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INOACHUTEJIBHASA 3ATINCKA

Pabowas mporpamma yueOHOro Kypca Mo XUMHHU JUIs 8 kiacca pazpaborana Ha ocHoBe @I'OC
OCHOBHOTr0 0011ero o0pa3oBaHusi, IPUMEPHON MPOrpaMMbl OCHOBHOIO OOIEro 0O0pa3oBaHUs M0 XUMHHU
(6a3oBbIit ypoBeHb) U pabodyeit mporpammbl K uHud YMK O. C. I'abpuensna (Xumus. 7-9 kiaccer:
pabouas mporpamma k muaun YMK O. C. I'a6puensna. - M.: Ipoda, 2017).

Jannast paboyasi mporpaMMa OpMEHTUPOBaHA Ha UCIOJIb30BaHUE Y4YEOHHMKA MO XUMHUH U Y4eOHO-
Meroandeckux nocoobuit YMK, co3manHbIX KOJUIEKTHBOM aBTOpOB 1o pykoBoacTBoM O. C. ["'aGpuensHa
(Xumus. 8 kiacc: yueb. mocodue st 001eoopasoBar. opranusaiuii. - M.: [Ipocsenienue, 2019).

Henu u 3a7a4u U3yYeHUs MpeIMeTa
Lenamu uzyyenus npeomema A61AI0MCA!

— pacmupeHue, yriryosieHne U 0000IIeHre 3HAHUN O BEIIECTBE;

— pa3BHUTHE MMO3HABATEIIBHBIX MHTEPECOB, HHTEIUICKTYAIBHBIX M TBOPUYCCKUX CIIOCOOHOCTEW ydamuxcs,
MIPUMCHCHHE XUMHUYSCKUX 3HAHUI HA MMPAKTUKE;

— (dopmupoBaHNe U 3aKperieHUE IMOJYYCHHBIX YMEHUN M HABBIKOB. KOHCTPYHMPOBAHHUE MPOCTEHUIINX
npuOOpOB, MpHU JEMOHCTpAIlMM M TMPOBEACHUU JTa0OPATOPHBIX OMBITOB M MPAKTUYECKUX PadoT;
MPUBUTHE IIKOJbHUKAM MPAKTUYECKUX HABBIKOB pa0dOTHl B XHMHYECKOW aboparopuu;
L[eJIeHalpaBiIeHHas MpeanpodeccruoHalibHas OpUeHTAIHS IIKOJIbHUKOB.
3aoavamu uzyyenus A6AAIOMCSL.
yueouwvie:

— (dopmupoBaHUE CHCTEMBbI XUMUYECKHX 3HAHUH KaK KOMIIOHCHTA €CTECTBEHHOHAYYHOW KapTUHBI MUPA;

— OOBSCHUTH CBOWCTBA COCTUHEHUN W XUMHUYECKUE MPOIIECCHI, TPOTEKAIONMINE B MUPE U UCTIOIb3yeMbIe
YeJIOBEKOM;

— MOKa3aTh CBsSI3b XHMHH C OKpYXalollel cpeaod U IKH3HBIO, C BaxHeHmuMu chepamu
KHU3HEJCATEIbHOCTH YEJIOBEKA;

— MPEeNOCTaBUTH YYaIIMMCS BO3MOXHOCTh MPUMEHSATh XUMUYECKUE 3HAHMS Ha MPaKTUKe, (GOPMUPOBATH
oOIIeHayYHbIE M XUMUYECKUE YMEHHUS U HABBIKH, HEOOXOJAUMBIE B IEATEILHOCTH HKCIIEPUMEHTATOpa U
MOJIE€3HEBIEC B TOBCEIHEBHOM JKHU3HMU.
passusarowue:

— pa3BUTHE JMYHOCTU OOYYaIOLIMXCSl, UX HHTEIJIEKTyaJbHOE W HPABCTBEHHOE COBEPILICHCTBOBAHMUE,
(hopMHUpOBaHHE Y HUX TYMAaHUCTUYECKUX OTHOIIEHHUM M IKOJIOTHYECKH 11eTIeCO00Pa3HOT0 MOBEICHUS B
OBITY M B TPYJI0BOM JI€STENBHOCTH;

— co3aaTh yciuoBHs Uid (OPMHUPOBAHMSI M Pa3BUTHUS y YYalllUXCS CaMOCTOSTENbHO paboTaTh Co
CIPaBOYHOM M Y4eOHOH TUTEpaTypoil, KOHCIIEKTaMH, HHBIMU UCTOYHUKaMHU UH(OpMaINH;

— Hay4yuTh y4YaluXcs paboTaTh B TPYIIE, BECTH IUCKYCCHIO, OTCTAaUBATh CBOIO TOUKY 3PEHHUSI.
gocnumamenvHule:

— (¢opMupoBaHrUe YMEHUN 0€30MacHOT0 OOpaIeHus C BEIIECTBAMHU, MCTIOIb3yeMbIMU B MTOBCEIHEBHOU
KU3HU;

— BBIPa0OTKAa TOHMMAHUS OOIIECTBEHHOW MOTPEOHOCTH B Pa3BUTHH XHMMHUH, a Takke (HOPMUPOBAHHE
OTHOIICHUS K XUMHUH KaK K BO3MOXHON 001acTu OyAyIIei MpakTHIecKO JesITeIbHOCTH.

OO0mas xapakTepucTuKa y4e0HOro npeamera

B cootBercTBHM C q)ellepaHBHBIM TOCyJapCTBCHHBIM O6p&30BaTeJ'II)HI)IM CTaHJApTOM OCHOBHOI'O
ob1iero oOpazoBaHMs y4aliuecs: JODKHBI OBJIAIETh TAKMMHU MO3HABATENbHBIMU YU€OHBIMH JIEHCTBUSAMH,
KaKk yMmeHue (opMynupoBaTh MpoOJIEeMy W THUIOTE3y, CTaBUTh LETW W 3aJa4d, CTPOWTH IUIAHBI
JOCTUKEHMS L€ U PEIIEeHUs OCTAaBICHHbBIX 33]a4, IPOBOJUTh SKCIIEPUMEHT U HA €r0 OCHOBE JENaTh
BBIBOJIbl M YMO3aKJIFOUEHUS, IPEICTABIIATh UX U OTCTauBaTh CBOIO TOUKY 3peHus. Kpome Toro, yuammuecs
AOJDKHBI OBJIAACTh IMPUCMaMH, CBA3AHHBIMU C ONPCACICHUCM TTOHSTHH: OrpaHn4MBaTh HUX, OIUCBHIBATD,
XapaKTepu3oBaTh U cpaBHMBATh. Cie10BATENbHO, IPH U3YyYEHUN XMMHUU B OCHOBHOW IIKOJIE ydalluecs
JOJI2KHBI OBJIAACTDH y‘ICGHBIMI/I ,Z[GI>'ICTBI/I$IMH, MO3BOJIAIOMIUMHU UM JOCTUYb JIMYHOCTHBIX, MPCAMCTHBIX U
METaNpeIMETHbIX 00pa30BaTeIbHBIX pPE3yNbTaToB. OCOOEHHOCTH COAEp)KaHUS OOyYeHHs XUMHHU B
OCHOBHOM IIKOJIE O6yC.HOBJI€HbI CHGI_II/I(l)I/IKOI\/'I XUMHUU KaK HAYKHU U IIOCTABJICHHBIMU 3a]a4aMM. OCHOBHBIMH



HpOGJIGMaMI/I XUMHUU ABJIAKOTCA HM3YYCHUC COCTaBa W CTPOCHHSA BCIICCTB, 3aBUCUMOCTHU HX CBOMCTB OT
CTPOCHUSA, IMOJTYYCHUC BCIICCTB C 3aJTaHHBIMHA CBOﬁCTBaMH, HUCCICAOBAHUEC 3aKOHOMepHOCTeI>'I XUMHYCCKHX
peaKLII/If/'I u HYTef/'I YIIPABJICHUA UMU B LECJIAX MOJTYUYCHUA BEIICCTB, MATCPUAJIOB, SHCPIUHU.

MecTo y4eOHOr0 nmpeaMera B y4eOHOM ILIaHe
B yueOHOM 1u1aHe mIKOJIbI Ha U3YYeHUE XUMUHU B 8 Ki1acce oTBOUTCA 2 yaca B Henento (68 yacoB B

rox).

JII/I‘{HOCTHLIC, MeETaAllPpeAMETHBIC U IPEAMETHLIC PE3Y/JIbTAaThbl 0CBOCHUSN yqeﬁnoro npeamMmera
J_ICHTCJ'IBHOCTB 06pa30BaTeanoro YUYpCKIACHUA B O6y‘ICHI/II/I XHUMHHU AO0JIDKHA OBITh HaIrpaBJICHA Ha

JOCTHXXCHUC 06y‘IaIOH_II/IMI/ICH CICOAYIOIIUX JIHYHOCHIHBIX PE3Y/Ibmamoe.

B LIEHHOCTHO-OPUEHTALIMOHHON cdepe — YyBCTBO TIOPJOCTH 3a POCCHMCKYI0 XMMHYECKYIO HayKy,
I'YMaHU3M, OTHOLICHHE K TPYAY, LIEJIEyCTPEMIICHHOCTb, CAMOKOHTPOJIb U CAMOOILICHKA,;

B TPYZIOBO# c(pepe — TOTOBHOCTh K OCOZHAHHOMY BBIOOPY JasbHEHIIIEH 00pa3oBaTeIbHON TPACKTOPHH;

B TI03HABAaTENbHOW (KOTHUTHBHOHM, HHTEJIEKTyalbHOH) cdepe — MOTHUBAIUS YUYCHHS, YMEHHE
YIPaBJIATh CBOEH NIO3HABATEIBHOMN JAEATENBHOCTBIO.

Memanpeomemuvimu pe3yiomamamu OCBOCHUS IPOrpaMMbl 110 XUMUH SIBJISFOTCSL:

BJI/ICHUE YHHMBEpPCAJIbHBIMU €CTECTBEHHO-HAYYHBIMU CIIOCOOAMM JI€ATEIbHOCTU: HAOJIOJIEHUE,
U3MEpEHUE, SKCIEPUMEHT, y4eOHOE HCCIEeI0OBaHUE; NPUMEHEHHE OCHOBHBIX METO/OB IIO3HAHMS
(cucteMHO-UH(OPMALIMOHHBI  aHANU3, MOJAEIUPOBAHME) [UIA M3Y4YEHHUs pPa3IUuHBbIX CTOPOH
OKPYKaKOILIEH JENCTBUTEIbHOCTH;

UCIOJIb30BAHUE YHUBEPCAJBHBIX CIIOCOOOB JAEATEIBHOCTH 110 PEIICHUIO MPOOJeM U OCHOBHBIX
UHTEJUICKTYaIbHBIX ~ ONEpalldii:  UCIOJb30BAaHUE  OCHOBHBIX  MHTEJUIEKTYAJIBHBIX  OIEpALU:
(dbopMyTupoBaHUE THIIOTE3, aHAIW3 U CHUHTE3, CPaBHEHHE, 0000IICHNE, CUCTEeMAaTU3alusl, BBISIBICHUE
IIPUYMHHO-CIIECTBEHHBIX CBSA3€H, IOMCK aHAJIOTOB;

YMEHHUE F'eHepUpPOBAaTh UJIEH U ONPENIENATh CPEACTBA, HEOOXOAUMBIE /IJISl MX peau3alliu;

YMEHHUE ONpeAessaTh IeMd U 3aJauyd JeATeIbHOCTH, BBIOMpATh CPEACTBA pealu3alud LeIu |
IIPUMEHSTh UX HA IPAKTHKE;

HCIOJIb30BAHNE PA3IMUHBIX UCTOYHUKOB IS TOTYYEHUSI XUMUUYECKON HHPOpMaLiH.

Ilpeomemnvimu pesynrosmamamu OCBOCHMsS IPOTPAMMBI 110 XUMHH ABIIIOTCS:

B nosnasamenvnoui cgepe:

JlaBaTh OIPEIENICHNS] W3YUYEHHBIX IMOHATH: BELIECTBO (XMMHYECKUN SJIEMEHT, aToM, HOH, MOJEKYyJa,
KpUCTANIMYECKasi pelIeTKa, BEIIECTBO, IPOCThIE M CIIOKHBIE BELIECTBA, XHWMHUUYecKas (opmyia,
OTHOCUTEJIbHAsI aTOMHAasi Macca, OTHOCUTEIbHAas MOJIEKYJISIpHAs Macca, BAJIEHTHOCTb, OKCHJBI,
KHCIIOTBI, OCHOBaHMsI, COJIM, aM(pOTEpPHOCTb, WHAMWKATOp, MEPUOJUYECKHI 3aKOH, MNepuoandecKas
cucTemMa, MepuoIudecKas TabuIa, n30TOMbl, XUMHUECKas CBSA3b, AJIEKTPOOTPHUIATEIbHOCTD, CTETIEHb
OKHUCJIEHHUS, JJIEKTPOJIUT); XHMHUYECKas peakiusi (XMMUYECKOE YypaBHEHHE, T'CHETHYECKas CBsI3b,
OKHCIIEHHE, BOCCTAHOBJICHHUE, 3JIEKTPOIUTHYECKAsl AUCCOLUAIHS, CKOPOCTh XUMUYECKOH peakinn);
¢dbopMynupoBats nepuoanueckuii 3axkon /1. V1. MenaeneeBa u pacKpbIBaTh €ro CMBICT;

ONMCHIBAaTh JIEMOHCTPAI[MOHHBIE W CAMOCTOSTEIBHO IPOBEICHHBIE SKCHEPUMEHTBI, MCHOJB3Yys UL
ATOTO €CTECTBEHHBIN (PYCCKUIl, POJIHOI) A3BIK U S3bIK XUMUU;

OIMCBIBATL M PA3JIM4aTh H3YYEHHBIC KJIACCHI HEOPraHWYECKUX COCIUHEHUH, IIPOCTBIE U CIIOKHBIE
BELIECTBA, XMMUYECKHUE PEaKLUH;

KJIacCU(UIIUPOBATh N3yUE€HHbIE OOBEKTHI U SBIICHUS;

HaOMIOZIaTh  JAEMOHCTPHpYEMbIE M CAMOCTOSITENIbBHO TPOBOJIMMBIE OMBITHI, XHUMUYECKHE pEeaKluy,
MPOTEKAOIIKE B IPUPOJE U B OBITY;

JieNaTh BBIBOJIBI M YMO3AKIIIOYEHHS W3 HAOMIOACHUH, M3YYEHHBIX XMMHYECKHX 3aKOHOMEPHOCTEH,
IIPOTHO3MPOBATH CBOMCTBA HEM3YYEHHBIX BEILIECTB M0 aHAJOTUU CO CBOMCTBAMHU U3Y4YCHHBIX;
CTPYKTYpHpOBaTh H3YYCHHBIH Marepual M XUMHUYECKYI0 HH(POPMALMIO, TOJYYEHHYIO M3 JPYTHX
HUCTOYHUKOB;

MOJIETIMPOBATh CTPOCHUE ATOMOB HJIEMEHTOB IEPBOTO - TPETHETO NEPHOIOB, CTPOCHUE NMPOCTEUINNX
MOJIEKYI.

B yennocmmuo-opuenmayuonnoii cgepe:



— aHAJIM3UPOBATh U OLIEHUBATH MOCIEICTBUS IJISi OKPYXArOIIeH Cpelbl OBITOBOW M MPOU3BOJICTBEHHOM
JeSTeIbHOCTH YEJIOBEKa, CBS3aHHOM C MmepepadO0TKOM BEIIECTB;

— Pa3bACHATH Ha TpuUMepax (MPUBOIWTH MPHUMEPHI, MOATBEPKIAIONINE) MAaTEPUAIBHOEC CIUHCTBO M
B3aMMOCBSI3b KOMIIOHCHTOB >KMBOH M HEKWUBOW MPHPOIBI W YEIOBEKa KaK BaKHYIO YacTh ITOTO
€IMHCTBA;

— CTPOHMTH CBOE TIOBEJICHNUE B COOTBETCTBHUHU C MPUHIUIIAMH OCPEKHOTO OTHOIICHUS K TIPUPOJIC.

B mpyooeoti cgepe:

— IJIAaHUPOBATh U MPOBOAMTH XMMHYECKHUN IKCIICPUMECHT;

— HCIIOJIb30BaTh BEIIECTBA B COOTBETCTBUU C HMX TMPEJHA3HAYCHHEM W CBOWCTBAMH, ONHUCAHHBIMHU B
WHCTPYKIIHSX 110 IIPUMEHEHUIO.

B cpepe 6ezonacnocmu scusnedesmenvHocmu:

— OKa3bIBaTh MEPBYIO MOMOIIIb TIPU OTPABJICHUSX, 0)KOTAX W JIPYTUX TPaBMax, CBSI3aHHBIX C BEIICCTBAMU

1 JTabOpaTOPHBIM 000PYIOBAHUEM.

YyeOHo-TeMaTHYECKHIi IIJIAH

Ne Ha3Banue pa3zgena Koa-Bo

n/n 4acoB
1. Beenenue 6
2. ATOMBI XUMHUYECKUX DJIEMEHTOB 10
3. [IpocThie BemecTBa 6
4, CoequHeHNsT XUMUYECKHUX DJIEMEHTOB 15
5. W3MmeHeHus, MpOUCXOISIINE C BEIeCTBAMU 13
6. PactBopenue. PactBopsl. CBOKCTBA pPaCTBOPOB AJICKTPOJIUTOB 18
Hroro 68

Conep:xanue yueOHOro npeamera
Beeoenue (6 uac)

[Mpenver xumun. MeTonbl MO3HAHUS B XUMUU: HAONIOJCHUE, SKCIEPUMEHT, MOJEIHPOBAHUE.
HcTounuku XuMudeckoll HHQpOpMaIMHU, €€ MOJyueHUE, aHAIW3 U IPEICTaBICHHE €ro pe3yJbTaToB.
[TonsiTHE O XMMHYECKOM d3JEMEHTe U (opMax €ro CylecTBOBaHHUS: CBOOOJHBIX aTOMax, MPOCTBHIX H
CIIOKHBIX BelecTBax. lIpeBpamenust BemecTB. OTiaMuMe  XMMHUYECKMX pEAKIUM OT (pU3MUecKux
saBieHuil. Ponp XuMHM B )XU3HU yenoBeka. KpaTkue cBelleHUs U3 UCTOPUU BO3ZHUKHOBEHUS U Pa3BUTHS
XUMHH. Pob OTEUecTBEHHBIX YYEHBIX B CTAHOBJICHWHM XHMMHMUYECKONl Hayku — pabotel M. B.
JlomonocoBa, A.M. Bbytnepona, J[. . MenneneeBa. Xumudeckas CHUMBOJIUKA. 3HAKHM XUMHUYECKHX
AJIEMEHTOB M TMPOMCXOXKJIEHHE MX Ha3BaHWW. Xumuueckue (opmynsl. MHAEKCH U KO3PPUIHEHTHI.
OTHOCHUTENbHBIE aTOMHASI U MOJIEKYIsipHast Macchl. [IpoBeeHre pacyeToB MacCOBOM JTOJIM XMMHUYECKOTO
3JIEMEHTA B BEIIeCTBE Ha OCHOBE ero (Gopmyssl. [lepnoauyeckas cuctema XuMuueckux anneMeHTos /. U.
MenzeneeBa, ee CTPYKTypa: Majble W OONbIINE TEPHOABl, TPYMNNbl U ToArpymmbl. [lepuommdeckas
CHCTEeMa KaK CIIPaBOYHOE MOcoOure AJis OyYeHUs CBEICHUN 0 XUMUYECKHUX AJIEMEHTaX.

JleMoHCTpanun

Mopenn pa3nudHbIX IPOCTHIX U CIOKHBIX BEIIECTB.

Konnekuust cTekIstHHOM XUMUYECKON TTOCY/IbI.

Komneknust maTepranoB M U3AEIMI U3 HUX HA OCHOBE QJIFOMUHUS.

B3aumMozeiictBre MpamMopa ¢ KMCIOTOW U IIOMYTHEHUE U3BECTKOBOM BOJBI.

JlaGopaTopHbie ONBITHI

CpaBHeHME CBOMCTB TBEPABIX KPUCTAINTMYECKUX BEUIECTB U PACTBOPOB.

CpaBHEeHHE CKOpPOCTH HCHAapeHusi BOJABI, OACKOJIOHA W ATHIOBOTO CIHPTa € (DUIBTPOBAILHON

Oymaru.

Tema 1. Amomut xumuueckux snemenmos (10 uac)

AToMBI Kak (hopMa CYIIECTBOBAHUS XMMHUYECKUX 31eMEHTOB. OCHOBHBIE CBEICHHS O CTPOCHUU

aToMmoB. JlokazaTenbCTBa CIOKHOCTH cTpoeHms atomoB. OmbiThl Pesepdopna. Ilmanerapnas monens



ctpoeHust aromMa. CocTaB aTOMHBIX Si€p: MNPOTOHBI, HEUTpPOHbI. OTHOCHUTENbHAs aTOMHas Macca.
B3anMoCBsA3b MOHATUH «IIPOTOH», «HEUTPOH», «OTHOCHUTENBbHAs aTOMHasg Macca». M3MmMeHeHue uucina
MIPOTOHOB B SJpe aToMa — 00pa30BaHUE HOBBIX XUMUYECKHX 3JIEMEHTOB. I3MeHeHne Yuciia HeUTPOHOB B
a1pe aromMa — oOpa3oBaHue U30TONOB. COBpEMEHHOE OINpeeNiCHUE MOHATUS «XUMUYECKHH 3JIeMEHT.
N3otombl Kak pPa3HOBUIHOCTH AaTOMOB OJHOTO XUMHYECKOTO »3JeMeHTa. OIeKTpoHbl. CTpoeHue
9JIEKTPOHHBIX YPOBHEW aTOMOB XMMHUYECKUX 3JEMEHTOB MajblX nepuoios. lloHsTue o 3aBepuieHHOM
3JIEKTPOHHOM YpPOBHE.

Ilepnonnueckas cucrtema xumudeckux annemeHToB J[. M. MeHnueneeBa U cTpoeHHME aTOMOB —
(bu3MUeCKU CMBICIT TMOPSAKOBOIO HOMEpa JJIEMEHTa, HOMEpa TpYNIbl, HOMepa mepuona. M3MeHeHue
qyclia JEKTPOHOB HA BHEIIHEM 3JIEKTPOHHOM YPOBHE aTOMa XMMHUYECKOro 3JieMeHTa — o0Opa3oBaHHE
MOJIOKUTEIBHBIX U OTPUIIATENIbHBIX MOHOB. MoHBI, 00pa3oBaHHBIE aTOMaMHU METAJIJIOB U HEMETAJUIOB.
[IpyunHBl W3MEHEHUs METAUIMYECKMX W HEMETaUNIMYEeCKMX CBOWCTB B IMEpUOAAX U Ipynmax.
O6pa3zoBanne OMHAPHBIX COCTUHEHHA.

[Tonsitue 00 wmoHHOM cBsi3u. CxeMbl 00pa3oBaHUS HWOHHOHM CBs3M. B3ammopeicTBue aToMOB
AJIEMEHTOB-HEMETAINIOB MEXIYy €000 — 00pa3oBaHUE [IBYXaTOMHBIX MOJIEKYJ MPOCTHIX BEIIECTB.
KoBanentHas HemossipHasi XUMHYECKas CBSI3b. OIEKTPOHHBIE U CTPYKTYpHbIE  (OPMYIIBI.
B3aumopeiicTBue aToOMOB HEMETAJUIOB MEXIy €000l — oOpa3oBaHue OWHApHBIX COEJUHEHUM
HEMETAJUIOB. DIIEKTPOOTPHULIATEIBHOCTb.

KoBanientHast mosisipHasi cBs3b. [lOHATHE O BaJIGHTHOCTH KaK CBOMCTBE aTOMOB OOpa3OBHIBATH
KOBaJICHTHbIE XuUMUYeckue cBsa3u. CoctaBneHue (opMmyn OWHAPHBIX COEIUHEHUI IO BaJCHTHOCTH.
Haxoxpenne BaJICHTHOCTH 110 (hopMyJie OMHAPHOTO COSTNHEHUSI.

BzaumopeiicTBie aTOMOB METAJIJIOB MEXKAY CO00i — 00pazoBaHuE METAUIMYECKUX KPUCTAIIIOB.
[ToHsiTHE O METATTMYECKOW CBS3H.

JdeMoHcTpannn

Mogenu aTOMOB XMMUYECKUX DJIEMEHTOB.

[Tepuoanueckas cuctema xuMudeckux snemeHToB /. 1. Menaeneesa (pasnuyasie GOpMBI).

JlabopaTopHbIe ONBITHI

Uzroronenue Mozaeneil MoJaeKysl OMHAPHBIX COSUHEHHH.

Jlabopamopnas paboma Nel «lIpaBuna TexHUKH 0€30MAaCHOCTH MpPH pabdOTe B XUMHUYECKOM
kabunere. [IpuemMsl oOparieHus ¢ 1abopaTopHBIM 000PYIOBAHUEM M HarpeBaTeIbHBIMU IPHOOpaMI)

Tema 2. ITpocmoie sewgecmea (6 uac)

ITonoxenne MeTauioB U HeMeTauIoB B lleproanyeckoi cucteMe XuMudeckux eMeHTos J[. .
MenpeneeBa. BaxHnelilmue mpocThie BelecTBAa — MeTaIbl (3kKee30, aJlOMUHUM, KalblUWA, MarHu,
HaTpui, kanuii). O0me Gpu3nueckre CBOMCTBa METAJIOB. BakHeiie MpocThie BEleCTBa-HEMETAILIBI,
o0Opa3oBaHHBIE aTOMaMHU KHCIOpPO/a, BOAOPOJa, a30Ta, cepbl, Gpochopa, yraepoaa. Monekyiabl MpOCTHIX
BEIIIECTB-HEMETAJJIOB — BOJOPOJAA, KHUCIOPOJa, a30Ta, TajoreHoB. OTHOCHUTENbHAs MOJICKYJISIpHas
Macca. CrmocoOHOCTh aTOMOB XUMHUYECKUX 3JIEMEHTOB K 00pa30BaHUIO HECKOJIBKUX MPOCTHIX BEIIECTB —
AUTOTpONUs. AJUIOTpONHBIE MoauduKanuu Kuciopona, ¢ocdopa, ojoBa. MeTaluyeckue u
HEMETaJIMYECKHUE CBOMCTBA MPOCTHIX BEIECTB. OTHOCUTEIBHOCTh 3TOI0 MOHSTHS.

Yucno Asoraapo. KommuectBo BemectBa. Monb. Monsipuas wmacca. MounsipHblii  00beM
ra3o00pa3HbIX BeIIECTB. PacueTsl C HCMONB30BAHUEM MOHSITHH «KOJUYECTBO BEIIECTBA», «MOJISPHAS
Maccay, «MOJISIPHBIA 00BEM Ta30By, «UUCIO ABOTAIPOY.

JlabopaTopHbIe ONBITHI

O3HaKOMJIEHUE C KOJUJIEKIIUENH METAJIOB.

O3HaKOMJIEHUE C KOJUIEKIIMEN HEMETAILIIOB.

Tema 3. Coeounenus xumuueckux rnemenmos (15 uac)

Crenenb okuciieHus. CpaBHEHHE CTENEHM OKUCIEHUS M BaJICHTHOCTU. OmnpeneneHue CTENeHU
OKHWCJICHUS JIEMEHTOB B OMHApHBIX coequHeHusax. CoctaBiaeHue Gopmysl OMHAPHBIX COSTUHEHNN, 00U
croco0 UX Ha3BaHUM.

bunapHble coenMHEHUS METAIOB M HEMETa/UIOB: OKCHUABI, XJOpPUAbI, CyIb(UIBl U TIp.
CocraBinenue ux ¢GopMmyn. buHapHBIE COSAMHEHHS HEMETAIJIOB: OKCHUIBI, JIETy4ddue BOJOPOIHBIE
COCIMHEHMS, UX COCTaB M Ha3BaHusA. [lpencraBuTenu OKCHIIOB: BOJAA, YIVIEKUCIBIA Ta3, HEramieHas
u3BecTh. [IpencraBuTenu aeTyunx BOAOPOIHBIX COETUHEHUN: XJIOPOBOIOPO U aMMHUAK.



OcHoBaHHUs, MX COCTaB W Ha3BaHusd. PacTBopuMocTh oOcHOBaHuid B Boje. [IpeacraBurenu
iesiouei: THIPOKCHU bl HaTpHs, Kalus U Kaiblus. [loHsTHe 00 HHAUKAaTOpaX U KaYeCTBEHHBIX pPEaKIUsX.
Kucnotel, ux cocraB u Ha3Banus. Knaccudukanus xuciot. [IpeacraBurenu KUCIOT: CepHAsl, COJNsSHA,
a3oTHas. MI3MeHeHue OKpacKku MHIUKATOPOB.

Conu Kak NpOU3BOJIHBIE KUCIOT U OCHOBAaHMM, UX COCTAaB M Ha3BaHUsA. PacTBOpUMOCTH coiieil B
Boze. [IpencraBurenu coneit: xyopu HaTpus, kKapOoHat u docdar KalbIus.

AMopdHbBIE 1 KPUCTAJUINYECKHE BEILIECTBA.

MexMoIIeKyIsIpHbIE B3aUMOJAECUCTBUS. THUIBI KPUCTAIIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTB
BEILIECTB OT TUIOB KPUCTAIUTUYECKUX PEIIECTOK.

YucTele BemecTBa U cMecH. [IpuMepbl KUIKHX, TBEPABIX M Ta3000pa3HbIX cmeceil. CBoMCTBa
YUCTBIX BEHISCTB U cMmece. X cocrtaB. MaccoBas M OObeMHasl JOJM KOMIIOHEHTAa CMECH. Pacuersl,
CBSA3aHHBIE C UCIOJIb30BAHUEM TTOHATHS «IOJISI.

JleMoHCTpanuu

OO0pa3ibl OKCHI0B, KUCIOT, OCHOBAHHM U COJEH.

Mozenu KprCTaJUIMYECKUX PEIICTOK XJIOpUAa HaTpus, ainMasa, okcuaa yriepoaa (1V).

KucioTHo-111e7104HbIE THANKATOPBI, I3MEHEHHE UX OKPACKU B PA3JIMUHBIX CPEAAX.

JlabopaTropHble ONBITHI

O3HaKOMJIEHUE C KOJUIEKIIMEN OKCUIOB.

O3HaKOMJIEHHE CO CBOWCTBAMU aMMHaKa.

KauecTBenHas peakuus Ha yriaeKHUCIIbIi ras.

O3HaKoOMJIEHHE ¢ KOJUIEKLIUEN CoJIei.

Jlabopamopuaa paboma Ne2 «IIpuroroBieHue pacTBopa caxapa U pacueT €ro MacCoBOM J0JHU B
pacTtBope»

Tema 4. H3menenusn, npoucxooawue c eewecmeamu (13 uac)

[lonsiTue sBIEHUM, CBSI3aHHBIX C HM3MEHEHUSMH, TMPOUCXOMISAIIMMH C BEIICCTBOM. SIBIEHUS,
CBA3aHHBIE C M3MEHEHHEM KPHUCTAJUIMYECKOrO0 CTPOEHHUs BEIIEeCTBA MPH IMOCTOSHHOM €ro COCTaBe, -
¢busnueckue sBiaeHus. Ousnueckue SBICHUS B XUMUU: AUCTUIUIALNSA, KPUCTAJUIU3AIMS, BhIIApUBAHUE U
BO3TOHKA BEIIECTB, PUIHTPOBAHKUE U IEHTpU(DyrupoBanue. SBIEeHHs, CBSI3aHHBIE C U3MEHEHHUEM COCTaBa
BEILIECTBA, — XUMHUYECKHE peakiuuu. [Ipu3Haku u yCIOBUS NPOTEKAHUS XUMHUUYECKHX pEaKIUil.
Brinenenue TemioTs u cBeTa — peakiiuu ropenus. [lousTre 06 9K30- ¥ SHIOTEPMUUECKUX PEAKITHIX.

3aKOH COXpaHEHMs MacChl BELIECTB. XUMUYECKUE YpAaBHEHUS. 3HAYEHUE MHACKCOB U
ko3¢ dunmenToB. CocTaBieHNE YPaBHEHUN XUMUYECKUX PEaKIIUH.

PacueTsl Mo XMMHUYECKUM ypaBHEHUsAM. PemieHue 3aa4 Ha HaXOXJAEHUE KOJIMYECTBA, MacChl MU
o0beMa MPOJYKTa pPEaKIMH MO KOJIMYECTBY, Macce WJIH O0bEMY HCXOJHOrO BellecTBa. Pacuersl ¢
WCIIOIb30BAHUEM TOHSTHS «I0Js», KOT/Ia MCXOJHOE BEIIECTBO JAHO B BHUJE pacTBOpa C 3aJaHHOM
MacCOBOM J0JIEH PACTBOPEHHOI'O BEIIECTBA WII COACPKUT ONPEIEICHHYIO JOJI0 IPUMECEH.

Peakuuu paznoxenus. IlpencraBieHue o0 CKOpOCTM XHMMHMUYECKMX peakuuil. KarammzaTopsl.
®epmenTsl. Peaknuu coemunenus. KatanuTudeckue W HEKATATUTHYECKHUE PEAKIMHM, OOpaTUMBIE H
HeoOpaTuMble peakiuu. Peakiuu 3amemnieHus. Psq akTHUBHOCTH METAIIOB, €0 HCIOJb30BAaHUE IS
MIPOTHO3UPOBAHUS BO3MOXXHOCTH TMPOTEKAHUSI PEAKIUHA MEXKIy MeTaUIaMd W KHUCIOTaMH, pPeaKIui
BBITECHEHHUS OJIHUX METAJIOB U3 PAaCTBOPOB UX COJICH APYruMU MeTauiamu. Peakiiuu oOmeHa. Peakiumn
HEUTpanu3anuu. Y CJIOBUS MPOTEKAHUS peakiuii 0OMEeHa B pacTBOpax /10 KOHIIA.

Tunel XUMUYECKUX peakUuid Ha TMPUMEpPE CBOMCTB BOJbI. Peakius pa3iokeHUs — 3IIEKTPOIU3
BOJbI. Peakniuu coequHeHnss — B3aMMOJICUCTBUE BOJABI C OKCHJIAMH METAJJIOB U HEMETAJUIOB. Y CIIOBUE
B3aUMOJICICTBUS OKCHUJOB METANIOB M HeMeTaimioB ¢ Bojaou. llonstue «ruapokcunb». Peakuuun
3aMelIeHHs — B3aUMOJECTBIE BOJbI C MeTaJulaMU. Peakiiny oOMeHa — ruipoIin3 BEIECTB.

JleMoHCTpanun

[Tpumeps! pu3nuecknx sBICHUMN: a) TUIaBiIeHUE NapaduHa; 6) pacTBOPEHHE OKPAIIEHHBIX COJICH;
B) 1 dy3ust TyIIHCTHIX BEIIECTB.

[IpuMepsl XMMUYECKUX SIBJICHUH: a) TOPEHUE MarHus; 0) B3aUMOJCHCTBHE COJISTHONW KHUCIOTHI C
MpaMOpOM HWJIM MEJIOM; B) noiydeHue rugpokcuya meau (1l); r) pactBopeHne nony4eHHOro rufipokcuaa
B KHCJIOTaX; 1) B3aumojeiicTBue okcuaa meau (1) ¢ cepHoit KucaoToi npu HarpeBaHUU; €) Pa3oKECHUE
MepMaHraHaTa Kalus; 3) B3aUMOJICHCTBIE pa30aBICHHBIX KHCIOT C METAJIIAMH.

JlaGopaTopHble ONBITHI



[IpokanuBaHue Meau B IJIaMEHU CIIUPTOBKHU.

3amenienue Mmeau B pactBope xmopuaa meau (1) xemesom.

Jlabopamopnasn paoboma Ne3 «IIpu3HAKY XUMUYECKUX PEAKITUII

Tema 5. Pacmeopenue. Pacmeoput. Ceoiicmea pacmeopos nekmpoaumos (18 uac)

PactBopenne kak ¢usmko-xumuueckuil mpouecc. IloHsTHE O THApaTaXx M KpUCTAUIOTHIpATaX.
PactBopumMocTs. KpuBble pacTBOPUMOCTH Kak MOJENb 3aBUCMMOCTH PACTBOPHUMOCTH TBEPJBIX BELIECTB
oT Temneparypsl. HacbllieHHbIe, HEHACBIIEHHBIE U MEPECHIIICHHbIE PACTBOPHI. 3HAUEHHE PACTBOPOB IS
IIPUPOJIBI U CEIIBCKOTO X031 CTBa.

[TonsiTe 00 ANEKTPONUTUYECKOM TUCCOLMALMU. DJIEKTPOJIUTHI U HEIEKTPOJIUTHL. MexaHusm
JUCCOLIMAIMI  3JIEKTPOJIUTOB C paA3IMYHBIM  XapakTepoM cBs3U. CTeneHb 3JIEKTPOIUTUYECKOU
nuccouuanui. CUIbHBIE U C1a0ble AIEKTPOJIUTHI.

OCHOBHBIE OJIOKEHUS TEOPUU IJIEKTPOJIUTUUECKON uccounannu. MloHHble ypaBHEHUS peaKIui.
Peakiium obmena, naymue 10 konua. Kinaccudukanus MOHOB U MX CBOWCTBA.

Kucnotel, ux xmaccupukanus. Jluccoumanus KHCIOT M HMX CBOWCTBA B CBET€ TEOPHUHU
3JIEKTPOJIUTHYECKON auccounanuu. MOJEKyJIIpHbIE U MOHHBIE YpaBHEHUs peakuuil. BzanmoneiictBue
KHUCJIOT C METajulaMHU. ODJIEKTPOXMMHUYECKHM psjl HANpsHKEHUM MeTayuioB. B3aumopeiicTBue KuCIoT ¢
OKCHJIAMU METAJUIOB. B3aMMoAeHCTBHME KHCJIOT C OCHOBAaHUSIMU —PEaKIUs HEUTpaIM3aluu.
BzaumopeiictBue KucioT ¢ consMu. Mcnonp3oBanue TaONHIBI PACTBOPUMOCTH ISl XapaKTEPUCTUKU
XUMHYECKHUX CBOMCTB KHCIOT. OCHOBaHMSI, UX Kiaccuukaius. Jluccoruanis OCHOBAaHUH U UX CBOWCTBA
B CBET€ TEOPUM DBJIEKTPOJIUTHUYECKOW JuccolMaluu. BzaumonelicTBUe OCHOBAaHUN C  COJISIMH.
Hcnons3oBanne TaOIUIBI PACTBOPUMOCTH [IJISI XAPAKTEPUCTUKH XUMHUYECKUX CBOMCTB OCHOBAaHUM.
B3auMogeiicTBue mienoveil ¢ OKCUaaMu HEMETAILIIOB.

Conu, uX Juccouuanusi U CBOMCTBA B CBETE€ TEOPUM DJIEKTPOJUTHUECKON TUCCOLMALUU.
BsaumopeiictBue comneil ¢ MeTamuiamu, 0COOEHHOCTH 3TUX peakuuid. B3anmopeiicTBue coneil ¢ comsiMu.
Hcnons3oBanue TabIUIbl pACTBOPUMOCTH ISl XapAKTEPUCTUKN XUMHUYECKUX CBOMCTB COJICH.

O06o00611eHMe cBeieHui 00 OKCHIaX, UX KiIaccu(UKalui U CBOMCTBaX.

['eneTndeckue psapl MeTaula W HeMeTauia. ['eHeTudeckas CBA3b MEXAYy KIacCaMu
HEOPTraHUYECKHUX BEIECTB.

OKHMCIHUTENbHO-BOCCTAHOBUTEIIbHBIE PEAKILIUH.

Omnpenenenue creneHeil OKUCIEHUs JUIsl 3JIEMEHTOB, O0Opa3yIOUIMX BEIECTBA Pa3HbIX KIIACCOB.
Peakiun woHHOro oOOMEHa ¥  OKHCIUTEIbHO-BOCCTAHOBUTENbHBIE peakiuu. OKuciurenb Hu
BOCCTAaHOBUTENIb, OKHUCIEHHE M  BoccTaHoBieHHE. (CocCTaBl€HHE YpaBHEHUH  OKUCIUTEIbHO-
BOCCTAaHOBUTENBHBIX PEAKIIMH METOJOM AJIEKTPOHHOTO OasaHca.

CBolicTBa IPOCTHIX BEIIECTB — METANIOB U HEMETAJIOB, KUCJIOT U COJIEH B CBETE OKUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIIUM.

JleMoOHCTpaL U

HcnibiTanue BEUIeCTB U UX pacCTBOPOB Ha 3JIEKTPOIPOBOIHOCTD.

B3aumopeiicTBue nnHKa ¢ cepoi, constHoi kuciaoroi, xmopungom meau (I1). 'openne maraus.

JlabopaTopHbIe ONBITHI

[ToryueHue HEpPaCTBOPUMOTO THIPOKCH]IA M B3aUMOJIEHCTBUE €T0 C KUCIOTAMH.

B3aumoneiicTBre KUCIOT C OCHOBAHUSIMHU, OKCUJAMHU METAJNIOB, METANIAMH, COJISIMH.

BzanmopeiicTBHE MIEIOUeii ¢ KMCIIOTaMH, OKCHIAMH HEMETAJII0B, COJISIMH.

ITonydeHue u CBOKMCTBA HEPACTBOPUMBIX OCHOBAHUU.

BsanMoeiicTBie OCHOBHBIX OKCHJIOB C KHCIOTAMH, BOJIOM.

B3anmoneiicTBre KMCIOTHBIX OKCHJIOB C IIEJI0YaMH, BOJIOH.

B3anmoneiicTBre coiel ¢ KUCTOTaMU, IIEI04YaMu, COJISIMU, PACTBOPOB COJIEH ¢ METAJJIAMH.

Jlabopamopuasa paboma Ned «PelieHre SKCIEPUMEHTAIIBHBIX 3a7a9»



I[lnannpyeMble mpeAMeTHBIE Pe3YJbTAThl OCBOCHHSI IPOrPaMMBbI 110 XUMUM
OcHOBHBbIE NOHATHS XUMHHU (YPOBEHb ATOMHO-MOJIEKYJISIPHBIX NPeACTABJICHUIT)

OOyuvaromuiicst Hayuumcsi:
ONMCHIBATh CBOWCTBAa TBEPIBIX, >KHUJKHUX, Ta3000pa3HBIX BEIIECTB, BBIAEIAS HMX CYIIECTBEHHBIC
MIPU3HAKY;
XapaKTepu30BaTh BELIECTBA IO COCTaBY, CTPOCHUI0 W CBONCTBaM, YCTAHaBIUBAaTh IPUYHUHHO-
CJIE/ICTBEHHBIE CBSI3U MEXK/Y JJAHHBIMU XapaKTEPUCTUKAMHU BEILIECTBA;
PacKpbIBaTh CMBICT OCHOBHBIX XUMHUYECKHX MOHSTUN «aTOM», «MOJIEKYJIa», «XUMHUUYECKHUHA JIEeMEHT,
«IIPOCTOE BEILIECTBOY, «CII0KHOE BEIIECTBOY, «BAJICHTHOCThY, UCIOJIB3YS 3HAKOBYIO CUCTEMY XUMHH;
M300paxkaTh COCTaB MPOCTEHIIMX BEMIECTB C MOMOIIBI0 XUMHYECKHX (OpMynT H CYIIHOCTH
XUMHUYECKHUX PEAKLUN C IOMOIIBIO XUMUYECKUX YPABHEHUN;
BBIYUCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MaccChl BEIIECTB, a TAK)KE MACCOBYIO JIOJIIO
XUMHUYECKOTO JIEMEHTa B COCIMHEHUSIX VISl OLICHKU UX MPAKTHYECKOM 3HAYHMMOCTH;
CpPaBHHBATH 10 COCTaBY OKCH/Ibl, OCHOBAHUS, KUCJIOTHBI, COJIH;
KJIacCU(UIIUPOBATH OKCUIBI 1 OCHOBAHHUS 110 CBOWCTBAM, KUCJIOTBI U COJIU TI0 COCTaBY;
OMKCHIBATh COCTaB, CBOWCTBAa W 3HA4YeHHE (B MPUPOJE M MPAKTUUYECKOW JESATETbHOCTH YeJIOBEKa)
MIPOCTHIX BEIIECTB — KUCIOPOa U BOAOPO/IA;
JaBaTh CPaBHUTEIBHYIO XapaKTEPUCTUKY XUMHUYECKHUX DJIEMEHTOB W BAXHEHIINX COCAMHEHUI
€CTECTBEHHBIX CEMEICTB I1IE€JI0YHBIX METAJUIOB U TaJOr€HOB;
T0JIb30BaThCs 1a00PaTOPHBIM 000OPYJOBAHUEM U XUMHUECKOH MOCYI0M;
MIPOBOJNTHh HECIOKHbIE XMMHUYECKHUE OMBITHI M HAOMIOJIEHUS 3a M3MEHEHUSMHU CBOICTB BELIECTB B
mpolecce WX MpeBpalleHHi; coOMoAaTh MpaBUia TEXHUKH O€30MacCHOCTH TpU TMPOBEACHUU
HaOJIIOIEHUI U OIIBITOB;
pas3nuyaTh OSKCIEPUMEHTATBHO KHUCIOTHI M IIETOYH, NONB3YSICh HWHIMKATOpaMHU; OCO3HABATh
HEO0OXOUMOCTH COOTIOICHUSI Mep 0€30MacHOCTH MPU OOpAIEHUH C KUCIOTAMH U IIEJI0YaMHU.
OOyJaromuiics noayuum 603MOHNCHOCIb HAYUUNBCAL:
IpaMOTHO 00OpalaThCs C BEIIeCTBaMU B IOBCEIHEBHOM JKHU3HH;
OCO3HaBaTh HEOOXOIUMOCTH COOJIOJIEHUS TMPaBUI IKOJIOTHYECKH OE€30MacHOTO TOBEICHUS B
OKpY>Karoller NpUPOTHON CPEE;
MMOHUMATh CMBICT U HEOOXOIUMOCTh COONIOACHUS MPEINUCAHHM, MpeUiaraéMblX B MHCTPYKIHIX MO
WCIOJIb30BAHHUIO JIEKAPCTB, CPEJICTB OBITOBOM XUMHUH U JP.;
HCIIOIB30BaTh MPUOOPETEHHBIE KIIFOUEBBIE KOMIIETEHTHOCTH TPH BBITOJHEHUH HCCIEI0BATEIBCKIX
MIPOEKTOB IO U3YYEHHUIO CBOMCTB, CIIOCOO0B MOIYyYEHHUS U pacCliO3HABaHUS BEILIECTB;
pa3BuUBaTh KOMMYHHUKATHUBHYIO KOMIIETEHTHOCTb, HCIIOJb3Ysl CpEJCTBA YCTHOM M NHCHbMEHHOMN
KOMMYHHKAIIUU TIpU paboTe ¢ TeKCTaMU Y4eOHWKA M JOMOJHUTENBLHON JTUTepaTypoi, ClipaBOYHBIMU
TaOJIUIIaMH, TIPOSBJISITH TOTOBHOCTh K YBOKEHHUIO MHOW TOYKHU 3pEHUS MPH OOCYKICHUH Pe3yIbTaTOB
BBITIOTHEHHOU PabOTHI;
O0OBEKTUBHO OIICHWBATh WH(OpPMAIMIO O BEMIECTBAX W XUMHUYECKHX IIPOIECCaX, KPUTUUYECKH
OTHOCUTBCSI K TICEBIAOHAay4yHOW uWH(pOpManuu, HEeJOOPOCOBECTHONW pekiiame, Kacaromencs
WCIOJIb30BaHUS Pa3INYHBIX BEIIECTB.

IlepuoanyecKuii 3aK0H U EPHOANYECKas CUCTeMa XUMHYecKux dj1eMeHToB JI. M. MenaeieeBa.

Crtpoenue BemecrBa

BoeinyckHuk Hayuumcs:
KJIaCCU(PUITUPOBATh XUMHYECKHE DOJIEMEHThI Ha METa/UThl, HEMETAJIJIbl, DJIEMEHTHI, OKCHUIBI |
THAPOKCHIIBI KOTOPBIX amM(OTEpHBI, W HWHEPTHBIC DSJIEMEHTHI (Ta3bl) JJII OCO3HAHUS BAXKHOCTH
YHOPSAIOYEHHOCTH Hay4YHbIX 3HAHUN;
pacKpsIBaTh CMbICI Iepuoauyeckoro 3akoHa [{. . Menneneena;
OMHCHIBATH U XapaKTepu3oBaTh TaOMUUHYI0 GOpMYy MEPUOIMYECKOM CHCTEMbl XHUMHUYECKHUX
AJIEMEHTOB;
XapaKTEepPU30BaTh COCTAaB ATOMHBIX SIAEP U PaCIpeeNICHUE YUCia 3JIEKTPOHOB IO JIEKTPOHHBIM CIOSIM
aTOMOB XHMMHYECKHX HJIEMEHTOB MaJbIX MNEPUOJOB MNEPHUOJUYECKONM CHUCTEMBI, a TAKXKE Kalaus |
KaJIbIUs;



pa3nuyaTh BUAbl XUMHUYECKOU CBS3U: MOHHYIO, KOBAJICHTHYIO MOJISIPHYIO, KOBAJICHTHYIO HEMOJSPHYIO

Y METaJUIMYECKYIO;

1300paxaTh 3JEKTPOHHO-UOHHBIE (DOPMYIIBI BEIIECTB, 00pa30BaHHBIX XUMHUYECKUMU CBA3SIMU Pa3HOTO

BHJIA;

BBISIBJIATh 3aBHCHUMOCTbh CBOMCTB BEIIECTB OT CTPOCHHUS UX KPUCTAUIMYECKHX PEHIETOK: HMOHHBIX,

ATOMHBIX, MOJICKYJISIPHBIX, METAJNIMYECKUX;

XapaKTEepU30BaTh XUMUYECKHUE 3JEMEHThl M MX COEAUHEHUs Ha OCHOBE IIOJIOKEHHUS HJIEMEHTOB B

MEePUONYECKON CUCTEME U OCOOCHHOCTEH CTPOEHUSI UX aTOMOB;

ONMCHIBATh OCHOBHBIE ArTanbl OTKpbiTUA /I, 1. MeHaeneeBblM  MEPUOJUYECKOTO 3aKOHA U

MEePUONYECKON CUCTEMbl XUMUYECKHUX 3JIEMEHTOB, )KM3Hb U MHOTOOOPa3HYyI0 HAyYHYIO ACSITeIbHOCTD

Y4€HOTO;

XapakTEepU30BaTb HAYYHOE M  MHUPOBO33PEHYECKOE 3HAYEHUE I[EPUOJAMYECKOr0 3aKOHA U

MEPUOIMYECKON cUCcTeMbl XUMUUecKux 3yieMeHToB [I. 1. Menneneesa;

OCO3HaBaTh HAy4YHbIE OTKPBITHS KaK pe3yJbTaT JJIMTEIbHBIX HAOJIOJACHUM, OMNBITOB, HAyYHOM

ITOJIEMUKH, IIPEOJIOJICHHS TPYAHOCTENH U COMHEHUM.

OOyyJaromuiics noayuum 603MOHNCHOCIb HAYUUMbCAL.

OCO3HAaBaTh 3HAYECHHUE TEOPETUYECKUX 3HAHUM I IPAKTUYECKOU IEATEIbHOCTH YEJI0BEKA;

OMHCHIBATh U3YYECHHBIE 0OBEKTHI KAK CHCTEMBbI, IPUMEHSIS JIOTUKY CUCTEMHOTO aHAJIHN3a;

MPUMEHATh 3HAHUA O 3aKOHOMEPHOCTAX IMEPUOJUYECKOW CHCTEMbl XUMUYECKHX DJIEMEHTOB ISt

OOBSICHEHUS | MTPEIBHUICHUS CBOMCTB KOHKPETHBIX BEIIECTB;

pa3BuBaTh HH(OPMALMOHHYIO KOMIIETEHTHOCTh IIOCPEICTBOM YIIIyONieHUs 3HAaHUN 00 HCTOpUU

CTAHOBJICHUS] XMMHUYECKON HayKH, €€ OCHOBHBIX NOHSTHH, NEPUOJUYECKOr0 3aKOHA KaK OJHOrO W3

BOKHEUIIIMX 3aKOHOB MPUPO/IBI, @ TAKIKE O COBPEMEHHBIX JOCTHXKEHUSX HAYKU U TEXHHUKH.
MHoroo0pa3ue XuMHYECKUX peaKkmuii

OOyuaromuiicst Hayuumcs.

OOBSICHATH CYTh XUMHUUYECKUX MPOIIECCOB M X MPUHIUITUATBHOE OTINYNE OT (PU3HUECKUX;

Ha3bIBaTh MPU3HAKH U YCJIIOBHS MPOTEKAHHUS XUMHUUYECKUX PEaKIIHil;

YCTaHABIIMBATh TMPUHAUISKHOCTh XUMHYECKON pEaKIUH K ONPENeIEHHOMY THIY IO OJHOMY W3

KJIACCU(PMKAIIMOHHBIX MPU3HAKOB: 1) MO YUCIIYy M COCTABY MCXOJIHBIX BEIIECTB M MPOAYKTOB PEAKIINHU

(peakuuu COEAMHEHUs, Pa3JIOXKEHHS, 3aMelleHns] 1 oOMeHa); 2) Mo BBIICICHUIO WIH TOTJIOMIEHUIO

TEIUIOTHI (peaKIMu SK30TEPMUUECKHE U DHIOTEPMHUUYECKHUE); 3) 0 U3MEHEHHUIO CTENEHEH OKHUCIICHUS

XUMHUYECKHX 3JIEMEHTOB (PEaKIMH OKUCIUTEbHO-BOCCTAHOBUTENbHEBIE); 4) IO 00paTUMOCTH TIpoIiecca

(peakiuu oOpaTUMBIE U HEOOPATUMBIE);

Ha3bIBaTh ()aKTOPHI, BIUSIONINE HA CKOPOCTh XUMUUYECKUX PEaKIIN;

Ha3bIBaTh (PaKTOPHI, BIUSIONINE HA CMEIICHHE XUMHUECKOTO PABHOBECHS;

COCTABJISITh YPAaBHEHUS BJIEKTPOJIUTUYECKOW JMCCOIMALMU KHUCIOT, WIENOYEHl, COJiel; IMOJHBIE M

COKpaIIéHHbIC MOHHBIE YPaBHEHUS PEaKIMii OOMEeHa; ypaBHEHUS! OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX

peakuuii;

MIPOTHO3UPOBATh MPOAYKTHl XUMHUYECKUX peakiuuid 1mo ¢GopMylaM/Ha3BaHUSIM HCXOJHBIX BEIIECTB;

OTIpeIeIIsATh UCXOAHbIE BEIleCcTBa N0 (hopMynam/Ha3BaHUSAM MIPOJYKTOB PEaKIUH;

COCTABJISITh ~ YPABHEHUS  pEaKIUH, COOTBETCTBYIOIIMX  IOCJIEIOBATEIBLHOCTH  («IIETIOYKE»)

MpEeBpaIICHNI HEOPraHUUECKUX BEIIECTB PA3IMUYHBIX KIJIACCOB;

BBISIBIIATh B TIPOIIECCE DKCIIEPUMEHTA TPU3HAKH, CBUICTEIHCTBYIONINE O MPOTEKAHHH XUMHUYECKOM

peaKIuy;

IIPUTOTOBIIATE PACTBOPSHI C ONPEACIEHHON MaCCOBOM J0JIEH PACTBOPEHHOIO BEILECTBA;

OMpEeNENATh XapakTep Cpeabl BOJHBIX PACTBOPOB KHUCIOT M IIEJIOYEH MO M3MEHEHHIO OKpPACKH

WHJIUKaTOPOB;

MIPOBOJIUTh KA4YECTBEHHBIE PEaKIUH, MOJATBEPKIAIOIIME HAIMYKME€ B BOJHBIX pPACTBOpAx BEIIECTB

OT/ZI€JIbHBIX KATUOHOB U aHHOHOB.

OOyuaronuiicst noayuUm 803MONACHOCb HAYYUNBC.

COCTABJISITh MOJIEKYJISIPHBIE U ITOJHBIE HOHHBIE YPAaBHEHHUS 110 COKPAIIEHHBIM HOHHBIM YPaBHEHHUSIM;



MPUBOJAUTH IPUMEPHI PEAKIUNA, TOATBEPKIAIOIINX CYIIECTBOBAHUE B3aMMOCBSI3U MEXAY OCHOBHBIMU
KJIaCCaMHU HEOPTaHMUYECKUX BEIIECTB;
MIPOTHO3UPOBATh PE3YJIbTaThl BO3JCHCTBUS Pa3MYHBIX (PAKTOPOB Ha U3MEHEHHE CKOPOCTH
XUMHYECKON peaKivy;
MIPOTHO3UPOBATh PE3YJAbTAThl BO3IACHCTBHS PA3IHYHBIX (PAKTOPOB HA CMEHICHHUE XUMHYECKOTO
paBHOBECHS.

MHuoroo0pa3ue BemecTs
OOyuaromuiicst Hayuumcsi:
OTpEAEIATh MPUHAJISKHOCTh HEOPraHUYECKUX BELIECTB K OAHOMY M3 HM3YYEHHBIX KJIACCOB/TPYIII:
METaJIJIbl U HEMETAJUIbl, OKCH/IbI, OCHOBAHHUS, KUCIIOTHI, COJIH;
COCTaBJIATH (POPMYJIIBI BEIIECTB TI0 UX HA3BAHUSIM;
OTIpeEISATh BAJICHTHOCTb U CTENIEHb OKUCIICHHS 3JIEMEHTOB B BELIECTBAX;
COCTaBJIATh (HOPMYJIBI HEOPTraHMYECKUX COEIWHEHUN [0 BAJICHTHOCTSIM M CTENEHSIM OKHCIICHUS
AJIEMEHTOB, a TAKXKE 3apsjaM HMOHOB, YKa3aHHBIM B TaOJIMIIE PAaCTBOPUMOCTH KHCIOT, OCHOBaHHUH U
COJICH;
OOBSCHATh 3aKOHOMEPHOCTH H3MEHEHHUS (PU3NYECKHMX M XMMHYECKHUX CBOMCTB MPOCTBHIX BEIIECTB
(MeTayIoB U HEMETAJNIOB) M MX BBICHIMX OKCHUIOB, OOPa30BaHHBIX 3JIEMEHTaMU BTOPOTO U TPETHETrO
MEPUOJIOB;
Ha3bIBaTh OOIIME XUMUYECKUE CBOMCTBA, XapaKTepHbIE JJISl TPYII OKCHJIOB: KHCIOTHBIX, OCHOBHBIX,
aM(pOTEPHBIX;
Ha3bIBaTh OOIME XUMHUYECKHE CBOMCTBA, XapaKTEpPHBIC JUIsI KaXKJIOTO M3 KJIACCOB HEOPTaHUYECKUX
BCIIIECTB: KUCIOT, OCHOBAHHI, COJICH;
MIPUBOJIUTH MPUMEPHI PEaAKIIHii, TOATBEPKIAIONINX XUMUYECKHUE CBOWCTBA HEOPTaHUYECKUX BEIECTB:
OKCHJIOB, KUCJIOT, OCHOBAHHI U COJIEH;
OTIpENIETIATh BEII[ECTBO-OKUCIUTEINb u BEIIIECTBO-BOCCTAHOBUTEIH B OKHCITUTEIHHO-
BOCCTAHOBUTEJIbHBIX PEAKLIUSIX;
COCTaBJISTh  OKHUCIIUTEIbHO-BOCCTAHOBUTENIbHBIM  OamaHc (i  M3Y4YEHHBIX  peakuui) 1o
MPEAJIOKEHHBIM CXEMaM PEaKIIHii;
MPOBOANTH J1a00OpaTOPHBIE OMBITHI, MOATBEPKAAIOIINE XUMHUYECKHE CBOICTBAa OCHOBHBIX KJIACCOB
HEOPraHUYECKHUX BEIECTB;
MIPOBOJIUTH JIAOOPATOPHBIEC OMBITHI MO MOJYYCHUIO U COOMPaHUIO Ta3000pa3HBIX BEIIECTB: BOJAOPOJIA,
KHCJIOPOJIa, YTIIEKUCIIOTO Ta3a, aMMHAKa; COCTABIIATh YPAaBHEHHUS COOTBETCTBYIOIIUX PEAKITHI.
OOyJaromuiics noayuum 603MOHNCHOCHb HAYUUNBCSL:
MIPOTHO3UPOBATH XUMHUYECKHE CBOMCTBA BEIIIECTB HA OCHOBE UX COCTaBa U CTPOCHHS;
MIPOTHO3UPOBATh CIIOCOOHOCTh BEIECTBA TMPOSBISATH OKHUCIWUTEIBHBIE WM BOCCTAHOBHUTEIIbHBIC
CBOMCTBA C YUETOM CTENEHEW OKUCIIEHHS 3JIEMEHTOB, BXOJSIIUX B €TI0 COCTAaB;
BBISIBJIATh CYIIECTBOBAaHME T'E€HETUYECKOM B3aMMOCBSI3M MEXAY BEUIECTBAMH B PsAy: HPOCTOE
BEIIECTBO — OKCHJT — THJIPOKCHU/] — COJIb;
XapaKTepu30BaTh 0COObIE CBOMCTBA KOHIICHTPUPOBAHHBIX CEPHOM M a30THOM KHUCIIOT;
MIPUBOJIUTH IPUMEPHI YPAaBHEHUH PEAKIIHiA, JIeKAITNX B OCHOBE MPOMBIIIIEHHBIX CIIOCOO0B MOTydeHUS
aMMUaKa, CepHON KUCIIOTBI, YyI'yHA U CTaJH;
OTHCHIBaTh (PU3NUYECKHE W XHUMHYECKHE TPOIECCHI, SBISIONIMECS YaCThIO KPYroBOpPOTa BEIIECTB B
MIPUPO/IE;
OpraHU30BbIBATH, TPOBOJIUTh YUEHUUECKHE MPOEKTHI MO UCCIEIOBAHUIO CBOMCTB BEIIECTB, UMEIOLIUX
BA)KHOE MIPAKTUYECKOE 3HAYCHUE.
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