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0a30BOT0 YpOBHS
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(Cpok peanuzaiun)

PaGouas nmporpamma coctaBiena Ha ocHoBe [IprMepHO# Tocy1apCTBEHHON MTPOTPaAMMBI 110
XUMHH I 00111€00pa30BaTEeNbHBIX KO M pa00duX MPOTpaMM 10 XUMUHU
st 8- 9 kitaccoB 06meoopazoBarenbHbIX yupexaeHuit (Ilpenmernas nunus yaeOnukos O.
C. I'abpuensna, U. I'. Octpoymona, C. A. CnagkoBa 8—9 Ki1acchl):

npuMepHas nporpamma yueoHnoro kypca (O. C. I'abpuensn, U. I'. Octpoymos, C. A.
Cnankos, Paboune mporpammel, Xumus, 8- 9 knaccel. — M.: IIpocsemnienue, 2019.),
[Mpenmernas munus yaeOnukoB O. C. ['abpuensaa, . I'. Octpoymosa, C. A. CrnagkoBa. 8—
9 ximaccel : yue6. mocobwue nist odreoOpasoBat. opranmszaiuii / O. C. ['abpuensn, C. A.
CnankoB — M. : [Ipocsemienne, 2019.

PazpaboTunku mporpaMmbi:
METOJUYECKOE 00bEAMHEHNE YUUTENEH €CTEeCTBEHHOTO 1IUKIa

MOY «Konaryuickas COII umenu ak. W. I1. ITaBnosa»



IIporpamma kypca «Xumus» 1uis 8- 9 KIIacCOB COCTAaBJIEHA B COOTBETCTBUM C:
®denepanbHbIM 3aKOHOM 00 oOpa3zoBanuu B Poccuiickoit @enepanuu (ot 29.12.2012 N 273-
@3 (pexn. ot 29.07.2017)), TpeboBanusmMu OenepaibHOTO rocyapCTBEHHOTO
00pa3zoBaTeILHOTO CTaHapTa OCHOBHOTO 0011ero oopazoBanus (GI'OC OOO0); npumepHOit
nporpammsl yueOHoro kypca (O. C. I'abpuensn, U. I'. Octpoymos, C. A. Cnaakos, Pabouune
nporpamMmmsl, Xumus, 8- 9 kinaccel. — M.: [Ipocsemenue, 2019.), [IpenmerHas nunus
yueOHukoB O. C. I'abpuensna, . I'. Octpoymona, C. A. CnagkoBa. 8—9 kiacchl : yueo.
nocobue st obmieo0pasopat. opranuzanuii / O. C. I'abpuensn, C. A. CiaakoB — M. :
IIpocsemenue, 2019.

[Iporpamma paccunrtana Ha 136 yaca (2 4 B Heeno B 8 Kilacce, 2 4 B HeJlento B 9 kiacce).

IlosicHuTeIbHAS 3aNIUCKA

Pabouyas mporpaMmma Kypca XUMHH JIJISI OCHOBHOM IIKOJIBI pa3paboTaHa B COOTBETCTBUU
¢ denepanbHBIM TOCYIAPCTBEHHBIM 00pa30BaTEIbHBIM CTaHIapTOM 0011ero oOpazoBanus. B
HEW TaKXX€ YUYHUTBHIBAIOTCS OCHOBHBIC UJIEH U MOJIOKeHUs [IporpaMMbl pa3BuTus u
bopMupoOBaHUs YHUBEPCAIBHBIX YUCOHBIX NEUCTBHUI JJIsI OCHOBHOTO 00IIIero o0pa3oBaHusI.

B cooTBeTcTBUY € ATUMHU IOKYMEHTaMHU 00YyYaroIIrecs: JOJDKHBI OBIaACTh TPUEMaMH,
CBSI3aHHBIMU C ONIPEJICIICHUEM TOHATHUIN: OTPAHUYUBATh UX, ONIMCHIBATh, XapaKTEpHU30BaTh U
cpaBHHBaTh. Tak Kak XUMHS — HayKa dKCIIEpUMEHTaIbHasI, 00yJarOIIHecs TOJDKHBI
OBJIQJICTh TAKMUMH TTO3HABATEILHBIMU YICOHBIMH JICHCTBUSAMH, KaK IKCIICPUMEHT,
HaOII0/IeHNEe, U3MEpEHNe, ONMCaHKe, MOICTMPOBaHre, TUIIOTE3a, BBIBOI. B mporecce
M3YUYCHHUS Kypca y 00ydJaroIIuXxcs IPoI0KaloT (OPMHUPOBATHCS YMEHHUS CTABUTh BOIIPOCHI,
00BSCHATH, KIIACCU(DUIIMPOBATH, CPABHUBATH, ONPEICIATh HCTOYHUKH HH(DOPMAIIHH,
MOJTy4aTh U aHAJIM3UPOBATh €€, TOTOBUTH MH(DOPMAIIMOHHBIA MPOAYKT, IPE3CHTOBATH €r0 U
BeCcTH auckyccuio. CieaoBaTeNbHO, 1€ITEIbHOCTHBIN MOAX0/T B U3YUYCHUU XUMHUH
CIIOCOOCTBYIOT JIOCTHXKEHHUIO JIMYHOCTHBIX, TPEJIMETHBIX U METaPEAMETHBIX
00pa3oBaTeIBLHBIX PE3yJIbTATOB.

B ocHOBY kypca MoJ0XKeHbI CIEAYIONUE UIEH:
® MaTepUAIbHOE €IMHCTBO M B3aUMOCBSI3b OOBEKTOB U SIBJICHUN MPUPO/IHI;
e BeJyIIas pojiab TEOPETUUECKUX 3HAHUH Il 00BSICHEHUS U TIPOTHO3UPOBAHUS

XHUMHYCCKUX HBJ'ICHPIﬁ, OLICHKH HUX HpaKTquCKOﬁ 3HAaYUMOCTH,



® B3aUMOCBS3b KAYECTBEHHOUW M KOJUYECTBEHHON CTOPOH XUMUYECKUX OOBEKTOB
MaTepHAIEHOTO MUPA;
® pa3BHUTHE XUMUYECKON HAYKU U TIPOU3BOJICTBO XUMHYECCKUX BEIICCTB U MATEPHUATIOB JIJIS
YIOBJIETBOPECHHS HACYIITHBIX MTOTPEOHOCTEH YeIoBeKa U 00IIEeCTBa, PEIICHUS TII00ATBHBIX
po0JieM COBPEMEHHOCTH;
® TCHETHYECKas CBS3b MEXKY BEICCTBAMHU.
OTH UACH peaTu3yIoTcs B Kypce XUMUU OCHOBHOM IITKOJIBI TyTEM JTOCTHYKCHUS
CIEIYIOIIMX LeJei:
*@opmuposanue y yIalnxcsi XUMHUIECKOW KapTUHBI MUPa, KaK OPraHUYCCKON YacTH ero
IIEJIOCTHOW €CTeCTBCHHO-HAYYHOU KapTHHBI.
* Pazéumue 03HABATEILHBIX HHTEPECOB, MHTE/UICKTYaJIbHBIX U TBOPYECKUX CITOCOOHOCTEH
yUYaIuXxcs B IPOIECCe U3YUYCHUS UMU XUMHYECKOW HAYKH M €€ BKJIaJIa B COBPEMEHHBIH
HAYYHO-TEXHUUYECKUN Mporpecc; GOpMHUPOBAHNE BAKHEHIITUX JJOTHYECKUX OTePAITHA
MBIIUICHHS (aHATU3, CHHTE3, 0000IIIeHne, KOHKPETU3aIlusl, CPAaBHEHHE U JIp.) B MpoIecce
MO3HAHUS CUCTEMbI BAXKHEUIIINX MOHITHH, 3aKOHOB U TEOPUH O COCTaBe, CTPOECHUU U
CBOMCTBaX XUMUYECKUX BEUIECTB.
*Bocnumanue yoexx1EHHOCTH B TOM, YTO IPUMEHEHHUE TTOJYYCHHBIX 3HAHUN U YMEHHH 10
XUMUU SBISIETCS 00BEKTUBHON HEOOXOIUMOCTBIO ISl 6€301acHOM paboTHI ¢ BelleCTBaMU U
MaTepHaiaMu B ObITY U Ha TIPOU3BOJICTBE.
*[Ipoekmuposanue u peanuzayus BEIMTYCKHUKAMH OCHOBHOM MIKOJIBI TUYHON
00pa3oBaTeIbHOM TPACKTOPHUH: BEIOOP NMPpodHIIT OOyUCHHS B CTAPIICH IITKOJIC WIIH
npoeccuoHanbHOTO 00Pa30BaATEIHLHOTO YUPEHKICHHUS.
*OgnadeHue KiouesblMuy KomMnemeHyusamu: yaeoOHo-1o3HaBaTeIbHBIMU, HTHGOPMAIIMOHHBIMH,

OCHHOCTHO-CMBICJIOBBIMHY, KOMMYHHUKATHBHBIMHU.

MeToauveckue 0COOEHHOCTH NMPENOAABAHUS Kypca XUMHH
[Ipennaraemslii Kypc OTAMYAETCS OT APYTUX KYPCOB XUMUU I OCHOBHOM IIKOJIBI,
BKIIFOUEHHBIX B DeiepaabHblid IePEeYCHb YUSOHUKOB, HATHUNUEM BANCHBIX MEMOOUYECKUX

ocobernocmell.



1. Conep:xkanue 1 MeTOABI H3yYCHHUS NPeLIaraeMoro Kypca XuMHH JI OCHOBHOM
LIKOJIbI 0TBEYAIT CTPYKTYPHO-AeATeJIbHOCTHOMY noaxoxy. OHu pa3paboTaHbl B
COOTBETCTBHH C TEOPUEN MOAITAITHOTO (POPMHUPOBAHUS YMCTBEHHBIX JEHCTBUH,
MIPEII0KEHHON 0TeUYeCTBEHHBIM Itcuxoiorom I1. 4. I'anpriepuHbiM, B KOTOPOH BBIIEIISETCSA
HECKOJIBKO 3TAroB.

Oman co30anus opueHmupo8oYHolU 0CHO8bl npedcmosweli dessmenvrocmu (OO/]).
VYuyarnuecs noiaydaroT HHOOPMAIIUIO O IETU MPEACTOSIICH AeITEILHOCTH U €€ peaMeTe,
Y3HAIOT, KaK ¥ B KaKOM MOCJIEA0BATEIBHOCTH OHU JOJIKHBI BBITIOJIHATH OPUEHTAIMOHHEIE,
UCITOJIHUTENBCKUE U KOHTPOJIbHBIE EHCTBUS.

Bce nunaktuyeckue eMHUIBI YYEOHBIX KHUT I 7—9 KIIacCOB HAUMHAIOTCS C
OCTaHOBKHM 00pa3oBaTeIbHOM MPoOIEMbI, KOTOpasi pelIaeTcs B MPolecce U3yueHus
naparpaga Ha OCHOBE UMEHHO JIESITEIbHOCTHOTO TIOJIX0/1a.

B 9 xnacce npu u3yueHun XuMuu 35eMeHToB B kauectBe OO/] BricTymaeT o0miuii miaxn
XapaKTEPUCTUKU METAJUIOB, HEMETAJIIIOB U IEPEXOJHBIX 3JIEMEHTOB.

Oman gopmuposanus mamepuaibHol oeamenbHocmu. Y Yaluluecs: BITOTHSIIOT
JENUCTBUS BO BHEITHEHN opMe, CTATIKUBASICh C CAMUMU IIPEIMETaAMH WU MOJIEIISIMHU:
BBIAEJISIIOT MOJOKUTEIBHOE U OTPULIATEIBHOE 3HAUEHUE KOHKPETHOTO XUMUYECKOTO
BEIIECTBA WM PEAKIIMH B Chepe UeTOBEUEeCKOU IeATeTbHOCTH WK B OKPYKAIOIIEM MUPE;
ONPENEIAI0T XapaKTEPHbIE MPU3HAKU COCTABA WJIM CBOMCTB BAKHEUIIIMX KJIAaCCOB
HEOPraHUYECKUX COCIMHEHUI; CAMOCTOATENIBHO XapaKTepU3yIOT KOHKPETHBIE XUMUYECKHE
AJIEMEHTHI; IPOBOJIAT JIAOOPATOPHBIE U MPAKTUIECKHUE PaOOThI; TOTOBAT COOOIICHUS U
MPE3EHTAIMH; OCYIIECTBISIOT MPOSKTHYIO JEATEIHHOCTD 10 BEIOPAHHOM TeMaTHKE.

Oman enewneti peuy. JIedcTBUS yyanuxcsi BepOaau3yroTcsl B YCTHOM UM TUCbMEHHOMN
peur, OHU TIPOTOBAPUBAIOTCS U yCBaMBalOTCs B 0000ménHOM dhopme. Tak, yuaniuecs
03BYYHBAIOT, KaKyI0 HHPOPMAIIMIO HECET XUMHUUYECKAsi CAMBOJIMKA: XUMUYECKUE 3HAKH,
xumuyeckue GopMyJibl U YpaBHEHUS] XUMUYECKOM peakinu, cuMBoiuKa llepuonnueckoit
cucTeMbl XUuMHYeckux 3aemeHToB J1. 1. Menaeneena.

Oman enympennelu peyu. BepbaibHoe 0CBOeHHE JEHCTBHS PO cedsl, MPOroBaprBaHue
omepanuii mpo ceods1, 6e3 BHENIHEH peun. JeiicTBUe penynupyeTcs, HampuMmep, mocie
MPOBEAEHHOTO YUUTEIEM HHCTPYKTa)Ka Mepe]i MPaKTUIeCKON iiu 1abopaTopHOU paboToi

YYCHUK JIOJDKSH IIPOTOBOPHUTH €0 PO ce0s1, 0CO3HATH €ro, BHYTPEHHE COTJIaCUTHCS C HUM
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WJIU BBISICHUTH HEMOHSITHBIE MOMEHTBI; TO K€ MPOUCXOAUT IPHU PedICKCUU JTUUHBIX
JOCTUKEHUH U BbIPaOOTKE IJIaHa MOBBILIEHUS UX YpOBHs. Oco0yI0 BaXKHOCTb 3TOT 3Tal
UTPAET NPH BBINOJHEHUN YYEHHUUECKOTO UCCIIEI0OBATEIBCKOTO IIPOEKTA.

Humepuopuzayus oeticmeus. JIeiicTBUE CTAHOBUTCSI BHYTPEHHUM IMPOLIECCOM, aKTOM
MBICJIU, IE€UCTBUEM B yME. Y UEHUK IIEPE]T BHIMOJHEHUEM XUMHUYECKOIO KCIIEPUMEHTA WIH
pelieHus pacu€THOM 3a1a4u 1o GopMyJiaM M YPaBHEHHUSM MbICICHHO MPEACTABIISIET
MOCJIEIOBATENBHOCTh CBOMX JIEUCTBUI MO peanu3aluy BbIpaOOTaHHOTO MJIaHa.

2. TeopeTnyeckue moI0KeHUs1 Kypca XMMHH OCHOBHOM HIKOJIBI PACKPBIBAKOTCHA HA
OCHOBE IIHPOKOI0 UCIMOJIb30BAHUA B 00YUYCHUN XUMHYECKOIr0 IKCIIEPUMEHTA
(J1abopaTOPHBIX OMBITOB U MPAKTUYECKUX PabOT), B TOM YHUCIIE U MPOBOJIUMOIO B JOMAIIHUX
YCIIOBUSIX, a TAKXKE JEMOHCTPALIMOHHOIO dKCIIEPUMEHTA, KOTOPBIN NOKAa3bIBAET YUUTEIND.
3. PazpurHe HHPOPMALMOHHO-KOMMYHUKATHBHON KOMIIETEHTHOCTH 00y4al0IIUXCH
oOpalleHne K pa3audHbIM UICTOUHHKAM XUMHUYECKON MH(OPMAIINH, MTOJTOTOBKY
MH(GOPMAIIMOHHOTO MTPOJIYKTa U €r0 Mpe3eHTallusl, YMEHHE BECTH AUCKYCCHIO, OTCTauBaTh
CBOIO TOUKY 3p€HHS U KOPPEKTUPOBATH MO3ULIMIO HA OCHOBE aHAJIN3a AaPTYMEHTOB
YYaCTHUKOB JIUCKYCCHHU.

4. MeranpeIMeTHBIN XapaKTep coAep:KaHus Y4eOHOIr0 MaTepuaJsia: peaan3anus CBs3el ¢
IpeAMETaMU HE TOJIbKO €CTECTBEHHO-HAYYHOr'0 IIMKJIA, HO U C UCTOPHUEH, JIUTEPATYPOil,
MHPOBOM XYJ0KECTBEHHOUN KYJIBTYPOM.

5. IIpakTMKO-OPUEHTHPOBAHHAS 3HAYNMMOCTb 0TOOPa Y4eOHOI 0 COAEePKAHUS : CBS3b
U3y4aeMoro Matepuaia C JKU3HbI0, (HOPMUPOBAHUE IKOJIOTUYECKON TPAaMOTHOCTHU TIPU
oOpaIieHny ¢ XMMUYECKUMHU BEIIeCTBAMH, MaTeprajIaMu U MPOIECCaM, OTBEUAIOIIUMHU
TpeOOBaHUAM MPABUI TEXHUKU OE30MaCHOCTH MPHU padOTe B XUMUUECKOM KaOMHETe
(;maGopaTopun) U TOBCETHEBHOM JKU3HM.

6. [locTuxeHust mpeIMeTHbIX, MeTalpeIMeTHbIX H JUYHOCTHBIX Pe3y/1bTAaTOB
MOCPEACTBOM CTPYKTYPHUPOBAHUS 3aIaHUH IO COOTBETCTBYIOLIUM PYOpHUKaM:
«IIpoBepbpTe CBOM 3HAHUAY;

«IIpumenuTe cBOM 3HAHUAY;

«Mcnonb3yiTe JONOTHUTENbHYIO HH(OPMALIHION;

«BbIpazure CBOE MHEHUE.



OO0uas xapakrepucTuKa y4eOHOro npeamera

[Ipennaraemas pabouasi mporpamma Mo XMMHUHU PacKpbIBaeT BKJIaJ] yueOHOro npeaMera
B JIOCTUKEHUE 11eJIeld OCHOBHOT'O O0IIEro 00pa30BaHUs U ONPEIEIeT BaKHEHIITHE
coAep KaTeIbHbIC INHUU MPEJIMETA:
® «Bewecmeo» — B3aMMOCBS3b COCTaBa, CTPOCHUSI, CBOMCTB, MTOTYYEHUS U TPUMEHEHUS

BEIIECTB U MAaTEPUAJIOB,;

o «Xumuyeckasa peakyus» — 3aKOHOMEPHOCTH MPOTEKAHUs U YIIPABICHUS MPOLIECCaMU
MOJIyYEHUS U MIPEBPAICHUS BEIIECTB;

o «Xumuyeckuu s361K» — ONEPUPOBAHNUE CUCTEMOMN BAKHEHIIINX XUMUYECKUX TTOHATHUH,
BJIAJICHNE XUMUUYECKON HOMEHKIIATYPOU M CUMBOJIUKON (XUMUUYECKUMU 3HAKAMU,
dbopmynaMu U YpaBHCHUSIMH ),

o «Xumus u sHcusHb» — COONIOICHHUE MPABHII XUMUYECKOI 0€301MacHOCTH TP 00pallleHUN
C BEIIIECTBAMH, MaTEpUATIaMH U XMMHUUYECKUMHU MPOIeCCaMU B TTIOBCETHEBHOM KU3HU U Ha
MIPOU3BOJICTBE.

Kypc opuenTpoBan Ha 0CBOeHHE 00y4arOIIMMHUCS OCHOB HEOPTaHUYECKON XUMHUH U
KpaTKOe 3HAKOMCTBO C HEKOTOPHIMU MOHATUSAMU U 00bEKTAMHU OPraHUYECKOW XUMUHU.

B conepxarenpHOl TMHUYN «Bewjecmeoy pacKpbIBAa€TCS YIEHUE O CTPOEHUH aTOMa U
BEIIECTBA, COCTABE U KJIACCU(PUKALINNA XUMUYECKUX BEIIECTB.

B conepxxarenbHON MTUHUN «Xumuueckas peakyus» PacKpblBa€TCs YYCHUE O
XUMHYECKHUX MpoIleccax: KIacCu(PUKaUg XUMUUECKUX PEAKIIUN U 3aKOHOMEPHOCTH UX
IPOTEKAHHUS; KAUECTBEHHAS U KOJIMYECTBEHHAsI CTOPOHBI XUMHUYECKUX MPOLIECCOB (PACUETHI
0 XUMUYECKUM (POPMYJIaM U YPAaBHEHUSIM XUMUYECKUX PEAKITUN).

B coneprkatenbHOM TUHUN «Xumuueckuil A3v1k» GOPMHUPYIOTCS YMEHUS YUALTUXCS
Ha3bIBATh BEIIECTBA MO (HOPMYIIaM U COCTABIATH (POPMYJIIBI IO UX HA3BAHMSIM, 3AIMCHIBATH
YpaBHEHUS PEAKIIUN U XapaKTepU30BaTh UX, PACKPHIBATH MHPOPMAIIHIO, KOTOPYIO HECET
XAMHUYECKasi CHMBOJIMKA, B TOM YHCJIE BEIPAKEHHAS U B TAOIMYHOUN opme (TTepruoandeckast
CUCTEMA XUMHUYECKUX DJIEMEHTOB J1. 1. Menpaeneena, Tabiauiia pacTBOPUMOCTH
BEILIECTB B BOJIE); UCIIOIb30BATh CUCTEMY XUMHUUYECKUX MOHSITUHN ISl OMUCAHUS XUMUYECKHUX

00BEKTOB (JIEMEHTOB, BEIIIECTB, MATEPHATIOB U MPOIIECCOB).



B conepxarenbHON MTMHUU «XuUMus U JHCU3HbY PACKPBIBAKOTCS JOTUYECKUE CBA3U
MEXK]ly CBOMCTBaMU, MIPUMEHEHHUEM, TIOJIyYEHUEM BEIIECTB B JA0OOPATOPHBIX YCIOBUSAX U Ha
MPOU3BOJICTBE; (OPMUPYETCS KyIbTypa 0€30MaCHOT0 U KOJIOTHYECKH TPAMOTHOTO
oOpalleHus ¢ XMMHUYECKUMU 00BEKTaMHU.

B kypce 3HaunTenpHas poib OTBOJAUTCS XUMUUYECKOMY SKCIIEPUMEHTY: MIPOBEICHUIO
MPAKTUYECKUX PabOT 1 J1a00paTOPHBIX OMBITOB, (PUKCAIIMU U aHAJIU3Y UX PE3YIbTATOB,
COOJIOICHUIO HOPM U TIpaBUJI 0€30MacHOM pabOoThl B XUMHUYECKOM KaOuHeTe (J1abopaTopun).

Peanuzanus nporpaMmsel Kypca B IIpoiiecce 00ydeHUs MO3BOJIUT 00Yy4aIOIUMCS TIOHSTh
POJIb ¥ 3HAYEHWE XUMUU CPEJIU IPYTUX HAYK O IPUPOJIC, T. €. PACKPBITh BKJIaJI XUMHUH B

(opMUpOBaHUE 1EIIOCTHON €CTECTBEHHO-HAYYHOU KapTUHBI MUDA.

MecTo npeaMeTa B y4eOHOM IUIaHE
denepanbHBIA TOCYIapCTBEHHBIN 00pa30oBaTEIbLHBIN CTAHAAPT MPEeayCMaTPUBAET
U3y4YeHHEe Kypca XUMHUH B OCHOBHOM IITIKOJIE KaK COCTaBHOM YacTH MPEAMETHOMN 00J1acTH

«ECTGCTBGHHO-Hay‘-IHBIG MpeaAMETBI».

Kypc paccuntan Ha o0s3aTenbHOe n3ydeHue npeamera B 00bEme 140 ydeOHbIX yacoB
1o 2 yaca B Hezenno B 8—9 kimaccax. Kpome aroro, npegycmaTpuBaeTcst U3y4eHUE XUMUH C
7 xiacca B 00bEMe 35 yueOHBIX 4acoB 1o 1 yacy B HeJemo.
[Ipenmaraemslif Kypc XOTS 1 HOCUT OOIIEKYJIbTYPHBIN XapakTep U HE CTABHT 3aJa4uy
npodeccuoHaIbHOM MOATOTOBKH 00YYaIOIIUXCs, TEM HE MEHEE MO3BOJISIET UM ONPEICTUTHCS

¢ BEIOOpOM TIpoduiIst 00yUeHHsI B CTApIICH IITKOJIE.

JINYHOCTHBIE, MeTAaNpeAMETHbIE U IPeAMETHbIC Pe3yJIbTAThl 0CBOCHHUS KYypca
XUMHUU

[To 3aBepuIeHNIO Kypca XMMUU Ha Tarie OCHOBHOTO 001IeTr0 00pa3oBaHus
BBIITYCKHUKHA OCHOBHOM IIKOJIBI JIOJIKHBI OBJIAJIETh CIEAYIOLIIUMH PE3YJIbTATAMU:
1. JIn4HOCTHBIE pPe3yJIbTAThI:
1) oco3nanue cBOCH dITHHUYECKOHN MPUHAICKHOCTH, 3HAHKE UCTOPUN XHUMHUHU U BKJIa/1a
POCCHICKONW XUMUYECKON HAYKH B MUPOBYIO XHUMUIO;
2) popmuposanue OTBETCTBEHHOT'O OTHOIICHHS K TIO3HAHUIO XMMHH, TOTOBHOCTH

M CITOCOOHOCTH ydalquxcsa K CaMOPa3sBUTHIO U CaM006p330BaHI/IIO Ha OCHOBC M3YYCHHBIX



(akTOB, 3aKOHOB U TEOPHI XMMHH; OCO3HAHHOTO BHIOOPA U MOCTPOCHUE WHIUBUAYATHHON
00pa3oBaTeIbHON TPACKTOPHH;

3) opmuposanue NenOCTHON eCTECTBEHHO-HAYYHOM KapTUHBI MUPA, HEOTHEMIIEMOH YacThIO
KOTOPOM SIBIISIETCS] XUMUYECKasi KapTHUHA MUPA;

4) osnadenue COBPEMEHHBIM SI3IKOM, COOTBETCTBYIOIIUM YPOBHIO Pa3BUTHS HAYKH U
OOIIIECTBEHHOM MPaKTUKH, B TOM YHCIIE U XUMUYECKIM;

5) ocsoenue coranbHBIX HOPM, MPABHII TIOBEACHHUS, poJieH 1 (OPM COLMATBHOM KU3HU B
COLIMyMeE, TIPUPOJIC U YACTHOM KU3HU HA OCHOBE DKOJIOTHYECKON KyJIbTyphl H 0€30IaCHOTO
oOpaIlieHus C BeIeCTBaMHU U MaTepHallaMu;

6) popmuposanue KOMMYHUKATUBHONW KOMIIETEHTHOCTH B OOIIIEHUH CO CBEPCTHUKAMU U
B3pOCJIBIMH B IIpoliecce 00pa3oBaTeNbHON, O0IIECTBEHHO MOJIE3HOH, y4eOHO-
MCCIIEZIOBATEIHCKOM, TBOPUECKOW U JPYTUX BUAOB JEATSIHHOCTH, CBSI3aHHBIX C XUMHUCH.

2. MeranpeaMeTHbIe Pe3yJbTAThI:

1) onpedenenue neneit COOCTBEHHOTO 00YUYEHHSI, TOCTAHOBKA U (POPMYJIMPOBAHUE ISl CeOsI
HOBBIX 33/1a4;

2) nianuposanue yTeil TOCTIKEHHS )KEITaeMOro pe3ysibTaTta 0OyueHHs XUMHUH KaK
TEOPETUYECKOTO, TaK ¥ SKCIIEPUMEHTAIFHOTO XapaKTepa;

3) coomuecenue CBOMX NEHCTBUI C TUNIAHUPYEMBIMH PE3YJIbTaTaMH, OCYUjeCmEIeHIUe
KOHTPOJISI CBOCH JIeSITETLHOCTH B IIPOIlecce AOCTIKEHHS Pe3yiIbTarta, onpedeieHue crioco0oB
JEWCTBUI MPH BHITIOJHEHUH JTAOOPATOPHBIX U MPAKTHYECKUX PaOOT B COOTBETCTBHH C
HpaBUJIaMU TEXHUKH 0€3011aCHOCTH;

4) onpedeneHue UICTOYHIUKOB XMMHYECKOW MH(POPMAIINH, TTOJIyYECHHE U aHATHN3 e€, CO3/1aHue
MH(POPMAIIMOHHOTO IPOAYKTA U €T0 MPE3eHTaIMS;

5) ucnonvzosanue OCHOBHBIX HHTEIUICKTYAJILHBIX OTIEpAIlHii: aHAJIN3a U CHHTE3a, CPABHEHUS
U CHUCTEMaTu3aluu, 0000IIeHNUS U KOHKPETU3AIINH, Gbls6/leHie TIPUUNHHO-CIIeICTBEHHbIX
CBSI3€W U nocmpoeHue JTOTUYECKOTO PacCyKACHUS U YMO3aKII0UeHHUs (MHAYKTUBHOTO,
JeTyKTUBHOTO U MO aHAJIOTHH) Ha MaTepuase eCTeCTBEHHO-HAYYHOTO COJEPKaHUS;

6) ymerue cozmaBaTh, IPUMEHSITH U IPEOOPA30BHIBATH 3HAKHA U CUMBOIIBI, MOJIEJIA ¥ CXEMBI

AJIA pCIICHHA y‘-Ie6HI)IX H ITO3HABATCIIbHBIX 3a4a4,



7) hopmuposanue n pazgumue YKOITOTUIESCKOTO MBIIIJICHUS, YMEHHE TPUMEHSTH €r0 B
MO03HABATEIbHON, KOMMYHHKATUBHOMN, COLIMAJIbHON MPAKTUKE U MPOPECCUOHATIBHON
OpHUCHTAIINH;

8) eenepuposanue unei u onpenerIeHue CPeACTB, HEOOXOIUMBIX JJIs UX PeaTH3allnu.

3. IlpeameTHbIe pe3yJibTaThl:

1) ymenue 0603HAYATH XUMHYECKUE JICMECHTBI, Ha3bIBATh X M XapaKTEPU30BaTh HA OCHOBE
[0J10’KeHUs B iepuoaudeckon cucreme . 1. Menneneesa,

2) hopmynuposarue N3y4CHHBIX TIOHATHUI: BEIIECTBO, XUMHUYCCKHUI IJICMEHT, aTOM,
MOJIEKYJIa, MOH, KATHOH, aHUOH, TIPOCTOE M CIIO’KHOE BEIECTBO, XMMHUUECKAsT PEAKITHS, BHIbI
XUMHUYECKUX PEaKlui U T. II.;

3) onpeodenenue o GpopmysiaM cocTaBa HECOPraHMUECKUX M OPraHUYECKHUX BEIIECCTB,
BAJICHTHOCTH aTOMOB XHMHUYECKHUX JIEMEHTOB WJIH CTETICHU MX OKHCIICHUS;

4) nonumanue uHGOPMAIMH, KOTOPYIO HECYT XMMHYCCKHE 3HAKH, (DOPMYJIbI M YPABHCHUS;
5) ymenue knaccugpuyuposamsv npocThie (METAIUIbI, HEMETAIUIBI, OJIATOPOIHBIC T'a3bl) U
CJIOXHBIE (OMHAPHbBIE COCIMHEHUS, B TOM YHUCJI€ U OKCUJIbI, a TAK)KE TUAPOKCUJIBI —
KHCJIOTHI, OCHOBaHUS, aM(POTEPHBIE TUAPOKCHU]IBI — U COJIN) BEIIECTBA;

6) popmynuposanue EPUOIUIECKOTO 3aKOHA, 00bsACHeHUe CTPYKTYPbI 1 HH(DOPMAIIHH,
KOTOPYIO HECET MepuoandecKas cucreMa XuMudeckux aneMentoB Jl. Y. Menneneena,
packpvimue 3Ha4eHUs IEPUOINIECKOTO 3aKOHA;

7) ymenue xapaxmepu306aniv CTPOCHHUE BEIIECTBA — BHU/IbI XUMUYECKUX CBSI3CH U THIIBI
KPUCTAJUIMYECKUX PELIETOK;

8) onucanue CTpOCHHUS aTOMOB XMMHUYECKHX 3JIEMEHTOB C MOPSAIKOBBIMA HOMepamu 1—20 u
26, omoobpadicernue UX C TOMOIIBIO CXEM;

9) cocmasnenue GopMya OKCUIOB XUMUYECKHUX 3JIEMEHTOB U COOTBETCTBYIOIIUX UM
THJIPOKCH/IOB;

10) nanucanue cTpyKTypHBIX (HOPMYI MOJEKYISIPHBIX COSIUHEHHUIA U (POPMYIBHBIX EIMHULL
MOHHBIX COCTMHEHUH 10 BaJIGHTHOCTH, CTETICHU OKUCIICHUS WM 3apsily HUOHOB;

11) ymenue gpopmyaupoeams OCHOBHBIC 3aKOHBI XUMHUH: TIOCTOSTHCTBA COCTABA BEIIECTB
MOJIEKYJISIPHOTO CTPOEHHSI, COXPaHEHHUSI MACChI BELIECTB, 3aKOH ABOTaJipo;

12) ymenue gpopmyaupoeams OCHOBHBIC TIOJIOKESHHS ATOMHO-MOJIEKYJISIPHOTO YYCHUS

TCOPHUHA BHCKTPOHHTHQCCKOﬁ AUcCConHralnu,



13) onpedenenue NpU3HAKOB, YCIOBUI MPOTEKAHHS U MIPEKPAIICHHS] XUMUYCCKUX PEAKITHUA;
14) cocmasnenue MONEKYISPHBIX YPABHCHUI XUMUYECKUAX PEAKITHHA, TOTBEPIKIAIOIIIX
o0IIMe XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKHX BEIIECTB U
OTPaKAIOIIUX CBSI3U MEXY KJIaCCaMU COCTUHECHMIA;

15) cocmasnenue ypaBHEHHI PeaKIUil ¢ ydacTHEM JIEKTPOJIMTOB TakK)Ke B HOHHOM (opme;
16) onpedenenue IO XUMHUUECKUM YPABHEHUSM TPUHAJICKHOCTH PEAKITHI

K OTIPeICIEHHOMY THITY WJIH BHIY;

17) cocmasnenue ypaBHCHUI OKHCIUTEIBHO-BOCCTAHOBUTEIIBHBIX PEAKIUIl C TOMOIIBIO
METO/]1a ANEKTPOHHOT0 OasaHca;

18) npumenenue MOHATHII «OKUCIICHUE» U «BOCCTAHOBIICHHUEY ISl XapPaKTEPUCTHKH
XUMHUYECKUX CBOMCTB BEIIECTB;

19) onpedenenue ¢ MOMOIIBIO KAYECTBEHHBIX PEAKIIUN XJIOPHI-, CYJIb(aT- 1 KapOoHAT-
aHMOHOB M KATHOHA aMMOHHUS B PacTBOPE;

20) o6vsichenue BIVSIHAS PA3IMIHBIX (PAKTOPOB HA CKOPOCTh XUMHUYCCKUX PEAKIINH;

21) ymenue xapaxmepuzoéams TOJOKESHUE METANIOB U HEMETAJIJIOB B MEPUOANICCKOM
CUCTEME JIEMEHTOB, CTPOEHUE UX aTOMOB U KPUCTAIIOB, 00IMe (PU3HUUECKIE U XUMUYECKUE
CBOMCTBA;

22) o6vscrenue MHOTOOOpa3us MPOCTHIX BEIIECTB SBICHUEM AJIOTPOIHH C YKa3aHHUEM €€
IPUYHH;

23) ycmanosnenue pa3anuuil THAPO-, TUPO- U SICKTPOMETAIUTYPTUH U ULIIOCMPUPOBAHUE
ATUX Pa3IUYHil MpUMEpaMU MTPOMBIIIICHHBIX CTIOCOOOB MOTYYEHUSI METAIIIOB;

24) ymenue oasamu o01LyI0 XapakTepuctuky 3nemeHToB |, I, VIIA rpymm, a Takke
BOJIOPOJIa, KHCIIOpOa, a30Ta, cephl, hochopa, yriaepoaa, KpeMHuUsI 1 00pa30BaHHBIX UMH
MPOCTHIX BEIIECTB U BAXKHEUIITUX COETMHEHUH (CTpOEHUE, HAXOXKACHHUE B IPUPOJIE,
nojryueHue, pU3nveckre U XMMUYECKHUe CBOICTBA, IPUMEHEHNUE);

25) ymeHue onucvleams KOPPO3UIO METAIIIOB M CIIOCOOBI 3aITUTHI OT HEE;

26) ymenue npouzeo0ums XUMUYECKHE PACYETHI C UCTIONB30BaHUEM MTOHIATHN «MacCOBast
JI071s1 BEIIECTBA B CMECH», «KOJIMUECTBO BEILIECTBAY», «MOJISIPHBIN 00bEM» MO opMynaM U
YPaBHEHUSAM PEAKIU;

27) onucanue CBOMCTB M MPAKTUICCKOT'O 3HAYCHUS U3yUECHHBIX OPraHUICCKUX BEIICCTR,;
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28) svinoanenue 0003HAYCHHBIX B MMPOTPAMME IKCIIEPUMEHTOB, PACHO3HABAHUE
HEOPTraHUYECKUX BEIIECTB MO0 COOTBETCTBYIOLIUM MPU3HAKAM;

29) cobnrooenue ipaBuIl 6€30MaCHON pabOThl B XUMHUYECKOM KaOuHeTe (J1TabopaTopun).

Ili1anupyembie pe3yabTaThl 00y4eHUs

BpinyCKkHUK HayYHuTCH

® 3HAMb (NOHUMAMD):
— XMMHYECKYI0 CUMBOJIMKY: 3HAKH XUMHUYECKHUX JIEMEHTOB, (POPMYJITbI XUMHUUECKUX
BEILIECTB, YPABHEHUSI XUMUUYECKUX PEAKIIUA;
— BOKHEHIINE XUMUYECKHUE MOHATUA: BEILIECTBO, XUMHYECKHI JJIEMEHT, aTOM, MOJIEKYJ1a,
OTHOCHUTEJIbHBIE ATOMHASI U MOJICKYJISIpHAA MaCChl, HIOH, KATUOH, AHUOH, XUMUYECKasl CBSI3b,
3JIEKTPOOTPULIATEILHOCTD, BAJICHTHOCTD, CTENIEHb OKUCIICHMUS,
MOJIb, MOJIIPHAsI Macca, MOJISIPHBIN 00BEM, PACTBOPHI, IJICKTPOIUTHI U HEATICKTPOJIUTHI,
AIEKTPOIUTHYECKAS TUCCOLMALINS, OKUCIUTEIb U BOCCTAHOBUTEb, OKUCIICHUE U
BOCCTAHOBIICHUE, TEIUIOBOM 3((PEKT peakIuu, OCHOBHBIE THIThI PEaKLUii B HEOPraHUYECKOU
XUMUH;
— (opMyITUPOBKHU OCHOBHBIX 3aKOHOB M TEOPHUI XUMHUU: aTOMHO-MOJIEKYJIIPHOTO YUCHUS;
3aKOHOB COXPaHEHUSI MACChI BEIIECTB, TOCTOSIHCTBA COCTaBa BEUIECTB, ABOTaapo;
nepuoanyeckoro 3akona /. 1. Menaeneesa; Teopun CTpOEHHUS aTOMa U YYEHHS O CTPOCHUHU
BEILIECTBA; TEOPUU AIEKTPOIUTUUECKON JUCCOUUALMU U YUYECHHSI O XUMUUYECKON PEaKLINHU;

® Ha3bleamb:
— XUMUYECKHE JIEMEHTBHI;
— COEMHEHUS U3YYEHHBIX KIIACCOB HEOPraHUYECKUX BEILIECTB;
— OpraHWYeCcKHe BEIIECTBA M0 UX Gopmyiie: MeTaH, 3TaH, STUJICH, alleTUIICH, METaHOI,
ATaHOJI, TIMUEPUH, YKCYCHAs KHCIIOTA, TJII0K03a, Caxapo3a;

® 00BACHAMY:
— (pusnyeckuii CMBICT aTOMHOTO (TIOPSIKOBOT0) HOMEpa XUMUYECKOTO JIEMEHTa, HOoMepa
IPYIIbI U Iepuoaa B nepuoauyeckont cucreme . 1. MenneneeBa, K KOTOPbIM 3JIEMEHT

NPpUHAOJICIKHUT,
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— 3aKOHOMEPHOCTHU U3MEHEHUS CTPOCHUSI aTOMOB, CBOMCTB 3JIEMEHTOB B IpEIeIaX MaJbIX
MEPUOJOB U A-TPYIII, & TAKXKE CBOMCTB 00pa3yeMbIX UMH BBICIIUX OKCUIOB U THAPOKCHUIOB,;
— CYIIHOCTb MPOIECCa AACKTPOJIUTUYECKON TUCCOLUAIINYI U PEaKIIUii HOHHOTO OOMEHa;

® Xapaxkmepuzoeams.
— XMMHYECKHE PJIEMEHTHI (0T BOJIOPO/Ia /10 KAJIBIIKsI) HA OCHOBE UX MOJ0KEHUS
B [IEPUOJIMYECKON cucTeMe XuMuueckux snementoB J[. . MenzaeneeBa u ocoOeHHOCTEM
CTPOEHUS UX aTOMOB;
— B3aMMOCBS3b MEXYy COCTABOM, CTPOCHUEM U CBOMCTBAMU HEOPTraHUUYECKHUX BEIIECTB;
— XMMHYECKHUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKUX BEIIECTB (ITPOCTHIX BEIIECTB
— METAJVIOB U HEMETAJJIOB, COCIMHEHUI — OKCHUJO0B, KUCIIOT, OCHOBaHUH, aM(OTEpHBIX
OKCHUJIOB U TUAPOKCHUIOB, COJICH);

® onpeoensims.
— COCTaB BEIIECTB MO UX hopmyIiam;
— BaAJICHTHOCTb M CTETICHU OKHMCJICHUS DJIEMEHTOB B COCJIMHCHUU;
— BUJIbl XUMHUYECKOUN CBA3U B COCTUHECHUSAX;
— THUIIBl KPUCTAJIMYECKUX PEIIETOK TBEPIBIX BEILIECTB;
— MPUHAJICKHOCTH BEIIECTB K OMPEICIEHHOMY KJIACCy COCIMHEHU;
— THUIIBl XUMUYECKUX PEaKIIUi;
— BO3MOYKHOCTB ITPOTEKAHUS PEaKIMii HOHHOTO 0OMEHa;

® cocmaenamo:
— CXEMBbI CTPOCHUS aTOMOB IIEPBBIX ABAALATH SJIEMEHTOB NIEpUOANYECKOU cuctemsbl [l. W.
Menpeneena;
— ¢opMyJIbI HEOPTaHUYECKUX COCTMHCHUH N3yUYEeHHBIX KJIACCOB BEIIIECTB;
— YpPaBHEHMSI XUMHUYECKUX PEAKLINI, B TOM YHUCJIE€ OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX, C
ITOMOIIIBIO0 METO/1a AJICKTPOHHOTO OajaHca;

® 0He30nacHo obpawamsCsi:
C XUMHUYECKOU TTOCYION 1 TaOOpaTOPHBIM 000PYI0BaHUEM;

®  NPOBOOUMb XUMUUECKUL IKCHEPUMEHN:

— MOJTBEPKIAIOMINNA XUMAYECKUNA COCTAB HEOPTaHUYECKUX COCTUHEHN;
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— MOATBEPKIAIONUNA XUMUIECKHE CBOMCTBA N3YUCHHBIX KJIACCOB HEOPTAaHUICCKUX
BCIIECTB;
— 1O MOJYYEeHHI0, COOMPAHUIO U PACIIO3HABAHUIO Ta3000pa3HbIX BEMIECTB (KUCIOPO/a,
BOJIOPOJIa, YTIAEKHUCIIOro ra3a, aMMHaKa);
— I10 OTIPECIICHHUIO XJIOPUI-, CYIh(haT-, KapOOHAT-HOHOB M HOHA AMMOHHUS C TIOMOIIBIO
KAaYECTBEHHBIX PEAKIINU;

®  GLIYUCTAMD!
— MAacCCOBYIO JIOJIF0 XUMHUYECKOTO 3JIEeMEeHTa 10 (popmyJie COeTMHECHHUS,
— MAacCOBYIO JIOJIIO BEIIECTBA B PACTBOPE;
— Maccy OCHOBHOT'O BEIIIECTBA 110 U3BECTHOM MAacCOBOH JI0IM TIPUMECEH;
— 00BEMHYIO JIOI0 KOMITOHCHTA Ta30BOM CMECH;
— KOJIMYECTBO BEIECTBA, 00BEM MM MAcCy BEIIECTBA 10 KOJUYCCTBY BEIIECTBA, 00BEMY
WJIM MacCe pearcHTOB, WU MPOAYKTOB PEaKIIHH;

®  UCNONBL3068aMb NPUOOPEMEHHbIe 3HAHUS U YMEHUS 8 NPAKMUYECKOU 0esamelbHOCMU U

NOBCEOHEBHOU HCUZHIL:

— Ji71s1 6e30macHOro o0palleHus ¢ BeIeCTBaMU U MaTeprallaMH B IIOBCEAHEBHOM KU3HU U
IPaMOTHOTO OKa3aHHUs MEePBOM MOMOIIY IIPH 0KOTaxX KUCIOTAMHU U IIEJI0YaMU;
— J71s1 OOBSICHEHUS OT/ACNBbHBIX (DAKTOB M MPUPOIHBIX SIBICHUI;

— ISl KpUTHUYECKOM OIEHKH MH(POPMAIIMU O BEIIECTBAX, UCIIOIb3YyEMbIX B OBITY.

BbIHyCKHI/IK IMOJYYHUT BOSMOKHOCTDb HAYIHUTDLCHA

L4 XapaKTCPpU30BaTb OCHOBHBLIC MCTOJAbI ITIO3HAHUA XUMHYCCKUX 00BEKTOB: Ha6JHO,Z[eHI/I€,

U3MEPEHUE, FKCIEPUMEHT, MOICIIMPOBAHHUE;
®  pa3nUYaTh XUMHUYECKHUE OOBEKTHI (B CTATUKE):

— XMMHYECKHE PJIEMEHTBI U MPOCTHIE BEIIECTBA;

— METaJIbl U HEMETAIIJIbl U XapaKTePU30BaTh OTHOCUTEIbHOCTh MPUHAIIEKHOCTH TAKUX

00BEKTOB K TOW WM HHOM TPYIIIIE;

— OpPraHUYEeCKHE U HEOPraHUYECKUE COCTUHEHUS;

— TUJIPOKCUJIBI (KUCTIOPOCOAEPKAIINE KUCIOThI, OCHOBaHMSI, aM(DOTEpHBIE THAPOKCHUIBI);

— OKCHJIBI HECOJICO0pa3yIoIIKe U coaeo0pasyroue (KUCIOTHRIE, OCHOBHBIC, aM(OTEpHBIC

);
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— BAQJICHTHOCTb U CTETIEHb OKHCIICHHUS,
— CHCTEMATUYECKUE U TPUBUATBHBIE TEPMUHBI XUMUYECKON HOMEHKIIATYPHI;
— 3HAKOBYIO CUCTEMY B XUMHH (3HAKU U (POPMYJIbL, UHAEKCHl U KO3 (HULIMEHTHI,
CTPYKTYPHBIE U MOJIEKYJISIPHBIE (POPMYJIbI, MOJIEKYJISIPHBIE U MOHHBIC YPaBHEHUS PEAKLIUH,
MOJIHBIE ¥ COKPAILIEHHBIE HOHHbIE YPABHEHHUSI PEAKIINil, TEpPMOXUMHUYECKHE YPaBHEHUS,
0003HauYeHUs CTENIEHU OKUCIICHUS U 3apsja HOHA B (pOpMYJie XUMUYECKOTO COETMHEHHUS);
®  pa3IMYaTh XUMUYECKUE OOBEKTHI (B TUHAMUKE):
— (pu3nyeckre U XMMUYECKUE CTOPOHBI MTPOLIECCOB PACTBOPEHUSI U IUCCOLUAIINY;
— OKHUCIUTENBHO-BOCCTAHOBUTEIbHBIE PEAKIIMK U PEAKIIUU 0OMEHa;
— CXEMBbI U YPaBHEHUSI XUMUYECKUX PEaKIInii;
®  COOTHOCHTE:
— DK30TEepPMUYECKHE PEAKIIMH U PEaKIIUU TOPEHNUS;
— KaTaJINTUYECKUEe U (pepMEeHTAaTUBHbBIE PEaKIIUU;
— METaJlJI, OCHOBHBIN OKCHJI, OCHOBAHHE, COJIb;
— HEeMETaJI, KUCIOTHBIN OKCHUJI, KUCJIOTA, COJIb;
— CTPOEHHE aTOMa, BUJ XUMUUECKON CBS3U, TUI KPUCTAITUNYECKON pemETKU U hU3HUECKHe
CBOICTBA BEIIECTBA;
— HaxOJIEHHE AJIEMEHTOB B IMPUPOJIC U MTPOMBIIIUICHHBIE CIIOCOOBI UX TOJYYCHHUS,
— HEOOXOAMMOCTh XUMHUYECKOTO MTPOU3BOCTBA U TPEOOBAaHUHN K OXpaHEe OKPYKAOIIEH
Cpenbl;
— HEOOXOAMMOCTh MPUMEHEHUS COBPEMEHHBIX BEIIECTB U MaTEPHAJIOB U TPEOOBaHUM K
3I0POBBECOCPEKEHUIO;

e  BBIJBUTaTh U 3KCIEPUMEHTAIIBHO IIPOBEPSATH TUITOTE3bl O XMMUYECKUX CBOWCTBAX
BEILECTB HA OCHOBE UX COCTaBa, CTPOCHUS U MPHUHAJIEKHOCTH K OIPEAEIEHHOMY KJIaccy
(rpynmne) BelecTs;

o IIPOrHO3UPOBATH CIIOCOOHOCTh BELIECTBA MPOSIBISITH OKUCIUTEIBHBIE WIN
BOCCTAaHOBUTEJIBHBIE CBOMCTBA C YUETOM CTENEHEN OKHCIIEHUS 3JIEMEHTOB, BXOJSAIIUX B €T0
COCTaB, a TAK)KE MPOJYKTOB COOTBETCTBYIOIINX OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX

peaKkiui;
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®  COCTaBJIATh YPABHEHHUS PEAKLINN C yHACTUEM TUIUYHBIX OKUCIUTEIEH
Y BOCCTAaHOBHTEJIEH Ha OCHOBE 3JIEKTPOHHOTO OallaHca;

®  OIpEIeNsATh BO3MOXKHOCTb IPOTEKAHNUSI XMMUYECKUX PEAKIIUI HA OCHOBE
ANEKTPOXUMHUYECKOTO PsAZIa HAPSHKEHUN METAIIJIOB, PsiAia JIEKTPOOTPULIATEIbHOCTH
HEMETaJIOB, TaOJIMLIbI PACTBOPUMOCTH U YUETA YCIOBHUM MPOBEACHUS PEAKIUM;

®  [POBOJUTH PACUETHI IO XUMUYECKUM (POpPMYJIaM U YPABHEHUSIM
— JIJ1s1 BbIBOJIa (DOPMYJIBI COEAMHEHUS IO MACCOBBIM JOJISIM 3JIEMEHTOB;
— JJI IPUTOTOBJIEHUS PACTBOPA C UCIIOJIB30BAHUEM KPUCTAIIIOTUIPATOB;
— JJI HAXOKAEHUS JOJIM BBIXOAA IPOIYKTA PEAKLIMHU 10 OTHOLIEHHUIO K TEOPETUYECKU
BO3MOKHOMY;
— ¢ ucnoJib3oBaHueM mnpasuia [ 'eit-JIroccaka 06 00BEMHBIX COOTHOIIICHUSX Ta30B;
— C MCIOJIb30BAHUEM MOHATUN «KMOJIb», KMMOJIbY», KYUCIO0 ABOTAIpO»;
— MO0 TEPMOXUMHUYECKUM YPABHEHUSIM PEAKIIUU;

® [POBOJAUTH XUMUUYECKHUM IKCTIEPUMEHT C HEYKOCHUTEIBHBIM COOJIIOICHUEM MPABUII

TEXHUKU O€30IaCHOCTHU:
— MO0 YCTAaHOBJIEHHUIO KAUECTBEHHOI'O U KOJIMYECTBEHHOI'O COCTAaBa COCTMHEHUS;
— MPH BBINOJIHEHUH UCCIEA0BATENBCKOIO IPOEKTa;
— B JOMAIIHUX YCJIOBUSAX;

®  HCHOJB30BATh MPUOOPETEHHBIC KIIFOUEBbIE KOMIIETCHIINH JIJIsl BHITIOJTHEHUS POCKTOB
U y4eOHO-UCCIE0BATEIBLCKIX PA0OT IO U3YYECHHUIO CBOMCTB, CIIOCOOOB MOJIYUCHUS U
pacIio3HaHUs BEILIECTB;

®  OmpenemnsATh UCTOUYHUKU XUMHUYECKOU MH(OpMAIUH, IPEICTABISATh CITUCOK
MH(POPMAILIMOHHBIX PECYPCOB, B TOM YHCJIE€ U HA UHOCTPAHHOM SI3bIKE, TOTOBUTh
MH(OPMAITMOHHBIN TTPOYKT U MIPE3ECHTOBATH €T0;

e  O0OBEKTUBHO OLEHUBATh HH(POPMAIIMIO O BEUIECTBAX M XUMUYECKHUX MpoIeccaXx,
KPUTHUECKHU OTHOCUTCS K TICEBJOHAYYHOU MH(OpMaLUY, HeT0OpPOCOBECTHOM peKIaMe B
CpeacTBax MaccoBOW MHGPOpMAIUH;

L4 CO3aaBaTb MOJACIN U CXCMbI AJIA PCIICHUA y‘-IeGHBIX H ITI03HAaBATCJIBHBIX 3ada4.
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Coaep:xanmne Kypca XUMHH
8 KITACC
I'nasa |. IlepBonavyajibHble XUuMH4Yeckne MOHATHUS (19 yacon)

Tena u BemectBa. CBOICTBa BELIECTB. DTAJIOHHbIE (PU3MUECKHME CBOMCTBA BEIIECTB.
Marepuasibl U MarepuaioBereHue. Poilb XMMHUM B KU3HM COBPEMEHHOIO OOULIECTBA.
OTtHomieHue 0011IecTBa K XUMUK: XeMOPuiIus u xeMohoousi.

Metoasl uzyuenus xumuu. HaGmogenue. DkcnepumeHT MonenupoBanue. Mojaenu
MaTepuaabHbIE U 3HAKOBHIE UM CUMBOJIbHBIE.

lNazer. XKuakoctu. TBEpawie BemiecTBa. B3auMHbIe TEpexojbl MEXAY arperaTHbIMU
COCTOSIHUSIMM BEIIIECTBA: BO3rOHKA (CcyOimmaiusi) W jAecyOnumariusi, KOHJEHCAIUs |
UCTapeHue, KpUCTALTU3aIUs U IJIaBJICHUE.

dusnueckue sBiaeHUs. UUCThIE BeliecTBa M cMeCU. [ OMOTeHHbIE W TEeTEpPOreHHBIE
cmecu. Cmecu TrazooOpaszHbie, kujakue U TBEPABIE. CrocoObl pa3AeieHusl CMecei:
NEPEroHKa, WIM JUCTWULIIUSA, OTCTauBaHWe, (DWIBTPOBAHHWE, KPHUCTALIM3AIUS WU
BbIMapuBaHue. Xpomartorpadus. [IpumeHenue 3Tux crnocoOoB B J1a0OpaTOPHON MPAKTHUKE,
Ha TIPOU3BOJICTBE U B OBITY.

XHWMHUYECKHUE DJIEMEHThL. ATOMBI M MOJEKYHbl. IIpocTble W CIOKHBIE BEIIECTBA.
Annotponusa Ha mnpumepe kuciaopona. OCHOBHBIE TOJIOKEHHS aTOMHO-MOJIEKYJISIPHOTO
yuenusi. Monsl. BeniectBa MOJIEKYJIIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHHS.

3Haku (CUMBOJIBI) XMMHUYECKUX 3JeMeHTOB. MHQopmarus, KOTOpYH HECYT 3HAaKH
XUMUYECKUX 3JIEMEHTOB. ODTHUMOJIOTHSl HA3BAHUI HEKOTOPBIX XHMHUYECKHX 3JIEMEHTOB.
[lepuonnueckas tabnuma xuMmudeckux saeMeHToB Jl. Y. MenneneeBa: KOPOTKOTEPUOTHBIH
U JJIMHHONEPUOAHBIA BapuaHThl. [lepuonsl u rpynnel. ['maBHas U moOo4Hasi MOATPYIIIHI,
niu A- u b-rpynnsl. OTHOCHUTENIbHAST aTOMHAs Macca.

Xumunueckue hopmynsl. UHaekcs u k03¢ pummentsl. OTHOCUTETBHAS MOJICKYJISIpHAs
Macca. MaccoBas 10151 XUMHYECKOro 3JieMeHTa B coequHeHuu. MHdopmanus, KOTOpylo
HECYT XUMUYECKUEe (HOPMYIIBI.

BanentHocts. CtpykrypHBIE (DOopMynbl. XUMHYECKHE 3JIEMEHTBI C IMOCTOSHHOW U
MEPEMEHHON BaJICHTHOCTHIO. BBIBOJ (hOopMyJibl coeIMHEHUs 10 BajleHTHOCTH. OnpeienieHue

BAJICHTHOCTU XUMHUYECKOro 3jeMeHTa 1o (opmyne BemiectBa. CocTaBieHUE Ha3BaHUU
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COCIMHEHUN, COCTOAIIMX H3 JBYX XHMHYECKHX DJIEMEHTOB, II0 BAJEHTHOCTU. 3aKOH
IIOCTOSIHCTBA COCTaBa BELLECTB.

Xumuueckue peakuuu. PeareHTbl M mpoaykTel peakuuy. lIpu3HaKM XUMHYECKHUX
peakiui. YcioBus UX MPOTEKAaHMs U IpeKpaleHus. Peakiium ropeaus. OK30TEpMUUECKHAE U
OHJIOTEPMHUUECKHUE PEAKIIUU.

3aKOH COXpaHEHMs MacChl BeEIIECTB. XHUMHYecKne YypaBHeHHs. (CocraBieHue
XUMHYECKUX ypaBHEeHUN. NH(popmalus, KOTOPYIO HECET XUMHUECKOE YpaBHEHHUE.

Knaccudukanus XuMuuecKiX peakiuidi o COCTaBy U YHCIy pEareHTOB U MPOIYKTOB.
Tunsl XuMHUYECKUX peakuuil. Peakuuu coenvHeHHUs, pas3lioKeHHs, 3aMelleHus U oOMeHa.

Karanuzaropsl 1 katanus.

I'nasa |l. BaxkHeiinue npeacTaBUTe 1M HEOPraHMYECKUX BelECTB.
KoanuyecTBeHHBIE OTHOIIEHUSI B XUMHUH (18 yacoB)

CocraB Bo3nyxa. [Tonsite 00 00bEMHOI J1071€ ((P) KOMIIOHEHTA IPUPOIHOMN ra30BON
cMecu — Boznyxa. Pacuér o0bémMa KOMITIOHEHTA Ta30BOM CMeCH T0 ero 00bEMHOM 1071 U
HA00OPOT.

Kucnopoz. O3omn. [lonyuenue kucnopoga. Codupanue u pacno3HaBaHUE KUCIOPOa.
XHUMUYECKHE CBOMCTBA KUCIOPO/IA: B3aUMOICMCTBUE C METAIUIAMU, HEMETAJIIAMH U
CJI0KHBIMU BelecTBaMHu. [Ipumenenue kucinopoaa. KpyroBopot kucioposia B Ipupoe.

Oxcunpl. ObpazoBanue Ha3BaHUN OKCUIOB MO UxX Gpopmynam. CoctaBienue Gpopmyi
OKCHJIOB IO UX Ha3BaHUsAM. [IpencraBuTenu OKCHIOB: BOJIA U YIVIEKUCIIBIN Ta3, HEralméHas
W3BECTbh.

Bopopon B npupoae. PU3nuecKkue 1 XUMUUYECKHE CBOMCTBA BOJOPOJA, €r0 MOJTYYECHHUE
Y IPUMEHECHHUE.

Kucnotsl, ux coctaB n ux kinaccudukanus. Manukatopsr. Tabnuma pacTBOpUMOCTH.
CepHast u coJisiHasi KUCJIOTHI, UX CBOMCTBA U MPUMEHEHHUE.

Conu, ux coctaB U Ha3BaHus. PactBopumocTh cosieid B Boje. [IpeacraBurenu comei:
XJIOpH]T HATpHs, KapOoHaT HaTpus, GocdaT KambIms.

[TocTtosinnas ABoraapo. KonundectBo BemectBa. Monbs. Monsipnas macca. Kparaeie
€VMHHIBl U3MEPEHUS KOJIMYECTBA BENIECTBA — MUJUIMMOJb U KHJIOMOJIb, MAJJIUMOJIAPHAS U

KHWJIOMOJIsIpHAsl MacChl BEIIICCTBA.
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Pacuérel ¢ NCMONB30BAHUEM MTOHATHMN «KOJIMYECTBO BELIECTBA», «MOJIAPHASI Maccay,
«IOCTOSIHHAsT ABOTagpo».

3akoH ABoraapo. MonsipHbiii 00bEM ra3000pa3Hbix BemiecTB. OTHOCUTEIbHAS
IJIOTHOCTB I'a3a o APyromy rasy.

KpatHbie enuHuLbl HM3MEpPEHHs] — MWUIMMOJISAPHBIA M KWJIOMOJISPHBIM 00bEMbI
ra3000pa3HbIX BEIIECTB.

Pacuérel ¢ mMcnonp30BaHMEM MOHATHM «KOJUYECTBO BELIECTBA», «MOJIIPHAs Maccay,
«MOJISIPHBIA 00BEM Ta30B», «4UCIO ABOTaIpO».

I'unpocdepa. KpyrosopoT Boabl B mpupoje. Puznyueckue U XUMHUYECKHE CBOMCTBa
BOJbI: B3aMMOJIEVICTBHE C OKCUAAMU.

OcHoBaHMs, UX cocTaB. PacTBOpMMOCTH OCHOBaHUW B BoJe. M3MeHeHue okpacku
MHIMKATOPOB B LIEJIOYHOU cpene. IIpencraBurenu mienoyen: ruApoOKCUIbl HATPHs, Kalus U
KaJIbLIUSL.

PactBopurens u pactBopéHHOEe BeulectBo. PactBopbl. PactBopenme. I['muapartsl.
MaccoBast 101 pacTBOPEHHOIO BellecTBa. Pacu€rel, CBA3aHHBIE C UCIOJB30BAHUEM

ITOHATHA «MaCCOBas A0JI paCTBopéHHOFO BCHICCTBA».

I'naBa I1l. OcHOBHBIE KJIaCCHI HEOPTAHUYECKHUX cOoeuHeHu# (13 yacoB)

O6o006menne cBeqeHU 00 OKCHIaX, MX KilacCH(UKalMK, Ha3BaHUSAX M CBONCTBAX.
Crioco0bI OTyYeHHUST OKCHJIOB

OcHoBanms, wuX Kilaccudukamus, Ha3BaHUS M CBOWCTBA. BzammopeicTtBue ¢
KUCJIOTAMHU, KACJIOTHBIMU OKCHUJIAMU M COJIIMH. Pa3inoxkeHue HEpacTBOPUMBIX OCHOBAHMM.
Cnioco0bI TOTyYeHUST OCHOBAHHIA.

Kucnotel, ux knaccudukanus u Ha3BaHusa. OOmMe XMMHUYECKHE CBOMCTBA KHUCIIOT.
B3anmojelicTBue KUCIOT ¢ METaUIaMU. DJNEKTPOXUMHUYECKUN PsJl HAIPSKEHUH METaJlIOB.
B3aumonenicTBHE KUCIOT C OKCHUJIAMHA METAJIOB. B3anMOeMCTBUE KUCIOT ¢ OCHOBAaHHUSIMHU
— peakuuss HeWTpaiu3zauuu. BiammojaeiictBue KuciIoT ¢ coiamu.  [lomyuyenue
OCCKHCIIOPOIHBIX M KHCIIOPOICOASPIKAIIMX KHUCTIOT.

Comu, ux kiaccuukamus W CBOHCTBa. B3ammopelcTBHE coJiell ¢ MeTalljlaMH,

0COOEHHOCTHU 3TUX peakinil. B3anmoaeicTBue cojei ¢ CosIMu.
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I'eHeTuueckue pAabl METalllla U HEMCTAJIJIA. I'eneTnueckas CBS3b MCXKIY KiIacCaMHU

HCOPraHNM4YCCKHX BCIICCTB.

I'nasa V. Ilepuoanyeckuii 3aKOH U MePUOJUYECKAA CUCTEMA XUMMHUYECKUX
ajemeHToB /.. MenaeseeBa. Ctpoenue aroma (9 4acon)

EcTecTBEeHHBIE CeMEWCTBA XMMHUYECKHUX 3JIEMEHTOB: IICIOYHBIC M IICIOYHO3EMEIbLHBIC
METaJllbl, TaJOreHbl, WHEpTHbIE (OjaropojHeie) raszpl. AM@oTepHOCTb. AMQOTEpHBIE
OKCHU/JIbI ¥ TUAPOKCH IbI. KOMIIEKCHBIE COJIH.

Otkpeitne [[. WM. MeHaeneeBbIM MNEPUOAMYECKOTO 3aKOHA W CO3JaHHE UM
NEePUOINUECKON CUCTEMBI XUMUYECKUX DJIEMEHTOB.

ATOMBI KaK (popMa CyIIECTBOBAHUS XMMHUYECKUX 3JIeMEHTOB. OCHOBHBIE CBEJICHHS O
CTPOCHHMHM aTOMOB. JloKazaTeabCTBa CJIOKHOCTU CcTpoeHus aTtomoB. OmbiTel Pezepdopna.
[InaneTapHas MoAeIb CTPOEHUS aTOMA.

CoctaB aTOMHBIX sJep: MPOTOHBI, HEUTpPOHBI. OTHOCUTEIbHAS AaTOMHAs Macca.
B3anmoCBs3b TOHATUI «ITPOTOH», KHEUTPOH», KOTHOCUTEIbHAS AaTOMHAs Maccay.

Muxkpomup. OnekTpoHbl. CTpOoeHHUE BJIEKTPOHHBIX YPOBHEM aTOMOB XHMHUYECKHX
aneMeHToB 1—20. [ToHsITHE O 3aBEPIIEHHOM AJIEKTPOHHOM YPOBHE.

N3oTonbl. @uznueckuid cMbIca cuMBOJIUKU Tlepuoanueckoit cuctembl. CoBpeMeHHas
dbopMyITHpOBKa NMEPUOJAMYECCKOTO 3aKOHA. VI3MEHEHHS CBOWMCTB 3JIEMEHTOB B INEpPHOAAX U
rpymmax Kak QyHKIMS CTPOSHHUS SJIEKTPOHHBIX 000JI0YEK aTOMOB.

XapakTepucTuka dJEMEHTa-MeTa/la U JJIEMEHTAa-HEMETalla M0 HMX TMOJIOKEHHUIO B

MEPUOANYECKON CUCTEME XUMHUYECKUX diieMeHTOB [. 1. Menneneena.

I'naBa V. Xumnueckasi cBsizb. OKHCJIUTEJIbHO-BOCCTAHOBUTEIbHbIE PEeaKIIUU
(9 yacoB)
HNonnas xumudeckas cBsi3b. MOHBI, 00pa3oBaHHBIE aTOMaMH METANIOB U HEMETAJLIOB.
CxeMbl 00pa30BaHMsI MOHHOM CBSI3U JJIT OMHAPHBIX coeaMHeHNN. IOHHBIC KPUCTAINTMYECKHC
peméTkn W (PU3MYECKHE CBOMCTBAa BEIIECTB C OJTUM THUNOM peméTok. I[loHsTHe O

bopMyITBpHON €IMHUIIEC BEIESCTBRA.
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KoBaneHnTHass xumudeckasi CBsI3b. DJIEKTPOHHBIE U CTPYKTYpHbIE (opmyibl. [loHsTHE
o BasieHTHOCTH. KoBasieHTHast HenossipHas cBsA3b. CxeMbl 00pa30BaHUsl KOBAJIEHTHOM CBS3H
IUIsl OMHApHBIX COeOUWHEHUN. MONeKyJIsIpHble U aTOMHbIE KPUCTANIMYECKUE PEIIETKH U
CBOMCTBA BELIECTB C TUM TUIIOM PELIETOK.

ONEeKTpOOTPULATENIBHOCTE. P anexTpooTpunarensHocTd. KoBaneHTHas nosspHas
xumu4deckasi cBsi3b. Jlumonb. Cxembl 00pa30BaHHUs KOBAJEHTHON NOJSPHOM CBSA3M I
OMHApHBIX coequHEeHUH. MolleKyIsipHbIe U ATOMHbIE KPUCTAINIMYECKHE PEIIETKA U CBOMCTBA
BEILIECTB C OTUM TUIIOM PELIETOK.

Meraumnueckass XMMUYECKas CBs3b M MeETaJUIMYecKas KpUCTaJUIMYecKas peleTka.
CBoliCTBa BELIECTB C ITUM TUIIOM pelIETOK. EquHas npuposa XUMHUYECKUX CBS3EH.

Crenenp okucneHus. CpaBHEHUME CTENEHHM OKHUCIEHMS W BaJeHTHOCTH. [IpaBuia
pacuéra creneHel OKuciaeHus o popmMyliaM XUMUYECKUX COEIMHEHUN.

OKHMCIUTENBHO-BOCCTAHOBUTENbHBIE peaklnu. OlpeneneHne CTENEeHEW OKHCICHUS
JUI 3JIEMEHTOB, OOpa3yIOLIMX BEIIECTBA pa3HbIX KiaccoB. Peakuuum MOHHOro oOMeHa M
OKHUCJIMUTEIIBHO-BOCCTAHOBUTEINIbHBIE peakiuu. OKUCIUTENb U BOCCTAHOBUTEIb, OKUCICHHE U
BOCCTaHOBJICHHE. (COCTaBIIEHHE YPABHEHUN OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUil

MCTOIOM 3JICKTPOHHOTO OanaHca.

TEMATHYECKOE IINTAHUPOBAHHUE

N3 Hux
Ne Bcero
i HaunmenoBanue pa3nenos HACOB [IpakTnueckue KoHTposibHbIE
paboThHI paboThI
Nel. Ilpuemsl oOparieHus ¢
1a060paTOPHBIM 000PYIOBAHUEM.
1 I'naBa I. IlepBoHauanbHBIE 19 TexHnuka 6€30MaCHOCTH B KaOMHETE Kp/p Nel
XUMHYECKUE TTOHSITHS XUMHH
No2. Oumncrka 3arpsi3HeHHON
MOBapEHHO coH
Ne3. Tlonyuenue, coOupanue u
I'naBa Il. Baxxneiimue pacno3HaBaHHUE KUCIOpOaa
MIpeICTaBUTENN Ne4. Tlonyuenue, cobupanue u
2. | HEOPraHWYECKUX BEIIECTB. 18 pacro3HaBaHKe BOAOPOJIa Kp/p Ne2
KonundecTBeHHBIE OTHOIICHHUS Ne5. [IpuroToBneHue pacTBopa c
B XUMUU 3aJlaHHOM MacCOBOM J0JIeH
pPacTBOPEHHOTO BEIECTBA
3 I'masa Ill. OcHOBHBIE KJTacCHI 13 No 6. Pemienne Kp/p Ne3
HEOPraHNYECKUX COCTMHEHHIMA SKCIIEPUMEHTANTBHBIX 3a71a4
4 I'masa IV. Tlepuonnyeckuit 9 i Kplp Ned
3aKOH U IEPUOUYECKas
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CUCTEMA XUMHNYCCKUX
anemeHTOB .. Meneneena.
Crtpoenue aToma

I'maBa V. Xumuueckast CBA3b.

5. | OkucauTenpHo- 9 - -
BOCCTAHOBHUTCIILHBIC peaKLII/II/I
Hroro 68 6 4

9 KIIACC
I'naa |. O6001eHue 3HaHu# Mo Kypcy 8 kiacca. XumMmnueckne peakuuu
(6 yacoB)
bunapusie coequnenusi. Okcuibl cojeoOpasyrolue U Hecosieo0pasyrolue.
I'uapokcuasl: ocHOBaHUS, aM(OTepHBIE THAPOKCUIBI, KHCIOPOCOASPKAIITNE KUCIIOTHI.
Cpennue, KUCIbIE, OCHOBHBIE M KOMIUIEKCHBIE COJIH.

O060011eHNE CBEICHUI 0 XUMUYECKHUX peakiusax. Kinaccudukarums XuMuuecKux
peakIuii o pa3IMYHBIM MPU3HAKAM: COCTABY U YHCITY PEarupyromnmx u 00pa3yonmxcs
BEIIECTB, TEIIOBOMY 3(ppeKTy, 00paTUMOCTH, U3MEHEHHUIO CTEIIEHEN OKUCIIEHUS SJIEMEHTOB,
00pa3yIoluX pearupyrolre BelecTBa, arperaTHOMY COCTOSHUIO PEarupyrolnX BelecTs,
UCITOJIb30BAHUIO KaTalu3aTopa.

[ToHsiTHE O CKOPOCTH XUMHUYECKON peakunu. @aKToOphl, BIUSIONIME HA CKOPOCTh
XUMHUYECKUX pEaKUii: MPUpOAa pearupyrollnX BEIIeCTB, UX KOHLIEHTPALMs, TEMIIEpaTypa,
IUIOILAIb COTPUKOCHOBEHUS, HaIM4Yue Katanu3aropa. Karanus.

Crenensb okucnenusi. CpaBHEHUE CTENIEHU OKUCIIEHUS U BaJIeHTHOCTH. [IpaBuna
pacuéra creneHel OKMCIeHHs o popMyliaM XUMUYIECKUX COCTMHEHUN.

OKHUCIUTENBHO-BOCCTAHOBUTEIbHBIE peakiuu. OnpeieieHue CTeneHed OKUCIECHUS
JUTSL DJIEMEHTOB, 00Pa3yIOIIMX BEIIECTBA Pa3HBIX KiIaccoB. Peakiuu moHHOTO 0OMeHa U
OKHCIUTEIbHO-BOCCTAHOBUTENbHBIE peakiuu. OKUCIUTENb U BOCCTAHOBUTEIb, OKUCIIEHUE U
BoccTaHoBliieHHe. COCTaBlIEHHE YPABHEHUN OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHI

MCTOAOM JJICKTPOHHOI'O Oajanca.

I'naBa Il. Xumuueckue peakuuu B pactBopax (11 gacon)
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[TonsiTe 00 ANEKTPOIUTHUECKON TUCCONUALIMU. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
MexaHn3M AUCCOMALAN SJIEKTPOIUTOB C PA3JIMYHBIM XapakTepoM cBs3u. CTeneHb
ANEKTPOIUTHYECKON nucconuanuu. CUIbHBIE U ClIa0ble 3JIEKTPOJIUTHI.

OCHOBHBIE MOJIOKEHUS TEOPUH IEKTPOIUTUYECKON Arccounannu. Knaccudukanus
HMOHOB U UX CBOMCTBA. KHCIOTHI, OCHOBAHMS U COJIM KaK JIEKTPOJIUThI. X knaccudukamms
U JUCCOLMALINS.

OO61Iue XMMUYECKHe CBOMCTBA KUCTIOT: U3MEHEHNE OKPACKU UHIUKATOPOB,
B3aUMOJEHCTBHE C METAJUIAMH, OKCUJAMH U TUAPOKCUIAMH METAIUIOB U COJSIMH.
MouekynsipHble U HOHHBIE (ITOJIHBIE M COKPAILIEHHBIE) YPaBHEHUS peakuid. X UMUYECKHUM
CMBICJT COKPAIIEHHBIX YPABHEHUMN. Y CIIOBUS NPOTEKAHUS PEAKIIUN MEXKY JIEKTPOIUTAMU
110 KOHIA. Ps/1 akTUBHOCTH METAJLIOB.

OO61mKe XuMUYecKrue CBOMCTBA IIEN0Yeil: B3aUMOJIEHCTBUE C KUCIOTAMH, OKCHIAMHU
HEMETAaJIOB, cofisiMu. OOIIMe XUMUYECKHUE CBOWCTBA HEPACTBOPUMBIX OCHOBAHMIA:
B3aUMOJIEHCTBHE C KUCIOTaMU, PA3JIOKEHUE NP HarPEBAHHH.

OO61mre XMMUYeCKrUe CBOMCTBA CPEAHUX COJICH: B3aUMOJIEHCTBUE C KHCIIOTaMH,
IEJI0YaMU, COJISIMU U MeTajulaMu. B3aumMoaencTBrue KUCIbIX COJIEN CO IIETI0YaAMMU.

IM'uaponus kak 0OMEHHOE B3aUMOJICUCTBUE COJIel ¢ BOAOU. [ Maposn3 coii CUIIBHOTO
OCHOBaHHUS U cN1aboi KMCIOThL. ['uaponn3 conu c1aboro OCHOBaHUS M CHIIBHON KHUCTIOTHI.
Bonopoansiit nokasarens (pH).

CgolicTBa KMCJIOT, OCHOBaHUM, OKCUJOB U COJIEH B CBETE TCOPUH IJIEKTPOTUTHIECKOU

AJUucconuanuyn nu HpCI[CTaBJICHI/Iﬁ 00 OKHCIIUTENHLHO-BOCCTAHOBUTEIBHBIX PCaKIHAX.

I'nasa |11. Hemetanabl u ux coennHenus (27 daca)

CtpoeHne aTOMOB HEMETAJVIOB M UX IMOJOXKEHHUE B MEPUOIUIECKON cucTeMe. Psn
BJIEKTPOOTPHULIATEIBHOCTH. KpUCTaINIMYEeCKHUE PEIIETKA HEMETAJIJIOB — MPOCTHIX BENIECTB.
®dusnueckue cBocTBa HeMeTaw10B. OOIIe XUMUYECKHE CBOMCTBA HEMETAJIJIOB:
OKHCJIMTEIIBLHBIC 1 BOCCTAHOBUTEIILHEIE.

["amoreHsl, cTpoeHHE UX ATOMOB U MOJIEKYJ. DU3NYECKHE U XUMUYECKHUE CBOMCTBA
rajJjoreHoB. 3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB raJIOTCHOB B 3aBUCUMOCTH OT UX
MOJIOKECHUA B MMEPUOANYECKON cucTeMe. HaxokieHne rajJoreHoB B MPUPOJIE U UX

IIOJIYUCHUC. buonoruyeckoe 3HaUuCHUE U INPUMCHCHHNC I'aJIOT'CHOB.
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I"anoreHoBOAOPOABI U COOTBETCTBYIOLINE UM KHCIIOTHI: IUNIABUKOBAs, COJISIHAS,
OpoMOBOIOpOHAS, M010BOAOpOIHAA. ["anorennipl. KauecTBEHHBIE peaKklMKM HA rajlOreHu I -
noHbl. [IpuMeneHne coeIMHEHN TAIOT€HOB.

O61mas xapakrepucTrka 31eMeHToB VIA-rpynmel. Cepa B IpUpoie U €€ MoTydeHHe.
AnnoTpornHbeie MOIU(PUKALKU CEPbl U UX CBOMCTBA. XMMUYECKUE CBOMCTBA CEphl U €€
IpUMEHEHHE.

CepoBo10pO: CTPOEHUE MOJIEKYJIbI, PU3NYECKUE U XUMUYECKUE CBOIMCTBA,
nojiyaenue u 3Hauenue. CepoBopopoHas kucnora. CynbQuabl U UX 3HaUCHHE.
JIromuHOGOPHI.

Oxcun cepri(IV), cepuucras kucnota, cyiabdursl. KauecTBeHHas peakuus Ha
CyJIb(UT-NOH.

Oxkcup cepsi(VI), cepras kuciora, cynbdatsl. Kpucramioruaparsl.

CepHas KHCIIOTa KaK CUIIBbHBIN 35ekTposiuT. CBoiicTBa pa30aBiieHHON CEPHON KUCIOTHI
KaK TUIIMYHOMN KUCJIOTHI: B3aUMOJIEUCTBHE C METAJJIaMH, OCHOBHBIMU U aM(OTEpHBIMU
OKCHUJaMH, OCHOBaHUSAMH U aM(POTEPHBIMH THIPOKCUIAMHU, colsiMU. KauecTBeHHas peakius
Ha cyJb(aT-uoH.

OO61mast XxapakTepuCTHKA JIeMEHTOB V A-rpynnbl. A30T, CTpOEHHE €ro aToMa
U MOJIEKYJIbl. PU3NYECKHE U XUMUYECKHE CBOICTBA U MMPUMEHEHUE a30Ta. A30T B PUPOAE U
ero Ouosoruyeckasi poJib.

AMMUak, CTpoeHUE MOJIEKYJIbI U (PU3UYECKHEe CBOMCTBA. AMMUayHas BOJa,
HAIIATBIPHBIN CIUPT, TUAPAT aMMHUaKa. JIOHOPHO-aKIIENTOPHBIN MEeXaHW3M 00pa30BaHUS
CBS3U B KATUOHE aMMOHMsI. BoccTaHoBHUTENIbHBIE CBOMCTBA aMMuaka. CoJll aMMOHUS U UX
npuMeHenne. KauecTBeHHas peakiusi Ha KAaTHOH aMMOHHUS.

Oxcupl a30Ta: HEC0JIe00pa3yIoIINe U KUCIOTHBIE. A30THCTAast KUCIIOTa U HUTPUTHI.
A30THas KHCIIOTa, €€ MoJdy4yeHue u cBoiictea. Hurparsl.

docdop, ctpoenune atoma u ayutorponus. Pochuasr. Pochun. Oxcun hochopa(V) u
docdopuas (oprodochopnas) kuciora. Dochatsl.

OO6mast xapakTepuCcTHKA 2IeMEHTOB [V A-rpymiibl: 0cOOEHHOCTH CTPOCHHS AaTOMOB,
IIPOCTBIX BEIIECTB U COCAMHEHUI B 3aBUCUMOCTH OT II0JI0KEHUS 3JIEMEHTOB B

MEPUOANYECKON cucTeMe. Yriaepo. AJUIOTPOIHbIE MOAU(DUKALINN: aiMa3, rpadur.
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AMOpdHBI yriiepo: caxa, akTUBUPOBAaHHbBIN yroiib. AfncopOuusi. XMMHUYECKHUE CBOKWCTBA
yraepoaa. Kokcoxumuueckoe mpou3BOJACTBO U €ro npoAyKius. Kapounasl.

Oxkcup yrnepona(Il): ctpoenue Monekymbl, mojiydeHue u cBorictBa. Okcua
yraepona(IV): ctpoenue Mosnekynbl, HOJy4eHUE U CBOMCTBA. YTobHAs Kuciora. Conu
YrOJIbHOW KUCIJIOTHI: KapOOHAThI U THAPOKapOOHaThl. TexHuueckas U nmuuieBas coja.

Opranuueckast XuMusi. Y TJIEBOJLOPO/IBI.

MeraHn, 3TaH U MPOMAaH Kak MpeaesibHble (HACBIIEHHbIE) YIIeBOI0PObl. DTHIIEH U
allETHIICH KaK HempeaeNbHbIe (HEHACHIIIEHHBIE) YTiaeBoA0poibl. CTPYKTYpHBIE POPMYIIBI
BelEeCTB. ['opeHune yriaesoaopoaoB. Peakuny 1eruapupoBaHus MpeaeabHbIX
yIJII€BOAOPOIOB.

CrnupThl. DTUIIOBBII COUPT, €ro MOJyYeHHEe, MPUMEHEHHE U (PU3NO0JIOrHYecKoe JeHCTBUE.
TpéxaToOMHBIN CIIUPT TIUIEPUH. YKCYCHAsl KUCIIOTA KaK MPEICTAaBUTEIb KApOOHOBBIX
KHCJIOT.

Kpewmnuii: ctpoenue aroma u HaxoxaeHue B npupoae. Cunuuuabl U cuinad. CBoiicTBa
kpemHus. Oxkeun kpeMHusI(IV). Kpemuuesas kucnora u €€ comnu.

IIpousBoxacTBO cTekia U neMeHTa. IIpoayKiys CHIMKaTHON IPOMBIIUIEHHOCTH:
OINITUYECKOE BOJIOKHO, KepaMuKa, hapdop, pasHc. Onrtuyeckoe BOJIOKHO.

Hemetannsl B npupoae. @pakunoHHas neperoHka »HJIKOro Bo3ayxa Kak crocoo
HOJy4YEHHs KUCIIOpoAa, a30Ta 1 aproHa. [lonydyenue ¢pocdopa, kpeMHuUs, XjIopa, Hoja.
DIIEKTPOJIN3 PACTBOPOB.

ITosryyeHune cepHOM KUCIOTHI: ChIPbE, XMMU3M, TEXHOJIOTUYECKAsI CXEMA, METO/L
KUISLIETO CJIOsI, MPUHIUIBI TEINI000MEeHa, MPOTUBOTOKA U MUPKYIAUU. OneyM.

HpOI/IBBOI[CTBO aMMUaKa. CI)IpI)é, XHUMH3M, TCXHOJIOIHNYCCKasa CXEMa.

I'naBa V. MeTauaibl 1 ux coeqnnenus (19 vacon)

[TonoxeHne MeTamIoB B NIEPUOANYECKON CUCTEME XUMUYECKUX deMeHTOB /1. 1.
MenpeneeBa, CTpOEHME aTOMOB U KPUCTAJIJIOB METAJUIOB. MeTaiminueckasi CBsi3b U
METAJUIMYECKAs] KpUCTa/IM4YecKas pemerka. Ouzndeckre CBOMCTBA METAUIOB: JIEKTPO- U
TEIJIONPOBOIHOCTb, OTpaXKarollasi CIOCOOHOCTh, MIACTUYHOCTh. YEPHBIE U LIBETHBIC

MCTaJlJIBbI.
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MeTtanibl Kak BOCCTAHOBUTENU. DIEKTPOXUMHUUECKUN PsiJl HAPSHKCHUH.
B3aumosneiicTBie METAIIJIOB C HEMETAJJIAMHU, OKCUAAMU, KUCIOTaMHU, COJISIMHU.
AJTOMUHOTEPMUSL.

O6mas xapaktepuctuka 35eMeHToB | A-rpynmbl. OKCUBI M THAPOKCHUIBI IIETOYHBIX
METAJIJIOB, UX TIOJIYYEHHUE, CBOMCTBA, IPUMEHEHUE. BaxKHENIIINE COU LIETOYHBIX METAJUIOB,
WX 3HaYCHHE B IPUPOJIE U KU3HU YEIIOBEKA.

O61mas xapakrepucTika 31eMeHTOB || A-rpynmnbl. OKCUABI U TUAPOKCUIBI
IEJIOYHO3EMEJIbHBIX METAJIJIOB, UX MOJyYeHUE, CBOMCTBA U MpuMeHeHre. Baxkuelue comu
IEJIOYHO3EMEJIbHBIX METAJIJIOB, X 3HAUCHHE B IPUPO/IE U KU3HU vesioBeka. KapOoHathl u
rUAPOKapOOHATHI KaJIbIIHS.

Bpemennas u nocrosiHHast )KECTKOCTh BOJIbl. CTIOCOOBI yCTpaHEHHSI BPEMEHHOM
xéctkocT. CriocoObl YCTpaHEHUS MOCTOSTHHOM JKECTKOCTH.

CoenuHeHHS aTIOMUHUS B IPUpoie. XUMUYECKHE CBOMCTBA ailfoMuHUsI. OCOOCHHOCTH
OKCH/JIa U TUIPOKCHUA ATIOMUHUS KaK aM(POTEpHBIX coeMHeHn. BaxHelue conu
ATFIOMUHHUS (XJIOPUJ, CYIb(ar).

OcobenHocTu cTpoeHus: aToMa xenesa. XKeneszo B mpupojae. Baxkueiiiue pyasl sxemnesa.
[Tomyuenue uyryna u cranu. Oxcuabl 1 ruapokcuas xkenaeza(ll) u (I111). Conm xeneza(ll) u
(IIT). OGHapy>keHre KaTHOHOB XkeJe3a B pacTBOpe. 3HaAUCHHE COSTMHEHMI JKese3a.

Koppo3us razoBas (xumudeckasi) ¥ 3JIEKTPOXUMHUYECKas. 3aluTa METAJJIOB OT
Koppo3uu. Merauisl B ipupoae. [lonstue o Metamunypruu. YUépHas u iBeTHasi METaJUTyprHsl.
[Tupomeramnyprus, rTHAPOMETAILTYPIHUs, JIEKTPpOMETAILTYpTusi. JJoMEeHHBIN mpo1ecc.

[lepepaboTka 4yryHa B cTalb. DIEKTPOJIU3 PACILIIABOB.

I'maBa V. Xumus u okpy:kaonias cpeaa (2 yaca)

Crpoenue 3eMiu: 1po, MaHTHUs, 3eMHasl Kopa, Turtocdepa, ruapocdepa, armocdepa.
Xumunueckuid coctaB 3emud. ['opHbie mopoasl. Munepansl. Pynbl. OcanoyHbie ropHbIe
nopoasl. [losie3Hble nckomaemele.

HcTOYHUKN XUMHYECKOTO 3arps3HEHUST OKpYXKaromel cpeabl. [ modanbHbIe
AKOJIOTUYECKHUE MPOOJIeMbl YEIOBEUYECTBA: HAPYIIEHHE OUOT€OXUMHYECKUX KPYTOBOPOTOB

XUMHUYCCKUX JJICMCHTOB, IIOTCINNICHHUC KIIMMATa, KUCJIOTHBIC JOXKIN U IP. O30HOBEIC AbIPHL.
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MexayHapoJHOE€ COTPYIHUYECTBO B OOJACTH OXPAHBI OKPY’KAIOLIEH CpPeibl OT XUMUYECKOTO

3arpsi3HEHU. «3€IEHAsT XUMHUS».

I'naBa VI. O6001mieHne 3HaHMii M0 XMMHUM 32 KYPC OCHOBHOI IIKOJbI (3 yaca)

CTpOGHI/Ie aToMa B COOTBETCTBHHU C ITOJIOKCHUEM XUMHYCCKOI'O DJIEMCHTA

B HGpHOI[H‘IGCKOfI CHCTCMC. CTpOGHI/Ie BCHICCTBA: XUMHNYCCKas CBA3b U KPUCTAJIIMYCCKAA

peméTka. 3aBUCUMOCTh CBOMCTB 00pa30BaHHBIX 2JIEMEHTAMU MIPOCTHIX BEIIECTB (METAJIOB,

HEMCTAJIJIOB, 6J'IaI‘OpOI[HBIX ra3013) OT IMOJIOKCHMU 3JICMCHTOB B HCpHOI[H‘ICCKOﬁ CUCTCMC.

Tunonorus HCOPTaHUYCCKHUX BCUICCTB, PA3ACJICHUC UX HA KJIACChI U T'PYIIIILI.

IIpencrasurenu.

HpI/I?)HaKI/I 1 YCJIOBHUA NPOTCKAHUA XUMHUYCCKUX peaKIlPIﬁ. Tumnojgoruss XuMUYECKUX

peakIuii o pa3IMYHbIM Npu3HakaM. Peakiiuu nonHoro ooMena. OKUCIUTELHO-

BOCCTAHOBHUTCIIBHBIC PCAKITUU.

XUMHYECKHE CBOMCTBA IMPOCTHIX BCUICCTB. XapaKTepHHe XUMHYECKHE CBONCTBA

coneo6pa3y}011mx OKCHIO0B, THAPOKCHUIAOB (OCHOBaHHﬁ, KHCJIOPOACOACPKAIIINX KHUCIIOT U

aM(OTEPHBIX TUIPOKCHUJIOB), COJICH.

TEMATHYECKOE IINTAHUPOBAHHUE

Ne HaumeHoBaHue pa3/ieioB Bcero N3 unx
n/n 4acoB IIpakTH4eckue KonTpoJbHbie
padoThI padoThI
1. | Tema 1. O0mas 10 Kp/p Nel
XapaKTePUCTUKA XUMUYECKHIX
AJIEMEHTOB ¥ XUMUYECKHUX
peakiuu
2. | Tema 2. Metaiisl 18 Nel. [Monyuenue Kp/p Ne2
TUAPOKCUAA aTIOMUHUS U
U3Y4YEHHE €ETO CBOMCTB
Ne2. [Nonyuenune
ruapoxcuos Fe?* u Fe**
3. | Tema Ne3. Hemertasmisl 29 Ne3. [Nonyuenne ammuaka u Kp/p Ne3
UCCIIEIOBAaHHE €r0 CBOMCTB
Ne4. Tlonmyuenue
YTJIEKHUCIIOTO Ta3a u
W3yUYEHHE €ETO CBOMCTB
Ne5. Pemenue
SKCIIEPUMEHTAIBHBIX 3a71a4
5. | Tema 4. O60011eH1E 3HAHUI 11 Kp/p Ne4
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110 XUMHH 33 KypC OCHOBHOU
mikoJibl. [TogroroBka k 'HMA

Kp/p Ne5

Hrtoro

68
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