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ITosicHuTeIbLHASA 3aNMUCKA

PaGouas nporpamma o xumuu ais 8-9 kimaccoB pazpaboTaHa Ha OCHOBE (heepaabHOrOo
rocyaapcTBeHHOro odpazoBarensHoro cranmapra OO0, obpa3oBarenbHOl mporpaMMmbel MBOY
«Emetkunckas COI»1 m mpumepHON MporpaMMbl 10 XMMHH, a TaK K€ Ha OCHOBE aBTOPCKOM
yueOnoi nporpammel O.C. ["abpuesnsna.

Ha 0a3e mentpa «Touka pocra» oOecmeunBaeTcss peanusanus 00pa30BaTEIBHBIX
IpOrpaMM €CTECTBEHHO-HAyYHOW M TEXHOJOTMUECKOW HalpaBlIEHHOCTEH, pa3pabOTaHHBIX B
COOTBETCTBUH C TpeOOBaHMSAMH 3aKOHOJATEIbCTBA B cdepe oOpa3oBaHus U C Y4ETOM
pexoMenaanuii dezpepanpHOro omeparopa ydyeOHoro mnpeamera «Xumus». OOpazoBaTenbHas
nporpaMMa I03BOJIIET HHTEIPUPOBATh pPean3yeMble TOIXO0bl, CTPYKTYPY M COJIEpKaHHUE TPU
OopraHu3anuu o0y4eHus XMMUHU B 8—9 Kilaccax, BBICTPOEHHOM Ha 0a3e J1to00ro M3 JOCTYIHBIX
yueOHO-MeToanueckux  komiuiekcoB  (YMK). Hcnonb3oBanue oGopynoBanusi —«Touka
pocTa» npu peanuzanuu faHHoi OII mo3BossieT co3naTh yCIOBUS:

. JUTSL PACHIMPEHHS COJEPKAHUS MIKOJIBHOTO XUMHYECKOT0 00pa30BaHus;

. JUIS TIOBBIIIEHUS TO3HABATENIbHOW AKTUBHOCTH OOYYalOIIUXCS B €CTECTBEHHO-
HAYYHOU 00JIacTH;

. JUIs  Pa3BUTUS JIMYHOCTH peOEHKa B mpouecce OO0ydeHHs XHUMHUH, €ro
criocoOHOCTeH, (OpMUPOBAaHMST H YAOBJIETBOPEHHS COIHAIBHO 3HAYMMBIX HWHTEPECOB U
MOTPEeOHOCTEH;

. Ui paboTbl C OJApEHHBIMU NIKOJbHMKAMH, OPraHU3aLUU HUX pa3BUTHS B
pa3IUYHbIX 00JacTsIX 00pa30BaTEIbHOM, TBOPUECKOMN AESTEIbHOCTH.

OO01as XapakTepuCTHKA Y4eOHOro npeamera « XuMus»

XUMHST KaK 3JIEMEHT CHUCTEMbI €CTECTBEHHBIX HAyK pachmpocTpaHuia CBOE BIIUSHHUE HA
BCe 00JacTM 4YeNOBEYECKOro CYIIECTBOBAaHHWA, 3a/aja HOBOE BHJIEHHE MHpa, CcTaja
HEOTHEMJIEMBIM KOMIIOHEHTOM MHPOBOM KYJBTYpPbI, HEOOXOIUMBIM YCIOBHUEM KU3HH OOIIECTBA!
3HAHME XUMHUHU CIY>)KUT OCHOBOM i (POpMHpPOBAHUS MHUPOBO33PEHUS YENOBEKa, €ro
MIPEACTABICHUI O MaTepUaIbHOM €IMHCTBE MUPA; BAXKHYIO POJIb UTPAIOT POPMUPYEMbIE XUMHUEH
MPEJICTAaBICHUS] O B3aUMOIIPEBPALIEHUSX HHEPrud U 00 DBOJIOLMU BEIIECTB B TMPHUPO/IE;
COBpPEMEHHAsi XMMHUsI HAlpaBJICHa Ha PEIICHHE TI00aJbHBIX MPOOJIEM YCTOWYMBOTO Pa3BUTHS
YeNOBeUYeCTBa — CBHIPHEBOI, DHEPreTUYECKOM, MHUINEBOM M JKOJOTHYECKOW 0e30MmacHOCTH,
npoOJeM 3paBoOXpaHeHus. B yClIOBUSX BO3paCTaIONIEro 3HAYEHHS] XUMHUH B JKU3HHU OOIECTBA
CYIIECTBEHHO TMOBBICUJIACH POJb XMMHMUYECKOTO O0pa3oBaHMs. B TMiaHe counmamu3aiudyd OHO
SBJISIETCSl OJHUM W3 YCIOBUUA (POPMHUPOBAHUS HMHTEIUIEKTa JIMYHOCTH W TapMOHUYHOTO €€
pa3Butusa. COBpEeMEHHOMY YEIOBEKY XHMHUYECKHE 3HAHHUS HEOOXOAMMBI ISl MPHOOpETEHUs
OOIIEKYJIBTYPHOTO YPOBHS, TO3BOJISIONIETO YBEPEHHO TPYIUTHCA B COLIMYME W OTBETCTBEHHO
y4acTBOBaTh B MHOT0OOOpa3HOW KH3HU OOIIECTBA, MAJII OCO3HAHHUS BAXKHOCTU Pa3yMHOTO
OTHOIIIEHUS] K CBOEMY 3JI0POBBIO M 3JI0POBBIO JIPYTUX, K OKpYXKalollel MPUPOIHON cpene, s
rPaMOTHOT'O MOBEACHUS MPU UCTIOIb30BAHUM PA3TMYHBIX MAaTEPUATIOB U XUMUYECKUX BEIIECTB B
MOBCETHEBHON JKM3HU XHUMHYECKOe 00pa3oBaHHE B OCHOBHOM IIKOJIE SIBJIETCS Oa30BBIM IO
OTHOIICHHUIO K CHUCTEME OOIero Xumuueckoro obpazoBaHus. [lo3ToMy Ha COOTBETCTBYIOIIEM
€My YpPOBHE OHO pEaIM3yeT TMPUCYIIHME OOIIeMy XHMHUYECKOMY OOpa30BaHHIO KIFOUEBHIC
[IEHHOCTH, KOTOpbIE OTPaKalOT TOCYJApPCTBEHHBIE, OOIIECTBEHHbIE W WHIUBUAYyaIbHBIC
MOTPEOHOCTH. DTUM OMNPEACISIETCS CYITHOCTh OOIIeH cTpaTeruu OO0ydeHUs, BOCIMUTAHUS U
pa3BUTHS OOYYAIOIIMXCS CPEJICTBAMHU y4eOHOro mpeamera «Xumus». M3yuenue npenmera: 1)
crocoOcTByeT (OPMHUPOBAHUIO €CTECTBEHHOHAYYHOW KApTUHBI MHUpA, JOCTIKEHUIO OOIIeH
(GYHKIIMOHATBFHOW TPAMOTHOCTH, JaeT BO3MOXKHOCTH JUIsl CaMOPa3BUTHS JUYHOCTH. 2) BHOCHUT
BKJIaJ B (OPMHPOBAHUE MBINIJICHUS M TBOPYECKUX CIIOCOOHOCTEH TMOJPOCTKOB, HABBIKOB HX
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CaMOCTOSITENIbHOW y4eOHOH 1eATeIbHOCTH, SKCIIEPUMEHTAIIBHBIX U UCCIIE0BATEIbCKUX YMEHUH,
HEOOXOIMMBIX KaK B TOBCEAHEBHOHM XH3HH, TaK U B NPO(ecCHOHANBHON IesTeabHOCTH; 3)
3HAKOMMUT CO CHELM(PUKON HayuYHOTO MBIIIJICHUS, 3aKJIabIBACT OCHOBBI LIEJIOCTHOIO B3IJIs/1a Ha
€IMHCTBO TPHUPOABI U YEJOBEKAa, SBISETCS OTBETCTBEHHBIM J3TanoM B (HOPMHUPOBAHHUU
€CTECTBEHHO-HAYYHOM IpaMOTHOCTHM  HOJPOCTKOB; 4) cnocoOCTBYeT  (OPMHPOBAHUIO
LIEHHOCTHOTO OTHOLIEHMS K €CTECTBEHHO-HAYYHBIM 3HAHMSIM, K MPUPOJE, K YEIOBEKY, BHOCUT
CBOM BKJIaJl B SKOJIOTHMUECKOe 00pa30BaHMUE MOIPOCTKOB

Ha3Bannble HampaBieHuss B OOyYeHMH XHMUU OOECIIEUMBAIOTCA  CHEIM(PHUKON
COJIEp)KaHUsl IPEAMETa, KOTOPBIM SIBISIETCA IEJAarOrM4ecKd aJalTUPOBAHHBIM OTPAKEHUEM
0a30BOl HayKM XMMHHU Ha OIpenera€éHHOM 3Ttane e€ pa3BuTus. Kypc XMMUU OCHOBHOM IIKOJIBI
OPUEHTHPOBAH Ha OCBOECHHE OOYyYaroIIMMHUCS OCHOB HEOPraHMYECKOW XMMHUH U HEKOTOPBIX
NOHATUI U CBEACHUN 00 OTAEIBHBIX 00BEKTaX opraHmdeckoil xumun. CTpyKTypa COAep KaHUs
npeamera copMHpOBaHa Ha OCHOBE CHCTEMHOIO Iojaxoaa K ero usyudeHuro. Copep:kaHue
CKJIa/IBIBAETCS] U3 CUCTEMBI MOHATUN O XMMUYECKOM 3JIEMEHTE U BEILIECTBE U CUCTEMBI IOHATUI
0 XuMMHYecKoil peakuuu. OOe 53TH CHUCTEMBI CTPYKTYPHO OpPraHM30BaHbl 110 HPHUHLUILY
IIOCJIEIOBATEIIbHOTO Pa3BUTHSA 3HAHMM HA OCHOBE TEOPETUYECKHMX IIPEACTaBICHUN Pa3HOIO
YPOBHS: aTOMHO-MOJIEKYJISIDHOTO YY€HUSl KaK OCHOBBl BCETO €CTECTBO3HAHHUSA, YpPOBHS
nepuoanuyeckoro 3akona Jl. M. MeneneeBa Kak OCHOBHOI'O 3aKOHA XMMHUH, YYEHUSI O CTPOCHUU
aToMa M XUMHUYECKOW CBSA3M, NIPEJCTABICHUNA 00 3JIEKTPOIMTUYECKOM JMCCOIMAlUU BEIIECTB B
pactBopax. Teopernueckue 3HaHUS PaCCMATPUBAIOTCS HA OCHOBE SMIIMPHUYECKH MOJYYECHHBIX U
OCMBICIICHHBIX (DAKTOB, pPAa3BUBAIOTCS IIOCIENOBATEIILHO OT OJHOTO YPOBHS K JIpyromy,
BBIMOJIHASL (DYHKIUU OOBSACHEHHS] W TPOTHO3HPOBAHUS CBOWCTB, CTPOCHHS M BO3MOXKHOCTEH
IIPAKTUYECKOTO IPUMEHEHUS M IIOJIy4eHHs U3Yy4aeMbIX BellecTB Takas opraHu3anus
COJIepXKaHUsl Kypca CIOCOOCTBYET MPEICTABICHUIO XUMHUYECKONW COCTABISIONICH Hay4YHOU
KapTHHBI MHUpa B JIOTHKE €€ CUCTEeMHOM mpupoabl. Tem cambiM o0ecrieuuBaeTcs BO3MOKHOCTh
it popMupoBaHus y 00ydJaromuXxcs IEHHOCTHOTO OTHOIIECHHS K HAYYHOMY 3HAHHUIO U METO/IaM
IIO3HaHMUA B HayKe. BaKHO TakKe 3aMETUThb, YTO OCBOCHHE COIEpXKaHHUSA Kypca IPOUCXOIUT C
IIPUBJICYEHUEM 3HAHUI U3 paHee M3Y4YEHHbIX KypcoB: «Okpyxaromuil mup», «buonorus. 5—7
KJ1acce» U «Pusmuka. 7 Kiacey».

Jlannast oOpaszoBarenbHas porpaMMa 00eCIeunBaeT YCBOSHUE YUAITUMUCS BaKHEUIITUX
XUMHUYECKHX 3aKOHOB, TEOpPUH U MOHATUH; (OPMHUpPYET MpPEICTAaBICHHE O POJIM XUMHU B
OKPY’KAIOIIEM MHUPE U KU3HM 4yesoBeKka . [Ipu 3ToM OCHOBHOE BHMMaHHUE YIEIAETCS CYIIHOCTH
XUMHYECKMX peakUuid M MeToJaM HX ocyuiecTBiieHus . OZHMM U3 OCHOBHBIX IPHHIIMIIOB
MOCTPOEHUS NPOrpaMMBbl SIBJSI€TCSl NMPUHIUI JOCTYHMHOCTH . OKCIEpUMEHTAJIbHbIE JaHHbIE,
MIOJIyYE€HHBIE yYalIUMKCS NPH BBITOJHEHUN KOJWMYECTBEHHBIX OIBITOB, MO3BOJIAIOT yYalUMCS
CaMOCTOSITENIbHO JI€JIaTh BBIBOJBI, BBISABISATH 3aKOHOMEpHOCTH . Iloaxonpl, 3aloKeHHbIE B
coJiepKaHue MPOTrpaMMBbl Kypca, CO3JIal0T HEOOXOJMMBbIE YCIIOBHS JUIsI CUCTEMHOTO YCBOEHUS
yYalIUMHCS OCHOB HayKH, /Il 00eCIeueHUsl pPa3BUBAOIIET0 U BOCHUTHIBAIOIIETO BO3/IEHCTBUS
o0yuyeHMs Ha JIMYHOCTh ydauierocs . @opMupyemble 3HaHUs JTOJKHBI CTaTh OCHOBOM CHCTEMBbI
yOEKAEHHUH IKOJIbHUKA, HEHTPAJIbHBIM SJPOM €r0 HAyYHOI'O MUPOBO33PEHUS .

esn 1 0cO0EHHOCTH U3YyUEeHHS Y4eOHOI0 IpeaMeTa

K HampaBieHuio mnepBOCTENEHHONW 3HAYMMOCTH IpH pealn3alud o0pa3oBaTeNlbHbIX
byHkuuii npenMera «XHUMHS» TPATUIMOHHO OTHOCAT (opMUpOBaHME 3HAaHUI OCHOB
XUMHYECKOH HAayKH Kak o0iacTu COBPEMEHHOT'O €CTCCTBO3HAHMA, HpaKTquCKOﬁ JACATCIIbPHOCTHN
YCJIOBCKA M KaK OJHOIo M3 KOMIIOHCHTOB MHpOBOfI KYJBTYPBI. 3&,[[8.‘-18. npeamMeTa COCTOUT B
(GOpMHUPOBAHUH CHUCTEMBI XMMHYECKUX 3HAHMM — BAXKHEUIIMX (PAKTOB, MOHSATHN, 3aKOHOB W
TCOPCTUICCKUX HOHOX(CHHﬁ, AOCTYIIHBIX 06061].ICHI/II71 MHPOBO33PCHUYCCKOI0 XapaKkTepa, A3bIKa
HAayKH, 3HAaHUHA O HAay4YHBIX ME€TOJaX HM3YUCHHUA BCIICCTB U XUMHYCCKUX peaKHHﬁ, a TaKXE B
(I)OpMI/IpOBaHI/II/I " pa3sBUTHU YMCHI/Iﬁ 1 CIIOCO00B ACATCIIbHOCTH, CBA3AaHHBIX C IJIAHUPOBAHUECM,
Ha6J'IIOJIeHI/IeM U TPOBCACHUCM XHUMHUUYCCKOI'O OKCIICPUMCHTA, CO6J'II-O)I€HI/IeM IIpaBul
0€30I1aCHOTO O6paH_IeHI/I$I C BCIICCTBAMH B HOBCCI{HCBHOﬁ JKHU3HU. Hapsmy C OTUM I1ICIHU
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U3y4YeHUs] TpeaMeTa B TMpOrpaMMe YTOYHEHBI M CKOPPEKTUPOBAHBI C YUYETOM HOBBIX
IPUOPUTETOB B CHCTEME OCHOBHOrO oOmiero obpasoBanusi. CeromHss B 00pa3oBaHHH 0CO00
3HAYUMOW MPU3HAETCS HAIPABJICHHOCTh OOYYEHMs] Ha pPa3BUTHE W CaMOpa3BUTUE JIMYHOCTH,
(dopmupoBaHue e€ MHTEIUIeKTa U 001Iel KyabTypbl. OOyueHHe YMEHHIO YYUThCS M MPOJIOIKATh
cBOE¢ oOpa3oBaHHE CaMOCTOSITEIbHO CTAHOBHUTCA OJHOW M3 BaKHEHIIMX (QYHKUMN y4eOHBIX
IPEMETOB.

B cBs3u ¢ 3TUM NpU M3y4eHUH IIpeaMeTa B OCHOBHOM IIKOJIE TOMHUHUPYIOIIEE 3HAaUCHHE
IPUOOPETH TaKUE LIETH, KaK:

* opMUpOBaHUE MHTEIUIEKTYaIbHO Pa3BUTOM JTMYHOCTH, TOTOBOM K caM000pa30BaHMUIo,
COTPYAHUYECTBY, CaMOCTOSATEIbHOMY TPHHITUIO DEUICHUH, CIOCOOHOW aJanTHpOBAaThCA K
OBICTPO MEHSIOIIMMCS YCIOBUSAM KU3HU;

* HANpaBICHHOCTh OOYYECHHST HAa CHCTEMAaTHYeCKOe MPHUOOIIEHUE ydalluxcs K
CaMOCTOSITENIbHOM ~ TMO3HABAaTEJIbHOM  JIEATENBHOCTH, HAyYHBIM  METOJaM  IO3HaHUS,
(GOpMUPYIOIIUM MOTHUBALIUIO U PA3BUTHE CIIOCOOHOCTEH K XUMUH,

» o0ecrieueHUE YCIIOBUH, CHOCOOCTBYIOLIUMX NPUOOPETEHHUIO OOYYaIOIIUMUCS OIbITa
pa3sHOOOpa3HOM NEeSATETBbHOCTH, MO3HAHHMS M CAMOIIO3HAHMUSA, KIIIOYEBBIX HABBIKOB (KIFOUEBBIX
KOMIIETEHIIHI ), UMEIOIINX YHUBEPCAIIbHOE 3HAUCHUE JJIS1 PA3IMYHBIX BUAOB JCSITEIbHOCTH;

* (opmMupoBaHHE YMEHHI OOBSCHATh W OLEHHUBATH SIBICHUS OKPYXKAIOIIETO MHUpa Ha
OCHOBaHUU 3HAHUH U ONBITA, MOJTYYCHHBIX PU U3yUYECHUU XUMUU;

* popmupoBanue y 00ydaromuxcsi TyMaHUCTUYECKHX OTHOIICHH, TOHUMAHHUS [IEHHOCTH
XUMHUYECKHX 3HAHWM Ui BBIPAOOTKU SKOJOTHYECKH I€IecOo00pa3HOro MOBeNeHUs B OBITY U
TPYAOBOM JEATEIBHOCTU B LEIAX COXPAHEHHS CBOETO 3J0POBbS M OKPYXKAIOUIEH MPUPOIHON
Cpelbl;

* pa3BUTHE MOTHBAIIMKM K OOYYEHHUIO, CIOCOOHOCTEH K CaMOKOHTPOJII U
CaMOBOCITUTAHUIO Ha OCHOBE YCBOCHHS OOIICYETIOBEUECKUX IIEHHOCTEeH, TOTOBHOCTH K
OCO3HAHHOMY BBIOOPY TIPO(UIIS M HAMTPABJICHHOCTH JAIBHEUIIIETO 00yUeHUS.

Mecto yueOHOro npeamera « XuMus» B Y4eOHOM ILJIaHE
B cucreme oOmero oOpa3zoBaHusi «XuUMHUS» MpU3HAHA OO0S3aTENbHBIM YYE€OHBIM
IpeMETOM, KOTOPbIi BXOAUT B COCTaB IHpeAMETHOW o0nactH «EcTecTBeHHO-HAayuHBIE
peIMEeThl». YUeOHBIM TUIAaHOM Ha e€ m3ydeHue orBeneHo 138 y4eOHBIX 4acoB — 1Mo 2 4 B
HeJenmo B 8 1 9 ki1accax COOTBETCTBEHHO.

Conepsxkanue 00pa3oBaHus MO roaM 00y4eHHU st

(mpakTHuecKas 4acTb y4eOHOro coJlepKaHus npeaMera yCHJIEHA
MaTepualbHOTEXHHUUECKON Oa3oii meHtpa «Touka pocTa», HCIONB3YyEeMOro [UIsl peanu3aluu
00pa30BaTeNbHBIX MPOrPaMM B paMKax MpenoJaBaHHus XMMHUN)
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Beseoenue

Urto uzyuaet xumus. [IpocTeie u cioxubie BemecTBa. CBONCTBA BEIIECTB. XUMHUUECKHUI
aneMeHT. DOopMBI CylIECTBOBAHUS XMMUYECKOIO IEMEHTA. XMMUUYECKHUE SBJICHUS, UX OTINYHE
oT (pusmueckux sBiaeHUH. J[OCTMXKEHMS XMMHM W MX IpaBWIbHOE HCIOJIb30BaHME. Mcropus
BO3HUKHOBEHUS U Pa3BUTHS XUMHH. POJIb OTEUECTBEHHBIX YUEHBIX B CTAHOBIECHUM XMMHUYECKON
Haykd. OcHOBHbIE 3aKOHbI XUMHU. OOmIee 3HAKOMCTBO CO CTPYKTYpOM MEpHOINYECKON
Tabmuipl: nepuonasl U rpynmbel. Tabmuna J[.M. MenpneneeBa kak crnpaBouHOe IMocodue Juis
MOJTy4YeHHUsI CBEICHUM O XHMMHUYecKHUX »dJeMeHTaX. OO003HaueHHuE XHWMUYECKUX 3JIEMEHTOB.
[Tponcxoxaenne Ha3BaHUI XMMHUYECKHX d3JeMeHTOB. Tabmuiia MeHJeneeBa Kak CIpaBOYHOE
nocobue ISl MOJIy4eHUs CBEACHUM 0 XMMUYECKHX 3JIeMeHTaX. XuMuueckas popmyia, WHIEKC,
K03 uLMeHT: 3amucu U yTeHue Gopmyi. Macca aToMoB U MoJieKyJl. OTHOCUTENIbHAsT aTOMHAs
macca. OTHOCUTENbHAs MOJEKyJIsIpHas Macca. PacueT MaccoBOM J01M XHUMHUYECKOTO AJIEMEHTa
1o (¢opMmyJie BeIecTBa.

Amomel Xumuueckux 31emMenmos



JlokazaTenbCcTBa CIOKHOCTH CTpoeHuss aromoB. OmbiTel Pesepdopma. Ilnanerapnas
MOJEJIb CTPOEHHs aTOMOB. XapaKTepUCTUKA HYKIOHOB. B3aMMOCBA3b IMOHATHI: IPOTOH,
HEUTPOH, MaccoBoe 4uCiI0. COBPEMEHHOE OINPENCIICHUE IOHATHA «XMUMUYECKUH DIIEMEHTY.
W3MeHeHus, TpOUCXOAAIINE C YUCIOM IPOTOHOB, 3JIEKTPOHOB M HEUTPOHOB B COCTABE ATOMOB
XMMHYECKHX DJIEMEHTOB. M30Tombl, Kak pa3HOBUAHOCTb AaTOMOB OJHOTO  3JIEMEHTA.
XapakTepHucTuka 3J1eKTpoHOB. CTpoeHHE AIIEKTPOHHBIX 000JI0YEK aTOMOB 31eMeHTOB. [loHsTHE
O 3aBEpLICHHOM M HE3aBEpIICHHOM 3JIEKTPOHHBIX (SHEPreTHYecKHx) ypoBHsX. Pacnonoxenue
JJIEKTPOHOB HAa DJHEPreTUYECKUX YPOBHSX, aTOMbl METaLIOB W HeMeTauioB. HoHbl
HOJIOKUTENbHBIE U OTpULlaTenbHble. [loHaTue nona. lonsl, 00pazoBaHHbIe aTOMaMH METAJIJIOB U
HemetaiuioB. [ToHATHE 00 MOHHOHM CBSI3M, CXEMbl O0pa30BaHMs MOHHBIX COeAMHEHUH. CXeMBbI
0o0pa30BaHUsl MOJIEKYJ. DJIEKTPOHHbIE U CTPYKTypHble (Qopmyibl. KoBaneHTHas noijsipHas U
HenoJsipHasi XuMudeckue cBs3u. Cxemsl oOpazoBanus monekyn coeaunenuit (HCI, H20, NHs u
Ip.). DIEKTpOHHbIE U CTPYKTypHbIE (popmyiibl. Cxembl 00pa30BaHUS ABYXATOMHBIX MOJIEKYJI
BOJIOPOJIA, XJIOpa, CEephbl, a30Ta W Ap. DJIEKTPOHHBIE M CTPYKTypHBIE (opmyisl. KpaTtHocTh
xuMuueckon cBs3u. [lonstne o merammnueckol cBs3u. EnuHas mpupojga XMMHYECKOM CBS3H.
[Tonsatue 006 arom-uonax. IloHsTue 00 00OOIIECTBICHHBIX OSJEKTPOHAX. BrInonHeHne
yIpaXHEHUH, HOArO0TOBKA K KOHTPOJIbHOI padorTe.

IlIpocmuie éeugecmea

XapaKkTepUCTUKA IOJIOKEHHS JJIEMEHTOB-METAJZIOB M HeMmeTauioB B [lepmonmyeckoit
cucreme. CtpoeHue ux aromoB. DPU3MUYECKHE CBOMCTBA METAUIOB U HEMETAUIOB — IPOCTHIX
BemecTB. PacueT OTHOCUTENBbHOM MOJEKYJSpHOW Macchl (IIOBTOpEHHE). AJUIOTPOIUS Ha
npuMepe oJoBa, Qocdopa, Kuciaopoaa u yriepona. KonmwuecTBo BemecTBa W €IUHHIIBI €TO
WU3MEPEHMS: MOJIb, MIJIJIMMOJIb, KWIOMOJIb. [TocTosiHHas ABoragpo. Pacuer MosIeKyISIpHBIX Macc
BEIIECTB 10 HMX XUMHUYECKUM QopmynaM. MuWmuMoisipHass W KWIOMOJSIpHAsh MaccChl.
BeinonHenne yrpaxHEHUHN ¢ UCIIOJIB30BAHUEM MOHATHH «IIOCTOSIHHAs ABOTagpo», «KOJIHMYECTBO
BELIECTBA», «Maccay, «MoJspHas Macca». OO0o00lieHHe M 3aKpelyieHue 3HaHWM 10 TeMe
«KonnuecTBo BelecTBa», pelieHHe SKCIEePUMEHTANIbHBIX 3a/1a4. [loHsaTHe o MoasipHOM 00BEMe
razoB. Hopmanbhble yciaoBus. MUUIMMONSIDHBIM M KWJIOMOJSpHBIA 00BeM. Brinonnenue
YOPaKHEHUH C MCIOJIb30BAaHUEM MOHATHUH «MOJSIPHBIH 0O0OBEM», «KOJIMYECTBO BEIIECTBAY,
«maccay, «MoJsipHas Macca». O0001IeHre U 3aKperyieHre 3HaHui Ha TeMy «MOosipHbIil 00beM
ra3oBy, pellleHHe IKCIIepUMEHTAIbHBIX 3a1a4. O0001IeHne U cucTeMaTn3alus 3HaHui. Pemenue
3a/1a4 ¥ yIpaKHEHUH C UCIIOJIb30BAHUEM MOHITHH «KOJIMYECTBO BELIECTBA», KMOJISIPHAs Maccay,
«MOJIIPHBII 00BEM», KITOCTOSIHHASE ABOTaJIpO».

Coedunenun xumuueckux 31eMeHmog

ITonatue o creneHu okucineHus. OrmnpenesneHUe CTENEHW OKHUCICHHMS Mo (opmysiam
coenuaeHuii. CocrtaBiienne (HopMmysl OWHAPHBIX COEIWHEHUM, OOIIMi Ccrocod WX Ha3BaHUM.
Oxcuapl. CocraBienue ux (opmyn U Ha3BaHud. Pacuersl mo ¢gopmynam. CoctaB W Ha3BaHHUSA
OCHOBaHWH, WX Kiaccupukanus. Pacdersr mo ¢opmynam ocHoBauuii. [IpencraButenmn: NaOH,
KOH, Ca(OH).. Pacuerst mo ¢opmynam ocHoBanuii. CocTaB M Ha3BaHUsS KHCIOT, HX
kinaccuukanus. Pacuetst mo ¢opmymnam kucnot. IlpencraBurenu kucnor. Pacdersr mo
dopmyrnam kuciot. CoctaB U HazBaHus coneld. Pacuetsl nmo gopmynam coneit. IlpeacraButenu
coneii: NaCl, CaCOs, Ca3(PO4),. Pacuersi mo ¢opmynam comeit. [IpoBepounas pabora 1o
OCHOBHBIM KJIaccaM HEOpraHM4Yeckux BemiecTB. PacueTsl mo ¢(opMyiiaM OCHOBHBIX KIIACCOB
HEOpPraHMYEeCKUX BelecTB. AMQOTepHble M KpUCTaJUIMUecKHue BemiecTBa. Kpucramimueckue
pemeTky. [ToHATHSA 0 MEXMONEKYIIIPHOM B3aUMOJIEHCTBUN U MOJIEKYJISIPHON KPUCTANINYECKON
pemierke. CBoOMCTBa BEIIECTB C ATUM THIOM pemieTkd. CBOICTBa BEIIECTB C pa3HbIM THIIOM
KPUCTAIIIMYECKHUX PELIETOK, UX MPUHAAJIEKHOCTh K Pa3HbIM KjlaccaM COeAMHEHUN. B3aumocBs3b
TUIIOB KPUCTAITTMYECKUX PEIIETOK U BUJAOB XUMUYECKOW CBSI3U. [IOHATHS O YUCTOM BelllecTBE U
cMmecH, ux omnuus. [IpuMepsl KUIKUX U Ta3000pa3HbIX cMeceid. CriocoObl pa3/ieneHus: CMecen.
[TonsTust 0 1ONMM KOMIIOHEHTa cMecH. BbluncieHne ee B cMeCH M pacueT Macchl Wik o0bema
BELIECTBA B CMECH 110 €r0 JoJje. Pemnenne 3a1a4 1 ynpaXxHEHUM Ha pacdeT J0JIM (MacCOBOW MIIU



00BbEeMHOW) M HaXOXJIEHHUE MacChl (00beMa) KOMIIOHEHTa CMECH. BhIMoMHEHNE yrpakKHEHUH U
peleHue 3aaau.

H3zmenenusn, npoucxooauwjue c eeujecmeamu

CriocoObl OYMCTKH BEUIECTB, OCHOBAaHHBIE HAa MX (HU3MUECKUX CBoWcTBaxX. OuucTka
NUTHEBOM BOABI, meperoHka HedTu. [loHATHE O XUMHYECKHUX SIBJICHHUSAX, UX OTIMYHUE OT
¢usnueckux. Ilpu3Haku W yclIoOBUS NPOTEKAHUS XUMHUYECKHX peakiuil. Peaknust ropeHus.
KonunuecTBeHHass cTOpoHa XMMHUYECKUX pEaKUuil B CBET€ ydeHUs 00 aToMax M MOJIEKyJax.
3HaueHHe 3aKOHa coxpaHeHusi macchl BemectB. Pons M.B. JlomonocoBa u JI. JlampToHa B
OTKPBITUM U YTBEP)KJIECHUM 3aKOHA COXPAHEHMsI Macchl BewecTB. lloHsATHE O XUMHUYECKOM
ypaBHEHHH Kak 00 YCIIOBHOW 3aIMCH XMMUYECKOH PEaKIMH C MOMOUIBI0 XUMHYECKUX (OPMYII.
3HaueHue HHIEKCOB M Kod(dduumentoB. CocTaBieHHEe YpaBHEHUHW XMMHUYECKUX peaKUUU.
Pemenne 3azau Ha HaxXOXXIEHHE KOJUYECTBA, MAcChl WJIM 00bEMa HPOAYKTa peakUuu IO
KOJIMYECTBY, Macce WM 00beMy MCXOJHOIO BellecTBa. e e pacdeTbl, HO C UCIOJIb30BaHUEM
HOHSTUS «JOJI» (MCXOJHOE BEIECTBO JAHO B BHUJE pacTBOpa 3aJaHHOM KOHLIEHTpalMM WU
COJICPKUT OIpeCNICHHYIO JI0JII0 puMeceil). Perienne skcriepiMeHTanbHbIX 3a7ia4, 3aKpeIuieHue
3HaHUN 1O TeMe «XHMMHUYeCKUe ypaBHEHUs». CyIIHOCTh peakLui pa3joKEeHUs U COCTaBJIECHUE
YpaBHEHUN peakUui, NpoAeNaHHbIX yuuTenem. [loHATHE O CKOpPOCTHM XMMHMUYECKHX PEaKLUM.
Karanuzatoper, ¢epmentel. CymHOCTh peaknuii coeawHeHus. COCTaBJIICHWE YypaBHEHUH
peakumii, npoaenaHHelx yuuteneMm. CymHocTh peakuuil 3ameiienus. CocTaBieHue ypaBHEHUM
peakuuid, NpoAENaHHBIX Y4HUTeNeM. Psa akTUBHOCTH METalIOB, €ro MCIOJIb30BaHUE IS
MIPOTHO3UPOBAHUSA BO3MOKHOCTM NPOTEKaHUSl PEAKUMN MEXIy MeTaulaMM M pacTBOpamMu
KHUCIO0T. Peakiiuy BBITECHEHUS! OJTHUX METAJUIOB M3 PACTBOPOB UX COJIEH APYTMMU METallaMu.
CymnocTts peakuuii oomeHa. CocTaBlieHWE YpaBHEHUH pEaKIHMi, MPOJCNaHHBIX YUYUTEIIEM.
Peakunn HelTpanu3anuu. Y CIOBHs TEYEHUS PEAKLUNA MEXIY PaCTBOPAMM KHUCIOT, IIEIOYEH U
coieil 10 KoHNA. TUNBl XUMUYECKMX peakuuid (MO MPU3HAKY «UHCIO U COCTaB HMCXOIHBIX
BEUIECTB U MPOJAYKTOB pEakUuu») Ha IpPUMEpPE CBOMCTB BOJbL. Peakuus pasinoxeHUs —
3JIEKTPOJIU3 BOJbI. Peaknuu coenuHeHus — B3aUMOJECHCTBHUE BOABI C OKCHJAMHM METaJUIOB U
HeMmeTauioB. lloHsATHe «ruApOKCUAb». Peakuumu 3aMemieHuss — B3aUMOJICHCTBUE BOABI C
HIEJIOYHBIMH M I1E€JI0YHO3EMENIbHBIMU MeTallaMu. Peakiuu oOMeHa (Ha mpuMepe THUIposH3a
cyiabdara alfoMMHMS U KapOuna kanmbius). Pemenue 3amau u ynpaxksHeHud. IloaroroBka k
KOHTPOJILHOM paboTe.

Ilpocmeiiwiue onepayuu c eewecmeamu (XumuuecKuil nPaAKmMuKym)

IIpaBuna TeXHUKH O€30MACHOCTH MpU OOpalleHHH C JIAOOPaTOPHBIM 000pYyIOBaHUEM,
npu pabote B KaOMHETE XUMHUU. 3HAKOMCTBO € JabopaTopHbIM 00opyaoBaHueM. DuU3nUecKue u
XMMHYECKHE PEaKLMU MpU ropeHuu cseud. KadecTBeHHBbIN cocTtaB mouBbl. Cpena MOYBEHHOIO
pactBopa. AHanu3 Boawl. I[Ipo3paunHocTs Bonbl. [IpU3HAKKM XMMHYECKHUX PEAKIM: BBIACICHUE
ra3a, BbIIIICHUE OCaJKa, U3MEHEHHE 1BeTa BellecTB. KauecTBeHHble peakunu. [Ipurorosienue
pacTBopa caxapa U pacueT ero MacCoBOM J0JHU B PacCTBOPE.

Pacmeopenue.  Pacmeopvi.  Peakyuu  uonnozo  oomena. OxuciumenvHo-
6occmanogumesbHvle peaKyuu

PactBopbl. @usnyeckas U XMUMHYECKass TEOPHUs DPACTBOPOB. TENOBBIE SIBICHUSA NpU
pacTBopeHuH. ['mapaTel U KpHUCTAJUIOTMIpAThl, KpUCTaUIM3allMOHHas Boja. HackleHHsle,
HEHACBILICHHBIE, IEPECHIIICHHBIE PAacTBOPBL. XOPOILIO PACTBOPUMBIE, MajOpacTBOPUMBIE U
MPAKTUYECKH HEPACTBOPUMBIE BEIIECTBA. DIIEKTPOJIUTHI U HEIJEKTPOIUTHI. DIEKTPOIUTUYECKAS
JUccoLpalus M accouuanus. MexaHnu3M IHMCCOLMALMK BELIECTB C Pa3IMYHBIM TUIIOM CBS3H.
CreneHsp AMEKTPOIUTHYECKON aucconuaniui. CHiIbHBIE U c1a0ble dJIEKTPOJIUTHI. DIEKTPOJIUTHI U
HERJIEKTPOJIUTHl. MeXaHW3M [AUCCOLMALMKA BELIECTB C Pa3IMYHBIM TUIOM cBs3u. (CreneHb
ANEKTPOIUTHYECKON nuccormanuu. CuimbHbIe U cliadblie 3MeKTpodnuThl. Moubl. CBOMCTBA HOHOB.
Knaccugukaius noHOB 10 cocTaBy (IIPOCThIE U CIOXKHBIE), MO 3apaay (KaTHOHBI M aHHOHBI), 110
HAJIMYUIO BOJHON 000J0YKU (TUAPOTHUPOBAHUE U HETHJIpOTHUpOBaHHE). OCHOBHBIE MOJIOKEHUS
TOJl. Peakuuu B BOJHBIX pPacTBOpax 3JEKTPOJIUTOB. HeoOpaTtumble M OOpaTHUMbIE PEAKIMH.
MonekynspHoe W HWOHHOE YpaBHEHHME peakiuii. Peakmuum woHHOro ooOmeHa. Peaknuun
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HedTpanmm3anuu. Kucnorel. Ux kimaccudukanms mo pa3audHbiM npusHakam. OnpeneneHue
KHCJIOT KaK 3JIEKTPOJIUTOB, UX Auccoluanus. B3auMoaeincTBrue KUciaoT ¢ MeTajulaMu, YCIOBUS
TEUCHHSI ITUX PEAKUM. DIEKTPOXMMHUUYECKUU PNl HANpsHDKEHUs METauioB. B3aumopeiicTBre
KHCJIOT C OKCHJAMM METAJJIOB M OCHOBaHMAMH. Peakumm HeWrpanusauuu. BsaumopeiicTsue
KHCJIOT C COJISIMU. 3alKMCh YPAaBHCHHUM peakiuii (MOJCKYJSIPHBIX U MOHHBIX) C MCIOJb30BaHUEM
TaOnuIBl pacTBOpUMOCTH. OrmpeiesieHne OCHOBAHMM KaK JJIEKTPOJIUTOB, MX JIUCCOLMAALIMSL.
Knaccudukanmust ocHOBaHWK 10 pa3IW4YHBIM TPU3HAKaM. B3auMoaeicTBHE OCHOBaHUMA C
KucinoTamu (moBTOpeHue). B3ammopeiictBue mienoyeir ¢ comsimu  (pabota ¢ Tabmuiei
PacTBOPMMOCTH) U OKCHJIaMH HEMETaJuloB. PazioxeHue HepacTBOpUMBIX ocHoBaHWH. CocTaB
OKCHUJIOB, X Kiaccudukamus. CBOHCTBA KUCIOTHBIX U OCHOBHBIX OKCHUI0B. OmnpeienieHue coyei
KaK OJJICKTPOJUTOB, WX auccormanusa. Kiaccudukamus coneit. BzaumonelictBue comel ¢
MeTaJulaMH, OCOOCHHOCTH 3THX pEakIHMid M B3aMMOJACHCTBHE coyieii ¢ coisimu (pabota ¢
TabnuIeH pacTBOpUMOCTH). B3anumoselicTBue cojeil ¢ KUCI0TaMH U 1enodaMu (IIOBTOPEHHE).
[ToHAATHE O TEHETUYECKOUN CBS3M M FEHETHYECKUX psiaX METAJLUIOB U HEMETAJUIOB. Pa3nuynbie
MPU3HAKK KJIAacCU(UKAIMKM XUMHUYECKUX peakiui. OnpeneneHue CTENeHEH OKUCICHUS
AJIIEMEHTOB, OO0pa3yIOMIMX BEIIeCTBA pa3iauuHbiX KiaccoB. Peakmuum OBP. Ilonstue 00
OKHCJIUTEJIE U BOCCTAHOBUTEJIE, OKUCICHUU U BOCCTAaHOBJIEHUM. PellleHre pacyeTHhIX 3a7a4 110
YpaBHEHUSAM, XapaKTEPHU3YIOIIMM CBOWCTBA OCHOBHBIX KJIACCOB COEAMHEHUMW, W BBIMOJHEHHUE
OCHOBHBIX KJIACCOB COEIMHEHMM 3TOr0 IUIaHa Ha TEHETHYECKYl CBs3b. lloaroroBka k
KOHTPOJILHOH paboTe. iToroBast KOHTpOJIbHAs paboTa.
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Oowaa xapaxmepucmuka Xumuueckux iemenmos (4 u).

Crtpoenue aToma, XapakTep IpOCTOTO BEIIECTBA; CPABHEHUE CBOMCTB MIPOCTOIO BEIIECTBA
CO CBOHCTBAaMHU MPOCTBHIX BEIIECTB, OOpPa30BAaHHBIX COCETHUMHU MO MEPHOAY U MOATPYIIIE
AJIEMEHTaMH; COCTaB M XapaKTep BBICHIEr0 OKCHIA, THAPOKCU/IA; COCTAB JIETYUYEro BOJOPOIHOTO
coenuHeHus (s Hemeraa). CBoiicTBa anekTponutoB B cBete 1O/, ['eHeTnueckue psiabl
MeTayia U Hemerauia. CamocrosiTenbHass paboTa ¢ ydJamuMUCs. 3aKperuieHHe Marepuaa.
[TonstTe o mepexoAHbIX »dJeMeHTaX. AMMOTEpHOCTb. ['eHeTHMYecKHil psa MEepPexOIHOTO
anemenTa. [lepuonuueckuii 3akon u [lepuoanueckas cucrema, ctpoeHue aroma. 3Hauenue [13 u
I1C.

Memannwt (14 u)

XapakTepucTuKa TOJIOXKEHUsI DJIEMEHTOB-METAUIoB B Ilepuonnueckoid cucrteme.
CtpoeHue aToMOB MeTaUIOB. MeTayuIMuecKhe KPUCTALTMYECKUE pelIeTKu. Mertammndeckas
XUMHUYECKas CBA3b. XapaKTePUCTUKA OOIMX XMMHUYECKUX CBOWCTB METANIJIOB Ha OCHOBAaHUM HX
MOJIOKEHUST B  DJIEKTPOXUMHYECKOM DAy HanpsDKEHUH B CBETE€ TNPEJICTaBlIeHUM 00
OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX peakiusax. CaMOpoIHbIE METAJUIbl U OCHOBHBIE COEAMHEHUS
MeTaJuioB B mpupojae. Baxueitmue pyasl. [loHsTHe 0 METAITypruy U €€ pa3HOBUIHOCTSIX: TTUPO-
, TUAPO-, anekTpomeTautypruu. Kopposust metamnoB. CiocoObl 3alIUTH METAJNIOB OT KOPPO3HUHU.
OcobenHocty (GU3MYECKUX W XUMHUYECKMX CBOWCTB IICNIOYHBIX METAJIOB. BakHeimue
COCIMHEHUS IIENOYHBIX METAlIOB: IIENOYd, COJIM, WX CBOWCTBa W mnpuMeHeHue. OOmas
XapaKTEePUCTHUKA METAJIOB BTOPOM TPYNIBI TJIABHOW MOATPYMIBI, OCHOBHBIE (HU3UYECKUE U
XUMHUYECKHE CBOWCTBA IIEIIOYHO3EMEIbHBIX MeTalIoB. Baxkwueiimue coenunenus Ca u Mg, ux
npuMeHeHne. Poib Kanpliisg U MarHus B JKMBBIX opraHu3max. CTpoeHune aroma, (pU3ndecKue u
xuMuyeckue cBoicTBa. Ilpumenenune amomuHus. COEIMHEHUS ATIOMHHUS — OKCHABI M
TUAPOKCHIBI, UX aM(pOTepHOCTh. BaxkHeilume conu antoMuHus. 3akpeIuieHne U CUCTeMaTH3alus
3HAHMI MO TJIaBe TIEPBOM: 00IIast XapaKTepUCTHUKA METAJUIOB, XUMUYECKHUE CBOWCTBA METAJLIOB.
Pemenue »sKcepUMEHTANBHBIX 3a7ad, pelieHne ypaBHeHuU. CTpoeHune aroma JKemesa.
Oduznyeckue U xuMudeckue cBoiicta. [Ipumenenue xene3a. Coenunenus xenesa |l u xenesa
I1l. T'enetnaeckue psinpl. KauecTBeHHBIE peaKIMK HA HOHBI XKeme3a.

Ceolicmea memannoe u ux coeOUHeHuil (Xumuyeckuit npakmuxkym)(3 u).



Pemenue nenouek XuMUUYECKUX MpEBpaIlieHU 0 BapuaHTaMm. [IoBTOpeHUE Ha MpaKTUKE
XUMHYECKMX CBOMCTB METAJJIOB. 3aKpEIUICHWE 3HAaHWM MO paclo3HABAHMIO U IOJyYEHUIO
BEIIECTB, 3aKpeIJICHNE 3HAaHUH 110 XUMUYECKUM CBOWCTBAaM BEIIECTB.

Hememannwt (26 u)

[Tonoxxenue nemeramwioB B Ilepuoanueckoil cucteme, OCOOEHHOCTH CTPOCHHS UX
atoMoB. Psanel D0. Kpucraminueckoe CTpoeHHE HEMETANIOB — IPOCTHIX BELIECTB. AJIJIOTPOIIHS.
O30H. CoctaB BO3ayxa. Pusznueckue CBOWCTBA HeMeTauioB. OTHOCHUTEIBHOCTh IOHSATUN
«METAD» U «HEMEeTal». XHUMHUYECKHE CBOICTBAa HeMeTauioB. OKUCIUTEIbHBIE CBOMCTBA!
B3aMMOJICICTBHE C MeETalllaMH, BOJOPOJOM, MEHEE OJJIEKTPOOTPHUIATEIbHBIMU METalllaMHu,
HEKOTOPBIMU CJIOXHBIMU BellecTBaMU. BoccTaHOBUTEIbHBIE CBOMCTBA HEMETAIJIOB B PEAKLIUAX
C KHUCJIOPOJIOM, CIIO)KHBIMHU BEIIECTBAMU-OKUCIUTEIIMU. MaKpO3JIEMEHTHl U MUKPOAJIEMEHTHI.
Ponb MUKPO3JIEMEHTOB B )KM3HEAEATEILHOCTU PACTEHUH, )KUBOTHBIX U ueioBeka. OpraHuueckue
BellecTBa: Oenku, Kupbl, yriaeBoabl. Pepmentbl. Buramuubel. ['opmonsl. [lonoxenue B
[Tepuonnueckoii cucreme J[. . MenneneeBa. CtpoeHue aroma U MoJjekyibl. Dusndeckue u
XUMHUYECKHE CBOMCTBA BOAOPOJA, €ro MojdydeHue U npumeHeHue. OOIas XapakTepHCTHKa
rajioreHoB. CTpOeHHE aTOMOB TaJIOT€HOB, CTENEHUM HX OkucieHus. CTpoeHue MoJeKys
raJIoreHoB. ['aloreHsl — MPOCThIE BEIIECTBA. 3aKOHOMEPHOCTH B U3MEHEHHH WX XUMUYECKUX U
(¢u3NYECKUX CBOWCTB B 3aBUCUMOCTU OT YBEIMYEHHUS MOPAJKOBOTO HOMEpa XHUMHUYECKOTO
anementa. Kpatkue cBenmeHusi o xiope, Opome, nojae, ¢grope. IlomyueHue xmopoBomopoja.
XJIOpOBOAOPOJ B MPUPOJIE. XIJIOPOBOJOPO U COJIsIHAA KUCIOTa. XJIOPUIbI, UX TPUMECHEHHUE B
HapoAHOM xo3siiicTBe. [lomyueHune raJoreHoB METOA0M SJIEKTpoiIn3a. buonorndyeckoe 3HaueHHE
rajoreHoB M wux coeauHeHuil. I[lpumenenue ramorenoB. CTpoeHHE aromMa KHUCIOpPOa.
AnnoTponusi KUCIOpoAa. XapaKTepUCTHKAa XUMHUYECKUX CBOMCTB KHUCJIOpPOJa B CBETE
npeacraBiennii 00 OBP. Ilpumenenue xucinopoma. CtpoeHue aroma cepbl. AJUIOTPOIIHUS.
Ou3nyecKkue CBOMCTBa pOMOUYECKON cepbl. XapaKTepUCTHKa XUMHYECKUX CBOWMCTB CEphl B
cBere mnpexacrasieHuii 06 OBP. Baxueiimme coequHeHHs cepbl: CEPOBOIOPOA, CYJIb(UIBL,
OKCHUJIbl, CEpHUCTas KHUCIOTa, CYJIb(QUTHI; UX CBONCTBA, TMOJY4YEHHE U MPUMEHEHHUE.
Pa3baBnenHas U KOHLUEHTPUPOBAHHASI CEpHAsi KMCIIOTA, €€ CBOMCTBA, IIOJYyYEHUE U IPUMEHEHHUE.
Peakuuu B3aumojeicTBus ¢ cepHoil kucinoToil. CtpoeHune aroMoB a3ora. CTpoeHre MOJIEKYIIbI
azora. Ousnueckne U XUMHUYECKUE CBOMCTBA a30Ta B cBete mnpeactaBieHuit 00 OBP. Ctpoenue
MOJIeKYJIbl aMMuaka. Pu3ndeckre cBOICTBa, MoJyuyeHue, coOMpaHue, paclo3HaBaHHEe aMMHUaKa.
XUMHYEeCKHEe CBOICTBA aMMHakKa: BOCCTAHOBHUTENbHbIE M OOpa3oBaHME HMOHA AaMMOHMS IO
JIOHOPHO-aKIENTOPHOMY MexaHu3My. Conu aMMOHHS: COCTaB, MOJy4YeHHE, (U3UYECKHEe HU
xumuueckue cpoiictBa. [IpencraBurenu. Ilpumenenue B HapogHOM Xo3sicTBe. OKCHIIBI a30Ta.
A30THas KuClOTa, €€ cBoWcTBa M npuMmeHeHue. Hurtpatsl, cemutpel. CTpoeHue aroma.
Amnotponusi. CpaBHEHUE CBOMCTB U MPUMEHEHUE KpacHoro u Oenoro ¢ocdopa. Xumuueckue
cBoiictBa (ocdopa. Oxcun docdopa (V) u oprodocdopnas kuciora. Conu oprodpochopHoi
kuciotel. ®dochop B mnpupome. Dochopusie yaoOpenus. CTpoeHue aroMa yriiepoja.
AnnoTtponusi, cBoiicTBa Moaudukanuidi — anmaza u rpadurta. Mx npumeHeHue. AMOpQHBIN
YTJIEPOA M €ro copTa: KOKC, Caka, IPEBECHBIN yroyb. AcOpOIUs U ee MPaKTUYECKOe 3HaUCHHUE.
XuMuyeckue cBorcTBa yriepona. OKkcuasl yrieposia, UX CBOMCTBA, MOJIyYEHUE U IPUMEHEHHE.
CtpoeHue MOJIEKyJ OKCHUIOB yriiepoia. YTobHasi KUCIOTa U ee colu. BaxkHeiime kapOOHATHI:
KaJbIIUT, COJA, MOTall — WX 3HaYeHHWe M npuMeHeHue. Pacno3naBanue kapOoHnatoB. [lepexon
KapOoHaTOB B THApokapOoHaThl M oOpaTtHO. CtpoeHue aroma. CpaBHEHHME €ro CBOWCTB CO
cBOiicTBaMM aroMma yriepoaa. Kpucramumueckuii KpeMHHUH, CpPaBHEHHME €ro CBOWCTB C
yriepogoM. [lpuponnsie coenuHenuss Kpemuusi: SiO2, CHIHKAThl W aJFOMOCHJIMKATHI.
PasHoBumHOCTH cTekna, ero mnpoucxoxnaeHue. Ilomydenune nementa. IlpomsBoactBo u
NpUMEHeHHe cTekia, (apdopa, nemMeHTa. 3aKperjeHrue W CUCTeMaTH3alus 3HAHUU 10 TeMe:
CTPOCHHE AaTOMOB HEMETAJUIOB, KOBAJECHTHAs HENOJIIpHAs XHMMMUYECKas CBsA3b. PemieHue
SKCIIEPUMEHTAJIbHBIX 3a/ad W ypaBHeHHM peakiuil. IloaroroBka K KOHTpOJBHOW paborte.
3akperuieHue M CUCTeMaTH3alusl 3HAaHUHW IO TeMe: XUMHUYecKHe U (U3NYEeCKHe CBOWMCTBA
HEMETAJUIOB,  XMUMHYECKHE  peakluu, KOBaJleHTHas  MOJspHas  CBA3b.  PelieHue
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SKCTIIEPUMEHTAIBHBIX 3a7a4 W ypaBHeHHH. [loAroTroBka K KOHTpOJIbHOW paboTe. PaGora Haj
OIIMOKaMHU.

Ceoilicmea Hememannoe u ux coeounenuii (3 u).

Pemenne skcnepumenTanpHbix 3agad 1o teme «lloarpymma kwucinopopa». Peuienue
SKCHEPUMEHTANIBHBIX 3a1a4 1o Teme «l[loarpynna azora u yriiepona». 3aKperuieHUe 3HaHUU 110
MOJIYYEHUIO U Paclo3HABAHUIO Ta30B.

Opzanuueckue eewgecmea (12 u)

BemectBa oprannueckue u Heopranuuyeckue. [IpuunHbl MHOrooOpa3us OpraHMYEeCKUX
coenuHeHU.  BanenTHocTh.  XMMHMUYECKOE€  CTPOCHME  OPraHMYECKUX  COEJUHEHUH.
MoutekymsipHbIE U CTPYKTypHBIE (DOPMYIIBI OPTaHUYECKUX COCINMHEHUH. ['oMOnorudeckuii psija
npenenbHbIX y/B. Paaukanel. M3omepsl u uzomepus. dusznueckue U XUMHUYECKHE CBOMCTBA.
Meran u o2raH: CcTpoeHME MOJeKyl. l'openne MeraHa u 3ra”a. [IpuMeHeHue MeraHa.
XUMHUYECKOE CTPOCHUE MOJIEKYJIbl dTWICHA. J[BoiiHas CBA3b. B3auMojelcTBue 3TUiIeHa ¢ BOJOM.
[Tonmumepuzanus stusnena. [lonusTuien u ero 3HayeHue. [loHsTHE O MpeNEIbHBIX OJHOATOMHBIX
CIIMpTax Ha IpUMEpe METaHoJa W 3TaHoja. TpexaroMHbIl crnupT runepuH. OKucieHue
STHJIOBOTO CIUPTA B YKCYCHBIA anpjaeruia. [lonstue o0 ampaerunax. OKUCICHHE anbAeTHaa B
kucnoty. OJHOOCHOBHBIE HeEMpeAeNbHble KapOOHOBBIE KHUCIOTHI Ha MpPHUMEpPE YKCYCHOMN
kucioTel. Ee cBoiicTBa u nmpumeHeHue. CrTeaprHOBas KHCIOTa KaK MPEACTaBUTEIb KUPHBIX
KapOOHOBBIX KHUCIOT. Peakuus stepucukanuu. Ilonsatue o crnoxubeix 3¢upax. I[lonstue o0
aMUHOKHCIIOTaX. Peakiuu monukoHAeHcAaMu. benku, ux cTpoeHue W Ouoyiormueckas poJb.
[lentuanas cBs3p u nonunentuabl. [lepBudnast cTpykrypa OenkoB. buonoruueckue ¢yHKIUU
OenkoB. CBoicTBa OENKOB M KauyeCTBEHHbIE peakuuu Ha Oenku. Ilonsitme 00 yrieBojgax.
I'moko3a. Ee cBoiictBa u 3Hauenue. Kpaxman u memmonosza. Mx Ouonorumyeckas poiib.
[Tonmumepsl PUPOJHBIE M CHUHTETHYECKHE. Peakinuu mojuMepu3ali ¢ TOJUKOHEHCAIUU.
[InactMaccel ¥ BOJOKHA.  3akpeluleHMe W CUcTeMaru3auus  3HaHuM.  Pemenue
AKCIIEPUMEHTAIIBHBIX 3a/1a4.

3axpennenue (6u)

O06o0menure, 3aKperuieHue W CHCTeMaTH3alMsl 3HAaHWW MO0 Kypcy XuMuu 9 Kiacca.
[ToBropenne mnpoiaeHHbix TeM: I[lepuoamueckuii 3axkoH u llepuoguueckas cucrema, BHUABI
XUMUYECKUX CBSI3€U M THUIBI KPUCTATUYSCKUX PEIICTOK, TUIThl XUMUYECKUX PEaKIIUi, KIacChl
XUMUYECKUX COeTMHEHM. Penenre skcnepuMeHTalIbHbIX 33/1a4, pEIEHUE YPABHEHHM peaKIuil.

Mescnpeomemnmnuie ceasu

Peanuzamusi MeXnpeaMeTHBIX CBs3€d Npu W3yYeHMH XuMuu B 8 W 9 Kiacce
OCYIIIECTBIISIETCSl 4Yepe3 HCIMOJb30BaHHWE KaK OOIIMX E€CTEeCTBEHHO-HAYUYHBIX IMOHATHH, TaKk U
MIOHSITUH, SIBJISIFOIIUXCSI CHCTEMHBIMU JJISI OTAEIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO UK
OO0mue ecTeCTBEHHO-HAyUYHBIC TMOHSATHS: HAY4YHBIM (PaKkT, TUIIOTE3a, 3aKOH, TEOPHs, aHAJM3,
CHUHTE3, Kiaccu(UKaius, TMMePUOJUIHOCTh, HAOIIOIEHUE, DSKCIEPUMEHT, MOJCIUPOBAHUE,
U3MepeHne, MOJeNb, SBJICHHE, MapHUKOBBIA d((deKT, TexHoiorus, marepuansl Dusmka:
MaTepusi, aTroM, JJEKTPOH, MPOTOH, HEUTPOH, WOH, HW30TOM, PAJAUOAKTHBHOCTH, MOJIEKYJIA,
DIIEKTPUYECKUI  3apsifl, TPOBOJHUKH, TOJTYNPOBOAHHUKH, AUDICKTPUKH, (OTOIIEMEHT,
WHIUKATOp, BEIIECTBO, TeJI0, OOBEM, arperaTHoe COCTOSIHHE BEIIEeCTBa, Tra3, pPacTBOp,
pacTBOPUMOCTh, KpUCTAIIIUYECKass pEmETKa, CIUIaBbl, (U3MYECKHE BEIUYUHBI, €IUHHIIBI
WU3MEPEHHs, KOCMUYECKOE MPOCTPAHCTBO, IUIaHeThl, 3BE31b1, ConHie. buonorus: dorocunTes,
JIbIXaHue, ouoctepa,  IKOCHCTEMa,  MHHEpAlbHbIE  yAOOpEHHUs,  MHKPODJIEMEHTHI,
MaKpOdJIEMEHTHI, TUTATeNIbHBIC BemiecTBa [ eorpadus: armocdepa, ruapocdepa, MUHEPATHI,
TOpPHBIE TTOPO/Ibl, TI0JIE3HBIE UCKOMIAEMbIE, TOTLIUBO, BOAHBIE PECYPCHI.

Ilnanupyembie pe3yJbTAaThl OCBOCHHS Y4e0OHOTI0 MpeaMeTa

Juunocmnuvie  pesynemamur  Obyuarowuiica  noaAyuum  603IMONCHOCHIL 071
dopmuposanua credyrouwux ruunocmuvix YY/I:
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. orpezesieHne MOTUBALMU U3Y4YEHHs yueOHOro MaTepuarna;

. OLICHUBAHHE YCBAaWBAaEMOIro Y4YeOHOrOo MarepHaja, UCXOIs M3 COLMAJIbHBIX M
JMYHOCTHBIX LIEHHOCTEH;

. MOBBIIIIEHHE CBOETO O0pPa30BaTENBbHOIO YPOBHS M YPOBHS TOTOBHOCTH K
U3yYEHHUIO OCHOBHBIX HCTOPHUYECKUX COOBITUH, CBA3aHHBIX C PA3BUTHEM XUMHH U OOIIECTBA;

. 3HaHME NIPABUJI IOBE/ICHUS B UPE3BbIYAMHBIX CUTYALMSIX;

. OLIEHUBAHHE COLMAIIHOW 3HAYMMOCTHU Ipodeccuil, CBA3aHHBIX C XUMUEH;

. BJIaJICHHE MpaBWJIaMU 0€30MacHOro oOpalieHusi ¢ XMMUYECKMMH BEIECTBAMU H

000py0BaHNEM, MPOSIBICHUE IKOJIOTMUECKON KYJIbTYPHI .
Memanpeomemmnuwie pe3yibmamaot

PeryasitTuBHbie

Obyuarowutica nOaYYUm 03MONCHOCHb OISl (POPMUPOBAHUS CEOVIOUUX Pe2YIAMUBHBIX
YV

. [eNenojaraHie, BKIOYas IIOCTAaHOBKY HOBBIX LieJled, mpeoOpa3oBaHUe
MPAKTUYECKON 3aJaud B IO3HABATEIbHYI0, CAMOCTOSATEIbHBIA aHANM3 YCIOBHUH TOCTHXKEHUS
[eIM HAa OCHOBE Yy4Y€Ta BBIJICIICHHBIX YYUTEIEM OPHUEHTUPOB JCUCTBHS B HOBOM Y4YeOHOM
MaTepuae;

. MJIAHUPOBAHUE ITYTH JOCTHXKECHUS LIETICH;
. YCTaHABIIEHUE IIEJIEBBIX MPUOPUTETOB, BBIJCICHHUE aJbTEPHATUBHBIX CIIOCOOOB
JOCTIDKEHUS 1M U BBIOOp Hambouee 3¢ppekTuBHOTO criocoda; * ymMeHue CaMOCTOSITENIbHO

KOHTPOJIMPOBATh CBOE BPEeMsI U yNPABIATh UM; * YMEHHUE NMPUHUMATh PEIIeHUsl B MPOOIeMHON
CUTYallUu;

. MOCTAaHOBKAa Yy4YeOHBIX 3a/ay, COCTABJIIEHHWE IUIaHA U IOCJIEI0BaTeNbHOCTH
JIEUCTBHIA;

. opraHu3arys pabo4ero MecTa Mpy BBHIITOJIHECHUH XUMHYECKOTO SKCIIEPUMEHTA;

. MIPOTHO3UPOBAHUE PE3YyJbTATOB O0yUEHHUsI, OLICHUBAHHWE YCBOCHHOI'O MaTepHala,

OLIEHKa KauyecTBa U ypOBHS IOJYYEHHBIX 3HAHUM, KOPPEKLUs IUlaHa U criocoda JAEHCTBHS MpU
HeoOxoaumocTH . [lo3HaBaTenbHbie O0yUaromuiicss TOTYyYUT BO3MOXKHOCTD 7151 OPMHUPOBAHUS
CIEAYIOLIMX IT0O3HaBaTeNbHbIX Y'Y /I:

. MIOWCK U BBIZICTICHHE HHPOPMALINH;

. aHaJU3 yCIIOBUM M TpeOoBaHM 3a/1a4M, BHIOOp, COMOCTABICHHE U 0OOCHOBAaHUE
crioco0a perieHus 3aa4Hu;

. BbIOOp Hambosee 3((PEKTUBHBIX CIOCOOOB pEIIEHUs 3a/la4d B 3aBUCUMOCTH OT
KOHKPETHBIX YCIIOBUH;

. BBIJIBUKEHUE 1 000CHOBaHME TUIIOTE3bI, BEIOOP criocoba e€ MpoBepKH;

. CaMOCTOSITENIFHOE CO3[aHHE AITOPHTMA JEATETFHOCTH MPH PEHICHUH MPoOiieM
TBOPYECKOTO U TOMCKOBOTO XapaKTepa;

. YMEHUS XapaKTepPH30BaTh BEIIECTBA [0 COCTABY, CTPOCHHIO U CBOWCTBAM;

. OTHCBIBAHUE CBOUCTB: TBEPIBIX, KHUIKHUX, Ta3000pa3HbIX BEIIECTB, BBIJCICHHE UX
CYIIECTBEHHBIX ITPU3HAKOB;

. n300pa’keHre cOCTaBa MPOCTEHIINX BEIECTB ¢ MOMOIIBIO XUMUUYECKUX (GOpMYT U
CYIIHOCTH XHMHYECKHX PEaKIuii ¢ TOMOIIBI0 XUMUIECKUAX YPaBHEHHIA,

. NpoBe/IeHUE HAaOIOJCHUH, ONTUCAHNE TIPU3HAKOB U YCIOBUM TEUEHUS XUMUYECKUX

peaKIvii, BHIMOTHEHUE XUMHUECKOTO SKCIIEPUMEHTA, BHIBOJIBI HA OCHOBE aHaJIM3a HAOIIOeHUN
32 DKCMNEPUMEHTOM, peIIeHHE 3ajad, MOTy4YeHHEe XMMHUYECKON WHGOpMAalMu W3 Pa3IMYHBIX
HCTOYHHKOB;

. YMEHHUE OpraHU30BbIBATH UCCIIEJOBAHUE C LENbIO IIPOBEPKU TUIIOTES;
. YMEHHE JIe1aTh YMO3aK/II0UeHNs (MHAYKTUBHOE U 110 aHAJIOTUH) U BBIBOJIBI;
. yMEHHE OOBEKTHBHO OLEHMBATh HWH(GOpPMAIMIO O BEIIeCTBAX W XMMHYECKHX

nporeccax, KpUTHUYEeCKH OTHOCUTHCS K NICEBAOHAYYHON HH(DOpMAIIIH.
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Kommynuxamuenwie
Obyuarowutica ~ nOAyyuUm  6O3MONCHOCMb 01 (POpMUPOBAHUSL  CIEOVIOUUX
KoMMyHuxamusnovix YV/I:

° IMMOJIHOC W TOYHOC BBIPAKCHHUEC CBOUX MBICJIEH B COOTBETCTBHU C 3agadyaMi H
YCIIOBUSAMH KOMMYHHKAIIUU;
° AZICKBATHOC HCIIOJIB30BAHUC PCUCBLIX CPCACTB IJId Y4YaCTUsA B IOUCKYCCUH H

apryMeHTaluy CBOEH MO3UILIMU, YMEHHE IPEICTABIATh KOHKPETHOE CO/Iep)KaHNe ¢ COOOIIEHUEM
€ro B IMMCbMEHHOW U YCTHOU (hopme, ompesiesieHrne Crioco00B B3aMMOICHCTBHS, COTPYIHUIECTBO
B ITIOMCKE U cOope nH(popMaIuu;

. OTIpeNielIeHne CIOCOO0B B3aMMOCHUCTBUS, COTPYJHHYECTBO B IOHMCKE U cOope
uH(poOpMallMK, y4yacTHEe B Juajore, IJIAHUPOBAaHUE OOMIMX CHOCOO0B pabOThl, MPOSBICHUE
YBAKHUTEIBHOIO OTHOLIEHHUS K IPYTUM YUYalllUMCS;

. ONMUCAHUE COJECPKAHMS BBIIOJHIEMBIX JEUCTBUM C LEIbIO OPUEHTUPOBKU B
MPEAMETHONPAKTUYECKOUN NESATEIbHOCTH;

. YMEHHUS YUYHUTBIBATh PA3HbIE MHEHUSI U CTPEMUTHCA K KOOPAMHALMU PA3THYHBIX
MO3ULMI B COTPYAHUYECTBE;

. dbopMynupoBaTb COOCTBEHHOE MHEHHE U TO3MIMIO, apryMEHTHpPOBAaThb U
KOOPJIMHHUPOBATh €€ C IMO3UIUSAMU TApTHEPOB B COTPYIHUYECTBE TPHU BHIPAOOTKE 0OIIETO
pELIeHUs] B COBMECTHOM JESITEIbHOCTH;

. OCYIIECTBISATh  B3aMMHBIA  KOHTPOJIb M  OKa3blBaTb B  COTPYJAHUYECTBE
HEOOXOJUMYIO B3aUMOIIOMOIIIb;

. IUTAHUPOBATh OOIUE CITOCOOBI PAOOTHI; OCYMIECTBIATH KOHTPOJb, KOPPEKIIHIO,
OILICHKY JeHCTBUI mapTHEPA, YMETh YOSKIaTh;

. MCIIOJIH30BaTh aJICKBATHBIC SI3BIKOBBIE CPEJICTBA JJII OTOOPAKEHUSI CBOMX YYBCTB,
MBICTICH, MOTUBOB M MOTpeOHOCTEH; 0TOOpakarh B peuu (onucaHue, OObSICHEHHUE) COJepKaHUE
COBEpLIaeMbIX JEUCTBUM, KaK B (popMe IpOMKON COIMAIM3UPOBAHHOW peud, Tak U B dopMme
BHYTPEHHEHN peuu;

. pa3BHBaTh KOMMYHUKATUBHYIO KOMIIETCHIIMIO, MCIIOIB3Ysl CPEACTBA YCTHOM M
MUCbMEHHOW KOMMYHHKAllMM TpU paboTe ¢ TeKCcTaMu YyduyeOHHKAa U JOMOJHUTEIbHON
JUTEPATYPOM, CIPABOYHBIMHU TaOJMIIAMHU, TPOSBIATH TOTOBHOCTh K YBOXCHHIO MHOW TOYKHU
3peHus Ipu 00CYKJIEHUHU Pe3yIbTaTOB BHIMOJIHEHHON pabOTHI.

Ilpeomemuvimu pezynomamamu uzyuenusn npeomema «Xumusn» 6 8 Knacce agnawomcsa
cneoyrowue ymeHus:

1. B nosnasamenvHoti cghepe:

JaBaTh OMpPEAETCHUS M3YyYEeHHBIX MOHITHIA: BEIIECTBO (XMMHYECKHH SJEMEHT, aTOM, HOH,
MOJIEKYJIA, KPUCTAIUTNYECKAsl PEIIETKA, BEIIECTBO, MPOCTHIE U CI0KHBIE BEIIECTBA, XUMHUUYECKAs
dbopMyIna, OTHOCHTENbHAS aTOMHAsi Macca, OTHOCUTENIbHAs MOJIEKYJIsIpHAs Macca, BaJIEHTHOCTb,
OKCHU[IbI, KHCIIOTBI, OCHOBAaHHS, COJIM, aM(pOTEPHOCTh, MHAMKATOP, MEPUOTUUYECKUN 3aKOH,
nepuoAnyuecKkas CHcTeMa, [epuoauveckas TaOnmuia, W30TOMbI, XWMHYecKas  CBA3b,
ANEKTPOOTPHUIATEIIBHOCTh,  CTEMEHb  OKUCIEHUS, JJICKTPOJUT); XUMHUYECKas  peaKIlus

(XMMHUYECKOE  YpaBHEHHE, FCHETUYECKas  CBA3b,  OKUCJICHUE,  BOCCTAaHOBJICHUE,
DIIEKTPOJINTUYECKAs Jcconanus, CKOpOCTH XUMUYECKON peaxkiumn);
* ONMCBIBATH JEMOHCTPALMOHHBIE U CAMOCTOSTEIBLHO POBEIECHHBIE YKCIIEPUMEHTBI, UCIIOJIb3Ys
JUIs 3TOr0 €CTECTBEHHBIN (pycckuid, POZIHOIN) A3BIK 51 A3BIK XUMUH;
OIKUCBHIBAThL W pa3iiMyaThb H3YYEHHBIE KJIACCHI HEOPraHWYECKUX COCAMHEHUM, IPOCThIE U
CJIOKHBIE BEIECTBA, XUMHYECKHE peakuuu;
KJ1accu(UIUpoBaTh U3YUYECHHBIC 00BEKTHI u SIBJIICHUS,;
HaOM0IaTh JEMOHCTPUPYEMbIE M CAMOCTOSITEIbHO IPOBOJUMBIE ONBITHI, XUMHYECKHE
peakuuu, MIPOTEKAIOLIUe B pupoje u B ObITY;

ACIaTb  BBIBOJBI MW YMO3AK/IIOYCHHA U3 H&6J’IIO)ICHI/II71, HN3YUYCHHBIX XHUMHWYCCKUX
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3aKOHOMEPHOCTEH, MPOTHO3UPOBATh CBOMCTBA HEM3YUYEHHBIX BEIIECTB IO AaHAJOTUU CO

CBOMCTBaMHU W3YUYEHHBIX;
CTPYKTYypUpOBaTh H3YYCHHBIH MaTepuan U XUMHUYECKYI0 HH(OpMAlMIO, IMOJYYCHHYIO U3
JIPYTHX HWCTOYHUKOB;
MOJIEJIMPOBaTh CTPOEHUE aTOMOB 3JIEMEHTOB IEPBOIO0 — TPETHErO0 NEPUOAOB (B paMKax

M3YYCHHBIX MOJIOKEeHU Teopun . Pesepdopra), ctpoeHne mpocTenmx MOJICKYI.

2. B yennocmHo-opuenmayuoHHou cgepe:
aHAJIM3UPOBaTh M OLEHHUBATh IOCIEJICTBUS JI1 OKpYXaromiei cpenbl ObITOBON H
MIPOM3BOJICTBEHHOMU JCSITEILHOCTH YEIIOBEKA, CBA3aHHOM ¢ MepepaboTKOM BEIIECTB.

3. B mpyooeoti cghepe:
* IPOBOJIMTH XUMHYECKUHN IKCIICPUMEHT.

4. B cghepe bezonacnocmu dcuznedesmenbHOCML:

* OKa3bIBaTh MEPBYIO MOMOIIb IPH OTPABJICHUSX, 0’KOTAX U JIPYTUX TPAaBMaXx, CBS3aHHBIX
BEIIECTBAMH U JIAOOPATOPHBIM 00OPYIOBAHUEM.

ONKCHIBAThL CBOWMCTBA TBEPHABIX, JKHIKHX, Tra3000pa3HbIX BEIIECTB, BBUICIAS UX
CYIICCTBEHHbBIC PU3HAKHY;

* XapaKTepU30BaTh BEIIECTBA IO COCTaBy, CTPOCHHWIO W CBOWCTBaM, yCTaHABIMBATh
NPUYHHHO-CJICICTBCHHBIC CBSI3U MEXKY JaHHBIMU XapaKTEPUCTUKAMU BEIIECTBA;

* PaCKphIBaTh CMBICII OCHOBHBIX XHMHYECKHUX TIOHATHH «aToM», «MOJICKYIay,
«XUMHYECKUI DJIEMEHT», «IPOCTOE BEIIECTBO», «CJIOXHOE BEUICCTBO», «BAJICHTHOCTHY,
UCIIOJIB3YS 3HAKOBYIO CUCTEMY XUMUU;

* U300pakaTh COCTAaB TPOCTEHININX BEIIECTB C IOMOINBI0 XUMHUYECKUX (OpMYyT H
CYIIHOCTh XUMHYECKHUX PEAKIIHIA C TOMOIIbI0 XUMHUYCCKIX YPaBHECHU;

* BBIUUCIIATE OTHOCHTEJIBHYIO MOJICKYJISIPHYIO W MOJISIPHYIO MAacChl BEIIECTB, a TaKXKe
MAacCOBYIO JIOJIFO XHMHYECKOTO JJICMCHTAa B COCIUHEHUSX IS OICHKH WX MPAKTHYCCKON
3HAYUMOCTH;

* CPaBHUBATH 110 COCTABY OKCHJIbI, OCHOBAHHUS, KHCJIOTHI, COJIH;

* KJ1acCU(UIIUPOBATH OKCUIBI 1 OCHOBAHMSI [10 CBOWCTBAM, KUCIIOTHI U COJU TI0 COCTaBY;

* [T0JTB30BAThCS TAOOPATOPHBIM 000PYTIOBAaHUEM H XMMHYECKOH TIOCYI0H;

* IPOBOJUTH HECIOKHBIE XUMUYECKHE OMBITHI U HAOIIO/ICHUS 32 U3MEHEHUSIMU CBOWCTB
BEIIECTB B MpOIlecCe HMX MPEBpAIICHUH; COOIOAaTh TMpaBHIa TEXHUKH OE30MacHOCTH TpHU
MPOBEJICHUH HAOIIOICHUN U OTIBITOB;

* pa3nMyYaTh AKCIEPUMEHTAIBHO KHUCIOTHI W TWIEIOYH, IMONB3YSICh HWHANKATOPAMH;
OCO3HaBaTh HEOOXOAMMOCTh COOIOJIEHUSI Mep OE30MacHOCTH TMpH OOpallleHUU C KUCIOTaMH U
HIEeJI0YaMHU.

* pacKpbIBaTh CMBICT MepruoanYecKoro 3akoHa /. 1. Menaeneesa;

* ONUCBHIBATh W XapaKTEepH30BaTh TaONMYHYIO (OpPMY TEPHOAMYECKOH CHCTEMBI
XUMHYECKHX IJIEMEHTOB;

* XapaKTepU30BaTh COCTAaB ATOMHBIX SIJep M paCIpE/ICICHHUE YHCIIa DIIEKTPOHOB IIO
DIIEKTPOHHBIM CJIOSIM aTOMOB XUMHYECKHX JJIEMEHTOB MAaJbIX IEPUOJIOB MEPUOINYECKOMN
CUCTEMBI, a TAK)KE KaJIus ¥ KaJIbIIHS,

* pa3nMyaTh BUABI XUMHYECKOW CBSI3M: HOHHYIO, KOBAJICHTHYIO MOJISIPHYIO, KOBAJICHTHYIO
HETIOJISIPHYIO U METAJTMYECKYIO;

* U300paXkaTh DIEKTPOHHO-HOHHBIE (HOPMYIBI BEMIECTB, 00pPa30BaHHBIX XUMHUYECKUMHU
CBSI3SIMH Pa3HOTO BUJIA;

* BBISIBIISITH 3aBUCMOCTBH CBOWCTB BEIIIECTB OT CTPOCHUS MX KPUCTAJUIMYECKUX PEHIETOK:
WOHHBIX, AaTOMHBIX, MOJICKYJISPHBIX, METAJUTMYECKUX;

* XapaKTepU30BaTh XMMHUYECKHE DJIEMEHThl U UX COCIWHEHUS HA OCHOBE IOJOXKCHUS
9JICMEHTOB B MIEPUOINICCKON CHCTEME i OCOOCHHOCTEH CTPOCHHS X aTOMOB;
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* XapaKTepU30BaTh HAYYHOE U MUPOBO33PEHUECKOE 3HAYECHUE NEPUOINYECKOIO 3aKOHA U
NEPUOJIMYECKON cucTeMbl Xumuueckux osyeMeHToB /[l 1. MeHnneneeBa; ¢ OOBACHATH CYyThb
XUMHUYECKHUX MPOLECCOB U UX MPUHIMITUATIBLHOE OTINYHE OT PUINUECKUX;

* Ha3bIBaTh MPU3HAKHU U YCJIOBUS MIPOTEKAHUS XUMUYECKUX PEAKIUN;

* YCTAQHaBJIMBATh IMPUHAJICKHOCTh XUMHUYECKOM pPEAKUUU K ONpPENEIEHHOMY THUILY IO
OJTHOMY M3 KJIACCH(PMKAIIMOHHBIX MPHU3HAKOB: 1) MO YHMCIY M COCTaBy MCXOJHBIX BEIIECTB U
IPOAYKTOB peakuuu (peakuuu COSAMHEHUS, Pa3lOoXKEeHHs, 3aMelleHus U oOMeHa); 2) no
BBIIEJICHUIO WJIM IOTJIOLIEHUIO TEIUIOTHl (PEaklMU 3K30TEPMUYECKHE U SHIAOTEPMHUECKHUE);
3) M0 M3MEHEHUIO CTEleHeH OKUCICHHS XUMHYECKUX DJICMEHTOB (peakiHH OKUCIUTEIbHO-
BOCCTAaHOBUTEJbHBIC); 4) MO 0OPAaTUMOCTH Tpoliecca (peakuu 00paTuMbie U HEOOpaTUMBIE);

* COCTaBJISITb YPABHEHMS AJEKTPOJUTUYECKON JUCCOLUMALNUU KUCIOT, IIEJI0YEH, COJEH;
NOJIHBIE M COKpAlIEHHbIE MOHHBIC YPAaBHEHUS pEaKUuii OOMEHa; ypaBHEHHSI OKHUCIHUTEIbHO-
BOCCTAHOBUTEJIbHBIX PEAKLIHN;

* POTHO3UPOBATH MPOIYKTHl XUMHUECKUX PEAKIIHH 10 (hopMynam/Ha3BaHUSM UCXOTHBIX
BEIIECTB; OMPEESITh UCXOIHbIE BELIECTBA 10 (hOpMyJiaM/Ha3BaHUSAM MPOJAYKTOB PEaKIINH;

* COCTaBJIATh YPABHEHHUS pEaKLUii, COOTBETCTBYIOLUX I1OCIE0BATEIBHOCTHU («ILIETIOUKEY)
MIpPEBPAILCHNI] HEOPraHUYECKUX BEIIECTB PA3JIMYHbBIX KIACCOB;

* BBISIBJISITH B IIPOLIECCE SKCIEPUMEHTAa MPU3HAKH, CBUJETENIbCTBYIOLINE O MPOTEKAHUU
XUMUYECKON peaKlnu;

* [IPAUTOTOBJIATH PACTBOPBI C ONPEAEIEHHON MACCOBOM OJIEH PACTBOPEHHOIO BEILIECTBA;

* OIIPEACNIATh XapakTep Cpelibl BOJAHBIX PACTBOPOB KHCIOT M IIEIOYEH MO U3MEHEHUIO
OKpPACKH UHJUKATOPOB;

* IPOBOANTH KaYECTBEHHbIEC PEAKLUHU, TOATBEPKIAIOIINE HATMYUE B BOAHBIX PacTBOpPax
BELIECTB OT/AEIbHBIX HOHOB

* OIIPEACINIATh MPUHAUICKHOCTh HEOPraHMYECKHUX BEIIECTB K OJHOMY M3 H3YUYEHHBIX
KJIACCOB/TPYIII: METAJUIBI ¥ HEMETAJUIbI, OKCHJIbI, OCHOBAHHUSI, KUCIIOTHI, COJIH;

* COCTaBIIATH (DOPMYJIBI BEIIECTB [0 UX HA3BAHUAM;

* OIPEJENSTh BAJICHTHOCTD U CTEIIEHb OKUCIIEHUS JIEMEHTOB B BEILIECTBAX;

* COCTaBIATH (DOPMYJIBI HEOPraHMYECKUX COCAMHEHM IO BAJICHTHOCTSM U CTEHEHSIM
OKHCJICHHUS 3JIEMEHTOB, a TaKXKe 3apsi/iaM HOHOB, YKa3aHHBIM B TaOJIUIE PACTBOPUMOCTH KUCIOT,
OCHOBAHHU U COJIEH;

* O0BSCHATH 3aKOHOMEPHOCTH U3MEHEHUS (QU3UYECKUX U XUMHUUECKUX CBONCTB MPOCTHIX
BEIIeCTB (METaNIOB M HEMETAJIOB) M HMX BBICHIMX OKCHIOB, OOpa30BAaHHBIX AJIEMEHTAMU
BTOPOTO U TPETHETO MEPHOIOB;

* Ha3pIBaTh OOIIME€ XHMMHYECKHE CBOWCTBA, XapakTEpHblEe Ui TPYHI OKCHUIOB:
KHUCJIOTHBIX, OCHOBHBIX;

* Ha3bpIBaTh OOIME XHMHYECKHE CBOMNCTBA, XapaKTEpHbIE s KaXJIOTO M3 KIACCOB
HEOPraHWYECKUX BEUIECTB: KHCJIOT, OCHOBAHUH, COJIEH;

* IPUBOJIUTh  NpPUMEPBl  pEaKUUi, MOATBEPKIAIINX  XUMHUYECKHE  CBOMCTBA
HEOPraHWYECKUX BEIIECTB: OKCHJIOB, KUCIIOT, OCHOBAHUM U COJIEH;

* OIIPENENATh BELIECTBO-OKUCIUTENb M BEIECTBO-BOCCTAHOBUTEIb B OKHCIHUTEIBHO-
BOCCTAHOBUTEIBHBIX PEAKIIUSX;

* COCTaBIIATh OKUCIUTEIHbHO-BOCCTAHOBUTEIBHBINA OalaHC (71 M3yYEHHBIX PeakKiluii) mo
MPEJJIOKEHHBIM CXEMaM peaKIuii;

* IPOBOJUTH  JaOOpAaTOPHBIE OMBITHL, TMOATBEPKAAIOIINE XUMHUYECKHE CBOMCTBA
OCHOBHBIX KJIACCOB HEOPTaHMYECKUX BEIIECTB;

Ilpeomemnvimu peynromamamu uzyyenus npeomema «Xumua» ¢ 9 Knacce aA61a10mcs
cnedyroujue ymenusa:

1. B nosnasamenvuou chepe:
* J1aBaTh OMNpPEAENICHUsS] M3YUYEHHBIX TMOHSATUN: BEHIECTBO (XMMHUYECKUH 3JEMEHT, aToM,
HOH, MOJIEKyJa, KpUCTaJJIM4YecKas pelleTKa, BEIIeCTBO, IMPOCTbIe M CIOKHBIE BEIECTBa,
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XUMUUecKast (popMyiia, OTHOCUTENIbHAs aTOMHAsi Macca, OTHOCHTENIbHAs MOJIEKYJIsIpHas macca,
BaJCHTHOCTb, OKCHIbI, KHCIIOTbI, OCHOBaHHA, comu, amMQpOTepHOCTh, HHIUKATOP,
MEePUOIUYSCKUI  3aKOH, IEPUOJMYECKass CHUCTEeMa, TEpHOIUYECKas TaOJMIa, W30TOIIbI,
XUMHUYECKAs CBSI3b, AJIEKTPOOTPUILIATEIIBHOCTh, CTENEHb OKUCIICHHS, SJIEKTPOJIUT); XUMHUYECKas
peaknus (XMMHUYECKOE YpaBHEHHE, TCHETHYECKas CBs3b, OKHCICHHE, BOCCTAaHOBJICHHE,

IIEKTPOIUTUYECKAs JUCccoLAanus, CKOPOCTh XUMHUYECKON peaxkuun);
* OIUCHIBATh JIEMOHCTPAL[MIOHHBIE U CAMOCTOSATEJIBHO NPOBEJCHHBIE SKCIEPUMEHTHI, UCIOIb3Ys
JUTS 3TOTO €CTECTBEHHBIN (pycckui, POZIHOIN) SI3BIK u SI3BIK XUMUU;
ONHUCBHIBATh M pa3iMyaThb M3YUYEHHbIE KJIACChl HEOPraHMYECKMX COEAMHEHUH, IMpOCThIE U
CJIO’KHBIE BELIECTBA, XUMHUYECKHE peakuuy;
KJ1accu(puupoBaTh U3y4EHHbIE 00BEKTHI U SIBJICHMS,
HAO0JI01aTh JEMOHCTPUPYEMbIE M CAMOCTOSITEIBLHO IPOBOJUMBIE OIBITHI, XUMHYECKHE
peaKIuu, IPOTEKAOLIHE B npupoze u B ObITY;

ACJIaTb  BBIBOJAbBI MW  YMO3AKIIIOYCHHA U3 Ha6JIIOI[eHI/II71, HN3YUCHHBIX XUMHWYCCKUX
SaKOHOMepHOCTeﬁ, IMPOrHO3UPOBATH CBOMCTBaA HEU3YUYCHHBIX BCIICCTB 110 AaAHAJIOIHUH CO

CBOMCTBaMH H3y4YECHHBIX;
CTPYKTYPUPOBaTh HM3Y4YEHHBIH MaTepual M XUMHMUYECKYI0 HH(POpPMAalHIO, NOJIYYEHHYIO W3
IPYTux VCTOYHHKOB;
MOJICJIUPOBaTh CTPOECHUE AaTOMOB 3JIEMEHTOB IEPBOr0O — TPETHEr0 NEpUOJOB (B pamKax

M3YUYEHHBIX MOJIOKEeHUH Teopun . Pesepdopa), crpoeHne npocTeHImmx MOJICKYII.

2. B yennocmuo-opuenmayuonnoii cghepe:
aHAJM3UPOBaTh W OLECHUBATH TOCJICIACTBHS JUIA OKPY’KAaIOIIeW cpeabl ObITOBOW U
IIPOM3BOJICTBEHHOH JIEATETLHOCTH YeJIOBEKa, CBA3aHHOMU C repepaboTKON BEIIECTB.

3. B mpyooeoti cghepe:
* IPOBOJIMTH XUMHYECKUIN IKCIICPUMEHT.

4. B cghepe bezonacnocmu scuznedesmenbHOCML:

* OKa3bIBaTh MEPBYIO MOMOIIb IPU OTPABJICHUAX, O’KOTAaX U IPYrMX TpaBMax, CBSI3aHHBIX
C BEI[ECTBAMU U JJa0OPATOPHBIM 000PYL0BaHHEM.

TEMATHYECKOE IINTAHUPOBAHHUE

8 KVIACC (70 YHACOB)

Ha3zeanue Tema ypoxa OcHnognule 6uowt deamenvnocmu | Hcnonvzos
pazoena ooyuarowguxcsn anue
ooopyooea
HusA
uenmpa
«Touka
Pocmay»

Beeoenue (5u) | 1.Ilpeomem xumuu. | Caynianue OObICHEHUN YUUTEIIS.
Bewecmesa. CamocrosTenbHast paboTa ¢ y4eOHUKOM.
OO0BpsicHeHHe HAOII01aeMbIX SBJICHHM.

2.Ilpespawenust
peepauy Pabota c pa3matouHbIiM MaTepuagIoMm.
geulecms. Ponw C .
TymaHue OObSICHEHUN YUUTEs.
XUMUU 8  JICU3HU
CamocTosiTenbHast paboTa ¢ y4eOHUKOM.
yenogexda.

3. Kpamxuii  ouepx | Cinymanue oObICHEHUN YIUTEIS.
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ucmopuu passumus | CaMocTosTeNIbHAs paboTa ¢ Y4eOHHUKOM.
XUMuU. OTbéop u© cpaBHEHHE MaTepuana IO
HECKOJIbKUM MCTOYHHKAM.
4.11CX2 JI.U. | Cnyuranue oObsICHEHUN YIUTEIIS. JaTuuk
Menoeneesa. 3naku | CamocrosiTenbHast padoTa ¢ yaeOHUKOM. | BBICOKOM
XUMUYECKUX PaGora ¢ Tabnuneit Menzeneesa. TeMIeparyp
9/1eMEHMO8. Pabora ¢ kaproukamu. bI, JlaTauk
TeMIeparyp
BI
IIJIATUHOBBIN
5. Xumuueckue A
Hanu3 GopMyIL.
Gdopmynol.
Omuocumenvhas Pemennie TEKCTOBBIX KOJIMYECTBEHHBIX U
AMOMHAS u | Ka4CCTBCHHBIX 3a1a4.
MOJIeKYIAPHASL Crnymanue o0bsICHEHUH YIUTEIIS.
maccewl. PabGora B Imapax.
Pabota B rpynmax.
Amombt 1. OcHogHbie Pa6 HaTtauk
XUMUYECKUX | c8e0eHUs o | o00Ta € PasAATORIbIM MATCPHATION. BBICOKOM
Cnymanue OObsICHEHUI yUnTeNsl.
I1eMEHM 08 CIPOCHUL AMOMOB. | (<1 (oo oo paBoTa ¢ yIeOHHKOM. TeMIeparyp
(8u) Hzomonwl. bI, JlaTumk
TeMIeparyp
Bl
TJIATUHOBBIN
2. Cmpoenue | Ciaynianue oObsICHEHUH yuuTes.
91EeKMPOHHBIX CamocrosTenbHas padoTa ¢ yueOHUKOM.
obonouex amomos. | Padbora ¢ Tabauieit Meunneneesa.
Hzmenenue uucna | Pabora c KapTOUKaMH.
91eKMPOHOB na | Pabota B nmapax.
BIY. Pabota B rpynmax.

3. Honnas cease.

Caymanue oObCHEHUN yUUTEIIs.
Pemrenune mocraBneHHBIX 3a1a4.
Pabora ¢ yueOHUKOM.

Pabota B mapax.

Pabora B rpynmnax.

4. Crnyumanue oObsICHEHUN yUnTesl.
Bzaumooeticmeue Pabora ¢ Tabnureit Meneieesa.
amomos Pemenne 3amad.

91eMeHmos6- Pa6ora B mapax.

HeMemasios Pabota y mockwu.

MedHcoy coboll.

5. Kosanenmnas

XumMu4deckas Ce43b.

Pabota ¢ pa3aTOYHBIM MaTEpUATIOM.
Cnymanue oObsICHEHUN yunuTesl.
CamocrogTenbHas paboTa ¢ y4eOHUKOM.

6. Memannuueckas
XUMUYECKAsL CBA3b.

Pabota ¢ pa3gaTouHBIM MaTEPHAIOM.
Caymanue oObSICHEHUN YUUTEIIs.
CamocTosiTenbHasi paboTa ¢ y4eOHUKOM.

7. Obobwenue u
cucmemamuzayus
3HAHULL .

Pabora B mapax.
Pabota B rpynmax.
Pemenue 3apmau.
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[IpoBepka nosy4YeHHBIX 3HAHUM.
IToaroroBka K KOHTPOJIBHOM paboTe.

8. Konmponvnasn Pemienue 3a1anuii KOHTPOIBLHOU PAOOTHI.
paboma Ne 1.
IIpocmoie 1. Ilpocmuie Jatunk
Pabota ¢ pa3naTOYHBIM MaTEpUAIIOM. .
eewecmea (7 | sewecmea - N BBICOKOH
Cnymanue oObsICHeHUN yUnuTesl.
y) Memainivl u TEeMIIepaTyp
CamocrosrenbHas padoTa ¢ yueOHUKOM.
HeMemanbl. AHAILE OLIHGOK bl, JlaTumk
Ananus L TEeMITEpaT
. AHanu3 KOHTPOJIBHOH paboTHI. patyp
KOHMPOIbHOU Bl
6 PaGora nag ommOkamu. .
abombi. TUTATUHOBBIN
p Pewenne 3anau.
— HU3MEpeHue
TeMIepaTyp
bl TIEPEXOJIOB
AJUTOTPOITHBI
X
Mo KA
u Cepbl;
M3MepeHue
TeMIeparyp
bl TIJIaBIICHHUS
BEIIECTB.

2. Konuuecmeso
seujecmad.

Ananuz Gpopmy.

Pemennie TEKCTOBBIX KOJTMUYECTBEHHBIX U
Ka4ueCTBEHHBIX 3aJ1a4.
Caymanue oObsICHeHUI YUUTEsL.

3. Pewenue 3aoau .

Ananuz Gpopmy.

Pemenne TEKCTOBBIX KOJIMUYECTBEHHBIX U
KaueCTBEHHBIX 3a/a4.
Caymianue oObSICHEHUH YUUTEIIsl.

4. Monsapnuuwiu
obvem 2a306.

AHnanuz Gpopmy.

Pemenne TEKCTOBBIX KOJIMUYECTBEHHBIX U
KaueCTBEHHBIX 3a/1a4.
Caymianue oObSICHEHUN YUUTEIIsl.

5. Pewenue 3a0au.

AHnanuz Gpopmy.

Pemenne TEKCTOBBIX KOJIMUYECTBEHHBIX U
KaueCTBEHHBIX 3a/1a4.
Caymianue oObSCHEHUH YUUTEIIsl.

6. Obobwenue u

Pabota B mapax.

cucmemamuszayusa | Pabota B rpymnmnax.

3nanuu no 2naee | Penrenue 3amad.

«IIpocmuie [IpoBepka MosyyeHHbBIX 3HAHUM.

sewecmeay. [ToarotroBka K KOHTPOJIBHOU paboTe.

7. Kommponvuas | Penienue 3ajaHuil KOHTPOJIbHOM pabOTHI.

paboma Ne 2.
Coeounenusn | 1. Cmenens | Cnymianue OObsICHEHUH yUUTeNsl.
xumuueckux | oxucnenus. Awnanuz | CamoctosiTenbHast paboTa ¢ ydeOHUKOM.
971eMEHM 08 KOHMPONbHOU Pabota c Tabauneit Menaeneena.
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(15 u). pabompi. Pabora ¢ kapToukamu.
2. Baocuetiwue
PaGora ¢ pa3naTouHbIM MaTepHAaIOM.
KAACCbl OUHAPHBIX C .
. JTyHIaHue OObSACHEHUN YUUTEIIS.
CcoeOuHeHUll .
CamocTosiTenbHas paboTa ¢ y4eOHUKOM.
3. Ocnosanus. Hatuuk pH
Pabora ¢ pa3naTouyHbIM MaTEpPHATIOM.
Crnymianue o0bsICHEHUH YIUTEIIS.
CamocTosiTenpHasi paboTa ¢ Y4eOHUKOM.
4. ObodOwenue u Pabota ¢ pa3gatoyHbIM MaTepuagIoMm.
cucmemamusayusi | Pemenue 3anad.
SHAHUI. 3akperieHUe 3HaHUM 110 TEME.
5. Kucnomui. Crnyumanue oObsICHEHUN yUnTeNsl. Hatuuk pH
CamocTosiTenbHas paboTa ¢ y4eOHUKOM.
OT1bop ® cpaBHEHHME Marepuaiza Io
HECKOJIbKUM UCTOYHHKAM.
6. O606wenue u Pabota ¢ pa3naTOYHBIM MaTEpUAIIOM.
cucmemamusayusi | Pemnenue 3anad.
3HAHUIL. 3akperuieHue 3HaHUH 10 TeMe.
7. Conu. Caymanue oObACHEHUN yUUTEIIs. Hatuuk pH
CamocTosiTenpHast paboTa ¢ y4eOHUKOM.
OTbop u© cpaBHEHHE MaTepuana IO
HECKOJIbKUM MCTOYHHKAM.
8. Ob6obwenue u | PaboTa c pa3gaTouHbIM MaTEPHATIOM.
cucmemamusayusi | Pemnenue 3anad.
SHAHUIL. 3akperuieHue 3HaHUH 110 TeMe.
9. Obobwenue u | Pabora c pa3gaToOYHbIM MaTEPHAIOM.
cucmemamusayusi | Pemenue 3anad.
SHaHuu 00 | 3akpernieHue 3HaHUH 10 TeMe.
OCHOBHBIX KIACCAX
Heop2aHu4yeckux
gewecms.
10.
Pabota ¢ pa31aTOYHBIM MaTEpUAJIOM.
Kpucmannuuecxkue N
Crnymanue OObsICHEHUN yUnuTesl.
peutemxu.
CamocrosTenbHas paboTa ¢ y4eOHUKOM.
12. Yucmole Crnyumanue OObsICHEHUN yUnuTesl.
sewgecmsa u cmecu. | CamocrosdTenbHas paboTa ¢ yueOHUKOM.
OT6op W cpaBHEHHWE MaTrepuaiga I0
HECKOJIbKUM HMCTOYHHKAM.
13. Maccosas u
AHnanuz Gpopmy.
00beMHast 00U
KOMIOHEHMO8 Perienne TEKCTOBBIX KOJIMYECTBEHHBIX U
cmecu. Ka4C€CTBCHHBIX 3aaa4.
Caymianue oObSCHEHUN YUUTEIISL.
14. Pacuempui,
Ananuz Gpopmy.
CBA3aHHbIE C
noHamuemMm «00JisN. Pemenne TEKCTOBBIX KOJMYECTBEHHBIX H
Ka4yeCTBEHHBIX 3a]1a4Y.
Caymianue oObSCHEHUN YUUTEIISL.
15. Konmponvuas | Pemenue 3a1anuil KOHTPOJIbHOM paOOTHI.
paboma Ne 3.
Hzmenenus, 1. Qusuueckue

PaboTa ¢ pa31aTOYHBIM MaTEPUATIOM.
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npoucxooawu

A6JIEHUA 6 XUMUU.

Caymanue oObSCHEHUN YUUTEIIS.

e ¢ | Ananus CamocrosiTenpHast paboTa ¢ yueOHUKOM.
eeuiecmeamu | KOHMpPOJIbHOU
(12 u). pabomul.
2. Xumuueckue Cnyumanue oObsICHEHUN yUnTeNsl.
peaxkyuu. CamocTosTenbHas paboTa ¢ y4eOHUKOM.
OT1bop ® cpaBHEHHME Marepuaiza Io
HECKOJIbKUM UCTOYHHKAM.
3. Xumuyeckue Crnymianue o0bsICHEHUN YIUTEIIS.
VPasHeHusl. CamocrosrenbHas paboTa ¢ yueOHUKOM.
OTbop u cpaBHEHHE MaTepuana IO
HECKOJIbKUM MCTOYHHKAM.
4. Pacuemuvl no
AHnanuz Gpopmy.
XUMUYECKUM
VYDAGHEHUSIM. Pemenne TEKCTOBBIX KOJHMYESCTBEHHBIX H
KaueCTBEHHBIX 3a/1a4.
Cayumanue oObsICHEHUN YUUTEIS.
5. Pacuemul no
Ananus ¢popmyi.
XUMUYECKUM
VYDAGHEHUSM. Pemenne TeKCTOBBIX KOJHMYECTBEHHBIX H
KaueCTBEHHBIX 3a/1a4.
Cayumanue oObsICHEHUN YUUTEsL.
6. Peaxyuu
PaGora ¢ pa3naTouyHbIM MaTEepPHAIOM.
DPA3NOHCEHUSL. C .
JylIaHue OObSICHEHUN YUUTEIIS.
CamocTosiTenbHasi paboTa ¢ y4eOHUKOM.
7. Peaxyuu
Pabora ¢ pa3naTouyHbIM MaTEPHATIOM.
COeOUHEeHU. .
Cnyumanue OObsICHEHUI yUnTeNsl.
CamocrosiTenpHasi paboTa ¢ yUeOHUKOM.
8. Peakyuu Crnyumanue oObsICHEHUN yUnuTesl.
3ameuyeHusl. CamocrosTenbHas paboTa ¢ yueOHUKOM.
OT6op W cpaBHEHHWE MaTepHaia Io
HECKOJIbKUM HMCTOYHHKAM.
9. Peakyuu Crnyumanue OObsICHEHUN yUnTeNsl.
obmeHa. CamocTosiTenbHast paboTa ¢ y4eOHUKOM.
OT6op W cpaBHEHHWE MaTepHayia II0
HECKOJIbKUM HMCTOYHHKAM.
10. Tunwt
Pabora ¢ pa3naTouHbIM MaTepHaIoOM.
XUMUYECKUX .
g Cnymanue OObsICHEHUI yUnTENsl.
peaxkyuil Ha
. CamocrosiTenbHast paboTa ¢ y4eOHUKOM.
npumepe ceolicme
800bl.
11. Obobwenue Pabora B mapax.
3HAHUl no meme Pa6ora B rpynmax.
«H3menenus, Pemenue 3anmau.
npoucxoosawue ¢ [TpoBepka morydeHHBIX 3HAHUH.
sewecmeamuy. [TonroToBKa K KOHTPOJIBHOM paboTe.
12. Konmponvuas | Pemenue 3a1anuil KOHTPOJIbHOM paOOTHI.
paboma No 4.
Ilpocmeinmue | 1. [Ipakmuueckas
HaOmroneune 3a JIEMOHCTPAIUSIMU
onepayuu ¢ | paboma Mel.
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eéeujecmeamu | IIpuemvl YUUTEIIA.
(xumuueckuii | obpawjenus ¢ | OObsicHEHHE HAOII0TACMBIX SBICHUM.
npakmukym) | 1ab6opamopHuim [TocraHoBKa ONBITOB AJISI IEMOHCTPALIUU
(5 u). 000py008anuUeM. KJIaccy.
BrinonHeHue npakTHuecKon padoThlI.
2. Ilpaxmuueckas JaTuuk
HabGmonenne  3a  JeMOHCTpanusMu
paboma  Ne2 TeMIeparyp
YAUTEISL.
Habnwooenue 3a . Bl
N . O0bsicHeHNEe HAOIFOJaEMBIX SBJICHUI. .
eopaueti ceeqoll. TTATHHOBBIN
[TocTaHOBKa OMBITOB I AEMOHCTpPAILIUN
KJIaccy.
BrInonHenue npakTHueckon padoThlI.
3. Ilpakmuueckas JaTuuk
HabGmonenne  3a  neMOHCTpanusiMu .
paboma  Ne3 BBICOKOU
YAUTEISL.
Ananuz nousvr u . TeMIeparyp
OO0bsicHeHNEe HAOIFOJaeEMBIX SBJICHUI.
8000l. bl, JlaTuuk
[TocTaHOBKa OMBITOB JII AEMOHCTpPAIIUN
TeMIeparyp
KJIaccy.
. BI
BrImosTHeHUE MPAKTUIECKOM PabOTHI. .
TJTATUHOBBIH
—H3MepeHue
TeMIeparyp
BI B
nporecce
o0ydeHus
nprueMam
BBHITIAPUBAHU
1 BOABI U3
o0pa3Ios
MOYBBHI.
Hatuuk pH —
pH -
U3MepeHue
BOJOPOJAHOTO
MOoKa3aTest
BBITSDKKHU
pacTBopa
MTOYBHI
4. Ilpakmuueckas JaTuuk
HaoOmronenune 3a JIEMOHCTpPAIUSIMU .
paboma  Ned BBICOKOM
YUUTESL.
Ilpusnaxu o TeMneparyp
OO0bsicHeHre HAOTI0JAEMBIX SBIICHUM.
XUMUYECKUX b, JlaTumk
g ITocTraHoBKa OMBITOB I AEMOHCTpALUU
peaxkyuil. TEeMIIepaTyp
KJIaccy.
. BI
Brinonnenue npakTudeckoii paboThl. .
TUTATHHOBBIH,
Jaruuk pH —
MIPU3HAKA
peakuuii 1o
N3MEHEHUIO
Cpelibl
(peakuus
HEUTpanu3ar
15039
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5. Ilpakxmuuecxasn

DNEKTPOHHBI

HabGmiogenne 32 JI€MOHCTpalUsMU
paboma No5. — e BECHI,
IIpucomoenenue ' . Ha0o
P OObsicHeHrEe HAOTIOTAEMBIX SIBJICHUN. p
pacmeopa caxapa u naboparopuu
[TocTaHnoBKa OMBITOB I AEMOHCTpALUU
pacuem e2co I'MA
. KJIaccy.
Maccoeol  0oau 8 .
Brinonnenue npaktuyeckoil paboThl.
pacmeope.
Pacmeopenue. | 1.  Pacmeopenue. JaTuuk
PaGora ¢ pa3naTouHbIM MaTepHAaIOM. .
Pacmeoppol. Pacmeopumocms o BBICOKOM
Cnyumanue OObsICHEHUN yUnTeNsl.
Peakyuu gewecms 6 ooe. TeMIeparyp
CamocTosiTenbHas paboTa ¢ y4eOHUKOM.
UOHHO20 bl, Jlaruuk
oomena. TeMIeparyp
Okucaumensvh BI
0- TJIATUHOBBIN
eoccmanosum — 1o
eflbHble TOPEHUIO
peaxyuu(1l CKa3aHo
u) BBIIIIC,
2. BJIC. Ocnosmbie Hatuux pH —
Pabota ¢ pa3naToYHBIM MaTepUaIOM.
nonoxcenusi T3/ . npu
Cnyumanue OObsICHEHUI yUnTeNsl. Ve
W3YUYCHHUH
CamocTosiTenpHasi paboTa ¢ Y4eOHUKOM. « y
UCIIOT u
3. Honnvie N
pasnenus Ananus Gpopmyi. OCHOBaHMIA
PellieHue TEKCTOBBIX KONMIeCTReHHbIX 1 | (CPEAd
KaueCTBEHHBIX 3a/1a4. pacTsopa).
Crnymianve 00bsICHEHUN YUUTETISI. Harank
4.. Kucnom, ux Pabota ¢ pa3maroyHbIM MaTepruagIom o PoP
Kaaccugukayus u . ' OAHOCTH
- Crnyumanue OObsICHEHUN yUnTeNsl. M3yueHue
ceoticmaa.
CamocrosirenbHas padoTa ¢ y4eOHUKOM. | mpoBoauMOC
5. Ocnosanus, ux TH
P Pabora ¢ pa3naTouHbIM MaTepHaIOM.
Kraccugpuxayus u .
4 Cnymanue 00bSICHEHUH yUHUTENS. pacTBOpoB

ceolcmaa.

CamocTosiTenbHasi paboTa ¢ y4eOHUKOM.

6. Oxcuowl, ux
K1accuguxayus u

Caymanue oObCHEHUN yUUTEIIs.
CamocrosiTenbHast paboTa ¢ y4eOHUKOM.

ceoticmea. OT1Oop M cpaBHEHME Marepuaia IO
HECKOJIbKUM MCTOYHHKAM.

7. Conu, ux Caymanue oObsICHEHUH yuuTes.

K1accugpuxayus u CamocrosiTenbHast paboTa ¢ y4eOHUKOM.

ceoticmea. OT1Oop M cpaBHEHME Marepuaia IO

HECKOJBKHMM UCTOYHHUKAM.

8. I'enemuueckas
CB853b MeHCOY

Pabora ¢ pa3naTouHbIM MaTepHaIoOM.
Caymanue oObICHEHUN YUUTEIIS.

Kaaccamu
CamocTosiTenbHas paboTa ¢ y4eOHUKOM.

seujecms.

9.  OxucnumenvHo- | Caymanue oObSICHEHUN YUUTES.

goccmanosumenvr | CamocTosATeNbHas paboTa ¢ y4eOHUKOM.

ble peaxyuu. Otbop ® cpaBHEHHE Marepuaga IO

HCCKOJBKHUM HMCTOYHHKAM.

10. Obobwenue u
cucmemamu3ayusl

Pabota B mapax.
Pabora B rpynmax.
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SHAHUU NO meme «
Pacmeopenue.
Pacmeopur.
Peaxyuu  uonnoco
oomena. OBPy.

Pemenue 3anmau.
[IpoBepka moy4YeHHBIX 3HAHUU.
[ToaroToBka K KOHTPOJIBHOMU paboTe.

11. Koumponvuas

Pemrenue 3aganuii KOHTPOIBHON pabOTHI.

paboma Ne 5
Ceoiicmea 1. Ilpakmuyeckas
Habumoienue 3a geMoHCTpauusaMu
anekmpoaumo | paboma No 6.
YAUTEISL.
6 Honnvle peaxyuu. N
. O0bsicHeHNEe HAOIFOJaeEMBIX SBJICHUI.
(Xumuueckuii
[TocTanoBKa OMBITOB JIJIst AEMOHCTPALIUU
RPAKMUKYM)
() KJIaccy.
BrIinonHenue npakTHueckon padoThlI.
2. Ilpaxmuueckas JaTuuk
Habumoienue 3a geMoHCTpauusaMu
paboma Ne 7. TeMIepaTyp
YAUTEISL.
Yenosus . Bl
OObscHeHre HaOII0JaEMBbIX SIBICHUM. .
NpOMeKanusl TUTATHHOBBIHA
[TocTanoBKa OMBITOB JJIsl IEMOHCTPALIUH
XUMUYECKUX
g KJIaccy.
pearyuii mexicoy .
BrImosTHeHUE MPAKTUIECKOM PabOTHI.
pacmeopamu
INEKMPOIUMOE 00
KOHYQ.
3. Ilpakmuueckas H Hatuuk pH
a0JIr0/IeHHUE 3a IEMOHCTpALUSIMU
paboma Ne 8.
. YUUTESL.
Cesoticmesa kucnom, 06 .
BICHEHUE HAOIIOIACMBIX SIBIICHUH.
OKCUO08,
. . | [TocraHOoBKa OMBITOB JIJIs1 IEMOHCTPAILIUU
OCHOBAHULL U CONel.
KJIaccy.
BrlnonHeHne npakTuyeckoi paboThl.
4. llpakmuueckas H
a0JIr0/IeHNUE 3a IEMOHCTPALUsIMU
paboma Ne 9.
YUUTESL.
Pewenue 06 .
bCHEHHE HAOJI0/1aeMBbIX SIBJICHUH.
9KCNEPUMEHMAIbH
[TocTaHoBKa OMBITOB 7SI AEMOHCTPAIIUU
bIX 320a4.
KJIaccy.
BrlnonHeHne npakTudeckoil paboThl.
3aknwuenue | 1.0600wenue u Pabota B mapax.
(4u4) cucmemamuzayust PaGora B rpynmax.
3HAHUU NO Pemenne 3anmau.

VUEeOHUKY XUMUU 30
8 knacc.

[IpoBepka nony4eHHbIX 3HAHUU.
[ToaroroBka K KOHTPOJIBHOM padoTe.

2.0600wenue u
cucmemamuzayust
3HAHULL NO
VUeOHUKY XUMUU 3a
8 knacc.

Pa6ora B mapax.

Pa6ora B rpynmnax.

Pemenue 3amau.

[TIpoBepka moy4YEeHHBIX 3HAHUM.
[ToaroToBKa K KOHTPOJIBHOMU paboTe.

3. Umocosas

Pemienue 3a1anuii KOHTPOIBHON PAOOTHI.

KOHMPOIbHASL

paboma no xumuu

3a 8 Kaacc.

4. Ananuz AHanu3 oumooK.
KOHMPOTbHOU AHanu3 KOHTPOJIbHOM pabOTHI.
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pabomwi. Paboma

Hao owubxramu.

Pabora Haj ommOKamH.
Pemenue 3agau.
Cayumanue oObsICHEHUN YUUTESL.

9 KJIACC (68 YACOB)

Ha3zeanue Tema ypoka. Ocnognole euobl Hcnonv3zos
pasoena, deamenibHoCmuU anue
Konuyecmeo ooyuarowguxcs 0oopyooea
uacoe Hus
yenmpa
«Touka
Pocmay
Oowan 1. Xapaxmepucmuxka Cnyumanue oObsICHEHUN yUnTeNsl.
xapakmepucmu | XuMu4ecKkozo sjiemernma CamocrosTenbHas pa60Ta C
Ka XumuuecKkux | Ha OCHO8aHuu e2o y‘-Ie6HI/IKOM.

1emenmos (4

y).

NOJIOJICEHUS 8
Ilepuoouueckoii
cucmeme /1. U.
Menoeneesa.

Pabora ¢ Tabauieit Menueneesa.

Pabora ¢ kaproukamu.

2. Xapakmepucmuxa
XUMUYECKO20 dNeMeHma
HA OCHOBAHUU €20
HOLOJICEHUS 8
Ilepuoouueckoii
cucmeme /{. U.
Menoeneesa.

Cnymanue oObsICHEHUN yUUTEINS.

CamocrosiTenbHas paboTa ¢
y4eOHUKOM.

Pabora ¢ Tabnuneit Menneieesa.

PaGora ¢ kaproukamu.

3. Xapaxmepucmuxa
XUMUYECKO20 dlleMeHma
nO KUCTOMHO-
OCHOBHbBIM CE0UCMEAM
00pasyemulx um
COeOUHEeHULL.

Crnyumanue OObsICHEHUN yUnTeNsl.

CamocrosiTenbHas paboTa ¢
y4eOHUKOM.

PaGora ¢ Tabnuneit Menaeneena.
Pabota c kapToukamu.

4. I[lepuoouueckuii
3aKOH U
Ilepuoouueckas
cucmema XUMU4ecKux
anemenmos J. U.
Menoeneesa.

Caymanue oObSCHEHUN yUUTEIIs.

CamocrosiTenbHast paboTa ¢
y4eOHUKOM.

Pabota c Tabnuneit Menpeneena.
PaGora ¢ kaproukamu.

Memannwt (13
u)

1. Ilonoowcenue
Memannos 6
Ilepuoouuecrotii
cucmeme
J[.U.Menoeneesa u
CmMpoeHue ux amomos.

Caymanue oObSICHEHUN yUUTEIIs.

CamocrosiTensHast paboTa ¢
y4eOHUKOM.

Pabota ¢ Tabmauieit Menneneesna.
PaGora ¢ xaproukamu.
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2. Xumuueckue P JHatuuk
. abota c pa3gaTouHbIM
ceoticmea Memalios. TEMIEPATypPbl
MaTepUajIoM. .
v TUTATUHOBBIH
Cnyumanue oObsICHEHUN yUnTeNsl.
CamocrosiTenbHast ~ pabora  C
y4eOHUKOM.
3. llonyuenue Crnymanue o0bsICHEHUH yIUTEIIs.
memannos. Kopposus CamocrosarenbHass ~ pabota ¢
Mema’nos. y4eOHUKOM.
OT0op u cpaBHEHHE MaTepuana
110 HECKOJIbKUM UCTOYHHKAM.
4. ll]enounsie Cnymanue o0bsICHEHUN yUUTeIIsl. Jatuux
Memanol. CamocTtosiTenbHast ~ paboTta ¢ | TeMIEpaTypbl
y4eOHUKOM. MJIATUHOBBIN

OTtbop M cpaBHEHUE Marepuasa
10 HECKOJIBKUM MUCTOYHUKAM.

5. ll]enounvie

Pemmenue 3agay.

Memanvl. PaGota o kaproukam.
Pemenue XAMUYECKUX
ypaBHEHUH.
6. Bepunnuii, macruti u
Pabota c pa3aaTouHbBIM
wenoyHozemenvhvie
MaTepUajIoM.
Memannol.

Crnyumanue oObsICHEHUN yUnuTeNsl.
CamocrosrenbHass ~ pabota ¢
y4eOHUKOM.

7. Bepunnuii, macnuii u

Pemenue 3amay.

wenouHo3emelbHble Pabora o kaproukam.
Memanivi. Pemrenne XAMHUYECKHX
YpaBHEHUM.
8. Anromunuil. P
abora C pa3naToYHBIM
MaTepUajoM.

Crnyumanue OObsICHEHUN yUnTeNsl.
CamocrosarenbHass ~ pabota ¢
y4eOHUKOM.

9. Anromunuil.

Pemenune 3amad.

Pabora no kaproukam.

Pemenue XUMUYECKHX
YpaBHEHUH.

10. JKeneso.

Crnyumanue OObsICHEHUN yUnTeNsl.
CamocrtosiTenbHast ~ pabotra  C
y4eOHUKOM.

OObscHEHUE HaO0JII01aeMBIX
SIBIICHUH.
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11. 3akpennenue u
cucmemamuzayusl
3HAHULL NO 2l1a6e Nepeoul
«Memannwi».

Pabora B mapax.

Pabota B rpynmax.

Pemenne 3anmau.

[IpoBepka moy4yeHHBIX 3HAHUM.
IlogroroBka K  KOHTPOJIBHOU
pabore.

12. Konmponvnasn

Pemrenne 3amaHuil KOHTPOJIBHOM

paboma Nel paboTHI.

«Memannwvi».

13. Ananus AHanu3 ommnboK.
KOHMPONbHOU pabomul. | AHaIU3 KOHTPOJIBHOIN paboTHI.

Pabora Hajg ommoOkamu.
Pemenue 3agau.
Crymianue 00bsICHEHUN YIUTEIIS.

Ceoilicmea Ilpakmuueckas paboma Jatuux
HaGmonenue 3a .
memannoe u ux | Nel. Ocywecmenenue JIEMOHCTPAIIHAMH yUHTeIIs BBICOKOM
coeouHenuil YenouKu Xumui4eckux OGBsCHEHIE Ha6JIIOI.laeMI>IX TEeMIIepaTyp bl,
(Xumuueckui npespawjeHul. P — Jatamk
npakmuxym)(3 | TEMITEPATYD bl
P ) ITocTanoBka OIBITOB VIS p yp“
u). IUTAaTUHOBBINA —
JIEMOHCTpPAIIMH KJIACCy.
. | n3mMepenue
Brimonnenue MPaKTUYECKON
TEeMIeparyp bl
paboTHI.
MepeEX0I0B
AJUTOTPOITHBI X
Moaudukany i
CEpBHI;
U3MEPEHHUE
TeMIeparyp bl
TIJIaBJICHUS
BEILECTB.
Ilpakmuueckas paboma
P p Hab6mronenue 3a

No2.
ceolicmea  COeOUHeHUll

Ilonyuenue  u

ACMOHCTpalUsIMU YUHUTCIIA.

O0bacHenne HaO0II0JaeMBIX

Memannos. .
SIBJICHH.
ITocTanoBka OIBITOB VIS
JEMOHCTPALIMH KJIacCy.
Brinonnenue MPaKTUYECKOU
paloTHI.

Ilpaxkmuueckas paboma

P P HaGmonenue 3a

No3.

ACMOHCTpalUsIMU YUHUTCIIA.

IxcnepumenmanvHule
O0bsacHenne HaO0II0JaeEMBIX
3a0aqu no N
SIBJICHH.
PACNO3HABAHUIO u
ITocTanoBka OIBITOB TSt
NOJYUEHUIO 8eujecma.
JEMOHCTPALIMH KJIACCy.
BrimosnHenue MPaKTUYECKOU
paloTHI.
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Hememannw
(26 u)

1. Hememannvl: amomul
u mpocmole eujecmsa.
Kucnopoo, O30H,
6030)X.

Caymianue oObSCHEHUN YUUTEIIS.
CamocrosiTennbHast ~ pabora  C
y4eOHUKOM.

OT00op W cpaBHEHHE MaTepuaa
10 HECKOJIBKUM HCTOYHHUKAM.

JlaTuuk
BBICOKOU
TEeMIIepaTyp bl,
Jatamk
TEeMIIepaTyp bl
IUIATHHOBBIA —
U3MEpEeHUE
TeMIIepaTyp bl
Mepexo/I0B
QJUTOTPOITHBI X
Moaudukany i
CEpBHI;
U3MEPEHHUE
TeMIIepaTyp bl
ILIABJICHHS
BEIIECTB.

2. Hememannw.
Xumuueckue ceovicmea

Pemenue 3agay.
Pabota o kaproukam.

HeMemaios. Pemmenne XUMHYECKHIX
ypaBHEHUH.

3. Xumuueckue
Pabora c pa3aaTouHbBIM

91eMeHmbl 8 KIIemKax
MaTepUajIoM.

JHCUBBIX OP2AHUZMOS. .
Crnyumanue oObsICHEHUN yUnTesl.
CamocrosiTenbHast ~ pabora ¢
y4€OHUKOM.

4. Booopoo. Pemenue 3amauy.

Pabora mo kapTo4kam.
Pemenue XUMHYECKHUX
YPaBHEHUH.

5. l'anozenul. Caymanue oObSCHEHUN yUUTEIIs.
CamocrosiTennbHast ~ pabora  C
y4eOHUKOM.

O0bacHenne HaO0II0JaeMBIX
SIBJICHUM.

6. Coeounenus

Pemmenue 3agay.

2a102eH08. PaGota o kaproukam.
Pemenue XAMUYECKUX
YPaBHEHHUH.
7. Honyuenue Crnymranve o0bsICHEHUN yIUTETIsI.
2a102eH08. CamocrtosiTenpbHast ~ pabotra  C
buonocuuecroe YYEOHUKOM.

3HAYeHue U NPUMeHeHUE
2AN02eHO8 U UX
coeouHeHul.

OT00op M cpaBHEHHE MaTepuana
10 HECKOJIbKUM UCTOYHHKAM.
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8. Kucnopoo.

Pabota c
MaTepHAJIOM.
Cnyumanue oObsICHEHUN yUnTeNsl.
CamocrosarenbHas  pabota ¢
y4eOHUKOM.

pa3gaToO4YHbIM

JlaTuuk
BBICOKOU
TEeMIIepaTyp bl,
Jatamk
TEeMIIepaTyp bl
IUIATHHOBBIA —
U3MEpEeHUE
TeMIIepaTyp bl
Mepexo/I0B
QJUTOTPOITHBI X
Moaudukany i
CEpBHI;

U3MepeHue
TeMIepaTyp bl
IUIaBJICHUS
BEIIECTB.

9. Konmponvnas Pemenne 3amaHuil KOHTPOJIBHOM

paboma No2 paboTHI.

10. Cepa. Caymanue oObACHEHUN yUUTeIsl. Jatunx
CaMocTtosiTennbHasi ~ paboTra  C | BBICOKOU
y4eOHUKOM. TeMmneparyp bl,
OObsicHeHue HaOmoaemMbIx | JlaTuuk
SIBIICHUH. TeMIepaTyp bl

IIJJATUHOBBIA —
U3MepeHue
TEeMIepaTyp bl
epexo/10B

QJIOTPOITHBI X
MoauduKany u

Cephl;
U3MepeHue
TEeMIepaTryp bl
TUTaBJICHUS
BELIECTB.

11. Coeounenus cepvi. | Crynianue 0ObsICHEHUN YUUTETIS.
CamocrosarenbHass ~ pabota ¢
y4eOHUKOM.

OTtbop M cpaBHEHHE Marepuaia
110 HECKOJIbKUM MCTOYHHUKAM.

12. Cepnasa kucnoma. Caymanue oObICHEHUN yUUTEIIs. Hatuuk
CamocrositenbHast ~ pabora ¢ | pH
y4eOHUKOM.
O0bsacuenne HaAOII0JaEMBIX
SIBJICHU.

13. Azom. Pemrenne 3anau.
Pabota o kapTo4kam.
Pemenue XAMUYECKHUX
YPaBHEHHUH.
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14. Ammuax. Caymianue oObSCHEHUN YUUTEIIS. Jatuuk
CamocrositennbHast ~ padora ¢ | pH
y4eOHUKOM.

O0BscHeHnE Ha0JIFO JaeMBIX
SIBJICHUI.

15. Conu ammonus. Crnymanue o0bsICHEHUH yIUTEIIs.
CamocrosiTennbHast ~ pabora  C
y4eOHHUKOM.

OOmbsicHeHne Ha0JI01aeMBIX
SIBJICHHI.

16. Kucnopoonwvie Cnymanue o0bsICHEHUN yUUTeIIsl.

coeOuHeHus asoma. CamocrositenbHast ~ pabora  C
y4eOHUKOM.

OTtbop M cpaBHEHUE Marepuasa
110 HECKOJIbKUM UCTOYHHKAM.

17. Doccpop u ezo Pa6ora c pa3gaToYHBIM Harank

coeouHeHus. TEeMIIEPATYPhI
MaTEepHATIOM. .

TJTATUHOBBIH

Cnyumanue OObsICHEHUI yUnTeNsl.
CamocrosiTtenbHast ~ pabora €
y4eOHHUKOM.

18. @ocghop u eco

Pemmenue 3agay.

COeOUHEeHUsL. Pabota o kaproukam.
Pemenue XAMUYECKUX
ypaBHEHUH.

19. YVenepoo. Crnymianue o0bsICHEHUN yIUTETIs.

CamocrosiTennbHass ~ pabora €
y4E€OHUKOM.

O0bsacHeHne Ha0JIFO JaeMBIX
SIBJICHUM.

20. Kucnopoonule

Pemenue 3amay.

coeduneHus yenepooa. | Pabota mo kapToukam.
Pemenune XUMHYECKHUX
YpaBHEHUH.

21. Kpemnuii u eco
coeOuHenus.

Crnyumanue OObsICHEHUN yUnTesl.
CamocrositennbHast ~ pabora  C
y4eOHUKOM.

O0bsacHenne HaO0II0JaeEMBIX
SIBJICHUM.

22. Cunuxamuas
NPOMBLULIEHHOCTD.

Caymanue oObsICHEHUH yUuTes.
CamocrosiTennbHast ~ pabora  C
y4eOHUKOM.

OTbop M cpaBHEHHE Marepuasa
110 HECKOJIbKUM MCTOYHHKAM.

23. Oboowarowuii ypox
no meme
«Hememannwvi».

Pabota B mapax.

Pabora B rpynmax.

Pemenne 3amau.

[IpoBepka nosy4eHHBIX 3HAHUM.
ITonrotoBka K  KOHTPOJBHOU
pabore.

24. Oboowarowuii ypox
no meme

Pabota B mapax.
Pab6ora B rpynmnax.
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«Hememannwvi .

Pemenue 3amau.

[IpoBepka mosy4YeHHBIX 3HAHUU.
IlogroroBka K  KOHTPOJIBHOU
pabore.

25. KonmponvHas

Pemenue 3aJIaHUN

paboma Ne 3. KOHTPOJIBHOW PaOOTHI.
26. Ananus AHanu3 ommnooK.
KOHMPONbHOU pabomul. | AHaIU3 KOHTPOJIBHOIN paboTHI.

Pabora Hajg ommoOkamu.
Pemenue 3agau.
Cryniaave 00bsICHEHUN YIUTEIIS.

Ceoilicmea Ilpakmuueckas paboma
Hab6mronenue 3a
Hememannioe u | Nod.
N JEMOHCTPALMSMU YUUTEIIS.
ux coeouneHull | IKkcnepumeHmaibHvle
OObsicHEeHHE HaO0JIF0JaCMBIX
(3 u). 3a0ayu no meme N
SIBJICHUM.
«llooepynna I
OCTaHOBKa OIIBITOB JUTS
KUCTIOPOOay.
JIEMOHCTpPAIIMH KJIACCy.
Brinosnnenue MPAaKTUYECKOU
paboTHI.
Ilpaxmuueckas paboma
ij p Habmonenue 3a
0
o JEMOHCTPALUSIMH YUUTEISL.
IKcnepumenmanvHule
OObsicHEeHUE HaO0JIF0JaCMBIX
3a0ayu no meme .
SIBJICHUM.
«llooepynnuvl azoma u I
OCTaHOBKa OIIBITOB JUTS
yaenepooay.
JIEMOHCTPAIIMH KJIACCy.
Brinosnnenue MPAaKTUYECKOU
paboTHI.
Ilpaxmuueckas paboma DJIeKT
P p Habmonenue 3a P
Neb6. [lonyuenue, OHHBI € BECHI,
JIEMOHCTPALUSIMHA YUUTEISI.
cooupanue u Habop
O0bacHenne HaO0II0aeEMBIX
PAcno3Hasanue 2a3oes. . naboparopuu
SIBJICHHH.
I'MA
ITocTanoBka OTIBITOB JUTS
JIEMOHCTpAIINH KIIACCy.
Brinonnenue MPaKTUYECKOU
paloTHI.
Opzanuyeckue | 1. Ilpeomem Cnymanue OObsICHEHUN yUUTEIs.
eéeujecmea (13 | opeanuueckoii xumuu. CamocrtosiTennbHast ~ pabora  C
y) y4eOHUKOM.

OT0op M cpaBHEHHE MaTepuana
110 HECKOJIbKUM UCTOYHHKAM.

2. IIpedenvhoie
Y2neeo0opoobi.

Cnymanue oObsICHEHUI yUUTENsl.
CocraBnenue XUMHYECKUX
bopmy.

Pabota B mapax.

Pabora y mocku.

3. Henpeoenvhoie
V2neso0opoobl.

Cnymanue oObsICHEHUN yunuTesl.
CocraBnenune XUMHUYECKHX
dhopmy.

Pabora B mapax.

Pabota y mockwu.
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4. Cnupmei.

Caymianue oObSCHEHUN YUUTEIIS.
CamocrosiTennbHast ~ pabora  C
y4eOHUKOM.

OT00op W cpaBHEHHE MaTepuaa
110 HECKOJIbKUM MCTOUHHUKAM.

pH

JlaTuuk

5. Ilpedenvhvie
OOHOOCHOGHbIE
KapOoHOBblE KUCTOMDBL.

Crnymanue o0bsICHEHUH yIUTEIIs.
CocraBnenue XUMUYECKHUX
dhopmyi.

Pabora B mapax.

Pabota y mockwu.

Jatauk

6. CnooicHuvle 3¢pupol.
Kuprol.

Cnyumanue oObsICHEHUN yUnTeNsl.
CocraBnenue XUMHYECKHUX
dhopmyI.

Pabota B mapax.

Pabora y mockwu.

7. Amunoxucnomeol u
oenku.

Pa6ora c
MaTEepHATIOM.
Caymanue oObACHEHUN yUUTEIIs.
CamocrosiTtenbHast ~ pabora €
y4eOHHUKOM.

pasaaTO4YHbIM

8. Amunoxuciomsl u
oenku.

Crnyumanue OObsICHEHUN yUnTesl.
CocraBieHue XUMUYECKHUX
hopmyI.

Pabota B mapax.

Pabora y mockw.

9. Venesoowt.

Caymanue oObACHEHUN yUUTEIIs.
CocraBnenue XUMHYECKHUX
bopmyL.

Pabora B mapax.

Pabota y mocku.

10. Ionumepeoi.

Crnyumanue OObsICHEHUN yUnTesl.
CocraBnenue XUMHUYECKHX
dhopmy.

Pa6ora B mapax.

Pabota y mockwu.

11. Obobwarowuti ypok
no meme
«Opzanuueckue
eewecmeay.

Pa6ora B mapax.

Pa6ora B rpynmnax.

Pemenue 3amad.

[IpoBepka moy4YeHHBIX 3HAHUM.
[loaroroBka K  KOHTPOJIBHOMU
pabore.

12. Konmponvnas

Pemenne 3agaHuil KOHTPOJIBHOM

paboma Ne4. paboThL.
13. Ananus Ananmm3 omuooK.
KOHMPONbHOU pabomul. | AHaIU3 KOHTPOJIBHOIN paboThI.

Pabotra Hajg ommoOkamu.
Pemienue 3agauq.
Cayumanue oObsICHEHUH YUUTesl.

3akpennenue

(64)

1. Ilepuoouueckuii
3aKOH U
Ilepuoduueckas

Pabora B mapax.
Pa6ora B rpynmax.
Pewrenue 3amau.

29




cucmema XumMu4ecKux
anemenmos /1. .
Menoeneesa.

2. Cmpoenue
sewecmaa.

3. Xumuueckue
peaxyuu.

4. Knaccol xumuyeckux

coeouHenull 6 ceeme
To/1.

[IpoBepka nmosy4YeHHBIX 3HAHUM.
[TonroToBka K  KOHTPOJIBHOM
pabore.

5. Umoeosas
KOHMPOAbHASL paboma.

Pemenue
KOHTPOJIBHOW PaOOTHI.

3aJIaHUN

6. Ananuz KOHmMpoabHOU
pabomul.

AHanu3 onmooK.

AHanu3 KOHTPOJBHOH paboThI.
Pabora Hajg ommoOkamu.

Pemenue 3agau.

Cnymanue 00bsICHEHUH YYUTEIIA.
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