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10 y4eOHOMY NpeaMeTy

«XHAMHUST»
B 8-9 Kkjaccax

¢ UCNOJIL30BaHUEM 00opyaoBanusa nenrpa «Touka Pocray»




IosicHUTeIbHAS 3aMUCKA

Pabouass mporpamma ydeOHOTO Kypca XumuH 8-9 KIAcCOB COCTaBlieHa Ha OCHOBAaHUU
MpOrpaMMbl Kypca XUMHUH it 8-9 kimaccoB 00mieoOpa3oBaTeNbHBIX yupexaeHuii, aptop H.H.
lapa. (Xumus. PaGoume mnporpammsel. Ilpenmernass nuuus yueO6nukoB [.E.Pymsutuca, @.I.
®denpamana 8-9 kimaccel: yued. mocodue st oomeoodpasosart. opranuzanuii/ H.H Tapa. - 5-¢ uzn.-
M.: Ilpoceemmenue, 2021. -48c.

XuMUs Kak y4eOHBIH TpeIMeT BHOCHT CYIISCTBEHHBIN BKJIAQJ B BOCIIHUTAHUE U PA3BUTHE
00OyJaronIuxcs; OHa MPU3BaHA BOOPYKHUTh UX OCHOBAMHM XHUMHUYECKUX 3HAHUHN, HEOOXOAMMBIX IS
MTOBCETHCBHON JKW3HH, 3QJI0KHUTh (YHIAMEHT IS JaJbHEHIIEr0 COBEPIICHCTBOBAHUS OSTHUX
3HaHUH, a TaKXKe CIIOCOOCTBOBATH O€30MaCHOMY TIOBEJICHHIO B OKPYXKAIOIIEH cpene u OepexxHoMy
OTHOIIEHHUIO K HEM.

OcHOBHBIE 1IeJIH U3yYEHUS XUMUU HAMPABIICHBI:

e Ha OCBOCHHC BOKHEHIIMX 3HAHWU 00 OCHOBHBIX MOHATHIX U 3aKOHAX XUMUHU, XUMHUYECKOM
CUMBOJIUKE;

e Ha OBJAJICHUE YMEHUSMH HAOMIO/IaTh XUMHUYECKHUE SIBJICHUS, MPOBOJUTH XUMHUYECKUU
AKCIIEPUMEHT, TIPOU3BOJIUTH PACUEThl HA OCHOBE XMMHUYECKUX (DOPMYJN BEIIECTB M ypaBHEHUM
XUMHUYECKUX PEAKIINH;

e HAa pa3BUTHE T[IO3HABATEIBHBIX HHTEPECOB M HWHTEIUICKTYAIbHBIX CIIOCOOHOCTEH B
MpoIIecce MPOBEACHUSI XUMUYECKOTO KCIIEPUMEHTA, CAMOCTOSITEILHOTO MPUOOPETEHNUST 3HAHUN B
COOTBETCTBUU C BOSHHKAIOIIMMH KU3HEHHBIMU MTOTPEOHOCTIMMU;

e Ha BOCITUTAaHHE OTHOIICHHS K XHMHH KaK K OJJHOMY M3 (PyHIAMEHTaIbHBIX KOMIIOHEHTOB
€CTECTBO3HAHMS U DJIEMEHTY OOIEYeI0BEUECKON KYIbTYpPHI;

e Ha MNPUMEHEHHE TIOJYUCHHBIX 3HAHWUM W YMEHHH AJi1 O€30MacHOTO HCIOIh30BaHUS
BEIIECTB W MaTEepHaJOB B OBITYy, CEIHCKOM XO3SHCTBE M Ha TIPOU3BOJICTBE, PEIICHUS
MPAKTUYECKUX 3a/lad B IOBCEIHEBHOW >KWU3HU, MPEIyNPEKJIEHUS SBICHUN, HAHOCSIIUX BpPE.
3/I0pPOBBIO YEJIOBEKA U OKPYKAIOIee Cpee.

OnHo#l W3 BaXHEWIIWX 337a4 OCHOBHOTO 0O0IIero o0pa3oBaHHs SIBJSICTCS IMOATOTOBKA
00yJaroImmxcsi K 0OCO3HAHHOMY M OTBETCTBEHHOMY BBIOOPY JKM3HEHHOTO U MPOGECCHOHATHHOTO
MyTH.

XuMHs B OCHOBHOM ITKOJIE M3y4yaeTcs B 8 — 9-x kiaccax.

O6mree uncio yd4eOHBIX 4acoB 3a 2 rojia o0ydyeHus coctapiseT 136 4, mo 68 (2 4 B Hememno) B
8, 9 ximaccax.

OcHoBHOM (opMOIl opranuzanuu y4eOHOIl JEATENbHOCTU SBISIETCS KIIACCHO-YPOYHAs
cucremMa OoOydeHHSs, MPU 3TOM HCHOJB3YIOTCS CIEAYIOUINE THUIIBI YPOKOB: KOMOWHHPOBaHHbBIE,
YpOKH H3y4eHHS HOBOIO MaTepuaina, YpPOKU 3aKpelUyieHUus 3HaHWM, ypokd o0000IieHus u
CUCTEMAaTU3alMH U3YYEHHOTO, KOHTPOJbHBIE YPOKH.

Hcnonb3yroTcss HeTpaAUIMOHHBIE (DOPMBI YPOKOB: MHTETPUPOBAHHbBIC, YPOKU-UTPBI, YPOKHU-
9KCKYpCcUHU (BUPTYaAJIbHBIE), KHHO-YPOKH U JIP.

Hcnonb3yeTcs rpynnosas, UHIUBUIyallbHas paboTa, paboTa B mapax, (ppoHTaIbHas, a TaKXKe
B3aMMOCBSI3b KOJIJIEKTUBHOM (ayTUTOPHOM) U CAMOCTOSTEILHON PabOThl yYaIIuXCs

JlJig TeKyliero TeMaTu4ecKoro KOHTPOJIA B CHCTEME YPOKOB MPEIyCMOTPEHbI KOHTPOJbHBIC
pabotel. Kypc 3aBepiiaroT ypoku, MO3BOJISIONIME OOOOLIMTH UM CHUCTEMATH3UPOBATH 3HAHUS, a
TaKk)Ke MPUMEHUTh YMEHUS, TPUOOPETEHHBIC TTPU U3YYCHUN XUMUHU.

IInanupyemMsble pe3yJibTaTbl 0CBOCHHS Y4eOHOI0 NMpeaAMeTa, Kypca
B pesynbpraTe uzyueHus Kypca XUMHH:

BopinyckHUK HAyYUTCSH BbInyCKHUK MOJYYHUT BO3MOKHOCTH
HAYYUTHCS
OIKCHIBATh CBOMCTBA TBEPABIX, )KUJIKHX, Fa3000pa3HbIX rPaMOTHO 0OpaliaTbcs ¢ BEUIECTBAMU B
BEIECTB, BBIACIASA UX CYLIECTBEHHbIE PU3HAKH; MOBCETHEBHOW KHU3HU;
XapaKTepHU30BaTh BEUIECTBA M0 COCTABY, CTPOCHUIO U 0CO3HaBaTh HEOOXOAUMOCTb COOJTIOICHUS
CBOMCTBaM, yCTaHABJIMBATh IPUYUHHO-CJIEICTBEHHBIE MPABHJI HKOJIOTHYECKU O€30MacHOro




CBSI3M MEX/1y TaHHBIMU XapaKTEPUCTUKAMU BEUIECTBA;
PacKpbIBaTh CMBICI OCHOBHBIX XUMUYECKUX MOHSITHIA:
aToM, MOJIEKYJIa, XUMHUECKUN JIEMEHT, IPOCTOE
BEIIECTBO, CJI0KHOE BELECTBO, BaJICHTHOCTD,

n300paxarh COCTaB MPOCTEUIINX BEILECTB C IIOMOLIbIO
XUMHYECKUX (POPMYIT U CYLTHOCTh XMMUYECKUX PEAKIUH C
MOMOIIIbIO XUMUYECKUX ypaBHEHU;

BBIYUCIISATH OTHOCUTENIBHYIO MOJICKYISIPHYIO U MOJISIPHYIO
Macchl BEIIECTB, a TAK)KE€ MacCOBYIO JOJII0 XMMUYECKOT O
9JIEMEHTA B COSAMHEHUSX;

CPaBHMBATH 110 COCTABY OKCH/IbI, OCHOBAHUS, KUCIIOTHI,
COJIH;

KJIaCCH(PHUITMPOBATH OKCHIBI 1 OCHOBAHHUS 110 CBOMCTBAM,
KHCJIOTHI U COJIM — 110 COCTaBY;

OIMCHIBATh COCTaB, CBOMCTBA M 3HAYCHHE MPOCTHIX
BEIIECTB — KUCJIOPOJa U BOJIOPO/IA;

M10JIb30BAThCS Ja00PAaTOPHBIM 000PYOBAaHUEM U
XUMHUYECKOU MOCYA0M;

MIPOBOJIUTH HECIIOKHBIE XUMHYECKHE OIBITHI M HAOIIO0Ie-
HUS 32 U3MEHEHUEM CBOMCTB BEIIECTB B MPOIECCE UX
NIpEBpaICHNM;

COOMIOAaTh MpaBUIIa TEXHUKH O€30IaCHOCTHU TPU
MIPOBEJICHUH HAOIIO/ICHUI U OTIHITOB;

pa3iauygaTh SKCIEPUMEHTATLHO KHCIIOTHI U TIETT0UH,
MOJTB3YACh MHANKATOPAMH; 0OCO3HATH HEOOXOUMOCTh
coOuroieHust Mep 0€30ITacCHOCTH TIPH O0paIeHUH C
KHCJIOTaMH U IIEI0YaMHU.

Ilepuoouueckuii 3aKkoH U nepuooUyecKas cucmemda
xumuueckux snemenmos [.1U. Menoeneesa. Cmpoenue
eewecmea:

KJIaCCU(UIIMPOBATH XUMHUECKHE FIIEMEHTHI Ha METAJLIHI,
HEMETAJUIbI, JIEMEHTBI, OKCUABI U TUAPOKCHIBI KOTOPBIX
am(OTepHBI, 1 HUHEPTHBIE FTIEMEHTHI (Ta3bl) U1l OCO3HAHUS
BAYKHOCTHU YIOPSAJOYEHHOCTH HAYYHBIX 3HAHU;
pacKpbIBaTh CMBICT IepuoandecKkoro 3akona J[. 1.
Menneneena;

OIMCHIBATh U XapaKTEPHU30BaTh TAOIUIHYIO (OpMy
MEPUOANYECKON CUCTEMBI XUMUYECKUX IEMEHTOB;
XapaKkTepHU30BaTh COCTAB ATOMHBIX SJIEp U paclpeeieHne
YKCJIa 3JIEKTPOHOB 110 3JIEKTPOHHBIM CJIOSIM aTOMOB
XUMHUYECKUX JIEMEHTOB MaJIbIX MEPUOI0B EPUOTUIECKON
CHCTEMBI;

pa3ianyaTh BUAbl XUMUYECKON CBS3H: HOHHYIO,
KOBQJICHTHYIO MOJISIPHYIO, KOBAJEHTHYIO HEMOSIPHYIO U
METaJIIMYECKYIO;

n300paxath JIEKTPOHHBIE (HOPMYJIBI BEIIECTB,
00pa30BaHHBIX XUMHUYECKHMHU CBSI3IMHU Pa3HOTO BUJIA;
BBISIBJISITH 3aBUCUMOCTh CBOMCTB BEIIECTBA OT CTPOCHUS
€ro KpUCTAININYECKON PELIeTKH;

XapaKkTepU30BATh XMMUUECKUE JIEMEHThI U UX COCAMHEHUS
Ha OCHOBE IOJIOXKEHHUS JIEMEHTOB B MEPUOIUUECKOM
CHCTEME U 0COOEHHOCTEH CTPOCHHUS UX aTOMOB;
OIKCHIBaTh OCHOBHBIE MPeANochbUlkH OTKpbITUs J[.U.
MenzeneeBbIM NEPUOANYECKOT0 3aKOHA U TIEPUOTUYECKON
CHCTEMbI XUMHUYECKHX 3JIEMEHTOB;

MOBEACHUS B OKPYXarOLEld TPUPOAHON
cpene;

IIOHUMATb CMBICI U HEOOXOIUMOCTb
COOJIIOJICHU s TIPEANINCaHUH, TIpeIaraeMbIxX
B MHCTPYKLMSX T10 UCIIOJIb30BAHUIO
JIEKapCTB, CPEACTB OBITOBON XUMUH U JP.;
UCII0JIb30BaTh IPUOOPETEHHBIE KIIFOUEBbIE
KOMIIETEHTHOCTH IIPH BBIIIOJIHEHUH
UCCIIeI0BATENIBCKUX ITPOEKTOB M0 U3YYCHHIO
CBOWCTB, cIOCOOOB MOJTyYEHUS U
pacrio3HaBaHUs BEILECTB;

pa3BUBaTh KOMMYHHKATHBHYIO
KOMIIETEHTHOCTb, HCIIONb3Ys CPEACTBA
YCTHOT'O ¥ MUCbMEHHOT'0 O0IIEHMS,
HPOSIBJIATH TOTOBHOCTD K YBa)KCHHIO HHOU
TOYKH 3pEHHsI TPH 00CYXKICHUH
PE3yNbTAaTOB BBIITOJHEHHON Pa0bOTHI;
00BEKTHUBHO OLIEHUBATh HH(POPMAIHIO O
BEIIECTBAX M XMMHYECKUX IpoIeccax,
KPUTUYECKHA OTHOCUTHCA K TICEBJIOHAYYHOM
uHpOpMaIm, HeT0OPOCOBECTHOMN peKiiame,
KACaOIIEHUCs UCTIOIb30BAHMS PA3JINYHBIX
BEIIIECTB.

Ilepuoouueckuii 3aKoH U nepuoousecKkas
cucmema xumudeckux snemenmos /1. 1.
Menoeneesa. Cmpoenue sewjecmaa:
OCO3HaBaTh 3HAYEHUE TEOPETUUECKUX
3HAHWUH I NPAKTUYECKON IEATETBHOCTH
JeJIOBEKA;

OIHCHIBATh H3yYCHHBIE OOBEKTHI KaK
CHUCTEMBI, IPUMEHSSI JIOTUKY CUCTEMHOT'0
aHaJIn3a;

MPUMEHSTH 3HAHUS O 3aKOHOMEPHOCTSIX
MEPUOIUIECKON CUCTEMBI XUMHUYECKUX
3JIEMEHTOB ISl OOBSICHEHUS Y TIPEABUACHHUS
CBOICTB KOHKPETHBIX BEIIECTB;

pa3BuBaTh HH()OPMAITMOHHYIO
KOMIIETEHTHOCTb TTOCPEICTBOM YTITYOJICHHS
3HAHUN 00 UCTOPUY CTAHOBJICHHS
XUMHUYECKON HayKH, €€ OCHOBHBIX MTOHITHH,
MEePUOIUNIECKOT0 3aKOHA KaK OJIHOT'0 U3
BOKHEUIIINX 3aKOHOB MPHUPOJIBI, a TAKXKE O
COBPEMEHHBIX JOCTHXKEHUSAX HAYKH U
TEXHUKH.




XapaKTepU30BaTh HAYYHOE U MUPOBO33PEHUECKOE
3HAYEHHUE MEPUOJUYECKOr0 3aKOHA U TIEPUOIUUCCKON
CHCTEMBI XuMH4eckux saeMmenToB J[.J. Menaeneena.
Mmnozeoobpa3zue Xumuyeckux peaKyuil.

O00BSACHATH CYTh XUMHYECKHX MTPOIIECCOB;

Ha3bIBaTh MPU3HAKU W YCIOBHUS MPOTEKAHUS XUMHUIECKUX
peaKkuuii;

yCTaHaBJIMBATh MPUHAIIKHOCTh XUMHUYECKON peakinuu K
OTpPEJICICHHOMY THUITY 110 OJJHOMY W3
KJIAaCCH(PUIIMPOBAHHBIX PU3HAKOB!

10 YUCITY U COCTAaBY MCXOJHBIX BEIIECTB U MPOAYKTOB
peaxiuu (peaKuy COeMHEHUs, Pa3IOKEHHS, 3aMEIEHUS
1 0OMEHa);

IO BBIICTICHHUIO WJIN TTOTJIOMICHUIO TETUIOTHI (peakiuuu
9K30TEPMUYECKUE U SHIOTEPMUUIECKUE);

10 U3MCHEHHMIO CTEIIEHEH OKUCICHUS XMMHUYCCKHUX
9JIEMEHTOB (OKUCIIUTEIHHO-BOCCTAHOBUTEIHHBIC PEAKIINH);
1o 00paTUMOCTH Tpolecca (peakuy 00paTumMble 1
HeoOpaTUMBIe);

Ha3bIBaTh (PAKTOPHI, BIUSIOMINE HA CKOPOCTh XUMHUYECKUX
peakuu;

Ha3bIBaTh (aKTOPHI, BIUSIONIAE HA CMEIIICHHE
XUMHYECKOTO PAaBHOBECHS,

COCTAaBJISITh YPaBHEHUS 3JIEKTPOJIUTHUECKON TUCCOIUALINN
KHUCJOT, NIET0YEN, COJIEN; MTOJHBIE U COKPAIIEHHBIE
WOHHBIE YPaBHECHUS PEAKINii 0OMEHa;

COCTAaBJISITh YPaBHEHUS PEAKIIUH, COOTBETCTBYIOIINX
MOCTIEIOBATEIIEHOCTH («IIETIOUKE») MPEBpaIeHUI
HEOPTraHWYECKUX BEUIECTB PA3IMYHBIX KI1ACCOB;

BBISIBJISITH B MPOIIECCE SKCIIEPUMEHTA MTPU3HAKH,
CBUJICTEIHCTBYIOMINE O MPOTEKAaHNN XUMHUECKON PEeaKinu;
TOTOBUTH PACTBOPHI C OMPEAEIEHHON MacCOBOM TONEN
PacTBOPEHHOI'O BEIIIECTRA;

OTIPEJIENIATh XapaKTep CPe/ibl BOIHBIX PACTBOPOB KUCIIOT U
HIEJI0YEH M0 U3MEHEHHUIO OKPaCcCK! WHUKATOPOB;
MIPOBOJUTH KaUE€CTBEHHBIE PEAKIUH, TIOJITBEPKIAIOIIIE
HaJM4Kie B BOJHBIX PACTBOPAX BEIIECTB OTJEIHHBIX
KaTHOHOB U aHHOHOB.

Mmnoeoobpaszue eewgecms:

OTIPEJICNIATh MPHUHA/IICKHOCTh HEOPTaHUYECKUX BEIIECTB K
OJTHOMY U3 U3YYCHHBIX KJIACCOB: METAJIJILI U HEMETAILIIBI,
OKCHJIBI, OCHOBAHHSI, KUCIIOTBI, COJIH;

COCTaBJIATH (POPMYIIBI BEIIECTB M0 UX HA3BAHUSM;
OTIPEJICNIATh BAICHTHOCTh U CTETICHL OKUCIICHHSI 3JIEMEHTOB
B BEIIECTBaX;

COCTaBJIATH (POPMYIIBI HCOPTaHUIECKUX COSTUHEHUH 110
BAJICHTHOCTSM U CTCIICHSAM OKHCIICHHUS 3JICMEHTOB, a TAKXKE
3aps/iaM MOHOB, YKa3aHHBIM B TaOIUIle PaCTBOPUMOCTH
KHCJIOT, OCHOBaHUM U COJeH;

OOBSICHITH 3aKOHOMEPHOCTH U3MEHEHUST (PU3HUECKUX U
XUMUYECKHUX CBOMCTB MPOCTHIX BEIIECTB U UX BBICIITUX
OKCHJIOB, 00pa30BaHHBIX JIEMEHTAMH BTOPOTO M TPETHETO
MEPUOJIOB;

Ha3bIBaTh OOIME XUMUYECKHE CBONCTBA, XapaKTepHbIE JIJIs
TPYII OKCUOB: KUCIIOTHBIX, OCHOBHBIX, aM()OTEPHBIX.

Mnozcoobpazue xumuueckux peakyui:
COCTaBJISITh MOJIEKYJISIPHBIE U TTOJTHBIE
MOHHBIE YPaBHEHUS MO COKPAIIEHHBIM
HMOHHBIM YPaBHEHHUSIM;

MPUBOJUTH MPUMEPHI PEAKIUH,
HOATBEPKIAIONINX CYIIECTBOBAHUE
B3aMMOCBSI3U MEKIY OCHOBHBIMHU KJIacCaMH
HEOPraHMYEeCKHUX BEIECTB;
IIPOTHO3UPOBATH PE3YJIbTAThI BO3AEHCTBUS
pa3INYHbIX (PAaKTOPOB HA CKOPOCTh
XUMHUYECKOHN peakinu;

IPOTHO3UPOBATH PE3YJIbTATHI BO3AECHCTBUS
pa3nuuHbIX (PaKTOPOB HA CMEIIIEHUE
XUMHUYECKOTO PAaBHOBECHS.

Mnozoobpa3zue sewecms:

IPaMOTHO 00paIaThCs C BEIIECTBAMU B
MOBCE/THEBHOM JKU3HU;

OCO3HaBaTh HEOOXOAMMOCTh COOJIOICHUS
NPaBUJI SKOJIOTHYECKH O€3011aCHOTO
MOBEICHUS B OKPY)KAIOLIEH MPUPOIHOM
cpene;

MOHUMATh CMBICT U HEOOXOTUMOCTh
COOITIOICHNU S IPEANIMCAaHHH, TIPe/IIaraeMbIX
B MHCTPYKIHSIX TI0 HCITOJIb30BAHUIO
JIEKapCTB, CPEACTB OBITOBOW XUMUH U JP.;
UCTIOJIb30BaTh MPUOOPETEHHBIE KITIOYEBhIE
KOMIIETEHTHOCTU IIPU BBITIOJTHEHUU
MCCJIEZIOBATENBCKUX MTPOEKTOB MO U3Y4EHHUIO
CBOMCTB, CIOCOOOB MOJTYUYEHHS U
pacro3HaBaHus BEIIECTB;

00BEKTUBHO OLICHUBATh WH(OPMAIUIO O




Ha3bIBaTh O0IIME XUMUYECKHE CBONCTBA, XapaKTepHbIE IS
Ka)KJIOT0 KJIacca BEIeCTB;

OIE/IeNIATh BEIIECTBO — OKHCIHUTEINb U BEIIECTBO —
BOCCTAaHOBHUTCJIb B OKHUCIUTCIBbHO — BOCCTAaHOBHUTCIIBHBIX
peaKIusX;

COCTaBJIATH SHCKTpOHHBIfI OajaHc 110 MNpCAI0KCHHBIM
CXeMaM peaKLnii;

MIPOBOJIUTH JIAOOPATOPHBIE OIBITHI, TOATBEPIKAAIOIINE
XMMHUYECKHE CBOWCTBA OCHOBHBIX KIIACCOB
HEOPraHNYECKUX BEIIECTB;

IIPOBOAUTE JIAOOPATOPHBIE ONBITHI 10 MOTYYEHHUIO U
cOOMpaHHnIo ra3000pa3HbIX BEUIECTB: BOJOPO/IA,
KHCIIOPO/Ia, YIJIEKUCIIOTO ra3a, aMMHaKa; COCTaBIIATh
YPaBHEHUS COOTBETCTBYIOLIMX PEAKIIMM.

BEILECTBAX U XUMHUUYECKHUX IMPOLIECCaX,
KPUTHYECKU OTHOCUTHCA K MICEBJOHAYYHOM
uH(popMaIK, HeJOOPOCOBECTHON peKIaMe,
Kacarolleicst UCIOIb30BAHUS Pa3INYHbIX
BEILIECTB;

OIUCHIBaTh U3yYCHHBIE OOBEKTHI KaK
CUCTEMBI, IPUMEHSIS JIOTUKY CHCTEMHOTO
aHau3a;

pa3BUBaTh HHPOPMALMOHHYIO
KOMIIETEHTHOCTb TTOCPEICTBOM YTITyOJICHUS
3HaHMU 00 UCTOPUM CTAHOBJIICHUS
XUMUYECKON HayKH, €€ OCHOBHBIX MOHITHH,
MEPUOINYECKOr0 3aKOHA KaK OJIHOT'0 U3
BOXHEHIIINX 3aKOHOB MPUPOIBI, a TAKKE O
COBPEMEHHBIX JIOCTIKEHUSX HAYKH U
TEeXHHKH.

Conep:xanue yuye0OHOro npeamera, Kypca

8 KJIACC

Paszpnen 1. OcHOBHBIE NOHATHS XMMHUH (YPOBEHb ATOMHO- MOJIEKYJ/ISIPHBIX NIPeACTABJICHHU )
[Ipenmer xumuu. XuMHS Kak 4acThb €CTECTBO3HAHMsA. BemectBa m ux coiicTBa. MeTomabl
MO3HAHMS B XUMUHU: HAOII0/IeHNe, SKcriepuMeHT. [Ipuemsl O6e30macHoi paboThl ¢ 000pyI0BaHUEM

1 BCIICCTBAMU. CTpOCHI/Ie IJI1aMCeHHu

Uucrteie BemectBa U cMecd. CrocoObl OYMCTKM BEIECTB: OTCTauBaHHeE, (HIBTPOBAHMUE,

BBIIIAPUBAHHUEC, KpUCMAJIIU3AYUUA, ()ucmuﬂﬂﬂuuﬂ.

dusnyeckne wu

XUMHUYECKUEC SIBJIICHUS.

XuMudeckue PEaKknuu. HpI/ISHaKI/I XUMHUYCCKUX peaKuHﬁ " YCJIOBUA BO3HUKHOBCHUSA W TCUCHUA

XUMHUYECKUX PEaKIIUi.

ATOMBI, MOJIEKYJBI U HOHBI. BemiecTBa MOJEKyJISpHOTO U HEMOJIEKYISIPHOTO CTPOEHUSI.

Kpucrannmaeckue n amopdusie BemectBa. Kpucraminueckue pemeTkd: HOHHAs, aTOMHas W
MOJIEKYJIsipHasi. 3aBUCUMOCTh CBOMCTB BEILIECTB OT THUIIA KpUCTALIMYECKOU pemieTku. [Ipocteie u
CIIOJKHBIC BEIISCTBA. XMMHYCSCKHM 3JIeMEeHT. MeTallbl 1 HeMeTaJUIbl. ATOMHAST €IMHHIIA MacCCHI.
OtHOocuTenbHas aroMHas Macca. SI3BIK XUMHUHM. 3HAKM XUMHYECKMX DJIEMEHTOB. 3aKOH
MMOCTOSTHCTBA COCTaBa BellecTBa. XuMuueckue Gopmyinbl. OTHOCHTENIbHAS MOJIEKYJISIpHAsT Macca.
KadecTBeHHBIN M KOJWYECTBEHHBIN COCTaB BEIIECTBA. BhIYKMCIEHNE TT0 XUMHUUECKHM (OPMYJIaM.
MaccoBas 1011 XUMHYECKUX YJIEMEHTOB B CJIO’KHOM BEIIIECTBE

BanenTtHocTh xuMHuueckux 3neMeHToB. OnpezeneHue BaJeHTHOCTH 3JIEMEHTOB o popMyiam
OuHapHbIX coequHeHni. CocTaBlIeHHe XUMUYECKUX (DOPMYIT 1O BaJI€HTHOCTH.

ATOMHO-MOJIEKYJISIPHOE YUeHHE. 3aKOH COXPAHEHUSI MacChl BeulecTB. JKU3Hb U JeSTENbHOCTD
M.B. JlomoHOcoBa. XUMHUUYECKHE YpaBHEHUSA. THUITbI XUMUUECKUX PEAKINi

YcraHoBinenue mnpoctedieil Gopmynbl BemIecTBa IO MAacCOBBIM JIOJIAIM  DJIEMEHTOB.
Bbluncienuss mo XMMHMUYECKHM YPaBHEHHUSIM MacChl WJIM KOJIMYECTBA BEIIECTBA IO W3BECTHOM
MAaccCe UM KOJIMYECTBY OJJHOTO U3 BCTYINAIOIINX WM MOJTYYAOIIUXCS B PEAKIUU BEIIECTB.

Kucnopon. Haxoxnenne B mnpupone. [lomydenue kucnopoga B nabopaTopuu U
MIPOMBIIUIEHHOCTU. PU3NYECKUE U XUMUYECKHE CBOMCTBA KHUCIopoaa.. [IpuMmenenne kucimopona.
Kpyrosopot kucinopoga B npupoae. O30H , amioTponust Kuciopoda. Bo3ayx m ero cocras.
3amuTa aTMoc(epHOTo BO3/IyXa OT 3arpsi3HEHU.

Bonopon. Haxoxnenue B mnpupone. Ilomyuenue Bomopoma B mabopaTtopuu |
MPOMBIIUIEHHOCTU. DPU3MYECKHWE M XHMHUYECKHE CBOMCTBAa BoAopoda. Bomopon
BOCCTaHOBUTEIb. Mepbl 0€30MacHOCTH MpH padboTe ¢ BojopoioM. [IpumeHeHne Bogopoa.

Bopa. Metoael onpenenenns coctaBa BOJAbl — aHaluu3 U cUHTE3. DU3nueckue U XUMUYECKUE
CBO¥CTBa BoJbl. Bosa B mpupoie U crocoObl €e OUMCTKH. Adparusi BOAbL. XUMUYECKHE CBOWCTBA



BoJbl. [Ipumenenue Boabl. Bona — pactBopurens. PactBopumocTs BelecTB B Bojie. OnpeneneHue
MacCOBOM JIOJIM PACTBOPEHHOIO BEILIECTBA.

KosmuectBennble oTHomeHus B xumuu. KosmuectBo Bemectsa. Moabs. MoisipHas macca.
3akoH ABoranpo. MousipHblii 00beM Ta30B. OTHOCUTENbHAs IUIOTHOCTh Ta30B. OObEeMHBIC
OTHOILEHHUS Ia30B IIPU XUMUYECKUX PEAKLIMIX.

Baxmweiimme Kigaccel HEOPraHMYECKUX coeauHeHuid. OKCHIBL: cOCTaB, KIaCCU(pHUKAIIHSL.
OcHoBHBIE M KHUCIOTHbIE OKcuabl. HomeHnknarypa oxcunoB. ®Puznyeckue M XUMHUYECKUE
CBOMCTBA, ITOJIy4CHHE, IPUMEHEHUE OKCUIIOB.

Imnpokcunel. Kitaccudukanus — ruapokcunoB.  OcHoBanusi.  CocraB.  Illemoun u
HepacTBOpUMbIe OCHOBaHMA. Homenknarypa. @Pusndeckue U XUMHUYECKUE CBOWCTBA OCHOBAHMUI.
Peakmus neritpanuzammu. [lonyuenne. [lpumenenne. AMdoTepHbIe OKCHUIBI M THIPOKCHIBI

Kucnotsl: cocras, kinaccupukaiys 1 HOMeHKIatypa. Ousnueckue U XUMUYECKHE CBOMCTBA
KHCJIOT. BBITECHUTEIBHBIN PSJI METAILIOB

Conu: cocraB, kiaccupukanus M HOMEHKiIaTypa. du3nueckue M XHMHUYECKUE CBOMCTBA
coJieir. PactBopumocCTh coseil B Bojie. XMMHUECKHE CBOMCTBA COJIEH CIIOCOOBI MOJMyYEHHUs COJICH.
[Ipumenenue conen

['eneTn4eckas CBSI3b MEKy OCHOBHBIMH KJIACCAaMU HEOPTraHWYECKHUX COECIUHEHMI.
IIpakTnuyeckune padoThI:

e IlpaBmia TexHuKH Oe30macHOCTU MNpu paboTe B XUMHUYECKOM KaOHHeTe. 3HaKOMCTBO C
1abopaTopHBIM 000PYIOBAaHUEM.

o Ouncrka 3arpsI3HEHHON TOBApEHHOW COJIH.

e [lonydyeHue u cBOMCTBA KUCIOPOA.

o [lomydenue Bogopoaa U U3y4eHHE €TO CBOMCTB.

e [IpurorosiieHHe paCTBOPOB COJIEH C ONPEAECIEHHON MacCOBOM A0JIEM pacTBOPEHHOIO BEIIECTBA.

o Pemenne sKkcnepuMeHTANBHBIX 337ad 10 TeMe «OCHOBHBIE KJIACChl HEOPTraHUYECKHUX
COEIMHEHUI».

PacyerHble 3aga4yu:

Brruncnenre OTHOCUTENFHOM MOJIEKYIISIPHOM Macchl BemecTsa 1o gpopmysie. Beraucnenme
MacCOBOH JIOJIM AJIEMEHTA B XUMHUYECKOM COCIMHEHHUH. Y CTAHOBJIICHHE TTPOCTEUIIIEH POpMYIThI
BELIECTBA [10 MACCOBBIM JOJISIM 3JIEMEHTOB.

Haxoxzaenre MaccoBoil 10U paCTBOPEHHOTO BEIIECTBA B PaCTBOpPE. BhIurcienne Maccsl
PacTBOPEHHOI O BEIIECTBA M BOJBI U1l IPUTOTOBJIEHHS PACTBOPA ONPEAEIEHHON KOHLEHTPALUU.

OObEMHBIE OTHOLICHHUS Ta30B MPH XUMHUECKHX PEaKIUsIX.

Bbraucnienust mo XUMHUYECKUM YPaBHEHHMSM Macchl, 00bEMa U KOJIMYECTBA BEIECTBA OIHOTO U3
IPOAYKTOB pPEAaKIWHU [0 Macce MCXOAHOTO BEIIeCTBAa, OOBEMY WM KOJMYECTBY BEIECTBA,
COJEPIKAILEr0 ONPENETEHHYIO JOT0 MPUMECEH.

Paznea 2. Ilepuoanyuecknii 3aK0H U NEPUOAUYECKAT CUCTEMA XUMHYECKHUX 3JIEMEHTOB
JA.U.MenneneeBa. CTpoenue aromMa

[lepBoHauanbHbIE MOMBITKH KIACCU(PUKAIUU XUMUYECKUX drieMeHToB. [loHsTHE 0 rpymmax
CXOJIHBIX AJIEMEHTOB. ECTEeCTBEHHBIE CEeMEICTBA MIETOYHBIX METAJJIOB U raJIoT€HOB. biiaropoiHbie
raspl.

Ilepuomnueckuit 3axkoH JI. WM. MengaeneeBa. Ilepuoanyeckass cucTeMa KaK €CTECTBEHHO-
HayyHas Kilaccu(uKanus XUMHYECKHX dJJeMeHToB. Tabmuunas ¢opMa mpeacTaBleHUs
KIaccUpUKausl XUMHYECKUX dJeMeHTOB. Crpykrypa Tabmuisl «llepuoanueckas cuctema
xumuueckux sneMmeHtoB [I. M. MenneneeBa» (kopoTkas ¢opma): A- u b- rpynmbl, nepuomsl.
Ou3nYecKuil CMBICI TOPSAIKOBOTO AJIEMEHTa, HoMepa Mepruoia, HoMepa TPYIIbI (sl SJI€MEHTOB
A-rpymm).

CrpoeHue aroma: siIpo U dJEeKTpoHHass o6oiouka. CocTaB aTOMHBIX SAEp: MPOTOHBI U
HeWTpoHsl. M30Tonbl. 3apsg aTOMHOTO sijpa, MacCOBO€ YKCIIO, OTHOCHTENIbHAsE aTOMHAasi macca.
CoBpemenHast OpMYIUPOBKA MOHITHS «XUMUYECKUH DIIEMEHTY.

DneKTpoHHass 000JOYKa aroMma: MOHSATHE 00 SHEPreTHYeCKOM YpOBHE, €ro eMKOCTH.
3anoJIHEHHE HIIEKTPOHHBIX CJIOEB y aToMa »3JEMEHTOB IIEPBOTO — TPEThEro MEepPHOJIOB.



CoBpemMenHas HopMyIHPOBKA MEPHOIMUECKOTO 3aKOHA.

3HaueHue nepuoauueckoro 3akoHa. Hayunele noctmxenus J.M.MenneneeBa: ucnpaBiieHue
OTHOCUTCJIBHBIX ATOMHBIX MACC, ICPCCTAHOBKU XHMHYCCKHUX OJSJICMCHTOB B HCpHOIIPI‘-ICCKOfI
cucteMe. XKuznb u nesareiabHocTs . M. Menneneena.

Crpoenue aroma. CoctaB aTOMHBIX sifiep. DnekTpoHbl. M3oTomnbl. CTpoeHHE 3IEKTPOHHBIX
000J104€K aTOMOB MepBbiX 20 371eMeHTOB nepuoaudeckoit cuctemsl Jl. M. Menneneesa.

JlaGoparopHble OIBITHL. B3auMonelicTBue TMAPOKCHIA LUHKA C pacTBOpaMU KHUCIOT U
LIEI0YEH.

Pa3nen 3 Ctpoenue BemecTB. XMMHU4YECKas CBS3b

3JI€KTpOOTpI/IIIaTCJH)HOCTI) XUMHUYECKUX DJIeMEeHTOB. OCHOBHBIE BUAbI XUMHUYECKOU CBS3U:
KOBAJICHTHAsA HCIIOJISAPpHAA, KOBAJICHTHAA IOJIApHAsA, WOHHAas. BaneHTHOCTL DJIEMEHTOB B CBETE
NeKTpoHHOU Teopuu. CreneHb okuciaeHus. llpaBuna omnpeneneHuss CTENEHU OKHUCIECHUS
3JIEMEHTOB.

9 KJIACC
Pa3nen 1. MHoroo0pasue XuMuuecKMX peakuui

Knaccudukanus XUMHYECKHUX PEAKIUN: PEaKIUU COSAMHEHUS, PA3JI0KEHUs, 3aMelICHHS,
obmeHa. OKHCIUTETFHO-BOCCTAHOBUTENbHBIC peakii. OKUCIUTENb, BOCCTAHOBUTEIb, MPOIECCHI
OKHCTIEHUsT W BoccTaHOBIeHUs. (CocTaBlieHWE YpaBHEHUN OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX
peaKIuii ¢ MOMOIIIBI0 METO A SJEKTPOHHOTO OalaHca.

TennoBsie YHPEKTH XUMUUECKHX PEAKIIUA. DK30TEPMUUECKHUE W SHTOTEPMHUIECKUE PEAKITUH.
Tepmoxumuueckue ypaBHeHUs. PacuéThl MO0 TEPMOXUMUYECKUM yPaBHEHHUSIM.

CkopocTe XUMHYECKUX peakiuil. DakTopsl, BIUSAIONME HA CKOPOCTh XUMUYECKHX PEAKIUN.
[TepBoHayanbHOE MPEACTABICHUE O KaTaJU3eE.

O6patumbie peakuun. [lIoHATHE O XUMHYECKOM PaBHOBECHH.

XUMUYECKUE PEAKIUH B BOJHBIX PACTBOpaxX. JIEKTPOJUTHI U HEINEKTPOIUTHI. HOHBL
Karunonsl u annoHsl. [ uopamuas meopus pacmeopos. INEKTPOIUTHYECKAS TUCCOIUAITUAS KUCIIOT,
OCHOBAaHMI
u coseil. Cnabble U CUIIbHBIC JIEKTPOIUTHL. CTENeHb AucCconranui. Peakiuy MOHHOTO oOMeHa.
VYcnoBus TeYeHHUs peakuuid HMOHHOTO OOMEHa N0 KOHIAa. XHWMHUYECKHE CBOWCTBA OCHOBHBIX
KJIACCOB HEOPraHMYECKHX COCAMHEHUH B CBETE IMPEACTABICHUN 00 JIIEKTPOIUTHYCCKOM
JIMCCOLMAIMUA U OKUCIIUTEIBLHO- BOCCTAHOBUTEIBHBIX PEAKIIHUIX.

Iousmue o eudponuze conetl.

IIpakTuyeckue padboThi:
e l3ydyeHue BIMSAHUS YCIOBUM MPOBEACHUS] XUMUYECKOU PEAKIIUK Ha €€ CKOPOCTb.
e Penienue skcniepuMeHTaIbHBIX 3a7a4 110 TeMe «CBOMCTBA KUCIIOT, COJIEH U OCHOBaHUM Kak
3JIEKTPOJUTOBY
Pa3znes 2. MHoroo0pasue BemecTn

Hemerannel. [Nanorensl. IlosioxkeHne B MEpUOIUYECKON CHUCTEME XMMHUUYECKHUX SJIEMEHTOB,
cTpoeHue ux aroMoB. Haxoxenue B mpupoje. Pu3nyeckue 1 XUuMUUECKHUE CBOMCTBA rajloT€HOB.
CpaBHUTENIbHAS XapaKTEpPUCTHKA TaloreHoB. [lonydyeHne W mnpuUMEHEHUE rajoreHoB. XJIop.
dusnyeckrue U XUMHU4YeCcKue cBoicTea xnopa. llpumenenune xmopa. Xmoposogopoa. dusnueckue
cBoiictBa. [lomyuenne. ConsiHas kucinora u e€ conu. KadecTBeHHas peakiusi Ha XJIOPHUA-UOHBI.
PacnioznaBanue xnopuaoB, OpOMHUIOB, HOIUIOB.

Kucnopon u cepa. IlonoxkeHue B mNepUOAMYECKOM CUCTEME XHMHUYECKHX 3JIEMEHTOB,
ctpoenne ux aromMoB. Cepa. Amnorponusi cepbl. PuU3WyYeCKHMEe U XHUMHYECKHE CBOMCTBA.
Haxoxnenue B mpupone. Ilpumenenue cepsl. CepoBomopon. CepoBoaopojHas KHCIOTa U €€
comu. KadectBennas peaxius Ha cynbpua-uoHsl. Okcup cepbi(1V). dusndeckue u XUMHYECKUE
croiictBa. [Ipumenenne. CepHucras kucinota u e€ conu. KauecTBeHHass peakius Ha Cylb(uT-
noHsl. Oxcup cepoi( V).

Cepnas kucinota. XuMHYECKHE CBOMCTBA Pa30aBIEHHON U KOHIIEHTPUPOBAHHON CEPHOM KUCIOTHI.



KavecTBenHnast peakius Ha Cynb(aTnoHbl. XUMHUYECKHE PEAKIINH, JSKAIUE B OCHOBE MOJTYICHUS
CEPHOM KUCJIOTHI B IIPOMBILUICHHOCTH. I[pMeHeHne CepHON KUCIIOTBI.

A3ot u docdop. Ilonoxkenne B NEPUOTUUECKON CHCTEME XUMUYECKUX DIIEMEHTOB, CTPOCHHE
UX aTOMOB. A30T, (PU3HUYECKHE U XUMUYECKUE CBOWCTBA, MOJTy4YeHUEe U mpuMeHenue. Kpyrosopor
azota B npupoae. Ammuak. Pdusnueckue U XUMUYECKHE CBOWCTBA aMMHaKa, IOJIY4YEHHUE,
npumeHenne. Conu aMMOHUS. A30THas Kuciaora U e€ cBoicTBa. OKHMCIUTENIbHBIE CBOICTBA
a30THOW KuCIOTHL. [loydeHne a30THOW KHUCIOTHI B JabopaTopuu. XHMHUYECKHE PEaKIHH,
JIe)KaIIMe B OCHOBE IOJyYEHHUs a30THOW KHUCJIOTHI B IIPOMBIIUICHHOCTH. [IpumeHenue a3oTHOM
kucaoThl. Cosiu a30THOM KUCIIOTHI U UX IPUMEHEHHE. A30THBIE YI0OPEHHUS.

dochop. Amnorporus dochopa. Ousnveckne m XUMHUECKHUE CBoOMcTBa (ocdopa. Oxcup
docdopa(V). Dochopras kucnora u e€ conu. PochopHbie yIoOpeHHS.

Yraepoan u kpemuuil. [lojio)keHHe B NMEPHOIUYECKON CUCTEME XHMHUYECKUX 3JIEMEHTOB,
CTpOEHHE UX aTOMOB. Yriepod. Ajutorponus yriepojaa. dusnueckue U XMMHUYECKUE CBOMCTBA
yriepoaa. AacopOmusi. YrapHblil ra3, CBOMCTBA M (PU3MOJOTHYECKOE JCUCTBHE HA OPraHU3M.
VYrnekucnslid ra3. YrosbHas Kuciota u e€ conu. KadecTBeHHast peakuusi Ha KapOOHAT-HOHBI.
KpyrosopoT yraepozaa B npupoae. Opranuyeckue COeJMHEHHs! YTaepoa.

Kpemuuii. Oxcun kpemuusa(IV). Kpemuuenas kuciora u e€ conu. Cmexno. L{emenm.

Mertannsl. IlonoxkeHne MeTasioB B NEPUOJWYECKON CHUCTEME XMMMUYECKHUX HIIEMEHTOB,
CTpOEHHE UX aTOMOB. MeTtaimnyeckas cBsi3b. OU3NUECKUE CBOWCTBA METAJUIOB. Psil akTUBHOCTH
METaJJIOB (2JEKTPOXUMHUYECKUN Psii HAPSHKEHUN MeTayuioB). XMMUYECKUE CBOMCTBA METAIOB.
O61ue crioco6b! noaydeHust MetamuioB. CritaBsl METAIIOB.

Hlenouynsie Metaybl. [lonoxeHHe NIENOYHBIX METAUIOB B MEPUOJAMYECKON cHCTEME,
cTpoeHue ux aromoB. Haxoxnenue B npupoje. @usndeckre 1 XMMHYECKHE CBOMCTBA LIEIOYHBIX
MeTaiioB. [IpuMeHeHre MeN0YHbIX METAIJIOB U UX COEAMHEHUH.

[llenounozemenbHble  MeTawibl.  [looXkeHne  IIETOYHO3EMENBHBIX ~ METalIOB B
MEePUOIMYECKOIN CUCTEME, CTPOEHUE UX aTOMOB. HaxoxxaeHue B npupoae. Marnuii u Kajb Ui, X
BakHeHme coenuHeHus. JKECTKOCTh BOJIBI U CLIOCOOBI €€ yCTpaHEHHUSI.

Amomunnil. [lonoxkeHue amOMUHHS B TNEPUOJAUYECKOM CHCTEME, CTPOCHHE €ro aroma.
Haxoxnenue B mpupome. dusnueckue M XUMHUUYECKUE CBOWMCTBA amoMuHus. [IpuMenenue
amoMHUHMS. AM(OTEPHOCTh OKCHJIA ¥ TUAPOKCHUIA ATTIOMUHUS.

Kenezo. Ilonoxenue xene3a B NIEPUOIUIECKON CUCTEME, CTpoeHue ero aroma. Haxoxnenue
B npupojsie. dusnyeckne U XMMUYECKHE CBOMCTBA XKene3a. BaxHeilne coeauHEHUs jkelesa:
okcubl, THApoKcuabl U cosn xeneza(ll) u xxenesa(Ill). KauecrBennsie peakiiuu Ha noHbI Fe2+ u
Fe3+.

IIpakTuyeckue padboTbi:

e [losydeHue COISIHON KUCIOTHI U U3yYEHUE €€ CBOMCTB.

e PeleHue 3KcriepuMeHTANIBHBIX 331a4 110 Teme «Kucnopon u cepa»

e [lonyyeHne amMmmMuaka U U3y4€HUE €ro CBOMCTB.

e [lomyuyenue okcuna yrieposa (IV) u usydenue ero cBoiict. PacroznaBanue kapOOHATOB.
PacuerHnsbie 3agaun:

Boruncnenus mo XuMHUYECKUM ypaBHEHUSM MaccChl, 00bEMa UM KOJUYECTBA BEUIECTBA OJHOTO U3
MIPOJIYKTOB PEAKIIUU TI0 MACCE UCXOIHOTO BEIIECTBA, 00BEMY HIIM KOJIMUYECTBY BEILIECTBA,
COJIEPIKALIET0 ONMPENEIEHHYIO JOI0 IPUMECEN.

Paznen 3. KpaTkuii 0030p BakHeHIIMX OPraHU4eCKUX BellecTB

IIpenmer opranndeckoit xumMuu. Heopranuuecknue n opraHM4ecKue COEIMHEHU. YTIepoa —
ocHOBa ku3HM Ha 3emie. OCOOEHHOCTH CTPOEHHUS aroMma yrjepojJa B OPraHMYECKHX
COCIMHEHUSX.

VYraeBonopoasl. IlpenenbHble (HachIIEHHbIE) YIIEBOJAOPOAbl. MeTaH, 3TaH, MpomaH —
NpOoCTeHIe  MPEACTaBUTENM  NpeAeibHBIX  yriIeBoJopoJoB.  CTpykTypHble  (HOpMYIIbI
yrI€BOIOPOAOB. I'oMoIorndueckuil psi NpeaeabHbIX YriIeBOAOpo10B. ['oMonoru. @usndeckue u
XMMHMUYECKHUE CBOMICTBA IMPENEIbHBIX YIVIEBOJOPOAOB. Peakium ropeHuss M 3aMELICHUS.



HaxoxpaeHnue B mpupo/ie npenenbHbIX YriaeBoaopoaos. [Ipumenenne metana.

HenpenenbHble (HEHACBILIEHHBIE) YIJIEBOAOPOJbl. OJTUJIEHOBBIM pAJl  HENPEAEIbHBIX
yra€BOAOPOAOB. OTwieH. @Pu3ndyeckue M XUMHUYECKME CBOilcTBa dTwieHa. Peakuus
npucoequHeHus. KauecTBeHHbIE peakuuu Ha 3TwieH. Peakius nommMmepusauuu. Ilommatunen.
[IpuMeHeHue sTuneHa.

AUETUIEHOBBIM psJl HENpeAeNbHbIX YIJIeBOAOpoAoB. AnerwieH. CBoiicTBa aleTUIIEHA.
[IpuMeHeHue aneTuieHa.

[IpousBonHbie yrieBoopoaoB. Kpartkuil 00630p opraHM4ecKUX COEIMHEHUMN: OJJHOATOMHbIE
CcnupThl (METAHOJ, ATAHOJI), MHOTOATOMHBIE CIHUPTHI (STUJICHIJIMKOJb, TJIUIEPHH), KapOOHOBBIC
KHACIOTHl (MypaBbHHAsi, YKCYCHasl), CIIOKHBIC 3(HPHI, JKUPBI, YIIeBOAbl (TIIOKO3a, caxaposa,
KpaxmaJi, 1eJITI0J103a), aMUHOKUCIIOTHI, Oenku. Poib GekoB B opranusme.

[ToHsiTHE O BHICOKOMOJIEKYIISIPHBIX BelecTBax. CTpyKTypa MOJIMMEPOB: MOHOMED, MOJIUMED,
CTPYKTYpPHO€ 3BE€HO, CTENeHb NMoIMMepu3aluu. [lonnaTiieH, NoIUnponieH, HOJTUBUHUIXIIOPU/T.

TemaTuyeckoe MJIAHUPOBAHUE

Ne Haumenosanue pazoena npozpammel, Yacwl yueonozo
n/n mema eépemeHu
8 kiacc
1 | OcHOBHbIE IOHATHUS XUMUU (YPOBEHb aTOMHO- MOJIEKYJISPHBIX 54 4

MpeACTaBICHUH) (C UCTIOIB30BaHKeM 00opyaoBanus 1ieHTpa TP -
udposas mabopatopus MO XUMHUN)

2 | Ilepuoauueckuii 3aKOH U IEPUOINYECKAs CUCTEMa XUMHUECKUX 74
snemeHnToB JI.M.MenneneeBa. CtpoeHue atoma
3 | CrpoeHnue BemiecTB. XUMUYeCKasi CBS3b 74
9 kiacc
4 | MHorooOpa3ue XMMHUYECKUX PEaKIUi (C UCIOJIb30BaHUEM 17 4

o6opynoBanus nearpa TP - [{ludposas nabopaTopus 1o XuMHH )

5 | MHoroo0Opa3ue BemecTs (¢ UCIOJIb30BaHUEM 000y I0BAHUS 43 4
nentpa TP - Habop OI'D no xumun)

6 | Kparkuii 0030p BaXKHEHUIIIUX OPraHUYECKUX BEIICCTB 8u
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