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1. IMosicHUTEIBLHASA 3ANMMCKA

Pabouas mporpamMMa Kypca XUMHUHM JUIS OCHOBHOM IIKOJBI pa3paboTaHa B COOTBETCTBUU C
®enepalibHBIM TOCYJaPCTBEHHBIM 00pa30BaTeNbHBIM CTaHIApPTOM 001Iero oopazoBanus. B Hell Takxke
YUUTBIBAIOTCS. OCHOBHBIE HAEW U NojiokeHust IlporpamMmbl  pa3Butuss U (HOPMUPOBAHHA

YHHUBEPCAIBHBIX YUE€OHBIX ACHCTBUI VTSI OCHOBHOT'O OOIIEro 00pa3oBaHMs.

B cooTBeTCTBHU € ATUMHU JOKYMEHTAaMH O0YYarOIIUECs TOJKHBI OBIIAIETh IPUEMAMHU, CBA3aHHBIMU
C OIpENeICHUEM MOHATUH: OTPaHWYMBATh WX, ONUCHIBATh, XAPAKTEPU30BATh M CPaBHUBATh. Tak Kak
XUMHA — HAyKa S3KCICPUMCHTAJIbHAd, 06yqafonmec;1 JOJI’KHBI OBJIaACTh TAKMMU I103HABATCJIBbHBIMU
y4eOHBIMH JICUCTBHSIMH, KaK OJKCIICPUMEHT, HAOIIOJICHUE, W3MEPCHHE, OIMCaHUuE, MOJCIHpPOBAHUE,
THIIOTE3a, BBIBOJ. B mporecce u3yueHus Kypca y 0Oydaronuxcsi Mpo0DKAIT (OPMHUPOBATHCS YMEHUS
CTaBUTh BOIPOCHI, OOBSICHATh, KJIacCU(PUIIMPOBATh, CPABHUBATH, ONPEICIIATh UCTOYHUKH HWH(POPMAIINH,
MoJyyaTh W aHATU3UPOBaTh €€, TOTOBUTh WH(OPMAIMOHHBIA TMPOIYKT, NMPE3CHTOBATh €r0 U BECTH
nuckyccnto. CeIoBaTeNbHO, IEATSIIBHOCTHBIN IMOAX0/ B H3YUCHUH XHUMHH CTIOCOOCTBYIOT JTOCTHIKEHUIO
JUYHOCTHBIX, TPEIMETHBIX M METANPEIMETHBIX 00pa30BaTEeIbHBIX PE3YIbTATOB.

B 0cHOBY Kypca MOJIOKEHBI CIISAYIONINE HIEH:

® MaTepHabHOE CIMHCTBO M B3aMMOCBSI3b OOBEKTOB U SIBICHHUI TIPUPOJIBI;

¢ Blaylad poJib TCOPETUYCCKUX 3HAaHUU JJISL 00bBSICHEHNS U IIPOTHO3MPOBAHUA XUMHWYCCKUX
SIBIIGHUH, OLIEHKU UX MPAKTUYECKONW 3HAYUMOCTH;

® B3aNMOCBA3b Ka4eCTBEHHOH u KOJIMYECTBEHHOU CTOPOH XUMHUYECCKUX 00BEKTOB
MaTepUaIbHOTO MUPA;

® pa3BUTUC XUMHYECKOU HayKM W HOPOU3BOACTBO XUMHWYCCKUX BCHICCTB W MAaTCpHUAIOB IJIA
yIIOBJIETBOPEHHS] HACYIIHBIX MOTpeOHOCTEH dYenmoBeKa M OO0IIeCTBa, PEUICHHUS TI00aTbHBIX
po0JieM COBPEMEHHOCTH;

® TEHETHYECKas CBSA3b MEX]y BEIIECTBAMHU.

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

» Qopmuposanue y ydaNIUXCS XUMHUYECKOW KApTUHBI MHpa, KaK OPraHUYECKOW 4YacTH €ro
[[EJIOCTHOM €CTECTBEHHO-HAYYHOU KapTHHBI.

* Passumue TO3HABaTENbHBIX HMHTEPECOB, WHTEIEKTYAIbHBIX M TBOPYECKHX CIIOCOOHOCTEH
ydamuxcsa B IIPONECCE HU3YUYCHHA HUMU XUMHUYECKOU HAayKnu H eé BKJIala B COBpeMeHHLIﬁ HAay4YHO-
TEXHUUYECKUH Tmporpecc; (opMmupoBaHHEe BaKHEWIINX JIOTUYECKHX OMNepaluil MBIIUICHUS (aHaIu3,
CUHTe3, 0000IIeHNe, KOHKPETHU3allusl, CpaBHEHUE U Jp.) B MpOIlecce MO3HAHUS CUCTEMBbI BaKHEUIITHX

MOHATUH, 3aKOHOB U TEOPUIM O COCTaBE, CTPOEHUH U CBOMCTBAX XUMHUYECKHUX BEIIECTB.



* Bocnumanue yOeXIEHHOCTH B TOM, YTO IPUMEHEHHE TOJyYCHHBIX 3HAHUH M YMCHHUH 110 XHUMUH
ABIISICTCA OOBEKTUBHOW HEOOXOAMMOCTBHIO Ui Oe30macHOi paboThl ¢ BEIIECTBAMHU M MaTepualiaMd B
OBITY M Ha TIPOU3BO/ICTBE.

* [Ipoexmuposanue u peanuzayuss BHITYCKHUKAaMH OCHOBHOW IIKOJBI JHYHOH 00pa3oBaTeNbHON
TpaeKTopuu: BbIOOp npoduitst 00ydeHHs B CTapLIeH IIKOJe WK MPOEeCcCHOHATIBHOTO 00pa30BaTeILHOTO
YUYpexaeHus.

* Ogradenue KniovegbiMu KOMnemeHyuamu: y4eOHO-TIO3HABATEIbHBIMYE, HH()OPMALMOHHBIMH,
[IEHHOCTHO-CMBICIIOBBIMH, KOMMYHHKATHBHBIMH.

Jlig TOCTHKEHUS ATHX Lee B Kypce XMMHM Ha CTYIIEHH OCHOBHOI'O 001Iero o0pa3oBaHUS PELIAIOTCS
CIIEYIOILKE 3a/ia4UM:
*  (dopMHUPYIOTCS 3HAHHUSA OCHOB XMMHUYECKOW HAYKH — OCHOBHBIX (DAKTOB, TOHSATHH, XUMHUYECKHX
3aKOHOB U TEOPUH, BBIPAKEHHBIX TIOCPEICTBOM XUMHUYECKOTO S3BIKA;
* pasBuBaOTCA yMeHHS HaOmonath W OOBICHAIOT XUMHYECKUE SIBJICHHS, TNPOUCXOMASIINE B
MPHUPO/IE, Ta0OPATOPHBIX YCIOBUSX, B OBITY M Ha IPOU3BOJICTBE;
*  mpuoOpeTarTcs CreluaIbHble YMEHUSI U HABBIKHU 110 0€30MacHOMY OOpPAIEHUI0 ¢ XUMMUYECKUMU
BEIECTBAMH, MaTepUaIaMU U MPOLIECCaMU;
* (opmupyeTcs TyMaHUCTHYECKOE OTHOILIEHNE K XUMUU KaK MPOU3BOAUTEIHHON CHIle 00IIecTBa, ¢
MOMOIIIBI0 KOTOPOH peIaroTcs r1o0aabHbIe MPOOJIEMBI Y€I0BEYECTBA;
*  OCYIIECTBIISICTCSI MHTET AN XUMUYECKON KapTHHBI MUPA B €IMHYIO HAYYHYIO KaPTHUHY.
PaGouass mporpamma peanusyercs Ha ocHoBe YMK co3maHHOTO TIOA  PYKOBOJCTBOM
I"abpuensnaO.C.
1. Tabpuensu O. C. Xumus. 8 xinacc : yaeOHHK Jutst 001ieoopa3oBarenbHbix opranusamnmii / 0. C.
I'abpuensu, U. I'. Octpoymos, C. A. CrankoB. — M.: IIpocsemienue, 2023
2. Tabpuensn O. C. Xumus. 9 knacc : yueOHUK A1 001eo0pa3oBaTenbHbIXx opranuzanuii / 0.  C.
I'abpuensu, U. I'. Octpoymos, C. A. CrnankoB. — M.: I[Ipocsemenue, 2023

2.001mas xapakTepucTUKa y4e0HOr0 nmpeaMera
B cooTBeTcTBUU C (I)C,Z[epaJ'IBHBIM rocyaapCTBCHHbBIM O6p8.30BaTeJ'H:HLIM CTaHAapTOM OCHOBHOTO OGH.ICFO
O6pa30BaHI/I}I yqamuecsa OOJIKHBI OBJIAACTbL TAKMMHU IMO3HABATCIIbHBIMU y‘-ICGHBIMI/I HeﬁCTBHHMH, KakK
yMeHue (opMyIHpoBaTh MPOOJIEMy U THIIOTE3y, CTABUTH IEJIM U 3a/Ja4d, CTPOUTH TUIAHBI TOCTHKCHUS
Heﬂeﬁ U peIICHUA MOCTABJIICHHBIX 3aJad, IMPOBOJUTH SKCIICPUMMEHT U Ha €0 OCHOBE ACJIAaTh BBIBOJbI U
YMO3aKIOUCHUA, IPEACTABIIATE UX U OTCTaWBATh CBOIO TOYKY 3PCHUS. KpOMe OTOro, ydamuecs A0JI>KHbI
OBJIAACTh IMpPUEMaMH, CBA3aHHBIMU C ONPECACICHUCM TOHSTHH: OorpaHn4MBaTh HX, OIHCBIBATD,
XapaKTCPU30BaThb U CPABHUBATL. CHCI[OBaTCJ'ILHO, IIprU U3YUCHUH XUMHU B OCHOBHOM IITIKOJIE ydqamuecsa
JOJI2KHBI OBJIAACTDH y‘-IC6HBIMI/I ,Z[CflCTBPI)IMPI, MO3BOJIAIOMIUMHA UM JOCTUYb JIMYHOCTHBIX, MPCAMCETHBIX U
MCTAIIPECAMCTHBIX 06pa30BaTeJ'ILHLIX PE3yJIbTATOB.
[Ipemyiaraemast mporpamMma Mo XMMHHU PacKpbIBaeT BKJAJ Y4eOHOro MpeaMeTa B JOCTIDKEHHE Ieneit
OCHOBHOTO 00111eT0 00pa30BaHUs U ONPEACIAeT BaKHEUIIINE COepKATEIbHbIC TMHUN TPEaMETa:
® «BCUICCTBO» — 3HAHUEC O COCTABC U CTPOCHHUHU BCIICCTB, UX CBOMCTBaxX U OMOJOrMYECKOM 3HA4YCHHMU,



* «(XUMHUYECKasi peaKkuus» — 3HaHHE O MPEBPAIICHUSX OJHMX BEUIECTB B JIPYrUe€, YCIOBHUIX MPOTEKAHUS
TaKUX MPEBPAIICHU U CTIOCO0aX YIPABIICHUS PEAKIUSIMU;

* «IPUMEHCHHE BEIIECTB» — 3HAHHE W OMBIT 0€30IacCHOr0 OOpaIeHHs C BEIIECTBAMH, MaTepHUaIaMH U
nporeccaMu, He0OOXOAUMBIMU B OBITY M Ha IIPOU3BO/ICTBE;

* «3bIK XMMHU» — ONEPUPOBAHHE CUCTEMOM BAXKHEHIIMX XUMUYECKUX MOHATUN, 3HAHUE XUMHUYECKOU
HOMEHKJIATYpbl, a TaKXXe BJIQJCHUE XHMHUYECKOW CHUMBOJIMKOH (XUMUYECKUMH (opmylramMu U
YpaBHEHUSMH).

3. MecTo0 y4eOHOro npeaMera B y4eOHOM IIaHe
XuMus B OCHOBHOH 1IKoJie u3y4aercs 8§ u 9 kimaccax. Obmiee unciio yuyeOHbIX 4acoB 3a 2 Toa 00ydeHus
coctaBnset 138,u3 Hux 70 (2 4 B Heneno) B 8 kjacce, 684 (2 yaca B Henelnwo) B 9 kiacce.
[IpennaraeMelii Kypc XOTs U HOCHT OOIIEKYJIBTYPHBIN XapakTep W HE CTABUT 3a7a9y MPoPeCCHOHATBHON
MOJITOTOBKH O0YYarOIIUXCs, TEM HE MEHEE TMO3BOJISIET UM ONPEACTUTHCS C BEIOOPOM mpoduist oOydeHust
B CTapIleH MIKOJIE.

3HaYUTEIbHOE MECTO B COZEP)KAHUU Kypca OTBOAMTCS XHMHUYECKOMY IKCHepuMeHTy. OH OTKpbhIBaeT
BO3MOYKHOCTh JOPMHUPOBATH Y YUAITUXCS CIICIUAIBHBIC TPEMETHBIC YMEHUS:
— paboTtarth C BelIeCTBaMHU;
— BBITIOJHATD IIPOCTBIC XUMUYCCKUEC OIBITEI,
— YYUT HIKOJHHUKOB O€30IaCHOMY M JKOJOTHMYECKH I'PaMOTHOMY OOpAIICHHIO C BEUIECTBAMHU B
OBITY M Ha TIPOU3BO/ICTBE.

IIporpammon pe1yCMOTPEHO MIPOBEACHUE:
8 Kiacc

KOHTPOJIbHBIX paboT — 4 yaca,
MPAKTUYECKUX paboT — 7 4acoB.

9 knacc

KOHTpPOJIbHBIX paboT — 4 yaca,
MPAKTUYECKUX paboT — 7 4acoB.

Cpoxk peanu3anuu yueOHOM MporpaMMbl- 1Ba y4eOHBIX TOAa

4. IleHHOCTHBIE OPUEHTHUPBI COJePKAHNSA YUeOHOTro mpeaMeTa « XuMHUD)
YueOHunlit npeamMeT «XI/IMI/ISI)), B COACPKAaHMHU KOTOPOro I''IaBHBIMHU KOMIIOHCHTAMH SBJIAIOTCA HAYUYHBIC

3HAHUA M HAayYHbIE METObl MIO3HAHUS, IO3BOJISIET MPOOYXKAATh Y YUaIUXCsl YMOLMOHAIBHO-IIEHHOCTHOE
OTHOIIIEHHE K M3ydaeMoMy maTepuainy. B pesynbrare yueOHOIN NesATENbHOCTH CO3/1al0TCS YCIOBUS IS
dopmupoBaHus cucreMsl LeHHocTei. Ilo3HaBarenbHas (GyHKIMS Yy4eOHOro mpeaMeTra «XHUMHUs
3aKJII0YAeTCs] B CIIOCOOHOCTHU €r0 COZIepKaHMsl pa3BUBaTh LIEHHOCTHBIE KAUeCTBA Y YUaIHXCS.

Ilo3nasamenvnvle yennocmu: omuouieHue K XUMUYECKHMM 3HAaHUSAM KaK OJHOMY M3 KOMIIOHEHTOB
KyJIBTYpbl 4eJIOBEKa Hapsly ¢ APYTUMH €CTECTBEHHOHAyYHBIMH 3HAHMSMHU; OKPY)KAIOIIEMy MHUPY Kak
MHUpPY BEILECTB M MPOUCXOIAIINX C HUMHM SIBJICHMM; NO3HABATEIbHON IESITEIBHOCTH (KaK TeopeTuye-
CKOM, TaK W DSKCIEPUMEHTAJIbHOM) KaK WCTOYHMKY 3HaHUH; noHumanue. OOBEKTUBHOCTH U
JOCTOBEPHOCTH 3HAHUH O BEILECTBAX U MPOUCXOAALIMX C HUMHU SIBICHUSX; CIOXKHOCTH U OECKOHEUYHOCTH
mporecca Mo3HaHus (Ha IpuUMepe MCTOPUM XMUMHUYECKHUX OTKPBITUMN); NEUCTBUS 3aKOHOB NPHUPOIBI U
HEOOXOMMOCTH HX ydeTa BO BcexX cdepax NesTeNbHOCTH YEIO0BEKa; 3HAUCHHUs] XMMUYECKUX 3HAHUHN JUIs



pemieHusi TI00aTBHBIX MPOOJIEM YeloBeYecTBa (IHEPTETHUECKOW, CHIPHEBOW, MPOJOBOJIHCTBEHHOM,
3/I0POBbSI U JIOJITOJICTHS YEIOBEKA, TEXHOJIOTUICCKHUX aBapHid, TJI00aIbHOM SKOJIOTHH U JIp.).

Ilennocmu mpyoa u 6vima: OTHOIICHHUE K TPYJIOBOW NEATEIHHOCTH KaK €CTECTBEHHOW (hMU3NYECKOU U
UHTEJJIEKTYaJIbHOM NOTPEOHOCTH, TPYyAY KaK TBOPYECKOM JEATENbHOCTH, IO3BOJISIIOIIEH NPUMEHSTH
3HAHUS HA TPAKTHUKE; COXPAHCHUE U MOJIePKaHne COOCTBEHHOTO 3/I0POBbS U 37J0POBbSI OKPYKAIOIIUX, B
TOM YHUCIIC OPTaHU3aIUs TUTAHUS C YYETOM COCTaBa M SHEPreTHYECKOW IEHHOCTH IHIIH, COOI0ACHUE
npaBuil 0€30MaCHOTO KMCIOJIB30BaHUS BEIIECTB (JIEKAPCTBEHHBIX MPEIAapaToB, CPEICTB OBITOBOW XMMHH,
MECTUILIUIOB, TOPIOYE-CMA30YHBIX MATEPHAJIOB H JIp.) B IMOBCETHEBHOW JKU3HU; OCO3HAHHE OCTH)KECHUS
JUYHOTO yCIeXa B TPYAOBOW JICATEIILHOCTH 32 CYET COOCTBEHHONH KOMIETEHTHOCTH B COOTBETCTBHH C
COIMAJIBHBIMU CTaHAApTaMU U IMOCJICAYIOIUM COLUAJIbHBIM OI[O6peHI/ICM I[OCTI/I)KGHI/Iﬁ HAayKH XHUMHHU U
XUMHYECKOTO TIPOU3BOJICTBA JIJIsl PA3BUTHSI COBPEMEHHOTO O0IIIeCTBA.

Hpascmeennvie yennocmu: omuoutenue x cede (0Co3HaHHME COOCTBEHHOTO OCTOMHCTBA, YYBCTBO
O6IIICCTB€HHOFO Aaojira, JUCHUINNIMHUPOBAHHOCTD, YCCTHOCTh W MPAaBAUWBOCTL, IMPOCTOTAa U CKPOMHOCTD,
HETePIUMOCTh K HECHPaBEIJIMBOCTH, MPU3HAHUE HEOOXOJAMMOCTH CaMOCOBEPIICHCTBOBAHHMS), JPYTUM
moasM  (TyMaHu3M, B3aMMHOE YBXKCHHE MEKAY JIIOJAbMH, TOBApHUIIECKas B3aWMOIIOMOIIb U
TpeOOBATENIBHOCTh, KOJUICKTUBU3M, 3a00Ta O JAPYrHX JOJMX), npupojae (OepexHoe OTHOIICHHE K ee
0OraTrcTBy, HETEPIIMMOCTh K HAPYIICHUSIM OJKOJOTHYECKUX HOPM U TpeOOBaHUU, 3KOJIOTHUCCKU
IPaMOTHOE OTHOIICHHWE K COXPaHEHHWIO THApochepsl, aTMOC(Ephl, TOYBEI, OHOC(HEPHI, YeTOBEUYESCKOTO
oprannuisma,; OICHKa HeﬁCTBHH BOIIPCKHU 3aKOHaAM IIPUPOAbI, IPUBOAAIICTO K BOSHUKHOBCHUTIO ri100aJIbHBIX
npobneM); noHumaHue HEOOXOAUMOCTH YBAKUTEIBHOTO OTHOIICHHS K JOCTHKCHHSIM OTEYECTBEHHOMN
HayKH, UCCIIEI0BATEIBCKON JIEATETbHOCTH POCCUNCKUX YUCHBIX-XUMUKOB (IaTPUOTUUECKHUE YYBCTBA).
KommyHnukamuenvle yeHHocmu: omuoulenue K HOPMaM si3blka (€CTECTBEHHOTO W XHMMHYECKOTO) B
pa3MUYHBIX HCTOYHHMKAax wuHpopMaruu (murepatypa, CMMU, WutepHer wu aAp.); nouumanue
HeobXxooumocmu: TIPUHATHUS PA3IUYHBIX CPEJCTB U MPHUEMOB KOMMYHHUKAIIMU; MONy4YeHUsT WH(pOpManuu
U3 Pa3UYHBIX UCTOYHUKOB; apryMEHTUPOBAHHOM, KPUTUYECKOW OlEHKH MH(OpMAINU, MMOJTYYeHHOH U3
Pa3IMYHBIX MCTOYHUKOB; COOOIIEHUS TOYHOW U JIOCTOBEPHOW HH(MOpMALUU; SCHOCTH, TOCTYITHOCTH,
JIOTUYHOCTHU B 3aBUCHUMOCTH OT LECJIH, ITOJHOTBI UJIKW KPATKOCTU H3JI0KCHUA I/IH(l)OpMaIII/II/I; CTPCMIICHUA
MOHATh  CMBICI OOpalleHHOM K 4YesloBeKy peud (YCTHOW M TMHUChMEHHOW); BelIeHUus auainora s
BBISIBJICHMSI Pa3HBIX TOYEK 3pEHHUS Ha paccMaTpUBAeMYIO0 MH(OPMAIMIO; BHIPAKEHUS JUUYHBIX OLEHOK U
CYXJCHMI; MPUHATHS BBIBOAA, KOTOPBIN (hopMHUpYyeETCs B MPOLIECCE KOMMYHUKAIINU.

Icmemuueckue yeHHOCMU: NO3UMUBHOE YYECMBEHHO-YEHHOCHOe OMHOUleHIe: K OKPYKAIOIEMY MUPY
(kpacoTa, COBEPIIEHCTBO U TapMOHUS OKPYXKAIOLIEH MPUPOJIBI M KOCMOCA B IIEJIOM); IPUPOTHOMY MUPY
BEIIECTB U UX MPEBPAILEHUI HE TOJIBKO ¢ TOYKU 3PEHHUS MOTPEOUTENS, a KaKk K HCTOYHUKY MPEKPACHOTO,
TapMOHHYHOTO, KPAacHBOTO, MOMYUHSIONIETOCS 3aKOHOMEPHOCTSAM, MPOIMOPLIUOHAIBLHOTO (HAa MpUMeEpe
B3aMMOCBA3H CTPOCHUSA U CBOICTB aTOMOB U BeI_HeCTB); BBITIOJTHCHHU O y‘-Ie6HBIX 3ala4 KakK K IIpoueccy,
TOCTABIISIONIEMY ICTETUYECKOE YIOBOJBCTBHE (KPAacCHBOE, M3SAINIHOE PEIISHWE MM J[0Ka3a- TEeIIbCTBO,
MPOCTOTa, B OCHOBE KOTOPOH JICKHUT TaApPMOHUSA); NOHUMAHUE HeoOXoO0umMocmu M300PKEHUsS] UCTHUHBI,
Hay4YHBIX 3HAHUN B YYBCTBEHHOW (opMe (Hampumep, B IPOU3BENEHUSX MCKYCCTBA, IMOCBSLICHHBIX
HAyYHBIM OTKPBITUSM, YICHBIM, BEIIECTBAM U HX MPEBPAIICHUSIM).

5. JInuHOCTHBIE, MeTalIPeIMEeTHbIC U NMPeAMETHbIC Pe3y/JIbTAaThl 0CBOCHHUS Kypca

XUMHUH

1o 3aBepiIeHNIO Kypca XMMHH Ha 3Tarie OCHOBHOTO 00111ero 00pa30BaHuUs BBITYCKHUKH OCHOBHOM
IIKOJIBI TOJKHBI OBJIAJIETh CIEAYIOIIUMU Pe3yIbTaTaMuU:



JInuHOCTHBIE pe3yJIbTaThl:

1) ocosnanue cBOE STHUYECKOW NPUHAJICKHOCTH, 3HAHWE HMCTOPUM XUMHU M BKJaJa POCCHUCKOW
XUMHUUYECKON HAyKH B MUPOBYIO XUMHUIO;

2) ¢opmuposanue OTBETCTBEHHOTO OTHOIICHHS K IO3HAHUIO XHMHH; TOTOBHOCTHM U CIIOCOOHOCTH
yUaIIUXcsl K CaMOpPa3BUTHUIO U caMOOOPa30BAHUIO HA OCHOBE M3YYEHHBIX (DAaKTOB, 3aKOHOB M TEOpUI
XMMHHU; OCO3HAHHOT'O BBIOOpA M TOCTPOEHUE HHAMBUYaIbHOM 00pa30BaTeIbHON TPAEKTOPUHY;

3) gopmuposanue NETOCTHON ECTECTBEHHO-HAYYHOH KapTHHBI MHPA, HEOTHEMJIEMOW YacThIO KOTOPOW
ABJISICTCA XMMUYECKasi KApTUHA MUPa;

4) oenadenue COBPEMEHHBIM SI3bIKOM, COOTBETCTBYIOIIMM YPOBHIO Pa3BUTHs HAYKH M OOIIECTBEHHOM
[IPaKTUKHU, B TOM YHUCIIE U XUMHUYECKHM,;

5) oceoenue colMaNbHBIX HOPM, MPAaBWJI MOBEACHUS, poyicii U (HOPM COLUAIBHON KU3HH B COILYME,
OpUPOJe M YaCTHOM KM3HH HAa OCHOBE JKOJIOTUYECKOH KyIbTYphl W 0€30MacHOro oOpamieHus C
BEIIECTBAMM U MaTepHUaIaMu;

6) ¢opmuposanue KOMMYHHUKATUBHOW KOMIICTEHTHOCTH B OOIICHHH CO CBEPCTHHKAMH M B3POCIBIMU B
nporecce 00pa3oBaTeNbHOM, OOIIECTBEHHO IOJE3HOH, Y4eOHO-HCCIIe0BATENIbCKOM, TBOPYECKOH U
JPYTUX BUJOB AEATENbHOCTH, CBSI3aHHBIX C XUMHEH.

MeranpeamerHblie pe3yabTaThbl:

1) onpeodenenue neneit coOCTBEHHOTO 00YUCHNS, IOCTAaHOBKA U (popMyTHpOBaHUE IS ce0s1 HOBBIX 3a71ad;
2) naanupoganue MyTeH TOCTHKEHHS KEITaeMOro pe3ybTaTa 00y4eHHs] XUMHU KaK TEOPETHYECKOT0, TaK
U DKCIIEPUMEHTAIBHOIO XapaKTepa,

3) coommnecenue CBOUX NEUCTBUIl C IUIAHUPYEMBIMU pE3yJbTaTaMHU, OCYyuUjecmelieHue KOHTPOIsI CBOCH
JeSTeNbHOCTH B IpOIecce JOCTHKEHUS pe3ysbTaTa, onpedenerue ciocoO0B AEWCTBUI MPU BBHIOJIHEHUU
71a00paTOPHBIX U MPAKTHYECKUX PAOOT B COOTBETCTBUHU C NMpaBUJIaMH TEXHUKH O€30IaCHOCTH;

4) onpedeneHue WCTOYHUKOB XUMHYCCKOH HHGPOpPMALUK, TMOJIyYeHHE U aHamu3 e€, CO3JaHue
MH(OPMALIMOHHOTO IPOAYKTA U €0 MPEe3eHTaLUs;

5) ucnonvsosanue OCHOBHBIX WHTEIUICKTYaJIbHBIX OIEpalMii: aHaliW3a ¥ CHHTE3a, CPaBHEHUS W
cUCTeMaTu3aluM, OOOOLIEHUS M KOHKPETH3alluH, GblasleHue TPUIMHHO-CICACTBEHHBIX CBsI3ed H
nocmpoenue JOTHYECKOr0 PacCyXIEHUS U yMO3aKIIOYEHUs (MHIYKTUBHOIO, JEAYKTUBHOIO M IIO
aHAJIOTUH) Ha MaTepHalle €CTECTBEHHO-HAYYHOI'O COJIEP/KaHUS;

6) ymenue co3naBaTh, MPUMEHSITH U IPEOOPA30BBIBATh 3HAKH U CUMBOJIbI, MOJICITH M CXEMBI ISl PEIICHUS
y4eOHBIX M MMO3HABATENbHBIX 33/1a4;

7) popmuposanue n pazsumuie YKOIOTMIECKOTO MBIIUICHHS, YMEHHE PHUMEHSITH €T0 B TI03HABATEILHOM,
KOMMYHHMKATHUBHOM, COLIMATIbHON MPaKTHKE U MpodeCCHOHATbHONW OpUEHTAIIHH;

8) eenepuposanue uneit u onpeneneHne CPesCTB, HEOOXOAUMBIX JUIS HX PEATH3aIUH.

IIpexmeTHbIE pe3ybTaThI:

1) ymenue 0603HaYaTh XUMUYCCKHE HIEMEHTHI, HA3bIBaTh UX U XapaKTEPU30BaTh HA OCHOBE MOJIOXKCHHUS B
nepuoauueckoit cucreme J[. 1. Menaeneesa;

2) opmyruposanue MN3yYCHHBIX TMOHATHI: BENIECTBO, XUMHUYECKUI JJIEMEHT, aTOM, MOJICKYJa, HOH,
KaTHOH, aHWOH, MPOCTOE U CII0KHOE BEIIECTBO, XUMUYECKasl PEAKIMs, BUIbl XUMUUYECKUX PEaKUUU U T.
I.;

3) onpedenenue no GopmynaM cOCTaBa HEOPraHUIECCKUX U OPraHUYECKUX BEIECTB, BAICHTHOCTH aTOMOB
XUMHUYECKUX 3JIEMEHTOB WJIM CTETIEHU X OKUCIICHUS;

4) nonumanue nHPOPMAIHH, KOTOPYIO HECYT XUMUYECKUE 3HAKU, (POPMYIIBI U ypaBHEHHS;



5) ymenue xnaccuguyuposames TPOCThie (METAIbI, HEMETAUIbI, OJArOPOIAHBIC Ta3bl) M CIOXHBIC
(OmHapHbBIe COCTUHEHHS, B TOM YHCIE U OKCHUIBI, a TaKXKe THUAPOKCHIBI — KHUCIOTHI, OCHOBAHUS,
amM(pOTepHBIC THIPOKCHUIBI — M COJIN) BEIIECTBA;

6) gopmynuposanue EPUOANICCKOTO 3aKOHA, 0OBACHEHUEe CTPYKTYPhI U UH(POpPMAIIMU, KOTOPYIO HECET
nepuoanyueckas cucreMa xumudeckux osnemeHtoB J[. WM. MengeneeBa, packpvimue 3HaYeHUs
MEePUONYECKOr0 3aKOHA;

7) ymenue Xxapaxmepuzoeéams CTPOCHUE BEUIECTBA — BHIbl XHUMHYECKUX CBSA3€H ¥ THIIBI
KPUCTAINTMYECKUX PEIIETOK;

8) onucanue CTpOEHHS aTOMOB XHMHUYECKHX ODJIEMEHTOB C MOPSAKOBBIMH HOMepamu 1—20 u 26,
omoobpaxjcerue UX C MOMOIIBIO CXEM;

9) cocmasnenue GopMya OKCHIIOB XMMUYECKHX 3JIEMEHTOB U COOTBETCTBYIOIIUX UM THIIPOKCHIIOB;

10) wanucanue CTPYKTYpHBIX (POPMYJ MOJCKYISIPHBIX COCTUHEHHH M (OPMYIBHBIX €IMHHUI MOHHBIX
COEIMHEHUH 10 BaJICHTHOCTH, CTETICHU OKHMCIICHHS WIIH 3apsily HOHOB;

11) ymenue ¢popmynuposames OCHOBHbBIE 3aKOHBI XUMHHU: MOCTOSIHCTBA COCTABa BEIIECTB MOJIEKYJIIPHOTO
CTPOCHHMSI, COXpPAHEHHS MAacChl BEIIECTB, 3aKOH ABOTajpo;

12) ymenue ¢opmyruposams OCHOBHBIC TIOJOKCHUS ATOMHO-MOJICKY/SIPHOTO YUCHHS W TEOPHHU
ANEKTPOIIUTUYECKON TUCCOLIUAINY;

13) onpedenenue npu3HAKOB, YCIOBUHN MPOTEKAHUS M MPEKPALICHUS] XUMUYECKIX PEaKIIni;

14) cocmasnenue MONEKYJSIPHBIX YpPAaBHEHUH XUMHYECKUX PEAKLMUM, MOITBEPXKIAIONIMX OOIIHe
XMMHAYECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPraHWYECKHX BEIIECTB W OTPAKAIOMIMX CBSI3H MEXKIY
KJaccaMH COCAUHCHUI;

15) cocmaenenue ypaBHEeHHI peakiuii ¢ y4acTHEM 3JICKTPOIUTOB TaK)Ke B HOHHOH (opme;

16) onpedenenue Mo XUMUYECKHM yYPaBHEHHSIM MPUHAICKHOCTH PEAKIHI K ONPEACIEHHOMY THITY WM
BUJLY;

17) cocmasnenue ypaBHEHWH OKHCIMTEILHO-BOCCTAHOBUTEIBHBIX pEAKIMH C MOMOIIBI0 METO/a
3JIEKTPOHHOIO OanaHca;

18) npumenenue MOHITUN «OKUCIICHHE» U «BOCCTAHOBJICHHE» ISl XaPAKTEPUCTUKU XUMHUYCCKUX CBOMCTB
BELIECTB;

19) onpedenenue ¢ TMOMOIIBIO KAYECTBEHHBIX PEAKLIUN XJIOPHI-, Cylb(daT- M KapOOHAT-aHHOHOB H
KaTHOHA aMMOHHS B PacTBOPE;

20) obwscHenue BIASHUS PA3TUYHBIX (HAKTOPOB HA CKOPOCTh XUMUYECKUX PEAKITHIA;

21) ymenue xapaxmepuzoéams TOJOXKEHUE METAUIOB M HEMETAUIOB B MEPHOJNYECKON CHCTEME
3JIEMEHTOB, CTPOCHHE UX aTOMOB U KPHCTAIJIOB, 00IIKe (PU3NUECKHUE U XUMUYECKHE CBOMCTBA;

22) 0bwsicHeHue MHOTOOOpa3Hsl TPOCTHIX BEIIECTB SBJICHUEM AJUIOTPOITUH C YKa3aHHEM €€ IPUYUH;

23) ycmanosnenue pa3iuaui TUAPO-, TUPO- U ICKTPOMETALTYPIHH U WILIIOCMPUPOSAHe ITUX Pa3InInil
MIPUMEPaMH TIPOMBIIIICHHBIX CIIOCOO0B MOJTYYEeHHUSI METAJIIIOB,

24) ymenue Oasams oOUIyI0 xapakTepucTuky snmementoB |, I, VIIA rpymm, a Taxke Bomopona,
KHCIIOpOJia, a30Ta, cephl, (ocdopa, yrimepoga, KpeMHUST U OOpa30BaHHBIX MMHU IMPOCTHIX BEUIECTB U
BOXHEUIINX COCTUHEHUH (CTpOEHHUE, HAXOXKACHUE B MPUPOJE, MOTydyeHue, GU3NYecKkue U XUMHUECKUe
CBOHCTBa, IPUMEHEHHE);

25) ymenue onucvieams KOPPO3HIO METAIIOB M CIIOCOOBI 3aLUTHI OT HEE;

26) ymeHue npouzso0ums XUMHUUECKHE PacYEThl C HCIOIb30BAaHUEM MOHSITHH «MaccoBasi J0JIS BEIIECTBA
B CMECH», «KOJMYECTBO BEIIECTBA», «MOJISIPHBIA 00BEM» 1O (popMysIaM U ypaBHEHHSIM peaKLnii;

27) onucanue CBOWCTB U MPAKTUIESCKOTO 3HAUCHUS N3yICHHBIX OPTaHMYECKUX BEIIECTB;

28) ewbinonnenue O0O3HAYCHHBIX B MPOrpaMMe JKCIIEPUMEHTOB, PACHO3HABAHUe HEOPTaHHMYECKUX
BELIECTB 10 COOTBETCTBYIOIINUM MTPU3HAKAM;



29) cobnodenue nipaBua 6€30MacHOM pabOTHI B XUMUYECKOM KabuHeTe (JTabopaTopun).

CucreMa OLlCHKU:

1. Ouenka ycrnoro orsera OrTmerka
«5»:

- OTBET IOJIHBIN M NMPaBUJIbHBIA HA OCHOBAHUH U3YYCHHBIX TCOPHUH;
- MaTepHa U3JIOKEH B OIPEJICICHHON JIOTHYSCKOM IOCIICI0BATEIIBHOCTH, JIUTEPATYPHBIM
SI3BIKOM;
- OTBET CaMOCTOSITEJIbHBIMN.
Otmerka «4»;

- OTBET MOJIHBIA U HpaBPIJ'IBHBIfI Ha CHO BaHWH U3YYCHHBIX TeOpHﬁ;

- MaTepua U3JI0KEH B OIMpPE/IeICHHON JOTMYEeCKON MOCIIe0BATeIbHOCTH, IPH TOM JOIMYIIECHbI
JIBE-TPH HECYIICCTBCHHBIE OITMOKH, UCIIPABJICHHBIC 110 TPEOOBAHUIOYIHTEIIS.
OrMmerka 3»:

-OTBET TOJHBIA, HO TPU OSTOM JIOMYIIEHa CYIIECTBEHHas OMKOKa WM  OTBET
HEIIOJIHBINA, HECBA3HBIMN.
OTMeTKa «2».

- IIpu  OTBETC O6H8.py}I(GHO HCIIOHUMAHHEC Y4YalllUMCAOCHOBHOI'OCOACPIKAHUA y‘IC6HOl"O
mMarcepuaja HWJIKM AOONYIICHBI CYHICCTBCHHLIC OHII/I6KI/I, KOTOPBIC y‘I&IIIHfIC?[ HE MOXCT
HUCIIPAaBUTH IIPU HABOJAIIUX BOIIPOCAX YUUTCIIA, OTCYTCTBUC OTBCTA.

2. Onenka IKCMMEPUMEHTAJBHBIX yMeHI/Iﬁ

OreHka cTaBUTCS Ha OCHOBAHWW HAOMIOACHUS 32 YYAIIUMHUCS M MUCBMEHHOTO OTYeTa 3a
paborty.
OT1MeTKa «5»:
- paboTa BBITIOJIHEHA TIOJTHOCTHIO U IPABUIIBHO, C/IENIaHbl IPaBUIIbHBIE HAOTIOACHHS UBBIBOIBI;

- OKCIIEPUMEHT OCYIIECTBJICH MO IMJIaHy ¢ YYeTOM TEeXHHKHU O€30MacHOCTH M MpaBHI paboTHI ¢
BEIleCTBAMH HOOOPYOBAHHEM;
- IPOSIBIIEHBI OPTaHU3AIMOHHO - TPYJOBbIE YMEHUS,TOIIEPKUBAIOTCS
YHCTOTa pabovyero MecTa u MopsIoK (Ha CTOJIE, YKOHOMHO HCIIONIb3YIOTCSI PEaKTHUBHI).
OTMeTKa «4».
- paboTa BBHINIOJHEHA MPABHIBHO, CAETaHbl MPAaBUIbHBIC HAOMIOACHUS W BBIBOJBI, HO TpU
9TOM JKCIIEPUMEHT TMPOBEICH HE MOJHOCTHIO WJIU JOIYIICHBI HECYIIECTBEHHBIE OIIMOKU B
paboTe ¢ BelecTBaMu U 000pyI0OBaHHEM.
OtmeTka «3»:

- paboTa BBINOJIHEHA MPABWJIBHO HE MEHEe YeM HAlOJIOBHHY WJIM JONYIIEHa CYIECTBEHHAs
omunOKa B X0Jie dKCIepuMeHTa B 00bsICHEHNH,BOhOopMIIEHUN paboOThl, B COOJIIOIEHNHN MPABUI
TEXHUKH 0€30MacHOCTH Ha paboTe ¢ BEIIECTBAMH M O0OpPYAOBAHUEM, KOTOpasi UCIIPABIISETCS
NoTpeOOBAHUIO YUUTEIIS.

OT1MmeTKa «2»:

- TomyIeHbl ABe (M 0oJiee) CyIecTBEHHbIE ONTMOKHA B XOJIe: SKCIEPUMEHTa, B OOBICHCHHH, B
opopmiernnn paboOThl, B COONIONEHUHM TMPaBWJI TEXHUKM OE30MacCHOCTH Ipu pabore ¢
BEIIECTBAMH U  000OpYyIOBAaHHWEM,KOTOPHICYUAIIUNACS HE MOXKET HCIPaBUTh JaXe IO



TpEOOBAHUIO YUUTEIIS;

- paboTa He BBINOJIHEHA, Y YYaIlerocsi OTCYTCTBYET IKCIEPUMEHTAIbHbIE YMEHUSL.
3. Ounenka ymenmii pemars pacdyernble 3a1a4n OTMeTKa «5»:
-B JIOTHYECKOM PACcCYKIEHHHW ¥ pEeHIeHHMH HeT omuboK, 3a7ada pernieHa
paloHaIbHBIMCIIOCOO0M;
OTmeTKa «4»:

- B JIOTHYECKOM PACCYXJICHUU U PEIICHHs] HET CYIIECTBEHHBIX OIIMOOK, HO 3ajada perieHa
HEepaIMOHAIBHBIM CITOCOOOM, WIIH JIONYIIEHO He 00jiee NBYX HECYIIECTBEHHBIXOIIHOOK.
OTMmeTka «3»:

- B JIOTHUECKOM PAaCCYXJICHUHM HET CYIIECTBEHHBIX OIIMOOK, HO JOMYIIeHa CYIECTBEHHAs
OIMOKa B MAaTeMAaTUYECKUXPACUCTaX.
OTMmeTKa «2»:
- IMEETCs CYIIECTBEHHbIE OLUTHOKYU B JIOTUYECKOM PACCYKJICHUU U B PEIICHUH;
- OTCYTCTBHUE OTBETa Ha3aJaHHE.
4. Ounenka nHCHLMEHHBIX KOHTPOJILHBIX padoT OTMeTKa «5»:
- OTBET MOJHBIN U MPaBUIbHBIN, BO3MOKHA HECYIIIECTBEHHAs OIINOKA.
OTmeTka «4»:

- OTBET HETIOJIHBIN WK JOMYIIEHO He O0iee IBYX HECYHIECTBEHHBIX OITHOOK.
OTMmeTKka «3»:

- paboTa BBINIOJIHEHA HE MEHEE YeM HAIOJIOBUHY, JAOIYIIEeHA OJIHA CYIIECTBEHHAs OIIMOKa U TIpU
STOM JIBE-TPUHECYILIECTBEHHBIE.
Otmerka «2»:
- paboTa BBITIOJTHEHA MEHBIIE YEM HAIOJIOBUHY WM COJEPKUT HECKOIBKO CYIIECTBEHHBIX
OomuoOoK;

= pa60Ta HCBBIIIOJIHCHA.

[Ipy oneHKe BBINOIHEHUS MUCBMEHHOW KOHTPOJIBHOM paboThl HEOOXOIMMO YUHMTHIBATh
TpeOOBaHUS €IMHOTO OpPOrpapUUecKoro pexxuma

5. Ounenka TecTOBBLIX paboT
TecThl, cocTosIIIME U3 MATH BOIMPOCOB MOXHO HMCIOJIB30BATh IOCJIE M3YYEHHS KaXKJIOTO Marepuaia
(ypoka). Tect u3 10-15 BompocoB ucmonb3yeTcss njis mepuoaudeckoro kontpons. Tect u3 20-30
BOIPOCOB HEOOXOIMMOHCIIONH30BATH JIJISI HTOTOBOTO KOHTPOJIS.
[Ipu orleHMBaHUM UCTIONB3YETCS CIENYIOIIAs IIKaa:
s Tecta U3 5 BOIPOCOB

* HET OMIMOOK — OLEHKA «5»;
* O/IHA OIINOKA — OLMEHKa«4»;
* JIBE€ OLINOKU — OLEHKA«3»;

* TpU OMHUOKH — OIEHKA«2».

Jlast recta 3 30 BOOPOCOB:

* 25-30 npaBMIHHBIX OTBETOB — OTMETKA «5»;

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



* 13-18 mpaBUILHBIX OTBETOB — OTMeETKA «3»;

* MeHbIIe 12 MpaBMIbHBIX OTBETOB — OTMETKA «2».
O1ieHKa BBIMOJTHEHHSI TECTOBBIX 3aIaHUMN:

e OtrMmeTKa «5»: yJamuiicsi BHIMOTHII TECTOBbIC 3a1anus Ha 85 — 100%.

e OrMmeTKa «4»: yJaluiics BBIOJHII TECTOBBIC 3a/1aHus Ha 65 — 84%.

e  OtMmerTka «3»: yJaluiics BBITIOJHUI TECTOBBIC 3a1aHusl Ha 49 — 64%.

e OrTMeTKa «2»: yyalllUiiCcsl BBIIIOJHUI TECTOBBIC 3aaHus MeHee yeM Ha 49%.

KoHTpo/IbHO-U3MepHUTeIbHbIe MAaTEepPUAJbl MPEIHA3HAYCHBI I MPOBEPKH YPOBHS YCBOCHUS
y4eOHOr0 MaTepuaja Ha OCHOBAaHHM OOpa30BaTEIIPHOTO MHUHHMYMa COJCp)KaHUS OOpa3oBaHUs |
TpeOOBaHUN K YPOBHIO IMOATOTOBKU BBIMYCKHUKOB IKOJ. OHHM COCTAaBJICHHl HA OCHOBE MHOTOJICTHEH
MeJJarOrH4eCcKOi MPAKTUKH C YUETOM Pa3IuYHbIX METOJAUYECKUX pa3padOToK.

ITo BceM ri1aBaM Kypca M UX pasfenaM MpeaaracTcs TEKyIMi U TEMAaTUHYECKUI KOHTPOJIb 3HAHUK U
YMEHHH B (OpME XUMUYCCKHUX JTUKTAHTOB U TECTOB, CAMOCTOSTEIIEHBIX M KOHTPOJBHBIX paboT. 3aiaHus
000MX BapHaHTOB PAOOT CXOJHBI IO COACPKAHHIO M XapaAKTEPy BHITIOTHAEMBIX YUEOHBIX JICH CTBUH.

Jna opranuzanuu 3Q¢deKTUBHON paboThl BCEro Kiacca ¢ y4eTOM HMHIWBUIYaJIbHBIX CIIOCOOHOCTEH
Ka)KJOT0 y4amierocst B psijie padoT, BXOIAIIMX B MOCOOUE, MPEACTABICHBI 3aJJaHUsl PAa3IUYHBIX YPOBHEMN
CJIOJKHOCTH.

He3ameHUMBIM ITOMOIIIHMKOM Tie[arora B KOHTPOJIC 3HAHUU SBIISIFOTCS 3amaHus B popme Tecta. Mx
MOKHO HCTIOIB30BATh HAa Pa3HbBIX 3TaNax yueOHOTO Mmpoliecca:

* MPU U3YyYEHUU HOBOTO MaTepHalia;

* Ha 9Tarle 3aKpPEeIUICHUS U3y4YeHHOT0 MaTepuraa;

+ Ha ypokax 0000111aro11ero NoBTOPEHHUS;

* MPU TEKYUIEM U TEMATUYECKOM KOHTPOJIE 3HAHUM, YMEHUI U HaBBIKOB YUaIIUXCs;

* NP MOATOTOBKE YYaIIUXCsI K 9K3aMeHaM KakK B YCTHOM, TaKk U B MUCbMEHHOU (popme, 0COOEHHO B

dopme EI'D.

Jns kaxxzol TeMbl M €€ pa3/iesioB MPEJIOKEHbl TECTOBBIE 3a/IaHUSl PA3HOTO YPOBHS CIOXHOCTH B
JIByX BapHaHTax, paccuuTaHHble Ha 15—35 MuH wiau Ha nenbld ypok. [l BBICTaBJIEHMSI OLEHKU
MpeIaraeTcsl UCMOJIb30BATh CIIEAYIONIYIO TPOIIEHTHYIO IIKATY:

35% BBINOMHEHHBIX 3aJaHUI — OLIEHKA «2»;

36—61 % — omeHka «3»;

62—85% — orenka «4»;

86—100% — orreHKa «5».

B 3aBUCHMOCTH OT pe3yabTaTOB BHIOTHEHHS paOOThl YUUTENIh MOKET BHOCUTH B MIPETIOKEHHYIO
CUCTEMY OLICHUBAHUsI KOPPEKTUBHI, TOCKOJIbKY OCHOBHAS 11€JIb KOHTPOJIA B JAHHOM CIIy4ae — He
COOCTBEHHO BBICTABIICHUE OILICHKH, a OTPEICIICHUE YPOBHS YCBOCHHS YUAITUMUCS Y4eOHOTO MaTepuana u
HaIpaBJIeHUH JaNbHEHIIeH padoThl HaJ MOBBIIIIEHUEM Ka4eCTBa 3HAHUM

3anmanue non uudpoit 1 onenuBaercs 3 Gamnamu; moa uudpoit 2 — 5 6ammamu; moxa udpoi 3-8
Oamnamu. 3alaHus, OTMEUEHHbIE *, — NI MHAUBUIYaJIbHOTO BBIITOJHEHUS.

Ecnu He yka3zaHO MHOE, KaXKIblii OTBET YaCTEH OIEHUBAETCS:

« qactu A — 2 Gayamu;

» yactu B — 4 Gannamu;

» yactu C - 6 6aymiamu.

OpHako HE Bce ydaluecs NPUCTymalT K 3agaHusiM dactdi C u TeM Oojiee BBIMONHSIOT HX
MOJTHOCTBIO. UTOOBI MOBBICUTH MOJOKUTEIHLHYI) MOTUBAIIMIO K BHITIOTHEHHIO 3aMaHui yacTu C, yuuTenb



MOYET OOBSBUTH O BBICTABJICHUH 110 pe3yIbTaTaM TeCTa JABYX OLIEHOK: IepBoi — 3a yactu A u B, a Bro-
poit — 3a yacTb C — € UCIOJIb30BAHUEM IIPOLIEHTHOMN IIKAJIbl OLIEHKH 3HAHUH.

BOHpOCBI AJi1 BCCX BHJOB KOHTPOJIA 3HAHUM COCTaBJICHBI TaKHUM O6p&30M, 4TOOBI neaaror ¢ ux
IMOMOIIbIO MOTI' BBIABHUTL 3HAHHUA YYalIUXCA IO BCEM Y3JIOBBIM BOIIPOCAM TIJIaBbl UM pPa3/JcCiia KaK Ha
06a30BOM ypOBHE, IJl€¢ HEOOXOAMMO TOJBKO BOCHPOM3BEJCHHE Y4YEOHOr0 MaTepuaia, Tak M Ha
YCIOXKHEHHOM YpPOBHE, Ile TpeOyeTcs yMEHHE aHaIM3MpOBAaTh U CPABHMBATH JaHHbIE, NPUMEHSA
TBOPYECKHE CIIOCOOHOCTH.

Bce oOyuaroniye BUAbI KOHTPOJIS MPEANOIaraloT KOJJIEKTUBHYIO JEATENbHOCTh ydalluxcs Jaubo B
nape, 1100 B IrpyIie U caMOIIPOBEPKY.

[Ipu moaroToBKEe K KOHTPOJIBHBIM paboTaM HEOOXOOMMO OOpaTHTh BHMMAaHHE Ha 3aJaHUs YPOKOB
00o0maromero MOBTOpeHHus. B 3ToM ciyuae ydamuecs B COOTBETCTBHU CO CBOUMH CIIOCOOHOCTSIMU
OIPCACIIAIOT OJId cebs 3aaaHus, KOTOPbIC MOT'YT BBIIIOJIHUTD.

PacuerHble 3a1aun pa3IMYHBIX THUIIOB M YPOBHEH CIOXHOCTH IPEACTABICHBI B MOCOOMH OJI0KaMu, a
TaK)K€ BKJIIOUEHBI B PAa3HbIE BHUJIbI KOHTPOJIA 3HAHMM. YUYHUTENIb MOXKET I10 JKEJIAHHUIO BKIIOYATh MX Kak
JIONIOJIHUTEIBHOE 33aJJaHue B JII0OOOM BUJI KOHTPOJIA WM IpejylaraTh Y4alluMmcs OTAEIbHbIE CaMOCTOs-
TeJIbHbIE PA0OTHI IO PELICHUIO [TOI00HBIX 3a/1a4.

IIpoBeneHne XMMHYECKOTO JUKTAHTA

3amanus Uil 00OMX BApUAHTOB KPAaTKO 3alMCBHIBAIOTCS Ha JIMIEBOM CTOPOHE JOCKHM WM Ha
KOJIOTPAHCITApaHTe; OTBETHI HA BOIPOCHI JKEJIATEIIbHO HAMKCATh Ha 0OPAaTHON CTOPOHE JTOCKU WJIU TaKKe
Ha KOJOTpaHCIapaHTe. YUUTENb 3aYMTHIBAET COJIEpP’KaHUE BOIPOCA, ydyalluecs 3alUChIBAIOT OTBET B
TeTpaasx.
[To oxoHYaHMM TUKTAHTa MPOBOJAUTCS CAaMOIIPOBEPKaA:

+ OIIMOOK HET — OIIEHKA «5»;

e JOMYyIIEHBI 1—2 OomuOKH — «4»;

* JIOTYIIEHBI 3 OMUOKH — «3%».

B 3aBHCHMOCTH OT CTEMEHU MOJATOTOBICHHOCTH YYAIIUXCS YYUTEIh MOXET H3MEHUTh KPUTEPHil
OIICHKH padoT B MOJB3Y YUCHHKA.



Coaeprxanue yueOHOro npeamera
Xumus 8 kiace
(70 yacos, 2 yaca B HeJ1eJ10)
HavaabHble NOHATHS U 3aKOHBI XUMUHK(21 yac)

Tena u BemectBa. CBOMCTBa BENIECTB. DTaJOHHBIC (PHM3UUYECKHE CBOMCTBA BEIIECTB. MaTepualibl U
MaTepHuaioBeeHre. Pollb XMMHM B JKU3HU COBPEMEHHOTO oOmecTBa. OTHOIIEHHE OOIIECTBa K XUMUU:
xemomius 1 xemopoOus.

Meronsl  u3ydeHus xumun. HaOmonenwe. Okcrmepument. MojenupoBanue. Mojenn
MaTepuaIbHbI€ U 3HAKOBbIE NI CUMBOJIbHBIE.

I"a3p1. XKunkoctu. TBEpAbIie BemlecTBa. B3anuMHble Iepexopl MKy arperaTHbIMU COCTOSIHUSIMU
BEIIECTBA: BO3TOHKa (CyOnumanus) u AecyOonumanusi, KOHACHCAIUS U HCIapeHue, KpUCTAU3alusi U
IIJIaBJICHUE.

®usnueckue sBaeHusa. Yucrole BemecTsa U cMecu. ['oMoreHHsle u rereporeHHsle cmecu. Cmecu
razoo0Opassble, xuakue u TBEpAbIe. CHocOOBl pa3feneHusi CMeceil: MeperoHka, Wi IUCTWUISAIUA,
OTCTaWBaHWe, (PUIBTPOBAHUE, KPUCTATUTM3AIUS WIH BhIMapuBanue. XpomaTtorpadus. [Ipumenenne atux
crioco00B B J1a00paTOPHON MPAKTUKE, HA IIPOU3BOJICTBE U B OBITY.

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

3Haku (CMMBOJIBI) XMMHUYECKUX 31eMeHTOB. MH}opmanus, KOTOpYyr0 HECYT 3HAKHM XMUMHUYECKUX
AJIEMEHTOB. OJTUMOJIOTHSI Ha3BaHHM HEKOTOPBIX XWMHUYECKUX dJeMeHTOB. [lepuommdeckas Ttabnuia
XUMHUYeCKUX sneMeHTtoB [[. M. MeHneneeBa: KOPOTKOMEPUOAHBIM WM JJIMHHONEPUOIHBIA BAPHUAHTHI.
[Tepuons! u rpymnmel. ['maBHass 1 mobovyHast moArpymmbl, uiau A- u b-rpynmnel. OTHOCHTENBHAS aTOMHAs
Mmacca.

Xumnueckue (opmynsl. MHaexkcol n ko3dpduumentsl. OTHOCHUTENbHAs MOJEKYJsIpHas Macca.
MaccoBast 1051 XMMHUYECKOro 3JieMeHTa B coequHeHuH. MHpopMmarus, KOTOpyro HECyT XMMHUYECKHE
bopMyIbI.

BanentHocts. CTpyKTypHBIE (hopMynbl. XHUMHUECKHUE AJIEMEHTHI C TOCTOSHHOW M MEePEeMEHHON
BaJIEHTHOCThIO. BbiBon (opMynbsl coequHeHuss 1O BajleHTHOCTH. OmpeneneHre BaJeHTHOCTH
XMMHYECKOT0o 3JeMeHTa 1o ¢opmyne BemecTBa. CocTaBlieHHEe Ha3BaHUN COEIMHEHHH, COCTOSAMIMX W3
JBYX XUMHUYECKUX 3JIEMEHTOB, M0 BaJICHTHOCTHU. 3aKOH MOCTOSIHCTBA COCTAaBa BEIECTB.

XuMmuueckue peaknud. PeareHTbl M HpoayKThl peakunu. [IpM3HAKM XUMHUYECKHX PEaKIHi.
VYcnoBusa ux nporekaHus W mpekpamieHus. Peakuuu ropeHus. DK30TEpMUYECKHE M SHIOTEPMHUUECKHE
peaxuu.

3aKOH COXpaHEHHUs MacChl BEIIECTB. XuUMUYeckue ypaBHeHUsA. (COCTaBI€HHE XUMHYECKHX
ypaBHeHUH. MIHOpMaIus, KOTOPYIO HECET XUMUYECKOE YpaBHEHHE.

Knaccudukanus XUMHUUECKUX PEAKIUH MO COCTaBy U UYUCIY PEareHTOB M MPOIYKTOB. THIIBI
XUMHUYECKUX peakuuid. Peaknuum coenvHeHus, pa3loKeHUs, 3aMelleHus U obomena. Kartammzatopsl u
KaTajus.

JdemoHcTpauuu
d KOJIJICKI_II/ISI MaTCpHrajIoB U PI3II€HHI>’I 13 HUX.

* Mogenu, ucnojiab3yeMble Ha ypokax (pu3MKd, ONOJIOTHH U Teorpaduu.



*  OOBEMHBIC U MAPOCTEPIKHEBBIE MOJICIIN HEKOTOPBIX XUMHUECKUX BEIIECTB.

* Moaenu KpUCTAIIMYECKUX PELIETOK.

* CoOupanue npubopa sl MOTyYeHHS ra3a U MpOBEpKa €ro Ha TePMETUYHOCTb.

* Bo3ronka cyxoro jbja, ioaa win HaQTaauHa.

* ArperaTHble COCTOSIHUS BOJIBL.

* PazgeneHue ABYX HECMEIIUBAIOIINXCS KHUIKOCTEH C MOMOIIBIO JEUTEILHON BOPOHKH.
e JIuCTHIUTITOP U ero padora.

* VYcraHoBka g GuIbTpoBaHUs U e€ paboTa.

* VYcraHOBKa JUIA BhITApUBaHUA U €€ padoTa.

* Kosutekuus ObITOBBIX TPUOOPOB ISt (PUIBTPOBAHUS BO3IyXa.

* Paznenenue kpacsiero BemecTsa omactepa ¢ IOMOIIbI0 OyMaXXHOH XpoMaTorpagum.
*  Mopaenu aJuIOTPONHBIX MOAN(DUKAIIMN YTIIepOaa U CEPBI.

* [Ilonyuenue o30Ha.

* TlopTtpetsl . 4. bepuenunyca u 1. 1. Menneneesa.

* KopoTkonepuoaHslii U JUIMHHONIEpUOAHbIN BapuaHThl [lepuoauyeckoit cucremsr /1. U.
Menpeneena

* KoHcTpyHnpoBaHuEe MIapOCTEP>KHEBBIX MOJEIIEH MOJIEKYII.

* 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 BOJIC U MCCIEAOBaHNE TOTyYEHHOTO
pacTBOpa JTAaKMYyCOM .

* BsaumopaeincTsue COIITHON KUCIOTHI C IUHKOM.

* Tlonyuyenue ruapoxcuaa meau(Il) u ero pasnoxxeHue npu HarpeBaHUH.
JlaGopaTopHble ONBITHI

. O3HaKOMIIEHHE ¢ KOJIJIEKIEH 1ab0opaToOpHON MOCY/IbI.
. [IpoBepka npubopa 15t mosTyuyeHus ra30B Ha Te€PMETUYHOCTb.
. O3HaKoMIIeHHE ¢ MUHEpallaMH, 00pa3yIOLIMMU TPaHMT.

. HpI/IFOTOBJ'ICHI/IC TCTCPOFCHHOﬁ CMCCHU MOPOIIKOB CEPhI U KEJIC3a U UX PA3ACIICHUC.

1
2
3
4
5.
6
7
8
9

BzaumoneiictBue pacTBOPOB XJIOPUAOB U HOAUIOB KaJiusd ¢ paCTBOPOM HUTpATaA cepe6pa.

. [lonyuenne ruapokcuaa meau(ll) u ero B3auMoaeiicTBre ¢ CEpHOI KUCIOTOM.
. B3zaumoneiicTBue pacTBopa COJIbI C KUCIOTOM.

. IIpoBepka 3akOHa COXpaHEHHsI MACCHI BEIIECTB HA IPUMEPE B3aUMOJEHCTBHS IETOUN U KHCIIOTHI.

[IpoBepka 3aKkoHa COXpaHEHUS MacChl BEIIECTB Ha MPUMEpPE B3aUMOJICHCTBUSA IMIETOYM W COJHU

xenesa (II).

10. PasnoxeHue nmepokcuaa BOAOPOIa ¢ HOMOIIBIO okcuaa mapranna (IV).

11. 3amemenue kene3oM MeaH B MEIHOM KYITOPOCE.

IIpakTnyeckune padoTnl

1.

3HAKOMCTBO C JJabopaTopHbIM 000opynoBaHueM. [IpaBuia TeXHUKH 0€30MaCHOCTH TPH padboTe B

kabuHere xumun. Hexkoropsie BuabI padoT.



2. Amnanus no4ssl
Baskuelilue npeacTaBuTe I HeOPraHueckux BeuecTs. KoimuyecTBeHHbIC OTHOLICHUS B
xumun (18 yacos)

Cocras Bo3ayxa. [Tonstue 06 00bEMHOM /10JI6 KOMIIOHEHTA MIPUPOTHON Ta30BOM CMeCH —

BO3ayXxa. Pacuér 00bEMa KOMIIOHEHTA T'a30BOi CMECH 10 €ro 00bEMHOM J0JIe U HA00OPOT.

Kucnopon. O30m. [Tonyuenue kucnopona. Codupanvie v pacro3HaBaHUE KHCIOPOaa. XUMHUYECKHE
CBOMCTBA KHMCJIOPOJa: B3aUMOJICHCTBUE C METAJJIAMU, HEMETAJUIAMH M CJI0KHBIMU BEILIECTBAMMU.
[Ipumenenue kucnoponaa. KpyroBopor kuciiopoja B Ipupo/e.

Oxcuapl. Ob6pazoBanue Ha3BaHUM OKCHIOB 1O uX popmymnam. CoctaBienue GopMys OKCUIOB M0 UX
Ha3BaHusAM. [IpencraBurenu OKCUIOB: BOAA U YIJIEKUCIIbIN T'a3, HEralméHas U3BeCTb.

Bonopon B mpupoze. dusndeckre 1 XMuMUYECKHE CBOMCTBA BOJOPOA, €T0 MOJYYeHHUE U
MIpUMEHEHUE.

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

ConsiHast 1 cepHasi KUCIOTHI, UX CBOMCTBA M IPUMEHECHHE.

Comnu, ux coctaB u Ha3BaHus. PacTBopuMocCTh coneil B Boze. [IpeacraBurenu coneit: XJiopusa
HaTpusi, KapOoHaT HaTpus, hocdar KaIbIHs.

[TocTostnuas ABoraapo. KonnuectBo Bemectsa. Moisb. MonsipHas macca. KpaTHble euHULIBI
M3MEPEHUS KOJIMYECTBA BEIIECTBA — MUJUIMMOJIb U KMJIOMOJIb, MUJUTMMOJISIPHAS. U KMJIOMOJISIpHAs
Macchl BEUIECTBA.

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

3akoH ABoraapo. Mossipabiil 00bEM ra3000pa3HbIX BemecTB. OTHOCUTENBHAS TUIOTHOCTH OJIHOTO
rasa 1o Apyromy.

KpaTtHbie equHHIBI M3MEPEHUS — MHIJUTMMOJISIPHBIN U KHJIOMOJSIPHBIN 00BEMBI Ta3000pa3HbIX
BEILIECTB.

Pacuétel ¢ ucnosib30BaHNEM MOHITHI «KOJIMYECTBO BELIECTBAY, «MOJISIPHAS Maccay, «MOJISPHBIMA
00BEM Ta30By», «IIOCTOSTHHAS ABOTaAPOY.

Pacuétel ¢ ucnosnb30BaHNEM TOHITHI «KOJTHMYECTBO BEIIECTBA», «MOJISIPHASI MAacCay, «MOJISIPHBIN
00BEM razoBy», «4uciao ABOraapo».

I'mapocdepa. KpyroBopor Boasl B mpupoje. Pu3nMUecKkue U XUMHYECKHE CBOWCTBA BOJIBI:
B3aUMO/IEVICTBHUE C OKCUIAMHU.

OcHoBaHus, UX cocTaB. PacTBOPpUMOCTh OCHOBaHUM B BoJie. MI3MeHEeHHe OKpacKu MHAMKATOPOB B
uienoyHoi cpene. [lpencraBurenu menoyeit: THAPOKCUIBI HATPUS, KAJIAS U KaJIbLIUS.

PactBoputens u pactBopéHHoe BemiecTBo. PactBopsl. PactBopenue. ['mapartel. MaccoBas nomns
pacTBOpPEHHOrO BellecTBa. Pacyé€Thl, CBsA3aHHBIE C HCIOJIB30BAHUEM IMOHATHUSA «MAaccoBasl J0OJiA
PacTBOPEHHOTO BELIECTBAY.

JdemMoHcTpanuu

* OmnpeneneHue cojepkaHusi KUCIOPOa B BO3/IyXe.

* TlonyueHue KMCIOPOJIa pa30oKEHUEM IIepMaHraHaTa Kalus U MepoKcuIa

BOJOpOA.

* CobupaHue METOJJOM BBHITECHEHHSI BO3/1yXa U BOJIBI.

* Pacno3HaBaHu€ KUCIOPOJA.

* Topenme marawus, xenesa, yris, cepsl U pocdopa B KUCIOPOJE.

*  Komnekuusi okCUIoB.

* Tlonyuenue, coOupaHue u pacrio3HaBaHUE BOJIOPOJIA.



* Topenue Bomopoza.

* BsaumoneiictBue Bogopoa ¢ okcuaom meau(ll).

* Kosieknus MUHEpaJIbHBIX KHCIIOT.

* [IpaBuno pa3baBieHus cepoil KUCIOTHI.

*  Koymekuus comnen.

* Tabmuia pacTBOPUMOCTH OCHOBAHHIA, KUCJIOT U COJICH B BOJIE.

* HekoTropsle MeTaibl, HEMETAIIIBI U COSMHEHMS KOJTMYECTBOM BEILIECTBA B | MOJIb.
*  Moaenbs MOISIPHOTO 00BEMA ra3000pa3HBIX BEIIECTB.

JlabGopaTropHbie ONBITHI

12.  TlomyrHeHMe U3BECTKOBOW BOJIBI IIPH MPOIYCKAHMHU YIJIEKUCIIOTO Tasa.
13.  Tlomyuenue BoaOpoO/a B3aUMOJEHCTBUEM [IMHKA M COJITHOU KUCIIOTHI.
14.  PacnosnaBaHue KUCJIOT UHANKATOPAMH.
15. H3meHeHme OKpacKM MHAMKATOPOB B HIEIOYHOM CpPEJIE.
16. Osnakomiienue ¢ mpenapaTamy JOMAIIHEH WM IIKOJLHON alTeYyKH — pPAacTBOPAMH MEPOKCHUIA
BOJIOPO/A, CIIUPTOBOM HACTOMKH MOJ1a U HAIATBIPHOTO CHUPTA.
IIpakTnyeckue padoThl
3. Tlonyuenue, coOMpaHue U paclo3HABAHUE KUCIOPOJIA.
4. Tlonyuenue, coOMpaHue U PACIO3HABAHUE BOJOPOJIA.
5. TpuroToBneHre pacTBOPOB CONEH C UX 3aTaHHOM MAaCCOBOM JIOJIEH.
OcHOBHBIE KJIacChl HeoOpranuyeckux coequHenni (10 yacos)
O06o0611eHne cBeleHnH 00 oKcHIax, UX KiIaccu(UKaIK, Ha3BaHUIX U CBOMCTBaX.
CriocoObl osTyyeHust OKCHJIOB.

OcHoBanusi, ux KiaccuuKaius, Ha3BaHUS M CBOHCTBAa. B3amMmonelicTBHE C KHCIOTaMH,
KHCIIOTHBIMU OKCHJaMU U cosisiMH. PasnoxkeHue HepacTBOPUMBIX OCHOBaHUM. CrocoObl MONTy4eHHUs
OCHOBAaHMM.

Kucnorsl, ux wimaccupukanus u Ha3BaHus. OOmMe XUMHUYECKHE CBOMCTBA  KHCIOT.
B3aumogeiicTBue KHCIOT C MeTaulaMH. DJIEKTPOXUMHUYECKUNM P  HAMpsSOHKEHUW  METalJIOB.
B3aumoneincTBue KUCIIOT ¢ OKCUAAMHU METAJIOB.

B3auMozeiicTBue KUCIOT C OCHOBAHMSIMHU — peaklMs HeWTpanuzauuu. B3auMopaeicTBue KHUCIOT C
COJISIMU. [Tonmy4yenne 6eCKUCIOPOAHBIX
U KHACJIOPOJICOIEPKALUX KUCIIOT.

Comm, ux kiaccudukanus u cBolcTBa. B3anmosencTBre coseit ¢ MeTaiiaMu, 0COOEHHOCTH ITHX
peakuuii. BzaumozaencTBue cosiei ¢ COIsIMH.

I'enernueckue psapl MeTaia U HeMeTaa. [ eHeTruueckas CBSI3b MEXIYy KilaccaMu
HEOpPraHMYECKUX BEIIECTB.

JlabopaTopHbIe ONbITHI

17. BzaumoeiicTBrE OKCHIA KATBINS C BOMIOM.

18. ITomyTHEHME N3BECTKOBOM BOJBI.

19. Peakuus neitpanusanum.

20. TMonyuenue ruapokcuna meau (I1) u ero B3anMoeiicTBIE ¢ KMCIOTOM.
21. Pasnoxenue ruapokcuaa meau (1) npu Harpesanum.

22. B3auMoeicTBHE KHCIIOT C METAILIAMH.

23. B3auMo/IeiiCTBHE KHCIIOT C COJISIMH.



24. O3naKOMIIEHHE C KOJUIEKIIUEN CONIEH.

25. Bzaumopeiictue cyinbgara meau(Il) ¢ xenesom.
26. B3aumoeicTBHE COJIEH C CONAMU.

2. TeHeTHYECKas CBSI3b HA IPUMEPE COEAUHEHUM MEH.
IIpakTnyeckue padoThl

6. Pelenue SKCIEpPUMEHTATBHBIX 3a/1a4.

Ilepuoauyeckuii 3akoH U Ileprnoanyeckas cucreMa XMMHYECKHX 3JICMEHTOB
J. . MenpaeJsieeBa u ctpoenue aroma( 8 yacos)

EcrecTBeHHBIE CEMENCTBA XUMUUYECKHUX JIEMEHTOB: LIIEJIOYHBIE U IEJIOYHO3EMEIIBHBIC METAJLIBI,

rajjoreHbl, HMHEpPTHbIe (Omaropoanbie) ra3pl. AMQPOTEpHOCTb. AMGDOTEpPHBIE OKCHIBI U

ruApoKcHuibl. KoMIuiekcHbIE COu.

Otkpsitue Jl. . MenaeneesbiM [leproanueckoro 3akoHa u co3nanue um [lepuoanueckoit
CUCTEMBI XUMHUYECKUX JIEMEHTOB.

ATOMBI KaK (popMa CylIeCTBOBAaHMS XMMUYECKHUX 3JIeMEHTOB. OCHOBHBIE CBEICHUS O CTPOCHUHU
aToMOB. JloKa3aTenbCTBa CIOXKHOCTU CcTpoeHus aroMoB. OmnbiTel Pezepdopna. [lnanerapnas monens
CTPOEHHUs aTOMa.

CocTaB aTOMHBIX fifiep: HMPOTOHBI, HEUTpOHbI. OTHOCUTENIbHAs aTOMHas Macca. B3auMocBs3b
IIOHATUI IIPOTOHY», «HEUTPOH», «KOTHOCUTEIIbHAS AaTOMHAsI Macca.

Muxkpomup. DnekTpoHbl. CTpOEHHE ANEKTPOHHBIX YPOBHEN aTOMOB XMMHUYECKUX 351eMeHTOB NeNe
1-20. IToHsATHE O 3aBEPILICHHOM IEKTPOHHOM YPOBHE.

M3oronbl. ®usnueckuit cMbicn  cuMBOJIMKK  [lepmonmueckoit  cuctembl. CoBpemMeHHast
¢dopmynupoBka [leproanueckoro 3akoHa. MI3MeHeHUs! CBOMCTB 3JI€MEHTOB B MEPHUOJAX M IPyMIax, Kak
(bYHKLHS CTPOEHUS 3JIEKTPOHHBIX 000JI0YEK aTOMOB.

XapakTepucTuKka JJ€MEHTa-MeTalla M JJIEMEHTa-HeMEeTallla 110 MX IOJOKEHHUIO B
[Iepnonnueckoii cucreMe xuMuueckux anemeHToB [. 1. Menneneesa.

JdemMoHcTpauuu
* Paznuunble GpopMbl TaOIUI] TEPUOANYECKON CUCTEMBI.
* Mounenuposanue nocrpoenus Ilepuonnueckon cucrems! JI. . Menneneesa.
* Mogenu aToOMOB XMMUYECKUX DIIEMEHTOB.
* Mopnenu aTOMOB 31€MEHTOB 1—3-T0 1epuoi0B
JlabGopaTopHbie ONBITHI.
28. Tonyuenue ampOTEPHOrO TUAPOKCHIA U UCCIIENOBAHUE €TO CBOWCTB.

Xumuveckas cBsi3b. OKHCIUTEIbHO-BOCCTAHOBUTE/IbHbIE peaknun (11 yacos)

Honnas xumuueckasi cBsizb. MoHBI, 00pa3oBaHHBIE aTOMaMU METAJUIOB M HeMeTayuioB. CXembl
0o0pa3oBaHMsl MOHHOW CBSI3W Ui OMHAPHBIX coeluHEHWHA. VOHHBIE KpPUCTAUIMYECKHE DPEIETKH U
¢du3nveckre CBOMCTBA BELIECTB C 3TUM TUIIOM pelEToK. [ToHsaTHe 0 hOpMYIBHOM eTMHHIIE BEIIeCTBa.

KoBanentHass Xxumuyeckasi CBsS3b. OJEKTPOHHbIE M CTPYKTypHble ¢opMyinbl. KoBaneHTHas
HenoJisipHast cBsA3b. (Cxembl 00pa30BaHUS KOBAJEHTHOM CBSI3M Ui OWHApHBIX COEJUHEHM.
MonekysspHbIE 1 ATOMHBIE KPUCTAUIMYECKUE PEIIETKH, U CBOMCTBA BEIIECTB C 3TUM THUIIOM PEIIETOK.

DIEeKTpOOTPULATENBHOCTh. PNl anexkTpooTpunaTenbHOCTH. KoBaneHTHas MOispHAas XMMUYECKas
cBs3b. Jlumonb. CxeMbl 0Opa3oBaHUsI KOBAJICHTHOW TMOJSPHOW CBSI3U JUIsl OMHAPHBIX COCIUHEHUH.
MounekyJIapHbIE U ATOMHBIE KPUCTAJUINYECKUE PELIETKH, CBOMCTBA BEIIECTB C 3TUM TUIIOM PEIIETOK.



Mertannuueckass XMMHYECKas CBSI3b M METAJUIMYECKAs KpUCTaIM4ecKas pemérka. CBolcTBa
BEILIECTB C 9TUM TUIIOM PEIIETOK. EnvHas npupoaa XMuMHYECKHUX CBS3EH.

Crenennr oxucnenus. CpaBHEHUE CTENEHU OKHUCIEHUS U BajlleHTHOCTH. [IpaBuia pacuéra
CTETIeHeH OKUCIIEHU 110 (popMysiaM XUMHUYECKUX COCTMHEHUH.

OKHCIUTENBbHO-BOCCTAHOBUTEIbHBIE  peakuuu. OmnpenesneHue CTENeHed  OKHUCIEHUs Ul
3JIEMEHTOB, OOpa3yHOIIMX BEIIECTBA pa3HbIX KiIaccoB. Peakuuu HMOHHOrO OOMEHAa U OKHUCIUTENIBHO-
BOCCTAHOBUTENbHbIE peakuuu. OKHUCIUTENb W BOCCTAHOBHUTEIb, OKUCJIECHHE M BOCCTAHOBJICHHE.
CocraBiieHHE ypaBHEHHH OKHCIMTEIBbHO-BOCCTAHOBUTEIBHBIX PEAKLUM METOLOM 3JIEKTPOHHOIO
OanaHca.

JleMoHCTpaL U

* Bugneo ¢pparmenTs u cnaiinpl «MloHHAs XMMHUYECKast CBA3b ».
* Kosuieknus BemecTs ¢ MOHHOM XUMMUYECKOHN CBSA3bIO.
* Mopaenu MOHHBIX KPUCTAJUIMYECKUX PELIETOK.
* Bugneodparmentsl u cnaiiipl «KoBaleHTHassXMMUYECKast CBA3bY.
* Koseknus BeImecTs MOJEKYJISIPHOTO U aTOMHOIO CTPOEHHUS.
*  Mopaenu MOJEKYISAPHBIX U @aTOMHBIX KPUCTANIMYECKUX PEILIETOK.
* BuaeodparmMeHTsI U craiiipl «MeTamTnaecKas XMMUIecKas CBSI3b.
e Komreknus «MeTaiisl U CILIaBbI».
* BsaumojeiicTBUE IUHKA C CEPOd, CONSIHOW KUCIOTOH, XsopuaoM meau (11).
* T'opeHue maruus.
* B3saumonencTBUE XJIOPHON U CEPOBOJOPOAHON BOJBI.
JlabopaTopHbIe ONBITHI
29. W3roropieHne MOAENH, WLTKOCTPUPYIOIIEH CBOWCTBA METAJIMIECKOM CBA3U

Conep:xanue yueOHOT0 npeamera
Xumus 9 kiaace
(68 uacos, 2 yaca B HeJ1eJ110)
IHoBTOpeHue u 0000mIeHHe CBeIeHUIT 10 Kypcy 8 kiacca( 5 yacos)

bunapueie coenunenus. OKcuIpl cosneoOpasyomme U HecojeoOpasyoomue. ['HapoKCHIbL:
OCHOBaHUs, aMpoTepHble, KUCIOTh. CpeiHne, KUCIbIe, OCHOBHBIE COJIH.

OO6o06mieHne cBeeHU 0 XMMHYeCKUX peakuusx. Kriaccudukamus XUMHUYECKUX peakuud o
pa3IMYHBIM OCHOBAHUSIM: COCTaBy M YMCIY peardpyroliuX U O0O0pa3yoIIUXCs BEIIECTB, TEMJIOBOMY
3¢ (deKTy, HalpaBIeHHUIO, U3MEHEHHUIO CTENEeHEH OKMUCIEHHUS 3JEMEHTOB, O0pa3yoIlUX pearupyroliue
BEIIECTBA, (hase, MCIIOJIb30BAaHHIO KaTaIu3aTopa.

[ToHsATHE O CKOPOCTH XMUMHMUYECKOW peakuuu. DakTopsl, BIUSAIOLUIME HA CKOPOCTh XUMHUYECKUX
peakiMii: mpupoja pearupyrollux  BEIIECTB, WX KOHLEHTpalus, TemIeparypa, IUIOmaab
COIIPUKOCHOBEHUS, HANWYKE Katanu3aropa. Karanus.

JdemoHcTpauuu

* (O3HAKOMJICHHE C KOJUVICKOUAMHU MCTAJIJIOB U HEMCTAJIJIOB.



* O3HaKOMJIEHHE C KOJUIEKIIUSAMU OKCUIIOB, KUCIIOT U COJICH.
* 3aBUCUMOCTb CKOPOCTH XMMUYECKOM peakuu OT IPUPOJIbl pEarupyoLUX BEIIECTB.
* 3aBUCUMOCTb CKOPOCTH XUMUYECKOM peakluy OT KOHLIEHTPAL[MH PEarupyroIiuX BEIIECTB.
* 3aBUCUMOCTb CKOPOCTH XMMUYECKOM peakluy OT IUIOIIA 1
CONPUKOCHOBEHHUSI PEarupyroNnuX BEIIEeCTB («KUTISIIIUN CIO).
* 3aBUCUMOCTb CKOPOCTH XMMUYECKOM peaKkluu OT TEMIEPATyphl pearupyonx BEIIECTB.
JlaGopaTropHbie ONBITHI
BiaumopeiicTBue aMmMuaka U XJIOpoOBOAOPOaA.
Peakuus Helitpanuszanuu.
Ha6moienue TermmoBoro 3¢ dexra peakiuy HeuTpaau3alim.
B3aumopeiictBue cepHoii kucinoTsl ¢ okcugom mMeau (II).

Paznoxenue MEpOKCHUZa BOAOPpOaa C IOMOIIbIO KaTala3bl KapTO(l)eJIfl

© Uk owbhE

3aBUCUMOCTb CKOPOCTH XMMHUYECKON peaklMU OT MPHUPOJAbl pEarupyolliux BEIIECTB Ha MpUMeEpe
B3aMMOJICIICTBUS PacTBOPOB THOCYyNb(ara Hatpuss U Xxjopuaa Oapus, THocylbdara HATpUS U
COJISHOW KHMCJIOTBI.

7. 3aBUCHMMOCTb CKOPOCTH XUMHYECKON PEAKIIMHU OT NPHPObI METAJIOB IIPH MX B3aMMOJIEHCTBUH C
COJIIHOM KHCIJIOTOM.

8. 3aBUCUMOCTL CKOPOCTH XHMHUYECKOH PEaKLUU OT MPUPOABI KMCIOT IIPU B3aUMOAEHCTBHU HX C
KEJEe30M.

9. 3aBUCUMOCTBH CKOPOCTH XUMHYECKON PEAKLIUU OT TEMIIEPATYPHIL.

10. 3aBHCHMMOCTB CKOPOCTH XMMHMYECKON PEAKIMU OT KOHIIEHTPALIHH.

11. 3aBucHMOCTH CKOPOCTH XMMHYECKOW PEAKIMU OT IUIOMIAMH CONPUKOCHOBEHHS PEarupyromInx
BELIECTB.

12.  3aBHUCHMMOCTB CKOPOCTHM XMMHYECKON PEAKIMM OT KAaTaIn3aTopa.
XHMHYeCKHe peaKllii B pacTBoOpax 3j1eKTpouToB( 10 yacoB)

[Tonsitue 00 APIEKTPOIUTUUYECKON AMCCOLMAIMH. DIIEKTPOIUTHI U HEDJICKTPOIUTHL. MexaHuzm
JUCCOLIMAIMU  DJIEKTPOJIUTOB C pA3JIMYHBIM  XapakTepoM CBA3U. CTeneHb 3IEKTPOIUTUYECKOU
nuccornuanui. CHUIIbHBIE U C1a0ble SIEKTPOIHTHI.

OCHOBHBIE TOJOXKEHUS TEOPUU DIICKTPOIUTUUECKON Arccormanmu. Knaccudukaius HOHOB U UX
cBoiicTBa. KHCIOTHI, OCHOBaHUS U CONU KaK AMEKTPONUTHL. VX Kinaccuukamnus v JUCCOIUAITHS.

OO6mue XMMHUYECKHE CBOMCTBA KUCJIOT: M3MEHEHHE OKPACKHW WHIUKATOPOB, B3aUMOJICUCTBHUE C
MeTaJUTaMH, OKCHJaMH ¥ THAPOKCHUIAMH METaJUIOB M COJSIMU. MOJICKYJISIpHbIE M MOHHBIC (TTOJIHBIC U
COKpalI€HHbIE) YPABHEHHUSI pEaKInii.

XHUMUYECKUN CMBICI COKPAIIEHHBIX YPABHEHHUU. Y CIIOBHS MPOTEKAHUS PEAKIIUNA MEXKITY AIEKTPOIUTAMU
110 KOHIIA. Psi1 akTHBHOCTH METaJIOB.

OO0mue XMMUYECKHE CBOMCTBA IIEJIOYEH: B3aUMOJICHCTBUE C KUCIIOTaMHU, OKCHIaMH HEMETAIJIOB,
consiMu. OOIIMEe XMMHYECKHE CBOMCTBA HEPACTBOPHMBIX OCHOBAHWIl: B3aMMOJACHCTBHE C KUCIOTaMH,
paziioKeHue NpU HarpeBaHUU.

OOmue XWMHUYECKHUE CBOMCTBA CPEIHHMX COJICH: B3aMMOJCHCTBHE C KHUCIOTaMH, MIETOYaAMH,
COJIIMH U MeTaJIaMU. B3anMoneicTBHUE KUCIBIX COJIEH CO IIEI0YaMU.

IM'uaponus, kak 0OMEHHOE B3aUMOJICHCTBHE CONeH ¢ BOAOW. [ Maponn3 com CHIIBHOTO OCHOBAHUS
1 cnaboi KucioTel. ['uaponm3 conu c1aboro OCHOBaHUSA U CUIIbHOM KucaoThl. [1Ikama pH.



CBoiicTBa KHCJIOT, OCHOBAaHWH, OKCHUIOB U COJE€H B CBET€ TEOPUH AIEKTPOIUTUYECKOMN

JUCCOLUAILMU U OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIIUH.
JdemoHcTpanmu.

* HcnbiTaHue BenecTB U UX PACTBOPOB HA AIEKTPONPOBOIHOCTb.

*  3aBUCHUMOCTbH JIEKTPOIPOBOTHOCTU YKCYCHOM KUCIOTHI OT KOHLIEHTPALIUH.

* JIBuKEHHE OKpAIlIEHHBIX HOHOB B 3JIEKTPUYECKOM TIOJIE.

* OrmpeneneHue xapakTepa cpeiibl B pacTBOpax CoJiei.
JlaGopaTopHbIe ONBITHI.
13. uccounanus cnaGbiX 3JI€KTPOIUTOB HA IPUMEPE YKCYCHOM KMCIOTBL
14. Vismenenue oKpacku HHAMKATOPOB B KMUCJIOTHOM CPEJIE.
15.  Peakuus HeWTpanu3anuu pacTBoOpa IEIOYM Pa3InYHbIMU KUCIOTAMH.
16. Tlomyuenue ruapoxcuna meau (11).1 ero B3aumoeicTBHE C Pa3IMYHBIME KHCIOTAMHU.
17. BzaumoeiictBre CHIbHBIX KHCIOT ¢ okcuaom meau (11).
18-20. BzaumozeiicTBuE KUCIOT C METAIIIAMH.
21. KauecTBeHHas peakiys Ha KapOOHAT-HOH.
22. Tlonyuenue CTyaHSA KPEMHHEBOK KHMCIOTBI.
23. KauecTBeHHas Peakiys Ha XJIOPUL - WIIH CYIb(aT-uOHBI
24. Vi3sMeHeHne OKPACKK MHIMKATOPOB B ILEJIOYHOM CpEIE.
25. B3auMoeliCTBHE IEI0UYeH C yIIEKUCIBIM Ta30M.
26. KayecTBeHHas peakiys Ha KATHOH aMMOHHSL.
27 . Tonyuenue ruapoxcuna meau (1) u ero pasnoxenue.
28. B3zaumoelicTBre KapOOHATOB ¢ KHCIOTAMH.
29. Tlonyuenne ruapokcuna xenesa(lll).
30. BzaumoseiicTBue xenesa ¢ pactBopom cyibghara meau (1)
IIpakTnyeckune padoTsl
1. CsolicTBa KHCIOT, OCHOBAHHI, OKCHJIOB U COJIEH B CBETE TEOPHHU DIIEKTPOIMTHIECKOM
JUCCOIIMAIIMU U OKUCIIUTENIbHO -BOCCTAHOBUTENBHBIX PEAKIIUN

HemeTanbl u ux coequHeHUs1(25 yacoB)

CtpoeHue aTroMOB HEMETAJUIOB W WX TmojoxeHue B I[lepumommueckoir cucrteme. Psn
AIEKTPOOTPHUIIATENhHOCTH. KpucTamnueckne pemeéTku HEMETAIIIOB — MPOCTHIX BEIIECTB. AJUIOTPOIIHS
n e¢ mpuumHbl. Du3mveckue CBOCTBa HemeTawioB. OOIMEe XWMHUYECKHE CBOWCTBA HEMETAJIOB:
OKHUCJIUTENbHBIE U BOCCTAHOBUTEIBHBIE.

l"asiorensl, cTpoeHne UX aTOMOB U MOJIeKyJ. PU3ndYecKkne U XMMUYECKUE CBOMCTBA T'aJIOT€HOB.
3aKOHOMEPHOCTH M3MEHEHHUs CBOICTB rajJIor€HOB B 3aBUCHUMOCTU OT UX MosioxkeHus: B [lepuoamueckoit
cucteme. HaxoxxeHue rajioreHoB B IPUPOJIE U UX NOJIydeHHE. 3HAUeHUE U MPUMEHEHHUE rajJoreHOB.

l'asoreHOBOIOPOJBI M COOTBETCTBYIOIIME  WUM  KHUCJOTHI:  IIJJABUKOBAsi,  COJIAHAS,
OpOMOBOIOPOJIHASI, HMOJOBOAOpPOAHAs. [amoreHuasl. KadecTBeHHBIE peaknUM Ha TaJOTCHHI-HOHBI.
[IpumeHneHne coeTMHEHU rajJoreHoB U UX OMOJOorHYecKast poib.

Obmas xapaktepuctuka sneMeHToB VIA-rpynmel. Cepa B mnpupoige U €€ MOJIydeHHE.
AnnorpornHbie MOAUGUKAIIIN CEPBl M MX CBOMCTBA. XMMHYECKHE CBOMCTBA CEPhI U €€ MPUMEHEHHE.

CepoBOJOpOI: CTPOEHUE MOJICKYJbl, (U3MYECKHE W XHUMHUYECKHUE CBOWCTBA, TMOJYYCHHE U
3HaueHue. CepoBoiopoanas kucinora. Cynbduabl u ux 3HaueHue. JIIoMUHODOPHI.

Oxcun cepsl (1V), cepaucras kucnora, cynbpuTsl. KauecTBeHHas peakius Ha CylIb(QUT-HOH.



Oxcuna cepsl (VI), cepnas kucnora, cyiabdarel. Kpuctammoruaparel. KauecTBeHHas peakuusi Ha
Cynb(aT-HoH.

CepHast KHcIOTa - CHJIBHBIA 3i1eKTpoiauT. CBOHCTBa pa30aBIIeHHONW CEPHOM KHCIIOTHI, Kak
TUIMYHOW KHCJIOTBI: B3aMMOJICHCTBHE C MeETallaMH, OCHOBHBIMH U aM(OTEpHBIMH OKCHIAMH,
OCHOBAHHUSMH M aM(OTEPHBIMH THIIPOKCHIaMH, coiisiMu. KauecTBeHHas peakuus Ha Cyab(paT-uoH.

OOmiass xapakTepucTuka 31eMeHTOB VA-rpynmbl. A30T, CTpPOEHHE aroMa W MOJIEKYJIbL.
duznyeckue U XMMHUYECKHUE CBOICTBA U MPUMEHEHHE a30Ta. A30T B IPUPOJIE U €0 OMOJIOTHYECKast poJib.

AMMHUak, CTpOCHHE MOJIEKYJbl U (pU3nYecKre CBOMCTBA. AMMHayuHas BOJIa, HAIIATBIPHBINA CIIHPT,
ruapar ammuaka. JIOHOPHO  -aKIeNTOpHBI  MeXaHu3M  00pa3oBaHUS  KaTHOHA  aMMOHWUS.
BoccranoBurenbHble cBolcTBa amMmmuaka. Coian aMMOHHS U UX puMeHeHne. KauecTBeHHas peakius Ha
KaTHOH aMMOHHUSI.

Oxcuzpl a30Ta: HECOJeoOpa3ylIIue U KHUCIOTHBIE. A30THUCTAas KUCIOTa M HUTPUTHL. A30THAs
KHCJIOTA, €€ IoJydyeHne u cBorcTea. Hurparsl.

®octop, crpoenue atoma u amwiorponus. Dochunel. Dochun. Oxcua dochopa(V) u
oprodochopnas kucnora. Docharel. Pochopubie ynodpenus. HCEKTULINIBL.

OO6mias xapakTepucTuka 3JaeMeHTOB [V A-rpynmbl: 0COOEHHOCTH CTPOEHHS aTOMOB, MPOCTHIX
BEIIECTB M COCIMHEHUI B 3aBUCHMOCTH OT MOJIOXKEHUS 2NieMeHTOB B [lepuonudeckoii cucteme. Yriepo.
AmnorponHeie  Momudukammu: anmas, rpadur. AMOpdHBIA yriuepogq ©W ero copra:  caxa,
aKTUBUPOBAHHBIA  yronb. AjcopOumsa. XuMudeckue CcBOicTBa yriepoja. Kokcoxmmmyeckoe
MIPOU3BOJICTBO U €ro mpoaykiws. KapOump.

Oxcun yriepona(ll): crpoenne mosekysbl, moiaydeHue u ero cpoiictBa. Oxcupa yriepoaa(lV):
CTpPOCHHE MOJIEKYJbI, MOJTYYEHHE W €ro CBOWCTBA. YroibHas kucioTa. CoiM yroibHON KHUCIOTHI:
KapOOHATHI U THIPOKapOOHAaTh. TeXHUYEeCKasi ¥ MUILEBasi COJaA.

Heoprannueckue u OpraHM4yeckue BeIECTBa. YTJIEBOAOPOAbL. XHMHYECKOE CTPOCHHE
OpPraHUYECKUX BELIECTB, KaK MOPSI0K COEAMHEHHs] aTOMOB B MOJIEKYJIE TI0 BaJIEGHTHOCTH.

Mertan, 5TaH, Kak MpeAelbHbIE YIIEBOJOPOABl. OTHIEH U alleTWUJIeH, KaK HempeelbHbIe
(HeHachIIEHHBIC) YIIIeBOAOPOAbl. ['opeHue yrieBogopoaoB. KauecTBeHHBIE peakiiui Ha HeNpeaeTbHbIe
COEIMHEHMSI.

OTUJIOBBIN CIIUPT, €r0 MOJy4YeHue, MPUMEHEeHHEe U (U3HOoJIoTUYecKoe aAeicTBue. TpExaToOMHBIN
cnupT ThunepuH. KadecTBeHHash peakiysi Ha MHOTOAQTOMHBIE CHHUPTBHL. YKCYCHAas - TPEACTAaBUTEINb
KJ1acca KapOOHOBBIX KHCIIOT.

Kpemuuii, ctpoenne ero aroma u cBoiictBa. Kpemuuii B mpupone. Cunuruasl u cunad. OKcun
kpemHuA(1Y). Kpemaueas kucnora u e€ coiu.

ITpou3BosacTBO cTeka U ieMeHTa. [IpoIyKIHst CHITMKATHONW MPOMBIIIJICHHOCTH: ONTHYECKOe
BOJIOKHO, KepamuKa, dhapdop, dasHc.

OnTrnyeckoe BOJIOKHO.

Hemeramnsr B nmpupoge. OpakiroHHass MEPerOHKA JKUAKOTO BO3IyXa KaK CIIOCO0 TOIYYEeHUS
KHCIIOpO/1a, a30Ta, aproua. [lomyuenue gpocdopa, kpeMHuus, xjaopa, oaa. DIEKTPOIU3 paCTBOPOB.

[Tonmy4yeHue cepHON KUCIOTHI: ChIPbE, XUMHU3M, TEXHOJIOTHYECKAsi CXeMa, METOJ KHUIISIIEro Cios,
MIPUHIIMITBI TETIIO00MEHA, TPOTUBOTOKA U IUPKYIAIuU. OneyM. [Ipon3BoACTBO aMMuaKa: ChIphE,
XMMH3M, TEXHOJIOTMYECKas CXeMa.

JdemMoHcTpanuu

e Koiekiusi HeMETauIoB.
e Mojenu KpUCTAJUIMYECKUX PEHIETOK HEMETAJIIOB: aTOMHbBIE U MOJIEKYJISIPHBIE.
e (O30HATOp M MPUHLUIIBI €T0 PadOTHI.



I'openue HeMETauIOB - MPOCTHIX BEIIECTB: cepbl, (pocdopa, APEBECHOTO YTIIIs.
OO0pa31bl TAJIOr€HOB - MPOCTHIX BEIIECTB.

B3anMozeiicTBre rajloreHoB ¢ METAJIJIaMHU.

BriTecnenue xsiopa 6poMoM WM oa U3 pacTBOPOB HX COJei

Kosnekuus npupoHbIX COEAMHEHUN XJIOPA.

B3anmoneicTBre cepbl ¢ METaJIAMH.

I'openue cepsl B kUcCnopojie

Komnekuwust cynbpumHbIxX py.

KauecTBeHHas peakuus Ha CyabQUI-HOH

Ob6eciBeunBaHUE OKPALICHHBIX TKaHEH U [[BETOB CEPHUCTHIM T'a30M.
B3anMopeiicTBre KOHLIEHTPUPOBAHHOM CEPHOM KUCIIOTHI C MEBIO.
OO0yrinmBaHue OpPraHUYECKUX BEIIECTB KOHIICHTPUPOBAHHON CEPHON KHCIOTOM.
Juarpamma «CoctaB BO3ayxay.

BuneodparmenTs! u cnaiiasl «IItnubu 6a3apbiy.

[Tonmy4yenue, cobupanue 1 pacro3HaBaHHE aMMHAKA.

Pasnoxxenne Gmxpomara aMMOHUS.

B3anMozeiicTBre KOHLIEHTPUPOBAHHOM a30THOM KUCIIOTHI C MEJIBIO.

['openue uyepHoro nmopoxa

Pa3no)xeHre HUTpaTa Kaiausi U TOpEeHUE JPEBECHOIO YyrojibKa B HEM

OO6pa3siel MpUpOAHBIX coenuHenui hocdopa.

I'openue ocdopa Ha Bo31yXe U B KUCIOPOJIE.

[Tonyuenue 6enoro pocdopa u UCIBITAHHE €TO CBOMCTB

Komnnexnust «O6pa3ibl MpUPOIHBIX COSTUHEHUN YTIepO1ar»

IToptper H. JI. 3enunckoro. [lornomenne akTHBUPOBAHHBIM YITIEM PACTBOPEHHBIX BELLECTB
WJIU Ta30B.

YeTpoicTBO IPOTUBOTa3a.

Monenu MoeKya MeTaHa, 3TaHa, TUJIEHA U alleTUIICHA.

B3aumopeiicTBue 3TusieHa ¢ OpoMHON BOIOM M pacCTBOPOM I€pMaHraHaTa Kajusl.
OO01re XMMUYECKHEe CBOMCTBA KUCIIOT HAa IPUMEPE YKCYCHOU KUCTIOTHI.
KauectBennas peaxiivs Ha MHOTOaTOMHBIE CITUPTHI.

Komnekuust «O6pa3ibl NpUpOIHBIX COEAMHEHUNH KPEMHUSI.

Konnekuus crexna, KepaMHUKH, IIEMEHTA U U3JIETNI U3 HUX.

Komnnexuust npoAyKIMM CUIIMKATHOW MPOMBIILIEHHOCTH.

Buneodparmentst u cnaiiasr «[Ipon3BOACTBO CTEKIA U IIEMEHTA.
Konnexkuust «IIpupogHbie coequHEHNs HEMETAILIIOBY.

Buneodparments! u cnaiiapl «DpakmoHHAs IEPETOHKA KUKOTO BO3AYXa»
Buneodparments! u cnaiast «llonydeHne Bogopoaa, KUCIOpOAa U rajloreHoB
JIEKTPOIUTUYECKUM CIIOCOOOM).

Monenu anmnapaToB Ui IPOU3BOJICTBA CEPHOI KUCIIOTHI.

Mopenb KUIsIero cios.

Mopeinb KOJIOHHBI CUHTE3a aMMHUaKa.

Buneodparmentst u cnaiiasl «[Ipon3BoACTBO CEpHON KUCITOTHIY.
BuneodparmenTsr u cnaiasr «[Ipou3BoacTBO aMmmuakay.



o Komnexuus «CpIpb€ 11 OITYYEHNUS CEPHON KUCTIOTHI.

JlaGopaTropHbie ONBITHI

31. Pacnio3naBanue raJoreHu-MOHOB.

32. KayecTBEHHBIE PEAKIMH HA CYIIb()AT-HOHBI.

33. KauecTBenHas peakuus Ha KATHOH aMMOHHSL.

34. XuMuueckue CBONCTBA a30THOM KUCIIOTHI, KK JJIEKTPOJIMTA.
35. KauectBennsle peakiuu Ha Gocdar-uoH.

36. TMonyuenue u CBOMCTBA YrOJAbHOM KMCIOTHI.

37. KauecTBeHHas peakius Ha KapOOHAT-HOH.

38. TMponyckanue yrieKuClIoro ra3a 4epes3 pacTBOp CHIIMKATA HATPUSL.
IIpakTnyeckue padoThl

2. V3y4yenne CBONCTB COJSIHOM KHCIIOTHL

3. i3yuenue CBOWCTB CEPHOM KUCIIOTHL

4., TlonyyeHne aMMHUaKa ¥ U3y4E€HHE €r0 CBOKWCTB.

5. IMonyuenue yriaekueioro raza ¥ Mu3y4eHue ero CBOUCTB.
Meta/iibl 1 X coequHenus (174acoB)

ITonoxenue meramioB B llepuoanueckoin cucreme xumuueckux sneMeHToB J[. . Menneneesa,
CTPOCHME HX aTOMOB M KpUCTAJUIOB. MeTammueckas CBA3b U METAUIMYECKAs KPUCTAIUIMUYECKAs
pemérka. du3nueckre CBONCTBA METAJJIOB: 3JIEKTPO- U TEIJIONPOBOAHOCTh, OTPAXKAOIIAsl CIIOCOOHOCTb,
m1acTUYHOCTh. CriiaBbl YEPHBIE U [IBETHBIE.

Mertanabl Kak BOCCTAaHOBHUTENIH. DJIEKTPOXUMHUUYECKUN psijl HanpsbkeHuil. B3aumopelicTBue MeTayuioB ¢
HEMETAJUIAMH, OKCUIAMH, KUCIIOTaMH, COJISIMU. AJTFOMUHOTEPMHUSL.

CTtpoeHre aTOMOB U MPOCTHIX BELIECTB LIEJIOYHBIX METAJUIOB. 3aBUCUMOCTh (PU3NYECKUX U XUMUYECKUX
CBOMCTB IIEJIOYHBIX METAUIOB OT 3apsAloB saep MX aToMoB. OKCHUABI M TUIPOKCHIBI IIEIOYHBIX
METAJIJIOB, UX IIOJIy4eHHE, CBOWCTBA, IpPHUMEHEHHE. BakHellMe colM IIEJOYHBIX METAJIOB, HX
3HAYEHUE B )KUBOW U HEXKUBOU IIPUPOJE U B )KU3HU YEIIOBEKA.

CrpoeHne aTOMOB U TNPOCTHIX BELIECTB IIETOYHO3EMENbHBIX METAJUIOB. 3aBUCUMOCTh (PU3UYECKUX U
XUMHUYECKHUX CBOICTB IIIE€JTOYHO3EMENbHBIX METaUIOB OT 3apsiioB saep HMX aroMoB. OKcHIbI H
TUAPOKCHU/IBI IIEIOYHO3EMENBHBIX METAUIOB, MX IOJy4€HHE, CBOWMCTBA M INpPUMEHEHHE. BaxHeimme
COJM HIENOYHO - 3€MEJbHBIX METAJIOB, UX 3HAYEHHE B MPHUPOJAE M KU3HM ueroBeka. KapOoHaTsl u
THJIPOKapOOHATHI KaJIbIIHA.

JKéctkocTh BOnBI: BpeMeHHas U mocTosiHHasg. CrocoObl ycTpaHeHUs] BpeMeHHOU kEcTKocTu. CrocoOsl
ycTpaHeHHs] MOCTOSIHHOM kEcTkocTu. Monuthl. CoequHEHMs allOMHHHS B Hpupoje. XUMHUYECKHE
cBoiicTBa anmoMUHUS. OCOOCHHOCTH OKCHJA M THUAPOKCHJA ATIOMHUHHUS KaK aM(OTEPHBIX COCTUHEHUH.
Baxneitmme conu amoMuHus (XJI0puI, Cyabdar).

OcobenHoctu cTpoeHusi atoma xenesa. JKeneso B mpupone. Baxuelmme pynasl xene3a. OKcuasl u
ruapokcuabl xene3a(ll) u xenesa(lll). Comu xeneza(ll) u xenesa(lll). OGHapyxeHre HOHOB KaTHOHOB
JKeJe3a B pacTBOpE. 3HAYEHHME COCUHEHNN XKelesa.

Koppo3us xumuueckas 1 3J1IeKTpoXuMUYecKas. 3aliuTa METaIIOB OT KOPpO3uHU. MeTallsl B IPUPOJIE: B
CcBOOOJHOM BHJIE U B BUJIE coenuHeHHi. [lonsTre o Metamuryprun. YépHas v LBeTHasI METaJUTYpTHsl.
[Tupomeramnyprusi, THAPOMETAIUTYPTHs, ANeKTpoMeTautyprust. JlomeHHsbIi nporecc. [lepepaboTka



YyryHa B CTaJlb. DJIEKTPOJIU3 PACILIaBOB.
JdeMoHcTpanuu
* BsaumopeiicTBue HaTpHsl, JIUTUS U KAJIBLIMS C BOJIOM.
* T'opeHue HaTpUs, MarHus U Keje3a B KUCIOPOJIE.
* Bcnblmika TEpMUTHON CMECH.
* BsaumopeiicTBuE CMECH IOPOUIKOB CEPBI U KEJe3a, [IMHKA U CEPBHI.
* BsaumopeiicTBuE alIOMUHHUS C KUCIOTaMHU, IIEJI0YaMHU U BOJIOM.
* BsaumogeiicTBue xeie3a 1 MEAU C XJIOPOM.
* BsaumoneicTBre MEAU C KOHLIEHTPUPOBAHHOW CEPHOM KUCIOTON U @30THOM KUCIOTOU
(pa36aBiIeHHOM U KOHIICHTPUPOBAHHOM ).
* Okpacka IUIAMEHU COEIUHEHUSMHU IIEJTOYHbBIX METAIIJIOB.
* Okpacka IIaMeHH COSTUHEHUSIMH IIETOYHO3EMENIbHBIX METAILIOB .
* TameHue U3BeCTH BOJOM.
e Ilomydenue xE€CTKOM BOJbI B3aUMOJEHCTBUEM YIJIEKUCIIOrO ra3a ¢ U3BECTKOBOM BOJOM.
* VYcrpaneHue BpeMEHHOM KECTKOCTU KUIISTYCHUEM U JOOABKOM COJIBI.
* VcrpaHEHHE MOCTOSTHHOM KECTKOCTH TOOABKOW COJIBI.
* VOHUTHI ¥ IPUHIIUII UX JCHCTBUS (BHICOPPArMEHT).
*  Koutekuust npupOJHBIX COCTUHEHUN ATTFOMUHMUS.
*  BugeodparmeHTsl u cinaibl «OKCH] ATFOMHHHAS U €70 MOTU(DUKAITHI.
* Tlonydyenune aM(pOTEPHOTO TUAPOKCH/IA ATTFOMHHHUS U UCCIICIOBAHUE €TI0 CBOMCTB.
*  Komnekuus « XUMUYECKHE UCTOYHUKH TOKA.

* Pe3ynpTaThl AMUTENBHOTO SKCIEPUMEHTA IO U3YUYEHUIO KOPPO3UHU CTAJIbHBIX U3JIEIUH B
3aBUCUMOCTH OT YCJIOBHI MPOLIECCOB.
* Boccranosnenue meau u3 okcuaa meau(ll) Bogopomom.
*  BuneodparmenTsl u cnaiiapl « [pon3BoACTBO UyryHa U CTAIN.
*  BuneodparmenTsl u cnaiiasl «3aenus u3 4yryHa u cTaiam.
* Bupneodpparments! u crnaiiabl «I[por3BOJICTBO aIFOMUHUSY.
JlaGopaTopHble ONBITHI
39.BsanmozeiicTeue xenesa ¢ pactBopom cyiabdara meau(ll).
40.TTony4enre n3BECTKOBOM BOIBI M OIBITHI C HEA.
41.Tlony4enue ruapokcunos xeneza(ll) u (111).
42.KauecTBEHHBIE peaKIMU HA KATHOHBI JKeJe3a
IIpakTH4eckne padoThl
6. TlonydeHune KECTKOM BOJBI M CIIOCOOBI €& yCTPAHEHHUS.

/. Peuenue dKCIIEPUMEHTAIBHBIX 33/1a4 10 TeMe «MeTauibh».
XuMHusA ¥ OKpy:Kawomas cpeaa(2 yaca)

Crtpoenue 3emiu: SAPO, MAaHTHUS, 3€MHAs KOpa, MX XUMHUYECKU cocTaB. JIutocdepa u eé
XxuMudeckuil coctaB. Munepaisl. Pynbl. Ocagounbie nopoasl. [lone3nsie nckonaembie. XUMUUECKUI
cocraB rupochepsl. XUMUYECKHI cOCTaB aTMOC(EPHI.

HcTouHrKN XMMHUYECKOTO 3arpsi3sHEHUS OKpYXKarolen cpebl. [ 1o0ambHbIe 2KOJIOTHIECKHEe TTPOOIEMBI
YEJIOBEUECTBA: MAPHUKOBBIN (PPEKT, KUCIOTHBIE T0KIH, 030HOBBIC IBIPBI. M TyHapOIHOE



COTPYJHUYECTBO B 00JIACTH OXPaHbl OKPYKaIOILIEH Cpeibl OT XUMUUECKOI0 3arpsi3HeHus. «3enéHas

XUMMU).

JeMoHCcTpaL UK

Buneodparmentst u cnaiasl «CtpoeHue 3eMid U €€ XUMUYECKUN COCTaBY.

Komnexmus MHHEPAJIOB U I'OPHBIX ITOPOU.

Komnekuus «Pyapl MeTamioBy.

BI/II[eO(l)paFMeHTBI n CHafIHBI «["1106aIbHEIE SKOJIOTHYECKUE HpO6HCMBI YCJIIOBEYECCTBA».

JlabopaTopHbIe ONbITHI

43. Usyuenue rpanura.

CTpOGHI/Ie aToMa B COOTBCTCTBHUM C IIOJJOKCHHMECM XHMMHYCCKOIO 3JJICMCHTa B Hepﬂonnqecxoﬁ
CHUCTEMC. CTpOCHI/Ie BCIICCTBA: XUMHNYCCKAA CBA3b U KPUCTAIIINYCCKUC peI_HéTKI/I. 3aBHCHMOCTb CBOMCTB
O6p330BaHHbIX QJICMCHTaMU IIPOCTBIX BCHICCTB (MCTaJ'IJ'IOB, HEMCTAJIJIIOB, 6J'Ial"0p0,I[HHX I‘aSOB) oT
ITIOJIOKCHUA 3JICMCHTOB B HepI/IO,I[I/I‘{CCKOﬁ cucteme. Tunojorus HCOPraHNYCCKUX BCIICCTB, JCICHUC UX

O0001eHNEe 3HAHMI 10 XUMHH 32 KYPC OCHOBHOM HIKOJIBI.
HoaroroBka k OCHOBHOMY rocy1apcTBeHHOMY 3K3aMeHy(7 4acoB)

Ha KJIaCChbl U I'PYIIIIbI. HpeILCTaBHTeJII/I.

[Ipu3Haku W yclIOBHS NPOTEKAHUS XMMHYECKUX peakiuui. TUIONOTHs XHMHYECKMX pEeaklHil 10

Pa3JINIHBIM OCHOBAHUSM. PCaKIII/II/I HOHHOTO 0OMeHa. OKUCIUTENHHO-BOCCTAHOBUTEIILHEIC pCaKkuunu.

XHUMHUYECKHE CBOMCTBA MPOCTBIX BEIIECTB. XapaKTEpHbIE XWMUYECKHE CBOMCTBA COJIE0OpA3YIOLIUX

OKCHJIOB, TUJIPOKCHUIOB (OCHOBAHUM, KUCIOT U aM(POTEPHBIX THAPOKCUIOB), COJECH.

Y4yeOHo-TeMaTHYECKHI JIAH

Ne HaumenoBanue pa3aenos (TeM) KonmuecTBo B Tom uucne Ha npoBeeHne
4acoB 110 IIpakTHueckux KonTtponbHbIxX
porpaMme paboT pabot
8 knacc
1 | HayanpHple NOHATHA M 3aKOHBI 21 2 1
XUMHH
2 | Baxneiimme npeacTaBUTEIH 18 2 1
HEOPraHUYECKHUX BEIECTB.
KonnuecTBeHHBIE OTHOIIEHNUS B
XUMHUHU
3 | OcHOBHEIE KJIaCCBI 10 1 1
HEOPraHMYECKUX COCAMHEHUN
4 | [lepuonnueckuit 3aKOH u 8
Ilepnonnueckas cucrema
XuMHYeCKuXx aneMeHtoB . H.
MemnjieneeBa u CTpOSHUE aToMa
5 | Xumuueckas cBs3b. OKUCIUTEIHHO 11 0 1
-BOCCTAaHOBHTEIHHBIC PEAKITUU
Peseps 2
Hroro 70 5 4

9 knacc




1 [ToBTOpEeHME M 0000IIIEHNE 5
CBEJICHUH 110 Kypcy 8 Kiacca.
XHUMHUYECKUE PEeaKIun
2 | XuMu4ecKre peakiiuy B pacTBOpax 10 1 1
3 | HemeTamisl ¥ UX COEIUHEHUS 25 4 1
4 | Mertawibl U UX COEAUHEHNS 17 2 1
5 | Xumus u okpyxkaromas cpeaa 2
6 | O0oOIIEHNE 3HAHUA 10 XUMUH 3a 7 1
KypC OCHOBHOM ILIKOJIBI.
[ToaroroBka k OCHOBHOMY
roCy/IapCTBEHHOMY 3K3aMeHy
(0I'9)
Pezeps 2
Hroro 68 7 4
7. KasieHmapHo-TeMaTH4ecKoe INIAHMPOBaHUE Y4e0OHOr0 IpeaMeTa
Xumusa 8 kiace
Ne Tema ypoka Komm | [dara | Jomamn Hcnoab3oBanue
n/ YecTB | MPoOBeN ee 000opy10BaHHs LEHTPA
n 0 €HHS | 3aJaHue «Touka pocray»
JacoB
1 2 3 4 5
HavajbHble NOHATHSA ¥ 3aKOHBI Xumuu (21 4)
1 | [Ipeamet xumun. Pojb XUMUU B KU3HA 1
yeaoBeKa
2 | MeToasl u3y4eHUs XUMHUH 1 JlaTuuk Temmnepatypbl
(TepmornapHslii),
CIHPTOBKA
3 | Bxonnas auarnoctuueckasi pabora 1
4 | ArperaTHbI€ COCTOSIHHS BEIIECTB
5 | II. p Ne 1 «3HakomcTBO € 1abOpaTOPHBIM
obopynoBanuem. [Ipasuna Th npu
paboTe B KaOMHETE XUMUM
6 | ®usnueckue IBICHUS B XUMHUU 1 JlaTuuk TeMmepaTypbl
TMIATUHOBEIN
7 [[Lp.Ne 2 «AHanu3 noYBbI» 1
8 |ATOMHO- MOJICKYIISIPHOE 1
yueHue. XUMHUYECKHUE DIIEMEHTBI
9 |3HaKM XUMHYECKHAX 1
3JIEMEHTOB.
10 |[Tepmomnueckas TabaUIIa XUMUYCCKUX 1
anementoB /. 1.
Menpaeneena.
11 | Xumuueckue GopMyItbl 1
12 | Xumuueckue GopMyIibl 1




13

BanedTHOCTE

14

BanentHocTh

15

Xumuueckue pCaKluu.

16

3aKOH COXpaHEHMsI MaCChl BEIIIECTB.
XHUMHUYCCKUE YPABHCHHS

e

Becsl anexTpoHHbIE

17

XHUMHUYECKUE YPABHEHHUS

18

TuIbl XUMUUECKUX PEaKINT

19

TuIbl XUMHUYECKUX PEAKIINI

20

[ToBTOpEHKE M 00OOIICHUE TEMBI
«HavaspbHbIC TOHATHS M 3aKOHBI XUMHU)»

L

21

K.p.Ne 1 «HavganbHbIe TOHATHS ¥ 3aKOHBI
XAMUAK

BaskHeilnue NPEeACTABUTEC/IN HEOPraHHYECCKUX BEIII

ectB. KostnuecTrBeHH

bl¢ OTHOIICHUH B XUMMUHU

(18 v)
22 |Boznyx u ero cocras 1 [Ipubop st onpeneneHus
COCTaBa BO3JyXa
23 |Kucnopon 1
24 I1. p.Ne3 «Ilonyuenue, cobupanue u 1
pacro3HaBaHUE KUCIOPOAA»
25 |Oxkcuant 1
26 |Bomopon 1
27 | ILp. Ne4 «Ilonyuenue, cobupanue u 11
pacro3HaBaHKE BOJOPOJIa»

28 | Kucnotsr 1 [udpoBoit MUKpPOCKOIT
29 | Comn 1
30 |KosmmuecTBo BemnecTBa 1
31 |PemeHue pacyeTHBIX 3a/1a4 1
32 |MomnsipHbIil 00EM 1

ra3000pa3HbIX BEIIECTB
33 |PacuéThl M0 XUMHUYECKUM 1

YpaBHEHUSIM
34 |PacuéThl M0 XUMHUYCCKUM 1

YpaBHEHUSIM
35 Boma. OcHoBaHUs 1
36 |PactBophl. MaccoBas monst 1

pacTBOPEHHOTO BEIIECTBA
37 | ILp. Ne 5 «IIpuroToBieHne pacTBOPOB 1

COJIEM C MX 3aJJaHHOW MacCOBOM JOJIEH»
38 |O0001Eenne U cucTeMaTU3alns 3HAHUI 1

o TeMe: «BakHel1e npeacTaBuTeIn

HEOPTaHMYECKUX BEIIECTB.

KonndecTBeHHBIE OTHOIICHHS] B XUMUI
39 [K.p.Ne2 o teme: «Baxkueiimme 1

MPEJICTAaBUTENIN HEOPTAHUUECKUX

BeniecTB. KonmuecTBeHHBIC OTHOIIICHHS B

XUMUN

OCHOBHBIE KJIaCChl HEOPraHM4YecKux coeqnueHuii (10 1)

40 | Oxcuppl: kaaccuUKaIms U CBONCTBA 1 Jatunk pH
41 |OcHoBanwus: K1accu(UKaIys U CBOHCTBA 1 Haruuk pH, nozarop

00BEMa KUIKOCTH,




OropeTKa, JaTIuK
TEMIIEpATyPhI INIATUHO-
BBIN, JaTYUK JaBJICHHUS,
MardmTHasa MCIIaJIKa

42

Kucnotel. Kimaccudukanus kuciaor

43

CBoiicTBa KUCIIOT

4

Knaccudukanus comneit

45

CBolicTBa colel

46

I'eneTnueckas cBA3b MCXKAY KilaCCaMU
HCOPTaHNYCCKUX BCIICCTB

N

47

[L.p. Ne 6 «Pemenue
IKCIICPUMEHTAIBHBIX 33729

48

O0001IeHNEe U CHCTEMATH3aLKs 3HAHUI
o TeMe: «OCHOBHBIC KJIACChI
HEOPraHUYECKUX COCIMHEHUI

49

K.p. Ne3 1o teme: «OCHOBHBIE KIIACCBhI
HEOPraHUYECKUX COCAUHEHUI

Iepuoauyeckuii 3akon u Ilepunoanyeckas cucrema
cTpoeHue aroma (8 v)

XUMHNYECKHUX 3JI€EMEH

ToB /. 1. MeHaeeeBa n

50

EcTrecTBenHnnle cemelicTBa
XUMHUYECKHUX DJIIEMEHTOB.
AMQOTEpHOCTH

1

51

Otkpseitue /1. 1. MenaeneeBoiM
[Tepuoauueckoro 3akoHa

52

OcHOBHBIE CBCIACHUSA O CTPOCHHUU
dTOMOB.

53

CTpoeHue NEKTPOHHBIX YPOBHEH aTOMOB
XUMHYEeCKHUX 371eMeHTOB Ne«Nel-20 B
tabmune J[. . Menneneena.

54

[Tepronnueckuii 3aKOH
. . MenneneeBa u cTpoeHue atomMa

55

XapakTepucTuka XUMHYECKOTO
3JIEMEHTA HAa OCHOBAHHUHM €0 MOJIOKECHHUS
B [lepnonnueckoii cucreme

56

XapakTepruCcTUKAa XMMHYECKOTO dJIEMEHTA
Ha OCHOBAaHHMU €TI0 ITOJIOKCHHS B
IIepuonnueckoii cucreme

57

3nauenue [leprnoandeckoro 3akoHa u
[Tepronueckoit cHCTEMbI XUMHUYECKHUX
snemenToB JI. . Menaeneena

Xumuueckas cBsi3b. OKHCJINTEIbHO-BOCCTAHOBUTEIbHBIE peaknuu (11 1)

58

Honnas xuMudeckast cBSI3b

1

JlaTumk TeMrepaTypbl
IIJIATUHOBBIM, TaTYUK TEM-
repaTypbl TEPMOIIAPHBII

59

KoBanenTHas xumpudeckas CBsI3b

60

KoBanentnas MnoJsIpHad XUMHUUICCKast
CBA3b

61

MerTamnmnueckass XMMHYECKas CBI3b

62

CreneHb OKUCIICHUA

63

OKUCIUTEIIHLHO- BOCCTAHOBUTEILHBIE
peakumn




64

OKHCIUTEbHO-BOCCTAHOBUTEIHHBIC
peaxkuu

65 |O0o0meHne u cucTeMaTu3alus 3HaHuH
o TeMaMm: «I13 u TICXD» u «CtpoeHue
Bemectsa. OBPy»
66 | KonrponbHas padota mo temMam: «I13 u
I[ICX9» u «Ctpoenue Bemectra. OBP»
67 | Pemenue pacueTHBIX 337124
68 | [IlpomexxyTouHas aTTecTanus
Pezepe — 2 uaca - «Pewenue pacuemuvix 3a0au»
Xumus 9 kinace
Ne Tema ypoka Ko | dara | JJomamn Hcnoabs3oBanue
n/ 4eCTB | MPOBeN ee 00opy/ioBaHMs LIEHTPA
n 0 e€HHsl | 3aJaHue «Touka pocra»
4acoB
1 2 3 4 5
1 | Knaccudukanus HEOpraHuIeCKux 1
BEIICCTB M UX HOMEHKJIATypa
2 | Kmaccudukamnus XUMHYECKUX peaKIuit 1
10 Pa3JIUIHBIM OCHOBAHUSIM
3 | Bxognas auarHoctuyeckas pabora 1
4 | IToHsATHE O CKOPOCTH XUMHUYECKON 1 [Tpubop s ui-
peaxIum. JFOCTPAIUN 3aBUCUMOCTH
CKOPOCTH XUMHUYECKOM
pEeaKIu OT YCIOBHM
5 | Karanmus 1
Xumnuyeckue peakuuu B pacrpopax (10 u)
6 DNEeKTPOIUTHYECKAS 1 JlaTuuk Temmnepatypbl
JTIACCOLAAIAS TUTATHHOBBII
7 OCHOBHBIE TIOJIOKEHUS] TEOPUU 1
ANEKTPOIUTUICCKON TUCCOITUAITIT
(ToH)
8 [Xumuueckue CBOWCTBAa KHCIOT B CBETE 1 JlaT4mK 251eKTpOo-

IO IIPOBOAHOCTH, J03aTOP
00BEMa JKUIKOCTH, O10-
peTka

9 [Xumuueckue CBOWCTBAa KHUCIOT B CBETE 1
IO/

10 Xumuueckue CBOWCTBA OCHOBAaHUU B 1
CBETE TEOpUHU AIEKTPOJIUTUYECKON
ICCOITUAITUT

11 Xumuueckwe CBOWCTBAa COJie B CBETE 1
TEOpUU ANEKTPOIUTUIECKON
ITFCCOITUAITIT

12 | ITonsaTue o ruaponmn3e coyei 1

13 | ILp. Ne 1. Pemenue skciepuMeHTATbHBIX 1

3a/1a4 1Mo TeMe «DIEKTPOTUTUYECKAS
JIICCOITUAITUS
14 | OO6oOmeHne U cucTeMaTu3anus 3SHaHUN 1




o TeMe «XUMHUYECKHEe PEaKIINH B
pacTBopax MEKTPOIUTOB

15 | K.p.Ne I mo teme «XumMuueckue 1
pEaKIy B PACTBOPAX IIIEKTPOIUTOBY
HemeTanbl 4 ux coeguHenus (25 4)
16 (OOmias xapakTepuCTUKa 1
HEMETAJIJIOB
17 | O0mas 1 Anmapart AJis IpoBeAeHUs
xapakTepucTrka aneMeHToB VIIA XUMHUYECKHUX TTPOIIECCOB
IPYIIIBI — T'AJIOTEHOB (AIIXP)
18 | CoenuHeHus rajIoreHoOB 1 JlaT4umK XJIOpHI- HOHOB
19 | ILp.Ne 2. «3y4yeHue CBOHCTB COJISTHOM 1
KHCIIOTBD)
20 | Obwas xapakTepucTUKa 31eMeHTOB VI 1 Anmapart s mpoBeAeHUS
A - xanbkoreHoB. Cepa XUMUYECKHUX PEaKLUN
(AITXP), mpubop as
MIOJTyYCHUS Ta30B WU
annapar Kunmna
21 |CepoBomopon u cynbpuasi 1
22 [KuciopoiHbie COSTUHEHUS CePhI 1
23 | [Lp. Ne 3. «/M3yyeHue CBOKMCTB CepHOM 1
KHCIIOTBD)
24 | Obmas 1 Tepmopesucrop-
XapaKTePUCTHKA XUMUYECKUX IJIEMEHTOB HBII JaTYUK TEM-
VA rpynmnsl. A3ot repaTypsbl, TaTYUK
pH, natuuk siex-
TPOITPOBOHOCTH,
anmapar AJis Ipo-
BEJICHUS XUMUYEC-
CKHMX pEaKLHi
(AIIXP), maraur-
Hasl MelllajaKa
25 | Ammuak. Conm aMMOHHS 1 Jlatyuk anextpo-
MPOBOJHOCTH
26 | ILp.Ne4 «IlonyueHne amMmmuaka u 1
W3Yy4YEHHUE ETO CBOMCTB)
27 | Kucnopoacoaepxaiinue COeTUHESHUS 1 JlaTuuk HUTpAT-
a3ora WOHOB
28 [Kucnopoacoepskainire CoeIMHEHUs a30Ta 1
29 | ®ochop u ero coeAMHCHUS 1
30 | OOmas 1
XapakTepucTuka siaeMeHToB [V A-
IpynIsl. YIIepos
31 | Kuciopojcoepkaiire coeTMHCHUS 1
yriepoja
32 | ILp. Ne 5. «ITomy4deHHE YTIACKUCIOTO 1
ra3a v U3y4eHue ero CBOMCTBY
33 | YraeBogopoabl 1
34 | Kucnoponacoaepskame  OpraHMYeCcKue 1
COCTMHEHUS
35 | Kpemuwuii u ero coetnHeHUs 1




36 |CunmkaTtHas 1
MPOMBINIIICHHOCTh
37 | [TonyueHnue HeMeTaIOB 1
38 [[TonmyyeHue BaKHEHITUX 1
XHMHUYCCKUX COCAMHCHUI
39 0O6006menue o Teme «HemeTansl U Ux 1
COCTUHCHUS
40 | K.p. Ne2 1o Teme: «HemeTaiisl 1 ux 1
COCTUHCHUS
MeTtanibl u ux coequHeHus (17 4)
41 [Monoxenune meramioB B [leproanueckoi 1
CHUCTEME, CTPOCHHE aTOMOB M KPHUCTAJIJIOB
42 00muye XMMHYECKHE CBOMCTBA METAJIJIOB 1
43 |001mas xapakTepuCTHKA 1
MICJIOYHBIX METAIIJIOB
44 | O6mmas xapakTepucThKa 1
IIEJIOYHBIX METAJIJIOB
45 00mmas xapakTepuCTHKA 1
[IeJI0OYHO3EMEITbHBIX
METaJIJIOB
46 | OOmas xapaKTepucTUKa 1
IIEJTIOYHO3EMETBHBIX
METaJIJIOB
47 | YJKEcTKOCTh BOIBI U CIIOCOOEI €€ 1
yCTpaHEHUS
48 | ILp.Ne 6. «IlomyueHne »KecTKOH BOIBI U 1 JlaTuuk anexTpo-
CIOCOOBI €€ yCTpaHeHUs» MIPOBOJAHOCTH,
MarHuTHas Me-
majika, npudop
JUTSL TIOJTY9ICHUS
ra3oB WJIW arra-
par Kunmna
49 |ATIOMHUHHI U €r0 COeUHEHNS 1
50 DKeneso 1 JlaTuuk naBicHHS
51 |Coenunenns xenesa 1
52 [l.p. Ne 7 «Pemienue 1
DKCIIEPUMEHTAIBHBIX 33124 TI0 TEME
MeTtajutb»
53 [Koppo3usi METaioB U CHOCOOBI 3alIUTHI 1
OT HEE
54 |MeTtasbl B IpUPOJIE. 1
55 [[oHsiTHE O METAJUTYPIUU 1
56 |06001menue 3HaHUN 10 TeMe «MeTambDy 1
57 [KontposbHas pabot 3 1o teme 1
MeTtajutb»
XuMus M OKpy:xaomas cpeaa (2 4)
58 Xumuueckass ~ OpraHm3anus  IUTAHETHI 1
Bemits
59 (Oxpana 1




OKpYKaroliel cpeslbl OT XUMUYECKOTO
Barpsi3HEHUS

O06001eHNe 3HAHUI IO XMMHUM 32 KypPC OCHOBHOM IIKOJIbI. [ToaroroBka k OCHOBHOMY
rocy1apCcTBeHHOMY IK3aMeHY

(019) (7 9)

60 BemecTBa 1
61 [Xumuueckue peakiuu 1
62 |OcHOBBI 1

HEOpTaHUYEeCKOMN

XUMHUHU

OCHOBBI 1

HEOPraHUYEeCKOM

XUMHUHU

[ToBTOpeHHe 1 000OIICHUE 10 TEME. 1

[ToaroToBka K KOHTPOJIBHOM paboTe

KonTponbras padoraNed «ltoropas o 1

KypCy OCHOBHOM HIKOJIBD)

AHaIHU3 KOHTPOJILHOU PabOTHI. 1

[TonBeneHMEe UTOTOB TOA.

PesepBHOE BpeMs 2

8. Onucanue y4e0HO-MeTOAUIECKOT0 H MATEPHAIBLHO-TEXHUYECKOTO
odecreyeHusl.

YMK «Xumusa. 8 knaccr

1. Tabpuensn O. C. Xumus. 8 ximacc: yueOHUK a1 obmieoOpasoBarenbHbIx opranmsanuii / O. C.
I'abpuensn, U. I'. Octpoymos, C. A. Cnankos. — M.: [Ipocsemienue, 2021

2. Taopuensa O. C. Xumusa. Meronuyeckoe mocobue i 8 Kiacca ydeOHOe mocoOue s
obmeoOpa3zoBatenbHbIx opranuzanuii / O. C. I'abpuensn, 1. B. Akcénona, . I'. OctpoymoB. —
M.: Ilpocsemenue, 2019

3. Taopuensta O. C. Xumusa. COoOpHUK 3aa4 W yINpaXHCHWH. 8§ Kiacc: yuyeOHOe mocobwe yis
oOmieoOpa3oBarenbHbix opranuzanuit/ O. C. 'abpuensH, Y. B. Tpuryouak M.: Ilpocsemienue,
2019

4. Tabpuensa O. C. Xumus. Terpans i 1a00paTOPHBIX OIMBITOB U MPAKTHYECKHX paboT. 8 Kiacc:
yuebHoe nocobue /i o0rieodpazoBarenbHbix opranuzanuii / C. ['abpuensn, U. B. Akcénona, 1.
I'. OctpoymoB. — M.: IIpocBemenue, 2019

5. Tabpuenssu O. C. Xumumsa. Pabowas Terpamp. 8 Kiacc: ydeOHOoe rmocobue i
obmmeoOpa3zoBarenbHbix opranuzanuit / O. C. T'abpuemnsn, C. A. Caankos, U. I'. OctpoymoB. —
M.: Ilpocsemenue, 2019

YMK «Xumusa. 9 knacc»

3. Taopuensa O. C. Xumus. 9 xiacc : yaeOHUK 1 00meo0pa3oBarenbHbix opranm3anmii / 0. C.
lNabpuensa, U. I'. Octpoymos, C. A. CnaakoB. — M.: [Ipocsemenne, 2021

4, Taobpuensa O. C. Xummsa. Meromuueckoe mocobme mis 9 kmacca: yde0. mocobue s
obmmeoOpa3zoBarenbHbIx opranuzamuii / O. C. I'abpuensu, 1. B. Akcénona, U. I'. OctpoymoB. —
M.: Ilpocsemenue, 2019

5. Tabpuenssa O. C. Xumusa. COOpHHMK 3a7au W yHpakHeHUi. 9 kmacc : ydeOHoe mocobue uis




obmeobpazoBarenbubix opranuzanuii/ O. C. I'abpuensn, M. B. Tpury6uak. M.: TlpocBemienue,
2019
6. Tabpuensa O. C. Xumus. Terpaap 11 1a00paTOPHBIX OMBITOB U MPAKTUYECKUX paboT. 9 kiace :
yuebHoe rmocodue s o0reodpazoBarenbHbIx opranusanuii /O. C. I'abpuensH, 1. B. AkcéHoBa,
N. T. OctpoymoB. — M.: IIpocsemienue, 2019
7. Tabpuensn O. C. Xumus. Pabouas trerpans. 9 kiace : yaueOHOe mocooue s
obmeobpaszoBarenbhubix opranu3anuii / O. C. I'abpuensu, C. A. Cnagkos, 1. T'.
OctpoymoB. — M.: IIpocsemienue, 2019
Hugpopmayuonnwie cpeocmea
NHTtepHeT-pecypcesl
1. http://www.alhimik.ru [IpeacraBnensl pyOpuKu: COBETh aDUTYPHEHTY, YUUTEIIO XUMUH,
CIPaBOYHHK (O4€HB OOJIbIIIAst TOOOPKA TAOIHII U CIIPABOYHBIX MAaTEPHAIIOB), Becesasi XUMHSI, HOBOCTH,
OJIMMITHA]IBI, KyHCTKamepa (Macca HHTEPECHBIX UCTOPUYCCKUX CBEIICHHIA).
2. http://www.hij.ru XKypnan «Xumust 1 5KM3HbY» MOHATHO M 3aHUMATEIHHO PAaCCKa3bIBaeT 000 BCEM
MHTEPECHOM, 4TO MPOMCXOIUT B HAYKE U B MUPE, B KOTOPOM MbI JKUBEM.
3. http://chemistry-chemists.com/index.html DaekTpoHHbIi KypHaT «XUMUKH U XUMHSI», B KOTOPOM
MPEJCTaBICHO MHOXKECTBO
OTIBITOB 110 XUMUH, 3aHUMATEIBHON HH(OpPMAIINH, TIO3BOJIAIONICH YBIICYbh YUSHHUKOB SKCIIEPUMEHTAIBHOM
YacThIO TPEAMETa.
4. http://c-books.narod.ru BceBo3moskHast auTepaTypa Mo XMMHH.
5. http://www.drofa-ventana.rull3BecTHOE H3MaTENBCTBO YUeOHO# auTepaTypbl. HOBUHKM HaydHO-
HOMYJISIPHBIX ¥ 3aHUMATEIIbHBIX KHUT 110 XHMHUHU.
6. http://1september.ru XypHan uist yaurtesei u He TOIbKO. boibIoe Kom4ecTBo paboT YICHHUKOB, B
TOM YHCIIE U UCCIIEA0BATEIbCKOTO XapaKTepa.
7. http://schoolbase.ru/articles/items/ximiya Bcepoccuiickuii IKOIbHBIN MOPTaN CO CCHUIKAMU Ha
o0pa3oBaTeNbHbIE CANThI 110 XUMHH.
8. www.periodictable.ru CO0pHUK cTaTell 0 XUMHUYECKUX JIEMEHTaX, HIUTIOCTPUPOBAHHBIN
IKCTIEPUMEHTOM

Ilepeuenn 1abopaTopHOro 060py10BaHUs, P BHINOJHEHUHN NPAKTHYECKUX padoT mo
XHMHH 32 KYPC OCHOBHOM 00111l 1IKO0JIbI.

1.ITpubopsl 1 06opyaOBaHUE ISl MPAKTUYECKON PabOTHI.
OGopynoBanue:

e MuxkponabopaTopus XUMHUYECKas;

e MPOOUPKHU CTEKIISTHHBIE;

e KOIOBI KOHUYECKHUE;

e CTakaHbl CTEKISTHHBIC Ha 50 MIT;

e TIAJIOYKH CTEKIISHHBIC,

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

e  CIIUPTOBKH;

e JICpKAJIKH VISl MPOOUPOK;

e  IITATHB JIAOOPATOPHBIA,



e  IITATHB JJII MPOOUPOK;
e BOpPOHKA CTEKJISIHHAS,

e (uabTp;

e  CIIHYKH;

e acOecToBast CETKa;

e JIYYHHKH.

2.PeakTuBEI:

e KHUCIJIOTHI: COJISTHAsI, CEPHAS, a30THAS;

e IIEJIOYH: TUAPOKCH]T HATPHS, TUIPOKCH]T KAIBIIUS;

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

e couu: KapOOHAT KaJlbIs, XJIopua HaTpus, xsopua meau (1), Hurpar cepebpa, xmopun
Oapusi, kapOOHAT HATPHUSI, XJIOPHU ATFOMUHHS,
MIepMaHTaHaT Kallis, HUTPAT KaJlusl, MeIHBIA Kyropoc, cyiabdat xenesa (III), cynsdar
uHKa, cynepdocdar, ammuadHas ceiMTpa, MOUYeBHHA (KapOaMuT), XJIOPHT KaJHs,
cynb(haT HATPUs, CHIIMKAT HATPHS, CyTb(aT ATFOMIHIS,

e IPOCTHIC BEIIECTBA: YIOJb, [IMHK, )KEJI€30, ATFOMUHHIA, MArHUH, MEJlb, CBHHEII;
e CIIO)KHBIC BEIIECTBA: MpaMop, caxap;

e  UHIUKATOPHI,
e okcunasl: menu (II), okcua mapranua

3.0Opranuyeckue BEIECTBA:

e COJIM: areTaT HaTpusi, PEHOJISAT HATPHS;

e KHCJIOTBI: YKCYCHasl KHCJIOTa, MypaBbUHAsI KHCIIOTA, OJICHHOBAS;
[ CHI/IpTI)II 9TaHOJI, HSOHCHTHHOBBIﬁ, FJII/IIIepI/IH, HpOHaHOH;

e 0Oen3zodn, (eHom;

e YIJICBOJBI: Kpaxmall, IIIF0K03a, caxapo3a.

4.TCO:

e KommbroTep
® TIPOEKTOpP
e DnektpoHHBIEe Tocobus, CD-aucku mo temam:
® -HEOpPTaHWYECKass XMUMHUS;
® -OpraHvueckas XuMHs;
e -00mIast XUMHUSL.

9. Ilnanmpyemble pe3yJbTaThl OCBOCHHS YU4eOHOI0 MpeaMeTa

ITo 3aBepieHNIO Kypca XMMHH Ha 3TaHE OCHOBHOTO 00111er0 00pa30BaHUs BBITYCKHUKH OCHOBHOM
IIKOJIBI TOJKHBI OBJIAJIETh CIEAYIOIUMU Pe3yIbTaTaMuU:



. Jluunocmmuvie pezyromamoi:
1) ocosnanue cBoeii STHUYECKOI IPHHAIEKHOCTH, 3HAHAE HCTOPUM XUMMH M BKJIaJIa POCCUHCKOI
XUMHUYECKON HAyKU B MUPOBYIO XUMHUIO;
2) (opmuposanue OTBETCTBEHHOTO OTHOIICHHS K MO3HAHMIO XUMMH; TOTOBHOCTH H CIIOCOOHOCTH
o0y4aroIuxcsi K CaMOpa3BUTHIO U caMO00pa30BaHUIO HA OCHOBE M3YYEHHBIX (PAKTOB, 3aKOHOB U TEOPHIA
XMMHU; OCO3HAHHOTO BBIOOpA M MOCTPOSHHE WHANBUIYAIbHON 00pa30oBaTelbHOIN TPACKTOPUH;
3)  opmuposanue 1eAOCTHOl €CTECTBEHHO-HAYYHON KAPTHHBI MUPA, HEOTHEMIIEMOMN 9ACThHIO
KOTOPOU SABJISIETCS] XUMHUUYECKasi KapTUHA MUPAa;
4) oenadenue cOBPeMEHHBIM S3bIKOM, COOTBETCTBYIOLIUM YPOBHIO PA3BUTHUs HAYKU U OOILECTBEHHOM
MPAKTUKH, B TOM YUCJIE U XUMUYECKHUM;
5) ocsoenue connanbHBIX HOPM, IPABUII OBEAEHHS, POIEi U (OPM COLMALHOM KU3HU B COLUYME,
IIPUPO/IE U YACTHOM KU3HU HA OCHOBE SKOJOTMYECKON KYJIbTYpbl U 6€3011aCHOr0 oOpalleHus ¢
BELIECTBAMH U MaTepHUaaMu;
6) @opmuposanue KOMMYHUKATUBHON KOMIIETEHTHOCTU B OOILIEHUH CO CBEPCTHUKAMH M B3POCIIBIMH
B IIpolLiecce 00pa3oBaTeIbHOM, OOIIECTBEHHO MOJIE3HOM, yueOHO-UCCIIeI0BATEIbCKON, TBOPUECKON U
JOPYTUX BUAOB JESATEIbHOCTH, CBA3aHHBIX C XUMUEH.

Il. Memanpeomemnuie pezynomameor:
1) onpedenenue neneii cobcTBEHHOro 00y4eHHUS, HOCTAHOBKA M (OPMYJIHPOBAHUE [T Ce0s HOBBIX
3ajady;
2) nnanuposanue TyTel JOCTHKEHUS KEIAEMOT0 PE3yJIbTaTa 00ydeH s XUMUK KaK TEOPETHIECKOTO,
TaK U 3KCIIEPUMEHTAIILHOT'O XapaKTepa,
3) coommuecenue cBoMIX NEHCTBHIL ¢ MTAHUPYEMBIMM PE3YIbTaTaAMU, OCYUeCmEene KOHTPOTIS CBOEH
JeSTeIbHOCTH B IIPOLIECCE TOCTHXKEHUS pe3yibTara, onpedeneHue cioco00B AeHCTBUH MTPH BBINOIHEHUH
1a00paTOPHBIX U MPAKTHYECKUX Pa0OT B COOTBETCTBHH C NMPABHIIAMH TEXHUKH 0€30IaCHOCTH;
4) onpedenenue NCTOUHUKOB XMMUYECKOH MH(OPMAIIUH, TIONYIEHUE U AHAIU3 €€, CO3aHNe
WH(POPMAIIMOHHOTO MPOJYKTA M €ro MPEe3eHTAIINS;
5) ucnonvsoearue OCHOBHBIX MHTEILIEKTYATbHBIX OTEPAIIUI: AHAIIM3A M CHHTE3a, CPABHEHUS U
CHCTEMaTH3all1, 0000IEHHUS U KOHKPETH3AINH, GblA81eHUe TIPUINHHO-CIICJICTBEHHBIX CBSI3eH U
nocmpoenue JOTUIECKOT0 PacCyKIECHUS U YMO3aKITIOUEeHUS (MHAYKTUBHOTO, IEAYKTUBHOTO U TI0
aHAJIOTHH) Ha MaTepualie €CTECTBEHHO-HAYYHOTO COJICPKAHNUS;
6) ymenue co3naroT, NPUMEHSTH U HPEOOPA3OBLIBATH 3HAKU U CUMBOJIBI, MOJIEIH M CXEMBI [T PELICHHUS
y4eOHBIX M [TO3HABATEIbHBIX 33/1a4;
7) ¢opmuposanue n pazeumue 3K0NOTMYECKOTO MBIILIEHUS, yMEHHE IIPUMEHATH €I0 B TI03HABATENIBHOIM,
KOMMYHHUKAaTHBHOH, COIIMATBHOM MpakTHKe U MPOo(ecCHOHATBHOIN OpUeHTaluY;

8) zemnepuposanue wneit u onpenenenue cpeiCcTB, HEOOXOIUMBIX ISl HX peaH3allkH.

H1. IIpeomemnvie pesynomamer:

BbInycKHHUK HAy4YuTCS:

® XapaKTepu30BaTh OCHOBHBIC METO/Ibl IO3HAHUSA: HAOIIOJCHHUE, U3MEPEHHE, SKCIIEPHUMEHT;

® OIUCHIBATH CBOMCTBA TBEPABIX, JKUAKHX, Fa3000pa3HbIX BELIECTB, BBIJEIASA UX CYIIECTBEHHbIE
MIPU3HAKH;

®  DPACKPBIBATh CMBICI OCHOBHBIX XUMUYECKUX MTOHATUH «aTOM», «MOJIEKYJIay, «XUMHYECKHI



JJIEMEHT»,  «IIPOCTOE BEIIECTBO», «CII0KHOE BEIIECTBOY, «BAIEHTHOCTHY, «XUMUYECKas
peaKILus», UCTIONb3YS 3HAKOBYIO CUCTEMY XUMHUH;

PacKpbIBaTh CMBICI 3aKOHOB COXPAaHEHHS MacChl BEIIECTB, TOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOI Teopuu;

pa3nuyaTh XUMHYECKUE U (PU3NYECKHUE SIBICHUS;

Ha3bIBaTh XUMHUECKHUE DJIEMEHTHI;

OTIpEIEIISATh COCTAB BEUIECTB M0 MX (hopMyIiaMm;

OTIpeEIsATh BAJICHTHOCTh aTOMa 3JIeMEHTa B COCTUHEHUSX;

OMPEIEATh TUIl XUMUYECKUX PEaKIIHii;

Ha3bIBaTh MPU3HAKU U YCJIOBHS MPOTEKAHUS XUMHUYECKUX PEaKIIHii;

BBISIBJISITH MPU3HAKH, CBUJIETEIIbCTBYIONINE O IPOTEKAHUU XUMUYECKOW peaKiuu Npu
BBITIOJIHCHUH XUMHUYECKOTO OIBITA;

COCTaBJIATH (POPMYIIbI OUHAPHBIX COCIMHEHUI;

COCTABJISITh YPABHEHMS] XUMHUECKUX PEAKIIHIA;

co0uoaTh mpaBuiia 0€30MacHON PadOThI IPU MPOBEICHUH OTIBITOB;

M0JIb30BaThCs 1a00PaTOPHBIM 000PYIOBAHUEM U TIOCYAOH;

BBIYUCIISITH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MAcCChl BEIIECTB;

BBIUUCIIATH MACCOBYIO JIOJIIO XUMHUYECKOTO 3JIEMEHTA 110 (JOPMYIIe COCAMHEHUS;
BBIYUCIISATH KOJIMYECTBO, 00BEM UITU MacCy BEIIECTBA MO KOJUYECTBY, 00bEMY, MacCe pearcHTOB
WJTU TIPOJYKTOB PEAKIUU;

XapaKTepu30BaTh GU3NYECKUE U XUMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB: KUCIOPOIa U
BOZOPOJA;

MOJIy4aTh, COOMPATh KUCIOPOI U BOJIOPO;

pacrno3HaBaTh ONBITHBIM ITyTEM ra3000pa3Hble BEUIECTBA: KUCIOPOA, BOAOPO/;

pacKpbIBaTh CMBICI 3aKOHA ABOTapo;

PacKpbIBaTh CMBICT MOHATUHN «TEIIOBOM 3(PPEKT peakium», «MOISIPHBIA 00BEMY;
XapaKTepU30BaTh (PU3NYECKHE U XUMUYECKHNE CBONCTBA BOJIBI,

PaCKpBIBATh CMBICIT MIOHATUSI «PAaCTBOPY;

BBIYMCIISITH MAaCCOBYIO JIOJIO PACTBOPEHHOTO BEILIECTBA B PACTBOPE;

MIPUTOTOBJISATH PACTBOPHI C ONPEACIEHHON MacCOBOM J0JI€l PACTBOPEHHOI'O BEILIECTBA;
Ha3bIBaTh COCTMHEHUS U3yYEHHBIX KJIACCOB HEOPTAHMYECKUX BEIIECTB;

XapaKTepu30BaTh GU3NIECKUE U XMUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKUX
BEIIIECTB: OKCHIOB, KMCJIOT, OCHOBAaHHUMU, COJICH;

ONpeesATh NPUHAIIEKHOCTh BEUIECTB K ONPEAECICHHOMY KJIacCy COSAMHEHUH;
COCTaBJISITH (POPMYJIBI HEOPTAHUYECKUX COCTMHEHHUI N3YUCHHBIX KJIACCOB;

MPOBOJIUTH OMBITHI, TOJITBEPIKTAFOIINE XUMHUYECKUE CBOMCTBA N3YUEHHBIX KJIACCOB
HEOPTraHUYECKHUX BEIIECTB;

pacro3HaBaTh ONBITHBIM IIYTEM PAaCTBOPHI KUCIOT U 1IEJI0UYEl 10 U3MEHEHHUIO OKPACKU
WHJIUKATOPA;

XapaKTEepU30BaTh B3aUMOCBSI3b MEX/Y KJIACCaMU HEOPTraHWYECKUX COEIMHEHMI;
packpsiBaTh cMbIci [lepuonnueckoro 3akona . . MenneneeBa;

OOBACHIATh (PU3UUECKHI CMBICT aTOMHOTO (ITOPSIZIKOBOTO) HOMEpPa XMMUYECKOTO JIEMEHTA,
HOMEpOB Ipynbl ¥ iepuojaa B nepuoauyeckoit cucreme [{. . Mennaeneena;

OOBSCHATH 3aKOHOMEPHOCTH U3MEHEHUSI CTPOSHHSI aTOMOB, CBOMCTB 3JIEMEHTOB B Ipeienax



MaJIBbIX TIEPUOAO0B U TJIABHBIX MOJTPYIIIT;

® XapaKTepu30BaTh XHWMHUYECKHE 3JIEMEHTHI (OT BOJAOPO/A 10 KaJIbIMs) HA OCHOBE UX IOJIOKCHUS B
nepuoanueckoii cucreme [1. 1. MenneneeBa u 0cOOCHHOCTEH CTPOCHHS KX aTOMOB;

® COCTaBJIATH CXEMbI CTPOEHMSI aTOMOB IepBbIX 20 371eMEHTOB nepruoauueckoi cucremsl . U.
MeHnpeneena;

® PACKpPBIBATH CMBICI MOHITHI: «XUMUYECKASI CBS3bY, <BJIEKTPOOTPULATEIHLHOCTHY;

®  XapaKTepHU30BaTh 3aBHCHUMOCTh (PM3UUECKHX CBOKCTB BEIIECTB OT THUITA KPUCTAJUTHYECKOM
pelETKY;

® ONpeAcssTh BUJ XUMUYECKON CBSI3M B HEOPraHUYECKUX COCIMHEHUSX;

® U300pakaTh CXEMBbI CTPOCHHS MOJICKYJI BEIIECTB, 00pa30BaHHBIX PA3HBIMHU BUIAMU XUMHUYECKUX
CBS3EH;

®  PACKpPBIBATH CMBICI TIOHITHH «MOH», «KATUOHY», «AHUOHY, «IJIEKTPOJIUTHI», «HEIJIECKTPOIUTHI»,
«QIIEKTPOJIMTHYECKAS JUCCOIUALINS», KOKUCIUTEIbY, «CTEINEHb OKUCICHUS), «BOCCTAHOBUTEIbY,
«OKHUCJICHHE)», «BOCCTAaHOBJICHHUE,

® OMpEIeNsITh CTEIIEHb OKUCIICHHUS aTOMa JIEMEHTa B COSIMHEHUH;

® PACKpPBIBATH CMBICI TEOPUU AJIEKTPOTUTHUECKOMN TUCCOLIUALINH;

® COCTaBJIATb YPaBHEHUS 3JIEKTPOJIUTUYECKON JUCCOLMAIMU KUCIIOT, EI0UYEH, COeH;

® OOBSCHATH CYITHOCTB MPOIIECCa IEKTPOTUTHICCKON JUCCOIMAIINH U PEAKIINI HOHHOTO 0OMEHA;

® COCTaBIIATH TOJHBIC U COKpANIEHHBIC HOHHBIC YPaBHECHUS PEaKIil OOMCHa,

® OMpeaeIsITh BO3MOXHOCTh MPOTEKAHUS PEaKIIMii HOHHOTO OOMEHa;

® [IPUBOJIUTH PEAKLIUHM, TOJTBEPKIAOIINE KAYECTBEHHBIN COCTaB Pa3JIMUHbBIX BEIIECTB;

®  OMpEENITh OKUCIUTENb U BOCCTAHOBUTEID;

® COCTaBJIATh YPAaBHEHUS OKUCIUTEIbHO -BOCCTAHOBUTEIBHBIX PEAKIIHIA;

e Ha3bIBaTh ()AaKTOPHI, BIUSAIONINE HA CKOPOCTh XUMHUYECKOM peakiuu;

e KJIacCU(UIMPOBATH XUMHUYECKHE PEAKIIUU 10 PA3IMYHBIM TPU3HAKAM;

® XapaKTepU30BaTh B3aUMOCBSI3b MEXKIY COCTAaBOM, CTPOCHHUEM U CBOMCTBAMH HEMETAILIOB;

® [POBOJUTH OMBITHI MO MOTYYCHHIO, COOMPAHUIO U H3YUYEHUIO XUMUUECKUX CBOWCTB
ra3000pa3HBIX BEHIECTB: YTIEKUCIOTO ra3a, aMMHaKa;

® pacrmo3HaBaTh OMBITHBIM MMyTEM ra3000pa3HbIe BEIIeCTBA: YITEKUCIBINA T'a3 U aMMHUaK;

®  XapaKTepU30BaTh B3AMMOCBS3b MEXK/Iy COCTABOM, CTPOCHHEM M CBOMCTBAMHU METAJJIOB;

® Ha3bIBaTh OPraHUYECKHE BEIIEeCTBA MO UX (OpMyJie: METaH, 3TaH, STUJICH, METAaHOJI, 3TAHO,
TJIMIIEPUH, YKCYCHAs! KHCIIOTa, aMHHOYKCYCHAsl KMCJIOTa, CTEAPUHOBASI KUCJIOTA, OJICMHOBASI
KHCIJI0TAa, TIIFOK034;

® OILICHMBATh BIUSHUE XUMUYECKOTO 3arpsi3HEHUS OKPYXkKaIOIEel Cpe/ibl Ha OpraHUu3M YeI0BEKa;

® TPaMOTHO 0OpaIaThCs C BEMIECTBAMU B TTOBCEITHEBHOM JKU3HH,

® OMNpeaeIsITh BO3MOXHOCTh MPOTEKAHUS PEAKIIUI HEKOTOPHIX MPEACTABUTEICH OPraHNIECKUX
BEILIECTB C KMCIOPOJIOM, BOJIOPOJIOM, METAJIJIAMU, OCHOBaHUSIMU, TaJIOT€HAMM.

BbinyCKHUK MOJYYHT BO3MOKHOCTh HAYYNTHCSH:

* 8bI0BUAMD U NPOBEPAMb IKCNEPUMEHMANLHO 2UNOME3bl 0 XUMUUECKUX C8OLUCNBAX 8eUleCe
Ha OCHOBe UX COCMABA U CIMPOEHUS, UX CNOCOOHOCMU 8CIYNAMb 8 XUMUYECKUe peakyuu, 0 xapakxmepe u
NPOOYKMAX PA3TUYHBIX XUMUYECKUX PeaKyull,

* Xapakxmepuzoeams Gewecmed no cocmagy, CMmpoeHuio U C8OUCMEam, YCmMaHaeIueam
NPUYUHHO-CTLEOCMBEHHbIE C8A3U MeHCOY OAHHBIMU XAPAKMEPUCTUKAMU 8eUecmad;



* cocmasnims MONEKYIAPHble U NOTHbLE UOHHbIE YPABHEHUs NO COKPAUJEHHBIM UOHHBIM
VPaBHEHUSIM,

* NPOCHO3UPOBAMb CNOCOOHOCMb BeUieCmBa NPOSBISMb OKUCIUMETbHbLE UTU
80CCMAHOBUMENbHBIE CEOLICMBA C YUemMOM CeneHell OKUCTIeHUs DJIeMEHMO08, BX00AWUX 8 €20 COCMA8;

* cocmasnsims YpasHeHus peakyuil, COOMeemcmayoumux nocie008ameibHOCIU NPespaeHuil
HeOpeaHu4yecKux eujecms pasiuiHblx Kiaccos,;

*  B8bIOGUAMD U NPOBEPSNb IKCHEPUMEHMATLHO 2UNOME3bL O Pe3VIbMAamax 6030elcmaus
PA3IUUHBIX PAKMOPOB HA UBMEHEHUe CKOPOCTU XUMUYECKOU PeaKyuu,

* uUCnov308ameb NPUOOPEMEHHbIE 3HAHUS OJIsl IKOJLOSUYECKU 2PAMOMHO20 NOBEOECHUs 8
OKpyoscarouell cpeoe;

* uUCnob308ams NPUOOPeMEHHbBLE KII0Uesble KOMNEMeHYUU NPU GbINOJHEHUU NPOEKMO8 U
YUeOHO-UCCIe008amMeNbCKUX 3a0aU NO U3VHUEHUIO C8OUCME, CNOCOD08 NOLYYeHUs. U PACTIO3ZHABAHUSL
seujecms;

*  00bEeKMUBHO OYEHUBAMb UHPOPMAYUIO O BEYECMBAX U XUMULECKUX NPOYeccax,

*  KpumuuecKu OMHOCUMbCSL K NCe8OOHAYUHOU UHpopMayuu, HedoOPOCOBEeCMHOU PEKIAMe 8
CpeoCcmeax Maccosou unpopmayuu;

*  0CO3HABAMb 3HAUEHUE MEeOPEeMUYEeCKUX 3HAHUL N0 XUMUU OJi NPAKMUYECKOU 0esimelbHOCmU
yenosexa;

CO3/IAfOT MOJICITM M CXEMBI JUIS PEIICHUs yYeOHBIX U MO3HABATEIIBHBIX 33/1a4; IOHUMAaTh HEOOXOIUMOCTh

COOJIIOICHHS TTPEIITMUCAHUI, TTPEUIaraéMbIX B HHCTPYKIIHSX TI0 UCIIOJIb30BAaHHIO JISKAPCTB, CPEIICTB
OBITOBOW XMMHWH U JIP.



