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3eneHon0JbcK, 2023
Pabouast mporpamma cocraBiena B coorBerctBuu ¢ ®I'OC OO0 st 8-9xmaccoB OCHOBHOTO

oOuiero o0pa3oBaHus, OCHOBHON 00pa30BaTENbHON MPOTPaMMBI IO MPEAMETY « XUMHS» IS
8-9 ximaccob MBOY «I'mmnazust Nel0 3MP PT», aBTopckoii nporpammsl ['abpuemnsaa O.C.
Conepxxanue y4eOHOro MpeAMeTa CTPOUTCS B COOTBETCTBUM C y4uyeOHUKaMH, Y4COHBIMHU
NOCOOMSIMU U3 YMcia BXOIAUIMX B (eaepalbHbli NepeueHb YUeOHUKOB, PEKOMEHIYEMbIX K
UCIIOJIb30BAHHUIO.

IlosicHuTeNbHAS 3aNMUCKA

JlanHast pabouasi mporpaMMa OpUEHTHpOBaHa Ha ydammxcs 8-9 KilaccoB M cOCTaBieHa Ha

OCHOBE CJIEIYIOLIUX TOKYMEHTOB:

1. ®enepanpHbiM 3ak0oHOM OT 29.12.2012 r. N 273-®3 "O6 obpazoBanuu B Poccuiickoi
Oenepaunn”

2. ®enepadbHBIM TOCYAAPCTBEHHBIM CTaHIApPTOM OCHOBHOTO  0OmIero oOpa3oBaHMS
(ITpukaz MOwuH Nel1897 ot 17.12.2010)

4. llpumepHasi OCHOBHasi oOpa3zoBaTelbHas MporpaMma OCHOBHOTO 00mIero oOpa3oBaHHS

(omoOpena permenueM (deaepaabHOro y4eOHO-METOAUYSCKOr0 OO0BEIUHEHHS IO OOIIeMYy

oOpa3zoBanuto (mpotokoi ot 08.04.2015 r.  Nel/15 B pemakiuu nporokona Nel/20 or

04.02.2020 1.),

5. Ilpumepnast ocHoBHas oOpa3oBaTeibHas MpOrpaMMa OCHOBHOTO OOIIETo 00pa3oBaHUS

(omoOpena pemnieHneM (eaepadbHOT0 Y4eOHO — METOAMYECKOTO OOBEIMHEHHS IO OOIIeMY
oOpa3oBanuto, mpotokoi oT 8 ampens 2015 r. Nel/15),

6. IlpumepHas mporpaMMa 1o y4yeOHBIM IpeaMeraM. XUMHs. 8-9 Kiacchl: MPOEKT.- 2-€
u3n., nopad. M.: IIpocsemienne, 201 1. (CtangapThl BTOPOTO TOKOJIEHUS).

7.ABTOpCKas nporpamma  O.C.I'aGpuensina, coorBeTcTBytomas  deneparpbHoMy
I'ocynapcTBeHHOMY 00pa3oBaTeIbHOMY CTAaHJAPTy OCHOBHOrO  0OIIero oOpa3oBaHHUs M
nornyiieHHass MuHICTepcTBOM o0pa3oBanus u Hayku Poccuiickoit @enepanuu («IIporpamma
OCHOBHOTO 00111er0o 00pa3zoBanus. Xumus. 8-9 Kiacch»)

8. Jlummm YMK mno xumum ans 89 kiaccoB cucCTeMbl Y4eOHUKOB «BepTukamby.
(O.C.T'abpuensa «Xumun» 8 u 9 ximacc. — M.: [Ipocsemienue, 2019).
9. Vuebnsiit mian MBOY «I'umnazust Nel10 3MP PT» na y4eOHbIl roa

PabGouas mporpamma pa3zpaboTaHa € Yy4yeTOM aKTyaJlbHbIX 3aJad BOCHHUTAHMS,
oOy4yeHHs] M pa3BUTUS OOY4YaIOIIMXCS, UX BO3PACTHBIX W WHBIX OCOOEHHOCTEH, a Takxke
yCIIOBUHM, HEOOXOJUMBIX AJI Pa3BUTHS UX JIMYHOCTHBIX U MO3HABATEIbHBIX KAYECTB.

B PabGoueil mporpamme mpeaycCMOTPEHO JAallbHEHIIEE pa3BUTHE BCEX BUJOB
JESITETPHOCTH OO0YYaroIMXCsl, NPEJCTaBIEHHBIX B IporpaMMax HadajJbHOrO OOIIero
oOpa3zoBaHusl.

[lenn xumuveckoro oOpa3oBaHusl B OCHOBHOM IIKOJIE (pOpMynUpyroTCs Ha
HECKOJIbKUX YPOBHSIX: I100aJIbHOM, METANPEIMETHOM, TUYHOCTHOM U MPEAMETHOM, Ha
ypoBHE TpeOOBaHUH K pe3yJibTaTaM OCBOCHHUS COACPHKAHUS IPEIMETHBIX TPOrPAMM.
OcHoBHOe o0miee oOpa3oBaHHMe - BTOpas CTyNMeHb o0OmEero ooOpasoBaHus. OmgHOW U3
BaXHEHIIMX 3a/lady ATOr0 dTara sBIAETCA MOJArOTOBKAa 00y4arouuxcss K OCO3HAaHHOMY U
OTBETCTBEHHOMY BBIOOPY KH3HEHHOTO U PO eCCHOHAIBHOTO myTH. O0ydaronirecs J0HKHBI
HAay4UTbCA CaMOCTOSITEJIbHO CTaBUTh 1L€JIM W ONPEAENATh IyTH HUX JIOCTHXKEHMS,



UCTIOJIB30BaTh MPHUOOPETCHHBIM B IIKOJIE OIBIT ACSITEILHOCTH B pPEajJbHOW JKHU3HH, 3a
paMKamM# y4eOHOTO Ipolecca.
['maBHBIE 11€TM OCHOBHOTO 00111€TO 0Opa30BaHUS COCTOSAT B:

1) ¢opmupoBaHMHM  IIEJIOCTHOIO  TPEACTABICHHS O MHpE, OCHOBAaHHOTO  Ha
MPUOOPETEHHBIX 3HAHUSIX, YMEHUSAX U CIIOCO0AX IEATEIbHOCTH;

2) nproOpeTeHHH OIbITa Pa3HOOOPa3HOH JIEATEILHOCTH, IIO3HAHUS U CAMOITO3HAHUS;

3) mOArOTOBKE K  OCYIIECTBJICHUIO  OCO3HAHHOTO  BbIOOpa  WMHIUBHIYAIBHOM
00pazoBaTeIbHON WK TPOPECCHOHATEHON TPACKTOPHH.
Bonbuioil Bkiag B JOCTHKEHUE TJIABHBIX II€JIEW OCHOBHOIO OOIIEro 0Opa3oBaHUs

BHOCUT U3YUYCHUC XNMUMU. KOTOpO@ IIPpU3BaHO 00eCIIeYnTh:

1) dbopMHpOBaHHE CHUCTEMbl XHMHUYCCKHX 3HAHMA KaK KOMIIOHEHTa €CTECTBEHHO-
HAy4YHOU KapTHUHBI MUPA;

2) pa3BUTHE JIMYHOCTH OOYYAIOMIMXCS, WX WHTCIUICKTYallbHOE ¥ HPAaBCTBEHHOEC
COBEpLICHCTBOBaHUE, (POPMUPOBAHHE y HUX TyYMAaHUCTHYECKHX OTHOUIEHHH U
HKOJIOTHYECKH 11eTIeCO00Pa3HOTO MOBEICHUS B OBITY M TPYIOBOM NI TEIHHOCTH;

3) BBIPaOOTKY MOHUMaHHs OOIIECTBEHHOW MOTPEOHOCTH B PAa3BUTHH XUMHUH, a TaKKeE
dbopMupoBaHUE OTHOIICHUS K XHUMHH KaK K BO3MOXHOW oOmactu Oynymiei
MIPAKTUYECKOU IeITENIbHOCTH;

4) dbopmupoBaHHE YMEHHI 0€30MaCHOTO OOpAaIICHHSI ¢ BEIISCTBAMH, UCIIOIb3YEMbIMHU B
IMOBCEIHEBHOM KU3HU.

HensiMu M3y4eHUsI XUMUN B OCHOBHOM IIKOJIE SIBJISFOTCS:

1) dopmupoBanue y 00ydaromUXCcs YMEHUS BUACTh M IIOHUMATh IIEGHHOCTh 0Opa30BaHUs,
3HAYUMOCTh XHUMHUYECKOTO 3HAHUS i1 KaXJOro YeJOBeKa HE3aBHUCHUMO OT €ro
npo¢eCCHOHANBHOMN NesTeNbHOCTH; YMEHHS pa3inyaTh (aKkThl U OLEHKU, CPAaBHUBATh
OLICHOYHBIE BBIBOJIbI, BUJETh UX CBS3b C KPUTEPUSMHU OLIEHOK U CBSI3b KPUTEPUEB C
OTpeZIeNIEHHO CUCTEMON LIEHHOCTE!, (POpMyITupoBaTh U 0OOCHOBBIBATH COOCTBEHHYIO
MO3UILHIO;

2) ¢opmupoBaHHe y 00yJaIOUIMXCS IEJIOCTHOTO MPEJCTABICHNS O MUPE U POJIM XHMUU B
CO3JIaHMHM COBPEMEHHON €CTECTBEHHO-HAyYHON KapTHHbI MHUpA; YMEHUS OOBACHATH
00BEKTHI U MPOIECCH OKPYXKAIOIIECH ACHCTBUTEIBHOCTH — MPUPOIHON, COLMAIBHOM,
KYyJIbTYPHOU, TEXHUUECKON CPEJIbl, UCIIONIb3YsI 111 3TOI0 XMMUYECKUE 3HAHUS;

3) mpuobOpeTeHHEe OOYYAIONIMMHUCS OIBITa Pa3HOOOPa3HOW JAEATEIBHOCTH, MO3HAHHUS U
CaMOIIO3HAHUS; KJIIOYEBBIX HABBIKOB (KJIIOYEBBIX KOMIIETEHTHOCTEN), HMEIOIINX
YHHUBEPCAJIbHOE 3HAYEHUE JUIS PA3IMYHBIX BHUJIOB JEATEIBHOCTU: PELIECHUS MpolieMm,
NPUHATHUS PEUICHUH, TOUCKA, aHAIM3a U 00padOTKH MH(OPMALIMU, KOMMYHHKATHBHBIX
HABBIKOB, HaBBIKOB W3MEpPEHUM, COTpYyJIHUYECTBa, O€30MacHOr0 oOpalleHus ¢
BEIIIECTBAMU B NTOBCEHEBHOM KU3HU.

OCHOBHBIMM HIeSIMH Y4EOHOTO MpeaMeTa XUMHUS SBIISIOTCS:

O MaTepuajgbHOE €AUHCTBO BEILIECTB €CTECTBEHHOI'O MUPA, UX T€HETUYECKAs CBS3b;

O MPUYMHHO-CIICICTBEHHBIE CBA3U MEXIY COCTaBOM, CTPOCHHEM, CBOMCTBAMH,
IIOJIy4YEHUEM U IPUMEHEHUEM BEILECTB;

O MO3HABAEMOCTh BEILIECTB M 3aKOHOMEPHOCTEN IPOTEKAHUS XUMUUYECKUX PEaKIUi;

O 00BACHSAIOLIAS U IPOTrHO3UPYIOLIAs POJIb TEOPETUUECKUX 3HAHUMN IS
(aKTOIOrM4eCcKOro MaTepuaia XuMUHI 3JIEMEHTOB;

O KOHKpPETHOE€ XHMHUYECKOE COCIUHEHME KAK 3BEHO B HEIPEPbIBHOW LeNu
IIPEBpAlICHUN BEIIECTB, YYaCTBYIOIIEE B KPYrOBOPOTE XWUMHUYECKHUX DJIEMEHTOB U
XUMHUYECKOU IBOJIFOLINM;



O 00BEKTUBHOCTH U TTO3HABAEMOCTh 3aKOHOB MPUPO/Ibl; 3HAHUE 3aKOHOB XUMHHU
MO3BOJISIET YIPABJISTH XUMUYECKUMH MPEBPALLICHUSIMHU BEIIECTB, HAXOAUTh SKOJIOTUYECKU
0e30MmacHbIe CIOCOOBI IPOU3BOJICTBA U OXPAHBI OKPYKAIOLIEH CpE/Ibl OT 3arpsA3HEHMS;

O B3aMMOCBSI3aHHOCTb HayKH U MPAKTHKHU; TPeOOBaHUS MPAKTHUKU — JIBUKYILAS CHIIA
Pa3BUTHUS HaYKH, YCIIEXU MPAKTUKU OOYCIOBJICHBI JTOCTHKEHUSIMH HAYKHU;

O pa3BUTHE XHUMHYECKOM HAyKM U XHUMHU3AIMUS HApPOJHOTO XO3SUCTBA CIyXaT
MHTEpecaM ueJioBeKa U OOIIecTBa B 1IEJI0OM, UMEIOT T'YMaHUCTHUECKHUI XapaKTep W MPU3BaHbI
CIIOCOOCTBOBATh PELIEHUIO TTI00aJbHBIX IPOOIEM COBPEMEHHOCTH.

OTH UJIEU PEATU3YIOTCS IIyTEM JTOCTHUKEHHUS CIEIYIOIIUX LEeH:

dbopMUpOBaHHE y yYalIUXCsl XUMHUYECKONW KapTHUHBI MHUpa KaK OPraHMYECKOW YacTH
€ro 1EJIOCTHOM €CTECTBEHHO-HAYYHOU KapTUHBI;

pa3BUTUE TIO3HABATEIIbHBIX HMHTEPECOB, HWHTEIUIEKTYalbHbIX W  TBOPUYECKUX
CIIOCOOHOCTEH ydYalluxcsi B IMpOIlecce M3YYeHHUS UMU XMMUYECKOM HayKd M ee BKJIaJa B
COBPEMEHHBIN HAy4YHO-TEXHUYECKHUN IPOTpecce;

dbopMupoBaHHe Ba)XKHEHIIMX JIOTHYECKUX OIEepaliii MbIIUICHUs (aHalu3, CHUHTE3,
0000111eHue, KOHKPETU3allysl, CpaBHEHUE U Jp.) B IPOLECCE MO3HAHUS CUCTEMbI BayKHEHIITNX
TIOHATHUH, 3aKOHOB M TEOPHI O COCTaBE, CTPOCHHH M CBOMCTBAX XMMHUUYECKUX BEIIECTB;

BOCIIUTaHHE YOEKIEHHOCTH B TOM, YTO MPUMEHEHHE MOJTYyYECHHBIX 3HAHUW U YMECHHM
M0 XUMUU SIBISIETCS O0OBEKTUBHON HEOOXOIUMOCTBIO JJIsi 0€30MacHOM paboThHI ¢ BEIIECTBAMU
Y MaTepuajgaMu B ObITY U Ha IPOU3BO/JICTBE;

MPOCKTUPOBAHUE U pealu3alusi BBIIMYCKHUKAMU OCHOBHOM IIKOJBI  JIUYHOM
o0pa3oBaTeNbHOM TpaeKTOpUU: BBIOOp mnpoduis oO0ydeHHs B CTaplied IIKOJe WIH
po(eCCHOHAIBHOTO 00Pa30BaTEILHOTO YUPEKICHHS;

OBJIaJICHUE KJTFOYEBbIMU KOMITETCHIUSMHU (yuebHO-TT03HABATEIbHBIMU,
WH()OPMaIIMOHHBIMHU, IIEHHOCTHO-CMBICIIOBBIMH, KOMMYHUKATHUBHBIMU).

OCHOBHBIMM 3aJaYaMM JJI1 OCBOCHHSI 0230BOTO YPOBHS XHUMHH 32 9 KI1acc SBISIOTCS:

- 3HAKOMCTBO WM Pa3BUTHUE CBEICHUM O CBOMCTBAax KJIACCOB BEIIECTB — METAJLIOB U
HEMETAJJIOB (IIEOYHBIX U IIEJIOYHO3EMENbHBIX METAJUIOB, TAJIOTEHOB M MHOTHUX IPYTUX
HEMETAJJIOB).

- paclIUpEeHHE NPEACTABICHUN O CBOMCTBaX BaXXHbIX B HAapOJHOXO35HMCTBEHHOM
OTHOIIICHUE BEIIECTB.

- yriyOJieHHWE 3HaHMM O 3aKOHOMEPHOCTSX IMPOTEKAaHUS peakiuid U HX
KJIacCU(UKAIIHH.

JlocTkeHue TIOCTABJICHHBIX II€JIeW W 3aj7]a4, YCIEIIHOE OBJAJCHHE YYEOHBIM
COJIep’)KaHUEM TPEMETA MIPEIOIAraloT UCIIOIh30BAaHUE PA3HOOOPA3HBIX CPEACTB U METO/IOB
oOyuyeHusi. OCHOBHBIE METOJIbI OOYYEHHS OCHOBAaHBl HAa CHUCTEMHO - JESTEIbHOCTHOM
MOAXOJE: METOJI MPOEKTOB U HUCCIEAOBaHUM, METOJIMKA MPOOJIEMHOTO W Pa3BUBAIOIIETO
oOyueHus, pednexkcuBHble MeToAbl. Ocoboe 3HaueHHe MPUOOPETAIOT METOMABI JTUYHOCTHO-
OPUCHTHPOBAHHOTO  OOYYCHHS,  IIOMOTAIOIIME  PACKPHITUIO U KOHKPETU3AIUHU
paccMaTpUBAaEMbIX TIOHSTHIA U TTOJOXKEHUH, CBSI3M 000OMEHHBIX 3HAHUN MPEMETA C JINYHBIM
COLIMAJIbHBIM OIBITOM.

OO0mas xapakTepuCcTHKA Y4e0HOTr0 MpeaAMeTa XuMHs

B cootBercTBUM ¢ DenepanbHBIM TOCYAapCTBEHHBIM 00pa30BaTEIbHBIM CTAaHAAPTOM
OCHOBHOT0 00111eT0 00pa30BaHUs ydalluecs: OBJIAAI0T TAKMMU [MO3HABATEIbHBIMU YUYEOHBIMU
NEHUCTBUSIMHU, KaK yMeHHE (HOPMYIHPOBATH MPOOIEMY M THUIIOTE3Y, CTAaBUTh LEIH U 33J1a4H,



CTPOUTH IUIAHBl JOCTWKEHHUS LEINEe W peleHUs TIOCTaBICHHBIX 3a7ad, IPOBOJUTH
JKCIIEPUMEHT M Ha €r0 OCHOBE JENaTh BBIBOABI M YMO3AKIIOYEHUS, NPEACTABIATH UX U
OTCTaMBaTh CBOI0 TOYKY 3pEHHUS. Ydalluecs  OBJAJCIOT IPUEMaMH, CBA3aHHBIMU C
OINpEJICIICHNEM TOHATHI: OTpaHUYMBATh HX, ONMCBIBATH, XapaKT€pU30BaTb M CPaBHUBATb.
[Ipn wn3yyeHUM XMMHUU B OCHOBHOH WIKOJIE yYalllUeCs OBJIAJCIOT YUYEOHBIMU JIEUCTBUAMM,
MO3BOJIIOIIMMU MM JIOCTUYb  JIMYHOCTHBIX, MPEIMETHBIX M  METalpeIMETHBIX
oOpa3oBaTeNbHbIX  pe3yabTaToB. (OCOOEHHOCTH coAepKaHus OOy4YeHHMsT XUMHUH B
OCHOBHOMH IIKOJ€ OOYyCIOBJIEHbl CHEUU(UKON XUMHM KaK HayKM U IOCTaBJICHHBIMU
3amayamu. OCHOBHBIMU MpoOJeEMaMH XHMHH SIBIISIFOTCS H3Y4YEHHME COCTaBa U CTPOCHUS
BELIECTB, 3aBUCHMOCTHM HUX CBOWMCTB OT CTPOEHHS, IIOJIYYEHHE BEILIECTB C 3aJaHHBIMU
CBOICTBaMH, UCCIIEA0BAHNE 3aKOHOMEPHOCTEN XMMMUYECKMX PEaKUMd W IyTeH yIpaBiCHUs
VMU B [IEJISIX [TOJTYYEHHUsI BEUIECTB, MaTEPUAJIOB, SJHEPTUH.

3HAUUTEIBHOE MECTO B COJIEP)KAHUM Kypca OTBOJUTCS XMMHUYECKOMY 3KCIEPUMEHTY.
OH 1no3BoJseT cPOpMHUPOBATh Y YHaILIUXCS CIIELUANIbHBIE NPEJIMETHBIE YMEHUs padoTath ¢
XUMHYECKMMH BELIECTBAMH, BBIIOJHATH IMPOCTBIE XWUMUYECKHUE OIBITHI, HAy4HUTh MX
0€30MacHOMY M 3KOJOTMYECKHM T'paMOTHOMY OOpalleHHIO C BEIIeCTBAMH B OBITY U Ha
IIPOU3BOJICTBE.

Mecto yueOHOro npeamera «XumMus» B 0a3MCHOM IIaHeE.

VYueOnsiil npeamet "Xumus" npeaMeTHON 0071acTH €CTECTBEHHO - HAyYHbIE MTPEIMETHI
BXOJIUT B 00s13aTeNbHYI0 YacTh ydyeOHoro rmana MBOY "I'mmnazus NelO0 3MP PT". Ha
YPOBHE OCHOBHOTO o001iero oOpa3oBaHus yueOHOMY mnpeamery "Xumus" ydeOHBINH IUIaH
TMMHa3uMd OTBOAMT 138 yueOHbIX yacoB. YueOHOE colepaHHe Kypca XMMHU BKIIIOYAET:
Xumus. 8 knacc. 704, 249 B Hemen0; XuMud. 9 kiacc. 68 4, 29 B HEACITIO

B yueOHOM mpouecce UCHONB3YIOTCS HMH(POPMALMOHHO- KOMMYHUKAIlMOHHBIE

texHonorun (MKT). dopmbl opraHuszanuu 3aHATUN: MpaKTUYECKOEe 3aHATHE, ydeOHas
SKCKYpCUSl; UHAUBHUyalIbHAs, TAPHAS U TPYIIOBasi OpPMbI O0yUESHHS.

Metonsl 0oOydeHHMs: WIUIIOCTPATUBHBIN, PpPENpPONYKTUBHBIM, METOJA MNPOOIEMHOTO
M3JI0KEHHUSI, IBpUCTHYECKas Oecesia, MO3TOBOM IITYpM, METO]T IPOEKTOB.

CpenctBa 00ydeHHs: CXEMbl, TaOJMIBI, JUarpamMMmbl, aJrOPUTMBbI, OIOPHBIE
KOHCIEKThI, TeCThl, JOP.

B PaGoueii mporpamMmmMe mpeaycMOTpeHBl BBOAHBIE M MOBTOPUTEIHHO-0000IIAOIINE
YPOKH, KOTOpbIE CIIOCOOCTBYIOT aKTHUBU3ALUU Y4YeOHOM JESATENbHOCTH IIKOJIbHUKOB,
(GOpMHUPOBaHUIO Yy HHUX LEJIOCTHBIX TMpeACTaBleHUd. B  KaleHgapHO-TeMaTHUYeCKOM
TUTAHUPOBAHUU  yYYUTHIBAETCS BO3MOXKHOCTH HCIIOJIb30BaHUSI YPOKOB OOOOUICHHS W
3aKperyieHus] yueOHOro MaTepHaiia.

PaGowass mporpamma mpemycMaTpuBaceT CIEAYIONIHEe (OPMBI MPOMEKYTOUYHOU W
UTOTOBOM aTTeCTalMu: TECTHPOBAHUE, CAMOCTOSITENIbHbIE pPabOThI, 00OOIIAOUINE YPOKH,
KOHTPOJIbHBIE PA0OTHI, PPOHTATBHBIN ONPOC, 3aUETHI.

KJ1acc KonunuectBo Hroro B rox YpoBeHb YMK
4acoB 1o o0yueHHs
yueOHOMY
IUIAHY
8 2 70 0a30BbIi 0. C.
lMabpuensin
Xumus
N3naTenbcTBO
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WUTOTO 4 138

I[lnanupyemble npeaMeTHBIE Pe3yJIbTATHI OCBOEHHSI 00Pa30BaTeIbHOM
NporpaMMbl 0 XUMHH

JlesitennbHOCT 00pa30BATEIBHOTO YUPEXKIEHHS 00I1Iero 00pa3oBaHusi B O0yUYEHUH XUMUU
HaIpaBJIieHa Ha TOCTH)KEHUE 00YJAIOIIUMUCS CISIYIOMNX JJMYHOCTHBIX Pe3yJ/bTATOB:

1) B IICHHOCTHO-OPHUEHTALIMOHHON cdepe - YyBCTBO TOPAOCTH 3a POCCHHCKYIO
XUMHYECKYIO HayKy, TYMaHU3M, OTHOLIEHUE K TPYAy, LEICYyCTPEMIEHHOCTh, CAMOKOHTPOJIb
Y CaMOOLIEHKA;

2) B TpymoBOi cdepe - TOTOBHOCTh K OCO3HAHHOMY BBIOOpY JaJIbHEHIICH
00pa3oBaTebHOI TPaeKTOPHH;

3)B mo3HaBaTENbHON (KOTHUTHBHOW,MHTEIICKTYAIbHOW) cepe —MOTUBAIHS yICHUS,

YMEHHUE YIIPaBISATh CBOCH MO3HABATEIbHON JEATETLHOCTHIO.

IIpenmeTHbIe pe3yJbTaThl H3Y4eHHsI Y4eOHOro npeaMera "Xumus' oTpaxkaor:

1) dopmupoBanue MepBOHAYATBHBIX CHCTEMATHU3UPOBAHHBIX MPEJACTABICHUN O
BEILIECTBAaX, WX MPEBPAIICHUSIX U MPAKTHUYECKOM MPUMEHEHUHU; OBJAJCHUE MOHATUWHBIM
anmnapaToM M CUMBOJIMYECKUM S3bIKOM XHUMUU;

2) oco3HaHUe OOBEKTUBHOM 3HAYMMOCTH OCHOB XUMUYECKOW HayKH KaK 00JacTH
COBPEMEHHOTO €CTECTBO3HAHUS, XUMUYECKUX MPEBpAICHUN HEOPraHUYeCKUX U
OPTaHWYECKUX BEIIECTB KAK OCHOBbI MHOTMX SIBJICHUN XUBOW U HEXKUBOW IMPUPOJIbI,
yIIIyOJICHHE TPECTABICHUN O MaTepUaIbHOM €IHMHCTBE MUPA;

3) oBiaJeHUE OCHOBAMHU XMMHYECKON TPaMOTHOCTH: CIOCOOHOCTHIO aHAJIM3UPOBATh U
O00BEKTUBHO OIICHUBATH JKU3HEHHBIC CUTYAIIUH, CBI3aHHBIC C XUMHEH, HaBBIKAMU
0e30macHOro 00paIleHHsI C BEIIECTBAMHU, UCIIOIB3yEMbIMU B TTOBCEIHEBHON KU3HU; YMECHHUEM
aHAJIM3UPOBATh U TIJIAHUPOBATh DKOJOTHYECKH O€30MacHOE TMOBEJICHHUE B IEIAX
COXPaHEHHUsI 3J0POBbS U OKPYKAIOLIEH Cpebl;

4) popMupoBaHHE YMEHHUM YCTAaHABIMUBATh CBSA3U MEXAY pEaibHO HAOII0/1aeMBIMU
XUMUYECKUMU SIBIICHUSIMU U TIPOLIECCAMU, TPOUCXOISIIIUMHU B MUKPOMHUPE, OOBSICHATh
MPUYKMHBI MHOTOOOpAa3usl BEIIECTB, 3aBHCHMOCTh MX CBOMCTB OT COCTaBa M CTPOCHHUS, a
TaK)Ke 3aBUCUMOCTh MPUMEHEHUS BEIIECTB OT UX CBOMCTB;

5) npuoOpeTeHue OrbITa UCTIOIb30BaAHUS PA3TUYHBIX METO/I0B U3YUYEHUS BEIICCTB:
HaOII0JIEHUS 32 MX TPEBpAlIEHUSIMH MPU MPOBEACHUN HECIOXKHBIX XUMHYECKUX
HKCIIEPUMEHTOB C UCIOJIb30BAHUEM JITAO0OPATOPHOTO 000PYIOBaHUS U TPUOOPOB;

6) dopmupoBaHue MpEACTABICHUN O 3HAYCHWUW XUMUYECKOW HAYKH B PEIICHUH COBPEMEHHBIX
JKOJIOTHYECKUX MpOoOJieM, B TOM 4YHCJI€ B MPEAOTBPAIICHUA TEXHOTEHHBIX M JKOJOTHYECKUX
KatacTpod.



Ne IIpenmeTHble pe3yJIbTaThbl 0CBOCHHS y4eOHOI0 MpeaMera Komuue | ITpumepHsbie
TEMBI CTBO KJIaCChI
JeT Ha
OCBOCH
ue
BbInyCKHUK HAYYHTCS
1 XapaKkTepu30BaTh OCHOBHBIE METOBI IIO3HAHUS: HAOIIO/ICHHUE, 1 8
U3MEpEHHE, ONMCAHNE, YIKCIIEPUMEHT
1 OnwuceIBaTh CBOMCTBA TBEPABIX, )KUIKUX, Ta3000pa3HbIX BEIIECTB, 2 8-9
BBIJICIISISL UX CYHIECTBEHHBIC IPU3HAKH
1 PackpbIBaTh CMBICII OCHOBHBIX XMMHUYECKHUX MOHSATUI: «aTOM, 2 8-9
«MOJIEKYIIay, «XUMHUYECKHH IIEMEHT», «IIPOCTOE BEIIECTBOY, «CIOKHOE
BEIIECTBOY, «BAICHTHOCTHY, «XUMUYECKasl PEAKIIUs», UCTIONb3YS
3HAKOBYIO CHCTEMY XUMHH
1 PackppIBaTh CMBICIT 3aKOHOB COXPaHEHUSI MAacChl BEIIECTB, MOCTOSTHCTBa | 1 8
COCTaBa, aTOMHO — MOJICKYJISIDHOH TEOpHHU
1 Pasznnuars xumudeckue u (pu3NUECKue IBICHUS 1 8
1 Ha3zpiBaTh XMMHUYECKHE DIIEMEHTHI 1 8
1 OmnpenensTh COCTaB BENIECTBA MO UX GopMmyaam 2 8-9
1 OmnpenensiTh BAJCHTHOCTh aTOMA DJIEMEHTA B COSAMHEHUSIX 2 8-9
1 Onpenensarb TUI XUMAYECKUX PEaKIIHil 2 8-9
1 OnpenensiTb NPU3HAKU U YCIIOBHS IPOTEKAHUSI XUMUYECKUX PeaKuil 2 8-9
1 CoctaBnarh Gpopmysbl OMHAPHBIX COSTMHEHHM 2 8-9
1 CocTaBiaTh ypaBHEHUS XUMHUECKUX peaKIui 2 8-9
1 CobmoiaTh mpaBuia 6e30macHoi paboThl IPH MTPOBEACHUH HAOIOACHUN | 2 8-9
U OIIBITOB
1 ITonmp30BaThCs 1a00paTOpHBIM 000PYTIOBAHUEM H MTOCYIOM 2 8-9
1 BBIUUCIIATE OTHOCUTENBHYIO MOJIEKYIISIPHYIO U MOJISIPHYIO MaccChl 1 8
BEIIECTB, MACCOBYIO JIOJIF0 XUMHUYECKOTO dJIEMEHTA 110 (OopMyIIe
COEMHEHUS
1 BbIauciaTe KoM4ecTBa WM Maccy BEIIECTBA MO KOJIMYECTBY BEIIeCTBa | 2 8-9
WJIM Macce peareHTOB WM MPOAYKTOB PEaKIIUU
2 XapakTepru30BaTh PU3NUECKUE U XUMUIECKHE CBOWCTBA MPOCTHIX 1 8
BEIIECTB: KUCJIOPOJIa M BOAOPOA
2 [Tomy4ats, coOMpaTh, pacro3HaBaTh U U3y4aTh XUMUIECKHE CBOWCTBA 1 8
KHUCJIOPOJAA U BOJOPOAA
2 PackpbiBaTh cMbICI 3aKOHAa ABOTapo 1 8
2 PackpbIiBaTh CMBICI TOHATHH «TeTI0BON 3 (HEKT peakuiiy, «MospHbeiii | 1 8
00BEM»
2 BBIMHCIATE IO XUMHYECKUM YPaBHEHUSAM 00BEM OJTHOTO U3 MPOJTYKTOB 2 8-9
peaKIMy 0 Macce UCXOTHOTO BEIIEeCTBa
3 XapakTepr30BaTh XMMHUYECKHE CBOMCTBA BOJIBI 1 8
3 PackpbIBaTh CMBICH MOHSTHS «PACTBOP», BEIUUCIIATH MAaCCOBYIO JOJIO 1 8
BEIIECTBA B paCTBOPE, TOTOBUTH PACTBOPEI C ONIPENEIEHHON MacCOBOU
JI0JIEN paCTBOPEHHOIO BENIECTBA
4 Ha3eiBaTh coeIMHEHUS H3YYEHHBIX KJIACCOB HEOPTAaHNYECKUX BEIIECTB, 2 8-9
COCTABIISATh X (POPMYIIbI, OTPEAEIATh MPUHAICKHOCTD BEIIECTB K
OIPENIEIIEHHOMY KJIACCY
4 XapakTepu3oBaTh GU3NUECKUE U XUMUYECKHE CBOMCTBA OCHOBHBIX 2 8-9
KJIACCOB HEOPTaHMYECKHUX BEIIECTB: OKCHJIOB, KUCIIOT, OCHOBAHUI, CONer
4 [IpoBOAUTH OMBITHI, MTOATBEPIKIAIONINE XUMUIECKHUE CBOMCTBA 2 8-9
M3YYEHHBIX KJIACCOB BEIIECTB
4 Pacmo3HaBaTh ONBITHBIM ITYTEM PAacTBOPHI KUCJIOT U MIEIOYEH 110 2 8-9




HN3MCHCHHUIO OKPACKU MHAWKATOPA

4 XapakTepru30BaTh B3aMMOCBSI3b MKy KJIacCaMU HEOPTaHUYECKUX 2 8-9
COCTUHCHUI

5 PackpeiBath cmbich [lepuognyeckoro 3akona Jl. 1. Menneneesa 1 8

5 OOBsCHATH (HU3UYECKHIA CMBICI TIOPSIIKOBOTO HOMEpa, HOMEpOB Tpymnmnel | 1 8
U nepuojia B nepuoauueckoit cucreme JI. U Mengeneera

5 OOBACHATH 3aKOHOMEPHOCTH U3MEHEHHUSI CTPOCHUS aTOMOB, CBOIMCTB 1 8
AJIEMEHTOB B IIpeJiesiaX MaJIbIX MIEPUOIOB ¥ TIIaBHBIX IMOATPYIIIT

5 XapakTepu3oBaTb XUMHUYECKHE IEMEHTHI (11epBbIX 20) Ha OCHOBE UX 1 8
nojoxxeHus B [lepuoanyeckoii cucreme sanementoB . 1. Menpaeneena u
CTPOCHHS X aTOMOB

5 CocCTaBIsATh CXEMbI CTPOSHUST aTOMOB TIEpBBIX 20 DJIEMEHTOB 2 8-9
[Tepronueckoi CUCTEMBI

6 PackpbIBaTh CMBICII HOHSTHI: «XUMUYECKAs CBA3bY, 2 8-9
«QIEKTPOOTPULIATEITLHOCTDY, «CTECIIEHb OKUCIICHUS

6 XapakTepu30BaTh 3aBUCUMOCTh 3aBUCHMOCTH (DU3MYECKUX CBOMCTB 2 8-9
BEILIECTB OT THIIA KPUCTAIUIMUECKON PEIIETKH

6 N300pakaTh 3J€KTPOHHO —MOHHBIE ()OPMYIIBI BELIECTB, 00pa30BaHHBIX 2 8-9
XUMUYECKUMHM CBSI3SIMH Pa3HOTO BUA

6 Ornpenenarb CTeeHb OKUCICHHUS aTOMa JIEMEHTa B XUMUYECKOM 2 8-9
COeIMHEHUH

7 PackpbIBaTh CMBICH OHATUNA «MOHY», «KATUOH», KAHUOHY, 1 9
«OQIEKTPOJIMTHI», KHEATCKTPOIUTHI», <«AJIEKTPOJIUTHICCKASL
JIACCOLMAIUSY, «OKHCIUTEIbY, «BOCCTAHOBUTEIIDY, «OKHCIICHUE,
«BOCCTAHOBJIEHHE.

7 PackpsIBaTh CMBICT TEOPUU AIEKTPOIUTUIECKON TUCCOLUALINH, 1 9
CYITHOCTB TpOoIecca TUCCOIMAIINY U PeaKIMii HOHHOTO oOMeHa

7 Pacro3naBaTh ONMBITHBIM ITyTEM PAacTBOPHI COJICH M0 HATMIHMIO B HIX 1 9
XJIOpUJI-, Cynb(dat-, kKapOOHAT- HOHOB U MOHA aMMOHHUS

7 Ornpenenarb OKUCINUTENb U BOCCTAHOBUTENb 1 9

8 Ha3zpiBaTh (akTophl, BIUSIONME HA CKOPOCTh XMMHUYECKOUN peaKIinu 1 9

8 KrnaccudunupoBars XUMUYECKUE pEAKIUU MO Pa3IMYHBIM PU3HAKAM 1 9

9 XapakTepu3oBaTh B3aMMOCBS3b MEXK]y COCTABOM, CTPOCHUEM U 1 9
CBOMCTBAaMH HEMETAJIJIOB

9 [TpOBOAKTH OMBITHI 11O TIOTYICHUIO U U3YICHHIO XUMUICCKUX CBOHCTB 1 9
HEMETaJIOB

9 Pacrmo3naBath ONMBITHBIM ITyTEM Ta3000pa3HbIC BEIIECTBA: YTIICKUCIIBIN 1 9
ras ¥ aMMHaK

10 XapakTepHu30BaTh B3aUMOCBSI3b MEX]ly COCTABOM, CTPOEHUEM U 1 9
CBOMCTBaMM METaJIJIOB

10 [TpoBOANTH OMBITHI, MOATBEPKIAIOIINE XUMUYECKHE CBOMCTBA MeTaioB | 1 9

BbINyCKHUK MOJYYUT BO3MOKHOCTH HAYYHUTHCS:

1-10 Hcnonb3oBath MproOpeTéHHBIC 3HAHUS I 00BICHEHUS OTJEIbHBIX 2 8-9
(aKTOB ¥ IPUPOTHBIX SIBJICHUN

5,6,9, | IlporHo3upoBaTh XMMHUYECKHE CBOMCTBA BEIIECTB HA OCHOBE UX cocTaBa | 1 9

10 Y CTPOCHUS

4.9, OueHuBaTh BAUSHUE XMMUYECKOTO 3arpsI3HEHUS OKpYKaroUIeh cpesibl U 2 8-9

10 OpraHu3Ma 4yesjoBeKa

2-4,7- | Ucnonb30BaTh MPHOOPETEHHBIC 3HAHUS IS SKOJIOTHYECKU TPAMOTHOTO

10 MOBEJICHUS B OKPYKAIOIICH cpesie

1,2,3, | Ucnonp30BaTh MpHOOPETEHHBIC KITFOYEBBIC KOMIIETEHITUN TTPH 2 8-9

4,7, BBHITIOJTHEHUH MMPOEKTOB IO U3yYSHHUIO CBOMCTB, CIOCOOOB MOTyUEHUS U

8,9,10 | pacmo3HaBaHus BENIECTB




1,2,3, | OOBEKTHBHO OIICHUBATH MH(DOPMAIIHIO O BEIIECTBAX M XUMHUIECKHIX 2 8-9

4.6, nporieccax, KpUTHYECKH OTHOCHUTCS K TICEBIOHAYYHOH MH(MOpMAIIUH,

8,9,10 | HemoOpOCOBECTHOM peKiIaMe

5,6 Oco3HaBaTh 3HAYECHUE TEOPETUUECKUX 3HAHUH 110 XUMUH IS 2 8-9
MIPAKTUYECKON JACSITEILHOCTH YeIIOBEKA

1-10 Co3maBaTh MOJICTH ¥ CXEMBI ISl pEIICHUST yUeOHBIX U ITO3HABATEIIBHBIX 2 8-9
3a7a4

MeTanpeaMeTHbIMH Pe3yJbTATAMH OCBOCHHS BBITYCKHUKAMH OCHOBHOW IIKOJIBI
IPOrPaMMBbI TI0 XUMHH SIBIISIFOTCS:

1) RuasicHEe YHVBCPCATEHBIMA  ©CTSCTBCHHO- HAYYHBIMH  CTIOCO0AME  ISTICTIBHOCTYL  HaQUTFOTICHIE,
VBMEPEHUE,  OKCTIEPUMEHT, y4eOHOE — HOCJIGTOBAHKWE; TIPUMEHEHHE OCHOBHBIX METOJIOB TO3HAHMS
(cucreMHO-MHGOPMALIMOHHBIM aHAINU3, MOJAEIUPOBAHUE) JISi M3YYEHUS! PA3IUYHBIX CTOPOH
OKPY’KarOIICH NeMCTBUTEIBHOCTH;

2) MCIOJB30BaHKE YHUBEPCAIBHBIX CITIOCOOOB JIEATEIBHOCTH IO PEIICHHUIO POOIeM U
OCHOBHBIX HMHTEJUIEKTYalbHBIX OIEpaIllMii: HUCIOJIb30BAHUE OCHOBHBIX HHTEIUIEKTYaIbHbBIX
omepanuii: (HopMylIHpOoBaHHWE THUIOTE3, aHAIW3 MW CHUHTE3, CpaBHEHHUE, O00OOIICHHE,
CHCTEMaTH3aIHsl, BEISIBJICHHE IPUIMHHO-CIICACTBEHHBIX CBS3€H, IIOMCK aHAJIOTOB;

3) yMeHHE TCeHEepUpOBaTh HICH W ONPEHCNIATh CPEICTBA, HEOOXOAMMBIC I HX
peanuzanuu;

4) yMeHHE OTpeNeIsATh EH U 33/Ia4H JCATEIIbHOCTH, BBIOMPATh CPEJICTBA PeaH3aiun
IIEJTM U PUMEHSTH UX Ha TIPAKTHKE;

5) UCMOBb30BaHKE PA3TUYHBIX HCTOYHUKOB JIJISI TOJTYYCHHUST XUMUYCSCKOW WH(POPMAIIHH.

[IpenmeTHBIME ~ pe3yJbTaTaMHd OCBOCHHUS  BBITYCKHHKAMH OCHOBHOW  IIKOJIBI

MPOTrpaMMBI TI0 XUMHH SBIISTFOTCSI:
1B no3HaBarensHOU cdepe:

- J1aBaTh OIPEJENICHUS] W3YYEHHBIX MOHATUMN: BELIECTBO (XMMUYECKHUI 3JIEMEHT, aToM,

VOH, MOJIEKYJIa, KPUCTAUIMYECKas PEILIETKA, BEIIECTBO, IPOCTBIE U CJIOXKHBIC BEIIECTBA,
XUMHyeckasi (hopMysia, OTHOCUTENbHAsA aTOMHAasi Macca, OTHOCUTENbHAsI MOJIEKYJIsIpHas macca,
BaJCHTHOCTb, OKCH[bI, KHUCJIOTBI, OCHOBAaHHSA, COJHM, aM(pOTEPHOCTb, HHIUKATOP,
MEPUOINYECKHUI 3aKOH, NMEPUOANYECKas CHCTEeMa, Mepruoaudeckas Tabauna, U30TOIbl, XUMHU-
YyecKkasi CBsI3b, AJEKTPOOTPULIATEIBHOCTb, CTENEHb OKUCIEHUS, AJIEKTPOJIMT); XUMHUYECcKas
peakuus (XMMHUYECKOE YpaBHEHHME, TI'€HETHYECKas CBA3b, OKHCJIEHHE, BOCCTAHOBJICHHE,
ANIEKTPOIUTUYECKAs AUCCOLMALIMS, CKOPOCTh XUMHUUECKON peaKium);

- ¢opmynupoBaTh nepuoanueckuii 3akoH [[.M.MenneneeBa u packpblBaTh €ro
CMBICIT,

- ONKCBHIBATH JEMOHCTPAILMOHHBIE U CAMOCTOSTENBHO MPOBEICHHBIEC YKCIIEPUMEHTHI,
WCIIOJIb3YS JUISl 3TOTO €CTECTBEHHBIN (PYCCKHIA, POJHOM) SA3BIK U A3BIK XUMUU;

- ONMCHIBATh U pa3nyaTh N3YUYECHHBIE KIIACChl HEOPTaHUUECKUX COEIMHEHUM, ITPOCTHIE
U CJIO’KHBIE BEIIECTBA, XUMUUECKUE PEAKIIH;

- KJTAaCCU(HUIMPOBATH N3Y4YECHHBIE OOBEKTHI U SIBJICHHUS;

- HaOMIOIATh JAEMOHCTPUPYEMBIE U CAMOCTOSATENBHO ITPOBOIMMBIE OTIBITHI, XUMUYECKHUE
pEaKI1K, IPOTEKAIOIUE B IPUPOJIE U B OBITY;




- JienaTh BBIBOABI M YMO3AK/IIOUEHMs W3 HAOIIONEHUM, M3YyYEHHBIX XUMHUYECKUX
3aKOHOMEPHOCTEW, IPOTHO3UPOBATh CBOMCTBA HEHW3YYEHHBIX BEIIECTB 10 AHAJIOTMHM CO
CBOMCTBAMH U3YYCHHBIX;

- CTPYKTYpUpOBaTh M3y4YEHHBI Marepuall U XUMHUYECKYI0 HH(pOpMalHIo,
MOJIYYEHHYIO U3 IPYTMX UCTOUYHUKOB;

- MOJENUPOBATH CTPOEHUE AaTOMOB 3JIEMEHTOB IIEPBOIO - TPETHETO IEPHOJIOB,
CTPOEHHUE MPOCTEUIINX MOJIEKYJL.

2. B 1IeHHOCTHO-OPHEHTAIMOHHON cdepe:

- aHAJM3UPOBATh U OIICHWBATH IOCJCACTBUS JUIS OKPYXKAIOMICH Cpelibl OBITOBOM M
IIPOU3BOJICTBEHHOM JIEITEILHOCTH YCJIOBEKA, CBSI3aHHOM ¢ MepepabOTKOM BEIECTB;

- pa3pACHATH Ha TpuMepax (MPUBOAUTH MPUMEPHI, IOITBEPKIAOIINE)
MaTepHaIbHOS €IUHCTBO M B3aHMMOCBSI3b KOMIIOHEHTOB YXHBOW W HEKHBOM IPHPOABI H
YeJIoBeKa KaK BayKHYIO YaCThITOTO €IMHCTBA;

- CTPOUTH CBOE TTOBECHUE B COOTBETCTBHUH C MPUHIIUIIAME OCPEKHOTO OTHOIICHHSI
K IIPUPOJIE.

3.B tpynoBoii chepe:

- TUTAHUPOBATH W MPOBOJUTH XUMHYCCKHI KCTICPUMEHT;
- HCTOJB30BaTh BEIIECTBA B COOTBETCTBUU C WX IMPEJAHA3HAYCHUEM U CBOMCTBAMH,
OIMCAHHBIMU B MHCTPYKIHSX IO TPUMEHEHHUIO.
4B chepe 6e30macHOCTH KU3HEICATSITLHOCTH
- OKa3plBaTh MEPBYIO IOMOIIb IMPU OTPABICHHUSIX, OXKOTaxX W JAPYTrUX TpaBMax,
CBSI3aHHBIX C BEUIECTBAMH U JJAOOPATOPHBIM 000PYIOBAHUEM.
BpinyCKHUK HAYYHTCH:

®  XapaKTepu3oBaTh OCHOBHbIE  METOJbl  [O3HAaHUA:  HAOJIOJIEHUE,
U3MEpEHUE, IKCIIEPUMEHT;

J ONHKCHIBATh CBOMCTBA TBEPIBIX, JKUAKUX, TIa3000pa3HbIX BEIIECTB,
BBIJIETISIS MX CYILIECTBEHHbIE TPU3HAKY;

®  packpblBaTh CMBICI OCHOBHBIX XHMHMYECKUX [MOHSTUH  «aToOM»,
«MOJIEKYJIa», «XUMHUYECKUN AIIEMEHT», IIPOCTOE BEIIECTBO», «CI0KHOE BEIIECTBOY,
«BAJICHTHOCTbY, «XUMUYECKasl PeaKius», UCIIONb3Ysd 3HAKOBYIO CUCTEMY XUMUMU;

®  PACKpBIBATh CMBICI 3aKOHOB COXPAHEHMsI MacChl BELIECTB, OCTOSHCTBA
COCTaBa, aTOMHO-MOJIEKYJISIPHON TEOPUU;

L4 pas3iiniaTtb XUMHUYCCKHUC U (1)PI31/I‘-ICCKI/IG SABJICHUAA,

®  Ha3bIBaTh XUMUYECKHE DJIEMEHTHI;

®  OIpEaeNATh COCTaB BEILECTB M0 UX (popMyiam;

®  ONpENENATh BAJIGHTHOCTh aTOMa 3JIEMEHTA B COEIUHEHUSIX;
®  ONPENENATh TUIl XMMHUUYECKHUX PEAKIUI;

° Ha3bIBATDb IIPU3HAKU U YCIIOBUSA IIPOTCKAHUA XUMHUUCCKUX peaKHI/Iﬁ;



o BBISABIIATh IIPU3HAKH, CBHUJIETENBCTBYIOIUE O NMPOTEKAaHUM XUMHYECKOMN
peaKuuy IpH BBIITOJIHEHUH XMMHUYECKOTO OIBITA;

o COCTaBJIATh (POPMYJIbl OMHAPHBIX COEAMHEHUM;

J COCTaBJIATh YPAaBHEHUS XUMHUYECKUX PEAKIIUY;

. coOmroaTh npaBuiia 0€30MacHOi paboThl MPU IPOBEECHUU OIBITOB;

o HOJIb30BaThCs Ja00PaTOPHBIM 00OPYJOBAHUEM U MOCYIOM;

o BBIUHCIIATE OTHOCHUTEIBHYIO MOJIEKYISIPHYIO M MOJIIDHYIO MAacChl
BEILECTB;

. BBIUUCIIATh MAaCCOBYIO JIOJIIO XHMHYECKOrO 3JIeMeHTa 1o Qopmyie
COCIHEHUS,

. BBIUHCIISATH KOJUYECTBO, OOBEM MJIM MAcCy BEIIECTBA IO KOJUYECTBY,
00BeMy, Macce peareHTOB WU MPOIYKTOB PEAKIINU;

. XapaKTepu3oBaTh (U3NYECKHE M XHMHYECKHE CBOMCTBA MPOCTHIX
BELIECTB. KUCJIOPO1a U BOJOPOAA;

. HOJIy4aTh, COOMPATh KUCIOPOA U BOJIOPOL;

®  pacrno3HaBaTh OMNBITHBIM IIYTEM TIa3000pa3HbIe BEIIECTBA: KUCIOPO/,
BOJOPOL;

®  pacKpbIBaTh CMBICI 3aKOHA ABOraapo;

. pacKpbIBaTh CMBICI MOHATUNA «TEMIOBOM 3PPEKT peakunmn», «MOJISIPHBIHA
00BEMY;

. XapaKTepu30BaTh (PU3NUECKHE U XUMUYECKHE CBOWCTBA BObI;

®  pacCKpbBIBATh CMBICI TOHATHS «PACTBODPY;

. BBIYHUCIISITE MACCOBYIO JIOJIF0 PACTBOPEHHOIO BELIECTBA B PaCTBOPE;

o IIPUTOTOBIIATL  PacTBOPBl € ONPEACICHHOM  MAacCOBOM  JOJIEH
PacTBOPEHHOTI'O BEILIECTBA;

. Ha3bIBaTh COCIMHEHMS U3YYCHHBIX KJIACCOB HEOPIraHUYECKUX BEILECTB;

. XapaKTepu3oBaTh (PU3NYECKUE U XUMHYECKHE CBOWMCTBA OCHOBHBIX
KJIACCOB HEOPTAaHMYECKUX BEIIECTB. OKCHUJIOB, KMCIIOT, OCHOBAHUH, COJICH;

. ONpENEeNATh IPUHAUICKHOCTh BEIIECTB K ONPEACICHHOMY KJAcCy
COCJIMHCHUM;

L4 COCTaBJIATH (I)OpMyJ'H)I HCOPTraHUYICCKUX COGI[I/IHCHI/Iﬁ N3YUCHHBIX

KJIACCOB;



. MPOBOJAUTH  OMNBITHI,  MOATBEPKIAIONIME  XUMHUYECKHME  CBOMCTBA
M3YYCHHBIX KJIACCOB HEOPTraHUYECKUX BEIIECTB;

. pacrno3HaBaTh ONBITHBIM IIYTEM pPAacTBOPHl KUCJIOT W IIEJIOYEH 110
VM3MEHEHUIO OKPACKH MHINKATOPA;

. XapaKTEpPU30BaTh B3aHMMOCBA3b MEXAY KlacCaMd HEOPraHUYECKUX
COCJIMHCHUM;

. packpsiBaTh cMmbica [lepuoanyeckoro 3akona /.M. Menneneena;

. OOBACHATh (UBMYCCKUI CMBICT aToMHOro (MOpSIKOBOro) HOMeEpa
XUMHUYECKOT0 3JIEMEHTa, HOMEPOB TPYMIbI U MEpUOJia B MEPUOJUUYECKON CHCTEME
J.1. Menneneena;

. OOBSICHATh 3aKOHOMEPHOCTH HW3MCHEHHUS CTPOCHHS aTOMOB, CBOWCTB
AJIEMEHTOB B IpEEIax MaJlbIX MEPUOJ0B U TJIABHBIX MOATPYIIIL,

. XapaKkTepHU30BaTh XUMUYECKHE DJIEMEHTHI (OT BOAOPO/a 10 KaJIbIKs) Ha
OCHOBE HX TMOJIOKEHUs B mnepuoaunueckort cucreme JI.M. MenneneeBa wu
0COOEHHOCTEH CTPOCHUS UX aTOMOB;

. COCTaBJATH CXEMbl CTpPOCHHS aToMoB TiepBbiX 20 3meMeHTOB
nepuoanyeckon cucremsl .M. Menaeneena;

° pacKpbIBaTh CMBIC]I MTOHSATHUH. «XHUMHUYECKast CBSI3bY,
«ANEKTPOOTPULIATEITBHOCTDY;

. XapaKTepU30BaTh 3aBUCHUMOCTh (PU3MUECKUX CBOMCTB BEIIECTB OT THUIMA
KPUCTAJUIMYECKOMN PEIIETKH;

° OIPEICIISITh BUJI XUMUYECKON CBA3U B HECOPTAaHUYECKUX COCTMHECHUSAX;

. n300pakaTh CXEMBI CTPOCHHS MOJICKYJ BEIIECTB, OOpa30BaHHBIX
pa3HbIMU BUJAMH XUMUYECKUX CBSI3EH;

L4 PpacCKpbIBaTh CMBICJI MMOHSITUH «HUOH», «KaTHOH», «aHHOHY,

«BIICKTPOJIUTHI», «CHEBJICKTPOJHUTHID?, OIICKTPOJIUTHYICCKAA Jucconuanusan»,
«OKHCIIMTCIIb), «CTCIICHb OKHCJIICHHU A «BOCCTAaHOBHTCIIb, «OKHCJIICHHUECY,
«BOCCTAaHOBJICHHUC»,

L4 ONnpecaACiATh CTCIICHb OKUCJICHUA aTOMa 3JIECMCHTA B COCANHCHHNU,

° PACKpBIBAaTh CMBICII TEOPUH IIEKTPOJUTUUECKON TUCCOLIMALINH;
° COCTaBIIATh YPABHEHUS AJICKTPOJIUTUYECKOM JUCCOLMALIMU  KHUCIIOT,

HIeJIOYeH, COJIeH;



. OOBSICHATh CYIIIHOCTH IpoOIecca JJICKTPOIUTUYCCKON JUCCOLMAIIMU U
peaxIuiit HFOHHOTO OOMEHa;

. COCTaBJISITh TOJHBIE M COKpAIICHHbIE HOHHBIC YpPABHEHHS PEaAKIUU
oOMeHa;

° OMpEEeNATh BO3MOXXHOCTh MPOTEKAHUS Peaklfii HOHHOTO 0OMEHa;

. MPOBOAUTh  PEaKIUU, TMOATBEP)KIAONIME KAaYeCTBEHHBIM  COCTaB
Pa3JIMYHBIX BEUIECTB;

. ONpEAEATh OKUCIUTEIb U BOCCTAHOBUTEIIb;

. COCTaBJISITh YPaBHEHUSI OKMCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUH;

. Ha3bIBaTh ()aKTOPHI, BIUSIONIME HA CKOPOCTh XUMHUYECKON PEeaKInu;

. KJIACCU(PUIIUPOBATH XUMUYECKUE PEAKIINH TI0 PA3IMYHBIM IIPU3HAKAM;

. XapakTepu30BaTh B3aUMOCBS3b MEXAY COCTaBOM, CTPOCHHEM U
CBOMCTBaMH HEMETAJIJIOB;

. MPOBOJIUTh ONBITHI 10 TOJYYEHHUIO, COOHMpPAHUI0O W H3YYEHHUIO
XUMHUYECKUX CBOMCTB ra3000pa3HBIX BEIIECTB: YIIICKHUCIOTO ra3a, aMMHaKa;

. pacro3HaBaTh OMBITHBIM MyTE€M Ta3000pa3HbI€ BEIECTBA: YIICKHUCIBINA
ra3 u aMMHaK;

. XapaKTepu30BaTh B3aUMOCBSI3b MEXKIY COCTaBOM, CTPOCHHEM U
CBOMCTBaMH METAJLJIOB;

. Ha3bpIBaTh OpPraHWYECKHE BeEIIecTBa IO WX Gopmylie: METaH, JTaH,
ATUJIEH, METAHOJI, 3TAHOJ, IJIULEPUH, YKCYyCHasl KUCJIOTa, aMUHOYKCYCHasi KHCJIOTA,
CT€apuHOBasl KUCIIOTA, OJIEMHOBAsI KUCJIOTA, TJIFOK034;

° OLICHHMBATDH BIIMSIHUE XMMHYECKOTO 3arpsi3HEHUSI OKPYKAIOUIEH Cpeabl Ha
OpraHMU3M YEeJIOBEKA;

° IrPaMOTHO 0OpamaThCs C BEMIECTBAMH B MIOBCETHEBHOM JKU3HU

. OonpeaensiTh  BO3MOXKHOCTh  NPOTEKAHUS  pPEAKUMM  HEKOTOPBIX
MPECTaBUTENECH OPraHUYECKUX BEILIECTB C KHUCJIOPOAOM, BOJOPOJOM, METaJLIAMH,
OCHOBAHHMSIMH, TaJIOTCHAMH.

BbInyCKHUK NOJYYUT BO3MOKHOCTh HAYYUTHCSH:

° BBIJIBUTaTh U IPOBEPATH 3KCIEPUMEHTAIBHO THUIIOTE3bl O XUMHYECKHX

CBOMCTBaX BEIIECTB HA OCHOBE UX COCTaBa U CTPOEHHUsI, UX CIIOCOOHOCTH BCTYIATh B

XUMHUYCCKHC PpCAKIMU, O XapaKTCPC U IPOAYKTAX PA3JIMIHBIX XUMHUYCCKUX peaKHHﬁ;



o XapaKTepU30BaTh BEIIECTBA II0 COCTaBy, CTPOEHUIO M CBOMCTBaM,
yYCTaHaBIINBATh IIPUYMHHO-CJICICTBECHHBIE CBA3U MEXIY JAHHBIMU
XapaKTEpUCTUKAMU BEILECTBA;

. COCTaBJIATH MOJEKYJISPHbIE M IIOJHBIE MOHHBIE YPaBHEHHs IO
COKpalICHHBIM HOHHBIM YPaBHEHUSIM;

o IPOTHO3UPOBATh CIIOCOOHOCTh BELIECTBA MPOSBISTH OKHCIUTEIbHBIE
WIM BOCCTAaHOBUTEIIBHBIE CBOMCTBA C YYE€TOM CTEIEHEH OKHCIICHHUS JJIEMEHTOB,
BXOJAIIUX B €0 COCTAB;

. COCTaBJIATh YpaBHEHUS peaKiui, COOTBETCTBYIOIINX
IIOCJIEIOBATEIBHOCTH ITPEBPALICHUN HEOPTAHMYECKUX BELIECTB PA3JINYHBIX KJIACCOB;

. BBIIBUTaTh M IPOBEPATH SKCIEPHUMEHTAJIbHO TMIIOTE3Bl O PE3YJIbTAaTax
BO3/JICHCTBUS PA3IMUHBIX (DAKTOPOB HA U3MEHEHUE CKOPOCTH XUMUYECKOHN peaKIny;

. UCMOJb30BaTh MPUOOPETEHHbIE 3HAHMS JUISl 3KOJOTMUYECKH I'PaMOTHOTO
IIOBEJICHUS B OKPYKAIOILEH CpeE;

. UCIIOJIb30BATh  MPUOOpPETEHHBbIE  KIIOYEBBIE  KOMIETEHLUHU  TMpU
BBITTOJIHEHUH TPOEKTOB M y4eOHO-UCCIIET0BATEIbCKUX 3a/1a4 M0 U3YYEHUIO CBOMCTB,

crmoco0oB IMOJIYUCHUSA U paCliO3HaBaAHUS BCIICCTB,

. O0OBEKTUBHO OLIEHWBAaTh WH(GOPMALMIO O BEIIECTBAX U XHUMHUYECKHX
nporeccax;
. KPUTHYECKHU OTHOCHTBCS K IICEBIOHAYYHOU uH(popMaLHH,

HEZ0OPOCOBECTHON PEKIIaMe B CPEACTBAX MAacCOBOUW MH(OpMAITNH;

. OCO3HAaBaTh 3HAYCHHE TEOPETUYECKUX 3HAHMM 1O XUMHUU JUIS
MPAKTUYECKOM JIeSITETbHOCTH YEJIOBEKA;

. CO3/71aBaTh MOJICIN M CXEMBI JIJIsl PEIICHUsI YIeOHBIX U MO3HABATEIHHBIX
3a/1a4;[IOHUMaTh HEOOXOJAMMOCTh COONIOJICHUS TPEANUCAHUM, TMpeiaraéMplx B
HWHCTPYKIUAX TI0 UCTIOJb30BAHUIO JIEKAPCTB, CPEJICTB OBITOBOM XUMUH U JIP.

Ilnanupyembie pe3yJibTaThl H3Y4YeHHUs] Y4€OHOT 0 MpeaMeTa

Tema «BBeaenue» - Syacos
Yuammuecs NOJKHEI 3HATD

Onpenenenre BaXKHEHIIUX IOHATHUM: TMPOCTbIE MU CIOXKHBIE BEIIECTBA, XUMHUYECKHUI
JJIEMEHT, aTOM, MOJIEKYJa. pa3jnyaTb IOHATHS «BEIIECTBO» M «TEIIO», «IIPOCTOE
BEIIECTBO» U «XUMHUYECKHH 37eMeHT». OmpenereHne XUMHIECKON (opMyssl BEIIeCcTBa,
(bopMyIUPOBKY 3aKOHA MOCTOSHCTBA COCTaBa. 3HAKU MEPBbIX 20 XUMUYECKUX 3JIEMEHTOB.



[lonumath ¥ 3amuchiBaTh XUMHUYeckue (opmyibl BemecTB. [IpaBuiia TeXHHUKH
0€30MacHOCTH NpU paboTe B XUMHUUYECKOH J1a00paTOPUH.
YMerb OTIMYaTh XUMUYECKHE pEAKIUU OT (U3HUECKHX sBIeHui. HMcmnonbs3oBath
npuoOpeTEéHHbIE 3HAHUS i1 0e30macHOro oOpallleHusi ¢ BEUIECTBAMU U MaTepualiaMu,
9KOJOTUYECKH TpPaMOTHOTO TOBEACHUS B OKpYXKalIIeH cpele, OLEHKA BIUSHUSI
XUMHUYECKOTO 3arpsA3HEHUs OKpYKarolled cpeabl Ha OpraHu3M uesoBeka. OmnpenensiTh
MOJIOXKEHNE XMMHUUYECKOro aneMeHTa B llepuonnueckoil cucteMe. Ha3plBaTh XUMUUYECKUE
anemMeHThl. OnpeaensTh COCTaB BEHIECTB MO XUMHUYECKON (popMylie, MpUHAAIEKHOCTh K
IIPOCTBIM U CJIOKHBIM BeEIlleCTBaM. BBIUMCIIATH MacCOBYIO OO XMMHUYECKOTO JIEMEHTA
1o opmyne coequHeHUsI.
Tema 1. AToMbl XMMHYECKHUX J1eMeHTOB - 10 yacoB
VYyamuecs: JOJIKHBI 3HATh
OmnpeneneHue TMOHATUS «XUMHUYECKUI 3lieMeHT», ¢opMynupoBky I[lepuogundeckoro
3aKOHA, OMpENENCHUe TOHITHI: «XMUMHYECKas CBS3b», «HUOH», «HOHHAs CBSI3bY,
OnpeJIeTIEHNE METAJUTMYECKOM CBS3U.
YMeTb OOBACHATH (PU3UYECKUNM CMBICTT aTOMHOTO ( TOPSIKOBOTO) HOMEPA XUMHUYECKOTO
anemeHTa. OOBICHATH (PU3MUECKUN CMBICI HOMEpa TPYIIbl M MEPUOJ]A, COCTABIISITH
cxembl ctpoenusi atomoB mepBbix 20 anementoB [ICXD J.U. MenneneeBa. OOBIACHITH
3aKOHOMEPHOCTH H3MEHEHHsI CBOMCTB JJIEMEHTOB B IMpejeiax MalbIX IEepUOJOB U
TJIABHBIX MOATPYNI. XapakTrepus3oBaTh xumudeckue 3neMeHTsl ( or H no Ca) Ha ocHOBe
ux nonoxenus B [ICXD u ocobeHHOCTEH cTpoeHHs HX aToMoB. OmpenesnsiTh THUIIBI
XUMHUYECKHUX CBSI3€H B COCTMHECHUSIX.
Tema 2. IIpocThlie BemecTBa - 8 yacos
VYyamumecsd NOKHEI 3HATD
OO6mue ¢uznueckue CBOWCTBA METAIOB. OMPEACIICHUE TMOHATHH «MOJbY», «MOJSpHAs
Maccay. OTlpe/IeIeHHe MOJISIPHOTO 00bEMA Ta30B.
Ymerh XapakTepu30BaTh CBSI3b MEXKAY COCTABOM, CTPOEHUEM U CBOWCTBAMH METAJLIOB U
HEMETAJJIOB. XapaKTepu3oBaTh (PU3MYECKHUE CBOWCTBA HEMETA/UIOB. BBIYHCIATH
MOJIIPHYIO Maccy 1o ¢opMylie COEAMHEHHs, MacCy BEIIeCTBA M YHUCJIO YaCTHI[ 10
M3BECTHOMY KOJIMUECTBY BellecTBa ( U oOpaTHBIC 3a/1auu), 00bEM raza Mo KOJUYECTBY,
Maccy onpenenEéHHoro o0bEMa Ui Yrciia MOJIeKyI raza ( 1 oOpaTHbIE 3a7a4n).

Tema 3. CoeguHeHNs XUHMHYECKHUX 3JIEMEHTOB — 15 yacoB
Yyamuecs 1O KHEI 3HATH
ONpEJNIETICHUsI CTENEHU OKHUCIEHUS, DJIEKTPOOTPUILIATEIIBHOCTH, OKCHJIOB, OCHOBaHMHIA,
KHCJIOT U COJIeH, KPUCTAIIMYCCKUX PEHIETOK, CMECe, MacCOBOM WM OOBEMHOM JOIU
pacTBOPEHHOTO BELIECTBA.
YMeTh ONpeneNsTh CTENeHb OKHUCICHHUS »JJIEMEHTOB B OWHAPHBIX COCIUHCHWUSIX,
COCTaBJATh (POPMYNBI COCTWHEHWM TO CTETNEHW OKHWCJICHHUS, Ha3bIlBaTh OWHApHBIC
coenuHeHusl. OnpenensiTh NMPUHAICKHOCTh BEIIECTB K KjaccaM OKCHJIOB, OCHOBaHHM,
KHUCIIOT W COJICH, HAa3bIBaTh UX, COCTABIATh (hOPMYJIbl. 3HATH KAUECTBEHHBIC PEAKIIMU Ha
YIJIEKUCIBIA Ta3, pacrno3HaBaHUS WIENIOYed M KUCIOT. XapaKTepu3oBaTb U OOBICHATH
CBOMCTBA BEIIECTB HA OCHOBAHUM BHJIA XMMHYECKOW CBSI3M M THNA KPUCTALINYECKON



pemETKA. BBIYMCIATE MAacCoBYIO [IOJIIO BEIIECTBA B PAacTBOPE, TOTOBUTh PacTBOPBI
3a1aHHOW KOHILIEHTPALUH.
Tema 4. U3meHenusi, mpoucxoasiime ¢ Bemecrsamu — 11 yacos
VYyamuecs: JOJKHBI 3HATh
CrniocoOsl1 paznenenus cmeceil. OnpeeneHue MoHATUS «XUMUYECKash peaklus», IPU3HaKu
u
YCIJIOBUSI TEUCHHS] XUMUYECKUX PEAKLIUN 110 MOTJIOMICHUIO U BBICIECHUIO SHEPTUH.
OrnpeneneHne NOHATUS «XUMUYECKast pEaKIus».
YMeThb 00pamarbcsi ¢ XMMUYECKOM MOCy10H U Tab0paTOPHBIM 000pYyI0BaHUE MPU
IIPOBEJICHUU OMBITOB C ILIEJIBI0 OYUCTKU 3arpsA3HEHHON moBapeHHOU coyid. COCTaBISITh
YpaBHEHMS] XUMUYECKOM peaKIMi Ha OCHOBE 3aKOHA COXPAHEHUS MACCHI BEIIECTB.
Bblyncnarh mo XMMHUYECKMM YpaBHEHUSIM Maccy, OOBEM WM KOJUYECTBO OJHOTO U3
MIPOAYKTOB PEaKIMU M0 Macce UCXOIHOIO BEIIECTBA U BEILECTBA, COAEPKAILIETO
onpefeNnéHHy0 Jaod0  npuMeced. OTau4aTh peakUUu pasyioKEHUs, COETUHEHUS,
3aMelleHuss ¥ oOMeHa JAPYT OT JApyra, COCTAaBJISTh YpPaBHEHHUS PEaKIM JAHHBIX THIIOB.
CocrtaBnsTh YpPaBHEHUS pEaKIMil B3aMMOJCHCTBUS METAIOB C pAacTBOpPaMU KHUCIIOT H
COJIEH, UCIOJIB3YsI pSAA aKTUBHOCTH MeTauloB. Omnpeaensarth BO3MOKHOCTh MPOTEKaHUS
peakuuit oOMEeHa B pacTBOpax J0 KOHIIA.
Tema 5. PacTBopenne. PactBopbl. CBOWCTBA pACTBOPOB 3JIeKTPOJNTOB — 19 yacos.
VYyanuecs: JOJKHbBI 3HATh
onpeJieNIeHne MOHITUSI «PAaCTBOPBD), YCIOBHUSI PACTBOPEHMs BelllecTB B Boje. OmnpeneneHue
TIOHSTHS «AJIEKTPOIUT», «HEIIEKTPOIUTY, «JIEKTPOJUTHUYECKAs AUCCOLUALUN», «CHUIbHBIN
ANEKTPOJIUTY», «CIAOBIM ANEKTPOIHUT», HOHUMATh CYITHOCTb MPOIECca IIEKTPOIUTHICCKON
auccoundand. OCHOBHBIE TOJOXKEHUS TEOPUU  BJICKTPOJIUTHYECKOW  JUCCOLMALIMM.
Onpenenenue KHUCIOT, wienodyed u cone ¢ touku 3penus TOJl. Krnaccudukauuio u
XMMUYECKHE CBOMCTBAa KHUCJIOT, OCHOBAaHWH, OKCHUJOB M COJIEH. OIPEACICHUE NOHATUU
«OKHCIIMTEIbY, «BOCCTAHOBUTEIDY, KOKUCICHHUE), «BOCCTAHOBICHUE.
YmMerhb MOJIb30BATHCS Tabnuuen pacTBOPUMOCTH. CocraBisTh YpaBHEHUS
ANEKTPOJIUTUUECKON JUCCOIMALMU KHUCIOT, mienoyed u coseil. CocTaBldATh ypaBHEHUS
peakiuii HOHHOTO 0OMeHa, HOHMMATh WX CYIIHOCTh. OnpeaensiTh BO3MOKHOCTb MPOTEKAHUS
peakuuii  woHHOTO oOMeHa. CoOCTaBISATH ypaBHEHHUS PEAKIUH, XapaKTEPU3YIOIUX
XUMHYECKHE CBOMCTBA KHCJIOT, OCHOBAaHUM, OKCUJIOB U COJIEH B MOJIEKYJISIPHOM U MOHHOM
Bujge. CoCTaB/IsSITh ypaBHEHUS pEaKlMi, XapaKTepU3YyIOIIUE XHUMHYECKHE CBOWCTBA U
T€HETUYECKYIO CBA3b OCHOBHBIX KIJIACCOB HEOPraHUYECKUX COCAMHEHUN B MOJICKYJISIPHOM M
MOHHOM Buje. OmnpenensiTh OKHUCIUTEANM M BOCCTAHOBUTENM, OTJINYATh OKHUCIUTENb —
BOCCTAHOBUTEIIbHBIC PEAKIIMUA OT APYTUX THUIIOB PEAKIUM, pacCTaBIsATh KOA(DPUIIMEHTH B
OKHUCJIUTEITFHO — BOCCTAHOBUTEIBHBIX PEAKITUSAX METOJOM AJIEKTPOHHOTO OanaHca.
B pe3yJsbTaTe n3y4eHunii JaHHOTO MpeaMeTa B 9 Kilacce yyaniuecs J02KHbI
3HATH / IOHUMATh

¢ XUMHUYCCKYIO CHMBOJIMKY. 3HAKW XHUMHUYCCKUX OJBJICMCHTOB, (I)OpMYJ'IBI XUMHNYCCKUX
BCHICCTB U YPABHCHUSA XUMHWYCCKUX peaKquI;

e BUOKHCHMIIIME XMMHUYECKHE MOHSATHSA: XMMHYECKHUH QJICMCHT, 4aTOM, MOJICKYIJIA,
OTHOCHUTCJIbHBIC aTOMHAasA W MOJICKYJIIpHAd MaAcCCbl, MOH, XMMHYCCKAsA CBA3b, BCIICCTBO,
KJIaCCI/I(i)I/IKaLII/ISI BCIICCTB, MOJIb, MOJIIpHAasA Macca, MOJ'I)IpHBIﬁ O6"bCM, XUMHYCCKas pcakuus,



Ki1accu(uKanus peakuui, IEKTPOIUT M HEDJIEKTPOJIUT, NIEKTPOIUTHYECKAsT JUCCOLUALINS,
OKHCIIUTENh M BOCCTAHOBUTEIb, OKHCIICHHE U BOCCTAHOBIICHHE;

* OCHOBHBIE€ 3aKOHBl XHMHUH: COXPaHEHHS MAacChl BEILECTB, IOCTOSHCTBA COCTaBa,
HNEepUOINIECKHUM 3aKOH;

* yMeTh

e HA3bIBATh: XUMUYECKUE SJIEMEHTHI, COCTUHEHHSI N3YICHHBIX KIaCCOB;

* OOBSCHATH: (PU3NYECKUH CMBICI aTOMHOTO (MOPSJKOBOr0) HOMEpPAa XUMHYECKOIO
JJIEMEHTa, HOMEpPOB TIpyNNbl M NEPUOAa, K KOTOPBIM 3JEMEHT NPUHAISKUT B
nepuoaunueckon cucreme J[.M. MeHneneeBa; 3aKOHOMEPHOCTH W3MEHEHHUS CBOMCTB
3JIEMEHTOB B IIpejiesax MajbIX EPUOAOB U INIABHBIX NOJATrPYIIL; CYIHOCTh PEAKIIMI HOHHOT'O
oOMeHa;

e XapaKTepU30BaTh: XMMHUECKUE SJIEMEHTHI (OT BOAOPOAA A0 KaJbLKs) HA OCHOBE HMX
MoJIOKEHHUsI B mepuogudecko cucreme J[.M.MenneneeBa nu 0COOEHHOCTEM CTPOEHHS HUX
aTOMOB; CBSI3b MEX]y COCTaBOM, CTPOCHHUEM U CBOWCTBAMH BELIECTB; XMMUYECKHE CBOMCTBA
OCHOBHBIX KJIACCOB HEOPTaHUYECKUX BELIECTB;

e OTIPENIEISITh: COCTaB BEIMIECTB MO WX (opMyrnaM, MPUHAIEKHOCTh BEHIECTB K
OIIpENIEJICHHOMY KJIaCCy COEIMHEHMM, TUIBl XMMHUYECKUX peakiuil, BAICHTHOCTh U CTENECHb
OKHCJICHHSI 3JIEMEHTa B CO€AMHEHUSX, TUIl XUMUYECKON CBSA3HM B COETUHEHUSAX, BO3SMOKHOCTh
MIPOTEKAHUSI peaKkluii HOHHOTO 0OMEHa;

 COCTaBJIATH: (POPMYIIBl HEOPTAHWYECKUX COCAMHEHUH H3YUEHHBIX KJIACCOB; CXEMBI
CTpOCHHsI aTOMOB TMepBeIX 20 3meMeHTOB mnepuoanyeckoil cuctemsl J[.M.Menneneena;
ypaBHEHHS] XUMHUYECKHUX peaKLuii;

e 00pamarbcs ¢ XUMUYECKON MOCY101 U 1ab0paTOpHBIM 000PYI0BAaHUEM;

e Pacro3HaBaTh OIBITHBIM IYyTEM: KHUCJIOPOZ, BOJIOPOJ, YIJIEKHCIBIA ra3, aMMHaK;
PacTBOPBI KUCIIOT | MIEJI0YeH, XJI0pUa-, Cylbdar-, KapOOHAT-HOHBI;

® BBIUUCIIATh: MAacCOBYIO JOJI0 XUMHUYECKOrOo 3JeMeHTa Mo (opMylie COEAMHEHMS,;
MaccoBYyIO JIOJIO BElIeCTBa B PacTBOPE; KOJMWYECTBO BEIIECTBA, O0BEM WIM Maccy IO
KOJINYECTBY BEIIECTBA, 00bEMY MM MAaCcCe PEareHTOB WU MPOJTYKTOB PEaKIH;

UCIOJIb30BaTh MPUOOPETEHHbIE 3HAHUS M YMEHHS B NPAKTUYECKOW JAEATEIbHOCTH U

MMOBCEJIHEBHOM KU3HU JIJIS:

» 6e30mMacHOro OOpaIIeHusl C BEIIECTBAMU U MaTepHUaIaMu;

* HKOJIOTUYECKU I'PaMOTHOTO MOBEICHHUS B OKPY’KaIOIIEH cpejie;

* OLICHKU BIIMSHUS XUMHUYECKOTO 3arps3HEHHs OKpYKAIOUIeW cpeabl Ha OpraHu3M
4eJI0BeKa,;

e KPUTUYECKOW OIIEHKH MH(OPMAITUH O BEIIECTBAX, UCTIOIh3YEMBIX B OBITY;

e IPUTOTOBJICHUS] PACTBOPOB 3a/IaHHON KOHIICHTPAIIHH.

Conep:xxanue yueOHOIro npeamera « XuMus»

8 ki1acc Beenenue

[IpenmeT xumun. MeTo1bl MO3HAHUS B XUMUU: HAOIIOJCHUE, IKCIIEPUMEHT, MOCTUPOBAaHHE.
HcTOYHMKN XUMHUYECKON HH(pOpMaIuy, €€ IOIy4YeHHe, aHalIu3 M MPEJACTABICHUE €ro
pe3ynbTatoB. [IoHsATHE 0 XUMHUYECKOM 3JIeMEHTE U (popMax ero CylecTBOBaHUS: CBOOOIHBIX
aTomax, MPOCTBIX M CJIOXHBIX BenlecTBax. IIpeBpamenus BemectB. OTIMUNE XUMHUYECKUX
peakuuii oT (Qu3MYecKuX sBICHUNA. Ponb XUMUM B KU3HU 4YelOBeKa. XeMOpWIHs W
xemo¢oOusi. KpaTkue cBeneHHss M3 HCTOPUU BO3HUKHOBEHHS M Pa3BUTHS XUMHHU. Poib
OTEUYECTBEHHBIX YUEHBIX B CTAHOBJIEHUU XUMHUYECKON Hayku — pabotsl M. B. JlomoHoCOBa,
AM. byrnepora, JI. U. MengeneeBa. Xumuyeckass CHUMBOJIMKA. 3HAKM XUMHUYECKUX
SIIEMEHTOB U TPOMCXOXKACHWE HX Ha3BaHUU. Xumudeckue Gopmynsl. HHAEKCH H
ko3¢ puumentel. OTHOCUTENbHBIE aTOMHAs U MOJIEKYJIsipHas Macchl. [IpoBenenue pacueroB



MaccOBOM JOJM XUMHUYECKOTO »JJIEMEHTa B BEIIECTBE Ha OCHOBE €ro (opMyJbl.
[Tepnonnueckas cucrema xumudeckux 3nemeHToB . M. MenzaeneeBa, ee CTpyKTypa: Majble
U OoJsiblliie TEepUOABl, TPYMIBI U MOArpymmbl. [lepuonnyeckas cucrteMa Kak CIPaBOYHOE
noco6ue JiJIsl MOTy4eHUs CBEIEHUH O XUMUYECKUX dJIeMEHTaX.

JdemoncTpaumnu. 1. Mogenu (mapoctepxkHeBblie u  Ctioapra—Dbpurieda) pa3aIudyHbIX
MPOCTHIX U CJIOKHBIX BEIIECTB.

2. Komnekuus CTEKISHHOM XUMHUUYecKoi mocynbl. 3. Komiekuus MaTepuaioB U U3IEIUN U3
HUX Ha OCHOBE amoMuHus. 4. B3aumopgelicTBue Mmpamopa € KUCIOTOM W IMOMYTHEHUE
HU3BECTKOBOI BOJEI.

Tema 1. AToOMBI XUMHYECKHX 3JIEMEHTOB

ATombl Kak ¢opMa CyIIECTBOBAHUS XUMHUYECKUX 3JeMeHTOB. OCHOBHBIE CBEACHHS O
CTPOCHHMHM aTOMOB. JloKa3aTeiabCTBa CIOXKHOCTU cTpoeHus atomoB. OmbiThl Pesepdopaa.
[LmaneTapHas MOJIENIb CTPOCHUS aTOMA.

CocraB aTOMHBIX Si7IEp: MPOTOHBI, HEUTPOHBI. OTHOCHUTENIbHAS aTOMHAsI Macca. B3auMocBs3b
MOHSATUN «IIPOTOH», KHEUTPOH», «KOTHOCUTEIIbHASI AaTOMHAsI Maccay.

N3menenue yncna mpoTOHOB B /Ipe aToMa — 00pa30BaHKWE HOBBIX XMMHUYECKUX IJIEMEHTOB.
N3menenne uyncia HEUTPOHOB B sipe aroma — oOpa3zoBaHue u30TONOB. COBpeMEHHOE
ONpeNIeTICHUE TOHATHS «XUMUYECKUU 3yieMeHT». M30Tombl Kak pa3HOBHIHOCTH AaTOMOB
OJIHOTO XMMHYECKOTO 3JIEMEHTA.

OnekTpoHbl. CTpOEHHE BJIEKTPOHHBIX YPOBHEM aTOMOB XHUMHYECKHX 3JEMEHTOB MallbIX
nepuooB. [IoHATHE O 3aBEpPIIEHHOM 3JIEKTPOHHOM YPOBHE.

Ilepuoanueckas cucrteMa xumuueckux annemeHToB JI. . MenneneeBa u cTpoeHHUE aTOMOB —
(bu3UYEeCKU CMBICT TTOPSIIKOBOTO HOMEpPA 3JIEMEHTa, HOMepa TPYIIIbI, HOMEpPa MepUoa.
N3MeHeHne ymucna 3JIEKTPOHOB HA BHEIIHEM 3JJIEKTPOHHOM YPOBHE aTOMa XUMHUYECKOIO
JJIeMEHTa — 00pa30BaHUE MOJIOKUTEIBHBIX U OTPUIIATEIBHBIX HOHOB. MOHBI, 00pa3oBaHHbBIC
aToOMaMM  METAJUIOB W HeMeTauioB. [IpuumHBl U3MEHEHUST  METAUIMYECKUX U
HEMETaJNIMYECKUX CBOMCTB B mepuogax u rpymnmnax. O6pa3zoBaHue OMHApPHBIX COCAMHEHM.
[TonsTre 06 MOHHOM CBsI3H. CXeMbI 00pa30BaHMs HOHHOU CBSI3H.

B3anmopeiictBe  aTOMOB  3JIEMEHTOB-HEMETANIOB MEXay co0oifi — oOpasoBaHue
JBYXaTOMHBIX MOJIEKYJ MPOCTHIX BellecTB. KoBajeHTHas HeMoJisipHasi XMMUYECKas CBS3b.
DONEKTPOHHBIE U CTPYKTypHBbIEe (opmynsl. B3ammosneicTBHEe aTOMOB HEMETAIUIOB MEXKIY
coboii — oOpa3zoBaHue OWHAPHBIX COEJUHEHUN HEMETaJUIOB. DJIEKTPOOTPULIATEIHHOCTb.
KoBanentnas nossipHast cBsi3b. [loHATHE O BaJICHTHOCTH KaK CBOMCTBE aTOMOB OOPa30BHIBATH
KOBWJICHTHBbIE XuMHueckue cBs3u. CocTtaBieHue QopMyn OUHAPHBIX COEAUMHEHUN 0
BaJieHTHOCTU. Haxoxk1eHne BaJIeHTHOCTH 110 popMyIie OMHAPHOTO COCTUHEHUSI.
B3anmopeiicTBue aTOMOB METAUIOB MEXAYy CO00i — o00pa3oBaHHME METAJUIMYECKUX
KpucTauioB. [ToHATHE 0 METaITMYECKOUN CBA3HU.

JemoncTpauuu. Moaenu aroMOB XHMHUYECKUX JJeMEHTOB. llepumoaudeckas cucrema
xumuaecknx 3meMeHToB J[. M. MennaeneeBa (pasnuunsie ¢opmbl). M3rotoBineHue mozenen
MOJICKYT OMHApHBIX COEIWHEHMH. 3roToBIEHHE MOJENH, WUIFOCTPUPYIOMICH CBONCTBA
METAJIJIMYECKOU CBSI3H.

IpakTuyeckne padorsl 1. [IpaBuna TexHukn Oe30macHOCTH MpH pabOTe B XMMUYECKOM
kabunere. [lpuemsl oOpamieHuss ¢ 1a0opaTOpHBIM OOOPYJOBaHWEM M HarpeBaTeIbHBIMU
npudopamu.

KountpoabHnas padora 1 1o teme: « ATOMbI XUMHUYECKUX 3JIEMEHTOB)

Tema 2 IIpocThie BemecTBa

[Tonoxxenne MeTasioB 1 HEMETAII0B B [lepuoauueckoii cucteMe XMuMUYECKUX 3JIEMEHTOB

. U.MenneneeBa. Baxneilimme mnpocThie BemieCTBa — MeETaUIbl (JKelie30, allOMUHUM,
KaJIbLIMM, Maruuii, HaTpui, kanuit). OOmue (usnyeckue CBOWCTBA METAIOB. BakHeiliine



IPOCThIE BEIlleCTBAa-HEMETAILIbI, 00pa30BaHHbBIE aTOMaMU KHCIIOPOa, BOJOPOa, a30Ta, CephI,
¢docdopa, yriepoaa. Mosiekyibl IPOCTHIX BEMIECTB-HEMETAILJIOB — BOJIOPOJIA, KUCIOPO/Ia,
a3oTa, rajoreHoB. OTHOocUTEIbHAS MOJIEKyJIsipHas Macca. CliocOOHOCTh aTOMOB XMMHUYECKHUX
AJIEMEHTOB K O00Pa30BaHUIO0 HECKOJBKHX MPOCTHIX BEIIECTB — AJIOTPOMHs. AJUIOTPOIMHBIC
MoauduKanuu Kuciopoaa, ¢pocdopa, oiaoa. MeTaminueckue 1 HEMETAIUYECKUE CBOMCTBA
MPOCTHIX BelecTB. OTHOCUTENBHOCTD 3TOTO MOHSATHUS.

Uucno Asoraapo. KommdectBo BemiectBa. Monb. MonsipHas Macca. MomspHBIA 00beM
ra3oo0pa3HbpIX BemiecTB. KpaTHble eIUHUIBI HM3MEpPEHHs KOJIMYecTBa BEIECTBA —
MHJUIAMOJIb W KWJIOMOJb, MHIJUIAMOJISIPHASS W KWJIOMOJISIPHAs MacChl  BEIIECTBA,
MUJUTUMOJIIPHBIN U KHJIOMOJIIPHBIM 00beMBI Ta3000pa3HbIX BEIIECTB.

Pacuerbl ¢ UCHONB30BAHMEM TIOHATUN «KOJUYECTBO BEILIECTBA», «MOJIAPHAs Maccay,
«MOJISIPHBIN 00BEM Ta30By, «UUCIO ABOTaJpO».

JdemoncTpaunu. O3HaKOMJIEHHE C KOJUIEKIUMed MeTanoB. O3HaKOMJIEHHE C KOJUIEKIHEH
HEMETAJIJIOB.

KonTpoabHasi padora 2 o teme: « [IpocTsie BemecTBa»

Tema 3. CoequHeHNs] XHMHYECKHX 3JIEMEHTOB

Crenenb okxucneHusi. CpaBHEHHE CTENEHU OKUCIEHUS U BalleHTHOCTU. OmnpeneiieHue
CTETICHH OKHCIICHUS AJIEMEHTOB B OMHApHBIX coequHeHusx. CocraBnenue Gopmysin OMHApHBIX
COeIMHEHUH, 00N crioco0 uX Ha3BaHMM.buHApHBIE COCTUHEHUS] METAJIJIOB M HEMETAJIIOB:
OKCUIBI, XJopuabl, cyabdunsl u mnp. CocraBienne ux ¢opmyn. buHapHbIE coeqUHEHUS
HEMETAJJIOB: OKCH[IbI, JIETy4HM€ BOJOPOAHBIE COEIUWHEHMs, HMX COCTaB U Ha3BaAHMUS.
[IpencraButenu OKCUAOB: BOJA, YIJIEKUCIBIM Tra3, HeramieHas u3BecTb. lIpencraBurenn
JIETY4YUX BOJOPOIHBIX COETMHEHUM: XJIOPOBOJAOPO] U AaMMHAK.

OcHoBaHMsI, UX COCTaB M Ha3BaHus. PactBopumocTh ocHoBaHui B Boje. [lpencraButenu
HIeNIOYe: TUIPOKCHIBI HaTpus, Kanmus U Kanbius. [loHstue 00 wWHOUKAaTOpax u
Ka4eCTBEHHBIX PEAKLIMSX.

Kucnotsl, ux cocraB u HazBanus. Knaccudukanus kuciot. [IpencraButenu KUCIOT: cepHas,
cossiHasi, a3oTHas. IloHsTue o mkane kuciaoTHocTu (mikaina pH). M3MmeHeHue okpacku
WHJIMKATOPOB.

Comnu kKak NpOU3BOJHBIE KUCITOT U OCHOBAHUM, UX COCTaB M Ha3BaHUs. PacTBOpUMOCTH conen
B Bozie. [IpeacraBuTenu coneid: XJIopu1 HATpHsi, kKapOoHAT U (ocdaT KaabIusl.

AMopdHBIE U KPUCTALITUYECKUE BEIIECTBA.

MexMonekynspHble B3aUMOJCHUCTBHS. THUIB KPUCTAUIMYECKUX PELIETOK. 3aBHUCHUMOCTh
CBOICTB BEIIECTB OT TUMOB KPUCTAINIMYECKUX PELIECTOK.

Yucteie BeniecTBa U cMecH. [Ipumeps! )KUAKUX, TBEPABIX U ra3000pa3HbIx cMeceilt. CBoMcTBa
YHUCTBIX BEIIEeCTB U cMmeceil. x coctaB. MaccoBast u oObeMHasi JOJIM KOMITOHEHTA CMECH.
PacueTsl, cBA3aHHBIE C HCTIOJIB30BAHUEM MOHSATHS «JI0JISD.

Jemoncrpauuu. OOpa3ipl  OKCHJIOB,  KHCJIOT, OCHOBaHMH W  COJICH. Monemm
KPUCTAINIMYECKUX PEIIETOK XJIOpUAAa HaTpus, aiMasa, okcuaa yriaepoaa (IV). Kucnortno-
LIEJIOYHbIE MHAUKATOPHI, U3MEHEHUE HX OKPACKHM B PA3IMYHBIX Cpellax. YHUBEPCAJIbHbBIN
VHJIMKATOP U U3MEHEHHUE €r0 OKPaCKHu B pa3inuyHbix cpenax. [lkama pH.

JlabopatopHble omnbIThl. O3HakKoMiIeHHE cO cBoicTBamu ammuaka. Omnpenenenue pH
PacTBOPOB KUCIIOTHI, IeNIoun U Bobl. Omnpenenenue pH TMMOHHOTO U S0JI0YHOTO COKOB Ha
cpese mnoa0B. O3HaKOMIIEHHE C KOJUIeKIMen coeil.O3HaKOMIIEHNE C KOJIJIEKIIMEN BEIECTB C
pPa3HbIM THUIIOM KpPHUCTAJUIMYECKOW pemeTKU. M3rotoBieHne MOJENEed KPHCTAUIMYECKUX
pemierok. O3HaKOMIIEHUE C 00pa31lOM FOPHOM MOPOIBI.

IIpakTuyeckue padorsl 2. [IpuroroBieHue pacTBopa caxapa M pacyeT €ro MacCOBOM J10JIU
B PacTBOpE

Tema 4. U3meHeHus1, MPOUCXOAsIIIINE ¢ BelECTBAMM



[TonsiTHE SIBEHUH, CBA3AHHBIX C N3MEHEHUSMH, IPOUCXOISIIUMU C BELIECTBOM.

SIBneHus, CBsI3aHHbIE C W3MEHEHUEM KPHUCTAJUIMYECKOIO CTPOEHHS BEIECTBA IPHU
MIOCTOSSHHOM €ro cocTaBe, — (usudeckue sBieHus. Duznyeckue SBICHUS B XUMHHU:
TUCTHIUISIUS, KPUCTAJUIM3alus, BBIMAPUBAHWE M BO3TOHKA BEUIECTB, (PUIBTPOBAHHE U
LHEHTPUPYTrUPOBAHHUE.

SIBnenus, CBI3aHHbBIE C U3MEHEHHEM COCTaBa BEILECTBA, — XUMHUUYECKHE peakuud. [IpuzHaku
U YCIIOBHSI NPOTEKAaHUsS XUMHUYECKUX peakUuil. BpiierneHne TEemIoThl U CBETa — pEeaKIuu
ropenus. [lonsatue 006 K30 - U SHITOTEPMUUYECKUX PEAKIIHIX.

3aKOH COXpaHEHUS MAacchl BEIIECTB. XHMHUYECKHE YpaBHEHHUS. 3HAUEHUE MHJIIEKCOB U
k03¢ punmenToB. CocTaBlieHHE YPABHEHU XUMUYECKUX PEAKIIUM.

Pacuersl no xuMu4eckuM ypaBHEHUsIM. PelieHne 3a1ay Ha HaXOXJI€HUE KOJIUYECTBA, MacChl
Wi o0beMa MPOJYyKTa peaklUy MO KOJUYECTBY, MacCe WJIM O0BbEMY MCXOJHOIO BEIIECTBA.
PacueTsl ¢ MCHOJIb30BaHMEM TMOHATHSA «IOJSA», KOrJa HCXOAHOE BELIECTBO JAHO B BHJIE
pacTBOpa € 3aJaHHOM MAaccOBOl [0JIe PacTBOPEHHOIO BEIIECTBA WIIA COJEPKUT
ONPENIETICHHYIO JTOJII0 TPUMECEH.

Peakuuu paznoxxkenus. [IpencraBieHne o CKOpoCTH XMMHYECKMX peakuuid. KaramuzaTopsl.
@®epmenThl. Peakiuu coenuHenus. KaranuTuueckue W HEKAaTaJIUTUYECKHE PEaKIIMH,
oOpaTtuMble 1 HeoOpaTHUMbIe peakiuu. Peakiiuu 3amenienus. Psj akTHBHOCTH METaIJIOB, €T0
UCIIOJIb30BAHME JUIsl TMPOTHO3UPOBAHHUS BO3MOYKHOCTH IPOTEKAHUS PpPEAKIU MExXIy
MeTaJllaMUd M KHUCJIOTaMH, pEaklUid BBITECHEHHUS OJHUX METAJIOB M3 PAacTBOPOB UX COJIEH
apyrumu Mmetauiamu. Peaknum oOMeHa. Peakuuu HeWTpanu3anuu. YCIOBHS MPOTEKAHUS
peakuuit oOMeHa B pacTBOpax JI0 KOHIIA.

Tunel XMMHYECKHMX peakuuid Ha NIpUMEpEe CBOMCTB BOAbl. Peaknus pasioxeHus —
AEKTPOJIn3 BOJbl. Peakuinu coelMHEHUs: — B3aUMOJICICTBHE BOABI C OKCHIAMHU METAIJIOB U
HEMETAJUIOB. Y CIIOBHE B3aUMOJICUCTBHS OKCUIOB METAIUIOB M HEMETAJUIOB ¢ BOoU. [loHsATHE
«TUAPOKCUIBD. Peakuuu 3aMeleHuss — B3aMMOJEHWCTBHE BOJbI € MeTaylamMu. Peakuuu
oOMeHa — THAPOIIN3 BEIIECTB.

Jemoncrpauuu. [Ipumepsl Qusnueckux siBICHH: a) TuiaBieHue mnapaduHa; 0) BO3rOHKa
noia WM OEH30WHOW KHCJIOTHI; B) pAcTBOPEHHE OKpAIIeHHBIX colied; 1) auddys3us
JYIIACTHIX BEIIECTB C TOPSIICH JTaMIIOYKHA HaKaauBaHus. [IpumMepsl XUMUUECKUX SIBICHUH: a)
ropeHue Maraus, gocdopa; 6) B3aUMOACHCTBHE COJITHOW KUCIOTHI C MPAaMOPOM HJIH MEJIOM;
B) noiyudenue rugpokcua meau (I1); r) pactBopeHre moy4eHHOTro THAPOKCUIA B KUCIOTaX;
n) B3aumojeiicteue okcunaa meau (II) ¢ cepHoit KMCIIOTON TIpU HArpeBaHUU; €) pa3lioKeHUE
NepMaHraHaTta Kajus; ) pa3joKeHue IepoKcuia

BOZOPOJIa C TIOMOIIBI0 JTMOKCHIA MapraHiia W Karana3bl KapTtodens WiIn MOPKOBH; 3)
B3aMMO/ICHCTBUE PA30aBICHHBIX KUCIOT C METAJIIAMH.

IIpakTuyeckue padors! 3. [[pU3HAKK XUMHUYECKUX PEAKIIUN.

KonTtpoabnas padora 3 o treme: «3MeHeHNsI, TPOUCXOAIIUE C BELIECTBAMI

Tema S. PacTBopenne. PactBopbl. CBOHCTBA pPACTBOPOB 3JIEKTPOJIMTOB

PactBopenne  kak  (usuko-xumuueckuid  mpomecc. Ilonstme o  ruUapatax WU
Kpuctamoruaparax. PactBopumocTs. KpuBbie pacTBOPUMOCTH Kak MOJENb 3aBUCUMOCTH
pPacTBOPUMOCTH TBEPJIbIX BEIIECTB OT Temmeparypbl. HachlllleHHbIe, HEHACBIIICHHBIE U
MIEPECHILIEHHBIE PACTBOPBL. 3HAUEHUE PACTBOPOB JIJISl IPUPOJIBI M CEIBCKOIO XO35ICTBA.
[Tonsitue 00 HSIEKTPOIUTUYECKOW AMCCOLMALMU. DNEKTPOIUTHI U  HEDIEKTPOIUTHI.
MexaHu3M JMCCOLMALMI  BJIEKTPOJIMTOB C PA3IUYHBIM XapakTtepoMm cBsizu. (CrTeneHb
AIIEKTPOIUTHYECKON auccoruanui. CUIbHbBIE U C1a0bIe DIIEKTPOIIUTHI.

OCHOBHBIE TOJOKEHHUSI TEOPUM DIIEKTPOJUTUYECKOW auccounanuu. VoHHbIE ypaBHEHUA
peakuuii. Peakuuu obmeHa, uayiue 10 KOHIA.

Knaccuduxanmst HOHOB 1 MX CBOMCTBA.



Kucnotel, ux knmaccudukamms. Jluccommaiys KUCIOT M WX CBOWCTBA B CBETE TEOPHHU
AJEKTPOJUTHYECKON JAHCcCONManru. MONEKYJIApHbIE W HWOHHBIE YPaBHEHHS PEaKLUM.
B3aumopeiicTBue KUCIOT ¢ MeTaulaMU. DJIEKTPOXUMHYECKUN psifi HANPSOKEHUH METaJLIOB.
BzaumojeiicTBre KMCIOT ¢ OKCHIAaMH METalIoB. B3amMoaencTBue KHCIOT ¢ OCHOBAaHUSIMU
—peakius HeWTpanu3anuu. BzaumonelictBue kuciot ¢ coisiMu. Mcnonap3oBaHue TaOIUIIbI
pPacCTBOPUMOCTH JIJISI XaPAKTEPUCTUKN XUMHYECKHX CBOMCTB KHUCIIOT.

OcHoBanusl, ux kiaccudukanus. [uccoruanmss OCHOBaHWNM M WX CBOMCTBA B CBETE TEOPHH
AJIEKTPOJIUTUUECKON aucconnanuu. B3anmoaeicTBue ocHOBaHMil ¢ cosiMu. Mcnonb3oBaHue
TaONUIBI PACTBOPUMOCTH JJISI XapPaKTEPUCTUKU XUMHUYECKHX CBOWCTB OCHOBAaHHM.
BzaumMogelicTBue mieoue ¢ OKCUIaMi HEMETAJLIOB.

Conu, UX JIUCCOIMALMS UM CBOMCTBA B CBETE TEOPUM IJICKTPOIUTUUECKON JTUCCOLMAIUH.
B3aumopeiictBue coneit ¢ MetamiaMu, 0OCOOEHHOCTH 3TUX peakuuid. BzaumopeiictBue coneit
¢ comsimu. HMcnonbp3oBaHue TaOMUIBI PACTBOPUMOCTH I XapaKTEPUCTUKH XHUMHUYECKUX
CBOMCTB COJICH.

O06o0menue cBeieHNi 00 OKCHIax, MX KIacCU(UKAIIMN U CBOWCTBAX.

['enernueckue psapl MeTalla W HeMeTalia. ['eHeTHdeckas CBsA3b MEXAY KiaccaMu
HEOPraHWYECKUX BEIIECTB.

OKHUCIUTENbHO-BOCCTAHOBUTEIbHbBIC PEAKITHH.

OrmpeziesieHHe CTEMEHEH OKHUCICHUS JJisi JJIEMEHTOB, OOpa3yIOIIMX BEIIECTBA Pa3HBIX
KkinaccoB. Peakuuu HMOHHOTO OOMEHAa U OKHCIHMTEIBHO-BOCCTAHOBHUTEIIBHBIC PEAKIIHU.
OkucnauTenb U BOCCTAHOBUTEIb, OKUCICHUE M BoccTaHOBieHHE. CocTaBieHUE ypaBHEHUM
OKHCJIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKITUI METOJ0OM 3JIEKTPOHHOTO OanaHca.

CBolicTBa NPOCTBIX BEMIECTB — METAJUIOB M HEMETAJIOB, KHUCJIOT M COJEW B CBETE
OKHCJIUTEIIbHO-BOCCTAHOBUTEIbHBIX PEAKIUU.

JemoncTpaunu. BzanmoselictBue pacTBOpOB XJIOpHAAa HATpuUsi M HHUTpaTa cepedpa.
[TonyyeHue HepacTBOPUMOrO THUAPOKCHIA M B3aUMOJICMCTBHE €ro C KHUCIOTaMHU.
BzaumojeiicTBre KUCIOT ¢ OCHOBAaHUSIMH. B3amMoaencTBue KHUCIOT ¢ OKCHJIAMHU METaJlJIOB.
B3aumopeiictTBue KHCIOT C MeTa/lIaMH. B3auMoJeHWCTBHE KHCIOT C  COJISIMHU.
B3aumopeiictBue 1menoder ¢ KUcCIOTaMH. Bs3anMmoneilcTBUe INEIOYE C OKCHIAMH
HeMeTaJI0B. B3auMozeiicteue menodei ¢ consimu. [lonmyyenue n cBOCTBa HEPACTBOPUMBIX
ocHOBaHMIl. B3auMmopelcTBHE OCHOBHBIX OKCHAOB C KHCIOTAMHU. BzaumonelictBue
OCHOBHBIX OKCHJIOB C BOJIOH. B3anMoaeicTBHE KUCIOTHBIX OKCHJIOB C IIEJI0YaMHU.
IIpakTuyeckue padorbl 4. YCIOBUSA TEUEHHS XUMHUYECKUX PEAKIUA MEKIY pacTBOpaMHU
3JIEKTPOJUTOB /10 KOHIIA.

5. PemreHne dKCniepuMEHTAIbHBIX 3aa4.

Hrorosasi koHTpOJIbLHAsI padoTa 3a Kypc XMMHH 8 Ki1acca

9 kJjacc

BBenenue. O0masi XapakTepUCTUKA XMMUYECKHUX 3JIEMEHTOB M XUMUYECKUX peaKkiuii
Iepuoanueckuit 3akoH u Ilepuoamyeckas cucrema xumudeckux diaemenros JI. H.
MenaeneeBa

XapaKTepHUCTHKaA JJIEMEHTa 0 €ro MoJIoKeHUI0 B [lepuogndeckoil cucteMe XMMHYECKHUX
snemeHTOB J[. M. MennenceBa. CBOMCTBAa OKCHAOB, KHCJIOT, OCHOBAaHHN M COJICH B CBETE
TEOPUU BJEKTPOJUTHUECKON TUCCOIIMALIMU U OKUCIICHUS-BOCCTAHOBJICHUS.

[lonartue o mepexoAHbIX 3neMeHTaX. AMOTepHOCTh. [ 'eHeTHUYeCKud psJ MEepPeXOTHOTO
3JIEMEHTA.

[lepuoguueckun 3akoH u Ilepuoguueckas cucrema xumudyeckux diaemeHtoB [ U.
Meuneneena.



XUMHUUYEcKas OpraHu3alus )KMBOM U HEXKMUBOW NMPUPOJbl. XUMUUECKUN COCTAB s/1pa, MAHTHUHU
U 3€EMHOW KOpbl. XHMHUYECKHE OJJIEMEHThl B KIETKax >XUBBIX OpPraHu3MoB. Makpo- u
MUKPO3JIEMEHTHI.

O6006menne cBeneHuit 0 XUMUUecknx peakiusax. Kimaccudukamus XuMHUIecKux peakiuil mo
pPa3IUYHBIM TPHU3HAKAM: «YHUCIO U COCTAaB PEArHPYIOLIUX M OOpa3yIoIIMXCs BEUIECTBY,
«TeToBOM 3(PeKT», «HampaBlIeHUE», «U3MEHEHUE CTEIEeHEW OKHUCICHUS DSJIEMEHTOB,
00pa3yronx pearupyrolue BemecTa», «pasza», «UCcnojib30BaHue KaTanuzatopay. [lonarue
0 CKOPOCTU XMMUYECKOU peakuu. @akTopsl, BIUSIOLUME HA CKOPOCTh XUMUYECKUX PEAKLIHM.
Karanuzatops! u karanus. MTHruOUTOpEl. AHTHOKCUIAHTHI.

JlemoncTpaunu. Paznmuuasie Qgopmbr  Tabmumel  JI. M.MenaeneeBa. Monenu aToMoB
JEMEHTOB |—-r0 mepuoaoB. Mojenb CTpOeHHUs 3eMHOTo Mmapa (MOmepedyHbId pas3pes).
3aBUCUMOCTh CKOPOCTHM XUMHUYECKOW pEaKIMU OT TMPUPOJABl PEarupyrolux BeIeCTB.
3aBUCHMOCTh CKOPOCTH XUMHYECKON peaklMy OT KOHIEHTPALUU PEearupyrolIux BEIIECTB.
3aBUCUMOCTh  CKOPOCTHM  XMMHYECKOM  peakiuu OT IUIOHaA  CONPUKOCHOBEHMS
pearupyromnmx BemecTB («KUISIIIUNA CII0M).

JlaGoparopHsle onbIThI 1. [lonyyeHne ruipokcuaa IMHKA U UCCIIEIOBAHUE €0 CBOMCTB. 2.
MopenupoBanue mnoctpoeHusi Ilepuoanueckoil CUCTEMBl XHUMHUYECKUX 3ieMeHTOB [l
N.Menneneesa

JluarHocTu4yecKkasi KOHTPOJIbHAasi padoTa

Tema 1. MeTaibl

[Tonoxenne wmeramnoB B llepuogmyeckoil cucreme xumuueckux diaemeHToB [J[. U
MenneneeBa. Mertainueckass KpUCTAJUIMYECKAs] PEIIETKA W METaUIMyecKass XUMUYecKas
cBa3b. OOmme ¢usnyeckue cpoiicTBa MeTaioB. CIuiaBel, UX CBOWCTBA M 3HAUYCHHE.
XHUMUYECKUE CBOMCTBA METAJUIOB KaK BOCCTAHOBUTEJIEH, a4 TAKXKE B CBETE UX IOJOKEHUS B
AJEKTPOXUMHUYECKOM PsIAy HANPSIKEHUN METaJIJIOB.

Kopposust metaioB u criocoObl 60pb0bI ¢ Heil. MeTtaiuiel B npupoje. O01mme crnocoObl ux
MOJTyYCHHUS.

OO0masi XapaKkTepUCTHKA HIEJOYHBLIX MeTaI0B. MeTtaisl B nipupoje. Obmme crnocoos!
ux nonyyenus. Ctpoenue aTromoB. lllenounsie MeTamibl — OpocThie BelecTBa. BaxHeimme
COCIMHEHUS IIEIIOYHBIX METANIOB —OKCHUbI, THAPOKCHIBI U COJHU (XJOPHUIBI, KapOOHATHI,
cynb(haThl, HUTPATHI), UX CBONCTBA M TMPUMEHEHHUE B HApOJHOM Xxo3siiicTBe. KanuitHbie
yIOOpEHUS.

OO0mas xapakTepucTHKa 3jeMeHTOB riaaBHou mnoarpynnsl II rpynmel. Ctpoenue
atoMoB. lllenouyHo3emenbHbIE METAJIBI — MPOCTHIE BenlecTBa. BakHeHIne coelnHEHUs
MIEJIOYHO3EMENbHBIX METaUIOB — OKCHJIbI, TUJAPOKCHIIBI M COJH (XJOPUABI, KapOOHATHI,
HUTPATHI, CyIb(atsl, pochaTsl), UX CBONCTBA U IPUMEHEHUE B HAPOTHOM XO3SIHCTBE.
Amomunmii. CtpoeHue aroma, (pu3anyeckue M XMMHUYECKHE CBOMCTBA MPOCTOrO BEIIECTBA.
CoenuHeHus aqIOMUHUS — OKCUJ U THIPOKCHJ, UX aM(OTepHbI xapaktep. Baxkueiimue
conu antoMuHusA. [[puMeHeHne aarOMUHNS U €ro COeIMHEHUM.

Kenezo. CtpoeHue artoma, (pu3nyueckue M XUMHUUYECKHE CBOMCTBAa IPOCTOrO BEIIECTBA.
I'enetnueckue psanel Fe2+ u Fe3+. BaxHueilmume conu xene3a. 3HAUEHUE XKelne3a U €ro
COCIMHEHUN I IPUPOABI U HAPOJHOI'O XO3MCTBA.

JemoncTpauuu. OOpa31ipl METOYHBIX U MIEIOYHO3EMENbHBIX MeTauioB. OOpasIibl CIIIaBOB.
B3aumopeiictBue pacTBOPOB KHUCIOT W cojied ¢ Metauiamu. [losydyeHue Tuapokcuia
AIIOMUHHSA M HMCCJIEJIOBAaHHE €ro CBOMCTB. B3ammojencTBue jkene3a ¢ COJITHOM KHCIOTOM.
[Tonyuenue ruapokcuaos xenesa (I1I) u (I1II) u uzyuyenne ux cBOUCTB.

IIpakTnyeckue padorbl. 1. OcyliecTBICHUE UEMOYKHM XUMHUUYECKHUX IpPEBpaIlllCHUU. 2.
[TonyuyeHnne u cBOICTBAa COEAUHEHNU METAILIOB. 3. PenieHne sKCepuMEHTalbHbIX 3a7a4 Ha
pacrno3HaBaHUE U MOJIYYEHHE COCTMHEHUI METAIIIIOB.



KonTpoabsnas padora Nel o teme : MeTtamibny

Tema 3. HemeTasibl

OO61mas xapakTepuCcTUKa HEMETAIUIOB: nosioxkeHue B [lepuonnyeckoil cuctemMe XMMHUUYECKHX
anemenToB J[. U.Menneneena,

OCOOGHHOCTHM  CTPOGHHSI ~ aTOMOB,  3JeKTpooTpuiarenbHocth  (D0)  kKak  Mmepa
«HeMeTauimuHocTh», psaag 0. Kpucrammueckoe CTpO€HHE HEMETaUIOB — MPOCTHIX
BeleCTB. AjuoTrponus. Pu3nuecKkue CBONCTBA HEMETAIIOB. OTHOCUTENBHOCTH IMOHSTHI
«METAJ» U «HEMETAIL».

Boaopoa. [Tonoxenne Bogopona B [lepuoanueckoin cucteMe XumMu4yeckux 3iemeHToB Jl. U.
Menpneneea. CTpoeHne aroMa M MOJEKyJbl. Duznyeckne W XUMHYECKHME CBOWCTBA
BOJOPO/JA, €r0 MOJy4eHUE U IPUMEHEHNE.

Boaa. Ctpoenue monexkynsl. BonoponHas xumudeckas cBa3b. OU3NUYECKHUE CBOMCTBA BO/IBI.
AHomanuu cBOMCTB BoAbl. ['mapodunbHbie U TUAPO(OOHBIE BemiecTBa. XUMUYECKUE
cBoiicTBa Boabl. KpyroBopor Boawl B mpupone. Bomoounctka. Aspanust Bonbl. BeITOBBIE
¢bunbpTphl. MuHeEpanbHbIe BOBI. JJUCTUIIIMpOBaHHAS BOJIA, €€ MOTYyYEHUE U IPUMEHEHUE.
Oo0mas xapakrepucrtuka rajgoreHoB. Ctpoenue atomoB. [IpocTeie BelecTBa 1 OCHOBHBIE
COEIMHEHUS TaJOTeHOB, UX cBoWcTBa. KpaTkue cBeaeHust o xjope, Opome, GpTope U uoje.
[IpuMeHeHue rajJoreHoB U UX COEAMHEHUN B HAPOJHOM XO3SIIICTBE.

Cepa. CTpoeHue aToma, aJuIOTPOIHs, CBOWCTBA U MPUMEHEHHE poMOrUecKon cepbl. OKCUIbI
cepsl (IV) u (VI), ux nonydyenue, cBoiictBa u npuMmeHeHue. CepHasi KUCIOTAa U €€ COJH, UX
IIPUMEHEHHE B HApOJHOM XO03siicTBe. [[pOon3BOACTBO CEPHON KUCIIOTHI.

A3ot. CTpoeHue atomMa M MOJIEKYJbI, CBOMCTBAa MPOCTOr0 BelllecTBA. AMMHUAK, CTPOECHHE,
CBOICTBA, MOJIydYeHHE U TpuMeHeHne. Coam aMMOHMS, UX CBOKMCTBA U MpUMeHEeHHE. OKCHJIbI
azora (II) u (IV). A3oTHas kuciaoTa, €€ CBOWCTBa M NpuUMeHeHue. HuTpaTbl U HUTPUTHI,
mpo0sieMa UxX COJEP>KaHUs B CETbCKOXO3SICTBEHHOM MPOTYKIIMU. A30THBIC y10OpEHUSI.
®ocdop. CrpoeHnne aroma, amIoTpomnus, cBoiicTBa Oemoro M KpacHoro ¢ocdopa, ux
npumMeHnenne. OcHOBHbIE coeauHeHus: okcun ¢ocdopa (V) u oprodocdopHas kucnora,
docdatsl. PochopHbIe yH0OpeHUs.

Yruaepoa. CtpoeHue atoma, ajutOTPONUs, CBOMCTBA MoauduKanuid, npumMeHeHre. OKCHIBI
yriepoaa (II) u (IV), ux coiictBa u mpumeHenune. KapOoHaTsl: KalblMT, COJA, MOTAII, UX
3HA4YE€HHUE B IPUPOJE U KU3HU YETIOBEKA.

Kpemnuii. CtpoeHue atoma, KpUCTAUIMUYECKUN KPEMHHUN, €ro CBOICTBA M IMPUMEHEHHE.
Oxcuna kpemuus (IV), ero npupoansie pazHoBuAHOCTA. CUIMKATHI. 3HAYCHUE COCTUHEHUM
KPEMHHUS B KUBOU U HEXKUBOU Ipupojie. [lonsaTHe 0 CUIMKaTHON MPOMBIIITIEHHOCTH.
Jdemoncrpanmu. [lonyyenne u pacnosHaBaHue Boxopona. KadecTBeHHas peakius Ha
rajoreHuA-uoHsl.. B3auMoaencTBue KOHUEHTPUPOBAHHON a30THOM KUCIIOTHI C MEJIBIO.
JlaGoparopHble onbIThbl. O3HAKOMJIEHHWE C COCTaBOM MUHEpaibHOU Bojabl. 30. CBoiicTBa
pa30aBlieHHOW CepHOM KUCIOTHL. V3ydyeHue cBOWCTB aMmmuaka. Pacno3HaBanue coneit
ammonusi. ['openme docdopa Ha Bozgyxe m B kuciopone. PacmosnaBanme Qocgaros.
I'openue yrns B kucnopoze. [lepexon kapOoHATOB B THAPOKAPOOHATHI.

IIpakTHyeckue padorsl. 4. Pemenue sxcriepuMeHTANbHBIX 3a1a4 1o TeMme «[loarpymnma
KHCIIoposa». 5. Pemienne sxkcniepuMeHTanbHbIX 3a1a4 o TeMme «[loarpynna raimoresos» 6.
[Tonyuenue, cobupanue u pacro3HaBaHUE Ta30B.

KonTpoabHast padora Ne2 o teme : Hemeramib»

Tema 5. O000mIeHHe 3HAHMI O XMMHHM 32 KypC OCHOBHOH mkoJbl. IlogroroBka k
rocy1apcTBeHHOIl uTOroBoii arrecrauun (OI'J)

[lepuonnueckuii 3akoH u Ilepuonuueckas cucTeMa XHUMHYECKUX dJeMeHTOB [l
N.MenneneeBa. @u3nueCcKuil CMBICI MOPSIKOBOIO HOMEpa 3JIEMEHTa, HOMEPOB MEpHoJa U
TPYIIbl. 3aKOHOMEPHOCTH U3MEHEHHsI CBOMCTB 3JIEMEHTOB U UX COEAUHEHUN B MEpUOJaX U



Tpylnmax B CBET€ TMPEACTABIEHUH O CTPOCHMHM AaTOMOB D3JEMEHTOB. 3HAueHUE
Ilepnoanueckoro 3akoHa.

Bunbl xuMudeckux CBsi3ed M THUIBI KPUCTAJUIMUECKHUX pemeTok. B3auMocBs3b cTpoeHUs U
CBOICTB BEIIECTB.

Knaccupukanuss XUMUYECKUX pPEAKIUH 10 pa3Iu4HbIM IpU3HAKaM (YHCIO U COCTaB
pearupyrommux MU oO0pa3ylIIMXCs BELIECTB; HAIWYWE TpaHULbl pasznena ¢as; TEerIoBO
3bdeKT; HU3MEHEeHHe CTeNeHed OKUCICHUS aTOMOB; HCIIOJIb30BAaHUE KaTalu3aTopa;
HanpaslieHue npotrekanus). CKOpocTb XUMUYECKUX PEakiuii U (paKkTopbl, BIUSIIONIUE HA HEe.
O06paTUMOCTh XUMHUYECKUX PEAKIIUNA U CIIOCOOBI CMEIICHHS] XUMUYECKOTO PAaBHOBECHS.
[Ipocthie U cioxHBIE BemiecTBa. MeTamibl U HEMETaJUIbl. |'eHeTHueckue psiibl MeTalia,
HEMeTallla U mepexogHoro wmetamwia. OKCHUIbl M TUAPOKCHIBI (OCHOBaHUS, KHCIIOTHI,
amdoTrepHble TUIPOKCUIBI), coiu. Mx cocraB, kiaccupukanus U oOOLMEe XUMHUYECKUE
CBOICTBA B CBETE TEOPHUH JIEKTPOIUTHUECKON JTUCCOLIUALINH.

Hrorosasi koHTpOJIBbHAs padoTa 32 Kypc XUMHH 9 Ki1acca

®opMbI oOpranu3anuu 00pa3oBarebHOI0 npouecca U GopMbl KOHTPOJIS

PaGouas mporpamma mnpegycmarpuBaeT (pOpMUpPOBAHUE y ydAIIMXCsA OOIIEydeOHBIX
YMEHUH U HAaBBIKOB, YHUBEPCAJIBHBIX CIIOCOOOB ACSITEILHOCTH U KIIIOYEBBIX KOMIETeHIui. B
3TOM HAIlpaBJIEHUW NPUOPUTETAMHM JUIsl y4eOHOro mnpenMera «XHMHUS» Ha CTYIEHU
OCHOBHOT'O OOIIET0 0Opa30BaHUs SBIAIOTCS: HCIOIb30BAaHUE IS MO3HAHUS OKPYKAOILEro
MUpa pa3IuYHbIX METOA0B (HAOIIONEHNS, U3MEPEHUS, OIBIThI, YKCIIEPUMEHT).

Paboueii mporpammoii kypca Xxumuu 8-9 KiaccoB NIpeAycMOTpeHO mpoBeaeHue 11
MpaKkTU4YecKux padot, B T.U. 5 - B 8 kinacce u 6- B 9 kiacce., HECIOKHBIX IKCIIEPUMEHTOB U
OMMCAHME UX PE3yJAbTaTOB; UCIIOJIB30BAHKE JJISl PEIICHUS TTO3HABATENbHBIX 33/1a4 PAa3JIMYHBIX
UCTOUYHUKOB HH(poOpMaIK; CcoONIOeHHe HOPM U TPaBUJI IOBEACHUS B XUMHYECKHX
nabopaTopusx, B OKpyXKarolliel cpesie, a TakKe MpaBuJl 310pOBOr0 00pasa KU3HU.

Pe3ynbrarsl uzydenus Kypca « XuMusi» IpHUBeIeHbI B paszene « TpeboBaHus K YPOBHIO
MOJITOTOBKU BBIITYCKHUKOBY, KOTOPBIM IMOJHOCTBIO COOTBETCTBYET CTaHAApTy. TpeOoBaHus
HaIpaBJIEHbl HA pEaJu3aliio JAESITEIbHOCTHOTO, TPAKTUKOOPUEHTHPOBAHHOIO U JIMYHOCTHO
OPUEHTUPOBAHHOIO TOJXOJ0B; OCBOCHHE YUYAIIUMHCS MHTEIUIEKTYaJIbHOM M IMPaKTUYECKOU
NeSTEIIbHOCTU; OBJIQJICHUE 3HAHUSMU U YMEHUSIMH, BOCTPEOOBAaHHBIMH B IOBCEIHEBHOMU
KU3HM, TIO3BOJIIIOIIMMU OpPHUEHTHUPOBATHCA B OKPYXAIOLIEM MHUpPE, 3HAYUMBIMHM IS
COXpaHEeHMs OKpYKalollell cpenbl W COOCTBEHHOTO 310pOBbs. [l TEKyIIEro KOHTPOJIS
YPOBHSI YCBOCHMSI Y4€OHOT0 MpeMeTa UCTOIb30BaTh TAKUE (POPMBI, KaK:

e KOHTpPOJIbHBIE paboThI (8 KOHTPOJIBHBIX PA0OT, B T.4. 5- 3a Kypc 8 Kinacca u 4 - 3a
Kypc 9 Kiacca, C Y4eTOM KOHTPOJBHBIX DPA0OT IO NPOMEKYTOUHOMY U
UTOTOBOMY KOHTPOJIIO);
CaMOCTOSITENIbHBIE TPOBEPOYHBIE PAOOTHI;
cpe3oBbIe paboTHI B T.4. B (hOpMe TecTa;
yCTHBIE (POPMBI KOHTPOJIS, PPOHTATBHBINA OMPOC
3aIuTa NpoeKTa

Cucrema olleHKH JTOCTUKEHU I yUalmnxcs;

- TPU OTBETE OOHAPYXKEHO HEMOHWMAHHE YYaIIUMCS OCHOBHOTO COJACp)KaHHS Y4eOHOTO
Marepuana WIA JONYIIEHbl CYIIECTBEHHbIE OIIMOKH, KOTOpPBIE YyYalllUUCSd HE MOXKET
WCIIPABUThH MPU HABOJSIIUX BOMPOCAX YUHUTEIIsI, OTCYTCTBUE OTBETA.

OueHka yCTHOTO OTBeTa

OTMeTKa «5»:




- OTBET MOJIHBIN U IIPABUIBHBIN HA OCHOBAaHUU U3YyYEHHBIX TEOPU;

- MaTepHuall M3JI0XKEH B OIPEIEICHHON JIOTMYECKOM IOCIENOBATEIbHOCTH, JIMTEPATYPHBIM
S3BIKOM; OTBET CaMOCTOSITEIIbHBIN.

OtBet «4»:

- OTBET IOJIHBIM U NTPAaBWIbHBIA HA CHOBAHUH U3YyYEHHBIX TCOPUN;

- Marepuajg W3J0KEH B ONPENCICHHOM JIOTMYECKOM IOCIEI0BAaTENIbHOCTH, MPH 3TOM
JOIYIIEHBI ABE-TPHU HECYILIECTBEHHbIE OLINOKH, UCIIPABIECHHBIE 110 TPEOOBAHUIO YUUTEIIS.
OtmeTka «3»:

- OTBET MOJHBIA, HO TIPH ITOM JOIMYIIEHA CYIIECTBEHHAs OMIMOKA WM OTBET HETIOJIHBIM,
HECBSA3HEBIN.
OtMeTKa «2»; HET OTBETA

OueHka YKCNEPUMEHTAIbHBIX YMEHUit

OrieHKa CTaBUTCS Ha OCHOBAaHWU HAOJIONCHHS 3a YYallMMHCS W MHCHBMEHHOTO OTYeTa 3a
pabory.

OtmeTka «5»:

- pa0GoTa BBHITIOJIHEHA TOJHOCTBHIO W TPABWIBbHO, CACNaHbl MPaBUIbHBIC HAOMIOACHUS U
BBIBOJIBI;

- OKCIIEPUMEHT OCYIIECTBJIEH IO TUIaHy ¢ YYETOM TEXHUKH O€30MaCHOCTU U MPaBHII pabOTHI €
BEIllECTBAaMHU U 000PY/IOBaHHEM;

- MPOSIBJICHBI OPTraHU3aIllMOHHO - TPYIOBBIE YMCHHS, IOJICPKUBAIOTCS YHCTOTa pabovero
MecCTa ¥ MOPsAI0K (Ha CTOJIe, SKOHOMHO UCIIOJIB3YIOTCS PEAKTHBBI).

OTMeTKa «4»:

- paboTa BBINOJHEHA TPABWIBHO, CACIAHbI MPABWIbHBIC HAOIIOACHHUS W BBIBOJBI, HO INPHU
3TOM 3KCIICPUMEHT TPOBEACH HE TOJHOCTHIO WJIM JIOMYIICHBI HECYIICCTBEHHBIC OIMMOKH B
paboTe ¢ BemecTBaMU U 000pYIOBaHUEM.

OtMeTKa «3»:

- paboTa BBHITIOJHEHA TIPABWIIBHO HE MEHEE YeM HAIOJIOBUHY WM JOMYIIeHa CYIIeCTBEHHAs
omuOKa B XO/I€ JKCIIEpUMEHTa B OOBSCHEHWH, B OQOpPMICHHH pPabOThl, B COOMIONECHUU
MpPaBWJI TEXHUKW O€30MacHOCTH Ha paboTe ¢ BEIIeCTBAMH M OOOpYIOBaHUEM, KOTOpas
UCIIPABIISICTCS 110 TPEOOBAHUIO YUUTEISL.

OT1MmeTKa «2»:

- JomyIieHsl ABe (1 0osee) CylecTBEHHbIE OMMOKU B XO/Ie: IKCIIEPUMEHTa, B OObSICHCHUH, B
opopmnernn paboOThl, B COONIOACHWM TPAaBUI TEXHUKH O€30mMacHOCTH mpu pabore ¢
BEIIECTBAMU W OOOpYIOBaHHEM, KOTOpBIC VYYAIIMICA HE MOXET HWCIPaBHUTh JaXke TIO0
TpeOOBaHUIO YUUTEJS;

- paboTa He BBIMIOJHEHA, Y YYalIerocsi OTCYTCTBYET SKCIIEPUMEHTAIbHBIE YMEHHUSI.

OueHka yMeHHUil peliatb pacyeTHbIe 3a1a4M
OtMmeTka «5»:

- B JIOTHUECKOM PACCYXIEHHUW U PEIICHUM HET OIMMOOK, 3ajada pelieHa pParroHAIbHBIM
cnocoOoM.
OtMmeTKa «4y:




- B JIOTHYECKOM PACCY)KJICHHH W PEIICHWH HET CYIIECTBEHHBIX OLIMOOK, HO 3ajadya pelieHa
HEpaIMOHAIBHBIM CIIOCOOOM, HIIM JIOMYIIEHO He 00Jiee IBYX HEeCYIIECTBEHHBIX OITHOOK.
OtMmeTKa «3»:

- B JIOTHYECKOM PaCCYKJIEHHUU HET CYIIECTBEHHBIX OIIMOOK, HO JIOMYIIEHAa CYIIeCTBEHHAS
omuOKa B MaTeMaTHYECKUX pacueTax.
OtMeTKa «2»:

- UMCIOTCA CYHICCTBCHHLBIC OIIMOKHU B JIOTHYECKOM PACCYXKICHHUU U B PCHICHHHN,
- OTCYTCTBHC OTBCTA Ha 3a/IlaHUC.

Ounenka NMCbMEHHbIX KOHTPOJIbHBIX padoT
OtMmeTKa «5»: OTBET MOJHBIA U IPABWIbHBIN, BO3MOXKHA HECYIIECTBEHHAs OIINOKA.

OTMeTKa «4»:0TBET HETIOJIHBIN UIIN AOITYIICHO HE ooitee ABYX HCCYIIICCTBCHHBIX OIINOOK.

OTtMeTKa  «3»: pa60Ta BBIIIOJIHCHA HE MCHCC 4YCM HAIIOJIOBUHY, MOOIIYIICHA OOaHAa

CYIICCTBCHHAA OIIMOKa U IIPpH 5TOM ABC-TpHU HECYIICCTBCHHELIC.
OTMeTKa «2»: pa60Ta BBIIIOJIHCHA MCHBIIC YCM HAIIOJOBHHY HWJIH COACPKHUT HCCKOJIBKO

CYILIECTBEHHBIX OIIMOOK;_paboTa HE BHITIOJHEHA.

Ouenka TecToBBIX padoT

TecTrl, cocToslMe W3 TATH BOIPOCOB MOXKHO HCIIOJIB30BaTh IMOCIE HM3YYCHHS KaXKJIOTO
Matepuana (ypoka). Tect u3 10-15 BonpocoB UCTIONMB3YETCS AJIsSI IEPUOAUUECKOTO KOHTPOJIS.
Tect n3 20-30 BOpOCOB MCIOJIH30BATH JIJI1 UTOTOBOTO KOHTPOJISI.

I1pu o1leHMBaHUM UCIIOIB3YETCS CICAYIOIIAs MMKaja;

JUIS TECTA U3 IATH BOIIPOCOB:

* HET OIIMOOK — OIICHKA «5»;
* OJIHA OIITMOKA - OIICHKA «4»;
* JIBE€ OIITMOKH — OIICHKA «3»;
* TPU OITUOKU — OIIEHKA «2».

Jlst tecta n3 30 BOIIpOCOB:

* 25-30 npaBUIIbHBIX OTBETOB — OIICHKA «5»;
* 19-24 npaBUIIbHBIX OTBETOB — OLICHKA «4»;
* 13-18 mpaBUIIBHBIX OTBETOB — OLIEHKA «3»;
* MEHbIIIEe 12 MPaBUIBLHBIX OTBETOB — OLICHKA «2».

HNuTepHeT-pecypcesbi:

http://www.mon.gov.ru MuHHCTEPCTBO 00Opa30BaHUsI U HAyKH

http://www.fipi.ru Tlopran ®UIIM - OdenepanbHbIi HHCTUTYT IMEAarOri4eCcKux
U3MEPEHUIN

http://www.ege.edu.ru ITopran EI'D (urdopmanmronHoi nogaepxku EI'D)
http://www.probaege.edu.ru ITopran Enunerii sx3ameH

http://edu.ru/index.php ®enepanbubrii mopran «Poccuiickoe oOpazoBaHHE»
http://www.infomarker.ru/top8.ntml  RUSTEST.RU -  ¢denepanbublii  meHTp
TECTHUPOBAHUSI.
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http //www.edu.ru - ®enepanbHblii 00pa3oBaTelbHBI TOpTan «Poccuiickoe

00pa3oBaHUE»

http //www.mon/ gow. ru.- MuHHCTEpCTBO 00pa3oBaHUs W HayKu Poccuiickoii
denepannn

http //www.fsu. mto. ru - ®enepanbHbIii coBeT MO ydeOHMKaM MUHHCTEPCTBO

oOpa3zoBaHus u Hayku Poccuiickoit denepanuu.

http //www.regadm. tambov. ru . - Ynpasnenue oopazoBanus TaMOOBCKO# 00JIacTH.
http //him. Iseptcmber. ru. - I'azera «Xumust » U caT ;I yuuTens «S oy Ha ypok
XUMHUN.

http //home. uic. tula .ru / -zanchem . - 3anumarenpHast XUMUSI | BCE O METaJLIaX.

http //mendeleev. Jino - net.ru . - Ileproanyeckuii 3aK0H

1 .1 .MeHneneeBa U CTpOCHUE aTroMa.

http //chemicsoft. chat. ru . - [IporpammHOe 0OecIIeUeHUE 10 XUMHUH.
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