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1.ITosicHUTEIbHAA 3aNMUCKA

PaGouas mporpaMma o XMMHH JJIsI OCHOBHOM IIKOJIBI COCTaBJIeHa Ha OCHOBE DYHIaMEHTAIIBHOTO si/ipa coepKaHus o01ero oopa3oBaHus U
TpebGoBaHuii K pe3ynbTaTaM OCHOBHOTO 001IIero 00pa3oBaHus, MpeACTaBIeHHBIX B DenepanbHbIM FOCyIapCTBEHHOM 00pa3oBaTeIbHOM CTaHIaPTE
o0uiero o0pa3oBaHus BTOPOro MOKoJIEHUs. B Hell yYUTHIBaIOTCSI OCHOBHBIE MJIEU MOJIOKEHUS TPOrPaMMBbI pa3BUTHS U (HOPMUPOBAHUS YHUBEPCATIbHBIX
y4eOHBIX JICUCTBUH I OCHOBHOT'O OOIIEro 00pa3oBaHMs.

[IpenogaBanue yuyebHOro Kypca «XMMHUU» B OCHOBHOM IIKOJIE OCYIIECTBIISETCS B COOTBETCTBHHM C OCHOBHBIMU HOPMATHBHBIMU JOKYMEHTaMH U

WHCTPYKTUBHO METOJIMYECKUMHU MaTEepHaTaMHU:

e 3akoH Poccuiickoit ®enepanuu «O6 obpa3oBanuu B Poccuiickoit @eneparun» ot 29.12.2012r. Ne273-D3;

e  depnepanbHBIA TOCYIapCTBEHHBIH 00pa30BaTENbHBIA CTAaHAAPT OCHOBHOTO OOIIETO 00pa30BaHUs, YTBEPKACHHBIA MpHKazoM MUHOOpHAYKH
Poccun ot 17.12.2010 Ne 1897 «O6 yTBep>KAeHHH M BBEJEHUHU B JeHCTBUE (efepatbHOro rocyAapCTBEHHOr0 00pa3oBaTEeIbHOrO CTaHIAPTa
OCHOBHOT0 0011er0o o0Opa3oBanus» (B pesl. mpukaza Munooprayku Poccnu ot 29.12.2014 Nel1644)

e  Xwumus. Paboune mporpammel. [Ipeamernas nunus yueOnukoB O. C. 'abpuensna, U. I'. Octpoymona, C. A. CnankoBa. 8—9 kiaccel: yuedHOe
nocobue 11 odmeoOpazoBarenbHbix opranuzaiuii / O. C. 'abpuensn, C. A. CnaakoB — M.: [Ipocsemenne, 2019.

B Helt Takke yYHTBHIBAIOTCS OCHOBHBIC MJICH W ToJiokeHHs [IporpaMMbl pa3BuTHs U (OPMUPOBAHUS YHUBEPCATBHBIX YUCOHBIX NCHCTBUMA JJIs
OCHOBHOT0 00111eT0 00pa3oBaHUsl.
B cooTBeTcTBUU € ATUMH TOKYMEHTaMH OOYyYaromifecs TOJDKHBI OBNAETh MpUEMaMHU, CBA3aHHBIMU C OINpPEAENICHUEM MOHSATUI: OTPaHUYUBAThH
WX, OIHCHIBATh, XapaKTEPU30BaTb M CpPaBHUBATh. [aK KaK XHMHS — HayKa SKCIEpPHUMEHTaJbHas, OOydaromuecs AOHKHBI OBJIAACTh TaKUMHU
MO3HABATENBHBIMU YU€OHBIMU JCHCTBUSIMH, KaK dKCIEPUMEHT, HaOII0IeHHe, U3MEPEHNE, ONMCaHue, MOIETUPOBaHUE, TUIIOTE3a, BRIBOJ. B mpoiecce
W3YYCHHUS Kypca y 00ydJaromuxcs MPoJI0JDKAIOT (POPMHPOBATHCSI YMEHHUS CTABUTh BOIIPOCKI, OOBSICHATH, KITACCU(DUIINPOBATh, CPABHUBATH, OMPEICISAThH
UCTOYHUKK HMH(POpPMAIMH, TMOJy4aTh W AaHAIU3UPOBATh €€, TOTOBUTh HH(POPMAIMOHHBIM MPOIYKT, MPE3EHTOBATH €r0 M BECTU AHUCKYCCHIO.
CrnenoBaTenbHO, JACSATCIBHOCTHBIN MOAXOJ B HW3YYCHHUH XUMHU CIHOCOOCTBYIOT JOCTIIKEHHUIO JMYHOCTHBIX, TMPEIMETHBIX W METalpeIMETHBIX
00pa3oBaTeNbHBIX PE3YyIbTATOB.
B ocHOBY Kypca NOJIOKEHBI CIEYIOINE HIEH:
e MaTepHallbHOE €UHCTBO U B3aUMOCBSI3b OOBEKTOB U SIBJICHHUM IPUPOJIBI;
e BeIyllas pOJb TEOPETUUYECKUX 3HAHUHM MAJii OOBSICHEHHsS | MPOTHO3UPOBAHUS XUMHUYECKHX SIBICHUH, OLEHKH X MPAKTUYECKOU
3HAYUMOCTH;
® B3aMMOCBS3b KAUYECTBEHHON M KOJIMUECTBEHHON CTOPOH XMMHYECKHUX 00BEKTOB MaTepUAILHOTO MUPA;
® pa3BUTHE XMMHYECKON HAayKd M MPOU3BOACTBO XMMHUYECKHUX BEIIECTB U MATEPUAJOB JUIsl YAOBICTBOPEHHS HACYIIHBIX MOTpeOHOCTEH
YeJI0BEeKa M OOIIECTBa, PEIICHHSI TII00aTbHBIX TPOOJIEM COBPEMEHHOCTH;
® TEHETUYECKas CBS3b MEKY BEIIECTBAMHU.
DTU UJIeU peanu3yroTcs B Kypce XUMHH OCHOBHOM IIKOJIBI TyTEM JIOCTHUKEHUS CIEAYIOIIUX LeJei:



* Qopmuposanue y yJaluxcsi XUMUYECKON KapTHHBI MUpa, KaK OpraHMYeCKON 4acTH €ro 1eJIOCTHOW €CTEeCTBEHHO-HaYy4YHOW KapTHUHBI.

* Pasgumue T03HAaBATEIbHBIX UHTEPECOB, UHTEJUIEKTYAIbHBIX U TBOPUYECKUX CIOCOOHOCTEH ydaluxcs B MPOLECCE U3YUEHHUsS] UMU XUMHUYECKOMN
HayKd U e€ BKJIa/la B COBPEMEHHBIM HaydyHO-TEXHUUECKUH nporpecc; popMupoBaHue BaKHEUIINX JTOIMMUYECKUX ONepalyii MbIIUICHHs (aHAINU3, CUHTE3,
00001IeHNe, KOHKPETH3AIHsI, CPaBHEHHUE U JIp.) B TPOIECCE MO3HAHUS CHCTEMBl BOKHEWINHMX MOHATHH, 3aKOHOB M TEOPHH O COCTaBE, CTPOCHUU H
CBOMCTBaX XMMHUYECKUX BEIIECTB.

* Bocnumanue yOex1EHHOCTH B TOM, YTO IPUMEHEHHE MOJIYYEHHBIX 3HAHUN U YMEHH 110 XUMHHU ABIIAETCS 0ObEKTUBHON HEOOXOIUMOCTBIO JIJIst
6e30macHoi paboTHI C BELIECTBAMH U MaTepHajaMH B OBITY M Ha IIPOU3BOJICTBE.

* [Ipoexmuposanue u peanrusayusi BHITYCKHUKAMU OCHOBHOM ILIKOJBI JIMYHOW 0Opa30BaTEIbHOW TpPaeKTOpHUU: BBIOOp Mpoduiis oOyueHus B
CTapIlel IIKOoJIEe WK MPo(ecCHOHATBHOT0 00pa30BaTEIbHOTO YUPEKICHUS.

* Osnaoenue Kno4esviMu Komnemenyusamuy: yae0HO-TI03HaBaTEIbHIMU, HH()OPMALIIOHHBIMH, IEHHOCTHO-CMBICIIOBBIMH, KOMMYHUKAaTHBHBIMH.

2. MeToanyeckue 0COOEHHOCTH MPENoOAABAHUs Kypca XUMHU

[Ipennaraemplii Kypc OTIM4YaeTcs OT JAPYTUX KypCOB XHMHHU JJIi OCHOBHOM IIKOJIbI, BKIIOYEHHBIX B DenepasibHbli nepeueHb y4eOHUKOB,
HATTMYUEM BANCHBIX MEMOOUUEeCKUX 0COOeHHOCMmel.

1. Conep:xanue U MeTOAbl M3Y4YeHHsI NMPeAIaraeMoro Kypca XMMHHU JJII OCHOBHOHM HIKOJbI OTBEYalT CTPYKTYPHO-IeSITeIbHOCTHOMY
noaxony. OHM pa3paboTaHbl B COOTBETCTBUHM C TEOpPHEH MOA3TanmHOro (hOpMUPOBaHMS YMCTBEHHBIX JEHCTBHH, NPEIOKEHHONH OTE€YEeCTBEHHBIM
ncuxonorom I1. . 'anbniepuHbIM, B KOTOPOH BBIAETSAETCS HECKOJIBKO HTAIOB.

Oman cozoanus opueHMupo8oyHol ocHosbl npeocmosueli desmenvrocmu (OO/]). Ydamuecs moaydaroT HHPOPMAIUIO O HEIH MPeaCTOosIIEeH
NeSITEIbHOCTH U €€ TpeaMeTe, Y3HalT, KaKk M B KaKOH IMOCJeJI0BaTEIbHOCTH OHU JOJIKHBI BBIMOJHATH OPHUEHTALMOHHBIE, MCIOJIHUTEIbCKUE WU
KOHTPOJIbHBIE IEHCTBUS.

Bce nunakruyeckue equHUIBI Y4eOHBIX KHUT A 7—9 KJIacCOB HaYMHAIOTCS C MMOCTAHOBKHM 00pa30BaTeNIbHOM Mpo0JieMbl, KOTOpasi peliaercs B
npoliecce u3ydeHus naparpaga Ha OCHOBE UMEHHO JIeATEIbHOCTHOT'O TOX0/1a.

B 9 xnacce npu n3ydeHnn xuMuu 351eMeHTOB B kadectBe OO/] BricTynaeT oOmuil 1iiaH XapakTEPUCTHKHA METAJIJIOB, HEMETAIOB M TIEPEXOTHBIX
AJIEMEHTOB.

Oman gopmuposanus mamepuanvHou OesamenvbHocmuy. YUallhecs BBIMOIHSIIOT ACHCTBHS BO BHEIIHEW QopMme, CTalKHUBasICh C CaMUMU
peIMEeTaMy WIM MOJEISMHU: BBIICISIOT MOJOKUTEIIBHOE U OTPUIATEIbHOE 3HAUEHHE KOHKPETHOTO XMMHUYECKOTO BEILECTBAa MM peakuuu B chepe
YEJIOBEUECKON JEATENBbHOCTH WJIM B OKPYKAIOIIEM MHpPE; OINPEACNAIOT XapaKTEpHbIE NPU3HAKM COCTaBa WJIM CBOMCTB BaXKHEHIIMX KJIacCOB
HEOPTraHUYECKUX COEAMHEHHI; CaMOCTOSTEIBHO XapaKTePU3YIOT KOHKPETHBIE XMMHUYECKHE 3JIEMEHTHI; MPOBOASAT JIAOOpAaTOPHBIE M MPAKTUYECKHE
paboThL; TOTOBAT COOOIIEHUS M MPE3EHTAIMH;, OCYLIECTBIISIOT MPOSKTHYIO JAESATEIBHOCTH 110 BBIOPAHHOMN TeMAaTHKeE.

Oman enewneti peyu. JIeWCTBUS ydaluxcsi BepOAlM3yIOTCS B YCTHOW WJIM NMUCHBMEHHOW pEuYd, OHHM IPOrOBAapHUBAIOTCS M YCBAaMBAIOTCS B
0000mEnHoM hopme. Tak, ydamumecs 03ByUHBaIOT, KaKyr0 HHPOpPMAIIHIO HECET XMMUYECKasi CUMBOJIMKA: XUMUYECKHE 3HAKH, XUMUUECKHe (PopMyIbl U
YPAaBHEHUSI XUMUYECKON peakLny, CUMBOIMKa [lepuonnueckoil cucTeMsl XMMUYECKUX 311eMeHToB 1. 1. MeHneneesa.



Oman enympennetl peuu. BepballbHOE OCBOEHHE NEWUCTBHS TPO ceOs, MpOoroBapuBaHUE oONepanuii mpo ceds, 6e3 BHemHelW peun. [lericTBue
peayLUpyeTCsl, HalpUMep, IMOCJIE MPOBEAEHHOIO YYUTENIEM HHCTPYKTaka Mepel MPaKTUYECKON WM JabopaTopHOM paboTOM y4YeHUK AOKEH
MIPOTOBOPHTH €T0 MpO cels, 0CO3HATh €ro, BHYTPEHHE COTTIACUTHCS C HUM WIH BBIICHUTH HETIOHSATHBIE MOMEHTBI; TO K€ MPOUCXOIUT MPH pedrieKCHu
JUYHBIX JOCTM)KEHUH M BBIPAOOTKE IUTaHAa TOBBIMICHUS WX YpoBHA. OcCOOYyI0 BaXHOCTH ATOT OSTall WTPACT IPH BHIMOJHEHUH YYCHHYECKOTO
HCCIIEA0BATEIBCKOTO IPOEKTA.

Humepuopusayus oeticmeus. JleicTBUe CTaHOBUTCSI BHYTPEHHHUM IPOLIECCOM, aKTOM MBICIH, I€HCTBUEM B yMe. YUEHHK Mepe]l BHIIOIHEHHEM
XUMHUYECKOTO SKCIIEPUMEHTA WM pelleHus pacy€THOW 3aiayu 1o GopMylaM U YpaBHEHUSM MBICIEHHO MPEICTABISIET MOCIEI0BATEIbHOCTh CBOMX
JEUCTBUI 110 peain3aIlii BhIpaOOTaHHOTO TUIaHA.

2. TeopeTnyeckne IOJIOKEHUSI KYpPca XMMHHM OCHOBHOM IIKOJIbI PACKPBIBAIOTCH HA OCHOBE INIMPOKOr0 HCHOJIb30BAHUS B 00yYeHUM
XMMHMYECKOro 3KcrepuMeHTa (J1abopaTOPHBIX OINBITOB M NMPAKTUYECKUX padoOT), B TOM YHUCIIE€ M MPOBOAMMOrO B JOMAIIHUX YCJIOBHUSX, a TaKkKe
JEMOHCTPALIMOHHOT'O 3KCIIEPUMEHTA, KOTOPBIN MOKA3bIBAET YUUTEIIb.

3. PazButHe HHGOPMALMOHHO-KOMMYHHUKATHBHOH KOMIIETEHTHOCTH 00y4alomIuxcs: oOpanieHue K pa3JIudHbIM UCTOYHUKAM XHUMHYECKOM
MHpOpPMAaLIMY, MOArOTOBKY HMH(POPMALMOHHOTO MPOAYKTa M €ro IMpe3eHTalus, YMEHHE BECTH AMCKYCCHIO, OTCTaWBaTh CBOIO TOYKY 3PEHHUS U
KOPPEKTUPOBATh MO3UIUIO0 HA OCHOBE aHAIN3a APIYMEHTOB YYaCTHUKOB IUCKYCCHH.

4. MeTanpeIMeTHBIIl XapakTep coJep:KaHUs y4eOHOr0 MaTepHualia: peaau3alus CBsI3el ¢ MpeAMETaMU HE TOJIBKO €CTECTBEHHO-HAyYHOTO
LUKJIa, HO U C UCTOPHUEH, JIUTEPATYypPO, MUPOBOM XYI0KECTBEHHOU KYJIbTYpPOH.

5. IIpakTHKO-OPMEeHTHPOBAHHASL 3HAYMMOCTb O0TOOpa Yy4eOHOI0 COJep:KaHUsl: CBA3b M3y4aeMOro Marepuaia ¢ XHU3HbIO, (HOpMUpOBaHHE
HKOJIOTMYECKON T'PAaMOTHOCTH TMPHU OOPALICHUH C XUMHUYECKUMH BEIIECTBAMHU, MaTepualaMH M IMPOLIECCAMH, OTBEUAIOIIMMHU TPEOOBAHMSIM IPaBUII
TEXHUKU 0€30MaCHOCTH IPU paboTe B XUMUYECKOM KaOHHeTe (JabopaTopun) U MOBCETHEBHOM JKU3HU.

6. JlocTH:KeHHMsI TpPeAMETHBIX, MeTalpeAMeTHbIX MW JHMYHOCTHBIX Pe3yJbTaTOB IOCPEACTBOM CTPYKTYpHUPOBAHHUSA 3aJaHUM IO
COOTBETCTBYIOLLIUM pPYOpUKaM:

«IIpoBeppTe CBOM 3HAHUS;

«IIpuMeHnnTe CBOM 3HAHUS;

«Hcrnonp3yiTe JOMOTHUTENbHYIO HHPOPMALIUION;
«BrpIpazute cBOE MHEHUEY.

3.001mas xapakTepucTUKa Y4e0HOro npeamera

[Ipennaraemas paboyas mporpaMmma Mo XMMUHU PACKPHIBAET BKJIAJ y4eOHOTO MpeMeTa B IOCTHKEHUE 1eJIeil OCHOBHOTO 00I1ero 00pa3oBaHus U
onpeenseT BaXKHEHIIINE CoJIep KaTelIbHbIE JIMHUY MPEIMETa:

o  «Bewecmso» — B3aUMOCBSI3b COCTaBa, CTPOCHUS, CBOWCTB, TIOJYyYCHHs U IPUMEHEHHSI BEILIECTB U MaTEPUAIOB;
o «Xumuyeckasn peakyus» — 3aKOHOMEPHOCTU IPOTEKAHUS U YIPABIICHUS IPOLECCAMU TOJTYYEHUs U IPEBPALLEHUS BEIIECTB;



o «Xumuyeckuti A3blK» — OIEPUPOBAHUE CHCTEMOW BaXXHEWIIMX XMMUYECKMX IOHSATHH, BlaJeHHE XUMHUYECKON HOMEHKJIATYpol u
CHUMBOJIUKON (XUMUYECKUMH 3HAKaMHU, (OpMYyJIaMU U YPAaBHEHUSIMH );

o «Xumus u dHcuznvy — COOMIOCHUE MPaBUI XUMUYECKOH 0€30MacHOCTH NpH OOpalleHNH C BELIECTBAMU, MaTepUalaMU U XUMUYECKUMHU
IpolieccaMu B MOBCEITHEBHOM JKU3HU M HA TIPOU3BO/ICTBE.

Kypc opueHTMpoBaH Ha OCBOEHHE OOYYAIOUIMMMCS OCHOB HEOPraHMYECKOW XMMHUU U KPAaTKOE€ 3HAKOMCTBO C HEKOTOPHIMH TOHSATUSIMU U
00BEKTaMU OPTaHUYECKON XMMUU.

B coxepxarenbHON NHMHUM «Bewecmeo» PACKPhIBAETCS YYEHHE O CTPOCHUU aTOMa M BEIIECTBA, COCTaBE U KIACCU(PHKALMH XUMHUYECKUX
BEIIECTB.

B conepxarenbHOM nuHUN «Xumuueckas peakyus» pacKpbIBaeTCs yIEHHE O XUMHUYECKUX Mpolieccax: KIacCUPUKAMg XUMUUYECKUX PEAKIIUN U
3aKOHOMEPHOCTH HUX NPOTEKAHUS; KAYEeCTBEHHAs M KOJIMYECTBEHHAs CTOPOHBI XMMHYECKHUX IMPOLECCOB (pacu€Thl MO0 XUMHUYECKHM (opMyiaM U
YpaBHEHUSAM XUMHUECKHUX PEaKIIHii).

B conepxarenbHOll TMHUN «Xumuueckuil A3vik» GOPMHUPYIOTCS YMEHUs YYalMXCsl HAa3bIBaTh BEIIECTBA MO (popMyaaM U COCTaBIATH (POPMYJIBI
10 UX Ha3BaHMSAM, 3aIIMCHIBATh YPAaBHEHMs peaklUil U XapaKTepu3oBaTh UX, PACKpbIBaTh MHPOPMALMIO, KOTOPYIO HECET XUMUYECKas CUMBOJIMKA, B

TOM YHCJI€ BBIpQXKEHHAS U B TAOIUYHOM (hopMme (meproanyecKkas CUCTeMa XUMUYECKHUX 3JIEMEHTOB . U. Menzeneesa, Tabiuia pacCTBOPUMOCTH
BEIIECTB B BOJIC); HCIOJb30BaTh CHUCTEMY XHMHUUYECKHX MOHSITHH JJIsl ONMUCAHUS XUMHUYECKUX OOBEKTOB (SJIIEMEHTOB, BEIECTB, MATECPHUAIOB H
MIPOLIECCOB).

B conepxatenbHON TUHUH «Xumus U HCU3HBY PACKPHIBAIOTCS JIOTHYECKHE CBS3H MEXIY CBOWCTBAMH, MPUMEHEHUEM, TIOJYICHUEM BEIECTB B
1a0b0paTOPHBIX YCIOBHSX M Ha TPOM3BOACTBE; (popMHUpyeTCs KyJIbTypa O€30MacHOTO M IKOJIOTUYECKHM TPAMOTHOTO OOpalleHUs C XUMUYECKUMH
00BEKTaMHU.

B xypce 3HaunTeIBHAS POIH OTBOJUTCS XHMHUECKOMY SKCIIEPUMEHTY: TIPOBEACHHUIO MPAKTUIECKUX padOT U 1a00PaTOPHBIX OMBITOB, (PUKCAIIMH
Y aHAJIU3Y UX PE3YJIbTaTOB, COOIFOACHUIO HOPM M MPaBHII O€3011acHON PabOThl B XUMUUYECKOM KaOMHETE (JTabopaTopun).

Peanu3anus mporpaMMbl Kypca B TIpOIecce O0YUICHHS TTO3BOJIUT O0YJArOMIMMCS TIOHSATh POJIh M 3HAYCHUE XUMHH CPEIH IPYTUX HAYK O TIPUPOJIE,
T. €. PaCKPBITh BKJIA]] XUMHH B (POPMHUPOBAHHE IIEJIOCTHOM €CTECTBEHHO-HAYYHOW KaAPTHHBI MUPA.

4. MecTto npeaMeTa B y4eOHOM IJ1aHe
denepanbHbIi rocyJapCTBEHHBIH 00pa30BaTeIbHbIM CTaHIAPT NpeaycMaTpUBaeT U3yuyeHHE Kypca XMMUU B OCHOBHOM HIKOJIE KaK COCTaBHOM
94acTH MpeAMeTHON obnacTi «EcTecTBeHHO-HAYYHBIE MTPEIMETHI.
Kypc paccunran Ha o0s3aTesibHOE U3ydeHue npeamera B 00béme 136 yueOnbIx yacoB 1o 2 yaca B Henenmo B 8—9 kiaccax.
[IpennaraeMslii Kypc XOTS U HOCHUT OOIIEKYJIbTYPHBIN XapakTep M HE CTaBUT 3aady Mpo(EeCCHOHATBHONW MOATOTOBKH O0YYAIOMIMXCS, TEM He
MEHee MTO3BOJISIET UM ONPEICTUTHCA C BBIOOPOM npoduiast 00yueHust B CTaplIe MIKoJIe.




5. JInuHoCcTHBIE, MeTaNIPeAMeTHbIE U NMpeMeTHbIe Pe3yJIbTaThl 0CBOCHUSI Kypca XUMHUH
ITo 3aBepmIeHHUIO Kypca XMMUHW HA 3TAarie OCHOBHOTO 00IIET0 00pa30BaHMs BBITYCKHUKH OCHOBHOMW IIKOJIBI TOJKHBI OBJIAJIETh CIIETYIOIIMH
pe3yabTaTamu:

1. JInuHOCTHBIE Pe3yJbTAThI:
1) ocosnanue cBOCH STHUYECKOW MPUHAIICIKHOCTH, 3HAHNE UCTOPUH XUMHUH U BKJIa/1a POCCUICKON XMMUUECKON HAyK B MUPOBYIO XUMHIO;
2) popmuposarue OTBETCTBEHHOTO OTHOILIECHHS K MMO3HAHUIO XUMHHU; TOTOBHOCTH M CIOCOOHOCTH yJalIUXCS K CAMOPA3BUTHIO M CaMOOOPa30BaHUIO Ha
OCHOBE U3YUEHHBIX (PaKTOB, 3aKOHOB U TEOPUH XMMHUHU; OCOZHAHHOTO BBIOOpA U MOCTPOEHUE UHIMBUYaIbHOM 00pa30BaTEIbHON TPAEKTOPUH;
3) popmuposanue NENOCTHOH €CTECTBEHHO-HAYYHOH KapTUHBI MUPa, HEOTHEMJIEMOW YaCThIO KOTOPOH SIBIISICTCS XUMHYECKasi KApTHHA MUPA;
4) oenadenue COBPEMEHHBIM S3bIKOM, COOTBETCTBYIOLIMM YPOBHIO Pa3BUTHUS HAYKH U OOIIIECTBCHHOW MPAKTHKU, B TOM YUCIIC U XUMHYCCKUM;
5) oceoenue conManbHBIX HOPM, TPaBHJ IMOBEJCHUS, posied W (OPM COLMAIBHON XHM3HM B COLMYME, MPUPOJAE M YAaCTHON JXM3HM HAa OCHOBE
HKOJIOTMYECKOM KYJIbTYphl U 0€30M1aCHOTO 00pallleHHs ¢ BEIIECTBAMU U MaTepHallaMu;
6) ¢opmuposanue KOMMYHUKaTHBHOW KOMIIETEHTHOCTH B OOIICHUU CO CBEPCTHHKAaMH U B3POCIBIMU B Ipoliecce o0pa3oBaTebHOW, OOIIECTBEHHO
MOJIE3HOM, Y4eOHO-UCCIIe0BATEIIbCKOM, TBOPUYECKOM M IPYTUX BUIOB NCSITEIHHOCTH, CBI3aHHBIX C XUMUEH.

2. MeranpenMeTHbIe Pe3yJbTaThI:
1) onpedenenue neneit COOCTBEHHOT0 00y4YEHUs, TOCTAHOBKA U POPMYITHpOBaHKE JIJIsl ceOsl HOBBIX 33/1ay;
2) naanuposarue MyTed JOCTHIKCHHS JKEJIAaeMOT0 pe3ybTaTa 00YUCHHUS] XUMUH KaK TEOPETHYECKOT0, TAK U SKCIIEPUMEHTAIBHOTO XapaKTepa;
3) coommnecenue CBOMX NEWUCTBUI € IUTAHUPYEMBIMH pe3YyNbTaTaMH, OCyujecmeneHue KOHTPOIS CBOEH NEATENbHOCTH B IPOIECCEe IOCTHKCHUS
pe3yibraTa, onpedeneHue CIOCOOOB NEWUCTBUI MPU BBINOJHEHUH Ja0OPAaTOPHBIX U MPAKTHYECKUX PAOOT B COOTBETCTBHH C HPABHIAMH TEXHHKH
0e30MacHOCTH;
4) onpedenerue NCTOYHNKOB XUMUYECKOI HH(OpMALHH, [TOTy4CHUE U aHaIH3 e€, Co31aHre HH(POPMALMOHHOTO MPOAYKTA U €r0 MPE3CHTAIHS;
5) ucnonvzosanue OCHOBHBIX WHTEIUICKTYaJbHBIX OIEpAlMii: aHaIM3a M CHHTE3a, CPABHECHUS M CHUCTEMATHU3allMH, OOOOIICHUS W KOHKPETHU3AIlHH,
8blsigIeHUe TIPUYHMHHO-CIICACTBCHHBIX CBSI3€H U nOCmpoeHue IOTHYECKOTO PACcCyXICHUS W YMO3aKIIOYCHUs (MHIYKTHBHOTO, JEIyKTHBHOIO U MO
aHAJOTHH) Ha MaTepHaie €CTECTBEHHO-HAYYHOTO COACPIKAHMS;
6) ymenue co3aBaTh, IPUMEHITH M PEOOPA30BBIBATH 3HAKK U CUMBOJIBI, MOJICIIH M CXEMBI JJIsl PEIICHUs Y4eOHBIX U MIO3HABATEIbHBIX 3a/1a4;
7) popmuposanue v pazgumue SKOIOTHYECKOTO MBIILUICHUS, YMEHHE MPUMEHSTh €T0 B MI03HABATEIILHON, KOMMYHUKATHBHOM, COI[MAIBHON MPAKTHKE
U po(ecCHOHANTBHOM OpHUEHTAIINH;
8) eenepuposanue e u onpeeNieHRe CPEICTB, HEOOXOANMBIX JUIS X pean3aruH.

3. IlpeaMeTHBIE pPe3yJabTaThl:



1) ymenue 0003HaYaTh XMMUYECKHE DJIEMCHTHI, Ha3blBaTh MX W XapaKTepH30BaThb Ha OCHOBE MOJOKEHHS B Mepuoauueckoi cucreme J. .
Menneneena;

2) opmynuposanue W3y4CHHBIX MOHATHIA: BEIIECTBO, XUMHUCCKHIA 3JICMEHT, aTOM, MOJIEKYJia, HOH, KATHOH, aHHOH, TPOCTOE M CJIOKHOE BEIIECTBO,
XUMHYECKAs PEaKIsl, BUIABI XUMUYCCKUX PEAKIIUH | T. T1.;

3) onpedenenue o GopMynaM COCTaBa HEOPraHUYECKUX M OPraHHYECKUX BEIECTB, BAJICHTHOCTH aTOMOB XHMHUYCCKHX 3JIEMEHTOB WM CTETCHH HX
OKHCIICHUS;

4) nonumanue uHGOPMAITUH, KOTOPYIO HECYT XUMUYECKHE 3HAKHU, POPMYJIIbI U yPaBHCHHUS,

5) ymenue knaccuguyuposams mpocThie (METAIIBI, HEMETAIUIBI, 0JarOPOIHBIC Ta3bl) M CIOKHBIC (OMHAPHBIC COCIUHCHHS, B TOM YHCJIC U OKCHJIBI, a
TaK>Ke THJIPOKCH]IBI — KHUCIIOTHI, OCHOBaHMsI, aM()OTEpHbIE THAPOKCUIBI — U COJIH) BEIIECTBA,

6) gopmyruposanue TEPUOTUUECKOTO 3aKOHA, 0OBSCHeHUe CTPYKTYpbl W MHOOpPMAIMH, KOTOPYKO HECET MEpUOAMYEcKass CUCTEMa XUMHUYCCKHX
sanementoB . 1. Menpaeneesa, packpvimue 3HaUCHUS IEPUOINUECKOTO 3aKOHA;

7) ymeHnue xapakmepuz06ams CTPOSHHE BEIIECTBA — BUJIbI XUMHUUECKHX CBSI3EH M THITbI KPUCTAJUIMYECKUX PEHIETOK;

8) onucanue cTpoeHUs: aTOMOB XUMHUYECKUX JIEMEHTOB C MOPSIKOBBIMU HOMepamu 1—20 u 26, omobpadicenue ux ¢ IOMOIIBIO CXEM;

9) cocmasnenue GoOpMy OKCHIOB XUMHUYECKUX JICMEHTOB U COOTBETCTBYIOIIUX UM T'HIPOKCHIIOB;

10) nanucanue cTpyKTYpHBIX (OPMYJ MOJCKYISIPHBIX COCIUHCHHUN U (POPMYJIBHBIX CIUHHMII HOHHBIX COCIMHCHHI IO BAJICHTHOCTH, CTCIICHU
OKHCJICHHS WX 3apsily UOHOB;

11) ymenue ¢ghopmynuposams OCHOBHBIC 3aKOHBI XMMHH: IMOCTOSHCTBA COCTaBa BEIECTB MOJICKYJSPHOTO CTPOCHHSI, COXPAHEHHS MAacChl BEILECTB,
3aKOH ABOTaJIpO;

12) ymenue ghopmynuposams OCHOBHBIE TTOJIOKEHUSI ATOMHO-MOJICKYJISIPHOTO YYCHUS H TCOPUH AJIEKTPOIUTUICCKOM JUCCOLUALINHT;

13) onpedenenue npu3HAKOB, YCIOBUM MPOTEKAHUS M PEKPAIICHUS] XUMUYECKUX PEaKIINi;

14) cocmaenrenue MOJICKYISPHBIX YpPaBHCHHH XHMHUYECKHUX PEaKIHi, MOATBEP)KIAIOIIMX OOIHME XHUMHYCCKHE CBOMCTBA OCHOBHBIX KJIacCOB
HEOPTraHUYECKUX BEUICCTB M OTPAXKAIOIINX CBSI3U MEKIY KIIacCaMU COCIMHCHHIA;

15) cocmaenenue ypaBHeHHI peakinii ¢ ydaCTHEM JICKTPOJIUTOB TaKkKe B HOHHOU (opme;

16) onpedenenue Mo XUMUUECKUM YPaBHEHUSAM MPHHAIICIKHOCTH PEAKIMA K ONMpPeAeIEHHOMY THUITY HITH BUY;

17) cocmaenenue ypaBHEHUN OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIHiA C TOMOIIBIO METO/Ia DJICKTPOHHOTO OallaHca;

18) npumenenue MOHATHI «OKHCICHUE» U «BOCCTAHOBJICHHE) IS XapAKTEPUCTUKH XUMUYIECKUX CBONCTB BEIECTB;

19) onpeodenenue ¢ MOMOIIBIO KAYECTBEHHBIX PEAKIIMIA XJIOPHI-, CYIb(haT- U KapOOHAT-aHUOHOB U KATHOHA AMMOHHS B PaCTBOPE;

20) ob6wscrenue BIUSHUS pa3IMYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKUX PEaKIIni;

21) ymenue xapaxkmepuzoéams TOJOKEHHE METAIJIOB M HEMETAJUIOB B MEPUOAMYECCKON CHUCTEME DJIEMEHTOB, CTPOCHHUE MX aTOMOB U KPUCTAJLIOB,
obmrue pusnveckre U XUMHUECKHUEe CBOMCTBA;

22) 06vsicHeHue MHOTOOOpa3us POCTHIX BEIISCTB SIBJICHHEM aJJIOTPOIHMH C YKa3aHUEM €€ IPUUHH;

23) ycmanosnenue pasiuuuil THAPO-, MUPO- U ICKTPOMETAIUTYPTHH U WLIIOCMPUPOSAHUe ITUX PA3TIUi MPUMEPaMH MPOMBIIUICHHBIX CIIOCOO0B
MOJTyYEeHHUST METAJUIOB,;



24) ymenue oasams 0011yI0 XapakTepucTHKy 31eMeHToB |, I, VIIA rpymm, a Takke Bogopo/a, KHCIOpo/a, a3ota, cepsl, pochopa, yriaepoaa, KpeMHHUS
1 00pa30BaHHBIX WUMHU MPOCTHIX BEIIECTB M BAKHEHIINX COCAMHEHUH (CTpOEHHE, HAXOXKICHHE B MPUPOAE, MONydeHHe, (pU3HUecKue U XUMUIECKHE
CBOICTBA, MPUMEHEHNE);

25) ymenue onucviéams KOPPO3UIO METAIIOB M CIIOCOOBI 3aIUThI OT HEE;

26) ymenue npouzeo0umv XUMHUYECKUE PACUYETHI C HCIOIB30BAHUEM IMOHATHHA «MaccoBas 0N BEIIECTBA B CMECH», «KOJIUYECTBO BEHICCTBAY,
«MOJISIPHBINA 00BEM» 10 popMyJIaM U YpaBHEHUSIM PEaKIIHii;

27) onucanue CBOWCTB U TPAKTHYECKOTO 3HAUCHHS U3yYCHHBIX OPraHHYECKHUX BEIIECTB;

28) svinonnenue 0003HAYCHHBIX B MPOrPAMME 3KCIIEPUMEHTOB, PACNO3HABAHUE HEOPTAHUUECKUX BEUIECTB IO COOTBETCTBYIOLIMM MPU3HAKAM;

29) cobar0denue paBui 0€30MaCHOI PadOTHI B XUMUUECKOM KaOuHeTe (71abopaTopun).

6.Conep:xkanue Kypca XuMHH
8 KJTACC

HavanbHble NOHATHS U 3AKOHBI XUMMHH
Tena u BemectBa. CBOICTBa BeliecTB. JTaloOHHBIE (PU3NUECKUE CBOWCTBA BellecTB. MaTepuanbsl U MaTepHaiioBeieHue. Poib XUMUH B KU3HU
COBpeMEHHOro0 obmiecTBa. OTHOLICHHE O0IIECTBA K XUMHHU: XeMOPHIHs 1 xeMo(poOus.

Metons! u3ydenust xumun. HaGmronenne. JxkcniepumeHT MoaenupoBanue. Mozenu MaTepuaibHble U 3HAKOBBIE WM CUMBOJIbHBIE.

la3el. Kunkoctu. TBépable BelecTBa. B3anMHbIE mepexoibl MEXAY arperaTHbIMHM COCTOSHUSIMH BEIECTBAa: BO3TOHKa (CyOnumarus) |
necyOnuMalivs, KOHACHCAlNs U UCTIapeHue, KPUCTANTM3alus U TUTaBIICHUE.

Odusnyeckue sBIcHUS. YUCTHIC BEMECTBA U CMECH. | OMOTeHHbBIE U reTeporeHHbsie cMecu. CMmecu ra3oo0pa3Hbie, Kuakue U TBEpabIe. CriocoOs
pasleNieHus CMeced: TeperoHka, WM JUCTWUISALUSA, OTCTauBaHUE, (QWIBTPOBAHME, KPUCTAJUIM3ALMS WM BBIIApUBaHHE. Xpomarorpadusi.
[IpumeneHune 3TUX criocoO0B B 1a00PaTOPHOI MpaKTUKE, HA IPOU3BOJICTBE U B OBITY.

XUMUYECKUE IJIEMEHTBI. ATOMBI U MOJIEKYIbI. [IpocThie U ClIOKHBIE BEelECTBA. AJUIOTPONUSA HAa npuMepe Kuciopoaa. OCHOBHBIE MOJIOKEHUS
ATOMHO-MOJIEKYJIIpHOTO yueHHMsl. MoHbI. BenecTtsa MONEKYJIIPHOTO U HEMOJIEKYJIIPHOTO CTPOCHHS.

3HaKu (CUMBOJIbI) XUMHUYECKHX 3J1eMEeHTOB. HbopMalus, KOTOPYIO HECYT 3HAKU XUMUYECKUX SJIEMEHTOB. DTUMOJIOTHS Ha3BaHUN HEKOTOPBIX
XUMHUYECKUX d1eMeHTOB. [leproanyeckas Tabnuia xumMmudeckux 35eMenToB . . MenneneeBa: KOpOTKONIEPHUOIHBIN U IITUHHOTIEPHOIHBIN BapUAHTHI.
[lepuoas! u rpymimsl. [ MaBHas u noOouHas noArpymmsl, uiu A- u b-rpynmnel. OTHOCHTENbHAS aTOMHAs Macca.

Xumunyeckue ¢opmynsl. Unaekcsl u koddduuuentsl. OTHOCUTENbHAS MOJEKYJIspHas macca. MaccoBas J0Js XMMHYECKOTO 3JIEMEHTa B
coeauHenuu. MHpopmanus, KOTOpyI0 HECYT XUMHUECKUE (POPMYIIBI.

Banentnocts. CTpykTypHBIE (OPMYIIbl. XUMHUECKHE 3JIEMEHTHI C MTOCTOSHHOW W MEPEMEHHOM BaJICHTHOCTHIO. BBIBO hOpMyIbl coeTMHEHUS
1o BajeHTHocTU. OmnpenereHrne BaJeHTHOCTH XUMHUECKOro 3JeMeHTa 1o ¢opmyse BeniectBa. CocTaBieHne Ha3BaHUM COEIMHEHHI, COCTOSIIUX U3
JBYX XUMUYECKHX AJIEMEHTOB, I10 BaJICHTHOCTH. 3aKOH ITOCTOSIHCTBA COCTaBa BEILIECTB.



XUMUYECKUe peakuuu. PeareHTsl 1 MpoayKThl peakuuu. [Ipu3Haku XUMUYECKuX peakiui. Y CIIOBHUS UX MPOTEKaHUs W NMpekpalieHus. Peakymn
rOpeHus. JK30TEPMUUYECKHUE U SHIOTCPMUUYCCKHIE PEAKIUH.
3aKOH COXpaHEHUS MacChl BelIECTB. XuUMHUeckue ypaBHeHHs. CocTaBleHHE XHMHUYECKUX ypaBHeHUIl. MHpopmaius, KOTopyro Hecér
XUMUYECKOE ypaBHECHHUE.
Knaccudukanms XMMHUUeCKUX peakluid MO COCTaBy M YHMCIY PEareéHTOB U MPOIYKTOB. THIMBI XUMUYECKUX peakiuil. Peakiuu coennHeHus,
pasnokeHus, 3aMeIIeHus 1 oomMeHa. Katanu3aTtopsl U KaTaaus.
JdeMoHcTpannun
e Komiekuusi MaTepraioB U U3AEIUN U3 HUX.
e Mopenu, UCTIONIb3yeMbIe Ha YPOKax (pU3HMKH, OMOIOTHN U Teorpadum.
o OOBEMHBIC U IAPOCTEPKHEBBIC MOJIETTH HEKOTOPHIX XHMHUYECKHUX BEIIECTB.
e Mojenu KpUCTAIUIMYECKUX PEIIETOK.
e CoOupanue npubopa s MOJTYYICHH Ta3a U MPOBEPKA €ro TePMETUIHOCTH.
Bosronka cyxoro spsa, nojaa wiv HaraauHa.
ArperaTHbIe COCTOSIHUSI BOJIBI.
Paznenenne nByX HECMEMBAOIIUXCA JKUIKOCTEN € IIOMOLLIBIO AEIUTEIbHON BOPOHKH.
Juctunnstop u ero pabdoTa.
YcranoBka a5 GpuinbTpoBaHus U €€ padoTa.
YcraHoBKa i1 BhITIapUBaHUS U €€ padoTa.
Kosutekmust ObITOBBIX IPHOOPOB 117151 GUITBTPOBAHMSI BO3IYXA.
e PaszfneneHue Kpacsmiero BemecTBa guomMacTepa ¢ IOMOIIBI0 MeTo/1a OyMaKHON XpomaTorpadum.
e Mogenu aNIOTPOMHBIX MOAU(PUKAIIUHN YTIIepo/ia U CEePH.
e [Tlonydenue o30Ha.
Hoprpers WM. 5. Bepuemnyca u JI. 1. Menneneesa.
KopoTkonepnoHbIil ¥ JIMHHONEPUOIHBIN BapuaHThI Iepuoandeckon cucremsl 1. . Menneneesa.
KonctpynpoBanue mapocTepKHEBbIX MOJETIEH MOJIEKYI.
Anmnapar Kunma.
Paznoxxenne GuxpoMara aMMOHUS.
["'openue cepbl U MAarHUEBOM JICHTHI.
[optpetsr M. B. Jlomonocosa u A. JI. JIaByasbe.
OnbITH, WUTIOCTPUPYIOIIUE 3aKOH COXPAHEHHSI MACChI BEIIECTB.
I'openue pocdopa, pacTBopeHre IPOAYKTa TOPSHHSI B BOJIE M HCCIISIOBAHUE MOTYICHHOTO PACTBOPA JIAKMYCOM.
BzaumoneiicTBre COSTHONM KUCIIOTHI C IIUHKOM.



e [Tlomydyenue runpokcuna meau(ll) u ero paznoxkeHue npu HarpeBaHUU.

JlabopaTopHbIe ONBITHI

* O3HaKOMJIEHHUE C KOJUIEKIMEH TabopaTOpHOI MOCYIbI.

* [IpoBepka repMeTHYHOCTH MPHOOpA JIIsI TOTyYEHHUS T'a30B.

* O3HaKOMJIEHHE C MUHEpaIaMu, 00pa3yloIMU TPaHuT.

* [IpuroTtoBneHue reTeporeHHON CMECH MOPOIIKOB CEPBI C JKETIE30M U UX pa3IeICHHUE.

* BzaumoselicTBre pacTBOPOB XJIOPUOB U HOJIUJOB KaJIKs C PaCTBOPOM HHUTpaTa cepedpa.

* [Tonyuenue ruapokcuaa menu(ll) u ero B3auMojelicTBUE ¢ CEPHOM KUCTOTOM.

* B3auMojielicTBrEe pacTBOpa CObI C KUCIOTOM.

* [IpoBepka 3aKkOHa COXpaHEHUsI MACCHI BELIECTB HA IPUMEPE B3aUMOICHCTBHUS IIEIOYU C KUCIOTOM.

* [IpoBepka 3aK0Ha COXpaHEHHsI MAcChl BEIIECTB Ha MPUMEPE B3aUMOJEHCTBHS mEN04H ¢ conbto xkene3a(lll).

* PaznoxxeHnue nepokcuia BOJOpoaa ¢ nmomolbio okcuaa mapranmna (IV). 11. 3amemnienue xene3om Meau B MEAHOM KYITOpOCeE.
IIpakTyeckne padoThl

1. IlpaBuia TeXHUKH 0€30MACHOCTH M HEKOTOPBIE BUBI PA0OT B XUMHUECKOM JabopaTopun (KaOWHETe XUMUN ).

2. Ananu3 o4Bsl (aHAJIOT padoThl «OUYNCTKA TTIOBAPEHHOU COJIHY).

Baskueiilmue npeacraBuTe/ M Heopranuieckux semecTs. KosmmuecTBeHHbIC OTHOLICHHUS B XUMHMHU
CocraB Bo3ayxa. [Torsitue 06 00bEMHOI f051€ () KOMITOHEHTA MPUPOIHOM Ira30BOM cMeCH — BO3ayXa. Pacuétr 00bEMa KOMITOHEHTA Ta30BO
CMECH TI0 er0 00BEMHOM J10JIe U HA00OPOT.
Kucnopon. O3omn. Ilonyuenue kucnopona. CoOupanue u pacrio3HaBaHHe KHCI0poia. XMMHUYECKHUE CBOMCTBA KUCIOPOAA: B3aUMOJICHCTBUE C
MeTaJlJlaMi, HEMETaJlIaMU U CJIOKHBIMM BelllecTBaMu. [Ipumenenue kuciopoaa. KpyroBopot kucioposia B mpupoie.
Oxcunsl. ObpazoBaHre Ha3BaHUN OKCUAOB 10 UX popmynam. CocraBieHue GopMys OKCHIIOB MO UX HazBaHusM. [IpencTaBuTenn OKCUI0B: BOAa
U YIJIEKUCIIBIN ra3, HerameéHasi U3BeCTb.
Bonopon B npupozae. dusndeckne u XuMu4ecKUe CBOMCTBA BOJIOPOJIA, €r0 MOJyYeHHE U IPUMEHEHHUE.
Kucnotsl, ux coctaB u ux kinaccupukanus. Maaukaropsl. Tabnuna pactBopuMocTr. CepHasi M COJIsTHAasi KUCIOTHI, X CBOWCTBA U IPUMEHEHHE.
Conu, ux coctaB 1 Ha3BaHUs. PacTBopuMOCTh coseil B Bofe. [IpencraBurenu coneii: Xopua HaTpus, kapOoHaT HaTpusi, (pocdaT KaibLus.
[Hocrosnnas ABoragpo. KonmnuectBo BeniectBa. Moinb. MonsipHas Macca. KpaTHble eTuHUIBI N3MEPEHUS KOJIMYECTBA BEIIECTBA — MHJLIMMOJIb
Y KAJIOMOJIb, MUJJIMMOJISIPHAs: M KWJIOMOJISIPHAsI MAacChl BEIIECTBA.
PacuéTsl ¢ Mcnonb30BaHUEM MOHATHI «KOJIMYECTBO BEILIECTBAY, «MOJISIPHAS Maccay, «IIOCTOSIHHAs ABOTaJIpoy.
3akoH ABorajpo. MosnsipHblii 00bEM razoo0pa3Hbix BeniecTB. OTHOCUTENbHAS INIOTHOCTB Ia3a Mo APyroMy rasy.
KpatHbie equHULIBI U3MEPEHHS] — MUJUTUMOJISIPHBIN U KUJIOMOJISIPHBIM 00beMbI ra3000pa3HbIX BEIIECTB.
Pacuérel ¢ Hcnonb30BaHNEM MOHATHH «KOJMYECTBO BEIIECTBAY, «MOJISIPHAS Maccay, «MOJISIPHBIM 00bEM ra3oBy, «4HCI0 ABOTAAPO».



I'unpocdepa. KpyroBopot Bozsl B ipupoae. Pu3ndeckue 1 XUMHUUECKHE CBONCTBA BOJIbI: B3aUMOJICHCTBUE C OKCUAMHU.
OcHoBaHus, UX cOCTaB. PacTBOPHUMOCTh OCHOBaHMI B BoJie. MI3MeHEeHHMe OKpacKy MHAMKATOPOB B IMIENIOYHOU cpene. [IpeacraBurenu mienouei:
TUIPOKCHUIBI HATPUS, KAIUS U KaJIbIHs.
PactBoputens u pactBopéHHOe BemecTtBo. PactBopel. PactBopenume. I'muapatel.  MaccoBasg [0 pacTBOPEHHOTO BewlecTBa. Pacuérsl,
CBSI3aHHBIE C MCIIOJIb30BAHUEM TTOHSITHS «MAacCcOBast OJISl PACTBOPEHHOTO BEIIECTBAY.
JdemMoHcTpanuu
e Omnpenenenue coepkaHus KUCIOPOIa B BO3AYXE.
e [lonyyeHue KUCIOpOAa pa3IoKEHUEM TIepMaHTaHaTa Kajus U MepoKCcHIa BOJAOPOAA.
e (CoOupaHue METOIOM BHITECHEHHUS BO3yXa U BOIBI.
PacnioznaBanme kuciopona.
Iopenue maruus, xxenesa, yris, cepsl u hocopa B KUCIOPO/IE.
Komnnexkuust okcumos.
[Tonmyuenue, cobupanue u pacro3HaBaHUE BOJOPOIA.
["'openue Bogopoa.
B3aumopeiictBue Bogopoaa ¢ okcuaoM meau(Il).
Komnnexuust MUHEpaIbHBIX KUCIOT.
[IpaBuio paz0aBieHus: CEPOM KUCIOTHI.
Komnexmus cone.
e TaOnuia pacTBOPUMOCTH KUCIOT, OCHOBAHHI U CoJiel B BOJIE.
e Hekoropsie MeTaIbl, HEMETAJUTB U COCIMHEHUS C KOJIMYECTBOM BEIECTBA, PaBHBIM 1 MOJIb.
e  Monenb MOJSIPHOTO 00bEMA ra3000pa3HbIX BELIECTB.
e Komiekuus ocCHOBaHUH.
JlaGopaTopHblie ONbITHI
* [IToMyTHEHHE N3BECTKOBOM BOBI ITPU IPOITYCKAHUH YIJIEKUCIIOrO rasa.
* [Tonyyenue Bo1opoa B3aUMOJIECTBUEM IIMHKA C COJISTHON KUCJIOTOM.
* PacniozHaBaHue KMCIIOT ¢ IOMOIIbIO MHIUKATOPOB.
 I3MeHeHne OKpacKu MHIUKATOPOB B IIEIOYHOM cpee.
* O3HaKOMJIEHHE C MpenapaTaMu JOMAIIHEN WIN HIKOJBbHOM alTeyKu: pacTBOpPAMHU MEPOKCH]IAa BOJIOPO/A, CHUPTOBOM HACTOWKH MO/A, aMMHUaKa.
IIpakTn4yeckue padoTbl
3. Ilomyuenue, coOupanue u pacro3HaBaHUE KUCIOPOIA.
4. [lomydenue, coOupaHue 1 pacro3HaBaHue BOJIOPOAA.
5. [IpuroroBieHue pacTBopa C 3aaHHON MAacCOBOIl J10JIel pacTBOPEHHOTO BEIIECTBA.



OcCHOBHBIE KJIACChl HEOPraHUYECKUX COeUHEeHU I

O60061eHne cBeeHN 00 OKcHUaaX, X Kiaccu(uKalnuy, Ha3BaHUAX U cBoMcTBaX. CrocoObI MOMTyueHHUsI OKCHIOB

OcHoBaHus, WX KiIaccHU(pUKAIMI, HA3BaHUS M CBOMCTBA. B3ammonelcTBHE ¢ KUCIOTaMH, KUCIOTHBIMH OKCHUIAMU U cOJsiMU. Pa3znoxxenue
HEPACTBOPUMBIX OCHOBaHMA. CIIOCOOBI MOTY4YeHUs OCHOBAHUH.

Kucnore, unx «maccupukanmus u Ha3BaHug. OOmmMe XUMHYECKHE CBOWCTBA KHCIOT. B3auMomelcTBHE KHUCIOT C METaJJIaMHU.
DNEKTPOXUMHUYECKUN Psil HANPSHKEHUM MeTaiuioB. B3ammoneicTBue KUCIOT ¢ OKCHJAMH METaoB. B3anmoneicTBUE KUCIOT C OCHOBAHUAMH —
peakius HeuTpanu3anuu. B3anmoneiictBie KUcaoT ¢ comsiMu. [lomydenne 6€CKUCIOPOIHBIX U KHCIOPOICOACPIKAIINX KUCIIOT.

Conu, ux knaccudukamnus u cBoiicTBa. BzaumoencTBre comeit ¢ MeTainamMu, 0COOEHHOCTH 3TUX peakiuii. BzanmoeiicTBue coeli ¢ COmsIMHu.

I'eneTnyeckue psaasl MeTalUTa U HEMeTa/lIa. [ eHeTHueckast CBsI3b MEX/y KilacCaMi HEOPTaHUYECKHUX BEIECTB.

JlabGopaTopHble ONBITHI

* BzauMoelicTBUE OKCHIA KAJIbIIHS C BOJOU.

* [IoMyTHEHUE U3BECTKOBON BOABI.

* Peakuusa HeUTpanu3amuu.

* [Tonnyuenne runpoxcuna meau(Il) u ero B3anMozaeicTBue ¢ KUCIOTOM.

* Paznoxxenne rugpokcuaa meau(ll) mpu HarpeBaHumu.

* B3anMmoeiicTBrE KHUCIOT C METaJJIaMH.

* B3aumopencTBre KUCIIOT C COJIIMH.

* O3HaKOMIJICHUE C KOJIJICKIIUEH COICH.

* BzaumopetictBue cynbdara meau(Il) c sxeme3om.

* B3aumopeicTBUe COJieil ¢ COJISIMHU.

* ['eHeTHYeCKas CBsI3b MEXIY KJIaCCAMH HEOPTaHMYECKHUX BEIIECTB HA MPUMEPE COCTMHEHUN MEIH.
IIpakTH4yeckune padoTsl

6. Pemenne skciepruMeHTANBHBIX 3a7a4 10 TeMe «OCHOBHBIE KJIACCHI HEOPTaHUYECKUX COCTMHCHHIY.

Ileproanyeckuii 3aK0H 1 MepUOAUYECKAsI cMcTeMa XuMUYecKux 3jieMeHToB /I, U. MenaeneeBa. CTtpoeHue atoma
EctecTBennble cemMelicTBAa XMMHYECKHUX DJIIEMEHTOB: IOICJIOYHBIC W MICJIOYHO3CMCIIbHBIC MCETAJUIbI, I'aJIOrCHbI, MHECPTHLIC (6HaFOpOZ[HI>IC) ra3bl.

AmdotepHocTb. AM(pOTEpHBIE OKCUIBI U TUIPOKCH IBI. KOMITIEKCHBIE COMH.

OTKpI)ITI/IC I[ . MeH}leJ'IeeBI)IM NEPpUOANICCKOro 3aKOHa U CO3JaHUC UM HCpHOI{H‘ICCKOﬁ CHUCTEMbI XUMHWYECKUX DJICMCHTOB.

ATOMBI Kak (hopMa CyIIeCTBOBAHUS XMMHUYECKHX 3JIeMEHTOB. OCHOBHBIE CBEJICHHS O CTPOCHUHU aTOMOB. Jl0Ka3aTebCTBa CIOKHOCTH CTPOEHUS
aToMoB. OmnbIThl Pezepdopna. Ilnanerapras Mmosens cTpoeHUs aTOMa.

CocTaB aTOMHBIX sJIep: IPOTOHBL, HEUTPOHBI. OTHOCUTENIbHASL aTOMHAas Macca. B3auMOCBs3b MOHATHI «TIPOTOH», «HEUTPOH», «OTHOCUTEIIbHAS
aTOMHas Macca.



Muxkpomup. D5ekTpoHbl. CTpoe€HHE AJIEKTPOHHBIX YPOBHEH aTOMOB XMMHUYECKUX AieMeHTOB 1—20. [oHaTHEe 0 3aBEpIIEHHOM 3JIEKTPOHHOM
YpOBHE.
Nzotomnbl. @usnveckuii cmpicn cuMBonuku [lepuognueckoit cucrtembl. CoBpeMeHHast (pOpMyIHpOBKa MEPUOJUIYECKOTO 3aKoHA. V3MeHeHus
CBOWCTB 3JIEMEHTOB B MIEPUOJIAX U TPYMIIAX KaK QYHKIUS CTPOCHUS SJEKTPOHHBIX 000JI0YEK aTOMOB.
XapakTepHucTHKa AJIEeMEHTa-MeTallla U dJIeMEHTa-HeMeTalla M0 MX MOJOKEHUIO0 B MEePUOJUYECKO cucTteMe Xxumudeckux snementos JI. WM.
Menneneena.
JdeMoncTpanumn
e Paznmuunbie hopMbI TAOIHII TIEPUOAUIESCKON CHCTEMBI.
e  MognenupoBanue nocTpoeHus nepuoanyeckon cucremsl J. M. Menneneesa.
e Mojeinu aTOMOB XUMHUYECKUX DJIEMEHTOB.
e Mojenu aTOMOB 3JIEMEHTOB 1—3-T0 MeproI0B.
JlabopaTopHble ONBITHI
* [lony4yenue aMmpOTEPHOrO I'UIPOKCUIA U UCCIEJOBAHUE €TO CBOMCTB.

Xumuyeckas cBsi3b. OKHCIUTETbHO-BOCCTAHOBUTEIbHbIC PEaKIHA
HonHas xumuueckas cBs3b. MoHBI, 00pa3oBaHHbIE aTOMaMH METAJUIOB U HeMeTauloB. Cxembl 00pa3oBaHMs HMOHHOW CBSI3U U1 OMHAPHBIX
coeauHeHuil. VoHHBIE KpHCTAIIMUECKUEe PEmIETKA M (pU3MUYecKue CBOICTBA BEIIECTB C 3THM THMIOM pemérok. [lonarue o GpopmynbHON eauHUIE
BELICCTBA.

KoBanenTHast Xumuueckasi CBsi3b. DJIEKTPOHHBIC U CTPYKTYypHBIE (hopMyisl. [Tonstie o BanentHocTH. KoBaneHnTHast HenomsipHas cBsi3b. CXeMbl
00pa30BaHUs KOBAJEHTHOMN CBSI3U JUIsl OMHAPHBIX COeAMHEHUH. MoJeKynsapHble U aTOMHbIE KPUCTAIIIMUECKUE PEIIETKU U CBOMCTBA BELIECTB C 3TUM
THIIOM PEIIETOK.

ONeKTpOOTpULATENbHOCTb. Psll anexkTpooTpuuarensHocTd. KoBasleHTHas monspHas XuMudeckas cBs3b. Junonb. Cxemsl 00pa3oBaHus
KOBAJICHTHOM MOJISIPHOM CBSI3U /111 OMHApHBIX COEIMHEHUH. MOJIEKYISIpHbIE U aTOMHBIE KPUCTAIJIMYECKHE PEIIETKM M CBOMCTBA BEILIECTB C 3TUM
TUTIOM PEUIETOK.

Mertannuueckass XUMUYecKasi CBSI3b M MeETaJNIMYecKas Kpucrajimdeckas pemérka. CBoWCTBa BEUIECTB € THUM TUIIOM peméToK. EnnHas
IIPUPOJIa XMMUUYECKHUX CBSI3EH.

Crenenp okucienus. CpaBHEHHE CTETIEHHM OKMCIIEHUS W BaJIEHTHOCTH. lIpaBmiia pacuéra crenmeHeld OKHUCICHHS MO (GOopMylaM XHMHUYECKUX
COCIUHEHUN.

OKHCINTENBbHO-BOCCTAHOBUTEIbHBIE peakiuu. OmnpeneneHue cTerneHell OKUCIEHUs s JIEMEHTOB, 00pa3yIOIINX BELIECTBA Pa3HbIX KJIACCOB.
Peakium moHHOro oOOMEHAa M OKHCIUTEIbHO-BOCCTAHOBHUTEIbHBIE peakiMU. OKHUCIUTENb U BOCCTAHOBHUTENb, OKHUCIEHHE W BOCCTAHOBIICHHE.
CocTraBiieHre ypaBHEHUI OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIMA METOIOM 3JIEKTPOHHOr0 OajaHca.

JdemoncTpanuu
e Buneodparments! u cnaiiasl «MloHHasE XUMUYECKast CBSI3bY.



e Komiekuus BemecTB ¢ HOHHOM XUMHUYECKOU CBS3bIO.
e Moenn HOHHBIX KPUCTAJUIMYECKUX PEHIETOK.
BuneodparmenTs! u crnaiipl «KoBaneHTHas XUMUYECKasi CBA3bY.
Konnekuust BemecTB MOJIEKyIIPHOTO U AaTOMHOTO CTPOECHHUSL.
Monenu MOJEKYISPHBIX U ATOMHBIX KPUCTAININYECKUX PEILIETOK.
BuneodparmenTs! u crnaipl «MeTanmTudeckas XUMHUYECKask CBA3hY.
Konnexuust «MeTasibl U CIUIaBbD».
BsaumoneiicTBue nuHKa ¢ cepoii, coasiHol kuciaotoi, xiopunom meau (II).
I'openue maruus.
B3anMopeiicTBre XJIOpPHOM U CEPOBOAOPOIHON BOBI.
JlaGopaTopHblie ONbITHI
* I3roToBieHrne MOIENIH, WITIOCTPUPYIOIIEH CBOMCTBA METAJNIMYECKOM CBA3U
9 KIIACC
IoBTOpeHUe U 00001IEHHE CBe/IEHUIT 10 Kypcy 8 kiacca
bunapubie coemuHenus. Okcupl coneoOpasyrole U HecojieoOpasyromue. ['MApOKCUAbI: OCHOBaHMS, aM(OTEpHblE T'MJIPOKCUBI,
KHCIIOpoJicoiepKaliue KuciaoTel. CpeaHue, KUcible, OCHOBHbIE U KOMIUIEKCHBIE COJIH.

O06o0uieHre cBeIeHUH O XUMHUYECKMX peakuusax. Kiaccudukanus XMMHUECKHMX peakUuil MO pa3iuyHbIM IpH3HAKaM: COCTaBY M YHCIY
pearupyromux M 0o0pa3yroIIMXcsl BEMIECTB, TETUIOBOMY 3(@ekTy, 0oO0paTUMOCTH, W3MEHEHHIO CTENEHEH OKHCIEHHUS JJIEMEHTOB, OOpa3yroIINX
pearupyrolime BEIEeCTBa, arperaTHOMY COCTOSIHUIO PEArupyroOIINX BEIIECTB, UCIIOJIb30BAHUIO KaTalln3aTopa.

[lonsiTe o ckopocTH XUMHUYECKON peakiuu. DaKkTopbl, BAUSIONIME HA CKOPOCTh XMMUYECKUX pEaKlMil: MpupoJa pearupyrommx BEeIecTB, UX
KOHIEHTpaLus, TEMIIepaTypa, IIoLalb COIPUKOCHOBEHUS, HaIMUKE Katanu3aTopa. Katanus.

JdemMoHcTpanun
O3HaKOMJIEHHE C KOJUIEKIIMSIMH METAJJIOB U HEMETAJIJIOB.
O3HaKOMJIEHHE C KOJUIEKIIMSIMU OKCUOB, KUCJIOT U COJEH.
3aBUCUMOCTb CKOPOCTH XMMHUUYECKOW PEAKLIMU OT MPUPO/Ibl PEAarMpyrOLIUX BEIIECTB.
3aBUCUMOCTb CKOPOCTH XUMUYECKON PEaKUN OT KOHIIEHTPALIMH PEarupyrolrX BEIIECTB.
3aBUCUMOCTb CKOPOCTH XMMHUYECKON PEAKIIMU OT IJIOLIAAN CONPUKOCHOBEHUS PEarupyOIIUX BEIIECTB («KUIISIIUN CII0I).
3aBUCHUMOCTb CKOPOCTH XMMHUYECKON PEaKIIMU OT TEMIIEPATYPbI pEarupyroIINX BEIIECTB.
JlaGopaTopHblie ONbITHI
* BauMojencTBue aMMuaka u XJIOpOBOAOPOA.
* Peakuus HeUTpanu3aluu.
* HaGmonenue temnoBoro 3 gexra peakiuy HeHTpaau3anum.



* BzaumoelicTBre cepHoil KUCIOTHI ¢ okcuaoM meau(1l).

* PaznokeHne nmepokcuia BOJOPOAa ¢ MOMOIIBIO KaTaias3bl KapToders.

* 3aBUCUMOCTb CKOPOCTH XHMHYECKOW peakldy OT MPHUPOJBI pEeardupyrollux BEIIECTB Ha MpHUMEpEe B3aUMOACHCTBUS PacTBOPOB THOCYIb(aTa
HATpHs U XJiopujaa 0apusi, THOCYNIb(aTa HATPUS U COJSTHON KHUCIOTHI.

* 3aBHCUMOCTh CKOPOCTH XMMHUYECKOMN peaKIMi OT IPUPOIbl METAJIIIOB MPU UX B3AUMOJICUCTBUU C COJISTHON KHUCIOTOM.

* 3aBHCHUMOCTh CKOPOCTH XUMHYECKOUN PEaKIMH OT MPUPOIBI KUCJIOT P UX B3aUMOJCHCTBUU C )KEIIC30M.

* 3aBHCUMOCTb CKOPOCTH XMMHYECKOH peaKIMu OT TEMIIEPATYPHI.

* 3aBHCHUMOCTh CKOPOCTH XMMHYECKOHN pPEeaKIIii OT KOHIICHTPAIIUH.

* 3aBHCUMOCTb CKOPOCTH XMMHYECKOHN peaKIMu OT IJIOLIA1 COMPUKOCHOBEHUS PEarupyoluX BEIIECTB.

* 3aBUCUMOCTb CKOPOCTH XUMHUYECKOM peaKkuy OT KaTalau3aTopa.

XuMHYeCKHe PeaKLMU B PACTBOPAX JJIEKTPOJIUTOB

[lonsiTe 00 SJEKTPOIUTHYECKON TUCCOLMANMHU. DIEKTPOIUTHI U HEINIEKTPOIUTHL. MexXaHW3M JUCCOIMANNNA SJEKTPOIUTOB C Pa3IMYHBIM
xapaktepoM cBsi3u. CTeNeHb AMEKTPOIUTHYECKON qucconnanui. CUIIbHBIE U C1a0ble 3JeKTPOIUTHI.

OCHOBHBIE TOJOXKEHUS TEOPUU DIICKTPOIUTUIECKOM aucconuanuu. Knaccudukamnys nOHOB U UX CBOcTBAa. KHUCIOTHI, OCHOBAaHUS M COJIM KaK
anekTponuThl. X kitaccudukamys 1 Juccoruanus.

OO0mue XMMHYECKHe CBONCTBA KHUCIIOT: M3MEHEHHE OKPACKU HHIWKATOPOB, B3aMMOJCIHCTBHE C METajulaMH, OKCHIAMHU U THIPOKCHIAMU
METAJJIOB U COJIIMU. MoOJIeKy/sipHble U MOHHBbIE (IIOJIHBIE U COKpAIIEHHBIC) ypaBHEHUS peakiuil. XMMHUYECKHH CMBICT COKPAIIEHHBIX ypaBHEHHIA.
VYcnoBus IpOTEKaHUs PEAKIUK MEKY JIEKTPOJIMTAMU 10 KOHLA. Pl aKTUBHOCTH METAJIOB.

OO0mure XUMHUYECKHe CBOMCTBA IIEJO0Yeil: B3aMMOJAEHCTBUE C KUCIOTaMHU, OKCHUAAMHM HEMETaJuloB, coyiiMu. OOmire XMMHUYECKHEe CBOICTBa
HEPACTBOPUMBIX OCHOBAHUI: B3aUMOJICCTBUE C KUCIIOTAMH, PA3JI0KEHUE ITPU HArPEBAHUH.

OO01re XMMHYECKHe CBOMCTBA CPEHUX COJICH: B3aMMOJEHCTBUE C KUCIOTaMHU, LIEJI0YaMH, COISIMH M MeTajulaMu. B3anmopeiicTBre KUCIBIX
COJIEH CO 11eJI0YaMH.

['uaponu3 kak 0OMEHHOE B3aUMOJICHCTBUE coiel ¢ BOJOM. [ uAponn3 comu CUIBLHOrO OCHOBAaHMS U c1aboi KucnoThl. ['uaponus conu cnaboro
OCHOBaHUS U CWJILHOU KUCJIOTHI. Bogopoausiii mokazarens (pH).

CBoiicTBa KHCJIOT, OCHOBaHMI, OKCUIOB U COJIEHl B CBETE€ TEOPUHU DIIEKTPOIUTHUECKON AMCCOIMAIMM W TPEICTABICHUNH 00 OKHCIUTEIbHO-
BOCCTaHOBUTEJIBHBIX PEAKIUSX.

JdemoHcTpauuu

e lcnpiTaHue BEMECTB U UX PaCTBOPOB Ha 3JIEKTPOIPOBOIHOCTb.

e 3aBHCHUMOCTD AJIEKTPONPOBOJAHOCTU YKCYCHOM KUCIOTHI OT KOHLIEHTPAIIUH.
e JIBMXKEHUE OKPAIICHHBIX HOHOB B 3JIEKTPUUYECKOM I10JIE.

e OrmpezneneHue xapakrepa Cpeibl B pacTBOpax COJEH.

JlaGopaTopHbie ONBITHI



* luccouunanus cialObIX JIEKTPOJIUTOB HA IPUMEPE YKCYCHON KHUCIIOTHI.
* lI3MeHeHne OKpacKu MHAMKATOPOB B KUCJIOTHOU CpeJie.
* Peakuust HeiTpanu3auu pacTBopa MENOUN Pa3IuYHbIMUA KUCIOTAMH.
* [Tonnyuenue runpoxcuna meau(Il) u ero B3anmopaeicTBre ¢ pa3InYHBIMU KUCIOTAMHU.
* BzaumopelicTBrE CHIIBHBIX KUCIOT ¢ okcuoM meau(1l).
* B3anMmoeiicTBIEe KUCIOT C METaIIIAMH.
» KauecTBeHHas peakius Ha KapOOHAT-HOH.
* [Tosryyenue cTyiHSI KPEMHUEBOM KUCIIOTHI.
» KauecTBeHHas peakiiusi Ha XJIOPUI- U CYIb(aT-uOHBI.
* lI3MeHeHne OKpacKu MHAMKATOPOB B IIEJIOYHOM CpeJe.
* B3auMoencTBIE WET0UEH C YIIIEKUCIIBIM [a30M.
» KayecTBeHHas peakiys Ha KATUOH AMMOHHSL.
* [Tonyuenue ruapokcuna menu(ll) u ero paznoxenue.
* BzanmoielicTBre KapOOHATOB C KHCIIOTaMHU.
* [Tonnyuenue runpoxcuna xenesza(lll).
* Bzaumoelictue xenesa ¢ pactBopoM cyibdata meau(ll).
IIpakTH4yeckne padoTsl
1. PemieHne sKkCnepuMEHTANBHBIX 33724 10 TEME «DIEKTPOIUTUYECKAS TUCCOLUALINS.
HeMeTa/uibl M UX CoeUHEHUS
CrpoeHue aToMOB HEMETAJUIOB U MX MOJOXKEHHE B MEPUOAMYECKON cucteMe. Psapa snextpoorpunartenbHocTd. Kpuctaimuueckue peméTku
HEMETAJIOB — TMPOCThIX BemecTB. Du3ndeckue cBolcTBa HemeTauioB. OOmMe XUMHUYECKHME CBOWCTBA HEMETAIIOB: OKUCIHWTEIbHBIC U
BOCCTAHOBUTEJIbHBIE.
lanorensl, cTpoeHne uX aroMoB W MoJieKyd. DU3MYECKHE M XUMHUYECKHE CBOMCTBAa TaJOr€HOB. 3aKOHOMEPHOCTH HM3MEHEHMsI CBOWCTB
rajioreHoB B 3aBUCHUMOCTH OT UX IOJIOKEHHS B MEPUOAMYECKON cucteme. HaxoxaeHue rajoreHoB B MPUPOJE U HUX MOydeHHe. buonormdeckoe
3HAYEHUE U IPUMEHEHHE raJIOT€HOB.
["anoreHoBOOPO/IBI U COOTBETCTBYIOIIME WM KHUCJOTHI: IIJIaBUKOBas, COJIAHAsA, OpPOMOBOJOpPOJAHAs, HOAOBOAOPOAHAs. [ amoreHubI.
KauecTBeHHbIE peakliMy Ha TaJIOTEHUI-UOHBI. [[pUMEHEHNE COETMHEHUI TaJIOTEHOB.
Ob6mas xapaktepuctika sneMeHToB VIA-rpynmsl. Cepa B mpupone u e€ moiydyeHue. AJUIOTPOIHble MOAUGUKAIUKA Cepbl U MX CBOMCTBA.
XUMHYECKHE CBOMCTBA CEPBI U €€ MPUMEHEHHUE.
CepoBo0pO/I: CTPOCHHE MOJNEKYINbI, (PU3UUYECKHEe U XUMUYECKUE CBOMCTBA, MonydyeHne u 3HaueHue. CepoBomopoanas kucinora. Cynbhuasl u
ux 3HaueHue. JIoMuHODOPHI.
Okxcun cepoi(IV), ceparcras kucnota, cynbGuTsl. KaduecTBeHHast peakius Ha CylIb(QHUT-HOH.
Okxcup cepoi(VI), cepnast kucnota, cyasgatsl. Kpuctammoruaparsl.



CepHasi KHCIIOTa Kak CHJIBHBIA 3JeKTpoiuT. CBoiicTBa pa30aBiIeHHOW CEpHOW KHCIOTHI KaK THUIMYHOW KHCIOTHI: B3aUMOJEHUCTBHE C
MeTaJUTaM{, OCHOBHBIMH U aM(OTepHBIMU OKCHIAMH, OCHOBAHUSAMHU M aM()OTEPHBIMHU THAPOKCHIAMH, colisiMu. KauecTBeHHast peakiusi Ha cynbdar-
WOH.

OO1mass XapakTepucTUKa B3JEMEHTOB VA-rpynmbl. A30T, CTPOEHHE €ro aTromMa U MOJEKyibl. PU3nyecKue W XUMHYECKHE CBOMCTBA U
MPUMEHEHHE a30Ta. A30T B IPUPOJIE U €T0 OMOIOTUYECKAs POJIb.

AMMUak, CTpoeHHe MOJEKYJbl U (pu3uueckue cBOiiCTBa. AMMHauHas BOJIa, HAIATBIPHBIM CHOUPT, TUAPAT aMMHaka. J(OHOPHO-aKIENTOPHbII
MexaHu3M o0pa30oBaHUs CBSI3M B KaTHOHE aMMOHHs. BoccraHoBHTeNnbHBIE CBOMCTBAa ammuaka. Conu aMMOHUS U UX NpuMeHeHue. KauecTBeHHas
peakuus Ha KaTUOH aMMOHHSI.

Oxcuibl a30Ta: HECOAe00pasyoIue U KUCIOTHBIE. A30TUCTas! KUCIIOTA M HUTPUTHI. A30THas KMCJIOTa, €€ MoTydeHue U cBoiictBa. HutpaTsl.

®docdop, ctpoenne aroma u ayutoTponusi. Pochuast. Pochun. Oxcun hochopa(V) u dochopnas (oprodhochopnas) kucimora. PocdaTsr.

OOmast xapakTepucTuka 31eMeHTOB [V A-rpymnibl: 0COOEHHOCTH CTPOEHMS aTOMOB, MPOCTHIX BEIIECTB M COCIWHEHUH B 3aBUCUMOCTH OT
MIOJIOXKEHHUSI DJIEMEHTOB B TIEPHOJUYECKONM CHUCTEME. YTJIEpoa. AJUIOTpoIHble Moaudukanuu: anamas, rpadur. AMOpdHBIN yriepoa: caxa,
aKTUBHPOBAHHBIN yrojb. AfcopOrus. XuMHUECKUe CBOMCTBa yriepoaa. Kokcoxumuyeckoe Npou3BOACTBO U €ro npoxykius. KapOumsl.

Oxkcua yraepona(ll): ctpoenune mosiekysbl, monydeHue u coiictBa. Oxcup yriepoma(IV): crpoeHue MoJeKysbl, TOJYYeHHE W CBOWCTBA.
VYronpHas kucnora. Coiu yroJbHON KUCIIOTHI: KapOoHAThI ¥ TUApOoKapOoHaThl. TexHudyeckas U nUIIeBas coja.

Opranuueckas XuMusi. Y TJI€BOAOPOIBI.

MeTtaH, 3TaH W TNPOMAaH KakK TMpeaeibHbIe (HACBHIIIEHHBIC) YIIIEBOJOPOABI. OTHIIEH U aleTWICH KaK HeNpeaeibHble (HEHACHIIICHHBIC)
yraeBonopoasl. CTpykTypHble pOopMyIbl BelecTB. ['opeHue yrineBogopooB. Peakiuu qeruapupoBatus IpeaesibHbIX YIIIeBOI0POI0B.

CrupThl. DTUIIOBBIN CIUPT, €r0 MOJyYeHHE, IPUMEHEHNE U (PU3HO0I0rHYecKoe AeiicTBue. TpEXaTOMHBINA COUPT TIULIEPHH. Y KCyCHAs! KUCIIOTa KaK
Mpe/ICTaBUTEb KapOOHOBBIX KUCIIOT.

KpeMmHuii: ctpoenne atoMa U HaxoxkaeHue B npupone. Cununuasl U cuinad. CeoiictBa kpemHus. Oxcun kpemuusi(I1V). KpemnueBas kucinora u eé
COJIN.

[IpousBoacTBO cTeKa U 1ieMenTa. [IpoayKius CUITMKAaTHON MPOMBIIUIEHHOCTH: ONTHYECKOE BOJIOKHO, KepaMuKa, papdop, pasac. OnTuueckoe
BOJIOKHO.

Hewmerannel B npupone. @pakunoHHas MEPEroHKa >KUJIKOIO BO3QyXa Kak crloco0 IMOJIydeHHUs KHCIOpojaa, a3ora W aproHa. [lomydenue
docdopa, KpeMHHUS, XJIOpa, HOJa. DIEKTPOIU3 PACTBOPOB.

[ony4yenue cepHON KHCIOTHI: CHIPbE, XUMH3M, TEXHOJOTHUECKAsi CXeMa, METO/ KHIISIIETO CJIOs, MPUHLIMUIBI TEIUIO0OMEHa, MPOTHBOTOKA U
uupkyssiuu. OneyM. [Ipon3BoACTBO aMMuaka: ChIpbE, XUMU3M, TEXHOJIOTUYECKAS] CXEMA.

JdeMoHcTpanun

e Komiekuus HeMeTalIoB.

e Mojenu KpUCTAIUIMYECKUX PEIIETOK HEMETANIOB: aTOMHBIE U MOJIEKYJISIPHBIE.
e (O30HATOpP U MPHUHLHUIIBI €TO PAOOTHI.

e ['opeHre HEMETAJIOB — MPOCTHIX BEIIECTB: CePbI, pochopa, APEeBECHOTO YIIs.



OO0pa31bl TaJOreHOB — MPOCTHIX BELIECTB.

B3aumopeiicTBue rajJoreHoB ¢ MeTajljiaMu.

BriTecHenue xiopa 6poMoM WM HOJa U3 PAaCTBOPOB MX COJIEH.
Kosnexnus npupoHbIX COEAUHEHNN XJI0pa.

B3aumoneiicTBue cepbl ¢ METallIaMu.

I'openue cepsl B kuciaopoze.

Konnexuus cynbGuaHbIX pyn.

KauecTBenHnas peakius Ha Cyab(UI-HOH.

OObeci1BeurBaHUE OKPALLIEHHBIX TKAHEH CEPHUCTHIM ra30M.
B3anMozeicTBre KOHIIEHTPUPOBAHHOM CEPHOM KHUCIIOTBI C MEBIO.
OOyriMBaHue OPraHUYECKUX BEUIECTB KOHIIEHTPUPOBAHHON CEpHOI KUCIOTOM.
Huarpamma «CocTaB BO3yXay.

Buneodparments! u cnaiinbl «[Itnasu 6a3apsiy.

[lonyuenue, cobupanue u pacro3HaBaHUE AMMHAKa.

Paznoxenune 6uxpomara aMMOHHSL.

B3anMopencTBre KOHLIEHTPUPOBAHHOM a30THOU KUCIIOTBI C MEJIBIO.
['openue y€pHoro nopoxa.

Pa3znoxeHne HUTpaTa Kanusl U TOPEHUE B HEM JAPEBECHOTO YrOJIbKA.
OO0pa31p! IpUPOIHBIX coequHeHM pocdopa.

I'openue docdopa Ha BO3AyXE U B KUCIOPOJIE.

[Tonmyuenue 6enoro gocdopa u UCTIBITAHUE €TO CBOUCTB.
Komnexus «O0pasibl NPUPOIHBIX COSIUHEHUN YIIIEpOaAay.

[Toptpet H. JI. 3enunckoro. [lornomenne pacTBOPEHHBIX BEIIECTB UM Ta30B AKTUBUPOBAHHBIM YTIIEM.

YeTpoicTBO pOTHBOrasa.

MOI[GJII/I MOJICKYJI MCTaHa, 3TaHa, OTUJICHA U allCTUJICHA.
B3aumoneiictBue sTuieHa ¢ OpOMHON BOJIOM M pacTBOPOM IepMaHraHaTa Kajusl.
OO01re XMMHUYECKHE CBOICTBA KUCIIOT HA MPUMEPE YKCYCHOU KHUCIIOTHI.
KagecTBeHHas peakiysi HA MHOTOATOMHBIE CIIUPTHI.

Komnexkuust «O0pa3iubl NpupOIHBIX COEAUHEHUNH KPEMHUS».
Konnekuus crekina, KepaMUKH, IEMEHTA U U3JIEIUHN U3 HUX.
Komtexknyst npoxyKuy CUIIMKaTHOM POMBIIIEHHOCTH.



e BuneodparmenTs! u ciaiiapl «I[Ipou3BOACTBO CTEKIA U LIEMEHTA.

o Kommnexknus «IIpupoansle coeMHEHUS HEMETAILUIOBY.
BuneodparmenTs! u cnaiipl «PpakioHHAs IEPETOHKA KUKOTO BO3IYXa».
Buneodparments! u cnaiiasl «llomydenue Bogopoa, KHCIOpOaa U TaJIOTEHOB AIIEKTPOIIMTHUECKUAM CIIOCOO0OMY.
Mopenu anmnapartoB Ui IPOU3BOJACTBA CEPHOU KUCIIOTHI.
Mopenb KUISIEro cios.
Moznenp KOJIOHHBI CUHTE3a aMMHAKa.
BuneodparmenTs u cnaiiapl «IIpon3BoaCTBO CEPHOM KHCIOTHI».
Buneodparments! u cnaiiast «I[[pou3BoaCTBO aMMHaKay.
Komnexuust «CpIpb€ AJis MOJTy4EHUsI CEPHON KUCIIOTBI».

JlaGopaTopHblie ONbITHI

* Pacnio3HaBaHue rajgoreHu1-noHOB.

» KauecTBeHHBIE peaklUu Ha CyIb(aT-HOHBI.

» KayecTBeHHas peakiys Ha KATHOH AMMOHMS.

* XMMHUYECKUE CBOMCTBA a30THOM KHMCIIOTHI, KaK AJIEKTPOJIUTA.

» KauecTBeHHnble peakiuu Ha (ochaT-uoH.

* [IonydeHre U CBOMCTBA YIOJIBHON KUCIIOTBHI.

» KauecTBeHHas peakius Ha KapOOHAT-MOH.

* [IponyckaHue yriaekuciioro ra3a 4epes3 pacTBOp CUIMKAaTa HaTpUs.
IIpakTyeckune padorTsl

2. VI3yueHue CBOWCTB COISIHOM KHCIIOTHI.

3. 3yueHne CBOMCTB CEPHOM KUCIOTHI.

4. IlonydyeHne aMMuaKa U U3y4eHUE €Ero CBOMCTB.

5. Ilonyuenue yraekucioro rasa. KauectBeHHas peakiysi Ha KapOOHAT-HOHBI.

MeTajiibl M UX COeTUHEHHS

[TonoxeHue METAJUIOB B IMEPHOJUYECKON CUCTEME XMMHUYECKHUX anemMeHToB [[. I. MeHnaeneeBa, CTpOeHHME aTOMOB M KPUCTAJJIOB METAJLIOB.
Mertanueckas CBsI3b M METALIMYECKAsi KpUCTAJUIMYEeCcKas pemeéTka. GU3n4ecKrue CBOMCTBAa METAIJIOB: AJIEKTPO- U TEIUIONPOBOIHOCTD, OTPAKAOIIAS
CIIOCOOHOCTB, MJIACTUYHOCTh. YEPHBIE U LIBETHBIE METAJLIBI.

MeTtauibl KaKk BOCCTAHOBUTENIH. DJIECKTPOXUMHUYECKUM psii HANpsDKeHW. B3auMoeiicTBHEe METauioB ¢ HEMETaUlaMH, OKCHUJIaMH, KHCIOTaMH,
COJIAMH. AJIFOMUHOTEPMUS.

OO6mas xapakTepucTuka 3yeMeHTOB |A-rpynmbl. OKCHABI W THAPOKCHIBI IIEJIOYHBIX METAUIOB, WX TOJYYCHHE, CBOMCTBA, NMPUMEHEHUE.
Baxxnelimume cony meaouHblX METAJUIOB, UX 3HAYEHUE B IPUPOJIE U KU3HU YETOBEKA.



OOmas xapakrepuctuka 31eMeHTOB IlA-rpynmel. OKcuIbl UM THAPOKCHIBI IIEIOYHO3EMENIBHBIX METAJJIOB, MX IIOJIyYeHHME, CBOMCTBA U
IpUMeHEeHHe. BaxxHellne coiu IIeI0YHO3EMENbHBIX METa/NIOB, MX 3HAYEHHE B IMPUPOJAE U KU3HU dYesoBeka. KapOoHaThl M THIpOKapOOHATHI
KaJIbLUS.

Bpemennas u noctosHHas KECTKOCTh BoAbl. CIOc00BI ycTpaHeHUs BpeMeHHOU kEcTKkocTU. CrIocOOB! yecTpaHEHUsI TOCTOSTHHOM JKECTKOCTH.

CoenuHeHMs allOMUHMS B NpHpoJie. XUMHUYECKHE CBOMCTBA amtoMHHUsA. OCOOEHHOCTH OKCHIAa M THIPOKCHAA ATIOMUHMS KakK aM(OTEpHBIX
coenuHeHuil. Baxkneiime conu anroMuHus (XJ10pua, cyibdar).

OcobenHocTu cTpoeHHs atoma sxeiesa. JKeneso B mpupoae. Baxueiimme pyasl sxenesa. [lonyuenne uyryHa u cranu. OKCUIBI U THAPOKCHUIIBI
xenesa(Il) u (IIT). Conu xeneza(Il) u (III). ObHapy)eHNe KaTHOHOB )KeJie3a B pacTBOpE. 3HAUEHUE COSIMHEHMI Kee3a.

Koppo3sus razosas (Xumuueckas) 1 3J1eKTpOXUMUYecKast. 3aliuTa MeTauloB OT Koppo3uu. Metasuisl B mpupoje. [lonarue o metamutypruu. Yépuas
U LBeTHas Metauryprus. llupomeramnyprus, TUApOMETaLIyprusi, 3nekTpomeTtamnyprus. JlomenHsiii mpouecc. IlepepaboTka 4yyryHa B CTallb.
DNEeKTPOIN3 pacIIaBoB.

JdeMoHcTpanun

e BzaumopelcTBue HATpUs, JIUTHUS U KAJIBLIUS C BOJOM.

e ['opeHune HaTpusl, MarHus U >KeJie3a B KUCIOPOJE.

e Bcnblnika TepMUTHON CMeECH.

e BzaumopelcTBuE CMECH MOPOUIKOB CEPBI U JKeJe3a, IMHKA U CEPHI.

e BsaumopxeicTBUE aTIOMHHHS C KUCIOTAaMH, I1€JI09aMHU U BOJIOM.

e BsaumoneicTBue XKeie3a U MEAU C XJIOPOM.
B3aumMonelicTBre MeM ¢ KOHIEHTPUPOBAHHOM CEPHOM KMCIOTON M a30THON KUCIIOTOH (pa30aBIeHHOM U KOHLIEHTPUPOBAHHOI).
Oxpacka I1aMeHH COeIMHEHUSAMU IEJI0YHBIX METAJUIOB.
Oxpacka IIaMeHH COeIMHEHUSIMU 11E€JI0YHO3EMENIbHBIX METAIIJIOB.
T"amenwne u3BecTH BOJOM.
[Tonyyenue KECTKON BOJBI B3aUMOJIECUCTBUEM YITIEKHACIIOTO T'a3a ¢ U3BECTKOBOU BOJIOM.
YcTpaHeHne BpeMeHHOH jKECTKOCTH KUIISTYEHUEM U JI00aBICHUEM COJIbI.
YcrpaHeHne NOCTOSHHON )KECTKOCTU 100aBICHUEM COIBI.
e VOHUTHI ¥ IPUHITUTT UX IEUCTBUS (BUACOPPATMEHT).
e Koekuust IpupoOIHBIX COEAUHEHHUN aTFOMUHUSL.
e BuneodparmenTs! u craiiapl «OKCHI ATIOMUHUS U €70 MOTUDUKALIII.
o [lomyuenue ampoTEepHOT0 rUAPOKCHIA ATFOMHHUS U UCCIIEJOBAHUE €T'0 CBOWCTB.
o Koymekuus «XUMHAYECKNE UCTOYHUKHU TOKAY.
e Pe3ynbTaThl JUINTENBHOIO HKCIIEPUMEHTA IO U3YyYCHHUIO KOPPO3UH CTAJIbHBIX M3ACJIUN B 3aBUCHUMOCTH OT YCJIIOBUH IPOLIECCOB.
e Boccranosnenue meau u3 okcunaa meau(Il) Bomopomom.



e Buzaeodparments! u ciaiinbl « [pon3BoACTBO YyTryHa U CTaIN.
e Buzaeodparments! u ciaitnsl «M3nenus U3 yyryHa u cTajimy.
e Buzaeodparments! u ciaitnbl «[Ipon3BoACTBO aTlOMUHUSY.
JlabopaTopHBbIe ONBITHI

* BzaumoelicTBue xenesa ¢ pactBopoM cyibdara meau(ll).

* [TosryueHre U3BECTKOBOW BOJIBI M OIIBITHI C HEH.

* [Tonyuenue ruapokcuaos xkenesa(ll) u (111).

» KauecTBeHHbIE peakliiy Ha KAaTHOHBI JKee3a.
IIpakTn4yeckue padoTbl

6. XKEcTKOCTh BOJIBI M CLIOCOOBI €€ YCTpaHEHUSI.

7. PelieHne s3KCIEpUMEHTANBHBIX 33724 10 TeMe «MeTaib».

XuMHUS U OKpPY:KaOIIAasi cpeaa

Crpoenue 3emmnu: sa1po, MaHTHUsA, 3€MHasi Kopa, Tutocdepa, ruapocdepa, armochepa. XuMmuueckuit coctaB 3emiid. ['opHbie mopoasl. MuHepasbl.
Pynel. Ocanounsie ropHsle nopo/sl. [Tone3Hble uckomnaeMsle.

HcTouyHuKH XUMHYECKOro 3arpsi3HEHUs OKpyxkaromied cpenpl. [1o0anmpHBIE HKONOrMuYeckue MpoOJeMbl YeIOBEYeCTBa: HapylLIeHHE
OMOT€OXMMHUYECKUX KPYrOBOPOTOB XMMMUYECKUX 3JIEMEHTOB, MOTEIUIEHHE KJIMMaTa, KHCIOTHBIE A0XIW U Ap. O30HOBBIE ABIPbL. MexXTyHapoaHOE
COTPYJHHYECTBO B 00JIACTH OXPaHbl OKPYKAOIIEH Cpe/lbl OT XUMUUECKOTO 3arpsi3HEHUS. «3eNEHas XUMUSD.

JdemoHcTpanuu

e Buneodparments! u cnaiiasl «CTpoeHue 3eMiId U €€ XUMUYCSCKUIA COCTaBy.

e Kouekuus MUHEPAJIOB U TOPHBIX MOPO/.

e Komnekuusa «Pynsl METauIoB».

e BuneodparmenTsl u ciaiiapl «I 100aNbHBIE YKOJIOTHUECKUE TPOOIIEMBI YETIOBEYECTBAY.

e BuzaeodparMeHTsl U claiiibl O CTETIEHU YKOJIOTUYECKOM YUCTOTHI TOBapa.

JlaGopaTopHble ONBITHI
* 3y4yenue rpaHura.
* M3yuenne MapKUpOBOK PAa3IMYHBIX BUIOB IPOMBIIUICHHBIX H MTPOJAOBOJIBLCTBEHHBIX TOBAPOB.

O0o0meHne 3HAaHUI 10 XMMHH KypPca OCHOBHO# LIKOJIbI.
IMoaroroBka k OCHOBHOMY IroCyAapCTBEHHOMY 3K3aMeHY
Ctpoenne aToMa B COOTBETCTBHH C IOJIOKEHHEM XHMHUYECKOTO JIEMEHTa B Iepuonueckoi cucteme. CTpoeHHe BEIIeCTBa: XUMHUUYECKasl CBA3b
U KpUCTAJUTMYECKas perIéTka. 3aBUCUMOCTh CBOMCTB 00pPa30BaHHBIX 3JIEMEHTAMHU IPOCTHIX BEIIECTB (METANIOB, HEMETAJUIOB, OJAarOPOIHBIX Ta30B) OT
MOJIOXKEHHS JIEMEHTOB B IIEPUOINYECKON cucTeMe. THIToIorus HeOpraHUUeCKNX BELIECTB, Pa3/ielIeHHEe X Ha Kiacchl U rpynmsl. [pencraBureny.



[Ipu3Haky U yciaoBUS NPOTEKAHUSI XUMUYECKUX peakuuid. TUMOIOrus XMMHUUYECKUX PEeaKIHii 10 pa3inyHbIM IpHU3HaKaM. Peakiiuu noHHOro oOMeHa.
OKHCIIUTENTEHO-BOCCTAHOBUTEIIBHBIC PEAKIIUH.
XUMHYECKHE CBOMCTBA MPOCTHIX BEIIECTB. XapaKTepHbIE XUMHUUECKHE CBONCTBA COIEO00PA3YIONIUX OKCUIOB, THIPOKCHIOB (OCHOBAHHIA,
KHCJIOPOICOACPIKAIINX KHCIOT ¥ aM()OTEPHBIX THIAPOKCUIOB), COJICH.

7. Ilnannpyemble pe3yJbTaTbl 00y4eHHs

BbInyCKHUK HAy4YnTCS

® 3HamMb (NOHUMAMD).
— XMMHUYECKYIO CHMBOJIUKY: 3HAKH XUMHUYECKUX AJIEMEHTOB, (POPMYIIBI XUMUYECKHX BEIIECTB, YPABHEHUSI XUMUYECKUX PEaKITHIA;
— Ba)XHEHIINEe XUMUYECKHUE MOHSATHUSA: BELIECTBO, XUMUUECKUN FJIEMEHT, aTOM, MOJIEKYJa, OTHOCUTEIbHbIE aTOMHAsi U MOJIEKYJIsIpHasi Macchl, HOH,
KAaTHOH, aHUOH, XMMHUYECKasl CBSI3b, JIEKTPOOTPULIATEIBHOCTD, BAJIECHTHOCTD, CTEIIEHb OKUCIICHNUS,
MOJIb, MOJISIPHAs Macca, MOJIPHBI OO0BEM, pacTBOPBI, AJIEKTPOJUTHI U HEINEKTPOJIMUTHI, SJIEKTPOJIUTHUECKAs JUCCOLUALNSA, OKUCIUTENb
¥ BOCCTAaHOBUTEIb, OKUCIICHUE U BOCCTAHOBJICHUE, TEIUIOBON 3(PPEKT peakiiu, OCHOBHBIC THITbI PEaKIHii B HEOPraHMUECKOW XUMUHU;
— (GOpMYIMPOBKM OCHOBHBIX 3aKOHOB M TEOPUH XUMHM: aTOMHO-MOJEKYJSIPHOTO YYEHHsS; 3aKOHOB COXpPAHEHMs MacChl BEIECTB, MOCTOSHCTBA
cocTaBa BelIeCcTB, ABorajpo; nepuogudeckoro 3akoHa JI. M. MenneneeBa; TeOpuM CTpPOEHHS aTOMa U YUYEHHUS O CTPOCHHUU BELIECTBA; TEOPHUU
AJIEKTPOIUTUYECKOHN TUCCOLUAIMY U YUEHUS O XUMUUECKOM peakiuu;

®  Ha3bIEAMD!
— XUMHUYECKHUE DJIEMEHTBI;
— COEMHEHUS U3YUYEHHBIX KJIACCOB HEOPraHUYECKUX BELIECTB;
— OpraHMYecKHe BEIecTBa 10 UX (popMylie: MeTaH, 3TaH, ITUJICH, alleTUICH, METAHOJ, ATAHOJI, IIMLEPHUH, YKCYCHas! KUCIIOTa, TII0K03a, caxapo3a;

®  00vBACHAMD!
— (Qu3nyeckuil cMbICI aTOMHOIO (TOPSIIKOBOIO) HOMEpa XMMHUYECKOro 3JIEMEHTa, HoMepa Ipylmbl U mepuojaa B nepuoauyeckoi cucreme JI. U.
Menpeneesa, K KOTOPBIM 3JIEMEHT IPUHAJICHKUT;
— 3aKOHOMEPHOCTH U3MEHEHUS CTPOEHUSI aTOMOB, CBOMCTB 3JIEMEHTOB B IIpeJieiaxX MaJbIX IEPUOJ0B U A-TPyII, a TaKKe CBOMCTB 00pa3yeMblX UMU
BBICIIMX OKCHJIOB U TUAPOKCHUIIOB;
— CYLIHOCTb IIPOLECCA NIEKTPOIUTUYECKON TMCCOUUAIMY U peaKii HOHHOro 0OMEHa;

®  Xapaxkmepuzoeambv.:
— XUMHUECKUE 3JIEMEHThl (OT BOJOpOAa 0 Kalbliis) Ha OCHOBE MX IOJOXKEHHUS B MEPUOAMYECKON cHcTeMe XMMuYeckux snementoB J[. M.
MenzeneeBa 1 0COOEHHOCTEN CTPOEHUS UX ATOMOB;



— B3aUMOCBSI3b MEXK]ly COCTABOM, CTPOCHHEM U CBOMCTBAMM HEOPTraHMYECKHUX BEIICCTB;
— XMMHUYECKHUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTAaHMUYECKUX BEHICCTB (MPOCTHIX BEIIECTB — METAUIOB U HEMETAJIJIOB, COSIMHEHUN — OKCHJIOB,
KHCIIOT, OCHOBAaHUH, aM(QOTEPHBIX OKCUIOB U THIPOKCHUIOB, COJIEH);
® onpeoensimn:
— COCTaB BEIIECTB M0 UX GopMmyiam;
— BaJICHTHOCTH U CTEIICHH OKHCIICHHS DJIEMEHTOB B COSIMHECHNM;
— BHUJIBI XUMHYECKOM CBSI3H B COCAUHCHUIX
— THUIBl KPUCTAUITMYECKUX PEIIETOK TBEPABIX BEILIECTB;
— IMPUHAJIC)KHOCTh BEUIECTB K ONPEAECIEHHOMY KJIacCy COEAUHEHHI;
— THUIIBl XUMHAYECKUX PEAKIUM;
— BO3MOXHOCTb IPOTEKAHUS PEAKIIHii HIOHHOTO 0OMEHa;
® cocmasiamy:
— CXEMBbI CTPOEHHUS aTOMOB MEPBBIX JIBAAIIATH FJIEMEHTOB niepuoandeckon cuctemsl [l. 1. Mennaeneesa;
— (opmysIpl HEOPraHUYECKUX COSTUHEHHI N3YYCHHBIX KJIACCOB BEIIECTB;
— YpaBHEHHSI XUMHUYECKUX PEAKIIM, B TOM YUCJIE OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX, C TIOMOIIBIO METOa 3JICKTPOHHOTO OallaHca;
® 0e30nacHo obpawamocs:
C XUMHUYECKON NOCyJ01 1 1ab0paTOPHBIM 000pYI0BaHHEM;
®  IPOBOOUMb XUMUHECKULL IKCNEPUMEHN.
— MOATBEPKAAOIIMN XUMAYECKUN COCTAB HEOPTaHUYECKUX COECITUHEHUM;
— MOATBEPKIAIOIIUN XUMUUYECKHE CBOMCTBA U3YUYEHHBIX KJIACCOB HEOPIraHUYECKUX BEILIECTB;
— M0 TIOJTYYCHHIO, COOMPAHUIO U PACIIO3HABAHUIO Ta3000Pa3HBIX BEIIECTB (KUCIOPOAa, BOAOPOIA, YTIECKUCIOro ra3a, aMMHaKa);
— TI0 ONIPEICIICHHUIO XJIOPUI-, CYIb(aT-, KAPOOHAT-HOHOB M HOHA AMMOHHS C TIOMOIIIbIO KaU€CTBECHHBIX PEAKITU;
®  GBLIYUCIAMD!
— MAacCOBYIO JIOJIF0 XUMUYECKOT0 3JIeMEeHTa 10 (popMyse CoeTMHECHHUS,
— MAaCCOBYIO JOJIIO BEIIIECTBA B PaCTBOPE;
— MacCy OCHOBHOT'O BEILIECTBA 10 U3BECTHOW MacCOBOM JIOJIM IPUMECEH;
— 00BEMHYIO JI0JIF0 KOMIIOHEHTA Ta30BOM CMECH;
— KOJIMYECTBO BEIIECTBA, 00BEM MIIM MAcCy BEIIECTBA M0 KOJUYECTBY BEIIECTBA, 00BEMY MIIH Macce PeareHTOB, WIIH MPOTYKTOB PEaKIny;
®  UCNONbL308aMb NPUOOPEMEHHbIE 3HAHUSA U YMEHUsL 8 NPAKMUYECKOU 0essmelbHOCMU U NOBCEOHEBHOU HCUSHU!
— i 6e30MacHOro OOpaIleHHs ¢ BEIIeCTBAMH M MaTepHalaMH B TOBCEJIHEBHOM JKM3HM M TPAaMOTHOTO OKa3aHMs TEPBOM IMOMOIIU IMPHU OXKOTax
KHCJIOTAMH M I1EJIOYaMHM;
— JUI OOBSICHEHUS OT/ICIbHBIX (DAKTOB ¥ PUPOIHBIX SIBICHUM;
— ISl KPUTUYECKOH OlleHKH MH(POPMAIIUH O BEIIECTBAX, UCTIOIb3YEMbIX B OBITY.



BbINyCKHUK MOJIYYUT BO3MOKHOCTH HAYYHUTHCH
o XapaKTepU30BaTh OCHOBHBIC METO/IbI MO3HAHUS XUMUYECKUX 00BbEKTOB: HAOIOIEHNE, U3MEPEHNE, SKCTIEPUMEHT, MO/ICTUPOBAHUE;
° pa3inyaTh XUMUYECKHUE OOBEKTHI (B CTATUKE):
— XUMHUYECKHE JICMCHTHI M ITPOCTHIC BEIIECTRA;
— METaJuIbl 1 HEMETAJIbl U XapaKTepU30BaTh OTHOCUTEIILHOCTh MPUHANIC)KHOCTH TAKUX 00BEKTOB K TOW WIJIM UHOU TPYIITIE;
— OpraHuYecKUe W HEOPraHMYCCKHE COCTUHCHIS;
— TUAPOKCUIBI (KUCTOPOACOAEPIKAIINE KUCIOThI, OCHOBAaHUs, aM(OTEpHBIC THIPOKCHIBI);
— OKCHJIBI HecosIeo0pa3yromie 1 cojieodpasyromue (KUCIOTHBIE, OCHOBHBIC, aM(pOTEPHEIE);
— BAJIGHTHOCTb U CTETICHb OKUCIICHHUS,
— CHCTEMAaTUYECKHE U TPUBHAIHHBIC TEPMHUHBI XUMUYECCKOW HOMEHKIIATYPHI,
— 3HAKOBYIO CHCTEMY B XUMUU (3HAKH U (HOPMYIIBI, HHIEKCH U KO3(PPUIIUESHTHI, CTPYKTYPHBIE U MOJIEKYISpHBIE (DOPMYIIBI, MOJIEKYISPHBIC 1 HOHHBIC
YpaBHEHHS PEAKIMi, TTOJHBIE W COKpAIIEHHBIC MOHHBIE YPAaBHEHUS pEaKIUil, TS PMOXUMHUECKUE YpaBHEHHs, 0003HAUYCHUS CTENCHH OKUCICHUS W
3apsizia uoHa B popMysie XUMHUECKOTO COCTUHEHHUS );
o pa3nyaTh XUMUYECKHUE OOBEKTHI (B TUHAMHUKE):
— (u3uvecKre U XUMHUYECKHE CTOPOHBI TIPOIIECCOB PACTBOPEHUS M JUCCOIIHAIUH;
— OKHUCIUTENbHO-BOCCTAHOBUTEIBHBIC PEAKIINH U PEAKIIUU OOMEHa;
— CXEMBI U ypaBHEHUS XUMUICCKUX PEaKITHiA;
J COOTHOCHTB:
— DK30TEPMUYCCKUE PEaKIIUHN U PEaKIIUU TOPCHHS,
— KaTaJIMTUYeCKUe U (DepMEHTATHBHBIC PEAKIIUH;
— METaJUI, OCHOBHBII OKCHJI, OCHOBAHHUE, COJIb;
— HEeMeTaJlI, KUCIOTHBIA OKCHUJ, KHCIIOTA, COJIb;
— CTPOCHHE aTOMa, BUJ XUMHUYECKON CBSI3U, TUT KPUCTAJUIMICCKON PENIETKH U (PU3MUECKUE CBOMCTBA BEIIECTBA;
— HaxOXKJCHHE JIEMEHTOB B TIPUPO/IE U MPOMBITIIICHHBIC CITOCOOBI UX MOJIYUCHUS;
— HE0O0XOMMOCTh XUMUYECKOT0 MPOU3BOICTBA M TPEOOBAHUHN K OXpaHE OKPYKAIOIICH CPEIbL;
— HEOOXOMMOCTh MPUMEHEHUSI COBPEMEHHBIX BEIIIECTB M MATEPHAIIOB M TPEOOBAHUH K 3/I0POBHECOCPEIKCHHIO;

o BBIIBUTaTh M SKCHEPUMEHTAIBHO MPOBEPATh T'MIOTE3bl O XHWMHUUYECKMX CBOMCTBAaX BEIIECTB HAa OCHOBE HX COCTaBa, CTPOEHUA U
MPUHAJICKHOCTH K OMpe/IeIEHHOMY Kilaccy (TpyIIe) BEIIeCTB;
o MIPOTHO3UPOBATH CIOCOOHOCTh BEIIECTBA MPOSIBISATH OKUCIUTEIBHBIC WM BOCCTAHOBUTEIBHBIE CBOMCTBA C Y4ETOM CTETCHEH OKHCIICHHS

9JICMCHTOB, BXOAAIIHUX B €0 COCTAaB, a4 TAKIKC IIPOAYKTOB COOTBECTCTBYIOIIHUX OKUCIIUTCIbHO-BOCCTAHOBUTCIIBHBIX peaKuHﬁ;
L4 COCTAaBJIATh YPABHCHUA peaKHI/Iﬁ C YU4aCTHECM TUIIUMYHBIX OKHCJIMTEJICH ¥ BOCCTAHOBUTEICH Ha OCHOBE QJICKTPOHHOT'O 6ancha;



. OTPENEeNsITh BO3MOKHOCTh TPOTEKAHUS XMMHUYECKHX PpEaKIUid Ha OCHOBE OJIIEKTPOXMMHUYECKOTO psila HAMpsSHKCHUH METalioB, psa
AIEKTPOOTPHUIIATSILHOCTH HEMETAIIIIOB, TAOJIHUIBI PACTBOPUMOCTH M YIETA YCIIOBHH MPOBEICHUS PEAKITUH;

o IPOBOJUTH PACUYETHI 10 XUMHUYECKUM (POpMyJIaM B ypaBHEHHSM:
— JUIs BbIBOZIa (DOPMYJIbI COCAMHEHUS 110 MACCOBBIM JIOJISIM 3JIEMECHTOB;
— JUISl IPUTOTOBJICHUS PACTBOPA C UCIIOJIb30BAHUEM KPUCTAIUIOTHIPATOB;
— ISl HAXOXKJCHUS JI0JIM BBIXO/A MPOIYKTA PEaKIMHU M0 OTHOIICHUIO K TEOPETUYECKU BO3MOKHOMY;
— ¢ ucnoiib3oBaHueM npasuia [ eii-JIroccaka 06 00BEMHBIX COOTHOIIEHUSX Ta30B;
— C UCMOJIb30BaHUEM MOHATUN «KMOJIbY, «MMOJbY, «4UCIO ABOTaIpOY;
— IO TCPMOXUMUUYCCKHUM YPaBHCHHUAM PCAKIINH;

o IMPOBOAUTH XUMHYECKUN 9KCHICPUMCHT C HCYKOCHHUTCIIbHBIM CO6JHO,Z[CHI/ICM IMpaBUJI TCXHUKHU 6€3OHaCHOCTI/I:

— M0 YCTAHOBJICHHIO KAYECTBEHHOTO U KOJUYECTBEHHOTO COCTaBa COCAMHCHUS;
— MU BBITTOJIHEHUH MCCIIEIOBATEIILCKOTO MPOCKTA;
— B JIOMAIIIHUX YCJIOBUSX;

o UCIIOJIb30BaTh MPUOOPETEHHBIE KIIIOUEBbIE KOMIIETEHLUU [UIS BBINOJHEHHMS IPOEKTOB M y4eOHO-HCCIIEOBATENbCKUX PA0OT MO H3YYEHUIO
CBOWCTB, CITOCOOOB MOIYYEHUS U PACIIO3HAHMUS BEIIECTB;

o OIpeNeNATh UCTOYHUKH XMMUYECKOH MH(OpMaLUH, MPEICTaBlIATh CIMCOK MH(POPMALMOHHBIX PECYpCOB, B TOM 4YMCJIE€ MU HAa MHOCTPAHHOM
A3bIKE, TOTOBUTh MH(POPMAIIMOHHBINA MPOAYKT U MPE3ECHTOBATH €T'0;

o OOBEKTHBHO OILICHMBATh MH(POPMALMIO O BEUIECTBAX M XMMHUYECKHX IPOIECCaX, KPUTUUYECKA OTHOCUTCA K IICEBIAOHAYYHOH WH(OpMaLuwy,
HE100pOCOBECTHON peKsIaMe B CPEJICTBAX MacCOBOM MH(opMaIuuy;

o CO3/aBaTh MOJIENIM M CXEMBI JUIsl pelIeHUs] y4eOHbIX U TO3HABATENIbHBIX 3a/1a4.

Y4eOHo-MeTOoANYECKOE 0O0ecneyeHne Kypca XUMHUH
OCHOBHOI 0011€00pa30BaTEIbLHON MIKOJIbI
Y4eOHO-MeTOANYECKUI KOMIUIEKT JUIsl U3y4eHHs Kypca XUMUU B 8—9 Kitaccax, cO3JaHHBIA aBTOPCKUM KOJUIEKTUBOM o pykoBojacTteoM O. C.
I"aGpuensHa, colepKUT, KpoMe y4eOHBIX MOCOOHH, yueOHO-METOINYEeCKHe U AMJAKTHUECKUEe MOCOOUs, TeTpajau JUIs BBINOJIHEHUS J1a00paTOPHBIX
U TIPaKTUYECKUX paboT u Jip.



YMK «Xumus. 8 kiaace»
. Xumus. 8 kiacc. Yueonuk (aBropsl O. C. I'abpuensn, U. I'. Octpoymos, C.A. Cnaakos).
. Metoanueckoe nocobue. 8 kiacc (aBtopsl O. C. ['abpuensn, U. I'. Octpoymos, C. A. Cnagkos).
. [Iporpamma kypca xumun 11si 8—9 kiaccoB o0meoopazoBarenbHbIX yapexaeauid (aBTopsl O. C. I'abpuensn, U. I'. Octpoymos, C. A. Crnagkos).
. Pabouas tetpanp. 8 knacc (aBropel O. C. I'abpuenss, C. A. Cnagkos).
. Terpaap s m1aboOpaTOPHBIX OMBITOB U MpakTHUeckux padot. 8 kiacc (aBTopel O. C. I'abpuensn, U. B. AkcéHoBa).
. XUMHs B TeCTax, 3ajavax u ynpaxsnenusx. 8 kinacc (aBropsl O. C. 'abpuensn, 1. B. Tpury6uak).
. DnekTpoHHas popma yueOHUKa.
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YMK «Xumus. 9 knace»
. Xumus. 9 knacc. Yuebnuk (aBropsl O. C. I'abpuensn, U. I'. Octpoymos, C. A. Crankos).
. Meroguueckoe nocooue. 9 kiacc (aBropsl O. C. I'abpuensn, U. I'. Octpoymos, C. A. Cnaakos).
. [Iporpamma kypca xumuu 111 8—9 kiaccos o01ieo0pa3zoBarenbHbIX yupexaenuit (aBtopsl O. C. I'abpuensu, U. I'. Octpoymos, C. A. Crankos).
. Pabouas Tetpanp. 9 xnacc (aBropsr O. C. I'abpuernsn, C. A. Cnagkos).
. Tetpaap a5 1a6OpaTOPHBIX OMBITOB U MpakTHueckux padot. 9 kiace (aBropel O. C. 'abpuensn, 1. B. Akcénona).
. XuMHus B TECTaX, 3a7a4ax u ynpaxaeHusx. 9 kinacc (aBropsl O.C. ['abpuensin, U. B. Tpuryouak).
. DnexTpoHHas popma yueOHHKaA.
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HNudpopmanuoHHbIe cpeacTBa

HHTepHeT-pecypchbl HA PyCCKOM si3bIKe
1. http://www.alhimik.ru. IpexcraBieHsl cieayromme pyOpUKU: COBETHI a0MTYPHEHTY, YYUTEI0 XUMHHU, CIIPABOYHUK (O4eHb OOJbIIasi Mmoadopka
TaOJIUI] U CHPABOYHBIX MAaTEPHAIIOB), BecENasi XMMUsI, HOBOCTH, OJIMMITHA/IbI, KYHCTKaMepa (MHOIO HHTEPECHBIX HCTOPUYCCKUX CBEICHHIA).
2. http://www.hij.ru. Xypran «Xumus 1 )H3Hb» TOHITHO U 3aHUMATEIILHO paccKa3biBaeT 000 BCEM MHTEPECHOM, YTO MPOUCXOMT B HAYKE U MUPE, B
KOTOPOM MBI JKHBEM.
3. http://chemistry-chemists.com/index.html. Dnexrponnsiii xypHan «XHMUKH M XUMHS», B KOTOPOM MPEJCTABICHBI ONBITHI MO XUMHU H
3aHMMarTeNbHask HH(POPMAIIUS, TO3BOJISIOIINE YBICYb YICHHKOB YKCIIEPUMEHTAIBHON YaCThIO TIpeIMETa.
4. http://c-books.narod.ru. BceBo3moskHas TuTepaTypa 1Mo XMMHUH.
5. http://www.prosv.ru/. TTocobust st ydamuxcs, B TOM YHCIE I MOArOTOBKK K uToroBoii arrectanuu (OI'D u EI'D), MeToanveckue mocoOust s
yUYHTeNel, HAyYHO-TIOMYJISIpHAs JIUTepaTypa M0 XUMHUHU.
6. http://1september.ru/. XKypran npenHa3HaueH He TOJNBKO [UIsl yunuTeseld. B HEM mpencTaBieHO OOJbIIOE KOIUYECTBO PadOT YUCHUKOB, B TOM YHUCIIC
HCCIICIOBATEIILCKOTO XapaKTepa.
7. http://schoolbase.ru/articles/items/ximiya. Bcepoccuiickuii IIKOJIBHBINA TOPTAT CO CChUIKAMH Ha 00pa30BaTeNIbHBIC CAUThI IO XHMUH.
8. www.periodictable.ru. CoopHHK cTaTeif 0 XUMUYECKUX 3JIEMEHTAX, HWIUTFOCTPUPOBAHHBIN SKCIICPUMEHTOM.
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MarepuaibHo-TexXHu4ecKoe odecredyeHue KadMHeTa XuMHHU

HarypanbHble 00beKTbI

HatypanbHbie 00BEKTHI, UCTIONB3YeMbIE B 8—9 Kilaccax mpu 00YYeHHH XUMHH, BKIIOYAOT B ce0sl KOJUIEKIIMM MHHEPAIOB U TOPHBIX MOPOJ,
METAJUUIOB U CIJIABOB, OKCHJIOB, KHCJIOT, OCHOBaHHI, COJE€H, B TOM YHCIIE MUHEPAJIbHBIX yIOOpEHMI, a TakKe oOpaslbl OPraHUYECKUX BEIIECTB U
MaTtepuanos, npeaycMorpeHHbix PI'OC. O3nakomiieHHe ¢ 00pa3laMH MCXOIHBIX BEIIECTB W FOTOBBIX W3JIETHI TMO3BOJSET MOJYYUTH HATJIAIHBIE
MIPEACTABJICHUS O MaTepuaje, BHEITHEM BHC, HEKOTOPHIX (U3UUYECKUX CBOMCTBaX 0Opa3IoB. 3HAYUTEIbHBIC yUeOHO-TI03HABATEIBHBIE BO3MOKHOCTH
UMEIOT KOJUJIEKIIMH, HM3TOTOBIICHHBIE CAMHMH IIKONbHUKAaMH. lIpeaMeTsl A TakuxX KOJUIEKIUNA COOMPAIOTCS BO BpeMs AIKCKYpCUH M IPYTHX
BHEYPOYHBIX 3aHITHUH.

Komneknuu MCHONB3YIOT TONBKO IS O3HAKOMJICHHS y4aIllUXCSl C BHEIIHUM BHAOM M (U3MYECKUMHU CBOWCTBAMHU PA3NIUYHBIX BEIIECTB H
MarepuanoB. JJid NpoBeACHUS XUMUYECKUX ONBITOB KOJUIEKIIMN UCIIOIb30BaTh HEJIb34.

XuMHY€eCKHe peakTHBbI M MATEPHAJIbI

OO0pareHre co MHOTUMH BEIIeCTBAMU TPeOyeT CTPOTOro COOOCHUS PAaBII TEXHUKU 0€30MacHOCTH, OCOOEHHO MPU BBIOJHEHUU OIBITOB
caMUMH yuyeHUKaMH. Bce HeoOXoauMble Mephl IPEIOCTOPOKHOCTH YKa3aHbl B COOTBETCTBYIOIIMX JIOKYMEHTAX M MHCTPYKLHUAX, a TAKXKE B MOCOOMSIX
JUISL YYUTENIEH XUMUH.

Bce peaktuBbl M MaTepuanbl, HYXHbIE [JIsI TPOBEICHUS JAEMOHCTPALMOHHOTO W YYEHHMYECKOIO SKCIIEpUMEHTa, IOCTABISIOTCS B
oOpa3oBaTesibHbIE YYpEeKICHHS oO0Iero oOpa3oBaHUS IIEHTPAJIM30BAaHHO B BHUJE 3apaHee CKOMIUIEKTOBaHHbIX HabOopos. Ilpu HeoOxommumocTu
MPUOOpPETEHUs JOMOJIHUTEIBHBIX PEAKTUBOB U MAaTEPHAJIOB CIIEAyeT 00pallaThCs B CHEIHATM3UPOBAHHBIC Mara3uHbl.

Xummyeckasi 1a0opaTopHasi 10CyAa, aNNAapaTbl ¥ IPUOOPHI

XuMudeckas nocyaa noapasacisaCTCsa Ha ABC I'PYIIIbL: JJIA BBIIIOJHCHHA OIBITOB YUAallIUMUCA U IJIA JEMOHCTPALIMOHHBIX OIIBITOB.

Hcnonb3yemble Ha ypokax XMMHUHU B 8—9 kiaccax npuOOpshl, ammapaTrbl M YCTAHOBKHM KJIACCU(QHUUMPYIOT Ha OCHOBE NPOTEKAIOUIMX B HHUX
(1)I/I3I/I‘-ICCKI/IX U XUMHUYCCKUX IMPOLCCCOB MCKAY BCIICCTBAMHA, HAXOAAIIUMHUCA B PA3HBIX aIrp€raTHbIX COCTOSAHUAX.

1) Ilpubopsl aiis paboThl C razaMu — IMOJIy4€HUE, COOMpaHUe, OYMCTKA, CYILIKA, IMOIJIOLIEHUE Ta30B; PEaKUUU MEXAy MMOTOKAaMH ra3oB; peakIUH
MCXKAY ra3aMiu B DJICKTPUYCCKOM PA3PAAC,; pCAKIUN MEKIY 'a3aMU IMPU MMOBBIICHHOM J1aBJICHUU.
2) Anmapatsl ¥ IpUOOPHI AJIS ONBITOB C KUAKUMH U TBEPJBIMU BEIIECTBAMHM — IEpPEroHKa, (PUIbTPOBAHHE, KPUCTAIIIN3ALMS; IPOBEACHUE PEaKIUi
MCXKAY TBépI[BIM BCIICCTBOM H XKHUAKOCTBIO, XKUJKOCTBHIO U X KUJKOCTBIO, TBépI[I)IMI/I BEICCTBAMU.

Bhe »T0l knaccudukanum HaxoauTcs ydyeOHas amnmaparypa, NpelHa3HayeHHas Ul U3Y4eHHUs TEOPETUYECKHUX BOIPOCOB XUMHM: WIUIIOCTPALUU
3aKOHA COXpPaHEHMs MaCChl BEIIECTB, IEMOHCTPAIMH JIEKTPOIPOBOHOCTH PaCTBOPOB U JIBUYKEHUSI HOHOB B 3JIEKTPUUECKOM I10JIE, U3YYEHUSI CKOPOCTH
XUMHUYECKON PEaKIMH, IOCIEN0BATENBHOCTH BHITECHEHHSI TAJIOTE€HOB U3 PACTBOPOB UX COEIUHEHHM.

BCHOMOFaTeJ'II)HYIO POJIb UTPAKOT USMEPHUTCIIBHBIC U HAI'PCBATCIIbHBIC HpI/I60pI>I, Pa3InYHBIC HpI/ICHOCO6J'I€HI/I$I JJIA BBIITOJIHEHUA OIIBITOB.

Monem
OO0BexTaMu MOACIHMPOBAHUA B XUMHHU ABJIAIOTCA aTOMBbI, MOJICKYJIbI, KPUCTAJUIbI, 3aBOJACKHEC aIIapaTbl, a TAKXKC MNPOUCXOIAIIMUC MNPOUCCCHI.



B nmpenogaBanun XMMHM HCIONB3YIOT MOJEIM KPUCTAJUIMYECKUX PEIIETOK anmMasa, rpadurta, cepbl, Gochopa, okcuna yriepona(lV), uona, xenesa,
MEaHu, Maruus.

Brimyckarotcst Habopbl MOJieNelt aTOMOB JJIsl COCTABIIEHUS MIAPOCTEP>KHEBBIX MOJIETICH MOJIEKYIT.
IHeuaTHble yueOHbIE MOCOOHS

B mpouecce o0ydeHHs] XMMHUU HCIONB3YIOT CIEAYIOIIHE TaOIUIBl MOCTOSHHOTO 3KcmoHupoBaHus: «lleprogmueckas cucTeMa XUMHUYECKUX
anemenToB J[. . MenaeneeBay, «Tabmuiia pacTBOPUMOCTH KUCIIOT, OCHOBAHHM M COJICH», «DNEKTPOXUMUUYECKHUHN PSJT HAPSHKEHUN METAJUIOB» U 1.

Jljis opraHu3anyy camMOCTOSTENHHOW pabOThl Ha ypOKaxX HCIONB3YIOT Pa3sHOOOpas3HbIE AUAAKTHUECKHE MaTepHallbl: TETPaadl WIH OTACIbHBIC
pa60qne JIUCTBI — HWHCTPYKIUH, KAPTOUKHU C 3aJaHUAMU paSHOI\/'I CTCIICHU TPYAHOCTHU JIA U3YYCHHS HOBOI'O MaTc€pHajia, CaMOIIPOBEPKU U KOHTPOJIA
3HaHUM.

JKPAHHO-3BYKOBBIE CPeCTBA 00yYeHHS

K sKkpaHHO-3BYKOBBIM CpEJICTBAM OOYYEHHUS OTHOCAT TAaKHE IOCOOMS, KOTOPHIE MOI'YT OBITh BOCIPHHSATHI C IIOMOLIbIO 3PEHUS U CllyXa. JTO
KUHO(DUIIBMBI, KMHO(MPAarMeHThl, AUa(UIbMBL, JAUANO3UTUBBI (CNAiiibl), TpaHCHapaHThl A Tpadornpoekropa. Cepun TpaHCIAPAHTOB IO3BOJSIOT
MMHUTHPOBATh IBUKEHUE ITYTEM IIOCIIE10BATEIBHOIO HAJIOKEHHS OJTHOIO TPAHCIIApaHTa Ha JPYrou.

Texnuueckue cpeacrsa odoyuenus (TCO)

BoNbIIMHCTBO TEXHUUECKHUX CPENICTB 00yUeHUs He pa3padaThIBaJIOCh CHEIMAIBHO [Tl IIKOJIbI, @ IpeJHa3HaYaIoch IS epeJayu U 00paboTKu
MHPOPMALIUU — 3TO PA3JIMYHOTO POJA MPOEKTOPHI, TENEBU30Phl, KOMIBIOTEPHl U T. 1. B yueOHO-BOCHHMTATEIHHOM MPOLIECCE KOMMBIOTEP MOXKET
HCIIOJIB30BATHCA JUIS PEIICHUS 3a7a4 HayYHOW OpraHu3aliy TpyJa yUUTENsl.

IIpu Mcnonb30BaHNM TEXHUYECKHUX CPENICTB OOYUEHUS CIeAyeT yYUTHIBATh BPEMEHHbIE OTpaHWYeHUs], Hanaraemble CaHUTapHBIMU NPaBUJIAMH U
HopMamu (CanlluH). HemnpepbiBHast mpogoKUTETPHOCT JTEMOHCTPAlMM BUAEOMATEpUaOB HA TEJIEBU3MOHHOM HSKpaHe M Ha OOJIBLIOM SKpaHE C
UCTOJIb30BAaHUEM MYJIBTUMEIUHHOIO MPOEKTOpa HE JTOJDKHA MpeBbImaTh 25 MUH. Takoe ke orpaHuueHue (He Oosiee 25 MUH) paclpocTpaHseTcs Ha
HENpPEepbIBHOE MCIIOJIb30BaHUE MHTEPAKTUBHOM JOCKM M Ha HENPEPBIBHYIO pabOTy yYalMXCs HAa NEPCOHAIbHOM KoMibroTepe. KonuuecTBo ypokoB ¢
MCTIOJIb30BAHUEM TaKUX TEXHUYECKHX CPEACTB O0YUEHUs, KaK TEICBH30D, MYJIbTUMEIUNHBINA TPOSKTOP, HHTEPAKTUBHAS JIOCKA, JOKYMEHT-KaMepa, He
JOJPKHO MPEBBIIATh HIECTH YPOKOB B HEJEIIO, @ UUCIIO YPOKOB, HA KOTOPBIX YUEHUKHU paOOTAIOT 3a NEPCOHATBHBIM KOMIIBIOTEPOM, — TPEX B HEJIEIIO.



