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1. ITosicHuTenbHAs 3anUCKa
Pabouas mporpamma Kypca XHMMHH IJisi OCHOBHOH LIKOJbI paspaboTraHa B cooTBeTcTBUH ¢ PDenepanbHbIM
rocyaapCTBeHHBIM 00pa30BaTEIbHBIM CTaHAAPTOM 001ero oOpasoBanusi. B Hell Takke yYUTHIBAIOTCS OCHOBHBIE
ueu v noyioxenusi [IporpaMmbl pa3BUTHS U POPMUPOBAHUS YHUBEPCAIbHBIX YI€OHBIX AEHCTBUI ISl OCHOBHOTO
oOrmrero oOpa3oBaHwsI.

B cooTBeTcTBHM € 3TMMH JOKYMEHTaMH OOY4YaIOLIMECs NOJUKHBI OBJANeTh MPUEMAMH, CBSI3AHHBIMH C
OTpeneieHHeM TIOHSATHIT, OrpaHHYMBATh WX, OMHCHIBATH, XapaKTEPU30BaTh W CPaBHUBATh. Tak KaKk XUMHS —
HayKa OKCIepUMEHTajbHas, OOydYaroliuecs MAO/KHBI OBJIANETh TAKUMH IIO3HABATEJIbHBIMH Y4eOHBIMU
OeWCTBUAMH, KaK SKCIEPUMEHT, HaOJIOAeHHe, U3MEepPEeHUe, OMHUCAHKUE, MOICSIUPOBAHME, TMIIOTE3d, BbIBOA. B
IpoLIeCCe U3YUEHUs Kypca y OOYHaroIInXCs MPOIODKAIOT (POPMHUPOBATHCS YMEHHSI CTABUTDH BOIIPOCHI, OOBSICHSTD,
K1acCu(QUUUPOBATh, CPABHUBATH, OMpPEAENSATh HCTOUYHUKH HHGOPMALMH, MOJy4aTh M aHAIU3UPOBATH €€,
rOTOBUTH MH(POPMALIMOHHBIN TPOAYKT, MPE3EHTOBATH €r0 M BeCTH AUCKyccHuio. Clen0oBaTeNIbHO, A TeIbHOCTHBIN
MOAXOMl B M3YYEHHH XHUMHUH CIOCOOCTBYIOT MOCTHUKEHUIO JIMYHOCTHBIX, MPEIMETHBIX W METampeIMETHbIX
00pa3oBaTEeNbHBIX PE3YJIbTATOB.

B ocHOBY Kypca MOJI0KEHbI CIEAYIOLINE HICH:

*  MaTepuaJbHOE €ANHCTBO U B3aUMOCBSI3b OOBEKTOB U SIBICHUN MPUPOIBI,

*  BeIyIlas POJib TEOPETUUECKHX 3HAHUM il OOBSICHEHHSI M MPOrHO3MPOBAHUS XUMUYECKUX SIBJICHUIA,
OLIEHKU UX MPAKTUYECKON 3HAYHMOCTH;

*  B3aUMOCBSI3b KAUECTBEHHOW M KOJMYECTBEHHOM CTOPOH XMMHYECKUX O0BEKTOB MAaTEPHAIbHOIO MHUPA;

* pa3BUTHE XHUMHUYECKOH HAyKH U MPOU3BOACTBO XUMHUECKUX BEIIECTB M MAaTEPHANIOB IS
yIOBJIETBOPEHUST HACYIIHBIX MOTPEOHOCTEN HejoBeka U o0IIecTBa, peleHus To0aTbHbIX MPOOIeM
COBPEMEHHOCTH,

* TeHEeTHYECKas CBS3b MEKIY BEIECTBAMH.

OTH HAeU peau3yoTCs B Kypce XMMUH OCHOBHOM IIKOJIBI ITYTEM JOCTHIKEHHS CIEAYIOLINX LIeei:

» Qopmuposanue 'y y4amuxcs XUMHYECKOH KapTUHBI MHpPA, KaK OPraHUYeCKON HYacTH ero MeJOCTHOMH
€CTECTBEHHO-HAYYHON KapTUHBIL.

* Pazeumue mO3HAaBATENbHBIX WHTEPECOB, HHTEJUICKTYAIbHBIX U TBOPYECKUX CIOCOOHOCTEH y4aluxcs B
NpOLIECCe M3YYEHHUs] UMM XUMHUYECKOH HAayKU M €€ BKJaga B COBPEMEHHBIH HAay4yHO-TEXHUYECKUH MPOrpecc,
(dbopMUpOBaHHE BAKHEUINUX JIOTHUECKHUX OMepaluii MbIILIEHUs (aHAIU3, CHHTE3, 0000IeHe, KOHKPEeTH3AIHs,
CpaBHEHHE U Ip.) B IPOLIECCE MO3HAHUS CUCTEMbI BAKHENIINX MOHSATHIH, 3aKOHOB M TEOPUH O COCTaBe, CTPOSHHUU U
CBOMCTBAX XMMHUYECKHX BELIECTB.

* Bocnumanue yOeKIEHHOCTH B TOM, YTO MPUMEHEHHE MOJYYEHHBIX 3HAHUNA U YMEHUH 110 XUMUH SIBIISIETCST
OOBEKTHBHOH HEOOXONMMOCTBIO MJisi Oe30macHOi paboThl € BeIIECTBAMH M MarephajamMu B ObITY U Ha
TIPOM3BOJICTBE.

o [Ipoexmuposanue u  peaiusayus  BBITYCKHUKAMH  OCHOBHON  INKOJBI  JIMYHOMN

obpa3oBaTeNbHOMN



TPaeKTOPUH: BBIOOp Mpod st 00yueHHs B CTapIIel MKOJIe WM MPOoPecCHOHATBHOr0 00pa3oBaTeIbHOTO
YUPEKITECHUS.

* OBJ'IaI[eHI/Ie KJIIFOU€BBIMHU KOMIICTCHIIUAMU: y"Ie6HO-H03HaBaTeJ'IbeIMI/I, HH(l)OpMaLII/IOHHbIMI/I,
LHEHHOCTHO-CMBICJIOBBIMH, KOMMYHUKATHBHBIMU.

JList OCTYKEHMSI 3THX LeJiel B Kypce XUMUHU Ha CTYIEHH OCHOBHOTO 00IIero o0pa3oBaHuUs PeIlaroTCs
CIeAyLIre 3a0a4u:

*  (popMUpPYIOTCS 3HAHUS OCHOB XMMHUYECKOH HAYKU — OCHOBHBIX (DAKTOB, TIOHSITUN, X MMUYECKHUX 3aKOHOB
u TeOprI, BBIPA’KCHHBIX TOCPEACTBOM XUMHUYCCKOTI'O A3bIKaA,

* Pa3BUBarOTCA YMCHUA Ha6.]'II-O,[[aTb 1 OOBICHSIOT XUMHUYECKHE ABJICHUS, IPOUCXOOAIIUE B IPUPOIC,
7Ta00paTOPHBIX YCIOBUSX, B ObITY M HA MPOU3BOACTBE;

. npuoOPETAIOTCS CIIELHANIbHBIE YMEHHS U HABBIKU TI0 0€30MacHOMY OOpaIlEeHUI0 ¢ X UMHYECKIMHU
BELIECTBAMH, MaTepHaIaMH U IPOLIECCAMU;

*  (dopmupyercs r'yMaHHCTUYECKOE OTHOIICHHE K XMMHH KaK MPOU3BOIUTENbHON CHle 001IecTBa, C
MIOMOIIBIO KOTOPOH pemaroTces riaodanbHele MPodIeMbl 4eJI0BEUeCTBa,

*  OCYLUECTBJISIETCS MHTErPALUsl XUMUYECKON KaPTUHBI MUPA B €AUHYI0 HAYYHYIO KAPTHHY.
Pabouas nporpamma peanusyercst Ha ocHoBe Y MK coznannoro nox pykosoactsoM 'abpuensina O.C.

1. Tabpuensa O. C. Xumus. 8 kiace : yueOHUK 1utst 001eo0pasoBaTeNbHbIX opranusanuii / O. C.
Tabpuensa, U. T'. Octpoymos, C. A. Cnankos. — M.: IIpocsemienue, 2021
2. Tabpuensu O. C. Xumus. 9 knacc : yaeOHHK 111 0011e00pa3oBaTebHbIX opranusanuii / O. C.

Tabpuensa, U. T'. Octpoymos, C. A. CnaakoB. — M.: IIpocsemenue, 2021
Y4eOHUKHN COOTBETCTBYIOT PeneparbHOMY rocy1apCTBEHHOMY 00pa30BaTEIbHOMY CTAaHAAPTY.

Pexomennosansl MunuctepcTsoM npocselenus Pocculickonn @eaepanun.

[Iporpamma paspadotana B coorBercTBUU ¢ yueOHbIM ianoM MBOY COIII Ne8 m. JIsyOpaTckoro st
YPOBHsI OCHOBHOrO 0OOIIero o0pa3oBaHHs C HMCIOJIB30BAHHEM COBPEMEHHOIO OOOPYAOBAaHHS LIEHTPA
€CTeCTBEHHO-HAYYHON U TEXHOJIOTHYECKOW HarpasieHHOCTH «Touka pocta». Ha 6aze nenrpa «Touka
pocta» ofecneumBaeTcst peaidm3anms OOpPA30BATENBHBIX IMPOTPAMM  €CTECTBEHHO-HAYYHOH U
TEXHOJIOTUYECKOH  HaNpaBJIeHHOCTEH, pa3pabOTaHHBIX B COOTBETCTBUHM C  TPeOOBAHUSMHU
3aKOHOZATENBCTBA B chepe 0Opa3oBaHMs U C YIETOM pekoMeHaauuii denepanbHOro oneparopa yaeOHOro
npeaMeTa « XuMusD.

2.00mas xapakTepucTriKa yueOHOro npeaMera

B cootBercTBHU C enepanbHBIM TOCYIAPCTBEHHBIM 00Pa30BaTEIbHBIM CTAHAAPTOM

OCHOBHOTO 00111ero 00pa3oBaHus y4alquecs JOKHbBI OBJIAIETh TAKUMH MO3HABATEIbHBIMU YI€OHBIMU
NeHCTBUSIMH, KaK YMeHUe (OpMYyJTUPOBATh MPOOJIEMy U TUTIOTE3Y, CTABUTH IIeJTU U 33]]a4U, CTPOUTD TUIAHBI
JOCTHKEHUs LIeJIeH U PeLIeHUs MOCTABJAEHHbIX 3a71a4, TPOBOAUTD SKCIEPUMEHT U HA €r0 OCHOBE JI€J1aTh BBIBOIbI
Y YMO3AaKJIIOUCHHUsS, TPEACTABIIATh UX U OTCTAUBATh CBOIO TOUKY 3peHus. Kpome 3Toro, yyamuecs 1OJKHbI
OBJIAAETh TPUEMAMHU, CBSI3AHHBIMU C ONPEIAEICHUEM MMOHATUI: OTPAHUYHMBATD WX, ONHUCHIBATD, XapaKTEPU30BaTh U
cpaBHHBaTh. ClIeNOBATENILHO, MPU M3YYSHUH XUMUHU B OCHOBHOH IIIKOJIE YJaIuecs JOJKHBI OBIAACTh Y4eOHBIMU

JEWCTBUSIMU, TTO3BOJISIFOIIMMH UM JOCTHUYb IMYHOCTHBIX, MPEIMETHBIX U METAMPEIMETHBIX 00Pa30BaTEeIbHBIX
pesynbTaToB. [Ipennaraemast mporpamMma mo XMMHH PACKPBIBAET BKJIAJ yUeOHOTO peIMeTa B JOCTHIKEHUE Heiei
OCHOBHOTO 00111ero 00pa3oBaHus U OMpenesieT BaXKHEHIIINe COoepKaTeIbHbIE JIMHUN MTPEeIMETa; «BEIIECTBOY —
3HAHKE O COCTAaBE M CTPOCHUU BEIIECTB, UX CBOWCTBAX M OMOJIOTHYECKOM 3HAYEHUH,
* (XMMHYECKasl peaKkLUs» — 3HAHUE O MPEBPALLECHUSX OJHUX BEUIECTB B APYTHeE, YCIOBUAX MPOTEKAHUS TAKUX
MPEeBpaLICHU U CIOCO0ax YIPaBICHHS PEAKIUSIMHU,
* (IPUMEHEHHE BEIIECTBY» — 3HAHUE U OMBIT OE30MacHOT0 OOPAIIeHHS ¢ BeIECTBAMH, MaTepraiaMu U
npoueccamu, HeOOXOIUMBIMH B OBITY M HA TIPOU3BOJACTBE,
* (SA3BIK XMMHUHU» — ONEPUPOBAHUE CUCTEMON BAXKHENIINX XUMUUYECKUX MOHATUM, 3HAHHE XUMUYECKON



HOMEHKJIATYPBI, & TAK)KE BJIAJICHUE XUMUIECKON CHMBOJIMKOH (XMMUUECKUMH (HOPMYJIaMU U YPABHEHUSIMH ).
3. Mecto y4ueOHOro npeaMera B yacOHOM IIaHe

XuMusi B OCHOBHOH 1IKojie uzy4aercs 8 u 9 kinaccax. O0miee yucyio yueOHbIX 4acoB 3a 2 rofia o0ydeHus
cocrasisier 138,13 Hux 70 (2 1 B Henmemo) B 8 kiacce, 684 (2 yaca B Henemo) B 9 knacce. [lpennaraemsrii Kypc
XOTS1 1 HOCHUT OOIIEKYJIbTYPHBIN XapakTep U He CTABUT 3a7a4y MpoeCCHOHATBLHON MOATOTOBKH 00yHarO X A,
TeM He MeHee MO3BOJIIET UM OIPEAENUThCS ¢ BRIOOpOM Mpoduisi o0yueHust B CTapiieii Koe.

3HAYUTENBHOE MECTO B CONEPIKAHUU Kypca OTBOIUTCS XUMHUYECKOMY SKCriepuMeHTy. OH  OTKpBIBAeT
BO3MOKHOCTh (POPMUPOBATH Y YUAIIMXCS CIIEIINANIbHBIE MPEAMETHBIEC YMEHUSI:
— paboTaTh C BEIECTBAMU,
— BBITIOJHATD MMPOCTBIC XUMUYCCKUE OIBITHI,
- YUUT MIKOJIBHUKOB 6630HaCHOMy " SKOJIOTUYICCKU I'PaAaMOTHOMY O6pa]l[eHI/II'O C BCIISCCTBAMU B 6bITy 1 Ha
MIPOU3BOJICTBE.

IIporpamMmoli mpenyCMOTPEHO NPOBEAECHUE!
8 Knacc

KOHTPOJIBHBIX padoT — 4 Jaca,
npakTUIeckux padot — 7 4acos.

9 knacc

KOHTPOJIbHBIX padoT — 4 yaca,
NPaKTUYECKUX paboT — 7 4acos.

Cpoxk peanmszanuu y4eOHOM MporpamMMbl- Ba Y4€OHBIX roja

4. 1leHHOCTHBIE OPUEHTHUPHI COJACPKAHUS YUEOHOro HpEeAMETa «XHUMUS» YueOHbIi
npeaMer «XUMUs», B COMEPKaHUU KOTOPOTO TJIABHBIMH KOMITOHEHTAMH SIBJISIFOTCS HAYYHbIE 3HAHUS M HAy4YHbIE
METObI TO3HAHUS, MTO3BOJISIET MPOOYKAATh Y YHAIUXCSI SMOIIMOHAIBHO-IEHHOCTHOE OTHOIIEHHUE K U3y4aeMOMY
Marepuaiy. B pesynprare yueOHOI AeATENbHOCTH CO3AI0TCS YCIOBUS ISt HOPMUPOBAHUS CUCTEMBI LIEHHOCTEH.
IMosHaBarenpHass (yHKOMA Yy4eOHOTO mpenMera «XUMUS» 3aKII0YaeTCsl B CIMOCOOHOCTH €ro  COAep KaHHs
Pa3BHUBATH [IEHHOCTHBIE KAYECTBA Y YUAIIMXCS.

[TosHaBarebHbIE [IEHHOCTHU. OTHOINEHHE K XHMHUYECKHM 3HAHHUSIM Kak OJHOMY H3 KOMITOHEHTOB KYJIbTYPbI
YyeyioBeKa Hapsily ¢ APYTHMH €CTeCTBEHHOHAYYHBIMH 3HAHHSIMU, OKPYXKAIOIIEMYy MHPY KaK MHPY BEIIECTB U
MPOUCXOMSIINX C HUMH SIBJIGHUH, TIO3HABATENIbHOW JEATENBHOCTH (KaK TEOPEeTUYECKOW, TaKk U
SKCIEPUMEHTANIbHON) KaK HWCTOYHHUKY 3HAHUH, TMOHMMaHue. OOBEKTUBHOCTH W JOCTOBEPHOCTH 3HAHHUHI O
BEIIECTBAX U MPOUCXOSIINX C HUMH SIBJICHUSIX, CJIOKHOCTH U OECKOHEYHOCTH MPOIecca Mo3HaHus (Ha IpuMepe
UCTOPUU XUMHYECKUX OTKPBITHIA); NEHCTBUS 3aKOHOB MPUPOILI M HEOOXOAMMOCTH MX y4eTa BO BCeX cepax
NEeSITEeIbHOCTH 4eJIOBEeKA, 3HAYCHHS] XUMUYECKUX 3HAHWH Uil pelIeHus] rI00aNbHBIX MPoOJeM HeJoBeYecTBa
(9HEPreTUYEeCKOW, CHIPbEBON, MPOJOBOJBLCTBEHHOW, 3IOPOBbS W JOJTOJNETHS YEJNOBEKA, TEXHOJOTHYECKHIX
aBapuii, r1o0aNbHON AKOJOTHUHU U AP.).
Ilennoctn Tpyna u OblTa: OTHOILIEHWE K TPYIAOBOW JIEATENBHOCTH KaK €CTECTBEHHOH (u3mdeckoil u
WHTEJUICKTYaJIbHOM MOTPEOHOCTH, TPYAY KaK TBOPUYECKOH NEATETHHOCTH, MO3BOJISIONICH MTPUMEHSTh 3HAHUS HA
MPAaKTUKE, COXPAHEHHWE W TMOANEpIKaHHE COOCTBEHHOTO 3IOPOBbS M 3IOPOBBSl OKPYKAIOIIUX, B TOM YHUCIE
OpraHu3als MUTAHUS ¢ YIETOM COCTaBa U YHEPTETUYECKON LEHHOCTH MUINH, COONIOIeHNe TIPpaBui 0€30MacHOro
UCTIOJIb30BAHUST BEUIECTB (JIEKAPCTBEHHBIX TMPEMApaToB, CPEACTB OBITOBOW XUMHH, MECTHUIUAOB, TOpHOYe-
CMa304YHBbIX MaTEPUAJIOB U JIP.) B TIOBCEHEBHOM XKU3HU, OCO3HAHUE NOCTIKEHUS JIMYHOTO ycrexa B TPYIAOBOU
NESITEIbHOCTH 32 CHeT COOCTBEHHOH KOMIIETEHTHOCTH B COOTBETCTBUM C COIMAJBHBIMH CTaHAAPTaAMH H
MOCJIEAYIONTUM COLMAJIbHBIM OAOOpPEHHEeM MOCTIKEHUH HAyKH XUMHH U XHMHYECKOTO MPOU3BOACTBA IS
Pa3BUTHS COBPEMEHHOT'0 O0IIEeCTBa.
HpaBcTBeHHbBIE IIEHHOCTH: OTHOIIEHHE K cede (0co3HaHUe COOCTBEHHOTO JOCTOMHCTBA, YYBCTBO OOIIECTBEHHOTO
N0Jra, AUCIHUILUIMHUPOBAHHOCTb, YECTHOCTh M MPABAUBOCTb, MPOCTOTA U CKPOMHOCTD,
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HETEePIIMOCTb K HECHPAaBEIJIMBOCTH, MPU3HAHIE HEOOXOOMMOCTH CaMOCOBEPIICHCTBOBAHMSA), APYTHUM JIHOISM
(rymMaHu3M, B3aMIMHOE YBaXXCHHE MEXAY JIOAbMH, TOBApUIIECKas B3aUMOIIOMOINb H TPeOOBATEIBbHOCTD,
KOJUIEKTHBH3M, 3a00Ta O APYrux JOAsaX), npupoae (OepekHoe OTHOLIEHHE K ee OOraTcTBy, HETEPIHMOCTh K
HApPYLICHUSIM SKOJOTMYECKHMX HOPM U TPeOOBaHHWH, SKOJIOTMYECKH TPAMOTHOE OTHOLIEHHE K COXPaHEHHIO
ruapochepbl, aTMochepbl, MOYBbI, OHOCHEPHI, YeTOBEYECKOrO OpraHMu3Ma; OlleHKa AEHCTBUS BOMPEKU 3aKOHAM
NPUPOABI, TPUBOMALIETO K BO3HUKHOBEHHIO TIJIOOANBHBIX TpodjeM), TOHHMaHHE HEOOXOAMMOCTHU
YBOKUTEJNLHOTO OTHOIIEHUS K JOCTIXKEHUSIM OTEYEeCTBEHHOH HAyKH, HCCIENOBATENbCKON esSTeNbHOCTH
POCCUHCKUX YICHBIX-XUMHUKOB (TTATPUOTHYECKUE YyBCTBA).

KoMMyHHKaTUBHBIE LIEHHOCTH: OTHOIIEHHE K HOPMAaM si3blKa (€CTECTBEHHOTO M XMMHYECKOIO) B Pa3IMYHBIX
uctTouHukax uHpopmamuu (ureparypa, CMU, UHTepHeT u np.); MOHUMaHHE HEOOXOMMMOCTH. MPUHSATHS
Pa3JIMYHBIX CPENCTB W NPHEMOB KOMMYHHKAIMU, MOJy4YeHUs HHPOpManuu W3 Pa3JUYHbIX HCTOYHUKOB;
apryMEHTHPOBAHHOH, KPUTHUECKOH OLIEHKH MH(OPMALH, MMOJYYSHHON U3 Pa3IMYHBIX NCTOYHHUKOB, COOOIIEHUS
TOYHOW M IOCTOBEPHON MH(POPMAIIUK;, ICHOCTH, JOCTYITHOCTH, JJOTMYHOCTH B 3aBHCUMOCTH OT LIEJIH, MOJHOTHI
WJIA KPATKOCTH U3JIOKEHUsT MHPOPMALIUN;, CTPEMIIEHHSI IIOHSTH CMBICI OOPAIIIEHHOH K YeJIOBEKY peuH (yCTHOH U
NMUCbMEHHOM); BEACHUS IHMAJiora JJisl BBIABJICHHS PAa3HbIX TOUYEK 3PEHHs HAa paccMaTpUBaeMyl HMH(OPMALHIO,
BBIPAXKEHMSI JIMYHBIX OIICHOK U CYXKACHUI;, TPUHSATUS BBIBONA, KOTOpPBIA (GopMHpyeTCs B TIpoLecce
KOMMYHHKAIIHH.

DcreTnyecKre EHHOCTH: MMO3UTHBHOE YyBCTBEHHO-LIEHHOCTHOE OTHOLICHHE: K OKPYKaroeMy MUpy (Kpacora,
COBEPIIEHCTBO M TAPMOHHUS OKPY’KAIOIIEH MPUPOAbI M KOCMOCA B LIEJIOM);, MPUPOAHOMY MHUPY BELIECTB U HX
NPEBPALICHUH HE TOJIBKO C TOYKH 3PEHHs MOTPEOUTENs, a KaK K MCTOYHUKY MPEKPACHOrO, TAPMOHUYHOTO,
KPaCHUBOTO, TIOAYHHSFOIIETOCs 3aKOHOMEPHOCTSIM, MPOMOPLIMOHAIBHOTO (Ha MPUMEPe B3aUMOCBS3H CTPOCHUS U
CBOWCTB aTOMOB U BEIIECTB);, BBINOJIHEHUIO yUeOHBIX 3a/1a4 KaK K MPOLECCY, JOCTABIIOMEMY SCTETHYECKOE
yIOBOJILCTBHE (KPAacCHBOE, M3SIIIHOE PEIIeHHE WJIM JO0Ka3a- TEIbCTBO, MPOCTOTAa, B OCHOBE KOTOPOW JICXKHT
rapMOHUs);, TMOHNMaHHE HEOOXOIUMOCTH HM300pakKeHUs WCTHHBI, HAyYHBIX 3HAHWHA B YYBCTBEHHOH (opme
(Hampumep, B MPOM3BEACHHUSIX HCKYCCTBA, MOCBSIICHHBIX HAYYHBIM OTKPBITHSIM, YYEHBIM, BEIIECTBAM U HUX
NPEBPALICHHSIM).

5. JINYHOCTHBIE, METANIPEAMETHBIE U MTPEAMETHBIC PE3YJIBTATHI OCBOCHHS Kypca
XUMUH

ITo 3aBepineHUIO Kypca XUMHUU Ha 3Tare OCHOBHOTO 0011ero 0Opa3oBaHUs BHITYCKHUKH OCHOBHOH
LITKOJIbI JOJI’KHBI OBJIAAETD CICAYIOLIUMHU PE3YIbTaTaAMU:

JInyHOCTHBIE PE3YJIBTATHI:

1) oco3HaHue CBOEH 3THUYECKON MPUHAMIEKHOCTH, 3HAHNE UCTOPUH XUMHUH M BKJIAJa POCCHUICKON XUMUYECKON
HayKH{ B MUPOBYIO XUMHUIO;

2) dbopMupoBaHHE OTBETCTBEHHOTO OTHOIICHHUS K MO3HAHUIO XUMHH, TOTOBHOCTH U CIIOCOOHOCTH yHaluxcs K
CaMOPAa3BUTHIO M CaMOOOPa30BaHUIO HA OCHOBE M3YYEHHBIX (haKTOB, 3aKOHOB M TEOPUI XUMHH, OCO3HAHHOTO
BBIOOPA M OCTPOSHNE UHINBUAYAIBHONU 00Pa30BaTENIbHON TPASKTOPHH;

3) hopMupoBaHHe LIEIOCTHON €CTECTBEHHO-HAYYHOM KapTHHBI MUPA, HEOTHEMJIEMOM YaCThIO KOTOPOM SIBJISIETCS
XUMHUYECKasi KapTHHA MUPA,;

4) oBaieHNE COBPEMEHHBIM SI3bIKOM, COOTBETCTBYIOIIIMM YPOBHIO Pa3BUTHS HAYKH M OOINECTBEHHON NMPAKTUKH, B
TOM UHCJIE U XUMUUYECKHUM;

5) ocBOEHHME COLMANIBHBIX HOPM, MPABHJI MOBEACHUS, posiel U (OPM COLMATBHON KHU3HH B COLIYME, IPUPOE U
YaCTHOH JKM3HHU HA OCHOBE SKOJIOTUUECKOH KYJIBTYPBI 1 6€301acHOro oOpalieHns ¢ BEIeCTBaAMHI U MaTepHATIaMH,
6) popMHupoBaHUE KOMMYHHUKATHBHOM KOMIIETEHTHOCTH B OOLIIEHUH CO CBEPCTHUKAMHU U B3POCIBIMH B IPOLIECCE
o0pa3oBaTeNbHON, OOIIECTBEHHO TOJE3HOH, y4eOHO-MCCIEeOBATENbCKONH, TBOPYECKOH W IPyrUX BHIOB
JESATEIbHOCTH, CBSI3AHHBIX C XUMUEH.

MeTanpeaMeTHbIE PE3YJIbTATHI:
1) onpeneneHue 1eeii COOCTBEHHOr0 00yUYeHHsl, TIOCTAaHOBKA U (popMyupoBaHue 1ist ceOst HOBBIX 3aaad;
2) mIaHUpOBaHUE MyTEH MOCTHIKEHUS JKEIaeMOro pe3ysibTaTa OOy4YeHUs XUMHH KaK TeOPEeTUYECKOro, TaK U
JKCIIEPUMEHTAIILHOTO XapaKTepa;
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3) coOTHeceHue CBOMX ACHCTBUI C INIAHUPYEMbIMU PE3YJIbTATAMH, OCYLIECTBIIEHHE KOHTPOJIS CBOEH
IESITeIbHOCTH B MIPOLIECCE TOCTHIKEHUS Pe3yJIbTaTa, ONpeaesieHue crnocoOoB NeHCTBHUN MPH BBITTOJHEHUH
71a0OPaTOPHBIX U MPAKTHYECKUX PadOT B COOTBETCTBUU C MPABUIIAMH TEXHUKH O€30MaCHOCTH,

4) onpeneneHne NCTOYHUKOB XMMUYECKOH MH(OPMAIMY, TIOTyUYEeHHE U aHAIH3 €€, CO3MaHie MH(POPMALTMOHHOTO
MPOAYKTA U €ro NPe3eHTalus,

5) ucnonb30BaHNE OCHOBHBIX MHTEIUICKTYAJbHBIX OTNEPALUi: aHaM3a U CHHTE3a, CPABHEHUS U CHCTEMATH3ALHH,
0000IIeHNsT U KOHKPETH3ALMH, BBIABICHHE NPUYMHHO-CICACTBEHHBIX CBS3€H W IOCTPOECHHE JIOTHUECKOTO
PacCy’>KACHUSI U YMO3aKJIIOUeHHs1 (MHAYKTUBHOTO, AEAYKTUBHOTO U O aHAJOTHH) Ha MaTepualle €CTECTBEHHO-
HAy4YHOI'O COAEP KAHMUS,

6) yMeHHE cO37aBaTh, NMPUMEHATh W MPeoOpa3OBBIBATH 3HAKW M CHMBOJIBI, MOAEIH U CXEMBbI ISl PELICHUs
yueOHBIX U MO3HABATENbHBIX 337ad,;

7) dbopMupOBaHHE U PA3BUTHE SKOJIOTMYECKOTO MBIIIJICHHS, YMEHHE MPUMEHSTh €r0 B TIO3HABATEIbHOM,
KOMMYHHKATHBHOM, COLUAJIbHON MPAKTHKE U MPO(eCCHOHANBHON OPUEeHTALIUY,

8) reHepupoBaHue UEH U ONpEAETICHNE CPENCTB, HEOOXOIUMBIX JJISI HX PEATU3aLHH.

IIpenmeTHbIE pe3yabTaThL:

1) ymenne o0o3Ha4aTh XUMHUYECKHE 3JIEMEHTHI, HAa3bIBATh UX U XapaKTEPHU30BATb HA OCHOBE IOJIOKEHUS B
nepuonuueckon cucreme . 1. Menneneesa,

2) popMyIHpOBaHNE M3YYCHHBIX MOHSTUN: BEIECTBO, XUMHYECKHH 3JI€MEHT, aTOM, MOJIEKYJa, HOH, KaTHOH,
AHUOH, MPOCTOE U CJIOKHOE BELIECTBO, XUMHUUECKAs PeaKL s, BUJbl XHMUUECKUX PEAKLIMH U T. 11,

3) ompenenenne mo ¢GopMysiaM COCTaBa HEOPraHMYECKHMX W OPTaHHWYECKHX BEIIECTB, BAJIEHTHOCTH aTOMOB
XUMHYECKUX 3JIEMEHTOB WM CTENIEHU UX OKUCIICHUS,

4) noHnMaHue UHPOPMALIUH, KOTOPYIO HECYT XUMHUYECKUE 3HAKH, (POPMYJIBI 1 YPABHEHHS,

5) ymenne kiaccupuIMpOBaTh NMPOCThIE (METAJUIbl, HEMETAJUIBL, OJArOpONIHbIE Ta3bl) U CIOKHBIE (OMHApHBIE
COEAMHEHUS], B TOM YHCJIE M OKCH/IBI, & TAKXKe THAPOKCHIBI — KHUCIIOTBI, OCHOBAHMS, aM(OTEPHBIE THAPOKCHIBI
— ¥ COJIH) BEIECTBA,

6) hopMyJIUPOBaHKE TEPUOAMYECKOTO 3aKOHA, OOBSICHEHHE CTPYKTYpPhl W HH(OPMALMH, KOTOPYK) HECET
NepUOINYEeCKasl cucTeMa XxUMu4deckux 3yeMeHtoB [ 1. Menneneesa, packpeiTue 3HaAUYE€HU NEPUOIUYECKOTO
3aKOHA,

7) yMEHHE XapakTepU30BaTh CTPOCHHE BELIECTBA — BHUIBl XUMHUYECKHUX CBSI3€H M THIBl KPUCTAJUTMYECKHX
PEIIETOK;

8) onmmcaHue CTPOSHUsI ATOMOB XUMHUYECKUX 3JIEMEHTOB C MOPSAKOBBIMH HOMepamu 1—20 u 26, otobpaxeHnune
UX C IIOMOILBK) CXEM,

9) cocrasnenne GOpMyJ OKCUAOB XMMUYECKUX 3JIEMEHTOB U COOTBETCTBYIOIIMX UM I'MIPOKCHIOB;

10) HarmcaHue CTPYKTYPHBIX (POPMYJT MOJIEKYJIIPHBIX COSAMHEHUH 1 (POPMYJIbHBIX €AMHHUL] NOHHBIX COSTUHEHUIN
0 BaJICHTHOCTH, CTENEHN OKUCJICHUS UJIH 3aPsily HOHOB;

11) ymenue popMynupoBaTh OCHOBHBIE 3aKOHBI XUMUH: TIOCTOSTHCTBA COCTAaBA BELIECTB MOJIEKYJIIPHOTO
CTPOEHHUS], COXPAHEHHs MacChl BEIECTB, 3aKOH ABOrajpo;

12) ymenue GOpMyIHPOBATH OCHOBHBIE MOJOKEHUST aTOMHO-MOJIEKYJISIPHOTO YUEHHSI U TEOPUN
3JEKTPONIMTHYECKON JUCCOLUALINY,

13) onpeneneHye NpU3HAKOB, YCIOBUH MPOTEKAHUS U MPEKPALLICHNS XUMHUYECKUX PEAKLINT;

14) cocraBneHne MOJEKYJSIPHBIX YPaBHEHUH XMMHYECKHUX PEAKLUH, MOATBEPKOAOIINX OOIIHE XMMHUYECKHE
CBONCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKUX BEIECTB U OTPAKAIOLINX CBA3U MEXKAY KJIaCCAMH COCIUHEHHUI,
15) cocraBneHne ypaBHEHUH peakIUil ¢ y4aCTHEM 3JIEKTPOIUTOB TAK)KE B HOHHOH (popme;

16) onpeneneHne MO XUMUYECKUM YPABHEHUSM MPUHAIJICIKHOCTH PEAKLINIA K ONPENeIEéHHOMY TUITY WJIH BUAY,
17) cocraBneHne ypaBHEHUH OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMI C MOMOIIBI METOAA 3JIEKTPOHHOTO
Oananca;

18) mprMeHeHNe TOHATHI «OKHCICHHE» M «BOCCTAHOBIIEHHE» MU XapaKTEPUCTHKH XHUMUYECKHX CBOWMCTB
BELLECTB;

19) onpenenenne ¢ MOMOINBIO KaYECTBEHHBIX PEAKUUH XJIOPHUI-, cyibdar- U KapOOHAT-aHUOHOB M KaTHOHA
aMMOHUS B PaCTBODE,

20) oObsiICHEHHE BITUSHUS PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XUMHUYECKUX PEAKIINH;

21) yMeHHe XapaKTepH30BaTh MOJOKEHNE METAIJIOB U HEMETAJIJIOB B IIEPUOANUYECKOI CHCTEME 3JIEMEHTOB,
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CTPOEHHE UX aTOMOB M KPUCTAJUIOB, 001ie GU3ndeckne 1 XUMHUIECKHE CBONCTBA;

22) obpsicHeHne MHOTO00pa3Hst MPOCTHIX BEIIECTB SIBJICHUEM aJUIOTPOITUH C YKa3aHHEM €€ IPUIHH;

23) yCTaHOBJIEHHE PAa3IMYUI THAPO-, MUPO- U SJIEKTPOMETALTYPTUH U WILTFOCTPUPOBAHHE 3THX PA3IMIHIA
NPUMEPaMH MPOMBILUIEHHBIX CIIOCOOOB MOJYYEHHUS] METAJIJIOB;

24) ymeHne naBath o0IIyr0 xapaktepuctuky sneMeHToB I, I, VIIA rpynm, a Takke BOIOpPOAa, KUCIOPOAa, a30Ta,
ceprl, (ocdopa, yriepona, KpeMHUs U OOpPA30BAHHBIX MMH TPOCTBHIX BEIIECTB U BAKHEHININX COENMHEHUI
(cTpoeHHe, HAXOXKACHNUE B IPUPOJIE, MTONyUeHHE, (PU3NIECKHE 1 XUMHUYECKHE CBOMCTBA, TPIMEHEHUE);

25) yMeHHUe ONHChIBATH KOPPO3HIO METAJUIOB M CIIOCOOBI 3aIUTHI OT HEE;

26) yMeHHE TPOU3BOANTHD XUMHUECKHE PACUYEThI C HCIMOJB30BAHMEM IOHSITUH «MaccoBasi NOJSI BELIECTBA B
CMECH», KKOJIMUECTBO BEIECTBA», «MOJSIPHBIA 00BEM» 110 (PopMysIaM B ypaBHEHHSIM PEaKLINL;

27) onucaHue CBONCTB U MPAKTUYECKOTO 3HAYSHHSI N3yUE€HHBIX OPTaHUYECKHUX BEIECTB;

28) BeINOJIHEHNE O003HAYEHHBIX B MPOrpaMMe 3KCIIEPHMEHTOB, PACIIO3HABAHHE HEOPTaHWYECKUX BEIIECTB IO
COOTBETCTBYIOIIUM IIPU3HAKAM,

29) cobmoaeHye npaBuil 0e30nmacHoO paboThl B XUMUYECKOM KabuHeTe (1abopaTopun).

Cucrema OLEHKH:
1. Ouenka yctHoro orsera OT™meTKa «5»:
- OTBET MOJIHBIA U NPABUJIbHBINA HA OCHOBAHUH U3yYE€HHBIX TEOPUH;
- MaTepHUaJl U3JIOKEH B ONPEAEICHHON JIOTHUECKON MMOCIEeI0BATEIbHOCTH, JINTEPATYPHBIM SI3bIKOM,

- OTBET CaMOCTOSITENIbHBIN.
OtmeTka «4»;
- OTBET MOJIHBIA U NPAaBUJIbHBINA HA CHOBAHUH U3YYEHHBIX TEOPHIL,
- MaTepHaJI U3JIOKEH B ONPENEICHHON JOrMYE€CKON MOCIEeI0BATEIbHOCTH, IIPU TOM JONYIIEHBI BE-TPU
HECYIIECTBEHHbIE OIINOKH, UCTIPABJICHHBIE MO TPEOOBAHHIO YUUTEIIS.
OtmeTtka «3»:
- OTBET MOJIHBIH, HO P 3TOM JOMYIIEHA CYILIECTBEHHAsI OLIMOKA MITH OTBET HETIONHBIN, HECBSA3HBIM.
OtmeTtka «2»:
- IIpH OTBETE OOHAPY)KEHO HEMMOHNMAHUE yUaIUMCsi OCHOBHOTO COZIEpIKaHHs y4eOHOro MaTepHaa Win
JOIYILIEHBI CYIECTBEHHBIE OITUOKH, KOTOPBIE YUAIIUNCS HE MOJKET UCIPABUTD MPU HABOMSLINX
BOIPOCAX YUUTENS, OTCYTCTBHE OTBETA.

2. OLeHKa SKCIIePUMEHTAIBHBIX YMEHUH

OneHka CTaBUTCS] HA OCHOBAaHMM HAOJIONIEHHS 33 YHALTMMHUCS M MICBMEHHOTO OT4UeTa 32 paboTy.
OtMmetka «5»:
- paboTa BBINMOJIHEHA MTOJIHOCTHIO U MPABHIIBHO, ClIEIaHbl TPABUIIbHBIE HAOIFOCHNS U BBIBOBI,
- DKCIIEPUMEHT OCYINECTBJICH MO IUIAHY C yYE€TOM TEXHUKH O€30MacHOCTH W TpaBUi PadoTHl C
BEIIIECTBAMH U O0OPYIOBaAHUEM;
- IPOSIBJIEHBI OPTAaHU3AMOHHO - TPYIOBBIE YMEHHS, MOJAECPIKUBAIOTCS
yricToTa pabodero MecTa 1 nmopsaok (Ha CTose, SKOHOMHO HCTIONB3YIOTCS PEAKTHBHI).
OtMmetka «4»:

- paboTa BbINOJIHEHA MTPABHIIBHO, CIENAHbI PABUIIbHbIE HAOMFOACHUS 1 BBIBOJBI, HO IIPU 3TOM
SKCIIEPUMEHT MPOBEAEH HE MOJIHOCTHIO WK TOMYIIEeHbI HECYIECTBEHHBIE OIINOKHU B padoTe ¢
BEIIIECTBAMH U O0OPYIOBAHUEM.

Otmetka «3»:
- paboTa BBINOJIHEHA MTPABHJIBHO HE MEHEe YeM HAIOJOBHUHY HJIM IOMYLIeHA CYIIeCTBEHHAst OIHOKA B
XOJIe PKCIIEPUMEHTa B OOBsICHEHHUH, B OopMIIeHHH PabOThI, B COOIOICHUN TIPABIIT TEXHUKH
6e3omacHocTH Ha paboTe ¢ BelecTBaMu 1 000pyIOBaHUEM, KOTOPask UCIIPABIIACTCS 1O TPeOOBAHMIO
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YUUTEJIS.
OtMmetka «2:

- nonyuieHsl 1Be (u Ooyiee) CyIIECTBEHHbIE OIMIMOKM B XOJE. SKCIEPUMEHTA, B OOBSICHEHUH, B
oopmiieHun paboThI, B COOMIOACHUH MPABII TEXHUKU Oe30macHOCTH Tpu padoTe ¢ BeIecTBaMu U
o0opynoBaHUEM, KOTOPBIE YYAIIUACS HE MOKET HCIPABUTD HAKE MO TPEOOBAHUIO YUUTEIIS,

- paboTa He BBITIOJHEHA, YV YYAIIerocs OTCYTCTBYET SKCIIEPUMEHTAIIbHBIE YMEHHSI.

3. Ouenka yMmeHui pelaTte pacueTHble 3a71auu OTMeTka «5»:
- B JIOTUYECKOM PacCyKIeHUH " pelIeHnn HET OIUOOK, 3aaa4a
peleHa
paIMOHATIBHBIM CIIOCOOOM;
OtMmetka «4»:
- B JIOTHYECKOM PaCCYKACHUH U PEIIESHUS HET CYIECTBEHHBIX OTUOOK, HO 3a/1a4a perieHa
HEPALMOHAIBHBIM CIIOCOOOM, WJTH JOMYIIEHO He 0oJiee NBYX HECYIEeCTBEHHBIX OIIHOOK.
Otmetka «3»:
- B JIOTHUECKOM PaCCYKACHUH HET CYLIECTBEHHBIX OIIMOOK, HO IOMYIIEHa CYIIECTBeHHAs OIIMOKa
B MaTeMaTUYECKUX pacyeTax.
OtMmetka «2:
- IMEeTCs CYIIECTBEHHBIC OIUOKU B JIOTHYECKOM PACCYKISCHUH U B PEIICHUMU,
- OTCYTCTBUE OTBETA Ha 3a/IaHUE.
4. OrneHKa MUCbMEHHBIX KOHTPOJIBHBIX paboT OTMmeTKa «5»:
- OTBET IMOJIHBIN U MPABWIbHBIN, BO3MOJKHA HECYIIECTBEHHAS OLITHOKA.
OtMmetka «4»:
- OTBET HETIOJHBIN UJIH JOMYIIEHO He 0ojiee IBYX HECYIECTBEHHBIX OIIHOOK.
Otmetka «3»:
- paboTa BBIMOJTHEHA HE MEHEe YeM HAIOJIOBHHY, TOMYIIEHA OJTHA CYLIECTBEHHAs OITUOKA U MPH STOM
JBE-TPHU HECYLIECTBEHHBIC.
OtMmetka «2:
- paboTa BBIMOTHEHA MEHBIIIE YeM HAIOJOBUHY HITH COIEPKUT HECKOJBKO CYLIECTBEHHBIX OIIMOOK;
- paboTa He BBIMIOJIHEHA.

IIpu onieHKe BBITOJHEHHUS MUCbMEHHONW KOHTPOJIBHOM paboThl HEOOXOAMMO YUUTHIBATH TPEOOBAHMS
ennHOTO opdorpadhuIecKoro peknma

5. O1teHka TeCTOBBIX padoT

TecTel, cocTOAIINE U3 MSTH BOIMPOCOB MOXKHO MCITOJIB30BATh MOCIIE U3YUEHUS KAKIOro Marepruaia (Ypoka).
Tect 3 10-15 BONpOCOB UCTIONB3YETCs AJIs Iepruoandeckoro KouTposst. Tect u3 20-30 BOMpOCOB HEOOXOAUMO
HCIIONB30BATh AJIs1 UTOTOBOIO KOHTPOJIs. 1Ipy oLleHnBaHUM UCTIONB3yeTCA CAEAYIOIIast IKaNa:

JI1s1 TecTa U3 5 BOIIPOCOB

* HET OLIMOOK — OIIEHKA «5»;
* OJIHA OIIMOKA — OIIEHKa«4»;
* NIB€ OLIUOKH — OLIEHKa«3»;

* TPH OIIUOKH — OLIEHKA«2.

Jns tecta u3 30 BOOPOCOB:
* 25-30 npaBUJIbHBIX OTBETOB — OTMETKA «5»;

* 19-24 nmpaBUNBHBIX OTBETOB — OTMETKA «4»;



* 13-18 npaBUIbHBIX OTBETOB — OTMETKA «3Y;

* MeHbLIE 12 MpaBUJIbHBIX OTBETOB — OTMETKA «2).
OLieHKa BBITIOJIHEHUSI TECTOBBIX 3aIaHUM:

* Ormerka «5»: ydamuiics BBIIIOJHUI TECTOBbIE 3aaaHus Ha 85 - 100%.
* OrtmMerka «4»: yyammiics BBIIIOJHUI TECTOBBIE 3a7jaHus Ha 65 - 84%.
* Ormerka «3»: yyalmiics BbIIIOJHUI TECTOBbIE 3aAaHus Ha 49 - 64%.

* OrMerka «2»: ydamuiics BBIIIOJHUJ TECTOBbIE 331aHUsI MeHee ueM Ha 49%.

KoHTponbHO-N3MepHUTENbHBIE MaTEPHAIbI IPEAHA3HAYECHBI [IJI TPOBEPKH YPOBHSI yCBOEHHs y4eOHOTO
MarepHaja Ha OCHOBaHMU OOPa30BaTENIbHOTO MUHHUMyMa CONIEpKaHUsl 0Opa3oBaHMs U TPeOOBAHUI K yPOBHIO
MOJATOTOBKU BBITYCKHUKOB IIKOJ. OHM COCTaBjieHbl HA OCHOBE MHOTIOJIETHEH MeNarornyeckoil MpakTHKU C
YUETOM Pa3JINYHBIX METONUYECKUX Pa3padOTOK.

ITo Bcem rnaBaM Kypca U UX pasfesaM NpeajaraeTcs TEKyIUi U TEeMaTHUYE€CKUN KOHTPOJIb 3HAHUI U YMEHUN B
(opMe XUMHIECKUX AUKTAHTOB M TECTOB, CAMOCTOSITEIIBHBIX U KOHTPOJBHBIX PadoT. 3amaHust 0OOMX BapHAHTOB
paboT CXOIHBI MO CONEPIKAHMIO U XaPAKTEPY BBIMTOJHIEMbIX yUEOHBIX NEHCTBHI.

s opranuzanmy 3¢ eKTUBHON paboThl BCEro Kiacca ¢ y4eTOM HHANBHIYAJIbHBIX COCOOHOCTEN KaXKIOro
ydamerocs B psife padoT, BXOASIIUX B TOCOOUE, MPEACTABICHBI 3aJaHUs PA3JIMYHBIX YPOBHEH CIIOKHOCTH.

He3amMeHNMBIM OMOITHUKOM TI€Jarora B KOHTPOJIE 3HAHUN SIBIISIIOTCS 3a1aHust B popme Tecta. X MOXKHO
UCTIONB30BATh HA PAa3HBIX 3Tanax y4eOHOro mpouecca;

* IIPU U3yYEHUU HOBOI'O MaTepuana,

* Ha 3TaIe 3aKPeIUICeHNs U3Y4YEHHOIO MaTepHala,;

* Ha ypokax 0000IIAOIIEro MOBTOPEHUS,

* IIPU TEKYyIIeM U TEMaTHYECKOM KOHTPOJIE 3HAHUH, YMEHHUI U HABBIKOB YUaIlUXCS,

* TP MOATOTOBKE YYAIUXCS K 5K3aMEHaM KakK B YCTHOM, Tak M B TUCbMEHHOH popme, ocobeHHO B popme

EI'D.

Jnst kaxxaoW TeMBl U €€ pa3ziesioB MPEIJIOKEHbl TECTOBBIE 3aJaHUsl Pa3HOTO YPOBHS CIOXKHOCTH B ABYX
BAapUaHTaX, paccyuTaHHble Ha 15—35 MMH wnM Ha Uenblid ypok. [[ns BBICTaBI€HUs OLEHKU NpPEAJaraercs
HCIIOJIb30BATh CIEAYIOIIYO MPOLEHTHYIO IIKaIY:

35% BBLINMOIHEHHBIX 3aJaHUI — OLIEHKA «2%»;

36—61 % — oneHka «3»;

62—85% — ouenka «4»;

86—100% — onieHka «5». B 3aBUCUMOCTH OT pe3yJIbTATOB BBITIOJHEHUS PaOOThI YUUTETh MOKET
BHOCHTD B IIPEJIOKEHHYIO CUCTEMY OLIEHUBAHUSI KOPPEKTUBBI, TOCKOJIbKY OCHOBHAs Li€JIb KOHTPOJIS B
TAHHOM CJIy4ae — HE COOCTBEHHO BBICTABJIICHHE OLICHKH, a ONPENeIeHNe YPOBHS YCBOCHHUS YUAILIMMUCS
y4e0HOro MaTepuaja U HarlpaBeHU! JabHeHer paboThl HA/l MOBBIIIEHHEM KaueCTBa 3HAHUN

3ananue non uudpoit 1 ouennBaercs 3 Gamnamu;, mon uudpoi 2 — 5 Sammamu; nox uudpoi 3-8 damramu.
3anmaHust, OTMEUYEHHBIE *, — IJIsl UHANBHUIYAJIbHOTO BBITIOJHEHMUSI.

Ecnu He yka3aHO MHOE, KaXAblil OTBET YaCTeH OLICHUBAETCS:

* yactu A — 2 Gannamuy;

» yactu B — 4 Oannamu;

* gactu C - 6 anmmamu.

OnHako He Bce ydalnuecs MPUCTYTIAIOT K 3amanusaM dacti C 1 TeM 0oJiee BBITIONHSIOT UX MOJHOCTHIO0. UToOBI
MIOBBICHTb TOJIOXKUTEIBHYI0 MOTHBALIMIO K BBINOJHEHUIO 3amaHuil dacTh C, y4yuTenb MOXeT OOBSBUTH O
BBICTABJIEHUU IO pe3yJbTaTaM TecTa ABYX OLIEHOK: IepBoi — 3a yactu A u B, a Bropoit — 3a yacte C — ¢
HCIIOJIb30BAHUEM NMPOLEHTHON IIKAJIbI OLICHKU 3HAHUM.

Bompocs! 11t Bcex BUIOB KOHTPOJISI 3HAHUH COCTABJICHBI TAKUM 00pa3oM, YTOOBI MEAAaror ¢ UX IMOMOLIBIO
MOT BBIIBUTBH 3HAHHS yUAIIHUXCs IO BCEM Y3JIOBBIM BOIMPOCAM IJIaBBI M pa3zieia Kak Ha 0a30BOM YypOBHe, Ine
HEOOXOIMMO TOJIBKO BOCIPOHM3BENECHUE yUeOHOro MaTepuaa, Tak U Ha YCJIOXKHEHHOM YPOBHE, T1e Tpedyercs
yYMEHUE aHAJIM3UPOBATh U CPABHUBATDH JAHHBIE, IPUMEHSISI TBOPYECKHE CIIOCOOHOCTH.

Bce oOyuarommme BUIbI KOHTPOJIS MPEATIONATa0T KOJUIEKTHBHYIO IESITEIbHOCTD YYaIUXCsl TUOO B Mape,
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100 B IPYIINE U CAMOIIPOBEPKY.
IIpn moAroToBke K KOHTPOJBHBIM paboTaM HeoOXomuMo oOpaTHTh BHUMAaHUE Ha 3a/aHUS YPOKOB

o0obmaromero nmosropeHus. B 3ToM ciyuae yuamuecss B COOTBETCTBUH CO CBOMMH CITIOCOOHOCTSIMU OIPEAETISIIOT

st ceOst 3a1aHNs, KOTOPBIE MOTYT BBITTOJHHTb.
PacuerHble 3ama4uM pa3aMYHBIX TUIIOB U YPOBHEH CIIOXKHOCTH MPEICTABJICHBI B TOCOOMHU OJIOKaMH, a TaKXKe

BKJIFOYCHBI B PA3HBIC BUIBI KOHTPOJIA 3HAHWH. YUuTeJIb MOKET MO JKEJIAHUIO BKJIFOYUATh MX KaK JOIIOJITHUTCJIBHOC
3a1aHHUEC B JI000i1 BUJ KOHTPOJIA WIHN MNpEAaratb ydalluMcs OTACIIBHBIC CAMOCTOATCIIbHBIC pa6OTbI o PEUICHUIO

nOAOOHBIX 3a0a4.

[IpoBeneHre XUMHUYECKOTO TUKTaHTa 3aManuss Uisi  OOOMX  BAapUAHTOB  KPAaTKO  3alUCHIBAIOTCS
Ha JIMIEBOW CTOPOHE JIOCKM WM  Ha KOJOTPAaHCIApaHTE, OTBEThI HA BOMPOCHI JKeJaTeIbHO HAMUCATh
Ha 00pPaTHOH CTOPOHE MOCKHU WM TaKXKe Ha KOAOTPAHCIapaHTe. YUHUTEb 3a4UTHIBACT COEPKAHIE BOMIPOCa,
yUalIuecs 3ariUChIBAIOT OTBET B TeTpansx. [10 OKOHUaHWH AUKTAHTA TPOBOIUTCS CAMOIMPOBEPKA:
* omuOOK HET — OILIEHKA «5»;
* nomymeHbl 1—2 omubku — «4»;
* MOMyIneHbl 3 omudK — «3». B 3aBUCHMOCTH OT CTEMEHH MOATOTOBIEHHOCTH YUYAIUXCsl yIUTENh MOXKET

U3MEHUTb KPUTEPUIl OLIEHKU
padoT B MOJB3Yy YUCHHKA.
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CoaepxkaHue y1eOHOro npeamera
Xumus 8 kaace

(70 yacos, 2 yaca B HeJ1eJ110)
HauanbHble OHATHS U 3aKOHBI XuMuK (21 Hac)

Tena u BemectBa. CBOHCTBa BelIeCTB. JTaJOHHbIE (U3NUYECKHE CBOHCTBAa BeIIeCTB. MaTepuanbl U
MarepuajoBefeHne. Poib XUMHUU B JKM3HH COBpeMEHHOro obmecrsa. OTHouleHne oOIIecTBa K XHMHUH!
xemoumsa u xemopoous.

Mertone! m3ydenuss xumun. Habmonenue. Dkcnepument. Mopenuposanne. Monenu MaTepuaibHbIE U
3HAKOBBIE UJIM CUMBOJIbHBIE.

I'aser. JKunkoctu. Teépaple BemiecTsa. B3auMHble nepexonpl MeXAYy arperaTHbIMU COCTOSTHUSIMU
BEIleCTBA. BO3TOHKA (cyOnmumanwmsi) u naecyOnmumaiusi, KOHOEHCAIUsS W HUCMApeHHue, KPUCTATH3ALUS U
JIaBJICHUE.

®duznyeckue sBieHusa. YucTele BellecTBa U cMecH. I'OMoreHHble U rereporeHHele cmecu. Cmecu
razoo0pasusle, *kuakue 1 TeEpabpie. CriocoObl pa3neneHns cMeceil: meperonka, Wiu AUCTHIUIALNS, OTCTAuBaHHE,
bunbTpOBaHNE, KPUCTAJUIM3ALMS WIM BbIMapuBaHue. Xpomatorpadus. IlpumeHeHne >THX CcrmocobOB B
71a00paTOPHOI MPaKTHKE, Ha MTPOU3BOJICTBE U B OBITY.

XuMH4ecKue 3JeMeHTbl. ATOMBI U MOJIEKYJIbL. IIpocThie 1 coskHbIe BelecTBa. AJJIOTPOIUS Ha IpuMepe
kuciaopoga. OCHOBHbIE TOJIOKEHUS aTOMHO - MOJieKyJsspHOro yueHus.. MoHel. BelecTBa MoJekynsspHOro u
HEMOJIEKYJIIPHOTO CTPOEHHSI.

3Haku (CHMMBOJIBI) XUMHYECKHUX OJJIEMEHTOB. MHpopMmanms, KOTOPYHO HECYT 3HAKH XHMHUYECKHX
3JIEMEHTOB. DTHUMOJIOTYsl Ha3BAaHUH HEKOTOPBIX XUMHUYECKUX 3JIeMeHTOB. [lepronnyeckast Tabauna XMMHUIECKHX
sneMeHTOB JI. . Menneneesa: KOPOTKONEPUOAHBIM W AJIMHHONEPUOAHBINA BapuaHThl. Ilepuoael u rpymnmsel.
I'maBHast u moOouHas moarpymnel, Win A- u b-rpynnel. OTHOCHTENbHAS aTOMHASI Macca.

Xumuueckue popmynbel. Manexcer 1 ko3 puumnenTel. OTHOCHUTENBHAST MOJIEKYJIsIpHAs Macca. MaccoBast
JOJIsT XAMHYECKOTO 3JIEMEeHTa B coennnHeHnH. MHpopmMarus, KOTOpyo HECYT XUMHUYECKHe (HOpMyJIbL.

BanentHocts. CTpykTypHble (GopMyJbl. XUMHUYECKHE 3JIEMEHThI C TIOCTOSHHOW W TIEPEeMEHHOM
BAJICHTHOCTBIO. BbIBOA (popmyinbl coenmHeHuss mo BajneHTHOCTH. OmnpeneneHue BaJeHTHOCTH XUMHYECKOTO
sneMeHTa mo ¢opmyne BemecrBa. CocTaBieHHe HAa3BaHUH COEOUHEHUH, COCTOSIINX M3 ABYX XHMHYECKUX
3JIEMEHTOB, 110 BaJIEHTHOCTH. 3aKOH MOCTOSIHCTBA COCTABA BELIECTB.

XuMmudeckue peakuuu. PeareHTel U NpOAyKThI peakiuu. lIpu3Hakyn XUMHYECKUX peakuil. Y CI0BUs UX
MPOTEKaHUs U IpeKpalieHus. Peakuuy ropeHus. JK30TepMUYeCKHe U SHAOTEPMUYECKHE PEAKLIUH.

3aKOH COXpaHEHHsl Macchl BelllecTB. XUMudeckue ypaBHeHUs. CoOCTaBjeHHE XUMUYECKUX YpaBHEHM.
HHupopmanyst, KOTOPYIO HECET XUMHUECKOE YPaBHEHHE.

Knaccudukauns XUMUYECKHUX PeaKkLUi 110 COCTaBY U YHCIY PEAreHTOB U MPOAYKTOB. THITBI XUMHYECKIX
peakuuii. Peakuny coenrHEHUs, pa3ioKeHus, 3aMelieHns 1 ooMena. Karanmsarops! u kaTanus.

JeMoHCcTpauuu
*  Konneknust MaTepuajgoB U U3AEIHNA U3 HUX.
* Mogenu, UCMONB3yeMble Ha YPOKax (PU3UKH, OHMOIOTUU U reorpadpum.

*  OOBEMHBIE U MAPOCTEPKHEBBIC MOAEIU HEKOTOPBIX XUMUYECKUX BEIIECTB.
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*  Mogenu KpUCTaIINYECKUX PELIETOK.

»  Cobupanue mpubopa I NOMYUYEHUS T'a3a U POBEPKA €ro Ha FrepMETHIHOCTb.

» Bosronka cyxoro Jibaa, fona uian HadranuHa.

* ArperaTHble COCTOSIHUSI BOJIBI.

* Paznenenue AByX HECMELIUBAOIIMNXCS KUAKOCTEN C MOMOILBIO AETUTEIbHON BOPOHKH.

« Jluctunarop u ero padbora.

* VYcranoBka 1 GunbTpoBaHus u e€ padbora.

* VCcTaHOBKa I BhIApUBAHMS 1 €€ padorTa.

*  Komnekuus ObITOBBIX TPHOOPOB It GUIBTPOBAHUS BO3AYXA.

» Pasznmenenue xpacsiero BemecTna (oMacrepa ¢ MOMOIIBI OyMaskHONH XpoMaTorpadpuu.

*  Mopnenu aoTPONHBIX MOAU(DHUKAIINH YIIepoaa U Cephl.

* Ilonyuenue o30Ha.

« Tloprpers M. S. Bepuennyca u JI. 1. Menneneesa.

* KopoTkonepuoaHsblil U JIMHHONEPUOAHBIN BapuaHThl I lepuoanueckoii cucremsr /1. M.
Menneneesa

» KoHcTpyupoBaHue 1apOCTEpKHEBBIX MOJENIEeH MOJIEKYI.

* Annapar Kunna.

* Paznoxxenne OmxpomaTa aMMOHUSI.

* T'openue cepbl 1 MarHUEBOM JICHTHL

» Tloptperst M. B. Jlomonocosa u A. JI. JlaByasbe.

*  OnpIThL WLTIOCTPUPYIOLINE 3aKOH COXPAHEHUsI MACChl BELLECTB.

» Topenune pocdopa, pacTBOpeHHE IPOAYKTA TOPEHHSI B BOAE U UCCIIEIOBAHIE NIOJIYYEHHOTO PacTBOPa
JIAKMYCOM .

* BszaumopelicTBue CONSTHON KMCJIOTBI C LIMHKOM.

» Tlonyuenne runpokcuna menu(Il) u ero pasnoskeHue Mpu HArpeBaHUH.

JlabopaTopHbIe OMBITHI

O3HakoMIleHHe ¢ KoJuleKLnel 1abopaToOpHOH MOCYAbL.

IIpoBepka nmpudopa st MOTyueHHs! ra30B Ha Te€PMETUYHOCTD.

O3HakOMJICHHE ¢ MUHEpaJlaMu, 00pa3yIOLIUMHU TPAHHUT.

IIpurorosneHue rereporeHHON CMeECH MOPOLIKOB CEePhI U JKeJie3a U UX pas3felieHue.

BsanmopeiicTBre pacTBOPOB XJIOPHIOB U HOAHMIOB KAJIUsI C PACTBOPOM HHUTparta cepebdpa.

[Tonyuenne runpokcuaa menu(ll) u ero B3anMoneNHCTBHE C CEPHON KHUCIOTOH.

BzaumopelicTBue pacTBopa COabl C KUCIOTOM.

IIpoBepka 3aKkOHA COXPaHEHUs MAaCChl BEIIECTB HA MTPUMEPE B3AUMOACHCTBUS IENOYN U KUCIIOTHI.

B S BRSNS

IIpoBepka 3aKOHA COXpaHEHHsI MacChl BELIECTB HA MPUMEPE B3AaMMOAEHUCTBHS IENTOYH 1 COJTH JKee3a
I1D).
10. Pa3jioxeHne mepokcuaa BOAOPOAa ¢ MOMOIIb0 okcuaa mapranma (IV).
11. 3amerenue xene30M MeIM B METHOM KyIOpPOCE.
[IpakTrueckue padoThI
1. 3HakoMcTBO ¢ TabopaTtopHbIM 00opynoBanueM. I1paBuina TexHukH O€30MacHOCTH Mpu paboTe B kKabuHeTe
xumun. Hexoropreie Buab! pador.
2. AHaJu3 NoYBbI
Baxneiimue nmpeacraBuTeny HeopraHMueckux BerecTs. KommuecTBeHHbIe oTHOMEHHs B XUMHH( 18 4acoB)
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Cocras Bo3nyxa. [ToHsTHE 00 OOBEMHOI 10JT€ KOMIIOHEHTA IPUPOAHON ra30BOi CMECH —
BO3yxa. Pacuér 00bpéMa KOMIIOHEHTa Ta30BOH CMeCH O ero 0OBbEMHOH 10J1e 1 HA00OPOT.

Kucnopon. Ozon. I[lonyuenue kucnopona. Codupanue u pacno3HaBaHUe KUCIOpoaa. XUMHUECKHe CBOHCTBA
KHUCJIOPOJIa: B3aUMOAEICTBYE ¢ MeTaljlaMH, HEMEeTalJIaMH U CJIOKHBIMU BeliecTBamu. [IpumMeHeHue kucnoponaa.
Kpyrosopot kucnopoaa B npupozae.

Oxcunpl. OOpa3zoBaHue Ha3BaHUH OKCHIOB 1O UX popmynam. CocrasneHne GOpMy OKCHAOB MO UX
Ha3BaHusAM. [IpencraBuTeny OKCUAOB: BOAA U YIIEKUCbIN a3, HeraléHas U3BeCTb.

Bonopon B npupone. Pusnyeckre 1 XUMHYECKHE CBOWCTBA BOJOPOAA, €r0 NOJIyYeHUE U
IIpUMEHEHHUE.

Kucnoter, ux cocras u knaccudpukauus. Manukatopsl. Tadmuua pacrsopumoctu. ConstHast
U CepHasi KUCJIOThI, UX CBONCTBA U MPUMEHEHHUE.

Comu, ux cocTtaB 1 Ha3BaHUs. PacTBopuMoCTh cosieit B Boae. [IpeacraBurenu coneil: XJI0pua HaTpus,
kapOoHat Hatpwust, pochaT KanbLus.

IToctosinHas ABoraapo. Konnuectso Bewmectsa. Monb. Mosnsipaast Macca. KpaTHble e1TMHULIBI H3MEPEHUs
KOJIMYECTBA BEIEeCTBa — MUJUIUMOJIb U KUJIOMOJIb, MUJUTUMOJIIPHAst U KUJIOMOJISIPHAsi MACChl BELIECTBA.

Pacuérel ¢ ucnonp30BaHHEM MOHSITHI «KOJMYECTBO BELIECTBA», «MOJISIPHAs Maccay», «IOCTOSIHHas
ABoraapoy.

3akoH ABoraapo. MoJsipHeIi 00bEéM ra3o00pasHeIx BemecTB. OTHOCUTENbHAS IUIOTHOCTh OTHOTO Ta3a
0 IPYTOMY.

KpaTHble equHULIBI U3MEPEHNsT — MHJUTUMOJISIPHBIA U KUJIOMOJISIPHBIA 00bEeMbI ra3000pa3HbIX BELIECTB.

Pacuérhl ¢ nCnop30BaHNEM MOHATHI «KOJIMYECTBO BEILECTBA», KMOJISIPHAS Macca», «MOJSIPHBIA 00beM
ra3oBy, «IIOCTOSIHHasi ABOrajpo».

Pacuérhl ¢ nCcnonp30BaHNEM MOHSATHI «KOJNUMYECTBO BEIECTBA», KMOJISIPHAS MAcCa», «MOJISIPHBIA 00BEM
ra3oB», K4UCJIO ABOTaipoy.

I'mnpocdepa. Kpyrosopor Boael B mnpupome. Dusmueckue H XHUMUYECKHE CBOHCTBA BOIBI
B3aUMOJIEUCTBUE C OKCUAAMMU.

OcHoBaHusl, Ux cocTtaB. PacTBopuMoOCTb OcHOBaHUil B Boje. M3MeHeHue OKpacku WHIMKATOPOB B
uenoyHo cpene. Ilpencrasurenu menodyen: ruAPOKCHABI HATPUSL, KAl U KalbLUs.

Pacteopurens u pactBopéHHOE BewiecTBo. PactBopbl. PactBopenue. I'mppatel. Maccosass nons
pacTBOpEHHOrO BellecTBa. Pacuérel, CBsA3aHHbIE C UCIOJb30BaHUEM IOHATHS «MacCOBasi A0JsSI PAaCTBOPEHHOIO
BELIECTBAY.

JeMoHCTpanuu

* Ormpenenenue coaepkaHusi KUCIOPOAa B BO3AyXeE.

* TlonyueHue KUCIOPOAA pa3sIO’KEHUEM NepMaHraHaTa Kajus U MepoKcHuaa

BOJIOPOJA.

* (CobupaHue METOOM BBITECHEHHSI BO3IyXa U BOIBI.

* Pacno3HaBaHue KHCJIOPOA.

* TopenHme marHus, xenesa, yrisi, cepsl v gochopa B KUCIOpOe.

* Konnexuus okcuaos.

* Tlonyuenue, cobnpaHue U pacrio3HaBaHUE BOJOPOJA.

* T'openune Bomopona.

* BsaumoneiictBue Bopopoaa ¢ okcuaom menu(1l).

¢ KOJ’IJ’IGKL{I/Iﬂ MUHECPAJBbHBIX KHUCJIOT.
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* TlpaBuio pa3baBiieHUsT CEPOM KUCITOTHI.
*  Komnekuus conei.
* Tabnuua pacTBOPUMOCTH OCHOBAHUH, KUCIIOT U COJIEH B BOZE.
* HexkoTopble MeTa/UIBI, HEMETAJIBI U COEIUHEHUsT KOJMYECTBOM BEIIECTBA B 1 MOJIb.
* Moneap MOJISIPHOTO 00BEMA ra3000pa3HBIX BEIIECTB.
JlabopaTopHbIe OMBITHI
12.TlomyTHEHME U3BECTKOBOM BOMBI IIPU MPOMYCKAHUM YIJIEKUCIIOTO ras3a.
13.Tlonyuenune Bonopona B3auMOIEHCTBUEM LIMHKA M COJITHOM KHUCJIOTBI.
14.PacnosnaBaHue KUCIOT MHAMKATOPAMH.
15.Vsmenenne okpacku MHIMKATOPOB B LIENOYHOM CPETIE.
16. O3nakomenue ¢ MpenapaTaMu TOMAIIHEN WJIM MIKOJIBLHOM anTeukh — PacTBOPAMM MEPOKCUNA
BOAOPOAA, CIUPTOBOM HACTOWKHU MOJA U HALIATBIPHOTO CIUPTA.
[IpakTrueckue padoThI
3. Tonyyenue, coOupaHue U pacro3HABaHUE KMCIOPOTA.
4. Tlonyuenue, coOMpaHue M PACTIO3HABaHUE BOIOPOJIA.
5. TIpuroToBeHHE PACTBOPOB COJIEH C MX 3aJaHHONW MACCOBOM MOJIEH.

OcCHOBHBIE KJIacChl HEOpPraH4Ieckux coenuHenuii (10 gacos)
O6obuenne ceneHunit 00 okcuIax, MX KiIacCU(pUKAINK, HA3BAaHHSIX 1 CBOMCTBAX.
CriocoObI MoTy4eHust OKCHUIOB.
OcHoBaHus, uX KiaccuUKaLMsl, HA3BaHUS U CBOWCTBA. B3aumopelcTBHe ¢ KHUCIOTAMH, KHCIOTHBIMH
OKCHAaMH U COJIsIMU. Pa3jioskeHre HepacTBOPUMBIX OCHOBaHUiT. CriocOObI MOMy4YeHUs] OCHOBAHUIA.
Kucnors, wux knaccudukauuss u  Ha3Banusi. OOIqMe XHMHYECKHE CBOWCTBA  KUCJOT.
BzaumonelictBue  KHUCIOT €  MeTallaMH.  OJJIEKTPOXMMMYECKHUH  psiil  HamnpsbKEeHUH
MeTayIoB. B3aumMoseiicTBie KUCIOT C OKCHIAMH METAJUIOB. B3auMoaeicTBre KUCIOT ¢ OCHOBAaHHUSMH —
peakiusi Heifitpanuzaunu. Bzaumoneiicteue kucior ¢ conmsimu IlonyueHne 6eCKUCIOPOIHBIX
U KHCJIOPOACOAEPIKALIUX KHUCIIOT.
Counu, ux knaccudukanms u cBoiicTsa. Bzanmoneiictsue coseii ¢ MeTaiaamMu, 0COOEHHOCTH STHUX
peakuuii. BzaumoaeincTaue cosen ¢ COISIMHU.
I'enernyeckue psiibl MeTajia U HeMeTaa. [ eHeTHueckast CBsi3b MKy KJlaccaMu
HEOpraHUYEeCKUX BelecTB. JIabopaTopHbIe OMbITHI
17.BszaumoneiicTBue okcuna KajibLus ¢ BOAOM.
18.TlomyTHEHME M3BECTKOBOM BOIBL.
19.Peakuus neiitpanusanuu.
20.TTony4enune runpokcuna Menu (II) v ero B3aMMONENCTBIE ¢ KMCIOTOM.
21.Pasnoxenue runpoxcunaa meau (1) mpu HarpeBaHuy.
22.B3auMOsIeCTBUE KUCIIOT ¢ METALTAMH.
23.B3auMoseliCTBUE KUCIIOT C COJSIMA.
24.03HakoMJIEHNE C KOJEKLMEN CONei.
25.Bzaumoneiicteue cynbdara mequ(Il) ¢ xenezom.
26.B3auMonielicTBHE COJIEH C CONSAMM.

27 .TeneTnueckas CBS3b Ha MPUMEPE COSTUHEHUH MEMIH.
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[IpakTrueckue padoThI

6. Pemenne SKCIEPUMEHTAJIBHBIX 3a4a4.

Ilepuoauueckuii 3akoH u [lepuonnueckas cucreMa XUMHUYECKHUX 3JIEMEHTOB
. U. MenneneeBa u ctpoeHue atoma (8 4acoB)

EcrecTBeHHBIE CEMeCTBA XUMUYECKUX 3JIEMEHTOB: IE€JIOYHBIE U IeJJOUHO3EMENbHbIE METaJLIbI,

rajIOTeHbl, HHEPTHBIE (OnaropoaHbie) ra3bl. AMPOTepHOCTh. AM(POTEPHBIE OKCHIBI U THAPOKCHIBL

KomnnekcHsble comnu.

Otkperrue J1. . Menneneesrim [lepuonnueckoro 3akoHa u co3ganue um [lepruogndeckoit CHCTEMBI
XUMHUYECKHUX 3JI€MEHTOB.

ATOMBI KaK (hopMa CyIIeCTBOBAHHS XUMHUECKUX 3J1eMeHTOB. OCHOBHBIE CBENIEHHSI O CTPOSHHH aTOMOB.
JlokasaTenbCTBa CIOKHOCTH cTpoeHus atoMoB. OnbiTel Pesepdopaa. [InanerapHas Momens CTpOEHUS aToMa.

CocraB aTOMHBIX si/iep: IPOTOHBI, HEUTPOHbL. OTHOCUTENbHAS aTOMHas Macca. B3auMocBsA3b MOHTHM
«TPOTOHY», KHEUTPOH», KOTHOCUTENbHASL ATOMHASI Maccay.

Muxkpomup. nexkTponbl. CTpOEHHE 3JIEKTPOHHBIX YPOBHEN aTOMOB XUMHUUYECKHUX 3JIeMeHTOB NeNe 1-20.
ITonsiTHE O 3aBEPLIEHHOM 3JIEKTPOHHOM YPOBHE.

Wzoronel. @usndeckuii cMmbicn cuMBOJUKU lleproandeckoii cuctemsl. CoBpemeHHasi (OpMYyITHPOBKA
ITepronnyeckoro 3akoHa. M3MeHEeHHsI CBOWCTB 3JIEMEHTOB B MEPHOAAX M IPyMIax, Kak (yHKIUS CTPOEHHS
3JIEKTPOHHBIX 000JOYEK ATOMOB.

XapakTepHUCTHKa 3JIEMEHTA-MEeTaJlla U 3JIEMEHTa-HEMEeTaslIa [0 UX NMOJOoxeHUIo B Ilepuoanyeckon
cucteme xumuueckux 3nemeHToB [ 1. Menneneesa. JleMoHcTpaunu

* Pasnuunblie GopMbI TAOIUI TEPUOINIECKON CHCTEMBIL.

* Monenuposanue nocrpoenus llepuoauueckoii cucremel JI. 1. Menneneesa.
* Mogenu aTOMOB XUMHUYECKUX 3JIEMEHTOB.

* Mogenu aTOMOB 3JieMeHTOB |—3-ro neproaos JIabopaTopHBIE OIBITHI.

28. Monyuenue aMpoTEPHOro rHAPOKCUAA U UCCIENOBAHUE €r0 CBONCTB.

Xumudeckasi cBsizb. OKHCITUTENILHO-BOCCTAHOBUTENbHBIE peakiuu (11 4acos)

Honnass xumuueckass cBsizb. MoOHBI, 00pa3oBaHHbIE aTOMaMH METAUIOB W HeMeTauioB. Cxembl
0o0pa3oBaHUsT HIOHHOU CBSI3U JUIsI OMHAPHBIX CoequHeHN. MOHHBIE KPUCTAITMYECKHE PEIIETKU U (HU3HUECKUe
CBOICTBA BEIIECTB C 3TUM THUIOM peinéTok. [ToHsTHe 0 GOopMyIbHON eMUHHUIIE BEIEeCTBA.

KoBaneHTHas XuMHUYECKasi CBsA3b. DJNEKTPOHHBIE U CTPYKTYypHBIE (opmybl. KoBaneHTHas HeMmoispHas
cBsi3b. CxeMbl 0Opa30oBaHUsSl KOBAJECHTHOW CBSI3M Ui OWHAPHBIX COENMHEHUN. MOJEKYJSIpHbIE U aTOMHBIE
KPUCTAJUIMYECKHUE PELIETKHU, U CBOWCTBA BELLECTB C ’TUM THUIIOM PEIIETOK.

DJNEKTPOOTPHULIATENILHOCTD. Psin anekTpooTpunarenbHoCcTU. KoBaieHTHAsI TONsIpHAs XUMUYECKas! CBSI3b.
Junons. Cxembl 00pa3oBaHUsT KOBAJICHTHOH MOJSIPHOHN CBSI3H JJIsi OMHAPHBIX COCIUHEHUH. MONEKYIsIpHbIE U
ATOMHBIE KPUCTAJUIMYECKUE PEIIETKH, CBOWCTBA BEIIECTB C ’TUM THIIOM PEIIETOK.

Merannuyeckass XUMHYECKasl CBSI3b U METAJUTUYECKAsi KpUCTAIINYecKas petérka. CBONCTBA BEILIECTB C
STHUM TUIIOM peléToK. Enqunas npupona XUMHYECKUX CBS3EH.

Crenenp oxucneHus. CpaBHEHHE CTENEHH OKHCICHHs W BajeHTHOcTH. I[lpaBuna pacuéra creneHeiu
OKHUCJICHUS TIO (PopMyIaM XUMHUYECKUX COSTUHEHUH,

OKuCIUTENbHO-BOCCTAHOBUTENbHBIE  peakiuu.  OmnpeneneHue  CTENEHEW  OKUCICHHUS IS
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3JIEMEHTOB, oOpasyrommx  BeImecTBa  pa3HbIX  kiaccoB.  Peaknum  woHHOro  obMeHa U
OKHUCJIUTEJIbHO-BOCCTAHOBUTENbHbIE peaklui. OKUCIUTENb U BOCCTAHOBUTEINb, OKUCIEHHE U BOCCTAHOBJICHUE.
CocraBneHne ypaBHEHUH OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLIMH METOIOM 3JIEKTPOHHOTO Oaanca.
JeMoHCTpanuu

* Bupneo ¢parmentsl u crnaiinsl «MOHHAS XUMHYECKAs! CBSI3b ».

*  Konnekuus BemecTs ¢ HOHHON XUMUYECKOH CBSI3bIO.

* Mogaenu HOHHBIX KPUCTANINYECKUX PEIIETOK.

* BupeodparmenTs! u cnaiinbl «KoBalieHTHasE XUMUYECKast CBSI3bY.

*  Konnekuus BemecTs MOJNEKYJIIPHOTO U aTOMHOT'O CTPOEHHUS.

* Mogaenn MONEKYJIAPHBIX U aTOMHBIX KPUCTAJUIMYECKUX PELIETOK.

* BupeodparMeHTsl 1 crnainbl «MeTajuinyeckas XUMHYECKas CBS3bY.

*  Komnekuus «MeTamibl U CIIaBbD).

* BzaumoneiicTBre LIMHKA C CEPOM, CONHOM KUCIOTOH, xinopunom mean (11).

* T'openne marnus.

* BsaumonelicTBue XJOPHONU U CEPOBOJOPOAHOMN BOMBL.
JlabopaTopHbIe ONBITHI

29. Usrotopnenue MofeIH, HTIOCTPUPYIOIIEH CBONCTBA METALIMYECKOMH CBSA3U

Conepxanne yaeOHoro npenmera Xumus 9 kiacc (68 yacos, 2 yaca B Henero ) [loBropenue u obo0meHue
cBeneHuil o kypey 8 kiacca (S yaco) bunapueie  coenmnenusi.  Okcuapl  coneoOpasyromme U
HeconeoOpasyromue. ['mapokcuabl: OCHOBaHUs, aM(poTepHbIe, KUCIOTh. CpenHne, KICIble, OCHOBHBIE COJIH.

O6o0buienne cBeneHni 0 XUMUYECKHX peakiusix. Kimaccudukanns XuMUUeCKUX PeakLUi 10 pa3InIHbIM
OCHOBAHUSIM: COCTaBY U YHCJY PEarupyroIlnx U 00pa3yroIuxcs BEIIECTB, TeIIIOBOMY 3(h(eKTy, HalpaBIeHHO,
U3MEHEHHIO CTEMEHEeH OKHCIICHHUS 3JIEMEHTOB, OOPa3yIOIIMX Pearnpyrolue BeIlecTna, (ase, MCIOIb30BAHHUIO
KaTajausaTopa.

IIoHATHE O CKOPOCTH XUMUYECKOH peakiun. PakTOPEl, BAUSIOIKNE HA CKOPOCTb XUMUUYECKUX PEAKLIU:
IpUpOa  pearupyrolIuxX  BeLIeCTB, WX  KOHLIEHTpauMs,  TemIeparypa,  IUIOAAb
CONPUKOCHOBEHHUS, HannuKe katanuszaropa. Karanus. JlemoncTpaunu

* O3zHakoMIJIeHHE C KOJUIEKIMSIMU METAIJIOB U HEMETAJIJIOB.

* O3HakOMIJIeHHE C KOJUIEKIIMSIMU OKCH/IOB, KUCIIOT U COJIEH.

* 3aBUCHUMOCTb CKOPOCTH XUMHYECKONW peakLiuy OT MPUPOJbI PEarupyroLINX BELECTB.

* 3aBUCUMOCTb CKOPOCTHU XHMHUYECKOM peaklMK OT KOHLEHTPALUN PearupyroiruxX BelleCTB.
* 3aBUCHUMOCTb CKOPOCTH XMMHYECKON peakLuy OT IUIOLaau

COIPUKOCHOBEHUS PEArHPYIOIINX BEIIECTB (KKHUITALIUI CION).

* 3aBUCUMOCTb CKOPOCTH XHMHUYECKONW peakLiMy OT TeMIepaTyphbl pearupyroLIuX BEIIECTB.
JlabopaTopHbIe ONBITHI
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1. BzaumoneiicTBue aMMuaKa U XJIOPOBOAOPONA.

2. Peakuusi HEITpaIM3aLMM.

3. Habmonenue Temnosoro 3pQpexTa peakuy HeHTpaTu3aluHm.

4. BzaumoneiicTeue cepHOM KUCnoTel ¢ okcuaoM memau (11).

5. PaznoskeHue mepoKcuaa BOIOPOaa ¢ IOMOMIBIO KaTajasbl KapTodens

6. 3aBUCMMOCTb CKOPOCTH XHMHUYECKOH PEaKLUd OT MPUPOAbI PEArupyIOIIMX BELIECTB HA ITPUMEPE
B3aUMOJIEHCTBUSI PACTBOPOB THOCYJb(aTa HaTpus U XJjopuaa Oapusi, THOCYJb(paTa HATPUS U COJSIHOM
KHCJIOTBIL

7. 3aBUCMMOCTb CKOPOCTH XHMHUYECKOM DPEaKUMU OT MPUPOALI METAUIOB NMPH WX B3aMMOJEHCTBHU C
COJITHOM KUCJIOTOM.

8. 3aBUCHMMOCTb CKOPOCTH XUMHYECKOM PEaKLMU OT NPUPOJIBLI KUCJIOT MPH B3aMMOAEHCTBUY UX C JKEJE30M.

9. 3aBHUCHMOCTB CKOPOCTU XMMHYECKOH PEaKLIUM OT TEMIIEPATYPHL.

10 3aBUCUMOCTh CKOpPOCTH XUMHYIECKOMN p€akiu OT KOHUCHTpPALIUH.
11 3aBUCUMOCTh CKOpPOCTH XUMHYIECKOMN pe€akunu OT mjaomagu CONPUKOCHOBCHUA PCArnpyrOmnx BCIICCTB.

12.  3aBucHMOCTL CKOPOCTH XUMUHECKOH PEaKLMU OT KaTaau3aTopa.
XUMHUECKHE PeaKknH B pacTBOpax 3ekTponuTos( 10 yacoB)

[Tonsitue 00 SNEKTPOJUTHYECKOH NUCCONMAIMU. ODJIEKTPOJIUTHI M HEIJIEKTPONUTHL. MexaHu3m
JUCCOIMALIMN 3JICKTPOJIUTOB C PA3JIUYHBIM XapakTepoM CBs3U. CTEMEeHb 3JIEKTPOJUTHYECKON NHCCOLIMALINH.
CunbHbIC U CTA0BIe IEKTPOJIUTHL

OCHOBHbBIE TIOJIOKEHHUST TEOPUH JJICKTPOJNUTHUECKON nuccoumauuu. Knaccudukanus HOHOB U HX
cBoiicTBa. KHCIIOTBI, OCHOBaHHMSI M COJIA KaK 3JICKTPONIHUTHI. UX Kiaccuukaius 1 JUCCOLUALIHS.

O0mue XUMHUYECKHWE CBOWCTBAa KHCJIOT: HW3MEHEHUE OKPAacKU HHIUKATOPOB, B3aUMONCWUCTBHUE C
MeTaJlJIaMH, OKCHUAAMH W THUAPOKCHUAAMH METAJJIOB U COJsIMH. MOJIEKYJIApHbIe W HOHHBIC (TIOJNHBIE U
COKpAIIEHHBIE) YPABHEHHS PEAKIIHA.

XUMUYECKUN CMBICI COKPALIEHHBIX YPAaBHEHUH. Y CJIOBUSI MPOTEKAHUsl PEAKLIMI MEKAY SJIEKTPOJUTAMH A0
KOHIIa. Psi/1 akTMBHOCTH METAJIIOB.

OO0me XMMHYECKHWEe CBOMCTBA IIENOYEil: B3aMMONEWCTBHE C KHCIOTaAMH, OKCHIAAMH HEMETAJIOB,
comssMu.  OOmme XWMHUYECKHEe CBOHCTBA HEPACTBOPUMBIX OCHOBAHUN: B3aMMOACWCTBHE C KUCJIOTAMH,
Pa3IoKEHHE PU HArPEBAHUU.

OO0mue XuMHYeCKHe CBOWCTBA CPENHUX COJICH: B3aMMOACHCTBHE ¢ KUCIOTaMHU, IIEJI0YaMH, COJISIMU U
MeTaiaMi. B3auMoaencTBrue KUCHBIX COJIEH CO IIEeT0YaMHU.

Tlupponus, kak OOMEHHOE B3aMMOJAEWCTBHE COJieH C BOAOW. | MOpOsN3 CONMU CHJIBHOTO OCHOBAHUS W
cnaboit kucnotel. ['maponns conmu cnadoro ocHOBaHMA U CHIIbHOH Kucyothl. [kana pH.

CpoiicTBa KHCJIOT, OCHOBAaHMH, OKCHUIOB H COJIEM B CBE€T€ TEOPUH
3JIEKTPOJIUTHUECKON JUCCOLUALIMN U OKUCIUTENbHO-BOCCTAHOBUTEBHBIX peakLnil. JleMoHCTpauu.

* HcnpiTanue BeUIECTB U UX PACTBOPOB HA 3JIEKTPONMPOBOAHOCTb.
*  3aBUCHUMOCTb HJEKTPONPOBOIHOCTH YKCYCHON KHCIIOTHI OT KOHLICHTPALIUH.
* JIBmKeHHE OKPAIICHHBIX MOHOB B 3JICKTPUUYECKOM IIOJIE.
* OmnpeneneHue xapakrepa Cpeabl B pacTBOpax COJIEH.
JlabopaTopHbIe OMBITHL
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13. Muccounanus cnabbIX 3A€KTPOIUTOB HA MPUMEPE YKCYCHOM KHUCIOTEL
14 .M3menenue oxpacku MHAMKATOPOB B KUCJIOTHOI cpene.

15.  Peakums HeliTpanusanuu pacTBOpa IETOYH Pa3IMYHBIMA KUCIOTAMH.
16. Tlonyuenue rumpoxcuna meau (I1).1 ero B3auMOneNCTBUE ¢ PA3TMYHBIMU KMCIOTAMH.
17. BsaumoneiicTue cunbHbIX KUCIOT ¢ okcugom mMeau (11).
18-20. BzaumoaencTBrue KUCI0T ¢ METAJJIAMHU.
21.Ka4ecTBeHHast peakuust Ha KapOOHAT-MOH.
22 .Tlony4eHue CTyIHSA KPEMHMEBON KHUCJIOTBL
23.Ka4ecTBeHHasl peaklus Ha XJIOPUI - HJIU CyJIbpaT-uOHbI
24 V3MeHeHne OKpackd MHAMKATOPOB B LIEJIOYHOI cpene.
25.B3aumopeicTBHE IENOUel ¢ yIIEKUCIBIM Fa30M.
26.KavecTBeHHast peakiys Ha KaTHOH aMMOHHSI.
27 Tlonyuenue ruapokcuna meau (1) u ero pasnoxeHue.
28.BzaumoneiicTBre KapOOHATOB ¢ KUCIOTAMH.
29 TMonyuenue rugpokcuna sxenesa(lll).
30.B3aumoneiicTeue xkenesa ¢ pactsopoM cynbdara meau (1)
[IpakTrueckue padoThI

1. CpoiicTBa KHMCIOT, OCHOBAaHMIA, OKCHUIOB U CONEH B CBETE TEOPUU
3JIEKTPONIUTUUECKON TUCCOUALMN U OKUCITUTENBHO -BOCCTAHOBUTEIbHBIX PEAKLIUMA

Hewmerannel u ux coennaeHusi(25 4acon)

CtpoeHue aroMOB HEMETa/VIOB W UX mnojoxkeHue B llepuonuueckoir  cucreme. Psin
3JIeKTpOoOTpULaTeNbHOCTH. Kpucrannnyeckue peméTku HEMETAIIOB — MPOCTBIX BELIECTB. AJUIOTPONUS U €€
npudrHbl. Pu3nueckue cBOWCTBA HeMeTauioB. O0mue XNMUYeCKHe CBOHCTBA HEMETAJIOB: OKUCIUTENbHbIE U
BOCCTaHOBUTEJIbHBIE.

l'anorensl, cTpoeHHe HX aTOMOB U MOJeKkyJl. Pusznueckue U XUMHUYECKHE CBOICTBA TaJIOr€HOB.
3aKOHOMEPHOCTH U3MEHEHHS CBONCTB rajloreHOB B 3aBUCUMOCTH OT UX nojoskeHus B [lepuonnueckoit cucreme.
Haxosxnenue ranoreHoB B MpUpo/ie U UX NOJydeHHe. 3HaueHHe U PUMEHEHHe rajoreHoB.

I"amoreHOBOOPONBI U COOTBETCTBYIOLIME WM KHCJIOTHI. IUIABHUKOBAs, COJISTHAs, OpOMOBOIOPOIHAS,
nogosoaopoaHasa. l'amorenuabl. KadecTBeHHbIE peakluu Ha rajoreHua-uoHel. I[lpumeHeHue coenuHeHMi
raJIOT€HOB M UX OMOJOrH4yecKast poJb.

OO6mast xapakrepuctuka sneMeHToB VIA-rpynmel. Cepa B mpupone u €€ NojJydeHue. AJUIOTPOIHBIC
MoIU(UKAIIK CePhl U MX CBOHCTBA. XUMHUYECKUE CBOWCTBA CEPhI U €€ IPUMEHEHUE.

CepoBonmopon: CTpOEHHE MOJEKYJbl, (PU3NUYECKHe U XUMHYECKHUE CBOWCTBA, MOJNYYEHHE U 3HAUYCHUE.
CepoBonoponHnas kuciora. Cynbduasl U ux 3HaueHue. JIroMUHOPOPHI.

Oxcup cepsl (IV), cepHucTas KUCoTa, cynbhuThl. KauecTBeHHAs peakuus Ha CyJIb(UT-HOH.

Oxcun cepet (VI), cepHas kmcnota, cynbdartel. Kpucrammoruaparsl. KadecTBeHHast peakiusi Ha
CyJb(haT-uOH.

CepHast KuCIOTa - CHIIBHBINA 3yeKTponuT. CBoicTBa pa30aBieHHONW CEPHOW KHCIOTHI, KaK THITMIHON
KHCJIOTBI: B3aUMOJEHCTBHE C METaUlaMH, OCHOBHBIMU U aM(pOTEPHBIMH OKCHAAMH, OCHOBAHMSIMHU U
ampoTepHbIMU THAPOKCUIAMH, consiMU. KadecTBeHHas peakiyst Ha CyJib(aT-HOH.

OOwast xapakTepHCTUKA 3JIEMEHTOB VA-rpymnIbl. A30T, CTPOSHHE aToMa M MOJIEKYJIbl. DU3n4ecKue u
XUMHYECKHE CBOICTBA U MPUMEHEHHE a30Ta. A30T B IPUPOAE U ero OHoJorudeckast posb.

AMMHaK, CTPOCHHE MOJIEKYJIbl H (PU3MUECKUe CBOMCTBA. AMMHAYHAs BOJA, HAIIATBIPHBIN CITUPT, TUAPAT
amMMmuaka.  JIOHOPHO  -akUENTOpPHBIH  MEXaHM3M  OOpa3oBaHMsI ~ KaTHOHA  AMMOHHUS.
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BoccranosurenbHble cBoiicTBa ammuaka. Coiau aMMOHUS U UX npuMeHeHne. KauecTBeHHast peakliys Ha KaTHOH
AMMOHUSI.

Oxcuapl a30Ta; HECONEOOPA3YIOIINE U KUCIOTHBIE. A30THCTas! KHCIIOTA U HUTPUTBL. A30THAs KHCIIOTA, €€
MOJIy4eHHe U cBOicTBa. HuTtparsl.

Dochop, ctpoenune aroma u amorponus. Pochunsr. @ochun. Oxcun dochopa(V) u oprodochopras
kucnora. Dochater. Dochopubie yaoOpenus. MTHCEKTULIAIBL

OO0wast xapakTepucTHKa 31eMeHTOB [V A-rpynmsl: 0COOEHHOCTH CTPOEHUS aTOMOB, ITPOCTBIX BEIIECTB U
COEMHEHUI B 3aBUCHMOCTH OT TOJIOKEHUs 3JIeMEeHTOB B llepuoguueckoit cucreme. Yriepon. AJIOTPOIHBIC
Moaudukamu: anmas, rpagur. AMop¢HBIN yriepoa U ero CopTa: caka, akTHBUPOBAHHBIN yrojib. AcopOrst.
XuMudeckue cBOiCTBa yriepona. KokcoxmMmmuueckoe mpon3BOACTBO U ero mpoaykiws. KapOumbl.

Oxcun yriepona(ll): ctpoerre MosekyJibl, ojiyueHue u ero croiicrea. Okcun yrinepona(IV): ctpoenue
MOJIEKYJIbl, TIOJYYEHHE W €ro CBOWCTBA. YrojbHast kuciota. Conu yrogpHOW KHCIOTBL KapOOHATBI U
rugpokapOonatel. TexHudyeckas 1 mUIeBas cona.

Heopranuveckue u opraHuueckue BelLIeCTBA. YTJEBOAOPOABL. XUMHYECKOE CTPOEHHE OpraHMYecKux
BELIECTB, KaK MOPsI0K COEIUHEHNs] aTOMOB B MOJIEKYJIE [0 BaJIECHTHOCTH.

MeraH, »5TaH, Kak MpeAelbHble YIIEBONOPOAbl. OJTWIEH U AaleTWIeH, Kak HelpenelbHble
(HeHachIIIeHHBIE) yTrieBoaopoabl. l'opeHue yrieBomoponoB. KadecTBeHHBIE peaklMM Ha HeMNpenebHbIE
COEIUHEHUSI.

OTUJIOBBINA CITUPT, €ro MoJyueHue, MpUMeHeHHe U Qu3nonorndeckoe neicraue. TpEéXaTOMHBIN CUPT
rmunepuH. KadecTBeHHast peakuysi HA MHOTOATOMHBIE CITUPTBI. YKCYCHAs - IPEACTABUTENb KJlacca KapOOHOBBIX
KUCJIOT.

Kpemuuii, crpoenue ero atoma u cpoiictBa. Kpemuuii B npupone. Cunuuuabl u cunad. Oxcupg
kpemuusi(1Y). KpemHueBas Kuciora u e€ Com.

IIpousBoacTBoO crekna u rieMeHTa. IIpoayKius CUTMKaTHON MPOMBILIIEHHOCTH: ONTUYECKOE
BOJIOKHO, KepaMuka, ¢hapdop, pasac. OnTudeckoe BOJIOKHO.

Hemeramnel B mpupone. @pakunoHHAS IEPETOHKA JKUIAKOTO BO3IyXa KaK Crocod MOy4YeHus KUCIOPOa,
a3ora, aprona. [lonyuenne gocopa, kpeMHUs1, XJ0opa, Homa. DIEKTPOJINU3 PaCTBOPOB.

ITony4enue cepHON KUCTIOTHL ChIPbE, XMMHU3M, TEXHOJIOTHYECKasi CXeMa, METO/ KUITSIIIEro CJos,
MPUHLHIBI TETIIO00OMEHA, MPOTUBOTOKA M LUPKyIsiun. OneyM. [Ipon3BoACTBO aMMHaKa: ChIPBE, XUMHU3M,
TEXHOJIOTHYECKAasi CXeMa.

JeMoHcTpanuu

* Konnexuus HemeTasos.

* Mogenu KpUCTAJUIMUECKUX PELIETOK HEMETAIJIOB: AaTOMHbBIE U MOJIEKYJISIPHbIE.
*  (O30HATOP W MPUHLUIIEI €70 PadOTHI.

» T'opeHune HEMETAJUIOB - MPOCTHIX BEINECTB: cepbl, (hocdopa, APEBECHOTO YIIIL.
»  OOpas3Lpbl raJIOTeHOB - MPOCTHIX BEIIECTB.

* BsaumopelicTBHE raJlOT€HOB ¢ METAJIAMHU.

* BriTecHenue xopa OpoMoM WK o1a 13 paCTBOPOB UX COJIeH

* Konnexuus npupogHbIX COENMHEHUN XJI0pa.

* BsanmopeicTeue cepbl ¢ METAIAMHU.

* T'openmue cepsl B KHCIOPOAE

»  Komnexuus cynbpUAHBIX Py

» KauecTBeHHast peakuus Ha CyJbGUA-UOH

» OObeclLBeunBaHNE OKPAIIEHHBIX TKAHEH 1 IIBETOB CEPHUCTHIM I'a30M.
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* BsaumonelicTBue KOHLEHTPUPOBAHHON CEPHOM KUCIOTHI C MEBIO.

» OOyranBaHue OpraHMYECKUX BEIIECTB KOHLIEHTPUPOBAHHON CEPHOI KHCIOTOM.

» Jluarpamma «CocTaB BO3IyxXa».

* Buneodparments! u cnaiinel «IItuasn 6a3apb.

» Tlony4enue, cobupanue 1 pacro3HaBaHHE aMMHAKA.

* Paznoxenne Ouxpomara aMMOHUSI.

* BsaumonelicTBue KOHLIEHTPUPOBAHHON a30THOM KUCJIOTHI C MENBIO.

* T 'opeHue yepHOro nopoxa

* Paznoxxenue HUTpaTa KaJIusg U TOPEHHUE IPEBECHOIO YrOJIbKa B HEM

+  OO0pa3usl MpUPOIHBIX coenuHeHui Gocdopa.

» T'openne ¢ocdopa Ha BO3ayXe U B KUCIOPOTIE.

+ Tlonydenue 6enmoro pochopa u UCTIBITAHUE €r0 CBOWCTB

+  Komnexmus «O0pa3ubl IpUPOIHBIX COSAUHEHUIN YTIeponay

» Iloptper H. 1. 3enunckoro. Ilornoiexnre akTHBUPOBAHHBIM YINIEM PACTBOPEHHBIX BELECTB WU
rasos.

*  VYCTpOHCTBO MPOTUBOrasa.

* Mogenu MoseKkya MeTaHa, 5TaHa, STUJICHA U alleTUIICHA.

+ BzaumoneficTBue 3TUNIeHa ¢ OPOMHOI BOAOH U PACTBOPOM MEPMaHTaHATA KaJIHsl.

»  OO0ume XMMUYECKHE CBOMCTBA KUCIIOT HAa MPUMEPE YKCYCHON KHUCIIOTHI.

* KauecTBeHHas peakuysi HA MHOTOATOMHBIE CITUPTBL

»  Komnekmus «O0pa3ubl IPUPOIHBIX COSTUHEHUH KPEMHUS.

*  Konnekuus crekina, kepaMUKH, HEMEHTA U U31EJIUN U3 HUX.

*  Konnekuus npoaykumuy CUIMKaTHON MPOMBIIIEHHOCTH.

* BupeodparmenTs! u cnaiinbl «IIpon3BOACTBO CTEKIIA U IEMEHTA.

*  Komneknus «IIpuponnbie COeIUHEHUS HEMETAIIOBY.

* BuneodparmenTs! u cnaiinbl «PpakoHHAs TEPEroHKa )KUAKOTO BO3AYXa»

* Buneodparments! u cnaiinel «llonydeHne BOgopoaa, KUCIOPOIa U rajoreHOB
3JEKTPOTUTHIECKUM CITOCOOOM.

* Mogenu annapaToB s IPOU3BOACTBA CEPHON KHUCIIOTBHI.

*  Mogenp KAMALEro Ciosl.

* Mogenp KOJIOHHBI CHHTE3a AaMMHAKA.

* BuneodparmenTs! u cnaiinbl «IIpon3BOACTBO CEPHON KUCIOTHD».

* BupeodparmenTs! u cnaiinbl «IIpon3BOACTBO aMMHAKa.

»  Komnexuus «CpIpb€ Asis NONyUYEHUs CEPHON KHUCIOThD).

JlabopaTopHbIe ONBITHI
31. Pacno3sHaBaHue rajJoreHu-uOHOB.
32. KauecTBeHHbBIC PeaKIIMHU HA CYJIb(aT-HOHBI.
33. KauecTBeHHas peaklus Ha KATUOH aMMOHMS.
34. XuMudeckue CBONCTBA a30THOU KUCJIOTBI, KaK JIEKTPOJIUTA.
35. KauecTBeHHbIe peakiuu Ha GocdaT-HoH.
36. IlomyueHne U CBONCTBA YIOJBHON KUCIIOTHL.
37. KauecTBeHHast peakuus Ha KapOOHAT-HUOH.
38. IIponyckaHue yrieKuciaoro ra3a yepes pacTBOP CUJIMKATa HATPUSL.
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[IpakTrueckue padoThI
2. H3yueHue CBONCTB CONSHON KUCIOTEL
3. U3yueHue CBOWCTB CEPHOI KUCIOTHI.
4. Tlony4eHue aMMHaKa M U3y4E€HHE €rO CBOWCTB.
5.

IlonyueHne yriaekucaoro ra3a u U3y4eHue ero CBONUCTB.
Mertanbl 1 ux coeguHenus (174acoB)

ITonoxxenune metamnos B Ilepuonndeckoii cucreMe xumudeckux 3seMeHToB [l 1. Menneneesa, ctpoeHue

X aTOMOB U KPUCTAJUIOB. MeTannuyeckas CBsi3b U METaJUIMYECKasl KpUCTaJUIMYecKas: pemérka. Pusndeckue
CBOWCTBA METAJUIOB. 3JIEKTPO- M TEIUIONPOBOAHOCTh, OTPAXKAOLIAsl CIIOCOOHOCTb, IMIACTHYHOCTh. CrutaBbl
4E€PHBIEC U LIBETHBIE.
Mertasnpl Kak BOCCTAHOBUTENM. OJEKTPOXUMHUYECKMH psii HampsbkeHMH. BsaumozeicTsue MeTayioB C
HEMeTaJUIaMH, OKCUAAMHU, KUCJIOTaMH, COJISIMU. AJIFOMUHOTEPMHUS.
CTpoeHne aTOMOB U IMTPOCTBIX BEIIECTB IIEJIOYHBIX METAJIJIOB. 3aBHCUMOCTb (PU3MUECKUX U XUMHUYECKUX CBOHCTB
LIeJIOYHBIX METAJJIOB OT 3apsA0B siaep Ux aToMoB. OKCUABI U THAPOKCUBI IEJOYHBIX METANJIOB, UX MOIyUYeHHE,
CBONCTBA, NPUMEHEHHUE. BaskHeNIne COMN EIOYHbIX METAIJIOB, UX 3HAYE€HHE B )KMBOU U HEKUBOU IPUPOAE U B
JKA3HU 4€JIOBEKA.
CtpoeHne aTOMOB W TMPOCTBIX BELIECTB INEJIOYHO3EMENbHBIX METAJIOB. 3aBHCUMOCTb (DU3HYECKUX U
XUMHUYECKUX CBOMCTB ILEJIOYHO3EMEJbHBIX METAIJIOB OT 3apsfioB saep uX aroMoB. OKCHIBI U TMIPOKCHbI
LIEJIOYHO3EMEJIbHBIX METAIJIOB, MX MOJy4Y€HHE, CBOHCTBA M NpPUMEHEHHe. BaxkuHelinne coaud METOYHO -
3eMeJIbHBIX METAJUIOB, UX 3HAUEHHE B TIPUPOAE U JKU3HU uesoBeka. KapOoHaTsl u ruapokapOOHAThI KaTbLIHS.
JKéctkocTp BOmBI: BpeMeHHass W mnoctosiHHas. CrocoObl yCcTpaHEHHsT BpeMeHHOH kécTkocTu. CrocoObl
ycTpaHeHus: nocTosiHHON kécTkocTu. Monutel. CoennHeHus aqlOMMHUS B NpUpone. XHUMHUYECKHe CBONCTBA
amoMuHusi. OcOOEHHOCTH OKCHIA U THAPOKCHIA ATFOMUHUS Kak aM(oTepHBIX coeanHeHn. BakHeiimue conu
ATIOMUHUS (XJIOPHI, CYIbdar).
Ocobennoctu crpoeHus aroma xenesa. JKeneso B mpupone. Baxxnelimme pyasl skene3a. OKCHABI M THAPOKCHIBI
xenesa(ll) u sxenesa(Ill). Comu xenesa(ll) u sxenesza(Ill). OOHapykeHHE NOHOB KATHOHOB JKeJI€3a B PACTBOPE.
3HaueHue COeAMHEHU JKenes3a.
Kopposzust xumudeckast 1 3J1eKTpOXUMHUUYECKas. 3aliiuTa METalJIOB OT KOppo3uu. MeTaisl B IPUPOAE: B
cBOOOHOM BHUAE U B BHIE coenuHeHni. [lonsaTre o metamnyprun. YépHas U IBETHAST METAJLTYPrHs.
[Mupomeramnyprus, THAPOMETAILTYPIHUs, dNeKTpoMeTayprusi. JlomenHsiii npouecc. [lepepaboTka dyryHa B
CTaJlb. DJIEKTPOJIM3 paciuiaBoB. JleMoHCTpauuu

* BzaumopnelicTBue HaTpus, JUTUSA U KAJIbLKS C BOJOM.

* T'openue HaTpusi, MarHus M XKeynes3a B KUCIOPOAE.

* Bcnbllka TEPMHUTHON CMECH.

* BsaumopaeincTeue CMeCH MNOPOLIKOB CEPhI U JKeje3a, LUHKA U CEePhl.

* BzaumopnelicTBue aJOMHHUS C KACIOTAMH, IIEJIOYaMH U BOJOM.

* BsaumopelcTBue xene3a U MU C XJIOPOM.

* BsanmopeicTsue Menu ¢ KOHLUEHTPUPOBAHHON CEPHON KHUCJIOTONW U a30THOM KUCIOTOU

(pa3baByieHHOH M KOHLICHTPUPOBAHHOM).

¢ OKpaCKa IIaME€HHU COCIUHCHHUAMU HICJTIOYHBIX MCTAJIJIOB.

¢ OKpaCKa MJIAMEHU COCAUHEHUSIMU MIETOUYHO3EMENBHBIX METAJLIOB .
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* JameHue u3BeCTU BOAOU.

* Ilonyuenue kECTKON BOABI B3aUMOACUCTBUEM YIJIEKHUCIIOrO ra3a ¢ U3BECTKOBOM BOJOM.

* VYcrpaHeHHE BPEMEHHOMN JKECTKOCTH KUIISTYEHHUEM U T0OaBKOW COJBL

* VYcrpaHeHHE MMOCTOSTHHOM JKECTKOCTH AOOABKOW COJIBI.

* VoHUTHI M IPUHLMUI UX AeHcTBUs (BUAEO(parMeHT).

*  Konnekuus npupoOnHBIX COENUHEHUN aTFOMUHUS.

* Bugeodparmentsl u cnaiinsl «OKCHUI ATIOMUHUS U €r0 MOIU(DUKALII.

* Tlonyuerne ampOTEPHOrO rUAPOKCUIA ATFOMUHHS M UCCIETOBAHUE €r0 CBOMCTB.

*  Komnexuusa « XUMHUUE€CKHE HCTOYHUKH TOKAY.

* Pe3ynpTaThl AIMTEIBHOTO SKCIEPUMEHTA M0 U3YYEHHIO KOPPO3UH CTAJIbHBIX U3LEIUM B
3aBHCHUMOCTH OT YCJIOBUH ITPOLIECCOB.

* Boccranosnenue menu u3 okcuna meau(1l) Bomopomgom.

* Bugeodparmentsl u cnaiinsl «I[Ipou3BOACTBO UyTryHA U CTATNY.

* BugneodparmenTsl u cnaiinsl «M3nenus U3 4yryHa U CTaIm».

* Bugeodparments! u crnaiinsl «I[ Ipou3BOACTBO aMIOMUHUS.
JlabopaTopHbIe ONBITHI

39.BsaumoneiicTeue xenesa ¢ pactBopom cynbdara meau(1l).

40.TTonyueHne U3BECTKOBOM BOMBI M OMBITHI C HEHA.

41.Tlony4enune runpokcunos xeneza(ll) u (1I1).

42.Ka4ecTBeHHbIE PEAKIIMHM HA KATHOHBI JKEJIE3a
[IpakTrueckue padoThI

6. TlonyueHue KECTKON BOABI U CIIOCOOBI €€ yCTPaHEHHS!.

7. Pemenue 3KCHEPUMEHTANIBHBIX 33124 MO TeMe «MeTab.
Xumus 1 oOkpyskaromas cpena (2 4aca)

Ctpoenue 3emiu: SAPO, MAHTHS, 3€MHAs KOPa, X XUMHUYECKUN cocTaB. JIutocdepa 1 €€ XUMUIECKHIA
cocraB. MunepaJbl. Pyl Ocanounsie nopossl. Ilonesnbie uckomaeMble. XUMUYECKUH COCTaB THAPOCHEPHL
XuUMU4YecKui cocTaB aTMOC(hephL.

HcTOYHUKN XUMUYECKOTO 3arpsi3HEHUS OKpYsKaroiel cpeasl. I odaapHbIe 3KONIOTHYECKUE TPOoOIeMbl
YeJIOBEYECTBA. MAPHUKOBBIN 3(PPEKT, KUCIOTHBIC JOKAH, O30HOBBIE IbIPbl. MEKIyHAPOIHOE COTPYTHIUYECTBO B
o0J1acT OXpaHbl OKPYKAFOIIEH CPeIbl OT X MMUYECKOTO 3arpsi3HeHus. «3enéHast Xumusy. JleMoHcTpauuu

* Buneodparments! u cnaiiasl «CtpoeHue 3eMiin U €€ XUMHUYECKUA COCTaBy.

*  Komekuys MUHEPAJIOB U TOPHBIX MOPOS.

*  Komneknus «Pyabl MeTamiosy.

* BuneodparmenTs! u cnaianl «I 1o0agpbHbIE SKOJOTHUECKHE MPOOJIEMBbI YEJIOBEYECTRAY.
JlabopaTopHbIe ONBITHI

43.V3y4eHue rpaHuTa.

O6o00ueHne 3HaHMIH O XUMHUH 38 KYPC OCHOBHOH IIKOJIBL.
IMoaroroeka k OCHOBHOMY I'OCyIapCTBEHHOMY 3Kk3aMeHy (7 4acoB)
CtpoeHue aToMa B COOTBETCTBHH C MOJIOKEHUEM XHUMHUYECKOro 3eMeHTa B [lepnoauueckoi cucreme.
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CTpoenne BeriecTBa: XUMHUECKas CBsI3b M KPUCTAJUIMYECKHE PELIETKH. 3aBUCUMOCTb CBOWCTB O0Opa30BaHHBIX
3JIEMEHTaMU MPOCTBIX BELIECTB (METAJUIOB, HEMETAJUIOB, OJATOPOAHBIX Ta3oB) OT MOJIOXKEHMS 3JIEMEHTOB B
Ilepuoanueckont cucreMe. THUIONOrMS HEOPraHUYECKUX BEINECTB, MAEJEHHEe MX Ha KIACChl W TPYIIBL
IIpencraBurenu.

IIpusHaky U yCIOBHs NPOTEKaHNs] XUMHUYECKUX peakuil. THUIIOIOrus XuMHYECKUX PEaKLUi MO Pa3JIMYHbIM
ocHoBaHUsIM. Peakunu noHHoro oomeHa. OKUCIUTETbHO-BOCCTAHOBUTENBHBIC PEAKLINU. XUMHUYECKHE CBOHCTBA
MPOCTHIX BEIIECTB. XapaKTEPHbIE XUMUYECKHE CBOWCTBA CONEOOPA3YIOIINX OKCUAOB, THAPOKCHIOB (OCHOBAHU,
KUCJIOT M aM(OTEPHBIX TUAPOKCHIIOB), COJEH.

VYueOHo-TeMaTHUECKUIT TUIaH

Neo HaumenoBanue pa3aeios (Tem) Komuuecteo B tom uncne Ha nposeacHIES
4acoB 10 [NpaxTuueckux padoT Kontpoapueix
MporpaMme pabort
8 kaacce
1 Hauanasasie TIIOHATHA u 3aKOHBI 21 2 1
XUMHUHU
2 |BaxHeHmme npeacTaBuTe 18 2 1

HCOPraHUICCKUX BCHICCTB.
KonuuecTBeHHBIC OTHOIICHUS B

XUMHAHN

3 |OcHOBHBIC KIIACCHI HCOPTAHUYICCKHUX 10 1 1
COCAUHECHUI

4 |Tlepuoauueckuii 3aKOH 8

nu Hepno,unqecxaﬂ CUCTCMA XUMHYCCKUX
snemeHToB . WM. Menaencena
¥ CTPOCHHE aTOMa

5 | Xumuueckas cBa3b. OKHUCIHTEIBHO- 11 0 1
BOCCTAHOBUTC/IBHBIC PCAKLIUN
Peseps 2
Hroro 70 5 4
9 knace
1 IMosTopeHue u 00O0IICHHE CBEACHUIT 5
o Kypcey 8 kimacca. XuMHICCKHEC
peaxiun
2 | XUMHYECKHE PEaKINH B PACTBOPAxX 10 1 1
3 Hemerannel 1 ux coe1uHCHUS 25 4 1
4 MeTamisl ¥ UX COSIMHEHUA 17 2 1
5 | XwuMus ¥ okpy>KaroImas cpeaa 2
6  |O6o6meHNe 3HAHMI IO XUMHH 32 KYPC 7 1
ocHoBHOM mKoJbl. [loaroroeBka x
OCHOBHOMY TOCYIaPCTBEHHOMY 3K3aMCHY
(019)
Peseps 2
Hroro 68 7 4
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10

11
12
13
14
15
16

17

18
19

21

22

23
24

25

7. KaneHnapHO-TeMaTuueCKOe MJIaHUPOBAHKE YYEOHOTO MPEAMETA
XuMHuA 8 KJ1ace

Tema ypoka Komu Jara Homara Hcnonrs3oBanne
qCCTB IPOBE] ee 000pyOBaHuUs LICHTPa
CHUSA 3a1aHAC «Touka pocra»

2 3 4 5
Havanpabie moHsTHS U 3aKOHBI XUMUH (21 1)

IIpenmer xumuu. Poib XUMHUH B )KU3HU 1

4eJloBeKa

Mertonb! U3y4eHuss XUMUH 1 JlaTauk TeMmneparypsl
(TepMomapHbIii),

Bxonnas nuarHoctrueckas pabora CITHPTOBKA

1

ArperaTHble COCTOSIHUSI BEILECTB

IT. p Ne 1 «3HaxoMcTBO ¢ 1abOpaTOPHBIM

obopynosanuem. [Ipasuna Th npu padore

B KaOWHETEe XUMUN»

DuznuyecKue SIBICHUS B XUMUHN JlaTHUK TeMrepaTypbl

1 ILJIATUHOBBIN

I1.p.Ne 2 «AHanu3 moYBBD»
1
ATOMHO- MOJIEKYJISIPHOE

1 yuenune. XUMHYECKUE SJIEMEHTHI
3HaK1 XUMHYECKHX

1 snemeHTOB.

[Tepuoanueckasi TabIUIA XUMHUYECKUX 1
anementoB J[. 1. MeHnneneesa.
Xumuuaeckue Gopmyibl
Xumuuaeckue Gopmyibl
BanentHocte BaneHTHOCTB
XuUMHYeCKHe peakliuu. 3aKOH
COXPAHEHHsI MACChI BELL[ECTB.
XUMHUYECKUE YPABHEHUS
XuMuueckue ypaBHeHus: TUnbl Bechl s51eKTpOHHBIE
XUMHUUECKUX peakiuid Tumnbl
xumudeckux peaxkuuii [losropenue
u 00obmenune Tembl «HavambHbIe
MOHSITUS U 3aKOHBI XUMHUN
K.p.Ne 1 «<HavanbHbIe MOHATHUS U 3aKOHBI | xumum» Baxuelmue npeacTaButean
HCOPraHNYICCKHUX BCHICCTB. Kommuecrsennsie OTHOIICHUA B XUMHUHN
(18 u)
Bozayx u ero cocras 1 ITpubop anst onpeneneHust
COCTaBa BO31yXa
Kucnopon 11
IT. p.Ne3 I lonyucnue, coOupanue u
PACIO3HABAHKE KUCIOPOI»
Oxcuapl 1
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26
27

28
29
30
31
32
33
34

35
36

37

38

39

40
41

Bonopon
I1.p. Ned4 «Ilonydenue, coOupaHue u
pacro3HaBaHUe BOIOPOIAY

Kucnorer

Conu

KonuuecTBo BemecTsa

Pemenne pacyeTHbIX 3a1a4
MonsipHblii 00beM

ra3000pa3HbIX BEIIECTB

Pacuérsl mo xumMuuecKum

YpaBHEHUSIM

Pacuérsl mo xumMuuecKum

YpaBHEHUSIM
Bona. OcHoBanus

PactBopsl. Maccosas nons
PACcTBOPEHHOIO BEIECTBA

IL.p. Ne 5 «IIpurorosnenue pacTBOpPOB

COJIeH C UX 3aJaHHON MacCOBOH

hi (o) (51703

O06o01menne u cucTeMaTHU3alus 3HaHUN
1o Teme: «BakHelne npencTaBuTeNn
HEOPTaHUYECKUX BEIIECTB.
KonnuecTBeHHbIE OTHOLIEHUS B
XUMHN»

K.p.Ne2 o teme: «Baknetiime
MPEICTABUTEIN HEOPTAHIMYECKUX BEILIECTB.
KonyecTBeHHbIE OTHOLIEHNS B XUMUID)

Oxcuppl: knaccupuKamus U CBOMCTBA
OcHoBanwust: K1accupUKAIUS |

42  Kucnotel. Knaccudukanus kucior

43

CBoOIiCTBa KACIIOT

Knaccupuxamnms coneit

45

CBolicTBa coel

46 T'eHermyeckas CBsI3b MEXAY KJacCaMU

47

48

49

HEOPTaHUYECKUX BEILIECTB
ILp. Ne 6 «Pemenue
SKCMEPUMEHTATBHBIX 331a1»
O0001IeHNEe U CHCTEMATH3ALINS 3HAHU I
o Teme: «OCHOBHEIE KJIaCCHI
HEOPraHUYECKUX COCTUHEHUI»

K.p. Ne3 o teme: «OCHOBHBIE

KJTaCChl HEOPTaHUUECKUX
COeUHEHMI

11

— e

19eckux coenuHeHui (10 1)

udpooit MUKpOCKOTT

Haruuk pH Jlatuuk pH,
no3aTop o0bpéMa
KUAKOCTH, OFOpeTKa,
IaTYHK TEMIIePATYPbl
IUIATHHOBBIH, TATYHK
IaBJIeHHs, MATHUTHAS
MelnanKa

Ilepuonnueckuii 3akoH u [lepuoanveckas cucrema xumudeckux saemeHToB [ 1. Menneneesa u
crpoeHue aroma (8 )

50

EcrecTBeHHbIE CeMelicTBa
XUMHYECKUX 3JIEMEHTOB. AM(OTEpHOCT

1
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51 Ortxkperrue . Y. MenaeneebiM
Ilepuonuueckoro 3akoHa
52 OcCHOBHbBIE CBENCHUS O CTPOCHUH
aTOMOB.
53 CtpoeHue 31eKTPOHHBIX YPOBHEN
aTOMOB XUMHYECKHX 3J1IeMeHTOB Ne«Nel-20 B
tabmuue JI. 1. MeHneseesa.
54 Ilepuoauueckuii 3aKOH
J. 1. Menneneesa U CTpOEHHUE aTOMa
55 XapakTepucTUKa XUMHYECKOTO
3JIEMEHTa HA OCHOBAHUH €0
nojoxxeHus B [lepuonnueckoii cucreme
56 XapakTepuUCTHKAa XUMHUYECKOIO
3JIEMEHTa Ha OCHOBAHMH €r0 MOJIOKEHUS B
Ilepuoguyeckont cucreme
57 3naueHnue Ilepuonnueckoro 3akoHa u
Ilepuoauyeckoit CHCTEMbI XUMUYECKHUX
anemeHToB J[. 1. MeHneneesa
58 HoHHas xumMu4eckas CBsi3b
59  KoBaneHTHas XUMUYeCKas CBSI3b
60 KopaneHTHas nonsipHasi XUMHYECKas
CBSI3b
61 Merannnueckas XUMUYECKasi CBA3b
62 CreneHb OKUCICHUS
63 OKHUCIUTETbHO- BOCCTAHOBUTEIIbHBIE
peakuuu
64 OKMCIMTETBHO-BOCCTAHOBUTEILHbIE
peakuuu
05 OG6o0LIeHre U CUCTEMATU3AINS 3HAHUI
no Temam: «I13 u IICXD» u «Ctpoenue
Bemectsa. OBP» KoHntponbHas pabora rmo
66 temam: «I13 u TICXD» u «Ctpoenue
Bewectsa. OBP»
Pemenne pacueTHbIx 3ana4
67 [IpomexyTOUYHAsT aTTEeCTAIHSI
68 Pe3eps — 2 yaca -
Ne m/m Tema ypoka
2
Knaccudukauus HeopraHMUECKUX
2 BEILIECTB U UX HOMEHKJIATypa
Knaccuukanusi XUMUYECKUX peakiuit
3 MO Pa3JIMYHbIM OCHOBaHUSIM BxonHas

Xumudeckasi CBsizb. OKHCITUTENIbHO-BOCCTAHOBUTENbHBIE peakiuu (11 )

OuarHocTu4deckas padora

1

«Pemenue PacHC€THBIX 3aaa1»

Xumud 9 xjacc

Komn Jara Jomarmx
YECTB  MPOBEA ce

0 CHUS 3aJaHUC
YaCcoB

3 4 5

1
1
1

26

JlaTuuk TeMnepaTypbl
MJIATHHOBBIM, AATYUK TEM-
nepaTypbl TEPMOMNAPHBIIA

Hcnonrs3oBanne
0o0opyAOBaHUS LICHTPA
«Touka pocra»



4 TloHsiTHE O CKOPOCTH XUMHYECKOMN 1 ITpubop must w-
PEeaKLuH. JIFOCTPALIUU 3aBUCUMOCTH
CKOPOCTH XUMHUYECKOU
peaKkLuu OT yCIOBUH
5 Karamms 1
Xummdeckre peakuuu B pacteopax (10 u)
6 DNeKTPONUTHYECKAs] 1 JlaTauk TeMmneparypsl
IUCCOLMALINS TJIATUHOBBII
7 OCHOBHBIE TIOJIOXKEHHS TEOPUHU 1
snekrponutudeckoit nuccormannu (TI]T)
8 XuMHUeCKUe CBOMCTBA KHUCJIOT B CBETE 1
T JlaTuuk 35eKTpo-
1 MIPOBOJIHOCTH, J103aTOP
9 Xwumuyeckue CBOWCTBA KHCJIOT B CBETE 00BEMa KUAKOCTH, OF0-
jae)ll perka
10 Xumuueckue cBoNCTBa OCHOBaHUII B CBETE 1
TEOPHUH SJEKTPOIUTHUCCKON JUCCONAIIIT
11 Xumuueckue CBONCTBA CONEH B CBETE 1
TEOPUH 3JIEKTPOIMTHYECKON

IUCCOLMALINN
12 Tlonsrtue o rugponuse coneit [Lp. Ne 1.
13 PelreHne 5kCepUMEHTANBHBIX 3a0a4 110
TeMe «IJEKTPOJTUTHYECKAsT AUCCOLIUALIUS
O06o0buienne 1 cucTeMaTU3aLMsI 3HAHUH 110
14 teme «XuMuueckue peakuuu B pacTBopax 1
3JIEKTPOJIUTOB»
15 K.p.Me 1 no teme « Xumndeckune 1
peakLuK B PACTBOPaX 3JICKTPOJIUTOBY
Hewmerannsl u UX coenuHeHus (25
16 4) 1
6 OOmmas xapaKTepuCTHKa
HemeTaioB O0mast
17 xapakrepucruka snementos VIIA 1
rpynibsl — rajoreHoB CoennHeHus

18 ranorenos IL.p.Ne 2. «M3yuenne
19 cBoiicTs conmAHOI KHCTOTH OOmas
5o XAPAKTEPHCTHKA /IEMEHTOB VIA -
xanpkorenos. CepaCeposonopon u 1 Anmapar st poBeeHNs
CymbQuabI XUMHUYECKUX MPOLIECCOB
(ATIXP)
21 KucnoponHble COEUHEHNUS CEPbI JlaT4KK XJIOPH- HOHOB
22 IlLp. Ne 3. «M3yueHue CBONCTB CEpHOMN
KHCJIOTBD)
23 Obmas 1 Anmnapat a5 npoBeneHus

XUMUYECKUX PEaKLHI
(AITXP), mpubop niust
MOJYyYE€HUS ra30B WIN
annapat Kunna

Tepmopesucrop-
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XapaKTEePUCTUKA XUMUYECKUX HBIH JATYMK TCM-

31eMeHTOB VA rpynmnsl. A30T HEPaTyphl, JaTIHK
pH, marauk »ack-

TPOMPOBOAHOCTH,
armapar Juist Ipo-
BEACHUS XUMUYC-
CKHX peakiuit
(AIIXP), maruur-
Has MCIIAJIKA
1 JlaTumk amekTpo-
MMPOBOAHOCTH
26

27 Harauk
HUTPAT-UOH

28 OB
25  Awmmuak. Comu aMMOHUS
29
30 1
ILp.Ne 4 «IlonyyeHne aMmMuaka U U3y4eHUE
ero ceoicTy Kucnopoaconepkamue
coenuHeHus a3ota Kucnoponconep:xaiue
COEMHEHHsT a30Ta
®dochop u ero coenuHEHUs
OObwast
XapakTEepUCTUKA 3JeMeHTOB [V
A-rpynmsl. Yraepon
31 Kucnoponconeprkaliue COeqTMHEHUs]
yriepona
32 TILp. Ne5. «IlonyueHue yrieKucaoro
ra3a u U3y4eHue ero CBONCTB»
33 VraeBogopomsl
34 Kwucsoponconepskaiiue OpraHu4ecKue
COeMMHEHUs
35 KpemHuii 1 €ro COeMHEHUs
36 CunukaTHasi MPOMBIIIIEHHOCTh
ITonyyenue Hemetanios llonyuenue
37 BaxHEHIINX XUMHUYECKUX COCTUHEHUN
38 OO06o6bmenue mo reme «Hemeramibl 1 ux
COEIUHEHUS»
39 K.p. Ne2 o teme: «HemeTasuiel u ux
COEIUHEHUS»

40 Meranne! 1 ux coenuHenus (17 9)
1
41 TlonoxkeHre METAIIIOB B
Ilepuoanyeckoil cucreme, CTpOCHUE
aTOMOB U KPHCTAJIOB
42 OOmmue XUMUYECKHE CBOMCTRA 1
METaJUIOB
43 OOrmmas XxapaKTepUCTHKA 1
I[EIOYHBIX METAJIIOB

44 OOmas xapakTepuCTUKA
IIETIOYHBIX METAJUIOB
45 OO01mas xapakTepuCTHKa
IIETIOYHO3EMENTbHBIX



47 QOO0was
XapaKTepPUCTHKA
METAJUIOB
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MEJIOYHO3CMEJIbHBIX MCTAJIJIOB

47 JKécTkocTb BOABI U CITOCOOBI €6 1
yCTpaHEeHUs!
48 Ilp.Ne 6. «IlonyueHue xecTKON BOABI U 1

CTIIOCOOBI €€ YCTPaHEeHUsD)
49 ANHOMUHUA U €r0 COeqUHEHUSI 1
50 XKeneszo 1
51 Coenunenus xenesza 1
52 ILp. Ne 7 «Pemenne 1
SKCIEPUMEHTANIBHBIX 3a7a4 1o TeMe «MeTanb
Kopposus METAJJIOB u Croco0b!
1 3amuTe! OT HEé
Metasiel B npupozae. 1
Ilonsatue o Metamtypruu

53

54
55

36 O06o01enne 3HaHNN TIO TEME
57 «MeTanabm
KonTtposbHas padot 3 mo teme 1
«MeTanabm
Xumust v OKpyskaromasi cpena (2 4)
58 Xwumuueckass OpraHW3amusi  IUIAHETHI 1 3emust
59 Oxpana 1

Harauk
3ICKTPO-
MPOBOTHOCTH,
JlaTunk naBreHUS
majka, Ipuoop
IS TIOJTYICHHS
ra3oB WU arma-

OKpYKaIOIIeH Cpeabl OT XUMUYECKOT0 3arpsisHeHus QO000IeHre 3HAHUI [0 XUMUH 32 KYPC OCHOBHOM

mkouel. ITogroroska k OCHOBHOMY rocy1apCTBEHHOMY SK3aMeEHY
(012) (7 9)

60 BemecTsa

61 Xumunueckue peakuuu

62 OCHOBBI
HEOPTraHUYECKON
XUMUHU

63 OCHOBBI 1
HEOPTraHUYECKON
XUMUHU

64 TloBTOpeHue u 0000IIEHHE IO TEME. 1
IToaroToBka Kk KOHTPOJILHOH padoTe

65 KonrpoabHas padoraNe4 «Mrorosas 1
MO KypCy OCHOBHOM LIKOJIbI»

66 AHaan3 KOHTPOJIbHOH pabOTHI. 1
Ilonsenenue UTOroB roaa.

67 PesepBHOE BpeMms 2
63
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8. Onucanue yLIe6HO-MeTOI[I/ILIeCKOFO N MarCpruaJIbHO-TCXHHUYCCKOIO 00eCTICUCHMUA.

YMK «Xumus. 8 kiaccey
1. Tabpuensu O. C. Xumums. 8 kmacc: y4ueOHuk st obmeobpasoBarenbHbix opranmsamuii / O. C.
Tabpuensa, U. T'. Octpoymos, C. A. Cnankos. — M.: IIpocsemienue, 2021
2. Tabpuensn O. C. Xumusa. Merogmueckoe mnocodue st 8 kiacca ydeOHoe mocodue s
obmeobpazoparenbubix opranm3anuii / O. C. I'abpuensn, . B. Akcénosa, 1. I'. OctpoymoB. — M.:
IIpocsenienue, 2019
3. Tabpuensu O. C. Xumwms. COOpHHK 3amad W yhnpaxHeHwid. 8 kiacc: ydeOHOe mocoOue st
obmmeodpaszosarenbHbix opranmzanmit/ O. C. I'abpuensn, . B. Tpurybuak M. : Ilpocsemenne, 2019
4. Tabpuensu O. C. Xumus. Terpanp ni1st 1a00paTOPHBIX OMBITOB M MPAKTHYECKUX paboT. 8 kiacc: yueOHOe
nocobue st odmeodpaszoparenpbHbix opranuzanuii / C. [abpuensa, M. B. Akcénosa, W. I'. OctpoymoB.
— M.: IIpocsewmenue, 2019
5. Tabpuensa O. C. Xumusa. Pabouast Terpans. 8 kiacc: yuebHOe mocodue mnsi o0rneodpa3oBaTeIbHbIX
opraam3anuii / O. C. I'abpuensiH, C. A. Cnagxos, U. I'. OctpoymoB. — M..: [Ipoceemenue, 2019
YMK «Xumus. 9 knaccey
3. Tabpuensu O. C. Xumusi. 9 knacc : yueOHUK 1t 00meo0pa3oBaTenbHbIx opranusanmii / O.
C.T'adpuensn, . I'. Octpoymos, C. A. Cnankos. — M.: [Ipoceemenue, 2021
4. Tabpuensa O. C. Xumma. Meroguueckoe mnocodue mma 9 kiacca: yued. mocobue s
obmeobpazosarenpHbix opranmzanmii / O. C. I'abpuensa, U. B. Akcénora, 1. I'. OctpoymoB. — M.
IIpocsenienue, 2019
5. Tabpuensa O. C. Xumumsa. COopHHK 3amad W ynpaxHeHWd. 9 kjmacc : yueObHOe mocoOue st
obmeodpaszosarenbHbix opranm3anmii/ O. C. I'abpuensn, U. B. Tpury6uak. M.: [Ipocsemenue, 2019
6. T'abpuensn O. C. Xumusa. Terpanp st 1a0OpaTOPHBIX OIBITOB M MPAKTUYECKHX padoT. 9 kmacc :
yaeOHoe mocobue anst obimeodpaszoBatenbHbix opranmzanwii /O. C. T'abpuensH, Y. B. Axcénona, 1. T
OctpoymoB. — M.: Ilpoceemenne, 2019
7. Tabpuensu O. C. Xumusi. Pabouast Terpans. 9 knacc | yueOHOe mocodue st
obmeobpazosarenbHbix opranusanuii / Q. C. l'abpuensn, C. A. Cnankos, U. T
OctpoymoB. — M.: Ilpoceemenne, 2019
HudopmauronHrie cpeacTsa
HaTepHEeT-pecypest
1. http://www alhimik ru IlpeacrasaeHsr pyOpUKU: COBETHI ADUTYPUCHTY, YIUTSIIO XUMHHU, CIIPABOYHUK (OUCHB OOIbIIAS
Ho,u6op1<a Ta6J'II/H_I " CHpPaBOIHBIX MaTCpI/Ia.]'IOB), BCCCJIad XUMUA, HOBOCTH, OJIUMITUAAbI, KYHCTKaMCpa (Macca HUHTCPCCHBIX
HMCTOPHUYCCKHUX CBEACHUM).

2. http://www hij.ru Xypran « XuMus 1 )KU3HBY MOHATHO U 3aHHMATEIBHO PACCKA3BIBACT 000 BCEM HHTCPECHOM, UTO
MPOUCXOTUT B HAYKE M B MHPEC, B KOTOPOM MBI KHBEM.

3. http://chemistry-chemists.com/index.html D ek TpoHHBIH KypHAT «XUMHUKH U XUMHS», B KOTOPOM MPEICTABICHO
MHOKECTBO

OIIBITOB IO XMMHH, 3aHUMATCIBbHONU I/IH(I)OpMaLII/II/I, HOSBOHHIOHIeﬁ YBJICUDb YICHUKOB 3KCHCpI/IMCHTaJ'IbHOI\/'I qJacTbIO
npeaMera.

4. http://c-books.narod.ru BceBozmorkHas nuteparypa no XUMHH.

5. http://www .drofa-ventana.rul3sectHOE n3aaTenbCTBO VueOHOM muTepatypbl. HOBUHKH HAyYHO-TIONYISIPHBIX U
3AHUMATCIBHBIX KHHUT ITO XUMHH.

6. http://1september.ru XKypran s yauteaei u He TOJIBKO. BOIIIOE KOIHUYSCTBO PAbOT YUCHHKOB, B TOM YHCIIC H
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HCCIIEIOBATEIIBCKOTO XapaKTepa.
7. http://schoolbase.ru/articles/items/ximiya Bcepoccuiickuii IIKOTBbHBIN OPTaT CO CChUTKAME HA 00pa30BaTeIbHbIE
CalThI TIO0 XUMUHU.

8 www periodictable.ru COOpHHUK cTaTel O XUMITIECKUX 3JIEMEHTaX, HILTFOCTPUPOBAHHBIN SKCTIEPUMEHTOM

[Tepedennb nabopaTopHOTro OOOPYIOBAHUS, MPH BLITIOTHEHUH MPAKTHYECKUX padOT MO XUMHUH 32
KypC OCHOBHOM 0OIIeH KOJIBI.

1 ITpuGops! 1 00opyaoBaHue A npakTuydeckoil padotsl. ObopynoBaHue:

. MukponabopaTopusi XUMHUYECKas;
. TPOOUPKHU CTEKISTHHBIE,

e KOJIObI KOHHYECKHE,

*  CTakaHbl CTEKJSIHHBIE Ha SO M,

*  TAJIOYKH CTEKJISTHHBIE,

*  TpyOKH COCOMHHTENbHBIE. CTEKJISIHHBIE, PE3UHOBBIE,
*  mpoOKU PE3NHOBBIE,

*  CIHPTOBKH;

. TP KaJIKU st TPOOHPOK;

. IOTaTUB JaOOPaTOPHBII;

. LOTaTUB IJIs1 MPOOHPOK;

* BOPOHKA CTEKJISIHHAS,

. unpTp;

*  CIHYKH,

. acOecToBast CETKa,

*  JIyYMHKU.

2 PeakTUBBI:

*  KHCJOTBI: CONISTHAs, CepHast, a30THAS,

*  [IEJOYH: TMAPOKCH] HATPHS, TUAPOKCU KaJIbLIS,

» ocHoBanus: ruapokcua Menu (II) , runpokcun sxenesa (110),

e coju: kapOoHaT KanbLus, xjaopun Hatpus, xiopun menu (1), aurpar cepebpa, xmopua
Oapust, kapOOHAT HATPHUS, XJIOPHUIT ATFOMHUHHS,

MePMaHTaHAT KaJIvs, HUTPAT KaJlns, MeIHBIN Kynopoc, cyibdar xkenesa (I1I), cynapdar uunka,
cynepdocdar, aMmuayHas cenuTpa, MOUeBHHA (KapOaMun), XJIOPU Kaus, Cyab(aT HaTpusl,
CHJIMKAT HATPHs, CyJIb(aT aIrOMUHUS,

*  MPOCTHIC BEINECTBA: YTOJIb, [IMHK, XKeJIe30, ATFOMUHUHN, MAarHUH, MeIlb, CBUHELI,

*  CIIOXKHBIE BEIIECTBA: MPaMop, caxap;

* HHAUKATOPDI,

. okcuasl: menu (1), okcun mapranua 3.Opranuueckue

BEIICCTBA.

*  COJIM: aueTat HaTpwsl, PEHONAT HATPHUS;
*  KHCJIOTBL. YKCyCHAsl KHCJIOTa, MypaBbHHASI KUCJIOTA, OJIEUHOBAS,
*  COUPTBL 3TAHOJ, U30NEHTUJIOBBIH, INIULEPHH, TPONAHOIT, .

oensoun, peHon,
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b YIJIIEBOABL KpaxMall, INIIOKO34a, Caxapo3a.

4. TCO:

* Kowmnerotep
*  TPOEKTOP
+  Dnekrponnbie mocodus, CD-aucku o Temam:
* -HEOPraHu4CCKast XuMUsl,
* -OpraHuvcCKas XuMus,
¢ -o0mmast Xumusi.

9. Ilnanupyemble pe3yJbTaThl OCBOCHHUS Y4eOHOrO MmpeaMeTa

ITo 3aBepiIeHUIO Kypca XUMHUHU Ha 3TaHE OCHOBHOTO 0O0IIero o0pa3oBaHUsI BHITYCKHUKH OCHOBHOM IITKOJIBI
JOJKHBI OBJIAAETh CIENYIOLUIUMH pe3yIbTaTaMu:

1. JINYHOCTHBIE PE3yNbTaTHI:

1) ocosnanue cBoeit STHUUECKON MPUHAANIEKHOCTH, 3HAHNE UCTOPUN XUMHUH U BKJIaIa
POCCHICKON XMMUYECKOW HAYKH B MUPOBYIO XHUMHIO,

2) ¢opmupoeaniie OTBETCTBEHHOTO OTHOLICHHUS K TIO3HAHUIO XUMHH; TOTOBHOCTH M CIOCOOHOCTH
o0y4Jaromuxcs K CaMOPa3sBUTHIO M CAMOOOPAa30BAaHHIO HA OCHOBE U3Y4YEHHBIX (DaKTOB, 3aKOHOB U
TEOPUI XUMHUH; OCO3HAHHOTO BBIOOPA U TIOCTPOCHHE MHANBUYaJIbHONH 00pa3oBaTeIbHON
TPAEKTOPUH,

3) dopmuposanue 1enOCTHON €CTECTBEHHO-HAYYHOW KAPTHHBI MUPA, HEOTHEMIIEMOH YaCThIO
KOTOPOH SIBJISIETCS XUMHUUYECKasi KApTUHA MUDA,

4) oenaoenue COBPEMEHHBIM SI3bIKOM, COOTBETCTBYIOLINM YPOBHIO Pa3BUTHSI HAYKH U
O0IIeCTBEHHOH MPAKTHKH, B TOM YHUCJIE U XUMHUECKUM,

5) oceoenue counanbHBIX HOPM, MPABHII TIOBEACHUS, poJieil U (OPM COLIMATBHOHN JKU3HU B COLIUYME,
NPUPOAE U YACTHOH JKU3HU Ha OCHOBE HKOJIOTHYECKOH KyIbTyphl U 6€30MmacHOro odparueHus ¢
BELECTBAMH U MAaTepUATIAMHU,

6) opmuposanie KOMMyHUKATUBHONH KOMIIETEHTHOCTH B OOIIEHUH CO CBEPCTHUKAMH U
B3POCJIBIMU B IIPOLIeCce 00pa30BaTeNbHOMN, OOIECTBEHHO ITOJIE3HOM,
yueOHO-HMCCIIEe0BATENbCKON, TBOPUECKOHN 1 APYTHX BUIOB ACATEIBHOCTH, CBA3aHHBIX C XMMUEH.

II. MeranpenMeTHbIe pe3yJIbTAThI:

1) onpeoenenue neneit coOCTBEHHOro OOYYEHUS, IIOCTAHOBKA M (YOPMYJIUPOBAHHE IS ce0s1 HOBBIX 3a11a4;

2) naanupoeanie yTel NOCTIKEHHS KeJIaeMOTo pe3yJibTata O0y4eHHs XUMHUH KaK TEOPETUIECKOT0, TaK U
SKCIIEPUMEHTAIBHOTO XapaKTepa,

3) coommecenue CBOMX NEHCTBUI C INIAHUPYEMBIMHU PE3YJIbTATAMH, OCYUjeCnEieHtie KOHTPOIIS CBOEH
AESITEIbHOCTH B MPOLIECCE TOCTHXKEHUS PE3YNIbTaTa, onpedeienie criocodOB AeHCTBUI NPH BBITTIOJTHEHUH
JTa00OpaTOPHBIX U MPAKTHYECKUX Pa0OT B COOTBETCTBHU C NMPABHJIAMH TEXHHUKU 0€30MaCHOCTH;
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4)

5)

onpedenenie NICTOUHUKOB XUMHUYECKOH HH(POPMALINK, MTOTyUeHHE U aHATTN3 €€, CO3JaHHe
UH(POPMALIMOHHOTO MPOAYKTA U €r0 MPE3eHTaLNS;

UCNOIb306aHE OCHOBHBIX UHTEIJIEKTYaIbHbBIX ONepaluii: aHalIu3a U CUHTE3a, CPAaBHEHUS U
cHCTEMaTH3alny, O0OOIIEHHs U KOHKPETH3ALMH, Gbls6/1eH e TIPUIUHHO-CIIEICTBEHHBIX CBsI3ei U
nocmpoene TOTHYECKOro PacCyKICHUS U YMO3aKIFOYeHUs (HHAYKTUBHOTO, IEAYKTUBHOTO U TIO
aHAJIOTUN) HA MAaTePUae €CTECTBEHHO-HAYYHOT'O COIEP KAHMUS,

6) ymenue CO3MAIOT, MPUMEHATh U IPEOOPa30BbIBATH 3HAKW M CUMBOJIBI, MOJIEJIH U CXEMBI JUIsl PELICHUS

7)

8)

17

yueOHBIX U MO3HABATENbHBIX 33/a4,;
gopmuposanue u pazeumiie SKOJIOTMIECKOr0 MBIIIJICHHS, YMEHHE MPUMEHSTh €r0 B IIO3HABATENbHOMH,
KOMMYHHKATHBHOH, COLMAIbHON MPAKTUKE U MPO(ECCHOHANIBHON OPUEHTALUH;

eeHepupoeanlie UK 1 ONpenesIeHHe CPEACTB, HEOOXOMUMBIX U UX PeaTH3aliH.

IIpenmMeTrHbIe pe3yabTaThI:

BbINyCKHUK HAYYHUTCS:

XapakTepH30BaTh OCHOBHBIE METObI TO3HAHUS: HAOJI0JeHHE, U3MEPEHHE, SKCIIEPUMEHT;
OIMUCHIBATH CBOMCTBA TBEP/BIX, JKUAKHX, FA3000pa3HbIX BEIIECTB, BbIIEIAS X CYLIECTBEHHbIC
NPU3HAKHY;

PacKpbIBATb CMBICJ OCHOBHBIX XUMHYECKUX MOHSITHI «aTOM», «MOJIEKYJIa», KX UMUYECKUN
3JIEMEHTY, «TMPOCTOE BEIECTBOY», KCIOKHOE BEIIECTBO», KBAICHTHOCTDY, KXUMHYECKas
peaKLusi», UCTIONb3Ysl 3HAKOBYIO CUCTEMY XHMHUH;

PacKpbIBaTb CMBICJ 3aKOHOB COXPAHEHHSI MAaCChl BELIECTB, MOCTOSHCTBA COCTABA,
ATOMHO-MOJIEKYJIIPHON TEOPHH,

paznuuaTh XUMHUUYECKHe 1 (HU3NIECKHUE SIBICHHUS,

Ha3bIBATb XUMHUYECKHE 3JIEMEHTBI;

OIpeesisiTh COCTAB BELIECTB MO HX GopMyJiam;

OIpeessiTh BAICHTHOCTh aTOMA 3JIEMEHTA B COSIUHEHUSIX;

OIPeIessITh THIT X UMHUYECKUX PEAKLHU;

Ha3bIBaTh MPU3HAKH U YCJIOBUS MPOTEKAHUS XUMHYECKUX PEaKLHii;

BBISIBJISITh TIPU3HAKH, CBUAETENLCTBYIOIIUE O MPOTEKAHNH XUMHUYECKON PEakLuu Mpu
BBIMOJHEHUH X UMHUYECKOI'O OIIbITA,;

COCTaBJIATH (POPMYJIBI ONHAPHBIX COENUHEHHH,

COCTaBJISITb YPABHEHUSI XUMHYECKHX PEaAKLIUI;

coOmronath npasmia 0e30macHON pabOThI IPU MPOBEACHHUH OTIBITOB,

MOJIb30BATHCS J1aOOPaTOPHBIM 00OPYAOBAHHEM U TIOCYAOH;

BBIYHCIIATH OTHOCUTENIbHYIO MOJICKYJSIPHYIO M MOJISIPHYEO MacChl BELIECTB,

BBIYHCIIATH MACCOBYIO JIOJII0 XUMHUECKOI'0 3JIeMeHTa 10 (HopMyJie COeTUHEHHS,

BBIYHCIIATH KOJMYECTBO, O0BEM MIJIM MACCY BELIECTBA IO KOJIMYECTBY, 00bEMY, MACCEe PEAreHTOB HJIH
MPOAYKTOB PEaKLIUH;

XapakTepH30BaTh (PU3MUECKIE H X UMHUYECKHE CBOMCTBA MPOCTBIX BEIIECTB. KUCIOPOAa U BOIOPOAA,
NoJIy4aTh, COOUPATH KUCIOPO 1 BOJOPOL;

pacmo3HaBaTh OIMBITHBIM MYTEM ra3000pa3Hble BEIIECTBA. KUCIOPO, BOAOPOL;

PacKpbIBaTh CMBICI 3aKOHAa ABOraapo;
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PaCKpBIBATh CMBICI TIOHATHH «TEIIOBOH 3P (PEKT peaKim», KMOJSIPHBINA 00BbEMY;
XapaKkTepU30BaTh PU3MUECKHE U XUMHUUECKNE CBOHCTBA BOJIBL,

pPacKpbIBaTh CMBICI MOHATHS «PacTBOPY;

BBIUHCJISITH MACCOBYIO JIOJIIO PACTBOPEHHOTIO BEILECTBA B PACTBOPE;

MIPUTOTOBJISITE PACTBOPHI C ONPEAEIEHHON MAaCCOBOM N0JIEH PaCTBOPEHHOIO BELIECTBA,

Ha3bIBaTb COEAMHEHMSI U3YUEHHBIX KJIACCOB HEOPTaHUYECKUX BELIECTB,

XapaKkTepU30BaTh PU3MUECKHE U XUMHUYECKHUE CBOHCTBA OCHOBHBIX KJIACCOB HEOPTaHMYECKUX
BEIIECTB. OKCUIOB, KICJIOT, OCHOBAHUM, COJICH,

OTpeAeNATh MPUHAJIEKHOCTD BELIECTB K ONpeAeeHHOMY KJ1acCy COEAMHEHMUI;

COCTaBJIATH (POPMYJIBI HEOPTAHUIECKIX COSANHEHUH N3yUEHHBIX KIJIACCOB,

MIPOBOAMTD OMBITHI, MOATBEPKAAOIINE X UMUYECKHE CBONCTBA U3yUEHHBIX KJIACCOB
HEOpPraHUYECKHX BEILeCTB;

pacro3HaBaTh ONBITHBIM ITyTEM PacTBOPBI KUCIIOT U Liesouel 0 H3MEHEHUIO OKPacKu
HUHANKATOPA,

XapaKTepHU30BaTh B3aMMOCBA3b MEXKAY KJIaCCAaMU HEOPraHMYECKUX COEUHEHMUIT;

packpsiBaTh cMbIch [lepuonuueckoro 3akona [[. 1. Menneneesa,

OOBSICHATH (PU3MUECKUI CMBICI AaTOMHOTO (TTOPSAKOBOr0) HOMEPa X UMHUYECKOT0 3JIEMEHTa, HOMEPOB
rpynmnel ¥ nepuoaa s nepuoaudeckon cucreme Jl. 1. Menneneesa,

OOBSICHATh 3aKOHOMEPHOCTH U3MEHEHUS CTPOSHHSI aTOMOB, CBOICTB 3JIEMEHTOB B IPeneiax MajbIX
MEPUOAOB U INIABHBIX MOATPYIIIL;

XapaKTEePU30BaTh XUMHUECKUE 3JIEMEHTHI (OT BOOPO/IA 10 KAJIbLIUS) HA OCHOBE X MOJIOXKEHHS B
nepuoanueckoi cucreme J{. V. MenneneeBa u 0COOEHHOCTEH CTPOCHHSI UX aTOMOB;

COCTaBJIAITb CXEMBI CTPOCHUSI aTOMOB NePBbIX 20 371€MEHTOB nepruoandeckom cuctemsl [ U.
Menneieena,

PacKpbIBATh CMBICH MOHATUH: «XUMHUUYECKAsI CBSI3bY, «3JIEKTPOOTPULIATENBHOCTDY,
XapaKTEePU30BaTh 3aBUCUMOCTD (PU3MUECKUX CBOHCTB BEIECTB OT THITA KPUCTAUTMYECKON PEIETKY;
ONpeAeNsATh BUJ XUMUYECKON CBA3U B HEOPraHUYECKUX COEUHEHUSX;

n300pakaTh CXEMbI CTPOCHHUS MOJICKYJT BEIECTB, OOpa30BaHHBIX PA3HBIMH BUAAMH XUMHUECKUX CBsI3El;
PacKpbIBATh CMBICT MOHATUH «HOH», KKATUOHY, KAHUOHY, «3JIEKTPOJIUTBD), KHEIJIEKTPOIUTHDY,
«QIEKTPOIUTHYECKAs] UCCOLUALIUAY, KOKUCIUTENbY, «CTENEeHb OKUCIEHUS», KBOCCTAHOBUTEIbY,
«OKHCIIEHUE», KBOCCTAHOBJIEHUEY,

OTpeAeNATh CTENEeHb OKUCIEHHsI aTOMa 3JIEMEHTa B COEITUHEHNH,

PacKpbIBaTh CMbBICJ TEOPUU AJIEKTPOIUTHIECKON ANUCCOLHALINH,

COCTABJISITh YPABHEHMUSI SJIEKTPOJIUTHYECKON TUCCOLMALIMY KUCIIOT, IIeJI0Uei, comel,

OOBSICHATD CYIIHOCTD MPOLIECCA SIEKTPOTUTHUECKON AUCCOLMALIUN U PEAKLIUH HOHHOTO OOMeHa,
COCTABJIATH TIOJHBIE U COKpAINEHHBIE HOHHBIE YPABHEHUS peakinii oOMeHa,

OTIPeNeNATh BO3SMOXKHOCTD MTPOTEKAHHS PeaKni HOHHOTO OOMEHa,;

MPUBOJIUTh PEAKLIUHU, TOATBEPKAAIOIINE KaUeCTBEHHBINH COCTAB Pa3IMUHBIX BELIECTB;
ONpeAENATh OKUCINUTEb U BOCCTAHOBUTED;

COCTaBJIAATb YPABHEHUS] OKUCIUTENBHO ~-BOCCTAHOBUTEBHBIX PEAKLIMIA,

Ha3bIBaTh (PAKTOPBI, BIUSIOLINE HA CKOPOCTh XIMUYECKOH peakiuH;

KJ'IaCCI/I(I)I/ILII/IpOBaTb XUMHUYCCKUE PCAKIIUU MO PA3JIMYHBIM IMPU3HAKAM,
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*  XapakTepHu30BaThb B3aUMOCBS3b MEX]y COCTABOM, CTPOEHHEM U CBONCTBAMHU HEMETAJLIIOB,;

*  MPOBOAUTBH OIBITHI MO MOJYYSHHIO, COOMPAHHIO U U3YUSHHIO XUMUYECKHUX CBOMCTB ra3000pa3HbIX
BELIECTB: YIJIEKUCIIOTO ra3a, aMMHaKa,

*  pacro3HaBaTh OMBITHBIM IyTEM ra3000pa3HbIE BELIECTBA: YIJIEKHUCIIBIN ra3 1 aMMHAK;

*  XapakTepHu30BaThb B3aUMOCBA3b MEX/Y COCTABOM, CTPOEHHEM U CBOICTBAMU METAJLIOB;

* Ha3bIBaTh OPTaHWYECKHE BEIeCTBa MO MX (OpMyJie. METaH, STaH, STHIEH, METAHOJ, 3TaHOI,
INIMLEPUH, YKCyCHasl KHUCJIOTa, aMMHOYKCYCHas KHCJIOTa, CTEapuHOBas KHUCJIOTA, OJIEMHOBas
KHCJIOTA, TJIIOK03a;

*  OLIEHUBATh BIMSHUE XMMHUUECKOIO 3arpsI3HEHUS OKpY Karollel cpeibl Ha OPraHN3M YeJIOBeKa;

* rpaMOTHO OOpamaThCs ¢ BEIECTBAMH B IOBCEAHEBHOM JKU3HY,

*  OIpenensaTb BO3MOXKHOCTb IPOTEKAHUs PeaKLUil HEKOTOPBIX MpeCTaBUTENeH OpraHMueCKUX
BELIECTB C KUCIOPOIOM, BOJOPOIOM, METalIaMH, OCHOBAHUSIMHU, TaJlOr€HaMU.

BBINyCKHUK MOTYyYNUT BO3MOKHOCTD HAYYHUTHCS:

*  8bI0GUCAMY U NPOBEPSAMb IKCHEPUMEHMTILHO 2UNOME3bI O XUMUYECKUX CEOUCMBAX 6E14eCME HA OCHOBE UX
cocmasa u cmpoerus, ux CHOCOOHOCMU 6CMYNAMb 8 XUMUYECKUEe PeaKyuu, O Xapaxkmepe u NPOOYKMAax
PA3IUYHBIX XUMUYECKUX PEaKYU T,

*  Xapakmepuzoeams 6euecmea no cocmagy, CIpPOEHUIo U C8OIUCMBAM, YCIMAHAGIUBAIOM
HPUYUHHO-CIEOCMBEHHbIE CEA3U MEHCOY OAHHBIMU XAPAKMEPUCTIUKAMU BE1LeCMEA;

*  COCMAGIAMb MONEKYIAPHYIE U NOJIHbIE UOHHBIE YPAGHEHUS NO COKPAYEHHBIM UOHHBIM YPAGHEHUAM,

*  NPOCHO3UPOBAMb CHOCOOHOCTb BeUleCMEA NPOAGIAMb OKUCTUMEIbHYBIE U B0CCHIAHOGUMEIbHbIE
CBOIICMBA € YYemom cmeneneli OKUCIEHUS 2NeMEHMOB, 6XOOAUX 8 €20 COCMAB;

*  cocmasnams YpaGHeHUs peaKyuil, COOmeemcmayouux nocie006ameIbHOCIU NPespauje Ul
HeOP2AHUYECKUX 6eUleC8 PAZIUYHBIX KIACCO8,

s 8bI0GUCAMY U NPOGEPSAMb IKCNEPUMEHMATLHO 2UNOMESbI O PE3YAbMAMAX G030€HCMGUs PAZIUYHBIX
Gaxmopos na uzmenenue CKOPOCHIU XUMUYECKOT Pearyuu;

*  UCNONB306aMb NPUOOPEMEHHBIE 3HAHUA O SKONOLUYECKU CPAMONMHO20 NOGEOEHUS 8 OKPYICaloufeli
cpeoe;

*  UCNONB306aMb NPUOOPEMEHHDIE KI0YeEble KOMNEMEH YUl NPU GbINOIHEHUU NPOEKMOG U
YueOHO-UCCIeO08AMENLCKUX 3A0aY NO U3YYEHUIO CEOTUCME, CROCOD08 NONYYEeHUS U PACHOZHABAHUS
seuyecmas;

*  00BEKMUBHO OYEHUBAMb UHPOPMAYUIO O BEUECMBAX U XUMUYECKUX NPOYECCaX;

o KpUmMuYecKku OMHOCUMBCS K NCeBOOHAYUHON unhopmayul, HeO0OPOCOBECMHOIL periiame 6 CPeoCmex
Maccogol ungopmayuu;

*  OCO3HABAMb 3HAYEHUE MEeOPEeMUYECKUX 3HAHUI NO XUMUU Ol HPAKMUYECKOl OesmenlbHOCMU Yel106€eKd;
CO3/Iat0T MOJAEJTH U CXEMBI JIs PeIleHUs] Y4eOHbIX U MO3HABATENIbHBIX 33144, TOHUMATh HEOOX OMMOCTh
COONIOACHHSI MPEANUCAHUH, MPEAIAraéMbIX B MHCTPYKLIUSX IO UCTIOJB30BAHUIO JIEKAPCTB, CPEACTB OBITOBON
XUMHH U Op.
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