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[MosicuuTesbHas 3anucka

Pabovas nporpamma 1o xumin juis 8-9 knaccos paspa6orana na ocHobe esiepaibHOro
rocyfapcraeHioro obpasosareanioro cransapra OO0, obpasoparenshoii nporpammsl MBOY
«OOIl noc. Muuypuna» W npuMepHoit porpaMMbl 1o XHMHH,

Ha Gaze unemtpa «Touka pocran ofecrieunpaercs peanu3aiua 06pa3oBaTesbHBIX
NpOrpaMM CCTCCTBCHHO-HAYUYHOIT W TEXHONOTMYECKOH HaripaBienHocTel, pa3paboTaHHBIX B
COOTBETCTBHM ¢ TpeOOBaNMAMH 3aKONOAATEALCTBA B cepe 06pazoBaHHs M C  yUETOM
pexomcHaaunii Oencpanbioro onepatopa yuebHoro npeamera «Xumusa». OGpasosaTenbHas
MporpaMMa No3BOJNSET HHTETPHPOBATHL PEATH3YEMbIE OAXO/IbI, CTPYKTYPY H COflep/KaHHe MPH
opraiu3aunn o0y4cuus xummun B 8—9 kinaccax, BbicTpoenHoM Ha Gase 000ro U3 JIOCTYITHBIX
yucOno-Meronnuecknx  komnnekcos (YMK) . Hcnonszosanue obopynosanna «Touka
pocTay» npH peanu3aunu aannoii OI1 no3sosser co3narek ycnoBHs:

* AN pacUIMPEHUs COACPIKAHHA LIKOIBHOTO XHMHYECKOro 06pa3oBaHHs;

. AN MOBLILICHHSA TO3HABATENbHOH aKTHBHOCTH O0YYalOLIMXCS B €CTECTBCHHO-
Hay4HOH 001acTH;

3 ANS  pa3sBUTHA JIHYHOCTH pebEHka B npouecce OOYYEHHA XHMHH,
CnocobHOCTed, (GOPMHPOBAHHA H  YIOBJETBOPEHHS COLMAIBHO 3HAYHMBIX HHTEPECOB H

notpebHOCTei;
4 s paboThl ¢ ONApEHHbLIMM LIKONBHMKaMH, OpraHH3allMH HX Ppa3BHTHA B

pa3IHYHbIX 0071acTX 0Opa3oBarelibHOMH, TBOPYECKOl AEATEILHOCTH .

€ro

O6wasn xapakrepucTHka yueGHOro npeamera « XHMHI»

XHMHS KaK 3NEMEHT CHCTeMbl eCTECTBEHHbIX HayK paclpocTpaHHna cBOE€ BIHAHHE Ha
BCe 00JaCTM YEJIOBEYECKOro CYLIECTBOBAaHMS, 3ajala HOBOE BHAEHHE MHpa, CTama
HEOTbEMJIEMbIM KOMITIOHEHTOM MHPOBOH KYJbTYpbl, HEOOXOAMMbIM YCIIOBHEM JKH3HH 0OOLLECTBa:
3HaHME XHMHMHM CIYXHMT OCHOBOH [ (OpPMHPOBaHHS MHPOBO33PEHHS UYeJIOBEKa, ero
NpeacTaBlIeHHHA O MaTEPHAILHOM €AHHCTBE MHPA; BaXKHYIO POJib HIPAlOT GOpMHpYyeMble XHMHEH
NpeCTaBICHHA O B3aMMONpPEBPAIIECHUAX JHEPrHH M 00 DBONMIOLUMH BELIECTB B MPHPOJE;
COBpPEMEHHAss XMMHS HallpaBjieHa Ha pelieHHe TIOOAIbHBIX NMpo0ieM YCTOHYMBOIO pa3BHTHA
YeJoBeYeCTBA — ChIPbEBOM, JHEPreTMYECKOH, MUIUEBOH M IKOJOrHYeCKOi 0e30MacHoCTH,
npoGieM 31paBoOXpaHeHHs. B ycloBHAX BO3pacTalowero 3Ha4eHHA XHMHH B XH3HH 0OLIeCTBa
CyLIECTBEHHO MOBbICHIACh POJb XMMHYECKOro oOpasoBanus. B mniaHe couuanusaumu ono
ABJIAETCS OJIHMUM M3 YC/IOBHi (POPMHPOBAHHS HMHTE/IEKTAa JIHYHOCTH WU [APMOHHYHOTO e
pasBuTHs. COBPEMEHHOMY 4ENOBEKY XHMHYECKHE 3HAHHSA HEOOXOAMMBbI [/ NpHOOpeTeHHs
00LIEKYILTYPHOrO YPOBHS, 1103BOJISIOILET0 YBEPEHHO TPYAUTHCS B COLMYME W OTBETCTBEHHO
y4acTBOBaTb B MHOroobpa3Hoil *H3HH 0OLIECTBA, Il OCO3HAHHA BAKHOCTH Pa3yMHOrO
OTHOLUEHHMS K CBOEMY 3J0POBLIO H 30POBbIO APYTHX, K OKpY)KalOLIeH NpUPOIHOM cpeae, Ml
IPaMOTHOIO MOBEJEHHS NPH UCMONBL30BAHHH PA3IHUHBIX MATEPHATIOB H XHMHYECKHX BELIECTB B
NOBCEZIHEBHOMA JM3HM XuMHuyeckoe oOpazoBanHe B OCHOBHOMH LIKOJIE ABJSETCA 0a3oBbIM 10
OTHOLIEHHIO K cucTeme obuiero xumuueckoro obpasopanus. [loostomy Ha cootBerctByOLIEM
€MY YPOBHE OHO peajiu3yeT npucyue o6ueMy XHMHUECKOMY OOpa3oBaHUIO KILOYEBbIE
LEHHOCTH, KOTOPLIC OTPaKaloT rocy/apcTBEHHbIC, OOUIECTBEHHBIE H  HHIMBHIyalbHbIE
norpebHOCTH. DTHM onpejensercs CymHOCTh oOlieid cTpaTerud 00yueHus, BOCIMTAHHA U
PasBUTHA 00yyalolMXCa cpeicTBaMH yyebnoro npeamera «Xumus». Hiyuenue npeamera: 1)
criocobcTByeT (JOPMHPOBAHHMIO €CTECTBEHHOHAYHHOH KapTHHbI MHpA, JOCTHXEHHIO 0OLieH H
(pyHKUHOHANLHOH IPAMOTHOCTH, JAET BO3MOXHOCTH U1 CAMOPA3BUTHA JIMUHOCTH. 2) BHOCHT
BK1aJl B (OPMMPOBAHME MBILIEHHS M TBOPYECKHX CIOCOOHOCTEH MOAPOCTKOB, HABBIKOB HX
CaMOCTOATENLHON yueOHOM AeATEIbLHOCTH, IKCIIEPHMEHTAILHBIX H UCCIIEI0BATE/ILCKHX YMEHHI,
1HEOOXOANMbBIX KaK B NMOBCEAHEBHOH JH3HHM, Tak H B NPOQECCHOHANBLHOMN JesTeNbHOCTH; 3)



3HaKOMHT CO CICUH(MKOI HAYUHOTO MBILIICHHSA, 3aK1a/IbIBAET OCHOBBI LIETOCTHOrO B3r1A/1a Ha
CAMHCTBO MPHPOALI M YCNOBCKA, ABJAACTCA OTBETCTBCHHBIM JTanoM B  QopMHpoBaHHH
eCTECTBCHHO-HAY4HOIi  IPaMOTHOCTH  nojpocTkoB; 4)  crocobcTByeT  opmupoBanHio
IICHHOCTHOTO OTHOLUCHHS K €CTECTBCHHO-HAYYHBIM 3HAHHAM, K MPHPOJIE, K Y€T0BEKY. BHOCHT
CBOIi BKJIaZl B 9KOJIOTHYECKOE 00pa3oBaHHe NOAPOCTKOB

Ha3sannbie Hanpasnenus B 00yueHHH XMMHH 00ecCreyHBAIOTCA  creuH(pHKOH
CONCPXaHUA MpeaMeTa, KOTOPLIH SBNSETCA ME1arorHyeckH ananTHPOBAHHBIM OTPAKEHHEM
6a30Boif HAyKH XHMHH Ha onpeacnéHHoM JTane eé pasBHTHA. Kypc XHMHH OCHOBHOH LIKOBI
OPHEHTHPOBaH Ha oOcBocHHE O0YHalOUIMMHCA OCHOB HEOPraHHYECKOH XHMHH H HEKOTOPbIX
TMOHATHH W CBEJCHHIi 06 OTAENBHBIX 06beKTax opraHHyeckod XUMHH. CTPYKTypa colepiaHHs
npeamera cOpMHpOBaHa Ha OCHOBE CHCTEMHOro noaxoia K ero u3ydenuio. ConepxaHme
CKNazbIBAETCSA U3 CHCTEMbI MOHATHI 0 XHMHYECKOM JJIeMEHTE H BELIIECTBE H CHCTEMbI MOHATHH
0 XHMHYecKOi peakuuu. O6e 3TH cHCTEMbl CTPYKTYPHO OpraHH30BaHbl MO MPHHIHITY
MOC/ENI0BATENLHONO pa3BUTHA 3HAHWH Ha OCHOBE TEOPETHYECKHX TMpE/ICTaBICHHH pasHOro
YPOBHSI: aTOMHO-MONEKYJISPHOTO Y4YeHMs KaK OCHOBbl BCEro €CTeCTBO3HAHHA. YPOBHS
nepuoanyeckoro 3axouna J{. 1. Menneneepa kax OCHOBHOrO 3aKOHa XHMHH, YUeHHS O CTPOCHHH
aTtoMa M XHMHYECKO# CBsA3M, NPECTaBNeHUH 00 INEKTPONHTHYECKOH JIHCCOLHALIHH BELIECTB B
pacTBopax. TeopeTHueckue 3HaHUS paccCMaTPHUBAIOTCS HA OCHOBE OMITHPHYECKH MOTYYEHHBIX H
OCMBIC/IEHHBIX (aKTOB, pa3BUBAIOTCA MOCNEAOBATENBHO OT OAHOTO YPOBHS K IPYTOMY.
BBINOJIHAA (QYHKUHH OObACHEHHS W MPOrHO3MPOBAHHA CBOKCTB, CTPOEHHS H BO3MOMKHOCTEH
MPAKTHYECKOr0 TMpPHMEHEHHA MW TONyYeHHs H3yyaeMblX BeWECTB Takas opraHn3auus
COIEpXKaHHA Kypca crnocoOCTBYEeT MpEeICTAaBICHHIO XHMHYECKOH COCTaBjsAIoOmEeH Hay4HOH
KapTHHBI MHPa B JIOTHKe €€ CHCTeMHOIi npupoabl. TeM caMbiM 00€CneYHBaeTCs BO3MOXKHOCTD
J1s GOpMHPOBaHHS Yy 00yYarOIUMXCS LEHHOCTHOTO OTHOWIEHHS K HAy4HOMY 3HAHHIO H METOAaM
NO3HaHHA B Hayke. BakHo Takke 3aMETHTh, YTO OCBOEHHE COJAECPXKAHHA Kypca MPOHCXOIHMT C
NpHUBJICYEHHEM 3HAHHI U3 paHee M3YueHHBIX KypcoB: «Okpyxatownii MHp», «Buonorus. 5—7
Kaccel» U «Du3mka. 7 knacey.

JlanHas obpa3oBarenbHas nporpaMMa obecreyHBaeT YCBOCHHE YHALHMHCA BRXKHEIHX
XMMHYECKHX 3aKOHOB, TEOpHi M MOHATHH; (OPMHPYET MPEACTABIECHHE O POIH XHMHH B
OKpYXAIOIEM MHPE M XKH3HU YesioBeka . [IpH 3TOM OCHOBHOE BHHMaHHME YAENSETCA CYLHOCTH
XUMHYECKHX PpeaKUHH M MeTomaM HMX ocyulecTBieHHS . ODHHM M3 OCHOBHBIX MpPHHLHIIOB
MIOCTPOEHHS NPOrPaMMBbI SBJISETCS MPHHLUHM AOCTYNHOCTH . OKCNEPHMEHTAIBHBIE NaHHbIE,
I0JJy4YEHHbIE YYalIHMHUCSA NPH BLINOTHEHHH KOMHYECTBEHHBIX ONBITOB, NO3BOJIAIOT YHALMMCS
CaMOCTOATENLHO J€NaTh BBLIBOJIbI, BLIABNATL 3aKOHOMEpHOCTH . [loaxonwl, 3anoXeHHble B
CoziepXaHKe NporpaMMbl Kypca, co3aloT HeOOXOAMMbIE YCIOBHA JUI CHCTEMHONO YCBOCHHS
YYalUMMHCS OCHOB HaykH, A obecneveHHs pa3BHBAIOILEr0 H BOCIHTBHIBAIOLIETO BO3ACHCTBHS
00yueHus Ha THYHOCTD yyauierocs . PopMHpyeMble 3HAHHA NOJDKHBL CTATh OCHOBOH CHCTEMbI
yOexieH!i LKOIbHUKA, LEHTPAILHBIM AJIPOM €r0 HAYUHOTO MHPOBO33PEHHUS

Hesn u ocoGennoctn nsy'enns yueGnoro npeamera

K' Hanpasnennio nepsoctenentoii 3HAMHMOCTH TpH peann3auun o6pa3oBaTeNbHBIX
Qynxumii  npeamera  «XHMHS»  TPaAHUMOHHO OTHOCAT (DOPMHPOBAHHE 3HAHHA OCHOB
XHMHMYECKOA HayKH Kak 00/1acTH COBPEMEHHOro eCTECTBO3ZHAHMSA, NIPAKTHUECKOH JleATeNbHOCTH
4YeJIOBeKa M KaK OAHOIO H3 KOMIIOHEHTOB MHpPOBOI Ky/IbTYpbl. 3anaua npeamera COCTOHT B
(OpMHPOBaHHH CHCTEMbl XHMHYECKHX 3HaHHil — BaxHEHLWNX (AKTOB, MOHATHI, 3aKOHOB
TEOPETHYECKHX MOJIOXNEHHH, H0CTYnHbIX 0000UIEHHH T MHPOBO33PEHUYECKOr0 XapaKTepa, A3bika
HAYKH, 3HaHMH O HayYHBIX METOJAX M3YYEHHs BELIECTB H XHMHUECKHX peakumii, a Takke B
()OpMHPOBaHHH M Pa3BUTHH YMEHHI M CIIOCOGOB AEATENLHOCTH, CBA3AHHBIX ¢ IIAHHPOBAHHEM,
HaOMIOleHHEM M NpPOBEICHHEM XHMHYECKOTO OKCIEPHMEHTA, COOIOAEHHEM  TIPABHI
Oesonachoro ofpauienns ¢ BeuwecTBamu B noBcennesHoil kusnu. Hapsay ¢ stuM uenu
H3YYE€HHA NpeaAMeTa B MNPOrpaMMe YTOYHEHbl M CKOPPEKTHPOBAHBI C YYETOM HOBBIX
NPHOPHTETOB B CHCTEME OCHOBHOrO o6uiero oGpasosanus. Ceroans B 06pa3oBaHuH 0c060
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3HAUHMON npi3nadIca nanpasacuiocts o0yUCHHs Ha pa3BHTHC H CAMOPAIBHTHE JHYHOCTH,
dopmuposanne e¢ nurcanckra i obueii kynsTypbl. O6yuenne YMCHHIO yUHTECA H NPOJOJTKATD
cBo¢ o6pa3oBanie CaMOCTOATCIILIO CTAHOBHTCH OJIHON M3 BaXHEHIMX (ynkimi yueOHsix
NPEAMETOB.

B cBA3K ¢ HTHM NPH H3YUCHHH TIPCAMETA B OCHOBHO# IKOJE JOMHHHUpYIOLIEe 3HaUCHHE
NpHOOPENH TaKHe 1e/H, Kak:

* (opMHpOBAHHE HHTEIUIEKTYANLHO PA3BHTON JIHUHOCTH, FOTOBOH K camM006pa3oBaHH!o,
COTPYAHHYCCTBY, CAMOCTOATENLHOMY MPHHATHIO pellehuii, cMOCOOHOH ananmTHPOBATHCA K
OBICTPO MEHSAIOLHMCS YCIIOBHSAM XH3HH;

* HanpaBlieHHOCTb 0OyueHHs Ha CHCTeMaTHueckoe MPHOOIIEHHE ydammuXxcd K
CaMOCTOATC/ILHON ~ NO3HABATENbHON  ACATENBHOCTH,  HAy4HbIM  METOAAaM  MO3HAHHA,
(GopMHpYIOIIHM MOTHBALIHIO H Pa3BHTHE CMTOCOOHOCTE K XHMHH;

» obecrieyeHne ycoBHii, cnocoGCTBYIOLMX MPHOGPETEHHIO OOYUAIOUMMHCS OfbITa
pa3Ho00pa3Hoil NEATENbHOCTH, NMO3HAHKA W CAMOMO3HAHHSA, KITIOYEBBIX HABBIKOB (KITIOYEBBIX
KOMINETEHLHIT), HMEIOLHX YHHBEPCATbHOE 3HAYECHHE U Pa3IHYHBIX BHIOB ACATENIBHOCTH;

* (OpMHPOBAHHE yMEHMIi OOBACHATH H OLCHHBATHL ABNEHHA OKPYXKalOWIEro MHpa Ha
OCHOBaHHMH 3HAHHH H ONBITA, MOJYYEHHBIX MPH H3YYEHHH XHMHH;

* popMHpOBaHUe Y 00yYaIOUMXCS TyMAHHCTHYECKHX OTHOIIEHHH, MOHHMAHHA LIEHHOCTH
XHMHYeCKHX 3HaHHii U1l BBIPaOOTKH JKONOTHYECKH LENecoo6pasHOro MoBENEHHsS B ObITy H
TPYZOBO#l AEATENBHOCTH B LENAX COXPAaHEHHS CBOETO 310POBbS M OKpyXKarouleH MPHPOIHOH
cpenbl;

e pa3BHUTHE MOTHBAUMH K O0Oy4YeHHIO, CIOCOOHOCTEH K CaMOKOHTPOMIO H
CaMOBOCITMTAHHIO Ha OCHOBE YCBOEHHS OOLICYETOBEYECKHX LEHHOCTEH, TFOTOBHOCTH K
OCO3HAHHOMY BbIOOPY NpoQUIs ¥ HanpaBIeHHOCTH JallbHER1Iero obyyeHHs.

MecTo yueGHoro npeamera «XuMHs» B yueOHOM niiaHe
B cucreme ofwero obpasoBanus «XHMHA» TPH3HAHA OOA3ATENBLHBIM  Y4eOHBIM
npeAMETOM, KOTOPBIH BXOAMT B COCTaB npeameTHoil oOnmacTH «EctecTenHO-HayuHble
npeameThl». YueOHBIM NIaHOM Ha e€ H3yyeHHe oTBefieHO 138 yueOHbIX yacoB — 1o 2 4y B
Hezieio B 8 M 9 K1accax COOTBETCTBEHHO.

Conepsxanne obpa3oBaHHs Mo roaam ody4eHHs

(npakTHYeckas 4acThb yuebuoro COZIEpPXKAHHS npeaMmeTa YCHIICHa
MmaTepuanbioTexiHuyecikoit  6azoifi  uentpa «Touka pocran / aetckoro  TeXHOMapka
«KBantopuym», HcnoabdyeMoro s peannsaunn 00pa3zoBaTeNbHBIX NpOrpaMM B paMKax
NnpenoaaBaHus XUMHH)
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Beeoenue

Yto usydaer xumus. [IpocToie 1 cnoxiibie ewectsa. CBoiicTBa BEWECTB. XHMHUECKHIT
aieMeHT. DOopMLI CYLIECTBOBAHHA XHMHUYECKOrO dMeMenTa. XHMHYUECKHE ABNCHHA, HX OTIHYHE
oT Qu3nyeckux spneumii. JoCTIOKEHHSs XHMHH M HX NpPaBHIBHOE HEnonb3osanue. Keropus
BO3HMKHOBEHHSA H Pa3BHTHS XHMHH, Posib OTeUeCTBEHHBIX YUEHBIX B CTAHOBJCHHH XHMHUECKOH
Haykd. OcHoBHble 3aKkoHbI XHMHH, OOulee 3HAKOMCTBO CO CTPYKTYPOH MEpHOIAMUECKOH
Tabnuuel: nepuoant u rpynnpl. Tabnauua JILM. Menneneesa kax cnpasounoe nocobue ans
Noy4YeHHs CBelleHHA o XuMHuyeckux djieMentax. OOo3HaueHHe XHMHYECKHX 3JICMEHTOB.
[Iponcxoxpaenue HasBanuii xuMuueckux snementos. Tabnuua MengeneeBa Kak CrnpaBouHOE
nocobue s noNyyeHHs CBEJCHHH 0 XHMHYECKHX d/leMeHTax. XHMHueckas Gpopmyna, HHICKC,
k03¢ puuuenT: 3anuck u yrenne Gopmyn. Macca atromos H Mosiexyn. OTHOCHTENBHAS aTOMHAsA
macca. OTHocHTenbHas MoJsieKynspHas Macca. Pacuer MaccoBoil 10/1H XHMHUECKOrO JJIEMEHTa
1o dopMyrne BeuiecTsa.

Amomol xumuueckux nemenmos



Jlokazatensctba cnoxuoct crpoens atomon. Onbitel Pesepdopna. [lnaneraphas
MOJCTb CTPOCHHSA AaTOMOB. XapaKTCPHCTHKA HYKJIOHOB. DB3aMMOCBA3b TMOHSTHI: MMPOTOH,
HCHTPOH, MaccoBoc uncno. CoppeMCHHOC ONpeNecHHE MOHATHA «XMMHYECKHH JNEMEHT».
M3MeHeHNs, NPOUCXOASILHE C YHCIIOM TIPOTOHOB, JIEKTPOHOB M HEATPOHOB B COCTAaBE aTOMOB
XHMHYECKHX JNEMEHTOB. M3oronbl, Kak pa3sHOBMAHOCTH aTOMOB OJHOrO  JJIEMEHTA.
XapakTtepucTHKa 31eKkTpoHoB. CTpoeHHe dMeKTpoHHbIX 0bomouek aToMoB deMeHToB. [ToHATHE
0 3aBEpUICHHOM H HE3aBepLICHHOM EKTPOHHBIX (JHEPreTHYeCKHX) ypoBHAX. PacronoxkeHnue
JNEKTPOHOB HA JHEPIeTHYECKMX YPOBHSIX, aTOMbl METAIOB H  HemeTamioB. HoHbl
NONIOXHTENbHbIE H OTpHUATENbHbIE. [ToHsTHe HoHa. Monbl, 06pa3oBaHHbIe aTOMaMH METALIOB H
HeMeTaioB. Tlonste 06 HOHHOM CBA3H, CXeMbl 06Pa30BaHUs HOHHBIX coeTHHEHHH. CxeMbl
06pa3oBaHHsl MONEKyN. DneKTpoHHblE M CTPYKTypHble Gopmynsl. KoBanenTHas nonspHad H
HeToNsipHas XuMHyeckue cBa3n. Cxembl obpasosanns monexyn coemunennit (HCI, H20, NH; 1
Ip.). DNEKTPOHHBIE H CTPYKTypHble (opMynbl. Cxembl 00pazoBaHHsA OBYXaTOMHBIX MOJEKYII
BOJIOPOAIA, XJIOpa, Cepbl, a30Ta M Ap. DNEKTPOHHbIE H CTPYKTypHble (opmynbl. KpaTHoCTh
XHMHYecKol cBs3u. [loHsiTue 0 Merannuueckoit cBs3u. EmuHas npupona XMMHYECKOi CBA3H.
IlousTHe 00 aroM-HoHax. IlonsTHe 06 0000LIECTBIEHHBIX 3J/IEKTpOHAX. BbimonHerHe
YNIPOXHEHHUH, OArOTOBKA K KOHTpONIbHO# paboTe.

ITIpocmeie sewecmea

XapaKTepUCTHKA I0JIOKEHHS 3NEMEHTOB-METAIOB M HeMeTanoB B [lepuoamdeckod
cucreMe. Ctpoenne ux aromoB. Pusnyeckue CBOHCTBA METANIOB H HEMETAUIOB — MPOCTBIX
BemecTB. Pacuer oTHOCHTeNnbHON MonekynapHOH Macchl (MOBTOpEHHE). AJUIOTPONHS Ha
npumepe o508a, ¢ocdopa, KHcnopoaa u yrinepofa. KonHuecTBo BELICCTBA H €AHHHUIBI €ro
M3MEPEHHUS: MOJIb, MHJUTUMOJIb, KHIOMOb. [TocTrosHuas ABoranpo. PacueT MosexyspHBIX Macc
BEUIECTB 10 HMX XHMHYeCKHM (opMynaM. MUTHMONSpHAs M KHIOMONSpHas MacChl
Brinonnenue ynpaxxHeHHi ¢ HCIIOJIL30BAHHEM TIOHATHH «IOCTOAHHAA ABOTraapo», «KOMHYECTBO
BELIECTBA», «Macca», «MojspHas Maccan. OG6obuieHHe H 3aKpeIUICHHE 3HAHMH MO TeMe
«KonmnyecTBo BelecTBay, pellieHHe IKCIIEPHMEHTANBHEIX 3a1ay. [IoHsTHE O MONAPHOM 00BEME
razoB. Hopmanbhble ycnoBus. MHITHMONSPHBIA M KHIOMOJADHBIH 00beM. BbmonHenue
YIPaXHEHHH C HCMONb30BaHUEM MNOHATHH «MONAPHBIH 00BEM», «KONHYECTBO BELIECTBAY,
«Maccay, «MoJspHas Maccay. O0o0leHHe U 3aKpernieHe 3HaHui Ha TeMy «MonspHBId 00beM
raszoB), pellieHHe IKCIepUMeHTabHBIX 3a1a4. O000wenne 1 cHcTeMaTH3alKs 3HauHil. Pewetnue
3a/1ay 4 ynpakHeHUH ¢ UCNOJIb30BaHHEM MOHATUH «KOMHYECTBO BELIECTBA», «MOJIAPHAs Maccay,
«MOJISPHBIA 00LEM), «MOCTOSHHAA ABOrapo».

Coedunenun xumuueckux 3nemeHmos

[lonstne o crenenu okucnenus. OnpeneneHue creneHn OKHCIEHHA no Qopmynam
coequHennit. Cocrasnenue (opMyn GHHAPHBIX COeAHHEHHi, oOwMii cnocod HX Ha3BaHHH.
Oxcuapl. CocraBnenne ux ¢opmyn u naszanuii. Pacuersl no ¢opmynam. CocTaB H Ha3BaHHA
ocHoBanui, ux Kiacchukauus. Pacuetsl no dopmynam ocosaumii. [Ipencrasurenn: NaOH,
KOH, Ca(OH),. Pacuerni no dopmynam ochosahuii. CoctaB W Ha3BaHHMA KHCIOT, HX
knaccudukauns. Pacyersi no Qopmynam kucnor. [Mpencrasutenn kucnotr. Pacuetsr no
dopmynam kucnor. Coctas W Hassanus coneii. Pacuetsl no ¢opmynam coneii. [lpeacraBurent
coneii: NaCl, CaCO; Ca3(PO4),. Pacuersi no (opmynam coneii. Ilposepounas pabora mo
OCHOBHBLIM KJlIacCcaM HeopraHu4yeckux BeulecT. Pacuersl no ¢opmynaM OCHOBHBIX KJ1accoB
HeopraHH4YeCKHX BeIEeCTB, AM(QoTepHble W KPHCTAJUIHYECKHE BellecTBa, KpHctaniinieckue
pewetk. [ToHaTHs o MexMonexyspHOM B3aHMOAEHCTBHU H MONEKYNSAPHOIH KPHCTANIHYECKOH
pewerke. CBoiicTBa BelECTB ¢ 9THM THUNOM pelieTkd. CBOMCTBA BEWIECTB ¢ Pa3HBIM THIIOM
KPHCTAJUIHYECKHX PELLETOK, WX NPHHAUIEKHOCTb K pasHbIM KJ1accaM coeAMHeHHil, B3anmocsssb
THIIOB KPHCTAIHYECKHX PEILETOK H BUIOB XUMHUECKOii cBA3H. [TOHATHA 0 YHCTOM BellecTBe H
CMeCH, UX oTIHYHs. [IpuMepnl xuaAKUX K razoobpasHbix cmeceil. CnocoObl paspenenus cmeceil.
[TonsTHa o ponu komnoneHnTa cMecH. Boluncnenne ee B cMecH M pacyeT macchl WIH 00beMa
BELLECTBA B CMECH 110 €ro noJe. PeleHne 3agay 0 ynpaxHeHHH Ha pacyer 1onu (MaccoBoii HIH



o61eMII0iT) U HaxoxuicHne Macehl (00nbeMa) KoMIioleHTa cMecH. BoinonHenue ynpaxkHenui u
peluerte 3aay.

H3menenun, npoucxooauque c getgecmeamu

CnocoObl OYHCTKH BCLICCTB, OCHOBaHHbIC Ha HMX (u3Hyeckux cpoicTBax. OducTka
nuTheBOii Boabl, meperoHka HedTH. [loHATHE O XUMHMUecKMX SBIEHHAX, HX OTIHYHE OT
¢usnyecknx. Ilpu3nakd W yCNIOBHS MNPOTEKaHHST XUMHYECKHX peaklUHH. Peakuus ropeus.
KonuvecTBeHHast CTOpOHA XHMHUYECKHX peakumii B cBeTe yveHHss 00 aToMax M MoJIeKyJjax.
3HaueHHe 3akoHa coxpaHenusi Macchl Beuiects. Pons M.B. Jlomonocosa u [I. JlansToHa B
OTKPBITHH M YTBEPXIEHHH 3aKOHAa COXpaHeHHs macchl BemiecTB. [loHATHE O XHMHUYECKOM
YpaBHEHHH KaK 00 YCIIOBHOH 3alMCH XHMHUECKOH peaki(MH ¢ MOMOLIBI0 XHMHUYECKHX (OpMYIL.
3HaueHHe MHIOEKCOB H kod(pduuuentoB. CocTaBieHHe YpaBHEHMHt XHMHYECKHX DEaKLHH.
Pemenue 3ana4 Ha HaXOXIEHHE KOJNMYECTBA, MacChl MM 0O0BEMa MpOAYKTA PeaKLHH [0
KOJIHYECTBY, Macce WM oObeMy HCXOLHOrO BelecTBa. Te )e pacyeTsl, HO C HCNOJIb30BaHHEM
MOHATHS «IONS» (MCXOAHOE BELIECTBO AAHO B BHMAE PacTBOpAa 3aJaHHON KOHLUEHTPAlMH WIIH
COZIEPXHT ONpeeTIeHHYIO JI0110 pUMeceii). Pellenne akcnepMMeHTaIBHBIX 3a1a4, 3aKpelIeHHe
3HaHUH 1Mo TeMe «XUMHueckHe ypaBHeHHs». CyLIHOCTh peaklHi pas3iokeHHs H COCTaBIeHHE
YPaBHEHHH De€aKIlWi, MpoJenaHHbIX yuuTeneM. [IoHATHE O CKOPOCTH XMMHYECKHX pEakIuii.
Karanusaropel, ¢epmentsl. CymHocTs peakuuit coequdenus. CocTaBlieHHe YpaBHEHHH
peaxuui, npoaenannpix yuuteaeMm. CylmnocTs peakuuii 3aMeureHus. CocTaBieHHEe ypaBHEHHH
peaKknui, NpoJeNaHHbIX YuuTeneM. Psn aKkTHBHOCTH MeETaJIOB, €ro HCIOJIb30BaHHE IS
NPOTHO3HPOBAHHS BO3MOXKHOCTH TPOTEKAHHS peakUHid MeXIy MeTalaMH H pacTBOpaMH
KHCOT. Peakuuu BbITECHEHUS! OJHHX METAIUIOB M3 PAacTBOPOB HUX COJNell NPYTHMH METALIaMH.
CymHocte peakuuii obMeHna. CocraBneHHe ypaBHEHHUH peakuuil, MpOAENAHHBIX YYHTEIEM.
Peaxuuy HeHTpanu3aunu. YcloBHs TEUEHUS peakUHil MEXAY pacTBOpaMH KHCIIOT, LiejoYei H
cosneil 10 KoHuA. THNbI XAMHYECKHX peakuHH (MO NPH3HAKY «YHCIO M COCTAB HCXOIHBIX
BELIECTB M MPOAYKTOB peaKlLHH») Ha TpHMEpe CBOHCTB Boabl. Peakuus pasnoxmeHus —
3JIEKTPONU3 BOAbl. Peakiuu coeluHEHHS — B3aUMOJECHCTBHE BOJABI C OKCHIAMH METALIOB H
HeMmeTa/uloB. [loHATHE «ruapoKcHAbI». Peakuuu 3aMelleHHUs — B3aMMOJAEHCTBHE BOIBI C
IIEJOYHBIMH M LIEJIOYHO3EMEILHBIMH MeTalaMu. Peakunu obmeHa (Ha mpuMepe ruaponmusa
cyibdara alloMHHHA M Kapbupa kanbums). Pewenue 3amau u ynpaxuenuil. Iloarotoeka k
KOHTpOJIbHO#H pabore.

Ilpocmeiiwue onepayuu c sewecneamu (XUMUYECKUI NPAKMUKYM)

[IpaBuna Texuukn 6Ge30nmacHOCTH NMpH oOpallleHHH ¢ nabopaTopHBIM 00OpYNOBaHHEM,
npyu paboTe B kKabuieTe XUMHH. 3HAKOMCTRO C labopaTopubiM 06opynoBanuem. Puznyeckue u
XHMHYECKHE PEaKILMH npu ropeHun cseud. KauecTsennslii coctaB moussl. Cpelia MOUBEHHOTO
pacTBopa. AHanu3 Boabl. [Ipozpauynocts Bojbl. IlpH3HakM XHMHUECKHMX peakuUHi: BbLIENCHHE
rasa, BbilaJIcHHE 0cajika, W3MeHeHHe nBeTa BeulecTs. Kauectsenuble peakuuu. [Ipurotosnenne
pacTBOpa caxapa W pacyeT ero MaccoBoii I0JIH B pacTBOpE.

Pacmeopenue.  Pacmeopwui.  Peakyuu  wonnoco  oomena.  OKkucaumenvho-
60CCMANOGUMENbIbIE PEAKIUN

PacrBopbl. ®u3uyeckas M XUMHuyeckas TEOPHA pacTBOpoB. TeruioBble SABJIEHHA MpH
pacTBOpeHHH. ['MapaTbl M KPHCTaNJIOTCHApaThl, KpUCTaUIM3alMonHas Boja. HacwllueHHsble,
HEHACLILUEHHbIE, NEPECHILEHHbIE PacTBOPbl. XOpPOLIO PacTBOPHMBIE, MaJlOPACTBOPHMBIE H
NpaKTHYECKH HEPACTBOPHUMbIE BELIECTBA. DJIEKTPOJIHTBI H HEDJIEKTPOIHTBL. DNEKTPOIHTHYECKAA
JIICCOLMALHs H acCouHaLus. MexaHu3M JQUCCOLMALMH BELUECTB € pa3jIMuHbIM THIIOM CBS3H.
CreneHb 3JICKTPOJHTHYECKO#H Aucconnaliui. CHIIbHBIE H C/1a0bble JIEKTPOIUTBL. DIEKTPOIIHTEI H
HE3JIEKTPOJHUTLI. MexaHu3M AucCcOouMallid BELIeCTB € Pa3inyHbIM THNOM cBs3H. CreneHb
3JIEKTPOJIHTHYECKOA JiucconHalini. CHibHble H cabblie nekTponuthl. MoHbl. CBoiicTBa HOHOB.
Knaccuduxanus HOHOB 110 cocTaBy (IIpOCTbIE H CJIOXKHBIE), 110 3apsay (KaTHOHbI H AaHHOHBI), 110
HAIMYHIO BOAHOH 000JI0YKH (THAPOTHPOBaHHE M HErHAPOTHpOBaHHE), OCHOBHBIE MOJIOKEHHS
TOM. Peakuun B BoaHbIX pacTBOpax 3inexTposiutoB, HeoOparumble n oOpaTHMble peakLHH.
Monekynspioe W HoHHOE YypaBHeHHWe peakuui. Peakunu HonHoro oOmena. Peakuuu
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neiitpamsaunn.  Kuenorsl. Mx knaccuukanus no pasiuanbiM - npusHakaM. Onpenenenue
KMCNIOT KaK JNCKTPONUTOB, X JIHCcolnalng, B3auMosielcTRiE KHCITOT € MeTalTaMH, yClOBHA
TCYCHHSA DTHUX PEaKIHii., DNCKTPOXHMHUCCKHIT PAJL HAlPSXKEHHA MeTamioB. BiaumoneicTere
KHCNIOT C OKCHAAMM MeTauioB W ocnopanusmu. Peakuuu neiitparuzaunu. Blaumoneiictaue
KHCJIOT € CONAMM. 3anuch ypaBHCHHIT peakunii (MOJCKYISAPHBIX H HOHHBIX) C HCIOJIb30BAHHEM
Tabnuuwpl pactsopuMoctH. OnpeneneHue OCHOBAHMH KaK OJJIEKTPOJHTOB, HX [IMCCOLMALHA.
Knaccudukauus ocHoBanuii 1o pasnuuHbiM npu3HakaM. BsauMoneAcTBHE ocHOBaHHii C
KHCNoTaMu  (noBTopenuc). Bsaumopeiicteue wenmouedi ¢ consmu (paGota ¢ Tabmuuei
PacTBOPHMOCTH) W OKCHAAMH HeMmeTawioB. Pasnoxenne HepacTBopHMbIX ocHoBanHit. CocTtas
OKCHJIOB, UX KnaccHukaiusa. CBoicTBa KHCIOTHBIX H OCHOBHBIX OKCHIOB. Ornpeniesienne cone
KaK 23JIeKTpPonuTOB, MX auccounanns. Knaccuduxaums coneit. BiaumoneictBue coned ¢
MeTalllaMH, OCOOEHHOCTH JTHX peaKkuuil M B3auMoeiicTBHE coneil ¢ conamu (paboTa ¢
Tabnuuei pacrsopuMoctH). B3aumozeiicTBHe coslelf ¢ KHCIOTaMH H ILIENOYaMH (MOBTOPEHHE).
[ToHsITHE O reHEeTHYECKOi CBA3M M rEHETHYECKHX pANax METayIOB H HeMETaLloB. Paznnunbie
TIPU3HAKH KNacCHPUKAMM XMMHYECKHX peakuuil. OnpenesneHHe CTeNeHEH OKHCIEHHA
37EMEHTOB, obpasylomux BellecTBa pasiauyHbix knaccoB. Peakunn OBP. [lonatne 06
OKMCIIHTEJIE H BOCCTAHOBMTENIE, OKMC/IEHHH M BOCCTaHOBJICHHHU. PellleHHe pacuyeTHBIX 3amay Mo
YPABHEHHSAM, XapaKTepHU3ylOLIHM CBOHCTBA OCHOBHBIX KJIACCOB COEIWHEHHH, H BbHIMOJHEHHE
OCHOBHBIX KJIaCCOB COEJMHEHHHl 3TOro TmyaHa Ha TreHeTHYeckylo cBsi3b. [loarotoBka K
KOHTpOJILHO# pabote. UTorosas konTposbHas pabota.
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O6wan xapaKmepucnuka XumMu4ecKix 31emenmos (4 4).

CtpoeHue atoMa, XapakTep NMpOCTOro BELIECTBA; CPaBHEHHE CBOHCTB MPOCTOrO BELIECTBA
CO CBOWCTBAMM INPOCTHIX BelleCTB, 00pa3OBaHHBIX COCEAHHMH MO MEPHOLY W MOArpymme
3JIEMEHTAMH; COCTaB H XapakTep BLICIIEr0 OKCHAA, THAPOKCHIA; COCTAB JIETY4ero BOJOPOAHOrO
coeauHenns (s Hemetawta). Csoiicta anextponutoB B cBete TDJ[. eHernueckue psaasl
Meraula ¥ Hemeramna. CamocrosTenbHas pabora ¢ yvamuMmHucs. 3akperUieHHe MarepHana.
[MousiTHe © nepexodHblX dieMeHTax. AmdorepHocTb. [eHeTHueckui psii MepexoJHOro
aneMenTa. [leprnosmueckui 3akon u [lepuoanueckas cucrema, ctpoenue aroma. 3uadenue [13 u
I1C.

Memannvi (14 u)

XapakTepucTHKa T0J0XEHHA dneMenToB-MetaioB B [lepuonnyeckoil  cucreme.
CrpoeHre aTOMOB METALIOB. MeTannnueckne KpHCTAIHUECKHE pelieTkH. MeTanmyeckas
XUMHYeEcKas CBsA3b. XapaKTepHCTHKa 00X XHMHUECKHX CBOHCTB METALIOB Ha OCHOBAHHH HX
NI0JIOKEHH B JJIEKTPOXHMHUYECKOM Py HanpskeHuil B CBeTe MPEACTABIeHHH 00
OKMCJINTEIbHO-BOCCTAaHOBHTENILHBIX peakuusax. CaMopo/itible METa/Lbl H OCHOBHBIE COEHHEHHS
MeTajuloB B ipupoje. Baxeiimune pyasl. [Tonsitie 0 METALYpruu 1 €€ pasHOBHHOCTAX: THPO-
, THAPO-, 3nexTpomeTaityprui. Koppo3us metauios. CriocoObl 3aliMThl METAILIOB OT KOPPO3UH.
OcobeHHocTH (H3HYECKHX M XHMHYECKHX CBOMCTB LIENOYHBIX MeETaLoB. Baxueiune
COCIAMHEHHS 1IEJNOYHLIX METAUIOB: WLIEJNOYH, COJIM; WX cBOiicTBa W npumenenne. OOwas
XapakTEepPUCTUKA METAIOB BTOPOH TpyNilbl IJIABHOH NOATPYIIbI, OCHOBHBIE (HIHUECKHE H
XMMHYECKHE CBOMCTBA Hieo4H03eMelibHbIX MeTalloB. Baxuehne coeannenns Ca u Mg, ux
npumenienne. Poib KaiblMs H Marius B KHBbIX opratu3Max. CTpoeHHe aTtoMa, QUIHUYECKHE H
xumuueckue cpoictsa. [lpumenenne amomuuus., CoeMHEHHSs QNIOMHHHA — OKCHIBI H
THIAPOKCHLI, HX aMpoTepHocTb. BaxcHelune colin alloMHHHA. 3aKperUieHHe H CHCTEMATH3ALNA
3HalWi 110 rj1ase nepoii: o0luas XapakTepHCTHKA METALIOB, XHMHYECKHE CBOHCTBA METAIIOB.
Peusenre 9KcrepuMEHTaIbHBIX 3ajad, peulenHe ypasHenuil., Crtpoenne artoma Kenesa.
du3nueckre U xuMHueckue cBoiicrsa. Ilpumenenue xeneza. Coeannenns xenesa Il w xenesa
111. 'enieTnyeckue psjibl. Kauecrsennble peakudH Ha HOHbI Kelle3a.

C60iicmea Memani06 1 ux COeOUNeNUl (XUMu4eCKuil npakmurkym)(3 u).
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Pelieline 1enouck XMMHUCCKHX nipespauietii no sapuantam. [ToBTopetine Ha npakTnke
XHMHYECKHX CBOICTD MCTAIOB. 3aKperuicHHE 3HaHMil 10 pacro3HaBaHUIO H MOTYyYEHHIO
BEILCCTB, 3aKPCIICHUE 3HAHHIT 0 XUMHUYCCKHM CBOMHCTBAM BEIIECTB.

Hememannwi (26 u)

[Tonoxeune nemerannos B Ilepuommnueckoit cucTeMe, OCOOCHHOCTH CTPOCHHS HX
atomoB. Dbl 0. Kpuctananueckoe CTpOEHHE HEMETAIOB — MPOCTHIX BEWIECTB. AJLTOTPONHS.
Ozon. Cocras Bo3nyxa. ®usuyeckue cpoiictBa HeMmeTa1oB. OTHOCHTENBHOCTH MOHATHH
«METAN» M «HeMeTauly. XHMHUeckHe cBoiicTBa HeMeTamnoB. OKHCIHMTENbHBIE CBOHCTBa:
B3aMMOJICHCTBHC C METAUIAMH, BOAOPOJAOM, MEHEE DJIEKTPOOTPHLATEIbHBIMH META/LIaMH,
HEKOTOPBIMH CIOXHBIMH BelllecTBaMH. BoccTaHOBHTENBHBIE CBOMCTBA HEMETANIOB B PEAKLIMAX
C KHMCJIOPOZIOM, CNOXHBIMH BEIIECTBAMH-OKHCIUTENAMH. MaKpod/1eMEHTBI B MHKPOJJIEMEHTBHI.
Ponb MHKPO3/IEMEHTOB B 3H3HE/IEATEILHOCTH PacTEHHH, )HBOTHBIX H yenoBeka. OpraHudeckue
BeiecTBa: Ociiku, xupbl, yraesoapl. ®epmenTtbl. Butamuubl. T'opmoHbl. [lonoxkenue B
[Mepuonuyeckoit cucreme Jl. M. Menneneesa. Crpoenne atoMa H Monekyasl. ®u3uueckue u
XHMHYECKHE CBOHCTBA BOZOpOAA, €ro nojyyeHHe M npumeHenne. OO6mas xapakTepHCTHKa
ranoreHoB. CTpoeHMe aTOMOB TralOreHOB, CTenmeHW WX oOkucneHud. CTpoeHHe MoneKy:n
ranoreHoB. ['anoreHs! — npocthie BelecTBa. 3aKOHOMEPHOCTH B H3MEHEHHH HX XHMHYECKHX H
¢u3nyecKHX CBOWCTB B 3aBHCHMOCTH OT YBENHYCHHS MOPSAIKOBOrO HOMEPA XHMHYECKOrO
sneMenta. Kpatkue cBenenus o xnope, 6pome, noupe, ¢prope. Ilonyyenue Xxnoposoaopona.
Xiioposozopoa B npupoze. XI0poBOAOPOA H cofisHas KHcnoTa. XJIOPHABI, UX NMPUMEHEHHE B
HapoJHOM Xo3siicTBe. [TomyyeHHe raloreHoB METONOM JNIEKTpoNH3a. buonoruyeckoe 3HageHHe
raoreHoB ¥ Hx coenuHeHuil. [Ipumenenue ranoreHoB. CTpoeHHe arToMa KHCIOpoOZa.
Amnotponus Kucnopoja. XapakTepUCTHKA XHMHUYECKMX CBOHCTB KHMCIOpOJda B CBETE
npencranednii 06 OBP. Ilpumenenne xucnopoma. CtpoeHue aToMa cepbl. AJIOTPOMHSL.
du3nueckre cBoiicTBa pombHuecKoil cepbl. XapakTepPHCTHKA XHMHYECKHX CBOHCTB Cephbl B
ceete mnpeacrasnennii 06 OBP. BaxHeiimine coenMHEHHA Cephbl: CEPOBOAOPOMN, CYMbGHIBI,
OKCH/Ibl, CEpPHMCTas KHCIOTA, CYIbQHTBI; HX CBOHCTBA, TMONYYEHHE M MPHMEHEHHE.
Pasz6aBneHHas H KOHLIEHTPHPOBaHHAs cepHas KHCJIOTa, €€ CBOHCTBA, MOTYyYEeHHE H IPHMEHEHHE.
Peakuuu B3aHMoieHCTBHS ¢ cepHoil kucnoToil. CTpoeHHe aToMOB a3oTa. CTpoeHHe MONEKYIIbI
asora. OU3KYecKHe U XHMHYECKHE CBOHCTBA a3oTa B cBeTe npeacTasneHuii 06 OBP. Crpoenue
MOJIEKYJIb aMMHaka. Du3uyecKHe CBOMCTBA, NONYYEHHE, COOMpAHHE, paclo3HABAHHE AMMHAKA.
XuMHYeckHe CBOMCTBA aMMHMaka: BOCCTaHOBHTENbHble H OOpa3’OBaHHE HOHA AMMOHHS 0
JIOHOPHO-aKLleNnTopHoMy MexaHH3My. Connm aMMOHHSA: COCTaB, TONy4eHWe, Qu3MyeckHe u
xumuueckue cpoiicta. IpencraButenn. [lpumenenne B HapoaHoM XossiicTBe. OkcHIBI a3oTa.
A3oTHas kucioTa, ee cBoiictBa M npumeHenue. Hurpathl, cenntpel. Ctpoenue aroma.
Amnorponus. CpaBHeHHe CBOWCTB H MpHMeHeHHe KpacHoro u Genoro gocpopa. Xumuueckie
coiictea docdopa. Okeua docdopa (V) n oprodocdopuas kucnora. Conn oprodocpopHoit
kucnotel. dochop B mnpupome. docopbie ynobpenus. CrpoeHuwe aroma yrnepopa.
Annotponus, cBoiictBa Moau(ukaiuii — anmasa W rpaputa. MX npumenenue. AmopdHsii
YIJIEpOJL M €ro COpTa: KOKC, caxa, ApeBecHblii yroib. AACOPOLHs H €€ NPAKTHYECKOE 3HAYCHHE.
Xumuyeckue cpoiictsa yriepona. OKcHAbl Yriiepoa, HX CBOIHCTBA, NONYUCHHE H PHMEHEHHE.
CTpoeHHe MOJIeKyJl OKCH/IOB yriieposia. YTojibHas KHCJIOTa H €€ conu. Baxueiiue xapGonarsr:
KaJIbIMT, CO/a, NoTall — MX 3HayenHe W npumenenue. Pacnosnasanue kapOonaros. [lepexon
kapOonaroB B rujapoxapbonartel U obpatio. Ctpoenne atoma. CpaBHeHHe ero CBOHCTB co
cBOMCTBaMM aToMa yrjepoja. Kpucrannuueckuil KpemHHil, CpPaBHEHHE €ro CBOWCTB ¢
yriaepogoM. [lpupomsbie coepunenus kpemuua: SiO;, CHUIHKAaThl W ATIOMOCHIHKATEL
PasHoBHaHOCTH cTekna, ero npoucxoxaenue. [lomydyenue uementa. [lpoussoactso u
npumeHenue crekiaa, gapdopa, uementa. 3akpenneHde M CHCTEMATU3alMs 3HAHHA MO Teme:
CTpPOEHHE AaTOMOB HEMETAIOB, KOBAIEHTHAs HEMONAPHAA XMMHUECKas CBAlb. Pewenue
SKCIIEPMMEHTILHBIX 3afa4y M ypaBHeHHil peakuuii. [loarotoska K KOHTpOMNBbHOH paborte.
3akpenyieHHe W CHCTEMATH3allMs 3HAHWA MO TeMme: XHMH4ECKMe M (H3HuecKHe CBoiicTBa
HEMETA/IOB,  XHMHMYECKHE  PEAKUHH,  KOBAIEHTHAs  nonspHas  cBase.  Pewmenne
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JKCICPUMCHTANBILIX 3anau u ypasuennit. Iloarotoska k koutponbhoit pabore. Pabora nan
olIHOKaMH.

Ceoticmea nememannog u ux coedunenuii (3 u).

Pewienne dxcnepumcHTanbhbix 3azau no teme «[loarpynna kucnoponar. Pemenie
3KCIIEPHMEHTANBHBIX 33724 no Teme «[loarpynmna asora M yriepoaa». 3akperieHHe 3HaHHH M0
NOJY4YCHHIO H PaCcIiO3HABAHHIO ra30B.

Opeanuueckue eenjecmea (12 u)

Beuectsa oprannveckue u neoprauuucckue. [TpHunHbl MHOroo6pa3us OpraHHYECKHX
coemuHenuit.  BaneuTHocTb.  XHMHYeCKOe  CTpOeHHe  OPraHMYecKHX  COEIMHEHHH.
MonekynspHbie H CTPYKTYpHblE (POPMYJIBI OpraHHueckHX CoeauHeHHH. [OMONOrHyeCKHA paa
npenenbHbX Y/B. Paamkansi. M3omepbl M u3oMepus. OUznveckHe H XHMHYECKHE CBOHCTBA.
Metan u 9raH: ctpoenHe Monekyn. [opeHue MeTana u dTaHa. [IppmeHeHHe METaHa.
XuUMHYECKOe CTPOeHHe MOJeKy bl ITHIIeHa. [[BoiiHast cBA3b. BiaumoneiicTBHe ITHIEHa C BOJIOH.
[TonuMepu3auns stunena. [lonuatunen u ero 3Hayenue. [loHsTHE O NpeaenbHBIX OHOATOMHBIX
CMHpTaX Ha TNpHMepe MeTaHona W 3TaHona. TpexaTOMHbIi cndpT raxuepHH. OKHCICHHE
3THJIOBOTO CNUpTa B yKcycHblii anbnerun. [lonste o6 anbaernmax. OkucieHue anbaernia B
kHcoTy. OXHOOCHOBHBIE HenpeaeNbHble KapOOHOBbIE KHCIOTBI HAa [MpHMepe YKCYCHO#
kHcnoTel. Ee cBolictBa W mpuMeHeHue. CreapHHOBass KHCIOTa Kak MpPEACTAaBHTENb KHPHBIX
KapOOHOBBIX KHCIOT. Peakuns orepuduxauun. [Toustve o cnoxusix dpupax. [loustue 00
aMHHOKHCJI0Tax. Peakuuu nonvkoHpaencauuu. bBenku, ux ctpoenne M OHojsorndeckas pofb.
[lenTuAHAs CBSA3b H nonunenTuabl. [TepBuuHas cTpyktypa GenkoB. Buonornyeckne QyHKUHH
6enkoB. CBoicTBa 6enkoB M KauyecTBeHHble peakuMH Ha Oenku. I[lomsTHe 06 yrnesonax.
I'moko3a. Ee cBoiictBa n 3uauenne. Kpaxman u wuenmonoza. Mx Ouonorudeckas ponb.
[TonxMepbl NPHPOIHBIE W CHHTETUYECKHE. PeakuMu MOJMMEPH3alMH W MOJHKOHIEHCALHH.
[lnacTmMacchl M BOJOKHA.  3akpemieHHMe W CHCTeMarH3auus  3HaHui. PeweHue
SKCNEPUMEHTANIbHBIX 3a/1a4.

3akpennenue (64)

O6001eHne, 3aKpenjeHHe M CHCTeMaTH3alHs 3HaHHH 1Mo Kypcy XHMHH 9 kiacca.
ITosTopenue mpoiieHHbIXx TeM: Ilepuomnuecknii 3akon u [lepuoauueckas cucTema, BHIBI
XUMMYECKHMX CBA3eit M THMbl KPUCTAUIHYECKHX PELLETOK, THIBI XMMHUECKHX peaklMH, KJacchl
XHMHYECKHX COeIMHEHH. PeleHne sKcnepuMeHTaNbHBIX 3a/1a4, pelleHHe YPaBHEHHH peaKi1il.

Mexcnpeomemumesie censzu

Peanuzauus MexXnpeAMeTHBIX CBf3ei TNpH H3yyeHHH XuMHH B 8 u 9 «knacce
OCYILLECTB/ISCTCS Yepe3 HCNOoJb30BaHHE Kak OOLIMX €CTECTBEHHO-HAY4HBIX MNOHATHIH, Tak M
TNIOHATHH, ABJSIOUIMXCS CHCTEMHBIMH IS OTAENIBHBIX NPEAMETOB €CTECTBEHHO-HAYYHOrO UHKIIa
O6ue ecrecTBeHHO-HAy4YHBIE MOHATHA: HayuHblii (AKT, HOOTE3d, 3aKOH, TEOPHS, AHAIM3,
CHHTE3, KiaccH(uKauHs, NEepHOAHYHOCTb, HabJONEHHE, OKCIIEPHMEHT, MOJACNHPOBAHHE,
u3MepeHue, MoJieNb, SBJIEHHE, NapuHKoBblii 3(PdekT, TeXHonorus, marepuansl Ousmka:
MaTepud, aToM, SJEKTPOH, IPOTOH, HEHTPOH, WOH, H3OTOIl, PaJAHOAKTHBHOCTB, MOJICKYIa,
EKTPHYECKUH  3apsijl,  NPOBOJIHHMKH,  [OJIYNPOBOJAHHKH, AHIIEKTPHKH, (OTOdNEMEHT,
MHJHMKATODP, BEUIECTBO, TeJo, 00BLEM, arperatHoe COCTOSHHE BElEeCTBAa, ras, pacrTBop,
pacTBOPHMOCTh, KpHCTaJUIHYeCKas peluéTka, Criabl, (PHIHUECKHE BEJIMUHHbI, €AHHHLBI
M3MepeHUs, KOCMHYECKOe IPOCTPaHCTBO, IUlaHeTsl, 38831bl, Connue. buonorus: ¢otocuntes,
AbixaHde,  Ouocdepa,  IKOCHCTEMA,  MHHEpalbHble  yAOOpPEHHS,  MHKPOIJIEMEHTHI,
MaKpo3JieMeHThbI, MHUTaTelbiible BeulecTBa ['eorpadus: atmocdepa, ruapocdepa, MHHepansl,
rOpHbI€e NOPOJbI, M0JE3HbIe HCKONAEMBIE, TOILIHBO, BOJHBIE peCypChl.



ﬂnanupycmme pe3yjabTaThbl OCBOCHHHA ytleﬁuoro nmpeamMerta

JIuunocmusie  pesynemamot  O6yuaionquiica  noayyum  goIMoNcHocms  01A
gopmuposanun caedyionqux auunocmnoix YY/[:

. onpeje/icHie MOTHBALMH H3yUeHus yueOHoro MatepHana;

. OLICHUBAHHE YCBAWBaeMOro yueOHOro marepuasna, HCXOAA H3 COUHAIBHBIX H
JTHYHOCTHBIX LICHHOCTEH,

. nosbiuieHHe cBoero o0pa3oBaTeNbHOTO YPOBHA M YPOBHA TOTOBHOCTH K
M3YYEHHIO OCHOBHBLIX HCTOPHYCCKHX COOBITHI, CBSA3aHHBIX C Pa3BHTHEM XHMHH H 00LIeCTBa;

. 3HaHHE TIpaBHJI MOBEACHHS B Upe3BbIYaHHBIX CHTYaLHSX,

. OlICHHBAHHE COLMAILHOI 3HAYUMOCTH NpodeccHil, CBA3AHHBIX C XHMHEH;

. BJlaicHUE mpaBuiaMH Oe3onacHoro oOpallleHHS ¢ XHMHYECKHMH BEIIECTBAMH H

obopynoBaHieM, NposBIeHHE IKONOTHUECKOH KYJILTYPBI .
Memanpedmemnste pesynsmamor

PeryastuBubie

Obyualowuiics noayyum 803MONCHOCMb 0N (HOPMUPOBAKUA CIEOYIOUJUX PeZYIAMUBHbIX
VVI:

. Lenenojaradie, BKIIOYasd MOCTaHOBKY HOBBIX L€, mpeoOpazoBaHHe
NPaKTHYECKOH 3a]a4yd B I1O3HABATENbHYIO, CAMOCTOATENbHBIH AHATH3 YCNOBHH IOCTHIKEHHS

LeNH Ha OCHOBE YYETa BBIIE/ICHHBIX YYHTEJIEM OPHEHTHPOB [CHCTBHS B HOBOM Y4eOHOM
MaTepHase;

. MJIAHUPOBAHHUE TTyTH JOCTHKEHHUA Leeil;
. YCTaHaBJIEHHE UEJNEBLIX NPUOPHTETOB, BBIACICHHE ANBTEPHATHBHBIX CNOCOOOB
JOCTH)KCHHA LieH W BbIOOp Haubonee addexTHBHOrO Cnocobda; * ymeHHe CaAMOCTOATENBHO

KOHTPOJIMPOBATh CBOE BPEMsl M YNPABNATh MM; *  yMEHHE MPUHMMATH PEIIEHHA B NPOOIEMHOM
CHTYalIHH;

. nocraHoBka YueOHBIX 3alay, COCTaBIEHHE TUIAaHA M  [OC/eN0BATEIbHOCTH
NEeHCTBHH;
. opranH3aums pabouero Mecra npH BBINOTHEHHH XHMHYECKOro IKCMEPHMEHTA,;

NPOrHO3HPOBAHHE PE3yNbTaToB OOyUEHHs, OLEHHBAHHE YCBOGHHOIO MarepHana,
OLIEHKa KayecTBa H YPOBHs MOJIyUEHHBIX 3HAHHH, KOPPEKIHA MAaHA H crocoda AeHCTBHS MpH
HeobxoumocTH . [lo3nasatenbibie OOyuatrouHiics NOAYHHT BO3MOXHOCTb st HOPMHUPOBAHHS
clielytolHMX No3HaBaTenbibix YY)

. TIOUCK H Bbljienenue HHdopMaLuu;

s aHAJIM3 YCIOBKIH M Tpeﬁonalmﬁ 3a/1a\iu, BblGOp, COMOCTaBNEHHE H 0O0OCHOBAHHE
cnocoba pelIeHHS 3a/1a4H,

L

BLIOOP Hanbosnee 3ekTHBILIX c1IOCOOOB pelleHHs 3a1aud B 3aBHCHMOCTH OT
KOHKPETHLIX YCIIOBHiA;
. BLIJBHKEHHE W 000CHOBaIHE THIOTE3bI, BLIOOP CNocoba e€ NpoBepKH;

CaMOCTOATCIILIIOC CO3AaHHe AropduT™Ma ACATC/IbHOCTH TPpH PELUCHHH ﬂpOﬁﬂCM
TBOPYECKOI'oO H NNOUCKOBOIo Xapakrepa,

. YMEHHs XapaKTepH30BaTh BELIIECTBA 110 COCTaBY, CTPOSHHIO H CBOHCTBaM;

. OIMCBIBAlHE CBOMCTB: TBEPABIX, KHKHX, ra3000pa3HBIX BELIECTB, BbIACNIECHHE HX
CYLIECTBEHHDBIX NMPH3HAKOB;

. H300paXxeHHe COCTaBA POCTEALLMX BELECTB ¢ NOMOLLBIO XHMUUYECKHX (DopMyn H
CYUIHOCTH XHUMHYECKHX PEaKLHi C IOMOLUBLIO XHMHYECKHX YPaBHEHHI;

. rnposeene HaboLeHH I, OnHcaHHE IPH3HAKOB H YCIOBHI TeHEHHA XHMHYUECKHX

peaKuuﬁ, BLINOJIHEHHE XHMHYECCKOr0 3KCIICpHMEHTA, BbIBOJbl HA OCHOBE aHAIH3a HabnoaeHHi
3a OKCIIEpUMEHTOM, pCUICHHC 3ala4, IOJNYUHCHHE XHMHUYECKO# HH([)OpMElLlHH H3 pasJIMYHBIX
HCTOYHHKOB,
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. yMEHHE OpraHH30BBIBaTh HCCIIE0BAHHE C 1IENIBIO NIPOBEPKH THITOTES;

. YMEHHE JIenaTh YMO3aKIIoueH sl (HHYKTHBHOE U 110 aHAIOTHH) H BHIBOJIbI,

. yMcHHE OOBLEKTHBHO OLCHHBATL HH(OPMALHMIO O BEIIECTBAX M XMMHYECKHX
npoueccax, KPHTHYECKH OTHOCHTBCA K TICEB0OHAYYHOM HHpOPMAIHH.

Kommynuxamugnsie

Ob6ywaiowquiics  noaywum  803modcHocms 018 hopmuposanus  credyoujux
kommynuxanugnvix YV/I:

¢ NoJIHOC H TOYHOC BBLIPAXXKEHHUE CBOHX MBICITEl B COOTBETCTBHH C 3aJadyaMH H
YCIIOBHSAIMH KOMMYHHKaALIMH;
¢ QICKBATHOC HCII0JIb30BAHHE pCYEBBIX CpEACTB UIA Y4YacTHA B JHCKYCCHH H

apryMeHTaluH CBOeii NMO3HUHH, YMEHHE NMPEICTaBATh KOHKpPETHOE COlepXKaHHe C COODLIEHHEM
ero B MACbMEHHOIt M YCTHO# (hopme, onpeeneHne cnocoboB B3aUMOAEHCTBHS, COTPYJHHYECTBO
B NoHcke U cbope HHdopMallHy;

. onpezienenne cnocoboB B3aWMONEHCTBHs, COTPYAHHYECTBO B TMOHCKe H cOope
HHGOpPMALKH, YyaCcTHE B JManore, MIaHUpoBaHHEe OOLMX Crnoco0oB paboOThI, MpOABIECHHE
YB)XXHTEJILHOTO OTHOLUEHUS K APYIHM yUallHuMCs;

. OMHCaNHE COAEPXAaHHA BBLIMONHAEMbIX NCHCTBHH C LEAbI0O OPHEHTHPOBKH B
NpeJIMETHONPAKTHYECKOH e TEbHOCTH;

. YMEHHS YYHTBIBATH Pa3HbIE MHEHHS H CTPEMUTBHCS K KOOPAWHALMH Pa3THYHBIX
NO3HULHH B COTPYAHHUECTBE;

. ¢opmynupoBaTh COOCTBEHHOE MHEHHE M MO3HLHIO, ApryMEHTHpOBaTb H
KOOPIHHHPOBATh ¢¢ C TO3MUMAMHM MNapTHEPOB B COTPYAHHYECTBE MpPH BHIPa0OTKE 0OMIETO
pellleHHs B COBMECTHOH /1€ TeJIbHOCTH;

. OCYIIECTB/IATh B3aHMHBIH  KOHTPOJIb M  OKa3blBaTb B  COTPYAHHYECTBE
HEOOXOAMMYIO B3aHMONOMOLLlb;

. naHHpoBaTh oblHe crnocobbl paboThI; OCYIIECTBIATh KOHTPOJb, KOPPEKIHIO,
OLIeHKY AeAcTBUH napTHEpa, yMeTh YOexnaTh;

. HCIIONIb30BaTh a/ICKBaTHbIE SA3bIKOBBIE CPEACTBA 1S OTOOpaXKeHHsS CBOUX UYYBCTB,
MblIciei, MOTHBOB U NoTpeOHOCTEi; oToOpaXkaTh B peuH (ONMUCAHHE, OOBACHEHHE) COAEPXKAHHE
coBeplIaeMbIX AeHcTBHH, kak B (opMe rpoMKoil COLHANH3HPOBAHHOH peuu, Tak W B opme
BHYTpEHHeH peuu;

. pa3BUBaTh KOMMYHHMKATHBHYIO KOMIIETEHIIHIO, HCNOJB3Ysl CPEACTBA YCTHOH H
NMUCLMEHHOH KOMMYHHKAUHH TNpH paboTe ¢ TeKCTaMH Y4eOHHKAa W JOMONHUTENbHOM
JUTEpaTypoii, cnpaBoYHbIMKH TabGIHIlAMH, NPOSABIATH FOTOBHOCTb K YBAXKEHHIO HHOH TOYKH
3peHus npH o6cyiIeHHN PEe3yILTATOB BLINOJIHEHHOH paboThI.

IIpeomemnsimu pesynomamamu uzyuenua npeomema «Xumua» 8 Kacce Ae1A0MCA

cneoyiouiue yMenun:
1. B nosnasamensnoii chepe:

JlaBaTh ONpEJIC/ICHH H3YUeHHbLIX MONATHIE: BENECTBO (XHMHUECKHH DJIEMEHT, aToM, HOH,
MoJIeKyJla, KpHCTaJUIHYeCKasl pelieTKa, BEIECTBO, MPOCTbIE H CI0KHBIE BELIECTBA, XHMHUECKAs
¢opMyna, oTHOCHTeNbHAs aTOMHas Macca, OTHOCHTEJbHAs MOJEKyIsipHas Macca, BaIEHTHOCTh,
OKCH/Ibl, KHCJIOTbI, OCHOBAaHHWs, COJIH, amM()OTEpPHOCTb, HHIHKATOp, MEPHOJHYECKHIl 3aKOH,
nepHoJuyeckass CHCTeMa, [epHoaH4eckas TabiMua, H30TOMbI, XHMHYECKas  CBA3b,
3JIEKTPOOTPHLATENILHOCTb,  CTENEHb  OKHMCJIEHHS,  JNEKTPOJHT);  XHMHYECKas  peakiHs
(xHMHYecKoe  ypaBHEHHE, reHeTHYeCKass  CBA3b,  OKHCIIEHHE,  BOCCTaHOBIICHHE,
3/IEKTPOJIUTHYECKaS JAHCCOLIHALHS, CKOpOCTb XHMHYECKO peaKunH);
* OMTMCBIBATh AEMOHCTPALHOHHLIE H CAMOCTOATENbHO NPOBEAEHHBIE IKCIIEPHMEHTBI, HCMOJb3YS
AN 3TOro  ecTecTBeHHbIi  (pYyCCKMH,  pPOAHOM)  A3BIK M A3bIK  XHMHH;

ONHKCLIBaTL H pa3jiMyaTh H3YYEHHbIE KJIAcChl HEOPraHMMECKMX COeJHHEHHIl, MpOCThle M
CJIOMCHDIE BELIeCTBa, XHMHYECKHE peaKLuu;
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K1acCH()HUMPOBATH M3yYeHHbIE 00BeKTHI H ABJICHHUS;
HaOmonaTh JEMOHCTPHpYEMBIE H CaMOCTOATENBLHO IPOBOJHMBIE OMBITHI, XHMHYECKHE
PCaAKLIHH, [pOTEKaIoLIHE B npupoae H B GBITY;
Aenath  BBIBOAbI M yMO3aKMioueHHs W3  HaOmOAEHHH, H3YYEHHBIX XHMHYECKHX
3aKOHOMEPHOCTEH, MpPOrHO3MpOBAaTh CBOHCTBA HCH3YMEHHBIX BEIIECTB M0 AHAIOTHH CO

cBoiicTBaMH H3yYeHHBIX;
CTPYKTYPHPOBATh H3y4YeHHBIH MarepHal M XHMHYEeCKyl0 HH(OpPMalHIO, MOTYYEHHYIO H3
ApYrux HCTOYHHKOB;

* MOJIE/IMPOBaTh CTPOEHHE ATOMOB 3JIEMEHTOB TEPBOr0 — TpeThero MEepHOMOB (B pamkax
H3YY€eHHBIX Monoxennii Teopun . Pesepdopna), cTpoeHHe npocTeHIIHX MOJEKYIT.

2. B yennocmuo-opuenmayuonnoin cgepe:
aHATH3HPOBaTh H OLEHWBATh MOCIEJACTBHA N8 OKpYyXaiouweii cpelsl ObITOBOH H

ﬂpOHC{BO}ICTBeHHOﬁ JIeATeNbHOCTH YEJIOBEKA, CBA3AHHOM ¢ nepepaﬁoncoﬁ BCILIECTB.

3. B mpyooeoii cghepe:
* IPOBOJNTH XHMHYECKHIT JKCTIEPUMEHT.

4. B cghepe bezonacrocmu dcusnedesmenvhocmu:

* 0Ka3bIBaTh MEPBYIO [IOMOLLb MPH OTPABJIEHHSAX, 0XOrax H APYTHX TPaBMax, CBA3AHHBIX
BeLleCTBaAMH H 1abOpaToOpHBIM 060py10BaHHEM.

ONMHCLIBATL CBOMCTBA TBEPMLIX, XXHAKHX, ra3000pasHbIX BEIIECTB, BbLAENAS HX
CYLIECTBEHHbBIE IPHU3HAKH;

* XapaKTepH30BaTh BEIIECTBA 110 COCTaBY, CTPOCHHIO M CBOMCTBAM, YCTAHABIMBATH
NMPHYKIIO-CCACTBENHBIC CBA3H MEXJLY JaHHBIMH XapaKTEPHCTHKAMH BELECTBA;

* PaCKpbIBATL  CMBICI OCHOBHBIX XHMHYECKHX TOHATHH «aToM», «MOJEKy/ay,
«XMMHYECKHIT DNIEMENT), «TIPOCTOE BELUECTBO», «CJIOKHOE BELIECTBO», «(BATEHTHOCTDY,
MCIONL3YS 3HAKOBYIO CHCTEMY XHMHH,

* u300paxaTh COCTaB NpOCTEFLIMX BELECTB € MOMOIIBIO XHMHUYECKHX (opmyn H
CYIIHOCTH XMMHYECKHX PeaKiHii C NOMOLLBIO XHMHUYECKUX YPaBHEHHI;

* BLIYUCIIATL OTHOCHTEJIBHYIO MOJIEKYJIAPHYIO H MOJISPHYIO MAacChl BEUIECTB, a TAKKe
MAccoBylO JIOJI0 XHMHYECKOTO 3JIEMEHTAa B COCAHHEHHAX U OLEHKH HX MPaKTHYECKO#
3Ha4YHMOCTH;

* CpaBHHBATDL 110 COCTABY OKCHJIbI, OCHOBAHHS, KHCJIOTbI, COJIH;

* KnaccHpHIMPOBATL OKCHBI H OCHOBAHHS MO CBOACTBAM, KHC/IOTBI H COJIH 110 COCTaBY;

* [10/130BaTLCA NabopaTopHbIM 060PYLOBAHHEM H XHMHYECKOI 110CY 0,

* POBOJNTL HECIMKHbIE XHMHUECKHE ONbITBI H HAOMIONEHHS 32 H3MEHEHHAMH CBOHCTB
BEUIECTB B Npollecce HX npespalienuil; cobonaTh NpaBHia TEXHHKH O€30MacHOCTH MpH
nposejieHHH HabogeHHii W ONLITOB;

* pa3H4aTh OKCIEPUMENHTATLHO KHCIAOTHI M IMENOUH, MOJNIb3YACh HHAHKATOpaMH;
0CO3HaBaThb HEOOXOAMMOCTL cobuonenns Mep 6e30MacHOCTH IPH OOPALLEHHH ¢ KHCIOTAMH K
LEeJI0YaMH.

* PacKpbIBaTh CMbICH nepHoanteckoro sakona J[. H. Menneneesa;

* ONIKCLIBATL M XapakTepu3oBaTh Taliauunyio (OPMY NEPHOAHYECKOH CHCTEMBI
XHMHYECKHX 2JIeMeHTOB;

* XapaKTepH30BaTh COCTAaB ATOMHBIX sjaep H pacrnpefiefieHHe 4YHCNAa JNEKTPOHOB Mo
YIEKTPOHHLIM  CJIOSIM aTOMOB XHMHYECKHX OJJIEMECHTOB MallblX IIE€PHOIOB MEPHOAHYCCKOI
CHCTEMDI, @ TAKXKE KaJIUA H KaJIbLHS;

* pa3IHYaTh BUABI XHMHYECKOMH CBA3H: HOHHYIO, KOBAICHTHYIO MONAPHYIO, KOBATEHTHYIO

HENOJAPHYIO H MCTAIIHYECKYIO;
* u300paxarh 2JIEKTPOHHO-HOHHBIE (JOPMY/bI BewlecTs, 06Gpa3OBAHHLIX XHMHUYECKHMH

CBA3ISIMH Pa3HOrO BH/A;
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* BbIABJIATH 3ABHCHMOCTb CBOHCTB BELIECTB OT CTPOCHHA HX KPHCTALIMYCCKHX PELIETOK:
HOHHBIX, aTOMHBIX, MOJICKYJIPHBIX, METATIHYCCKHX;

* XapaKTepH30BaTh XHMHUYECKHE JJIEMEHTHI M HX COEIHHEHMS Ha OCHOBE MOJIOKEHHS
3JICMEHTOB B NIEPHOIHYECKOIT CHCTEME H 0cobeHHOCTEH CTPOEHHA HX AaTOMOB;

* XapaKTepH30BaTh Hay4yHOE€ H MHPOBO33PEHYECKOE 3HAUYCHHE NEPHOHYECKOro 3aKOHa
NEPHOAHYECKON cHcTeMbl XHMHueckux onementoB [[. M. Mennaeneesa; * o6BACHATE CYTh
XHMHUYECKHX NPOLECCOB H UX NPUHUKMHATIBHOE OT/IHYHE OT (PH3HYECKHX,

* Ha3bIBATh NIPU3HAKK H YCJIOBHS MPOTEKAHUS XHMHYECKHX PEAKLIMH;

* YCTaHaB/IMBaTh NPHHAJIEKHOCTh XHMHYECKOH peakUHH K OIpEAENEHHOMY THIY IO
OIHOMY M3 KlaccHuuKalHOHHBIX MPH3HAKOB: |) 110 yucny M COCTaBY HCXOIHBIX BEIUECTE H
NPOAYKTOB peakuu (peakUHH COeAHHEHHs, Pa3NIoKeHHs, 3aMelleHHs H oOMeHa); 2) mo
BBUIENIEHHIO MJIH TOIJIOLIEHHIO TEMIOThl (PeaKLUMH OK30TepMHUYeCKHe H JHIOTEPMHYECKHE);
3) 0 M3MEHEHHIO cTerneHeld OKHCIEHH XHMHYECKHX 3J1eMEHTOB (PEakUHH OKHCIHTENIbHO-
BOCCTAHOBHTENbHBIE); 4) 10 06paTHMOCTH Npoliecca (peakUHH 06paTHMBIE H HeOOpaTHMBIE);

* COCTAB/ATL YPAaBHEHHS JIEKTPOJIHTHYECKOH AMCCOLMALIMM KHCIOT, LIEI0Yei, COle;
MOJHBIE M COKPAIIEHHbIE MOHHbIC YPaBHEHHSA peakud oOMeHa; ypaBHEHHS OKHCIIHTENbHO-
BOCCTAHOBHTEJIbHBIX PEAKIHI;

* IPOrHO3HPOBATDL NMPOAYKTHI XHMHUYECKHX peaKLHii Mo popMynam/Ha3BaHHAM HCXOIHBIX
BEILECTB; OIPeAE/IATh HCXOAHbIE BellecTBa o GopMynam/Ha3BaHHAM NPOAYKTOB PEAKIIHH;

* COCTaBJIATh YPaBHEHHUS PeaKlHii, COOTBETCTBYIOLIHX MOC/IEN0BATENBHOCTH («LEMOYKEN)
npeBpalleH!ii HeOpraHM4ECKNX BELIECTB Pa3IHYHbIX KJ1aCCOB,

* BLIABJIATH B MpOLIECCE IKCIEPUMEHTA NPH3HAKH, CBHACTEIBCTBYIOIUHE O NMPOTEKAHHH
XHMHYECKOH peaklHy;

* IPHIOTOBJIATb PaCTBOPBI C ONpENENEHHOH MacCOBOi o€l paCTBOPEHHOrO BEILECTBA,

* onpelensTh XapakTep cpellbl BOAHBIX PaCTBOPOB KHCJIOT H LIENOYEH MO H3MEHEHHIO
OKpacKH MHIHKAaTOpOB;

* NPOBOJHTH KaYeCTBEHHbIE PEaKLHH, MOATBEPXKIAIOIIHE HATHYHE B BOAHBIX PacTBOpax
BELLECTB OTAENbHBIX HOHOB

* ONpeAeNATh MPUHAIEKHOCTD HECOPraHHYECKHX BEILECTB K OJHOMY M3 H3YYEHHBIX
KJIaCCOB/TPYNI: METANbI K HEMETAIbI, OKCH/Ibl, OCHOBAHHS, KHCIIOTBI, COJH;

* COCTABJIATh JOPMYJIbI BELIECTB I10 HX HA3BAHHSAM;

* ONpeaeNsaTh BAJICHTHOCTD H CTENEHb OKHCIIEHHS JJIEMEHTOB B BELIECTBAX;

* COCTaBJATL (POPMYJIbl HEOPraHWYECKHX COEAHMHEHHH MO BAICHTHOCTAM M CTENEHSIM
OKHCJICHHUS 3IEMEHTOB, a TaK)Ke 3aps/iaM HOHOB, YKa3aHHBIM B TaOJIHLE PACTBOPHMOCTH KHCIIOT,

OCHOBaHMH U coJeii;
* 00BLACHATH 3aKOHOMEPHOCTH H3IMEHEHHSA (PU3HYECKHX H XMMHUYECKHX CBOHCTB MPOCTHIX

pelecTs (METALIOB M HEMETAIOB) H HX BBICUIMX OKCHAOB, OOpa30BaHHBIX JJIEMEHTAMH

BTOPOI'o U TPETLEro NEPHOI0B;
* Ha3bLIBATDL 061]1”0 XHMHYECKHE CBOMHCTBA, XapaKTepHbl€ Vi1 pyNn  OKCHAOB:

KHCJIOTHLIX, OCHOBHLIX;
* Ha3piBaTh OOLIME XHMHMYECKHE CBOMCTBA, XapakTepHble Ui KDKAOrO M3 K/I1accoB

HEOPraHH4YECKUX BCUICCTB: KHCJIOT, OCIIOBallHﬁ, conei;
* IIPAUBOJIHTEH INpUMEPLI peaKqu”d, MOATBEPKAALOLIIHX XHMHYECKHE CBOlcTBa

HEOPraHH4eCKUX BEIIECTB: OKCHIOB, KHCJIOT, OCHOBAHHI H COJEH;
* OnpefiesisTh BCUIECTBO-OKHCIIHTENb W BEILECTBO-BOCCTAHOBHTENb B OKHCIIMTENIBHO-

BOCCTaHOBHTEJILHLIX PeaKIHsiX;
* COCTaBJATL OKHCIIMTEJIbIO-BOCCTAHOBHTENbHBIA Oananc (Ui H3y4eHHBIX peakuuii) no

NpeJIOKCHIIBIM CXEMaM peaxuuﬁ;
* IPOBOAHUTD J|a60pa'ropuble ONbITbl, [OATBEPXKKAAIOUIHE XHMHUCCKHEC CBOiCTBa

OCHOBHDLIX KJIACCOB HEOpraHMYECKHUX BELLECTB;
Hpeomemnvimu pesyromamamu usyuenun npedmema «Xumua» 6 9 Knacce A6ARI0OMCA

caeoyouque yMenun:
13



1. B nosnasamensnoii cghepe:
* ]1aBaTh ONpejeNeHHs H3YYEHHBIX TMOHATHI: BELIECTBO (XHMHYECKHH JJIEMEHT, aToM.
HOH, MONEKYNa, KPHCTAIHYECKaA peLIeTKa, BELIECTBO, MPOCTbIE W CIOKHbIE BEHIECTBA,
XHMHYecKas (opMyna, OTHOCHTENbHAS aTOMHAd Macca, OTHOCHTENbHAA MOJEKY/ApHaA Macca,
BAICHTHOCTb, OKCHAbI, KHCIIOTBl, OCHOBaHHS, CoMH, aM(OTepHOCTb, HHIHKATOP,
NEpPHOAHYECKHH 3aKOH, mNepHOAMYEeCKasd CHCTeMa, MepHoAHYecKad TaOAHLA, H3OTOMEL
XHMHYECKas CBA3b, JIEKTPOOTPHLATEILHOCTD, CTENEHb OKHCIEHHS, dEKTPOIHT); XHMHYECKas
peaKuus (XMMHYECKOe YypaBHEHHe, TeHeTHyeckasd CBs3b, OKHCIEHHE, BOCCTAHOBJIEHHE.
JEKTPOTHTHYECKAs JHCCOLHALIHS, CKOpOCTh XHMHYECKOH PeaKInH);
* ONHCHIBATh JEMOHCTPALIHOHHbBIE H CAMOCTOSTENILHO MPOBEAEHHBIE JKCIIEPHMEHTBI, HCTIOMB3YS
I 3TOr0  €CTECTBEHHbIA  (PYCCKMH,  pOAHOH)  SI3BIK M S3BIK  XHMHH!
ONHCBIBATb H pa3H4yaTh H3y4YeHHbIE KI1acChl HEOPraHHYECKHX COENHHEHHH, MpOCThIE H

COKHBIE BELIECTBA, XHMHYECKHE PeaKIlHH:
KJI1acCHHIHPOBaTh H3YYEHHBIC 00BeKTHI H ABIICHHA:
Ha0mo#aTh JEMOHCTPHpYEMble H CaMOCTOATENBHO MpPOBOAMMBIE OIBITHI, XHMHYECKHE
peaKuuH, NpOTeKaKoIHe B npupoae H B ObITY;

AenaTth BBIBOABI M  YMO3aKIIOYeHHS W3 HaOMIOJEHHH, H3YYeHHBIX XHMHYECKHX
3aKOHOMEPHOCTE#, MPOrHO3HPOBaTh CBOJCTBA HEH3YYEHHBIX BEHIECTB [0 AHATOTHH CO

CBOHCTBaMH H3YYeHHBIX:
© CTPYKTYPHpPOBaThb H3yYEHHDLIIt MaTepHanl M XHMHYECKYI0 HHQOpMalMIO, MOIy4eHHYIO H3
ApYyTHX HCTOYHHKOB:

MOJENMpOBaTh CTPOEHHE aTOMOB JJIEMEHTOB MEPBOr0 — TPETbEro MEPHOA0B (B paMkax

M3y4YeHHbIX monoxkeHuit Teopun . Pesepdopaa), cTpoeHHe NpocTeHIIMX MOTEKY .

2. B yennocmno-opuenmayuonnoii cepe:

aHANTH3UPOBaTh M OLEHHWBaTh TOCIEACTBHA 1A OKpYXaiouleidl cpenbl ObITOBOH H
NMPOH3BOJACTBEHHOH JAEATENLHOCTH YENOBEKa, CBA3AHHOMN ¢ MepepaboTKoli BelnecTs.

3. B mpyooeoii cihepe:
- IPOBOJANTH XHMHYECKHH IKCIIEPHMEHT.

4. B cihepe bezonacnocmu sicuznedesmensHocmu:

* 0Ka3bIBATh NEPBYIO NMOMOLLL MPH OTPABIEHHAX, OXKOrAX H APYTHX TpaBMaX, CBA3aHHBIX
C BEIUECTBAMHU H na6opaTopubm oﬁopyuonauuem.

14



TEMATHYECKOE ILTAHHPOBAHHE

8 KJIACC (70 YACOB)
Hazeanue Tewa ypoka OcHoensie euost oeameiswocmu Henoaszos
pazdeia 00y 4 arULOCA anue
060pF o023
Huz
UeHImMp3
«Toura
Pocrma»
Beeoenue (54) LIpeowemn xumue  CIyIozEre OFe5CEE72 V2T
Bewecmea. Cavoctozie=z2s pehoT2 € y=0==aiow
. OOB5CECERE E20 =0 ZMGEK 52 5Cm22.
2llpeepauyeriZ  pgera ¢ pryatommiov vETepEz TN
cewecms.  Pors CIyImz=Ee 00RECECERSE VZTeIe
Tuuuu & FQCHU | CoyoctozTemazs paboTa © YS0=Zame
Yeloeera
3.Kpamsaiz  oueps:  Ciyinzsze 00nscEcEzz v=Zieds
| ucmopuu pazeumuz = CaMOCTORTeIBE22 peOOT2 € ¥SCO=Zao
P 717,778 OT00p B Cpe=EcE@e MZIep==i= 00
3 ECCEDIbiHM ECTOT=ERZM.
411ICXD JLH. | Caym25Ee O0bsCECHER VIZTeIE dzr==x
| Menoereeea 3uaxu | CauOCTORTEToE24 pedOTa € YSCOSHRON. S200S0E
| xuvuyeckux | Pabota ¢ Tdmneii Megzezeesa TemepEn D
| 218MEHmMO8. | Pabota ¢ x2pTods=vE. B, Rawsx
! TomepanD
: N
f OIEITE=0SATE
1 3, Xuvuyecxue AnaTi GopuyL
| hopuy e,
' | Omnocumeibnaz | PellcHRE TEXCTOSAEN KOIHSCTECHHEN H
| amounas u | KAYSCTBSHHBIX 32139
‘ MOIeRyARPHAR | Carymanne OGLSCHOHMH yHHTE 1S,
| Maccel. | Pabora B mapax.
Y i | PaBoTa B rpymmax.
Amosst l /- Ocnosuie | Pabora ¢ pai1aTodHRIM MATCPEAION. .lamx‘
| XUMUYECKUX | ceeoenun © | Caymanic oGhsCHeR yuHTe1s. ESN |
| 2.1emenmos (8y) CMPOEHUN AMOMOS. | . | o TLHas paéora c vecommpon. | TOMESRETYD
H3omonu. v B arssx
‘ D S
' . 3]
| l ILI3THEQSAE
' 2 Cmpoenue | Caymanne 00bSCHCHHI yuHTe 1S,
21EKMPOHHELX CamocTosTe bHas padoTa ¢ YSeOHHKOM.
oboioyex amomos. | Pabora ¢ TaGanueii Merzeeesa
Hzvenenue wucia | Pabora ¢ kaprouxaum.
21EKMPOHOE Ha | Patora B napax.
BJY. PaGora B rpyinax.
3. Honnas ceszo. | Cayinanme odnscremmil VYHTRIS.
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Pemresite NOCTARICHHNN XA7a4.
PatoTa ¢ YSeOHIKOM.

PatoTa B napax.

Pa0oTa B rpyminax.

4

Brxauvooectcmsue
amavos
ATEUECHMOS-
HEMEMALTOS
M0V CO00IL

Cayinanie CORSCHRHMIT YYHTEIS.
Pztota ¢ Tetunneil Mermaeacesa
Pemenne 3azay.
Pa0ota 8 napax.
Patoma y Jocxm.

5. Kosaicamuas
| YUNLYECRUR CEX56

i

P20oTa ¢ pa3IaTOYHBINM MATSPHATOM.

- Cayipasie OOBSCHSHHIT YUHTRAS.
| CanoCcTOSTE I HAN pefoTa ¢ VESOHIKOM.

| 6. Memarnseczas |

j XUMUNECKUN C685a ’

I I

P200Ta ¢ pa3IaTOYHBINM MATEPHATOM.
CymaHne 00bsSCHEHHIl YIHTR IS,
CaNOCTOSTEIbHAS P0OTA € VYROHHKOM.

7. OboOwenue u | Padora B mapax. |
cucmevamzayus | PaGora B rpyTimax.
HAHUL . Pemernne 3atad.
[1poBepRa NOTYYSHHBIX 3HAHMIL.
[MoArOTOBKA K KOHTPOUILHOI padoTe. |
8. Kowmpaivhasz PemeHue 3313811 KOHTPQUTBHO# paGoThl. |
padoma \2 1. |
Lipocmuie £ lpocmeie | pagora ¢ paraatowss uarepuaton. | Harmx
seuecmea (7 4) o3y e ~ | Cvimanne O5BSCHERNIL YT S, ! RLCOKOR
iy " | CanocrosTensHas paGoTa ¢ yueOHHNON. | . i
HeuMemalisl. = WL Jaraix
Araus 4 AHATH3 KOHTPOTbHOIL paGOThI. | SRS
ROHP RN PadoTta Ha1 omunoKamn. |
paoomul. Pemesne 3anay. | IUIATHHOBBIL
— M3IMCPCHNR
TRNIRPATYP
N NICPENOA08
ALIOTPONHN
Ay [
MOARPUKA |
s n Cep; |
' WINMCPeHNR |
| TeMNepanyp |
. Bl ILTARICHIN
BCLLRCTS,
& Kowveemeo | 0 dopaiyn.,
seufecmeq.

PerieHie TeNCTOBRIN KOUIHYSCTBCHHBIN W
KQUSCTBEHHAIX 3a1au.
Canywanie o0hsacHe il yUnens.

3. Pewenue 3adav .

Ananms ¢popmya.

Pewneniie TeKCTOBBIX KOJIMYSCTBEHHMIN W
KQUeCTBEHHBIX 3a71a4,
Caywanne 0dbscHeHnil yunens.
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4. Monsipnotii
obvesm 2a3o06.

Anains popmy.

Pewirenue TEKCTOBBIX KOJIMYECTBEHHLIX W
KayecTBECHHbIX 3a/1ay.
Cnyuwaine o6biCHEHHIH yuHnTeENA.

3. Pewenue 3adav.

Ananus gopmyir.

Peeiine TeKCTOBLIX KOJIMYECTBEHHBIX H
Ka4cCTBEHHbIX 3a/1ay.
Cnyuanue obbacHCHHA yUHTENS.

6. Obobwenue u
cucmemamu3sayus
nanut  no  aiase
«lIpocmote
geujecmeay.

Pabora B napax.

Pabora B rpynnax.

Pewenue 3amau.

[TpoBepka nosnyyeHHbIX 3HAHHUI.
IToAroToBKa K KOHTpOJIbHOH paboTe.

7. Koumpoavnas
paboma Ne 2.

Peuenne 3a1aunii KOHTPOJILHOMA paboThlI.

Coedunenun
XUMUYECKUX
Inemernmog (15 u).

1. Cmeneneo
okucnhenus. Anaius
KONMpOAbHOU
pabomol.

Cnyuwianue oObACHEHHH yuHTeNs.
CamMocrogTenbias paboTta ¢ yyeOHHKOM.
PaGota c Tabnuueii Menaeneesa.
Pa6ora c kapToUKamH.

2. Baxcneiuue
Kaaccol  Ounapitbix
coedunenui .

Pabota c pa3naTounbiM MaTepHaIOM.
Cnywanue oObACHEHHA yuuTeNs.
CamocTosTensHas paboTa ¢ yueOHHKOM.

SJocoeans: Pabota ¢ pa3gaTouHbiM MaTepHAIOM. Aarunk pH
Cnywanue oObACHEHHH yuHTENS.
CamocTosTesbHas paboTa ¢ yueOHHKOM.
4. O6obwenue u | PaGota c pa3gaTouHbIM MaTEpPHAIOM.
cucmemamusayus | Pewenue 3anay.
Inanu, 3akpernicHHe 3HaHuii N0 TEME.
5. Kucnome:. Cnywanue obbscHeHHil yUHTENA. Hatunk pH
CamocTosTensiias paboTa ¢ yueOHHKOM.
Orbop H cpaBhende MaTepHala no
HECKOJIbKHM HCTOYHHKAM.
6. Obobuenue u | Pabota ¢ paznaToUHbiM MaTEPHAIOM.
cucmemamuzayun | Pemenue 3anau.
3nanuil. 3akpeiuieHue 3nanuii no Teme,
7. Conu. Cnywanue obbsacHenni yuurens. Hatunk pH

CamocTostenbnas pabora ¢ yueGHHKOM.
O100p M cpaBhenne MarepHana no
1ECKOJIbKHM HCTOUHHKAM.

& Obobugenue u
cucmemamusayls
INANUI,

Pabora ¢ pa3naTotinbIM MaTepHAIIOM.
Pewenne 3anau.
Jakperuienne 3uaiuii no Teme.

9. Obobwjenue u
cucmemMamu3ayus
nanuil 00
OCHOGHLIX  Kldccax
Heopeunu4ecKux
eeujecms.

Pabota ¢ pa3naTouiibiM MaTepHaIOM,
Pewsenine 3anay.
3akpenenne 3nanuii no Teme.
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10.

Pa6oTa ¢ pa3naTouHBIM MaTEPHATOM.

gewgecmaea u cmecu.

Kpucmaim cue -

5 abbaies HASENS Cnymanue 0ObACHEHHH YUHTENA.
el CamocTosTenpHas paboTa ¢ y4eOHHKOM.
12, Yucmeie | Cnyumanue 00bACHEHHH YUHTENS.

CamocTosTenpHas paboTa ¢ yUeOHHKOM.
OTtOop M cpaBHeHHe MaTepHana Mo
HECKOJIbKHM HCTOYHHKaM.

13. Maccosas u

ces3amHIble c
noxamuem «Q0nA.

obvemnan oonu AHATH GUpMYL
KOMNOHEeHMOG PemreHne TeKCTOBBIX KONHYECTBEHHBIX H
cyecu. Ka4eCTBEHHBIX 3a/1a4.
Cnymanue oOBACHEHHH YUHTENS.
14. Pacyemer,

Ananu3 popmy.

PemeHHe TEKCTOBBLIX KOJHYECTBEHHBIX H
Ka4eCTBEHHBIX 3a1a4.
Crymanue oObACHEHHH yUHTENA.

15. Konmpoavnas
paboma Ne 3.

Peluenue 3ananuii KOHTPOLHOMH paboTHI.

Himenenua,
npoucxodawiue ¢
eeujecmeamu (12 u).

I. Duzuyeckue
AGNeHUA 6 XUMUU.
Ananus

Pa6oTa ¢ pa3naTodnbIM MaTepHAIIOM.
Crnymanne 0ObACHEHHH yYHTENS.
CamocrosTenbHas pabora ¢ y4eOHHKOM.

KOHMPONLHOU

pabomoi.

2: Xuvuyeckue | Cnymmanne oObSCHEHHH yuHTeNs.

peaxyjuu. CamocTosTenbHas paborta ¢ yueOHHKOM.
Otbop M cpaBHeHHe MaTepHana no
HECKOJIbKHM HCTOYHHKAM.

3. Xuvuyeckue | Cnymanue oObsCHeHHH yuHTeNs.

YpaeHenus. CamocroaTenbHas pabora ¢ yueOHHKOM.

Ot0op ¥ cpaBHEHHE MaTepHala Mo
HECKOJIbKHM HCTOYHHKAM.

4.  Pacvembi  no
XUMUNECKUM
ypasuenuam.

Anann3 popmyi.

Pewenne TEKCTOBLIX KOMHYECTBEHHBIX H
Ka4ecTBEHHbIX 3a1a'.
Cnywanue oObACHEHHI YUHTeNs.

5. Pacvemur  no
XUMUYECKIM

Ananui popmyn.

PelileHne TEKCTOBBIX KOJHUSCTBEHHBIX H

YpagHen s
KauecTBEHHBIX 3a/1aY.
Cnywaunue obbschetHii yuurens.
6. Peaktini | pagora ¢ Pa3laTO4HBIM MaTEPHATIOM.
RAAQNCENILA, Cnyuanue oGbACHEHHI Y UHTEIS.
CamoctosTenbHas pabota ¢ yHeOHHKOM.
7. Peakijiti | pagora ¢ pa3laToMHbIM MAaTEPHAIOM.
coequienii. Cnywanne o6bAcHeHHIT yuHTeNs.
CamoctosTenbHas paboTa ¢ y4eOHHKOM.
8. Peaxyuu | Cnywanue oObACHEHHH yUnTeNA.
FAMEUJEHUA. CamocToste/ibHas paboTa ¢ yHeOHHKOM.
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Omoop R CpasHeHHe MarepHala  no

| HSCKOIBKIM HCTOYHIINQM.

9. Peaxapu | Cymanne 0ObSCHSHHI VUHTRAN.
oauena - CanocTosTRIBHAN padoTa ¢ YUCOHHKOM,
| OTOOp H CpaBHGHH® MaTepHata no
| HOCKQUIBKHM HCTOYHHKAM.
| 10. Tunws | o~
i PadoTa ¢ paz1aTouHBIM MATEPHATOM.
: . Cmymanne OObSCHEHHI YUHTRIS.
peaxiyuu Ha b

npusepe  C6olCms |

CamocTosTeIbHas padoTa ¢ YHeOHHKOM.

| 600HI.

‘ 11. Ododugenue | PaGoTa B napax.

t suarmuti no mewe | Pabota B rpymnax.

! «ll3venenus, Pewenne 3a1au.
npoucxoosujue € [poBepKa NOTYUSHHKIN 3HAHMIL.
eeujecmeamuy. [ToaroToBKa K KOHTPONLHOIl padoTe. \
12.  Koumpoavhas | Pemnenne 3a1aHHil KOHTPOJBHOI paboThI. ]

padoma e 4.

IIpocmeituue
onepayuu
eeuecmeamu
(xumuvecKkui
npakmurym) (5 4).

1. Ilpaxmuveckas

padboma Nef.
Ilpuevini
obpaujenus c
aabopamopHbLM
000pyodosanueM.

Habmonenue  3a
VYHTeNS.
OOnscHeHHe HA0NIOAAeMBIX ARNCHNIT.
[TocTanoBKa ONLITOB IR JeMOHCTPALIHH
Kjaccy.

BhinonxeHiie MPaKTHYECKoii paboTHI.

ASMOHCTpALHAMH

2. [Ipaxmuyeckas
padoma  Ne2 .
Haoaodenue  3a
20pANjell c6eyoil.

HaGmonaeuue  3a
yUHTRNA.
OObsacHeHNE HAOMONaeMBIX ABRNCHII.
[TocTaHOBKA ONLITOB ANA ASMOHCTPALMH
Knaccy.

Beinonxenie npaxtiueckoil padorsl.

ACMOHCTPALIHAMU

JlaTunx
TeMNCpATYp
Bl
IIATHHOBBII

3. Ilpaxmuvecxas

paGoma  Ne3
Anaiz  novewbt
600bl.

Habnmonenne  3a
YUHTEJIA.
OObacHenne nabAONASMBIX ABNCHIIT,
[TocTaHOBKA ONMBITOB JUIA ASMOHCTpALUIi
Knaccy.,

Buinonuenue npakriieckoii padornl.

JCMOHCTPALMANH

JIRRITIN
BRICOKOIL
TeMIRPATYP
b, Jlatunx |
TeMICpaTYp
bl
NAATHHOBbIT
~H3IMEepeHie
TeMnepatyp
bl B
npouecce
oQyueHis
TPHEMAM
BbUTAPHBANI
A BOJLI U3
o0pasuos
1OMBLI,
Jlarunk pll -
pH -
H3Mepetne
BOJLOPOJUIOTO
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el s B SRR S B s b we s ——

e B —— -

I ———

|
;
|
i

noxkasare1a
BBITAAKH
pacTeopa
Mo4BbI
4. Ilpakmuvecxas | Naramk
: Habmonenne 3a  JemoHCTpauUMAMH -
paboma  Ned yuHTe A, BBICOKO#H
; ~ = % TeMnepary
lpiudat OObAcHenHe HaOmoaaeMbIX ABIEHH. w I pn\'
XU Y y aTr
i [TocTaHoBKa ONbITOB 1A AEMOHCTPALLMH |
peaxyuii. el | TeMiepaTyp
| 32 ~ bl
BoinmonHeHie NpaKTHYECKOH padoTHI. -
= o IL1aTHHOBLI.
‘ Jlatanx pH -
5 MpH3HAKH
peaklHd 0o
H3MEHSHITO
cpelsl
(peaxuns
| HEHTpaTH3al
| HH)
5 : ; = D1eKTPOHHEI
e npa"”””e”‘,a_’q HaGmoaesne 3a  aeMOHCTpalUHAMH !
7 padoma ANej. yanTens |e BeChL
2 ~ - Ha0o
| ITpuzomoeene OObsAcHeHHE Ha0MOaeMbIX ABICHHH. 6op e
1abopar
. pacmeopa caxdpa U | 11, ragopka ONBITOB A8 AEMOHCTPAIHH IT'HA P
‘ acyem eco | . ; ‘
| e:accosoﬁ doni 6|
g ® BrInonHeHHe NpaKTHYECKOH PadOTHI.
pacmeope.
| Pacmeopenue. I~ Pacmeopenue. | pyg5ora ¢ pasnatounbiv Matepuanon. AR
| Pacmeops. facmaopuriocns CiymanHe 05bACHEHHIT YuHTeNs. R
Peakyuu UOHHOZO | 6eujecms 6 600e. CaMOCTOATEbHAS PAGOTA € Y9COHUKOM. TeMIEpaTyp
[ ooMeHa. » pl. JlaTaux
. OKucaumensHo- TeMIEpaTyp
éoccmanosumenbt Bl
ote peaxyuu(ll 4) IL1AaTHHOBLI
I - no
2. 94¢C Oc’g"“e Pa6oTa ¢ pa3sfaToOYHBIM MaTEPHATOM. L -
notoxcenua T | cpyimanme obbacennii yuirmens. pe
= = CKa3aHo
CamocTosTeNIbHas paboTa ¢ YYeOHHKOM.
3 T : BBIIIE,
- OHHBIE | A panis gopmyn. Jarunk pH -
HeHUA.
ypasne . o | o
Pewenne TEKCTOBLIX KONMHYSCTBEHHBIX M
Ka4eCTBEHHBIX 3a1a4. ‘f?‘-\"ﬂ'““
Cnymanne o0bsAcHEHHIT YUHTeNA. RHOOT W]
4.. Kucaomwl, 1x RSEQSEMMN
o g : PaboTa ¢ pa3naTouHbIM MATEPHATOM, (cpena
C HuKayua n - ~-
uac_cu/ X Cnywanune oObACHEHHIT yuHTE A, pacTsopa).
e60§iemed, CamocTosTensnas pabota ¢ yueOHUKOM. | Jlatyuk
J. Oenoeayus, 1 PaboTa ¢ pa3naTottbiM MaTepPHAIOM. MCETpOnoR
”m.“"/m“"‘ WA Crymanue oGwachennil yuntens, QAHOSIH >
‘BONC e ~
e CamocTosTe/bHas paboTa ¢ yuednukon, | M3YHCHHIE
= = HMOC
6. Oxcuowvi, wx | Cnymanite 0ObACHEHHIT yunTeNs. .
Kiaccupukayus 1 | Camoctostenbhas pabora ¢ yyeOHHKOM. ™
PacTBOpOB

ceolicmeaq.

OT100p M CcpaBHeHHe MaTepHana o
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HECKOJLKHM HCTOYHHKAM,

% Conu, ux
Kraccugurkayua - u
ceoucmaa.

Cnywanue o6nscHenni yuuTess.
Camoctostenshas pabota ¢ yueGHHKOM.
Otbop M cpasHenne MaTepHana o
HECKOJILKHM HCTOYHHKAM.

8.  Tenemuyeckas

PaboTa ¢ paznatouHbIM MaTEpHAIOM.

5 Medncoy o
gay ) Cnyumanue oObACHEHHH yunTeNs.
Kaaccamu
Camocrostenshas pabota ¢ yueOHHKOM.
éeljecms.

9. Oxrucaumenvio-
soccmanogumensi
ble peakyuu.

Cnymanue o6bsicHeH i yuuTens.
CamocTtosTenbHas paboTa ¢ yyeOHHKOM.
O160p H cpaBHeHHe MaTepHana MO
HECKOJILKHM HCTOYHHKAM.

10. Obobwenue u
cucmemamu3sayus
3nanuli no meme «
Pacmeopenue.
Pacmeopei.
Peaxkyuu  uonnozo
oomena. OBP».

Pabota B napax.

Pabota B rpynnax.

Pemenue 3amau.

[Tposepka MonyyeHHbIX 3HAHHIA.
[loaroToBka K KoHTponbHOH paboTe.

11.  Konmpononas
paboma Ne 5

Pewenne 3ananuii KOHTpOJIbHO#H paGoOTHL.

Ceolicmsa
1eKmMpoaumos
(xumuyeckui
npakmuxym) (4 u)

1. IIpakmuueckas
paboma Ne 6.
Honnvie peaxyuu.

Habmoaenue  3a
YUHTENA.
O6BsicHeHre HabMmOaaeMBIX SBIEHHI.
[TocTaHOBKa ONBITOB Ul J€MOHCTpALHH
Knaccy.

BrinonHeHHe NpakTHYECKOH paboThl.

ACMOHCTpALHAMH

2. IIpakmuyeckan ATHHK
P ¢ Habaionenwe 32 1e€MOHCTpaUMAMH AaTm
paboma  Ne 7. TeMmneparyp
Yenosus LS bl
OOBsicHeHHe HaDMO1aeMbIX SBJICHHH. :
npomexai
D ke [TocTaHoBKa OMBITOB Ul EMOHCTpALHH L
MUYECKUX
xumuec ¢ Knaccy.
2 < 2 =
peaxijutt - MEICCY | ByinonHeHue NPAKTHUECKOR paboThi.
pacmeopamu
2AEKMPOAUMOG 00
Konia.
3. [lpaxmuueckan Hatuuk pH

paboma  Ne 8.
Caolicmea kuciom,
OKCUHOO0B,

ocHOGanUll 1 conell.

HaGmonenue  3a
YUHTES.
O6bacHelHe HaOMOAaEMbIX ABJICHHIH.
[TocTaHOBKA ONBITOB JUIs IEMOHCTPALIHH
Kjaccy.

Boinonienne NpakTHUeCKoi paboTsl.

AEMOHCTPALIHAMH

4. Hpakmuueckasn
paboma  Ne 9.
Pewenue
aKCHepUMeN bl
bIX 3a0au.

Habmonenne  3a
YUHTEIIs.
O0bscHeHHe HaboAaeMBIX ABJIEHHIA.
[MocraioBka ONLITOB [UIA €MOHCTPALIHH
KJlaccy.

BbinosnHenue npakTH4eckoil paboTsl.

ACMOHCTpALIHAMH

Jaxmwouenue (4 v)

1.0606wenue u

Pabora B napax.
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cucmexamuzaus
manut no
yuebnuxy xumuu 3a
8 nnace.

Pabora B rpynmnax.

Pewenne 3anau.

[poBepka nonyueHHbIX 3HAHHH.
[MoaroToBKa K KOHTpOJILHOH paboTe.

2.0606u enue 1]
cucmemMamusayus
3MaHu no
Yy4ebnuKy xumuu ia
8 kaacc.

Pabora b napax.

Pabota B rpynnax.

Pewenne 3anav.

[1poBepka mony4yeHHbIX 3HAHHH.
[loaroToBka k KOHTpOJIBHOI# paboTe.

3. Hmoezosas
KOUmponbnasn
paboma no xumuu
3a 8 knacc.

Peenne 3ananuii KOHTPOJBHOI pabOTHI.

4. Ananus
KONMPOALHOU
pabomvr.  Paboma
Hao owubkamu.

AHanu3 owHooK.

AHanu3 KOHTPOJIbHOMH paboTBL.
Pabota Haa owHOKamH.

Peuienne 3anay.

Cnywanune 00bsiCHeHHI yUHTENs.

9 KJIACC (68 HACOB)
Haszeanue Tema ypoka. OcHogeHble 6uObI Hcnoneszos
paszoeaa, deamelbHoOCHmU aHue
Koauuecmeo obyuanuxca obopydosa
yacoe HUAR
yenmpa
«Touka
Pocman
O6wan I.  Xapaxmepucmuka | Caywanue oObACHEHHH YUHTENA.
XapakmepucmuKa xumuyeckoz2o onemenma | Camocrositenshas  pabota ¢
XUMUYECKUX na  ocnoganuu 2o | yueOHUKOM.
anemerimog (4 u). nonoxcenus ¢ | Pabora ¢ Tabauueit Menneneena.
Ilepuoouyeckoti PaboTta c KapTOUKaMH.
cucmeme Wik H
Menoeneesa.

2. Xapaxkmepucmura
XUMUYCCKO20 dNeMenma

Crnywanune oObsiCHEHHI yUHTeA.
Camocrositenshas  pabora ¢

na  ocnosanuu - e2o | y1eOlHKoM.

HONOICEIS ¢ | Pabora ¢ Tabauteit Menaeneesa.
Ilepuoduyeckoii PaboTa ¢ KapTO'IKAMH.

cucmene 2L H.

Meinoeneesa.

3. Xapaxmepucemurxa | Cnaywanue 06bscHeHHH yUHTENA.
xumusecko2o amemenma | Camoctositenpbhas  pabora ¢
no KuCAomno- | yueOHnKoM.

ocnosnbim - ceoticmeam | Pabota ¢ Tabaunuei Menaeneesa.
obpasyesoix um | Pabota ¢ kapToukamH.
coeouneni.
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4. ITepuoouyeckuir
3aKOH u
Hepuoduveckasn

cucmema XuMuveckix

Cnywanue obbsicHeHHH yunTen .
CamoctosiTensas  pabota ¢
y4eOHHKOM.

PaboTa ¢ Tabnuueit Menzneneesa.

anemenmos  JI. M | Pabora c kapToukamH.
Menoeaeesa.

Memannw (13 y) I TTonoxcenue | Caywanne oObAcHEHHH yyHTeA.
Memainog 6 | CamoctosATenbHas  pabota ¢
Tepuoouyeckoi YUeOHHKOM.
cucmeme Pabora ¢ Tabnanuei Menaeneesa.

I H Menoeneesa u
cmpoerte X amomos.

Pabota ¢ kapTOYKaMH.

. ” TR Pa6ora c pa3aaToYHbIM A
ceoticmea Memanios. N aTenaanou! TeMMepaTypLr
" MIaTHHOBBIHA
Cnymanue oOBbACHEHHH yUHTES.
CamocrostensHas  pabora ¢
Y4EeOHHKOM.
3. IToayyenue | Cnymanue oObsACHEHHI yUHTENA.
Mmemawos. Kopposua | CamoctostensHas  pabota ¢
Memanos. Y4eOHHKOM.
Otbop u cpaBHeHHe MaTepHala
110 HECKOJIbKHM HCTOYHHKAM.
4. Leaoynvie | Cnymanne oObACHEHHH yUHTENA. JlaTauk
Memannwl. CamocTosTensHas  pabora € | TeMIepaTypsl
y4eOHHKOM. TU1aTHHOBBIH
Ot6op M cpaBHeHHe MaTepuaia
110 HECKOJIBKHM HCTOYHHKaM.
3. [llenounste | Pemenne 3anav.
Memannol. Pabota no kapTo4kam.
Pemenue XHMHYECKHX
YpaBHEHHIA.
6. Bepwunuii, maznuii u | p.o & PA3IATOTHBIM
wenounozesenblibie MATEPHATIOM.

Memanibl.

Cnymanue oObACHEHHH YUHTeNs.

CamocTtosTensHas  pabota ¢
yUeOHHKOM.
7. Bepunnui, maznun u | Pewenne 3anad.
ujenoyiosemeblivle Pabora no kaptoukam.
Memannel. Peuenue XHMHYECKHX
ypaBHEHHIl.
8. Amomunui. p
abora c pa3aTOuHbIM
MaTepHaJoM.

Cnyuwative o0bsCHEHHIT yuuTes.
Camoctostensitas  pabora ¢
YUeOHHKOM.
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9 Anomunuil.

| Pewenne 3aay.
' PaboTa no kapTo4KaMm.

| Pewenne XHMHYECKHX
YpaBHEHHH.
10. /Keae3o. Caywanne oObACHEHHH YUHTEIA.
CavoctoAtebHad  pabora ¢
: y4eOHHKOM.
OObscHeHue HabmoaaeMbiX
\ ABJIEHHH.
L
{ 11.  3axkpemienue u | Pabota B napax.
l cucmemamuzayus Pabora B rpynmnax.
} 3uawui no 21ase nepsou | Pemenne 3a1ay.
, «Mematibiy. [IpoBepKa No:TyuecHHbIX 3HAHHH.
‘ [MoarotoBka K  KOHTpOJIbHOH
{ pabore. |
’ 12. Konmpoasnas | Pelienne 3a1anuii KOHTPOIbHOH |
' paboma Ne] | paboTbl. '
*‘ «Memanibir. 1
f 13. Anaruz | Anaius omuooK. l
1 KOHMPObHOU pabomui. | AHATH3 KOHTPOIbHOH padoTHI. 5
j Pa6oTa Hall OLTHOKAMH. l
!
| Peienue 3a1a4. )
| CaymaHHe OOBbACHEeHH yqHTe A, |
' 1 v : : 7 ‘ Harmx
i Ceoucmea Memai106 I\T:DIaAngemax paooma | (1o enue s ol X
o/ yyecme.ieHue
| U ux c‘oef)uueuuu J cyuyecme. J1eMOHCTPAITHAMH YIHTEIA. 're\me Y
| (xumuyeckui 1jenoyxu x_ummecmcr Obintnenne HAGTHO1AEMBIX Pa_ Ty
| npakmurym)(3 u). npespaujenuil. A oy | Harinx
’ | TeMIICPaTYp Bl
. [TocranoBka OMNKLITOB a4 -
| eMOH 1H Kiaccy Sl
ﬁ e Y- .~ | H3MEpeHHe
Bbmonxenne MpaKTH4SCKOil
= TeMneparyp H
F padoTHI. ' )
‘ | nepexo10B
‘ Q’LTOTPOMHBI X |
i MOIHHKAIMH i
‘ | cepbl;
| I
| H3MEPSHHE
TeMIICPATYP bl
! IU1AR1CHHA
‘ BEIIECTB.
aK. f O =
l jlg; "";‘;mm pavoma | yagmonenue 3a
i |
@ 2 o ue:;ue “1 nevonctpaunayu yunrens.
ceolicméa  coeounenui | - =
y M OBbachenme Ha0moaaeMbIX
i Memainoes. "
_ ABNEHHi.
[locranonka OMNbITOB ans
i JeMOHCTpALHH KNaccy.
Boinonuenne NpaKTH4ECKOil
L paboThl.
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ITpakmuveckan paboma

: Habmonenne 3a
N3, y NEMOHCTPALIMAMH YYHTEIA.
Okcnepuvenmaisibie | oo oo G .
3adavu Ho, | ees—
pacnosnasario | o s e i |
noayvenio geujecme. [IeMOHCTPAIHH KIacCy.

Bbinonnenue NPaKTHYECKOH
paboThl.

Hememannwst (26 u) 1. Hexemanivi: amomoi | Cliymanne oObACHEHHH YIHTEA. | Jataux
u npocmoie geujecmsa. | Camocrostenbnas  pabota € | BHICOKOH
Kucnopoo, 030H, | Y4UeOHHKOM. | TEMTIEpaTyp bi.
8030)X. Ot6op M cpaBHeHHe MarepHata | JlaTaHk

N0 HECKOJIbKHM HCTOYHHKAM. TeMIepaTyp &l
ILTAaTHHOBBIH —
H3MEpeHHe
TEeMIEPaTyp W
Mepexo10B
aL10TPOMHEI X
moandHKamn i
CephL:
H3MEpeHHE
TeMmepatyp bl
IL1aB]ICHHS
BCIIECTB.
2. Heymemanne!. | Pewenne 3anad.
Xuwmuyeckue ceoiicmea | Padora no kapToyKam. [
HeMemainos. Pewenne XHMHYECKHX |
YPaBHEHHI. |
/| . 1
3. Xuvuyeckue Pabosa & PAIATONHAIM
aneMenmel 6 KAemKax e aasel :
et S Cnywanne o0bscHeHHIT yUHTeNA.
Camocrosrensnas  padora ¢
YueOHHKOM.
4. Booopoo. Pewenne 3anau. Y
Pabota no xaprouxawm.
Pewenne XHMHYECKHX
ypaBHEHHII.

5. lanozenwi.

Cnywanue oObsAcHeHHIl yuHTeNA.
CamoctosTeneHas  padota ¢©
YUeOHHKOM.
Obbsacuenie
ABJICH I,

HaOmonaeMbIX

.| [EE—

6. Coedunenun
2102¢106.

Petienue 3anau.

Padota no kaproukam.

Pewenue XHMHYECKHX
ypaBHEHHII.
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I3 Lo Peme==e s
ProeTs oo s TosRaN.
Peme=me M SRCRA
VuSEEES
[+ Doz Comu=se o0sc=es=mi Y ITeIE Jaremx
Coecrorremass pacvra ¢ pH
VEOO=ERON
OFxw=z==e S0 TOIIMEN
e
I3 Cam wosorzs. Coy—===c 00nSCEcERE YIS
Cavoctose==ss  pacorz ¢
Y=O=EROM.
OGzscee==e ES0TOTENGN
v
16 Ruczopois=e  CoyT==e2 0OBSCECEEE YIS
CO¥TE=I=NG Coma. Cawcrostemsss pedorz ©
Y=o0=EIOM-
Oroop E CPESESEES METvpERl
[O ESCE0ISAEN BCTOTERASM.
I7. Googop u &0 po .. < P TITOT=RN Jarmx
COCUU=CRUS. e Tl el
e = = DIITEEQSAD
Cohr==2< 00LSCEREH YTHTCIS.
CavoctosTemeEzs pedora ¢
VSCOSHIOM.
IS ©Quvcgop u ev Pemesme
COCOLEEHUR. P=200T2 Do s=prosxsaw.
Pemesme N HSCKHX
VPCSESHHIL
19. VYzzepoo. Coyiz=Epe 0OBSCESHRH VIHTRIS.
’i CawocrosTemEas  pedora ¢©
| VIROHNROM.
|' OOrscHeHIR H2OTOARNMBIN
| SBICHMI.
| 20. Kuctopooswe ' Pemenne 3a1a4.
| coeounenuz yeiepooa | Pabora no xaprouxam.
{- . Pewncnne NHNMHYRCKHX
: | YPaBHSHMIL.
| | 21, Kpewwuii u  e2o | Caymanne 00bSCHCHMI YHHTRIS.
| COCOUHEHIA. | CavocTosTenshas  padora ¢
| Y4ROHHKOM.
! | OOBaCHeHNE CERIARETTINAN
| ; | ARICHHIL. ,
| 22 Crruxamuax | Caylmanie 0GbSCHCHMI YUHTRAR. |
NPOMBULIERKOCTIb. CavocTosTeabnas padoma ¢
Y4SOHUKOM,

Ordop u cpasHeHHe MarepHana
N0 HECKOIbKHA HCTOYHHKUM.

- -y

23. Oéobugarouquii ypox
no meme
« Hexemaivi».

PaGora B napax.

' PaGora B rpynnax.

| Petienne 3anau.

[1poBepka naaYYCHHBIN 3HAHMIL.

|
|
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[logrotropka
pabore.

KOHTPOJILHON

24. Obobwarowuii ypok

Pabora B napax.

no meme | Pabota B rpynnax.
«Hememannon . Pewenne 3anay. l
[TpoBepka nonyyeHHbIX 3HAHHIA.
[TorotoBka K  KOHTPOJIBHO#
_pabore. |
25. Konmponvnas Peluenne 3a/1aHH i 5
paboma Ne 3, KOHTPOJIbHO# PabGoTI. |
26. Ananuz | Ananus owHOOK.

Konumponenoii pabomet.

AHaIHM3 KOHTPOJILHOH paboThI.
PaboTa Han omHOKaMH.

Pewenne 3amay.

Cnyuianye o0ObsSCHEHHH yUHTENA.

Ceoiicmea IIpakmuyeckas paboma GO nere -
Hememannoe u wux | No4
f 5 JEMOHCTPAUMAMH YUHTENS.
caeduneHig (Gl); Ikcnepumenmanbitoie OGmcuZme HabmoaaeMbIX
3a0a eme - .
e (;' et « s ABNEHHI.
«
xuco Py (;ma MocTaHoBKa  OMBLITOB s
s L JIEMOHCTPAlIKH KJIaccy.
Buinontenune NMpPaKTHYECKOi
paboTBhI.
Ilpakmuyeckas paboma | .6 T F

Nes.
Ikcnepumenmansuvie
3adayu no meme

ANEMOHCTPAUHAMH YYHTESS.
O0BAcHeHHE HabmoaaeMbIX

ABJIEHHH.
«ITodzpynnel asoma u [TocTanoBka OMLITOB s
SRR JIEMOHCTPpALIHH KJaccy.
Boinonxenue MpaKTHYECKOH
paboThl.
Ipakmuyeckas paboma T -t JnexTp
Neg. TTonyuenue, OHHBL € BeCHI,

cobupanue u
pacnosnasanue 2azos.

NAEMOHCTPALIHAMH YUHTENA.
ObObAcHEHHE HaO0MI0AaeMBIX
aBJeHHi.

[MocTanoBKa OMNLITOB
JIEMOHCTpALHH KJlaccy.
Beinonxenue NpakTHYECKOMH
paboThl.

s

Habop
nadopatopHu
'HA

Opzanuyeckue
eeiqecmea (13 u)

1. IIpedyem
Op2anIecKO XML,

Crywan1e oObACHEHHI yuHTens.
Camocrositenbnan ~ pabora ¢
y4eOHHKOM.

Otbop W cpaBHEeHHE MaTepHana
10 HECKOJIbKHM HCTOUHHKAM.

2 lpedeavuvie | Caywmanne o6bACHEHHH yUHTENS.
y2negooopoowl. Cocrasnenue XHMHHYECKHX
Gopmyn.

Pa6ota B napax.
Pabota y nockw.
3 Henpedenvibte | Cnywanue oGbsicHeH i yunTens.
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y21e6000p00b!.

Cocrtasnenne
(bopmyi.
Pabora B napax. ‘
Pabora y 10CKH. |

XUMHYECKHX |

4. Cnupmet.

Crymanue oObACHEHHH yIHTES. Natuux |
CamocrosTenbHas  pabota ¢
Y4eOHHKOM.
OtOop M cpaBHEHHE MarepHaila
10 HECKOJIbKHM HCTOYHHKAM.
J. lIpedensuvie | Cyanue oObsCHEHHH yUHTENA. Iatyux
00HOOCHOBHbIE Cocrasnenne XHMHYECKHX
Kkapoonossie kuciomel. | popmyan. |
Pabota B napax. ‘
Pa6oTa y 10CKH. |
6. Cnoxcnvie 3¢hupel. | CryliaHHe OOBACHEHHH y4HTEA.
Kupui. CocraBnenne XHMHYECKHX
dopmyi.
Pabota B napax.
PaboTa y 10CKH.
7. Awunoxuciomel U | p.s o . PA3IATONHBIM
beaxu.
MaTepHATIOM.
CnymaHne 00BACHEHHH y4YHTeNs. ;
CamocrosTenbHas  pabora ¢
Y4eOHHKOM. e}
8. Awumoxkucromer u | Cnymanne oObSCHEHHH YYHTEs. ‘l
benxu. Cocrasnenne XHMHYECKHX 1
dopmyn.
Pabora B napax. |
Pabora y NOCKH. B
9. Y2neeo0wi. |

Crylanne 0ObACHEHHH YUHTeNS.
CocraBnenne
dbopmyn.
PaGora B napax.
Padora y 10CKH.

XHMHYE€CKHX

10. Ioawvepui.

Cnyiatne oObsACHEHH yuHTeNs.
CocrarneHue XHMHYECKHX
dopmyn.

Pabota B napax.

PaboTa y 1OCKH.

11. Obobiyaowguii ypox

PaboTa B napax.,

no mene | Pabota B rpynnax.

«Opeanuveckue Pewenne 3anai.

genjecmean. TpoBepka NOMYUCHHBIX 3HAHMII.
[lonrotoBKka K  KOHTPONBHOM
paborte.

12, Konmpoaenaa | Pewenne 3aNaHuil KOHTPOIBbHOR

paboma Ned. paborbl.

13. Anaruz | Ananu3 owHoOoK.

KONIMPOALHOI pabombl.

AHQIH3 KOHTPOJBHOIT padoTBl.
Padota nan owmbkamu,

Pelnenue 3anau.
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Coyimz=re o0sscEcaEzd vIrTeta

3axpenienue (64)

L lepuodusecxui

2ax0H u
 Nepuoowsecraz

CUCmEMa  YUMLECRUX
| ATeMeHmOoS AN
| Menoereesa

Pz6otz B oapax

Pz0o12 B rpyimax

Pemerne a1

[poseps= noTySeEHRIN IE2SHA
[fomotossz & XOSTpO=0d
peooTe.

1 2 Cmpoesiue
6ewecmsa.

i

3. Xuwamecue
| peaxyun

' {4 Kiaccw xuvireckux

| coeOureHul 6 Cseme

D1

|

|

| 5. Hmozosax
| KormpaisHaz paboma

' Pemegne X IREwH
1 e
| KOHTPOIREOH peOOTEL

6 Araun KoHmMpaleHol
pacomai.

| A2 T3 OmEOOK

' AEATI3 KOHTPOILEQH PEOOTHL

' PaboT2 H21 OmAORaNGL

l Pemesne 32133,

| C1vianie OSLSCERHNI VINTEIS.
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CnHcoK JHTepaTypbl

Xumus. 8 knacc: yue6. Jlna obuweobpasoar. yupexaenuit / O.C. I'abpuenan. — 17-e u3n,
crepeotnn. — M. : Jipoda, 2011. - 270, [2] c. : un.

Kysbmenko H.E. Hauana xumuu. Cospemeniblit Kype st noctynaromux B By3sl. T. 1: y4yebHoOe
nocoGue — 13-¢ n3n., crepeotun. — M.: Usnarenscto «Dk3amen», 2007. — 383, [1] c. (Cepus
«AGHTYPHEHT?)

Xumus. YueOHo-MeToquyeckas raseta s yHHTeNeii XHMHH H €CTECTBO3HAHHA.

Xumus. HactonbHas kumra yuntens. 8 kiace: Metoauyeckoe nocodue / O.C. 'abpuensu, H. I1.
Bockoboitunkosa, A. B. Sluykosa. — 3-¢ u3n., nepepa6. — M. : ipoda, 2007. - 398, [2] c.
Xumus. 8 Knacc: KOHTponbHbie M npoBepounble paGotbl mo yueOuuky O.C. [abpuensana
«Xumua — 8». M. : Ipoda, 2009.

Xumus. 9 knacc : yueb. ans obmeobpasosar. yupesxnenuii / O. C. labpuenan. — 11-e u3a., uenp.
— M. : Ipoda, 2006. — 267, [5] c. : un.

Xumus. 9 knace : paboyas Terpanb k yuebuuky O. C. 'abpuensua «Xumus. 9 xrace» / O. C.
laGpuensn, A. B. Slkywosa. — 6-¢ u3n., crepeotun. — M. : Jlpoda, 2007. - 175, [1] c. : un.
Ky3sbmenko H.E. Hauana xumun. CoBpeMeHHbIi Kypc /uis nocTynaromux B By3el. T. 2: yueOHoe

noco6ue — 13-e u3a., crepeornn. — M.: M3narensctBo «Jk3ameny, 2007. — 383, [1] c. (Cepus
«AGHTYpPHEHT?).

XuMmus. YueOHO-METOQHYECKAs ra3eTa Ui yYuTesled XHMHH H €CTECTBO3HAHHA.
Xumus. Hactonbnas kHura yuntens. 9 knacc: meroanyeckoe noco6ue / O.C. 'aGpuensn, H. I1.
BockoboiinnkoBa, A. B. Slmykosa. — 2-¢ u31., nepepab. — M. : llpoda, 2011. — 398, [2] c.
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