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1. IMosicHUTEIBLHASA 3ANMMCKA

Pabouass mporpamMMa Kypca XUMHUHM JUIS OCHOBHOM IIKOJBI pa3paboTaHa B COOTBETCTBUU C
®DenepalibHbBIM TOCYJaPCTBEHHBIM 00pa30BaTelIbHBIM CTaHIaPTOM 001ero oopazoBanus. B Hell Takxke
YUUTBIBAIOTCS. OCHOBHBIE WJAEW U NojiokeHust IIporpamMmbl  pa3BuTuss U (HOPMUPOBAHHSA

YHHUBEPCAIBHBIX YUEOHBIX ACWCTBUI TSI OCHOBHOT'O OOIIEro 00pa3oBaHMs.

B cooTBETCTBHU € ATHMHU JOKYMEHTaMH 00YYarOIIUecs JOJKHBI OBJIAJICTh TPUEMaMH, CBSI3aHHBIMU
C OIpENeICHUEM MOHATUH: OTPaHWYMBATh WX, ONUCHIBATh, XaPAKTEPU30BATh M CPaBHUBATh. Tak Kak
XUMHA — HAyKa S3KCICPUMCHTAJIbHAsA, 06yqafonmec;1 JOJI’KHBI OBJIaAC€Th TAaKMMU I103HABATCJIBbHBIMUNU
y4eOHBIMH JICUCTBHUSIMH, KaK JKCIEPUMEHT, HAOIOJIEHUEe, W3MEpPEHHE, OIMHCaHUuE, MOJCIHUpPOBAHUE,
THIIOTE3a, BBIBOJ. B mporecce u3ydeHust Kypca y 0Oydaronuxcsi Mpo0DKAT (OPMHUPOBATHCS YMEHUS
CTaBUTh BONIPOCHI, OOBSCHATh, KJIacCU(UIIMPOBATh, CPABHUBATH, ONPEIENIATh UCTOYHUKH UH(OPMAIUH,
MoJyyaTh M aHAJTU3UPOBaTh €€, TOTOBUTh WH(POPMALMOHHBIA MPOIYKT, MPE3ECHTOBATh €r0 M BECTH
nuckyccnto. CeIoBaTeNbHO, IEATSIBHOCTHBIN IMOAXO0/ B H3YUCHUH XUMHH CTIOCOOCTBYIOT JTIOCTHIKEHUIO
JMYHOCTHBIX, TPEMETHBIX ¥ METANPEIMETHBIX 00pa30BaTECIbHBIX PE3YIbTATOB.

B 0cHOBY Kypca MOJIOKEHBI CIISIYIONINE HIEH:

® MaTepHalbHOE CIIMHCTBO M B3aMMOCBSI3b OOBEKTOB U SIBICHHUI TIPUPOJIBI;

¢ BCaylad poJib TCOPETUUYCCKUX 3HAaHUU JJIA 00BSICHEHNS U IIPOTHO3MPOBAHUA XUMHWYCCKUX
SIBIIGHUH, OLIEHKU X MPAKTUYECKONW 3HAYUMOCTH;

® B3aNMOCBA3b Ka4eCTBEHHOU u KOJIMYECTBEHHOU CTOpPOH XUMHWYECCKUX 00BEKTOB
MaTepUaIbHOTO MUPA;

® pa3BUTUC XUMHUYECKOU HAayKM W HOPOU3BOACTBO XUMHWYCCKUX BCHICCTB W MAaTCpHUAIOB IJIA
yIIOBJIETBOPEHHS HACYIIHBIX MOTpeOHOCTEH dYenmoBeKa M OOIIEeCTBA, PEUICHUS TI00aTbHBIX
po0JieM COBPEMEHHOCTH;

® TEHETHYEeCKas CBS3b MEXK/Y BEIECTBAMHU.

OTH UEU PEATU3YIOTCS B KypCE€ XMMUU OCHOBHOM IIKOJIBI ITYTEM JOCTUKEHHUS CIEAYIONIUX HeJIei:

» opmuposanue y ydamUXcs XUMUYECKOW KapTUHBI MHpa, KaK OPTraHWYeCKOW YacTH ero
[[EJIOCTHOM €CTECTBEHHO-HAYYHOU KapTHHBI.

* Passumue TO3HABATENbHBIX HMHTEPECOB, WHTEINIEKTYAIbHBIX M TBOPYECKHX CIOCOOHOCTEH
ydamuxcsa B IIPONECCE HU3YUYCHHA HUMU XUMHUYECKOU HAayKnu H eé BKJIala B COBpeMeHHLIﬁ HAay4YHO-
TeXHUYECKUH Tmporpecc; (GopMmupoBaHHE BaXXKHEWIIUX JIOTUYECKUX OMNEepaluil MBIIUICHUS (aHaIu3,
CUHTe3, 0000IIeHNe, KOHKPETHU3allHsl, CPaBHEHUE U Jp.) B MPOIlecCce MO3HAHUS CHCTEMbI BaKHEUIITUX

HOHﬂTHﬁ, 3aKOHOB U TCOpI/Iﬁ 0 COCTaBC, CTPOCHUHU U CBOMCTBaX XMMHUYECKHX BEIIECTB.



* Bocnumanue yOeXIEHHOCTH B TOM, YTO IPUMEHEHHE TOJYYCHHBIX 3HAaHUH M YMEHHH 10 XUMUHU
ABIISICTCA OOBEKTUBHOW HEOOXOAMMOCTBIO Ui Oe30macHoi paboThl ¢ BEIIECTBAMHM M MaTepualiaMu B
OBITY M Ha TIPOU3BO/ICTBE.

* [Ipoexmuposanue u peanuzayuss BHITYCKHUKAaMH OCHOBHOW IIKOJBI JHYHOH 00pa3oBaTeIbHON
TpaeKTopuu: BbIOOp npoduiast 00ydeHHs B CTapUIeH IIKOJIE WK MPOPECCHOHATIBHOTO 00pa30BaTeILHOTO
YUYpexaeHus.

* Ogradenue KnioyegblMu KOMnemeHyuamuy: y4eOHO-TIO3HABATEIbHBIMYE, HH()OPMALMOHHBIMH,
[IEHHOCTHO-CMBICIIOBBIMH, KOMMYHUKATHBHBIMH.

JUis JOCTHKEHMsI 3TUX LieJIel B Kypce XMMHUHM Ha CTYNEHH OCHOBHOI'O OOLIEro oOpa3oBaHUs PELIarOTCs
CIIEAYIOIINE 3aJa4H:
*  (GopMHUPYIOTCS 3HAHHUA OCHOB XMMHUYECKOW HAyKHM — OCHOBHBIX (DAKTOB, MOHSATHH, XUMHUECKUX
3aKOHOB U TEOPHi, BEIPAKEHHBIX IOCPEICTBOM XUMHUUECKOIO S3bIKA;
*  Ppa3BHBAIOTCA YMEHHUS HAOMOJaTh W OOBSICHAIOT XHMUYECKHE SIBICHUS, IMPOUCXOMAALINE B
IIpUPO/IE, Ta00PATOPHBIX YCIOBUAX, B OBITY U Ha IPOU3BOJICTBE;
*  npuoOpeTaroTCs CHelranbHble YMEHHUsS U HAaBBIKM IO 0€30MacHOMY OOpaIIeHHI0 ¢ XUMUYECKUMHU
BEIIECTBAMH, MaTeprajaMHi U IPOLIECCAMU;
* (opmupyercss TyMaHUCTUYECKOE OTHOIIEHUE K XUMHH KaK IPOU3BOAMTEIBHOMN cuile o0liecTBa, ¢
MOMOIIIBI0 KOTOPO# pemaroTcs riodaabHbIe MPOOIEMbl YeTI0BEYECTBA;
*  OCYUIECTBJIIETCS MHTETpALUsl XUMUYECKON KapTUHBI MUpPA B €JUHYIO HAYUYHYIO KapTHUHY.
Pabouas nporpamma peanuzyercst Ha ocHoBe YMK co3gaHHOro moJ; pykoBoJacTBOM [ abpuensiHa
O.C.
1. Tabpuensu O. C. Xumus. 8 xinacc: ydeOHUK 115 00meo0pazoBarenbHbIX opranuzanuii / 0. C.
I"abpuensn. — M.: IIpocBemienue, 2021.
2. Tabpuensn O. C. Xumus. 9 knacc: yueOHUK 1 o01ieoOpa3oBarenbHbix opranuzammii / 0. C.
I"abpuensn. — M.: IIpocBemienue, 2021.

Y4eOHUKM COOTBETCTBYIOT DenepaibHOMYy TOCYIapCTBEHHOMY 00pa3oBaTeIbHOMY
cranaapry. PekomenioBansl MunucrepctBom npocsenienust Pocculickon @enepanyu.
[Iporpamma pa3zpabotana B coorBercTBUM ¢ y4ueOHBIM TuiaHoM ['BOY COII noc. Kunenbckuit
JUIsL YPOBHSI OCHOBHOT'O 00IIero 00pa3oBaHUsl C MCIOJb30BAaHUEM COBPEMEHHOT0 00OpYyIOBaHUS
LIEHTPAa €CTECTBEHHO-HAyYHON M TEXHOJOIMYecKod HampapiieHHOcTH «Touka pocra». Ha Gase
neHrpa «Todka pocTa» obecrieunBaeTcsl peaau3aiusi 00pa3oBaTeNbHBIX MPOrPaMM €CTECTBEHHO-
HAyYHOH M TEXHOJIOTUYECKOM HampaBJIeHHOCTEH, pa3pa0OTaHHBIX B COOTBETCTBUH C
TpeOOBaHUSAMHM 3aKOHOJATelNbcTBA B cdepe o0pazoBaHMs M € Y4E€TOM peKOMEHIaluin
denepanbHOro onepaTopa yueOHOro npeamMeTa « XUMHUs.

2.00mas xapakTepucTuKa yueOHoOro npeamera
B cootBercTBUU C (penepanbHBIM roCyIapCcTBEHHBIM 00pa30BaTebHBIM CTAaHAAPTOM OCHOBHOT'O OOIIETO

O6paSOBaHI/I$I yqamuecs OOJIKHBI OBJIAACTb TAKUMHU IMO3HABATCIIBHBIMU y‘-Ie6HI)IMI/I HeﬁCTBHHMH, KakK
YMCHHC (I)OpMyJIHpOBaTB HpO6JlCMy U TUIIOTE3Yy, CTaBUTh LCIU U 3aJa4U, CTPOUTH IIJIAHbI JOCTUKCHUA
ueﬂeﬁ U peHICHUA IMOCTABJICHHLIX 3a4a4, IMPOBOAUTL 3KCIICPUMCHT U HAa €0 OCHOBC ACJIATh BBIBOJAbI U
YMO3AaKJIOUCHUA, IPCACTABIIATE UX U OTCTAUBATH CBOKO TOYKY 3PCHUA. KpOMC 9TOro, ydamuecsa OOJIKHBI
OBJIaACTL MpUCMaMH, CBA3aHHBIMU C ONPCACICHUCM MOHSTHH: OorpaHn4uBaTb HX, OIKUCBIBATD,



XapakTepu30BaTh U CpaBHUBATH. Cleq0BaTEIbHO, TPU W3YYEHUU XWMHUHU B OCHOBHOW WIKOJIE ydalluecs
JOJOKHBI OBJIAJIETh YYCOHBIMH JCHCTBUSMH, IMO3BOJISIFOIIMME UM JOCTUYh JIMYHOCTHBIX, MPEAMETHBIX H
METanpeIMETHBIX 00pa30BaTEIbHBIX PE3YIHTATOB.

[Ipemyiaraemasi mporpamMma Mo XHMHUM PacKpbIBaeT BKJIAJ y4eOHOTO MpeIMETa B JOCTHXKCHHE Ilesiel
OCHOBHOTO 00111eT0 00pa30BaHUs ¥ ONPEEIIeT BaKHEHIIINE COIepKaTEIbHbBIC IMHUU TIPEeIMETa:

* «BEIIIECTBO» — 3HAHUE O COCTaBE M CTPOCHUHU BEIIIECTB, UX CBOMCTBAX M OMOJOTMYECKOM 3HAUCHUH;

* «(XUMHUYECKas peakius» — 3HAaHHE O MPEBPALICHUSIX OJHHUX BEUIECTB B JIPYTHE, YCIOBUSIX MPOTEKAHUS
TaKuX MPEBpaIIEHUH U CrIoco0ax yrpaBiIeHUs PEaKIIUSIMHU;

* (IPUMCHEHHUE BEIECTBY» — 3HAHHWE W OIBIT 0€30I1aCHOTO OOpalleHHs C BEIICCTBAMHU, MaTepUajiaMUd U
nporeccaMu, He0OOXOAUMBIMU B OBITY M Ha IIPOU3BOICTBE;

* «3bIK XMUMHUU» — ONEPUPOBAHHE CUCTEMOM BAXKHEHUIIMX XUMUYECKUX MOHSATUN, 3HAHUE XUMHUUYECKOU
HOMCHKJIATYPHI, a TakKKe BIAJCHHEC XHMHYECKOWM CHUMBOJIUKOW (XHMHUYECKUMHU (QOopMyIaMu U
YPaBHEHUSIMH).

3. MecTo y4e0HOro npeaMera B y4eOHOM ILIaHE
Xumus B OCHOBHOH 1IKoJie u3yyaercs 8 u 9 kinaccax. O61ee 4nucino yueOHbIX 4yacoB 3a 2 roja o0y4eHus
cocrarisieT 136 u3 Hux 684. (2 4 B HeAenm0) B 8 kitacce, 684. (2 yaca B Heen0) B 9 kiacce.
[Ipennaraemblii Kypc XOTSI M HOCUT OOIIEKYJIbTYPHBIM XapakyTep U HE CTaBUT 3aJauy
npoeCCHOHATFHON MOITOTOBKH 00YYalOIIUXCs, TEM HE MEHEE MO3BOJISIET UM OIPENIEIUTHCS C BEIOOPOM
npoduiis 00ydeHus B CTapIlei mKoJIe.

3HAUUTENIBHOE MECTO B COJEP)KAHUU Kypca OTBOIAUTCS XMMHUYECKOMY 3KCIEpUMEHTY. OH OTKpbIBacT
BO3MOKHOCTh (POPMUPOBATH Y YUALTUXCS CIIEHUAIbHBIE IPEAMETHBIE YMEHUS:
— paboTaTh C BellecTBaMH;
— BBITOJIHATH IPOCTHIE XUMUYECKUE OIBITHI;
- YUUT IIKOJHHUKOB O€30MaCHOMY M 3KOJIOTMYECKHM TPaMOTHOMY OOpalleHHIO0 C BEUIECTBAMH B
OBITY U Ha MPOU3BOJICTBE.

[Iporpammon peyCMOTPEHO ITPOBEACHUE:
8 kiacc

KOHTPOJIBHBIX paboT — 4 yaca,
NPaKTUYECKUX paboT — 7 4acoB.

9 knacc

KOHTPOJIbHBIX padoT — 4 yaca,
MPAKTHYECKUX paboT — 7 4acoB.

Cpoxk peanuszanmu y4eOHOM mporpaMMbl- JBa yUeOHBIX rojia

4. IleHHOCTHBIC OPHEHTHUPBI COACPKAHUSA YUeOHOr0 npeaMeTa « XMMHUsD)
YueOHbIit npeamMeT ((XI/IMI/ISI», B COACPI)KAHUHN KOTOPOI'O I''ITaBHBIMHU KOMIIOHCHTAMH SBJISIFOTCA HAYYHBIC

3HaHUS U HAay4YHbIE METObI MO3HAHMUS, [TO3BOJISET MPOOYKAATh Y yJaIlUXCsS SMOIMOHAIBHO-IIEHHOCTHOE
OTHOIIIEHHE K M3ydaeMoMy marepuainy. B pesynbrare ydeOHOI AESTENbHOCTH CO3JAIOTCS YCIOBUS IS
dbopmupoBanust cucteMbl IeHHOcTeil. Ilo3HaBarenpHass (yHKUMA ydyeOHOro mpeameTa «XHUMHSD)
3aKJII0YaeTCsl B CIIOCOOHOCTH €r0 CO/IeP)KaHUs Pa3BUBATh LIEHHOCTHHIE KAUeCTBA y YUAILUXCS.



Ilo3nasamenvnvle yennocmu: omHouleHue K XUMHUYECKUM 3HAHUSM KaK OJIHOMY W3 KOMIIOHEHTOB
KYJIBTYPBl YEIIOBEKa HapsIy C JAPYTUMHU €CTCCTBCHHOHAYYHBIMH 3HAHHSIMH, OKPYXKAIOIEMy MHPY Kak
MHUPY BEIIECTB M MPOUCXOJSAIIMX C HUMH SIBJICHHH, MO3HABATCILHON IESITENLHOCTH (KaK TeopeThdye-
CKOH, Tak M OKCIEPUMEHTAJIbHOW) KakK WCTOYHUKY 3HAHUH; HOHUMAHUe: OOBEKTHUBHOCTH W
JIOCTOBEPHOCTH 3HAHUH O BEIIECTBAX M MPOUCXOMASAIINX C HUMH SBICHUSIX; CIIOKHOCTH U OECKOHEYHOCTHU
mpolecca Mo3HaHus (Ha MpUMepe MCTOPUM XUMUYECKUX OTKPBITHI); NEHCTBUS 3aKOHOB MPHUPOIBI U
HE0OXOIMMOCTH UX y4yeTa BO BceX cepax AesTeNbHOCTH YeJIOBeKa; 3HAYCHUS XUMUUYECKUX 3HAHUM ISt
pelieHrs riI00albHBIX MpoOJIeM dYeloBedYecTBa (SHEPreTUUEeCKOW, ChIPbEBOHM, MPOJOBOILCTBEHHOM,
3JI0pOBbS U JOJITOJIETUS YeJI0BEKa, TEXHOJOTHYECKUX aBapHid, I100aIbHONM SKOJIOTHU U Ap.).

Ilennocmu mpyoa u 6vima: OTHOIICHHUE K TPYJOBOW NEATEIHHOCTH KaK €CTECTBEHHOW (DM3UYECKOU U
WHTEJUIEKTYaIbHOW MOTPEOHOCTH, TPYAY KaK TBOPYECKOW NEATEIHHOCTH, IO3BOJISIIONICH NPUMEHSTH
3HAHUS HA TPAKTHKE; COXPAHCHUE U MOJIeP)KaHue COOCTBEHHOTO 3/I0POBbS M 37I0POBBSI OKPYKAIOIINX, B
TOM YHUCJIE€ OpraHU3aIsl MUTAHHUS C YYETOM COCTaBa M SHEPIeTHUYECKOW IIEHHOCTH MUIIH; COOJII0ICHHE
mpaBmJI 0€30MaCHOT0 MCIOJB30BaHUS BELIECTB (JIEKAPCTBEHHBIX MPENapaToB, CPEACTB OBITOBONH XUMHH,
MECTUINIOB, TOPIOYE-CMAa30YHBIX MaTepUaIoB U Jp.) B MOBCEAHEBHON YKU3HU; OCO3HAHUE JAOCTHKCHUS
JUYHOTO yCIieéXa B TPYAOBOH NEATEIBHOCTH 32 CYET COOCTBEHHOW KOMIIETEHTHOCTH B COOTBETCTBUU C
COLIMAJIbHBIMU CTAHJAPTAMHU U IMOCIEIYIONIUM COIMAIBHBIM 0JI00pEHHEM JOCTH)KCHUI HAYKU XUMUU U
XUMHYECKOTO TIPOU3BOJICTBA JUIsI PA3BUTHSI COBPEMEHHOTO OOIIECTBA.

Hpagcmeennwvie yennocmu: ommnowenue Kk cede (0CO3HaHHWE COOCTBEHHOIO JOCTOMHCTBA, YYBCTBO
OOIICCTBEHHOTO JIONTa, TUCIUIUIMHUPOBAHHOCTD, Y€CTHOCTh M TPABIUBOCTH, MIPOCTOTA U CKPOMHOCTb,
HETEPIUMOCTh K HECIPaBEUIMBOCTH, MPU3HAHWE HEOOXOJIMMOCTH CaMOCOBEPIICHCTBOBAHUS), APYTUM
moaaM  (TyMaHH3M, B3aUMHOE YB@KEHHUE MEXIy JIOJbMHU, TOBapHILECKas B3aHMMOIIOMOIIb H
TpeOOBaTENBHOCTh, KOJUIEKTHBHU3M, 3a00Ta O APYrux JIOJSX), mpupoze (OepekHoe OTHOIIEHHE K ee
0orarcTBy, HETEPHUMOCTb K HApPYIIEHUSM OHKOJOTMUECKUX HOPM U TpPeOOBAaHUM, HKOJIOTHYECKU
IpaMOTHOE OTHOIICHHE K COXpaHEHHUIO Tuapocdepsl, atMocdepbl, OYBbI, OHOChEPHI, YeTOBEUYECKOTO
OpraHm3Ma; OlleHKa JeHCTBHUS BOMPEKU 3aKOHAM MTPUPO/IbI, MPUBOASAIIETO K BOSHUKHOBEHHUIO II00ATBHBIX
npo0eM); norumanue HEOOXOTUMOCTH YBAKUTEIBHOTO OTHOIIEHUS K JOCTHXKEHHSIM OTE€UECTBEHHOMU
HayKH, UCCIIEIOBATEIILCKON NEATSIIbHOCTH POCCUNCKUX YICHBIX-XUMHUKOB (TTATPUOTUYCCKUE TYBCTBA).
Kommynuxamuenvle yennocmu: omuouieHue K HOpPMaM fA3bIKa (€CTECTBEHHOTO M XMMMYECKOTO) B
pa3aMuYHbIX HUCTOYHMKAX uHGpopmauuu (nmureparypa, CMW, Wutepner u Ap.); nouumanue
HeobXxooumocmu: TIPUHATHUS PA3IUYHBIX CPEJICTB U MPUEMOB KOMMYHUKAIIUU; MOTYYeHUS UHPOpPMAIINH
U3 Pa3UYHBIX UCTOYHUKOB; apryMEHTHUPOBAHHOM, KPUTUYECKOW OLEHKH MH(OpMAIMU, MMOJTYYeHHOH U3
pPa3IMYHBIX MCTOYHUKOB; COOOIIEHUS TOYHOW W JOCTOBEPHOM HH(MOpPMAIMU; SCHOCTH, AOCTYIMHOCTH,
JIOTUYHOCTH B 3aBHCUMOCTH OT II€JIM, TIOJTHOTHI MU KPATKOCTU U3TIOKEHUST WHPOPMAIUHU; CTPEMIICHHUS
MOHATh  CMBIC OOpAIIeHHOW K 4YeJIOBEeKY peuyd (YCTHOW W THCHMEHHOW); BEIEHUS Juajiora Jyis
BBISIBJICHHSI Pa3HBIX TOYEK 3pEHHS Ha pacCMaTpUBAEMYIO HMH(DOPMAIIHMIO; BBHIPAKCHHS JIMYHBIX OIICHOK U
CYXXICHH; PUHATHS BBIBOJA, KOTOPBIA (pOpMHpYyeTCs B ITpoIiecce KOMMYHHUKAIIHH.

dcmemuueckue yeHHOCMU: NO3UMUBHOE Y)Y 8CMEEHHO-YEHHOCMHOEe OMHOuleHUe: K OKPYKaIoIeMy MUPY
(kpacoTa, COBEPIICHCTBO U TapMOHHUS OKPYXKAIOILIEH MPUPOJIBI M KOCMOCA B IIEJIOM); IPUPOTHOMY MHUPY
BEIIECTB U UX MPEBPAILIEHUI HE TOJIBKO ¢ TOYKU 3PEHUS MOTPEOUTENS, a KaK K HCTOYHUKY MPEKPACHOTO,
TAPMOHHYHOTO, KPAacHBOTO, MOMYUHSIONIETOCS 3aKOHOMEPHOCTSAM, MPOIMOPIHUOHAIBLHOTO (HAa MpUMeEpe
B3aMIMOCBSI3U CTPOCHHS M CBOMCTB aTOMOB M BEIIECTB); BBIITOJHEHUIO YYEOHBIX 3a/1a4d KaK K MpOoIeccy,
JIOCTABJISIFOIIIEMY JCTETUUYECKOE YIOBOJIBCTBUE (KPACHBOE, M3SIIHOE PEIICHHE WIIM JI0Ka3a- TEeJIbCTBO,
MPOCTOTA, B OCHOBE KOTOPOH JICKHUT TaApMOHUSA); NOHUMAHUE HeoOXoO0umMocmu M300pPaKEHUs] UCTHUHBI,
HAay4YHBIX 3HAHUN B YYBCTBEHHOH ¢opMe (Hampumep, B TMPOU3BEIACHHUSIX HCKYCCTBA, MOCBSIICHHBIX
HAyYHBIM OTKPBITUSM, YUEHBIM, BEIIECTBAM U HX MIPEBPALLCHUSIM).



5. JInuHoCTHBIE, MeTaNIPeIMeTHbIE U NMPeIMeTHbIE Pe3yJIbTAThI 0CBOEHHS Kypca

XUMHUHN

ITo 3aBepiIeHHIO Kypca XMMUHU HA 3Tarie OCHOBHOTO 0011ero 00pa3oBaHus BBITYCKHUKH OCHOBHOM
LIKOJIBI TOJIKHBI OBJIAJIETh CICAYIOIUMU PE3yIbTaTaMHU:

JInuHOCTHBIE pe3yJIbTaThI:

1) ocosnanue cBOE# STHUYECKOW TPUHAICKHOCTH, 3HAHWE HMCTOPUM XUMHH M BKJIaJa POCCHUCKON
XUMHUYECKON HAyKU B MUPOBYIO XUMHUIO;

2) ¢opmuposanue OTBETCTBEHHOTO OTHOIICHHWS K TO3HAHUIO XHUMHU; TOTOBHOCTH M CIOCOOHOCTH
yUYaIIUXCsl K CaMOPa3BUTHUIO M CaMOOOPa30BAHUIO HA OCHOBE M3YYECHHBIX (DAKTOB, 3aKOHOB U TEOPUU
XUMHH; OCO3HAHHOT'O BHIOOPA U OCTPOECHUE UHAUBUIYaJIbHOM 00pa30BaTeIbHON TPAEKTOPUH;

3) ¢opmuposanue 1ETOCTHON €CTECCTBEHHO-HAYYHOW KapTHHBI MUPA, HEOTHEMJIEMOH YacThO KOTOPOW
SBIICTCS XMMHUUYECKasl KapTHHA MUPA;

4) oenadenue COBPEMEHHBIM S3BIKOM, COOTBETCTBYIOIIUM YPOBHIO Pa3BUTHs HAYKH W OOIIECTBEHHOM
MPAKTUKHU, B TOM YHCIIE U XUMHUYECKHM;

5) oceoenue colManIbHBIX HOPM, MPABWJI MOBEACHUS, posicii U (HOPM COLUAILHON JKU3HH B COIHYME,
MPUPOJC W YACTHOM KM3HU Ha OCHOBE OJKOJIOTMYECKOW KYJIBTYpbl M 0€30macHOro oOpamieHus C
BCIICCTBAMH U MaTCpUAJIaMU,

6) dopmuposanue KOMMYHUKATUBHOW KOMITETCHTHOCTH B OOIIEHHH CO CBEPCTHHKAMHU U B3POCIIBIMU B
mporecce o0pa3oBaTeNbHOM, OOIIECTBEHHO IIOJIC3HOH, y4eOHO-UCCIICOBATEILCKON, TBOPYECKOW H
JIPYTUX BUAOB JI€ATEIHOCTH, CBA3aHHBIX C XUMHEH.

MeTtanpeaMeTHble pe3yJbTaThl:

1) onpedenenue neneit cOOCTBEHHOT0 00YUCHHUS, OCTAHOBKA U (hopMyITHpOBaHUE ISl ce0s1 HOBBIX 337134,
2) niaHuposanue MyTeil TOCTHKEHHS KeJTaeMOro pe3yibTaTa 00y4YeHHs XUMHU KaK TEOPETHUECKOTO, TaK
M DKCIIEPHUMEHTAIILHOTO XapaKTepa,

3) coommnecenue cBOMX NEUCTBUI C IUIAHUPYEMBIMH De3yJbTaTaMH, OCyujecmeiieHue KOHTPOIS CBOCH
JEATeNbHOCTH B TpoLecce JOCTHKEHUS Pe3yabTaTta, onpeoeierue CrIoco00B NEHCTBUI MPH BBITOJIHECHUN
71a00paTOPHBIX U MPAKTHYECKUX PAOOT B COOTBETCTBHH C IMPABUIIAMH TEXHUKH O€30MaCHOCTH;

4) onpedeneHue WCTOYHUKOB XUMHYECKOH HHGOpPMALUKM, TMOJIyuYeHHe U aHamu3 e€, CO3[IaHue
MH(GOPMALIMOHHOTO NMPOJYKTA U €ro Mpe3eHTalNs;

5) ucnonv3osanue OCHOBHBIX HMHTEIUICKTYAIIbHBIX OMNEpalMid: aHalu3a M CHHTE3a, CPaBHEHHS W
cucTeMaTh3aluu, OO00OLIeHHs W KOHKPETU3AlUH, 6bld6leHue TPUIMHHO-CIEICTBEHHBIX CBSI3e U
nocmpoeHue JOTUIECKOTO PACCYXAEHHS W YMO3AKIIOYEHUS (MHAYKTHBHOTO, AEAYKTHBHOTO W TIO
aHAJIOTHH ) Ha MaTepHalle €CTECTBEHHO-HAYYHOTO COJCPIKAHMS;

6) ymenue co3naBaTh, IPUMEHATh U TPEOOPA30BBIBATh 3HAKU M CUMBOJIBI, MOJICITH M CXEMBbI JUISI PELIICHUS
y4eOHBIX U MO3HABATEIBHBIX 33]1a4;

7) popmuposanue n pazsumue IKOIOTMIECKOTO MBIIUICHHS, YMEHHE PUMEHSITh €T0 B TI03HABATEILHOM,
KOMMYHHUKaTHBHOH, COLIMATBHOM MPaKTHKe U MPOQecCHOHATbHON OpUeHTALNY;

8) eenepuposanue uneit u onpeneneHne CpeIcTB, HEOOXOANMBIX JUI X PeaTH3alliH.

IIpenmeTHble pe3yabTaThl:



1) ymenue 0603HaYATh XUMUYECKUE AIEMCHTBI, HA3bIBATh X M XapaKTEPU30BaTh HA OCHOBE TMOJIOKCHHUS B
nepuoanueckon cucreme /1. 1. Menneneesa;

2) ¢opmynruposanue W3y4CHHBIX TOHSATHIA: BEIIECTBO, XUMHUYCCKHU 3JIEMEHT, aTOM, MOJICKYJa, HOH,
KAaTHOH, aHUOH, IIPOCTOE U CIOYKHOE BELECTBO, XMMHUECKas peaklus, BUAbl XUMUUECKUX pEaKLUUi U T.
I.;

3) onpedenenue no GopmynaM coCTaBa HEOPraHUYECKUX U OPraHUYECKUX BEIIECTB, BAJICHTHOCTH aTOMOB
XUMHUYECKUX 3JIEMEHTOB WJIM CTEIIEHU X OKUCIICHUS;

4) nonumanue uHGOPMAIHH, KOTOPYIO HECYT XUMUYECKUE 3HAKU, (POPMYIIbI U ypaBHEHHUS;

5) ymenue xnaccugpuyuposams TPOCThIC (METAIBI, HEMETAJUIbl, OJarOpOAHBIC Ta3bl) U CIIOKHBIC
(OvHapHbBIE COENMHEHUS, B TOM YHCJIE U OKCUJBI, a TAKXKE TUIPOKCHUIbl — KHUCIOThl, OCHOBaHMUS,
amM(OTepHbIE TUPOKCUIBI — U COJIN) BEIECTBA;

6) ¢opmynuposanue TEPUOANICCKOTO 3aKOHA, 0OBACHEHUEe CTPYKTYPhI U UH(POpPMAIIMU, KOTOPYIO HECET
nepuonyeckas cucrema xumuyeckux odnaemeHToB JI. WM. MenneneeBa, packpvimue 3Ha4YCHHS
MEePUONYECKOT0 3aKOHA;

7) ymenue xapakxmepuzoeéams CTPOCHUE BEUIECTBA — BHIbl XHUMHYECKHUX CBSA3EH ¥ THIIBI
KPUCTAINTUYECKUX PEIIETOK;

8) onucanue CTpOEHHS aTOMOB XHMHUYECKHX ODJIEMEHTOB C IOPSAKOBHIMH Homepamu 1—20 u 26,
omoobpadxjcerue UX C MTOMOIIBIO CXEM;

9) cocmasnenue GopMya OKCHIOB XMMUYECKHX 3JIEMEHTOB U COOTBETCTBYIOIIMX UM THIIPOKCHIIOB;

10) wanucanue CTPYKTYpPHBIX (OPMYJ MOJCKYISIPHBIX COCTUHEHHH ¥ (OPMYIBHBIX €IMHHUI MOHHBIX
COEMHEHMI 110 BAJIECHTHOCTH, CTENIEHU OKUCIICHUSI UJTU 3apsily UOHOB;

11) ymenue ¢popmynuposames OCHOBHbBIE 3aKOHBI XUMHHU: MOCTOSIHCTBA COCTABa BEIECTB MOJIEKYJISIPHOTO
CTPOEHHS, COXPAHEHUs MACChl BEIIECTB, 3aKOH ABOTaJIpo;

12) ymenue ¢opmyruposams OCHOBHBIC TIOJOKECHUS AaTOMHO-MOJICKYJSIPHOTO YUCHHS W TEOPHH
NEKTPOIMTUYECKON TUCCOLUALINY;

13) onpedenenue npu3HAKOB, YCIOBUI MPOTEKAHUS M MPEKPAIIIEHUS XMMUYECKHX PEaKIInii;

14) cocmasnenue MONEKYJSIPHBIX YpPAaBHEHUH XUMHYECKUX PEAKIUi, MOATBEPXKIAIONIMX OOIIHe
XUMHUYECKHE CBOMCTBAa OCHOBHBIX KJIACCOB HEOPraHMYECKHUX BEIIECTB U OTPAXKAIOUIUX CBSI3U MEXKIY
KJaccaMH COCIUHCHUI;

15) cocmaenenue ypaBHEeHHI peakiMil ¢ y9acTHEM JICKTPOJIUTOB TaKKe B HOHHOH (opme;

16) onpedenenue Mo XUMUUECKUM yYPaBHEHHSIM TPUHAICKHOCTH PEAKIHI K ONPEACIEHHOMY THITY WJIH
BUJLY;

17) cocmasnenue ypaBHEHHH OKHCIMTEILHO-BOCCTAHOBUTEIBHBIX pEAKIMHA C MMOMOIIBI0 METO/a
3JIEKTPOHHOTO OanaHca;

18) npumenenue MOHSITUN «OKUCIICHHE» U «BOCCTAHOBJICHHE» IS XapAKTEPUCTUKNA XUMHUYECKHX CBOMCTB
BELIECTB;

19) onpedenenue ¢ TMOMOIIBIO KAYSCTBEHHBIX PEAKIUN XJIOPHI-, CylIb(daT- U KapOOHAT-aHHOHOB H
KaTHOHA aMMOHHUS B PacTBOPE;

20) ob6vsicnenue BIUSTHYS pa3InIHBIX (PAKTOPOB HA CKOPOCTh XUMHUECKUX PEAKIINH;

21) ymenue xapaxmepuzoéamsv TOJOXKEHUE METAUIOB M HEMETAJUIOB B IEPHOANYECKON CHCTEME
3JIEMEHTOB, CTPOCHHE UX aATOMOB U KPUCTAJIOB, 00IIKe (PU3NUYECKUE U XUMUYECKUE CBOIMCTBA;

22) 0bvsicHeHue MHOTOOOpa3Msl TPOCTHIX BEIIECTB SBJICHUEM AJUIOTPOITUH C YKa3aHHEM €€ IPUYUH;

23) ycmanosnenue pa3iuaui TUAPO-, TUPO- U ICKTPOMETAILTYPIHH U WLIIOCMPUPOSAHe ITUX Pa3InInil
MpUMepaMu MPOMBILIUIEHHBIX CIOCOOOB MOJIyUYEHUSI METAIIIOB;

24) ymenue Oasamwv o0mIyl0 xapaktepucTuky osimementoB |, I, VIIA rpymm, a Taxke Bomopoja,
KHCJIOpOJia, a30Ta, cephl, Gocdopa, yriepoaa, KpeMHUS U OOpPa30BaHHBIX MMH TPOCTHIX BEIIECTB U



BOXHEHIINX COEAMHEHUHN (CTpOEHUE, HAXOXJACHUE B MPUPOJIE, MOIydYeHUe, (PU3NUECKHe U XUMUYECKHE
CBOMCTBa, IPUMEHEHUE);

25) ymenue onucviéams KOPPO3HUIO METAIIOB M CIIOCOOBI 3aLUTHI OT HEE;

26) ymeHue npouzso0ums XUMUUECKHE PacyEThl C UCIOIb30BAHUEM MOHSITHH «MaccoBasi J0JIsl BEIIECTBA
B CMECH», «KOJMUYECTBO BEILECTBA», «MOJSIPHBIA 00BEM» 10 (popMyliaM U ypaBHEHHSIM PEAKIIHIA;

27) onucanue CBOWCTB U MPAKTUIECKOTO 3HAUCHHS U3yICHHBIX OPraHMYECKUX BEIIECTB;

28) evinonnenue O0O3HAYCHHBIX B MPOrpaMMe 3KCIIEPUMEHTOB, PACHO3HABAHUe HEOPTaHHMYECKUX
BELIECTB 10 COOTBETCTBYIOIIUM MTPU3HAKAM;

29) cobnodenue nipaBua 6€30MacHOM pabOThl B XMMUYECKOM KabuHeTe (J1abopaTopun).

Cucrema olleHKH:
1. Ouenka YCTHOIO oTBeTa
OTMeTKa «5»:
- OTBET MOJHBIN U MPaBUIbHBINA HA OCHOBAHUU U3YYE€HHBIX TEOPUH;
- MaTepuai U3JI0KEH B OIMpPENIeJICHHON JIOTUYECKOM MOCIEeI0BATENbHOCTH, JIUTEPATYPHBIM
SI3BIKOM;
- OTBET CaMOCTOSITEIbHEIH.
Otmerka «4»;
- OTBET MOJIHBIN U MPaBUJIbHBINA HA CHO BAHUH U3YYEHHBIX TEOPUH;
- MaTepuai U3JI0KEH B OIMpPE/IeICHHON JOTHYEeCKON MOCIIe0BATeIbHOCTH, IPH TOM JOIMYIIEHbI
JIBE-TPHU HECYIIECTBEHHbBIE OMMOKH, UCTIPABIICHHBIE IO TPEOOBAHUIOYUUTEIIA.
Otmerka «3».
-OTBET TONHBIA, HO TPU OSTOM JIOMYIIEHAa CYIIECTBEHHas OMHMOKa WX  OTBET
HETIOJIHBINA, HECBA3HBIMN.
OTtmerKka «2».
- mpu OTBeTEe OOHAPY)KEHO HEMOHMMaHUE YYallUMCSOCHOBHOTOCOJIEPKAaHUS y4eOHOTO
Marepuaiga WM JOMYIIEHBl CYIIECTBEHHBIC OIMMOKH, KOTOPBIE Yy4YalIUHCs HE MOXKET
WCIIPABUTH MPU HABOSIINX BOMPOCAX YUUTENsI, OTCYTCTBHE OTBETA.

2. Onenka IKCMMEPUMEHTAJBHBIX yMeHI/Iﬁ

OreHka cTaBUTCS Ha OCHOBAHWW HAOMIOACHUS 32 YYAlIUMHUCS M MUCBMEHHOTO OTYeTa 3a
pabory.
OTtmeTka «5»:
- paboTa BBITIOJIHEHA TIOJTHOCTHIO U IPABHIILHO, C/IENIaHbl IPaBUIIbHBIC HAOTIOACHHS UBBIBOJIBI;

- KCIIEPUMEHT OCYIIECTBJICH IO TUIAHY C YYETOM TEXHUKH O€30MacHOCTH H TPaBWI pabOTHI C
BEILIIECTBAMH HOOOPYI0BAHUEM;
- IPOSIBJICHBI OPTaHU3AIMOHHO - TPYJIOBBIC YMEHUS,ITOIJICPKUBAIOTCS
Y9HCTOTa pabovyero Mecta U MopsAoK (Ha CTOJIe, YdKOHOMHO HCIOIb3YIOTCSI PEaKTHUBHI).
OTmerka «4»:
- paboTa BBHINIOJHEHA MPABHILHO, CAETaHbl MPaBUIbHBIC HAOMIOACHUS W BHIBOJBI, HO TpHU
3TOM DSKCIIEPUMEHT MPOBEJICH HE TMOJTHOCTHIO WM JIOMYIICHB HECYIICCTBCHHBIC OIMTUOKU B
paboTe ¢ BemecTBaMu U 000pyI0BaHHEM.



OTMeTKka «3»:

- paboTa BBINOJHEHA MPABUILHO HE MEHEE YeM HAIOJOBUHY WJIM JOIMYIIEHA CYIIEeCTBEHHAas
omuOKa B X0/l SKCIIEpUMEHTa B 00BsICHEHNHU,BO)OPMIIEHUN paboThI, B COOIOCHUN TIPaBHUII
TEXHUKHU 0€30MacHOCTH Ha paboTe C BEIECTBAMHU M 00OPYJOBAaHHEM, KOTOpasi UCIPABISETCS
NoTpeOOBAHUIO YUUTEIIS.

OT1MmeTKa «2»:

- TonyIeHbl ABe (M 0oJiee) CyIeCTBEHHBIE OMMUOKK B XOJ€: dKCIIEPUMEHTA, B OOBSICHEHUH, B
opopmiieHHH pabOThl, B COOJIIOJICHUU TMPABWJI TEXHUKH OE30MacHOCTH Tpu padboTe C
BelIeCTBAMH U  00OpYyIOBaHMEM,KOTOpbICYYAIIUiicd HE MOXET HCIPaBUTh JaXe 110
TpeOOBAHUIO YUUTEIS;

- paboTa HE BBHITIOTHEHA, Y YYAIErocsi OTCYTCTBYET YKCIIEPUMCHTATbHBIC YMCHHUS.

3. Ouenka yMmeHmii pemarth pacuyeTHble 3agaun OTMeTKa
«S»:
-B JIOTHYECKOM PACCY)KIEHHW ¥ pEIICHHd HeT OomuOOoK, 3ajada pernicHa
palroHaTbHBIMCIIOCOO0M;
OTmeTka «4»:
- B JIOTHYECKOM PACCYXJICHHH M PEIICHUS HET CYNICCTBCHHBIX OIMIMOOK, HO 3aJla4ya pelicHa
HEPALUOHAIBHBIM CIIOCOOOM, WJIH JIOMYIIEHO He 0oJiee IBYX HECYIIECTBEHHBIXOIHUOOK.
OtrmeTka «3»:
- B JIOTHYECKOM PACCYXJICHHH HET CYIICCTBCHHBIX OIIMOOK, HO JONYIICHA CYIIESCTBEHHAsS
omrOKa B MaTeMaTUYECKUXpacyeTax.
OT1meTka «2»:
- IMEETCs CYIIECTBEHHbIE OLTHOKHU B JIOTUYECKOM PACCYXJICHUU U B PEIICHNH;
- OTCYTCTBHUE OTBETa Ha3a aHHE.
4. Onenka NUCLMEHHBIX KOHTPOJBLHBIX pador OTmerka
«S»:
- OTBET IMOJHBIN ¥ MPaBUIIBHBIN, BO3MOXKHA HECYIIIECTBEHHAS OIINOKA.
OTtmeTka «4»:
- OTBET HETIOJTHBIN WIIH JIONMYIIEHO He 00JIee TBYX HECYMECTBEHHBIX ONMTHOOK.
OtrmeTka «3»:
- paboTa BBIITOJIHCHA HE MEHEE YeM HAIOJIOBUHY, JOIYIIICHA OJTHA CYIIESCTBEHHAs OIMMNOKA U TIPH
ATOM JBE-TPUHECYIIIECTBCHHBIE.
OTMmeTKa «2»:
- paboTa BBITIOJTHEHA MEHBIIE YEM HAIOJIOBUHY WM COJEPKUT HECKOIBKO CYIIECTBEHHBIX

OIINOOK;

= pa60Ta HCBBIIIOJTHCHA.

[Ipu oneHKe BBINOIHEHUS MUCHBMEHHOW KOHTPOJIBHOM paboThl HEOOXOIMMO YUHMTHIBATh
TpeOOBaHUS €INHOTO OpPorpapuuecKoro pexxuma

5. OuenKa TecToBbIX pafoT

TecTel, cocToAIIME W3 IMATH BOIPOCOB MOXKHO HCIIOJIB30BATh IMOCIE M3YyYCHHS KaXKIOTO Marepuania
(ypoka). Tect mu3 10-15 BoOmpocoB HCMONB3YETCS ISl MEpUOAUYECKOTO KOHTpojsi. Tect u3 20-30
BOIIPOCOB HGOGXOI[I/IMOI/ICHOJIBSOBHTB AJI1 UTOrOBOTI'O KOHTPOJIA.



[Ipu olleHMBAaHUY UCIIOJIB3YETCS CIICAYIONIAs IITKaja;
JInd TecTa U3 5 BOIPOCOB

® HET ONINOOK — OLEHKA «5»;
* o7Ha OIINOKAa — OEHKa«4d»;
* JIBE€ OLINOKU — OLEHKA«3»;

* TpU OMHUOKH — OIEHKA«2».

Jlnsg Tecta u3 30 BOOpPOCOB:

* 25-30 npaBUIIBHBIX OTBETOB — OTMETKA «5»;
* 19-24 npaBUILHBIX OTBETOB — OTMETKA «4»;
* 13-18 mpaBHIBHBIX OTBETOB — OTMeETKA «3»;

* MeHblIE 12 npaBUIbHBIX OTBETOB — OTMETKA «2».
O1neHKa BBINOIHEHNS] TECTOBBIX 3aJAHUN:

e OtMeTKa «S»: yJaimuiics BBITOJIHMI TeCTOBBIC 3aanus Ha 85 — 100%.

e  OrMmeTKa «4»: ydaluiics BBIIOJIHUI TECTOBBIE 3a/1aHus Ha 65 — 84%.

e Ormerka «3»: yyamuiics BBITIOJHWI TECTOBbIE 3aanus Ha 49 — 64%.

e OrTmeTKa «2»: ydaluiics BBIIIOJIHUI TECTOBBIE 3a/1aHusl MeHee yeM Ha 49%.

KoHTposibHO-U3MepHUTe/IbHbIE MaTepuajbl IpelHa3HAYeHbl AJIs TPOBEPKH YPOBHS YCBOCHUS
y4eOHOro Marepuaja Ha OCHOBaHMHM O0pa30BaTEIbLHOTO MHUHHUMYyMa CcOJepskaHus oOpa3oBaHUS U
TpeOOBaHUN K YPOBHIO MOJTOTOBKM BBITYCKHUKOB IIKOJ. OHU COCTaBIIEHBI Ha OCHOBE MHOTOJIETHEH
MeJarornyeckou MPakTUKU C yYETOM Pa3IMYHBIX METOJUYECKUX pa3paboToK.

ITo BceM ri1aBaM Kypca M UX paszfenaM MpeaiaraeTcs TEKyIuMi U TEMaTUHYECKUl KOHTPOJIb 3HAHUW U
yMeHUU B GOpMe XUMHUYECKUX TUKTAHTOB U T€CTOB, CAMOCTOSITEIILHBIX U KOHTPOJIBHBIX paOOT. 3a1aHus
000uX BapHaHTOB pabOT CXOHBI MO COJECPIKAHHUIO U XapaKTEePy BBIMOTHAEMBIX YICOHBIX HCHCTBUM.

Jlia opranuzanuu 3Qp¢GeKTuBHON pabOThl BCEro Kiacca ¢ y4€TOM HMHIMBUAYAIbHBIX CIIOCOOHOCTEH
KaKJOTO y4amierocst B psje padoT, BXOIAIIMX B MOCOOUE, MPEACTABICHBI 3aJJaHUsl Pa3TUYHBIX YPOBHEH
CJIO’KHOCTH.

HezaMeHHMBIM MOMOIIIHUKOM I€J]arora B KOHTPOJIe 3HAHUHU SBISIOTCA 3amaHus B ¢opme Tecta. Mx
MO3KHO HCTIOJIh30BaTh HAa Pa3HBIX 3Tarax yueOHOro mpoiiecca:

* MPU U3yYEHUU HOBOTO MaTepHaa;

+ Ha 9Tare 3aKperUICHUs U3y4YeHHOT0 MaTepurara;

+ Ha ypokax 0000111aro11ero NoBTOPEHHUS;

* MPU TEKYIIEM U TEMATHIECKOM KOHTPOJIE 3HAHUM, YMEHUIA U HaBBIKOB YJaIINXCS;

* NP MOATOTOBKE YYAIUXCsI K DK3aMeHaM KakK B YCTHOM, TaK M B MUCbMEHHOU opme, 0COOEHHO B

dopme EI'D.

Jns kaxxzoM Tembl M €€ pa3/iesioB MPEJIOKEHbl TECTOBBIE 3a/JlaHUSl PA3HOTO YPOBHS CJIOXKHOCTH B
JIBYX BapHaHTaX, paccyuTaHHble HAa 15—35 MuH wiaM Ha 1enbld ypok. s BBICTaBICHHS OIEHKH
MpeIaraeTcsl UCMOJIb30BATh CIEAYIONIYIO MPOIICHTHYIO IIKATY:

35% BBIIIOJIHEHHBIX 3aJaHUM — OIICHKA «2»;

36—61 % — onenka «3»;

62—85% — oreHka «4»;

86—100% — omeHKa «5».

B 3aBuCHMOCTH OT pe3yabTaTOB BBHITIOJHEHUS pa0OThl YIUTENh MOKET BHOCUTD B MPEITIOKEHHYIO
CHUCTEMY OLIEHUBAHUsI KOPPEKTUBHI, OCKOJIbKY OCHOBHAS 11€71b KOHTPOJIA B JAHHOM CJIy4ae — He



COOCTBEHHO BBICTABJICHUE OLIEHKH, a ONIPEICIEHUE YPOBHS YCBOEGHUS yYall[UMHCs y4eOHOro MaTepuala u
HaNpaBJICHUH NanbHEeIel paboThl HaJl TOBBIIICHHEM KayecTBa 3HAHUMA

3amanne nox nudpoi 1 onenuBaercs 3 OGaymamu; noxa mudpon 2 — 5 Gamtamu; nox nudpoi 3-8
Oamnamu. 3aiaHus, OTMEUCHHBIE *, — JIJISl MHAUBHIYaJIbHOTO BBIITOJIHCHUS.

Ecnu He yka3zaHO MHOE, KaK/IbIi OTBET YacTEH OLICHUBACTCS:

» yactu A — 2 Oayramu;

» yactu B — 4 Gannamu;

» yactu C - 6 GamiamMu.

OngHako He BCe ydaluecs MNpUCTynaroT K 3amaHusM dacti C m Tem Oojiee BBIOJIHSIOT HX
MOJIHOCTHIO. YTOOBI TOBBICUTH MOJIOKUTEIHHYIO MOTHBAIIMIO K BBITOTHEHUIO 3a1aHui yactu C, y4uTelb
MOXXET OOBSIBUTH O BBICTABJICHUH I10 pe3yJIbTaTaM TE€CTa JIBYX OLICHOK: TIepBoi — 3a yacTu A u B, a BTO-
poit — 3a yacth C — ¢ UCIOJIB30BAaHHUEM MPOIICHTHOM MIKAJIbI OIICHKU 3HAHUM.

Bormpockl st Bcex BHIIOB KOHTPOJISI 3HAHWH COCTaBIICHBI TaKMM 00pa3oM, 4TOOBI MEJaror ¢ ux
MOMOIIBI0 MOT BBISSBUTh 3HAaHHUS YyYalllUXCS IO BCEM Y3JIOBBIM BOIIPOCAM TJIaBBI M pa3jielia Kak Ha
0a30BOM YpOBHE, TIJc¢ HEOOXOJUMO TOJBKO BOCIPOM3BEICHUE Y4EeOHOro Marepuayia, Tak M Ha
YCIIO)KHEHHOM YpOBHE, TJie TpeOyeTcs YMEHHE aHaTU3UpOBATh W CPABHUBATH JAHHBIC, MPUMCHSS
TBOPYECKHE CITIOCOOHOCTH.

Bce oOyuaromue BUIBI KOHTPOJISI MIPEANONAraloT KOJUIEKTHUBHYIO AESITENbHOCTh y4yalluxcs Ju0o B
nape, 1100 B TPyIIe U CaMOIPOBEPKY.

[Tpu moAroToBKEe K KOHTPOJIBHBIM paboTamM HEoOXOauMO OoOpaTUTh BHUMaHHUE Ha 33JaHUS YPOKOB
0000Mmaronero NoBTOpeHus. B 3ToM ciydae ydamiuiecs B COOTBETCTBHH CO CBOMMH CIOCOOHOCTSIMHU
OTIPECIISIOT JUTsl ce0sl 3aJaHMsI, KOTOPHIC MOTYT BBIITOJIHUTS.

PacueTHble 3a/1auu pa3IMYHBIX THIIOB U YPOBHEH CIIOKHOCTH MPEJICTABICHBI B TOCOOMH OJIOKaMH, a
Tak)Ke BKIIFOUCHBI B Pa3HBbIC BHJIBI KOHTPOJISA 3HAHHWMA. YUYUTEIhb MOXKET 110 JKCJIAHHUIO BKITIOYATh UX Kak
JOTIOTHUTENIFHOE 3aJlaHKe B JI000M BUJ KOHTPOJS WM TMpeajaraTh y4amuMmcsl OTAeNIbHbIE CaMOCTOs-
TeJbHBIE PAa0OTHI MO PEIICHUIO TOTOOHBIX 33/1a4.

IIpoBenenne XMMHYECKOT0 JUKTAHTA

3amanus U 000OMX BAapHAHTOB KPATKO 3aMUCHIBAIOTCS HA JIMIIEBOH CTOpPOHE JOCKM WM Ha
KOJIOTpaHCIIapaHTe; OTBETHI HAa BOMPOCHI JKENATEIbHO HAMMCcaTh Ha 0OPaTHON CTOPOHE JOCKHU HIIM TaKKe
Ha KOJOTpaHCIapaHTe. YUHUTedb 3aUUTHIBAET COJCpXKAHHUE BOMPOCA, y4yalllMecs 3alHUChIBAIOT OTBET B
TETPaIsIX.
ITo oxOHYaHWU IUKTAaHTA IPOBOJUTCS CaMOIIPOBEPKa:

* OIIMOOK HET — OLIEHKA «5»;

« gonyueHsl 1—2 omubku — «4y;

* JOTYIIEHBI 3 OMHUOKH — «3%.

B 3aBHCHMOCTH OT CTENEHW MOATOTOBICHHOCTH YYAIIMXCS YYUTETh MOXKET U3MEHHTH KPUTEPUi
OILIEHK! PadoT B MMOJIb3Y YUCHUKA.



Coaeprxanue yueOHOro npeamera
Xumus 8 kiace
(68 yacoB, 2 yaca B HeeJII0)
HavaabHble NOHATHS U 3aKOHBI XUMUHK(21 yac)

Tena u BemectBa. CBoOMCTBa BENIECTB. DTaJOHHBIC (PU3UUECKHE CBOMCTBA BelleCcTB. MaTepuaisl 1
MaTepuaoBejieHue. Poiib XUMUHU B JKM3HM COBpeMEHHOro obmiectBa. OTHOIIEHHE OOIIECTBA K XUMUHU:
xemodmims 1 xemopoOus.

Metonsl  u3ydeHus xumud. HaOmonenwe. OkcrnepumeHt. MojaenupoBanue. Mogenn
MaTepUaIbHbIE U 3HAKOBBIE UM CUMBOJIbHBIE.

I"a3p1. XKunkoctu. TBEpablie BemecTBa. B3anMHble Iepexopl MKy arperaTHbIMU COCTOSIHUSIMU
BEIIECTBA: BO3TOHKA (CyOnmmanus) u AecyOonumanusi, KOHACHCAIUS U HCIapeHue, KpUCTaIu3aluus U
IIJIaBJICHUE.

®usnueckue sBiaeHusa. Yucrole BemecTsa U cMecu. ['oMoreHHele u rereporeHHele cmecu. Cmecu
razoo0OpasHble, xuakue u TBEpAbIe. CHoCcOOBI pa3feneHusi CMecei: MeperoHka, Wi IUCTWUISAIUA,
OTCTaWBaHUe, (PUIBTPOBAHUE, KPUCTATUIM3AIUS WIH BhIMapuBanue. Xpomatorpadus. [Ipumenenne atux
crioco00B B J1a00paTOPHON MPAKTUKE, HA IIPOU3BOJICTBE U B OBITY.

XUMHYECKUE AIEMEHThl. ATOMBI U MOJIEKYbl. IIpocThie U cloXHBIE BelecTBa. AJUIOTPOIUS Ha
npuMepe Kuciaopoaa. OCHOBHBIE IOJOKEHUS aTOMHO - MOJIEKyJsipHOoro yuenus. Monsl. BemectBa
MOJIEKYJIIPHOT'O U HEMOJIEKYJISIPHOI'O CTPOCHHSI.

3Haku (CMMBOJIbI) XUMHYECKUX 3JeMeHTOB. MH}opmanus, KOTOpYyr0 HECYT 3HAKHM XMMHUYECKUX
AJIEMEHTOB. OJTUMOJIOTHSI Ha3BaHHM HEKOTOPHIX XWMHUYECKUX dJeMeHTOB. Ilepuommdeckas Ttabiuia
XUMHUYECKUX sneMeHToB [[. M. MeHneneeBa: KOPOTKOMEPUOAHBIM M JIIMHHONEPUOIHBIA BAPUAHTHI.
[Tepuons! u rpynmel. ['maBHass 1 mobovyHast moArpymmbsl, uau A- u B-rpynmnel. OTHOCUTENbHAS aTOMHAs
Mmacca.

Xumnueckue (opmynsl. MHaexkcsl n ko3dpduumentsl. OTHOCHUTENbHAsT MOJEKYJIIpHas Macca.
MaccoBast 1051 XMMHUYECKOro 3JIeMeHTa B coequHeHuH. MHpopmaius, KOTOpyro HECYyT XMMHUYECKHe
bopMyIbI.

BanentHocts. CTpykTypHBIE (hopMynbl. XUMHUECKHE AJIEMEHTHI C TOCTOSIHHOW M MEepEeMEHHON
BaJICHTHOCThIO. BbIBOA  QopMynsl coeiMHEeHUs MO BaJeHTHOCTH. OmpeneneHue BaJeHTHOCTH
XMMHYECKOIo 3JieMeHTa 1o ¢opmyne BemecTBa. CocTaBleHHEe Ha3BaHUN COEIMHEHHH, COCTOSALIMX W3
JBYX XUMHUYECKUX 3JIEMEHTOB, 110 BAJICHTHOCTH. 3aKOH IMMOCTOSIHCTBA COCTAaBa BEIL[ECTB.

XuMmuueckue peakuud. PeareHTbl M HpoayKThl peakuny. [IpM3HAKM XUMHUYECKHX PEaKIHi.
VYcnoBusa ux mporekaHus U mpekpaieHus. Peakiuu ropeHus. DK30TepMHUUYECKUE M 3HIOTEPMHUUECKHE
peaxuu.

3aKOH COXpAaHEHHS MacChl BEIIECTB. XUMHUYECKHE YypaBHEHMs. (COCTaBlIE€HHE XHWMHUYECKHX
ypaBHeHui. THpopMaIus, KOTOpYIO HECET XUMUYECKOE YpaBHEHHE.

Knaccudukanus XUMHUUYECKUX PEAKIUN MO COCTaBYy W UYUCIY PEareHTOB M MPOJIYKTOB. THIIBI
XUMHUYECKUX peakuuid. Peaknuum coenvHeHus, pa3loKeHUs, 3aMelieHus U obomena. Kartamuzatopsl u
KaTajus.

JdemMoHcTpauuu
*  Komnekuus maTepraioB U U3EIUN U3 HUX.

* Mogenu, ucnojiab3yeMble Ha ypokax (Pu3MKH, ONOJIOTHH U Teorpaduu.



*  OOBEMHBIE U MAPOCTEPKHEBBIE MOJICIIM HEKOTOPBIX XUMHUECKUX BEIIECTB.

*  Mopenu KpUCTaJUIMYECKUX PEIIETOK.

* CoOupanue npubopa sl MOTyYeHH ra3a U MPOBEpKa €ro Ha TePMETUYHOCTb.

* Bo3sronka cyxoro jbja, Hoaa win HapTaauHAa.

* ArperaTHble COCTOSIHUS BOJIBL.

* PazgeneHue ABYX HECMEIIUBAIOIINXCS KHUIKOCTEH C MOMOIIBIO JEUTEIbHON BOPOHKH.
e JIMCTHIUTITOP U ero padora.

* VYcraHoBka g GuIbTpoBaHUs H e€ paboTa.

* VYcraHOBKa I BhITApUBaHUA U €€ padoTa.

* Kostekuus ObITOBBIX TPUOOPOB ISl (PUIBTPOBAHUS BO3IyXa.

* Paznenenue kpacsiero BemecTsa omacrepa ¢ IOMOIIbI0 OyMaXXHOH XpoMaTorpagum.
*  Mojenu aJuIOTPONHBIX MOAU(PUKALUN YrIIepoia U Cepbl.

* Ilonyuenue o30Ha.

* Tloptpetsl . 4. bepuenunyca u 1. 1. Menneneesa.

* KopoTkonepruoaHslil U JUIMHHONIEpUOAHBIN BapuaHThl [lepuoauyeckoit cucremsr /. U.
Menpeneena

* KoHcTpyHnpoBaHUEe IApOCTEP>KHEBBIX MOJEIIEH MOJIEKYI.

* Annapar Kunna.

* Paznoxenue Ouxpomara aMMOHHUSI.

* T'opeHue cepbl U MarHMEBOM JICHTHI.

* Tloptpetrsl M. B. JlomonocoBa u A. JI. JlaBya3be.

*  OnpIThl, WUTIOCTPUPYIOUIUE 3aKOH COXPAHEHHS MacChl BEILIECTB.

* Topenue pochopa, pacTBOpeHHE MPOIYyKTa TOPEHUS B BOJIE U HCCIEAOBAHNE TOTyYEHHOTO
pacTBOpa JTaKMYyCOM .

* BsaumopaeincTBue COIISTHOM KUCIOTHI C IUHKOM.

* Tlonyuyenue ruapoxcuaa meau(Il) u ero pa3noxeHue npu HarpeBaHMUH.
JlaGopaTopHble ONBITHI

. O3HaKOMIIEHHE ¢ KOJIJIEKIMEH 1abopaToOpHON MOCY/IbI.
. [IpoBepka npubopa /15t mosTyuyeHus ra30B Ha Te€PMETUYHOCTb.
. O3HaKkoMIIeHHE ¢ MUHEpallaMH, 00pa3yIOLIMMHU TPaHMUT.

. HpI/IFOTOBHCHI/IC FCTCpOFCHHOfI CMCCH TTOPOULIKOB CCPBI U KEJIC3a U UX PA3ACIICHUC.

1
2
3
4
5.
6
7
8
9

BzaumoneiictBue pPacTBOPOB XJIOPUAOB U HOAUAOB KaJiud € paCTBOPOM HHUTpATa cepe6pa.

. [lonyuenne ruapoxcuaa meau(ll) u ero B3auMoaeicTBre ¢ CEpPHOI KUCIOTOM.
. B3aumoneiicTBrue pacTBopa COJIbI C KUCIOTOM.

. IIpoBepka 3akOHa COXpaHEHHsI MacChl BEIIECTB HA TPUMEPE B3AUMOIECHCTBHS IIETOYN U KUCIIOTHI.

[IpoBepka 3aKoHa COXpaHEHUS] MAacCChl BEIIECTB Ha MPUMEpPE B3aUMOCHCTBUSA IIETOYM M COJHU

xenesa (II).

10. PasnoxeHue mepokcuaa BOAOPOIA ¢ HOMOIIBIO oOKcuaa Mapranma (IV).

11. 3amemenue kene3oM MeaH B MEIHOM KYIIOPOCE.

IIpakTnyeckune padorTnl

1.

3HAKOMCTBO C JJabopaTopHbIM 00opynoBanueM. [IpaBuia TeXHUKH 0€30MacCHOCTH NpH padboTe B

kabuHere xumun. Hekoropsie BuabI padoT.



2. Amnanu3 no4ssl
Baskuelilue npeacTaBuTe/ I HeOPraHu4eckux BeuecTs. KoimuyecTBeHHbIC OTHOLICHUS B
xumun (18 yacos)

Cocra Bo3ayxa. [Tonsitue 06 00bEMHON 10JIe KOMIIOHEHTA MPUPOTHON Ta30BOM CMECH —

BO3ayXxa. Pacuér 00bEMa KOMIIOHEHTA Ta30BOi CMECH 10 €ro 00bEMHOM J0JIe U HA00OPOT.

Kucnopon. O30mH. [Tonyuenue kucnopona. Cobupanre U pacro3HaBaHue KACIOPOoa. XUMHUECKUE
CBOMCTBA KHCIIOPOJIa: B3aUMOJCHCTBUE C METAJNIAMU, HEMETAJUIAMH U CJIOKHBIMH BEIIECTBAMHU.
[Ipumenenue kucnoponaa. KpyroBopor kuciiopoja B Ipupoe.

Oxcuapl. ObpazoBanue Ha3BaHUM OKCHIOB 1O uX popmymnam. CocraBienue GopMys OKCUIOB M0 X
Ha3BaHusAM. [IpeacraBuTenu OKCUIOB: BOAA U YIJIEKUCIIBIN a3, HEral€Hasi U3BeCTb.

Bonopon B mpupozae. dusnyeckrue 1 XMuMUYECKHE CBOMCTBA BOJOPOA, €T0 MOJYYCHHUE U
MIPUMEHEHUE.

Kucnotsl, ux cocras u knaccudukanus. Muaukaropsl. Tabnuiia pacTBOpUMOCTH.

ConsiHast 1 cepHasi KUCIOTHI, UX CBOMCTBA M MPUMEHEHHE.

Comnu, ux coctaB u Ha3BaHus. PacTBopumocTs coseil B Boae. [IpencraBurenu coseit: Xiaopum
HaTpusi, KapOoHAT HaTpus, ochar KaIbIHS.

[TocTostnuas ABoraapo. KonnuectBo Bemectsa. Monb. MonsipHas macca. KpaTHble equHULIBI
M3MEPEHUS KOJIMYECTBA BEIIECTBA — MUJUIMMOJIb U KMJIOMOJIb, MUJUTUMOJIIPHAS U KWJIOMOJISIPHAS
Macchl BEUIECTBA.

Pacuétel ¢ wuCHONB30BaHMEM TIOHATHUH  «KOJIMYECTBO BEIIECTBA», «MOJISIPHAs Maccay,
«MOCTOSTHHAsA ABOTAAPO».

3akoH ABorajipo. MomsipHbIi 006EM ra3000pa3HbIX BemecTB. OTHOCUTENBHAS IJIOTHOCTH OJHOTO
rasa 1o JApyromy.

KpaTtHbie equHHIBI U3MEPEHHUS] — MHIJUTMMOJISIPHBIN U KHJIOMOJISIPHBIN 00BEMBI Ta3000pa3HbIX
BEILIECTB.

Pacuétel ¢ ucnosib30BaHUEM MOHITHI «KOJIMYECTBO BELIECTBA», «MOJISIPHASI MACCa», «MOJISIPHBIN
00BEM Ta30By», «IIOCTOSTHHAS ABOTaAPOY.

Pacuérel ¢ ucnosnb3oBaHNEM MOHATHH «KOJIMYECTBO BEIIECTBA», «MOJISIPHAS MAccay, «MOJISPHBII
00BEM razoBy», «4uciao ABOraapo».

I'uapocdepa. KpyroBopor Boasl B mnpupoge. Pusnueckue U XUMHUYECKHE CBOWCTBA BOJBI:
B3aWMO/JIEVICTBUE C OKCUIAMHU.

OcHoBaHus, UX cocTaB. PacTBOPpUMOCTh OCHOBaHUM B Bojie. MI3MeHEeHHe OKpacKu MHAMKATOPOB B
uienoyHoi cpene. [lpencraBurenu menoyei: THAPOKCUIBI HATPHUSL, KAJIUS U KaJbI[HUI.

PactBoputens u pactBopéHHoe BemiecTBO. PactBopsl. PactBopenue. ['maparsl. MaccoBas nosist
pacTBOpPEHHOrO BellecTBa. PacyéThl, CBsA3aHHBIE C HCIOJIB30BAHUEM IMOHATHUS «MaccoBas JOJIA
PacTBOPEHHOTO BELIECTBAY.

JdemMoHcTpanuu

* OmnpeneneHue cojiepkaHusi KUCIOPOa B BO3/IyXe.

* TlonyueHue KUCIOPO/Ia pa3joKeHUEM IIepMaHraHaTa Kajius U epoKcuIa

BOJOPOJA.

* CobupaHue METOJJOM BBHITECHEHHSI BO3/1yXa U BOJIBI.

* Pacno3HaBaHue KUCIOPOA.

* Topenue maruus, xkenesa, yris, cepsl U pocdopa B KUCIOPOIE.

*  Komnekuusi okCUI0B.

* Tlomyuenue, coOupaHnue u pacro3HaBaHUE BOJIOPOIA.



* Topenue Bomopoza.

* BsaumoneiictBue Bogoposa ¢ okcuaom meau(ll).

* Kosieknus MUHEpPaJIbHBIX KHCIIOT.

* [IpaBuno pa3baBieHus cepoil KUCIOTHI.

*  Kosmekuus comnen.

* Tabnuia pacTBOPUMOCTH OCHOBAHHIA, KHCIIOT U COJICH B BOJIE.

* HekoTropsle MeTabl, HEMETAIIIBI U COSIMHEHMS KOJTMYECTBOM BEIIECTBA B | MOJIb.
*  Mopaens MOISIPHOTO 00BEMA ra3000pa3HBIX BEIIECTB.

JlabGopaTropHbie ONBITHI

12.  TlomyrHeHue U3BECTKOBOW BOJbI IIPH MPOIYCKAHMHU YIJIEKUCIIOTO Tasa.
13.  Tlomyuenue BoxOpOIa B3aMMOJEHCTBUEM LIMHKA M COJISIHOM KMCIOTBI.
14. PacnosHaBaHuE KMCIOT HHIMKATOPAMM.
15. H3meHeHme OKpacKM MHAMKATOPOB B LIEIOYHOM CpPEJIE.
16. Osnakomiienue ¢ mpenapaTamy JOMAIIHEH WM IIKOJLHON alTeuyKu — pPAacTBOPAMH MEPOKCUIA
BOJIOPO/a, CIIUPTOBOI HACTOMKH MOJ1a U HAIATBIPHOTO CHUPTA.
IIpakTuyeckue padoTbl
3. Tlonyuenue, coOMpaHue U Paclo3HABAHUE KUCIOPOIA.
4. Tlonyuenue, COOMpaHUE U PACIIO3HABAHUE BOJOPO/IA.
5. IpuroToBneHue pacTBOPOB CONEH C UX 3aTaHHOM MaCCOBOM JOJIEN.
OcHOBHBIE KJIacChl HeOPprann4yeckux coequnenuii (10 yacos)
O06o06mieHue cBefieHrit 06 okcruaax, X Kiaccu(uKaluy, Ha3BaHUAX U CBOMCTBAX.
CriocoObl osTyyeHust OKCHJIOB.

OcHoBaHMs, WX KiIaccU(pUKalMs, Ha3BaHMA M CBOWCTBa. B3aummojeiicTBue ¢ KucioTamu,
KHCIIOTHBIMU OKCHJaMU U cosisiMH. PasnoxkeHue HepacTBOPUMBIX OCHOBaHUH. CrocoObl MONTYy4eHHUs
OCHOBAaHMM.

Kucnorsl, ux wimaccupukanuss u Ha3zBaHusa. OOmMEe XUMHYECKHE CBOICTBa  KHCIIOT.
B3aumogeiicTBue KHCIOT C MeTaulaMH. ODJIEKTPOXUMHUYECKUU PpsJl  HANPSDKEHWH  METasuIoB.
B3aumoneincTBue KUCIIoT ¢ OKCUaMHU METaJIOB.

B3aumoneicTBue KHUCIOT ¢ OCHOBAHMSAMHM — pEAKIUS HEUTpanu3auuu. B3anMopelcTBHE KHCIOT C
COJISIMU. [Tonmy4yenne 6eCKUCIOPOAHBIX
U KHACJIOPOJICOAEPKALUX KUCIIOT.

Conu, ux kinaccudukanys u cBoiicTea. BzanmozeiicTBue coneli ¢ MeTauiaMu, 0COOEHHOCTH 3THUX
peakuuii. BzaumoaencTue cosiei ¢ COIsIMH.

['enernueckue psaapl MeTaia U HeMeTaia. [ eHeTudeckast CBsI3b MEX]y KilaccaMu
HEOpPraHMYECKUX BEIIECTB.

JlabopaTopHbIe ONbITHI

17. BzaumoeiicTBre OKCHIA KBNS C BOIOM.

18. [TomyTHEHME M3BECTKOBOM BOIEL.

19. Peakuus neiitpanusanum.

20. TMonyuenue ruppoxcuaa meau (1) u ero B3anMoeiicTBIE ¢ KMCIOTOM.
21. Paznoxenue runpoxcuna meau (1) mpu Harpesanumy.

22. B3aumoeicTBUE KHCIIOT C METAILIAMH.

23. B3auMo ieiicTBrE KICIIOT C COJISIMHU.



24. O3HaKoMIIEHHE C KOJUICKLIUEH COJIEH.

25. Bzaumopeiictue cynbgara meau(Il) ¢ xene3om.
26. B3auMoeicTBHE COJIEH C CONSAMH.

2. TeHeTrYECKas CBSI3b HA IPUMEPE COSAUHEHUM MEH.
IIpakTnyeckue padoThl

6. Pelenue SKCIEpPUMEHTATBHBIX 3a/1a4.

Ilepuoauyeckuii 3akoH U Ileprnoanyeckas cucreMa XMMHYECKHX 3JICMEHTOB
J. . MenpaeJieeBa u cTpoenue aroma( 8 yacon)

EcrecTBeHHBIE CEMENCTBA XUMUUYECKUX JIEMEHTOB:IICIIOYHBIE U IEJIOYHO3EMEIIBHBIC METAJLIbI,

rajoreHbl, HMHEpPTHble (Osaropoanbie) ra3bl. AMGOTEpHOCTb. AMGOTEpPHBIE OKCHIBI U

ruApoKcHuibl. KoMIuiekcHbIE COu.

Otkpsitue J. . MenaeneesbiM [lepronnueckoro 3akoHa u co3ganue um Ilepuoauyeckoit
CUCTEMBI XUMUYECKUX JIEMEHTOB.

ATOMBI KaK (popMa CylIeCTBOBAaHHMS XMMUYECKHUX 3JIeMEHTOB. OCHOBHBIE CBEICHUS O CTPOCHUHU
aToMoB. JloKa3aTenbCTBa CIOKHOCTU CTpoeHus aroMoB. OmbiTel Pesepdopna. [lnanerapnas moxens
CTPOEHHs aTOMa.

CocTtaB aTOMHBIX fi7iep: NMPOTOHBI, HEHUTpoHBI. OTHOCUTENbHAs aTOMHas Macca. B3aumocBs3b
MIOHATUH IIPOTOHY, «HEUTPOH», «OTHOCUTEIIbHAS aTOMHAsI Maccay.

Muxkpomup. DnekTpoHbl. CTpOCHHE NEKTPOHHBIX YPOBHENH aTOMOB XUMHUYECKHUX 1eMEeHTOB NelNe
1-20. [ToHsATHE O 3aBEPILICHHOM IEKTPOHHOM YPOBHE.

N3otonbl.  ®usnueckuit cmbicn  cuMBOIMKHA [lepumonmueckoid  cucteMbl. CoBpeMeHHas
¢dopmynupoBka [leproanueckoro 3akoHa. MI3MeHeHUs! CBOMCTB 3JIEMEHTOB B MEpHOAaX U Tpylmax, Kak
(bYHKLUS CTPOEHUS SJIEKTPOHHBIX 000JI0YEK aTOMOB.

XapakTepucTuKa JJ€MEHTa-MeTalla M JJEMEHTa-HeMEeTallla 10 HUX IIOJOKEHHUIO B
[Iepnonnueckoii cucreme xuMudeckux anemeHToB . 1. Menneneesa.

JdemMoHcTpauuu
* Paznuunble popMbl TaOIUI] TEPUOANIECKON CUCTEMBI.
*  Mounenuposanue nocrpoenus Ilepuonnueckon cucrems! 1. M. Menneneesa.
* Mogenu aToOMOB XMMUYECKUX DIIEMEHTOB.
* Mopnenu aTOMOB 31€MEHTOB 1—3-T0 epuoi0B
JlaGopaTopHble ONBITHI.
28. Tonyuenue aMmpOTEPHOrO TUAPOKCHIA U UCCIIENOBAHUE ETO CBOKCTB.

Xumuueckasi cBsi3b. OKHCIMTEIbLHO-BOCCTAHOBUTEIbHBIE peakuuu (11 yacos)

Honnas xumuueckasi cBsi3b. MOHBI, 00pa3oBaHHbIE aTOMaMU METAIOB U HeMmeTaioB. CXembl
0o0pa3oBaHMsl MOHHOW CBSI3W Ui OMHAPHBIX coelWHEHHHA. VOHHBIE KPUCTAUIMYECKHE PEIETKH U
¢du3nveckre CBONCTBA BELIECTB C 3TUM TUIIOM pelEToK. [IoHsATHE 0 HOpMYIIHHOM eMHHIIEe BEIIEeCTBa.

KoBanentHass Xxumuyeckasi CBs3b. OJEKTPOHHBIE M CTPYKTypHbIe (opmyibl. KopaneHnTHas
HenoJisipHast cBsA3b. (Cxembl 00pa3oBaHUS KOBAJEHTHOM CBSI3M Ui OWHApHBIX COEJUHEHHH.
MonekynsipHble 1 aTOMHbIE KPUCTANINYECKUE PEIIETKH, U CBOMCTBA BEIIECTB C 3TUM TUIIOM PEIIETOK.

DIEeKTpOOTPULATENBHOCTh. Pl anexTpooTpunarenbHocTh. KoBaneHTHas MONsipHAass XUMHYECKas
cBs3b. Jlumons. CxeMbl oOpa3oBaHUsI KOBAJICHTHOW TMOJSPHOW CBSI3U JUIsl OMHAPHBIX COCTUHEHUH.
MounekyJIapHBIE U ATOMHBIE KPUCTAJUIMYECKUE PEIETKH, CBOWCTBA BEILIECTB C 3TUM THUIIOM PEIIETOK.



Merannndeckass XMMHYECKas CBSI3b M METAJUIMYECKAs KpUCTaJuIM4Yeckas pem€rka. CBoicTBa
BEILIECTB C 9TUM THUIIOM PEIIETOK. EnvHas npupoaa XMUMHYECKHUX CBS3EH.

Crenennr oxucnenus. CpaBHEHHUE CTENEHU OKHCICHHMS W BaJeHTHOCTU. [IpaBmiia pacuéra
CTETIeHEeH OKUCIIEHUS 10 (popMysiaM XUMHUYECKUX COCTMHEHUH.

OKHCIUTENBHO-BOCCTAHOBUTEIbHBIE  peakuuu. OmnpenesneHne CTENeHed  OKHUCIEHUs Ul
3JIEMEHTOB, OOpa3yIOIIMX BEIIECTBA pa3HbIX KiIaccoB. Peakuuum MOHHOrO OOMEHa M OKUCIHUTENIbHO-
BOCCTAHOBUTENbHbIE peakunnd. OKHUCINUTENb W BOCCTAHOBUTENb, OKHCICHHE M BOCCTaHOBJICHUE.
CocraBiieHHE ypaBHEHHUH OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLUM METOLOM 3JIEKTPOHHOIO
OanaHca.

JleMoHCTpaL U

* Bugneo ¢pparmenTsl U cnaiinpl «MloHHAs XMUMHYECKast CBA3b ».
e Koteknus BeecTB ¢ MOHHOM XMMHUUYECKOU CBSI3bIO.
* Mopaenu MOHHBIX KPUCTAJUIMUECKUX PELIETOK.
* Buneodparmentsl u cnaiiibl «KoBajleHTHasXUMHUYECKAst CBSA3bY.
* Koseknus BeImecTs MOJEKYJISIPHOTO U aTOMHOI'O CTPOEHHUS.
*  Mopaenu MOJEKYISAPHBIX U AaTOMHBIX KPUCTANIMYECKUX PEILIETOK.
* BuaeodparMeHTsI U craiiabl «MeTamTnaecKas XMMUIecKas CBSI3b».
*  Komnexnus «MeTaibl ¥ CILIaBbI».
* BsaumMojeiicTBUE IMHKA C CEPOid, COJITHON KUCIOTOM, XiopuaoM meau (11).
* T'openue maruus.
* B3saumonencTBUe XJIOPHOM U CEPOBOJOPOAHONU BOJBI.
JlabopaTopHbIe ONBITHI
29. W3roropieHne MOAENH, WLIKOCTPUPYIOIIEH CBOWCTBA METAJIIMIECKOM CBA3H

Coaep:xanue yueOHOI0 npeamera
Xumust 9 kaace
(68 uacos, 2 yaca B He1eJI10)
IoBTOpeHue u 0000mIeHNe cBeleHUI M0 Kypcy 8 kiaacca( S yacoB)

bunapurpie coemuHenus. OKCHABI COJIEOOpa3yroOIIMEe H HecosreoOpasyromme. [ UaIpOoKCUIbL:
OCHOBaHMs, aMpOTepHbIE, KUCTOTHL. CpeHue, KUCable, OCHOBHBIEC COJIH.

OO6o0mieHne cBeeHU 0 XUMHYECKUX peakuusx. Kmaccudukarmss XUMUYECKUX peakiuil 1o
pPa3IMYHBIM OCHOBAaHUSIM: COCTaBYy M YHCIY PEardpyrolMX U OOpa3yIIIUXCs BEHIECTB, TEMJIOBOMY
s (deKTy, HalpaBICHUIO, U3MEHEHHUIO CTEMEHEH OKHCIEHHUS DJIEMEHTOB, OOpa3ymIIUX peardupyrolme
BelIecTBa, (pasze, NCMOIb30BAHUIO KaTallu3aTopa.

ITousartue o CKOpPOCTH XUMHUYECKOU pEaKkIuu. @aKTOpBI, BJIIMAIOINHUE HA CKOPOCTh XHUMHUUYCCKUX
peakuuii: NOpupoJa  pearupyrolmmx  BEHIECTB, WX KOHIIEHTpalusa, TeMmreparypa, IUIomaab
COTMPUKOCHOBEHUSI, HAIMUME KaTtanu3aTopa. Karamus.

JdemMoHcTpauuu
* (O3HAKOMJICHHE C KOJJIEKIIMSIMU METAJUIOB U HEMETAJIOB.
* (O3HaKOMJIEHUE C KOJJIEKIIUAMHU OKCHJIOB, KUCIIOT M COJICH.
* 3aBUCUMOCTb CKOPOCTU XUMHUYECKOH PEAKIUU OT MPUPOJIbI PEATUPYIOIINX BEIIECTB.
* 3aBUCUMOCTb CKOPOCTH XMMHUYECKOHN peaKMu OT KOHIIEHTPALIUHA PEArupyIolInuX BEIIECTB.
* 3aBUCUMOCTb CKOPOCTH XMMUYECKOMN peaKkIuu OT IJI0IIa 1
CONPUKOCHOBEHHMSI pEarupyromnx BeImecTB («KUTISIIIUN CI0).



* 3aBUCHUMOCTb CKOPOCTH XMMHUYECKOUN PEAKIIUU OT TEMIIEPATypPhl PEarupyoInuX BEIIeCTB.
JlabGopaTropHbie ONBITHI
BiaumopeiicTBue aMmMuaka 1 XJIOpoBOOpOaA.
Peakuus HelTpanuzanuu.
Habnronenue rernoBoro s ¢dexra peakiuy HeHTpain3any.
B3aumogeiictBue cepHoit kuciotsl ¢ okcuaoM meau (I1).

Paznoxenue MEpOKCHUZa BOAOPOaa C IOMOIIbIO KaTala3bl KapTO(I)eJISI

o Uk owhE

3aBUCHMOCTh CKOPOCTH XMMHUYECKOW peaklUy OT MPUPOJbl PEarupyroIINX BEIIeCTB HA MpUMEpe
B3aMMOJICIICTBUSL PacTBOPOB THOCYNIb(aTta HaTpus W xjopuzaa Oapus, THOCyidbhaTa HATpus U
COJISTHOM KHCIIOTBHI.

7. 3aBHCHMOCTb CKOPOCTH XUMHYECKON PEAKIMU OT IPUPOJIBI METAIUIOB TIPH WX B3aMMOJIEHCTBUY C
COJISTHOM KHCIIOTOM.

8. 3aBUCUMOCTL CKOPOCTH XHMHUYECKOH PEaKLUH OT IPUPOMABI KHCIOT IPH B3aUMOIEHCTBUM HX C
KEIJIE30M.

9. 3aBUCUMOCTBH CKOPOCTH XUMHYECKON PEAKLIUU OT TEMIIEPATYPHIL.

10. 3aBHCHMMOCTB CKOPOCTH XMMHMYECKON PEAKLMU OT KOHLIEHTPALMH.

11. 3aBHCHMMOCTH CKOPOCTH XMMHMYECKOH pEakIMd OT IUIOIAAH CONPHMKOCHOBEHHS PEArupyroLInX
BELIECTB.

12.  3aBHCHMMOCTB CKOPOCTH XMMHMYECKON PEAKIMHU OT KaTaau3aTopa.

XHMMHYeCcKHe peaKlii B PacTBOPaXx 3/1eKTpouToB ( 10 yacos)

[TonsiTie 00 APAEKTPOIUTUYECKON AMCCOLMAIMH. DIIEKTPOIUTHI U HEIEKTPOIUTHL. MexaHu3m
JUCCOLIMAIMU  DJIEKTPOJIMTOB C Pa3IMUHBIM  XapakTepoM CBA3U. CTeneHb 3IEKTPOIMTHUYECKOU
nuccoruanui. CUIIbHBIE U CTa0ble AIEKTPOIUTHI.

OCHOBHBIE TOJOXKEHUS TEOPUU AIIEKTPOIUTHUECKON Auccormanmu. Knaccudukaius HOHOB U UX
cBoiicTBa. KHCIOTHI, OCHOBaHUS U CONU KaK AMEKTPONUTHL. VX Kinaccudukamnus v JUCCOIUAITHS.

OO0mue XMMUYECKHE CBOMCTBA KUCJIOT: M3MEHEHHE OKPACKU HHIAMKATOPOB, B3aUMOJCHCTBHUE C
MeTaJUlaMH, OKCHJaMH ¥ THAPOKCHUIAMH METaJUIOB M COJSIMU. MOJIEKYJISIpHbIE U MOHHBIEC (TIOJIHBIC U
COKpalIEHHbIE) YPABHEHUSI peaKnil.

XHUMUYECKUN CMBICI COKPAIIEHHBIX YPABHEHHUU. Y CIIOBHS MPOTEKAHUS PEAKIIUNA MEXKITY AJIEKTPOIUTAMHU
JI0 KOHIIa. Psij1 akTUBHOCTH METAJIOB.

OO0mmue XMMUYECKHE CBOKWCTBA IIEJIOYCH: B3aUMOICHCTBUE C KMCIIOTaMHU, OKCHIAMH HEMETAIJIOB,
consiMu. OOIIME XMMHYECKHE CBOMCTBA HEPACTBOPHMBIX OCHOBAHUWIl: B3aMMOJACHCTBHE C KUCIOTaMH,
pazyioKeHHe MpU HarpeBaHUU.

OO0mue XWMHUYECKHE CBOWCTBA CPEAHUX COJICH: B3aMMOJICHCTBHE C KHCIOTaMH, IIEJI0YaMH,
COJIIMH U MeTaJIaMHU. B3anMoielicTBHE KUCIEIX COJIEH CO IIEIOYaMU.

IM'uaponms, kak 0OMEHHOE B3aUMOJICHCTBHE COMeH ¢ BOAOW. [ MaAponn3 coi CHIIBHOTO OCHOBAHUS
1 cnaboit kucnoTel. ['uaponns comu craboro ocHOBaHUS U CUiIbHOM KucioThl. [lkama pH.

CBoiicTBa KHUCIIOT, OCHOBAaHUW, OKCHUJIOB M COJIEH B CBET€ TEOPUU DIEKTPOJUTUUYECKOU
JUCCOIMAIIMU U OKUCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUN.

JdemMoHcTpanuu.
* HcnblTaHWE BELIECTB U UX PACTBOPOB HA AJIEKTPOIPOBOJHOCTb.

*  3aBUCHUMOCTH AJIEKTPOMPOBOIHOCTH YKCYCHOM KUCIOTHI OT KOHIIEHTPALIUH.



* JIBWKEHHME OKPAIIECHHBIX HOHOB B DJIEKTPUYECKOM IIOJIE.
* Ompeenenne xapakrepa Cpeibl B paCTBOPax COJIEH.
JlabGopaTopHbie ONBITHI.
13. Muccounanus cnadbiX 3JI€KTPOIUTOB HA IPUMEPE YKCYCHOM KMCIIOTBL
14. ismenenue okpacku HHAMKATOPOB B KMUCIOTHOM CPEJIE.
15.  Peakius HeHTpanu3aluy pacTBOpPA MEIOUH PA3IMIHBIMU KHCIOTAMU.
16. Ilomyuenne ruppokcuna meau (I1).1 ero B3aumMogelicTBIE ¢ Pa3IMYHBIME KHCIOTAMH.
17. BzaumopeiictBre CUIbHBIX KHCIOT ¢ okcuaom meau (11).
18-20. B3aumoelicTBre KACIOT ¢ METAJUIAMU.
21. KauecTBeHHas peakiys Ha KapOOHAT-HOH.
22. Tlonyuenue CTyqHs KPEMHUEBOM KMCIOTBI.
23. KauecTBeHHas peakiys Ha XJIOPUJL - WK CYJIb(aT-uOHbI
24. VI3MeHeHne OKPACKH MHIMKATOPOB B IEIOYHOM Cpee.
25. B3auMoeliCTBHE IET0YEN C YTIEKHCIIBIM Ia30M.
26. KayecTBeHHas peakiys Ha KATHOH aMMOHHSL.
27 . Ionyuenue ruapoxcua meau (1) u ero pasnoxenue.
28. B3zaumoelicTBre KapOOHATOB ¢ KHCIOTAMH.
29. Tlonyuenue ruapokcuna xenesa(lll).
30. Bzaumoseiicteue xenesa ¢ pactsopom cyibhara meau (1)
IpakTuyeckne paGoTsl
1. CsolicTBa KHCIOT, OCHOBAHMIA, OKCHJIOB U COJIEN B CBETE TEOPHMHU DIIEKTPOIMTHIECKOM
JIMCCOLMAIINK U OKHCITUTEIBHO ~-BOCCTAHOBUTENBHBIX PEaKIIUi

Hemera/uibl 1 uX coequnenus (25 yacoB)

CrpoeHne aToMOB HeMETalIOB M uX nonoxeHne B Ilepumonmyeckoir cucreme. Psp
aneKTpooTpHuLareabHocT. Kpucrannnyeckue peméTki HeMETalIoB — MPOCTHIX BELECTB. AJUIOTPOIUS
u e¢ mpuunHbl. Du3nvecKkrue CBOMCTBA HeMeTaioB. OOIIME XUMUYECKHE CBOMCTBA HEMETAILIOB:
OKHUCJIUTEIbHBIE 1 BOCCTAHOBUTEIBHBIE.

l"anmorensl, cTpoeHne UX aTOMOB U MOJeKysl. Pu3nueckue U XMMHUYECKHUE CBOMCTBA T'aJOTEHOB.
3aKOHOMEPHOCTH M3MEHEHUS! CBOMICTB I'aJIOTEHOB B 3aBHUCHUMOCTH OT UX NoJokeHus B llepmonnueckoit
cucreme. HaxoxieHne rajloreHoB B IPUPOJE U UX MOITY4YeHHE. 3HAUEHUE U IPUMEHEHHE IaJIOT€HOB.

l'amoreHoBOOpOABI M COOTBETCTBYIOIIME UM KHUCJIOTBL:  IUIABHKOBas,  COJIsSIHAs,
OpOMOBOJIOpPO/IHAS, HOAOBOAOpOAHAsA. [ amoreHunapl. KayecTBeHHBIE peaKUMU Ha TaJOTCHH]-MOHBI.
[TpuMeHeHne COeAMHEHUH raloreHOB U UX OMOJIOTHYECKas pOib.

O6mas xapaktepuctuka sneMeHToB VIA-rpynmnel. Cepa B mnpupoige U €€ MOJIydeHHE.
AnnoTtponHbie MOIU(UKALIUK CEPBI U UX CBOMCTBA. XMMUYECKHE CBOMCTBA CEphI U €€ MPUMEHEHHE.

CepoBOZOpOJI: CTpPOEHHE MOJIEKYJbl, (U3NYECKHE M XUMHYECKHE CBOMCTBA, IOJY4Y€HHE U
3Hauenne. CepoBogopoanas kuciaota. Cynbduasl 1 ux 3HaueHue. JIroMmuHOPOPHI.

Oxcun cepsl (1V), cepHucras kucnora, cynbpuTsl. KauecTBeHHas peakius Ha CyIb(QHUT-HOH.

Oxcun cepsl (VI), cepnas kucnora, cyabdatsl. Kpuctamtornapatsl. KauecTBenHas peakius Ha
Cynb(ar-uoH.

CepHast KHCIOTa - CHJIBHBIA 371eKTpoiauT. CBOHCTBa pa30aBieHHOW CEPHOM KHCIOTHI, Kak
TUIIMYHOW KHCJIOTBI: B3aUMOJICHICTBHE C MeETallaMH, OCHOBHBIMM U aM(OTEpHbIMU OKCHJAMH,
OCHOBAHHUSAMH M aM(OTEPHBIMH T'HJIPOKCUAAMU, coiisiMu. KauecTBeHHas peakius Ha Cylb(aT-noH.



OO6mrast xapakTepucTHKa 3JeMeHTOB VA-Tpynmbel. A30T, CTPOCHHE aToMa W  MOJEKYIIBI.
du3nyecKkue U XMMUUECKHUE CBOICTBA U IPUMEHEHHE a30Ta. A30T B IIPUPOJIE U €r0 OMOJIOTUYECKAS POJIb.

AMMHaK, CTpOGHUE MOJIEKYJIbl U (PU3UYECKUE CBOMCTBA. AMMHaYHas BOJa, HAIIATBIPHBIA CIIHPT,
ruapar amMmuaka. JIOHOpHO  -aKIENTOpPHBI  MeXaHH3M  OOpa3oBaHHMS  KaTHOHA  aMMOHHSL.
BoccranoBurenbHble cBolicTBa amMMHaka. Conn aMMOHUA M UX IpuMeHeHue. KauecTBeHHas peakuys Ha
KaTHOH aMMOHHUSL.

Oxcuapl a3oTa: HECOJIe00pa3yIolue U KUCIOTHbIE. A30THCTasi KUCIOTa U HUTPUTHL. A30THas
KHCIIOTa, e€ Moy4eHue u cBoiictBa. Hutpartsi.

®dochop, crpoerne aroma u amiorponus. Dochuasl. Dochun. Oxcunm dochopa(V) u
oprodochopnas kucnora. Pocharel. Dochopubie ynodperus. MHCEKTULIHIBI.

OOmast xapakTepucTuka 31eMeHTOB 1V A-Tpynmnbl: 0OCOOCHHOCTH CTPOCHHSI aTOMOB, MPOCTHIX
BEILIECTB U COCIMHEHUM B 3aBUCUMOCTH OT ITOJIOKEHUS 3JIEMEHTOB B [leproinueckoit cucreme. YTIIepos.
AmnorponHeie  Momudukammm: anma3, rpadur. AMOpQHBIA YrIIepoa W €ro  CcopTra:  Ccaxa,
aKTUBUPOBAHHBI  yroib. ApcopOuus. XuMUYecKue CcBOWCTBa yriepona. Kokcoxumuueckoe
MIPOM3BOJICTBO U ero npoaykuus. Kapousr.

Oxkcup yriepoaa(ll): crpoenue monekyisl, monydenue u ero cBoicrBa. Oxcua yriepoma(lV):
CTpPOCHHE MOJIEKYJbl, MOJTYYEHHE W €ro CBOWCTBA. YroibHas KucioTa. CoiM yroJbHON KHUCIOTHI:
KapOOHaThl U THIpoKapOoHaThl. TexHUYecKkas ¥ MUILIEBask COJa.

Heopranuueckue U OpraHM4eckue BELIECTBA. YTIJIEBOAOPOJbl. XHUMHYECKOE CTPOCHHUE
OpPraHUYECKUX BEILECTB, KaK MOPSI0K COETUHEHHSI aTOMOB B MOJIEKYJIE 10 BaJIECHTHOCTH.

Mertan, 3TaH, Kak MHpeelibHbIE YIJIEBOJOPOAbl. OTWIEH M alleTUJICH, KaK HeNpeaeibHbIe
(HeHachIILIeHHBIE) YTIIIeBOAOpOIbl. ['opeHue yrieBogopooB. KauecTBeHHBIE peakiy Ha HETpeaeTbHbIC
COEIUHEHUS.

DOTUJIOBBIN CIIUPT, €r0 MOJIy4eHUe, MpUMeHeHne U Qu3uosnornyeckoe aeiicraue. TpéxaToMHBIIM
cnupT raunepuH. KauecTBeHHas peakiids Ha MHOTOATOMHBIE CHHPTHL. YKCYCHas - MPEACTABUTEIh
KJ1acca KapOOHOBBIX KHCIIOT.

Kpemuuii, ctpoenue ero aroma u cBoiictBa. Kpemuuii B nmpupone. Cununuas! u cunad. Okcun
kpemHus(1Y). KpemHueBas kucnora u e€ conu.

[IpousBocTBO cTekia U eMeHTa. [Ipoaykiys cuiaMkaTHOW MPOMBIIITIEHHOCTH: ONTHYECKOE
BOJIOKHO, KepamuKa, dhapdop, dasHc.

OnTryeckoe BOJIOKHO.

Hemerannel B mpupoae. dpakunoHHas MeperoHka *XHUAKOTO BO3AyXa KaK CIOco0 MONyudeHUus
KHCJI0pOAa, a30Ta, aproua. [lonydyenue gocdopa, kpeMHus, Xa0pa, Hoja. DIEKTPOIU3 PaCTBOPOB.

[TonyueHne cepHOIl KUCIIOTBI: CBIPBE, XUMU3M, TEXHOJIOTHUECKAsl CXEMa, METOJ] KUIIALLIETO CII0S,
MIPUHIIMIIBI TETJIO00MEHA, TPOTUBOTOKA U IUPKYIAuU. OneyM. [Ipon3BoacTBO aMMuaka: ChIpbE,
XUMH3M, TEXHOJIOTHYECKAs cXema.

JdemMoHcTpanuu

e Komiekus HeMeTaIoB.

e Mojenu KpUCTaNIMYECKUX PEMIETOK HEMETAIIJIOB: aTOMHBIE U MOJIEKYJISIPHBIE.
e (O30HATOp W MPHUHITUIIEI €TO PAOOTHI.

e [opeHue HeMETaIOB - IPOCTHIX BEIIECTB: cepbl, hocdopa, IPEeBECHOTO YIIIsl.
e OO0pa3Iibl TaJOreHOB - MPOCTHIX BEIIECTB.

e B3saumozelcTBHE raJOreHOB ¢ METaNIAMH.

e BriTecHeHue XJ10pa OPOMOM MU H0/1a U3 paCTBOPOB MX COJICH

e Koutekiusi npupoaHBIX COETMHEHHH XJI0pa.



e B3sanmoneicTBHe Cepbl ¢ METAIIAMM.

e ['opeHHE cepbl B KUCIOPOAE

o Konekuus cyabQUAHBIX pyI.

e KayecTBeHHas peakuys Ha cyab(ua-HOH

e (OO0eciBeurnBaHUE OKPALICHHBIX TKAHEH U IIBETOB CEPHUCTHIM Ta30M.

e B3saumonelcTBUE KOHUEHTPUPOBAHHON CEPHOU KUCIIOTHI C MEIBIO.

e OOyrianBaHHE OPraHMYECKUX BELIECTB KOHLIEHTPUPOBAHHON CEPHOM KUCIOTOM.

e Jluarpamma «CocTaB Bo3ayXxa».

e Bugneodparments! u cnaiiasl «Ituusu 6azapbi».

e [lonydyenue, cobupanue 1 pacrio3HaBaHHE aMMHAKA.

e PaznoxeHue Ouxpomara aMMOHHS.

e B3saumozelcTBUE KOHUEHTPUPOBAHHON a30THOM KHUCIIOTBHI C MEBIO.

e ['openue uepHOro nopoxa

e PasnoxeHue HUTpATa Kajaus U TOPEHUE IPEBECHOTO YTOJIbKA B HEM

e  OOpa3Isl MPUPOIHBIX coenuHeHui Gocdopa.

e T'openue pocdopa Ha BO3IyXe U B KUCIOPOJIC.

e [lonyuenue 6enoro gochopa 1 UCIBITAHUE ETO CBOICTB

o Komneknus «O0pa3ubl IPUPOIHBIX COSIUHEHUN YIIIepoaa»

e [loprper H. 1. 3enunckoro. Iloryomenrne akTHBUPOBAHHBIM YITIEM PACTBOPEHHBIX BELLIECTB
WJIY Ta30B.

e VYCTpOHCTBO MPOTHUBOTa3a.

e Mogenu MoJIeKy METaHa, 3TaHa, TUJICHA U allCTUIICHA.

e BsaumopeiicTBue 3TUIeHa ¢ OPOMHON BOAON U pacTBOPOM IEpMaHIaHaTa Kajusl.

e OOmMe XMMHUYECKHE CBOMCTBA KUCIIOT Ha MPUMEPE YKCYCHOM KUCIIOTHI.

e KauecTBeHHas peakiys HA MHOTOaTOMHBIE CITUPTHI.

o Komnekmus «O0pa3ibl NPUPOJHBIX COEAUHEHUH KPEMHHUSY.

e Koutekius cTekia, KepaMuKH, IEMEHTA U U3/EJINN U3 HUX.

e Koutekus NpoayKIUHA CUIMKATHON IPOMBIIUIEHHOCTH.

e Buneodparments! u cnaiiibl « Ipou3BoICTBO CTEKIIA M LIEMEHTAY.

e Komneknusa «[IpupoaHpie COeTMHEHNS] HEMETAIIIIOB.

e BuneodpparmenTs! u cnaiipl «PpakinoHHas IeperoHKa )KUIKOro BO3TyXa

e Bugaeodparments! u cnaiinpl «llomydenue Bogopoaa, KUCIOpoia U raloreHOB
ANEKTPOIIUTUYECKUM CIIOCOOOM.

e Mojenu annaparos I IPOU3BOICTBA CEPHOU KUCIIOTHI.

e Moaenb KHAISIIIETO CIIOA.

e Moenb KOJIOHHEI CHHTE3a aMMHAaKa.

e BugneodparmenTs! u cnaiiipl «I Ipou3BOACTBO CEpHON KUCIOTHI».

e Buneodpparments! u cnaiiansl «I[po3BoaCTBO aMMHaKay.

o Komnexmus «CpIpb€ U1 MONTY4YEHUS CEPHON KHUCIOTHD.

JlabopaTopHbIe ONbITHI
31. PacriosHaBaHue rajJloreHuI-HOHOB.

32. KauecTBeHHBIE peaKIMU Ha CyIb(aT-HOHBL.



33. KauecTBeHHas peakiys Ha KATHOH aMMOHHSI.

34. XuMuueckue CBONCTBA a30THOM KUCIIOTHI, KaK JJIEKTPOJIMTA.

35. KauectBennsle peakiuu Ha Gocdar-uoH.

36. IMonyuenue U CBOWCTBA YrOAbHOM KMCIOTBI.

37. KauecTBeHHas peakiys Ha KapOOHAT-HOH.

38. TMponyckanue yriaeKueloro ra3a 4epes3 pacTBOp CHIIMKATA HATPUSL.
IIpakTuyeckue padoThI

2. VI3y4yeHune CBOMCTB COJISIHOM KHCIIOTHL.

3. H3yueHue CBOWCTB CEPHOM KUCIIOTHL.

4, TlonyyeHre aMMHUaKa ¥ U3y4E€HUE €ro CBOKWCTB.

5. Toy4enue yrieKMcIIoro rasa u u3y4eHne ero CBOMCTB.
MeraJjuibl 1 ux coequnenus (17 yacos)

ITonoxenne merainoB B [lepuoguueckoil cucreme xumudeckux sineMeHToB /. M. Menneneesa,
CTPOEHHE HUX aTOMOB M KpUCTAIOB. Merauinueckas CBS3b U METAJUIMUECKas KPHUCTAJUIMYECKas
pemérka. du3nyueckre CBONCTBA METAJIIOB: 3JIEKTPO- U TEILJIONPOBOJHOCTh, OTPAXKAOILask ClIOCOOHOCTb,
macTuyHOCTh. CriiaBbl YEPHBIE U [IBETHBIE.

Mertaiibpl Kak BOCCTAaHOBHUTENIU. DJIEKTPOXUMHUUYECKUN psjl HanpsbkeHuil. B3aumopeiicTBue MeTasioB ¢
HEMeTaJlJIaMH, OKCUIAMH, KUCIIOTAMH, COJIIMU. AJIFOMUHOTEPMHS.
CrtpoeHue aTOMOB U IPOCTHIX BELIECTB LIEJIOYHBIX METAJUIOB. 3aBUCUMOCTh (PU3NYECKUX U XUMUYECKUX
CBOMCTB IIEJOYHBIX METAUIOB OT 3apsAloB siep MX aToMoB. OKCHUABI M THIPOKCHIBI IIEIOYHBIX
METAJIJIOB, UX IIOJIy4eHHE, CBOWMCTBA, NPHUMEHEHHE. BakHeWIIMEe CONM MIETOYHBIX METAIOB, HX
3HAYEHHUE B )KUBOUM M HEXKUBOU NMPUPOJE U B KU3ZHU YETIOBEKA.
CrpoeHne aTOMOB U TNPOCTHIX BELIECTB IIETOYHO3EMEIbHBIX METAJIOB. 3aBUCUMOCTh (PU3UYECKUX U
XUMHUYECKHUX CBOICTB IIIE€JTOYHO3EMENbHBIX METaUIOB OT 3apsiioB sAaep HuX aroMmoB. OKcHIBl H
THJIPOKCHU/IBI I1I€J0YHO3EMENbHBIX METAJJIOB, MX IOJIy4€HHE, CBOMCTBa M INpHUMEHeHue. Baxueimue
COJM IIENOYHO - 3eMEJIbHBIX METAJJIOB, MX 3HAY€HHE B NMPHUPOJE U KHU3HM yesoBeka. KapOoHaTsl u
THJIPOKapOOHATHI KaJIbIIHA.
Xe€ctkocTh BOJBI: BpeMeHHas U MocTostHHasA. CriocoObl ycTpaHeHHs] BpeMeHHOM KEcTKocTH. CriocoObl
yCTpaHEHHs] TOCTOSIHHOM XKECTKOCTH. MonuThl. COENMHEHUs allOMUHHUS B IpPHUPOAE. XUMHUYECKHE
cBoiicTBa anmoMuHM. OCOOEHHOCTH OKCHJA U TUAPOKCHIA aTIOMUHHUS Kak aM(OTEpHBIX COETUHEHMH.
Baxneitmue conu amoMuHus (XJI0puI, Cyabdar).
OcobenHoctu cTpoeHms aroMa xene3a. JKeme3o B mpuponae. Baxkueiimmue pyasl skene3a. OKCUIBI U
ruapokcuabl xene3a(ll) u xenesa(lll). Comu xeneza(ll) u xenesa(lll). OGHapykeHre HOHOB KaTHOHOB
JKelle3a B pacTBOpe. 3HaU€HUE COEJUHEHUM JKee3a.
Koppo3us xumuueckas 1 3JIeKTpoXuMHUYecKas. 3alluTa METAJIIOB OT KOPpOo3uH. MeTauisl B IpupoJe: B
CBOOOJHOM BHJI€ U B BUJIe coetuHeHUi. [lonsaTre o metamutyprun. YépHas v BETHAst METaJUTYpIHsl.
[Tupomerannyprusi, THAPOMETAILTYPTrHs, dNeKTpoMeTautyprus. JlomeHsslit npornecc. IlepepaboTka
YyryHa B CTallb. DJIEKTPOIU3 PACILIIABOB.
JdemMoHcTpauuu

* BzaumopeicTBue HaTpUs, JUTHUS U KAIBLUSA C BOJIOK.

* [T'opeHue HaTpusi, MarHus 1 >Keje3a B KUCIOPOJE.

* Bcnbllika TEpPMUTHOR CMECH.



* BsauMmozelcTBuE CMECH ITOPOLIKOB CEPBI U XKEJe3a, [IUHKA U CEPBI.

* BizaumopeicTBUE aTIOMUHUS C KUCIOTaMH, IIIEJIOYaMU U BOIOM.

* BsaumozeilcTBue XKeie3a U MEAU C XJIOPOM.

* BsaumonelcTBHE MEIM C KOHLIEHTPUPOBAHHOM CEPHOM KMCIIOTOM U a30THOM KUCIIOTOU
(pa36aBIeHHOM U KOHIICHTPUPOBAHHOM ).

* Okxpacka IJIaMEHU COESAUHEHHUSIMU LLETOYHbIX METAJJIOB.

* Okxpacka IJIaMeHU COEAUHEHUSIMU 1ENOYHO3EMEIbHBIX METAJUIOB .

e T'ameHue U3BECTU BOJOM.

* Ilomydenue )xECTKOM BOJbI B3AUMOJECHCTBUEM YIVIEKUCIIOTO ra3a C U3BECTKOBOW BOJOM.

* VYcTpaHeHHE BpeMEHHOH JKECTKOCTH KUMSTYEHHEM U I00aBKOI COMbI.

* VcrpaHeHHE MOCTOSHHOM KECTKOCTH TOOABKOW COJIBI.

* VoHUWTHI ¥ IPUHLIKI UX JEHCTBUS (BUIEOPPATrMEHT).

*  Komtekuust npupoIHbIX COCIMHEHUN AITFOMUHUSL.

*  Buneodparments! u cnaiiapl «OKCHI ATIOMHHUAS U €70 MOTU(PUKAIINY.

* [lomyyenune ampOTEPHOTO THIPOKCHAA ATIOMUHUS U UCCIICOBAHIE €r0 CBOMCTB.

*  Komnexnus «XUMHUYECKUE UCTOYHUKHN TOKA».

* Pe3ynbpTaThl AMUTENBHOTO SKCIEPUMEHTA 10 U3YUYEHUIO KOPPO3UHU CTAIBHBIX U3IEIHN B
3aBUCHUMOCTH OT YCJIOBMH ITPOLIECCOB.
* Boccranosnenue meau u3 okcuaa meau(ll) Bogopomom.
*  BuaeodparmenTs u crnaiiasl « [pon3BOACTBO UyryHa U CTATIN.
*  BuneodparmenTsl u crnaiasl «3aenus u3 4yryHa u cTaim.
* Bupneogpparments! u crnaiiab! «I[por3BoJICTBO aIFOMUHUSY.
JlaGopaTopHble ONBITHI
39.B3aumoseiicTure xkesesa ¢ pactBopoM cynbdara meau(ll).
40.Tlonyuenue U3BECTKOBOM BOJIbI M OTIBITHI C HEM.
41.Tlony4enue ruapokcunos xeneza(ll) u (111).
42.KaueCTBEHHBIE pEaKI[MU HA KATHOHBI JKeJe3a
IIpakTnyeckune padornl
6. IlomydeHue 5KeCTKON BOIBI M CIOCOOKI €€ yCTPaHEHHS.

7. PenieHune sKCIEPUMEHTAIBHBIX 3a1a4 M0 TeMe «MeTabi».
XuMus 1 oKpy:karomasi cpeaa(2 yaca)

Crpoenue 3emiu: 11po, MaHTH, 3eMHast KOpa, UX XUMUYecKuil cocTas. JIutocdepa u eé
XuMu4eckuil coctaB. Munepainsl. Pynbl. Ocagounbie noposl. [lone3nsie nckomnaemble. XuMUUYECKHI
cocTaB ruzipochepbl. XUMHUECKUH cOCTaB aTMOC(EPHI.

HcTouyHnKHM XMMHUYECKOT0 3arpsA3HeHHs OKpyKatolieil cpepl. [ nobanbHble SK0JI0rH4ecKre MpoOIeMbl
YeJI0BEYeCTBA: MAPHUKOBBIN AP(PEKT, KUCIOTHBIE JOXKIAHN, 030HOBBIE IbIpbl. MexayHapoaHOoe
COTPYJHHYECTBO B 00JIACTH OXpaHbl OKPYKaIOIIel Cpeibl OT XUMUYECKOTO 3arpsi3HeHus. «3enéHas
XUMUS.
JleMoHCcTpPaL UK
*  BuneodparmenTs u ciaiiapl «CTpoeHne 3eMiu U €€ XUMHYECKUN COCTaB.

*  Komnekusi MUHEpPaIOB U TOPHBIX MTOPOJ.



Konnexkuust «Pyabl MeTamioBy.

Buneodparmentst u cnaiiipl «l 106ambHbIE 9KOIOTHYECKHE TPOOIEMBI YeI0BEYECTBAY.

JlabGopaTropHbie ONBITHI

43. Vzyuenue rpaHura.

CrpoeHue aromMa B COOTBETCTBUU C IIOJIO)KEHHEM XHMHUYECKOro 3ieMmeHTra B llepumonmueckoi
cucreme. CTpoeHue BEIeCTBA: XUMHUUECKasl CBA3b U KPUCTAIUIMUECKHUE PEIIETKU. 3aBUCUMOCTD CBOMCTB
00pa30BaHHBIX HJIEMEHTAMHU IPOCTHIX BEIIECTB (METAJUIOB, HEMETAJIOB, OJaropoJHbIX TIa30B) OT
NOJIOkKEHMs 3JIeMeHTOB B Ilepuonuueckoil cucreme. Tunonorus HeOpraHMYECKUX BELIECTB, ACICHUE UX

O0001menne 3HAHUI 10 XMMHUH 32 KYPC OCHOBHOM IIKOJIbI.
IToaroroBka k OCHOBHOMY rocy1apcTBeHHOMY 3K3aMeHy(7 4acoB)

Ha KJIACChbI U I'PYIIIBI. HpeﬂCTaBI/ITCHI/I.

HpI/ISHaKI/I U YCIOBHA IPOTCKAHHUA XUMHYCCKUX peaKHHﬁ. Tunonoruss XUMHYECKUX peaKuHﬁ 110

Pa3JINIHBIM OCHOBAHUSM. PCaKIII/II/I HOHHOTO 0OMeHa. OKUCIUTENHHO-BOCCTAHOBUTEILHEIC pCeaKkuuu.

XHUMHUYECKHE CBOMCTBA MPOCTBIX BEIIECTB. XapaKTEpHbIE XMMHUUYECKHE CBOICTBA COJIEO0Pa3yIOIINX

OKCHJIOB, THPOKCHIOB (OCHOBaHHM, KUCIIOT U aM(OTEPHBIX THIPOKCUIOB), COJIEH.

YyeOHo-TeMaTHYeCKHIi IJIaAH

Ne HaumenoBanue pa3aenos (Tem) Komnnuectso B Tom uucne Ha npoBeeHne
4acoB 110 IIpakTHueckux KonTtponbHbIx
porpamme pador pabot
8 knacc

1 | HavanpHble TOHATHS W  3aKOHBI 21 2 1
XUMHH

2 | Baxneiimme npeacTaBUTEIH 18 2 1
HEOPraHMYECKUX BEIIECTB.
KonuuecTBeHHBIC OTHOIICHHUS B
XUMHH

3 | OcHOBHBIC KJIACChI 10 1 1
HEOPraHMYECKUX COCAMHEHUN

4 | llepuonnveckuii 3aKOH " 8
[Tepuoanyaeckast cucTema
XuMudeckux oanementos . .
MenzieneeBa U CTPOCHHUE aTOMa

5 | Xumuueckast cBsizb. OKHCIUTETHEHO 11 0 1
-BOCCTAaHOBHUTEIHHBIC PEAKIIUU

Hroro 68 5 4
9 knacc
1 [ToBTOpeHME U 06001IeHNE 5
CBEJICHUH IO Kypcy 8 Kjacca.
XUMUYECKUE PeaKINH

2 | X¥MHYeCKHEe Peakllii B pacTBOPAx 10 1 1

3 | Hemeramnsl 1 ux coefMHEHUS 25 4 1

4 | Mertamibsl ¥ UX COEONHEHNS 17 2 1

5 | XuMus 1 OKpyKarolas cpesa 2




6 | O00OIIEeHNE 3HAHUA IT0 XUMUH 3a 7 1
KypC OCHOBHOM IITKOJIBI.
[ToaroroBka k OCHOBHOMY
rOCy/IapCTBEHHOMY 3K3aMeHY
(0I'9)
Pesepr 2
Hroro 68 7 4
7. KajleHmapHo-TeMaTH4eCKoe IVIAHNPOBAHNE Y4e0OHOr0 TpeaMeTa
Xumus 8 Kiace
Ne Tema ypoka Komm | [dara | Jomamn Hcnoab3oBanue
n/ YecTB | MPoOBeN ee 000opy10BaHHs LEHTPA
n 0 eHHsl | 3aJaHue «Touxa pocra»
4acoB
1 2 3 4 5
HavaabHble NOHSATHS W 3aKOHBI XUMHH (21 1)
1 | Ilpeamer xumun. Posib XUMHM B KU3HU 1
YeJI0BeKa
2 | MeToap! U3y4eHHus XUMUU 1 JaTuuk TemrepaTypbl
(TepMoInapHsIii),
CIIUPTOBKA
3 | BxogHas auarHoctuyeckas pabora 1
4 | ArperaTHbIE COCTOSIHHS BEIIECTB
5 | IL p Ne 1 «3HakomcTBO € 1a00paTOPHBIM
obopynoBanueMm. [Ipasuna Th npu
paboTe B KaOMHETE XUMHI)
6 | ®dusudeckue sBICHUS B XUMUU 1 JlaTauk TeMrepaTypbl
TJTATUHOBBIN
7 [[L.p.Ne 2 «AHanu3 moYBbD» 1
8 |ATOMHO- MOJIEKYIsIpHOE 1
yueHne. XUMHYECKHUE DJIICMEHTBI
9 |3HakM XMMHUYECKHUX 1
AJIEMEHTOB.
10 |[Tepmomnueckas TabIUIIAa XUMHUYECKUX 1
snemenToB /I. M.
Menneneena.
11 | Xumuueckue GopMyIibl 1
12 | Xumnueckue GopmyIisl 1
13 BaneHTHOCTh 1
14 |BameHTHOCTb 1
15 | Xumnueckue peakium. 1
16 |3akoH cOXpaHEHUs MacChl BEIIECTB. 1 Beckl anekTpoHHBIE
XHWMHUYECKUE YPABHEHHUS
17 | Xumuueckue ypaBHEHUs 1
18 |Tumbl XUMHUYECKUX PEaKITUil 1
19 | Tunbl XUMUYECKHUX PEAKIIUMA 1




20 [[ToBTOopenue u 0000IIEHNE TEMBI 1
«HavanpHbIe TOHATHS W 3aKOHBI XUMUM))
21 K.p.Ne 1 «HavanbHple TOHATHS U 3aKOHBI 1

XUMHIN))

Baskueiimue NpeaACTABUTEC/IN HEOPraHUIECCKUX BECIIECTB. KoaunyecTBeHHBbIE OTHOIIIEHHSI B XUMHH

(18 v)
22 |Bo3nyx u ero cocraB 1 [Tpubop ays onpeneneHus
COCTaBa BO3JyXa
23 |Kucnopon 1
24 IT. p.Ne3 «ITonyuenue, cobupanue u 1
pacro3HaBaHUE KHCIOPOIay»
25 |Oxcumpl 1
26 |Bomopon 1
27 | Ilp. Ned «Ilomyuenue, cobupanue u 11
pacrno3HaBaHHe BOJOPOJIa»
28 | Kucnotsr 1 Iudposoii MuUKpockon
29 | Conu 1
30 |KonmuectBo BemecTBa 1
31 |Pemenue pacyeTHBIX 3a/1a4 1
32 |MomsipHblii 00beM 1
ra3000pa3HBIX BEMIECTB
33 |PacuéThl 10 XUMUYECKUM 1
YPaBHCHUSIM
34 |PacuéThl 10 XUMUYECKUM 1
YPaBHCHUSIM
35 Bopa. OcHoBaHus 1
36 [PactBOphl. MaccoBas noJist 1
pacTBOPEHHOTO BEIECTBA
37 | ILp. Ne 5 «IIpuroToBieHne pacTBOPOB 1
COJIEM C X 3aJJaHHOW MacCOBOM JOJIEI»
38 |O60061meHre u cucTeMaTu3alus 3HaHU| 1
1o Teme. «BaxkHeumme npecTaBuTenn
HEOPraHMYECKUX BEIECTB.
KonnuecTBeHHBIC OTHOIICHUS B XM
39 [K.p.Ne2 o teme: «BaxHeiimme 1
MPEJICTAaBUTEIIA HEOPTAHHUECKUX
BeniecTB. KonruecTBeHHBIE OTHOIICHHUS B
XUMU)
OCHOBHBbIE KJIACChl HeOPraunudeckux coequuenuii (10 u)
40 | Okcuupl: K1accu(UKalys U cBOMcTBa 1 Haruux pH
41 |OcHoBaHus: Kiaccu(uKanus U CBOMCTBA 1 Hatuuk pH, nozartop
00BEMA KUJIKOCTH,
OropeTKa, JaTIuK
TEMIEPATYPhI MIIATHHO-
BBIH, TaTUNK JIABJICHHSI,
MarHUTHas MeIIaaKa
42 |Kucnotel. Knaccugukarms Kucior 1
43 |CpolicTBa KUCJIOT 1
4 |Knaccugukanus conen 1
45 |CaoiicTBa coneit 1




46 |I'enetnyeckas CBsI3b MEXKIY KiaccaMu 1
HEOPraHMYECKUX BEIICCTB

47 | TLp. Ne 6 «Pemrenue 1
IKCIIEPUMEHTATBHBIX 32124

48 |O0001enne 1 cucTeMaTU3alus 3HAHUH 1
1o TeMe. «OCHOBHBIE KJIACChI
HEOPTaHMYECKUX COCAMHCHHI

49 | K.p. Ne3 1o teme: «OCHOBHBIC KJIACCHI 1

HCOPraHN4YCCKUX COCHHH@HHﬁ))

Iepuoauyeckuii 3akon u Ilepuoanyeckasi cucrema
cTpoeHue aroma (8 4)

XHUMHUYECCKHUX 3JIECMECH

ToB /I. 1. MeHnaesieeBa u

50

EcrecTBennnie cemelicTBa
XUMHUYECKUX DJIIEMEHTOB.
AmpoTepHOCTD

1

51

Otkpseitue J1. 1. MenneneeBpiM
[Tepuouueckoro 3akoHa

52

OcHoBHBIE CBCACHUA O CTPOCHHUU
aTOMOB.

53

CTpoeHue IEKTPOHHBIX YPOBHEH aTOMOB
xuMuueckux 31eMeHToB No«Nel-20 B
tabnume J[. . Mennaeneena.

54

[Tepuoanueckuii 3aKoH
J. . MenneneeBa u CTpOEHUE aTOMa

55

XapaKkTepucTUKa XMMUUYECKOTO
3JIEMEHTAa Ha OCHOBAHMH €I0 IOJIOKEHUS
B [lepuonnueckoii cucreme

56

XapakTepucTUKa XMMHUYECKOT0 3JIeMEHTa
Ha OCHOBAHUHU €T0 MOJIOKECHHUSI B
Ilepnonnueckon cucreme

57

3nauenue [leprnoandeckoro 3akoHa u
[Teproanyueckoil CUCTEMbI XUMHYECKHUX
snemenToB /I. 1. Menaeneena

Xumuueckasi cBsizb. OKHCJIUTEIbHO-BOCCTAHOBUTEIbHBIE peakiuu (11 u)

58

Honnas xuMudeckast cBsI3b

1

JaTuuk TemrepaTypbl
IJIATUHOBBIN, JATYUK TEM-
nepaTypsl TEpMONIAPHBIN

59

KoBanenTHas xumMudeckas CBI3b

60

KoBanenTHas MMoJIApHasA XUMHUYCCKast
CBA3b

61

Merannudeckas XUMHYECKast CBIA3b

62

CreneHp OKUCICHUSA

63

OKHCIUTETEHO- BOCCTAHOBHUTEIIbHBIC
peakuuu

64

OKHUCIATENbHO-BOCCTAHOBUTEIHHBIC
peaxiuu

65

O00011eHne 1 cucTeEMaTU3aINs 3HAHUI
o temam: «II3 u IICXDO» u «Crpoenue
BemiectBa. OBPy

66

KonTponbnas pabota mo Temam: «I13 u
I[ICXD9» u «Ctpoenue Beniectsa. OBPy




67

Pemenue pacyeTHbIX 3a1a4

68 | IlpomexxyTouHas arTecTanus
Xumus 9 kinace
Ne Tema ypoka Kosm | [Jdara | [omaumH Hcnoan3oBanue
n/ 4ecTB | MPOBeN ee 000py10BaHUS LIEHTPA
n 0 eHHsl | 3aJaHue «Touka pocra»
4acoB
1 2 3 4 S
1 | Knaccudukaius HEOpraHUIeCcKux 1
BEIIECTB U UX HOMEHKJIaTypa
2 | Knaccudukanus XuMHUECKUX peaKIui 1
10 Pa3JIUYHBIM OCHOBAHUSIM
3 | BxogHas auarHoctuyeckas pabora 1
4 | IToHATHE O CKOPOCTH XUMHUUYECKON 1 [Tpubop st ni-
peaxiuu. JOCTPALUN 3aBUCUMOCTH
CKOPOCTH XUMHUYECKOM
pEeaKIu OT YCIOBHM
5 | Karanus 1
XumMnueckue peakuuu B pacraopax (10 u)
6 DNEeKTPOIUTHYECKAS 1 JlaTuuk Temmeparypbl
Jucconuaryst TJIATUHOBBIN
7 OcCHOBHBIE TIOJIOKEHUST TEOPUU 1
ANEKTPOIIUTUYECKON TUCCOLIUAIIUU
(T2ID
8 [XuMuyeckue CBOWCTBA KHCIOT B CBETE 1 JlaTuuk s1eKTpo-

IO IIPOBOJTHOCTH, J103aTOP
00BEMA KUIKOCTH, OF0-
peTka

9 [Xumuueckue CBOWCTBA KHUCIOT B CBETE 1

TO/1

10 Xumuueckue CBOWMCTBA OCHOBaHUU B 1
CBETE TEOpUHU AIEKTPOIUTUYECKON
MFCCOITMAIIIT
11 Xumuueckue CBOWCTBAa cCOJieH B CBETe 1
TEOpUU ANEKTPOIUTUIECKON
ITCCOITUAITIT
12 | IlonsaTtue o ruapoaun3se coyuei 1
13 | I1.p. Ne 1. Pemenne sKcriepuMeHTaTbHBIX 1
3a/1a4 1Mo TeMe «IIEKTPOTUTUYECKAS
JTUCCOITHAITAS)
14 | OO6o0meHue U cucTeMaTH3aus 3HaHUK 1
o TeMe «XHUMUYECKUE PEeaKINH B
pacTBOpax AIEKTPOIHTOBY
15 | K.p.Ne I mo reme «Xumuueckue 1
pPEaKIuy B PACTBOPAX IIICKTPOITUTOBY
HemeTtanabl u ux coequHeHus (25 4)
16 |O6mas xapakTepucTHKa 1
Hewmeramios
17 | O6mmas 1 Anmapar a1 mpoBeeHUS

xapaktepucTtuka 3nemeHToB VIIA

XUMHUYCCKUX IMMPOLICCCOB




TpyHMbl — TaJOreHOB

(ATIXP)

18 CoenquHeHus raJIoreHoB 1 JlaTuuk XJI0pua- HOHOB
19 | [Lp.Ne 2. «M3yueHue CBOHCTB COJISTHOM 1
KHCIIOTBD)
20 | OOmras xapakTepUCTHKA JIEMEHTOB VI 1 Arnmapart 11 mpoBeCHUS
A - xanpkorenoB. Cepa XUMHUYECKHUX PEAKITHA
(AITXP), mpubop ans
MOJTyYEHUS Ta30B WU
anmnapar Kunna
21 (CepoBoAopo ¥ CYIIb(HIbI 1
22 [KucnopoHbie COSTUHEHUS CePBI 1
23 | [L.p. Ne 3. «/3yueHue CBOWCTB CepHOM 1
KHCIIOTBD)
24 | Obmas 1 Tepmopesucrop-
XapaKTePUCTHKA XUMHYECKUX JIEMEHTOB HBII JaTYUK TEM-
VA rpymnmsl. A30T nepaTypsbl, JaTYUK
pH, natyuk snex-
TPOIPOBOHOCTH,
anmapar Jiuis Ipo-
BEJICHUS XUMUYe-
CKHUX pEaKLIH
(AITXP), maraut-
Hasl MeIaiKa
25 | Ammuak. Conu aMMOHHUS 1 JlaT4uK 3meKTpo-
IPOBOTHOCTH
26 | ILp.Ne4 «IlonyueHne amMmmuaka u 1
M3y4YEHUE €r0 CBOMCTB)
27 | Kucnopoacoaepxaiiyie COeTUHEHUS 1 JlaTuuk HUTpAT-
a3ora HMOHOB
28 [Kucnopoacoaepskaniyre CoeIMHEeHUs a30Ta 1
29 | ®ochop U ero coeAMHCHUS 1
30 | Obmas 1
XapakTEepUCTUKa d3JIeMeHToB [V A-
Ipynisl. YTriaepon
31 | Kucnopoacoaepskariye coeTMHEeHUs 1
yriaepoaa
32 | ILp. Ne 5. «[Tony4eHue yriaeKuciaoro 1
raza 1 M3y4eHue ero CBOMCTBY»
33 | YraeBoaopoabl 1
34 | Kuciopojcoepxaniie  OpraHHYecKue 1
COCJTMHEHUS
35 | KpemHwMit 1 ero COeTMHECHIS 1
36 (CunukaTtHas 1
[ I[pOMBIIIIIIEHHOCTH
37 | TlomyyeHne HEMETAIIIOB 1
38 [NonmyueHue BaxKHEUITHX 1
XMMHYCCKHUX COCTUHCHHM
39 O6006menue o Teme «HemeTanmsl U ux 1
COCTUHEHUS)
40 | K.p. Ne2 1o Teme: «HemeTamibl u ux 1

COCAUHCHUA»




MetaJiibl 1 uxX coequHenns (17 4)

41

[Tonoxkenue metannos B [lepuoanueckoit
CHUCTEME, CTPOCHUE aTOMOB U KPUCTAJIJIOB

1

42

OO011e XUMHYECKUE CBOIICTBA METAJIOB

43

OO61mas xapakTepuCTHKA
[IEJIOYHBIX METAJJIOB

44

OO01mas xapakTepucTHKa
HIEJIOYHBIX METAJJIOB

45

OO61as xapakTepuCTHKA
I11€JI0YHO3EMENIbHBIX
METaJIJIOB

46

OO01mas xapakTepucTHKa
LIEJI0YHO3EMENbHBIX
METaJIJIOB

47

JKEcTKOCTEh BOOBI U CIIOCOOEI €8
yCTpaHEHUS

48

[L.p.Ne 6. «IlonydeHune KeCTKON BOABI U
CIIOCOOBI €€ YyCTpaHCHUS

JlaT4uuk amexTpo-
MIPOBOJIHOCTH,
MarHuTHas Me-
nIaJyika, mpuoop
JUISL TIOJTY4EHUS

ra3oB WJIU aInra-

par Kunna

49

AIIFOMHUHHI U €T0 COCAMHCHUA

50

PKeneso

JlaTuuk naBieHuUs

51

CoennHeHns xenesa

52

I1.p. Ne 7 «Pewmenne
DKCIIEPUMEHTAIBHBIX 3a7a4 10 TEME
MeTtanini»

N

53

Koppo3usi MeTayuioB u CrocoObl 3aliuThl
OT HEE

[EEN

54

Mertasbl B Ipupoe.

55

[ToHsiTHE O METAIITypTrUU

56

00001IeHne 3HaHu 110 TeMe «MeTajutbD)

57

KonrtposnbHas pabot 3 o Teme
«Meramis»

N

XuMHA U OK

y:Kaouas cpena

(C))

58

XuMudeckass ~ OpraHHW3alus  TUTAHETHI
BeMiia

1

59

Oxpana
OKPY’KaroIIEeH cpeabl OT XMMUYECKOTO

Barps3HCHUSA

O0001eHNe 3HAHUI 10 XMMHUH 32 KypC OCHOBHOM 1IK0JbI. [Toaroroska k OcHOBHOMY
roCy1apCcTBEHHOMY JK3aMeHY

(0OI'9) (7 v)
60 [BemectBa 1
61 Xumudeckue peakuu 1
62 |OcHOBEI 1




HEOPraHUYECKOMN
XHUMHUHN

(OCHOBBI 1
HEOpTaHUYECKOMN
XUMUU

[ToBTOpEHKE M 0000IIECHUE 10 TEME. 1
[ToaroroBka K KOHTPOJIBHOM paboTe

KonTponbnas padoraNe4 «Torosas mo 1
KypCY OCHOBHOM LIKOJIBD)

AHaIU3 KOHTPOJIBHOU PabOTHI. 1
[TonBeieHne UTOrOB roja.

Pe3epBHOE BpeMs 2

8. OnucaHue y4eOHO-METOAMYECKOTO M MAaTePUAJILHO-TEXHUYECKOT0
odecreyeHus.

YMK «Xumusa. 8 knacc»

1. Tabpuensn O. C. Xumusa. 8 kiacc: yueOHUK ans obmeodpaszoBaTenbHbix opranmzanuii / O. C.
I"abpuensn.— M.: [Ipoceemenne, 2021

2. Tabpuensa O. C. Xumusa. Meronudeckoe mocobue it 8 Kiacca ydeOHOoe mocobue st
obmieoOpaszoBarenpHbIX opranm3anuii / O. C. ['abpuensH, U. B. Axcénona, 1. I'. OctpoymoB. —
M.: Ilpocsemienue, 2019

3. Taopuensta O. C. Xumusa. COopHUK 33ama4 W yNpaXHCHHWH. 8§ Kiacc: yuyeOHOe mocobme yis
obmieoOpa3zoBarenbHbix opranuzanuit/ O. C. I'abpuensH, M. B. Tpury6uaxk M.: IIpocsemienue,
2019

4. Tabpuensn O. C. Xumus. Terpaap uid 1a60paTOPHBIX OIMBITOB U MPaKTHYECKUX paboT. 8 Kiacc:
yuebHoe nocobue /i o0ieodpazoBarenbHbix opranuzanuii / C. ['abpuenss, U. B. Akcénona, U.
I'. OctpoymoB. — M.: [Ipocsemienue, 2019

5. Tabpuenssu O. C. Xumumsa. Pabowas Terpamp. 8 kiacc: yuyeOHoe mocoOue JuIs
obmeodpaszoBarenbHbix opranusanuii / O. C. IN'abpuensu, C. A. Cnagkos, U. I'. OctpoymoB. —
M.: Ilpocsemienue, 2019

YMK «Xumusa. 9 knacc»

3. Taopuensa O. C. Xumus. 9 xnacc : yaeOHUK 11 001meo0pa3oBarenbHbix opranm3anmii / 0.  C.
I"abpuensn. — M.: IIpocsemenue, 2021

4. Tabpuensn O. C. Xumusa. Metoauueckoe mocobue ans 9 kiacca: yde0. mocobwe st
obmmeoOpa3zoBatenbHbIx opranuzamnuii / O. C. I'abpuensu, 1. B. Akcénona, U. I'. OctpoymoB. —
M.: Ilpoceemenue, 2019

5. Taopuensa O. C. Xumusa. COOpHUK 3aJad W ynpakHeHUH. 9 kjacc : ydeOHoe mocoOue Juist
obmeoOpaszoBarenbHbix opranuzanuit/ O. C. 'abpuensH, U. B. Tpury6uak. M.: Ilpocsemenue,
2019

6. Tabpuensia O. C. Xumust. Tetpaap 11 1a00paTOPHBIX OMBITOB U MPAKTUYECKUX PpaboT. 9 Kiacc :
yuebHoe rmocodue s o0reodpazoBarenbHbIx opranusanuii /O. C. ['abpuensH, 1. B. AkcéHoba,
N. T'. OctpoymoB. — M.: IIpocsenienue, 2019

7. Tabpuensu O. C. Xumus. Pabouas terpanp. 9 kiacc : yaeOGHOe mocodue s
obmeobpaszoBarenpHbIx opranusanuii / O. C. I'abpuenss, C. A. Cnankos, 1. T.
OctpoymoB. — M.: IIpocsemienue, 2019




Hngpopmayuonnwie cpeocmea
NHTtepHeT-pecypcesl
1. http://www.alhimik.ru [IpeacraBnensl pyOpuKu: COBETHI aDUTYPHEHTY, YUUTEIIO XUMUH,
CIPaBOYHHK (0O4€HB OOJIbIIIAst TOOOPKA TAOJIHII U CIIPABOYHBIX MaTEPHAJIOB), Becesast XMMHUS, HOBOCTH,
OJIMMITHAIBI, KYHCTKamepa (Macca MHTEPECHBIX HCTOPUYECKUX CBEIICHHN).
2. http://www.hij.ru XKypnan «Xumust 1 ’KM3Hb» MOHATHO U 3aHUMATEIBHO pAacCKa3bIBaeT 000 BCEM
MHTEPECHOM, 4TO MIPOMCXOIUT B HAYKE U B MUPE, B KOTOPOM MbI JKUBEM.
3. http://chemistry-chemists.com/index.html DiekTpoHHBIH KypHAT «XUMHKH H XUMHUA», B KOTOPOM
MPEJICTaBICHO MHOKECTBO
OIBITOB TI0 XUMHH, 3aHUMATEIILHON HH(OPMAIIUH, TI03BOJISIOIICH YBIICUb YYEHHUKOB IKCIIEPUMEHTAILHON
YaCThIO MIPEAMETA.
4. http://c-books.narod.ru BceBo3amoskHas TuTepaTypa 0 XHMHUH.
5. http://www.drofa-ventana.rull3BecTHOE M31aTEIBCTBO YUEOHOH auTepaTypbl. HOBUHKH Hay4HO-
HOMYJISIPHBIX ¥ 3aHUMATEIIbHBIX KHUT 110 XHMHUHU.
6. http://1september.ru XypHan 1uist yauresnei u He TOJIbKO. bobioe Koim4ecTBo paboT YUCHUKOB, B
TOM YHCJIC U UCCIIEIOBATEIBCKOTO XapaKTepa.
7. http://schoolbase.ru/articles/items/ximiya Bcepoccuiickuii IKONBbHBIN MOPTAJ CO CChIIKAMHU Ha
o0pa3oBaTeNbHbIC CAUTHI IO XUMUH.
8. www.periodictable.ru CO0pHUK cTaTell 0 XMMUYECKHX JIEMEHTaX, HIUTFOCTPUPOBAHHBIN
IKCHEPUMEHTOM

Ilepeuenn J1abopaTopHOro 060py10BaHusl, NP BHINOJHEHUHN NPAKTHYECKUX padoT 1o
XHMHH 32 KYPC OCHOBHOM 001eH IIKOJIBI.

1.ITpubopsl 1 06opya0BaHHUE ISl MPAKTUYECKON PabOTHI.
O6opynoBanue:

e MuxkponabopaTopus XUMHUYECKas;
e MPOOUPKHU CTEKIISTHHBIE;

e KOIOBI KOHMYECKHUE;

e  CTaKaHbl CTEKJIsIHHBIC HA 50 MIT;

e TAJIOYKH CTEKJISHHBIE;

e TpYOKH COETMHUTEIbHBIEC: CTEKISIHHbIE, PE3UHOBBIE;
e MPOOKHU PE3UHOBBIE;

e  CIHMPTOBKH;

e JIepXKaJIKU JUIS TPOOUPOK;

e  ILITAaTHUB JIAOOPATOPHBIN;

e IUTATUB AJIS IPOOHPOK;

e BOpOHKA CTEKJISIHHAS;

e (uibTp;

e  CIIMYKY;

e acOecToBas ceTKa;

e  JIyYHHKH.

2.PeakTHuBEL:



e KHUCJOTBI: COJISTHAsI, CEpPHAs, a30THAS;

e IIEJOYM: TUIPOKCU] HATPUS, TUAPOKCU KAJIbLIUS;

e ocuoBauus: ruapokcua meau (I1) , ruapoxcu xenesa (111);

e coiu: KapOOHAT Kalblus, XJopua Hatpus, xsopun meau (II), aurpat cepedpa, xaopua
Oapusi, kapOOHAT HATPUS, XJIOPHU ATIOMUHHS,
NepMaHTaHaT Kallis, HUTPAT KaJIusi, MeIHBINA Kymopoc, cyibdat xenesa (III), cynsdar
[IUHKa, cynepdocdar, ammuayHas celuTpa, MOYeBHHA (KapOaMuI), XJIOPH Kalus,
cynbdar HATPUsl, CIMKAT HATPHs, Cyab(paT aTFOMHUHUS;

e IIPOCTHIE BEIIECTBA: YTOJb, IIMHK, XKEJI€30, ATFOMUHUIN, MarHU, MeJlb, CBUHEII,
e CJIOKHBIE BEHIECTBA: MpaMop, caxap;

e  UHJUKATOPBHI,
o okcunasl: menu (II), okcua mapranua

3.0Oprannyeckue BeNecTBa:

e COJIM: aleTaT HaTpus, GEHOJIAT HATPHS;

e KHCJIOTBI: YKCYCHasl KUCJIOTa, MypaBbUHAs KKCIIOTA, OJICHHOBAS;
e  CIHPTHI: dTAHOJ, H3OIICHTUIOBBIH, TJIUIIEPHH, TPOIIAHOI;

e OecH30:1, eHou;

e YIJICBOJBI: Kpaxmall, IIIF0K03a, caxapo3a.

4.TCO:

e KowmneroTep

® TIPOEKTOpP

OnekTpoHHbIe mocobus, CD-aucku mno remam:
-HEOpraHU4ecKas XuMusi;

-OpraHudeckasl XuMus;

-00111as XUMHUSI.

9. Ilnanmpyemble pe3yJbTaThl OCBOCHHS Y4eOHOI0 MpeaMeTa

[To 3aBepiieHnI0 Kypca XMMUHU Ha 3TaHE OCHOBHOTO 00111er0 00pa30BaHusI BHITYCKHUKH OCHOBHOM
ITKOJIBI JOJDKHBI OBIIAJIETh CIEAYIONMMHU PE3yIbTaTaMu:

. Jluunocmuvie pezyromamoi:
1) ocosnanue cBoeii STHUYECKOI TPHHAIEKHOCTH, 3HAHHE MCTOPUM XUMMH M BKJIaIa POCCUICKOI
XUMHUYECKON HAyKU B MUPOBYIO XUMHUIO;
2) hopmuposanue OTBETCTBEHHOTO OTHOIIEHHUS K TIO3HAHMIO XMMHUH; TOTOBHOCTH U CHOCOOHOCTH
00y4aroIuXxcst K CaMOPa3BUTHIO U CaMOO0Opa30BaHUIO HA OCHOBE M3YYEHHBIX (DAKTOB, 3aKOHOB U TEOPHil
XMMHHU; OCO3HAHHOTO BBIOOpA M MOCTPOEHUE WHAMBUYAIbHOI 00pa3oBaTeIbHOI TPaeKTOpUH;
3)  opmuposanue 1eNOCTHON €CTECTBEHHO-HAYYHON KAPTHHBI MUPA, HEOTHEMJIEMOH YacThIO
KOTOpOM sIBJIAE€TCS XMMHUYECKAsl KapTUHA MUPA;



4) oenadenue coBpeMEHHBIM S3BIKOM, COOTBETCTBYIOIIUM YPOBHIO Pa3BUTHUS HAYKH U OOIECTBEHHOM
MPAKTUKHU, B TOM YHCIIE U XUMHYECKHUM;

5) ocsoenue connanbHBIX HOPM, IPABUII OBEAEHHS, POIei U (OPM COLMAIBLHOM KU3HU B COLMYME,
MIPUPOJIC U YaCTHOM KU3HU HA OCHOBE IKOJOTHYECKON KYIbTYpPhI H 0€30IaCHOT0 00paleHus ¢
BCIICCTBAMH U MaTCpUATIaMU;

6) opmuposanie KOMMYHUKATUBHOM KOMIIETEHTHOCTH B OOLIEHHHU CO CBEPCTHUKAMM M B3POCIBIMU
B IIpoILIecce 00pa3oBaTeIbHOM, OOIIIECTBEHHO MOJIE3HOM, y4eOHO-UCCIIeIOBATELCKON, TBOPUECKON 1
APpYrux BUAOB ACATCIIbHOCTU, CBA3AHHBIX C XUMHUEH.

Il. Memanpeomemnuie pezynomameor:
1) onpedenenue neneii cob6cTBEHHOro 00yYEHHUS, HOCTAHOBKA M (POPMYIMpPOBAHUE ISl Ce0s HOBBIX
3ajady;
2) nnanuposanue TyTel JOCTHKEHUS KEIAEMOT0 PE3yJIbTaTa 00ydeHHs XUMUK KaK TEOPETHIECKOTO,
TaK U 3KCIIEPUMEHTAIILHOI'O XapaKTepa,
3) coommecenue cBOMX NeHCTBUI ¢ MIAHUPYEMBIMM PE3YIbTATAMHU, OCYUCCmETeHe KOHTPOTIS CBOEH
JeSTeIbHOCTH B IPOLIECCE TOCTHXKEHUS pe3ylbTaTa, onpedeieHue cioco00B AEUCTBUM MTPH BBINOJIHEHUH
71a00paTOPHBIX U MPAKTHYECKUX PaOOT B COOTBETCTBUHU C NMPaBUJIAMH TEXHUKH OE€30I1aCHOCTH;
4) onpedenenue NCTOUHUKOB XMMUYECKOH MH(OPMALIUH, TIONYYEHUE U AHAIU3 €&, CO3JaHHE
MH(GOPMALIMOHHOTO NPOJYKTA U €ro Mpe3eHTaLus;
5) ucnonvsoeanue OCHOBHBIX MHTEILICKTYaIbHBIX OIEPAIUiA: AHAIM3A M CHHTE3a, CPABHEHHUS U
cucTeMaTh3aluu, 0000IEeHHs U KOHKPETH3alluH, GblsgeHue TIPUINHHO-CIIECTBEHHBIX CBSI3eH 1
nocmpoenue JOTUIECKOT0 PacCyKICHUS U YMO3aKIIOUeHUS (MHAYKTUBHOTO, IEAYKTUBHOTO U 110
aHaJIOTHMH) Ha MaTepHalle €eCTECTBEHHO-HAYYHOI'O COJIEP/KaHuUs;
6) ymenue co3naroT, NPUMEHATH U MPEOOPA30BBIBATH 3HAKH U CUMBOJIBI, MOJICIIM M CXEMBI [T PELICHHUS
y4eOHBIX U IMO3HABATEIBHBIX 33]1a4;
7) ¢opmuposarue n pazeumue 3K0IOTHYECKOTO MBIILICHHS, yMEHHE TIPUMEHATH €TO B TI03HABATEIBHOIM,
KOMMYHHMKATHUBHOM, COLIMATIbHON MPAKTHKE U MPOPECCHOHAIBHON OPUEHTALINN;

8) zenepuposanue unei u onpenenenne CpeACTB, HEOOXOIMMBIX IS MX PEATU3ALIHH.
H 1. IIpeomemnvie pesynomamor:
BbINyCKHUK HAYYHTCSH:

® XapaKTCPHU30BaTb OCHOBHBLIC METOJbI IIO3HAHU: Ha6J'IIO)IeHI/Ie, HN3MCPCHUC, DKCIICPUMEHT,
® OIMCHIBaTh CBOMCTBa TBép,[[BIX, KUIKUX, F3.3006p33HBIX BCIICCTB, BBIACIIAA UX CYILICCTBCHHBIC

MIPU3HAKY;
® PAaCKpBIBATH CMBICI OCHOBHBIX XUMUYECKUX IIOHATUH «aTOM», «MOJIEKYIa», «XUMHUYECKUHI
JJIEMEHT»,  «IIPOCTOE BELIECTBO», «CIOKHOE BELIECTBOY, «BAJICHTHOCTbY, «XUMHUUYECKAs

peaxuus», UCIOJb3ys 3HAKOBYIO CUCTEMY XUMHH;

® pacKpbIBaTh CMBICI 3aKOHOB COXPAaHEHHS MacChl BEIIECTB, IIOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOM TEOPHH;

® pa3nuyaTh XMMHUYECKHE U PU3NYECKUE SIBICHUS,

® Ha3bIBaTh XMMHUYECKHE DIIEMEHTHI;

® OIpeneNniaTh COCTaB BELIECTB MO UX (popmymnam;

¢ ONpCACIIATH BAJICHTHOCTL ATOMA 3JICMCHTA B COCAUHCHUAX



OMPENEIATh TUIl XUMUYECKUX PEaKIIHil;

Ha3bIBaTh MPU3HAKU U YCJIIOBHS MPOTEKAHUS XUMHUUYECKUX PEaKIIHil;

BBISIBJIATH IPU3HAKU, CBUJIETEIBCTBYIOLINE O POTEKAHUN XUMHUUYECKOU PEaKLMK IpU
BBITIOJIHEHUM XUMHYECKOTO OIbITA;

COCTaBJIATH (OPMYJIbI OUHAPHBIX COEIMHEHUI;

COCTaBJISITh YPABHEHMS] XUMHUECKUX PEAKIIHIA;

co0oaaTh mpaBuiia 0€30MacHON paboThl IPU MPOBEICHUH OTIBITOB;

T0JIb30BaThCA 1a00PaTOPHBIM 00OPYIOBAHUEM U MTOCYAOM;

BBIYHUCIISITH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MacChl BELIECTB;

BBIUUCIIATH MACCOBYIO JIOJII0 XUMHYECKOTO 3JIEMEHTA 110 (JOPMYIIe COCIMHEHUS;

BBIUUCIISATH KOJIMYECTBO, 00BEM UITU MacCy BEIIECTBA MO KOJUYECTBY, 00bEMY, MacCe pearcHTOB
WJTU TIPOJIYKTOB PEAKIUU;

XapaKTepu30BaTh GU3NYECKUE U XUMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB: KUCIOPOIa 1
BOJIOPOAA;

M0JIy4aTh, COOMPATh KUCIOPO.I U BOJIOPO;

pacro3HaBaTh ONBITHBIM ITyTEM Ta3000pa3HbIe BENIECTBA: KUCIOPOI, BOAOPOL;

pacKpbIBaTh CMBICI 3aKOHA ABOraipo;

PacKpbIBaTh CMBICI MOHATUN «TEIIOBOM 3PPEKT peakinmny», «MOJISIPHBIA 00BEMY;
XapaKTepU30BaTh (PU3NUYECKUE U XUMUYECKHUE CBOMCTBA BO/IBI;

PaCKpBIBATh CMBICII MIOHATUS «PaCTBOPY;

BBIYHUCIISITH MAaCCOBYIO JIOJIIO PACTBOPEHHOIO BEILIECTBA B PACTBOPE;

MIPUTOTOBIISATH PACTBOPHI C OMPEACIEHHON MAacCOBOM J0JIEH PACTBOPEHHOI'O BEILIECTBA;
Ha3bIBaTh COCTMHEHUS U3yUYEHHBIX KJIACCOB HEOPTAHMUECKUX BEIIECTB;

XapaKTEepU30BaTh (PU3NUECKUE U XUMUYECKHUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTAaHMUECKHUX
BEIIIECTB: OKCHIOB, KMCJIOT, OCHOBAaHHUM, COJICH;

ONpeesATh NPUHAIEKHOCTh BEUIECTB K ONPEACIIEHHOMY KJIacCy COeAMHEHUN;

COCTaBJIATh (POPMYJIbI HEOPTAHUUYECKUX COSAMHEHUN N3YUYEHHBIX KIIACCOB;

MPOBOJIUTH OMBITHI, TOJITBEPKAAIOIINE XUMHUYECKUE CBOMCTBA N3YUEHHBIX KJIACCOB
HEOPraHUYECKHUX BEIECTB;

pacro3HaBaTh OMBITHBIM ITYTEM PaCTBOPHI KUCIIOT U IIETI0Ue 10 N3MEHEHHIO OKPACKH
WHJIUKATOPAa;

XapaKTEepPU30BaTh B3aUMOCBSI3b MEX/Y KJIACCaMU HEOPTraHWUYECKUX COEAMHEHMUI;
packpsiBaTh cMbIci [lepuonnueckoro 3akona [[. 1. Menneneesa;

OOBACHATH (PU3UYECKHUI CMBICII aTOMHOTO (TIOPSIIKOBOI'0) HOMEpa XUMUYECKOT0 JIEMEHTA,
HOMEPOB IPYIIbI U IEpHoJia B nepuoanudeckoit cucreme /. 1. Menneneena;

O0OBSACHSITH 3aKOHOMEPHOCTH M3MEHEHHUSI CTPOCHUSI aTOMOB, CBOWCTB 2JIEMEHTOB B IpeJIenax
MaJIbIX TIEPUOJIOB U TJIABHBIX TTOATPYIIIT;

XapaKTEepU30BaTh XUMHUYECKUE AIEMEHTHI (0T BOJIOPO/A A0 KaJIbLIMsI) HA OCHOBE UX MOJIOKEHUS B
nepuoanueckoit cucreme [1. 1. MenneneeBa u 0COOCHHOCTEH CTPOCHUS X aTOMOB;
COCTAaBJISITh CXEMbI CTPOEHHS aTOMOB TepBbIX 20 31eMEeHTOB neproanyecko cucremsl /1. U.
MeHnpeneena;

PacKpbIBaTh CMBICI MOHATHI: «XUMUYECKAsE CBSI3b», («QIEKTPOOTPULATEIBHOCTHY;
XapaKTepu30BaTh 3aBUCUMOCTD (PU3MUECKHUX CBOMCTB BEIIECTB OT THUIA KPUCTATIINYECKOM
peLIETKY;



®  OMNpEAENITh BUJ XUMHUUYECKOU CBSI3M B HEOPTAaHUYECKUX COCTUHEHUSX;

e 1300paXKkaTh CXEMbI CTPOSHUS MOJIEKYJI BEIIECTB, 00OPa30BaHHBIX PAa3HBIMU BUJAMHU XUMUYIECKUX
CBSI3€I;

® PACKpPBIBATH CMBICI MOHITHH «MOH», «KATUOH», «AHUOHY, «IJIEKTPOJIUTBI», «HEIJIECKTPOJIUTHIY,
«QIEKTPOJIUTHYECKAS JUCCOLMALIMSY, KOKUCIHUTEIbY, «CTEMEeHb OKUCIICHUS», «BOCCTAHOBUTEIIbY,
«OKHCJICHHEY, «BOCCTAHOBIICHUCY;

® ONpeAessaTh CTENEHb OKUCICHUSI aTOMa 3JIEMEHTA B COSIMHEHUY;

®  PacKpbIBATh CMBICI TEOPHUH ICKTPOJIUTHUECKON TUCCOLMAIUY;

® COCTaBJIATh YPaBHEHHUS JICKTPOJIUTHUYECKON TUCCOLMALMU KUCIIOT, IIEIOYEH, COJIEH;

® OOBSCHATDH CYIIHOCTB MPOIIECCa IEKTPOTUTHICCKON TUCCOIMAIIMH U PEAKIINI HOHHOTO OOMEHA;

® COCTaBIIATH IOJHBIC U COKpAIIEHHBIC MOHHBIE YPABHEHHSI peaKIuii OOMeHa;

® OIpeaeIsITh BO3MOXKHOCTh MPOTEKAHUS PEAKIIMi HOHHOTO OOMEHa;

® [PUBOJUTH PEAKIIUH, TOATBEPKIAIOIINE KAaUeCTBEHHBIM COCTAB Pa3IMYHBIX BEIIECTB;

® ONpeAcNsITh OKUCIUTEIb U BOCCTAHOBUTEIb;

® COCTaBJIATb YPAaBHEHUsS OKUCIUTEIBHO -BOCCTAHOBUTEIBHBIX PEAKIIHII;

e Ha3bIBaTh ()aKTOPHI, BIUSIONINE HA CKOPOCTh XMMHUYECKOUN pEaKIlnu;

e KJIacCU(UIMPOBATH XUMHUYECKUE PEAKIIUU 10 PA3TMUHBIM TPU3HAKAM;

®  XapaKTepU30BaThb B3aUMOCBS3b MEXKIY COCTAaBOM, CTPOCHHEM M CBOMCTBAMU HEMETAJIOB;

® TIPOBOJUTH OIBITHI 11O MOJIYYCHHUIO, COOUPAHUIO U U3YUYEHUIO XUMUUECKUX CBOWUCTB
ra3000pa3HbIX BEIIECTB: YIJIEKUCIIOTO ra3a, aMMHUaKa;

® pacro3HaBaTh OMBITHBIM IyTEM ra3000pa3HbIC BEIISCTBA: YIJICKHUCIIBINA T'a3 M aMMHUAK;

® XapaKTepU30BaTh B3aMMOCBS3b MEXK/y COCTABOM, CTPOCHHEM M CBOMCTBAMHU METAJIIOB;

e Ha3bIBaTh OPraHMUYECKHE BEIIECTBA MO UX (hopMylie: MeTaH, 9TaH, 3TUJICH, METaHOJ, TaHOII,
[JIMLIEPUH, YKCYCHAs! KUCIIOTa, AMUHOYKCYCHasl KUCJIOTa, CTEAPUHOBAs KUCIIOTA, OJICMHOBAsI
KHCJIOTa, TIIF0K034a;

® OILICHMBATh BIUSHHUE XMMUYECKOTO 3arpsi3HEHUS OKPYXKAIOLEH Cpeibl Ha OPraHu3M YeJIOBEKa;

® TPaMOTHO OOpAIIATHCA C BEIIECTBAMH B TIOBCETHEBHOM JKH3HU;

®  OMNpEeNsITh BO3MOXHOCTh MPOTEKAHUSI PEAKIIUl HEKOTOPBIX MPEACTaBUTEICH OPraHUIECKUX
BEILIECTB C KMCJIOPOJIOM, BOJIOPOJIOM, METAIJIAMU, OCHOBAaHUSIMHU, TaJIOTCHAMH.

BbINyCKHUK MOJYYUT BO3MOKHOCTH HAYUHTHCS:

* 8bI0BUAMD U NPOBEPAMb IKCNEPUMEHMANLHO 2UNOME3bl 0 XUMUUECKUX C8OUCNEAX 8eUlece
Ha OCHOBEe UX COCMABA U CIMPOEHUS, UX CHOCOOHOCMU 6CIYNAMb 8 XUMUYECKUe peakyuu, 0 xapakxmepe u
APOOYKMAX PA3IUUHBIX XUMUYECKUX PeaKyull;

* Xapakxmepuzo8ams ewecmsa no cocmagy, CmpoeHuio U CoUCM8eam, yCmaHasIusaom
APUYUHHO-CIEOCMBEHHbIE CA3U MENHCOY OAHHbIMU XAPAKMEPUCMUKAMU 8eUecmEd;

* cocmasnsime MONEeKYIApHbLE U NOTHbIE UOHHbIE YPABHEHUs NO COKPAUJEHHBIM UOHHBIM
VPABHEHUAM,

*  NPOCHO3UPOBAMb CNOCOOHOCMb 8euleCmed NPOsEIAMb OKUCIUMENbHbLE UTU
80CCMAHOBUMENbHBIE CEOUICMBA C YUemOM Cenenell OKUCTIeHUs DJIeMEHMO08, BX00AWUX 8 €20 COCMA8;

* cocmasnams ypasHeHus peakyuil, COOmeemcmsyouux nocie008amelbHOCmy npespaeHul
HeOp2aHUYeCKUX 8euiecms pasiuyHbLX Kiaccos;

*  8bI0GUAMND U NPOBEPAMb IKCHEPUMEHMATILHO 2UNOME3bL O Pe3VIbMAmax 6030€eliCmeusl
PA3TUYHBIX PaKMOPO8 HA USMEHEHUEe CKOPOCMU XUMUYECKOU peaKyuu,



* uUCnov308amsb NPUOOPEeMEHHbIE 3HAHUSA OJIsl IKOJO2UYECKU 2PAMOMHO20 NOBEOEHUs 8
oKpydrcaroueli cpeoe;

*  UCNONBL308aMb NPUOOPEMEHHbLE KIIOUeble KOMNEeMEeHYUU NPU 8bINOJIHEHUU NPOEKMO8 U
YUebHO-UCCIe008ameNbCKUX 3a0ay NO U3VUEeHUIO C80UCME, CNOCOD08 NOLYYEHUs U PACNO3ZHABAHUSL
sewecme;

*  00BEeKMUBHO OYEHUBAMb UHDOPMAYUIO O BeUeCmBaX U XUMULECKUX NPOYeCccax;

*  Kpumudecku OmHOCUMbCA K NCe80OHAYHUHOU UHDOpMayuu, Hed0OPOCOBeCMHOU peKiame 8

cpedcmaax Maccosoll unopmayuu;
*  0CO3HABAMb 3HAUEHUE MEeOPEeMUUECKUX 3HAHUL N0 XUMUU OJis RPAKMUYECKOU 0esimelbHOCmU

yejloeeka,
CO34ar0T MOACIIN U CXEMBI IJI PCIICHUA yLIC6HBIX U IIO3HaBaTCJIbHBIX 3aa4, IOHUMAaTh H€06XOI[I/IMOCTI)

COOJTFOICHUS TIPEANUCAHUH, PEATIaraeéMbIX B MHCTPYKIUSX IO UCIIOJIb30BAHUIO JIEKAPCTB, CPEIICTB
OBITOBOI XMMHH H JIp.



