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PaGouyas nporpamma «Xumus 9 kiaace»

Pabouast mporpamMmma o yueOHOMY TpeaAMeTy «XHMHS» Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3oBanusi pazpaboraHa Ha oOcHOBEe TpeOOBaHWI K pe3yibTaTaM OCBOCHHUS IPOrPAMMBI
OcHoBHoro obmero o6paszoBanuss MbOY «COIII Ne 13» ¢ ydyeToMm mporpaMm, BKIIOUYEHHBIX B
ee crpykrypy: ®OOIT (ot 18.05.2023 Ne371), ®PII mo xumum, pabouell mporpamMmbl
BOCIIUTAHUS MBOY COII Nel3 u peamusyeT (QemepaabHbIi TOCYAapCTBEHHBIN
00pa3oBaTeNbHBII CTaHIAPT OCHOBHOTO 001IIero 00pa3oBaHusl.

KonunuecTBo yacoB Ha U3yd4eHHE XUMHUM PACIPEesIEHO CIAEAYIOLUM 00pa3oM:

l'on KommuectBo wacoB B | KonuuectBo yueOnbIx | KomuyectBo yacoB 3a
oOyueHus HEJIENI0 HEJEb roj

9 kmacc 2 34 68

3a Kypc 00yueHus — 68

Ilnanupyemble pe3yJbTAaThl 0CBOCHHS Y1eOHOI0 NpeaAMeTa

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pE3yJabTaThl OCBOECHMS MPOrpaMMbl OCHOBHOI'O 0O0IEro o0pa3oBaHUs
JIOCTUTAIOTCS B XO7Ie 00Y4YEHUsI XMMUU B €JUHCTBE Y4E€OHOM M BOCIIUTATENbHOM A€ATEIbHOCTH B
COOTBECTCTBHUU C TpaaAuLIUMOHHBIMHA pOCCHfICKHMPI CONMOKYJIbTYPHBIMHA n AYXOBHO-
HPaBCTBEHHBIMHM LIEHHOCTSIMM, MPUHATHIMU B OOILECTBE MpPaBUIAMU U HOpPMaMH MOBEICHUS U
CIOCOOCTBYIOT MPOLIECCaM CaMOIIO3HAHMS, CAMOPA3BUTHUS M COLIMATU3ALMN O0YYarOIUXCS.

JIMYHOCTHBIE pe3yNbTaThl OTPAXKAIOT T'OTOBHOCTH OOYYarOIIUXCS PYKOBOJCTBOBATHCS
CUCTEMOM ITO3UTHBHBIX IIEHHOCTHBIX OpI/IeHTaHI/Iﬁ U paCHIMPCHUC OIlbITa ACATCIBHOCTU Ha cé
OCHOBE, B TOM YHCJIE B YACTH:

1) naTpHOTHYECKOTO BOCTIUTAHUSI:

LIEHHOCTHOTO OTHOILIEHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, MCTOPHUYECKOMY U
HayYHOMY HACJICAWIO, NOHHMAaHUS 3HAYCHUA XUMHYECKOM HayKHW B JXXHU3HHU COBPEMCHHOI'O
o01iecTBa, CIIOCOOHOCTH BIa/eTh JOCTOBEPHOM HMH(poOpManMel o MepeJoBbIX JOCTHKEHUSIX U
OTKPBITUAX MHpOBOﬁ A OTE€YECTBECHHOM XUMHHU, 3aMHTECPCCOBAHHOCTHU B HAYYHBIX 3HAHUAX 00
YCTpPOMCTBE MUPA U OOIIECTBA;

2) rpaKIaHCKOT0 BOCTIMTAHMA:

MIPEACTABJICHUS O COLMAIBHBIX HOPMAax M IPABWIAX MEKIMYHOCTHBIX OTHOILUECHHUH B
KOJUIEKTHBE, KOMMYHUKATHBHONH KOMIIETEHTHOCTH B OOILECTBEHHO IIOJIE3HOH, Yy4eOHO-
UCCIIEI0BATEIbCKON, TBOPUYECKOHN U APYTrUX BHJIAX JEATEIbHOCTH, TOTOBHOCTH K pa3HOOOpa3HOM
COBMECTHOM ACATCIBbHOCTH IIPU BBIITOJTHCHHUHU y‘Ie6HBIX, IIO3HABAaTCJIbHBIX 3a/1a4, BBIIIOJIHCHUHU
XUMHUYECKHX SKCIIEPUMEHTOB, CO3/1aHUM y4eOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOIIOHUMAHUIO
¥ B3aMMOINOMOINIM B Ipoliecce 3TOM y4eOHOM JesITeNbHOCTH, TOTOBHOCTH OIICHHBATh CBOE
MOBEJCHUE U IOCTYIIKM CBOMX TOBAapHUIIEH C MO3ULUU HPABCTBEHHBIX U IPABOBBIX HOPM C
Y4E€TOM OCO3HAHUS ITOCJIEICTBUI IIOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMS:

MHPOBO33PEHUECKHE MPEACTABICHUS O BEUIECTBE M XUMHUYECKOM  peaKiuy,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTUSA HAyKH M COCTABIIAIOLIME OCHOBY JUIS
NOHMMAHUA  CYUIHOCTM  HAy4HOM  KapTUHBI MHpa, NpPEJICTaBICHHS 00  OCHOBHBIX
3aKOHOMEPHOCTAX Pa3BUTHUS IPUPOABI, B3AUMOCBS34X YEIOBEKA C IPUPOJHOM CPENOil, O poin
XUMHU B ITIO3HAHNHU OTUX SaKOHOMepHOCTeﬁ;

[I03HABATEJIbHBIE MOTHBBI, HAIPABIICHHbIE HA IIOJY4YEHHE HOBBIX 3HAHUN 110 XUMMWH,
HEOOXOMMBIE I OOBSACHEHHS HAOIIOaeMbIX MPOIIECCOB W SBJICHUM, IMO3HABATEIHHOM,
UH(POPMALIMOHHOM M YUTATENbCKON KYJIbTYpHhI, B TOM YHCIIE HABBIKOB CAMOCTOATENBHOM paboThI
C y4eOHBIMHU TEKCTaMHM, CIIPABOYHOH JUTEpaTypol, NOCTYMHBIMU TEXHHYECKHMMH CpPEICTBaAMHU
UH(POPMALIMOHHBIX TEXHOJIOTUH;



UHTEepeC K OOyYCHHMIO U MO3HAHHIO, JTI0003HATEIHLHOCTh, TOTOBHOCTh M CHOCOOHOCTH K
camM000pa30BaHMI0, IPOCKTHONM M HCCIIEI0BATEIbCKON NEATEIbHOCTH, K OCO3HAHHOMY BBIOODPY
HaNpaBJICHHOCTH M YPOBHs 00yUeHUs B JaJIbHEHIIEM;

4) ¢popMuUpOBaHHUS KYJIbTYPHI 310POBbSI:

OCO3HaHUE LEHHOCTU JKU3HM, OTBETCTBEHHOI'O OTHOLICHHUS K CBOEMY 3J0pPOBBIO,
YCTAHOBKM Ha 3[0pPOBbIM 00pa3 JKU3HU, OCO3HAHME IIOCIEACTBUI U HENPUATHE BPEAHBIX
NpUBbIUEK (YMOTpeOJICHUs] alKOrojs, HAapKOTHKOB, KypPEeHHs), HEOOXOAWMOCTH COOJIOACHUS
npaBuil 0€30IaCHOCTU HpU OOpallleHMM ¢ XMMHUYECKHMMM BELIeCTBaMHU B OBITY U peabHOM
YKU3HU;

5) Tpy10BOro BOCIIMTAHUS:

MHTEpEC K MPAKTUYECKOMY M3YyYCHHIO MPOoecCuil U TpyAa pa3IuyHOro Poja, YBaKEHUE
K TpyLy M pe3ysbTaTaM TpPYAOBOH HAEATEIbHOCTH, B TOM YHCJIE HA OCHOBE IPUMEHEHUS
IPEIMETHBIX 3HAHUW 10 XUMHHM, OCO3HAaHHBIM BBIOOP HWHIAMBUAYAIbHONW TPAeKTOPUU
IPOJOJDKEHUs 00pa30BaHUS C Y4ETOM JIMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XHUMMHH,
OOIIECTBEHHBIX MHTEPECOB U MOTpeOHOCTEH, ycremHol mpodecCHOHAIbHON AEATENbHOCTH U
pa3sBUTHSI HEOOXOAUMBIX YMEHUH, TOTOBHOCTh aJalITUPOBATHLCS B IPO(ECCUOHAIBHON Cpese;

6) 9K0JIOrNY€ECKOT0 BOCTIUTAHMS:

HKOJIOTUYECKH 11€J1ecO00pa3HOe OTHOILIEHHE K MPUPO/IE KAK UCTOUHUKY KU3HU Ha 3emie,
OCHOBE €€ CyIIeCTBOBAHMs, MOHWMAaHHE LIEHHOCTH 3J0POBOTO W OE30MacHOTO 00pasa KH3HH,
OTBETCTBEHHOE OTHOUIEHHE K COOCTBEHHOMY (HU3MUECKOMY M IICUXMYECKOMY 3I0POBBIO,
OCO3HAHHE IIEHHOCTH COOJIIO/ICHHSI TIPaBUII 0€30MaCHOTO TIOBEACHUS MPH paboTe C BEIIECTBAMH,
a TAK)KE B CUTYaLUAX, YTPOXKAIOIINX 370POBbIO U KU3HU JIFOACH;

CIOCOOHOCTH MPUMEHATHh 3HAHUS, MOJyYaeMble NPU H3YYCHUU XUMHH, JUIS PEIICHHS
3a]a4, CBA3aHHBIX C OKPYKAIOLIEH IPUPOJAHON CPENO, Ul TIOBBILICHUS YPOBHS dKOJIOTMYECKON
KYJBTYPBI, OCO3HAHUS TJIO0ATBHOTO XapaKTepa SKOJIOTUYECKUX MPOOIEM U MyTeH WX pelIeHus
IIOCPEACTBOM METOJIOB XMMHMH, YKOJIOIMYECKOTO MBILUICHUS, YMEHHUsI PyKOBOJCTBOBATHCS UM B
II03HABATEJIbHON, KOMMYHUKATUBHOM M COLMATIbHOM IMPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATBI

B cocraBe merampeaMETHBIX PE3YJIbTAaTOB BBLICISIOT 3HAUYUMBIC IS (OPMHPOBAHUS
MHUPOBO33PEHUS OOILIEHAYYHbIE TOHATHS (3aKOH, TEOpHs, MPUHIIMII, TUIOTE3a, (HakKT, cucTema,
IIPOLIECC, IKCIIEPUMEHT U JIPYTOE.), KOTOPbIE UCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4E€OHBIX
npeaMeTax U MO3BOJISIOT Ha OCHOBE 3HAHUN U3 ATUX NMPEeAMETOB (pOpMUPOBATH NMPE/ICTaBIECHUE O
LEJIOCTHOW HayyHOW KapTHMHE MHpa, U yYHUBEpCalbHble ydeOHble NEHCTBUS (I103HaBaTEIbHbIE,
KOMMYHHUKATHBHBIE, PETyJISTHBHBIE), KOTOpbIE OOecrednBaoT (OpPMHUPOBAHHUE TOTOBHOCTH K
CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO M OCYILIECTBICHUIO YU€OHOU e TEIbHOCTH.

ITo3naBaTenbHBbIC YHHBEPCAJbHbIC YUeOHbIC e CTBHUS

ba3oBble Jlornueckue AeicTBHA:

YMEHHSI HCIOJB30BaTh IPUEMBI JIOTMUECKOTO MBIIUIEHUS IIPU OCBOCHMM 3HAHHUMU:
pPacKpbIBaTh CMBICT XUMHUYECKMX TOHATHH (BBIOENSATH UX XapaKTepHble IPU3HAKH,
yCTaHaBJIMBATh B3aUMOCBSA3b C APYTUMH MOHITUSMH), UCIOIb30BATh MOHATHS U OOBSCHEHUS
OTJIENbHBIX (PAKTOB W SIBIEHUN, BBIOMPATh OCHOBAaHUS M KpUTEPUU I KJIacCHUPUKAIUU
XUMHYECKHX BEIIECTB U XMMHUECKUX PEaKLUi, yCTaHABIUBATh IPUYMHHO-CIIECTBEHHBIE CBSI3U
MeXly 00BEKTaMHU U3YyUEHHUsl, CTPOUTH JIOTUYECKUE PACCYKI€HUS (MHAYKTUBHBIE, I€yKTUBHBIE,
10 aHAJIOTHH), AEJIaTh BBIBOBI U 3aKIIIOUEHUS;

yYMEHHE MPUMEHSAThH B MpoIlecce MO3HAHUS MOHATHS (MPEAMETHbIE U METalpeAMETHBIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJEIH, HCHOJb3yeMble B XUMHH, NpeoOpa3oBbIBATH HIMPOKO
PUMEHSIEMbIE B XMMHUM MOJIENbHbIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOJI 3JIEMEHTA),
XUMHUYeckass (GopMylna M ypaBHEHHE XHMHYECKOM peakluud — TpU pElIeHUH Yy4eOHO-
MO3HABATENbHBIX 3a/a4d, C Y4€TOM OTHX MOJEIbHBIX NPEICTABICHUNH BBIABIATH U
XapaKkTepU30BaTh CYIIECTBEHHbIC MPU3HAKU H3YyYaeMbIX OOBEKTOB — XUMHUYECKUX BEIIECTB U
XUMHUYECKHMX PEAKIMH, BBIBIATH OOIIME 3aKOHOMEPHOCTH, NMPUYUHHO-CIIEACTBEHHbIE CBSI3U U
IIPOTUBOPEYMS B U3yUAEMBIX IIPOLIECCAX U SIBJICHUSIX.



ba3oBble uccienoBarebCKue AeHCTBHA:

YMEHHME HCIIOJIB30BATh ITOCTABJICHHBIE BOIPOCHI B KAYECTBE MHCTPYMEHTA IO3HAHUS, A
TaKKe B KayeCTBE OCHOBBI Ui (OPMHPOBAHHUS THIIOTE3Bl IO TPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CYXKICHHI;

NpUOOPETEeHUE OMBITA MO IUIAHUPOBAHMIO, OPTraHU3allMd U MPOBEICHHUIO YYCHUYECKHX
9KCHEPUMEHTOB, yMEHHE HA0II01aTh 32 X0A0M IPOLiecca, CaMOCTOSITEIbHO TPOrHO3UPOBATh €T0
pe3yibTar, (opMyIHpoBaTh OOOOIICHHS W BBIBOABI MO pe3yiabTaTaM HPOBEAEHHOIO OIbITA,
UCCJIEIOBaHMs], COCTABIIATh OTYET O IPOJAETIaHHOM padore.

Pabora ¢ undopmanmeii:

yYMEHHUE BbIOMpATh, AHAIW3UPOBATh W MHTEPIPETUPOBATh HH(DOPMALUIO Pa3INYHbIX
BUZOB U (OPM MpPEICTABICHUS, MONydyaeMyl0 M3 Pa3HBIX MCTOYHUKOB (HAyYHO-IOIYJISIPHAS
JaUTepaTypa XHMMHYECKOTO COJAEp)KaHUs, CIpaBOYHbIE I0OCOOMs, pecypcbl VHTepHera),
KPUTUYECKH OIICHUBATh MPOTUBOPEUNBYIO U HEIOCTOBEPHYIO HH(POPMAIIHIO;

YMEHUE NPUMEHATh PAa3IN4HbIe METOAbI U 3aIIpOChl IPU IOUCKE U 0TOOpe UH(OpMauu u
COOTBETCTBYIOIIUX JAHHBIX, HEOOXOAMMBIX JJISl BBITOJTHEHHS YYEOHBIX U MMO3HABATEIbHBIX 33a4
OIpesieNIEHHOr0 TUIa, MPHOOpPETeHUE OIblTa B 00JACTH MCIOJIB30BaHUS HH(DOPMALMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTUH, OBJIaJIEHUE KYJIbTYpO aKTUBHOI'O MCIIOJIb30BaHMS Pa3IMUHbIX
IIOUCKOBBIX CHCTEM, CaMOCTOSATENbHO BBIOMpPATh ONTUMAIbHYIO (OpPMY IpeiCTaBICHUS
uH(pOpMallMl U WIUIIOCTPUPOBATh pEIIAEMbIE 3a/ayd HECIOXHBIMU CXEMaMH, JuarpaMMamy,
apyrumu popmamu rpaduKu ¥ UX KOMOUHAIIUSAMU;

YMEHHE HCIONB30BaTh M aHAIM3MPOBATH B Ipolecce Y4eOHOW M HMCCIEeN0OBATEIbCKON
NEeSITeIbHOCTH HH(POPMALIHMIO O BIHUSHUM MPOMBILIUIEHHOCTH, CEIbCKOI0 X035HCTBA U TPAHCIIOPTa
Ha COCTOSIHME OKPYXKaroLlel NpUpOAHON CPeIbl.

KoMMyHHKaTHBHBIE yHUBEpPCaJIbHbIC Y4eOHbIC 1eliCTBUA:

yYMEHMs 3aJaBaTh BOIPOCHI (B XOoJe Juaiora M (WIM) AMCKYCCHUH) IO CYHIECTBY
oOcyxnaeMoll TeMmbl, (HOPMYIUPOBATh CBOM NPEJIOKEHHS] OTHOCUTEIBHO BBIIOJIHEHUS
MPEI0KEHHOM 3a/1a4u;

YMEHHs TPEICTABIATH IOJIYYCHHbIE DPE3YJbTaThl I103HABATEIBHOW JEATEIBHOCTH B
YCTHBIX U NMHUCbMEHHBIX TEKCTAX; AENaTh IPE3EHTALMIO PE3YJIbTaTOB BHIIIOJHEHUS XUMHUYECKOIO
JKCIIepUMeHTa (Ja0opaTOPHOTO OMbITa, J1a0OpPaTOpHOW pPabOTHI MO HCCIEIOBAHUIO CBOWCTB
BEIIIECTB, YU€OHOTO MPOEKTA);

YMEHHUS Y4eOHOI0 COTPYAHUYECTBA CO CBEPCTHHUKAMM B COBMECTHOM MO3HaBaTENbHOW U
HCCJIEIOBATENIbCKON N1€ATEIbHOCTH NpPU PEIIEHUH BO3HMKAIOIIMX HpoOJieM Ha OCHOBE yuéTa
OOIIMX HWHTEPECOB U COTJacoBaHMs NO3MLUN (0O0CYXkIeHUs, OOMEH MHEHUSMH, «MO3TOBBIE
LITYPMbI», KOOPAMHALIUS COBMECTHBIX JACHCTBUI, ONpe/ieIeHe KPUTEPHUEB MO OLIEHKE KauecTBa
BBITIOJTHEHHON PaOOTHI U IPYTHE).

PeryasitTuBHble yHHBepcaJbHbIe y4eOHbIe 1eficCTBUS:

YMEHHE CAMOCTOATEIBHO ONPENEIATh LENH IEATENbHOCTH, IUIAHNPOBATh, OCYLIECTBIIATS,
KOHTPOJIMPOBaTh W MNpPU HEOOXOAMMOCTH KOPPEKTHPOBAaTh CBOIO JIEATEIbHOCTh, BBIOMPATH
HanOonee HS(QeKTuBHbIE CMOCOOBI pelIeHHs YueOHbIX M IO3HABAaTENbHBIX  3ajad,
CaMOCTOSTENIBHO COCTABJIATh WJIM KOPPEKTUPOBATh NPEIIOKECHHBIA AITOPUTM JIEWCTBUM NpH
BBINOJIHEHUH 33aHUN ¢ y4€TOM IMOJyYyeHHs] HOBBIX 3HAHHH 00 M3ydaeMbIX OOBEKTax —
BEIIECTBaX U PEAKIIUAX, OLIEHUBATh COOTBETCTBUE MOJYUYEHHOTO pe3ysbTaTa 3asBICHHON 1€y,
YMEHHE UCII0JIb30BATh U aHAJIM3UPOBATh KOHTEKCTHI, IPEAJIaracMbI€ B YCIIOBUH 3aJIaHUM.

INPEAMETHBIE PE3YJIbTATbBI

K koHIy 00yuyeHus B 9 kJiacce npeMeTHbIE pe3yIbTaThl HA 6a30BOM YPOBHE JIOJKHBI OTPaxaTh
Cc(OPMHPOBAHHOCTb y O0YHArOIUXCS YMEHUI:
e pacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKUX IOHSATHI: XUMHUYECKHI D3JEMEHT, aTOM,
MOJIEKYJ1a, UOH, KaTUOH, aHUOH, IIPOCTOE BEILECTBO, CIIOKHOE BELIECTBO, BAJIEHTHOCTb,
IEKTPOOTPULIATEIBLHOCTD, CTENEHb OKHUCIEHUS, XMMHMUYECKas peakLus, XUMHUYECcKas



CBSI3b, TEIUIOBOWM 3(PQeKT peakuuu, MOJb, MOJSPHBIA 00BEM, PacTBOp, IIEKTPOJIHTHI,
HEDJICKTPOJIUTHI, IEKTPOJIUTUYECKAs TUCCOLMALUSA, pPEAKIUU HOHHOTO OOMEHa,
KaTaJln3aTop, XUMHYECKOE paBHOBECHE, OOpaTHMble U HEOOpaTHMbIC pEaKIIHH,
OKHCIIUTEIbHO-BOCCTAHOBUTEIIbHBIE PEAKIUH, OKUCIUTEb, BOCCTAHOBUTENb, OKHCIICHHE
U BOCCTAaHOBJICHHE, aJUIOTPOIUS, aM(OTEPHOCTh, XMMHUYECKas CBSI3b (KOBAJICHTHAs,
MOHHAsi, METAJUINYecKas), KpUCTaUIM4ecKas pemérka, KOppo3us METaJuIOB, CIUIABBI,
CKOpPOCTb XMMHUYECKON peakLUy, NpeaenbHo aonyctumas konuentpanus I[I/IK BemecTsa;
WIIIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XUMHUYECKUX IOHATUH U MPUMEHSTH 3TH
HOHSITHS IIPH OIIMCAHUM BELLECTB U UX IPEBPAILIECHUN;

UCIOJIb30BaTh XMMHUYECKYI0 CHMBOJIMKY JJsI COCTaBieHMs (OpMyJ BELIECTB U
YPaBHEHUN XUMUYECKUX PEAKLUH;

OIpeNieNATh BaJICHTHOCTb U CTENEHb OKUCIEHHSI XUMUUECKUX 3JIEMEHTOB B COEMHEHUSAX
pa3IMYHOIO COCTaBa, IPUHAJJIEKHOCTh BELLECTB K OINpPENEIEHHOMY KJIACCy COEIMHEHUN
no Qopmynam, BUJI XUMHYECKOM CBsA3M (KOBaJIEGHTHAs, WOHHAs, MeTajlIM4yeckas) B
HEOPraHMYECKUX COCAMHEHUSX, 3aps]l HOHA [0 XMMUYECKOH (Gopmylie, XapakTep Cpeisl
B BOJHBIX PACTBOpaX HEOPraHMYECKUX COEAMHEHUH, TUIl KPUCTAIJIMYECKOW pPelETKH
KOHKPETHOI'O BELIECTBA;

packpsiBath cMbici [lepuonnyeckoro 3akona Jl. . MenzaeneeBa u AeMOHCTPUPOBATH €T0
NOHMMAHUE: ONMCHIBaTh W XapakTepu3oBaTb TaOnuuHyro ¢opmy llepuonnueckoit
CHUCTEMbl XHUMHYECKUX 3JEMEHTOB: pa3juyaTh MOHATUS «JaBHas mnoxarpymmna (A-
rpynna)» u «mnobouyHas mnoarpynna (b-rpynma)», manele u  OOnblIME [EPHOJBL,
COOTHOCHUTH 0003HAa4Y€HUs, KOTOPbIE UMEIOTCS B NMEPUOANYECKON TabIuUIle, C YHCIOBBIMU
XapaKTEepUCTUKAMU CTPOEHHUS aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB M 3apsl s1pa,
o011ee 4MCiI0 JEKTPOHOB U PACHpPEeNICHHE UX IO 3JIEKTPOHHBIM CJ0sIM), OOBSCHSTH
o0111e 3aKOHOMEPHOCTU B U3BMEHEHUHU CBOMCTB 3JIEMEHTOB U UX COSAMHEHUN B Ipeseax
MaJIbIX MIEPUOJIOB U IJIABHBIX MOATPYHI ¢ YYETOM CTPOSHHSI UX aTOMOB;
KJIacCU(UIUPOBATh XMMUYECKHE DJIEMEHTHI, HEOPraHWYECKHE BEIIECTBA, XMMHUYECKHUE
peakuuu (10 YUCIYy M COCTaBy YYacTBYIOIIMX B PEAKIMM BELIECTB, MO TEIIOBOMY
3 eKTy, 10 U3IMEHEHUIO CTENIEHEH OKUCIICHHSI XUMUYECKHIX dJIEMEHTOB);
XapakTepu3oBaTh (OMHUCHIBaTh) OOIME U CHEHUPHUUECKUe XMMUYECKHE CBOMCTBA
IPOCTBIX U CJIOXHBIX BELIECTB, MOATBEPK/asi ONMHUCAHUE NMPUMEPAMHU MOJIEKYISIPHBIX U
VOHHBIX YPAaBHEHUI COOTBETCTBYIOINX XUMUYECKUX PEAKLIUN;

COCTaBJIATh YPaBHEHUS SJIEKTPOJUTHYECKOM ITHCCOLMALMUA KUCIIOT, MIEJI0YEeH U COJEH,
NOJIHBIE M COKPALIEHHbIE YpaBHEHMs PEeaKIMi MOHHOTO oOMEeHa, ypaBHEHHUS peakLui,
MOJATBEPXKJAIOIINX  CYLIECTBOBAHME T'E€HETHYECKOW CBSI3M MEXIy BelIeCTBaMH
pa3IM4YHBIX KJIACCOB;

pPacKpbIBaTh CYIIHOCTb OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX pEaKUUi MOCPEACTBOM
COCTaBJIEHUS JIEKTPOHHOTO OajlaHCa 3THX PeakLuii;

IIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBHCHUMOCTH OT HMX CTPOEHHUS, BO3MOXXHOCTH
IIPOTEKAaHNsI XMMUUYECKUX MPEBPAILEHUN B Pa3JINYHbIX YCIOBUSX;

BBIUMCIISITH OTHOCUTEIBHYIO MOJIEKYJISPHYIO M MOJSIPHYIO MaccChl BEIECTB, MacCOBYIO
JIOJI0 XMMHUYECKOT0 3JIeMEeHTa Mo (popMylie COeTUHEHUs], MAaCCOBYIO OO BEIIEeCTBa B
pacTBope, MPOBOJUTH PACUETHI IO YPABHEHUIO XUMHUUECKON peaKIty;

coOyoaTh ~ NpaBWiIa  IOJBb30BAaHUS  XMMHUYECKOH TMOCYylo U J1abopaTopHBIM
o0opy/noBaHuEM, a Tak)Ke MpaBuia oOOpallleHHs C BEIIECTBAMH B COOTBETCTBUU C
UHCTPYKLHUSMH 10 BBIIOJIHEHUIO JJAOOPATOPHBIX XUMHUYECKHX OIBITOB IO MOJYYEHHUIO U
coOMpaHnIo Ta3000pa3HBIX BEIIECTB (AMMHAKa M YTJIEKUCIIOTO rasa);

IIPOBOAMTH pEAKLUHU, MOATBEP/KIAIOIINE KaueCTBEHHBIM COCTaB PA3JIMYHBIX BEIIECTB:
pacro3HaBaTh OIBITHBIM NIyTEM XJIOpHA-, OpoMHUA-, HMOAWI-, KapOoHat-, ¢ocdart-,
CHJIMKAT-, CyJIb(aT-, THAPOKCH]I-MOHBI, KATHOHBI aMMOHHS U HOHBI H3yYEHHBIX METAJIIOB,
MPUCYTCTBYIOIIME B BOJHBIX PACTBOpPaX HEOPraHUYECKUX BEILIECTB;

IIPUMEHATh OCHOBHBIE OIEPALUU MBICIUTEIBHON NEATENbHOCTH — AHAJIW3 U CUHTE3,



CpaBHEHHE, 0000IIIeHNE, CHCTEMATHU3AIINIO, BBISBICHUE TPUUYUHHO-CIICICTBEHHBIX CBSI3€i
— JUIS W3YYEHHsI CBOWCTB BEIIECTB M XHMHYECKHUX PEAKIHH, €CTECTBEHHO-HAay4YHBIC
METOJbI TO3HAHUS — HAOMIOJIEHUEe, W3MEPEeHUEe, MOJICTHPOBAHUE, OSKCIICPUMEHT
(peanbHBIN ¥ MBICTICHHBIH ).

COJAEPKAHUE YYEBHOI'O IIPEJIMETA «XUMMUSD»

XuMHYecKHe peaKkiuu

[lonsiTie O cKOpOCTH XUMHYECKOW peakuuu. DakTopbl, BIUAIOIINE HAa CKOPOCTb
xuMu4yeckor peakiuu. [lonsarue o karanmzatope. Kiaccudukanuss XMMHUYECKUX peakUuil 1o
pa3IMyYHbIM TNPU3HAKAM: YUCIY U COCTaBY HCXOJHBIX M IOJYYEHHBIX BEIIECTB; M3MEHEHHIO
CTEIIEHEW OKHUCIIEHUSI aTOMOB XMMHMUYECKUX JIEMEHTOB; MOTJIOIIEHUIO WU BbIACIEHUIO SHEPTUU.
DNEKTPOIUTHYECKAs TUCCOLMALUSA. OJEKTPOJIUTHl U HedneKTponauThl. Honbl. Katuonsl u
aHMOHBI. Peakuuu HOHHOrO OOMEHa. YCIIOBUS TPOTEKAaHUS peaKkluid HOHHOTO OOMEeHa.
DNEKTPOJIUTHYECKAas TUCCOLMALUs KHCIOT, Iienodyed u  conedl. CrTeneHb OKHUCIICHUS.
OnpeneneHue CTENEHU OKHUCIEHUS aTOMOB XHUMHYECKMX JJIEMEHTOB B COEJUHEHMSIX.
Oxucnutens. BoccranoBurenb. CyIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX — PEAKIIUM.
[TonsTHE O THIPONHU3E CONEN.

Hemeramasl |V — VII rpynn u ux coennnenust

[TonoxkeHne HeMETALIOB B NEPUOJNYECKOM CHCTEME XMMHUYECKHX diemeHToB JI.U.
MenneneeBa. OOuue cBoiicTBa HeMeTaIOB. ['amorensl: pU3nYecKkue U XUMUYECKHE CBOMCTBA.
CoenvHeHHs TaJIOTEHOB: XJIOPOBOJOPOJ, XJOPOBOJOpOAHAs Kkuciora u ee conu. Cepa:
buznueckue U xumuueckue cBoiicTBa. COeTUHEHUSI CEPhI: CEPOBOAOPOMI, CYIb(HUABI, OKCHIIBI
cepel. CepHasi, CEpHUCTAass U CEPOBOJOPOIHAS KHCIOTBI M WX COJH. A30T: (QHU3MUECKUE U
xuMuyeckue cBoiictBa. AMmuak. Conu ammoHusi. OKcubpl a30ta. A30THAs KUCIOTa U €€ COJIM.
docdop: pusnueckue u xumuueckue cpoiicta. Coenunenus ¢ocdopa: okeua pocdopa (V),
opropochopHast Kucmora M e€e COJIM. YThaepod: (u3MYeckue u XHUMHUYECKHE CBOMCTBA.
AmtoTponust yriaepoaa: anmas, rpadur, kapouH, ¢ymuiepensl. CoeMHEHUS Yriepoa: OKCHIBI
yraepoaa (II) u (IV), yronbnas kucnora u ee conu. KpemHuii 1 ero coequHeHusl.

MeTajiibl M MX COEMHEHHS

[TonoxkeHne MeTalmyIoB B TMEPUOJMYECKONW cHcTeMe XHUMHYeckux »siemeHToB J[.M.
MengeneeBa. Meramibl B npupoge U obmme crnocodbl ux mnomydeHus. OOmme ¢dusnueckue
cBoiicTBa MeTayuioB. OOIIMe XHMMHUYECKHE CBOMCTBa METAJUIOB: pEakIUM C HeMeTaljaMH,
KHUCJIOTaMH, COJISIMU. DJIEKTPOXUMHUYECKUM psii HanpskeHu MeramioB. Lllenounbie MeTanisl u
ux coeauHenus. lllenodyno3emenbHble METAJUTBI U UX COEAMHEHHs. AJFOMUHUA. AM(OTEpHOCTH
okcyaa U ruapokcuna amomuaus. JKenezo. CoenuHeHus *keje3a M MX CBOMCTBA: OKCHUBI,
ruapokcuabl U comu xenesa (11 u III).

IlepBonayajibHbIE cBe/leHUs] 00 OPraHNYeCKNX BelecTBax

IlepBoHauyabHbIE CBEIEHUS O CTPOCHUU OPraHMYECKUX BEIIECTB. Y TJIEBOJOPO/IbI: METaH,
3TaH, OTWIEeH. VICTOYHUMKM  YIJI€BOJOPOAOB:  NPUPOAHBIA  ra3, He(QTb,  YyroJb.
Kucnopoaconepxkaiue COeAMHEHUS: CHMPTHI (METaHOJ], 3TaHOJN, TJULEPUH), KapOOHOBBIE
KHUCIIOTHI (YKCYCHasi KHCJIOTa, aMUHOYKCYCHAsl KUCJIOTa, CTEApUHOBAs M OJIEMHOBASI KUCIIOTHI).
buonorudeckn BakxHbIE BEIIECTBA: KUPBI, TTIIOK03a, OCNIKH.

XuMus M OKpyKaoLas cpeaa

BemectBa u Marepuaisl B TOBCEAHEBHOM kKMU3HM YenoBeka. be3onacHoe ncnonbp3oBaHue
BEIIECTB M XMUMHYECKMX peakuuii B ObiTy. IlepBas momomip Nmpu XUMHUYECKHX OXKOTaxX M
OTpaBJICHUSX.

XuMuYeckoe  3arps3HEHHE  OKpyKaroled  cpenbl  (mpefenbHas — JIOMycTUMas
KOHIIEHTpaus BemecTs, Aajee — [1/1K). Ponb XuMuu B perieHHH SKOJIOTHYECKUX MTPOOIIeM.

Tunel pacyeTHbIX 3a1a4:

1. BeruucneHre MaccoBOM JJOJIM XMMHUYECKOTO 3JIEMEHTA 10 (GOpPMYJIie COSIMHEHUSI.



2. YcraHoBieHHe mpocTeiimeil (opMysbl BEIIeCTBa MO MAacCOBBIM JOISIM XUMHYECKUX

3JICMCHTOB.

3. BoluncieHus Mo XMMHUYECKUM YPAaBHEHHUSM KOJHMYECTBA, 00bEMa, MACChl BEILECTBA IO

KOJIMYECTBY, 00BEMY, MAaCCEe PEareHTOB WJIH MTPOIYKTOB PEAKIUH.
4. PacueT MaccoBoOil 1011 paCTBOPEHHOTO BEIIECTBA B PACTBOPE.
IIpumepHbIe TeMbI IPAKTHYECKUX PadoT:

1. JlaGoparopHoe o0OpymoBaHMEe M TpueMbl oOpamieHuss ¢ HuM. [IpaBuna Oe3zomacHoi

paboThl B XUMHUYECKOH J1abopaToOpHH.

2. OuwncTka 3arpsA3HEHHON MOBApEHHON COJIH.

3. TlomyueHue kucI0poOAa U U3Yy4EHUE €O CBONCTB.
4. IlomyuyeHue BOJOpOJia U U3yUYEHUE ETO CBOMCTB.
5
6

[TpurotoBneHne pacTBOPOB C OMPECICHHON MacCOBOM J10JIel paCTBOPEHHOTO BEIIECTBA.
Pemienne skcnepuMeHTaNbHBIX 3a4au 1Mo TeMe «OCHOBHBIE KJIACCHI HEOPTraHUYECKHX

COCTUHEHUINY.

7. W3yueHue BIUSHUA YCIOBUI NPOBEACHNUS XMMHUUECKON pEaKIIMK HA €€ CKOPOCTb.
8. Pemenue sxcriepuMeHTaIbHBIX 3a/1a4 1o Teme « T /[»
9

«IonmydeHue CONTHON KUCIOTHI U U3YYEHHUE €€ CBOUCTBY

10. «Pemenune 3xciepuMeHTaNIbHBIX 3a/1a4 110 Teme «Kuciopon u cepa»»
11. [lonyyeHne aMmmuaKa 1 U3y4ye€HUE €ro CBONCTB.

12. [lonyuenue oxcuga yruepona (IV) u u3ydeHwe ero CBOWCTB.

KapOOHATOB.

13. Pemienue OKCIICPUMCHTAJIbHBIX 3aaa4 I10 TCMC «MeTanabl M UX COCTUHCHUS.

TEMATHYECKOE INTAHUPOBAHHUE

Paznennl, TeMbl KoauuecTBoO 20P
4yacos

Xumus 68

Pazgea 1. OcHOBHBIE IOHATUS XUMUH 2

(YpOBEeHb aTOMHO-MOJIEKYJIAPHbBIX

NpeaCcTaBJICHUN).

1.1. [IlepBoHavanbHbIE XUMUYECKHE TOHSATHS. 2 bubnuorexa [JOK

IToBTOpenue kypca 8 kiacca. https://m.edsoo0.ru/7f41a636

Pa3nen 3. MHoroo6pa3ue XuMH4ecKnxX 14

peaKuu.

3.1. Knaccudukanus XUuMHIECKUX PEaKIU. 6 bubnuoteka [JOK
https://m.edsoo.ru/7f41a636

3.2. XuMHUYECKHE PEaKIMU B BOJIHBIX 8 bub6nuorexa [IOK

pacTBopax https://m.edsoo.ru/7f41a636

Pa3nen 4. Muoroo6pasue BenecTs. 52

4.1. 'anoreHsl. 5 bu6nmoreka [JOK
https://m.edsoo.ru/7f41a636

4.2. Kucnopon u cepa. 7 bubmuorexa [IOK
https://m.edsoo.ru/7f41a636

4.3. Azot u pocdop. 10 bubmuorexa [IOK
https://m.edsoo.ru/7f41a636

4.4. Yrnepol M KpeMHHH. 7 bubmuorexa [IOK

https://m.edso0.ru/7f41a636

PacnioznaBanue
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4.5, O0mue cBOiicTBa METAJIIOB. 13 bu6mmoreka [IOK
https://m.edso0.ru/7f41a636
4.6. IlepBoHauanbHBIE TPEICTaBICHUS 00 10 bubmuoreka [JOK
OpPraHMYeCKUX  BellecTBaX.  XHUMHUS U https://m.edsoo.ru/7f41a636
OKpY’Karomias cpena.

Paszoen 5. Oxcnepumenmanvuas xumusl. Ha uzyuenue smoco pazoena ne gvloensiemcs
KOHKpemHoe 8pemsl, NOCKOJIbKY XUMUYECKUll
9KCnepuMeHm sA61semcs 0053amenbHou
COCMABHOU 4aCMbI0 KAAHCO020 U3 pA30en08
npUMEpPHOU NPOCSPAMMEUI.

Jleamenvnocms yuumeins ¢ yuemom padoueii RPozpammol 60CRUMAHUA:

BkitoueHre B ypoK BOCIHTHIBAKONIECH HMH(DOpMAIMK, BOoCIIHTaTeIbHOU Oecenpl. Mcmonb3oBanue
pazim4HbIX (hopM pediekcun. OpraHu3anys B3auMOJICHCTBUS yUYUTEIh — YICHUK Ha BCEX Tamax
ypOKa 4yepe3 yBak€HHE JTMYHOCTH Ka)KJIOTO IMOJPOCTKA, POBHOE, OJIaro)keiaTreiabHOe, YECTHOE U
OTKPBITOC OTHOIIICHHE KO BCEM YydYeHUKaM Kiacca. lcmonb3oBaHWE KPUTEPHUATBHOTO H
(GbOpMHPYIOIIETo OIEHUBAHMUS.

O3HakoMJIEHHE C HOPMAaTHBHO-TIPABOBBIMU TPEOOBAaHMAMHU K YPOKY C y4YETOM BO3PACTHBIX U
MHAMBUAYAJIbHBIX O0coOeHHOCTel ydamuxcs. [IpuBneuenue yyamuxcsi K BoIpabOTKE KpUTEPHUEB
OLICHUBAHMSI, OCYLLECTBIEHUE CaMO - U B3aUMOOLICHKH Y4€OHOH 1eATEIbHOCTH.

Opraamszanus 00CYXAeHUs, AUCKYCCUH, aHaIN3a MOPAJbHO-ITHYECKHX, COIHATBbHO-3HAYMMBIX
seneanid. COOTHECEHHE PEe3yJIbTaTOB COOCTBEHHOW IESTEIBHOCTH C MPH3HAHHBIMU OOpa3laMu
KyJIbTYpbl, (OpPMHpPOBaHWE IIEHHOCTHBIX OpPUEHTHPOB WHCTPYMEHTaMH Yy4eOHOro Kypca.
CwmeicnoBoe urenne. KoMruiekcHbIi aHamu3 HHPOpMAIUH.

3HaKOMCTBO Ha ypoKax ¢ Ouorpaduell y4eHbIX U HCClenoBaTeIeii. 3HAaKOMCTBO C JIOCTOMHBIMU
noapaxaHus NpuMepaMu CaMOOTBCPKCHHOI'O OTHOHMICHUA K JIHOAAM, K JCITY, K OTG‘I@CTBy —
YU€HBIM,  OTKPBITHSI KOTOPBIX MOCIYXWIM MaTepuajioM JJisi HalUCaHMs IJIaB y4deOHHKa,
M3y4aeMbIX 3aKOHOB, SIBIEHUH, cOObITHIA. VcTionbp30BaHe MPEIMETHBIX 3a/1a4 BOCIUTATEILHOTO
COJIepKaHUA.

Hcnonp3oBaHue B paboTe MHTEPaKTUBHBIX (popm: pabora B mapax u rpynnax. Mcnomas3oBaHue
COBPEMEHHBIX 00pa30BaTeIbHBIX TEXHOJIOTHI, B TOM YHCIIE KOMITBIOTEPHBIX.

Hcnonp3oBaHne TUAAKTUYECKUX UIP, CIIOCOOCTBYIOIIMX PA3BUTHIO Y YYaIMXCS JIOTHUYECKOTO
MBIIUIEHUS], T03HABATENbHBIX UHTEPECOB, YMEHUs 0000111aTh, KIACCUPUIMPOBATh, PacCyKIaTh,
pa3BUBaTh BHUMATEIBbHOCTb, OPUEHTHPOBATHCS B OKpyKarouled obcraHoBke. Bocmuranue
BBIIEP’KKH, TEPIIEHNSI B TOCTHKEHUU Lieau. Mcrionb30BaHne TBOPUECKUX 3a1aHUN.

Co3naHue y4eHHYECKHX IMap «HACTaBHUK - HACTABJIAEMBI», BBIMOJIHEHUE YYAIIUMUCS POJU
«TTOMOIIIHUKA WK AyOn€pa yUuTens.

Bxuttouenue B ypok 3ajau UCCIeI0BaTEIbCKOT0, IPOEKTHOTO XapaKTepa, TEXHOJIOTUU
po0JIEMHOT0 O0yUYEeHUSI.

[IOKYMEHT NMOZMWUCAH 3MEKTPOHHOI MNOANUCHIO

MYHUUUNAJNTIbHOE BIO)KETHOE OBLLIEOBPA3OBATEJIbHOE 04.12.23 06:20 (MSK) Ceptudukat 7D56DAEE9F54556CE479BESC00016352
YYPEXXAEHUE "CPEAHSASA OBLLLEOBPA3OBATEJIbHAS LLUKOJIA N2 13",
[lpobuHa Bepa AHaTonbeBHa, [MpekTop
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