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IHosicHuTeIbHAA 3alIUCKA

PabGouass mporpamma gaér TpeICTaBICHHE O IENAX, OOmIeH CcTpaTeruu OOYyYCHUS,
BOCIIUTaHUsI U DPa3BUTUA OOy4aroIUMXCS CpEeICTBAMU ydyeOHOro mnpeaMera «XHUMHUAY;
yCTaHaBJIMBACT 00s3aTeIbHOE MPEAMETHOE CO/IepIKaHue, PEyCMAaTPUBACT paclpe/ieieHue ero
[0 KJaccaM U CTPYKTYpUPOBaHME €ro IO pasaelaM M TemMaM Kypca, OINpenemseT
KOJIMUECTBEHHbIE M KAaueCTBEHHBbIE XapaKTEPUCTUKU COAEpXkKaHMs; HTa€T  paclpeneicHue
y4eOHBIX YacoB 10 TEMATHYECKUM pa3ziesiaM Kypca U PEKOMEHIyEMYI0 MOCIEe10BATENbHOCTh UX
U3YYEHHUS C YYETOM MEXIPEAMETHBIX W BHYTPUIIPEIMETHBIX CBSI3€H, JIOTMKH Y4e€OHOro
npoliecca, BO3PACTHBIX OCOOCHHOCTEW 00YYaIOLINXCsl; ONpeAesieT BO3SMOKHOCTH MpeIMeTa s
peanu3anuy TpeOOBaHUM K pe3ysbTaTaM OCBOCHMsI OCHOBHOM 00pa3oBaTeIbHOM MPOrpaMMbl Ha
YPOBHE OCHOBHOT'O 0011Ier0 00pa3oBaHus, a TaK)Ke TPEOOBaHMIA K pe3yabTaTaM 00y4eHHUS XUMHU
Ha YpOBHE LeNed H3ydyeHUs NpeIMeTa U OCHOBHBIX BHUJAOB Y4eOHO-IIO3HABaTEIbHOMN
JeSITeIbHOCTH/Y4eOHBIX ACWCTBUI YUEHUKA 10 OCBOCHHUIO y4EOHOTO COJICPIKAHHUS .

OOw1ast xapakTepUCTHKa yueOHOro npeaMera

Bxnan yweOHoro mnpeamera «XuMHS» B JOCTHKEHHE LEJI€M OCHOBHOIO OOILEro
o0Opa3oBaHusl OOYCIIOBJIEH BO MHOIOM 3HAu€HHEM XMMUYECKOH HayKH B MO3HAHUU 3aKOHOB
OPUPOJbI, B Pa3BUTHUM IPOU3BOAUTENBHBIX CHJI OOLIECTBA M CO3JJaHUM HOBOW 0a3bl
MaTEepUaIbHON KYJIBTYPBI.

XuMUSL KaK 3JEMEHT CUCTEMbl €CTECTBEHHBIX HAyK pacHpOCTpaHuia CBOE BIMSHHE Ha
BCE O0JIACTM YEJIOBEYECKOro CYIIEeCTBOBAaHHUSA, 3aJaja HOBOE BMJCHME MHUpaA, CTaja
HEOTHEMJIEMbIM KOMIIOHEHTOM MHPOBOU KYJIbTYpbl, HEOOXOIMMBIM YCIIOBUEM XKU3HU OOIIECTBA:
3HaHUE XUMHMU CIY)KUT OCHOBOH Juisi (OpMUpOBaHMS MHMPOBO33PEHHsI 4YENIOBEKa, €ro
NPEICTaBICHUN O MaTePHAILHOM €IMHCTBE MUPA; BAXKHYIO POJIb HTPAIOT (POPMHUPYEMbIE XUMHUECH
IpPEICTaBICHNUS O B3aUMOIPEBPALCHUAX BSHEPrMM M 00 SBOJIIOLIMU BEUIECTB B IPHUPO/IE;
COBpPEMEHHAsi XMMHsI HalpaBiieHa Ha peIIeHHe TII00aTbHBIX MPOOJIEM YCTOHYHMBOTO PAa3BUTHSA
4eJ0BEYECTBA — CHIPEBOM, JHEPreTUYECKOM, MHIIEBOW M SKOJIOTMYECKOH O0e30macHOCTH,
poOJIeM 3IpaBOOXpaHEHUS .

B ycnoBusix BoO3pacTaromiero 3HA4E€HUS XUMHM B JKM3HHM OOIECTBA CYIIECTBEHHO
MOBBICKJIACh POJIb XMMHUECKOTO 00pa3oBaHus. B miaHe counanu3anuy OHO SBJISETCS OAHUM U3
ycioBUi (POPMUPOBAHUS UHTEIUIEKTA IMYHOCTU M TAPMOHUYHOTO €€ pa3BUTHS.

CoBpeMEHHOMY 4EJIOBEKY XHMHYECKME 3HaHUS HEOOXOAMMBI [UId NIpUOOpEeTeHUs
OOIIEKYIbTYPHOTO YPOBHSI, MO3BOJISIOIIETO YBEPEHHO TPYAUTHCS B COLMYME M OTBETCTBEHHO
y4acTBOBaTh B MHOTOOOpa3HOW >KU3HM OOLIECTBa, A OCO3HAHHUS BAXKHOCTU Pa3yMHOTO OT-
HOILIEHUS K CBOEMY 3J0pPOBBIO0 U 3JI0POBBIO JIPYIMX, K OKPY/KAIOLIEH NPHUPOIHOM cpene, st
rPaMOTHOIO MOBEJEHUS P UCIOIb30BAaHUH PA3JIMYHBIX MAaTEPUaIOB U XUMUYECKUX BEIIECTB B
MIOBCEIHEBHOM JKHU3HH.

Xumuyeckoe oOpa3oBaHHE B OCHOBHOM WIKOJIE SIBIsSIETCS OAa30BbIM IO OTHOIIEHHUIO K
cucTeMe 00IIero XMMH4Yeckoro oopazoBanus. [103ToMy Ha COOTBETCTBYIOIIEM €My YPOBHE OHO
peain3yeT IpUcyllre 00IeMy XHMHUYECKOMY OOpa30BaHHUIO KIIIOUEBBIE IIEHHOCTH, KOTOpHIE
OTPaXalOT TOCYAAapCTBEHHBIC, OOIIECTBEHHbIE W WHAMBHIYyalbHblE MMOTPEOHOCTH. OTUM
OTpeeNsieTcsl CYyIHOCTh O0Iel cTpaTeruy o0y4eHus, BOCIUTAHUS U Pa3BUTUS 00YyHarOIIUXCS
CpeACTBaMU y4eOHOTO MpeaMeTa « X UMHUSI».

N3yuenne npenmera: 1) cnocoOCTByeT peanuzalnyd BO3MOKHOCTEN /11 cCaMOpPa3BUTHS U
(dbopMHpOBaHUs KYIbTYphl JIMYHOCTH, €€ 00meil U (yHKIIMOHATIBHOW TPaMOTHOCTH; 2) BHOCUT
BKJIaJ, B ()OPMUPOBAHHUE MBIIUIEHUS U TBOPYECKUX CHOCOOHOCTEH MOAPOCTKOB, HABBIKOB WX
CaMOCTOSITENIbHOW  Yy4eOHOM JesITeIbHOCTH, SKCHEPUMEHTAIbHBIX M HMCCIEI0BATEIbCKUX
YyMEHUW, HEOOXOIMMBIX  Kak B TIOBCEAHEBHOW JKH3HH, TaK M B MNPoeCcCHOHATHHOU
JESATEIILHOCTH;

3) 3HAKOMUT €O CHEIU(PHUKON HAyYHOTO MBINIIEHHS, 3aKJIabIBAET OCHOBBI 1IEIOCTHOTO
B3IJI/1a HAa €JMHCTBO MPHUPOJIBI U YETIOBEKA, SBJISIETCS OTBETCTBEHHBIM 3TArioM B (JOPMHPOBAHUU
€CTEeCTBEHHOHAyYHOM  TIpPaMOTHOCTH  MOJPOCTKOB; 4)  clmocoOCTBYeT  (OPMHUPOBAHUIO



LIEHHOCTHOT'O OTHOILIEHUSI K €CTECTBEHHO-HAyYHbIM 3HAHUSAM, K IIPUPOAE, K UEIOBEKY, BHOCUT
CBOM BKJIaJl B 9KOJIOTMUECKOE 00Pa30BaHUE MOIPOCTKOB .

Ha3Bannble HampaBieHUss B OOy4eHMH XHMUU OOECIEUMBAIOTCA  CHenH(UKOi
COJepXKAHUS MpeaMeTa, KOTOPbIM SIBJISETCS MeJarorn4eckyd aJanTUPOBAaHHBIM OTPaXKEHHUEM
0a30BOI HAyKH XMMUU Ha ONPEEIEHHOM 3Talle €€ pa3BUTHSL.

Kypc XuMHH OCHOBHOHM ILIKOJIBI OPHMEHTHUPOBAaH Ha OCBOCHHME OOYUYAIOUIMMUCS OCHOB
HEOPraHMYECKON XUMHUM U HEKOTOPBIX TOHSTHA M CBEIEHUH 00 OTIENbHBIX OOBEKTax
OpPraHUYECKON XUMMH.

CtpykTypa conepkanus rnpeamera chopMHUpOBaHa HA OCHOBE CHCTEMHOI'0 TI0JIX0/1a K €T0
n3zydeHuto. ConepkaHue CKJIAIbIBACTCS U3 CHUCTEMbl IMOHATUH O XUMHYECKOM D3JIEMEHTE U
BEIIECTBE M CHCTEMBl IMOHATUH O XUMHUYECKOW peakiuu. O0e 3TH CHCTEMBI CTPYKTYPHO
OpPraHU30BaHbl 110 MPUHIIMITY [1OCIEA0BATEIBLHOIO PA3BUTHUS 3HAHUI Ha OCHOBE TEOPETUYECKHUX
IPEJICTaBICHUA pPa3HOIO YpPOBHS: AaTOMHO-MOJIEKYJSIPHOTO Y4Y€HHs KaK OCHOBBI BCETO
€CTEeCTBO3HAHUSA, YPOBHs nepuoaudeckoro 3akoHa J[ . M . MenneneeBa kak OCHOBHOI'O 3aKOHa
XUMHH, YYEHUS O CTPOCHHHM aroMa M XHUMHYECKOW CBS3M, IMPEICTaBICHHA 00
JIEKTPOJIUTUYECKON  JUCCOLMAllMM  BEIeCTB B  pacTBopax. Teoperuueckue 3HaHUA
paccMaTpuBalOTCS HA OCHOBE OMIMPUYECKU TOJYYEHHBIX U  OCMBICIEHHBIX (aKTOB,
pa3BUBAIOTCS M1OCIEA0BATENBHO OT OJHOTO YPOBHS K APYrOMY, BHINONHAA (QYHKIIMU 00BSICHEHHS
U IPOrHO3UPOBAHMUS CBOMCTB, CTPOEHUS U BO3MOXHOCTEH IPAKTUYECKOIO IMPUMEHEHMS U
HOJIy4EHHUs U3y4aeMbIX BEIIECTB.

Henu uzyuenusa npeomema «Xumusn»

K HampaBiieHHIO NEpPBOCTENIEHHOW 3HAUYUMOCTH HpU peau3alud 00pa30BaTENbHBIX
¢yHkuii npeamera «XUMHS» TPAJULIUOHHO OTHOCSAT (OPMUPOBAHHME 3HAHUN OCHOB
XMMHUYECKON HAayKH KaK 00JaCTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTHUECKON JIEATEIbHOCTH
YyeJloBeKa M KaK OJIHOTO M3 KOMIIOHEHTOB MHUPOBOM KyJbTypbl. 3ajada IpeaMeTa COCTOUT B
(OpMHPOBAHUU CHCTEMbl XMMHUYECKMX 3HAHMH — BaKHEMIIMX (DaKTOB, MOHATUH, 3aKOHOB U
TEOPETUYECKUX IOJIOKEHUH, JAOCTYIMHBIX O00OIEHUN MHUPOBO33PEHUYECKOIO XapaKTepa, S3bIKa
HayKW, 3HAHUHA O HAy4YHBIX METOAAX M3YyYEHHUS BELIECTB U XMMHMUYECKHUX PEAKLUH, a TaKKE B
(GbOpMHUPOBAHNUU U PA3BUTUH YMEHUHN U COCOOOB AESTEIBbHOCTH, CBSI3aHHBIX C IJIAaHUPOBAHUEM,
HaOJIIOIGHHEM M TPOBEJCHMEM XHMHMYECKOIO JSKCIEPUMEHTa, COOJIIOJIEHMEM IpaBHI
0e30macHOTo 00paIeHus C BEIIECTBAMU B 110 BCETHEBHOM KU3HH .

Hapsiny ¢ 3TuM nenu u3ydeHus npeaMeTa B IporpaMMe YTOUHEHBI U CKOPPEKTUPOBAHBI C
y4€TOM HOBBIX TPUOPUTETOB B CHUCTEME OCHOBHOTO oOmiero ooOpaszoBanusi. CeromHs B
o0pa3oBaHUM 0CO00 3HAYUMON MNpPHU3HAETCA HANPABIEHHOCTh OOyYeHHs Ha pa3BUTHE U
camMOpa3BUTHE JIMYHOCTH, (OopMHUpOBaHME €€ HHTEIIeKTa M o0med KynbTypbl. OOyueHue
YMEHUIO YYUTBCA M IPOAOJDKATh CBOE OOpa30BaHME CAMOCTOSITEILHO CTAHOBHUTCS OJHOU M3
BaXHEHIINX QYHKIMHA yueOHBIX PEIMETOB.

B cBs3M ¢ 3TUM IIpU M3Y4EHHUH NIPEJMETA B OCHOBHOM ILIKOJIE JOMHUHHUPYIOLEE 3HAUECHUE
NPUOOPENTHN TaKKUe LIEH, KaK:

1. popMupoBaHNE UHTENIEKTYAIbHO PAa3BUTOM JIMUHOCTH, TOTOBOM K caMO00Opa30BaHUIo,
COTPYJIHUYECTBY, CAMOCTOSTEIBbHOMY INPUHATHIO pEIIEHUH, CIOCOOHOM amanTHpOBaThCI K
OBICTPO MEHSIOIIMMCS YCIIOBUSIM KU3HU;

2. HampaBJ€HHOCTh OOydYeHHs Ha CHUCTEMaTHYeCKoe MpPHOOIIeHHEe ydalumxcs K
CaMOCTOSITENIbHOM ~ IMO3HABAaTEJIbHOM  JIEATENBHOCTH, HAy4HBIM  METOAAaM  IO3HaHUS,
(bOpMHUPYIONTUM MOTHBAIIMIO ¥ Pa3BUTHE CIIOCOOHOCTEN K XUMUU,

3. obecneueHue YCIOBUHM, CHOCOOCTBYIOIIMX IMPHOOPETEHUIO OOYYAIOUIMMUCS OIbITa
pa3HOOOpa3HON NeATEIbHOCTH, MO3HAHUS M CAMOIIO3HAHUS, KIIIOUEBBIX HABBIKOB (KIFOYEBBIX
KOMITETEHIIHI), UMEIOIINX YHHUBEpPCAbHOE 3HAUEHHUE JUIsl Pa3IMYHbIX BUIOB JEATEIbHOCTH;

4. dbopMmupoBaHHE YMEHHI OOBSICHATH W OIEHWBATH SIBJICHUS OKPY)KAIOIIErO MHpa Ha
OCHOBaHUU 3HAHUH U ONBITA, IOJTYYEHHBIX IIPU U3yUYEHUH XUMUHU;

5. QopmupoBanue y o0O0y4aromMxcs TyMaHUCTHYECKHX OTHOUICHUM, MOHUMaHUS
[EHHOCTH XUMHMYECKUX 3HAHUHU Il BBIPAOOTKU HKOJOTHUECKH I€JIeCO00Pa3HOro MOBEACHUS B



OBITYy W TPYAOBOH NEATETHHOCTH B IENSIX COXPAHEHUS CBOETO 3I0POBbS M OKPYXKAIOMICH
MIPUPOAHON CpeIbl;

6.pa3BUTHE MOTHBAIlMM K OOY4YEHHWIO, CIOCOOHOCTEH K CAMOKOHTPOIK U
CaMOBOCITUTAHUIO Ha OCHOBE YCBOEHHS OOIIEUEIOBEYECKUX IIEHHOCTEH, TOTOBHOCTH K
OCO3HAHHOMY BEIOOPY MPOUIIS M HATTPABICHHOCTH JAILHEUIIIETO O0YICHHSI.

MecTto yuebHOro npenmMera «XuMus» B ydeOHOM IJIaHE.

B cucreme o6mero oOpa3oBanusi «XuMHUS» TpU3HAHA O0SM3aTENBHBIM YUEOHBIM
IpeIMeTOM, KOTOPBIA BXOJUT B COCTaB IpeaMeTHOW obnactu «EcTecTBeHHO-HayuYHbIE
MPEAMETBI».

Y4eOHBIM IUTaHOM Ha e€ U3y4YeHHe OTBeIeHO 136 yueOHbIX YacoB — 10 2 4 B HEJIETIO B §
1 9 Kaccax COOTBETCTBEHHO.

Jljia KaXkaoro Kiacca MpeayCMOTPEHO pe3epBHOE yueOHOe BpeMsi, KOTOpPOEe MOXKET ObITh
UCIIOJIb30BAHO  yYaCTHHKAMH  00Opa3oBaTeNpHOrO mporecca B Ielax  (HOpMHUpOBaHUS
BapUATUBHOW COCTABJISIONICH COIEpKAHUS KOHKPETHOU paboyelt mporpaMmsl.

IInanupyemMble pe3yJibTaThl 0CBOEHHS Y4eOHOIr0 MpeaMeTa « XuMHsD)

N3yuenne XuMHuM B OCHOBHOMW IIIKOJIE HAIMPABICHO HA JOCTHXKEHUE OO0YYaIOIIUMHCS
JUYHOCTHBIX, METAIIPEIMETHBIX U MIPEAMETHBIX PE3YyJIbTATOB OCBOCHHS YU€OHOTO MpEaMETa.

JInyHOCTHBIE PE3YIbTATHI

JIndHOCTHBIE pPE3yJabTaThl OCBOCHUS MPOTPaMMbl OCHOBHOTIO 0O0Iero oOpazoBaHUs
JIOCTUTAIOTCS B XOJI¢ OOyYeHUs] XMMHH B €JIMHCTBE Y4eOHOW M BOCIUTATCIHLHOUN NEATECIHHOCTH
Opranuzanud B COOTBETCTBHHM C TPAJUIMOHHBIMH POCCHUMCKUMHU COLUOKYIBTYPHBIMU U
JlyXOBHO-HPABCTBCHHBIMU IICHHOCTSIMHU, IPUHATHIMA B OOIIECTBE MpaBWIAMH W HOpPMaMHu
MOBEJICHUSA, M CIOCOOCTBYIOT MpoOLleccaM CaMOIO3HAHHS, CAMOPA3BUTHUS W COLMATH3AIUN
o0yyJaroumxcsi.

JIM4HOCTHBIE Pe3yNbTaThl OTPAXKAIOT CHOPMUPOBAHHOCTH, B TOM UHCJIE B YACTH:

1.IlaTpuoTHYECKOTrO BOCIIUTAHUS

LIEHHOCTHOTO OTHOILIEHUS K OTEUYECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY U
HAy4YHOMY HACTEAWIO, TMOHUMAHHS 3HAYCHMS] XUMHYECKON HAyKh B JKU3HH COBPEMEHHOTO
o0miecTBa, CIOCOOHOCTH BIAJETh JOCTOBEPHOW HMH(pOpMalMeld O MepeqoBBIX JOCTIKCHUAX U
OTKPBITUSIX MUPOBOM M OTEYECTBEHHOW XHMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00
YCTpOMCTBE MUpa U OOIIECTBA;

2.I'pa’kTaHCKOTO BOCITUTAHUS

MPEACTABICHUS O COIMAIBHBIX HOpPMax M NpaBUIaX MEXIJIWYHOCTHBIX OTHOILIECHUW B
KOJUIEKTUBE, TOTOBHOCTH K pa3HOOOpPa3HOW COBMECTHOW JESTEIbHOCTH TIPH BBHITOJHEHUU
yueOHBIX, TMO3HABATEIbHBIX 3a/1a4, BBITOJHEHUH XHUMHUYECKUX OKCIEPHUMEHTOB, CO3JaHUU
y4e€OHBIX MPOEKTOB, CTPEMJICHHUS] K B3aMMOIIOHMMAHHUIO M B3aMMOIIOMOIIM B TPOIECCE ITOH
yueOHOM JIeATENbHOCTH; TOTOBHOCTH OLIEHWBATh CBOE MOBEICHUE U TIOCTYIIKU CBOMX TOBAapHIIEH
C TIO3UIIMY HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MTOCJIEICTBUM MOCTYITKOB;

3.1lleHHOCTH HAYYHOTO MMO3HAHUS

MUPOBO33PEHUECKUX  TPEJACTABICHUNA O BEMIECTBE W  XHWMHYECKOW  pEeaKIuw,
COOTBETCTBYIOIIMX COBPEMEHHOMY YPOBHIO pa3BUTUS HAYKHM M COCTaBIISIOIIMX OCHOBY JJisi
MOHUMAHUS  CYIIHOCTH HAyYHOWM KapTHHBI MHpA; TNPEICTABICHUM 00  OCHOBHBIX
3aKOHOMEPHOCTAX Pa3BUTHUS MPUPOABI, B3aUMOCBS34X UYEJIOBEKA C MPUPOJIHOM Cpeloil, 0 posu
XHUMHUU B IO3HAHUH 3TUX 3aKOHOMEPHOCTEH;

MO3HABATENBHBIX MOTHBOB, HAIpPABIECHHBIX HA MOJyYEHHWE HOBBIX 3HAHMHA IO XUMHH,
HEOOXOIUMBIX TSI OOBSICHEHUS HAOTI0JAaEMBIX MTPOIIECCOB U SBJICHHIA;

MO3HABATENbHOH W  WH(MOPMALMOHHOW  KYIbTYpPHl, B TOM 4HCIE HAaBHIKOB
CaMOCTOSITEIbHOW pa0OThl C y4eOHBIMH TEKCTaMH, CIPABOYHOW JIMTEPATypOH, JOCTYITHBIMHU
TEXHUYECKUMHU CPEICTBAMU HH(POPMAIIMOHHBIX TEXHOJIOTHIA;



WHTEpeca K 0OYYCHHIO M MO3HAHUIO, JTF0O03HATETHPHOCTH, TOTOBHOCTH U CIIOCOOHOCTH K
caM000pa3oBaHUIO,  HMCCIEAOBATEIbCKOM  JEATENbHOCTH, K  OCO3HAaHHOMY  BBIOOpY
HAIPABICHHOCTH U YPOBHS O0YUYCHHS B TaTbHEHUIIIEM;

4.DopMUpOBaHUS KYIBTYPHI 3I0POBBS

OCO3HAHUS [IEHHOCTH XH3HU, OTBETCTBEHHOT'O OTHOIICHUS K

CBOEMY 37I0POBbIO, YCTAHOBKH Ha 3[I0POBBIA 00pa3 >KW3HHU, OCO3HAHUS MOCIEICTBUN U
HENPUSTHS BPEIHBIX MPUBBIYEK (YIMOTPEOJCHUS  QJIKOTOJisi, HApPKOTHKOB, KYpPEHUs),
HEOOXOUMOCTH COONIOACHUS MpaBMJl O€30MacCHOCTH MPU OOPAIEHUH C XUMHUYECKHUMH Bellle-
CTBaMU B OBITY U peaibHOU KU3HU;

5. TpynoBoro BocnuTaHust

KOMMYHHKATUBHOM KOMIIETCHTHOCTH B 00IIECTBEHHO TIOJIC3HOH,
yueOHO-UCCIIeIOBATEeNIbCKOM, TBOPYECKOW M JPYrMX BHIAX JEATENbHOCTH; HMHTEpeca K
MPAKTUYECKOMY HW3YYCHHIO Mpodeccuid M Tpyda pa3iudHOTO poOJia, B TOM YHUCJIE Ha OCHOBE
NPUMEHEHUS MpPEeIMETHBIX 3HAaHWI [0 XUMHUH, OCO3HAHHOTO BbIOOpAa HMHAMBHIYaJIBHOM
TPACKTOPUU MPOJIOJDKEHUST 00pa30BaHUs C YYETOM JIMYHOCTHBIX WHTEPECOB M CIIOCOOHOCTH K
XUMHH, OOIIECTBEHHBIX MHTEPECOB U TOTPEOHOCTEI;

6.9K0JI0THYECKOTO BOCITUTAHUS

9KOJIOTHUECKH I[€I€CO00Pa3HOro OTHOLICHHsS] K MPUPOAE KaK HCTOYHHUKY >KM3HU Ha
3emiie, OCHOBE €€ CYIIECTBOBAHMS, MOHUMAHUS IIEHHOCTH 3JI0POBOr0 M O€30macHOro oodpasa
JKU3HU, OTBETCTBEHHOTO OTHOUICHHSI K COOCTBEHHOMY (U3MUYECKOMY U ICUXHYECKOMY
3JI0POBBIO, OCO3HAHUS IICHHOCTH COOJIOJICHUS MPaBUiI OS30TacHOTO TOBEICHUS MPHU padoTe ¢
BEIIECTBAMH, a TAKXKE B CUTYAIHsIX, YIPOXKAIOIIUX 37J0POBBIO U KU3HU JIFOJCH;

CIIOCOOHOCTH TMPUMEHSTH 3HAHHS, IMOJNydaeMble MPH W3YYCHHH XUMHH, IS PEIICHUS
3aJa4, CBSI3aHHBIX C OKPY)KAIOIIEH MPUPOIHON Cpenoid, MOBBIIMICHUS YPOBHS SKOJIOTHYECKOU
KYJIBTYDHI,

OCO3HaHHUs TJ00aJBHOrO XapakTepa SKOJIOTHUECKUX MpoOJIeM U My Tel HX peuieHHs
MOCPEACTBOM METOJIOB XUMUU;

HKOJIOTMUECKOTO MBIIUICHUS, YMEHHUS PYKOBOJCTBOBATbCS MM B I03HABATEIHHOM,
KOMMYHUKATUBHOM M COLIMATILHOMN MPAKTUKE .

MeTtanpeamMeTHbIe pe3ynbTaThl

B cocraBe merampeaMETHBIX PE3YJIbTATOB BBIICISIOT 3HAYUMBIC IS (OPMHUPOBAHUS
MHUPOBO33pEHHUsI OOIICHAYYHbIE MOHATHUS (3aKOH, TEOPHS, MPUHIUI, THUIMOTE3a, (PakT, cUCTeMa,
MPOIIECC, IKCIIEPUMEHT H JIp .), KOTOPBIE HCIIONB3YIOTCS B €CTECTBEHHO-HAYYHBIX yUCOHBIX
nmpeaMeTax U MO3BOJISIIOT Ha OCHOBE 3HAHUH M3 ATHX MpeaIMeToB (OpMUPOBATH MPEICTABICHHUE O
[IEJIOCTHOW HAyYHOW KapTHUHE MHpa, U YHHUBEPCAIbHBIE Y4eOHBIC NEHCTBUS (ITO3HABATEIBHHBIC,
KOMMYHHUKATHBHbBIC, PETYISITHBHBIC), KOTOphIE oOecrneuuBaiT (Hop- MUPOBAHUE TOTOBHOCTH K
CaMOCTOSITEIILHOMY TUIAHHPOBAHUIO U OCYIIESCTBICHUIO YICOHOU JIEATEIIBHOCTH .

MeTtanpeaMeTHble pe3yiabTaThl OCBOEHHUS 0O0pa30BaTEIbHONW MPOrpaMMbI MO XHUMHUU
OTPaXKaIOT OBJIAJICHUE YHUBEPCATHHBIMU TIO3HABATEILHBIMU JCHCTBUSMHE, B TOM YHUCIIC:

ba3oBbIMU JTIOTMUECKUMU ACHCTBUSIMH

YMEHHEM HCIOJIb30BaTh TPUEMBI JIOTHYECKOTO MBIIUICHHS TPH OCBOCHUU 3HAHHM:
pacKpbIBaTh CMBICT XUMHUYECKMX TOHATUN (BBIAENATH WX  XapakTepHble  NPHU3HAKH,
YCTaHABIIMBATh B3aMMOCBS3b C JIPYTUMU MMOHATHUSAMHU), UCTIOIB30BATh MOHATHS JUISI O0BICHESHUS
OTNIENbHBIX (DAKTOB W SIBICHUN; BHIOMpATh OCHOBAaHUS M KPUTEPUM M KIAacCU(PUKALUU
XUMHUYECKHX BEIIESCTB M XMMHUYCCKUX PEAKIUi; YCTAHABIINBATH MPUINHHO-CIICJICTBEHHBIC CBSI3H
MEXy 00BEKTaMH U3YUEHUsT; CTPOUTH JIOTHUECKUE pacCykIeHus (MHAYKTUBHbIE, 1eTyKTHUBHbIE,
10 aHAJIOTHH); JISIATh BEIBOJIBI M 3aKJTFOUCHUS;

YMEHHEM TMPUMEHSITh B TPOIECCe TMO3HAHHUS CHMBOJIUYECKHE (3HAKOBBIE) MOEINH,
UCIIOJIb3YeMbIe B XHMHH, IPEOOpPa30BBIBATH IIMPOKO NPHUMEHSEMbIE B XHUMHH MOJICITbHBIC
MPEJICTAaBICHUS — XUMHUYECKUN 3HaK (CUMBOII DJIEMEHTa), XUMHUUYecKasi popmyna U ypaB- HEHUE
XUMHUYECKOH peakluu — TIPHU PENICHHH Y4eOHO-TIO3HABATEIBHBIX 337a4; C YYE€TOM OTHX



MOJICNIBHBIX ~ MPEJCTABICHUH BBIABIATH W  XapaKTEPU30BaTh CYLIECTBEHHBIC IMPU3HAKU
U3y4aeMbIX 00BEKTOB — XMMHUYECKUX BELIECTB U XUMHUECKUX PEAKLINH;

ba3oBbIMu HCCIIE0BATENBCKUMHU AEUCTBUSIMU

YMEHHUEM HCII0JIb30BaTh IIOCTABICHHbBIE BOIPOCHI B KaUe€CTBE MHCTPYMEHTA IMO3HAHUSA, a
TaKKe B KayeCTBE OCHOBBI Ui (OPMHPOBAHUS THIIOTE3Bl IO TPOBEPKE NPABUIBHOCTU
BBICKA3bIBAEMBIX CYKICHUM;

NpUOOpETeHUE OIbITa MO IUIAHUPOBAHMIO, OPTraHU3allMU W MPOBEACHUIO YYEHUYECKUX
9KCHEPUMEHTOB: yMEHHUE HAOII01aTh 32 X0A0M IIPOLIecca, CaMOCTOSITEIbHO IPOrHO3UPOBATh €r0
pe3yibTatr, (GopMyIHpoBaTh O0OOIIEHHS W BBIBOABI MO pe3yiabTaTaM HpPOBEIEHHOTO OIbITA,
UCCIIEIOBaHMsl, COCTABIIATh OTYET O IPOJIEIaHHON paboTe;

Pabotoii ¢ unpopmarmeit

YMEHUEM BbIOMpaTh, aHAIU3UPOBATh U MHTEPIPETUPOBATH MH- (HOPMALMIO PA3IMYHBIX
BUZOB U (OPM MpPEACTABICHHS, MOJyYaeMyl0 M3 Pa3HbIX HCTOYHUKOB (HAYYHO-TIOMYJISIpHAs
JUTEpaTypa XUMHUUECKOT0 COJIepXKaHUs, CIIpaBOYHbIE Moco0usl, pecypcsl HTEepHETa);

YMEHHUEM NMPUMEHATH PA3TUYHbIE METO bl ¥ 3aIPOCHI PU TIOMCKE M 0TOOpe HHPOPMALIUT
U COOTBETCTBYIOLIMX JaHHBIX, HEOOXOAUMBIX JIsi BBIIOJIHEHUS YUEOHBIX U IMO3HABATEIbHbIX
3a7a4  ONpeneNEHHOro  TUIA; [pUOOpeTeHue ombiTa B O0JACTH  HCIOJIb30BAHUS
UH(POPMALIMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJIOTUH,  OBJAaJE€HUE  KYJIbTYpPOHl  aKkTHUBHOIO
MCIIOJIb30BAaHUsl PA3JIMYHBIX IMOMCKOBBIX CHCTEM;

YMEHHEM HCIOJb30BaTh U aHAIM3MPOBATH B Ipoliecce yueOHON M HucciaenoBaTeabCKon
NEeSITeTbHOCTH HH(OPMAIIHMIO O BIMSHUY MPOMBIIUIEHHOCTH, CETHCKOTO X03HUCTBA U TPAHCIIOPTA
Ha COCTOSIHME OKpY’Karolled IpUPOJHOHN cpeibl;

YHHUBepcaTbHBIMA KOMMYHUKATUBHBIMU JICHCTBHSIMU

YMEHHEM 33aaBaTh BONPOCHl (B XOA€ [uajlora W/WIW JUCKYCCUH) IO CYLIECTBY
oOcyxxgaeMoil TeMmbl, (OpPMYIMpPOBaTb CBOM MPENJIOKEHUS OTHOCUTEIBHO BbIIIOJHEHUS
IpeUI0KEHHOH 3a/1a4H;

npuoOpeTeHHe  OmbITa  MPE3EHTAlMM  PE3YJIbTATOB  BBIMOJIHEHUS  XHMHYECKOTO
JKCIepUMeHTa (Ja00opaTOPHOTO OINbITa, J1a0OPaTOpHOW pPabOThl MO MCCIETOBAHUIO CBOMCTB
BEIIIECTB, YU€OHOTO MTPOEKTA);

3aMHTEPECOBAHHOCTh B COBMECTHOM CO CBEPCTHHKAMH II03HA- BaTEJbHOM U
HCCJIEIOBATENIbCKON N1€ATEIbHOCTH MPU PEUICHUM BO3HUKAIOMIMX MpoOJieM Ha OCHOBE yuyéTa
OOIIMX MHTEPECOB U COTJacoBaHMs MO3MLUH (00CYXIeHHs, OOMEH MHEHUSMH, «MO3TOBBIE
HITYPMBI» U 1P .);

YHHUBepCcaTbHBIMU PETyJIATUBHBIMU JIEHCTBUSIMU

YMEHHEM  CAMOCTOSATENIBHO  ONpENesTh  LEId  JACSITEIbHOCTH,  IUIAaHUPOBATD,
OCYILECTBIISATh, KOHTPOJIUPOBATh U MPU HEOOXOAUMOCTH KOPPEKTHPOBATH CBOIO JEATEIBHOCTD,
BbIOMpaTh Haubonee 3(QeKTHUBHBIE CIOCOOBI pelleHus Y4eOHbIX M IO3HaBATEIbHBIX 3ajad,
KOPPEKTHPOBATh IPEAJIOKEHHBIM aNrOpUTM JEHCTBUI NPU BBHIIOJHEHUM 33JaHUNA C y4ETOM
MOJIyYEHUs] HOBBIX 3HAHUM 00 U3yyaeMbIX 00bEKTaX — BELIECTBAX U PEAKIIMSIX;

YMEHHEM MCNOJIb30BaTh W AHAJIU3UPOBATH KOHTEKCTHI, IpelaraéMple B YCIOBUU
3aJaHuH.

IIpenMeTHBIE pe3yabTaThI

B cocraBe mnpeaMeTHBIX pe3yNbTaTOB IO OCBOCHUIO O0S3aTENbHOIO COJEPIKAHUS,
YCTQHOBJICHHOTO JIaHHOM TNpuUMepHOW paboyeil mporpamMmoil, BBIIEISIOT: OCBOEHHBIE
oOydarolmuMucs Hay4yHble 3HAHHUS, YMEHHMS U CHOCOObI JIeHCTBUH, crenuduyeckue Uit
OpeIMETHOM 00sacTH «XUMUS», BUIBl JEATEIBHOCTH MO TOJYYEHHUI0 HOBOTO 3HAHHUSA, €ro
MHTEPIIPETAlNU, TPEOOPa30BAHUIO U IPUMEHEHHIO B PA3JIMYHBIX YIEOHBIX U HOBBIX CUTYaLIUSX.

[IpenmeTHble pe3yabTaThl MPEACTaBIEHbl IO TrojaM OO0y4eHHS U OTPaKaroT
c(hOpMUPOBAHHOCTH Y OOYUAIOIIMXCS CIEAYIOIINX YMEHUMN:

8 KJIACC



- pacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKHMX IOHSATUMH: aTOM, MOJEKYJa, XUMUYECKUI
3JIEMEHT, IIPOCTOE BEUIECTBO, CI0XKHOE BELIECTBO, CMECh, BAJICHTHOCTh, OTHOCUTEJIbHASL aTOMHAs
U MOJIEKYJSIpHAasg Macca, KOJIMYECTBO BEIIECTBA, MOJb, MOJISIPHAs Macca, MaccoBas HOisd
XMMHUYECKOTO  JIEMEHTa, MOJISIPHbIM  00BEM, OKCHJ, KHCIOTa, OCHOBAaHUE, COJIb,
AIIEKTPOOTPHUILIATEILHOCTh, CTENEeHb OKUCIICHUS, XMMHYECKas peaKkius, TemIoBoil 3¢deKT
peakuuy, KiaccupuKanusa peakluui, XMMHUYecKas CBSA3b, pacTBOP, MaccoBasl JOJs BELIECTBA B
pacTBope;

- WUIIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XMMHYECKMX MOHATHMH (cM . m . 1) u
IPUMEHSTH 3T IMOHATHUS IPU ONMCAHUU BEIIECTB U UX NPEBPALLECHUN;

UCIOJb30BaTh XMMUYECKYH0 CHMBOJMKY Ui COCTaBieHUs (OpMyJ BEIIECTB MU
YPaBHEHUN XUMUYECKUX PEAKLUH;

- OIIpENeNIATh BAJEHTHOCTh AaTOMOB 3JIEMEHTOB B OMHApHBIX COCIUHEHUSX; CTEIEHb
OKHCIICHHS 3JIEMEHTOB B OMHAPHBIX COCMHEHUSX; IPUHAJIC)KHOCTD BEIIECTB K ONPEICIEHHOMY
KJlaccy COeAMHEHWHl 1o QopMynam; BUA XHMHYECKOM CBs3M (KOBaJCHTHas W HOHHas) B
HEOPraHWYECKUX COCIVHECHUSIX;

- packpbIBaTh CMbICH nepuoaudeckoro 3akoHa /[[. M. MenpeneeBa: 1eMOHCTpUPOBATh
IIOHUMAaHUE NEPUOANYECKON 3aBUCUMOCTH CBOMCTB XMMUYECKUX JIEMEHTOB OT UX IIOJIOKEHHUS B
NIEPUOANYECKON CHCTEME; 3aKOHOB COXpPAaHEHMsI MacChl BEIECTB, IIOCTOSIHCTBA COCTaBa,
aTOMHO-MOJIEKYJISIPHOIO YUE€HHUsI, 3aKOHAa ABOTaJpo; ONUCHIBATh U XapaKTepU30BaTh TaOJIMUHYIO
dopMy NEpHOAMUYECKOW CHCTEMbl XHMHYECKHUX 3JIEMEHTOB: pa3ivyaTh IOHITUS «TJIaBHAas
noarpynna (A-rpynmna)» u «nobounas noarpynna (b-rpynmna)y», manbie U 00JbIINE TEPUOADI;
COOTHOCUTh 0003HaueHMs, KoTopble uMmeroTcs B Tabmuue «llepuonuueckas cucrema
xuMuyeckux snemeHtoB JI. M. MeHnneneeBa» C 4YMCIIOBBIMH XapaKTEPUCTUKAMM CTPOEHUS
aTOMOB XMMHYECKHMX 3JEMEHTOB (COCTaB M 3apsA] s1pa, oOliee 4YHUCIO 3IIEKTPOHOB U
pacIpeieneHue UX 10 3JIEKTPOHHBIM CII0sIM);

- KJIaccU(pUIMPOBATE XMMUYECKHE JI€MEHThI; HEOPIraHWYECKHE BELIECTBA; XUMUYECKUE
peaxiuu (110 YUCITy U COCTaBy YYaCTBYIOIIMX B PEAKIMH BEIIECTB, 110 TEIUIOBOMY (D (DeKTy);

XapakTepu3oBaTh (OMUCHIBAaTh) OOIIME XHMHYECKHE CBOMCTBA BEIIECTB Pa3IMYHBIX
KJIACCOB, IMOATBEPKIasi ONMUCAHUE NPHUMEPAMU MOJIEKYJISPHBIX YPaBHEHHH COOTBETCTBYIOIIHUX
XUMHUYECKHUX PEAKIINA;

- MPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX Kade€CTBEHHOI'O COCTaBa;
BO3MO>KHOCTH NPOTEKAHUSI XUMUYECKHX IIPE- BPALLIEHUH B Pa3JINYHbBIX YCIOBUSAX;

- BBIYHCISATh OTHOCUTENIBHYIO MOJIEKYJSIPHYIO U MOJISIPHYIO MacChl BEIIECTB; MaCCOBYIO
JIOJIF0 XUMHUYECKOT0 JIEMEHTa Mo (hopMyJie COeIMHEHHSI; MACCOBYIO JIOJIFO BEIIECTBA B paCTBOPE;
IIPOBOJIUTH PACUETHI IO YPAaBHEHUIO XUMHYECKOU PEaKIVH;

- IIPUMEHSTh OCHOBHBIE OIEPALMU MBICIUTEIBHON AEATEIbHOCTH — AHAIU3 U CHUHTE3,

CpaBHEHUE, o0oOmenue, CHCTEMAaTHU3aIIHIO, KJIacCU(PUKAINIO, BBLISIBIICHHE
MPUYUHHO-CJIEICTBEHHBIX CBA3€H — I M3YYEeHUS] CBOWCTB BEUIECTB M XUMHUYECKUX PEaKIUi;
€CTECTBCHHO-HAYYHBIC METOJBI IIO3HAHUS — HAOIOJIEHUEe, H3MEpPEHUE, MOJICIIMPOBAHHE,

HKCIEPUMEHT (peasibHbI U MBICICHHBII);

- cJenoBaTh MpaBUjaM T[IOJIb30BaHHUS XUMHUYECKOM Tocynoil u  1abopaTopHBIM
o0opynoBaHHMEM, a TakXke TMpaBWiaM OOpalleHusi C BEIIEeCTBAMH B COOTBETCTBHU C
UHCTPYKUHUSAMU IO BBIMOJIHEHUIO Ja0OpaTOPHBIX XHUMHUYECKHUX OIBITOB IO MOJIYYEHHIO U
coOMpaHUI0 ra3000pa3HbIX BEUIECTB (BOJOPOJA M KHUCIOPOAA), MPUTOTOBICHUIO PAaCTBOPOB C
onpeAes€HHON MacCOBOM JOJIeM PacTBOPEHHOIO BEMIECTBA; IUIAHUPOBATh M MPOBOJUTH
XUMHYECKHE SKCIEPUMEHTHI [0 PAClO3HABAHHMIO PACTBOPOB ILEIOYEH M KHCIOT C MOMOIIBIO
UHAUKATOPOB (1akmyc, ¢heHondraaer, MEeTUIOpaHXK U JIp .) .

9 KJIACC

- pacKpbIBaTh CMBICII OCHOBHBIX XHMUYECKUX MOHSTHUNA: XUMHUYECKUN 3JIEMEHT, aTOM,
MOJIEKYJIa, WOH, KaTHOH, aHWOH, IPOCTOE BELIECTBO, CJOXKHOE BEIIECTBO, BAJEHTHOCTD,
AIIEKTPOOTPHUIIATETILHOCTh, CTENEHb OKHUCIICHUS, XMMHYECKas pEeakKius, XUMHYecKasl CBs3b,
TETIOBON 3(PQEKT peakiuu, MOjb, MOJSIPHBIH 00BEM, pacTBOP; JIEKTPOIUTHI, HEAIEKTPOIUTHI,



AIIEKTPOJIUTUYECKAsT JUCCOIMALUS, PEaKIMd HMOHHOTO OOMEHa, oOpaTuMble M HEOOpaTHUMbIE
peaKuuy, OKHUCIUTENbHO-BOCCTAHOBUTEIBHBIE  PEaKLHUH, OKUCIHUTEIb, BOCCTAaHOBUTEIID,
OKHCIICHHE U BOCCTAHOBJICHHE, aJNIOTPOIHs, aM()OTEPHOCTh, XUMHUECKas CBS3b (KOBAJICHTHAS,
MOHHAs1, METAJUINYECKas), KpUCTANINYECKash peIéTKa, KOppo3us METaIoB, CIUIABBI; CKOPOCTh
XUMHUUYECKON peakluy, npeaenbHo gonyctumas konuenTpauus (IT1K);

- WUIIOCTPUPOBATh B3aUMOCBSA3b OCHOBHBIX XMMHYECKMX MHOHATHH (cM . m . 1) u
IPUMEHSTH 3T IOHATHUS IPY ONMCAHUU BEIIECTB U UX MPEBPAILECHUN;

- HCNOJIb30BaTh XMMHUYECKYK) CHUMBOJIMKY JJIsi COCTaBJIE€HUsA (OpPMyN BeELIECTB MU
YPAaBHEHUN XUMUYECKUX PEAKLUM;

- OINpEeAeNATh BAJIEHTHOCTb M CTECNEHb OKHUCIEHUS XUMHUYECKMX DJJIEMEHTOB B
COCIMHEHUSAX Pa3JIMYHOIO0 COCTaBa; IPUHAAJICKHOCTh BEIIECTB K OIPEAEIEHHOMY Kiaccy
COEIMHEHUH 1Mo GopMysaM; BUJ XUMHUECKON CBA3U (KOBAJICHTHAs, MOHHAsA, METANINYeCKasi) B
HEe- OPraHMYEeCKUX COCIMHEHMAX; 3apsii MOHA 1O XMUMHYECKOH (opmyne; xapakTep cpeasl B
BOJHBIX pAacTBOpaX HEOPraHWYECKUX COCAMHEHUH, THUIN  KPUCTAUIMYECKOM  PEHIETKH
KOHKPETHOI'O BELIECTBA;

- pacKpbIBaTh CMBICI Nepruoaudeckoro 3akoHa /[ . M . MenzaeneeBa u JeMOHCTPUPOBATh
€ro MOHWMaHKE: OMHUCHIBATh M XapaKTe- pU30BaTh TAOIMYHYIO (HOPMY TEPUOTUIECKON CHCTEMBI
XMMHUYECKHX 3JIEMEHTOB: pa3iuyaTh MOHATUS «TJIaBHas MOArpynna (A-rpynmna)» u «mmodouHas
noarpynna (b-pymnma)y, mansle u OoNbIIME TEPUOIBI; COOTHOCHTH OOO3HAYEHUs, KOTOPBIE
UMEIOTCA B NEPUOJUYECKON Tabyuie, ¢ YUCIOBBIMU XapaKTEPUCTUKAMU CTPOEHHs] aTOMOB
XUMHUUYECKHUX 3JIEMEHTOB (COCTaB M 3aps] siipa, 00llee YUCIIO 3JIEKTPOHOB U pacHpeiesIeHne X
10 3JIEKTPOHHBIM CJIOSIM); OOBSACHSATH OOLIME 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB JIEMEHTOB
U UX COEAMHEHUH B Mpejesiax MajblX MEPHUOJ0B U TJIABHBIX MOJ- IPYMI ¢ YYETOM CTPOCHHUS UX
aTOMOB;

- KJIacCU(PHUIMPOBATH XMMUYECKHE 3JIEMEHTHI; HEOPraHWYECKHE BEUIECTBA; XMMHUYECKHE
peakuuu (1Mo YKCIy M COCTaBy yYacTBYIOUIMX B PEAKIMU BEILECTB, IO TEIIOBOMY 3 deKkTy, 1o
M3MEHEHUIO CTENIEHEN OKMCIEHUSI XUMUYECKHUX JIEMEHTOB);

- XapakTepHu30BaTh (OMHUCHIBaTh) OOIIME XMMHMYECKHE CBOICTBAa BELIECTB pa3IMYHBIX
KJIaCCOB, TIOATBEp)KJasi ONUCAaHUE MpUMEpaMU MOJEKYJISpPHbIX W HOHHBIX ypaBHEHUI
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUII;

- COCTaBJIATh YPABHEHHMS AJIEKTPOIUTUYECKON AUCCONMALIMU KHUCIIOT, IIET0YEH U COJeH;
NOJHBIE M COKpalI€HHbIE YpaBHEHHs peakluil HMOHHOro OOMEHa; ypaBHEHMs peakIHid,
MOJTBEPXKJIAIOIINX CYLIIECTBOBAHME T'€HETUYECKOW CBS3M MEXAY BELIECTBAMHU pasziny- HBIX
KJIACCOB;

- pPAacKpbIBaTh CYIIHOCTb OKHCIHUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIMUNA MOCPEICTBOM
COCTaBJIEHUS JIEKTPOHHOTO OajlaHCa ITHX PeaKLuii;

- MPOTHO3MPOBATH CBOMCTBA BELIECTB B 3aBHUCHUMOCTH OT MX CTPOEHUS; BO3ZMOXXHOCTH
IIPOTEKAaHUsI XMMHUYECKUX MPEBPAILECHUI B PA3JINYHBIX YCIOBHSX;

- BBIYMCIIATH OTHOCUTEJIbHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MaccChl BEILIECTB; MAaCCOBYIO
JIOJIF0 XUMHUYECKOT0 3JIEMEHTa 1o (hopMyJsie COeIMHEHHST; MACCOBYIO JIOJIIO BEIIECTBA B PaCTBOPE;
MPOBOAMTDH PACcU€ThI MO0 YPABHEHUIO XUMUYECKON PEaKINH;

- CleZoBaTh IpaBWJaM TMOJb30BaHMUA XHMHYECKOH Tmocynoil u mabopaTOpHBIM
o0opy/soBaHueM, a Takke [paBWiIaM OOpalleHHs C BEIIECTBAMH B COOTBETCTBHH C
UHCTPYKLUSMHU T10 BBIOJHEHUIO Ja0OpaTOPHBIX XHMHYECKHUX OIBITOB IO MOJYYEHUIO U
coOMpaHnIo Ta3000pa3HBIX BEIIECTB (AMMHAKa M YTJIEKUCIIOTO rasa);

- IPOBOJUTH pEaKLUH, NMOATBEPKAAIOIINE KaYECTBEHHBIN COCTaB Pa3IMYHbIX BELIECTB:
pacro3HaBaTh OIBITHBIM NYTEM XJIOpHUI- OpoMHI-, MOIUA-, KapOoHar-, ¢ocdar-, cuimkar-,
cynbdar-, THAPOKCUI-UOHBI, KATHOHBI aMMOHHS M HOHBl M3YYEHHBIX  METAJJIOB,
MPUCYTCTBYIOILME B BOJHBIX PACTBOPaX HEOPTAaHUYECKUX BEILIECTB;

- IIPUMEHSTh OCHOBHBIE OIEPALMU MBICIUTEIBHON AEATEIbHOCTH — AaHAJIU3 U CHUHTE3,
CpaBHEHHE, 00001IeHNE, CUCTEMaTU3AalINIO, BISIBJICHUE MPUYNHHO-CIIEICTBEHHBIX CBSI3eH — /ISt



HN3YUCHUA CBOMICTB BCIICCTB U XUMHUYCCKUX peaKHHﬁ; CCTCCTBCHHO-HAYYHBIC MCTOAbBI IMO3HAHUS
— HaOI0IeHNEe, U3MEPEHHE, MOJICITMPOBAHNE, SKCIIEPUMEHT (PEaJIbHBINA U MBICIICHHBIN ).

Conep:xkanue yueOHOro npeamera 8 kjace

Beenenue (4 u)

XUMHS — HayKa O BEIlIeCTBaX, UX CBOMCTBAX W IPEBPAICHUSAX.

[ToHsITHE O XUMUYECKOM 3JIEMEHTE U (DOpMax €ro CyIIeCTBOBAaHUS: CBOOOIHBIX aToOMax,
IIPOCTHIX U CIIOKHBIX BEIIECTBAX.

[IpeBpamenus BemecTB. OTINYME XUMHUECKUX PEaKIUil 0T PU3HUECKUX sIBIEHUH. Poib
XHUMUU B KU3HH YeJIOBeKa. XeMopuiaus u xeMmopoOus.

Kpartkue cBenenust u3 UCTOpUU BO3HUKHOBEHHS W pa3BUTUsA XuMuH. llepuon amxumumn.
[Tonsitue o ¢umocopckom kamHe. Xumusa B XVI B. PasButue xumum nHa Pycu. Pomb
OTEYECTBEHHBIX YUCHBIX B CTAHOBJICHWU XMMHYECKOW Haykn — paboTsl M. B. JlomoHocoBa, A.
M. bytneposa, J1. 1. Menneneena.

Xumudeckass CHMBOJIMKA. 3HAKU XHMMHYECKUX DJJIEMEHTOB M IMPOUCXOXKACHHE UX
Ha3BaHui. Xumudeckue ¢opmynbl. Muaekcsl n koddduumentsl. OTHOCUTENbHBIE aTOMHAs U
MOJICKYJISIpHAsI MacChl. PacdeT MacCOBOH 0T XUMHYECKOTO dJIEMEHTA 110 (hOpMYyJIie BEIICCTBA.

[lepuonnueckas cucrema xumuueckux snemeHtoB JI. M. MennpeneeBa, ee cTpykrypa:
MaJible ¥ OOJbIIME TIEPHOABI, TPYIIIBI M TMOATrPYIILl (r1aBHas ¥ moOouHas). [lepuomndeckas
CUCTEMa KaK CIPaBOYHOE MOcoOUe IJis MOIy4YeHUsI CBEACHUI 0 XUMUYECKUX AIEMEHTaX.

Pacuernbie 3amaun. 1. HaxoxieHne OTHOCUTEIHLHOM MOJIEKYJISIPHOM MacChl BEIIeCTBa 10
ero XxuMu4ueckou ¢opmye. 2. Beruucienne MaccoBOi TOJM XMMHUYECKOTO JIEMEHTa B BEILIECTBE
1o ero opmyire.

Tema 1 ATombl XuMHUECKHX 31eMeHTOB (104)

AToMBI Kak ¢opMa CYIIECTBOBAHUS XMUMHUYECKHUX 3JeMEHTOB. OCHOBHBIC CBEICHHS O
CTpOEHHH aTOMOB. JloKazaTenbCTBa CIOXKHOCTU cTpoeHus artoMoB. OmbiTel Pesepdopna.
[1naneTapHast MOJIe]Ib CTPOCHUS aTOMA.

CocraB aTOMHBIX siep: NPOTOHBI M HEWUTpOoHBbL. OTHOCHUTENbHAas aTOMHAas Macca.
B3anMoCBsI3b NOHATUN «ITPOTOHY, KHEUTPOH», KOTHOCUTEIIbHAS ATOMHAsI Maccay.

W3meHeHne uuciaa TPOTOHOB B fAApe aToMa — O0Opa3oBaHHWE HOBBIX XUMHUYECKHX
AJIEMEHTOB.

N3meHneHue uncina HEUTPOHOB B sAJipe aToMa — oOpa3zoBaHUe M30TOMOB. COBpeMEHHOE
oTpeieJICHUE TOHATUS «XUMHYECKUN d1eMeHT». M30Tombl Kak pa3HOBUIHOCTH aTOMOB OJTHOTO
XUMHUYECKOTO 3JIEMEHTA.

OnekTpoHbl. CTpoeHUE IEKTPOHHBIX 000JI0YEK aTOMOB XUMHUYECKHUX 3JIEMEHTOB Ne 1—
20 nepuoaunueckoit cuctemsl J{. 1. Menneneea. [loHsTHe 0 3aBEpIIEHHOM M HE3aBEPILIEHHOM
AJIEKTPOHHOM CJI0€ (IHEPTeTUYECKOM YPOBHE).

[lepuonnueckas cucrema xumudeckux siemeHToB JI. M. MenneneeBa M cTpoeHHe
aTOMOB: (PU3UYECKHI CMBICI TMOPSIKOBOIO HOMEpa »JJIEMEHTa, HOMEpa TpYIIbl, HOMepa
nepuoja.

N3menenne yncia 3JIeKTPOHOB HAa BHEITHEM JJICKTPOHHOM YPOBHE aTOMa XMMHYECKOTO
ayieMeHTa — 00pa3oBaHUE MOJOKUTEIBHBIX U OTPUIATENbHBIX MOHOB. MOHBI, 00pa3oBaHHbBIE
aToOMaMU METaJUIOB M HeMeTauioB. [[pHYrMHBI N3MEHEHHS] METAUTNYECKHX U HEMETAITUYECKUX
CBOMCTB B IepuoAax U rpymnmnax.

O6pazoBanue OuHapHbIX coenuHeHui. [TonsaTHe 00 MOHHOM CBs3U. CXeMbl 00pa3oBaHUS
MOHHOM CBSI3H.

B3anmMogeiicTBue aTOMOB XUMHYECKHX DSJIEMEHTOB-HEMETAJUIOB MEXIy coboi —
o0Opa3oBaHHe IBYXaTOMHBIX MOJIEKYJ MPOCTHIX BeliecTB. KoBaneHTHas HENmoIspHas XUMUYecKast
CBSI3b. DJIEKTPOHHBIE M CTPYKTYPHBIE (hOPMYJIBI.

BzaumopeiicTBue aTOMOB XHWMHYECKHUX DJIEMEHTOB-HEMETAIOB MeEXAy Cco0oi —
oOpa3oBaHne OWHApHBIX COEIMHEHUN HEMETayuIOB. JJEeKTpoOoTpUlIaTeabHOCTh. [loHsTHE O
KOBAJIEHTHOM TOJISIPHOM CBSI3H.



BzaumopeiicTBue aTOMOB XUMHYECKHX JJIEMEHTOB-METAUIOB MEXKIy COO0OM —
00pa3oBaHNe METALTUYSCKUX KPUCTALIOB. [IOHATHE O METAIITMYECKOM CBSI3H.

JeMoHcTpanuu. Mojenn artoMOB XHMHUYECKMX 3JeMEHTOB. llepumoandeckas cucrema
xuMu4deckux 3jaemenToB 1. Y. Menaeneena.

Tewma 2 Ilpoctslie BemecTa (74)

[TonoxkeHne MeETaIOB M HEMETAUIOB B IEPUOJUYECKON CHCTEME XHUMHUYECKUX
anementoB [[. M. MenaeneeBa. BaxkHellmime nDpocThie BEIIECTBA — METAJUIBL: JKEJIE30,
AQTIOMUHHM, KaJIBIINH, MAarHUMA, HATpHUH, Kanuil. O0ume Gu3nyecKne CBONCTBa METaJLIOB.

Baxneiiiine mpocTbie BellecTBa — HEMETaJUIbl, 0Opa30BaHHbIE aTOMaMM KHCIIOPO/a,
BOJZIOpOJIa, a30Ta, cephl, docdopa, yrinepoaa. CriocoOHOCTh aTOMOB XMMHUYECKHX 3JIEMEHTOB K
00pa30BaHUIO0 HECKOJIBKHUX TMPOCTHIX BEHIECTB — aJUIOTPONHS. AJUIOTPOIHBIC MOIUMUKAINN
kuciopona, ¢dochopa W oJ0oBa. METAIIMYECKUE U HEMETAIMYECKHE CBOMCTBA IMPOCTHIX
BeecTB. OTHOCUTEIBHOCTD JIEJICHUS IPOCTHIX BEIIECTB HA METAJLIIBI U HEMETAJLIIBI.

[Tocrosnnas ABoraapo. KomuuectBo BemiectBa. Monb. MossspHas macca. MoJisipHbIid
00BeM ra3000pa3HBIX BemiecTB. KpaTHbIE €IUHUIBI KOJIWYECTBA BEIIECTBA — MIJLUIMMOJbL U
KWJIOMOJIb, MWJUIMMOJISIpHAs MW KWJOMOJISIPHAsT MAacChl BENIECTBa, MWUIMMOJSAPHBIA U
KHJIOMOJISIPHBIA 00beMBI ra3000pa3HbIX BEIICCTB.

Pacdetsl ¢ ucnosb30BaHMEM MOHATHM «KOJUYECTBO BEILECTBA», «MOJISIpHAs Maccay,
«MOJISIPHBIN 00bEM ra30B», «I1IOCTOSHHAsA ABOTaIpoO».

Pacuetnpie 3amgaum. 1. BeiuncieHue MOJISIPHOM MacChl BEIIECTB MO XUMHUYECKUM
dopmynam. 2. PacyeTsl ¢ HCHOJB30BAaHUEM TMOHATHM «KOJIMYECTBO BEIIECTBA», «MOJISIPHAS
Maccay, «MOJISIPHBI 00bEM Ta30By, «IIOCTOSTHHAST ABOTAAPO».

Hemonctpanuu. [lonyuenune o3ona. OOpasibl 0eoro W ceporo o0jaoBa, O€JIoro u
kpacHoro docdopa. HexoTopble MeTaiuibl ¥ HEMETAUIBI KOJIMYECTBOM BeIIeCTBA | MOJIb.
Moens MOJSIPHOTO 00BeMa ra3000pa3HBIX BEIICCTB.

Tema 3CoenuHeHns XUMHUECKUX d71eMeHTOB (124)

Crenenp oxucieHusi. OmnpeeneHre CTENEHU OKUCICHHUS 3JIEMEHTOB MO XHWMHUYECKOU
dopmyne coenuHenus. CocraBieHue ¢GopMmysn OWMHApPHBIX COEIMHEHHMH, OOmuil crmocold ux
Ha3bIBaHMS. BUHApHBIE COENMHEHMS: OKCHJBI, XJOpuibl, cyabdumbl u np. CocraBieHue ux
dbopmyin. [IpencraBuTenu OKCHAOB: BOJA, YIIIEKUCIHBIN ra3 U HeraieHas H3BeCTh.

2-1866

[IpeacraBuTenu JieTydnx BOJOPOAHBIX COEIMHEHUI: XJIOPOBOAOPOI U AaMMHUAK.

OcHoBaHus, WX COCTaB M Ha3BaHHWSA. PacTBOpUMOCTH OCHOBaHUN B Boje. TaOnwuia
PacTBOPUMOCTH THAPOKCHUIOB U cojiel B Boze. [IpeacTaBurenu menouen: rTHAPOKCUIBI HATPUS,
Kanusg U Kanelus. [loHsATHE O KauecTBEHHBIX peakunusx. WHmukatopel. M3MeHeHuE OKpacku
WHJUKATOPOB B IIEJIOYHON CpeJie.

Kucnotel, ux coctaB u HazBanusa. Kmaccudukanus xucior. [IpeacraBurenu KHUCITOT:
cepHasi, CoJsiHasA U a30THas. MI3MeHeHrne OKpacKu UHIUKATOPOB B KMCIIOTHOM cpefe.

Conm kak MpOW3BOJHBIE KUCIOT M OCHOBaHMU. VX cocraB m Ha3Banus. PactBopuMocTh
coneit B Bojie. [IpeacraButenu comneil: XJa0pua HaTpusi, kKapOoHaT u Gocdat KaabIus.

AMoOpdHBIE 1 KPUCTALUTHYECKUE BEIIECTBA.

MexMoneKyIapHble B3aUMOAECUCTBUS. TUNBI KPUCTANIMYECKUX PEIIETOK: HOHHAs,
aTOMHasi, MOJIEKYJSIpHasT W METaUTMYeCKas. 3aBUCUMOCTh CBOWCTB BEIIECTB OT THUIIOB
KPUCTAJUTMYECKUX PELIETOK.

BemectBa MOJIEKyISIPHOTO W HEMOJICKYJIIPHOTO CTPOCHHS. 3aKOH MOCTOSIHCTBA COCTaBa
JUIs1 BELIECTB MOJIEKYJIIPHOTO CTPOCHHSL.

Uucteie BemecTBa U cMmecu. [IpuMepsl KUAKWAX, TBEPABIX U Ta3000pa3HBIX CMECEH.
CBoiicTBa YHMCTBIX BEIIECTB M cMmecel. X cocraB. MaccoBas U 0ObeMHas JOJIM KOMITOHEHTA
cMecH. PacdeTsl, CBSI3aHHBIE C HCIIOJIb30BAaHUEM TTOHSITHS «IOJIS.

Pacuernbie 3amaum. 1. Pacder maccoBoi W OOBEMHOH mJ0Jieli KOMIIOHEHTOB CMECH
BemecTB. 2. Bwrumcienne MaccoBOW IO BEIIECTBA B PAcTBOpPE MO HM3BECTHOM Macce
PacTBOPEHHOT0 BEIIECTBA M Macce pacTBoputens. 3. BpiuuciieHne Macchl pacTBOPSEMOIO



BEIIIECTBA U PACTBOPUTEIISL, HEOOXOIUMBIX JJISi IPUTOTOBIICHUS ONPEIEICHHOM MacChl pacTBOpa
C U3BECTHOM MacCOBOM JI0JIEl paCTBOPEHHOIO BEIIECTBA.

Hemonctpaunu. OOpa3nbsl  OKCHAOB, KHCIOT, OCHOBaHMA © coned. Mogenu
KPUCTANIMYECKUX PELIETOK XJIOpUAa HaTpus, anmasa, okcuia yriepoaa (IV). B3psiB cmecu
BOJIOpOJIa ¢ BO3AyXoM. CriocoObl pazaeneHus: cMeceid. JAucTiisinms BOabI.

JIaGopatopHble OnBITEL. 1. 3HAKOMCTBO € OOpa3laMu BELIECTB Pa3HbIX KJIAacCoB. 2.
Paznenenue cmeceil.

Tema 4 W3menenus, npoucxopsmme ¢ Bemecrsamu (1049)

[TonsATHE sIBIEHUN KaK U3MEHEHUMH, IPOUCXOJAIIUX C BEIECTBAMMU. SIBIICHMS, CBA3aHHBIC
C M3MEHEHHEM KPHUCTaUIMYECKOTO CTPOEHHUs BEUIECTBA IIPU IOCTOSHHOM €r0 COCTaBe,
¢usuueckue sBieHus. Duznyeckue SBICHUS B XUMHUHM: JUCTWUIALUS, KPUCTAJUIM3ALUS,
BBIIIapUBAHUE U BO3IOHKA BEILIECTB, IEHTPU(PYTUPOBAHUE.

SIBneHusi, CBSA3aHHBIE C M3MEHEHUEM COCTaBa BEILIECTBA, XUMHYECKHE PEAKIUHU.
[lpu3Haku w© yciaoBUsA NpOTEKaHHA XUMHUYeckuX peakuuil. [lonstue o006 »5k30- H
OHJOTEPMUYECKUX peakuusax. Peakuum ropeHuss Kak 4YacTHBIM ciydald 3K30TEpMUYECKHUX
peaxkuui, IPOTEKAIOIINX C BBIICICHUEM CBETA.

3aKOH COXpaHEHHs MacChl BEIIECTB. XUMHUYECKUE YPABHEHMs. 3HAaUCHHE HHIEKCOB U
k03 uunentoB. CoctaBieHUe YpaBHEHUH XUMUYECKUX PEaKIHi.

Pacuerbl mo xumMuyeckuM ypaBHEHMsIM. PerieHue 3agady Ha HaxoOKJIEHHE KOJIMYECTBA
BEIIIECTBA, MACChl UM 00BbeMa MPOJIYKTA PEaKIMU 110 KOJMYECTBY BEIIECTBA, Macce WiIn 00beMy
MCXOJIHOT'O BELECTBA. PacueTsl ¢ UCIONIb30BaHUEM IOHATHUS «10JIs», KOI'/1a HCXOIHOE BEILIECTBO
JlaHO B BHJIE pacTBOpa C 3aJlaHHOM MacCOBOH JOJI€M PACTBOPEHHOI'O BEIECTBA WM COIEPIKUT
ONPEAEIIEHHYIO JIOJIKO TPUMECEH.

Peakuum pasnoxenus. IloHsatne o ckopocTH XuUMHUYECKMX peakuuil. KaranusaTopsl.
DepMEHTHI.

Peakuuu coenunenus. Katanutuueckue U HekaTaauTHyeckue peakuuu. OOpatumbie U
HeoOpaTUMBbIE peakLUu.

Peakuum 3amemieHusa. OJNEKTPOXMMUYECKMH Pl HANpsOKEHUH  METaJUIOB,  €r0
MCIIOJIb30BAaHUE JJIsl MPOTHO3UPOBAHUS BO3MOXKHOCTH MPOTEKAHUS PEaKIMi MEXAY MeTaljaMu
Y PacTBOpPaMM KUCIJIOT. Peakiiuu BBITECHEHHS OJHUX METAJUIOB U3 PaCTBOPOB MX COJIEW IPYTMMH
METaJUIAMH.

Peakiiun obmeHna. Peakuuu HeWTpanu3anuu. YClIOBUS MPOTEKAHUS peakiuil oOMeHa B
pacTBopax 10 KOHIA.

Tunsl XMMHUECKHX peakuuid (IO MPHU3HAKY «YUCIO M COCTaB HMCXOAHBIX BELIECTB M
IPOJYKTOB PEAKIMI») Ha MIPUMEpPE CBOMCTB BOABI. Peakius pas3iokeHus — 3JIEKTPOJINU3 BOJBL.
Peakunu coennHeHNss — B3aUMOJEHCTBHE BOBI C OKCUAAMH METAJUIOB U HeMeTailloB. [lonsaTue
«TUAPOKCUIBI». Peakuumu 3amelleHus —  B3aUMOJCIHCTBHE BOJABI  CHICNIOYHBIMH U
IeJI0YHO3EMENIbHBIMUA  MeTajulaMu. Peakium oOMeHa (Ha mpuMepe TuApoiu3a cyibduia
ITIOMUHUS U KapOuaa Kajublus).

Pacuernble 3amaun. 1. BplumciaeHue Mo XUMHYECKMM YPAaBHEHHUSM MacChl WIIU
KOJIMYECTBA BEIIECTBA IO U3BECTHOM MACCe WIM KOJIUYECTBY BEUIECTBA OJJHOTO M3 BCTYIAOIINX
B PEAKIIMIO BELIECTB WM MPOJYKTOB peakiuu. 2. BrrauciaeHne macchl (KOJIMYECTBA BELIECTBA,
o0bema) MpOJyKTa peaklMH, €CIM H3BECTHa Macca MCXOJHOIO BEIIECTBA, COJEPIKalIero
olpeNieNieHHy0 J0m0 mnpuMeceil. 3. Bpiuncienue maccwl (KoiaMuyecTBa BeliecTBa, o0bema)
IIPOJIYKTa PEaKLIUH, €CJIM U3BECTHA MAacca pacTBOpPa M MaccoBasi J10J1s1 PACTBOPEHHOI'O BEILIECTBA.

Hemonctpauuu. [Ipumeps! Gpu3nueckux sSBJICHUN: a) MiaBieHue napagpuHa; 6) BO3roHKa
nosaniay OEH30MHON KHCIIOTHI; B) pacTBOPEHUE NEpMaHraHara Kainus; r) 1uddy3us TymmcTbix
BEIIECTB C TOpALICH JaMIOukd HakanuBaHUs. [Ipumepbl XMMHUYECKHX SIBICHHM: a) TropeHue
Maraus, ¢ocdopa; 0) B3aUMOJECUCTBUE COJSIHOW KHCIOTBI C MPaMOpPOM WM MEJIOM; B)
nosyuenue ruapokcuaa mMeau (Il); r) pacTBopeHHE MOIYYEHHOTO TMAPOKCUAA B KUCIOTaX; 1)
B3aumojeiicteue okcuga memu (II) ¢ cepHOM KHCIOTON TpHM HarpeBaHUU; €) pas3JIoKEHUE



NepMaHraHaTa Kajus; )K) B3aUMOJICHCTBUE Pa30aBICHHBIX KUCIOT ¢ METAJUIAMHU; 3) Pa3lOKEeHUE
MEPOKCHUIa BOJOPOJIA; 1) JIEKTPOIIU3 BOJIBI.

Jlaboparopubie omnbITel. 3. CpaBHEHHE CKOPOCTH HCHApEeHUS BOJLI W CIHUPTA TIO
HMCYE3HOBEHHMIO WX Kareiab Ha (uibTpoBanbHOM Oymare. 4. OKHCICHHME MeAu B IIaMEHU
CIIUPTOBKUA WK ropenku. 5. [TomyTHeHHE M3BECTKOBOW BOJABI OT BBIIABIXaEMOTO YTIIECKUCIOTO
raza. 6. [loaydeHue yriieKuciioro ra3a B3auMoJICCTBUEM COJIbl M KUCJIOTHI. 7. 3aMelleHUue Meau
B pactBope xsopuzaa meau (1) sxenezom.

Tema 5. [Ipaktuxym 1 Ilpocreiimue onepaiuu ¢ BemecTBoM (54)

1. [IpaBuna TexHUKH O€30MAaCHOCTU MpH pabdoTe B XUMHUECKOM KaOuHere. [Ipuembl
oOpamienuss ¢ JlabopaTOopHbIM 00OpyIOBaHMEM ¥ HarpeBaTelbHBIMH mpubOopamu. 2.
Habmionenust 3a M3MEHEHHUSIMH, MPOUCXOASIIMMHU C TOpsIed CBEUO, U MX ONHCaHHE. 3.
Ananu3 nouBbl U Boabl. 4. IlpusHaku xumuyeckux peakuui. 5. IlpurortoBienue pactBopa
caxapa M pacueT €ro MaccoBOH JIOJIM B pacTBOpE

Tema 6 PacrBopenue. PacTBopsl. CBOMCTBA pacTBOPOB AMEKTPOJIUTOB (184)

PactBopenne kak ¢usmko-xumuueckuii mporecc. [loHstTme o ruaparax u
kpuctauioryaparax. PactBopumocTs. KpuBble pacTBOPUMOCTH KaK MOJENb 3aBUCHMOCTH
pacTBOPUMOCTH TBEpPABIX BEUIECTB OT Temueparypbl. HacplllleHHbIE, HEHACBILEHHBIE H
MEPECHILLEHHBIE PACTBOPBI. 3HAYEHUE PACTBOPOB AJIs IPUPOJIBI U CEIBCKOr0 XO35ICTBA.

[lonsiTe 00 3JEKTPOIUTUYECKOM AUCCOIMALMU. OJIEKTPOJIUTBI M HEIJIEKTPOJUTHI.
MexaHu3M JMCCOLMALMU SJIEKTPOJIMTOB C PA3JMYHBIM THUIIOM XUMHUYECKOM CBs3u. CTeneHb
AIIEKTPOIIUTUIECKOH mucconanni. CHIIbHBIE U CIIa0ble 3JIEKTPOIUTHI.

OCHOBHBIE TOJIOKEHUSI TEOPUH IEKTPOIUTHUECKON Auccounanuu. MoHHble ypaBHEHUs
peakuuid. YcioBUsS NPOTEKAaHUS peakluu OOMEHAa MEXIy 3JIEKTPOJUTAaMH 10 KOHIIA B CBETE
MOHHBIX IIPEICTABICHUII.

Knaccugukaius HOHOB U UX CBOMCTBA.

Kucnotsl, ux xnaccuduxamnus. J(ucconumanus KUCIOT U UX CBOICTBA B CBETE TEOPUU
ANEKTPOJIUTUYECKON Aucconmanui. MoJeKynspHble U HOHHBIC YPAaBHEHUS PEaKLHUU KHUCIOT.
B3auMopeiicTBue KHCIOT C MeTalIaMU. DJIEKTPOXUMHUYECKUW PAJ HANpPsHKEHU METallloB.
B3anmopaeicTBre KHUCIOT C OKCHJIaMU METAJIOB. B3anMoaeincTBre KUCI0T C OCHOBaHUSIMUA —
peakiusi HeWTpanuzauuu. BsaummoneicTBue KUCIOT ¢ comsiMH. Vlcmonb3oBaHue TaOIHIIBI
PacTBOPUMOCTH ISl XapaKTEPUCTUKN XUMUYECKUX CBOMCTB KHUCIIOT.

OcHoBanus, ux kinaccudukanus. J(uccomumamnusi OCHOBaHUN UM HMX CBOWCTBA B CBETE
TEOPUU DJIEKTPOJIUTHYECKOM JHUCCOLMAuuU. B3auMoAencTBME OCHOBAHUM C KHCIJIOTaMH,
KUCTIOTHBIMH  OKCHJAAMHU U colisiMd. lcmonb3oBaHHWe TaOMMIBI  PAaCTBOPHUMOCTH IS
XapaKTEPUCTUKU XUMHUYECKHX CBOMCTB OCHOBaHMU. Pa3nmokeHrne HepacTBOPUMBIX OCHOBAHMM
MIpU HarpEeBaHMH.

Comm, ux kiaccupukanus U IACCOIMAIINS PA3IMIHBIX TUTIOB coJield. CBOMCTBa cojiel B
CBETE TEOPUU DIIIEKTPOJIMTHUUYECKOW AUCCOLMAalMHU. B3aumMoaencTBue coled ¢ MeTalllaMy,
YCJIOBHUS TMPOTEKaHUs ATUX peakuuid. B3zanmoneincTBue conell ¢ KUCIOTaMu, OCHOBAaHUSMHU M
consimMu. Mcnonb3oBanue TabIUIBI PACTBOPUMOCTHU TSI XaPAKTEPUCTUKA XUMHYECKUX CBOMCTB
COJIEH.

O06o00m1eHne cBeeHn 00 okcHuIax, UX KiIacCu(UKAIMN 1 XUMHUYECKUX CBOMCTBAX.

I'eneTndeckue psapl METAaUIOB M HEMETAUIOB. I'€HeTHuYecKas CBSI3b MEXIY KIIACCaAMH
HEOPraHUYECKUX BEILECTB.

OKHCIINTENTBHO-BOCCTAHOBUTENbHBIE  peakuuu. OKUCIUTENh W BOCCTAHOBUTEID,
OKHCJIEHUE U BOCCTAHOBJICHHUE.

Peakuuu noHHOTO 0OMEHa U OKUCIUTEIbHO-BOCCTAHOBUTENbHBIE peakiinu. CocTaBieHne
YpaBHEHUN OKUCIUTEIHHO-BOCCTAHOBUTENBHBIX PEAKIIUil METOAOM DIIEKTPOHHOTO OanaHca.

CBolicTBa HPOCTBIX BEIIECTB — METAIJIOB M HEMETAJJIOB, KUCIOT M COJIEH B CBETE
MPEJICTaBICHU 00 OKUCIUTEIHFHO-BOCCTAHOBUTENBHBIX MPOIIECCaX.



Hemonctpauun. HcnblTaHue BeImIECTB M HMX PAacTBOPOB Ha 3JIEKTPONPOBOJHOCTb.
JIBuKeHHe OKpAaIllEHHBIX MOHOB B AJIEKTPUYECKOM ToJie. 3aBUCHUMOCTbH 3JIEKTPOIPOBOJIHOCTU
YKCYCHOM KHCIJIOTBI OT KOHILIEHTpauuu. B3auMoaeicTBhe HUMHKA C CEpOM, CONSHOM KHUCIOTOM,
xnopugom menu (II). 'openue maraus. BzanmonelicTBre XJI0pHON U CEPOBOAOPOTHOM BOJIBI.

JIaboparopHbie OTBITHL. 8. Peakium, XxapakTepHble JIJIs paCTBOPOB KHUCIOT (COISTHOW WIIH
cepHoil). 9. Peakuuu, xapakTepHble /Ui paCTBOPOB LIeJIoUel (THAPOKCHI0B HATPHsI W KaJlus).
10. ITonydyenune u cBOKWCTBa HEPACTBOPUMOTO OCHOBaHMUsI, HaripuMep ruapokcuaa menu (I1). 11.
Peakiuu, xapakTepHbie IJ1s1 pacTBOPOB coJiel (Hampumep, 1t xiopuaa meau (). 12. Peakuu,
XapakTepHbIE [JIi OCHOBHBIX OKCHUJIOB (Hampumep, s okcujaa Kaiublus). 13. Peakuuw,
XapaKTepHBIE I KUCIOTHBIX OKCUIOB (HampuMep, Uil YTIEKUCIIOro ras3a).

Tema 7. [Ipaktukym 2. CBOMCTBA pacCTBOPOB DJICKTPOIUTOB (24)

6. Monnble peakuuu. 7. YCIoBUsI T€UEHUS XUMHUYECKHX PEAKIUN MEXIy pacTBOpaMu
3JIEKTPOJUTOB 10 KOHIA. 8. CBOWMCTBAa KHUCJIOT, OCHOBaHWM, OKCHUIOB U cojel. 9. Peuienue
AKCIIEPUMEHTAIbHBIX 3a/1a4.

[Tpu 2 4 B HeAeMO MPOBOAUTCS TOJIBKO MPaKTUUYECKHE paboThl 8 1 9.

[lepedenp 1a00PaTOPHBIX OMBITOB

1. 3HaKOMCTBO ¢ 00pa3liaMu BEIIECTB PA3HBIX KIIACCOB.

2. Pa3nenenue cmeceil.

3. CpaBHEHHE CKOpPOCTH HMCHApeHHs] BOJABI U CIHUPTA MO MCUE3HOBEHUIO UX Karellb Ha
¢ubTpOBaIbHON Oymare.

4. OxucneHue Meau B IUIAMEHU CIUPTOBKHU WJIM TOPEIIKH.

5. IloMyTHEHHE U3BECTKOBOM BOJBI OT BBIJIBIXA€MOI'O YIJIEKMCIIOTO ra3a.

6. [TonyuyeHue yriaekuciioro raza B3auMoIECTBUEM COJIbI M KUCTIOTBHI.

7. 3amelenue Menu B pactsope xsopuia meau (1) sxenesom.

8. Peakuuu, XxapakTepHble JIJIsl pACTBOPOB KUCIOT (COISTHON MIIH CEPHOM).

9. Peakniuu, xapakTepHbIe I pACTBOPOB IIeJ0ueh (THAPOKCUIOB HATPHS WIIH KAJIHSI).

10. Ilony4yeHne u cBOMCTBA HEPACTBOPUMOI'O OCHOBAHMsI, HAIIPUMEP T'MIPOKCHIA MEIU
(1.

11. Peakuuu, xapakTepHble Ui pacTBOpOB coneil (Hampumep, s xiopuna meau (11).
12. Peakmuu, xapakTepHbI€ JII OCHOBHBIX OKCHJOB (HampuMmep, IJIs OKCHJa Kamibius). 13.
Peaxium, xapakTepHble sl KUCIOTHBIX OKCHI0B (HalpuMep, s YTIEKUCIOro rasa).

[lepeuenb nmpakTHUECKUX paboOT

[Ipaktukym 1. IIpocreiimue onepanuu ¢ BEMECTBOM- 54

[Tpaktuueckas pabora Nel TIpaBuia TexHuKH 0€30MaCHOCTH MPU pabOTE B XUMHUECKOM
kabunere. Ilpuemsl oOpamieHuss ¢ 1abopaTopHbIM OOOpPYIOBAaHHEM U HarpeBaTelbHBIMU
npudopamu.

ITpakTryeckas padota Ne2 HaOmroneHus 3a U3MEHEHHUSIMU, TPOUCXOJIAIIMMU € TOPSIIEH
CBEUOM, U NX OIHCAHHE.

[IpakTruyeckas pabota Ne3 .AHanu3 MOYBBI U BOABI.

[IpakTuueckas padbora Ne4 Ilpru3Haku XUMHUYECKUX PEaKIUH.

IIpaktuyeckas pabora Ne5 IlpuroroBieHue pacTBopa caxapa M pacyeT €ro MacCOBOM
JIOJI B pacTBOPE.

[TpakTukym 2.CBOICTBa pacTBOPOB JIEKTPOIUTOB 24

[IpakTuueckas pabora Ne6 CBOMCTBaA KUCIOT, OCHOBAHUM, OKCHIOB U COJIEH.

[IpakTruyeckas pabora Ne7 Pemenue skciepuMEeHTaIbHBIX 3a/1a4.

MexnpenMeTHbIE CBA3U

Peamusamuss MexnpeaMeTHbIX — CBs3ed  IpU  HM3YYEHMM  XMMHH B 8 KJacce
OCYILIECTBIISICTCSI Yepe3 HCMOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-Hay4YHBIX MOHATHH, Tak U
MOHATHUH, SIBIISIFOIIUXCS CHCTEMHBIMHU I OT/IEJBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOTO MK



OOme ecTecTBEHHO-HAy4HbIE TOHATHA: Hay4yHBId (DaKT, TUIMOTE3a, TEOpHUs, 3aKOH,
aHaJ M3, CHUHTE3, KiIacCH(pHKAlUs, TEPUOIUY- HOCTh, HAONIOJCHUE, IKCICPUMEHT,
MOJICTTUPOBAaHHE, H3MEPEHUE, MOJICIIb, SIBIICHHC .

dusnka: mMatepus, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, UOH, M30TOI, PATHOAKTHBHOCTD,
MOJICKYJIa, AJIEKTPUYCCKUI 3apsiji, BELIECTBO, TEJIO, 00BEM, arperarHoe COCTOSIHUE BEIIECTBA,
ras, GU3NUECKre BETUUNHbI, CAUHHUIIBI H3MEPEHHUSI, KOCMOC, TUIAHEThI, 3BE31b1, COJHIIE .

buonorus: porocunres, neixanue, ouocdepa.

Ieorpadusi: armocdepa, ruapocdepa, MHUHEpaIbl, TOPHBIC IMOPOJbI, IOJE3HBIC
HCKOIIaCMbIC, TOIIJINBO, BOAHBIC PECYPCHI .

Conpepxanne y4deOHOTO mpeameTa 9 kinacca

IToBTOpEHUE OCHOBHBIX BOIIPOCOB Kypca 8 Kiacca 1 BBeJleHHe B Kypc 9 kinacca (6 4 )

XapakTepHucTHKa 3JIEMEHTA 110 €ro MOJO0KEHUIO B IEPUOJUYECKON CUCTEME XUMUYECKUX
snemeHToB /1. 1. MenneneeBa. CBoiicTBa OKCHUJIOB, KMCIIOT, OCHOBAaHUM U COJIEHM B CBETE TEOPUU
AJIEKTPOJINTUYECKON JTMCCOLMALMU U IPOLECCOB OKHCIEHUSA-BOCCTAHOBJIEHMS. | eHeTnueckue
psABI METAJUIA U HEMETAJLIA.

[ToHATHE O MEPEXOAHBIX 3JeMeHTaX. AM(MOTEPHOCTh. | eHeTHYEeCKHid PsAJ MEPEXOIHOTO
JJIEMEHTA.

[lepnonnueckuil 3aKOH M IEpUOAMYECKAss CHCTEMAa XUMHUYECKHX dieMeHToB J[. .
MenpneneeBa B CBETE YUeHHs O CTPOCHHUHU aToMa. X 3HaueHue.

JlabopaTopusiit onbIT. 1. [TomydeHue ruipokcuia IUHKA U UCCIEA0OBAHUE €T0 CBOMCTB.

Tema 1. Metamnsl (15 )

[TonoxkeHne MeTauioB B IEPUOAMYECKOM CHCTEME XUMHUYECKHX 3ieMeHtos [[. .
MenneneeBa. MeTtauueckas KpUCTAIUIMUECKAs PELIETKA U METAUINYECKAsk XUMUYECKas CBSI3b.
O6mme ¢uzuyeckue cpoiictBa MeTawioB. CruiaBel, UX CBOWCTBAa M 3HAUYCHHUE. XUMHYECKUE
CBOMCTBA METAJUIOB KaK BOCCTAHOBUTENIEH. DIEKTPOXUMHUYECKUN PsIi HAIPSHYKEHUN METauIOB U
€ro HCIOJb30BAaHUE [yl XApaKTEPUCTHUKHM XUMHUYECKMX CBOMCTB KOHKPETHBIX METaJJIOB.
Crioco0b! MmostyuyeHHsi MeTajuIoB: HPO-, TUAPO- U eKTpoMeTauryprust. Kopposus meramios u
crocoObI 0OPKOBI ¢ HEH.

OOm1ast XxapakTepUCTHKa ILEIOYHBIX MeTauioB. MeTtamisl B npupoje. OOmme crnocoobt
ux nony4yeHusi. Ctpoenue atomoB. lllenounbie MeTaIbl — IPOCTHIE BEIIECTBA, UX (QU3HUECKUE
U XUMHYECKHE CBOWCTBA. BakHelIuMe COeAVMHEHMs ILEJIOYHBIX METAIJIOB — OKCHJBL,
TUAPOKCHUIBI M COJIM (XJIOPU[IbI, KApOOHATHI, CyIb(aThl, HUTPATHI), UX CBOWCTBA U IPUMEHEHUE B
HapoJHOM Xxo3sicTBe. Kanuiinble ynoOpeHus.

OO0mast xapakTepuCTUKaIEMEHTOB INaBHOM noarpynms! Il rpynnsl. CtpoeHue atomoB.
[I1enouHo3eMenbHBIE METAIIBI — MPOCThIE BEIIECTBA, UX (PU3NYECKHE U XMMUYECKHE CBOMCTRA.
Baxkneiimue coenuHEHUs IIEIOYHO3EMEIbHBIX METaNIOB — OKCH[BlL, THIPOKCHUIBI M COJIU
(xmopunbl, KapOOHAThI, HUTpaATHl, cyiabdaTsl M (ocdarbl), UX CBOWCTBA U IPUMEHEHHE B
HapOJIHOM XO3S5IMCTBE.

Amomunuii. CtpoeHue aroma, (¢GU3MYECKHME€ M XHMMUYECKHE CBOMCTBa IPOCTOTO
BenlecTBa. CoeAMHEHMS] ATIOMUHHSI — OKCHJ M THJPOKCHI, HX aM(pOTEepHBIH XapakTep.
Baxueiiue conu amomuHusd. [IpuMeHeHne aaTtOMUHNS U €70 COCIUHEHUN.

Kenezo. Crpoenue atoma, puznyueckre M XMMHYECKHE CBONCTBA MPOCTOTO BEIICCTBA.
I'enernueckue psanpl Fe2+ u Fe3+. KauectBennsle peakuuu Ha Fe2+ u Fe3+. Baxneimume conu
Kenesa. 3HaueHHe Kenes3a, ero COeIMHEHUH U CIIJIaBOB B MMPUPOJIE U HAPOJHOM XO3SIICTBE.

HemoHcTpanuu. OOpa3ipl MIETOYHBIX M IIETOYHO3EMENBHBIX MeTauioB. OOpasisl
CIUIaBOB. B3aummopnelicTBue HaTpusi, JUTUS W KalbLMs C BOJAOW. B3ammoneincTBue Hatpus u
MarHusi ¢ KuciopoaoM. B3aumoneiictBue MetamuioB ¢ HeMeTaiiamu. [lomyuenne rugpokcuios
xenesa (I1) u (I1I).

JIaGopartopusbie onbIT2. O3HaKOMIIEHHE ¢ 00pa3llaMU METAJIOB.

JIaGoparopHble onbIT 3. B3aumoaeiicTBie METaNIOB C paCTBOPAMU KUCJIOT U COJEH.



JIaGoparopubie ombIT 4. O3HakOoMIIeHHME € OOpa3laMu NPUPOAHBIX COEAMHEHUH: a)
HaTpHsl; 0) KaIbIUs; B) ATIOMUHUS; T) JKele3a.

Jlaboparopubie onbiT 5. [lomydeHne THAPOKCHIA ATFOMHHHS M €r0 B3aHMOJCHCTBHUE C
pacTBOpamMu KUCJIOT U LICJIOYEH.

JIaGoparopusie onbIT 6. KauecTBeHHBIE peakiiui Ha HOHBI Fe2+ u Fe3+.

Tema 2 Ilpaktuxym 1CBoICTBa METANIOB U UX cOoeaMHEHUH (3 1)

[Mpaktuueckass padora Nel.OcymiecTBICHHE IEMOYKH XUMHUYECKUX IPEBpAIICHUN
METAJIJIOB.

IIpakTuueckas padora Ne2. [lonydyeHue u cBOCTBa COEIMHEHUIN METAILIOB.

IIpakTnyeckas pabortalNe3. PemieHue sKCHepUMEHTANbHBIX 3ajjad Ha PacHO3HABAHUE U
IIOJIyYEHUE BEILIECTB.

Tewma 3. Hemeramnsr (31 )

OOmasi xapakTepUCTHKa HEMETAJUIOB: TMOJOXEHUEe B mepuoaudeckoi cucreme [ U.
MenpeneeBa, OCOOEHHOCTH CTPOEHHUS aTOMOB, 3JIEKTPOOTPHUIATENBHOCTh Kak Mepa
«HEMETAJNIMYHOCTU», PAJ MIEKTPOOTpHULATEIbHOCTU. KpucTaianiyeckoe cTpoeHuE HEMETAIIIIOB
— mnpocThiX BemecTB. Amtorponus. dusnueckne cBoHcTBa HeMETAUIOB. OTHOCUTEIBHOCTH
HOHITUN «METAJU», «KHEMETAILII.

Bogopon. Ilonoxenue B NEpUOAUYECKONM CHCTEME XHMHUYECKUX 3eMeHToB J[. H.
MengeneeBa. CtpoeHue aroma U MoJieKyibl. PU3NYECKUE U XMMHUYECKHE CBOWMCTBA BOAOPOJIA,
€ro MOoJy4YeHUE U IPUMEHEHHUE.

O6mras xapakrtepuctuka rajgoreHoB. Ctpoenue aromoB. IIpocTeie BemiecTBa, HX
¢du3nyeckre U XuMuueckue cBoricTBa. OCHOBHBIE COEIMHEHMS raJION€HOB (IaJ0reHOBOJOPObI U
rajJloreHu/pl), ux cBoiicTBa. KauecTBeHHas peakuusi Ha xJyopuJ-uoH. Kparkue cBeneHus o
xyiope, Opome, ¢rope u uone. IlpuMeHeHue rajJoreHoB M HMX COEIMHEHUH B HApOJHOM
XO3HCTBE.

Cepa. CrpoeHue aroma, aljJoTpOIMs, CBOHCTBA U INMPUMEHEHHE POMOMYECKOW Cephbl.
Oxkcuasl cepol (IV) u (VI), ux nomydenue, cBoiictBa u mnpuMeHenue. CepoBojiopojHas M
cepHucras Kuciorel. CepHass KUCIIOTa U €€ COJIM, UX IPUMEHEHHE B HAPOJHOM XO3SMCTBE.
KauecTtBeHHast peakius Ha Cylb(aT-HOH.

A3zot. CtpoeHne aroma U MOJIEKYJIbI, CBOMCTBA IPOCTOTO BEIIECTBA. AMMHAK, CTPOCHHUE,
CBOICTBa, mosiyueHue M npumeHeHue. Coiau aMMOHUS, X CBOMCTBAa M mpuMeHeHue. OKCHIbI
azota (II) u (IV). AsoTHas kucjoTa, ee CBOWCTBa M NpuUMeHeHHe. HuTpaTel W HHUTPUTHI,
npobiieMa uX CoIepKaHUs B CEIbCKOXO03HCTBEHHON MPOIYKIIMH. A30THBIE y100pEHUS.

®ocdop. CtpoeHue aroma, auIOTpoIusi, CBOIcTBa Oenoro um kpacHoro gocdopa, ux
npumeHnenue. OcCHOBHbIE coeauHeHus: okcua ¢ocdopa (V), oprodochopHas Kuciota u
docatsl. DochopHbie ynoOpeHus.

VYrnepoa. CrtpoeHue aroma, aIOTPOIHUS, CBOWCTBA aJJIOTPONHBIX MOAUGDUKAIUH,
npumenenue. Okcuasl yraepona (II) u (IV), ux cBoiictBa u npumeHenue. KauecTBeHHas
peakuus Ha yriaekuciblii ras. KapOoHaTsl: KaibIUT, cOJa, MOTAll, UX 3HAUYEHUE B MPUPOAE U
XKHU3HU yenoBeka. KadecTBeHHast peakiyst Ha KapOOHAT-HOH.

Kpemunit. CtpoeHne aToMa, KpUCTAIIMYECKUN KPEMHHM, €r0 CBOMCTBA M MPUMEHEHHE.
Oxcun xpemuus (IV), ero mpuponansie pazHoBUAHOCTH. CHiMKaThl. 3HAYEHUE COEIMHEHUM
KPEMHHS B )KMBOM M HE)KMBOU ITpupoje. IIoHsITHE 0 CHIMKAaTHON TPOMBIIUIEHHOCTH.

Hemonctpanuu. O6pasisl raloreHOB — MPOCTHIX BEIECTB. B3aumoseiicTBue rajoreHoB
C HAaTpUeM aJTlOMHUHHEM. BbITeCHeHHE XJIOpoM OpoMa WM Hoja M3 PacTBOPOB HX COJIEH.
B3aumoneiictBue cepsl € MeTalulaMM, BOJOPOAOM M  KHUCIOpPOJAOM. B3ammonelicteue
KOHIEHTPUPOBAHHOMN a30THOI KUCIOTHI ¢ Meabto. [lornomienue yrieM pacTBOPEHHbBIX BEIECTB
win ra3oB. BoccTaHoBieHne Meau u3 ee okcuja yrieM. OOpasibl NPUPOAHBIX COCTUHEHUH
xJiopa, cepsl, ocdopa, yriepoaa, kpemHus. OOpa3ipl BaXXHEHIIUX A7 HApOJHOTO XO035AHCTBA
cyib(aToB, HUTPATOB, KapOOHATOB, (hocaror. OOpa3Lbl CTEKIA, KEPAMUKH, LIEMEHTA.

JlaGoparopuble omnbIThl. 7. KauecTBeHHast peakuusi Ha xyopuj-uoH. 8. KadecTBeHHas
peakuus Ha cynbdar-uoH. 9. PacnoznaBanue coseit ammonus. 10. [ToxydyeHue yriekucioro rasza



u ero pacro3HaBanue. 11. KauecTBeHHas peakuus Ha kapOoHaT-uoH. 12. O3HaKOMIIEHHE C
NPUPOAHBIMU cUIMKaTaMu. 13. O3HaKOMJIEHHE C MPOIYKIIMEN CUITMKATHON MTPOMBIIIICHHOCTH.

Tema 4 Ilpaktuxym 2. CBOICTBAa HEMETAIUIOB U UX COeIUHEHUN (34)

[IpakTrueckas padora Ned. Pemienne sxcriepuMeHTaIbHbIX 3a7a4d 1mo teme «lloarpymma
KHCIIOPOJIay.

[IpakTrueckas padoralNe5. Pemienne skcnepruMeHTIBHBIX 3a1a4 1Mo Teme «lloarpymibl
a3zoTa U yriepojaar.

[TpakTrueckas padotaNe6. [TomydueHue, cooupaHue u pacrio3HaBaHUE Ta30B.

Tema 5. O0o0mIeHNE 3HAHUI IO XUMHUH 32 KypC OCHOBHOM 1IKOJIbI (104)

@u3nuecKuil CMBICI MOPSJAKOBOIO HOMEpa »3JEMEHTa B IEPUOJAMYECKOM CHCTEME
xuMuyeckux sneMeHToB J[. M. MenpaeneeBa, HOMEpOB MepuoAa U TPYIIbL. 3aKOHOMEPHOCTH
U3MEHEHUsI CBOMCTB JJIEMEHTOB W MX COCIMHEHHWHA B IMEpUOAAX M TIpynmax B CBETE
IIPEJICTaBICHUN O CTPOCHUU aTOMOB 3JIEMEHTOB. 3HAUE€HUE NIEPUOJIUYECKOTO 3aKOHA.

Tunel XUMUYECKUX CBSI3€M M TUIIbI KPUCTAIIMYECKUX PELIETOK. B3auMocCBsA3b CTpoeHus
Y CBOWCTB BEILIECTB.

Knaccudukanus XuMUYECKHX peakuid MO pa3NUYHbIM MpH3HAKaM (YHCIIO M COCTaB
pearupyromux 1 00pa3yIOMIMXCsl BEUIECTB; TETIOBOM 3((eKT; MCIOIb30BaHUE KaTaIH3aTOPa;
HaIpaBlieHUE; U3MEHEHHUE CTENEHE OKUCICHUS aTOMOB).

[IpocTeie U cnoxHble BelecTBa. MeTaisl 1 HeMeTallbl. ['eHeTnueckue psabl MeTasa,
HEMeTala U mnepexoaHoro wmeramia. Okcuabl (OCHOBHBIE, aM(OTEpHbIE U KHUCIOTHBIE),
THIPOKCUABl (OCHOBaHUWS, aMQOTEpHbIE THUAPOKCHIBI M KHCIOTBI) M COJH: COCTaB,
Kiaccupukanus W O0OlMe XMMHUYECKHE CBOICTBA B CBETE TEOPHH DIEKTPOIUTHUECKOM
JUCCOLMAIIMU U MPEACTABICHUH O IPOIECCAX OKUCIEHUSA-BOCCTAHOBICHHUS.

[lepeuenp 1a00PaTOPHBIX OIMBITOB

1. ITonyueHnue ruApOKCH A IIMHKA U UCCIIEIOBAHUE €r0 CBONCTB

2. O3HakoMJIeHUE C 00pa3llaMyu METAILJIOB.

3. B3aumopeiicTBue METaIoB C paCTBOPAMU KUCJIOT U COJIEH.

4. O3HakomiieHHEe ¢ 00pa3llaMu MPUPOJHBIX COCIMHEHMH: a) HaTpus; 0) KaJblus; B)
AITIOMUHHS; T) Kelesa.

5. Ilony4yenune ruapoKcHa allOMUHHUS U €0 B3aUMOJEHCTBUE C PACTBOPAMHU KHCIOT U
HIeJI04€ei.

6. KauecTBeHHble peakuiuy Ha HOHBI Fe2+ n Fe3+.

7. KauecTBeHHas peakuus Ha XJIOPUI-UOH.

8. KauecTBeHHas peakius Ha cynb(ar-uoH.

9. Pacnio3naBanue coseil aMMOHUS.

10. ITomyyeHue yriaekucaoro ra3a M €ro pacrio3HaBaHUe.

11. KauecTBeHHas peakius Ha KapOOHAT-HOH.

12. O3HakoMJIeHHE C MPUPOJIHBIMU CUITUKATAMH.

13. O3HakoMJIeHHE C MPOAYKIIMEH CHIIMKATHON MPOMBIIILIIEHHOCTH.

14.M3roroBieHue Moienei MOJIEKyJl yIiIeBOAOPOAOB.

15. CgoiicTBa rimuepuHa.

16. BzaumogeiictBue Tr0ko3bl ¢ rugpokcuaom menu (II) G6e3 HarpeBanuss u npu
HarpeBaHuu.

17. BzanmopelicTBue Kpaxmaia ¢ HOJOM.

IlepeuyeHp mpakTUYECKUX paboT

[Ipaktrueckass pabora Nel.OcymiecTBieHHE TEMOYKH XHUMHYECKUX TPEBPAIICHUMA
METAJIJIOB.

[IpakTuueckas padorta Ne2. [TonydyeHue u cBoicTBa COETMHEHUIN METAJLIOB.

IIpaktuyeckas pabora Ne3. Pemienue skcrneprMMEHTAIBHBIX 3a]ad HAa paclo3HAaBaHUE U
MOJTy4YEHUE BEILIECTB



[Tpaktuyeckas padora Ned. PemieHne skcrepuMeHTaIbHBIX 3a1a4d 1o teme «lloarpymma
KHCIIOPOJA».

[Tpaktuyeckas padora NeS. PemieHne sKCiepuMEHTANBHBIX 3a1a4 1o Teme «[loarpymisl
a30Ta U yriaepoaa.

[TpakTuueckas padora Ne6. [Tonydenne, coOupanue U paclio3HaBaHUE T'a30B.

[IpoekTsl yuanuxcsa 1o teMam «neMeHTsl [ICX3, ux 3HaueHue»

MexnpeaMETHBIE CBSI3U

Peanu3anus MexnpeaMmMeTHBIX — CBSi3éM  IpU  M3YyYeHMHM XUMHM B 9 Kiacce
OCYILIECTBJISIETCSl YEPE3 HCIOJb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYUYHBIX IOHATHH, TaKk U
MOHATUH, SIBJISIFOLIUXCS CHCTEMHBIMU JJI OTJEJBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOTO LUK

OOmue ecTeCTBEeHHO-HAy4YHbIE IOHSATHSA: HAy4dHbIH (akT, rumore3a, 3aKOH, TEOPHUS,
aHaIM3,  CHUHTE3,  KIacCH(UKaIUs,  MEePUOJUYHOCTh,  HAOMIOJEHHWE,  JIKCIEPUMEHT,
MOJICIIMPOBAHUE, U3MEPEHHUE, MOJIEIIb, SIBICHUE, TAPHUKOBBIN 3(D(EKT, TEXHOJIOTHS, MaTePHAIIBI.
®dusnka: marepusi, aToM, O3JEKTPOH, MPOTOH, HEUTPOH, HWOH, H30TON, PaJHUOAKTUBHOCTD,
MOJIEKYJIa, SIEKTPUUECKUN 3aps]l, TPOBOAHUKH, MTOTYIPOBOAHUKH, AUIJICKTPUKH, (POTOIIEMEHT,
WHJUKATOp, BEIIECTBO, TeEJI0, OOBEM, arperaTHOe COCTOSHHME BEIECTBa, Ta3, pPacTBOP,
PacTBOPHMOCTh, KPHUCTA/UIMYECKAsl PENMIETKa, CIUIaBbl, (U3WYECKHE BEIUYMHBI, CIMHHIIBI
WU3MEpEeHMs, KOCMUYECKOE MPOCTPAHCTBO, IUIaHEeThI, 3BE3/1b1, Comuane .buonorus: ¢orocunTes,
IopIxaHue,  Ouwocdepa, IKOCHCTEMa,  MHHEpAIbHbIE  YAOOpEHHUS,  MHKPOIIEMEHTHI,
MaKpOd3JIEMEHTHI, MHUTATeNbHBIC BemiecTBa. ['eorpadus: armocdepa, ruapocdepa, MHUHEpAIHI,
TOpHBIE TOPO/IbI, MTOJIE3HBIE HCKOTaeMbIE, TOTLINBO, BOJHBIE PECYPCHI.

TEMATHYECKOE IVIAHUPOBAHUE
Bcero 136

8 KIIACC
(2 4 B HEHEIIO, BCETO 68 1)

Ne Temnl KonnuectBo| OCHOBHBIE BUJIBI OCHOBHEBIE
JacoB JIeATSIILHOCTH 00yJaronuxcs(Ha HaIpaBICHUS
YPOBHE YHUBEPCAIbHBIX BOCITUTATEIILHOU
y4eOHBIX JICHCTBHI) IeATEeJILHOCTHU
1 BBeaenue 4 PackpsiBaTh cMbICH 1,2,3

M3y4aeMbIX MTOHATUH .
PackpbiBaTh posib XUMUH B

MIPUPOJIC U KU3HU YeJIOBeKa, e

CBSI3b C IPYTUMH HAYKAMH .
Paznnyarh 4uCTHIC BELECTBA U

CMECH; OIHOPOIHBIE U

HEOJTHOPOJIHBIE CMECH .
CrenoBaTh mpaBUiiaM
I10JIb30BaHUS XUMUYECKOU
MOCYA0H ¥ 1Ta00PaTOPHBIM
000pyIOBaHUEM, a TAKKE
MpaBUJIaM OOpAIIEHHUS C
XUMHYECKAMH BEIIECTBA MU B

COOTBETCTBHH C MHCTPYKIIUSIMHU
I10 BBITIOJHEHHIO MPAKTUYECKUX
pabor .

[1maHupoBaTh U MPOBOIUTH
XUMHUYECKUN IKCIIEPUMEHT 10
W3YYCHUIO U OITUCAHUIO
(hu3nuEeCKUX CBOMCTB BEIIIECTB,
Croco00B pa3neNeHns cMecen




BEIIIECTB

ATOMBI XHMHYECKHX
3JIEMEHTOB

10

[IpuMeHSITh eCTeCTBEHHOHAYYHBIC
METO/IbI TO3HAHUSI (B TOM YHCIIC
HaOII0CHUE, MOJCITHPOBAHUE,
SKCIICPUMEHT) ¥ OCHOBHEIE
orepaIy MbICITUTEILHOM
JIESITENILHOCTHU (CpaBHE HUE,
KJTacCU(UKAIHS ) U U3yICHUS

PaCKpLIBaTL CMBICJI
nEPpUOANIECKOro 3aKOHa .

[ToHHMaTh CyLIECTBOBAHKE
MEPUOTUIECKON 3aBUCHMOCTH
CBOMCTB XMMHUYECKHUX DJIEMEHTOB
(M3MeHeHne painycoB aTOMOB),
Hcnonb30BaTh Mpy BHINOJIHEHUH
y4eOHBIX 3a/IaHUH TEKCThI
yueOHUKa, CIIPaBOYHBIE
MaTepuabl (TIEPHOIHIECKYI0
CUCTEMY XUMHUYCCKUX DJICMCHTOB
I .U . Menneneepa)

Hcnons30BaTh NpU BHIOIHEHUH
yueOHBIX 3a/laHHI U B TIpOIIeCcCe
HUCCIIEIOBATEILCKON
JeATEIbHOCTA HAYYHO-
MONYJISIPHYIO JINTEPATypy
XUMUYECKOTO COJISPIKaHMUS,
CIIPaBOYHBIE MaTepUaJbl,
pecypcebl HTepHeTa

BC€IICCTB U XUMHUYCCKUX peaKHHﬁ.

1,2,3

IIpocToie BemecTBa

PackpeiBaTh CMBICT H3y4aeMbIX
MOHATHI U IPUMEHSITH 3TH
MTOHSTHA IIPH ONMUCAHUU CBONCTB
BEILECTB U UX NIPEBPALLICHUH .
Beruucisate MOISIpHYIO Maccy
BEIECTB; KOJMYECTBO BEIIECTBA,
00BEM Taza, Maccy BEILECTBA,;

[IpoBOINUTH pacy€ThI MO

YPaBHEHUSIM XUMHUYECKHUX

peaxuii: KoJuuecTna, 00bEMa,

MacchI BEIIECTBA IO N3BECTHOMY

KOJIMYECTBY, 00BEMY, Macce

pPEareHToB UM NMPOTYKTOB

peaxkuuu .BeicTpanBath

pa3BEépHYTHIE MUCHMEHHBIE U

YCTHBIE OTBETHI C OIIOPON Ha

nHpOpMaLUIO U3 yueOHUKA U

CIIPaBOYHBIX MaTEPHAJIOB,

IrPaMOTHO HCIIOJIb30BaTh

W3Y4YEHHBIN MOHATHHHBIA

anmapar Kypca XuMUHI

3,6




Coennnenns
XUMHYECKHX
3J1€eMEHTOB

12

PackpriBaTh CMBICIT H3y9aeMbIX
TIOHSITUH Y IPUMEHSTH 3TH
TIOHSTHS TIPHU OTIMCAaHUHU
CBOMCTB BELIECTB U UX
MIpEBPALIIEHUH .
OnpenensaTs BUI XUMAYECKON
CBSI3H B COCTUHEHHH .
OrmpenensiTe CTENeHb OKUCICHUS
XUMHYECKOTO 3JICMEHTA TI0
(hopmyIe ero coeTMHEHUS .
OrmpenensarTs dIeMeHT (BEIIeCTBO)
— OKHUCJIUTENb U JIEMEHT
(BemecTBO) — BOCCTAHOBUTETD .

KnaccupunuposaTs u3ydaemble
BEIIECTBA 10 COCTaBY U
CBOMCTBaM .

CocTaBnate (GOpMyJIBl OKCHIOB,
KHCJIOT, OCHOBAHWM, COJICH 1
Has3bIBaTh UX IIO
MEXIyHapOIHOH HOMEHKJIAType

IIporuo3upoBats cBOMCTBA
BEIIECTB HA OCHOBE OOIINX
XUMUYECKUX CBOMCTB
W3YUYEHHBIX KJIACCOB/TPYII
BEIIECTB, K KOTOPHIM OHU
OTHOCSTCS .

CocCTaBIsTh MOJIEKYIISIPHBIE

YPaBHEHUS peaKLuil,

WUTIOCTPUPYIOLINX XUMHYECKHE

CBOMWCTBA U CIIOCOOBI MTOTYYEHUS

BEHICCTB U3YUYCHHLIX

KJIACCOB/TPYIIIL, @ TAKXKe

MOJTBEPKa FOLINX

TCHETUYCCKYIO B3aUMOCBA3b

MCXKIY HUMU .

[Ipou3BOIUTH BEIYUCICHHUS 110

ypaBHE HUSIM XUMHUYECKUX

peaxkuuit .

1,2,4,6

HN3meHneHnus,
NMPOUCXOAAIINE C
BellleCTBaAMU

10

PaCKpLIBaTB CMBICJT U3y4a€MbIX
MOHATHIA U MPUMEHSTH 3TH
MOHATHA, a TAKIKE U3YYCHHBIC
3aKOHBI U TCOPHH I PCUHICHUA
pacuéTHBIX 3a/1a4 . Beraucnars
MOJIIPHYIO MAcCy BEIIECTB;
KOJIMYECTBO BEIIECTBA, 00BEM
ra3a, Maccy BeIECTBa;

[IpoBOANTE pacuéTsl O

YpaBHCHUAM XUMHUUYCCKUX
peaxuii: KoJuuecTna, 00bEMa,
MAacChl BELIECTBA 110 U3BECTHO MY
KOJIMYECTBY, 00BEMY, Macce
peareH ToB WIH IPOLYKTOB
peaxkuuu .

BricTpanBaTh pa3BépHyTHIE

4.6,




MMMCbMEH HBIE U YCTHBIE OTBETHI
C OIOPO¥ Ha HHPOPMALIHIO U3
y4eOHHKa U CITPaBOY HBIX
MaTepHaioB, TPaMOTHO
HCTONB30 BaTh N3y4EHHBIN
MOHATUHHBIN anmapaT Kypca
XUMUH

IIpocreiimmue
onepanuu
BellleCTBaAMHU.
XuMu4ecKknii
MPAKTHKYM

PackpbIBaTh CMBICT H3y4aeMbIX
MOHSATHHA U IPUMEHSTH 3TH
TIOHSTHS TIPHU OTIMCAaHUHU
CBOWCTB BELIECTB M UX
MIpEBPALIIEHUH .
XapakTeprn30BaTh PU3UICCKUE U
XUMHYECKHE CBOWCTBA BOJIBI, €€
POJIb KaK pacTBOPHUTEINS B
MPUPOAHBIX MpoIeccaX .

CoCTaBIsITh ypaBHEHUS
XUMHUYECKUX peakIuil ¢ yuacTueM
BOJIbI . OOBSACHATH CYLIHOCTD
JKOJIOTHYECKUX MTPOOIIEM,
CBSI3aHHBIX C 3arps3HEHUEM
MPUPOAHBIX BOJ, CIIOCOOBI
OYHMCTKH BOJIBI OT IIPHMECEH,
MepHI IO OXpaHe BOJ OT
3arpsI3HEHUS .

[[nmaHupoBaTh U OCYIIECTBIATH Ha
MIPAKTHKE XUMUIECKHE
9KCIIEPUMEHTHI, POBOIUTH
HaOJIIOIEHNs, AeNaTh BEIBOILI IO
pe3ylibTaTaM KCIepy MEHTa .

CrnenoBath npaBuiIaM 0€30TMacHON
paboThI B 1a00paTOpHH IPH
WCIIOJIE30 BAHUU XUMUYECKON
MOCYIbl U 000PYI0 BaHUS .

[TpoBOAUTE BEIYHCIICHUS C
MIPUMEHEHHU €M TTOHATHS
«MaccoBasi JIOJISl BEIeCTBa B
pacTBope» .

Hcnonp30BaTh NMpH BHITOTHEHUH
y4eOHBIX 3a/IaHUH U B ITpoIiecce
HCCIIeIOBATEIHCKOM
JeSTeIbHOCTH HaYYHO-
MIOMYJISIPHYIO JIUTEPATYPy
XUMHUYECKOTO COACPKAHHUA,
CIIPaBOYHbIE MaTEpHaJIbI,
pecypebl HTepHeTa .

BrictpanBath pa3BépHyThIe
MMUCbMEHHBIE U YCTHBIE OTBETHI C
Oropoi Ha HHGOPMAIUIO U3
yueOHMKA U CIPABOYHBIX
MaTepHaioB, IPAMOTHO
HCIIONb30BaTh U3YUCHHBIN
MOHSATUIHBIN anmapar Kypca

XUMHHA

3,.5,6




PactBOpHBI.
PacTBOpenue.
CaoiicTBa
pacTBOpoB
3JIEKTPOJIUTOB

CBoOHCTBO
DJIEKTPOJINTOB

18

Knaccugpunuposats
M3y4YaeMble BEIIeCTBA 10
COCTaBy U CBOMCTBaM .

[IporunosupoBats cBoiicTBa
BEIIECTB Ha OCHOBE O0IINX
XUMHYECKUX CBOWCTB H3Y4YCHHBIX
KJIACCOB/TPYIIT BEIIECTB, K
KOTOPBIM OHH OTHOCSITCS .
OOBSICHATH IPUINHBI
3JIEKTPONPOBOJ HOCTH BOJTHBIX
pacTBOpOB .

CocTaBisITh ypaBHEHUS

JUCCOLMAIMH KUCIIOT, IIeJIoYeH
U COJieH, TIOJIHBIC U
COKpAIIleHHbIE. YPaBHEHUS
peaxuuii

CocTaBnsATh MOJIEKYJISIPHbIE
YPaBHEHUS peaKLuil,
WUTIOCTPUPYIOLINX XUMHYECKHE
CBOWCTBA U CIIOCOOBI MTOTY4YEHUS
BEIIIECTB N3YUYEHHBIX
KJIACCOB/TPYIII, a TaKXe
MOJTBEPKIAOIINX
FeHETUYECKYIO B3aMOCBS3b
MEX1y HUMH .

[Ipon3BoaUTH BEIYHMCICHHUS 11O
ypaBHE HUSIM XUMUYECKUX
peaKuuii .

[ImanupoBaTh M OCYIIECTBIATH HA
MPAKTUKE XUMHUYECKHE
9KCIIEPUMEHTHI, IPOBOJIUTH
HaOJI01eHUs], AeaTh BBIBOJIBI IO
pe3yibpTaTaM SKCIepUMEHTa

Hcnonb30BaTh MpH BHITOJIHEHUH
yueOHBIX 3aJlaHU U B IIpoIiecce
HCCIIEA0BATEIbCKOM
JeSITeIbHOCTH HAay4YHO-
MOMYJISIPHYIO JIUTEPATYPY
XUMUYECKOr0 COJep KaHusl,
CTpaBOY HbIE MaTEepPHAbI,
pecypebl UHTepHETA .

BrictpanBath pa3BépHyThIe
MUCbMEHHBIE U YCTHBIE OTBETHI C
Oropoi Ha HHGOPMAIUIO U3
y4eOHHKa U CITPABOYHBIX
MaTepHaJoB.

[maHrpOBaTh U OCYIIECTBISATH HA

MPAKTHKEe XUMHYIECKUE
9KCIEPUMEHTHI, TPOBOIUTD
HaOJIIOICHUS, IeNIaTh BBIBOIBI 110
pe3yabTaTam SKCIepu MEHTA .

CrnenoBaTh npaBuiaM 0€30MacHOM
paboTsl B 1abopaTopuu Ipu
WCTOJIb30BAHUH XUMUYECKON
ocy bl 1 000PyIOBaHUS .

2,3,6

2,4,6




9 kiacc
(2 4 B HEOEMIO, BCEro 68 )

z

Temnr

KommuectBo
4acoB

OCHOBHBIE BUAIBI
JeSTeIbHOCTH 00ydaromuxcsa(Ha ypoBHE
YHUBEPCAIBHBIX

yueOHBIX IEHCTBUIN)

OcHOBHBIE
HaTPaBIICHUYSI
BOCIIMTATEN.
neAareapHoCTh ®

IloBTOpPEHHE
OCHOBHBIX
BOIPOCOB Kypca
8 kmaccan
BBe/IeHME B Kypc
9 kiaacca

XapakTepru30BaTh XUMHUYECKUE DIIEMEHTHI
MEPBBIX TPEX MEPUOJIOB, KK U KaIbIHUs
10 UX MOJIOKEHUIO B IEPUOJUYECKOM
cucreme /[ . 1 . MeH neneesa .

KnaccudunmpoBars 1 Ha3pIBaTh
HEOPraHUYEeCKHE BEIIECTBA U3YUECHHBIX
KJIACCOB .

OnuceIBaTh O0IIME XMMUYECKUE CBOMCTBA
BEILECTB PA3IUYHbIX KIACCOB, TOATBEPKAATH
CBOMCTBa MPUMEPAMH MOJICKYJISIPHBIX
YPAaBHEHUHM XUMHU YECKUX PEAKLIUM .

Onpenenars BUJI XUMUYECKOU CBSI3U U THII
KPUCTAJUIMYECKON PEIIETKH BEILIECTRA .

IIporno3upoBath CBOMCTBA BEMIECTB B
3aBUCUMOCTH OT UX CTPOCHUS .

BricTpanBaTh pa3zBépHyThIE TUCHMEH HBIE U
YCTHBIE OTBETHI C ONOPOH Ha MH(POpMAIIHIO
13 y4eOHHKA U CIIPABOYHBIX MaTEPHAIIOB,
TPaMOTHO HCIIOJIb30BaTh U3yYEHHBIN
MOHATUIHBIN amnmapaT Kypca XUMHH .
Hcnonb30BaTh MpH BHIMOJIHEHUH YUeOHBIX
3aJIaHUI U B IPOLIECCE UCCIIEN0BATENBCKON
JEATENEHOCTH HAYYHOIIOITYJIIPHYIO
JINTEPATYPY XUMHUYECKOTO COJEPIKAHMSI,
CIIPaBOYHBIE MaTEPHAIIbI, PECYPCHI

WNurepnera

1,2,3

Metanasl (15)

OO01Me cBOMCTBA
METAIOB

PackpbIBaTh CMBICIT H3y4YaeMbIX MTOHITUH U
MIPUMEHSTDh 3TH MOHSTUS IIPH OMIMCAHUU
CBOWCTB BEIIECTB U UX MPEBPAICHUH .

OOBACHATH 00IIHME 3aKOHOMEPHOCTH B
W3MEHEHUH CBOICTB 3JIEMEHTOBMETAIOB U
WX COEIMHEHUH ¢ yU4ETOM CTPOCHUS UX
aTOMOB .

XapaxkTepn3oBaTh CTPOSHHE METAJIIOB, 00ImIne
(u3nUecKue 1 XUMHYECKIE CBOWCTBA
METaJUIOB XapaKTepru30BaTh 00IIUE CIIOCOOBI
MIOJTyYEHUS] METAJIIOB .

CrnenoBath npaBuiaM 0e30MacHOM padOTHI B

1,2,5,6




J1a00PaTOPUU TPU UCTIONH30BAHUN

XUMUYIECKOHM TOCYABI M 000pYI0 BaHUSA .
[Ipon3BOANTE BEIUHCICHUS TI0 XUMUYE CKUM

YpaBHECHUSIM .

Hcrnonp30BaTh Py BHITOJIHEHUH YI€OHBIX
3aJlaHui TeKCThI YIeOHUKA, CITPABOYHBIE
MaTepraibl (IEPUOIMIECKYIO CHCTEMY
XAMUYECKUX 3aeMeHToB J[ . U .
MenpeneeBa, TabIUILy paCTBOPUMOCTH
KHCJIOT, OCHOBAHWM 1 COJIEH B BOJIE,
SIEKTPOXUMUYCCKUN Psii HATIPSKEHUI
METaJLJIOB) .

Hcrnons30BaTh Py BHIMTOTTHEHUH YIeOHBIX
3a/laHuii U B TIPOLIECCE UCCIIEIOBATENBCKOM
JIEATETLHOCTH HAYYHOIIOMYJISIPHYIO
JTUTEPATYPy XUMUYIECKOTO COJIepPKaHus,
CIIPaBOYHBIE MaTEePHAIIBI, pecypchsl HTepHETa

[lemounnie
MECTaAJIJIbI

OOBSICHATD 00IIHE 3aKOHOMEPHOCTH B
WM3MEHEHUH CBOMCTB 3JIEMEHTOBMETAIIIIOB B
Ipylnnax 1 UX COEJUHEHUN ¢ Y4ETOM CTPOCHHUS
UX aTOMOB

[l{enouno-
3CMCJIbHBIC
METaJLTBI

X apakTepru30BaTh PUINICCKUE U XUMUICCKUC
CBOI>'ICTBa HpOCTLIX BCIICCTB METAJIJIOB U UX
COCZIMHEHMI (OKCHIOB, THAPOKCH/IOB,
coJieit), ciocoObl UX MOTyYeHus,
HpI/IMCHeHI/IC 1 3HAUCHUC B HpI/IpO)IC " )KU3HU

AIOMUHUHI U
JKENE30

YEJIOBEKA .

Pacnio3zHaBaTh ¢ MOMOIIBIO KAYECTBEHHBIX
pE€aKunii HOHBI METAJIJIOB .

[[maHupOBaTh U OCYIIECTBIATh HA IIPAKTUKE
XUMHUYECKUE SKCIIEPUMEHTBI, TPOBOJNUTH
HaOJIIOIEHNS, JENAaTh BEIBOILI IO
pe3yabTaTam 3KCIEPUMEHTA .

CrenoBats npaBuiaM 0e300acHOM padOTHI B
nabopaTopru MPH UCTIOJIb30BAaHUN
XUMHYECKOH MOCy bl U 000pyIOBaHUS .

[Ipon3BOAUTH BEIYMCIEHHS IO XUMHUUECKUM

YPaBHEHUSM .

BeIcTpauBaTh pa3BEPHYTHIE NUCbMEHHBIE U

YCTHBIE OTBETHI C ONOPOH Ha MH(POPMAIIHIO U3

yueOHHUKa U CIPAaBOYHBIX MaTEPUAIIOB,

IPAMOTHO UCIOJIb30BaTh U3Y4YECHHBIN

MOHATUIHBIN anmapaT Kypca XUMHH .

3,4,6

34,6

34,6

IpakTukym Nel
CBoiicTBa
MeTaJIJI0B U UX
cOeIMHEeHUH

CrenoBath mpaBuiiaM 0e30macHoOi paboTh B
nabopaTopru NP UCTIOJIB30BAaHUN
XHUMUYECKOH Mocy bl ¥ 000py10 BaHUS ..
BricTpauBathk pa3BEpHYTHIE TUCBMEHHBIE

OTBETHI C OTIOPO Ha HH(POPMALIUIO U3

yueOHUKa 1 CIIPABOYHBIX MAaTEPUAIIOB,

TPaMOTHO MCIIONB30 BaTh H3yUEHHBII

[MOHATUIHBIN armapaT Kypca XUMHH .

5,6

Hemetanasi (31)




7 |OO0wmas
XapaKTEPUCTHKA
HEMETAJIOB.

PackpbiBaTh CMBICI U3y4aeMBbIX MMOHATHN U
MIPUMEHSTh 3TH MOHSTUS TIPHU OTIUCAHUU
CBOMCTB BEILIECTB U UX MPEBPAILICHUN .
OOBACHATE 00IITHE 3aKOHOMEPHOCTH B
W3MEHEHUH CBOWCTB 2JIEMEHTOBHEMETAILIOB
U UX COCUHEHUH C y4ETOM CTPOCHHUS UX
aTOMOB .

XapaxkTepru3oBaTh CTPOCHHE HEMETAILIOB,
obmre pu3nIecKre U XMMHYECKHAE CBOWCTBA
METaJUIOB XapaKTeprU30BaTh 00IINe CIIOCOOBI
MOJTYYCHUS METAJIIOB .

CremoBaTh IIpaBmIaM 0e30TIacHOM paboOTHI B
71a00paTOPUH MIPU HCIIOJIB30BAaHUN
XUMHYECKOH MOCY/IbI U 000PYI0BAHMUS .
[Tpon3BOUTH BEIYHCICHHS 110 XUMHYECKAM
YPaBHEHHSIM .

Mcnonap30BaTh MPH BHIMOIHEHUH YISOHBIX
3aaHUi TEKCTHI yueOHHKa, CIPAaBOYHBIC
MaTepuabl

1,256

8 |Bomopox , Boma

PackpbIBaTh CMBICI U3y4aE€MBbIX MOHATHI U
NPUMEHSTh AT MOHATHUS [IPU OMUCAHUU
CBOMCTB BELIECTB U UX NIPEBPALLECHUH .

XapakTepu3oBaTh (ONMHUCHIBATE) (hU3NIECKUE
1 XMMHUYECKHUE CBOMCTBAa BOIOPOAA,
CIIOCOOBI €T0 TOTyYeHMsI, TPUMEHEHUE .

Cobupath pubop AJ1sl MOTY4IEHUs BOAO poja .

Mcnonap30BaTh XUMUYECKYHO CUMBOJIU Ky AJIA

cocTaBleHwHsI (DOPMYIT BEIIECTB,

MOJIEKYJIIPHBIX YPaBHEHUM XUMUYE CKUX

peaKuuii ¢ yuacTUEM BOJIOPO/JIA .

1,4.5,6

9 [lamoreus!

OOBsICHATH 00IIHE 3aKOHOMEPHOCTH B
W3MEHEHUH CBOMCTB HEMETAILIOB U UX
COEIMHEHUH B IIPEAEIIax MAJIbIX IEPUOJIOB U
[JIABHBIX NOJATPYIII NEPHUOJUYE CKOU
CHCTEMBI XHMUYECKHX DJIEMEHTOB C yIETOM
CTPOCHHSI MX aTOMOB .

XapakTepr30BaTh GU3NIECKAC U XUMHIECCKHE
CBOWCTBA MPOCTHIX BEIIECTB TAJIOTCHOB (Ha
IpUMepe XJI0pa) U CIOKHBIX BEIIECTB
(xJ10pOBO 1OpO/Ia, XJIOpUIA HATPHS),
CHOCOOBI UX TOJTyYeHNUs], IPUMEHEHNE 1
3HAYCHHE B PHPOJIC U KU3HH YEIIOBEKA .

HJIaHI/IpOBaTL " OCYHICCTBJIATH HA MPAKTUKE
XUMHUYCCKHUE OKCIICPUMEHTLI, ITIPOBOIUTH
HaOJTIOICHUSI, JIeTIaTh BBIBOBI IO
pe3yJbTaTtaM 3KCIepUMEHTa

3,4,6

10/Cepa u ee

COEIUHEHUS

OOBACHITH 00IIHe 3aKOHOMEPHOCTH B
W3MEHEHWHN CBOUCTB 31eMeHTOB VIA-
IPYIIBI ¥ UX COSAMHEHUH ¢ yuETOM
CTPOCHHS UX aTOMOB .

XapakTepu3oBaTh GU3NIECKUEH
XUMHYECKHE CBOHCTBA MPOCTOTIO
BEIIECTBA CEPhl U €€ COeANHEHNH.
(cepoBomOpoO/Ia, OKCHIOB CEPBI, CEPHOI

3,4,6




KHCIIOTHI, CyJTb()aTOB), CIIOCOOBI UX
MOJTy4YeHUs], TPUMEHEHUE 1 3HAYCHHE B
MIPUPOJIE M KU3HHU YeJIOBEKa .

OrpenensaTh HATHYUE CYJIb()ATHOHOB B

pacTtBope .

OOBICHITH CYyIITHOCTH IKOJIOTHIECKAX
po0JieM, CBSI3aHHBIX C HAXOXKIEHHEM
COCIMHEHUM Cephl B OKPY>KaIoIIEeh cpere .

[TmarrpoBaTh M OCYIIECTBISATH HA MIPAKTHKE
XUMHUYECKUE IKCTICPUMEHTHI, TPOBOIUTH
HaOIIO/ICHUSI, IENIaTh BBIBOABI 10
pe3ylbTaTaM SKCIIePHUMEHTA .

CremoBaTh TIpaBHiIaM 0€30TIacHOM paboOTHI B
J1a00PaTOPUU TPU UCTIONB30BAHUN

XUMHYECKOH MOCYABI U 000pY1 BaHUS .

[Tpon3BOAUTH BEIYUCICHHS IO XUMHUYE CKUM
YpaBHEHUSM .

Hcrnons30BaTh pH BHITOTHEHUH YISOHBIX
3aJlaHui TeKCThI Y9eOHUKA, CITPABOYHBIE
MaTepuabl (MIEPUOIHYUE CKYIO CUCTEMY
XHMHYECKHX 3aeMeHToB J[ . U .
MenpeneeBa, TabIUILy pPaCTBOPH MOCTH
KHCJIOT, OCHOBaHMH U COJieh

B BOJIC, DNIEKTPOXUMHUYECKUHN P
HaNpsKeHUI METaIoB) .

11

A30T U ero
COCJIUHCHUSA

OOBACHSITH 00IIE 3aKOHOMEPHOCTH B
W3MEHEHUH CBONCTB 3JIEMEHTOB V ATpyIIIb
U UX COEIMHEHUH ¢ y4ETOM CTPOEHUS UX
aTOMOB .

XapakTepu3oBaTh GU3NUECKIEC U XUMHUYECKHE
CBOICTBA MPOCTHIX BEILECTB a30Ta U
thocdopa u ux coequ HeHUH (aMMHUaKa,
coJIel aMMOHHS, a30THON KHCIIOTHI,
HUTpaToB, okcuaa hocdopa(V) u
thocdopHoit KUCIOTHI, PochaToB), CIIOCOOBI
WX MOJYYEHUs], TPUMEHEHUE U 3HAUCHHUE B
MPUPOJIE U KU3HH YETIOBEKA .

OnpenensiTb HOHBI aMMOHUS U (ochaTHOHBI B

pacTBope .

OOBACHATH CYITHOCTH YKOJIOTUIECKUX

po0JeM, CBSI3aHHBIX C HAXOXKIEHUEM

coequHeHHi a30Ta U docdopa B

OKpYy>Karolleu cpene .

3,4,6

12

Docdop.

[ImaHrpOBaTh U OCYIIECTBIIATH HA TIPAKTHKE
XUMHUYECKUE KCIIEPUMEHTBI, TPOBOANUTH
HaOJI0IeHUs], AeTaTh BBIBOJIBI IO
pe3yibTaTaM 3KCIepH MEHTA .

CrnemoBarb npaBuiiaM 0e30macHoi padoTHI B
nabopaTopru MPH UCIOIB30 BAHUU
XUMHYECKOH MOCyABl M 000PYAO BaHUS .

[Ipon3BOANTH BEIYHCICHHS MO XUMHYE CKUM
YpaBHEHUSIM .

Mcnoiap30BaTh PH BHIIIOJTHEHUH YU9EOHBIX

3aJJaHU{ TeKCThl yIeOHMKa, CIIPABOYHBIC

MaTepHabl (IEpUOIUIe CKYIO0 CHCTEMY

XHMHYECKHX 3aeMeHToB J[ . U .

3,4,6




MenpeneeBa, TabIUILy PaCTBOPU MOCTH
KHCJIOT, OCHOBAHUM 1 COJIEH B BOJIE,
SJIEKTPOXUMUUYECKUHN P HATPSAKESHUM
METaJLJIOB) .

Mcronib30BaTh TPHU BBITOJIHEHUH YISOHBIX
3aJlaHU{ U B MPOILIECCE UCCIIEI0BATEIbCKOMN
JIESATEIbHOCTH HAYYHOIOMYIISIPHYIO

JUTEPATYpy

13

Yraepon

OOBSACHATH O0IIHME 3aKOHOMEPHOCTH B
HM3MEHEHUH CBOMCTB 3JieMeHTOB IVA-
TPYIIBI U UX COCTUHEHUH C Y4& TOM
CTPOCHHS UX aTOMOB .

14

Kpemuuii.

XapakTepru3oBaTh PU3NICCKUC U XU
MHYECKHE CBOWCTBA IMTPOCTHIX BEIIECTB
yIIepo/ia U KPEeMHUS U X COSAMHCHUN
(OKCHIOB yTJIepo/a, YroJbHON KUCIIO ThI,
KapOOHATOB, OKCHJIa KPEMHUSI, KPEMHHAEBOI
KHUCIIOTBI, CHJITMKATOR), CITOCOOBI X
HOJ'Iy‘-IeHI/ISI, HpI/IMeHeHI/Ie 1 3HAUYCHUC B
MIPUPOJIC U JKU3HU YeJIOBEKa .

Onpenenars kKapOOHAT U CHIIUKAT HOHBI B
pacTtBope .

OOBSACHATH CYITHOCTh 3KOJIOTHYECKUX
po0JieM, CBSI3aHHBIX C HAXOXKIEHHEM
YIJICKUCIIOTO ra3a B OKPYKaIoIIeH cpere .

MiumrocTpupoBaTh B3aUMOCBS3b

HEOPTaHWYECKUX COCTMHCHUN YTIIepoja u

OpPTaHUYECKUX BEIIECTB .

HHaHI/IpOBaTI) u OCYHICCTBJ'ISITI) Ha HpaKTI/IKe

XUMHYECKHE IKCTIEPUMEHTHI

34,6

34,6

15

O0o0061enne 1
KOHTPOJIb 3HAHUI
10 TEME
«HemeTamnnny

McroJib30BaTh MPHY BBITIOJIHEHUN YY€OHBIX
3aJlaHui TeKCThl y9eOHUKA, CITPABOYHBIE
MaTepuaibl (IEPUOAUICCKYIO CHCTEMY
XUMHUYECKUX deMeHToB J[ . U .
MenpeneeBa, TabIUILy paCTBOPUMOCTH
KHCJIOT, OCHOBAHWM U COJIEH B BOJIE,
3IEKTPOXUMUYECKUI PsIJl HATPSKEHUI
METaJIIOB) .

Hcrnons30BaTh MpH BHITOITHEHUH YISOHBIX
3aJlaHUl U B MPOLIECCE UCCIIEI0BATEIIbCKOMN
JIESATEeIFHOCTH HAYIHOIOMYIISIPHYIO
JIUTEPATYPy XUMUUYECKOTO COJEPIKAHMUSI,
CIIPaBOYHBIE MaTepUabl, PECYPChl
Hurepnera

2,5

16

IIpakTukym Ne2
CBoiicTBa
HEMETAJUIOB H UX
coeMHeH U

CrienoBath mpaBuiaM 0e30macHOi paboTh B
J1abopaTOpUH TIPH UCTIONH30BAHUHT
XHUMUYECKOH Mocy bl ¥ 000py10 BaHUS ..

BricTpauBath pa3BEpHYTHIE TUCEMEHHBIE
OTBETHI C OTIOPOI Ha WH(OPMAITHIIO U3
yueOHHUKA U CIIPAaBOYHBIX MaTEPUAJIOB,
IPaMOTHO HCIIOJIb30 BaTh U3YUEHHBIN

MOHSATUHHBIN almapaTr Kypca XUuMUH .

5,6




17/06001menne 10 KitaccudunupoBaTh 1 Ha3bIBaTh 1,2,3,4,5,6

3HAHMH M0 XUMHUH HCOPraHNYCCKHUE BECIIECTBA N3YUCHHBIX
3a Kypc OCHOBHOM KJIaCCOB .
IIKOJIbI OnuckeiBaTh O6HII/IC XHMHYECKHE CBONCTBA

BELIECTB PA3JIMYHBIX KJIACCOB, TOATBEPKAAThH
CBOMCTBa NPUMEPAMH MOJIEKYJISIPHBIX
YPaBHEHUI XUMHU YECKUX PEAKIUH .

Onpenensarb BUJI XUMHUUECKOW CBSI3U U THII
KPUCTAJUIMYECKON PEIIETKH BEILIECTRA .

IIporno3upoBath CBOMCTBA BEIIECTB B
3aBUCUMOCTH OT UX CTPOEHHUH .

BricTpanBath pa3BEpHYThIE MMCEMEH HEBIE H
YCTHBIE OTBETHI C OMOPOH Ha HH(POPMAIIHIO
13 yueOHHMKA U CIIPABOYHBIX MATEPUAJIOB,
TPaMOTHO UCIOJB30BATh U3YUCHHBIH
MOHATUIHBIN anmapaT Kypca XUMUH .

Hcnonb30BaTh MpH BHIMTOTHEHUH YUEOHBIX
3aJ]aHUl U B MPOLIECCE UCCIIEI0BATEIbCKOMN
JESITeTbHOCTH HayYHOIOMYJISIPHYO
JUTEPATYPY XUMHUECKOTO COAEPIKAHMS,
CIIPaBOYHbIE MaTEPHAJIbl, PECYPCHI
Nureprera XapakTepus3oBarh pojib XUMUU B
pa3nu4HbIX cepax NesTeIbHOCTH JTIOACH,
OCHOBHBIE BEIIECTBA U MaTEepPHUAIbL,
MIPUMEHSAEMBbIE B ’KU3HU COBPEMEHHOTO
YeJIOBEKa .

OOBSICHATH YCIOBHSI O€30MACHOTO
HCII0JIb30BaHUA BE€IICCTB U XUMHUYCCKUX
peaknuii B OBITY .

AHaJIN3UPOBaTh HHPOPMALHMIO O BIHSIHUU

[IPOMBINIJIEHHOCTH, CEJIbCKOTO XO035HCTBa,

TPaHCHIOPTA U AP . HA COCTOSIHUE

OKpY>Karole cpelisl .

CoracoBato CoracoBaHo
nportokos HIMO yuureneit EMI] 3am aupekTopa no YBP
Ne 1 ot 28.08.2021r. A.B.Kauep

PykoBonurens IIIMO A.C.SxoBneBa «30» aBrycra 2021r.



