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IlosicuuTe/ILHAS 3aNHCKA

PaGouas nporpamma o xumun st 8-9 kiaccoB paspaboTana Ha OCHOBE (heIepabHOro
r(l)\fl),gapcmem{oro obpasosarenasHoro cranaapra OO0, obpasosaresnsHoii nporpammel MBOY
«Maiiprynckas CIII Ne3» u mpuMepHO# IporpaMMbl [0 XHMHH, a Tak/Ke Ha OCHOBE aBTOPCKOM
yuebHoit mporpammsl O.C. I'abpuernsina.

Ha OGaze mentpa «Touka pocra» obecneuynBaeTcss peanu3alis 00pa3oBaTeIbHBIX
IPOrPaMM €CTECTBEHHO-HAYYHOH M TEXHOJOTHYECKOli HampasieHHOCTeil, pa3paboTaHHBIX B
COOTBETCTBMM C TpeGOBAHMSIMH 3aKoHOJATebcTBA B cepe 0oOpasoBaHus H € Y4ETOM
pexomenjaumii ®enepanbHoro omeparopa yueGHoro mpeamera «Xumusy. OOpasopatebHas
IporpamMMa Mo3BOJISET MHTErPHPOBATH Pean3yeMble MOJIXO0/IbI, CTPYKTYPY M COACPKAHHE NPH
opraHu3aiuu o6ydeHus XMMHH B 8—9 Kiiaccax, BHICTPOEHHOM Ha 0Oaze mo00ro M3 JOCTYIHBIX
y4eGHO-MeToMueckux kommiekcoB (YMK) . MUcnonp3opanue 000pynoBaHHSA «Touka
pocTay npu peanusanuu gaHHoi OIT no3Bosser co3xarh yClI0BHs:

° JUISL PACIIMPEHHs COIePKaHHs IIKOIBHOr0 XHMHYECKOTO 00pa3soBaHus;

JUIS TIOBBIIEHHsI TO3HABATE/BHONM AKTHBHOCTH OOYYarOIIMXCA B €CTCCTBEHHO-
Hay4YHOH o0nacTH;

e JUIS  Da3sBUTHS JMYHOCTH peGEHKa B Tpolecce OOYYeHHsS XHMHH, €ro
crnocoGHOCTeH, (OPMHpOBAHHA W YAOBICTBOPEHHS COLMAIBHO 3HAYMMBIX HHTEPECOB H
notpeGHOCTEi;

° juist paBoThl ¢ ONAPEHHBIMH IIKOJIBHUKAMH, OPraHM3allMH HX pasBUTHA B
Pa3IMYHBIX 061aCTAX 00Pa30oBATEIbHOM, TBOPYECKOH NEATEIBHOCTH .

OG6mas xapaKTepucTHKa y4eOHOro npeamera «XuMus»

XUMHUS KaK dJIEMEHT CUCTEMbl €CTECTBECHHBIX HAYK pacnpocrpaﬂnna CBOE BIHMSHHEC Ha
Bce 00J1acTH YeJOBEYECKOro CyILIECTBOBAHHS, 3ajajla HOBO€ BHICHHE MHpa, CcTaia
HEOTHhEMJIEMBIM KOMIIOHEHTOM MPIpOBOﬁ KYyJIbTYPBbI, HE0OX0IUMBIM YCJI0BUEM JKH3HH 00IIecTBa:
3HAHUE XUMHH CIIYXKHUT OCHOBOM  JUIst (bOpMPIpOBaHHSI MHPOBO33PEHHUS 4eJioBeKa, €ro
npe/ICTaB/IeHHIi O MaTePHATBHOM STMHCTBE MHPA; BAKHYIO pOJb UrparoT popMHEpyeMble XHMHUCH
HpeIICTaBHeHI/IH 0 B3auUMOINpEBpALICHUAX SHEpPrun H 00 HBOJIOLMM BEUIECTB B IIPUPOIEL]
COBpEMEHHAs XMMHUs HarpapjI€Ha Ha peueHue rJ100aIbHBIX np06neM YCTOquHBOFO pa3BUTHA
yeoBeYecTBa — CBHIPHEBOM, SHEPreTHYECKOM, [IHIIEBOM M SKOMOTHYECKOH Oe30TMacHOCTH,
l'IpO6IICM 3llpaBO0XpaH€HHﬂ. B YCJIOBUSAX BO3pacCTarOLIETO 3HA4YeHUs] XUMHUU B JKH3HH oOmrecTBa
C}’LIICCTBCHHO MOBBICHJIACH POJIb XUMHYECKOI'O o6pa3013aﬂml. B 1utaHe couHajM3aldd OHO
SBJISIETCS OJHHUM M3 yCHOBHﬁ d)OpMHpOBaHPlﬂ HHTEUIEKTa JIMYHOCTH H TapMOHHYHOI'O ed
p&BHTHﬂ. COBpCMeHHOMy YyeJIOBEKY XHUMHUUYECKHE 3HAHHS HEOOXOAUMBI IS [IpPlO6pCT€HP[5{
O6I.I.I€Ky.IIbTypHOI'O YpPOBHA, [103BOJISIFOLIIETO YBEPEHHO TPYAUTHCS B COoUMyMe€ H OTBETCTBEHHO
y‘laCTBOBaTL B MH0r006pa3H0171 SKM3HM 001IecTBa, JUIsi OCO3HAHHS BAYXHOCTH Pa3syMHOTO
OTHOLICHHS K CBOEMY 3/0POBBIO H 3/I0POBBIO JIPYTHX, K OKpY’KaloLieii PUPOHOH cpene, UL
FpaMOTHOFO MoBEJICHUS IIPH HCII0JIb30BAHUHU pa3INIHbIX MaTepuajioB XUMHUYECKHUX BEIIECTB B
I]OBCClIHeBHOFI JKU3HHA XHMMHUYECKOE o6pa30|3aﬂne B OCHOBHOH IIKOJIE SIBJISICTCS 0a30BbIM 10
OTHOULIEHHUIO K CHUCTEME o011ero XUMH4YECKOro oﬁpasoaam»m. I'Ioammy Ha COOTBETCTBYIOLIEM
eMy ypOBHC OHO peaﬂmye‘r [IpUCYIIHE OGIHCM)’ XUMHUYECKOMY o6pa3oaaﬂmo KJIIOYCBBIE
IIEHHOCTH, KOTOpBIC oTpaxaroT FocyﬂapCTBCHHble, 00LIeCTBEHHBIE H HH/IMUBHIyaJIbHBIC
noTpeGHOCTH, DTHM ONpEaeIAeTCH cymHocTh o0miell cTpaTern 00yueHHs, BOCIUTAHHS H
pa:mmuﬂ OGy‘lﬂlOU.lPlXCﬂ Cpe}lCTBaMH y‘{C6HOTO npeamera «XHMHUSI. I/I3yqe1me npeaMeTa:

1) cocobeTByeT (HOPMUPOBAHHMIO eCTECTBEHHOHAYUHOI KapTHHBI MHpA, AOCTHXCHHIO
obuieit 1 (byHKLlHOHa.HbHOﬁ FpaMOTHOCTH, JlaeT BO3MOXHOCTH JUIS1 caMOpa3BUHTHSL JIMYHOCTH.

2) BHOCHT BKIal B dopmupoBaHUe MBILIUICHHS 1 TBOPYECKUX criocoOHOCTEH
[10/IpOCTKOB, HaBBIKOB X CaMOCTOSITENIbHOI yueOHON JesATEIbHOCTH, JKCIIEPUMEHTABHBIX H
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HCCIICNI0BATEIbCKMX ~ yMEHMIl, HeoOXOAMMBIX Kak B TIOBCEIHEBHOH JKH3HH, Tak H B
npodecCHOHATBHOI e TeIbHOCTH;

3) 3HAaKOMHT cO CHeun(HUKOi Hay4HOrO MBIIUIEHHS, 3aK/Ia/IbIBaeT OCHOBBI LEIOCTHOTO
B3IJ15/1a HA €/IMHCTBO NPUPO/BI H YeJI0OBeKa, ABJISETCS OTBETCTBEHHBIM 3TanoM B ()OpMHPOBAHHH
€CTECTBEHHO-HAYYHON IPAMOTHOCTH MOJIPOCTKOB;

4) cnocobcTByeT (HOPMHPOBAHHIO HEHHOCTHOTO OTHOLIEHHS K €CTECTBEHHO-HAYYHBIM
3HAHWAM, K MPHPOJE, K YeNOBEKY, BHOCHT CBOH BKJai B O9KOJOrHYeckoe 00OpasoBaHHe
HNOJIPOCTKOB

Ha3sannble manmpaBieHus B 0OyyeHMM XHMHH O0CIIEUHMBAIOTCA  CHELM(PHKOMN
CONIEPIKAHMS Mpe/MeTa, KOTOPBIH SIBIISIETCS T€JarorHyeckH aaanTHPOBAHHBIM OTPAKEHHEM
0a30BOii HAYKM XHMHH Ha ONpeneIEéHHOM dTamne eé pa3BuTHA. Kypc XMMHH OCHOBHO#H MIKOJBI
OPHEHTHPOBAH Ha OCBOCHHE 00yYaIOIMMHCS OCHOB HEOPraHHYECKOH XHMHH H HEKOTOPBIX
NOHATHI U CBeJCHHH 06 OTAeNbHBIX 00beKTax opranndeckoit Xumuu. CTpYKTypa COAepKaHHs
npeaveTa cOPMHpOBaHA HAa OCHOBE CHCTEMHOro mojaxoia k ero msydenmio. Coxepianue
CKJIaJIbIBAETCS M3 CHCTEMbI IIOHSTHIA O XHMHYECKOM dJIEMEHTE H BEIIECTBE H CHCTEMBI OHATH
0 XuMHuecKol peakuuu. OO0e STH CHCTEMBl CTPYKTYpHO OpraHW30BaHbl IO TMPHHIHITY
IIOC/IeI0BATEILHOTO PA3BUTHS 3HAHMII HAa OCHOBE TEOPETHYECKHX MpEACTABICHHH pasHOro
YPOBHSI: aTOMHO-MOJIEKY/ISIDHOTO YY€HHS KaKk OCHOBBl BCEr0 €CTECTBO3HAHHs, YPOBHA
HepuoaHYecKoro 3akona J[. Y. MenzeneeBa Kak OCHOBHOIO 3aKOHAa XUMHH, YIEHHUS O CTPOCHHH
aToMa W XHMHYECKOI CBS3H, NPEJACTaBICHHN 00 21EKTPOIMTHYECKOH JHCCOLHALMHA BEIIECTB B
pactBopax. TeopeTHueckue 3HaHHs PACCMATPHBAIOTCA HA OCHOBE IMITMPHYECKH MOTYHCHHBIX H
OCMBICIEHHBIX (DAKTOB, DPa3BMBAIOTCS IIOCJENOBATEBHO OT OJHOrO YPOBHS K JIpyTOMY,
BBINOJIHSASA (YHKUMH OOBSCHEHHS H IPOrHO3MPOBAHHMS CBOHCTB, CTPOCHHS H BO3MOXKHOCTEI
PAKTHYECKOr0 NpPHMEHEHHs M TOJIyYeHHs H3ydaeMblX BewlecTB Takas OpraHH3ails
COZIepKaHUsl Kypca CNOCOOCTBYET MpPEICTaBIEHHI0 XHMHYECKOMH coCTaB/SIIONIEHl HaydHOH
KApTHHBI MHPA B JOTHKe €€ CHCTeMHOH mpuposbl. TeM caMbiM 00ecreunBacTes BO3MOKHOCTD
U151 GOPMHPOBAHHUS Y 0OYYAIOIIMXCS IEHHOCTHOTO OTHOLICHHS K HAyYHOMY 3HAHHIO M METOMAM
03HAHKS B Hayke. BaKHO Takxke 3aMETHThb, YTO OCBOCHHE COJEPIKaHHs Kypca MPOHCXOIHT €
NpHUBJeYeHHEM 3HAaHHH W3 paHee H3yYeHHBIX KypCoB: «Oxpyxarommit Mup», «buosnorus. 5—7

Kkiaacchl» ¥ «Dusnka. 7 Kiacey.
Jlannas oOpa3oBare/bHas porpamMmma 06ecIIeYnBaeT YCBOEHHE YJAIMMHUCS BOKHCHIINX

XHMHYECKHMX 3aKOHOB, TEOPUH M MOHSTH; (opMHpYeT NpEACTaBICHHEC O POIH XHMHH B
OKpy’KaloleM MHpe H XH3HH yenoBeka. IIpu 5ToM OCHOBHOE BHHMAHHE yAe/AeTCA CYILLIHOCTH
XHMHUECKUX peaKiuuii M MeTojaM WX ocymecTsieHus. OJHHM H3 OCHOBHBIX MPHHIWATIOR
[OCTPOEHUs TPOrpaMMbl SBISETCA MPUHUMI JOCTYITHOCTH. DKCNepUMEHTAIbHBIE JIaHHBIC,
MOJTyYeHHbIE YYAUIMACS TP BBIIOTHEHHH KOJIMYECTBEHHBIX OTIBITOB, TI03BOJISIOT yHaIHMCS
CaMOCTOATEIBHO JIeJaTh BBIBOJBI, BBIABIATH 3aKOHOMEPHOCTH. [ToXo/bl, 3aJ0XKEHHBIE B
coziepkaHue MporpaMMBbl Kypea, CO34aioT HeoOX0aUMBbIE YCIOBHS Ul CHCTEMHOIO YCBOCHHS
yyaluMHCsl OCHOB HAyKH, JULA obecreyeH sl Pa3BUBAIOIICIO W BOCIHTBIBAIOLIEIO BO3CHCTBUS
06yueHns: Ha JHYHOCTh Y4aIlerocs. dopMHpyeMble 3HAHUS JIOJDKHBI CTAaTh OCHOBOH CHCTEMBI
yOeK/IeHHi LIKOTHAKA, LIECHTPATLHBIM [POM €ro HaydHoro MHPOBO33PEHHS.

Ile/in ¥ 0COGEHHOCTH H3YUeHHsl y1e6HOro npeameTa

K Hanpanneﬂmo ﬂCpBOCTCHCHHOﬁ 3HAYUMOCTH IIpH peaju3anuu O6pa308?lTe!1beIX
GysKumMii  npeaMeTa «XuMHS»  TPAIMIMOHHO OTHOCAT ~(hOPMHPOBAHHE 3HAHUH OCHOB
XHMPI'-{CCKOﬁ HayKH Kak obactu COBpCMCHHOFO €CTECTBO3HAHUSIL, HpaKTH'-lCCKOﬁ JeSITCJIbHOCTH
yeJloBeKa M KakK OJHOro U3 KOMIIOHEHTOB Ml’lpOBOﬁ KYJIbTYpPBbI. 3a;xaqa npeaMeTa COCTOHUT B
opMHUPOBAHMH CHCTEMbI XHMHYECKHX 3HaHMl — BaKHEHIHMX (paKTOB, MOHATHH, 3aKOHOB H
TEOPETHYECKHX MOJI0KEHHH, JO0CTYIHBIX 06001meHHiT MHPOBO33PEHYECKOrO XapaKTepa, s3blKa
HAayKH, 3HAHUN O Hay4yHBIX METOJax H3y4YEHHS BEILLECTB H XUMHYECKHX peaxuuﬁ. a TaKXe B
d)OpMMpOBaHHH U pa3sBUTHH yMCHPlﬁ U cnocoOOB J1eITeJbHOCTH, CBA3aHHbIX C [UIAHMPOBAHHUEM,
IlpOBClICHHCM XUMHYECKOro JKCIEPUMEHTA, co0moIeHuEM IpaBHJI
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OesonacHoro olpalieHHss ¢ BellecTBAMM B MOBCeJHEBHOH ku3HH. Hapaay ¢ othm uemn
W3y4eHHS TpeaMeTa B MNporpaMMe YTOYHEHbl H CKOPPEKTHPOBAaHbl C YYETOM HOBBIX
TPHOPHTETOB B CHCTEME OCHOBHOIO obmero obpasosanus. Cerogns B o0pa3oBaHHH 0c000
3HAYUMOM TIPU3HAETCS HANpaBIeHHOCTh OOY4YeHHs Ha Pa3BHTHE M CaMOpasBHTHE JHYHOCTH,
(bop..\mplosauue eé MHTeI/U1eKTa 1 o0MIei KyabTypbl. OOyueHHe YMEHHIO YUHTBCS H IIPOI0/IKATh
CBOE 00pa3oBaHHE CAMOCTOATEIbHO CTAHOBHTCS ONHOH M3 BKHEHIIMX (YHKUMH y4eOHBIX
peIMETOB.

B cBs3M ¢ 9TUM npu H3yyeHUH NpeaMeTa B OCHOBHOM IIKOJIE JOMHHHPYIOIICE 3HAYCHHE
npHoOpeTH TaKue 1eju, KaK:

* GOpPMHpPOBaHHE MHTE/LIEKTYATbHO PA3BUTON JTHYHOCTH, FOTOBOH K CaM000pa3oBaHHIO,
COTPY/HUYECTBY, CAMOCTOATEIBHOMY INPHHATHIO pELICHHH, CMOCOOHOH aaanTHpOBaThCS K
OBICTPO MEHSIOLIMMCS YCIOBHSIM JKU3HH;

* HaNpaBleHHOCTh OOyYeHHs Ha CHCTeMaTHyeckoe NpHOOLICHHE YHAIHXCH K
CaMOCTOATE/NbHOM  MO3HABATENbHOM  JEATENbHOCTH,  HAyYHbIM  METOJaM  TO3HaHHA,
(GopMUPYIOIINM MOTHBALIMIO ¥ Pa3BUTHE CIIOCOOHOCTEH K XUMHUH;

* obecrieyeHne yCIOBHi, CHOCOGCTBYIOUMX MPHOOpETEHHIO O0yYAIOIIMMHCS OIBITA
Pa3H000Pa3HOl JIeATEBHOCTH, NO3HAHMS M CAMOMO3HAHHS, KJIIOYEBBIX HABBIKOB (KTIOUEBBIX
KOMIICTCHLMI ), IMEIOIIMX YHHBEPCATbHOE 3HAYCHHE JUIS Pa3IMYHbIX BUIOB ACATCIbHOCTH,

* (opmMupoBaHHEe yMeHHH OOBSCHATh M OLEHMBATh SBJCHHS OKPYKAIOUIEro MHpa Ha
OCHOBAHHM 3HAHUH U OIBITA, NIOTYYEHHBIX PH H3YUYEHHH XHMHH]

* bopMupoBaHHe y 00YYAIOMUXCS [YMAHHCTHYECKHX OTHOLICHHIH, IOHMMAHHS [ICHHOCTH
XUMHYECKMX 3HAHMHA U1 BbIPaOOTKH KOJOTHYECKH I€1eC000pa3HOro MOBEJICHHS B ObITy H
TPY/IOBO# JCATEIBHOCTH B LESX COXPAHEHHs CBOErO 370POBbS M OKpYXKaromlei IIPUPOIHOM
CpeJibl;

*  pasBUTHE MOTMBALMM K OOY4YEeHMIO, CIOCOOHOCTEH K CAMOKOHTPOMO H
CAMOBOCIIMTAHMIO HA OCHOBE YCBOGHMs OOLIeYeI0BeYeCKHX LEHHOCTEH, TOTOBHOCTH K
0CO3HAHHOMY BBIGOPY MPO(UIIS M HANPABICHHOCTH AAThbHEHIIEr0 00yYeHHS.

MecTo yue6Horo npeavera «XuMus» B y4eOHOM NaHe
B cucTeme obmero oGpasoBaHusi «XHMHS» INpH3HAHA 00S3aTENBHBIM y4eOHBIM
[peJIMETOM, KOTODBI BXOJMT B COCTaB IPEAMETHOH obnactn «EcTecTBeHHO-HayYHbIE
npeaMeThl». YueOHbIM IUIaHOM Ha e€ M3ydeHHe OTBEICHO 138 yueOHBIX yacoB — M0 2 4 B
Henemo B 8 1 9 Kiaccax COOTBETCTBEHHO.

Conepsanune 06pa3oBaHusl 110 rofaM o0y4eHus

(mpaxkTHyecKast 4acTh y4eGHOro coJiepKaHus npeaMeTa yCHJICHA
MaTepuaIbHOTEXHHUECKOH ~ 0asoif  LeHTpa «Touka pocta» / JHETCKOrO — TEeXHOMapKa
«KBaHTOpHYM», HCIIOJIB3YeMOro JUlsl pealu3ariy 00pa3oBaTebHBIX MPOrpaMM B paMKax
Tpeno/aBaHyus XMHMHH)

8 KIIACC 2022/2023 yuebnbtit 200

Beeoenue

Yro u3yyaer xumus. [TpocThie U CIOKHBIE BEIIECTRA. CaoiicTBa BeleCTB. XHMHUECKUIl
snemenT. GOpMBbI CYIIECTBOBAHHS XHMUYECKOIO JJIEMEHTA. XuMHUecKue SIBJICHUS, UX OTJIHYHE
ot u3mueckux sBieHuH. JIOCTHKCHHS XUMHH H HX MPaBHIbHOC ucrons3oBanue. Mcropus
BO3HMKHOBEHHS M PA3BUTHS XUMHU. POJIb OTEUECTBEHHBIX YUCHBIX B CTAHOBJICHHH XAMHYECKOH
Hayku. OCHOBHBIC 3aKOHBI XMMHH. OGImee 3HAKOMCTBO €O CTPYKTYPOH MNEpHOMYECKOiH
raGmuupr: nepuoasl W rpynnel. Tabmuua JIL.W. MenpeneeBa KaK CIpaBOYHOE nocodue Ui
[oJIyuyeHusl CBENCHHH O XHMHYECKHX OJICMEHTaX. O603HaYeHHE XHMHUYECKHX DJIEMEHTOB.
ITpoucxosK/ieHHe HA3BAHHH XUMHUYECKHX OJICMCHTOB. Tabnuna MeHzeneeBa Kak CIpaBOYHOC
[ocoGue JUIs OTyHeHHs CBEJICHHiT O XUMIYECKHX dieMeHTaX. XuMHYecKas (Gopmyna, HHIEKC,
KO PHUIMEHT: 3aIHCH U YTeHHE (opMyIL. Macca atoMoB U MoJjieKkysl. OTHOCHTeIbHAs aTOMHAs
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Macca. OTHOCHTeIbHAs MOJIEKy/ISpHas Macca. Pacuer MaccoBoii 10JIM XMMHYECKOTO 3/eMEHTa
no GpopmyIie BemecTpa.

Amombl xumuueckux snemenmoe
B e D o
HEUTPOH, Maccoroe uyucno. CoBpeMeHHOE oI CZCHCHHC.HOH sepsaois -t i
V3MeHeHns, MPOHCXO/ISIIHE C YHCIOM nporouoi 9JIEKTPOHOB :T::ﬁ «);:MH%CKHH e
XMMHYECKHX  JIEMEHTOB. M3oTombl, Kak a4 e e

A Pa3sHOBHIHOCTb 4aTOMOB OJIHOTO  JJIEMEHTA.

XapakTepucTuka 1eKTpoHoB. CTpoeHue 31eKTPOHHbBIX 000104eK aTOMOB 71eMeHTOB. [lonaTne
0 3aBEPUICHHOM W He3aBepIICHHOM 3JIEKTPOHHBIX (IHEPreTHYecknx) ypoBHsaX. Pacmonoxenue
SJIEKTPOHOB HA OJHEPreTMYECKHX YPOBHAX, AaTOMbl METALIOB H HemeTawios. Vousl
TIOJIOXKHTEIbHBIE M OTpuLaTenbhbie. [TonsTre nona. Moubl, 00pa3oBaHHble aTOMaMH META/LIOB H
HemeTaioB. [oHsITHE 06 MOHHOM CBA3M, CXeMBI 00pa3oBaHMs HOHHBIX COeTMHEHHH. CXeMBbl
00pa3oBaHusi MOJIEKYJI. DJIeKTPOHHbIE M CTpYKTypHble (opmynbl. KopajeHTHas MojisgpHas H
HENoJIspHasi XuMuueckue csi3n. CxeMbl o6pasopannus Moneky: coexunennii (HCI, H2O0, NHs 1
Ap.). DJICKTPOHHBIE W CTPYKTypHble (opmyibl. CxeMbl 06pa3oBaHHs JBYXaTOMHBIX MOJCKYI
BOZIOPOAA, XJIOpa, CEpbl, a30Ta M Jp. DJIeKTPOHHBIE M CTPYKTYpHBIE (opmyisl KpaTHOCTb
XHMHYECKON cBsi3H. TToHSTHE O MeTauTMueckoil cBA3M. EQuHas mpupoja XMMHYECKOH CBSA3M.
[loustue 06 arom-monax. IloHsTHe 00 00OGIIECTBNEHHBIX OIEKTPOHAX. BpImosHEHNHE
YIPaXHEHHUH, IOATOTOBKA K KOHTPOJIbHOM paboTe.

IIpocmele seuecmea

XapaKkTeprCTHKa MOJIOKEHHS JJIEeMEHTOB-META/UIOB M HEMETaJlIoB B I[Teproauyeckoi
cucreme. CTpoeHue MX aToMoB. Pu3MyecKHe CBOHCTBA METALIOB H HEMETAIOB — MPOCTBIX
BewmecTB. PacueT OTHOCHTENbHON MOJIEKY/ISpHOH Macchl (OBTOpeHHE). AJUIOTPOIHS Ha
npuMepe oj10Ba, pocdopa, kKucropoaa u yriaepona. KonndecTBo BeleCTBa H CIHHHIBI €0
M3MEPEHHS: MOJTb, MHJLTHMOTb, KijloMoJib. ITocTostHHas ABorazpo. PacueT MOIEKy/IApHBIX Mace
BEIIECTB MO MX XHMHYECKMM (opmyiraM. MIJLIMMOJApHAs M KHJIOMOJSpHas Macchl.
BBINOJHEHHE YIPAXHEHHIE ¢ HCIOIB30BAHAEM TIOHATHH «IOCTOSHHAS ABOrajpo», «KOIHIECTBO
BEIIECTBAY, «Macca», «MojspHas Mmacca». OOoOuIeHHe H 3aKpEIICHHE 3HAHUI 10 TeMe
«KOTHYeCTBO BEIIecTBa», pelleHne SKCIEPHMEHTATBHBIX 3a7a4. [loHsATHE 0 MOMIIPHOM obnpeme
razos. HopmasbHple ycnoBHsa. MHUTMMONSPHBIH H KIJIOMOJISIpHBIH  00BeM. BpinmonHeHne
YOpaXKHEHHH C HCIOJb30BAHAEM IOHATHH «MOJSAPHBIA 00BEM», «KOJHYECTBO BEIIECTBAY,
«maccay, «MosspHas maccay. O6o0ueHHe H 3aKperieHne 3paHuii Ha TeMy «MospHbIH 00beM
ra3oBy, pelIeHHe IKCIEPUMEHTAIBHBIX 3a/1a1. 06006IeH e U CHCTeMATH3alKs 3HaHui. Perenue
3a71a4 ¥ YIPKHEHHH C HCTIOTb30BAHHEM MOHSATHH «KOJHYECTBO BEMECTBAY, «MOJISIpHAs Maccay,
«MOJISIPHBII 00BEM», IIOCTOSHHAs ABOTazpoy.

CoeOuHeHuA XUMUYECKUX I/1IeMEHM06
[Tonsithe o crerneHn okucaeHus. OnpefeNeHue CTENCHH OKHC/ICHMS no ¢opmyIam

coequuennit. CocraBienne Hopmyn GHHAPHBIX COE/MHEHHH, OO crocod ux Ha3BaHHH.
Oxcuapl. CoctapieHne uX Gopmya U Ha3panmii. Pacuetsl no ¢popmysnam. Cocrta B Ha3BaHHS
OCHOBAHMI, HX KiacCH(pUKALHS. PacueTsl mo (opmyJiam ocHosanuif. [IpencraBurenn: NaOH,
KOH, Ca(OH),. Pacuetsr 10 dopmynam ocHoanuil. CocTaB M Ha3BaHHUS KHCJIOT, HX
xraccudukanus. Pacuersl 110 dopmynam kuciot. IlpencraButesnu KHCIOT. PacueTsl 1O
(GopmyiaMm KHCIIOT. Coctas 1 Ha3paHus coueil. PacueTsl mo opmynam cosiei. [IpexcraBuTEIH
coneii: NaCl, CaCOs, Ca3(PO4)2. Pacyetst 1o dopmynam coneii. IIpopepounas pabota 1o
OCHOBHBIM KJlacCaM HEOpraHHYECKHX BCLICCTB. Pacuetsl 10 (pOpMyJIaM OCHOBHBIX KIIacCcOB
HEOpraHH4ECKHUX BEIIECTB. AM(poTepHbIe H KPHUCTAUIHYECKHE BEIICCTBA. Kpucraaanyeckue
pemeTki. [ToHATHS O MEKMOICKYIIPHOM B3aMMO/ICHCTBHH M MOJIEKYIAPHOH KPUCTATHYECKOH
pemerke. CBOMCTBA BEWECTB C STHM tunom pemerkd. CBOHCTBA BEIIECTB € PasHbIM THIIOM
KPUCTATHYECKUX PEIIETOK, HX IIPHHA/IEKHOCTh K Pa3HBIM KJaccaM coequHeHui. B3anMocCBsI3b
TUIOB KPUCTALTHYECKHX PELIETOK H BHIOB XHMIT4ecKoii cBs3H. [IOHATHSI O YHCTOM BEIIECTBE H
cmecH. ux oTnnyns. [IpuMepsl XKUAKHX 1 ra3000pa3sHbIX cMeceil. CriocoGbl paszielieHus! CMecei.
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ITo ‘
b H:THH O /1011 KOMIIOHEHTa cMecH. Bhruncnienne ee B cMecH M pacyeT Macchl WiH o0bema
061}1)1e ;::)aﬁ ;3 CMECH 110 ero jiose. Pelenne 3a1a4 1 ynpakHeHHil Ha pacyeT J0JH (MacCoBOM HIH
U HaXxoxJieHue Maccol (oObema) KoM ’
MIIOHEHTa cMecH. BrinosHenue yu i
PEIleHuE 3aj1ay. J I
H3menenusn, npoucxodaumue ¢ semecmeamu

LI‘OCOGH OYMCTKH BEIIECTB, OCHOBAaHHbIE HAa MX (DH3MYeCKHX CBoicTBax. OuucTKa
gzg;iiiiui?ng};nx:s;o}:(a cl;e(bm. [loHsiTHE O XHMHYECKHX ABIEHISX, MX OTIHIHE OT
e SR, xz; OBHUS TPOTEKAHMS XHMHYCCKHX pEaKLKH. Peakiusi ropenwus.
B e o MHYECKUX peaklHi B CBeTe YueHHs1 00 aToMax M MoOJIeKyJjax.

KOHa coxpaHeHust macchl BemectB. Pons M.B. Jlomonocosa u JI. JlanbToHa B
;;‘;g:‘g::“ ?(af:gp)jléﬁz};:g;;:om coxpaneunﬂv maccel BewtecTB. [loHsTHe O XMMHYECKOM
I——— IMCH XUMHYECKOH peaKiuu ¢ MOMOILLIO XHMHYECKHX (dopmyi.
3 nekcoB u koddduumentos. CocraBlieHHe ypaBHEHHIl XHMUYECKHX PEaKIMii.
CIICHMC 3aa4 HAa HAXOXKICHHE KOJWYECTBA, MAcChl WiM o0beMa IMpOJyKTa pPeaKkuHu I10
‘::)J:{’;::;Ti)};sor;scfnl;f(l:;})gze:y HCXOIHOTO BemecTBa. Te e pacyeTsl, HO C HCMIOJTb30BAHHEM
€ILECTBO JaHO B BHIE PAacTBOpA 3aJaHHOM KOHLEHTPALMH I
Coﬂepﬁﬂﬂ‘ ONPENCICHHYIO 0110 IpuMecei). Pemenune sxcrnepuMeHTaIbHBIX 3a/1a4, 3aKpeIUICHUE
3HaHUH 1o Teme «XuMuyeckue ypaHeHusy». CyIHOCTh peakiuil pa3ioKeHHs! H COCTaBJIEHHE
YPAaBHEHHH peakiuif, NpoJeNaHHbIX yuuTeneM. IIOHATHE O CKOPOCTH XHMHYECKHX PEaKIHii.
KarannEaTopbl, bepmentsl. Cymmocth peakumii  coequnenns. CocTaBleHHE ypaBHEHHi
PCAKIUI, NPONE/IAHHBIX YUHTEIIEM. CymmHocTs peakuuit 3amewierns. CocTaBIeHHe YpaBHEHH
pCaKUnii, NpPOJETAHHBIX YYUTeNeM. PsJi akTHBHOCTH METLIOB, €ro MCIOJB30BaHHE JUIA
IIPOTHO3MPOBAHUSI BO3MOXKHOCTH IIPOTEKAHMSI peaKUMii MEXIy MeETaulaMH U pacTBOpaMH
KUCIOT. Peakunu BbITECHEHHSI OJHMX METAUIOB M3 PacTBOPOB HX COJIEH JPYTMMH METaLIaMH.
Cymmuocts peakuuii oOMena. CocraBlieHHe ypaBHEHHH peaKIMd, MpPOJETAHHBIX YYHTEIEM.
Peakuun Helftpanusaimu. YCIOBUS TEUEHHs PEaKiuii MEXKIy PacTBOPaMH KHMCJIOT, LUENOHYeH
cojei 10 KoHI@. THNbl XHMHYECKHX peakuuil (Mo MpH3HAKy «4YHCJIO M COCTaB HCXOQHBIX
BEIIECTB M NPOJAYKTOB pEaklMu») Ha NpHMepe CBOMCTB BOAbL Peakims paslokeHHA —
5]IEKTPOJIN3 BOJBL. Peakiuu COeIMHEHHs — B3aMMOJIEHCTBHE BOIbl C OKCHIAMM METAJUIOB H
HeMeTa/ioB. [IOHATHE «THAPOKCH/B. Peakuun 3aMelleHus — B3aUMOZCHCTBHE BOJBI C
IEJIOYHBIMA ¥ IIET0YHO3eMeNbHBIME MeTa/uiaMH. Peaxiuu oOMeHa (Ha mpuMepe THApOsu3a
cynbdara amoMuHus W KapOuaa Kambius). Pemienne 3aaq M yNpaKHEHUH. IMoxroToBka K
KOHTPOJIbHOH padoTe.

Ipocmeiiwue onepayuu c eeujecmeamu (xumuyecKuil npaKMuKym)

IIpaBuia TeXHMKH 0€30MaCHOCTH NP obpaieHun ¢ J1abopaTopHBIM 000pYZ0BaHHEM,
npu paboTe B KaGMHETe XUMUH. 3HAKOMCTBO ¢ nabopaTopHbiM 060pynoBanHeM. DU3HUCCKHE H
XUMHUYECKHE peaKLy MpH FOPEHHH CBEYH. KavectBeHHBIH cocTaB 1mo4Bbl. Cpesia MO4YBEHHOTO
pacTBopa. AHaiu3 Bofbl. IIpo3payHOCT BOJEL. [Ipu3HAaKH XHMHYECKMX PEaKIMii: BbIUICICHUE
rasa, BbIaJICHAE OCAJIKa, M3MCHEHHE L(BETA BEIICCTB. KauecTBeHHbIE peakiuy. IIpurorosienye
pacTBOpa caxapa u pacyet ero MaccoBOIf JOJIU B pacTBOpe.

Pacmeopenue.  Pacmeopbl. Peakyuu  UOHHO20 — OOMeHa. OKucaumesbHo-
goCCHaHOGUMENbHbIE PEAKI LU

PactBophl. ®u3nucckas M XMMHYECKas TCOPHA PacTBOPOB. Tennosble SIBICHUSA TpPH
pacTBopeHun. I'maparel H KPHCTA/UIOTH/PATHL, KPHCTA/UIM3AIMOHHAS  BO/A. HachblleHHbIE,
T1epeChIICHHbIE PACTBOPBI. Xopomo PacTBOPUMBIE, MAIOPACTBOPHMBIC U
paKTHYECKH HEPACTBOPUMBIC BelecTBa. DEKTPOTHTI H HEdIEKTPOIUThL. DIEKTPOIUTHYCCKAs
JMCCOMALia U acCOLHALHA. MexaHn3M AMCCOLMALIMH BELIECTB C PasjMiHbIM THIIOM CBA3H.
Crenenb HIEKTPOIUTHIECCKOH THCCOLHALUH. CHIIBHBIE M cTa0bIe IEKTPOIUThL. DJIEKTPOITHUTEI H
HeaNeKTpOIHThL.  Mexanusm JCCOLMAIMH BEUIECTB C PasIHYHbIM THIIOM CBS3H. Crenenb
3]IeKTPOJIUTHYECKOH IMCCOLMALIH. CubHble 1 cnadbie 71eKkTponuThl. Mombl. CBOHCTBA HOHOB.
Knaccudukalus HOHOB 10 COCTABY (IPOCTBIE | CIIOKHBIE), 1O 3apsiy (KaTHOHbI M AHHOHBI), 110
HAIMYMIO BOJHOM 00O0JIOUKH (rMApOTHPOBAHHE H HernpoTupoBanue). OCHOBHBIE MONOKEHIA
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TO/I. Peaxunn B BoaHbIX pacTBopax 21eKTposmToB. HeobpaTumbie W 0OpaThMble peakiiH.
MornekynspHoe M HOHHOe ypaBHeHHe peakiuil. Peakuun HOHHOro oOMeHa. Peakumn
Helfitpanmm3auun. Kucnorel. Mx xnaccupukanms 1o pasnudseiM npusHakam. OmnpejeneHne
KHCJIOT KaK 2JICKTPOJIMTOB, UX AucCcolManus. BzanumoseiicTBue KUCIOT ¢ METa/UIaMH, yCJIOBHSA
TCUCHUS ITHX peakuui. DIeKTPOXUMHUECKHH psii HANpshKEHUs MeTauioB. B3aumoneicTBue
KACIIOT ¢ OKCHJAMH METAIOB M OCHOBaHHMsAMHU. Peakimu HeiiTpanusaumuu. B3ammozeiicTeue
KHCJIOT C COSIMHM. 3anmuch ypaBHEHHMi peakimii (MOJIEKY/ISPHBIX M HOHHBIX) C HCIIOIb30BAHHEM
Tabmmipl pactBopumoct. Onpesenenne OCHOBaHHMIl Kak 9/€KTPOJIMTOB, HX IHCCOLHALIMS.
Kiaccuduranms oCHOBaHMH MO pasiMYHBIM NpH3HAKaM. B3auMmojeicTBHE OCHOBAHHH C
KHCJIOTaMH  (NOBTOpeHue). BiaumozeiictBue 1menovein ¢ consmu (pabora ¢ Tabiauuei
PacTBOPUMOCTH) U OKCHIAMH HEMETaLIoB. PasjokeHue HepacTBOpHMBIX ocHoBanmi. CocTas
OKCHJIOB, MX KiIaccudukaims. CBOMCTBA KMCIOTHBIX M OCHOBHBIX OKCHIOB. Onpenenenue coei
KaK OSIEKTPOJIMTOB, WX auccoumaums. Knaccndukamms coneit. BzammoneiictBue coneit ¢
METalIaMH, OCOOEHHOCTH 3THUX peakiuii M B3amMojeiicTBhe cojeil ¢ comsiMu (paborta
Tabnuel pacrBopuMoctH). B3aumoseiicTre coleii ¢ KHCI0TaMH ¥ [IeIoYaMy (IIOBTOPEHHUE).
ITonsiTHe 0 reHeTHuecKOl CBA3M M reHETHUECKMX PANAX METANIOB M HEMETAUIOB. Pasinunbe
NPH3HAKM  KJIACCH(DMKALMK XMMHYECKMX peakuuii. OmNpeneneHue CTENeHeH OKHCICHHS
SJIEMEHTOB, O0pa3ylOUMX BelecTBA pasNMyHbIX KiaccoB. Peakumn OBP. Ilonsthe 006
OKHMCJIMTEJIC X BOCCTAHOBUTENE, OKUCIEHUM M BOCCTAHOBJIEHUH. Pelenne pacueTHbIX 3a1a4 1o
YPaBHEHHUSIM, XapaKTEPH3YIOIIUM CBOMCTBA OCHOBHBIX KJIACCOB COCJMHEHMH, M BBINOJHEHHE
OCHOBHBIX KJACCOB COEJMHEHMIi 3TOro IUlaHa Ha TeHeTHYecKylo cBsa3b. [loaroroBka K
KOHTPOJIbHO#M pabote. ViTorosast koHTpobHAs paboTa.
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Obuaa xapakmepucmuka Xumuyeckux 31emeHmos (4 4).

Crpoenye aTomMa, XapakTep IPOCTOrO BEIIECTBA; CPAaBHEHHE CBONCTB IIPOCTOTrO BEIECTBA
CO CBOWCTBAMH IPOCTBIX BEIIECTB, OOpa30BaHHBIX COCEJHMMH IO IEPHOAY H IOArpyIIe
SJIEMEHTaMM; COCTaB M XapakKTep BBHICIIEr0 OKCHJA, THAPOKCH/IA; COCTAB JIETY4ero BOJAOPOIHOro
coequHeHust (Juisi Hemetaya). CsoiictBa srektponutoB B cBere TDJI. I'eHeTHYeCKHE DSIbI
MeTayia ¥ HeMmeTawia. CamocrosTenbHas paboTa ¢ ydaluMHCs. 3aKpeluleHHe Marepuaia.
[TousTHe O MEPEXOAHBIX dJeMeHTaX. AMGOTepHOCTb. I'€HETHYECKHH psI IEpPEeXOIHOro
anementa. Ileprommueckuii 3akon u [Tepuonuueckas cucrema, crpoeHue aroma. 3nauenue [13 1
I1C.

Memannwi (14 4)

XapakTepucTHKa IOJIOKEHHs dleMeHToB-MeTa/ioB B Ileproamyeckoi —cucreme.
CTpoeHHe aToMOB METalIoB. MeTalInyecKue KpHCTALTHYECKHE PEIICTKH. Mertauinyeckast
XUMHAYECKas CBs3b. XapaKTepUCTHKA OOLIMX XUMUYECKHX CBOWCTB META/IOB HA OCHOBAHHMH HX
[IOJIO’KEHHUsI B  OJIEKTPOXMMMYECKOM psly HANpsDKEHHH B CBETE [Pe/CTaBICHHH 00
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX peakiusx. CaMopoIHble METALIBI U OCHOBHBIE COXHHEHHS
MeTaJlIoB B npupoje. Baxueiimue pyapl. [lonsTre 0 META/UTypriy 1 €€ pasHOBHAHOCTSAX: ITHPO-
, THJIPO-, 2J1eKTPOMETaLTypriuu. Kopposus MeTaLioB. CriocoOb! 3alU Tl METALJIOB OT KOPPO3HH.
OcoGeHHOCTH (DU3MYECKHX M XHMHYECKHX CBOHCTB IIEJOYHBIX METaJLIOB. Baxneiimue
COeIMHEHHs LIEJOYHBIX METAUIOB: IIEJIOYM, CONM; MX CBOMCTBA M IPUMEHEHHME. O01nas
XapakTepUCTHKA METalIOB BTOPOM IPYMIbL [JIaBHOM MOJATPYIIbl, OCHOBHBIE (PU3HUECKHE H
XMMHUECKHE CBOMCTBA MIETOYHO3EMEIbHBIX METALIOB. Baxnelmue coenunenns Ca u Mg, ux
npuMeHeHue. Pojib Kablus ¥ MarHus B JKMBBIX OpraHH3Max. CtpoeHue aToma, GU3HYECKHE U
xumuyeckue cBoiictBa. Ilpumenenne amomunus. COEIMHEHHS ATIOMMHHS — OKCHIBI H
FHAPOKCH/IBI, UX aMpoTepHOCTh. Bakueiinme col aTloMUHUsL. 3aKpernieHHe U CHCTeMaTH3alusl
3HaHMii 110 rJ1aBe nepBoil: o0uIas XapakTepHCTHKA META/UIOB, XHMHYECKHE CBOMCTBA METAILIOB.
Pewenne HKCIEPUMEHTAIBHBIX 3aj1ad, peuleHue ypaBheHuii. CTpoeHne aroma Kesesa.
dusnyeckue M xuMuyeckue cpoiictpa. Ilpumenenne sxenesa. Coennuenns xenesa I u xenesa
[11. Tenernyeckue psabl. KauecTBeHHbIe peakini Ha HOHBI JKEJIe3a.
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Ceolicmea Memanios u ux coeOuHeHusl (XUMUHECKUi NpaKmuKym) (3 u).

Pemenue 1enouek XMMHUUYECKHX TIpeBpaleHHil 10 BApHaHTaM. [ToBTOpEeHHE HA MPAKTHKE
XMMHMYECKMX CBOMCTB METANUIOB. 3aKpelUieHHe 3HaHHil MO pacro3HaBaHUIo H MOJTY4EHHIO
BEIECTB, 3aKpeIJIeHNe 3HAHMIA 110 XHMHYECKHM CBOHCTBAM BEIIECTB.

Hememannwt (26 u)

[Tonoxenne HemetaioB B [lepHoaMyecKoil CHCTEME, 0CcOOEHHOCTH CTPOEHHS HX
atoMoB. Pszier DO. Kpucraninyeckoe cTpoeHHe HEMETAIOB — MPOCTBIX BEMIECTB. AnnoTpomnus.
Ozon. CocraB Bosayxa. ®usmueckne cBoiicTBa HemeTaw1oB. OTHOCHTENBHOCTH MOHATHH
(META» U CHEMETAI). XiMuuecKie CBOHCTBA HeMeTawioB. OKHCIHTETbHbIE CBOHCTBA:
B3AUMOJICHCTBHE € MeTA/IaMH, BOJZOPOJOM, MEHEe 3JEKTPOOTPHLATEbHBIMH METALIAMH,
HEKOTOPBIMH CJI0XKHBIMH BellecTBaMH. BoccTaHOBHTE/bHbIE CBOHCTBA HEMETALTIOB B peaxKuuax
¢ KMCIIOPOJIOM, CJIOXKHBIMH BEIIECTBAMH-OKHCIHTENAMA. MaKkpodIeMEHTBI 1 MHKPOIJIEMEHTBI.
PoJIb MEKPOAJIEMEHTOB B JKH3HEIEATEIHHOCTH PACTEHHIA, JKUBOTHBIX H 1€/I0BEKA. OpraHuyecKue
BEINecTBA: OENKH, JKMpbl, yraeBojbl. DepMeHTH. BHTAMHHBI. T'opmonsl. [lonoxenne B
Iepuomuueckoii cucreme JI. Y. Menzeneesa. CTpoeHue aroMa u MOJICKYJIL. Ou3ryecKue M
XAMHYECKHE CBOMCTBA BOJOPOJA, €ro MOIydeHHe W NMPHUMEHCHHC. O61mmas XapakTepUCTHKA
rajorenoB. CTpOeHHE AaTOMOB TAJOTEHOB, CTENEHH HX OKHCJICHHS. CrpoeHue MOJIEKYI
rajoreHoB. I'anorenbl — MpoOCTHIE BEIIECTBA. 3aKOHOMEPHOCTH B M3MEHCHHH HX XMMHYECKUX H
(u3MUecKuX CBOWCTB B 3aBHCHMOCTH OT YBEJIMYCHHs MOPSIKOBOIO HOMEpa XHMHYECKOro
snemenTa. Kpartkue cseienus o xjuope, Gpome, HOZE, ¢rope. Tlomyuenue XJIOPOBOIOPO/IA.
X110poBOZOPO B IpHpoze. XJI0POBOJAOPOA M COJIAHAsS KHCIOTA. Xoopuibl, X NPUMEHEHHE B
HAPOHOM Xo3siicTBe. [loydenne ranoreHoB METOJIOM JIEKTPOIIA3A. Bronoruyeckoe 3Ha4eHHe
[ATOTEHOB M WX coequHeHuil. Ilpuvenenue ramoreHoB. CTpoeHHe aToMa KHCIIOpOJa.
AnnoTponusi KUCIOpoAa. XapakTepHCTHKAa XUMHHYCCKHX CBOiiCTB KHMCJIOpOZa B CBETC
npencrasnernit 06 OBP. IlpuMeHeHHE KHUCIOPOJA. CrpoeHue aroma Cepbl. AJUIOTPOTIHA.
Ou3nyeckue CBOMCTBA pOMOUUEcKoii cepbl. XapakTepHCTHKA XHMHHECKHX CBOMCTB CEPBI B

cBete mpeacTabieHuit o6 OBP. Bakueiuue coeMHCHHs CEpbL: CepoBOOPOJL, CYTbGHIIBL,
OKCH/BI, CEPHMCTasl KHCIOTa, CyIbQUTHL KX cBOffcTBa, TMOJIydeHHE M IPHUMEHCHHE.
Pa36asiieHHast 1 KOHIIEHTPHPOBAHHAs CEpHAsI KUCJIOTA, €€ CBOMCTBA, NMOJTy4EeHHE U NPUMEHEHHE.
Peakiui B3aHMOJEHCTBHS ¢ CepHOI KucyoToi. CTpoeHne aToOMOB a30Ta. CTpoeHHe MOJIEKYJIbI
azoTa. du3KMyecKye U XMMHYECKHE CBOMCTBA a30Ta B CBETC npencrasinennit 06 OBP. Crpoenue
MOJIEKYJIbl aMMuaka. Ou3nyecKkue CBOHCTBA, MOMyHCHHE, cobupaHue, paclo3HaBaHHE aMMHAKa.
XyuMHUecKMe CBONMCTBA aMMMaKa: BOCCTAHOBHTENLHBIC H obpasoBaHHe HOHA aMMOHHS IO
JIOHOPHO-AKIIENITOPHOMY MEXaHM3MY. Conu aMMOHHS: COCTaB, MOJyYeHHE, (QH3HUCCKHC H
xumuyeckne coiictsa. [Ipeacraputeny. Ilpumenenue B HapOIHOM xo3siictBe. OKCHIbl a30Ta.
A30THas KHCJIOTa, €¢ CBOHWCTBA M TNPHUMCHCHHE. Hutparsl, cenutpsl. CTpoeHHE aTOMA.
Asnorponusi. CpaBHEHHE CBOMCTB UM NPHMEHEHHE KPacHOro M Genoro docpopa. XMMHUECKHE
cpoiictsa pocdopa. Oxeua docdopa (V) u opropochopHas KHCIOTA. Comu oprodochopHOi
xuciorel. Pocdop B TPHPOJC. ®ocopubie  yrobpenus. CTpoeHne aroma yrI1epod.
AJIIIOTpOIHS, CBOMCTBA MoauduKaui — anMasa H rpapura. VX mpHMEHEHHE. Amop¢HbIit
YIJIEPOJL 1 €ro COpTa: KOKC, Caka, JpeBecHbIil yromb. ACOpOLHs U e¢ MPAKTHIECKOE 3HAUCHHE.
Xumnueckue cBoiicTBa yriepoaa. OKcnibl yriepoaa, nx CBOMCTBA, TOJyYeHHE H TIPHMCHEHHUE.
Crpoenue MOJIEKYJl OKCHOB YIJIEpoaa. Vro/ibHas KHCJIOTA U ee Coyu. BaxkHelimue kapOOHaThL:
KAIBIIAT, COJA, TMOTAll — MX 3HAYCHHE W MPUMCHEHHC. PacrosnaBanne kapOoHaToB. llepexon
kapOOHaTOB B rujipokapOoHaThl H ob6parno. CrtpoeHne aroma. CpaBHeHHE €ro CBOHCTB €O
CBOMCTBAMM aTOMa YIJIEpOJa. Kpucrasiiueckui KpeMHHH, CpaBHEHHE €ro CBOMCTB C
yraepojom. [lpupozHbie coeqmuenns kpemuus: SiO2, CHIMKaTbl M QTIOMOCHJTHKATBL.
PazHOBHMHOCTH CTEKJA, €ro MPOUCXONICHHE. [Tonyuenne uementa. IIpou3BoacTBO U
IIpUMEHEHHE CTEKIIa, dapdopa, uementa. 3akperuieHue M CHCTEMATH3ALHA 3HAHHH 1O TEME:
CTpOeHHE aTOMOB HEMETAJLIOB, KOBAJICHTHAs HermojispHAs XUMHUeckas CBsi3b. Perenue
SKCTIEPMMEHTANBHBIX 33734 H ypasnennii peakuwii. Iloaroroska K KOHTpOJIbHOI paboTe.
3akperieHHe M CHCTeMaTH3alus spandii 10 Teme: XMMHueckhe M (hH3MuecKHe CBOHCTBA
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HCMCTAJTOB, XUMHYECCKHE peakiuu, KOBaJIEHTHas noJjspHas CBA3b. Pemenne
HKCTICPUMEHTANIBHBIX 3aja4 M ypaBHenuil. [ToaroroBka K KOHTpOJILHOH pabote. Pabota Hai
o1nOKamMu.

Ceoiicmea nememannog u ux coeounenuii (3 4).

Pelienne skcnepuMentanbHbX 3aj1ay o Teme «[loarpynmna KucCaopoAay. Pemenue
SKCTIEPUMEHTATBHBIX 3a1a4 1o Teme «[loarpynna azora u yrjaepojay. 3aKperieHue 3HaHHH 110
MOJIYUYEHHUIO U PACTIO3HABAHUIO I'a30B.

Opzanuueckue eujecmea (12 u)

BemectBa opranuueckne u Heopranuyeckue. [IpuduHbl MHOroo0pas3usi OpraHH4ecKHx
coeqvHeHnil.  BasentHocTh.  XMMHYECKOe ~ CTPOEHME  OpPraHMYEeCKHX COeIMHEHHH.
MoekyIsipHbIe M CTPYKTYpHbIE (OpMYJIbl OpraHuYeCKHX coeuHeHnit. ['OMOJIOrHYeCKHi psll
npejenbubix y/B. Pamukanel. Usomepsl u usomepus. @usndeckue U XAMHYCCKHUC CBOMCTBA.
Meran M 9TaH: cTpoeHHe MoJjekyl. lopeHme MeTaHa W OTaHa. [IpuMeHeHHe MeTaHa.
XHUMHUYECKOE CTPOSCHHE MOJIEKYIbI 9THIeHA. [[BOiiHasH CBA3b. B3auMo/ieiicTBHE ITHIIEHA C BOJOK.
[Tomivepusanus sTustena. [lonuaTuiien u ero 3Havenue. [OHITHE O MPEAC/IBHBIX 0/IHOATOMHBIX
CHHpTAaX Ha TpUMEpe METaHoNa M STaHoia. TpeXaTOMHbIH CIHPT IIHIEPHH. OxucieHue
3THJIOBOIO CIIMPTA B YKCYCHBINM anbpjerui. Ilonsrue 06 ampaerngax. OkuciaeHue ajibAerujia B
kucnory. OJHOOCHOBHBIE HeNpe/eNbHble KapOOHOBbIE KHCIOThl Ha INPAMEPE YKCYCHOM
kucnotsl. Ee cBoiictBa u mpumenenue. CTeapHHOBas KHCJIOTa Kak IpPeJCTABHTCIR JKAPHBIX
KapOOHOBBIX KHCIOT. Peakuus stepudukanuu. [loHsTHE O CIOXKHBIX s¢pupax. [lonsTue 00
AMHHOKHCIIOTaX. PeakiMu MOJMKOHAEHCAlnH. BelkH, HX CTpPOCHHE H Guojoruyeckas poJib.
IlenThaHas CBA3b M MOJMIENTHABL IlepBuuHas CTPYKTypa OelKoB. Buonoruueckie (QyHKIIHH
Genkos. CBOMcTBA O€IKOB M KaueCTBEHHblE peakiuH Ha OelKH. [Tousitue 00 yrieBoaax.
[mokosa. Ee cBoiictea u 3Hadenme. Kpaxman u newmonosa. Mx ouosiorn4eckasl poJb.
ITonmMepbl TIPHPOJIHblE W CHHTETHUECKHe. Peakiuuu rnoiuMepusalid M MOJIMKOH/ICHCALIHH.
IltacT™Macchl ¥ BOJIOKHA.  3akpemjieHHe M CHCTeMaTH3alHd 3gaHui. PermneHue
SKCIIEPUMEHTAIbHBIX 3a/1a4.

3axpennenue (64)

OGoGIeH e, 3aKpelVieHHe M CHCTeMaTH3alys 3HaHWH M0 Kypey XHMHH 9 wiacca.

[loBTOpenHe mpoiifeHHBIX TeM: [lepuoanyeckuil 3aKkoH H [leprioaudecKas CHCTEMa, BH/IbI
XUMHYECKHX CBs3ell U THITBI KPUCTAUIHYECKUX PEMICTOK, THIbI XHMHICCKHX peakIuif, KJIaccel

XUMHYECCKUX COE/IMHEHUH. Permenue 3KCriepuMEHTAIbHBIX 3aj1a4, peIIeHue YpaBHEHHH peaxumﬁ.

MedcnpeomemHble C6A3U

Peanu3al|sl MEXIPEIMETHBIX CBA3€H TNpH H3YyICHHH XHMHH B 8 u 9 xiacce
OCYILIECTBISIETCS 4epe3 HCIOIb30BaHHe KaK OBIMX eCTeCTBEHHO-HAYYHBIX MOHSATHI, TaK H
OHSTHIL. SIBJIAIOLIMXCSA CHCTEMHBIMH JUIsl OTAEBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO UKJIA
O6Iuie ecTeCTBEHHO-HAYYHbIe MOHATHSA: HAy4HbBIA (KT, THIOTE3a, 3aKOH, TEOPH, aHAIH3,
cunTe3, Kmaccu(UKanusA, NEPHOJMYHOCTb, HAOMIONEHHE, OKCIEPHMCHT, MOJIETHPOBAHHE,
u3MepeHne, MOJelb, SBICHHE, napHUKOBBIH  A((EKT, TEXHOJIOTHS, MAaTepHallbI duspka:
Martepus, aToM, JJIEKTPOH, NPOTOH, HelfTPOH, HMOH, H30TOMN, PaJMOAKTHBHOCTb, MOJICKYIIa,
»NEKTPUYECKUil  3apsfi, TPOBOJIHMKH, — IOJyNPOBOIHHUKH, JIMAIEKTPHKH,  (POTOIEMEHT,
MHIMKATOp, BEUIECTBO, TeNO, OOBEM, arperaTHoe COCTOSHHE BEIIECTE, ras, pacTtBop,
pacTBOPUMOCTb, KPHCTALTHICCKAs pemérka, CIUIaBbl, (U3AYECKHE BEITHYMHbI, CAHMHHIIBI
M3MepeHHs, KOCMHYECKOe MPOCTPAHCTBO, MUIAHCTEI, 3é3apl, Cosnie. Buonorus: dorocunTes,
JpixaHue, — Ouocdepa,  OKOCHCTEMa,  MHHEPAIbHBIC y00peHusi,  MHKPOJIEMEHTbI,
MaKpOdJIeMEHTBI, MHTAaTE/IbHbIC BEIIECTBA [eorpadusi: armocdepa, ruapochepa, MHHEpAbI,
ropHBIE MIOPO/IbL, TI0JIE3HbIE HCKOMACMBIE, TOILTHBO, BOJHBIC PECYPCEL.

[aanupyembie pe3yJbTaThl 0CBOEHHs y1e0HOro npeameTa



Tu ) 7
JTuunocmuvie  pesynomamsr  OGy4aIOWUIICA  ROAYHUM  603MONCHOCHb  O1A
¢popmuposanua credyrouqux auynocmuovix YV/I:
L]
onpeJie/eHue MOTHBAIIMH H3ydeH s y4eOHOro MaTepuaa;

OIICHHUBAaHWE YCBAMBAEMOIo Y4
eOHOro marepuasa, MCX0Js H3 CONHAIbHBIX
JTUYHOCTHBIX IIEHHOCTEH; ’ ) e

TOBBILIEHHE CBOEro 00pa30BATEJNLHOTO YPOBHS M YPOBHA TOTOBHOCTH K
M3y4eHHIO OCHOBHBIX HCTOPHYECKHX COOBITHIA, CBA3AHHBIX C pa3BUTHEM XUMHH H obuecTBa;

. 3HAHME MPABHJI MOBEICHUS B UPe3BbIYANHBIX CHTYaIMAX]
OllEHUBARHNE COLMATBHON 3HAYMMOCTH MPOGECCHii, CBA3AHHBIX C XHMUEH;
BIAJICHHE NPABHIAMH (E30MacHOro 0OGpalenHs ¢ XMMHUIECKHMH BEIECTBAMH H
000pyI0BaHHEM, IPOSIBICHHE IKOIOTHYECKOH KyIbTYPBI .

MemanpeomemHbyle pe3ybmanol

PeryasitTuBHble

Obyuaiowuiicss noayuum 603M0UCHOCMb Ol (opmuposanus cieoyIouux pezysmueHbLX
\AZI8

e [eenojiaraiie, BKJIIOYas — MOCTAHOBKY — HOBBIX neseii, mnpeobpa3oBaHHC
NPaKTHYECKOll 3a/auu B TO3HABATEIbHYIO, CAMOCTOSTE/ GBI aHATH3 YCIOBHH JOCTHKCHHI
el Ha OCHOBE YYETa BBLICJICHHBIX YYHTEJIEM OPHCHTHPOB JieficTBHS B HOBOM yueOHOM
MaTepHae;

¢ [IAHHPOBAHUE MYTH JOCTIKEHHS He/eH;
. yCTaHaBJieHHe [EJIEBBIX MPHOPHTETOB, BBUICJCHHC ATbTepHATHBHBIX CIOCOO0B
JOCTHYKEHHs Le/IH U BeIOop Hanbosee 3 PeKTHBHOIO cnocoba; © yMEHHE CaMOCTOSITENIBHO

KOHTPOJIMPOBATh CBOE BPEMsl M YNIPaBJLSTh HM; yMeHHe IPHHUMATh PELICHHS B NIpOGJIEMHO#H
CUTYaIUH;

. [I0OCTAHOBKA Y4eOHBIX 3aja4, COCTaBJICHHC aga # [0CjIea0BaTeIbHOCTH
JIEHCTBHUI;

. OpraHu3aLus pabogero MecTa pHu BBITOTHCHAH XUMHUECKOr0o IKCIEPUMEHTA;

. TIPOrHO3MPOBAHHE PE3yJIHTATOB 00yueHus, OLCHHBAHNC YCBOGHHOTO MaTephaa.

OlleHKa KauecTBa M YPOBHsI IOJTy4CHHBIX 3HaHHil, KOpPeKIHs IIaHa U criocoba aeicTBUs IIPH
HeoOxomMocTH . [To3HaBaTeIbHbIC OGyuyarouyiics MOIYYAT BOIMOKHOCTE U1 (POpMHPOBAHUS
CNIEAYIOIIMX MO3HABATEIbHbIX YV

. [OHMCK ¥ BblAeJIeHHe HHPOPMAIIHH]

° aHaIU3 yCJIOBUH U TpeGoBaHuil 3a1a4H, BBIOOP, COTOCTABICHAE H 000CHOBAHHE
crioco0a pereHns 3a1a4u;

. BBIOOp HamboJee 5} heKTHBHBIX c11oco00B pelleHus 3a1aud B 3aBUCHMOCTH OT
KOHKPETHBIX YCIIOBHI;

° BBUIBH)KEHHE H 000CHOBAHHE THIIOTE3DI, BEIGOP crocoba e€ MpOBEPKH;

. CcAMOCTOSITEJIBHOE CO3JIaHHE AIrOpHTMA JIEATEIBHOCTH TIPH PEICHHH npodaeM
TBOPYECKOTO H IOUCKOBOTO XapakTepa;

. yMeHHs XapaKTepu3oBaTh BelecTBa 10 COCTaBy, CTPOCHHIO 1 CBOMCTBaM;

. OIMHCHIBAHHE CBOMCTB: TBEPIBIX, KUIKHX, ra3000pa3HbIX BENIECTB, BBIICICHUC HX
CyLIECTBEHHBIX [pU3HAKOB;

. H300paKeHHe cocTaBa npocTeiflNX BEMECTB ¢ HOMOMIBIO XUMHYECKHX (HOpMYIT U
CYIIHOCTH XMMHYCCKHX peakiuii ¢ HOMOIIBIO XMMHYECKUX YPaBHEHHIA:

. IpoBE/ICHAE HaOJoIeHUil, OTTHCcaHKe MPU3HAKOB 1 YCIOBHIi TEUEHHS XHMUYCCKUX

peammﬁ. BBINNOJIHEHHUE XUMHYECKOI'0 JIKCIIEPUMEHTA, BBIBO/IbI HA OCHOBC aHajusa Ha6.TI}0I1€HHr{
3a T)KCﬂCpPlMeHTOM, pEeIICHHC 3aja4, MOJy4YCHHE XUMHYECKOI H}l(i)OpMal.lHPl U3 pa3JInyHbIX
UCTOYHHUKOB!

e YMEHHC OpFaHHBOBblBaTb ucclieI0BaHue ¢ LeJblo [IPOBEPKH THITI0TE3!]

L3 YMEHHC Jiejarb )’MO'SaKJIlO‘-leHHﬂ (HHIlyKTHBHOC H 110 ana.noruu) U BbIBO/1bI,
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. yMeH
- ) Me OOBEKTHBHO OIEHHBATh HMH(OPMALMIO O BEIIECTBAX M XHMHYECKHX
P X, KPHTHYECKH OTHOCHTLCS K MICEBAOHAYYHOI HH(pOpPMAIHH.
Kommynuxkamuensie
Obyuarowjuiics
noayyum - 03MONCHOCMb O,
. )
Kommynuxkamuenvix VV/I: i

. ITOJTHOC U TOYHOE
BBIPAYKECHUE CBOMX MBICJIEHi B COOTBETC
YCJIOBHSIMH KOMMYHUKAIIHH, . e
. p
AJICKBATHOC HCIT0JIb30BAHUE pEYEBBIX CPEACTB UIA Yy4acTHA B JUCKYCCHUHU H

apryMeHTanu i
e};o'B n“c;,ien CBOCH NO3MILNH, YMEHHE NPE/ICTABIATS KOHKPETHOE cojiepkaHne ¢ cooOIEHHEM
MEHHOI1 1 ycTHOM (opme, onpesenenne cnocoboB B3aHMOIEHCTBHS, COTPY/IHHYCCTBO
B TIOMCKe 1 cOope nHdpopmaruu;
L

B olpesieNieHHe CrIOCOGOB B3aMMOJIEHCTBHS, COTPYIHUYECTBO B TOHMCKe H cOope

PMallM{, yyacTHe B JMAIOTe, IUIAHHPOBaHHE OOMIMX CrHOCOGOB paboThI, MPOSBICHHE
YBa)XKHUTEJILHOTO OTHOIIEHHS K APYTHM yYallluMCs;

.
OMUCAHME COJICPXKAHUS BBIIOJIHACMBIX JIEUCTBUH C LIEJIBIO OpPHEHTHPOBKH B
I'IpCZlMCTHOHpaKTPl‘-IECKOH JCSATCIIBHOCTH,
°
3 YMEHHUSI YYUTBIBATh pa3Hble MHEHHS H CTPEMHUTHCA K KOOpJAUHALINH pa3IMIHbIX
TIO3UIHH B COTPYAHHUYCCTBE!

apryMeHTHpOBaTh H

. dopMyIupoBaTh COOCTBEHHOE MHEHHE M IO3HIIHIO,
aboTKe 00I1Iero

KOOP/IMHUPOBATh €& ¢ TO3MLKMSMA MapTHEPOB B COTPYAHHYECTBE MPH BEIP
pelIeHHs] B COBMECTHOM JIEATEIBHOCTH;

. OCYIIECTBIAT ~ B3aHMHBIH ~ KOHTPOJIb M OKa3bIBaTh
HeoOX0MMYIO B3aHMOIIOMOIIIb;

. nannposath obume crnocoGbl paboTsl;

OLIEHKY JiciicTBUii napTHEPA, YMETh yOeHkIaTh;
e HCIIOJTb30BATH A/ICKBATHBIE A3bIKOBBIE CPEICTBA U1sl OTOOPAKEHHS CBOUX 4yBCTB,

MBIC/IeH, MOTHBOB M MOTpeOHOCTEI; 0TOOpakarh B peuH (omucaHue, 00BSICHEHHE) COJIep)KaHHE
coBeplaeMbIX JCHCTBHMH, KaK B ¢Gopme rpoMKO¥ COIMAIM3MPOBAHHON peuH, TaK H B bopme

BHYTpEHHEH peuH;
¢ pa3BUBaTh KOMMYHHKaTHBHYIO KOMIICTEHIHIO, UCIOJB3Ys CPEICTBA YCTHOH H

[MCHMEHHOil KOMMYyHMKalud IIpu pabore ¢ TEKCTaMH yueOHHKA H JIOTIOJIHUTETBHO
JIUTEpaTypoi, CIpaBOYHbIMHU TaGNMIAMH, TPOSBIATH TOTOBHOCTh K yBaXCHHIO HHOH TOYKH
3peHus pH 00CYKICHHH pe3yIbTaToB BBINOJIHEHHOM paboThI.

IIpeomemupimu pe3yabmamami usyuenun npeomema «Xumua» 6 8 knacce A61AOMCA

caeoyrouiue YMeHUA:

B COTpYIHHYECTBE

OCYILIECTBIIATH KOHTPOJIb, KOpPEKLHIO,

1. B noznasamenvioi cgepe:

wif: BemecTBO (XMMHYECKHi 5JIeMEHT, aTroM, HOH,

eCTBO, ITPOCTHIC U CJIOJKHBIE BEIECTBA, XHUMHYECCKas
Macca, BaJIEeHTHOCTD,

jaBaTh ONpeeseHHs H3yUEHHBIX TOHAT
MOJIEKYJIa, KpHCTA/TAYECKas PEIeTKa, BEL
(opmy.1a, OTHOCHTEIbHAS ATOMHAA mMacca. OTHOCHTE IbHAs MOJICKYJISpHas
OKCHBI, KHCIOTBI, OCHOBaHHMA,  COJIH, amM(pOTEepHOCTD, HHIUKATOP, TepHOHYECKHil 3aKOH,

ﬂCpHO;‘IH‘lCCKaﬂ CHUCTEMA, nepnonuqecxaﬂ Tabuia, H30TONBI, XHUMHYECKas CBsI3b,
3JICKTp0J1HT); XHAMHUYECKast peaxIus

»71eKTPOOTPHIIATENBHOCTD,  CTCNCHD OKHCIIEHHS,
(xuMuyeckoe — YpaBHCHHC, reHeTHyeckass  CBs3b,  OKHCIICHHE, BOCCTAQHOBJICHHE,
5JEKTPOTHTHYCCKAS JCCOLMALIHS, CKOpOCTh XUMHYECKOMH peaKium);
. OIMChHIBATh JIEMOHCTPALlHOHHBIC H CAMOCTOATE/ILHO TPOBE/ICHHbIC IKCIEPHMEHTRL, HCITIONB3YSI
JUIS 9TOrO ecTeCTBECHHBIH (pycckuit, pOJIHOIT) SI3BIK 1% SI3bIK XHUMHUH;
ONMHCHLIBATD M pa3InyaTh H3YUEHHBIC KIACCHI HEOpraHH4YeCKNX coeIMHEH I, MPOCTBIC H
CJIOKHBIC BELLECTBA, XUMHUYECKHE peaKLu;
KJ1accHpHIIpOBATh H3y4YeHHbIC 00BEKTBI u SIBJICHHS,
XUMHUECKHE

Hab10/1aTh JIEMOHCTPHUPYEMBIC H CcaMOCTOSTEIbHO HpOBOIlHMblC OINBITEI,
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‘———. TP IERIONT g npuposie H B ObITY;
nenar ‘ : . )
& b BBIBOJIbI MW yMO3aK/IIOueHHS W3  HaOJI0eHHil. HU3YYEHHBIX XHMHYECKHX

3aKOHOMCPHOCTEH, NPOrHO3MpOBaTH i
: ; CBOHCTBA HEH3YYEHHBIX BEIIECTB
— 3 I 10 aHAJIOTHH CO

CTPYKTYPHPO . " H3YYEHHBIX,
A D yp pOBaTh H3YYCHHBIH MaTCpHa..'I H XHMHYECKYIO HH(I)OpMauPHO, HOJIyYEHHYIO M3

VIHX J

MOJCIIH HUCTOYHHKOB:

\ JMPOBAThH CTPOCHHE aTOMOB 2JJIEMEHTOB IEPBOIo — TPETBEIO [MEPHOJI0B (B paMKax

H3YUCHHBIX 10J10XkKeHHi Teopun 3. Peseppopaa), crpoerne npocteiinux MoaeKy:t.

2. B yennocmuo-opuenmayuonnoii chepe:
AQHAIM3UPOBATh M OLIEHWBATh IOCJIEACTBHS UL OKpYJXKarowiei cpeibl OBITOBOH M
NPOM3BO/ICTBEHHON JEATEILHOCTH YeI0BEKa, CBA3AHHOI ¢ nepepaboTKO# BEIIEeCTB.

3. B mpyoosoii cghepe:
* IPOBO/IUTH XUMHYECKHIT IKCIIEPUMEHT.

4. B cghepe bezonacnocmu scuznedesimensHocmu:

* OKa3bIBATh IEPBYIO NIOMOIIb [IPH OTPABJICHHSX, 0’KOTaX M JAPYTHX TpPaBMaXx, CBS3aHHBIX
BEILECTBAMH U J1a00paTOpHBIM 000PYI0BaHUEM.

ONHUCHIBATH CBOMCTBA TBEPIBIX, JKMAKMX, TIa3000pa3HBIX BEINECTB, BBIACTAA HX
CYLIIECTBEHHbIC TPU3HAKH;

* XapaKTepu30BaTh BEIIECTBA 10 COCTaBY, CTPOEHUIO H CBOMCTBaM, YCTaHABJIMBAaTh
HNPUYHHHO-CJICJICTBEHHBIE CBSI3M MEXKIY JJaHHBIMH XapaKTepPHCTHKAaMH BElIECTBa;

* PaCKpbIBaTh CMBICII OCHOBHBIX ~XHMHYECKHX TIOHATHH «aToOM», «MOJICKYJay,
«XMMHYECKMH DJIEMEHT», «IIPOCTOE BELIECTBO», «CJIOXKHOE BEIIECTBO», «BaJCHTHOCTLY,
MCII0JIb3Ys 3HAKOBYIO CHCTEMY XUMHH;

* u300paXkaTb COCTAB MPOCTEHIIMX BEIECTB € IMOMOLIBIO XHMHYECKHX dbopmya u
CYIIHOCTh XMMHYECKUX PEAKIMif ¢ TOMOIIBIO XHMHYECKHX YPAaBHEHHIH;

* BLIYMCIIATH OTHOCHTENIBHYIO MOJICKYJISPHYIO H MOJISPHYIO MacChl BEIIECTB, a TaKKE
MAccoOBYIO JIOJIO XHMHYECKOTO 73JIEMEHTa B COEIAMHEHHMSX IS OHEHKH HX IPaKTHYECKOM
3HAYUMOCTH;

* CPaBHUBATD 110 COCTABY OKCH/Ibl, OCHOBAHHSI, KHCIOTBI, COJIH:

* KJIACCH(UIMPOBATH OKCHIBI H OCHOBAHHS 110 CBOHCTBAM, KHCJIOTBI H COJIH 110 COCTaBY:

* [10.1b30BaTHCS J1A6OPATOPHBIM 0GOPYI0BAHAEM H XUMUYECKOH I1OCY0H;

* [IPOBOJIMTH HECJIOKHbIE XMMUYECKHE OIBIThI H HaOJTIOIeHUST 32 U3MEHEHHUSIMH CBOMNCTB
BELIeCTB B MPOIECCE WX MpeBpalleHuit; cobmoaaTh NpaBuia TEXHHKH 6€30MacHOCTH TpH
1poBe/IcHHH HaOMOACHHIT H OIIBITOB;

* paznmuyath 9KCIEPHMMEHTATIBHO KHCJIOTHI H METOYH, TOJIB3YSACh HH/IMKATOpPaMH,
0CO3HABATH HEOOXOAUMOCTb cOOMIOIeH s Mep 0e30MacHOCTH MPH o0paIieHuu ¢ KUCIOTaMH H

.

[eJjioyamMHu.
* pacKphbIBaTh CMbICII NIepUOaNYECKOTOo 3aKOHa II U. Menaeneena;

e OMUCHIBATL M XapaKTepu3OoBaTh Ta6nwmyro q)opmy ﬂCpHO,’lHqCCKOE CHCTCMbI

XUMHUYCCKHUX DJIEMEHTOB,
° XapaKkTepu3oBaTh cocTaB aTOMHBIX SIJIEp W pacnpe/ieIieHue 4HCIa DJICKTPOHOB 110

3JIEKTPOHHBIM  CJIOSIM aTOMOB XHUMHYECKHX DJIEMEHTOB MaJIbIX IE€pHO/IOB I‘lC‘pHO}IH‘lCCKOﬁ

CHUCTEMBI, a TAKI)KE KaTus U KaJlbIHs;
¢ pa3auyaTh BHJIbI XUMHYECKOH CBSI3H: HOHHYIO, KOBAJICHTHYIO MOJISIPHYIO, KOBAJICHTHYIO

HENOoJIIPHYIO H METAJNTHYECKYIO
®: H’}OGP&X\’GTB 3JIEKTPOHHO-HOHHLIC (bOpMyIlbl BECILICCTB, 06pa303auublx XHMHYCCKHMH

CBA3SIMH pa3HOIo BH/A;
e BRISBJISATH 3aBHCHMOCTL CBOMCTB BEIIECTB OT CTPOEHHSI HX KPHUCTAUIHUYCCKHX peLUéTOKZ

MOHHBIX, aTOMHBIX, MOJIEKYJISPHBIX, METATTHYCCKHX
12



* XAPAKTCPU3OBATL XHMHUCCKHE IEMEHTBI M MX COCJMHEHHA HA OCHOBE MOJOKECHHA
HIEMCHTOB B TICPHOANYECKOI cHeTeMe H 0cODEHHOCTE CTPOCHHS HX ATOMOB;

* XAPAKTEPH30BATHL HAYYHOE M MHPOBO3I3IPEHYECKOE 3HAUEHHE NIEPHOUUECKOTO 3aKOHA 1
IICPHOIMYCCKON — cHcTemMbl  Xumuueckux anementoB JI. M. Menjeneesa; ¢ o6bACHATb CyTh
XHMHIHUCCKHX TIPOUECCOB H UX NPUHIMITHAIBHOE OTJIHYHE OT (U3HUECKNX;

* HA3BIBATH NPH3HAKK M YCIIOBHS NPOTEKAHMS XUMHUYECKUX peakiimii;

* YCTAHABIMBATL MPHHAUICKHOCTH XUMHYECKOH Peakinn K Onpee/éHHoOMY THITY MO
OMHOMY M3 KJIACCH(DHKAIMOHHBIX NPU3HAKOB: 1) 0 YMCIY M COCTABY MCXOJHBIX BELIECTB M
NIPOLYKTOB  PCAKUMK  (peakiuu COEJMHECHNMs, Pa3oKeHus, 3ameulenus M obmena); 2) 1o
BBUICJICHHIO WM NOIJIOIIEHHIO TEMIOTHl (PeaKinn K30TEPMUUECKNE M IHIOTEPMUYECKHUE);
3) 0 M3MEHEHMIO CTeneHeil OKHCIEHHS XMMHUYECKHX JJEMEHTOB (PEaKUHH OKHCIHTETbHO-
BOCCTAHOBHTEIbHbIC); 4) 10 0OpaTMMOCTH npolecca (peakiuu 06paTHMBbIe B HeOOPATHMBIE);

* COCTABIISTH YPABHEHHS DJIEKTPOIHTHYECKOH JTUCCOLMAIMM KUCIIOT, WIEN0YeH, CoIei;
TIOJIHBIC W COKPAWIEHHbIE HOHHbIC ypaBHEHMs peakiuii oOMeHa; ypaBHEHHs OKHCIMTEIBHO-
BOCCTAHOBHTEIIbHBIX PEAKIIHii;

* IPOTHO3UPOBATh MPOAYKThI XHMHYECKHX Peakiuii 1o Gopmyiam/Ha3BaHAAM HCXOHBIX
BEILECTB; ONPEAEATh HCXOHBIE BELecTBa 110 (opMyJIaM/Ha3BaHUSM [POYKTOB PEaKIIHH;

* COCTABIISITh yPABHEHUS PEAKIMH, COOTBETCTBYIOIIMX [OCTEI0BATEMLHOCTH («IIETIOUKE)
TIpeBpalleHNI HEOPraHWYECKHX BEIECTB Pa3HYHBIX KJIACCOB;

* BBISIBJISITH B IPOLIECCE IKCIIEPUMEHTA MPU3HAKH, CBHIECTEIBCTBYIOLIHE O MPOTEKAHHH
XMMHYECKO! Peakium;

* IPUTOTOBJISITH PACTBOPBI € ONpPeeEHHON MACCOBO# 10/1€l PaCTBOPEHHOrO BEIECTBA;

* OIIpEe/IE/IATH XapakTep CPebl BOAHBIX PACTBOPOB KHCIOT M IIeJI0YEH IO M3MEHCHHIO
OKPacKH HHMKATOPOB;

* IPOBO/IUTH KAYeCTBEHHbIE PEaKLKH, OATBEP)K/IAIOIINE HAIMYAE B BOIHBIX PaCTBOpax
BEIIECTB OT/IC/IbHBIX HOHOB

* ONpE/IENATh NPHHAIEKHOCTh HEOPraHHYECKHX BEIIECTB K OJHOMY M3 HM3Y4CHHBIX
KJIACCOB/IPYIINT: METALIBI M HEMETALTbI, OKCH/IbI, OCHOBAHHS, KHCIOTEI, COJIH;

* COCTABIIATH (POPMYJIBI BELIECTB 1O X HA3BAHHSM;

* ONpe/IEeNATh BATEHTHOCTb U CTETICHb OKHC/ICHUS 2IEMEHTOB B BELIECTBAX;

* cocTaBlIsATh (OPMYJIBI HEOPFaHHYECKHX COCIMHEHHI IO BaICHTHOCTSM M CTEIEHSM
OKHCJICHHUS DJIEMEHTOB, a TAK)KE 3apsi/iaM HOHOB, YKa3aHHBIM B TaIHLEe paCTBOPUMOCTH KHCIIOT,
OCHOBAHHI M COJIEH;

* OODBACHSTH 3aKOHOMEPHOCTH M3MEHeHH s (PH3HYECKHX W XMMHUYECKUX CBOHCTB NPOCTBIX
BEIeCTB (METAIOB M HEMETA/IOB) H HMX BBICHIHX OKCHIOB, OOpasOBAaHHBIX OIEMEHTAMH
BTOPOTO U TPETHETO NIEPHO/IOB;

« Ha3pIBaTh OOIIME XMMHMYECKHE CBOWCTBA, XapakTEpHble IS TIPYNI OKCHIOB:
KHCJIOTHBIX, OCHOBHBIX:

o Ha3BIBATH OOLIHE XMMHYECKHE CBOMCTBA, XapaKTepHble VISl KKIOr0 M3 KJIaccoB
HEOPraHMUYECKUX BEIIECTB: KHCIIOT, OCHOBAHHI, COMEH;

« IPUBOJWMTL  TIPMMEPBl  peaKiluii, —MOATBEPXKIAIOMMX — XHMHUCCKHE  CBOHCTBA
HeOpraHHyeCKNX BELIECTB: OKCH/I0B, KHC/IOT, OCHOBAHHIH H COJIeii;

« OTIpe/e/sTh BELIECTBO-OKHCIHTEMb M BEUIECTBO-BOCCTAHOBHTENb B OKHC/HTEIBHO-
BOCCTAHOBHTEJIBHBIX PEAKIIHSX;

« COCTARJISTH OKHCITHTEMbHO-BOCCTAHOBATE IbHBIHN Oananc (JU1s M3Y4eHHBIX PeaKIHii) 1o
TIPE/UIOKEHHBIM CXEMaM PeaKIlHii;

* IpOBOJMTH  J1a0OPAaTOpHBIC  OMBITHI,  TOJATBEPXKAAIOLINE  XHMHUCCKHE  CBOHCTBA
OCHOBHbIX KJIACCOB HEOPTaHMYECKUX BEIIECTB;

[Ipedmemupimu pe3yibmamamu usyuenus npeomema «Xumuay» 6 9 knacce A61210mca
caeoyouue yMeHuA:

1. B nosnasamensnoil cghepe:
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- Mo;?::;;;_ oigizé:.;::za H3YUYCHHBIX IOHATHIH: BEIIECTBO (XMMHUECKHIT 2JIEMEHT, aToMm,
B ccken dopacyne OT;{OC‘{:cxaﬂ peuieTKa, BeIeCTBO, IPOCThIE H CJIOKHBIE BELIECTBA,

3 TClIbHAs aTOMHasi Macca, OTHOCHTE/IbHAsI MOJIEKYJISIpHAs macca,
BAJIEHTHOCTD, } OKCHIBI,  KHCIOTBL, OCHOBAHMUS, com, amQoTepHOCTh,  HHIMKATOP,
NEPHOIAMYCCKMH  3aKOH, MepHOJMYecKasl CcHCTeMa, nepuoauueckas TabiauIa, H30TOIB,
XHMHYECKasi CBS3b, SJICKTPOOTPUUATEILHOCTh, CTENEHb OKHUCJICHHS, JEKTPOJIHT); XHMHYECKas
peaxkius (XuMHYecKoe YpaBHEHHE, I'€HETHYECKasi CBSA3b, OKHCJIEHHE, BOCCTAHOBJICHHE,

MEKTPOITHTHYECKAS Aucconunanus, CKOpPOCTh XHUMHYECKOMH peaKiHm);
* OTHUCHIBATH ACMOHCTPALMOHHbBIE H CAMOCTOSITE/ILHO MPOBE/ICHHBIE YKCIIEPUMEHTBI, HCIOJIb3Ys
JUISt 9TOro €CTECTBEHHBIN (pycckmit, POHOI) A3bIK " A3BIK XHMHH;
ONMHCRIBATL M Pa3IHYaTh HM3yyeHHbIC KJIACCHI HEOPraHHYECKHX COCAMHEHHH, MpoCThie H
CJIOJKHBIC BEIIECTBA, XUMHYECKHE peaKImu;
KIaccupuumpoBsarh U3y4YEeHHBIC 0O BEKTBI " ABJICHUS,
HAOJIIOJIATL  JIGMOHCTPHpYEMbIE M CAMOCTOSTENBHO IPOBOAMMBIE OIBITHI, XMMHYECKHE
peaxiuu, IPOTEKAIOIIHE B npUpojie " B ObITY:

JlenaTh BbIB?ZIbI U yYMO3aKJIIOYeHHs: M3 HaAOMIOJeHUiH, H3YYEHHBIX XHMHUYCCKHX
3aKOHOMCPHOCTEH, NPOrHO3MPOBAThL CBOMCTBA HEHU3YYEHHBIX BEILECTB 110 AHAJIOTHH CO

CBOICTBaMH H3yUYEeHHDIX;
CTPYKTYPUPOBaTh M3y4yeHHBI MaTepual M XHMHYECKYI0 HH(OpPMAIHMIO, MOJYyYEHHYIO H3
JIPYTUX MCTOYHUKOB;
MOJIETIMPOBATh CTPOCHHE ATOMOB 3JIEMEHTOB IEPBOrO0 — TPETHEro MEpHOJOB (B pamKax

U3YYCHHBIX MOJIOXKEHHH Teopunt . Pesepdopaa), ctpoenne MpocTeHuX MOJIEKYI.

2. B yennocmuo-opuenmayuonnoi cepe:
AHATM3MPOBATh M OLEHMBATh IOCJEJACTBHS Ul OKpYJKalomeid cpeabl OBITOBOH H
MPOU3BOJICTBEHHOI IeATEILHOCTH Y€I0BEKA, CBSI3AHHOMN ¢ IIepepaboTKOMN BEMIECTB.

3. B mpyooegoii cghepe:
* IPOBOJIUTH XUMHYECKHUH IKCIIEPUMEHT.

4. B cghepe bezonacnocmu dcusnedesmenbHocmi:
- OKa3bIBaTh NEPBYIO [IOMOLIb [IPH OTPABJIEHUSX, 0XKOraxX H JAPYTUX TpaBMax, CBA3AHHbBIX

C BEIECTBAMHU H JIAOOPAaTOPHBIM 000PYI0BAHHEM.

TEMATHYECKOE IIJTAHUPOBAHHUE

8 KJIACC (70 YACOB)

Tema ypoka OcHognoie euovt deamenvnocmu | Hcnonv3os
obyuarouuxca aHue
obopyoosa
HuA
uenmpa
«Touka
Pocmay

Hazeanue
paszoena

Beeoenue (54) | 1.1Ipeomem xumuu. | Ciymanue 00BSCHEHUH yUuTE IS,
Bewecmea. CamocTosTe/bHas paboTa ¢ y4eOHHKOM.
O6bscHenye Ha0I01AeMbIX SIBICHHH.

[pespauyenus
2.Ilpespaujert P PaGoTa ¢ pa3aTOUHbIM MaTepUaIOM.
seuyecms. 01b o
Wb Criymanue 0OBbsICHEHHIT yIHTeNs.
umuu JICUSH
& 6 HCUSHU | CanocTosTebHAS paboTa ¢ yueOHHKOM.

14




Helosexda.

3. Kpamkuii  ouepx
ucmopuu pazeumusi
XUMuUU.

Cnymanue oObsiCHeHNI yUHTES.

CamoctosTenpHas paboTa ¢ ydeOHHKOM.
Or6op u cpaBHeHHe Marepuana 110
HECKOJIBKUM HCTOYHHKAM.

4.1ICXD JIH. | Cnymanue oObsCHEHNH yunTEIs. JlaTunk
Menoeneesa. 3naxu | Camocrostenbaas pabota ¢ ydyeOHHKOM. | BBICOKO#H
XUMU4eCKuUx Pabora ¢ Tabnunueit Menzeneesa. TeMrepaTyp
21eMeHMOoe. PaGora ¢ xapToukamH. pl, JlaTumk
Temreparyp
Bl
[IATHHOBBIN
s Xuvuueckue |
dopyi Han3 GopMyI.
Ommnocumenvnas Pelenue TEKCTOBBIX KOJIMYECTBEHHBIX H
amomunas u | KaueCTBEHHBIX 3a/1a4.
MONCKYAPHASL Crnymanue 00bsSCHEHUH yuuTeNs.
maccst. Pabora B napax.
PaGota B rpynmnax.
Amombi L Ocnosnvie Jlardux
XUMUYeCKUX | c6e0eHus 0 S0l i e B SIS BBICOKO
Ciymanue 00bSICHEHHH yIUTeIs.
I1eMeHMOo8 cmpoenuy amomos. | ~ 6 Gumxom. | TEMMEPATYP
amMocTosTeIbHas paboTa ¢ y4eOH
(8u4) Hzomonbl. pl, JlaTyuk
TeMIepaTyp
bl
IIATHHOBBIH
2 Cmpoenue | Cryimanue 00bSICHEHHH yIUTEIS.
271eKMPOHHBIX CamocTosiTebHas paboTa ¢ y4eOHHKOM.
obonouex amomos. | Pabota c Tabmuueit Menzeneesa.
Hsmenenue yucaa | Pabora ¢ KapTOUKaMH.
2/1eKMpPOHO8 na | PaboTta B mapax.
BOY. PaGoTa B rpymnmax.

3. Honnas ceé3o.

Carymanue o0bACHEHHI YUHTE.
Pemienue MocTaBIeHHBIX 3a/1a4.
PaboTa ¢ yueOHUKOM.

Pabota B mapax.

Pa6oTa B rpynnax.

4.
Bzaumooeticmeue
amomoe
2/1eMeHMOB-
HeMemaiios
Medicoy coboll.

Caymanne 00bICHEHHH yIUTeNs.
Pa6ota ¢ Tabimieit Meneneesa.
Pemenue 3anay.
Pabota B napax.
PaGoTta y 10CKH.

3 Kosanenmnas
XUMUYCCKAUSL CBSI3b.

Pa6oTa ¢ pa3aaTouHbIM MaTepPHATIOM.
Crnymanne 00bACHEHHH yUUTeIs.
CamocTosTeapHas paboTa ¢ yueOHHKOM.

6. Memanauvecxasn
XUMUYECKAsL C6A3b.

PaGora ¢ pa3iaTouHbLIM MATEPHAIIOM.
Cnymanue oObsICHEHHH y4HTeIIs.
CamocTosTebHas paboTa ¢ YUeOHHKOM.

7. Obobwenue u

PaboTa B mapax.
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cucmemamuzayus
3HAHUL .

PaGora B rpynmnax.

Pemenue 3anau.

IIpoBepka nojyueHHbIX 3HAHHI.
[ToaroToBka Kk KOHTpOJILHOH paboTe.

8. Konmponvnas
paboma Ne |.

Pemenne 3anannii KOHTpobHOMN paboTHI.

IIpocmeie L. IIpocmuie
sewgecmea (7 | 6ewecmea " | PaGoTa ¢ pa3iaTouHbIM MaTepPHAIOM. Raraux
y) Memanisl " Crymanne oObsCHEHHH yuuTeIs. BRGONGE
I CamocrositenpHas paboTa ¢ yueOHHKOM. BRUFTR
- AHanu3 omuboK. bl, JlaTamk
KOHMPOLHOII AHasIu3 KOHTPOJILHOH pabOThI. ::EMnepaTyP
patom.. IIZaGOTa HaJl OIIHOKaMH. ST
eleHue 3aj1ay. ppi——
TEMIIeparyp
bl TIEPEXO/IOB
AJUIOTPOTIHBI
X
Mo I UKaIH
%1 CephI;
H3MEpEHHE
TeMIeparyp
bl ILJIABJICHUS
BEIECTB.
2. Koauueemso | oo o000 bopMyL.
seujecmea.
Pelenye TEKCTOBBIX KOJIHYECTBEHHBIX H
KaueCTBEHHBIX 3a/1ad.
Cnymanue 00bACHEHHH yIUTEIA.
3. Pewenue 3a0ay .
Ananus GpopMyJlL.
Pemenne TEKCTOBBIX KOJMYECTBEHHBIX H
KaueCTBEHHBIX 3a/1a4.
Cnymanue 00bsICHEHHH yIUTENIS.
4. Monspnbotit | g oo (bopMyL.
0Ovem 2a308.
Pemienne TEKCTOBBIX KOJIWYECTBEHHBIX H
KayeCTBEHHBIX 3a1a4.
Crymanue 00bICHEH T yIUTEISL.
5. Pewenue 3a0a4. | p o oa (bopmy.
Pelenre TEKCTOBBIX KOJIMYECTBEHHBIX M
KayeCTBEHHBIX 3aj1a.
Crymanne 0ObICHEHUH yIUTENs.
6. Ooobwenue u | Pabora B mapax.
cucmemamuszayus | Pabora B rpynmax.
swanuii  no 21aee | PemeHue 3anad.
«llpocmbie [IpoBepKa Moy 4eHHBIX 3HAHUH.
seujecmear. [ToAroTOBKa K KOHTPOJILHOMH padoTe.
7 Koumpoawnas | Pemenne 3axanuii KOHTPOJIbHOI pabOoThL
paboma Ne 2.
Coeounenun | 1. Cmenenw | Ciymanne oObSICHEHHH yUHTEIS.
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xumuueckux | oxkucienus. Ananuz | CamocrositesnbHas pabota ¢ yueOHHKOM.
271EMEHMO0G KOHMPOabHOU Pabota ¢ Tabmuneii Menneneesa.
(15 u). pabomi. Pa6ota ¢ kapToukamu.

2. Basicnetnuue Bubiric bt .

RRGCCH  GunapKbix pa3aTOYHBIM MATEPHATIOM.

coeouneHull .

Craymanue oObsiCHeHHH yuuTeNs.
CamoctosiTenbHas paboTa ¢ yueOHUKOM.

9 Oetiosaius, PaGota ¢ pa3aTouHbIM MaTepUAIOM. Raveax pH
Citymranue o0bsCHEHUH yUHTEIA.
CamocTosiTenpHast paboTa ¢ yueOHHKOM.
4. Obobwenue u | Pabora ¢ pa3aaTOYHBIM MATEPHATIOM.
cucmemamusayus | Pemenue 3anad.
3HAHUL. 3akperuieHHe 3HaHHii 110 TeMe.
5. Kucromo. Crymianue o0bsiICHEHU  yauTesis. Jlatunk pH
CamocTosTe/bHas paboTa ¢ y4eOHHKOM.
OtGop ® cpaBHEHHWEe Marepuaiza II0
HECKOJIbKHM HCTOYHHKAM.
6. QObobwenue u | PaGora ¢ pa3naTouHbIM MATEPUATIOM.
cucmemamusayus | Pemenue 3ajaay.
3HAHUIL. 3akpensieHHe 3HaHUI 110 TeMe.
7. Conu. Crymanne o0bsICHEHHH y4HTeIs. Jaruuk pH

CamocrosiTenbHas paboTa ¢ yaeOHUKOM.
Ot6op M cpaBHEHME MaTepHana IIo
HECKOJIbKUM HCTOYHHKAM.

8. Oboowenue u
cucmemamusayus
IHAHULL.

PaboTa ¢ pa31aTOYHbIM MaTCPHATIOM.

Pemenwne 3a1au.
3akperuieHue 3HaHui 110 Teme.

9. Obodowenue u
cucmemamuayus

Pa6oTa ¢ pa3aToyHbIM MaTEPHAIOM.
Pemenne 3amay.

3HaHUL 00 | 3aKkperuieHue 3HaHHH 110 TeME.
OCHOBHBIX  K1ACcax

Heopeanu4ecKux

sewyecme.

10. Pabora ¢ pa3aTouHbIM MaTEPHATIOM.
Rpuemioniuneckue Citymanue 0ObICHEHHH YUHTEIsI.
PRI CamocTosTeabHas paboTta ¢ yUeOHHKOM.
12. Yucmore | Cinymanue oObsICHEHHH yUHTEIsl.

eeuyecmed U cmecu.

CamocrosTebHast paboTta ¢ y4eOHHKOM.
OtGop ¥ CcpaBHEHME MaTepHajia II0
HECKOJIbKAM HCTOUYHHKAM.

13. Maccosass u
obvemnas oonu
KOMNOHEHMO8
cmecu.

Anamus GopMyIL.

PelieHre TEKCTOBBIX KOJIMYECTBEHHBIX H
KayeCTBEHHBIX 3a/1ay.
Crymanue o0ObsSCHEHHH yuuTeIsl.

14. Pacuemebl,
CBA3UAHHBLE c
nousmueM « Q0.

Ananus Gopmy.

PerieHne TeKCTOBBIX KOJIHYECTBEHHBIX H
Ka4eCTBEHHBIX 3a/1a4.
Crymanue oObsICHEHHH yuuTesl.

15.  Koumpoavnas

Perenne 3a1anuii KOHTPOJIBHOMH paboTBI.

17




5 paboma Ne 3.

Hsmenenus, | 1. Duzuveckue | 1,
npoucxo0amu | S6ienus 6 xumun, Paborta ¢ pa3zato4yHbIM MaTepHaIOM.
e ¢ | Ananus Cnymanue oObsSCHEHHH YIHTeIS.
gewecmeamu | konmponsnoii CamocTosTebHas paboTa ¢ yueOHHKOM.
(12 ). patGomi.
2. Xumuveckue | Caymanue oObACHEHHH YIHTES.
peakyuu. CamocrosTesnpHas paboTa ¢ yueOHHKOM.
Otbop u cpaBHeHHe MaTepuaza IO
HECKOJIbKUM HCTOYHHUKAM.
3, Xumuueckue | Cnymanue oObACHEHHH yuuTeNs.
YpasHeHus. CamocTosTenpHas pabota ¢ ydeOHHKOM.
OrGop W cpaBHeHMe MaTepHaza II0
HECKOJIbKUM HCTOUHHKAM.
4. Pacuemwvi no i
Xumuyeckum RS (OpMSL.
YPAGHEHUSM. Perenye TeKCTOBBIX KOJIHYECTBEHHBIX H
KauyeCTBEHHBIX 3a/1aY.
Caymanue 00bICHEHHH yIuTeId.
5. Pacyemwvr  no
Ananmm3 GopmyIL
XUMUYECKUM
VPABHEHUAM. Pemenue TEKCTOBBIX KOJHYECTBEHHBIX H
KayecTBEHHBIX 3a/1a4.
Crymanue 00bSCHEHHH YUHTEIA.
o Pearyuu | pasora c pa3aToYHbIM MaTEpPHATIOM.
PORIOOCCI: Cryianue o0bsICHEHHH yuHTels.
yianue 00bACHEHHH YU
CamocTosiTebHas paboTa ¢ yJeOHHKOM.
7. Peaapa PaGoTa ¢ pa3laTOuHbIM MaTepHaIoM.
COeOUHCHUA. C 6 e
nymanue oObACHEHHH yIHTEIA.
CamocTosiTebHas paboTa ¢ ydeOHHKOM.
8. Peaxyuu | Caymanne 00bACHEHHH yIHTEIA.
3ameuyeHus. CamocTosiTebHas paboTa ¢ y4eOHHKOM.
OtGop ¥ CpaBHEHHE MaTepHaza IIo
HECKOJIbKUM HCTOYHHKAM.
9. Peaxyuu | Ciyiianue 0ObSICHEHHH yUHTEs.
obmena. CamocrosTebHas paboTa ¢ y4eOHHKOM.
Ot6Gop W cpaBHeHME MaTepuana II0
HECKOJIbKUM HCTOUHHKAM.
10. Tunet | pagora c pa3aToOYHBIM MATEpPUATIOM.
B Crnymanne 00bACHEHHI yUUTEIS.
s _ "4} CamoctosTenbHas paboTa ¢ yueOHHKOM.
npumepe  c60UCME
600bL.
11. Ob6obwenue | Pabora B napax.
suanuitc no meme | Pabota B rpynmnax.
«Hzmenenus, Pemenne 3azauy.
npoucxoosuyue ¢ | IlpoBepka nojydeHHbIX 3HAHUH.
geuyecmeamiiy. [TojiroToBKa K KOHTPOJIBHOIT padoTe.
12, Konmponwnas | Pelenue 3a1anuii KOHTPOJIBHOIH paboThL.
paboma Ne 4.
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IHpocmeituue

1. Ipakxmuuecxas

Habmonenne 3a  gemomcTparmsamu

onepayuu ¢ | paboma Nel. y
eeuecmeamu | IIpue. et
(xu.iumecxuﬁ ogpfl:;:;”m . OGbacHenne HabIIO1aEMBIX SBIEHHiT.,
npaxmuxym) | aabopamopnviy [TocTanoBka OMBITOB /ISl AEMOHCTpAIHH
(5 4). 06opyodosanuen. Rl 2
Beinosinenne npaktuyeckoii paGoThl.
ol w\mut{em‘aﬂ Habmonenne 3a  aemoHcTpaummsmu AR
paboma  No2 TeMIepaTyp
Hab6nooenue 3a )(1)‘16mem. 0 bl
20pAweii ceeuoii bICHEHHE HAOI01aeMbIX SBJICHHIA. —
[locTaHOBKA ONBITOB VIS AEMOHCTPALHH
K7accy.
BrmonHenne npaktuyeckoii paboThl.
3. Ipakmuyeckas fisbiicne _— JlaTunk
paboma  Ne3 ACHHE 338 JICMOHCTPAtHAMIL | o okoi
Ananus  nowger u | o o TeMIIepaTyp
Ob6bscHeHne HAOIIOMaeMbIX SIBIICHUI.
600bl. pl, JlaTuuk
[TocTaHoBKa ONMBITOB I AEMOHCTPALHH
TeMIepaTyp
Ky1accy.
Brimonnenne npakTuieckoii paboTsl. ¥ ”
IIATHHOBBIH
—H3MepeHHe
TeMIIEpaTyp
Bl B
nporecce
o0yueHHs
npHemMam
BBIIIAPUBAHH
s BOABI U3
o0pa31oB
HIOYBBI.
Jatuux pH —
pH -
H3MEpEeHHe
BOZIOPOIHOTO
HoKasareJis
BBITSDKKH
pactBopa
HOYBBI
4. {llpaxmusecran Habmonenue  3a  IeMOHCTpauUUsIMH I[arqmcv
paboma No4. — BBICOKOH
Tpusnaku O6bscHenHe HAGTIONAEMBIX SIBIICHHIA. e
FHUHAE ORI IToCTAHOBKA OIIBITOB JUISl AEMOHCTPALHH | Haanx
peaxyuil. Knaccy. TeMIIepaTyp
Brimosnenne npaktHyeckoi paboThL. 2 s
IIATUHOBBIH,
Hatuuk pH —
[PH3HAKH
peakuuii 1o
U3MEHEHUIO
cpessl
(peakuus
HelTpaiu3an
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—————————————

|

HH)
5. Ipaxn R |
. yeckas
paboma oS HabGmoznenne  3a  JeMOHCTpalMsaMH ONEKTPOHHEI
= | yymrens. e BECHI,
Ipuzomosnenue gt aibh
pacmeopa caxapa u OObsacHenne HabJII01aeMBbIX SIBJICHHIA. 5 P
[Toctanoska o 300 pAToOpHH
pacuem e | oo MBITOB JUIS IEMOHCTPALAH | -0 o
maccoeou  doau 6 Bi 32 2
pacmeope. IITOJIHEHHE TTPAKTHYECKO paboThl.
Pacmeopenue. | 1. Pacmeopenue. JlaTumk
Pacmeopsi P Pa6ora ¢ pa3znaTouHbIM MaTEpPHAIOM.
pbl. acmeopumocms @ BBICOKOH
Peaxyuu ; Crymianue oObsCHeHHH yduTes.
seujecme 6 gooe. TeMIeparyp
HOHHO020 CamocrosiTenbHas paboTta ¢ y4eOHHKOM.

6 pl, JlaTuuk
oomena. TeMIIepaTyp
OKucaumenvH Bl
o IIATHHOBBIH
goccmaHnosum - o
envHbvle FOPEHHIO
peaxyuu(l1 CKa3aHo
4) BBILIE,

2. B/IC. Ocnosnvie Jatuuk pH —
) Pa6oTa ¢ pa3aTouHbIM MaTepHAJIOM.
noaodcenus TOI o npu
Crnymanue o0bICHEHHH yUNTEIs.
U3ydeHUH
CamocTosiTesbHas padoTa ¢ y4eOHHKOM.
3 Honnvie L =
d Ananmu3 GopMyIl. OCHOBaHMH
VpaGHeHUs. (cpena
PelleHHE TEKCTOBBIX KOJHYECTBEHHBIX H )
T ’
KaueCTBEHHBIX 3a1a4. ﬂac POpa
3 YUK
Crnyiianue oObSICHEHHH yUHTE/IA. A
4.. Kucnomel, ux SUEKTRONPOD
i ud);: iy wz PaGora ¢ pa31aToOYHbIM MaT€PHATIOM. OJIHOCTH =
KAACCUPUK u .
. Y Crnymanne o0ObsICHEHAH YIHTEIIS. H3yueHue
ceoticmea.
Gous CamocTosiTesibHas paboTta ¢ YYeOHHKOM. | ipOBOHMOC
; anus,
5. Ocnosanus, UX | pagorg ¢ pa3gaToYHBIM MATEPHATIOM. T
uafcuqbukauuﬂ ¥ | Cnymanue 0OBACHEHHH YIHTEIIS. pacTBOpOB
GeoHenieo, CamocTosiTenbHas paboTta ¢ yJeOHUKOM.
6.  Oxcuowi, ux | Ciaymanue o0bsICHEHHH yUHTENS.
xaaccupurxayus  u | CaMOCTOATEIbHAS pa6oTa ¢ y4eOHUKOM.
ceoticmaed. Or6op W cpaBHEHHE MaTepHaza IO
HECKOJIbKMM HCTOUHHKAM.
7 Conu, ux | Cymanue oObSCHEHHH YIUTEIS.
xnaccugurayus  u | CaMoCTOATEIbHAS paboTa ¢ y4eOHHKOM.
ceolicmed. Or6op ¥ CpaBHEHHE MaTepHaza 1o
HECKOJIbKHM HCTOYHHMKAM.
| I——
yeck
GIRRITCHENTdIE gﬂ PaGoTa ¢ pa3aaToyHbIM MaTepUaoM.
Meducoy 2
s MENCCY | Crrymanue OOBSICHEH I YIUTENS.
slaccamu
Kaqecen: CamocrosiTebHas paboTa ¢ yaeOHHKOM.
geujecms.
9 Oxuciumenvho- | Ciyimanne 00bsACHEHHIT yUHTEs.
gocemanogumenvt | CamocTosiTebHas paboTa ¢ y4eOHHKOM.
ble peaxiuu. OrGop M cpaBHEHHE MaTepuaza o
HECKOJIbKHM HCTOYHHKAM.
10. O6obuenue u | Paborta B napax.
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cucmemamuzayus
3HAHUL no meme «
Pacmesopenue.

Pa6ota B rpynmax.
Pemenne 3anau.
[IpoBepka MoTy4eHHBIX 3HAHHH.

Pacmgopoi. [ToaroToBka K KOHTPOJILHO# paboTe.
Peakyuu  uonnozo
obmena. OBP».
11, Konumpoavnas | Pemenye 3ananuii KOHTPOJIBHOIH pabOTHI.
paboma Ne 5
Ceoilicmea 1. Ilpakmuueckasn Ha6
snekmpoaumo | paGoma  Noe 6. abmozieHke  3a  JIEMOHCTpallMSIMH
UTEJISL.
8 Hounnvie peaxyuu. )(;‘16 6 .
(xumuueckuii = bACHEHHE HA0IIOMaeMbIX ABJICHHH.
npakmuxym) OCTaHOBKA OIBITOB JUISI I€MOHCTPALIUH
(4 ll) KJ1accy. .
BhinonHenye npakTHdeckoii paboThL.
2. Ilpaxmuyeckas Jarank
- HaGmonenue 32 JI€MOHCTpaLHAMH
paboma  Ne 7. st TEMIeparyp
Venosus ¥ ' 4 Bl
O6bscHenne HabI01aeMBIX SIBJICHHH. .
npomexkanus IUIATHHOBBIN
[TocTaHoOBKa ONBITOB Ul AEMOHCTpAlUH
XUMUYECKUX
peakyuii - Medico i
i ’ Y | Boimonnenue paKTHYecKoi paboTsL.
pacmeopamu
21EKMpONUMos 00
KOHYA.
3. Ilpakmuueckas aTank pH
p Habmonenue 3a  JEMOHCTpALHAMH A p
paboma  Ne 8.
Cesoticmea Kkuciom g THTE
SR 9T O6bacHenue HA0IOaEMbIX SIBJICHHH.
K
o _ | IlocranoBKa OMBITOB UL JEMOHCTpALHH
OCHOGAMNUIL U CONCHL |\ 1a0 oy
BhIno/IHEeHHE IPaKTHYECKOH paboThI.
R e U Habmozenue  3a  JE€MOHCTpalHsSMHU
paboma  Ne 9. yauTens
Beiuanie O6bscHenne Ha0II0/1aeMbIX SIBJICHUH.
IKCNEPUMEHMANLH | 1T,c1a0BKA OMBITOB JUIS JIEMOHCTPALIMH
bIX 3a0ay. Knacey
BhInoIHEHHE NPAKTHYECKOi paboThI.
3axnouenue | 1.0606wenue u | PaboTa B napax.
(4u) cucmemamuszayus | Pabota B rpynnax.
IHAHUT no | Pemenue 3ajad.

YueOHUKy xumuu 3d
8 kaace.

ITpoBepka MoJTy4eHHbIX 3HAHUH.
[loaroToBKa K KOHTPOJIBHOI padoTe.

2.06006wenue u
cucmemamuzayus
3nanutl no
YueOHUKY Xumuu 3d
8 knacc.

PaGora B mapax.

PaGoTa B rpynmnax.

Pemenne 3aaad.

[IpoBepKa Moy4eHHbIX 3HAHUI.
[loAroToBKa K KOHTPOJIbHOI paboTe.

3. Hmozosas
KOHMPOIbHASA
paboma no xumuu
3a 8 knacc.

Perenye 3a71anuil KOHTPOJIBHOI PabOTHI.

4. Ananuz

Ananu3 omuboK.
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KOHmMpowHoll
pabomui.
Hao owubkamu,

Paboma

AHan3 KOHTPOJIBHO#H paboTEL.
Pabota Hax ommbkamy.
Pemenne 3anau.

Caymanne o0bsiCHeHHI YUHTEJISL.

9 KJIACC (68 YACOB)
Ham;auue Tema ypoka. OcHosHbie 6uObI Hcnonvzos
pasoena, deamenbHoCmU anue
Koluuecmeo obyuarouguxca obopyoosa
yacoe HUA
uenmpa
«Touka
Pocmay
O6wan 1. Xapaxmepucmuxa | Cnymanne 0ObACHEHUH yqUTENA.
xapakmepucmu | xumuyecxkozo snemenma | CamoctosTenpHas — pabora €
K@ XUMUYECKUX | HA  OCHOBAHUU €20 | y4eOHHKOM.
anemenmos (4 | nonosicenus ¢ | Pabora ¢ Tabimueit Menzaeseesa.
u). Ilepuoouueckoit Pabora ¢ KapTOYKaMH.
cucmeme /8 A
Menoeneesa.
2. Xapaxmepucmuka | Ciymanue oObACHEHHH yUHTES.
xumuueckozo snemenma | CamoctostenbHas ~ pabora ¢
Ha  ocHoGanuu  e20 | yaeOHHKOM.
NOJIOJHCEHUS ¢ | Pabora ¢ Tabnuneit Menzeneena.
Ilepuoouyeckoit Pa6ora ¢ kKapTOUKaMHu.
cucmeme I yZ4
Menoeneesa.

3. Xapaxmepucmuxa

Ciymanue 00bACHEHUH yIHTEIA.

sumuyeckozo s1emenma | CaMoctositebHas — pabora €
no KucaomHo- | yaeOHHKOM.

ocnoenuim  céoiicmeéam | Pabota ¢ Tabmunei Menzeneena.
0bpaszyemoix um | PaboTta ¢ kapTOYKaMH.
coeduHeHU.

4. Hepuoouveckuii | Crymanue 0ObSICHEHHH yIHTES.
3aKOH u | CamocToATenbHass ~ pabora ¢
[Tepuoouyeckas y4eOHHKOM.

cucmema  XUMUYECKUX

Pa6ora ¢ Tabnuueil Menaeneesa.

Memanavt (13

“)

saemenmosé  JI. M. | Pabora ¢ KapToYKaMH.
Menoeneesa.

I Tonoxcenue | Ciaymanne oObSICHEHUH yUHTEIIs.
Memannos ¢ | CamocrosiTenipHast ~ pabora €
Ilepuoouyeckou y4eOHHUKOM.

cucmeme
JI. 1. Menoeneesa u
CMpPOCHUE UX AMOMOG.

PabGora ¢ Tabnuueii Menaeneena.
PaGoTa ¢ KapTOUKaMH.
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2. Xumuueckue

ceolCmBa Memannoe. b ; PSR TeMnepiI:yT;::K
MaTepHaIOM. “
Coymanue oObsicHeHHH yUuTeNs. TLIATHHOBRH
CamocrositennsHass  pabora ¢
y4eOHHKOM.

J. Honyuenue | Cnymanue 00bACHEHHIT yUHTES.

memannos.  Kopposus | CamoctosTensHas — pabota ¢

Memannoe. yueOHHKOM.
Otbop M cpaBHeHHE MaTepuaia
10 HECKOJIBbKUM HCTOYHHKAM.

4. enounvie | Caymanue 00bsICHEHUH yuHTeIs. Jlataux

memanno. CamocrosrtenpHas ~ pabota € | TeMIeparyphl
y4eOHHKOM. ILIATHHOBBIN
Otbop M cpaBHEHHE MarTepHasa
10 HECKOJIbKUM HCTOYHUKAM.

9 Ulenounvie | Pemenne 3a1ad.

Memanno. PaGora o xapToukam.
Pemenue XHUMUYECKHUX
_YpaBHEHHIA.

6. Bepunnuui, maznuil u Paboia 2 PA3IATOYHBIM

wWenournozemenpHole MaTepHATOM.

Memanibi.

Criymanue o0bSICHEHUH yUHUTEIIS.
CamocTosTensHass ~ pabora ¢
yueOHHUKOM.

7. Bepunnuii, maznuil u
wenoyHo3emenvHble

Pemenne 3anay.
PaboTa 1o xapToukam.

Memanibt. Perenne XHUMHUYECKHX
ypaBHEHH.

SRAnoNUHYI: PaGora c pa3aaTouHbIM
MaTepHaJIoOM.

Crymanue oObsICHEHUH yUUTENs.
CamocrositennpHass ~ pabora ¢
yueOHUKOM.

9. Anomunuil.

Pemenue 3anau.

PaGota 1o xapToukam.

Pemenne XUMHYECKHX
ypaBHEHHII.

10. JKeneso.

Caymanue oObICHEHHH yauTessl.

CamocrositenbHast — pabora ¢
yUeOHHKOM.

OObsicHenue
SIBJICHHIA.

Ha0JI01aeMBIX
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11. 3axkpenrenue u
cucmemamuzayus
3HAHUL no 21a6e nepeoil

Pabora B napax.
PaGora B rpynmax.
Pemenne 3aznau.

KOHMPONbHOU pabomul.

«Memanawi». IIpoBepka 1oJry4eHHBIX 3HAHHUI.
[TonrotoBka K  KOHTPOJBHOM
pabore.

12, Konwmpononan | Pemenue 3amaHuif KOHTPOJIBHOM

paboma Nel | paborthl.

«Memanvry.

I3. Ananuz | Ananu3 omuOoK.

AHan3 KOHTPOJIbHOM paboThI.
PaGota Haza omuOKamMH.
Pewmenue 3a1ay.

Crnymanye oObsSCHEHHH yUuTeIs.

Ceoiicmea Ipaxmuyeckas paboma Hab Haramk
Mmemannog u ux | Nel.  Ocywecmesnenue popraaET e *3 | Bpicokoit
CcoeOuHeH Uil Yenouku  XUMU4eCKux }(l)eGM S e yqu;enﬂ. TeMIepaTyp bl,
(cumuyeckuii npeepasenui bACHEHHE Ha0JII01aeMBIX o
npakmuxym)(3 RAIORE TeMmIeparyp bl
[TocranoBka OIIBITOB JULS 2
) JIEMOHCTpALMH KJ1accy. el
.. | m3MepeHne
Brmonuenue NPAKTUYECKOH
TeMmmeparyp bl
paboThL. HepeXOJIOB
AUTOTPOIIHBI X
Mo duKany i
Ccephl;
U3MepeHue
TeMIepaTyp bl
IJ1aBJICHHS]
BEILECTB.
Ipaxmuueckas paboma | 1o e -
NQZ'_ Honyenue u JICMOHCTPALIUSAMHU YUUTEIIS.
ceoticmea  cOCOUHCHUU OErxcHenme HAG O NAEMEIX
Memannos. Nty
[ToctanoBka OTBITOB JUTSt
JIEMOHCTpAIHHU KJIAcCy.
BeinosHeHne NpaKTHYECKOH
paboThl.
Ipakmuyeckas paboma Ha6monense o
Ne3. JIEMOHCTpPALMSIMH yUUTEIS.
DKCNEPUMEHMATBHBIE | (a0 e = ——
3a0auu MO | cooriarait
PACGERacNe “ | Tocranoska OTIBITOB ULt
NOYUEHUIO GEUjeCms. JIEMOHCTPAIHH KIIACCY.
Beimnosnnenue MPaKTHYECKOi
paloThl.

24




