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[Iporpamma Mo XuMuHM Ha YPOBHE OCHOBHOT'O OOIIET0 00pa30BaHUsl COCTABJIECHA HA OCHOBE
TpeOOBaHUI K pe3yabTaTaM OCBOCHHS OCHOBHOW 0OO0pa3oBaTeIbHOH MpPOTpamMMbl OCHOBHOTO
o0Omiero oopazoBanus, npeacraBieHHbx B PI'OC OO0, a Taxxe Ha OCHOBE paboyeil IporpaMMBl
BOCIIMTAHUS M C Y4ETOM KOHLENIMM MPEroJaBaHus Y4eOHOTO mpeaMera «XuMmus» B
oOpa3oBaTeNbHBIX opranm3ansix Poccuiickoit enepamum.

[Iporpamma o xumMun pazpadoTaHa ¢ 1EeIbI0 OKa3aHHUS METOIMYECKON TOMOIIU YIUTENIO B
cO37aHUU paboyel IPOrpaMMBbI 110 Y4€OHOMY IIPEAMETY.

[Iporpamma mo xXuMuM Aa€T TPEACTABICHUE O IeNsiX, oOmel crparermu OOy4YeHHS,
BOCIIMTAHUS W pa3BUTHs OOYyJalOIUXCS CpPEACTBAMHU YYEOHOTO IpPEeIMETa, YCTaHABIMBAET
00s13aTeNIbHOE TPEIMETHOE COJIEpKaHME, MPeIyCMaTPUBAET paclpeesieHHe ero mo Kiaccam u
CTPYKTYPUPOBAHUE 110 pa3ZiCjiaM U TCMaM IporpaMMbl 10 XUMHUH, OIIPCACIIACT KOJINIYCCTBCHHBIC
1 KQUCCTBCHHBIC XapPAKTCPUCTUKHU COACPKaHM A, pPCKOMECHAYEMYIO MOCIICAOBATCIIBHOCTh NU3YUCHH A
XUMHH C YUETOM MEXKIIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBsI3€H, JIOTHKH y4eOHOTO Ipoliecca,
BO3PACTHBIX 0COOEHHOCTEH 00YJaIOIIIXCS, OTIPEIEISIET BOZMOXKHOCTH MTPEMETA IS peaTu3aIiu
TpeOOBaHMI K pe3yabTaTaM OCBOCHHUS OCHOBHOH 0Opa30BaTENbHOW MPOrpaMMbl Ha YpPOBHE
OCHOBHOTO 00rmIero oOpa3oBaHus, a TaKkKe TPeOOBaHWI K pe3ylbTaTaM OOydeHHUs XHMUHU Ha
YpOBHE IIeJIel U3yueHHUs MpeaMeTa U OCHOBHBIX BWJIOB Y4€OHO-TIO3HABATEIHHOU JIEATEILHOCTH
00yJaroIIerocs 1mo OCBOCHUIO y4eOHOTO COIep KaHMS.

3HaHUe XUMUH CITY)KUT OCHOBOH 151 (GOPMUPOBAHHS MUPOBO33PEHHS 00YUJAIOMIETOCS, €ro
MIPeJICTaBICHU 0 MaTepuaibHOM €AMHCTBE MUPA, BXXHYIO POJIb UTPAIOT (POPMUPYEMBIE XUMHEH
MpEACTAaBJICHUA O B3ANUMOIIPEBPAIICHUAX SHEPTUH U 00 OBOJIIOIIMHK BCIICCTB B MPUPOJAEC, O MTYTAX
perieHuss TIIOOAIBHBIX TPOOIEM YCTOMYMBOTO PAa3BUTHS YEJIOBEUECTBA - CBHIPHEBOM,
SHEPTEeTUIECKOH, MUIIEBON U IKOJIOTHIECKON 0€30IMacHOCTH, MPOOIIEM 3paBOOXPAHEHUS.

N3ydenune xumuu:

CIOCOOCTBYET peann3allii BO3MOKHOCTEH 17151 caMOpa3BUTUA U (GOPMUPOBAHUSI KYIbTYPBI
JUYHOCTH, €€ 001mel 1 (PyHKIIMOHATTLHON TPaMOTHOCTH;

BHOCHT BKJIaJl B (POPMHUPOBAHNE MBIIIJICHUS U TBOPUYECKUX CIIOCOOHOCTEH O0ydaronuxcs,
HAaBBIKOB HMX  CaMOCTOSITEJIbHOM  y4eOHON  NeATeNbHOCTH,  OSKCIEPUMEHTAIBHBIX U
HCCIIEIOBATENIbCKUX YMEHHUI, HEOOXOOUMBIX KaK B TIOBCEJIHEBHOM JKU3HM, TaK U B
npodeccruoHalIbHOM 1A TEIbHOCTH;

3HAKOMHUT CO CIEUU(UKONH HAaydyHOTO MBIIIJICHHS, 3aKJIaJbIBa€T OCHOBBI LIE€JIOCTHOTO
B3IJIs1a HA €IUHCTBO MPUPOBI U YETIOBEKA, SBJISETCS OTBETCTBEHHBIM 3TAarloM B (JOPMUPOBAHUH
€CTECTBEHHO-HAYYHON I'PaMOTHOCTH O0Y4arOIIUXCS;

croco6cTByeT (OPMUPOBAHHMIO IICHHOCTHOIO OTHOLIEHUS K €CTECTBEHHO-HAayYHBIM
3HaHMUSIM, K TPUPOJE, K YEJIOBEKY, BHOCHUT CBOH BKJIaJ B JKOJIOTUYECKOE OOpa3oBaHUE
oOyuaromuxcs.

JlaHHble HampaBiieHHs B OOy4eHMM XUMHUHU OOECHEeYMBAIOTCS CHELM(DUKON colepKaHUs
y4eOHOTO MpeMeTa, KOTOPBIN ABISIETCS MeJaroruuecky aJanTipOBaHHBIM OTpaXKeHHEM 0a30BOM
HayK{ XUMUH Ha ONpe/IeIEHHOM JTare e€ pa3BUTHS.

Kypc xuMun Ha ypoBHE OCHOBHOTO OOLIero oOpa3oBaHHs OPUEHTHPOBAH HA OCBOCHHE
00y4aroMMHCs CUCTEMBI NEPBOHAYATIBHBIX MOHATHH XHMUHU, OCHOB HEOPraHWYECKOH XUMHUU U
HEKOTOPBIX OTAEIbHBIX 3HAYMMbIX OHATHH OPraHu4ecKON XUMHH.

CtpykTypa coiep)kaHusi MPOrpaMMbl 10 XMMHMU COPMHpPOBAHA HAa OCHOBE CHCTEMHOIO
noaxona Kk e€ usydeHuro. ColepaHUE CKJIAAbIBAETCS U3 CUCTEMBI NOHATUH O XUMHUYECKOM
SJIEMEHTE W BEIIECTBE M CUCTEMbI MOHATHUH O XUMHYecKoH peakuuu. OOe 3TH CHCTEMBI
CTPYKTYPHO OPTaHM30BaHbl 0 NPUHLUIY IMOCJIEAOBATEIBHOIO Pa3BUTHs 3HAHWN Ha OCHOBE
TEOPETUYECKUX IIPEICTABICHUN Pa3HOTO YPOBHS:

aTOMHO-MOJIEKYJISIPHOTO YUEHHUS KaK OCHOBBI BCETO €CTECTBO3HAHMS;

nepuoaudeckoro 3akoHa J[.M1. MenneneeBa kak OCHOBHOTO 3aKOHA XUMUU;

YUEHUS O CTPOEHUHU aTOMa U XUMUYECKOU CBA3H;

MPECTAaBICHUN 00 PIEKTPOJUTHUECKON AUCCOLMAIIMH BEIIECTB B PACTBOPAX.



TeopeTnueckne 3HaHUSA PAacCMATPUBAIOTCS HAa OCHOBE SMIIMPUYECKU IIOJIyYEHHBIX M
OCMBICTICHHBIX (JaKTOB, Pa3BUBAIOTCS OCIEIOBATEIBHO OT OJJHOTO YPOBHS K JPYrOMY, BBITTOJIHSS
¢byHKIMU 00BSICHEHUS M IPOTHO3UPOBAHUS CBOMCTB, CTPOCHHUS U BO3MOKHOCTEH MPAKTUIECKOTO
IIPUMEHEHUSI U TIOJyYEHUS NU3y4aeMBbIX BEIIECTB.

OcBoeHue MporpamMmbl MO XUMHH CHOCOOCTBYET (OPMHPOBAHUIO TPEACTABICHUS O
XMMHUYECKOM COCTAaBIAIOIIEH HAYYHOM KapTUHBI MUpa B JIOTHKE €€ CUCTEMHON IPHUPOIBI,
LIEHHOCTHOTO OTHOILIEHUS! K HAYYHOMY 3HAHMIOMMETOJIaM IMO3HAaHMs B Hayke. M3ydeHune Xumuu
MIPOUCXOTUT C IPUBJICYCHUEM 3HAHUI U3 paHee N3YUCHHBIX y4eOHBIX MPpeaMeToB: «OKpyKaromui
MHup», «brosorns. 5-7 kiaceb» U «PuU3HKa. 7 KI1accey.

[Ipu u3yueHnn XUMHUH IPOUCXOAUT (POPMHUPOBAHNE 3HAHUI OCHOB XUMUYECKON HAYKH KaK
00J1aCTH COBPEMEHHOTO €CTECTBO3HAHUS, TPAKTHUYECKOM JIEATEIILHOCTH YEIOBEKANKaK OJTHOTO U3
KOMIIOHEHTOB MMpOBOW KyJIbTyphl. 3agadya y4eOHOro MpeaMeTa COCTOUT B (OPMHUPOBAHUU
CUCTEMbl XMMMUYECKHUX 3HAHUM - BaXHEHIINMX (aKToB, MOHATHH, 3aKOHOBUTEOPETHYECKHUX
MOJIOKEHUH, JOCTYMHBIX O0O0OOIIEHWH MHPOBO33PEHUYECKOTO0 XapakTepa, sS3bIka HayKH, B
MPUOOIIEHNH K HAyYHBIM METOJaM MO3HaHMSI MPU U3YYEHUH BELECTBUXUMUYECKUX PEaKIHii, B
(GOpMHUPOBAHMMMPA3BUTUN  TO3HABATEJIbHBIX ~ YMEHUWMHUX  NPUMEHEHMH B  y4eOHO-
MI03HABATEIbHONNYYEOHO-UCCIIEIOBATENBCKON JEATEIbHOCTH, OCBOCHHUM MpPaBWJI O€30MacHOTO
oOpallleHus ¢ BellecCTBaMU B IOBCEIHEBHOM JKU3HU.

[Ipy W3ydyeHMH XMMHUHM Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUsl Ba)kKHOE 3HAUEHUE
MPUOOPEH TaKUEe 1, KakK:

(hopMHpOBaHHE HHTEJUIEKTYaJIbHO PAa3BUTON JMYHOCTH, TOTOBOM K caMo0Opa3oBaHMUIO,
COTPYIHHYECTBY, CaMOCTOSTEIbHOMY TPUHATHIO pEIIeHUH, CIOCOOHOM amanTHpoBaThCs K
OBICTPO MEHSIOIINMCS YCIOBUSM KU3HU;

HaINpaBJIEHHOCTh OOYYCHHSI Ha CHCTEMaTHYECKOe TMpHOOIIeHHe OO0yJalmuxcs K
CaMOCTOSITEJIbHOM ~ TMO3HABaTEIbHON  JIEATENIBHOCTH, HAy4YHbIM  METOJaM  [O3HaHuS,
(hopMUPYIOITUM MOTHUBAIIMIOWPA3BUTHE CIIOCOOHOCTEH K XUMHH;

o0OecrieueHne YCIIOBHM, CIIOCOOCTBYIOIIUX MPUOOPETEHUIO OOY4YaIOIMUMUCA —OIBITA
pazHooOpa3HOM AESITeNbHOCTH, MO3HAHHMSMCAMONO3HAHUS, KIIOYEBBIX HAaBBIKOB (KIIFOUEBBIX
KOMITIETEHI[HI ), UMEIOIINX YHUBEPCAIbHOE 3HAUCHUE JJIs1 Pa3IMYHBIX BUAOB JESITEIbHOCTH;

¢dbopmupoBanue o6mell (HyHKIMOHAIBLHOW U €CTECTBEHHO-HAy4YHOW TIpaMOTHOCTH, B TOM
qyclie yMEHUN OOBSACHATHUOIICHUBATD SIBJICHUS OKPYXKAIOUIETO MUPA, UCTIOJb3Ys 3HAHUS U OIIBIT,
MOJIyYHHBIE TIPU U3YYCHUH XUMUU, TPUMEHATDH UX IIPU PELICHUH POOJIeM B TOBCEAHEBHON KU3HU
U TPYAOBOH IEATEIbHOCTH;

(dbopMupoBaHre y 00Yy4arOMUXCsl TYMAaHUCTHUECKUX OTHOIIEHUM, NOHUMaHUs LIEHHOCTH
XMUMHYECKUX 3HAHUM I BBIPAOOTKU SKOJOTHYECKU I€IecCO00pa3HOro MOBEIEHUS B OBITY U
TPYIOBOM NEATEIHHOCTH B LIEISAX COXPAHEHHUS CBOETO 3J0POBBS U OKPY)KAIOIIEH MPUPOIHON
Cpebl;

pa3BUTHE MOTUBALIUU K 00YUYEHHUI0, CIIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCIUTAHHIO HA
OCHOBE YCBOEHUSI OOIIEUEIOBEYECKUX [IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY TPO It
Y HAIPaBIIEHHOCTHU JallbHEHIIET0 00y4eHu .

OO01ee uncno 4acoB, peKOMEHA0BAHHBIX [Tl U3y4eHUs: XumMuu - 136 yacos: B 8 kiacce - 68
gacoB (2 yaca B HeJleni0), B 9 kiacce - 68 yacoB (2 yaca B HEJIENIO).

Coneprxanue oOydeHus B § Kiacce.

IlepBoHauanbHBIE XUMUYECKUE TTIOHATHS.

IIpenmer xumuu. Ponp XuMuu B JKHM3HM uenoBeka. XHMMHUS B cHcTeMe Hayk. Tema u
BelecTBa. PU3nuecKre CBOMCTBA BEIIECTB. ArperarHoe cocTosiHue BemecTs. [lonsaTue o meromax
No3HaHUs B XuMuH. YucTele BemecTBa u cMecu. CriocoObl pa3ieneHus CMecei.

ATOMBI ¥ MOJIEKYIBI. XUMHUYECKHUE AIEMEHTHI. CUMBOJIBI XUMHUYECKUX 211EMEHTOB. [IpocThie
U CJIOXKHBIE BEIIECTBA. ATOMHO-MOJIEKY/ISIPHOE YUEHHUE.

Xumnueckas Gpopmyna. BaJeHTHOCTh aTOMOB XUMUYECKUX 3JIEMEHTOB. 3aKOH MOCTOSHCTBA
cocraBa BemecTB. OTHOcuTenbHAass aroMHas Macca. OTHOCHTENbHAs MOJIEKYJsIpHas Macca.
MaccoBast 107151 XMMUYECKOTO JIEMEHTA B COEJMHEHNN.



KomnuectBo BemecrBa. Moiib. MossipHas Macca. B3auMOCBsA3b KOJIMYECTBA, MACCHI M YUCIIA
CTPYKTYPHBIX €IUHHII BemiecTBa. Pacyérel mo popMynam XMMHYECKUX COCTUHEHUH.

@u3nyeckue M XUMHUYECKHE SBJICHUSA. XUMHUECKas peakiusi U €€ IMpPU3HAKU. 3aKOH
COXpaHEHMs MacChl BEIIECTB. XUMUYecKue ypaBHeHus. Kimaccupukanus XMMUYECKHX peakiuit
(coenuueHwMs, pa3IOKEHHS, 3aMeIeHHs], 0OOMEHa).

XUMUYECKUHN 3KCIIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOHN MOCYIOH, IMpaBUjiaMu pabOThl B
nabopaTopuu U MpuéMaMu 00palieHus ¢ J1a00paTOPHBIM 000PYIOBaHUEM, H3YYEHUE U OTIHCAHHUE
(U3HYECKUX CBOWMCTB OOpa3lOB HEOPraHWYCCKMX BEIISCTB, HAOMIOJCHUE (U3HUCCKUX
(TutaBieHME BOCKA, TasTHUE JIbJIAa, PACTHPAHME caxapa B CTYIKE, KUTIEHUE U KOHJICHCAIIUS BOJIbI) U
XUMHUYECKUX (TOpEHHE CBEYM, MPOKAJIMBAHUE MEAHOW MPOBOJIOKH, B3aUMOJCHCTBHE MeJa C
KHCJIOTOM) sIBJICHUH, HAOJIIOJCHUE U OMHCAHUE MPU3HAKOB MPOTEKAHUS XUMUYECKUX PEAKIUN
(paznokeHue caxapa, B3aUMOJIEHCTBUE CEPHON KHUCIOTHI C XJIOPUJIOM Oapusi, pas3jioKeHHe
rugpokcuaa Mean (I1) mpu HarpeBaHuu, B3aMMOJICHCTBHE XKele3a ¢ pactBopoM cos meau 1),
M3y4YeHue CrocoOOB paszielieHus cMecel (C TOMOIIbI0 MarHuTa, (pUIBTPOBAHUE, BHITIAPUBAHUE,
TUCTUIUIALMS, XpomaTorpadus), TPOBEIEHHWE OYHMCTKHM TOBApEHHON COJM, HAOIIOIeHUuE |
OINMCAHUE PE3yJbTATOB MPOBEACHUS ONbITA, WUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHUS MAacChl,
CO3JaHHE MOJIeNeH MOJEKYI (IIapOCTEPKHEBBIX).

Baxueiinme npeacTaBuTeNId HEOPraHMIECKUX BEIIECTB.

Bo3nyx - cmech razos. CocrtaB Bo3ayxa. Kucimopoa - 3J€MEHT W MPOCTOE BEIIECTBO.
Haxoxpaenue kucioposia B npupoje, Gpusnyeckue U XMMHUECKHUe CBOMCTBA (peaklMu TOPeHHUs).
Oxcuppl. Ilpumenenue xkucnopoma. CnocoObl TONy4YeHHUS KHCIOpoja B Jaboparopuud U
npoMbIieHHOCTH. KpyroBopot kuciopoga B mpupoje. O30H - ajutoTporHas Moau(uKays
KHCJIOPO/1a.

TennoBoit >PdexkT XUMHUECKOW peakIuu, TEPMOXMMHUYECKHE YypaBHECHHs, JK30- U
SHIAOTEPMHUUYECKHE peakuu. TOIIMBO: yroiab M METaH. 3arps3HEHHE BO3AyXa, YCUJICHHUE
MapHUKOBOTO 3 dekTa, pazpylieHne 030HOBOTO CIIOS.

Bonopon - anemenT u npocroe BemecTBo. Haxoxaenre Bogopoaa B mpupoie, Gpu3nyeckue
1 XUMHUYECKHE CBOMCTBA, MPUMEHEHHUE, CIOCOObI nosrydyeHusi. Kuciotsl u comnu.

Monsipablii 00b€M ra3oB. Pacu€Tel Mo XUMUYECKUM YPaBHEHHSIM.

®usnueckue cBoiictBa Boabl. Boma kak pactBoputens. PactBopel. Haceliennsle u
HEHACBIIEHHbIE PacTBOPBL. PacTBOpHUMOCTH BellecTB B Boje. MaccoBas J0Jis1 BELIECTBA B
pactBope. Xumudeckue cBoWcTBa BoAbl. OcHOBaHMs. Posb pacTBOpOB B MPUPOJE U B KU3HU
yenoBeka. KpyroBopoT BOJbl B IpHpoje. 3arpsA3HEHHE MPUPOAHBIX BojA. OXpaHa M OYMCTKA
MIPUPOIHBIX BOJ.

Knaccudukanuss Heopranmyeckux coenuHeHuil. Okcunpl. Kiaccudukanus OKCHIOB:
coneoOpa3ymomire (OCHOBHBIE, KUCIOTHBIE, aM(oTepHbIe) U HeconeoOpasytome. Homenkinarypa
oKcUJI0B. DU3NUECKUEe U XUMUYECKUE CBOMCTBA OKCHIOB. [lomydueHre okCcuaoB.

OcHoBanus. Knaccudukanus oOcCHOBaHUM: IMIENOYM U HEPACTBOPUMBIE OCHOBAHMSL.
Homenkiarypa ocHoBanuil. dusnyecKkne U XMMHUYECKUE CBOWCTBA OCHOBaHMM. llosydyenue
OCHOBAHMM.

Kucnotel. Knaccudukanus xucnor. Homenknarypa kucinot. @u3nyecKkue U XUMUYECKHE
cBoiicTBa KucaoT. Psan akruBHoctu metauioB H.H. bekerosa. I[lonyuenue kucnor.

Comu. Homenknarypa conei.

dusnyeckue 1 XuMU4YeCcKue cBoicTBa cosie. [lomyuenue counei.

I'eneTnueckas cBSI3b MEXKy KJIaCCAMH HEOPTaHUYECKUX COEIUHEHUMN.

XUMHYECKUN HSKCHEPUMEHT: KAaYECTBEHHOE OIPEAENICHUE COJEpKaHusl KUCIopoda B
BO3JlyXe, MOJy4eHHe, cCoOMpaHue, paclio3HaBaHUE U U3yYeHHE CBOMCTB KUCIIOPOJia, HAOII0AeHE
B3aMMOJICICTBUS BEIIECTB C KUCIOPOJIOM M YCIOBHUS BO3HUKHOBEHMSI U MPEKPAIICHHUS] TOPEHUS
(moxapa), 03HaKOMJICHHE ¢ 00pa3IlaMy OKCHJIOB M ONMCAaHUE UX CBOICTB, OJTy4YeHHE, COOMpaHue,
pacrno3HaBaHUe U H3y4eHHE CBOMCTB BOJOpo/ia (TOPEHHE), B3aUMOICHCTBHE BOJAOPOa C OKCHIOM
Meau (II) (BO3MOXKHO HCHONB30BaHWE BHUACOMATEPUATOB), HAOMIOJEHHWE OOpPA3IOB BEIIECTB
KOJIMYEeCTBOM | MOJb, HUCCIIEJOBaHHE OCOOCHHOCTEH pPACTBOPEHUS BEIIECTB C Pa3TUYHON



pPacTBOPUMOCTBIO, IIPUTOTOBJIIEHUE PACTBOPOB C ONPEACIEHHON MaCCOBOM JI0JIEH PACTBOPEHHOTO
BEILIECTBA, B3aUMOJCIHCTBUE BOJBI C MeETaJUIaMH (HATpUEM U KajiblueM) (BO3MOKHO
UCTIOJIb30BAHME BHJCOMATEPUANIOB), HCCIIEAOBaHHE OOpPa3lOB HEOPraHWYECKUX BEIIECTB
pa3IMyYHBbIX KJIACCOB, HAOIIOJEHME M3MEHEHHUS OKPAaCKU HMHJUKATOPOB B PacTBOPAaX KUCIOT U
niesio4e, u3yueHue B3aumoiencTaus okcuaa meau (II) ¢ pactBopom cepHOM KUCIOTBI, KUCIIOT €
MeTaJlJlaMi, PEaKkUMi HeWTpaau3aluu, MNOJyYeHUE HEPacTBOPUMBIX OCHOBAHMM, BBITECHEHUE
OJIHOIO MeTajlla JAPYTMM M3 pacTBOpa COJIM, PEIICHHE JKCIEPUMEHTAIBHBIX 3a7ad II0 TeMe
«Baxnenue Kiacchl HECOPraHMYECKUX COCTUHEHUIN.

Ilepnoguueckuit 3akoH u llepuonmyeckas cucrema Xxumudeckux avieMeHTtoB JI.U.
MenpneneeBa. CrtpoeHue aTomMoB. XHUMHYECKass CBs3b. (OKHCIMTEIBHO-BOCCTAHOBUTEIBHBIC
peakuuu.

[IepBble MONBITKM KiIacCU(UKALNN XUMHUYECKUX 3JIeMEHTOB. [IoHATHE O Ipymnax CXOAHbIX
AJIEMEHTOB (LIEJI0YHbIE U IEIOUHO3EMENbHBIE METAILIIbI, TAJIOTE€HbI, THEPTHBIE T'a3bl). DJIIEMEHTHI,
KOTOpbIe 00pa3yroT aM(pOTEepHbIE OKCUABI U TUAPOKCHIBI.

[lepnognueckuit 3akoH. Ilepmoamueckas cucreMa XuUMHUYECKMX d3ieMeHToB .M.
MenneneeBa. KopoTkonepuonHas u anuHHOonepuogHas ¢opmbl [leprogumyeckoil cuctemsl
xumuueckux sneMmeHToB J[.MI. MenneneeBa. Ilepuonbl u rpynnbl. DHU3WYECKUH CMBICI
MOPSIIKOBOTO HOMEpa, HOMEPOB TepHo/ia U TPYIIIbI dJIEMEHTA.

Crpoenue atoMoB. CoctaB aTOMHBIX saep. M3otonsl. DnekTpoHsl. CTpOEHUE dJIEKTPOHHBIX
00o70uek aroMoB TepBbIX 20 xuMuueckux odneMmeHToB Ilepuommueckoit cuctemsr JI.U.
MenneneeBa. XapakTepucTHKa XUMHUYECKOTO JIEMEHTa MO ero mojoxeHuto B [lepuoanueckoit
cucteme JI.11. Menpeneena.

3aKOHOMEPHOCTH U3MEHEHUs paJyca aTOMOB XUMHUYECKHUX JI€MEHTOB, METAJUINYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO TpynnaMm W mnepuoaaMm. 3HadyeHue llepumoamyeckoro 3akoHa M
[Teproanueckoi CUCTEMBI XMMHUUYECKHUX AJIEMEHTOB JUIsl pa3BUTUA Hayku U npaktuku. J[.H.
MeHnpeneeB - y4€HbIA U TPaXJaHUH.

Xumuueckas CBSI3b. KoBasienTHast (momsipHas " HENOoIsApHas) CBSI3b.
DIEeKTPOOTPULIATEIEHOCTh XUMUYECKUX 371€MEHTOB. IOHHAs CBSI3b.

Crenensb okucieHus. OKHCINTEIbHO-BOCCTAHOBUTENBHBIE peakuuu. [Ipouecchl okucaeHus
1 BOocCTaHOBJIEHUsI. OKUCIUTEIN U BOCCTAHOBUTEIIN.

XUMUYECKUN HKCHEPUMEHT: H3ydyeHHEe OoOpas3loB BEIIEeCTB META/NIOB M HEMETaJlIOB,
B3aMMOJICIICTBHE THAPOKCUIA LIMHKA C PAaCTBOPAMM KHUCJIOT W ILIEJIOYEH, MPOBEACHHUE OIIBITOB,
WUTIOCTPUPYIOIIUX MPUMEPBI OKUCIUTELHO-BOCCTAHOBUTENBHBIX peakiuil (ropeHue, peakuuu
Pa3oKEeHUs, COCUHECHHUS).

MexnpeaMeTHbIE CBSI3H.

Peanuzanus MeXnpeaMeTHbIX CBSI3eM MpU U3YyYEHUU XUMUU B 8 Kiacce OCYHIECTBISETCS
Yyepes UCIOJIb30BAHKE KaK OOIUX eCTECTBEHHO-HAYYHBIX MOHATUHN, TaK U IOHITHH, SBIISIOMINXCS
CUCTEMHBIMU I OTAEJIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOIO IIUKIIA.

OO011ue ecTecTBeHHO-HAYYHbIE TIOHATUS: HayYyHbIN (DaKT, TUIIOTE3a, TEOPUS, 3aKOH, aHAJIH3,
CUHTE3, KIacCU(pHUKAIus, MEePHUOJUYHOCTb, HAOIIOIEHUE, HKCIEPUMEHT, MOJAEIUPOBaHNE,
U3MEPEHUE, MOJIENb, SIBJICHHE.

®u3nka: Marepus, aroM, OJJIEKTPOH, MPOTOH, HEWTPOH, HOH, HYKJIWJA, H30TOIbI,
PalMOaKTUBHOCTb, MOJIEKYJa, 3JEKTPUYECKUH 3apsijl, BELIECTBO, Telo, 00BEM, arperatHoe
COCTOSIHME BElIEeCTBa, a3, (hu3nyeckue BEJNYMHBI, €IUHHIBI W3MEPEHUs, KOCMOC, IJIaHETHI,
38351, ComHIIE.

buonorus: dorocunrtes, npixanue, ouocdepa.

I'eorpadus: atmocdepa, runpocdepa, MUHEpPaIbl, TOPHBIE TOPOIbI, OJIE3HBIE HCKOTIAEMBbIE,
TOIUINBO, BOJHBIE PECYPCHI.

Conepxanne o0ydeHus B 9 kiacce.

BemecTBo 1 XuMuueckas peakiusi.

[lepuonnueckuii 3akoH. llepmoauueckass cucrema XuMUYeCKUX dnemMeHToB J[.H.
MenneneeBa. CrpoeHHEe aTroMOB. 3aKOHOMEPHOCTHM B HW3MEHEHHMU CBOMCTB XUMHYECKHX



3JIEMEHTOB IEPBBIX TPEX MEPUOAOB, Kaius, KalblUHUs U UX COCAUHEHUN B COOTBETCTBUU C
MOJIOKEHUEM 3JIEMEHTOB B [leproanueckoi CucTeMe U CTPOCHUEM UX aTOMOB.

CrpoeHnue BewiecTBa: BUABl XUMHMUYECKON CBSI3U. THUMBI KPUCTAIIMYECKUX PELIETOK,
3aBUCUMOCTb CBOMCTB BEIIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U BU1a XUMUYECKOM CBS3H.

Knaccudukanuss 1 HOMEHKIATypa HEOPraHWYECKUX BEIIECTB. XHMMUYECKUE CBOMCTBA
BEIIECTB, OTHOCSALIMXCS K Pa3JIMYHbIM KJIacCaM HEOPraHUYECKUX COEAUHEHHH, M€HETHYECKas
CBSI3b HEOPraHMYECKUX BEILIECTB.

Krnaccudukarus XUMUYECKIX pEaklnuid 10 Pa3IUdHbIM MpH3HAKaM (IO YHCIY U COCTaBY
YYaCTBYIOIIMX B PEAKIIMH BEIIECTB, IO TEIUIOBOMY Y (HEKTY, IO U3MEHEHUIO CTEIICHEH OKUCIICHUS
XUMUYECKUX DJIEMEHTOB, IO OOpaTUMOCTH, TO YYacTHIO Karajau3aropa). OJK30- U
SHJIOTEPMUUYECKUE PEAKLIHUH, TEPMOXUMUYECKHE ypaBHEHUS. [[OHATHE O CKOPOCTH XHUMHUYECKOU
peakuuu. I[loHsTe 00 OOpaTUMBIX W HEOOPATUMBIX XHUMHUYECKUX peakiusx. [loHstue o
TOMOTEHHBIX W TE€TEPOreHHbIX peakuusx. [lonarue o xaraimsze. [loHATHE O XHMHUYECKOM
paBHOBecuHM. DakTOphl, BIHUSIOIIME HA CKOPOCTh XHMHYECKOW pEAaKIUU U TOJIOKECHHUE
XUMHUYECKOTO paBHOBeCHs. OKUCIUTEILHO-BOCCTAHOBUTEIIBHBIE PEAKITUH, SJICKTPOHHBIN OaslaHC
OKHCITUTEIBHO-BOCCTAHOBUTENbHON  peaknuu. (CocTaBlieHWE YpaBHEHUW  OKHUCIHTEIIBHO-
BOCCTAHOBUTEILHBIX PEAKIIUMA C UCTIOIh30BAHUEM METO/Ia DJIEKTPOHHOTO OasiaHca.

Teopust PAEKTPOIUTUUECKON TUCCOUMAIUMN. DJIEKTPOJUTHI U HEIIEKTPOJUTHI. KaTHOHBI,
aHUOHBI. MeXa3M JUCCOLMAlMU BEIIECTB C PA3IUYHBIMU BUAAMU XUMHUUYECKOU CBs3U. CTeneHb
muccoralui. CHUIIbHBIE B ClIa0bIe SJIEKTPOJIUTHI.

Peaknun monHOrOo OOMEHa. YCIIOBUS MPOTEKAHUsSI PEAKIMi MOHHOTO OOMEHA, TIOJHBIE W
COKpall€HHbIE MOHHBIE ypaBHEHMsS peakuuil. CBOMCTBa KHCIOT, OCHOBAHMHM M COJIEW B CBETE
MPEACTABICHUN 00 DJIEKTPOJUTUYECKON auccoluanuu. KadecTBEHHbIE pEaKIMd Ha HOHBL
[TonsiTHE O THAPOIU3E COJICH.

XHWMHYECKUN SKCHEPUMEHT: O3HAKOMJIEHHE C MOJEISMU KPUCTAJUIMYECKUX PEIIETOK
HEOPraHMYECKHUX BELIECTB - METAJUIOB M HEMETAJUIOB (rpaduTa M ajaMasa), CJIOKHBIX BEIIECTB
(x10puaa HaTpUA), UCCIIEI0BaHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKON peaklMi OT BO3CHCTBUS
pa3auyYHbIX (PAKTOPOB, HCCIEIOBAHUE SIEKTPOIIPOBOJHOCTH PACTBOPOB BEIIECTB, IMpoliecca
JMICCOLIMAIlMU KHUCJIOT, WIeo4ed U coyied (BO3MOXKHO MCIIOJIb30BaHHE BUEOMATEPHAIIOB),
MIPOBEJICHUE ONBITOB, WJUIIOCTPUPYIOIIUX MPHU3HAKA MPOTEKAaHUS peakUuid MOHHOro oOMeHa
(oOpazoBaHue oOcajKa, BbIACIECHUE Tra3a, 00pa3oBaHUE BOJbI), OIMBITOB, HILIIOCTPUPYIOLIUX
MPUMEPbl  OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX pPEaKIUi (rOpeHue, peakuuu pa3ioxKeHus,
COEJIMHEHUS ), PAaCIIO3HABAHHE HEOPTaHUYECKUX BEIECTB C MOMOIIBIO KAUeCTBEHHBIX peakluii Ha
HOHBI, pELICHUE SKCIIEPUMEHTAIbHBIX 3a/1a4.

Hewmeranisl 1 UX coeIlMHEHHUSL.

OOmiass xapaktepucTuka rajioreHoB. OCOOCHHOCTH CTPOEHHUS aTOMOB, XapaKTepHBIE
crenenn okwucieHus. CtpoeHue M (U3MUECKHUE CBONCTBA MPOCTHIX BEIIECTB - TajOrCHOB.
XUMUYECKHE CBOMCTBA Ha MpHMeEpe Xjopa (B3aMMOJEHCTBHE C MeTajulaMd, HeMeTallllaMu,
mienoyamu).  Xjopoogopona. ConsHas KHCIOTa, XHUMHYECKHE CBOWCTBA, IOJIyY€HUE,
npuMeHeHue. /leficTBue X0pa U XJIOPOBOJAOPO/Ia Ha OPraHU3M uesoBeKa. BakHelne Xinopuasl
U UX HaAXO0XICHUE B IPUPOJE.

OO6mass xapaktepucTuka d71eMeHTOB VIA-rpynmbl. OcoOEHHOCTH CTPOEHHSI aTOMOB,
XapaKTEepHbIEC CTENIEHU OKUCIIEHUS.

Crpoenue u pusnueckre CBOKWCTBA MPOCTHIX BEUIECTB - KUCIOPOJIa U CEPhI. AJIJIOTPOITHBIE
MOAU(HUKAIIMN KHUCIOpOJa U cephl. XUMHUYECKHe cBoicTBa cepbl. CepoBOJIOPOA, CTPOCHHUE,
¢busznueckue U XuMuueckre cBorcTBa. OKCUABI Cephbl KaK MPECTABUTENU KUCIOTHBIX OKCHJIOB.
Cepnas kucnota, (pu3nMUeckue W XUMHUYECKHE CBOWCTBa (00IIME Kak MpeICTaBUTENs Kiacca
KHUCTIOT U crienupudeckre). XuMHUUECKHUEe PEaKIiy, JIe)Kalue B OCHOB IMPOMBIIIUIEHHOTO CIIoco0a
MOJIyYE€HHS] CEPHOM KUCIOTBHI.

[Ipumenenne. Conu CcepHOM KHCIOTHI, KadeCTBEHHAs pEaKIus Ha Cylb(aT-HuoH.
Haxoxnenue cepbl 1 €€ COeAMHEHNI B IPUPOIe. XUMHUUECKOE 3arpsA3HEHUE OKPYKAIOIIEH CpeIbl



COCIMHEHUSMH Cepbl (KUCIOTHBIE NOXKAM, 3arps3sHEHHE BO3JyXa M BOJOEMOB), CIIOCOOBI €ro
MPEJOTBPAILCHHS.

OOmast xapaktepuctuka 31eMeHTOB VA-rpynnbl. OcoOEHHOCTH CTPOCHHS aTOMOB,
XapaKTepHbIE CTETICHN OKUCIICHUSI.

A30T, pacmpocTpaHeHue B Hpupoje, pu3nueckue U XUMHUYECKHe cBoiicTBa. Kpyrosopor
a30Ta B pupoJie. AMMHAK, ero (U3NIECKHE U XUMHUECKUE CBOMCTBA, MOJIyYCHNUE H TPUMEHEHHE.
Cosn amMmMOHUS, X (PU3NYECKHE U XHMHYECKHE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius
Ha MOHBI aMMOHHMA. A30THas KHUCIOTa, €€ TOIydeHue, (PU3MUECKUe M XUMUYECKHE CBOHCTBA
(oOmme Kak mpeACTaBUTENs Kiacca KUCIOT M crenududeckue). Vcnoap3oBaHne HUTPATOB U
CoJIeli aMMOHHS B Ka4€CTBE MUHEPAJIbHBIX y100peHui. XMMHUECKOE 3arps3HEHUE OKpYXKarollen
Cpeabl COeMHEHUSIMH a30Ta (KUCIOTHBIC J0K/H, 3arPSI3HEHNE BO3/IyXa, MOYBbI U BOJIOEMOB).

®ochop, amnorponHsie Moaupukanuu docdopa, GpusnUeckrue U XMMHUYECKHUE CBOICTBA.
Oxcup docdopa (V) u pochopHas kucinora, Gpu3nYecKre 1 XUMUIECKHE CBONCTBA, MOJIyYEHHE.
Hcnonb3oBanue pocdaToB B KauecTBE MUHEPATIbHBIX YA0OPEHUH.

OO6mas xapakrepuctuka 31eMeHToB |VA-rpynnbl. OCOOEHHOCTH CTPOEHHSI aTOMOB,
XapaKTepHbIE CTEIIEHH OKUCIICHUSL.

VYraepox, amioTporHble MOAW(GUKAINH, PACIpOCTpaHEHHE B TNPHPOJE, (U3NYECKHE U
XUMUYeCKrue cBoicTBa. AncopOuus. KpyroBopot yriepoaa B mpupojae. OKCUapl yriaepoja, ux
¢dbu3nveckne W XUMHUYECKHE CBOWCTBA, JCWCTBHE HA JKUBBIC OPraHMW3MEBI, TIONydeHHE |
MPUMEHEHHE. DKOJIOTHMUECKHE MpoOJeMbl, CBsi3aHHbIE ¢ OokcuaoMm yriepoaa (IV), rumoresa
rJI00ABHOTO TOTETJICHHUS KIIMMAaTa, MapHUKOBBIA YPQeKT. YToNbHas KUCIOTa W €€ COJIM, UX
¢u3nveckne ¥ XMMUYECKHE CBOWCTBA, MOJyYeHHE M MpuMeHeHne. KaduecTBeHHAs peakiusi Ha
KapOoHAaT-MOHBI. Vcronp30BaHne KapOOHATOB B OBITY, MEIUITMHE, TIPOMBIIIICHHOCTH U CEITHCKOM
XO35HCTBE.

[lepBoHauanbHble MOHATHA 00 OPraHMYECKHX BEIIECTBAX KaK O COEIMHEHUSX yriepoia
(MetaH, 3TaH, 3TUJICH, alleTUJICH, TaHOJ, TIIMLEPHH, YKCyCcHasl KucioTa). [IpuponHbie HCTOUHUKN
YTJIEBOJIOPOJIOB (yroJib, IPUPOIHBINA a3, He(Th), MPOAYKTHI UX MepepadboTKu (OCH3UH), UX POJIb
B OBITY U MMPOMBIIIJIEHHOCTH.

[TonsiTHe 0 OMOJIOTHYECKN Ba)KHBIX BEILIECTBAX: KUPAX, OeNKaxX, YriIeBoAaxX - U UX POJIH B
KU3HU YeJloBeKa. MarepralibHOE €JMHCTBO OPraHMYeCKUX U HEOPraHUYECKUX COECTUHEHHI.

Kpemuuii, ero ¢usuueckue M XUMHUYECKHE CBOMCTBa, MOJy4eHHE W MPUMEHEHUE.
Coenunenus kpeMHus B mpupoe. O0mue npeacrasienus o0 okcuae kpeMuusi(1V) u kpeMHreBoi
kucinote. CUIMKATh] UX MCIOJIb30BaHHE B OBITY, MEAMIIMHE, MPOMBINIJICHHOCTH. Baxkueimue
CTPOUTENIbHbIE MaTepHualibl: KepaMuKa, CTEKJIO, LIEMEHT, OeToH, jkene300eroH. IIpoGiembl
0€30MacHOTO UCMOJIb30BAaHUS CTPOUTEIBHBIX MATEPHATIOB B TIOBCETHEBHOM KU3HHU.

XUMUYECKUH SKCIEPUMEHT: H3y4eHHe OoOpa3l0oB HEOPraHMYEeCKUX BELIECTB, CBOWCTB
COJISHOM KHUCJIOTBI, MPOBEICHHE KAYECTBEHHBIX pEaKIUi Ha XJIOPUA-HOHBI M HaOIIOACHUE
MPU3HAKOB MX TMPOTEKAaHUs, OMBITHI, OTpaxaromue (U3NUEeCKue U XUMHUYECKHE CBOMCTBA
TaJIOTEHOB U UX COCTUHEHHH (BO3MOXHO MCIIOJIb30BAHHUE BHJICOMATEPHANIOB), O3HAKOMIIEHUE C
oOpa3uamu XJI0pUAOB (TajJoOreHUI0B), 03HAKOMJICHHE C O0pa3laMu cepbl U €€ COeTUHEHUSIMU
(BO3MOKHO UCHIOJIb30BAaHUE BUICOMATEPHUAIIOB), HAOIOIEHUE MTpoliecca 00YTITUBaHUS caxapa MoJ
NEUCTBUEM  KOHIICHTPUPOBAHHOM CEpHOM  KHCIOTHI, M3y4eHHE XUMHUYECKUX CBOWCTB
pa30aBIeHHON CEpHOM KHUCIOThHI, MPOBEJCHHE KAUYeCTBEHHON peakuMW Ha cyabpaT-HoH U
HaOro/leHue Npu3HaKka e€ MPOTEeKaHUs, O3HAKOMIJIEHHE C (U3UYECKUMHM CBOWCTBAMM a30Ta,
¢dochopa 1 ux coearHeHNH (BO3MOKHO HCHOIb30BaHUE BUIEOMATEPHAIIOB), 00pa3laMH a30THBIX
u (ochopHbIX ynoOpeHui, mnoigydyeHue, coOMpaHMe, paclloO3HaBaHUE M M3y4YE€HUE CBOICTB
aMMMaKa, MPOBE/JIEHUE KaueCTBEHHBIX PEaKkUuil Ha MOH aMMOHHA U (ochaT-UOH U H3ydeHUe
npusHakoB X nporekaHus, B3aMMo/IeHiCTBHE KOHIIEHTPUPOBAHHOM a30THOM KUCIOTHI C MEIbIO
(BO3MOXKHO MCHOJIb30BaHUE BUAECOMATEPHAIIOB), U3yUEHHUE MOJIENEH KPUCTANTMYECKUX PEIETOK
anMasa, rpadura, ¢pynaepeHa, 03HaKOMJIEHHE C MPOLIECCOM aCOPOLUHN PAaCTBOPEHHBIX BEIECTB
aKTUBUPOBAHHBIM YIJIEM U YCTPOWCTBOM MPOTUBOTa3a, MoJy4eHue, COOMpaHue, paclio3HaBaHUE U
M3yueHHE CBOMCTB YTJIEKHCIOTO rasa, MpOBEJCHHME KAayeCTBEHHBIX peakiuil Ha KapOOHAT H



CUJIMKAT-UOHbl W M3Y4YEHUE IIPU3HAKOB HX NPOTEKAHMS, O3HAKOMIICHHE C IPOAYKIUEH
CUJIMKAaTHOM MPOMBIIUIEHHOCTH, PEUIEHUE 3KCIIEPUMEHTAIBHBIX 33/a4 1o Teme «BaxHeinuume
HEMETAJUIbl U UX COCTUHEHUSD.

Mertaiuibl ¥ UX COEAMHEHUS.

OO0mas XxapakTepuCTUKa XUMHUYECKUX AIIEMEHTOB - METAJJIOB HA OCHOBAHUU KX TTOJIOKCHHS
B Ilepmoanueckon cucreme xumuudeckux siemeHToB .M. MenneneeBa um CTpoeHUsT aTOMOB.
Crpoenue meramioB. MeramiMueckas CBs3b M METAUIMYECKass KPUCTALIMYECKas penieTka.
DNEeKTPOXUMHUYECKUN Pl HampspKeHUH MeTauioB. DU3HYECKHEe W XUMHUUYECKHE CBONCTBA
MetayuioB. OOmMe crocoObl MoTy4eHUusT MeTauioB. [IoHsITHE 0 KOPPO3HH METaNIOB, OCHOBHBIC
crocoObl 3amMThl UX OT Koppo3ud. CIuraBel (CTaib, YyryH, TIOpPATIOMUHHIA, OpOH3a) M HX
MIPUMEHEHUE B OBITY U TIPOMBIIIUICHHOCTH.

[[lenrounble MeTaIBL: IOJIOkKEHUE B [leprnoandeckoi cucteMe Xumudeckux nemeHton 1. M.
MenneneeBa, CTpOEHHE HX aTOMOB, HaxOXJeHHEe B mnpuponae. Duznyeckue U XUMHYECKUE
CBOMCTBA (Ha mpuMepe HaTpust U Kanus). OKCUIbI U TUIPOKCUIBI HATpusl U Kanus. [IpuMmeneHmne
IETOYHBIX METAUIOB U UX COCTUHECHUH.

[I[lerouyHO3EMENBHBIE METAJIJIBI MATHUM 1 KAJIBIIMHI: TTOJI0KeHueE B [leprnoauyeckoi cucreme
xuMuueckux sieMeHtoB [[.M. MeHneneeBa, CTpOEHHWE HMX AaTOMOB, HAXOXJECHHE B IMPUPOJE.
OuU3NYECKNe U XUMMUYECKUE CBOMCTBA MarHus W Kaiblus. BaxkHeilme COeqUHEHHS KaJlbIUs
(oxcun, rumpokcua, conr). JKECTKOCTh BOJBI M CIIOCOOBI €€ yCTpaHEHUS.

AmoMuHM: TIoNokeHUe B lleprogumdeckoil cucteme XUMHUYECKHMX d3ieMeHToB J[.M.
MenneneeBa, CTpOEHHE aTOMa, HaxoKAeHUEe B mpupojae. Ouzndeckne 1 XMMUYECKUE CBOMCTBA
ATIOMUHUSI. AM(OTEpPHBIE CBOMICTBA OKCHA M TUIPOKCHUIA ATTFOMUHUSL.

Kenezo: mnonoxenue B Ilepuomnueckoil cucremMe xumuueckux osnementoB J[.U.
MenneneeBa, CTpOEHHE aTOMa, HaxoKAeHUEe B mpupojae. Ouzndeckue U XMMUYECKUE CBOMCTBA
xkene3a. Okceuapl, rumpokcuabl U cosm coym xene3a (1) u xenesa (1), ux cocras, cBoiicTBa 1
MOJTy4YECHHE.

XUMUYECKUN HSKCIIEPUMEHT: O3HaKOMJIEHHE C 00pa3llaMd METaIOB W CIUIaBOB, HX
(Gbu3NYeCKUMU CBOWCTBAMH, H3Y4YEHHE pE3YyJIbTaTOB KOPPO3UU METAIOB  (BO3MOKHO
HCI0JIb30BaHKE BUACOMATEPUAJIOB), 0COOEHHOCTEN B3aUMOACUCTBUS OKCUAA KaJIbIUs U HATPUSI C
BOJIOM (BO3MOKHO HCIOJIb30BaHUE BHJICOMATEPHATIOB), HUCCIIEOBAHUE CBOWCTB KECTKOM BOJIBI,
mpolecca TOpPeHHs jKele3a B KUCIOpoJe (BO3MOXHO HCIOIb30BaHUE BUACOMATEPHUATIOB),
MPU3HAKOB MPOTEKAHUsI KAYECTBEHHBIX PEeaKlUi Ha HOHBI (MarHus, KajabIus, aTFOMUHUS, IUHKA,
xenesa (1) moxenesa (1), mequ (1), HaGnroeHUE 1 OTTMCAHKE TIPOIIECCOB OKPAITUBAHUS TUIAMEHHI
MOHAMHU HATpUs, KaJIKs U KalblHs (BO3MOKHO MCIOIb30BaHUE BUIEOMATEPHUAIIOB), HCCIIEIOBAHUE
aMm(pOTEepHBIX CBOWCTB THJPOKCHIA AaTIOMUHUA U  TUAPOKCUIA LHMHKA, pELICHHE
SKCIIEPUMEHTANIbHBIX 33/a4 110 TeMe «BakHelnme MeTauibl U UX COCAUHEHUS.

XUMHS ¥ OKpYKaroliasi cpena.

BemectBa u maTepuasibl B TOBCEJHEBHOM JKU3HU 4eJOBEKa. be3onmacHoe HCMOIb30BaHKE
BEIIECTB M XUMHUYECKHX peakiuuil B ObITy. IlepBas momMomib Npu XMMHUYECKUX OXKOrax u
OTpPABJICHUSIX.

XUMHYECKOe 3arpsi3HEHUE OKpYXKaIoUIeil cpeabl (MpeaeibHas T0MycTUMas KOHIIEHTpalus
BemecTB (nanee - [1JIK). Ponb xumun B pemieHnn 3K0JI0THYECKUX MPOOIeM.

XVUMUYECKUH SKCIIEPUMEHT: U3y4eHHe 00pa3IioB MaTepHalioB (CTEKIIO, CIUIaBbl METAJIIOB,
MOJIMMEPHBIE MaTepUabl).

MexnpeaMeTHBIE CBSI3H.

Peanuzaius MeXnpeaMeTHBIX CBSI3€W MpPU W3YYEHUU XUMHUU B 9 Kiacce OCyIeCcTBIAETCS
Yyepes UCIOJIb30BaHKE KaK OOIUX eCTECTBEHHO-HAYYHBIX MOHATUHN, TaK U TIOHITHH, SBISIOMINXCS
CUCTEMHBIMU I OTAEJbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOIO 1IUKIIA.

OO01ue ecTecTBeHHO-HAYYHbIE TIOHSTUS: HayYHBIH (DaKT, TUMOTE3a, 3aKOH, TEOPHs], aHAIH3,
CHUHTE3, KIacCHU(pHUKaAIus, TMEePHUOJUYHOCTh, HAOIIOIEHUE, OJKCIEPUMEHT, MOACIHUPOBaHUE,
HU3MepeHue, MOJIeIb, IBJICHUEe, TApPHUKOBLIN 3()(PeKT, TEXHOTIOT s, MaTepHAIIBI.



dusmnka: Marepus, aroM, OJJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIU, HW30TOIBI,
palMOaKTUBHOCTh, MOJIEKYJa, OJJEKTPUYECKUH 3apsiji, TPOBOJHUKH, MOJIYHPOBOJHUKH,
JMAJIEKTPUKH, (POTODIIEMEHT, BEIIECTBO, TEJNO, 00bEM, arperaTHoe COCTOSIHME BEIIECTBa, I'as,
pacTBOp, paCTBOPUMOCTb, KPUCTATUINYECKAs PEIIETKA, CTIUIABbI, (PU3MUECKIE BEIUYUHBI, €THHHILIbI
U3MEpEHUs, KOCMUUYECKOE MPOCTPAHCTBO, IUIaHETHI, 3BE€3/1bl, CoHIIE.

buonorus: ¢ortocunTtes, apixanwe, Ouocdepa, sKocUcTeMa, MUHEpPAIbHBIC YHIOOpEHHS,
MHUKPO3JIEMEHTBI, MaKPOJIEMEHTHI, TUTATEJIbHbIE BEIIECTBA.

I'eorpadust: armocdepa, ruapochepa, MUHEPATBI, TOPHBIE TIOPO/IBL, TOJIE3HBIE HCKOTIAEMBIE,
TOIUIMBO, BOJIHBIE PECYPCHI.

[Tmanupyemble pe3ynbTaThl OCBOCHHS MPOTPAMMBI 110 XHMHH Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHUsl.

N3ydenne xuMuu Ha ypoBHE OCHOBHOTO 00111ero 00pa30BaHUs HAIPaBJIEHO Ha IOCTHKEHUE
00yJaromUMHCs JIMYHOCTHBIX, METANpEeIMETHBIX M TPEJAMETHBIX pPe3yJbTaTOB OCBOCHUS
y4eOHOro NnpeaMeTa.

JIM4HOCTHBIE pe3yabTaThl OCBOEHHUS MPOrpaMMbl OCHOBHOTO o0OIIero oOpa3zoBaHUs
JOCTUTAIOTCS B X0/1€¢ 00y4eHHUsI XUMUU B €IMHCTBE yU€OHON M BOCIIUTATEIbHOM JESTEIbHOCTU B
COOTBETCTBUM C  TPAJAWIUOHHBIMH  POCCHHCKAMH  COLMOKYJIBTYPHBIMH W  JyXOBHO-
HPAaBCTBEHHBIMHU IIEHHOCTSIMH, TPUHSATHIME B OOIIECTBE MPAaBWIIAMH M HOPMAaMHU TIOBEACHUS H
CIOCOOCTBYIOT IIPOIIECCaM CAMOIO3HAHUSI, CAMOPA3BUTHS U COLIMATTU3ALUU O0yHarOIINXCS.

JIM4HOCTHBIE pE3yJabTaThl OTPAXKAIOT TOTOBHOCTH OOYYAIOUIMXCS PYKOBOJCTBOBATHCS
CHCTEMOW TMO3UTHUBHBIX IIEHHOCTHBIX OPHUEHTAIMH M PACIIMPEHHE OIBITAa ACATEIFHOCTH Ha e
OCHOBE, B TOM YHCJI€ B YaCTH:

1) maTpHOTHYECKOTO BOCIIUTAHUS:

LIEHHOCTHOTO OTHOILEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U HAyYHOMY
HaclleInl0, NMOHMMAaHMs 3HAYEHMS XMMHUYECKOH HAayKd B HKHM3HM COBPEMEHHOIO OOIIEeCTBa,
CIOCOOHOCTH BIIAJIETh TOCTOBEPHOW MH(QOPMALUEH O MEpeNOBhIX JAOCTUKEHHUAX U OTKPBITHAX
MHUPOBOM M OTEYECTBEHHON XMMMH, 3aMHTEPECOBAHHOCTU B HAYYHBIX 3HAHUAX 00 yCTpoiicTBe
MHpa 1 00IIEeCTBa;

2) rpaXJaHCKOT'O BOCIIUTAHUSA:

IPECTAaBICHUS O COLMAJIBHBIX HOpPMAax M IIpaBUJIaX MEKJIMYHOCTHBIX OTHOLIEHHH B
KOJUICKTUBE, KOMMYHUKAaTUBHOM KOMIIETEHTHOCTH B OOILECTBEHHO IIOJIE3HOH, y4eOHO-
HCCIIEI0BATENIbCKOM, TBOPUYECKON U JPYTUX BHJAX JIEATEIbHOCTH, TOTOBHOCTH K pa3HOOOpa3HOU
COBMECTHOM JI€SATEIbHOCTH IPU BBIIOJHEHUU Y4€OHBIX, ITO3HABATEJbHBIX 3aJay, BHIIOJIHEHUU
XUMUYECKUX HKCIEPUMEHTOB, CO3/1aHUM y4EOHBIX IIPOEKTOB, CTPEMJICHHS K B3aMMOIIOHUMAaHUIO
U B3aUMOIIOMOIIM B IIpoliecce 3TOH ydyeOHOM AeATeNbHOCTH, 'OTOBHOCTH OLIEHMBATh CBOE
MIOBEJICHHUE U MOCTYIIKU CBOUX TOBAPHILEH C MO3ULIMN HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM
0CO3HAHMS MOCIIEICTBUI OCTYIIKOB;

3) IEeHHOCTU HaYYHOTO MTO3HAHMSL:

MHUPOBO33PEHUYECKUX  IPEJCTaBJIEHUI O  BeleCTBE U  XUMHUYECKOH  peakiuH,
COOTBETCTBYIOLIMX COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKd U COCTABJISIOIIUX OCHOBY JUIS
IIOHMMAaHUS CYIIHOCTH Hay4YHOM KapTUHBI MUpa, IPE/ICTaBIEHUI 00 OCHOBHBIX 3aKOHOMEPHOCTAX
Pa3BUTHS MPUPOJIBI, B3AaUMOCBS3AX YelloOBeKa C MPUPOJHOM Cpesoi, O poji XMMUHU B NO3HAHUU
9THX 3aKOHOMEPHOCTE;

M03HABATEIbHBIX MOTHMBOB, HAMNpAaBJICHHBIX Ha IOJydeHHE HOBBIX 3HAHUH O XUMHH,
HEOOXOAUMBIX JUIsl 00BSICHEHUS HAOII0JTaeMbIX IPOLIECCOB U SBJICHUIA;

M03HaBaTEIbHOM, MH(MOPMALMOHHON M YMTATENILCKOM KYIbTYphl, B TOM YHCJIE HaBBIKOB
CaMOCTOSITENIbHOW pabOThl C Y4eOHBIMH TEKCTaMH, CIPABOYHON JHMTEPATypOd, IJOCTYHHBIMHU
TEXHUYECKUMH CPeICTBAMH UH(OPMAIIHOHHBIX TEXHOJIOTHIA;

uHTepeca K OOy4YEeHHUIO M MO3HAHUIO, JII0OO3HATETLHOCTH, TOTOBHOCTH M CHOCOOHOCTH K
caM000pa30BaHUIO, MPOEKTHON M HCCIEIOBATEIbCKON JIEATENFHOCTH, K OCO3HAHHOMY BBIOODY
HaMpaBJICHHOCTU U YPOBHS 00yueHHs B JaJIbHEHIIEM;

4) hbopMupoBaHUS KyJIbTYpPHI 370POBBS:



OCO3HAHUS IIEHHOCTH >KU3HU, OTBETCTBEHHOTO OTHOILIEHUS K CBOEMY 3/I0POBbIO, YCTAHOBKU
Ha 3J0pOBBIA 00pa3 >KWU3HW, OCO3HAHUS IMOCJIEJICTBUM M HENPUATHS BPEIHBIX MPUBBIYCK
(ynoTpeOyieHusT aNKoroJisi, HApKOTUKOB, KypeHHs), HEOOXOIUMOCTH COONIOACHUS MPaBUII
0€30MMacCHOCTH NP OOpAICHIH ¢ XUMHUYECKUMU BEIIECTBAMHE B OBITY U pealibHOM JKU3HH,

5) TpyZOBOTO BOCIIUTAHUS:

MHTEpeca K MPAKTUICCKOMY U3YUEHUIO MPOPECCHd U TPYAa Pa3IUdIHOTO POJa, YBAKCHHE K
TPYIy ¥ pe3yabTaTaM TPYAOBOM ACSITEIBHOCTH, B TOM YUCJIE HA OCHOBE MTPUMEHEHHUS MPEIMETHBIX
3HAHMA TI0 XWMHUH, OCO3HAHHOTO BBIOOpa WHIWBUAYAIBHOW TPACKTOPUU IIPOJIOJDKEHUS
oOpa3oBaHUsl ¢ y4ETOM JIMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XHMHH, OOIIECTBEHHBIX
MHTEPECOB W TOTPEOHOCTEH, YyCHEemHOW MpodecCHOHATbHON OEATENbHOCTH M Pa3BHTHUS
HEO0OXOIMMBIX YMEHUH, TOTOBHOCTh aJTAITUPOBATELCS B IPO(HECCHOHATILHON CPE/IE;

6) 9KOJIOTUYECKOTO BOCIIUTAHMUS:

9KOJIOTUYECKH I€JIECO00Pa3HOTO OTHOIICHUS K IPUPOJE KaK UCTOYHHUKY KU3HHU Ha 3emile,
OCHOBE €€ CyIeCTBOBaHUS, MMOHUMAHHUS IIEHHACTH 3JI0POBOTO M 0€30mMacHOro obpasa >KHU3HH,
OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (U3MYECKOMY U TICUXUYECKOMY 370pPOBBIO,
OCO3HAHUS IICHHOCTH COOJIIO/IEHUS MPaBUil O€30MacCHOTO MOBEACHUS IpU paboTe ¢ BElleCTBaMH,
a TaK)Ke B CUTYAIIHMX, YTPOXKAIOIIUX 3/I0POBBIO U KU3HU JIIOJICH;

CIIOCOOHOCTH MPUMEHSTH 3HAHUS, TIOJTydaeMble TPU U3yUYEeHUN XUMUH, IS PEIICHUS 3a1a4,
CBSA3aHHBIX C OKPYXKAIOIIEH IPUPOTHOMN CPEIOM, NOBBIIICHNS YPOBHS YKOJIOIMYECKON KYJIbTYPBI,
OCO3HAHUS TJIOOABHOTO XapaKTepa SKOJOTUUECKUX MPOOJIEM U MMyTel UX PEIICHUS TTOCPEICTBOM
METOJIOB XHUMHUH,

IKOJIOTUYEEKOTO MBIIIJICHUSI, YMEHHS PYKOBOJACTBOBATHCI KM B TO3HABATEILHOM,
KOMMYHUKATUBHOM M COIIMAJIbHOM MTPAKTHKE.

MeranpeameTHsle pe3yapTaTtbl. B cocTaBe MeTanpeaMETHBIX pPe3yJabTaTOB BBIACISIOT
3HaYuUMble I (POPMHUPOBAHUS MHUPOBO33PEHUS OOIIeHAyuyHble MOHATHUS (3aKOH, TEopus,
MPUHIINI, THUIIO0TE3a, (haKT, CUCTEMA, MTPOLIECC, IKCIIEPUMEHT U IPYToe€.), KOTOPbIE UCTIOIb3YIOTCS
B ECTECTBEHHO-HAyYHBIX Y4E€OHBIX MpeAMeTax U IO3BOJISIIOT HAa OCHOBE 3HAaHMM M3 ITHX
npeaMeToB  (OpPMUPOBATH MPEACTaBICHHE O LEJIOCTHOM HayyHOM KapTHUHE Mupa, U
YHHUBEpcaJbHble yueOHble AeWcTBUA (MTO3HABATENIbHbIE, KOMMYHHKATHBHBIC, PETYJISTUBHBIC),
KOTOpble o0ecrneunBaoT (GOPMUPOBAHHUE TOTOBHOCTU K CAMOCTOSITEILHOMY ILITAHUPOBAHUIO U
OCYILIECTBJICHUIO  y4eOHOW  JesITenbHOCTH. MeranpeaMeTHble  pe3ylbTaThl  OCBOCHUS
o0pa3oBaTellbHOM  MporpaMMbl MO XHMHHU  OTPAXKAIOT  OBJAJEHUE  YHUBEPCAIbHBIMU
[T03HABATEJIbHBIMU JICHCTBUSIMH, B TOM YHUCIIE:

1) 6Ga3oBbIE JIOTUYECKUE JCHCTBUS:

YMEHUE MCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIIJIEHUS @PU OCBOCHUU 3HAHUM:
PacKpbIBATh CMBICT XMMHUYECKUX MOHATHH (BBIIEISTh UX XapaKTepHble MPU3HAKU, YCTAHABIINBATh
B3aMMOCBS3b C JPYTMMHU TOHSATHSIMH), MCIIOJIB30BATh MOHATHS Ui OOBACHEHUS OTAEIbHBIX
(akTOB U SBICHUIA, BRIOUPATh OCHOBAHUS U KPUTEPHH TSI KIIACCH(PUKAIIUU XUMHYECKUX BEIIECTB
U XMMUYECKUX PEaKIMil, yCTaHaBIMBaTh MPUYMHHO-CICJCTBEHHBIE CBSI3U MEXIY OOBEKTaMU
W3YYEHHUS, CTPOUTH JIOTMUECKUE PACCYKICHHs (MHIYKTUBHBIC, ACAyKTHBHBIC, MO aHAJIOTHH),
MIPOBOJIUTH BBIBOJIbI U 3aKJIFOUEHUS;

yMEHHE MPUMEHATHh B Mpollecce MO3HAHUS MOHATUS (TpeaMETHBIE M MeTalpeIMEeTHBIE),
CUMBOJINYECKHE (3HAKOBBIE) MOJETH, HCIOIb3yeMble B XHUMHH, MPEoOpa3oBBIBATH HIMPOKO
MIPUMEHSIEMbIE B XUMUU MOJICNIbHBIE MPEACTABICHUS - XUMHYECKUN 3HAK (CHMBOJI DIIEMEHTA),
XuMuueckas (opMmyla W ypaBHEHHE XHMHUYECKOW peaklMd - TMpPH pelIeHud YydeOHOo-
MO3HABATENbHBIX 3a/a4, C Y4ETOM OTHUX MOJEIbHBIX MPEJICTAaBICHUNW BBISBIATH U
XapaKTepU30BaTh CYIECTBEHHbIC MPU3HAKK HM3y4aeMbIX OOBEKTOB - XMMHUYECKHUX BEIIECTB U
XUMHYECKUX PEaKIUd, BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPHUYUHHO-CIEACTBEHHBIE CBS3H U
MPOTUBOPEUHS B U3y4aeMbIX MPOLECCaX U SABJICHUSIX;

2) 6a30BbIC UCCIIEIOBATEILCKHE ICHCTBUS:



YMEHHE HCIOJIb30BaTh TOCTABJICHHBIC BOMPOCHI B KAueCTBE WHCTPYMEHTA IMO3HAHHUS, a
TAaK)KE€ B KauyeCTBE OCHOBBI i1 (OPMUPOBAHUS THUIOTE3bl IO MPOBEPKE MPABUIBLHOCTH
BBICKa3bIBAEMBIX CYXICHHUIA,

MpUOOpEeTEeHNEe OMBITA IO TJIAHHPOBAHWIO, OPTaHMU3AIMH W TMPOBEICHUID YUCHUYECKUX
HKCTIIEPUMEHTOB: YMEHHE HAOII0IaTh 32 X0JA0M IPOIIecca, CAMOCTOSITEIHLHO MPOTHO3UPOBATH €r0
pe3ynbrat, (GopMyIupoBaTh OOOOMICHWS W BBIBOJBI 10 pe3yabTaTaM MPOBEAEHHOTO OIBITA,
WCCIIEIOBAHUS, COCTABIIATH OTUYET O MPOJETaHHOM padoTe;

3) paboTa ¢ uHpOpMAaIUELH:

YMEHHE BBIOUpaTh, aHAIM3UPOBATh M MHTEPIPETUPOBATH HH(OOPMALIUIO PA3INYHBIX BUJIOB
1 (HOpM IPEICTaBICHHSI, ITOJTy4aeMYIO U3 Pa3HBIX HCTOYHUKOB (HAyIHO-TIOMYJISIPHAS TUTEpaTypa
XHUMHYECKOTO COJICPIKAHUSs, CITPABOYHBIC TIOCOOUS, pecypchl IHTepHETa), KpUTHIECKH OIICHUBATh
MPOTUBOPEUUBYIO H HEJIOCTOBEPHYIO HHPOPMAITHIO;

YMEHHE TPUMEHSITh Pa3IMYHbIC METOBI U 3aIIPOCHI TIPU IMMOUCKE M 0TOOpe HHPOPMAIMH 1
COOTBETCTBYIOIINX JJAHHBIX, HEOOXOAMMBIX JUIS BBITIOJIHEHUS YUCOHBIX U MTO3HABATEIBHBIX 33149
OTIPENCIEHHOTO THITA, MPHUOOPETEHHWE ONBITa B OOJIACTH WCIOJIL30BaHUS WHOOPMAIMOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTHH, OBJIAJICHUE KYIbTYPOH aKTUBHOTO HCIIOJIb30BAHUS PA3THUHBIX
MMOUCKOBBIX CHCTEM, CaMOCTOSITEIIbHO BBIOMPATH ONTUMAIbHYIO (OpMy MpeacTaBICHUS
nH(QOpPMAMA ¥ HJUTFOCTPUPOBATH pElIacMble 33Jadd HECIOKHBIMH CXEMaMH, JIHAarpaMMaMH,
npyruMu popmamu rpaduKku U UX KOMOMHAIMSIMU;

YMEHHE HCIONB30BaTh M aHAJTU3UPOBATh B IpoIlecce YU4eOHON W HCCIIeIOBATEIbCKOM
JESITeTLHOCTH HH(POPMAIIHIO O BIUSHUU POMBIIUICHHOCTH, CETBCKOTO X031 CTBA U TPAHCIIOpTa
Ha COCTOSIHUE OKPYKAIOLIEH NPUPOIHON CPEIBI;

VY obyuaromerocst OyayT coOpMHPOBAHbI CIEAYIONINE YHUBEPCATHHBIE KOMMYHUKATHBHBIC
IEUCTBUS:

yMEHHUE 3aJaBaTh BOINPOCH (B XoA€¢ muajgora W (WIM) IUCKYCCHH) TIO CYIIECTBY
oOcyxnaemMoil Tembl, (OPMYIHUPOBATH CBOM MPEIOKEHUS OTHOCUTEJIBHO BBINOJIHEHUS
MpeJI0KEHHOM 3a/1a4u;

MpHOOpEeTEeHNE OMbITA TPE3CHTALIUN PE3YIbTaTOB BHIMOIHEHHSI XUMUYECKOTO SKCTIEPUMEHTA
(JrabopaTopHOTO OIBITA, TAOOPATOPHOI PAOOTHI IO MCCICTOBAHUIO CBOMCTB BEIIECTB, YICOHOTO
MPOEKTA);

3aMHTEPECOBAHHOCTH B  COBMECTHOM €O  CBEpPCTHHKAMM  [IO3HABATEIBHOM U
UCCIIEIOBATENIbCKON JEATEIbHOCTH NPU PELICHHMM BO3HUKAIOIIMX MPOOJIEeM Ha OCHOBE y4éTa
oOLIMX HMHTEPECOB M COTJIacOBaHMs MO3UIMI (0OCyxaeHus, oOMEeH MHEHUSMHU, «MO3TOBbHIE
HITYPMbI», KOOPJUHALIMSI COBMECTHBIX JACHCTBHI, ONpeAesieHue KPUTEPUEB 0 OLICHKE KauecTBa
BBITIOJTHEHHOUW pabOTHI U IPYTHUE);

Y oOyuyaromerocss OyayT chopMHUpOBaHBI CIEAYIOUINE YHHBEpCaIbHbIE DPETYISTUBHBIC
JIEUCTBUS:

YMEHHE CaMOCTOSITENIbHO OMPEAeNATh LEIH AeSITeNbHOCTH, INIAHUPOBATh, OCYILECTBIISTH,
KOHTPOJHUPOBaTh U MPU HEOOXOAMMOCTH KOPPEKTUPOBATh CBOIO JIEATEIbHOCTh, BBIOMPATH
Haubomee 3¢ GeKTUBHBIE CIIOCOOBI pelIeHHs y4eOHbIX U TO3HABATENIbHBIX 33a4, CAMOCTOSATEIHHO
COCTaBIISATh UM KOPPEKTUPOBATH MPESIOKEHHBIN allTOPUTM JACHCTBUI MPU BHIOTHEHUH 33 JaHH
C y4éTOM TMOJy4eHHUs HOBBIX 3HAHMUA 00 M3y4aeMbIX OOBEKTax - BEIIeCTBaX M PEaKIHsX,
OIICHUBATh COOTBETCTBUE TIOJYYEHHOTO PE3yabTaTa 3asiBJICHHOH 1IeIH;

YMEHHE HCIOJIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IpelaraeMble B YCIOBUU 33JaHUN.

[IpenMeTHBIe pe3ynbTaThl OCBOCHHUS MPOTPAMMEBI IO XUMUHU Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHusl.

B cocraBe mnpeaMeTHBIX pPE3YNbTaTOB IO OCBOCHHIO OO0S3aTENBHOTO COJEPKaHUs,
YCTaHOBJICHHOTO JaHHOM paboyeil MporpaMMoi, BBIACTSIOT: OCBOEHHBIE OOyYaIONIUMUCS
Hay4yHbI€ 3HAHUWS, YMEHHs U CIIOCOOBI JCWUCTBUMA, crenuuyecKkue Uisi MpeIMeTHOW oO0macTu
«XUMHS», BUABI JIEATENBHOCTH TIO0 TONYYEHUIO HOBOTO 3HAHWs, €ro WHTEpIpeTallny,
peoOpa30BaHMIO U TPUMEHEHUIO B PA3JIMYHBIX Y4E€OHBIX U HOBBIX CUTYAIIUSX.



K xonmy oOydyenuss B 8 kiacce y oOydaromierocs Oymy chOpMHpPOBAHBI CIEAYIOIIHE
MIPEIMETHBIC PE3YAbTATHI IO XUMUH:

pPacKpbIBaTh CMBICII OCHOBHBIX XHMHYECKUX TMOHSATHH: aTOM, MOJIEKYyJd, XHUMHYECKUN
AJIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMeCh (OJHOPOAHAs M HEOJHOPOJIHAS),
BaJICHTHOCTh, OTHOCUTEJIbHASI aTOMHAsI U MOJIEKYJIIpHAas Macca, KOJMYECTBO BEIIECTBA, MOJIb,
MOJISIpHAsT Macca, MaccoBasi JIOJISI XUMHUYECKOTO 3JIEMEHTa B COCJIMHCHUU, MOJISPHBIA O00BEM,
OKCHJI, KACJIOTa, OCHOBAHUE, COJIb, JICKTPOOTPUIIATSIILHOCTD, CTETICHb OKUCIICHUS, XUMUYECKasI
peakiusi, Kiaccu(UKAMS PEaKIUi: peaklud COCIUHEHUS, PEaKIUU Pa3JIOKCHUs, pPeaKiuu
3aMEIIEHUs, PEaKIIUU 0OMEHa, 9K30- M YHJAOTEPMUICCKHE PEAKITUH, TEIUIOBOM dPPEKT peakiuu,
SIIPO aTOMa, AJIEKTPOHHBIN CJIOW aToMma, aTOMHas OpOUTalb, paliyC aTOMa, XUMUYECKasl CBS3b,
MOJISIpHAS. ¥ HETOJISIPHAsi KOBAJCHTHASI CBS3b, MOHHAS CBS3b, WOH, KAaTHOH, aHWOH, PacTBOP,
MaccoBasi JIOJISI BeMECTBa (MPOIIEHTHAS KOHIICHTPAIIHsI) B PaCTBOPE;

WJUTFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XHMHUSCKUX TOHSATHIA U TPAMCHSITh 3TH TIOHSATHUS
MIPY OMTMCAHWUH BEIIECTB M UX TMPEBPAIICHHUI;

HCI0JIb30BaTh XUMUYECKYIO CHMBOJIMKY JIJISI COCTaBJICHHS (DOPMYJT BEIIECTB U YPABHCHHIA
XUMHUYECKUX PEAKIINH;

OTIPEJICNIATh BAJCHTHOCTh AaTOMOB D3JIEMEHTOB B OWHApPHBIX COCIUHEHHSIX, CTCICHb
OKHCJICHHS DJICMCHTOB B OMHAPHBIX COCTMHEHUSX, PUHAICKHOCTD BEIIECTB K ONPEACTIEHHOMY
KJIacCy cOoeauHeHUW 1o (opmynam, BUJ XUMHUYECKOW CBs3M (KOBaJieHTHAas W WOHHAs) B
HEOPTaHWYECKUX COCAMHCHHUSIX;

packpsiBaTh cmbicin Ilepuoanueckoro 3akona JI.M. MeHneneeBa: IeMOHCTpUPOBATh
MMOHMMAaHKE ITePUOTUICCKON 3aBUCIMOCTH CBOMCTB XUMUYECKUX JIIEMEHTOB OT UX IOJIOKCHHS B
[Teprouveckoii CUCTEME, 3aKOHOB COXPAHEHHUS MACChI BEIIECTB, IIOCTOSTHCTBA COCTaBa, AaTOMHO -
MOJIEKYJISIPHOTO YYEHHUS, 3aKOHa ABOTAJpO, OMUCHIBATH U XapaKTepU30BaTh TaOIMUHYIO0 GOopMy
[leproauueckoii cucTeMbl XUMUYECKUX 3JIEMEHTOB: Pa3InyaTh MOHATUS «TJIaBHAs MOArpymma (A-
rpynmna)» u «mobounas noarpynmna (b-rpymma)», mansie u OonbIIMe TEPUOIBI, COOTHOCHUTH
o0o03Ha4YeHusl, KOTOpbIe uMeroTcs B Tabnuie «llepuonnyeckas cucteMa XUMUYECKUX 2JIEMEHTOB
JI.V1. MenneneeBa ¢ YMCIOBBIMU XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB XUMHUYECKUX JJIEMEHTOB
(cocTtaB u 3aps sipa, oOIIee YKHCIIO JIEKTPOHOB U PACTIPEICIICHHE UX IO YJIEKTPOHHBIM CIIOSIM);

KJIaCCU(PUIIMPOBATh XUMHUYECKHE JJIEMEHThl, HEOPraHMYeCKHE BEIIECTBA, XUMHUYECKHE
peakiuu (Mo YUCIy ¥ COCTaBY YYacTBYIOIUX B PEAKIUU BEUIECTB, M0 TEIJIOBOMY 3 (deKTy);

XapakTepu30BaTh (OMUCHIBATh) OOLIME XUMUYECKHE CBOMCTBA BEILECTB Pa3IMYHBIX
KJIaCCOB, TMOJTBEPKJasi OMHCAHHE MPUMEPAMU MOJIEKYJISPHBIX YpaBHEHUH COOTBETCTBYIOIIMX
XUMHYECKUX PEaKLIUi;

MIPOTrHO3UPOBATh CBOICTBA BELIECTB B 3aBUCUMOCTH OT MX KayeCTBEHHOI'O COCTaBa,
BO3MOYHOCTH MPOTEKAHUS XUMUYECKUX MTPEBPALICHUI B PA3TUYHBIX YCIOBUSIX;

BBIYHCIISATH OTHOCUTENIbHYIO MOJICKYIISIPHYIO U MOJIIPHYIO MacChl BEIIECTB, MACCOBYIO JIOJIO
XMMHUYECKOTO 3JIEMEHTa Mo (opMysie COSAMHEHHs, MAacCOBYIO JOJIO BEIIeCTBa B PacTBOPE,
MIPOBOJHUTH PACUETHI 10 YPABHEHUIO XUMUYECKOM PEaKIny;

MPUMEHSITh OCHOBHBIE OIEpallii MBICTUTEILHOM AESITeTbHOCTH - AHAIU3 U CHHTES3,
CpaBHEeHHE, O00OOIIeHHe, CHCTEMaTH3alluio, KJIacCU(UKALNIO, BBISBICHHE MPUYUHHO-
CIIEJICTBEHHBIX CBS3EH - /U M3y4eHHS] CBOMCTB BEIIECTB U XUMUYECKUX PEaKIUl, eCTECTBEHHO-
HayyHble METOJbI TO3HaHUSA - HAOMIOJCHUEe, H3MEPEHHEe, MOJEIUPOBAHUE, JKCIEPUMEHT
(peanbHBIN U MBICTICHHBIH ),

cleoBaTh  MpaBWJIaM  [OJIb30BAaHHUS ~ XUMHUYECKOW TMOCYyJ0oM U J1abOpaTOpHBIM
o0opynoBaHueEM, a TAKKe MpaBHUIaM 0OpaIeHHs C BEIIECTBAMU B COOTBETCTBUU C HHCTPYKIUSIMU
M0 BBIMOJHEHUIO Ja0OPATOPHBIX XMMHUYECKUX OIBITOB IO TMOJYYEHHUI0O U COOMpaHHIO
ra3o00pa3HbIX BEUIECTB (BOAOPOa U KUCIOPO/a), MPUTOTOBICHUIO PACTBOPOB C OIpPENeIEHHON
MaccoBOM JI0Nel pacTBOPEHHOTO BEIIECTBA, IUIAHUPOBATh U TPOBOJUTH XHUMHYECKHE
AKCIEPUMEHTHI TI0 PACIO3HABAHUIO PACTBOPOB IIENIOYEH W KUCIOT C MOMOIIBIO MHIUKATOPOB
(makmyc, GpeHondTanenH, METHIOPAHX U JPYTHUE).



K xoniy oOydyenus B 9 kimacce y oOyuaromierocss Oymy chOpMHpPOBAHBI CIEAYIOIIHNE
MIPEIMETHBIC PE3YAbTATHI IO XUMUH:

pPacKphIBaTh CMBICII OCHOBHBIX XUMHUYECKHX TMOHSATHIA: XUMHUYECKHHA JJIEMEHT, aToM,
MOJICKYJIa, WOH, KAaTHOH, aHWOH, IPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, BAJICHTHOCTH,
ANEKTPOOTPHUIIATEIILHOCTh, CTCTICHh OKUCJICHHS, XWMHUYECKash PEaKIus, XUMHUYECKas CBS3b,
TEIIOBOM AP PEKT PeaKIiu, MOJIb, MOJISIPHBIH 00BEM, PacTBOP, ICKTPOJIHUTHI, HEAICKTPOJIHUTHI,
IEKTPOJIUTUYCCKAS JTUCCOLMAIUS, PEAKIMd HOHHOTO OOMEHA, KaTallu3aTop, XUMHUYECKOe
paBHOBECHE, 00paTUMBIC H HEOOPATUMBIC PEAKIINU, OKUCITUTEIHHO-BOCCTAHOBUTEIILHBIC PEAKITUH,
OKHUCJIUTEIb, BOCTAHOBUTENb, OKHCJICHUE WM BOCCTAHOBIICHHE, aUIOTPONHs, aM(pOTEPHOCTb,
XHUMHYECKass CBs3b (KOBAJCHTHAs, HWOHHAS, METa/UTMYEeCKas), KpHUCTAUIMYeCKas pemeTkKa,
KOpPpO3UsS METAJUIOB, CIUIABBI, CKOPOCTh XHMHUYCCKOW pEaKIUH, TNPEACIbHO IOIMyCTHMAas
konneHTpanus (I1/1K) Bemectna;

WUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX TTOHATHIA U IPUMEHSTH 3TH MIOHSATHUS
MIPY OMTMCAHWUH BEIIECTB M UX TMPEBPAIICHHUI;

HCI0JIb30BaTh XUMUYECKYIO CHMBOJIMKY JIJISI COCTaBJICHHS (DOPMYJT BEIIECTB U YPABHCHHIA
XUMHUYECKUX PEAKIINH;

OTIPEJICIIATh BAJICHTHOCTh U CTETICHb OKHCIICHUS XUMUYCCKUX JIEMEHTOB B COCTUHCHHSX
Pa3IUYHOTO COCTaBa, MPHHAUICKHOCTH BEIIESCTB K ONPEICIIEHHOMY KJacCy COCIUHEHUH TI0
dbopMyniaM, BUJ XUMHYECKOW CBSI3M (KOBAJICHTHAsS, MOHHAS, METAJUTMYECKAasi) B HECOPTaHMIECKUX
COCIIMHEHUSX, 3aps]] MOHA TI0 XUMHYECKOH (opMmylie, XapakTep CpelIbl B BOJHBIX PAacTBOPax
HEOPraHWMYECKUX COCTUHCHHM, THI KPUCTAJUTMYECKOW PEIIETKH KOHKPETHOTO BEIIECTBA;

packpsiBaTh cMbich [lepuoanueckoro 3akona [[.M1. MenzaeneeBa u 1€EMOHCTPUPOBATH €T0
MMOHMMAaHKEe: ONKCHIBATh W XapaKTepU30BaTh TaOMMUHyI0 (opMmy I[lepuoandeckoil cHUCTEMBI
XMUMHYECKUX AJIEMEHTOB: paziiMyarh MOHATUS «TJIaBHas moArpymnmna (A-Tpymmna)» U «moOouHas
noarpynmna (b-rpynma)», manble W OOJBIINE TEPHOJMBI, COOTHOCHUTH 00O03HAYCHUS, KOTOpPHIC
UMEIOTCS B TEPUOJAMYECKON Taliuile, C YUCIOBBIMH XapaKTEPUCTUKaMH CTPOCHHS aTOMOB
XMUMHYECKUX JIEMEHTOB (COCTaB U 3aps[ A1pa, 00I1ee YHUCII0 AIEKTPOHOB U pacIipe/ieIeHHE UX 10
AIIEKTPOHHBIM CJIOSIM), OOBSACHATH O0IIME 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB JIEMEHTOB U
UX COEIUHEHWH B MpefenaX MajblX NEPUOJOB M TJIaBHBIX MOATPYII C Y4ETOM CTPOCHHS HX
aTOMOB;

KJIaCCU(PUIIMPOBATh XUMHUYECKHE 3JIEMEHThl, HEOPraHWYEeCKHE BEIECTBA, XHUMHUYECKUE
peakiuu (1Mo YMCIy U COCTaBY YYacTBYIOIIUX B PEAKIIMH BEILIECTB, IO TEIJIOBOMY 3¢ (deKTy, 1no
M3MEHEHUIO CTENEeHEeH OKUCIECHUSI XUMUYECKIX 3JIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBAThH) 00IIME U CHEU(PUUECKUEe XUMUYECKUE CBOMCTBA MPOCTHIX
U CJIOKHBIX BEIECTB, [TOATBEPK/1asl ONMCAHUE PUMEPAMU MOJIEKYJIIPHBIX U HOHHBIX YPaBHEHUN
COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIIHIA;

COCTaBIIATh YpPaBHEHUS AJIEKTPOJIUTUYECKONW TUCCOLMALMU KHUCIOT, IIeNlouel U ColieH,
MOJIHBIE M COKpalI¢HHbIE YypaBHEHHUS pEakuii HOHHOTO OOMEHa, ypaBHEHHUS peakiui,
MOATBEPKIAIOIIUX CYIIECTBOBAHHE TE€HETHYECKOW CBSI3U MEXAy BEIIECTBAMH DPAa3JIMYHBIX
KJIaCCOB;

pPacKpbIBaTh  CYIIHOCTh OKHUCIUTEIbHO-BOCCTAHOBHUTENBHBIX pEAKIUNA MOCPEACTBOM
COCTaBIIEHUS DIIEKTPOHHOTO OanaHca ITHX PEaKIIHii;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HMX CTPOCHHUS, BO3MOXKHOCTHU
MPOTEKAHUS XUMHUECKUX MPEBPAIICHUN B PA3IUYHBIX YCIOBUSAX;

BBIYHCIISATH OTHOCUTENBHYIO MOJIEKYIISIPHYIO U MOJIIPHYIO MacChl BEIIECTB, MACCOBYIO JIOJIO
XMUMHUYECKOTO 3JIEMEHTa Mo (opMyle COEAMHEHMs, MAacCOBYIO JIOJNIO BEIIECTBa B PacTBOPE,
MIPOBOJUTH PACUETHI 110 YPABHEHUIO XUMUUYECKOM peakInu;

coOnrogaTh  MpaBWiIa  TOJB30BaHUSA  XUMHUYECKOM TMOCyno ©  1ab0OpaTOpHBIM
obopynoBaHueM, a TaKXKe MpaBuiia 0OpaIIeHUs C BEIECTBAMU B COOTBETCTBHU C MHCTPYKIUSIMHU
M0 BBIMOJHEHUIO JAaO0OPATOPHBIX XHMHYECKUX OIBITOB 0 TMOJYYEHHUI0O U COOMpAHUIO
ra3o00pa3HbBIX BEIIECTB (aMMHAaKa M YTIEKUCIIOTO Ta3a);



MPOBOJIUTH PEAKIMH, IOATBEPKAAIOUINE KAUYECTBEHHBIM COCTAaB pa3lMYHBIX BELIECTB:
pacro3HaBaTh ONBITHBIM IMYTEM XJIOPHIOPOMHI-, MOIUA-, KapOoHat-, Qocdar-, cuiamkar-,
cynbdar-, THIPOKCHUI-WOHBI, KATHOHBI aAMMOHHUSI W HMOHBl HM3YYEHHBIX METAJJIOB,
MPUCYTCTBYIONIUE B BOJAHBIX PACTBOPAX HEOPraHMYECKUX BEILECTB;

MPUMEHSATh OCHOBHBIC OIEPALUN MBICIUTEIBHONW JEATENbHOCTH - aHAIW3 WU CHUHTES,
cpaBHeHHE, 0000IIeHNEe, CHCTEMAaTU3alNI0, BBISABICHHE NMPHYUHHO-CIICACTBEHHBIX CBS3EH - Ui
M3yUYEHHsI CBOMCTB BEIIECTB U XUMUYECKUX PEAKINI, €CTECTBEHHO-HAYUYHbIE METO Il TIO3HAHUS -
HaOJr0/IeHNEe, U3MEPEHNE, MOICTTMPOBAHUE, SKCIIEPUMEHT (PEAbHBIN U MBICIICHHBIN).



