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ITosicHuTeIbLHASA 3aNMUCKA

PaGouas nporpamma no xumuu ais 8-9 kimaccoB pazpaboTaHa Ha OCHOBE (heepaabHOro
rocyaapcTBeHHOro obpaszoBarensHoro crangapra OOO, obpazoBarenpHON mporpammel MKOY
«Kanykckas COI» wu npumepHON NporpamMmbl MO XMMHH, @ TaK K€ Ha OCHOBE aBTOPCKOM
yueOnoi nporpammel O.C. ["abpuensna.

Ha ©6a3e nentpa «Touka pocra» oOecreunBaeTcss peanu3anus 00pa3oBaTEIbHBIX
IPOrpaMM €CTECTBEHHO-HAYYHOW W TEXHOJOTMYECKOH HampaBlICHHOCTEH, pa3pabOTaHHBIX B
COOTBETCTBUH C TpeOOBaHUSAMH 3aKOHOJATEIhCTBA B cdepe o0pa3oBaHuUs U C Y4ETOM
pekomennanuii denepanbHOTrO ornepaTopa ydeOHoro mpeamera «Xumus» . OOpasoBarenbHas
[porpaMma I103BOJIICT UHTETPUPOBATH PEAIU3YEMBIC IIOAXOAbI, CTPYKTYPY U COAEPKAHUE IPU
opraHu3anuyu o0ydeHus: XUMHuK B 8—9 Kiaccax, BHICTPOCHHOM Ha 0a3e Jr000ro M3 JOCTYMHBIX

yueOHo-meTonuueckux kKomiuiekcoB (YMK) . MHcnonwszoBanme obGopynoBanus «Touka
poctay npu peanuzanuu 1anHoi OIl mo3BosseT co3aaTh yCIoBUs:

. JUTSL pacIiuPEHUs COIEPKAHUS IIKOJIBHOTO XUMHYECKOTO 00pa3oBaHus;

. JUISL TIOBBIIICHUS TO3HABATEIbHOW AaKTUBHOCTH OOYYalOUIMXCA B €CTECTBEHHO-
HAYYHOU 00JIacTH;

. JUISL  pa3BUTHUS JUYHOCTH peOEHKa B Tporecce OOy4YeHHs XHUMHH, €ro

CrocoOHOCTEH, (OPMUPOBAHUS H YIOBICTBOPEHHUS COIHAIBLHO 3HAYMMBIX HWHTEPECOB U
MOTPEOHOCTEH;

. JUIsE pabOTBl ¢ OAApEHHBIMH IIKOJbHUKAMHU, OpPraHW3allMd WX pPa3BUTUS B
pa3IMYHbIX 00JacTsIX 00pa30BaTeNbHOM, TBOPUYECKOM NeATEILHOCTH .

OO01mas xapakTepuCcTHKA y4e0HOIr0 npeamera « XuMus»

XUMUS KaK 3JIEMEHT CHUCTEMBl €CTECTBEHHBIX HAyK paclpOCTpaHHIA CBOE BIUSHUE HA
BCe O0ONacTHM 4YeNOBEYECKOrO CYIIECTBOBAaHHWA, 3a/aja HOBOE BHJIEHHE MHpa, CcTaja
HEOTHEMJIEMBIM KOMIIOHECHTOM MHPOBOU KYJIETYpPbl, HEOOXOJUMBIM YCIOBHEM JKU3HH OOIIIECTBA:
3HAaHME XUMHUHU CIY>)KUT OCHOBOM Miig (POpMHpPOBAaHUS MHUPOBO33PEHHUS UYENOBEKa, €ro
MIPEJICTABICHUA O MAaTePUAIBHOM €IMHCTBE MUPA; BAKHYIO POJIb UTPAIOT (DOPMHUPYEMBIE XUMHUEH
MPEJICTABICHUS] O B3aHMMOIIPEBPALEHUSX HHEPrUd U OO0 DBOJIOIMHU BEIIECTB B MPUPOJIE;
COBpEMEHHAs XMMHS HalpaBlieHa Ha PENICHHE TII00AIBHBIX MPOOJIEM YCTOWYHMBOTO Pa3BUTHUS
YeNOBeUYeCTBAa — CBHIPHEBOM, IHEPreTHUYECKOM, MHUINEBOW M DKOJOTHYECKOW Oe30MacHOCTH,
po0JIeM 37IpaBoOXpaHeHHs. B yCIIOBUSAX BO3pACTArONIero 3HAUYCHUS XUMHHU B )KH3HH OOIIECTBA
CYIIECTBEHHO TMOBBICHJIACH POJb XMMHUYECKOTO O0pa3oBaHMs. B TMiaHe commamu3aiudd OHO
SIBIIICTCS. OJHUM W3 YCJIOBHH (OPMUPOBAHUS HWHTEIUICKTA JHUYHOCTH M TaPMOHUYHOTO &
pa3Butusa. COBpEeMEHHOMY YEIOBEKY XUMHUYECKHE 3HAHUS HEOOXOAMMBI ISl MPHOOpETEHUs
OOMIEKYJIbTYPHOTO YPOBHS, IMO3BOJISIONICTO YBEPEHHO TPYIAUTHCS B COIMYME W OTBETCTBEHHO
y4acTBOBaTh B MHOTOOOpa3HOW KH3HU OOIIECTBA, NI OCO3HAHHUS BAXKHOCTU Pa3yMHOTO
OTHONICHHS K CBOEMY 3JIOPOBBIO M 3JIOPOBBIO JIPYTHX, K OKPYKAIOMIEH TPHUPOTHON cpefe, It
TPaMOTHOTO TMOBEJCHUS TP UCTIOIb30BAHUH PA3IUYHBIX MAaTEPHATIOB U XMMHYECKHUX BEIIECTB B
MOBCETHEBHON JKM3HU XHUMHYECKOe 00pa3oBaHHE B OCHOBHOM IIKOJIE SIBJIETCS Oa30BBIM IO
OTHOIICHHUIO K CHUCTEME OOIero Xumuueckoro obpazoBaHus. [lo3ToMy Ha COOTBETCTBYIOIIEM
€My YypOBHE OHO peaJm3yeT NpUCyIIHe OOIeMy XHMHYECKOMY OOpa30BaHUIO KITFOYCBBIC
[IEHHOCTH, KOTOpBhIE OTPaXKalOT TOCYJApPCTBEHHBIE, OOIIECTBEHHbIE W WHIUBUAYyaIbHBIC
MOTPEOHOCTH. DTUM OMNPEACISIETCS CYINTHOCTh OOIICH cTpaTeruu OO0ydeHHUs, BOCIUTAHUA M
pa3BUTHS OOYYAIOMIMXCS CPEICTBAMHU y4eOHOro mpeamera «Xumus». M3yuenue npeamera: 1)
crocoO0cTByeT (OPMHUPOBAHUIO €CTECTBEHHOHAYYHOW KapTUHBI MHpA, JOCTHIKEHUIO OOIIeH U
(GYHKIIMOHATBLHOW TPAMOTHOCTH, JaeT BO3MOXKHOCTH JUIsI CAMOPAa3BUTHS JIMYHOCTH. 2) BHOCHUT
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BKJIaa B (OPMHPOBAHUE MBIIIJIEHUS M TBOPYECKHUX CIIOCOOHOCTEH TMOJPOCTKOB, HABBIKOB HX
CaMOCTOSITENIbHOW y4eOHOH eATeIbHOCTH, SKCIIEPUMEHTAIBHBIX M HCCIIEJOBATEIIbCKUX YMEHHIH,
HEOOXOAMMBIX KaK B TOBCEAHEBHOHM J>KM3HU, TaK U B NMPO(PECCHOHAIBHOU IEATEIBLHOCTH; 3)
3HAKOMUT CO CHGLIH(l)I/IKOﬁ Hay‘-IHOI‘O MBIIIJICHHU A, 3aKJIaAbIBACT OCHOBBI LICJIOCTHOI'O B3IJIA44a Ha
€MHCTBO TIPUPOJBI M UEJOBEKAa, SBIACTCS OTBETCTBEHHBIM JTaroM B (OPMHUPOBAHUU
€CTECTBCHHO-HAYYHOW TIPaMOTHOCTH  MOAPOCTKOB, 4)  cmocoOCTByeT  (GOpMHUPOBAHUIO
IIEHHOCTHOTO OTHOIICHMSI K €CTeCTBEHHO-HAYYHBIM 3HAHMSM, K MPHUPOJIE, K YEIOBEKY, BHOCUT
CBOM BKJIQJI B OKOJIOTHUECKOE 00pa30BaHUE TOIPOCTKOB

Ha3Bannble HampaBieHHs B OOYyYEHMH XHMHH OOCCHEUYHMBAIOTCS  CHElu(HUKOi
COI[ep)KaHI/ISI npeﬂMeTa, KOTOprfI ABIICTCA II€JarorudycCKu aHaHTI/IpOBaHHbIM OTpa)KeHI/IeM
0a30BOM HAyKM XMMHUH Ha ompeneia&HHOM dtarne e€ pa3BuTHsa. Kypc XMMHUM OCHOBHOM IITKOJIBI
OpUEHTUPOBAH HAa OCBOCHHE OOYYAIONIMMHKCS OCHOB HEOPTraHMYECKOW XUMHUU W HEKOTOPBIX
MOHSTUI U CBEEHUI 00 OTIENbHBIX 00BbEKTaX opraHuueckoi xumuu. CTPyKTypa CoAepKaHus
npeaMmera chopMUpOBaHa Ha OCHOBE CHCTEMHOTO MOaxoja K ero usydeHuto. CopaeprxaHue
CKJIAJBIBAETCS M3 CHUCTEMBI IIOHATHH O XMUMHYECKOM 3JIEMEHTE U BEIECTBE U CUCTEMBI ITOHATHHN
0 xumuueckod peakuuud. OOe 3TH CHCTEMbl CTPYKTYPHO OPIaHHM30BaHbl [0 MPUHIUITY
MOCJICIOBATEILHOTO Pa3BUTHS 3HAHUH Ha OCHOBE TEOPETUYECKHMX IMPEACTaBICHUN pPa3HOIO
ypOBHSIZ aTOMHO-MOJIeKYJISIpHOFO yLIGHI/ISI KaKk OCHOBBI BCETO €CTCCTBO3HAHMUA, ypOBHSI
nepuoanydeckoro 3akona J[. V1. MeHeneeBa kak OCHOBHOTO 3aKOHa XUMUH, YUYEHUSI O CTPOCHUU
aToMa nu XI/IMH‘IGCKOﬁ CBs3H, HpeZICTaBJIeHI/Iﬁ 06 BJIGKTpOJII/ITI/I‘-IeCKOﬁ aucconualn BCIICCTB B
pactBopax. TeopeTnueckue 3HaHUSI PaCCMATPUBAIOTCS Ha OCHOBE YMIMPUYECKHU MOTYYCHHBIX U
OCMBICJIICHHBIX q)aKTOB, pa3BI/IBaIOTC$I IIoCJaca0oBaTCJIbHO OT OIHOIO ypOBH?[ K I[perMy,
BBIMOJHSAS (QYHKIUH OOBSICHEHHUS W MPOTHO3MPOBAHMS CBOWCTB, CTPOCHHS M BO3MOXHOCTEH
HpaKTI/I‘IGCKOFO HpI/IMeHCHI/ISI 158 HOJIy‘-IeHI/IH I/I3y‘-IaCMI)IX BCILICCTB TaKaﬂ opraHmauI/m
COJIep’KaHUsl Kypca CIOCOOCTBYET TMPEACTABICHUI0O XHWMUYECKOW COCTAaBISIONICH Hay4dyHOU
KapTUHBI MHUpa B JIOTUKE €€ CUCTeMHOH mpuponbl. TeM cambiM 00ecredruBaeTcsi BO3MOKHOCTD
1Utst GOpMUPOBaHUS Y 00yUaIOIUXCS [IEHHOCTHOTO OTHOIIEHUS! K HAYYHOMY 3HAHHUIO U METOJIaM
MO3HAaHMs B HayKe. BaHO Takke 3aMETUTh, YTO OCBOCHHUE COJEPKAHUSA Kypca MPOUCXOIUT C
MPUBJICYCHUEM 3HAHUI M3 paHee M3YYEHHBIX KypcoB: «Okpyxkaromuii Mmupy», «buonorus. 5—7
KJaccel» U «PHU3uKa. 7 Kaacey.

JlanHast oOpa3zoBaTenbHas MporpaMMa 0OeCTieunBaeT YCBOCHUE YUAIIUMUCS BaKHEUIITUX
XUMHYECKHX 3aKOHOB, TEOPUM M TMOHATUH; (OpMUPYET MpEACTaBICHHE O POJIM XHUMUU B
OKPY’KAIOIIEM MHUPE U KU3HM uyesoBeka . [Ipu 3ToM OCHOBHOE BHMMaHHUE YJEISETCS CYIIHOCTH
XUMHNYCCKUX peaKHI/Iﬁ n MertogaM MHX OCYHIGCTBJ'ICHI/IH . OI[HI/IM N3 OCHOBHBIX HpI/IHHI/IHOB
MOCTPOEHUS MPOTrpaMMBbl SIBISIETCS HPUHIMI JOCTYMHOCTH . OKCIEPUMEHTAIbHbIE JaHHBIE,
HOHy‘ICHHBIG y‘—IaHII/IMI/ICSI HpI/I BBITIOJTHCHHUH KOJIMYCCTBCHHBIX OIIBITOB, ITO3BOJIAKOT yanI_[I/IMCﬂ
CaMOCTOSITENIbHO JI€JaTh BBIBOJAbBI, BBIABISATH 3aKOHOMEpPHOCTH . Iloaxoawl, 3ajloKEHHBIE B
coJIepKaHue MPOTrpaMMBbI Kypca, CO3Jal0T HEOOXOAMMBIC YCIOBHS JJISi CUCTEMHOTO YCBOECHUS
yYalIMMHICS OCHOB HAyKH, NIl 00eCIeueHHUs Pa3BUBAIOIIETO U BOCIUTHIBAIOIIETO BO3ICHCTBUS
06yquH5{ Ha JINYHOCTbH yqamerom . (DOPMI/IpyeMI)Ie 3HAHUS OOJI)KHBI CTAaTh OCHOBOﬁ CUCTCMBbI
yOEKICHHI ITKOJIBHUKA, IEHTPATBHBIM SPOM €r0 HAYYHOT'O MUPOBO33PEHUS .

ean 1 0cO0EHHOCTH U3YUEeHUA Y4eOHOT0 MpeaMeTa

K HanpaBieHHIO NEpPBOCTENEHHOM 3HAYMMOCTH NpU pealu3aluyd 00pa30BaTEeIbHBIX
GyHkuui npenMera «XHUMHA» TPAJUIMOHHO OTHOCAT (OpMUPOBaHME 3HAaHUI OCHOB
XMMHUYECKON HayKH KakK 00JacTH COBPEMEHHOTO €CTECTBO3HAHUS, IPAKTUUECKON NESTEIbHOCTH
YeJ0BeKa M KaK OJHOr0 M3 KOMIIOHEHTOB MHPOBOM KyJbTYypbl. 3ajauya IpeAMeTa COCTOUT B
(OpMHpPOBAHNUU CHCTEMBl XMMHUYECKHX 3HAHMH — BaKHEHIIMX (DaKTOB, MOHATHUN, 3aKOHOB U
TEOPETUYECKUX IOJOKEHUH, TOCTYNHBIX 00OOIIEHUII MHUPOBO33PEHUECKOIO XapaKTepa, s3bIKa
HAyKH, 3HAHUIl O Hay4YHBIX METOJAX M3YyYEHHUs BELIECTB M XMMHUYECKUX PEaKLUH, a TaKkKe B
(OpMHPOBAHNYU U PA3BUTUU YMEHUH U CIIOCOOOB AEATEIBHOCTH, CBA3AHHBIX C INIAHUPOBAHUEM,
HAONIOJCHUEM U MPOBEJACHUEM XMMHUYECKOIO JKCIIEPUMEHTAa, COONIOJCHUEM IIPABUI
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Oe3omacHOro oOpalleHHs ¢ BeELeCTBAaMU B IOBCEIHEBHOM u3HU. Hapsay c¢ »TuM nemu
U3y4eHUs IpeAMeTa B IMPOrpaMMe YTOYHEHBI M CKOPPEKTHUPOBAHBI C Y4YETOM HOBBIX
IPUOPUTETOB B CHCTEME OCHOBHOro oOuiero oOpasoBanus. CeroxHs B o0pa3oBaHMM 0CO00
3HAYNMOM HpI/ISHaéTCSI HaIpaBJICHHOCTDb 06yquI/151 Ha pa3BUTHUC W CaMOpPAa3BUTUC JIMYHOCTH,
(dopmupoBaHue €€ MHTEJUIEKTa U 001el KyabTypbl. OOyueHre YMEHHIO YUYUThCS U MPOJI0JKATh
cBOE 00pa3oBaHHE CAaMOCTOSATENBHO CTAHOBHUTCSA OJHOM M3 BaXHEHIMIMX (YHKUUH ydeOHBIX
IPEIMETOB.

B cBs13u ¢ 3TUM IpU U3YYEHUU MPEIMETa B OCHOBHOM IIIKOJIE JOMUHHUPYIOIIEe 3HAUCHUE
nproOpenu Takue e, Kak:

* (hopMupoBaHNE WHTEIUIEKTYyalbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K CaMOOOpPa30BaHHMIO,
COTPYAHHUYECTBY, CaMOCTOSATEIBHOMY IPHUHITUIO PELICHUH, CIOCOOHOM ajanTHUpoBaThes K
6BICTpO MCHAKOIINMCS YCIIOBHUAM KU3HU,

* HamnpaBIEHHOCTh OOY4YEHHs Ha CHCTEMaTHMYeCKOe NpPUOOIIEHHE Y4Yaluxcsi K
CaMOCTOSITEITbHOM MMO3HABATCIILHOM JACATCIIbHOCTH, Hay4YHbIM METOd4aM II03HAaHUA,
(bopMHPYIOIIUM MOTHBALIUMIO U pa3BUTHE CIOCOOHOCTEH K XUMMU;

* o0ecrieueHUe YCIOBUH, CIIOCOOCTBYIOIIMX TMPHOOPETECHHIO OOYYAIOIIMMHCS OTBITa
pa3sHOOOpa3HOM JEeATEIbHOCTH, MO3HAHUS W CaMOIIO3HAHMS, KJIIOUEBBIX HABBIKOB (KIIIOYEBBIX
KOMHGTGHHHﬁ), HMCIOIIUX YHUBCPCAJIbHOC 3HAUCHUEC IJIA PA3JIMUHBIX BUAOB JACATCIbHOCTH,

* (opMHUpOBaHME YMEHHMH OOBSCHATh U OLEHHUBATH SIBICHUS OKPYXKAIOLIEr0 MHUpa Ha
OCHOBAHWH 3HAHUH U OIlbITA, MMOJTYYCHHBIX IMIPU U3YUCHUN XUMHUH,

* (popmupoBanue y o0yyaromuxcsi 'yMaHUCTUYECKMX OTHOILEHUH, TOHUMaHUS LIEHHOCTH
XUMHYECKHX 3HAHUH Ui BBIPAOOTKM SKOJIOTUYECKH IIEJIECOO0pa3HOTO TOBEACHUS B OBITY U
TPYAOBOM JEATEIBHOCTH B LIEJSAX COXPAHEHHUS] CBOErO 3[0POBbS U OKPYXKAIOLICH NPUPOIHON
cpenpl;

* Dpa3BUTHE MOTHBAlUM K OOYYEHHUIO, CIOCOOHOCTEH K CaMOKOHTPOJIO H
CaMOBOCIIUTAHUIO HAa OCHOBE YCBOEHHUS OOLIEUYEIIOBEUYECKUX IIEHHOCTEH, TOTOBHOCTH K
0CO3HAaHHOMY BbIOOpY MPOGMIIS U HANIPABJICHHOCTH AaJbHEHUIIEro 00yueHMs..

MecTo yueOHOro npeamera « XuMus» B y4eOHOM IJIaHE
B cucreme obmero oOpa3oBaHus «XUMHS» TpU3HAHA OO0A3aTENBbHBIM Y4YEOHBIM
IpeIMETOM, KOTOPBIH BXOJUT B COCTaB IpeaAMeTHON obnacth «EcTtecTBeHHO-HayuHbIE
OpeaMeThl». Y4eOHbIM IUIaHOM Ha e€ M3ydeHue oTBefeHo 138 yueOHBIX yacoB — Mo 2 4 B
Hezeno B 8 U 9 Kilaccax COOTBETCTBEHHO.

Copnep:xanue 00pa3oBaHus M0 rogaM 00y4eHUs

(mpakTuueckas 4acTh y4eOHOro coziepKaHus npeamera yCcuieHa
MaTepHaIbHOTEXHUYECKO 0a30ii ieHTpa «Touka poctay .
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Beseoenue

Uto uzyuaer xumus. [Ipocteie u cinoxHbie BeniecTBa. CBOWCTBA BEMIECTB. XUMUYECKUI
aneMeHT. DopMBI CyIECTBOBAHUSI XUMUYECKOIO JIEMEHTA. XMMHUUYECKHUE SBJICHUS, UX OTINYHE
oT (pusmueckux sBiaeHUH. J[OCTMXKEHHMS XMMHM W MX MpaBWIbHOE HCIoNIb30BaHMEe. Hcropus
BO3HUKHOBEHUS U Pa3BUTHS XUMHH. POJIb OTEUECTBEHHBIX YUEHBIX B CTAHOBJIEHUU XUMHYECKON
Haykd. OcHOBHbIE 3aKOHbI XUMHU. OOmIee 3HAKOMCTBO CO CTPYKTYpOM MEpHOINYECKON
Tabmuipl: nepuonasl U rpynmbel. Tabmuna J[.M. MenpneneeBa kak crnpaBouHOe IMocodue Juis
MOJTy4YeHHUsI CBEICHUM O XHMMHUYecKHUX »dJeMeHTaX. OO003HaueHHuE XHWMUYECKUX 3JIEMEHTOB.
[Tpoucxoxaenne Ha3BaHUIl XMMHUYECKHX 3JeMeHTOB. Tabnuma MeHzeneeBa Kak CIpaBOYHOE
nocoOue Jyisl NOJYyYeHHs CBEIECHUH O XMMMUYECKUX 3JIEeMEHTaX. XUMHuueckas (GopMmyiia, HHAEKC,
ko3 dumeHT: 3anmucu u yreHue Gopmyi. Macca aToMoB U MoJieKysl. OTHOCUTENIbHAs aTOMHAs
Mmacca. OTHOcuTeNbHAs MOJEKYJIIpHas Macca. Pacder MaccoBOi AONM XMMHYECKOTO HJIEMEHTa
o (opmyIe BemecTna.

Amomul Xumuueckux 31emMenmos



JlokazaTenbCcTBa CIOKHOCTH CTpoeHuss aromoB. OmbiTel Pesepdopma. Ilnanerapnas
MOJEIIb CTPOEHHsS aTOMOB. XapaKTepUCTUKA HYKIOHOB. B3aMMOCBA3b INOHATHH: IIPOTOH,
HEUTPOH, MaccoBoe 4uCiI0. COBPEMEHHOE OINPENCIICHUE IOHATHA «XMUMUYECKUH DIIEMEHTY.
W3MeHeHus, TpOUCXOAAIINE C YUCIOM IPOTOHOB, 3JIEKTPOHOB M HEUTPOHOB B COCTABE ATOMOB
XMMHYECKHX DJIEMEHTOB. M30Tombl, Kak pa3HOBUAHOCTb AaTOMOB OJHOTO  3JIEMEHTA.
XapakTepHucTuKa 3J1eKTpoHOB. CTpOeHHE AIIEKTPOHHBIX 000JI0YEK aTOMOB 3j1eMeHTOB. [loHsTHE
O 3aBEpLICHHOM M HE3aBEpIICHHOM 3JIEKTPOHHBIX (SHEPreTHYecKHx) ypoBHsX. Pacnonoxenue
JIEKTPOHOB HAa DJHEPreTUYECKUX YPOBHSX, aTOMbl METaLIOB W HeMeTauioB. HoHbl
HOJIOKUTENbHBIE U OTpULlaTenbHble. [loHsaTue nona. Monsl, 00pa3oBaHHbIE aTOMaMH METAJJIOB U
HemetaiioB. [ToHATHE 00 MOHHOHM CBSI3M, CXEMbl O0pa30BaHMs MOHHBIX COeAMHEHUH. CXeMBbI
00pa30BaHUs MOJIEKYJ. DJIEKTPOHHbIE U CTPYKTypHble (Qopmyinbl. KoBaneHTHas mojsipHas H
HenoJsipHasi XuMuieckue cBs3u. Cxemsl oOpazoBanust Mosiekyn coeaunenuit (HCI, H20, NHs u
Ip.). DIEKTpOHHbIE U CTPYKTypHbIE (Gopmyiibl. Cxembl 00pa30BaHUS ABYXaTOMHBIX MOJIEKYJI
BOJIOPOJIA, XJIOpa, CEephl, a30Ta W Ap. DJIEKTPOHHBIE M CTPYKTypHBIE (opmyisl. KpaTtHocTh
XUMHYecKon cBs3u. [loHsATHE O MeTamMueckod cBsA3M. EnavHas npupoja XMMUYECKOW CBA3M.
[Tonstue 006 arom-uonax. IloHsTne 00 00OOIIECTBICHHBIX OSJEKTPOHAX. BrIMoNHEHHE
yIpaXHEHUH, HOArO0TOBKA K KOHTPOJIbHOI padorTe.

Ilpocmuie semyecmea

XapaKkTepUCTUKA IOJIOKEHHS JJIEMEHTOB-METAJZIOB M HeMmeTauioB B [lepmonmyeckoit
cucreme. CtpoeHue ux aromoB. DU3MYECKHE CBOMCTBA METAUIOB U HEMETAUIOB — IPOCTHIX
BemecTB. PacueT OTHOCUTENBbHOM MOJEKYJSpHOW Macchl (IIOBTOpEHHE). AJUIOTPOIUS Ha
npuMepe oJoBa, Qocdopa, Kuciaopoaa u yriepona. KonmwuecTBo BemecTBa W €IUHHIIBI €TO
W3MEpPEHUS: MOJIb, MIJIJIMMOJIb, KUIOMOJIb. [TocTosiHHas ABoragpo. Pacuer MoJIeKyIISIpHBIX Macc
BEIIECTB 10 HMX XUMHUYECKUM QopmynaM. MuWmuMoisipHass W KWIOMOJSIpHAsh MaccChl.
BrinonHenne ynpaxHEHUHN ¢ UCIOJIB30BAHUEM MOHATHH «IIOCTOSIHHAsA ABOTaIpo», «KOJIHMYECTBO
BEIIIECTBA», «Macca», «MoiisipHas Macca». OO0oOIeHue W 3aKpelieHne 3HaHWK M0 TeMme
«KonunuecTBo BelecTBa», peleHne SKCIEepUMEHTANIBHBIX 3a/1a4u. [loHsaTHe 0 MoJsipHOM 00BEME
razoB. HopmanbHble yciaoBus. MUJUIMMONSIpHBIM M KWJIOMOJSPHBIM 00BeM. BrinmonHenue
YOPOXHEHUH C MCIOJIb30BAaHUEM TOHATUH «MOJISPHBIA 00BEM», «KOJIMYECTBO BEIIECTBAY,
«maccay, «MoJsipHas Macca». O0001IeHre U 3aKperyieHre 3HaHui Ha TeMy «MOosipHbIil 00beM
ra3oBy, pellleHHe IKCIIepUMEHTAIbHBIX 3a1a4. O0001IeHre U cucTeMaTu3alus 3HaHui. Pemenue
3a/1a4 ¥ YIpaKHEHUH C UCIIOJIb30BAaHUEM MOHITHH «KOJIMYECTBO BEILIECTBA», «MOJISIpHAs Maccay,
«MOJIIPHBII 00BEM», KITOCTOSIHHASE ABOTaJIpO».

Coedunenun xumuueckux 31eMeHmog

ITonatue o creneHu okucineHus. OrmnpenesneHUe CTENEHW OKHUCICHHMS Mo (opmysiam
coemuaeHuii. CocrtaBiienne (Hopmysl OWHAPHBIX COCAWHEHMM, OOIIUI Crmocod WX Ha3BaHUH.
Oxcunpl. CocraBienue ux (popmyn u Ha3BaHuid. Pacuersl mo ¢gopmynam. CoctaB W Ha3BaHHUSA
OCHOBaHWH, WX Kiaccupukanus. Pacdersr o ¢opmynam ocHoBauui. [Ipencraurenmn: NaOH,
KOH, Ca(OH).. Pacuerst mo ¢opmynam ocHoBanuii. CocTaB M Ha3BaHUS KHUCIOT, HX
knaccudukanus. Pacuetsr mo ¢opmymnam kucnot. IlpencraButenu kucnot. Pacdersr mo
dopmyrnam kuciot. CoctaB U HazBaHus coneld. Pacuetst mo gopmynam coneit. IlpeacraButenu
coneii: NaCl, CaCOs, Ca3(PO4)2. Pacuerst mo ¢opmynam comeit. [IpoBepounas pabora 1o
OCHOBHBIM KJIaccaM HEOpraHM4YeCKHX BemiecTB. PacueTsl mo (opMyiaM OCHOBHBIX KJIacCOB
HEOpPraHMYEeCKUX BelecTB. AMQOTepHble M KpUCTaJUIMUecKHue BemiecTBa. Kpucramimueckue
pemeTky. [ToHATHSA 0 MEXMONEKYIIIPHOM B3aUMOJIEHCTBUN U MOJIEKYJISIPHON KPUCTANINYECKON
pemierke. CBoOMCTBa BEIIECTB C 3TUM THIOM pemieTkd. CBOICTBa BEIIECTB C Pa3HbIM THIIOM
KPUCTAIIIMYECKHUX PELIETOK, UX MPUHAAJIEKHOCTh K Pa3HbIM KjlaccaM COeAMHEHUN. B3aumocBs3b
TUIIOB KPUCTAJNIMYECKUX PEIIECTOK U BUAOB XUMUYECKOU CBSI3U. IIOHATHSA O YUCTOM BEIECTBE U
cMmecH, ux omnuus. [IpuMepsl KUIKUX U Ta3000pa3HbIX cMecei. CiocoObl pa3aeneHus CMecei.
[ToHATHS O NOAM KOMIIOHEHTa CMecH. BpIumMciieHHe ee B CMeCH M pacueT Macchl WM o0beMa
BELIECTBA B CMECH 110 €ro JoJje. PemneHne 3a1a4y u ynpaXxHEHUM Ha pacdeT 10JM (MacCOBOW MU



00BbEMHOW) M HaXOXJEHUE MacChl (00beMa) KOMIIOHEHTa CMEeCH. BhIMoaHeHUe yrpakKHEeHUH U
pelIeHue 3a1a4.

H3zmenenusn, npoucxooauwjue c eeujecmeamu

CriocoObl OYMCTKH BEUIECTB, OCHOBAaHHBIE HAa MX (HU3MUECKUX CBoWcTBaxX. OuucTka
NUTHEBOM BOABI, meperoHka HedTu. [loHATHE O XUMHYECKHUX SIBJICHHUSAX, UX OTIMYHUE OT
¢usnueckux. Ilpu3Haku W yclIoBHsS NPOTEKAHUS XUMHUYECKUX peakiuil. Peakmust ropeHus.
KonunuecTBeHHass cTOpoHa XMMHUYECKUX pEaKUuil B CBET€ ydeHUs 00 aToMax M MOJIEKyJax.
3HaueHHe 3aKOHa coxpaHeHusi macchl BemectB. Pons M.B. JlomonocoBa u JI. JlampToHa B
OTKPBITUM W YTBEP)KJIECHUM 3aKOHA COXPAaHEHWs Macchl BewlecTB. [loHsATHE O XUMHYECKOM
ypaBHEHHH Kak 00 YCIIOBHOW 3aIMCH XMMUYECKOH PEaKIMH C MOMOUIBI0 XUMHYECKUX (OPMYII.
3HaueHue HHIEKCOB M Kod(dduumentoB. CocTaBieHHEe YpaBHEHUHW XMMHUYECKUX peaKUUU.
Pemenne 3amad Ha HAaxXOXAEGHUE KOJMYECTBA, MAacChl WM OObeMa MPOAYKTa pPEAKIUH 10
KOJIMYECTBY, Macce WM 00beMy MCXOJHOTO BellecTBa. e e pacdyeTbl, HO C UCIOJIb30BaHUEM
HNOHSTUS «JO0JIs» (MCXOJHOE BEIECTBO JAHO B BHUJE PacTBOpa 3aJaHHOW KOHILIEHTpalMM WU
COJICPKUT OIpECNICHHYIO JI0JII0 puMeceil). Perenne skcrepruMeHTanbHbIX 3aa4, 3aKpeIuieHne
3HaHUN MO TeMe «XUMHUYecKue ypaBHEHUs». CyLIHOCTh peakUui pa3joKeHUs U COCTaBJICHUE
YpaBHEHUN peakUui, NpoAeNaHHbIX yuuTenem. [loHATHE O CKOpPOCTHM XMMHMUYECKHX PEaKLUM.
Karanuzatoper, ¢epmentel. CymHOCTh peaknuii coeawHeHus. COCTaBJIICHWE YypaBHEHUH
peakumii, npojaenaHHelx yuuteneMm. CymHocTh peakuuil 3amenieHus. CocTaBieHue ypaBHEHUM
peakuuid, NpoAENaHHBIX Y4HUTeNeM. Psa akTUBHOCTH METalIOB, €ro MCIOJIb30BaHUE IS
MIPOTHO3UPOBAHUSA BO3MOKHOCTM NPOTEKaHUSl PEAKUMN MEXIy MeTaulaMM M pacTBOpamMu
KHUCIO0T. Peakiiuy BBITECHEHUS! OJHUX METAJJIOB M3 PacTBOPOB MX COJIEH JPYIMMM METaJUIaMU.
CymnocTts peakuuii oomeHa. CocTaBlieHWE YpaBHEHUH pEaKIHMi, MPOJCNaHHBIX YUYUTEIIEM.
Peakunn HelTpanu3anuu. Y CIOBHs TEYEHUS PEAKLUNA MEXIY PaCTBOPAMM KHUCIOT, IIEIOYEH U
cojeil 10 KoHna. TWUmbl XMMHMYECKMX peakuMid (MO MPU3HAKY «YHUCIO U COCTAaB HCXOAHBIX
BEUIECTB U IMPOJYKTOB pEaKkIUu») Ha IMpUMEpPE CBOMCTB BOJbL. Peakuus pasinoxeHUs —
AIIEKTPOJIN3 BOABI. Peakuyuym cOoequHEHHs — B3aUMOJEHCTBUE BOJBI C OKCHUAAMHM METAIJIOB U
HeMmeTauioB. lloHsATHE «TUAPOKCUIbB). Peakuumu 3aMemieHuss — B3aUMOJICWCTBHE BOABI C
IEJOYHBIMU U IIEIOYHO3EMEIbHBIMU MeTaliaMu. Peakuuu oOMeHa (Ha mpumepe THIApPOJIn3a
cyiabdara alfOMMHMS U KapOuna kanmbuusi). Pemenue 3amau u ynpaxkHeHud. IloaroroBka k
KOHTPOJILHOM paboTe.

Ilpocmeiiwiue onepayuu c eewecmeamu (XumuuecKuil nPaAKmMuKym)

IIpaBuna TeXHUKH O€30MAaCHOCTH NpU OOpallleHHH C JIAOOPAaTOPHBIM 000pYyIOBaHUEM,
npu pabote B KaOMHETE XUMHUU. 3HAKOMCTBO € JabopaTopHbIM 00opyaoBaHueM. DuU3nUecKue u
XMMHUYECKHE PEaKLMU NpU ropeHuu cseud. KadecTBeHHbIN cocTaB mouBbl. Cpena MoYBEHHOIO
pactBopa. AHanu3 BoAbl. [Ipo3pauHocTs BOAbI. [IpM3HAKM XMMHUYECKUX PEAKIMi: BBIICICHUE
ra3a, BbIIA/ICHUE 0CaJKa, U3MEHEHHE 1BeTa BellecTB. KauecTBeHHbIEe peakunu. [Ipurorosienue
pacTBOpa caxapa M pacyeT €ro MacCoBOM J0JHU B PacTBOPE.

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

PactBopbl. @usnueckas U XUMHUUYECKas TEOPHUsl PAcTBOPOB. TemioBble SIBIEHHS IPU
pacTBopeHHH. ['HapaTbl M KpHUCTaNIOTUIPATHI, KPUCTAIIM3alMOHHAs BojAa. HacelleHHbIE,
HEHACBILICHHBIE, IIEPECHIIICHHBIE PAacTBOPBL. XOPOILIO PACTBOPUMBIE, MajOpacTBOPUMBIE U
MPAKTUYECKH HEPACTBOPUMBIE BEIIECTBA. DJIEKTPOJIUTHI U HEIJEKTPOIHUTHI. DIEKTPOIUTHYECKAS
JUccoLpalus M accouuanus. MexaHnu3M IHMCCOLMALMK BELIECTB C Pa3IMYHBIM TUIIOM CBS3H.
CreneHsp AMEKTPOIUTHYECKON aucconuaniui. CHiIbHBIE U c1a0ble dJIEKTPOJIUTHI. DIEKTPOJIUTHI U
HERJIEKTPOJIUTHL. MeXaHW3M [AUCCOLMAllMM BELIECTB C Pa3JIMYHBIM TUIOM CBs3u. (CrTeneHb
AJIEKTPOJIUTUYECKON aucconuanuu. CuibHbIE U cnadbie 3eKTposnThl. MloHbl. CBOMCTBA MOHOB.
Knaccugukaius noHOB 10 cocTaBy (IPOCTHIE U CIOXKHBIE), MO 3apaay (KaTHOHBI M aHHOHBI), 110
HAJIMYUIO BOJHON 000J04YKH (TUAPOTUPOBAHUE M HErHapoTHpoBaHue). OCHOBHBIE MOJIOKEHUS
TOJl. Peakuuu B BOIHBIX pacTBOpax 3MEKTPOJIUTOB. HeoOpaTtumble M OOpaTHUMBIC PEAKIIMH.
MonekynsspHoe W HWOHHOE YpaBHEHHME peakiuii. Peakmuum woHHOro ooOMmeHa. Peakiuun

6



HedTpanmm3anuu. Kucnorel. Ux kimaccudukanus mo pa3audHbiM npu3Hakam. OnpeneneHue
KHCJIOT KaK 3JIEKTPOJIUTOB, UX JAuccoluanus. B3auMoaeicTBue KUCiaoT ¢ MeTaulaMu, YCIOBUS
TEUCHHSI ITUX PEAKUM. DIEKTPOXMMHUUYECKUU PNl HANpsHDKEHUs METauioB. B3aumopeiicTBre
KHMCJIOT C OKCHJAMM METAJJIOB M OCHOBaHWAMM. Peakuum HelTpanusauuu. B3ammopneincrsue
KHCJIOT C COJISIMU. 3alKMCh YPAaBHCHHUM peakiuii (MOJCKYJSIPHBIX U MOHHBIX) C MCIOJb30BaHUEM
TaOnuIBl pacTBOpUMOCTH. OrmpeiesieHne OCHOBAHMM KaK JJIEKTPOJIUTOB, MX JIUCCOLMAALIMSL.
Knaccudukanmust ocHOBaHWK 10 pa3IW4YHBIM TPU3HAKaM. B3auMoaeicTBHE OCHOBaHUMA C
KucinoTamu (moBTOpeHue). B3ammopelicTBue 1menodeir ¢ coismu  (pabota ¢ Tabnmuei
PacTBOPMMOCTH) U OKCHJIaMH HEMETaJuloB. PazioxeHue HepacTBOpUMBIX ocHoBaHWH. CocTaB
OKCHUJIOB, X Kiaccudukamus. CBOHCTBA KUCIOTHBIX U OCHOBHBIX OKCHUI0B. OmnpeienieHue coyei
KaK OJJICKTPOJUTOB, WX auccorumanusa. Kiaccudukamms coneit. BzaumonelictBue cojel ¢
MeTaJulaMH, OCOOCHHOCTH 3THX pEakIHMid M B3aMMOJACHCTBHE coyieii ¢ coisimu (pabota ¢
TabnuIeH pacTBOpUMOCTH). B3aumoselicTBue cojieit ¢ KUCI0TaMH U IenodaMu (IMIOBTOPEHHE).
[ToHsiTHEe O TEHETHYECKOM CBSI3W M T€HETHYECKUX PSAIaX METaUIOB M HEMETAUIOB. PaznmuyHbie
NPU3HAKK KJIAacCU(UKAIMM XUMHUYECKUX peakiui. OnpeneneHue CTENeHEH OKUCICHUS
AJIEMEHTOB, OO0pa3yIOIIUX BEIIeCTBA pa3iudHbIX KiaccoB. Peakmuum OBP. Ilonstue 006
OKHCJIUTEJIE U BOCCTAHOBUTEJIE, OKUCICHUU U BOCCTAHOBJICHUH. PellleHne pacyeTHbIX 3a7a4 110
YpaBHEHUSAM, XapaKTEPHU3YIOIIMM CBOWCTBA OCHOBHBIX KJIACCOB COEAMHEHUMW, W BBIMOJHEHHUE
OCHOBHBIX KJIACCOB COEIMHEHMM 3TOr0 IUIaHa Ha TEHETHYECKYl CBs3b. lloaroroBka k
KOHTPOJILHOH paboTe. iToroBast KOHTpOJIbHAs paboTa.
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Oowaa xapaxmepucmuka Xumuueckux iemenmos (4 u).

Crtpoenue aToma, XapakTep IpOCTOTO BEIIECTBA; CPABHEHUE CBOMCTB MIPOCTOIO BEIIECTBA
CO CBOHCTBAaMHU MPOCTBHIX BEIIECTB, OOPA30BAaHHBIX COCETHHUMHU MO MEPHOAY U MOATPYIIIE
AJIEMEHTaMH; COCTaB M XapaKTep BBICIIET0 OKCHA, THAPOKCHU/IA; COCTAB JIETYUEro BOJAOPOIHOTO
coenuHeHus (s Hemeranna). CBoiicTBa AnekTponuToB B cBete 1O/, ['eHeTmueckue psiabl
Metauia U Hemertauia. CamocrosiTenbHass padoTa ¢ ydalmMMHCs. 3akperyieHue maTepuana.
[TonsiTe o mnepexoAHbIX »dIeMeHTaX. AM@OTEepHOCTh. ['eHeTHYecKHil psii TMepexoaHOTO
anemenTa. [lepuonuueckuii 3akon u [lepuoanueckas cucrema, ctpoeHue aroma. 3Hauenue [13 u
I1C.

Memannwt (14 u)

XapakTepucTuKa TOJIOXKEHUsI DJIEMEHTOB-METAUIoB B Ilepuonnueckoid cucrteme.
CtpoeHue aToMOB MeTauIOB. MeTauinueckue KPHUCTATMYECKUE pelIeTKu. Mertamndeckas
XUMHUYECKasi CBSA3b. XapaKTePUCTUKA OOIIMX XMMHUYECKUX CBOWCTB METAIIJIOB HA OCHOBAaHUU HX
MOJIOKEHUST B  DJIEKTPOXUMHYECKOM DAy HaNpsDKEHUH B CBETE€ TNPENCTaBICHUM 00
OKHCIUTEIbHO-BOCCTAHOBUTEINBHBIX peakiusax. CaMOpoaHbIE METAIIbl U OCHOBHBIE COEIMHEHUS
MeTaJuioB B mpupoje. Baxueimue pyasl. [lonsTHe 0 METAIITypruu U €€ pa3HOBHIHOCTSIX: TTUPO-
, TUAPO-, anekTpomeTautypruu. Kopposust metamnoB. CriocoObl 3aIUTH METANIOB OT KOPPO3HUHU.
OcobenHocTr (GU3MYECKUX W XUMHUYECKMX CBOWCTB IICIIOYHBIX METAJJIOB. BakHeimme
COCIMHEHUS IIEJOYHBIX METAIUIOB: IIENIOYH, COJIM, WX CBOWCTBa W mpuMeHeHwe. OOmas
XapaKTEePUCTUKA METAIOB BTOPOW TPYNIBI TJIABHOW MOATPYMIBI, OCHOBHBIC (HU3UYECKUE U
XUMHUYECKHE CBOWCTBA IIEIIOYHO3EMEIbHBIX MeTalIoB. Baxkueiimue coenuunenus Ca u Mg, ux
npuMeHeHne. Poib Kanmelius U MarHus B JKMBBIX opraHu3max. CTpoeHune atroma, (pU3ndecKue u
xuMuyeckue cBoicTBa. Ilpumenenune amomuHus. COEIMHEHUS ATIOMHHUS — OKCHABI M
TUAPOKCHIBI, UX aM(pOTepHOCTh. BaxkHeilume conu antoMuHus. 3akpeIuieHne U CUCTeMaTH3alus
3HAHMI IO TJIaBe TIEPBOM: O0IIas XapaKTepUCTHUKA METAJUIOB, XUMUYECKUE CBOWCTBA METAJLIOB.
Pemienne sKCIEpUMEHTAIBHBIX 3a7a4, pelIeHue ypaBHEHHH. CTpoeHHME aroma Kejesa.
®uznyeckue U xuMmudeckue cBoiictea. [Ipumenenue xenesa. Coennnenus xenesa |l u xenesa
I1l. T'enetnaeckue psiapl. KauecTBeHHBIE peakIInKM Ha HOHBI JKeJe3a.

Ceoiicmea memannoe u ux coeOUHeHull (Xumudeckuit npakmuxkym)(3 u).



Pemenue nenouek XuMUUYECKUX MpEBpaIlieHUl 0 BapuaHTaMm. [IoBTOpeHUE Ha MpaKTUKE
XMMHUYECKMX CBOMCTB METAJJIOB. 3aKpEIUICHWE 3HAHWM MO pacro3HABAHMIO U IOJYyYEHUIO
BEIIECTB, 3aKpEIJICHUE 3HAHUI 110 XUMUYECKUM CBOMCTBAM BELIECTB.

Hememannwt (26 u)

[Tonoxxenue nemeramwioB B Ilepuoanueckoil cucteme, OCOOEHHOCTH CTPOCHHS UX
atoMoB. Psanel D0. Kpucraminueckoe CTpoeHHE HEMETANIOB — IPOCTHIX BELIECTB. AJIJIOTPOIIHS.
O30H. CoctaB BO3ayxa. Pusznueckue CBOMCTBA HeMeTauioB. OTHOCHUTEIBHOCTh IOHATUN
«METAD» U «HEMEeTal». XHUMHUYECKHE CBOICTBAa HeMeTauioB. OKUCIUTEIbHBIE CBOMCTBA!
B3aMMOJICICTBHE C MeETalllaMH, BOJOPOJOM, MEHEE OJJIEKTPOOTPHUIATEIbHBIMU METalllaMHu,
HEKOTOPBIMU CJIOHBIMHU BelleCcTBaMU. BoccTaHOBUTENbHBIE CBOMCTBA HEMETAIIOB B PEAKLIUAX
C KHUCJIOPOJIOM, CIIO)KHBIMHU BEIIECTBAMU-OKUCIUTEIIMU. MaKpO3JIEMEHTHl U MUKPOAJIEMEHTHI.
Ponb MUKPO3JIEMEHTOB B )KM3HEAEATEILHOCTU PACTEHUH, )KUBOTHBIX U ueioBeka. OpraHuueckue
BellecTBa: OeNKu, Kupbl, yriaeBoabl. Pepmentbl. Buramuubel. ['opmonsl. [lonoxenue B
[Tepuonnueckoii cucreme J[. 1. MenneneeBa. CtpoeHue aroma U MoOJeKyjbl. Duzndeckue u
XUMHYECKHE CBOMCTBA BOAOPOJA, €ro MoiydeHwe U npumeHeHwe. OOIas XapakTepHCTHKa
rajjoreHoB. CTpoeHHE aTOMOB TaJIOTEHOB, CTENEHUW HX OkucieHusa. CTpoeHue MoJeKys
raJIoreHoB. ['aloreHsl — MPOCThIE BEIIECTBA. 3aKOHOMEPHOCTH B U3MEHEHHH WX XUMUYECKUX U
(¢u3NYECKUX CBOWCTB B 3aBUCUMOCTU OT YBEIMYEHHUS MOPAJKOBOTO HOMEpa XHUMHUYECKOTO
anementa. Kpatkue cBenmeHusi o xiope, Opome, nojae, ¢rope. Ilomyuenue xmopoBomopoja.
XJIOpOBOAOPOA B MPUPOJE. XJIOPOBOJOPOA U COJIsTHAA KUCHOTA. XJIOPUAbL, UX MPUMEHECHHUE B
HapoAHOM xo3siiicTBe. [lomyueHune raJoreHoB METOA0M SJIEKTpoiIn3a. buonorndyeckoe 3HaueHHE
rajoreHoB M wux coeauHeHui. I[lpumenenue ramorenoB. CTpoeHHE aromMa KHUCIOPOJa.
AmnoTponusi KUCIOpoAa. XapaKTepUCTHKAa XHUMUYECKUX CBOWCTB KHCJIOpPOJa B CBETE
npeacraBiennii 00 OBP. Ilpumenenue xucinopoma. CtpoeHue aroma cepbl. AJUIOTPOIIHUS.
dusnyeckue CBOMCTBA pOMOMYECKON cephl. XapaKTepUCTHKa XMUMHYECKUX CBOWMCTB CEphl B
cBere mnpexacrasieHuii 06 OBP. Baxueiimne coenquHeHHs cepbl: CEpPOBOAOPOJ, CYJIb(UIbI,
OKCHUJbI, CEpHUCTas KHUCIOTa, CYIb(QUTHI; UX CBONCTBA, TMOJYy4YeHHE U MPHUMEHEHHUE.
Pa3baBnenHas U KOHLEHTPUPOBAHHASI CEpHAsl KMCIIOTAa, €€ CBOMCTBA, IOJyYEeHUE U IPUMEHEHHUE.
Peakuuu B3aumonencTBus ¢ cepHoil kucinotod. CtpoeHne aromoB a3ora. CTpoeHHE MOJIEKYJIbI
azora. Ousnueckne U XUMHUYECKUE CBOMCTBA a30Ta B cBete mnpeactaBieHuit 00 OBP. Ctpoenue
MOJIeKyJIbl aMMHaka. PU3nYecKue CBOMCTBA, MONyYeHHEe, COOMpaHue, paclo3HaBaHHe aMMHUaKa.
XUMHYEeCKHEe CBOICTBA aMMHakKa: BOCCTAHOBHUTENbHbIE M OOpa3oBaHME HMOHA AaMMOHMS IO
JIOHOPHO-aKIENTOPHOMY MexaHu3My. Conu aMMOHHS: COCTaB, MOJy4YeHHE, (U3UYECKHEe HU
xumuueckue cpoiictBa. [IpencraBurenu. Ilpumenenue B HapogHOM Xo3sicTBe. OKCHIIBI a30Ta.
A30THas KuClOTa, €€ cBoWcTBa M npuMmeHeHue. Hurtpatsl, cemutpel. CTpoeHue aroma.
Amnotponusi. CpaBHEHHE CBOMCTB U MpUMEHEHHUE KpacHoro u Oenoro ¢ochopa. Xumuueckue
cBoiictBa (ocdopa. Oxcuna docdopa (V) u oprodocdopnas kuciora. Conu oprodpochopHoi
kuciotel. ®dochop B mpupome. Dochopusie yaoOpenus. CTpoeHHe aroMa yriiepoja.
AmnoTtponusi, cBOWcTBa MoauduKanuid — anmaza u rpadurta. Mx npumeneHue. AMopQHBIN
YTJIEPOA M €ro copTa: KOKC, Caka, IPEBECHBIN yroyb. AICOpOIUs U ee MPAaKTUYECKOe 3HAaUCHHUE.
XuMuueckue cBoicTBa yrieposaa. OKcuasl yrieposa, UX CBOICTBA, MOJIyYEHUE U IIPUMEHEHHE.
CtpoeHune MOJEKy OKCHUIOB yIiiepoia. YTobHasl KUCTIOTa U ee coiu. BaxkHeiimme kapOoHATHI:
KaJbIIUT, COJA, MOTall — WX 3HaYeHHe M nmpuMeHeHue. Pacno3naBanue kap6oHatoB. [lepexon
KapOoHaTOB B THApokapOoHaThl M oOpaTtHO. CtpoeHue aroma. CpaBHEHHME €ro CBOWCTB CO
cBOiicTBaMM aroMma yriepoga. Kpucrajuimueckuii KpeMHHUH, CpPaBHEHHE €ro CBOMICTB C
yriepogoM. [lpuponnsie coenuHenuss Kpemuusi: SiO2, CHIHKAThl W aJFOMOCHJIMKATHI.
PasHoBumHOCTH cTekna, ero mnpoucxoxnaeHue. Ilomydenune nementa. IlpomsBoactBo u
NpUMEHeHHe cTekia, dapdopa, nemeHTa. 3aKperjieHue U CUCTeMaTH3als 3HAHUU MO0 TeMe:
CTPOCHHE AaTOMOB HEMETAJUIOB, KOBAJECHTHAs HENOJIIpHAs XHMMMUYEcKas CBs3b. PerieHue
SKCTIICPUMEHTAIBHBIX 3a7ad W YpaBHEHHMUM peakuuid. [loaroToBka K KOHTPOJBHON padorTe.
3akperuieHue M CUCTeMaTH3alusl 3HAHUW IO TeMe: XUMHUYeCKHe U (U3NYECKHe CBOWCTBA
HEMETAJUIOB,  XMUMHYECKHE  peakluu, KOBAJEHTHas  TOJsApHas  CBs3b.  PerieHue
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SKCTIIEPUMEHTAIBHBIX 3a7a4 W ypaBHeHHH. [loAroTroBka K KOHTpOJIbHOW paboTe. PaGora Haj
OIIMOKaMHU.

Ceoilicmea Hememannoe u ux coeounenuii (3 u).

Pemenne skcnepumenTanpHbix 3agad 1o teme «lloarpymma kwucinopopa». Peuienue
SKCHEPUMEHTAIBHBIX 3a7a4 1o Teme «lloarpynna azora u yriepona». 3aKperuieHUe 3HaHUU 110
IIOJIy4YEHUIO U PACIIO3HABAHUIO Ia30B.

Opzanuueckue eewgecmea (12 u)

BemectBa oprannueckue u Heopranuuyeckue. [IpuunHbl MHOrooOpa3us OpraHMYEeCKUX
coenuHeHUil.  BaneHTHocTh.  XMMHMUYECKOE  CTPOEHHME  OpPraHMYECKUX  COEIMHEHMM.
MoutekymsipHbIE U CTPYKTypHBIE (DOPMYIIBI OPTaHUYECKUX COCINMHEHUH. ['oMOnorudeckuii psija
npenenbHbIX y/B. Paaukanel. M3omepsl u uzomepus. dusznueckue U XUMHUYECKHE CBOMCTBA.
Meran u oJraH: CTpoeHME MOJeKyd. l'openne MeraHa u 3Ta”a. [IpuMeHeHue wmeraHa.
XHUMHUECKOE CTPOECHUE MOJIEKYJIbl 3TUIEeHA. J[BoiiHas CBA3b. B3auMopeiicTBue sTuineHa ¢ BOAOK.
[Momumepuzanus stusnena. [lonudTuiex u ero 3nadeHue. [loHsATHE O MpenETbHBIX OJHOATOMHBIX
CIIMpTax Ha IpUMEpe METaHojJa W 3TaHojda. TpexaromMHblil cnupT rmuepuH. OKuciaeHue
STHJIOBOTO CIUPTA B YKCYCHBIA anbjaeruia. [lorstue o0 ampaerunax. OKHUCICHHWE anbJeTHIa B
kucnoty. OJHOOCHOBHBIE HeEMpeAeNbHble KapOOHOBBIE KHUCIOTHI Ha MpPHUMEpPE YKCYCHOMN
kucioTel. Ee cBoiicTBa u mpumeHeHue. CrTeaprHOBas KHCIOTa KaK MPEIACTaBUTEIb KUPHBIX
KapOOHOBBIX KHUCIOT. Peakuus stepucukanmu. I[lonarue o crnoxsbix a¢upax. I[lonstue o0
aMUHOKHUCJIOTaX. Peakuuu mnojgukoHAeHcaluu. benku, uX cTpoeHHe M OHOJIOrHMYecKasl poJib.
[lentuanas cBs3p u nonunentuabl. [lepBudnast cTpykrypa OenkoB. buonoruueckue ¢yHKIUU
OenkoB. CBolicTBa OENKOB U KauyeCTBEHHbIE peakiuu Ha Oenku. [loHstue 00 yrieBojax.
I'moko3a. Ee cBoiictBa u 3Hauenue. Kpaxman u memmonosza. Mx Ouonorumyeckas poiib.
[Tonmumepsl PUPOJHBIE M CHUHTETHYECKHE. Peakinuu mojuMepu3ali ¢ TOJUKOHEHCAIUU.
[InactMaccel ¥ BOJOKHA.  3akpeIuleHMe MW CcUcTeMaru3anusi 3HaHuM.  Pemenue
AKCTIEPUMEHTAIILHBIX 3a/1a4.

3akpennenue (6u)

O06o01menre, 3aKperuieHne W CHCTeMaTH3allusl 3HaHWW MO Kypcy XuMmuu 9 Kiacca.
[ToBropenne mnpoiaeHHbix TeM: I[lepuoamueckuii 3axkoH u llepuoguueckas cucrema, BHUABI
XUMUYECKHUX CBSI3€U M THUIBI KPUCTALTUYECKUX PEIIETOK, THIhI XUMUUECKUX PEaKINi, KIACCHI
XUMUYECKUX COeTMHEHM. Penenre skcnepuMeHTalIbHbIX 33/1a4, pEIEHUE YPABHEHHM peaKIuil.

Mescnpeomemnmnuie ceasu

Peanuzamusi MeXnpeaMeTHBIX CBs3€d Npu W3yYeHMH XuMuu B 8 W 9 Kiacce
OCYIIECTBIISIETCSl 4Yepe3 HCIMOJb30BaHHWE KaK OOIIMX EeCTeCTBEHHO-HAYYHBIX MOHSATHH, TaKk U
MOHSTUH, SIBISIONIUXCS CUCTEMHBIMH TSI OTACIBHBIX MTPEJAMETOB €CTECTBEHHO-HAYYHOTO UK
OO0mue ecTeCTBEHHO-HAYYHBIC TMOHSTHS: HAY4YHBIM (PaKT, TUIIOTE3a, 3aKOH, TEOPHs, aHAJM3,
CHUHTE3, KiacCUu(UKaIus, TEePUOJUIHOCTh, HAOIIOIEHUE, DSKCIEPUMEHT, MOJEIUPOBAHHE,
U3MEpeHne, MOJelNb, SBJICHHE, MapHUKOBBIA d(p(deKT, TexHoiorus, marepuansl Dusmka:
MaTepusi, aTroM, JJIEKTPOH, MPOTOH, HEUTPOH, WOH, HW30TOM, PAJTUOAKTHBHOCTH, MOJIEKYJIA,
DIIEKTPUYECKUN  3apsifl, TPOBOJHUKH, TOJTYNPOBOAHHUKH, AUDICKTPUKH, (OTOIIEMEHT,
WHIUKATOp, BEIIECTBO, TeJI0, OOBEM, arperaTHoe COCTOSHME BEIIeCTBa, Tra3, pacTBOp,
pacTBOPUMOCTh, KpUCTAIIUYECKasl pEMmIETKa, CIUIaBbl, (U3MYECKHE BEIUYUHBI, €IUHHIIBI
WU3MEPEHHs, KOCMUYECKOE MPOCTPAHCTBO, IUIaHeThl, 3BE31b1, ConHie. buonorus: dorocunTes,
JIbIXaHue, ouocthepa, IKOCHCTEMa,  MHHEpPAIbHbIE  YAOOPEHHUS,  MHKPOIIEMEHTHI,
MaKpOdJIEMEHTHI, TUTATeNIbHBIC BemiecTBa [ eorpadus: armocdepa, ruapocdepa, MUHEPATHI,
TOpPHBIE TTOPO/Ibl, TI0JIE3HBIE UCKOMIAEMbIE, TOTLIUBO, BOAHBIE PECYPCHI.

Ilnanupyemble pe3yabTaThbl 0CBOCHHS Y4eOHOI0 MpeaMeTa

Jluunocmuvie  pesyromamor  QOyyarwwuiica  nOJaAy4UM  803MONCHOCML 014
dopmuposanua credyrouwux ruunocmuvix YY/I:
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. orpezesieHne MOTUBALMU U3Y4YEHHs yueOHOro MaTepuarna;

. OLICHMBAHME YyCBaMBAacMOI'0 y4yeOHOro MaTepuaja, HUCXOJsi U3 COLUAIbHBIX U
JMYHOCTHBIX LIEHHOCTEH;

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

. 3HaHME NIPABWJI IOBEACHUS B YPE3BbIYANHBIX CUTYALMSIX;

. OLIEHUBAHHE COLMAIIHOW 3HAYMMOCTHU Ipodeccuil, CBA3aHHBIX C XUMUEH;

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

000py0BaHNEM, MPOSIBICHUE IKOJIOTMUECKON KYJIbTYPHI .
Memanpeomemmnuwie pe3yibmamaot

PeryasituBubie

Ob6yuarowuiicas NOIY4UmM 03MONCHOCHY OJi POPMUPOBAHUS CEOVIOWUX PecYIAMUGHbIX
YVI:

. LelenojgaraHie, BKIKOYas IIOCTAaHOBKY HOBBIX  Lieled, IpeoOpa3oBaHUE
IIPAKTUYECKOM 3aJaud B I103HABATEIbHYI0, CAMOCTOSATENbHBIA AHAJIHU3 YCIOBUM IOCTHIKEHUS
LEIM Ha OCHOBE Yy4€Ta BBIJICIICHHBIX YUHUTEIEM OPUEHTUPOB JACUCTBUS B HOBOM Y4e€OHOM
MaTepuaie;

. MJIAHUPOBAHUE ITYTH JOCTHXKECHUS LIETICH;
. YCTaHABIIEHUE IIEJIEBBIX MPUOPUTETOB, BBIJCICHHUE aJbTEPHATUBHBIX CIIOCOOOB
JOCTIDKEHUS 1M U BBIOOp Hambosee 3pPeKTHBHOTO criocoda; * yMeHue CaMOCTOSITENIbHO

KOHTPOJIMPOBATh CBOE BPEeMsI U yIPABIATh UM; * YMEHHUE NMPUHUMATh PEIIeHUsl B MPOOIEeMHON
CUTYallUu;

. MOCTAaHOBKAa Yy4YeOHBIX 3a/ay, COCTAaBJIIEHHWE IUIaHA U MOCJIEI0BaTebHOCTH
JIEHCTBHIA

. OpraHu3aIys paboyero MecTa Mpy BBHITOJTHEHUU XUMUYECKOTO IKCIIEPUMEHTA,

. MPOTHO3UPOBAHUE PE3YyJbTATOB O0yUEHHUsI, OIICHUBAHHWE YCBOCHHOI'O MaTepHaa,

OLIEHKa KayecTBa U YpOBHS NOJYYEHHBIX 3HAHUM, KOPpEKLUs IUIaHa U criocoda JAEHCTBHS MpU
HeoOxoaumocTH . [lo3HaBaTenbHbie OO0yUarOIMIiCs MOMTYYUT BO3MOXKHOCTD AJIs1 (POPMUPOBAHUS
CIEAYIOLIMX IT0O3HaBaTeNbHbIX Y'Y /I:

. TIOWCK ¥ BBIICIICHUE HHPOPMAIIHH;

. aHaIM3 ycIOBUI W TpeOoBaHUU 3a/1aym, BHIOOp, COMOCTaBICHHE U 0OOCHOBAHHE
crioco0a perieHus 3aa4Hu;

. BbIOOp HamOonee >PPEKTUBHBIX CIMOCOOOB PEIICHUs 3a/ladyll B 3aBUCHMOCTH OT
KOHKPETHBIX YCIIOBUH;

. BBI/IBIDKEHHE M 000CHOBaHME TUTIOTE3bI, BRIOOP Criocoba e€ mpoBEpKH;

. CaMOCTOSITEIILHOE CO3J]aHUE ANTOPUTMA JCSITCILHOCTH TPU PEIICHUH MPOOJIeM
TBOPYECKOTO M MIOMCKOBOTO XapaKTepa;

. YMEHHS XapaKTePHU30BaTh BENIECTBA [0 COCTaBy, CTPOSHHUIO U CBOMCTBAM;

. OTHMCHIBAaHUE CBOMCTB: TBEP/BIX, KHUJIKHUX, TA3000pa3HBIX BEIIECTB, BBIICICHUE UX
CYIIECTBECHHBIX MPU3HAKOB;

. H300paXeHHe COCTaBa MPOCTEHUINUX BEIIECTB C TOMOIIBI0 XUMHUECKUX (OPMYII U
CYITHOCTH XMMHYECKHUX PEAKIIMHA ¢ TTOMOIIbI0 XUMUIESCKUX YPaBHECHUI;

. MpoBeJIcHNE HAOMIOACHU, ONMCAaHUE TIPU3HAKOB U YCIIOBUH TEUEHUS XUMUYECKUX

peaKIvii, BHIMOTHEHUE XUMHUECKOTO SKCIIEPUMEHTA, BHIBOJIBI HA OCHOBE aHaJIM3a HAOIIOeHUN
3a DKCINEPUMEHTOM, peIeHHE 3ajady, MOJTy4YeHHe XMMHUYECKON WHGOpMalMu U3 Pa3sIUYHbBIX
HWCTOYHHMKOB;

. YMEHHUE OpTaHU30BBIBATH UCCIIEJOBAHUE C 1IEJIbIO TPOBEPKU THIIOTE3;
. YMEHHeE JIe1aTh YMO3aKII0UeHNs (MHAYKTUBHOE U 110 aHAJIOTUH) U BBIBOJIBI;
. yMEHHE OOBEKTUBHO OILEHWBATh WH(OPMAIHMIO O BEMECTBAX M XUMHUYECKUX

nporeccax, KpUTHUYEeCKH OTHOCUTHCS K TICEBAOHAYYHON HHDOpMAIIIH.
10



Kommynuxamuenwie
Obyuarowuiics  NOIYYUM — B03MOJNCHOCMb Ol OPMUPOBAHUSL  CLeOVIOUJUX
KoMMyHuxamusnovix YV/I:

° IMMOJIHOC W TOYHOC BBIPAKCHHUEC CBOUX MBICJIEH B COOTBETCTBHU C 3agadyaMi H
YCIIOBUSAMH KOMMYHHKAIIUU;
° AZICKBATHOC HCIIOJIB30BAHUEC PCUYCBLIX CPCACTB I Yy4YaCcTusA B JUCKYCCHUHU U

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

. OTIpeNieIeHHe CIIOCOO0B B3aUMOJICHCTBUS, COTPYJHHYECTBO B IOMCKE U cOope
uH(poOpMallMK, y4yacTHEe B Juajore, IJIAHUPOBAaHUE OOMIMX CHOCOO0B pabOThl, MPOSBICHUE
YBAKHUTEIBHOIO OTHOLIEHHUS K IPYTUM YUYalllUMCS;

. ONMUCAHUE COJECP)KAHMS BBIIOJHIEMBIX JEUCTBUM C LEIbIO OPUEHTUPOBKHU B
MPEAMETHONIPAKTUYECKOUN JIEATEIbHOCTH;

. YMEHHUS YUYUTBIBATh PA3HbIE MHEHUSI U CTPEMUTHCA K KOOPAMHALMU PA3THYHBIX
MO3ULUI B COTPYAHUYECTBE;

. dbopMynupoBaTb COOCTBEHHOE MHEHHE U TO3MIMIO, apryMEHTHpPOBAaThb U
KOOPJIMHHUPOBATh €€ C IMO3HIUSIMUA TApTHEPOB B COTPYJHUYECTBE NPH BHIPAOOTKE OOIIEro
pELIeHUs] B COBMECTHOM JESITEIbHOCTH;

. OCYIIECTBISATh  B3aMMHBIA  KOHTPOJIb M  OKa3blBaTb B  COTPYJAHUYECTBE
HEOOXOJUMYIO B3aUMOIIOMOIIIb;

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

. HCIIOJIb30BAaTh aJICKBATHBIE S3BIKOBBIE CPEJICTBA JIUIsI OTOOPaKEHUS CBOMX YYBCTB,
MBICTIEH, MOTUBOB M MOTpeOHOCTEH; 0TOOpakarh B peun (onucaHue, OObSICHEHHE) COJepIKaHUE
COBeplIaeMbIX JEUCTBUM, Kak B (popMe rpOMKON COIMAIM3MPOBAHHOW peud, Tak U B dopMme
BHYTPEHHEHN pPEUH;

. pa3BHBaTh KOMMYHUKATUBHYIO KOMIIETCHIIMIO, UCIOJB3Ysl CPEIACTBA YCTHOW M
MUCbMEHHOW KOMMYHHKAIlMM TIpu paboTe ¢ TeKCcTaMu YyuyeOHHMKAa U JOMOJHUTENbHON
JUTEPATYPOM, CIPABOYHBIMHU TaOJMIIAMHU, TPOSBIATH TOTOBHOCTh K YBOXCHHIO MHOW TOYKHU
3peHus pu 00CYKJIEHUU Pe3yIbTaTOB BHIMOJIHEHHON PaOOTHI.

Ilpeomemuvimu pezynomamamu uzyuenusn npeomema «Xumusa» 6 8 Knacce agnawomcs
cneoyrowue ymeHus:

1. B nosnasamenvHoti cghepe:

* JlaBaTh ONpeeIeHUs U3yUEHHBIX OHATHI: BEIECTBO (XMMUYECKHI JIEMEHT, aTOM, HOH,
MOJIEKyJIa, KPUCTAUTNIECKasl PEIIeTKa, BEIIECTBO, IIPOCTHIC U CIOXKHBIE BEIIECTBA, XUMHUYECKas
(dopmya, OTHOCUTENIbHAS aTOMHAs Macca, OTHOCUTEIbHAsE MOJIEKYJIIpHAsl Macca, BaJICHTHOCTb,
OKCH/IBI, KHCJIOTHI, OCHOBaHHS, COJH, aM(OTEPHOCTb, MHIUKATOP, IEPUOTUICCKUAN 3aKOH,
nepuoIMvecKas cucreMa, nepuoandeckas Tabauia, H30TOMbl, XUMUYeCKas CBA3b,
AIIEKTPOOTPHIIATEIIEHOCTh, CTENICHh OKUCIICHHSI, DJIEKTPOJINT); XUMHUYECKAs PEaKIIHsI
(XMMHMYECKOE YpaBHEHUE, TeHEeTH4YecKas CBS3b, OKHCICHHE, BOCCTAHOBIICHUE,
AIIEKTPOIUTUIECKAS TUCCOLUAITHS, CKOPOCTh XUMUYECKON PEaKIINH);

* OIIMCHIBATh JIEMOHCTPAIIMOHHBIE U CAMOCTOSTENIHO MTPOBEICHHBIE SKCIIEPUMEHTHI, HCIIOJIB3YS
JUISL 3TOTO €CTECTBEHHBIN (PYyCCKUHM, POJIHON) S3BIK U S3bIK XUMHUH;

* OIIMCHIBATh U Pa3NyaTh U3yUECHHBIE KJIacChl HEOPTAaHUUECKUX COCTUHEHUH, TPOCThIE U
CJIO’KHBIE BEIIECTBA, XMMUUYECKHE PEAKIIUH;

* KJIIaCCU(PHUIIUPOBATH U3yUCHHbIE OOBEKTHI U SABJICHHS,

* HaOJIt0JaTh JEMOHCTPUPYEMBIE U CAMOCTOSITENILHO IPOBOIUMBIE OIBITI, XUMUYECKUE
peaKIMu, MPOTEKAIOINE B IPUPOJE U B OBITY;

* JIeJ1aTh BBIBOJIBI U YMO3AKJIFOUEHUS U3 HAOIOJCHUH, N3YUEHHBIX XUMHUYECKUX
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3aKOHOMEPHOCTEH, IPOrHO3UPOBATh CBOMCTBA HEM3YUEHHBIX BEILIECTB 110 AHAJIOTUU CO
CBOMCTBAMH U3yYECHHBIX;

* CTPYKTYPHUPOBATh U3YUYEHHBIM MaTepral 1 XUMUYECKYI0 HH(POPMAIIHIO, TOJIYYSHHYIO U3
JIPYTUX UCTOYHUKOB;

* MOJICJIUPOBATh CTPOEHUE aTOMOB 3JIEMEHTOB MIEPBOTO0 — TPETHETO MEPHOJIOB (B paMKax
M3YYCHHBIX MOJIOKEeHU Teopun . Pesepdopra), cTtpoeHne mpocTeUmx MOJICKYI.

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

3. B mpyooeoti cghepe:
* IPOBOJIMTH XUMHYECKUHN IKCIICPUMEHT.

4. B cghepe bezonacnocmu dcuznedesmenbHOCMIL:

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

ONKCHIBAThL CBOWMCTBA TBEPMABIX, JKHJIKHX, Ta3000pa3HbIX BEMICCTB, BBIIACIAS HUX
CYIICCTBEHHbBIC PU3HAKHY;

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

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

* U300pakaTh COCTaB NPOCTEUINIUX BEIIECTB C IMOMOIIBI0 XHUMHUYECKUX (QOpMyIT U
CYITHOCTh XUMHYECKHUX PEAKIIHA C TOMOIIBI0 XUMHUICCKIX YPaBHEHU;

* BBIYHCIISATH OTHOCUTEIHHYIO MOJEKYJSIPHYIO U MOJISIPHYIO MAacChl BEIECTB, a TaKkKe
MAacCOBYIO JIOJIFO XHMHYECKOTO JJICMEHTAa B COCIUHEHUSX IS OICHKH WX MPAKTHYECKON
3HAUYUMOCTH;

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

* KJ1acCU(UIMPOBATH OKCUIBI M1 OCHOBAHMSI 110 CBOWCTBAM, KUCJIOTHI M COJIA TIO COCTAaBY;

* [T0JTB30BAThCS TAOOPATOPHBIM 000PYTIOBAaHUEM H XMMHYECKOH TIOCYI0H;

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

* pa3aMyYaTh AKCICPUMEHTAIBHO KHUCIIOTHI M WIEIOYH, IONB3YsSICh HWHAMKATOPAMH;
OCO3HaBaTh HEOOXOAMMOCThH COOIIOJIEHUSI Mep Oe30MacHOCTH TMpH OOpalleHUU C KUCIOTaMH U
HIeJI0YaMHU.

* pacKpbIBaTh CMBICT MEpHOANYECKOTo 3akoHa J. 1. Menpaeneesa;

* ONMUCBHIBATh W XapaKTEepPH30BaTh TAONMHUHYIO (GOpMY TMEPHOIUIESCKONH CHCTEMBI
XUMHUYECKHX IJIEMEHTOB;

* XapaKTepU30BaTh COCTAaB ATOMHBIX SIep M paCIpe/eiCHUe YWCIa DIIEKTPOHOB IIO
DIIEKTPOHHBIM CJIOSIM aTOMOB XUMHYECKHX JJIEMEHTOB MalblX IEPUOJOB MEPHOINIECKON
CUCTEMBI, a TAK)KE KaJIus ¥ KaJIbIIHS,

* pa3nuyaTh BUABI XUMHYECKOW CBSI3HM: HOHHYIO, KOBAJICHTHYIO MOJISIPHYIO, KOBAJICHTHYIO
HETIOJISIPHYIO U METAJTMYECKYIO;

* U300paXkaTh DIEKTPOHHO-HOHHBIE (HOPMYIBI BEMIECTB, 00pPa30BaHHBIX XUMHUYECKUMHU
CBSI3SIMU Pa3HOTO BH/IA;

* BBISIBIISITH 3aBUCUMOCTBH CBOWCTB BEIIIECTB OT CTPOCHUS X KPUCTAIUTHUECKUX PEIIETOK:
MOHHBIX, aTOMHBIX, MOJICKYJISIPHBIX, METAITTHYECKUX;

* XapaKTepU30BaTh XMMHUYECKHE DJIEMEHTHl U UX COCIWHEHUS HA OCHOBE IOJOXKCHUS
AJIEMEHTOB B TIEPHOMYECKON CHCTEME U OCOOCHHOCTEH CTPOCHHS UX aTOMOB;
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* XapaKTepU30BaTh HAYYHOE U MUPOBO33PEHUYECKOE 3HAUECHHE MTEPUOTUUECKOTO 3aKOHA U
MEPUOANYECKON CHCTeMBl XHMHUYeCKUX »diemMeHToB J[I. 1. MenneneeBa; ¢ oOBSCHATH CYTh
XUMHUYECKHUX MPOLECCOB U UX MPUHIMITUATIBLHOE OTINYHE OT PUINUECKUX;

* Ha3bIBaTh MPU3HAKHU U YCJIOBUS MIPOTEKAHUS XUMUYECKUX PEAKIUN;

* YCTAQHaBJIMBATh MPUHAJIEKHOCTh XUMHUYECKOM pPEAKLUUU K ONpPENEIEHHOMY THUILYy IO
OJIHOMY W3 KJIACCU()MKAIMOHHBIX MPU3HAKOB: 1) O YMCIY W COCTaBYy HCXOJHBIX BEIIECTB U
IPOAYKTOB peakuuu (peakuuu COSAMHEHUS, pPa3lOoXKEeHHs, 3aMelleHus U oOMeHa); 2) no
BBIJICJICHUIO WJIA TIOTJIOIIEHUIO TEIJIOTHl (PEaKIMU 3K30TEPMHUYECKUE U IHAOTEPMUUYECKUE);
3) M0 M3MEHEHUIO CTEMeHEeH OKUCICHHS XUMHYECKHUX SJICMEHTOB (peakiHH OKUCIUTEIbHO-
BOCCTAaHOBUTEJbHBIC); 4) MO 0OPAaTUMOCTH Tpoliecca (peakuu 00paTuMbie U HEOOpaTUMBIE);

* COCTaBJISITh YPAaBHEHMS 3JEKTPOJUTUYECKONW JMCCOLMALMM KUCIOT, LIENIOYEH, COJIEH;
MOJIHBIE W COKPAIICHHBIC MOHHBIC YpPaBHEHHS peakiuii OOMEHa; YpaBHEHUS OKHUCIHUTEIHHO-
BOCCTAHOBUTEJIbHBIX PEAKLIUN;

* POTHO3UPOBATH MPOIYKTHl XUMHUECKUAX PEAKIHHA 110 (hopMyTam/Ha3BaHUSM UCXOTHBIX
BEIIECTB; OMPEESITh UCXOIHBIE BELIECTBA 1O (hOpMYyJiaM/Ha3BaHUSM IPOAYKTOB PEAKIIHH;

* COCTaBJISITh YPaBHEHUS PEAKIINil, COOTBETCTBYIOIIUX MOCIIEIOBATEIIHLHOCTH («IIETTOYKEY )
MIpPEBPAILCHNI] HEOPraHUYECKUX BEIIECTB PA3JIMYHbBIX KIACCOB;

* BBISIBJISITH B TPOIIECCE DKCIEPUMEHTA MPHU3HAKH, CBUACTEIILCTBYIOIINE O MPOTEKAHUU
XUMUYECKON peaKlnu;

* [IPAUTOTOBJIATH PACTBOPBI C ONPEAEIEHHON MACCOBOM 10JIEH PACTBOPEHHOIO BEILIECTBA;

* OIIPEACNIATh XapakTep Cpelibl BOJAHBIX PACTBOPOB KHCIOT M IIEIOYEH MO U3MEHEHUIO
OKpacKU UHJIUKATOPOB;

* IPOBOANTH KaYECTBEHHbIEC PEAKLUHU, TOATBEPKIAIOIINE HATMYUE B BOAHBIX PacTBOpPax
BEIIIECTB OT/ACIIbHBIX HOHOB

* ONPEACNATh MPUHAUICKHOCTh HEOPraHMYECKHUX BEIIECTB K OJHOMY M3 H3YUYEHHBIX
KJIACCOB/TPYIII: METAJIJIBI U HEMETAJIJIbI, OKCU/IbI, OCHOBAHUS, KHCIIOTHI, COJIH;

* COCTaBIATH (DOPMYIIBI BEIIECTB MO UX HA3BAHUSAM;

* OIIPEACNIATh BAJICHTHOCTh U CTENEHb OKUCIICHUS SJIEMEHTOB B BEIIIECTBAX;

* COCTaBIATH (HOPMYJIBI HEOPTraHMUYECKUX COCAMHEHHI IO BAJICHTHOCTSM U CTEHEHSIM
OKHCJICHUS SJIEMEHTOB, a TAK)Ke 3apsijiaM HOHOB, YKa3aHHBIM B TaOJIUIIE PACTBOPUMOCTH KHUCIIOT,
OCHOBAHHU U COJIEH;

* OOBSICHATH 3aKOHOMEPHOCTH U3MEHEHHUS (PU3UUYECKUX U XUMHUYECKHUX CBOUCTB MPOCTHIX
BEIIeCTB (METaNIOB M HEMETAJIOB) M HMX BBICHIMX OKCHIOB, OOpa30BAaHHBIX AJIEMEHTAMU
BTOPOTO U TPETHETO MEPUOJIOB;

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

* Ha3bpIBaTh OOIME XMMHYECKHE CBONCTBA, XapakTepHBIC IS KaXIOTO U3 KIACCOB
HEOPraHWYECKUX BEIIECTB: KUCJIOT, OCHOBAHUH, COJIEH;

* IPUBOJIUTh  NPUMEPHl  pEaKUuil, MOATBEPKIAIIUX  XUMHUYECKHE  CBOMCTBA
HEOPraHWYECKUX BEIIECTB: OKCHJIOB, KUCIIOT, OCHOBAaHUM U COJIEH;

* ONPEACNATh BEIIECTBO-OKUCIUTEIb M BEIIECTBO-BOCCTAHOBUTEIb B OKHCIHUTEIBHO-
BOCCTAaHOBUTEIBHBIX PEAKIIUSX;

* COCTaBIIATh OKUCIUTEIHLHO-BOCCTAHOBUTEIBHBINA OanaHc (A7 M3yYEeHHBIX Peakiluii) mo
MIPEIIOKEHHBIM CXEMaM PEaKIIHii;

* IPOBOJUTH  JaOOpAaTOPHBIE OMBITHL, TMOATBEPKAAIOIINE XUMHUYECKHE CBOMCTBA
OCHOBHBIX KJIACCOB HEOPTAaHWYECKHUX BEIECTB;

Ilpeomemnvimu pezynromamamu uzyyenus npeomema «Xumusay» ¢ 9 Knacce aA613a10mcs
cnedyroujue ymeHusa:

1. B nosnasamenvuoui cghepe:
* J1aBaTh OMNpEAENICHUs] M3YUYCHHBIX TMOHATHUN: BEHIECTBO (XMMHUYECKUU 3JEMEHT, aToM,
HOH, MOJIEKyJla, KpUCTaJNIM4YecKas pelleTKa, BEIIEeCTBO, IMPOCThIe M CIOKHbIE BEIECTBa,
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XHUMHYECKas q)OpMy.]'Ia, OTHOCHUTCJIbHAA aTOMHasA MaccCa, OTHOCHUTCIIbHAasA MOJICKYJIsIpHasa Macca,
BaJICHTHOCTbD, OKCHU/JBI, KHUCJIOTHI, OCHOBAHUA, COJIH, aM(bOTepHOCTB, HUHAUKATOp,
HepI/IOI[I/I‘{eCKI/Iﬁ 3aKOH, IIEpHUOAHNYECKasd CHCTEMA, JMEPHOANYCCKAAL Ta6J'II/II_Ia, HU30TOIIBI,
XUMHYCCKAsA CBA3b, JJICKTPOOTPHULATCIBHOCTL, CTCIICHL OKHCJICHUA, BJIGKTpOJII/IT); XUMHUYCCKas
pEaKknusd (XI/IMI/I‘ICCKOC YpaBHCHHEC, I'CHCTHUYCCKasA CBA3b, OKHUCICHUC, BOCCTAaHOBJICHUC,

IIEKTPOIUTUYECKAs JUCccoLAanus, CKOPOCTh XUMHUYECKON peaxkuun);
* OIUCHIBATh JIEMOHCTPAL[MIOHHBIE U CAMOCTOSATEJIBHO NPOBEJCHHBIE SKCIEPUMEHTHI, UCIOIb3Ys
JUTS 3TOTO €CTECTBEHHBIN (pycckui, POZIHOIN) SI3BIK u SI3BIK XUMUU;
ONHUCBHIBATh U pa3IMyaThb M3YUYEHHbIE KJIACChl HEOPraHMYECKMX COEAMHEHUH, MpOCThle U
CJIO’KHBIE BELIECTBA, XUMHUYECKHE peakuuy;
KJ1accu(puupoBaTh U3y4EHHbIE 00BEKTHI U SIBJICHMS,
HAO0JI01aTh JEMOHCTPUPYEMbIE M CAMOCTOSITEIBLHO IPOBOJUMBIE OIBITHI, XUMHYECKHE
peaKIuu, IPOTEKAOLIHE B npupoze U B OBITY;

ACJIaTb  BBIBOJBI MW YMO3AK/IIOYCHHA U3 Ha6JIIOI[eHI/II71, HN3YUYCHHBIX XHUMHWYCCKUX
3aKOHOMepHOCTCI>'I, IIPOIrHO3UPOBATH CBOMCTBA HCU3YUCHHBIX BCIICCTB II0 QaAHAJOIUHU CO

CBOMCTBaMH N3y4YECHHBIX;
CTPYKTYPUPOBaTh HM3Y4YEHHBIH MaTepual M XUMHMUYECKYI0 HH(POpPMAalHIO, NOJIYYEHHYIO W3
IPYTux VCTOYHHKOB;
MOJICJIUPOBaTh CTPOECHUE AaTOMOB 3JIEMEHTOB IEPBOr0O — TPETHEr0 NEpUOJOB (B pamKax

M3YUYEHHBIX MOJIOKEeHUH Teopun . Pesepdopa), crpoeHne npocTeHImmx MOJICKYII.

2. B yennocmuo-opuenmayuonnoii cghepe:
aHAJM3UPOBaTh W OICHWBATH TOCIEACTBHS Ui OKPY’XKAIOUIeH cpeabl ObITOBOW U
IIPOM3BOJICTBEHHOH JIEATETLHOCTH YeJIOBEKa, CBA3aHHOMU C repepaboTKON BEIIECTB.

3. B mpyoosoti cghepe:
* IPOBOJUTH XUMUYECKUIN IKCTIEPUMEHT.

4. B cgpepe bezonacHocmu dHcu3HeO0esimebHOCmU:

* OKa3bIBaTh MEPBYIO MOMOIIb IPU OTPABJICHUAX, 0’KOTAaX U IPYIHMX TPaBMax, CBS3aHHBIX
C BEI[ECTBAMU U JJa0OPATOPHBIM 000PYL0BaHHEM.

TEMATHYECKOE IINTAHUPOBAHHUE

8 KVIACC (70 YHACOB)

Has3zeanue Tema ypoka Ocnognuie uowvl deamenvnocmu | Ucnonv3os
pazoena ooyuarowguxcs anue
0bopyooea
Hus
uenmpa
«Touka
Pocmay»

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

2.IIpespawenus
pespaty Pabota ¢ pa3gatouHbIM MaTepuagIoMm.
eeuecms. Ponb C N
nymaHue OObSICHEHUN YUUTEIS.
XUMUU 8  JICUBHU
CamocrosTensHas paboTa ¢ yueOHUKOM.
yenosexd.

3. Kpamxuii  ouepx | Cinymanue oObICHCHUN YIUTEIS.
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ucmopuu passumus | CaMocTosTeNIbHas paboTa ¢ Y4eOHHUKOM.
XUMUU. OTbop u cpaBHEHHME MaTepuana IO
HECKOJIbKUM MCTOYHHKAM.
4.11CX2 J[.U1. | Cnymianue oObsICHEHUH YUUTES. Jatuuk
Menoeneesa. 3naku | CamocrosiTenbHast paboTa ¢ yaeOHUKOM. | BBICOKOM
XUMUYECKUX PaGora ¢ Tabnuneit Menzeneesa. TeMIeparyp
91eMEHMO8. Pabora ¢ kaproukamu. bI, JlaTauk
TeMIeparyp
BI
IIJIATUHOBBIN
5. Xumuueckue A
Hanu3 GOpMyIL.
Gopmynsi.
Omuocumenvhas Pemennie TEKCTOBBIX KOJIMYECTBEHHBIX U
AMmMOMHAA u | KaUCCTBCHHBIX 3aJa4.
MONCKYNAPHASL Cnymanue OObsICHEHUI yUnTeNsl.
Mmaccwl. PabGora B Imapax.
Pabota B rpynmax.
Amombt 1. OcHosHble Pa6 Hatuuk
XUMUYECKUX | c8edenus o | oo0Ta € PasAGTOTIbIM MATCPHATION. BBICOKOM
Cnymanue OObsICHEHUI yUnTeNsl.
I1eMEHM 08 CIPOCHUL AMOMOB. | (~o 1 (oo as paBoTa ¢ yIeOHHKOM. TeMIeparyp
(8u) Hzomonwl. bI, JlaTumk
TeMIeparyp
Bl
TJTATUHOBBIN
2. Cmpoenue | Cnymanue oObsCHEHUH yuuTens.
91eKMPOHHBIX CamocrosiTenbHast paboTa ¢ y4eOHUKOM.
obonouex amomos. | Pabora ¢ Tabnuieit Meneneesa.
Hsmenenue uucna | Pabota ¢ kKapTOuKaMu.
91eKMPOHOB na | Pabota B nmapax.
BIY. Pabota B rpynmax.

3. Honnas cease.

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

Pabota B mapax.

Pabora B rpymnmax.

4,
Bzaumooeticmsue
amomoe
DNeMeHmos-
HeMemannoe
MedHcoy coboll.

Cnymanue oObsICHEHUN yUnuTesl.
PaGora ¢ Tabnuneit Menaeneena.
Pemenne 3amad.
Pabora B mapax.
Pabota y mockwu.

5. Kosanenmnas
XUMUYECKAsl C8A3b.

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

6. Memannuueckas
XUMUYECKAsL CEA3b.

Pabota ¢ pa3maToYHBIM MaTepUaIOM.
Craymanue oObSCHEHUN YUUTEIIS.
CamocrosiTenpHast paboTa ¢ y4eOHUKOM.

7. Obobwenue u
cucmemamu3ayust
SHAHUI .

Pabora B mapax.
Pabota B rpynmax.
Pemenue 3amau.
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[IpoBepka nosy4YeHHBIX 3HAHUM.
[ToaroroBka K KOHTPOJILHOM paboTe.

8. Konmponvnasn Pemienue 3a1anuii KOHTPOIBLHOU PAOOTHI.
paboma Ne 1.
IIpocmoie 1. Ilpocmuie Jatunk
Pabota ¢ pa3naTOYHBIM MaTEpUAIIOM. .
eewecmea (7 | sewecmea - N BBICOKOH
Cnymanue oObsICHeHUN yUnuTesl.
y) Memainivl u TEeMIIepaTyp
CamocrosrenbHas padoTa ¢ yueOHUKOM.
HeMemanbl. AHAILE OLIHGOK bl, JlaTumk
Ananus L TEMIIEpaTyp
. AHanu3 KOHTPOJIBHOH paboTHI.
KOHMPOIbHOU Bl
Pabora Hajg ommoOkamu. .
pabomboi. TJTATHHOBBIN
Pewenne 3anau.
— HU3MEpeHue
TEeMIIeparyp
bl TIEPEXOJIOB
QJJIOTPOITHBI
X
Mo KA
u Cepbl;
U3MepeHue
TeMIeparyp
bl TUIABJICHHSI
BEIIECTB.
2. Konuuecmeso Ananus hopmy.T
sewecmea. '

Pemenne TEKCTOBBIX KOJIMYECTBEHHBIX U
KaueCTBEHHBIX 3a/a4.
Caymanue oObSCHEHUN YUUTEIIsl.

3. Pewenue 3aoau .

AHnanuz Gpopmy.

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

4. Monapnuoii
obvem 2a306.

AHnanuz Gpopmy.

Pemenne TEKCTOBBIX KOJIMYECTBEHHBIX U
KaueCTBEHHBIX 3a/1a4.
Caymianue oObsSCHEHUN YUUTEIISL.

5. Pewenue 3a0au.

Ananuz Gpopmy.

Pemenne TEKCTOBBIX KOJIMUYECTBEHHBIX U
KaueCTBEHHBIX 3a/1a4.
Caymianue oObSCHEHUN YUUTEIISL.

6. Ob6obwenue u

Pabota B mapax.

cucmemamusayusi | Pabora B rpynmax.

3nanuu no 2naee | Penrenue 3amad.

«Ilpocmule [IpoBepka nosry4eHHbIX 3HAHUIA.

geuecmaa. [ToaroroBka K KOHTPOJIBHOM padoTe.

7. Kommponvnas | Pemenue 3aganuii KOHTPOJIBLHON PaOOTHI.

paboma Ne 2.
Coeounenusn | 1. Cmenens | Criymanue 00bsICHEHUN yIUTEIIS.
xumuueckux | oxucienus. Awnanuz | CamoctosiTenbHast paboTa ¢ yaeOHUKOM.
IIEMEHMOE KOHMPONbHOU Pabora ¢ Tabmauieit Menneneesna.
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(15 u). pabompi. Pabora ¢ kapToukamu.
2. Baowcneriwue
PaGora ¢ pa3naTouHbIM MaTepHAaIOM.
KAAccbl  OUHAPHBIX C .
. JTyHIaHue OObSACHEHUN YUUTEIIS.
CcoeOuHeHUll .
CamocTosiTenbHas paboTa ¢ y4eOHUKOM.
3. Ocnosanus. Hatuuk pH
Pabora ¢ pa3naTouyHbIM MaTEpPHATIOM.
Crnymianue o0bsICHEHUH YIUTEIIS.
CamocTosiTenpHasi paboTa ¢ Y4eOHUKOM.
4. O6obwenue u | Pabora c pa3gaToOuHBIM MaTEPHAIOM.
cucmemamusayusi | Pemenue 3anad.
SHAHUI. 3akperieHUe 3HaHUM 110 TEME.
5. Kucnomui. Crnyumanue oObsICHEHUN yUnTeNsl. Hatuuk pH
CamocTosiTenbHas paboTa ¢ y4eOHUKOM.
OT1bop ™ cpaBHEHHE Marepuaiza Io
HECKOJIbKUM MCTOYHHKAM.
6. O606wenue u | Pabota c pa3gaTouHbIM MaTEPHATIOM.
cucmemamusayusi | Pemnenue 3anad.
3HAHUIL. 3akpernieHue 3HaHHi 110 TeEME.
7. Conu. Caymanue oObACHEHUN yUUTEIIs. Hatuuk pH
CamocTosiTenpHast paboTa ¢ y4eOHUKOM.
OTbop u® cpaBHEHHE MaTepuana IO
HECKOJIbKUM MCTOYHHKAM.
8. Ob6obwenue u | PaboTa c pa3gaTouHbIM MaTEPHATIOM.
cucmemamusayusi | Pemnenue 3anad.
SHAHULL. 3akpernieHue 3HaHHi 110 TeMe.
9. Ob6o6wenue u | PaboTa c pa3gaTOuHBIM MaTEpHATIOM.
cucmemamusayusi | Pemenue 3anad.
3HaHUU 006 | 3akpernieHre 3HaHuil 10 TeMe.
OCHOBHBIX KIACCAX
Heop2aHu4yeckux
gewecms.
10.
Pabota ¢ pa31aTOYHBIM MaTepUaJIOM.
Kpucmannuuecxkue N
Crnymanue OObsICHEHUN yUnuTesl.
peutemxu.
CamocrosTenbHas paboTa ¢ y4eOHUKOM.
12. Yucmole | Caymanue 0ObSICHEHUN YUUTEIS.
sewgecmsa u cmecu. | CamocrosaTenbHas padoTa ¢ yueOHUKOM.
OTbéop u© cpaBHEHHE MaTepuaia IO
HECKOJIbKUM MCTOYHHUKAM.
13. Maccosasa u
Ananuz Gpopmy.
obvemHas oonu
KOMIOHEHMOE Perienne TEKCTOBBIX KOJIMYECTBEHHBIX M
cMmecu. Ka4YC€CTBCHHBIX 3a1a4.
Caymianue o0bSICHEHUH YUUTEIIs.
14. Pacuemeut,
Ananuz Gpopmy.
CBA3aHHbIe c
noHamuemMm «00JisN. Pemenne TEKCTOBBIX KOJMYECTBEHHBIX H
KaueCTBEHHBIX 3a/1a4.
Caymianue oObSCHEHUN YUUTEIISL.
15. Kommponavuas | Pemenue 3ananuii KOHTPOJIBHOU PaOOTHI.
paboma Ne 3.
Hzmenenus, 1. Duzuyeckue

Pabota ¢ pa31aTOYHbIM MaTEPUAJIOM.
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npoucxooawu

A6JIEHUA 6 XUMUU.

Caymanue oObSCHEHUN YUUTEIIS.

e ¢ | Ananus CamocTosiTenbHas paboTa ¢ y4eOHUKOM.
eeuiecmeamu | KOHMpPOJIbHOU
(12 u). pabomul.
2. Xumuueckue | Ciymianue OObsICHEHUN yUnTEsL.
peaxkyuu. CamocTosiTenbHas paboTa ¢ y4eOHUKOM.
OT1bop ® cpaBHEHHME Marepuaiza Io
HECKOJIbKUM UCTOYHHKAM.
3. Xumuueckue | Cnymanue oObICHECHUN YIUTEIIS.
VPasHeHusl. CamocrosrenbHas paboTa ¢ yueOHUKOM.
OTbop u cpaBHEHHE MaTepuana IO
HECKOJIbKUM MCTOYHHKAM.
4.  Pacuemwvr no
Ananuz ¢popmyi.
XUMUYECKUM
VYDAGHEHUSM. Pemenne TeKCTOBBIX KOJHMYECTBEHHBIX H
KaueCTBEHHBIX 3a/1a4.
Cayumanue oObsICHEHUN YUUTEsL.
5. Pacuemwvr no
Ananus ¢popmyi.
XUMUYECKUM
VYDAGHEHUSM. Pemenne TeKCTOBBIX KOJHMYECTBEHHBIX H
KaueCTBEHHBIX 3a/1a4.
Cnymanne o0bsICHEHUN YUUTEIIA.
6. Peaxyuu
PaGora ¢ pa3naTouyHbIM MaTEepPHAIOM.
DPA3NOHCEHUSL. C .
JylIaHue OObSICHEHUN YUUTEIIS.
CamocrosTenbHas paboTa ¢ y4eOHUKOM.
7. Peaxyuu
Pabora ¢ pa3naTouHbIM MaTepHaIOM.
coeouHeHusl. .
Caymianue oObSCHEHUN yUUTEIIsl.
CamocTosiTenbHasi paboTa ¢ y4eOHUKOM.
8. Peaxyuu | Caymanue oObSICHEHUN YUUTENS.
3ameujenusl. CamocTosiTenbHast paboTa ¢ y4eOHUKOM.
OTbop W cpaBHEHHWE MaTepuaia Io
HECKOJIbKUM HMCTOYHHKAM.
9. Peaxyuu | Caymanue oObSCHEHUN YUUTENS.
obmena. CamocrodrenbHas paboTa ¢ yueOHUKOM.
OTbéop u© cpaBHEHHE MaTepuaia IO
HECKOJIbKUM MCTOYHHUKAM.
10. Tunw
Pabora ¢ pa3naTouHbIM MaTepHAIOM.
XUMUYECKUX .
g Caymanue oObSICHEHUN YUUTEIIs.
peaxyuii Ha
. CamocrosTenbHast paboTa ¢ y4eOHUKOM.
npumepe  c60UcCme
800bl.
11. O60o6wenue | Pabora B mapax.
sHanuti no meme | Pabota B rpynmnax.
«H3menenus, Pemenue 3anmau.
npoucxoosawue ¢ | IIpoBepka mogy4yeHHBIX 3HAHUM.
sewecmeamuy. [TonroToBka K KOHTPOJIBHOM paboTe.
12.  Kommponavuas | Pemenue 3ananuii KOHTPOJIBHOU PaOOTHI.
paboma No 4.
Ilpocmeiimue | 1. [Ipakmuueckas

onepauuu c

paboma Mol

HaOmroneuune 3a JEMOHCTPAIUSIMU
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eéeujecmeamu | IIpuemvl YUUTEIIA.
(Xxumuueckuit | obpawenus ¢ | O6bsicHeHre HAOI0IaEMbIX SIBJICHUU.
npakmukym) | 1ab6opamopHuim [TocraHoBKa ONBITOB AJISI IEMOHCTPALIUU
(5 u). 000py008anuUeM. KJIaccy.
BrinonHeHue npakTHuecKon padoThlI.
2. Ilpakmuueckas aT4YMK
P HabGmonenue  3a  neMOHCTpanusiMu A
paboma  Ne2 — TeMIeparyp
Hab6niwooenue  3a ' . Bl
N . O0bsicHeHNEe HAOIFOJaEMBIX SBJICHUI. .
eopaueti ceeqoll. MJIATUHOBBIN
[TocTaHoBKa OMBITOB AJI JEMOHCTpPALIUU
KJIaccy.
BrInonHenue npakTHueckon padoThlI.
3. Ilpakmuueckas Jaruuk
HabGmronenne  3a  1eMOHCTpanusiMu .
paboma  Ne3 — BBICOKOU
Ananuz  nousel  u ' . TEMIIEparyp
OObscHeHre HaOII0JaEMbIX SIBICHUU.
8000L. bI, JlaTuuk
[TocTanoBKa OMBITOB AJIA JEMOHCTPALIUU
TeMIeparyp
KJIaccy.
. BI
BITIOJIHEHUE TTPAKTUYECKON PabOTHI. .
B 0
TJTATUHOBBIH
—H3MEpPEHUE
TeMIeparyp
BI B
nporecce
o0ydeHus
nprueMam
BEITIAPUBAHU
s BOIBI W3
o0pas1oB
MOYBHI.
Hatuuk pH —
pH -
U3MEPEHHUE
BOZOPOJHOTO
MOoKa3aTess
BBITSDKKHU
pactBopa
TTOYBBI
4. Ilpakmuueckas Jatuuk
HaOmronenne 3a JIEMOHCTPAIUSIMU .
paboma  Ned BBICOKOM
YUUTEISL.
Ilpusnaxu . TeMnepaTyp
OO0bsicHeHre HAOTIOJAEMBIX SBIICHUM.
XUMUYECKUX bI, JlaTumk
g [TocTaHOBKa OMBITOB AJI AEMOHCTpPALIUU
peaxkyuil. TeMIIepaTyp
KJIaccy.
. BI
BrinonHnenue npakTudeckoii paboThl. .
TIJIATHHOBBIM,
Harunk pH —
MIPU3HAKU
peakuuii 1o
M3MEHEHUIO
cpesl
(peakiust
HEUTpanu3ar
15039
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5. Ilpakxmuuecxasn

DNEKTPOHHBI

HaOmronenune 3a JIEMOHCTPALASIMHI
paboma Nos. P e BECHI,
IIpucomoenenue YITEIIA. Ha0o
P O0bBsAcCHEHNE HAOIIOMAEMBIX SIBJICHUMN. 5 p
acmeopa caxapa u J1abopaTopun
p P P [TocTaHOBKA OMBITOB JJIA JEMOHCTPALUH patop
pacuem e2co I'MA
) KJIaccy.
MaAcco8ou 00U 6 "
BrimoHenue npakTudeckoi paboThl.
pacmsope.
Pacmeopenue. | 1.  Pacmeopenue. Pa6 Jatamk
aboTa ¢ pa3aTOYHbIM MaTEPHAIIOM. .
Pacmeoppol. Pacmeopumocms o BBICOKOM
P 3 Cnyumanue OObsICHEHUN yUnTeNsl.
caKyuu geuecms 8 6ooe. TEeMIIEPAT
u W CamocrosTenpHas paboTa ¢ yUeOHUKOM. patyp
UOHHO20 bl, Jlaruuk
oomena. TeMIiepaTyp
OKkucaumenovn BI
o- ILJTATUHOBBIA
eoccmanosum - 110
e/l1bHble TOPEHUIO
peaxyuu(1l CKa3aHo
u) BBIIIIE,
2. D/IC. OcHosnvie atunk pH —
o e} Pabota ¢ pa3naToYHBIM MaTepUaIOM. E - p
NOJI0JCEeHUS N
Cnyumanue OObsICHEHUI yUnTeNsl. 133 .
U3YVYCHUU
CamocrosTenbHas padoTa ¢ y4eOHUKOM. Y
3 Honnwie KacIoT "
) Ananus ¢popmyi. OCHOBaHUI
VpaeHeHUsl. (cpena
Pelenre TeKCTOBBIX KOJIMYECTBEHHBIX U pea
KauyeCTBEHHBIX 3a/1a4. pacTBopa).
Crnymianve 00bsICHEHUN YUUTETISI. Haraui
4.. Kucnomwi, ux SJICKTPOIIPOB
lc;z.accu qbuka u;z y Pabora ¢ pa31aToOYHBIM MaTepHaIOM. OJIHOCTH -
4 Y Crnymianue 00bsICHEHUN yIUTETIsI. M3yueHne
ceoticmaa.
CamocTosiTenbHast paboTa ¢ y4eOHUKOM. TIPOBOIMOC
5. Ocnosanus, ux
) ’ PaoTa ¢ pa3aTOYHBIM MATEPUAIIOM. ™
Knaccugpuxauus u N
e Cnymanue 00bSICHEHUH yUHUTENS. pacTBOpoOB

ceolcmaa.

CamocTosiTenbHasi paboTa ¢ y4eOHUKOM.

6. Okxcuowvl, ux
Knaccuguxkayus  u
ceolicmeaa.

Caymanue oObCHEHUN yUUTEIIs.
CamocrosiTenbHast paboTa ¢ y4eOHUKOM.
OT1Oop u cpaBHEHHME Marepuaia IO
HECKOJBKHUM UCTOYHHKAM.

7. Conu, ux
Knaccuguxkayus  u
ceotlicmea.

Caymanue oObSICHEHUH yUUTeIs.
CamocrosiTenbHast paboTa ¢ y4eOHUKOM.
OT1Oop u cpaBHEHHME Marepuaia Io
HECKOJBKHUM NCTOYHHKAM.

8. T'enemuueckasn

Pabota ¢ pa3aTOYHBIM MaTepUaJIOM.

c643b MmedHcoy .

Caymanue oObICHEHUN YUUTEIIS.
Kaaccamu

CamocrosTenbHas paboTa ¢ y4eOHUKOM.
seujecms.
9.  OxucnumenvHo- | Caymanue oObSICHEHUN YUUTES.
goccmanogumenvr | CamocTosATeNbHas padoTa ¢ y4eOHUKOM.
ble peaxyuu. OT1Oop M cpaBHEHME Marepuana 1o

HCCKOJBKMM MCTOYHHKAM.

10. Obobwenue u
cucmemamu3ayusl

Pabota B mapax.
Pabora B rpynmax.
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3HAHUL NO meme «

Pemenue 3amau.

Pacmeopenue. [IpoBepka moy4YeHHBIX 3HAHUM.
Pacmeopur. [ToaroToBka K KOHTPOJIBHOMU paboTe.
Peaxyuu  uonnoco
obmena. OBPy.
11. Koumponvuas | Peunienne 3aganuii KOHTPOIBHON pabOTHI.
paboma Ne 5
Ceoiicmea 1. Ilpakmuueckas
HabGmonenne  3a  1eMOHCTpanusiMu
anekmpoaumo |paboma  Ne 6.
YAUTEISL.
6 Honnvle peaxyuu. .
. O0bsicHeHNEe HAOIFOJaeEMBIX SBJICHUI.
(Xumuueckuii
[TocTaHOBKa OMBITOB I AEMOHCTpPALIUU
nPaKmuKym)
() KJIaccy.
BolnosiHeHNE PaKTUYECKOU paboThl.
2. Ilpaxmuueckas Jatuuk
HabGmronenne  3a  1eMOHCTpanusiMu
paboma  Ne 7. TeMIepaTyp
YAUTEIISL.
Yenosus . Bl
OObscHeHre HaOII0JaEMBbIX SIBICHUM. .
NpOMeKanusl TUTATHHOBBIHA
[TocTaHOBKa OMBITOB IS JAEMOHCTpPALIAN
XUMUYECKUX
g KJIaccy.
peakyui  MeHcoy B .
BIMIOJTHCHUE TTPAKTHYECKON pabOTEHI.
pacmeopamu
INEKMPOIUMOE 00
KOHYQ.
3. Ilpaxmuueckas Haruuk pH
HabGmtonenue  3a  1eMoOHCTpanusiMu
paboma  Ne 8.
8 YUUTESL.
Ceoticmsa xuciom, .
OO0bsicHeHre HAOTI0JAEMBIX SBIICHUM.
OKCUO08,
. . | [locraHOoBKa OMBITOB AJISi IEMOHCTpAIIUU
OCHOBAHULL U cONel.
KJIaccy.
BrlnonHeHne npakTudeckoil paboThl.
4. Ilpakmuueckas
HabGmtonenne  3a  1eMOHCTpanusiMu
paboma  Ne 9.
YUUTESL.
Pewenue .
OO0bsicHeHre HAOTI0JAEMBIX SBIICHUM.
9KCNEPUMEHMAIbH
ITocTraHoBKa OMBITOB I AEMOHCTpALUN
bIX 320a4.
KJIaccy.
BrlnonHeHne MpakTUYecKo paboThl.
3axknwuenue | 1.0600wenue u | Pabota B mapax.
(44 cucmemamusayua | Pabora B rpynmax.
3HAHU no | Pemenne 3amau.

VUeOHUKY XUMUU 3a
8 knacc.

[IpoBepka nosy4YeHHBIX 3HAHUM.
[ToaroroBka K KOHTPOJIBHOM padoTe.

2.0600wenue u
cucmemamuzayus
3HAHULL no
VUeOHUKY XUMUU 34
8 knacc.

Pabora B mapax.

Pa6ora B rpynmax.

Pemenue 3amau.

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

3. HUmoecosas
KOHMPOILHASL
paboma no xumuu
3a 8§ kaacc.

Pemienue 3a1anuii KOHTPOIBHON PAOOTHI.

4. Ananus
KOHMPONbHOU

AHanu3 oumooK.
AHaJIM3 KOHTPOJIHHOW pabOTHI.
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pabomsi. Paboma
HAO owudbKamMuU.

Pabora Hajg ommbOkamu.
Pemrenue 3agau.

Cayumanue oObsICHEHUN YUUTESL.

9 KJIACC (68 YACOB)

Ha3zeanue Tema ypoka. OcHogHble uobl Hcnonv3zos
pasoena, odeamenbHoCmu anue
KoJluuecmeo ooyuarwuxcsa odopyoosa
yacoe Hus
uenmpa
«Touka
Pocmay
Oowan 1. Xapaxmepucmuka | CaymaHue OObsICHEHUN YUUTEIS.
xapakmepucmu | xumuyeckoeo snemenma | CamocrositenbHass ~ pabota ¢
Ka XUMUYECKUX | HA ~ OCHOBaHUU €20 | YICOHHKOM.
emenmos (4 | nonosicenus 6 | Pabora c Tabauieit Menaeneesna.
). Ilepuoouueckoii Pabota c kapToukamu.
cucmeme I u
Menoeneesa.
2. Xapaxmepucmuxa | CiaymaHue 0OObsICHEHUH yuuTens.
xumuueckozo snemenma | CamoctosiTenpHas ~ pabota ¢
Ha  OCHOBAHUU €20 | yIeOHUKOM.
NON0JHCEHUS 6 | Pabota c Tabnuueit Meneneena.
Ilepuoouueckoii Pabota ¢ kapToukamu.
cucmeme I .
Menoeneesa.
3. Xapaxmepucmuxa | Cioymanue oObSICHEHUN YUUTE.
xumuyeckozo snemenma | CaMmoctosiTenbHast ~ pabora ¢
no KUCTIOMHO- | y4eOHUKOM.
ocHogHbiM  ceoticmeam | Pabota ¢ Tabnuiieit Meneneena.
obpazyemvlx um | PaboTa ¢ kapTouKamu.
COeOUHEeHULl.
4. Ilepuoouueckuui | Criymanue oObsICHEHUH YUUTEIS.
3aKOH u | CamocrositenpbHast ~ pabora  C
Ilepuoouueckas y4eOHUKOM.
cucmema  xumuyeckux | Padora ¢ Tadnuuein Menneineesa.
anemenmos  J]. M. | Pabora ¢ kapTouKamu.
Menoeneesa.
Memannot (13 | 1. Tonoxcenue | Cnymanue oObICHEHUN YUUTEIIS.
y) Memannoe 6 | CamocrosiTenbHast ~ pabora  C
Ilepuoouuecrotii y4eOHUKOM.
cucmeme Pabota ¢ Tabmauieit Menneneena.

J.U.Menoeneesa u
cmpoenie ux anmomos.

Pabota ¢ kapToukamu.
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2. Xumuueckue Jatuuk
. Pabota c pa3aaToyHbBIM
ceoticmea MemaJios. TEeMIIEPATypPbl
MaTepUajIoM. .
u TJTATHHOBBINA
Cnyumanue oObsICHEHUN yUnTeNsl.
CamocrosiTenbHast ~ pabora  C
y4eOHUKOM.
3. Tonyuenue | Cnymanue oObICHECHHH YIUTEIS.
memannos.  Kopposus | CamocrodrenbHas  pabota ¢
Mema’nos. y4eOHUKOM.
Ot0op W cpaBHEHHE MaTepuana
10 HECKOJIbKUM UCTOYHHKAM.
4. L]enounsie | Cnymanue 0ObsICHEHUN yUUTETIS. HaTtuux
Memanol. CamocTtosTenbHas ~ paboTta  C | TeMIEpaTypbl
y4eOHUKOM. TJTATHHOBBIH
Otbop M cpaBHEHUE Marepuana
110 HECKOJIBKUM HCTOYHHUKAM.
5. I]enounsvie | Pemenue 3amad.
Memanol. PaGora o kaproukam.
Pemenue XAMUYECKUX
ypaBHEHUH.
6. bepunnuii, macnuii u
Pa6ora c pa3aTOYHBIM
WenoyHo3eMenbHble
MaTepUajIoM.
Memanol. .
Crnyumanue oObsICHEHUN yUnuTesl.
CamocrosarenbHas  pabota ¢
y4eOHHKOM.

7. Bepunnuu, mazHuti u

Pemenue 3axau.

WeN0YHO3eMeNbHbIE Pabora mo kapTo4kam.

Memannl. Pemenne XUMUYECKUX
YPaBHEHUM.

8. Anmromunuii. p

aborta c pa3IaToYHBIM

MaTepHasIoM.
Crnyumanue oObsICHEHUN yunuTesl.
CamocrosarenbHas  pabota ¢
y4eOHUKOM.

9. Anromunuil.

Pemienue 3agauq.
Pa6ora o kaproukam.

Pemenune XUMUYECKUX
YPaBHEHUH.

10. XKene3o. Crnymanue oObsICHEHUN yUnuTesl.
CamocrosarenbHass ~ pabota ¢
y4eOHUKOM.

OO0mbsicHeHne Ha0JI01aeMBIX
SIBJICHUU.
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11.  3axpennenue u

Pabora B mapax.

cucmemamu3ayusl PaGora B rpynmnax.

3Hanull no enase nepsoul | Pemenue 3amgad.

«Memannvl». [IpoBepka nmoy4YeHHBIX 3HAHUM.
IlogroroBka K  KOHTPOJIBHOM
pabore.

12. Konmponvnaa | Pemienue 3amaHuii KOHTPOJIBHOMN

paboma Nel | paGoTHI.

«Memannwvi».

13. Ananuz | AHanu3 omuoOoK.

KOHMPOAbHOU pabomul. | AHaIU3 KOHTPOJIBHON paboTHI.

Pabora Hajg ommoOkamu.
Pemenue 3amau.
Cnymanue oObsICHeHUI YUUTENsL.

Ceoiicmea Ipaxmuueckas paboma Jatuuk
HabGmonenue 3a -
memannoe u ux | Nel.  Ocywecmenenue JIEMOHCTPATIMAMH yUHTeIIs BBICOKOM
coeouHenuil YENOUKU  XUMUHECKUX | oo oo Ha6ﬂ10;;[aeMI,1x TEeMIIepaTyp bl,
(Xumuueckui npespawjeHul. P — Jatamk
npakmuxym)(3 ! TEMIIEPATYD bl
P ) ITocTanoBka OIIBITOB VIS p yp“
u). IUTAaTUHOBBINA —
JIEMOHCTpAIIMH KJIACCy.
. | ©3MepeHue
Beimonnaenue MPaKTUYECKON
TEeMIeparyp bl
paboTHI.
MepeEX0I0B
AJUTOTPOITHBI X
MoauduKam u
CepHI,
U3MEPEHUE
TeMIIepaTyp bl
TIJIaBJICHUS
BEILECTB.
Ilpakmuueckas paboma
P p Hab6monenue 3a

No2.
ceolicmea  CoeOUuHeHull

lonyuenue  u

ACMOHCTpalUsIMHU YUHUTCIIA.

O0rBsicHeHNE Ha0JIFOJaeMBIX

Memanios. N
SIBJICHUI.
ITocTanoBka OIBITOB VIS
JEMOHCTPALIMH KJIAcCy.
Brinonnenue MPAaKTUYECKOM
paboTHI.

Ilpaxmuueckas paboma

p p Ha0mroneune 3a

Ne3.

ACMOHCTpalUsIMU YUHUTCIIA.

OxcnepumenmanvHole
O0bBacuenne HaAO0II0JaEMBIX
3a0avu no o
SIBJICHHH.
PACNO3HABAHUIO u
ITocTtanoBka OMBITOB TUTST
NOJIYUEHUIO 8euecma.
JEMOHCTPALIMH KJIAcCy.
Brinonnenue MPAaKTUYECKOM
paboThI.
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Hememannut 1. Hememannol: amomur | Ciiymanue oObsICHEHUH YUUTEIIS. Jatuuk
(26 v) u npocmoie seujecmsa. | CamoctodTenbHas  paboTa ¢ | BBICOKOH
Kucnopoo, 030H, | yYCOHHKOM. TEeMIIepaTyp bl,
6030)X. OT6op um cpaBHeHue Marepuana | JaTduk
10 HECKOJIBKUM UCTOYHUKAM. TEeMIIepaTyp bl
TJIATUHOBBIA —
U3MEpEeHUE
TeMIIepaTyp bl
Mepexo/I0B
QJUTOTPOITHBI X
Moaudukany i
CEpBHI;
U3MEPEHHUE
TeMIeparyp bl
TIJIaBJICHUS
BEIIECTB.
2. Hememannwi. | Pemenue 3amgad.
Xumuueckue ceoticmea | PaboTta o kapToukam.
HeMemaiios. Pemenue XUMHYECKHX
ypaBHEHUH.
3. Xumuyeckue
Pa6ora c pa3aTOYHBIM
97leMeHmbl 8  KIemKax MATEPHAIIOM.
HCUBLIX OpeAHUSMOS. Crnymanue o0bsICHEHUN yIUTEIIs.
CamocrosiTennbHast ~ pabota ¢
y4eOHUKOM.
4. Booopoo. Pemenue 3amau.
Pa6ora no kaproukam.
Pewenue XUMHUYECKUX
YPaBHEHUM.
5. I'anozenw. Caymanue oObACHEHUN yUUTEIIs.
CamocrosiTennbHasi ~ pabota  C
y4eOHUKOM.
OObsicHeHue Ha0II0JaeMBIX
SIBIICHUU.
6. Coeounenus | Pemienue 3amad.
2a102eH08. PaGora o kaproukam.
Pemenue XUMHYECKUX
YPaBHEHUH.
7. Tonyuenue | Cnymanue oObICHEHUN YIUTEIS.
2a102eH08. CamocrosiTennbHast ~ pabotra  C
buonoeuuecroe y4eOHUKOM.
3Hauenue u npumerernue | OT0Op U cpaBHEHHE MaTepuaia
2an02eH08 u UX | IO HECKOJIBKUM MCTOYHHKAM.
coeOuHeHull.
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8. Kucnopoo.

Pabota c
MaTepuaIoM.
Cnyumanue oObsICHEHUN yUnTeNsl.
CamocrositenbHas ~ pabota ¢
y4eOHUKOM.

pa3IaTOYHbIM

JlaTuuk
BBICOKOH
TEeMIIepaTyp bl,
Jatamk
TEeMIIepaTyp bl
IUTIATHHOBBIA —
U3MEpEeHUE
TeMIIepaTyp bl
Mepexo/I0B
QJUTOTPOITHBI X
MoUpUKAIH i
CEpBHI;

u3MepeHue
TeMIepaTyp bl
IUIaBJICHUS
BEIIECTB.

9. Koumponvnasa | Pemienne 3aaHuii KOHTPOJIBHOU

paboma No2 paboTHI.

10. Cepa. Caymianue oObsICHEHUH yuuTes. JaTunk
CamocrosiTennbHasi ~ paboTra  C | BEICOKOU
y4EOHUKOM. TeMmneparyp bl,
OObsicHeHue HaOmomaemMbIx | JlaTumk
SIBIICHUH. TeMIepaTyp bl

IIJJATUHOBBIA —
U3MepeHue
TeMIepaTryp bl
NIEPEXO0I0B

QIJIOTPOITHBI X
Moauduxany i
Cephl,

U3MepeHue
TeMIepaTryp bl
TUTaBJICHUS
BEIIIECTB.

11. Coeounenus cepol. | Crymianue 0ObsICHEHUN YIUTEIIS.
CamocrosarenbHass ~ pabota ¢
y4eOHUKOM.

OTtbop M cpaBHEHHE Marepuaia
110 HECKOJIbKUM MCTOUHHKAM.

12. Cepnasa kucnoma. Caymanue oObICHEHUN YUUTEIIs. Jatuuk
CamocrositenbHast ~ pabora ¢ | pH
y4eOHUKOM.
O0bpsacHenne HaO0JI01aEMBIX
SIBJICHU.

13. Azom. Pemrenne 3amau.
Pabora o kapTo4kam.
Pemenue XUMHUYECKHX
YPaBHEHUM.
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14. Ammuax. Caymanue oObSICHEHUN YUUTEIIS. Jatuuk
CamocrositennbHass ~ padora ¢ | pH
y4eOHUKOM.

O0pscHeHne Ha0JIFOJaeMBIX
SIBJICHUI.

15. Conu ammonus. Cnymanue o0bsICHEHUN YIUTEIIS.
CamocrositennbHast ~ pabora  C
y4eOHHUKOM.

OOmbsicHeHne HaOJI01aeMBIX
SIBJICHUI.

16. Kucnopoonvie | Cnynianue o0bsCHEHUH yIUTETIS.

coeOuHeHus asoma. CamocrosiTenbHast ~ pabora  C
y4E€OHUKOM.

Otbop M cpaBHEHUE Marepuana
110 HECKOJIbKUM MCTOYHHKAM.

17. Docgop u ezo Pa6ora c pa3gaToYHbIM HAarank

coeouHeHus. TEeMIIEPATYPhI
MaTepHajoM. .
Craymanue oObACHEHUH yUUTEIIs. TUIATHHOBBIA
CamocrositennbHast ~ pabora €
y4eOHHUKOM.

18. Docpop u eco | Pemienue 3amad.

COCOUHEeHUsL. Pabota o kaproukam.

Pemenue XAMUYECKUX
YPaBHEHUM.

19. YVenepoo. Crnymanue o0bsICHEHUN yIUTETIs.
CamocrtosiTennbHast ~ pabota ¢
y4E€OHUKOM.

OOmbsicHeHne HaOIII0TaEMBIX
SIBJICHU.

20. Kucnopoonvie | Pemenue 3amau.

coeduneHus yenepooa. | Paborta mo kapToukam.

Pemenne XUMHYECKHUX
YPaBHEHUM.

21. Kpemnuui u eeo | Caymanue 0ObSICHEHUHN yUUTES.

coeouHeHus. CamocrositennbHast ~ pabora ¢
y4eOHUKOM.

OO0pscHeHnEe Ha0JIFOJaeMBIX
SIBJICHUI.

22. Cunuxamnas | Cinymanue oObSICHEHUN YUUTEIIS.

NPOMBIULIEHHOCTb. CamocrosaTenpHass ~ pabota ¢
y4eOHUKOM.

OTbop M cpaBHEHHE Marepuaia
110 HECKOJIbKUM MCTOUYHHUKAM.

23. Obobwarowuii ypok
no meme
«Hememannwvi».

Pabota B mapax.

Pabora B rpymnmnax.

Pemenne 3amau.

[IpoBepka nosy4YeHHBIX 3HAHUU.
I[TonrotoBka K  KOHTPOJBHOMU
pabore.

24. Obobwarowuii ypok
no meme

Pabota B mapax.
Pabora B rpymnmax.
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«Hememannwvi».

Pemenue 3anau.
[IpoBepka nmoy4YeHHBIX 3HAHUM.

IlogroroBka K  KOHTPOJIBHOM
pabore.
25. Konmponvnasn Pemenue 3aJaHUAN
paboma Ne 3. KOHTPOJILHON PaOOTHI.
26. Ananuz | AHanu3 omuooK.
KOHMPOAbHOU pabomul. | AHaIU3 KOHTPOJIBHON paboTHI.

Pabora Hajg ommoOkamu.
Pemenne 3amauq.
Crymaaue 00bsICHEHUN YIUTEIIS.

Ceoilicmea Ilpaxmuyeckas paboma
Nod HaGmonenue 3a
Hememannoe u | Ned.
N JEMOHCTPALUSIMHA YUUTEISL.
ux coeouHeHuil | IKkcnepumeHmaibHvle OGBsCHEHUE HABITIONAEMBIX
(3 u). 3a0avu no meme N
TTodenvnna SIBJICHHH.
«
Py 5 ITocTanoBka OIIBITOB JUTS
KUCTOPOOAY.
P JIEMOHCTpAIIMH KJIACCy.
Brimosnnenue MPAaKTUYECKOU
paboTHI.
Ipaxmuuecxas paboma
ij p Hab6monenue 3a
(]
9_1<c:ne eI JEMOHCTPALMSIMH YUUTEJIS.
P OObsicHeHHE HaO0JTI0TAEMBIX
3a0aqu no meme N
Hodepynner azoma u | oo
«
[:)y ITocTanoBka OTIBITOB JUTS
271ePo0ay.
yerep JIEMOHCTpAIINH KJIACCy.
Brinonnenue MPaKTUYECKOU
paloThI.
Ilpakmuueckas paboma Ha6/toeHe 12 DIeKTp
No6. lonyuenue, OHHBI € BECHI,
JEMOHCTPALUSIMHA YUUTEIISL.
cobupanue u Habop
OObsicHeHue HaO0JI0JaeMBIX
PpAacno3Hasanue 2a3o8. SBICHMI naboparopuu
| I'A
ITocTanoBka OTIBITOB JUTS
JIEMOHCTpAIINH KJIACCy.
Brinonnenue MPaKTUYECKOU
paloThI.
Opzanuyeckue | 1. Ilpeomem | Ciaymanue oObSICHEHUN YUUTES.
eéeutecmea (13 | opeanuueckoii xumuu. CamocrosiTennbHast ~ pabota  C
y) y4eOHUKOM.

OT0op W cpaBHEHHE Marepuana
110 HECKOJIbKUM UCTOYHHKAM.

2. IIpeoenvruie | Cnymanue oObsICHEHUH yuuTeNs.
V211e6000p00bl. CocraBnenue XUMHUYECKHUX
bopmy.

Pabota B mapax.

Pabota y mockmu.
3. Henpeoenvnvie | Cnymanue oObsICHEHUH YIUTES.
Veneso00poobl. Cocrasnenue XUMHYECKHUX

hopmyi.
Pabora B mapax.
Pabota y mocku.
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4. Cnupmei.

Caymanue oObSICHEHUN YUUTEIIS.
CamocrositenbHas ~ pabota ¢
y4eOHUKOM.

Otbop W cpaBHEHHE MaTepHaia
110 HECKOJIbKUM HCTOUYHHKAM.

pH

JlaTuuk

5. IIpeoenvubie
OOHOOCHOGHbIE
KapOoHOBbLE KUCTIONBL.

Cnymanue o0bsICHEHUN YIUTEIIS.
Cocranenue XUMUYECKHUX
hopmyi.

PaGora B mapax.

Pabota y mocku.

Jatamk

6. Cnooicnvle 2¢hupul.
Kuprol.

Crnyumanue oObsICHEHUN yUnTeNsl.
CocraBneHnue XUMHYECKHX
hopMmyI.

Pabota B mapax.

Pabota y nocku.

7.  Amunokuciomel u
benku.

Pa6ora c
MaTepHajoM.
Craymanue oObACHEHUH yUUTEIIs.
CamocrositennbHast ~ pabora €
y4eOHHUKOM.

pasaaTOYHbIM

8. Amunoxucromer u
benku.

Crnyumanue oObsICHEHUN yUnTesl.
CocraBnenue XHUMHYECKUX
hopMmyI.

Pabora B mapax.

Pabota y nmocku.

9. Vanesoowt.

Caymanue oObACHEHUN yUUTEIIs.
CocraBnenue XUMHYECKHUX
bopmy.

Pabota B mapax.

Pabora y JTI0CKH.

10. Ionumepeoi.

Crnyumanue oObsICHEHUN yUnuTesl.
CocraBnenue XUMHUYECKHX
dbopmyi.

Pabora B mapax.

Pabota y mocku.

11. Obobwarowuii ypox

Pabora B mapax.

no meme | PaboTa B rpymnmax.
«Opeanuueckue Pemenue 3anmau.
sewecmeay. [TpoBepka moryd4eHHBIX 3HAHUIA.
[lonrotoBka K  KOHTPOJBHOU
pabore.
12. Koumponvnas | Pemienne 3aaHuii KOHTPOJIBHOU
paboma Ne4. paboThL.
13. Ananuz | AHanu3 ommooK.
KOHMPOAbHOU pabomul. | AHaAIU3 KOHTPOJIBHOIN paboTHI.
Pabora Hajg ommoOkamu.
Pemenue 3amau.
Crymiaaue 00bsICHEHUH YIUTEIIS.
3akpennenue 1. Ilepuoouuecxuri | Pabora B mapax.
(6u) 3aKOH u | Pabora B rpynmax.
Ilepuoduyeckas Pemenue 3apmau.
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cucmema  xumuyeckux | IIpoBepka noayueHHbIX 3HAHUH.
INeMenmos JI.U. | TlonroToBKa K  KOHTPOJIbHOM
Menoeneesa. pabore.
2. Cmpoenue
eeujecmaa.
3. Xumuueckue
peaxkyuu.
4. Knaccvl xumuyeckux
coeOuHeHull 8 ceeme
TO/]].
5. Hmoeosas Pemienue 3aJaHui
KOHMPOAbHAsL paboma. | KOHTPOJIBHOU paOOTHI.
6.Ananuz KoHmMpoabHOU | AHAIU3 ONTHOOK.
pabombi. AHanm3 KOHTPOJBHOH paboTHI.
PabGora Hajg ommoOkamu.
Pemenne 3amauq.
Cnymanue oObsICHeHUI YUUTENsL.
Cnucok jqureparypbl
1. Xumus. 8 knace: yued. s obmeobpazosart. yupexaenuii / O.C. ['abpuensH. —
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2. Ky3pmenko H.E. Hauana xumun. CoBpeMeHHBIH Kypc AJI NOCTYNAKOIIUX B

By3bl. T. 1: yueOHoe mocobue — 13-e m3x., crepeorurn. — M.: M3narenscTBo
«Ix3ameny, 2007. — 383, [1] c. (Cepust « AOGUTYpHEHT»)

3. Xumusi.  YueOHO-MeTOaWYecKas Ta3era JUId  yudTeled XUMHH U
€CTECTBO3HAHMS.
4. Xumusa. HactonpHas kHura yumurens. 8 kinacc: Meroanuyeckoe nocodue / O.C.

I'abpuensn, H. II. BockoOoiinukoBa, A. B. SlmrykoBa. — 3-e u3n., nepepad. —
M. : JIpoda, 2007. — 398, [2] c.
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6. Xumus. 9 kiacce : yueb. s obuieoopaszoar. yupexaenuid / O. C. 'abpuensH.
—11-e u3n., ucnp. — M. : lIpoda, 2006. — 267, [5] c. : un.

7. Xumus. 9 knace : padodast rerpaap k yueOnuky O. C. 'abpuensna «Xumus. 9

kimace» / O. C. TaGpuensa, A. B. SkymoBa. — 6-¢ u3a., crepeorui. — M. :
Hpoda, 2007. — 175, [1] c. : nm.

8. Ky3spmenko H.E. Hauana xumnn. CoBpeMEHHBIM Kypc JUIsl NOCTYIAOIMIMX B
By3bl. T. 2: yueOHoe mocobue — 13-e u3a., crepeorurn. — M.: M3narenscTBo
«9x3amen», 2007. — 383, [1] c. (Cepust «KAOUTYPHEHTY).

9. Xumus.  YdeOHO-MeToAMuecKkass rasera Ui y4uTeled XUMHH U
€CTECTBO3HAHMUSL.
10. Xumus. HactonbHas kaura yuurens. 9 kiacc: meroandeckoe nocodue / O.C.

I'a6puensu, H. I1. BockoboiinukoBa, A. B. fmykoBa. — 2-¢ u3n., mepepad. —
M. : dpoda, 2011. — 398, [2] c.
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