AHHOTanus K padoyeii nporpamme no xumuu (O0Q0)

Pabouas mporpamma mo mpeamery — «XuMus» Ui oOydaromuxcs  8-9 KiaccoB
COCTaBJICHA B COOTBETCTBHHU CO CJICAYIOIIMMU HOPMATUBHBIMU JOKYMEHTAMM:
- MepnepanpHblil 3ak0H «O0 oOpazoBanuu B Poccuiickoii @eneparum» ot 29.12.2012 r.

No 273-03 (c MOCJICIYIOIITUMU W3MEHEHUSAMHU u JIOTIOJTHEHUSIMH )
- @enepanbHbIi  TOCYJApCTBEHHBIM  00pa3oBaTeNbHBI  CTaHAApPT OCHOBHOIO  OOLIEro
obpazosanus (PI'OC O00);

- DenepanpHas pabodas MporpaMMa OCHOBHOTO OOIIEro oOpa3oBaHMs MO  XUMHHU
0a30BOT0 YpOBHS;

- OCHOBHas 0Opa3oBaTelIbHAs IIporpaMMa OCHOBHOTO o0mrero obpazosanus ®I'OC-2021
MBOY «COLI N9y, yrBepxkneHHas npukazom aupexropa MBOY «COLI Ne9y ot 31.08.2023r.

Y4eOHO-MeTOAMUECKU KOMIUIEKC pa3padbaThIBacTCs.
B xypce «XuMus» akTyaau3upyroTcs CICIYOMHNE ETH:

[Ipu u3ydeHnr XUMUHU TPOUCXOAUT (POPMHUPOBAHHUE 3HAHUIM OCHOB XMMUYECKON HAYKH Kak
00JacTl COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKON JESITETbHOCTH YelloOBEKa M KaK OJIHOTO
13 KOMIIOHEHTOB MHPOBOM KyJIbTypbl. 3ajada yueOHOTo IMpeaMeTa COCTOUT B (OPMHUPOBAHUU
CUCTEMbl XMMHYECKHX 3HaHUM — Ba)KHEHIMX (aKTOB, MOHSATHH, 3aKOHOB M TEOPETHUECKUX
MOJIOKEHUH, JOCTYMHBIX O0O00OIIEHHH MHPOBO33PEHUYECKOTO XapakTepa, S3bIka HayKH, B
IPUOOLIEHUN K HAyYHbIM METO/IaM MO3HaHUsI IPU U3YYEHUH BELIECTB U XUMUYECKUX PEAKLUi, B
(GOopMHUpPOBaHMM M pa3BUTHM [I03HABATEJIbHBIX YMEHMH M MX HIPUMEHEHHH B Y4eOHO-
MI03HABATENbHON U yueOHO-HMCCIEeI0BATENbCKON AEATEIBHOCTH, OCBOCHUU IpaBUi 0€3011acHOrO
oOpaleHHs ¢ BEIECTBAMHU B IOBCEAHEBHOM KU3HH.

IIpy u3ydeHUM XMMHMM Ha ypOBHE OCHOBHOIO OOILIEro oOpa3oBaHUS Ba)XXHOE 3HAYECHUE
puoOpeH TaKue e, Kak:

— (hopMupOBaHHE MHTEIJIEKTYaJbHO Pa3BUTOM JIMUHOCTH, TOTOBOM K caM00Opa30BaHHUIO,
COTPYIHUYECTBY, CAMOCTOSTEIBHOMY IPHHSATUIO pELIEHHWH, CHOCOOHOW ajanTHpoBaThes K
OBICTPO MEHSIOINUMCS YCIOBHSIM KHU3HH;

— HaIpaBJICHHOCTb OOyuYeHHMs Ha CUCTEMaTHYecKoe NpuoOlleHne oOyJaromuxes K
CaMOCTOSTEJIbHOW  IO3HABaTEJIbHOM  JEATENbHOCTH,  HAy4YHbIM  METOAAaM  IO3HAHMJ,
(opMUPYIOLIUM MOTHBALIMIO U PA3BUTHE CIIOCOOHOCTEH K XUMUH;

— obecrieyeHue YCIOBHMM, CIIOCOOCTBYIOIIMX MPUOOPETEHUI0 OOY4YaroIMMUCS OIbITa
pa3sHOOOpa3HON NEesATEeIbHOCTH, MO3HAHUS U CAMOIO3HAHMS, KIIIOUEBBIX HABBIKOB (KJIIOYEBBIX
KOMIIETEHII), MMEIOLINX YHUBEpPCAIbHOE 3HAYEHUE JUIs pa3IMYHbIX BUJOB JEATEIbHOCTH;

— (hopmupoBanue obmell GpyHKIMOHAIBHONW M €CTeCTBEHHO-HAYYHOM I'PaMOTHOCTH, B TOM
quciae YMEHUH OOBACHATh U OLICHHMBAThH SIBJICHUS OKPYXKAIOIIEr0 MHUpPA, WUCIOJIb3YS 3HAHUS U
ONBIT, TOJYyYEHHbIE MPH H3YYEHUH XHMHH, MPUMEHATh MX TMpPH pELIeHUH MpoliieM B
MOBCEHEBHOM JKU3HU ¥ TPYIOBOM JA€ATENLHOCTH,

— (hopmupoBaHue y 00y4aronMXCsl F'yMAaHUCTUYECKUX OTHOIICHUH, TOHUMaHUs [ICHHOCTH
XUMUYECKUX 3HAHUHM I BBIPAOOTKU SKOJIOTUYECKH LI€JIeCOO0pa3HOTr0 MOBEACHHS B OBITY U
TPYOOBOM NEATENBHOCTH B LEISAX COXPAHEHHUS! CBOETO 3J0POBbS M OKPY)KAIOWIEH MPUPOIHON
Cpenpl;



— pa3BUTHE MOTUBAIUU K 00y4EHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCITUTAHHUIO

Ha OCHOBE YCBOCHHS OOIEYETOBEYECKHX IIEHHOCTEH, NOTOBHOCTH K OCO3HAHHOMY BBIOOpY
poQHIIsS U HAPABICHHOCTH JalbHEHIIIEro oO0ydeHusl.

Pabovas mporpamma BKITIOYaeT TPH paszena:
1. Conepxanue yaeOHOTO Kypca
2. IlnaHupyemble peMETHBIE Pe3yabTaThl H3YUYEHHS YIeOHOTO Kypca.

K koHiy oOyuenus B 8 kijacce mpeiMeTHbIE Pe3ylbTaThl Ha 0a30BOM YPOBHE JOJDKHBI

oTpakaTh C(HOPMUPOBAHHOCTDH y O0yUAIOIIUXCS YMEHU:

PacKpbIBaTh CMBIC OCHOBHBIX XUMUYECKUX HMOHSITHUH: aTOM, MOJEKYJa, XUMHUECKUN
AJIEMEHT, [MPOCTOE BEIIECTBO, CJOXHOE BELIECTBO, CMeCh (OJHOpPOJIHAs U
HEOJHOPOJHAsI), BaJEHTHOCTb, OTHOCHUTEJIbHAas aTOMHas M MOJEKYJspHas Macca,
KOJIMYECTBO BELIECTBA, MOJb, MOJSpPHas Macca, MaccoBas [JOJs XUMHUYECKOTO
JJIEMEHTAa B COEIUHEHUH, MOJISIPHBIM OOBEM, OKCHJ, KHUCIOTa, OCHOBAHME, COJIb,
AJIEKTPOOTPHUILATENBHOCTD, CTENIEHb OKUCIICHUS, XUMUUECKasl peaKliys, KilacCupuKaus
peakiuii: peakiuu COeAMHEHUS, peaKuu pa3IoXKeHHs], PEaKIIMK1 3aMeIIeHUs], peaklun
oOMeHa, 9K30- U SHIAOTEPMHUECKUE PEaKnu, TEIUIOBOM APPEKT peakuu, 1apo aToMa,
JNIEKTPOHHBIA CJIOM aToMma, aToMHasi OpOWTa b, pajuyc aromMa, XUMHUYecKas CBS3b,
MOJISIpHAsl U HETOJISIpHAsi KOBAJEHTHAas CBS3b, MOHHAS CBS3b, MOH, KAaTUOH, aHUOH,
pacTBop, MaccoBas J0Jis BellecTBa (MPOIEHTHAsI KOHILIEHTPallKs) B paCTBOPE;
WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMMUYECKMX MOHATHM W NPUMEHATH 3TH
MOHATHUS NPU ONMCAHUY BEILIECTB U UX NPEBPALCHUH;

UCIOJb30BaTh XUMHYECKYIO CHUMBOJIMKY JJISI COCTaBJIE€HUS (OpMya BELIECTB H
YPaBHEHUH XUMUUYECKUX PEAKIIHI;

ONpeNeNiATh BAJEHTHOCTh ATOMOB 3JEMEHTOB B OMHAPHBIX COEAMHEHMSX, CTENEHb
OKHCIICHHMSI JIEMEHTOB B OMHApHBIX COEIUHEHUSX, NPHHAUICKHOCTh BEIIECTB K
ONpeNieNIEHHOMY KJlacCy COEIMHEHMH 10 (¢opMmynaM, BHJI XUMHUYECKOM CBS3U
(KoBaJIeHTHAsl M MOHHAs1) B HEOPraHUYECKUX COCTMHEHHUSAX;

packpeiBath cMmbica [lepuoandeckoro 3akona JI. M. MenzaeneeBa: 1eMOHCTPHPOBAThH
[IOHMMaHHUE IEePUOANYECKON 3aBUCHUMOCTH CBOMCTB XMMHYECKHMX 3JIEMEHTOB OT MX
noyioxkeHust B Ileproguueckoil cucTeMe, 3aKOHOB COXpPAHEHUS Macchl BEILECTB,
MIOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YY€HHs, 3aKOHa ABOTaJIpo;

ONMCBHIBATH M XapakTepu3oBaTh TabiauuHyo ¢opmy llepuonuueckoil cuctemsl
XUMUYECKUX 3JEMEHTOB: pasziMuaTh MOHATUS «IJIaBHas noArpynmna (A-rpynmna)» u
«mobounas noarpynna (b-rpynma)», Manble U OoiblIMe NEPHOAbI, COOTHOCHUTH
o0o03HaueHusl, KoTopele UMeroTcs B Tabauue «llepuonnyeckas cucremMa XUMHYECKUX
anemeHToB J[. Y. MenzeneeBa» ¢ YMCIOBBIMU XapaKTEpPUCTHKAMHU CTPOEHHUS aTOMOB
XMUMUYECKUX 3JIEMEHTOB (COCTaB M 3aps] s1pa, oOllee YHUCIO 3JIEKTPOHOB U
pacnpeneseHue ux Mo 3JIEKTPOHHBIM CIIOSIM);

KJIaccu(UIMPOBaTh XUMHUECKHE 3JIEMEHThI, HEOPraHMYECKHE BELIeCTBA, XUMUYECKUE
peakuuu (10 YKMCIy M COCTaBy Y4YacTBYIOIIMX B PEAKIMM BELIECTB, IO TEIIOBOMY
dbdexry);

XapakTepu30BaTh (OMHUCHIBATh) OOIIME XMMHUYECKHE CBOMCTBA BEIIECTB PA3JIMYHBIX
KJIacCOB, IOATBEpPXKJas ONMCAHME IPUMEpPAaMH  MOJIEKYJSIPHBIX  ypaBHEHUU
COOTBETCTBYIOIINX XMMHUYECKUX PEAKIIMI;



MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT MX KAa4€CTBEHHOTO COCTaBa,
BO3MO>KHOCTH MTPOTEKAHUSI XUMUYECKUX MPEBPALICHUN B PA3JIMYHBIX YCIOBUSX;
BBIYUCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MaccChl BEIIIECTB, MaCCOBYIO
JIOJIF0 XMMUYECKOTO JIEMEHTa 10 (PopMysie COCTUHEHUS, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOAUTH PACUETHI 10 YPABHEHUIO XMMUYECKOHN PEaKIUu;

MIPUMEHSATh OCHOBHBIE OIEpAaIldy MBICIUTEILHON JEATEIbHOCTH — aHAIU3 U CHHTE3,
cpaBHeHHE, 0000IIeHNe, CHCTEMAaTH3alNI0, KIacCU(UKAINIO, BBISBICHUE MPUYHHHO--
CIEACTBEHHBIX CBSI3€M — JUISl U3YYEHUS CBOMCTB BEIIECTB M XMMHYECKHX PEaKIIHM,
€CTECTBEHHO-HAY4YHbIE  METOJAbl  I[O3HAHUS  —  HaOJNIOJEHHE,  U3MEpEHHE,
MOJIEIMPOBAHNUE, SKCIIEPUMEHT (pEeaJIbHbII U MBICIICHHBIN);

ClieloBaTh TMpaBWJaM TIOJIb30BAaHUS XHMHYECKOW TOCYI0W U JabopaTOPHBIM
0o0opy/nOBaHKEM, a TaKXke IpaBWiiaM OOpalleHUs] C BEIIeCTBAMH B COOTBETCTBHM C
WHCTPYKIUSIMHU TI0 BBITIOJIHEHHIO JTA0OPATOPHBIX XUMHUYECKUX OIBITOB MO TOJYyYEHHUIO
U coOMpaHHI0 Ta3000pa3HBIX BEMIECTB (BOJOPOAA M KHCIOPOJA), MPUTOTOBICHHUIO
pacTBOPOB C OMPEAECIEHHON MAacCOBOM JOJIEN pacTBOPEHHOTO BEILIECTBA, MJIAHUPOBATH
Y MPOBOJANTH XUMHYECKHE AKCIIEPUMEHTHI 10 PACTO3HABAHHMIO PACTBOPOB IENOYCH H
KHCJIOT C TIOMOIIBIO MHAUKATOPOB (JTakMyc, GpeHoipTaaenH, MeTUIOPaHXK U Pyrue).

K koHiy oOyueHus B 9 kjacce mpeIMeTHbIE pe3yiabTaTbl Ha 0a30BOM YpPOBHE JIOJIKHBI
oTpaxarb c(hOPMHUPOBAHHOCTH Y OOyUaAIOUINXCS YMEHHI:

PacKpbIBaTh CMBICT OCHOBHBIX XHMHYECKHX IMOHSATHH: XUMHUYECCKHHA DJIEMEHT, aTOM,
MOJICKYJIa, HOH, KaTHOH, aHUOH, ITPOCTOE BEIIIECTBO, CJIOKHOE BEIIECTBO, BAJICHTHOCTb,
ANEKTPOOTPHUIATENLHOCTD, CTENEHb OKUCIICHUS, XMMHMUECKas peaklus, XuMUdecKas
CBSI3b, TEIUIOBOW A(D(PEKT peakiuu, MOJb, MOJSIPHBIA 00BEM, PacTBOP, AIICKTPOIHUTHI,
HEDJIEKTPOJIUTHI, AJIEKTPOJUTUYECKAsT TUCCOLIMAIUS, PpEaKUWh HOHHOrO OOMeHa,
KaTajan3aTop, XUMHYECKOE paBHOBecue, oOpaThMble W HEOOpaTUMbIE pEaKIIHH,
OKHUCJIUTEIbHO-BOCCTAHOBUTENIbHBIE ~ PEaKIUU,  OKUCIHUTEIb,  BOCCTAHOBUTEIID,
OKHCJICHHE M BOCCTAHOBJICHHE, aJJIOTPOIUsA, aM(pOTEPHOCTh, XUMHYECKas CBA3b
(KoBajieHTHAsi, MOHHAs, METaJUIMYecKas), KpUCTAJUIMYecKas peméTka, KOppo3us
METaJIOB, CIUIaBbl, CKOPOCTh XHUMHYECKOW pEakIuu, IMpeleibHO JOMyCTHMas
koHueHntpanus [1/IK Bemecta;

WUTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XMUMHMYECKUX IMOHATUH M NPUMEHSTH STH
MOHATHS NP ONKMCAHUU BEIIECTB U UX MPEBPAILlCHUI;

WCIOJIb30BaTh XMMHMYECKYI0 CHMBOJIUKY JUIsl COCTaBlieHHS (OpMysd BEIIeCTB U
ypaBHEHUN XUMHUUYECKUX PEAKIUI;

OTIPEIeNIATh BaJCHTHOCTh M CTENEHb OKHUCJICHHUS XUMHUYECKHX JIIEMEHTOB B
COCIMHEHUSAX PA3IUYHOTO COCTaBa, MPHHAJIKHOCTh BEIIECTB K ONpeAenEHHOMY
KJIacCy COeAMHEHUU 1Mo ¢dopMyaaMm, BUI XUMUYECKOW CBS3U (KOBAJICHTHAs, MOHHAs,
MeTaJinyeckas) B HEOPraHWYECKUX COCAMHEHHUAX, 3apsii HMOHAa 1O XHUMHYECKOH
dbopmyre, xapakTep cpeabl B BOJHBIX PAcTBOpaxX HEOPraHWYECKUX COCTUHEHHH, TUI
KPUCTATIMYECKON PEeIIETKA KOHKPETHOTO BEIIECTBRA;

packpsiBath cMbica [lepuoaudeckoro 3akona [[. . MenzaeneeBa U A€MOHCTPUPOBATH
€ro MOHUMAaHHE: OMUCHIBATh M XapakTepu3oBaTh TabnuuHyo dopmy llepuoanueckoit
CUCTeMbl XMMHUYECKHUX DJIEMEHTOB: pa3inyaTh TMOHATUS «rJaBHas monarpymma (A-
rpymnma)» u «mnobounas moarpynmna (b-rpymma)», manbie u OONbIIME MEPUOJIBI,
COOTHOCHUTh O00O3HAUEHUS, KOTOpPbIE HMEIOTCA B TMEPHOAMYECKON Tabmuie, ¢
YHCIIOBBIMH XapaKTEPUCTUKAMU CTPOSHHUS aTOMOB XMMHUYECKHUX DJIEMEHTOB (COCTaB U



3apsia sizpa, o0IIee YUCIo MEKTPOHOB M PACHPEICIICHHE HX IO HJIEKTPOHHBIM CIIOSIM),
OOBSICHATH 0OILIMEe 3aKOHOMEPHOCTH B M3MEHEHHHM CBOWCTB JJIEMEHTOB U HX
COCJMHEHUH B Mpejeiax MajblX MEepHOJOB U TJIABHBIX MOATPYII ¢ YYETOM CTPOCHUS
UX aTOMOB;

KJIacCU(UIMPOBATh XUMHUECKHE JIEMEHTHI, HEOPraHMYECKHE BEUIeCTBA, XUMUYECKUE
peaknuu (MO0 YHMCIY W COCTaBYy YYacCTBYIOIIMX B PEAKIMH BEIIECTB, 1O TEIIOBOMY
3pPexTy, M0 UIMEHEHHUIO CTETICHEH OKUCIICHHS] XUMUYECKHUX JIEMEHTOB);
XapakTepu30BaTh (ONMUCHIBATh) OOLME M cHenu(pUUecKue XWMHUYECKHE CBOWCTBA
MPOCTBIX M CIIOKHBIX BEIIECTB, OATBEPIK/Iasi OMMMCAHUE TIPUMEPAMH MOJIEKYISAPHBIX U
WOHHBIX YPAaBHCHHI COOTBETCTBYIOIINX XUMUYCCKUX PEAKITUH;

COCTaBJISITh YPABHEHUS JICKTPOJIUTHUYECKON JUCCOLMAIIMU KHUCIIOT, IEI0YEH U COJIeH,
MIOJTHBIE ¥ COKpAIIEHHBIC YPAaBHEHUS PEaKIMii HOHHOTO OOMEHa, YpaBHEHHS PEaKIINH,
MOJATBEPXKTAIONINX CYIIECTBOBAHNE TEHETHYECKOW CBS3M MEXAY BEIIECTBAMHU
Pa3IYHbIX KIIACCOB;

PacKphIBaTh CYIIHOCTh OKHCIUTEIHHO-BOCCTAHOBUTEIBFHBIX PEAKIUN IOCPEICTBOM
COCTaBJIEHUS DJIEKTPOHHOTO OanaHca ITHX PEaKIHii;

MPOTHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT MX CTPOCHHS, BO3MOXKHOCTH
MPOTEKAHUS XUMHYCCKUX MPEBPAIICHNUN B PA3IMYHBIX YCIOBUSIX;

BBIYUCIIATH OTHOCUTEIBHYIO MOJIEKYIISIPHYIO ¥ MOJIIPHYIO MacChl BEIIECTB, MaCCOBYIO
JIOJIF0 XUMUYECKOTO 3JIEMEHTa Mo (hopMylie COeIMHEHNs, MaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOANUTH PACYETHI IO YPABHEHUIO XUMUYECKON pEaKIIiH;

coOnrofaTh TMpaBuia MOJb30BAaHUS XMMHUYECKOW TMOCyIo u  J1abopaTopHBIM
o0opy/noBaHHEM, a TaKkke MpaBuia oOpalleHUs C BelleCTBAaMU B COOTBETCTBHH C
WHCTPYKUHUSMHU IO BBITIOJIHEHUIO J1a00PATOPHBIX XUMUYECKUX OTBITOB MO MOJYyYEHHUIO
1 COOMPaHUIO Ta3000pa3HBIX BEIIECTB (AMMHAKa M YTJIEKHCIIOTO Ta3a);

MIPOBOJUTH PEAKIMH, TOATBEPXKIAIOIINE KauyeCTBEHHBI COCTaB pPa3iMYHbIX BEIIECTB:
pacro3HaBaTh OMBITHBIM TYTEM XJIOpUA-, Opomua-, noaua-, kapooHat-, docdar-,
CWJIMKAT-, cynab(daT-, THIPOKCHI-UOHBI, KATHOHbI AMMOHHUS M HOHBI H3yYEHHBIX
METaJJIOB, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPraHMUECKUX BEIECTB;
MPUMEHSITh OCHOBHBIE OTEPALlMU MBICIUTENLHON NEATEIbHOCTH — aHAIM3 M CHHTE3,
CpaBHEHME, 0000IIeHNe, CHUCTEeMATU3allUI0, BBISBICHUE MPUYUHHO-CIEICTBEHHBIX
CBS3€M — U1 M3YYCHHs] CBOMCTB BEIIECTB M XUMHMUYECKUX PEAKIUH, €CTECTBEHHO-
HayyHble METOJbl TO3HAHHUSA — HaONIOJEHHWe, U3MEpPEeHHe, MOJEIHpPOBaHHE,
9KCIIEPUMEHT (peanbHbIN u MBICIICHHBIN).



3. Temaruueckoe IIaHUpPOBaHWE C Y4€ToM paboueill mMmporpaMmbl BOCHUTAHUS. 37eCh
IIPE/ICTaBIEHbl OCHOBHBIE BU/Ibl YU€OHOM JIEATEIBHOCTH B IIPOLIECCE OCBOEHUS Kypca IIPEeaMETa B
OCHOBHOHM IIKOJIE, a Takke YKa3aHO 4YHCJIO 4YacoB, OTBOAMMBIX Ha M3y4YCHHE
Ka)KJI0T0 paz/ielia mporpaMMbl yueOHOTro Kypca.

Pabouas mporpamma mpeznonaraeT M3ydeHHe MarepHuaia MpeaMeTa JUCTAHIIMOHHO U
ANIEKTPOHHO. JIJI1 3TOro B TEMaTHYECKOM IUIAHHMPOBAHWU BBIJICJNICH pa3fed «3JICKTPOHHBIE
(dpoBkIc) 00pa3oBaTEIBLHBIC PECYPCHI.

KoanuyectBo 4acoB yueonoro miana QOOIl OOO, Ha KkoTOpoe paccuMTaHa
nporpamma, 135 — yacoB Ha ypoBeHb 00y4YeHH.

Ha u3ydenue yueOHOTO mpeaMeTa OTBOAUTCS

- B 8 kitacce 68 yacoB (2 waca B HEJEIIO)

- B 9 kiacce 67 yacoB (2 yaca B HEJIEI0)



