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IHosicHUTEABLHAA 3AIINCKA

Pabouas mporpamma mo xumuu s 8§ Kiacca pazpaboTaHa Ha OCHOBE (hefepabHOTO
rocyapcTBeHHOro oOpasoBatenbHoro craaapra OOO, MBOY OxrypeHckoil cpemHei
0011e00pa30BaTEILHON MIKOJBI W MPHUMEPHON MpOrpamMMbl N0 XMMHH, a TaK XK€ Ha OCHOBE
aBTOpcKo# yuebHoii nporpammel O.C. ["abpuensina.

Ha 6a3e mentpa «Touka pocrta» obecneunmBaeTcss peaau3alus 00pa30oBaTeIbHBIX
IIPOrpaMM E€CTECTBEHHO-HAYYHOW M TEXHOJOTMYECKON HAalpaBIEHHOCTEHN, pa3pabOTaHHBIX B
COOTBETCTBUU C TpeOOBAHMUSIMU 3aKOHOJATEIbCTBA B cdepe oOpa3oBaHUS U C YUETOM
pekomennanuii denepasibHOrO orepaTopa yueOHOro mnpeamera «Xumus». OOpazoBaTenbHas
MIporpaMmMa Mo3BOJIIET UHTErPUPOBATh PeaTu3yeMble MOAXO0/bl, CTPYKTYPY M COJAEp)KaHHUE NpHU
opraHu3anuu OOy4eHHs XHMHHU B 8 KJlacce, BBICTPOEHHOM Ha 0a3e I000ro M3 JOCTYITHBIX
yueOHO-Meroanueckux  KoMmiuiekcoB  (YMK). Hcnonws3zoBanume ob6opynoBanus «Touka
poctay npu peanmzaruu ganaon Ol mo3BosisieT co3aaTh yCIoBUS:

® JJIg paCIUPCHUA COACPKAHUA IIKOJIBbHOTO XUMHUYCCKOTO O6p330BaHI/I$I;

® JJI1 TIOBBIIIICHUA O3HABATEIbHOU aKTUBHOCTH 06yqa101u1/1xcsl B €CTCCTBCHHO-
Hay4YHOU 00J1acTH;

. JUIs  pa3BUTHS JMYHOCTH peOEHKa B Tpolecce OOydeHUs XUMHH, €ro

crocoOHOCTEH, (OpMUPOBaHUS U YIOBJICTBOPEHUS COITMATBHO 3HAYUMBIX HWHTEPECOB U
MOTPEOHOCTEH;

° JJIA pa6OTBI C O)]apéHHI)IMI/I IIKOJIbHUKaMH, OpraHu3anui HX pa3BUTHA B
pa3IUYHBIX 00JIaCTAX 00pPA30BATEIBHON, TBOPUECKON JACATEIHHOCTH.

O0mas xapakTepucTuKa y4e0HOro npeaMera « XuMmsh)

XUMHS Kak 3JIEMEHT CHCTEMBI €CTSCTBEHHBIX HayK pacrpocCTpaHuIa CBOE BIUSHHME Ha
Bce 00JacTM 4YeJ0BEYECKOTO CyI€CTBOBaHMsA, 3aldajla HOBOC BHJACHHUC MHpa, CTajla
HEOTHEMIIEMBIM KOMIIOHCHTOM MHpOBOﬁ KYJIbTYPHI, H€O6XOI[I/IMI>IM YCJIOBUEM KU3HHU 06HleCTBaI
3HAHUE XUMHUU CIY)KUT OCHOBOM JJisi (OpPMHUPOBAHUS MHPOBO33PECHHS UYEJIOBEKA, €ro
MPEACTABICHUI O MaTeprUaIbHOM €IMHCTBE MUPA; BAXKHYIO POJIb UTPAIOT POPMHUPYEMBIC XUMUEH
OpEACTaBICHUA O B3aUMOIIPEBPALICHUAX OSHEPTHU H 00 OBOJIIOIIMHU BCHICCTB B IIPHUPOJEC,
COBpEMCHHAasA XWMUSA HaIlpaBJICHA Ha PCIICHHUC ro0aIbHBIX npo6neM YCTOfIqHBOFO Pa3BUTHUA
4CJII0OBCUYCCTBA — CBIpBCBOfI, 3HepreTquCKOﬁ, HI/IHICBOI‘/'I A JKOJIOTHYSCKOM 6630HaCHOCTI/I,
np06neM 3APaBOOXPAHCHHUA. B YCJIOBUAX BO3pacCTaromero 3Ha4CHUsA XUMHUHU B )KU3HU 06H_I€CTB8.
CYIIECTBECHHO IIOBBICHUJIACH POJIb XHMHYECKOI'O 06p330BaHI/IH. B nnane coyaIu3alluki OHO
ABJAACTCA OAHHM M3 YCJIOBI/Iﬁ Q)OpMHpOBaHI/IH HHTCJUICKTAa JIMYHOCTHU W TI'apMOHUYHOI'O eé
Pa3BUTHA. COBpCMCHHOMy YCJIOBCKY XUMHWYCCKUC 3HAHUA HCO6XO,I[I/IMBI JJIA HpI/IO6p6TeHI/I${
O6H_I€KyJ'II>TypHOFO YPOBH:, NO3BOJIAIOIICTO YBECPECHHO TPYAUTHCA B COOUYME U OTBECTCTBCHHO
y4aCTBOBAThL B MHOI‘OO6p3.3HOI71 KHU3HHU O6H.[€CTBa, UL OCO3HAaHHUA BaXHOCTH PA3YMHOTO
OTHOIICHUA K CBOCMY 30POBbIO U 3O0POBBIO APYIUX, K OKp}I)KaI-OH_Ieﬁ HpHpOI[HOﬁ cpeac, ajida
I'paMOTHOI'O IMOBCACHU: IMPHU HCIIOJIb30BAHHWU PA3JIMYHBIX MATCPHUAJIOB U XMMHUYCCKUX BCUICCTB B
HOBCC,HHCBHOﬁ JKU3HU XHUMHYECKOE 06pasoBaHHe B OCHOBHOH IIKOJE SIBJISIETCS 0Oa30BBIM IO
OTHOIICHHUIK K CHCTCMC 06mero XUMHNYCCKOT'O 06pa3013aHI/1;1. HOBTOMy Ha COOTBCTCTBYHOIICM
€My YpPOBHE OHO pealu3yeT MPUCYIIHE OOIIeMy XHMHYECKOMY OOpa30BaHUIO KIIOUYEBBIC
HEHHOCTH, KOTOPBIC OTpaAKAKOT TOCYHApPCTBCHHELIC, O6H_[6CTB6HHLIC U HWHIAUBUAYAJIBHBIC
HOTpe6HOCTI/I. OTUM onpeacICTCd CYIHOCTDH 061_]_[6171 CTpaTerun O6y‘{eHI/I${, BOCIIUTAaHUA H
pa3BUTHS 00yYaIOIIUXCS CpeacTBaMK ydeOHOTO mpeamera «Xumus». M3ydenne npeamera: 1)
CrocoOcTByeT (hOPMHPOBAHUIO €CTECTBEHHOHAYYHOW KapTHUHBI MHUPA, JOCTIDKEHUIO OOIIeH u
¢JYHKLII/IOH3.JIBHOI>'I TpaMOTHOCTH, HACT BO3MOXHOCTU JIsI CAMOPA3BUTHA JIMYHOCTH. 2) BHOCHUT
BKJIaJd B (I)OpMHpOBaHI/IC MBIIIJICHUSA W TBOPYCCKUX CIIOCOOHOCTEH MNOAPOCTKOB, HABBIKOB HX
CaMOCTOSTEIILHOM yqe6H0171 ACATCIIbBHOCTH, SKCIICPUMCHTAJIbHBIX U UCCIICIO0BATCIILCKUX YMCHHﬁ,
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HEOOXOIMMBIX KaK B TOBCEJIHECBHOW JKM3HH, TaK M B MPO(PECCHOHAILHOU NESATEIBHOCTH; 3)
3HaKOMHT CO CIEHU(PHUKON HAYYHOTO MBIIIICHHUS, 3aKJIabIBAET OCHOBBI IIEJIOCTHOTO B3IJIs/1a HA
CANHCTBO IHPHUPOAbI MW YCIOBCKA, MABJIACTCA OTBCTCTBCHHBIM JTallOM B q)OpMI/IpOBaHI/II/I
€CTeCTBEHHO-HAYYHOW TPaMOTHOCTH  TOAPOCTKOB; 4)  cmocoOcTByeT  (HOpMUPOBAHHUIO
HEHHOCTHOI'O OTHOMICHUSA K CCTCCTBCHHO-HAYUYHBIM 3HAHHAM, K IMPUPOJAC, K YCIIOBCKY, BHOCUT
CBO BKJIaJl B 9KOJIOTHYECKOE 00pa30BaHuE MOIPOCTKOB

Ha3Bannbsie HampaBieHuss B OOyYeHHHM XHMHUU OOECIIEUMBAIOTCA  CHEIH(PUKON
COJACpKaHuA NpcaMETa, KOTOpBIfI ABJIACTCA NCAArorndeCKu aaaliTUPOBAHHBIM OTPAKCHHUEM
0a30BOIl HAyKM XMMHU Ha ONpeAeNEHHOM dTarne e€ pa3BuTusa. Kypc XuMUM OCHOBHOW HIKOJIBI
OpUEHTHUPOBAaH Ha OCBOECHHE OOYYarOIIMMHCS OCHOB HEOPraHMYECKOH XUMHMHM M HEKOTOPBIX
MOHATUH M CBEJCHUN 00 OTIENBHBIX 00BEKTaX OpraHn4eckoil xumuu. CTpyKTypa coaep:KaHus
npenMera chopmMupoBaHa Ha OCHOBE CHUCTEMHOro Mojaxoda K ero usydeHuro. CopaeprxaHue
CKJIaAbIBA€TCs U3 CUCTCEMBI MIOHATHH O XUMHYECKOM DJIEeMEHTE 1 BEHUICCTBE U CUCTEMbI MOHATHHU
0 XuMHueckod peakuud. OO€ 3T CHCTEMBl CTPYKTYPHO OpPraHW30BaHbl [0 MPHUHIMILY
MOCJIEIOBATEILHOTO Pa3BUTHUsI 3HAHMM Ha OCHOBE TEOPETUYECKUX IMPEICTaBICHUM pa3HOTo
YPOBHA: AaTOMHO-MOJICKYJIIPHOTO YUYCHHUA KaK OCHOBBI BCEro C€CTCCTBO3HAHHA, YPOBHMA
nepuoandeckoro 3akoHa /[. 1. MeneneeBa kak OCHOBHOTO 3aKOHA XMMHH, YUEHHUS O CTPOCHUU
aToMa M XUMHUYECKOM CBs3H, HpeJICTaBJ'IeHI/Iﬁ 00 SHGKTpOJ'II/ITI/I'-IeCKOI\/II Juccoruannumy BEUICCTB B
pacTtBopax. TeopeTnueckue 3HaHUS PACCMaTPHUBAIOTCS HA OCHOBE SMIUPUYECKHU MOIYYEHHBIX U
OCMBICJIICHHBIX q)aKTOB, pa3sBHUBAKOTCA IOCICAOBATCIIBHO OT OAHOI'0 YpPOBHA K JOpPyromy,
BBINIOJIHASA (DYHKIMH OOBSICHEHHS] W IMPOTHO3UPOBAHUS CBOMCTB, CTPOEHHUS M BO3MOXHOCTEN
MPAKTUYCCKOro IMPUMCHCHUA W TIOJYUCHUA H3Yy4YaCMbIX BCIICCTB Taxkas opraHusanus
COJIEpXaHUs Kypca CHOCOOCTBYET MPEACTaBICHUIO XHUMHYECKOW COCTABISIOMICH HAydHOM
KapTUHBI MHpa B JIOTUKE €€ CUCTEMHOW MpHUpoAbl. TeM caMbiM OOEeCcreunBaeTcsi BO3MOKHOCTh
i GOpMUPOBaHUS Y 00YUAIOMINXCS LIEHHOCTHOTO OTHOIICHHSI K HAYYHOMY 3HAaHHMIO U METOJIaM
MO3HAHMUSA B HayKe. Ba)KHO Takke 3aMETUTh, YTO OCBOCHHME COJEPIKAHUS Kypca IPOHUCXOAUT C
MPUBJICYCHUEM 3HAHUIN U3 paHee M3ydeHHBIX KypcoB: «Okpyxaronuii Mmup», «buomorus. 5—7
Kjaccb» U «dusnka. 7 Kimacey.

Jlannast o6pa3zoBaTenbHas MporpaMMa 0OecreunBaeT YCBOCHUE YUALTUMUCS BaKHEUIITNX
XMMHYECKUX 3aKOHOB, TEOPHM M MOHATHH; (GOpMUpYET NpPEACTaBICHHE O POJH XUMHUHU B
OKPYXAIOIlEM MHUpE U KU3HU 4ernoBeka . [Ipu 3ToM 0CHOBHOE BHMMaHHE YAENSETCS CYUHOCTH
XUMUYECKUX pEeaKkUMil U MeroJaM HX ocyllecTBieHHs . OJZHMM M3 OCHOBHBIX IPUHLIUIIOB
MIOCTPOEHHUS TMPOTrpaMMbl SIBISETCA NPUHLMUI JOCTYITHOCTH . OKCIIEPUMEHTAJIbHBIE JIAHHBIE,
MOJIYYEHHBIE YYAIIUMUCS IPHU BBIIOIHEHUU KOJIMYECTBEHHBIX OINBITOB, MO3BOJIIIOT y4YalIUMCS
CaMOCTOSITEJIBHO JIeJaTh BbIBOJBL, BBISBIIATH 3aKOHOMEpPHOCTH. [loaxonmwl, 3al0)KEHHbIE B
coJiep’KaHue MPOrpaMMBbI Kypca, CO3/1al0T HEOOXOIUMbIC YCIOBUS Ui CUCTEMHOTO YCBOCHHS
yUYaIIUMHCSI OCHOB HAyKH, JUIsl OOECIeueHuUs] Pa3BUBAIOIIETO U BOCIUTHIBAIOIIETO BO3ICHCTBUS
oOyueHusi Ha JUYHOCTH ydamierocs. @opmMupyemble 3HAHUS JIOJDKHBI CTaThb OCHOBOM CHCTEMBI
yOeXAeHUN MIKOJIbHUKA, IEHTPAIBHBIM SJIPOM €ro Hay4YHOT'O MUPOBO33PEHHUS.

ean u 0co0eHHOCTH N3yYeHHUs] Y4eOHOro nmpeaMera

K HaIpaBJICHHUIO HepBOCTeHeHHOﬁ S3HAYUMOCTHU IIpU pCain3dalnin O6pa3OBaTeJ'IBHBIX
(I)YHKI_II/Iﬁ npeameTa «XUMHUS» TPAAULIUOHHO OTHOCAT (bOpMHpOBaHHe 3HAaHUHA OCHOB
XUMHYECKOM HAayKHU Kak obmactu COBpPCMECHHOT'O €CTECTBO3HAHMUA, HpaKTquCKOﬁ JACATCIIbHOCTH
YCJIIOBCKAa M KaK OJHOIo M3 KOMIIOHCHTOB MHpOBOfI KYJIBTYPBI. 33.,[[8.‘{8. npeamMeTa COCTOUT B
(I)OpMI/IpOBaHI/II/I CUCTEMBbl XHMUYECKMX 3HAHUN — Ba)KHEHIIHMX (I)aKTOB, HOHHTHﬁ, 3aKOHOB H
TCOPETHUYCCKUX HOHO)KCHHﬁ, AOCTYIIHBIX O606IJ.[€HI/II\/'I MHPOBO33PCHUCCKOI'O XapaKTEpa, sA3bIKa
HAaYKH, 3HAaHUHM O HAaYYHBIX MCTOJAX HU3YUYCHHA BCHICCTB U XUMHUUYCCKUX peaxunﬁ, a TaKXKC B
q)OpMI/IpOBaHI/II/I " pa3sBUTHU YMCHI/Iﬁ H CII0C000B ACATCIIBHOCTH, CBA3aHHBIX C IIJIAHUPOBAHUCM,
Ha6J'IIO,Z[eHI/ICM U [POBCACHHUCM  XMMHYCCKOTO OKCIICPUMCHTA, COGJIIOI[CHI/ICM mpaBHJI
0€3011aCHOTO 06paIJ_ICHI/I5I C BCIICCTBaAaMHU B HOBCCHHCBHOﬁ JKHU3HU. Hap;u:[y C OTUM 1ICIH
HU3YyUCHUA NTpcAMETa B MpOorpaMMe YTOYHCHBI U CKOPPCKTUPOBAHBI C y‘IéTOM HOBBIX
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MIPUOPUTETOB B CHCTEME OCHOBHOTO obmiero obpasoBanus. Ceroanss B oOpa3oBaHHH 0CO00
3HaYMMOM TMpPHU3HAETCS HANPABICHHOCTh OOY4YEHHsS Ha Pa3BUTHE U CaMOPa3BUTHE JMYHOCTH,
(dopmupoBanue €€ UHTEIIEKTa U 001IeH KyabTypbl. OOyueHHe YMEHHIO YYUTHCS U MPOJIOIKATh
cBO€ 00pa3oBaHME CaMOCTOSTEIBHO CTAHOBHTCS OJHOW M3 BKHEHIINX (QYHKIHHA y4eOHBIX
MPEIMETOB.

B cBs13u ¢ 3TUM TIpH M3yYEHUH MpPEeIMETa B OCHOBHOMW IIKOJIE JOMUHHPYIOIIEE 3HAUCHUE
nproOpeNu TaKue eI, KaK:

* popmMupoBaHNE MHTEIUICKTYAILHO Pa3BUTOM JTUYHOCTH, TOTOBOM K caMOOOpa30BaHMUIO,
COTPYIHUYECTBY, CAMOCTOSITEIILHOMY IPHHATHIO PEIICHWH, CIOCOOHOW aJanTHpPOBATBHCS K
OBICTPO MEHSIOIIUMCS YCIOBHSIM KHU3HH,

* HaNpaBJICHHOCTh OOYYEHUS Ha CHCTEMaTHYeCKOe NpPUOOIICHHE ydamuxcs K
CAMOCTOSITEIbHOW ~ TMO3HABATENBHOM  JEATENBHOCTH, HAYYHBIM  METOAaM  ITO3HAHWS,
(hopMUPYIOITUM MOTHUBAIIMIO U PA3BUTHE CTIOCOOHOCTEN K XUMUU;

* oOecreueHue YCIOBUM, CMOCOOCTBYIOIIMX MPUOOPETECHUIO OOYYAIOIIUMHUCS OIBITa
pa3HOO0Opa3HOW NESTETHLHOCTH, TIO3HAHUS W CaMOIIO3HAHMS, KIFOYEBBIX HABBIKOB (KIIFOUEBBIX
KOMTIETEHIIHH ), HMEIOIINX YHHUBEPCAIbHOE 3HAYCHUE JIUIsl pa3IMYHBIX BUJIOB JEATEIBHOCTH;

* (opMupoBaHHEe YMEHHH OOBSICHATH W OLIEHUBATH SIBJICHHUS OKPYXAIOIIEro MHpa Ha
OCHOBAHWY 3HAHWH U OTBITA, TOJYICHHBIX TIPU U3YYCHUU XUMHUH,

* popmupoBaHue y 00yJarOIUXCsl TYMAaHHCTUIECKUX OTHOIICHUH, TOHUMAHUS IEHHOCTH
XAMUYECKAX 3HAHWUHU I BBIPAOOTKH SKOJOTUYECKH IIEIeCO00pa3HOro TOBEICHUS B OBITY U
TPYAOBOM NEITENBHOCTH B LIEJISIX COXPAHEHUSI CBOETO 3J0POBbS M OKPYKAIOWIEH MPUPOIHOU
Cpelbl;

* pa3BUTHE MOTHBAIIMM K OOYYEHHIO, CIIOCOOHOCTE K CAMOKOHTPOII U
CaMOBOCIIMTAHUIO Ha OCHOBE YCBOEHHUs OOIIEYEIIOBEYECKUX IEHHOCTEH, TOTOBHOCTH K
0CO3HAaHHOMY BBIOOPY MPO(UIIA U HANTPABIEHHOCTH JTaIbHEHUIIIETO 00yUCHUSI.

MecTo yueOHOro npeaMera « XuMHUsD B y4eOHOM IUIaHe
B cucreme oOmero oOpa3oBanus «XuMHsS» TpU3HAHA OO0S3aTEIBHBIM YICOHBIM
MpeAMETOM, KOTOPBIM BXOAWT B COCTaB MpeAMeTHOW oOmactn «EcTecTBeHHO-Hay4YHbBIC
MpeIMeThD». YUeOHbIM IUIaHOM Ha e€ u3yueHue otBeAeHo 70 yueOHbIX 4acoB — 2 4 B HEZEIIO B
8 KJ1acce COOTBETCTBEHHO.

Conep:xanne 00pa3oBaHus 0 rogamM o0yYeHuUs
(mpakTuyeckas 4YacThb Y4YeOHOTOo COJACp)KaHUS TIpeJAMETa YCHJICHa MaTepHuaibHO-
TEXHUYECKOH 0a3oi LOEHTpa «Touxka pocCTa» UCIIOJIB3YyEMOI'0 IJId pealn3anun 06p830BaTeHBHBIX
MporpaMM B paMKax IPErno/1aBaHus XUMHH )

8 KJIACC 2024/2025 y4eoHblii roj

BeepgeHve

Yro usyuaer xumus. [Ipocteie u croxHbie BemecTBa. CBOMCTBA BEIIECTB. XUMHUYCCKHIA
aneMeHT. POpMBbI CYIIECTBOBAHUS XUMHUYECKOTO 3JICMEHTAa. XUMUYECKUE SBJICHUS, UX OTINYNE
oT (u3nMvecKkux sBICHHUU. JOCTM)KEHUS XUMHHM W HMX IMPaBWILHOE HCIOJIb30BaHue. McTopus
BO3HUKHOBEHUS U Pa3BUTHUSI XUMHUHU. POJIb OTEUECTBEHHBIX YUCHBIX B CTAHOBJICHUH XMMUYECKOM
Haykd. OCHOBHbIC 3aKOHbI XuUMHH. OOIIee 3HAKOMCTBO CO CTPYKTYPOH TEpPHOIUYECKOM
TabmuIpl: nepuoabl u rpynmbl. Tabmuna JI.M. MeHnzaeneeBa kak CHpaBOYHOE TOCOOHME JUIS
MOJIyYCHHUsSI CBEJCHUN O XUMHUYECKUX OdiieMeHTax. OO003HaYeHHE XUMHUYECKUX JIIEMEHTOB.
[IpoucxoxxaeHre Ha3BaHWN XMMHUYECKHX JJIEMEHTOB. Tabnuia MeHzeneeBa Kak CIIPaBOYHOE
mocoOue /ISl MOJTyYCHUsT CBEJCHUN O XUMHUYECKUX DJIEMEHTaX. XuMHueckas Gpopmyra, UHICKC,
KOX(QPHIIMEHT: 3aMuCcu U uTeHne Gpopmys. Macca aTOMOB U MoJieKysl. OTHOCHUTENIbHAS aTOMHAsI
Macca. OTHocUTeNbHAsT MOJICKYJIsIpHas Macca. PacueT MaccoBOM JI0JIM XHUMHUYECKOTO DJIEMEHTA
no opmyse BemecTsa.

ATOMbI XUMUYECKUX 3/IEMEHT OB



Jloka3zarenbcTBa CIOXHOCTH CTpoeHusi atomoB. OmbiThl Pesepdopma. Ilmanerapnas
MOJIENIb CTPOCHMS aTOMOB. XAapaKTEpUCTHKAa HYKIOHOB. B3aMMOCBS3b NOHATHH: IPOTOH,
HEUTPOH, MaccoBoe uucio. COBpPEMEHHOE ONIPEACICHUE IMOHATUS «XUMHUYECKHHM 3JIEMEHT».
W3meHeHust, MpOUCXOJAIIME C YUCIOM IIPOTOHOB, 3JIEKTPOHOB U HEHTPOHOB B COCTABE aTOMOB
XMUMHMUYECKUX D3JEMEHTOB. M30Tombl, Kak pa3HOBUAHOCTb AaTOMOB OJHOIO  3JIEMEHTA.
XapaxkTepucTuka 31eKTpoHOB. CTpoeHue 3JIeKTPOHHBIX 000JI0UeK aTOMOB 3ieMeHTOB. [loHsaTue
O 3aBEpUICHHOM M HE3aBEPLUICHHOM 3JIEKTPOHHBIX (SHEPreTUYECKUX) ypoBHAX. PacmoiioxeHue
AJIEKTPOHOB HAa DHEPreTUYECKUX YPOBHSX, aTOMbl METAJUIOB M HeMeTauloB. LoHbl
MIOJIOKUTEIbHBIE U oTpuLaTenbhble. [lonsTHe noHa. MoHbl, 00pa3oBaHHbBIE aTOMaMU METAJUIOB U
HemetauioB. [loHsTHEe 00 MOHHOW CBSI3M, CXeMBbl OOpa30BaHMS MOHHBIX COeAUHEHHU. CXeMbl
o0pa3oBaHusl MOJIEKYJ. DJEKTPOHHBIE W CTPYKTypHbIe (opmynsl. KoBaneHTHas mossipHas u
HeToJsipHas XuMudeckue cBsi3u. CxeMbl oOpazoBanus Monekyn coequaenuii (HCI, H20, NHz u
Ip.). DIEKTPOHHBIE U CTPYKTYypHbIe (Gopmynbl. Cxembl 0Opa30BaHUS JBYXaTOMHBIX MOJIEKYJ
BOJIOpPOJIa, XJOpa, Cephbl, a30Ta W Jp. ODIEKTPOHHbIE M CTPYKTypHbIe (popmynbsl. KpaTHocTh
XUMHUUYECKON CBsI3U. [loHATHE O MeTamMyeckou cBsi3U. EnuHas mpupoa XMMHYECKOW CBSI3H.
[lonsitTue 00 arom-uonax. [loHsTHe 00 0OOOIIECTBIEHHBIX 3JIEKTpOHAX. BrinoiaHeHue
yIpa)XxHEHHH, MOATOTOBKA K KOHTPOJIBHOM padoTe.

[NMpocThle BeLlecTBa

XapakTepucTUKa IOJ0KEHHSI DJIEMEHTOB-METa/NIOB U HemeTauioB B llepmonnyeckoii
cucreme. CtpoeHue ux aromMoB. DPHU3MYECKHE CBOMCTBA METAUIOB M HEMETAJIOB — IMPOCTHIX
BemecTB. PacueT OTHOCUTENBbHOM MOJIEKYNIIpHON Macchl (TMOBTOpeHHE). AJIOTpomnus Ha
npuMmepe oJioBa, Qocdopa, Kuciaopoga u yriepona. KomudecTBo BeliecTBa M €AWHHUIBI €T0
U3MEpEeHUs: MOJIb, MUJITUMOJIb, KuiioMouib. [locTosiHHas ABoraapo. Pacuer MoJieKynsspHBIX Macc
BEIIECTB MO HX XuUMUYecKUM ¢opMynamM. MuuMMossipHas W KUJIOMOJSIpHAsE MAaccChl.
BrinonHeHue ynpaxxHEHUH ¢ UCIOJIb30BAHUEM MOHATHM «IIOCTOSIHHAsA ABOTAIpO», «KOJIMYECTBO
BEIIIECTBA», «Macca», «MoJigpHas Macca». (O000mieHHe W 3aKkperuieHHe 3HAHUW 10 TeMe
«KonuuecTBo BeriecTBa», pelieHrne SKCIepUMEHTaNbHbIX 3a1au. [loHsTHe 0 MossipHOM 00beMe
razoB. HopmanbHbie ycinoBuSA. MUJUTMMOJISPHBIA W KWJIOMOJISIpHBIH 00beM. BrimonHeHue
VIOpaXHEHU € MCIOJIb30BAHUEM TOHATUN «MOJSPHBIH 00BEM», «KOJHMYECTBO BELIECTBAY,
«Maccay, «MoJigpHas Macca».0060011eHre U 3aKkperuieHne 3HaHui Ha TeMy «MoJipHbIi 00beM
ra3oBy, pelIeHHe dKCIepUMEHTAIbHBIX 33/1a4.000011eHne U cucTeMaTu3anus 3HaHuil. Pemienue
3a/1a4 ¥ YNPaXHEHUW C UCTIOJIb30BAHUEM MOHATHA «KOJIMYECTBO BEIIECTBAY», «MOJISIPHAs Maccay,
«MOJISIPHBIN 00beM», «TIOCTOSTHHAsT ABOTa/Ipo».

COG,EI,MHGHVIFI XUMNYECKUX INEMEHT OB

[lonsitne o crenenu okucieHus. OnpenenceHUE CTENEHU OKUCICHUS IO (dopMyiam
coenunenuii. CoctaBnenue (Gopmyn OMHAPHBIX COCAMHEHUH, OOIUI CrMocod WX Ha3BaHUHU.
Oxcuppl. CoctaBnenue ux Gopmyn u HazBanuid. Pacuetsl mo dopmynam. CoctaB U Ha3BaHUs
OCHOBaHUH, ux kinaccudukanusa. Pacuersl o popmynam ocnoBanuii. IIpencraButenu: NaOH,
KOH, Ca(OH)2Pacuersi mo dopmynam ocHoBaHuit. COCTaB W Ha3BaHHUs KHUCIIOT, HX
knaccudukanus. Pacuerst mo Qopmymnam kucnoT. [lpeacraBurenu kucnot.Pacuersr mo
dbopmynam kucnot. CoctaB U Ha3zBaHus coJiedd. Pacuetsl mo dopmynam coneit. [IpeacraBurenu
coneit: NaCl, CaCOs, Caz(PO4),. Pacuersl no dopmynam comeii. IIpoBepounas padora 1o
OCHOBHBIM KJlaccaM HEOpraHM4YecKuX BellecTB. PacueTbl mo (opmynaaM OCHOBHBIX KJIacCOB
HEOpPraHM4ecKuX BemecTB. AMQOTepHble M KpHCTalJIMuecKue BemlecTBa. Kpucrammmueckue
pemeTku. [ToHATHA O MEXMOIEKYIIPHOM B3aUMOJEHCTBUN U MOJIEKYJIIPHON KPUCTAJLINYECKON
pemerke. CBOMCTBa BEIIECTB C 3TUM TUIOM pemeTkd. CBONCTBA BEUIECTB C PA3HBIM TUIIOM
KPUCTAJITIMYECKUX PELIETOK, UX MPUHAIEKHOCTb K Pa3HBIM KJ1accaM coeIuHEHU. B3aumMocBs3b
TUIIOB KPUCTAINIMYECKUX PEIIETOK U BUAOB XUMUUECKON CBs3U. IIOHATHSA O YMCTOM BellecTBE U
cMmecH, ux omnuus. [IpuMepsl KUIKUX U ra3000pa3HbIx cMecell. CriocoObl pa3ziesieHus: cMecei.
[TonsiTHS O MONMM KOMIIOHEHTa cMecH. BhIuuclieHHe ee B CMecH M pacdeT Macchl MM o0bema
BEIIECTBA B CMECH M0 ero joJje.Penienue 3a1au 1 ynpaXHeHUH Ha pacyeT JOJIH (MacCOBOM M



00BEMHOM) U HAXOXKJCHHE Macchl (00beMa) KOMIIOHEHTa CMeCH. BBITIONHEHUE YIpaKHEHUN |
peuieHue 3aaay.

N3mMeHeHMs, NponcXoasLLne ¢ BELLECTBaMu

CriocoObl OYMCTKH BEIECTB, OCHOBAHHBIE Ha WX (HU3UUECKUX CBoicTBax. Ouucrka
MUTHEBON BOABI, meperoHka Hedru. lloHATHE O XUMHUYECKHX SBIICHUSAX, WX OTIUYHE OT
¢usnueckux. [lpu3HaKku W YCIIOBHS TPOTEKAaHWS XUMUYCCKUX peaknuii. Peakmus ropeHus.
KonnuecTBeHHass CTOpOHAa XMMHUYECKUX PEakUui B CBETE yueHus 00 aToMax M MOJEKYiax.
3HavyeHHe 3aKOHA CcOXpaHeHusi macchl BemiecTB. Poss M.B. JlomonocoBa u /. JlanmbroHa B
OTKPBITUM W YTBEP)KICHUM 3aKOHA COXpaHEHUs Macchl BemlecTB. lloHATHE O XuUMHYECKOM
YpaBHEHHH Kak 00 yCIIOBHOW 3aITUCH XMMHUYECKOH PEaKIMH C MIOMOIIBI0 XUMUYECKUX (HOpMYIIL.
3HaueHue HHJAEKCOB U Ko3(duuuentoB. CocTaBieHUE YpaBHEHUH XMMMUYECKUX pEaKIUil.
Pemenune 3azay Ha HaxoXKIEHHE KOJMYECTBA, MacChl WM oObeMa MPOAYKTa pEaKLUUU II0
KOJIMYECTBY, Macce WIM 00beMY MCXOJHOIO BellecTBa. Te e pacyeTsl, HO ¢ UCHOJIb30BaHUEM
MOHATHS «J0JIs1» (MCXOJHOE BEIIECTBO JaHO B BUJAE PacTBOpPa 3a/laHHOM KOHIEHTpALUM HIIN
COJIEP’KUT ONPEIEIIEHHYIO J0JI0 puMeceil). Perienre skcnepuMeHTalbHbIX 33134, 3aKpeIIeHHe
3HaHUN MO TeMe «XuMudeckue ypaBHeHUs». CyIIHOCTh peakUuil pa3joKeHUs U COCTaBJICHUE
YpPaBHEHUN pEaKUWi, MPOJCIIAHHBIX yduTesneM. [IoHATHE O CKOpOCTH XMMHYECKUX pPEaKIHil.
Karamuzatopsr, depmentsr. CymHocTh peakinuii coenuHeHus. CocCTaBlIeHWE YpaBHEHUUH
peakuuii, nmpoAeNaHHbIX yuutesneM. CylHOCTh peakuuid 3amenieHus. CocTaBIE€HUE ypaBHEHHM
peakumii, NpOJENaHHBIX ydUTENeM. P aKTHBHOCTMMETAJUIOB, €r0 MCHOJIb30BaHUE IS
MIPOTHO3UPOBAHUS BO3MOXKHOCTH MPOTEKAHUS peakUuil MexXay MeTaljlaMd M pacTBOpaMu
KHUCIJIOT. Peaknuy BBITECHEHHsI OJTHUX METAJUIOB M3 PAacTBOPOB MX COJIEH JPYrUMHU METAJUIAMH.
CymHocTh peakuuii ooMeHa. CocTaBlieHHE YpPaBHEHUN pEaKIMi, MPOJEIaHHBIX YYUTEJIEM.
Peakuuu HelTpanuzanuu. Y CIoBUs TEUCHUSI PEAKIIMN MEXIY pacTBOpaMu KHUCJIOT, WIEIOYEH U
cojiel 0 KOHIA. Tumbl XUMUYECKHX peakuui (Mo MPU3HAKY «UUCIO M COCTaB MCXOJHBIX
BEIIECTB M MPOAYKTOB pEaKIUu») Ha IMpUMEpe CBONCTB BOJbL. Peakuus pasznoxeHus —
ANIEKTPOJIN3 BOJbl. Peaknuu coeauHeHHs — B3aMMOJICHCTBHE BOJBl C OKCHUAAMHM METAIJIOB U
HeMeTauioB. [loHsTHe «ruapokcuabl»y. Peakuuu 3amemieHuss — B3aUMOJACHCTBHE BOJIBI C
LIEJIOYHBIMU U IIEJIOYHO3EMENbHBIMU MeTamamMu. Peakiuu oOMeHa (Ha mpuMepe THIpoju3a
cyibdaTa amOMUHUA M KapOuna kanbuus).Pemenue 3amau u ynpaxHenuil. Ilonroroska k
KOHTPOJILHOU padoTe.

MpocTelime onepaumm ¢ BelecTBamMm (XMMUYECKUI NPaKTNKyM)

[IpaBuna TexHuku O€30MACHOCTH HpU OOpalIEHUH C JTAOOPATOPHBIM 000PYIAOBAHHUEM,
pu paboTe B KaOMHETe XUMHUHU. 3HAKOMCTBO C JJabopaTopHbIM 00opynoBaHnueM. OuU3nyecKue u
XUMUYECKUE peakuuu npu ropeHnu cpeun.KadecTBeHHBINM cocTaB mouBbl. Cpena MOYBEHHOTO
pactBopa. AHanu3 Boabl. [Ipo3pauHocts BonblLIIpu3HaKM XMMUYECKHMX pEaKLMil: BblAEICHUE
rasa, BbIIIaJICHUE OCaJKa, M3MeHeHue LBeTa BemiecTB. KauectBenHsle peakiuu.lIpurorosnenue
pacTBOpa caxapa M pacueT ero MaccoBOM J0JM B PacTBOPE.

PacTBopeHue. PacTBopbl. Peakuyum  MOHHOro  obmeHa.  OKUCIUTENbHO-
BOCCTaHOBUT €/1bHbIE peaKUnNn

PactBopbl. ®u3nueckas M XUMHUYECKass TEOPHUsl pPAacTBOPOB. TeEIJIOBBIE SIBICHUSA IPHU
pacTtBopeHuu. ['WapaTsl W KpUCTAJJIOTUAPATHI, KpUCTAUIM3alUMOHHAs Boda. HacwinieHHsIe,
HEHACBIIICHHbIE, MEPECHIIIEHHBIE PAaCTBOPbL. XOPOIIO PAacCTBOPUMBIEC, MaJIOpPAaCTBOPUMBIE U
MPaKTUYECKH HEPACTBOPHUMBIE BEIIECTBA. DIIEKTPOIHUTHI U HEAIEKTPOIUTHI. IIEKTPOIUTHYECKAS
JUCCOIMals U accouuanus. MexaHus3M IUCCOIMAIMU BEIECTB C PA3JIMYHBIM THUIIOM CBSI3U.
CreneHsp ANeKTPOIUTHYECKON nucconnanuu. CUabHbIE U caadble IEKTPOIUTHI. DICKTPOIUTHI U
HEIJNEKTPOJUThL. MeXaHu3M [HWCCOLMAlMM BEIIECTB C pPa3Ju4yHbIM THUIIOM CBs3H. CTeneHb
ANEKTPOIUTHYECKON Auccoruai. CuinbHbIe U cradble dMeKTpoauTsl. Moubl. CBOIICTBA HOHOB.
Knaccudukarus HOHOB MO COCTaBy (MPOCTHIE U CIOKHBIE), MO 3apsAay (KaTHOHBI U aHHOHBI), 110
HAJIMYUIO0 BOJHON 00OJIOUKH (THUAPOTUPOBAHUE M HETHIPOTHUpOBaHHE). OCHOBHBIC TOJOKEHUS
TO/M. Peakuuu B BOAHBIX PacTBOpax 3IEKTPOIUTOB. HeoOpartumblie u oOpaTHMblE peakKIIHU.
MounekyngpHoe W HMOHHOE ypaBHEHHE peakuuii. Peakuun woHHOro o6OmeHa. Peakiumn
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Heiirpanmzanuu. Kucnorel. Mx knmaccudukanus mo pasauuHbIM Ipu3HakaMm. OnpezeneHue
KHUCJIOT KaK 3JIEKTPOJMTOB, UX Auccoluanus. B3aumonelcTBre KUCIOT C METAJUIAMM, YCIOBUS
TE€YEHUs ITUXPEAKLMM. DJIEKTPOXUMHUYECKUM PsJi HaNpshDKEeHUs MeTauioB. B3ammoneiicTBue
KHCJIOT ¢ OKCHUAAMHM METAJUIOB U OCHOBaHMAMM. Peakumm HeWrpanusauuu. B3ammopeiictsue
KHUCJIOT C COJIIMHU. 3allMCh YPaBHEHUN PeaKMil (MOJEKYISIPHBIX U MOHHBIX) C UCIOJIb30BAHUEM
TabIUIBl  pacTBOpUMOCTH. OmpeneneHne OCHOBAaHMM KaK d3JIEKTPOJIMTOB, MX JUCCOIHMAIHS.
Krnaccudukanuss OCHOBaHWN 10 pa3WYHBIM TpH3HAKaM. B3anMojaelcTBHE OCHOBAHHHA C
KuciaoraMu (moBTOpeHue). B3aumopeiictBue 1menouel ¢ cosnssMu  (pabora ¢ Tabnuuen
pacTBOPUMOCTH) U OKCHJaMU HeMeTaysioB. Pa3noxkeHue HepacTBOpUMbIX ocHoBaHHil. CocTaB
OKCHJIOB, UX Kiaccu(ukanys. CBOICTBa KUCIOTHBIX U OCHOBHBIX OKCUIOB. Onpenenenue coye
KaK »JJIEKTPOJHUTOB, WX auccommanus. Knaccupukamus coneil. B3ammopelicTBue couneit ¢
MeTajulaMi, OCOOCHHOCTHM S3THUX pEaklIUid W B3aUMOJICHCTBUE cojied ¢ coyisiMu (paboTa ¢
TaOnuIe  pacTBOPUMOCTH). BzaumopeiictBue cojied ¢ KUCIOTAaMH W IIEJIOYaMH
(noBTopenue).llonaTue 0 reHeTUYeCKOil CBA3M U F€HETUYECKUX pAaX METAJIOB U HEMETAIJIOB.
Paznuunble mnpu3zHaku Ki1acCUPUKAIMM XUMHUYECKUX peakiuil. OrmpeneneHue CTeneHen
OKHCIIEHHUS DJIEMEHTOB, 00pa3yloIINX BelecTBa pa3iuyHbiX kiaaccoB. Peakiuu OBP. Ilonstue
00 OKHCIMTENE U BOCCTAHOBUTENE, OKUCICHUN U BOCCTAHOBJIEHUU. PerieHne pacueTHbIX 3ajau
[0 YpPaBHEHHUSM, XapaKTEPU3YIOLIUM CBOMCTBA OCHOBHBIX KJIACCOB COEIMHEHUH, U BBIMOJIHEHNE
OCHOBHBIX KJIaCCOB COEJMHEHHMH JTOro IUIaHa Ha TeHEeTHYecKylo CBs3b. lloaroroska k
KOHTpOJIbHOU padoTte. Torosast KoHTpoJibHas padoTa.

Me>KknpeamMe T Hble CBA3N

Peamusanuss MexXnpeaIMETHBIX CBA3€H NpH UW3ydeHHMH xumun B 8 ©W 9 Kkiacce
OCYILECTBIISICTCS. Yepe3 HCMOJb30BaHUE KaK OOLIUMX €CTECTBEHHO-HAy4YHBIX MOHATHH, Tak U
MOHATHUM, SABJISIIOIIMXCS CHCTEMHBIMM JJIS1 OTACIBHBIX NIPEAMETOB €CTECTBEHHO-HAYYHOIO LIMKJIA
OOmire ecTeCTBEHHO-HAy4YHbIE MOHATHS: HaydyHbId (DakT, TMIOTE3a, 3aKOH, TEOpHs, aHaJIu3,
CHHTE3, Kiaccu(uKauus, NEpUOJUYHOCTb, HAOIIOJEHNUE, OHKCIEPUMEHT, MOJEIUPOBaHHUE,
U3MEpEHUe, MOJeNb, SBJICHUE, IMAPHUKOBBIM 3(deKr, TexHosorus, Marepuansl DPusnka:
MaTepHs, aToM, IEKTPOH, NPOTOH, HEUTPOH, HMOH, H30TOIl, PaJHOaKTUBHOCTb, MOJCKYJa,
NIEKTPUYECKUH  3aps, MPOBOAHMKM, IOJIYNIPOBOAHMKM, JUIIEKTPUKH, (POTOIIEMEHT,
MHAMKATOp, BELIECTBO, TeNO, O00BEM, arperaTHoe COCTOSIHME BEILeCTBa, Tra3, pacTBOD,
pacTBOPUMOCTb, KpHCTA/LIMYECKass pELETKA, CIUIaBbl, (PU3MUECKUE BEJIWYMHBI, €IUHHULIbI
U3MEpEHUs, KOCMUYECKOE MIPOCTPAHCTBO, MJaHeTsl, 3BE31bl, ConHue. buosorus: gorocunres,
IbIxaHue,  Ouocdepa,  3KocHcTeMa,  MHHEpaJbHbIE  yIHOOpEHHs,  MHKPOAJIEMEHTHI,
MakKpoO3JIEMEHThI, IHUTaTeNbHbIE BellecTBa ['eorpadus: arMmocdepa, ruapocdepa, MHUHEPAIbI,
TOpHBIE IOPOJIbI, ITOJIE3HBIE UCKOTIAEMBIE, TOILIMBO, BOJHBIE PECYPCHI.

Ilnannpyembie pe3yibTaThl OCBOEHUS] Y4eOHOI0 MpeaMeTa

JINyHOCTHbIE  pe3ynbTaTbl  ObOyyawowmiica  MOAYYUT  BO3MOXKHOCTb [/
thopMuMpoBaHUS CNeayoLLnX MMYHOCT HbIX YY1:

® ONpCACIICHNEC MOTUBALIUU U3YYCHU A yqe6H0r0 Matepualia;

° OLCHUBAHUEC YCBAUBACMOT'O yqe6H0r0 Marepurajia, HUCXO0AA U3 COLOUAJIBHBIX U
JIMYHOCTHBIX I_ICHHOCTGI\/’I;

° IMOBBIICHHUEC CBOCTO O6pa30BaTCJIBHOFO YPOBHA W YPOBHA TOTOBHOCTHU K
HU3YUCHUIO OCHOBHBIX HUCTOPHUYICCKUX CO6]’:>ITI/II7I, CBA3AHHBIX C PAa3BUTHUCM XUMHUHU U O6IJ.[€CTBa;

° 3HAHUC MTPaBUJI TIOBCACHUSA B I11)63B]E:I‘{al‘/’IHLIX CUTYyalluAX;

° OILICHMBAHUE COLIMAIFHOM 3HAUNMMOCTH HpO(I)CCCHfI, CBA3aHHBIX C XI/IMHCI>'I;

° BJIAICHUC TIpaBUJIaMU 0€30I1acHOro 06paH_ICHI/I$I C XMMHYCCKHMMHU BCUICCTBAMHU H

O60py,Z[OBaHI/IeM, MMPOABJICHUC JKOJOTHYECKOM KYJIBTYPBI.

MeTanpeame THbIe Pe3yNbTaT bl



PeryasituBHbIC

Ob6yuarowuiicss ROIYYUM B03MONCHOCb OJisl POPMUPOBAHUSA CAEOVIOUWUX PECYAMUSHBIX
YVI:

. LeNenoiaraiie, BKIIOYas IOCTAHOBKY HOBBIX IeNel, mpeoOpa3oBaHue
MIPAaKTUYECKOW 337a4d B IIO3HABATENIbHYIO, CAMOCTOSITEIBHBIM aHAIW3 YCIOBHUW JIOCTMIKCHUS
LM Ha OCHOBE Y4€Ta BBIJICJICHHBIX YUHUTEIEM OPHUEHTUPOB ACUCTBHUS B HOBOM Y4eOHOM

Marepuaie;
® IJIAHUPOBAHUC ITYTH JOCTUKCHUSA Heﬂef/'l;
® YCTAHOBJICHHUC LCJICBBIX HNPHOPHUTCTOB, BBIACICHUC AJIBTCPHATUBHBIX CII0Cc000B
JOCTHIKEHHMS TIeJTH ¥ BBIOOP Hanboiee 3pPeKTHBHOTO criocoba; * yMEeHHE CaMOCTOSITEIIEHO

KOHTPOJMPOBATh CBOE BpEMsI U YIIPABJIATh UM; * YMEHHUE NIPUHUMATh PEIIeHUs B MpoOIeMHON
CUTYallNH;

. MOCTaHOBKA YYEeOHBIX 3aJa4, COCTaBJICHHE IUIaHA U TOCJIEIOBATEILHOCTH
e CTBHIA;

. opraHu3aius pabo4ero MecTa Mpu BBHITTOJTHEHUH XUMHUUYECKOTO SKCTICPUMEHTA;

. MMPOTHO3UPOBAHKUE PE3YIbTATOB OOyUEHHUsI, OIEHUBAHUE YCBOCHHOTO MaTrepuaa,

OIIEHKa Ka4yecTBa M YpPOBHS IMOJIyYEHHBIX 3HAHWM, KOPPEKIHs IJaHa U crocoba NeHCTBUS MpU
HeobOxonumocTH . [lo3HaBaTenbHble O0ydaromuics NOTYIUT BO3MOXKHOCTD ISl (POPMHUPOBAHUS
CIeAyIoNIMX Mo3HaBaTelbHbIX Y'Y /1

. TIOMCK U BBIJIeTICHUE HUH(POPMAIIHH;

. aHaJM3 YCIOBUU M TpeOOBaHWI 3a/1a4yu, BHIOOP, COMOCTaBIEHHE W 0OOCHOBaHUE
croco0a pereHus 3aa4u,

. BBIOOp Hambosiee d(PPEeKTUBHBIX CIOCOOOB PEHICHHS 33aa4d B 3aBUCUMOCTH OT
KOHKPETHBIX YCIIOBUH;

. BBIJIBIDKEHHUE U 000CHOBAHHE TUTIOTE3bI, BRIOOD crocoba €€ MpoBepKu;

. CaMOCTOSITENIbHOE CO3[aHhe ajJropuTMa JAEATEIbHOCTU NpPU PEHICHUH MpodiieM
TBOPUYECKOT'O U TIOMCKOBOTO XapakTepa;

. YMEHHMsI XapaKTepU30BaTh BEIIECTBA 110 COCTaBY, CTPOEHUIO U CBOWCTBAM;

. OTHCBIBaHUE CBOMCTB: TBEPBIX, KHUJKUX, Ta3000pa3HbIX BEIIECTB, BbIICICHUE UX
CYILIECTBEHHBIX PU3HAKOB;

. n300pakeHre COCTaBa MPOCTEHIINX BEIIECTB C MOMOIIbI0 XUMUUYECKUX (GOpMYIT U
CYIIHOCTH XMMHUYECKUX peakUuil ¢ TOMOIIbI0 XUMHUYECKUX YpaBHEHUM;

. IpoBeJcHIE HAOMIOIEHUH, ONMCAaHNE IPU3HAKOB U YCJIOBUH TEUEHHS] XUMUYECKUX

peaKHHfI, BBIIIOJITHCHHUE XUMHUUYCCKOI'0 3KCIIEPUMEHTA, BBIBOABI HA OCHOBE aHaJIM3a Ha6HIO,Z[eHHﬁ
3a JOKCIICPUMCHTOM, PpCIICHUC 3aa4, IOJIYYCHUC XUMHYECKOM I/IH(i)OpMaI_II/II/I M3 Pa3JIMYHbIX
HCTOYHHKOB,

® YMCHHEC OPraHHU30BbIBATb UCCIICAOBAHUEC C LICJIBIO IIPOBECPKU I'MIIOTE3;
® YMCHHC ACJIaTh YMO3AKJIKOUCHUA (I/IH,I[YKTI/IBHOG H 110 aHaJ'IOFI/II/I) U BBIBOJHBI,
® YMCHHC 00BEKTHUBHO OLICHHUBAThH I/IH(1)OpMaI_II/IIO O BCIICCTBAX M XHUMHYCCKHUX

nporeccax, KpHTUYECKH OTHOCUTBCS K IICEBJIOHAYYHOU HH(POPMALIUK.

KOMMYHMK&TVIBHble

Obyuyarowuiica  nonyuum  GO3MOJMCHOCMb 01 (PopMuposanus  cieoyioujux
KoMmyHukamuenolx Y'Y/

° IMOJIHOC U TOYHOC BBIPAKCHUC CBOUX MBICJIEM B COOTBETCTBHUM C 3aJadyaMH H
YCJIOBUSAMH KOMMYHUKAIINH,
° AICKBATHOC UCIIOJIB30BAHUEC PCYCBLIX CPCACTB [UId Y4YaCTHA B JUCKYCCHUU U

apryMEeHTalluu CBOEH MO3UIMH, YMEHUE MPEICTABIATh KOHKPETHOE CO/IEp’KaHUe C COOOIIeHnEM
€ro B MMCbMEHHON U YCTHOHM (opme, orpeieieHHe Crioco00B B3aUMOICHCTBHS, COTPYAHUYECTBO
B [IOMCKE U cOope HH(popMaIHy;



. oTIpesieNieHne CrocoO0B B3aMMOJICUCTBUS, COTPYAHUYECTBO B IOHWCKE M cOope
uHbOpMalMY, YYacTHE B JHUajiore, IJIAHUPOBAHUE OOMMX CHOCOOOB paboThHI, MPOSBICHHUE
YBa)XKUTEIBbHOTO OTHOLIEHUSI K IPYTUM YHAIUMCS;

. ONMCAHUE COJEPKAHUS BBIIOJHIEMBIX JEMCTBUM C LEIbI0 OPUEHTUPOBKH B
IIPEIMETHOIPAKTUYECKON IEATEIBHOCTH;

. YMEHHMSI YUUTHIBATh Pa3Hble MHEHUS U CTPEMUTHCS K KOOPAMHALMU Pa3IUUHBIX
MO3ULMHI B COTPYAHUYECTBE;

. dbopMmymupoBaTh COOCTBEHHOE MHEHWE W TO3HIMIO, apryMEHTHPOBATh U
KOOPJIMHUPOBaTh €€ C MO3MLUAMHM NApTHEPOB B COTPYAHMYECTBE IPU BBIPAOOTKE OOLIETO
pelLIeHNs B COBMECTHOM J€SITEIbHOCTH;

. OCYILIECTBIISATh  B3aUMHBIH  KOHTPOJIb M  OKa3blBaTb B  COTPYAHUYECTBE
HEOOXOMMYIO B3aMOTIOMOIITb;

. IJIaHUPOBATh 00IIKE CcrOCOObl pabOThI; OCYIIECTBISATh KOHTPOJb, KOPPEKIIHIO,
OIICHKY JeWCTBUI MapTHEPA, YMETh YOEKIaTh;

. HCII0JIb30BATh a/I€KBaTHBIE SI3bIKOBBIE CPEACTBA JJISl OTOOpaKEHUS CBOUX YYBCTB,
MBICJIEH, MOTUBOB M MOTpPEOHOCTEN; 0TOOpakaTh B peur (omucaHue, 0ObICHEHHE) COACpKAHUE
COBEpIIaeMbIX JEHCTBUHN, Kak B (hopMe TpOMKOH COLMATU3MPOBAHHOMN peuH, Tak U B (opme
BHYTPEHHEU peun;

. pa3BUBaTh KOMMYHUKATUBHYIO KOMIIETEHIIMIO, MCIIOJIb3Yys CpPEACTBA YCTHOM U
MMCbMEHHOM KOMMYHHMKAlMM TpH paboTe ¢ TeKcTaMu Yy4yeOHHMKa U JOTMOJHUTEIbHOU
JUTEPaTypoil, CIIpaBOYHBIMHM TaOIMIIAMH, MPOSBISATH TOTOBHOCTh K YBaXEHHIO WHOM TOYKHU
3peHus Ipu 00CYKIEHUH Pe3yJIbTaTOB BHIMOJIHEHHON pabOTHI.

MNpeamMeTHbIMK pe3ynbTaTamu U3ydyeHns npeaMmeTa «Xumua» B 8 Knacce ABNATCA
crnefyoLme YMeHUS:

1. B nosnasamenwvhotui cghepe:

AaBaTb OIPCACIICHHA HN3YYCHHBIX MOHATHI: BEIECTBO (XI/IMI/I‘ICCKI/Iﬁ 3JICMCHT, aTOM, HOH,
MOJICKYJIa, KpUCTAIJIMYECKasA pCUICTKA, BEIICCTBO, MPOCTHIC U CJIOXKHBIC BCIICCTBA, XUMHUYCCKaA
(bOpMy.]'Ia, OTHOCHUTEJIbHAasd aTOMHas MacCa, OTHOCHUTECIIbHAasA MOJICKYJIsApHasd Macca, BaJICHTHOCTbD,
OKCHJbI, KHCJIOTBI, OCHOBAaHMH:, COJIn, aM(bOTepHOCTI), HHIHUKATOop, HepI/IO,I[I/I‘leCKI/Iﬁ 3aKOH,
IICPUOUYICCKasd cucrema, nepuoandecKasd Ta6J'II/II_Ia, HN30TOIIbI, XHUMHNUYCCKas CBA3b,
SJICKTPOOTPULIATCIBHOCTD, CTCIICHb OKHUCJICHHA, BJIGKTpOJ'II/IT); XUMHNYCCKas p€aKknus

(XumMuyeckoe  ypaBHEHHE, FEHeTHYeCKass  CBSI3b,  OKHCIEHHE,  BOCCTAaHOBJICHUE,
ANIEKTPOJIUTUYECKAs JFCCOLIAIuS, CKOPOCTh XUMHYECKON peaxium);
* OINHUCHIBATh JIEMOHCTPAI[MOHHBIE U CAMOCTOSITEIbHO MPOBEICHHBIE IKCIEPUMEHTBI, UCIOIb3YS
UIs ~ 3TOTO €CTECTBEHHBIM (pycckui, pONHOM)  s3BIK M S3BIK  XHUMHUU;
OMHCHIBATh U pPa3IUyaTh HM3YyYEHHBIE KIACChl HEOPraHWYECKHUX COCAMHEHUN, MPOCThIE U
CIIOXKHbBIE BEIIIECTBA, XUMHYECKUE peakuuu;
KIIaCCU(PHUIIPOBATH U3yYEHHBIE 00BEKTHI u SIBJICHUS;
HAOMOJaTh JAEMOHCTPUPYEMBIE M CAMOCTOSATENBHO MPOBOAMMBIC OIBITHl, XUMHUYECKUE
peakuuuy, IIPOTEKAIOLINE B IIPUPOJE " B ObITY;

ACJIaTb  BBIBOJABI MW YMO3AKJIKOUYCHUA U3 Ha6J'IIO,Z[eHI/II7I, HU3YUCHHBIX XHUMHYCCKUX
SaKOHOMepHOCTeﬁ, MMPOTrHO3UPOBATH CBOMCTBaA HCU3YUCHHBIX BCHICCTB IIO0 QaHAJIOTHUU CO

CBOMCTBaMH U3yUYCHHBIX;
CTPYKTYpUpPOBaTh M3YYEHHBIH MaTepual M XUMHYECKYI0 HH()OpPMALUIO, MOIy4YEeHHYIO M3
JIPYrux HCTOYHUKOB;
MOJICJIMPOBAaTh CTPOCHHUE AaTOMOB 3JIEMEHTOB IEPBOTO — TPETHEro MEPUOJIOB (B pamMKax

M3yUYEHHBIX MoJIoKeHuii Teopun 3. Pesepdopaa), cTpoeHne npocTeHIIuX MOJIEKYI.

2. B yennocmHo-opueHmayuoHHou cgepe:



aHAJM3UPOBaTh M OICHMBATH TOCIEACTBUS ISl OKPYKAIOLIeH cpeasl OBITOBOM
MIPOU3BOJICTBEHHON JEATEILHOCTH YEIIOBEKA, CBA3aHHOM ¢ MepepaboTKOM BEIIECTB.

3. B mpyoosoti cghepe:
* MIPOBOJIUTH XUMHUYCCKUI KCTIEPUMEHT.

4. B chepe bezonachocmu dicusHeOesimenbHOCmU:

* OKas3bIBaThb HepBon IIOMOIIIb HpI/I OTpaBJIeHI/IﬂX, oXorax u I[pyTI/IX TpaBMaX, CBA3aHHBIX
BELIECTBAMU U JaOOPATOPHBIM 000PYJOBaHUEM.

OITUCBIBATH CBOﬁCTBa TBépIII)IX, KHUIAKHUX, F33006pa3HI)IX BEIICCTB, BBIACIAA HX
CYIIECTBCHHBIC TTPU3HAKH;

* XapaKTepU30BaTh BEIIECTBA IO COCTaBY, CTPOCHHWIO W CBOMCTBaM, YCTaHABJIMBATH
HpI/I‘-II/IHHO-CJ'IeI[CTBeHHI)IG CBs3U MC)K]Iy JaHHBIMHA XapaKTepI/ICTI/IKaMI/I BEUICCTBA,

hd paCKpBIBaTB CMBICJT OCHOBHBIX XUMHUYCCKUX HOH?ITI/If/'I «aTomM», «MOJ'ICKYJ'Ia»,
«XUMHUYECKHHA DJIEMEHT», «IPOCTOE BEIISCTBO», «CJIOXKHOE BEIIECTBO», «BAJICHTHOCTHY,
WCIOJIb3YS 3HAKOBYIO CUCTEMY XUMUU;

* U300paXkaTh COCTaB NPOCTEHIINX BELIECTB C IOMOIIBI0 XMUMHUYECKUX (opmyn u
CYI_HHOCTI) XUMHUYCCKUX peaKuHﬁ C ITIOMOIIIBKO XUMHUYCCKUX ypaBHeHHfI;

® BBIYUCIIATH OTHOCI/ITCJ'II)HyIO MOJ'IeKy.TIﬂpHyI-O nu MO.]'ISIpHYIO MacCChl B€HOICCTB, a TaK¥XKE€
MAacCOBYIO JIOJIFO XHMHYECKOTO 3JEMEHTa B COCJWHEHUSAX IS OIEHKA HX MPaKTHICCKOU
3HAYUMOCTH,

® CpaBHI/IBaTI) 110 COCTaBy OKCHAbI, OCHOBAaHUs, KMCJIOTHI, COJIU,

® KJ'IaCCI/I(bI/II_[I/IpOBaTI) OKCHUJbI 1 OCHOBAHUA 110 CBOﬁCTBaM, KHCJIOTHI 1 COJIA T10 COCTaBy;

* [T0JIB30BATHCS JTAOOPATOPHBIM 000PYIOBAaHUEM M XHMHYECKOH MOCYIOM;

* POBOJIUTH HECIIOKHBIC XUMUYECCKHE OIBITHI M HAOIOJCHHUS 32 U3MCHECHUSMHU CBOWCTB
BEIIECTB B MpoOIlecCe WX MPEBPANICHHM; COOMIOAAaTh IMpaBWIa TEXHUKH OC30TaCHOCTH IPH
MPOBEJICHUHU HAOJIIOACHUI 1 OTIBITOB;

* pa3auYaTh AKCICPUMEHTAIBHO KHCJIOTHI M MIEIOYH, TONB3YICh HWHIWKATOPAMH;
0CO3HaBaTh HEOOXOJUMOCTH COOJIOIEHUS Mep 0€30MacHOCTH MPH OOpPAIIEHUH C KUCIOTaMU U
[IET0YaMHU.

* pacKpbIBaTh CMBICIT IIeproandeckoro 3akoHa /. 1. Menneneesa;

* OIMCBIBATh W XapaKTEPHU30BaTh TaONHYHYIO (OpPMY TECPHOIUYECKOW CHUCTEMBI
XHMHYECKUX DJIEMEHTOB;

* XapaKTepU30BaTh COCTAB aTOMHBIX SJIEp W PACHpPEICIICHHE 4YHCIa JJIEKTPOHOB 1O
AJIEKTPOHHBIM CJIOSIM aTOMOB XHMHYECKHX JJIEMEHTOB MAaJbIX IICPHUOJIOB IEPHOIUICCKON
CHUCTEMBI, a TAK)KE KaJIHs U KaJbIUs,

* pa3In4aTh BHbI XUMHUYCCKOW CBSI3HM: HOHHYIO, KOBAJICHTHYIO MOJIIPHYIO, KOBAJICHTHYIO
HETIOJISIPHYIO U METAJNTUYECKYIO;

* U300pakaTh 3JICKTPOHHO-UOHHBIC (DOPMYJIbI BEIIECTB, 0OPa30BAHHBIX XUMHUYCCKHUMH
CBSI3SIMH PA3HOTO BHUJIA;

* BBISIBJIATh 3aBUCUMOCTb CBOMCTB BEIIECTB OT CTPOCHHUS MX KPHCTAUIMYCCKUX PEIIETOK:
MOHHBIX, aTOMHBIX, MOJIEKYIIIPHBIX, METAJUIMYECKHUX;

* XapaKTepU30BaTh XMMHUYECKHUE DIIEMEHThl U WX COCIWHEHHUS Ha OCHOBE MOJIOKECHHUS
AIIEMEHTOB B MIEPUOAUYECKON crCcTeMe H 0COOEHHOCTEN CTPOSHHSI UX aTOMOB;

* XapaKTepU30BaTh HAYYHOE U MUPOBO33PEHUYECKOE 3HAUCHUE MEPUOINIECKOTO 3aKOHA U
MEePUOTUYECKON CUCTEMBbl XuMHuYeckux »snemeHToB J[. V. MeHneneeBa; ¢ 0OBACHATH CYyTh
XUMHYECKUX MPOIECCOB U UX MPUHIMITUATIBLHOE OTINYHE OT (PU3NUECKUX;

* Ha3bIBATh MIPU3HAKHU U YCIOBUS MPOTEKAHUS XUMUUYECKUX PEAKITUIL;

* YCTaHABIIMBATh MPHUHAICKHOCTh XUMHYECKON pEeakiMd K ONpPEAeTIEHHOMY THITY II0
OJIHOMY M3 KJIAacCHU(IMKAIMOHHBIX MPHU3HAKOB: 1) MO YMCIy W COCTaBy MCXOIHBIX BEIIECTB U
MPOJIYKTOB peakuuu (peakiuy COCTUHEHHs, pa3jOoXKEeHUs, 3aMelIeHuss W OoOMeHa); 2) mo
BBIJICTICHUIO WM TOTJIOMIEHUIO TeIJIOTHl (Peakluu 3K30TePMUYECKHE U SHIAOTEPMHUYECKUE);
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3) 10 M3MEHECHHUIO CTENCHECH OKHUCICHHS XMMHUYECKHX DIIEMEHTOB (PEaKIM¥ OKHCIUTEIbHO-
BOCCTaHOBHTEJIbHBIC); 4) TIO 0OPATHMOCTH TIporiecca (peakiuu 00paTUMbIe U HEOOPATUMBIE);

* COCTaBJIITh YPABHEHUS 3JIEKTPOJUTUYECKOW JMCCOLMALMUA KUCIOT, IIEJIOYEH, COJIeH;
MOJIHBIE W COKpAaIIEHHBIE WOHHBIE YpPaBHEHHUS peakiuii oOMEHa; ypaBHEHHS OKHCIUTEIHHO-
BOCCTAHOBUTEIIbHBIX PEAKIIUI;

* POTHO3UPOBATH MPOIYKTHI XUMUYECKUX PEaKIHid 110 (hopMysiaM/Ha3BaHUSAM UCXOIHBIX
BEIIECTB; ONPEACIATh UCXO/IHBIC BEIIeCTBa M0 (hopMyliaM/Ha3BaHUSM TPOJTYKTOB PEAKIIHH;

* COCTaBJIITh YPAaBHEHHUS PEAKIIMI, COOTBETCTBYIOIIUX MOCIIEIOBATEIBLHOCTH ((«IICTIOYKEY)
MpeBpaIeHUN HEOPTraHUYECKUX BEIIECTB PA3TMUHBIX KJIACCOB;

* BBISIBJISITH B IPOIIECCE DKCIEPUMEHTA NMPHU3HAKH, CBUICTEIILCTBYIOIIUE O MPOTEKAHUU
XUMHUYECKON PEAKIINU;

* [IPUTOTOBJIATH PACTBOPBI C ONPEAEIEHHON MaCCOBOM JI0JIEW paCTBOPEHHOTO BEILIECTBA;

* OMPENENIATh XapakTep Cpellbl BOAHBIX PACTBOPOB KHUCIOT W INEJIOYEH M0 W3MEHEHHIO
OKpacCKU UHIUKATOPOB;

* MPOBOJNTH KAaUYECTBEHHBIC PEAKIIUU, MMOATBEPKIAIONINE HAIMYUE B BOJIHBIX PacTBOpax
BEIIIECTB OT/CJIbHBIX HOHOB

* ONIPENEINISITh MPUHAUIKHOCTh HEOPTaHWYECKUX BEIIECTB K OJHOMY M3 HW3YYCHHBIX
KJIACCOB/TPYIIIT: METAJUTBI K HEMETAJIIIbI, OKCUJIbI, OCHOBAHUSI, KUCIIOTHI, COJIH;

* COCTaBJIATH (POPMYJIBI BEIIECTB 110 MX Ha3BAHUSM;

* OMPEEISTH BAJICHTHOCTD U CTETIEHb OKUCIICHUS YJIEMEHTOB B BEII[ECTBAX;

* COCTaBJIITh (OPMYJIBI HEOPTAHUYECKHX COCAMHEHUN TO BaJECHTHOCTSIM M CTEIEHSIM
OKHCJICHHUS JIEMEHTOB, a TAK)KE 3apsilaM MOHOB, YKa3aHHBIM B TaOJIHUIE PACTBOPUMOCTH KHCIIOT,
OCHOBAHHH U COJICH;

* OOBSICHIATH 3aKOHOMEPHOCTH M3MEHEHHs (PU3NUECKUX U XUMUYECKUX CBOMCTB MPOCTHIX
BELIECTB (METAJUIOB M HEMETaJUIOB) M HMX BBICHIMX OKCHUIOB, OOpa30BAaHHBIX 3JIEMEHTaMU
BTOPOT'O U TPETHETO MEPUOJIOB;

* Ha3bIBaTh OOIIME XMMHYECKHE CBOMCTBa, XapakTepHble [UIsi TPYINI OKCHUIOB:
KHCJIOTHBIX, OCHOBHBIX;

* Ha3bIBaTh OOIME XHMHYECKHE CBOMCTBA, XapaKTEpHbIE Uil KaXXJIOro M3 KIJIacCOB
HEOPraHUYECKHUX BELIECTB: KUCIOT, OCHOBAHUH, COJIEH;

* IPUBOJIUTHh  MPUMEPBl  pEaKUM, MNOATBEPKIAIIUX  XUMHYECKHE  CBOMCTBA
HEOPraHUYECKHUX BELIECTB: OKCUAOB, KUCIIOT, OCHOBAHUI U COJIEH;

* ONPEJENATh BEIIECTBO-OKUCIUTEIb M BELIECTBO-BOCCTAHOBUTEIb B OKHCIUTEIBHO-
BOCCTAHOBUTEJIbHBIX PEAKLIMSIX;

* COCTaBJISITh OKUCIUTEIbHO-BOCCTAHOBUTEIBHBINA OallaHC (7151 M3YUYEHHBIX PEaKIHii) 1Mo
MPEAJIOKEHHBIM CXEMaM pEaKIIUii;

* IPOBOJUTH  JAOOPATOPHBIE OMBITHL, IMOATBEPXKAAIOIINE XUMHUYECKHE CBOMCTBa
OCHOBHBIX KJIACCOB HEOPTraHUYECKUX BEIIECTB;

TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC (70 YACOB)

HassaHwue Tema ypoka OCHOBHbIe BUAbI feATeNbHOCTN | Mcnosb3oB
pasgena 0byyaroLmxcs aHve
obopynosa
HUS
LeHTpa
«Touka
PocTa»
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BeegeHue (54)

1.Ilpeomem xumuu.

Caymanue 0ObSICHEHUH yIUTEIS.

Bewecmaa. CamocrositenpHas paboTa ¢ yueOHUKOM.
OOBbsicHeHrEe HAOTIOJACMBIX SIBJIICHU.
2.Ilpespawenus
pespaty Pabota ¢ pa3garo4HbIM MaTepUAIIOM.
eeujecms. Ponb N
Caymanue oObSICHEHUH yIUTEIS.
Xumuu 6  JHCU3HU
CaMocrosTenpHas padoTa ¢ y9eOHUKOM.
yenoseKd.
3.Kpamkuii  ouepk | Ciymanue oObsSICHEHUIH YUUTEIS.
ucmopuu pazeumusi | CaMocToATeNbHAs padoTa ¢ y4eOHUKOM.
Xumuu. Or6op W cpaBHEHHME Marepuaia Io
HECKOJIbKUM HCTOYHHKAM.
4.11CXD J.U. | Cnymanue 0ObSICHEHUN YUUTEIIA. HaTtunk
Menoeneesa. 3naxku | CamocTosiTenpHas padoTa ¢ yaeOHUKOM. | BBICOKOMU
XUMUYECKUX Pabora ¢ Tabnuneit Menneneesa. TeMIeparyp
971eMEeHMO8. Paborta ¢ kapToukamu. bI, JlaTumk
TEeMIIEpPaTyp
BI
TJTATUHOBBIHN
5. Xumuueckue
Anamuz Gopmyi.
Gopmyno.
OmuocumenvHas Pemenne TEKCTOBBIX KOJIMUECTBEHHEIX U
AMOMHAA u | KAUCCTBCHHBIX 3a1a4.
MONEKYNAPHASL Crnymranue 0ObsICHEHUH YUUTETIS.
Maccenwl. Paborta B mapax.
PaboTa B rpynmax.
ATOMBI 1. OcHosnvie JaTunk
PaGora ¢ pa3gatouyHbIM MaTepHaioM. .
XUMUYECKUX | ceedenust 0 o BBICOKOM
Cnymanue 0ObsICHEHUI yUUTes.
3/1EMEeHT 0B CMpOoeHuU amomos. TeMIeparyp
CaMmocTrosTenpHas paboTa ¢ yaeOHUKOM.
(8u) Hzomonbi. b, Jlarymk
TeMIIeparyp
Bl
IIJIATUHOBBIN
2. Cmpoenue | Cnyimanue oObsICHEHUN yIUTEIS.
91eKMPOHHBIX CamocTrosTenpHas paboTa ¢ yaeOHUKOM.
obonouex amomos. | Padbora ¢ Tabnuieit Meneneesa.
HWzmenenue yucna | Pabora ¢ kapToukamu.
91eKMPOHOB Ha | PaboTa B mapax.
BIY. Pabora B rpynmnax.

3. Hounas cease.

Caymanue 0ObSICHEHUH yauTes.
Pemrenne nocraBieHHbBIX 33/1a4.
Pabora ¢ yueOHUKOM.

Pabora B mapax.

Pabora B rpynmnax.

4. Craymanue 0ObSICHEHUH yauTes.
Bzaumooeticmsue PaGora ¢ Tabmuneit Menneneena.
amomos Pemienne 3amauy.

2/1eMeHmOoB- PaGora B mapax.

HeMemasnos Pabota y mockwu.

Medncdy coOoll.

5. Kosanenmnas

PaGora c Pa3sgaTOYHbIM MATCPUATIOM.

12




Xumudeckas Ce43b.

Caymanue 0ObSICHEHUH yIUTEIS.
CamocrositenpHas paboTa ¢ y4eOHUKOM.

6. Memannuueckas
XUMUYECKAS CEA3b.

Pabora ¢ pa3gaTouHBIM MaTepPHAIOM.
Craymanue 0ObSICHEHUH yUUTEIIS.
CamocrosiTenpHas paboTa ¢ y4eOHUKOM.

7. Obobwenue u
cucmemamu3ayust
BHAHUUL .

PaboTa B mapax.

Pabora B rpynnax.

Pemenue 3apau.

IIpoBepka Mosy4eHHbIX 3HAHUU.
[ToaroToBKa K KOHTPOJILHOU paboTe.

8. Konmponvhas

Pemienue 3aganuii KOHTPOIBLHOU pabOTHI.

paboma Ne [.
MpocThl 1. IIpocmuie aT4YHK
POCTbIE P Paborta ¢ pa3gaTouyHBIM MaTepHUaIoM. A .
BewecTBa (7 | sewecmea - . BBICOKO
Cnymanue 0ObsICHEHUI yUUTENs.
Y) Memainvl u TeMIepaTyp
CamocrosTtenbHas paboTa ¢ y4eOHUKOM.
HemMemaiabi. pl, Jlarumk
AnHanus oumook.
Ananuz o TeMIeparyp
. AHanu3 KOHTPOJIBHOM pabOTHI.
KOHMPOIbHOU BI
Pabora Hazx omrmOkamu. .
pabombi. TJIATHHOBBIN
Pewrenne 3anau.
— HM3MEpeHne
TeMIepaTyp
BI TIEPEXOJIOB
AJUTOTPOTIHBI
X
Mo U pUKaII
51 CephI;
U3MEpeHUe
TeMIepaTyp
bl TIJIABJICHUS
BEIIICCTB.
2. Konuuecmeso
Ananus Gopmyi.
sewecmsa.

Pemenne TEKCTOBBIX KOJIMYECTBEHHBIX U
KayeCTBEHHbIX 3a/1a4.
Crnyiranue 0ObsSICHEHUH YUUTEIIS.

3. Pewenue 3a0au .

Ananuz ¢popmyi.

Perienne TEKCTOBBIX KOJIMYECTBEHHBIX U
KaueCTBEHHBIX 3aj1au.
Caymanue 00bSICHEHUH yauTesl.

4. MounspHuoiii
0bvem 2a3086.

Ananuz ¢popmyi.

Pemenne TEKCTOBBIX KOJIMYECTBEHHBIX U
KayeCTBEHHBIX 3a/1a4.
Caymanue 00bsICHEHUH yIUTeNs..

5. Pewenue 3a0au.

Ananuz ¢popmyi.

Pemenune TEKCTOBBIX KOJIMUYECTBEHHBIX U
KayeCTBEHHBIX 3a/1a4.
Craymanue 00bSICHEHUH yIUTeNs.

6. Obobwenue u
cucmemamu3ayust

Pabora B mapax.
Pabora B rpynmnax.
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3HAHUU NO 2lase
«IlIpocmule
seuecmaea.

Pemenue 3apau.
[IpoBepka noay4yeHHbIX 3HAHUU.
IToaroToBka K KOHTPOJILHOM paboTe.

7. Kommponvnasa
paboma Ne 2.

Peuienue 3aganuit KOHTPOJIBHOM pabOTHI.

CoeanHeHusA
XUMUNYECKNX
3/1EMEHT 0B
(15 v).

1. Cmenenb
oKucnenus. Ananus
KOHMPOIbHOU
pabomei.

Crnymanue oObSICHEHUH yIUTEIS.
CamocrositenpHas paboTa ¢ yaeOHUKOM.
Pabora ¢ Tabnuneit Menneneesa.
Pabota ¢ kapToukamu.

2. Baorcnetiwue
Kaaccol  OUHAPHLIX
COeOUHeHUll .

PaboTa ¢ pa3naTouHbIM MaTepHAIOM.
Cnymanue 0ObSICHEHUI yUUTEs.
CamocTosiTenpHas paboTa ¢ yaeOHUKOM.

3. Ocnosanus. P Hatauk pH
aboTa ¢ pa3IaTOYHBIM MaTEPUAIIOM.
Cnymanue 0ObsICHEHUI yUUTENs.
CamocTosiTenpHas padoTa ¢ ydeOHUKOM.
4. Ob6obwenue u | Pabota c pa3naTOUYHBIM MaTEPUATIOM.
cucmemamu3zayus. | Penienue 3anad.
SHAHU. 3akperuieHUe 3HaHUM 10 TEME.
5. Kucnomur. Cnymanue 0ObsICHEHUI yUUTesl. Hatuuk pH
CamocTtosTenpHas padoTa ¢ yaeOHUKOM.
OTtbop ™ cpaBHeHHE MaTepuaia [0
HECKOJIbKAM HCTOYHUKAM.
6. Obobwenue u | Pabora ¢ pa3gaTOUYHBIM MaTEPHAIIOM.
cucmemamu3zayusi | Pemenue 3anad.
SHAHUII. 3akperuieHHe 3HaHUM 110 TEME.
7. Conu. Crnymanne 0ObsSICHEHUH YIUTETIS. Hatuuk pH

CamocrosTenbHas padoTa ¢ y4eOHUKOM.
OTtbop ™ cpaBHeHHE MaTepuaia [0
HECKOJIbKUM HCTOYHUKAM.

8. Obobwenue u

PaboTa ¢ PasaaTOYHbIM MAaTCpUAJIOM.

cucmemamu3zayus | Pemienue 3anad.
3HAHUI. 3akperuieHUe 3HaHUM 110 TEME.
9. Obobwenue u | Pabota ¢ pa3naToYHbIM MaTEPHATIOM.
cucmemamu3zayus | Pemienue 3anad.
3Hanuul 06 | 3akperuieHre 3HaHH 1o TeMe.
OCHOBHBIX KIACCAX
Heop2aHu4eckux
sewecms.
10.

PaGota ¢ pa3gaTo4HbIM MaTepUaAIOM.
Kpucmannuueckue .

Crnymanue oObsICHEHUI yIUTes.
peutemxu.

CamocrosiTenbHas paboTa ¢ y4ueOHUKOM.
12. Yucmuie | Cnymanue 0ObsCHEHUN YUUTEIS.

eewecmea u cmecu.

CamocrosTenbHas paboTa ¢ yueOHUKOM.
OT1Oop ™ cpaBHEHME MaTepuajga IO
HECKOJIbKUM HCTOYHHKAM.

13. Maccosas u
obvemHas oonu
KOMNOHEHMO8
cmecu.

Ananusz popmyi.

Pemenne TEKCTOBBIX KOJIMUYECTBEHHBIX U
KayeCTBEHHBIX 3a/1a4.
Crnymanue 00bSICHEHUH yIUTeNs.
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14. Pacuemui,
CEA3AHHbLE c
nouamuem «00Jsy.

Ananuz Gpopmyi.

Perienne TEKCTOBBIX KOJIMYECTBEHHBIX H
Ka4eCTBEHHBIX 33]1au.
Caymanue 00bSICHEHUH yIUTEIIsL.

15. Koumponvnas

Pemienue 3aganuii KOHTPOJIBHOM pabOTHI.

paboma Ne 3.
13meHeHus, 1. Duzuyeckue
Paborta ¢ pa3gaToyHBIM MaTepUaIoOM.
NPOUCXOAALLN | a61eHUs 6 Xumuu. .
Caymanue oObSICHEHUH yIUTEIs.
e C | Ananus
. CamocrositenpHas paboTa ¢ y4eOHUKOM.
BELLLECTBAMU | KOHMPONbLHOU
(12 v). pabombi.
2. Xumuueckue | Cnymanue 0ObSICHEHUN yUUTEs.
peaxkyuu. CamocTrosTenpHas padoTa ¢ yaeOHUKOM.
OT6op W cpaBHEHHME Marepuaga IO
HECKOJIbKUM HCTOYHHUKAM.
3. Xumuueckue | Cnymanue 0ObsICHEHUN yUUTEs.
VPAaGHeHUsL. CamocTtosTenpHas paboTa ¢ yaeOHUKOM.

Otbop W CcpaBHEHHE Marepuaia o
HECKOJIbKUM UCTOYHUKAM.

4. Pacuemwvr no A
Hau3 GOpMyII.
XUMUYECKUM
YPABHEHUAM. Pemenne TEKCTOBBIX KOJIMYECTBEHHEIX U
KayeCTBEHHbIX 3a/1a4.
Crnymanne 00bsICHEHUH YUUTETIS.
5. Pacuemwvr no
Anamus Gopmyi.
XUMUYECKUM
YPABHEHUAM. Pemenne TEKCTOBBIX KOJIWYECTBEHHEIX U
KayeCTBEHHbIX 3a/1a4.
Crnyiranue 00bsICHEHUH YUUTEIIS.
6. Peaxyuu
PaGora ¢ pa3gaTo4yHbIM MaTepHalIoM.
PA310HCEHUS. .
Cnymanue 0ObsICHEHUI yUUTEs.
CamocTosTenpHas paboTa ¢ ydeOHUKOM.
7. Peaxyuu
PaGota ¢ pa3gaTo4yHbIM MaTepUaIOM.
COCOUHEHUSL. .
Cnymanue oObsICHEHUI yIUTEs.
CamocTosTenpHas paboTa ¢ yaeOHUKOM.
8. Peaxyuu | Cnymanue oObsCHEHUN YUUTEIIS.
3ameuyeHusl. CamocrosTenpHas paboTa ¢ yaeOHUKOM.
Otbéop u cpaBHeHHME MaTepuaiga [0
HECKOJIbKMM UCTOYHUKAM.
9. Peaxyuu | Cnymanue oObsCHEHUN yUUTEIS.
obmena. CamocrosTenbHas paboTa ¢ yueOHUKOM.
OTbéop u cpaBHeHHME MaTepuaiga [0
HECKOJIbKMM UCTOYHUKAM.
10. Tunwi
PaGota ¢ pa3gaTo4HbIM MaTepHaIOM.
XUMUYECKUX .
g Crnymmanue oObsICHeHHI yIUTels.
peaxyuii Ha
. CamocTrosTensHas paboTa ¢ y4eOHUKOM.
npumepe  c80Ucme
800bL.
11. 0Ob606wenue | Pabota B mapax.
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3HAHUU NO meme

Pabora B rpynmax.

«H3menenus, Pewenne 3anau.
npoucxooawue ¢ | [IpoBepka moyrydeHHBIX 3HAHUH.
gewecmeamuy. [ToaroToBKa K KOHTPOJBHOH paboTe.
12.  Koumponavnas | Pelmienue 3aanuii KOHTPOJIbHOM pabOTHI.
paboma Ne 4.
MpocTeliwne | 1. Ipakxmuueckas
P P HaGnrogenne  3a  JgeMOHCTpalUsMH
onepauuu ¢ | paboma Noj. S
B TBaMn | Ilpuemvi ' .
eLiec eca " g OObsicCHEHNE HAOIIOAACMBIX SIBJICHUM.
XUMWNYECKUWN | obpawyenus c
( pawy [TocTaHOBKa OTBITOB YIS AEMOHCTpPAIIAN
NpaKTUKyM) | zabopamopHuim KIaccy
4). 060py00BaHUEM. ' .
(54) Py BrImioTHeHUE IPaKTHYECKOW pabOTHI.
2. Ilpakmuueckas Hatunk
Habmronenune 3a JEMOHCTPALUSIMU
paboma  Ne2 — TeMIeparyp
Habmooenue  3a ' o Bl
. . OO0bscHeHrEe HAOII0TaEMBIX SIBJICHUH. .
2opsueti ceeyoll. TUTATHHOBBIH
A [TocTaHOBKa OTBITOB YIS AEMOHCTpPAIIAN
KJiaccy.
BoinosnHeHne npakTuyeckoil paboThl.
3. Ilpaxmuueckas Jatuuk
Habmronenne 3a JEMOHCTPAIMSIMHU .
paboma  Ne3 — BBICOKOWTEM
Ananuz  nousbl u ' . neparyp i,
5 OO0bsicHeHNe HAOMIOAAeMBIX SIBICHUM. i
800bl. aTYnK
[TocTaHoBKa OMBITOB IJIsi IEMOHCTpPALIUU
KIIACCY TeMIeparyp
' . bl
BrinonHenue npakTuyeckoi paboThl. .
MJIATUHOBBIN
—H3MepeHue
TeMIeparyp
Bl B
mporecce
00yueHus
nprueMam
BbIIAPUBAHU
1 BOAbl U3
00pa31oB
MOYBBI.
Jatuuk pH —
pH -
U3MepeHue
BOJIOPOJTHOTO
nokasareJs
BBITSDKKU
pacTtBopa
TTOYBHI
4.  Ilpaxmuuecxasn Jaruuk
Habmionenne  3a  JAeMOHCTpalusMu .
paboma  Nod R— BBICOKOU
Ipusnaxu ’ . TeMIepaTyp
OObsacHeHnne HAOMIOJAeMbIX SBJICHUH.
XUMUYECKUX bI, JlaTumk
g [TocTaHoBKa OMBITOB IS AEMOHCTpPALIUU
peaxyuil. Kiaccy TeMIIepaTyp
' o Bl
BrinoHeHne mpakTuyeckoi paboThl. .
TTATUHOBBIH,
Jaruuk pH —
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MPU3HAKU
peakuuid 1o

M3MEHEHUIO
cpebl
(peakuus
HEHUTpaIu3arn
1n)
5. Ilpaxmuueckasn DIIEKTPOHHBI
P HaGmrogenne  3a  JAeMOHCTpalUsMH P
paboma No5. — e BECHI,
IIpuzomosnenue ' o Habo
P OObsicHEHNE HAOIIOAACMBIX SIBJICHUM. p
pacmeopa caxapa u nmabopaTopuu
[ToctaHoBKa OMBITOB ISl IEMOHCTpPAIIMHU
pacuem e2o KTaccy I'A
MAccosol  0onu 8 : .
Brinmonnenue nmpaktuueckoi paboThI.
pacmesope.
PacTBopeHue. | I.  Pacmeopenue. Pa6 Jlatuuk
aboTa ¢ pa3IaTOYHBIM MaTEPUATIOM. .
PacTBopbl. Pacmeopumocmyo O —"—— BBICOKOH
Peakuun seujecma 8 gooe. ] TeMrepar
4 u CamocrosTenbHas paboTa ¢ y4eOHUKOM. patyp
WOHHOr0 bl, Jlarumk
obmeHa. TEMIIEPaTyp
OkucnuTenbH BI
o- TJIATUHOBBIM
BOCCTAHOBUT — o
€/IbHblE TOPCHUIO
peakumn(11l CKa3aHO
Y) BBIIIIC,
2. J/IC. Ocnosnvie atuuk pH —
- ™ PaboTa ¢ pa3gaTouyHbIM MaTepuaIoM. ﬁ[ " p
NOJIOMHCEHUS .
Crnymanne 0ObsSICHEHUH YIUTETIS. 13) .
u 1307011
CamocrosTenbHas paboTa ¢ y4eOHUKOM. ya
3 Honnvie Keitot 1
: Anamus Gopmyi. OCHOBaHMI
VPAGHEHUSL. (cpena
PelieHre TeKCTOBBIX KOJTMYECTBEHHBIX U | \ P
KaueCTBEHHBIX 3a]1a4. pacTBopa).
Crnyianue 00bsICHEHUH YUUTEIIS. Harnk
4.. Kucnomsi, ux SNEKTPOIIPOB
lc;z'accu qbukauu,}z ) PaboTa ¢ pa3gaTouyHbIM MaTepuaIoM. ONHOCTH -
ceoticmed Cnymanue oObsICHEHUI yIUTes. M3ydeHHe
' CamocrosTenbHas paboTa ¢ y4eOHUKOM. | poBOAMMOC
5. Ocnosanus, ux
’ PaboTa ¢ pa3gaToyHbIiM MaTepHUaIOM. ™
Kiaccuguxayus  u pacTBOPOB

ceolicmaa.

Caymanue 0ObSICHEHUH yauTes.
CamocrosTenbHas paboTa ¢ y4ueOHUKOM.

6. Oxcuowvl, ux
Kiaccugpuxayus  u
ceoticmaa.

Caymanue 0ObSICHEHUH yauTes.
CamocrosTenbHas paboTa ¢ yueOHUKOM.
OT1Oop ™ cpaBHEHME MaTepuajga IO
HECKOJIbKUM HCTOYHHKAM.

7. Conu, ux
Kiaccugpuxayus u
ceoticmea.

Caymanue 0ObSICHEHUH yauTes.
CamocrosTenbHas paboTa ¢ yueOHUKOM.
OT1Oop ¥ cpaBHEHME MaTepuaiga IO
HECKOJIbKUM MCTOYHHUKAM.

8. [enemuueckas
CBs3b MmedHcoy
Knaccamu

Paborta ¢ pa3gaToyHbIM MaTepUaIoM.
Caymanue 0ObSICHEHUH yIUTeNs.
CamocrositenbHas paboTa ¢ y4eOHUKOM.
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eeuecme.

9. OxucaumenvHo-
80CCMAHOBUMEIbH
ble peakyuu.

Caymanue 0ObSICHEHUH yIUTEIS.
CamocrositenbHas paboTa ¢ yueOHUKOM.
Otbop u cpaBHEHHE Marepuaia [0
HECKOJIBKUM HUCTOYHHKAaM.

10. Obobwenue u

PaboTa B mapax.

cucmemamusayus Pabora B rpymnmax.
3Hanull no meme « | Pemenue 3amad.
Pacmesopenue. [IpoBepka 1noay4eHHBIX 3HAHU.
Pacmeopur. [ToaroToBka K KOHTPOJLHOU padoTe.
Peaxyuu  uonnozo
obmena. OBPy.
11.  Koumponvnas | Pemienue 3aaHuii KOHTPOJIBHON pabOTHI.
paboma Ne 5
BOWCTB 1. Tlpaxkmuueckas
CeoncTea P Habmronenne 3a JTEMOHCTPALUSIMU
ANEeKTPONNTO | paboma  Ne 6. —
B Honnwle peakyuu. ) .
(XMMUHECKU peary OO0bscHeHNE HAOIIOMAEMBIX SIBJICHUI.
[TocTaHOBKa OTBITOB YIS JAEMOHCTpPAIIAN
NpaKTUKyMm)
(@ ) KJIaccy.
BrinosnHenue npaktuyeckoit paboThl.
2. Ilpaxmuueckas aTYNK
P Habmronenne 3a JEMOHCTPAIMSIMHU A
paboma  Ne 7. — TeMIeparyp
Venosus i . Bl
OO0bscHeHNE HAOIIOMAEMBIX SIBJICHUI. .
npomexanust IUTATUHOBBIH
[TocTaHOBKa OTMBITOB U JEMOHCTPAIIUH
XUMUYECKUX KIIACCY
eaxkyuil Mmednco ' .
peary Y| Bumonuenue MPaKTUYECKON PabOTHI.
pacmeopamu
INEKMPOIUMO8 00
KOHUQ.
3. [lIpakxmuueckas atyuk pH
P HaoOmronenue 3a JNEMOHCTPALUSIMHU A p
paboma  Ne 8. —
Csouicmea xuciom ) .
5 > | OOpsIcHEHNE HAOMIOAAEMBIX SABJICHUM.
OKCUOO08,
. . | [loctraHOBKa OMBITOB TSI JEMOHCTPALIUH
ocHOB8aHUU U conell. KI1CCY
BrinmonHenne npakTuueckoi paboThI.
4. Ilpaxmuueckas
P HaoOmronenue 3a JTEMOHCTPAIUSIMHU
paboma  Ne 9. yauTens
Pewenue ) .
O0bsacHeHNEe HAOIIOTAEMBIX SIBJICHUHN.
IKCNEPUMEHMATIbH
P [TocTaHOBKa OMBITOB IS JEMOHCTPALIUH
bIX 3a0a. Knacey
BrinonHeHne npakTuyeckoi paboThl.
3akntoyeHne | 1.0606wenue u | Pabota B mapax.
(4y) cucmemamu3zayus | PaboTa B rpymnmnax.
3HAHUL no | Pemenne 3amad.

VUeOHUKY XUMuu 3a
8 knacc.

[IpoBepka nosydyeHHbIX 3HAHUU.
IToaroToBka K KOHTPOILHOM paboTe.

2.0600wenue u
cucmemamusayus

3HAHULL no
VUEOHUKY XUMUU 3a

Pabora B mapax.

Pabora B rpynmnax.

Pemenue 3apau.

[IpoBepka noayyeHHbIX 3HAHUN.
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8 knace. IToaroToBKa K KOHTPOJBHOHN paboTe.

3. Hmoeosas | Penienne 3ajanuii KOHTPOJIbHON paOOTBHI.
KOHMPOIbHAS

paboma no xumuu

3a 8 knacc.

4. Ananuz | Ananm3 ommoOOK.

KOHMPObHOU AHanu3 KOHTPOJIbHON pabOTHI.

pabomwvi. Paboma
HAO owubKamu.

PabGora naj omnOKamu.
Pemenwne 3amau.
Crnymanue 0ObSICHEHUH yIUTEIS.
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