ral‘/llCKOBa I'Io,qnméaHo undposon

noanucbio: Nanckosa
MynunmnanbHoe 0611e06pa3oBaTe/ibHOE YUPEKIEHNE HaTtanusa Hatanus EBreHbeBHa

Bemkaiivckas cpepusist o6meo6pasosarenssas mkona Nel  EgrenbesHa Eg;?(; 5,023'09'24 21:05:28

Paccmotpeno na IIIMO yuuteneit CornacoBanHO A
eHIKaliMcKas

€CTECTBEHHO-MAaTEMaTH4YeCKOro KA 1

3aMeCTHUTENb JUpeKTopa rmo Y P

e IarOrUYeCKOro COBETa Y aiickona
IIpotokon Ne 1 jf// /3Bsiruna ML.H. bpufeas ;
oT «26» aBrycra 2022 roma thy-apryGrh 2022r.

Pa6ouast mporpamMma
YuebHbIN TpeOIMET XUMUS
Kmacc 8
VYpoBenb 06pa30BaHMs OCHOBHAS IIKOJIA
Cpox peanusanyy nporpammvbl 2022-2023 yueGHBIi o, .
KonuuecTBo 4acos 1o yue6HoMy many: Bcero £f  uaca OB B TOX; B HEIEIIO é yac
Pabouasi mporpaMma COCTaBJIEHA Ha OCHOBE:
- MenepanbHOTO rOCYAAPCTBEHHOTO 06Pa30BaTEIbHOTO CTAHLAPTA HAYAIBHOTO 061ero o6pasosanus (PI'OC HOO),
YTBepXKAEHHOro npukasom MunuerepcTBa obpasoBanust ¥ Hayku PO ot 17.12.2010 Ne1897
- OcHOBHOI1 06pa30BaTeILHOI MPOrPaMMbl OCHOBHOT'O 06111ero o6pasoBannsts MOV Bemkarimckas COILIL Nel,
YTBEPKAEHHOM NprKa3oM auperTopa oT 26.08.2022 Nel62
- Xumust 8-11 knmaccel: pabouas nporpamma k anu YMK H.E.Kysuenosoi, H.H.I'apsl, Benrana-I'pad, 2019 r.

-VuebHuxk xummm 8 knacc, aBtrop H.E.Kysueroa, I.M.Turosa, H.H.I'apa, 2022 rop,

Pabouyio nporpamMmy cocraBuia 7/% 7 v B.H.Cypuuna




IHJTAHUPYEMBIE PE3YJIBTATBI OCBOEHUS TIPOI'PAMMBI IO XUMHUHU 8 kaacca

JIMYHOCTHBIE PE3YJIBTATbBI

JImuHOCTHEIC PE3YIbTATEl OCBOCHUA IIPOrpaMMbl OCHOBHOI'O 061uer0 O6pa30BaHI/IH JOCTHUTIalOTCA B XOJ€ 06y‘IeHI/IH XHUMHUHU B €IUHCTBC yqe6H0171 n
BOCITUTATEIbHOU ACATCIIBHOCTH B COOTBCTCTBUU C TpPaAULUOHHBIMUA pOCCHfICKHMPI COIMOKYJIbTYPHBIMH W JYXOBHO-HPAaBCTBCHHLIMU HICHHOCTAMMU,
INPUHATBIMHA B O6IJ.[CCTBG I[IpaBujIaMH 1 HOpMaMHU IMOBCACHUS 1 CHOCO6CTBYIOT mponeccaM CaMOIIO3HaHHUA, CaMOPa3BUTHUA U COLIMAIU3 Al 06yqa}om1/1xc;{.

JIMYHOCTHBIE PE3yabTATHI OTPAXKAIOT TOTOBHOCTh O0YYaIOIUXCS PYKOBOJCTBOBATHCSI CUCTEMOM MO3UTUBHBIX LIEHHOCTHBIX OPUEHTALUN U paclIupeHue
OTIbITA JIEATEILHOCTH HA €€ OCHOBE, B TOM YHCJIE B YACTH:
1) naTpHOTHYECKOTO BOCTIUTAHUSL:

LIEHHOCTHOTO OTHOLIEHHS K OTE€YECTBEHHOMY KYJBbTYPHOMY, UCTOPUYECKOMY M HAYYHOMY HACJIEAWIO, MIOHMMAHUS 3HAYCHUS XMMHYECKOM HAYKH B
YKU3HH COBPEMEHHOT0 OOIIECTBa, CIOCOOHOCTH BJIAJIETh JOCTOBEPHON MH(GOPMAITUEH O TIEPEIOBBIX JTOCTHKEHUSX U OTKPBITUSIX MUPOBOM U OTEUECTBEHHOU
XUMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOICTBE MUpa U OOIIECTBA;

2) rpasKIaHCKOr0 BOCIIMTAHMS:

MPpEACTABJIICHUSA O COONUAJIBHBIX HOPMAX U MpaBUJIaX MCKINYHOCTHBIX OTHOIIICHUH B KOJIJICKTUBC, KOMMYHHKaTHBHOﬁ KOMIICTCHTHOCTHU B OGH.[CCTBGHHO'
HOJIC3HOI>'I, yqe6HOHCCHeHOBaTeHBCKOﬁ, TBOp‘-IGCKOfI U Jpyrux BHUIaAX HACATCIBbHOCTH, T'OTOBHOCTU K pa3H006pa3H0171 COBMECTHOM ACATCIIBHOCTH TIpU
BBITIOJIHCEHUHN y‘Ie6HI>IX, IMMO3HAaBATCJIbHBIX 3aJa4, BbIIIOJHCHHUH XHMHUYCCKUX OKCIICPUMCHTOB, CO3/IaHUU y‘~I€6HI>IX IIPOCKTOB, CTPEMIJICHUA K
B3aMMOINIOHMMAHHUIO U B3aMMOIIOMOIIHU B ITPOLCCCC 3TOM yqe6H01”4 ACATCIIBHOCTH, TOTOBHOCTH OLICHUBATDH CBOE MOBCACHUEC U MOCTYIKHU CBOUX TOBapI/IH_ICﬁ C
MMO3UIUKU HPABCTBCHHBIX U IPABOBLIX HOPM C y‘IéTOM OCO3HaHUsA HOCJ'IG,ZICTBI/Iﬁ ITOCTYIIKOB;

3) IEeHHOCTH HAYYHOT'O TIO3HAHUSI:

MHPOBO33PEHUECKHE TMPEACTABICHUS O BEIMIECTBE M XHUMHUYECKON pEaKIMH, COOTBETCTBYIOIIME COBPEMEHHOMY VYPOBHIO pa3BUTHS HAyKH W
COCTaBJISIONINE OCHOBY Ui TMOHHMAHHS CYIIHOCTH HAay4YHOH KapTUHBI MHpa, MPEACTAaBICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHS TMPUPOJIBL,
B3aUMOCBS35X YEJIOBEKA C MPUPOTHON CPENOi, O POJIM XMMHUHU B MO3HAHUM 3THUX 3aKOHOMEPHOCTEH;

MO03HABaTEIbHbIE MOTHBBI, HAIPABJICHHBIE HA MOJY4YEHHE HOBBIX 3HAHUN MO XMUMHH, HEOOXOAUMBIE IJisi OOBSACHEHHUS HAOJIOJaeMbIX MPOIECCOB U
SIBJICHUH, TO3HABATEIbHOW, MH(OPMALMOHHOW W YHUTATEIbCKOM KYyJIbTYpPhl, B TOM YHCJIE HABBIKOB CAMOCTOSATEIbHOW PabOTHI C y4YEOHBIMH TEKCTaMH,
CIIPAaBOYHOH JINTEPATYPOH, TOCTYITHBIMU TEXHUUECKUMH CPEICTBAMH NWH(POPMAIIMOHHBIX TEXHOJIOTHIA;

WHTEpEeC K OOYYCHHIO M TMO3HAHUIO, JIFOO03HATEIBHOCTh, TOTOBHOCTh W CIOCOOHOCTH K CamMoOOOpa30BaHUIO, MPOSKTHOW M HCCIIEI0BATEIHCKON
NesITeIbHOCTH, K OCO3HAHHOMY BBIOOPY HamlpaBJIE€HHOCTH U YPOBHS 00y4YeHHUS B JabHEUIIEM;



4) hopMuUpOBaAHUS KYJIbTYPbI 310POBbSI:
OCO3HaHHUE IIEHHOCTH >KU3HH, OTBETCTBEHHOTO OTHOILIEHUS K CBOEMY 3/I0POBBIO, YCTAHOBKHU Ha 370POBbIN 00pa3 KW3HU, OCO3HAHUE TIOCTEACTBUH U

HENpUITHE BPEIHBbIX NPUBbIUEK (YMOTpeOJIeHUs aJIKOrojis, HAapKOTHKOB, KYpEHHUs), HEOOXOIUMOCTHU COONIOACHHUS NpaBuUil O€30MaCHOCTH MpH
oOpallleHuU C XUMUYECKIMH BEILIeCTBAMU B OBITY U PEeaIbHOM KU3HU;

5) Tpy10BOro BOCIIMTAHUS:

UHTEPEC K MPAKTHYECKOMY M3YUEHHIO TIPOPECCHil M TPY/Ia pa3IMdHOro pojia, YBaKEHHE K TPYY U pe3yJbTaTaM TPYI0BOM JEATEILHOCTH, B TOM YHCIIE

Ha OCHOBE NMPUMEHECHHUS MPEJAMETHBIX 3HAHWN MO XMMHH, OCO3HAHHBIA BHIOOP WHIMBHUAYaIbHON TPAEKTOPHU MPOJIOJDKEHHS 0Opa3oBaHHs C yUETOM
JIMYHOCTHBIX MHTEPECOB M CIIOCOOHOCTH K XMMHHM, OOLIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, YCIEIHON MPodeCcCHOHATBHOM AEATEIbHOCTH ¥ Pa3BUTHS
HEOOXOIMMBIX YMEHUH, TOTOBHOCTH aJIalITUPOBATHLCS B IPOPECCHOHATBHON CPE/IE;

6) 9KOJIOrNYECKOT0 BOCTIUTAHUSI:

9KOJIOTUYECKHU L[€JIeCO00pa3HOe OTHOILIEHHE K IIPUPOJE KaK MCTOUHUKY JKU3HU Ha 3eMile, OCHOBE €€ CyIECTBOBAHMsI, IOHUMaHUE LIECHHOCTU 310 POBOTO
u Oe3zomacHOro obpasza *KU3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (DPM3NYECKOMY M NCUXMUYECKOMY 3/I0POBbIO, OCO3HAHHE LIEHHOCTH COOJIIOICHHS
IpaBWJ1 0€30MacCHOr0 MOBEIEHUS IPU paboTe ¢ BEUIECTBAMH, a TAK)XKE B CUTYalUsIX, YIPOXKAIOIINUX 37J0POBbIO U JKU3HHU JIIOJIEH;

CIIOCOOHOCTH TMPUMEHATh 3HAHMS, MOJIydaeMble NpPU HW3YYEHMM XUMMHH, Ul PElIeHMs 33/ay, CBSA3AHHBIX C OKpYXAroUledl NpupoaHOW cpenoH, ams
MOBBILIEHUS] YPOBHS SKOJIOTMUECKON KYJIbTYphl, OCO3HAHUS INI00ATBHOTO XapaKTepa dKOJOTMYECKUX MPOoOJIeM U MyTel MX PelIeHHUs MOCPEICTBOM METOJI0B
XUMUH, SKOJIOTUYECKOTO MBIIIJIEHUS, YMEHUS PYKOBOJICTBOBATHCS UM B ITIO3HABATECIIBHOW, KOMMYHUKATUBHON Y COLIMAIIBHOMN IIPAKTUKE.

METAINIPEJMETHBIE PE3YJIbTATBI

B cocrtaBe MmeranpeIMETHBIX pe3yJIbTaTOB BBLACISAIOT 3HAYMMbIe I (POPMHUPOBAHUS MHUPOBO33PEHHUS OOILIEHAYyYHBIE MOHSATHS (3aKOH, TEopus,
MIPUHIMI, TUIIOTE3a, (PakKT, cucTeMa, Mporece, SKCIEPUMEHT U PYToe.), KOTOPbIE UCTIONB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEAMETaX U MO3BOJISIOT
Ha OCHOBE 3HAHMHM M3 3THX MpeIMeToB (OPMHUPOBATH MPEACTABIECHUE O IEJIOCTHON HaydHOW KapTUHE MUpa, U YHHUBEpcajbHble ydeOHBbIE IEHCTBUS
(mo3HaBaTenbHbIE, KOMMYHHMKATUBHBIEC, PETYJISATUBHBIC), KOTOpble O0ecreurnBaloT (POPMUPOBAHHE TOTOBHOCTH K CAMOCTOSITEILHOMY IUIAHUPOBAHUIO M
OCYILIECTBIICHUIO Y4EOHOH 1eITEeIbHOCTH.

Ilo3naBaTenbHBIC YHHBeEPCAJbHbIC YUeOHbIE el CTBUS

Ba3oBble JJornueckue aeicTBus:



YMCHUA UCII0JIb30BaTh HpI/IéMBI JIOTMYCCKOro MBIINIJICHUS ITPU OCBOCHHUN 3HAHUM: PaCKprIBaTh CMBICII XUMHYCCKUX MOHSITHMN (BBII[CJ'I?ITB HX XapaKTCPHBIC
IMIPpU3HAKH, YCTAaHABJIMWBATH B3aMMOCBSA3b C APYTUMHU HOHSITI/ISIMI/I), HCIIOJBb30BaTh INIOHATHA JJIA 00BSICHEHHMS OTACIBbHBIX (l)aKTOB n ﬁBHeHHﬁ, BBIGI/IpaTb
OCHOBAHHA M KPpUTCPUH I KJ'IaCCI/I(bI/IKaI_II/II/I XHUMHYCCKHUX BCIICCTB U XHMHYCCKHX peaKHHﬁ, YCTaHaBJIMBaTb MNPUYUHHO-CICACTBCHHBIC CBA3H MCKIY
00BbEeKTaMHU HU3YUCHUA, CTPOUTD JIOTHICCKHUC PACCYIKACHUA (I/IHI[YKTI/IBHBIC, JACAYKTUBHBIC, 110 aHaJIOI‘I/II/I), J€J1aTh BBIBOJbI U 3aKJIIOYCHUSI,

YMCHHC NMPUMCHATH B MPOLECCC MMO3HAHUA IMOHATUA (HpeI[MCTHbIG u MeTaHpCHMeTHHe), CHUMBOJIMYCCKUC (3HaKOBBIC) MOJCIIN, UCITIOJIB3YCMbIC B XUMUH,
Hp606paSOBBIBaTI) IIHUPOKO IMTPUMCEHACMBIC B XUMHUU MOJCIIbHBIC ITPEACTABIICHUSA — XHUMHYCCKHH 3HAK (CI/IMBOJ'I BJ'IGMCHTa), XUMHNYCCKas (bOpMYJ'Ia " YPaBHCHUC
XHUMHUYCCKOU pCakuun — npua pPCIICHHUUN y‘Ie6HO-H03HaBaT€JIBHBIX 3aga4d, C y‘-IéTOM 9THUX MOICJIBbHBIX HpGI[CTaBJIGHI/Iﬁ BBIABJIATE UM XapPaKTCPU30BATH
CYIICCTBCHHBIC IIPHU3HAKKW H3Yy4aCMBbIX 00BEKTOB — XHMHUYECKHX BC€IICCTB U XUMHUYCCKHUX peaKuHﬁ, BBISIBJIAATH 06H_II/I€ 3dKOHOMCPHOCTH, IIPUYHNHHO-
CJICACTBCHHBIC CBA3HU U IIPOTUBOPCUUA B U3YyHACMBIX IPOLICCCAX U SIBJICHUAX.

ba3oBble ucciaenoBarelibCcKue AeiiCTBHS.

YMCHHEC HUCIIOJIB30BATh IMOCTABJICHHBIC BOIIPOCHI B KAYCCTBC MHCTPYMCHTA IMO3HAHHA, A4 TAKIKC B KAa4C€CTBC OCHOBBI IS Q)OpMHpOBaHI/IH THITIOTE3bI II0
IMPOBEPKE MPABUIIbHOCTU BBICKA3bIBACMbIX CY)I([[eHI/Iﬁ;

NpuOOpEeTeHNE OMbITa MO IUIAHUPOBAHMIO, OPTaHW3AlMA M MPOBEACHUIO YYCHHYECKHUX HSKCIEPUMEHTOB, YMEHHE HAOII0JaTh 3a XOJOM IIpoliecca,
CaMOCTOSITENILHO MTPOrHO3UPOBATh €TI0 PE3yNbTaT, POPMYJINPOBATH 0OOOIIEHHS U BHIBOJIBI IO pe3ybTaTaM MpPOBEIEHHOIO OIbITA, UCCIEI0OBAHUS, COCTABIIATh
OTYET O MpoEeTaHHON padoTe.

Pa6ora ¢ undopmanmueii:

yMEHHUE BbIOMpaTh, aHATU3UPOBATb W HHTEPIPETUPOBATH HMH(OPMAIMIO pa3IMYHBIX BHUJOB W (OPM IMpPEJICTaBICHHS, MOIy4aeMyl0 M3 pa3HBIX
HCTOYHUKOB (HAay4HO-TIOMYJSIpHAsl JUTepaTypa XHWMHUYECKOTO COJEp)KaHUs, CIpaBOYHbIE IocoOus, pecypchl MHTepHera), KpUTHYECKH OLIEHUBATh
MIPOTHUBOPEUYUBYIO U HEJOCTOBEPHYIO HHPOPMALIUIO;

YMEHHE MPUMEHSATH PA3IMIHbIE METOIBI U 3aPOCHI MIPH MOUCKE U 0TOOpe MH(OPMAIIMK U COOTBETCTBYIOIINUX JAHHBIX, HEOOXOUMBIX JJIsl BHITIOTHEH UsI
yueOHBIX ¥ TIO3HABAaTENbHBIX 3a/1a4 OINPEACNEHHOr0 THUMA, NMPUOOpPETeHHE OmbiTa B 00JACTH HCIOJIb30BaHUS WH(GOPMAIMOHHO-KOMMYHHKATUBHBIX
TEXHOJIOTHH, OBJAQJCHHE KYJIbTYpOH AKTHBHOTO HCIIOJIB30BAHMS PA3UYHBIX ITOMCKOBBIX CHCTEM, CAaMOCTOSTEIHLHO BBIOMpATh ONTHUMAIBHYIO (QopMy
npencTaBieHus MHGOpPMAMM W WLTIOCTPUPOBATHh peEIIaeMble 3aJaud HECIOKHBIMU CXEMaMH, JuarpaMMamMu, ApYyruMu dopMamMu Tpadhuku U UX
KOMOMHAIIASIMH;

YMEHHUE HCIOJIb30BaTh U aHAJIM3UPOBATh B Ipolecce Yy4eOHOH M MCCIe0BaTENbCKOM AEATENbHOCTH MH(GOPMALMIO O BIMUSHUU IPOMBIIIIEHHOCTH,
CEJIbCKOT'O XO35MCTBA U TPAHCIIOPTA HA COCTOSIHUE OKPYKAIOLIECH IIPUPOAHON CPEbL.

KoMmyHuKkaTHBHBIC yHHBepcaibHble yueOHbIe 1eHCTBHUSA:



YMEHHUS 3aJaBaTh BOMPOCH (B Xoje auajora W (WIM) JUCKYCCHHM) TIO CYIIECTBY OOCYXIaeMOW TeMbl, (OopMyIHpoBaTh CBOM MPEAJIOKCHUS
OTHOCHUTCIIBHO BBIITOJIHCHUSA HpeI[HO)KeHHOﬁ 3aJda4u,

YMCHHA TMPCACTABIIATL IMOJTYYCHHBIC PC3YJIbTAaThbl MMO3HaBaTEILHOU ACATCIIBHOCTH B YCTHBIX MW IIMCBMCHHBIX TCKCTaXx; J[J€JaTb IMPE3CHTAIUIO
PE3YJIBTAaTOBBBIIOIHEHHS XUMHUYECKOTO SKCIEpUMEHTa (J1a00paTOPHOrO OmbITa, Ja0OpPaTOPHOH pabOTHI IO MCCIEJOBAHHIO CBOICTB BEIIECTB, Y4EOHOTO
IIPOEKTA);

yMEHHSI Y4eOHOTO COTpPYIHHUYECTBA CO CBEPCTHUKAMHU B COBMECTHOW TIO3HABATEIBHOW M HCCICIOBATEIICKOW JEATEIBHOCTH TPHU PEIICHUU
BO3HUKAIONIUX TPOOJIEM Ha OCHOBE yuéTa OOIIMX MHTEPECOB U COTIACOBAHUS MO3UIUH (00CYKIeHUsI, 00OMEH MHCHHUSIMH, «MO3TOBBIC IIITYPMBI»,

KOOPJAMHAIIMS COBMECTHBIX JIEHCTBUH, ONpeAeNiCHHE KPUTEPHEB 0 OIICHKE Ka4eCTBA BHIIIOJHEHHOMN pabOThI U APYyTHE).
PeryasitTuBHble yHHBepcaJbHbIe y4eOHbIe 1efiCTBUS:

YMEHHE CaMOCTOSITEIbHO ONPEAENATh LU AEATEeIbHOCTH, NIAHUPOBATh, OCYILIECTBIISATh, KOHTPOJIUPOBATh U IPU HEOOXOJUMOCTH KOPPEKTHPOBATh
CBOIO JICATEIBHOCTh, BHIOMpATh HamOosiee >(PQPeKTHBHBIE CHMOCOOBI pemeHHs y4eOHBIX M IMO3HABATENbHBIX 33734, CAMOCTOSATEIBHO COCTaBISATh WU
KOPPEKTHPOBATh MPEUIOKEHHBIN allrOPUTM JAEHCTBHUM MTPH BHITIOJIHEHUH 3a/1aHUI ¢ yu€TOM MOJIYYEeHUs HOBBIX 3HAHUI 00 M3y4aeMbIX OOBEKTaX — BELECTBAX
U peaklUsiX, OLICHUBATh COOTBETCTBUE ITOJIYYEHHOTO PE3yJIbTaTa 3asBJICHHOW LI€JIM, YMEHUE HCIIOIb30BATh M AHAIM3UPOBATh KOHTEKCTHI, IIPEUIaracMble B
YCIIOBUHM 3aJaHUM.

INPEAMETHBIE PE3YJIBTATbBI

B cocrage MMPEAMCETHBIX PE3YJIbTATOB IIO OCBOCHHUIO 00513aTEINBLHOTO COACPpIKaHUA, YCTAHOBJIICHHOI'O HaHHOﬁ (I)ezlepanLHoﬁ pa6oqel71 HpOFpaMMOﬁ,
BBIJICIIAIOT. OCBOCHHBIC 06yT~IaI-OHII/IMI/IC$I HAay4YHBIC 3HaHHA, YMCHUA H CII0COOBI I[GflCTBI/IfI, CHCIII/I(l)I/I'-IGCKI/IG JUIA HpeI[MeTHOﬁ obnactu «XI/IMI/ISI», BU/IbI
ACATCIIBHOCTH 11O NOJTYUYCHUIO HOBOT'O 3HAHHA, €0 MHTCPIIPCTALIUU, Hp606p330BaHI/II-O W MPUMCHCHUIO B PA3JTMYHBIX y‘~I€6HI)IX 1 HOBBIX CUTYyallUAX.

K koHIy o0yueHus B 8 kJjiacce nmpeMeTHbIe pe3yIbTaThl Ha 6230BOM YPOBHE JIOJIKHBI OTPaXkaTh CPOPMHUPOBAHHOCTD Y 00yHarOIUXCS YMEHUI:

pPacKpbIBaTh CMBICI OCHOBHBIX XHWMHUYECKUX TOHATHUH: aTroM, MOJIEKYJla, XHMHUYECKHUH 3JEMEHT, MPOCTO€ BEIIECTBO, CJIOXKHOE BEIIECTBO,
cMeCh(OIHOPOJIHAsE U HEOJIHOPOJHAs1), BAJICHTHOCTh, OTHOCUTEIbHAS aTOMHAas W MOJIEKYJsipHasi mMacca, KOJWYECTBO BeEIeCTBa, MOJIb, MOJISIpHAs Macca,
MaccoBast 10Ji1 XUMUYECKOI0 AJIEMEHTa B COCTMHEHUH, MOJISIPHBIN 00bEM, OKCHJI, KUCIIOTa, OCHOBAHUE, COJIb, AIEKTPOOTPUIIATEIbHOCTD, CTENIEHb OKUCICHUS,
XUMHUYECKas peaKivs, KIAaCCH(PUKALUs PEaKIUil: peaKkIuh COSAMHCHUS, DPEAKIMH pPa3JIOKEHHUsS, PEaKIMH 3aMEIleHHUs, peaKIuu oO0MeHa, 9K30- U
SHAOTEPMUUYECKUE pEaKLUH, TEIIOBOM 3(D(eKT peakiuu, sapo aroma, dJIEKTPOHHBIN CIOW aroma, aTOMHas OpOuTallb, paglyCc aromMa, XMMHUYECKas CBS3b,
MOJISIpHAsl U HENOJIApHAash KOBAJIEHTHAs CBA3b, MOHHAs CBS3b, MOH, KaTUOH, aHUOH, PAacTBOP, MaccoBas JOJs BeHIeCTBA (MPOLEHTHAs KOHUEHTpALUs) B
pacTBope;

WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMUYECKUX MOHSITHI U MPUMEHSTH 3TH MOHITHS MPU OMUCAHUU BEUIECTB U UX MPEBPALCHUN;

HCIOJIb30BaTh XMMHUYECKYI0 CUMBOJIUKY JIJIsl COCTaBJICHUs OPMYJ BEIIECTB U ypaBHEHUI XUMUYECKUX PEaKIUi;



OINpENIeNIATh BAJEHTHOCTh AaTOMOB JJIEMEHTOB B OWMHApHBIX COEIMHEHMAX, CTENEHb OKHCICHHMS D3JEMEHTOB B OHHAPHBIX COCIUHEHUSX,
MPUHAIIICKHOCTh BEIIECTB K ONPEACIEHHOMY KJIACCy COCOUHEHUH 1O (opMmyiaM, BUJI XUMHUYECKOW CBs3M (KOBAJCHTHAsh M MOHHAs) B HEOPraHMYECKHX
COCIMHEHUSX;

packpbiBaTh cmbica [lepuogudeckoro 3akona /. M. MeHnneneesa: 1eMOHCTpUPOBATh IOHUMAaHUE IIEPUOJUYECKON 3aBUCUMOCTH CBOMCTB XUMHUUYECKHUX
JIEMEHTOB OT MX NOJ0XeHUs B [lepuonudeckoil cucreMe, 3aKOHOB COXPAHEHHUS! MAcChl BEILECTB, ITOCTOSHCTBA COCTaBa, aTOMHO-MOJIEKYJIAPHOTO y4Y€HUS,
3aKoHa ABOTaJIpo;

OIMCBIBATh U XapaKTepU30BaTh TabIMuHy0 Gopmy lleprnoanueckoil cucTeMbl XMMHUYECKHUX 3JIEMEHTOB: Pa3jinyaTh MOHATHUS «TJIaBHas noArpynmna (A-
rpymnmna)» u «mobdounas noarpynna (b-rpymnma)y», Manbie u OonbIIne MEPUOJIBI, COOTHOCUTH 0003HAUEHUs, KOTOphle MMEIoTcs B Tabnuue «llepuoanyeckas
cucreMa Xxumuueckux sneMeHToB JI. M. MenzaeneeBa» ¢ YUCIOBBIMU XapaKTEPUCTUKAMHU CTPOEHHUS aTOMOB XMMHYECKHX 3JIEMEHTOB (COCTaB M 3aps] sjapa,
o0111ee YUCIIO AIEKTPOHOB U PACIPENECIIEHUE UX 10 HIIEKTPOHHBIM CIIOSIM);

KJ1accu(UIUpPOBaTh XUMHUUECKUE 3JIEMEHTBHI, HEOPraHWMYECKHE BEIECTBA, XUMHUECKUE PeakUuu (MO YHMCIy U COCTaBY YUYAaCTBYIOUIMX B peaKIUH
BEIIECTB, 110 TeIUIOBOMY 3 deKTy);

XapakTepu3oBaTh (OMUCHIBATh) OOIIME XMMHYECKUE CBOMCTBA BEIIECTB PA3IMUHBIX KJIACCOB, MOATBEP)KIas OMMCAHUE MPUMEPAMU MOJEKYISIPHBIX
YPAaBHEHUN COOTBETCTBYIOIUX XUMHUECKUX PEAKIIH;

IIPOrHO3MPOBaTh CBOMCTBA BELIECTB B 3aBUCHUMOCTHM OT MX Ka4eCTBEHHOI'O COCTaBa, BO3MOKHOCTH IPOTEKAaHUS XMMHUYECKHUX IPEBPALLEHUI B
Pa3IUYHbIX YCIOBUSIX;

BBIUUCIIATE OTHOCHUTENIBHYIO MOJIEKYJISIPHYIO M MOJISIDHYIO MAaccChl BELIECTB, MAacCOBYIO JOJII0 XMMHYECKOrO 3JeMEHTa Mo (Gopmylie COeIUHEHUS,
MacCOBYIO JIOJIIO BELIECTBA B paCTBOPE, MPOBOJIUTH PACUETHI IO YPABHEHUIO XUMUYECKOW PEaKIUy;

MPUMEHSATh OCHOBHBIE ONEPAMM MBICIUTEIbHON NEATETbHOCTH — aHAJIM3 U CHHTE3, CpaBHEHME, 0000IIeHHe, CUCTEMAaTHU3aluIo, KIIACCU(PUKAIINIO,
BBISIBJIEHHE IPUUYMHHO-CJIEICTBEHHBIX CBSI3€W — JJI1 M3YyUEHUs CBOWCTB BEIIECTB M XHMMUYECKUX DPEAKIMI, €CTeCTBEHHO-Hay4YHbIE METOJbl MO3HAHMS —
HaOJI0IeHNe, U3MEPEHNE, MOJIETMPOBAHUE, SKCIIEPUMEHT (peasIbHbIN U MBICICHHBII);

clleIoBaTh IpaBWJIaM IOJb30BAaHUS XMMHUYECKOW MOCYHOH M J1a0OpaTOpHBIM OOOPYAOBAHHMEM, a TaKXe IMpaBuiaM OOpallleHHs C BELIECTBAMH B
COOTBETCTBUM C MHCTPYKIMSIMU IO BBIMOJIHEHHUIO JTAOOPAaTOPHBIX XMMUYECKHX OIBITOB IO TMOJTYYEHHUIO U COOMpaHUIO Ta3000pa3HbIX BELIECTB (BOJAOPOAA U
KHMCIIOpO/ia), IPUTOTOBJIEHHUIO PACTBOPOB C OIpEAEIEHHOW MAacCOBOM J0ed pacTBOPEHHOIO BEIIECTBA, IJIAHUPOBATh U IMPOBOJUTH XHUMHUYECKHE
HKCIEPUMEHTHI 110 PaclioO3HABAaHUIO PACTBOPOB LIEJIOUEH U KUCIOT C OMOIIBIO0 HHIMKATOPOB (JTAKMYc, GeHON(pTaTenH, METUIOPAHXK U APYTHeE).

Conep:kanue y4eOHOT0 npeamera
8 kaacc
Beenenue.
XuMmusi ¥ Hay4HO-TEXHUYECKui mporpecc. Mcropuueckue sTambl BOSHUKHOBEHHUSI M Pa3BUTUS XUMHUU. OCHOBHBIE MOHATHS W Teopuu xumuu. Jlabopatopnoe
o0opynoBanue U puEMBI padoThl ¢ HUM. [IpaBuia TexHnky 6€301acHOCTH MpH padboTe B KAOWHETE XUMHUH.
Jdemoncrpanuu. TaOnuiel, criainpl, MOKa3bIBAIOLUIME HCTOPUYECKUI IyTh DPa3BUTHS, AOCTIKEHHS XUMHHM M HMX 3HaueHHE; JlabopaTopHOEe 00OpYyIOBaHHE.
IpakTnyeckas padora Nel. JlabopaTopHoe 000pyAOBaHHE U TPUEMBI pAOOTHI C HAM.

Pazgen 1

BeliecTBo ¥ XMMMUECKME SBJIEHMS C TTO3MIMI ATOMHO-MOJIEKYJIIPHOTO YUeHUSI. XMMUYECKue

3JIEMEHTHI U BEIIIECTBA B CBETE ATOMHO-MOJIEKYJISIPHOTO YUE€HUS

[NonsiTue «BemecTBO» B pu3rke u xumun. OU3NUecKre U XUMUYECKHE BICHMS. M3MeHsIoIeecs BEIECTBO KakK MpeAMeT H3ydeHuss XuMun. Da3oBbIe Mepexoibl.
OnucaHue BEIIECTB.



XUMHUUYECKUE DIIEMEHTBI: MX 3HAaKH M CBEICHHA W3 HCTOpHHM OTKpBITHS. CocTaB BelIecTB. 3aKOH IOCTOSHCTBA COCTaBa, XUMUYecKHe (Qopmynsl. Dopmsbl
CYILIECTBOBAaHU XUMUYECKHUX 3JIEMEHTOB. BeriecTBa MpocThie U CI0XKHBIE.

[Ipocteie BemiecTBa: MeTaulbl W HeMeTaiulbl. OOmIas XapakTepHCTHKAa METaIOB M HeMeTauloB. HekoTopble cBegeHHMs O MeTaylax M HeMeTasax,
00YCIIOBIMBAIOMINX 3arPsS3HEHHOCTD OKpYXaromeH cpeapl. Onucanue HEKOTOPHIX HanboJee pacpoCTPaHEHHBIX MPOCTHIX BEIIECTB.

ATOMHO-MOJEKYIspHOE yueHHe B XUMHUHU. OTHOCUTENBHBIE aTOMHBIE U MOJIEKYJIsIpHbIE Macchl. Cructema xuMmuyeckux anemeHToB J[.M.MenneneeBa. Onpenenenue
MepHOAA U TPYIIBL. XapaKTepUCTUKA MOJOKEHUSI XUMUUECKHUX 3JIEMEHTOB B IEPUONUECKOl cucTteme. BaneHTHOCTD.

KomnuecTtBo BemecTBa. OnpeneneHue BaJ€HTHOCTH MO MOJOXKEHHUIO 3JIEMEHTa B MEPHUOJUYECKON cucteme. Monb — eUMHMIA KOJWYecTBa BelecTBa. MomspHas
Macca.

JdemoncTpanmu. 1. dusnueckue u XUMUUYECKUE SIBIEHUS. 2. MI3MepeHue mIoTHOCTH XKUIKOCTH apeoMeTpoM. 3. ITnaBnenue cepsl. 4. Onpenenenue

TEIIONPOBOIHOCTH U 3JIEKTPONPOBOIHOCTH BemiecTB. 5. OnbIThl ¢ koyutekuuei «lllkana tBEpaocti». 6. Moaenu atoMoB u Mojekys. 7. Koineknus MeTaiios u
HemeTaiioB. 8. [lodydenne yriekucioro ra3a pa3sHeiMu criocodamu. 9. DnexTponms Boasl. 10. Bosronka fioga. Kunssuenne Boapl. HakanmuBanue kBapia.

Harpesanue napranuna. 11. Oneitet o auddysun. 12. Komneknus npocThiX BemlecTs, 00pazoBanHbIX dnementamu | — |11 mepuonos. 13. Habop kogorpamm:
«O06pa3mpl pereHns pacu€THRIX 3a1aw». 14. Komnekius BemecTB konudecTBoM | Monb. 15. [flnnamudaeckoe mocooue: «KommdecTBeHHBIE OTHOMICHHUS B XUMHUID.

JlaGopaTopHbie onbITHI. 1. PaccMoTpeHue BemecTB ¢ pa3MuIHBIMEI (PH3NYECKAMU CBOWCTBAMU (MEb, Kelle30, INHK, cepa, BOJa, XJIOPU HATPHS U Ap.). 2.
HcnpiTanue TBEPAOCTH BEMIECTB ¢ TOMOIIBIO 00pa3iioB kouteknnn «llIkama TBEpaoctiy. 3. IlpuMeps! Gu3NUeCcKuX SBICHAN: CTHOaHHUE CTEKITHHON TPYOKH,
KHIISTYeHUE BOBI, IUIaBieHue napadpuna. 4. [Ipumepsr XuMudecKux SBJICHHIA: TOPEHUE IPEBECUHBI, B3AUMOJIEHCTBHE MPaMopa C COJISTHON KUCIOTOH. 5. M3ydenne
00pa3lioB METAJUIOB ¥ HEMETAJUIOB (CEpHI, JKelle3a, allOMHHUS, TpaduTa, MeIH U 1Ip.). 6. MI3ydeHne cBOMCTB BEIIECTB: HAarpeBaHNe BOJIbI, HATPEBAHNE OKCHIA KPEMHUS
(V).

Pacuérnbie 3amaun. 1. BeluncieHne OTHOCUTEIHLHOW MOJICKYJISIPHOM MacChl BEIIECTB, MAacCOBOHM JOJM 3JIEMEHTOB 0 XMMHUYECKHM (opmyiaMm. Beruuciienue
MOJISIPHON Macchl BemecTsa. 2. OnpeeneHne Macchl BEIECTBa 10 HU3BECTHOMY €0 KOJIMYECTBY U HA00OPOT.

XumMuveckne peakuu. 3aKOHBI COXPAHEHUSI MacChl M JHEPIruu

CyImHOCTh XMMHUYECKUX SIBICHUI B CBETE€ aTOMHO-MOJIEKYJISIpHOTO yueHus. [Ipu3Haku mpoTeKaHUs] XUMHUYECKUX peakuui. [IpudnHbl 1 HampaBiIeHUs] MPOTEKaHUSA
XUMU4eckuX peaknuil. [ToHsTHE 00 SHTpPONMM W BHYTPEHHEH 3Heprud BemiecTBa. OOpaTMMOCTh XUMHYECKUX peaknuil. [IpeBpamieHue SHepTuu Npu XUMHYECKHUX
peaKknuAax, yCJIOBUA MPOTCKAHHUA XUMHUYCCKUX peaKum‘/'I, OK30- U SHAOTCPMHUUCCKUC PCAKIWH. 3aK0oHBI COXpaHCHHA MACChbl U SHEPIrur, UX B3aUMOCBA3b B 3aKOHC
coxpaHeHust Matepuu. COCTaBlIeHUE YPAaBHEHUN XUMUUECKUX peakiuil. PacuéTel mo ypaBHEHUSIM XUMUYECKUX peakiuui. TUIBI XUMUYECKUX PEAKIUIl: pa3ioKeHusl,
COeMHEeHHS, 3aMelIeHns, oOMeHa. O000IeHNe 3HAHNH 0 XUMUYECKUX PEaAKIIHIX.

JdemoncTpamuu. 1. [IpuMepsl XMMHUYECKMX peakIUil pa3HBIX BHJOB: Pa3IOKCHHE MallaXxWTa, OMXpoMaTa aMMOHHUS, B3aUMOJICHCTBHE COJSHOW KHCIIOTHI C
KapOoHaTOM HATpus U Jp. 2. OIBITH, WLTIOCTPUPYIONIUE 3aKOH COXPAHEHHS MacChl BEIECTBA: TOPEHHE CBEYM HAa Becax C IOTJIONEHHUEM MPOAYKTOB TOPEHUS,
OKHUCIICHUE METaJUIOB B 3aKPBITHIX COCYAaX CO B3BEIIMBAaHHMEM, OOMEHHBIC PeaKIMd B TPUOOpax Ui WLIFOCTpanuu 3akoHa. 3. OMBITHL, WITIOCTPUPYIOLIUE
MIPEBPAIICHIS] PAa3TUIHBIX BUAOB SHEPTHH JIPYT B Apyra. Habop momeneit aToMoB.

JlaGopaTopHble onbIThl. 1. [Ipr3Haku NpoTeKaHUsS XUMHUYECKUX PEaKIUil: HarpeBaHUe MEJHOU MPOBOJIOKH; B3aUMOJICUCTBHE PaCTBOPOB €IKOT0 HATpa U XJIOpUaa
MEJIN; B3aUMOJICHCTBHE PACTBOPOB YKCYCHOW KHCJIOTHI M THAPOKApOOHATAa HATPWsI; B3aWMMOICHCTBHE PACTBOPOB XJIOPHOTO Kejie3a M KPacHOW KPOBSHOHW COJIH;
pacTUpaHue B CTYIIKE IOPOIIKOB XJOpHUIA aMMOHHS M TamEHOW m3BecTH. 2. THITBI XMMHUYECKHX PEaKIUi: pa3iIoKCHHE MajlaXWTa; B3aHUMOJICHCTBHE XKeie3a C
pactBopoM xsopuna meau (1), B3anmoelicTBie pacTBOPOB €AKOTO HaTpa M XJIOPHOTO JKelesa.

PacuéTrnble 3amaum. BpruucieHne mo XMMHYECKMM YpPaBHEHHSM MaccC, KOJMYECTB BEUIECTB: a) BCTYNMUBIINX B peakiuio; 0) oOpa3oBaBIINXCS B pe3ysIbTaTe
peakuuu.

MeToabl XUMHUH



[MonsiTMe 0 MeToNe KakK CpPEJCTBE HAYYHOTO MO3HAHMS JECHCTBUTEIHLHOCTH. METOMBI, CBSA3aHHBIC C HEMOCPEACTBCHHBIM H3yUYCHHEM BEINECTB: HAOIIOJCHHE,
ONKCaHUE, CpPaBHEHHE, XUMHUYCCKUW OKcrepuMeHT. [loHsTHe 00 wuWHAMKAaTOpaX. XHMUYECKUH S3bIK, €ro BaKHEWIHEe (QYHKIMU B XUMHUYSCKOM Hayke.
JlaGopaTopHbie onbIT. lI3MeHeHNE OKpacKu WHANKATOPOB B Pa3TUIHBIX Cpeax.

BemecTBa B OKpyKamLieil Hac NPUpPoOIe U TEXHUKE

BemecTBa B mpupoe: OCHOBHBIE CBEJICHHSI O BEIIECTBEHHOM cocTaBe reocdep u kocmoca. [lorstre o rexHocdepe. UncTele BemecTBa U cMech. CTereHb YUCTOTH U
BHIBI 3arpsi3HEHMs BemecTB. lIOHATHE O TOMOTEHHBIX W TeTepOTeHHBIX cMmecsax. Pasmenenme cmeceil. OumcTka BemiecTB: (GUIBTPOBAHUE, MHUCTHILIAINS,
KpUCTAIUTH3AIMS, IKCTparupoBaHue, xpomaTtorpadusi, BO3roHKA. MmeHTHduUKarus BEmeCTB C TOMOINBIO ONpPEAeTeHHs TeMIIepaTyp IUIaBICHUS W KHUIICHUS.
BemectBa B Texnuke. [lomydeHne BeliecTB ¢ 3aJlaHHBIMH CBOHCTBAMH — OCHOBHas mpoOineMa xumuu. IloHSATHE O BemlecTBaX Kak O ChIpbe, MaTepuaiax H
MpoAyKuuu. BemecTBa opranndeckue U Heopranndeckue. [lepBoHadanbHbIe CBEIEHUS 0 XUMUYECKON TexHonoruu. [lnaneTapHelil Xxapakrep BIUSHHUS TEXHUKH Ha
OKpy>karomryto cpeay. [IpuponooxpaHuTenbHOE 3HaYEHHE OUUCTHBIX COOPYKEHUH U 3KOJIOTMYECKH YHCTHIX TEXHOJIOTHI.

[ToHsiTHEe 0 pacTBOpax Kak TOMOTCHHBIX (PU3UKO-XMMUYECKHX CUCTeMaX. 3HAYCHHE PacTBOPOB JUISl )KM3HHU YEJIOBEKa, CEIbCKOXO3SMCTBEHHOTO M MPOMBIIUICHHOTO
npou3BoJCcTBa. PacTBOprMOCTh BemiecTB. BiusHue TexHocepsl Ha TMPUPOIHBIC MPECHBIE U MOpPCKUE BOIBbI. DaKTOPHI, BIMSIONIME HA PACTBOPUMOCTH TBEPIBIX
BEIIECTB U Ta3oB. M3MeHeHHe pacTBOPHUMOCTH KHCIIOPOAa B CBSA3M C 3arpsisHeHHeM Boi. KoaddunueHnt pactBopumoctr. CrocoObl BBIpaXKEHUSI KOHICHTPALIUH
pacTBOPOB: MAacCOBasl OJISA, MOJIAPHAsl KOHLIEHTPALIMSL.

JdemoncTpanmu. 1. Pa3nenenue cmeceil pa3nuyHBIMM METOJAaMHU: METOJOM OTCTAaWBaHUS; C IOMOIIBIO JEIUTEIHHON BOPOHKH; METOJOM KOJOHOYHOU
xpomarorpaduu. 2. Konneknus pa3muaHbIX COPTOB HEPTH, KaMeHHOTo yriid. 3. Koyutekiust mpupoaHbIX U CHHTETHYECKUX OpraHiYecKuX BemecTB. 4. PacTBopeHue
BEIIECTB C Pa3IMYHBIM KO3(D(OUIIMEHTOM PaCTBOPUMOCTH. 5. Y CIIOBUS H3MEHEHHUST PAaCTBOPUMOCTH TBEPIBIX U ra3000pa3HbIX BemiecTB. 6. TemmoBbie 3 pexTh mpu
PaCcTBOPEHUU: PACTBOPEHHUE CEPHOUM KUCIIOThI, HUTPATa aMMOHHUSL.

JlaGopaTopHbie onbIThI. 1. O3HaKOMIIEHHE C 00pasllaMu MPOCTHIX M CIOXKHBIX BEIIECTB, MUHEPAJIOB W TOPHBIX Mmopoa. 2. Pa3nenenne cMmecu cepwl U xKenesa,
pasnenenue cMecu HeQTH U Boabl. 3. MccnemoBanne pU3NIECKHX U XUMHUYECKAX CBOMCTB IIPUPOTHBIX BEIIECTB (M3BECTHAKOB). 4. V3ydeHne BIUSHUS NMPUMeECEl B
BEIICCTBE Ha €ro (U3MYECKHEe M XUMHUYECKHE CBOWCTBa (B3aUMOJICHCTBHME JIAOOPAaTOPHOTO W TEXHUYECKOTO KapOoHATa KalblUi C COJISIHOM KHCJIOTOM). 5.
OOyrnuBaHue opraHudeckux BemlecTB. 6. CpaBHeHHE MPOO BOJBI: BOJOMPOBOIAHOM, U3 TOPOJACKOTO OTKPHITOTO BOAOEMA. 3HAKOMCTBO ¢ 00pa3laMu MpOIyKIIUH
XUMHYECKUX U CMEKHBIX C HUM TPOU3BOJICTB.

IpakTnyeckne padornl. 2. OuWCTKAa BEMECTB METOJAMH (HIBTPOBAHUS, KPHCTAIUIM3AIUK, TEPETOHKH, BO3TOHKH, XpOMarorpaduu, 3KCTparupoBaHUs. 3.
PacTBOopuMOCTSb BelllecTB

4. IlpurotoBieHUE PacTBOPOB 3aJaHHON KOHIICHTPAIIHH.

Pacuérnbie 3agauu. 1. [loctpoenue rpadukoB pacTBOPUMOCTH BEIIECTB MPH pa3indHoN Temreparype. 2. Mcrnons3oBanue rpadukoB pacTBOPUMOCTH IS PacYETOB
KO3(DPUITMECHTOB PACTBOPUMOCTH BEIIECTB. 3. BhIUnCiIeHWE KOHIIEHTPAIMHM PAcTBOPOB (MAacCOBOM JOJM, MOJIIPHON KOHIIGHTpAIlMH) IO Macce pPacTBOPEHHOTO
BelecTBa U O00BEMY WM Macce pactBoputens. 4. Beruncienne macchl, o0bemMa, KOJIMYECTBA PACTBOPEHHOTO BEIIECTBA M PACTBOPUTENS IO ONpeAeiaEHHOM
KOHLEHTpAIK pacTBOpA.

[ousitue o razax. Bozayx. Kuciopon. 'openne.

[TonsTre o razax. 3akoH ABoraapo. Bo3myx — cmech ra3oB. OTHOCHTENbHAS TUIOTHOCTH T'a30B.

Kucnopon — xumudeckuit 3IeMEHT 1 IPOCTOE BetecTBO. McTopus oTkpeITHs Kuciaopoaa. Cxema onbiToB J.IIpuctim n A.JI.JIaByasse.

Amnorponust. O30H. 3HadueHue 030HOBOTO ciosi 3emud. [IpoOiiemMa HapyIeHus ero 1MeNOCTHOCTH. [1oBEIIIIeHNe colepKaHusl 030HA B MPU3EMHOM CJIO€ aTMOCQEPHI.
[Tomydgenune Kuciaopona B MPOMBITIUICHHOCTH W JabopaTopuu. XMUMHUYECKHUE CBOMCTBA KUCIOpoja. IIporieccsl ropeHrs W MEIJICHHOTO OKHCIeHus. lIpuMenenme
KHCIIOpO/Ia.



AtmMmocdepa — Bo3aymHas 00oouka 3emun. TeHAeHIMH U3MEHEHHs cOCcTaBa Bo3Ayxa B XXB. OCHOBHBIC UCTOUHHUKH 3arpsisHeHHs atMocgepbl. TpaHCHOPTHBIN
nepeHoc 3arpsasHeHuil. Kpyrosopot kucnopoaa B npupoje. O BceMUpHOM 3aKoHe 00 aTMocdepe.

JdemoncTpanuu. 1. Ilomydenue kucnopozpa. 2. Cxuranue B aTMocdepe KHCIOpoJa, cepsl, yrisi, kpacHoro ¢ocdopa, HaTtpus, xenesa. 3. Ilomyuenue o3oHa. 4.
BsaumogeiicTBue 030Ha ¢ pacTBOpaMy HHAWIO U MOAUAA Kaius. 5. ONBITHI, MOATBEPKIAIOIINE COCTaB Bo3aAyXa. 6. ONBITH IO BOCINIAMEHEHHUIO U TOPEHHUIO.
IIpakTHyeckast padora. 5. [lomyyeHune KkucaIopoia U U3y4EHNE €TO CBONCTB.

Pacuérnbie 3axaun. 1. OnpeneneHne OTHOCUTENBHOM TNIOTHOCTH T'a30B 110 3HAYEHUSIM UX MOJEKYISpHBIX Macc. 2. OnpeneneHne OTHOCUTENBHBIX MOJIEKYIISIPHBIX
Macc ra3000pa3HbIX BEUIECTB 110 3HAYCHUIO UX OTHOCUTEIBHOM TUIOTHOCTH.

Tema TBOpueckoit paboTbl. cToOUuHNKY 3arps3HeHus aTMOC(ephl i CIIOCOOBI €r0 MPEoI0ICHUSI.

OcCHOBHBIE KJIACCBI HEOPTAHMYECKHUX COCAMHCHHU M.

Oxcunpl — cocTaB, HOMEHKIATypa, kinaccupukanus. [loHsTHe o ruapokcugax — KUCIOTaX W OCHOBaHMAX. Ha3BaHus m coctaB ocHoBaHuil. I'mupokcorpymma.
Knaccudukarms kucmor, ux cocras, HazBaHUs. CocTaB, HA3BaHUS COJIEH, TPaBHIIa COCTABICHHUS (POPMYIT COEH.

XuMH4YecKue CBOWCTBAa OKCHIOB. BimsHUE cocTaBa KHCIOT Ha XapakTep WX CBOWCTB (Ha MpUMepaxX COISIHON M cepHOoW KucioT). OO0mue XUMIYecKrue CBOICTBa
kucnot. PactBopumocts kucioT. KucnotHsie moxmu. Ousndeckne CBOMCTBAa M CIIOCOOBI MONYYEHHUs Ienoveil. XMMHUYECKHE CBOMCTBA coliell (B3amMopeicTBre
PacTBOPOB COJICH ¢ pacTBOpaMHM INENOYeH M MeTauiaMH). ['eHeThdeckasi CBsA3b KJIACCOB HEOPraHWYECKHX coequHeHHi. AMGOTepHOCTh. OKCUABI U THIPOKCUIBI,
obnanaronire aM(pOTepHBIMU cBoWicTBaMH. Kiaccuukanus HeOpraHMUecKHX BemliecTB. lleproandeckoe M3MEHEHHE CBOMCTB XMMHYECKHX JJIEMEHTOB U UX
COeTMHEHUH (Ha TpUMEpPE OKCUIOB, THAPOKCHUIIOB M BOJOPOJTHBIX COSTUHEHUH).

JdemMoncTpamuu. 1. O0pa3sipl COCIUHEHHMI — MPEACTABUTENICH KUCIIOT, COJieH, HePacTBOPUMBIX OCHOBAHWIA, IIeaoueii, OKCUIoB. 2. OMNbIThI, HWUTFOCTPUPYIOIINE
CYIIECTBOBAaHUE TCHETHYECKOM CBSA3M MEXY COSAUHEHUsAMHU (ocdopa, yriepoaa, HaTpus, Kajabiys. 3. B3aumonelcTBie kanblius U HaTpusi ¢ Bojoi. 4. JlelicTBue
WHAUKATOPOB. 5. OMBITH, WIIIOCTPUPYIOIINE XMMHUYECKHE CBOMCTBA OTAEIBHBIX KJIaCCOB HEOPraHMYECKHX cOoeIuHEHHi. 6. OOpa3ibl NPOCTHIX BELIECTB U UX
COeAMHEHHH (OKCHIIOB U THAPOKCHUAOB), 00pa30BaHHBIX 3IIEMEHTaMH OJHOTO NEPHOAA.

JlaGopaTopHbie ombIThl. 1. Paccmorpenue oOpasnoB okcumos (yrimepoma (1V), Bomopoma, docdopa, Memu, xampmus, keneza, kpemHus). 2. Habmonenwe
PacTBOPUMOCTH OKCHJIOB AJTFOMUHMS, HATPUS, KaIblys, MeaU B Boze. 3. OnpeneseHue cpelibl NOMYyYEHHBIX pacTBOPOB € MOMOIIBI0 HHAMKaTOpa. 4. PaccMoTpeHune
00pa3LoB coyiell M OompeAeieHue MX pacTBOpUMOCTH. 5. B3ammoneiicTBue okcumoB kamblius M Qocdopa ¢ BOIOH, ompelesieHHE XapakTepa oOpa3oBaBLIETOCs
THIPOKCHIIA C MOMOLIbI0 MHAMKaTopa. 6. B3ammopeiictBue oxcunoB menu (ll) m mmHka ¢ pactBopoM cepHoil kucnotel. 7. llomyueHue yriekuciaoro rasa u
B3aMMOJICHCTBHE €T0 C M3BECTKOBOU BOJION. 8. MccmenoBanue CBONCTB COJSTHOM M CEPHOU KUCJIOT C MCIIONH30BAHUEM MHIWKATOPOB. 9. B3anmoseiicTBre MeTaiioB
(Marnums, IMHKA, XKene3a, Mean) ¢ pacTBopaMu KucioT. 10. Mi3MeHeHne okpacku WHAMKATOPOB B pacTBopax mienoueil. 11. BzaumoneiicTtBre pacTBOpOB KUCIOT CO
menodamu. 12. BzaumomeicTBre pacTBOPOB KHUCIOT C HEPACTBOPUMBIME OCHOBaHMsIMH. 13. [loirydenne HepaCTBOPUMBIX OCHOBAaHHWH U MCCIIEIOBAHHE WX CBOWCTB
(na mpumepe rugpokcuna uuHka). [IpakTuyeckas padora. 6. MccnegoBanue cBOMCTB OKCHIOB, KUCIIOT, OCHOBaHHUH.

Pasznen 2.
BemrecTBa u XuMH4YecKHe peaKiuu B CBeTe YJIEKTPOHHOIT TeOPHUH.

CtpoeHue aToma.

Crpoenne atoma. CTpOCHHE 3JIEKTPOHHBIX 00OJOYEK aTOMOB 3JIEMEHTOB: S-, P-, d-, f-ajekTpoHbl. MecTo 2jeMEeHTa B MEPUOANYECKON CHCTEME M DIICKTPOHHAS
CTpYKTypa aToMOB. PajgnoaktuBHOCTh. [IoHATHE O IPEBPANICHUN XUMHUYCCKHX JIIEMEHTOB.

demoncTpamuun. 1. Cxemsl oneiToB ToMcoHa, pe3epdopaa, Mmmmukena. 2. CXeMbl OTIBITOB, TTOATBEPKAAIOININX CBOMCTBA AJIEKTPOHA KaK YaCTHIIH U KaK BOJIHEL. 3.
MoJjienu aTOMOB pa3InIHBIX YIIEMEHTOB.



Ilepuonuyeckuii 3aKoH U nepuoanyeckasi cucrema djeMmeHToB .M. Menneneena.

CBoiicTBa XMMHUYECKUX 3JIEMEHTOB M MX W3MeHeHus. Kinaccudukanms xumudeckux 3eMeHToB. OTKPBITHE EPHOANYECKOro 3akoHa. CTpoeHrne aTOMOB JJIEMEHTOB
MaJbIX ¥ OOJNBUIMX MEPUOJIOB, TIIABHBIX M MOOOYHBIX MoArpymni. PopMyInpoBKa MEPHOINIECKOTO 3aKOHA B COBPEMEHHOM TpakToBke. Ileproanyeckas cucrema B
cBeTe cTpoeHus aroma. du3nvyeckuil CMBICT HOMepa TeproAa U rpymnibsl. CeMelcTBa SIeMEHTOB (Ha IPUMEpax IIETOYHBIX METAJUIOB, TAJIOTEHOB, HHEPTHBIX T'a30B).
XapaKkTepUCTHKAa XMMUYECKUX CBOMCTB 3JIEMEHTOB IJIABHBIX MOATPYHI U HNEPHOAMYHOCTh UX HM3MEHEHHS B CBETE JIEKTPOHHOIO CTPOCHHUSI aToMa. DJIEMEHTHI,
COEAMHEHMS KOTOPBIX MPOSIBILIOT aMpoTepHble cBoiicTBa. OTHOCUTENbHAS MIEKTPOOTPULIATEIBHOCTD MIeMEeHTOB. O01Ias XapaKTepUCTHKA JIEMEHTa Ha OCHOBE €T0
NoJIOXKeHus B nepuonudeckon cucreme J.M.Menneneesa. 3HaueHne NepuoIuvecKOro 3aKOHA AJIsl pa3BUTHS HAYKH U TEXHUKH.

Ponp neproanveckoro 3akoHa B CO3JaHUU HAyYHOW KapTHHbI MUDA.

Jdemonctpanuu. 1. Habop cnaiinoB, komorpamm, Tabnwn «llepnonnyeckuii 3akoH W cTpoeHue atoMay. 2. JleMoHCTparus oOpas3loB IMIEIOYHBIX METaNIOB U
rajoreHoB. 3. B3aumonelcTBre EIOYHBIX METAIOB U TAJIOT€HOB C MPOCTBIMU U CJIOKHBIMU BenlecTBaMu. JlabopaTtopHble onbiThl. 1. MccnenoBanue cBOMCTB
aM(OTEepHBIX THAPOKCUIOB U LIETIOYEH.

CTtpoeHue BelecTna.

BanentHoe cocTosTHHE aTOMOB B CBETE TEOPHUH SJICKTPOHHOTO CTPOEHUS. BajeHTHBIC ANIEKTPOHBL. XUMUYECKas CBI3b aTOMOB. KoBajeHTHAs CBSI3b U MEXaHU3M €&
oOpa3oBanus. HenomnsipHas u mossipHasi KOBaJCHTHas CBsA3b. CBOWCTBA KOBAJCHTHOW CBS3U. DJICKTPOHHBIC W CTPYKTYpHBIC (POpMyIibl BeliecTB. MoHHAsS CBSI3b U
MexaHm3M e€ oOpa3oBanusi. CBoiicTBa MOHOB. CTETeHb OKHCIICHMS.

[Ipupoga xumudeckorr cBsi3u U €€ TUIBL. OTHOCHUTEILHOCTH THUIOJOTUHA XUMHYECKOW CBsi3U. BiusHHMe Thla XMMHUYECKOW CBSI3M HAa CBOWCTBA XHMHUYECKOTO
COEITMHEHUS.

Kpucrammaeckoe ctpoenue BemniecTB. Kpuctammudaeckue pemeTKy: aToMHas, HOHHAS, MOJICKYJISIpHAs — U UX XapaKTEPUCTHUKH.

YPOBHU XUMUYECKON OPTaHHU3AIUH BEIIECTB. 3aBUCHMOCTh CBOMCTB BEIIECTB OT UX CTPOCHHUS.

JdemoncTpanuun. 1. Bzaumoneiictsue HaTpus ¢ XJ0poM. 2. Moienn KpUCTATUIECKUX PEMIETOK BEIIECTB C MOHHBIM, aTOMHBIM U MOJICKYJISIPHBIM CTPOCHHEM. 3.
Bocco3nanue nenocTHoM CTPYKTYpHI XJIOpUAa HATpUs MyTEM HaJlo)KeHUs Habopa kojiokapT. 4. Bosronka #oza. 5. Micnapenue TBEPAOTo YIrieKHCIOro rasa.

Tema TBOpueckoit padoThl. PaccMoTpeHue 1 aHaiu3 B3aMMOOOYCIIOBJICHHOCTH COCTaBa, CTPOCHUS, CBOMCTB BEIECTBA M €r0 MPAKTUYECKOTO 3HAYCHUsS (Ha JIF000M
TIpUMeEpE).

XuMu4yecKue peakium B CBeTe 3J1eKTPOHHOI TeopuM.

du3nyecKas CylllHOCTb XUMUUECKON peakiivi.

OnexTpoHHbIe ypaBHeHHs JIptouca. Peaknuu, npoTekaroiiye ¢ i3MEHEHUEM U 0e3 U3MEHEHUs cTereHeil okucieHns. OKUCIUTEIhHO — BOCCTAHOBUTEIILHBIC PEAKIIHU.
Hpoueccm OKHCJICHUSI W BOCCTAHOBJICHHA; WX C€IWHCTBO U IIPOTUBOIIOJIOXHOCTD. CocraBienue ypaBHeHI/Iﬁ OKHUCJIHUTCIIBHO - BOCCTAHOBUTCIBHBIX peaKHI/Iﬁ 5
paccTaHoBKa KO3(Q(HUIIMEHTOB METOIOM 3JIEKTPOHHOI'0 OajiaHca, 00Ias XapaKTepUCTHKA.

Kiraccuukariyis XuMHIeCKIX peakinid B CBETE MIEKTPOHHOW TCOPHH.

JdemoncTpanuun. [IpuMepsl OKUCIUTENBHO-BOCCTAHOBUTEIBHBIX PEAKIIUN Pa3IMYHBIX THUIIOB: TOPEHUE BEIIECTB, B3AUMOJCHCTBUE METAIJIOB C raJoreHaMu, Cepoi,

a30ToM,00pa3oBaHKUE HUTPUTA JIUTHS ), PACTBOPAMH KUCIIOT | cojicii. Bomopoa u ero Ba:kHelinme coenHeHHUs .

Bognopon B kocmoce. Anepubie peaknuu Ha Conaie. Bogoposa B 3emuoit npupoze. [lonydenue Bogopoaa B abopatopun. Bogoposq — XUMUYECKHA 3JIEMEHT U
MPOCTOE BELIECTBO. DHEPTrUsl CBA3M B MoJIEKyse Boaopoaa. M3oromnsl Bomopoaa. dusnueckue U XuMUYecKue CBOiCTBa Bogopoaa. Bomopon B OBP. Ilpumenenue
Bojopoaa. IlpomelnuieHHoe monxydeHue Bogopoaa. Bomopoa — SKOIOrMYecKH YMCTOE TOIUIMBO; MEPCHEKTUBHI €ro MCHoib30BaHuA. OKCHUIl BOAOpOJa — BOJA:



COCTaB, MPOCTPAHCTBEHHOE CTPOCHHUE, BOAOPOIHAs CBs3b. DH3MKO-XMMHYECKHE CBOWCTBA BOABI. M30TOMHBIN cocTaB Boxbl. Tspkenas Boga W OCOOCHHOCTH ee
cBoiicTB. Ilepokcua Bogopoaa: cocTas, CTpOEHHE, CBOMCTBA, IPUMEHEHHUE, Tepokcu] Bogopoaa B OBP.

Jemoncrpanuu. 1. [lonmyuenue Bomopoaa B naboparopuu. 2. 3apsiika U HCIoNb3oBaHue ammapara Kunma. 3. Jlerkocts Bomopoxna. 4. Huddys3us Bogopoaa. S.
I'openne Bogopona. BoccTranoBneHne Meau 13 ee OKCHaa B TOKE BOAOpoAa. 7. OMBITHI, HOATBEPKAAIONIME XUMUUECKHE CBOMCTBA BOABL. 8. XMMHUECKHE CBONCTBA
MIEPOKCUAA BOJOPOAA.

JlaGopaTtopHble onbiThl. 1. [lonyueHne Bogopoaa u u3yueHue ero cBoiicTs. 2. BoccTaHOBUTENIbHBIE CBOWCTBA BOJIOPOA.

I'ajiorens.

XapaKkTepHUCTHKa TaJOreHOB KaK XMMHYECKUX JIEMEHTOB M MPOCThIX BemiecTB. CTpoeHne aToMOB rajoreHoB. Haxoxxenue ranoreHoB B mpupoje. duznueckue u
XMMUYECKUe CBOMCTBa rajoreHos. Ilomydenune xyopa u XJI0poBonopoJa B J1a00paTOpUM U MPOMBILUIEHHOCTH. buojorndeckoe 3HadeHue rajioreHoB. ['anoreHs! u
OTpaBJISIOIINE BEIIECTBA.

Jdemonctrpanuu. 1. Ilomygenue xmopa. 2. B3amMopmelcTBHE C XJIOPOM HATpHsA, CypBMBI, *kele3a, KpacHoro docdopa. 3. ObecrBedunBaHrEe XJIOPOM KPACAIINX
BemiecTB. 4. CuHTe3 XI0poBogopoaa. 5. llonyderne ximopoBogopo/ia peaknreii oOMeHa U pacTBOpeHHUe ero B Boje. 6. B3aumoeiicTBrie OpomMa 1 Mofia ¢ MeTallJIaMH;
pacTBopa noza ¢ kpaxmanom. 7. PactBopenne 6poma u noza B BOAE U OPIraHUYECKUX PACTBOPUTEIAX. 8. B3auMHOE BBITECHEHUE TajIOTEHOB.

JlaGopaTopHbIe onbIThI. Pacrio3HaBaHue CONSTHOW KUCIOTHI, XJIOPUAOB, OPOMHUIIOB, HOTUIOB.

IIpakTuyeckue 3ansaTus. 8. [loyueHne constHOW KUCIOTHI U OMBITHL ¢ HEH. PellleHne sKcriepuMEHTaNbHBIX 3a7a4 M0 TeMe «l aJoreHb.

Pacuernbie 3axaun. Berancienue o0beMa ra3oB 10 KOJINYECTBY BEIECTB.

TEMATHUYECKOE ITNIAHUPOBAHHUE

Ne Tema KommdaecTBo yacoB o paboueit KomndecTBo yacoB 1o mporpamme
porpaMme

1 Beenenne 2 3

2 XHUMHUYECKHE DIIEMEHTHI U BEIIECTBA B CBETE 16 15

ATOMHOMOJIEKYJIAPHOTO YYEHHS. XUMUYECKHE PEAKIIMHU. 3AKOHBI
COXPAHEHUs MacChl U SHEPTUU

3 MeTto1bl U3y4EHMS] XUMUU. 2 2
4 BemecTBa B okpyxaromieid Hac IpuUpojIe U TEXHUKE. 4 6
5} [Tonsitue o razax. Bo3ayx. Kucnopoa. I'openue. 7 7
6 OCHOBHBIE KJIaCChl HEOPTAHMYECKUX COSTUHEHUH. 9 11
7 | Ctpoenue aToma. 3 3




8 [Tepuonnueckuii 3aKOH W TEPUOAMYECKAS CHUCTEMa 3SJIEMEHTOB 5 3
J.1. Menneneena.

9 CtpoeHue BelecTna. 6 4

10 | Xumudeckue peakiuy B CBETE JIEKTPOHHON TEOPHH. 2 4

11 | Bopopon, poxaarouiuii BOAY U SHEPTHUIO. 4 3

12 | T'ajgorensl. 4 5
Peseps 2 4
Hroro 68 70
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