII —
UX 3HaYeHWe W mnpumeHeHue. Pacmo3HaBanue kapOonaToB. Ilepexon kapOOHATOB B THIPOKAapOOHATHl U
oOpatHo. Ctpoenue atoma. CpaBHEHHE €ro CBOWCTB CO CBOMCTBaMHU aToMa yriepona. Kpucrammmueckuii
KPEMHHi{, CpaBHEHHE €ro CBOWCTB C yriepoiom. [lpupoanbie coenuneHust kpemuus: SiOp, cuimkaTsl U
anmoMocuiInKaTel. PazHoBHIHOCTH cTekia, ero mnpoucxoxiaeHue. [lomydenue nemenra. IIpousBoiactBo u
npUMeHeHue crekia, Gpapdopa, HeMeHTa. 3akperieHue U CUCTeMaTH3alus 3HaHuH| 10 TeMe: CTPOEHHE aTOMOB
HEMETAJIOB, KOBAaJICHTHAsI HEMOJSIpHAs XUMUYecKasi CBs3b. PellleHne sKcrepuMeHTalbHbIX 337]a4 U YpaBHEHUH
peakuuii. [TonroToBka K KOHTPOJIBHOM paboTe. 3aKperuieHue U CUCTEMaTU3alusl 3HaHUH 110 TeMe: XUMHYECKUe
U (uU3NYECKUE CBOWCTBA HEMETAJUIOB, XMMHUYECKHE pEaKIUH, KOBAaJEHTHasl TMOJsipHasi CBsA3b. PerneHue
9KCIEPUMEHTAIBHBIX 3aay U ypaBHeHH. [loaroroBka Kk KOHTpOIbHOI padote. PaboTa Hax omubKkamu.

Ceoiicmea nememannog u ux coeournenuit (3 u).

Pemenne  skcnepuMmeHTanbHbIX — 3amady 1o Teme  «lloarpymma  kucnopoma».  Pemienune
SKCIIEPUMEHTANBHBIX 3a1a4 1o Teme «lloarpymnma a3zora u yriepojay. 3aKkperieHue 3HaHUH Mo MOJIyYeHUI0 U
pacro3HaBaHUIO Ta30B.

Opzanuueckue eewgecmea (12 u)



BemectBa opranuyeckre M HeopraHuueckue. IIpudanHbl MHOrooOpas3usi OPraHMYECKUX COEAMHEHHM.
BanentHocTs. X¥MHYECKOE CTPOCHHE OPTaHUYECKUX COCAMHEHUH. MOJeKyIsIpHbIe U CTPYKTYpHbIE (POPMYIIBI
OpTraHWYECKUX COeAMHEHUH. ['oMomormdyeckuid psj mpenenbHbIX y/B. Pammkansl. M3omepsl m u3omepus.
dusnueckue M XUMHUYECKHE CBOWCTBAa. MeTaH M dTaH: cTpoeHue MouseKysl. ['opeHune MeraHa M dTaHa.
[Ipumenenne MeTana. XMMHUYECKOE CTPOECHUE MOJIEKYJIbI 3THIICHA. [[BoliHas cBs3b. B3anMopeicTBrue sTuieHa ¢
Bogou. Ilomumepusanusa stunena. Ilommstunen u ero 3Hauenue. IloHsATHE O NpenENbHBIX OJXHOATOMHBIX
CIIMpTax Ha MpUMEpPE METaHOJIa U 3TaHoJa. TpexaToMHbl cniupT ruuepruH. OKUCIEHHE 3TUIIOBOrO CIUPTA B
ykcycHbll anpneru. Ilonartue o0 anprerngax. OkuciaeHue anpiaeruga B KUCIOTY. OJHOOCHOBHBIE
HenpeJenbHble KapOOHOBBIE KHCIOTHI Ha TpUMEpe YKCYCHOM Kuciaotel. Ee cBoiicTBa M NpuUMEHEHHE.
CreapuHOBast KMCIIOTa KaK MPEAICTABUTENb )KUPHBIX KapOOHOBBIX KUCIOT. Peakius stepudukamun. [lonstue o
cnoxHbIX d¢Pupax. Ilonstue 06 amuHokuciorax. Peakuuu mnonukonaeHcauuu. benku, uMX cTpoeHue u
Oouonornyeckas posb. llentuanas cBsi3p U nonunenTuiasl. llepBuunas crpykTypa OenkoB. buonornueckue
dbyukiun 6enaxoB. CBoiicTBa 0eNKOB M KauecTBEHHbIe peakuuu Ha O6enku. [lonstue 06 yrneBoaax. ['moko3za. Ee
cBoiicTBa u 3HaueHue. Kpaxman u wnemtono3a. Mx Ouomormueckass ponb. [lonmMmepbl npuponHble U
CUHTeTHYeCKHe. Peakuuy momumepusauuu U MOJMKOHAEHcaluu. Ilnactmaccsl u BosIOKHA. 3akpervieHue u
cUCTeMaTH3alys 3HaHUH. Penenne skciepuMeHTaIbHbIX 3a/au.

3axkpennenue (6u)

O0001eHre, 3aKkpelyieHue M cUcTeMaTu3alus 3HaHMM 1o Kypcy xumuu 9 kimacca. IloBropenue
npoiieHHbix TeM: llepuonnueckuii 3axkoH u llepuogumyeckas cucrema, BUAbI XMMHUYECKUX CBSI3€M M THUIIBI
KPUCTAIUIMYECKUX PELIETOK, TUIbl XUMHUYECKHX pPEaKIHil, KJacChl XUMHYECKMX CcoequHeHHi. Pemenue
SKCHEPUMEHTAIIbHBIX 3aJa4, PEIICHHE YPaBHEHUN PEaKLIHil.

Mesicnpeomemmbnie céasu

Peanuszanus MeXNnpeaMETHBIX CBA3€H NMpU M3ydyeHUU XMMHUU B 8 M 9 Kilacce OCYyILECTBISETCS uepe3
UCIIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYUYHBIX MOHATUN, TaK U MOHATUH, SBIISIOLIMXCS CUCTEMHBIMH JUIS
OTJENFHBIX TMPEIMETOB €CTECTBEHHO-HAYYHOTO HKiIa OOIIie ecTeCTBeHHO-HAYYHbIE IOHATHS: HayYHbIH (aKxT,
TUIOTE3a, 3aKOH, TEOpHs, aHalu3, CUHTE3, KJIacCH(UKalMs, NEepUOJUYHOCTb, HAOIIOAECHUE, KCIIEPUMEHT,
MOJICIIUPOBaHKE, M3MEpPEHHE, MOJENb, SBICHUE, MAapHUKOBBIA 3(h(deKT, TexHoJorus, marepuaisl Dusnka:
MaTrepus, aToM, JJIEKTPOH, IIPOTOH, HEUTPOH, MOH, U30TOIN, PAJAMOAKTHUBHOCTb, MOJIEKYJA, JJIEKTPUYECKUI
3apsl, MPOBOJHUKHU, MOJYINPOBOJHUKU, AUDIEKTPUKH, (POTOIEMEHT, WHIAUKATOp, BEIIECTBO, TENO, OOBEM,
arperaTHOE€ COCTOSIHME BEILECTBA, TIa3, pacTBOP, PAacCTBOPUMOCTb, KPUCTAJUIMYECKAs PEILIETKA, CILUIABBI,
¢u3nyecKkue BETUYMHBI, €IWHULBI H3MEPEHMs, KOCMUYECKOE MPOCTPAHCTBO, IUIAHEThl, 3BE37bl, ConHIIE.
buonorus: ¢orocunTes, AbIxaHue, Ouocdepa, IKOCUCTEMA, MHUHEpAIbHBbIE YHOOpPEHHS, MHUKPOIJIEMEHTHI,
MaKpoOd3JIEMEHTHI, MUTaTeIbHbIE BellecTBa [ eorpadus: armocdepa, ruapocdepa, MUHEpasbl, TOPHbIE TOPOJIBI,
IIOJIE3HBIE UCKOMAEMbI€E, TOIUIMBO, BOJHBIE PECYPCHI.

Ilinanupyemble pe3yJibTaThl OCBOCHHUS Y4eOHOI'0 NpeaMeTa

Juunocmnuvie pesynomamuvr  Q0yuarwuiica NOAYUUM  B0IMONCHOCHL 01  (hopmuposanus
cnedyrouwgux auynocmuvlx YY/I:

. orpejieieHue MOTUBAIIUU U3YUeHHUsl yueOHOro MaTepuarna;

. OIICHUBAHME YCBAaWBAEMOTO Yy4eOHOTO MaTrepuana, MCXOAS W3 COUHUAIBHBIX M JIMYHOCTHBIX
IIGHHOCTEH;

. MOBBIIIEHHE CBOETO 00pa30BaTEILHOTO YPOBHS M YPOBHSI TOTOBHOCTH K WM3YYEHHUIO OCHOBHBIX
HUCTOPUYECKHUX COOBITHM, CBS3aHHBIX C Pa3BUTHEM XUMHUH U OOIIECTBA;

® 3HAHUC HpaBI/IJ'I IIOBCACHUSA B I-IpG?;BI)I‘-I211‘/'IHBIX CI/ITyaIH/ISIX;

. OIICHUBAHHE COIMATLHOM 3HAYUMOCTHU MTPO(hecCcuil, CBSI3aHHBIX C XUMUEH;

. BIIAJICHUE TIpaBUWJaMH  0€30MacHOro0  OOpameHusi ¢ XUMUYECKUMH  BEIIECTBAMU U

O60py,HOBaHI/ICM, MMPOABJICHUC JKOJIOTUYECKOM KYJIBbTYPHEI .

Memanpeomemmboie pe3yibmamnol



PeryasituBHbIC

Obyuarowuiicst NOIY4Um 803MONCHOCIb OJisL PopMUPOBaHU CLedYIOWUX pecyasimusHulx YV

. [eJIeTIoIaraHle, BKIIFOYast MOCTAHOBKY HOBBIX IIeJIeH, MpeoOpa3oBaHue MPAKTHUECKON 3a7aud B
IIO3HABATEJIbHYI0, CAMOCTOSITEJIbHBIA aHAJIU3 YCIOBUM JOCTHXKEHMS 1€l HAa OCHOBE Y4Y€Ta BBIJCICHHBIX
YYUTEIIEM OPUEHTHPOB JCHCTBUS B HOBOM y4eOHOM MaTepHale;

. IJJAHUPOBAHUE ITYTH JOCTUKEHHUS LIETIEH;

. YCTAQHABJICHUE LEJIEBbIX MPUOPHUTETOB, BBIJCICHHE AIBTEPHATHBHBIX CIIOCOOOB JIOCTHKCHHS
1enu 1 Beibop Haubosee 3 pexTuBHOrO crocoda; YMEHUE CaMOCTOATENIbHO KOHTPOJIUPOBATH CBOE
BpEMS U YIPABIATh UM; *  yYMEHME IPUHUMATh PEIICHUS B IPOOJIIEMHON CUTYyallNH;

. MIOCTaHOBKA Y4EOHBIX 33/1a4, COCTaBJICHUE TUIaHA U TIOCTIEI0BATEILHOCTH ICHCTBUM;

. opranu3zaiys pabodero Mecra npH BBHIIIOJHEHUH XUMHUYECKOTO SKCIIEPUMEHTA;

. MPOrHO3UPOBAHUE PE3YyIbTaTOB OOYYEHHUs, OICHMBAHHUE YCBOEGHHOIO MaTepuaia, OIeHKa

Ka4yecTBa M YpPOBHS MOJYYCHHBIX 3HAHWW, KOPPEKUHMs IUIaHA U Crocoda JeWCTBUS NMPH HEOOXOAMMOCTH
[To3naBaresnbHble OOydaroLMiics MOTYYUT BO3MOKHOCTh ISl (POPMHUPOBAHUS CIEAYIOIIUX I[103HABAaTEIbHbBIX
YV I:

. IIOUCK U BbIJIeJICHHE HH(POPMALIUY;

. aHaM3 yCJIOBUH M TpeOOBaHWMU 3amayd, BHIOOp, COMOCTaBIEHHWE M OOOCHOBAHHE CIIOCOOA
pelLIeHMs 3a]1a4uu;

. BbIOOp Hambosiee PPEKTUBHBIX CIIOCOOOB pEIICHHs 3aaddl B 3aBHCHMOCTH OT KOHKPETHBIX
YCIIOBU;

. BBIJIBUKCHUE 1 000CHOBaHHE TUIIOTE3bI, BEIOOP criocoba e€ mpoBepKH;

. CaMOCTOSITEJIbHOE CO3JJaHHE AJTOpUTMa AEATENbHOCTU MPH PELIEHUU MPOoOJIeM TBOPUYECKOIO U
IIOUCKOBOTO XapaKTepa;

. YMEHUS XapaKTepU30BaTh BEIIECTBA [10 COCTABY, CTPOCHUIO U CBOWCTBAM;

. ONMCHIBAHUE CBOMCTB: TBEPABIX, IKHJAKHX, Tra3000pa3sHbIX BELIECTB, BbIACIEHUE UX
CYIIECTBEHHBIX ITPU3HAKOB;

. M300paKE€HHE COCTaBa MPOCTEHIINX BEUIECTB C MOMOIIBI0 XUMHUYECKUX (OPMYJ U CYHIHOCTH
XUMHUYECKHUX PEAKIMH ¢ IOMOIIbIO XUMUYECKUX YPABHEHNUI;

. IpoOBeJCHNE HAOJIO/IEHUH, OMMCAHUE MPU3HAKOB M YCIOBUH TEUEHMS] XMMHUECKHUX peaklui,

BBITIOJTHCHUEC XUMHWYCCKOI'0 3KCIICPUMCHTA, BBIBOABI HA OCHOBC aHAJIN3a Ha6JHO,Z[eHI/II\/’I 3a JKCICPHUMCHTOM,
pPEeICHUE 3a/1a4, ITOJTYUCHUC XHUMHYICCKOMN I/IH(l)OpMaIII/II/I N3 pa3JIMYHbIX HCTOYHHUKOB,

. YMEHHE OpTraHN30BbIBATh UCCIIEIOBAHHE C IEIbI0 TIPOBEPKHU TUIIOTE3;

. YMEHHE JIeJIaTh YMO3AKITFOUCeHUs (MHIYKTHUBHOE H 110 aHAJIOTUH ) U BBIBOJIBI,

. yMEHHE OOBEKTHUBHO OIEHUBAaTh WHGOPMAIMIO O BEIIECTBAX W XUMHUYECKHX IMpoleccax,
KPUTHYECKH OTHOCUTBCS K TICEBJOHAYYHON HH(POPMAIIHH.

Kommynukamuenuie

Obyuarowuiicst NOIY4YUm 803MONCHOCIb OJis1 POPMUPOBAHUSA CLEOVIOUWUX KOMMYHUKAMuUueHviXx Y V/]:

. MOJTHOE W TOYHOE BBIPAKEHHWE CBOUX MBICIECH B COOTBETCTBHHM C 3aJauaMU M YCIOBUSMHU
KOMMYHHKAIIWH,

. aJICKBaTHOE MCIOJIb30BAHHUE PEUEBBIX CPENICTB ISl YIaCTHs B TUCKYCCHH U apTyMEHTAIIUU CBOEH

MO3UIMH, YMEHHUE MPEJCTABIATh KOHKPETHOE CO/IepKaHHE C COOOIIIEHNEM €ro B MMCbMEHHON U YCTHOH (opMe,
oTpeieNIeHue CII0cOO00B B3aUMOJICHCTBUS, COTPYTHUUECTBO B MIOMCKE U cOOpe HHPOPMALIUY;

. orpeziefieHue CIocOO0OB B3aMMOJIEHCTBHSI, COTPYAHMUYECTBO B MOUCKE M cOope mH(popMaluu,
ydacTHe B JHajore, IIAHUPOBAHHE OOILIMX CIIOCOOOB paldOThI, MPOSIBICHUE YBAXKUTEIBHOTO OTHOLICHUS K
JpYTUM y4daluMcst;

. ONMCAaHUE  COJEPkKAHWA  BBINOJIHAEMBIX  JEWUCTBUM €  LENbIO  OPUEHTUPOBKU B
MPEIAMETHONPAKTUYECKOU TSI TETbHOCTH;

. YMEHHSI YUYUTBHIBATh Pa3HbIE MHEHHUS U CTPEMHUTHCS K KOOpPAMHALMU PA3JIMYHBIX ITO3UIUU B
COTPYAHHUYECTBE;

. dbopMynupoBaTh COOCTBEHHOE MHEHHE U TMO3UIUI0, apTYMEHTHPOBATh U KOOPIUHHUPOBATH €€ C
MO3UIIUSIMHU TTAPTHEPOB B COTPYAHUYECTBE MPU BHIPAOOTKE OOIIETO PEIICHUS B COBMECTHOM JIEATETbHOCTH;

. OCYIIECTBIISITh B3aUMHBIA KOHTPOJIb U OKa3blBaTh B COTPYAHHYECTBE HEOOXOIUMYIO

B3aMOIIOMOIIb,



. IUTAHUPOBATh 00IIHME CIIOCOOBI PA0OTHI; OCYIIECTBIATH KOHTPOJIb, KOPPEKIIHIO, OLICHKY AeHCTBUI
napTHépa, yMeTh yOeKIaTh;

. HCIIOJIb30BATh AaJIeKBATHbIE SI3BIKOBBIE CPEACTBA ISl OTOOpa)KEHHsS] CBOMX UYYBCTB, MBICIIEH,
MOTHMBOB M TOTpeOHOCTEH; OTOOpakaTh B peuH (OmHcaHUe, OOBSCHEHHE) COJCpXKAHHWE COBEPIIAEMBIX
JIEHCTBHM, KaK B (popMe TPOMKOI COITHATM3NPOBAHHOM peyH, TaK U B (hOpMe BHYTPEHHEH peyH;

. pa3BUBaTh KOMMYHHKATHBHYIO KOMIIETEHIMIO, HCIIONB3YS CPEICTBAa YCTHOM M HHUCHMEHHOU
KOMMYHUKAIIMK TpH paboTe ¢ TEeKCTaMu Yy4yeOHMKAa M JOMOJHUTEIbHON JIMTEpaTypod, CIPaBOUYHBIMU
TaOJIUIIAMHU, TPOSBIATH TOTOBHOCTh K YB@KEHUIO HMHOM TOYKM 3pEHHS] NpPU OOCYXKICHHH pPE3YJIbTaTOB
BBIMIOJTHEHHON PaOoOTHI.

Ilpeomemuvimu pezynomamamu uszyueHus npeomema «Xumusa» 6 8 Kuacce AAANOMCA Cledyoujue
YMeHuA:

1. B noznasamenvhotui cghepe:

JlaBaTh ONpEAETICHHUsS M3YYEHHBIX IIOHATHH: BELIECTBO (XMMHUYECKHH HJIEMEHT, aTOM, HOH, MOJIEKYIa,
KpPHUCTAJUTMYECKasi pelieTka, BEIeCTBO, IPOCTHIE U CIIOKHBIE BEIIECTBA, XUMHUECKas (opMya, OTHOCHTEIbHAS
aTOMHasi Macca, OTHOCHUTENIbHAs MOJIEKYJIIpHAs Macca, BaJEHTHOCTb, OKCHJIbI, KUCJIOThI, OCHOBAHHUS, COJIH,
aM(OTEpHOCTh, WHIUKATOpP, TMEPHOAMYECKUI 3aKOH, MEPUOIMYECKas CHCTeMa, MEepHOJMYecKas Tabiuia,
U30TONbl, XUMHUYECKasi CBSA3b, IJIEKTPOOTPHUIATEIBHOCTb, CTENEHb OKHCICHMS, JIEKTPOJIMT); XUMHUYECKas
peakuus (XMMHUYECKOE ypaBHEHUE, TI'€HETHYECKas CBsSI3b, OKHCIIEHUE, BOCCTAHOBJIEHUE, BJIEKTPOIUTUYECKAS

JCCOLMaLus, CKOpOCTh XUMUYECKOH peaKiun);
OIMUCBIBATH JACMOHCTPALIMOHHBIC W CaAMOCTOATCIBHO IMPOBCACHHBIC JKCICPUMCHTBI, HCIIOJB3YA JId 2TOr0
€CTECTBEHHBII (pycckui, POIHOIN) A3BIK U A3BIK XUMUHY;
* OIIMCBIBATH W Pa3/IM4aTbh U3YYCHHBIC KJIACChl HCOPTaHUYCCKUX CoeHHHCHHﬁ, IMPOCTBIC U CJIOKHBIC BCUICCTBA,
XUMHUYECKHE peaKuuu;
KJIACCU(PUITUPOBATH HU3Y4YEHHBIE 00BEKTHI u SIBJICHUS,

HaOJII0AaTh JIEMOHCTPUPYEMbIE U CAaMOCTOSTENIIBHO IPOBOJMMBIC OIBITBI, XHMHUYECKUE pEaKIHH,
IIPOTEKAIoIe B IIpupoje u B ObITY;

JienaTh BBIBOJBI M YMO3AKIIOYEHHUS W3 HaONIOJCHMH, HW3YYCHHBIX XHUMHYECKHX 3aKOHOMEPHOCTEH,
IPOrHO3MPOBATh  CBOMCTBA HEU3YYEHHBIX BEIIECTB [0 AHAJOTUM CO CBOMCTBAMHM  H3YYEHHBIX;
* CTPYKTYpUPOBaTh U3yYEHHBIH MaTeprall U XUMHUUECKYIO MH(OpMAIHIO, MOJyY€HHYIO U3 JPYIMX UCTOYHUKOB;

MOJIETTUPOBAaTh CTPOEHUE aTOMOB JJIEMEHTOB IIEPBOIO — TPETHEr0 MNEPUOAOB (B paMKax H3YUEHHBIX
nojoxeHuit Teopun . Pezepdopaa), crpoeHre MpocTenmx MOIeKyII.

2. B yennocmno-opuenmayuoHHou cgepe:
* aHAJIM3UPOBATh U OLEHUBATh MOCJEICTBUS JUIsl OKpY’Karolleh cpelbl OBITOBOM M MPOM3BOACTBEHHOMN
NeSITeIbHOCTH YeJIOBEKa, CBI3aHHOM C repepaboTKOMN BEILECTB.

3. B mpyoosoti cghepe:
* IPOBOJIUTH XUMHUUECKUI SKCIIEPUMEHT.

4. B cghepe bezonacnocmu sHcuzneoessimenibHOCu:

* OKa3bIBaTh MEPBYIO TOMOIIH IIPU OTPABIEHUSIX, 0KOTaX U IPYTHX TPaBMaX, CBSA3aHHBIX BEIIECTBAMU U
1a00paTOPHBIM 000PYTOBaHHEM.

OMHCHIBATh CBOMCTBA TBEPIBIX, JKUAKUX, Ta3000pa3HBIX BEIIECTB, BBIICISIS WX CYIIECTBEHHBIC
MPHU3HAKY;

* XapaKTepU30BaTh BEIECTBA IO COCTaBY, CTPOCHHIO W CBOWCTBaM, YyCTaHABIMBATh MPHUYUHHO-
CJICZICTBEHHBIE CBSI3U MEKIY TaHHBIMHU XapaKTePHCTUKAMH BEIECTBA;

* PaCKpBIBaTh CMBICT OCHOBHBIX XUMHYECKHUX TMOHSATUH «aTOM», «MOJIEKYIa», «XUMHUECKUN DIIEMEHT,
«IIPOCTOE BEIIECTBOY, «CIOKHOE BEIIECTBOY, «BAJICHTHOCTHY, UCTIOIB3Ysl 3HAKOBYIO CUCTEMY XUMHH;

* U300pakaTh COCTaB MPOCTEHIIMX BEIIECTB C MOMOIIBI0O XUMHYECKHX (OpPMYT M CYIIHOCTb
XUMHUYECKHX PEAKIIMA ¢ TTIOMOIIbI0 XUMUICCKUX YPaBHEHU;

* BBIUUCIIATH OTHOCUTENBHYIO MOJIEKYJSIPHYIO U MOJISIPHYIO Macchl BEHIECTB, a TAaKXKE€ MAcCCOBYIO JOJIIO
XUMHYECKOTO 3JIEMEHTA B COSTMHEHHSIX JIJISl OICHKH UX MPAKTHYECKOW 3HAYNMOCTH;



* CPaBHUBATh 110 COCTABY OKCHIbl, OCHOBAHUS, KUCIOTHI, COJIU;

* KJITacCU(hUIMPOBATH OKCHJIBI U OCHOBAHUS TI0 CBOMCTBAM, KUCJIOTHI M COJIU 110 COCTaBY;

* [10JIb30BaThCA J1a00PATOPHBIM 000PYIOBAHUEM U XMMUYECKOH MOCYIOH;

* IPOBOJIUTh HECTIOXKHBIE XMMUYECKHE OMBITHl U HAOIIOACHUS 3a M3MEHEHUSMH CBOWCTB BEILECTB B
npolecce MX NpPeBpalieHUi; coOoaTh MpaBuia TEXHUKH O€30IacCHOCTH NpHU NPOBEJCHUU HaONIOAEHUH U
OTIBITOB;

* pa3nyaTh OSKCHEPUMEHTAIbHO KHUCJIOTHI M IIENIOYM, IOJb3YysACh HWHAMKATOPAMH; OCO3HaBaTh
HEO00XOIUMOCTh COOIOICHHSI Mep 0€30MTaCHOCTH MPH OOPAICHHH C KUCIOTAMU | MIETOYaMH.

* PacKphIBaTh CMBICII IIepuoin4eckoro 3akoxa /. M. Menneneesa;

* OMMCHIBATh M XapaKTEPH30BaTh TaOMUUHYIO (OpMYy TEPHOAMYECKOW CHCTEMBl XHUMHYECKHX
JJIEMEHTOB;

* XapaKTepU30BaTh COCTAB AaTOMHBIX SAEP U PACIPENEICHUE YNCIIA 3JIEKTPOHOB 110 3JIEKTPOHHBIM CIIOSIM
aTOMOB XMMHMYECKHX 3JIEMEHTOB MaJIbIX EPUOJIOB IEPUOANYECKON CUCTEMBI, a TAKXKE KaIHs U KaJIbLIUS;

* pa3nu4aTh BUAbI XUMUYECKON CBSI3M: HOHHYIO, KOBAICHTHYIO MOJISIPHYIO, KOBAJICHTHYIO HEHOJSPHYIO
U METAJIIMYECKYIO;

* U300pakaTh IEKTPOHHO-UOHHBIE (POPMYIIBI BELIECTB, 00Pa30BaHHBIX XUMHUECKUMHU CBSA3SIMH Pa3HOTO
BUJIA;

* BEISIBJIATH 3aBUCHUMOCTH CBOMCTB BEHIECTB OT CTPOCHUS MX KPUCTAUTUYECKUX PEIIETOK: HOHHBIX,
aTOMHBIX, MOJICKYJISIPHBIX, METAIITMYECKUX;

* XapaKTepU30BaTh XMMHUYECKHE DJIEMEHTHI W MX COCIMHEHHUS HAa OCHOBE IOJIOKEHHS 3JIEMEHTOB B
HEPUOIUYECKOM CUCTEMEe U OCOOEHHOCTEN CTPOEHHSI UX aTOMOB;

* XapaKTepu30BaTh HAyYHOE U  MHUPOBO33PEHYECKOE 3HAYCHHE IEPUOJUYECKOrO0 3aKOHA U
HNepUOJIMYECKON cucTeMbl XuUMHuYeckuX syeMeHToB [I. M. MenneneeBa; ¢ OOBSCHATH CyTh XMMHYECKHUX
IPOIIECCOB U UX MPHUHIUIHAIBHOE OTIINYHE OT (PU3NIECKUX;

* Ha3bIBaTh IPU3HAKU U YCIIOBUS MPOTEKAHUS XUMUUECKUX PEaKLUi;

* YCTAHABJIMBATh TMPHHAICKHOCTh XHMHYECKOH pPEaKIUU K ONPENeIEHHOMY THUIYy IO OJHOMY W3
KJIacCU(PMKALMOHHBIX PU3HAKOB: 1) IO YUCIY U COCTABY MCXOJHBIX BELECTB U MPOJYKTOB PEAKLUHU (peaKLuu
COCIMHECHUS, PA3JIOKEHUs, 3aMEIEHUS U OOMEHa); 2) MO BBIACICHUIO WJIU TOTJIONIICHUIO TEIUIOTH (peaKkiuu
9K30TEPMUYECKUE U HHIOTEPMUYECKHE); 3) MO M3MEHEHHUIO CTENEHEH OKUCIEHUS XMMUYECKHX 3IIEMEHTOB
(peakuuu OKHUCIIUTEIbHO-BOCCTAHOBUTENbHbIE); 4) 0 00paTMMOCTH Ipolecca (peakuuu oOpaTUMble H
HEoOpaTUMBIE);

* COCTABJIATh YPAaBHEHUS DJICKTPOIUTUYECKON NMCCOLMALMK KHCIOT, WIeJIoued, Cojeil; MOoJHbIe U
COKpaIllEHHbIE HOHHBIE YPABHEHUS peakIuii 0OMeHa; ypaBHEHHs OKUCINTEIbHO-BOCCTAHOBUTEIbHBIX PEAKLIUH;

* IPOrHO3UPOBATHh MPOIYKTHl XUMHUECKHX peaknmuid 1o (opMynam/Ha3BaHHSIM HCXOJHBIX BEIIECTB;
OTIpeNIeNIATh UCXO/IHBIE BEIeCTBa M0 (hopMyiaM/Ha3BaHUSIM MPOAYKTOB PEAKIINH;

* COCTAaBJIATh ~ YPAaBHEHMSI  pEaKLUUH, COOTBETCTBYIOIIMX  IOCJIEIOBATEIBHOCTH  («IIETIOYKE»)
IpEeBpalCHUI HEOPraHMUECKUX BEIIECTB Pa3IMUHBIX KJIACCOB;

* BELSIBJIATH B TIPOIIECCE DKCIIEPUMEHTA MPU3HAKH, CBUICTEIHCTBYIOIINE O TMPOTEKAHWU XHUMHUYECKOH
peakuuu;

* [IPUTOTOBJIATH PACTBOPBI C ONPEAEIEHHON MACCOBOM JOJIEH PAaCTBOPEHHOIO BEILIECTBA;

* OTIpE/IETATh XapakTep Cpeabl BOJHBIX PACTBOPOB KHUCIOT W IIEJIOYed MO M3MEHEHHIO OKPaCKU
WH/INKAaTOPOB;

* IPOBOJIUTh KAYECTBEHHBIE PEAKLUH, MOJITBEPXKIAIOIIME HaTU4he B BOJHBIX PACTBOpaxX BEILECTB
OTIEIFHBIX NOHOB

* OMpEAEIATh NMPHHAUICKHOCTh HEOPTaHUYECKUX BEIIECTB K OJHOMY M3 HM3YYEHHBIX KJIAcCOB/TPYII:
METaJUTbl 1 HEMETAILJIbI, OKCUIBI, OCHOBAHUS, KHCIOTHI, COJIH;

* COCTaBJIATH (POPMYJIBI BEIIECTB 110 UX HA3BAHUSM;

* OIPENENSITh BAJICHTHOCTh U CTEIIEHb OKHCIIEHUS JIEMEHTOB B BEILIECTBAX;

* COCTaBJIATh (POPMYJIBI HEOPraHWYECKHX COEAMHEHUH MO0 BaJIEHTHOCTSM M CTENEHSIM OKUCICHUS
3JIEMEHTOB, a TakK)Ke 3apsilaM HOHOB, YKa3aHHBIM B Ta0JIMII€ PACTBOPUMOCTH KUCIIOT, OCHOBAaHUM U COJIEH;

* OOBSICHATh 3aKOHOMEPHOCTH W3MEHEHHUs (PU3MYECKHMX M XMUMHYECKHX CBOMCTB IPOCTHIX BEILECTB
(MeTayTOB M HEMETAJUIOB) U MX BBHICIIMX OKCHIIOB, 00pa30BaHHBIX AJIEMEHTAMH BTOPOTO U TPETHETO MEPHO/IOB;

* Ha3bIBaTh OOIINE XUMUYECKHE CBOMCTBA, XapaKTepHBbIE ISl TPYIIN OKCHJIOB: KUCIOTHBIX, OCHOBHBIX;



* Ha3bIBaTh OOIME XMMHYECKHE CBOWCTBA, XapaKTEepPHBIC JUISI Ka)XJIOro M3 KJIACCOB HEOPTraHMYECKHX
BEIIECTB: KHUCIOT, OCHOBAHUM, COJICH;

* IPUBOJIUTH NMIPUMEPHI PEAKLINNA, TOATBEPKAAIOIINX XUMUUECKUE CBOMCTBA HEOPTaHUYECKUX BELIECTB:
OKCHIOB, KHCJIOT, OCHOBAaHHI U COJICH;

* OIIPEACIIATH BELLECTBO-OKUCIUTEINb u BEILECTBO-BOCCTAHOBUTEIb B OKHCIIUTENbHO-
BOCCTAaHOBUTEIBHBIX PEAKIIUX;

* COCTABJIATh  OKUCJIMTEIbHO-BOCCTAHOBUTENBbHBIA  OanmaHc  (MIsl  HM3Yy4YEHHBIX  peakluil) 1o
MPEIJI0KEHHBIM CXEMaM PEAKLIH;

* IPOBOJUTH J1a0OPAaTOPHBIE OMbBITHI, MOATBEPKAAIOIINE XUMUYECKHE CBOIMCTBA OCHOBHBIX KJIACCOB
HEOPTaHUYECKUX BEIECTB;

Ilpeomemuvimu pezyromamamu uzydyeHus npeomema «Xumusa» 6 9 Kiacce aenawomcesa cieoyoujue
YMeHusA:

1. B nosznasamenvholti cghepe:

© TaBaTh OMPEACICHHUS W3YYCHHBIX MOHITHN: BEIIECTBO (XUMUYECKUH 3JIEMEHT, aTOM, UOH, MOJICKYIIa,
KPUCTAIIMYECKAasl pelIeTKa, BEIIEeCTBO, MPOCTHIE U CIOXKHBIC BEIIECTBA, XUMUYECKasi (hOpMyIia, OTHOCUTEIbHAS
aTOMHasi Macca, OTHOCHTENIbHAs MOJICKYJIIPHAs Macca, BaJCHTHOCTh, OKCHJIbI, KUCIIOThI, OCHOBAHHUsS, COJIH,
aMm(pOTEepHOCTh, WHIMKATOP, TMEPHOIMYCCKHIA 3aKOH, TCPUOJWYECKAash CHCTEMa, IMEepUoaWYecKas Taliuia,
U30TOIbI, XUMHUYECKasi CBS3b, AJICKTPOOTPHUIIATEIBHOCTh, CTEIEHb OKHCICHHS, AJICKTPOJIHT); XHMHUYECKas
peakuus (XMMHUYECKOE ypaBHEGHHE, TEHETHYECKas CBS3b, OKHCIICHHWE, BOCCTAHOBIICHUE, DJICKTPOITHTHUYCCKAS

JCCOLMaLus, CKOpOCTh XUMUYECKOH peaKiun);
OIMUCBIBATH JACMOHCTPALIMOHHBIC W CaAMOCTOATCIBHO IMPOBCACHHBIC JKCICPUMCHTBI, HCIIOJB3YA JId 2TOr0
€CTECTBEHHBII (pycckui, POIHOIN) A3BIK U A3BIK XUMUHY;
* OIIMCBIBATH W Pa3/IM4aTbh U3YYCHHBIC KJIACChl HCOPTaHUYCCKUX CoeHHHCHHﬁ, IMPOCTBIC U CJIOKHBIC BCUICCTBA,
XUMHUYECKHE peaKuuu;
KJIACCU(PUITUPOBATH HU3Y4YEHHBIE 00BEKTHI u SIBJICHUS,

HaOJII0AaTh JIEMOHCTPUPYEMbIE U CAaMOCTOSTENIIBHO IPOBOJMMBIC OIBITBI, XHMHUYECKUE pEaKIHH,
IIPOTEKAIoIe B IIpupoje u B ObITY;

JienaTh BBIBOJBI M YMO3AKIIOYEHHUS W3 HaONIOJCHMH, HW3YYCHHBIX XHUMHYECKHX 3aKOHOMEPHOCTEH,
IPOrHO3MPOBATh  CBOMCTBA HEU3YYEHHBIX BEIIECTB [0 AHAJOTUM CO CBOMCTBAMHM  H3YYEHHBIX;
* CTPYKTYpUPOBaTh U3yYEHHBIH MaTeprall U XUMHUUECKYIO MH(OpMAIHIO, MOJyY€HHYIO U3 JPYIMX UCTOYHUKOB;

MOJIETTUPOBAaTh CTPOEHUE aTOMOB JJIEMEHTOB IIEPBOIO — TPETHEr0 MNEPUOAOB (B paMKax H3YUEHHBIX
nojoxeHuit Teopun . Pezepdopaa), crpoeHre MpocTenmx MOIeKyII.

2. B yennocmno-opuenmayuoHHou cgepe:
* aHAJIM3UPOBATh U OLEHUBATh MOCJEICTBUA JUIsl OKpY>Karollel cpelibl OBITOBOM M MPOM3BOACTBEHHOMN
NeSITeIbHOCTH YeJIOBEKa, CBI3aHHOM C repepaboTKOMN BEILECTB.

3. B mpyoosoti cghepe:
* IPOBOJIUTH XUMHUUECKUI SKCIIEPUMEHT.

4. B cghepe bezonacnocmu sHcuzneoessimenibHOCu:

* OKa3bIBaTh MEPBYIO MOMOUIb MPU OTPABICHUSX, 0KOTraxX U JPYTrUX TPaBMax, CBSI3aHHBIX C BEIIECTBAMU
U J1abopaTOPHBIM 000PYAOBAHUEM.

TEMATHUYECKOE IINTAHUPOBAHHUE

8 KUIIACC (70 YACOB)
Has3zeanue Tema ypoka Ocnognuie euowvl deamenvnocmu | Ucnonv3zos
pazoena ooyuarowuxcs anue
0oopyooea
HUusA

uenmpa




«Touka

Pocmay
Beeoenue (5u) | 1.1lpeomem xumuu. | Ciymianve oObSICHEHUH yIUTES.
Bewecmsa. CamocrosiTenpHas paboTa ¢ yueOHUKOM.
OObsicHeHrEe HAOIOTaEMBIX SIBJICHH.
2.Ilpespawenusi
pespaly PaGora ¢ pa3naTouHbIM MaTEpPUATIOM.
eeuecms. Ponv N
Crnymanue 0ObSICHeHUI YUUTEIS.
XUMUU 8  JCU3HU
CamocTosTenbHas paboTa ¢ y4eOHUKOM.
ueno6exda.
3. Kpamxuii  ouepx | Cinymanue oObSICHCHUA YIUTEIIA.
ucmopuu passumus | CaMocTosTeNIbHAs paboTa ¢ y4eOHHUKOM.
XUMuU. OTbop u cpaBHEHHE MaTepuana IO
HECKOJIbKUM MCTOYHHUKAM.
4.11CX2 /U | Cnymanue OObSICHCHHIA YUUTEISL. Jatuux
Menoeneesa. 3uaxu | CamocrosiTenbHas paboTa ¢ ydUeOHUKOM. | BBICOKOU
XUMUYECKUX Pabora ¢ Tabnuueit Menzaeneesa. TeMIIepaTyp
2/1eMEHMO8. Pabota c kapToukamu. b, JlaTuuk
TeMIlepaTyp
BI
TJIATUHOBBIN
5. Xumuueckue
Ananuz popmyi.
Gopmybi.
Omuocumenvhas Pemenne TEKCTOBBIX KOJHMYECTBEHHBIX H
aAMmomMHasl u | KAUC€CTBCHHBIX 3aJa4.
MONEKYIAPHAs CJIYHIaHI/IC 00BsACHEHUI YUUTCIIA.
Mmaccoi. Pabota B mapax.
Pabora B rpymnmax.
Amomuwl 1. OcnosHule Jlatamk
PaGora ¢ pa3naTouHbIM MaTEpPHATIOM. .
XUMUYECKUX | C8e0eHUs 0 . BBICOKOM
Crnymanue oObSICHEHUN yUUTEs.
INIEMEHM 08 CMpOeHUuU amomos. TEeMIEepaTyp
CamocTosTenbHas paboTa ¢ y4eOHUKOM.
(8w) Hzomoneoi. b, Jlartumk
TEeMIEepaTyp
BI
IIJIATUHOBBIN
2. Cmpoenue | Ciymanue oObSICHEHUM YIUTEIA.
INEeKMPOHHBIX CamocrodrenbHas paboTa ¢ yueOHUKOM.
obonouex amomos. | Pabota c Tabnuueit Menneneesa.
Hzmenenue uucna | Pabora c KapTOUKaMH.
9/1eKMPOHO8 na | Pabora B mapax.
BIY. Pabora B rpymnmnax.

3. Honnas ceasev.

Cnymanue 0ObSICHEHUN yUUTES.
Perienue nmoctaBneHHbIX 3aj1ay.
Pabota ¢ yueOHUKOM.

Pabora B mapax.

PaGora B rpynmnax.

4,
Bzaumooeiicmeue
amomos
NIeMEHMO6-
HeMemanios
medxncdy codoll.

Crnymanue oObSICHeHUN YUUTEINS.
Pabota ¢ Tabmauieit Menneneesna.
Pemenue 3amauy.
Pabota B mapax.
Pabora y nocku.

5. Kosanenmnas
XUMUYECKAas CB53b.

Pabota ¢ pa3naTOYHBIM MaTEpUAIIOM.




Caymanue oObsCHEHUN YUUTEIS.
CamocrosiTenpHas paboTa ¢ yUeOHUKOM.

6. Memanauueckas
XUMUYECKAas CB53b.

Pabota ¢ pa3naTOYHBIM MaTEpUAIIOM.
Crnymranue oObsICHEHUN yUUTETIS.
CamocrosTenbHas paboTa ¢ yueOHUKOM.

7. Obobwenue u

Pabota B mapax.

cucmemamusayus | Pabora B rpymmax.
SHAHULL . Pemenne 3amau.
[IpoBepka nony4yeHHBIX 3HAHUM.
[ToaroroBka K KOHTPOJILHOM paboTe.
8. Konmponvnas Pemienue 3a1anuii KOHTPOIBLHOU PAOOTHI.
paboma No |.
Ipocmuie L Hpocmeie Pabota ¢ pa3naTOYHBIM MaTEpUAIIOM. I[aTqHKU
eewecmea (7 | sewecmea ~ | Cymanue o6wacHenmuit yaprens. BBICOKOM
Y Memdiiol “| CamocrostensHas paboTa ¢ y4eOHUKOM. TeMiiepatyp
HeMemanbl. AHAIIS OLIHGOK. pl, JlaTuuk
Ananus AHAIN3 KOHT i 0aG TeMIlepaTyp
. POJIbHOM PabOTBHI.
KoHmponshou Pabora Hag ommbOKkamu. bl .
pabomboi. Pelmere 3ana. TUTATUHOBBIN
— HU3MEpeHue
TeMIlepaTyp
Bl TIEPEXOJIOB
AJJIOTPOITHBI
X
MO (UKAIH
71 CepBHI;
HU3MEpPECHHE
TEeMIeparyp
bl TJIABJICHUS
BEIIECTB.
2. Konuuecmeso A
Hamu3 GopMyIL.
sewecmaa.

Pemenne TEKCTOBBIX KOJIMYECTBEHHBIX U
KaueCTBEHHBIX 3ajau.
Caymanue oObsCHEHUH YUUTEIsL.

3. Pewenue 3adau .

AHanu3 GopMyL.

Pemenne TEKCTOBBIX KOJIMYECTBEHHBIX U
KaueCTBEHHBIX 3ajau.
Caymanue oObsCHEHUH YUUTEIsL.

4. Monsapuwiit
0bvem 2azo8.

AHanu3 GopMyiL.

Pemenne TEKCTOBBIX KOJIMUYECTBEHHBIX U
KauecTBEHHBIX 3ajau.
Caymanue 0ObsSICHEHUH YUUTEISL.

5. Pewenue 3adau.

Amnanuz popmyi.

Pemennie TEKCTOBBIX KOJIMYECTBEHHBIX U
KaueCTBEHHBIX 3a7ad.
Crnymanue 0ObSICHEHUH yUUTEs.

6. Obodbwenue u
cucmemamu3ayus
SHAHULL NO 21ase
«IIpocmole

Pabora B mapax.

Pabota B rpynmax.

Pemenue 3anmau.

IIpoBepka Moy4YEeHHBIX 3HAHUM.




sewecmeay. IToaroToBKa K KOHTPOIBHOMU paboTe.
7. Koumponvnas | Pemenue 3aqannii KOHTPOJIbHON PaOOTHI.
paboma Ne 2.
Coeounenusn | 1. Cmenens | CrymiaHue OObSICHEHUN yUUTEIS.
xumuueckux | oxucienus. Awnanuz | CamoctosiTenbHast paboTa ¢ yaeOHUKOM.
IIIEMEHM 08 KOHMPONbHOU Pabota ¢ Tabauieit Menueneesna.
(15 u). pabomoi. Pabora ¢ kaproukamu.
2. Baorcnetiwue
PaGora ¢ pa3naTouHbIM MaTEpPHATIOM.
KAAccbl  OUHAPHBIX .
. Caymanue oObCHEHUN YUUTEIIS.
COeOUHeHUll .

CamocTosTenbHas paboTa ¢ y4eOHUKOM.

3. OcHnosanusl. P Hatuux pH
aboTa ¢ pa3aTOuHBIM MaTEPHATIOM.
Crnymranue oObsICHEHUN yUUTEIIS.
CamocTosiTenpHasi paboTa ¢ y4eOHUKOM.
4. O6obwenue u | Pabora c pa3gaToOuHbIM MaTEPHAIIOM.
cucmemamusayusi | Pemenue 3aznad.
SHAHUUL. 3aKperuieHre 3HaHUu| 10 TEME.
5. Kucnomeui. Caymanue oObsCHEHUH YUUTEIs. Hartuuk pH
CamocTosiTenpHas paboTa ¢ y4eOHUKOM.
OTtbop ™ cpaBHEHHME Marepuana I0
HECKOJIbKUM UCTOYHHKAM.
6. Ob6obwenue u | Pabota c pa3gaToYHBIM MaTEPUATIOM.
cucmemamusayusi | Pemenue 3anad.
SHAHUUL. 3aKperuieHre 3HaHUu| 10 TEME.
7. Conu. Craymranue oObsSCHEHUN YIUTEIS. Hatunx pH

CamocrosTenbHas padoTa ¢ yueOHUKOM.
Otbop ¥ CpaBHEHHE Marepuaia II0
HECKOJIbKUM HCTOYHHKAM.

8. Obodbwenue u

Pabora ¢ pa3naTouHbIM MaTepHaIoOM.

cucmemamuszayus | Pemenue 3anau.
3HAHUI. 3akpernieHue 3HaHHil 110 TeMe.
9. Ob6o6wenue u | PaboTa c pa3gaTouHbIM MaTEpHATIOM.
cucmemamuszayus | Pemenue 3anau.
3HaHUU 006 | 3akpernieHre 3HaHuil 10 TeMe.
OCHOBHBIX KllAccax
HeopeaHu4ecKux
seujecms.
10.

Pabota ¢ pa31aTOYHBIM MaTepUaIOM.
Kpucmannuuecxkue N

Crnymanue 0ObSICHEHUN yUUTEs.
pewemxu.

CamocrosTenbHas paboTa ¢ yueOHUKOM.
12. Yucmeie | Caymanue 0ObICHEHUN YUUTEs.

eeuecmeda U cmecu.

CamocrodrenbHas paboTta ¢ yueOHUKOM.
OTtbop ™ cpaBHEHHE Marepuansa TII0
HECKOJIbKUM MCTOYHHUKAM.

13. Maccosas u
obvemHas oo
KOMNOHEHMO8
cmecu.

AHnanu3 GopMyiL.

Pemenne TEKCTOBBIX KOJIMUYECTBEHHBIX U
KauecCTBEHHBIX 3ajau.
Caymanue 0ObsSICHEHUH YUUTEISL.

14. Pacuemur,
CBA3AHHbLE c
nousmuem «00JiAy.

Amnanuz popmyi.

Pemrenne TEKCTOBBIX KOJMYECTBEHHBIX U
KaueCTBEHHBIX 3a]1ay.
Crnynranue 0ObsICHEHUN yUUTETIS.




15. Koumponvuasn

Pemienue 3a1anuii KOHTPOIBHON PAOOTHI.

paboma No 3.
Hzmenenus, 1. Dusuyeckue
Pabota ¢ pa3naTOYHBIM MaTEpUAIIOM.
RPOUCXO00AWU | SIBNEHUS 8  XUMUU. .
Craymanue oObsCHEHUH YUUTEIs.
e ¢ | Ananus
. CamocrosrenbHas paboTa ¢ yueOHUKOM.
eewjecmeamu | KOHMPOLHOU
(12 u). pabomoi.
2. Xumuueckue | Cnymanue oObSICHCHUN YIUTEIIA.
peaxkyuu. CamocrosrenbHas paboTa ¢ yueOHUKOM.
OT1Oop M cpaBHEHME Marepuaia IO
HECKOJIbKUM MCTOYHHUKAM.
3. Xumuyecxue | Cnymanue oObICHEHUN YUUTEIIS.
VPasHeHUs. CamocrosrenbHas paboTa ¢ yueOHUKOM.
OT1bop ® cpaBHEHHME Marepuana Io
HECKOJIbKUM MCTOYHHKAM.
4. Pacuemvr no
AHanu3 GopMyL.
XUMUYECKUM
ypasHenuam. Perienue TEKCTOBBIX KOJIMYECTBEHHBIX U
KaueCTBEHHBIX 3ajau.
Cnymanue oObsICHeHUN yUUTENs.
5. Pacuemvr no
AHanu3 GopMyL.
XUMUYECKUM
ypasHenuam. PerieHne TEKCTOBBIX KOJIMYECTBEHHBIX U
KaueCTBEHHBIX 3ajau.
Cnymanue oObsICHeHUN yUUTENs.
6. Peaxyuu
Pabota ¢ pa3naTOYHBIM MaTepUaAIOM.
DPAa3N10J4CEHUSL. .
Caymanue oObsCHEHUH YUUTEIs.
CamocrosiTenpHast paboTa ¢ yueOHUKOM.
7. Peaxyuu
Pabota ¢ pa3narouHbiM MaTepuaIoMm.
coeOuHeHUs. .
Caymanue oObsCHEHUN YUUTEs.
CamocrosiTenpHast paboTa ¢ yUeOHUKOM.
8. Peaxyuu | Cnymanue oObsCHEHUN YUUTENS.
3ameweHusl. CamocrosiTenbHast padoTa ¢ y4eOHUKOM.
OT1bop u cpaBHEHME Marepuana I0
HECKOJIbKUM HCTOYHHKAM.
9. Peaxyuu | Cnymanue oObsCHEHUN YUUTEIS.
obmeHa. CamocTosiTenbHast paboTa ¢ y4eOHUKOM.
OT1Oop M cpaBHEHME Marepuana Io
HECKOJIbKUM HCTOYHHKAM.
10. Tunwv
Pabota ¢ pa3aTOYHBIM MaTEpUAJIOM.
XUMUYECKUX .
g Crnymanue 0ObSICHEHUN yUUTEIs.
peaxyuii Ha
. CamocrodrenbHas paboTta ¢ yueOHUKOM.
npumepe  C80UCm8
800bL.
11. Obo6wenue | Pabota B mapax.
snanuii. no meme | Paborta B rpynmnax.
«Hszmenenus, Pemenue 3amau.
npoucxooswue ¢ | IIpoBepka Mmomy4yeHHbIX 3HAHUM.
gewecmeamuy. [loaroroBka K KOHTPOJIBHOU paboTe.
12.  Koumponvnas | Pemenue 3ajaHuii KOHTPOJIBHOM pabOTHI.
paboma No 4.
Ilpocmenimue | 1. Ilpaxmuueckas

HabGmiogeHne 32 JI@MOHCTpaIUsIMU




onepayuu ¢ | paboma MNel. | yaurensi.
eéewecmeamu | [Ipuemol OO0bsicHeHrEe HAOTIOJAEMBIX SBJICHHM.
(xumuueckuit | obpaujerus ¢ | [loctaHOBKa OMBITOB JJIsi IEMOHCTPAIUU
RPAKMuUKym) |1a00pamopHbvim KJIaccy.
(5 u. obopyoosaHuem. BrinonHenue npakTHyeckon paboThlI.
2. Ilpaxmuueckas Hatuuk
HabGmronenne  3a  1eMOHCTpanusiMu
paboma  Ne2 TEMIIepaTyp
YUUTEISL.
Habnwooenue 3a . Bl
. . O0bsicHeHNEe HAOIFOJaEMBIX SBJICHUI. .
eopsuyert ceeqoll. TUTATUHOBBIN
[TocTaHOBKa OMBITOB I AEMOHCTpAIIAN
KJIaccy.
BrinonHenue npakTuyeckon paboThlI.
3. Ilpakmuueckas Hatuuk
HabGmonenne  3a  1eMOHCTpanusiMu .
paboma  Ne3 BBICOKOH
YUUTEISL.
Ananuz nousvr u . TeMIeparyp
OO0bsicHeHNEe HAOIFOJaEMBIX SBJICHUI.
8000l. bl, Jlatuuk
[TocTaHOBKa OMBITOB JIsI AEMOHCTpPAIIUN
TeMIeparyp
KJIaccy.
. BI
BrimonHeHNEe MPakTHIECKO paboTHlI. .
IUTATUHOBBIN
—M3MepeHue
TeMIeparyp
BI B
mporecce
o0y4eHus
nprueMam
BBITIAPUBAHU
s BOABl W3
00pasioB
MOYBBI.
Harunx pH —
pH -
U3MepeHue
BOJIOPOJHOTO
MoKa3arest
BBITSDKKHU
pacTtBopa
MTOYBHI
4. Ilpakmuueckas Jatuuk
HaOmronenne 3a JIEMOHCTPALUSIMU .
paboma  Ned BBICOKOU
YUUTES.
Ipusnaxu . TeMIIepaTyp
OO0bsicHeHre HAOTI0JAEMBIX SBJICHHM.
XUMUYECKUX b, JlaTunmk
g ITocTaHoBKa OMBITOB I AEMOHCTpPAILIUU
peaxkyuil. TEMIIEPATyp
KJIaccy.
. BI
BrinmonHenue npakTudeckoii paboThl. .
TJIATHHOBBIH,
Haruuk pH —
MIPU3HAKH
peakuui 1o
M3MEHEHHIO
Cpe.bl
(peakuus
HEUTpaIn3an
15049
5. Ilpaxmuueckas ONEKTPOHHBI
HabGmiogenne 32 JI@MOHCTpalUsIMH
paboma No5. e BECHI,
YUUTES.
IIpucomosnenue Ha0op




pacmeopa caxapa u | OObsICHEHHE HA0II01aeMbIX SBICHUIA. naboparopuu
pacuem ezo | IloctanoBka onbITOB 11 AeMoHcTpaunu | [TMA
maccosoli  0oau 6 | Kiaccy.
pacmeope. BrinonHenne npakTudeckoi paboThl.
Pacmeopenue. | 1.  Pacmeopenue. Jatuuk
Pabota ¢ pa3naTOYHBIM MaTEpUAIIOM. .
Pacmeopot. Pacmeopumocmo . BBICOKOM
Cnymanue 0ObSICHEHUN yUUTEIS.
Peaxyuu geuyecms 6 ooe. TEMIEpaTyp
CamocrosrenbHas paboTa ¢ yueOHUKOM.
UOHHO20 pl, JlaTuuk
oomena. TEMIEPATYP
OKuciaumensvu bl
0- TJIATUHOBBIM
eéoccmanoeum — o
e/lbHble TOPEHUIO
peaxyuu(11 CKa3aHOo
y) BBILLIE,
2. J/IC. Ocnoshbie Hatuuk pH —
PaGora ¢ pa3naTouHbIM MaTEpPHATIOM.
noaooicenus TO/ . npu
Craymianue oObsSCHEHUN YIUTEIS.
U3Y4YEHUU
CamocTosiTenbHas paboTa ¢ y4eOHUKOM.
KHCIIOT u
3. HUonnvie .
AHanu3 GopMyL. OCHOBaHUM
VPasHeHusl. (
PellieHre TEKCTOBBIX KOIHYECTBEHHBIX M | \CPCAd
KaueCTBEHHBIX 3a71ad. pacTBopa).
. JaTunx
Cnymanue oObsICHeHUN yUUTENs.
JIEKTPOIPOB
4.. Kucnomwl, ux Pa6 potp
aboTa ¢ pa3aTOYHbIM MaTEPHAIIOM. ONHOCTH -
Kiaccuguxayus  u .
9 Cnymanue OObsICHeHUI yUUTEIS. M3ydeHHEe
ceoticmaa.
CamocrosrenbHas paboTa ¢ y4eOHUKOM. | mpoBOAHNMOC
5. Ocnosanus, ux T™H
PaGora ¢ pa3naTouHbIM MaTEpPHATIOM.
Kraccuguxayus  u pacTBOpOB

ceolicmaa.

Crnymanue oObSICHEHUN yUUTEs.
CamocrosTenbHas paboTa ¢ yueOHUKOM.

6. Okcuowsi, ux
Knaccuguxayus u
ceolcmaa.

Crnymanue oObSICHEHUN yUUTEs.
CamocrodrenbHas paboTa ¢ yueOHUKOM.
OT6op W cpaBHEHHWE MaTepHayia IIo
HECKOJIbKUM MCTOYHHUKAM.

7. Conu, ux
K1accuguxkayus  u
ceoticmaa.

Caymanue oObsCHEHUN YUUTEs.
CamocrosiTenbHast paboTa ¢ y4eOHUKOM.
OT1bop M cpaBHEHME Marepuana Io
HECKOJIbKUM MCTOYHHUKAM.

8. Tenemuueckas

PaGora ¢ pa3daaTOUYHbIM MAaTCpUATIOM.

C653b MmedxHcoy .

Crnymanue 0ObSICHEHUN yUUTENs.
Kaaccamu

CamocrodrenbHas paboTa ¢ yueOHUKOM.
seujecms.
9. Oxucnumenvro- | Ciaymanue oObICHEHUN YUUTEIS.
goccmanosumenvr | CaMocTOsITeNbHAS paboTa ¢ y4eOHHKOM.
ble peaKyuu. OT1bop u cpaBHEHHME Marepuana I0

HECKOJBbKHUM UCTOYHHKAM.

10. Obobwenue u
cucmemamuzayus
SHAHULl No meme «
Pacmeopenue.
Pacmeopur.
Peaxyuu  uonnoco

obmena. OBPy.

Pabora B mapax.

Pa6ora B rpynmax.

Pemenue 3amad.

[TpoBepka moy4yeHHBIX 3HAHUM.
[ToaroTroBka Kk KOHTPOJIBHOM paboTe.

11. Kommponvnas

Pemenue 3agannii KOHTPOIHHOM pabOTHI.




paboma No 5

Ceoiicmea 1. Ilpaxmuueckas
p HaOmroneune 3a JEMOHCTPAIUSIMU
nekmpoaumo |paboma  Ne 6. —
8 Honnwvie peaxyuu. ) .
. peary OO0BsicHEeHNE HAOIIOJaEMBIX SBJICHUI.
K
(cumuueckuil [TocTaHOBKa OMBITOB I AEMOHCTpAIIUU
nPAKMuKym) ——
4u) Y.
( BrinonHenne npakTu4eckoil paboThl.
2. Ilpakxmuueckas aTYNK
P HaoOmronenune 3a JEMOHCTPALUSAIMU A
paboma  Ne 7. — TEMIEpaTyp
Venosus ) . Bl
O0bsicHeHNEe HAOIFOJaEMBIX SBJICHUI. .
npomeKanusl [UIATUHOBBII
[TocTraHOBKa OMBITOB IS AEMOHCTPAIIUU
XUMUYECKUX
: 5 KJ1accy.
eaxkyuil Mmeorc .
peary Y | Bemonuenue MPAKTUIECKOH pabOTEHI.
pacmeopamu
INEKMPOaUMO8 00
KoHya.
3. Ilpakmuueckas atynk pH
P HaGmtonenue  3a  n1eMOHCTpanusiMu A p
paboma  Ne 8. R—
Ceoticmea xuciom ) .
5 > | OOpscHEHNE HAOIIOAEMBIX SIBJIICHUIA.
OKCUOO08,
. . | [TocTtaHOBKa ONBITOB ISl JIEMOHCTPAIIMH
OCHOBAHUI U coJlel.
KJIaccy.
BrinorHeHHE TpakTHYECKON pabOTHI.
4.  Ilpakxmuueckas
P HabGmtonenue  3a  n1eMOHCTpanusiMu
paboma  Ne 9. R—
Pewenue ) .
O0BsAcCHeHNE HAOIIONAEMBIX SABJICHUMN.
OKCNEPUMEHMATIbH
P ITocTaHOBKA OMBITOB JJI AEMOHCTPAIUH
bIX 300aH.
KJIaccy.
Brinonnenue npaktudeckoil paboThl.
3aknrouenue | 1.Ob606wenue u | Pabora B mapax.
(4u) cucmemamusayus | Pabora B rpymnmnax.
3HAHUU no | Pemenne 3amau.

VUEOHUKY XUMUU 3a
8 knacc.

[IpoBepka noNy4yeHHBIX 3HAHUU.
[ToaroroBka Kk KOHTPOJILHOM padoTE.

2.0600wenue u
cucmemamu3ayus
3HAHUU no
VUEOHUKY XUMUU 3d
8 xknacc.

Pa6ora B mapax.

Pa6ora B rpynmnax.

Pemenue 3amad.

[IpoBepka mosy4yeHHBIX 3HAHUM.
IToaroToBka K KOHTPOJIBHOMU paboTe.

3. Hmoeosasn
KOHMPOIbHAS
paboma no xumuu
3a 8 knacc.

Pemrenue 3aganuii KOHTPOIBHOM pabOTHI.

4. Ananus
KOHMPONbHOU
pabomsi. Paboma
HAO owudKamMu.

AHanu3 omumooK.

AHanu3 KOHTPOJIbHOM pabOTHI.
Pabora Hag omrmOKaMH.
Pemenue 3agau.

Caymanue 0ObsSICHEHUN YUUTEISL.

9 KJIACC (68 YACOB)




Hazeanue Tema ypoka. Ocnosnvie uowl Hcnonvzoe
pasoena, oeamenbHocmu anue
Koiuyecmaeo ooyuarowuxcsa 0oopyooea
qyacoes Hus
uenmpa
«Touka
Pocmay
Oowan 1. Xapaxmepucmuka | Ciaymanue oObICHEHUN YUUTEs.
xapakmepucmu | xumuyeckoeo snemenma | CamocrositenbHas  pabora ¢
K@ XUMUYeCKUX | Ha ~ OCHOBAHUU €20 | YYCOHUKOM.
anemenmos (4 | nonosicenus ¢ | Pabota c Tabnmiieii MeHeieesa.
u). Ilepuoouueckoti Pabota c kapToukamu.
cucmeme 1. u
Menoeneesa.
2. Xapaxmepucmuxa | Ciyuianue oObsSICHEHUH yaUTeIs.
xumuueckozo snemenma | CamocTosiTelibHast ~ paboTa €
Ha  OCHOBAHUU €20 | y4eOHUKOM.
NOJIOJHCEHUS ¢ | Pabora ¢ tabiuueit Menneseesa.
Ilepuoouueckoii Pabora ¢ kaproukamu.
cucmeme pIs u
Menoeneesa.
3. Xapaxmepucmuka | Ciymianue OObsICHEHUI yUUTEIS.
xumuueckozo snemenma | CamocTosiTenibHas ~ pabota ¢
no KUCTIOMHO- | YYCOHUKOM.
ocHosHbiM  ceolicmeam | Pabota ¢ Tabnuueit Menneneesa.
o0bpasyemulx um | PaboTa ¢ kapTOUKaMH.
coeOuHeHull.
4. Ilepuoouueckuii | Cymianue oObsICHEHUHN yUnTes.
3aKOH u | CamocrosiTennbHast ~ pabora  C
Ilepuoouyeckas y4EOHUKOM.
cucmema  xumuueckux | Pabora c Tabnuneit Menneneesa.
anemenmos  J].  H. | Pabora ¢ kapTouKkamu.
Menoeneesa.
Memannwt (13 | 1. Tonoxcenue | Cnymanue oObICHEHUN YUUTEIS.
y) Memannoe 6 | CamocrosiTenbHast ~ pabora  C
Ilepuoouueckoti y4EOHUKOM.
cucmeme Pabora ¢ Tabnuneit Meneneesa.
.U Menoeneesa u | Pabora ¢ kapTouKkamu.
cmpoenue uUx amomos.
2. Xumuueckue | o JHatuuk
. abota c pa3aaToYHBIM
CBOLICMBA MEMAILO8. MATEpHATIOM. TeMIIEpaTyphI
Crnymanue oObSICHeHUN yUUTEINS. TIATHHOBBIA
CamocrosiTennbHast ~ pabota €
y4EOHUKOM.
3. Ilonyuenue | Cinymanue oObSICHEHUH yUUTENs.
memannos.  Kopposus | CamoctoarensHas  pabota ¢
Memanos. Y4eOHUKOM.

OTtbop M cpaBHEHHE Marepuasna
110 HECKOJIbKUM MCTOYHHKAM.




4, L]enounvie | Cnymanue 0ObICHEHUN YIUTEIIS. JaTuuk
Memanol. CamocTrosiTenbHast ~ paboTa ¢ | TeMIepaTypbl
Y4eOHUKOM. TTATHHOBBIH
OTb6op um cpaBHEHHE Marepuasa
10 HECKOJIbKUM UCTOYHHKAM.
5. I]enounvie | Pemenue 3amay.
Memanol. PaGota o kaproukam.
Pemenue XUMHUYECKUX
ypaBHEHUH.
6. Bepunnuu, mazHutl u
Pabora c pa3IaTOYHBIM
wenoyHozemenphbie
MaTepUajIoM.
Memannvl. .
Craymanue oObCHEHUN YUUTEIIS.
CamocrositenbHast ~ pabora ¢
y4eOHUKOM.

7. Bepunnui, macHuu u

Pemrenue 3agau.

WenoyHo3emenbHble Pabota o kapToukam.

Memanioi. Pemenne XUMHUYECKUX
YpaBHEHUH.

8. Anromunuil.
Pabota c pa3aaTouHbBIM
MaTepUaJIOM.
Caymianue oObsSCHEHUN YUUTEIIS.
CamocrositenbHas ~ pabota ¢
y4eOHUKOM.

9. Anromunuil.

Pemenue 3amay.
Pabora mo kapToukam.

Pemenue XUMHUYECKHX
YPaBHEHUM.

10. Kene3o. Caymanue oObsCHEHUN YUUTEIS.
CamocrosiTennbHast ~ pabora  C
y4EOHUKOM.

O0BacHenne HaO0II0JaEMBIX
SIBJIEHUM.

11.  3akpennenue u

Pa6ora B mapax.

cucmemamu3ayus Pa6ora B rpynmax.

3Hanull no enase nepsou | Pemenue 3angad.

«Memannwvi». [IpoBepka nory4eHHbIX 3HAHUI.
IlogroroBka K  KOHTPOJIBHOU
pabore.

12. Koumponvnas | Pemienne 3ajaHuil KOHTPOJBHOU

paboma MNel | paGoTHI.

«Memannwvi».

13. Ananuz | AHanu3 ommMOOK.

KOHMPONbHOU pabomul. | AHaAIU3 KOHTPOJIBHOIN paboThI.

Pabotra Hajg ommoOkamu.
Pemienue 3agauq.
Crnymanue 0ObSICHEHUH yUUTes.




Ceoiicmea Ipaxmuyeckas paboma Habmonenne 3a Jatuuk
memannos u ux | Nel.  Ocywecmenenue BBICOKOU
. JTEMOHCTPALMSIMU yUUTEIS.
coeouHenuil YENOUKU  XUMUHECKUX | oo oo Habronaemprx | TCMIEPATYP L,
(xumuueckuil npespawjeHu. SBITCHMI JlaTuuk
npakmuxym)(3 | TEMIIEPATYD bl
P ) ITocTanoBka OIBITOB IS p ypu
u). IUIAaTUHOBBINA —
JIEMOHCTPAIIMH KJIaccy.
. | n3MepeHue
Brinosinenue MPAKTUIECKOU
TeMIIepaTyp bl
paboTHI.
MepexoJI0B
QJUTOTPOITHBI X
Moaudukany i
CEPBHI;
U3MEPEeHUE
TeMIIepaTyp bl
TIJIABJICHUS
BEIIECTB.
Ilpakmuueckas paboma
NpZ 10 p Hab6mronenue 3a
02, onyyeHue  u
. y 5 . | JeMOHCTpanusIMu yYUTEs.
ceolicmea  coeOuHeHull
OO®bsicHeHHE HAOITI0TAEMBIX
Memainos. .
SIBJICHHH.
ITocTanoBka OIBITOB VIS
JIEMOHCTPAIIMH KIIACCY.
Brinosinenue MPAaKTUYECKOU
paboTHI.
Ilpakmuueckas paboma
Np3 p Hab6mronenue 3a
0
9_1<c:ne eI MBI JEMOHCTPALIUSIMH YUUTEISL.
P OObsicHeHHE HaOITI0TAEMBIX
3a0avu no N
SIBJICHHH.
ACNO3HABAHUIO u
p ITocTanoBka OIBITOB VIS
NOJYUEHUIO BelUeCa.
Y “ JIEMOHCTpAIIMH KIIACCYy.
Brinosninenue MPaKTUYECKOU
paloTHI.
Hememannut 1. Hememannvi: amomer | Ciylianue 0ObsICHEHUN yUUTETIS. Jatuux
(26 u) u npocmeie sewecmsa. | CamoctostenbHass  paboTa ¢ | BBICOKOM
Kucnopoo, 030H, | y4€OHHUKOM. TEMIEPATYP bl,
8030YX. Otbop u cpaBHeHue Marepuana | JlaTumk
10 HECKOJIBKMM UCTOYHHKAM. TEMIIEpaTyp bl
IUIATUHOBBIN —
U3MEPEHHUE
TeMIepaTyp bl
MepPEX0/I0B
QIJIOTPOIIHBI X
MoauduKaym u
CEpBI;
U3MEPEHHUE
TeMIepaTyp bl
TIJTIABIICHUS
BEIIIECTB.
2. Hememannwvi. | Pemenne 3anay.
Xumuueckue ceoticmea | Pabota mo kapToukam.
HeMemaiios. Pemenue XUMHYECKHX
YPaBHEHUM.
3. Xumuueckue
Pabora C pa3IaTOYHBIM




9NeMEHMbl 8 KIemKax | MaTepuaioM.
JHCUBLIX OP2AHUZMOB. Caymanue oObsCHEHUH YUUTEIs.
CamocrosarenbHass ~ pabota ¢
y4eOHUKOM.
4. Booopoo. Pemenwue 3anay.
Pabora o kapToukam.
Pewenne XUMHUYECKUX
ypaBHEHUH.
5. I'anozenvi. Craymanue oObCHEHUN YUUTEIIS.
CamocrosarenbHas  pabora ¢
y4eOHUKOM.
O0BscHeHnEe HaAOJIFOTaeMBIX
SIBJICHUIA.
6. Coeounenus | Pemenue 3amauy.
2aN02EHO8. Pabora mo kapTo4kam.
Pemenne XUMHUYECKHX
YpaBHEHUMU.
7. Ilonyuenue | Crymanue OObSICHEHUI yUUTEIS.
2aN02€eH08. CamocrositenbHast ~ pabora ¢
buonozuyeckoe Y4COHUKOM.
3HaueHue u npumernenue | OTOOp W CpaBHEHHE MarepHasa
2ano2enos u UX | IO HECKOJIbKUM MCTOYHHKAM.
coeOuHeHuUll.
8. Kucropoo. Pabota C pa3zaTOYHBIM ’Zv[aTqHK
MaTepUaIOM. BbICOKOU
Cnymanue oObSICHEHUN yUUTEINS. TEMITCPATyp b,
CamocrositennbHast ~ pabora  C Aarank
yaeGHHMKOM. Temneparyp bl
TUTATUHOBBIA —
U3MepeHue
TeMIeparyp bl
IIEPEXO/I0B
QJJIOTPOIIHBI X
Moaudukany i
cephl;
U3MepeHue
TeMIeparyp bl
TUTaBJICHUS
BEIIECTB.
9. Koumponvnasa | Pemienne 3ajaHuil KOHTPOJBHOU
paboma Ne2 paboThL.




10. Cepa.

Caymanue oObsCHEHUN YUUTEIIS.

CamocrosiTennbHast ~ pabora  C
y4EOHUKOM.

O0BscHeHNE Ha0JIFOJaeMBIX
SIBJICHUM.

JlaTuuk
BBICOKOU
TEeMIIepaTyp bl,
Jatank
TEeMIIepaTyp bl
IUIATHHOBBINA —
HU3MEpEeHUE
TeMIIepaTyp bl
MepexoJI0B
QJUTOTPOITHBI X
Moaudukany i
CEPBHI;

U3MepeHue
TEeMIepaTyp bl
TUTABIICHUS
BEIIECTB.

11. Coeounenus cepol. | Caymanue 0ObSICHEHUN YIUTEIIS.
CamocrosiTenbHast ~ pabota  C
y4eOHUKOM.

Otbop M cpaBHeEHHWE Marepuaia
110 HECKOJIBKUM HCTOYHHKAM.

12. Cepnasa kucioma. Caymanue oObsCHEHUH YUUTEIs. JaTunx
CamocrosarensHass  pabora ¢ | pH
Y4COHUKOM.
OOmbsicHeHnE Ha0JI01aeMBIX
SIBJICHUIA.

13. Azom. Pemenue 3anay.
PaGota o kaproukam.
Pemenue XUMUYECKUX
YPaBHEHHUH.

14. Ammuax. Crnymianvie 0ObsICHEHUN yUUTeTIsl. Jatuux
CamoctositennbHast ~ pabora ¢ | pH
y4eOHUKOM.

OObsicHeHne HaOII0TAEMBIX
SIBJICHU.

15. Conu ammoHnus. Caymanue oObsCHEHUN YUUTEIs.
CamocrosiTennbHast ~ pabora  C
y4EOHUKOM.

OO0BscHeHNE Ha0JIFOJaeMBIX
SIBJICHUM.

16. Kucnopoounwvie | Crymianue oObsICHEHUN yIUTETIS.

coeOouHenus azoma. CamocrositennbHast ~ pabota €
y4eOHUKOM.

Otbop u cpaBHEHHE Marepuana
10 HECKOJIBKUM HCTOYHHKAM.

17~ @ocgop u eeo Pabota c pa3aaToYHBIM HAarank

coeouHeHus. TEMIIEPATYPhI
MaTEepHATIOM. .
Crnymanue oObSICHeHUN YUUTEINS. TIATHHOBBIA
CamocrosiTennbHast ~ pabota €
y4EOHUKOM.

18. Docgop u eco | Pemenue 3anau.

COCOUHECHUAL.

Pabota o kaproukam.
Pemenue XUMHYECKUX
YpaBHEHUM.




19. Venepoo. Caymanue oObsCHEHUN YUUTEIIS.
CamocrosiTennbHast ~ pabora  C
y4EOHUKOM.

O0BscHeHNE Ha0JIFOJaeMBIX
SIBJICHUI.

20. Kucnopoounwie | Pemenue 3anau.

coedunenus yenepooa. | Pabora mo kaproukam.

Pemenue XUMHYECKHUX
YpaBHEHUMU.

21. Kpemnuii u eeco | Cnymanue oObSICHCHUN YIUTEIS.

coeouHeHus. CamocrosarenbHass ~ pabora ¢
y4eOHUKOM.

OOmpsicHeHne HaOJI01aeMBIX
SIBJICHUI.

22. Cunuxamnas | Cnymanue oObSICHEHUN YUUTEIIS.

NPOMBIULIEHHOCb. CamocrositenbHast ~ pabora  C
y4eOHUKOM.

Otbop M cpaBHEHHUE Marepuaia
110 HECKOJIBKUM UCTOYHUKAM.

23. Obobwarowuti ypox
no meme
«Hememannwiy.

Pabota B mapax.

Pabora B rpymmax.

Pemenue 3amau.

[IpoBepka nmosy4yeHHBIX 3HAHUM.
IloarotoBka K  KOHTPOJIbHOM
pabore.

24. Obobwarowuti ypox

Pabota B mapax.

no meme | Pabora B rpymmax.

«Hememannwvi . Pemenue 3agau.
[IpoBepka nosry4eHHBIX 3HAHUIA.
[TonroroBka K  KOHTPOJIBHOM
pabore.

25. Konmponvnas Pemntenne 3aJlaHuN

paboma Ne 3. KOHTPOJIbHON pabOTHI.

26. Ananuz | AHamu3 ouImoOoK.

KOHMPONbHOU pabomul. | AHAIN3 KOHTPOJIBHOI paboThI.

Pabora Hajg ommoOkamu.
Pemienue 3agau.
Crnymanue 0ObsICHEHUH YUUTEs.

icmea Tpakmuueckaa paboma
Ceoiicme P p HaOmronenune 3a
Hememannoe u | Ned.
OUHEeHUul | DKcnepumenmaivbHbvle AICMOHCTPAITHAMI yHITEIA.
ux coe P O0bsaAcHeHNE HaO0II0aeEMBIX
(3 u). 3a0aqu no meme N
SIBJICHUIA.
«llooepynna
ITocranoska OIIBITOB JUTSL
KUCTOPOOAy.
JIEMOHCTPAIIMH KIIACCY.
Brimonnenne MPAKTUYECKOU
paboTHI.
Tpaxmuueckas paboma
NpS p HaOmronenune 3a
0
s JIEMOHCTPAIUSIMHA YIUTEITSI.
IKcnepumenmanvHole
O0bsAcHeHNE HaO0II0aEMBIX
3a0aqu no meme o
SIBJICHUIA.
«llooepynnvl  azoma u
ITocranoska OIIBITOB JUTSL
yenepooay.
JIEMOHCTPAIIMH KJIaccy.
Beinonnenue IIPAKTUYECKON




paboThI.

Ipaxmuyeckas paboma Habmonenne 3a DNeKTp

Neb. llonyuenue, OHHBI € BECBHI,
JEMOHCTPALIUSIMH YUUTEISL.

cobupanue “ | O6bscHenne HabJII0, HaGop

JTAeMBbIX

PACNO3HABANUE 24306. | - naboparopuu
ITocTanoBka ONBITOB IS T'HA
JIEMOHCTpAIIMU KJIACCYy.

Brinosinenue MPAaKTUYECKOU
paboTHI.
Opzanuueckue | 1. Ilpeomem | Cnymanvie 0ObSICHEHUN YIUTEIIS.
eéemecmea (13 | opeanuueckoii xumuu. CamocrosiTennbHass ~ pabora €
y) y4eOHUKOM.
OTtbop M cpaBHEHHE Marepuaia
110 HECKOJIbKUM HCTOYHHKAM.

2. IIpeoenvubie | Cnymanue 0ObSICHEHUN yUUTEIIS.

V211e8000po0bl. CocraBnenue XUMUYECKHUX
bopmyL.

Pabora B mapax.
PaGora y nmocku.

3. Henpeoenvnvie | Cymanue 0ObSICHCHHIA YUUTEIS.

Y2neeo00pooul. CocraBnenune XUMHYECKHUX
dbopmyL.

Pabota B mapax.
Pabora y mockwu.

4. Cnupmeo. Caymanue oObsCHEHUH YUUTEIs. JaTunk
CamocrosarensHass  pabora ¢ | pH
y4EOHUKOM.

OTtbop M cpaBHEHHE Marepuasa
10 HECKOJIbKUM UCTOYHHKAM.

5. IIpeoenvubie | Cnymmanue 0ObSICHEHUN yUUTETIS. Jatuux

00HOOCHOBHbLE CocraBnenue xumudeckux | pH

Kap60H06bl€ Kucaonibul.

dhopmyi.
Pa6ora B mapax.
Pabota y nockwu.

6. Cnoowcnole 3¢hupeol.
Kupwi.

Crnymanue oObSICHEHUN yUUTEIs.
CocraBnenue XUMHUYECKHX
bopmyt.

Pabota B mapax.

PaGora y nmocku.

7. Amumnoxuciomel u
benku.

Pa6ora c
MaTEepHATIOM.
Crnymanue oObSICHeHUN yUUTEINS.
CamocrosiTennbHast ~ pabota €
y4EOHUKOM.

pa3aaTOYHbIM

8. Amunoxuciomel u
benxu.

Crnymanue oObSICHEHUN yUUTENS.
CocraBnenue XUMHUYECKHX
dhopmyi.

Pabora B mapax.

Pabota y nockwu.

9. Venesoowi.

Caymanue oObsCHEHUN YUUTEIS.
CocraBnenue XUMHUYECKHX

bopmy.




Pabora B mapax.
Pabota y nockwu.

10. Honumepei.

Cayuranue oObsSCHCHUN YIUTEIIS.
CocraBnenue XUMHAYECKHX
bopmyst.

Pabota B mapax.

Pabora y mocku.

11. Ob6obwarowuil ypox
no meme
«Opeanuueckue
seuecmeay.

Pabota B mapax.

Pabora B rpymmax.

Pemenne 3amau.

[IpoBepka nony4YeHHBIX 3HAHUM.
I[TonrotoBka K  KOHTPOJBHOM
pabore.

12. Konmponvnas
paboma Ne4.

Pemienue 3amaHuii KOHTPOJILHOM
paboThL.

13. Ananuz
KOHMPOTILHOU pabomebi.

AHanu3 omuooK.

AHaM3 KOHTPOJIBHOM pabOTHI.
Pabora Hag ommbOkamu.
Pemenue 3amay.

Caymianue oObsSICHeHUN YUUTEIISL.

3akpenyienue

(6w

1. Ilepuoouuecxuii
3aKOH u
Ilepuoouueckasn
cucmema  XUMUYECKUX
2/1IeMEHMO8 ..
Menoeneesa.

2. Cmpoenue
sewecmaa.

3. Xumuueckue
peaxyuu.

4. Knaccet xumuueckux
coeouHeHul 6 ceeme
T3/

Pabota B mapax.

Pabora B rpymmax.

Pemenue 3amau.

[IpoBepka nosy4yeHHBIX 3HAHUU.
IloarotoBKka K  KOHTPOJIBHOM
pabore.

5. Hmoeosas
KOHMPObHAs paboma.

Pemenne 3aJaHIHN

KOHTPOJIbHOM paboTBhI.

6.Ananuz KOHMpONLHOU
pabomul.

AHanu3 ommooK.

AHanu3 KOHTPOJIbHOM pabOTHI.
Pabota Hajg omrmOKaMH.
Pemenne 3amad.

Crnymanue 0ObSICHeHUI YUUTEIS.




