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PABOYASl  NPOI'PAMMA 1O YYEBHOMY IPEIMETY «XUMUA»
(FA3OBbIM YPOBEHD)

Pabouas nmporpamma no yuebHoMy npeamery «Xumus» (6a30BbIi ypoBeHB) (TIpeIMeTHAS
obsacte "EcTecTBeHHO-Hay4YHbIE TIpeaMEThI") (Jajgee COOTBETCTBEHHO - MpOrpaMma 1Mo XHUMHH,
XUMHS) BKITIOYAET NOSACHUTEIBHYIO 3aIUCKY, COJIEpKaHUE 00yUeHHUs], IJIAHUPYEMbIE PE3YIIbTaThl
OCBOCHUS ITPOTPAMMBI 110 XUMHHU.

[TosicuutenpHas 3amucka.

[IporpaMMa 1Mo XUMHUM Ha YpOBHE OCHOBHOTO 00IIero oOpa3oBaHUs COCTaBJIEHA Ha
OCHOBE TpeOOBaHMH K pe3yabTaTaM OCBOCHHS OCHOBHOH OOpa3oBaTeIbHOW MPOTPAMMBI
OCHOBHOTO 00m1ero oopazoBanus, npeacraieHHBIX B PI'OC 00O, a Takke Ha OCHOBE paboueit
POrpaMMbl BOCITUTAHUS U C Y4E€TOM KOHLEIIUY MPENoIaBaHus yueOHOro mpeaMeTa « XuMus» B
oOpa3oBaTenbHbIX opranu3aiusax Poccuiickoii @eneparuu.

[IporpamMmMa o xumuu pazpaboTaHa C LeJIbI0 OKa3aHUS METOINYECKOM MOMOIIH YUUTEIIO
B CO3/aHMU pabodell mporpammbl Mo ydyeOHOMYy mpeamery. [Iporpamma mo XuMuu gaer
NpeCTaBICHNUE O LENIX, 00mel crparernn oOydeHUs, BOCIIUTAHUS M Pa3BUTHs 0OYyJarOUINXCS
CpeICcTBaMU Y4eOHOro IpeIMeTa, YCTaHaBIMBaeT 00s3aTelbHOE MPEAMETHOE COJEpiKaHue,
npeycMaTpUBaeT paclpeesieHre ero 1o KiaccaM U CTPYKTYPHUpPOBAHUE IO pa3jieiaM U TeMam
pPOrpaMMbl IO XHMHH, OIpPEISISIeT KOJIMYSCTBCHHBIE M KAaYECTBCHHBIC XapaKTCPUCTHKHU
CONepKaHUs, PEKOMEHIYEMYI0  IIOCIEJI0BATEIPHOCTh  HM3Y4YCHHS XHMHU C  YYETOM
MEXIMPEAMETHBIX M BHYTPHUIIPEAMETHBIX CBsI3€d, JIOTMKH Y4eOHOTO MpoIlecca, BO3PACTHBIX
ocoOeHHOCTe O0OyyaroImuxcs, OmpelenseT BO3MOXXHOCTH MpeaMmera JUis —pealnu3aluu
TpeOOBaHWI K pe3yabTaTaM OCBOEHHsSI OCHOBHOH 00pa30BaTeNbHOW IMPOrpaMMbl Ha YpPOBHE
OCHOBHOTO 0011ero o0pa3oBaHus, a Takke TpeOOBaHMI K pe3yiapTaTaM OOyueHUs XUMHH Ha
YPOBHE LieJIel U3y4eHUs MpeaMeTa U OCHOBHBIX BHJIOB Y4eOHO-IIO3HABATENbHOM JEATETbHOCTH
00yyYaroIerocs o OCBOCHUIO y4eOHOTO COJIepKaHMSL.

3HaHWE XUMUHU CIY)KUT OCHOBOM 1Jisi (DOPMHUPOBAHHUS MHUPOBO33PEHHUS O0YyUaIOIIErocs,
€ro TIPE/CTaBICHUH O MaTepUAIbHOM EIMHCTBE MHpA, BAXHYIO POJb UTParOT (GopMupyembie
XUMHEH TPE/ICTaBICHUS O B3aUMOTIPEBPAIICHUAX YHEPTUU U 00 HBOIIOLUHU BEIIECTB B MIPHUPOJIE,
0 MYyTAX pEHICHUs TIOO0ATBHBIX MPOOJIEM YCTOMYMBOTO Pa3BUTHS UYEJIOBEUECTBA - CHIPHEBOMU,
HHEPreTHUECKOM, MUIEBOM U HKOJIIOTHUYECKOM 0€30IacHOCTH, MPoOJIeM 3ApaBOOXPAHEHUS.

N3ydenue xumuu:

- CIOCOOCTBYET pealu3allid BO3MOXKHOCTEH JJIsi CaMOpa3BUTHUS M (HOPMUPOBAHHS
KYJIBTYPBI INYHOCTH, €€ 00111el 1 PYHKIIMOHAIBHON TPaMOTHOCTH;

- BHOCUT BKJIaJ B (OPMUPOBAHHME MBIIJICHUS W TBOPYECKUX CIIOCOOHOCTEN

O6y‘IaIOH_[I/IXC$I, HaBBIKOB UX CAMOCTOSITCIIFHOM yqe6H0171 ACATCIIBHOCTH, SKCIICPUMCHTAJIBHEIX U



UCCIICIOBATEIbCKUX YMEHMH, HEOOXOAMMBIX KaK B IIOBCEJHEBHOM HKH3HM, TaKk MU B
po(hecCHOHANTLHOM e TEIIbHOCTH,

- 3HAKOMHUT CO CHEeNM(PUKON HAYIHOTO MBIIUICHHUS, 3aKJIQJBIBAET OCHOBBI LIEIOCTHOTO
B3IUIsJ1a HA €JMHCTBO MPUPOJIbI U YEJIOBEKA, SBJISIETCS OTBETCTBEHHBIM 3TaloM B (JOPMHUPOBAHUU
€CTECTBEHHO-HAYYHOU I'PaMOTHOCTH 00Y4arOLINXCS;

- CIocoOCTBYeT (OPMHUPOBAHUIO LEHHOCTHOIO OTHOWICHHS K €CTECTBEHHOHAYYHBIM
3HAaHUSIM, K TPHPOJIE, K 4YEIIOBEKY, BHOCHUT CBOM BKJIAJ B 3KOJOrMYecKoe OOpa3oBaHHE
oOyJaronuxcs.

JlaHHbIEe HaINpaBlieHUs] B O0OYYEHUU XUMHMH OOECIIEUMBAIOTCS CIEUPUKON COAEpIKaHUS
yueOHOro mpeaMeTa, KOTOPBIA SIBISIETCS IEJAarorMueckd aJalTUPOBAHHBIM OTPaKEHHUEM
0a30BOI HAyKH XMMUHU Ha OIPEJICIICHHOM 3Talle €€ Pa3BUTHS.

Kypc xumuu Ha ypoBHE OCHOBHOI'O 00IIero oOpa3oBaHUs OPUEHTHPOBAH HAa OCBOEHUE
00y4aroIMMHUCs CUCTEMbI NI€PBOHAYAIBHBIX MOHATHH XMMUHU, OCHOB HEOPIraHWYECKON XUMHU U
HEKOTOPBIX OTAEIBHBIX 3HAYMMBIX TIOHSATHIH OPraHUIeCKON XUMHH.

CtpykTypa copepskaHusi IPOTPaMMBI 110 XMMUU C(OPMHPOBAHA HA OCHOBE CHCTEMHOTO
noaxona k ee usydeHuro. CojlepkaHue CKIIQAbIBACTCS W3 CHCTEMbl NMOHATUH O XMMHUYECKOM
JJIEMEHTE U BEIIECTBE M CUCTEMbI IMOHATHH O XuMHuYeckod peakuuu. OOGe 3TU CHCTEMbI
CTPYKTYpPHO OpPraHM30BaHbl 10 MPUHLUIY IOCIEIOBATEILHOTO Pa3BUTHs 3HAHUM Ha OCHOBE
TEOPETUYECKHUX MPEJICTABICHUN Pa3HOTO YPOBHS:

- aTOMHO-MOJIEKYJISIPHOTO YYEHHsI KaK OCHOBBI BCETO €CTECTBO3HAHMUS;

- [Iepnoanueckoro 3axona JI.11. MenneneeBa kak OCHOBHOTO 3aKOHA XHUMUU;

-Y4€HHUsI O CTPOCHUU aTOMa U XUMHUUYECKO CBSI3U;

-TIpeICTaBIEHUI 00 3JEKTPOIUTHUECKOHN IUCCOIMALINY BELIECTB B paCTBOpax.

Teopernueckue 3HAHUS PAcCMaTPUBAIOTCS HAa OCHOBE SMIIMPUYECKH MOJYYEHHBIX H
OCMBICIICHHBIX (DAKTOB, pPa3BUBAIOTCS IIOCIENOBATEIBHO OT OJHOIO YPOBHA K JIpyromy,
BBIMTOJTHSAST (DYHKIIUM OOBSCHEHHS] W TPOTHO3MPOBAHMS CBOWCTB, CTPOSHHSI W BO3MOXXHOCTEH
MPAKTUYECKOT0 MPUMEHEHUS U MOJTYYeHHs U3yJaeMbIX BEIECTB.

OcBoeHne mporpamMmbl MO XHMHHU CIIOCOOCTBYET (DOPMHUPOBAHMIO MPEICTABICHUS O
XUMHUYECKON COCTABIISAIONIEH HAay4yHOM KapTUHBI MHpa B JIOTUKE €€ CHUCTEeMHOH NpHPOJIBL,
[IEHHOCTHOTO OTHOIIIEHHUS K HAYYHOMY 3HAHUIO U METOJIaM MM03HaHus B Hayke. M3yueHne xumMun
INPOUCXOAUT C TMpPHUBJICYEHHEM 3HAHUW W3 paHee M3YyYEHHBIX Y4YEOHBIX MPEIMETOB:
"Oxpyxatomuit mup", "buosorus. 5 - 7 kiaccel" u "®usuka. 7 kinacc'.

[Ipu u3ydeHUHn XUMHUM TPOMCXOAUT (OPMHPOBAHME 3HAHUN OCHOB XHMHYECKOH HayKu
KaK 00JacTH COBPEMEHHOI'O €CTECTBO3HAHMUS, NMPAKTHYECKOW HESITENbHOCTH 4YEJIOBEKAa M Kak

OJIHOTO M3 KOMIIOHEHTOB MHPOBOM KyJIbTypbl. 3ajaya Y4eOHOTO TpeaMeTa COCTOUT B



(GOpMUPOBAHUN CHUCTEMBl XMMHYECKMX 3HAHUN - BaXKHEHUIIMX (DAKTOB, MOHSTHUIN, 3aKOHOB U
TEOPETUYECKHUX IMOJIOKEHUN, HOCTYIHBIX 000OIIEHUN MHUPOBO33PEHYECKOTO XapaKTepa, S3bIKa
HAyKH, B MPUOOIIEHUH K HAYYHBIM METOJIaM MO3HAHUS MPU U3YYCHUHU BEUIECTB U XUMUYECKUX
peakiuii, B GOPMUPOBAHUU M PA3BUTUU MMO3HABATEIBHBIX YMEHUN M UX MPUMEHEHUHU B yueOHO-
MO3HABATEJILHON U y4yeOHO-UCCIIE0BATEIbCKOM 1eATeIbHOCTH, OCBOCHUH MpaBUil OE301acHOTO
oOpaleHus ¢ BeIeCTBAMH B MIOBCEIHEBHOM JKU3HMU.

[Ipy u3ydyeHMM XMMHUHM Ha YPOBHE OCHOBHOI'O OOIIEro 0oOpa3oBaHMs Ba)KHOE 3HAUCHHUE
MpPUOOpPEH TaKKe LEH, KaK:

- opMupoBaHUE MHTEIUIEKTYaIbHO Pa3BUTOI JIMYHOCTH, TOTOBOI K caMO0Opa30BaHUIO,
COTPYIHUYECTBY, CAMOCTOSITCILHOMY TIPUHSATHIO PEIICHUH, CIIOCOOHOW amanTHpOBAThCS K
OBICTPO MEHSIOIIMMCS YCIOBHSIM KU3HU;

- HANpaBJICHHOCTh OOYYEHHsS Ha CHUCTEeMAaTHYeCKOe MpUOOIIEeHHE OO0ydarolmmxcs K
CaMOCTOSITENIbHOM ~ TMO3HABAaTEJIbHOM  NIEATENbHOCTH, HAyYHBIM  METOJaM  [O3HaHUS,
(GOPMUPYIOITUM MOTHBAIIUIO U PA3BUTHE CIIOCOOHOCTEH K XUMHH,

- o0ecrieyeHue YCIOBUHM, CIIOCOOCTBYIOMIMX MPUOOPETEHHIO OOYYarOIIUMUCS OIBITa
pa3HoOOpa3HON /eATeIbHOCTH, MO3HAHUS M CAMOIIO3HAHUSA, KIIFOUYEBBIX HABBIKOB (KIFOUEBBIX
KOMIIETEHIIHI ), UMEIOIINX YHHUBEPCAIbHOE 3HAUCHUE JJIS1 PA3IMYHBIX BUAOB JCSITENbHOCTH;

- hopmupoBanue oOIIel QYHKIIMOHATLHON U €CTECTBEHHO-HAYYHOM TPaMOTHOCTH, B TOM
YUCJIe YMEHUN OOBSICHATH U OLICHUBATh SIBIICHUS OKPYXKAIOIIETO0 MHUpPA, MCIOJIb3yS 3HAHHS U
OTBIT, TOJYYECHHbIE MPU MIYYEHUH XUMHUU, MPUMEHATh HUX MpPH pEIIeHHd NpodlieM B
IIOBCEIHEBHOM JKU3HM U TPYIOBOH E€ATENBHOCTH;

- hopMHUpOBaHKE Yy 00YUYAIOIUXCA TYMAHUCTUIECKUX OTHOIIICHUN, TOHUMAHUS [IEHHOCTH
XUMUYECKUX 3HAHUU I BBIPAOOTKHU DKOJOTHYECKH II€IeCO00pa3HOro TMOBEJAEHUS B OBITY U
TPYIOBOM JEATEIBHOCTH B LIEJIAX COXPAHEHHSI CBOErO 3J0POBbS M OKPYKAIOIIEH NPUPOIHOU
Cpenpbl;

- pa3BUTHE€ MOTHBAlMM K OOY4YEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO H
CaMOBOCIIUTAHHWIO HAa OCHOBE YCBOCHHS OOIIEYEIOBEUECKHX IIEHHOCTEH, TOTOBHOCTH K
OCO3HAaHHOMY BHIOOPY MPO(UIIS U HAMIPABICHHOCTH JAIbHEHIIIEro 00yueHusl.

OO1iree yKcIo YacoB, PEKOMEHIOBAaHHBIX /IS U3YYCHUS XUMUH, - 136 yacoB: B § kiacce -
68 gacoB (2 "aca B Hezeno0), B 9 kiacce - 68 yacoB (2 yaca B HEJIEINIO).

Conepxanne o0yueHus B 8 Kiacce.

Ilepsorauanbuvie xXumuieckue NOHIMUSL.

[Ipeamer xumuu. Ponb XMMUM B KM3HU 4YellOBeKa. XHUMHs B cUCTeMe HayK. Tema u
BelecTBa. PU3MYECKHE CBOMCTBAa BELIECTB. ArperatHoe cocTtostHue BemecTB. [lonstue o

METO/1aX MO3HaHMs B XUMHH. UHCThIC BemecTBa U cMecu. CiocoObl pa3ieiieHus: CMecei.



ATOMBI M MOJEKYJIbl. XUMHUYECKHE 3JeMEHThl. CHMBOJIBI XMMHYECKHX 3JEMEHTOB.
[TpocTeie U cll0KHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE YUEHHUE.

Xumuueckass (opmyna. BaneHTHOCTP aTOMOB XHMHUYECKHX JJIEMEHTOB. 3aKoH
IIOCTOSIHCTBA COCTaBa BelecTB. OTHOCUTEIbHAA aTOMHast Macca. OTHOCUTENbHAs MOJIEKYJIsIpHAs
Macca. MaccoBas 707151 XMMHUYECKOTO 3JIEMEHTa B COEAMHEHUH.

KommuectBo BemectBa. Monb. MonsipHasg Macca. B3anMocCBsi3p KOJIMYECTBA, MAacChl U
quciIa CTPYKTYPHBIX €IMHUI] BelecTBa. PacueTsl mo popMysiam XUMHUYECKUX COCTUHEHUH.

dusnueckue M XUMHUYECKHE SIBICHUS. XHUMHUYECKas peaklus U ee NPU3HAKU. 3aKOH
COXpPaHEHMsI MacChl BEIEeCTB. XUMUYecKkue ypaBHeHus. Kiaccupukanuss XuMUUECKUX peakLui
(coenMHEHUS, PA3JIOKCHHUSI, 3aMEIIICHUS, OOMCHA).

XUMUYECKUI 3KCIIEPUMEHT: 3HAKOMCTBO C XMMHUYECKON MOCY10H, NpaBuiIaMu padoThl B
nabopaTopud M HOpueMaMH oOOpalleHuss C J1abopaTOpHBIM OOOPYJOBAaHUEM, HU3YyYCHHE MU
onucaHue pU3MUECKUX CBOMCTB 00pa3ll0OB HEOPraHMYECKUX BELIECTB, HAOIOACHNE (PU3NYECKUX
(nnaBieHHE BOCKA, TasHUE JIbJa, paCTUpPaHUE caxapa B CTYIKE, KUIIEHWE U KOHIEHCALNs BOJbI)
U XUMHUYECKUX (FOPEHHME CBEYM, MPOKAIMBAHWE MEIHOM MPOBOJIOKH, B3aUMOJEHCTBHE Mena C
KUCJIOTON) sIBJICHUH, HAOJIOJCHUE M ONMCAaHUE MPU3HAKOB MPOTEKAHUS XUMHUYECKUX PEaKLui
(pa3noxxeHue caxapa, B3aMMOJACHUCTBUE CEPHOM KHCIOTHI C XJOPHJIOM Oapusi, pa3ioKeHue
ruapokcuaa menu (1) mpu HarpeBanuu, B3auMoECUCTBHE kee3a ¢ pacTBopoM cosr menu (1),
U3YyYEHHE CIOCOOOB pa3fiesieHusi cMecell (C MOMOIIbI0 MarHura, (GUIbTPOBAHUE, BbIIIApUBAHUE,
JUCTWIIALMS, XpoMaTtorpagus), NpOBEIEHUE OUYUCTKH MOBAPEHHON CONHM, HAOIIOACHUE U
ONMCAHHUE PE3YJIBTATOB IPOBEIEHUS OIbITA, WUIIOCTPUPYIOIIEIO 3aKOH COXPAaHEHMsI MaccChl,
CO3aHHE MOJIETIE MOJIEKYJI (IIapOCTEPKHEBBIX).

Baoicuenuue npedcmaeumeﬂu HeopcarHUu4YeCcKux eeutecmse.

Boznyx - cmech razos. CocrtaB Bo3ayxa. Kucinoponx - 31€MEHT M IIPOCTOE BELIECTBO.
HaxoxneHnue kuciaopoja B mpupojae, GU3NYecKue U XMMUUYECKHUE CBOWCTBA (peaKluyd TOPEHHUS).
Oxkcunpl. Ilpumenenue xucinopoga. CrnocoObl TMOJIydeHUs KUCIOpoJa B Jlaboparopuu u
npoMbIUIeHHOCTH. KpyroBopot kucinopona B mpupoge. O30H - aquioTporHas MOAU(pUKAIUs
KHCIIOpO/a.

TemnmoBoit >pdexT XUMUYECKOW peaklud, TEPMOXUMUYECKUE YpPaBHEHUS, JK30U
OHAOTEPMUYECKHE peakuuu. TOoImauBO: yroib M MeTaH. 3arps3HEHHE BO3IyXa, YCHIIEHUE
napHUKOBOTO d(pdekTa, pazpyiieHne 030HOBOTO CIIOSI.

Bogopon - nsmemMeHT M mpoctoe BemiecTBo. HaxoskneHue Boaopoga B IIPHUPOJE,
dbusznyecKrue 1 XUMUYECKHEe CBOMCTBA, MPUMEHEHHE, CITOCOOBI oNydeHus. KucioTe! u comnu.

Momsipablii 00beM ra3oB. PacueTsl Mo XUMUYECKUM YPaBHEHUSM.

®dusnyeckue cBoWcTBa BOJbl. Boma kak pactBopurtenb. PactBopbel. HackinieHHble U



HEHACBIIICHHbIE PAcTBOpbI. PacTBOpMMOCTh BellecTB B BOAEe. MaccoBas 10is BellecTBa B
pactBope. XuMu4eckue cBoicTBa Bojabl. OcHOBaHUA. Poib pacTBOpoOB B IpHUpOJE U B JKU3HU
yenoBeka. KpyroBopor Boabsl B mpupoje. 3arpsisHEHHE MPUPOAHBIX BoA. OXpaHa M OYHCTKA
MPUPOJIHBIX BOJ.

Knaccudukanusa neopranmueckux coeauneHuid. Oxkcunpl. Kimaccudukanus OKCHIOB:
cojeoOpa3ymomnue (OCHOBHBIC, KUCIOTHBIE, aM(oTepHbIe) U HeconeoOpasyrone. Homenknatypa
okcu10B. DPU3nUecKre U XMMUUECKHE CBOMCTBAa OKcr0B. [losyueHne okcuaos.

OcHoBanus. Knaccudukanuss OCHOBaHHMIl: IIEIOYM W HEPACTBOPUMBIE OCHOBAHUS.
Homenkiatypa ocHoBaHuid. Pu3nueckMe M XUMHUYECKHE CBOWCTBa OCHOBaHMU. [lomyuenue
OCHOBaHUH.

Kucnorsl. Knaccudukanus kucnor. Homenknarypa kucnor. @u3nveckne U XuMHUIECKUE
cBolicTBa kucior. Psan akrusnoctu metauioB H.H. bekerosa. [lonyyenue kucuor.

Comu. Homenknarypa cosnei.

®u3nyecKre U XMMUYECKUEe CBOMCTBa conel. [lonydenue coieil.

I'enernueckas cBsA3b MEXIY KjlacCaMH HEOPraHUYECKUX COECTUHEHUI.

XHUMHUYECKUN SKCIEPUMEHT: Kaue€CTBEHHOE OIPEIEICHUE COAEpPKaHUsS KHCIOpOoJa B
BO3/IyX€, MOIy4YeHHE, COOUpaHue, paclio3HaBaHUe U U3yYeHHE CBOMCTB KHCIOpPO1a, HAOI0IeHUE
B3aMMOJICHCTBHS BEIIECTB C KMCIOPOJIOM U YCJIOBHSI BO3SHUKHOBEHMS M MPEKPAILleHUs] TOPEHUs
(mokapa), O3HaKOMJIEHHE C OOpa3laMHd OKCHIOB W OIKMCAHHUE WX CBOWCTB, MOJYYECHHUE,
coOupaHue, paclo3HaBaHHE M M3y4eHHE CBOMCTB BOJOpoJa (TOpeHHe), B3auMojeicTBue
Bostoposia ¢ okcuaoMm Meau (II) (Bo3MOKHO MCHOJIB30BaHHE BHIEOMATEpUANOB), HaOIIOAEHUE
00pa3110B BELIECTB KOJINYECTBOM | MOJIb, HCCIIE0OBAaHINE OCOOEHHOCTEN pacTBOPEHUS BELIECTB C
pa3IMYHON PacCTBOPUMOCTBIO, MPUTOTOBJIECHUE PACTBOPOB C OMPEAECIECHHOM MacCOBOM J0JIEH
pPacTBOPEHHOI'O BEIIECTBA, B3aUMOACHCTBHE BOJBI C MeTaUIaMU (HATPUEM U KaJlbIIUEM)
(BO3MOKHO MCITIOJIb30BaHME BMJCOMATEpHANIOB), HCCIEA0BaHHE O0Opa3lOB HEOPraHUYECKUX
BEIIECTB Pa3IMYHbIX KJACCOB, HAOIOJEHUE HM3MEHEHMsI OKPAcCKH HHJMKATOPOB B PacTBOpPAxX
KHCJIOT U IIeNloueH, u3yueHue Baumoenicteusa okcuaa menu (I1) ¢ pactBopom cepHOi KUCTOTHI,
KHCIIOT C MeTallJlaMH, pPEaKUWid HeUTpaau3aluu, MOITyYeHUE HEPACTBOPUMBIX OCHOBAHMM,
BBITECHEHUE OJIHOTO METallla APYTUM U3 pacTBOpa COJIM, PEIICHHE SKCIEPUMEHTAIbHBIX 3a/1a4
1o Teme "BakHelne Ki1acchl HEOPraHUYECKUX COCTMHEHHN .

Hepuoouueckuni 3axon u  Ilepuoouueckas cucmema xumuyeckux snemenmos JLU.

Menoeneesa.
CrtpoeHre aTOMOB. XUMHUYECKast CBsI3b. OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIC PEAKIIHH.
IlepBble MONBITKA KiIacCH(DUKAMKH XUMHYECKHX 3JeMeHTOB. [loHsTHE O Trpymmax

CXOAHBIX 3JICMCHTOB (H.[GJ'IO‘IHBIG N MICJIOYHO3CMCIIbHBIC METAJIJIbI, I'aJIOT'CHBI, HUHCPTHBIC FaSBI).



DNeMEeHTBI, KOTOpbIe 00pa3ytoT aM(OoTepHbIe OKCUIBI U THIPOKCUIBI.

Ilepnonnueckunt 3akoH. llepuogmueckas cucrema xumuyeckux daemeHtoB [I.M.
MengeneeBa. KopoTkomepuonHas u anmuHHONepuogHas ¢opmbl [leprogudeckoil CHCTEMBI
xumudeckux dsnemeHToB J[.M. Menneneea. Ilepuonbr u rpynmbl. Duznueckuid CMBICT
MOPSIKOBOTO HOMEPA, HOMEPOB MEPUOJIA U TPYIIIIBI AJIEMEHTA.

Crpoenne artomoB. CoctaB aromublx szep. W3orombl. Onektponsl. CTpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB IMEpBBIX 20 XUMUYECKHX dIeMeHTOB [leproaudeckoil CUCTeMbI
JAN. MenneneeBa. XapakTepucCTUKa XHMHUYECKOIO 3JIEMEHTA II0 €ro IOJIOKEHUIO B
ITepuoauueckoii cucreme JI.M. Menpaeneena.

3aKOHOMEPHOCTH M3MEHEHUS PaJiiyca aTOMOB XMMUYECKHUX 3JI€MEHTOB, METAJTMYECKUX
¥ HEMETAJUTMYECKUX CBOMCTB MO TpymnmnaMm M nepuojaM. 3HadeHue llepuonuueckoro 3akoHa u
[lepuoanyeckoit CHUCTEeMbl XMMHYECKUX 3JIEMEHTOB JUIsl pa3BUTHs Hayku U mnpaktuku. J[.U.
MemnpeneeB - y4eHbII U IPpaXKIaHHH.

Xumuueckasi  CBSI3b. KoBasientHast ~ (mosisipHass W HENOJIApHAsi)  CBS3b.
DIIEKTPOOTPULIATETLHOCTh XUMUYECKUX 3JIeMEeHTOB. MoHHas CBs3b.

Crenenp  okucienus. OKHUCIUTEIHHO-BOCCTAHOBUTENbHBIE  peakiuu. [Iporeccsl
OKHCJICHUS U BOCCTAaHOBJIEHUS. OKUCIUTEIN U BOCCTAHOBUTEIIU.

XUMHYECKUN JKCIEPUMEHT: H3YYCHHE OOpa3IOB BEIICCTB METAJIOB M HEMETAIIIOB,
B3aUMOJICCTBUE TUJIPOKCHA IIMHKA C PAacTBOPAaMHU KHCIOT M IIEJI0YeH, MPOBEICHNUE OMBITOB,
WTIOCTPUPYIOMINX MPUMEPhl OKHCIUTEIHHOBOCCTAHOBUTEIBHBIX PEaKIMii (FrOpeHue, peakiuu
Pa3NoXKEeHUs], COEJUHEHNUS).

Meowcnpeomemmnule ceA3uU.

Peanm3arus MeXNpeIMETHBIX CBS3CH NPHU H3yYCHUN XUMHH B 8§ KIIACCE OCYIIECTBIISETCS
yepe3 HCMIOJIb30BAaHUE KaK OOIIMX eCTEeCTBEHHO-HAYYHBIX TMOHATHH, TaK ¥ TOHSTHIA,
SBIISIOIIUXCSI CHCTEMHBIMHU TSI OTACTBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO IIHKIIA.

OOmue ecTeCTBEHHO-HAYyYHBbIC ITOHSATHS: HAyYHBIH (haKT, TUIOTE3a, TEOpHs, 3aKOH,
aHaJM3,  CHUHTE3,  KIacCH(HUKAIUsA,  IMEePUOJUIHOCTh,  HAOMIOJICHHE,  IKCICPHUMEHT,
MOJICTTMPOBAHUE, U3MEPEHUE, MOJICITb, SIBJICHHE.

@dwu3uka: Marepusi, aToM, OJIJIEKTPOH, MPOTOH, HEUTPOH, HWOH, HYKIUA, H30TOIMbI,
pPaJIMOaKTUBHOCTh, MOJICKYJIA, JJICKTPUUYSCKUH 3apsj, BEIIeCTBO, TEJI0, 00bEeM, arperaTHoe
COCTOSTHUE BEIECTBA, a3, (PU3WYCCKUE BEIUYHMHBI, SIUHHUIIBI M3MEPEHHS, KOCMOC, IUIAHETHI,
3Be311b1, CoIHIIE.

buonorus: porocunres, neixanue, ouocdepa.

I'eorpadus: armocdepa, rumpocdepa, MHUHEpanbl, TOPHBIE TMOPOJIBI, IOJE3HBIC

HCKOITAa€MbIC, TOIIJINBO, BOAHBIC PECYPCEHI.



Conepxanne o0yueHus B 9 kiacce.

Bewecmeso u xumuueckasn peakyus.

Ilepnonnueckunn 3akoH. llepuoguyeckas cucrema XuUMUYECKHX dnemeHToB J[.M.
MenneneeBa. CrpoeHne aroMoB. 3aKOHOMEPHOCTH B HW3MEHEHUM CBOMCTB XMMHMYECKHX
JJIEMEHTOB NEPBBIX TPEX INEPHOIOB, Kajlds, KalbLUUsi U HUX COCOUHEHUM B COOTBETCTBUHU C
IIOJIOKEHUEM AJIEMEHTOB B lleproanyeckoi cucteMe U CTpOEHUEM UX aTOMOB.

CrpoeHue BewiecTBa: BUABl XUMHYECKOM CBA3M. THIIBI KPUCTAUIMYECKUX PELIETOK,
3aBHCHUMOCTb CBOMCTB BELIECTBA OT THUIA KPUCTAJUNIMYECKOW PEIIETKM M BHJA XMMHUYECKOH
CBSI3H.

Knaccuukanuss m HOMEHKJIaTypa HEOPraHWYECKHX BEIIECTB. XHWMHYECKHE CBOWMCTBA
BEILECTB, OTHOCAILIMXCS K Pa3JIMYHBIM KJIACCaM HEOPraHWYECKUX COCIMHEHMM, I€HETHUYeCKas
CBSI3b HEOPTaHUYECKHUX BELIECTB.

Knaccudukanus XuMHUUeCKUX peakluil o pa3IuyHbIM MpU3HAKaM (II0 YUCIYy U COCTaBY
YYaCTBYIOUIMX B PEAKIUH BEUIECTB, MO TEIIoBOMY 3(dexry, Mo H3MEHEHHIO CTeneHeu
OKHUCJICHUS XMMHUYECKUX DJIEMEHTOB, 110 OOpaTUMOCTH, 10 YYaCTUIO KaTaiu3aropa). DK30- U
SHJOTEPMHUUYECKUE PEAKIIMH, TEPMOXUMHUYECKUE YPABHEHUS.

ITonatue o ckopoctu xuMu4eckod peakuuu. [loHsrne 06 0OpaTUMBIX M HEOOpPATUMBIX
XUMUYECKHX peakiusax. [IoHsATHME O TOMOreHHBIX M TETEpOreHHBIX peakuusax. I[lonsarme o
karamu3e. IloHsTme o0 XuUMHYeCKOM paBHOBecHMH. DakKTOpBL, BIMAKOLIME HAa CKOPOCTh
XUMUYECKON PEAKLIUU U MOJIOKEHUE XUMUYECKOTO PABHOBECHSL.

OKUCIINTENIbHO-BOCCTAHOBUTENIbHBIE PEAKIMU, AJIEKTPOHHBIN OanaHC OKUCIUTEIbHO-
BOCCTAaHOBUTENBbHON peakiuu. CocTaBlieHWE YpaBHEHUH OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii ¢ UCIOIb30BaHUEM METO/1a JIEKTPOHHOI0 OajlaHca.

Teopus 2MEKTPOIUTUYECKON NUCCOLMALAN. DJIEKTPOIUTHI U HEANEKTPOIUTHI. KaTHoHBI,
aHUOHBI. MeXaHU3M JHMCCOLMALMM BEIIECTB C PAa3JIMYHBIMU BHJIAMH XUMUYECKOH CBS3U.
Crenens aucconuanun. CHIIbHBIC U CTA0bIE JIEKTPOTUTHI.

Peakuuu noHHoro ooMeHa. YCloBUS IPOTEKAaHUS pPeaKIMii HOHHOTO OOMEHa, MOJHbIE U
COKpAILCHHBbIE MOHHBIE ypaBHEHUS peakiuil. CBOMCTBa KUCIIOT, OCHOBaHWI M COJIEH B CBETE
npeCcTaBIeHU 00 3JIEKTPOTUTHUYECKON auccoruanuu. KadecTBEeHHbIE peaklIud Ha HWOHBI
[TonsiTHE O THIPONIHN3E CONEN.

XHWMHMUYECKUN SKCHEPUMEHT: O3HAKOMIJIEHHE C MOJEISIMH KPHUCTAJUIMYECKUX PEIMIETOK
HEOPraHMYECKUX BEIIECTB - METANIOB M HEMeTauioB (rpadura M anMasa), CIOKHBIX BEIIECTB
(xnopuza HaTpus), HCCIEJOBAHWE 3aBUCUMOCTH CKOPOCTH XHUMHUYECKOW peakiuu OT
BO3ACHUCTBUS Pa3IMYHbIX (DAKTOPOB, UCCIENOBAHHUE DJIEKTPONPOBOAHOCTH PACTBOPOB BELIECTB,

mporecca  JAUCCONMAIMM  KHUCJIOT, IIejdoued ©  coysied  (BO3MOXKHO  HWCITOJIb30BaHUE



BU/ICOMATEPHAJIOB), TIPOBEJCHUE OIBITOB, WLIOCTPUPYIOIIUX MPU3HAKH MPOTEKAHHUS PEaKIUil
MOHHOTO oOOMeHa (oOpa3oBaHHME OcCajKa, BBIICICHHE Ta3a, 0Opa3oBaHUWE BObI), OIBITOB,
WUTIOCTPUPYIOLIUX MPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUN (TOpEeHHEe, pPeaKIuu
pa3NOKEHUs,, COCAMHCHHMs), pACMO3HABAHWE HEOPraHWYECKUX BEIIECTB C  [OMOIIBIO
Ka4eCTBEHHBIX PEAKIMi1 HA HOHBI, PEIICHUE IKCIICPUMEHTAIbHBIX 3a/1a4.

Hememannwt u ux coeounenusi.

OOmast xapakTtepucTuka TrajoreHoB. OCOOEHHOCTHM CTPOCHHS aTOMOB, XapaKTEpHbIC
crenieHu okucieHusa. CTpoeHHe W (U3NYECKHE CBOWCTBA IMPOCTBIX BEILECTB - TaJOTE€HOB.
XUMHUECKHEe CBOMCTBAa Ha MpuMepe xyopa (B3aUMOJEHCTBHE C MeTajulaMH, HeMeTallaMi,
mienoyamu).  XuopoBopopod. ConsiHas KMCIOTa, XMMHMYECKHE CBOMCTBA, IOJIyY€HHUE,
npuMeHeHue. JlelicTBre XJIopa U XJIOPOBOAOPO/ia Ha OPraHu3M uesnoBeka. Bayknenme Xiaopuabl
U MX HaXOXJIEHUE B IIPUPO/JIE.

OOmast xapakrepuctuka 3yeMeHTOB VIA-rpymmbel. OCOOEHHOCTH CTPOEHMS aTOMOB,
XapaKTEpHbIE CTENICHU OKUCIICHHUSL.

Crpoenne W (U3MUECKHME CBOICTBa TPOCTHIX BEIIECTB - KHCIOPOAa U  CEpPHI
AnnotponHsle MOAU(PUKALIMN KUCIOPOJa U cepbl. XUMHUYECKUE CBOMCTBa cepbl. CepoBOAOpPO,
CTpoeHue, GU3NYEeCKUe U XUMHUYEeCcKHe cBOMCTBA. OKCHUIBI Cepbl KaK MPEICTaBUTENIN KHCIOTHBIX
okcuoB. CepHast kuciaoTa, pU3NUYECKHE U XUMUYECKHE CBOMCTBA (OOLIME KakK MpPEeACTaBUTENS
KJ1acca KUCJIOT U crienuduueckne). XMMUUECKHE peaklnu, JIeKaIllie B OCHOBE MPOMBILIUIEHHOTO
criocoba mosryyeHust cepHoil kucnoTsl. [Ipumenenune. Coiau cepHOM KHUCIOTHI, KauyeCTBEHHas
peakuus Ha cyinbpaT-uoH. HaxoxaeHue ceppl M €€ COEIMHEHMH B NPUPOAE. XUMHUECKOE
3arpsi3HEHUE OKpYXKarollel cpeibl COeAMHEHUSAMU cepbl (KUCIOTHBIE IOXKAH, 3arps3HEHHE
BO3JlyXa U BOJJOEMOB), CIIOCOOBI €ro MPEeA0TBPAICHHUS.

OOmiast xapakTepucTHka 351eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTETIEHN OKUCIICHUS.

A3oT, pacpocTpaHeHuEe B IPUPOJE, GU3NUECKHEe U XUMUYECKHE cBoiicTBa. KpyroBopoT
azoTa B Ipupoae. AMMHAK, €ro (QU3NYECKMe M XUMHUYECKHE CBOIICTBa, IOJIydeHHUE U
npuMeHeHne. Coiau aMMOHHUS, HMX (HU3MYECKHE M XMMHYECKHE CBOWMCTBA, INPHUMEHEHHE.
KavecTBeHHass peakuus Ha MOHBI aMMOHHMA. A30THas KHUCIIOTa, €€ MOlydeHue, (pu3ndeckue u
XUMHUYECKHE CBoicTBa (OOmIMe Kak MpeAcTaBUTENsl Kilacca KHUCIOT U CHelU(pHUYEcKHe).
Hcnonp30BaHWe HUTPATOB U COJEH aMMOHHS B KAuyeCTBE MUHEPAIbHBIX YAOOPEHMIA.
XUMHUECKOE 3arpsi3HEHHE OKpPYKAIoLIeW Cpeabl COSIMHEHHSIMHU a30Ta (KHUCIOTHBIC IO,
3arpsi3HEHUE BO3/1yXa, IOUBBI U BOJOEMOB).

docdop, amtorponnbie Mogudukanuu Gocdopa, GU3NIECKUE U XUMUUIECKUE CBOWCTBA.

Oxkcua dochopa (V) u dhochopnas kucnora, Gusndeckrue U XUMHUIECKAE CBOMCTBA, MOJTyYeHHE.



Hcnonb3oBanne GocdaTtoB B Ka4yeCcTBE MUHEPATBHBIX yIOOPESHUM.

OOmas xapakrepuctuka syeMeHTOB I[VA-rpymmbel. OCOOCHHOCTH CTPOCHHS AaTOMOB,
XapaKTEpHBIEC CTETIEHN OKUCIICHUS.

VYraepon, amnoTponHbsle MOAM(DUKALMKN, PACHPOCTPAaHEHUE B NpUpPOAE, (U3UYECKUE U
XUMHYecKkHe cBoiicTBa. AncopOuus. Kpyrosopor yriepona B mpupoge. Okcuipl yriaepona, ux
¢u3nueckue M XUMHUYECKHE CBOWCTBA, ACWCTBUE HA IHKUBBIC OPraHU3MBI, TOJIy4Ye€HHE U
npUMEHEeHHe. DKOJOrmyeckre MpoOieMbl, CBs3aHHbIE ¢ okcuaoMm yriepoxa (IV), rumoresa
1J100aIbHOTO TMOTEMJICHUsT KIMMAaTa, MapHUKOBBIM 3¢ (ekT. YrojabHas KHUCIOTa U €€ COJIH, UX
¢du3nyeckne U XMMUYECKHE CBOMCTBA, MONy4YeHUE U NpuMeHeHue. KadecTBeHHasl peakuus Ha
kapOoHar-uoHbL. Vcronp3oBanne KapOOHATOB B OBITY, MEAWIUHE, MPOMBIIUICHHOCTH U
CEJIbCKOM XO35HCTBE.

IlepBoHauyaibHbIe MOHATUS 00 OPraHUYECKHUX BEIIECTBaX KAK O COEJUHEHUSX Yriepoja
(MeTaH, 3TaH, JTWJICH, AalETWUJIEH, ATAHOJ, IJMLEPHH, YKCycHas Kkuciora). IIpupogHsie
UCTOYHUKH YTJIEBOAOPOAOB (yrojib, NMPUPOAHBIA Tra3, HE(PTH), MPOAYKTH HX TEepepabOTKu
(OeH3uH), UX poJb B OBITY U IPOMBIIIIEHHOCTH.

IToHsATHE 0 OHOJIOTMYECKN BaXKHBIX BEIIECTBAX: XKUpax, OelKax, yriaeBojax — U uX pojiu B
KHU3HU yesloBeka. MaTtepuaibHOE €IMHCTBO OPTaHMUECKUX U HEOPraHUYECKUX COEAMHEHUI.

Kpemuuii, ero ¢usnueckue M XUMHYECKHE CBOWCTBA, NOJYyYEHHE U IPUMEHEHHUE.
Coenunenus kpemMHusi B mnpupoje. OOmme mnpencraBieHuss o6 okcuge kpemuHus (IV) u
KpeMHHEBOM kucnoTte. CHUIMKaThl, UX HCIOJIb30BaHUE B OBITY, MEAULUHE, IPOMBIIIJICHHOCTH.
Baxueiliime crpouTenbHble MaTepuaibl: KepaMHUKa, CTEKJIO, LIEMEHT, OeTOH, >Kele300€TOH.
[Tpo6nemb1 6€301macHOT0 NCTIOIB30BAHUS CTPOUTEIBHBIX MATEPHUATIOB B TIOBCETHEBHOM KHU3HH.

XUMHUECKUH DKCTIEPUMEHT: W3ydeHHe 0O0pa3l0B HEOPTraHWYECKHX BEIIECTB, CBOMCTB
COJISTHOM KHCIIOTBI, NPOBEACHUE KAUYEeCTBEHHBIX pPEAKUMH Ha XJIOPUI-MOHBI U HaOIIOJeHHE
NPU3HAKOB MX TMPOTEKAHMs, OIBITHI, OTpakarolue (Qu3MuecKkue M XHUMHUYECKHE CBOICTBa
TaJIOTEHOB W UX COEMWHEHHU (BO3MOXHO HCIIONB30BaHUE BHICOMATEPUAIOB), 03HAKOMIICHHE C
obpasmnamMu XJIopu10B (TaJOTEHHUIOB), O3HAKOMJIEHHE C O0pa3laMu Cephl U €€ COCTMHEHHUSIMU
(BO3MOKHO HCIIOJIb30BaHUE BHUAEOMATEpUaoOB), HaOIIOAEHUE mIpolecca OOYIIMBaHMS caxapa
1OJ JeHCTBUEM KOHIIGHTPUPOBAHHOW CEPHOM KHCIOTHI, H3Yy4Ye€HHE XHMHYECKHUX CBOWCTB
pa30aBIeHHON CEepHOM KHUCIIOTHI, NPOBEJICHHE KAauyeCTBEHHOM peakuud Ha Cyiab(aTHOH U
HaOJIO/ICHNE TIpU3HAKa €€ TMPOTEKaHWs, O3HAKOMIICHHE ¢ (DM3MUYECKMMH CBOICTBaMHU a30Ta,
dochopa M uX coenuHEeHMH (BO3MOXKHO HCIIOJIB30BAaHHE BHUAEOMATEPUAIOB), OOpazlaMu
a30THBIX U (ochOpHBIX YAOOpEHMIA, MOJydeHHe, coOMpaHMe, PACHO3HABaHUE M M3Y4YEHHUE
CBOMCTB aMMHaka, MPOBEJCHNE KAaueCTBEHHBIX peakluil Ha MOH aMMOHUS U ¢ocdaT-uoH U

U3Yy4YeHHE PU3HAKOB UX MPOTEKaHMs, B3aUMOJEHCTBIE KOHLIEHTPUPOBAHHON a30THOM KHCIIOTHI



C Menbi0 (BO3MOXKHO HCIOJIb30BAaHUE BUICOMATEPUAIIOB), U3yUEHUE MOJICTIEH KPUCTAIUNTMYECKUX
pelieTok anmasa, rpadura, QymiepeHa, 03HAKOMIIEHHE C MPOIIECCOM afCOPOIMH PaCTBOPEHHBIX
BCIICCTB AKTHUBUPOBAHHBIM YTJIEM W YCTPOWCTBOM MPOTUBOTa3a, IMOJy4eHUE, COOMpaHue,
pacro3HaBaHUE U U3YYEHHE CBOMCTB YIVIEKHCIIOTO Ta3a, MPOBEICHUE KAYECTBEHHBIX PEaKIMi Ha
KapOOHAT W CHJIMKAT-HOHBI M M3YYCHHE NPU3HAKOB HMX TMPOTEKAHHS, O3HAKOMJIEHHE C
MPOAYKUMEH CUJIMKATHOM NPOMBILUICHHOCTH, PEIICHUE DKCIEPUMEHTAIBHBIX 3aJad [0 TEeME
"BaxkHelIre HeMETaJlIbl U UX COCIUHCHU "

2.1.10.4.3. MeTtayuisl 1 BX COEIUHEHUS.

OO6mast xapakTepucTHKa XHMHUYECKHX OJJEMEHTOB - METAUIOB HAa OCHOBAaHUU UX
nonoxkeHus B [lepuoanueckoit cucteMe xuMmuueckux annemeHToB [[.M. MenaeneeBa u crpoeHust
atomoB. CTpoeHue MeTauioB. MerauMueckasi CBs3b M METAUIMYECKas KPUCTAJUITMYECKas
penierka. DJIEKTPOXUMHUYECKUN PsAll HAOpsSHKEHUM MeTaioB. DU3MYECKMEe U XUMHUYECKHUE
cBoiicTBa MetayyioB. OOmue crnocoObl Moxy4eHusi MeTaioB. [loHATHE O KOPPO3UU METaIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT KOppo3uu. CIuiaBkl (CTaib, YyryH, JIOPATIOMUHUN, OpOH3a) U
WX IPUMEHEHHUE B OBITY M MPOMBIILJICHHOCTH.

[Ilenounbie mMeTamibl: nojoxeHue B Ilepuoanueckoil cucteMe XMMHYECKUX AJIEMEHTOB
J.N. MenaeneeBa, CTpO€HUE UX aTOMOB, HaxOJAeHUE B mpupojie. Pusnyeckue U XUMUYECKHUE
CBOMCTBa (Ha mpuMepe HaTpus U Kayusi). OKCUIBI M THAPOKCUIIBI HATpHS U Kanus. [Ipumenenue
IIEIOYHBIX METAILIOB M UX COCIUHCHHI.

[IleoyHO3EMENBHBIE METAJIBl MAarHUi W KalbLUU: TOJNOXKeHWEe B llepmoamueckon
cucreme xumuyeckux snemeHtoB [[.M. MeHnneneeBa, CTpoeHHME UX aTOMOB, HAXOXKJICHHUE B
npupoae. PU3NYECKUE U XMMHYECKHE CBOMCTBA MarHus M KajblMs. BaxkHeimme coennHeHus
KaJbIus (OKCUJ, TUAPOKCUA, cosin). JKeCTKOCTh BOJIbI U CIIOCOOBI €€ YCTPaHEHUS.

Amomunuil: nonoxenue B llepuogumyeckoit cucremMe xumuueckux saemeHToB [I..
MenneneeBa, CTpoeHHE aTOMa, HaxOoXAcHUE B mpuponae. OPu3nueckue 1 XMMHUYECKUE CBOMCTBA
amroMuHus. AMGOTEpHBIE CBOMCTBA OKCH/IA M THIPOKCHIA AITFOMUHUS.

Kenezo: mnonoxenne B Ilepmogmyeckoil cucTteMe XUMHYECKHUX diemeHToB J[.U.
MenzeneeBa, CTpOEHHE aTOMa, HaXOXKAEHUE B Npupoac. PU3NUeCKre U XUMUYECKHE CBOMCTBA
xkene3a. OKcuawl, THIAPOKCHIBI U conu conu xkenesza (II) u sxenesza (III), ux cocras, cBoiicTBa u
MOJTy4YEHHE.

XUMHYECKUN HKCIIEPUMEHT: O3HAKOMJICHHE C OOpa3llaMH METAJUIOB W CIIaBOB, WX
(GU3MYECKUMU  CBOWCTBAMH, HW3Y4YCHHE pPE3yJbTaTOB KOPPO3UM METAIOB  (BO3MOXKHO
UCIIONIb30BaHNE BUIEOMATEPUAIoOB), 0OCOOCHHOCTEH B3aMMOJCHCTBHS OKCHUIA KAJIbIIUS U HATPUS
C BOJIOM (BO3MOKHO HCIIOJIB30BaHKUE BUCOMATEPUAIIOB), UCCIICIOBAHUE CBOMCTB )KECTKOM BOIBI,

mporiecca TOPEHUsS jkeje3a B KHUCIOopoJe (BO3MOXKHO WCIIONIb30BAaHHE BHICOMATEPHAIIOB),



MIPU3HAKOB MPOTEKAHUS KAUeCTBEHHBIX PEAKIIU Ha MOHBI (MarHusl, KajabIus, aTIOMUHMS, [TMTHKA,
xkene3a (II) m xemeza (III), menu (II), HaOmMIOAEHWE W OMUCAHHE MPOIIECCOB OKPAIIUBAHUS
MJIaMEHU MOHAMM HATpPHsl, KaJIUsg U KaibIUs (BO3MOXKHO MCIOJB30BAaHHE BUJIEOMATEPHUAIIOB),
ucciaeaoBaHre aM(pOTEPHBIX CBOMCTB THAPOKCHIA ATIOMUHUS W THAPOKCHA IIMHKA, PEIICHUE
AKCIIEpUMEHTAIBHBIX 3aJ1a4 110 TeMe ""BakHel e MeTajlubl U UX COSIUHEHHUS ",

Xumus u okpyorcarouwas cpeda.

BemectBa 1 MaTrepuassl B [IOBCEIHEBHOM JKU3HU YEJIOBEKa. be3onacHoe Ucnoab30BaHue
BEIIECTB M XUMHUYECKMX peakuuil B ObITy. IlepBas momois mpu XUMHUYECKHX O0XOrax u
OTPABJICHUSIX.

XUMHUYECKOE  3arpsi3HEHHE  OKpyXaromiedl  cpensl  (mpeaenbHas — JOMyCTUMAst
KoHIeHTpanus BeniecTB (nanee - [1/1K). Poias XxuMuu B pemeHn 3KOJOTHIECKIX TTPOOIIEM.

XUMUYECKUH OSKCIEpUMEHT: H3ydyeHHue oO0Opas3loB MaTepuayioB (CTEKIIO, CILIaBbI
METAJIJIOB, MOJIMMEPHBIE MAaTEPUAIIBI).

Meowcnpeomemmnble ceA3uU.

Peanuzarust MeXIpeIMETHBIX CBS3EH MPU U3YyYEHUU XUMHH B 9 KJlacce OCYIECTBISETCS
yepe3 HCMHOJIb30BAaHUE KaK OOIIMX eCTEeCTBEHHO-HAYYHBIX TMOHATHH, TaK ¥ MOHSTHIA,
SBIISIOIINXCSI CHCTEMHBIMHU ISl OTACTBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO IIHKIIA.

OOmme ecTeCTBEHHO-HAy4YHbIE TOHSATHS: HAyYHbIA (akT, TUIOTEe3a, 3aKOH, TEOpHsl,
aHajgu3,  CHUHTE3,  Kiaccuukanus,  MEePUOJAUYHOCTh,  HAOMIOJIEHHWE,  DKCIIEPUMEHT,
MOJIeJTMPOBAHUE, U3MEPEHHUE, MOIEIb, IBJICHHE, TAPHUKOBBIN d3PPEKT, TEXHOIOTHS, MAaTEPUAIIHI.

®dusnka: marepus, aTroM, OJEKTPOH, IPOTOH, HEHUTPOH, HOH, HYKIHWJ, W30TOIBI,
paauOaKTUBHOCTh, MOJICKYJA, DJJICKTPUUECKUN  3apsifl, MPOBOAHUKH, MOJYIPOBOIHUKH,
TUJICKTPUKH, (POTOIIEMEHT, BEIECTBO, TEI0, 0O0BEM, arperaTHoe COCTOSHWE BEIIeCTBa, ras,
pacTBOp, pPacTBOPUMOCTb, KPHUCTAJUIMUECKas pELIETKa, CIJaBbl, (U3MUECKHUE BEIMYUHBI,
€IUHULBI U3MEPEHUS, KOCMUYECKOE IPOCTPAHCTBO, MJIAHETHI, 3B€3/bl, COHIIE.

buonorus: ¢orocunres, npixanue, Ouocdepa, S3KOCUCTEMA, MHUHEpaIbHbIE YIOOPEHHUS,
MHUKPOIJIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIbHBIE BEIIECTBA.

l'eorpadusa: armocdepa, ruapocdepa, MHUHEpalbl, TOPHBIE TMOPOJBI, TOJE3HBIC
HCKOIIaeMbl€, TOIUIUBO, BOAHBIE PECYPCHI.

[Inanupyembie pe3ynabTaThl OCBOSHHUSI MPOTPAMMbBlI 1O XUMHH Ha YPOBHE OCHOBHOTO
o01rero oopa3oBaHUsI.

N3ydyeHnne XuMUM Ha YypOBHE OCHOBHOTO OOIIero oOpa3oBaHMs HAMNpaBlIeHO Ha
JTOCTHKEHHE OOYYAIOITUMUCS JHMYHOCTHBIX, METAlpPEIMETHBIX M TPEIMETHBIX pPe3ylIbTaTOB
OCBOCHHS y4eOHOTO TIPEeIMETA.

JIMYHOCTHBIE Pe3yNbTaTh



JIn4HOCTHBIE pe3yibTaThl OCBOCHHS MPOTPaMMbl OCHOBHOTO 00IIero o0Opa3oBaHUS
JIOCTUTAIOTCS B X0JIe OOYUYCHHSI XMMHH B €IMHCTBE Y4eOHON M BOCITUTATEIHLHOU JIEATEIHHOCTH B
COOTBETCTBUM C  TPAAUIMOHHBIMU  POCCUMCKUMHU  COLMOKYJIBTYPHBIMU U  JIYXOBHO-
HPaBCTBCHHBIMU 1IEHHOCTSIMU, TIPUHATHIMH B OOIIECTBE MpPAaBHWJIAMH M HOPMaMHU TOBEACHUS U
CIIOCOOCTBYIOT MPOIECCaM CaMOTIO3HAHUS, CAMOPA3BHUTHS M COLMATTU3AINKI 00 yYatOIIUXCS.

JIM9HOCTHBIE PE3YyNbTAThl OTPAKAIOT TOTOBHOCTH OOYYAIOMIMXCS PYKOBOJCTBOBATHCS
CHUCTEMOM NO3UTUBHBIX IIEHHOCTHBIX OPHUEHTALUNA U PACHIMPEHHUE OMbITa JIEATEIHHOCTH Ha €€
OCHOBE, B TOM YHCJIE€ B YaCTH:

1) MaTpuoOTUYECKOTO BOCITUTAHUS:

- IICHHOCTHOTO OTHOIICHHUSI K OTEUYECTBEHHOMY KYJIbTYPHOMY, HMCTOPHUYECKOMY H
HAy4YHOMY HACIEAWIO, TMOHUMAHHS 3HAYCHHS XUMUYECKONW HAayKu B >KU3HU COBPEMEHHOTO
o01ecTBa, CIOCOOHOCTH BJIAJETh JOCTOBEPHOW HHGOpPMAIIUEH O NMEPEIOBBIX JOCTHIKECHUAX U
OTKPBITUSIX MHUPOBOM M OTEUYECTBEHHON XWMHUU, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX OO0
yCTpOMCTBE MUpa U OOILECTBA;

2) rpaX1aHCKOr0 BOCIIUTAHMUSL:

- TPEJICTaBICHUS O COIMAILHBIX HOPMax M IpaBWIaX MEKIMYHOCTHBIX OTHOIIECHUH B
KOJJIEKTUBE, KOMMYHUKATHBHONH KOMIIETEHTHOCTH B OOIIECTBEHHO IIOJIE3HOM, Yy4eOHO-
MCCJIEI0BATENbCKOM, TBOPUECKON U IPYrUX BHUJIAX JNEATEILHOCTH, TOTOBHOCTH K pa3HO0Opa3HOU
COBMECTHOM JIESTENBHOCTH TPHU BBIMOJHEHUN yYEOHBIX, TTO3HABATEIBHBIX 3a/1a4, BBHITOJHEHUN
XUMHUYECKHUX SKCTIEPUMEHTOB, CO3/IaHUU YY€OHBIX MPOEKTOB, CTPEMIICHHUS K B3aHMOTIOHUMAaHUIO
¥ B3aUMOINOMOINM B Mpolecce 3TOH y4eOHOW JesTeNbHOCTH, TOTOBHOCTH OIICHHBATh CBOE
MOBEJICHUE U TIOCTYIIKM CBOMX TOBAPHUIIEH C TO3UIMHM HPABCTBEHHBIX M TPABOBBIX HOPM C
Y4€TOM OCO3HAHUS MOCJEICTBUI MOCTYIIKOB;

3) UEHHOCTH HAYYHOTO TO3HAHMUS:

- MHPOBO33PEHUECKUX MPEACTaBICHUNM O BELIECTBE W XUMHUYECKON peakiui,
COOTBETCTBYIOIIMX COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKHM W COCTaBIISIONIMX OCHOBY IS
MOHUMAHUS  CYIIHOCTH HAy4YHOW KapTUHBI MHpa, TPEACTABICHUHM 00  OCHOBHBIX
3aKOHOMEPHOCTSAX Pa3BUTHUS MPUPOABI, B3AUMOCBS3AX YEJIOBEKA C MPUPOJIHOM Cpeloil, 0 posu
XMMUU B MIO3HAHUM 3TUX 3aKOHOMEPHOCTEH;

- MO3HaBaTEIbHBIX MOTHBOB, HAMPABIICHHBIX HA TOJYYCHHUE HOBBIX 3HAHUU IO XHWMHH,
HEOOXOIUMBIX TSI O0BSICHEHUS HAOTI0JAEMBIX MTPOIIECCOB U SBJICHHIA;

- TI03HaBaTeNbHOM, HHPOPMAIIMOHHON U YUTATEIBCKON KYJIbTYpPhI, B TOM YHCIIE HAaBBHIKOB
CaMOCTOSITENILHOM pPabOThl ¢ y4eOHBIMH TEKCTaMH, CIPABOYHOHN JHUTEPaTypoH, AOCTYIHBIMU
TEXHUYECKUMH CPEACTBAMU MH(POPMAITMOHHBIX TEXHOJIOTHIA;,

- UHTEpeca K 00yYEHHUIO U TTO3HAHMIO, JTF0003HATEIHHOCTH, TOTOBHOCTH M CTIOCOOHOCTH K



caM000pa3oBaHuUI0, IPOEKTHOM U HMCCIEA0BATENbCKON NEATENBHOCTH, K OCO3HAHHOMY BBHIOOpY
HANPABICHHOCTH U YPOBHS O0YUYCHHUS B NabHEHUIIIEM;

4) hopmMupOBaHUS KYIbTYPHI 3I0POBBS:

- OCO3HAHUS IICHHOCTH >HU3HU, OTBETCTBEHHOI'O OTHOILIEHHUS K CBOEMY 3J0pPOBBIO,
YCTaHOBKM Ha 3JI0pOBBIM 00pa3 >KU3HU, OCO3HAHMS MOCIHEACTBUM W HENPUSTHUS BPEIHBIX
NpUBBIYCK (YHOTPEOJIECHUST alKOTOJs, HAPKOTHKOB, KYPEHHS), HEOOXOIMMOCTH COOJOICHUS
npaBuJl 0€30MaCHOCTH TPH OOpAlEeHWH C XMUMHYECKHMHU BEIIECTBAMHU B OBITY W pEalIbHOMN
KU3HU;

5) TpyZIOBOTO BOCIIUTAHUS:

- WHTEpeca K MPAKTUYECKOMY H3Y4YCHHIO TpOodecCHii W TpyAa pa3IudHOro poja,
YBOXCHHE K TPyAy W pe3ylbTaTaM TpPYAOBOH JACITEILHOCTH, B TOM YHCIE Ha OCHOBE
NPUMEHEHUS TMPEeIMETHBIX 3HAHUI [0 XWUMHUHU, OCO3HAaHHOIO BbIOOpa WHAMBHUAYAIbHOMI
TPACKTOPUHU MPOJOJLKEHUST 00pa30BaHUS C YYETOM JIMYHOCTHBIX MHTEPECOB U CIHOCOOHOCTH K
XUMHUH, OOINECTBEHHBIX HWHTEPECOB M TOTPEOHOCTEH, YCHEMHOW MPOPeCCHOHATBHON
JNESATCIIBHOCTH W Pa3BUTHS HEOOXOIUMBIX YMEHHH, TOTOBHOCTH aJalTHPOBATBHCS B
npodeccuoHansHOM cperne;

6) PKOJIOTUYECKOTO BOCIIUTAHUSI:

- DKOJIOTHYECKH IIeJIeCOO00Pa3HOr0 OTHOIICHUS K MPUPOJE KaK HCTOYHUKY JKHU3HH Ha
3emiie, OCHOBE €€ CYIIECTBOBaHUS, MOHWMAHMs IIEHHOCTH 3JI0pPOBOTO W Oe3ormacHoro odpasza
JKU3HH, OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (U3MUECKOMY U TMCHUXHYECKOMY
3I0POBBIO, OCO3HAHUS IIEHHOCTH COOIIOJIEHUS MpaBUil OE30MACHOTO MOBEICHHS MpHU padboTe ¢
BEIICCTBAMH, a TAK)KE B CHUTYAIIHX, YTPOXKAFOIIUX 37J0POBBIO M KU3HH JIFOJICH;

- CITOCOOHOCTH TPUMEHSTH 3HAHUS, MMOJIydaeMble MPU W3YYCHHH XWUMHH, JUIS PEIICHUS
3a/1a4y, CBS3aHHBIX C OKPYXAloHled MPHUPOJHON Cpeloil, TOBBIIICHHS] YPOBHS KOJOTHYECKOU
KYJIBTYpPbI, OCO3HAHUS TJI00ATFHOTO XapaKTepa SKOJOTHYECKUX MPOOIeM M MyTel MX pelleHus
MOCPEACTBOM METOJIOB XUMUU;

- SKOJIOTHYECKOTO MBINUICHUS, YMECHHSI PYKOBOJCTBOBAaThCS WM B ITI03HABATEIHHOM,
KOMMYHHUKATHBHOM U COLIMATBLHON MPAKTHKE.

MeTtanpeaMeTHbIE pe3yIbTaThl.

B cocraBe merampeaMETHBIX PE3YJIbTATOB BBIICISIOT 3HAYUMBIC TSI (DOPMHUPOBAHHUS
MHPOBO33pEHHUsT OOIICHAYYHbBIC MMOHATHUS (3aKOH, TCOPHS, NMPUHITUI, THIOTe3a, (aKT, CHCTEMA,
MPOILIECC, IKCIEPUMEHT U JPYToe), KOTOPhIe UCIOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX
mpeaMeTax U MO3BOJISIFOT Ha OCHOBE 3HAHUM M3 ATUX MPEIMETOB (OPMUPOBATH MPEICTABICHUE O
LEJIOCTHOW HayyHOW KapTHMHE MUpa, U yYHUBEpCalbHblEe ydeOHble NEHCTBUS (TIO3HaBaTEIbHbIE,

KOMMYHHUKAaTHBHbIE, PETYJIATUBHBIE), KOTOpble oOecnedynBaroT (OPMHUPOBAHHE TOTOBHOCTH K



CaMOCTOSITEIILHOMY TUIAHHPOBAHHIO M OCYIIECTBICHUIO YICOHOM e TCIILHOCTH.

MeTtanpeaMeTHble pe3yabTaThl OCBOSHUS 00pa30BATENBHOW MPOTPAMMBI 10 XHUMHH
OTPaXKarOT OBJIA/ICHUE YHUBEPCATBHBIMU TIO3HABATEILHBIMU JCHCTBUSAME, B TOM YHUCIIC:

1) 6a3oBbIe JIOTHYECKUE JCHCTBUS:

- YMEHHE HCIOJIb30BaTh IPHEMBI JIOTHYECKOTO MBIIUICHUS IPH OCBOCHUHM 3HAHUIA:
pacKpbIBaTh CMBICT XHUMHYECKHX TOHSATHH (BBIICISATH WX XapaKTEepHBIC IPU3HAKH,
YCTaHABIIMBATh B3aMMOCBSI3b C JIPYTUMU MOHSATUSMHU), UCIIOIH30BATh TOHATHUS I OOBSICHEHUS
OTJICNBbHBIX (PAKTOB W SIBJICHWH, BBIOMPATh OCHOBAHUSA M KPUTEPHH JUIA KJIaCCH(PHUKAIUU
XUMHUYECKHX BCIIECTB M XMMHUYCCKUX PEaKIUi, YCTAHABIUBATh IPUYUHHO-CIICICTBEHHBIC CBSI3U
MEXy 00BEKTaMHU U3YUCHUS, CTPOUTH JIOTHYECKUE PACCYKIeHUS (MHIYKTUBHEIC, ISYKTHBHBIC,
10 aHAJIOTHH ), TPOBOJUTH BBIBOJIBI U 3AKJTFOUCHUS;

- YMEHHE MPUMEHSATH B MPOLIECCE MO3HAHUS TOHATHS (MIPEIMETHBIC M METANPEIMETHBIC),
CHUMBOJIMYECKUE (3HAKOBBIC) MOJCIH, HCIOJb3yeMble B XHMHHU, PEOOPa3OBBIBATH IIUPOKO
MPUMCHSIEMBIE B XUMHUU MOJCIBHBIC MPEACTABICHUS - XUMHYCCKHN 3HAK (CHMBOJI 3JIEMEHTA),
XuMHYeckas (opMyina W YpaBHCHHE XHMHUYSCKOM pEakuu - TpPH PEIICHUU Yy4eOHO-
MO3HABATENIBHBIX 33Ja4, C Y4YETOM OTHUX MOJCIbHBIX TNPEACTABICHUN BBIABIATH U
XapaKTepU30BaTh CYIICCTBEHHBIC MPHU3HAKH M3y4aeMbIX OOBEKTOB - XMMHUYECKHX BEUICCTB H
XUMHUYECKHX PEAKIIMH, BBISBIATH OOIIME 3aKOHOMEPHOCTH, NMPUYHHHO-CIICACTBCHHBIE CBSI3H U
MIPOTUBOPEUHS B H3y4aEMBIX TPOIECCAX U SIBICHUSX;

2) 6a30BbIC UCCIIEAOBATEIBCKHE JCHCTBUS:

- YMEHHUE HCMOJIb30BaTh MOCTABICHHBIE BOMPOCH B Ka4eCTBE MHCTPYMEHTA MO3HAHMUS, a
TakKe B KadeCTBE OCHOBHI UIs (OPMUPOBAHUS THUIIOTE3BI IO IPOBEPKE TMPABHIBLHOCTH
BBICKA3bIBAEMBIX CYXICHHIA,

- IpUOOpEeTEeHNE OMbITa MO MJIAHUPOBAHUIO, OPTaHU3ALMUN U MPOBEACHHUIO YUEHUYECKUX
HKCIIEPUMEHTOB: YMEHHE HaOII0aTh 32 XOJJ0M MpoIlecca, CAaMOCTOSTENILHO MTPOTHO3UPOBATH €TI0
pe3ynbTaT, (GOpMYJIUPOBaTh OOOOIICHHS M BBIBOJBI 1O pe3yJIbTaTaM IPOBEJICHHOTO OIIBITA,
WCCJICIOBAHMSI, COCTABIISATh OTYET O IIPOICIIaHHON padoTe;

3) pabota ¢ uHpOpManueii:

- YMCHHE BBIOMpaTh, aHATU3UPOBATh U HHTEPIPETUPOBATH MH(DOPMAIMIO pPa3IHYHBIX
BHJIOB M (JOPM TIPEJCTABJICHUS, TMOJIy4aeMyI0 W3 Pa3HbIX HUCTOYHHKOB (HAYYIHO-TIOMYJISIpHAsS
JUTEepaTypa XHMHYECKOTO COJEp)KaHHs, CIpaBOYHbIC TocoOMs, pecypcel HHTepHEeTa),
KPUTHYECKH OIICHUBATh MPOTUBOPEUYUBYIO U HETOCTOBEPHYIO HH(DOPMAIIHIO;

- YMEHUE IPUMEHSATH Pa3INYHbIe METO/BI U 3allPOCHI MPHU MOUCKE U 0TOOpe MHPOpMAITUU
U COOTBETCTBYIOIIMX JAHHBIX, HCOOXOIMUMBIX IS BBITOJIHCHUS YYCOHBIX M IO3HABATEILHBIX

3aJa4 OIpeIeJICHHOTO TUIIA, TPUOOPETEHHE OMbITa B 00JIACTH MCIOJIB30BaHUS HMH(POPMAIIMOHHO-



KOMMYHHUKATHUBHBIX TEXHOJOTHH, OBIaJeHUE KYIbTYPOH aKTUBHOTO HCIIOJIb30BAHUS PA3TUYHBIX
MIOUCKOBBIX CHCTEM, CaMOCTOSATEIbHO BBIOMpPATh ONTUMAIbHYIO (OpPMYy IpenCTaBICHUS
uHPOpPMALMK U WUTIOCTPUPOBATH pEIIAaeMble 3a/laud HECIOXKHBIMH CXEMaMH, JuarpaMMaMH,
npyrumMu popmamu rpa UK U UX KOMOMHAITUSMU;

- YMEHHE UCIOJb30BaTh M aHAIM3UPOBATH B Ipoliecce Y4EOHON M UCCIIE0BATEIbCKON
NEeSITeIbHOCTH HH(POPMAIIHIO O BIHUSHUY MPOMBIIUIEHHOCTH, CEIBCKOT0 XO35SHUCTBA U TPAHCIIOPTa
Ha COCTOSIHUE OKPYKAIOLIEH NPUPOJIHON CPEBI;

Y  oOyuatomierocss  OyayT  c@OpMHpOBaHBI  CJEAYIOUIME  YHHBEpCajbHBIC
KOMMYHHUKATHUBHBIE JCHCTBHUS:

- YMEHHE 3aJaBaTh BOIPOCH (B XOoJe Auanora W (Wiu) AUCKYCCHH) IO CYIIECTBY
oOcyxnaemMold TeMmbl, (HOPMYIHPOBATH CBOM NPEIIOKEHHUS OTHOCUTEIHFHO BBIIIOJHEHUS
PeJIOKEHHON 3a1a4H;

- TOpuoOpeTeHHe OMbITa MPE3CHTAMU PEe3YIbTaTOB BBIIOJHEHUS XUMHYECKOTO
IKCIIEPUMEHTa (JIA0OPATOPHOTO OTBITA, JTAOOPATOPHOH pPabOTHI IO WCCICAOBAHUIO CBONCTB
BEIIIECTB, YU€OHOTO MTPOCKTA);

- 3aMHTEPECOBAaHHOCTh B COBMECTHOM CO CBEPCTHHKAMHU [O3HABaTENbHON U
MCCJIEIOBATENLCKON NIeATEIbHOCTH MpPU PEIICHUH BO3HHUKAIOUIMX MpOoOJieM Ha OCHOBE yuera
OoOLIMX HMHTEPECOB U COIVIACOBAaHUS MO3ULMN (00CYyXaeHHs, OOMEH MHEHHSMH, "MO3rOBbHIE
MITYpMBI", KOOPAWHAIMSI COBMECTHBIX JCHCTBUH, ONpeNeieHue KPUTEPUEB MO0 OIICHKE KayecTBa
BBINTOJIHEHHOM pabOTHI U IpyTHUE);

VY oOyuatomierocss OynyT cOpMHPOBaHBI CIEAYIOUIME YHUBEPCAIbHBIE PEryJITUBHBIC
JIEUCTBUS:

- YMEHHE CaMOCTOSTENBbHO OMNpeNeisTh Ledu JAEATeIbHOCTH, IUIaHWPOBATb,
OCYILECTBIISATh, KOHTPOJIMPOBATH U MPU HEOOXOAUMOCTU KOPPEKTHPOBATH CBOIO AEATEIbHOCTD,
BbIOMpaTh Hauboinee 3(deKkTuBHBIE CHOCOOBI pemieHus y4eOHBIX M IO3HaBaTEIbHBIX 3ajad,
CaMOCTOSTENIBHO COCTABJIATh WJIM KOPPEKTUPOBATh NPEIJIOKEHHBIA AITOPUTM JIEWCTBUM NpH
BBHIITOJIHEHUH 3aJaHAH C Y4YeTOM TMONY4YeHHsS HOBBIX 3HAaHMKA 00 W3ydaeMbIX OOBEKTax -
BEIIIECTBAX U PeaKkIUsX, OLEHUBATh COOTBETCTBHE MOJYYSCHHOTO pe3yIbTaTa 3asBJICHHOM LIeH;

- yYMEHHE HCIOJb30BaTh M AHAJIM3UPOBATh KOHTEKCTHI, MpeJlaraéMbleé B YCIOBHH
3aJaHuH.

[IpenmeTHbIe pe3yibTaThl OCBOCHUS MPOTPAMMBI 10 XHMHH Ha ypPOBHE OCHOBHOTO
o011ero o0pa3oBaHus.

B cocraBe mnpenMETHBIX pe3yAbTATOB MO OCBOCHHUIO 0043aTENbHOTO COJEpIKaHus,
YCTAaHOBJICHHOTO JIaHHOW denepaibHOM pabodeil mporpaMMoi, BBIJACIAIOT: OCBOCHHBIC

oOydarlolmuMucs Hay4yHble 3HAHHUS, YMEHHS M CHOCOObI JeWCTBUM, creuuduyeckue s



npeaAMEeTHOM oOsactu "Xumus'", BUIBI JEATEIBHOCTH IO TMOJYYEHHUIO HOBOTO 3HAHUS, €ro
WHTEPIIPETAINH, TPEOOPA30BAHUIO U IPUMEHEHUIO B PA3IMYHBIX YICOHBIX U HOBBIX CUTYAIIHSX.

K xonmy oOydenus B 8 kimacce y oOydaromierocss 0yayT cOpMHUpPOBaHBI CIEAYIONIUE
peIMETHBIC PE3yIbTaThl IO XUMUH:

- pacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKHX MOHATHUN: aTOM, MOJIEKYyJa, XUMUYECKUN
AJIEMEHT, IPOCTOE BEUIECTBO, CIIOXKHOE BELIECTBO, CMECh (OJHOpPOJHAs W HEOIHOPOJAHAs),
BaJICHTHOCTb, OTHOCUTEJIbHAs aTOMHAas U MOJIEKYJIIpHas Macca, KOJMYECTBO BEIIECTBA, MOJIb,
MOJIIpHasi Macca, MaccoBas JI0JiI XMMHUYECKOTO 3JIEMEHTa B COCJAMHEHUHU, MOJIAPHBIA 00bEM,
OKCHJI, KUCJIOTa, OCHOBAHHUE, COJIb, JIEKTPOOTPULIATEIILHOCTD, CTENICHb OKUCIICHUS, XUMUYeCKast
peakuus, KiaccU(UKaIMs peakUui: peaklMM COECIUHEHUS, peaklUu pasjIoKEHUs, peakluu
3aMeIIeHUs, Peakui 0OMeHa, K30- M YHIO0TEPMUYECKHE PEaKIuH, TEIJIOBOH dPPeKT peakuuny,
ApO aToOMa, PIIEKTPOHHBIN CJIOW aToMa, aTOMHasi OpOUTalb, paANyC aToMa, XUMUYeCcKas CBS3b,
NOJIsIpHasl U HEMOJspHas KOBaJCHTHAas CBs3b, MOHHAS CBA3b, WOH, KaTHOH, aHUOH, PacTBOp,
MaccoBast 10Jis BellecTBa (IIPOLEHTHAs KOHIIEHTpalKsl) B pacTBOPE;

- WUTFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMHUYECKUX IMOHATHH W TPHUMEHSTH ITH
MOHSITHS IIPU OMTUCAHUH BEIIECTB M UX MPEBPAIICHUI;

- HUCIOJB30BaTh XHUMHUYECKYIO CHUMBOJIMKY JJisi COCTaBieHHS (OpMYyNl BEHIECTB U
YPaBHEHUN XUMUYECKUX PEAKLUH;

- OMNpeAeNsATh BAJIEHTHOCTh aTOMOB 3JEMEHTOB B OWHApHBIX COECIUHEHMSX, CTENEHb
OKHCJICHUS 3JIEMEHTOB B OMHAPHBIX COEIMHEHUSX, IPUHAITIC)KHOCTh BEIIECTB K ONPEACTICHHOMY
KJIacCy COeAMHEeHM 1o QopmynaMm, BUJ XUMHUYECKON CBS3U (KOBAJICHTHas M HWOHHAasA) B
HEOPTraHWYECKUX COCTMHECHHUSIX;

- packpeiBath cMmbica llepuogmueckoro 3akona /.M. MenaeneeBa: neMOHCTPUPOBATH
MOHMMAaHNE MEePHUOINYECKON 3aBUCUMOCTH CBOMCTB XUMUYECKUX JIEMEHTOB OT UX MOJIOKEHUS B
[lepnonnueckoii cucteme, 3aKOHOB COXPAHEHHUS MACChl BEIIECTB, TIOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO Y4YEHHMsI, 3aKOHa ABOTajpo, ONMUCHIBATh U XapaKTEpHU30BaTh TAOIUUYHYIO (HOpMYy
[Teproauyueckoil CUCTEMBl XMMUYECKUX JJIEMEHTOB: pa3jinyaTh MOHATHS '"TJIaBHAs MOATrpPYyIa
(Arpynmna)" u "noGounas noarpynna (b-rpynmna)", mManble u GoJbIINE MEPUObI, COOTHOCUTh
00o3Ha4YeHHsI, KOTOpbIe UMeroTcs B Tabnuie "[leprogudeckas cucteMa XMMHYECKUX 3JIEMEHTOB
J.N. MenpaeneeBa" ¢ 4UCIOBBIMH XapaKTE€PUCTUKAMHU CTPOEHUS aTOMOB XUMHUUYECKHX JIEMEHTOB
(cocTaB u 3apan sapa, 00IIee YUCIIO FIEKTPOHOB U paclpeiesieHne X MO 3JIEKTPOHHBIM CI0AM);

- KIACCHU(UIIMPOBATh XUMHUUECKHE DJIEMEHThI, HEOPTaHUYECKUE BEIIECTBA, XMMHUECKUE
peakiuu (1o YUCIy U COCTaBY YYaCTBYIOIINX B PEAKI[UHU BEIIECTB, M0 TEIULIOBOMY P HEKTY);

- XapakTepu30BaTh (OMUCHIBATH) OOIIHME XMMHYECKHE CBOWCTBA BEIIECTB Pa3IMYHBIX

KJIACCOB, TOATBEPXkAasi ONMHCAaHWE MPUMEPAMU MOJIEKYJISIPHBIX YpaBHEHHUI COOTBETCTBYIOIIHMX



XUMHYECKUX PEAKIIUN;

- MPOTHO3MPOBATH CBOMCTBA BEIIECTB B 3aBUCMMOCTH OT MX Kay€CTBEHHOI'O COCTaBa,
BO3MOXKHOCTH MPOTEKAHHSI XUMUYECKHIX MTPEBPAIICHUIA B PA3JIMYHBIX YCIOBHSIX;

- BBIYUCIIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO Macchl BEUIECTB, MACCOBYIO
JIOJIF0 XMMHYECKOT0 JIEMEHTa 1o (popMyrie COeIMHEHUS, MACCOBYIO JIOJIIO BEIIECTBA B PacTBOPE,
MIPOBOJMTH PACUETHI MO0 YPABHCHUIO XUMUYIECKOU PEAKITUH;

- MPUMEHATh OCHOBHBIE OMEPALMH MBICIUTEIILHON JESITEIbHOCTU - aHajlu3 U CHHTE3,
CpaBHEHHME, O0000IIeHHe, CHUCTEeMaTH3aluio, KiIacCU(UKAIMIO, BBbISBICHHE MPUYUHHO-
CJIEICTBEHHBIX CBSI3€H - /I U3yUEHUSI CBOMCTB BEILECTB U XMMUYECKUX PEaKIIUii, €CTECTBEHHO-
Hay4yHbIE METOJbl TO3HAHUS - HAOIIOJEHWE, H3MEpPEHHEe, MOJCIUPOBAHUE, DKCIEPUMEHT
(peanbHBII U MBICTICHHBIN);

- cJenoBaTh MpaBUiiaM TMOJB30BAHUS XUMHUYECKOW TOCYAOH M JabOpaTOPHBIM
o0opynoBaHueM, a Takke TMpaBujaM oOpalleHuss C BEIIeCTBAaMU B COOTBETCTBUU C
WHCTPYKIIUSAMH TI0 BBIIIOJIHCHUIO J1a0OPAaTOPHBIX XHUMHYECKHX OIBITOB I10 TIONYYCHHUIO U
coOMpaHnio ra3000pa3HBIX BEIIECTB (BOAOPOJA M KHUCIOPOJA), IPUTOTOBJICHHIO PACTBOPOB C
OTpeIeICHHOM MaccoBOM JoNiell PAacTBOPEHHOIO BEIECTBA, IUIAHUPOBATH M IPOBOAUTH
XUMHYECKHE SKCIEPUMEHTHI MO PACIO3HABAHHIO PACTBOPOB IIENOYEH M KHUCIOT C MOMOIIBIO
MHAMKATOPOB (1akmyc, ¢peHondTaiert, METUIOPAHK U IPYTHE).

K xonmy oOydenuss B 9 knacce y oOydwaromierocs OyayT chOpMHpPOBAHBI CIEAYIOIINE
MpeIMETHBIC PE3yIbTaThl IO XUMUH:

- pacKpbIBaTh CMBICII OCHOBHBIX XHMHUYECKUX TOHITHIA: XUMHUYECKUN DIEMEHT, aTOM,
MOJIEKYyJIa, HWOH, KaTWOH, aHHMOH, TMPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, BAJIEHTHOCTb,
ANEKTPOOTPHUIIATEIBHOCTh, CTEMEHb OKHUCICHUS, XUMUYECKas peakius, XUMHUYECKas CBS3b,
TEIIOBOM 2P PEKT peakiiu, MOJib, MOJSPHBIA 00BEM, PaCcTBOP, AIIEKTPOIUTHI, HEANEKTPOIUTHI,
AIIEKTPONIUTUYECKAs] AMCCOIUAINS, DPEaKIMH HWOHHOTO OOMEHa, KaTajau3aTop, XHUMHUYECKOe
paBHOBecHe, OOpaTUMble W HEOOpaTHMBbIE PEaKIMH, OKHUCIUTEIbHO-BOCCTAHOBUTEILHBIE
peaKiMy, OKHCIWUTEIh, BOCCTAHOBHUTENb, OKHCJICHHE ¥ BOCCTAHOBIICHHWE, aJUIOTPOIIHSI,
aM(pOTEepHOCTh, XUMUYECKasl CBS3b (KOBAJICHTHAs, MOHHAS, METAJUTMUECKas ), KpUCTATNYeCcKas
pelieTka, KOppO3usi METAIOB, CIUIaBBl, CKOPOCTh XUMHYECKOW pEaKIHH, MpeaeabHO
nonyctumas konueHTpanus [TJIK BemecTsa;

- WUTFOCTPUPOBATH B3aMMOCBS3b OCHOBHBIX XHMHUYECKUX IMOHATHH W TPHUMEHSTH ITH
MOHSITHS TIPU OMTUCAHHUH BEIIECTB M UX MPEBPAIICHUI;

- HUCIONB30BaTh XHWMHUYECKYI0 CHMBOJIMKY JJisi COCTaBIeHHS (HOpMYyNl BEHIECTB U
YpaBHEHUN XUMUUYECKUX PEAKIIN;

- OmInpeacisiTb BaJICHTHOCTb W CTCIICHL OKUCICHUA XHUMHYCCKHUX OJOJIEMCHTOB B



COCIMHEHUSX PAa3JIMYHOrO COCTaBa, MPHUHAIJICKHOCTh BEIIECTB K OINpEeAeNIEHHOMY Kiaccy
CoeMHEHUH mo GopMyinaM, BUJ XUMHUYECKON CBS3U (KOBaJICHTHAs, HOHHAS, METAJUINYECKast) B
HEOPraHMYECKUX COCAMHEHMSX, 3apsii MOHA 10 XUMHYECKOW (opmyne, XapakTep cpenbl B
BOJHBIX pAacTBOpaX HEOPraHWYECKUX COCAMHEHUH, THUN  KPUCTAJUIMYECKON  pPELIeTKU
KOHKPETHOI'O BEIIECTBA;

- packpeiBath cmbica [lepuoanueckoro 3akona .M. MenneneeBa u A1€MOHCTPUPOBATH
€ro MOHMUMAaHHUE: ONMCHIBATh M XapaKTepHu30BaTh Tabun4Hyto ¢popmy [leproanyeckoi cucTemMsbl
XHMUYECKHX AJIEMEHTOB: pa3jinyaTh MOHATUS 'TiaBHas noarpynna (A-rpynma)" u "moOouHas
noarpynna (b-rpymma)", maneie ¥ OOJbIIME MEPUOJIBI, COOTHOCUTH 00O03HAYEHHs, KOTOPHIE
UMEIOTCS B MEPUOJMYECKOM Tabiule, ¢ YHUCIOBBIMU XapaKTEPUCTUKaMH CTPOECHUS aTOMOB
XUMHUYECKHX 3JIEMEHTOB (COCTaB U 3aps] siipa, 00lee YUCIO 3JIEKTPOHOB U paclpeesieHue Ux
0 JIEKTPOHHBIM CIIOSIM), OOBSACHATH 00II1e 3aKOHOMEPHOCTH B U3MEHEHHUU CBOMCTB 3JIEMEHTOB
U UX COCIMHEHHH B MpeJeax MajblX MEPUOJOB U INIABHBIX MOJTPYII C YYETOM CTPOSHHUS HX
aTOMOB;

- KJIacCU(UIIMPOBATh XUMHUYECKUE DJIEMEHTHI, HEOPTAaHWYECKHE BEIIECTBA, XUMHUYECKHUE
peakiuu (10 YUCIY U COCTAaBY YYAacCTBYIOIIUX B PEAKIMH BEIIECTB, [0 TEIJIOBOMY 3G (deEKTy, 1Mo
W3MEHEHUIO CTENEHEH OKUCICHHSI XUMUYECKIX JIEMEHTOB);

- XapakTepu3oBaTh (ONHUCHIBaTh) OOLIME M cHenupuYecKue XHWMHUYECKHUE CBOWCTBA
IPOCTBIX M CJIOXHBIX BEIIECTB, MOATBEPKAasl ONUCAHUE MPUMEPAMU MOJIEKYJIIPHBIX U HOHHBIX
YpaBHEHU COOTBETCTBYIOUIUX XUMUUYECKUX PEAKLINIA;

- COCTaBJIATh YPABHEHMS JIEKTPOJIUTHUECKON AUCCOLUALIMM KUCIIOT, IEN0YeN U CONEH,
MOJIHBIE M COKpAICHHbIE YypaBHEHUS peakUuil HOHHOrOo OOMEHa, ypaBHEHHUS peaklui,
MOJATBEPXKJAIOIINX CYIIECTBOBAHUE T'€HETHMUECKON CBA3M MEXJY BELIECTBAMM Pa3JIMYHBIX
KJIaCCOB;

- packpbIBaTh CYLUIHOCTb OKHCIHUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUN MOCPEACTBOM
COCTaBJICHUS 3JIEKTPOHHOT0 OajaHca ITUX peaKIuii;

- MPOTHO3MPOBATh CBOWCTBA BEILIECTB B 3aBUCHUMOCTU OT MX CTPOEHHUS, BO3ZMOXHOCTH
MPOTEKAHUsI XUMUYECKUX NTPEBPAILIEHUN B PA3JIMYHBIX YCIOBUSIX;

- BBIYMCIIATh OTHOCUTENBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO Macchl BELIECTB, MACCOBYIO
JIOJIF0 XMMHYECKOT0 AJIEMEHTA 0 (popMyIie COeAMHEHUSI, MACCOBYIO JIOJIIO BEILLIECTBA B PaCTBOPE,
MIPOBOAMTH PacueThl 0 YPABHEHUIO XUMUYECKON PEeaKIiy;

- co0moparth mpaBuia TOJIB30BAaHUS XHUMHUYECKOH TocyAod u  JTabopaTopHBIM
000pyI0BaHUEM, a TAaKXKe MpaBUiIa OOpaIEHHs C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKLUSIMU
MO0 BBIMOJHEHUIO J1a0OpaTOPHBIX XHMMHMUYECKHUX OINBITOB IO TMOJY4YEHHIO U CcOOHUpaHUIO

ra3000pa3HbIX BEMIECTB (aMMHUaKa U YTJIEKUCIIOTO ra3a);



- MPOBOJUTH PEaKLUH, MOATBEPKAAIOIINE KaUYECTBEHHbII COCTaB pPa3IMYHbIX BELIECTB:
pacrio3HaBaTh OIBITHBIM IIyTEM XJOPUIOPOMHUI-, HOAMI-, KapOoHaT-, Qocdar-, cuimkar-,
cynbdar-, THAPOKCUI-HUOHBI, KATUOHBI aMMOHHS ¥ HMOHBl HM3YYEHHBIX  METaJJIOB,
MPUCYTCTBYIOILIME B BOJHBIX PACTBOPaX HEOPraHUYECKUX BEILIECTB;

- IPUMEHSTH OCHOBHBIE OIEPAllMM MBICIUTEIBLHON AESITENbHOCTH - AaHAIW3 U CHUHTE3,
CpaBHEeHHE, 0000IIeHNe, CHCTEMAaTU3alllIO, BBISBICHHE MPUYUHHOCIEICTBEHHBIX CBS3EH - JUIs
U3yUYEHHsI CBOICTB BEIIECTB M XUMHUYECKUX PEAKIIMA, €CTEeCTBEHHO-HAYYHbIE METOBI TIO3HAHUS -
HaOJI0/IeHUE, U3MEpPEHNE, MOJEIMPOBAHNE, IKCIIEPUMEHT (pealbHbIN 1 MBICIICHHBIH).

B ¢denepanpHbiX W pervoHaNbHBIX MpOLEAypax OLEHKM KadecTBa 0O0pa3oBaHUS
UCIIOJIB3YETCSl  MepeyeHb (KOAM(PHUKATOP) paclpeleIeHHbIX IO KJaccaM ITPOBEPSIEMBIX
TpeOOBaHUIl K pe3yJpTaTaM OCBOECHHS OCHOBHOH 00pa3oBaTENIbHON IMPOrpaMMbl OCHOBHOI'O

06]].[61"0 O6paSOBaHI/I$I U 3JICMCHTOB COACPKAHHA 110 XUMUMU.
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