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IInanupyemsie pe3yabTaThl 00y4eHUs1 Kypca Xumuu B 8-9 kiiaccax

JInuHOCTHBIE: GOPMYIHUPYET U OOBSICHIET COOCTBEHHYIO MO3UIMIO B KOHKPETHBIX
CUTYaIUsAX OOIIECTBEHHOM KU3HU HA OCHOBE MOJTYYCHHBIX 3HAHUN C TIO3UIIHH
HOPM MOpPaJIA U 0OIEYEITOBEYECKUX IEHHOCTEH, MpaB U 00s13aHHOCTEN
rpakJaHHHA.

MeTtanpenmeTHble: HAXOAUT U U3BJIEKAET HHPOPMAIIUIO B Pa3INYHON KOHTEKCTE;
OOBSICHSET M OTNMCHIBACT SBJICHUS HA OCHOBE MOJIYYECHHON WHpOpMAIIHH;
aHAIIM3UPYET U UHTETPUPYET MOIYUYEHHYIO HHPOpMAIHIO; (OpMYyIHUpyeT
npobiieMy, UHTEPIPETUPYET U OIICHUBACT €€; ACNIAeT BHIBObI, CTPOHUT MIPOTHO3HI,

npeajraract 1IyTHu pCriCHUA.

OCHOBHBIE NMOHATUS XUMUU (YPOBEHb ATOMHO-MOJIEKYJISIPHBIX MPEICTABICHU )
BbInyCKHMK HAYYHTCS:

® OIUCHIBaTh CBOWCTBA TBEPBIX, )KUJKUX, Fa3000pa3HBIX BEIIECTB, BBIIEIA
UX CYLIECTBEHHbBIEC IPU3HAKU;

®  XapakTEepU30BaTh BEILECTBA [10 COCTABY, CTPOCHUIO U CBOWCTBAM,
YCTaHaBIUBATh IPUYNHHO-CIICICTBEHHBIE CBSI3U MEXIY JaHHBIMU
XapaKTEepUCTUKAMU BEIIECTBA;

® PaCKpbIBATh CMBICI OCHOBHBIX XUMHUYECKUX IOHATHI: aTOM, MOJIEKYJIA,
XUMHUYECKUH 3JIEMEHT, IIPOCTOE BELIECTBO, CII0KHOE BEIIECTBO,
BAJICHTHOCTb, UCIIOJIb3Ys 3HAKOBYIO CUCTEMY XUMUU;

® U300pakaTh COCTaB MPOCTEUIINX BEIIECTB C MOMOIIBI0 XUMUYECKUX
(bopMyI1 ¥ CYITHOCTh XUMUYECKUX PEAKLIUHN C TOMOILBI0O XUMHUYECKIX
YPaBHEHUI;

® BBIYUCIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BELECTB,
a TaK)Ke MAacCOBYIO JIOJIF0 XUMUYECKOI'0 JJIEMEHTA B COCIUHEHUSX;

® CpaBHHUBATH 110 COCTABY OKCHAbLI, OCHOBAHUA, KUCJIOThI, COJINU;



KJIaCCU(DUITMPOBATH OKCHUJIBI 1 OCHOBAHUS IO CBOMCTBAM, KUCJIOTHI M COJTU
— 10 COCTaBYy;

OTIMCHIBATh COCTaB, CBOMCTBA U 3HAYEHHUE (B MPUPOC U MPAKTUUECKOM
JEATEIIbHOCTH YeJIOBEKa) MPOCTHIX BEIIECTB — KHUCJIOPO/Ia M BOJIOPO/IA;

JaBaTh CPABHUTEIIbHYIO XapAKTEPUCTUKY XUMHUUYECKUX 3JIEMEHTOB U
BaXXHEHUIIINX COCAMHECHUIN €CTECTBEHHBIX CEMENCTB IIEI0YHBIX METAJIOB U
raJIOreHOB;

M0JIb30BAaThCS TA00PATOPHBIM 000PYAOBAaHUEM U XUMHYECKON MTOCYI0M;

MPOBOAUTH HECIIOKHBIE XUMUYECKUE OTBITHI M HAOJIIOACHUS 3a
HM3MEHEHUSIMU CBOMCTB BEILIECTB B MIPOIIECCe UX MPEBPAICHU; COOII0IaTh
MpaBUJIa TEXHUKU O€301IaCHOCTH MPHU MPOBEICHUH HAOIIOACHUN 1 OTIBITOB,;

pa3inyaTh SKCIEPUMEHTAIBHO KUCIOTHI U IIETOYH, MOTIB3YSICh

WHJIMKAaTOpaMH; 0CO3HABaTh HEOOXOIUMOCTb COOIIOICHUSI MED
0€30IacCHOCTH MPU 0OPAIICHUH C KUCIIOTaMHU M IesIodaMu. BBITyCKHUK
MOJIYYUT BO3MOKHOCTh HAYUUThCS:

I'PaMOTHO 00paIIaThCs C BEIMIECTBAMU B TIOBCEHEBHOM KU3HU;
0CO3HaBaTh HEOOXOIUMOCTb COOTIOICHUSI TIPABUIT IKOJIOTHYSCKH
0e30MacHOro MOBEJICHUS B OKPY>KAIOIIEH MPUPOTHOHN CPEE;

MMOHKUMATh CMBIC]T U HEOOXOAUMOCTh COOJIIOICHUS TTPETUCAHUM,
MpejiaraéMbIX B MHCTPYKIMSIX 110 UCIIOJIb30BAHUIO JIEKAPCTB, CPE/ICTB
OBITOBOM XUMHH H JIP.;

HCTIOJIL30BaTh MPUOOPETEHHBIC KITIOUEBbIE KOMIIETEHTHOCTHU MPHU
BBITIOJTHEHUHU UCCIIEIOBATEIILCKUX MTPOEKTOB M0 U3YUYEHUIO CBOMCTB,
CIIOCOOOB TOJTyYEHUS U PACTIO3HABAHMSI BEIICCTB;
pa3BUBaTh KOMMYHHKAaTUBHYIO KOMIIETEHTHOCTbh, UCTIOJIBb3YsI CPEICTBA
YCTHOTO ¥ MUCHbMEHHOTO OOIICHHUS, MPOSIBIISATh TOTOBHOCTH K YBAKEHUIO
WHOM TOYKHU 3pEHUS PU 00CYKICHUH PE3YIHTATOB BHIMIOJTHEHHOW paOOTHI;

00BEKTHBHO OIIEHUBATh HH(POPMAITUIO O BEIIECTBAX U XUMUYECKUX

npolieccax, KpUTHYECKH OTHOCUTHCS K TICEBJOHAYYHOU MHPOpMaLIUH,



HEeT0OPOCOBECTHOM peKIiaMe, Kacarollecs UCTIONb30BAHUS PA3ITUIHBIX

BCIICCTB.

Hepuonnqecm/ﬁfl 3aKOH U nmepuoanvieckas CuHCreMa XUMHICCKHUX 3JIEMECHTOB

. K. MenaesieeBa.CTpoeHne BelecTBa
BrInyCKHUK HAy4YUTCA:

¢ KJaccU(UIMPOBATH XUMUICCKHE FIIEMEHTHI Ha METaJUTbl, HEMETAJLIIBI,
AJIEMEHTHI, OKCUJIbI U TUJIPOKCUJIBI KOTOPBIX aM(OTEPHBI, U HUHEPTHHIE
AJIEMEHTHI (Ta3bl) sl OCO3HAHUS BAXKHOCTH YIOPSAI0UYEHHOCTH HAYYHBIX
3HAHUI;

® pacKpbIBaTh CMBICH nepuoanueckoro 3akoHa Jl. 1. Menaeneea;

® ONHCHIBATH U XapPaKTEPU30BATh TAOIMUHYIO (HOPMY MTEPUOANYECKON
CUCTEMbl XUMHUUYECKUX DJIEMEHTOB,;

®  XapaKTepHU30BaTh COCTAB AaTOMHBIX SJIEp U paclpeeieHue Yucia
AIIEKTPOHOB MO 3JIEKTPOHHBIM CJIOSM aTOMOB XMMUYECKHUX JIEMEHTOB
MaJIbIX MIEPUOJIOB MEPUOAUYECKON CUCTEMBI, a TAKKE KAJIUS U KaJIbLIHS;

® pa3nyaTh BUbl XUMHYECKOMN CBSI3U: HOHHYIO, KOBAJICHTHYIO MOJISIPHYIO,
KOBAJICHTHYIO HETOJSPHYIO U METAITUYECKYIO;

® U300pakaTh IINEKTPOHHBIE (HOPMYIIBI BEIIECTB, 00pa30BaHHBIX
XUMHUYECKUMHU CBSI3SIMU PA3HOTO BUJIA;

®  BBISBJISATH 3aBUCUMOCTh CBOMCTB BEIIECTBA OT CTPOCHUS €r0
KPUCTALTNYECKOUN pel€TKu (MOHHOM, aTOMHOM, MOJIEKYJIIPHOM,
METAJITUYECKOMN );

®  XapakTepHU30BaTh XMMHUYECKHE JIEMEHTHI U UX COCTMHEHUS HA OCHOBE
TIOJIOKEHUS DJIEMEHTOB B IMIEPUOANYECKON CUCTEME U OCOOCHHOCTEHN

CTPOCHUSA UX aTOMOB;,



ONKMCBHIBATh OCHOBHBIE MPEANOChUIKN OTKpbITHS 1. V1. MenaeneeBbim
MEPUOINYECKOTO 3aKOHA U EPUOAUIECKON CUCTEMbBI XUMUYECKHUX
AJIEMEHTOB U MHOT0OOpa3HYyI0 HAYYHYIO JAEATEIbHOCTh YUEHOTO;
XapaKTEepU30BaTh HAYYHOE U MUPOBO33PEHUECKOE 3HAUCHUE
MEPUOINYECKOTO 3aKOHA U EPUOAUIECKON CUCTEMbBI XUMUYECKHUX
anemenToB Jl. 1. Menaeneena;

0CO3HAaBaTh HAYYHBIC OTKPHITUS KaK Pe3yJIbTaT IJIUTEIbHBIX HAOIIOCHUMH,
ONBITOB, HAYYHOH ITOJIEMUKH, IPEOJOJICHUS TPYIHOCTEW U COMHEHUM.
BBIITyCKHUK TTOJTyYUT BO3MOXKHOCTh HAYYUTHCS:

OCO3HAaBaTh 3HAYCHUE TCOPETUUECCKUX 3HAHUH I IPAKTUUECKON
JICATEIILHOCTH YEJI0BEKA;

OMUCHIBATh U3YYEHHBIE OOBEKThI KAK CUCTEMBI, IPUMEHSSI JIOTHKY
CHUCTEMHOTO aHaJIM3a;

MIPUMEHATH 3HAHUS O 3aKOHOMEPHOCTSIX NEPUOJNIECKON CUCTEMBI
XUMHUUYECKUX IJIEMEHTOB ISl OOBICHEHUS U MPEBUICHUS CBOMCTB

KOHKPCTHBIX BCIICCTB,

pa3BUBaTh MHOOPMAITMOHHYIO KOMIIETEHTHOCTD IMOCPEACTBOM YIIIyOJICHUS
3HAHHUI 00 UCTOPUU CTAHOBJICHUS] XUMUYECKON HAYKH, €€ OCHOBHBIX
MOHSTUH, IEPUOIUYECKOTO 3aKOHA KaK OJHO- TO U3 BAXKHEUIINX 3aKOHOB

IMpUpPOAbI, a TAKIKC O COBPCMCHHBIX NOCTHMKCHHUAX HAYKH U TCXHHUKU.

MHoroo0pa3ue XUMHYeCKHUX PeaKkini

BrInmyckHUK HAy4UTCS:

OOBSACHSATH CYyTh XUMHUYECKUX MPOIIECCOB;

Ha3bIBaTh NMPU3HAKU U YCIOBUS MPOTEKAHUS XUMHUYECKUX PEAKIIHil;
YCTaHABJIMBATh MPUHAIIEKHOCTh XUMUUYECKOUN PEAKIIUH K ONPEICTIEHHOMY
TUITY TI0 OJTHOMY W3 KJIACCU(PUKAITMOHHBIX MPU3HAKOB: 1) M0 YuCIy U

COCTaBY UCXOJIHBIX BEILIECTB U MPOJYKTOB PEAKIUHU (PEAKIINU COCTUHEHUS,



Pa3NOKEeHMsI, 3aMEIICHUS 1 00MeHa); 2) MO BBIICICHUIO WU TIOTJIOMIEHUTO
TEIUIOTHI (PEaKIUy SK30TEPMUYECKHUE U IHAOTEPMHUUECKHUE); 3) MO
U3MEHEHUIO CTENEeHEN OKUCICHUSI XUMUYECKUX 3JIEMEHTOB (OKUCIUTEIHbHO-
BOCCTAaHOBUTEJBbHBIE peakiun); 4) mo o0paTUMOCTH mpoliecca (peaKiuu
oOpatumMbie U HEOOpaTUMBIE);

Ha3bIBATh (PAKTOPHI, BIMUSIIOUIUE HA CKOPOCTh XMMHUYECKUX PEAKIIHA;
Ha3bIBaTh (PaKTOPHI, BIUSIONIUE HA CMEIICHHE XUMHUYECKOTO PABHOBECHS;
COCTABJISITh YPABHEHHUS JIEKTPOJIUTUUECKON AUCCOLHUALINH KUCIIOT,

LIEJIOYEH, COJIEH; TIOJHBIE U COKPALIEHHBIE HOHHBIE YPAaBHEHUS PEaKIIUM

oOMEHa; ypaBHEHUSI OKUCIUTEIHLHO-BOCCTAHOBUTEIBHBIX PEAKIINA;

MIPOTHO3UPOBAThH MPOAYKTHl XUMUYECKUX peakuil o popmy-
JlaM/Ha3BaHUSIM UCXOJIHBIX BEILECTB; OMPEAEIIATh HCXOAHbIE BEUIECTBA MO
dbopmynam/Ha3BaHUSM MIPOYKTOB PEAKIIUU;

COCTaBJISITh YPABHEHHUS PEAKIIHI, COOTBETCTBYIOIIUX MOCIIEA0BATEIbHOCTH
(«uemnoykey) MpeBpalieHuil HEOPraHMYECKUX BEIIECTB Pa3IMYHbIX KJIACCOB;

BBISIBJISITB B IIPOLIECCE SKCIIEPUMEHTA PU3HAKH, CBUIETEIBCTBYOLIUE O
MPOTEKAaHUU XUMHYECKOU PeaKIInH;

TOTOBUTB PACTBOPHI C ONPENEIEHHON MAaCCOBOU JIOJIEN paCTBOPEHHOTO
BEILIECTBA;

ONPENENATh XapaKTep CPelIbl BOJAHBIX PACTBOPOB KUCIIOT U LIEJIOYEH 110
WU3MEHEHUIO OKPACKHU UHIUKATOPOB;

IPOBOJIUTH KaYE€CTBEHHBIE PEAKIIUH, TIOJITBEPKAAIONTNE HAMYNE B BOJHBIX
pacTBOpax BEIIECTB OTACIHHBIX KATHOHOB U @aHWOHOB. BBIMYCKHUK MOTYYUT
BO3MOKHOCTbh HAYYUTHCS:

COCTABJISITH MOJIEKYJISIPHBIC Y TIOJIHBIE MOHHBIC YPABHEHHS TI0
COKpAIIEHHBIM HOHHBIM YPaBHEHUSIM;

OPUBOJUTH MPUMEPHI PEAKLIUNA, TOATBEPKIAIONINX CYIIECTBOBAHUE
B3aMMOCBSI3H MEX]ly OCHOBHBIMU KJIACCAaMU HEOPTaHUYECKUX BEIIECTB;
MIPOTHO3UPOBATH PE3YyJIbTATHI BO3JCHCTBUSA Pa3IUYHBIX (PaKTOPOB HA

CKOPOCTb XMMUYECKOU PEaKLN;



® MPOTHO3UPOBATH PE3YJbTAThI BO3ACHCTBUS Pa3INYHBIX (PAKTOPOB Ha

CMCIICHUC XUMHUYICCKOT'O paBHOBCCHSI.

MHoroo0pa3ue BelecTs

BbIIyCKHUK Hay4duTCS:

® OINPEACINATh MPUHALICKHOCTh HEOPTAHUYECKUX BEIIECTB K OHOMY U3
M3YUYEHHBIX KJIACCOB/TPYIIT: METAJIBI M1 HEMETAJIIbI, OKCUIbl, OCHOBAHMSI,
KHUCJIOTBI, COJIN;

® COCTaBJISITH (DOPMYJIBI BEIIECTB MO UX HA3BAHUSIM;

® OMNPEACINATh BAJEHTHOCTh U CTETNIEHb OKUCIICHUS 3JIEMEHTOB B BEILIECTBAX;

® COCTaBJISITH (DOPMYJIBI HEOPTAHMYECKUX COCAUHEHUM MO BAJICHTHOCTSIM U
CTEIICHSIM OKHCIICHUS JIEMEHTOB, a TAK)KE 3apsA/1aM MOHOB, YKa3aHHBIM B
Ta0JIuIle PACTBOPUMOCTU KUCIIOT, OCHOBAHUI U COJICH;

® OOBSICHATH 3aKOHOMEPHOCTH U3MEHEHUST (PU3NUECKUX U XUMHUYECKUX
CBOMCTB MIPOCTHIX BEIIECTB (METAJIIOB U HEMETAJIJIOB) U UX BBICIIUX
OKCHUJIOB, 00pa30BaHHbBIX JIEMEHTAMU BTOPOTO U TPETHETO NIEPHOJIOB;

® Ha3bIBaTh OOIIME XMMUYECKUE CBOMCTBA, XapaKTEPHBIC JIJIsl TPYIIIT OKCUIOB:
KHUCIIOTHBIX, OCHOBHBIX, aM(DOTEPHBIX;

® Ha3BIBATh OOIINE XUMUYECKUE CBOMCTBA, XapaKTEPHbIE JJISI KAXKIOTO U3
KJIACCOB HEOPTaHUUYECKUX BEIECTB (KUCIOT, OCHOBAHUH, COJIEH);

® [PUBOJIUTH IPUMEPHI PEAKLIUN, MOATBEPKAAIOIIUX XUMHUUYECKUE CBOMCTBA
HEOPraHUYECKHUX BELIECTB: OKCUIOB, KUCIIOT, OCHOBAHUU U COJIEH;

® OMNpEACNATh BEUIECTBO-OKUCIUTED U BEIIECTBO-BOCCTAHOBUTEID B
OKHUCJIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHX;

®  COCTaBJISITH DJIEKTPOHHBIN OanaHC (71 U3yUYCHHBIX PEaKITHil) 1Mo

MPEIJIOKEHHBIM CXEMaM PEaKIuid;



® TIPOBOJAUTH JTA0OPATOPHBIE OMBITHI, TOITBEPKIAIOLINE XUMUIECKHIE
CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKUX BEILIECTB;

® [POBOJUTH JIAOOPATOPHBIE OMBITHI 1O MOIYYEHHUIO U COOUPAHUIO
ra3o00pa3HbIX BELIECTB: BOJOPOAA, KUCIOPOa, YIJIEKHCIIOTO rasa,
aMMHMAKa; COCTABJISITH YPABHEHHSI COOTBETCTBYIOIINX PEAKIUI. BBITyCKHUK
IIOJIYYUT BO3MOKHOCTb HAyYHUThHCSL:

® [IPOrHO3UPOBATh XMMHUYECKHE CBOMCTBA BEIIECTB HA OCHOBE UX COCTABA U
CTPOCHHUS;

® [POTHO3UPOBATH CIIOCOOHOCTH BEIIECTBA MPOSBIIATH OKUCIIN- TEJIbHBIE WU
BOCCTAHOBUTEJIbHBIE CBOMCTBA C YYETOM CTEIIEHEN OKUCIICHUS 3JIEMEHTOB,
BXOJSIIUX B €r0 COCTAB;

® BBIIBJIATH CYLIECTBOBAHME FEHETUYECKON CBS3U MEXIY BEIIECTBAMU B
pAAY: IPOCTOE BEIIECTBO — OKCUJ — KHUCIOTa/ TUAPOKCUI — COJIb;

®  XapaKTepU30BaTh OCOObIE CBOMCTBA KOHLIEHTPUPOBAHHBIX CEPHOM U
a30THOM KHUCJIOT;

® [IPUBOJUTH PUMEPHI YPABHEHUM PEAKLINH, JIEKAIIUX B OCHOBE
IPOMBIIIIEHHBIX CITIOCOOOB MOJIYYEHHUs aMMHUaKa, CEPHOM KUCIO- Thl, UyTyHa
Y CTaJlu;

® OIUCHIBaTh (PU3NUECKHE U XMMHUECKHUE MTPOLECCHI, SBISIOLINECS YACThIO
KpyTroBOpPOTa BEILIECTB B IIPUPOJIE;

® OPraHU30BbIBATh U OCYLIECTBIISITH IPOEKTHI IO UCCIIENOBAHUIO CBOMCTB

BCUICCTB, MMCIOIUX BAJKHOC ITPAKTHUYCCKOC 3HAYCHUC.

BhInyCKHMK MOJYYUT BO3MOKHOCTh HAYYUTHCH:

® BBIIBUIaTb U INPOBEPATH DKCIEPUMEHTAIBHO THIIOTE3BI O XUMHUYECKUX
CBOICTBax BEIECTB HA OCHOBE UX COCTaBa U CTPOEHUS, UX CIIOCOOHOCTU BCTyNaTh
B XMMHYECKHE PEAKIUU, O XapaKTepe M MNPOAYKTAaX pPa3IUYHbIX XUMHYECKUX

peaKLnii;



® XapaKTepH30BaTh BEIIECTBA IO COCTaBy, CTPOCHHIO U CBONCTBaM,
yCTaHABJIMBATh NPUYUHHO-CJICICTBCHHbIC CBSI3U MEXTY JTAaHHBIMHU
XapaKTepUCTUKAMU BEIIECTBA,

® COCTaBJIATH MOJICKYJISIPHBIE M TIOJHBIC HMOHHBIE YpPaBHEHHUS IIO
COKpAIIEHHBIM HOHHBIM YPaBHEHHUSIM;

® [IPOTHO3UPOBATH CIIOCOOHOCTH BEIIECTBA MPOSBISATh OKUCIUTEIbHBIC TN
BOCCTAaHOBHUTEJIbHBIE CBOMCTBA C Y4YE€TOM CTEIECHEH OKHUCJICHUS DJIEMEHTOB,
BXOJIAIIMX B €r0 COCTAaB;

® COCTaBJISThH ypaBHECHUS peaKINiA, COOTBETCTBYIOIIUX
MOCJICIOBATEILHOCTH  MPEBPAIICHUM HEOPTraHWYECKHUX BEHIECTB  Pa3IMYHBIX
KJIACCOB,;

® BBIJIBUTaTh U MPOBEPSITH SKCIEPUMEHTAIIBHO TUIOTE3bI O pPe3ysibTaTax
BO3JICHCTBUSI Pa3IUMYHBIX (PAKTOPOB HA HU3MEHEHHE CKOPOCTH XHUMHYECKOU
peakiuu;

® ICMOJIb30BaTh MPUOOPETEHHBIE 3HAHUS JUISl DKOJOTUYECKH TPAMOTHOTO
MOBEJICHUS B OKPYKAIOUIEH Cpee;

® ICMOJIb30BaTh  MPUOOPETEHHBIE  KJIIOYEBbICE  KOMIIETEHIMU  TIPHU
BBITIOJTHEHUU TPOEKTOB W Yy4EOHO-UCCIIEAOBATEILCKUX 3aad [0 H3YyUYCHUIO
CBOMCTB, CIIOCOOOB IMOJTYyUYCHHS U PaClO3HABAHUS BEIICCTB;

® O0BEKTHMBHO OIICHMBaTh HHOOPMAIMIO O BEIIECTBAX M XUMHUYECKUX
npoIieccax;

® KPUTHUYECKHU OTHOCHUTBCS K MICEBOHAYYHOM uHpopManuu,
HEJI00POCOBECTHOM peKIIaMe B CPEJCTBAX MacCCOBOM MH(MOPMAIINH;

® 0OCO3HaBaTh 3HAUYCHHE TEOPETUYECKUX 3HAHUN 1O XUMHUHU IS
MPaKTUYECKOMN JeATeTbHOCTU YEJI0OBEKa;

® CO3/1aBaTh MOJENIM M CXEMBI JUIsl PEIICHUS YYeOHBIX W MO3HABATEIHHBIX
3a7a4; MMOHUMATh HEOOXOJIUMOCTh COOJIFOACHUS MPEANHCAHUN, MpeajaracMbIX B

MHCTPYKIIUSX 110 UCIIOJIb30BAHUIO JIEKAPCTB, CPEACTB OBITOBOM XUMHUU U AP.



Conep:xanne y4eOHOI0 npeaMeTa HA OJMH Y4eOHbIH IoJ

Cornmacao yuebHomy mrany ['BOY OOII Ne 17 Ha ydeOHBIN rom Ha
u3yueHue mnpeaMera «Xumus» B 8-9 kimaccax OTBOAUTCS 2 y4deOHBIX Haca B
HEJIEJI0 U TOro 68 4acoB B TOJ.

ITo IIporpamme Xumusi. 8ki1acc Ha U3yYEHUE NPEIMETa « XUMUS» OTBOJIUTCSA 2
y4yeOHbIX yaca B Henenro, 70 4acoB B rof.

B cBasu ¢ oatuM, B MPUMEPHYIO MpPOrpaMMy OBUIM  BHECEHBI
CIIENYIOIME M3MEHEHHMS B § KIlacce:

N Io ILliianupyemoe
o Tema HPOTPAMME 1 ommuecTo
(4uacoB) 4acoB
1. | OcHOBHOII IEpHOT 70 68
2. | PesepBHbIC ypOoKH 5

VYyeonsiii nporiecc B 'BOY COLI Ne 17 ocymiecTBisieTcst Mo TpuMeCTpam,
MOATOMY H3ydYeHue mnpeaMera «Xumus» B 8 Kiacce OyaeT MNPOXOAUTh B
CIEAYIOLIEM PEKUME:

IMpeamer KouunvecTBO 4acoB B
HEZEII0 TPUMECTP roj
I I 11
Xumus 8 kiace 2 20 22 26 68

PabGouas mporpamma mo npeaMeTy «XHMHUsS» paccuuTaHa Ha 68 yueOHBIX
4acoB, B TOM YHCJIE JI1 MPOBEICHHUS:

Bupg padorni Xumus




TPUMECTP roJ

I I i
KoHTposibHbIE pabOTHI 2 2 4
[IpakTiaeckue paboThI 2 3 1 6
HccnenoBaTenbckue IPOSKTHI 1 2 3

B mpumepHyro mnporpamMmy OBUIM BHECEHBI CIEAYIOIIME HW3MEHEHHS B 9
KJ1acce:

o ITo ILianupyemoe
- nporpamMmme
o Tema porp KOJIMYeCTBO
(4acoB) 4acoB
1. | OcHOBHOM nepHOT 70 68

VYuebnsiii nporiecc B 'BOY COI Ne 17 ocymiecTBisieTcs MO TpUMECTpam,
MOATOMY WH3ydYeHue mnpeaMera «Xumus» B 9 kiacce OyaeT NPOXOAUTH B
CIEAYIOLIEM PEKUME:

IMpeamer KounvecTBO 4acos B
HEZEII0 TPUMECTP roj
I I 11
Xumus 8 kiace 2 20 22 26 68

Pabouas mporpamMma mo mpeamety «XuMHs» paccunTaHa Ha 68 y4eOHbIX
4acoB, B TOM YHUCJIE U IPOBENCHUS:

Bun patotsl Xumus

TPUMECTP roj




KoHTposibHbIE pabOTHI 1 1 2 4

[IpakTrueckue paboThI 3 4 2 9

YueOHoe cojepkaHue Kypca BKIFOYAeT:
8 kiace

Paznesn 1. OcHOBHBIC NOHATUS XUMUH (YPOBEHb ATOMHO-MOJICKYJ/JISIPHBIX
IpeICTABJICHUH)

[Ipenmer xumun. Xumus Kak 4aCTh €CTECTBO3HAHUA. BeliecTBa u nux
cBOMcCTBa. MeTo/1bl MO3HAHUS B XUMUU: HAOIIOACHUE, SKCIEpUMEHT. [Ipuémel
0e3omacHoi paboThl ¢ 000pPyAOBaHUEM U BellecTBa- MU. CTpOeHUE TIJIaMEHH.

Yuctele BentecTtBa 1 cMecH. CITocoObl OUYMCTKH BEIECTB: OTCTaBaHUE,
bunbTpoBaHKe, BhIMApPUBAHUE, KPUCTAIUIM3ALUS, TUCTHILIALMS 1 . DU3ndeckue u
XMMUYECKHE ABJICHUA. XUMUYECKHUE peakuuu. [[pu3Haky XUMAYECKUX PEAKIINN U
YCIIOBUSA BOSHUKHOBEHUS U TCUCHUSI XUMHUYECKUX PEAKIUN.

ATOMBI, MOJIEKYJIBI U HOHBI. BeniecTBa MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOTO
crpoenus. Kpucrammnueckue u amopdHbie BemecTBa. Kpucramimdeckue
pEIIETKNU: MOHHAsI, aTOMHAS U MOJIEKYJIsIpHas. 3aBUCUMOCTb CBOMCTB BEILIECTB OT
TUINA KPUCTATUIMYECKON peIETKU. [IpocThie 1 clloXKHbBIE BEECTBA. XUMUYECKUAN
aJIEMEHT. MeTamibsl U HeMeTanabl. ATOMHAas eAuHUIla Macchl. OTHOCUTEIIbHAS
aToOMHas macca. SA3bIK XUMUH. 3HAKW XUMHYECKHUX 3JIEMEHTOB. 3aKOH IMOCTOSHCTBA
cocTaBa BellecTB. XuMudeckue Gopmyiibl. OTHOCUTEIbLHAS MOJICKYJIIpHAs Macca.
KauecTBeHHBIN 1 KOIWMYECTBEHHBINA COCTAaB BellecTBa. BrIdunciaeHus mo
XUMUYeCKUM (popmynam. MaccoBast 1011 XUMUYECKOTO JIEMEHTA B CII0KHOM
BCIIICCTBE.

BanenaTHocTh XuMHu4uecKux 351eMeHTOB. Onipe/ieiicHue BAICHTHOCTH
AJIEMEHTOB 10 Gopmysie OMHApHBIX coeanHeHn. COCTaBICHHE XUMUYECKHUX
dbopmys OMHAPHBIX COSAMHEHUM 1O BaJIEHTHOCTH.

ATOMHO-MOJIEKYJISIPHOE yUYE€HHE. 3aKOH COXpPaHEHUsI Macchl BemecTB. JKU3Hb 1
nearenbHocTh M. B. JIomoHOCcOBa. XuMuyeckue ypaBHEeHUs. THUIIBI XUMAYECKUX
pEaKIUu.



Kucnopon. Haxoxnaenue B mpupoae. [lomydenue kucnopoaa B 1abopatopun u
IIPOMBINUICHHOCTH. DU3NYECKHE U XUMUYECKHE CBOMCTBA KUCIOpoaa. I'openue.
Oxcunpl. [Ipumenenne kucnopona. Kpyrosopor kucinopoza B npupone. O30H,
aJyoTponus kuciaopoja. Bo3ayx u ero cocras. 3amura aTMOC(EpHOro BO3yxa OT
3arpsA3HEHUN. Bonopon. Haxoxnenue B npupone. [lomyuenune
BOJIOPOia B TaOOPATOPUH U IPOMBIIIICHHOCTH. PDU3NYECKUE U XUMUYECKHE
cBoiicTBa Bojopoa. Bomopox — BoccTanoButens. Mepsl 6€301MacHOCTH MIPH
pabore ¢ BopopooM. [Ipumenenne Bogopoaa.

Bopa. Metoab!l onpeneneHns coctaBa BOJbl — aHalu3 U CUHTE3. Ousnueckue
cBolicTBa BOjbl. Boia B mpupo/ie 1 criocoObl €€ 0UUCTKU. A3paiiusi BOJBI.
XUMHYECKHUE CBOMCTBA BOABI. [[prumenenune Boibl. Bojia — pacTBOpUTED.
PactBOprMOCTS BemiecTB B Bojie. MaccoBast oISl paCTBOPEHHOTO BEIIECTBA.

KonnuectBennbie oTHOLIEHUs B xuMun. KonnuectBo Bemectsa. Modb.
Momnsipaas macca. 3akoH ABoraipo. MossipHbiit 00bEM ra3oB. OTHOCUTENbHAS
IJIOTHOCTH Ta30B. OOBEMHbBIE OTHOLIECHUS Ta30B IPU XUMUYECKUX PEAKITUSX.

Baxxneime Kiraccol HCOPTraHNYCCKHUX COCI[I/IHCHPlﬁ. OKCHI[I)I: COCTasB,
KJIaCCI/I(bI/IKaHI/IH. OCHOBHBIC U KHCJIOTHBIC OKCHBI. HOMGHKHaTypa OKCHIOB.
PU3NYECKUE U XUMUUECCKHUE CBOﬁCTBa, IMOJIYUYCHHUC U IIPUMCHCHHUC OKCHUIOB.

Iuapoxcuasl. Knaccudukanus rugpokennoB. OcHoBanus. Coctas. ILEmoun u
HepacTBOpUMbIE OCHOBaHMs. HoMeHkitarypa. ®uszndeckue 1 XuMHIECKUE
cBoMCTBa OCHOBaHUM. Peakuus HeuTpanuzanuu. [loyyenne u npumMeHeHue
OCHOBaHMWIl. AM(OTEpHBIE OKCUABI U THIPOKCUIBI.

Kucnotsi. Cocra. Knaccudukanus. Homenknarypa. ®uzndeckue u
XMMHUYECKUE CBOMCTBA KUCJIOT. BEITECHUTENBHBIN PsII METAILIIOB.

Comu. Cocras. Knaccudukanus. Homenknarypa. dusudeckue cBoicTBa
couieii. PactBopumocTh conelt B Boge. XuMudeckue cBoicTBa coseid. CriocoObl
roay4denus coiiei. [lpumenenune cosei.

['eHeTnyeckas CBS3b MEXKAY OCHOBHBIMH KJIACCAMU HEOPTaHUYECKUX
COCIMHEHUM.

Pa3znen 2. [lepunoanyecknii 3aK0H U NEPUOANYECKAS CHCTEMA XUMHYECKHUX
3jieMeHTOB /I. 1. MenaesieeBa. CTpoenue aroma

[TepBoHaYaNIbHBIC MTOIMBITKH KJIACCH(PUKAITUN XUMUYSCKUX JIEMEHTOB.
[ToHsiTHE O TpyNIIax CXOAHBIX 3JIEMEHTOB. ECTECTBEHHBIE CEMENCTBA IIEIIOYHBIX
METaJVIOB M TaJIOr€HOB. biiaropoaHbie ra3bl.



Ilepnonnueckuit 3akoH Jl. . Menneneesa. llepuonnueckas cucrema Kak
€CTECTBEHHOHaY4YHasl KIacCU(pUKaIMs XUMUYECKUX 31eMEeHTOB. TabnuuHas ¢popma
IpeCTaBICHNS KJIacCU(UKALUN XUMUYECKUX 3J1eMEHTOB. CTPYKTypa TaOJINLIbI
«Ilepnoguueckas cucreMa xumuueckux 3aemeHToB 1. . MenneneeBa» (KkopoTkas
dbopma): A- u b-rpynmsl, mepruoapl. @U3NYECKUNA CMBICT MTOPSAKOBOTO JJIEMEHTA,
HOMEpPA MEPUO0/Ia, HOMEPA TPYIIIIBI (711 JIIEMEHTOB A-TPYIIII).

Crtpoenue aToMa: 1po U 3MEKTPOHHAs 000s0uka. CocTaB aTOMHBIX SIAEP:
IPOTOHBI U HEUTPOHBI. M30TONBI. 3aps aTOMHOIO A]Ipa, MACCOBOE YHUCIIO,
OTHOCHUTeINbHasi aToMHas Macca. CoBpeMeHHast GOpMyIUPOBKA MOHATHUS
«XAMHUYECKHUU DIIEMEHT.

OnexTpoHHas 000JI0YKa aTOMa: OHITHE 00 YPHEPTreTUYECKOM YPOBHE
(37IEKTPOHHOM CJ10€), €r0 EMKOCTH. 3aIl0JIHEHUE AJIEKTPOHHBIX CIOEB Y aTOMOB
3JIEMEHTOB MEPBOTO—TPEThEro nepuoaoB. CoBpeMeHHast pOpMyIHpPOBKa
NEPUOANYECKOTO 3aKOHA.

3HaueHue nepuoandeckoro 3akona. Hayunsie noctmxkenus [. 1. Menaeneena:
HCIIPABJIEHUE OTHOCUTEIIBHBIX ATOMHBIX MACC, MPEACKA3aHUE CYIIECTBOBAHUS
HEOTKPBITHIX 3JIEMEHTOB, IEPECTAHOBKU XUMHUYECKUX SJIEMEHTOB B
nepuonueckon cucrteme. JXKuszupb u aestenbHocTs [. . Menaeneena.

Paznen 3.Ctpoenue BemiecTBa

DIIEKTPOOTPULIATENBHOCTh XUMUYECKUX 3J1EMEHTOB. OCHOBHBIE BUIbI XUMHUYECKOU
CBSI3U: KOBAJICHTHAS HEMOJISIpHAS, KOBAJICHTHAS MOJISIpHAs, MOHHAsl. BajleHTHOCTh
AJIEMEHTOB B CBETE 3JIEKTPOHHOM Teopuu. CreneHs okucienus. [Ipasuna
OIIPEAECIICHHS CTEIIEHU OKUCIIEHUSI JJIEMEHTOB.

9 kj1acc
Paznen 1. MHoroo0pasue XuMu4eCKHUX peaKkuni

Knaccudukanuss XuMU4eCKUX peakIuii: peakiiui COeTMHECHHUS, Pa3JI0KCHHS,
3ameneHus, ooMeHa. OKHCITUTEIEHO-BOCCTAHOBUTENbHBIC peakiiui. OKUCINUTENb,
BOCCTaHOBHUTEIb, TPOIIECCHI OKUCICHUS U BOCCTaHOBJICHHsI. CocTaBIeHHE
ypaBHEHUH OKUCIMTEIILHO-BOCCTAHOBUTEIBHBIX PEAKITUI C TIOMOIIBIO METOAA
AIIEKTPOHHOTO OajaHca.

TemnnoBbie 3 PEKTH XUMUUYECKUX PEAKIIUNA. DK30TEPMUIECKUE U
DHIOTEPMHUYECKUE peakU. TepMOXUMHUYECKUE YpaBHEHUS. Pacuérsl o
TEPMOXMMUYECKUM YPABHEHUSIM.



CKOpOCTh XUMHUYECKUX peakiuii. DaKTOpsl, BIUSIONINE HA CKOPOCTh
XUMHUYECKUX peakiuii. [IeppoHadabHOE IPEACTABICHUE O KaTalu3e.

Oo6parumbie peakiuu. [ToHATHE 0 XUMUYECKOM PAaBHOBECHH.

XHUMHUYECKUE PEAKIMHU B BOAHBIX PACTBOPAX. DIEKTPOIUTHI U HE- DIEKTPOIUTHI.
Nownsbl. KatroHbl 1 aHWOHEL. ['UipaTHas T€OpUs pacTBOPOB. DIEKTPOIUTHYECKAS
JUCCOLIMAIINS KUCTIOT, OCHOBaHUM U cojieil. Cnabble U CUIIbHBIE DJIEKTPOIUTHI.
Crenenp nucconuanuu. Peakiiny HOHHOTO OOMeHa. Y CIOBUS T€UCHUSI pPEaKIIHii
MOHHOTO OOMEHa 10 KOHIIa. XMMUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB
HEOPTraHUYECKUX COCTMHEHUN B CBETE MPEACTABICHUMN 00 3JIEKTPOIUTHYECKON
JVCCOLUALNH U OKUCIUTEIBbHO-BOCCTAHOBUTENBHBIX peakuusax. [lonsarue o
TUAPOJIN3E COJIEH.

Paznen 2. MHoroo0pasue Belecrs

Hewmeramnsl. ["anorensl. [lonoxeHnre B nepruoOINYECKON CUCTEME XUMHUECKUX
AJIEMEHTOB, CTPOEHUE UX aTOMOB. Haxoxnenue B nipupone. dusnueckue u
XUMHUYECKUE CBOMCTBA TrayioreHOB. CpaBHUTEIbHASI XapaKTEPUCTUKA TaJIOTCHOB.
[TonyueHue u mpuMeHEHUE rajJoreHoB. Xiop. Pu3nuecKkue U XUMHUUECKUE
cBoiicTBa xJiopa. [Ipumenenue xnopa. Xnopooaopoa. Pu3nyeckue CBONCTBA.
[Tonyuenne. ConsiHas kuciora v e€ conu. KauecTBeHHas peakuusi Ha XJIOpUA-
noHbl. Pacrio3naBanue Xaopua0B, OpOMHUIOB, HOAHIOB.

Kucnopoa u cepa. [lonoxeHne B IepuoInUECKON CUCTEME XUMUUECKHUX
AJIEMEHTOB, CTPOEHHE UX aTOMOB. Cepa. Amtorponus cepbl. PU3HUECKUe U
XUMHUYECKHE cBoucTBa. Haxoxnenue B ipupoze. [Ipumenenue cepsl.
CepoBopaopoj. CepoBoaopo/iHas KuciaoTa u €€ conu. KauecTBeHHas peakiuys Ha
cynbbua-nonsl. Oxeun cepbi(IV). dusnyeckue 1 XMMUYECKUE CBOMCTRA.
[Tpumenenue. CepHuctas kuciota u €€ conu. KauecTBeHHast peakius Ha CyJab(UT-
nonsl. Oxcun cepbi(VI). CepHas kuciora. XMMUYECKUE CBOMCTBA pa30aBIeHHON U
KOHLIEHTPUPOBAHHOM cepHOU KUCIOThL. KauecTBeHHas peakuus Ha cynbdar-
MOHBI. XUMUYECKUE PEAKIINH, JICKAIIUE B OCHOBE MOJIYYEHHUSI CEPHOM KUCIIOTHI B
MIPOMBILIJIEHHOCTH. [[pruMeHeHne CepHON KUCIIOTHI.

A3o0T1 u docdop. [TookeHne B nepruoIHIECKON CUCTEME XUMHUYICCKHUX
9JIEMEHTOB, CTPOCHHE UX aTOMOB. A30T, (DM3UYECKHE U XMMHYECKUE CBOIMCTBA,
noJydeHue u npumeHeHue. KpyroBopot a3ora B npupojie. AMmuak. Ouznueckne
¥ XUMHUYECKUE CBOWCTBA aMMHUaKa, IoJydeHue, mpuMeHerne. Coin aMMOHHSI.
A3zoTHas KucjaoTa U €€ cBoiicTBa. OKMCIIMTEIBHBIC CBOWCTBA a30THOW KHCIIOTHI.
[TomyueHue a30THOM KUCIIOTHI B Ja00paToprun. XMMHUUECKHE PEaKIUH, JIS)KAIIue B



OCHOBE MOJIYYECHUS a30THOM KUCJIOThI B POMBILIJIEHHOCTH. [[prMeHeHne a30THOM
KUCIOTHI. COoJTM @30THOM KUCJIOTHI U UX IPUMEHEHHE. A30THBIE YI0OPEHUSI.

dochop. Ammotponust hochopa. Puznueckre 1 XUMUYECKAE CBOWCTBA
dbocdopa. Oxcun dpochopa(V). Dochopnas kuciora u e€ coau. DochopHbie
ynoopenus. Yriaepoa u kpemHuil. [lonoxxenne B nepuoandeckon cucreme
XUMHUYECKUX JIEMEHTOB, CTPOCHUE UX aTOMOB.

VYraepon. Amnotponus yriepoaa. Puzndeckrue 1 XUMHUYECKUE CBOICTBA
yraepoaa. AacopOuus. YrapHblii ra3, CBOMCTBA U (PU3NOJIOTUYECKOE JEHCTBUE HA
OpraHu3M. YTJIEKHUCIBIN ra3. YroyipHas kuciaora u e€ conu. KauecTBeHHast
peaxius Ha kapOoHaT-uoHbl. KpyroBopot yrieposaa B npupoje. Oprannyeckue
COEIMHEHUS YIIepoaa.

Kpemunii. Oxcup kpemuus(IV). KpemuueBas kucnora u €€ conu. Ctexno.
IlemeHT.

Mertamisl. [lonoxeHre METAIIIOB B IEPHOJUYECKON CUCTEME XUMHUYECKUX
AJIIEMEHTOB, CTPOCHHE UX aTOMOB. MeTtayuinueckas cBsi3b. OU3ndeckue CBOMCTBA
METaJUIOB. P/l aKkTHBHOCTH METAJIJIOB (3JIEKTPOXUMUYECKUNA P HAIPSHKEHUMA
METaJIOB). XUMUYECKHUE CBOMCTBA METAIIOB. OOIIME CIOCOOBI MOTYYEHUS
MeTtawioB. CrutaBsl MeTaiuioB. Illenounbie MeTaisl. [1onoxeHue menoYHbIxX
METaJUIOB B IIEPU- OJUYECKON CUCTEME, CTPOEHUE UX aTOMOB. Haxoxienue B
npupoze. Pru3ndeckue 1 XUMHUYECKUE CBOMCTBA IIETOYHBIX METAIIIOB.
[IprumeHeHne WEea0YHbIX METAJUIOB U UX COCIUHECHUM.

[Ilenouno3emenbHble MeTaUIbL. [10J1I0)KEHNE IETOYHO3EMETBHBIX METAJVIOB B
IIEPUOIMYECKON CUCTEME, CTPOCHUE X aTOMOB. Haxoxaenue B npupoae. Marauu
Y KaJIBIIUH, UX BaKHEeHIIHEe coequHEHM. JKECTKOCTh BOJIBI M CITOCOOBI €€
YCTpaHECHUS.

Amomununil. [TosoxkeHne antoOMUHUS B IEPUOIUYECKON CUCTEME, CTPOEHUE
ero aroma. Haxoxzaenue B nmpupojae. Puznyeckne u XUMAYECKUE CBOMCTBA
amroMunust. [IpuMenenue amroMuausi. AMPOTEPHOCTh OKCUA U THAPOKCHUAA
aJIIOMHHHUS.

Keneso. [TonoxeHune xkene3a B IEPUOANIECKON CUCTEME, CTPOCHHE €T0 aTOMA.
Haxoxnenue B npupoje. Pusznueckue 1 XUuMUYECKUE CBOWCTBA JKEJe3a.
BakHeiilme coeTMHEHUS JKeJe3a: OKCHUJIbI, TUAPOKCH bl U comu xene3a(ll) u
wene3a(Ill). KauectBennsle peakuun Ha noHbl Fe2+ u Fe3+ .

Paznen 3. Kparkuii 0030p BaskHeIIUX OPraHUYeCKUX BelleCTB



[Ipenmer oprannueckor xumun. Heopranmyeckue u opraHndecKue
CoeMHEHMs. YTIIepoJl — OCHOBA kM3HU Ha 3emiie. OCOOEHHOCTH CTPOEHMSI aToMa
yIIEpOoJa B OPraHNYECKUX COCINHECHHUSIX.

VYrneonopossl. [IpeaenbHbie (HaChIIEHHBIE) YTIEBOAOPOAbl. MeTaH, 3TaH,
MPOIaH — MPOCTEHIINEe MPEACTABUTENH MPEJACIbHBIX YIIIEBOI0POIOB.
CrtpykTypHbIe (OpMYIIBI YTIAECBOAOPOA0OB. [['OMONTOrHYeCKUi psiji MPeAeIbHBIX
yTJIeBO10POI0B. ["'oMosioru. @u3nueckrue U XUMUUECKUE CBOMCTBA MPEAEIbHBIX
yIIeBO10po1oB. Peakiinu ropenus u 3amenienus. Haxoxienue B mpupojie
npeAeabHbIX YIIIeBOAOPOAOB. [IprMeneHne MeTaHa.

HenpenenbHble (HEHACBIILIEHHBIE) YIIIEBOJOPOAbl. DTUICHOBBIN P
HEIPEIETBHBIX YIIIEBOAOPOAOB. DTHIICH. PDU3NYECKUE U XUMUYECKHE CBOMCTBA
stuieHa. Peaknusa npucoennuenus. KauecTBeHHbIE peakiuy Ha 3TUIIEH. Peaknus
nommmepusanuu. Iommdtriien. [Ipumenenue stumneHa.

ALIETUIIEHOBBIN PsI/I HENPEAEIBHBIX YTIEBOAOPOI0B. AneTriieH. CBOKCTBA
aneruieHa. [I[pumenenne aneTuieHa.

[TpousBoansie yriieBoaopoaoB. KpaTkuii 0030p OpraHMYEeCKUX COCTMHEHUMN:
OJTHOATOMHBIE CITUPTHI (METAHOJI, 3TAHOJI), MHOTOATOMHBIC CITUPTHI
(3TUIICHTIIUKOJIb, TJIUIIEPUH ), KApOOHOBBIE KUCIOTHI (MypaBbUHAsI, YKCYCHAs),
CJIOKHBIE (PUPHI, )KUPBI, YTIEBOBI (TJIFOK03a, cCaxapo3a, Kpaxmall, IeJUTI0I03a),
aMHUHOKHCJIOTHI, Oenku. Pos OenkoB B opranusme.

[ToHsITHE O BBICOKOMOJIEKYJISIPHBIX BelllecTBaX. CTPyKTypa MOJUMEPOB:
MOHOMEp, MOJIMMEP, CTPYKTYPHOE 3B€HO, CTENEHb NTojanMmepu3anuu. [lonustuiiex,
MTOJIAIPOTIAJICH, TTIOJTUBUHUIIXJIOPHUI.
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