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MHNOACHUTEJBHASA 3AIINCKA

PabGouyasi nporpamMma no XuMum JJiM 9 Kjiacca cOCTaBJIeHA HA OCHOBE:

» OenepanbHOro 3akoHa ot 29.12.2012 ®3 Ne 273 «O6 obpazoBanuu B Poccuiickoit denepanuny;

* TpeOoBanuii PenepanbHOr0 TOCYJAPCTBEHHOTO O0pa30BaTEIbHOrO CTaHAApPTa OCHOBHOTO 0O0IIero oOpa3oBaHMs, YTBEPKICHHOTO IPUKA30M
MunucrepcTBa oopazoanus U Hayku P® ot 17.12. 2010 Ne 1897;

* Yyebnoro miana 'BOY nuneit Ne 445 na 2023/2024 yueOHbIi TO;

* [Tonoxenust o paboueit mporpamme yueOHbIX npeameroB ['BOY nuieii Ne 445;

+ IIporpammer O.C. I'abpuensaa Xumus aiis 8-11 kimaccos 001meodpa3zoBaTeNbHBIX yupexkaeHuit. - M.: JIpoda, 2016;

*  VYuebnuka: Xumus. 9 knacc. ['abpuensu O.C., OctpoymoB WU.I'. - M.: [Ipocsemenne, 2016.

JlanHast mporpaMma KOHKPETU3UPYET COJepKaHUE CTaHIapTa, Ja€T pacrpeaeneHne yueOHbIX YacoB MO pa3jesiaM Kypca, OCIe0BaTeIbHOCTh U3yUeHUs
TEM U Pa3JieloB ¢ yUYETOM MEXKIPEIMETHBIX U MPEIMETHBIX CBSI3EH, JIOTHMKH Y4eOHOT0 Mpoliecca, BO3PACTHBIX OCOOCHHOCTEH yJaluXcs.

XuMus, KaKk OJJHa U3 OCHOBOIIOJIATAIOIINX 00JIACTEeH €CTECTBO3HAHMS, SBISETCS HEOTHhEMJIEMON YacThI0 00pPa30BaHMs IKOJLHUKOB. KakIblil 4emoBek
KUBET B MUPE BEIIECTB, TOATOMY OH JIOJDKEH UMETh OCHOBBI (DyHAAMEHTAIBHBIX 3HAHUU 110 XUMHUU (XUMHYECKasi CHMBOJIMKA, XUMUYECKUE TIOHATU A, (PaKTHI,
OCHOBHBIE 3aKOHBI M TEOPHH ), TO3BOJISIONINE BEIPAOOTATh MPEICTABIICHUS O COCTaBe BEIIECTB, X CTPOSHUHU, TIPEBPAIICHUSX, IPAKTUIECKOM MCIIOIB30BAHNH, a
TaKke 00 OMacHOCTH, KOTOPYIO OHU MOTYT MPEACTaBIATh. M3yyas XumMuto, ydamuyecs y3HatOT O MaTepUaIbHOM €JMHCTBE BCEX BEIIECTB OKPYKAIOIIETO MHUPA,
00YCJIOBIIEGHHOCTH CBOMCTB BEIIIECTB UX COCTABOM U CTPOCHHEM, MIO3HABAEMOCTH U MPECKA3yeMOCTH XUMUYECKUX SIBJICHUN. M3ydeHue CBOMCTB BEIIECTB U UX
MIPEeBpAIIeHUI CIMOCOOCTBYET Pa3BUTHIO JIOTUYECKOTO MBIIIJICHHUS, a MpakTUdeckas pabora c BemiecTBaMu (1a0OpaTOpPHBIE OMBITHI) - TPYIOJIIOOHUIO,
aKKypaTHOCTH U COOpaHHOCTH. Ha mpumepe XuMUUM yyaliuecs MOMY4aroT MPEACTaBICHUS O METOJaX IMO3HAHHWA, XapaKTePHBIX AJIs €CTECTBEHHBIX HAYK
(3KCIIEPUMEHTATBHOM U TEOPETUUYECKOM).

3HAYUTENBHOE MECTO B COJAEPKAHMM y4eOHOrO MpeaMeTa OTBOAUTCS XMMHUYECKOMY JKCIepuMeHTy. OH Mo3BoJseT (GOpMHUPOBATH Y OOYUAIOMIMXCS
CrienuagbHbIe TPEAMETHBIE YMEHHsS paboTaTh C XUMHUYECKHMH BEIIECTBAMH, BBINMOJHATH MPOCTHIE XUMHUYECKHE OIBITHI, HAYYUTh HX O€30MacHOMY H
AKOJIOTUYECKHA TPAMOTHOMY OOPAIIICHHIO C BEIIECTBAMH.

esm n3ydeHnss XUMUM Ha YTIIYOJIGHHOM YpOBHE B 9 Kitacce:
* (dopmupoBaHHE Y 00YJAIOITUXCSI XUMHYECKOM KapTUHBI MUPa KaK OPraHNYECKOM YaCTH €T0 I[EJIOCTHON €CTECTBEHHO-HAYYHOU KapTUHBI;
* (opmMupoBaHHE BXHEHUITUX JTOTUYECKUX OMEpaIuil MBIIUICHUS (aHaIN3, CHHTE3, 0000IIeHNne, KOHKPETHU3allus, CPABHEHHUE U JIp.) B MPOLIECCE MO3HAHUS
CUCTEMBI BaKHEUIIINUX MMOHATUHI, 3aKOHOB U TEOPUHM O COCTaBE, CTPOEHUH U CBOMCTBAX XMMHYECKHUX BEILIECTB.



3ajaum u3yyeHus npeaMera:

* BOCIIUTaHKUE YOSKICHHOCTH B TOM, YTO IPUMEHEHHUE TIOJYICHHBIX 3HAHUA U YMEHUHN 1T0 XUMUH SBISIETCSI OOBEKTUBHOM HEOOXOIUMOCTBIO ISl 6€30IacHOM
paboTHI C BEIIECTBAMHU U MaTepHaaMH B OBITY M Ha MPOU3BO/JICTBE;

* OCBOCHHME BaKHEHUIINX 3HAHUIH 00 OCHOBHBIX IMOHATHUIX U 3aKOHAX XMMHU, XMMHUYECKON CMBOJIMKE;

* OBJIQJICHUE YMEHUSMHU HAOIIOIaTh XUMUICCKUE SIBIICHUS, TPOBOJUTH XUMHUECKUN YKCIIEPUMEHT, TIPOU3BOUTH PACUEThl HA OCHOBE XUMHUYECKHUX (hOpMYIT
BEILIECTB U YPAaBHCHUN XUMHUUYECKUX PEAKIIUI;

* pa3BHUTHE TTO3HABATEILHBIX HHTEPECOB M MHTEIUIEKTYAIbHBIX CIOCOOHOCTEH B MpoIiecce MPOBEACHUS XUMUYIECKOTO IKCIIEPUMEHTA, CAMOCTOSITEIIHHOTO
pruoOpeTEeHNs 3HAHUI B COOTBETCTBUH C BO3HUKAIOITUMH KU3HECHHBIMU MTOTPEOHOCTSIMH;

* BOCIIUTaHHE OTHOLICHHS K XUMHUU KaK K OAHOMY U3 (PyHIaMEHTAIbHBIX KOMIIOHEHTOB €CTECTBO3HAHUS U 3JIEMEHTY O0IIIeUEI0BEYECKON KYIbTYPHI;

* IPUMEHEHHE TTOJIYUEHHBIX 3HAaHUN U YMEHUI /17151 6€3011acHOr0 UCIIOJIb30BAHUS BEUIECTB U MaTEPHUAIIOB B OBITY, CEICKOM XO3SIMCTBE M Ha TPOU3BO/ICTBE,
pelIeHusl TPaKTUYECKUX 3aJ1a4 B IOBCEAHEBHOM KM3HU, IPEAYIPEXKICHUS SIBICHUH, HAHOCSILINX BPE 30POBBIO UEIOBEKA U OKPY’KaIOIIEH cpee.

* chopMHpOBaTH 3HAHKE OCHOBHBIX MOHATHIA U 3aKOHOB XUMUU;

* BOCIIUTHIBATh OOIICUETIOBEYECKYIO KYIbTYPY;

*  YYUTh HAOIIOJATh, IPUMEHSITH MOJYUCHHbBIC 3HAHUS Ha MPAKTHKE.

MecTo y4eOHOro npeamMera B y4eOHOM ILIaHe

B cootBerctBum ¢ yueOHbIM mmanoM 'BOY nuneit Ne 445 na 2023/2024 yueOHblii roJ1 Ha U3ydeHue npeamera «Xumus» B 9 kimacce orogutces 102 vaca
B rof (3 Jaca B HEJIETIO).

IInanupyemble pe3y/JbTaThl 0OCBOCHHS Y4eOHOI0 MpeaMeTa
JINYHOCTHBIMM pe3y/IbTaTaMM U3yUeHUs npeameTa « XUMUs» B 9 Kiacce SBISIOTCS CIEAYIOIINe YMEHUS:
*  0OCO3HaBaTh €IMHCTBO U LEJIOCTHOCTh OKPYKAIOIIET0 MUPa, BO3MOXHOCTH €r0 1103 HaBAEMOCTH U 00BSICHUMOCTH Ha OCHOBE JIOCTH)KEHUN HAYKH;
* TOCTENEHHO BHICTPaMBaTh COOCTBEHHOE 11€JI0CTHOE MUPOBO33pPEHUE: OCO3HABATh MOTPEOHOCTh M TOTOBHOCTH K caMO0OPa30BaHHUIO, B TOM YHCIIE H B PAMKax
CaMOCTOATENIBHON JEATEIbHOCTH BHE ILIKOJIBI;
*  OILIGHUBATh KU3HEHHBIE CUTYAIMH C TOUKH 3peHUs 0€301macHOro o0pasa *HU3HU U COXPAaHEHHUS 3/10pOBbS;
*  OLICHMBATb DKOJIOTUYECKUN PUCK B3AUMOOTHOILIEHUN YEJIOBEKA U IIPUPOJIBI.
* (hopmMHpOBaATH KOJOTUUECKOE MBILUICHUE: YMEHHE OL[EHUBATh CBOIO JEATEIILHOCTh U MMOCTYIKU APYTUX JIFOJIEH C TOUKH 3PEHUS COXPaHEHUsI OKpY KaroIen
CpeIbl - TapaHTa JKU3HU U 0JIaroToTyuurs Jro1el Ha 3emiie.
MeTtanpeaMeTHBIMM pe3yJIbTaTaMU U3y4eHUs Kypca «XUMHsI» SBIsSETCS POPMUPOBAHUE YHUBEPCAIbHBIX yueOHbIX neicTBuil (YVY ).
Pezynamuenvie YY/I:



VYyanuiicss HayduTCs:

* CaMOCTOSITEILHO OOHAPYKUBATh U (POPMYITHPOBATH YUeOHYIO POOIEMy, ONPEENATh 1elb Y4eOHO 1eTeIbHOCTH;

* BBIJIBUTaTh BEPCUM PELICHUS TPOOJIEMbI, 0CO3HABaTh KOHEUHBIN PE3yJIbTaT, BHIOUPATh U3 MPEUIOKEHHBIX U UCKATh CAMOCTOSITEIILHO CPEICTBA JOCTHKEHUS
LENH;

* COCTaBJIATH (MHAMBUIYAJILHO WU B TPYIIIE) IJIaH PEeLUICHUS MPOOIEMBL;

* paboTas 1o I1aHy, CBepsATh CBOM JICHCTBUS C LIEBIO U, P HEOOXOAUMOCTH, UCIIPABIIATH OIINOKH CaMOCTOSITENILHO;

* B JIMAJIOT€ C YYUTEJIEM COBEPIICHCTBOBATH CAMOCTOSITEIHHO BEIPAOOTAHHBIC KPUTEPUH OLICHKH.

Ilo3naseamenvnwvie YY/I:

VYyammiics HayduTcs:

* aHAJIM3UPOBATh, CPABHUBATH, KJIACCH(PUIIMPOBATH U 000011aTh (DAKTHI U SIBICHHUS.

* BBISIBJISITh IIPUUMHBI U CJIECTBUS POCTHIX SIBJICHUN;

* OCYIIECTBJIATH CPAaBHEHHE, KIIACCU(PUKALINIO, CAMOCTOSITENILHO BHIOMpPAas OCHOBAHUS U KPUTEPUU JIJIs1 YKa3aHHBIX JIOTHYECKUX OMepaluii;

* CTPOUTH JIOTHYECKOE PACCYK/ICHHUE, BKIIIOYAIOLIEE YCTAHOBICHUE TPUYMHHO-CIIEICTBEHHBIX CBS3EH;

* CO3/1aBaTh CXEMaTUYECKHE MOJIETHU C BBIJCIIEHUEM CYIIIECTBEHHBIX XapaKTEPUCTUK O0BEKTA;

* COCTaBIIATH TE3UCHI, PA3IMYHBIE BUJIBI IIJIAHOB (IIPOCTHIX, CJIOKHBIX U T.I1.);

* mpeoOpa3oBbIBaTh HHPOPMAIUIO U3 OJTHOTO BUAA B PYroH (Tabiuily B TEKCT U IIp.);

* YMETb ONPEJEISITh BO3MOXHbIE HCTOUHUKN HEOOXOIUMBIX CBEIEHUH, MPOU3BOIUTH OUCK MH(POPMALIMH, aHAITU3UPOBATh U OLICHUBATh €€ JOCTOBEPHOCTb.

Kommynuxamuenwvie YY/[:

VYyammiics HaydnuTcs:

CaMOCTOSITEJIbHO OPTaHU30BBIBATh YU€OHOE B3aMOAECHCTBHUE B TPYIIE (ONpeneNsaTh O0IIne e, PaCIpeaesaTh PO, J0rOBapUBaTHCS APYT C APYTOM U T.[1.).

IIpenmeTHbIe pe3yabTaThl
3uanue:

* XMMUYECKON CUMBOJIMKH: 3HAKOB XUMHUYECKUX JIEMEHTOB, (POPMYJI XUMHUYECKUX BEIECTB, YPABHEHUN XUMHUUECKUX PEAKIINH;

* BOKHEHIINX XUMUYECKUX MMOHATHI: BEIIECTBO, XUMUUECKUI 3JIEMEHT, aTOM, MOJIEKYJIa, OTHOCUTEIbHbBIE aTOMHAs U MOJIEKYJISIpHAsi MacChl, HOH, KaTHOH,
aHUOH, XUMUYECKas CBS3b, AEKTPOOTPUIATETbHOCTh, BAJIGHTHOCTb, CTENIEHb OKHUCIIEHHSI, MOJIb, MOJISIpHAsl Macca, MOJISIPHBIN 00BbEM, pacTBOPHI,
ANEKTPOJIUTHI U HEAJIEKTPOJIUTHIL, JJIEKTPOIUTHYECKAs TUCCOLMAIINS, OKUCIUTENh U BOCCTAHOBUTENb, OKUCICHUE U BOCCTAHOBJIEHHE, TETIIOBOU 3 (PeKT
peaxkiuu, OCHOBHBIE THIIbl PEaKIMi B HEOpraHMYEeCKON XUMUU;

* GOpMYITHPOBOK OCHOBHBIX 3aKOHOB ¥ TEOPHI XUMHH: aTOMHO-MOJIEKYJISIPHOTO YUEHHUsI; 3aKOHOB COXPAaHEHHs MacChl BEIIECTB, TOCTOSIHCTBA COCTABA BEIIECTB,
ABorazpo; [lepuoguueckoro 3akona JI. 1. MenneneeBa; Teopun CTpOEHUS aTOMa M YYEHHsI O CTPOCHHMH BELLECTBA; TEOPUH HIEKTPOIIUTUIECKO N
JUCCOLMAIMHN U YYEHUSI O XUMUYECKON PEaKINH.

Ymenue:



* Ha3bIBaTh XUMUYECKUE DJICMEHTHI;

* Ha3bIBaTh COCAMHEHUS U3YYEHHBIX KJIaCCOB HEOPTaHMUECKUX BEIIECTB;

* HA3bIBaTh OPTaHUYECKUE BEIIECTBA MO UX (hopMysie: MeTaH, 3TaH, STUICH, alleTHJICH, METaHOJI, TIMLEPHH, YKCYCHAasl KUCIIOTA, TIF0K03a, Caxapo3a;

* 00BSCHATH (PU3NYECKUN CMBICI aTOMHOTO (TTOPSKOBOT0) HOMEpa XMMHUYECKOTO JIEMEHTa, HOMEPOB IpynIibl U niepuona B [lepuoanueckoit cucreme [1.1.
MenpeneeBa, K KOTOPbIM 3JIEMEHT IPUHAJICHKUT;

* 00BACHATH 3aKOHOMEPHOCTH U3MEHEHUS CTPOCHHsI aTOMOB, CBOMCTB 3JIEMEHTOB B IIPeeIaX MaJIbIX MEPHOJOB U A IpYIII, a TAK)Ke CBOWCTB 00pa3yeMbIX MU
BBICIIMX OKCHJIOB U THAPOKCH]IOB;

* OOBSICHATBH CYLIHOCTb IIpOLECcCa HIIEKTPOIUTHUECKON TUCCOLMALIMY U PEAKLIMH HOHHOI'O OOMEHa;

* XapaKTepu30BaTh XMMUYECKHE 3JIEMEHTHI (OT BOJIOPOJIa J10 KaJIbI[Msl) HA OCHOBE UX MosioxkeHus B [lepuoanueckoil cucreme xumMuyeckux snemenTon J[. M.
MenpeneeBa 1 0COOEHHOCTEN CTPOEHUS UX aTOMOB;

* XapaKTepu30BaTh B3aUMOCBSI3b MEX/1Y COCTaBOM, CTPOCHHEM M CBOICTBAMU HEOPTaHUYECKHUX BEILECTB;

* XapaKTepU30BaTh XHMUYECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPTAaHMYECKUX BEUIECTB (OKCHIOB, KUCIOT, OCHOBAHUH, aM(OTEPHBIX COCAMHEHUN U COJICH).

* OIPEJENSTh COCTAB BEILIECTB IO UX opMyJIaMm;

* OIPEIENATh BAJICHTHOCTD U CTEIIEHb OKMCIIEHUS JIEMEHTOB B COEIMHEHNUU;

* OIPEIENSITh BUJIbl XUMUYECKON CBSA3H B COCIMHEHUSX;

* ONPEAETATh TUMBI KPUCTAJUIMYECKUX PEIIETOK TBEP/IbIX BEILECTB;

* OIPENENATh NPUHAIIEKHOCTD BEILIECTB K ONPEACIEHHOMY KJIacCy COEIUHEHMI;

* ONPEETATh TUIBI XUMHUUECKUX PEAKIIM;

* ONpEEATh BO3MOXKHOCTh MMPOTEKAHHsI peaKkIMii HOHHOTO OOMEHa;

* COCTaBJIATH CXEMBI CTPOEHMsI aTOMOB IepBbIX 20 anemenToB Ilepunognueckoit cucrems! .M. Menneneesa;

* COCTaBJIATH (DOPMYJIBI HEOPTAaHUYECKUX COETMHEHUN N3YUYEHHBIX KJIAcCOB;

* COCTaBJIATh YPAaBHEHUSI XUMHUECKUX PEAKIINH.

* Oe3omacHoO o0palaThCsi ¢ XUMUYECKOU MOCYA0N U 1abopaTOPHBIM 000PYAOBAHUEM;

* IPOBOJUTH XUMUYECKHI KCIIEPUMEHT, MTOATBEPKIAIOIIUN XUMUYECKUE CBOWCTBA N3YYEHHBIX KJIACCOB HEOPraHUYECKUX BEILIECTB;

* IPOBOJUTH XUMUYECKHI dKCIIEPUMEHT, TOATBEPKIAIOIIUN XUMUYECKUI COCTAaB HEOPTaHUYECKUX COEINHEHUM;

* IPOBOJIUTH XUMHUYECKHH IKCIIEPUMEHT IO MOTYYEHHIO, COOMPAHHIO U PACIIO3HABAHUIO T'a3000pa3HbIX BEIIECTB (KUCIOPOAa, BOJOPOa, YIIIEKUCIIOro rasa,
aMMHaKa);

* IPOBOJIUTH XUMHUYECKHUH SKCIIEPUMEHT IO ONPEEICHUIO XJIOPHUI-, CyNb(haT-, KapOOHAT-MOHOB U HOHA aMMOHHUS C IIOMOIIbIO KAUE€CTBEHHBIX PEaKIUil.

* BBIYHCIISATH MAaCCOBYIO JOJH0 XUMHUUYECKOTO 3JIEMEHTA 10 POpMYJie COeANHEHMUS,;

* BBIYHCIISATH MAaCCOBYIO JOJIIO BEIIECTBA B PACTBOPE;

* BBIYHMCJISITh MAaCCYy OCHOBHOTO BEIIIECTBA 110 U3BECTHOM MacCOBOM J10JI€ MPUMECEH;



* BBIYHCIISATHE O0BEMHYIO JIOJIO0 KOMIIOHEHTA I'a30BOM CMECH;

* BBIYHCIISATH KOJIMYECTBO BELIECTBa, 00bEMa MIIM MacChl BELIECTBA 10 KOJIMYECTBY BelIeCTBa, 00bEMY I Macce PeareHTOB, WM IPOAYKTOB PEaKIIHH.

* HCII0JIb30BATh IPHUOOPETEHHBIC 3HAHUS U YMEHUS B IPAKTHUECKOH E€ATEIbHOCTH U MIOBCEAHEBHON KU3HU.

B pe3ysabTare u3yueHuss XuMHU HA NPOPUIHLHOM YPOBHE YUAIIHIiCH HAYYHTCS:

* OIIUCBIBATH CBOMCTBA TBEPABIX, KUJKUX, TA3000pa3HBIX BEIIECTB, BBIJCISS UX CYIICCTBCHHBIE MPU3HAKHY;

* XapaKTEepU30BaTh BEIIECTBA 10 COCTaBYy, CTPOCHUIO U CBOMCTBAM, YCTaHABIMBATH MPUYMHHO-CIIC/ICTBEHHBIC CBSI3U MEXAY JAHHBIMU XapaKTePUCTUKAMU
BELIECTBA;

* PacKpbIBaTh CMBICT OCHOBHBIX XUMUYECKUX MOHATHH «aTOM», «MOJIEKYJIa», «(XUMUYECKUHN IIEMEHT, «IIPOCTOE BEIIECTBOY», «CI0KHOE BEIIECTBOY,
«BaJIEHTHOCTBY, UCIOJIB3YS 3HAKOBYIO CUCTEMY XHMHH;

* 1300paXkaTh COCTaB MPOCTEHUIIUX BEIIECTB C MOMOIIBI0 XUMHUYECKHX (POPMYIT U CYITHOCTh XMMHUYECKUX PEaKLUN C TOMOIIBIO XUMUYECKHX YPaBHEHUH ;

* BBIYUCIISITH OTHOCUTEIBHYIO MOJICKYJIIPHYIO U MOJISIPHYIO MAacChl BEIIIECTB, & TAK)KE MAaCCOBYIO JIOJIF0 XUMHYECKOTO 3JIEMEHTA B COSAMHEHUSX IS OIICHKH UX
MPAKTUYECKOWN 3HAYMMOCTH;

* CPaBHHMBATh 10 COCTABY OKCHU/IbI, OCHOBAHUS, KHUCIOTHI, COJIU;

* KJIaCCU(UIIMPOBATH OKCHUJIBI 1 OCHOBAHHMSI 110 CBOWCTBAM, KUCJIOTBI U COJIU IO COCTABY;

* OIIUCBIBATh COCTaB, CBOICTBA U 3HAYEHUE (B MPUPOJIE U MPAKTHUECKOHN eATeIbHOCTH YeJI0BEKa) MPOCTHIX BEIIECTB — KUCIOPOIa U BOAOPO/IA;

* TaBaTh CPABHUTEIBHYIO XapaKTEPUCTUKY XUMUYECKHUX DJIEMEHTOB M BAKHEHIIINX COSIMHEHH €CTECTBEHHBIX CEMEHUCTB MIETOUYHBIX METAIIJIOB U TaJOr€HOB;

* NI0JIB30BAThCS TAOOPATOPHBIM 000PYIOBaHHUEM M XUMUYECKON TTOCYI0M;

* IPOBOJUTH HECTIOKHBIE XUMHUECKHE OTBITHI U HAOMIOEHUS 32 N3MEHEHUSIMHU CBOWCTB BEIIECTB B MPOIIECCe UX MPEBPAIlIEHUH; COOMIOAATh MTPaBIia TEXHUKU
0€30MacHOCTH MPHU MPOBEACHUN HAOIIOCHHUIA U OTIBITOB;

* pa3nU4aTh SKCIEPUMEHTAILHO KUCIOTHI M MIEI0YH, TTOJIB3YSICh HHAMKATOPAMU; OCO3HABATh HEOOXOAMMOCTh COOJTI0IEeHUSI Mep 0€30MaCHOCTH MPU 00paleHun
C KUCJIOTaMH U LIEJI0YaMHU.

[Ipeobnanaromieit (opMoit KOHTPOJISI BRICTYIAIOT MUCHbMEHHBIN, (CAaMOCTOSITENIbHBIE U KOHTPOJIbHBIE PabOThI) U YCTHBIM ornpoc (cobecenoBanue).

Y4yeOHO-TEeMAaTHUYECKUH ILJIAH

Ne Ha3sBanue TemMbl Teopus | IIpakTuka
n/n Bcero yacos
1 [ToBTOpEHKHE OCHOBHBIX BOIIPOCOB Kypca 8 Kjacca U BBEJICHHE B Kypc 9 6 5 8
KJjlacca
2 |Metamisl 15 8 23
3 [[paktukym Ne 1 «CBoiicTBa METaJIIOB M UX COEIUHEHHI» 4 4




4  |Hemeramibl 20 14 34
5 [[Ipaktukym Ne 2 «CBolCTBa HEMETAJUIOB U MX COEIMHEHUI» 4 4
6 |Oprannyeckue CoOeaMHEHUS 10 7 17
7 |0600611eHMe 3HAaHHH IO XMMUU 32 KypC OCHOBHOM IIKOJIBI M PE3epPBHBIC YaChI 12 12
51 o1 102
Hroro
W3 HUX: 8
JlaGopaTopHbIx pabot KoHTponpHBIX paboT 5

COJAEP)KAHUE YYEBHOI'O ITPEJIMETA

IToBTOpPEHNE OCHOBHBIX BONIPOCOB Kypca 8 Ki1acca M BBeleHHe B Kypc 9 kiacca (8 1) XapakTepucTKa 3J1€MEHTa 0 €ro MOJI0XKEHUIO B IIEPUOJHUECKON
cucreMe xumuueckux aemeHToB J1. . MenneneeBa. CBolicTBa OKCUIOB, KUCIIOT, OCHOBAHUMN U COJIEW B CBETE TEOPHUM JIEKTPOIUTHYECKON TUCCOLMALIUN U
IIPOLIECCOB OKHUCIICHUSA-BOCCTAHOBIICHUS. | 'eHETHUECKHE PAABI METAIUIA U HEMETAILIA.

[TonsTre 0 mepexoHbIX deMeHTax. AMPOTEpHOCTh. [ eHeTHUeCcKuid psiji MEPEXOIHOTO 3JIEMEHTA.

[Iepnonnueckuil 3aKOH U IIEpUOANYECKAs CUCTEMA XUMUYECKUX 311eMeHTOB /1. 1. MeHieneeBa B cBeTe y4eHUs O CTpOCHUH aTtoMa. VX 3HaueHue.
Jlabopamopuuiit oneim. 1. [lonyyenue ruipokcuia IMHKA U UCCIIEOBAHUE €TI0 CBOMCTB.

Tema 1. Metaisl (23 4)

[TonoxeHne METaJIJIOB B IEPUOAMYECKOM cUcTeMe XUMUUeCKUX 1eMeHToB J[. M. MenneneeBa. Merammndeckas KpUCTAJUIMUECKAsl PEIIETKA U METaJIInYecKas
XUMu4eckas cBa3b. O0mue ¢uszndyeckue cBoiictBa MeTayuioB. CrulaBbl, UX CBOWCTBA M 3Hau€HHE. XMMHUECKHE CBOMCTBA METAJJIOB KaK BOCCTAHOBUTENEH.
DNEeKTPOXUMHUYECKUH DSl HANPsHKEHUH METaIOB M €ro HCIHOJb30BaHME Ul XapaKTEPUCTUKM XUMHUYECKUX CBOMCTB KOHKPETHBIX MeTauioB. CriocoObl
MOJIyYEHUSI METAJJIOB: MUPO-, TUJPO- U 3eKTpoMeTauTyprusi. Koppo3us MetamioB u criocoObl 00pbObI ¢ HEH.

OO6m1ast xapakTepUCTHKA IIETOYHBIX METaI0B. MeTtauibl B ipupoje. Oomue crnocoOsl ux nonydeHus. Ctpoenne atomoB. Lllemodnpie MeTallIbl — MPOCTHIE
BELIECTBA, UX (PU3MUECKHUE U XUMHUYECKHE CBOMCTBA. BaxxHeine coelnHeHus HIeI0YHbIX METaNIOB — OKCH/Ibl, TUAPOKCHUIBI U CONU (XJIOpUAbI, KapOOHATHI,
cyib(aThl, HUTPAThI), UX CBOICTBA U MPUMEHEHNE B HApOAHOM Xo3siiicTBe. Kanuiineie ynoOpeHus.

OO1m1ast xapakTepUCTHKA 3JIEMEHTOB IMlaBHOU noarpymnnsl II rpynmnel. CTpoenue atroMmoB. L{enouno3emMenbHbIE METaIbl — MPOCThIE BEIIECTBA, UX (PU3NUECKUE
U XMMHYECKHe CBOWCTBa. BakHeillne cOeIUMHEHHUS IIEIOYHO3EMETbHBIX METAIJIOB — OKCHJbI, TUAPOKCHIBI M COJH (XJIOpUIbI, KapOOHATHI, HUTPATHI,
cynbdatel u pochatsl), UX CBOMCTBA U IPUMEHEHHE B HAPOIHOM XO3SHCTBE.

Amromunauii. CTpoeHue aroma, pU3MUecKue U XMMUYECKHe CBOMCTBA MPOCTOro BemecTBa. COeTMHEHNs alIOMUHHUS — OKCHJ M THUIPOKCHUJ, UX aM(pOTEPHBIH
xapakrep. Baxneimue conu anromunus. [I[puMeHeHne aTtoMUHNS U €r0 COCTMHEHHN.

Kenezo. Ctpoenue atroma, GU3NIECKUE U XUMUUECKHE CBOWCTBA ITPOCTOTO BENIECTBA. | €eHETUUECKHE PSIBI Fe?* u Fe**. KauecrBeHHbIe peaKkuuu Ha Fe?* u Fe*.
Baxwnerime conu xene3za. 3HaUCHUE KeJe3a, €ro COeAMHEHUI U CIIJIABOB B IPUPOJIE U HAPOJHOM XO3SMCTBE.

JdemoncTpanuu. OOpasibl MIETOYHBIX M MIEIOYHO3EMEIbHBIX MeTauioB. OOpa3ibl ciuiaBoB. B3amMopeicTBue HATpus, JUTHS W KaJbIHUs C BOJIOM.



B3anMozeiicTBre HaTpust U Mardus ¢ KuciaopoaoM. BzanmopeiicTeue metamioB ¢ HeMetauiamu. [lomydenne rugpokcuos xenesa (1) u (IID).
JlaGopaTopHble onbIThl. 2. O3HaKOMJICHHE C OOpa3laMu MeTauioB. 3. B3ammonaelcTBUE METAJIOB C pacTBOpaMH KHUCIOT U cojiei. 4. O3HaKOMIICHHE C
oOpa3uamMu NMPUPOAHBIX COCTUHEHUI: a) HAaTpus; O) KalblUs; B) aJlOMUHUS; T) skenes3a. 5. [lomydyeHue ruapokcuga amOMUHUS M €0 B3aUMOJEUCTBUE C
pacTBOpaMH KHCIIOT | wienoueit. 6. KauecTBeHHbIe peaxiuy Ha nous! Fe" 1 Fe*,

Konumponsnote pavomor Ne 1-2. 1) ll]enodynHble U METO0YHO3EMEIbHBIC METAIUTBL. 2) ATIOMUHUN H JKeJe30.

Tema 2. [Ipaktukym Ne 1. CBoiicTBa MeTaJUIOB M UX coeMHeHUil (4 1)

Ocy1ecTBiIeHHE EMOYKH XMMUYECKHUX IpeBpallieHnit MetamioB. 2. [ToayueHnue u cBOWCTBa COEIMHEHUI METAILIOB. 3. PerieHue skcnepruMeHTalIbHbIX 33/1a4 Ha
pacro3HaBaHUE U MOJyYECHHUE BEILIECTB.

Tema 3. Hemerasibl (34 1)

OO01as xapakKTepuCTHKa HEMETAIJIOB: TOJI0KeHue B nepuoaundeckoii cucreme Jl. V1. MenneneeBa, 0COOEHHOCTH CTPOEHUSI aTOMOB, 3JIEKTPOOTPUIIATEILHOCTD
KaK Mepa «HEMETAINIMYHOCTH», PAJ AJIEKTPOOTpHLaTeIbHOCTU. Kpucramimueckoe cTpoeHue HEMETaNIOB — IMPOCTBIX BELECTB. AsutoTponus. duznyeckue
cBoiicTBa HeMeTa10B. OTHOCUTENBHOCTD MOHATHH «METAIL», «HEMETAILID».

Bognopoa. Ilonoxenue B nepuoanyeckoil cucteme xumudeckux anemeHToB . Y. MenneneeBa. CtpoeHue atoma 1 MojeKyJibl. @U3NYECKUE U XUMUUECKUE
CBOICTBa BOAOPO/a, €T0 MOIYYEHHUE U IIPUMEHEHUE.

OOmast xapakrepuctuka rajgoreHoB. CtpoeHune aromoB. IIpocTeie BemecTBa, WX (U3NYECKHE W XMMUYECKHE CBOCTBa. OCHOBHBIC COCTUHEHHS TaJIOTCHOB
(ranoreHoBOAOPO/IBI U TaJOTeHU IbI), UX cBoiicTBa. KauecTBeHHas peakuus Ha xjopua-uoH. Kparkue cBenenus o xyuope, Opome, ¢prope u oze. [lpumenenue
raJIor€HOB U UX COEIUHEHHUI B HAPOIHOM XO3SMCTBE.

Cepa. CtpoeHue aroma, ajulOTpOIUs, CBOWCTBA U MpHUMeHeHHue pomoOuueckoi cepbl. Oxcunbl cepsl (IV) u (VI), ux nmomyudenue, cBoiicTBa U MpUMEHEHHE.
CepoBojiopoiHast U cepHUCTast KUCIOThl. CepHasi KMCIIOTa U €€ COJIM, UX PUMEHEHUE B HapOoAHOM Xo3siiicTBe. KauecTBeHHas peakuus Ha Cyab(haT-HoH.

A3sot. CTpoeHue aroma 1 MOJIEKYJIbI, CBOMCTBA MPOCTOrO BEIIeCTBa. AMMUAK, CTPOCHHE, CBOMCTBA, IIOJy4yeHUE U TpuMeHeHne. Collu aMMOHUS, UX CBOMCTBA U
npumenenue. Oxcuabl azotra (II) m (IV). AsornHas kucnora, ee cBoiicTBa M npuMeHeHue. Hurtparbl M HUTpUTHI, HpobiieMa HX COJEpKaHUS B
CEJIbCKOXO03SIICTBEHHON NPOAYKIIUU. A30THBIE YJOOpEHMUSL.

®docdop. Ctpoenue aroma, aIOTpONuUs, CBoOMcTBa Oermoro u kpacHoro docdopa, ux npumeHenue. OCHOBHbIe coeAuHeHUs: okcua ¢ocdopa (V),
oprodochopras kucnota u pocharsl. DochopHbie ynoOpeHus.

Yrnepon. CtpoeHne aToMa, aluIOTPOIUs, CBOWCTBA aJlIOTPONHBIX Moaudukanmii, npumenenue. Oxcunabl yraepoaa (1) u (IV), ux cBoiicTBa U MpUMEHEHHE.
KauecTBeHHast peakius Ha yriaeKuciubii ra3. KapOoHaTsl: KanblUT, COMa, MOTAIll, UX 3HAYCHHE B MPUPOJAC M KU3HHU deloBeka. KauecTBeHHas! peakius Ha
KapOOHAT-MOH.

Kpemuuii. CTpoenue aroma, KpUCTaJUIMYECKHH KpeMHUH, ero cBoicTBa U npumeHenue. Okenp kpemuus (IV), ero npuponansie pa3HOBUAHOCTU. CHIMKATBHIL.
3HaueHue COeAMHEHUI KpeMHUS B )KMBOW U HEKMBOH npupoje. [loHaTue o CUIMKaTHON MPOMBIIUIEHHOCTH.

Jemoncmpayuu. O0pa3ipl raJoreHoB — MPOCTHIX BELIECTB. B3anMoelicTBHE rajloreHOB ¢ HaTpueM, allloMUHHEM. BoiTecHeHHe XxiopoM Opoma min Hona u3



pPacTBOPOB UX COJICH.

BiaumopeiicTBue cepsl ¢ MeTalIIaMH, BOAOPOJIOM U KHCIOPOJIOM.

B3anMopeiicTBre KOHLIEHTPUPOBAHHOM a30THOM KHCIIOTBI C MEJBIO.

[Tornomenue yriem pacTBOPEHHBIX BEIIECTB WJIM ra3oB. BoccraHoBineHue Meam u3 ee okcuja yriem. OOpasilbl NPUPOIHBIX COSAWHEHHH XJIOpa, CEphl,
docdopa, yrnepona, kpemuusi. OOpasiubl BaKHEHIINX U1 HAPOJHOTO X03sMCTBA Cyab(paToB, HUTPATOB, KapOOHATOB, GocaToB. OOpasIbl CTEKIIA, KEPAMHKH,
LIEMEHTA.

Jlabopamopnusie onvimot. 7. KauecTBeHHas peaknus Ha XJopua-uoH. 8. KadecTBeHHas peakius Ha cynbdar-uoH. 9. PacnoznaBanue coneit ammonus. 10.
[Tonyyenue yriaekucioro ra3a u ero pacnosHaBanue. 11. KauecrBenHas peakuus Ha kapOoHaT-uoH. 12. O3HaKOMIIEHHE C TPUPOAHBIMH CHIIMKaTamu. 13.
O3HakOMJICHHE C TPOAYKIIMEH CUITMKATHON IPOMBIIUIEHHOCTH.

Konmponsnsie padomut Ne 3-4. 3) Bonopo, ranorensl 1 xanbkoreHsl. 4) A3oT, pocdop, yriepon u KpeMHHUIA.

Tema 4. [IpakTukym Ne 2. CpoiicTBa HeMeTAJJIOB U MX COeAUHEHM (4 1)

Pemenue sxcniepuMenTanbHbIX 3a1a4 o teMe «lloarpymnmna kucimopoaay. 5. Penienue skcnepuMeHTanbHbIX 3a/1a4 1o TeMe «lloarpyniel a3ota u yriepoaa». 6.
[Tonyuenue, cobupanue U pacrio3HaBaHUE ra3oB.

Tema 5. Opranuveckue coequnenust (17 4)

BemecTBa opranndeckue U HEOpraHMIEeCKHe, OTHOCUTEILHOCTD MMOHATHS «OPTaHHYECKUE BEIIeCTBaY. [I[pUIrHBI MHOT0OOpa3wsi OPraHuIeCKUX COCAMHCHUN.
XUMHYECKOE CTPOCHHE OPTaHUYECKUX COCTUHEHUN. MOJIEKYIIpHBIE U CTPYKTYpPHBIE (hOPMYIIbI OPTAHNYECKUX BEIIECTB.

MertaH u 3TaH: cTpoeHue Mosiekyll. ['openue MeTana u sTana. JleruapupoBanue staHa. [[pumenenue merana.

XUMHYECKOE CTPOCHHE MOJIEKYJbl 3TUjeHa. J[BolHas cBsa3b. B3aumopeiicTBue sTuieHa ¢ Bojoil. Peakuuu nonumepusanuu stuiieHa. [lonuatunen u ero
3HauYEHHUE.

[ToHsiTHE O MpeeabHBIX OJHOATOMHBIX CIIUPTaX HA MPUMEpax METAHOJa U 3TaHoJa. TpexaTOMHBIN CIUPT — IIIULEPUH.

[TonsTre 06 anpaeruAax Ha MpUMEpPe YKCYCHOTO anbaeruaa. OKUCIIeHne allbJIeTu/1a B KUCIIOTY.

OnHOOCHOBHBIE NpeiebHbIE KAPOOHOBBIE KUCIOTHI HAa IPUMEpPE YKCYCHOM KucioThl. Ee cBoiicTBa 1 npuMeHeHue. CTeapuHOBasi KUCJIOTa KaK IPeICTaBUTElb
KUPHBIX KapOOHOBBIX KUCIIOT.

Peaxiuu sTepudukanmu u MOHATHE O CIOKHBIX dhupax. Kupbl Kak clokHBIC 3QUPHI TIUIEPUHA U KUPHBIX KUCIIOT.

[TonsTre 06 aMuHOKMCIOTaX. Peakiny nmomukoHAeHCAMU. benku, ux cTpoeHue u 6uonorudeckast poib.

[Tonstue 06 yriaeBonax. ['moko3a, ee cBoiicTBa u 3HaueHUe. Kpaxmai u 1emirono3a (B CpaBHEHUH ), IX OMOJIOTHYECKast POJIb.

Jemoncmpayuu. Monenu MOJIEKyJ METaHa U IPYTUX YTIIEBOJAOPOA0B. B3aumoeiicTBre 3TuneHa ¢ OpoMHOI BOAOK U pacTBOPOM IEpMaHTaHATa KalHsl.
OO0pasupl 3TaHoNa U TIUIepruHa. KauecTBeHHas: peakilis Ha MHOTOATOMHBIE CIUPTHL. [lonydeHne yKeycHO-3THIOBOTO d(upa. OMBUICHHE XKHpa.
BsaumopeiicTBue riroko3bl ¢ aMMHUAYHBIM pacTBOPOM okcHa cepedpa. KauecTBeHHas peakuus Ha Kpaxmadi. [loka3zaTenbcTBO HAIMYMS (PYHKIIMOH aJIbHBIX
TPy B pacCTBOPaX aMUHOKHUCIIOT. ['opeHue 0eiaKkoB (epcTy Wi NTUYbKUX NepbeB). LIBeTHbIE peakiiy OenKoB.



Jlabopamopusie onvimet. 14. I3rotoBiieHne Mojeeil MOJIEKY yriaeBoopoaoB. 15. CpoiicTBa riuuepuHa. 16. BzauMoaelicTBue ritoKo3bl C THAPOKCUIOM
Mmenu (I1) 6e3 HarpeBaHust U Ipu HarpeBanuu. 17. BzaumoaeicTBue Kpaxmana ¢ HOI0M.

Koumponvnasa paooma Ne 5. Opeanuueckue geujecmaa.

Tema 6. O6001meHHe 3HAHUI 10 XUMHHM 32 KYPC OCHOBHOI 1IKO0JIbI (9 1)

DU3NYECKUI CMBICI OPSIAKOBOIO HOMEPA 3JIEMEHTA B IEPUOIUYECKON CUCTEME XUMUYECKUX 31eMeHTOB [[. . MenaeneeBa, HOMEpOB IEPHUOJIAa U TPYIIIIBL.
3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB JIEMEHTOB M UX COCJIMHEHUI B IEPUOAaX U TPYyIMIaxX B CBETE MPEICTABICHUN O CTPOCHUH aTOMOB AJIEMEHTOB. 3HAUCHUE
MEePUOINYECKOTr0 3aKOHA.

Tunel XUMHYECKHUX CBSI3€M M TUIBI KPUCTAIIMYECKUX PEIIeTOK. B3anMOCBsA3b CTPOCHUS U CBOWCTB BEIIECTB.

Knaccudukanus XuMHUeCKUX peaklii Mo pa3INYHbIM MPU3HAKaM (YHCIIO U COCTAB PEarupyromux U 00pa3yroInXcs BEIIECTB; TeII0BON AP heKT;
UCIOJIb30BaHUE KaTalnu3aTopa; HalpaBiIeHUEe; N3MEHEHUE CTeTIeHEe OKUCIICHHS aTOMOB).

[IpocTeie u crioxHBIE BelecTBa. MeTauibl 1 HeMeTalbl. [ eHeTHueckue psaapl MeTauia, HeMeTaia v nepexoqHoro meramia. Okcuabl (OCHOBHBIE, aMpOTepHBIE
Y KHUCJIOTHBIC), TUPOKCUIBI (OCHOBaHUS, aM(DOTEpHBIE TUAPOKCUIBI U KUCIIOTHI) ¥ COJIHM: COCTaB, KiIacCU(UKAIHSI U O0IE XUMUIECKHE CBOMCTBA B CBETE
TEOPHUH JIEKTPOTUTHUECKON TUCCOIMAIIMN U TIPEICTABICHUM O TIPOLIECCaX OKUCICHUS-BOCCTAHOBIICHUSI.

Pe3zepe — 3 uaca

Mertoanueckoe odecneyeHue
O.C. I'abpuensn, H.H. PynoB «Xumus 9 knace. XuMH4YecKHii SKCIEpUMEHT B IIKosIey», - M.: JIpoda, 2015
O.C. TI'abpuensn, H.I1. BockoOoitHrkoBa «XuMus B TeCTax, 3a/1a4yax, ynpaxHeHusx. 8-9 kinaccel». - M.: JIpoda, 2016
O.C. I'abpuensy, A.B. SmykoBa «Xumus. 8-9 kiaccsl.» - Metoguueckoe nocodue. - M.: Ipoda, 2015
O.C. TI'abpuenss u ap. «Xumus 9 kinacc. KonTponbHble 1 mpoBepouHbie padboThl». - M.: [Ipoda, 2015
O.C. I'abpuensn, U.T'. OctpoymoB «Xumus. 9 knace». Knura ans yuurens. Meronndeckoe nocodue. - M.: JIpoda, 2017
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