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1.Ilnanupyembie npeaMeTHbIE pe3yabTaThl 0ocBoeHust OOII COO

1. IlnanupyemMblie pe3yabTaThl OCBOCHHS MpeaAMeTa.
JInuHOCTHBIE pe3yabTAThI
[] oco3HaBaTh €AUHCTBO U LIEJIOCTHOCTh OKPYKAIOIIET0 MUPA, BO3MOKHOCTH

[] ero Mo3HaBaeMOCTHU U OOBSICHUMOCTH Ha OCHOBE JIOCTUKEHUN HAYKU;
[] MOCTENEeHHO BBICTPanuBaTh COOCTBEHHOE LIEI0OCTHOE MUPOBO33PEHUE:

(] 0OCO3HaABATh HOTpe6HOCTB H T'OTOBHOCTB K caMoo6pa3013aHmo, B TOM 4YHCJIC U B
paMKax CaMOCTOSITEIIbHOM ACATCIAbHOCTH BHEC IIKOJIbI,

[} oLleHMBATh XKU3HEHHBIE CUTYAllMU C TOUYKHU 3peHUs 0€30MacHOro oopasa KU3HU U
COXpaHEHUS 310POBbS;

] olleHUBATh AKOJIOTHUCCKHU I pHUCK B3aMMOOTHOIIICHUH YeJIOBEKa U IIPHUPOAHLI.

[J popmMupoBaTh IKOJOTUIECKOE MBINIICHUE: YMEHUE OLICHUBATH CBOIO
JNEATENBHOCTD U IIOCTYIIKU APYTUX JOJIEU C TOUKU 3PEHUS] COXPAHECHUS

[ okpy»Karollei cpepl - TapaHTa )KU3HU U 0J1aronoiy4us Jroei Ha 3emIie.

MertanpeaMeTHbIe
PeryasituBusbie YY /:
[ caMOCTOSITEIbHO OOHAPYKUBATh U GOPMYITUPOBATH YUEOHYIO TPOOIIEMY,

[} onpenensATh LENb y4eOHON NeATENbHOCTH

[} Bepcuu pelieHus IpoodJieMbl, 0OCO3HABATh KOHEUHBIN PE3yJIbTaT, BHIOMPAThH
(] M3 IpeIOKEHHBIX U UCKATh CAMOCTOSITENIBHO CPEACTBA TOCTUKEHUS LIENH;
] cocTaBisATh (MHAUBUAYATbHO WU B TPYIIIE) MJIaH PEIICHUs MPOOJIEMBI;

[1 paGoTas 1o miaHy, CBEpSITh CBOU ACHCTBUS C LENbIO U, IIPH

] He0OOXOAMMOCTH, UCTIPABIIATH OLIMOKHM CaM BBIABUTaTh CAMOCTOSITEIbHO;

[ B quaJiore ¢ y4MTEIEM COBEPILIEHCTBOBATh CAMOCTOSTEIBHO BEIPAOOTAHHBIE
KPUTEPUH OLICHKHU.

[J oOHapyxuBaeT u popMynupyeT yueOHyr0 IpodieMy 1Mo pyKOBOJICTBOM
YUUTEIIS.

[] cTaBUT LIE€Th ACSATEIBHOCTH HA OCHOBE MOCTaBJICHHOM MpoOJIeMbl U TIpe/jiaraet
HECKOJIBKO CTIOCOOOB €€ TOCTHXKEHHS. CAMOCTOSITEIbHO aHATTM3UPYET YCIOBUS
JOCTIKEHUS TIeJTH Ha OCHOBE yU&Ta BBIICIICHHBIX YIUTEIIEM OPHCHTUPOB JEHCTBUS
B HOBOM Y4€OHOM MaTepuaie.

[J] mIaHUpyeT peCypehl AJisl JOCTUKEHUS LN

[J Ha3piBaeT TpyaHOCTH, C KOTOPBIMU CTOJIKHYJICS IPY PELICHUU 3a1a4u, U
npearaeT myTH X Mpeo10JIeHHs/n30eranus B JaTbHEHUIIeH e TeIbHOCTH.



Hlo3naeamenwvnuvie YY/I:

(1] aHAIM3UPOBATh, CPABHUBATH, KJIACCU(PUIIUPOBATH U 00001aTh (PAKTHI U
SIBJICHUS. BBISIBIISITH IPUYUHBI U CIICACTBHUS ITPOCTHIX SBIICHUM.

0 OCYHICCTBJIATD CPABHCHHUC, KHaCCI/I(l)I/IKaHI/II-O, CaMOCTOATCIIBHO BI:I6I/Ipa$I
OCHOBAHHUA U KPUTCPUHU OJIA YKA3dHHBIX JIOTHUCCKUX onepauuﬁ;

[] CTPOUTB JIOTUYECKOE PACCYNKICHHUE, BKIKOYAIOIIEE YCTAHOBJIECHUE TPUUUHHO-
CJICICTBEHHBIX CBS3EH.

[] co3maBaTh CXeMaTUUYECKHE MOJEIH C BBIJCICHUEM CYIIECTBEHHBIX
XapaKTePUCTUK OOBEKTA.

[J cocTaBASITH T€3UCHI, PA3JIMUHBIC BUJIBI TIJIAHOB (ITPOCTHIX, CIIOXKHBIX U T.I1.).

[] npeodpa3oBbIBATH HHPOPMAITHIO W3 OJTHOTO BUA B APYrou (TabIuIly B TEKCT U
np.).

[] yMeThb OnpeAensiTh BO3SMOXKHBIC NCTOYHUKN HEOOXOIUMBIX CBEICHHM,
MIPOM3BOIUTH MOMCK HH(POPMAIIUN, aHATTM3UPOBATh U OIIEHUBATH €&
JIOCTOBEPHOCTb.

OcyiiecTBisieT pacIMPEHHBIN MOMCK HHGOPMALIUU C UCTIOJIb30BAHUEM PECYPCOB
6ubmmotexk u MuTepHera.

CuutbiBaeT HHGOPMAIIHIO, TIPECTABICHHYIO C UCTIOJIb30BAHUEM paHEe
HEU3BECTHBIX 3HAKOB (CUMBOJIOB) MPY HAJTMYUKU UCTOYHUKA, COIEPIKAIIETO UX
TonkoBanue. Co3aaeT MOJICIH U CXEMBI JIJIsl pelieHus 3a1a4. [lepeBouT ciaoxHyIo
10 COCTaBY HH(POPMAITHUIO U3 TPpaUIeCcKOro WM CHMBOJIBHOTO TIPEICTABIICHUS B
TEKCT U Ha0OOPOT. Y CTaHABIMBAET B3aMMOCBSI3b OMMCAHHBIX B TEKCTE COOBITHIA,
SIBJICHUM, TTPOIIECCOB. Y YaCTBYET B MPOEKTHO- UCCIICIOBATEIBCKON EATCIHHOCTH.
[TpoBoaUT HAOMIOACHHE W SKCTICPUMEHT I10J] PYKOBOJICTBOM YUHTEIIS.
OcymecTBisieT BeIOOp Hanbosee 3GpGHEeKTUBHBIX CIOCOOOB PEHICHUS 3a/1a4 B
3aBHCHUMOCTH OT KOHKPETHBIX YCIIOBUM; IaCT ONMPEACIICHUE TOHATHSIM.
YcTanaBnmuBaeT NPUYUHHO-CIIEICTBEHHBIE CBs3H. O000IIaeT MOHATHSI —
OCYIIECTBIISIET JIOTHUECKYIO OTMEPAITUIO MePeXoia OT BUIOBBIX MTPU3HAKOB K
POZIOBOMY MOHSITHIO, OT IOHATHS C MEHBIITUM 00BbEMOM K TIOHSATHIO C OOIBITUM
00BEMOM; OCYITIECTBIISIET CPABHEHHE, W KJIACCU(DHUKAIINIO, CAMOCTOSTEIHHO
BBIOHMpAsi OCHOBAHUS M KPUTEPUH JIJIS1 YKa3aHHBIX JJOTUYECKUX ONEpaIii. CTPOUTH
KIaccu(UKaIo Ha OCHOBE TUXOTOMHUYECKOTO JICTICHHsI (Ha OCHOBE OTPHIIAHUS)
CTPOUTH JIOTHYECKOE PACCYXK/ICHNE, BKIIIOYAIOIIECE YCTAHOBICHUE TIPUUNHHO-
CJICJICTBEHHBIX CBSI3€H; OOBSICHSCT SBJICHUS, TTPOIIECCHI, CBSI3W U OTHOIIICHUS,
BBISIBJISIEMBIC B XOJI€ UCCIIE/IOBAHUSI; 3HAET OCHOBBI YCBAUBAIOIIEI'0 YTEHUS YMEET
CTPYKTYPHPOBATh TEKCTHI (BBIICISET TJIABHOE U BTOPOCTENIEHHOE, TTIAaBHYIO HCIO
TEKCTa, BLICTPAUBACT MOCJIEI0BATEIILHOCTh ONMKUCHIBAEMBIX COOBITHIN) 3HAET
OCHOBBI 03HAKOMUTEIHHOTO YTEHHUSI; TTOCIEA0BATEILHOCTh ONMUCHIBAEMBIX
COOBITHIA:

-CTaBUTh IPOOJIEMY, apTyMEHTHUPOBATH €€ aKTYaJbHOCTD.

-CaMOCTOSITEILHO MPOBOJIUTH UCCIIEOBAHNE HA OCHOBE TPUMEHEHUST METO/IOB
HAOJTFIOICHHS ¥ DKCIICPUMEHTA,;



KommynukaTuubie YV /I:

CaMoCTOSITEIbHO OPraHU30BbIBaTh YUEOHOE B3aUMOJICHCTBUE B TPYIIIE
(onpenensaTe o0LIMeE UENH, pacpelesaTh PO, J0rOBAPUBATHCS APYT C APYTOM U
T.J.).

[IkonbHBIE:

[] cobmo1aeT HOPMbI MTyOJIMYHON PEUU U PETJITAMEHT B MOHOJIOTE U IUCKYCCHUHU.
MOJIb3YETCsl aJIEKBAaTHBIMU PEUEBBIMU KITUIIIE B MOHOJIOTE (ITYOJIMYHOM
BBICTYIUJIEHUH ), TUAJIOTE, TUCKYCCHUU.

1 popmynupyer coOOCTBEHHOE MHEHHUE U TIO3UITUIO, apPTYMEHTHPYET UX.

[ ] KOOPIAUHUPYET CBOIO MO3UIIMIO C TTO3HUIUSIMHU MAPTHEPOB B COTPYAHUYECCTBE TIPU
BbIpaOOTKE OOIIETO.

[] ycTaHaBIIMBACT M CPABHUBACT Pa3HbIC TOUYKHU 3PCHHUS, MMPEK/IE YeM MPHHUMATh
peIlIeHUs U JIeJaTh BEIOOP. CIIOPUT M OTCTAUBAET CBOIO MO3MIIMIO HE Bpak1eOHBIM
JUTSI OTITTOHEHTOB 00Pa30M.

[ ocyIIecTBIsICT B3aMMHBIN KOHTPOJIh M OKa3bIBa€T B COTPYTHUICCTBE
HEOOXOIUMYIO B3aUMOIIOMOIIIb.

[ opraHu30BBIBACT U MNIAHUPYET YUeOHOE COTPYIHHUYECTBO C YUUTEIEM U
CBEPCTHUKAMM; OIPEAENIATh UENMU U (PYHKIIMU YYaCTHUKOB, CLIOCOOBI
B3aMMO/JICHCTBUSA; INIAHUPOBATH OOIIME CIOCOOBI PabOTHI;

[] ymeeT paboTarh B rpymnie — yCTaHABJIMUBAET paboure OTHOIIEHU, Y)PEKTUBHO
COTPYIHUYAET M CIIOCOOCTBYET MPOAYKTUBHOW KOOTIEP allUH; HHTCTPUPYETCS B
TPYIIY CBEPCTHUKOB U CTPOUT MPOTYKTUBHOE B3aUMOJICHCTBUE CO CBEPCTHUKAMU
Y B3POCIIBIMHU.

[} y4UTBIBATh pa3HbIE MHEHUS U UHTEPECHl U 00OCHOBBIBATH COOCTBEHHYIO
IO3ULUIO

IIpeamMeTHBIMH pe3yJIbTATAMHM U3YUYEHUS NPEIMETA SIBISIOTCS CIEAYIOIINE
YMEHHUS:

0CO3HAHUe Poiu 8ewecms:

-OIPENEHATh POJIb PA3JIMYHBIX BEIIECTB B IPUPOJE U TEXHUKE;

-00BSICHATH POJIb BEUIECTB B UX KPYIrOBOPOTE.

paccmompenue XUMu4eckux npoyeccos:

- IPUBOJIUTH IPUMEPHI XUMUYECKHUX MPOLIECCOB B MPUPO/IE;

- HaAXOJIUTh YEPThI, CBUJETENbCTBYIOIINE 00 OOIINX MPU3HAKAX XUMHYECKUX
IIPOLIECCOB U UX Pa3IUUUiIX.

UCNONL308AHUE XUMUYECKUX 3HAHUL 8 Oblm):

- OOBSICHATH 3HaYEHUE BEUIECTB B dKU3HU U XO35MUCTBE YEIOBEKA.

OOBSICHATH MUP C TOUKU 3PCHUS] XUMUU:

NEPEYUCIATh OTINYUTENIbHBIE CBOMCTBA XUMUYECKUX BEILIECTB;

- paznuyaTh OCHOBHBIE XUMHUYECKUE MPOLECCHI;

- OIPENENSATh OCHOBHBIE KJIACCHI HEOPTaHUYECKUX BEILIECTB;



- IOHUMAaTh CMBICTT XUMUYECKUX TEPMUHOB.
08l1a0eHUue 0CHOBAMU MeMO008 NOZHAHUSL, XAPAKMEPHBIX Ol eCIMeCMEEHHbIX
HAYK:

-XapaKTepU30BaTh METO/Ibl XUMUUECKOW HayKu (HAOII0ICHUE, CPABHEHHE,
AKCIIEPUMEHT, U3MEPEHUE) U UX POJIb B TTO3HAHUU MTPUPOJIBL;

- MPOBOJUTH XUMHUYECKHE OMBITHI U SKCIIEPUMEHTBI U OOBSICHITh UX PE3YJIbTAThI.
YMeHue OyeHUuBams no8eoeHuUe 4ell08eKa C MOUKU 3PEHUs. XUMUYECKOLL
be3onacnocmu no OMHOWEHUIO K YeNI08EK) U NPUpPooe:

- UCTIOJIb30BATh 3HAHUSI XUMUU MPU COOJIIOICHUH TTPABUJT UCTIOIh30BaHUS
OBITOBBIX XMMUYECKUX MPEIapaToB;

- pa3nu4aTh OracHble U 0€30IacHbIE BEIECTRA.

OcHOBHBIE MOHATUSA XUMUHU (YPOBEHb ATOMHO-MOJIEKYJIAPHBIX IPEACTABICHUN )
BBINTyCKHHUK HAay4YUTCS:

d OIMCBIBAaTh CBOMCTBA TBépI[BIX, KUAKHX, Fa3006pa3HBIX BCIIICCTB, BbIACIIAA
X CYIICCTBCHHBIC ITPU3HAKHU,

° XapaKTCPU30BaTh BCIICCTBA I10 COCTABY, CTPOCHHUIO U CBOﬁCTBaM,
yYCTaHaBJIMBATh IIPUYHUHHO-CJICACTBCHHBIC CBA3U MCIKAY JaHHBIMU
XapaKTCPUCTUKAaMM BCIICCTBA,

. PacCKpbIBaTh CMBICI OCHOBHBIX XMMHUUYECKUX TIOHATHM: aTOM, MOJISKYJIa,
XUMUYECKUN SJIEMEHT, ITPOCTOE BEILIECTBO, CIIOKHOE BEIIECTBO, BAJICHTHOCTb,
UCIIOJIb3YS 3HAKOBYIO CUCTEMY XUMUU;

. M300paxkaTh COCTAB MPOCTEHIITNX BEIIECTB C MOMOIIBI0 XUMHYECKUX
(bopMYyJT U CYIIIHOCTh XUMUYECKUX PEAKITUHN C TIOMOIIBI0 XUMUYECKUX YPaBHECHHUI;

® BbIMHUCJTh OTHOCUTCIIBHYIO MOJICKYJIAPHYIO U MOJIAPHYHO MACChI BCIICCTB, a
TAKIKC MACCOBYIO JOJIO XUMHUYICCKOI'O 3JICMCHTA B COCIMHCHUAX,

° CpaBHHUBATL I10 COCTABY OKCHAbI, OCHOBAHHA, KUCJIOThI, COJIN;

d KH&CCH@)HHHPOB&TE OKCH bl 1 OCHOBAaHUA I10 CBOﬁCTBaM, KHCJIOTHI U
COJIM — IIO COCTAaBY;

. OIMKCHIBATh COCTAaB, CBOMCTBA U 3HaUEHUE (B MIPUPOJIC U MPAKTUIECKOM
NEeSTENbHOCTU YEJIOBEKa) MPOCTHIX BEMIECTB — KUCIOPOJa U BOIOPO/A;

. JIaBaTh CPABHUTEIILHYIO XaPAKTEPUCTUKY XUMUYECKHUX 3JIEMEHTOB U
BaXKHEUIINX COETUHEHNN €CTECTBEHHBIX CEMENCTB MIEJIOUYHEBIX METAJUIOB U
raJIoT€HOB;



. M0JIL30BaThCs JIAOOPATOPHBIM 00OPYTOBAHUEM U XUMUYECKON TOCYA0M;

. IPOBOJINTH HECIIOKHBIE XUMUYECKHUE ONBITHI M HAOJIIOICHUS 32
W3MEHEHUSIMU CBOMCTB BEILIECTB B MIPOIIECCE UX MPEBpAIlCHUM; COOMI0IaTh
MpaBUJia TEXHUKU O€30MTaCHOCTH TMPHU MPOBEACHUU HAOIIOICHUHN U OMBITOB;

. pasIuyaTh SKCIEPUMEHTAILHO KUCIOTHI U MIEIOYH, MOIb3YSICh
WHJIUKATOpaMH; 0CO3HaBATh HEOOXOAMMOCTh COOJIFO/IeHUsI Mep 0€30MacCHOCTH NP
oOpallleHuH ¢ KUCJIIOTaMH U IIeJIOUYaMH.

BBIHYCI(HI/IK MMOJIYUYUT BO3MOKHOCTb HAYUUTHCA:
° I'paMOTHO 06pa1uaTI>c;1 C BCIICCTBAMH B HOBCCHHGBHOfI KU3HH,

. 0CO3HaBaTh HEOOXOAMMOCTh COOIOICHHUS MTPABHIT IKOJIOTUYECKU
0€301acHOro MOBEACHUS B OKPYXKAIOIeH MPUPOAHOM Cpefie

° ITIOHUMAThb CMBICJI 1 H606XOI[I/IMOCTI> CO6J'IIOI[€HI/I}I HpGI[HI/IcaHI/If/'I,
nperaraCMbiX B HHCTPYKIUAX 110 UCITOJIb30BAHUIO JICKAPCTB, CPCACTB OBITOBOM
XUMHUH U JP.

° HCIIOJIBb30BaThb HpI/I06p€TéHHBI€ KIIFOYCBBIC KOMIICTCHTHOCTH IIPHU
BBIITOJIHCHUH UCCIICAOBATCIIBCKUX IIPOCKTOB 110 U3YyYCHHUTIO CBOI>'ICTB, CII0co00B
IMOJIYYCHHA U pacCliO3HaBaHHA BCIICCTB,

. pa3BUBAaTh KOMMYHUKATUBHYI0 KOMIIETEHTHOCTb, HUCIIOJIb3Ys CPEACTBA
YCTHOT'O U MMMCbMEHHOI'0 OOILIEHHUS, MPOSIBISATH TOTOBHOCTh K YBaXXEHUIO HHON
TOUKH 3pEHUS IPU 0OCYKJACHUH PE3yIbTaTOB BHIMOJTHEHHON pabOTHI;

® 00BEKTUBHO OLCHHUBATb I/IH(I)OpMaI_[I/IIO O BCIICCTBAX U XUMHNYCCKHUX
Imponeccax, KPUTHICCKH OTHOCUTLCA K HCGBHOHaquOﬁ I/IH(bOpMaIII/II/I,
HC,Z[O6pOCOBCCTHOI>’I PEKIIAMCE, Kaca}omeﬁw{ HCITIOJIBb30BaHUs pa3JIMYHBIX BCIICCTB.

[leproanuecknii 3aKOH ¥ IEPUOIUYECKASI CHCTEMA XUMUYECKUX 3y1eMeHTOB /1. 1.
MenneneeBa. CTpoeHue BeniecTBa

BrilyCKHUK HAy4dUTCS:

. KJIaCCU(PUIIUPOBATH XUMHUECKHUE DJIEMEHThI HA METAJLIbI, HEMETAILIIBI,
AJIEMEHTBI, OKCUIbI U TUAPOKCUIBI KOTOPBIX aM(pOTEPHBI, U HHEPTHBIE JIIEMEHTHI
(ra3pl) AJ1s1 OCO3HAHUS BAKHOCTH YIOPSIOYEHHOCTH HAYYHBIX 3HAHUI;

. packpbIBaTh CMBICT Tiepuoanueckoro 3akona /. 1. MenaeneeBa



. OIKCHIBATh U XapaKTEPU30BaTh TAOIUUYHYIO (DOPMY MEPUOIUYECKOM
CUCTEMBI XUMUYECKUX 3JIEMEHTOB;

M XapaKTCPU30BaATb COCTAB ATOMHBIX AACP U PACIIPCACIICHUEC YHUCJIa
QJICKTPOHOB I10 3JICKTPOHHBLIM CJIOAM aTOMOB XUMHUYCCKHX 3JICMCHTOB MaJIbIX
IIepruoaoB HCpHOI[H‘-IGCKOfI CHCTCMBI, a TAK)KC KaJIMA U KaJIbLIHA,

. pasnuyaTh BUABI XUMHYECKON CBA3U: HOHHYIO, KOBAJEHTHYIO MOJIIPHYIO,
KOBAJICHTHYIO HEIMOJSIPHYIO M METAJNTINYECKYIO;

. U300paxaTh IEKTPOHHBIE (POPMYITBI BEIIECTB, 00Pa30BaHHBIX
XUMUYECKUMH CBS3SIMH Pa3HOTO BU/IA;

. BBISIBJIATH 3aBUCUMOCTD CBOWCTB BEILIECTBA OT CTPOEHUS €TO
KPUCTAJNIMYECKON PEIIETKH (MOHHOM, aTOMHOM, MOJIEKYJIIPHON, METAITTNYECKOM );

. XapaKTePU30BaTh XMMHUYECKHUE JIEMEHTHI U UX COCIMHEHUS Ha OCHOBE
MOJIOKEHUS SJIEMEHTOB B TIEPUOAUYECKON CUCTEME U OCOOEHHOCTEH CTPOCHHS UX
aTOMOB;

. OMMUCHIBATh OCHOBHBIE MPEANOCHUTKH OTKpbITUS . 1. MenaeneeBbiM
NEPUOIMYECKOT0 3aKOHA U MEPUOANYECKON CUCTEMbI XUMUYECKUX SJIEMEHTOB U
MHOT000pa3HyI0 HAYUHYIO IESITeIbHOCTh YU4EHOTO;

. XapaKTEepU30BaTh HAYYHOE YU MUPOBO33PEHUECKOE 3HAUYCHUE
MEPUOINYECKOr0 3aKOHA U MEPUOJUYECCKON CUCTEMBI XUMHUYECKUX JIEMEHTOB [].
H. Menpeneena;

. 0CO3HaBaTh HAyYHbIE OTKPBITUS KaK Pe3yJbTaT JIUTEIbHBIX HaOII0ACHUIH,
OIBITOB, HAYYHOM NOJIEMUKH, IPEOAOJICHNS TPYAHOCTEN U COMHEHUN.

BBIHYCKHI/IK IMOJIYYHUT BO3MOKHOCTh HAYUUTHCA:

° OCO3HABATh 3HAYCHUC TCOPCTUUCCKUX 3HAHMUU JJIA Hp&KTH‘-ICCKOfI
ACATCIIBHOCTHU lIG.IIOBE?K&’,

d OIMMCBIBATH U3YYCHHLIC O0OBEKTHI KaK CHUCTCMBI, ITIPUMCHSA JIOTUKY
CHCTCMHOI'O aHaJIN34,

. MPUMEHATH 3HAHUS O 3aKOHOMEPHOCTSX MEPUOTNIECKON CUCTEMBI
XUMUYECKUX DJIEMEHTOB JJII O0OBSICHEHUS U MPEABUJICHUS] CBONCTB KOHKPETHBIX
BEIICCTB;



. pa3BUBaTh HHPOPMAITMOHHYIO KOMIIETEHTHOCTh ITOCPEICTBOM YIITYOJICHHS
3HaHUN 00 UCTOPUHU CTAHOBJICHHUS XMMUYECKOM HayKH, €€ OCHOBHBIX ITOHATHUH,
MIEPUOAYECKOr0 3aKOHA KaK OJTHOTO M3 BAXKHEMIINX 3aKOHOB MTPUPOBI, a TAKKE O
COBPEMEHHBIX JOCTIKCHUSAX HAYKU U TeXHUKU.MHOroo0pa3zue XuMu4ecKux
peaKIui

BrinmyckHUK HayduTcs:

M OOBSICHSTH CYyTb XUMHUYCCKHUX ITPOLCCCOB;
® Ha3bIBATb NPU3HAKU U YCIIOBUS MPOTCKAHNA XUMHYCCKUX peaKum”I;
° YCTaHaBJIMBATh IIPUHAAJICKHOCTD XUMHYECKOMN pP€aKInun K OHpCI[eJIéHHOMy

THUITY 110 OJTHOMY W3 KJIaCCU(UKAITMOHHBIX MPU3HAKOB: 1) MO YUCITYy U COCTaBY
HCXOJIHBIX BELIECTB U MPOJYKTOB PEAKIUU (PEAKIIMU COCAUHEHNS, PA3JIOKEHUS,
3aMellleHust 1 0OMeHa); 2) MO BBIJEICHUIO WU TOTJIOIEHUIO TEIJIOTHI (PeaKiuu
AK30TEPMUYECKUE U IHJOTEPMUYECKUE); 3) 10 UBMEHEHUIO CTEIIEHEH OKUCIICHHUS
XUMUUYECKUX IJIEMEHTOB (OKUCIUTEIHHO-BOCCTAHOBUTENBHBIE PEAKIIUN); 4) 110
o0paTUMOCTH Tpolecca (peakiiuu 00paTuMbie U HEOOPATUMBIE);

° Ha3bIBATb (baKTopI)I, BJIMAIOIINC HA CKOPOCTb XUMHUYCCKHUX peaKuHﬁ;
d Ha3bIBATbh (baKTOpBI, BJIMAOIINME HA CMCIICHNC XUMHUYCCKOI'O PaBHOBECH A,
® COCTABJIITh YPABHCHUA BHCKTpOHHTquCKOﬁ Aucconmnanmmn KucjiaoT,

IIeJIOUeH, COJICH; MOJIHbIEC U COKPAIlIEHHbIC HOHHBIC YPaBHEHUS PeaKkiiuii 0OMeHa;
YPAaBHEHUS OKUCIUTEIIbHO-BOCCTAHOBUTEIbHBIX PEAKIIU;

. IPOrHO3UPOBATH MPOAYKTHl XUMHUYECKUX pEaKInii mo hopmy-
JlaM/Ha3BaHUSIM HUCXOJHBIX BEIIECTB; OMPENEISATh NCXOJHBIC BEMIECTBA 110
(dbopMynam/Ha3BaHUSIM MPOIYKTOB pPEaAKIINH;

. COCTABJIATh YPABHEHMS PEAKLIMM, COOTBETCTBYIOIINX ITOCIEN0BATEIBHOCTH
(«uenoykey) MpeBpalleHnii HEOPraHUYECKUX BEIECTB Pa3IMYHbIX KJIACCOB;

° BBIABJEATDH B ITPOICCCC SKCIICPUMCHTA ITPHU3HAKHU, CBUACTCIILCTBYIOIIHUC O
IMPOTCKaHUU XUMHYCSCKOM PCaKIIH;

. TOTOBHUTH PACTBOPHI C ONIPENECIEHHON MAaCCOBOM A0JIEW PACTBOPEHHOTO
BELIECTBA;
. OTpEAEINIATh XapaKTep CPebl BOJHBIX PACTBOPOB KUCIOT U IIEJIOYEH 110

HN3MCHCHHWIO OKPACKHU MHIAWKATOPOB,



° IMPOBOAUTDb KAYCCTBCHHBIC PCAKIIUHU, ITOATBCPKIAOINC HAJIMIUEC B BOAHBIX
PacTBOpax BCUICCTB OTACIIbHBIX KATUOHOB 1 AHHNOHOB.

BBIHyCKHI/IK IMOJIYYHUT BO3MOKHOCTh HAYUUTHCA:

® COCTABJIATH MOJICKYJIAPHBIC U ITOJIHBIC HOHHBIC YPABHCHHA 110 COKpaH_IéHHBIM
HNOHHBIM YPAaBHCHUSAM,

. IPUBOAUTH MMPUMEPHI PEAKLINM, MOATBEPKAAIOIIMNX CYIIECTBOBAHUE
B3aMMOCBS3U MEKAY OCHOBHBIMHU KJIACCAMU HEOPTAHUYECKUX BELIECTB;

. IPOrHO3UPOBATH PE3YIbTAThI BO3ICUCTBHS Pa3IMUHbIX (DAKTOPOB HA
CKOpPOCTbh XUMUYECKON PEaKIUH;

. IPOTHO3UPOBATH PE3YJIbTAThl BO3JEHCTBHS pa3IUYHbIX (DaKTOPOB Ha
CMeEILEHNE XUMUYECKOro paBHOBecUs. MHOroo6pasue BelecTB

BrIlyCKHUK HAy4qUTCS:

d onpeaAcisITh IPUHAAICKHOCTD HCOPIraHNICCKNX BCHICCTB K OAHOMY M3
N3Y4YCHHBIX KJIacCOB/ I'pyHir: MCTaJJIbl 1 HEMCTAJJIbI, OKCHAbI, OCHOBAHMA,
KHCJIOTBI, COJIN,

. COCTaBJIATH (POPMYJIBI BEIIECTB MO UX HA3BAHUSIM;
. ONPEIEIATh BAJICHTHOCTD U CTEIIEHb OKUCIICHUS DJIEMEHTOB B BEILIECTBAX;
. COCTaBJIATH (POPMYJIbI HEOPTAaHUUECKUX COEAMHEHUM MO BaJICHTHOCTSAM U

CTEIEHSIM OKHCIICHUS DJIEMEHTOB, a TAKXKE 3aps/iaM MOHOB, YKa3aHHBIM B TaOJIUIIE
PacTBOPUMOCTHU KHCJIOT, OCHOBAHUW U COJIEM;

. OOBSICHATH 3aKOHOMEPHOCTH U3MEHEHUS (PU3MUECKUX U XUMUUECKUX
CBOWCTB IIPOCTHIX BEIIECTB (METAJUIOB U HEMETAJUIOB) M MX BBICILIUX OKCUIIOB,
00pa30BaHHBIX IIEMEHTAMU BTOPOT'O U TPETHETO NMEPUOOB;

. Ha3bIBaTh O0IIME XMMUYECKHE CBOMCTBA, XapaKTEPHBIC JIJISI TPYIIIT OKCHUIOB:
KHUCIIOTHBIX, OCHOBHBIX, aM()OTEPHBIX;

. Ha3bIBaTh OOIIME XUMHUUECKHE CBOMCTBA, XapaKTEPHBIC JJIs1 KAXKAOT0 U3
KJIACCOB HEOPTraHWYECKUX BEIIECTB (KUCIOT, OCHOBAHUM, COJeil);

. MPUBOJIUTH TIPUMEPHI PEAKIIUM, TOATBEPKAAIOIINX XUMUUYECKHE CBOMCTBA
HEOPraHWYECKUX BEIIECTB: OKCUIOB, KUCIOT, OCHOBAHUH U COJIEH;

d ONnpeaACATh BEIIECCTBO-OKUCIIUTEIIb N BEIICCTBO-BOCCTAHOBUTECIIb B
OKHUCIINTCIbHO-BOCCTAHOBHUTCIIbHBIX PCAKIIUAX



. COCTaBJIATH JEKTPOHHBIN OaiaHC (A1 U3yYEHHBIX PEaKInii) 1Mo
MPEMIOKEHHBIM CXEMaM PEaKIIUi;

M IIPpOBOAUTDH J'Ia60paTOpHBIe OIIBITHI, MOATBCPIKAAIOINC XUMHUYCCKHUC
CBOMCTBA OCHOBHBIX KJIaCCOB HCOPraHU4YCCKUX BCIICCTB,

. IPOBOJUTH JIAOOPATOPHBIE OIBITHI IO MOJIYYEHUIO U COOMPAHUIO
ra3o00pa3HbIX BEIECTB: BOJOPOAA, KUCIOPO/a, YIIEKUCIOro ra3a, aMMHuaKa;
COCTaBJIATh YPABHEHHS] COOTBETCTBYIOIIMX PEAKIUN.

BLIHYCKHI/IK IMMOJIYYUT BO3MOKHOCTh HAYUUTHCA:

° IMPOTrHO3UPOBATb XUMHUYICCKHUC CBOMCTBA BCIHICCTB HA OCHOBC UX COCTaBa U
CTPOCHHU,
® ITPOrHO3UPOBAThH CIIOCOOHOCTh BCIICCTBA ITPOABJEATH OKUCIIMTCIIbHBIC NI

BOCCTAHOBHUTEJIbHBIC CBOMCTBA C y‘IéTOM CTCIICHEH OKUCJICHUS QJICMCHTOB,
BXOJAIIIMX B €TI0 COCTAaB,

. BBISIBJIATH CYIIIECTBOBAHUE T'€HETUUECKOM CBS3U MEXK/y BEIIeCTBaMU B PANTY:
IPOCTOE BEIIECTBO—OKCUA—KHCIIOTa/ TUIPOKCHT —COJIb,

. XapaKTepru30BaTh 0COOBIC CBOMCTBA KOHIIEHTPUPOBAHHBIX CEPHOM U a30THOM
KHCJIOT;
. IIPUBOJIUTH ITPUMEPHI YPABHEHHUH PEAKIUU, JIEKAIINX B OCHOBE

MIPOMBITIUICHHBIX CITIOCOO0B MOTYYEHUSI aMMHAKa, CEPHON KUCIOTHI, YyTr'yHa U
CTalIH;

. OIHUCHIBATh (PU3UUECKHE U XUMUYECKHE MPOLIECCHI, SBISIOUINECS YacThIO
KpyroBOpOTa BEUIECTB B IPUPOJIE;

° OpPraHnU30BBIBATb U OCYHICCTBIIATH IIPOCKTHI 110 HCCIICAOBAHUIO CBOICTB
BCIICCTB, UMCIOIINX BA’KHOC IIPAKTUYICCKOC 3HAYCHHUC.



2.COAEP) KAHHUE YYEBHOI'O IPEJMETA
8 ki

Paznen 1. OCHOBHBIE IOHATHS XUMHH (YPOBEHb aTOMHO-MOJIEKYIISIPHBIX
IIPEICTaBIICHUI )

[Ipeamer xumuun. XvMus Kak 4acTh €CTECTBO3HAHMS. BemecTra u ux CBOMCTRBA.
Mertopl MO3HAHUS B XUMUU: HAOIIOAeHUE, SKCIiepuMeHT. [Ipuémbl Oe3omacHoi
paboTel ¢ 000pymoBaHreM U BemecTBaMu. CTpOeHHE IIAMEHHU.

Yucteie BeniecTBa 1 cMecu. CriocoObl OYMCTKHU BEIIECTB: OTCTalBaHUE,
(¢uIbTpOBaHKE, BBITAPUBAHUE, KPUCTAIIM3ALUS, AUCTUIUIALINS, XpoMaTorpadus .
Pu3NYECKHe U XUMHUYECKUE ABICHUA. XUMUYECKHe peakuuu. [Ipu3Haku
XUMHAYECKUX PEAKINN U YCIOBUS BOSHUKHOBEHUS U TEYEHUSI XUMUYECKUAX
pEaKIINH.

ATOMBI, MOJIEKYJIBI M MOHBI. BellecTBa MOJEKYISIPHOTO M HEMOJIEKYIISIPHOTO
cTpoeHus. Kpucraumdeckue pemeéTKy: HOHHAs, aTOMHAsi U MOJICKYJISIPHAs.
Kpucrannmmueckue u aMmopdHbIe BEIIECTBA. 3aBUCUMOCTb CBOMCTB BEIIECTB OT
THUIA KPUCTAIUINYECKON peléTkn. KauecTBeHHbI U KOJIMYECTBEHHBI COCTaB
BemlecTBa. [IpocTeie U clnokHBIE BellecTBa. MeTallibl 1 HEMETAJIIbl. XUMUYECKHAN
3JIEMEHT. SI3bIK XUMUU. 3HAKU XUMUUYECKUX DJIEMEHTOB, XUMUYECKUE (POPMYIIbI.
3aKOH MOCTOSIHCTBA COCTaBa BEUIECTB.

ATtoMHasg eauHuIa Macchl. OTHOCUTENbHAS ATOMHASI ¥ MOJICKYJIIPHAsI MacChI.
KomnuecTBo BemniecTBa, Moab. ModsipHas Macca.

BanentHocTh XUMUYECKHX 3JIEMEHTOB. OnpeieNIeHre BaJIEHTHOCTH 3JIEMEHTOB MO
dbopmyne OuHapHbIX coenuHeHnil. CocTaBieHne XUMUYECKUX (OpPMYJT OMHAPHBIX
COEIMHEHUM 10 BAJICHTHOCTH.

ATOMHO-MOJIEKYJISIPHOE YUE€HHE. 3aKOH COXpPAaHEHUS MAacChl BEIIECTB. XUMHUUECKHUE
ypaBHeHUs. Knaccudukanus XuMHUYEeCKUX PEakiMi Mo YUCITy U COCTaBy
UCXOIHBIX M MOJTy4EHHBIX BemecTB. Ku3ub u nestenbHocth M. B. JIomoHOCOBA.

Kucnopon. Haxoxnenue B npupozae. Pu3ndecKkne U XUMUYECKHE CBOMCTBA. O30H.
[TosydyeHne u mpuMEHEeHHe KUucopoaa. KpyroBopor Kuciaopoia B IpUpoJe.
I'openne. Oxcuapl. Bo3ayx u ero cocta. MeuIeHHOE OKMCIIEHUE. 3alluTa
aTMOC()EepHOr0 BO3/1yXa OT 3arpsi3HEHUIA.

Bonopoa. Haxoxnenue B npupoge. Pusnyeckne 1 XMMUYECKUE CBOMCTBA.
Bonopoa xak BoccranoBUTENb. Mepbl 6€30MacHOCTH MpH paboTe ¢ BOJOPOJIOM.
[Tonyuenue, npumeHeHUE.



Bona. Metoss! onpejienieHus coctaBa BOAbl — aHAIM3 U CUHTE3. Du3nyeckue u
XUMHUYECKHE CBOMCTBA BO/IBL. Bosia B mpupoie 1 criocoObl €€ OUuCcTKH. Adparius
BO/BI. Boma kak pacTBoputens. PacTtBopumocTh BemiecTB B Bojae. OnpeencHre
MacCOBOM JIOJM paCTBOPEHHOTO BEIIECTBA.

Oxkcuppl. CoctaB. Kiaccudukarus. OCHOBHBIE M KHUCIIOTHBIE OKCHJIBI.
Homenknarypa. ®usnueckue u xumnyeckue csorctsa. [lonydenue. [Ipumenenne.

OcnoBanus. CoctaB. Knaccudukanusa. Homenknarypa. @usndeckue u
XUMHYECKHUE cBoMcTBa. Peakuus nenrpanuszauuu. [lonyuenue. [Ipumenenue.

Kucnotsl. CoctaB. Knaccuduxanus. Homenknarypa. @uznueckue 1 XUMHUYECKUE
CBOMCTBA. BeITECHUTENBHBIN PsiJi METAIUIOB. [IpuMeHeHue.

Comu. CocraB. Knaccudukanusa. Homenknatypa. @usnueckue CBOWCTBa COJEH.
PactBopuMoOCTh coseli B Bojie. XUMHUUECKHE CBOMCTBa coJiei. CriocoObl
MOJTyYEHUS COJIEH.

I'enernueckas cBsI3b MEXIy OCHOBHBIMHU KJIacCaMU HEOPTraHUYECKUX COCTUHEHUM.
JleMoHCTpauuu

O3HakoMJieHHE ¢ Ta00paTOPHBIM 000PYI0BAHUEM; PHUEMbI 0€30MaCHON PadOThI
¢ HuUM. CriocoObl ouncTku BemecTs. [Ipumeps! (rU3HnUecKux U XUMHUECKUX
sIBJIEHUN. [IprMepBI MPOCTHIX U CI0XKHBIX BEIIECTB. Moaenn KpUCTAIUIMYECKUX
pem€Tok. ONnbIThI, NOITBEPKIAIOIINE 3aKOH COXpaHEHUs Macc. Peakuuu pa3HbIx
tunoB. CBoicTBa kucnopoaa. OnpeaeneHue cocrapa Bo3nyxa. Bzanmoperncreue
BOJIbI C METAJJIAMH, OKCUAMU. XUMUYECKHE COCTUHEHUS B KOJIMYECTBE MOJIb.
OO6pastpl coenuHeHni. B3anmoeiictBrue Bogopoaa ¢ okcugoM menu (11)

JIaGopaTtopHbI€ OMBITHI

PaccMmoTpenne BemecTB ¢ pa3nuIHbIME (PU3NYECKUMU CBOMCTBaMU. Pa3nenenue
cMecu MarHuToM.. [Ipumepsl GU3HIECKUX M XUMHUECKUX SBIICHU.
O3zHakomileHHEe ¢ 00pa3liaMy MPOCTHIX U CIIOXKHBIX BellecTB. OMBITHI,
MOJITBEPKIAIOIINE XUMUUECKHE CBOMCTBA OKCHIOB, KHUCIIOT, aM(OTEpPHBIX
TUAPOKCUIOB U COJIEH.

[IpakTryeckue pabOTHI

[Tpuemsl Ge3omacHoi paboThl ¢ 000pyAOBaHKEM U BellecTBaMu. CTpoeHue
TUIaMEHH.

Ouuctka 3arpsi3HEHHOW MOBapPEHHOM COJIU.



[TosmyueHue u CBOKMCTBA KUCIOPOAA.
[Tonydyenue BOAOpOJa U UCCIEAOBAHUE €0 CBOMCTB.

[IpuroroBiieHre pacTBOPOB COJIEN C ONPENEICHHON MaCCOBOM J0JIEH
PacTBOPEHHOI'O BELIECTBA.

Peaknus oOmeHa.

Pemienue OKCIICPUMCHTAJIbHBIX 3a71a4 110 TEMEC «OCHOBHBIE KJIACCHI
HCOPraHn4CCKUuX COGHHHCHHﬁ)) .

PacueTHble 3a1aun

Brruucnenne oTHOCUTEILHON MOJIEKYJISIPHOM Macchl BeliecTBa mo ¢gopmyilie.
Brruncnenue MaccoBoM J0JIM 3JI€MEHTA B XUMHUYECKOM COCTMHCHHU.
VYcranoBnenue npocreiiieid GopMysibl 0 MacCOBBIM JI0JISIM JIEMEHTOB..
Hax0XXJ€HHWE MAaCCOBOM J10JIM PAaCTBOPEHHOI'0 BEIECTBA B pacTBOpe. Brruucienue
MAacChl pACTBOPEHHOI'0 BEIIECTBA W BOABI IJI1 IPUTOTOBJIEHUS PACTBOPA
ONPEACIEHHON KOHLICHTPAIMHU.. BEIYMCIIEHUs C MOHATHI — Macca, KOJIMYECTBO
BEIIECTBa, MOJIAPHBIN 00beM, MOJISIpHAS Macca.

Paznen 2. [lepuoguuecknii 3aK0H ¥ MEPUOJIMYECKAS] CUCTEMA XUMUYECKUX
snemenToB J. . MenneneeBa. CtpoeHne atoMa

[lepBoHauanbHBIE IPEACTABICHUS O €CTECTBEHHBIX CEMEUCTBAX XUMUUECKUX
nyieMeHTOB. EcTecTBEHHOE cCeMENCTBO IIEJIOUHBIX MeTalI0B. M3MeHeHue
(bu3MUEeCKNX CBOMCTB MIEIOYHBIX METAJUIOB C YBEIMUYCHHEM OTHOCUTEIILHON
aTOMHOM Macchl. MI3MeHeHne XMMUYECKON aKTUBHOCTH IIEJIOYHBIX METAJIJIOB B
PEaKIUAX C KUCIOPOIOM U BOJOM.

["ayloreHb — camMble aKTUBHBIE HEMETAUTEI. M3MeHeHne Gru3nIecKux CBOMCTR
TaJOreHOB C YBEIIMYEHUEM OTHOCUTEILHOW aTOMHOM Macchl. M3MeHeHue
XUMHUYECKOW aKTUBHOCTH TAJIOTEHOB B PEAKIIMUSAX C BOJOPOIOM M METAJIaMHU.
BriTecHeHuME Tano-reHaMu Apyr Apyra u3 pacTBOPOB HX COJICH.

OcHoBanus kinaccuukanuu xumudeckux snemedToB J[. M. Menaeneena.
[leproauyeckas cucreMa Kak eCTECTBEHHO "Hay4Hasl KjacCUu(UKaIusa XUMUYECKUX
ajeMeHTOB. TabnuuHas (hopMma NnpeCcTaBICHUs KIacCUu(PUKAIIMU XUMUYECKUX
anemeHToB. CTpykTypa Tabnuilsl «Ilepuoauueckas cucreMa XUMUYECKUX
sanemenToB [I. 1. MenneneeBa» (kopoTkas popma): A- u b-rpynisl, nepuob.



Du3nyecKuil CMBICT MOPSIKOBOr0 (ATOMHOI'0) 3JeMeHTa, HoMepa Nepuo/a,
HOMeEpa TPYNIbI (U1 2JIEMEHTOB A -TpyI).

Crtpoenue atoma: siApo M JIEKTpOHHAsE 00oJouKa. SAaepHas (TuianeTapHas) MOJIeIb
cTtpoeHust atoma. CocTaB aTOMHBIX SIJI€p: IPOTOHBI M HEUTPOHBI. M30TONBL. 3apsn
aTOMHOI'O sJIpa, MacCOBOE YMCIJIO, OTHOCUTENBbHAs aToMHasi macca. CoBpeMeHHas
(opMynHpOBKa MOHATUS «XUMUYECKUN FTIEMEHTY.

DneKTpOoHHAsI 000JI0UKa aTOMA: MOHATHE 00 PJIEKTPOHHOM CJI0€, €r0 EMKOCTH.
3anoJIHeHHUE JIEKTPOHHBIX CIOEB y aTOMOB 35ieMeHToB [—III nepruoaos.

CoBpeMeHHast OpMyIMPOBKA MEPUOTUYECKOr0 3akoHa. JKU3HB U IeITeIbHOCTH J.
. Menneneesna.

JemoncTpanun @u3nyecKkrue CBOMCTBA MICIIOYHBIX METAIOB , TAJIOTE€HOB.
Paznen 3. CtpoeHue BeliecTa

DIEeKTPOOTPHUIATEIBHOCTh XUMUYECKHUX JIEMEHTOB. OCHOBHBIE BU/IbI XUMHUYECKOU
CBSI3M: KOBAJICHTHAs! HEMOJISIpHAs, KOBAJIEHTHAs MOJIAPHAsA, HOHHAsA. BaleHTHOCTD
3JIEMEHTOB B CBETE JIEKTPOHHOU Teopuu. Ctenenpb okuciaeHus. IIpasuna
OIIPECIICHNS CTENIEHU OKUCIICHUS 2JIEMEHTOB. 3aKOH ABoraapo. MosspHbIi
00BEM ra3oB. OTHOCUTENbHAS IJIOTHOCTH Ta30B. OOBbEMHbBIE OTHOLIEHUS Ta30B MpU

COIAEP) KAHUE YYEBHOI'O IIPEIMETA 9 ka
Paznen 1. MHorooGpa3rue XuMHYECKUX PEAKIIUMA

Knaccudukarusa xuMrudeckux peakuuil. Peakiuu coequHeHus1, pa3ioKeHus,
3aMeIICHUs, 00MEHA, SK30TEPMUUYECKHE, YHIOTSPMUUYECKUE, OKUCIUTEIBHO -
BOCCTAHOBUTEJIbHBIE, HEOOpaTUMBbIE, 00paTUMBbIC.

CkopocTh XuMHUECKUX peakiuuii. DakTopsl, BIUSIONIAE HA CKOPOCTh XUMUYECKUX
peakuuii. [lepBoHavanbHbIE TPEACTABICHUS O KaTAJIN3E.

OKMCIIUTEIIBHO-BOCCTAHOBUTEIILHBIC PCAKINH. OKI/ICJII/ITCJIB, BOCCTAaHOBHUTCIJIb,
OKHUCJICHUC, BOCCTAHOBJICHUC C TOUKH 3PCHUA U3MCHCHUA CTCIICHEH OKHCIICHUS
aTOMOB.

DIIEKTPOIAUTHI U HEAJIEKTPOJIUTHI. DIIEKTPOJIUTUYECKAS TUCCOLMAIINS BEIIECTB B
BOAHBIX pacTBopax. Monsl. KatroHsl u annoHEL. ['uapaTHas Teopust pacTBOPOB.
DIIEKTPOIUTHYECKAs] JUCCOIUAIIUS KUCIIOT, mmiesioueit u coseid. Cinabble U CUITbHbBIC
aiekTposuThl. CTeneHb quccounanuu. Peakiiuu noHHOTo oOMeHa. Y clioBus
TE€UYEHHUsI peaKIInii HOHHOTO0 OOMEHa J10 KOHIIa. XMMHUYECKHE CBOMCTBA OCHOBHBIX



KJIACCOB HEOPraHUYECKUX COEIMHEHUH B CBETE MPEICTABICHUIN 00
JJIEKTPOJIMTUYECKON JUCCOLMALIMU U OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIusx.

Paznen 2. MHoroo0pa3sue BeliecTB
EcrtecTBeHHBIE cEMENCTBA XUMHUYECKUX DJIEMEHTOB.

OO6mras xapakTepuCTUKa HEMETAJIOB IO UX MOJI0XKEHUIO B TIEPUOIUYECKOM
cucreMe xumuueckux snemeHToB J[. . MenneneeBa. 3akOHOMEpPHOCTH
WU3MEHEHHS B TIEPUOaxX U rpynmnax PU3ndecKux U XUMHIECKUX CBOMCTB MPOCTHIX
BEIIECTB, BHICIINX OKCHJIOB M KUCIOPOACOACPIKAIUX KUCIOT, 00pa30BaHHBIX
Hemetauiamu [I—III nepronos.

[TonoxxeHne rajJjoreHoB B EPUOIUYECKON CUCTEME 3JIEMEHTOB M CTPOCHHE UX
aToMoB. Pu3NUeCKre U XUMUYECKUE CBOWCTBA TajoreHoB. CpaBHUTENbHAS
XapaKTEepUCTUKA raJloreHoB. [[puMeHenune rajgoreHoB. Xi10poBOAOPO.
[Tonyuenne. @usnueckue cBoiictBa. ConsiHas kuciaora u €€ conu. Pacno3HaBanue
XJIOPUIOB, OPOMUJIOB U UOJUIOB.

[TonoxxeHne KuciIopoaa v cepsl B IEPUOIUYECKON CUCTEME DIIEMEHTOB, CTPOCHUE
nx atomoB. Cepa. Annorponus cepbl. DU3ndecKue U XUMUYECKHE CBOKCTBA.
Haxoxnenue B ipupone. [Ipumenenune cepol. Oxcua cepol (IV). CepoBonoponnas
U cepHUcTasg KUCIOTh U ux coiu. Okeun cepol (V1). CepHas KucioTa u €€ COH.
OKucnuTeNnbHbBIE CBOMCTBA KOHIIEHTPUPOBAHHOM CEPHOM KHUCIIOTHI.

[Tonoxenue azora u pocdopa B nepuogNIECKON CUCTEME FJIEMEHTOB, CTPOCHHE UX
aToMOB. A30T, GU3NUECKUE M XUMHUUECKHE CBOWCTBA, MOTyYECHUE U TPUMEHEHHE.
KpyroBopot a3zora B mpupozae. AmMmuak. ®uzndeckre 1 XMMAYECKUE CBONCTBA
amMmuaka, noiaydenue u npuMmenenue. Comu ammonust. Oxenp azota (1) u okcrn
aszota (IV). A3zoTHas kuciota u €€ conu. OKUCIN TeJIbHBIE CBOMCTBA a30THOM
KHCJIOTHI.

®docdop. Annorponus docdopa. Puznueckrue U XUMHUECKU CBOMCTBa Gocdopa.
Oxcun pocdopa (V). Oprodochopras kuc jg0Ta u €€ Cou.

[Tonoxenune yriaepoaa 1 KpeMHUS B IEPUOANYECKON CUCTEME DIIEMEHTOB,
CTpOEHHUE UX aTOMOB. YTJEPOJI, €ro AJUIOTPONHbIE MOAUBUKAIINH, GU3HUUECKHUE U
XUMUYECKHE CBOMCTBA. YTapHBI ra3, ero CBOMCTBA U (PU3MOIOTUYECKOe JCHCTBUE.
Yraekucnelil ra3, yrojibHas KAcJIoTa U €€ coy. JKuBol MUp — MU YIriIepoa.

Kpyrosopot yraepona B mpupoze.

Kpemnuii. Oxcupn kpemuaus(1Y). KpemuueBas kucnora u e conu. Crexno. LlemenT.



[TonokeHne METaIOB B IEPUOANYECKOM cUCTeMEe XUMUYECKUX 31eMeHToB Jl. .
MenneneeBa. Merammueckas cBsi3b. DU3nyecKue 1 XMMUYECKUE CBOMCTBA
METaJUIOB. Ps/1 cTaHIapTHBIX 3JEKTPOJHBIX MOTEHIUANOB (JIEKTPOXUMUYECKUN
P HAIPSKEHU ) METAJLIOB.

[Ilenounbie MeTasuibl. [lonokeHne METOYHBIX METAJUIOB ITEPUOTUUECKON CUCTEME
u cTpoeHne atoMoB. Haxoxnenne npupoae. duznueckne 1 XUMHYECKUE CBOMCTBA.
[IpumeHeHne METOUYHBIX METAJUIOB U UX COCAUHEHUN.

[llenouno3eMenbHBIe MeTaIbl. [lonoxkeHne MeI04YHO03EeMEIbHBIX METAIIOB B
MEPUONYECKON CUCTEME U CTpoeHue aToMoB. Haxoxnenne B npupojae. Kanbumit
u ero coeauHeHus JKECTKOCTh BOJIBI U CITOCOOBI €€ yCTpaHEHUs.

Amomunnii. [TonoxxeHne anrOMUHUA B IEPUOIUYECKON CH TEME DIIEMEHTOB U
cTpoeHue ero aroma. Haxoxnenue B npupoae. PU3sndyeckue 1 XUMUYECKUE
CBOWCTBA aMIOMUHUSA. AMPOTEPHOCTh OKCHUJIA U TUAPOKCUAA aTFOMUHUS.

Kenezo. [lonoxeHune xenesa B IEPUOIUIECKON CUCTEME DIEMEHTOB U CTPOCHUE
ero aroma. Haxoxaenue B npupojae. Pu3ndeckre 1 XMuMUYECKUE CBOMCTBA
xeneza. Okcupl, THAPOKCUIBI U conu kenesa (I1) u sxeneza (L).

Paznen 3. Kparkuit 0030p BaXKHEUIIIUX OPraHUYECKUX BEIIECTB.

[Ipenmer oprannyeckor xumun. Heopraumyeckue U OpraHu4eCKue COEIUHEHU.
VYrnepon — ocHoBa ku3HU Ha 3emie. OCOOEHHOCTH CTPOEHHUS aTOMa yriiepoja B
OpraHUYECKUX COCIMHEHUSIX. Y TIIeBO0pObl. [IpenenbHbie (HaChIIIEHHBIE)
YIIIEBOAOPOAbl. MeTaH, 3TaH, IpOIaH — MPOCTEUIINE TPEACTABUTEIN
npelebHBIX YriIeBoAopo10B. CTpyKTypHbIE (OPMYIIbI YIIIEBOJOPOIOB.
I"'omonornueckuii psasl NpeaenbHbIX YIIIEBOAOPOAOB. ['oMonoru. @usndeckue u
XUMHUYECKUE CBOMCTBA MPENICNBbHBIX YIIE€BOIOPOAOB. Peakiiuu ropeHus u
3amenieHus. Haxoxienue B npupojie NpeneiibHbIX yrieBoaopoaos. [Ipumenenue
METaHa.

HenpenenbHble (HEHACHIIEHHBIE) YTIEBOAOPOIbl. DTUIEHOBBIN Psij
HETPEIEIbHBIX YIJIEBOAOPOAOB. DTHiEH. PU3NYECKHE U XUMUYECKHE CBOWCTBA
stuieHa. Peakuus npucoennuenus. KauecTBeHHbIE peakliny Ha dTUJIEH. Peakuus
nonmuMepuszaunu. [ommstuieH. [Ipumenenune sTumnena.

ALIETWICHOBBIN PAJ HENPEAEIbHBIX YIIIEBOAOpoAoB. AnetuieH. CBoiicTBa
anerwieHa. [I[pumenenue aneTuieHa.



[IpousBoanbie yriaeBoaopoaoB. KpaTkuii 0630p opraHuyecKuX COeAMHEHUI:
OJTHOATOMHBIE CIUPTHI (METAHOJI, 3TAHOJI), MHOTOATOMHBIE CIIUPTHI
(3TUJIEHTJIMKOJIb, TTIULUEPHH ), KAPOOHOBBIE KUCIOTHI (MypaBbUHAs, YKCYCHAs),
CJIOXHBIE A(DUPBI, )KUPBI, YTIAEBOHI (TII0K03a, caxapo3a, Kpaxmall, 1eJUT0103a),
AMHUHOKHCJIOTHI, OeNKu. Pojib OenKoB B OpraHusme.

[ToHsATHE O BBICOKOMOJEKYJIISIPHBIX BemecTBax. CTPyKTypa MOJIMMEPOB: MOHOMED,
NIOJINMED, CTPYKTYPHOE 3BEHO, CTENEHD Nonumepu3anuu. [lonmatuien,
HIOJIATIPONIUJIIEH, TTOJIMBUHWIXJIOPUL.

KanennapHo- rematndeckoe mianupoBanue xumus ®I'OC 8 kmacc

OcHOBHBIE MOHATUS XUMUU(YPOBEHb aTOMHO-
MOJIEKYJISIPHBIX ITPEACTABICHUI

I. IlepBoHayaibHbIe XUMUYECKUE TOHATUA | 20

(20 u.)
1 [Ipeamer xumuun, XumMus Kak 4acThb 1
ecTecTBO3HaHMs. BemiecTBa U MX CBOMCTBA
2 Metoabpl mO3HAHUS B XUMUH 1
3 [TpakTuueckast padota Nel. |

[Tpuemsr Ge3omacHoO paboTHI C
obopynoBaHueM u BemecTBaMu. CTpoeHue

IJIaMEHU

4 UucTeie BENIECTBA U CMECH.

5 [IpakTuueckas padota Ne 2. Ouuctka
3arpsAI3HEHHOM NTOBAPEHHOU COJIH

6 DU3NUECKUE U XUMUYECKUE SIBJICHHUS. |
XHUMUYECKUE PEAKIIUH

7 ATOMBI, MOJICKYJIbI U MOHBI 1

8 BemecrBa MonekyIsspHOro 1 1
HEMOJIEKYJISIPHOTO CTPOCHUS

9 [IpocTeie U cloxHbBIE BemecTBa. XumMuueckue | 1
3J€MEHTHI. MeTasuibl U HEMETAILIbI.

10 SA3bIK XUMUU .3HAKH XUMUYECKUX AJIEMEHTOB. | 1
OtHOcHUTENBHASI AaTOMHAs Macca.

11 3aKOH MOCTOSTHCTBA COCTABA BEIIECTB |

12 Xumuueckue hopmynbl. OTHOCUTENbHAS




MOJIEKYJIIpHAsi Macca.

13 MaccoBas 10J1s1 XUMHUYECKOT0 DJIEMEHTA B
COCJIMHEHUHU.

14 BaneHTHOCTh XUMUYECKHX 3JIEMEHTOB.
OrnpeneneHne BAIGHTHOCTH 3JIEMEHTOB 110
dbopmysiaMm OMHAPHBIX COCTMHEHUH.

15 CocraBneHue XuMH4EeCKUX PopMyI1 OMHAPHBIX
COEMHEHUH 10 BAJICHTHOCTH.

16 ATOMHO-MOJIEKYJISIPHOE YUYE€HHE. 3aKOH
COXpaHEHMsI MaCChl BEIIECTB.

17 XUMHUYECKUE YPABHEHMUS.

18 TUIbl XUMUYECKUX PEAKIIUN.

19 [ToBTOpenue u 06001IEHHE 11O TEME
«ITepBoHavaIbHBIE XUMUYECKHUE MTOHSITUS

20 Kontponeshas padora Nel mo reme:
«lTepBoHavaJIbHBIE XUMHYECKUE TTOHITHUS.
II. Kucnopon (54.).

21 AHanm3 KOHTpoJIbHOU paboThl. Kucmopos, ero
oO1rast XapakTepuCTUKa, HAXOXK/ICHUE B
IPUPOJIE U TTOTYUYEHUE.

22 XUMHUYECKHE CBOMCTBA KUCTOPOIa. OKCUIBI.
[Ipumenenue. KpyroBopot Kuciiopoja B
pUpOJIE.

23 [Ipaktuueckast padora Ne3. ITonyyenue u
CBOMCTBA KHCJIOPOJIA.

24 O30H. AnoTponus KUCI0poaa

25 Bosnyx u ero cocras. 3amura armochepHOro
BO3/1yXa OT 3arpsi3HEHUN
I11. Bonopon (34.).

26 Bonopon, ero oGmas xapakTepucTuka,
HAaxXO0XKJICHHE B IPUPOAE, ITOTYUEHUE

27 CBolicTBa ¥ IPUMEHEHHUE BOJOPOIA.

28 [Tonydyenne BOAOpOJa U N3YUEHUE €TO
cBoiicTB. [IpakTrueckas pabora Ne 4
IV. Bona. PactBopsl. (74.)

29 Bona. Metoap! onpeneneHust cocraBa
BOJIbl — aHaIM3 U cuHTE3. Bona B npupone

U CO0COOBI €€ OYUCTKH. A3panus BOAbI

30 du3znyeckre 1 XUMHUUECKHUE CBOMCTBA BOJLI.
IIpuMeHeHune BoIbI

31 Bona — pactBopurens. PacTBopsl.
HacplmienHbie U HeHACHIIIEHHBIE PACTBOPBI.

PacTBOpMOCTH BEIIECTB B BOJIE
32 MaccoBas 10Ji1 paCTBOPEHHOTO BEIIECTBA




33 [IpakTuueckas padora 5. [IpuroroBnenue |
pPacTBOPOB COJIEN C ONMPEACTEHHON
MacCOBOM JI0JIEW pacTBOPEHHOTO BEILIECTBA

34 [ToBTOpEeHUe 1 0600IIEHHE O TEMaM 1

«Kucnopon», «Bonopon» u «Bopna.
PacTBOpBI»

35 KonTtponsnas pabora mo remam 1
«Kucnopon», «Bogopon», «Bona. PactBopsn»
KOJIMYECTBEHHBIE OTHOILIEHUA B 5
XUMHU (5 1)

36 Mosps — eauHHIIa KOJIMYECTBA BEIleCTBa. 1
MoussipHas Macca

37 BrrunciieHns 10 XMUMUYECKUM YPABHEHUSM |

38 3akoH ABoraapo. MonspHblil 00bEM ra3oB 1

39 OTHOCHUTENbHAS MIOTHOCTh ra30B 1

40 OOBEMHBIC OTHOIIICHUS Ta30B |

IIPU XUMUYECKUX PEaKIUAX
OCHOBHBIE KJIACCBI 14
HEOPI' AHUYECKUX COEJIMHEHNM (11
4)

41 Okcupsl 1

42 Okcupsl 1

43 I'mapokcuasl. OCHOBaHUS. |

44 XUMHUUYECKHE CBOMCTBA OCHOBAHUM. |

45 AMbOTEpHBIC OKCUIBI U THIPOKCHIBI 1

46 Kucnotsl 1

47 XUMHUYECKHE CBOMCTBA KUCIIOT |

48 Comu.Knaccudukarus 1

49 Conun. XuMH4ecKue CBOMCTBa |

50 ['eHeTnyeckas CBsI3b MEXAY KJlacCaMU 1

51 [TosTopenue Tembl. OCHOBHBIE KJIACCBI |
HEOPI' AHMYECKUX COEJUHEHNN

52 Kontponbhnas padota Ne3. OcHoBHBIE Ki1acchl | 1
HEOPraHUYECKUX COCTMHEHUMN.

53 [Tpaktrueckast pabora Ne6. Peakiius oOmeHa |

54 [IpakTuueckas padora Ne7. Pemienue |
AKCIEPUMEHTAIIbHBIX 33724 110 TEME
«OCHOBHBIE KJIACCHI HEOPTaHUYECKUX
COCIMHECHUI.

MEPUOJUYECKUI 3AKOH 8
AN.MEHAEJEEBA U ITEPUOJINYECKAS
CUCTEMA. CTPOEHUE ATOMA - 7u.
55 Knaccudukarus XUuMUYECKUX 2JIEMEHTOB. |
56 ITepuonnueckuii 3akon J[.11.MeHeneena. 1




[lepuoanueckas Tabyvia XUMHUYECKUX
3JIEMEHTOB.

57 CtpoeHnue aToma

58 Pacnpenenenue 31eKTpOHOB 110
SHEPreTUYECKUM YPOBHSM

59 3HavYeHne NepuoanYecKoro 3akoHa JKu3Hp u
nestenbHOCTh J[.M.Menpaeneena.

61 [ToBTOpEHUE TEMBI

62 Kontponsnas padora Ned. CtpoeHue aToma.
[leproiMueCKUi 3aKOH.
CTPOEHHME BEHIECTBA. XUMHNYECKAA
CBA3b - 8u.

63 DIIEKTPOOTPUIIATENHHOCTh XUMUUYECKUX
3JIEMEHTOB.

64 OcHOBHBIE BUJIbI XUMUUYECKOUN CBSI3U

65 OcCHOBHBIE BUJIBI XUMHYECKOU CBSI3U

66 CTeneHb OKUCIICHUS.

67 OKUCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIINU.

68 [ToBTOpEHUE

69 MIOBTOPEHUE

70 WTOroBpiii KOHTPOJIb




Kanennapuo- temarnueckoe mnanupoanue xumus @I'OC 9 knace
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