denepanbHas padoyas nporpamMma
0 y4eOHOMY npeaMery
"Xumus"

(0a30BbIN YPOBEHB).



DenepagbHas padodyass nmporpamMma no ydeOHomy mpeamery ''Xummus' (0a30Bblit
YPOBEHb).

1. denepanpHas pabouas mnporpamMma mno ydeOHomy mnpeamery "Xwumus" (6a30BbIiA
ypoBeHb) (mpenmMeTHas obaacte "EcTecTBeHHO-Hay4HbIE MpeaMeThl") (J1ajiee COOTBETCTBEHHO -
nporpaMma o XUMHH, XMMHS) BKJIIOYAET MOSICHUTENIbHYIO 3alKCKy, COAEpKaHHe OO0ydeHus,
IUTAHUPYEMBIE Pe3yJIbTaThl OCBOSHHSI IPOrPAMMBI TI0 XUMHUH.

2. llosicHUTEIbHAA 3aMUCKA.

2.1. Tlporpamma 1Mo XMMHU Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBaHUS COCTaBJI€HA Ha
OCHOBEe TpeOOBaHMI K pe3yJbTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTelbHON IMPOrpaMMbI
OCHOBHOro ob0mero obpaszoBanms, mpeactaBieHHbIx B PI'OC OOO, a Takke Ha OCHOBE
denepanpHOl pabodeld MpPOrpaMMbl BOCIHTAHUS W C YYETOM KOHIICTIMH IPENOIaBaHuUs
ydyeOHoro npeameta "Xumusa'" B o0pazoBaTeIbHbIX opranu3aiusax Poccuiickoit denepanuu.

2.2. Ilporpamma 1o XuMMHUU pa3paboTaHa C LEIbI0 OKa3aHUS METOJUYECKON MOMOIIN
YUUTENIO B CO3/IaHUU pabouell mporpaMmbl 0 y4eOHOMY IIPEIMETY.

[IporpaMMa 1o XMMMM JAeT NPEACTaBICHHWE O ILENAX, oOmiel crpareruu oOydeHus,
BOCIIUTAHUS W Pa3BUTHA OOYYAIOIIMXCS CpEeICTBAMU Y4YeOHOTro MpeaMeTa, yCTaHaBIUBAET
00s3aTeNIbHOE NPEIMETHOE COZEpkKaHUE, IPEIyCMAaTPUBACT paclpeesieHue ero mo Kiaaccam U
CTPYKTYpUPOBAHHE 110 pa3fesiaM U TeMaM MPOrpaMMbl 110 XUMHH, ONpeeseT KOJIUYECTBEHHbIS
U KaueCTBEHHBbIE XapaKTEPUCTUKH COJEP’KaHUS, PEKOMEHIYEMYIO IIOCIEI0BaTEIbHOCTh
W3YYECHHS] XUMUU C YUYETOM MEKIIPEAMETHBIX U BHYTPHUIIPEAMETHBIX CBsI3€H, JIOTUKU y4eOHOTO
nporiecca, BO3PACTHBIX 0COOEHHOCTEH 00yJaromuXxcs, onpeaessieT BO3SMOXKHOCTH TpeaMeTa s
peanuzanuu TpeOOBaHUM K pe3ysibTaTaM OCBOCHHSI OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbl Ha
YPOBHE OCHOBHOTO 00IIeT0 00pa3oBaHus, a TAK)Ke TPEOOBAHUI K pe3ysibTaTraM 00yUeHHsI XUMHH
HA YypOBHE IMeNell W3y4YeHHs TMpeaMeTa W OCHOBHBIX BHJOB yueOHO-IIO3HABATEIbHON
JESTEIBHOCTH 00YyYaroIerocs 1o OCBOCHUIO YYEOHOIO COJIepIKaHusl.

2.3. 3HaHMe XUMUU CIIYKUT OCHOBOM /17151 (HOPMUPOBAHUSI MUPOBO33pEHUS 00ydaroIerocs,
€ro MpeJCTaBIeHU O MaTepUaJbHOM €IMHCTBE MHUpPA, BAXXHYI POJb UIpaioT (hopMmHupyemble
XUMHEH MPeICTaBICHNs O B3aUMOIMPEBPAICHUAX YHEPTUU U 00 HBOIIOLNUU BEIIECTB B MPHUPOJIE,
0 MyTSAX penieHusi riao0adbHBIX MPOOJIEM YCTONYMBOTO Pa3BUTHUS YEJTOBEYECTBA - CHIPHEBOM,
HHEPreTHUECKOH, MUIIEBOM U HKOIIOTUYECKON 0€30MacHOCTH, MPOOJIeM 3ApaBOOXPaHEHUSI.

2.4. 3yueHnue XUMUU:

CHOCOOCTBYET peanu3alii BO3MOXKHOCTEHN i1 caMOpa3BUTHS U (HOPMUPOBAHUS KYJIbTYPhI
JMYHOCTH, €€ 001Iel 1 (yHKIMOHATIBbHOW IPaMOTHOCTH;

BHOCHT BKJIaJ B (popMHpOBaHHE MBIIUIEHUS U TBOPUYECKUX CIMOCOOHOCTEN O0ydarommxcs,
HaBBIKOB HMX  CAMOCTOSITEJIbHOM  y4eOHOW  JeATENHbHOCTH,  OKCIEPUMEHTAIBHBIX U
UCCIIEIOBATEIbCKUX YMEHHUH, HEOOXOJUMBIX KaK B TIOBCEIHEBHOM JKU3HHU, TaK U B
MpoeCCHOHAIBHON JESATENHHOCTH;

3HAKOMHUT CO CHEeNU(PHUKON HAYYHOTO MBIIIJICHHUS, 3aKJIagbIBa€T OCHOBBI IEJIOCTHOTO
B3TJIsAJIa HAa €TMHCTBO MPUPOJIBI M YEJIOBEKA, SIBISETCS OTBETCTBEHHBIM ATAlloM B (JOPMUPOBAHUH
€CTECTBEHHO-HAYYHOU IPaMOTHOCTH O0YYaIOIINXCS;

CrocoOCTBYeT (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHUS K €CTeCTBEHHO-HAYYHBIM
3HaHMUSIM, K TPUPOJE, K UEIOBEKYy, BHOCHUT CBOW BKJIaJL B DKOJIOTMYECKOE OOpa3oBaHUE
oOydJaronuxcs.

JlanHble HampaBieHHUs B OOYYEHHH XMMHUU OOECHEUMBAIOTCS CHENU(UKON COmepKaHUs
y4eOHOTO TIpeIMeTa, KOTOPBIN SIBISETCS TENarorTMYecKd aJanTHPOBAHHBIM OTPaKEHHUEM
0a30BOIi HAYKU XMMUU Ha OMPEICTICHHOM JTare e pa3BUTHSL.

2.5. Kypc xumuu Ha ypoBHE OCHOBHOTO 0OIIero o0pa3oBaHUsl OpUEHTHPOBAH Ha OCBOEHHUE
00y4JarIMMHUCS CUCTEMBI MIEpPBOHAYATHHBIX MOHSATHH XUMUU, OCHOB HEOPTraHMYECKOH XUMUU U
HEKOTOPBIX OTJCIIBHBIX 3HAYMMBIX MIOHATHH OPTaHUICCKON XUMHUH.

2.6. CtpykTypa colepkaHUs MpPOrpaMMbl IO XWUMHUU CGHOPMHUPOBaHA HA OCHOBE
CHUCTEMHOI0 mojxoja K ee uzydeHuto. CoJiepkaHue CKIaJbIBaeTCs W3 CHUCTEMBI MOHSATHH O
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XUMHYECKOM 3JIEMEHTE U BEILECTBE W CHCTEMbI MOHATHH O XMMHYeckoi peakuuu. Obe 3Tu
CHUCTEMBI CTPYKTYPHO OPTraHM30BaHbl MO MPUHLHUITY MOCIEI0BATEILHOTO PAa3BUTHUSI 3HAHUU Ha
OCHOBE TEOPETUYECKUX MPEJICTABICHUN PA3HOIO YPOBHSL:

aTOMHO-MOJIEKYJIIPHOI'O YYEHHUsI KaK OCHOBBI BCEI'O €CTECTBO3HAHMS;

[Tepuonnueckoro 3akona JI.11. Menneneea kak OCHOBHOTO 3aKOHA XMMUU;

YUEHUS O CTPOEHUHU aTOMa U XUMUYECKOU CBA3H;

MIpeICTaBICHUM 00 3IEKTPOIUTUYECKOM TUCCOLIMAIIMU BEIIECTB B pacTBOpax.

Teopernueckne 3HaHUSA PACCMATPUBAIOTCS HA OCHOBE SMIIMPHUUYECKHU IIOJYYEHHBIX U
OCMBICJICHHBIX (DaKTOB, Pa3BUBAIOTCS I[IOCIIEOBATEILHO OT OJHOTO YPOBHSA K JApyromy,
BBINOJIHASL (DYHKIHUU OOBSICHEHUS M NPOTHO3HPOBAHHUS CBOWCTB, CTPOCHHS W BO3MOXKHOCTEH
MIPAKTUYECKOr0 PUMEHEHHUS U MOJTYyYEHHUs U3y4YaeMbIX BEILIECTB.

OcBoeHne mporpamMmbl IO XHMMHHU CIIOCOOCTBYET (POPMHUPOBAHHUIO TPEACTABICHUS O
XUMUYECKON COCTAaBJSIOIIEH HAYYHOM KapTUHBI MUpa B JIOTUKE €€ CHUCTEMHOM MpUPOJBI,
LIEHHOCTHOT'O OTHOILIEHHUSI K HAYYHOMY 3HAaHUIO U METOJlaM 103HaHus B Hayke. M3yueHne xumun
IOPOUCXOAUT C TMpPHUBJICYCHHEM 3HAHUW H3 paHee M3YYEHHBIX YUYEOHBIX MPEIMETOB:
"Oxkpy:>xaromuit mup", "buonorus. 5 - 7 kinaccel" u "®usuka. 7 kiacc'.

2.7. llpu u3y4yeHUH XUMHUU MIPOUCXOAUT (OPMUPOBAHNE 3HAHUN OCHOB XUMUYECKOW HAyKU
Kak 00JacTH COBPEMEHHOI'O E€CTECTBO3HAHUS, NMPAKTHYECKOW IESITEIHHOCTH YEJOBEKa M Kak
OJIHOTO M3 KOMIIOHEHTOB MHPOBOM KyJNbTYypbl. 3ajaya y4eOHOTO MpeaMeTa COCTOUT B
(GOPMUPOBAHUN CHUCTEMBl XMMHYCCKHX 3HAHWUU - BXKHEUIMX (DAKTOB, MOHITHHA, 3aKOHOB U
TEOPETUYECKHUX MOJIOKEHUN, AOCTYMHBIX 0000IIEHUH MUPOBO33PEHUYECKOr0 XapaKTepa, s3bIKa
HayK{, B MPUOOIIEHUN K HAYYHBIM METOJAaM MO3HAHUS MPU U3YYCHUHU BEIIECTB U XMMHUYECKUX
peakiuii, B GOPMUPOBAHUU M PA3BUTHH MO3HABATEIbHBIX YMEHUN U UX MPUMEHEHUU B y4eOHO-
MIO3HABATEIBHOW U y4eOHO-HCCIIEIOBATEIBCKOM 1A TeIbHOCTH, OCBOCHUH TPaBMII OE€3011aCHOTO
oOpallieHus ¢ BEIIeCTBAMU B ITOBCEIHEBHOM JKU3HH.

2.8. Ilpu M3y4eHnu XMMHUU HA YPOBHE OCHOBHOTO OOMIET0 00pa30BaHMS BaKHOE 3HAUCHHE
MpPUOOpPEH TaKKe LeH, KaK:

(hopMHUpPOBAHHE HHTEIUICKTyaIbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K CamM00Opa3oBaHUIO,
COTPYJIHUYECTBY, CAMOCTOSITEILHOMY MPHUHSATUIO PEIIeHUH, CIOCOOHOM amanTHpOBaThCS K
OBICTPO MEHSIOLIMUMCS YCIOBUSAM XKHU3HU;

HAMpaBlIEHHOCTh OOyuYeHUS Ha CHCTEMaTHYeCcKoe MPHUOOIIeHHEe OO0yJarommxces K
CaMOCTOSITENIbHOM ~ IMO3HABaTEJNbHOM  JIEATENbHOCTH, HAyYHBIM  METOJaM  IO3HaHuS,
(bopMUPYIOIIUM MOTHBALIMIO U Pa3BUTHE CIIOCOOHOCTEN K XUMHH,

o0ecrieueHrne yCIOBUM, CIOCOOCTBYIOIMIMX MNPHOOPETEHUI0 OO0yYaloIMMUCA —OIbITa
pa3HoOOpa3HON NeATeIbHOCTH, MO3HAHUS M CAaMOIIO3HAHUs, KJIFOUEBBIX HABBIKOB (KIFOYEBBIX
KOMIIETEHIIH ), UMEIOIINX YHUBEPCAIIbHOE 3HAUEHUE JJIs1 PA3IMYHBIX BUIOB JESITEIbHOCTH;

¢dopmupoBanue oOuel (QyHKIMOHAIBHOW U €CTECTBEHHO-HAyYHOM TI'pPaMOTHOCTH, B TOM
yHuclie YMEHUI OOBSCHATh U OLICHMBATh SIBICHUS OKPY’KAIOLIEro MHUpa, MCIONb3Yysl 3HAHUS U
OTBIT, TOJYYCHHbIE TPU M3IYUYEHUHU XUMHUHU, MPUMEHATH HMX TpPH pEIIeHWH NpodleM B
ITOBCEJHEBHOM KU3HU U TPYOBOH IEATEIBHOCTH;

(dbopMupoBaHue y OOydaromuxcss TYMaHUCTHYECKHX OTHOIICHUH, MOHMMAHUS IIEHHOCTHU
XUMHUYECKMX 3HAHHWM Ui BBIPAOOTKM SKOJOTMYECKH I€]1eco00pa3HOro MoBeleHUs B OBITY U
TPYJAOBOW JEATEIBHOCTH B LEISIX COXPAHEHMsI CBOETO 370POBbS M OKPYXAroLIeW MpUpPOJHOU
Cpelibl;

pa3BUTHE MOTHBALIUU K OOYYEHHUIO, CHOCOOHOCTEH K CAMOKOHTPOJIIO U CaMOBOCIMTAHUIO
Ha OCHOBE YCBOEHHUS OOIIEYeIOBEYECKUX I[EHHOCTEH, TOTOBHOCTM K OCO3HAHHOMY BBHIOOpY
npoduis ¥ HaMPaBICHHOCTH JlalbHEHIIero o0ydeHusl.

2.9. OOmiee yncIO0 YacoB, PEKOMEHIOBAHHBIX MJIsi M3YYCHHS XUMHUHU, - 136 yacoB: B 8
KJacce - 68 yacoB (2 "aca B HefieN0), B 9 kiacce - 68 yacoB (2 yaca B HEZEII0).

3. Copep:xkanue o0yueHus B 8 kiacce.
3.1. [leppoHavyaJIbHBIE XUMUYECKUE TTOHATHS.



[Ipenmer xumun. Poiap XMMHU B KU3HU 4YeEJIOBEKAa. XMMHS B CHUCTEME HayK. Tena u
BenlecTBa. dusnueckue cBOWCTBAa BeELIECTB. ArperarHoe cocrosiHue BeniecTB. llonsAtue o
MeTOoJIaX MMo3HaHus B XUMUU. YucTeie BeniecTBa U cmecu. CiocoObl pasienieHus cMeceil.

ATOMBI M MOJIEKYJbl. XUMHYECKHE 3JIeMEHThl. CHMBOJBI XUMHUYECKHX 3JIEMEHTOB.
IIpocTble u cioXkHbIe BemecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuueckass ¢Gopmyna. BaleHTHOCTP aTOMOB XHMHMYECKHX DJEMEHTOB. 3aKOH
MIOCTOSIHCTBA cOocTaBa BellecTB. OTHOCHUTENbHAsA aTOMHasg Macca. OTHOCHUTEINbHASI MOJIEKYJIIpHAs
Macca. MaccoBast 1011 XMMHUYECKOI'O DJIEMEHTA B COEMHEHHH.

KonunuectBo BemectBa. Monbs. MomsipHass macca. B3anMoOCBsI3p KOJIMUYECTBA, MacChl U
quciIa CTPYKTYPHBIX €IMHUI] BelecTBa. PacueTsl mo popmynaM XUMHUYECKUX COCTUHEHUH.

duznueckue M XUMHUYECKUE SBJIICHMS. XUMHUYECKas peakluus M €€ NPHU3HAKU. 3aKOH
COXpaHEHMs MacChl BEIIECTB. XUMHUYECKUe ypaBHeHUs. Kimaccupukanuss XUMHYECKUX peaKkIuit
(coenuHeHus, pa3IoKeHHsI, 3aMEICHUs, 0OMEHA).

XUMHUYECKUH SKCIIEPUMEHT: 3HAKOMCTBO C XMMHYECKOH IMOCYAOH, MpaBUiIaMu pabOThl B
naboparopud W TpueMamMu oOpamieHus ¢ J1abopaTOpHBIM O00OpyAOBaHHWEM, H3yYEHUE U
onucaHue (PU3MUECKUX CBOMCTB 00pa3llOB HEOPraHMUECKUX BEUIECTB, HAOMIOACHNE (DPU3UUECKIX
(mnaBieHHE BOCKA, TasHUE JIbJa, pacTUpPaHHUe caxapa B CTYIKE, KUIIEHWE M KOHICHCALUS BOJbI)
U XUMHUYECKUX (FOPEHHE CBEYM, MPOKAIMBAHWE MEAHOW IPOBOJIOKH, B3aWMOJEHUCTBHE MeNa C
KHUCITIOTOM) sIBIEHUH, HAONIO/ICHHE M ONMHUCAHHE MPHU3HAKOB MPOTEKAHUS XUMHUYECKUX PEaKIUil
(pa3znoxeHue caxapa, B3aUMOJICHCTBUE CEPHOH KHUCIOTHI C XJIOpUJIOM Oapusi, pa3ioKeHUE
ruapokcuaa Meau (1) mpu HarpeBanuu, B3auMoIelCTBUE KeJe3a ¢ pacTBopoM coiu menu (II),
U3y4YeHHe CIoco00B pasfeNieHusi cMeceid (C MOMOIIbI0 MarHUTa, (PUIBTPOBAHUE, BHIIAPUBAHHE,
TUCTHIUISIMS, XpomaTorpadusi), IpOBeICHHE OYMCTKH IOBAapEeHHOH coyd, HaOmoaeHHEe U
ONMCAHUE PE3yJIbTaTOB IPOBEICHUS OINbITA, WIIIOCTPUPYIOIIETO 3aKOH COXPAHEHHUS MAaccChl,
CO31aHHEe MOJIeTIeH MOJIEKY (IIapOCTEP>KHEBBIX).

3.2. Baxknelinme npeacTaBUTENN HEOPraHMUYECKUX BEIIECTB.

Bo3nyx - cmecp razos. CocrtaB Bosgyxa. Kuciopon - 31eMEHT M IIPOCTOE BEILLECTBO.
Haxoxnaenue kuciaopoja B npupoje, Gpu3nyeckue U XMMHUUECKHUe CBOMCTBA (peaKkIuy ropeHus).
Oxcunpl. Ilpumenenne kucinopoga. CrocoObl TOTy4YeHHs KHCIOpoJa B JIabOpaTopuu U
npoMbluieHHOCTH. KpyroBopot kucnopona B mpupoge. O30H - ajuloTponHas MOAU(pHUKAIuUs
KHCIIOpOJa.

TenoBoit 3PdexT XUMHUECKON peakIUH, TEPMOXUMHUYECKHE YpaBHEHUS, HK30- U
DHAOTEPMUYECKUE peakuMU. TomnuBo: yronb M MeTaH. 3arpsi3HEHUE BO3AyXa, YCHIIEHUE
MapHUKOBOTO 3¢ (eKTa, pa3pylieHne 030HOBOTO CIIOSL.

Bonopon - anemeHT u npocroe BeniectBo. Haxoxaenue Boopoza B npupojie, pusnueckue
Y XUMHUYECKHE CBOWCTBA, MIPUMEHEHHUE, cIoco0bl nonydeHus. Kucinotsl u conu.

MosnsipHblii 00beM ra30B. PacueTsl 1o XUMHUECKUM YPaBHEHUSIM.

dusnueckue cBoicTBa BOAbl. Boma kak pactBoputenb. PactBopel. HacelmieHHble n
HEHACBILICHHBIE pacTBOpBl. PacTBopuMOCTh BewiecTB B Bojae. MaccoBas 10l BELECTBA B
pactBope. XuMmuueckue cBoiicTBa Boabl. OcHOBaHUA. Poiib pacTBOpOB B MpHUPOJE U B JKU3HU
yenoBeka. KpyroBopoT Bojabl B MpUpoJE. 3arpsi3HEHUE MPUPOAHBIX BoJA. OXpaHa M OYMCTKA
MPUPOJIHBIX BOI.

Knaccupukanus Heopranmdyeckux coenuHeHuid. Oxcuapl. Kiaccuduxanus OKCHIIOB:
coyieoOpasyrorniie (OCHOBHBIE, KUCIOTHBIE, aM(oTepHBIE) U HeconeoOpasytonme. Homenknatypa
oKkcu0B. PU3NUECKUE U XMMHUECKHE CBOMCTBAa OKcHU0B. [losyueHne okcuaos.

OcHoBanus. Kiaccudukanys OCHOBaHMH: WIEIOYM W HEPACTBOPUMBIE OCHOBAHMS.
Homenknarypa ocHoBaHuii. Pu3nyeckue M XHMHUYECKHE CBOWCTBAa OCHOBaHUU. Ilomydyenue
OCHOBaHUH.

Kucnorsl. Knaccudukanus xucnor. Homenknatypa xucnor. dusznyeckue U XUMHYECKHE
cBoiicTBa kuciot. P akruBHoctu metauioB H.H. bekerosa. [Tomy4yenue Kucior.

Comu. HomeHknarypa coneil.

du3nYecKre U XMMUYeCcKue cBorcTBa coseil. [lomyuenue coseil.



['eneTnyeckas CBsSI3b MEXKIYy KacCaMH HEOPraHUYECKUX COCTUHEHUM.

XUMUYECKUN HKCIIEPUMEHT: KaueCTBEHHOE ONpENEJICHUE COJepKaHusl KUCIopoda B
BO3/IyXe, MOJy4YeHHe, coOMpaHue, paclio3HaBaHUe U U3yUeHUE CBOWCTB KHCIOPOa, HAOt0IeHHE
B3aMMO/JICHCTBUS BEIIECTB C KUCIOPOJIOM M YCIIOBUSI BOSHUKHOBEHUS U MPEKPALIEHUS TOPEHUS
(moxapa), O3HaKOMJIEHHE C oOOpa3llaMH OKCHJIOB M OIKMCAHUE HX CBOMCTB, MOJy4YeHUE,
coOupaHue, paclo3HaBaHWE U M3YyYEHHE CBOMCTB BOjopoAa (ropeHue), B3auMOCHCTBUE
Bozopoaa ¢ okcuaoM Menu (II) (BO3MOXKHO HCIOJIB30BaHWE BHACOMATEPHAIOB), HAOJIOJICHUE
00pa3I0B BEIIECTB KOJIMYSCTBOM | MOIIb, MCCIIEIOBAaHIUE OCOOCHHOCTEH paCTBOPEHUS BEIIECTB C
pa3IMYHON PacTBOPUMOCTBIO, MPUTOTOBIECHUE PACTBOPOB C OIPEACIIEHHOW MAacCOBOM JoJel
PacTBOPEHHOT'O BEILIECTBA, B3aWMOJCHCTBHE BOJBI C MeETaJUIaMU (HATpPUEM M KaJIbLIUEM)
(BO3MOXHO HCIIOJIb30BaHUE BHUAEOMATEpUAIOB), HCCIEIOBAaHUE OOPa3lOB HEOPraHUYECKUX
BEIICCTB PAa3JMYHBIX KJIACCOB, HAOIIOJIEHUE HM3MEHECHHsI OKPAaCKHM HHIUKATOPOB B PAacTBOpPAX
KHCJIOT ¥ IIeJIoYeH, n3ydeHue B3auMoeiicTBus okcuaa menu (1) ¢ pacTBopoM cepHOM KHCIIOTHI,
KHCJIOT C METAJJIaMH, PEAKLUUNA HEWTpalIu3aluy, IOJIy4YCeHUE HEPACTBOPUMBIX OCHOBAHUMU,
BBITECHEHUE OJHOr0 METaJlla APYTMM U3 pacTBOpa COJIM, PEIICHHE 3KCIEPUMEHTAIbHBIX 3a/1a4
1o teMe "BakHeline Ki1acchl HEOPraHMUECKUX COSAMHEHMN".

3.3. Ilepuoaunueckuii 3axkoH u Ilepumoamyeckas cucrema XuMHYeCcKHX 3jieMeHTOB JI.U.
MenneneeBa. CtpoeHue aToMoB. XHUMHYECKass CBsi3b. OKHCIUTEIbHO-BOCCTAHOBUTEIHHBIC
peakLuu.

[TepBbie MOMBITKH KIacCU(DHUKAIIME XUMAYSCKUX 3JIEMEHTOB. [ToOHATHE O rpynmax CXOIHBIX
9JIeMEHTOB (IIETIOYHBIE M IIEJTOYHO3EMENIbHbIE METalUlbl, TallOTeHbl, HHEPTHBIC Ta3bl).
DJeMEeHTHI, KOTOpBIE 00pa3yIoT aM(oTepHbIE OKCUIBI M THIPOKCHIBI.

Ilepuonuueckuit 3akoH. llepuomuueckass cucrema XuMHYecKux osneMeHToB J[.M.
MengeneeBa. KopoTkomepuonnas u januHHONEpHogHas ¢opmbl [lepruogudeckoil CHUCTEMBI
xumuyeckux snemeHToB JI.M. Mengeneea. Ilepuonbt u rpynnbl. PU3HUECKUH CMBICI
MOPSAAKOBOTO HOMEpa, HOMEPOB MEPUOA U TPYIIbI AJIEMEHTA.

Crpoenune aromoB. CoctaB aroMHbIX saep. HM3otonbsl. OnekTponbl. CTpoeHue
AJIIEKTPOHHBIX 000JIOYEK aTOMOB MEPBbIX 20 XUMHUYECKHUX AIeMEeHTOB [leproandeckoil cucTeMbl
JAN. MenneneeBa. XapakTepucTUKa XHMHUYECKOTO SJIEMEHTAa [0 €ro IOJIOKEHUI0 B
Ilepnonnueckoi cucreme [I.11. Menneneesa.

3aKOHOMEPHOCTH U3MEHEHMS pauyca aTOMOB XUMUYECKUX 3JIEMEHTOB, METANIMYECKUX U
HEMETaJUIMUYECKUX CBOMCTB IO Tpynmnam H rnepuojaaMm. 3Hadenwe l[lepuoamdeckoro 3akoHa U
[lepnonnueckoid cUCTEMbl XUMUYECKHUX 3JIEMEHTOB AJIA pa3BUTUA HAayku M npaktuku. .M.
MeHieneeB - yueHbI U TpaXkJIaHuH.

Xumuueckas CBS3b. KoBanentHas (nonsipHas u HETOJSIpHAS) CBSI3b.
DIIEKTPOOTPULIATETLHOCTh XUMHYECKUX 3JIeMEeHTOB. MoHHas CBSI3b.

Crenenb okucneHusi. OKMCIUTEIbHO-BOCCTAHOBUTENbHBIE peakiuu. [Ipoleccsl okucieHus
1 BoccTaHOBJICHUS. OKUCTUTENN U BOCCTAHOBUTEIIH.

XUMUYECKUN OSKCIEPUMEHT: H3yueHHEe O0OpaslloB BEIIECTB METAIJIOB U HEMETAJUIOB,
B3aMMO/JICHCTBHUE THIPOKCHIA IMHKA C PACTBOPAMH KHCIJIOT W WIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIINX MPUMEPHI OKUCITUTEIbHO-BOCCTAHOBUTEIBHBIX Peakiuil (TOpeHue, peakinuu
pa3I0KEeHUs], COeTUHEHN ).

3.4. MexnpeaIMeTHbIE CBS3H.

Peanu3anus MeXIpeaAMETHBIX CBSI3€M NPH U3YYEHUM XUMHUHU B 8 KJIACCE OCYIECTBISAETCA
Yyepe3 HCMHOJIb30BAaHUE KaK OONIMX eCTEeCTBEHHO-HAYYHBIX TMOHATHH, TaK ¥ TOHSITHIA,
SIBJISTFOIIMXCS. CACTEMHBIMU ISl OTACJIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO [IUKJIA.

OO01re ecTeCTBeHHO-HAYYHbBIC TTOHITHS: HAYYHBIN (aKT, TUIIOTE3a, TEOPHs, 3aKOH, aHAJIH3,
CHUHTE3, Kiaccu(UKaIus, TEePUOIUIHOCTh, HAOIIOIEHUE, DSKCIEPUMEHT, MOJICIUPOBAHHE,
M3MEPEHUE, MOJIETIb, SIBIICHUE.

dusmka: marepus, aTtoM, OJIEKTPOH, NPOTOH, HEHUTPOH, WOH, HYKIHWI, HW30TOIIBI,
pPaZMOaKTUBHOCTh, MOJIEKYJa, JSJEKTPUUECKUN 3aps, BEIIECTBO, TeJIO0, O0bEeM, arperaTHoOe
COCTOSIHME BEIECTBa, ra3, (U3WYECKUE BEITUUYUHBI, CAUHUIIBI M3MEPEHHS, KOCMOC, TIJIAHETHI,



3Be34n1, ComHIIe.

buonorus: porocunres, qeixanue, 6uochepa.

leorpadus: armocdepa, ruapochepa, MHUHEpAIbl, TOPHBIE IOPOJBI, TOJEC3HBIC
HUCKOIIaEMBbIE, TOILUIMBO, BOIHBIE PECYPCHI.

4. Conep:xkanue o0yueHus B 9 kiacce.

4.1. BemiecTBo U XUMUYECKAS PEAKIIMSL.

Ilepnonnueckuin 3axkoH. Ilepmoaudeckas cucrtemMa XUMHYECKMX diieMeHTOB JI.I.
MenneneeBa. CrpoeHne aroMoB. 3aKOHOMEPHOCTH B HW3MEHEHUM CBOMCTB XMMHMYECKHUX
AJIEMEHTOB NEPBBIX TpPEX MEPUOJOB, Kalus, KajbLUs U UX COCAUHEHUH B COOTBETCTBHM C
II0JIO’KEHUEM DJIEMEHTOB B [Ieprnoandeckoil CUCTEME U CTPOEHUEM UX aTOMOB.

CrpoeHue BeliecTBa: BHUJbl XUMHUYECKOW CBSI3U. THIBI KPUCTANIMYECKUX PEIIETOK,
3aBHCHUMOCTb CBOMCTB BELIECTBA OT THUIA KPUCTAUNIMYECKOW PEIIETKM M BHJA XMMHUYECKOH
CBSI3H.

Knaccuukanus M HOMEHKIATypa HEOPraHMYECKHUX BeIIeCTB. XHMMHUYECKHE CBOWCTBA
BEIIECTB, OTHOCSIIMXCS K pa3jMYHBIM KjaccaM HEOPraHWYECKUX COEIMHEHUH, IeHeThdecKas
CBSI3b HEOPTaHUYECKHUX BELIECCTB.

Knaccuukanuss XUMHYECKHX PEaKIHid 10 Pa3IMYHBIM NpU3HAKaM (10 YUCIIy U COCTaBy
YYacCTBYIOUIMX B pEaKIUH BEUIECTB, MO TemIoBoMy 3(deKTy, 1Mo H3MEHEHHUIO CTeleHeH
OKHUCJICHUS XUMHUYECKUX 3JIEMEHTOB, 110 OOpaTUMOCTH, 10 YyYacTHIO KaTajlu3aropa). JK30- U
SHJOTEPMHUUYECKUE PEAKIIMH, TEPMOXUMHUYECKUE YPABHEHUS.

[lonstTe o cxopoctu Xxumuyeckoi peakuuu. [loHsTHEe 00 OOpaTUMBIX U HEOOPATUMBIX
XUMHUYECKUX peakuusax. [loHATHE O TOMOreHHBIX M TeTeporeHHnlx peakuusx. Ilonsatue o
karanuze. lloHarne o XxumuueckoM paBHOBecuU. DakTOpbl, BIHAIOIIME HA CKOPOCTh
XUMHYECKON PEAKIMU U NI0JIOKEHNE XUMUYECKOTO PaBHOBECHS.

OKHCINTENbHO-BOCCTAHOBUTEIbHBIE PEAKLUU, 3JIEKTPOHHBIM OajaHC OKHUCIUTEIbHO-
BOCCTAaHOBUTENBbHON peakuuu. CocTaBleHHE YPaBHEHHH OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX
peakuuii ¢ UCIOIb30BaHUEM METO/1a JIEKTPOHHOI'0 OajlaHca.

Teopus 37IEKTPOIUTHYECKON JUCCOLMALUHU. DIEKTPOJIMTBI U HEDIEKTPOIUTHI. KaTHOHBI,
AQHUOHBI. MexaHu3M JAHCCOIMAllMM BELIECTB C pPa3jIMYHbIMH BHJAMU XUMHYECKOH CBS3H.
Crenenp qucconnanui. CuiabHbIE U CllaOble SIEKTPOIHUTHI.

Peakuuu nonHoro oOMeHa. YciaoBHsI MPOTEKaHUS peakUUil MOHHOTO OOMEHa, MOJHbIE U
COKpAILECHHBIE MOHHBIE ypaBHEHUs peakiuil. CBOMCTBa KUCIIOT, OCHOBAaHUI M COJEW B CBETE
NpEJICTaBICHUH 00 3JIEKTPONIUTHYECKON aucconuanuu. KadecTBeHHblE pPEaKIMM Ha HOHBI.
ITonsATHE O THIPONHU3E CONEN.

XUMUYECKUN DSKCIEPUMEHT: O3HAKOMJIEHHE C MOJEISIMH KPHUCTAUIMYECKUX PEIIETOK
HEOPraHMYECKUX BEIECTB - METANIOB M HEMeTaioB (rpaduTa M anMasa), CIOKHBIX BEIIECTB
(x1opuza HaTpus), HCCIEAOBAHHWE 3aBUCUMOCTU CKOPOCTH XUMHUYECKOW peakluuud OT
BO3CUCTBUS Pa3IMYHbIX (DAKTOPOB, UCCIIENOBAHHUE DJIEKTPONPOBOAHOCTH PACTBOPOB BELIECTB,
mpouecca  AMCCOLMAIlMM  KUCJIOT, Iienoued u  coseid  (BO3MOXKHO — HCIIOJIb30BAaHHE
BHUJICOMATEPHUAIIOB), MTPOBEJIECHUE OIBITOB, MIUIIOCTPUPYIOUINX MPU3HAKU MPOTEKAHUS peakLui
MOHHOTO oOMeHa (oOpa3oBaHHMe OcajKa, BbIIEJICHHE Traza, 00pa3oBaHUE BOJbI), OIBITOB,
WITIOCTPUPYIOIIUX TPUMEPBl OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKkIUil (ropeHue, peakiuuu
pa3joXKeHUsl, COEAUHEHMs), paclo3HaBaHHE HEOPraHMYECKHX BEIIECTB C  IOMOIUIBIO
KAuECTBEHHBIX PEaKLUil Ha MOHBI, PEILIEHNE SKCIIEPUMEHTAJIBHBIX 3a]1a4.

4.2. HemeTannbsl U UX COeTUHEHHUS.

OOmast xapakTepucTuka ranoreHoB. OCOOEHHOCTHM CTPOCHHMS AaTOMOB, XapaKTEpHbIC
creneHn okucieHus. CtpoeHue M (U3NYECKUE CBOMCTBA MPOCTHIX BEIIECTB - TAJIOT€HOB.
XUMHUECKHE CBOMCTBAa Ha NpuMepe xyopa (B3aMMOJIEHCTBHE C MeTajulaMH, HeMeTallJaMH,
nienoyamu).  XuopoBoaopod. ConsiHas KWCIOTa, XMMHYECKHE CBOWCTBA, IMOJIyYEHUE,
npuMeHeHue. JlelicTBHe XJIopa U XJIOPOBOAOPOa Ha OPraHU3M ueloBeka. BakHelnme Xi10puabl
U UX HaXO0XJIEHUE B IPUPO/IE.



OO6mras xapakrepuctuka smemMeHTOB VIA-rpynmbel. OcoOCHHOCTH CTPOEHHUS aTOMOB,
XapaKTepPHBIC CTETICHH OKUCIICHHUS.

Crtpoenue 1 Qu3nvecKre CBOMCTBA MPOCTHIX BEIIECTB - KUCIOPOIa U CEPhl. AJIIOTPOITHbBIE
Moau(UKAIMK KUCIOpPOJa U cepbl. XHUMHUYECKHE CBOHCTBA cepbl. CepoBOIOPOM, CTPOCHUE,
buznyeckue U XuMuueckre cBorcTBa. OKCUABI cepbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHUIIOB.
CepHast KucioTa, (U3MUECKUE U XUMHYECKHE CBOICTBa (00ILIMEe Kak MpeACTaBUTENs Kiacca
KUCIOT M crneuuduueckue). XUMHUUECKHE PpEeaklUd, JeKallie B OCHOBE MPOMBIIIIEHHOTO
crioco0a mostydeHust cepHoil kucioTel. [Ipumenenue. Coiu CEpHOUM KHUCIOTHI, KaueCTBEHHAas
peakiusi Ha cyibdaT-uoH. HaxoxaeHue cepbl M €€ COEIMHEHUN B MpUpoJe. XUMHUYECKOE
3arpsA3HEHUE OKPYIKAIOMIeW Cpelabl COCTUHEHHMSAMHU Cepbl (KUCIOTHBIC MOXKIHM, 3arpsi3HEHHE
BO3/lyXa M BOJJOEMOB), CIIOCOOBI €r0 MPeI0TBPALICHUS.

OOmast xapakTepucTHKa 53JeMEeHTOB VA-rpynmbl. OCOOCHHOCTH CTPOCHHS aTOMOB,
XapaKTepHbIE CTETICHH OKUCIICHHUSI.

A30T, pacnpocTpaHeHue B MpHpoJe, (HU3NUecKre U XUMHUYECKHe cBoicTBa. KpyroBopor
azoTa B Mpupoae. AMMHUAK, €ro (PU3NYECKUEe M XUMHYECKHE CBOICTBa, IOIy4YeHHE U
npuMeHerne. Conu aMMOHUS, HMX (HU3MUYECKME W XHMHUYECKHE CBOWCTBA, NpPUMEHEHHE.
KauecTBeHHast peakuys Ha MOHBI aMMOHUS. A30THas KHCIIOTa, €€ MOoiy4deHue, (pu3nuecKkue u
XUMHYECKHE CBOWCTBa (00IIME KaK MpPEICTaBUTENS Kilacca KHCIOT U Crenu(pUYecKue).
Hcnonp30BaHWe HUTPATOB U COJEH aMMOHHMS B KadeCTBE MMHEPAIbHBIX YIOOPEHHUIA.
XUMHUECKOE 3arps3HEHUE OKPY)KAIOLIEH CpeIpl COSNWHEHHMSIMH a30Ta (KHCIOTHBIC O,
3arpsi3HEHUE BO3/1yXa, TOYBBI U BOJOEMOB).

®ocdop, ammorponHsie MoguduKau (hocdopa, GuU3NIECKHe U XUMHUYECKHUE CBOWCTBA.
Oxkcun docdopa (V) u dbocdopHas kucioTa, Gu3nYecKue U XUMUYECKUE CBOMCTBA, MOTyUEHUE.
Hcnonp3oBanue GocdaToB B KaueCTBE MUHEPATBHBIX YI00PEHUIA.

Obmas xapakrtepuctuka s1meMeHToB I[VA-rpynmbl. OcoO€HHOCTH CTPOCHHS aTOMOB,
XapaKTepHBIC CTETIEHN OKUCIICHUS.

VYrnepon, amioTpomnHble MOAUGUKALUU, PACHpOCTpaHEHUWE B Mpupojae, (usnueckue u
XHUMHYeCKHe cBoicTBa. AncopOiusi. Kpyrosopor yriepona B mpupose. OKCHabl yriepojaa, ux
dbusznyeckne M XMMHYECKHWE CBOWCTBA, JIEHCTBHME HA JKUBBIE OPTraHU3MBI, MOJIyYCHUE W
MpUMEHEHHe. DKOJoTUYecKre MpoOJeMbl, CBsi3aHHbIe ¢ OokcuaoMm yriepoxa (IV), rumotesa
100aNBbHOTO TMOTEIUICHUs KJIMMaTa, MapHUKOBBIA 3(QexT. YrompHas KHUCIOTa U €€ COMH, UX
¢u3nveckne U XMMUYECKHE CBOMCTBA, MONy4YeHHE W NpuMeHeHne. KadecTBeHHast peakuus Ha
KapOoHaT-vOHBI. Mcmonb30oBaHHe KapOOHATOB B OBITY, MEIUIMHE, MPOMBIIUIEHHOCTH U
CEJIBCKOM XO35IMCTBE.

[lepBoHayanbHbIE TOHATHUA OO0 OPraHUYECKUX BEIIECTBAX KaK O COCAMHEHHUSAX Yriepoja
(MeTaH, JTaH, OTHJICH, AaleTWJICH, JTAHOJN, TJHIEPHH, YyKCycHas Kuciora). IIpupogHbie
WUCTOYHUKU YTJIEBOAOPOJOB (Yrojb, MPHUPOAHBIA Ta3, HEPTh), MPOAYKTHI UX MepepaboTku
(O6eH3uH), UX POJb B OBITY U IPOMBIIINICHHOCTH.

[TonsTHE O OMOMOTUYECKU Ba)KHBIX BEIIECTBAX: KHpax, OeNKax, yrieBoJax - U UX POJH B
KU3HH YelloBeka. MaTtepraibHOe eIMHCTBO OPTaHMYECKUX U HEOPTaHMYECKUX COSAMHEHU.

Kpemuuit, ero ¢Qusmueckne W XUMHUYECKHE CBOWCTBA, MONyuYe€HHE U TMPUMEHEHHE.
Coenunenus kpemMHusi B mnpupone. OOmme mnpencraBieHuss o6 okcuae kpemuus (IV) u
KpeMHUeBOU kucnore. CUIMKATBI, UX UCIOJIB30BaHUE B OBITY, MEIUIIMHE, MPOMBIILICHHOCTH.
Baxkneiiime cTpouTeNbHble MaTepHaibl: KepaMUKa, CTEKJIO, LIEMEHT, OETOH, >Kele300€TOH.
[TpoGieMbl 6€30MacHOTO UCIIOJIB30BAHUS CTPOUTENBHBIX MATEPUATIOB B IOBCEAHEBHON KHU3HU.

XUMHUECKUH HKCIEPUMEHT: H3y4YeHHE OOpa3loB HEOPTraHWMYECKMX BEIIECTB, CBOMCTB
COJITHOM KHUCJIOTBI, MPOBEJICHHE KAYECTBEHHBIX pEaKIUii Ha XJIOPUA-WOHBI M HAOIIOJCHUE
MPU3HAKOB WX TPOTCKAHUs, ONBITHI, OTpakaromme (U3HUSCKHe W XUMHUYECKHE CBOMCTBA
raJloTeHOB U UX COETUHEHUH (BO3MOXHO HCIOJIb30BaHUE BHJIEOMATEPUANIOB), 03HAKOMIICHHE C
obOpasmnamMu XJopu10B (TaJOTEHHUIOB), O3HAKOMJIEHUE C O0pa3llaMu Cephl U €€ COCTMHEHHUSIMU
(BO3MOKHO HCIIOJIb30BaHUE BHUAEOMATEpUaoB), HaOdIoleHUe mpolecca oOyriIMBaHUs caxapa
MoJl JACHCTBHEM KOHIIEHTPUPOBAHHOMW CEPHOM KHCJIOTHI, W3YYEHHE XHWMHYECKHX CBOWCTB



pa30aBIEHHONW CEpHOW KHCIOTHI, MPOBEIECHWE KAYeCTBEHHOW peaKkIuu Ha CyiabhaT-uoH |
HAOO/IeHUEe TPHU3HAKA €€ TMPOTEKaHWs, O3HAKOMJICHHE C (PM3MYECKMMH CBOWMCTBAaMHU a30Ta,
dbochopa W uX coeauHEHUU (BO3MOXHO HCIIOJIB30BAHKME BHJACOMATEpUAIOB), oOpazmamMu
a30THBIX U (OCPOpHBIX yMOOpeHHi, MonydeHne, coOMpaHWe, pacro3HaBaHUE W HU3yYCHUE
CBOICTB aMMHaka, IMpPOBEJCHHE KAueCTBEHHBIX peakluil Ha MOH aMMOHHUA U ¢ocdar-uoH u
M3y4YeHUE NMPU3HAKOB UX MPOTEKAHUS, B3aUMOJICHCTBHE KOHLIEHTPUPOBAHHOM a30THOM KUCIOTHI
C MeJbI0 (BO3MOYKHO MCIOJIB30BaHUE BHUIEOMATEPUAIIOB), U3YYEHHE MOJIETe KPUCTAITMUYECKUX
peleTok anmasa, rpadura, Qyiiepena, 03HaKOMICHHE C IPOLIECCOM aJCOPOLIUU PaCTBOPEHHBIX
BEIIECTB AKTHUBUPOBAHHBIM YIJIEM U YCTPOWCTBOM NPOTHBOrasa, MOIyueHUe, coOHupaHue,
pacro3HaBaHUE U M3YUYEHHE CBOMCTB YIJIEKHUCIIOTO rasa, MpoBeeHNE KAUYeCTBEHHBIX peaKIuil Ha
KapOOHAaT M CHJIMKAT-MOHBl M M3yYEHUE INPU3HAKOB HX MPOTEKaHUs, O3HAKOMIIEHHE C
MPOAYKIMEN CHIMKATHOW MPOMBIIIJICHHOCTH, PEHICHUE 3KCIIEPUMEHTAJIbHBIX 3aJad M0 TeMe
"Ba)kHelne HeMeTalIbl U UX COEIUHEHNA".

4.3. MeTamibl M UX COSAMHEHUSI.

OOmiass XapakTepUCTUKa XMMHUYECKHX JJIEMEHTOB - METAJJIOB Ha OCHOBaHUHM HUX
nonoxkeHus B [lepuoanueckoit cucteMe xumuueckux anemeHtoB /.M. MenneneeBa u cTpoeHus
atomoB. CTpoeHue MeTauioB. MeTrauiMueckass CBsA3b M METAJUIMYECKas KpUCTAJUIMYeCKas
peuieTka. DIEKTPOXUMUYECKUN psAJl HaNpspKeHUW MetauioB. dusmyeckue M XUMHUUYECKHE
cBoiicTBa MetaisioB. OOiue crnocoObl moixydeHus: MeTaioB. [loHATHE O KOPPO3HH METAIIOB,
OCHOBHBIE CITOCOOBI 3aIUTHI MX OT KOppo3uu. CIuiaBsl (CTanb, 4yTyH, JIOPATIOMUHAN, OpOH3a) U
UX MPUMEHEHHE B OBITY U MIPOMBIIILJICHHOCTH.

[lenounsie MeTamibl: mojiokeHue B llepuogmyeckoil cucTeMe XMMHUYECKHX HJIEMEHTOB
.. MenaeneeBa, CTpOEHUE UX aTOMOB, HaxoXJeHUE B npupoae. Ousndyeckue 1 XuMUYECKUE
CBOMCTBa (Ha mpuMepe HaTpust U Kayusi). OKCUIBI M THAPOKCUIIBI HATpHs U Kanus. [Ipumenenue
LIEJIOYHBIX METAJJIOB U UX COCUHEHUN.

[IlesrouHO3EMENBHBIE METAIIIBI MArHUI M KAJIBLIAN: 1TOJI0KeHKE B [lepnoandeckoii cucreme
xumuueckux anemeHToB .M. MeHnpaeneeBa, CTpO€HHE KX aTOMOB, HAXOXJIECHHE B MPUPOJE.
Pu3nyecKue U XMMHUYECKHE CBOMCTBA MarHusl W KajablHs. BakHeHIIMe COCOUHEHUS KalbIUs
(oxcun, ruapoKcu, conn). JKecTKOCTh BOJIbI U CIIOCOOBI €€ YCTpaHEHHSI.

AmoMmuHuil: mnonoxkeHue B Ilepuonnueckol cucrteMe XUMHYECKMX dieMeHToB J[.M.
MenpeneeBa, CTpO€HHUE aToOMa, HaxoXJeHue B npupoje. Gusnyeckne U XMMHUYECKHE CBOMCTBA
amroMuHus. AMGOTEpHBIE CBOMCTBA OKCHIA U THUIPOKCHIA AITFOMUHUS.

Kenezo: mnonoxenue B llepuogunueckoit cucrteme xumuueckux daemeHToB J[.U.
MeHneneeBa, CTpOCHHE aTOMa, HaxXOXKJIeHUE B Tpupoje. Ouznueckne U XUMHYECKUE CBONCTBA
xkene3a. Okeuasl, TUIAPOKCHIBI U conu coiu xkenes3a (II) u xxenesza (III), ux cocras, cBoiicTBa u
IIOJIyYEHHE.

XUMUYECKUH DKCIEPUMEHT: O3HAaKOMIIEHHE C O00pas3llaMM METalIoB M CIUIaBOB, HX
(GU3MYECKUMH  CBOMCTBAMM, W3Yy4Y€HHE PE3yJbTaTOB KOPPO3HUH METAIOB  (BO3MOKHO
MCIIONIb30BaHNE BUAEOMAaTepUaioB), 0COOEHHOCTEH B3aMMOJCHCTBHS OKCHUIA KAJbLIUS U HATPUS
C BOJIOM (BO3MOKHO HCIIOJIB30BAHKUE BUEOMATEPUAIIOB), UCCIICIOBAHUE CBOMCTB KECTKOM BOBI,
mpolecca TOPEeHUs >Keje3a B KHUCIOpoAe (BO3MOXHO WCIONIh30BAaHHE BHACOMATEPUATIOB),
MIPU3HAKOB MIPOTEKAHUS KAU€CTBEHHBIX PEAKIINN Ha MOHBI (MarHusl, KaJabIus, aTFOMUHMS, [ITHKA,
xkene3a (II) u xemnesa (III), menu (II), HaOmOgEeHME W OMUCaHHE MPOIECCOB OKPAIIMBAHUS
MJIaMEHW WOHAMM HATPHs, KU W KalbIus (BO3MOXXHO HMCIOJIb30BAHUE BHJICOMATEPHAIIOB),
uccienoBanre aM()OTEPHBIX CBOMCTB THAPOKCHAA aTIOMUHUS U TUIAPOKCHIA IMHKA, PEIICHUE
AKCIEPUMEHTABHBIX 3a7a4 M0 Teme "BakHelme MeTaJlibl M UX COCIMHEHUS .

4.4. Xumus 1 OKpy Karolias cpesa.

BemectBa u MaTepuasibl B MOBCETHEBHOW XU3HHM YEJIOBEKa. bezomacHoe MCMoab30BaHUE
BEIIECTB M XUMHUYECKHX peakiuii B ObiTy. IlepBas momois mpH XUMHYECKHX OXKOTax H
OTPABJICHHSIX.

XUMHUYECKOE 3arpsi3HEHHE OKPYXKAromIel cpenbl (MpeaenbHas J0MyCcTUMas KOHIIEHTPAIUs
Beniects (nanee - [1/1K). Ponp xuMuu B pemieHuN 3K0J0THYECKUX MPOOIIEM.



XHUMHYECKUHN IKCIIEPUMEHT: U3yUueHHEe 00pasIoB MaTepuasioB (CTEKIIO, CIUIaBbl METAJIJIOB,
MOJIMMEPHBIE MaTEPUAJIbI).

4.5. MexnpeaMeTHbIE CBSI3H.

Peanuzarust MeXIpeAMETHBIX CBSI3€M MpPHU U3YYCHUM XUMHUHU B 9 Kjacce OCYIIECTBIsETCA
4yepe3 MCIOJb30BAaHWE KaK OOIMMX EeCTECTBEHHO-HAYYHBIX IIOHATHW, TaK U TIOHATHH,
SIBJISIFOLTUXCSI CACTEMHBIMU JIJIs1 OT/ICIIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOIO IIUKJIA.

OO6mue ecTeCTBEHHO-HAYYHBIC TIOHITHS: HAyYHBIN (DAKT, TUIIOTE3a, 3aKOH, TEOPHUS, aHAJIU3,
CUHTE3, KIacCHU(pUKaLUs, MNEePUOAUYHOCTh, HAOIIOJACHHUE, OKCIICPUMEHT, MOJCIUPOBAHHE,
HU3MEPEHHE, MOJICIb, SIBICHHUE, TAPHUKOBBINA d(DPEKT, TEXHOJIOTHS, MaTEPHAIIHI.

®dusnka: wmarepus, aroM, OdJEKTPOH, MIPOTOH, HEUTPOH, HOH, HYKJIHUJ, H30TOIBI,
PaIMOAaKTUBHOCTh, MOJICKYJIA, DJJICKTPUYECKHH 3apsj, TMPOBOAHUKH, IOJYIPOBOIHHUKH,
TUDIIEKTPUKH, (POTOIIEMEHT, BEIIECTBO, TENO, 00BEM, arperaTHOE€ COCTOSIHHE BEIIEeCTBA, ras,
pacTBOp, PacTBOPUMOCTh, KPHUCTAIIMYECKAs PEIIeTKa, CIUIaBbl, (U3UYCCKUE BEIUYUHBI,
€MHUIBI U3MEPEHUSI, KOCMUYECKOE POCTPAHCTBO, MJIAHETHI, 3B€3/b1, COHILE.

buonorus: ¢dotocuntes, npixanwe, Ouocdepa, IKOCUCTEMA, MUHEPAIbHBIC YAOOpPECHHS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIbHBIC BEIIECTBA.

I'eorpadusa: armocdepa, ruapochepa, MUHEpanbl, TOPHBIE TOPOABI, IOJC3HBIC
MCKOIIaeMble, TOIUIUBO, BOAHBIE PECYPCHI.

5. Inanupyemble pe3yJbTaTbl OCBOEHHMS MPOrpaMMbl N0 XHMHH Ha YPOBHe
OCHOBHOI'0 00111er0 00pa30BaHuUs.

5.1. N3yuenue XuMHuM Ha ypOBHE OCHOBHOTI'O OOIIEro OOpa30BaHUsl HAMPABICHO Ha
JTOCTHKEHHE OOYYaIOIUMUCS JMYHOCTHBIX, METAlpPEJIMETHBIX WU TMPEIMETHBIX Pe3yJIbTaToB
OCBOEHUS yU4E€OHOI0 IIpeIMeTa.

5.2. JIM4HOCTHBIE Pe3yNbTaThl OCBOCHHsSI MPOTPaMMBI OCHOBHOTO 00IIero oOpa3oBaHUs
JOCTUTAIOTCS B XOJIe O0YYEHHUsI XMMHHU B €IUHCTBE YUEOHOI M BOCIIUTATEIBHOMN JEATEIBHOCTH B
COOTBETCTBUM C  TPAJAULIMUOHHBIMU  POCCUUCKHUMH  COLIMOKYJIBTYPHBIMH U  JyXOBHO-
HPaBCTBEHHBIMH IIEHHOCTSIMH, TIPUHATHIME B OOINECTBE MpPaBUJIAMHA M HOPMaMH TOBEICHUS U
CHOCOOCTBYIOT MpOIleccaM CaMOITO3HAHMSI, CAMOPA3BUTHUS M COLIMATIM3AINN O0YYarOIUXCS.

5.3. JIn4yHOCTHBIE PE3YJIbTaThl OTPAXKAIOT FOTOBHOCTh OO0YYAIOUINXCS PYKOBOJICTBOBATHCS
CHCTEMOW MO3UTHUBHBIX IIEHHOCTHBIX OPHUEHTALMH M pacUIMpEHHE OMbITa AEATEIbHOCTH Ha ee
OCHOBE, B TOM YHCJIC B YaCTH:

1) NaTpMOTHYECKOr0 BOCIIUTAHUS:

[IEHHOCTHOTO OTHOIIECHHUSI K OTEUYECTBEHHOMY KYJIbTYPHOMY, HICTOPUYECKOMY M HaydYHOMY
HACJIeINI0, TIOHMMaHMs 3HA4YeHUs XMMHUYECKOM HAayKd B JKU3HHM COBPEMEHHOro OOIIecTBa,
CHOCOOHOCTH BIIAJIETh JIOCTOBEPHOW MH(OPMALUEH O MEPEIOBBIX JOCTHKEHHSIX M OTKPBITHUSIX
MHUpPOBOW M OTEUECTBEHHON XMMMH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTpoicTBe
Mupa 1 oOLIeCTBa;

2) rpakJJaHCKOT0 BOCITUTAHUS:

MPEJCTAaBICHUS O CONHUAIBHBIX HOPMax W MPaBWIAX MEXKIMYHOCTHBIX OTHOIICHWH B
KOJIJICKTHBE, KOMMYHHUKATUBHOW KOMIIETEHTHOCTH B OOILIECTBEHHO TIOJE3HOHM, yuyeOHo-
HCCIIEIOBATEIHCKOW, TBOPYECKON U JPYTUX BHIAX JEATEILHOCTH, TOTOBHOCTH K pa3HO0Opa3zHON
COBMECTHOHM JIeITEIbHOCTH MPU BBITOJHEHUM Y4YeOHBIX, MIO3HABATENBHBIX 3aJ1a4, BBIOJHEHUU
XUMHYECKHX dKCIIEPUMEHTOB, CO3IaHUHU yUEOHBIX MPOEKTOB, CTPEMIICHHSI K B3aHMOTIOHUMAHHIO
U B3aMMOIIOMOIIM B MpPOLECCE 3TOM y4uyeOHOHM AeATeNbHOCTH, TOTOBHOCTH OLIEHMBATh CBOE
MOBEJICHHE ¥ TOCTYNKH CBOMX TOBApWIICH C IMO3WIIMH HPAaBCTBEHHBIX W IPABOBBIX HOPM C
Y4€TOM OCO3HAHUA MOCIEICTBHIA MOCTYTKOB;

3) IEHHOCTH HAYYHOTO MTO3HAHMS:

MHUpPOBO33PDEHYECKMX  TPEACTAaBICHUH O  BeUIeCTBE UM  XMMHUYECKOH  peakuuw,
COOTBETCTBYIOIIUX COBPEMEHHOMY YPOBHIO DPa3BHTHS HAYKH M COCTaBISIOMIMX OCHOBY ISt
NOHMMAaHMs  CYIIHOCTH HAy4YyHOM KapTUHBI MHpa, [pPEACTaBIEHHH 00  OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHS TPUPOIBI, B3aUMOCBS3SIX YelOBeKa C MPUPOIAHON Cpenor, O posn



XUMHH B IO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

MMO3HABATEIHHBIX MOTHBOB, HANpPaBIEHHBIX HA TOJNYyYEHHWE HOBBIX 3HAHUU 1O XHMHUH,
HEOOXOUMBIX JJIs1 O0BSICHEHHS HaOJII01aeMbIX ITPOLIECCOB U SBJICHUM;

MO3HABATEIbHON, MH(POPMAIMOHHON M YHUTATENbCKOW KYJIBTYpPhI, B TOM YHCIIE HABBIKOB
CaMOCTOSITENIbHOM PadOThl ¢ y4eOHBIMU TEKCTaMH, CIIPABOYHOM JHUTEpaTypoH, JOCTYIHBIMU
TEXHUYECKUMHU CPEJICTBAMU MH(GOPMAITMOHHBIX TEXHOJIOTHIA,

uHTepeca K OOy4eHHI0 W MO3HAHMIO, JHOOO03HATEIHLHOCTH, TOTOBHOCTH U CIHOCOOHOCTH K
camMo00pa30BaHMIO, MIPOCKTHONH M HCCIENOBATEIbCKON JIEATEIILHOCTH, K OCO3HAHHOMY BBIOODY
HAIPaBIEHHOCTU U YPOBHs 00yUYeHUS B JajbHEHIIEM;

4) bopMHpOBaHUS KYJIBTYPHI 310POBBSI:

OCO3HAHUS IEHHOCTH XKU3HU, OTBETCTBEHHOI'O OTHOIICHUS K CBOEMY 3I0POBbIO, YCTAHOBKH
Ha 370pOBBIA 00pa3 JKU3HU, OCO3HAHUS TIOCICICTBUN W HENPHUSTHS BPEIHBIX MPHUBBIYCK
(ymoTpeOyieHUsT ajKorojisi, HAapKOTUKOB, KYypeHHs), HEOOXOAMMOCTH COOJIOACHHUS IpaBUII
0€30I1aCHOCTH MTPU OOPALICHUN C XUMHUUYECKUMH BEIIECTBAMH B OBITY U peaJIbHOM KHU3HH;

5) Tpy1OBOTO BOCIIUTAHUS:

MHTEpeca K MPaKTHIECKOMY M3yUeHHIO Tpodeccuii U TpyAa pa3iudHoOro poja, yBaXeHHE K
Tpyoy U pe3yiabTaTaMm TPYAOBOM MAEATETbHOCTH, B TOM 4YHCIIE€ Ha OCHOBE IPHUMEHEHUs
NPEIMETHBIX 3HAHWW 110 XUMHH, OCO3HAHHOTO BBIOOpAa WHIUBUAYATHHOW TPACKTOPUU
MPOJOHKEHHUST O0pa3oBaHUs C y4YETOM JIMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XHMHUH,
OOIIECTBEHHBIX WHTEPECOB M MOTpeOHOCTEH, ycnemHol mpodecCHOHAIbHON AEATENbHOCTH U
pa3BUTHS HEOOXOJUMBIX YMEHUM, TOTOBHOCTH aJalTUPOBATHLCS B IPOGECCHOHATIBHOU CpeIe;

6) SKOJIOTUYECKOT'0 BOCIIUTAHHUS:

HKOJIOTHUYECKHU 11eJIeCO00Pa3HOr0 OTHOIICHUS K MPHUPOJIE KaK UCTOYHHUKY JKU3HH Ha 3eMIie,
OCHOBE €€ CYIIECTBOBaHMs, MOHUMAHUS LIEHHOCTH 3J0pOBOro U Oe3omacHoro odpasza *KHU3HH,
OTBETCTBEHHOT'O OTHOIIEHHUS K COOCTBEHHOMY (U3UYECKOMY M TCHUXUYECKOMY 3I0POBBIO,
OCO3HAHHUS LICHHOCTH COOJIIOACHUS IIPaBUil O€30I1aCHOTO MOBEJEHUS IIPU padoTe ¢ BEILECTBAMU,
a TaKkKe B CUTYalMsIX, YTPOKAIOIINX 370POBBIO U KU3HU JIOCH;

CIIOCOOHOCTH TPUMEHSTH 3HAHHS, MOJydaeMble TMPH W3YYCHHH XWUMHH, I PEIICHUS
3a/1a4, CBS3aHHBIX C OKPY’XKAIoUIeW MPHPOJHON Cpeloil, TMOBBIIICHHS YPOBHS KOJIOTHYECKOU
KyJbTYpPbl, OCO3HAHUS INI00AILHOTO XapaKTepa SKOJOTMYECKUX MPOoOJIeM U MyTell MX pelieHus
MOCPEACTBOM METOJIOB XUMUU;

HKOJIOTUYECKOTO MBIIIJICHNSI, YMEHHUS pPYKOBOACTBOBAaTbCI WM B IIO3HABATEIHHOM,
KOMMYHHKATHBHOM U COLIMATIBLHON MPaKTHKE.

5.4. MeranpenMeTHble pe3ynbTaThl. B cocTaBe MeTanpeaMETHBIX pe3ylbTaTOB BbIIEISIOT
3HauUMMBbIE M1 (OPMUPOBAHUS MHPOBO33PEHHs OOIIEHAYYHbIE TOHATUS (3aKOH, TEOpPHs,
MPUHILINIL, TUIIOTE3a, PaKT, CUCTEMA, IPOLIECC, SKCIIEPUMEHT U JIPYTroe€.), KOTOPbIE UCTIOIb3YIOTCS
B €CTECTBEHHO-HAayYHBbIX YYE€OHBIX MpeAMeTaX M TO3BOJISAIOT Ha OCHOBE 3HAHUUA M3 ITHX
npeaMeToB  (OpMHUPOBATH MPEJICTaBICHHE O LEJIOCTHOW HAyyHOM KapTWHE MuUpa, U
yHUBEpcajdbHble yueOHbIE AeicTBUS (MO3HABATENbHBIE, KOMMYHUKATUBHBIC, PETYISTUBHEIC),
KOTOpBIe 00ecreynBaloT (pOPMHUPOBAHUE TOTOBHOCTH K CAMOCTOSATEIBHOMY IUIAHUPOBAHHUIO U
OCYILIECTBIICHHIO ~ y4eOHOH  JesATeNnbHOCTH. MertanpeagMeTHble  pe3ylbTaThl  OCBOCHUS
o0pa3oBaTeNbHOIl  MporpaMMbl MO XMMHHM  OTpa)XxaroT OBJQJCHHE YHHBEpPCATbHBIMU
MO3HABATEIILHBIMU JIEHCTBUSMU, B TOM YHCIIE:

1) 6a3oBbIE JIOTHYECKHE JCHCTBUSA:

YMEHHE HCIOJb30BaTh TMPUEMbl JIOTUYECKOTO MBIIUICHHUS TP OCBOCHHH 3HAHUU:
pPacKpbIBaTh CMBICT XHMHYSCKHX TOHATHA (BBIOCIATH HMX XapaKTEpHBIE IPHU3HAKH,
YCTaHABIMBATh B3aMMOCBSI3b C JPYTUMHU MOHSTUSMHU), UCIIOIH30BATh MOHATHUS I OOBSICHEHUS
OTJICBHBIX (DAKTOB W SIBJICHWW, BBIOMPATh OCHOBAaHUS W KPUTEPHH I KIACCH(PUKAITUU
XUMHUYECKHX BEIIECTB U XMMHUECKUX PEAKIUi, yCTAaHABIUBATH MPUIHMHHO-CIICJICTBEHHBIC CBSI3U
MEXTy 00BEKTaMHU U3YYCHHUS, CTPOUTH JIOTHUECKUE PacCykIeHUs (MHIYKTUBHEIC, IeYKTHBHBIC,
10 aHAJIOTHH ), TPOBOJAUTH BBIBOJIBI U 3AKITFOUEHUS;

yMEHHE TPUMEHSATh B TMpOIlecce MO3HAHUS MOHATHS (TPEeIMETHBIE W METalpeIMETHBIC),



CUMBOJINYECKUE (3HAKOBBIE) MOJEIH, MCIONb3yeMble B XHMHH, NPEoOpa3oBbIBATH UIMPOKO
IOpUMeEHseMble B XUMHUHU MOJIEIbHbIE MPEJCTABICHUS - XMMHUYECKHI 3HaK (CHMBOJI 3JIEMEHTA),
xuMuueckass (opMmyina W ypaBHEHHE XHMHUYECKON peakiuu - TMpU peleHuH ydeOHo-
MO3HABATENBHBIX 33734, C YYETOM OTHX MOJENBHBIX TMPEICTABICHUN BBIBIATH U
XapaKTepU30BaTh CYIIECTBEHHbIE MPHU3HAKU HM3y4aeMbIX OOBEKTOB - XMMHMUYECKHUX BEILIECTB U
XUMHUYECKHX PEaKUUi, BBIBIATH OOIIME 3aKOHOMEPHOCTH, NMPHUYMHHO-CICACTBEHHBIC CBS3U U
MPOTUBOPEUHS B U3yUaEMBIX IPOIECCAX U SIBICHUSX;

2) 6a30BBIC UCCIICIOBATEILCKHUE JCHCTBYS:

YMEHHE HCIIOJIb30BaTh IMOCTABICHHBIE BONPOCHI B KAauyeCTBE HHCTPYMEHTa MO3HAHUS, a
TaKKe B KayeCTBE OCHOBBI JUII (OPMHPOBAHUS THIIOTE3Bl IO TPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CYXICHHIA;

npuoOpeTeHne OMbITa MO IJIAHWPOBAHUIO, OPTaHU3AIMM U TPOBEACHUIO YYCHHYECKHUX
9KCIIEPUMEHTOB: YMEHUE HAOII0IaTh 332 XOJI0M IIPOIecca, CaMOCTOATEIbHO MPOTHO3UPOBATH €TI0
pe3yabTar, (opMyIHpOBaTh OOOOLICHHS W BBIBOJBI MO pE3yJbTaTaM IPOBEACHHOTO OIbITA,
HCCJIEIOBAHMSI, COCTABIISATh OTUYET O MPOJIeNIaHHOM padoTe;

3) pabora ¢ nHpOopMaIUECi:

yMEHHE BbIOUpaTh, aHAIU3UPOBATh U UHTEPIIPETUPOBATh HH(GOPMAIIUIO PA3IUYHBIX BHUJIOB
1 GOpM MIPEACTABICHHS, TOTYYaeMY0 U3 Pa3HBIX HCTOYHUKOB (HAYYHO-TIONMYJISIpHAS JIUTepaTypa
XUMHYECKOTO COJIEp)KaHUs, CIpaBOYHBIE TOcoOMs, pecypchl WHTepHeTa), KpPUTHUECKU
OLICHUBATh MMPOTHBOPEUUBYIO U HEIOCTOBEPHYIO HH(POPMAIIHIO;

yYMEHHE MPUMEHSATh Pa3JIMYHble METOABI M 3alPOCHI MPH MOUCKE U 0TOOpe UHpOpMALK U
COOTBETCTBYIOIIUX JAHHBIX, HEOOXOAMMBIX JIsl BBITOJHEHHS yUCOHBIX U MO3HABATEIbHBIX 3324
OTIpEeIeIEHHOr0 THIA, MPUOOpPETeHHE OmNbITa B OOJIACTH HCIOJB30BaHUSA HH(DOPMAIIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTHUH, OBJIAJICHUE KYJIbTYPOl aKTUBHOTO MCIIOJIb30BAHMS PA3IMIHBIX
MOMCKOBBIX CHCTEM, CaMOCTOSTEIbHO BBIOMpPATh ONTHUMAIBbHYIO (opMy MpeacTaBIeHUS
UHPOPMALIMK U WUTIOCTPUPOBATH pEIIacMble 3a/a4ll HECIOKHBIMH CXEMaMH, AHarpaMMaMH,
apyrumu popmamu rpa@uKu ¥ UX KOMOUHAIUSMU;

YMEHHE HCII0JIb30BATh U AHAJU3UPOBATh B IMpoliecce yueOHOW M HCCIeI0BaTEeIbCKON
NeSITeIbHOCTH HH(POPMAIIMIO O BIHUSHUM MPOMBIIUIEHHOCTH, CEIbCKOI0 XO35HCTBA U TPaHCIIOPTa
Ha COCTOSIHUE OKPY>KaIOIIEeH MPUPOTHON CPEBI;

5.5. YV oOyuaromerocs OyayT chopMupoBaHBl  CIEAYIOIIME  YHUBEPCAIbHbIC
KOMMYHHKATHBHBIC JCHCTBHS:

yMEHUE 3aJaBaTh BONPOCH (B XOA€ Jauanora M (MiIM) JAUCKYCCHH) IO CYIIECTBY
oOcyxmaeMoll TeMbl, (HOPMYITUPOBATh CBOM NPEJIOKEHHS OTHOCHUTEIFHO BBITIOJHEHUS
NpeI0KEHHOH 3a/1a4H;

NpUOOpETeHHEe  OMBITa  NPE3CHTAIlMA  PEe3yJIbTATOB  BBIIOJHEHHS  XUMHYECKOTO
JKCIIepUMeHTa (Ja00opaTOPHOTO OMbITa, J1a0OpPaTOpHOW pPabOTHI MO MCCIEIOBAHUIO CBOWCTB
BEIIECTB, y4€OHOTO MTPOCKTA);

3aMHTEPECOBAaHHOCTh B COBMECTHOM €O  CBEPCTHUKAMH  TO3HABaTENbHOW U
HCCJIEIOBATENIbCKON N1€ATEIbHOCTH MPU PEUICHUH BO3HMKAIOMIMX MpoOJieM HAa OCHOBE yueTa
OOIIMX HHTEPECOB M COIJIACOBAaHUS MO3UIMHA (00CYXIeHHs, OOMEH MHEHUSMH, "MO3TOBBIE
HITYPMBI'", KOOPJIMHALIMSI COBMECTHBIX JIEUCTBUH, ONPENEIIEHNE KPUTEPUEB IO OLIEHKE KadyecTBa
BBINTOJIHEHHOHM paboTHI U JpyTHE);

5.6. Y oOyuaromierocst OyayT chopMUPOBaHBI CIETYIONNE YHUBEPCATBHBIE PETYIISTHBHBIC
JIEUCTBUS:

YMEHHE CaMOCTOSITENIbHO OMpPENEeNsITh e AeSITeIbHOCTH, MIIAHUPOBATh, OCYLIECTBIIATS,
KOHTPOJMPOBAaTh M TPU HEOOXOAMMOCTU KOPPEKTUPOBATh CBOIO JAEATEIbHOCTb, BBIOMpAThb
HaubOosnee HS(PQeKTUBHbIE CHOCOOBI pelleHHus Y4YeOHbIX M IO3HaBaTeNbHBIX  3ajad,
CaMOCTOSITENIFHO COCTABJIATh MM KOPPEKTHPOBATH MPEAJIOKEHHBIM AITOPUTM JEHCTBHNA NpuU
BBIITOJIHEHUH 3aJaHAH C YYeTOM TMOJNYyYeHHsS HOBBIX 3HAaHMHA 00 W3yYaeMbIX OOBEKTax -
BEIIIECTBAX U PEaKIUsIX, OLEHUBATh COOTBETCTBHUE MOJIyYEHHOTO pPe3yJIbTaTa 3asBJICHHOM LenH;

YMEHHE MCII0JIb30BaTh U aHATTM3UPOBATh KOHTEKCTEHI, TPe/IaraeéMble B YCIOBUH 3a/IaHUH.



5.7. IlpeameTHble pe3yibTaThl OCBOCHHUS MPOrpaMMbl MO XMMHH Ha YPOBHE OCHOBHOTO
o0riero oOpa3oBaHusl.

B cocraBe mnpeaMeTHBIX pe3ylbTaTOB [0 OCBOCHHUIO 00S3aTENBHOTO COJEpKaHUs,
YCTaHOBJICHHOTO JaHHOU (QenepanbHOil pabodeid TPOrpaMMoi, BBIICISIOT: OCBOCHHBIC
o0y4JarllmuMuUCs Hay4yHble 3HAHUS, YMEHHS M CHOCOObI JeWCTBUM, creuuduyeckue s
npeaMeTHoi obmacti "Xumus", BUABI JSATEIBHOCTH MO IOJYyYEHHIO HOBOTO 3HAHHUSA, €rO
MHTEPIIPETANU, TPEOOPA30BAHUIO U IPUMEHEHUIO B PA3IMYHBIX YUYEOHBIX U HOBBIX CUTYyAIIHIX.

5.7.1. K koHniy oOy4enust B 8 kiacce y odydaromierocst 0yay chOpMUPOBAHBI CIEAYIONIUE
peIMEeTHbIE PEe3YyIbTaThl IO XUMHH:

pPacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKHUX TOHSITHH: aTOM, MOJIEKYJa, XUMHUYECKUIH
3JIEMEHT, MPOCTOE BEIIECTBO, CJOXKHOE BEIIECTBO, CMeCh (OIHOPOAHAE WU HEOAHOPOIHA),
BaJICHTHOCTb, OTHOCUTEJIbHAs aTOMHAas U MOJIEKYJIIpHas Macca, KOJMYECTBO BEIIECTBA, MOJIb,
MOJIIpHasi Macca, MaccoBas J10JiI XMMHUYECKOTo 3JIEMEHTa B COCJAMHEHUU, MOJIAPHBIA 00beM,
OKCHJ1, KHCJIOTa, OCHOBAHUE, COJIb, 3JIEKTPOOTPULIATEIILHOCTD, CTENIEHb OKUCIICHUS, XUMUYECKast
peakuusi, Kiaccuukaus peakuuil: peaklud COCTUHEHHS, PEaKlUu pasJoKEHUs, peakluu
3aMeIICHUs], Peakui 0OMEeHa, K30- M YHJO0TEPMUYECKHE PEaKIIH, TeIJIOBOH dPPEeKT peakuunu,
PO aTOMa, PIIEKTPOHHBIN CJIOW aToMa, aTOMHasi OpOUTalb, paJAnyC aToMa, XUMHUYECKasl CBSI3b,
NOJISIpHAsl U HETIOJISIPHAsT KOBAJICHTHAs! CBS3b, MOHHAS CBA3b, MOH, KaTHOH, aHUOH, PacTBOP,
MaccoBasi 10Jis BellecTBa (MIPOLIEHTHAs! KOHIICHTPAIlHs) B PaCTBOPE;

WLUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHUYECKHX MOHSATHH M TPUMEHATH JTH
MOHSITHS IIPH OMTUCAHUH BEIIECTB M UX MPEBPAICHUI;

UCIOJIB30BATh XUMHUECKYIO CUMBOJIMKY IS COCTAaBICHHs (hOPMYJT BEIIECTB U YPaBHEHHIA
XUMHYECKHUX PEaKIIHii;

OINpEeAENATh BaJEHTHOCTh AaTOMOB JJIEMEHTOB B OMHApHBIX COEIWHEHUSX, CTENEHb
OKHCJICHHS 3JIEMEHTOB B OMHAPHBIX COCAUHEHUSX, IPUHAIICKHOCT BEIIECTB K ONMPEAeICHHOMY
KJIacCy COeAuHEHUW 1o ¢GopMmyaaMm, BHA XUMHUYECKON CBs3M (KOBaJe€HTHAs M HOHHAasA) B
HEOPraHMYECKUX COCAMHEHUSX;

packpeiBaTh cMmbici Ilepunonnueckoro 3akona J[.M. MenneneeBa: I€MOHCTPUPOBATh
NOHUMaHME MEePUOINYECKON 3aBUCIMOCTH CBOMCTB XMMHUYECKHX JIEMEHTOB OT UX MOJIOKEHUS B
[Tepuoanueckoii cucreme, 3aKOHOB COXPAHEHHUSI MacChl BELIECTB, IOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJIIPHOTO yU€HHsI, 3aKOHa ABOTaipo, ONMUCHIBATh U XapaKTepU30BaTh TaOIMUHYIO (HopMy
[Tepromuveckoil CUCTEMBl XUMHYECKUX AJIEMEHTOB: Pa3lIM4aTh TMOHATHS '"TJaBHAs MOATPYIINA
(A-rpynna)" u "nobGounast noarpymnna (b-rpynmna)", manele 1 GoJibIINE MEPUOJIBI, COOTHOCUTh
0003Ha4YeHMsI, KOTOpble UMetoTcs B Tabnuie "[lepruoguueckast cucTeMa XMMHYECKUX JIEMEHTOB
J.M1. MenpneneeBa" ¢ 4uCIOBBIMU XapaKTEPUCTUKAMU CTPOSHUS aTOMOB XUMHUECKUX JIEMEHTOB
(cocTaB u 3apan sapa, 00IIee YHCIIO FIEKTPOHOB U paclpeiesieHNe X MO 3JIEKTPOHHBIM CIO0AM);

KJaccu(UIUpoBaTh XWMHYECKHE 3JIEMEHThl, HEOPraHWYECKHEe BEUIeCTBA, XUMHUUYECKUE
peakuuu (Mo YMCITy U COCTAaBY YYacTBYIOIIMX B pEaKLMU BEIECTB, MO TEILIOBOMY 3 (DEKTY);

XapakTepu30BaTh (OMUCHIBATH) OOIIME XWMHYECKHE CBOWCTBA BEILECTB Pa3IMYHBIX
KJIACCOB, TMOATBEPXkAasi ONMMCAHWE NMPUMEPAMU MOJIEKYJSPHBIX YPaBHEHUH COOTBETCTBYIOIIMX
XUMHUYECKHX peakluii;

MIPOrHO3UPOBATh CBOMCTBA BELIECTB B 3aBHCHUMOCTH OT HX KayeCTBEHHOI'O COCTaBa,
BO3MOXXHOCTH MPOTEKAaHUSI XUMUYECKHX MPEBPALICHUN B Pa3IMUHBIX YCIOBHIX;

BBIUHCIISATH OTHOCUTENIbHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO MAacChl BEIIECTB, MacCOBYIO
JIOJTF0 XUMHUYECKOT0 3JIeMEHTa 1o (popMyJie COeMHEHUS, MaCCOBYIO JIOJIIO BELIECTBA B PacTBOPE,
MPOBOJIUTH PACUYETHI 110 YPABHEHUIO XUMUYECKOHN PEaKIINH;

PUMEHSATh OCHOBHBIC OIEpAallMU MBICIUTEILHON JESITEIbHOCTH - AHAJIU3 M CHHTE3,
cpaBHEHHE, OO0O0OIIEeHWe, CHUCTEMATH3AINI0, KIACCU(UKAIMIO, BBIIBIEHWE PUYUHHO-
CJIEZICTBEHHBIX CBSI3€H - JJIsl U3YUEHUS CBOMCTB BELIECTB U XUMHUECKUX PEaKIHil, €CTECTBEHHO-
Hay4yHbl€ METOJbl I[O3HAHUS - HaONIOJIEHHWEe, H3MEPEHHEe, MOJEIMPOBAHHUE, SKCIEPUMEHT
(peasbHBIN ¥ MBICIIEHHBIH );

clie[oBaTh  IpaBWJIaM  [OJb30BaHHUS  XMUMHUYECKON mocyqol U 1a00paTOpHBIM



o0opyaoBaHHMEM, a TakXkKe TMpaBuiaamM oOpallleHuss C BEeIIeCTBAMU B COOTBETCTBUU C
UHCTPYKLIMSAMHU I10 BBIOJHEHHUIO JTa0OpPAaTOPHBIX XWMHYECKUX OIBITOB MO MOJYYCHHUIO U
coOMpaHHIO Ta3000pa3HbIX BEIIECTB (BOAOPOJA M KHUCIOPOAA), MPUTOTOBICHUIO PACTBOPOB C
ONPEAECICHHON MacCOBOM JO0JIEM pacTBOPEHHOIO BEUIECTBA, IUIAHUPOBATH M MPOBOJUTH
XUMUYECKHE HKCIIEPUMEHTHI 10 PAaCHO3HABAHMIO PACTBOPOB WLIEIOYEH U KUCIOT C IOMOUIBIO
UH/INKATOPOB (JIAKMYC, (heHOIPTATCHH, METUIIOPAHXK U APYTHE).

5.7.2. K xoHny o0ydenus B 9 kiacce y oOydaromierocs Oyay chopMUpOBaHbI CIIEIYIONINE
IIPEeIMETHBIE PE3YJIbTAThl 10 XUMHHU:

pacKpbIBaTh CMBIC OCHOBHBIX XUMHUYECKHUX HOHSATUH: XUMHUYECKUU DSJIEMEHT, aToM,
MOJIEKYJ1a, HMOH, KAaTHOH, AaHWOH, IPOCTOE BELIECTBO, CJOXHOE BEIIECTBO, BaJEHTHOCTD,
3JIEKTPOOTPULATENBHOCTh, CTEIEHb OKHUCIICHMS, XHMHUUYECKas pEaKUus, XUMHUYECKas CBS3b,
TETUIOBON A(PQEKT peakiyu, MOJb, MOJISIPHBII 00BEM, PacTBOP, IIACKTPOIUTHI, HEINEKTPOIHTHI,
JNEKTPONIUTAYECKAST JUCCOLMAIMS, PEaKIMd HOHHOTO OOMEHa, KaTalu3aTrop, XUMHUYECKOe
paBHOBecHE, OOpaTHUMbIE W HEOOpaTHMbIE pPEaKLUUH, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIC
peaklUMy, OKHUCIUTEIb, BOCCTAHOBHUTENIb, OKHCICHUE M BOCCTAHOBJIEHHE, aJUIOTPOIIUS,
aM(OTEpHOCTh, XUMHUYECKasi CBA3b (KOBAJICHTHAs, MOHHAs, METAJUTMYECKast), KPHUCTAIIMIECKas
pelieTka, KOppO3HWsl METaUIOB, CIUIaBbl, CKOPOCTh XUMHUYECKOM pEakUUH, MPEAeIbHO
nonycrumas konuentpauus I1/1K Bemecrsa;

WJUTFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMHMUYECKUX MOHATUH M NOPUMEHATH 3TH
MOHSITHS IIPH ONTMCAHUM BELLECTB U UX MPEBPAILECHUN;

UCIOJIb30BaTh XUMHUYECKYI0 CUMBOJIHMKY JUIsl COCTaBlIeHUsI ()OPMYJI BEIIECTB U ypaBHEHUM
XUMHYECKHUX PEAKIUN;

ONPEIENATh BAJICHTHOCTh U CTENEHb OKHUCICHHUS XMMUYECKUX 3JIEMEHTOB B COCIMHEHUSIX
Pa3IMYHOIO COCTaBa, NMPHUHAJUIEKHOCTb BELIECTB K ONPEAECIEHHOMY KJIacCy COEIMHEHUH IO
dbopMynaM, BUJI XUMUYECKOW CBSI3U (KOBaJICHTHAs, MOHHAS, METAJUIMYECKasi) B HEOPTaHUYECKUX
COCIMHEHUSX, 3apsA]l MOHA 10 XUMHYECKOM (opMylie, XapakTep Cpelbl B BOJHBIX PAacTBOpAx
HEOPraHWYECKUX COCIUHEHMM, TUIl KPUCTAIUIMYECKOM pelIeTKH KOHKPETHOIO BEIIECTBA;

packpsiBaTh cMbica [lepronnueckoro 3akona J[.M. MenneneeBa u 1€EMOHCTPUPOBATH €0
NOHMMaHMe: OIMCBIBaTh W XapakKTepu3oBaTh TabmuuHyro ¢opmy Ilepuoanyeckoit cucTembl
XUMUYECKUX DJIEMEHTOB: pa3jinuaTh MOHATUA "TiaBHas nmoarpynmna (A-rpynma)" m "moOouHas
noarpynna (b-rpynma)", manble ¥ Oosblive NMEpHOAbI, COOTHOCUTH 0003HAu€HUs, KOTOpHIE
UMEIOTCS B TMEPUOJMYECKOM Tabiuie, ¢ YHMCIOBBIMU XapaKTEpPUCTUKAMHM CTPOEHUS aTOMOB
XUMHUYECKHX 3JIEMEHTOB (COCTaB M 3aps] A1pa, 00lee YUCIo JIEKTPOHOB M pacipeesieHue ux
10 JIEKTPOHHBIM CJI0SIM), OOBSACHATH O0II1E 3aKOHOMEPHOCTH B U3MEHEHUN CBOMCTB 3JIEMEHTOB
U UX COCOUHEHMH B IPEJENax MalblX MEPUOJIOB U INIABHBIX MOATPYNII C YYETOM CTPOEHUS HUX
aTOMOB;

KJ1accu(UIUpPOBaTh XMMHUYECKHUE 3JIEMEHThl, HEOPraHWYECKHEe BELIeCTBA, XUMHYECKHE
peakuuu (1Mo YMCIy M COCTaBYy YYacTBYIOIMX B PEAKIMU BEILECTB, 10 TEIJIOBOMY 3 dexTy, no
U3MEHEHUIO CTeTIeHEel OKUCIIEHUS! XUMHUECKUX JIEMEHTOB);

XapaKTepU30BaTh (OMHUCHIBATh) OOIIME U CIIENU(PUISCKHE XUMUYECKHNE CBOWCTBA MPOCTHIX
U CIOXHBIX BEIECTB, MOJATBEpXJasi ONUCAHWE MPUMEpPAMU MOJEKYJISPHBIX M HOHHBIX
YPaBHEHUN COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIIN;

COCTaBJIATh YPAaBHEHUS DJIEKTPOIMTHUYECKOM AMCCOLMALMM KHUCIOT, IIEJIOYEH U CoJieH,
MOJIHBIE M COKpAIICHHbIE YpaBHEHUS peakUuil HOHHOro OOMEHa, YpaBHEHMsI pEeaKlHid,
MOATBEP)KJIAIOIIUX CYLIECTBOBAHUE T'€HETHMYECKOM CBA3M MEXIy BELIECTBAMHM PA3JIMYHBIX
KJIACCOB;

pacKpbIBaTh  CYIIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIHUHA IOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOT0 OajaHca ITUX PeaKIuii;

IIPOrHO3MPOBaTh CBOMCTBA BEIIECTB B 3aBHCHUMOCTH OT HMX CTPOEHHUS, BO3MOXXHOCTH
MPOTEKAaHUS XMMHUYECKUX MPEBPAIllEeHUH B pa3InYHbIX YCIOBUSX;

BBIYHCIIATh OTHOCUTENIBHYIO MOJIEKYJSIDHYIO M MOJISIPHYIO MacChl BELIECTB, MAaCCOBYIO
JIOJIF0 XMMHYECKOT'0 AJIEMEHTa 10 (popMyJie COeIMHEHUSI, MACCOBYIO JIOJIIO BEILIECTBA B PacTBOpE,



MPOBOAMTH PAcUEeThl M0 YPABHEHUIO XUMUYECKON PeaKIuu;

coOnrofaTh  MpaBWia  TOJB30BAHHMS ~ XUMUYECKOW TMOCYIo ©  J1ab0OpaToOpHBIM
o0opyaoBaHKEM, a TaKXKe IpaBuiia 0OpallleHHs C BEIIeCTBAMU B COOTBETCTBUH C MHCTPYKIUSMU
M0 BBIMOJHEHUIO Ja0OPaTOPHBIX XHUMHYECKHX OIBITOB [0 TMONYYCHHIO M COOMPAHUIO
ra3000pa3HbIX BEIIECTB (aMMHaKa U YTIJIEKUCIIOTo ra3a);

MPOBOJIUTh PEAKIMU, MOJATBEPKAAONINE KAYECTBEHHBIN COCTaB pa3JIMUHBIX BEIIECTB:
pacro3HaBaTh ONBITHBIM IIyTeM XJOPUAOPOMHUI-, HMOAUI-, KapOoHaT-, docdar-, cuUIUKaT-,
cynb(dar-, TUIPOKCHUI-HUOHBI, KATHOHBI aMMOHHSI W HMOHBI H3YYCHHBIX  METaJUIOB,
MPUCYTCTBYIOIINE B BOJHBIX PACTBOPaX HEOPraHMUYECKUX BEILIECTB;

MPUMEHATh OCHOBHBIC ONEPAMU MBICIUTEIBHOU JEATEIBHOCTH - AHAJIU3 W CHHTE3,
CcpaBHEHHE, 00001IeHNe, CUCTEeMAaTU3alluI0, BBIABICHUE MPUUMHHO-CIICJACTBEHHBIX CBSI3€H - AJis
M3Y4YE€HUsl CBOWMCTB BEIIECTB U XMMUYECKUX PEAKIUH, ECTECTBEHHO-HAYUHbIE METO/IbI TO3HAHUS -
HaOJI0/IeHUE, U3MEpPEHNE, MOJEIMPOBAHNE, IKCIIEPUMEHT (pealbHbIN 1 MBICIICHHBIH).



