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HOACHUTEJ/IBHASA 3AIIUCKA

[Iporpamma o XuMHH Ha YpOBHE OCHOBHOTO 00IIEro oOpazoBaHus cocTaBieHa s ywauiuxcs ¢ 3[1P Ha
OCHOBE TpeOOBaHUII K pe3ylbTaTaM OCBOEHHsSI OCHOBHOW 00pa30BaTeNbHON IPOrpaMMbl OCHOBHOI'O OOILEro
oOpazoBanms, mnpeacraBieHHbIX B OI'OC OOO, a Taxke Ha OcHOBe (QenaepaibHONW paboyeld MPOrpamMMel
BOCIIUTaHUS M C YYETOM KOHLENIMU TpernoAaBaHus y4deOHOro mpeaMeTa «XUMHs» B 00pa3oBaTeNbHBIX
opranuzanusx Poccuiickoit @enepanuu.

[Iporpamma 1o xumuu Ja€T NpeACTaBICHUE O LENAX, 00IIel cTparernu 00y4eHusl, BOCIIUTAHUS U PAa3BUTHS
oOyyaromuxcsi CpeAcTBaMH Y4eOHOro MpeaMeTa, YCTaHaBIMBAaeT 00sM3aTeNbHOE IPEAMETHOE COACpKaHMUE,
IpeayCcMaTpUBaeT PaclpenesieHUe ero 0 KJlaccaM U CTPYKTYpUpPOBAaHME IO pa3fieiaM U TeMaM IIPOrpaMMBI 110
XMMUH, OIIpEleNsieT KOJMYECTBEHHBIE W KAaueCTBEHHbIE XapaKTEPUCTHUKU COIEP)KAaHUsS, PEKOMEHAYEMYIO
MOCJIEeOBATEIFHOCTh H3YUEHHSI XMUMHW C YYETOM MEXIPEAMETHBIX W BHYTPUIPEAMETHBIX CBS3EH, JIOTHKH
yueOHOro mpolecca, BO3PACTHBIX OCOOGHHOCTEW o0Oydalomuyxcs, ONpelessieT BO3MOXKHOCTH MpeaMeTa s
peanuzanydu TpeOOBaHMH K pe3yiabTaTaM OCBOCHHSI OCHOBHOM 00pa3oBaTeNbHONM MPOrpaMMbl Ha YPOBHE
OCHOBHOTO 00mIero oOpa3oBaHuUs, a Takke TpeOOBaHUI K pe3ynbTaTaM OOy4YCHHS XMMHHM Ha YpOBHE ILeJei
W3y4YeHUsl TpPEAMEeTa U OCHOBHBIX BHAOB Y4E€OHO-IIO3HABATEIBLHOW AEATEIBHOCTH OOYYaloLIerocs MO OCBOSHHIO
y9e0HOTO COJIEpIKaHMSL.

Peanmzamus manHO# mporpamMmbl B mporecce oOydeHus mo3BonuT obOydaromumcs ¢ 3IIP ycBouts
KJIIFOYEBBIC XUMHNUYCCKUC KOMIICTCHIIUHN U ITOHATH POJIb M BHAYCHUC XUMHUUCPEAN APYTUX HAYK O IpHUpPOAC.

H3yyeHne XHMMHHM CIOCOOCTBYeT (OPMHPOBAHUIO Yy OOy4aroluxcs HAyYHOTO MMPOBO33PEHUS,
OCBOCHHUIO OOIIEHAYYHBIX METOIOB (HaONIO/IeHNe, M3MEPEHUE, SKCIEPUMEHT, MOJEIUPOBAaHUE), OCBOCHHIO
MPAKTUYCCKOTO IMPUMCHCHUA HAYYHBIX 3HaHI/II\/'I, OCHOBAHHOTO Ha MCXKIPCIMCTHBIX CBA3AX C MNPCIAMETaMH
«OxpyX)aromui MUP»,
«Dusuka», «buonorus», «leorpadpms», «Marematuka» u GOpMHPYET KOMIETEHIMM, HEOOXOOUMBbIE IS
MIPOJIOJDKEHHS 00pa30BaHuUs B 0OJIACTH €CTECTBEHHBIX HAYK.

3HaHUEe XUMHH CIYKHT OCHOBOH Uil OPMHUPOBAHUS MUPOBO33PEHHS 00YUYaAIOMIErocs], €ro MpeACTaBIeHAN
0 MAaTepHaJbHOM E€IMHCTBE MHPA, BAXHYIO pOJb MWIPAlOT (OpMHUpYyEMble XHMHEH NpPEACTaBICHUS O
B3aUMOIIPEBPALLCHUAX SHEPIUH U 00 HBONIOLMHU BEIIECTB B MPHUPOAEC, O MYyTAX pEIICHHs II00aIbHBIX MpodiIeM
YCTOHYHMBOTO Pa3BUTHS YEJIOBEUYECTBA — ChIPHEBOM, SHEPIeTHUYCCKOM, MUINEBOM M SKOJIIOTUYECKON 0E30MaCHOCTH,
po0JIeM 3]JpaBOOXPaHCHUS.

N3yuyeHue xumuu:

CIOCOOCTBYET peali3aliid BO3MOXHOCTEH Uil caMOpa3BHTUS U (OPMHUPOBAHUS KyJIbTYpPhI JIMYHOCTH, €€
o011e# 1 QyHKIIMOHAIBHON IPaMOTHOCTH;

BHOCUT BKJIaJ B (DOPMHUpPOBAHME MBIIIJICHUS W TBOPUYECKUX CHOCOOHOCTEH 0O0ydaromuxcsi, HaBBIKOB HMX
CaMOCTOSITETIbHON yueOHON e TeIbHOCTH, SKCIIEPUMEHTAIBHBIX U HCCIIEA0BATEIbCKUX YMEHHUH, HEOOXOAUMBIX
KaK B TIOBCEIHEBHOM JKU3HH, TaK U B TPO(HECCHOHATILHOM JesITETbHOCTH;

3HaKOMHT CO CIIeU(PHUKOIl HAyYHOrO0 MBILUICHHS, 3aKJIaAbIBAET OCHOBBI LIEJIOCTHOTO B3IJIsLIa HA €JUHCTBO
NPUPOABI U YEJIOBEKa, SBJSIETCS OTBETCTBEHHBIM 3TAlloM B (JOPMUPOBAHMU €CTECTBEHHO-HAYYHOH IPaMOTHOCTH
obyJaronmxcs;

Croco0CTByeT (POPMUPOBAHUIO IEHHOCTHOTO OTHOIICHUS! K €CTECTBEHHO-HAYYHBIM 3HAHUSIM, K TIPUPOJIE, K
YeJI0BEKY, BHOCUT CBO BKJIa/l B 3KOJIOTHYECKOE 00pa30BaHNEe 00YHatOLIHXCSl.

JlanHble HampaBJieHUsS B OOYYCHMM XHMHHU OOECIICUMBAIOTCSA CHEeUU(UKON CcoAepKaHus Y4eOHOTo
mpeamMeTa, KOTOpBIﬁ ABJIACTCA TIE€AArornde€CKyu aaalTHUPOBAHHBIM OTPAKCHUCM 6330BOI7[ HayKu XWMHU Ha
ONPEAECIEHHOM JTane €€ pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs OPUEHTHPOBAH HA OCBOCHHE OOyYaOIIUMHCS
CHUCTEMbI IIEPBOHAYAJIBHBIX TMOHSITUH XHUMHH, OCHOB HeOpFaHI/I‘IeCKOI\/II XUMUHN U HEKOTOPBIX OTACIBbHBIX 3HAYUMBIX
MOHATUI OPraHUYECKOW XUMUHU.

CTpyKTypa coaep)kaHHs NpPOrpaMMbl [0 XUMHH CPOPMHUpPOBaHAa Ha OCHOBE CHCTEMHOIO MOAX0nHa K eé
N3Yy4YCHUIO. COJIep)KaHI/Ie CKJIaAbIBACTCA U3 CUCTEMbI MOHATHH 0 XMUMHUYECKOM JJIEMEHTE U BCIIECCTBE U CUCTEMbI
MOHATHH O XWMHUYecKoM peakiuu. OO0e OTH CHUCTEMBl CTPYKTYpHO OpPTaHHW30BaHBI MO MPHHIUITY
MOCIIEA0BATENBHOTO Pa3BUTHS 3HAHUH HA OCHOBE TEOPETHUECKUX MPEJICTABIEHNN PA3HOTO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYEHHSI KaK OCHOBBI BCETO €CTECTBO3HAHNUS;

— Ilepuoanueckoro 3akonHa J[. 1. MeneneeBa kak OCHOBHOT'O 3aKOHA XUMHUU;

— YUYEHHMsI O CTPOEHUH aToMa U XMMHYECKOH CBS3H;

— IPEACTaBICHUN 00 3IEKTPOIIMTHYECKON TMCCOLMALIH BELIECTB B PACTBOPAX.

TeOpeTI/I‘-IeCKI/Ie 3HaHHWA paCCMaTpUBaOTCA HA OCHOBEC OMITMPUYCCKHU TMOJTYUCHHBIX U OCMBICIICHHBIX (baKTOB,
pa3BUBAIOTCS TIOCJIEAOBATEIbHO OT OJIHOTO YPOBHS K JIPyroMmy, BBIIONHSS (QYHKIMKA OOBSCHEHUS WU



MIPOTHO3WPOBAHUS CBOWCTB, CTPOCHUSI W BO3MOXKHOCTEH MPAKTHYECKOTO MPUMEHEHHS W TONYYEeHUS H3ydaeMbIX
BEIIECTB.

YueOHBIii  TpeaMeT «Xumus» BXOJIUT B MPEAMETHYO 00macth «EcTecTBEeHHOHAYUHBIE
npeaMeTsl». B cucTeMe ecTecTBEHHOHAY4YHOro OOpa3oBaHUs XMMHUSI KaK Y4eOHBIM MpeIMeT 3aHUMAacT BaKHOE
MECTO B MO3HAHUM 3aKOHOB MPUPOBI, (POPMHUPOBAHUH HAYYHOW KapTHHBI MHpa, CO3JaHHMH OCHOBBHI XUMHUYECKHX
3HAaHUHM, HEOOXOAMMBIX IJIs1 IOBCEIHEBHOW JKW3HHU, HABBIKOB 3I0POBOrO M 0O€30MacHOro Ul 4eJIOBeKa U
OKpy’Kaloleil ero cpeiasl oOpasa XHM3HHM, a TaKKe B BOCHMTAHMM 3KOJIOTMYECKOM KyJIbTYphlL. Y CHEIIHOCTb
M3y4YeHUs] XMMUU CBS3aHa C OBJIAJCHUEM XUMHUYECKHM S3BIKOM, COOIIO/ICHNEM NpaBWI 0€30IacHOi paboThl mpu
BBITIOJTHEHUH XUMHUYECKOT'0 3KCIIEPUMEHTA, OCO3HAHNEM MHOT'OUHCIICHHBIX CBSI3€ XMMHU C IPYTUMHU IIPeaMETaMH
MIKOJBHOTO Kypca. [Iporpamma BrirodaeT B ce0si OCHOBBI HEOPTAaHWYECKOW M OpraHWYecKod XWMuU. | maBHOM
uzeel mporpaMMel SIBIISIETCS CO3AaHne 0a30BOTO KOMIUIEKCA OMOPHBIX 3HAHUKWTIO XMMUH, BBIPAKEHHBIX B GopMe,
COOTBETCTBYIOIIEH BO3pacTy 00y4aromuXcsi  UX 0COOBIM 00pa30BaTeIbHBIM OTPEOHOCTSIM.

B comepxaHuM INaHHOTO Kypca NPEACTaBICHBI OCHOBOIIOJATAIOLINE XHMHUYECKHE TEOPETHUCCKHE 3HAHUS,
BKJIIOYAIOIINE M3YUYEHHE COCTaBa M CTPOCHHMS BEIECTB,3aBUCUMOCTH MX CBOWCTB OT CTPOEHHS, MPOrHO3UPOBAHUE
CBOWCTB BEIIECTB, HCCIEJOBAHIE 3aKOHOMEPHOCTEH XUMUUECKUX NPEBPaIIeHUI U MyTel yIpaBIeHNs] UMHUB LIEIIX
HOJY4EHHUs] BELIECTB M MaTepUaNIOB. Te€OpeTHYECKyl0 OCHOBY M3YYEHHs HEOPTaHHYECKOW XHMHUH COCTaBIISET
aTOMHO- MOJIEKyJIsipHOe yueHue, [lepuoanueckuii 3akoH .M. MenzaeneeBa ¢ KpaTKUMH CBEACHUSIMU O CTPOCHUU
aToMa, BUAAX XUMHUYECKOHM CBS3M, 3aKOHOMEPHOCTSAX MPOTEKAHUS XMMUYECKUX peakuuil. B m3yueHun Kypca
3HAYUTENbHAsT POJIb OTBOIUTCA XUMHYECKOMY SKCIEPUMEHTY: TMPOBEACHUIO MPAKTUYECKUX M J1aOOpaTOPHBIX
paboT, ONMHCaHUIO PE3yNIbTATOB YUEHHYECKOTO IKCIIEPUMEHTa, COONIOICHHUIO0 HOPM U TIPaBMII 0e30macHoi paboTsl
B XHMHYECKOU Tab0opaTopui.

Peanusamus gaHHOM mporpamMmbl B mporiecce oOyueHUs mo3BoiuT oOyuaromniumcs ¢ 3[1P ycBouTh KiltoueBbie
XUMUYECKHUE KOMIIETEHIIMU U IIOHATh POJIb U 3HAYEHUE XUMUU CPEAU IPYIUX Hayk o npupoje. M3ydeHne xumuu
crocobcTByeT (hOPMUPOBAHUIO Y OOYUAIOMIMXCS HAYYHOTO MHUPOBO33PEHHS, OCBOCHHIO OOIIEHAYYHBIX METOIIOB
(mabmofeHne, U3MepeHne, SKCIEPUMEHT, MOJEIUPOBAHUE), OCBOCHHUIO MPAKTUYECKOTO MPUMEHEHHsI HAay4HBIX
3HaHUM, OCHOBAHHOTO Ha MEXXIIPEIMETHBIX CBA3AX ¢ mpeameTaMu «OKpyKaroIuii MUp»,

«Puszukay, «buonorus», «l'eorpadus», «Maremaruka» U (GopMuUpyeT KOMIICTCHLUH, HEOOXOOUMBIE IS
NpOIOJDKEHUsS] 00pa30BaHMs B 00J1aCTH €CTECTBEHHBIX HAYK.

N3ydenune xumum criocoOCTBYeT pa3BUTHIO y oOyuaromuxcs ¢ 3[1P mpocTpaHCTBEHHOTO BOOOpaXKEHHUS,
(YHKIMOHANBHOW TPAaMOTHOCTH, YMEHHUS BOCIPHUHHMMAaThb W KPUTHUYECKH aHAJIU3UPOBATh HH(OpMAIHIO,
MPEICTABICHHYI0 B pa3NW4HbIX (opMmax. 3HAYUMOCTH IMpeaMeTa ISl Pa3BUTHs JKU3HEHHOM KOMIETEHIMU
oOyuaroruxcs ¢ 3[1P 3akiouaeTcs B yCBOSGHUU OCHOBBI XMMUYECKUX 3HAHWH,HEOOXOIUMBIX JIJIsl TIOBCEHEBHOM
KU3HHM; HABBIKOB 370POBOIO W 0€30TMacHOrO Ui YeJIOBEeKa W OKpYXKawllel ero cpeabl oOpasza KU3HH;
(hOopMHPOBaHUH HKOJIOTHYECKOi KynbTypbl. IIporpamMma otpaskaer cojeprkaHue 00ydeHUs MPeaMeTy «XHUMUS»
C y4eToM 0coObIX 00pa3oBaTeibHbIX MoTpedHOCTel oOyuaromuxcs ¢ 3IIP. OpnageHne y4eOHBIM MpPEeaMETOM
«XUMHS» MPEJCTABISIET ONPEACICHHYI0 TPYAHOCTD Jutst oOydaromuxcs ¢ 3[1P. 31o cBs3aHO ¢ 0COOEHHOCTSIMU
MBICIIUTEIBHOW JIESITENbHOCTH, IEPHOANYECKUMH KOJeOaHUsIMA BHUMAHUS, MajbiM OOBEMOM TMaMSTH,
HEI0CTaTOYHOCTBIO OOIIEro 3amaca 3HaHUH, MOHW)KEHHBIM I03HABATEIbHBIM HMHTEPECOM U HHU3KHUM YPOBHEM
pEYeBOrO Pa3BHUTHSL.

st ipeojioyieHust TPYAHOCTEH B M3YYEHHUH Y4eOHOro mpeamera «XuMus» HeoOXoauma ajanTaius
o0beMa M XapakTepa Y4YeOHOro Marepuaja K I103HABAaTENIbHBIM BO3MOXKHOCTSIM JaHHOW KaTETrOpHU
o0yJarmmxcsi, y4eT HMX OCOOEHHOCTeH pa3BHTHUS: HCIOJIB30BAHNAE AITOPUTMOB, BHYTPUIPEJAMETHBIX U
MCKIIPEAMETHBIX CBﬂSeﬁ, IMMOCTCIIEHHOC YCJIIO)KHCHHUC HU3Yy4a€MOro Marcpuaia. HpI/I HU3YYCHHUU XHUMUU
HEOOXOIMMO OCYLIECTBIATh B3aMMOJACHCTBHE Ha IMOJMCEHCOPHOM ocHoBe. TeopeTnueckuid Marepual
PEKOMEHIyeTCsl U3ydaTh B MPOILECCE MPAKTUYECKON NesITeNbHOCTH. BO3MOXHO BBIAETICHNE OTACIBHBIX YPOKOB
Ha peIIeHHe 3a/1a4d B CBSA3U COCJIOKHOCTBIO aHanmm3a Tekcta oOyuaromumucs ¢ 3I1P. Opraamdeckoe eInHCTBO
MPAaKTUYECKOH M MBICIUTENBHON JESTEIBbHOCTH 00yYaroIuXCcsl Ha YPOKaX XUMHH CIIOCOOCTBYET HMPOYHOMY U
OCO3HAHHOMY YCBOCHHIO 0a3MCHBIX XMMHUYECKHUX 3HaHMH W yMeHHH. Oco0oe BHUMaHUE MPH U3yYEHUH XUMHH
YAEISIETCS] M3YUEHHI0 «CKBO3HBIX» TOHATHI M ()OPMHUPOBAHUIO HABBIKA CTPYKTYPHUPOBAHUS MaTepraa.

Lenu u 3aga4n n3yyeHus y4eOHOro npeamera « XuMmusD)

Obwue yenu 3ydeHus yaeOHOTO MpeaMeTa « XUMH» MpelICTaBlIeHbl B paboueil mporpaMme 0CHOBHOTO
obmiero oOpazoBarui. OHM aKTyaJTM3UPOBAHBI C YYETOM HOBBIX NPHOPHTETOB B CHCTEME OCHOBHOTO OOIIETO



o0Opa3oBaHUs, HANPaBJICHHOCTH OOYYCHHS Ha pa3BUTHEC W CaMOPa3BUTHE JIMYHOCTH, (GopMmupoBaHHE e
WHTEIUICKTa W o0meld KyabTypbl. OOy4YeHHE YMEHHIO YYUThCS M TPOJOIDKaTh CBOE 0Opa3oBaHue
CaMOCTOSITETILHO B HACTOSIIEE BPEMsl SBJISCTCS OJHOW W3 BXKHEWIMUX (DYHKIUM Y4eOHBIX MPEAMETOB, B TOM
YHCIIC B «XHMHUI.

s oOyuaroruxcst ¢ 3[1P, Tak ke, kak W i HOPMATHUBHO pPa3BHBAIOIIUXCS CBEPCTHUKOB,
OCBaMBAIOIIMX OCHOBHYIO 00pa30BaTEIbHYIO IPOrpaMMy, JOMHUHHUPYIOIIee 3HAYCHUE TPHOOPETAIOT TaKKUE yelu,
KaK:

" ¢dopmmpoBaHMe  WHTEIEKTyaJbHO  pPa3BUTOM  JIMYHOCTH, TOTOBOW K  COTPYIHUYECTBY,
CaMOCTOSITEILHOMY TPHHSATUIO PEIICHH, CIIOCOOHOW aNanTHPOBAThCS K OBICTPO MEHSFOIIUMCS
YCIIOBUSIM JKU3HH;

= HaIIpaBJICHHOCTb O6y‘IeHI/I$l Ha CHCTCMAaTHYCCKOC HpI/IO6HICHI/Ie ydamuxcss K CaMOCTOSTCIbHOM
IMO3HABATEIbHOM ACATCIIBHOCTH, HAYYHBIM W TIIPAKTUYCCKUM METOJaM IIO3HAHU, (I)OpMI/Ip}’IOH_II/IM
MOTHBalUIO U pa3BUTHEC CITOCOOHOCTEH K XUMUH,

B oOecriedeHrne YCIIOBHUI, CHOCOOCTBYIOIIMX MPHOOPETEHHI0 OOYYArOMIMMHUCSA ONbITa pPasHOOOpa3HOU
JIeSITeIIbHOCTH, TIO3HAHHS U CAMOTIO3HAHUSI, KITFOUEBhIX HABBIKOB (KJIFOUECBBIX KOMITETEHIINH ), IMEFOIIUX
YHHUBEPCAIBHOE 3HAUCHUE [Tl PA3IMYHBIXBUJIOB ICATEIBHOCTH;

® (¢opmHupoBaHUE YMEHUI OOBSICHITH U OLICHUBATH SBJICHUS OKPYKAIOILEr0 MUPa HAOCHOBAaHUU 3HAHUU U
OTIBITA, TTOJYYESHHBIX NPHU U3YUCHUU XHUMUU;

" dopmupoBaHue y 00ydarolUMXCs T'YMaHUCTUYCCKUX OTHOIICHUM, MOHMMAHUS IICHHOCTH XUMHYECKUX
3HAHUH IS BEIPAOOTKU SKOJIOTUYECKH 11€JICCO00Pa3HOT0 MOBEACHHUS B OBITY U TPYIOBOM JAEATSILHOCTH
B LIEJISIX COXPAHEHHUS CBOETO 3I0POBbs U OKPYKAIOILIECH PUPOIHOUN CPEIbL;

® pasBUTHE MOTHBAIMU K OOY4YEHHIO, CIIOCOOHOCTEl K CAMOKOHTPOJIO U CaMOBOCIIMTAHUIO HAa OCHOBE

YCBOCHHS OOIIEYETIOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BEIOOpY Tpoduis u

HaINpaBJIeHHOCTH JaJbHEHIIIEro 00ydeHusl.

Kypc HampaBineH Ha pelleHue CcIeQyloIuX 3aday, O0ECHEeUMBAIOIIMX pPEAU3aLUI0 JIMYHOCTHO-
OPHEHTHUPOBAHHOTO W JEATEIBHOCTHOTO TMOAXOAOB K oOydeHuto xumuu oOydatouimxcs ¢ 3[IP Ha yposne
OCHOBHOTO 00IIIETO 00pa3oBaHUS:

" dopmupoBaHHE TEPBOHAYAIBHBIX CHCTEMATHU3UPOBAHHBIX TIPEJCTABICHUM O BEHISCTBAX, UX

NPEBPAIICHUSIX U MPAKTUYECCKOM MPUMEHEHUH; OBJIAJCHUE TOHATHIHBIM alliapaToM U CHMBOJIHYECKUM

SI3BIKOM XUMHU;

® oco3HaHHWE OOBEKTHBHOM 3HAYMMOCTH OCHOB XHMHUYECKOW HAayKHM Kak OOJIACTH COBPEMEHHOI'O
€CTECTBO3HAHUS, XHMUYECKUX NMPEBPALICHU HEOPraHWYECKUX M OPTraHWYECKHX BEIIECTB KaK OCHOBBI
MHOTHX SIBJICHHI )KUBOH M HEXHUBOH NPUPOJIBL; yriTyOIeHUe MPeCTaBIeHUI 0 MaTepUaIbHOM €IMHCTBE
MUDpa;

® oBnaJIcHUE OCHOBAaMHU XHUMHUYECKOU TpaMOTHOCTHU: CIIOCOOHOCTRIO AHAJIM3UPOBATL U 00BEKTUBHO
OIICHMWBATb JXW3HCHHBIC CHUTYyalluH, CBA3AHHBLIC C XHMI/IGﬁ, HaBBIKAMH 0€30I1aCHOT'O 06pau1eHI/m C
BCIICCTBAMU, HCIHOJIb3yCMbIMU B HOBCGHHGBHOﬁ JKU3HU; YMCHHEM aHAJIMU3UPOBATL U IIJIAHUPOBATH
SKOJIOTMYECKH Oe30MacHoe MOBCACHUC B LCIIKIX COXPAHCHUS 3J0POBbS U OKPY)KaIOHIGfI Cpeabl;

" ¢dopmupoBaHMEe YMEHUH yCTaHABIWBaTh CBSI3U MEXKAY pEalbHO HAOIIOMAEMbIMA XHUMHUYECKUMU
SBIICHUSIMH W TIPOILIECCAMH, TPOUCXOJSIIMMHA B MHKPOMHpPE, OOBSCHATh NPUYMHBEI MHOT000pa3us
BEILECTB, 3aBHCHUMOCTb HMX CBOIMCTB OT COCTaBa U CTPOCHMS, & TAKXKE 3aBUCUMOCTb HPUMEHEHUS
BEILIECTB OT UX CBOMCTB;

" mpuoOpeTeHHe OIbITa HCIOJIB30BAHUS PA3IMYHBIX METOJOB M3YYEHHUsS BEIISCTB, HAONIOJCHHS 32 WX
MPEBPAILICHUSIMUA TIPU TMPOBEJCHUM HECIOXKHBIX XUMHUYECKUX 3JKCIIEPUMEHTOB C HCIOJIb30BaHUEM
naboparopHoro 000pyI0BaHUs v PHOOPOB;

" dopmupoBaHHe MpPEACTABICHUN O 3HAYCHUM XWMHYECKOH HAYKM M PEIICHUH COBPEMEHHBIX
9KOJIOTMYECKUX MTPOOJIEM, B TOM YHMCIIE B IIPEIOTBPAIIICHUN TEXHOTCHHBIX U IKOJOTHYECKHX KaTacTpod.

OcoOenHocTn 0TOOPa U aaNTAMM YIeOHOT0 MaTepHaJia 0 XUMHH

OO0yuenue ydeOHOMY MpeaAMeTY «XUMHUD» HEOOXOIUMO CTPOUTH HA CO3MAHUN ONTHMAIBHBIX YCIOBUI
JUISL yCBOEHUS MPOrpaMMHOTO MaTepuana oOyuatormmucs ¢ 3[1P. Boibiioe BHIMaHue TOMKHO OBITH yIEICHO
0TOOpYy y4eOHOTrO MaTepualia B COOTBETCTBUHU C MPHUHIIAIIOM JOCTYITHOCTH MPH COXPAHEHUU 00IIero 6a3oBoro
ypoBHs. OH JOIDKEH MO COACPKAHMIO U 00beMy OBITh aTalITUPOBAHHBIM 7151 00ydaroruxcs ¢ 3[IPB cooTBeTCTBHM
C uX 0coObIMH oOOpa3oBaTeNbHBEIME TOTpeOHOCTAMH. ClieqyeT 0O0JerduTh OBJAJICHUE MaTepHalloM



obyvarommumucst ¢ 3[IP mocpeicTBOM €ro JeTalbHOTO OOBSCHEHUS C CHCTEMATHYeCKUM MOBTOPOM,
MHOTOKPAaTHOW TPEHUPOBKOW B NPUMEHCHHHM 3HAHWUH C WCIONB30BAHUEM IPUEMOB QITOPUTMH3AIHHA U
BHU3YQJIBHBIX OMOP, 00yUYEHUS CTPYKTYPUPOBAHUIO MaTepHUaa.

Bonbiioe  3HaveHWe IS TOJHOIIGHHOTO YCBOGHHsI Y4YeOHOrO MaTrepualia HWMeeT omopa Ha
MEXKIIPEIMETHBIE CBS3M BOMIPOCOB, M3Y4YaeMBIX B JAHHOM Kypce, C TaKUMH Yy4eOHBIMH MpeIMeTaMH Kak
«[eorpadusy», «duznkan, «buomorus». [1o3Bomnss paccMaTpruBaTh OAWH U TOT XKe YU€OHBIH MaTepHal ¢ pa3HbIX
TOUEK 3pEHHs, MEXKIPEIMETHBIE CBA3H CIIOCOOCTBYIOT €ro JIydlleMy OCMBICICHHI0, OoJiee MPOYHOMY
3aKPETUICHHIO TIOTYYCHHBIX 3HAHUN ¥ PAKTUYCCKUX YMEHHH.

[Tpu moaroToBKE K ypOKaM yYUTENb JAOJDKEH MPeLycMOTPeTh (popMUpoBaHUe y OOYUaIOLINXCS YMEHHUH
aHaJMM3UpOBaTh, CPaBHUBATh, 00O0OIIATh H3ydYaeMbli MaTepHal, IUJIAHUPOBATh NPEACTOALIYI0 pPadoTy,
OCYIIECTBISTh CAMOKOHTPOJIb. HeoOX0AMMO MOCTOSIHHO CIIECANUTH 32 MPAaBHIBHOCTHIO PEYCBOTO OPOPMIICHHUS
BBICKa3bIBaHMM oOydatonuxcs ¢ 311P.

B cBs3u ¢ ocobGeHHOCTSIMH TOBeIeHHs M AesTenbHocTH obOydatomuxcs ¢ 3IIP (pacTopmMoxeHHOCTB,
HEOPraHU30BaHHOCTH) HEOOXOIUM CTPOXKAMIIHMKA KOHTPOJb COONIOJCHHS MPaBHI TEXHUKH 0E30MacHOCTH NpHU
MPOBEICHNH J1a00PATOPHBIX paOdOT B XMMUYECKOM KaOHHETE.

Buapbl gesiteibnocTn odydyaomuxca ¢ 3IIP, o0ycioBiieHHbIe 0c00bIMHU 00Pa30BaTEIbLHBIMHU
NMOTPEeOHOCTSAMHU U 00ecneYrBaIOLINe OCMbICJIEHHOE OCBOEHHE COlepPKaAaHUU 00pa30BaHMs 110 NIPeAMeTy
«XHUMHUA»

Conepxanue BUIOB nesaTelibHOCTH oOydaromuxcs ¢ 3[IP Ha ypokax XUMHHOMNpEACISETCS UX O0COOBIMH
oOpa3oBarenbHbIMU OTpeOHOCTSIMU. [lomMumo mupoko ucnoib3yeMbix B OOII OOO o0mmx s Bcex
00yJarommxcs BUIOB AESITEIHLHOCTH CJENyeT YCHIIUTh BUABI NEATENbHOCTH, CIeNU(UIHBIE IS TAHHOU
KaTeropuu 00yJaromuxcs, Uil 00eclieueHus] OCMBICJICHHOTO OCBOCHHS COJCPKaHHs O00Pa30BaHUSIIO MPEIMETY:
yCUJIEHHE MPEeIMETHO-TIPAaKTUYECKON JIEATENIbHOCTH C aKTHUBU3AlMEl CEHCOPHBIX CHCTEM; YepeOBaHHE BHUIOB
JIESITEeIbHOCTH, 3aJeHCTBYIONIMX pa3IMYHbIE CEHCOPHBIE CHUCTEMBI; OCBOCHHE MaTepuansa C OIOpoil Ha
ANTOPUTM; «IIOIIATOBOCTH» B M3yYEHHH MaTepHalia; WCIIONh30BAHNE [IOTONTHUTENBHON BHU3YaIbHON OIOPHI
(Tu1aHb1,00pas3Ilbl, CXEMBI, IIIA0JIOHBI, OITOPHBIC TAOTHIIBI).

Hns pasButus y oOyvaromuxcsi ¢ 3[IP ymenust nenath BBIBOJBI, (OPMUPOBAHUS TPAMOTHOTO PEUEBOTO
BBICKA3bIBaHMsI HEOOXOJUMO HCIOIB30BaTh OIMOpHBIE cioBa W kiumre. Oco0oe BHUMaHHUE CIeAyeT YACTUTh
00y4YEeHHUIO CTPYKTYPUPOBAHHUIO MaTepHaa: COCTaBJICHHE PUCYHOYHBIX WBEpOAIbHBIX CXEM, COCTAaBIICHUE TaOJIHII,
coCTaBlieHHe KJaccHQUKauu ¢ OOO3HAYEHHBIMH OCHOBAHUSMH JUIS KilaccHU(UKAIMM W HAMOJNHEHHE HX
npuMepamu 1 ap. [IpumepHas TeMaTudeckas W TepMHHOIOrHdyeckas Jyekcuka coorBeTctByeT OOII OOO. Jlns
obOyuatomuxcst ¢ 3[IP  cyIecTBeHHBIMH — SIBISIFOTCSI TPHEMBI  PabOThl € JIEKCHYECKHM MaTepHAIIOM II0
npeamery. IlpoBoauTcst crenuangbHas paboTa MO BBEJCHHIO B aKTHBHBIA  CJIOBapb  0OyYaromIuxcs
COOTBETCTBYIOIIEH TepMHUHONOTHA. M3ydaemble TEepMUHBI BBOASTCS Ha IOJHMCEHCOPHOW OCHOBE, 0O0s3aTelhbHa
BU3yaJIbHAsl TIOJJIEPIKKA, alTOPUTMBI Pa0OTHl C ONpeAelieHHeM, OIOpHBIE CXEMBI JUIsl  aKTyalu3aluu
TEPMHUHOJIOTHH.

Mecto yqeﬁﬂoro npeamera «XHuMHUS» B y‘leﬁHOM IJIa”He

B cooTrBercTBHU C q)e):[epaJH)HI)IM rocyaapCTBCHHBIM O6paSOBaTeJ]LHI)IM CTaHAapTOM OCHOBHOI'O
obmiero oOpa3oBaHusi y4eOHBIH MpeaMeT «XUMHs» BXOJUT B TPEJAMETHYIO 00jacTh «EcTecTBeHHO-HAay4YHBIE
MPEIMETBI» U ABJISAETCS 003aTeIbHBIM IJIsT U3yUCHHUS.

Y4eOHBIM TUTAaHOM Ha e€ u3ydeHue oTBeneHo 136 yueOHBIX 9acoB — 1o 2 9 B Hejaenio B 8 u 9 kiaccax
COOTBETCTBEHHO.

Copnepxanue yueOHOro mpenmera «XUMHUs», MPEACTaBICHHOE B pabodel mporpaMme, COOTBETCTBYET
dI'OC 00O, pa3paboTaHO C YI4ETOM OCHOBHOW 00pa30BaTEIBHOM MTPOrpaMMbl OCHOBHOTO O0IIET0 00pa30BaHHS
o y4eOHOMY IpeaMeTy «XHUMHUM», COOTBETCTBYET aJalTHPOBAHHONH OCHOBHOH 00pa30BaTE/IbHOW Mporpamme
OCHOBHOT0 0011er0 00pa3oBaHus 00yUYaIOMIUXCA C 3a1€PKKON ICUXUYECKOTO Pa3BUTHSI.



COJEPXAHUE OBYYEHUSA

8 KVIACC

IlepBoHayanbHbIEe XUMHYECKHE TIOHATHS

IIpenmer xumuun. Ponb XMMHM B JKU3HH 4YeJIOBEKa. XUMH B CHCTEMe HayK. Tena M BelecTBa.
dusnueckre CBOICTBa BELIECTB. ArperaTHoe COCTOsSIHME BemiecTB. [IoHATHE O MeTomax MO3HAHUS B
xumuu. YucTele BemecTBa U cMecu. CriocoObl pa3iesieHHst CMecel.

ATOMBI U MOJEKyJbl. XUMHUYECKHE 31eMeHTbl. CHMBOJBI XMMUYECKUX 3J1€MEHTOB. IIpocThie u
CJIO’KHBIE BELECTBA. ATOMHO-MOJIEKYJISIPHOE yUCHHE.

Xumnueckas ¢opmyna. BaleHTHOCTh aTOMOB XHMHYECKHX DJIEMEHTOB. 3aKOH MOCTOSHCTBA
coctaBa BemlecTB. OTHOCUTeNpHAass aToMHasg macca. OTHOCUTENbHAas MOJIEKyNspHas Macca. MaccoBas
JIOJI1 XMMHAYECKOTO 3JIEMEHTA B COCTUHEHUH.

KomnuectBo BemiectBa. Monb. MomnspHas Macca. B3auMocBs3b KOIMYecTBa, Macchl W 4HCIa
CTPYKTYPHBIX €AMHUI] BetecTBa. PacuéTel mo GpopMynaM XUMHUYECKUX COSAUHEHUH.

dusnyeckre U XMMUYECKUE SIBICHUS. XUMHUUYECKas peakuus U e€ MpU3HaKU. 3aKOH COXPAaHEHHUS
Macchl BEIIECTB. XHUMHYecKue ypaBHeHHs. Kilaccuukamuss XuMUUeCKHMX peakuuil (CoennHeHHs,
pasioKeHHs, 3aMEIeHHUs, 0OMEHa).

Xumuueckuii IKcnepumenm:

3HaKOMCTBO C XHMHYECKOW MOCYOH, TpaBUiIaMu paboThl B 1a00paTopuu U NpuéMaMu oOpaleHus
¢ nabopaTopHbIM 00OpyJOBaHMEM, H3yYeHHE | ONUCaHue (U3NYECKHX CBOWCTB 00pa3loB
HEOpPraHMYEeCKUX BEIECTB, HaOdroneHne (uindyeckux (IUIaBICHWE BOCKA, TasHUE JbJla, pacTHpaHUE
caxapa B CTYyIIKe, KUIICHHE U KOHIEHCALUs BOABI) U XUMHUYECKHX (TOPEHUE CBEUH, IPOKATIMBAHNUE MEIHOM
MPOBOJIOKH, B3aMMOJICHCTBHE MeJa C KHUCJIOTOH) SIBICHHH, HAONIOJCHHE M OIUCAHWUE IPH3HAKOB
MPOTEKaHUsI XUMUUYECKUX peakluuil (pas3iokeHne caxapa, B3auMOJIEUCTBUE CEPHOM KHUCIOTHI C XJIOPUAOM
Oapwus, paznoxxkenre runpokcuna mean (1) mpu HarpeBaHuu, B3auMOIEHCTBIE JKeIe3a C PACTBOPOM COIH
menu (1), m3yueHne crmoco0OB pa3aeneHus: CMecel: ¢ TOMOIIBIO MarHuTa, (PMIBTPOBAaHKE, BHINIAPHBAHHE,
JUCTWIIISIINS, XpoMaTorpadusi, MPOBEACHHWE OYUCTKUA TOBAPEHHOHM CONM, HAOIIOJCHUE W OIHCAHUE
pe3yabTaTOB MPOBEACHUS OIBITA, WIIIOCTPUPYIOIIETO 3aKOH COXPAaHEHMsI Macchl, CO3JaHHe Mojenen
MOJIEKY (IapOCTEPKHEBBHIX).

Baxneiimue npeacTaBuTeIM HEOPTaHUYECKNX BeLEeCTB

Boznyx — cmecsk razos. CoctaB Bo3ayxa. Kuciopos — anemeHT u npoctoe BemecTBo. Haxoxaenue
KHCJIOpOJia B IpUpoe, pU3nyeckre U XMMHUIECKUe cBoicTBa (peakuuu ropenust). Oxcunel. [lpumenenue
kucnopona. CrocoObl MONydyeHHMs KHCIOpoAa B J1a0OpaTOpuM W HPOMBILUIEHHOCTH. Kpyrosopot
Kucioposia B mpupoze. O30H — aJutoTponHast MOJU(HUKALIUS KHCIOPO/a.

TemnoBoit  3PPekT XUMHUYECKOW peakluu, TEePMOXUMHYECKHE YPaBHEHHSA, 3K30- H
SHIOTEPMUYECKHE peakuHu. TOIUIMBO: yroyib U MeTaH. 3arps3HEHHE BO3/1yXa, YCHWICHHE IMapHUKOBOIO
a¢ddekra, paspyiieHHe 030HOBOTO CJIOSL.

Bonmopon — snemeHT W mpocTtoe BemecTBo. HaxokaeHune Bogopoaa B Mmpupoje, GU3UUECKUe H
XMUMHYECKHE CBOICTBA, MPUMEHEHHE, CIIOcO0OB! omydeHust. Kuciotsl u conu.

MoutsipHbIit 006EM ra3oB. Pacu€Tel M0 XUMUYECKIM YPaBHEHUSIM.

®usnueckue cBoiicTBa BOAbl. Boma kak pactBopurens. PactBopsl. HacellleHHbIE U
HEHACBIIIEHHbIE pacTBOpEL. PacTBOpHMOCTh BemecTB B Bojae. MaccoBas 10 BEIECTBA B PacTBOPE.
XuMudeckue cBoicTBa BoAsl. OCHOBaHUsA. Ponb pacTBOpOB B IPUPOAE U B XKU3HU YeroBeka. Kpyrosopor
BOJIBI B IPUpO/IE. 3arps3HEeHNe MPUPOAHBIX BoA. OXpaHa U OYUCTKA MPUPOJHBIX BOI.

Knaccupukauus  Heoprammdeckux  coeamHeHuid.  Oxcuppl.  Kiaccuduxanmss — OKCHIOB:
cojeoOpasytonine (OCHOBHBIC, KHUCIIOTHBIE, aMm@oTepHble) U HecoseoOpasyromue. HomeHkinarypa
okcu1oB. Dr3nueckre u XMMHYECKHEe CBOMCTBA OKCHUIOB. [lomyuenre okcumoB.

OcHoBanns. Knaccubwukanusi oCHOBaHUI: METOYN U HEPACTBOPUMBIE OCHOBaHMsA. HoMeHKIaTypa
OoCHOBaHUI. PU3nNYecKe U XUMHUYECKHE CBOIICTBAa OCHOBaHUi. [lomyuenne ocHOBaHUH.

Kucnotsr. Kmaccudukarus kucnot. Homenkmnarypa kucnor. Pu3ndeckne 1 XUMHYECKHUE CBOMCTBA
kucinot. Psg akruHocTu MetasuioB H. H. bekerosa. [lonyueHue Kucior.

Comu. HomeHnknatypa coneil. @uszndeckue 1 XUMAYECKHE CBOMCTBaA coiiel. [lonydenue conel.

I'enernyeckas cBsI3b MEXIY KilacCaMH HEOPTaHUYECKUX COSAMHEHUM.

Xumuueckuii IKcnepumenm:



KAaueCTBEHHOE OIIPE/CICHHE COJCpKaHMA KHCIOpoJa B BO3JyXe, IOJIy4eHHE, COOHMpaHue,
pacro3HaBaHHe M M3yYCHUE CBOMCTB KHCJIOPOAA, HAOIIOAEHHE B3aUMO/ICHCTBHS BEIIECTB C KUCIOPOIOM
W yCIIOBHS BOSHHKHOBEHHUSI M MPEKpalleHnsl ToOpeHus (1okapa), O3HaKOMIIEHHE ¢ 00pa3laMu OKCHIIOB U
OMMCaHWE WX CBOWCTB, MOJy4YeHHE, coOMpaHHe, pPaclO3HABaHHE W M3Y4YCHHWE CBOHCTB BOAOpOIA
(ropenme), B3ammomelictBue Bojopoma ¢ okcugom Memud (1)  (BO3MOXXHO  HMCHONB30BaHHE
BHJICOMATEPHAJIOB), HAOTIOACHIE 00Pa3IIOB BEMIECTB KOJIMIESCTBOM 1 MOJIb, HCCIIEIOBAHNE OCOOEHHOCTEH
pacTBOpPEHMs BEILECTB C Pa3lIUYHOH PacTBOPUMOCTHIO, IPUTOTOBJIEHHE DPACTBOPOB C ONpeAcIEHHON
MaccOBOH J0JIel pacTBOPEHHOTO BELIECTBA, B3aMMOAEHCTBHE BOJIBI C METAJUIaMH (HATPUEM U KaJIbIHEM)
(BO3MOXXHO HCIIOJIB30BaHME BHJCOMATEPHAIOB), HCCIENOBaHHE OOpa3lOB HEOPraHWYECKHUX BEIIECTB
Pa3IMYHBIX KJIaccoB, HAOMIOJICHHE N3MEHEHHUS! OKPacKH MHAMKATOPOB B PacTBOpax KUCIOT M HIEJOYeH,
u3yyeHue B3amMoneicTBus okcuaa menu (ll) ¢ pacTBopoM cepHOIl KHCIIOTBHI, KHUCIOT C METalJIaMy,
peaxnuil HeWTpanu3aluy, NoJIy4eHuEe HEPACTBOPUMBIX OCHOBAHUH, BEITECHEHUE OJHOTO METaJIa APYTUM
U3 pacTBOpa COJIM, PElIEHUE 3KCIIEPUMEHTAIBHBIX 3a/1a4 10 TeMe «BakHelure kinaccsl HEOPraHn4eCKUxX
COEIMHECHUID?.

Ilepuonuyeckuii 3axkon u Ilepumoauyeckasi cucremMa xumMuueckux 3Jjementos Jl. H.
Menpeneesa. CrtpoeHue aTomMoB. XuMUuecKasi CBsI3b. OKHUCIUTEIbHO-BOCCTAHOBHTEIbHbIE
peakuuu

IlepBble MOMBITKM KJACCHU(UKAIMM XUMHUYECKUX 3JeMeHTOB. lloHsTHEe 0 rpymnmax CXOOHBIX
3JIEMEHTOB (ILENIOYHbIE M ILIEJIOYHO3EMENbHBIE METaJUIbl, TaJIOTEHbl, MHEPTHBIE TIa3bl). DJIEMEHTHI,
KOTOpbIe 00pa3yroT aM(pOTepHbIE OKCUABI U THAPOKCHIBI.

Ilepuonnueckuii 3akoH. Ilepuonnueckas cucrema xumudeckux aieMeHToB [[. M. MeHnneneesa.
Kopotkonepuognas u mmaHONIEproAHas (hopMbl [leproamdeckoil cHCTEMBI XUMHUYECKHUX 3JIEMEHTOB /.
N. Menpneneesa. Ilepuoasl u rpynnsl. @U3HYECKUN CMBICH IOPSAIKOBOTO HOMEPA, HOMEPOB IIEPUOJA U
TPYINIIBI 3JEMEHTA.

Crpoenue atomoB. CoctaB aTtoMHbIX siaep. M3otombl. OnexkTponbl. CTpoeHHE 3JICKTPOHHBIX
obomodek aromoB mepBbix 20 xmmmdeckux dnmeMmeHToB [lepmommueckoit cucremsl . Y. MeHneneesa.
XapakTepuCcTUKa XMMHUYECKOIO 3JIEMEHTa I0 €ero mnojoxeHuro B Ilepuommueckoit cucreme JI. M.
Meneneesa.

3aKOHOMEPHOCTH HM3MEHEHMs paguyca aTOMOB XHMHYECKUX JJIEMEHTOB, METAJUIMYECKUX H
HEMETAJNIMYECKUX CBOMCTB 110 IPYIIaM U NEpUoaaMm.

3uauenue [lepuoanueckoro 3akoHa u Ilepronndeckoit CHUCTEMbl XUMHYECKHX 3JIEMEHTOB IS
pa3BuTus Hayku U npaktuku. [. V1. MenaeneeB — yu€HbIN U rpakIaHUH.

Xumnueckast cBsi3b. KoBajeHTHas (MOJISIpHAs W HENOJSAPHAst) CBSA3b. DJIEKTPOOTPHLATENLHOCTD
XUMHYECKHUX dJIEMEHTOB. MoHHAs CBS3b.

Crenenp okucieHus. OKHCIMTEIBbHO--BOCCTAHOBUTENbHBIE peakuuu. llpouecchl OKUCIEHHS H
BOCCTaHOBJIEHUS. OKUCITUTEIN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenn .

u3ydyeHue o0pa3loB BEIIECTB METAIOB M HEMETAJUIOB, B3aWMOJEHUCTBUE THIAPOKCHIA ITMHKA C
pacTBOpaMH KHCJIOT U ULIEJIOYEH, NMPOBEAECHUE OIBITOB, WILIIOCTPHUPYIOLIMX MPUMEPHl OKHCIUTEIbHO-
BOCCTaHOBUTENBHBIX peakluil (rOpeHne, peakluy Pa3IoKeHUs, COeTUHEHUS).

Mesxicnpeomemmuule ceasu

Peanuzanusi MeXIpeqMETHBIX CBSI3€H NMpPU M3YYEHHHM XUMHH B § Kilacce OCYIIECTBIISIETCS depes3
UCIIOJIb30BaHME KaK OOIINX €CTECTBEHHO--HAYUHBIX [MOHATHH, TAK U MOHATHH, SIBJISIOLIUXCS] CHCTEMHBIMHU
JJ1d OTACJTIBHBIX NPEAMETOB €CTECTBCHHO--HAYYHOT'O [IUKJIA.

OOme ecTeCTBEHHO--HAY4YHbIE MOHATHS: HAy4HBIH (aKT, TUIOTE3a, TEOpHs, 3aKOH, aHaJM3,
CHHTE3, KiaccupUKaluus, NepUOAUYHOCTh, HAOIIONEHHE, HKCIEPHUMEHT, MOJEIMPOBaHHE, H3MEPEHHE,
MOJIEJb, ABJICHHE.

®dusuka: MaTepusi, aToM, 3JIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIM]I, U30TOIIbI, PaJIUOAKTUBHOCTb,
MOJIEKyJa, BJEKTPUYECKUIl 3apsii, BEIIeCTBO, TeNo, 00bEM, arperaTHOe COCTOSIHME BEIEeCTBa, ras,
(bu3MYECKUE BEJUYNHBI, €AUHHUIBI H3MEPEHHS, KOCMOC, IJIaHeThI, 3BE3/1b1, COJTHIIE.

buonorus: porocunres, nprxanue, 6mocdepa.

l'eorpadus: atmocdepa, rumpocdepa, MHHEpaibl, TOPHbIE MOPOIBI, IOJE3HBIE HCKOMAEMBbIE,
TOIJINBO, BOJHBIE PECYPCHI.



9 KJIACC

BemecTBo H XMMHYeCKasi peakuus

Ilepnonnueckuii 3akoH. Ilepuonnyeckas cucrema xumuueckux snemeHtoB JI. M. Menpaeneesa.
CrpoeHue atomMoB. 3aKOHOMEPHOCTH B M3MEHEHMHM CBOWCTB XHMHYECKHX 3JEMEHTOB IEPBBIX TPEX
NEepUOJOB, Kalus, KajdbLUs M HUX COEAUHCHHH B COOTBETCTBHM C IIOJIOKCHHEM JJIEMEHTOB B
Tlepuonuueckoil cucTeMe U CTPOEHUEM UX aTOMOB.

CrtpoeHue BemecTBa: BUIbl XMMHYECKOW CBSI3U. THIBI KPUCTAIUIMUECKUX PEUIETOK, 3aBUCUMOCTh
CBOICTB BellleCTBa OT TUMA KPUCTAJUIMYECKON PEIIETKHA U BUIa XUMUYECKON CBSI3HU.

Knaccndukanuss 1 HOMEHKJIaTypa HEOPraHWYECKUX BEIIECTB. XHMHYECKHE CBOICTBA BEILECTB,
OTHOCSIIIMXCS K  pa3idMyHBIM  KjlaccaM HEOpPraHWYEeCKHMX COEIMHEHHWM, TIeHeTHdYecKas CBA3b
HEOPraHWYECKUX BEIIECTB.

Knaccupukanuss XUMHUYeCKHX peakuuid IO pa3IuyHbBIM MpU3HaKaM (IO 4YHUCIy M COCTaBy
YUYaCTBYIOIIMX B PEAKIMW BEIIECTB, MO TEIIOBOMY 3((deKTy, M0 HU3MEHEHHUIO CTENeHel OKHCICHUS
XUMHAYECKHX 3JIEMEHTOB, 10 OOpaTHMOCTH, MO YYacTHUIO KaTauu3aTopa). DK30- U JHAOTEPMHUYECKHE
peaKnuu, TEPMOXUMHIECKHUE YPABHEHHUS.

IlonsaTne o CKOpOoCcTH XUMHYeCKOM peakiuu. [loHsTHe 00 O0OpaTHMBIX W HEOOPaTHMBIX
XUMHUYCCKUX PECaAKIUAX. IlonsiTHE O TOMOI€HHBIX H FETCPOrCHHBIX PpCaKIHAX. IlonsiTHe 0 kartanmse.
[lonsTe O XHMMHYECKOM paBHOBecUH. PDAKTOPbBI, BIUSIOIIME HA CKOPOCTh XMMUYECKOM peakuuu MU
MOJIOKECHNUE XMMHUYIECKOTO PABHOBECHSI.

OKHUCIINTEIBHO-BOCCTAHOBUTEIIHLHBIE pCaKkuuu, 3JI€KTpOHHBII>'I Gaﬂch OKHUCIHUTECIBHO-
BOCCTaHOBUTENbHON peakunu. CocTaBlieHHEe YpaBHEHUIN OKUCIUTEIbHO--BOCCTAHOBUTENBHBIX pEakiuil ¢
UCIIOJIb30BaHUEM METOJa JJIEKTPOHHOro OajaHca.

Teopus 3MEKTPOTUTHICCKON JUCCOIMAIMU. DICKTPOIUTHI U HEANEKTPOIUTH. KaTHOHBI, aHHUOHEI.
MexaHu3M Aucconrany BCUICCTB € pa3jIMYHbBIMU BUIAMH XuMu4eckoi cBsi3u. CTereHb Jucconuanmm.
CunbHbIE U c1a0ble 3JCKTPOIIHTHL.

Peaknmm moHHOTrO OOMEHa. YCNOBHS TPOTEKaHWsS pEaKIWid HOHHOTO OOMeHa, TONHBIE U
COKpauI€éHHble HMOHHBIE YypaBHEHHs peakuuii. CBoWHCTBa KHCJIOT, OCHOBaHHMH M coileld B CBeTe
NpEACTaBICHUH 00 AIEKTPOTUTHYECKON nucconmanyu. KadecTBeHHBbIE peakuuu Ha HOHEL. [loHsATHE O
TUAPOIU3E COJIEH.

Xumuueckuii Ikcnepumenn .

03HaKOMJIEHHE C MOJIEISIMA KPUCTAIUIMYECKUX PEIIETOK HEOPTraHWYECKUX BEIIECTB — METAIJIOB U
HeMeTaysioB (rpaduTa W anMmasa), CIOKHBIX BEIIECTB (XJIOpHIA HATpPHUs), UCCIEIOBAHUE 3aBHCUMOCTH
CKOPOCTH  XHMHYECKOW peakmuu OT  BO3ACHCTBUSL  Pa3NUuYHBIX  (aKTOpPOB, HCCIEIOBAaHHUE
3JIEKTPONPOBOJTHOCTH pPACTBOPOB BEIIECTB, IIpoIllecca JUCCOIMAIMM KHCIOT, IIeJo4Yell u conel
(BO3MOXXHO HCIIOJIB30BaHKE BHJEO MAaTEPHUAIOB), HPOBEICHUE OMNBITOB, WJUIIOCTPUPYIOLIUX HPU3HAKH
HPOTEKAHMsI PeakKiMii HOHHOro oOMeHa (0Opa3oBaHME OCajKa, BIACICHHE Ta3a, 00pa3oBaHHE BOJBI),
OIIBITOB, WIIOCTPUPYIOIIUX ITPUMEPHLI OKHUCIIUTCIIbHO-BOCCTAHOBUTECIIbHBIX peaKuHﬁ (ropeHHe, pCaKkuuun
pa3ioXKeHHs, COeAMHEHHs), paclo3HaBaHWE HEOPTraHWMYECKHWX BEIIECTB C IOMOINBI0 KadeCTBEHHBIX
peaxnuii Ha HOHBI, PELLICHUE IKCIIEPUMEHTAIBHBIX 3a1a4.

HemeTanbl m X coequHeHUs!

OOmast xapaktepucThka ranoreHoB. OCOOCHHOCTH CTPOCHHUS aTOMOB, XapaKTEpHbIE CTENeHH
okucnenus. CtpoeHne u Qpu3nyeckue CBOMCTBA MPOCTHIX BELIECTB — I'aJOr€HOB. XMMUYECKUE CBOICTBA
Ha pUMepe XJiopa (B3auMOAEHCTBHE C METAIUIAMHU, HEMeTalIaMH, 1enodamu). Xmnoposoxopos. ComsHas
KHCJIOTa, XMMHYECKHE CBOICTBa, MOJy4YeHHE, NpUMeHeHHe. JleficTBHe XJjopa M XJOpPOBOAOpOJa Ha
OpraHu3M yesioBeka. BakHeHine XJIopuasl U UX HaX0XKACHUE B IPUPOJIE.

OObmas xapakrepuctika 31eMeHToB VIA-rpynmel. OcoOeHHOCTH CTPOSHHS aTOMOB, XapaKTEePHbIE
crenieHn okucieHna. CTpoeHne W (U3NYECKHe CBOWCTBA MPOCTHIX BEIIECTB — KHUCIOPOJAa M CEpHI
AmtoTponiHble MoaudHKaIMA KHCIOpPOJAa U Cepbl. XUMHUYECKHe cBoiicTBa cepol. CepoBoaopon,
CTpoeHHe, (QHU3MYeCKHe M XUMHUYecKHe cBOHCTBa. OKCHABI Cephl KaK MNPEACTABUTEIM KHCIOTHBIX
okcuoB. CepHasg KucioTa, PU3NYECKHEe W XMMHYECKHE CBOWCTBa (0OIIMe Kak MpEeACTaBHTENS Kiacca
KHCTIOT ¥ crnernuduueckne). XUMHUECKHE PEakiuH, JeKallne B OCHOBE MPOMBIIUIEHHOTO Crocoda
MOJTy4eHUs] CepHOM KHUCHOThL. IlprMeHeHue cepHOil KuCIOTh.. CONMM CEpPHON KHUCIOTHI, KaueCTBEHHAas
peakuusi Ha cynbdaT-uoH. HaxoxaeHnue cepbl U €€ COCAMHEHHUH B MPHUPOJE. XUMHUYECKOE 3arpsi3HEHUE
OKPY’KaIOIIeH Cpelbl COCTUHEHUSMU Cephbl (KUCIOTHBIE MOXIH, 3arpsS3HEHHE BO3AyXa W BOJOEMOB),
CIIOCOOBI €T0 MPeI0TBPAIICHNS.



OO61mmas xapakTepucTuka 31eMeHToB VA-rpynmbl. OCOOCHHOCTH CTPOSHHUS aTOMOB, XapaKTePHBIC
CTENCHN OKHCICHHS. A30T, PacCHpOCTpaHEHHWE B NpHUpoAe, (U3MUECKHe M XHMHUYECKHE CBOWCTBA.
KpyroBopot azora B mpupone. AMMHaK, ero (U3MUECKHE M XWMHUYECKHE CBOMCTBA, MOJy4YeHHE H
npumenenue. Conu aMMOHHMS, UX (U3UYECKHME M XMMUYECKHE CBOWCTBA, MpuMeHeHHe. KauecTBeHHas
peaknus Ha HOHbI aMMOHMS. A30THas KHCJIOTa, €€ IMoiaydeHue, (hu3ndeckue M XMMUYECKHEe CBOICTBa
(oOmrue Kak MpeacTaBUTENS Kiacca KUCIOT M crnernududeckne). Mcmoiap3oBaHWEe HUTPATOB W COJICH
aMMOHHMSI B KayecTBE MHUHEPAIBHBIX YyOOOpeHHi. XHUMHUECKOE 3arpsi3HEHHE OKpYKarollell cpeabl
COCIVHEHMSIMH a30Ta (KHCJIOTHBIE MOXKIOM, 3arps3HEHHE BO3AyXa, HO4YBbl U BomoémoB). docdop,
ajutoTportHeie Mogudukanuu Gocdopa, pusndeckne m xumudeckue cBoiictBa. Okxcun docdopa (V) m
¢dochopHast kucnora, pusndeckue U XMMHUYECKUE CBOWCTBa, moiydeHue. McmonszoBanue ¢ocdatoB B
Ka4eCcTBE MUHEPAIBHBIX yI0OPEHHIA.

Ob6mas xapakrepucTtrka meMeHToB |V A-rpynmel. Oco0eHHOCTH CTPOEHUSI aTOMOB, XapaKTepHBIE
CTETIEHN OKHCJICHUS. YTIIEpO, auIOTPOIHbIE MOANDUKAIINN, PACTIPOCTPaHEHHE B IPUPOIE, (PU3UIECKUE
U XUMHUYECKHe cBoiicTBa. Apncopbuus. Kpyrosopor yriepoma B mpupone. OKcuisl yriepoaa, HX
¢bu3nuecKkue ¥ XMMUYECKHUE CBOWCTBA, IEHCTBUE HA JKMBbIE OPraHU3MBbI, IOIyY€HHE M IPUMEHEHHE.
DKoJorHYecKre MpoOJIeMbl, CBSI3aHHBIE ¢ OKcHIoM yriepona (1V), rumoresa riao0anbHOTO MOTETUICHUS
KJIMMaTa, TAPHUKOBBIA 3PQeKT. YToNbHas KACIOTa U e€ COH, UX (PU3NUECKIEC H XUMHUYECKHE CBOICTBA,
Nojy4ueHue u npuMeHeHue. KauecTBeHHast peakiusi Ha kKapOoHAT-HOHBI. Vcnonp3oBaHue KapOOHATOB B
OBITY, MEAULIMHE, TPOMBILTICHHOCTH U CEJIbCKOM XO03sICTBE.

IlepBoHauanbHBIC MOHATHS 00 OPraHUYECKHX BEIISCTBAX KaK O COCAMHEHHUSIX yriiepoia (MeTaH,
9TaH, 3TUIICH, alleTUJICH, 3TaHOJ, TIULEPUH, YKCYCHast KUCIoTa). [IpupoiHble HCTOYHUKHN YTIIIEBOJOPOI0OB
(yronms, mpupomHBIA Tra3, HE(PTH), MPOAYKTH UX TmepepaboTku (OeH3WH), UX pOIb B OBITY H
IMPOMBIIIIJICHHOCTH. ITonsatue o 6I/IOHOFI/I‘ICCKI/I BaXXHBIX BCIICCTBAX: JXUPaAX, GCJ'IKaX, yriieBogax — M HUX
POJIH B )KM3HU UYesioBeKa. MaTepualibHOe €JUHCTBO OPTaHUUECKUX M HEOPTaHHYECKUX COCTUHEHUH.

Kpemunii, ero ¢usndeckre W XUMHYECKHE CBOWCTBA, MONydeHHe M mpuMeHeHne. CoeanHeHUs
kpemHHUs B mpupoge. OOmme mpencraBieHuss o0 oxcume kpemHus (IV) m KpeMHHEBOW KHCIOTE.
CI/IJ'H/IKaTI)I, HUX HUCIIOJIB30BAaHUC B 6bITy, B INPOMBINIJICHHOCTH. Baxneimniue CTPOUTCIIbHBIC MAaTCPpUAJIbI:
KepaMHKa, CTEKJIO, IIEMEHT, OCTOH, keje300eToH. [IpoOiaemMbl 0E30MacHOrO0  HMCIIOJL30BaHUS
CTPOUTEINIbHBIX MaTEPHUAJIOB B IOBCEIHEBHOM XKHU3HH.

Xumuueckuii Ikcnepumenn .

u3yyeHne oOpas3loB HEOPraHWYECKUX BEIIECTB, CBOWCTB COJSIHOM KHUCIOTBI, MNpPOBEICHHE
KayeCTBEHHbIX pEakIMid Ha XJIOPUI-WOHBI M HAOJIOACHHE NPU3HAKOB HX TNPOTEKAHMS, OIIBITHI,
oTpakaromue (U3MYecCKHe M XHUMUYECKHE CBOICTBA TaJlOr€HOB W MX COEIMHEHUH (BO3MOXKHO
UCTIOJIb30BaHME  BWJIEOMATEpUANIOB), O3HAKOMJICHHE C o00pa3liaMd  XJOpPHIOB  (TaloreHHIIOB),
03HAKOMJIEHHE C 00pa3LaMH Cepbl U €€ COeTUHEHUSIMU (BO3MOXKHO HCIOJIb30BaHHE BHAEOMAaTEpHAalOB),
HaOJroeHne mpouecca oOyriMBaHUs caxapa IoJ JeHCTBHEM KOHLEHTPHUPOBAHHOM CEPHOW KHCIOTHI,
U3y4YeHHE XUMHUYECKUX CBOWCTB pa30aBlIeHHOHN CEpPHOW KHUCIIOTHI, IPOBE/ICHUE KAYECTBEHHOHN peakiuy Ha
cynab(ar-uoH W HaOMIo/IeHHE TpuU3HaKa e€ MPOTEeKaHUs, O3HAKOMIICHHE ¢ (U3MUECKHMMU CBOHCTBAMH
asora, pocdopa u ux coenuHEeHNUH (BO3MOKHO HCIOJIBb30BAaHUE BHIEOMATEPHAIIOB), 00pa3liaMHi a30THBIX
u GochopHBIX yIOOpEHU, TONydeHHe, cOOMpaHHe, paclo3HaBaHWE M W3YyYEHHE CBOWCTB aMMHUAKa,
NpOBeJIeHNE KAueCTBEHHBIX peakiuii Ha HOH aMMOHUS M (ocdar-HOH W H3ydUeHHE NPHU3HAKOB HX
NPOTEKaHUs, B3aUMOACHUCTBHE KOHIIEHTPUPOBAHHOW a30THOH KHCJIOTBI C MeIbl0  (BO3MOXKHO
WCIIOJIb30BaHUE BUACOMATEPHANIOB), U3YUYE€HHE MOJENEH KPHUCTAUIMYECKHX PEIETOK aiMasa, rpadura,
¢bymnepeHa, 03HAKOMIIEHHE C TIPOLIECCOM aJICOPOIIUH paCTBOPEHHBIX BEIIECTB aKTHBUPOBAHHBIM YIIIEM H
YCTPOMCTBOM NPOTUBOra3a, MoJydeHue, cCoOOMpaHue, paclo3HaBaHue U M3YUEHUE CBOMCTB YTJIEKHCIIOTO
rasa, MpoBE/JICHNE KaYeCTBEHHBIX peaklUuil Ha KapOOHAT M CHWJIMKAT-HOHbI M W3yYeHHE MPHU3HAKOB HX
IIPOTEKaHMA, O3HAaKOMJICHHEC C HpOZIyKHHeﬁ CUJIMKATHOM ITPOMBIIIJIICHHOCTH, peuICHue
OKCIICPUMECHTAIIBHBIX 3a1a4 110 TEMC «BaxxHelmune HeEMETAaIIBI M UX COCANHCHUS.

MeTanibl 4 UX COeAUHEHUS

O61ua5[ XapaKTCpUCTUKa XUMUUYCCKUX BJIEMCHTOB — MCTAJIJIOB Ha OCHOBAHUM HX IIOJIOKCHUA B
Ilepnogmueckoit cucteme xumudeckux 3meMeHToB J[. M. MennmeneeBa u ctpoeHus atomMoB. CTpoeHme
MeTajuioB. MeTtannuueckasl CBA3b W METaUTMYECKas: KpUCTAUTMUECcKasl peméTka. DJIEKTPOXUMUUYECKUI
psan HanpspkeHud MetaiioB. Dusnyeckue M XMMHYECKHME CBOMCTBAa MeTauloB. OOmIue crocoObl
MOJy4YeHUs] MeTauioB. [IoHITHE O KOPPO3UHM METAIJIOB, OCHOBHBIE CITOCOOBI 3alllUTHl UX OT KOPPO3HHU.
Crnagsl (CTamnb, YyTyH, AIOPATIOMUHHNA, OPOH3a) U UX MPUMEHEHHE B OBITY ¥ POMBIIIJIEHHOCTH.



[lenounble MeTanibl: NojiokeHue B llepuommnueckoil cucrteMe XMMHUYECKUX anemeHToB [JI. .
MenzeneeBa, CTpO€HHE UX aTOMOB, HaXOXKJIeHHE B mpupoae. Pu3nveckne U XUMHUYECKHe CBOMCTBa (Ha
npumepe HaTpus U Kanus). OKCUIIBI U TUAPOKCUIBI HATPUS U Kaius. [I[puMeHeHue meI0uyHbIX METaIOB
U UX COCIUHCHUM.

[IlenouHo3emMeNnbHbIE METAJIBI MarHuid M KallbIUi: mojoxkeHue B Ilepuoaudeckoit cucrteme
xuMHuueckux sneMenToB JI. 1. MenneneeBa, CTpoeHUE UX aTOMOB, HaXOX/JeHHUE B Npupojae. Puzndeckue
Y XMMHUYECKHE CBOWCTBA MarHvs W Kajblus. BaxkHeilmme coennHeHus Kajblusi (OKCHA, THIPOKCHI,
conn). JKEcTKoCTh BOBI U CIIOCOOBI €€ yCTpaHEHUSI.

AnmtoMmunuii: nonoxxenue B Ilepuoandeckoit cucteMe xumudeckux snemeHToB JI. . Menneneena,
CTpOEHHE aToMa, HaxoXJAeHue B mpupoae. DPu3MUecKHMe M XUMHUYECKHE CBOICTBA alIOMUHUS.
Am¢oTepHbIe CBOHCTBAa OKCUAA U TUAPOKCUIA aTFOMHUHUSL.

Kenezo: nonoxenue B Ilepuoaudeckoit cucrteme xumuyeckux asnementoB JI. Y. Menneneena,
CTpOEHHE aToMa, HaxoxJeHue B mnpuponae. dusnueckne M XUMHUYECKHE CBOIcTBa xkeneza. OKcuupl,
runpokcuasl 1 conu xxenesa (1) u xenesa (I11), ux cocras, cBoiicTBa 1 MOTy4CHHE.

Xumuueckuii IKcnepumeHm:

O3HAKOMIIEHHE C 00pas3laMH METAJIOB M CIUIABOB, WX (DM3MYECKUMHU CBOWCTBAMH, H3ydeHHUE
pe3ybTaTOB KOPPO3WH METAJUIOB (BO3MOXKHO HCIIOJB30BAaHUE BHIEOMATEPHUAIOB), OCOOCHHOCTEH
B3aMMOJICHCTBUS OKCHIA KalbIIUS U HATPUS C BOMOHM (BO3MOXKHO WCIIOJIB30BAHHE BHEOMATEPHUAJIOB),
WCCIIEJOBAaHNE CBOWCTB JKECTKOM BOABI, IIpoOllecCa TOPEHHS JKelle3a B KHUCIOpoae (BO3MOXKHO
WCIOJIb30BaHUE BHJICOMATEPHUAJIOB), IPU3HAKOB MPOTEKAHHU Ka4eCTBEHHBIX peakluil Ha MOHBL: MarHus,
KaJIbIUs, aIFOMHUHUSA, MHKA, xkene3a (1) u xenesa (111), meau (1), HaOnrOACHNUE M ONTUCAHKE TIPOIIECCOB
OKpalIMBaHUs IUTAMEHW WOHAMH HATpHUsA, Kalusid W KanblOusd (BO3MOXKHO  HCIIOJIB30BaHUE
BUJICOMATEPUAIIOB), HCCIICAOBaHNE aM(DOTEPHBIX CBOMCTB THAPOKCHIA AIOMUHHS U THAPOKCHAA IIMHKA,
PCHICHUEC SKCIICPUMCHTAJIBHBIX 3a/1a4 110 TEME «Baxkneiinme MeTanabl U UX COCANHCHUS.

XuMus 4 OKpY:KalUas cpeaa

BemecTBa 1 MaTrepuansl B MMOBCETHEBHOW KM3HH YeJIOBEKa. be3omacHOe NCIOIB30BaHME BEIIECTB
Y XUMHYECKHX peakiuii B ObITY. [lepBas moMOIIb IPH XUMHUYECKUX 0XKOTaX U OTPABJICHUSX.

XUMHYecKoe 3arpsi3HEeHHe OKpy)Kamolled cpenbl (mpenenpHas JOMyCcTHMas KOHIEHTPALUs
BemiecTs, Aanee — [1JIK). Poxp xumun B pemmreHun SKOIOTHYECKUX MPoodIIeM.

Xumuueckuii sIxcnepumenm:

U3y4YeHHe 00pa3loB MaTepHAIOB (CTEKIIO, CIIaBbl METAILIIOB, MMOJIMMEPHBIE MAaTEPHAIbI).

Mescnpeomemmusie ceazu

Peanm3zamus MexXnpeaMETHBIX CBS3€H NMPH M3YYeHWH XUMHUHM B 9 Kilacce OCYIIECTBISIETCS Yepes
HUCIIOJIB30BaHUE KaK O6IIII/IX €CTCCTBCHHO-HAYYHbIX HOHS[THI>'I, TaK U HOHHTI/II71, ABJIIOINUXCS CUCTEMHBIMUA
JUTSL OTACITBHBIX MTPEIMETOB €CTECTBEHHO--HAYYHOTO IIHKJIA.

OO0mue ecTeCTBEeHHO-HAy4YHBbIC TOHATHS: HAYYHBIM (akT, TUIIOTe3a, 3aKOH, TEOpHs, aHalu3,
CHHTE3, KiaccupUKalus, NepHOAUYHOCTh, HAOIIO/IEHHe, IKCIIEPUMEHT, MOJCIMPOBAHUE, H3MEpEHNE,
MO/IEIb, SIBIICHNE, TAPHUKOBBIN AP PEKT, TEXHOIOTHS, MATCPHAIIBI.

®dusuka: Matepusi, aToM, dJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIIU, U30TOIIBI, PAJHOAKTUBHOCTS,
MOJIEKYJa, OJCKTPUUYECKHH 3apsij, NPOBOJHUKH, TOIYHNPOBOJAHUKH, JTUIJICKTPUKH, (OTOIIIEMEHT,
BEIIECTBO, TeNO, OOBEM, arperaTHoe COCTOSHUE BEIIeCTBa, Tra3, pacTBOpP, PacTBOPUMOCTH,
KPUCTAJUTMYECKAsT PEMIETKA, CIUIaBbl, (DU3WUYECKUE BEIUYHMHBI, EAMHWIGI W3MEPEHHs, KOCMHYECKOe
MIPOCTPAHCTBO, TUIaHETHI, 3BE3/Tb1, COlHIIE.

buonorust:  gortocuHTe3, aApixaHue, Ouocdepa, DdKOocUCTEMa, MHUHEpPAIbHBIE YIOOpEHMUS,
MHUKPO3JIEMEHTBI, MAaKPOAJIEMEHTHI, ITUTATEIbHEIE BEIECTBA.

l'eorpadus: atmocdepa, ruapocdepa, MHHEpaibl, FOPHbIE IMOPOIBI, IOJE3HBIE HCKOIAEMBIE,
TOIUIUBO, BOJHbIE pecypcesl.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHMSA IIPOIT'PAMMBI IO XMMHUHU HA YPOBHE
OCHOBHOI'O OBILIET'O OBPA3OBAHUA

B nemom pesyneraTtel ocBoeHms oOydatomumucs ¢ 3I[IP ygeOHoro mpemmera « XUMHS JOIKHBI
COBHAJaTh C pe3ysbTaTaMu paboueil mporpaMMbIOCHOBHOrO o01ero oopasoBanus. Hanbonee 3HaunMbIMu
ABJISIFOTCA:

JIMYHOCTHBIE PE3YJIBTATbBI

MOTHUBAIIHS K O0OYUYCHUIO ¥ IeNIeHANPABICHHOW O3HABATEIHLHOM JIESITEIbHOCTH; YCTAHOBKA Ha

OCMBICJICHUE JIMYHOT'O OMbITa, HAOIFOJACHUN 32 XUMHUYECKUMHU IKCTICPUMEHTAMU;

OpHCHTAIlMS Ha TpaBWiia WHAWBUAYAIHLHOTO M KOJUIEKTUBHOTO OE30MACHOrO0 TOBEACHUS TpHU
B3aMMO/JICHICTBUH C XUMHUUECKUMH BEIIECTBAMHU U COSTMHCHUSMU;

MPAaKTHYECKOEe M3YYCHHE MPOQECCUil U TpyAa Pa3iIMyHOro Poja, B TOM YHCIE Ha OCHOBE NMPUMCHCHUS
M3y9aeMOr0 MPEeAMETHOTO 3HAHUSA (HapuMep, JIA0OPaHT XUMHYECKOTO aHAIIN3A);

yBa)XEHHUE K TPYLy U pe3ysIbTaTaM TPYJOBOH EATEIbHOCTH,;

TOTOBHOCTh K OCO3HAHHOMY ITIOCTPOCHMIO AajbHENIE! HHANBUAYAIbHON TPAEKTOPUH 00pa30BaHMS Ha
OCHOBE OPHEHTHPOBKH B Mupe npodeccuii u npodecCnoHaNbHBIX NPEANOYTEHUH, YBAXKUTEIBHOTO OTHOIICHHS
K Tpy#y,

OCO3HaHME CBOETO IOBEJCHUS C TOYKM 3pEHHsS ONACHOCTH WM Oe30MacHOCTH I cebs WU Uit
OKPY’KaroIuX;

OCHOBBI JKOJIOTUYECKON KYJIbTYpbl, COOTBETCTBYIOIIEH COBPEMEHHOMY YPOBHIO 3KOJIOTHYECKOTO
MBILICHHUS, TPUOOPETEHHWE OIBITa JKOJIOTMYECKH OPHUCHTUPOBAHHOW MPAKTUYECKOW JESATEIBHOCTH B
XKHU3HEHHBIX CUTYalHsX;

OCO3HAHHE IOCIEICTBUA M HENPHUATHE BPEOHBIX NPHUBBIYEK (YHOTpeOJICHMS ajKOrojsi, HApKOTUKOB,
KYPEHHUs) ¥ UHBIX (hOpM BpeJia sl PU3NIECKOTO U IICUXMUECKOTO 3710POBbS;

NPUHATHE PEIIEHUH B JKU3HEHHOW CHUTYyallMM Ha OCHOBE IEpPEHOCAa IOIYyYEHHBIX B Xone OOy4YeHHs
3HaHWH B aKTYyaJIbHYIO CUTYaIUIO0, BOCTIONHATH Ie(UIUT HHPOPMALINY;

TOTOBHOCTh OTOMpaTh M HCIOJB30BaTh HYKHYI0O HH(POPMALMIO B COOTBETCTBUM C KOHTEKCTOM
JKU3HEHHOU CUTYALUH.

METAHNPEJIMETHBIE PE3YJIBTATBI

Ogiaanenue YHuBEpPCAJAbHbIMHU yqeﬁnban NO3HABATEJAbHBIMHU JeHCTBUSIMH:

BBISIBJISITH IPUYMHBI U CIICJCTBHS IPOCTHIX XUMHUCECKUX SIBJICHHIA;
OCYIIECTBJISATh CPABHEHHUE, KJIACCH(PUKAIIMIO XMMHUECKUX BEIIECTB 10 3aJaHHBIMOCHOBAHUSAM U
KPUTEPHSIM JIJTSl YKa3aHHBIX JIOTHUECKHUX OTepalinii;
CTPOUTH JIOTHUYECKOE CYKJCHHUE MOCTIE MPEIBAPUTEIHHOTO aHATTN3a, BKITFOUAIOIIEeyCTAHOBICHHUE
MPUYUHHO-CJICJICTBCHHBIX CBS3CH;
BBISIBIISITH JIePUINATHI HHPOPMAITUH, JIAHHBIX, HEOOXOTUMBIX JUIS  peIICHHUS
MOCTaBJICHHOH 33124,
peoOpa3oBbIBaTh MH(MOPMALIHMIO M3 OJHOTO BUA B JAPYroi (Tabiuily B TEKCT U Ip.)
CO3/1aBaTh, MPUMEHITHh U NMPEOOPA30BHIBATH 3HAKK U CUMBOJIBI, MOJICTTH U CXEMBI JJIs peIlieHHUs YIeOHBIX
Y MO3HABATENBHBIX 337124 C TOMOIIIBIO MEIArora;
C TIOMOIIBIO TIEJarora MPOBOAMTh XMMUYECKUI OIBIT, HECIIOXKHBIN SKCIIEPUMEHT, I YCTaHOBJICHHS
0COOCHHOCTEH 00beKTa U3YUCHHUS, IPUIMHHO-CJICICTBEHHBIX CBSI3CiH 3aBUCUMOCTEH 00BEKTOB MEX Ty CO00ii;
C TOMOIIBIO TEJarora Wik CaMOCTOATENBHO (DOPMYIMPOBaThH O0OOOIIEHUS W BBIBOJBI 10 Pe3yJIbTaTaM
MIPOBEJICHHOTO HAOIIOACHHUS, OIIBITA;
MIPOrHO3UPOBATH BO3MOYKHOE Pa3BUTHE XMMHUYECKUX MPOIIECCOB U X MOCJICACTBUS;
MCKaTh WK OTOMpaTh MHGOPMAIMIO MM JaHHBIC M3 UCTOYHMKOB C YUETOM MPEAJIOKECHHON yueOHOH
3aJla4¥ U 33JJaHHBIX KPUTEPHEB.

OBiaanenue YHuBEpPCaAJAbHBIMHU y'—lGGHLIMI/I KOMMYHHMKATUBHBIMH JAeliCTBHSIMU:

OpraHu30BbLIBATH yqe6H0e BSaHMOﬂeﬁCTBHe B rpyimrie (OHpe,[[eJ'IHTB O6H.[I/Ie ey, pacupeaciiaTb poJiu,

JIOTOBapUBaThCA APYT C APYTOM U T. 1.).
C TIOMOIIBI0 TEJarora WM CaMOCTOSITENIbHO COCTAaBIATh YCTHBIE M THCBMEHHBIE TEKCTBHI C



HCIIOJIb30BAHUEM WILTIOCTPATUBHBIX MaTEPUANIOB ISl BBICTYIUICHHUS TIepeay IuTOPUCH;

OpPTraHU30BBIBATh YI4COHOE COTPYIHUIECTBO U COBMECTHYIO JISATEIIEHOCTD C YUUTEIIEM U CBEPCTHUKAMU;
paboTaTh MHIWBUAYaJIbHO W B TpYyMIE: HaXOAWTH OOIIee pelIeHne M pa3pemaTh KOH(GIMKTH Ha OCHOBE
COTJIACOBAHMSI MTO3UITNI U ydeTa HHTEPECcOB; (OPMYyITHUPOBATh, APTYMEHTHPOBATH I OTCTanBaTh CBOE MHEHHE;

OIICHMBATh Ka4yeCTBO CBOETO BKJaJa B OOIIMI MPOIYKT, IPUHUMATh U Pa3lCisaTh OTBETCTBEHHOCTH U
MIPOSIBIISITH TOTOBHOCTB K MPEIOCTABICHUIO OTYETA Iepe T TPYIIIOH.

OBiaeHHe yHUBEPCAJIbLHBIMH YY€OHBIMH PeryISITUBHBIMHU J€HCTBUSIMH:

00HapyXHBaTh ¥ HOPMYIUPOBATH YIEOHYIO MPOOIEMY, ONPEACIATh LeTbY4eOHOH NesITeIbHOCTH;

BJIa/IeTh OCHOBaMHU CaMOKOHTPOJI, CAMOOLEHKH, MPUHATHS PEUIEHUH W OCYLIECTBIEHUS OCO3HAHHOTO
BBIOOpPA B yueOHOI 1 TIO3HABATEIHHOMN IEATEIbHOCTH;

COOTHOCHUTh CBOW JIEHCTBHS C IUIAHUPYEMBIMH pe3yJIbTaTaMH, OCYIIECTBISATH KOHTPOIb CBOEH
JeSITENIBHOCTH B MpOLiecce JOCTIKEHHS pe3ysIbTaTa, ONpeaelsiTh CIIocoObl AeHCTBUN B paMKaX MPeJI0KEHHBIX
yCIIOBUH 1 TpeOOBaHMN, KOPPEKTUPOBATHCBON IEHCTBHS B COOTBETCTBUH C M3MEHSIOMICHCS CUTYaIlHEH;

JlaBaTh aJCKBAaTHYIO OIICHKY CHUTYyallMd W MpeljiaraTh IUTaH €€ W3MEHEHUS; MPEABHIETh TPYAHOCTH,

KOTOpbIe MOTYT BOSHUKHYTb NPU PELICHUH Y4eOHOM
3aJ1a4y;

MOHUMAaTh TPUYUHBI, 1O KOTOPHIM He OBUT JOCTUTHYT TpeOyeMmblil pe3ynbTaT AedaTeIbHOCTH,

OIIpEIeIIATh TO3UTUBHBIC I3MEHEHHS U HAIIPaBJICHUs, TpeOyIoIye nanbHeimei paboTsl;
OCO3HAaHHO OTHOCHUTHCA K APYTOMY YEJIOBEKY, €0 MHEHHIO.

INPEJMETHBIE PE3YJIbTATBI

B cocraBe mpenMeTHBIX pPe3yJabTaTOB IO OCBOGHHIO O0S3aTEIBHOTO COIEPKAHUS, YCTaHOBJICHHOTO
JAHHOW pabodell MporpaMMoii, BELICIISIFOT: HaAyYHBIC 3HAHUS, YMEHHUSI M CIIOCOOBI JCHCTBHH, crienuduyeckue
Ui ydyeOHOro mpenmera «XUMHsS», BUIBI IESTEIBHOCTH 10 MOJYYCHUIO HOBOTO 3HAHUS, €r0 MHTEPIPETaLUY,
peoOpa30BaHMIO ¥ MPUMEHEHHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaLUAX:

® [IpE/ICTABIICHHE O 3aKOHOMEPHOCTSX W IMO3HABAEMOCTH SIBICHUH NPUPOJBI, TOHUMaHHE O0OBbEKTUBHON
3HaYMMOCTH OCHOB XMMHYECKOM HAyKH Kak OOJacTH COBPEMEHHOIO €CTECTBO3HAHHs, KOMIIOHEHTa
o0mell KynbTypsl M HPAaKTHUECKOW AEATENbHOCTH YEIOBEKa B YCIOBHIX COBPEMEHHOTO OOIIECTBA;
MMOHUMaHUE MECTaXUMHUHU CPEIH IPYTUX €CTECTBEHHBIX HAYK;

® Bja/JeHNE OCHOBAMU MOHATHHHOTO anmapaTa ¥ CHMBOJIMYECKOTO SI3bIKa XMMUH JJI51COCTABICHUS (hOpMYIT
HEOPraHMYEeCKHX BELIECTB, YPABHEHHH XMMUYECKUX peakiuuid (C OHOpoil Ha aJropuT™M Y4eOHBIX
JICWCTBUI); BIaJeHUe OcHOBaMH xuMuueckod HoMmeHKIatypbl (IUPAC u TpuBHanbHOW) UM yMeHHE
UCIIOJIb30BaTh €€ Ul peleHHus y4deOHO-TIO3HABATEIbHBIX 3a7ad C IIOMOIIBIO YUYUTENs; YMEHHE
UCIIOJIB30BaTh MOJEIH JUIA OOBSCHEHUS! CTPOCHHUS aTOMOB M MOJIEKYJ IO aJrOpUTMYy C ONOpOH Ha
OIIpeJIeIICHMUS;

® [Ipe/CTaBlIEHHE O CUCTEME XMMHYECKHX 3HAHUN M yMEHHE C MOMOIIBIO YUUTENS MPUMEHATh CUCTEMY
XUMHAYECKUX 3HAHUHA JUIS YCTAaHOBJICHMS B3aUMOCBSI3€H MEXAy H3YyYEHHBIM MaTepUaioOM M IIpH
MOJyYeHUH HOBBIX 3HaHWA, a TaKKe B TMPOIEcCce BBITOIHEHUs y4eOHBIX 3aJaHuil ¥ mpu pabote ¢
UCTOYHUKAMH XHMHUYECKOW HH(GOpMAINWH, KOTOpas BKIIOYAET: BKHEWIINE XWMHUYECKUE TOHSTHS:
XUMHAYECKUH 3JIEMEHT, aTOM, MOJIEKYJa, BEIECTBO, IIPOCTOE CIIOKHOE BEIIECTBO, OJHOPOIHAS U
HEOJTHOPOJIHASI CMECh, OTHOCHUTENIbHBIE aTOMHAs U MOJIEKYJISIpHAs MacChl, KOJIMYECTBO BEIECTBA, MOJb,
MOJISIpHasi Macca, MOJIAPHBIA OO0BEM, OKCHI, KHCJIOTa, OCHOBAHME, COJIb (CpemHss), XUMHUYecKas
peakuusi, peaklMu COEIMHEHHUS, PEaKUUU PpAa3IOKEHHs, pPeakUuu 3aMelleHHs, peakuuu OOMEHa,
TEII0BOH 3 (EeKT peaknu, S5K30- U FJHJOTEPMUUECKUE PEAKLINH, PACTBOP, MACCOBAsI 1OJISI XUMHIECKOTO
JJIEeMEHTa B COEJIMHEHUH, MaccoBasi IO W MPOIEHTHAs KOHIICHTpAIWs BEUIECTBA B PAacTBOPE, SIPO
aToma, DJIEKTPUYECKHI CIIOM aToma, aroMHasi OpOHTanb, pajuyC aTroMma, BaJCHTHOCTb, CTENCHb
OKHCJICHUS,XUMHYECKas CBA3b, AEKTPOOTPULIATENBHOCTD, IOJISIPHAs U HENOJSIPHAS KOBAJICHTHAS CBA3b,
WOHHAS CBSI3b, METAJUTMYECKAsl CBS3b, KPUCTAJUIMYECKAsl pelIeTka (aTOMHas, HOHHAsI, MEeTaJIndecKas,
MOJIEKYJIApHas ), NOH, KATHOH, aHUOH, AJIEKTPOJIUT U HE DIIEKTPOIIUT, SJIEKTPOINTHIECKAs TUCCOITHAITHS,
peakuuu  HOHHOTO  OOMEHa, OKHCJIUTEIbHO-BOCCTAHOBUTENBHBIE  pPEaKUWH, OKHUCIHUTENb U
BOCCTaHOBUTEJb, OKUCIICHUE M BOCCTAHOBJIEHUE, IEKTPOJIN3, XUMHUECKOE PaBHOBECUE, OOpaTHUMBbIE U
HEOoOpaTHMBIE PEaKIUH, CKOPOCTh XHMHYECKOW pEeakiuH, KaTalu3aTop, NpeAesbHO JIOMyCTHMAs
koHueHTpausa (IIK), xoppo3uss MeTamioB, CIUIaBbl; OCHOBOIIOJATAIOIIME 3aKOHBI XUMHHU: 3aKOH



COXpPAaHCHUA MACCHI, HepI/IO,Z[I/I‘leCKI/Iﬁ 3aKOH I[ n. MCH,I[CJ'IGCB&, 3aKOH ITOCTOsHCTBA COCTaBa, 3aKOH
ABora;[po; TCOpHUU XUMHUHN: ATOMHO-MOJICKYJIApHAsA TCOPUA, TCOPUL SHGKTpOJII/ITH‘IGCKOfl Jucconuanuu,
a TaKXKC IMPCACTaBICHHA O HAYYHBIX MCETOAAaX IIO3HAaHHWA, B TOM YHCJIC SKCICPUMCHTAJIBHBIX H
TCOPECTUYCCKUX METOAAX UCCIICA0OBaHUA BEIICCTB U U3YUCHUA XUMHUYCCKUX peaKuHﬁ;

MPEJICTABJIICHUE O TEPUOJMYECKON 3aBUCHUMOCTH CBOWCTB XHMHYECKHX JJIEMEHTOB (pajuyc aroma,
ANIEKTPOOTPUTIATEITBHOCT ), TPOCTHIX U CIIOXKHBIX BEIIECTB OT IOJIOKEHHUS AJIEMEHTOB B [leproandeckoit
cucteMe (B MaJbIX IEPUOJAaX M TJABHBIX MOATPYIIAX) W SJICKTPOHHOTO CTPOCHUS aToMa; YMCHHE
OOBSACHATH CBSI3b MOJIOKEHUS 3ieMeHTa B [leproaudeckoli cucTeMe ¢ YHCIOBBIME XapaKTePUCTHKAMH
CTPOCHHS aTOMOB XHMHYECKHX OJIIECMEHTOB (COCTaB W 3apsn sapa, oOIee dYHCiIo 3JIEKTPOHOB),
pacrpeneneHreM 3IEKTPOHOB M0 SHEPTeTUYESCKAM YPOBHIM aTOMOB IMEPBBIX TPEX MEPUOJIOB, KAIUS H
KaJIBIUS; KIACCU(PHUIIMPOBATH XUMUYECKHE 3JICMEHTHI C OTIOPOW Ha ONpE/IeNICHUs] (PHU3UUECKOTO CMBICA
UG POBBIX TAHHBIX MIEPUOAMYCSCKON TAOIUIIBI;

yMeHHe KIaccH(QUIINPOBATh XUMHUECKHE IIEMEHTHI, HEOPTaHWYECKHE BEIECTBA MXUMUIECKHE PEaKIInu
C ONOpOH Ha CXEMBI; OMPEICNISITh BAJICHTHOCTh M CTENEHb OKHUCICHUS XUMUYECKUX DJIEMEHTOB, BU
XUMHYECKOH CBSI3M U THIT KPUCTAIUTHYECKON CTPYKTYPhI B COEMHEHUSX, 3apsi/l HOHA, XapaKTep CPebl B
BOJHBIX PAacTBOpax BeIIECTB (KHUCJIOT, OCHOBaHHI), OKHUCIHTENh M BOCCTAHOBHTEIH MO AaJTOPUTMY
y4eOHBIX IEHCTBUIA;

YMCHHE XapaKTePU30BaTh C OMOPOI HA cXeMy (PU3UYECCKHE U XUMHUYECKHUE CBOWCTBA MPOCTHIX BEIECTB
(xucnopon, 030H, BOAOPO, TpaduT, ammas, KpeMHUH,a30T, pocdop, cepa, XJI0p, HATPHUil, Kawii, MaTHUH,
KaJIBIM, alTFOMUHUH, )KeJIe30)U CIOMXKHBIX BEIECTB, B TOM YHCJIe UX BOJHBIX PacTBOPOB (BOJa, aMMHAK,
XJIOPOBOIOPOI, CEPOBOZOPO, OKCHUABI M THAPOKCHAB MeTaiioB | - 1A rpynm, amomunus, meau (I1),
nunKa, skenesa (11 u 1), okcuapr yriaepoaa (11 u 1V), kpemuust (1V), azora u docdopa (Il u V), cepbr
(IV u VI), cepuucras, cepHas, a30THCTas1, a30THasI, pocdopHas, yrojibHas, KpeMHHEBasi KACIOTA U UX
COJIN); OMKCHIBATh C OMOPOW Ha TUIAH W KIIFOUEBBIC CJIOBA;, YMEHHUE IIPOTHO3UPOBATh U XapaKTePU30BaTh
CBOWCTBA BEIIECTB B 3aBUCHMOCTH OT MX COCTaBa M CTPOCHHUS TOCJE MPEABAPUTEIBHOTO aHAN3a TI0]
PYKOBOJICTBOM II€Jarora, MNPUMEHCHHE BEIECTB B 3aBUCHMOCTH OT HMX CBOMCTB, BO3MOXKHOCTb
IMMPOTEKaHNUA XUMHUYCCKUX HpeBpaHleHI/Iﬁ B pPa3JIMYHBIX YCJIOBHUAX, BJIHMAHUC BCUICCTB U XHMHUYCECKUX
MPOIIECCOB HAa OPTaHKM3M YETIOBEKA M OKPYIKAIOIIYIO IPUPOIHYIO CPEAY;

YMEHHE COCTaBJIATH MO 00paslly, CXeMe, aJrOpPUTMY Y4EOHBIX ACHCTBHH MOJIEKYJISIPHbIC M HOHHBIE
YpaBHEHHUSI peakiuii (B TOM YHUCIE peakiuii MOHHOTO OOMEHa W OKHCIHTEILHO-BOCCTAHOBHTEIBHBIX
peakuuii), WUTIOCTPUPYIOLUINX XMMHUYECKUE CBOWCTBAa M3YUEHHBIX KJIACCOB / TPYNI HEOPraHUYECKUX
BEIIECTB, a TAK)KE MOATBEPAKNAIOIIUX TEHETHUYECKYIO B3aUMOCBSI3b MEXTy HUMY;

YMEHHE BBIYUCIIATE OTHOCHUTENBHYIO MOJEKYJSIPHYI0 M MOJIIPHYIO MAacChl BEIECTB, MAaCCOBYIO JIOJIIO
XUMHYECKOT0 3JIEMEHTAa B COEIMHEHHNH, MAaCCOBYIO JIOJIIO BEIIECTBA B PaCTBOPE, KOJUYECTBO BELIECTBA
U ero Maccy, o0b&M razoB ¢ onopoi Ha oouire GopmMysbl; yMEHHE IPOBOJUTH PACUEThI 110 YPABHEHHSIM
XUMHAYECKHX PEaKkyuii W HaXOJUTh KOJMYECTBO BEIIECTBA, 00BEM M MacCy peareHTOB WM MPOAYKTOB
pEeaKImu ¢ Oropoii Ha o0pasell, aIrOpPUTM yUeOHBIX JCHCTBHIA;

BJIQJICHUE OCHOBHBIMH METOJaMH HAay4YHOTrO IO3HaHWs (HAOMIOEHHe, H3MEpPeHHE, JKCIICPHMEHT,
MOJICIIUPOBAHUE) TIPH W3YUYCHHH BEMIECTB M XMUMHYECKHUX SIBICHUHN C OMOPON Ha alTOPUTM YUEOHBIX
JeiicTBUil; yMeHHe chopMyITHPOBaTh POOIIEMY M TIPEIJIOKUTH Iy TH €€ PELICHHsI C TTOMOUIBIO TIeJ1arora;
3HAaHHE OCHOB 0€30MacHOi paboThl € XMMHYECKMMH BELIECTBAMH, XHMHYECKOW TOCYHOH |
nabopaTopHBIM 000PYIOBAHUEM;

HaJIMYUE TPAKTHYCCKUX HABBIKOB IUIAHUPOBAHUSA W OCYIICCTBICHHUS CICAYIOIIUX XHUMHUYECKUX
SKCIIEPUMEHTOB TII0J] PYKOBOJICTBOM YUYHUTENs C OOCYXJEHHEeM IuIaHa pabOThl WIIM COCTaBICHHEM
TaOJIUIIBL:

M3yYEHHUE U ONUCaHUE (PU3NUECKUX CBOWCTB BEILECTB;

O3HAKOMIJICHHUEC C (1)I/I3I/IIIGCKI/IMI/I 1 XUMHUYCCKUMU SIBJICHUSIMU,

OTBITH, WJUTIOCTPHUPYIOIINE TPHU3HAKK TPOTEKAHHMS XWMHUYECKHX pEakIHif; W3ydeHHe CrocoOoB
pazzieieHus cMecei;

MOJIY4YCHUEC KUCTIOpOda U U3YUYCHUC €TO CBOﬁCTB;HOJ’Iy‘ICHHe BOAOpOJa U U3YYCHUC €TO CBOﬁCTB;
TMMOJIY4YCHUC YTJICKHCJIOrO I'a3da U U3y4€HUC €T0 CBOﬁCTB;HOqueHHC aMMHaKa 1 U3y4CHUC €TO CBOﬁCTB;
IMPUTOTOBJICHUC PACTBOPOB C OHpeﬂGHGHHOﬁ MacCOBOM ,IlOJ]GfI PaCTBOPCHHOT'OBCILICCTBA,

HUCCICIOBAHNEC U OITMCAHUC CBOMCTB HCOPraHUYCCKUX BEHICCTB Pa3JIMIHLIX KJIACCOB,



NPUMEHEHHE WHAMKATOPOB (JlakMyca, METHIOpaHxka U (eHondTarenHa) AasonpeaeieHus Xapakrepa
CpeJlbl B pacTBOpaxX KUCIIOT U IIEI0YeH;

N3YyUCHUC B3aMMOJICHCTBHS KHCJIOT C MCTajlllaMH, OKCHIaMH MCTaJlJIOB,
pPacTBOPUMBIMU U HEPACTBOPHUMBIMU OCHOBAHUAMU, COJISIMU;

MOJTy4eHNe HEPaCTBOPUMBIX OCHOBaHHH;
BBITECHEHHE OJTHOTO MeTalljia IPYTHM U3 pacTBOPA COJIH;
UCCIIeIOBaHNE aM(OTEPHBIX CBOWCTB THAPOKCHIOB ATIOMUHUS U IIUHKA;

pelieHue AKCIIEPUMCEHTAIBHBIX  3a7a4 10 TeMe «OCHOBHBIE  KIIACCHI HEOpPraHU4YeCKUX
COCIMHEHUIY;

pelIeHne SKCIIePUMEHTAIBHBIX 33/]a4 110 TeM€ «DIEKTPOIUTHIECKAs TUCCOIHAIINY,

pelieHre SKCIEepUMEHTAIBHBIX 3a7au Mo TeMe «BaxHelmre HeMEeTalbl U UX COCIUHCHUSY,
pelieHre 3KCIEPUMEHTANBHBIX 3a/1a4y 1o TeMe «BaxHelme MeTauibl U UXCOCAUHCHUS;
XUMHYECKHE SKCIIEPUMEHTHI, MIUTIOCTPUPYIOIINE TPU3HAKH POTEKaHHUS PEaKIIUnHIOHHOT0 0OMeHa;

KaueCTBCHHBIC PEaKI[MKM Ha MPUCYTCTBYIOIINE B BOIAHBIX PACTBOPAX MOHBI: XJIOPHI-, OPOMHUII-, HOIUI-,
cynedar-, docdar-, kapboHAT-, CHIWKAT-aHUOHBI, THIPOKCHI-WOHBI, KAaTHOHH aMMOHHS, MarHUS,
KaJbIIHs, aTFOMUHMS, kene3a (2+) wkenesa (3+), menu (2+), MHKa;

YMEHHUE MPEJCTABIATh PE3yNbTaThl SKCHEpUMEHTa B (hopMe BBIBOJOB, JTOKAa3aTENbCTB, TPAQHUKOB U
TaOJIHL ¥ BBISIBIISTH SMIIMPUYECKHIE 3aKOHOMEPHOCTH;

BJIaJICHHE TpaBWJIaMH O€30MacHOr0 OOpallleHHsl C BEIIeCTBAMH, HCIIOJIB3YEMbIMU B MOBCEAHEBHOM
JKU3HM, a TaK)Ke MPaBUJIaMHU HOBEACHUS B LEJIX COCPEXKEHHS 370POBBS U OKPY’KAIOIIEH MPUPOAHOM
Cpensl;

MOHUMaHue Bpeja (OIMacHOCTH) BO3IECUCTBUS HA KUBBIE OPTaHU3MBbI ONPEEIEHHBIX BELECTB, a TaKKe
CHOCO0OB YMEHBIIEHUS U IPEAOTBPAILEHHS UX BPEIHOIO BO3AEHCTBUS; OHUMAaHUE 3HAYCHUS JKUDOB,
0eIKOB, YITIEBOJOB JIsl OPraHNU3Ma YeJIOBEKa;

BJIa/ICHUE OCHOBAMM XHMHMYECKOM TI'paMOTHOCTH, BKJIIOYAIOIIEH yMEHHE MpPaBUIBHO HCIOIb30BATh
M3y4YCHHBIE BEIECTBA M Marepuaibl (B TOM YHUCIE, MUHEpPaJIbHbIE yIOOPEHUs,, METAlIbl U CIIJIaBbl,
NPOAYKTHI MepepabOoTKU MPUPOAHBIX UCTOYHHKOB YIJIEBOAOPOIOB (YIJis, MPUPOAHOTrO rasa, HeTH) B
OBITY,CETHCKOM X0341CTBE, Ha TPOU3BOJICTBE;

YMCHHE NPHUBOAUTD MPUMCPLI IIPABUIIBHOT'O UCIIOJIB30BAHNA N3YUCHHDBIX BEIICCTB U MATCPUAIOB,

YMEHHE YCTAaHABIMBATh CBS3M MEXKAY PpEIbHO HAOII0AaeMbIMH XUMHYECKHMMHU SBICHUSMH H
MPOIIeCCaMH, MPOUCXOJISIIIUMH B MAaKPO- U MUKPOMUPE, OOBSICHATH PUUYUHBEI MHOTOOOPAa3Hs BEIECTB;

YMEHUE MHTETPUPOBATH XMMHUYECKUE 3HAHWS CO 3HAHHUSMHU JPYTUX YUYECOHBIX MPEIMETOB C TOMOIIIBIO
e1arora;

npezcraBieHue o cepax nmpodeccHoHaTbHOHN NESATENBHOCTH, CBA3aHHBIX C XUMHUEH U COBPEMEHHBIMH
TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha JOCTH)KEHUSX XWMUYECKOW HAyKH;, HAJMYhe ONbITa PabOTHI C
pa3IMYHBIMA WCTOYHUKAMH HHQPOpPMAIMU 10 XUMHUH (HAYYHO-TIOMYJISpHAS JIMTEpaTypa, CIOBapH,
CIPAaBOYHHKH, HHTEPHET-PECYPChI) C OIOpOW Ha ajropuTM: YMEHHE OOBEKTHBHO OIICHUBATH
WHpOpMAIIMI0O O  BEIIEeCTBax, UX  MpEeBpallleHUAX U MPAKTHYECKOM  IMPUMEHEHUHU.



TEMATHUYECKOE IIVIAHUPOBAHUE
8 KJIACC

Ne KounuecTBo yacos AuieKTpoHHbIE (U(PPOBLIE)
HanmeHoBaHHUe pa3/iesioB H TEM MPOTrPaMMBbI
n/n Bcero KonTpoJbHbie padoThl IIpakTHYeckue padoThI oGpasoBaTe/IbHbIE PeCypChI
Pa3nea 1. [lepBoHayajibHble XMMHYECKHE MOHSITHS
11 XuMHst — Ba)kHas 00J1aCTh €CTECTBO3HAHUS U 5 0 2 Bbubaroreka [JOK
) MPAKTHYECKOU JICATENBHOCTH YEIOBEKa https://m.edsoo.ru/7f41837¢c
Bubaroreka [IOK
1.2 BeiectBa 1 XUMHYIECKHE PEaKIIH 15 1 0 https://m.edso0.ru/7f41837¢
HWroro no pazneny 20
Pa3nes 2. Baxcneiimmue npeicTaBuTe Il HEOPraHMYECKUX BellIeCTB
Bubanoreka [IOK
21 Bo3nyx. Kucnopon. ITonsitue 06 okcumax 6 0 1 https://m.edso0.ru/7f41837¢
Bbubaunoreka [IOK
2.2 Bopopon.Ilonstue o Kuciorax u cosix 8 0 1 https://m.edsoo.ru/7f41837¢
Bbubaunoreka [IOK
2.3 Bopna. PactBopsl. [ToHsITHE 06 OCHOBAHHAX 5 1 1 https://m.edsoo.ru/7f41837¢
24 OCHOBHBIE KJIACCHl HEOPTaHUUECKUX 11 1 1 Bubmoreka [JOK
) COeTMHEHHIT https://m.edsoo.ru/7f41837c
HWroro no pazneny 30

Paznen 3. [lepuoanyeckuii 3axon u Ilepuoanyeckas cucreMa xuMuueckux 3jeMeHToB . . MenaeneeBa. CTpoeHue aToMoB. XUMHYeCKas ¢BsA3b. OKHCINTETBHO-
BOCCTAHOBHTe/IbHbIE peaKIUuu

[lepuoaunueckuii 3axon u [lepuoauueckas

bubnuoreka [JOK

3.1 CHCTeMa XMMHYECKHX dyieMeHToB /1. U. 7 0 0 https://m.eds00.ru/7f41837¢
Menpene-eBa. CTpoeHHE aTOMa
32 Xumuueckas cBsA3b. OKUCIUTEIBHO- 8 1 0 bubnuoreka [JOK
’ BOCCTaHOBHTEBHBIE PEAKIMU https://m.edsoo.ru/7f41837c
bubnuoreka [JOK
Hroro no pazzery 15 https://m.edsoo.ru/7f41837¢
Bbubaunoreka [IOK
Peseproc spems 3 0 0 https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 6
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IHOYPOYHOE IINTAHUPOBAHMHE

8 KJIACC
N KosmyecTBo 4acos DJIeKTPOHHbIE U(PPOBBIE
11/_11 Tema ypoka Beero KonrpoJbHbie IIpakTHYeckue o6pazoBareabHble
padoThI padoThI pecypcel
1 IIpeamer xumuu. Ponb XumMuu B )KU3HU Y€IOBEKa. 1 0 0 Bubnmnotexa LIOK
Tena u BelmecTBa https://m.edsoo.ru/ff0d210c
bubnmuoteka [JOK
2 IlonsATHE O METOIaX ITO3HAHUS B XUMHH 1 0 0 https://m.edsoo.ru/ffod227e
;| o6 dipm o 1 ; L | memesanox
https://m.edsoo.ru/ff0d23dc
712a00paTOPHBEIM 000PYAOBAHHEM
4 Yucrele BemecTBa 1 cMecH. CriocoObl paseeHus 1 0 0 bubmotreka [JOK
cMeceit https://m.edsoo.ru/ff0d26ca
5 IIpaktudeckas padora Ne 2 «Pa3nenenue cmeceit 1 0 1 Bubnmotexa LIOK
(Ha npUMepe OYKMCTKH MOBAPEHHOM COJIN)» https://m.edsoo.ru/ff0d28c8
bubnmuoreka [JOK
6 ATOMEI H MOIICKYT5I ! 0 0 https://m.edsoo.ru/ff0d2a6c
7 XUMHYECKHE HIIEMEHTHI. 3HAKH (CHMBOJIBI) 1 0 0 bubmotreka [JOK
XUMHYECKHX DJIEMEHTOB https://m.edsoo.ru/ff0d2be8
bubnuoreka [JOK
8 IIpocTeie u c10KHBIE BenecTBa 1 0 0 https://m.edsoo.ru/ffod2a6e
bubnmoteka [JOK
9 ATOMHO-MOJIEKYJISIPHOE YUeHHE 1 0 0 https://m.edso0.ru/ff0d2d50
10 | Xewacexan Gopuyaa, Barenmocrs atovos ) 0 0 Butmaoresa 110K
: https://m.edsoo.ru/ff0d2eae
XHUMUYECKUX DJIEMEHTOB
11 OTtHocuTeNnbHas aToMHasg Macca. OTHOCHUTENIbHAS 1 0 0 bubnmoteka [JOK
MOJIEKYJISIpHAsl Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas J10J11 XUMHYECKOTO 3JIeMEHTa B 1 0 0 bubnuoreka [JOK
COCAMHEHUH https://m.edsoo.ru/ff0d350c
bubaunoreka IIOK
13 KommaectBo BemectBa. Mok, MonsipHas Macca 1 0 0 https://m.edso0.ru/ff0d5230
14 DusnuecKkre U XUMUIECKUE SBIICHUS. X UMUYECKas 1 0 0 Bubmmorexa LIOK
peaxius https://m.edsoo.ru/ff0d37fa
15 IIpu3Haku 1 ycloBHs IPOTEKAHUS XUMUYECKUX 1 0 0 bubmotreka [JOK
peakimit https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHsI MacChl BENIECTB. X UMHUECKUE 1 0 0 bubnmoreka [IOK
ypaBHEHHMSI https://m.edsoo.ru/ff0d3b88
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Brruncnenus KOJIHN4YECTBA, MaCChl BCIICCTBA 110

bubnmuoteka [JOK

7 YpaBHCHUSIM XUMHUYECKHX peakuuit https://m.edsoo.ru/ffod5708
18 Knaccubuxkaiys XuMA4eCKHX peaKkiuuit Bubnmnotexa LIOK
(coetMHEHHs1, PA3JIOKEHHs], 3aMEILCHHs, 00MEHA) https://m.edsoo.ru/ff0d3f34
19 M. B. JIoMOHOCOB — yu&HBIH-IHIUKIIOTIEIUCT. bubnunoreka [JOK
OGOOIICHHE U CHCTEMATH3AIHS 3HAHUI https://m.edsoo.ru/ff0d40c4
20 Konrpomnsnas padora Nel no teme «Bemectsa n bubmotreka [JOK
XUMHYECKUE PEAKITUI) https://m.edsoo.ru/ff0d4290
21 Boznyx — cmech razoB. CoctaB Bo3ayxa. Bubnmnotexa LIOK
Kucnopon — snemeHT 1 mpoctoe BenecTBo. O30H https://m.edsoo.ru/ff0d448e
o | o e e epor BuGorea 10K
’ : https://m.edsoo.ru/ff0d4614
OKCHIAX
23 Crioco0bI TOTy4eHHsT KUCTIOpOAa B 1a00opaTopuu U Bubnmotexa LIOK
MPOMBILIIEHHOCTH. [I[pUMEHEHHE KHCIO0pOIa https://m.edsoo.ru/ff0d497a
s | Tenneml e mancreh g, o BuGorea 10K
p P ’ https://m.edsoo.ru/ff0d4790
9HIOTEPMUYECKHX PEaKIMIX
o5 TomuBo (HedTh, yroys U MeTaH). 3arpsi3HeHHE bubmotreka [JOK
BO3/1yXa, CIOCOOBI €ro MPEI0TBPALICHHUSI https://m.edsoo.ru/ff0d4c4a
IIpaktuaeckas padora Ne 3 mo teme «Ilomydenue Bubnmotexa LIOK
26 o .
U COOMpaHKe KUCIOPO/1a, H3YUYCHHE er0 CBOWCTBY https://m.edsoo.ru/ff0d4ae2
27 Bogmopon — smeMeHT 1 mpocToe BEmIeCTRBO. Bubnmorexa LIOK
Haxox/ieHue B npupoe https://m.edsoo.ru/ff0d4dd0
28 ®duznyeckue 1 XMMHYECKHE CBOWCTBA BOJIOPO/a. bubnuoreka [JOK
TIpumeHeHue BOgopoa https://m.edsoo.ru/ff0d4dd0
29 TlonsATHE O KHUCIOTAX U COAX bubmorexa IOK
https://m.edsoo.ru/ffod50d2
30 CriocoObI TIOTyYeHHsT BOJOPO/Ia B TabopaTopuu bubmorexa [IOK
https://m.edsoo.ru/ff0d4dd0
31 IIpaxtudeckas padora Ne 4 mo teme «[lomydenue Bubnmorexa LIOK
1 coOMpaHue BOAOPOa, H3yUEHHE €ro CBOMCTBY https://m.edsoo.ru/ff0d4f42
. . bubnuoreka [JOK
32 MonspHslit 00bEM Ta30B. 3aKOH ABOTaapo hitps://m.edsoo.ru/ffod542e
o | B st sonncess e i B 10K
e Y Y Betlt https://m.edsoo.ru/ff0d55a0
00BEMY
3| pewtum nt oonose sakons oGseumax srmomern Bufmorexa LIOK
peaxt https://m.edsoo.ru/ffod5708
rasos
35 Dusnyeckre 1 XUMHUYECKHE CBOMCTBA BOIBI bubnmnoreka [JOK
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https://m.edsoo.ru/ff0d587a

bubnmuoteka [JOK

36 CocraB ocHoBanuii. [lonsTie 06 MHANKaTOpax hitps://m.edsoo.ru/ff0d59e2
37| menacenenmie pactsops. Macoosan o1 Bubmorera LIOK
m P Db A https://m.edsoo.ru/ffod5b40
BEILIECTBA B paCTBOpE
3 | iparotontene pacraopos ¢ onperei ubmotera LIOK
N 9 . https://m.edsoo.ru/ffod5eba
MacCCOBOH JIOJICH paCTBOPEHHOTO BEIIECCTBAY
39 Konrponsnas padora Ne2 no teme «Kucmopon. bubmoteka [JOK
Bogopon. Boma» https://m.edsoo.ru/ff0d6342
40 OKCHIIBI: COCTAaB, KiIacCU(UKAIIHS, HOMCHKIIATYpa bubmorexa [IOK
) ’ ’ https://m.edsoo.ru/ff0d664e
a1 Ilonydenue u xumMudeckue CBOMCTBA KUCIOTHBIX, Bubnmotexa LIOK
OCHOBHBIX U aM(pOTEPHBIX OKCHJIOB https://m.edsoo.ru/ff0d664e
42 OCHOBaHUS: COCTaB, KJIacCU(PUKAIINS, bubnuoreka [JOK
HOMCHKJIATypa https://m.edsoo.ru/ff0d67ca
43 Ilonydenue u xumMuyeckue CBONCTBA OCHOBAHUI bubmorexa IOK
ya https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, kinaccudukaiiysi, HOMCHKIATypa bubmorexa [OK
) ’ ’ https://m.edsoo.ru/ff0dfee2
45 [NonydeHre ¥ XUMHYECKHUE CBOUCTBA KHUCIOT bubmorexa [IOK
https://m.edsoo.ru/ff0dfee2
46 Couu (cpeiHue): HOMEHKIIATYpa, CIIOCOObI bubnuoteka [IOK
MOJTyYEHNs], XUMHUYECKUE CBOMCTBA https://m.edso0.ru/00ad9474
47 gg?‘lfﬁ\iﬁi?jﬂii{i?iig gai‘ rIl)(f L;Iee;:: iOCHOBHHe bubmorexa [IOK
p A N https://m.edsoo.ru/00ad9b7c
KJIaCChl HEOPTaHUYECKUX COCTMHEHMID
48 T'enetndeckas cBSI3b MEXKIY KJIAaCCaMHU Bubnmorexa LIOK
HEOPraHWYECKUX COeMHCHHI https://m.edsoo.ru/00ad9a50
N bubnuoreka [JOK
49 O06001IeHHE U CUCTEMATU3AIHS 3HAHUN https://m.eds00.ru/00ad9ch?
Koutponpnas pabora Ne3 no teme "OCHOBHBIE bubnuorexa [IOK
50 s .
KJIACCHI HEOPTaHUIECKHX COETUHEHHI https://m.edsoo.ru/00ad9ela
o | oo b s B LOK
. ) Py A https://m.edsoo.ru/00ad9ffa
3JIEMEHTOB
52 IIepnoauueckuii 3axon u Ilepuonuueckas cucrema bubnuoteka [JOK
xumuaeckux deMentoB J. M. Menneneesa https://m.edsoo.ru/00ada52c
53 Ilepuonpl, rpymniiel, HOATPYIIIBI bubmorexa [IOK

https://m.edsoo.ru/00ada52¢c
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Crtpoenue aromMoB. CocTaB aTOMHBIX sIIIEp.

bubnmuoteka [JOK

54 M3oromnsl 1 https://m.edsoo.ru/00ada342
o5 CrtpoeHune BIJ;IICKTpOHHBIX o6von0qu aTOMOI;SI . Butmorexa LIOK
anemenToB [lepuoanyeckoii cucremst . Y. https://m.eds00.ru/00ada6bc
MenneneeBa
o | Japemepes unaecrors s o 1 B LOK
pHOA T https://m.edsoo.ru/00ada824
MenneneeBa
- 3HaucHue HepnonnqecII:Iml"\(/)[ 3aKOHA Mi pasBuTHS . Bu6morexa [IOK
Hayku u npaktukd. [[. . MenneneeB — y4€HbIN, https://m.eds00.ru/00adag6e
Mearor ¥ rpaXIaHuH
58 DIIEKTPOOTPHULIATEIEHOCTh AaTOMOB XUMHUECKUX 1 bubnmoteka [IOK
2JIEMEHTOB https://m.edsoo.ru/00adaab8
bubnuoreka [JOK
59 Honmas xumurieckas cAsh 1 https://m.edsoo.ru/00adac34
60 KoBanenTtHas mosnsipHasi XUMHUECKast CBA3b 1 bubimorexa IIOK
https://m.edsoo.ru/00adaab8
61 KoBanenrtnas HenoussipHast XUMUYECKasi CBSI3b 1 Enbmaorexa OK
https://m.edsoo.ru/00adaab9
bubnuoreka [JOK
62 Crenems oxucieHus 1 https://m.edsoo.ru/00adae28
63 OKHUCITUTENEHO-BOCCTAHOBHTEIIFHBIC PEAKIIUH 1 bubmorexa IOK
https://m.edso0.ru/00adb076
bubnuoteka [JOK
64 OKHCIIUTEIN ¥ BOCCTAHOBUTEN 1 https://m.eds00.ru/00adb076
65 Kontpopras pabora Ned o reme «CtpoeHne 1 Bubnmorexa LIOK
atoMa. XMMHYECKAs! CBI3b» https://m.edsoo.ru/00adb486
66 PesepBHsIil ypok. O000IIEHNE U CHCTEMaTH3aLUs 1 bubmmoreka [JOK
3HAHUI https://m.edsoo.ru/00adb33c
67 PesepBHbIil ypok. O600IIEHNE ¥ CHCTEMaTH3aLUs 1 bubmmoreka [JOK
3HAHUI https://m.edso0.ru/00ad9ch2
68 Pesepsusiii ypok. O0001IeHNE U CHCTEMATH3AINS 1 Bubnmotexa LIOK
3HAHUIMA https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68
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TeMmbl,
PacKpbIBalOLMe JAHHBII
pa3eanporpaMmel,

M KOJIHYECTBO YaCOB,
OTBOJMMOE HA X
u3ydeHue

Tema 1. XumMusi — BakHast
00J1aCTh €CTeCTBO3HAHMS U
NMPaKTUYeCKOH AeATeIbHOCTH
Yel0BeKa

()

TemaTnueckoe mianupoBanue st ooyqaromuxcs ¢ 311P 8 kiace

OcHoBHOe coiep:kaHUe

OcHOBHBIE BUABI J1€ATCJIBbHOCTH oﬁyqammnxcsl

Pazgen 1.ITepBoHayanbHbie Xumuueckue noHsaTusi(20 1)

IIpenmer xumun. Porb xumuu 6 sHcuznu yenogeka. Xumus 6
cucmeme Hayk. MemoOuvl nosHanus 6 Xumuu.

Tena u BemecTBa. Pu3nuecKkue cBOICTBA BEMIECTB. ArperaTHoe
cocrostHue BeniecTB. Unctele BemecTBa 1 cMecH. CriocoObt
pazneneHus cMeceil. Ousnyeckre ¥ XUMUYECKHE SBICHHS.
TIpn3Haky 1 ycinoBHs MPOTEKAHUSI XUMHIECKHX PEaKIHil.
3HaKOMCTBO C TpaBHJIaMy 0€30MacCHOCTH B TpUEMaMH pabOTHI B
XHUMUYECKOH 1abopaTopuu.

JleMoHCcTpanuu

1. JIabopaTopHOe 000pyIOBaHHE.

2. Pa3nuuHble BUABI XUMHYECKOH MOCYIBL.
3. O6pasipl BEIIECTB.

4. Crioco0b1 pa3zenenust cMmecei (GuibTpoBanue, BhIIapHBaHHUE,
TUCTUIUTALUSA, XpoMaTorpadus).
JlaGopaTopHble U MPaKTHYeCKHe PAdOTHI
Jlabopamophvle onvimoi:

Ormcanne (U3NYECKHX CBOMCTB BEIIECTB.
Paznenenne cmecn ¢ MOMOINBIO MAarHUTA.
Ipaxmuueckue pabomot:

Ne 1. JlaboparopHOe 00OpyIOBaHHE M TPHEMBI paOOTHI C HHM.

IIpaBuita 6e30macHO pabOTH B XUMHYECKOH JTa00paTOPHH.
Ne 2. Ouucrka 3arps3HEHHOM MOBapEHHOH COMH

PackpbIBaTh CMBICI H3y4aeMbIX MMOHATUI C HTOMOIIBIO TIEAarora.

PackpbIBaTh posib XUMUH B IPUPOJE U )KU3HU YEIIOBEKA, € CBSI3b C APYTUMU
HayKaMH.

Pa3nuuate 4nucTHIE BEIIECTBA M CMECH; OXHOPOIHBIE M HEOTHOPOAHbBIe cMecH; Pazniaats

(usMYecKre 1 XUMUYECKHE SBJICHHS C ONIOpOH Ha onpezeneHus. OnpenesnsTs MpU3HaKi

XUMUYECKUX PEeaKUi U yCIOBUs UX IPOTEKaHMUS.

CienoBaTh IpaBUIIaM ITOJIB30BAHMUSI XUMUYECKOH ITOCY10H 1 1ab0paTOpPHBIM
000pyJOBaHUEM, a TAKXKE ITPaBIIIaM O0pAIeHNUs] C XUMUYECKUMH BEIIECTBAMH B
COOTBETCTBHH C HHCTPYKIMSAMH 10 BHIITOTHEHHUIO MPAaKTUYECKUX paboT 1Mo
KOHTpOJIEM MeJarora.

[InaHnupoBaTh ¥ MPOBOANUTH XUMHUECKUH SKCIIEPUMEHT I10 U3Y4IEHHIO U
OIUCAaHNIO (PU3UUECKUX CBONCTB BEIIECTB, CIIOCOOOB pa3ziesieHus cMecel
BEIIIECTB MO/ PYKOBOJCTBOM II€/larora ¢ 00CyXA€HUEM IIaHa paboThlI.

Vcronb30BaTh MY BHITIOJHEHUH Y4eOHBIX 3a1aHHi U B IIpoLiecce
HCCIIEI0BATENBCKOM AEATENPHOCTH HAYYHO-MOMYIISIPHYIO TUTEPATYPY
XMMHUYECKOTO CO/IEpKaHuUs, CIIpaBOYHbIe MaTepualsl, pecypchl iHTepHeTa nox
PYKOBOJCTBOM II€/Iarora.

BricTpauBaTh pa3BEépHyTbIE MMCEMEHHBIE M YCTHBIE OTBETHI C OMTOPOH Ha
nH(popMarmio 3 yIeOHHKA U CIIPAaBOYHBIX MAaTEPHaJIOB, IPAMOTHO
UCII0JIb30BaTh U3YUCHHBIN MOHATUIHBIN annapaT Kypca XUMHU



Tema 2. BemecTBa
U XHMHYECKHE Ppeakuuu
(154)

ATOMBI ¥ MOJIEKYNbL. XMMUYECKUE HIEMEHTHI. 3HAKU (CHUMBOJIBI)
XUMHYECKUX JIeMEHTOB. [IpOCThIe U CII0KHBIC BEIIECTBA.
ATOMHO-MOJICKYISIPHOE YUEHHE.

Xummdeckast popmyiia. BaseHTHOCTh aTOMOB XMMHYECKUX
JNIEMEHTOB. 3aKOH NOCMOSIHCMEA COCMABA GEUECME.
OtHocutenbHast aToMHast Macca. OTHOCHTEbHAST MOJICKYIISIpHAST
Macca. MaccoBast 1oyl XMMUYECKOTO 2JIeMEHTa B COSTHHEHHH.
Ouznueckne 1 XUMUYECKHUE SBICHUS. XUMHIECKask PeaKIys.
IIpn3Haky 1 ycIOBHS NPOTEKAHMST XUMIUECKUX PEaKIHH.
XUMHYecKne ypaBHEHUS.

TUIBl XUMHYECKUX PeakIiii (COeTMHEHNS, PA3JIOKEHHUS,
3aMeIlICHUsI, OOMEHA).

3aKOH COXPaHEHUsI MAaCChI BEIECTB.

M. B. JlomoHOCO8 — yuEHBLI-IHYUKTONEOUCH.

JleMoHCcTpanuu

Odusnueckue ABIeHUs (paCTHPAHUE caxapa B CTYIKe, KUIICHHE 1
KOHIGHCAIINS BOIBI U T. [1.).

Xumuueckue siBieHus (TOpeHHe CBEeYH, Pa3ioKeHne caxapa,
B3aMMO/ICHCTBUE CEPHON KHUCIIOTHI C XJIOPHIOM Oapus,
paznoxenue rugpokcuaa meau(ll), B3aumoeiicTue xesnesa ¢
Cepoid, B3aMOJICHCTBIE Kene3a ¢ pactBopoM cosir meau(1l)).
OmBIT, WILUTIOCTPUPYIOIINI 3aKOH COXPaHEHUSI MAaCCHI.

JlaGopaTopHble U NpaKTHYeCKHe Pa0OThI
Jlabopamopnvie onvimul:

IIpumeps! Gpu3ndecKux SBICHNUH (TIIaBIEHNE BOCKA, TasTHIE
JIBJA).

TIpumMepsr XUMITYECKHX SBICHUH (POKaIMBaHIE METHON
MIPOBOJIOKH, B3aUMOJIEHCTBHE MeJa C KUCIOTOH).

Mopeny aTOMOB ¥ MOJIEKYJT

IIpaktuaeckas pabora Ne3 IIpu3Haky MpOTEKaHU XUMHIECKAX
peaxiuii

Buviuucnenusn

— OTHOCHUTEJIbHOM MOJIEKYJISIPHON MacChl BEIECTB;

— MacCOBOM JJOJIM XUMHYECKOTO JICMEHTA 10 (bopMyne
COCIMHCHUA.

ITpuMeHATh ecTeCTBEHHO-HAYUHBIE METOABI TIO3HAHUS (B TOM YHCIIE
Ha0JIoIeHNe, MOISTUPOBAHNUE, SKCIIEPUMEHT) U OCHOBHBIE OIIEpaIuU
MBICIIUTENIBHOM AESATENBHOCTH (CpaBHEHHE, KacCH(UKALU) 111 H3y4ECHHS
BEILECTB U XMMHUYECKUX PEAKIHH C ONOPOH HA aNrOPUTM UIIH CXEMY.

PackpbIBaTh CMBICI H3Y4aeMBbIX TOHATHH 1 3aKOHOB U IPUMEHSTh 3TH HOHATHAIPH
OIUCAHUY CBOUCTB BEIIECTB U UX NPEBPAICHUN ¢ ONIOPOH Ha IUIaH U KIIIOYEBbIC
CJIOBA.

Pa3nmuate ¢pu3ndeckre U XMMIIECKHe SIBJICHHS, OOBSACHATE HX CYITHOCTD C TOYKU3PEHHS
aTOMHO-MOJICKYJIIPHOT'O YYEHHs C OIIOPOM Ha OIPEEICHUS U CXEMBL.

OmnpenensTh NPU3HAKK XUMUYECKUX PEAKIUH, YCIOBHS UX IPOTEKAHMUS.

OOBACHATH CYIIHOCTh (PU3NYECKUX M XUMHIECKHX SBICHUH C TOUKH 3pEHHS
aTOMHO-MOJIEKYJISIPHOTO YUEHUSI C UCTIOIb30BAHIEM BU3YalIbHON OTIOPHI.

Kraccuduimposars XUMHYECKHE PEAKIUH (TI0 YHUCITY U COCTaBY PEarupyromix 1
00pa3yOIIMXCs BEIIECTB) C OMOPOIA Ha CXEMBI.

CoctaBisaTh (HOopMyIIbl ONHAPHBIX BENIECTB MO BAJIEHTHOCTU U ONPECIATh
BaJICHTHOCTB 110 ()OpMyJIaM BELIECTB C OIIOPOil Ha aITOPUTM YIeOHBIX
JeUCTBUH.

PaccTaBasaTe k03¢ GUIKMEHTH B ypaBHEHUAX XUMHUYECKUX PEaKIUii C OTIOpOi Ha
ITOPUTM y4eOHBIX AEHCTBUH.

CrenoBaTh NpaBHIIaM MONB30BaHUS XUMUYECKOH TTOCYA0ON U TaOOpaTOPHBIM
00opynoBaHIeM, a TAKKe IpaBHIaM 0OpaIIeHNs C BEIECTBAMU B COOTBETCTBHHUC
HWHCTPYKLUSMH T10 BBIIIOJHEHHIO JTa00paTOPHBIX XMMHYECKHX OIBITOB 10
KOHTpPOJIEM Ieflarora.

Hcronp30BaTh IpH BEIIOJHEHHH YUeOHbBIX 3aJaHU{ U B ITpoLiecce
HCCIIeI0BATEIILCKON 1S TEIbHOCTH
HayYIHO-TIOMYJIIPHYIO JINTEPaTypy XUMIUECKOTO COAEP KaHMUs, CIIPABOYHBIEMaTepHaIIb,
pecypcsl iHTepHETa 1101 pyKOBOACTBOM IEarora.

BricTpauBaTh pa3BEpHyTbIE€ MMCbMEHHBIE U YCTHBIE OTBETHI C OIIOPO Ha
nH(pOPMaIHNIO U3 yueOHHMKA U CIPaBOYHBIX MaTepHaIOB, TPAMOTHO
UCIIOJIb30BATh U3YUCHHBIN MOHATUIHBIN annapaT Kypca XUMHU

Pasnes 2. BaskHeiinime npeacraBuTe i Heopranudeckux semects (30 u)



Tema 3. Bo3ayx. Kuciopon.
ITonsTHe 00 OKCHAAX
(6w

Bosnyx — cmech rasos. CocraB Bo3ayxa.

Kucnopox — sneMeHT 1 npocToe Bele-

cTBO. O30H — aNI0MPONHAA MOOUPUKAYUS KUCTIOPOOA.
HaxoxeHue kucioposa B pupose, Gpusndyeckne 1 XHMHIECKUe
CBOMWCTBA (peaKkUuu OKUCICHHUS, TOPEHHUE). Y CIOBHSA
BO3HHMKHOBEHHUS U NpeKpaleHus ropenus. [loatneoo
OKCHJIax.

Cnocobvl nonyuerus Kuciopooa 6 1abopamopuu u
npomviunennocmu. Ilpumenenue kuciaopona. Kpyrosopor
KHCJIOpOJia B IIPUPOJIE.

Tennosotl 3¢hpexm xumuueckou peaxyuu, noHsmue o
MEPMOXUMULECKOM YPABHEHUU, K30~ U SHAOTEPMHIECKUX
peaKuusXx.

Tonnueo (Hegpms, yeoasb u meman). 3azpasHerue 6030yxa,
Cnocobbl e20 npedomepaujerus. Ycunenue napHuKo8020
apgexma, paspyuienue 030H08020 CIOA.

JdeMoHcTpauumn

Bzaumopeiicteue docdopa, cepsl 1 jkenesa ¢ KUCIOPOLOM
(BO3MO’XKHO HCIIOJIb30BaHUE BHICOOIIBITOB).

Omnpenenenne cofepkaHus KACI0poaa B Bo3ayxe. OMBITEL,
JIEMOHCTPUPYIOLIYE YCIOBUS BOZHUKHOBEHUS U
MpEeKpaIeHus TOPEHUsL.

JlaGopaTopHble U NpaKTHYeCKHe Pa0OThI
Jlabopamopmwiii onvim:

O3HakoMJIeHHE ¢ 00pa3laMu OKCUJIOB.
IIpaxmuueckas paboma.

Ne 4. TlommyyeHue KUCIOpOaa, U3yIEHUE €r0 CBOWCTB.

Buvtuucnenus
— MOJIEKYJISIPHOM MacChl KHCIOPO/Ia U 030Ha Ha OCHOBAaHHUU
ATOMHOM MacChl XUMHUYECKOTO DJIEMEHTA

PackpbIBaTh CMBICI H3y4aeMbIX MOHATHI U IPUMEHATH 3TU MOHITHUS IPH
OITHCAaHMH CBOICTB BEIECTB U UX MPEBPALICHHUH C HCIONB30BaHUEM OMOPHBIX CIIOB
1 KJTHIIE.

XapakTepu3oBaTh (OMHCHIBATE)C ONOPOI HA NAAH, CXEMY, KPAMKYIO 3aNUCh
COCTaB BO31yXa, (GU3HUECKHE 1 XU-MHUUECKUE CBOICTBA KHCIOPO/A, CIOCOOBIETO
MIOJTy4eHUs, IPIMEHEHNE U 3HAUCHUE B IPUPOJIE U KU3HH YSIIOBEKa.

Cpasnueams peakyuu 20peHUs U MeOIEHHO20 OKUCIeHUsA C TIPEIBAPUTEILHBIM
00CyXIeHUEM TTapaMeTPOB CPABHEHHSI.

Cobupath mpuOOPHI AJIs HOTYYSHHS KUCIOPOAa (BEITECHEHHEM BOJIBI HBO3yXa).

Pacrio3HaBaTh OMBITHBIM ITyTEM KUCIOPO MO KOHTPOJIEM IIE1arora.

Hcnonb30BaTh XMMHYECKYI0 CUMBOJIMKY AJI COCTABICHHS (JOPMYJI BEILIECTB,
MOJIEKYJIAPHBIX YpaBHEHUH XMMHYECKUX PEaKINH ¢ y9acTHeM KUCIopoa.

OOBACHSTE CYIIHOCTB SKOJIOTUYECKUX TIPOOIIEM, CBSI3aHHBIX C 3arpsi3HEHHEM
BO3JyXa.

CrnenoBath paBuiIaM 06€301MacHO paboTHI B 1a00paTOpH MPH UCIIOIb30BAaHUH
XMMHYECKOH HOoCy bl M 000pyIOBAaHHS 110]] KOHTPOJIEM TI€arora, a Takxke
MpaBuiIaM 00paIIeHNs C TOPIOYUMHE BEIIECTBAMHU B OBITY.

[TnaHupOBaTH U OCYLIECTBISITH HA MPAKTUKE XUMUIECKHE SKCIIEPIMEHTHI,
TIPOBOIUTH HAOJIIOICHNSI, IeNIaTh BEIBOJIBI IO PE3yIbTaTaM dKCIIEPHMEHTa 110
PYKOBOJCTBOM II€/Iarora.

YdacTBOBaTE B COBMECTHOH paboTe B IpyIIIe.

Vcrionp30BaTh NpH BEIIOJIHEHHH YUeOHBIX 3aaHUi 1 B IIpoliecce
HCCIIEA0BATENbCKON IEATETbHOCTH HAYIHO-IIOMYIISIPHYIO TUTEPATyPy
XMMHYECKOTO COIEPKAHMSA, CIIPABOYHbBIE MaTepHabl, pecypchl IHTepHeTa Moz
PYKOBOJCTBOM II€Iarora.

BsicTpanBaTh pa3BEpHYTHIC IMCEMEHHBIE U YCTHBIE OTBETHI C OTIOPOH Ha MH(OPMAIIHIO
U3 yueOHMKa U CIIPABOYHBIX MATEPHAJIOB C OIIOPO¥i Ha IIaH, IPAMOTHO HCIIONIB30BaTh
U3Y4eHHBIH MOHATUIHBIN annapaT Kypca XUMHU



Tema 4. Bogopoa.
ITonsTHE 0 KHCJIOTAX H CONIAX
(9

Tema 5. KosinuecTBeHHbBIE
OTHOIIEHHUSI B XHUMHH
(49)

Bonopon — anemenT u mpoctoe BemecTBo. Haxoxnenue B
npupoze, GU3nUecKre 1 XMMUYECKUE CBOMCTBA (Ha IpuMepe
B3aHMO/ICHCTBHSI C HEMETAIaMH U OKCHUIaMU METaNJIoB),
HPUMEHEHHUE, CHOCOObL NOLYYEHUSL.

IlonsaTHne 0 KuCIOTaX U COMSIX.

JlemoHcTpanuu

Ilomy4yenue, cobupanue 1 pacro3HaBaHHE BOJOPO/A.
T'openue Bonopona.

Bsanmoneiictere Bogopoaa ¢ okcumom meau(1l).

JlaGopaTopHble U NpaKTHYeCKHe PA0OThI
Jlabopamopnwiii onvim:

BsaumoneiicTBie KUCIOT ¢ MeTallIaMH.
Ipaxmuueckas paboma:

Ne 5. [omyuenne Bogopo1a, N3yICHUE €TO CBOKCTB.

Botuucnenusn
— MOJIEKYJISIPHOM MaccChl BEIIECTBA HA OCHOBAaHUM aTOMHOM
MacChl XUMHUYECKHUX DJIEMEHTOB

Komnuectso BemectBa. Mouss. Mosnsipaas Macca. 3akoH
ABorazipo. MossapHblif 006EM ra3oB. Pacué€Tsl mo XuMUIecKuM
YpPaBHEHUSIM.

JeMoHcTpauus
OO0pa31ibl BEIIECTB KOJHYECTBOM 1 MOJTb.

Botuucnenusn

— 00BEMa, KOJIYECTBa BEIECTBA T'a3a 10 €r0 H3BECTHOMY
KOJIMYECTBY BEILECTBA WU 00bEMY;

— 00BEMOB ra3oB 10 YpaBHEHHIO PEaKIMM Ha OCHOBE 3aKOHA
00BEMHBIX OTHOIIIEHHH Ta30B

PackpbIBaTh CMBICT H3Y4a€MBbIX TIOHATHI 1 IPUMEHATH 3TH HOHITHUS IPH
ONMCAaHUM CBOMCTB BEUIECTB U UX NPEBpAILECHUI.

XapaxTepn3oBaTh (OMUCHBATE) GU3HUECKIE H XUMUIECKHE CBOHCTBA BOJIOPO/Ia,
CIIOCOOBI €ro TOJIy4eHH s, IPUMEHEHHe ¢ OIIOPOH Ha IUIaH, KPaTKyIo 3aIuCh,
cxemy.

Cobupath mpubop 114 HOITyYeHUsI BOAOPOA C HCIOIb30BaHUEM BU3YaIbHOW OMIOPHI

Hcnonb30BaTh XMMHYECKYI0 CUMBOJIMKY JJIs COCTABICHHS (POPMYJI BEIIECTB,
MOJIEKYJIAPHBIX yPaBHEHHH XUMHUUECKUX PEAKIUH C yJacTHEM BOAOPOA C
ONOpPOM HA ANTOPUTM.

CrenoBath npaBmiIaM 6€30I1acHOM pabOTHI B Ta00PATOPHH TIPH UCTIOIH30BaHIH
XUMHYECKOH MOCYAbl M 000pyJOBaHNS MO KOHTPOJIEM IeJjarora., a Takxke
MpaBuiIaM 0OpalIeHus ¢ TOPIOYMMH BEIECTBAMH B OBITY

ITnaHupoBaTh U OCYIIECTBIISATH HA MPAKTUKE XUMUUECKUE KCIIEPUMEHTBI, TPOBOIUTH
HaOJFOJIEHNS, 1eTIaTh BHIBOBI IO Pe3ysIbTaTaM SKCIIEPUMEHTa MOAPYKOBOACTBOM
Tieziarora ¢ 00Cy>kIleH1eM ILTaHa paboTsl, C UCIOIb30BAHUEM KIIMIIIE.

YdacTBOBaTE B COBMECTHOH paboTe B IpyIIIe.

[TnaHupoBaTh 1 OCYIIECTBIATH HA MPAKTHKE XUMHYECKUE IKCIIEPUMEHTHI, IPOBOAUTH
HaOJFOJIEHNS, IeaTh BBIBOABI IO PE3yNIbTaTaM SKCIIEPUMEHTA.

YdacTBOBaTE B COBMECTHOH padoTe B Ipymie

PackpbIBaTh CMBICI U3y4aeMbIX OHATHI U IPUMEHATh 3TH MOHATHSA, a TAKKE
U3y4YCHHBIE 3aKOHBI M TCOPUU ISl PELICHUS pacyETHBIX 3a1a4 C IOMOILBI0
Tresarora.

BBIMUCTATE MOJSIPHYIO MacCy BEIECTB; KOJIMUYECTBO BEIIECTBA, 00BEM rasa,
Maccy BelIecTBa ¢ ONOpoii Ha oOpazer, Ha GopMyIbI;

[IpoBoaUTE pacd€Thl MO ypaBHEHUSIM XUMUUYECKUX PEAKIIUNA C OIIOPOi Ha
obpasel, aropuT™ y4eOHbIX ISHCTBHIL: KOINYECTBA, 00bEMA, MacChl BEIIECTBAIIO
M3BECTHOMY KOJIMYECTBY, 00BEMY, Macce peareHTOB MM MPOIYKTOB PEaKIUH.

BeicTpauBats pa3BEpHyThIEe MICHMEHHBIE M YCTHBIE OTBETHI C ONOPOI HA MH-
(dopmarmio U3 yueOHNKA U CIIPABOYHBIX MAaTEPHANIOB, TPAMOTHO HCIIOIb30BaTh
WU3Y4YEeHHBIM MOHATHUHHBIN anmapar Kypca XMMHUH € TOMOIIIBIO Ilefiarora.



Tema 6. Boga. PactBopsbl. Bogna, ee cocras, crpoenne, MojeKynbl. @usnueckue CBOMCTBaBOAbL. | PacKppIBaTh CMBICI H3Y4aeMbIX IOHATHI U IPUMEHATh 3TU IOHATHSA IPH

ITonsiTHe 06 OCHOBaHHUAX Ananus u cunmes — memoost U3yueHus Cocmasa 600bL. OIIMCAaHMH CBOWCTB BELIECTB U UX MPEBPAILCHUH € TOMOLIBIO [IEarora.

(59) XUMHYECKHE CBOHCTBA BOJIbI XapaxTepn3oBaTh (GpU3NUECKUE U XUMUIECKHE CBOHCTBA BOJIBI, €€ POJIb KaK
(pazioKeHHe, peaKLK ¢ HATPHEM, OKCHOM KaJbIIUs, OKCHJIOMCEPBI pacTBOpUTENS B IPUPOAHBIX IIPOIIECcax ¢ ONOPOH Ha IUTAH U CXEMY.
V. CocTaBiATh ypaBHEHNS XUMHUUECKUX PEAKIMH ¢ yIaCTHEM BOJBI C OTIOPOif HacXeMy.
CocraB ocHoBanui. [ToHsATHE 00 HHANKATOpAX. OOBACHATH CYIIHOCTb KOJIOTUYECKUX TPOOIIEM, CBA3aHHBIX C 3arPsI3HEHUEM
Booa kax pacmeopumens. PactBopbl. Pacmeopumocmy eewecmss MIPUPOTHBIX BOJ, CIOCOOBI OYUCTKH BOJBI OT IIPUMECEH, MEPHI II0 OXpaHEe BOAOT
6o0e. 3arpsI3HEHHUS MOCIIE IPEIBAPUTEIBHOTO CTPYKTYPHPOBAHUS MaTepHana.
Hacviuyennvie u nenacviuyennvie pacmeopsi. MaccoBas 10715 I1naHupOBaTh U OCYIIECTBIATH HA MPAKTHUKE XUMUUECKUE SKCIIEPUMEHTBI, IPOBOIUTH
BEII[ECTBA B PACTBOPE. HaOJII0/IeH s, JIeaTh BBI-
Ponb pacmeopos 6 npupooe u 6 dcusnu uenosexa. Kpy2oeopomeoow: BOJIBI IO pe3yJIbTaTaM IKCIICPHMEHTA IO KOHTPOJIEM I1eJIarora, CHCIIOIb30BaHHEM
6 npupode. 3arpsi3HEHUE NPUPOAHBIX BoJ. OXpaHa KIIMIIE.
1 OYHCTKA IPUPOIHBIX BO. Crenosath npaBuiiaM 6€30IacHOM pabOTHI B 1aO0PATOPHHU NPU UCTIOIb30BAHUU

XMMHYECKOH MOCYABI M 000PyJOBaHUS MO KOHTPOJIEM TIeAarora.

IIpoBOAUTE BHIYUCICHUS C IPUMEHEHHEM MOHATHUS «MaccoBasi 10JIs BEIIECTBA B
pacTBoOpe» ¢ ONOpOH Ha (OPMYIIBL.

Hcronp30BaTh PY BBINTOJIHEHNUH Y4eOHBIX 3aJaHHH U B TIpoLiecce
HCCIIEA0BATETBCKON IS TEPHOCTH HAyYHO-NOMYISIPHYIO TUTEPaTypy
XMMHUYECKOTO COJIep KaHMsl, CIIpaBOYHbIe MaTepHaibl, pecypcsl IHTepHeTanon
PYKOBOZACTBOM MEarora.

BricTpauBath pa3BEépHYThIEC MUCHMEHHBIC U YCTHBIE OTBETHI C ONIOPOM Ha
nH(popMaImIo 13 ydeOHHKA U CIIPAaBOYHBIX MAaTEPHUaJIOB, IPAMOTHO

Tpaxmuueckas paboma: HCIIOJIb30BaTh U3YUEHHBIM NOHATUHHBIN annapar Kypca XUMUH 110CIIe

Ne 6.\'1—IpI/IFOTOB’3'ICHI/Ie pacTBOPOB ¢ ONpeneaEHHON MacCOBOM IIPE/IBAPUTEIIBHOTO CTPYKTYPHPOBAHUS MaTepHana
J0N1ei pacTBOPEHHOTO BEIIECTBA.

JleMoHCcTpanuu

DIeKTpoNn3 BOJbI; CUHTE3 BOJIbl; B3aMO/IeiiCTBUE BOJIBI C
metamtamu (Na, Ca) (BO3MOXKHO HCIIOJIb30BaHUC
BUJICOMATEPHUAJIOB).

PacTBOpeHue BelecTB ¢ pa3IuyHOM pacTBOPUMOCTBIO.
HccenenoBanue pacTBOPOB KUCIOT U IETIOYEH € TOMOLIBIO
HUHIUKaTOPOB.

JlaGopaTopHble U NpaKTHYeCKHe Pa0OThI

Buvtuucnenus
— C MCHOJIL30BaHUEM MTOHATHS «MACCOBas 0 BEIIECTBA B
pactBope»



Tema 7. OcHOBHBIE KJIACCHI
HEOPraHu4YecKux
coeIMHEeHM

(11 4)

Knaccudukaiys HeOpraHHYeCKUX COSTUHEHMUI.

Oxcuasl: cocras, Kiaccudukanus (OCHOBHBIE, KHCIOTHEIE,
angomepusie, Heconeobpasyrouue Ha npumepe okcuoa yenepooall
u oxcuoa azoma II, HoMeHKIaTypa. [lonyyenue OKCUIOB
(B3aUMOJICHCTBHE C BOJIOH, KUCIOTAMH, IIEJI0YaAMH).

OCHOBaHUS: COCTaB, KIacCUpUKAIHS (METOTH U

HEpacTBOPUMBIE OCHOBAHUSI), HOMEHKIIATYpa.

KucnoTtsr: cocras, kiaccudukarys, HOMCHKIATYpa, pU3NIECKuen
XUMHUYECKHE CBOHCTBA (B3aMMOACHCTBUE C OCHOBHBIMU
OKCHIaMH COJISIMH Ha IPUMEPE COJISTHOM U CEpHON KHCIIOT),
cnocobul nonyuenus. P akTHBHOCTH METAIIJIOB.

Coumu (cpemHre): HOMEHKIIATYPa, CHOCOObL NOYYeHUs,
B3aMMOJICHCTBYE COJIEH ¢ MeTallIaMH, KHCIIOTaMH, IeJI09aMU 1
COJIIMH.

T'eneTnyeckas cBs3b MKy KIacCaMi HEOPTaHHIECKUX
coequnenuii. ['enernueckue psnael. [lonstue 06 amdorepHbIx
THUIPOKCHIAX Ha MPUMEpE IIMHKA 1 ATIOMUHHSA. XUMHYECKHE
CBOMCTBA - B3aUMOJEHCTBUE C KMUCIOTAMH U IIETOYaMH.
PasioxxeHue npy HarpeBaHUH.

JdemMoHcTpauumn

OO0pa3Ibpl HEOPraHNIECKUX BEIIECTB PA3JIMYHBIX KJIACCOB.
BsanMmoneiicTBre pacTBOpa cepHO# KUCIOTHI ¢ okcuaoM meau(1l).
Peaknust HeliTpanuzanuu.

BriTecHeHHE 0THOTO MeTalIa JPYTHUM U3 pacTBOpa COJIH.

JlaGopaTopHble U MPaKTHYeCKHe PA0OTHI

Jlabopamopnvie onvimoi:

BsaumoneiicTBrE KUCIIOT C METaIIaMU.

ITony4yenue HepacTBOPUMBIX OCHOBAHHUI.

B3anmozelicTBre HepaCTBOPUMBIX OCHOBAHHI C KMCIOTAMHU.
Pasnoxenue runpokcuaa meau(Il) npu HarpeBanum.
IIpaxkmuueckasn paboma:

Ne 7. Pemienuie sxcriepuMeHTaNIBHBIX 337124 110 TeMe « OCHOBHBIE
KJTacChl HEOPTaHUUECKUX COCHMHEHUI.

Buvtuucnenusn
— 10 YPaBHEHHSIM XUMHYCCKUX PEAKITHIA

OmnpeneneHne OCHOBHEIX KIIACCOB HEOPTaHNUECKUX COSTMHEHHH 10 MTabIIoHy.
CocraBieHHe CXeM CTPOEHHSI OCHOBHBIX KIIACCOB HEOPTaHNUECKUX COCMHEHUH Ha
OCHOBE OIIpE/ICIICHUS.

CocraBienne hopMyII OCHOBHBIX KJIACCOB HEOPTAaHNIECKHUX COCIMHEHUH M HAa3bIBAHUE
UX 110 MEXIYHapOIHOH U TpUBHAIBHOW HOMEHKIIATYPE C HCIOIB30BaHUEM
OIIPEIENICHNUS 1 TaOJIHIIBI PACTBOPHMOCTH.

KnaccudumpoBanue n3ydaeMpIx BEIIECTB [0 COCTABY U c80Licmeam ¢ ONOPoil Ha
OTIpEIENeHNUs], CXEMBI M TAOJIHILy PACTBOPUMOCTH.

CocraBieHre TaOIUIIBI TEHETHYECKUX PSJIOB M CXeMBI «[ eHeTndecKast B3anMoCBsI3b
OCHOBHBIX KJIACCOB HEOPTaHWIECKHUX COSITUHEHHMIN 1T0]] pyKOBOJCTBOM IIE/Iarora.
IIporuo3upoBaHue CBONUCTB BEMIECTB HA OCHOBE OOINX XMMHUYECKUX CBOWCTB
W3yYEHHBIX KJIACCOB, IPYIIT BENIECTB, K KOTOPBIM OHU OTHOCSITCSI C HCIIOJIB30BAaHUEM
cxeMsl «I'eHeTH4ecKas B3aMMOCBSI3b OCHOBHBIX KJJACCOB HEOPTaHUYECKHX
COEIMHEHHUIT» MO/ PyKOBOJICTBOM ITE/Iarora.

CocraBieHne MOJIEKYISIPHBIX YPaBHEHU peaKiuii, MIUTIOCTPUPYIOMNX XUMHIECKHE
CBOMCTBA U3YYEHHBIX KJIACCOB U CNOCOObI NOYYUeHl s BEIECTB U3yYEHHBIX KIIaCCOB,
TPYIII, a TAKKe MOATBEPIKAAIOIINX ICHETHUECKYIO B3aHMOCBSI3b MEXKLy HUMH, C
OIIOpOii Ha BepOAIbHYIO CXEMY B KA4ECTBE 3PUTEINILHOI OMOPHI.

CocTaBiieHHEe MOJIEKYJISIPHBIX YPAaBHEHHH PEaKIuii 10 CXeMaM C IpeBapUTeIbHBIM
o0cyxIeHreM BEIOOpa pearupyromuX BemecTB.

Brruncnenne no ypaBHEeHHAM XUMHUYECKAX PEAKLIUI KOINIECTBa, 00bEMa, MacChl
BEIIECTBA 110 KOJINYECTBY, 00BbEMY, Macce peareHTOB MM MPOAYKTOB PEaKLUHU 110
AITOPUTMY.

[TnaHnpoBaHue M OCYIIECTBICHUE HA IPAKTHKE XUMHIECKOTO IKCIIEPHUMEHTA 1
HaOJIIOAEHNUS Ol PYKOBOJICTBOM YUHUTEIIS.

DopMypoBaHUE BEIBOAOB II0 PE3yIbTaTaM SKCIIEPUMEHTA C HCTIOIb30BaHUEM
OTIOPHBIX CIIOB.

DopmynpoBaHUE C TIOMOIIBIO TTEIAroTa 1 BBITOJIHEHNE MpaBHIiI 0€3011acHOit paboTH B
71a00paTOPHH TIPH UCIIOIH30BaHUH XUMHIECKOH ITOCY 16! X 000pyIOBaHNSI.
Hcrnonb3oBaHue MpY BBIOJHEHNH YueOHbIX 3a/1aHHI U B ITpoLiecce
HCCIIeI0BaTEIbCKOMN e TeIbHOCTH HayYHO-TIOMY ISIPHOM JINTEPaTypbl XUMHIECKOTO
COZIepKaHHs, CIIpaBOYHbIe MaTepHalbl, pecypcsl FIHTepHeTa, ocyliecTBIeHe BEIOOpa
MO/l PYKOBOJICTBOM II€/1arora.

BeicTpanBanue pa3BEPHYTHIX MMCHMEHHBIX M YCTHBIX OTBETOB C OMOPOit Ha
nH(popMarmio n3 yueOHUKA U CIIPABOYHBIX MaT€PHalIOB, TPAMOTHOE HCIIOJIb30BaHUE
M3YYIEHHOTO TOHATHITHOTO anmapaTa Kypca XMMHH C HCIOJIb30BaHNEM IIJIaHa,
OTIOPHBIX CJIOB, AJITOPUTMA.

Pa3nen 3. [lepnonuyecknuii 3axon u Ilepuognyeckas cucreMa xumudeckux djiementoB JI. U. MenneseeBa.
Crpoenue aToMoB. XuMuyeckas cBsizb. OKMCINTEILHO-BOCCTAHOBUTEIbHbIE peakmun (15 u)



Tema 8. [lepnoauyeckuii 3aKoH u
Ilepnoauueckas cucrema
XHMHYECKHUX 3J1eMEHTOB

J. 1. MenneaeeBa. Ctpoenue
aToma (7 1)

IlepBble MONBITKY KJIACCU(PUKAINN XUMUIECKHUX JIEMEHTOB.
TlonsiTue 0 TpynMax CXOAHBIX 3JT€MEHTOB (LETOYHBIE H
IIEJIOYHO3EMETIbHBIE METAILIBI, TAJIOT€HBI, HHEPTHBIE T'a3bl).
Onemenmul, Komopbwie 06paszyOm

amghomepnvle OKCUObL U 2UOPOKCUOBI.

Ilepnonuueckuii 3axon u [lepuoau-yeckas cucrema

xumuueckux nemeHTos JI. . Menneneesa. [lepuoasl, rpynnsl,
noarpynmnel. Gu3ndIecKuit CMBICI MOPSIIKOBOTO HOMEPA 3JIEMEHTAa,
HOMEpOB IIepHO/ia U TPYIIIBL.

Crpoenue atoMoB. CocTaB aTOMHBIX A1ep. M3omonbi.
OnextpoHsl. CTpoeHHUE ITEKTPOHHEIX 000JI09eK aTOMOB IepBhIX 20
XUMHYECKHUX 271eMeHTOB [leproaunaeckoii cucTeMsl

. . Menneneesa.

XapaKkTepuCTHKa XUMHUIECKOTO 3JIEMEHTA I10 €r0 MOI0KEHHUIO B
Ilepuonuueckoii cucreme JI. 1. Menneneesa.

3akonomepHoCcmu usMeHeHUs. CEOUICME 21eMEHIMNOB MAbIX
nepuo008 U 2NABHLIX NOOZPYNN 6 3A8UCUMOCIIU ONL AIMOMHO0
(nopsaokoso2o) Homepa.

3nauenue [lepuoouueckoeo 3axona u I[lepuooduueckoti cucmemoi
XUMUYECKUX INeMEHMO8 OJis paA36UMusi HayKu U NPaKmuKuy.
. U. Menoenees — yuénulii, nedazoe u epanicoaHun.

JleMoHCcTpanuu
Koportkonepruognas u anuHHONEpHOUIHAS (HOPMEI
Ileproauueckoil cucTeMbl XUMUYECKUX 3JIEMEHTOB /.
. Menneneesa.
Os3HakoMieHHe ¢ 00pa3liaMy METAIIOB U HEMETAIJIOB.

JlaGopaTopHble H MPpaKTHYeCKHe PA0OTHI

JlabopamopHwiil onvim:

B3aumopeiictBue rumpokcua IMHKA € pacTBOpaMU KHUCIOT U
nienodeit

PackpbIBaTh CMBICH IEPUOANYECKOTO 3aKOHA I10]] PyKOBOACTBOM TI€arora.
IloHuMaTh CynieCTBOBaHHE NIEPUOANYECKON 3aBUCHMOCTU CBOMCTB XMMUYECKUX
3JIEMEHTOB (U3MEHEHHUE PAANYCOB AaTOMOB U 3JIEKTPOOTPHUIATETBHOCTH) U UX
COEIMHEHUH OT MOJI0XKEHHUS B IEPUOINIECKOH CHCTeMe U CTPOSHUSI aToMa C

HCTIONb30BAHUEM CXEM H TaOIHII.

YcTaHaBIuBaTh CBA3b MEKAY [OJIOKEHUEM 2JIEMEHTA B IEPUOANIECKON CUCTEMEN
CTPOCHHUEM €ro aToMa (COCTaB U 3apsif sAApa, o0IIee YHCIIO IEKTPOHOB U
pacmpezeneHye X o JIEKTPOHHBIM CII0SIM) 110 00pas3iy.

IIporHo3upoBaTh XapakTep U3MEHEHHUS CBOICTB 3JIEMEHTOB U UX COCIUHEHUN 10
rpynnam u nepuogam Ileprogimueckoit cucTeMsl ¢ MOMOIIBIO MEJarora.
XapakTepu30BaTh XMMHUYECKUE 3JIEMEHTHI MEPBBIX TPEX MEPUOIOB, KK,
KaJIbLUs 110 UX NoJioxkeHuto B [leproanueckoii cucreme [l. 1. Menneneesa.

CrnenoBaTh mpaBuiIaM 0€30MacHOM PabOTHI B Ta00OPATOPHU IPH UCTIOJIE30BAHUH
XUMHYECKOH MOCYAbl M 000pyJOBaHUS MO KOHTPOJIEM TIearora.

BricTpauBath pa3BEpHyThIC IUCHMEHHBIC U YCTHBIE OTBETHI C ONIOPOH Ha
nHpopManuIo 13 y4eOHHKA U CIIPaBOYHBIX MaTePHUAJIOB, IPAaMOTHO
HCIIOJIb30BaTh U3YUEHHBIA NOHATUHHBIN annapar Kypca XUMUH 110CIIe
CTPYKTYPHPOBAHUS MaTepHana ¢ UCIOJIb30BaHUEM KITUIIE.

Hcronp30BaTh IpH BHIIOIHEHUH YI€OHBIX 3aJaHUH TEKCTHI y4eOHUKa TOCTIe
CTPYKTYpHPOBaHHs MaTepuaia, cipaBouHsle Marepuansl (Ilepuonuueckyro
cucTeMy XuUMI4YecKkux aneMeHToB J{. M. Menerneesa, TabiIUIly pacTBOPUMOCTH
KHCJIOT, OCHOBAHHUH U COJIEH B BOJE, NEKTPOXUMHUUECKUI sl HAIPSHDKEHU I
METaJJIOB).

Hcronp30BaTh IpH BHITIOMHEHUN Y4eOHBIX 3a1aHHI U B IpoIiecce
HCCIIEI0BATENILCKON JESITeNbHOCTH HAyUHO-TIOIYJIIPHYIO JIUTEpaTypy
XUMHUYECKOTI0 COAEpKaHuUs, CIIPaBOYHbIe MaTepHabl, pecypchl IHTepHeTa nox
PYKOBOACTBOM IleJjarora



Tema 9. Xumuueckas cBf3b. DnexmpoompuyamenbHocms aTOMOB XUMHUYECKUX 3JIEMEHTOB. PackpbIBaTh CMBICH H3y4aeMbIX OHATHH O] pYKOBOJACTBOM Hegarora. OnpenensTs

OKHCINTETbHO- Xumuueckasi CBs3b (HOHHAsA, KOBAJICHTHASI TIOJISIPHAs U KOBaJICHTHAS BHUJI XHMHUYECKOM CBSI3U B COSAMHEHHH C HCIIOJIb30BAHUEM CXEM.

BOCCTAHOBUTEIbHBIE PEAKIIUH HETIOJISIpHAs ). OnpeiensiTs CTeneHb OKUCICHUS XHMUYECKOTO 3JIEMEHTA 10 (hOpMYJIe €ro

(8 u) CreneHb OKUCIICHUS. COC/IMHEHUS C UCTIOJIb30BAHUEM AJITOPHUTMA.
OxucnutensHO-BoccTaHoBUTENbHBIE peakuun (OBP). [Ipouecch OnpenensTs 3IeMEHT (BEIIECTBO) — OKUCIUTENb U SJIEMEHT (BEIIECTBO) —
OKHCIICHUsI U BOCCTaHOBINCHHS. OKUCIUTEIN U BOCCTAHOBUTEIIH. BOCCTaHOBHUTEIb.

OOBACHATH CYIIHOCTh MPOLIECCOB OKUCIEHUS U BOCCTAHOBIICHUSI.

CocCTaBIATh HNEKTPOHHBIH OanaHc ¢ yIETOM YHClIa OTAAHHBIX U MIPUHATHIX
JNIEKTPOHOB.

CocCTaBIIATh ypaBHEHUE OKUCIUTEIBHO-BOCCTAHOBUTEIBHOM peakuy o
ITOPUTMY pPa300pa OKHCIUTEIFHO-BOCCTAHOBUTEIBHON PEaKIHN.

Hcnonp30BaTh MPH BBIMOIHEHUN YUeOHBIX 3a1aHUI TEKCTHI yUeOHHKA MOCIe

JleMoHCcTpanuu
OKHCIINTEIbHO-BOCCTAHOBUTEIbHBIC PpCeaKurun: ropeHue,
peaKunun pasjaoKEeHUs1, COCANHEHUA

CTPYKTYpUPOBaHUs MaTepHaa, CIIpaBOYHbIe MaTepUallbl (IEPUOIUIECKYIO
cHcTeMy XUMHUUYecKuX ameMeHToB J{. . Menneneesa, Tabiuily pacTBOPUMOCTHKHUCIIOT,
OCHOBAHUI U COJIEH B BOJE, JICKTPOXUMHUYUCCKHN PsiJl HAIPSDKEHUH METAIIOB).



9 KVIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uu@poBbIe
Ne i/m P Konrpoasubie | Ilpakruueckue (upp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypcbl
Pa3zgea 1. BemmecTBO M XUMH4YeCKHe peakuu
[ToBTOpeHue u yriydiieHue 3HaHu| bubnuotexa [HOK
1.1 5 1 0
OCHOBHBIX pa3/eoB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHX 4 0 0 bubnuotexa [HOK
' peaxiuii https://m.edso00.ru/7f41a636
13 DIIEKTPOTUTHIECKAs JUCCOIHAITHSI. 8 1 1 bubnmnoreka [HOK
' XHUMHUYECKUE PEAKLIUN B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3nes 2. HemeTa/ibl M MX cOeIMHEHUS
51 OO11ast XapaKTepUCTHKA XUMHUYECKUX 4 0 1 bubmuoreka [JOK
' aneMeHToB VIIA-rpynmel. ["anorens https://m.edsoo.ru/7f41a636
OO01mas XxapakTepUCTHKa XUMUYECKUX
2.2 3J'IeHI\iCHTO]£) VIAl-Dr nbl. Cepa u eé 6 0 0 brbmmorexa LTOK
' PYTHEL Lep https://m.edsoo.ru/7f41a636
COETMHEHUS
OO01mas XxapakTepUCTHKA XUMUYECKUX
2.3 3J'IeHI\iCHTO]£) VA-lr3 nnbsl. A30T, pocdop u ux 7 0 1 bubmmorexa LOK
' PYTHIEL ’ P https://m.edsoo.ru/7f41a636
COETMHEHUS
OO01mas XxapakTepUCTHKA XUMUISCKUX
2.4 3neMeHToB |VA-rpymmel. Yriepon u 8 1 2 bubnnorexa LOK
' . DYIIBL P https://m.edso00.ru/7f41a636
KPEMHUH U UX COSANHECHUS



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

Hroro no pazneny

25

Pazgen 3. MeTaJIbl M X COCIUHEHU ST

. bu6nmoreka [IOK
31 Obmwe cpojicTsa MeTaIIOB 4 https://m.edsoo.ru/7f41a636
. bu6nmmoreka [IOK
3.2 Baxueiime MeTauibl U UX CO€IUHEHUS 16 https://m.edsoo.ru/7f41a636
Hroro mo pazneny 20
Pasznen 4. Xumus u oxkpyxamomas cpeaa
4.1 BemecTBa u Matepuaisl B )KA3HU YEJIOBEKA 3 bubnmorexa [TOK
' B p https://m.edsoo.ru/7f41a636
Hroro mo pazmeny 3
PesepBHOE Bpemst 3 bubmmorexa LOK
P p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

9 KVIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne uudgposbie
Tema ypoka Kontpoabubie | IIpakTnueckue
n/n Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
[Tepuonnueckuii 3akoH. [lepuoanueckas
1 cCUCTeMa XUMHUYeCKuX demeHToB [[. 1 1 0 0 bubmmorexa [TOK
T https://m.edsoo.ru/00adb59e
Menneneena
3aKOHOMEPHOCTH B U3MEHEHUU CBOICTB
2 XUMHAYECKHUX DJIIEMEHTOB MEPBLIX TPEX 1 0 0 bubnnorexa LIOK
p p https://m.edsoo.ru/00adb6b6
MIEPHOJIOB
3 Knaccudukanus u HoMeHKIaTypa 1 0 0 bubnnoreka IIOK
HEOPraHWYECKUX BEIECTB https://m.edsoo.ru/00adb7e2
4 Bunnl XMUMHYECKOU CBSA3U U THIIEI 1 0 0 bubmnoreka IIOK
KPUCTAITIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KonTponbnas padora Nel no teme
. bubmorexa [JOK
5) «IToBTOpeHue u yriayoneHue 3HaHu 1 1 0
http://m.edsoo.ru
OCHOBHBIX Pa3/IeJIOB Kypca 8 Kiacca
6 Krnaccudukanys XuMHUECKUX peaklui 1o 1 0 0 bubmuoreka [JOK
pa3IMYHBIM TPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsTHE O CKOPOCTH XUMHUECKON peaKIInH.
7 IToHsATHE O TOMOT€HHBIX U T€TEPOreHHBIX 1 0 0 bubnnorexa LIOK
p https://m.edsoo.ru/00adbe9a
peaKnusax
[ToHsTHE 0 XUMUYECKOM PaBHOBECHH.
8 @akTOpBI, BIUAIOIINE HA CKOPOCTh 1 0 0 bu6mmoreka [JOK

XUMHYSCKOU pCaKkuu U IMOJIOKCHUC
XUMHYCCKOTI'O paBHOBECUA

https://m.edsoo.ru/00adc28c



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
http://m.edsoo.ru/
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c

9 OKHCIUTEIEHO-BOCCTAHOBUTEILHBIC Bbu6nuoreka [IOK
peakuuu https://m.edsoo.ru/00adcade
Teopus 371EKTPOIUTUYECKON JUCCOLMALINH. bubnumoreka [JOK

10
CunpHBIC U ClIa0bIC AJICKTPOIIUTHI https://m.edsoo.ru/00adcd68

11 HonHbIe ypaBHEHUS peaKIIUit bubmorexa [JOK

yp peak https://m.eds00.ru/00add448
XHUMHUYECKHE CBOMCTBA KMCIIOT X OCHOBAHMI
12 B CBETE IPEICTABICHUNA 00 buGnnorexa LIOK
P ! https://m.eds00.ru/00add5d8
ANEKTPOIUTUICCKOM TUCCOITUAITIU
XUMUYECKHE CBOMCTBA COJICH B CBETE
13 MPEACTABICHUHN 00 JIEKTPOJIUTUYCCKOM bubmorexa [JOK
bes P https://m.edsoo.ru/00add8b2
JIACCOLMAIIN
14 IlonsTHE O TUAPOIIM3E COJICH bubmorexa HOK
P https://m.eds00.ru/00add9d4
bubnnoreka IIOK
15 O060011IeHNE U CUCTEMAaTH3a 3HAHUN
HICHHE 7 CHCTCMATHSARIT SHATHT https://m.edsoo.ru/00addd12

16 [IpakTnueckas padora Ne 1. «Pemenue bubnmnorexka HOK
JKCIIEPUMEHTAJIBHBIX 3a7a4» https://m.edsoo.ru/00addbfa
KonTponbnas padota Ne2 o teme

17 «DJIEKTPOJIUTHYCSCKAS TUCCOLMAIIHS bubmorexa [JOK

p a THarH. https://m.edsoo.ru/00addecO
XUMUYECKUE PEaKIMH B PACTBOPAX)»

18 OO01mas XxapakTepuCTHKA raJIOTeHOB. bubnmnoreka [JOK
XHMMHUYECKHE CBOMCTBA HA IPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
Xnopoogopoa. CojissHas KHCIIOTa,

19 XI/IMEI‘ICCI?I/IS CiOﬁCTBa IOJIYYCHHUE bubmorexa [JOK

’ y ’ https://m.edsoo.ru/00ade104
MIPUMEHEHUE
20 [IpakTuyeckas padora Ne 2 o Teme bu6muoreka [JOK

«HOJ’Iy‘ICHI/IC COJISTHOM KHCJIOTBI, U3YUCHUC eé

https://m.edsoo.ru/00ade348



https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348

CBOWCTB»

Breraucnenus 1o YpPaBHCHUAM XUMHNYCCKUX

bu6nmoreka [IOK

21 €aKIMii, eClI OJIMH U3 PearcHTOB JaH B
peak A p A https://m.edsoo.ru/00ade488
n30bITKE
99 OO6mras xapakTeprucTuKa 3J1eMeHTOB VIA- bubnmnoreka HOK
TPYIIIIBI https://m.edsoo.ru/00ade64a
AnnoTponHbie MOIU(UKALIUY CEPHI.
23 Haxo;xr;eHHe cephl H(beé coeﬂHHeiHﬁ B bubnnorexa LIOK
p . https://m.edsoo.ru/00ade64a
npupoae. XuMHUYECKHE CBONCTBA CEPBI
CepoBonopo, ctpoenue, hpu3nueckue u bubnuorexa [HOK
24 o
XHMHYECKHUE CBOMCTBA https://m.edsoo.ru/00ade802
o5 Oxcunet cepbl. CepHas KHCIIOTa, (PU3HUECKUC bubmuorexa [HOK
Y XMMHYECKHE CBOMCTBA, IPUMEHECHHUE https://m.edsoo.ru/00adea28
XHMMHMYECKHUE PEAKIUH, JIEKAIME B OCHOBE
26 IIPOMBIIIJIEHHOT'O CIIOCO0a MOIy4EeHUS bubnuoreka [JOK
CEpPHOM KUCIOTbI. XMMUYECKOE 3arpsI3HEHUE https://m.edsoo.ru/00adec8a
OKpY>Karollen cpelibl COEUHEHUSIMUA CEPbI
97 Brrauciienne MaccoBoi 1071 BEIXO/a bubmorexa [JOK
MIPOYKTA PEAKIINHU https://m.edsoo.ru/00adec8a
OO6mas xapakTepucTuka 31eMeHToB VA-
28 rpynmsl. A30T, pacCpoCTpaHEHUE B IPUPOJIE bubmmorexa LHOK
PYTIIH- » PacpocTp . PHPOAE, https://m.edsoo.ru/00adeea6
(du3nyecKre U XUMUICCKIE CBOHCTBA
29 AMMHaK, ero Gpu3nYeckue 1 XUMHYECKUE bu6mmoreka [JOK
CBOMCTBA, IIOJIy4YCHUE U IIPUMEHEHUE https://m.edso0.ru/00adf004
[IpakTuueckas pabora Ne 3 o Teme
30 «[Tomy4yeHne aMMuaKka, U3y4eHHE ero Bubmmorexa [IOK
. i 1Y https://m.eds00.ru/00adf180
CBOMCTB»
31 A3oTHas Kuciora, e€ GpusnIecKkue u but6mmoreka [IOK



https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180

XUMHUYECKHE CBOUCTBA

https://m.edsoo.ru/00adf306

Hcnons30BaHre HUTPATOB U COJIEH aMMOHUS
B Ka4eCTBE MHUHEPAILHBIX YIOOPEHUH.

bu6nmoreka [IOK

32
XHUMHYECKOE 3arpsA3HEHNE OKPYIKaAOIIEeH https://m.edsoo.ru/00adf518
Cpelbl COEIMHEHUSIMU a30Ta
docdop. Oxeun pocdopa (V) u dpochopuas
33 KHCJIO0Ta, (PU3NYECKHE U XUMHUECKUE bubamorexa LHOK
L https://m.edsoo.ru/00adf68a
CBOICTBa, IIOJIy4YE€HUE
Hcnonb3oBanue pocdaToB B KauecTBe
34 MUHEpaIbHBIX yI00pEeHU. 3arpsi3HeHne bubmmorexa LIOK
P . yA00P - 2arp https://m.edsoo.ru/00adfc20
MIPUPOIHOM cpenbl hochaTamu
35 Yraepon, paclipoCcTpaHEHHUE B IPUPOJIE, bubnmnoreka HOK
(hU3UYECKre U XMMUYECKHUE CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxcunpl yriaepona, ux Gpusndeckue u
36 XMMHYECKHUE CBOMCTBA. DKOJOTMYECKHUE bu6mmoteka [IOK
poOJIeMBbl, CBA3aHHBIE C OKCUIOM YIJepoa https://m.edsoo.ru/00adfebe
(Iv)
N bubmorexa [JOK
37 h%
PONBHA KHCIOTA 1 €¢ cOtH https://m.eds00.ru/00ae006¢c
[TpakTuyeckas pabora Ne 4 o Teme
38 "[lonyueHune yriaekuciioro rasa bubmmorexa LOK
i o ' Y https://m.eds00.ru/00ae027e
KavecTBeHHast peakiys Ha KapOOHAT-UOH
39 IlepBoHayabHBIE TOHATHUS 00 OPraHUYECKUX bubnmnorexka HOK
BEILECTBAX KAK O COCUHEHUAX yIiepoa https://m.edsoo.ru/00ae054e
40 Kpemnuuii u ero coequuenust bubnuorexa LOK
p a https://m.eds00.ru/00ae080a
41 ITpakTuyeckas pabora Ne 5. Pemenue bu6muoreka [JOK

OKCIICPUMCHTAJIbHBIX 3aJia4 IO TCME

https://m.edsoo.ru/00ae0bf2



https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2

«Baxuelinme HeMeTaUIbl U UX COCIUHEHUS

KonrtponsHas padora Ne3 o reme

bu6nmoreka [IOK

42
«Baxuelinine HeMeTaJUIbI U UX COEIUHEHUS https://m.edsoo.ru/00ae0el18
OO6m1ast xapaKTepruCTHKa XUMHYECKHUX

43 3JIEMEHTOB — MeETaJlJIOB. MeTaimdecKas bubmuorexa [JOK
CBA3b U METAJUIMYECKAs] KPUCTAJINYECKAST https://m.edsoo.ru/00ae103e
pemiéTka. PU3HUECKUE CBOWCTBA METAJLIOB
XUMUUECKHE CBOMCTBA METAILIOB.

44 OJIEKTPOXUMHUUECKUI P HAIPSOKEHUH bubnnorexa LIOK

p P p https://m.edsoo.ru/00ae1156
METaJIOB
O61ue cnocoObl MOTyYeHHUsS] METAJLIOB.

45 Crnnasel. Berancienus o ypaBHEHUAM bubnuoreka [JOK
XUMHYECKUX PEaKIUi, €CIu OJUH U3 https://m.edsoo.ru/00ae1156
pEareHTOB COJEPKUT MPUMECH

46 ITousiTHe 0 KOPPO3UU METAILIOB bubnnorexa LIOK

PP https://m.edsoo.ru/00ae1278
bu6nuoreka [IOK

47 €JI0YHbBIE METAJUIEI
m https://m.edsoo.ru/00ael14b?2

48 OKCHIBI ¥ THAPOKCHUILI HATPUS U KaAJIUS bubnmorexa [TOK

P p https://m.edsoo.ru/00ael14b?2

49 [IlenoyHo3eMenbHBIE METAIUIBI — KAJIBIIUI U bubmuotexa [JOK
Mar"aum https://m.edsoo.ru/00ae15e8

50 Baxueinue coequHEHNU KaJIbIAA bubmorexa HOK

a https://m.edsoo.ru/00ae15e8
. bubnnorexa IIOK
51 O000111eHIE U CUCTEMATH3aIU 3HAHUI 1
http://m.edsoo.ru
.. .. Bubnuoreka I1IOK
52 JXKe€ctkocTh BOABI M CIOCOOBI €€ yCTpaHEeHHUs 1

https://m.edso0.ru/00ae1886



https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
http://m.edsoo.ru/
https://m.edsoo.ru/00ae1886

53 [IpakTuyeckas padora Ne 6 o Teme bubmmoreka [IOK
"YKEcTKOCTh BOABI U METOIBI €€ yCTpaHEeHHS" https://m.edsoo.ru/00aelae8
bu6nuoreka [IOK
54 AmroMuHuii
https://m.edsoo.ru/00aelc64
AMpoTepHBIE CBOIICTBA OKCHJIA U bubmmoreka [JOK
55
TUIPOKCHUIA https://m.edsoo.ru/00aelc64
bu6nuoreka [IOK
56 Keneso
https://m.edsoo.ru/00ae1d86
57 Oxcuibl, ruapokcuabl u coiu xenesa (1) u bubmuorexa [HOK
xenesa (1) https://m.edso0.ru/00ae35e6
b K
58 O0001IeHrE U CHCTEMATH3AMs SHAHUH nomorexa O
http://m.edsoo.ru
[IpakTuueckas padora Ne 7. Pemenue
59 DKCIEPUMEHTAILHLIX 3aa4 10 TEME bubnmorexa IOK
P " A https://m.edsoo.ru/00ae3de8
«BaknelIe MeTajbl 1 UX COETUHEHUI
Beruncnenus mo ypaBHEHUSIM XHMHUECKHAX
€aKINi, eCJIM OJIMH M3 pearcHTOB JIaH B
60 i36LITKe WU COJE )I(I/ITI;I AMECH bubnmorexa [IOK
Aep . p ' https://m.eds00.ru/00ae1750
Brrunciaenust MaccoBOI TOJIM BBIXOJA
MPOJYKTa PeaKiuu
bubnuoreka IIOK
61 O00011IeHIE U CUCTEMATH3aIlUs 3HAHUI nbsmorexa I
http://m.edsoo.ru
62 KonTtponbHast pabota Ne4 o reme bubnmnorexka HOK
«Baxueilinine MeTajIbl U UX COeIUHECHUSY http://m.edsoo.ru
63 BeniecTBa 1 maTepuanbl B TOBCETHEBHOM but6mmoreka [IOK
JKU3HHU YeIoBeKa https://m.edso00.ru/00ae3f50
64 XUMHUYECKOE 3arps3sHEHUE OKPYKAIOen bubnmnoreka [JOK

cpebl

https://m.edso0.ru/00ae4270



https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
http://m.edsoo.ru/
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
http://m.edsoo.ru/
http://m.edsoo.ru/
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270

65 Ponb xuMHUM B pelieHUH SKOJIOTHYECKUX 1 bubmmoreka [IOK
npobiem https://m.eds00.ru/00ae4270
66 PezepBHblit ypok. O6o001eHue 1 1 bubnumoreka [JOK
cUCTeMaTU3alus 3HaHUU https://m.edsoo.ru/00ae0dOa
67 PesepBubIil ypok. O60011eHIE 1 1 bubnmnoreka HOK
cucTeMaTu3alus 3HaHu| https://m.edsoo.ru/00adb33c
68 PesepBHrlil ypok. O60011eH1Ee 1 1 bubnmoreka [JOK
cucTeMaTu3alus 3HaHU! https://m.edsoo.ru/00ad9cb?2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

Tematnueckoe muanupoBanue s oOyuaromuxcs ¢ 3I1P 9 knacc

MpumepHbie TemMbl,
packpbiBatolme AaHHbI pasgen
nporpammsl,

W KO/IMYECTBO YacoB, 0TBOAUMOE
Ha UX U3yyeHune

OcHOoBHOe coaeprKaHue

OCHOBHbIe BUAbI AeATe/IbHOCTH
obyuarowmxca

Pa3zgeu 1. BemiecTBO U XUMHYeCcKHe peakuuu (17 4)

IloBTOpEHME U yIJIy6GI€HUE
3HAHMI1 OCHOBHBIX pa3/€eJioB
Kypca 8 kiacca

(54)

[lepuoanyeckuii 3akoH. [leproauyeckas cucTeMa XUMHUYECKUX
asieMeHTOB /I. U. MeniesnieeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTHU
B U3MEHEHUH CBOMCTB XMMHUUECKHX 3JIEMEHTOB MEPBBIX TPEX
NepPUO/IOB, KaJIvs, KaJbI[US U UX

COeJIMHEHUH B COOTBETCTBHH C MOJIOX)KEHHWEM 3JIEMEHTOB B
NepUOIUIECKOH CUCTEME U CTPOEHUEM HX aTOMOB.
Knaccupukanus 1 HOMeHK/IaTypa HEOPraHUYECKUX BEIIECTB
(MexgyHa-po/iHasA U TPUBHA/IbHAsI). XMMHUYeCKHUe CBOMCTBA
BEIleCTB, OTHOCSLIUXCS K Pa3/IMYHbIM KJIaCcCaM HEOPTaHUYEeCKUX
CcoeJIMHEHU, UX TeHETUYECKas CBSI3b HEOPraHUY€eCKUX BEIeCTB.
CTpoeHHe BeleCTBa: BU/bl XUMUYECKOU CBSI3U U THIIbI
KPUCTA/VIMYECKUX PELIETOK. 3a8UCUMOCMb C80lIcM8 seujecma om ux
cmpoeHusl.

JleMOHCTpanumn

1. Mozev KpUCTalIMYeCKUX PELIETOK HeOpraHU4eCcKUX BelleCTB.
2. KopoTkonepuogHas U AJIMHHONIepUOAHAsA GOPMBbI
[lepronyecKkoit cCUCTEMBI XUMHUY€ECKHX 3JIEMEHTOB

J. U. MengeneeBa

XapaKTepl/IBOBaTb XUMUYECKHE 3JIEMEHTHBI IePBbIX TpéX MepuoaoB, Kajaud 1
KaJIbIIUs 110 UX OJIOKeHUI0 B [lepuoaudeckoii cucreme /[l. U. MeHzesieeBa ¢
OTIOpPO Ha A/JITOPUTM.

KJIaCCI/ICl)I/IuI/IpOBaTb W Ha3bIBaTb HEOPraHW4YeCKHe BellleCTBA U3YyYEeHHBIX
KJIaCCOB C OTIOPOH Ha cxeMy, TabJIMLy PaCTBOPUMOCTH.

OnuchiBaTh 06IIME XUMHUYECKHE CBOMCTBA BELIECTB Pa3JIMYHbBIX KJIACCOB,
MOATBEPXAATb CBOMCTBA NPUMepPaMH MOJIEKYJISIPHBIX YpaBHEHU N
XMUMHUUYECKHUX peaKIUi C 0lTOpoi Ha cXxeMy.

OnpezensiTh BUJA XUMUYECKOH CBSA3U U TUI KPUCTAJLJIMYECKOH PEIETKU
BEIECTBA C ONIOPOU HA CXEMY.

[IporHo3upoBaTh CBOMCTBA BEIECTB B 3aBUCHUMOCTH OT MX CTPOEHUS 10C/Ie
NpeBapUTENbHOTO pa3bopa.

BrIcTpanBaTh pa3BEpPHYThIe MUCbMEHHbIE U YCTHBIE OTBETHI C OIOPOM Ha
“HOpMalHIO U3 YIeGHUKA U CIIPABOYHBIX MAaTEPHUAJIOB, TPAMOTHO
HCI0JIb30BaTh U3y4YeHHbIH NOHATUIHBIN annapaT Kypca XUMHUH.

HWcnosib30BaTh NpHU BHINOJHEHUH YYeOHBIX 33JaHUH U B ITpoliecce
HCCJIeI0BAaTEIbCKOH JIesITeNIbHOCTH HAYYHO-MOMYJISIPHYIO JTUTEPATYPY
XUMHYECKOT0 COZIEpXKaHusl, CIPpaBOYHble MaTepHaJibl, pecypchl UHTepHeTa
1o/, pyKOBOACTBOM IleJiarora.




Tema 1. OcCHOBHbIE
3aKOHOMEPHOCTH
XHMHUYECKUX peaKui
(44)

Knaccuduxanusa xuMU4ecKUx peakui 10 pas/IMuHbIM IPU3HAKaM
(o 4Mcay M COCTaBY YYaCTBYOLIMX B pEAKLUU BELECTB, N0
mens08oMy 3¢ hekmy, no usMeHeHU0 cmeneHell OKUC/AeHUs
XUMUYECKUX 3/1eMEeHMo08, N0 06pamumMocmu, N0 y4acmuro
Kamaauzamopa).

IK30- u a3HdomepMuUecKue peakyuu, mepMoxuUMUYecKue ypagHeHusl.
ToHsimue o ckopocmu xumuveckotl peakyuu. [IoHssmue 0 20M02eHHbIX
U zemepozeHHbIX peakyusix. [lonsimue 06 o6pamumblx

U HeobpamMuMblX Xumu4eckux peakyusix. [lonsimue o Xumu4eckom
pasHosecuu. Pakmopwl, 8AUAOWUE HA CKOPOCMb XUMUHECKOU
PeaKyuu U no/0MHceHUe XUMUYEeCKO20 PABHOBECUSL.
OKHCJINTENbHO-BOCCTAaHOBUTE/bHbIE PeaKIMHU (3/1eKTPOHHBIN
GaslaHC OKHCIUTEbHO-BOCCTAHOBUTEJIbHON PeaKLUH).

JleMOHCTpanumu

1. 3aBUCHMOCTb CKOPOCTH XUMHUYECKOHN PEaKIHU OT Pa3IM4HbIX
daxTopoB.

2. BospgelicTBue KaTaM3aTopa Ha CKOPOCTb XUMHUYECKOH peaKIyu.
3. [IpuMepbl HEOGPATUMBIX YU 06PATHUMBIX peaKIHH.

4. CMelleHME PAaBHOBECUS XUMHUYECKOU pEaKI[UU.

BuvruucaeHus
— KOJIMYeCTBa BEIeCTBa, 00'bEMa U MaCcChl peareHTOB WU
NPOAYKTOB 10 YpPaBHEHUSIM XUMUYECKUX peaKL Ui

PackpbIBaTh CMBIC/ M3y4aeMbIX HOHATUHI U IPUMEHATb 3TH NOHATUSA MIPU
OINMCAaHUU CBOMCTB BEILECTB U UX PEeBPALEHU.

KnaccuduunpoBaTh XMMHUeCKHe peaKIMH 110 pa3/IMYHbIM IPU3HAKaM.

YcTaHaBAIMBaTh 3aBUCUMOCTb CKOPOCTH XUMHUYECKOM peakIiuy OT pa3/IN4HbIX
$aKToOpoB MO/ PyKOBOACTBOM YUUTEJIs1.

[IporHo3upoBaTb BO3MOXHOCTH NPOTEKaHUS XUMUYECKHX IpeBpallleHUH B
pa3/IMYHbIX YCI0BUSAX N0C/Ie NpeAiBapUTebHON paboThl.

OnpefensiTh OKUCAUTENb U BoccTaHOBUTe b B OBP.

CoCTaB/IATh 3JIEKTPOHHBIN Ga/llaHC peaKUU.

[Ipou3BOAUTE BBIUHUCIEHHS 10 XUMHUYECKUM YPaBHEHUSM 110 aJITOPUTMY.

BoicTparBaTh pa3BépHYThle MMCbMEHHbIE U YCTHbIE OTBETHI C OIOPOH Ha
rHopMalHIo U3 yIeOHUKA U CIPAaBOYHbIX MaTEPHUAJIOB, TPAMOTHO
HCI0JIb30BAaTh U3y4YeHHBIN MOHATUHHBIN aNnapaT Kypca XMMUHU Iocjie
Npe/BapUTEIBbHOTO CTPYKTYPUPOBAaHUS MaTepHaIa.

Hcnonb30BaTh NpU BEINOJIHEHUH Y4e6GHBIX 3a/JaHUH U B IIpoliecce

UCCJIe[0BaTebCKOH [lesATeJIbHOCTH HayYHO-NONYJISIPHYI0 IUTEpPaTypy

XUMHUYECKOTO0 COZIep>KaHMUsl, CIpaBOYHble MaTepHaJbl, pecypcel UHTEpHETa

I1ocCJie KOHCYJIbTallUU C [1eJaroroM.




Tema 2. 3/1eKTpoIUTHYECKAS
Aucconyanus. XuMH4yecKne
peaknMu B pacTBOpax

(84)

Teopus 3JIeKTPOJUTUYECKON AUCCOLUALMHU. DIEKTPOJIUTHI U
He3JIeKTPOIUThL. KaTHOHBI, aHHOHBI. MexaHusm duccoyuayuu
geujecms ¢ pasAuvyHbIMU gudamu xumuveckoli cgsizu. CmeneHs
duccoyuayuu. CUnbHbBIE U CJIA0bIE 3J1EKTPOTUTHL

Peakunu HOHHOTO 0GMEHa, YCI0BUsS UX IPOTEeKaHHUsl. loHHbIe
ypaBHEHHUS peaKUil.

XUMH4YecKHe CBOMCTBA KUCJI0T, OCHOBAaHUH U COJIEH B CBETE
npeACcTaBJeHUH 06 3JIEKTPOTUTUYECKOH Arcconnannu. Cpeaa
pactBopa. [loHsiTHE 0 rUpOJIH3E COJIEH.

KavyecTBeHHBIE peaKlMK HAa KATUOHBI

Y aHUOHBI : XJIOPUJ-, GPOMUJ, UO3U[-, CyIbdAT-, KAPOOHAT-,
cunukaT-pocdaT- aHUOHBI, TUAPOKCU/I-UOHBI KATUOHBI AMMOHMS,
MarHus, KaJbliusl, aJIIOMUHUS, Kejie3a 2+, 3+, IUHKaQ,
NPUCYTCTBYIOLIME B BOJHBIX PACTBOPAX..

JleMoHCTpanum

JJIeKTpUYecKasi IPOBOAUMOCTb PACTBOPOB BELIECTB; ABHXKEHUE
VIOHOB B 3JIEKTPUYECKOM II0JIE.

OnbITHI, WTIOCTPUPYIOLIYE TPU3HAKY TPOTEKAHUS PeaKINit
HMOHHOT0 06MeHa.

OnbITHI IO ONpeie/IEHUIO CPEJbI B pacTBOpax cosiel (xaopuaa
HaTpus, KapOoHaTa HaTPHS, XJIOPH/iA IIMHKA).

JlaGopaTopHble U NpaKTUYeCKHe

pa6oThbI

Jla6opamopHbwliil onbim:

Ne8Peakunu HOHHOTO 06MeHa B paCcTBOPax 3JIEKTPOJHUTOB:
cyabdara meau(Il)

Y 1EJ1I09H, KapboHATa HATPUS U COITHON KUCIOTBI, peaKIius
HelTpanuzanuu Mexay r’MAPOKCU0M KaJlvs U COJITHON KHUCI0TOM.
Ne9. KauyecTBeHHble peakuumn Ha MOHbI B pacTBope.

IIlpakmuyeckas paboma:
Ne 1. PemieHue skcieprMeHTabHBIX 3374 10 TEME.

Buruucaenus
— 110 ypaBHEHUSIM XUMUUECKUX peaKL 1l

PackpbIBaTh CMBIC/ U3yYaeMbIX TOHATHH, A TAK)XKe CMBICJI TEOPUH
3JIEKTPOJIUTUYECKOH UCCOLUALUU C ONIOPOM HA CXEMBI.

OGBSACHATb IPUUUHbI 3JIEKTPOIPOBO/-

HOCTH BO/JJHbIX PaCTBOPOB C MOMOIIbIO I€Jjarora.

CocTaB/SATh ypaBHEHHUS JUCCOLUALMY KUCIIOT, lL[eJIoUel U CoJiel, MoJIHbIe
Y COKpaLléHHbIe NOHHbIE YPaBHEHUSI XUMUYECKHUX PeaKLUi HOHHOTO
o6MeHa.

[l1aHUpOBATh U OCYLIECTBJIATh HA MPAKTHKE XUMHUYeCKHe IKCIIepUMEHThI,
MPOBOJAUTH HAOGJIIO/I€HUS], leJIaTh BBIBOABI 10 pe3yJIbTaTaM 3KCIIepHMeHTa
MocJie IpeiBapuUTebHOU paboThI.

CiieoBaTh NpaBUJIaM 6e30MacHOM paboThl B 1a6OPATOPUH MIPU
HCI0JIb30BAaHUU XUMHUYECKOU OCY bl U 060pYI0BaHUS 10 KOHTPOJIEM
nejarora.

[Ipor3BOAUTD BEIYUCAEHUS 10 XHMUYECKUM YPABHEHUSIM.

BrIcTpanBaTh pa3BEpHYThbIe NMCbMEHHbIE U YCTHbIE OTBETHI C ONOPOH Ha
“HOpMaLHI0 U3 Y1eOHUKA U CIIPABOYHbIX MATEPUAJIOB, TPAMOTHO
HCI0JIb30BaTh U3yYeHHbIN MOHATUHHBIN annapaT Kypca XUMHUU 0cjIe
MpeBapUTENbHOTO CTPYKTYPHUPOBAHUS MaTepUaJa.

HWcnosib30BaTh NpY BLINOJHEHUH Y4e6GHbIX 3aJJaHUH U B IIpoliecce
HCC/IEe/I0BATENbCKOHN AeATENbHOCTH HAYYHO-TOMYJISIPHYIO JIUTEPATYPY
XUMHUYECKOTO0 COJIEPXKaHUs], CIPABOYHbIE MaTEPHUaJIbl, pecypchl UHTEpHETA
MocJjie KOHCYJIbTAIUH C eJaroroM.

Pa3ge 2. HemeTasuibl M UX coeJUHEHUA (24 1)




Tema 3. O6mas
XapaKTepUCTHUKa XMMHYeCKUX
3jieMeHTOB VIIA-rpynnsl.
FanoreHnsl

(44)

0611as XapaKTepUCTUKa rajoreHoB. 0COGEHHOCTH CTPOeHUs
aTOMOB 3THX 3JIEMEHTOB, XapaKTePHbIE JIJI1 HUX CTENEHU
okucaeHus. CtpoeHue u Gpu3nyecKre CBONCTBA MPOCTHIX

BellleCTB — rajioreHoB. XMMHUYeCcKHe CBOMCTBA Ha IpUMepe XJiopa
(B3auMopeiicTBHe ¢ MeTa/l/IaMH, HeMeTa/lJlaMu (BOZ0OPOJIOM U
KHCJI0poJi0M), Weaouamu). XaopoBogopos. ConsHas KUCI0Ta,
XMMHYecKHe CBOWCTBA, no/iyyeHue, npuMeHeHe. KayecTBeHHbIe
peakLM{ Ha raJloreHu/-uoHbl. Jelicmsue x10pa u x10po8odopoda Ha
0p2aHu3M 4en068eKkd. BaxxHeHIIMe XJIOpU/bl U X HAX0XK/EeHHe B
npUpoJe.

JleMoHCTpanum
BujieomaTepuasbl: rajJoreHbl U UX COeJUHEHUSI.
OGpasibl XJI0PUAOB.

JlaGopaTopHble U IpaKTHYeCKHe paGoThl
Jla6opamopHbwliil onbim:

PacnosHaBaHue XJI0pU/I-UOHOB.

Ilpakmuyeckas paboma:

Ne 2. [TosrydyeHHE COJNSTHON KUCJIOTHI, U3y4eHHe eé CBOUCTB.

Buryucaenus
110 YypaBHEHUAM XUMHUYECKUX peaKLH.

OO6BSCHATD 0611IKE 3aKOHOMEPHOCTH B U3SMEHEHU U CBOMCTB HEMETAJJIOB U UX
coeJMHEHUH B Npe/ies1ax MaslblX IEPHUO/0B U IVIABHBIX MOATPYIIIT
[leproAMYECKOM CUCTEMbI XUMHUY€ECKHX 3JIEMEHTOB C YYETOM CTPOEHHUS UX
aTOMOB C UCII0JIb30BAaHUEM CXEMBI.

XapakTepu3oBaTb PU3NYECKHE U XUMUYECKHE CBOMCTBA IPOCTHIX BELECTB
rajloreHoB (Ha IpUMepe XJIopa) U CJIOKHBIX BEIEeCTB (XJI0POBOAOPO/a,
XJIOpU/A HAaTPHsl), CIOCOGBI UX MOJyYEHHS, IPUMEHEHUE U 3HAaYEHHE B
NPUPO/Ie U )KU3HU YeJI0OBEKA N10CJIE CTPYKTYPUPOBAHUSI MaTepUaJa.

OnpefiesiTh TaJIOTeHU/-HOHBI B PACTBOPE C UCN0JIb30BAHUEM Ta6/IUILbI
"XapakTepHble peaKJu{ HAa aHUOHBI".

[I1aHMpPOBATh U OCYLIECTB/IATD HA IPAaKTHKe XUMHYECKHEe SKCIIePUMEHTHI,
NPOBOJUTD HAOJIIO/IEHUS, Jle/1aTh BBIBO/bI [0 pe3y/IbTaTaM IKCIIepUMEHTa
1oCJIe Ipe/BapUTETbHOM paGoThI.

Tema 4. O6mas
XapaKTepUCTHKa XUMHYeCKHX
3jieMeHTOB VIA-rpynnsl. Cepa
U eé coeguHeHu (5 4)

O611as xapakTepUCcTUKa 371eMeHTOB VIA-rpynnel. Oco6eHHOCTH
CTPOEHHUS ATOMOB 3THX 3JIEMEHTOB, XapaKTePHbIE JI/Is1 HUX CTENEHU
okucenus. CTpoeHMe U GU3NYECKHEe CBOMCTBA NPOCThIX

BelleCTB — KHCJIOPO/ia U CEPBIL.

AnnoTponHble MOAUPUKALMU KUCJI0PO/A U cepbl. XHUMUYECKHE
cBoMcTBa cepbl. B3auMo/ielicTBUE ¢ HeMeTalJIaMU - BOJOPOAOM U
KHMCJIOPOJIOM, METa/IJIaMH, KOHLIEHTPUPOBAHHBIMU a30THOH U
cepHOU kucjaotaMu. CepoBoJ0po/, CTpoeHue, drU3UdecKue

OG6BSCHATH 001IMie 3aKOHOMEPHOCTU B U3MEHEHUH CBOUCTB 3/1eMeHTOB VIA-
CPYIIbI U UX COEJUHEHUI
C y4€TOM CTPOEHHS UX aTOMOB C ONOPOH Ha cxeMy "Hi3MeHeHUe paJluyCcoB B
noArpynmax"”.

XapakTepu30BaTh QU3NYECKUE
1 XMMUYeCKHe CBOWCTBA MPOCTOTO0 BEIECTBA CEPBI U e€ CoeJMHEHUI
(cepoBOmOPO/A, OKCHIOB CEPBI, CEPHOU KHUCJIOTHI, CYyJIbPATOB), CIOCOOBI UX




Y XUMUY€eCKHe CBOUCTBA (KUCIOTHBIE U BOCCTAHOBUTEJbHBIE).
Oxcu/ibl cephl KaK NpeiCTaBUTENH KUCJIOTHBIX OKCH10B. CepHas
KHUCI0Ta, PU3UYeCKHe U XUMUYeCKHe CBOMCTBA (06LiMe KakK
npeJicTaBUTeJIs KJIacca KUCJIOT U cheyuguyeckue), NpruMeHEHUeE.
CepHucTasa Kuc/a0Ta.

Xumuueckue peakyuu, nexcaujue 8 0CHo8e NPOMbIULAEHHO20 cnocoba
nosyyeHusl cepHoll kucsaomol. Annapamel U npomekaroujue 8 Hux
npoyecce! (Ha npumepe npouzsodcmea cepHoll Kucsaomol).

CoJiu cepHOM KUCIO0ThI, KAYeCTBEHHAS peaKLUs Ha Cy/1bdaT-HUOH.
HaxoxieHre cepbl U e€ coeJUHeHUH B Ipupoje. Xumuyveckoe
3azps3HeHuUe okpysxcaroujeli cpedvl CoeOUHeHUAMU cepbl (KUCAI0MHble
dooicdu, 3azpsizHeHUe 8030yxa U 8000EM08), cnocobbl e20
npedomsepaujeHusl.

JleMoHCTpanum

Kosneknuu (BuzeomMaTepuasbl): cepa v eé coeJUHEHMUS.
O6yriiMBaHMe caxapa noj JeHCTBHeM KOHIeHTPUPOBAHHOM CepHOM
KHUCJIOTHI.

JlaGopaTopHble ¥ NPAaKTUYeCKHe PaGoThl
Jla6opamopHble onbimbl:
O6HapyxeHHUe CyIbPaT-HOHOB.
B3aumozelicTBre pa36aBJeHHONU CEPHON KHUCIOTHI C IUHKOM.
Buryucaenus
0 YpaBHEHUSIM XUMUYECKUX PeaKIUi

MoJIyvYeHus], IpUMeHEHNe U 3HaYeHHe B IPUPO/Ie U XKU3HH YeJIOBEKa C
OIOPOM HA CXEMY U IJIAH.

OnpezesisiTh HAJUYHUE CYJIbPAT-KOHOB B pacTBOPE.

OGBSCHATD CYIHOCTb 3KOJIOIMYeCKUX MP06JieM, CBI3aHHBIX C TepepaboTKoN
CoeIMHEHUH cephl OCJIe CTPYKTYPUPOBAaHUS MaTepHaa.

[I/1aHUPOBATh U OCYIIECTBJATDH HA MPAKTHKE XUMUYECKHEe 3KCIIepUMEHTHI,
MPOBOAUTH HAGJIIOIeHHs], IeJIaTh BIBO/IBI 110 pe3y/IbTaTaM 9KCIepUMeHTa.

CrnenoBaThb MpaBUJaM 6€30M1acHOM paboThl B JIAGOPATOPUH MTPU
HCI0JIb30BAaHUHU XUMUYECKOH MOCYZAbl U 060pyA0BaHUs 0], PYKOBOJICTBOM
nejarora.

[IpOoU3BOAUTE BBIUUCIEHUS 10 XUMUYECKHUM YPAaBHEHHUSM MO aITOPUTMY.

HWcnosib30BaTh NpHU BHIIOJHEHUH YYeOHbIX 3aJaHUH TEKCThI Y1eOHHUKA,
crpaBoYHble MaTepuasbl ([lepuogudecKyo CUCTEMY XUMUY€eCKUX
asemeHTOB /I. U. MeHiesieeBa, TaGIMLy PACTBOPUMOCTH KUCJIOT,
OCHOBAHUH U coJied B BOJE, 3J1eKTPOXUMUUECKUH psj, HapsXKeHU !
MeTaJlJIoB).

HWcnosib30BaTh NpHU BLINOJIHEHUH yUe6HBIX 3a/JaHUH U B IIpoliecce
HCCJIeJ0BaTe/IbCKOH JIeATeIbHOCTH HayYHO-TIONYJISIPHYIO JINTepaTypy
XUMUYECKOT0 COJePKaHus1, CIPaBOYHbIe MaTepHaJIbl, pecypchl MHTEpHEeTa
1ocJie KOHCYJIbTaLUH C [1eJarorom




Tema 5. O6mas
XapaKTepUCTHUKa XMMHYeCKUX
3JieMeHTOB VA-rpynnsl. A30T,
docdop u ux coeguHEeHUA
(74)

0611as xapaKTepUCTUKaA 3/1eMeHTOB VA-rpyinbl. 0cCOGEHHOCTH
CTPOEHUsT AaTOMOB 3THUX 3JIEMEHTOB, XapaKTepHbIE [JIsl HUX CTeNeH!
OKHCJIEHUSA.

A3or, pacipocTpaHeHue B IpUpojie, PU3nvecKre U XUMUYeCKHe
cBoiicTBa. KpyroBopoT a3zoTa B mpupo/e.

AMMuak, ero pusndeckre U XMMU4YecKre CBOMCTBA, oJIyyeHre U
npuMmeHeHue. Coi aMMOHMUS, UX pU3UUYECKHEe U XUMUYECKHe

CBOﬁCTBa, NMpHUMEHEHHE. KauecTBeHHast peaknurd Ha HOHbl aMMOHMUA.

A30THas KUCJI0Ta, eé pu3nyecKrue U XUMUYeCKHe CBOicTBa (061ue
KaK IIpe/ICTaBUTEJIA KJacca KUCIOT U cneyugduueckue). Asomucmas
Kucaoma. Hcnoab308aHue HUMpAamos u coiell aMMOHUSA 8 Kadecmaee
MUHEpaIbHbIX YO06peHUll.

XyuMHYecKoe 3arpsi3HeHHe OKpYKalollel cpesibl CoeAMHEHUSIMU
a30Ta (KUCIOTHBIE JOXK/H, 3arPsI3HEHNEe BO3/1yXa, TOYBbI U
BOJI0EMOB).

docoop, arromponHvie modugpukayuu gocpopa, rsudeckre u
XUMHYeCcKHe CBOMCTBA.

Oxkcup dpocdopa(V) u pocoopnas kuciora, dusnyeckue u
XUMHYecKHe CBOWCTBA, no/yyeHue. KauecmeeHHas peakyus HA
docam-uoHbl.

HcnoavsosaHue ghochamos 8 kauecmee MUuHepaibHuIX yA06peHUll.
3arpsisHeHUe NPUPOJHBIX BOA0EMOB pochaTaMu.

JleMOHCTpanumn
Kosneknuu: pocdop U UxX coeIUHEHUS.

B3aPIMO,CLeﬁCTBPIe KOHL{EHTpHpOBaHHOﬁ A30THOM KHCJIOTHI C MeJblo.

JlabopaTopHble 1 NpaKTU4YeCKUe PaboThl

Jla6opamopHbvle onbimbl:

1. BsauMoeicTBHE CoJiell aMMOHHUS C LET0YbIO.

2. O3HaKoMJIeHHe ¢ 06pa3LiaMu a30THBIX U GOCHOPHBIX yA06pEeHUH.
IIpakmuueckas paboma:

Ne 10. [TonyyeHre aMMHaKa, U3y4eHUe ero CBONUCTB.

Buruucaenus
10 YpaBHEHUAM XUMUYECKHUX peaKuHﬁ

OOG'BSCHATDL 00ILKE 3AKOHOMEPHOCTU B U3BMEHEHUH CBOUCTB 3/1eMeHTOB VA-
IPYINIbI U UX COEJUHEHUH C YYETOM CTPOEHHUsI UX aTOMOB.

XapakTepu3oBaTb $U3NYECKHE U XUMUYECKHE CBOWCTBA MPOCTHIX BELECTB
azoTa u ¢ocdopa U UxX coeJUHEHUHN (aMMUAKa, CoJiel aMMOHHUS, a30THOU
KHCJIOTBI, HUTPATOB, okcuza dpocdopa(V) u pochopHO# KUCIOTHI,
docdaToB), cnoco6bl UX MOMTYyYeHUs], IPUMEHEHHE U 3HAYEHUE B IPUPOJie
Y XKHU3HHU YeJIOBEKA C UCN0/Ib30BAHUEM CXEMBI.

OnpefiensiTb MOHBI aMMOHHUs U GochaT-HOHBI B PACTBOPE C UCIIO0/Ib30BAHUEM
Tab/MLbl "XapaKTepHble PEaKM1 Ha KATUOHBI U aHUOHBI".

O6BbACHATD CYLIHOCTD 3KOJIOTMYECKUX NPO6JIeM, CBI3aHHBIX C HAXOXKeHUEM
coeMHeHUH a3oTa U pocdopa B OKpyxKarolel cpefie.

[11aHUPOBATDb M OCYLIECTBJSATD HA IPAKTHKE XUMUYECKHE IKCIIEPUMEHTHI,
NPOBOAUTD HAGJII0JeHUS, JleJIaTh BbIBO/bI 110 Pe3yJIbTaTaM 3KCIepU-MeHTa.

CnenoBaTb paBuJIaM 6e30MacHON paboThl B JIaGOPATOPUU NPU
HCI0JIb30BaHUH XMMHUYECKON MOCYy/1bl U 060py10BaHUS.

[Ipou3BOJUTb BBIUMCIEHHSA 10 XHMHUYECKUM YPAaBHEHUSIM.

Hcnosb30BaTh NpU BHINOJHEHUH Y4e6HBIX 3alaHUH TEKCThI y4e6HHKa,
CNpaBOYHbIE MaTepHaJIbl (IepUOJUYECKYIO CHCTEMY XUMUYECKUX
aneMeHToB /I. Y. MeHies1eeBa, TabJIMIy paCTBOPUMOCTH KHUCJIOT,
OCHOBaHUH U coJiel B BOJie, 3J1eKTPOXUMHUYECKUH psAJ HanpsKeHUun
MeTaJlJIoB).

Hcnonb30BaTh NpU BEINOJIHEHUH YYe6GHBIX 3a/JaHUH U B IIpoLiecce

UCCJIeI0BATE/bCKOM JIeITeIbHOCTH HAyYHO-TIONYJISIPHYIO JIUTEPATYPY
XMUMHUYECKOI0 COJlepXKaHus, CIpaBOYHble MaTepHaJibl, pecypcbl MHTEpHETA
10CJIe KOHCYJIbTALUH C [IeZjaroroM

Tema 6. 0611as xapaKTepuc-
THKa XUMUYEeCKHX 3JIEMEHTOB
IVA-rpynnsl.

Yriiepoa v KpeMHMH U UX

Yrnepop, ajutoTponHble MoAudUKaUy rpaduT, aamMas.
B3aumogeiicTBue ¢ MeTa/l/IaMH, HeMeTaJ/lJlaMHy,
KOHIIEHTPUPOBAHHBIMU a30THOM U CEPHOM KUCJIOTAMH,
pacrnpocTpaHeHHe B IpUPoAe, U3ndyecKre U XUMUYECKHE

O6BSACHATH 001IKie 3aKOHOMEPHOCTU B U3MEHEHUH CBOUCTB 3/1eMeHTOB [VA-
rpynmbl U UX COeJUHEHUN C yY4ETOM CTPOEHUS UX ATOMOB.

XapakTepu3oBaTh GU3UYECKHE U XUMHUYECKHEe CBOMCTBA MPOCThIX BEIIECTB
yIJIepO/ia U KPEMHHUS U UX COeIMHEHUH (OKCU/I0B YIJIEPOAa, YTOJbHOMN




coeJMHEeHUA
(84)

cBoMicTBa. AAcop6uus. KpyroBopot yrjiepozia B pupo/e.

OxcuAbl yriaeposa, ux GusnuecKre U XMMHUY€ECKHe CBOMCTBA, UX
JleiCTBYE Ha )KMBbI€ OPraHU3Mbl, 10JIy4YEHUE U IPUMEHEHHE.
IKos102uveckue npobaembl, c8s13aHHble ¢ okcudom yaaepoda(lV);
2unomesa 2/106a/1bH020 NomMenJeHusl KAUMama; NapHUKosbll
adpgexm.

YroJsibHasi KUCJIOTA U €€ COJIY, UX QU3UUECKHEe U XUMUYECKHE
CBOMCTBA, IOJIy4yeHUe U npuMeHeHue. KauecTBeHHast peakusi Ha
KapboHAT-UOHBL

IlepsoHa4abHble NOHAMUSL 06 OP2AHUYECKUX 8eW,ecCmeax KakK o
coeduHeHUsIX y2aepoda: 0C06eHHOCmMuU cocmasd U CmpoeHusl.
TloHamue o 6uo102uecKU 8AXCHLIX BeUjecmaax: Hupax, 6eaKax,
yenesodax. MamepuasbHoe eQUHCMB0 Op2aHUYecKux U
Heop2aHu4ecKux coeduHeHull.

KpemHuli, e2o gpusuueckue u xumuyeckue ceoticmaa (Ha npumepe
e3aumodelicmeust ¢ MemaaiaMu U Hememaniamu), noay4eHue u
npumMeHeHue 8 31eKmpOHUKe.

CoeduHeHust KpemHUsi 8 npupode. O6ujue npedcmassieHust 06 okcude
kpemuus(IV) u kpemHuesoli kucsiome. Cusukamsl, UX UCN016308aHUE
8 6bimy, MeduyuHe, npombvlulAeHHOCMU. BasxcHeliwue cmpoumenbHbie
MamepuaJibl: KepamuKa, Cmeka0, YyeMeHm, 6emoH, Hces1e306eMmoH.
IIpo6aembl 6€30NACHO20 UCNO1b308AHUS CMPOUMENbHBIX
Mamepuasos 8 n08Ce0He8HOl HCUSHU.

JleMoHCcTpanum

Mogesu KpucTa//IndeCKUX PeléTOK aMasa, rpaduTa, MOJIEKYJIb
dysnepena.

Ancop6uusi pacTBOPEHHBIX BELIECTB aKTUBUPOBAHHBIM YTJIEM.
[IpoTuBoras.

BnanMaTepHaan: CHJIMKAaTHAA NPOMBIIIJIEHHOCTb.

Mo/ iesi MOJIEKYJT OpTaHHUYECKUX BEIECTB.

JlaGopaTopHble M NpaKTU4YeCKue paboThl

Jla6opamopHbwlil onbim:

KauecTBeHHasi peaklysi HA KApOOHAT-UOH.

IIpakmuyeckue pabombi:

Ne 11. [TosiyyeHHe yII€KUCIOr0 ra3a v UsyyeHue ero CBOMCTB.
KavecTBeHHasi peakiiysi Ha KapOOHAT-UOH.

Ne 12. PemieHue skcnepruMeHTa/IbHBIX 3a/ja4 110 TeMe «HeMeTanab».

Bwvruucaenus
[0 ypaBHEHHUSIM XMMHUUYECKUX PeaKL U, ec/iv OZJMH U3 peareHToB
JlaH B BH/le BOJHOI'0 pacTBOpa C U3BECTHOM MaccoBOU JjoseH.

KHCJIOThI, KAPOOHATOB, OKCH/Ia KPEMHUS], KpeMHHUEBOM KHUCJIOTHI,
CUJIMKATORB), CIOCOOBI UX MOJIyYeHUs], IPUMEHEHNE U 3HAYEHUe B IPUPOE
M )KM3HU YesIoBeKa.

OnpezensiTh KApOOHAT- U CUJIMKAT-

HOHBI B paCTBODE.

OGBSACHSATD CYIHOCTb 3KOJIOTMYeCKUX MP06JIeM, CBI3aHHBIX C HAX0X/JeHUEM
YTJIEKHCJIOT0 Ta3a B OKpyKamliel cpeie.

UnnocTpupoBaTh B3aUMOCBS3b HEOPraHUYeCKUX COeIMHEHUH yTiiepoa u
OpraHUYeCKUX BeleCTB 10/, PYKOBOACTBOM YUUTEJIS.

[I1aHUpOBaTh U OCYIECTBJIATh HA MPAKTUKE XUMUYECKHE SKCIIEPUMEHTHI,
MPOBOAUTH HAGJII0/IeHHs], IeIaTh BbIBOAbI 110 PE3y/IbTAaTaM 3KCIEPUMEHTa
1ocJie peJiBapUTEeNbHON paGoThlI.

CrnenoBaThb nNpaBuiaM 6e30MacHOl paboThl B JTaGOPATOPUU NPU
HCIH0JIb30BAaHUU XUMHUYECKOU MOCYAbl U 060PYJ0OBaHUS.

HWcnosib30BaTh NpU BHIMOJHEHHH YUe6HbIX 3a/JaHUH TEKCThI y4eGHHUKa,
cnpaBoyHble MaTepuabl ([leproaudecKyto CHCTEMY XUMUYECKUX
anemeHTOB /I. U. MeHzeieeBa, Tab/IKUIy PAaCTBOPUMOCTH KUCJIOT,
OCHOBAHUH U coJied B BOJE, 3JIeKTPOXUMUUECKUH psj, HapsKeHU I
MeTaJlJIOB) NOCJIe KOHCYJIbTAL[UH C I1e/IaroroM.

HWcnosib30BaTh NpHY BLINOJHEHUH Y4eGHbIX 3aJJaHUH U B IIpoliecce
HCCJIe10BaTEIbCKOH 1esITeIbHOCTH HAYYHO-MOMYJISIPHYIO JIUTEPATYPY
XUMHUYECKOT0 COZIepP>KaHusl, CIPaBOYHble MaTepHaIbl, pecypchbl UHTEpHETa
MocJsie KOHCYJIbTAIUH C eJaroroM.

Pasaen 3. MeTa/i1bl ¥ UX coeguHeHus (20 4)




Tema 7. O61ue cBo¥icTBa
MeTaJlJIOB
(44)

O6111as XapaKTepUCTHKA XUMHUYEeCKHX 3JIEMEHTOB — METAJIJIOB Ha
OCHOBAHUU UX N0JIOKEHHUsI B [lepHoiUYecKol CUCTEME XUMUYECKUX
asieMeHTOB /I. . MeHpesieeBa u cTpoeHust aToMOB. CTpoeHUe
MeTaJlJI0B. MeTasliMyecKasi CBSI3b U MeTa/uInyecKas
KpHUCTa/UInYecKas peléTka. JJ1eKTPOXUMUYeCKHH psif,
HanpsHKeHUH MeTas0B. PU3nyecKre U XMMUYECKHe CBOMCTBa
MeTaJL10B. O6wjue cnocobbl noayveHust Mmemannos. [lonamue o
KOppo3uu Mema./108 U OCHO8Hble CNOCOObI 3aW UMbl 0 KOppOo3UuU.
Cnaasvl (cmasnv, vy2yH, dpastoMuHull, 6GpoH3a), Ux npuMeHeHue 8
6bimy U npOMblUWAEHHOCMU.

JleMoHCTpanum

O3HakoMJIeHHe € 06pa3liaMi MeTaJJIOB U CIJIAaBOB, UX
U3UYEeCKUMU CBOUCTBAMU.

Mogesiu KpUCTa//IN4eCKUX PEeLIETOK METAJJIOB.
BujieomaTepuasbl: KOppO3Usl METAJLIOB.

JlaGopaTopHble U IpaKTHYeCKHe paGoThl

Jla6opamopHbvie onbimbl:

O3nakoMJIeHHe C 06pa3LaMH CIIJIABOB METAJIJIOB.

3aBHCHMOCTb CKOPOCTH PeaKLUU MeTaslja C KUCI0TOM OT PUPO/bI
MeTaslIa.

Bwruucaenus
— 110 ypaBHEHUSIM XUMUYECKUX peaKLul, ec/u 00UuH U3 peazeHmos
codepicum npumecu

PacKpbIBaThb CMbIC/I U3yYAEMBIX IOHATHI U IPUMEHSITb 3TH NOHATUS NIPU
OINMCAaHUU CBOMCTB BEILECTB U UX MPeBPALEeHU.

OO6'BSICHATDH 001IKe 3aKOHOMEPHOCTU B U3BMEHEHUU CBOUCTB 3JIEMEHTOB-
METAJIJIOB U UX COEJUHEHUH C y4ETOM CTPOEHHUSI UX AaTOMOB.

XapakTepusoBaTb CTPOEHHE MeTAJLJIOB, 061Me GU3ndecKre U XUMUYeCcKHe
CBOMCTBA METAJJIOB.

XapaKTepHu30BaTh OOIIHE CIOCOOBI OTYYEHUS] METAJJIOB IOC/Ie
CTPYKTYypUPOBAHUS MaTepUaJa.

Ciie1oBaTh MpaBUaM 6€30MacHOMN paboThl B 1a60PaTOPUHU TPU
HCII0JIb30BaHUU XUMHYECKOU MOCYAbl U 060PY/I0BaHUS.

[Ipou3BOJUTb BBIUMC/IEHHSA 10 XHMHUYECKUM YPAaBHEHUSIM.

HWcnosib30BaTh NpHU BHIOJHEHUH yUeOHbIX 3aJaHUH TEKCThI yUe6HUKA,
cnpaBoyHble MaTepuabl ([leproanyeckyto cHCTEMY XUMUYECKHUX
asiemeHTOB /. U. MeHzeeeBa, Tab/IUIy pacCTBOPUMOCTH KUCJIOT,
OCHOBaHUH U coJiel B BOJie, 3J1eKTPOXUMHUYECKUH psAJl HanpsKeHUun
MeTaJlJIoB).

HWcnosib30BaTh NpH BHINOJHEHUH Y4eOHbIX 3aZjlaHUH U B IIporiecce
HCC/Iel0BaTeIbCKOM e TeIbHOCTH HAyYHO-MIONYJISIPHYIO JJUTepaTypy
XMUMHUYECKOT0 COJiepXKaHus, CIpaBOYHbIe MaTepHaJbl, pecypcsl UHTepHeTa
nocJie npeiBapuUTeJbHON KOHCY/IbTAllUM C Iejarorom




Tema 8. BaxkuHeiimmue
MeTaJlJIbl U MX COeAUHEeHUS
(16 9)

llenounbie MeTasbl. [losioxkeHue B [lepuoauveckoii cucteme
XMMUYeCcKUx 3yeMeHTOB /I. . MeHzesieeBa, CTpOeHHE aTOMOB.
Haxoxzenue B npupoze.

dusuyeckue U XUMUYECKHE CBOUCTBA (Ha MpUMepe HAaTpUs U
KaJsvsi). OKcuibl ¥ THAPOKCU/BI HATPUSA U Kanusl. [[puMeHeHue
111€JIOYHBIX METAJIJIOB U UX COEIMHEHUH.

lllesiouHO3EMENBHBIE METAJIBI MATHUH U KaJIbIIUH, CTPOEHUE
aToMoB. [Tonoxkenue B [leproinuecKoi cUCTEMe XUMUYECKUX
asieMeHTOB /I. . MeHpenieeBa. Haxox/jeHue B npupo/e.
duznyeckue U XUMHUYeCKUe CBOMCTBA. BaxkHelne coejuHeHUs
Kanblus (OKCUZ, TUAPOKCHUJ, CoJn). 2Kécmkocmb 800bl U cnocobbl eé
ycmpaHeHUusl.

Amomunuil. [lonoxeHnue B [lepuoaudeckoi cucTeMe XUMUYECKUX
asieMeHTOB /I. . MeHpesieeBa, cTpoeHre aToMa. HaxoxeHre B
npupoje. Pusnueckue U XuMHUUYeCKHe CBOWCTBA. AMpOTEpHBIE
CBOWCTBA OKCH/ia U THAPOKCUJA.

2Keneso: cocTas, cBoMCTBa U osyyeHue. [losioxkeHue B
[lepronyecKoi cucTeMe XUMUYECKUX 3JIEMEHTOB

. U. MeHpenieeBa, ctpoenue aTomMa. Haxox/eHue B npupo/e.
dusudeckue U XMMUYecKHe cBOMCTBA. OKCUABL, TUIPOKCUABI U COJTU
xese3a(ll)

u xenesa(lll).

JleMOHCTpanumn

BsaumopeiicTBre HAaTpUs C BOJOM.

OkpalivBaHUe NJIaMEHU UOHAMU HAaTPUS U Kalusl.
OkpaluBaHUe NJIaMEHU UOHAMU KaJIbLUSl.
BzauMopeiicTBrEe OKCH/A KaJbIMs C BOJOM.
BuzseomaTepuasbl: ropeHUe XKejle3a B KHUCJI0PO/ie U XJI0pe.

JlaGopaTopHbIe ¥ NPAaKTUYeCKUE PaGOThI
Jla6opamopHble onbimbi:

O3HakoMJIeHHe € 06pa3laMH aJIlOMUHUS U €ro CIJIaBOB.
AmoboTepHbIe cBONCTBa F'HPOKCH/IA AJIIOMUHUS.
KayecTBeHHBIE peaKlM Ha UOHbI XKeJie3a.
IIpakmuyeckue pa6omvl:

Ne 13. PemieHue skciepuMeHTaIbHbIX 3a/1a4 10 TeMe «MeTasbl».

Buruucaenus
10 YpaBHEHUAM XUMUYECKHUX peaKuHﬁ.

OO6'BSICHATDH 001IKe 3aKOHOMEPHOCTH B U3MEHEHUH CBOUCTB 3JIEMEHTOB-
METAJIIOB B IPYINIaxX U UX COEJUHEHUH C Y4E6TOM CTPOEHHUS UX ATOMOB.

XapaKTepu30BaTh GU3NYECKHE U XUMUYECKHE CBOMCTBA IIPOCTHIX BELIECTB
MeTaJIJIOB U UX COeJUHEHUN (OKCU/0B, THAPOKCHU/IOB, COJIEN) C OIOPOH Ha
CXeMy, ClIOCOObI X MOJIYYEHHSs], IPUMEHEHNEe U 3HaUeHUE B IPUPO/IE U XKU3HU
YyeJsioBeKa.

Pacnio3HaBaTh C IOMOILbIO Ka4eCTBEHHBIX PEAKIMH HOHBI MeTaJLJI0B (MarHus,
KaJIbIIysl, AIIOMUHUS, [UHKA, XKeJie3a (2+), keses3a (3+), Meau (2+) ¢
HCII0JIb30BaHUEM TabJIUIbI "XapaKTepHble peaKl iy Ha KATUOHbI".

[I1aHMpOBaTh U OCYIIECTB/IATD HA TPAaKTHKe XUMHYECKHe 3KCIePUMEHTHI,
NPOBOJUTD HAGJII0/IeHUS, [ieJ1aTh BbIBO/IBI 110 Pe3yJ/IbTaTaM 3KCIIepUMEHTa.

CrenoBaTh MpaBuiaM 6e30MacHON paboThl B 1a60paTOPUH IPU
HCI0/Ib30BaHUM XMMHUY€ECKOH 0oCy/ibl U 060py10BaHUS.

[Ipon3BOJUTb BEIYUC/IEHHS 10 XUMUYECKUM yPaBHEHHSM.

BbicTpanBaTh pa3BEépHyThble NMCbMEHHBIE U YCTHBIE OTBETHI C ONOPOH Ha
MHGOpMaIMI0 U3 y4ebHMKaA U CIPAaBOYHbIX MaTEpPHA/IOB, TPAaMOTHO
HCI0/Ib30BaTh U3yYeHHbIH NOHATHUIHBIN annapaT Kypca XUMHUH.

Hcnosib30BaTh pY BBINOJHEHUH Y1eOHBIX 3alaHUH U B IpoLiecce
HCC/Iel0BaTeIbCKOM eI TeIbHOCTH HAyYHO-MIONYJISIPHYIO JTUTEepaTypy
XUMHUYECKOT0 COZlep>KaHUsl, CIPaBOYHble MaTepHaJibl, pecypchl UHTepHeTa
nocJe nNpeJBapUTeJbHON KOHCYJIbTAllUU C 1eJaroroM

Paspaen 4. XuMusa 4 okpykawas cpeja (3 4)

Tema 9. BemectBa n
MaTepHaJibl B )KU3HU
4YeJioBeKa

Hosvle Mmamepuasibl U mexHosio2uu. Bewecmea umamepuasvl 8
noecedHesHoOU HU3HU Yes08ekd. Xumus u 300[)081)8. Be3onacHoe
ucnosb3o8aHue seujecme U XumMuveckux peakuuﬁ 8 6blmy.

XapaKTepu30BaTh POJIb XMMHUH B PA3JIMUHBIX Chepax JesTeTbHOCTH JIIAEH,
OCHOBHbI€ BEILeCTBA U MaTepHaJibl, IPUMEHsIEMbIE B XKU3HU COBPEMEHHOTO
YyeJsioBeKa.




(34)

OcHosbl 3K0102uYecKoll epamomHocmu. Xumuieckoe 3a2psi3HeHUe
okpyscaroujeli cpedst (npedenbHo donycmumas KOHYeHmpayus
seujecms — I1/K).

Posb Xumuu 8 pewieHuu 3K0.102U4ECKUX NPOBAEM.

OGbSICHATD yCJIOBUS 6€3011ACHOI0 UCIO0JIb30BaHHS BELECTB U XUMUYECKUX
peakuui B GBITY.

AHanu3MpoBaTh U KPUTHUYECKH OLLEeHUBATb HHPOPMALUIO O BIUSHUU
NPOMBILJIEHHOCTH, CEJIbCKOT0 X031 CTBA, TPAHCIIOPTA U Jip. HA COCTOSIHUE
OKpYy>Kalollel cpe/ibl.

YMeTb 0Ka3bIBaThb EPBYI0 IOMOLb ITPH XUMUUYECKHX 03KOraxX U OTPaBJIEHHUAX.

[IpyHUMATDB yyacTHe B 00CYXK/eHUH NPO6/IeM XMUMUYECKOH U 9KOJIOrMYeCKOH
HalpaBJIeHHOCTH, BbICKA3bIBaTh CO6GCTBEHHYIO TO3ULUIO 10 Tpo6JieMe U
npejjlaraTb BO3MOXKHbIE IYTH €€ pellleHUs C 0N0pOi Ha HHPOPMALHIO U3
y4yeOHHKa U CIIPaBOYHbIe MaTepuaJibl, pecypcbl MHTepHeTa.
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