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@enepasibHas padoydasi IporpaMma

HOACHUTEJIBHAA 3AIINCKA

DdenepanbHas pabouas mporpamMma No ydeOHOMY mpeaMery «Xumus» (0a30BbIH YpOBEHB)
(mpenmetHast o6nacth «EcTeCTBEHHO-HAyYHBIC MPEAMETH») BKIIOYACT MOSCHUTEIBHYIO 3aIHCKY,
coJiep>kaHre 00Y4eHUs, TUIAHUPYEMbBIC PE3YJIbTaThl OCBOCHHUS IIPOTPAMMEI 110 XUMHH, TEMATHYECKOE
IJIaHUPOBAHUE.

[losicHuTeNnpHaAs 3amMcKa OTpaXkaeT oO0IIMe LeAM U 3aJaud U3YyYEHHUs] XUMUHU, XapaKTEepPUCTUKY
IICUXOJIOTMYECKHUX TMPEANOChUIOK K €€ M3YYEHUI0 O0Yy4YalollMMHUCSA, MECTO B CTPYKType Yy4eOHOro
IUIaHa, a TaKKe MOJIXO0Jbl K OTOOpY COAEpkKaHMS,K ONPEAEICHHUIO TNIAHUPYEMBIX PE3YJIbTaTOB.

Jannas yueOHas mporpamma pa3zpadoTaHa B COOTBETCTBHUH C :

®epnepanbHbiM 3akoHOM Ne 273- @3 «O6 oOpazoBanuu B Poccuiickoin denepanum» cT. 2, 1m.9.
@denepalibHbIM TOCYJapCTBEHHBIM CTAaHIAAPTOM OCHOBHOTO o00miero oOpa3oBaHus (YTBEpXKIEH
npukazoM MunucrepctBa oOpazoBanus U Hayku P® ot 06. 10 2010 rona Nel897 B pemakuuu ot
29.12.2014 rona) 'ocyaapcTBeHHBIN cTaHIapT OCHOBHOTO 0011ero oOpa3oBanust no xumuu. [lpukas
Muno6pazoBanus Poccun ot 5 mapta 2004 1. Ne1089 «OO0 yrBepkaenun deaepaaibHOr0 KOMIIOHEHTA
roCy/lapCTBEHHbIX 00pa30BaTEeNbHBIX CTAHJAPTOB HayaJlbHOrO OOIIETr0, OCHOBHOIO OOIIero u
cpenHero (IMOJHOT0) 001Iero 00pa30BaHUMY.

[Ipukaz3 Munobpuaykun Poccum ot 1 ¢espans 2012 r. Ne74 «O BHeceHUM H3MEHEHUU B
(denepanbHbIil 0a3uCHBIN y4eOHBIN IIaH ¥ OpUMEpHbIe ydyeOHbIe IUIaHbl Ui 00pa3oBaTEIbHBIX
yupexaeHuit  Poccuiickoit ®expepanuu, peanm3ymOIIMX MOpOrpaMMmbl  00mero oOpa3oBaHWS,
yTBEpKIAEHHBIE TPUKA30M MUHHKCTEpCTBA oOpa3oBanust Poccuiickoit @enepanuu ot 9 mapra 2004 r.
Nel312».

CanlluH 2.4.2.2821-10 «CanutapHO-3MHIEMHOJIOTHYECKUE TPEOOBaHUS K YCIOBUSIM U OPraHU3aINH
o0ydeHHsT B 0011€00pa3oBaTeNbHBIX yUpekaeHusX» (¢ m3meHeHusiMu oT 29. 06. 2011r. Ne 85).
opraHu3arui o0y4deHus B 001eo0pa3oBaTeNbHbIX yapexaeHUIX» oT 29.12.2010 Nel89;

OcHOBHOM 00pa3oBaTEIbHON MPOTPAaMMBbI OCHOBHOTO 00111ero oopazoBanuss MKOY «MyckoBHUTCKas
COLL».

VYueonsiii mman MKOY «MyckoButckas COLLIy.

[Iporpamma cootBetcTByeT yueOHuky [.E. Pymsutuca ,®.I'. ®enpamana. Xumusa. 8 kmacc:
y4eOHHK 171 001ieo0pa3oBarenbHbIX yupexaeHuii 2011 r.

[IpenonaBanue BeaeTcs no Tperbemy Bapuanty DPOIIL.

COI[ep)KaHI/IC o6yquI/m PaCKpbIBACT COACPIKATCIbHBIC JIMHWHK, KOTOPLIC IpCAjiararoTCsa i
00513aTENILHOTO HU3YUYCHHS B KAXKIOM KJIACCE€ HA YPOBHEC OCHOBHOTI'O 061uer0 06pa30BaHI/I$I.

HnaHpreMHe pe3yibTaTbl OCBOCHHA IMPOrpaMMbl IO XUMHU  BKIIHOYAOT  JIMYHOCTHBIC,
MCTAIIPpCAMETHBIC PE3YyJIbTAaTbl 3a BECb ICPUOJ O6y‘leHI/I${ Ha YPOBHC OCHOBHOI'O O6I_I_ICFO
O6p330BaHI/I$I, a TaKXXC IPCAMCETHBIC NOCTUIKCHUS 06yqa101uer0(:ﬂ3a Ka)KI[BIﬁ rong O6y‘~IeHI/I$I.

[IporpamMma 1Mo XMMHUM Ha YpPOBHE OCHOBHOIO OOIIEro oOpa3oBaHUS COCTaBJieHAa Ha OCHOBE
TpeOOBaHMH K pe3ylbTaTaM OCBOEHHMS OCHOBHOH 0Opa30BaTeIbHOW MPOTrpaMMbl OCHOBHOTO
oOmero oOpaszoBanus, mnpeacraBieHHplx B @PI'OC 00O, a Takke Ha OCHOBE (eaepanbHOI
paGouell mporpaMMbl BOCHUTAHUS M C Y4ETOM KOHLENIMU MpPENnojiaBaHUs Y4eOHOro Mpeamera
«Xumus» B o0pa3oBaTesbHbIX opranuzanusx Poccuiickoit denepanmu.

[Iporpamma o XxuMuu pa3paboTaHa ¢ LEIbI0 OKa3aHUS METOJMUYECKON MOMOIIM YYHUTENIO B
cOo3/1aHUM paboueil mMporpaMMbl IO y4eOHOMY MIPEIMETY.
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[IporpaMma 1o XUMHH AaéT TPEACTABICHHWE O IENIX, OOmel CcTpaTeruu OOYYCHHS,

BOCIIMTAHHUA W Pa3BUTUA 06yan0me051 cpeacrBaMmu y‘I€6HOI‘O npeamMeTa, YCTaHaBJIMBACT
00s13aTeNbHOE MPEIMETHOE COJEpXKAHUE, IPEIyCMaTPUBACT paclpelelieHue ero Mo KiaccaM H
CTPYKTYPUPOBAHUC I10 pa3aciaM U TEMaM IMPOrpaMMbI 0 XUMUH, OHNPCACTIACT KOJIUUYCCTBCHHBIC U
Ka4eCTBEHHBIE XaPAKTEPUCTUKU COACPIKAaHUS, PEKOMEHIYEMYIO IOCIEI0BATEIbHOCTh H3Y4YEHUS
XUMHH C YYETOM  MEXKIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBS3EH, JIOTMKU y4yeOHOro Ipolecca,
BO3PAaCTHBIX OCOOEHHOCTEH 0O0y4arommxcs, ONpeAenseT BO3MO>KHOCTH npeaMera  Juis
peanuzanuu TpeOOBAaHUH K pe3yabTaTaM OCBOCHHS OCHOBHON 0Opa3oBaTeNbHOW MpOrpaMMbl Ha
YpOBHE OCHOBHOro oOmiero oOpa3oBaHMs, a Takxke TpeOOBaHUM K pe3ynbTaraM O00y4eHHUs
XMMHMM Ha YpOBHE LieJiell M3ydeHHs] INpeAMETa U OCHOBHBIX BHJIOB Y4eOHO-IIO3HABATEJIbHOU
IEATebHOCTH 00Y4YaIOIIErocs o0 OCBOCHUIO YUEOHOTO COJIep KaHUSL.

3HaHME XMMMH CIYXHUT OCHOBOW A1 (POPMHUPOBAHUS MHUPOBO33PEHHUs OOydyarouierocs, ero
MIpPE/ICTaBICHU 0 MaTepUaIbHOM €JUHCTBE MMpPA, BAXXHYIO POJIb UrpaloT (HOpMHpyeMble XUMHUEH
MPEJICTaBICHUS] O B3aWMOIPEBPAIICHUSIX DSHEPTMUU 00 HBOJIIOLIMU BEUIECTB B MPUPOE, O IMYTSIX
pelieHns riao0albHbIX MpPOOJIeM YCTOMYMBOIO  Pa3BUTHS  4YEJOBEYECTBa —  CBIPBEBOH,
SHEPreTUYEcKOM, MUIIEBON U AKOJIOTHUYECKON 0€3011acHOCTH, MPoOJIeM 3JpaBOOXPAHEHNS.

N3ydenne xumuu:

CIOCOOCTBYET pean3allid BO3MOXKHOCTEH JIJIT CaMOpasBUTHS W (POPMUPOBAHUS KYJIBTYPHI
JUIHOCTH, €€ 001Iel 1 PyHKIIMOHAIIBHON IPaMOTHOCTH;

BHOCHUT BKJIaZ B (bOpMI/IpOBaHI/Ie MBIIIJICHHUA U TBOPYECKUX CIIOCOOHOCTEM O6y'-IaIOHII/IXC$I, HaBBbIKOB

UX CaMOCTOSITeNIbHOM y4eOHOM NesITeNbHOCTH, SKCIIEPUMEHTATBHBIX u HCCIIEIOBATENILCKUX
YMEHUH, HE0OXOJMMBIX KaK B TIOBCEJHEBHOW JXM3HH, TaK M B MPOPECCHOHAITBHON
NesITeNIbHOCTH;

3HAaKOMHT CO cneumbnxoﬁ HAyYy4YHOI'0 MBIIUICHHA, 3aKiIaJblBACT OCHOBBI LECJIOCTHOI'O B3TjIdaa Ha
CANMHCTBO IIPHUPOABI n YECJIOBCKa, SABJIACTCA OTBETCTBCHHBIM 9TaIllOM B q)OpMHpOBaHI/II/I
eCTeCTBeHHOHay‘IHOI;'I I'PaMOTHOCTHU 06yqa}0mnxc;1;

CHOCO6CTByeT (I)OpMI/IPOBaHI/II-O LONEHHOCTHOI'0O OTHOHICHHA K CCTCCTBCHHO-HAY4YHBIM 3HAHHUAM, K
IIprupoac, K 4CJIOBEKY, BHOCUT CBOI BKJIaJ B 9KOJIOTHYCCKOC 06p330BaHI/Ie 06yqa}01u1/1x051.

JlanHble HampaBlieHUss B OOY4YE€HHUH XHUMHH OOECIEeUMBAIOTCA CleUu(UKoi coaep KkaHus
y4eOHOTO MpeaMeTa, KOTOPBIM SBISETCS MeJarornyeckd aJanTHPOBAaHHBIM OTpa)keHHEM 0a30BOi
HAyKH XUMUU Ha OMpPeNIeIEHHOM dTare e€ pa3BUTHSL.

Kpr XHUMHHN Ha YPOBHE OCHOBHOI'O O6H_ICFO 06pa30BaHI/I$I OPUCHTHUPOBAH Ha
OCBOCHHC O6y‘IaIOH_II/IMI/ICH CUCTCMbI IICPBOHAYAJIbHBIX MMOHSATUH XHUMHHU, OCHOB HCOpFaHquCKOﬁ
XUMHUHU U HCKOTOPLIX OTACIIbHBIX 3HAYUMBbIX MOHSATHHN OpraHquCKOﬁ XHMHH.

CprKTypa COACPIKAHUA IIPOrpaMMbl IO XHMHUH Cq)OpMHpOBaHa Ha OCHOBC CHCTCMHOI'O
Moaxoaa K e€ HU3Y4YCHUIO. ConepmaHI/Ie CKJIaIBIBAETCS U3 CUCTEMBI IMMIOHATHHO XUMHUUYECKOM DJIEMEHTE
U BEIIECTBE M CHCTEMBl IIOHATHH O XHMHYECKOM pCaKIuu. O0e 3T CHCTEMBI CTPYKTYPHO
OpraHru30BaHbl II0 MNPHUHOUITY IOCICAOBATCIIBHOTO pPAa3BUTHUA 3HaHUM Ha OCHOBE TCOPCTUICCKUX
Hpe,Z[CTaBJ'ICHI/Iﬁ Pa3sHOTO YPOBHA:

AtomHO ~MOJICKYJIAPHOT'O YUCHUS KaK OCHOBBI BCEI'O €CTCCTBO3HAHUS;

HepI/IO,Z[I/I‘IeCKOFO 3aKOHa I[I/I MeHpeneeBa KaKk OCHOBHOIO 3aKOHa XUMHUH; YUCHUA O
CTPOCHHHU aTOMa U XUMHUYECKOMN CB3H,

TeOpeTI/IquKI/IC 3HAaHUA PACCMATPUBAIOTCA HA OCHOBC OMIIMPUYCCKU TIOJYYCHHBIX U
OCMBICJICHHBIX (I)aKTOB, Pa3BUBAIOTCA TOCJICAOBATCIIBHO OT OAHOI0 YpOBHS K APYroMYy, BBIIIOJIHAA
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(GyHKIMU OOBSACHEHHUS W TMPOTHO3HPOBAHUS CBOMCTB, CTPOCHHS M BO3MOXKHOCTEH MPAKTHYECKOTO

IMPHUMCHCHUS U IMMOJTYUCHUA N3YyHaCMbIX BCIICCTB.

OcBoeHue mporpamMmbl 10 XUMHH CIIOCOOCTBYET (OPMHPOBAHUIO MPEJACTABICHUS O
XMMUYECKOM COCTaBIAIOIIECH HAYYHOM KapTMHBI MuUpa B JIOTUKE €€ CUCTEMHOM IIPUPOIBbI,
LIECHHOCTHOI'O OTHOIIECHUS K HAYYHOMY 3HAHHMIO U METOJaM IIO3HaHUsA B Hayke. M3yueHue xumuu
IIPOUCXOJUT C MPUBJICUYEHUEM 3HAHUU U3 paHee U3YYEHHbIX YUEOHBIX MpeameToB: «OKpyxarouui
Mup», «buosnorus. 5—7 kinacce» u «Pu3nka. 7 Kiaccey.

[Ipn mM3ydeHUH XUMHUHM TPOUCXOAUT (POPMUPOBAHUE 3HAHWNA OCHOB XMMHUYECKOW HAYKH KaK
00J1acTH COBPEMEHHOI'O €CTECTBO3HAHUS, PAKTHYCCKOMN JCITEILHOCTH YEJIOBEKA M KaK OJHOTO U3
KOMIIOHEHTOB MUPOBOM KYJbTYphI. 3aa4a yueOHOTO MpeIMeTa COCTOUT B ((OPMUPOBAHUU CUCTEMBI
XUMUYECKUX 3HAHUW — BaXKHEUIIUX (DAKTOB, MOHSATHUH, 3aKOHOB U TEOPETHUUECKHX IOJIOKECHHIM,
JOCTYITHBIX 0000IIEeHIIT MUPOBO33PEHYECKOTO XapaKTepa, A3bIKa HAyKH, B TPHUOOIIEHUU K HAYYHBIM
METOJIaM TO3HAHHS TP M3YyYEHUU BEIIECTB M XUMHUYECKUX peakiuuil, B (OPMHUPOBAHUU U
Pa3BUTHUU TIO3HABATENILHBIX YMEHHUW W WX TNPUMEHEHHH B Y4eOHO-TIO3HABATEIHHOW M y4eOHO-
HCCIIE0BATEIBCKON JESTEIFHOCTH, OCBOCHUH TPaBHJI 0€30MacHOr0 OOpalieHus ¢ BEIIeCTBaMHU B
MMOBCEIHEBHOM JKU3HH.

[Ipy w3ydeHWHM XUMHH Ha YPOBHE OCHOBHOTO O0OMmIET0 OOpa3oBaHUS BAKHOE 3HAUYCHHE
MPUOOPENH TaKUe 1, KakK:

dhopmupoBanue HMHTEIJIEKTYyaJIbHO pa3BUTOM JMYHOCTH, TOTOBOH K
caM000pa3oBaHNI0, COTPYIHHYECTBY, CaMOCTOSITEIbHOMY NPHUHITHIO pEIICHUH, CHOCOOHOM
aJanTHPOBATHCS K OBICTPO MEHSIOIIMMCS YCITOBUSIM JKH3HU;

HaIpaBJIEHHOCTh  OOYYCHHS Ha  CHCTEMaTH4YecKoe TMpHoOIeHne  OOydJaroImmxcs K
CaMOCTOSITEIIEHOW TO3HABATEIFHOW NIESATETLHOCTH, HAYYHBIM METOJaM IMO3HAHUS, (OPMHUPYIOIIHM
MOTHBAIIMIO ¥ Pa3BUTHE CIOCOOHOCTEH K XUMHUH,

obecrieueHrne yCI0BUM, CIIOCOOCTBYIONIMX MPHOOPETEHUIO OOYJAIOIIMMHUCS OTbITa PAa3HOOOpa3HOM
NeATeNbHOCTH, TO3HAHUS W CAMOTIO3HAHUS, KIIIOYEBBIX HABBIKOB (KJIFOYEBBIX KOMIIETCHIIUN),
UMEIOIINX YHUBEPCATHHOE 3HAYCHUE [UIS PA3IMYHBIX BHIOBACATEIIEHOCTH;

¢dbopmupoBanue oO0miei (YHKIMOHATBHOW M E€CTECTBEHHO-HAyYHOW TIpaMOTHOCTH, B TOM YHCIIE
YMEHHI OOBSACHATH W OILICHMBATh SIBJICHUS OKPYXAIOUIETO MHpPA, MCIOJb3Yysd 3HAHUS U OIIBIT,
MOJIy4YE€HHBIEC TIPU U3YyYEHUH XUMHH, IPUMEHATH UX MPU pEIIeHUH MpoOsIeM B MOBCEAHEBHON KU3HU
U TPY/AOBOH AEATEIbHOCTH;

q)OpMI/IpOBaHI/IC y 06yqaronmxc;1 T'YMaHHUCTHUYCCKUX OTHOH.IGHHﬁ, INOHUMaHusg1 LOCHHOCTHU
XUMHYECKUX 3HAHUN s BLIpa6OTKI/I 3KOJIOTHYCCKHU uenecoo6pa3H0r0 INOBCACHHA B 6BITy n
pr,[[OBOﬁ JACATCIIbBHOCTHU B LCJIAX COXpAHCHHA CBOCTO 3JIO0POBbA U OKPY)KaIOIHeﬁ HpI/IPO,I[HOﬁ CpEAabI;

pa3BuUTHE MOTHUBAIMU K oOy4eHuto, criocoOHOCTeH K CAMOKOHTPOJIIO U
CaMOBOCIIUTaHHUIO Ha OCHOBE YCBOEHUsI 00I€4YeI0BEYECKUX [ICHHOCTEN, TOTOBHOCTH KOCO3HAHHOMY
BBIOOPY MpOGUIIS U HAIIPABJICHHOCTH JAajbHEUIIero 00y4eHus.

JUis KakJoro Kiacca MpelycMOTPEHO pe3epBHOE ydeOHOE BpeMsl, KOTOpOE MOXKET ObITh
UCMOJIb30BAaHO YYaCTHMKaMM OOpa30BaTeNIbHOIO IMpolecca B LEIsIX (OpMUPOBAHMS BapUaTUBHOMN
COCTaBIIIONIEH coJepKaHUs KOHKpPETHOM pabouelr mnporpammbel. [lpu 3Tom oOs3aTenbHas
(VHBapHaHTHas) YacTb COJEP>KaHMs MpeaIMeTa, YCTaHOBJIEHHAs NMPUMEPHON pabodel mporpammon,
U BpeMs, OTBOJIUMOE Ha €€ U3y4eHHUE, TOJDKHBI ObIThCOXPAaHEHBI MOJHOCTHIO.

COIAEPKXAHUE OBYYEHUA
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8 KVIACC

IIepBoHayaabHbIC XUMUYECKHE IOHATHS
[Ipenmer xumuu. Posib XMMUM B KU3HM 4YelOBEKa. XUMHS B CHCTEME HayK. Tejla U BEIIECTBA.
dusnyeckre CBOKWCTBA BEIIECTB. ArperatHoe coctosinue BemiecTB. [loHsaTHe 0 MeToaax mo3HaHus B
xumun. Yucteie BeniecTBa u cMecu. CrocoObl pa3ieieHUusICMECcen.

ATOMBI U MOJIEKYJIbI. XUMUYECKHE 1eMeHThl. CHMBOJIBI XUMHUYECKUX 2JIEMEHTOB.
[Ipocthie u ciiokHbIE BeniecTBa. ATOMHO-MOJIEKYJISPHOE YUYEHUE.

Xumnueckas popmyna. BaneHTHOCTh aTOMOB XMMUYECKHUX 3JIEMEHTOB. 3aKOH TOCTOSIHCTBA COCTaBa
BenlecTB. OTHOCUTENbHAsE aTOMHas Macca. OTHOcUTeNbHAs MOJEKy/sipHas macca. MaccoBast 1o
XMUMHUYECKOTO 3JIEMEHTA B COECMHEHUU.

KomnuectBo BemectBa. Mosib. MonsipHas macca. B3anmocCBsI3b KOJIMYECTBa, MacChl U 4HUCIa
CTPYKTYPHBIX €IMHHUII BelecTBa. PacuéTel o popmynamMm XUMHUYECKUX COECAMHEHUN.

Ou3nyeckue U XUMHUYECKHE SIBICHMs. XUMHMUECKas peakuus M e€ NMPU3HAKU. 3aKOH COXpaHEHUS
Macchl BellecTB. XUMHUYeckue ypaBHeHMs. Knaccuduxaius XMMHUYECKHX peakuuil (CoequHeHHs,
pasnoKeHus1, 3aMeIIeHNsI, 0OMEHa).

Xumuveckuti IKChepumeHni.

3HAKOMCTBO C XHMHUYECKOH MOCYI0H, MpaBHIaMH padOTHI B TAOOpATOPHUH U MPUEMaMH OOPAIICHHS C
a00OpaTOpHBIM  OOOpPY/JOBaHUEM, U3YYCHHE W ONHUCaHWe (U3HYECKHUX CBOWMCTB 00pa3IoB
HEOPraHUYECKUX BelllecTB, HaOmMoAeHne (pu3nyeckux (IIaBlIeHHE BOCKA, TasHUE JIbJa, pacTHpaHue
caxapa B CTYIKe, KUIICHHE U KOHJEHCAlMs BOJbI) U XMMHUYECKUX (TOpPEHHE CBEYH, MPOKAIMBAHUE
MEIHOW TPOBOJIOKH, B3aUMOJCHCTBHME MeJla C KHCIIOTOM) SIBJICHWHN, HAONIOACHWE W OMHCAaHUE
MIPU3HAKOB MPOTEKAHUsI XMUMHYECKUX peakiuii (pas3lioKeHue caxapa, B3aWMOJICHCTBHE CEpHOM
KHCIIOTHI C XJIOPUAOM Oapusi, pasnoxenue ruapokcuna meau (I1) mpu HarpeBaHuu,B3anMoIeHCTBHE
xkene3za ¢ pactBopom coiu meaw (II), m3ydenme cmocoOGoB paszzgeneHus cmecedd (C TOMOIIBIO
MarHuTa, (pUiIbTpOBaHUE, BbIMApUBaHUE, AUCTUIIALHUA, XpoMaTorpadus), MPOBEICHUE OYUCTKU
MIOBapEeHHOM coiM, HAOIIOJCHUE U ONKMCAHUE PE3yIbTaTOB MPOBEICHUS OIbITA, HILTIOCTPUPYIOLIETO
3aKOH COXpPaHEHHs MacChl, CO3JITaHUE MOJIeNIel MOJIEKY (IIapOCTEPKHEBBIX).

Baxueiimme npeacTaBuTe/ M HEOPraHUYECKUX BelleCTB

Bo3nyx — cmech razoB. CoctaB Bo3ayxa. Kuciopoa — siaeMeHT U mpocToe BellecTBo. Haxoxaenue
KHCTIOpo/a B mpupoje, (U3NYeCKue U XUMHYECKue cBOMcTBa (peakuuu ropenus). OKCuabL
[Ipumenenue KUCIIopoaa. CriocoOsl MOJIy4EHUS KHUCTIopoJia B Jaboparopuu |
npoMeblieHHocTu.  KpyroBopoT kuciopona B mpupoge. O30H — auioTpomnHas MoauduKamus
KPICJIOpOI[EI.TGHJIOBOfI 3(1)(1)6KT XUMHYECKOM pcakunr, TEPMOXUMHUYCCKUC YpPABHCHUA, 3K30- U
OHAOTCPMUYCCKUEC pPCaKIUU. Tonmuso: yrojb MW MCTAH. 3anH3HeHI/I€ BO3yXa, YCHJICHUC
NapHUKOBOTO 3(deKTa, pa3pyiieHne 030HOBOTO CIOS.

BOI[OpOI[ — JJICMCHT MW HPOCTOC BCIHICCTBO. Haxoxnenue BOAOPOda B IPUPOIC, CI)PI?»PI‘ICCKI/IC )51
XUMHNUYCCKHEC CBOﬁCTBa, IMPUMCHCHHUC, CIIOCOOBI MOJIY4YCHUH. Kucnors! u comu.

MounsipHbiii 00BEM ra3oB. PacuéTsl M0 XUMUYECKUM ypaBHEHUSIM.

dusnyeckue cBoMcTBa BoAbl. Boma kak paCcTBOPUTCIIb. PaCTBOpH. HaceplmmeHsbsle 1 HEHACHIIIEHHBIE
PacTBOPLI. PaCTBopI/IMOCTB BEILIECTB B BojJe. MaccoBas H0Js BEIIeCTBa B pacTBopC. XHUMHUYECKHUE
CBOMCTBA BOJBI. OcnoBanug. Ponb PAaCTBOPOB B MPUPOAC HB XKU3HHU YCIIOBCKA. prTOBOpOT BOJEBI B
IIprUpoac. 3anH3HeHI/Ie IpUPOIHBIX BO. OXpaHaI/I OYUCTKA NPpUPOJHBIX BOA.



o CD“ cpaJibHaida '16011'15] IIporpamMma
Knaccuukanus  HEOPraHUYECKMX  COeAuHEHMi.  OKCHIBL. KJIaCCI/I(ijﬁKlaLII/IH W1 Bkempop: PO PAnME

coneoOpa3yromiue (OCHOBHBIC, KUCIOTHBIC, aM(oTepHbIe) U HecoseoOpasyrommue. HomeHknaTypa
okcH10B. DU3HUUECKUE U XUMUYECKHE CBOWCTBA OKCUIOB. [losydeHne OKCH/IOB.

OcnoBanus. Knaccugukamnust ocCHOBaHMIN: IIENOYM M HEPACTBOPUMBIE OCHOBaHMA. HomeHkaTypa
OCHOBaHUM. PU3NYECKHE U XUMUYECKUE CBOMCTBA OCHOBaHUU. [losydeHre OCHOBAaHMIA.

Kucnotsl. Knaccudukanus kucnor. Homenknarypa kucnor. @u3ndeckne U XUMHUECKUE CBOWCTBA
kucnoT. Pan aktuBHoctn metasuioB H.H. bekerosa. [lonyuenue kucinor.

Comu. Homenknarypa coneil. ®Pusznueckue W XUMHUYECKHE CBOWCTBA COJICH.
[Tony4yenue conei.

I'enetnueckas CBI3b MCXKAY KilaCCaMU HEOPIraHNYCCKUX COGHHHGHHﬁ.

Xumuueckuti IKCnepumeHm.

KaueCTBEHHOE ONpe/eNieHne COJepKaHusl KHUCIOpoJa B BO3JyXe, TMOJIyueHHe, CcoOupaHue,
pacro3HaBaHUE M W3YYEHHE CBOWMCTB KHUCJIOpOJa, HAOMIO/IEHWE B3aUMOJCHCTBUSA BEIIECTB C
KHUCJIOPOJIOM U YCIIOBUS BO3HMKHOBEHHSI M MpEKpalleHUs ropeHus (moskapa), 03HaKOMJIEHHE C
o0pasiamMu OKCHJIOB M ONHMCAHWE WX CBOWCTB, MOJIYYCHHE, COOMPaHUE, pACIIO3HABAHUE U U3YYCHHE
CBOMCTB BOJOpoJa (TopeHue), B3ammojelcTBHe Bogopoaa ¢ okcumom wmeaud (1) (Bo3mokHO
WCIIOJIb30BAHUE BHJICOMATEpUANIOB), HaOMIOZCHWE OOpa3IOB BEIIECTB KOJWYECTBOM 1 MOIb,
HCCIIeTIOBAaHUEOCOOCHHOCTEN PACTBOPEHUS BEIIECTB C PA3JIMYHON PACTBOPUMOCTHIO, TPUTOTOBJICHUE
pPacTBOPOB € OMpPEEIEHHONM MacCOBOW JOJIEW PACTBOPEHHOIO BEUIECTBA, B3aUMOJCHCTBUE BOJBI C
MeTauTaMu (HaTpreM U KajbiieM) (BO3MOKHO HCITOJIb30BaHHE BHICOMATEPHAIIOB), UCCIICIOBAHUE
00pa3l0B HEOPraHMYECKUX BEIIECTB PA3IUYHBIX KJIACCOB, HAOIIOJEHHME HM3MEHEHUs OKPaCKH
MHIMKATOPOB B PacTBOpax KUCIOT W IIENOYCH, n3ydeHue B3aumoseicTBust okcuma meau (I1) ¢
pacTBOPOM CEpPHOM KHCJIOTHI, KHCJIOT C METalaMHu, peaKUuid HEeWTpaau3aluu, IMOJTy4eHUe
HEpPACTBOPUMBIX OCHOBAHMIA,

BBITCCHCHHUE OOHOI'0O METaljla APYyruM M3 pacTBOpa COJIH, pCIICHUC SKCIICPUMCHTAJIBHBIX 3a/1a4 I10
TeMe «BakHeHIme Ki1acchl HEOPraHN4YCCKUX COCI[HHGHI/Iﬁ)).

IMepuoauyeckuii 3akoH u Ilepuomuyeckass cucreMa XHUMHYECKHX 3JIE€MEHTOB
.. MenpeseeBa. CtpoeHne aTtoMoB. XHMHYeCKas CBA3b. OKHUCIUTEIBHO-

BOCCTAHOBUTEC/IbHbBIC PCAKIITNHA
[lepBpie MOMBITKH KIACCU(PUKAIUU XUMHUYECKUX 31eMeHTOB. [loHsATHE O Tpymnmax CXOJIHBIX
AJIEMEHTOB (ILIEJOYHbIE U LIEIOYHO3EMENbHbIE METAIUIbl, TaJlOT€Hbl, HUHEPTHBIE ra3bl). DJIEMEHTHI,
KOTOpbIe 00pa3yroT aM(pOTepHbIE OKCHUJIBI U TUAPOKCH/IBI.

Ilepuomnueckuit 3akoH. llepuonnueckass cucrema xumuyeckux snemeHToB .M. Menneneesa.
KopoTtkonepuonnas wu jumHHONEpUoaHass Gopmbl Ileproanyeckoil CHUCTEMBI XMMHYECKUX
anemeHToB JI.1. MenneneeBa. Ilepuoapl u rpynnbl. OU3NYECKUN CMBICH HOPSIAKOBOIO HOMEpPA,
HOMEPOB MEPHUO/IA U TPYIIILI dJIEMEHTA.

Crpoenue aromoB. CocraB aroMHbIX saep. M3oTombl. OnekTpoHbl. CTpOE€HHE HIEKTPOHHBIX
00o0s104ek aToMoB MepBbix 20 xuMudeckux >nemMeHToB [lepuoanueckoii cucrems! .M. Menneneesa.
XapakTepuCTUKa XUMHUUYECKOTO dJEMEHTa Mo ero mnoJjioxkeHuro B Ilepuonmueckoit cucreme [I.M.
Meneneena.

3aKOHOMCpHOCTI/I HU3MCHCHUA paauyca aTroMOB XHUMHYCCKHUX JJICMCHTOB, MCTAJUIMYCCKUX U
HEMETAIUIMYECKUX CBOMCTB 110 Tpyimam U nepruoaam.
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3nauenue llepuomuueckoro 3akoHa u Ilepumoanueckoil cucTeMbl XUMHUEC 3JIEMEHTOB IS

pa3Butusi Hayku U npaktuku. .M. MeHneneeB — y4€HbIM M TpakJaHUH. XMMHUYECKasl CBS3b.
KoBanentnas (mosisipHas 1 HENoJIApHast) CBSI3b.

3HeKTpOOTpI/IHaTCHBHOCTB XHUMHUYECKUX 3JIeMEHTOB. IOHHAs CBS3b.

Crenens okuciieHus. OKHCIUTENIBPHO - BOCCTAaHOBHUTCILHBIC pCaKknuu. HpOHGCCBI OKHCJIICHUA H
BoccTaHoBJIcHUA. OKMCIUTENIN U BOCCTAHOBUTEIIH.

Xumuueckuti dKcnepumerm.
u3ydeHre 0oO0pa3LOB BEIIECTB META/UIOB M HEMETAUIOB, B3aUMOJCHCTBUE TUAPOKCHJA IMHKA C
pacTBOpaMu KHCIIOT U LIEJI0Y€EH, IPOBEICHUE OIBITOB, WIIIIOCTPUPYIOIUX IPUMEPHI OKACIUTEIbHO-
BOCCTaHOBUTEJBHBIX peaKuil (ropeHue, peakliuy pa3iokKeHHs, COEAUHEHNS).

Meosxcnpeomemmuule cesazu

Peanu3zanus MeXIpeIMETHBIX CBA3€H IpPU HM3yYCHWH XMMHUHM B 8 Kilacce OCYIIECTBIISIETCS depes
UCIOJb30BAHUE KaK OOLIMX €eCTECTBEHHOHAYYHBIX IOHATUI, TaK U TOHATHH, SBISAIOIIKXCA
CUCTEMHBIMU JJIS1 OTJENBHBIX IPEAMETOB €CTECTBEHHO- HAYYHOTO LIMKIIA.

OO6mue ecTecCTBEHHOHAYYHBIC TIOHSATHS: HAY4YHBIH (DAaKT, TUIOTE3a, TEOPHS, 3aKOH, aHAIN3, CHHTE3,
Kiaccuukaius, TMepUOTUIHOCTh, HAOIMIOJACHUE, OJKCIEPUMEHT, MOJCIUPOBAaHUE, HW3MEPCHHE,
MOJEIb, SIBJICHUE.

dusnka: MaTepusi, aTOM, IEKTPOH, MPOTOH, HEUTPOH, UOH, HYKJIHI, U30TOIBI, PATHOAKTUBHOCTD,
MOJIEKYJNa, SJIEKTPUUYECKUH 3apsi, BEIIECTBO, TENO, 00BEM,

arperaTHO€ COCTOSIHME BEIIECTBA, Ta3, (PU3WYECKHWE BEJIMYMHBI, CAMHUIBI H3MEPEHHS, KOCMOC,
IUTaHeTHl, 3B€3161, CoJTHIIE.

buonorus: porocunTes, apixanue, buocdepa.

I'eorpadusa: armocdepa, ruapocdhepa, MUHEpabl, TOPHBIE IMOPOJBI, IOJE3HBIE HCKOIAEeMBbIE,
TOTUTUBO, BOJIHBIE PECYPCHI.

Mecto npeamera B 0a3MCHOM Y4eOHOM IJIaHe

s o6s3aTennbHOTO M3y4YeHHsl yueOHOro mpeamera «XUMHs» Ha 3Tare OCHOBHOTO OOIIEro
oOpaszoBaHusi (denepaqbHbId O0a3WCHBIM Y4eOHBIH IUIaH JUIsi 0Opa30BaTENbHBIX YUPEKICHUI
Poccuiickoit @enepanuu otBoaut 140 yacos. B Tom uncie mo 68 yacoB B 8 kiacce, U3 pacuera — 2
y4eOHBIX yaca B HeJIeo.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHMUS ITPOI'PAMMBI 11O
XUMHUHNHA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JImgyHOCTHBIE pPeE3YJIbTaThl OCBOCHUA MPOTrpaMMbl OCHOBHOT'O O6H_ICFO O6pa30BaHI/I$I JOCTUT'AarOTCA B
xXoae O6y‘{eHI/I$I XUMHHU B CAUHCTBC yqe6H0171 1 BOCIIUTATEIIFHOM JAESITEIbHOCTH B COOTBETCTBUH C
TpaAUIIUOHHBIMU pOCCI/II\/’ICKI/IMI/I COUOKYJIBTYPHBIMH UJAYXOBHO-HPABCTBCHHBIMHU ICHHOCTAMM,
IIPUHATBIMUA B O6H_[eCTBe IIpaBUJIaMU 1 HOPMaMHIIOBCACHUS U CHOCO6CTBYIOT nponeccam
CaMOIIO3HaHU, CaMOPAa3BUTHA U counannsaunno6yqafomnxc>1.

JIngyHOCTHBIE PE3YIbTAThI OTPAKAOT TOTOBHOCTH O6y‘-IaIOH_[I/IXC$I PYKOBOACTBOBATHCA CHCTEMOM
ITO3UTUBHBIX HEHHOCTHBIX OpI/IeHTaI_II/Iﬁ " paClIupCHUC OIIbITa ACATCIBHOCTH Ha eé OCHOBEC, B TOM
YHUCJIC B 4aCTH:

1) NAaTPHOTHYCCKOI'O BOCIIMTAHUA
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LICHHOCTHOT'O OTHOIIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY I/IHayLIHOMYH CIIEUIO,

[IOHMMAHUS 3HAYE€HUSI XMMUUECKON HayKHU B )KU3HU COBPEMEHHOT0OOIECTBA, CIIOCOOHOCTH BJIAJIETh
JOCTOBEPHOI HH(pOpPMAIUel 0 MepeIOBBIXJOCTHKEHUSIX U OTKPBITUSIX MHUPOBOM M OTEYECTBEHHOU
XUMMH, 3aMHTEPECOBAHHOCTHUB HAyYHBIX 3HAHUSAX 00 YCTpOHCTBE MUpPA U OOILIECTBA;

2) TPakIaHCKOT0 BOCTIMTAHMS
MIPEJICTABJICHHS O COIMAIBHBIX HOPMAaX M MPABHJIAX MEKINIHOCTHBIX OTHOIICHUIB KOJUICKTHBE,
KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO IMOJIE3HOM, yUeOHO-MCCIIEI0BATENBCKOM,
TBOPYECKOM U JPYyruxX BHAAX JEATEIBHOCTH, TOTOBHOCTHK Pa3HOOOpa3HOM COBMECTHOM
JCSITEIILHOCTH TPH BBITIOJTHECHUN Y4eOHBIX, TO3HABATEIBHBIX 33124, BBITOJTHCHUN XUMUYCCKUX
IKCMIEPUMEHTOB, CO3JIAHUU YUCOHBIXIIPOEKTOB, CTPEMJICHHS K B3aUMOTIOHUMAHUIO U B3aUMOTIOMOIIIH
B MpoIecce ATON yueOHOMU e TeTbHOCTH, TOTOBHOCTH OIICHUBATH CBOE MOBEJCHUE U TIOCTYIIKU
CBOUX TOBApPHIICH C MO3UIUU HPABCTBEHHBIX U TIPABOBBIX HOPM C YIETOM OCO3HAHMSI ITOCIICICTBUI
MTOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 TIO3HAHMS ;

MHPOBO33PDEHUYECKUE IPEACTABICHUS O BEUICCTBE M XMMHMYECKOM pEakUUH, COOTBETCTBYIOIINE
COBPEMEHHOMY YPOBHIO DAa3BUTHSl HAayKH M COCTABIIIOIIME OCHOBY Ui NMOHMMAHMs CYIIHOCTH
Hay4HOM KapTHHBI MHUpA, NPEJICTABICHHS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHs IPUPOIbI,
B3aMMOCBSI35X 4YEJIOBEKa C IMPUPOJHON CPEOH, O POJIM XMMHH B MIO3HAHUU ITUX 3aKOHOMEPHOCTEN;

MMO3HABATEIHbHBIC MOTHBBI, HAIIPABIICHHBIC HA MOJYYEHUE HOBBIX 3HAHUU MO XMUMHUU, HEOOXOIUMBIC
JUIsl OOBSICHEHUs HAOJIFOaeMBIX TPOIECCOB M SBJICHHH, IMO3HABATEIHHOW, HHPOPMAIIMOHHON |
YUTATEIHCKON KYJIBTYPHI, B TOM YHCJIC€ HABBIKOB CAMOCTOSITEIBHONW PaOOTHI C Y4COHBIMU TEKCTAMH,
CIIPaBOYHOM  JIUTEpPATypOil, JOCTYMHBIMHM TEXHHMYECKUMHU CpEACTBAaMU  WH()OPMAITMOHHBIX
TEXHOJIOTHH;

WHTEpeC K OOy4eHWI0O M TI03HAHWIO, JFOO03HATEIHLHOCTh, TOTOBHOCTH M CIIOCOOHOCTh K
caM000pa30BaHUIO0, TMPOCKTHOH W MCCIEAOBATEIbCKON JEATEIBbHOCTH, K OCO3HAHHOMY BBIOODY
HAIPABJIICHHOCTH U YPOBHS OOYYCHHUS B JTATBHEHUIIIEM;

4) dopMHpPOBAHUA KYJbTYPbI 310POBbSI:
OCO3HAHHE IEHHOCTU KHM3HU, OTBETCTBEHHOI'O OTHOLICHHS K CBOEMY 3J0POBBIO, YCTAHOBKH Ha
3JI0pOBBIi 00pa3 KU3HU, OCO3HAHUE MOCIEICTBUN U HENIPUSATUE BPEAHBIX TPUBBIUEK (YHIOTPEOICHUS
QJIKOTOJII, HAPKOTHKOB, KypeHHs), HEOOXOIUMOCTH COOJIIOJIEHUS TpaBUI OE30MacHOCTH IpHU
oOpallleHnd ¢ XMMHYECKHMHU BEIECTBAMU B ObITY U pPeajbHOM JKU3HH;

5) Tpya0BOr0 BOCTIMTAHUSA:
HHTEPCC K NPAKTUICCKOMY U3YUYCHHUIO HpO(I)GCCI/Iﬁ U Tpyda pas3]If4HOI0 poaa, YBaXXCHUC K TPYAY U
pe3yibTaTaM pr,HOBOﬁ JACATCIIbHOCTH, B TOM YHUCJIC Ha OCHOBC INIPUMCHCHUSA IIPCAMCETHBIX 3HAaHUU
110 XMMHH, OCO3HAHHBIA BBI60p HH,HHBH,HyaHLHOﬁ TPACKTOPHH IIPOAOJDKCHUS O6pa30BaHI/I$I C y‘IéTOM
JIMYHOCTHBIX HHTCPCCOB U CIIOCOOHOCTH K XHUMHH, O6H.[€CTB6HHBIX HHTCPCCOB U HOTpC6HOCT€I>i,
YCHCMHOﬁ HpO(l)GCCHOHH.J'ILHOI’I ACATCIIbBHOCTU W Pa3BUTHUA HCO6XO,Z[I/IMBIX YMeHI/IP’I, T'OTOBHOCTbH
aZlanTHpOBaThCs B PO(ECCHOHANBHOM cpere;

6) IKOJIOrH4eCKOro0 BOCIIUTAHMS
J3KOJIOTHUYECKHU L(enecoo6pa3Hoe OTHOIICHHUEC K IPUPOAC KAK HCTOYHHUKY XKU3HU Ha 3CMJ'IC, OCHOBC
eé CYIIECTBOBAHUs, TIOHUMAHNEC ICHHOCTH 3I0POBOT0 U 0e30IacHoro 06pa3a JKHU3HHU, OTBECTCTBCHHOC
OTHOIIICHUE K CO6CTBCHHOMy q)I/ISI/I‘IeCKOMy U TNCUXUYCCKOMY 3O0POBbIHO, OCO3HAHUC LCHHOCTU
CO6J'IIO,Z[CHI/I$I IIpaBUJI 0€e30IacHOro IMOBCACHUA TIpU pa60Te C BCIICCTBAMHU, a TAKKC B CUTyallUAX,
YrpoXKaromux 3J10pOBbIO NKU3HHA HIOﬂCﬁ;

CIIOCOOHOCTHU NPpUMCHATH 3HAaHHA, TIOJIy4aCMbIC npu HU3Y4YCHHUU XUMUH, IJIS1 pCHICHUA
3aaa4, CBA3aHHBIX C OKp}I)KaIOU_ICﬁ HpHpOZ[HOﬁ CpC,Z[OfI, AJI1 TOBBIMICHUA YPOBHS 9KOJIOTHIECKOM
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KYJIBTYPBI, OCO3HaHUsI TJI0OATHHOTO XapakTepa 3KOJOTHYECKHX MpoOiIeM u )}'TeI/I WX pEIIeHUs

IIOCPEACTBOM METOJOB XUMHHM, IKOJIOTMYECKOIO MBIIUICHHs, YMEHUs PYKOBOJCTBOBATHCS UM B
[I03HABATEIbHOW, KOMMYHUKATUBHOM U COLIMAJIBHON ITPAKTHKE.

METANPEAMETHBIE PE3YJIBTATbBI

B cocraBe  MmerampeAMETHBIX — pE3yJAbTaTOB  BBIACJAIOT  3HAUYMMBbIEIA (POPMUPOBAHUS
MHPOBO33pEHUs OOLICHAYYHbIE IOHATUS (3aKOH, TEOpHs, NPHUHLMI, TUIOTe3a, (akT, CHCTEMA,
IIPOLIECC, IKCIEPUMEHT U JAPYroe.), KOTOPbIE HCHOJb3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX
IpeaIMeTax U MO3BOJISIIOT HA OCHOBE 3HAHUM U3 3TUX IPEIMETOB (OPMHUPOBATH IPEJICTaBICHUE O
LEJIOCTHOM HAy4HOW KapTUHE MHpa, U yHUBEpCalbHble y4eOHble NEeMCTBUS (IO3HaBaTEIbHbIE,
KOMMYHHMKaTHBHbBIE, (PETYJISTUBHBIE), KOTOpBIE obecreynBaroT ¢dopMupoBaHue
TOTOBHOCTH K CaMOCTOSATEIBHOMY INIAHUPOBAHUIO U OCYIIECTBICHUIO YU€OHOMU AEATEIBHOCTH.

ITo3naBaTe/ibHbIE YHUBEpPCAJIbHbIE YUeOHbIEe AeiiCTBHS

Ba3oBble JJornueckue feiicTBHA:

YMGHI/IX HNUCITIOJIB30BaTh HpI/IéMI)I JIOTUYCCKOTO MBIIJIICHUA HpI/I OCBOCHHNU 3HaHI/II711 paCKpI)IBaTI)
CMBICJI XUMHNUYCCKUX HOHHTHI)’I (BI)I,ZIGJ'ISITB nux xapaKTepHLIe HpI/ISHaKI/I, YCTaHaBJ'II/IBaTI) B3aMOCBA3b
(o} prrI/IMI/I HOHSITI/ISIMI/I), HCIIOJb30BaAThH IIOHATUA OJIA 06T)$ICHGHI/I$I OTOCIBHBIX Q)aKTOB nu
ﬂBJ'IGHI/II\/’I, BI)I6I/IpaTI) OCHOBAHUA " KpI/ITepI/II/I JJIA KHaCCI/I(i)I/IKaHI/II/I XUMHUYCCKUX BCIICCTB H
XUMHUYCCKUX peaKI_[I/If/'I, YCTaHaBJIMBaTb IPUYUHHO-CICACTBCHHBIC CBA3W MCKIY O6L€KTaMI/I
M3Y4YEHUs, CTPOUTH JIOTHUECKHUE PACCYXKICHUS (MHIYKTUBHBIC, ACTYKTUBHBIC, TI0 aHAJIOTHH), ACTIaTh
BBIBO/JIBI U 3aKJIFOUCHU S,

yMEHHE MpPUMEHSTh B TMpollecce TIO3HAHMUA TOHATUSA (MIpeIMETHhIE M MeTalpeaMeTHbIE),
CUMBOJINYECKHE (3HAKOBBIE) MOJEIH, HCIOJb3yeMble B XUMHUH, MPeoOpa3oBbIBATh IIHPOKO
MpUMEHSeMble B XUMHUHU MOJENbHbIE MPEICTaBICHHUS — XUMHUYECKHI 3HaK (CMMBOJI DJIEMEHTA),
XuMHueckas Gopmyna U ypaBHEHHE XUMUYECKOMpeakuu — MpHU peleHuH y4eOHO-T03HABATEIbHbIX
3a/1a4, ¢ y4€TOM 3TUX MOJENBHBIX IPEJICTABICHUN BBISBIATH M XapaKT€PU30BaTh CYIIECTBEHHBIE
MPU3HAKU U3yYaeMbIX OOBEKTOB — XMMHUECKUX BEUIECTB U XUMHYECKUX PEaKI[1ii, BBISBIATH OOIIHe
3aKOHOMEPHOCTH, NMPUYMHHO-CIICCTBEHHbIE CBS3M M IMPOTUBOPEUHs B H3Yy4aeMbIX Ipolieccax U
SIBIICHUSIX.

ba3oBble ucciegoBaTejIbckue 1eHCTBUA .

YMCHHEC HCIIOJIb30BATH IOCTABJICHHBIC BOIIPOCHI B KaUCCTBC HMHCTPYMCHTA IIO3HAHUA, 4 TAKXKC B
Ka4u€CTBEC OCHOBBI IJIA (1)OpMI/Ip0BaHI/I$I TUIIOTE3bl IIO IMPOBCPKE IPABHIIBHOCTH BBICKA3bIBACMbIX
CY)KJICHUH;

HpI/IO6p€TeHI/IC OmblTa II0O INIAHUPOBAHUIO, OpraHu3aliikp U  MPOBCACHUIO YUCHUYCCKUX
OKCIICPUMCHTOB, YMCHUC Ha6J'IIO,Z[aTL 3a XO0OOM IIponecca, CaMOCTOSATCIILHO IIPOTHO3UPOBATH €Io
pe3yJIbTarT, (I)OpMy.]'II/IpOBaTL O606H.[CHI/I$I U BBIBOJbBI IO PpE3yjibTaTaM HpOBCI[éHHOI‘O OIIbITA,
nCcCjaca10BaHusA, COCTABJIATH OTYET O nponenaHHoﬁ pa60Te.

Pabora ¢ unpopmanmueii:
yMeHHUe BbIOMpAaTh, aHAJIU3UPOBATh U MHTEPIPETHPOBATH MHPOPMALIMIO PA3IUYHBIX BUAOB U (HOpM
NpEACTaBJICHUA, TIIOJIYHYaCMYI0 U3 PpPa3HbBIX HUWCTOYHHKOB (Haquo- MNOITyJIApHAasA JIUTEpaTypa
XUMHUYCCKOTO COACPIKaHUA, CIIPABOYHBIC HOCO6I/IH, PECYPChI I/IHTepHCTa), KPUTHYCCKN OLCHHUBATH
MPOTHBOPEUYUBYIO U HEIOCTOBEPHYIO HHPOPMAIIHIO;

YMCHHUEC MNPUMCHATH Pa3JIMYHbBIC MCTOIABI U 3alpOChl IPU TIOUCKE U 0T60pe I/IH(I)OpMaI_II/II/I n
COOTBCTCTBYHOIIIUX IAaHHBIX, HeO6XO,Z[I/IMLIX JJIs BBIIIOJTHCHUA y‘{C6HHX U ITI03HaBaTCJIbHbBIX 3aJa4d
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OTIPENCIEHHOTO THUMA, MPHOOPETEeHHWE OMbITa B O0JIACTH WCIOJH30BaHUS HH(OOPMAIMOHHO-

KOMMYHHKATHBHBIX TEXHOJIOTHH, OBJAJICHUE KYJIBTYPOH AKTHBHOTO HCIIOJIb30BAHUSI Pa3IHUHBIX
MTOUCKOBBIX CUCTEM, CAMOCTOSTEIHHOBBIOMPATH ONTHUMAIIEHYIO (POPMY TIPECTABICHUS HHPOPMAITUU
Y WUTIOCTPUPOBATH PEIllaeMbIe 3aJa4l HECIIOKHBIMU CXEMaMU, AHarpaMMaMHu, APYruMu (Gopmamu
rpaduKuy X KOMOUHAIUSAMU;

YMEHHE UCIO0JIb30BATh U aHAIM3UPOBATh B IIpoLeccCe YUEOHOW M UCCIIE0BATENbCKOM 1EATEIbHOCTH
I/IH(i)OpMaIlI/IIO O BJIMAHUHW TPOMBIIIIICHHOCTH, CCJILCKOI'O XO3SMCTBA U TPaHCIIOPTa HAa COCTOSHHUC
OKpYKarolel TPUPOAHOMN CpeIbl.

KOMMyHHKaTI/IBHLIe YHUBEPCAJIbHBIC yqeﬁnble I[eﬁCTBHﬂ:
YMEHHE 337aBaTh BOIPOCH! (B X0/ AUaora u (Wim) AUCKYCCHH) 10 CYLIECTBY 00CYK/1aeMOil TEMBI,
(hopMyIUpOBaTh CBOM MPEJIOKEHUSI OTHOCUTENIHLHO BBIOTHEHUS TTPEATIOKEHHOM 3a/1a4u;

HpI/IO6pCTCHI/I€ OIlbITa MPE3CHTAIIMHU PE3YJILTATOB BBINIOJIHCHUA XHUMHWYCCKOI0 OSKCIICPUMCHTA
(JtabopaTtopHOTO OIBITa, JTAOOPATOPHOW PabOTHI MO HCCIEAOBAHHIO CBOWCTB BEIIECTB, Y4eOHOTO
MIPOEKTA);

3aMHTEPECOBAHHOCTh B COBMECTHOM CO CBEPCTHHKAMH TO3HABATEIBbHOW M MCCIEN0BATEIIbCKON
NESTETPHOCTH TIPU PEIICHHH BO3HUKAIONIMX TPOOJEeM Ha OCHOBE yu€Ta OOIMX HHTEPECOB |
COTJIacOBaHUs MO3UIMH (0OCYyXIeHHsl, 0OMEH MHEHUSMH,

«MO3TOBBIE IITYPMbI», KOOPJIUHAIUS COBMECTHBIX JIEHCTBUM, ONpEeIEHNE KPUTEPUEB MO OLEHKE
KayecTBa BBIMOJIHEHHOMN paboThl U Ipyrue);

PeryasitTuBHble yHUBeEpPCaJbHbIe y4eOHbIC AeHCTBUMA:
YMEHHE CaMOCTOSITENIbHO OMNPENEeNATh e  JeATeNbHOCTH, IUIAHUPOBATh, OCYIICCTBIIATH,
KOHTPOJIUPOBATh M TIPU HEOOXOIUMOCTH KOPPEKTHPOBATH CBOIO JESITEIBHOCTD, BRIOUPATh Hanboee
3¢ dexTuBHBIEC CITOCOOBI pelieHus] YICOHBIX U TTO3HABATEIBHBIX 3a7]a4, CAMOCTOSITEIIBHO COCTABIIATh
WA KOPPEKTUPOBATH MPEIJIOKEHHBIA aJrOPUTM JICUCTBUUA MPU BBINOJHEHUHM 3aaHUl C Y4ETOM
MOJTydCHUsT HOBBIX 3HAHMW 00 W3ydaeMbIX OOBEKTax — BEUIECTBAX W PEaKIHIX, OICHUBATh
COOTBETCTBHUE TOJYYEHHOTO PE3ybTaTa 3assBICHHON IIEJIM, YMEHUE UCIIOIb30BaTh U aHAIN3UPOBAThH
KOHTEKCTHI, ITpeJyIaraeéMbic B yCJIOBHHU 3a[aHUH.

INPEAMETHBIE PE3YJIBTATHI

B cocraBe mpenMeTHBIX pe3yibTaTOB IO OCBOCHHUIO 00S3aTENbHOTO COAEPIKAHUS, YCTAaHOBJICHHOTO
naHHOU (henepanbHON paboueld MpPOrpaMMoil, BBIAENSIOT: OCBOCHHBIE OOYYaIOIIMMHUCA Hay4dHBIC
3HAHUS, YMEHHS U CHOcoObl JecTBUid, crneunduyeckue s MPeAMETHONH 00IacTH «XUMUs»,
BUJIBI JICATEIBHOCTU IO TMOJIYYEHUIO HOBOTO 3HAHMS, €ro MHTEpIpEeTalud, MpPeoOpa3oBaHUIO U
MPUMEHEHHIO B PA3IIMYHBIX YIEOHBIX U HOBBIX CUTYaIHsX.

K xoHuy oOydeHus B 8 kJiacce mpeiMeTHbIE Pe3ysbTaThl Ha 0a30BOM YPOBHE JOJIKHBI OTPakaTh
C(OPMHUPOBAHHOCTh y OOyUAIOIUXCA YMEHHIA:

- PACKpbBIBATb CMBICII OCHOBHBIX XHUMHWYCCKUX TMOHSITH: aToOM, MOJICKYIIA, XHMHUYECKHMN OJICMCHT,
mpoCTOC BCHICCTBO, CJIOKHOC BCHICCTBO, CMECH (O,[[HOpO,Z[HaSI u HeOI[HOpOI[HaSI), BaJICHTHOCTD,
OTHOCUTCIIbHAsA aTOMHAasA U MOJICKYJISIpHAd MaccCa, KOJIMYCCTBO BCUICCTBA, MOJIb, MOJISIpHAA Macca,
MaccoBasg OO0 XHMHYCCKOIO OJCEMCHTAa B COCIHMHCHHU, MOJ'ISIpHBIﬁ 06’béM, OKCHJ, KHCJIOTa,
OCHOBAHHUC, COJIb, OJICKTPOOTPULATCIBHOCTb, CTCICHb OKUCICHUA, XHUMHNYCCKAs pCaKNus,
KJ'IE[CCI/I(I)I/IKE[I_II/ISI peakunﬁ: pCakiiun COCAMHCHUA, PCAKIUU PA3JIOKCHUA, PCAKIUH 3aMCIICHU,
pCaknuunu O6MeHa, 9K30- U 3HAOTCPMUYCCKHEC PCAKIUU, TEIJIOBOM B(I)(I)CKT pcakuuun, AApo aroma,
BHCKTpOHHLIﬁ clioi aToMa, aToOMHasd Op6I/ITaHB, paaunyc atroma, XUMHUYCCKasA CBA3b, NOJIApHAA U
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HEIIOJIIpHAs KOBAJIEHTHAsA CBsA3b, MOHHAS CBA3b, MOH, KaTUOH, aHUOH, pacTB ﬂ, MaccoBas I0jd

BelllecTBa (MPOLICHTHAs! KOHIEHTpPAIIUs) B paCTBOPE;

- WUTIOCTPUPOBATH B3aUMOCBSA3b OCHOBHBIX XUMHUYECKUX IOHATHM U IPUMEHATH T INOHATHUS IIpU
OIIMCAaHUU BEILECTB U UX IPEBPALLCHUN;

- HCMOJb30BaTh XUMHUYECKYIO CHUMBOJIMKY JJisi COCTaBieHUs (OPMYJT BEIIECTB M YpaBHEHHI
XUMHYECKUX PEAKLIMI;

- OMNpeAeNATh BAJCHTHOCTb aTOMOB JJIEMEHTOB B OWHAPHBIX COCAMHEHHSX, CTEIEHb OKHCIICHUS
9JIEMEHTOB B OMHApHBIX  COCAUHEHUAX, NPUHAMICKHOCTh  BELIECTB K OMPEACIEHHOMY
KJIacCy COCJMHEHUH 1Mo QopmyiaM, BHJI XUMHUYCCKOW CBsi3M (KOBAJICHTHAas W WOHHAs) B
HEOPraHUYECKUX COCTMHCHUSIX;

- packpsiBath cMmbica Ilepuommueckoro 3akona J[.M. MenneneeBa: JeMOHCTPUPOBATH MIOHUMAHHE
MEPUOJINYECKON  3aBUCMMOCTH CBOWMCTB XHMHUYECKHX JJIEMEHTOB OT UX IIOJOXKEHUA B
[Iepnoanueckoil cucreMe, 3aKOHOB COXPAaHEHHMsS MacChbl BEIECTB, IOCTOSHCTBA COCTaBa,
aTOMHOMOJIEKYJISIPHOTO YY€HHUs, 3aK0OHa ABOTaJipo;

OTMCHIBATh M XapaKTepu3oBaTh TaOnuuHylo (opmy lleproanueckoit cucTeMbl XMMHUYECKUX
AIIEMEHTOB: Pa3IUyaTh MOHATHUS «TJIaBHasg noarpynna (A-rpymnmna)» u

«mmobounass moarpynma (b-rpymma)», mansie u OOJbBIINE TEPHOJIBI, COOTHOCHUTH O0O03HAUCHHS,
KoTopble wuMmeroTcss B Tabmuue «llepuognueckas cucrema xumuueckux anementoB JU.
MenneneeBay ¢ 4UCIOBBIMU XapaKTEPUCTUKAMU CTPOEHUSI aTOMOBXHMMUYECKUX AJIEMEHTOB (COCTaB
U 3apsj sizipa, 001ee YUCio MEKTPOHOB U paclpeesieHUe X M0 AIEKTPOHHBIM CIIOSIM);

KJIaccu(UIIMPOBATh XUMHUECKUE 3JICMEHTBI, HEOPraHUYECKUE BEIIECTBA, XMMUYECKUE peakmuu (10
YUCTy W COCTaBY YYACTBYIOIIMX B PEAKIIMU BEIIECTB,IO TEMIOBOMY YD PEKTY);

XapaKTepu30BaTh (OMHUCHIBATh) OOIIME XUMHUYECKHE CBOWCTBA BEIIECTB pPA3JIUYHBIX KIJIACCOB,
MOATBEPIK/Ias OMHMCAHKWE MPUMEPAMH MOJICKYISPHBIX YPaBHEHUN COOTBETCTBYIOIIUX XHUMHUYECKUX
peaKIuii;

IIPpOrHO3HUpPOBATb CBOMCTBA B€IICCTB B 3aBUCHMOCTH OT HMX KAaUYE€CTBCHHOI'O COCTaBa, BOBMOXHOCTHU
IMPOTEKAHUA XUMHUYCCKUX npeBpameHHﬁ B PA3JIMYHBIX YCIIOBHUAX;

BBIYUCIIATE OTHOCUTCIIBHYKO MOJICKYIIIPHYHO M MOJIAPpHYHO MacCCbl BCHIECTB, MAaCCOBYHO [JOJIIO
XUMHWYECKOI'O 3JICMEHTA I10 (bOpMYJ'IC COCAMHECHUA, MAaCCOBYIO JOJIKO BC€IIECTBA B paCTBOPE,

IIpOBOAUTDH paC‘IéTH I10 YpaBHCHHIO XUMHYECKOM pE€aKuuu;

-IIPUMEHATh OCHOBHBIE OTEpAIlMU MBICIUTEIBHON JEeSITeNbHOCTH — aHAJIW3 M CHUHTE3, CPaBHEHUE,
000011IeHne, cucTeMaTH3aIuIo, Kiaccu(UKaluio, BhISBICHHE MPUYUHHO- CJIEICTBEHHBIX CBSI3EU —
JUIS M3Y4EHUS! CBOMCTB BEIIECTB M XUMHUYECKUX PEAKIINi, ECTECTBEHHO-HAYYHbIE METO bl MO3HAHUS
— HabI0IeHe, U3MEepEHUE, MOICTUPOBaHUE, IKCIIEPUMEHT (peabHbIN U MBICICHHBIN);

- CIIeZI0BaTh MpaBHJIaM MOJIb30BAHUS XUMHUECKOH MOCYI0i 1 TabopaTOpHBIM 000pyIOBaHUEM, a
TaKkKe IMpaBHJaM oOOpalleHHus C BEIIeCTBAMH B COOTBETCTBUUC MHCTPYKIIMSIMU 11O
BBITIOJTHEHUIO JTA0OPATOPHBIX XUMUYECKUX OTIBITOB MO TOTYYEHUIOU COOMPAHHIO Ta3000pa3HbIX
BEIIECTB (BOJIOPOAa U KUCIOPO/a), MPUTOTOBIEHUIO PACTBOPOB C OTMPEEIEHHON MacCOBOM J0Jei
PacTBOPEHHOTO BEIIECTBA, INIAHUPOBATH UIIPOBOAUTH XUMUUYECKUE HKCIIEPUMEHTHI T10
pacrno3HaBaHUIO PACTBOPOB IIEIOYEH U KUCIOT C MOMOIIBI0 HHAWKATOPOB (JJakMycC, peHondTalenH,
METUJIOPAHXK U IPYTHE).
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TEMATHYECKOE IINTAHUPOBAHUE

Pa3nes 1. OcHOBHbBIE NOHATHSI XMMHH (YPOBEeHb aTOMHO-MOJICKYJISIPHBIX NPeACTABJICHMUN)

[Ipenmer xumun. Xumus KaK 4acTh €CTECTBO3HaHUA. BemecTa n ux coricrBa. Uucrteie BemecTsa u
cMecu. MeTo/bl MO3HAHUS B XMMHH: HAONIOJCHUE, dKCTIepuMeHT. [Ipuembr Ge3omacHO# paboThI €
000pyIOBaHNEM U BEIIIECTBAMH.

Uucteie BemectBa U cMecd. CrnocoObl OYMCTKM BEIIECTB: OTCTaWBaHue, (UIBTPOBAHUE,
BBIITAPUBAHUE, KPUCTAIUIM3AIUS, TUCTAIUIIUSA. DU3HUECKUE U XUMUYECKUE SIBJICHUA. XUMUYECKUE
peakuuu. [Ipu3HaKM XUMHUUYECKMX PEAKIMH M YCIOBUS BO3HHUKHOBEHUS M TEUEHUS XUMHUYECKHX
peaKuui.

ATOMBI, MOJIEKYJIBI W HWOHBI. BeniectBa MOJEKYISIPHOTO M HEMOJIEKYJISPHOTO  CTPOECHUS.
Kpucrannumueckue u amopdusie BemiecTBa. Kpucramnudyeckue perieTkd: HOHHAs, aTOMHas H
MoJieKyJsipHas. [IpocTele M CIOKHBIE BEIIECTBA. XMMHYECKHM AeMEHT. MeTauibl U HEMETAJUIbI.
ATomHas enuHunia Maccbl. OTHOCHTENbHas aTroMHash Macca. SI3bIK XUMHH. 3HAKH XUMHYECKHUX
JJIEMEHTOB. 3aKOH TIIOCTOSIHCTBAa COCTaBa BeIIeCTBA. XuMHU4eckue Qopmynbl. OTHOCUTENbHAs
MOJIEKYyJIsipHasi macca. KadyecTBEHHBI M KOJMYECTBEHHBIN COCTaB BEIIECTBA. BBIUHCICHHS TIO
XUMUYeCKUM (popmynaMm. MaccoBast 10J1s1 XHMHYECKOTO JIEMEHTA B CJIO’KHOM BEIIECTBE.

BanentHocTh xuMHUeckux syeMeHToB. OrpeneneHne BaJIEHTHOCTH 3JEMEHTOB 1o (opMynaam
OunHapHbIXx coeauHeHuil. CocTaBiieHHEe XUMUYECKHX (GOpMyl OMHAPHBIX COEAMHEHMH IIO
BAJICHTHOCTH.

ATOMHO — MOJIEKYJISIpHOE Y4UeHHE. 3aKOH COXpaHEHHS Macchl BemecTB. JKu3Hb U aesaTenbHocTh M.B.
JlomoHocoBa. XuMUYECKUE ypaBHEHUS. TUTIBI XUMUYECKUX PEAKIUM.

Kucnopon. Haxoxnenue B mpupone. [lomydenne kucinopoaa B 1ab0paToOpuy M MPOMBIIIJICHHOCTH.
du3nyeckue U XUMUYECKue cBoMcTBa kuciopona. ['openue. Okcuppl. [lpuMeHeHue Kuciopona.
KpyrosopoTt kucinopona B npupoae. O30H, aioTponusi Kucjaopoaa. Bo3ayx u ero cocras. 3anura
aTMOC(hepHOTO BO3IyXa OT 3arps3HECHUM.

Bonopon. Haxoxnenue B mpupoze. Ilomyuenue Bomopoaa B j1abopaTOpuu M MPOMBIILIEHHOCTH.
Ouznyeckue U XUMHYECKHUEe CBOICTBa BoJoposaa. Bonopoa — BoccTranoBuTenb. Mepbl Oe3omacHOCTH
pu pabote ¢ BogopoaoMm. [Ipumenenue Bogopoa.

Bopga. MeTtoanl OIIPCACJICHUA COCTaBa BOJAbI — aHAJIU3 U CUHTC3. dusndyeckue CBOMCTBa BoJbl. Bosa B
Ipupoac u CIIOCOOBI €€ OYUCTKH. Aapaunﬂ BOJIbl. XMMHYECKHE CBOMCTBA BOJbI. HpI/IMeHeHI/Ie BOJBbI.
Bopga — PaCTBOPHUTCIIb. PaCTBOpI/IMOCTB BelIeCTB B BojAe. MaccoBast J0Js pPaCTBOPCHHOI'O BCIICCTBA.

KonmuecTBeHHBpIe OTHOIIECHUA B XUMUH. KoiandecTBO BemiecTBa. MoJIb. MOHHpHaﬂ Macca. 3aKoH
ABOFa,Z[pO. MOJIHpHBIfI 00beM razoB. OTHOCUTEIIBHAS IIOTHOCTH Ta30B. O0beMHEIC OTHOIIICHHUS Fa30B
IIpHU XUMHYCCKUX PCAKIUAX.

Baxwueiinne Kinacchol HCOPraHn4CCKUux COCIUHEHUH. OKCI/II[HZ COCTaB, KJIaCCI/I(l)I/IKaI_II/I}I. OcCHOBHBIC B
KHUCJIOTHBIC OKCHABI. HOMeHKJ'IaTypa OKCHIO0B. PU3NYECKUE U XUMHUUYECKUE CBOﬁCTBa, MOJIYYCHUC U
MMPUMCHCHUEC OKCUIOB.

Iunpokcunel. Knaccudpukanus rugpokcugoB. OcnoBanusi. CoctaB. lllemoun u HepacTBOpUMBbIE
ocHoBaHMs. Homenknarypa. ®duznueckue M XUMHYECKHE CBOMCTBA OCHOBaHuW. Peakums
HelTpanuzanuu. [lonydyeHne u mpuMeHeHne OCHOBaHHUH. AMMOTEPHBIE OKCUIBI U THUIPOKCHU/IBL.
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Kucnotst. Coctas. Knacendukanus. Homenkinarypa. ®usnueckne 1 XUMHYECKHE CBOHCTBA Kueior. Do

DNEKTPOXUMHUYECKUN PsIi METAILJIOB.

Comn. CocraB. Knaccudukamusi. Homenknarypa. dusmdeckue cBoiicTBa coleil. PacTBopuMOCTb
coJiei B Bojie. XUMHUUecKue cBOMCTBa colieil. CriocoObl nmosyyeHus coseit. [Ipumenenue comnei.

I'enermueckas CBA3b MCKAY OCHOBHBIMU KJIaCCaAMH HECOPTraHUYCCKUX COCIII/IHCHHfl.

JdemoncTpanuu. O3HakOMJIEHHE C 00pa3llaMu MPOCTHIX M CIOXKHBIX BemecTB. CrocoObl OYHUCTKH
BCIICCTB: KpHUCTALNIM3alud, AUCTHUILIALMA, XpOMaTOFpa(bI/IfL OHI)ITI)I, MOATBCPIKAAOIINC 3aKOH
COXpaHEHHS MACCHI BEIIECTB.

[Tonyuenue u cobupaHue KUCIOPOIa METOJOM BBITECHEHHUS BO3AyXa M BoJbl. OnpeaeneHue cocraBa
Bo3nyxa. Konnekyus negpmu, kameHno2o y2is u npooykmoe ux nepepadomxiu.

[Tomyyenne Bozopona B ammapare Kwuma, mpoBepka BOIOpOJa Ha YHUCTOTY, TOpPEHHE BOJOPOJA,
coOupaHue BOJAOPOJIa METOJIOM BBITCCHCHHUS BO3/TyXa U BOJIBL.

Anamus Boapl. CHHTES BOJEL.

3HAKOMCTBO C 0Opa3iamMu OKCHJIOB, KHUCIIOT, OCHOBAHHM U cosieil. HeliTpanuzamus ménoun KUCIOTO
B HpI/ICYTCTBI/II/I I/IHI[I/IKaTopa.

JlabopaTopHble onbIThI. PaccMOTpeHHE BEIIECTB C Pa3IMUHBIMH (DU3UIECKUMH CBOMCTBAMH.
Paznenenne cmecu ¢ momonipto Maruuta. [IpuMepsl pu3nyeckux U XMMUYECKUX sIBJICHHH. Peakiumy,
WJUTFOCTPHUPYIONTHNE OCHOBHBIC MPU3HAKK XapaKTEPHBIX peakinu. Pa3iokeHne 0CHOBHOTO KapOoHara
Menu (I1). Peakmus 3aMerieHnst MeIu xKeae30M.

O3HakomieHHE C 00pa3liaMu OKCHJIOB.

B3aunmonerictBue Bosmoposaa ¢ okcuaoM meau (11).

OMBITHI, MOATBEPXKIAIONTNE XUMUYECKHNE CBOMCTBA KUCIIOT, OCHOBaHHUH.
IIpakTHyeckue padoTbl

e IlpaBuna TexHMKH O€30MACHOCTH MpH paboTe B XMUMHYECKOM KabuHere. O3HAKOMIICHHE C
n1abopaTopHBIM 000PYIOBAHUEM.

e Oumncrka 3arps3HEHHON NOBAPEHHOM COJIN.

o [losydyenue u cBOMCTBA KUCIOPOAA

o [lomydyenue BOAOpPO/A U U3YUEHHUE €TO CBOUCTB.

e IlpuroroBiieHre pacTBOPOB COJIEM C ONpeAcIEHHON MacCOBOM J10Jied pacTBOPEHHOTO
BEILIECTBA.

e Pemenue »skcnepuMEHTaNbHBIX 3adad MO TemMe «OCHOBHBIE KIJIACCHI HEOPraHMYECKHX
COEIMHEHUI.

PacuerHnsbie 3agaun:
Brruncnenue 0THOCUTENBHON MOJIEKYIISIpHOI Macchl BemiecTBa mo Gpopmyne. Boraucnenue MaccoBoit
JIONTA DJIEMEHTa B XMMHUYECKOM COCIMHEHHH. YCTaHOBIIEHHWE TpocTeimeld (GopMynbsl BEIIECTBA IO

MAaCCOBBIM A0JISAM 3JICMCHTOB.

HaxoxxaeHne MaccoBOM J0JIH paCTBOpéHHOFO BCIICCTBA B PpacTBOPC. Brlunciaenue Macchl
paCTBOpéHHOFO BCIICCTBA U BOABI AJId IPUTOTOBJICHUA PACTBOPA onpenenéHHoﬁ KOHLICHTpAalunu.
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OOBEMHBIC OTHOIIEHUS Ta30B MPH XUMHYECKUX PEAKIIUIX.

Brruncneaus no XUMHYECKUM YpaBHCHUAM MAcCChI, O6’béMa U KOJIMYECTBA BCIICCTBA OJHOI'O H3
MNPOAYKTOB PpCaKluu 110 MaAcCCC HCXOAHOro BCHICCTBA, O6’béMy HJIM KOJIMYCCTBY BCHICCTBA,
COAEPKAIIETO OMPEAEHEHHYIO JIOII0 PUMECEH.

Pasznen 2. Ilepuoguveckunii 3aKoH U NMEPUOAUYECKAsT CHUCTeMa XUMHYecKHX jiemeHToB JI.U.
MenpeneeBa. CTpoeHue aroma.

[lepBple mMONBITKM KJIACCU(UKALKUKM XUMHUYECKUX »3jieMeHTOB. lloHsATMe o rpynmax CXOJHBIX
2JIEMEHTOB. EcTecTBEHHBbIE ceMENCTBA IIEJIOYHBIX META/NIOB M TajJoreHoB. biaroponHbie rassbl.
[Iepnognueckuin 3axon J[.M.MenneneeBa. llepuomuyeckas cucremMa Kak €CTECTBEHHO — HAy4dyHOE
KJIacCU(pUKaUsl XUMUYECKHX OdJIeMeHTOB. TabmuuHass Qopma mpencTaBieHHs] KIacCHU(PUKAIUU
XUMHUYECKUX 3neMeHToB. CTpykTypa Tabmuusl «llepuonnyeckas cucteMa XMMUYECKHX 3JEMEHTOB
J.. MenaeneeBa» (kopotkast hopma): A- u b- rpynmsl, nepuoapl. DU3NUYECKU CMBICT TTOPSIKOBOTO
3JIEMEHTa, HOMepa Meprojia, HOMepa rPYMIbI (715 3JIEMEHTOB A-TPYII).

Crtpoenue atoma: siApo M dJeKTpoHHas o0ojouka. CocTaB aTOMHBIX siIEp: MPOTOHBI U HEHUTPOHHI.
M3oTonbl. 3apaa aTOMHOTrO sigpa, MacCOBOE YMCIIO, OTHOCHTENbHAs aTtoMHas Mmacca. CoBpeMeHHas
(bopMyTUpPOBKA MOHATUS «XUMHUYECKUH STIEMEHT.

DOnekTpoHHas 000J0YKa aToMa: MOHATHE 00 SHEPreTHYEeCKOM YpPOBHE (RJIEKTPOHHOM CJIOE), €ro
€MKOCTH. 3allOJHEHHE JJIEKTPOHHBIX CIOEB y aTOMOB 3JIEMEHTOB IIEPBOTO — TPETHETO IEPHOJIOB.
CoBpemeHHas (HOpMYIHPOBKA MEPUOJTIECKOTO 3aKOHA.

3HaueHne mnepuoAndeckoro 3akoHa. Hayunwsie noctwxkenuss J.M. MennaeneeBa: wHcCHpaBiCHUE
OTHOCHTEIBHBIX aTOMHBIX MacC, TMpeJACKa3aHUEe CYIICCTBOBAHUS HEOTKPBITHIX JJIEMEHTOB,
MEPECTAHOBKU XUMHYECKHUX 3JIEMEHTOB B mepuoanyeckoil cucreMe. XXus3Hp u nearenbHocTh .U
Meuneneena.

JdemoncTpaumnu:

dusnyecKre CBOMCTBA IMICIOYHBIX METALIOB. B3anmoelicTBue OKCUAOB HATpus, MarHus, ¢ocdopa,
CepBI C BOJIOM, MCCIICIOBAHNE CBOMCTB MOJIYYCHHBIX MPOIYKTOB. B3anMoaeiicTBre HATPHS U Kaaus C
BOJIOM.

Paznea 3. CTpoenne BelecTna.

DJIEKTPOOTPUIIATEILHOCTh XUMHYECKUX O3JE€MEHTOB. (OCHOBHBIE BHJIBl XHMHYECKOW CBS3H:
KOBQJICHTHAs HEIOJISIPHAs, KOBAJICHTHAsl IMOJISIpHAs, WOHHAs. BaJeHTHOCTh AJIIEMEHTOB B CBETE
31eKTpOHHOU Teopuu. CTeneHb okuciaenus. [IpaBuna onpeaeneHus cTeneHe OKUCICHUS 3JIEMEHTOB.

JdeMoHcTpanum:

ComnocTaBjieHue CI)I/I3I/IKO'XI/IMI/I‘IGCKI/IX CBOMCTB COCIMHEHUN C KOBAJICHTHBIMU U HOHHBIMM CBS3SIMH.
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ITonsgrue o
METOIax
MO3HAHUSB
xumuH. UncTeie
BEIECTBA U
CMECH.
CriocoOsbl
pasnencHus
CMeceH.

HayKaMH.
Pa3znuyarh ynCThIE BELIECTBA U CMECH;

OJHOPOJIHBIE M HEOTHOPOIHBIE cMecH. PaznnyaTh

U XUMHYECKHUE

Xumuueckuii
IKCnepumenm:
Jlemoncmpayuu:
3HAKOMCTBO C
XUMHYCCKOMN
MOCY/JIOH,

C TIpaBUJIAMH
paboTHI B
1a00paTOPUH U

SIBJICHUS.

CrenoBaTh aITOPUTMAaM UCIIOJIb30BAHUSIKCIICPH!
METOJI0B —

HaOJIFOICHUS U DKCIIEPUMEHTA.

pueMaMu
oOpareHus ¢
1a00paTOPHBIM
000pynoBaHUEM.
dusznueckue
CBOMCTBa 00pa3IOB
HEOPraHUYECKUX
BEIIECTB —
METAJII0B

HaOGnronath 1 onuckIBaTh 0OBEKTHI IPU IPOBEJIE]
JIEMOHCTPALMA 1 JJAOOPATOPHBIX OIBITOB 110 U3YY
(bu3MUecKUX CBOMCTB BEIIECTB, CHOCOOOB




N HEMCTAJIJIIOB.

\-1—1\,,4‘5. yajdbHax }J(i_r Hast AporpamMma
pasaciICHuA CMECCU BCH_ICCTB POBOJUTHL XUMUY

Croco6 HKCIIEPUMEHTIIPY pa3/ie]IeHuu cMecel (Ha mpume

- MOBAPEHHOM COJIN) B X0J1€

paszen

eHUs

cMeceit

(bunsT

poBaHU

c,

BBITIAPH

BaHME,

JTUCTHUIT

TS,

XpoMmar

orpapu

1).
Jlabopamopn IPaKTHYECKO#t paboTsr Ne 2.
ble Onbvimel: CrnenoBath IpaBuiaM MOJb30BaHUSA XUMUYECKOH 1
W3yuenne u 1ab0paTOPHBIM 000PYTIOBAHUEM, a TAK)KE MTPABUJI:
OIIMCaHMC XUMHUYECKMMH BEIIIECTBAMHB COOTBETCTBUHU C UHC]
(usngecKux IIPU BBITIOJTHEHUH TpakTUYecKoipaboTsr No 1.
CBOWCTB BeicTpanBath pa3BEpHYThIE TUCEMEHHBIEN YCTHBIE
00pasuos onopoi
HEOpraHn4ec Ha nH(opMaIrIo U3 ydeOHUKA U CITPAaBOYHBIX MaT
KHXBCIICCTB. rPaMOTHO HCIOJIb30BaTh U3YYECHHBIN MOHATUNHBI
Wzyqenne anmapaT Kypca XMMUH
croco6oB

paszienieHus cmecei
(c momMo1IBEI0
MarHurTa).
Ilpaxmuueckue
pabomul:

Ne 1. TlpaBuna
paboTHI B
1a00paTOPUH U
MPUEMBI
oOpareHus ¢
1a00paTOPHBIM
00opynoBaHuEM.
Ne 2. Paznenenue
cMmeceil (Ha
npuMepe
OYHCTKH
[IOBApEHHOM
COJIN)




1.2.

BemectBa
XUMHNYCCKUC
peakuuu

n

ATOMBI 1 MOJIEKYJIbl. XUMHUYECKHE
asieMeHTbl. CUMBOJIBI XUMUYECKUX
AEMEHTOB. [IpoCThIE U CIIOXKHBIE
BEIIECTBA. ATOMHO-MOJICKYJISIPHOE
yUE€HHUE.

Xumnueckas popmyna. BaneHTHOCTH
ATOMOB XMMHUYECKHX DJIEMEHTOB.
3aKOH IOCTOSIHCTBA COCTAaBa BELIECTB.
OTHOCHUTENBHAS aTOMHAs Macca.
OTtHocuTenbHAasE MOJIEKYJISIpHAs Macca.
MaccoBast 10J11 XUMUYECKOTO JIEMEHTa
B COEJIMHEHUH.

&
POTHY

~
PA/IbHAA JAUUTdA TTPDUL yYaMva

HpeeNsaTh MPU3HAKN XUMI
peaKkinii, yCIOBUS UX IPOTE
OOBICHATH CYIIHOCTH (pr3n
XUMUYECKUX SBJICHHUH C TOYI
aTOMHO-MOJIEKYJISIPHOTO yU¢
KnaccuduimpoBars Xumuue
peakuu (1Mo YUCIy U COCTal
pearupyronmx u o0pa3yromg
BEILIECTB).

CocraBnsth popmyiibl OUH:
10 BJIGHTHOCTH U OTIPE/ICIIs
1o popMyJiaM BEIIECTB.

KosmmuecTso BemecrBa. Mosb. Monsipaas
Macca. B3auMocBsI3bp KOTUYECTBA, MACCHI U
YHUCiIa CTPYKTYPHBIX €IMHUII BEIIECTRA.
Pacuérter mo GpopmynaM XUMUYIECKUX
COEIUHEHU.

OU3NYECKUE U XUMUYECKUE SBIICHUSI.
XuMHUYecKasi peakius u e€ Mpu3HaKHU.
3aKOH COXpaHEHHUsI MacChl BEUIECTB.
XUMUYECKUE YPAaBHEHUS.
Krnaccudukanus XuMAYeCKUX peakInii
(coenuHeHwMs, pa3noXKeHUsI, 3aMEIICHNUS,
oOmeHa).

Xumuueckuit IKcnepumenm:
Jlemoncmpayuu:

dusndeckue CBOMCTBa 00pa3IoB
HEOPraHMYECKUX BEUIECTB — METAJIOB U
HEMETAJJIOB.

OO0pa3zubl BeulecTB KOJIUYECTBOM 1 MOJIb.
Oduznyeckue sBNeHUs (TUIaBleHUE BOCKA,
TasiHUE JIbJ]a, pacTUpaHueE caxapa

B CTYIKE, KUIIEHUE U KOHICHCAIUs
BO/IbI).

XuMUYecKue siBieHus (TopeHre cBeuw,
MPOKaIMBaHUE MEIHOM MPOBOJIOKH,
B3aMMO/ICIICTBUE COMBI HIIU MeJa

C COJIIHOM KHCTIOTOM).

Habmtoenne npu3HakoB MpOTEKaHUs

PaccraBisats k03¢ hULEHT!
B YPaBHEHUSX XHMHYCCKHUX |
HaOironate 1 onrchIBaTh Of
MPOBEICHUU JEMOHCTPALIHIA
7a00paTOPHBIX OIBITOB.
[TpoBOIUTH BEIYUCIICHUS TIO
XUMHYECKUX COSTMHCHUN 1
XUMHYECKHX PEAKIIUH.
[TpuMeHsTh ecTeCTBEHHO- H:
METO/Ibl TO3HAHUS (B TOM Ul
HaOJIOACHNE, MOJICTUPOBAH
AKCIEPUMEHT U OCHOBHBIE O
MBICIIUTENBHON JeATeIbHOC
(cpaBHEeHUE, KIacCUpUKAIIHL
BricTpauBath pa3BEpHyTbHIE
YCTHBIE OTBETHI C ONIOPOi
Ha nHpopMaIrIo U3 y4eOHH
MaTepUajIoB, FPAMOTHO HCII(
W3yYCHHBIN MOHATUMHBIMAM]
XUMHH
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XUMUYECKUX peaKIuil (pa3iokeHue

caxapa, B3aUMOJICHCTBUE CEPHOI

KUCIJIOTHI C XJIOPUJOM Oapwsi, TIOTydeHHEN
pasnoxenue ruapokcuaa meau (1) mpu
HarpeBaHWH, B3aNMOACHCTBHE

xene3a ¢ pactBopoM cosiu menu (I1).

OnpIThI, WUTFOCTPUPYIOLTNE 3aKOH
COXpaHEeHHS MacCCHI.

Jlabopamopnvie onvimul.

Co3nanne Moaenen MOJIEKyI
(1Iapocrep;KHEBBIX).

Onucanne pU3nYecKUX CBOMCTB 00pa3IoB
HEOPraHMYECKUX BELIECTB —METAIJIOB U
HEMETAJIJIOB.

Hab6monenune ¢puzndeckux (IiaBjieHue BOCKa,
TasiHHE JIbJIa) 1 XUMHUYECKHUX (TOpPEHUE CBEYH,
MPOKAJIMBaHUE METHOMIIPOBOJIOKH) SIBJICHUH.
Habmtonenue u onucanue npu3HakoB
MPOTEKAHUSA XUMUUYECKUX PEaKIUi pa3HbIX
THUIIOB.

Buviuucnenus:

OTHOCHTEIBbHOM MOJ'I@Ky.]'ISIpHOfI MacCcChbI BCIIICCTB,

MOHHpHOﬁ MacCChbl, MaCChl B€IICCTB, MaCChl U
KOJIN4YCCTBA BeIHeCTBa;MaCCOBOﬁ J0JIN
XUMHWYCCKOI'O 3JICMCHTA

1o ¢popmyIe COeMHEHUS;

18
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10 YPABHEHUSAM XUMHUYECKUX PEAKLIAN:

KOJIM4YECTBA, MaCChl BCIICCTBA

10 U3BECTHOMY KOJINYECTBY, MACCe
peareHTOB WX IIPOTYKTOB PEAKLIUH

Hroro no pazpeny

20

Paznen 2. Baxkneiimme NpeacTaBUTEC/IM HECOPraHU4eCKUX BEUIECTB

19
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2.1

Bosnyx. Kucnopoa.
[Tonstue 06
OKCHagax

Bo3snyx — cmech razos. Coctas Bo3ayxa.
Kucnopon — 3neMeHT 1 IpoCcTOE BELIECTBO.
Haxoxnenue kucnopoa

B IpUpo/e, GU3NIECKHUE M XUMUYECKHE
cBolicTBa (peakuuu ropenus). OKCUabI.
[Ipumenenue kucnoponaa. CriocoObl
MOJIy4EHUS KUCIIOpO/a B 1abOpaTOpuu U
npoMbIIUIeHHOCTH. KpyroBopot

Kucaoposa B npupoje. O30H — aoTponHas
Moaubukamus kuciaoposaa. TemnoBoit apdext
XUMHUYECKON peaKIui, TEPMOXUMHUIECKIE
ypaBHEHUS, IK30-

U BHJIOTepMUYECKHe peakuu. TomnamBo:yroib
1 MeTaH. 3arpsi3HeHre Bo3/yXa, YCHIIEHUE
napHuKoBoro dddexra, pazpyiieHue
030HOBOTO CJIOS.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

KauectBeHHOE ompeiesieHne coepxaHus
KHCJIOpO/ia B BO3/yXe

[Tonyuenue, cobupanue, pacrno3HaBaHue

Hcnoap30BaTh XMMUYECKYIO CHMBOJIUKY 4TS
coctaBiieHUsT (POPMYJ BEIIECTB,
MOJICKYJISIPHBIX YPaBHEHUN XUMHUYECKHX
peaKkuui ¢ y4aCTUEM KUCIOpOoAa.
XapaxkTtepu3oBaTh (OIMCHIBATH) COCTaB
BO3/yXa, QU3NUECKUE U XUMUIECKHE
CBOIICTBA KUCIIOPO/IA, CTTIOCOOBI €T0
MOJTy4YEHUs], TPUMEHEHHE U 3HAUCHHE B
NPUPOJIC U )KU3HU YeJIOBEKa.

CpaBHHBATh peaKIUK TOPSHUS U
MEIJICHHOTO OKUCIICHUSI.

OOBSACHATh  CYHNIHOCTH  DKOJOTHYECKHX
npoOsieM, CBSI3aHHBIX C  3arps3HEHHUEM
BO3/lyXa.

CrnenoBath npaBuiiaM 0€30MacHO pabOTHI B
nabopaTopuu MpH UCIOIb30BaHUH
XUMHYECKOH ToCyIbl HOOOPYIOBaHUs, a
TaK)Ke IpaBuiiaM 0OpalleHus C TOPIOYNMHU
BELIECTBAMHU.

HJ'IaHI/IpOBaTB N OCYILICCTBJIATH HA
IMMPAKTHUKEC XUMHUYCCKUEC SKCIICPUMCHTHI,

20
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U U3y4eHHe CBOMCTB kucinopoaa. Habmonenue
B3aUMO/ICHCTBUS BEIIECTBC KUCIOPOJIOM U
YCIIOBHS

BO3HUKHOBCHUS U MTPEKPAIICHUS TOPEHUS
(mosxapa).

Jlabopamopmuwiii onvim:

O3HakoMiieHue ¢ 00pa3amMu OKCHIOB U
ONHCaHNe UX CBOMCTB.

Ilpakmuueckas paboma.

Ne 3. Tonmyuenune u codnpanme
KHCJIOPO/Ia, U3YYECHHE €TO CBOMCTB.
Buiuucnenus:

MOJICKYJISIPHOM MacChl KUCIOPO/Ia U 030HA
Ha OCHOBAaHHUH aTOMHOM MacCChI
XHMUYECKOI0 3JIEMEHTA;

KOJIMYECTBA, MacChl BEIIECTBA

10 YPaBHEHUSM XUMHUUYCCKHX PEAKITUI

MIPOBOJIUTH HAOIIOIEHUS, ETIaTh BBIBOBIIIO
pe3yapTaTaM 3KCIIEpUMEHTa

IIPY TIPOBEJICHUH JIAOOPATOPHBIX OTIBITOBH
IIPAKTUYECKON pabOThI.

BBIUuCIIATh KOJTHMYECTBO BEIIECTBA,

00bEM raza rno Gpopmymnam.

YyacTBOBaTh B COBMECTHOM pabOTEB
rpyIme.

BricTpanBath pa3BEépHYThIE TUCHMEHHBIEH
YCTHBIE OTBETHI C ONIOPOU

Ha MHGOpPMAIUIO U3 y4eOHMKA U CTIPAaBOYHBIX
MaTepUajoB, FPAMOTHO MCIOJb30BaTh
W3y4YCHHBIN MOHATUHHBIAANIIApAT Kypca
XUMHH

2.2

Boaopon. Ilonsitueo
KHCJIOTaX U COJISIX

Bopopon — anemeHT u npoctoe
BelecTBo. Haxoxienue Bojopoaa

B IIPUPOJE, GPU3HUECKHE U XUMUUICCKUE
CBOMWCTBA, MPUMEHEHHUE, CITOCOOBI
noixydyeHusi. KucioTsl U couu.
MonsipHblii 006EM razos. Pacuérsino
XUMHUYECKUM ypaBHEHUSIM.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

[Tonyuenue, cobupanue u

PackpbIBaTh CMBICIT H3y9aeMbIX MOHITHI U
HNPUMEHSTh OTH MMOHITHUS TIPU ONTUCAHUNCBOWCTB
BEIICCTB U UX MPEBPAILICHHI.

Xapaktepru3oBaTh (OIMHUCHIBATH)

(du3nUecKre U XUMUYECKUE CBONCTBA
BOJIOPO/1a, CIIOCOOBI €r0 MOJTY4EHus,
pUMEHEHHE.

Cobupatb npubop A1 NOTYIEHUS

BOJIOpO/Ia.

Hcnoap30BaTh XUMHUECKYIO CUMBOJIMKY

21
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pacro3HaBaHue BOJIOPO/Ia.
B3aumoperictBue Bogopoaa ¢ OKCHAOMMEIN
(.

Jlabopamopmuwiii onvim:

B3anmoaencTBre KUCIOT C METAJIAMHU.
Ilpakmuueckas paboma:

Ne 4. Tlonyuenne u cobupanue BOI0poa,
M3y4YEHHE €TI0 CBOWCTB.

Buiuucnenus:

00bEMa, KOJTMYECTBA BEIIECTBA Ia3arno

€ro U3BECTHOMY KOJINYECTBY BEIIECTBA

WM 00bEMY;

00BEMOB ra3oB MO YPAaBHEHUIO PEaKIuu Ha
OCHOBE 3aKOHA 0ObEMHBIX OTHOIIICHUNTA30B

JUTSL COCTaBJICHHSI (POPMYIT BEIIECTB,
MOJIEKYJISIPHBIX YPaBHEHUN XUMHUUECKHUX
peaKkuuii ¢ ydaCTUEM BOJOPOIA.

BbIyuciste MOJISIpHYIO Maccy BEIIECTB;
KOJIMYECTBO BEIIECTBA, 00BEM Ta3a, Maccy
BEIIECTBA;

[TpoBOAUTH paCUYETHI TIO YpaBHEHUSIM
XUMHUYECKUX PEAKIUI: KOJIMYECTBA, 00bEMa,
MacChl BEIIECTBA MO0 N3BECTHOMYKOJIMYECTBY,
00BEMY, Macce peareHTOB WM MPOTyKTOB
peaKIu.

CrnenoBath npaBuiiaM 6€30MacHON pabOTHI B
1a00paTOPUH MPH HUCIIOJIH30BAHUHT
XUMHUYECKON TTOCYABl HOOOPYIOBaHUS, a
TaKKe MpaBUJIaM O0OpaIICHUs C TOPIOYUMH
BEIIIECTBAMU B OBITY.

[InanrpoBaTh U OCYIIECTBIISATH HA MIPAKTHKE
XUMHYECKHE SKCIIEPUMEHTHI,

MIPOBOJIUTH HAOIIOACHMS, JIETaTh BHIBOIBIIIO
pe3yabTaTam SKCIEpPUMEHTA.

Y4acTBOBaTh B COBMECTHOI paboTe
B TpyIIIe

22
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2.3

Bopa. PactBopsi.
Tlouarue
00 OCHOBaHMAX

dusnyeckue cBorcTBa BoAbl. Boma kak
pacTBOPUTEL. XUMUYECKHE CBOMCTBA BOJBI.
OcHoBaHus.

PackpeiBaTh CMbICH N3y4aeMbIX MOHATHI U

MPUMCHATH OTU IMOHATHUA IIPU OTIMCAaHUHCBOMCTB

BEILIECTB U UX MPEBPALICHUN.
XapakTepru3oBath (pU3NICCKHUE U

Bopna. Pacteopsl. @usnueckue cBoricTBa BoJbl. Bojga kakpacTBopuTenb. XUMUYECKHUE CBOKMCTBA BOJIBI.

OcHOBaHMSL.

Tlongatue

00 OCHOBaHUSAX

23
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PactBopsl. Poisie pacTBOpoB B ipupoe UB
JKN3HU YesoBeka. KpyroBopoT Boibl
B IIpUPOJIE. 3arpsiI3HEHUE IPUPOJHBIX BOJI.
OxpaHa 1 04HCTKA IPUPOIHBIX BOJ.

HaCI)IHIeHHI)Ie 1 HCHACBIIICHHBIC PACTBOPHI.

PacTtBopuMOCTh BeniecTs

B BoJie. MaccoBasi J10J1s BEIIECTBAB
pacTtBope.

Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

PacTBOpeHHe BEMECTB ¢ pa3auyHON
PacTBOPUMOCTHIO.

B3anMonelicTere BOIBI ¢ METAJNIAMUA
(HATpHEM U KaJbIIueM).

HccnenoBanue pacTBOPOB KUCIOT H
HIeJI0YeH C TOMOIIBIO HHIUKATOPOB.
Jlabopamopnvie onvimul UccnenoBanue
0COOCHHOCTEH PaCTBOPEHHMS BEIIECTB C
pPa3IMYHON PACTBOPUMOCTHIO.
[IpuroroBieHue pacTBOPoB

C onpeIeIEHHOM MacCOBOM 10J1ei
PacTBOPEHHOTO BEIIIECTBA.

Ipakxmuueckas paboma
Ne 5. TIpuroTtoBrienue pacTBOpPOB

C OIpeIeIEHHON MacCOBOM J10JIEN
PacTBOPEHHOTO BEIIECTBA.

XUMHYECKHE CBOMCTBA BOJBI, €€ POJIb KaK
pacTBOpUTENIA B IPUPOAHBIX IIpoLEccax.
CocTaBisaTh ypaBHEHUs] XUMUYECKUX PEAKIIUM €
y4acTUEM BOJIbI.

OOBACHATH CYIIHOCTh SKOJIOTUUECKUX
npo0JieM, CBA3aHHBIX C 3arps3HEHUEM
IPUPOJIHBIX BOJI, CHOCOOBI OUUCTKU BOJBIOT
IIpUMecei, MepsI 10 OXPAHE BOJ

OT 3arpsi3HEHUSL.

[InanupoBaTh U OCYIIECTBIATHHA

MPaKTUKE XUMHUUECKHE

AKCIEPUMEHTBHI, TPOBOAUTH HAOIIOCHH S, IENATh
BBIBO/IBI 110 pe3yJIbTaTam

HKCIIEPUMEHTA NPU IPOBEACHUH
71a00PATOPHBIX OTBITOB U MPAKTUYECKOM
paboTHI.

CrnenoBatb npaBuiiaM 6€30MacHOM pabOThI B
nabopaTopuu MpH UCIOIb30BAaHUU
XUMHYECKOH TOCy bl HOOOPYIOBaHUS.
IIpoBOANTH BHIYUCIIEHUS C IPUMEHEHUEM
MOHATHUSA «MAaccoBasi J0JIs BEIIECTBA

B PacTBOPE».

BricTpauBath pa3BEpHYTbIE TUCEMEHHbBIEU
YCTHBIE OTBETHI C OIIOPOH

Ha HH(pOpPMAIHIO U3 ydeOHUKA U
CIPaBOYHBIX MaTEpHAIIOB, TPAMOTHO
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Buviuucnenus:
C UCITOJIB30BAHMEM ITOHATHS «MacCCOBAII0IIS

BCIICCTBA B paCTBOPEC»

HCII0JIb30BATh U3YYCHHBIN TOHATUNHBIN
armapar Kypca XuMuu

24

OCHOBHBIE KJIaCChI
HEOPTaHHYECKUX
COeIUHEHUN

11

Knaccudukarus HeopraHHUeCKIX
coequHeHuit. Oxcunpl. Kimaccudukanms
OKCHJIOB: coJieoOpasyroire (OCHOBHBIE,
KHUCIIOTHBIE, aM(OTEPHBIE) U
HecosieoOpa3zyromre. Homenknarypa
OKCHJIOB. PU3NUeCKHNe U XUMHYECKIE CBOMCTBA
okcuaoB. [Tomyaenne okcuoB. OCHOBaHUS.
Knaccudukarys ocHoBaHUN:IENOYN U
HEPaCTBOPUMBIC OCHOBAHUHI.
Howmenknarypa ocHoBanuil. @u3nyeckuen
XHUMHYECKHE CBOMCTBA OCHOBAHUI.
[TonmydyeHre OCHOBaHUIA.

Kucnotsl. Kimaccudukanust Kucior.
Howmenknarypa kucinot. @usnyeckue u
XHUMHYECKHE CBOMCTBA KUCIIOT. Py
aktuBHOCTH MeTaitoB H.H. bekerona.
[TonmyyeHue KUCIIOT.

Conu. Homenknarypa coneit. usudeckue
U Xxumudeckue coiictBaconueil. [lomyuyenue
COJICH.

I'enetnueckas cBsi3b MEXKAY KllacCaMu
HEOPraHUYECKUX COECTMHEHUM.
Xumuueckuit Ixkcnepumenm:
Jlemoncmpayuu:

KnaccudumnupoBats nzydaemoie
BELIECTBA 10 COCTaBYy U CBOMCTBAM.
CoctaBisaTh GOpMYITBI OKCHAOB, KHCIIOT,
OCHOBaHMH, COJIell M Ha3hIBAaTh NX

10 MEXIYHApOJHOW HOMEHKJIAType.
[IporHo3MpoOBaTH CBOMCTBA BEILIECTB

Ha OCHOBE OOIIMX XUMHUYECKHUX CBOMCTB
M3YYEHHBIX KJIacCOB/TPYII BEUIECTB,

K KOTOPBIM OHU OTHOCSTCSI.

CocTaBisITh MOJIEKYJISIPHBIE YPABHEHUS
peakunii, WITIOCTPUPYIOIINX XUMUYECKUE
CBOMCTBA U CIIOCOOBI MMOJTy4EHUS BELIECTB
M3YYEHHBIX

KJIACCOB/TPYIII, a TaKXKe
MOATBEPKIAIOUIUX TEHETUYECKYIO
B3aUMOCBSI3b MEXKy HUMHU.

[Ipon3BOAUTE BEIYUCIICHUS

10 YPAaBHEHUSIM XUMUUYECKHUX PEAKIUH.
[InanupoBaTh U OCYIIECTBISTHHA
MIPaKTUKE XUMHUUYECKHE

AKCIEPUMEHTHI, TPOBOAUTH HAOIIOICHHSL, IEIATh
BBIBOJIBI 110 pPE3yJIbTaTaM

AKCIEPUMEHTA IPU POBEACHNN
71a00paTOPHBIX OIMBITOB U MPAKTUYECKUX
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OO0pa3ibl HEOPraHMYECKUX BELIECTB
Pa3IMYHBIX KJIACCOB.

OMBITHI, WJUTIOCTPUPYIOIINE XUMUYECKHE
CBOMCTBA KJIACCOB HEOPTaHMYECKUX BEIIECTB.
Jlabopamopuvie onvimul Onipesiesienne
pPacTBOPOB KUCIIOT U MIEJI0UEH C TOMOIIBIO
WHUKATOPOB.

N3yuenne B3auMOIEHCTBUS KACIIOT

C MeTaJulaMH, pE€aKIuil HEUTpaIu3aluu.
B3anmoelictBrue pacTBopa CEpHOU
KuCIOTH ¢ okcuom meau (I0).

[Tony4yeHue HEpacCTBOPUMBIX OCHOBAHHIA.
BrITecHeHME 0JHOTO MeTasuIa APYTUMU3
pacTBopa CoJiu.

Ipakxmuueckasa paboma

No 6. Pemenue skcniepuMeHTaIbHBIX 3324

1o TEME «Baxueiimnue KJIaCCEI
HEOPraHUYECKUX COCTUHCHHI.
Boiuucnenus:

10  ypaBHCHUAM XUMHYECKOH pE€aKknuun:
KOJIN4YCCTBAa BFCIICCTBA, O6’LéMa, MacCcChbI IIO
HN3BCCTHOMY KOJIMYCCTBY BCIICCTBA, 06’béMy,
MacCCe pCarCHTOB UJIN

IMPOAYKTOB pC€akKInuun

pabor.

CrnenoBath npaBuiiaM 0€30MacHOM
paboTsl B 1aboparopuun

IIPYU UCIIOJIb30BAHUU XUMUYECKON

MOCY/bI U 000pyI0BaHUS.

BricTpanBath pa3BEpHYTbIE MUCbMEHHBIEN
YCTHBIE OTBETHI C ONIOPOU

Ha MHPOpPMAIUIO U3 y4eOHUKA U CTIPAaBOYHBIX
MaTepUajoB, FPAMOTHO MCIOJIE30BATh
W3y4YCHHBIN MOHSATUHHBIAANIApaT Kypca
XUMHA

Hroro no pazneny:

30

26



denepanbHas pabouas nporpamma | Xumus. 8—9 kinaccel (0a30BbIH ypOBEHB)

Paznen 3. Ilepuonuyeckuii 3akon u Ilepuoauyeckas cucremMa xXumuieckux 3jeMenToB /1. . MenjeseeBa. Ctpoenune
aToMOB. XuUMHYecKas cBA3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE PeaKIHMU
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3.1

[Tepuonueckuit
3aKOH U
[Iepnognueckas
cucrema
XUMHUYECKUX
JJIEMEHTOB

. . Menaeneena.
Crpoenue atoma

[TepBbIe NOMBITKY KJIACCUPUKALIAN
XUMUYECKUX 3IeMeHTOB. [loHaTrueo
rpyIIax CXOJHBIX JJIEMEHTOB

(11es10YHBIC U IIETIOYHO3EMEIbHbBIC
METaJUIbl, TAJIOT€HbI, THEPTHBHIE Ta3bl).
DJeMeHTHI, KOTopbie 00pa3yroT aMmpoTepHbIe
OKCHUBI U TupoKcuabl. [lepuoanyueckuit
3akoH. [leproandeckasicucTeMa XUMUYECKUX
2JIEMEHTOB

J.1. Menneneea. KopotkonepuoaHas u
JUIMHHONIepuoaHas Gpopmsl [lepuouueckoit
CHUCTEMBI XUMUYECKHUX dJIeMeHToB J[. 1.
Menneneea. [leproibl 1 TpyNIIbL.
DU3NYECKUN CMBICIT

MOPSAKOBOTO HOMEpa, HOMEPOB MepUoan
TPYIIIBI 3JIEMEHTA.

Crpoenune atomoB. CocTaB aTOMHBIX

anep. N3otonsl. Dnexkrponsl. CTpoeHue
AJIEKTPOHHBIX 000JI0YEK aTOMOB TepBbIx20
XUMHUYECKHUX A1eMeHTOB [lepruoanueckoit
CUCTEMBI

J.N. MenneneeBa. XapakTepucTrka
XUMHUYECKOTO 3JI€MEHTA

o ero noJyioxeHuto B Ileprnoanueckoi
cucreme /I.M1. MeHnaeneena.
3aKOHOMEPHOCTU U3MEHEHUS paguyca

PackpbIBaTh CMBICI IEPHOTUYECKOTO
3aKOHa.

OnuceiBaTh CTPOCHHUE TAOJIUIIBI
«[lepuoanueckast cuiCTeMa XUMHUYECKUX
anemeHToB JI.1. MenaeneeBay.
MopenupoBaTh CTPOCHHUE aTOMA,
OHEPreTUYECKUX YPOBHEH U MO ypOBHEUIIPH
MTOMOIIIM PUCYHKOB, JIEKTPOHHBIX
KOH(MUTYpaluii U 3IEKTPOHHO-
rpadudeckux GopMyir.

[TosicHATH pU3HNYECKUIl CMBICI
MOPSAKOBOTO HOMEpa, HOMEPOB TIEPHUO AN
TPYIIIBI 2JIEMEHTA.

XapakTepru30BaTh XUMHUECKHUE FTIEMEHTBI
MEPBBIX TPEX MEPHUOOB, KU, KAIbIIUNA U X
COEAMHEHUS IO MOJIOKEHUIO

B [lepuoanueckoii cucrteme/[. 1.
Meuneneena.

OOBACHATH 001IE 3aKOHOMEPHOCTHB
M3MEHEHUHN CBOMCTB XUMUYECKUX
AIIEMEHTOB (M3MEHEHHE PaInyCOB aTOMOB,
AIIEKTPOOTPHUIATEILHOCTH, BaJICHTHOCTH )
U UX COCNUHEHUHN

B [Ipe/ieJiax MAJIbIX [IEPUOJIOB U TJIaBHBIX
MOATPYIII C Y4ETOM CTPOEHUS UX

aTOMOB;
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aTOMOB XUMHYECKHUX JIEMEHTOB,
METaJUTMYECKUX U HEMETAJUTMYECKUX
CBOWCTB IO TPYIITIaM U IEepUOIaM.
3nauenue [lepuoauyeckoro 3akoHa u
[Tepuoandeckoit cUCTEMBI XUMHUYECKHUX
AJIEMEHTOB JIJIsl PA3BUTHS HAYKH U
npaktuku. J[.M. MenneneeB — yd€HbIN U
rpakJIaHUH.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

B3anmopaericTBre ruipoKCcHIa IUHKAC
pacTBOpaMu KHCIIOT H IIETOYCH.
MopenupoBaHue CTPOCHHS MOJIEKYI IIPH
IIOMOILIM PUCYHKOB, MOJIENIEH, FNMEKTPOHHBIX
U CTPYKTYpHBIX popmyir. Tabmauma
«Ileproanyeckast cucteMa XUMUYECKHAX
3JIEMEHTOB

J.W. Menneneenay.

Jlabopamophvie onvimol

O3HaKOMJICHHE C 06pa3uaMH MCETAalJIOB U
HEMCTAJIJIOB

YyacTBOBaTh B COBMECTHOM pabOTEB

nape WM rpymime.

BricTpanBath pa3BEpHYThIE INCbMEHHbIEH
YCTHBIE OTBETHI C OIIOPOU

Ha UHPOPMAIUIO U3 YUeOHHUKA U IPYTUX
HCTOYHUKOB, B TOM uncie HTepHera

3.2

XuMuyeckas CBA3b.
OKHCIIUTEIIBHO-
BOCCTaHOBUTENILHBIE
peakuumn

Xumudeckas cBsi3b. KoBaneHTHast
(monsipHast ¥ HETIOJIIPHAS) CBSI3b.
DAEeKTPOOTPULIATENBHOCTh XUMUYECKUX
aneMeHToB. MoHHas cBs3b. CTeneHb
okucneHust. OKUCINUTENIbHO-
BOCCTaHOBUTENbHBIE peakiuu. [Iporecchl

PackpbIBaTh CMBICIT H3y4aeMbIX TOHATHH.
OnpenensTs BU XUMUYECKOU CBA3UB
COCIMHEHUMU.

MonenupoBaTh CTPOCHHE MOJIEKYI IIPU
IIOMOIIY PUCYHKOB, MOJIEJIEH, 2JEKTPOHHBIX
U CTPYKTYPHBIX (POPMYIIL.
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OKHCIICHUS U BOCCTAHOBJICHUS.
OKHCIIUTENN U BOCCTAHOBUTEIH.
XHUMHUYECKUH SKCIIEPUMEHT: U3y4EHUE
00pa3L0B BEIIECTB METAJIJIOB U HEMETAJLJIOB,
B3aUMOJICVCTBHE

TUIPOKCHIA IIMHKA C PACTBOPAMHU KUCIIOTH
LIEJI0YEH, IPOBEJICHNE ONBITOB,
WJUTFOCTPUPYIOIIUX TPUMEPHI
OKHCJTUTEIIbHO-BOCCTAHOBUTEILHBIXPEAKIIUMA
(Topenue, peakiuu pa3aoKeHuUs,
COEJIMHEHUS).

Xumuueckuit IKcnepumenm:
Jlemoncmpayuu:

OnBITHI, WTIOCTPUPYIOIINE TPUMEPHI
OKHUCJIMTEIHbHO-BOCCTAHOBUTEIHHBIX
peakmuii (ropeHue, peaKkiuu

pa3NIoKEHUs, COCTUHEHUS )

Hcrnonp30BaTh XUMUYECKYIO CUMBOIUKY IS
cocTaBlieHUsT (POPMYJT BEIIECTB, JICKTPOHHOTO
OanaHca peakiui.

Ornpenenars CTeNeHb OKUCICHUS aTOMOB
XUMHYECKUX 3JIEMEHTOB 110 (hopMyJIaM |
COCTaBJIATH (POPMYJIbI OMHAPHBIX COEAMHEHUN
10 CTCIICHH OKHCJICHHS aTOMOB XUMHYCCKUX
2JIEMEHTOB.

OrnpenensaTb OKUCTUTENb U

BOCCTAaHOBHUTEIb. PaccTaBisaTh
KO2(PHUITMEHTHI B CXeMaxX MPOCTHIX
OKHCJINTEJIbHO-BOCCTAHOBUTENBHEIX

peaKkuii METOI0M JIEKTPOHHOTO

OanaHca.

HaGnromats XuMUYeCcKHEe OMBITHI 11O

MJIaHy, aHAJTU3UPOBATH U JETIATHBBIBO/IBI.
Ucnonpizosate UKT i1 co3manus

MO/IeJIel, TOArOTOBKH MPE3CHTALINH,
JIOKJIaJ0B IO TEME.

BricTpauBath pa3BEpHYTHIC TUCEMEHHBICH
YCTHBIE OTBETHI C OTMIOPOH Ha HHPOPMAIIUIO U3
yueOHHUKA U IPYTHX

HCTOYHHMKOB, B TOM 4YUCJIC I/IHTepHCTa

Hroro no pazneny

15

PesepBHOE BpeMs
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OBIIEE YNCJIO HACOB
10 IPOTPAMME

68
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KaJ’IeH}IapHO — TEMATUYIECCKOC NIJIAHUPOBAHUE

Tema ypoka

KoJ-
BO
JaCcOoB

Jara
NMPOBeACHUA

Jara
KOPpPeKIu

HpeILMeT I/I3yT-I€HI/I$I XUMHUU.
Bemiectna.

1

[Ip. p.Nel «IIpuemst
oOpalleHus ¢ XAMUYIECKUM
000pyIOBaHUEM.

YucThle BEECTBA M CMECH.

[Ip. p.Ne2 «Ouncrka
3arpsAI3HEHHON MOBAPEHHOMU
COJIN»

®u3nyecKue 1 XMUMHYECKUE
SIBJICHUSL.

XHWMHUYECKUE PEAKIUU.
[Ipu3Hakym XUMUYECKUX
peakuui

MoneKynbl ¥ aTOMBI.
BemectBa MoJieKynsipHOTO 1
HEMOJIEKYJIIPHOTO
CTpOEHUSI.

[IpocThie U cnoxHBIE
BEIECTBA.

XUMHAYECKUH 3JIEMEHT.
OTtHOCUTENLHAS aTOMHAas
Macca. 3HaKi XUMHYECKUX
9JIEMEHTOB.

3aKOH ITOCTOSHCTBA COCTaBa
BCIIICCTBA.

10.

Xumuaeckue GopMyIIbl.
OtHOcUTenbHAA
MOJIEKYJIIpHAs Macca.

11.

Brruncnenue MaccoBBIX
OTHOIICHUHM XHUMHYECKUX
3JICMCHTOB B CJIOKHOM
BCIICCTBC.

12.

Brruncnenue MaccoBBIX
,Z[OJ'ICfI XHUMHYCCKHUX
QJICMCHTOB B CJIOKHOM
BCIICCTBC.

13.

BriBos1 xumuueckux Gpopmyi
10 U3BECTHBIM MaCCOBBIM
JIOJISIM DJIEMEHTOB B
CJIO’KHOM BELIECTBE.

14.

BanentHocts. Onpenenenue
BaJICHTHOCTH TI0
XUMHYECKOH (hopMmyIe.
CocraBieHrne XUMHYECKUX
(hopMyIT IO BaJIGHTHOCTH.
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15. CocraBiieHHEe XUMHUYECKHUX 1
(hopMyIT IO BAJICHTHOCTH.

16. ATOMHO-MOJIEKYIISIPHOE 1
yUeHHUE.

17. 3aKOH COXpaHEHMs MacChl 1
BEIIECTBA.

18. XUMUYECKUE YpaBHEHHUSI. 1

19. THUITBI XUMHUYECKUX PEAKLIAM. 1

20. O06o001IeHnEe TEMBI
«IIepBoHauyanbHbIE 1
XUMHYCCKUEC TTOHITHS.

21. KonTponsHas pabora no
teMe «lIepBoHavanbHbIE 1
XUMHYCCKUEC TTOHSITHS.

Kucnopoo (8 u)

22. OO6mras xapakTepucTuKa
KHUCJIOPOJIa ¥ HAXOKIECHUE 1
B IPUPOJIC.

23. [Tonyyenue kucmopoa. 1

24, dusnyueckue u
XUMUYECKHE CBOMCTBA 1
KHCJIOPOJA.

25. Ip. p.Ne3 «ITomyaenue
KHCJIOPOJIa U U3YYCHHUE 1
€ro CBOKMCTBA»

26. Oxcuns! .J1.O. 1

27. [IpuMenenne kuciopoia
B npupoje. Kpyrosopor 1
KHCIIOPO/1a B IPUPOJIE.

28. O30H. AJuTOTpOTIHS 1
KHCIIOPO/Ia.

29. Bo3ayx u ero cocras. 1

Booopoo (3 u)

30. Bonopon, ero obmias
XapaKTepUCTHUKA U 1
HaX0XJIEHUE B IIPUPOJIE.
[Tonyuenue Bogopoa.

31. CBoiicTBa U IpUMEHEHUE 1
BOJIOPO/JIA.

32. [Ip. p.Ne4 «llonyuenune
BOJIOPOJIa U U3yUEHHUE €r0 1
CBONCTBY.

33. KonTtponsHas pabota o
teme «Bonopo.

Kucnopo».
Booa. Pacmeopbi (5 u)

34. Bona. 1

35. XUMHYECKUE CBOMCTBA 1
BOJIbI U IPUMEHEHUE

36. Bona — pactBopurens. 1
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PacTtBOpBI.

37.

MaccoBas gois
pPacTBOPEHHOT'O BEIIECTBA

38..

[IpoBepounas pabora 1o
teme «Bognay.

1

Konuuecmsennuvie omnowenus 6 xumuu(4y.)

39.

KomanuectBo Bemecrna.
Mouns. MonekyisapHas
Macca.

1

40.

Breraucnenus ¢
HMCIOJIE30BaHUEM HOHITHH
«KOJIMYECTBO BEIIECTBa» U
«MOJISIPHAsI Maccay

41.

3akoH ABorajpo.
MouisipHbIii 00BEM Ta30B.

42.

OOBEMHBIE OTHOILIEHUS
ra30B MPU XUMHUYECKUX
peaKIusX.

Baoicnetiuue knaccol neopeanuueckux coeounenuti(10q)

43.

Oxcuapl.

1

44,

I'mppoxkcnnpl. OCHOBaHUS.

1

45.

XUMHUYECKHE CBOUCTBA
OCHOBAaHHUI.

46.

AMdoTepHbIe OKCUIBI U
OCHOBAHHSI.

47.

Kucnotel.

48.

XHUMHYECKHE CBOMCTBA
KHCJIOT.

49.

Counmu.

50.

XUMHUYECKHE CBOMCTBA
COJIEH.

[ N Y [ SEN JR SN

o1.

[IpakTrueckas padoTa.
Pemenne
AKCIIEPUMEHTAIIbHBIX
3a1a4.

52.

KounTponsHas pabota no
TeMe «OCHOBHBIE KIJIACCHI
HEOPraHUYECKUX
BEII[ECTBY

Ilepuoouueckutl 3aKoH U nepuOOUHecKas cucmema Xumuieckux snemenmos /. 1.

Menoeneesa. Cmpoenue amoma (12u4)

53. Knaccudukarus 1

XUMHUYECKHUX 3JIEMEHTOB.
54, Ileproauuecknii 3aKoH 1

.. Menneneena.
55. Ilepuoanyeckas Tabauna 1

XUMUYECKHUX 3JIEMEHTOB.
56. Crpoenue aToMa. 1
57. Pacnionoxxenue

JIEKTPOHOB I10 1

OHCPICTUYCCKHUM YPOBHSM.
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58.

3HaucHUE
MEePUOANYECKOTO 3aKOHA.
CoBpemeHHast ero
(bopmynupoBKa.

Ku3Hp 1 1eITeTbHOCTD
J.N. Menneneena.
O06o06mieHuE.

59.

[ToBTOpenue u 06o0IIEHNE
3HaHUH 110 TEME
«Ileproauyeckuii 3aKOH.
Crtpoenue aToma

60.

KonTponsnas pabora mno
teme «llepuoamuecknii
3aKOH ¥ MEPUOINIecKast
CUCTEMA XUMHNYCCKUX
anemenTtoB /JI.1.
MenneneeBa. CtpoeHue
aToMa»

Xumuueckas ces13o

(10y)

61.

DIIEKTPOOTPUIIATETLHOCTD
XUMHUYCCKUX DJICMCHTOB

1

62.

KoBanenTHas cBs3b.

63.

HMounas cBa3s.

64.

CreneHb OKUCICHUS.

65.

[Ipoueccrl okucaeHus u
BOCCTaHOBJIEHUS.

1
1
1
1

66.

OKHCIIUTEILHO-
BOCTAaHOBUTEJIHLHBIE
peaKIuu.

67.

O06001IeHueE.

68.

HToroBast KOHTpOJILHAS
pabota

69.

Htorosslii ypok
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Jlutepatypa nJst yuurens
1.boposckux T.A. PaGouas terpaaps no xumuu «Tectel no xumuu. 8 kiacc: Kk yueOHuky I'.E.
Pymsutuca,®.I'.®enpaman» U3narensctBo «Ok3amen», 2018 r.

2. I'.E. Pym3utuc,®.I.®enpaman «Xumus» - M.: U3natenbctBo «Ok3ameny, 2019 .

Jluteparypa nis1 00y4aroumxcs

1.boposckux T.A. Pabouas TeTpanp no xumuu «TecTsl mo xumun. 8 kiacc: kK yueOHuky I'.E.

Pymutuca,®.I'. ®enpaman» U3narensctBo «k3amen», 2018 T.
2. I'.E. Pym3utuc,®.I.®enpaman «Xumus» - M.: U3gatenbeTBo «Ok3ameny, 2019 .
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