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rOCyJIapCTBEHHBIM 00pa30BaTEIbHBIM CTAHIAPTOM OCHOBHOTO OOIIEro
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YMK: npenmetnas nunaus O.C.I'abpuensHa -M.: Jpoda
IIporpaMMbl OCHOBHOI'O 00IIIer0 00pa3oBaHus 10 XUMHH. 8-9 KJ1acchl,
aBTopbl O.C.I'abpuensn,A.B.Kynmosa.-M.:JIpoda,2013.



1.I1osicHUTEIBLHAA 3aNMCKA.
Pabouas nmporpamma 1o XumMuu JijIs 8 Kjacca COCTaBIeHa Ha OCHOBE:

1.I[TpumepHOIT OCHOBHOM 00pa30BaTeIbHON MTPOrpaMMBbl OCHOBHOTO OOIIIETO 00pa3oBaHus,
0JI0OpEeHHOM peleHneM GeaepatbHOT0 YUeOHO-METOIUUSCKOTr0 OOhSTMHEHUS 110 00IIIeMy
oOpazoBanuto (mpotokoia ot 8 ampesnst 2015 . Ne 1/15).

2. ABTOPCKOM TTPOTrpaMMBbl OCHOBHOTO OOIIETO 00pa30BaHMs MO0 XUMUU. 8-9 KIacChl
O.C.I'abpuensna, A.B.Kynmoa.-M.:/Ipoda,2013

3. IIucekma MOH KpacHomapckoro kpas ot 20 aBrycta 2015 roga Ne47-12606-14 «O
BHECEHUU JIOTIOJIHCHUA W PEKOMEHJAIMN 0 COCTABJIICHUIO Pa0OYUX MPOTpaMM Y4eOHBIX
MIPEIMETOB, KypCOBY.

4. IlucpMa MHHHCTEPCTBA 00pa30BaHMS, HAYKA M MOJIOJICKHOUW ToauTHKn KpacHomapckoro
kpasg ot 7.07.2016 Ne 47-11727/16-11«O pexoMeHIanusX IO COCTaBICHHUIO Ppadoumx
IPOrpaMM YYeOHBIX TIPEIMETOB, KypCOB U KaJCHAAPHO-TEMAaTHUECKOTO TUTAHUPOBAHUSD).

Kypc xumun HanpapieH Ha JOCTHKEHUE CIETYIOUUX LeeH:

¢opmuposanue y ydamuxcsi IpeJICTaBICHUN 0 XUMUUYECKON KapTHHE MUpPa KaK
YJaCTH IEJIOCTHOW €CTECTBEHHO-HAYYHON KapTHUHBI MUPA;

pazeumue NO3HABATEIIbHOTO HMHTEpPECa, WHTEUIEKTYaJbHBIX M TBOPYECKHUX
CIIOCOOHOCTEH, yUaluxcs B MPOIECCe U3YyUEHUsT XUMUIECKOM HayKU 1 € BKJIaJla B HAy4HO-
TEXHUYECKHUH MPOrpecc;

0ceoeHue IPUEMOB JIOTUYECKOTO MBIIIJICHUs (aHalu3, CHHTE3, 0000IIeHue,
KOHKPETH3allusl, CPAaBHEHHE W JIp.) NPH H3YYCHUH BAKHEUIIUX TMOHSATUH M 3aKOHOB O
COCTaBe, CTPOCHUHU U CBOMCTBAX BEIECTB;

eéocnumanue yOexAEHHOCTH B TOM, YTO MPUMEHEHHUE TMOJYYCHHBIX 3HAHUN U
YMEHUN ABJISIETCS 0OBEKTUBHON HEOOXOIUMOCTBIO JIsl Oe30macHOi pabOThl ¢ BEIIECTBAMHU
U MaTepuajaMu B ObITY M Ha IPOU3BOJICTBE;

npoeKmuposanue U peanu3ayus BbITYCKHUKAMUA OCHOBHOW IIKOJIBI JIMYHOM
00pa3oBaTeIbHON TpPACKTOPUU: BBIOOp TMpoduias oOydeHUss B CTaplied IMIKOJE WIH
npo¢eCCUOHATBLHOTO 00PA30BATEILHOIO YUPEIKICHHUS;

06/1a0¢eHue KTIOYEBBIMA KOMIICTECHIIUSAMH: Y4eOHO-TTO3HABAaTECIbHBIMH,
UH()OPMAITMOHHBIMHU, IIEHHOCTHO-CMBICTIOBBIMH, KOMMYHHUKATHBHBIMH.

ConmepxaHue Kypca BBICTPOCHO C YYETOM TICHUXOJIOTO-TIEIarOTHYCCKUX MPHUHIIUIIOB,
BO3PACTHBIX 0COOCHHOCTEH MIKOJIBHUKOB. B TTOIPOCTKOBOM BO3pacTe MPOUCXOANUT PA3BUTHUE
MO3HABATEIBHOM cepbl, yuyeOHass AESATENbHOCTh MPUOOPETAET YEepThl JNEATEIbHOCTH IO
caMOOpraHu3aluyd U caMo00pa30BaHUIO, yUalllueCs] HAUUHAIOT OBJIAJIEBATh TEOPETUUECKUM,
dbopManbHBIM, pedICKCUBHBIM MBIIIJICHHEM. Ha mepBblil 1aH y MOIPOCTKOB BBIABUTACTCS
dbopMupoBaHHE YHUBEPCAIBHBIX Yy4YEOHBIX JEHCTBUN, OO0ECIEUYMBAIONIUX pPa3BUTHE
IpaKIaHCKOW UACHTHYHOCTH, KOMMYHHKAaTUBHBIX, TIO3HABATEIIbHBIX Ka4eCTB JIMYHOCTH. Ha
ATare OCHOBHOT'O 00IIEero 00pa3oBaHUs MPOUCXOANUT BKIIIOUEHUE 00YyYaeMbIX B MPOEKTHYIO
U HCCJIENOBATENbCKYIO JEeATEIbHOCTh, OCHOBY KOTOPOWM COCTaBISAIOT Takue Yy4yeOHbIE
JNEHUCTBUA KaKk YMEHHE BHUJETb NpOOJEeMbl, CTAaBUTh BOIPOCH], KJIacCCU(PHUIIUPOBATSH,



HaOJII0/IaTh, MPOBOJUTH JKCIEPUMEHT, JieJlaTh BBIBOABI U YMO3AKIIOUEHUS, OOBSICHSTH,

NIOKa3bIBaTh, 3alIUIIATh CBOU UICH.

B ocHoBe conepxkaHus Kypca Xumuu JexKaT BEAYIINE CUCMEMOo00pasylouiue uoeu:
MaTepualbHOE EAMHCTBO BEIIECTB MIPUPOJbI, UX TEHETUYECKAs CBA3b;
IPUYUHHO-CIIE/ICTBEHHBIE CBSA3M MEXK]y COCTaBOM, CTPOEHHEM, CBOMCTBAMH U

MIPUMEHECHUEM BEIIECTB;

[103HABAEMOCTb BEILLIECTB U 3aKOHOMEPHOCTEN XUMUYECKUX PEAKLINM;

00BsICHAIONIASE W TPOTHOCTUYECKAS POJb TEOPETUUYECKUX 3HAHUM IS

(haKTOIOTHMUECKOTO MaTepralia XUMHUH 3JIEMEHTOB;

KOHKPETHOE XHMHYECKOE COCIWHEHHE TPEACTaBIsieT co0O0OW 3BEHO B
HEIMPEPBHIBHON LIENMU MPEBPAIICHUN BEHIECTB, OHO YYacCTBYET B KPYrOBOPOTE BEILIECTB U
XUMUYECKOU ABOJIIOIINH;

3aKOHBI MPUPOJBI OOBEKTHBHBI U MO3HABAEMbI; 3HAHME 3aKOHOB XMMUU JAET
BO3MOXXHOCTb YIIPABJISATh MPEBPAIICHUSIMU BEIIECTB, HAXOJUTh IKOJIOTUYECKU O€30IacHbIC
CIOCOOBI TPOM3BOJICTBA BEIECTB MATEPUATIOB M OXPaHBl OKPYXaIIEH Cpeasl OT
XUMHYECKOTO 3arpsi3HCHHS;

HayKa U MpaKTUKa B3aMMOCBS3aHbI: TPEOOBAHMS MPAKTUKU — JABUXKYILAS CHJIA
Pa3BUTHUS HAYKU, YCIIEXU MPAKTUKU 00YCIIOBIICHBI JOCTUKEHUSIMU HAYKH;

pa3BUTHE XMMHUYECKOM HAyKH M XHMHU3ALUS HAPOJHOTO XO35MCTBA CIIY>KAT
WHTEpecaM 4YeloBeKa M OOIIecTBa B II€JIOM, MMEIOT TYMaHHUCTUYECKHHM XapakTep W
MPU3BaHBI CIOCOOCTBOBATH PEIICHUIO TIIOOATBHBIX MPOOJIEM COBPEMEHHOCTH.

[Heabio u3yuyeHuss XMuMUM B 8 KJi1acce sIBJISIETCH:

dbopmupoBanue y oOydarOUIUXCsl YMEHHUSI BHJAETh M IOHUMATh IIEHHOCTh
o0pa3oBaHusl, 3HAUUMOCTb XMMHUYECKOTO 00pa30BaHUs ISl KAXkKJI0TO YeJIOBEKa HE3aBUCHMO
OT ero mpodeccuoHaIbHON ACSITEIbHOCTH;

dbopMupoBaHUE Y OOYYArONIUXCS IEJIOCTHOTO MPEACTABICHUS O MUPE U POJIU
XUMUHU B CO3/IaHUU COBPEMEHHOM €CTeCTBEHHOHAYYHOM KapTUHBI MUPA; YMEHUS OOBSICHATH
OOBEKTHI M TPOIECCHl OKpYXKAIOMIEH NeWCTBUTENIBHOCTH — MPUPOIHOM, COLUAIBHOM,
KYJIETYPHOU, TEXHUYECKON CPEAbL, UCTIONB3YS AJISl 3TOr0 XUMUYECKHE 3HAHNUS;

npuoOpeTeHre oOy4arlUMUCS OMbITa Pa3HOOOpPA3HOW JesITEeNbHOCTH,

MO3HAHMUS M CAMOIIO3HAHMS; KIIFOUEBBIX KOMIIETEHTHOCTEH, MMEIOIIUX YHUBEPCAJIbHOE

3HAUEHUE ISl PA3IMUHBIX BUJIOB JEATEILHOCTU: pPElIeHUEe MpoOsieM, MPUHITHE PEIICHUN,

MOMCKa, aHaiu3a U OoOpabOTKU HH(POpPMAIMU, KOMMYHHKATHBHBIX HABBIKOB, HAaBBIKOB

U3MEpPEHUH, COTPyIHUYECTBA, 0€30MacHOro OOpallleHHs] C BEIIECTBAMU B MOBCEIHEBHOU

KU3HU.

3agauym u3ydenunsi Xummuu B 8 Kiacce:

OCBOEHHE Ba)KHEHINX 3HAHMI 00 OCHOBHBIX ITOHSATHSX M 3aKOHAX XHMUH,
XUMUYECKOU CUMBOJIMKE;

OBJIaJ/IeHMEe YMEHHMSIMU HaOI10/1aTh XUMUYECKHE SBJICHUS, NPOBOJUTH
XUMUYECKUA JKCIEPUMEHT, IMPOU3BOIUTH pPAaCYEThl HA OCHOBE XUMHUYECKHX (HOpMYI
BEIIECTB U YPABHEHUN XUMUYECKUX PEAKIINM;



pa3BUTHE TTO3HABATEIIBHBIX HHTEPECOB U MHTEJUICKTYyJIbHBIX CIIOCOOHOCTEHN B
MpoIECCEe MPOBEICHUS XUMUUYECKOTO SKCIEPUMEHTA, CaAMOCTOSTEIBLHOTO MPUOOpPETCHUS
3HaHUU B COOTBETCTBUU C BOZHUKAIOIIUMU KU3HEHHBIMU MOTPEOHOCTSIMU;

BOCNIMTAHME OTHOUIECHUSI K XMMHUU KaK K OJHOMY U3 (PyHIaMEHTaIbHBIX
KOMIIOHCHTOB €CTECTBO3HAHMS U DJIEMEHTY OOIICUEIOBEUCCKON KYIIBTYPHI;
NpUMeHeHHue MOJYyYeHHbIX 3HAHUI U YMeHMH JIJ1s1 0€30I1aCHOTO MCTIOb30BaHUS

BEIIECTB M MATE€pPUAJIOB B OBITY, CEITLCKOM XO3SWUCTBE W Ha IMPOU3BOJCTBE,
pellIeHUs MPAaKTUUYECKUX 3a7ad B IMOBCEIHEBHOM JKU3HM, MPEIYyNPEKICHUS SIBICHUM,
HAHOCSIIMX BPEJl 3/I0POBBIO YEJIOBEKA U OKPY’KAIOIIEH cpee.

Poab ydeOHOro mnpeaMera «XuMHS» 3aKII04aeTCs B (OPMHUPOBAHUU HAYYHOU
KapTUHBI MHUpPA, IMO3HAHWUU 3aKOHOB IIPUPOJIbI, CO3JAHUA OCHOBBI XUMHYECKHX 3HAHWH,
HEOOXOJMUMBIX JIJII TIOBCEIHEBHOM KH3HH, HABBIKOB 3J0POBOTO M 0OE30I1aCHOTO IS
YeJIOBEeKA M OKPY’KAIOIIIEH ero cpeibl 00pasa )KU3HHM, a TAK)KE B BOCITUTAHUHU IKOJIOTHIECCKOM
KynbTypbl. Peanu3anusi JaHHOW mOporpaMMbl B mpoliecce OOydYeHHUS MO3BOJUT
00y4arouMMcsl YCBOUTh KITFOUEBbIE XUMUUYECKHUE KOMIIETCHIIMU U TIOHSTh POJib U 3HAUCHUE
XUMHU CPEAU APYTUX HAYK O MPUPOJE.

N3yuenue npeamera «XuMusi» B 4acTu (HOPMHUPOBAHUS Yy OOyHarOIIUXCS HAyYHOTO
MHUPOBO33pPEHHUSI, OCBOCHHS OOIIEHAYYHBIX METOJAOB (HaAOJIOJIECHUE, H3MEpPEHHUE,
AKCIIEPUMEHT, MOJICTTUPOBAHNE), OCBOCHUS MPAKTUYECKOTO MPUMEHEHUs] HAyYHBIX 3HAHUI
OCHOBAaHO Ha MEXIPEIMETHBIX CBiI3sIX ¢ mpeameramu: «buonorusy, «leorpadusy,
«Uctopusa», «Jluteparypa», «Martemaruka», «OCHOBB 0€30MacCHOCTH
KUZHEIEITEbHOCTHY, «PycCKuil A3b1K», « PDU3KKaY, « IKOJIOTUS.

2.00mas xapaKkTepucTHKA y4e0OHOr0 npeamera.

B cootBercTBum ¢ denepanbHbIM rocyaapCTBEHHBIM 00pa30BaTeIbHbIM CTaHAAPTOM
OCHOBHOTO oOmero oOpa3oBaHUS yuyalluecs JOJKHBI OBJIageTh TaKUMU
[I03HABATEIbHBIMH YYEOHBIMH JEUCTBUSMH, KaK yMeHHE (HOpPMYIHpOBaTh NpoOiieMy U
TUIOTE3Y, CTABUTh LIEJIM M 33Jayd, CTPOUTH IUIAHBI JOCTHIXKEHUS LEJIed U pelieHus
NOCTAaBJICHHBIX 3aJ]1a4, MPOBOAUTH SKCHEPUMEHT M Ha €ro OCHOBE JeJaTh BBIBOABI U
YMO3aKJIIOUEeHHs], MPEACTABIATh UX U OTCTaMBaTh CBOIO TOYKY 3peHus. Kpome storo,
ydaiuecsl JOJKHBI OBJaJeTh IMPUEMaMU, CBA3aHHBIMH C ONPEICICHUEM MOHSITHIA:
OrpaHUYMBaTh MX, OMHCHIBATh, XapaKTEepU30BaThb M cpaBHHMBaTh. ClieOBaTE€NbHO, MPU
U3YYEHUU XHMHUU B OCHOBHOM IIKOJIE YdYallMecs [OJDKHBI OBJIAJIETh y4EOHBIMU
NEHUCTBUSAMHU, MO3BOJSIOIMMMU HM JOCTUYL JUYHOCTHBIX, MPEAMETHBIX U
MeTanpeAMETHbIX 00pa30BaTeIbHbIX PE3yIbTATOB.

Kypc xumuu 8 kiacca nsydaercs B JBa 3Tarla.

IlepBblil 3Tanm — XUMHS B CTAaTHKE, HA KOTOPOM PAacCMaTpHUBAIOTCS COCTAB U CTPOCHUE
aromMa M BemiecTBa. Ero OCHOBY COCTaBISIIOT CBEJIEHHUS O XMMHYECKOM 3JIEMEHTE U
(opMax ero CylmecTBOBaHHS — aTOMax, M30TONAX, MOHAX, MPOCTBIX BEIIECTBAX M HUX
BOKHEHIINX COEAMHEHUSAX (OKCHIAX M JAPYrux OWHAPHBIX COEIUHEHUSX, KUCIOTaX,
OCHOBAHMSIX M COJISIX), CTPOCHHMM BellleCTBa (TUIIOJIOTMM XMMHYECKUX CBSI3€M M BHUAAX
KPUCTAJUIMYECKUX PELIETOK).



Bropoii atan — XuMus B IMHAMHKE, HA KOTOPOM YYallHecs: 3HAKOMSTCS ¢ XUMUYECKUMU
peakuusMu Kak (yHKIHEH cocraBa M CTPOCHUS YUYAaCTBYIOUIMX B XHUMHUYECKHUX
IPEBPAICHUAX BELIECTB U MX Kiaccupukanuu. CBOWCTBAa KUCIOT, OCHOBAaHUM U coiei
Cpa3y pacCMaTpUBAIOTCS B CBETE TEOPUM 3IEKTPOIUTHYECKOW auccouuanuu. Kpome
3TOrO, CBOMCTBA KHUCJIOT M COJIEH XapaKTEPU3YIOTCS TAKK€ B CBETE OKHCIUTEIbHO-
BOCCTAHOBUTEIBHBIX IIPOLIECCOB.

3.0nucanmne MecTa y4eOHOro npeaMera B y4eOHOM ILJIaHe.

B cootBeTcTBUM € y4eOHBIM IJIAHOM HA M3YYEHHE XUMUU B 8  KJIACC€ OTBOAMUTCS 2
yaca B Heneno- 68 yacoB 3a roa oOydeHus. Peanmuzanuss JaHHOM mporpaMmbl
CIOCOOCTBYET MCIOJIb30BAHUIO PA3HOOOPa3HbIX (hOpM OpraHu3anuu yueOHOro mpolecca,
BHEJPEHHUIO COBPEMEHHBIX METOJOB M TEXHOJOTUIA 00yUEHHUS.

4.JIn4HOCTHBIE, MeTaNpeMeTHbIE U MIPeMeTHbIE Pe3yJbTaTbl 0CBOCHUsI XUMUU B 8
KJiacce

JINYHOCTHBIE Pe3yAbTATHI 0CBOCHUSA

B 8 kanacce:

Yuawuiica oonswcen

- 3HAMb U NOHUMAMb. OCHOBHBIEC UCTOPUUECKUE COOBITHS, CBI3aHHBIE C PA3BUTHEM XUMHUH

1 OOIIEeCTBa; MOCTIKEHHS B 00JACTH XMMHH M KYJIBTypHBIC TPAJAWIUU (B YaCTHOCTH,
Hay4YHBbIC TPAJWIIMHM) CBOEH CTpPaHbI; OOIMIEMHUPOBBIE JOCTHXKEHHUS B O0JIACTH XHWMHH,
OCHOBHBIE MTPUHIIMIBI U MPABUJIa OTHOILICHHS K MPUPOJIEC; OCHOBBI 3J0POBOr0 00pa3a KU3HU
1 3JI0pOBbE cOeperaronme TeEXHOJOTMH; paBuiia MOBECHUS B YPE3BbIYAHBIX CUTYalIUsIX,
CBSI3aHHBIX C BO3JICUCTBUEM pAa3JIMYHBIX BEHIECTB; OCHOBHBIE IpaBa U OOS3aHHOCTHU
rpaxkJaHrHa (B TOM YMCJIE Y4Yallerocs), CBSI3aHHbIEe C JIUYHOCTHBIM, MPO(PECCUOHATIEHBIM U
KU3HEHHBIM CaMOOIIPEIEICHUEM; COIMAIbHYI0 3HAYMMOCTh MU COjep)kaHue Mpodeccui,

CBSI3aHHBIX C XUMUEH;
- UCNbIMbIBAMb: YYBCTBO TOPAOCTU 32 POCCHUICKYI0 XMMHUYECKYIO HAayKy M YBaKEHUE K

UCTOPUU €€ Pa3BUTHUS; YBAXKEHUE U MPUHATHE JOCTHKCHHM XMMUU B MHPE; YBAXKECHHE K
OKpYXarouuM (y4amuMcsl, YUYUTEIsIM, POAUTENSIM U JIp.) — YMETh CIyIIaTh U CIBIIIAThH
napTHepa, IpU3HaBaTh MPaBO KaXJIOTO Ha COOCTBEHHOE MHEHUE W MPUHUMATh PEIICHUS C
Y4ETOM TIO3UIIMA BCEX YYAaCTHUKOB;, CaMOYBAXEHHE W SMOIMOHAIBHO-TIOIOKHUTEIHEHOE
OTHOIIIEHHE K ce0€;
npu3Haeams: TEHHOCTb 37I0pPOBbA (CBOETO M JAPYTHX JIIOfCH); HE0OXOIUMOCTh
CaMOBBIPKEHUSI, CAMOPETH3AINH, COIIMATEHOTO TIPU3HAHUS;
MeTtanpeaMeTHbIe pe3yJbTaThbl 0CBOEHUS
B 8 kiacce:
Yuawuiica oonoswcen ymemon:
OMpEeNIeNATh MPOOJIEMBI, T. €. YCTAHABIUBATh HECOOTBETCTBUE MEXKIY KEJIaeMbIM U

JIECTBUTEIILHbBIM,
COCTAaBIISThH CIIOXKHBIN IIAH TEKCTA;
BIIAJICTh TAKUM BHJIOM H3JI0KCHHUS TEKCTa, KaK IIOBECTBOBAHHC;
O]l PYKOBOJICTBOM YUHUTEJISI POBOJUTH HEMOCPEICTBEHHOE HAOIIOICHNE;



MOJI PYKOBOJACTBOM YUHUTENS OQOPMISATH OTYET, BKJIIOYAIOUIUN ONHUCAHUE

HaAOJIIOJICHUS, €TO Pe3yIbTaTOB, BHIBOJIOB;
WCIIOIb30BaTh TAKOW BUJ MBICICEHHOTO (KI€aJIbHOT0) MOACIUPOBAHUS, KaK 3HAKOBOE

MOJIEIMpOBaHKe (Ha MpUMEpPEe 3HAKOB XUMUYECKHUX JIEMEHTOB, XUMUYECKUX (HOpMYyI);
UCIIOJIb30BAaTh TAaKOW BHUJ MAaTrepuasbHOrO (MPEIMETHOI0) MOJECIUPOBAHUA, Kak

dbuznyeckoe MoIeIMpOBaHKe (Ha MPUMEPE MOJISTUPOBAHUS aTOMOB M MOJIEKYN);
MOJTy4aTh XUMUYECKYI0 HH(POPMAITHIO U3 PAa3IMYHBIX HCTOYHUKOB;
OTIpeNeNsATh OObEKT U aCTeKT aHajIn3a U CUHTE3a;
OTIPEICIIATh KOMITOHEHTHI 00BEKTa B COOTBETCTBUU C ACTICKTOM aHajN3a U CHHTE3A,
OCYIIECTBISATH KAYECTBEHHOE M KOJTMYECTBEHHOE OMMMCAHNE KOMIIOHEHTOB 00BEKTA;
OTIpENENATh OTHOLICHUS 00bEKTa C IPYTUMHU O0bEKTaAMU;
OTIPEICNIATh CYIIECTBEHHBIC MPU3HAKN 00BEKTA.
(bopMyIIUpOBaTh TUTIOTE3Y IO PEIICHUIO MPOOIIEM;
COCTaBJISITh IIJIaH BBITIOJIHEHUS y4eOHOU 3a/iauu, penieHus: mpoodjieM TBOPYECKOTO U

ITOMCKOBOI'O XapaKTCpa, BBIIIOJIHCHUA IIPOCKTA COBMCCTHO C YUUTCIICM;
COCTAaBJIATH TC3UCHI TCKCTA,
BJIaACTh TAKMM BHJIOM HM3JIOKCHHA TCKCTA, KaAK OIIMCAHUC,
HCII0JIb30BaTh TaKOM BUJ MBICJICHHOI'O (I/II[GEUIBHOI‘O) MOICIINPOBAHUS, KaK 3HAKOBOC

MOJIeIMpoBaHue (Ha MpUMEpPe COCTABIICHUS CXeM 00pa30BaHUsI XUMUUYECKOU CBSI3H);
UCIIONIb30BaTh TAaKOM BHJ MaTrepuajbHOrO (MPEeIMETHOT0) MOJCIUPOBAHUSA, Kak

AHAaJIOIrOBOC MOJICIIMPOBAHUC,
HCIIOJIb30BaTh TaKOU BUO MATCPpUAJIBHOI'O (HpC,Z[MeTHOFO) MOACITHUPOBAHUA, KaK

pu3nyeckoe MoJeNMpoBaHKE (Ha IPUMEPE MOJIENIEH CTPOEHHUSI aTOMOB);
OIIpENENATh OOBEKThI CPABHEHUS U ACTIEKT CPABHEHMSI OOBEKTOB;
BBIITOJIHSITh HEMOJIHOE OAHOJIMHENHOE CPABHEHHUE;
BBITIOJIHATBH HETIOIHOE KOMIUIEKCHOE CPABHEHHE;
BBITIOJIHATH MTOJIHOE OAHOJIMHEMHOE CPABHEHHUE.
COCTaBJISITh HA OCHOBE TEKCTA TAaOJIMIIbI, B TOM 4Kciie ¢ npumeHeHueM cpencts UKT;
0[] PyKOBOJCTBOM YUYHUTEJSI IPOBOAUTE ONOCPENOBAaHHOE HAOIIOIEHUE;
MOJ PYKOBOJICTBOM YUHUTENd OG(OPMIATH OTYET, BKJIIOYAIOMUN OMUCAHUE

AKCIIEPUMEHTA, €r0 PE3yJIbTaTOB, BHIBO/IOB;
OCYIIECTBIISATh MHAYKTUBHOE 00001IeHIE (0T €AUHUYHOTO JTOCTOBEPHOTO K O0IIEMY

BEPOATHOCTHOMY), T. €. ONpEIeNsITh OOILIMEe CYyIIEeCTBEHHbIE MpPU3HAKU JBYX U Ooiee
00BEKTOB U (PUKCUPOBATH UX B (DOPME MOHSATUSA WU CYKACHUS;

OCYLIECTBIATh ACIYKTUBHOE 0000IIeHHE (ITOJBEAECHUE E€IUHHYHOIO JI0CTOBEPHOIO
nojx oOiiee JOCTOBEpHOE), T. €. aKTyaJlHu3upoBaTh MNOHATHUE WU CYXKACHUE, U
OTOXKJECTBIISATh C HUM COOTBETCTBYIOIIME CYIIECTBEHHbIE NMPU3HAKKA OJHOTO WU Oonee
0OBCKTOB;

ONPEIENTh ACTEKT KIacCU(pUKALINH;

OCYLIECTBIIATh KJIACCU(DUKAIHIO;

3HATh U UCIIOJIb30BATh Pa3Iu4HbIe (DOPMBI IPEACTABICHUS KIACCU(PUKALINU.

CaMOCTOSITENTHO O(QOPMIIATH OTYET, BKJIIOYAIOIIMN OMUCAHUE HSKCIEPUMEHTA, €ro
PE3YJABTaTOB, BEIBOJIOB;

MCITIOJIB30BATh TAKOM BUJ MBICIEHHOIO (MI€aIbHOI0) MOAEIUPOBAHMS, KaK 3HAKOBOE
MOJIETUPOBAaHKE (HA TPUMEPE YPABHEHUN XUMUYECKUX PEAKIUN);



pasnuuath 00bEeM U COJep KaHuE TTOHSATUIH;

pa3nuyarh POJIOBOE U BUJIOBOE MOHSTHS;

OCYILIECTBIATH POJOBUIOBOE ONIPENEIICHUE TTOHATUN.

JI€JIaTh IOMETKH, BBINUCKU, IUTUPOBAHUE TEKCTA;

COCTaBJIATH TOKIA;

COCTaBJISITh HA OCHOBE TE€KCTa rpauKku, B TOM yucie ¢ npuMmenenuem cpeacts UKT;
BJIaJIETh TAKUM BUJIOM M3JIOKEHUS TEKCTA, KAK PACCYXKICHHUE;

UCIIOJIb30BaTh TAKOW BUJ MBICICHHOTO (M€aIbHOT0) MOICTUPOBAHMS, KAK 3HAKOBOE

MOJIEJIUPOBAaHUE (HA TNpPUMEPE YPAaBHEHUN pEaKUUM TUCCOLMALNM, WOHHBIX YpPaBHEHUI

peaKkui, MoIypeakuii OKUCICHUS-BOCCTAHOBIICHUS );
pa3iindyaTh KOMIIOHEHTHI JOKa3aTelbCTBa (TE€3WC, apryMeHTHl U (opmy

JI0Ka3aTelIbCTBA);
OCYILIECTBIATH MPSMOE UHAYKTUBHOE JOKA3aTeJIbCTBO.
IIpeaMeTHBbIE PE3YJbTATHLI OCBOEHHS
B 8 kiacce:
Yuawuiica oonowcen ymema:

UCIONb30BaTh IMPU XapAKTEPUCTUKE BEIIECTB IOHITUSA: «aTOM», «MOJIEKYJay,
«XUMHUYECKUN DIIEMEHT», «XUMHYECKHM 3HaK, WIM CHUMBOJI», «BEIIECTBO», «IPOCTOE
BEIIECTBO», «CIOXKHOE BEIIECTBO», «CBOMCTBA BEILIECTBY», «XUMHUUYECKUE SIBICHUS,
«pu3ndecKue IBICHUS», «KOADOUITUEHTH), K MHIEKChD, «KOTHOCUTEIbHAS aTOMHAsI Macca,

«OTHOCUTEJIbHAsI MOJICKYJISIpHAS. MAacCay, «MAaccoBasi J0JIs SJIEMEHTaY;

3HaTh: MPEIMEThl U3yUCHHS] €CTECTBEHHOHAYUHBIX JUCIUIUINH, B TOM YHCJIE€ XUMUHU;
xumuueckue cumBoibl: Al, Ag, C, Ca, Cl, Cu, Fe, H, K, N, Mg, Na, O, P, S, Si, Zn, ux
Ha3BaHUS U MPOU3HOIIICHHUE;

KJIacCU(UIIMPOBATH BEIIECTBA [0 COCTABY Ha MPOCTHIE U CIIOKHBIE;

pasiinuath: Tejla U BEIlleCTBA; XUMUUECKUN PJIEMEHT U MPOCTOE BELIECTRBO;

OMUCHIBaTh: (HOPMBI CYIIECTBOBAHUS XUMHUUYECKUX HIIEMEHTOB (CBOOOIHBIE ATOMBI,

MIPOCTHIE BEILECTBA, CIOKHBIE BEllleCTBa); TabmuuHyro (opmy llepuoanueckoit cucreMbl
XUMUUYECKUX AJIEMEHTOB; MOJOKeHHE AieMeHTa B Tadnuie . Y. MenneneeBa, UCIONb3ys
HOHSTHUS «IIEPUO», TPYIa», «IJIaBHAS MOATPYINa», «IOOOYHASI MOArPYIIaY; CBOWCTBA

BEUIECTB (TBEPBIX, KUIKUX, Fa3000pa3HbIX);
OOBSICHATh CYIIHOCTh XWUMHUYECKUX SBIEHUU (C TOUYKH 3pPEHUS aTOMHO-

MOJICKYJISIPHOI'O y‘ICHI/IH) " UX MPUHIOUIINAIbHOC OTINYUC OT (bI/ISI/I‘IeCKI/IX HBHCHHﬁ;
XapaKTEPU30BaATb: OCHOBHLIC MCETOAbI H3YUCHHA CCTCCTBCHHLIX AIHUCIHHUIIINH

(HabmronieHue, HKCIEPUMEHT, MOJICTUPOBAHKE); BEIIECTBO IO €ro XUMHUYecKou Gopmyrse
COTNIaCHO IUIaHy: Ka4eCTBEHHBIH COCTaB, THUIl BelIeCTBa (MMPOCTOE WM CIIOXKHOE),
KOJTMYECTBEHHBI COCTaB, OTHOCHTENbHAs MOJICKYJIIpHAs Macca, COOTHOIICHHE Macc
AIIEMEHTOB B BEIIECTBE, MACCOBBIEC JIOJIM JIEMEHTOB B BEIIECTBE (/IS CIIOKHBIX BEIECTB);
pOJIb XUMHH (TTOJIOKUTEIIbHYI0O U OTPUIIATENIbHYIO) B KU3HHM YEJIOBEKa, apryMEHTHPOBAThH

CBOC OTHOIIICHHE K ATOU IIPOoOIIeMe;
BBIYKCIIATh OTHOCUTCIIBHYIO MOJICKY/ISIPHYIO MacCy BEIICCTBA M MacCOBYIO JOJIIO

XUMHWYICCKOI'O 3JICMCHTA B COCAUMHCHUAX,
IIPOBOJAUTD Ha6JHOI[€HI/I$I CBOMCTB BCIICCTB H ﬂBHEHHﬁ, NpoucCxXogaAmMmunux ¢C

BCILIECTBAMU;



coONroaThk MpaBWiia TEXHUKKM O€30MacHOCTU MpPU NPOBEACHUM HAOMIONCHUN U

J1a00pATOPHBIX OMBITOB.
WCITOJIB30BATh NMPH  XapaKTEPUCTHKE aTOMOB TIOHATHSA: «IPOTOH», «HEHUTPOHY,

«OJICKTPOH», «XMMHUYECKHUU JIEMCHT», «MACCOBOC YHCIIO», «HU30TOII», ((3JI€KTp0HHBII71
CJIOﬁ», ((SHGPFCTI/IIIGCKI/Iﬁ YPOBCHL», «3JICMCHTBI-MCTAJLJIbD», «3JICMCHTLI-HEMCTAILJIbD?; IIPpU
XAPAKTCPUCTUKE BCIICCTB IIOHATHA «MOHHAA CBA3b», KHOHBID», «KOBAJICHTHAA HCIIOJIAPHAA
CBA3b», «KOBAJICHTHAA IIOJIAPHAA CBA3b», «OJICKTPOOTPHULIATCIBHOCTL), «BAJICHTHOCTL),

«MCTAJNINYCCKas CBA3b»,
OIIMCBIBATH COCTAB U CTPOCHHUC aTOMOB 3JICMCHTOB C ITIOPAAKOBBIMH HOMCPpAMHU 1-20 B

[Tepuognueckon cucreme xumuueckux siuemeHToB 1. . Menneneena;
COCTaBJISITh CXEMBbI pacHpe/ieICHUs] JJIEKTPOHOB MO JJIEKTPOHHBIM CIIOSM B

AIIEKTPOHHON 000JIOUKE aTOMOB; CXEMbl OOpa30BaHMS PA3HBIX TUIIOB XWMHUYECKOW CBS3U

(MOHHOM, KOBAJICHTHOM, METAJUIMYECKOM );
OOBSCHITH 3aKOHOMEPHOCTH HM3MEHEHHSI CBONCTB XMMHYECKHMX JJIEMEHTOB (3apsJiOB

AJlep aTOMOB, YHMCJIa 3JEKTPOHOB Ha BHEIIHEM 3JEKTPOHHOM CJIOE, YHCIIO 3aIOJIHIEMBIX
ANEKTPOHHBIX CJOEB, PAgUyC aroMa, JJIEKTPOOTPULIATENBHOCTh, METAIIIMYECKHE U
HEMETaJUIMYEeCKUEe CBOMCTBAa) B Nepuojgax W rpynmnax (TJIaBHBIX MNOArpymnmnax)
Ilepronnueckol cucTeMbl XHUMHUYECKUX d1neMeHTOB JI. M. MenneneeBa ¢ TOYKM 3peHUs

TEOPHUH CTPOEHUS aTOMa;
CpPaBHUBaTh CBOKCTBA aTOMOB XHUMHUYECKHX O3JIEMEHTOB, HAXOISAIIMXCA B OJHOM

IIEpUOIE WM ITIaBHOU noArpymie llepuonnyueckonn cucTeMbl XuMHYECKHX deMeHToB /1. U.
MenneneeBa (3apsiioB s€p aTOMOB, YHCIIA JIEKTPOHOB HA BHEIIHEM JJIEKTPOHHOM CIIOE,
YHUCJIO 3aIOJHAEMBIX OJJIEKTPOHHBIX CJIOEB, PAaJUyC aTOMa, 3JIEKTPOOTPULATEIIBHOCTS,

METAINIMYCCKUC U HEMCTAINIMYCCKHUEC CBOﬁCTBa);
AaBaTb XapaKTCPUCTHUKY XUMHUUYCCKHUX JOJCMCHTOB IIO HX IIOJOXCHHIO B

[Tepuonanueckoit cucreme xumudeckux anemeHToB JI. 1. MenneneeBa (XUMHYECKHUM 3HAK,
MOPSIAKOBBIM HOMEpP, IEPUOA, TPYINIA, NOATrPYIIA, OTHOCUTEIbHAsA AaroMHas Macca,
CTPOCHHME aroMa — 3apsiji sjipa, YHUCIO MPOTOHOB M HEUTPOHOB B sjpe, 00Ilee YuCIIo

AIIEKTPOHOB, PACTIPEACIICHNUE AMEKTPOHOB MO JIEKTPOHHBIM CJIOSIM);
OTPEAEIIATh TUIl XUMUYECKOM CBSI3U 10 (hopMyJie BEUIECTBA;
PUBOIUTH IPUMEPHI BEIIECTB ¢ PA3HBIMHU THIIAMHU XUMHYECKOU CBSI3H;
XapaKTEepU30BaTh MEXaHU3Mbl 00pa30BaHUSl KOBAJEHTHOW CBsA3M (OOMEHHBIN),

MOHHOM CBSI3U, METAIJIMUECKOM CBSI3U;
YCTaHABJIMBATh IPUYMHHO-CJIEICTBEHHBIE CBSA3U: COCTAB BEIIECTBA — THUII

XUMHYECKOU CBSI3U;
COCTaBJIATH (POPMYIIbl OMHAPHBIX COCTUHEHUH 0 BaJIEHTHOCTH;
HaXOJUTh BAJICHTHOCTH 3JIEMEHTOB O popMysie OMHAPHOTO COCTUHEHUS.
HCTIOJIb30BaTh IPU XAPAKTEPUCTUKE BEIIECTB IOHATHS: «CTENEHb OKUCICHUSY,

«BAJICHTHOCTb», «OKCHUIABD», «OCHOBAHHA», «HICIO0OUYH», «KAYCCTBCHHAA PCaKIUI»,
CKMHAUKATOP», «KHUCIOTBI», «KHCIOPOACOACPKAIIUEC KHCIIOTEI», <<6€CKI/ICJ'IOpO,Z[HBIC
KHCJIOTBD», «KUCJIOTHasA Cpcaar», «IICJIO0UHas cpcaar, <<HCfITp3J'IBH8.$I cpc€aa», «IIKaJaa pH»,
«COJIN», «aMOp(i)HBIe BCIICCTBA», «KPUCTAJNIMYCCKUC BCIHICCTBA», «KPUCTAJIMYCCKAA
pPeUICTKa», «MOHHAA KPUCTAIIMYCCKAA PCHICTKA», «aTOMHAA KPUCTAIIMYCCKAA PCIICTKA»,



KMOJICKYJISIpHass KpUCTAINIMYECKasA PpCeIICTKa», «MCETANIMYCCKasA KPUCTAIIINYCCKasA

PCUICTKA», KCMCCH),
KJ'IaCCI/I(I)I/IIII/IPOBaTB CJIOXXHBIC HCOPraHM4YCCKHUC BCIICCTBA II0 COCTAaBY Ha OKCHJILI,

OCHOBAHMA, KHUCJIOTBI U COJIM; OCHOBAHUA, KHUCJIOTBI M COJIM II0O pACTBOPHMOCTH B BOIC,

KHCJIOTHI I1I0 OCHOBHOCTH H COACPIKAHWIO KHCJIOpOaAa,
OoNIpCaACIIATL NPUHAMIICKHOCTh HCOPTraHUYCCKUX BCIICCTB K OOJHOMY M3 H3YYCHHBIX

KJIAcCOB (OKCHUJbI, JIETy4YHWe BOJOPOJHBIE COEAMHEHHS, OCHOBAHUS, KHUCIOTBI, COJH) IO
dopmyue;

OMKCHIBATh CBOMCTBA OTJIEJBHBIX MPEACTABUTENECH OKCHIIOB (HAa TpPUMEPE BOIBI,
YIJIEKUCIIOTO ra3a, HEeralleHOW M3BECTH), JETYYUX BOJOPOJHBIX COCIUHEHUHN (Ha mpuMepe
XJIOPOBOZIOPOJIa M aMMHaKa), OCHOBaHHM (Ha TpHUMEpe TUIPOKCHIIOB HATPUs, Kalusi H
KaJIbI[s1), KUCIIOT (Ha IpUMEPE CEPHOM KHCIOThI) U cojiel (Ha MpuMepe XJIOopua HaTpus,

kapOoHara kanbius, Gocdara KaIbmws);
OTIPEICNISATh BAJIGHTHOCTh U CTENIEHb OKUCIICHUS 3JIEMEHTOB B BEIIECTBAX;
COCTaBJISITh (DOPMYJIBI OKCHUIIOB, OCHOBAaHUM, KHCIIOT W COJIEM O BaJCHTHOCTAM U

CTCIICHAM OKHUCJIICHHUA JJICMCHTOB, a TaKiXKC 3apsalaM HOHOB, YKAa3daHHBIM B Ta6J'II/II_Ie

PacTBOPUMOCTH KHCJIOT, OCHOBAaHHU U COJIEH;
COCTAaBJISITh Ha3BaHHUS OKCHJIOB, OCHOBAaHUM, KUCJIOT U COJIEH;
CpaBHUBATh BAJICHTHOCTh M CTEICHb OKHUCIICHUS; OKCHJIbI, OCHOBAHUSA, KUCIJIOTHI U

COJIM IO COCTABY;
MCITIOJIb30BaTh TAOJIUITY PACTBOPUMOCTH JJIS ONIPEICTICHUSI PACTBOPUMOCTH BEIIIECTB;
YCTaHABJIMBATh T€HETUYECKYIO CBSI3b MEXIY OKCHUJIOM W THUAPOKCHUIIOM U HA00OpOT;

IMPUYMHHO-CJICACTBCHHBIC CBA3HM MCKIY CTPOCHHUCM aToMa, XUMHUYECKONU CBSI3bI0 U THUIIOM

KPUCTAJUIMYECKOU PEIIETKH XUMHUYECKUX COCTUHECHU;
XapakTepu3oBaTh aTOMHBIE, MOJIEKYJISAPHBIC, HOHHBIE METAJJIMYECKUE

KPUCTAJUIMYECKUE PELIETKH; CPEy paCTBOpa € MOMOIIBIO MKaibl pH;
MIPUBOJIUTH IPUMEPHI BEMIECTB C PA3HBIMU TUIIAMH KPUCTAIUIMYECKON PEILIECTKY,
IIPOBOIUTH HAOIOACHMS 32 CBOMCTBAMH BEUIECTB M SIBJICHUSMU, MPOUCXOSIIMMU C

BEIIECTBAMU;
coOnroaTh TMpaBuja TEXHUKU O€30MacHOCTH TpPHU TMPOBEJACHUU HAOMIOACHUN U

OTBITOB;
UCCJIEA0BATh CPEly pACTBOPA C MOMOIIBIO HHANKATOPOB;
AKCIIEPUMEHTAILHO Pa3InyaTh KUCIOTHI U IIEJI0YH, MOJIb3YICh UHIUKATOPAMH;
UCIIOJIb30BaTh MPU PELICHUU PACUETHBIX 3a/1a4 MOHATHUS «MaccoBasi J10Jis DJIEMEHTa B

BCHICCTBC», «MACCOBadA N0JIsI paCTBOPCHHOI'O BCIICCTBA», «0OBbeMHas JOJIA F33006p33HOF0

BCIICCTBA»,
IMPOBOAUTL PACUCTBI C HCIIOJIB30BAHUCM MOHSITHUHA «MacCoBas J0JI1 J3JICMCHTA B

BCHICCTBC», «MACCOBad O0JII paCTBOPCHHOI'O0 BCIICCTBA», «0O0BbeMHas JOJIA F33006p213HOF0

BCIICCTBA».
HCIIOJIB30BATh IIPH XAPAKTCPUCTHKC BCIICCTB IIOHATHA: «KIUCTUIIIIAINUAN,

«TEPETOHKa», «KPUCTAIIU3ALUS», «BBIIAPUBAHUEY», «(QUIBTPOBAHUE», «BO3TOHKA, WIH
cyOonmuManus», «OTCTauBaHUE», «UEHTPUPYTUPOBAHUE», «XUMHUYECKAS PEaKIUI»,
«XMMHYECKOE YPaBHCHUE», «PEAKIUU COCIUHCHUS», «PEAKIMH DPA3JIOKCHUSN», «PEAKIUU
oOMEHa», «peaKklUHu 3aMEIICHUS», «PEAKUHU HEUTpalIu3alun», «IK30TEPMHUUYECKUE



p€akouun», «OHAOTCPMHUUYCCKHUC PCAKOHH», «PCAKOHHN TOPCHUA), «KATAJIU3ATOPLI»,
«(I)GpMCHTBI», ((O6paTI/IMI>Ie pPCaKOoum», ((H606paTI/IMBI€ pe€akKOoumn», «KATAJIUTHYICCKHC

pCaKkuum, «KHCKATAIIUTUYCCKHUC PCAKIUN, KPAX aKTUBHOCTH MCTAJIJIOB», KTHUAPOJIU3),
YCTaHaBJINBATh NPUYINHHO-CIICACTBCHHBIC CBA3U MCIKIY (1)I/ISI/IIICCKI/IMI/I CBOMCTBaMHM

BCHICCTB U CII0OCOOOM pas3aciiCHusA CMGCGﬁ;
OOBSCHATH 3aKOH COXpaHCHHUA MACChl BCHICCTB C TOYKHU 3pCHHUA AaATOMHO-

MOJICKYJISIPHOTO YYCHHA,
COCTAaBJIATh YPABHCHUSA XUMHYCCKUX pCaKHI/Iﬁ Ha OCHOBC 3aKOHa COXPAaHCHHA MACChI

BCIHICCTB,
OIIUCBIBATH PCAKIHNH C ITOMOIIIBKO €CTCCTBCHHOIO (pYCCKOFO NI pOI[HOI‘O) A3bIKa 1

SA3bIKa XUMHUH,
KJIaCCI/I(l)I/IHI/IPOBaTL XUMHUYCCKUC PCAKIIUH 110 YUCIIY U COCTABY MCXOJIHBIX BCIICCTB U

OPOAYKTOB pPEaKIMK; TErIoBoMy 3 (DEKTy; HaMPaBICHHUIO MPOTEKAHUS PEaKIUU; YYACTHUIO

KaTaJIn3aTopa,
HCIIOJIB30BAaTh Ta6JII/IHy PaCcTBOPHUMOCTHU JIA OIIPCACIICHUA BOSMOXKHOCTH IIPOTCKAHUA

peakiuii oOMeHa; 3JECKTPOXUMUYECKHUM PsJl HANPSHKEHUN (aKTUBHOCTH) METAJJIOB IS
OIIPENICJICHUS] BO3MOXXHOCTH MPOTEKAHUS PEAKLUNM MEXIy MeTajjJaMd U BOJIHBIMU

pacTBOpaMu KUCIIOT U COJIEH;
HAOMIOZaTh U ONMHUCHIBATH TMPU3HAKU M YCJIOBHUS TEUEHUS XUMHUYECKHUX PEaKIUH,

AC€JIaTh BBIBOJbI HA OCHOBAHHNH aHAJIN3a Ha6J'HOI[eHI/If/'I 3ad OKCIICPUMCHTOM,
IIpOBOAUTL PACUYCTBI 110 XHMMHYCCKHMM YPABHCHHAM Ha HAXOXICHHC KOJIHNYCCTBA,

Macchl Win o0beMa MPOAYKTAa PEAKIMH IO KOJIMYECTBY, Macce WU O0BEMY HMCXOIHOTO
BEILIECTBA; C MCIOIb30BAHUEM MOHSTHUS «J0JIsH», KOTJA MCXOJHOE BEIIECTBO JAHO B BUJE
pacTBopa C 3aJJaHHOM MAaCCOBOM JOJIEW PACTBOPEHHOTO BEUIECTBA WU COJACPIKUT

ONPEAEIEHHYIO JOJIIO TPUMECEM.
WCIIOIb30BaTh TMPU XapPaKTEPUCTUKE MPEBPAIIECHUN BEIIECTB IMOHSTHUS: «PacTBOP»,

QIICKTPOJIUTHUICCKAA Aucconuanusa», <«JICKTPOIUTBD), «HEIJICKTPOIUTHD», «CTCIICHb
AUCCcoMUuanrmn», «CHIBbHBIC OJJICKTPOJIUTLI», «caabnie QJICKTPOJHUTBID», «KATHOHBLI»,

«aHHOHBD», «KHUCJIOTBID»,
«OCHOBAHHUA», «COJIN», «HMOHHBIC PCAKIHUHN», «Heconeo6pa3y}0mne OKCHIBI»,

«COJ'ICO6p33y10HIHC OKCHUAbD», «OCHOBHBLIC OKCHALD», «KHCJIOTHBIC OKCHIABD), «CPCAHHC
COJIN», «KHUCIIBIC COJIN», <«OCHOBHBIC COJIN», «r€HETUYCCKUU paa», «OKHUCIIHUTCIIBHO-
BOCCTAHOBUTCIBbHBIC PpCaAKIUMN», «OKHUCIUTCIIb», «BOCCTAHOBUTCIIL», «OKHCIICHHUC),

«BOCCTAHOBIICHUC),
OIMMCBIBATL PACTBOPCHUC KAK (I)I/I?)I/IKO-XI/IMI/ILIGCKI/Iﬁ ponecc;
HIUIIOCTPUPOBATE MMPHUMEPAMU OCHOBHBLIC ITOJTOXCHHA TCOPHU BHCKTpOHHTH‘ICCKOﬁ

JMCCOIMAIINK; TEHETUYECKYI0 B3aMMOCBS3b MEXIYy BellecTBaMU (MPOCTOE BEIIECTBO —
OKCHJ] — TUJIPOKCHUJ] — COJIb);

XapaKTEepU30BaTh OOIIME XUMHUYECKHE CBOMCTBA KUCJIOTHBIX M OCHOBHBIX OKCHJIOB,
KHUCJIOT, OCHOBAaHUM M COJEH C TO3UIHUK TEOPUU DICKTPOJUTHUYECCKON IHCCOIMAIUU;
CYIIHOCTh JICKTPOJUTHUYECKON TUCCOLMAIIMH BEIIECTB ¢ KOBAJIGHTHOM IMOJISPHON M MOHHOM
XUMHUYECKOU CBA3BIO; CYITHOCTh OKUCIIUTEIIBHO-BOCCTAHOBUTEIIbHBIX PEAKIIHIA;



MPUBOJAUTH NPUMEPBl PEAKUMN, MOATBEPKAAKIIMUX XHUMHUUYECKHE CBOWCTBA
KUCJIOTHBIX M OCHOBHBIX OKCHJOB, KHCJIOT, OCHOBAHUW MW COJIEH; CYLIECTBOBAHHUE

B3aMMOCBA3H MCKJY OCHOBHBIMHU KJIaCCaMHU HCOPIraHMYCCKUX BCHICCTB,
KJ'IaCCI/I(I)I/IL[I/IpOBaTI:: XUMHUUYCCKHUE pPEaKIUKU II0 «HU3MCHCHHIO CTEeNEHEH OKHWCJICHUS

AIIEMEHTOB, 00pa3yIOLIUX pearupyrore BeueCTBay;
COCTaBJIATh YPABHEHUS DIICKTPOJUTUUECKOM UCCOLMAIMU KUCIOT, OCHOBaHUU U

COHCﬁ; MOJICKYJISIPHBIC, ITOJHBIC U COKPAIICHHBIC HOHHBIC YPAaBHCHUS peaKm/Iﬁ C Y4aCTHEM
QJICKTPOJINTOB,; YPAaBHCHUA OKHUCIIUTCIIBHO- BOCCTAHOBUTCIIBHBIX peaKHI/If/'I, HCIIOJIb3Ys MCTOJ
QJICKTPOHHOT'O 6aJ1cha; YPaBHCHUA peaKum?I, COOTBCTCTBYOINUX ITOCIICIOBATCIIbBHOCTHU

(«1erouke») mpeBpalleHud HEOPraHUYECKUX BEIIECTB PA3IMYHBIX KIIACCOB;
ONpEENATh OKUCIUTENIb W BOCCTAHOBUTENb, OKHCIEHHE M BOCCTAHOBJICHHE B

OKHUCJIUTCIbHO-BOCCTAHOBUTCIIBHBIX PCAKIUAX
YCTaHaBJINBATb IIPUYUHHO-CICACTBCHHLIC CBA3M: KJIACC BCHICCTBA — XHMHUYCCKHUC

CBOMCTBA BEIICCTBA;
HaAOJIIO/IaTh U OMTUCHIBATh PEAKIIUU MEXKIY dJIEKTPOIUTAMH,
MPOBOAUTH OIBITHI, MOATBEPKAAIOIINE XUMHUYECKUE CBOMCTBA OCHOBHBIX KJIACCOB

HEOPraHMYECKHUX BEIIECTB.
S.Ili1anupyemble pe3yJabTaThl H3YUYeHUS Y4eOHOT0 MpeaMeTa « XuMHU»

VY4eOHblil IpenMeT «XUMHUS», B COIEPKAaHUH KOTOPOTO BEAYIIUM KOMITOHEHTOM
SBJISIIOTCS. HAy4YHbIE 3HAHUS M HAay4Hble METOAbl MO3HAHHWA, MO3BOJISIET (OPMUPOBATH Yy
yUYalIXcsl HE TOJNBKO LEJOCTHYIO KapTUHY MHpa, HO U MPOoOYyX AaTh y HUX SMOLMOHAIBHO-
[IEHHOCTHOE OTHOIICHHE K U3y4aeMOMY MaTepuaiy, CO3JaBaTh yCIOBUS Ul (pOopMHUpOBaHUS
CUCTEMBl LEHHOCTEHW, OMpEeNeNAlel TOTOBHOCTh: BBIOMpPATh ONpPEAEIEHHYIO
HaIlpPaBJIECHHOCTh JIEUCTBUW; JEHCTBOBATh OIpPEACICHHBIM 00pa3oM; OIIEHUBATH CBOU
JNEUCTBUSA U JEUCTBUS APYTUX JIIOAEH IO ONPEAEIEHHBIM HEHHOCTHBIM KPUTEPHUSIM.

ConeprxaHue Kypca HampasjieHO Ha (OPMUPOBaAHUE YHUBEPCAIbHBIX YUEOHBIX JEUCTBUH,
o0ecreynBaloliX PAa3BUTHE I103HABATEIBHBIX U KOMMYHHMKATHUBHBIX Kay€CTB JIMYHOCTH.
OOyuaronyecss BKIIOYAIOTCA B MPOEKTHYIO M HCCIEAO0BATEIbCKYIO JIEATEIbHOCTh, OCHOBY
KOTOPOM COCTaBJISIIOT Takue ydeOHbIe JEHCTBUSA, KaK YyMEHHE BUJIETh MPOOJIEMbI, CTABUThH
BONIPOCHI, KJIacCU(PUIIMPOBATh, HAONIONATh, MPOBOAUTH JKCHEPUMEHT U JEJIaTh BBIBOJIBI,
OOBSICHATh, JOKa3blBaThb. JaBaTh OMpENEICHUS MOHATHUH, CTPYKTypHpOBaTb MaTepuall.
VYyamuecs BKIIOYAIOTCS B KOMMYHHMKATHBHYIO Y4e€OHYIO NEATENbHOCTh, IJI€ MpeoliiagaroT
Takue €€ BUJIbI, KAK YMEHHE ITOJIHO U TOYHO BBIPAXKATh CBOM MBICIIN, aPIYMEHTUPOBATH CBOIO
TOUKY 3peHus, paboTaTh B TpyIle, MPEACTABISITh U COO0IaTh UHGOPMAIMIO B YCTHOM U
NUMCBMEHHOM (hopMe, BCTynaTh B IUAJIOT.

B pe3yabrare ndy4eHust Kypca XuMuM B 8 Kiiacce

BBINyCKHUK HAyYHTCH:
-XapaKkTepu30BaThb OCHOBHbBIE METO/IbI MO3HAHUS: HAOIIOIEHUE, U3MEPEHNE, IKCIIEPUMEHT;
-ONIUCHIBATh CBOMCTBAa TBEPIbIX, >XUIKUX, Ta3000pa3HbIX BEIIECTB, BBIJACII UX
CYILIECTBEHHbIE NTPU3HAKH;
-pacKpbIBaTh CMBICII OCHOBHBIX XUMHUYECKUX MOHATUA «aTOM», «MOJIEKYJIa», «XUMHYECKHI
AIEMEHT», IIPOCTOE BEIIECTBO», «CIIOKHOE BEIIECTBO», «BAJEHTHOCTH», «XWMHYECKas
peaxkuus», UCIIONIb3Ysl 3HAKOBYIO CUCTEMY XUMUH;



-pacKpbIBaTh CMBIC 3aKOHOB COXPAHEHHUS MAcChl BEIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOM T€OPUH;

-pa3nuyaTh XUMHUYECKUE U GU3HUECKHUE SBICHUS;

-Ha3bIBaTh XUMUYECKUE PJIEMEHTHI;

-OIpeCIATh COCTAB BEIIECTB MO UX hopMyJiaM;

-ONIPEAEIIATh BAJIEHTHOCTh aTOMa 3JIEMEHTA B COCIMHEHUSX;

-ONPEAENATh TUIl XUMHYECKUX PEAKIUN;

-Ha3bIBaTh NMPU3HAKU U YCIIOBUS MPOTEKAHUS XUMUYECKUX PEAKLIUM;

-BBISBJISITh MPU3HAKH, CBUAECTEIBCTBYIOIIUE O MPOTEKAHMM XHMHUYECKOM PEaKUHUU IpU
BBITNIOJITHEHUY XUMHUYECKOTO OIbITA;

-COCTaBJISATH (POPMYJIbI OMHAPHBIX COCTUHECHMUI;

-COCTaBJISITh YPABHEHUSI XUMHUECKUX PEAKIIUIA;

-coOroaTh npaBuia 6€30macHoi paboThl MPH MPOBEICHUH OIBITOB;

-TI0JIb30BaThCS 1a0OPATOPHBIM 000PYIOBAHUEM U TIOCYIOH;

-BBIYUCIIATh OTHOCUTEIIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYEO MACChI BEILECTB;

-BBIUMCIISITH MACCOBYIO JIOJIF0 XUMHUUYECKOTO 3JIEMEHTa 10 (opMyJie COSTUHEHNUS,
-BBIUMCIISATh KOJIMYECTBO, OObEM WJIM MacCy BEIIeCTBA IO KOJIWYECTBY, O0ObEMY, Macce
PEareHTOB WU MPOAYKTOB PEAKIINH;

-XapaKkTepu30BaTh (HU3MYECKUE M XMMHYECKHUE CBOWCTBA MPOCTHIX BEIMIECTB: KUCIOPOJA U
BOAOPOA;

-TI0JTy4aTh, COOMpPaATh KUCIOPOJ U BOJAOPO/I;

-pacno3HaBaTh OMBITHBIM MTyTEM ra3000pa3HbIe BEIIECTBA: KUCIOPO, BOIOPO/I;
-pacKphIBaTh CMBICH 3aKOHA ABOTaapo;

-pacKpbIBaTh CMBICI IOHATUI «TEMI0BOM 3(D(PEKT peakuun», «MOJIAPHBIN 00beM»;
-XapakTepu3oBaTh (PU3NYECKUE U XUMUUYECKHNE CBOMCTBA BOJIBI;

-pacKpbIBaTh CMBICII IIOHATUS «PAaCTBOPY;

-BBIYMCIIATH MaCCOBYIO JIOJIF0 PACTBOPEHHOTI'O BEIIECTBA B PACTBOPE;

-IIPUTOTOBIIATH PACTBOPHI C ONPEAEIEHHOW MAaCCOBOM J10JIE PaCTBOPEHHOIO BELIECTBA;
-Ha3bIBaTh COCIMHEHUS U3YUYEHHBIX KJIACCOB HEOPTaHUYECKUX BEILIECTB;
-XapakTepu3oBaTh (GHU3MYECKUE M XUMHUYECKHE CBOWCTBA OCHOBHBIX KJAacCCOB
HEOPraHUYECKUX BEIIECTB: OKCUJIOB, KUCIIOT, OCHOBAHUM, COJIEH;

-ONPEAENATh MPUHAJIEAKHOCTh BEIIECTB K OMPEAEICHHOMY KJIACCy COCMHECHUN;
-COCTaBIATH (POPMYJIbI HEOPTAHUYECKUX COCTUHEHUN N3yYEHHBIX KJIACCOB,;

-IPOBOJIUTH OMBITHI, MNOATBEPKAAIOIMIME XUMHUYECKHE CBOMCTBA HM3YYEHHBIX KJIACCOB
HEOPraHUYECKUX BEIECTB;

-pacro3HaBaTh OMNBITHBIM IYTEM PACTBOPbI KUCIOT U WIEIOYEH MO M3MEHEHHUIO OKPACKU
WH]IUKATOPA;

-XapaKTEepU30BaTh B3AUMOCBS3b MEXKY KI1aCCAMU HEOPraHUYECKUX COCAUHECHUN;
-packpsiBath cMbIci [Iepuoanueckoro 3akona [{.11. Mennaeneesa;

-00BSICHATh (PU3UYECKUI CMBICT aTOMHOTO (ITOPSIIKOBOTO) HOMEpPAa XMMHYECKOTO 3JIEMEHTA,
HOMEPOB I'PYNIIbI U Iepruojia B iepuoandeckout cucreme JI.1. Mennaeneena;



-O0OBSCHATh 3aKOHOMEPHOCTH H3MEHEHHS CTPOEHUSI aTOMOB, CBOWMCTB JJIEMEHTOB B
npezenax MajiblX IEPUOAIO0B U IIABHBIX MOATPYII;
-XapaKTepu30BaTh XHMMHYECKHE HJIEMEHTHI (OT BOIOpOJA JI0 KalbIlMs) HAa OCHOBE HX
noJIokeHus1 B mepuogudeckort cucreme .M. MenneneeBa U 0COOEHHOCTEH CTPOCHHS UX
aTOMOB;
-COCTaBJISITb CXEMbl CTPOCHHUSA aTOMOB MEPBbIX 20 3JIEMEHTOB IMEPUOIUUYECKON CHCTEMBI
JI.1. MeHnneneena;
-pacKpbIBaTh CMBICII IOHITUN: «XUMUYECKAS CBA3BY, «AIEKTPOOTPULIATEIBHOCTDY;
-XapaKTepHu30BaTh 3aBUCUMOCTh (PU3UYECKUX CBOMCTB BEILIECTB OT TUMA KPUCTAIIIUYECKOU
pEIIETKY;
-OMPEACNATh BUJ XUMUUYECKON CBSI3U B HEOPraHMYECKUX COCAUHCHUSX;
-M300pakaTh CXEMbl CTPOEHUS MOJIEKYJ BEIIECTB, OOpa30BaHHBIX PAa3HBIMU BUJIAMHU
XUMHYCCKHUX CBSI3CH;
-pacKpbIBaTh CMBICH TOHITHM «HOH», «KATHOH», «AaHUOH», «BJIEKTPOJHUTHIY,
«HEDJICKTPOJUTHI», «IJICKTPOJUTHUYECKAS AUCCOIUALUA», «OKHUCIUTEIbY», «CTEHCHb
OKHCJICHUS» «BOCCTAHOBHUTEIbY, KOKHUCIJICHHEY, «KBOCCTAHOBIICHUEY;
-OIPEIEIISITh CTENEHb OKUCIICHUSI aTOMa 3JIEMEHTA B COCMHEHUM;
-pPacKpbIBATh CMBICJI TEOPHUH IEKTPOJIUTUUCCKON TUCCOLMALINY;
-COCTABJISITh YPABHEHHUS JIEKTPOIUTAYECKON JUCCOLMALAN KUCIIOT, EI0YEH, COJIEH;
-O0BSCHSITH CYIIHOCTh MPOILIECCa DIECKTPOIUTUUYECKON TUCCOLMALMM U PEAKIIM MOHHOTO
o0OMeHa,;
-COCTaBJISATh MOJHBIE U COKPAIICHHBIE HOHHBIC YPABHEHUS PEAKI[UU OOMEHA;
-OTpeesiTh BO3MOXKHOCTh MPOTEKAHUS PEaKIuii HOHHOTO OOMEHa;
-IIPOBOIUTH PEAKIIUH, TOITBEPKAAOIINE KAYECTBEHHBIN COCTAB PA3JIMYHBIX BEUIECTB;
-ONPEACIATh OKUCIUTEb U BOCCTAHOBUTEIND;
-COCTaBJISITh YPABHEHUSI OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIUN;
-TpaMOTHO 00paIaThCs ¢ BEIIECTBAMH B ITOBCETHEBHOM JKU3HH.

BbINyCKHUK MOJYyYUT BO3MOKHOCTh HAYYUTHCH:
-8b108UCAMb U NPOBEPAMb IKCNEPUMEHMATILHO 2UNOMe3bl 0 XUMUYECKUX CBOUCMBAX
geujecms Ha OCHOBe UX COCMABA U CMPOEHUS, UX CHOCOOHOCMU 6CTMYNAMb 8 XUMUYeCKUe
peaxkyuu, o xapakmepe u NpoOyKmax paziuyHblX XUMUYECKUX PeaKyuil,
-Xapakmepu3zoeams Gewjecmea Nno cocmagy, CmMpOeHur0 U CE80UCMEaM, YCMAHABIUBAMDb
NPUYUHHO-CTLEOCBEHHbLE CBA3U MeNHCOY OAHHBIMU XAPAKMEPUCMUKAMU 8euyecmed;
-coCmasnsams MONEKYIAPHblE U NOJHble UOHHble YPABHEHUsl N0 COKPAWEHHbIM UOHHbIM
VPABHEHUSM;
-NPOCHO3UPOBAMb CHOCOOHOCMb Gewjecmea NpOsABIAMb OKUCIUMENbHblE UNU
80CCMAHOBUMENbHbIE CBOLICMBA C YUemoM CMeneHell OKUCIEHUS 2NeMeHMO08, BX00AWUX 8
e2o0 cocmas,
-cocmaeasims YpAasHeHUus peaxKyutl, COOmMeemcmayiouux nociedo8ameibHocCmu
npespauieHull HeoOp2aHUYeCKuUx 6euyecme PasiuyHblX K1accos,
-8b10BUCAMb U NPOBEPSMb IKCNEPUMEHMANbHO 2UNOMe3bl 0 pPe3yIbmamax 6030eUcmeus
PA3MUUHBIX PAKMOPO8 HA UBMEHEHUE CKOPOCU XUMUUECKOU PeaKyuiL,



-UCNONBL306AMb NPUOOPEemeHHble 3HAHUS OJisl IKON02UHECKU 2SPAMOMHO20 NOBEOeHUs 8
OKpydrCcarouiell cpeoe;

-UCNONBL306AMb NPUOOPEemeHHble Kllouesble KOMNEeMEeHYUU NPU 6bINOIHEeHUU NPOEeKmos u
VUEOHO-UCCeO008AMENbCKUX 3A0a4 NO  U3YYEHUIO CBOUCMSE, CHOCOD08 NONVYEHUS U
PACNO3HABAHUSL BEULECMEB;

-00bEKMUBHO OYEHUBAMb UHDOPMAYUIO O BeUeCMBAX U XUMUYECKUX NPOYECCax,
-KpUmuyecku OmHOCUMbCS K NCeBOOHAYHHOU UHDOpMAayuU, HedoOpOCo8eCmMHOll peKiame 8
CcpeoCcmeax MaccoBotl ungopmayuu;

-0CO3HABAMb 3HAYEHUe MmeopemudecKux 3HAHUU NO XUMUU OAs1 NPAKMUUECKOU
0essmellbHOCMU Yel08€eKd,

co30asamsv Mooenu U cxemwvl Ol peuleHus Y4eOHbIX U NO3ZHABAMENbHbIX 3A0ad, NOHUMAMb
HeoOxXo0uMocms COONIOeHUsT NPEeONnUCAHUU, npedidazaemvlX 8 UHCMPYKYUIX No
UCNONIL30BAHUIO 1eKAPCME, CPeOCmeE ObIMoBoU Xumuu u op.

6.Coneprkanue yueOHOro npeamMera.
Xumus. 8 Kjacc.

BBenenue (4 4)

[Ipenmer xumun. MeTompl TO3HAHUS B XUMHH: HAOMIOACHHE, SKCIIEPUMEHT,
MoaenupoBanue. VICTOUHWKH XuUMHYECKOW HWH(OpMaruu, ee MOoJydeHHue, aHaiIu3 |
MPEJCTABJIEHUE €TO PE3YIIBTATOB.

[ToHaTHE O XMMHUYECKOM 3JIEMEHTE U (opMax €ro CylieCTBOBaHUS: CBOOOJTHBIX aTOMax,
MPOCTHIX U CIIOXKHBIX BEIIECTBAX.

[IpeBpamienus BemecTB. OTIMUME XUMUYECKUX PEeAKIUN OT (pu3mdyeckux sineHui. Poib
XUMHUH B )KU3HU yelioBeka. XeMopuius u xemMohoousi.
Kparkue cBeneHus U3 UCTOPUM BO3ZHUKHOBEHMSI U Pa3BUTHUS XUMHUM. POjb OTE€YECTBEHHBIX
YYCHBIX B CTAHOBJIEHHUU XUMHUYECKOW Hayku — pabotel M. B. JlomonocoBa, A. M.
bytnepona, /1. 1. Menneneena.

XuMu4eckasi CHMBOJIMKA. 3HAKM XUMUYECKUX AJIEMEHTOB U ITPOUCXOXK/ICHUE UX HAa3BaHUM.
Xumnueckue hopmyibl. HAEKCH U KOdPPUITUEHTHI.
OTHOCUTENbHBIE aTOMHAsi U MOJEKyIsipHas macchl. [IpoBeneHrne pacueToB MacCOBOM JI0JIH
XUMHUYECKOTO JIEMEHTA B BEIIECTBE Ha OCHOBE €T0 (POPMYJIBI.

[Iepnonnueckas cucrema xumuueckux 3memMeHToB J[.M1.MeHneneeBa, ee CTpykTypa: Majbie
u OoJbllMe MEepUoAbl, TPyMIbl U moarpynmnsl. [lepuoanydeckas cucTeMa Kak CIPABOYHOE
nocooue AJisi MOJYyYEeHUS CBEJICHUM O XUMUUYECKUX DJIEMEHTaX.

JdemoncTpanuu.l . Moaenu pa3nuyHbIX MNPOCTBIX M CIOXKHBIX BemiecTB.2.Koimekuus
CTEKJISIHHOM XuMuYeckoil nocyasl. 3. Komnekius MarepranoB U U3ACIUN U3 HUX HA OCHOBE
amomunus. 4. BzaumoaencTBre MpaMopa ¢ KUCJIOTOW M TOMYyTHEHUE U3BECTKOBOM BO/IBI.

JlaGoparopHbie onbIThl. |.CpaBHEHHE CBOWMCTB TBEPABIX KPUCTALINYECKUX BEUIECTB U
pactBOpoB.2.CpaBHEHUE CKOPOCTH HCIAPEHHUs] BOABL, OJEKOJIOHA W 3THIOBOIO CIUPTA C
buabTpOBaILHOM OymMaru.

Tema 1. AToMBbI XUMHYECKHX 3J1eMeHTOB (9 1)



ATOMBI Kak (opMa CYIIECTBOBAHUS XMUMHUYECKUX 3JIeMeHTOB. OCHOBHBIC CBEACHUS O
CTpOeHUU aToMOB. Jloka3aTeiabCTBa CJIOKHOCTH CcTpoeHus atoMoB. OmbiTel Pesepdopna.
[LimanerapHast MOJENb CTPOCHUSA aToMa.

CocTaB aTOMHBIX SIJIEp: IPOTOHBI, HEUTpOHBI. OTHOCHUTEIbHAsT aTOMHas Macca.
B3auMoCBsI3b IOHATUN «ITPOTOHY», KHEUTPOH», KOTHOCUTEIbHAS aTOMHAs Maccay.

MN3meHneHne dyucia MNPOTOHOB B SiApe aroMa — O0Opa30BaHUWE HOBBIX XHUMHUYECKUX
2JIEMEHTOB.

N3meHeHnne 4ymciia HEHTPOHOB B sipe aromMa — oOpa3oBaHHEe H30TOMOB. COBpeMEHHOE
OIPEICIICHUE TOHATHS «XUMHYECKHM 3JeMeHT». M30TOomnbl Kak pa3HOBUIHOCTH aTOMOB
OJHOTO XMMHUYECKOTO AJIEMEHTA.

DnekTpoHbl. CTPOEHHUE ANEKTPOHHBIX YPOBHEH ATOMOB XMMHUUYECKHX AJIEMEHTOB MAJIBIX
nepuoaoB. [ToHsTHE O 3aBEPIICHHOM 3JIEKTPOHHOM YPOBHE.

[lepnonnueckas cucreMa XUMU4eCKUX 31eMeHTOB J[.M1.Menzaeneesa n ctpoeHne aToMOB —
(bu3uYeCKUi CMBICI OPSIIKOBOIO HOMEpPA AJIEMEHTA, HOMEpa TpyIibl, HOMEpa Mepruoa.
N3MeHeHne yucna 3JIEKTPOHOB HA BHENIHEM J3JIEKTPOHHOM YPOBHE aTOMa XHWMHUYECKOTO
AlIeMeHTa — 00pa30BaHUE MOJOKUTEIBHBIX U OTPUIIATEILHBIX HOHOB. MoHBI, 0O0pa3oBaHHbIC
aToMaMHM METaJJIOB M HeMeTaJioB. [IpUYMHBI H3MEHEHHUS METANIMYECKUX H
HEMETAJUIMYECKUX CBOMCTB B mepuojax u rpymmnax. Oopa3zoBaHue OMHApPHBIX COEAMHEHUHU.
[Tonsatue 06 moHHOM cBsizu. CxemMbl 00pa3oBaHUs MOHHOM CBs3U. B3ammoneicTBue aToMOB
AJIIEMEHTOB-HEMETAIJIOB MEXJy C000M — oOpa3oBaHHE JABYXaTOMHBIX MOJIEKYJ IPOCTBIX
BeliecTB. KoBajieHTHas HEMosipHas XUMHUUYECKash CBSI3b. ODJIEKTPOHHBIE M CTPYKTYPHBIC
bopMyIBI.

B3aumoneiictBue aToMOB HEMETAJIOB MEXJYy €000 — o00pa3oBaHHWE OWHAPHBIX
COCIMHEHUM HEMETA/IOB. JJIEKTPOOTPUIATEILHOCTh. KoBajeHTHas NOdspHas CBA3b.
[ToHaTHE O BaJlGHTHOCTH KaK CBOMCTBE aTOMOB OOpPa30BBIBaTh KOBAJICHTHBIC XUMHUUYECKHE
cBa3u. Cocrapienne (opMyn OWHApPHBIX COCIMHEHUN IO BaJleHTHOCTH. HaxoxneHue
BaJICHTHOCTH 1O (hopMysie OMHAPHOTO COSAMHEHMUSI.

B3aumoneiicTBue aTOMOB METANIOB MEXTY CO00M — 00pa3oBaHNE METALTHNYECKUX
KpucTaJiioB. [IoHsATHE 0 METATUIMYECKON CBS3H.

JlemoHCcTpaunu. Mozxenu aroMOB XHUMHUYECKHUX 3JIeMEHTOB. llepmoamueckas cucrema
xumudecknx seMenToB Jl. . Menpeneesa (paznudnabie GOpMbI).

Jlaboparopusle onbIThl. 3. MozaenupoBaHue OpPHUHIMNA ACHCTBUS CKaHUPYIOLIETO
Mukpockomna. 4.M3rotoBieHue Mozese MosieKyl OMHApHBIX coenuHeHuil. 5. M3rorosienue
MOJENH, WJUTIOCTPUPYIOLIEH CBOMCTBA METAJUIMYECKON CBSI3H.

Tema 2. IIpocTbie BemecTBa (6 1)

[Tonoxxenue MeTannoB U HeMeTauIoB B [leproanyueckoil cucTeMe XUMUYECKUX 3JIEMEHTOB
. . Menpeneena. Baxxneiiime npocThie BEIIECTBAa — METAILIbI (3Keie30, allFOMUHUMN,
KaJIbIIMH, MarHui, HaTpuH, Kanuit). O0mme hunyeckue CBOMCTBA METAJIJIOB.

Baxneiiiine mnpocTeie BelIeCTBa-HEMETAUIbl, OOpa30BaHHBIE aTOMaMU KHUCJIOPOJa,
BOJIOpO/A, a30Ta, cephl, Gocdopa, ymepona. Monekyiabl IPOCThIX BEIIECTB-HEMETAIOB —
BOJIOPO/Ia, KUCJIOPO/Ia, a30Ta, rajJoreHoB. OTHOCUTENbHASA MOJIEKYIISIpHAs Macca.



CnocoOHOCTh aTOMOB XMMUYECKHX JJIEMEHTOB K OOpPa30BaHUIO0 HECKOJIBKHX MPOCTHIX
BEUIECTB — aJUIOTpONHs. AJIOTPONHBIE MOoAM(UKAUUU Kuciopoda, (ocdopa, oioBa.
Merannuueckue U HEMETAIUIMYECKUE CBOMCTBA MPOCTHIX BEMIECTB. OTHOCUTENBHOCTD 3TOTO
MOHSTHUS.

Uucno Asoranpo. KonmudectBo BemectBa. Moiis. MonspHas macca. MomspHbIii 00beM
razoo0pa3HbeIX BemecTB. KpaTHble eAWHUIBI M3MEPEHUS KOJMYEeCTBAa BEIIeCTBA —
MUJUTUMOJIb M KWJIOMOJb, MUJUIMMOJISIDHAsT W KHUJIOMOJISIpHAsE MacChl BEIECTBA,
MUJUTAMOJISIPHBIA U KHJIOMOJISIPHBIA 00BEMBI Ta3000pa3HBIX BEIIECTB.

PacueTsl ¢ MCHONB30BaHUEM TMOHATUN «KOJIMYECTBO BEIIECTBA», «MOJSPHAs Maccay,
«MOJISPHBIA 00BEM T'a30B», «UUCIO ABOTaPO».

Jemoncrpanun. [lonydyenue o3oHa. OOpas3ipl O€NOro M Ceporo 0ioBa, OEIOro u
kpacHoro docdopa. Hekoropsie MeTaibl 1 HEMETAUIbl ¢ KOJWYECTBOM BeliecTBa 1 MOJb.
MoutsipHblii 00b€M ra3000pa3HbIX BEIIECTR.

JlaboparopHbie onbIThI. 6. O3HAKOMJIEHHE C KOJUIEKIMENW METAIIIOB. 7. O3HAKOMIIEHHUE C
KOJIJIEKIIUEN HEMETAJIIOB.

Tema 3. CoenHenusi XuMHYECKHX 3J1eMeHTOB (14 )

Crenenp okucneHus. CpaBHEHUE CTENEHU OKHMCIEHHUS W BaJeHTHOCTH. OmnpeneneHue
CTETNICHU OKHUCJICHHS 3JIEMEHTOB B OMHApHBIX coeauHeHusx. CocTaBieHue GopmMya OMHAPHBIX
COE€IUHEHUH, OOIIMH CI10CcO00 UX Ha3BaHUM.

bunapHbIe coeMHEHMSI METAJUIOB M HEMETAJUIOB: OKCHJIBI, XJIOPHUIBI, CYIbPUIABI U TIP.
Cocrasnenue ux Gopmy.

buHapHble COEAMHEHUST HEMETAIUIOB: OKCHUJIBI, JIETy4YHE€ BOAOPOAHBIE COEAUHEHUS, UX
cocTtaB M Ha3BaHud. [IpencraButenu OKCUAOB: BOAA, YINIEKUCIHBIA a3, HEralleHasi U3BECTh.
[IpencraButenu JeTy4nX BOJOPOIHBIX COCTUHEHUM: XJIOPOBOAOPO U AMMHUAK.

OcHoBaHuUs, UX COCTaB U Ha3BaHus. PacTBopumMoCTh OCHOBaHUU B Boje. lIpencraBurenu
miejJouei: TUIAPOKCUIbI HaTpus, Kaiaud u Kanblus. [lonstue o0 wuHIMKaTOpax U
Ka4E€CTBEHHBIX PEAKIUSX.

Kucnorel, ux cocraB um HazBanus. Knaccudukanus kucnor. IlpeacraBurenu KHUCIOT:
cepHasi, consHas, a3oTHas. [loHstue o mkane kucinorHoctu (mkana pH). Msmenenue
OKpPAaCKH UHAUKATOPOB.

Conu Kak MpOU3BOAHBIE KUCJIOT U OCHOBaHUM, UX COCTaB WM Ha3BaHUsA. PacTBOPUMOCTH
coneil B Boze. [IpencraBurenu comneil: xiaopua HaTpus, kKapOoHatT u ¢ocdar Kaablusl.

AMOp(QHBIE U KPUCTAIINYECKHUE BEILIECTBA.

MeXMONEKYJIIpHbIE B3aUMOJAEHUCTBUSA. TUIIBI KPUCTAJUIMYECKUX PELIETOK. 3aBUCHUMOCTh
CBOMCTB BEIIECTB OT TUIIOB KPUCTAJUIMYECKUX PEIIETOK.

Uucteie BeliecTBa U cMecH. [Ipumepnl >KUAKUX, TBEPABIX M Ta3000pa3HBIX CMECEH.
CBo#icTBa YHUCTHIX BelecTB U cMeceil. Ix coctas. MaccoBas U oObeMHAs JOJIU KOMIIOHEHTA
cMecH. PacyeTsl, CBSI3aHHBIE C HCIIOJIb30BAHUEM MOHITHUS «I0JIS».

Jemoncrpamuu. OOpasnbl OKCHUIIOB, KHUCIIOT, OCHOBaHUW U cojei. Mojenu
KPUCTAJUIMUECKUX PEIIETOK XJIOpuJa Harpus, anMasa, okcuaa ymiepona (IV). Kucnorno-
LIEJIOYHbIE MHAMKATOPBI, U3MEHCHUE UX OKPACKH B PA3JIMYHBIX Cpelax. YHHUBEPCAIbHBIN
VHJIMKaTOp U U3BMEHECHHUE €r0 OKPACKH B pa3inuyHbiX cpenax. [lkana pH.



JlaGoparopHbie onbIThI. 8. O3HAKOMIICHHE C KOJUIEKIHEN OKCUIO0B. 9. O3HAKOMIIEHUE CO
cBoiicTBamu ammuaka. 10. KauectBeHHas peakuus Ha ymiekucibid ra3. 11. Onpenenenue pH
PacTBOPOB KHUCIIOTHI, Ie04u U Bofbl. 12. Onpenenenue pH TMMOHHOTO U 0JI0YHOTO COKOB
Ha cpese miofoB. 13. O3HaKOMIIEHUE C KOJUIEKIIUEH COJICH.

O3HakoMJICHHE C KOJUIEKIHMEW BEIIECTB C Pa3HbIM THUIIOM KPHUCTAJUIMYECKON PEHIETKH.
H3roroBnenne Mojenei KpucTauimueckux pemeTok. 15. O3HakoMieHue ¢ 00pa3ioM ropHoi
MOPOJIBL.

Tema 4. U3menenus, npoucxoasimue ¢ emecrsamu (12 4)

[TousaTtue siBIEHUMN, CBSI3aHHBIX C U3MEHEHUSIMH, POUCXOASIIMMU C BEIIECTBOM.

SIBneHusi, CBsI3aHHBIE C W3MEHEHHUEM KPHUCTAJUIMYECKOTO CTPOCHHSI BEIIECTBA MpPHU
MOCTOSIHHOM €ro cocTaBe, — ¢u3nueckue siBieHUs. Du3nueckue SBICHUS B XUMUU:
JUCTUJUISINS, KPUCTA/UIM3allusl, BBIMMApUBAHUE W BO3TOHKA BEHIECTB, (PUIBTPOBAHHUE W
HEeHTpUQPyrupoBaHue.

SBneHus, CBSI3aHHBIE C M3MEHEHHWEM COCTaBa BEIIECTBA, — XUMHUYECKHE DPEAKIUU.
[Ipu3Haku M yclOBHUS NMPOTEKAHHMS XUMUYECKUX peakiuil. BeiieneHne TemioTel U cBeTa —
peaknuu ropenus. [lonsitue 00 3K30- U IHAOTEPMUUECKUX PEAKITUSIX.

3aKoH COXpaHEHHsSI MacChl BEIIECTB. XMMHUUYECKUE YpPaBHEHUA. 3HAYEHUE HHACKCOB U
ko3 durmentoB. CocTaBieHNE YPABHEHU XUMUYECKUX PEAKIIUA.

Pacuerbl 10 XuMHUYECKUM ypaBHEHUsAM. PelieHue 3aad Ha HAXOXKIACHUE KOJIMYECTBA,
Macchl WM OoObeMa MNPOAYKTAa PEaKIMU MO KOJWYECTBY, Macce WU 00bEeMYy HCXOAHOTO
BellleCTBA. PacyeThl ¢ MCMOIB30BAHUEM MOHSTHUS «JOJs», KOIJla UCXOJAHOE BEIIECTBO JAHO
B BHUJIE pacTBOpa C 3aJaHHOW MacCOBOW JOJIEM PACTBOPEHHOIO BEIIECTBA WM COHEPKUT
ONPEAEIIEHHYIO JOJIIO TPUMECEH.

Peakuuu paznoxenust. [IpencraBpieHue o CKOpOCTH XUMUYECKUX peakiuii. Katanuzaropsl.
®epmenTrsl. Peaknum coeauHeHusa. Karanutudyeckue M HEKATAIMTUUYECKUE PEAKIIHH,
oOpatumbie 1 HeoOpaTuMble peakuuu. Peakunu 3amenieHus. Psg akTHBHOCTH METaJlIOB, €ro
UCIOJIb30BAaHUE [IJI1 MPOTHO3MPOBAHUS BO3MOKHOCTH MPOTEKAHUS PEAKUUA MEKITY
METaJUlaMd U KUCJIOTaMH, PEaKUMi BBITECHEHUS OAHUX METAJJIOB U3 PAacCTBOPOB HUX COJIEH
npyrumu Metauiamu. Peakimm obmena. Peakiuu HedTpanu3anuu. YCIOBUS MPOTEKaHUS
peakiuii oOMeHa B pacTBOpax JI0 KOHIIA.

Turbel XMMHYECKMX PEAaKIUM HAa NpPUMEpPE CBOWMCTB BOAbL. Peakuus paznoxeHus —
AIIEKTPOJIN3 BOABL. Peakiuu coeMHeHUs1 — B3aUMOJEHCTBHUE BOJBI C OKCUIAAMU METAIIJIOB U
HEMETAJUIOB. YCIIOBHE B3aMMOJEHUCTBUSA OKCHIOB METAUIOB M HEMETAUIOB C BOJOM.
[ToHsiTHe «rUAPOKCUIB». Peakunu 3aMenieHus: — B3aUMOJACHCTBUE BOAbBI C METAJJIaMM.
Peakiiuu oOMeHa — TUAPOJIN3 BEIIECTB.

JemoncTpanuu. [Ipumepsl (pusnueckux sBICHUMN: a) IUIaBieHHe napaduHa; 0) BO3rOHKa
Woma wunum OEH30MHOM KHCIOTHI; B) pPAacTBOPEHUE OKpalIeHHBIX coiiel; ) auddysus
OYIIMCTBIX BEUIECTB C FOPAILIEH JIAMIIOUKH HaKaluBaHus. [IpuMepbl XUMUYECKUX SIBJICHUM:
a) ropeHue maraus, ¢ocdopa; 0) B3aUMOACHCTBHE COJISHONH KHCIOTBI C MPaMOpPOM WU
MeJioM; B) monydeHue ruapokcuna meau (I11); T) pacTBopeHue Moiy4eHHOro THAPOKCUIA B
KHUCIIOTax; 1) B3aumozeiicTBue okcuaa menu (I1) ¢ cepHoii KUCIOTOW MpU HarpeBaHUU; €)
pa3lioKeHuEe MepMaHraHara Kaius; K) pa3lioKEeHHE IEePOKCHIA BOAOPOJAa C IMOMOUIBIO



JMOKCHUIa MapraHiia U Katanasbl KapTodess Wi MOPKOBH; 3) B3aUMOJIECHCTBUE pa30aBICHHBIX
KHCJOT C METAJUIAMHU.

Jlaboparopubie onbiThbl. | 6. IIpokanuBaHue Meau B IUIAMEHU CIHAPTOBKH.
17. 3amenienue meau B pactBope xiopuaa meau (II) xemnezom.

Tema 5. IIpaktukym 1. Ilpocreiimmue onepanuu ¢ Bemectsom (4 1)

1.IlpaBuna TexHuku O€30MaCHOCTH TpHU paboTe B XMMHUUYECKoM kabOuuere. [Ipuembl
oOpareHus ¢ J1abopaTopHBIM 00OPYIOBAHHEM W HAarpeBaTeIbHBIMU TIprOopamu. 2. O4uucTka
3arpsAA3HEHHOM nNoBapeHHOM cosu. 3.1IpusHakm xumuueckux peakumil. 4. IIpurorosnenue
pacTBOpa caxapa M pacyeT ero MacCOBOU JTOJIM B PACTBOPE.

Tema 6. PactBopenue. PactBopbl. CBoiicTBa pacTBOpoB  3JIeKTpoauToB (17 4)
PacTtBopenue kak ¢usnko-xumuueckuit  mpouecc. IlonsaTue o rugparax u
Kpuctamoruaparax. PactBopumocts. KpuBbie pacTBOPUMOCTHM Kak MOJEIb 3aBUCUMOCTH
pacTBOPUMOCTH TBEPABIX BEIIECTB OT TeMmeparypbl. HachblllleHHbIE, HEHACHIIIEHHBIE U
nepechlleHHbIe pacTBOpel. Boga B mpupone. KpyroBopor Boasl B npupone. duznueckue
CBOMCTBA BOJIbl. 3HAYEHHUE PACTBOPOB ISl IPUPO/IbI U CENBCKOTO XO31CTRA.

[TonsiTue 00 SNEKTPOIUTUYECKON NHUCCOIUAIUU. DJNEKTPOIUTHl U HEDIEKTPOIUTHI.
MexaHu3M JuccolManuid 3IEKTPOJIUTOB C Pa3IUYHbBIM XapakTepoM cBsi3u. (CreneHb
AIIEKTPONUTUYECKON Aucconnanuu. CHIIbHbBIE U CIa0bIe JIEKTPOIUTHI.

OCHOBHbIE TIOJIOXKEHUSI TEOPUHU DIICKTPOJIUTUUYECKOU Auccolranuu. MloHHbIe ypaBHEHUS
peaknmii. Peakiiuu oOMeHna, uaymue 10 koHma. Kimaccudukamnms HOHOB U MX CBOWCTBA.

Kucnorel, ux knaccudukanus. Jluccoumarusi KUCIOT U UX CBOMCTBA B CBETE TEOPUU
ANEKTPOIUTUYECKOW JHCCOLMaMi. MOJIEKYIsIpHbIE W WOHHBIC YPAaBHEHUS PEAKIIUU.
B3anMoznencTBie KUCIOT € METAUIAMH. OJEKTPOXUMHUYECKUN Psii HANpPsHKEHUN METAILIIOB.
B3anmozeiicTBre KUCIOT C OKCHJIaMHM METAJLIOB. B3auMmoneincTBrue KHUCIOT ¢ OCHOBAHUSIMH
— peakuus HeWTpanuzauu. B3anMozaeicTBre KUciaoT ¢ coyisiMu. Vcronbs3oBaHue TaOIUIIbI
PacTBOPUMOCTH JIJI1 XapaKTEPUCTUKU XUMHUUYECKUX CBOMCTB KUCIIOT.

OcHoBanus, ux kinaccudukaius. Jluccounannsi OCHOBaHHIM M UX CBOMCTBA B CBETE€ TEOPUU
AIEKTPOJIMTUYECKON TMCConManuu. B3anMoaencTBue OCHOBaHUM ¢ coysiMu. Vcnonib3oBaHne
TaOMHIBI PACTBOPUMOCTU JJISi XapaKTEPUCTUKU XUMHYECKHUX CBOWCTB OCHOBAaHUU.
B3aumopericTBue menoyen ¢ OKCUaaMu HEMETAJIOB.

Conu, ux aucconuanusi ¥ CBOMCTBA B CBETE TEOPUU IJIEKTPOJIUTUUECKON JUCCOLUALINH.
B3aumoneiictBue coneit ¢ MeraiiaMu, 0COOCGHHOCTH 3TUX peakiuil. BzauMmopeiictBue coeit
¢ coisimu. Mcnonb3oBaHue TaOMUIBI PACTBOPUMOCTH JUISl XapaKTEPUCTUKU XUMHYECKHUX
CBOMCTB comnei. O0001IeHre CBeIeHH 00 OKCHIaX, UX KJacCU(UKAIMU U CBOMCTBAX.

I'eneTnueckne psapl MeTaula U HeMeTaula. [ eHeTnyeckas CBA3b MEXAY KJIacCaMH
HEOPraHUYECKUX BEILIECTB.

OKHUCIUTENBHO-BOCCTAHOBUTENBHBIE PEAKIIUH.

OmnpeneneHue crerneHeld OKUCICHMsS Ui 3JIEMEHTOB, OOpa3yIOIMX BEIECTBA PAa3HBIX
KiaccoB. Peaknuu HMOHHOTO OOMEHAa M OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIUU.
OKuCIHUTENh U BOCCTAHOBUTEIb, OKUCIIEHUE U BOCCTAHOBIICHUE.

CocraBieHue ypaBHEHMH OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUHA METOA0M
AIICKTPOHHOTO OajlaHca.



CgolicTBa TPOCTHIX BELIECTB — METAJIOB U HEMETAJJIOB, KHUCJIOT U COJIEM B CBETE
OKHCJIUTEIbHO-BOCCTAHOBUTEIILHBIX PEAKIIUMA.

JemoncTpanuu. VcnbpiTaHWe BEHIECTB M MX PACTBOPOB HA BJIEKTPONPOBOIHOCTD.
3aBUCUMOCTDH DJICKTPOIPOBOJAHOCTA YKCYCHOW KHMCJIOThI OT KOHIIEHTpaluu. JIBU>KEHHUE
OKpAILLICHHbIX MOHOB B J3JIEKTPUYECKOM IoJie. B3aumMonencTBue LMHKA C CEPOU, COJISHOU
kucioro, xaopuaom wmeau (II). T'openme ™aruusa. BzaumoneilicTBue XJIOPHOU U
CEpOBOIOPOTHOM BOIBI.

JlaGoparopHble onbIThI. 18. B3aumozelicTBue pacTBOPOB XJIOpUIa HATPUSL U HUTpaTa cepedpa.
19. [lonyyeHne HEpPACTBOPUMOIO THAPOKCUAA M B3aUMOACHCTBHE €ro ¢ kuciaoramu. 20.
BzauMopaeiicTBue KHCIOT C OCHOBaHMAMU. 2 1 . BlaumoaelcTBHE KHUCIOT € OKCHIAMH
MetauioB. 22. BzauMopelcTBue KUCIOT ¢ MetauiamMu. 23. B3anmMoneincTBHEe KHCIOT C
comaMu. 24.B3amMopeiicTBue 1Ienodedl ¢ KUCIOoTaMH. 25. BzaummomelcTBHE IIEIOUEHd C
OKCHJIaMU HeMeTaJlioB. 26.B3aumMoperictBue mienoueit ¢ consmu. 27.1lomyyenue u cBoncTBa
HEpPACTBOPUMBIX OCHOBaHMH. 28. B3anmMoneicTBUE OCHOBHBIX OKCHUJIOB C KHCIOTaMH. 29.
BzauMmopelicTBue 0CHOBHBIX OKCHIOB ¢ Boaoil. 30. B3auMoaelcTBUE KUCIOTHBIX OKCHOB C
meiioyamu. 31. B3aumMonaencTBue KUCIOTHBIX OKCUAOB ¢ BOIOM. 32. B3aumonelicTeue coneit
¢ kucioramu. 33. BzaumopeiicTBue cosneid ¢ menodamu. 34. BzaumojneicTBHe cojel C
cossimu. 35. B3aumozelicTBUE pacTBOPOB COJIEH C METaIaMHU.

Tema 7. llpakTuxym 2. CBoiicTBa pAaCTBOPOB 3JIEKTPOJIUTOB (24)
1.Peaxiiuu monHoro oomena. 2. Penienne SKcriepuMeHTaNbHBIX 3a/1a4.

1 yac pe3epBHOI0 BpeMeHH MCIO0JIL30BAH VIS MIPOBEAeHUSI MPAKTHYECKOH PadoThI
«Peaknuu MOHHOI0 00OMEHAa»
IlepeyeHb NpaKTHYECKUX PA0OT.

IIpakTuueckas padora Nel.llpaBuna TexHuKkH 0€30MaCHOCTH MpU padboTe B

xumMuieckoM kabunere. [Ipuembl oOpaleHus ¢ 1adoparopHbIM 000PyI0BAaHUEM

Y HarpeBaTebHBIMU NPUOOpaMH.

IpakTnueckas padora Ne2. OuncTka 3arpsi3HEHHON MOBAPEHHOU COJIH.

IpakTnueckas padora Ne3. [Ipu3Haky XUMHUUYECKUX PEAKIIUH.

IIpakTnueckas padora Ned. [IpuroroBieHue pacTBopa caxapa v OnpeeaecHue

€ro MacCOBOM JIOJIA B pacTBOPE.

IIpakTuyeckas padora NeS. Peakiiuu noHHoro oomeHa.

IIpakTueckas padora Ne6. Penienue skciepuMEHTAIBHBIX 3a]1a4.
7.Temarnuyeckoe IJIAHNPOBaHHE



Pazpgensl, TeMbl

Komn

OCHOBHBIC BUIBI YUEOHOU AEATENLHOCTH

YE€CTBO
4yacoB (YYI[)
BBenenue 4y,
1. [Ipenmer xumuu. BemecTsa. 1 OnpeneneHus TOHATHA «aTOM», «MOJIEKYIay,
JL.o.Nel CpaBHeHue CBOMCTB TBEpPABIX «XMMHYECKHMM DJIE€MEHT», «BEIIECTBOY,
KPUCTANJIMYECKUX BEU[ECTB U «IIPOCTOE BEIIECTBOY,
pacTBOpOB. «CIIOXKHOE BEIIECTBO», «CBOMCTBA BCIICCTBY.
OnucaHue W CpaBHEHHE MPEIAMETOB H3YUEHUS
€CTECTBEHHOHAYUYHBIX TUCLUUILINH, B TOM YHUCIIE
xumun. Knaccudukarusi BemecTs mo cocraBy
(mpocTble U ClOXHBIE). XapaKTepUCTHKA
OCHOBHBIX METOJNOB HU3YUYEHHUS
€CTECTBEHHOHAYUYHBIX AUCHUIUIUH. Paznuuenue
Tela W BEIIECTBA; XHMMHYECKOTO JJIEMEHTa U
npocroro  BemectBa. Onucanme Gopwm
CYIIECTBOBAHUS XHUMHUYECKHX DIEMEHTOB;
CBOMCTB BelleCTB. BEHIONHEHHUEC
HETMOCPEICTBCHHBIX HAOMIOACHUN W  aHaIM3
CBOWCTB BELIECTB U SIBJICHHUM, TPOUCXOIAIINX C
BEIIIECTBAMH, C COOTIOACHUEM MPABUI TEXHUKH
6e3zomacHoctu. OdopmiaeHnue oryera,
BKJIFOYAIOIEr0 ONWCaHHe HaOIIONEeHUs, €ro
pE3yJIbTaTOB, BHIBOJIOB.
2. [IpeBpamenus BemectB. Ponb xumuu | 1 Onpenenenust HOHATHH «XUMHUYECKUE
B KuU3HU 4venoBeka. JI.o.Ne2 SIBJICHUSD, «pusnueckue SIBIICHUS.
CpaBHEHHE CKOPOCTH HCIapEHUs OObsiCHEHHE CYITHOCTH XHMHYECKUX SIBICHHUM
BOJIbI, OZICKOJIOHA W 3TUJIOBOTO CIIUPTa (c TOYKM 3peHHUST ATOMHO-MOJIEKYJISIPHOTO
¢ GUIBTPOBAILHOM Oymarmy. YYCHHS) U UX MPUHIUANHAAIBLHOTO OTIWYHS OT
¢u3nuecKkux sBICHUN. XapaKTEPUCTHKA POJIU
XUMHU B XHU3HHU 4YEJOBEKa; pPoOJaH
OCHOBOIIOJIOXKHUKOB OTEUCCTBCHHOM XHMHMHU.
CocTaBlIecHHE CJIOXHOTO TIJlaHa TEKCTa.
[Tonyyenne xuMuU4YecKo HHGPOpPMALUH U3
Pa3JIMYHbIX UCTOYHHUKOB.
3. 3Haku (CHUMBOJIBI) XMUMHUYECKHUX | | OnpeneneHus NOHATUN «XUMHUYECKUN 3HAK,
DNEMEHTOB. Tabnuma I CUMBOJ», «KOA(DOUIIMEHTH», «HHIEKCHI.
J.1.Menneneesa. Onucanune tabnuuHoit Gopmsl [lepuoanueckoit
CHUCTEMBI XHUMHUYECKHX »diIemeHToB J[. U.
Mengeneea. OnucaHnue MOIOKEHUS AJICMEHTA
B Tabmuue [[. . Menneneepa. Mcnons3oBanue
3HAKOBOTO MOJICITUPOBAHUSL.
4, Xumuueckue Gopmynsr. |l Onpenenenus MMOHATHH «XAMHYECKast
OTHoOcCcUTENIbHAS aToOMHAas H dbopMmyna», «OTHOCUTEIbHAs aTOMHAas Maccay,
MOJIEKYJIsIpHasi Macchl. MaccoBast 10715 «OTHOCUTEJIbHAsg MOJEKYJIspHaAs Maccay,
JJIEMEHTA B COCIUHCHHUM, «MaccoBas JOJsA3JIcMeHTa» .BrluncieHue
OTHOCHTEIIBHON MOJIEKYJISIPHOM MaccChbl
BCIIECTBA M MAaCCOBOM HONH XHUMHUYECKOTO
3JIEMEHTA B COCAMHEHMSIX

Tema 1. AToMBbI XHMHYECKHX 3JIEMEHTOB 94.

5. OcHOBHBIE CBEIEHHUS O CTpoeHHH | 1 Ompenenenus NOHATUH «IIPOTOH», «HEUTPOH»,
aromoB. CocTaB aTOMHBIX SfAJI€p: «QIEKTPOH», «XXUMUYECKHI IIEMEHT», «MaCCOBOE
MPOTOHBI U HEUTPOHBI. Y30TOMBI. YUCIIo», «u30Tom». Onucanue cocraBa aTOMOB
Jl.o.Ne3MopenupoBanue MOpUHILIUIIA snemenToB Ne 1—20 B Tabmume J[. U.
NENCTBUS CKAaHUDPYHWIETro Menneneesa.

MHKPOCKOIIA. [Tonyuyenne XuMHYECKOW HHPOpPMAIUH U3
Pa3IUYHBIX HCTOYHUKOB.
6. DiektpoHbl. CTpoeHHUE DIEKTPOHHBIX | 1 OmnpenesieHUS MOHITUH «AIEKTDOHHBIN CIION)),




8.0Onucanne yue0HO-METOAUYECKOI0 U MATEPUAIBbHO-TEXHUYECKOI0

o0ecneyeHus1 00pPa30BaTEJILHOIO NPoLecca.
IleyaTHble Mocooust
1 JTumepamypa:
Vyebuuk Xumus. 8 kinacc: yueOHUK J1s oOtieoOpa3zoBatenbHbix yupexaenuid. O.C. ['abpuens. -
M.: Ipoda, 2016.
Ia6puensa O.C. Xumus. 8-9 k. Meronudeckoe mocooue — M.: Ilpoda, 2014.
I'abpuenstn O.C. Xumusi B TecTax, 3ajadax, YNpaXHEHUsAX. 8 Kiacc: ydeOHOoe mocobue K
yueonuky O.C. ['abpuensina - M.: JIpoda, 2014.
IMa6puensa O.C. Xumus. 8 knacc. KonTpoasHbie B mpoBepodHbie padboThl K yueOHuKy O.C.
labpuensHa «Xumus. 8 kaace». - M.: [Ipoda, 2014.
[TaBmoBa H.C. KoHTposnbHBIE U caMOCTOSITENIbHBIE PabOThl 10 XUMUHM: § Kiacc: K yueoHuky O.C.
I'abpuensna «Xumus. 8 kinace» — M.: M3narenbetBo «Ox3amen», 2015.

2. Ilpocpammmnoe obecneuenue:
[IpumepHass mporpamMma y4eOHOTO HpeaMeTa XMMHM, BKJIIOUEHHOM B COJEpKaTeNIbHBIN pasmen
MIPUMEPHO OCHOBHON 00pa30BaTEIbHON MPOTpaMMBbl OCHOBHOTO O0IIIET0 00pa30BaHUS IITKOJEI.
[Iporpamma ocHoBHOTO 001IeT0 0OpazoBanus 1mo xumuu. 8-9 kiaccel. ABTopsl O.C. I'abpuensH,
A.B. Kynoga.
Texnuueckne cpencrpa odyuenus (cpeacrsa UKT)
HoyTOyk
— IlIpoektop
- OkpaH
IudpoBbie U 2IeKTPOHHDbIE 00pA30BaTeIbHbIE PECYPCHI
e chem.msu.su
® hemi.nsu.ru
e college.ru
® school-sector.relarn.ru
e alhimikov.net
e alhimik.ru
e chemworld.narod.ru
Y4eOHO-IpaKTHYECKOE U Y4eOHO-1200paATOPHOE 000PYIOBAHME
HarypaabHble 00beKTBI:
—  KOJIJIEKIIMU MHUHEPAJIOB U TOPHBIX MOPO/I,
— KOJUICKIIMW METAJUIOB M CILJIABOB,
—  KOJIJIEKIIMU MUHEPATbHBIX YIO0OPECHHUIA,
- KOJUJIEKIMH IJIacTMAacC, KayqyKOB, BOJIOKOH U T. [I.
XuMHu4ecKkne peakTHBBI U MATEPHAJIBI:
— TMPOCTbIE BEIIECTBA - MElb, HATPH, KaJIbI1il, aJIOMUHUI, MarHUM, )KeJIe30, LIMHK, Cepa;
— oxkcuabl — menu (I1), kaneus, xenesa (I111), maruus;
—  KHCIIOTHI - COJIsSiHAsI, CepHasi, a30THA;
— OCHOBaHHS - THUAPOKCHJI HATPHsI, THUAPOKCHI KallblUs, THIPOKCHI Oapus, 25%-HbIid
BOJIHBIM pacTBOp aMMHAKa;
- comu - xynopunsl Harpus, memu (II), sxenesa(Ill); HuTparel kamusi, HaTpus, cepedpa;
cynbarer memu(Il), sxemesza(ll), sxemeza(Ill) , amoMuHUS, aMMOHHUsS, Kaius, OpoMuy
HaTpUs;



http://www.chem.msu.su/rus/
http://chemworld.narod.ru/
http://www.alhimik.ru/
http://www.alhimikov.net/
http://school-sector.relarn.ru/nsm/chemistry/START.html
http://college.ru/chemistry/
http://www.hemi.nsu.ru/

OpPraHMYECKHUE COCIMHEHUS - KpaxMmal, [IUIepUH,  YKCyCHas KHCJIOTa, METHJIOBBIH
OpaHXeBbIH, peHondTanenH, JaKMyc.

Xumuyeckas gadopaTopHas ocyaa, annaparsbl 1 npudopbI:

MPOOUPKH, MEPHBIH HWIMHIPHI, XUMUYECKHUE CTaKaHbl, KOJObI, XMMUYECKHE BOPOHKH,
¢bapdopoBbie HaIIKK I BBIMTAPUBAHUS, CTYIIKU C IECTUKAMH, IITATUBbI, CHUPTOBKH;
puOOopHI 17151 pabOTHI € Ta3aMH - MOITy4YeHHE, COOUpPaHUE;

U3MEpUTENbHBIE M HarpeBaTellbHble NPUOOpPBI, pa3lWyYHbIE NPUCIOCOOJIEHUS s
BBITIOJIHEHHUS OIBITOB.

Mopenan:

MOJICITM KPUCTANIMYECKUX pEeIIeTOK aima3a, rpadura, cepsl, (ocdopa, okcuaa
yrepona(1V), nona, sxenesa, Meau, Maruus;
HAOOPBI MOJIENICH aTOMOB JIJIsl COCTABJICHUS IAPOCTEPKHEBBIX MOJIENIEH MOJICKYT.

/leMOHCTpPaLIMOHHBIE 10CO0US

[Teprognueckas Tabnauma xumudeckux semeHToB .M. Menneneesa;
Tabnuia pacTBOPUMOCTH HEKOTOPHIX BEIIECTB B BOJIC;
DNEKTPOXUMUYECKUH PsiJl AKTUBHOCTH METAJLIOB;

Psan snexTpooTpuniaTeIbHOCTH HEMETAJIOB.
Banenraocts.

Crpoenue aroma. M30T0mBI.

DOneKTpOHHBIE KOH(PUTYpAIIUK aTOMOB.

OO0pazoBaHue KOBAJICHTHOW U MOHHON XUMHUYECKUX CBS3CH
TUnbl KPUCTAINIUYECKUX PEIIETOK.
OKHCIIUTETHbHO-BOCCTAHOBUTEIHHBIEC PEAKIIUH.
Peakinu oOMeHa B BOJHBIX pacTBOpax.

Baxaemnme KHUCIOTH M UX COJIN.

Knaccudukarms okcuaos.

Kiaccuduxkarus conet.

['eHeTnueckas CBsi3b HEOPraHMYECKHUX BEIIECTB.
KucnotrHocTs cpenpl.

DNEKTPOIUTUYECKAS TUCCOIUAITHS.

CKOpOCTh XUMUUYECKUX PEAKIIUI.

XHUMUYECKOE PABHOBECHE.

Knaccudukarnus opraHn4ecKux COeTUHEHUH.
KauecTBeHHbIE peakIuy Ha KaTHOHBI.

KauecTBeHHbIE peakiy Ha AHUOHBI.

Oxkpacka UHJIUKATOPOB B Pa3IMYHBIX Cpeliax.
MouekynspHbIe MacChl HEOPraHUYECKUX COETMHEHHUN.



ComacoBaHo

MIPOTOKOJ 3acCeqaHus

MO yuwureneit o01ecTBOZHAHUS 1
ecrectBo3HaHus Nel

oT « 29» aBrycra 2017

[Topmucs pykoBoautesnss MO 0)4(0)

CormacoBano
3aMECTUTENb TUpEKTOpa 1o YBP

T.®.HukonaeHnko
«29 » aBrycra 2017 roga
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