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1. [losgicHuTEILHAA 3aIUCKA

Pabouass mporpamMma e€CTECTBEHHOHAyYHOW HAMpPABIEHHOCTH IO XHMHUU C HCIOJIb30BAHUEM
obOopynoBanus 1eHTpa «Touku pocta» 11t 8-9 KiaccoB OCHOBHOM HIKOJIBI COCTaBjIeHA U pa3zpaboTaHa B
COOTBETCTBHH C:

*  ®enepanbHbiM 3aK0HOM OT 29.12.2012 Ne 273-®3 (pen. ot 31.07.2020) «O06 obpa3zoBanuu B

Poccutickoit deneparumy» (¢ u3M. u 0., Betyi. B cuiny ¢ 01.09.2020);

* TpebGoBanusimu dDenepaabHOTO TOCYJAPCTBEHHOIO 00pPa30BaTEIbHOIO CTaHAApPTa OCHOBHOTO
obmiero oOpazoBanus (yTB. mpHuKazoM MuHucTepcTBa oOpa3oBaHus M Hayku Poccuiickoit
Oenepanun ot 17.12.2010 Ne 1897) (pen. 21.12.2020);

* [lacmoprom HamuoHandbHOro mnpoekTa «OO6pa3oBanue» (yTB. mpe3uauymom CoBera mpu
IIpesunenre P® 1o crpareru4eckoMy pa3BUTHIO U HALMOHAIBHBIM IIPOEKTaM, IIPOTOKOI OT
24.12.2018 Ne 16);

* TocymapctBeHHol mnporpammoiri Poccuiickoit ®enepanuu «Pa3Butue oOpa3zoBaHus» (yTB.
[locranoBnenuem IlpaBurensctBa P® ot 26.12.2017 Ne 1642 (pen. ot 22.02.2021) «O6
YTBEPKIAECHUM  TrOCyNapCcTBEHHOM  mporpamMmbl  Poccuiickonn  ®enepauuu  «Pa3surue
o0pa3oBaHUs;

* ABTOpPCKOI MpOrpamMmoil OCHOBHOrO 00IIero oOpa3oBaHHMs MO XUMUU Juid 8-9 KiaccoB
(O.C.I'abpuensn, U.I.Octpoymos, C.A.Cnaaxos «IIpocsemenuey, 2019 1.);

* MeTonUYecKUMU  PEKOMEHJANMSIMH [0  CO3JaHUI0 W (QYHKIWOHUPOBAHUIO B
0011e00pa3oBaTeIbHBIX OPraHU3aAIUAX, PACIOJIOKEHHBIX B CEIBCKOM MECTHOCTH U MAallbIX
ropojiax, LIEHTPOB 00pa30BaHUs €CTECTBEHHOHAYYHON M TEXHOJIOIMUYECKON HalpaBlIEHHOCTEN
(«Touka pocrtay) (YTBepkIeHbl pacnopsbkeHneM MuHucCTepcTBa mpocBenieHust Poccuiickoit
®deneparun ot 12 ssaBaps 2021 r. Ne P-6).

B coorBercTBMM ¢ O3TUMH JOKYMEHTaMH OOY4YaloIIUecs [OJDKHBI OBJAJETh MpUEMaMH,
CBS3aHHBIMU C OIPEACIICHHEM TOHSATUH: OrpaHWYMUBATH WX, OMNHUCHIBaTh, XapaKTEpPHU30BaTh U
CpaBHMBaTh. Tak Kak XMMHs — HayKa dKCIIepUMEHTalIbHAsA, 00y4JaronInecs: JOHKHBI OBIAJIETh TAKUMHU
MIO3HABATEIbHBIMU YU€OHBIMU JIEHCTBUSMHU, KaK SKCIIEPUMEHT, HAOIIOJEHNE, U3MEPEHNE, OMMCAHUE,
MOJIeIMPOBaHUe, TUIOTE3a, BhIBOA. B mpolecce u3yueHHs Kypca y 0OydaroUIMXCs MPOAOIDKAIOT
(hopMHUPOBATHCSI YMEHUSI CTABUTH BOMPOCHI, OOBSACHATH, KIACCU(UIIMPOBATH, CPABHUBATH, ONIPEACIISATh
WCTOYHUKUA HMH(POpMALMM, TMOJy4aTh U AHAIM3UPOBATH €€, TOTOBUTh MH(POPMAIMOHHBINA MPOIYKT,
MIPE3EHTOBATh €r0 U BECTH AUCKYCCUI0. CIe10BaTeNbHO, AEATENbHOCTHBIN MOAX0/ B U3YUEHUH XUMHUHU
CIIOCOOCTBYIOT JIOCTHKEHHUIO JIMYHOCTHBIX, MPEAMETHBIX W METaNpeIMETHBIX 00pa30BaTeIbHbIX
pe3yJIbTaToB.

B ocHOBY Kypca 10JI03KEHBI CIeAYIOUINE H/IeH:

*  MaTepHualbHOE €AMHCTBO M B3aMMOCBSI3b OOBEKTOB U SIBICHUW TPUPO/IBI,

* BeAylas poJib TEOPETHUYECKUX 3HAHUU 11 OOBSACHEHHS M TPOTHO3UPOBAHHUS XHUMHUYECKUX
SIBJICHUH, OLIEHKU MX MPAKTUYECKOW 3HAUMMOCTH;

* B3aUMOCBSI3b KAUeCTBEHHOM U  KOJMYECTBEHHOM CTOPOH XHMMHMYECKUX  OOBEKTOB
MaTepuaibHOTO MUPA;

* pa3BUTHE XMMHYECKOM HAyKH M MPOU3BOJCTBO XMMHUYECKHX BEHIECTB M MAaTEpPHAJIOB MJIs
YIOBJIETBOPEHUS HACYIIHBIX IMOTPEOHOCTEH deNmoBeKa W OOIIECTBA, pEIICHUs TI00aTbHBIX
po0OJieM COBPEMEHHOCTH;

* TeHeTHYecKas CBSA3b MEXK/Y BELIECTBAMHU.

OTH HJIen PEeATU3yITCS B Kypc€ XMMHH OCHOBHOW MIKOJBI MYTEM JOCTHKEHHUS CIETYIOIINX
LeJIei:

*  @opmuposanue y ydallUXCd XUMUYECKOM KAPTUHBI MHUpPA, KaK OPraHUYECKOHM YaCTU €ro
L[EJIOCTHOM €CTECTBEHHOHAYYHOU KapTUHBI.



*  Pazeumue T103HaBaTENbHBIX WHTEPECOB, HHTEIUIEKTYalIbHBIX M TBOPYECKUX CIIOCOOHOCTEH

ydallUXxcs B IIPOLECCE H3YyYEHUs HUMU XHMHMYECKOM HAyKu M €€ BKIaJa B COBPEMECHHBIN

HAayYHOTEXHUYECKHI mporpecc; (opMmupoBaHME BaKHEUIIMX JIOTHYECKHX OINEpaldil MbIIUICHUS

(ananu3, cuHTe3, 0000ILICHNE, KOHKPETHU3alUs, CPAaBHEHUE U Jp.) B MpOIEcce MO3HAHUS CHUCTEMbI

BAKHEUILNX IIOHATHUM, 3aKOHOB U TEOPUI O COCTaBE, CTPOCHUH U CBOMCTBAX XUMUYECKHUX BEILECTB.

*  Bocnumanue y0exnEHHOCTH B TOM, YTO IPUMEHEHHUE MOJYUYEHHBIX 3HAHUM U YMEHUH IO XUMHUU

ABIIAEeTCS 00BEKTUBHON HEOOXOAMMOCTBIO AJi1 Oe30macHOi paboThI ¢ BEIIeCTBAMU U MaTepUalaMU B

OBITY U Ha MPOU3BOJICTBE.

»  Ilpoekmupoeanue u peanuzayusa BHIITYCKHUKAMH OCHOBHOI LIKOJIBI JTUYHON 0Opa3oBaTeiabHOU

TpaekTopuu: BbBIOOp Tpoduias oO0ydeHHs B cTapiied IIKojle WM HpodecCHOHAIBLHOIO

00pa30BaTENLHOTO YUPEKICHUS.

*  QOsnadenue KuwouyesviMu KOMHemeEHUUAMU: Y4eOHO-TIO3HABATEIbHBIMU, HH(POPMAIMOHHBIMH,

LIEHHOCTHO-CMBICJIOBBIMH, KOMMYHUKATUBHBIMH.

PaGouas nporpamma peanuszyercs Ha ocHoBe Y MK co3nannoro noj pykooactBom ["abpuensna

O.C.

1. Tabpuensun O. C. Xumus. 8 knacc : y4eOHUK s oOuieoOpas3oBarenbHbIX opranuzanuii / O.

C. I'abpuensu, U. I'. Octpoymos, C. A. Cnagkos. — M.: [Ipocsemienue, 2021.

2. Tabpuensta O. C. Xumus. 9 knacc: yueOHHMK it oOmeoOpasoBaTenbHbix opranmzanmid / O. C.
labpuensn, U. I'. Octpoymos, C. A. CnagkoB. — M.: IlpocBemenne, 2021. Y4eOHUKHN
COOTBETCTBYIOT ®denepaibHOMY roCy/1apCTBEHHOMY o0pa3oBaTebHOMY CTaHAApTy.
PexomennoBansl MuHuctepcTBOM npocBelienus: Poccuiickoit denepanum.

[Iporpamma pa3paboraHa B cooTBercTBUM ¢ yuyeOHbiM 1wianom MKOY  «Cpennss
obmieoOpa3zoBarenbpHas mkonay, 1.KonbixmanoBo KOXHOBCKOTo paiioHa sl YpOBHSI OCHOBHOTO OOIIETO
o0pa3oBaHMs C UCIHOJB30BAHUEM COBPEMEHHOTO O0OOpYAOBAaHMS IICHTPA €CTECTBEHHOHAYYHOH U
TEXHOJIOTH4eCKON HampaBieHHocTH «Touka pocra». Ha 6ase nentpa «Touka pocra» obecrieunBaeTcs
peanu3anusi o0pa3oBaTEIbHBIX MPOrPAMM €CTECTBEHHOHAYUYHOM M TEXHOJIOTMYECKON HAIpaBICHHOCTEH,
pa3pabOTaHHBIX B COOTBETCTBUH C TPEOOBAHUSMH 3aKOHOJATENBCTBA B cepe 00pa3oBaHUSI U C yIETOM
pexkoMeHanuii denepaibHOTo onepaTopa yueOHOTO IpeaMeTa « XUMHUS.

2. [InanupyemMble pe3yJbTaThbl 0CBOCHHS y4eOHOro npeamMera «XUMHS» ¢ ONUCAHHEM
YHHBepPCAJbHBIX Y4eOHBIX AelCTBUMH, J0CTHTaeMbIX 00y4al0IIMMHUCS IIPU UCIOJIb30BAHNHU
o0opynoBanus nenrpa «Touka pocray

JIuunocmmuuie pezyromamot

Obyuarowuiicst NOIY4YUm 803MONCHOCIb OJis1 YOPMUPOBAHUS CLedVIOWUX TUUHOCMHbIX Y V]]:

- OIpe/eieHre MOTUBAIIMY U3YYeHHS yIeOHOTO MaTepHana;

- OIICHWBaHWE YCBaWBAaeMOTO Yy4YeOHOrO MaTepuaja, HCXOIsS U3 CONHAIBHBIX W JIMYHOCTHBIX
LICHHOCTEH;

- TIOBBIIIEHUE CBOETO 0O0pPa30BaTEIHLHOTO YPOBHS M YPOBHS TOTOBHOCTH K HW3YUYEHHUIO OCHOBHBIX
HUCTOPUYECKUX COOBITUH, CBSI3aHHBIX C Pa3BUTHEM XMMHH U OOIIECTBA; 3HAHWE MPABWI MOBEACHUS B
Ype3BBIYAIHBIX CHTYAITHX;

- OIICHUBAHUE COIUANBHON 3HAYMMOCTH MPOQECCHIA, CBI3aHHBIX C XUMHEH;

- BJIaJICHUE TIPaBHJIAMHU O€30IaCHOTO OOpalleHusi ¢ XMMHYCCKHMH BEIIECTBAMHU W 00OpPYJIOBAaHUEM,
MIPOSIBIIEHUE IKOJIOTUIECKOU KYIbTYPBHI.

Memanpeomemmnuwie pe3yibmamot
Pecynamuesnvie

Obyuarowuiica NOIYUUM 03MONCHOC O/l POPMUPOBAHUS cledyIowux pe2yasamusHulx YV/I:
- IIeNleroNiaraHne, BKJIIOYasl MOCTAHOBKY HOBBIX IIeJieH, MpeoOpa3oBaHME MPAKTUYECKOW 3aqaud B
MO3HABATENbHYI0, CAaMOCTOSITEbHBIM aHaAIW3 YCIOBUM JOCTHXKEHHUS 1€, Ha OCHOBE Yyd4€Ta



BBIJICJIEHHBIX YUUTEIEM OPUEHTUPOB JEHCTBUS B HOBOM y4eOHOM MaTepualie; IJIJaHUPOBAaHUE ITyTH
JIOCTHIKECHMUS 1IEJICH;

- YCTaHOBJICHHE LIEJIEBBIX MPUOPUTETOB, BBIACICHUE AIbTEPHATHBHBIX CIOCOOOB JOCTHXKEHUS IIETH U
BbIOOp Hanbosee F3PPEeKTUBHOTO CrIOCO0a; YMEHHE CaMOCTOSITEIbHO KOHTPOJIUPOBATh CBOE BpeMs H
yIpaBIIATh UM;  yMEHHUE NPUHUMATH PEUICHUS B MPOOJEMHON CHTyallMu;  IOCTaHOBKA YYEOHBIX
3aJa4, COCTABJICHHE IUIaHA M IOCIEIOBATEIbHOCTH JCHCTBUH;  OpraHu3anus pabouero Mecra IMpH
BBINOJIHEHUM XMMHYECKOT0 3KCIIEPUMEHTA;

- IPOTHO3UPOBAHME PE3yJILTATOB O0YYEHUs, OIICHHBAaHUE YCBOCHHOTO MaTepualia, OI[CHKa KayecTBa U
YPOBHS MOJYYSHHBIX 3HAHUH, KOPPEKIHA TUTaHa U crioco0a IeHCTBHS TPH HEOOXOAUMOCTH.

Ilo3nasamenvHble

Obyuarowuiics NOIYYUM 803MOACHOCIb 0I5t POPMUPOBAHUsL CLeOYIOWUX No3HAsamenvhbix YV/]:

- IOMCK | BBIJCJICHNUE HHPOPMAIHH;

- aHaJIM3 YCIOBUI U TpeOOBaHUIT 3a/1a4uK, BBIOOD, COMOCTABICHHE U 0OOCHOBAHUE CIIOCO0A PEIICHHS
3a1a4u;

- BBIOOp Hambosee 3P(HEKTHBHBIX CIIOCOOOB pEHICHHS 3aadyd B 3aBHCHMOCTH OT KOHKPETHBIX
YCIIOBU;

- BBIJIBIDKEHHE 1 000CHOBaHKE TUIIOTE3BI, BEIOOP criocoba e€ mpoBepKu;

- CaMOCTOSITEJIBHOE CO3/IaHHE AITOPUTMA JSSITENBHOCTH IPH PEIICHUU MPOOJIEM TBOPYECKOTO M
MIOMCKOBOTO XapaKTepa;

- yMEHHSI XapaKTePU30BaTh BEIIECTBA 10 COCTABY, CTPOCHHUIO U CBOMCTBAM;

- ONKCBHIBAHUE CBOMCTB: TBEPBIX, KUIKHX, Ta3000pa3HBIX BEIICCTB, BBIICICHHE UX CYIIECTBEHHBIX
MPU3HAKOB;

- U300pa)K€HHE COCTaBa MPOCTEHMIIMX BELIECTB C IOMOIIBI0 XUMUYECKUX (OPMYST M CYLUIHOCTU
XMMHUYECKHX PEaKIUi C TIOMOIIBI0 XUMHUYCCKUX YPaBHECHUIA,

- MpoBejeHHE HAOMIONCHUH, OMHMCAHHE MPU3HAKOB M YCIOBHI TEYCHHUS XHUMUYECKUX PEaKIIHiA,
BBIITOJHEHUE XHMHUYECKOTO OKCIIEPUMEHTA, BBIBOJIBI Ha OCHOBE aHaIM3a HAOJIOJACHHHA 3a
IKCIIEPUMEHTOM, PEUICHUE 3a/1a4, MOJTYICHHE XUMUYECKOW HH(POPMAIIMH U3 PA3IMYHBIX HCTOYHUKOB;
YMEHHE OpraHHW30BBIBATH HCCIEJOBAaHHE C IENbI0 IPOBEPKU THIIOTE3; yYMEHHE JIeNaTh
YMO3aKIIIOYeHUs (MHIYKTUBHOE U 110 aHAJIIOTHH) M BBIBOJIBL;

- YMEHHUE OOBEKTHBHO OIICHUBATh UH(OPMAIIHIO O BEIIECTBAX M XMMUYECKUX MPOILIECCAX, KPUTUICCKU
OTHOCHTBCS K IICEBIOHAYYHON HHPOPMAIIHH.

KOMMVHMKGmuSHble

Obyyarowuiics NOIYUUM 803MONACHOCY OJis POPMUPOBAHUS CLeOYIOWUX KOMMYHUKamuenvix YV/I:

- TIOJHOC MW TOYHOC BBIPAXKCHHUE CBOHX MBICJIEHN B COOTBETCTBHHU C 3aa4aM U YCJIOBUAMU
KOMMYHUKAIIUU;

- aJICKBATHOC HCIIOJB30BaHUEC PCUCBBIX CPECACTB IJId y4aCTHA B JUCKYCCUW U apryMCHTaAllUU cBoOeH
MO3UIUH, YMEHHUE MPEACTABIATH KOHKPETHOE COJIEpKaHUe C COOOIIEHNEM €r0 B MHUCHbMEHHON M YCTHOM
dbopme, ompeneneHue COCOOOB B3aWMOJCHCTBHS, COTPYIHHYECTBO B TIOMCKE M cOope MHGOpMAIINH;
orpezeneHue crnocoboB B3aMMOJEHCTBUS, COTPYJHUYECTBO B MOKMCKE M cOope nHpopMaiuu, ydactue B
uanore, TIAHUPOBAHUE OOIIUX CIIOCOOOB pabOThI, MPOSBICHUE YBAKUTEILHOTO OTHOIICHUS K JIPYTUM
yyalmmcs;

- OIHMCaHHu€ COIACPKAHHA BbBIITOJIHACMBIX HeﬁCTBI/Iﬁ C OCJIBKO OpPHUCHTHPOBKU B TMPEAMCTHO-
HpaKTquCKOﬁ JCATCIIBHOCTH,

- YMEHHUS YYMTHIBaTh pPAa3HbIE MHEHHMS W CTPEMUTHCA K KOOPAMHAIMU PA3IMYHBIX TO3UIMUI B
COTPY/IHHYECTBE;

- (opmynupoBaTh COOCTBEHHOE€ MHEHHE U TO3UIUIO, apTYMEHTHPOBATh M KOOPIWHUPOBATH €€ C
MO3UIUSAMU TApTHEPOB B COTPYAHMYECTBE NIPU BbIPAOOTKE OOIIET0 peHieHus B COBMECTHOM
NesITeNIbHOCTH;



- OCYHIECTBJIATh B3aUMHBI KOHTPOJIb M OKa3blBaTb B COTPYJHHYECTBE HEOOXOJUMYIO
B3aMMOIIOMOIIb;

- IUTAHUPOBaTh OOLIME CIOCOOBI PabOThI; OCYLIECTBIATh KOHTPOJIb, KOPPEKIUIO, OLIEHKY IeHCTBUH
napTHEpa, yMETh yOeKIaTh;

- UCNOJIb30BaTh aJ1cKBAaTHBIE A3BIKOBBIE CPEJICTBA Il OTOOpPa’KEHUS CBOUX YYBCTB, MBICJIEH, MOTHBOB
U NoTpedHOCTel; 0TOOpakaTh B peur (OmucaHue, OOBbsICHEHHE) COJEepKAHHUE COBEPLIAEMBIX NEHCTBUH,
KaK B (hopMe IrpOMKOI COLMANTU3UPOBAHHON PEUH, TaK U B (hOpME BHYTPEHHEW PEUH;

- a3BUBaTh KOMMYHHMKAaTHBHYIO KOMIIETEHIMIO, HCIIOJB3Ysl CpEACTBA YCTHOM M IHCBMEHHOHU
KOMMYHHUKAIIMM TpU paboTe ¢ TeKCTaMH y4yeOHWKa M JOMOJHHUTEIBHON JUTEpaTypold, CIPaBOYHBIMH
TabJUIAMU, TPOSIBIATE TOTOBHOCTh K YBa)KEHUIO MHOM TOYKHM 3PEHUS NPU OOCYXKIEHUHM pe3yJIbTaToB
BBINOJIHEHHON pabOThl.

Ilpeomemmnuie pesynomamaol

Obyuarowuiicss Hay4umcsi:

- IPUMEHSATh OCHOBHBIC METO/IbI IO3HAHUS: HAOIIIO/ICHUE, U3MEPEHHUE, SKCIICPUMEHT;

- OIKCHIBAaTh CBOMCTBAa TBEPABIX, JKUIKHX, Ta3000pa3HbIX BELIECTB, BBIACISAS UX CYIICCTBEHHBIE
MIPU3HAKU;

- pacKpbIBaTh CMBIC] 3aKOHA COXPAHEHUSI MAcChl BEUIECTB, AaTOMHO-MOJIEKYJISIPHOU TEOPHH;

- pa3jauyYaTh XMMUYCCKUE W (U3MUSCKUE SBJICHHS, HA3bIBAaTh MPU3HAKH U YCJIOBUS TPOTCKAHUS
XMMHYECKUX PEAKIIUI;

- cobmoaTh MpaBuia 0e30nacHoi paboThl IPU MPOBEICHUH OMBITOB;

- TIOJIb30BAaThCS JIAOOPATOPHBIM 000PYIOBAHUEM H TTOCY/IOH;

- IOJy4aTh, cCOOUpaTh ra3000pa3Hble BEIIECTBA U PACIIO3HABATH HX;

- XapaKkTepu3oBaTh (U3NYECKHE M XUMHYECKHE CBOMCTBA OCHOBHBIX  KJIACCOB HEOPTaHMYECKHX
COCIMHECHHH, TMPOBOAWTH OIBITHI, TOATBEPKIAIOIINE XUMHUYECKHE CBOWCTBA M3YUYCHHBIX KJIACCOB
HEOPraHUYECKHUX BEIECTB;

- pacKpbIBaTh CMBICI MOHATHUS «PACTBOP», BBHIYHCIATH MAaCCOBYIO JIOJIO PACTBOPEHHOTO BEIIECTBA B
pacTBOpe, TOTOBUTH PACTBOPHI C ONPEACIEHHON MAaCCOBOM J10JI€H PaCTBOPEHHOTO BEILIECTBA;

- XapaKTepU30BaTh 3aBUCUMOCTh (PU3MUECKUX CBOMCTB BEIECTB OT THIIA KPUCTAJUIMUECKOU PEIIETKH,
OTIPENIEIATh BUJl XUMHUYECKOM CBSI3M B HEOPTAHUYECKUX COCTUHEHUSX;

- pacKpbIBaTh OCHOBHBIC TIOJIOKEHUS TEOPUU DIIEKTPOIUTHUECKOM IUCCOIMAINK, COCTABIISIThH
ypaBHEHUS AJIEKTPOJIUTUUECKON JUCCOIMAIIIN KUCIIOT, IIEJI0YEH, COIeH 1 peaKkIuii HOHHOTO OOMeHa;

- PacKphIBaTh CYIIHOCTh OKHCIHTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIMMA, OMPENEsATh OKUCIUTEIh M
BOCCTAHOBHUTENb, COCTABJISITh YPABHEHUSI OKHCIUTEILHO-BOCCTAHOBUTEIBHBIX PEAKIINNA;

- Ha3bIBaTh (PAKTOPHI, BIUSIONINE HA CKOPOCTh XUMHUYECKON PEAKIUU;

- XapaKTepH30BaTh B3aMMOCBA3b MEXKJY COCTaBOM, CTPOEHHMEM M CBONCTBAMH HEMETAUIOB U
METaJUIOB;

- IPOBOJUTH OMBITHI MO MOJTYYEHUIO U U3YYEHUIO XUMUYECKUX CBOMCTB Pa3JIMYHBIX BELIECTB;

- TPaMOTHO 00paIaThCcs ¢ BEMIECTBAMU B MTOBCEHEBHOMN KU3HU.

Ob6yyarowuiics NOIYYUM 03MONCHOCTb HAYUUMBCA.

- BBIJIBUTATh M MPOBEPATH HKCIIEPUMEHTAIILHO TUITOTE3bI 0 XUMHYECKUX CBOWCTBAaX BEIIECTB HA OCHOBE
UX COCTaBa M CTPOCHHUS, UX CIIOCOOHOCTH BCTYNaTh B XUMUYECKUE PEAKIIMH, O XapaKTepe U MPOAYKTax
Pa3TMYHBIX XUMHYECKHUX PEaKIIHii;

- XapaKkTepW30BaTh BEIIECTBA IO COCTaBYy, CTPOCHHIO ©  CBOWCTBaM, YCTaHaBIIMBAaTh
MIPUYMHHOCIIEICTBEHHbBIE CBA3U MEXKAY JaHHBIMHU XapaKTePUCTUKaMU BEUIECTBA;

- COCTaBIIATH MOJICKYJISIPHBIE U TTOJIHBIE HOHHBIC YPABHEHUS 110 COKPAIIEHHBIM HOHHBIM YPaBHEHUSIM;

- MPOTHO3UPOBATH CIIOCOOHOCTH BEIIECTBA MPOSBIATH OKHUCIUTENBHBIE WM BOCCTAHOBUTEIHHBIC
CBOMCTBA C yU€TOM CTENEHEW OKUCIEHHUS 3JIEMEHTOB, BXO/ISIIUX B €r0 COCTAB;



- BBIIBUTATh W TIPOBEPSATH SKCIEPUMEHTAIBHO THIOTE3bl O pe3yjbTaTax BO3ACUCTBUS Pa3IMUHBIX
($hakTOpoB HAa U3MEHEHHE CKOPOCTU XUMHUYECKOM peaKkiuu;

- UCTIONIb30BaTh MPHOOPETEHHBIC 3HAHUS Ul SKOJIOTUYECKH TPaMOTHOTO MOBEACHUS B OKpYKaromien
cpene;

- HCIIOJIB30BaTh NPUOOPETEHHBIE KIIIOUEBBIE KOMIIETCHIIMU TPH BBITIOJHEHUH NPOEKTOB U PELICHUU
y4eOHO-HCCIEeIOBATENIbCKUX 3aJ]ad MO0 H3YYEHHUIO CBOMCTB, CIIOCOOOB MOJYYEHHUS U PAClO3HABAHUS
BEIIECTB;

- 00BEKTUBHO OLIEHUBATh HH(POPMAIIHIO O BEHIECTBAX U XUMUYECKUX MPOLIECCAX;

- 0CO3HaBaTh 3HAYEHNE TEOPETUUECKUX 3HAHUI 110 XUMUU JJI IPAKTUUECKOH 1€ATEIbHOCTH YEJI0BEKa;

- cO3J1aBaTh MOJICJIA U CXEMBI JIJIs pelIeHHs y4eOHBIX U MO3HABATEIbHBIX 33a4;

- TOHMMAaTh HEOOXOJUMOCTh COOJIOACHUS TPEANUCAHUN, TNpEAJaraeMbplX B HMHCTPYKIHSAX IO
HCI0JIb30BAaHUIO JIEKAPCTB, CPEJICTB OBITOBOM XUMUHU U JP.

3. H.TIaHI/IpyeMbIe pe3yJbTaThbl 0OCBOCHUA yqeﬁﬂoro npeamMera «XHuMHSD»

IIo 3aBCPIICHUIO KYpCa XUMHU HA 3TaHEC OCHOBHOI'O O6IJ.[CFO O6paBOBaHI/IH BBIITYCKHUKHU OCHOBHOM
IOKOJIbI JOJIKHBI OBJIAACTD CICAYIOMIUMU PE3yJIbTaTaMU:

l. JINYHOCTHBIE pe3yJbTaThbl:

1) Ocosnanue cBoeit >THHYECKOM NPHUHAIIEKHOCTH, 3HAHME UCTOPUM XHMHMHU M BKJIaJa POCCUHCKOM
XHUMHAYECKON HAYKH B MUPOBYIO XUMHIO;

2) @opmuposanue OTBETCTBEHHOTO OTHOINEHUS K MO3HAHMIO XMMHUHM; FOTOBHOCTH M CIOCOOHOCTH,
00yYaroIuXxcs K cCaMOPa3BUTHIO U caMOOOPa30BaHUIO HA OCHOBE U3YUEHHBIX (PaKTOB, 3aKOHOB U TCOPHUI
XMMHH; OCO3HAHHOTO BBIOOpA M MMOCTPOCHUE WHAMBHYaTbHON 00pa30BaTeIbHOIN TPACKTOPHUH;

3) ®opmuposanue 1eN0CTHOI €CTECTBEHHOHAYYHON KApTHHBI MUPA, HEOTHEMIIEMOI YacThI0 KOTOPOIi
SIBIISICTCS. XMMUYECKasi KAPTHHA MHPA;

4) Oenadenue coBpeMEHHBIM SA3BIKOM, COOTBETCTBYIOIIMM YPOBHIO Pa3BHTHS HAYKH M OOIIECTBEHHOM
MPAKTUKH, B TOM YUCIIE M XUMHYECKIM;

5) Oceoenue conmanbHbIX HOPM, TTPaBHJI MOBEAEHHS, POJIEH U (OPM COIUANBHON KU3HU B COLIUYME,
NpUPOJe M YaCTHOM KM3HM HAa OCHOBE DKOJIOTHYECKOH KYyIbTYpHl W 0€30MacHOro OOpamieHus c
BEIIECTBAMH U MaTepHaIaMu;

6) @opmuposanue KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOLIEHMH CO CBEPCTHHKAMHU U B3POCIBIMU B
mporecce 00pa3oBaTeNbHON, OOIIECTBEHHO TOJIE3HOM, Y4eOHO-MCCIEOBATEIHCKONH, TBOPYECKON U
JPYTUX BUJIOB JAEATEIbHOCTH, CBSI3aHHBIX C XUMHEH.

1. Meranpeamernbie pe3ybTaThi:

1) Onpeoenenue neneii coGCTBEHHOro 00yYeHHMs, TOCTAHOBKA U (OPMYIMPOBAHUE JUIS ceOsl HOBBIX
3ajau;

2) IThanuposanue TyTel TOCTHKEHHS KEITAEMOTO PE3yIbTaTa OOYYEHUs XMMHH Kak TEOPETHYECKOTO,
TaK U 3KCIIEPUMEHTAILHOI'O XapaKTepa,

3) Coommecenue cBoux neHcTBHI ¢ IIAHUPYEMBIMHI Pe3yIbTaTaMHU, OCyujecmeneHue KOHTPOs CBOeH
JeSTeIbHOCTH B IpoIlecce JOCTHKEHUS pe3ynbTaTa, onpeoeieHue Crioco00B AEHCTBUM MPHU BHITOTHEHUH
71a00paTOPHBIX U MPAKTHYECKUX PAOOT B COOTBETCTBHH C TIPABHUIIAMHU TEXHUKH O€30TTaCHOCTH;

4) Onpedenenue WCTOYHMKOB XMMHYECKOH HMH(OpMAlUM, ITOJIyYeHHE M aHaIM3 €€, CO3JaHHeE
MH(OPMAIIMOHHOTO MPOJYKTA U €ro Mpe3eHTalNs;

5) Hcnonvzosanue OCHOBHBIX MHTEIIEKTYalbHBIX ONEpaLMil: aHANM3a M CHHTE3a, CPaBHEHHS U
cucTeMaTh3aluy, 000OUIeHHs M KOHKPETU3alUH, 6blaslleHue TPUYUHHO-CIICACTBEHHBIX CBs3eld H
nocmpoenue IJOTUIECKOTO PACCYKICHHS W YMO3aKIIOYCHUS (MHAYKTUBHOTO, NEAYKTHBHOTO H TIO
aHAJIOTHH) Ha MaTepHalle €CTECTBEHHOHAYYHOTO COJICPKAHMS;

6) Vmenue co3naroT, NPUMEHATh W NPeOOpPa3OBBIBATH 3HAKM M CHMBOJbBI, MOJEIM U CXEMBI IS
peleHus yaeOHbBIX U MO3HABATEIbHBIX 33/1a4;



7) @opmuposanue n paseumue 9KOJIOTMYECKOTO MBIIJICHUS, YMEHUE MPUMEHSTH €ro
B ITO3HABATEIHHOM, KOMMYHHUKATHBHOM, COIIMAJILHON TIPAKTUKE U MPOPECCHOHATBHONW OPHECHTAIINH;

8) I'enepuposanue uaei u oNpeeIeHHe CPECTB, HEOOXOAMMBIX JJIS UX Pealh3alliu.

I11. TIpexmeTHbIe pe3yabTaThl:
BEINYCKHUK HAYYHMTCS:

XapaKTCPU30BaTh OCHOBHBIC MCTOAbI ITIO3HAHUA: Ha6JHOI[eHI/Ie, HU3MCPCHUC, SKCIICPUMCHT,
OIMMCBHIBATh CBOMCTBA TBépIILIX, KUIKHUX, I‘a3006p33HBIX BCIICCTB, BBLACTAA HX CYHICCTBCHHBLIC

IIPU3HAKH,

PACKPBIBATHL CMBIC]T OCHOBHBIX XUMHUYCCKUX MOHSATHH «aToM», «KMOJICKYJIa», «XUMHYCCKHI

QJICMCHT», «IIPOCTOC BECILICCTBO», «CJIOXHOC BCHICCTBO», «BAJICHTHOCTL», «XHUMHYCCKAA PCAKLUI»,

HCIIOJIB3YA 3HAKOBYIO CUCTEMY XUMUU;

PaCKpbIBATb CMBICJI 3aKOHOB COXpaHCHUA MacCChbl BCIICCTB, IIOCTOAHCTBA coCTaBa,

aTOMHOMOJIEKYJIIPHOU TEOpUU;

pasnuyaTth XMMHYECKHE U (PU3HUECKUE SABICHMUS;

Ha3bIBaTh XUMUYECKHUE DJIEMEHTBHI;

OIIpENIeNIATh COCTAB BELIECTB 0 UX (hopMyiam;

OIpeIeNIATh BAJIGHTHOCTb aTOMA 3JIEMEHTA B COCIMHEHMSIX;

OIpEAEIATh TUI XUMHUYECKUX PEaKIIHii;

Ha3bIBaTh IPU3HAKU U YCJIOBHSI TPOTEKAHUS XMMUYECKUX PeaKIuii;

BBISIBJISITh IIPU3HAKU, CBUAETEIbCTBYIOIINE 0 IPOTEKaHUU XHUMHUYECKOW peakuuu

IIPpX BBIITOJIHCHHUH XUMHNYCCKOI'O OIIbITA;

COCTaBJIATH GOPMYJIbI OWHAPHBIX COCTUHEHUI;

COCTaBJIATh YPaBHEHUSI XUMHUECKHX PEaKLUii;

co0oaTh mpaBuiia 0€30MacHoN PabOThI PU MPOBEICHUH OTIBITOB;

I10JIb30BaThCs 1a00PaTOPHBIM 000PYJOBAaHUEM U NOCYAOM;

BBIYHCIIATH OTHOCHTEJIFHYIO MOJICKYJISIPHYIO i MOJISIPHYIO MacChl BELIIECTB;

BBIYHCIISITH MACCOBYIO JIOJIF0 XMMUYECKOTO 3JIEMEHTa 110 (popMyIie COeTMHCHHUS;

BBIYHCIIATH KOJIMYECTBO, 00BEM WIIM Maccy BEIIECTBA MO KOJIMYECTBY, 00BbEMY, Macce pearcHTOB

WJIY IPOAYKTOB PEAKIUU;

XapakTepu3oBaTh (PU3NYECKHE U XUMHUECKHE CBOMCTBA MPOCTHIX BEIIECTB: KUCIOPOa U BOIOPO/IA;
[0JTy4aTh, COOMPaTh KUCIOPOA U BOJOPOL;

pacro3HaBaTh ONBITHBIM ITyTEM ra3000pa3HbIe BELIECTBA: KUCIOPOI, BOJOPOL;

pacKpbIBaTh CMBICI 3aKOHA ABOTaIpo;

PacKpbIBaTh CMBICI MOHATUHN «TEIIOBOM 3PPEKT peakiumn», «MOJSIPHBIA 00BEMY;

XapaKkTepu3oBaTh (PU3NYECKHE U XUMHUECKUE CBOMCTBA BOJIBI;

PacKpbIBaTh CMBICI IIOHATHS «PACTBOPY;

BBIYHCIISATH MACCOBYIO JIOJIO PAaCTBOPEHHOIO BEILIECTBA B PACTBOPE;

IIPUTOTOBIIATE PACTBOPHI C ONPEACIEHHON MacCOBOM J0JIEH PACTBOPEHHOI'O BEILIECTBA;

Ha3bIBaTh COEIMHEHMS U3YUEHHBIX KJIACCOB HEOPTaHNYECKUX BEIECTB;

XapakTepu3oBaTh (U3MUECKHe M XMMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKUX

BEILIECTB: OKCUIOB, KMCJIOT, OCHOBAaHHUM, COJICH;

OMPCACIIATh IMPUHAMJICIKHOCTD BCIICCTB K OIMPCACIICHHOMY KJIACCY COCHHHGHHﬁ;
COCTaBJIATH q)OpMy.]'II)I HEOPTaHUYCCKUX COG}II/IHeHI/II\/'I HN3YUCHHBIX KJIACCOB;
IIpOBOOUTD OIIBITHI, MNOATBCPIKAAOIIUEC  XHUMUYCCKHUC CBOMCTBA HU3YUCHHBIX  KJIACCOB

HCOPTraHNYCCKUX BEILICCTB,

pacrno3HaBaTh ONBITHBIM ITYTEM PAaCTBOPBI KMCIIOT U LIEJI0YEH 110 N3MEHEHNIO OKPACKH MHIUKATOPA;
XapaKTEpPU30BaTh B3aUMOCBS3b MEXKY KJIACCaMU HEOPTraHWYECKUX COEIMHEHMI;

packpsiBaTh cMbIci [lepronnueckoro 3akona J[. 1. Menneneesa;

OOBSACHATh (PU3NYECKUII CMBICT aTOMHOTO (MOPAJKOBOTO) HOMEpa XHMMHYECKOTO 3JIEMEHTa,

HOMEPOB I'PYIIbI U IeproJia B nepuoanuecko cucreme /1. 1. Menneneesna;



* OOBSICHATH 3aKOHOMEPHOCTH M3MEHEHHUS CTPOSHHUS aTOMOB, CBOMCTB AJIEMEHTOB B TIpeieiax MajbIx
MEPUOJIOB U IIABHBIX MOATPYIIIL,

*  XapaKTEPH30BaTh XHMHUYECKHE JIEMEHTHI (OT BOAOPOJA IO KaJIbIIHs) HA OCHOBE MX IOJOKEHHUS B
nepuoandeckoit cucreme 1. . MenneneeBa u 0COOEHHOCTEH CTPOCHHSI UX aTOMOB;

* COCTaBJISITh CXEMbl CTPOEHHUSI aTOMOB IepBbIX 20 3JeMEHTOB mnepuoauueckoit cuctemsl [l .
MeHnpeneena;

* pacKpbIBaTh CMBICII MMOHATUN: «XUMHYECKAsi CBA3BY», «IIJIEKTPOOTPULIATEIILHOCTDY;

*  XapaKTEPHU30BaTh 3aBUCUMOCTH (PU3MYECKUX CBOMCTB BEIIECTB OT THUITA KPUCTAIUTMIECKON PEIIETKH;

* ONpEeNEeNsATh BUJI XUMUYECKOM CBS3M B HEOPraHUYECKUX COCIMHECHUSIX;

* u300pakaTh CXEMbl CTPOCHHUS MOJIEKYJ BEIICCTB, OOPa30BaHHBIX Pa3HBIMH BUIAMH XHUMHYECKUX
CBSI3CH;

* pacKpbIBaThb CMBICH MOHSITUU «HUOH», «KATUOHY», «AHHOH», <OJIEKTPOJUTHDY, «HEIIECKTPOJIUTHI,
«QIEKTPOJIUTHYECKAsT JUCCOLUALMSY, «OKHCIUTENb)», «CTENEHb OKUCIEHUS», «BOCCTAHOBUTEIDY,
«OKHCJICHHE)», «BOCCTAaHOBJICHHUE,

* ONpEIENATh CTENEHb OKUCICHUS aTOMa 3JIEMEHTAa B COC/IUHEHUU;

* pacKpbIBaTh CMBICI TEOPUH SIEKTPOJUTUUECKON JUCCOIUAIIUY;

* COCTaBJISITh YPABHEHMUS SJICKTPOJIUTHUYECKON TUCCOUMALMN KUCIIOT, IIEJI0UYEH, COJIEH;

*  OOBSCHATH CYIIHOCTH MPOIIECCa MICKTPOJUTUICCKON TUCCOIMAIINN U PEeaKIIUi HOHHOTO OOMEHa;

* COCTaBJISATH IOJIHBIE M COKpAIIEHHBIE HOHHBIC YpaBHEHUS peakinii 0OMeHa;

* ONpEeNEeNsATh BO3MOXKHOCTh TPOTEKAHUS PEaKIIUii HIOHHOTO OOMEHa;

* MPUBOAUTH PEAKIMH, HOATBEPKAAIOIINE KAYECTBEHHBIN COCTaB PA3JIMUYHBIX BEIIECTB;

*  ONpEeNEeNsATh OKUCIUTENh U BOCCTAHOBUTEIID;

* COCTaBJISITh YPAaBHEHMSI OKHCIIMTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKIINN;

* Ha3bIBaTh (PAKTOPHI, BIUSAIOIINE HA CKOPOCTh XUMHYCCKOW PEaKIINH;

*  KJIacCU(PUIIUPOBATh XUMHUUYECKUE PEAKIIMH 110 PA3IUYHBIM IIPU3HAKAM;

*  XapaKTEepHU30BaTh B3aUMOCBS3b MEX]Yy COCTABOM, CTPOEHUEM U CBOMCTBAMU HEMETAJIJIOB;

* TPOBOJUTH OIBITHI IO MOJYYEHUIO, COOUPAHUIO U U3YUCHHIO XUMHUYECKUX CBOMCTB Ta3000pa3HbIX
BEILIECTB: YIJIEKUCIIOrO ra3a, aMMHaKa;

* pacrmo3HaBaTh OMBITHBIM MYTEM Ta3000pa3HbIe BEIIECTBA: YTIEKHUCIIbIN T'a3 1 aMMHUaK;

*  XapaKTepHU30BaTh B3aUMOCBS3b MEXKIY COCTABOM, CTPOEHUEM U CBOMCTBAMH METAJIJIOB;

* Ha3bpIBaTh OpPraHWYECKHE BEIIECTBa O WX (Qopmylie: MeTaH, 3TaH, STHJIEH, METAHOJ, JTaHOI,
TJIMIIEPUH, YKCYCHAs KUCJIOTa, aMUHOYKCYCHas KHCJIOTa, CTEapUHOBAas KHCJIOTA, OJICMHOBAsl KHUCJIOTA,
IJII0K03a;

* OIICHUBATH BIIUSIHUE XUMUUYECKOTO 3arps3HEHHUS OKPY>KAIOIIEH Cpeibl Ha OPTraHW3M YeJIOBEKa,

* TPaMOTHO OOpaIIaThCs C BEIIECTBAMH B MIOBCETHEBHOM KU3HU;

* ONpEeNesiTh BO3MOXXHOCTh MPOTEKAHHUS PEAKIHH HEKOTOPHIX MPEJACTABUTENICH OpraHUuYECKUX
BEILIECTB C KMCIOPOJIOM, BOJIOPOJIOM, METAIJIAMU, OCHOBAaHUSIMHU, TAJIOT€HAMHU.

BrInycKHHUK MOJTYIUT BO3MOKHOCTh HAYYHTHCSI:

* BBIJBUTATh W MPOBEPSITh IKCIEPUMEHTATHLHO THUIOTE3bl O XMMHUYECKHUX CBONCTBAaxX BEIECTB Ha
OCHOBE HX COCTaBa M CTPOCHHS, MX CIOCOOHOCTH BCTYNMAaTh B XMMHYECKHE PEAKIIUU, O XapakTepe H
MPOIYKTAX PA3TMYHBIX XUMHUECKUX PEaAKIIHiA;

*  XapaKTepHU30BaTh BEIIECTBA [0 COCTaBy, CTPOCHHIO M CBOMCTBaM, YCTaHaBIIUBAIOT
MIPUYMHHOCIIEICTBEHHBIE CBSA3U MEXKY JaHHBIMHU XapaKTepUCTUKaMU BELIECTBA;

* COCTaBJISITH MOJICKYJISIPHBIC U TTOJTHBIC HOHHBIE YPAaBHEHHUS 110 COKPAIIEHHBIM HOHHBIM YPaBHECHUSIM;

* TPOTHO3UPOBATH CIIOCOOHOCTH BEIIECTBA MPOSBISATH OKHUCIUTEIBHBIE WM BOCCTAHOBHUTEIHHBIC
CBOICTBA C YYETOM CTENEHEW OKUCIICHUS 3JIEMEHTOB, BXOJSIIUX B €TI0 COCTaB;

* COCTaBJSTh YPaBHEHUS PpPEAKUUN, COOTBETCTBYIOLUIUX IOCJIEIOBATEILHOCTH MpPEBpAIICHUI
HEOPraHUYECKHUX BEIIECTB Pa3INYHBIX KJIACCOB;

* BBIJABUTaTh U NPOBEPATH HKCIEPUMEHTAIBHO THUIOTE3bl O PE3YJIbTATaX BO3JAEHCTBUS Pa3IMUHBIX
(hakTOpOB HA U3MEHEHHE CKOPOCTH XUMHUYECKOMN peaKITnu;



* HCMOJb30BaTh MPUOOPETEHHBIE 3HAHUS ISl IKOJIOTUYECKH IPaMOTHOIO MOBEJCHUS B OKpYKaroen
cpene;

* HCMOJb30BaTh MNPUOOPETEHHBIE KIIOYEBbIE KOMIETCHIMU TIPU BBIIOJHEHHUH TPOEKTOB U
yueOHOHUCCIeIOBATEeIbCKUX 3aJad MO M3YYEHHUIO CBOMCTB, CIIOCOOOB TMOJIyUYEHHsS] M paclo3HaBaHHS
BEIIECTB;

* OOBEKTUBHO OLEHUBATh MHPOPMAIIHIO O BEIIECTBAX U XUMUYECKUX IMPOLIeccax;

* KPUTHUYECKU OTHOCHUTHCS K ICEBAOHAYYHOH MH(OpMaIK, He10OPOCOBECTHON peKlaMe B CPEACTBAX
MaccoBoOW HH(pOpMaLIUK;

* OCO3HaBaTh 3HAUEHUE TEOPETUUYECKUX 3HAHUN IO XUMHHM JJIs IPAKTHUUECKON JAESITEeIbHOCTU
YeN0BeKa;

* co3JaBaTh MOJENH M CXEMBbl JUIs pElIeHHs Y4YeOHBIX W I03HABATEIbHBIX 3a7ay; MOHUMATh
HEO0OXOIMMOCTb COOMIOACHUS MpPENNuCcCaHuil, MpepIaraéMblXx B HHCTPYKLIHSX [0 HCIOJIb30BAHHUIO
JIEKapCTB, CPEICTB OBITOBON XUMHUH U JP.

4. ConepskaHue nNporpaMmbl

Xumus 8 kiace
(68 yacoB, 2 yaca B HeJ1eJII0)
HavyajbHble NOHATHS U 3aKOHBI XMMHMHU

Tena u BemecrBa. CBolcTBa BEIIECTB. DTANOHHbIE (PU3MYECKUE CBOMCTBA BELIECTB. Marepuaibl U
MaTepuaioBeeHre. Poib XUMUH B KH3HH COBPEeMEHHOTro oOmiecTBa. OTHOMIEHHE OOMIECTBA K XHUMHU:
xeMopuasa U xeMohoousi.

Mertoab! nzyuenus xumuu. Habmonenue. DkcniepuMenT. MoaenupoBanue. Mojenu MaTepraibHble U
3HAKOBBIE WJIA CUMBOJIBHBIE.

I'aspl. JKunkoctu. Teépaple BemecTBa. B3auMHBIE NEpEeXOabl MEXKIY arperaTHbIMM COCTOSIHUSIMH
BEIIECTBA: BO3TOHKa (cyOnumanus) U JecyOiaumanus, KOHJIEHCAlus U HMCIapeHue, KpUCTaJuIM3alus U
IIJIaBJICHUE.

®usnyeckue siBieHus. YucTele BemecTBa W cMecH. ['oMoreHHble U rereporeHHble cmecu. Cmecu
razoo0OpasHble, xuakue u TBEpAbIC. CrocoObl pa3feNeHus] CMEcei: TMeperoHka, Wid JUCTHILISALNS,
OoTCTauBaHue, GUIBTPOBAHNE, KPUCTAJUIM3AUS WIN BblapuBaHue. XpomaTtorpadus. [Ipumenenue stux
CIOCO0OB B J1a00PaTOPHOM MPAaKTHUKE, HA TPOU3BOJICTBE U B OBITY.

XUMUYECKHE DJIEMEHTBI. ATOMBI M MOJEKYJbl. [IpocTblie M ClloKHBIE BemecTBa. AJUIOTPONMs Ha
npuMmepe Kucinopoga. OCHOBHBIE IIOJIOKEHHUS aTOMHO - MOJeEKyJsspHoro ydeHus. Monsl. BemectBa
MOJIEKYJISIPHOTO ¥ HEMOJIEKYJISIPHOTO CTPOCHHSI.

3Haku (CUMBOJIBI) XMMMUYECKHUX D3JEMEHTOB. MHQopmalus, KOTOPYH HECyT 3HAaKM XHUMHUYECKHX
AJIEMEHTOB. DJTHUMOJIOTHS Ha3BaHUM HEKOTOPBIX XUMHYECKHX 3jeMeHTOB. llepuogmueckas Tabiuna
XUMH4YeCKuX 31eMeHToB J[. . MenaeneeBa: KOpOTKONEPUOAHBIN U JJIMHHONIEPUOAHBIN BapUAHTBHI.

[lepuoas! u rpynnsl. ['maBHas u mobouHas moArpynsl, Wik A- u b-rpynnsl. OTHOCUTENbHASE ATOMHAs
Macca.

Xumuueckue ¢Gopmynsl. Hunekcel u  kosdounuentsl. OTHOCUTENIbHAs MOJIEKYJSIpHAs Macca.
MaccoBast 70151 XMMHUYECKOTO 3JeMEHTa B coeiuHeHHH. MH]opMaiusa, KOTOpyro HECYyT XUMHUYECKHE
bopmyIbI.

Banentnocts. CTpykTypHBIE (GOpMYJIbl. XUMHUUYECKHE JJIEMEHTHI C TIOCTOSHHOW W TIEPEMEHHOU
BaJICHTHOCThIO. BbIBOA (dopMmynbl coenvHeHus 1O BajleHTHOcTH. OrmpeneneHre BaJeHTHOCTH
XMMHUYECKOTo 3jeMeHTa 1o ¢opmyie BemiecTBa. CocTaBleHHE Ha3BaHUM COEAMHEHMH, COCTOSIINX U3
IBYX XUMHUYECKUX JIEMEHTOB, 110 BaJICHTHOCTHU. 3aKOH IMOCTOSIHCTBA COCTAaBa BEILECTB.

X¥UMHYECKHE peaknuu. PeareHTsl U mpoayKThl peakuuu. [Ipu3HaKy XMMHUYECKUX peakiuil. Y CIOBHS
UX NPOTEKaHMsI U peKpaleHus. Peakuu ropenus. DK30TEPMUUECKHE U S3HIOTEPMUUECKHUE PEAKLIUU.



3aKOH COXpaHEHHUs MacChl BEIIECTB. XUMUUYECKUE ypaBHEHUs. COCTaBICHUE XUMUUECKUX YPAaBHEHUU.
WNudopmanius, KOTOPYI0 HECET XUMUYECKOE YpaBHEHUE.

Krnaccudukanys XuMHuecKUX peaklnii o COCTaBy U YUCITY PEareéHTOB U MPOIYKTOB. THIIbI
XUMHYECKHUX peakiuii. Peakuiuu coequHeHns, pa3aoKeHus, 3aMenieHus 1 oomeHa. Karanuszaropsl u
KaTajus.

JlemoHCTpanuu

0 Kouutekiys MaTepuaioB U U3EIUN U3 HUX.

O Mogenu, ucronb3yemble Ha ypoKax HU3UKH, OHOIOTUH U Teorpaduu.

0 O6BéMHBIE 1 IApOCTEPKHEBBIE MOJIEITH HEKOTOPHIX XUMHUYECKHUX BEIIECTB.

0 Moenu KpHCTAIUTHYECKUX PEIIETOK.

O Cobupanue npubopa [yist TIOJTyYEHHs ra3a 1 IPOBEPKA €ro Ha FepMETHIHOCTb.

0 Bosronka cyxoro Jjibjia, ioj1a Wi HadTaanHa.

O ArperarHbie COCTOSHUS BOJIBL.

0 Pasnmenenue qBYX HECMEIMBAOIIMXCS JKHKOCTEH C TIOMOIIIBIO ICTUTEILHON BOPOHKH.
O ductumnsitop u ero paboTa.

O Vcranoska asist puinbTpoBanus u e€ pabora.

O Ycranoska aiis BeimapuBanus u e€ pabora.

0 Kosekiyst GBITOBBIX TPHOOPOB /TSt PUIIBTPOBAHUS BO3IyXa.

0 Pasnmenenue kpacsiiero Beniectsa (hoMactepa ¢ moMOIIBI0 OyMaXKHOU XpOMaTorpaduu.
0 Monenu amnoTponHbx MOAUGHUKAINI yrIepoaa i Cephl.

0 MMonyuenne o30Ha.

O Hoprpers M. 5. bepuemnyca u JI. . Menzeneesa.

0 KopoTkorieproJHbI! U JJTMHHOTIEPHO IHbINA BapuaHThl [lepruoanueckoit cuctemst J1. . Menneneesa
0 KoHcTpyrpoBaHHUe MapOCTEPKHEBBIX MOJIENEH MOJIEKYIL.

0 Anmnapar Kuma.

0 Pasnokenue OGuxpomara aMMOHHSI.

0 Copenwue cepbl 1 MArHUEBOM JIEHTHI.

O Moprperst M. B. Jlomonocosa u A. JI. JlaByasbe.

O OmubIThI, WILTFOCTPUPYIOIINE 3aKOH COXPAHEHHUSI MAaCChl BEIIECTB.

O Topenue docdopa, pacTBopeHHE NPOLYKTa TOPEHUS B BOJE W HCCIEIOBAHUE IOJYYEHHOTO
pacTBOpa JIaKMyCOM.

0 BzaumopeiicTBue coNSTHON KUCIOTHI C [IMHKOM.

O TMonyuenune ruapoxcuna meau (I1) u ero pasiokeHue Mpu HarpeBaHuu. JlaGopaTopHble

OTIBITHI
1. OsnakomiieHHE ¢ KOJUIEKIUEN JTab0PATOPHOI TTOCYIBI.

[IpoBepka mpubopa 1 MOTyYeHHS I'a30B Ha TePMETHYHOCTb.

O3HakoMJIeHHE C MUHEpaTaMu, 00pa3yroIUMH TPAHUT.

[IpuroToBneHne reTeporeHHON CMECH MOPOIIKOB CEPBI U JKEJI€3a U UX Pa3/ICICHUE.

B3aumMoneiicTBre pacTBOPOB XJIOPUIOB M MOANIOB KaIMs C paCTBOPOM HHUTparta cepedpa.

[Tonyuenue runpokcuna meau(ll) u ero B3aumoielicTBre ¢ CEpHON KHCIOTOM.

N o UAwN

B3anmoaeiicTBre pactBopa colibl ¢ KUCIOTOM.



8. IlpoBepka 3aK0Ha COXPaHEHHMS MACCHI BEUIECTB HA MPUMEPE B3aUMOIEHCTBUS IENOYU U KUCIOTEL

9. IlpoBepka 3aKOHa COXPaHEHMS MACChl BELIECTB Ha IPUMEPE B3aMMOJICHCTBHS HIENOYM M COIH
xenesa (111).

10. Pasnoxenne nepokcuma BOZOpOa ¢ MOMOIIBI0 okcuaa Mapranna (1V).

11. 3amelenue xene3oM Meau B MEIHOM KyIOPOCE.
IIpakTryeckue padOThI

1. 3HakoMcTBO ¢ jJabopaTopHBIM 000pyAoBaHHeM. [IpaBuia TeXHUKH O€301IACHOCTH NMpHU padoTe B
kabuHeTe XuMuu. HekoTopbie BUIBI padoT.
2. AHanu3 IOYBEL

Ba:kneiilue npeacTaBuTe 1 HeOpraHudecknx BeuecTs. KoinyecTBeHHbIE OTHOLIEHUSI B XUMHMU

CocraB Bo3ayxa. [lonstue 06 0ObEMHON /10JIe KOMIOHEHTA MPUPOJHON ra30BOM CMECH — BO3JyXa.
Pacuér 06bE€Ma KOMIIOHEHTA T'a30BOM CMECH IO €ero 0ObEMHOI J10J1e U HAa000POT.

Kucnopon. O3zon. Ilonyyenue kucimopona. CoOupaHue W pacrio3HaBaHUE KHCIOPOJa. XUMHUUYECKUE
CBOMCTBAa KHUCJIOpOJA: B3aUMOJECUCTBUE C MeETaUIaMHM, HEMETa/llaMM M CJIOKHBIMU BEIIECTBAMM.
[Ipumenenue kucnoponaa. KpyroBopor kuciiopoja B IpupoIe.

Oxcunel. O0pa3oBaHue Ha3BaHWK OKCHIOB 1O ux (opmynaM. CocrtaBieHue (GpopMysn OKCHIIOB 1O HX
Ha3BaHusaM. [IpeacTaBuTenu oKCUIOB: BOAA U YIJICKUCIIBIN Ta3, HEraméHas U3BeCThb.

Bonopon B mpupoze. dusndeckre 1 XUMUYECKHE CBOMCTBA BOJOPOA, €0 MOJyUYeHUE U TPUMEHEHUE.

Kucnotsl, ux cocraB u knaccudukanus. Mamqukaropsl. Tabnuma pactBopumoctr. CoyisiHast U cepHas
KHUCJIOTBI, UX CBOMCTBA U IPUMEHEHHE.

Comnm, ux cocraB u Ha3zBaHus. PactBopumocTs coseil B Boze. IIpencraBurenu coseid: XJI0pua HaTpus,
kapOoHaT HaTpusl, pocdar KaabIus.

[TocTostnnass ABoraapo. KosmuectBo BemiectBa. Monb. MousipHas macca. KpatHele eauHUIBI
M3MEPEHUS] KOJMYECTBA BEIECTBA — MWUIMUMOJIb U KUJIOMOJIb, MHJUIMMOJIAPHAs M KWJIOMOJISIpHAS
Macchl BELIECTBA.

Pacuérel ¢ ucnosb30BaHMEM TMOHSITHH «KOJIMYECTBO BEIIECTBA», «MOJIAPHAs Maccay, «IOCTOSHHAs
ABoraapo». 3akoH ABoraapo. MossapHbiii 00bEM Ta3000pa3HbIX BemiecTB. OTHOCUTENbHAS TUIOTHOCTh
OJIHOTO raza Mo JIpyromy.

KpaTtHbie eqMHUIIBI H3MEPEHUS - MIJTUMOJISIPHBIN M KHJIOMOJISIPHBIN 00beMbI Ta3000pa3HbIX BEIECTB.

Pacuérel ¢ ucnonb30BaHMEM NOHATHH «KOJIMYECTBO BEIIECTBA», «MOJSIpPHAs Macca», «MOJISIPHBIN
00BEM Ta30By», «IIOCTOSTHHAS ABOTaAPOY.

Pacuérel ¢ ucnonb30BaHMEM MOHSATUN «KOJIMYECTBO BEIIECTBA», «MOJISIPHAs MAacca», «MOJISIPHBIN
00BEM razoBy», «4uciao ABOragpo».

I'mapocdepa. KpyroBopor Bombl B mnpupoae. DusnMveckne W XHUMHUYECKHE CBOMCTBA BOJIBI:
B3aUMOJICVICTBUE C OKCUAAMM.

OcHoBaHusl, ux cocraB. PacTBopuMOCTh OCHOBaHMI B BoJie. V3MEeHEHHE OKpAacKH WHIUKATOPOB B
uiennoyHoi cpene. [lpencraBurenu menoyei: THAPOKCUIBI HATPUSL, KAJIUS U KaJbITHSL.

PactBoputens u pacrBopéHHoe BemiectBo. PactBopsl. PactBopenue. I'mapartsl. MaccoBas mnons
pacTBOpEHHOrO BemiecTBa. Pacu€rbl, CBSI3aHHBIE C MCHOJB30BAaHUEM TMOHATUSA «MaccoBas JAOJs
PacTBOPEHHOTO BEIIECTBAY.

JlemoHcTpanuu

O Onpenenenue comepxanuss KUCIOPOIA B BO3IYXE.

0 Ionyuenue kucmopoaa pa3aoKeHHeM IIEpPMaHTaHaTa Kajaus U NEPOKCHIA BOJOPOIA.
00 Cobupanue METOOM BLITECHEHUS BO3yXa M BOJIBI.

0 Pacnosnasanue Kucmopoa.

0 TI'openune maruus, xesesa, yris, cepsl U Gpocdopa B KUCIOPO/IE.

0 Komnekus oKCHUioB.



O IMonyuyenue, cobrpanue U paco3HaBaHKUE BOLOPOIA.

0 T'openue Bogoposa.

0 BzaumoneiictBue Bogopona ¢ okcugom meau(ll).

0 Koumnekiys MUHEPAIbHBIX KUCTIOT.

0 IIpasuno pa3baBieHus: Cepoil KUCIOTEL

00 Konnekuus comnei.

0 Ta6nuua pacTBOPUMOCTH OCHOBAHMI, KUCIOT U COJIEH B BOJE.

00 HekoTopble MeTaLIbl, HEMETAUIBI U COETUHEHUS KOJMYECTBOM BELIECTBA B 1 MOJIb.

0 Mouenb MossipHOro 00bEMa ra3000pa3HbIX BEMIECTB.
JIabopaTopHBIC OIBITHI

12. TlomyTHEHME U3BECTKOBOI BOJIBI IPH TIPOITYCKAHUH YIJIEKUCIIOTO rasa.

13. TIMony4enne BogOPOAa B3aUMOIENCTBHEM LIMHKA M COJISHON KHUCIOTEL

14. PacnosnaBanue KMCIOT HHIMKATOPAMH.

15. M3meHenne OKpacku UHAMKATOPOB B LIEIOYHON CPEJIE.

16. Osnakomiienue ¢ npenaparamy JOMAIIHEW WM IIKOJLHOW aNTEeYKH — pPAacTBOPAMH MEPOKCHUIA
BOZIOPOJIa, CIIUPTOBOM HACTOMKHU HOJIA ¥ HAIIATHIPHOTO CITUPTA.

[IpakTuueckune paboThl

1. Tlonyuenwue, cobupanue u pacrno3HaBaHKe KUCIOPOIA.
2. Tlonyuenue, coOMpaHue ¥ pacro3HaBaHUE BOJOPOJIA.

3. TlpurorosiieHre PacTBOPOB COJIEH C UX 3aaHHOM MACCOBOM JIOJIEH.

OcCHOBHBIE KJIACChl HEOPraHUYECKUX COeHHEeHUH

O6oOmenne cBeneHuit 00 OKCHAax, WX KilaccH(UKAUM, HAa3BaHMUAX M cBoWcTBaxX. CrocoObl
MOJTYYSHUS] OKCHIOB.

OcHoBanusl, UX KIaccu(UKaIus, Ha3BaHUS U CBOMCTBA. B3anuMopelicTBUe ¢ KHUCIOTaMH, KACIOTHBIMU
OKCHJIaMHU U CONsiMU. Pa3noxeHne HepacTBOPUMBIX OCHOBaHHM. CrIOCOOBI MOTY4YeHHsI OCHOBAHUH.

Kucnorel, wux KIaccupuKanus n HazBaHua. OOmMe  XWMHUYECKHE CBOWMCTBAa KHCIOT.
B3aunmopeiictBue KHUCJIOT c MeTaulaMHu.  DIJIEKTPOXUMHUYECKUM PsiFl  HaAIpsSKEHUH
MeTaJUTIoB. B3anMoaencTBiE KUCIOT C OKCUIAMUA METAJIOB.

B3anmopeiicTBrE KUCIOT C OCHOBAaHMSIMHU — PEAKLMS HEUTpaln3auuu. B3auMoaencTBue KUCIOT €
cossim. [TonmyueHne GECKUCIOPOIHBIX U KHUCIOPOICOAEPKAIIMX KUCIIOT.

Comm, ux knaccudukanus U CBOMCTBA. B3ammoneicTBue coseil ¢ MeTamuiamu, OCOOEHHOCTH ITHX
peakuuii. BzaumonencTeue coiel ¢ COJIsAMM.

I'enetnueckue psAdbl  MeTaa u HeMmeraia.  ['eHeTmueckas CBA3b MEXIY
KJIacCCaMHU HEOPTaHMYECKUX BEIIECTB.

JIaGopaTOpHBIE OMBITHI

17. BzaumopeiicTBHE OKCHIA KBNS C BOMIOM.

18. TloMyTHEHHE U3BECTKOBOM BOIBI.

19. Peakuus nelTpanuzanum.

20. TMonyuenue rugpokcuaa meau (1) u ero B3auMoeiicTBIE ¢ KMCIOTOMA.
21. Pasznoxenue rugpoxcuaa meau (1) npu Harpesanum.

22. B3auMoeiicTBUE KUCIOT ¢ METaJIaMH.

23. B3aumoeiicTBie KUCIOT C COMSIMH.

24. O3HakoMIIEHHE ¢ KOJJIEKIHEi comeid.

25. Bzaumoneiictaue cyabpara meau (I1) ¢ xkenesom.



26. B3anMojeiicTBre coieil ¢ COISIMH.

27. T'eneTHYeCcKas CBA3b HA IIPUMEPE COETUHEHUM MEIH.
[IpakTryeckue padOThI

4. Pelenue dKCIIEpUMEHTANLHBIX 3a1a4.

Ilepuoanuecknii 3axon u [lepuoanyeckas cucreMa XMuMHUYECKHX 3JIEMEHTOB
. . MenaeJieeBa U CTPOEHHE aTOMA

EcrecTBeHHBIE CceMeMCTBAa XHMHUYECKHX JJIEMCHTOB:IIEIOYHBIC W IIEJI0YHO3EMEIbHBIC METAaJlIbI,
raJIOreHbl, UHEPTHBIE (O1aropoHbie) ra3bl. AMGOTEPHOCTh. AM(OTEPHBIC OKCHIBI U THAPOKCH/IBI.

KomimrekcHble conm.

Otkpseitue 1. . MenaeneeBbiM [leproandeckoro 3akoHa u co3ganue um [lepmoandeckoi cucTeMbl
XHUMHYECKHUX 3JIEMEHTOB.

ATombl Kak (opma CyIIecTBOBaHHS XUMHUYECKUX 3JIeMEHTOB. OCHOBHBIC CBEJCHHS O CTPOCHHH
aToMoB. JloKkazaTenbCcTBa CIOKHOCTH cTpoeHus aromoB. OmbiTel Pesepdopna. [lnanerapnas mozmenb
CTPOCHHUS aToMa.

CocraB aTOMHBIX fAJIep: MPOTOHBI, HEUTPOHBL. OTHOCUTENbHAS aTOMHAas Macca. B3anMocBsI3b MOHATUI
«IPOTOHY, KHEUTPOH», KOTHOCUTEIbHAS aTOMHAsI Macca.

Mukpomup. DnekTpoHbl. CTpOEHHE JIEKTPOHHBIX YPOBHEW aTOMOB XMMHUYECKHX 37eMeHTOB NeNe |-
20. [TonsiTHE O 3aBEPLIEHHOM 3JIEKTPOHHOM YPOBHE.

N3ortonbl. duznueckuii cMbicn cuMBosivku [lepuonundeckoii cuctembl. CoBpeMeHHass (popMyIHupoOBKa
[Teprognaeckoro 3akoHa. V3MEHEHHs CBOWCTB JJIEMEHTOB B TIEPHUOJAX W TPYIIax, Kak (QyHKIUS
CTPOEHUS STIEKTPOHHBIX 000JI0YEK aTOMOB.

XapakTepucTrKa 3JIEMEHTa-MeTalljla U dJeMEHTa-HeMeTala 1Mo ux mnonoxeHuto B [lepuoanueckoit
cucTeMe xuMuieckux sneMeHToB /. 1. Menneneena.

JleMoHCcTpauuu

0 Paznuunsie HOpMbI TAGIHIL IEPHOTHICCKON CHCTEMBI.
0 Monenupoanue mocrpoetus [lepuoauueckoii cucremst JI. 1. Menpeneesa.
0 Monenu aTOMOB XUMHUYECKUX JIEMEHTOB.

0 Mogenu aromoB syeMeHTOB 1—3-T0 MeprooB JlaGoparopHbie

OIIBITEI.

28. Tlonyuenue ampOTEPHOrO TUIPOKCHIA U UCCIIEIOBAHUE €10 CBOKCTB.

Xumuyeckasi cBsi3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE PeaKIUN

HonHas xumuyeckass cBsi3b. MoHBI, 0Opa3oBaHHbIE aTOMaMH METAUIOB M HeMmeTaioB. Cxembl
00pa3oBaHUsI MOHHOW CBS3M s OMHAPHBIX COeAMHEHWH. VOHHBIE KpHCTAIIMYECKUue pPEMETKH U
¢du3nyeckre CBONCTBA BELIECTB C 3TUM TUIIOM pelEToK. [ToHsaTHE 0 hOpMYITBHON eMHHIIE BEIIeCTBa.

KoBasienTHast XumMHuuecKas CBsi3b. DJIEKTPOHHBIE U CTPYKTYpHBIE (popmyibl. KoBaneHTHast HemonsipHast
cBs3b. CXxeMbl 00pa30BaHUs KOBAJIEHTHON CBSA3M JUIsl OMHAPHBIX COeAMHEHUN. MoJeKyspHble U aTOMHBIE
KPUCTAIJINYECKHE PEIIETKH, U CBOMCTBA BEUIECTB C 3TUM THUIIOM PELIETOK.

DNeKTpOOTpUIATENIbHOCTb. P anekTpoorpuuarenbHocTu. KoBajeHTHas mnosisipHas XUMHUYECKas
cBsa3b. Jlumonmb. Cxembl 00pa3oBaHUS KOBAJIEHTHOM TMOJSPHOM CBS3M ISl OMHAPHBIX COETUHEHM.
MorexyssipHble M aTOMHbIE KPUCTANTMYECKHE PEIIETKH, CBOMCTBA BEIIECTB C 3TUM TUIIOM PELIETOK.

Meranmnyeckas XUMHUECKas CBA3b M MeTaNIMUecKas Kpuctajuinyeckas pemérka. CBOHCTBa BEIIECTB
C 9TUM TUIIOM pem€Tok. Equnas npupoaa XMMUYEeCKUX CBSI3EH.

Crenenp okucinenusa. CpaBHEHUE CTENIEHHW OKUCIEHMsI M BaJleHTHOcTU. IIpaBuia pacuéra crenenein
OKHCJIEHUS 10 (popMyTaM XUMUYECKUX COETMHEHUI.

OKHCINTENbHO-BOCCTAHOBUTEIbHBIE peakuuu. OmnpeneneHue CTENeHeW OKUCIEeHMs Ui 3JIEMEHTOB,
o0Opazyromux BEIIECTBA Pa3HBIX KJIACCOB. Peaxiun HOHHOTO obmeHa u



OKHUCJIUTEIbHOBOCCTAHOBUTEIbHBIE ~ peakuuu. OKHUCIUTENb U BOCCTAHOBUTEIb, OKHUCICHHE H
BoccTaHoBJeHHe. CoOcCTaBlI€HME YpPaBHEHUH OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX pEAKIMUH METOJIOM
AJIEKTPOHHOTO OajaHca.

JeMoHcTpanyun

0 Buneo ¢hparmenTs u ciaaiiisl «IOHHAS XUMHYECKAs CBSI3b ».
0 Komnekuus BemecTB ¢ MFOHHONM XUMHYECKOU CBS3bIO.
0 Mopnenu noHHbIX KPHUCTAJUIMYECKUX PELIETOK.

0 Buneopparments u ciaiinsl «KoBajgeHTHAs XUMUYECKas CBsA3bY. []
Komiekuys BemecTB MOJIEKYJIAPHOTO U aTOMHOI'O CTPOCHHUS.

0 Monenu MOJEKYJISPHBIX ¥ ATOMHBIX KPUCTAUIIMYECKHX PEMIETOK.

0 BuneodparmenTsl U craiiabl «MeTaunueckas XUMUIECKas CBA3bY.

0 Kosnekiwus «MeTauisl M CILUIABbI».

0 BsaumoneiicTBre LIUHKA C CEPOM, CONAHOM KucmoTol, xaopuaom meau (11).
O T'openue maruus.

[ BzaumozeiicTBrE XIIOPHOM U CEPOBOAOPOIHON BOIBIL.
JIabopaTopHbIE OLBITEL

29 H3zroroBienue MOJCIIN, I/IJ'IHIOCTpI/Ipy}OH_Ieﬁ CBOMCTBA METAJNIMYECKOM CBS3H

Xumus 9 kJacc
(68 yacos, 2 yaca B HeJ1€JI10)
IloBTOpEeHue u 00001MIeHHe CBeIeHUIT 110 Kypcy 8 Kiacca.
bunapnsie coequnenus. OKCUAbI coneoOpasyrolue U Hecoseodpasytomiue. [ MapoKkcuib:

OCHOBaHMs, aM(pOTEpHBIC, KUCIOThL. CpeiHre, KUCIIbIC, OCHOBHBIC COJIH.

OO6o0mieHrne cBeAeHW O XHMHUYECKHMX peakuusax. Krmaccudukanuss XUMUYECKHX peakiuil 1o
pPa3IMYHBIM OCHOBAHHUSM: COCTaBY M YHCIY pPEarupyroumx U oO0pa3yIoIIMXCS BEHIECTB, TEIIOBOMY
3¢ ¢deKTy, HanpaBICHUIO, U3MEHEHUIO CTENEHEH OKHCIIEHUS AJIEMEHTOB, OOpa3yIoLIUX pearupyromue
BEIIECTBA, (pa3e, NCIOIb30BaHUIO KaTaIn3aTopa.

Iloustue o CKOpPOCTH XUMHYECKOHN pCaKkuu. CDaKTopBI, BJIMAIOINHUE Ha CKOPOCTh XHMHUYCCKHX
peakuuii: NOpuUpoAa  pearupyroluxX — BEHIECTB, MX KOHLEHTpauus, TeMmIeparypa, IUIOIIa/lb
CONPUKOCHOBEHUS, HAIMUKE KaTtanu3aTtopa. Karamus.

JeMoHcTpanyu

0 OsuakomiieHue ¢ KOJUIEKIIUAMA METAJUIOB H HEMETAIIIOB.

0 OsuakomiieHue ¢ KOJUIEKIUAMA OKCHJIOB, KUCIIOT M COJICH.

0 3aBrCHMOCTH CKOPOCTH XHUMHUYECKON PEAKIIUH OT MPUPOJIBI PEarupPYIOIIHX BEIIECTB.

0 3aBrCHMOCTH CKOPOCTH XUMUYECKON PEAKIIMH OT KOHIIEHTPAIIMU PEArupyIOIINX BEIIECTB.

0 3aBucHMOCTH CKOPOCTH XMMHUECKOM PEAKIUH OT IUIOMIAAU CONPHKOCHOBEHUS
pearupyromux BEeCTB (KKUIISIIUN CION).

0 3aBucHMOCTH CKOPOCTH XUMHYECKON PEAKIMH OT TEMIIEPATYPhI PEATUPYIOIINX BELIECTB.

JlaGopaTOpHBIE OIBITHI

B3anmoaeiicTBre aMmMHaKka U XJ0pOBOIOPOIA.
Peakuus HeWTpanuzanuu.
Hab6monenue temnosoro 3¢ dexra peakiiuu HeuTpanu3aiui.

B3aumozeiictBue cepHoii kucnotsl ¢ okcuaoM meau (11).

SAREIR A

PasnoskeHne nepokcuIa BOJ0poia ¢ IOMOIIBIO KaTalla3bl KapTogers.



6. 3aBHCHMOCTH CKOPOCTM XMMHUYECKOW PEAKIUH OT MPUPOJbI PEATUPYIOMINX BELIECTB Ha MPUMEPE
B3aMMOJIEHCTBUS PACTBOPOB THOCYJIb(hara HaTpHs W XJopuaa Gapus, THOCYJb(paTa HATPUS M COJISHON
KUCJIOTBL. /. 3aBHCHMMOCTb CKOPOCTH XMMHYECKOM peakIMd OT NPUPOALI METAUIOB TPH HUX
B3aUMOJIEVICTBUU C COJITHON KHUCIIOTOM.

8. 3aBHCHMOCTH CKOPOCTM XMMHUYECKON PEAKLUH OT MPUPOABLI KHUCIOT IIPU B3aMMOAEHCTBUH MX C
JKEJIE30M.

9. 3aBuCHMOCTB CKOPOCTH XMMHYECKOH PEAKIUU OT TEMIIEPATYPHI.

10. 3aBHCUMOCTH CKOPOCTH XUMHYECKOM PEAKIMU OT KOHLEHTPALWH.

11. 3aBMCUMOCTH CKOPOCTM XMMHUYECKON PEAKIUM OT IUIOMIAAU COIPHMKOCHOBEHMS PEArMpyHOLINX
BELIECTB.

12. 3aBHCMMOCTH CKOPOCTH XUMUYECKON PEAKIIMH OT KAaTaIU3aTopa.

XuMu4ecKHe peakuuu B pacTBOPax 3JIeKTPOJIUTOB.

[Tonsate 00 SIEKTPONMTHYECKOW TUCCOIMAIMU. OJEKTPOJUTHI M HEDJICKTPOIUTHL. MexaHu3M
JUCCOLUMAIIMN  DJICKTPOJIUTOB € PAa3JUYHBIM XapakTepoMm CBsi3U. CTENEHb 3JIEKTPOIUTHUYECKOM
muccoranuu. CUIbHBIC B CJIa0bIe AJICKTPOJIUTHI.

OCHOBHBIE TIOJIOKEHUS TEOPUM DJICKTPOJIUTHYCCKON nuccorumanuu. Kiaccupukanus HMOHOB W HMX
cBoiicTBa. KHCIIOTHI, OCHOBAHHUS M COJIU KaK JIEKTPOJIUTHL. VX KitaccuuKamus v JUCCOITUAITHS.

OO0mme XUMHYECKHE CBOMCTBA KHUCIOT: M3MEHEHHE OKPACKH HWHAMKATOPOB, B3aUMOJICUCTBUE C
MeTaJUlaMH, OKCHUJAaMU U THUIPOKCHUAAMH METAJUIOB M COJIAMH. MOJIEKyJIsipHbIE U HOHHBIC (TOJHBIE U
COKpalIEHHbIE) YPABHEHUSI peaKLnil.

XUMUYECKUH CMBICI  COKPAIIEHHBIX YpPaBHEHUW. YCJIOBUS MPOTEKAHUS PEAKLIUHA  MEXKIY
3JIEKTPOJUTAMHM 0 KOHIIA. P51 akTHBHOCTH METaJIJIOB.

OOmMe XUMHYECKHE CBOMCTBA IIENIOYEH: B3aMMOIEHCTBUE C KHCJIOTAMH, OKCHIAaMU HEMETANIOB,
comsivu. OOIIMEe XMMHUYECKHUE CBOWCTBA HEPACTBOPHMBIX OCHOBAHWM: B3aMMOJICHCTBHE C KHCJIOTaMH,
pasyioKeHUE MPU HarpeBaHUU.

OO0mue XMMHUYECKHe CBOMCTBA CPETHUX COJICH: B3aUMOJCHCTBUE C KUCIOTaMHU, IIEI0YaMH, COISIMU U
MeTataMu. B3anMoieiicTBIe KUCIBIX COJIEH CO IeJIOYaMH.

IM'uaponus, kak 0OMEHHOE B3aMMOJICHCTBUE COJieH ¢ BOAOWU. [ MAPOIN3 CONMM CHIIBHOTO OCHOBAaHMS U
ciaboii kucaoThl. ['uaponus conu c1aboro ocHOBaHMS U CUIbHOM KuciaoTel. [kana pH.

CBoiicTBa KUCIIOT, OCHOBAaHU, OKCUJIOB U COJIEW B CBETE TEOPUU AIEKTPOJIUTUUECKON AUCCOLMALIUU U
OKHCIIUTENBHO-BOCCTAHOBUTEIBHBIX peakiuii. JleMoHcTpaimu.

0 Ucnprranue BCIICCTB U UX PACTBOPOB HA 3JICKTPOIIPOBOAHOCTD.
O 3asucumocts QJICKTPOIIPOBOAHOCTU YKCYCHOﬁ KHCJIOTBI OT KOHIICHTpAlUU.
O Z[BI/I)KGHI/IC OKpalICHHBIX NOHOB B 3JICKTPUYCCKOM IIOJIC.

O Onpenenenne xapakrepa cpesl B pacTBOpax CoJel.
JlabopaTopHBIE OIBITHI.

13. Jluccoumanus cnadbix 3JIEKTPOJIUTOB HA IPUMEPE YKCYCHOM KMCIIOTBI.

14. Vi3smenenne OKpacky UHANKATOPOB B KMCIIOTHOM CpEJIE.

15. Peaknus HeliTpanusanyy pacTBOpa MIENOYH Pa3IMIHBIMU KMCIOTAMH.

16. Ionyuenne rugpoxcuna meau (1) u ero B3auMoEHCTBHE ¢ Pa3IMYHBIMU KHCIOTAMH.

17. BzaumopeiictBue cuibHbIX Kucaor ¢ oxcuaoMm Mmemu (11). 18-20. BsammozelicTBue KUCIOT ¢
MeTaJlJIaMHu.

21. KauecTBeHHas peaknus Ha KapOOHAT-HOH.
22. TlonydeHue CTyaHS KPEMHHEBOU KUCIIOTHI.
23. KayecTBeHHas peakiys Ha XJIOPH - UIH CyJIb(aT-HOHBI

24. V3MeHeHMe OKPACKU HHIMKATOPOB B IIEIOYHOIM CPEJIE.



25. BsauMojeicTBrE MIEN0YEl C yIIIEKHUCIBIM Ta30M.

26. KauecTBeHHas peaknus Ha KATHOH AMMOHHUSI.

27. Tlonyuenne ruapoxcuna meau (1) u ero pasnoxenue.
28. BsauMozeiicTBre KapOOHATOB C KUCIOTaMHU.

29. Tlonyuenue ruapokcuna xkenesa (111).

30. Bsaumoneiicteue xenesa ¢ pactsopoM cyibdara meau (11).
[pakTuieckre paboTsl

1. CgoiictBa KHCJIOT, OCHOBaHHﬁ, OKCHIAOB U COJICH B CBETE TCOPHUU BJICKTPOHHTI/I‘IBCKOI;'I Jucconrannmn
1 OKHCJIIMTCIIBHO-BOCCTAaHOBHUTCIIBHBIX peaKHI/Iﬁ

HemeTauibl u MX cOeJUHEHHUS.

CrpoeHue aroMOB HEMETaUIOB W UX Tmonoxenue B Ilepuonuueckoir cucreme. Psijg
3JIEKTPOOTpULATENbHOCTH. Kpucrammyeckue pemeéTkn HEMETANIOB — IMPOCTHIX BEUIECTB. AJIOTPOMUS
u e€ npuunHbl. Guznueckue cBoiicTBa HeMeTawoB. OO0IIMe XUMUYECKIE CBONCTBA HEMETAJLIOB:

OKHCJIUTENbHBIE U BOCCTAHOBUTEIIBHBIE.

lasiorensl, cTpoeHne ux aroMoB U MoJieKyld. dusnyeckue M XMMHYECKHE CBOMICTBA TIaJIOr€HOB.
3aKOHOMEPHOCTH M3MEHEHMsI CBOMCTB T'aJIOTEHOB B 3aBHCHUMOCTH OT UX nosiokeHus: B [lepuoanueckoi
cucreme. HaxoxieHre rajJjoreHoB B IPUPOJE U UX MOITy4YeHHE. 3HAUEHUE U IPUMEHEHHE IaJIOT€HOB.

["anmoreHoBOIOpO/IBI U COOTBETCTBYIOIIME MM KHCJIOTHI: IUIABUKOBAasA, COJIsiHAs, OpOMOBOAOpOAHAs,
nooBoAOpoaHas. ['anorenuipl. KauecTBeHHBIE peakiuy Ha raJoreHu1-uoHbl. [IpuMeHenne coennueHni
TaJIOTeHOB M MX OMOJIOTMYECKasi POJib.

O6mas xapakrepuctuka 31emMeHToB VIA-rpynmnel. Cepa B mpupojie u e€ moyueHue.

AnnoTpornHbie MOIU(UKALIMY CEPHI U UX CBOMCTBAa. XMMHUECKHE CBOICTBA CePhI U €€ MPUMEHEHHE.

CepoBOZOpO/I: CTPOCHUE MOJEKYIbl, PU3NYECKHE U XUMHYECKHE CBOWMCTBA, MOJYYCHUE U 3HAYCHHE.
CepoBogoponnas kucnora. Cynbduasl u ux 3HaueHue. JIroMmuHopopsl.

Oxcup cepsr (1V), cepancras xuciora, cynbGuTsl. KauecTBeHHas peakius Ha CyJIb(QHUT-HOH.

Oxkcun cepor (VI), cepnas kucnora, cynbdatel. Kpucrammorunpartel. KaduecTBeHHass peakuusi Ha
cynbdaT-uoH.

Cepnast kuCIOTa - CUIBHBIA 37eKTpoauT. CBoICTBa pa30aBIEHHON CEpHOM KHUCIOTHI, KaK TUIIMYHON
KHMCIIOTBI: B3aUMOJECHCTBHE C METalJlaMH, OCHOBHBIMH U aM(OTEPHBIMH OKCHUJIAMHU, OCHOBAHHMSIMH H
aM(pOTepHBIMU TUAPOKCHIAMU, colisiMU. KadecTBeHHas peakiys Ha cynb(aT-HuoH.

OOm1ast XxapakTepucTUKa 31eMeHTOB VA-TpyIbl. A30T, CTPOEHHE aToMa U MOJeKysbl. Pu3ndeckue u
XMMUYECKHEe CBOWCTBA U IPUMEHEHHE a30Ta. A30T B IPUPOJIE U €ro OMOJIOTHYECKas pOlb.

AMMMaK, CTpoeHHE MOJEKYIbl M (pu3nueckue cBoilcTBa. AMMHUAyHas BOJA, HAIIATBIPHBINA CIHPT,
rugpar amMmuaka. J{OHOpPHO - akKLIENTOpHBIM MeXaHu3M 00pa3oBaHUs KAaTHOHAa AMMOHHUSL.
BoccranoBurenbHble cBoiicTBa aMMuaka. Conu aMMOHMSI U UX NpuMeHeHue. KauecTBeHHas peakius Ha
KaTHOH aMMOHHUSI.

Oxcupl a30Ta: HecoeoOpas3yollie U KUCIOTHBIE. A30THCTasi KUCIO0TAa U HUTPUTHI. A30THasl KUCIIOTA,
e€ noJrydeHue U cporicrBa. Hurpartsl.

docdop, crpoenue aroma u amtorponus. Pochuasl. ochun. Oxeun pochopa(V) n oprodocdopnas
kucinota. @ocoatsl. DochopHbie ynodpenusi. MHCEKTHUIHIBL.

OOm1as xapakTepucTKa 31eMeHTOB |V A-Tpynmnbl: 0cOOEHHOCTH CTPOEHHS aTOMOB, ITPOCTHIX BEIIECTB
Y COCIMHEHUH B 3aBUCUMOCTH OT MOJIOKEHUS 311eMEHTOB B [leproauueckoil cucreme. Yriaepo.
Annorpomnssie Mo (pUKAIIH: anmas, rpadur. AMop¢HubIlt  yriepon U €ro
copra: caxka, aKTUBUPOBAaHHBIN yronb. AncopOuusi. XHUMHYECKUE CBOICTBa yriepoja.

Kokcoxumuueckoe npon3BoACTBO U ero npoaykius. KapOusl.

Oxcun yraepona(ll): crpoenue Mosekynbl, monydeHue W ero cpoictBa. Oxcup yriepona(lV):
CTPOEHHE MOJIEKYJBI, TOJYYEHHE M €ro CBOMCcTBAa. YronbHas kuciora. ColM yroJbHOM KHCJIOTBI:
KapOOHATHI U TUAPOKApOOHATHI. TeXHUYecKas M MUIIEeBast COJa.



Heoprannueckne u opraHM4YecKHe BEIIECTBA. Y TJIEBOAOPOAbI. XUMHUECKOE CTPOCHUE OPTaHUYECKHUX
BEILIECTB, KAK MOPSIOK COEUHEHUS aTOMOB B MOJIEKYJIE IO BAJICHTHOCTH.

MeraH, »53TaH, Kak IpeAesbHbIE YIJIEBOAOPOAbl. OTWIEH U AalETWIEH, KakK HelpeaelbHbIe
(HEeHaCBIILIEHHBIE) YIIeBOAOpOAbl. I'opeHne yriaeBonopoaoB. KauecTBeHHbIE peakui Ha HENPEACIbHbIE
COEIMHEHUS.

OTWIOBBIN CIIUPT, €rO MOJyuYeHUe, IPUMEHEHNE U Qu3noIoruyeckoe neiicrteue. TpéxaToMHBIN CUpPT
rnuepud. KadecTBeHHas peakuusi Ha MHOTOAQTOMHBIE CHUPTHI. YKCyCHas - NPEICTaBUTENb Kiacca
KapOOHOBBIX KUCIIOT.

Kpemuuii, ctpoenue ero aroma u cBoiictBa. Kpemnuii B npupoge. Cunuuuabl U cuiadH. OKcun
kpemuus (1Y). Kpemuueas kucnora u e€ couu.

[IpouzBoacTBo cTekiia u nemenTa. [IpoayKuust CUIMKaTHON MPOMBIIIIEHHOCTH: ONITHYECKOE BOJIOKHO,
Kkepamuka, dpapdop, dasHc.

OnTryeckoe BOJOKHO.

Hemerannel B mpupoge. PpaklunMOHHAs TEPErOHKa >KUAKOTO BO3AyXa Kak crnoco0 MOTydeHus
KHCJIOpOAa, a30Ta, aprona. [lomydenue pocdopa, kpemHus, Xjaopa, ioga. IEKTPOIU3 pacTBOPOB.

[lonyyeHnue cepHOl KHCIOTBI: ChIPbE, XMMH3M, TEXHOJOTHYECKAs] CXEeMa, METOJ KHIISIIEro Cios,
MPUHIIMIIB TEIJIOOOMEHa, MPOTHBOTOKAa M UUpKyasuuu. Oneym. [Ipou3BoacTBO aMMuaka: ChIpbE,
XUMU3M, TEXHOJIOTHYECKas cxema. JleMoHcTpaiuun

e Komnekuust HemeTaIoB.

e Mogenu KpUCTaJUNIMYECKUX PEIIETOK HEMETAIOB: aTOMHBIE U MOJIEKYJISIPHBIE.

e O30HaTOp U NPUHLMIIBI €TO PAOOTHI.

* TopeHne HEMETAIJIOB - MPOCTHIX BELIECTB: cephbl, (hocdopa, IPeBECHOTO YIIIsl.

*  OOGpa3ipl raJIoreHoB - MPOCTHIX BELIECTB.

*  BsammopeicTBHE raJIOr€HOB C METAJIJIAMHU.

* BeiTecHeHue xjopa OpoMoM WM Hojxa M3 pacTBOpoB UX coned. Kosekuust mpupoaHbIX
COEAMHEHHH XJIOpa.

*  BsaumogeiictBue cepbl ¢ MeTasutaMu. ['openue cepsl B kuciaopoze. Komnekius cynbGuaHbIX pya.

*  KauectBeHHas peakuus Ha Cylnb(QHUaA-HOH

*  OGecuBeurBaHME OKPAIIEHHBIX TKaHEH U LIBETOB CEPHUCTHIM Ta30M.

*  BsammozeiicTBHE KOHLIECHTPUPOBAHHOM CEPHON KHUCIIOTBI C MEBIO.

*  OOyrnuBaHu€ OPraHMYECKUX BEIIECTB KOHIEHTPUPOBAHHOMN CEpHOM KHCIOTOM.

e Jlmarpamma «CocTaB BO3yXa».

*  Buneodparments! u cnaiiasl «lItuubn 6a3apb».

*  Ilonmyuenue, cobupanue 1 pacro3HaBaHHE aMMHUAKa.

*  Pa3znoxeHue GuxpomaTa aMMOHHUS.

*  BsaummopeicTBHE KOHLIECHTPUPOBAHHOM a30THOU KUCJIOTHI C MEMBIO.

* T'opeHue 4epHOTro Mmopoxa

* PasnoxeHue HMUTpaTa Kajgusi U TOpPEHHE JApeBecHOro yrosibka B HEM [ OOpasubl NpuUpoAHBIX
coequHeHui pocdopa.

* T'openue ocdopa Ha Bo3ayXe U B KUCIOPOJE.

*  Ilonyuenue Genoro pocdopa u UCTIBITAHUE €TO CBOWCTB

*  Komnekuus «O6pa3isl NpUPOAHBIX COSMHEHUH yIiaepoia

e Iloprper H. J. 3enmuuckoro. [lornonieHne akTMBUPOBAHHBIM YIJIEM PACTBOPEHHBIX BEIECTB WU

*  YCTpOMCTBO MPOTUBOrasa.

*  Mojenu MosieKys1 ME€TaHa, 3TaHa, 3TUJICHA U alleTHIICHA.

*  BzaumogeiicTBue 3THIeHa ¢ OPOMHOI BOJIOM U pacTBOPOM ME€pMaHraHaTa KaJlusl.
*  OOmue XMMHYECKHEe CBOMCTBA KMCIIOT HAa IPUMEPE YKCYCHOM KUCIIOTHI.

»  KauyecTtBeHHas peakiys Ha MHOTOATOMHbIE CIIUPTHI.

*  Komnexums «O6pa3iibl IpUPOAHBIX COCTUHEHUH KPEMHUS.



e Komnekuus crekina, KEpaMUKH, LIEMEHTA U U3JEINUN U3 HUX.

e Komnexnus npogyKiuy CUIMKaTHOW MIPOMBIIIIIEHHOCTH.

*  Bugaeodparments! u cnaiiasl «[Ipon3BOACTBO CTEKIIA U LIEMEHTA.

e  Komnexuus «IIpupogHsie coeqMHEHNST HEMETAIIOBY.

*  Buneodparments! u cnaiapl «PpakiMOHHAS NEPErOHKA KUAKOIO BO3/1yXa»

*  Buneodparmentsr u CJIali bl «[lony4yenune Bonmopona, KHCIOpOJa W
TaJIOT€HOB JIEKTPOIUTHUECKUM CIIOCOOOM.

*  Mogenu anmaparos Ui IPOU3BOACTBA CEPHON KUCIIOTBHI.

*  Mogenb KUIAIIETro Closl.

*  Mogenb KOJIOHHBI CHHTE3a aMMHUAKa.

*  Buneodparments! u cnaiiasl «I[Ipon3BoACTBO CEPHOI KHCTIOTHD.

*  Buneodparments! u cnaiigsl «I[Ipon3zBoacTBo ammuaxa.

e Komnexuus «CpIpb€ a1 NOJyUYEHUS CEPHOM KUCIOTBI».

JlaGopaTOopHBbIE OIBITHI

31. Pacnio3naBaHue rajJoreHu-MOHOB.

32. KauecTBeHHBIE PEAKIMHU HA CYIIb()AT-HOHBI.

33. KauecTBeHHas peakis Ha KATHOH aMMOHHS.

34. Xumudeckue CBOWCTBA a30THON KHCIIOTBI, KAK JJIEKTPOJIUTA.

35. KauecTBennsle peakuuu Ha Gochar-uoH.

36. ITonyuenue U CBONCTBA yrOJILHON KHCIOTHI.

37. KauecTBeHHas peakiys Ha KapOOHAT-HOH.

38. TIpomnyckanue yriekucioro ra3a 4epe3 pacTBOp CUIIMKATa HATPHS.

IIpakTuyeckue paboThl

2. W3yueHue CBOMCTB CONSIHOM KHMCIIOTHI.
3. U3syuenue CBONCTB CEPHOM KHCIOTHI.
4. TlonyyeHre aMMHaKa ¥ M3yYEHHE €TO CBOKCTB.

HOHy‘leHI/IC YTJICKUCIIOTO Ira3da U U3y4CHUC Cro CBOICTB.

MeTajLiibl H UX COeAMHEHHSA

[Tonoxenue MeraiuioB B Ilepuonnueckon cucreme xumuyeckux siemeHToB /. M. Menpaeneesa,
CTPOECHUE UX aTOMOB U KPUCTAIIIOB. MeTajuinuecKas CBsA3b U METAJUIMYECKAs KPUCTAIUNINYECKAsl PELIETKA.
dusznueckrue CBONCTBA METAJJIOB: JJIEKTPO- M TEIUIONPOBOJHOCTh, OTpaXkarolmias CIOCOOHOCTD,
MIaCTUYHOCTh. CIUTaBbl YEPHBIE U 1[BETHHIC.

MerTaibl Kak BOCCTAaHOBUTENN. DIEKTPOXUMHUUECKUH psijl HanpshkeHu. B3aumoelicTBue MeTamios ¢
HEMETaJNIaMH, OKCUJIAMH, KUCJIIOTAMH, COJISIMU. ATTFOMUHOTEPMHS.

CtpoeHrne aTOMOB M TMPOCTHIX BEIIECTB IIEJIOYHBIX METAUIOB. 3aBHCUMOCTh (PU3NYECKUX U
XUMHUYECKUX CBOMCTB IIEJIOYHBIX METAUIOB OT 3apsiioB siaep UX aroMoB. OKCHUIBI U THAPOKCHUIBI
LIEJOYHBIX METAJUIOB, X IOJy4Y€HUE, CBOWCTBA, IPUMEHEHNE. BakHEHUIIME CONM LIEJOYHBIX METAIIJIOB,
MX 3HAYEHUE B )KMBOM U HEKUBOU MPUPOJIE U B )KU3HU YEIIOBEKA.

CtpoeHue aTOMOB M TIPOCTHIX BEIIECTB IEIIOYHO3EMETBHBIX METAJIJIOB. 3aBUCUMOCTh (DU3UUYECKUX U
XMMHYECKUX CBOWCTB IIEJIOYHO3EMENBHBIX METAVIOB OT 3apsioB sAep HUX aroMoB. OKCHUIBI H
TUJIPOKCHJIBI IETOYHO3EMENBHBIX METAJNIOB, MX MOJIyYEHHE, CBOMCTBA U NTpUMEHEHHE. Baxueiime conu
mETOYHO - 3E€MENIbHBIX METAUIOB, WX 3HA4YeHHE B TPHUPOAEC M JKW3HU dUeloBeka. KapOoHaTel u
TUIPOKApOOHATHI KAJIBIIUS.

XKécTtrocTh BOMBI: BpeMeHHast U TocTostHHAsE. CriocoObl yeTpaHeHHs] BpeMeHHOM kEcTKocTH. CriocoObl
YCTpaHEeHHs] TMOCTOSTHHOM ké€cTkocTu. Monutsl. CoeavHEHHS allOMUHHUSL B MOpUpOE. XUMUUYECKUE
cBoiicTBa amroMuHUs. OCOOCHHOCTH OKCHJA M THAPOKCUAA aTIOMUHUS KaK aM(OTEPHBIX COCTUHEHHI.
Baxneitmme conu amoMuHus (XJI0puI, Cyabdar).



OcobenHocTH CTpOeHMs atoma kenesa. JKenezo B mpupoze. Bakneimme pynbl xeneza. Okcuapl 1

ruapokcubl xenesa (11) u xenesa (111). Comu xxenesa (1) u xxenesa (111). OOHapyxeHHe HOHOB KATHOHOB

JKeJie3a B pacTBOpE. 3HAUEHUE COSTMHEHUN Keme3a.

Koppo3us xumudeckast ¥ 3JIEKTpOXUMHYECKas. 3allliTa METAINIOB OT KOPPO3UH. MeTasulbl B IPUPOAE:

B CBOOOJHOM BUJIE U B BUJIe coequHeHMi. [lonsTre o metautypruu. Y€pHas u 1iBETHasI METAJUTyprusl.

[Mupomeranmyprusi, THIAPOMETAJUTYPIrHs, 3JeKTpoMmeTainyprusi. Jlomennsiii npomecc. Ilepepaborka

YyryHa B CTaJlb. DJIEKTPOJIU3 PacCIlIaBOB.

JleMoHCTpauu

0 BsaumoneiicTBre HATPHS, TUTUS U KaJIbLKs C BOLOM.

0 I'openune HaTpusi, MarHus M 5Kele3a B KUCIOPOJIE.

0 Benplmka TepMUTHOM CMECH.

0 BsaumopneiicTBrEe cMeCH ITOPOIIKOB CEPHI U JKeJe3a, IUHKA U CEPhI.
00 BzaumopeiicTBre amoOMUHMS ¢ KAUCIOTAMH, IEJIOYAMH U BOJIOM.

[ BzaumozeiicTBue xkeje3a U MEAN C XJIOPOM.

[ BsaumopeiictBue Mead ¢ KOHLIEHTPHUPOBAHHOM CEPHOM KHCIOTOM UM QA30THOM KHCIIOTOM

(pa36aBICHHOM U KOHIICHTPUPOBAHHOM ).

O OKpaCKa mIaMEHU COCAMHCHUAMMU HICIIOYHBIX MCTAJIJIOB.

0 Okpacka miamMeHu COeAMHEHUSAMH ETOYHO3EMEIBHBIX MeTauioB. [

T"amenue u3BecT BOOOM.

O Monyuenne xECTKON BOBI B3aMMOIEHCTBUEM YIJIEKKCIIONO I'a3a C U3BECTKOBOM BOJIOM.
0 Yerpanenue BpeMEHHOM )KECTKOCTH KUTITYEHUEM U IOOABKOM COJIBI.

0 Yerpanenue mocTosHHO#M KECTKOCTH JOOABKOM COJIBI.

0 MouuThl ¥ NpUHIMT UX JeHCTBHS (BHICO(DpAarMeHT).

0 KoJsuiekis pUPOIHBIX COSANHEHNH ATFOMUHUSL.

0 Buneodparments u crnaiapl « OKCH] aFOMHUHUS U €0 MOJU(DUKALIA.

O Monyuenne ampoTepHOTO THAPOKCH/IA ATFOMUHUS U UCCIIEIOBAHUE €TO CBOMCTB.

0 Komnekiust «XUMHAYECKHE UCTOYHUKH TOKAY.

O PGSYJ'ILTaTBI JJIUTCIIBHOTO OKCIICPUMCHTA II0 HU3YYCHUIO KOPPO3HWU CTAJIBHBIX 15631 (5110707 G -3

3aBUCHUMOCTH OT YCHOBI/Iﬁ IIpOLECCOB.

0 Boccranosienue meau u3 okcuaa meau (1) Bogopoaom.
0 Bumeodparments 1 craiiapl «[Ipor3BOICTBO YyryHa U CTaIM».
0 Bupmeodparments u crnaiapl «M31e1ms U3 9yryHa u CTajimy.

0 BuneodparmenTst u craiibl «[[pOM3BOICTBO aTIOMUHHS.

.Ha6ODaTODHBIC OIIBITHI

39. BzaumoneiicTeue xkenesa ¢ pactBopoMm cyibgara memu(ll).
40. TTonyueHne U3BECTKOBON BOBI U OIIBITHI C HEH.

41. Tlonyuenue rugpoxcugos xenesa(ll) u (11).

42. KauecTBEHHBIE peaKIUK Ha KaTHOHBI JKeNe3a
I[IpakTryecKue paboThl

6. IMoaydueHue KeCTKOM BOIBI M CIIOCOOBI €€ yCTPaHEHHUS.

7. PelmeHne SKCIEPUMEHTATBHBIX 3a1a4 110 TeMe «MeTaibh.



XuMHUS U OKpYsKaKOLIas cpejaa.

Crtpoenue 3eMiu: Ipo, MaHTHS, 3eMHas KOpa, UX XUMUYECKUN cocTaB. JIutochepa u e€ XuMudeckuid
coctaB. Munepanel. Pynapl. Ocagounbie mnopoabl. [lone3nbie HCKOmaemble. XHUMHYECKHI COCTaB
ruspocdepbl. XMMUYECKHI cOCTaB aTMOC]EpHI.

HcTouHnKH XUMUYECKOTO 3arpsi3HEHUS OKpYXKaromiei cpepl. [ 1o6anbHbIe 9KOIOTHYEeCKHE MPOOIEMBI
YeNIOBEYECTBA: IMAPHUKOBBIA A()(PEKT, KUCIOTHBIC JOXKIH, O30HOBBIC JBIPHL. MEXIyHApOIHOE
COTPYIHUYECTBO B OOJIACTH OXpaHbl OKPYXAIOIMICH Cpefpl OT XMMHYECKOTO 3arpsi3HEHUs. «3enéHas
XUMHUSI.

JeMouncTpannu

O Buneodparmentsl u crnaiiapl «CTpoeHre 3eMiln U €& XUMUYECKHIA cocTasy. [

Komnexkuust MUHEpaIoB M TOPHBIX TTOPOSI.
0 Komnekuus «Pyabl METAILIOBY.

O BuneodparmenTst u craiijibl «I100aIbHbIE SKOJIOTHYECKHE MTPOOIEMBI YETIOBEUECTRAY.

JlabopaTopHBIE OIBITHI

43. Uzyuenue rpanura.

O0o0menne 3HaHUH 110 XMMHH 32 KYPC OCHOBHOM IIKOJIBI.
IMoaroroBka kK OCHOBHOMY rocy/IapcTBEHHOMY IK3aMeHY.

CtpoeHune aTomMa B COOTBETCTBUU C MOJIOKEHUEM XUMHYECKOro 3eMenTa B [lepuonnueckoii cucreme.
CrpoeHue BellecTBA: XUMHUYECKas CBA3b W KPUCTAUIMYECKUE PEIIETKU. 3aBUCUMOCTb CBOWCTB
00pa30BaHHBIX 3JIEMEHTAMH IPOCTHIX BEHICCTB (METAIOB, HEMETAJUIOB, OJIATOPOJHBIX Ta30B) OT
IIOJIOKCHUA 3JIEMECHTOB B Hepnonnqecxoﬁ cucreme. Tumoorus HCOPTraHNYCCKUX BCUICCTB, ACIICHUC HUX
Ha KJIACCbl W TPYIIIBIL. HpeZ[CTaBI/ITeJII/I. HpI/IBHaKI/I N YCJIOBUSA IPOTCKAHUA XHUMHUYCCKUX peaKHHﬁ.
Tumonoruss XUMHUYECKUX peaKUUd [0 pPa3lIMYHBIM OCHOBaHMSM. Peaknuu HOHHOrO OOMEHa.
OKHCANTENEHO-BOCCTAHOBUTEILHBIC PEAKITHH.

XUMHUYECKUE CBOMCTBA MPOCTHIX BELIECTB. XapaKTEpPHbIE XUMHUECKHE CBOHCTBA COJIEOOpa3yroNux
OKCHJIOB, THPOKCHUIOB (OCHOBaHMM, KUCIIOT U aM(POTEPHBIX THIPOKCUIOB), COJEH.

YueOHO-TeMaTHUYECKHIi IJIaH

e HalMCHOBAHNE Pas/IclioB 1 Tem KomnyectBo B TOM unciie Ha npoBesieHNE
/0 | TpOrpaMMbI E?)CESOFpaMMe KoHTpOIBHBIX [pakTudeckux
pabort pabor
8 kiacc
1. Bsenenue 5
2 ATOMBI XUMHUYECKHX IJIEMEHTOB 9
3 IIpocTeie BemecTBa 7 1 1
4 CoequHeHNsT XUMUYECKUX DJIEMEHTOB 15 1 1
5 W3meHenus1, mpoucxosmue ¢ 13 1 1
BEIICCTBAMH
6 PactBopenue. PactBopsl. CBolicTBa 19 1 1
PacTBOPOB AIEKTPOIUTOB)
HWroro no pazneny 68
Pe3epBHOE Bpems
Oo11ee KOITUYECTBO YACOB TI0 MPOrpamMmme 68 4 4




HaumenoBanue paszienos (Tem) KonuuectBo B ToM uncne Ha npoBeaeHue
4acoB I10 [IpakTHueckux KoHTponbHbBIX
Iporpamme pabort pabor
9 knacc
[ToBTOpEeHNE M 000OIICHNE CBEACHUIA 11O 5
Kypcy 8 kiacca. XuMHUYECKHE PEaKIINu.
2. | XUMHUYECKHUE PEaKIH B PaCTBOpaXx. 10 1 1
3. | Hemerasuiel 1 uxX coeIMHEHUS. 26 4 1
4, | Merayulel ¥ UX COSIUHEHUS. 17 2 1
5. | Xumus 1 OKpy’Karomias cpena. 2 0 0
6. | O6oOmEeHue 3HaHU 110 XUMUU 32 KypC 8 0 1
OCHOBHOM LIKOJIBL.
[ToaroroBka x OCHOBHOMY
rocyJapcTBeHHOMY 3k3ameny (OI'9).
Hroro 68 7 4

ol
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6. YueOHO-MeTOIMUYECKOe 00ecnieyeHne Kypca XHMHU OCHOBHOI
0011e00pa30BaTeJIbHOM IKOJIbI

YMK «Xumusa. 8 knaccy

. Xumus. 8 knacc. YuyeOnoe nocodue (aBropsl O. C. I'abpuensn, U. I'. Octpoymos, C.A. Crnaakos).

. Metomuueckoe nocoobwme. 8 kiacc (aBropsl O. C. I'abpuensa, U. I'. Octpoymos, C. A. Cnaakos).

. Ilporpamma kypca xumum aias 7—9 kiaccoB o6meoOpa3oBaTenbHbIX yupexaeHuil (asroper O. C.
labpuensu, U. I'. Octpoymos, C. A. Cnaakos).

. IIpoBepouHble U KOHTPOJIbHBIE paboThL. 8 Kitacc (aBTopsl O. C. I'abpuensn, U. B. Tpuryouak).

. XuMus B TecTax, 3ajauax u ynpaxHeHusx. 8 kinacc (aBropsl O. C. I'abpuensn, . B. Tpury6uax).

. DneKkTpoHHas popma yueOHOro mocoous.

YMK «Xumusa. 9 knaccy

. Xumus. 9 knacc. YueOnoe nocodue (aBropsl O. C. I'abpuensn, U. I'. Octpoymos, C.A. CrnagkoB).

. Meroanueckoe nocodbue. 9 knacc (aBropsl O. C. 'abpuensn, U.I'. Octpoymos, C. A. Crnankos).

. Ilporpamma kypca xumum ans 7—9 kiaccoB o6meoOpa3oBaTenbHbIX yupexaeHuil (asroper O. C.
I'abpuensn, U. I'. Octpoymos, C. A. Cnagkos).

. [IpoBepouHble U KOHTPOJIbHBIE paboThL. 9 Kitacc (aBTopsl O. C. I'abpuensy, U. B. Tpuryouak).

. XuMHs B TECTaX, 3a/1auax u ynpaxaeHusx. 9 kmacc (aBropsl O.C. I'abpuensn, U. B. Tpuryouax).

. DnexkTpoHHas popma yueOHOTo Mocoous.

HNuTepHeT-pecypcenl:

. http://www.alhimik.ru. TIpencrasiens! ciaenyromnme pyoOprKH: COBETH AOUTYPUECHTY, YIUTEIIO XHMUH,
CIIpaBOYHUK (O4eHb OoJbInas MOAOOpPKA TaOMWII M CHPAaBOYHBIX MAaTEpPHANOB), BecEnas XUMH,
HOBOCTH, OJTUMITHA/IBI, KYHCTKaMepa (Macca HHTEPECHBIX HCTOPUYECKUX CBEICHUH).

. http://www.hij.ru. Xypran «XuMus 1 KU3HB» TOHATHO M 3aHMMATEIBHO pPacCKa3biBaeT 000 BCEM
HUHTEPECHOM, YTO MIPOMCXOUT B HAYKE U B MUPE, B KOTOPOM MbI KUBEM.

. http://chemistry-chemists.com/index.html. DnextponHbIit *ypHan «XHUMHUKH W XUMHS», B KOTOPOM
NPEICTaBICHO MHOXKECTBO OIBITOB MO XMMHUH, 3aHUMATEIbHOW WH(pOPMAIMH, O3BOJISIIONICH yBICUb
YYEHUKOB SKCIIEPUMEHTAIBHON YaCThIO IPEAMETA.

. http://c-books.narod.ru. BceBo3moskHas tuTepaTypa 1o XHMHUH.
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5. http://www.prosv.ru/. Tlocobust s yd4amuxcs, B TOM YHCIIE M I IOATOTOBKH K HTOTOBOM
arrectauuu (OI'D u EI'D), MeToauueckue mocoOust Ui yuuTened, HayqHO-TIONMyJsipHas JUTeparypa
10 XUMHUH.

6. http://1september.ru/. XXypHan mis yuureneit u He TOIbKO. Boiblioe KOIMYECTBO pabOT YUYCHHKOB, B
TOM YHCIIC U HCCIICI0BATEIBCKOTO XapaKkTepa.

7. http://schoolbase.ru/articles/items/ximiya. BcepoccuiiCKuii MIKOABHBIA IMOpPTal CO CCHUIKAMH Ha
o0pa3oBaTeNbHbIC CAUTHI [0 XUMUH.

8. www.periodictable.ru. COopHHK crareii o XUMHYECKMX 3JCMEHTaX,

WLTFOCTPUPOBAHHBIN 3KCIIEPUMEHTOM.

MartepuaibHO-TEXHHYECKOE o0ecrieyeHre KAONHeTa XUMUM:
Ilepeuens nadbopamoprnozo 000pyooeanus, npu 6bINOJIHEHUU RPAKMUYECKUX PADOmM NO XUMUU
3a Kypc OCHOBHOIL 00uieil WKObl.
1.060pynoBanue:

«  OoOopynoBanue uudposoii 1adoparopun «Touka poctay.
«  MukponabopaTopusi XHMHUYECKAS;

*  MPOOHPKHU CTEKIISTHHBIC;

*  KOJIOBI KOHUYECKHE;

¢ CTakaHbl CTEKJISIHHBIC Ha 50 MIT;

*  TAJOYKH CTEKJISIHHBIC;

*  TpyOKH COCTUHHTEIbHBIC: CTEKISIHHBIEC, PE3UHOBBIE;

+  MpOOKH PE3UHOBBIE;

*  CIIUPTOBKH;

+  TIpoOHpKOAEpKATEIIH;

+  IUTaTHUB JIAOOPATOPHBIN;

+  IITaTUB JJIs IPOOHUPOK;

* BOpOHKA CTEKJISIHHAS,

«  Quibtp; O CIINYKH;

« acOecToBas ceTka; 0 Iy4YHHKH.

2.PeakTuBHI:

+  KHUCIJIOTBI: COJIIHasA, CepHasi, a30THAs;

+  OIETIOYM: TUAPOKCH] HATPHUS, TUAPOKCH]T KAIBIIUS;

+ ocHoBanwus: ruapokeua meau (1), ruapoxcun sxenesa (111);

« conu: KapOOHAT Kajblus, XJIOpua Hatpus, xjmopun meau (l1), autpar cepebpa, xmopun Gapus,
KapOOHAT HATpUs, XJOPHUJ alIOMUHUS, TIEPMAHTaHAT Kalus, HUTPAT Kallks, MEIHBIA KYIopoc,
cynbdar xenesa (1), cynpdat nunka, cynepdocdar, aMmMuayHas CeIUTpa, MOYEBHHA
(kapbamu), XJIOpUA Kaus, CylIb(haT HATPUs, CHIIMKAT HATPUsl, CyJIb(aT aTFOMUHUS,

¢ MPOCTHIE BELIECTBA: YIrOJib, [IMHK, KEJI€30, ATFOMUHHI, MarHui, MeJlb, CBUHEII;

+  CJIOXKHBIE BEIIECTBA: MpaMop, caxap;

*  HWHJIUKATOPHI;

« okcuabl: Meau (1), okcun mapranma (1V);

3.0Opranuyeckue BellecTBa:

+  CONH: aneraT HaTpus, GEHOIAT HATPHS;

*  KHUCIJIOTBI: YKCYCHasl KUCJIOTa, MypaBbUHas KUCIIOTa, OJIEMHOBAs;

*  CIUPTHL: ATAHOJI, H30TIEHTHUIIOBBIH, TITUIICPUH, TIPOTIAHOIT;

«  0eH307, (heHoI; YIIeBOIbl: Kpaxmall, IIII0K03a, caxapo3a.

4 Mopenu:

« HabGopsl Mojnenelf aroMOB JUIsI COCTaBJIEGHUS IIAPOCTEP)KHEBBIX MoJeNeld Mousiekys; O
Kpucrannuueckue pemeTku cosen.

5.Y4eOHbIie MOCOOUs Ha MEYaTHONH OCHOBE:
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« Ilepuonnueckas cucreMa xumuieckux 3nemeHToB J.1.MenneneeBa;
« Tabnuma pacTBOPUMOCTH KHUCIIOT, OCHOBaHM cosieif; 0 DneKTpoXuMUYECKui psii HaNpsHKEHUH

Metasuio; 0 HaGopsl Tabnuil k ypokam. rekmponHbvle uzoanus:

1. Kommuekt mudpoBsix oOpasoBarenbHbIX pecypcoB. I'abpuensn O.C. Xumus. 8-11 k1. OO0
«dpoda» 2007.

2. DnextponHas Oubmmoreka «lIpocBemenuey. «Xumus. 8 kmacc». MynpTUMenuitHoe y4yeOHOE

mocoOue HOBOTO 00pasia.

VY4eOHoe a1exkTpoHHOE n3nanue «Xumus (8-11 knacc). Bupryansnas nabopatopusi»

1C: Penerutop. Xumus.

Camoyuutens. Xumus s Bcex — XX|. Pemrenue 3amau.

o gk w

Kommerotrepnsie npe3enranuu B opmare Ppt.

B kabuneme xumuu 06a3amenvHo 0015cHA ObIMb anmeuKa, 8 KOMOPY 6X00AMm:
XKryT KpoBOOCTaHABIMBAIOLIUHN, PE3UHOBBIM — 1 1IT.
[Ty3b1pb mist abga — 1 mT. (rUmoTepMHUYECKUi makeT — 1 1miT.).
bunT crepunbHbiid, Upokuit 7 X 14 cM — 2 1miIT.
bunt crepunphbiii 3 X 5 cM — 2 wrT.
bunt HecTepuiabHbIl — 1 mIT.
Candetku crepusbHble — 2 VII.
Bara crepunbpHas — 1 nmauka.
JlelixomnacTeipb KUpUHON 2 ¢cM — | Karymika, 5 cM — 1 kaTyika.
BbakTepunn bl TeHKOIIACThIPh pa3HbIX pa3MepoB — 20 1T.

. CiupToBoii pactBop noaa 5%-upiit — 1 ¢akoH.

. Boanblii pacTBOp aMmMuaka (HalaTeIpHbIA CUPT) B ammyinax— 1 yi.
. PactBop nmepokcuaa Bonopoaa 3%-ueiid — 1 yii.

. IlepmaHranar kanus KpucTaJuIM4eckuii — 1 ym.

. Ananerus 0,5 r B Tabnerkax — 1 ym.

. Hacroiika Basniepmanbr — 1 ym.

. Hoxxauner — 1 mr.



