3.13 Pabouasi nporpaMma 1no y4eGHOMY npeaMeTy
«Xumus» (0a30Bblil YPOBEHB).

3.13.1. PabGouas mporpamma mo ydueOHOMY TpenMeTy «Xumus» (0a30BbIif
ypoBeHb) (mpeaMeTHas o0nacTh «EcTrecTBeHHO-Hay4yHBIE TIpeAMETHI») (Jaiee
COOTBETCTBEHHO — MporpamMma IO XHMHUH, XUMHs) BKJIIOYACT MOSCHUTEIHHYIO
3aMKCKY, COJIepKaHUE 00yUEHUs, IIIAHUPYEMbIE PE3yJIbTaThl OCBOEHUS IPOrPaMMBbl
0 XMMUH.

3.13.2. [losicHuTenpHas 3aMucKa.

3.13.2.1. [Iporpamma 1Mo XMMHUH HA YPOBHE OCHOBHOTO OOIIIET0 00pa30BaHUS
COCTaBJieHa Ha OCHOBE TpeOOBaHMI K pe3yJbTaTaM OCBOEHHS OCHOBHOM
o0pa30BaTeNbHON MPOrpaMMbl OCHOBHOTO OOIIETO0 00pa30BaHUs, IPEICTABICHHbBIX
B ®I'OC OO0, a Takke Ha OCHOBE (eepalbHON pabouel MporpaMMbl BOCITUTAHUS
U ¢ y4€TOM KOHIICTIIMHM TIPETOJaBaHus yd4eOHOTO TMpeaMeTa «XuUMHS» B
oOpazoBaTenbHbIX opraHu3amnusax Poccuiickoit denepanumu.

3.13.2.2. Tlporpamma 1O XUMHH paszpaboTaHa C TIEIbI0  OKa3aHHs
METOJMYECKONW TTOMOIIM YYUTEII0 B CO3/IaHUU paboyeil mporpaMMsl 10 yueOHOMY
peIMeTy.

[IporpamMma mo xumum Ja€T MPEACTaBICHHE O ILENsAX, oOIIell cTpareruu
oOy4eHHMs, BOCHHMTAHHS M pPa3BUTUA OOYYAIOIIUMXCS CPEACTBAMHU Yy4eOHOTO
npeaMeTa,  yCTaHaBIMBAeT  00s3aTENbHOE  TIPEIMETHOE CoJiepKaHue,
MpeaycCMaTpuBaeT paclpesiesieHHe €ro M0 KilaccaM M CTPYKTYPUPOBAHHUE T10
paszzenaM M TeMaM MPOrpaMMbl MO0 XHMHH, OMPEETSET KOJIWYECTBEHHBIE U
KaueCTBEHHBIE XapaKTEPUCTHKHU coJiepKaHus, PEKOMEHAYEMYIO
MOCJICIOBATEIPHOCTh ~ M3YYCHUS XHMHH C yY4ETOM  MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBf3€H, JIOTUKH Y4eOHOTO Tpollecca, BO3PACTHBIX
OCOOCHHOCTEM OOydJaroUIuXxCs, OMNpPEAeNSeT BO3MOXXHOCTH TpeaMera s
peanu3anuu TpeOOBaHUI K pe3yibTaTaM OCBOEHHUS OCHOBHON 00pa30BaTEIBHOM
porpaMMbl HA YPOBHE OCHOBHOTO OOITIET0 00pa3oBaHMs, a TaKkke TPeOOBaHMI K
pe3ynapTaTam oOy4eHHs XMMUU Ha YPOBHE IeJIel U3yYeHHs MpeIMeTa U OCHOBHBIX
BUJIOB Y4€OHO-IIO3HABATENLHON JEATEIbHOCTH OOYYarollerocss Mo OCBOEHHUIO

y4e0HOT0 Co/IepKaHUsl.
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3.13.2.3. 3HaHue XUMUU  CIYKUT OCHOBOM i (popmMHupOBaHUS
MHUPOBO33pEHUsI 00YUaIOUIerocs, €ro MPeACTaBICHUNH O MAaTepUATbHOM €IUHCTBE
MHUpPa, BAXHYI0O pOJb HUrPalOT (HOpMHUPYEMbIE XUMHUEH TMPEACTAaBICHUS O
B3aMMOTPEBPAIEHUAX SHEPTUM U 00 HBOJIIOIUHU BEHIECTB B MPHUPOJLE, O MYyTIX
penieHus riao0aabHbIX TPOOIeM YCTOMUUBOTO Pa3BUTHSI YEI0BEUECTBA — CHIPHEBOM,
HPHEPreTUYECKOM, THUIEBOM U  DKOJIOTMYECKOM  Oe30MacHOCTH, MpobdieM
3JIpaBOOXpPaHEHUSI.

3.13.2.4. VI3yueHue XuMUU:

CIOCOOCTBYET  pealu3alid  BO3MOXKHOCTEH ISl  CaMOpa3BUTUA |
(dbopMHUpOBaHUS KyJIbTYpPbI JIMYHOCTH, €€ 0011el U PYHKIIMOHATIBHON I'PaMOTHOCTH;

BHOCHUT BKJIaJ B ()OPMHUPOBAHME MBIILJIEHUS M TBOPUYECKUX CIHOCOOHOCTEM
oOyyaroluxcs, HaBBIKOB HX CaMOCTOSITEIbHOM Yy4eOHOH  JedTeIbHOCTH,
OKCMEPUMEHTAIBHBIX W HCCIEAOBATEIbCKUX YMEHUW, HEOOXOIMMBIX Kak B
MIOBCETHEBHOM JKMU3HU, TaK U B MPOPECCUOHATFHON ACSITENbHOCTH;

3HAKOMUT CO CHENU(PUKONH HAYYHOTO MBIIIJICHHS, 3aKIaJbIBA€T OCHOBBI
LEJIOCTHOIO B3IJIsi[a HA €AUHCTBO MPUPO/IBI M YETIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
3TanoM B OPMUPOBAHUN €CTECTBEHHO-HAYYHON I'PaMOTHOCTH 00YyYaroIUXCs;

CIOCOOCTBYET (bopMUPOBAHUIO IIEHHOCTHOTO OTHOILICHUS K
€CTECTBEHHO-HAYYHBIM 3HaHUSIM, K MPHUPOJE, K YeJIOBEKY, BHOCUT CBOW BKJIAJ B
HKOJIOTHYECKOE 00pa3zoBaHuEe 00yHYarOIUXCsl.

JlanHbie HampaBiieHUs B OOyYE€HUU XUMHUU OOECIEUMBAIOTCS CHEIU(DUKOMN
colepKaHus  y4yeOHOro  MpenMera, KOTOPBIA  SBISETCS  IeIarorU4ecKH
alalITUPOBAHHBIM OTpa)kKeHHEM 0a30BOM HayKH XMMHUH Ha OINpeleIEHHOM JTarne eé
pa3BUTHAI.

3.13.2.5. Kypc xumuu Ha ypOBHE OCHOBHOTO o0OIIero o0pa3zoBaHus
OpPUEHTHPOBAH Ha OCBOCHHE O0YUYAIOIUMUCS CUCTEMBI IEPBOHAYABHBIX MMOHSATHIH
XUMHH, OCHOB HEOPraHMYECKOM XMMHU M HEKOTOPHIX OTIECNbHBIX 3HAYMMBbIX
MOHATUN OPTaHUYECKON XUMHUH.

3.13.2.6. CtpykTypa comepxaHus MPOrpaMMbl 10 XUMHUH c(HOpMUPOBaHA Ha
OCHOBE CHCTEMHOro mnojxoja k €€ mzyueHuto. CopaepiaHUE CKIAIbIBACTCS W3

CHUCTEMBI MOHATHUHA O XMMHUYECKOM JJIEMEHTE MU BEIIECTBE M CUCTEMbI MOHSITHM O
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XxuMHueckoi peakuuu. O0e 3TH CUCTEMBI CTPYKTYPHO OPTaHU30BAHBI 110 PUHITUITY
MOCJIEOBATEIBHOIO Pa3BUTHUS 3HAHUI HA OCHOBE TEOPETHUECKHUX MPEICTaBICHUI
Pa3HOI0 YPOBHS:

aTOMHO-MOJIEKYJIIPHOTO YYEHHUsI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

Ilepnonnueckoro 3akoHa (.M. MeHaeneeBa kak OCHOBHOI'O 3aKOHA XHMMH;

YUYEHHsI O CTPOCHHUH aTOMa U XUMHUYECKON CBSI3U;

MpeICTaBICHU 00 3JEKTPOIUTHYECKOMN TUCCOLIMAIINY BEIIECTB B paCTBOpaXx.

Teopernyueckue 3HaHUS pACCMATPUBAIOTCA HA OCHOBE SMIMPUYECKH
MOJIYYEHHBIX U OCMBICJIEHHBIX (PAKTOB, Pa3BUBAIOTCS MOCIEIOBATEIBHO OT OJTHOTO
YPOBHS K IpyTOMY, BBITIOJIHAA (DYHKIMU OOBSCHEHUS U IPOTHO3UPOBAHUS CBOWCTB,
CTPOEHUS U BO3MOKHOCTEH ITPAKTUYECKOIO IIPUMEHEHHUS U MOJIYyYEHUs U3y4aeMbIX
BEILECTB.

OcBoeHue mnporpaMMbl MO XHMHH CHOCOOCTBYET  (POPMHUPOBAHUIO
IIPEACTABICHNAS] O XUMHYECKOM COCTABIIIOIIEN HAYyYHOW KapTUHBI MUpa B JIOTHKE
e€ CUCTEeMHOM MPUPO/Ibl, IEHHOCTHOTO OTHOIIECHUS K HAYYHOMY 3HAHUIO U METOAaM
NO3HAaHUs B Hayke. M3yyeHue XUMHUU MPOMCXOAMT C MPHUBJICUYEHUEM 3HAHUU U3
paHee M3YyYEHHBIX Y4eOHBIX mpeameToB: «Okpyxaromuidi mupy», «buomorus. 5—7
KJ1acch» U «Pu3nkKa. 7 Kiaacey.

3.13.2.7. Ilpn n3yuyeHun XUMUHU TPOUCXOAUT (GOPMUPOBAHNE 3HAHUN OCHOB
XUMHUYECKON HAyKH Kak 00JIACTM COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOU
JEATEIbHOCTH YEJIOBEKA M KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIBTYpHI. 3a7ayda
y4eOHOro mpeaMera COCTOUT B (POPMHPOBAHUM CHUCTEMbl XUMUYECKUX 3HAHUM —
BOKHEUITUX (PAKTOB, MOHITHI, 3aKOHOB ¥ TEOPETHUECKUX MMOJIOKEHUM, JOCTYITHBIX
000011IeHUI MHUPOBO33PEHUECKOTO0 XapaKTepa, s3blka HAayKH, B MPUOOLIEHUU K
HAayYHbIM METOJaM MO3HAHUS MPU M3YYEHHH BEIIECTB U XMMHUYECKUX PEAKIUH, B
(GbopMHpPOBAaHUY U PA3BUTUU MMO3HABATEIBHBIX YMEHUN U UX IPUMEHEHUH B y4eOHO-
MO3HABATEJIbHON U yueOHO-UCCIIEI0BATENbCKOM AESITeIbHOCTH, OCBOCHUHU MPaBHII
0e301macHOro oOpaIeHus ¢ BEIIeCTBAMH B TTIOBCETHCBHOM JKU3HH.

3.13.2.8. Ilpu n3yyeHnn XMMHUHM Ha YPOBHE OCHOBHOTO 00111ero 00pa3oBaHUs
BaYKHOE 3HAYEHHE NPUOOPEN TaKUE LIETH, KaK:

dbopMHpOBaHHWE MHTEIUIEKTYalbHO Pa3BUTOM JMYHOCTH, TOTOBOM K
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caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIBHOMY IPUHATHIO PELICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOUIUMCS YCIOBUSAM KU3HU;

HaIllpaBJICHHOCTh ~ OOy4Y€HUs  Ha  CUCTEMAaTUYECKOE  MPHUOOIICHHE
OoOy4JaronmMxcss K CamMOCTOSATEIbHOM MO3HABATENLHON JEATEeIbHOCTH, HAyYHbIM
METO/JaM MO3HaHUs, (GOPMHUPYIONIUM MOTHBALIMIO M Pa3BUTHUE CIOCOOHOCTEH K
XUMUH;

obecrieueHre yCIOBUM, CIIOCOOCTBYIOIINX MPUOOPETEHUIO 00YJArOITUMUCS
OMbITa PAa3HOOOPA3HON NEATETBHOCTH, MO3HAHMS W CAMOINO3HAHUS, KIIOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHLIUI), UMEIOIIUX YHHBEPCAIbHOE 3HAYEHHUE IS
Pa3IUYHBIX BUJIOB ACSITEIBHOCTH;

¢opmupoBanue oOmell  (YyHKIUMOHAJIBHOW U  €CTECTBEHHO-HAyYHOM
IPaMOTHOCTH, B TOM UYHCJIE YMEHUU OOBICHATH M OICHUBATH SIBJIICHUSA
OKpPYXAaIOLEro MHUpA, MCHOJIb3Yysd 3HAHUS W OMNbBIT, MOJYYECHHbIE MPU H3YYECHHUH
XUMHH, TPUMEHATH UX TIPH PEIICHUH MTPOOJIEM B TIOBCETHEBHOM KU3HU U TPYJOBOU
NesATEeIbHOCTH;

(opMupoBaHue y 00y4aronuxcs ryMaHUCTUYECKUX OTHOIICHUMN, TOHUMaHHUsI
LHEHHOCTU XUMHUYECKHX 3HAHUH Ui BBIPAOOTKH 3KOJIOTUYECKHU LIE€JIECO00pa3HOTOo
NOBEJACHUSI B OBITY U TPYNOBOH MAESATENBHOCTH B IENSIX COXPAHEHHUS CBOETO
3I0POBBS U OKPYXAIOIIEN IPUPOJHON CPENBL;

pa3BUTHE MOTHBALMM K OOYYEHHIO, CIOCOOHOCTEH K CaMOKOHTPOIIO U
CAMOBOCIIUTAHMIO HAa OCHOBE YCBOCGHMs  OOILEYEIOBEYECKMX LEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGWMiIs U HANPaBICHHOCTH JATbHEHUIIETO
oOy4eHus.

3.13.2.9. O0uiee ymnciio 4acoB, PEKOMEHJAOBAHHBIX JJISI U3YUYECHUS] XUMUU, —
136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B Heziel0), B 9 kinacce — 68 yaco (2 vaca
B HEJICIIIO).

3.13.3. Coneprxxanue o0y4yeHus B 8 Kiacce.

3.13.3.1. [IepBoHavYaIbHBIC XUMUYECKUE TTOHSITHS.

[Ipenmer xumun. Ponb XuMHUM B KU3HU YETOBEKAa. XUMHS B CUCTEME HAyK.
Tena u BemiectBa. DuU3MYECKHE CBOWCTBA BEUIECTB. ATpEraTHOE COCTOSHUE

BCIICCTB. [IonsiTue o METOAAaxX IIO3HAHHA B XHMHH. Yucrteie BC€IIECTBA U CMCCH.
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CriocoObI pa3aeieHust CMECei.

ATOMBI W MOJEKYJNbl. XUMHUYECKHAE dIeMEHThI. CHMBOJIBI XHMHYECKUX
aneMeHTOB. [IpocTbie U COXKHBIE BelecTBa. ATOMHO-MOJIEKYJISIPHOE YUECHHE.

Xumuueckas ¢opmyna. BaneHTHOCTP aTOMOB XHUMHUYECKHX JJIEMEHTOB.
3aKOH TMOCTOSHCTBA cocTaBa BemecTB. OTHoOcHUTeNlbHAass aTOMHas Macca.
OTtHocuTeNbHAs MOJEKYJsIpHas Macca. MaccoBasi A0Jsi XUMHUYECKOTO AJIEMEHTA B
COEJIMHEHUHU.

KomunuectBo BemecTtsa. Monb. MonsipHas Macca. B3auMocBsA3b KOIWYECTBA,
Macchl M 4YHClIa CTPYKTYPHBIX €IWHUI] BemecTBa. Pacuérel mo ¢dopmynam
XUMHUYECKUX COCTUHEHUH.

duznyueckre U XUMUYECKUE SABJICHUs. XUMUYECKas Peakius U €€ Mpu3HaKu.
3aKOH COXpAaHEHHsI MacChl BEIIECTB. XUMHUYeCKue ypaBHeHUs. Kiaccudukarms
XUMHUYECKUX PEaKIUi (COeTMHEHMS, Pa3JI0KEHUS, 3aMEIIeHUsI, OOMEHa).

XAMUYECKHM DKCIIEPUMEHT: 3HAKOMCTBO C XHMMHMYECKOM TOCYJIOH,
npaBuiamMu padboOThl B JIaDOpAaTOpUM M MpUEMaMU OOpalleHHs] ¢ JaOOpaTOPHBIM
o0opy/loBaHMEM, H3y4YeHHE HM ONHCaHWe (HU3NUYECKUX CBOMCTB 0OpasIoB
HEOPTaHWYECKUX BEIIECTB, HAOIIOJeHUE (PU3NUecKuX (TUIaBJIEHUE BOCKA, TasHUE
JbJa, paCTUPAHKUE caxapa B CTYIIKE, KHTICHUE U KOHACHCAITUS BOJIBI) M XUMUYECKHUX
(ropeHue cBeuH, MPOKAJIMBAHUE MEIHOM MPOBOJIOKH, B3aUMOJEHCTBHUE MENa C
KHUCTIOTOM) sBJIGHWH, HAOIIOACHHE W ONHCAHWE MPHU3HAKOB TMPOTEKAHUS
XUMHUUYECKUX peakiui (pas3ioKEeHHE caxapa, B3auMOJICHCTBUE CEPHOIl KUCIOTHI C
XJopuaoM Oapus, pasznoxenue rtuapokcuaa wenu (1) mpu HarpeBanuw,
B3aMMoOJIeicTBUE Keie3a ¢ pactBopoMm conu meaw (Il), msydenwme crmocoOoB
pazzneneHusi cmecedl (C TMOMONIbIO MarHuta, (QUIbTPOBAHUE, BBIMAPUBAHUE,
TUCTUIUIANMS, XpomaTtorpadus), TMPOBEACHUE OYUCTKHA IOBAPEHHOH COJIH,
HaOJIIOZICHUE U ONMHUCAaHUE PE3YJbTATOB MPOBEJECHUS OIbITa, WUIIOCTPUPYIOIIETO
3aKOH COXPAaHEHHsI MacChl, CO3J]aHUE MO MOJIEKYJ (IIapOCTEPKHEBBIX).

3.13.3.2. Baxneiimme npeacTaBUTEIN HEOPTAHMUECKUX BEIECTB.

Bo3nyx — cMech razoB. CoctaB Bo3nyxa. Kucimopog — 37a€eMEHT U IpocToe
BelecTBo. HaxokneHue kucimopoia B Tpupoe, (U3HMUYECKHE U XUMHUYECKUE

cBoiictBa (peakuuu ropeHusi). Oxcunpl. [lpumenenue xkuciopona. CrnocoOsbl
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NOJIyYEHHUs] KUCIopoAa B JabOpaTOpud W IPOMBINUIEHHOCTH. Kpyrosopor
KHCJIOpoaa B pupojae. O30H — auIoTpoIHas MOAU(pUKAIUS KACIOPOAa.

TemnoBoii 3¢(eKT XUMHUUECKON peakinu, TePMOXUMUYECKUE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peakiuu. TOIUIMBO: yrojb W METaH. 3arpsA3HEHUE
BO3]lyXa, YCUJICHHE MAPHUKOBOTO0 3(pdekTa, pazpyiieHrne 030HOBOTO CIOsI.

Bomopon — »snemeHT W mpocroe BemecTBo. Haxoxzaenue Bogopona B
npupojie, Gu3nuecKrue U XUMUIECKHE CBOWCTBA, TPUMEHEHUE, CIOCOOBI MOTyYeHUSI.
Kucnots! u conu.

MounsipHblii 00BEM Ta30B. Pacy€Thl M0 XUMUYECKUM YPAaBHEHUSM.

@dusnueckne CcBoWCTBA BOAbl. Boma kak pactBopurenb. PacTBOpEL
HacelllieHHbIE M HEHACBIIIEHHBIE PacTBOpbl. PacTBOPUMOCTH BEILIECTB B BOJIE.
MaccoBast 10J1s1 BELIECTBA B PaCTBOPE. XUMUYECKHAE CBOMCTBA BOABL. OCHOBaHUS.
Ponp pacTBOpOB B IpupoJie M B JKU3HU 4YeloBEeKa. KpyroBopot Boabl B IPUpPOLIE.
3arps3HeHHe NPUPOAHBIX BOA. OXpaHa M OYMCTKA MPUPOJHBIX BOJ.

Knaccudukanus neoprannueckux coeaumHeHuid. Oxcuabl. Kiaccudukanus
OKCHUJIOB:  cosieoOpa3yromniye  (OCHOBHBIC, KHCJIOTHbIE, aM(oOTepHbIE) U
HeconeoOpasyomue. Homenknatypa okcunoB. ®Dusnueckue U XUMHUYECKUE
CBOMCTBA OKCUJIOB. [loyueHne okcuaos.

OcHoBanusa. Krnaccudukaiuss OCHOBaHMM: IIETOYM W HEPACTBOPUMBIE
ocHoBaHusA. HoMeHknatypa ocHoBaHui. PU3MYECKHE W XHMHYECKHE CBOWCTBA
ocHoBaHuU. [lomyyeHre oCHOBaHUM.

Kucnotel. Knmaccudukanust kuciaor. Homenknarypa kucinor. @uszndeckue u
XAMHUYECKUE CBOWCTBA KHUCIOT. Psan aktuBHOocTM MetaimioB H.H. bekerona.
ITonydyeHue KUCIIOT.

Comu. HomeHknaTypa conen.

DOU3NYECKNE U XUMUYECKHUE CBOMCTBA coJiel. [Toyuenue cosei.

I'eneTnueckas CBsI3b MEXKAY KJIACCAMU HEOPTAHUYECKUX COEAUHEHUM.

XHAMUYECKUM DKCIEPUMEHT: Ka4eCTBEHHOE OIPENEIICHUE COAECPKaHUs
KHCJIOPO/Ia B BO3/AyXe€, MOJIy4eHHEe, COOMpaHue, paclioO3HABaHUE U U3YUYECHHE CBOMCTB
KHCIIOpOJia, HaOJIO/IEHUE B3aMMOJECHCTBUS BEIIECTB C KUCIOPOJAOM M YCJIOBHS

BO3HMKHOBEHUSI U MPEKpalleHUsl ropeHus (roxapa), 03HaKoMJIEHHEe ¢ 00pa3iamu
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OKCHUJIOB W ONHUCAaHWE HX CBOMCTB, MOJYy4Y€HHE, COOMpaHUE, paclo3HaBaHUE U
M3yUYEHHE CBOMCTB BOJIOpOJia (FOpeHHUE), B3aUMOJEHCTBUE BOJIOPOJIa C OKCHUJIOM
menu (1) (BO3MOXKHO UCIIOIB30BaHUE BHUACOMATEPHUANIOB), HaOMOAeHUE 00pa3OB
BEIIECTB KOJUYECTBOM | MOJb, HCCIEJOBAaHUE OCOOEHHOCTEW pacTBOpPEHUS
BEIIECTB C pA3JIM4YHOM pPaCTBOPUMOCTBIO, TIPUTOTOBICHHE PACTBOPOB C
OIPEIICIIEHHON MAaCCOBOM JI0JIEW PACTBOPEHHOTO BEIIECTBA, B3AUMOICHCTBUE BOIbI
c MerauiamMud  (HaTpueM W KaublueM)  (BO3MOXKHO  HUCIIOJIb30BaHUE
BHUJICOMATEPUAIIOB),  HUCCIEOBaHME  O0pa3lloB  HEOPraHUYECKUX  BEIIECTB
Pa3JIMYHBIX KJIACCOB, HAOIIOJICHUE U3MEHEHUSI OKPACKH MHJIMKATOPOB B PacTBOpax
KHUCIIOT W 1Iesiodeil, u3yuenue B3aumojerctBus okcuaa meau (ll1) ¢ pactBopom
CEPHOM KHUCJIOTHI, KUCIOT C METAJUIAMH, PEaKIUi HEUTpaln3alud, MOJIyYEHUE
HEpPACTBOPUMBIX OCHOBAHWW, BBITECHEHUE OJHOTO METajula JIPYTMM U3 pacTBopa
COJIM, pEIICHUE HKCIEPUMEHTAJBHBIX 3aJad Mo TeMe «BaxHeimmue Kiaccsl
HEOPraHUYECKUX COCIUHEHHIN.

3.13.3.3. [lepuoanueckuii 3akoH W llepuogmueckass cucTeMa XMMHYECKHX
sanementoB  [.W. MenneneeBa. (CrtpoeHue aroMoB. XHMHUYECKas  CBS3b.
OKUCIUTETBbHO-BOCCTAHOBUTEIIbHBIE PEAKIUU.

[lepBbie TOMBITKH KiIaCCU(UKAUM XUMHUUYECKUX dJieMeHTOB. [loHsTue o
IPYINax CXOJHBIX DJIEMEHTOB (ILEJOYHBIE U IIEJIOYHO3EMEIbHbIE METaJUIbl,
raJIOreHbl, HHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpPbIe 00pa3yoT aMm(pOTEPHBIE OKCHIBI
Y TUAPOKCUJIBI.

[Tepuonnueckuit 3akoH. llepuoguueckas cucremMa XMUMHUYECKUX DJIEMEHTOB
J.U. MenneneeBa.  KopoTkonmepwognas u  JiauHHOMEpuoAHas  (HOpMBI
[Tepuoanueckon cucrembl XuMudeckux ssemMeHToB .. Menaeneesa. Ilepuoasl u
rpytnbl. GU3NYECKUM CMBICI MOPSIKOBOIO HOMEPA, HOMEPOB MEPUOJIa U TPYIIIIHI
AJIEMEHTA.

Crpoenue atoMmoB. CoctaB aTOMHBIX siziep. M3otonbl. Dnektponsl. CTpoeHue
AJEKTPOHHBIX ~ 000JI04eK aToMOB TepBbIX 20 XUMHUYECKUX  DJIEMEHTOB
Ilepnogmueckon cucremsl J[.M1. MenaeneeBa. XapakTepuCTHKa XHMHYECKOIO
AJIEMEHTA 10 €ro MnoJiokeHuto B [lepuoanueckoii cucreme .M. Menneneena.

3aKOHOM€pHOCTI/I HN3MCHCHUA paanyCca aTOMOB XHMHYCCKHUX OJICMCHTOB,
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METAJTMYECKUX U HEMETAJUIMYECKUX CBOMCTB MO TPYyIIaM U Nepuoaam. 3HaYEHUe
[lepunonnueckoro 3akoHa U lleproaguyeckoil CUCTEMbI XUMUYECKUX JJIEMEHTOB JIJIS
pa3BuUTHS HayKu U npakTtuku. J[.1. MeHneneeB — yu€HbIN U rpaxJaHNH.

Xumuueckas cBsi3b. KoBaneHTHass (mojdsipHass M HEMOJsIpHAsi) CBS3b.
DIEKTPOOTPULATEIBHOCTh XUMHUECKUX AJIEMEHTOB. FIOHHAs CBS3b.

Crenenp  okucieHuss.  OKHUCIHUTEIBHO-BOCCTAHOBUTEIBHBIE  PEAKIUU.
[Ipouecchl OKMCAEHUS U BOCCTAHOBIIEHU. OKUCIUTEIN U BOCCTAHOBUTEIIH.

XVWMHUYECKUI 3KCHEPUMEHT: H3y4YEeHHE OOpa3loB BEIIECTB METANIOB U
HEMETAJUIOB, B3aMMOJICMCTBHE THJPOKCHIA LHMHKA C PACTBOPAMU KHUCIOT U
HIeJI0YEH, IIPOBE/ICHUE OTIBITOB, WJUTEOCTPUPYIOLIUX MIPUMEPHI
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX PEAKIN (FOpeHue, peakiuu paslIoKeHUs,
COCTMHEHUA).

3.13.3.4. MexnpenMeTHbIE CBS3H.

Peanmmzannst MeXNpeaMETHBIX CBS3€M NPU W3YYEHHM XMMHUU B 8 Kiacce
OCYULIECTBJISIETCS. 4Yepe3 HCIOJIb30BAaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHbBIX
MOHATUM, TaK U MOHATHH, SBISIONIUXCS CUCTEMHBIMU JUISI OTEIBbHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOIO IUKJIA.

OOG1ue ecTeCTBEHHO-HAYUHbIC TTOHATHS: HAy4YHBIM (akT, ruroresa, Teopus,
3aKOH, AaHaJu3, CHHTE3, Kiaccudukanus, MNEePUOJUYHOCTb, HAOJIIOJEHUE,
HKCIIEPUMEHT, MOJIETMPOBAHUE, U3MEPEHHUE, MOJIENb, SBICHHUE.

dusznka: Marepusi, aToOM, D3JICKTPOH, NPOTOH, HEHUTPOH, HOH, HYKJIH]I,
M30TOIIbI, PAJUOAKTUBHOCTh, MOJIEKYJA, DJIEKTPUUYECKUI 3apsiji, BEUIECTBO, TEJO,
00BEM, arperaTHoe COCTOSHHE BEIIECTBA, ra3, (U3UYECKUE BEIIUMYUHBI, SIUHUIIBI
U3MEpEeHHUsl, KOCMOC, TIaHEThI, 3BE3/1b1, COHIIE.

buonorus: porocunres, apixanue, ouocdepa.

I'eorpadus: armocdhepa, ruapochepa, MHUHEpaNIbI, TOPHBIE MOPOJBI,
MOJIE3HBIE UCKOMAEMBbIE, TOTLIUBO, BOJIHBIE PECYPCHI.

3.13.4. Coneprxanue obydeHus B 9 kiacce.

3.13.4.1. BemecTBO 1 XUMUYECKAsT PEAKIIHSL.

[Tepuognueckuii 3axoH. llepuonnueckas cucTeMa XMMHUUYECKUX DJIEMEHTOB

.. MenaeneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTH B M3MEHEHHM CBOMCTB
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XUMHYECKHUX DJIEMEHTOB IIEPBBIX TPEX NEPUOAOB, KNS, KAIbLUA U UX COEAUHECHAN
B COOTBETCTBUM C TMOJIOKEHUEM DJJEMEHTOB B llepuomnueckon cucreme u
CTPOCHHUEM UX aTOMOB.

CrpoeHue BeniecTBa: BUIbl XMUMHUYECKOW CBSI3H. THIBI KPUCTATUIMYECKUX
PELETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIA KPUCTAIUIMYECKOU PEIIETKHU U
BHJIA XUMHUYECKOMN CBSI3H.

Knaccudukanus 1 HOMEHKIaTypa HEOPTaHUYECKUX BEIIECTB. XUMUYECKUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K Pa3JIMYHBIM KJAcCaM HEOPTaHUYECKUX
COEIMHEHNI, TEHETUYECKAs CBSI3b HEOPTaHNYECKUX BELIECTB.

Knaccudukanys XuMru4ecKux peakiuii Mo pa3InyHbIM MpU3HaAKaM (TI0 YUCITy
U COCTaBy YYacTBYIOIIMX B PEAKIUH BEIIECTB, MO TEIJIOBOMY 3(dexTy, Mo
U3MEHEHUIO CTETIEHEN OKMCICHHUS XMMHYECKHX 3JIEMEHTOB, [0 0OpaTUMOCTH, IO
YYaCTHUIO KaTajau3aropa). DK30- U SHAOTEPMHUUECKUE PEAKIUHU, TEPMOXUMUUYECKUE
YPaBHEHHS.

[lonsiTue 0 ckopocTH XUMHuYecKol peakuuu. [loHsTHe 00 0OpaTUMBIX U
HEOOpaTUMbIX XUMHUYECKUX peakiusax. [IoHATHE O TOMOr€HHBIX M I'e€TepOTreHHBIX
peakuusx. [lonsarre o karanuse. [loHsTHE 0 XMMHUECKOM paBHOBECUU. DaKTOPHI,
BIIMAIOIIME HA CKOPOCTh XMMHUYECKOW PEaKUUU W TOJOKEHUE XHUMHYECKOTO
PaBHOBECHSL.

OKHCIIUTENFHO-BOCCTAHOBUTENIbHBIE ~ PEAKLMHU,  AJIEKTPOHHBIA  OayiaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHON  PEaKLUU. CocraBnenue YPaBHEHUMU
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMM C  MCIOJIB30BaHMEM  METOJa
AIIEKTPOHHOTO OajaHca.

Teopus 3MEKTPOIUTUUECKON TUCCOUAIUN. DJIECKTPOJIUTHI U HEIJICKTPOIUTHI.
KaTtnonsl, annoHsl. MeXaHU3M NHCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAMU
XuMu4eckou cBsi3u. CteneHp Auccounanuu. CHUIbHbBIE U C1a0bIe SJIEKTPOJIUTHI.

Peaxiuu nonnoro oomena. Y coBust IpOTEKaHMS peaKIil HOHHOTO OOMEHa,
IOJIHBIE M COKpAalIEHHBIE HOHHBIE YypaBHEHUs peakuuid. CBoOWCTBa KHUCIOT,
OCHOBAHUI1 U COJIEH B CBETE MPEACTABICHUN 00 3IEKTPOIUTHYECKOM TUCCOLUALINY.
KauecTBeHHbIE peakiiuu Ha MOHBI. [IoHsATHE O THIpONIN3E CONEil.

XHUMHYECKUMN OKCIIEPUMCHT: O3HAKOMJICHHUC C MOJACIIIMU KPUCTATINIMYCCKUX
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peméTOK HEOPraHMUECKHUX BEIIeCTB — METAJUIOB M HeMeTaJlJIoB (TpaduTa u anmasa),
CIIOXHBIX BEILECTB (XJOpUAA HATpUA), HCCIEIOBAHHE 3aBHCHUMOCTH CKOPOCTH
XUMHYECKOM peakluMu OT BO3JCUCTBUS Pa3IUYHBIX (HAKTOPOB, HCCIEAOBAHUE
AIEKTPONPOBOJIHOCTH PACTBOPOB BEWIECTB, Mpolecca IUCCOLMALUU KHUCIOT,
niesioyel u cosieid (BO3MOXHO HCIIOJIb30BAaHUE BHIEOMATEPHANIOB), MPOBEICHUE
OTBITOB, WJUTIOCTPUPYIOUIUX MPU3HAKK MPOTEKAHUS PEaKIUil HOHHOTO OOMEHa
(oOpazoBaHue oOcajka, BBIJCICHHE Ta3a, O0Opa30BaHHE BOAbI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ IPUMEPBl  OKHCIUTEIbHO-BOCCTAHOBHUTENIBHBIX — peakUui
(ropeHue, peaklnH pa3yIoKEHHs, COCIUHEHUs), PACTIOZHABAHUE HEOPTraHUYECKUX
BEIIECTB C TIOMOLIBIO KAYECTBEHHBIX pEAaKIUi HA HOHBI, pEIICHUE
AKCHEPUMEHTAJIbHBIX 33]1a4.

3.13.4.2. HemeTasiibl ¥ UX COCTUHEHUSI.

O6mass xapakTepucTtuka rajmoreHoB. (OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue U (PU3HYECKHe CBOMCTBA MPOCTHIX
BEILECTB — rAJION€HOB. XMMUYECKHE CBOMCTBA Ha MpUMeEpE XJopa (B3auMOECTBIE
C MeTajulaMM, HEMeTaJlaMH, uienodamu). Xsopoonopod. ConsHas KHUCIOTa,
XAMHUYECKUE CBOMCTBA, IIOJly4eHHUE, NpuUMEHeHue. JlenctBue xmopa U
XJIOPOBOJIOPO/Ia HA OPTaHU3M 4YeJloBeKa. BaskHelme X10puabl U UX HAX0XKICHUE B
npUpoe.

O6mas xapakrepuctuka 31eMeHTOB VIA-rpynnbl. OcCOGEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEPHBIEC CTEIIEHN OKUCIICHUS.

CrpoeHue u ¢pu3nyeckue CBONCTBA MPOCTHIX BEIIECTB — KUCIOPOJA U CEPHI.
AnnoTponHble MOIU(UKAIIMM KUCIOPOAa U cepbl. XUMHUYECKHUE CBOMCTBA CEpBHI.
CepoBonopo, cTpoeHue, Gpu3nueckue 1 XuMuueckue cBoiicTBa. OKCUJIbI cepbl Kak
MPEACTaBUTENN KUCIOTHBIX OKCUAOB. CepHas KUCI0Ta, PU3NYECKHE U XUMUYECKUE
cBOMcTBa (0OIIME KaK TMPEJICTaBUTENs Kjacca KHUCIOT U crheruduueckue).
XUMUYECKUE peaklny, JiexKallue B OCHOBE MPOMBIIIIEHHOTO CIIOco0a MoJydYeHus
cepHoii KucJIOThL. [Ipumenenue. Conu cepHOI KUCIOTHI, KAYECTBEHHAs PEAaKLIMsl Ha
cynabdaT-uoH. HaxoxaeHue ceppl U €€ COeaWHEHHH B mpupoae. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpelbl COCMHEHUSIMH cepbl (KUCIOTHBIE JOXKIH,

3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €ro MPeI0TBPAICHHUS.
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OOmast xapakTepucThka 31eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEPHBIE CTENIEHN OKUCIICHUS.

A30T, pacnpocTpaHeHue B NMpUPOJE, (PU3NUECKUE U XUMUYECKUE CBOKCTBA.
KpyroBoport azora B npupojie. AMMHUaK, ero ¢pu3ndeckue 1 XMMHYECKHE CBOMCTBA,
nosyueHue u npuMeHenue. Conu aMMOHMS, WX (U3UYECKUE U XUMHYECKHUE
CBOICTBa, mpuMeHeHue. KauecTBeHHas peakivsi Ha HOHBI aMMOHHS. A30THas
KHCIIOTa, €€ ToJydeHne, (U3MYECKHEe M XUMHUYECKHE CBOMCTBa (00ImmMe Kak
NpPEeACTaBUTENS Kilacca KUCIOT U crienuduueckue). Mcnoap30BaHre HUTPATOB U
CoJIell aMMOHMSI B KaU€CTBE MUHEPAIbHBIX YI0OpeHn. XUMUUECKOE 3arpsi3HEHHUE
OKpY’>KaloIlled cpeabl COENMHEHUSIMU a30Ta (KUCIOTHBIE AOXKAM, 3arpsi3HEHUE
BO3/yXa, I0YBBI U BOJIOEMOB).

docdop, amnorpornnbie Moaudukanuu Gocdopa, puzndeckue 1 XUMUIECKUE
cBoiictBa. Oxcun ocopa (V) u dpochopnas kucnora, Gusndeckue 1 XUMHUIECKUE
CBOICTBa, moiiyueHue. Mcnonb3oBanue (ocdaroB B KayecTBE MUHEPAIbHBIX
yA00pEHUi.

O6mras xapakrepuctuka 37eMeHTOB |V A-rpynmbl. OCOOGEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpHbIE CTENIEHU OKUCIICHHUSL.

VYrnepoa, amioTponHble MOAU(UKAIMU, PACHpPOCTpaHEHUE B MPHUPOJE,
dbuznyeckrue M XUMHUUYECKUE CBoMcTBa. AncopOiusi. KpyroBopoT yriepona B
npupoze. Okcubl yrieposa, ux puandeckue 1 XMMUYECKUE CBOMCTBA, ICMCTBUE HA
KUBbIE OPraHU3Mbl, MOJIYYEHHE M MPUMEHEHHE. DKOJOTMYECKHE MPOOJIEMBI,
CBsi3aHHbBIE ¢ OKcH oM yrieposa (1V), runoresa rio6anibHOro MOTEIJICHUS KIIMMaTa,
MapHUKOBBIN (P eKkT. YronpHas KUCI0Ta U €€ CoJr, nX GU3HNIECKUE U XUMUYECKUE
CBOICTBA, Moy4yeHue u npuMeHeHue. KauectseHHas peakuusi Ha KapOOHAT-HUOHBI.
Hcnonb3oBanue KapOOHATOB B OBITY, MEIUIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO3SIMCTBE.

[lepBoHayanbHbBIE MOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COSAMHEHUAX
yriaeposaa (MeTaH, 3TaH, 3TUJICH, alleTUJICH, YTAHOJ, INIULEPHH, YKCYCHAsI KUCIIOTA).
[IpuponHble HCTOYHUKH YTIAEBOAOPOAOB (Yrojab, NPUPOAHBIA Ta3, HedTh),
MPOAYKTHI UX TIepepaboTKu (OEH3HH), UX POJIb B OBITY M IPOMBIIIJICHHOCTH.

[TonsaTue o GUOJIOrMYECKH BaXKHBIX BCIICCTBAX: KHUpax, 6€J'IK8.X, yrijiesoaax —
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U UX pOJIM B YKU3HM 4YeJOBeKa. MaTepHalbHOE €IMHCTBO OpPraHWYECKUX U
HEOPraHWYECKUX COCIMHEHU.

Kpemuuii, ero ¢usnueckue M XUMHUYECKHME CBONCTBA, NOJIYyYECHUE U
npumeHenue. CoennHeHus KpeMHHUs B mpupojie. O01ire npencraBieHus 00 OKCuIe
kpemaus(1V) u kpemuueBoi kuciore. CHUIMKAThI, UX HUCIOJIB30BAHUE B OBITY,
MEJIMLIMHE, IPOMBIIUICHHOCTH. BaxkHelne CTpOUTENbHBIE MATEPUAIIBI: KEPAMUKA,
CTEKJIO, IIEMEHT, O0eTOH, kene300eToH. [Ipobiempr 6€30MacHOTO HMCIOIB30BAHUS
CTPOUTEIBHBIX MAaTEPUAIIOB B IOBCETHEBHON KU3HHU.

XVWMHYECKHUI SKCIIEPUMEHT: U3y4eHHE 00pa3[0B HEOPraHUYECKHUX BEIIECTB,
CBOMCTB COJISTHOM KHUCJIOTBI, IPOBEACHUE KAUECTBEHHBIX PEAKIIUN HA XJIOPUI-HOHBI
U HaOJIOJIEHUE MPU3HAKOB WX MPOTEKaHUSs, OMBITHI, OTpaXkarolue GU3nIecKue u
XMMHYECKHE CBOMCTBA TaJIOTEHOB U UX COEIMHEHUH (BO3MOXHO HCIOJIb30BaHUE
BHUJICOMATEPUAJIOB), O3HAKOMJICHHE C oOpasllaMud XJIOpUJ0B (TajJOoreHUJIOB),
O3HAaKOMJIEHUE C 00pa3liaMH Cepbl U €€ COEUHEHUSIMU (BO3MOMXHO MCIOJIb30BAHHE
BUJICOMATEpUAIIOB), HAOJIIOAEHUE Mpoliecca OOyIIIMBaHUS caxapa IoJ| JehCTBUEM
KOHIECHTPUPOBAHHOW CEPHOM  KHUCJIOTBI, H3y4EHUE XUMHUYECKHUX CBOMCTB
pa30aBIEHHON CEpHON KHUCJIOTHI, MPOBEJACHUE KA4eCTBEHHOM peakiuu Ha
cyabdar-uoH W HaOMIOJEHHEe TpU3HaKa €€ TMPOTEKaHUs, O3HAKOMJIEHUE C
¢u3nueckuMu CBOMCTBaMM a30Ta, (ochopa M HUX COECIAUHEHHUH (BO3MOMKHO
UCIIOJIb30BAaHUE  BUJEOMATEpHUANIOB), o0Opa3uaMu a30THbIX U (ochopHbIX
ynoOpeHuit, noayyeHue, coOnpaHue, paclio3HaBaHUE U U3y4eHHUE CBOMCTB aMMHUaKa,
MPOBE/ICHNE KAUYECTBEHHBIX PEAKIMi HA HOH aMMOHUS B (hochaT-uoH U U3y4eHHUe
MPU3HAKOB HUX IIPOTEKAHUs, B3aUMOJCHUCTBHE KOHLEHTPUPOBAHHOM a30THOU
KHUCIIOTBI C MeJbl0 (BO3MOXHO MCIOJb30BaHUE BHIEOMATEPUANIOB), HU3y4YEHUE
MoJieNiel KpUCTaJUIMYECKUX PEeIIETOK anMasa, rpadura, QpysuiepeHa, 03HaKOMIICHUE
C TpoIecCCOM aACOpOLUM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIVIEM U
YCTPOMCTBOM MPOTHBOTa3a, MOJIy4YeHHE, COOMpaHHe, paclio3HAaBaHUE U U3YUYECHHE
CBOMCTB YIJIEKHCIIOTO Tra3a, MPOBE/ICHUE KauyeCTBEHHBIX PEakluii Ha KapOoHAT |
CWIMKAT-UOHBl M W3YyYEHHE IMPU3HAKOB MX MPOTEKAHUS, O3HAKOMJIEHUE C
MPOAYKIMEN CUITUKATHON TPOMBIIUIEHHOCTH, PELIEHUE YKCIIEPUMEHTAIbHBIX 3a/1a4

1o TeMe «BakHenne HeMeTallulbl 1 UX COSITUHCHUS.
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3.13.4.3. Metamibl U X COSAMHEHUSI.

OO1as xapakKTepUCTHKAa XUMUYECKUX 3JIEMEHTOB — METAJVIOB HA OCHOBAaHUU
ux nonmoxeHus B Ilepuogmuecko  cucTEME  XMMHYECKMX  DJIEMEHTOB
J.W. MeHnneneeBa u ctpoeHust aToMOB. CTpO€HHE METAILTOB. MeTamnueckas CBsI3b
U METAUIMYECKAas] KPUCTAJUIMYECKas pEmETKA. DNEKTPOXUMUYECKUN Pl
HarpspkeHUH MeTtawioB. Ou3nyeckue U XMMUYECKrUe CBOMCTBAa MeTauioB. OO0mme
criocoObl mMosydeHus MeTayioB. lloHATHE O KOPpPO3MH METAIOB, OCHOBHBIC
CIOCOOBI 3aIUTHI X OT KOppo3uu. CruiaBsl (CTallb, YyTYH, JIOPATIOMUHUN, OpOH3a)
Y UX PUMEHEHHUE B OBITY U IPOMBIIUIEHHOCTH.

[I{esroynbIe MeTaUIbL: MOJOKEHUE B [lepruoanueckon cucreMe XUMUYECKUX
anementoB .M. Menneneesa, CTpoeHHME HX aTOMOB, HAXOXIEHUE B IIPUPOLIE.
duznyeckre U XMMUYECKUE CBOMCTBA (HAa mpumepe Hatpusi u kanus). OKcuasl u
TUAPOKCHUIIBI HAaTpusg W Kainusa. [IpuMeHeHue WIeNOYHBIX METaIOB U HX
COCIMHEHNM.

[[lenouyno3eMebHbIE METAJUIbl MarHuii W KajbIMi: IIOJIOKCHHE B
[Tepnoanueckou cucteMe XumMuueckux 3yemMeHToB [[.1. MeHnneneeBa, CTpoeHue nx
aTOMOB, HaXOXJAEHUE B pupoe. Pu3nuecKrue 1 XUMHUYECKUE CBOKWCTBA MarHus U
KaJblus. BaxkHelmue coequHeHus Kaabuus (OKCHI, THIPOKCH, coin). KEcTKocTh
BOJIbI M CIIOCOOBI €€ yCTpaHEHU .

AOMUHHAN: TTONIO)KEHKE B [lepronueckon cucteMe XuMUYECKUX DIIEMEHTOB
J.WN. MenneneeBa, CTpOCHHME aroMa, HaxOoXIAeHHWE B npupone. Pusnyeckue U
XUMHUYECKHE CBOICTBa amOMUHUA. AMGPOTEpHbIE CBOMCTBA OKCHUIA U THAPOKCUAA
ATIOMHUHUSL.

Keneszo: monoxkenne B Ilepuonnueckoil cucrteMe XMMHUYECKUX DJIIEMEHTOB
J.N. MenneneeBa, CTpoeHME aTtoMa, HaxOoXIAeHHWE B mpupone. Pusnyeckue U
XUMHUYECKUEe CBOMCTBA xkeje3a. OKCUbl, THAPOKCHIBI U cou coyn kene3a (1) u
xene3sa (111), ux cocTaB, CBOMCTBA U MMOJTyUYCHHE.

XUMUYECKUI HKCIEPUMEHT: O3HAaKOMJICHHE C oOpa3lamMu METaJIOB |
CIUIaBOB, WX (DU3MYECKUMHU CBOMCTBAMH, HU3YyYEHHE pPE3YJIbTaTOB KOPPO3UU
METauioB  (BO3MOXHO  HKCIIOJIb30BaHHWE  BUIEOMATEPUATIOB), OCOOECHHOCTEH

BSaHMOHCﬁCTBHH OKCHIa KaJIbIIUA U HATpUA C BOI[Oﬁ (BO?)MO)KHO HCIIOJIb30BAHHUEC
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BHUJICOMATEPHUAIIOB), HCCIIEIOBAHUE CBOWCTB XKECTKOW BOABI, MpoOlEecca TOPEHUs
Keje3a B KUCIopoJe (BO3MOKHO MCIOJIb30BAaHUE BUIEOMATEPUANIOB), MPU3HAKOB
MPOTEKAHUSI KAYECTBEHHBIX PEaKIMil Ha HOHBI (MarHus, KajablUs, aJTIOMUHUSA,
nuHKa, xxenesa (I1) u xxenesza (111), meau (1), HabnroaeHUEn onMcaHue MPOIECCOB
OKpallliBaHWsl IUTAMEHUM MWOHAMHM HaTpus, Kadusd U Kaiublusi (BO3MOXKHO
WCIIOJIb30BAaHUE  BHUJIEOMATEPHUANIOB), HCCIEJOBaHUE aMQOTEPHBIX CBOMICTB
TUJPOKCHUJIA ATTFOMUHHUS U THAPOKCHUIA IMHKA, PEIICHUE SKCIEPUMEHTATBHbBIX 3a7a4
1o TeMe « BakHEeHIne MEeTallyIbl U UX COCTUHEHUSD).

3.13.4.4. Xumus u OKpyxaromias cpeza.

BemecTtBa u marepuanbsl B NMOBCEIHEBHON >KU3HM 4elloBeKa. be3omacHoe
WCIIOJIb30BAaHUE BEIIECTB U XMMHUYECKUX peakiuii B ObiTy. [lepBas momomuib mnpu
XUMHUYECKUX 0KOTaX U OTPaBJICHUSX.

XUMHUYECKOE 3arpsi3HEHHE OKpY’Karollend cpenpl (mpenesibHas AOMyCcTUMast
KoHIeHTpatus BeiecTB (nanee — [1JIK). Poib xuMuu B pelieHUH SKOJIOTMYECKUX
npooeMm.

XVWMHUYECKHI OKCIEPUMEHT: HU3Y4YeHHE OOpas3IoB MarepuaioB (CTEKIIO,
CIUJIaBbl METAJIJIOB, IOJIUMEPHBIE MaTEPHAIIbI).

3.13.4.5. MexnpenMeTHbIE CBS3H.

Peanm3zannst MeXINpeaMETHBIX CBSI3€d NpPH M3YYEHWH XHMHUM B 9 Kiacce
OCYULIECTBJISIETCS. 4Yepe3 HCIOJIb30BAaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHbBIX
MOHSATUM, TaK Y MOHATHU, SIBISIOIIMXCS CUCTEMHBIMH JJISI OTJIEIBHBIX IPEAMETOB
€CTECTBEHHO-HAYYHOIO IUKJIA.

OOmme ecTeCTBEHHO-HAYUHbIE TIOHATHS: HAYYHBIM (DaKT, TUIIOTE3a, 3aKOH,
TEOpUs, aHallM3, CHUHTE3, KIacCHU(pPUKALMs, TEePUOJAUYHOCTh, HAOIIO/ICHUE,
AKCIIEPUMEHT, MOJECIUPOBAHUE, HU3MEPEHUE, MOJIEIb, SBJICHUE, NAPHUKOBBIN
s eKT, TEXHOIOTHS, MaTEPHUAIIBI.

@dusuka: Marepus, aTroOM, O3JEKTPOH, MNPOTOH, HEUTPOH, HOH, HYKIHUJ,
M30TOIbI, PAJUOAKTUBHOCTh, MOJIEKYJa, 3JIEKTPUYECKUM 3apsiji, MPOBOJHHKH,
MOJIYIPOBOJHUKH,  JTUAJICKTPUKUA, (POTORIEMEHT, BEIMIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHME BELIECTBA, Ia3, paCTBOP, pACTBOPUMOCTh, KpUCTAILNINYECKAs

pCH_IéTKa, CILIIaBBbI, (1)I/ISI/IIIGCKI/I€ BCIIMYMUHLBI, CAWHUIBI HU3MCPCHHA, KOCMHUUYCCKOC
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IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COTTHIIE.

buonorust: gorocunres, apixanue, 6uocdepa, IKOCHCTEMa, MHUHEpPATHHBIC
yI0OpeHusi, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, IUTATEIbHBIC BEIIECTBA.

I'eorpadus: armocdepa, rtuapochepa, MHUHEpaabl, TOPHBIC TOPOIBI,
TMI0JIC3HBIE HCKOTIaeMbI€, TOTTUBO, BOJAHBIE PECYPCHI.

3.13.5. [Imanupyempble pe3yiabTaTbl OCBOCHHS IPOTrpaMMbl MO0 XHMHUHM Ha
ypOBHE OCHOBHOTO 00111ero 00pa3oBaHMs.

3.13.5.1. I3yuenne XuMUM Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHHS
HAIpPaBICHO HA JOCTI)KEHHE OOYYaIOIIUMHUCA JTUYHOCTHBIX, METANPEIMETHBIX U
IIPEIMETHBIX PE3yJIbTaTOB OCBOEHUS YYEOHOI O IpeAMeTa.

3.13.5.2. JIuyHOCTHBIE pPE3yJbTaThl OCBOCHHUS MPOrpaMMbl OCHOBHOTO
o0miero oOpa3zoBaHMsl JOCTUTAIOTCS B X0J1¢ 00y4YE€HUs XUMUU B €IMHCTBE Y4eOHOM
¥ BOCIIUTATEIbHON IS TETHHOCTH B COOTBETCTBUU C TPAAUIIMOHHBIMU POCCUHCKUMU
COIIMOKYJIBTYPHBIMH M JTYXOBHO-HPAaBCTBCHHBIMH IICHHOCTSIMU, TPUHSATHIMH B
oOIIecTBe MpaBWIaMH M HOPMAaMH TOBEACHHS M CIIOCOOCTBYIOT TIpoIeccam
CaMOTIO3HAHUS, CAMOPA3BUTHS U COLMATIU3AINH 00yUYaIOIIUXCS.

3.13.5.3. JIuuHOCTHBIE pe3ybTaThl OTPa)KAIOT TOTOBHOCTH OOYYAIOIIMXCS
PYKOBOJICTBOBAThCS CHCTEMOW IIO3UTHMBHBIX IICHHOCTHBIX OpPHCHTAMA U
paciMpeHne ombITa AeITeIbHOCTH Ha €€ OCHOBE, B TOM YHCIIE B YaCTH:

1) maTproOTHYECKOTO BOCTIMTAHUS:

[IEHHOCTHOT'O OTHOLIEHUSI K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY
W HAy4YHOMY HACJIEIUI0, TIOHMMAHHS 3HAYEHUS XUMUYECKOW HAyKH B >KU3HU
COBPEMEHHOT0 OOIIECTBa, CIIOCOOHOCTH BJIAJIETh JOCTOBEPHOW HH(pOpMAIHEH O
MEPETOBBIX JOCTMKCHHMSIX W OTKPBITHUSAX MHPOBOH M OTCYECTBEHHOM XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPONCTBE MHUpa U O0IIECTBA;

2) TPaKTAHCKOTO BOCITUTAHUSI:

MPEACTABICHUS] O COIMAIBHBIX HOpPMAax U TMPaBWIAX MEKINYHOCTHBIX
OTHOIIEHUH B KOJUICKTUBE, KOMMYHHKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOHM,  y4eOHO-MCCIIEOBAaTENbCKOM, TBOPYECKOM M JAPYrUX  BHUAAX
JESITEIIbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOW COBMECTHOW MAESITENBHOCTH TPH

BBIIIOJTHCHHUH y‘IC6HI>IX, IMIO3HABATCJIbHBIX 3aJa4, BbIIIOJJHCHHHN XHWMHUYCCKUX
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HKCIIEPUMEHTOB, CO3/JaHUU YICOHBIX TIPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHHIO
¥ B3aMMOIIOMOIITY B TIPOIIECCE 3TON yUeOHOM IeATeTbHOCTH, TOTOBHOCTH OIICHUBAThH
CBOE MOBEACHUE M TOCTYNKHU CBOMX TOBAPUILEHU C TMO3UIMU HPABCTBEHHBIX U
MIPABOBBIX HOPM C YYETOM OCO3HAHHUSI TIOCIIEICTBUM MTOCTYIKOB;

3) LICHHOCTH HAYYHOTO MMO3HAHHMS:

MHUPOBO33PEHYECKUX MPEACTABICHUN O BEHIECTBE U XUMUYECKOW pEaKIuH,
COOTBETCTBYIOIIMX COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U COCTABJISIONIUX
OCHOBY JIJIsl TOHUMAaHUs CYIIHOCTH HAy4YHOM KapTHUHBI MHpa, MPEACTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUSI TPHUPOJbI, B3aUMOCBS3IX 4YEJIOBEKa C
MPUPOIHON CPESOi, O POJIM XMMHH B TO3HAHUU 3TUX 3aKOHOMEPHOCTE;

MIO3HABATEIbHBIX MOTUBOB, HAIIPABJICHHBIX HA MOJY4YEHUE HOBBIX 3HAHUU MO
XUMUH, HEOOXOTUMBIX ISl O0BSICHEHUSI HAOII0JaEMBIX MTPOIIECCOB U SIBJICHUN;

MO3HaBaTeNbHOU, HHGHOPMAITMOHHON U YUTATEIBCKOU KyIbTYPbl, B TOM YHCIIC
HaBBIKOB CaMOCTOSITEILHOM pabOThl C Y4e€OHBIMU TEKCTaMH, CIPABOYHOMU
JUTEpPaTypou, MAOCTYIHBIMH TEXHUYECKUMHU CpPEACTBaMH HHQPOPMAIMOHHBIX
TEXHOJIOTHH;

UHTEpeca K OOy4YEHHIO W TO3HAHUIO, JIFOOO3HATEIBHOCTH, TOTOBHOCTU H
CIOCOOHOCTH K  CcamMo00pa3oBaHUIO, MPOEKTHOM M  HCCIEAOBATEIbCKOU
JIEATEeIbHOCTH, K OCO3HAHHOMY BBIOOPY HAMNpPABICHHOCTH W YPOBHSI OOy4YEHHS B
JlabHEHIIEeM;

4) hbopMUPOBAHHS KYJIBTYPBI 3I0POBbSL:

OCO3HaHMSI 1EHHOCTH >KU3HH, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3I0POBBIO, YCTAaHOBKHM Ha 370pPOBBIM 00pa3 >KU3HU, OCO3HAHWS MOCIEACTBUN U
HETIPUATHS BPEIHBIX MPUBBIUEK (YIOTPEOIEHUS aJIKOT0JIsl, HAPKOTUKOB, KYpEeHUs),
HEOOXOJMMOCTH  COOMIOJICHUs] TMpaBuid O€30MacHOCTH TIpU  OOpallleHuu ¢
XUMHUYECKUMH BEIIECTBAMH B OBITY U PeabHOMN KU3HU;

5) Tpy10BOTO BOCITUTAHHS:

MHTEpeca K MPAKTUYECKOMY HM3yUYeHUIO mpodeccuid W TpyJda pa3IuuHOTO
poja, yBaXXEHHUE K TPYAY U pe3yiabTaTaM TPYJIOBOU JESITEIHLHOCTH, B TOM YKCIIE HA
OCHOBE MPUMEHEHHUs NPEIMETHbIX 3HAaHUW MO XUMHH, OCO3HAHHOTO BbIOOpa

I/IH,Z[I/IBI/IIIyaJIBHOI\/'I TPACKTOPHUH IMPOJOJIKCHUA 06pa3013aHH51 C y‘{éTOM JINYHOCTHBIX
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UHTEPECOB U CIOCOOHOCTH K XMMHHU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
YCHENTHON TPo(heCCHOHATBFHON ACATEIHPHOCTH M PA3BUTHS HEOOXOAMMBIX YMEHHUM,
TOTOBHOCTD aJalTUPOBATHCS B MPOJPECCUOHANBHOM Cpee;

6) 9KOJIOrMYECKOT0 BOCITUTAHHUS:

AKOJIOTUYECKU 11eJ1eCO00Pa3HOr0 OTHOIICHMS] K MNPUPOJIE KaK HCTOUYHHUKY
KU3HHU Ha 3emiie, OCHOBE €€ CyIIeCTBOBaHUS, MOHUMAHUS [IEHHOCTH 3/I0POBOTO U
Oe3omacHOro o0pa3a >KU3HMU, OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY
(U3MYECKOMY M TICUXHUYECKOMY 370pPOBBIO, OCO3HAHMS LIEHHOCTH COOJIIOJICHHUS
npaBui 0€30MACHOTO MOBEAEHUS ITPU padoTe C BEIIECTBAMHU, a TAK)KE B CUTYaLUsX,
YTPOKAIOIMINX 3J0POBbIO U KU3HU JIOAEH;

CIIOCOOHOCTH TPUMEHSTh 3HAHUS, MOJTyYaeMble TIPU U3YYCHUH XUMHH, IS
pelIeHHs 3aa4, CBA3AaHHBIX C OKPYXKAIOWEH MNPUPOJHON CpEIOH, IMOBBILICHHUS
YPOBHSI  AKOJIOTUYECKOM  KyJIbTYpbl, OCO3HaHUS TJ00albHOTO  Xapakrepa
HKOJIOTUYECKUX MPOOJIEM U MyTEH UX PEIICHUS TOCPEACTBOM METOJ0B XUMUMU;

DKOJIOTMYECKOTO  MBIIUICHHUS, yMEHUSI PYKOBOACTBOBAThCS UM B
[T03HABATEIbHOW, KOMMYHUKATUBHON U COLUAIIBHOM MTPAKTHUKE.

3.13.5.4. MeranpeagmeTHbIe pe3ylbTaThl. B cocTtaBe MeTanmpenMeTHBIX
pe3yJabTAaTOB  BBIACISIOT 3HAuUUMbIe IS (OPMUPOBAHUS  MHUPOBO33PEHUS
oOllleHayYHbIe TIOHSATUS (3aKOH, TEOpHs, MPHUHLMUI, TUIMOTe3a, (akT, CUCTEMA,
IpoLecC, IKCIEPUMEHT M APYroe.), KOTOpble HCHOJB3YIOTCS B €CTECTBEHHO-
HAyYHBIX YYEOHBIX MPEMETaX U MO3BOJISIOT HA OCHOBE 3HAHUI M3 ATUX MPEIMETOB
dbopMHpoBaTh TPEACTABICHHE O IIEJOCTHOW HAy4YHOW KapTUHE MHpa, W
YHUBEpCaIbHBbIC Yy4eOHBbIC JEUCTBUS (MTO3HABATENbHBIE, KOMMYHUKATHBHBIC,
peryJSITUBHBIC), KOTOpble oOecreunBaroT (GOPMUPOBAHHWE TOTOBHOCTH K
CaMOCTOATELHOMY TJIAHUPOBAHUIO M OCYIIECTBIECHUIO Y4YEOHOH NESITEeIbHOCTH.
MertanpenMeTHbIe pe3yJIbTaThl OCBOCHUSI 00Pa30BaTEILHOM MPOrpaMMBbI IO XUMUU
OTpaXaloT OBJIAJICHUE YHUBEPCAIbHBIMU TO3HABATEIBHBIMHU JCHCTBUSMU, B TOM
qyuce:

1) 6a30BbI€ JIOTUYECKHE ICHUCTBUS:

YMEHHUE HCMOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS MPU OCBOCHHUH

3HAHMU: PACKpPLEIBATb CMBICII XMMHWYCCKUX MOHSTUHI (BI)II[CJ'ISITB X XapaKTCPHLBIC
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MPU3HAKHM, YCTAaHABIMBATh B3aMMOCBSI3b C JIPYTUMHU TOHSTHSIMH), UCIOJIB30BATh
TIOHATHS 711 OOBSICHEHUS OT/ICIBHBIX (J)AKTOB M SBJICHH, BEIOMPATh OCHOBAHUS U
KPUTEPUH VIS KIACCH(PUKAINNKA XUMHUYECKHUX BEIIECTB W XUMHUYECKHX PEaAKIUH,
yCTaHABIMBATh MPUYMHHO-CIICACTBCHHBIC CBSI3M MEXIY OOBEKTaMH H3Y4YCHUS,
CTPOUTH JIOTUYECKUE PACCYXICHUS (MHIAYKTHBHBIC, ACTYKTUBHBIC, 110 aHAJIOTHH),
IIPOBOJIUTH BBIBOJIBI M 3aKTFOUCHUS;

YyMEHUE TIPUMEHATh B TMPOIECCe TO3HAHUS TOHATHS (MPEeIMETHBIE |
MeTaIpeAMETHBIC), CHMBOJIMYECKHE (3HAKOBBIC) MOJICITH, UCITOJIb3yEMbIC B XUMUH,
peoOpa3oBEIBATh IIHUPOKO MPUMEHSIEMbIC B XUMHUHA MOJCIIbHBIC MPEACTABICHUS —
XUMUYECKUN 3HAK (CUMBOJI 3JIEMEHTa), XUMHUYeckas (GopMysia W YpaBHEHHUE
XUMHUYECKON peakiuy — MPU PEIICHUH Y4eOHO-TTO3HABATENIbHBIX 33/1a4, ¢ Y4ETOM
TUX MOJIETBHBIX MPEJICTABICHUN BBISIBIISITH U XapaKTEPU30BaTh CYIIECCTBEHHbIE
MPU3HAKN W3Yy4aeMbIX OOBEKTOB — XUMHUYCCKUX BEIIECTB U XUMHUCCKUX PEAKITUH,
BBEISIBIIATH  OOITME  3aKOHOMEPHOCTH, IPUYMHHO-CJICICTBCHHBIC CBS3H U
MPOTUBOPEYHS B U3YIACMBIX TIPOIIECCAX U SIBJICHUSAX;

2) 6a30BbIC UCCAEIOBATEIBLCKUE JCHCTBUS:

YMEHHUE HCIOJIb30BaTh MOCTaBJICHHBIE BOMPOCHI B KaueCTBE WHCTPYMEHTA
MIO3HAHUS, & TAKXKE B KA4€CTBE OCHOBBI [T (POPMUPOBAHUS THITOTE3HI IO TPOBEPKE
MIPaBUJILHOCTH BBICKA3bIBAEMBIX CYKJICHHUIA

MpUOOPETEHUE OMbITa TIO TUIAHWPOBAHUIO, OPTaHU3AIlMU W TIPOBEICHUIO
YUYEHMUYECKUX OJKCIIEPUMEHTOB: YMEHHE HaOM0maTh 3a XOJOM IIpoliecca,
CaMOCTOSATEILHO MPOTHO3UPOBATH €0 Pe3yJbTar, (PopMyIupoBaTh 000OIIEHUS U
BBIBOJIBI TIO PE3yJIbTaTaM MPOBEAEHHOTO OMbBITA, HCCIICIOBAHUS, COCTABIATh OTUET
O MpojieaHHoMi padboTe;

3) pabota ¢ uHpopmaIei:

yMEHHUE BBHIOMpATh, aHAIM3UPOBATh M HMHTEPIPETHUPOBATH HWH(OpMAIUIO
pa3TUYHBIX BUIOB U (HOPM MPEJACTABICHUS, TOTydaeMyl0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIOMyJIIpHAs JHUTEpaTypa XUMHUYECKOTO COJEpXKaHUS, CIPaBOYHBIC
nocoOus, pecypcel WHTepHETa), KPUTUYECKH OIEHWBATh MPOTHBOPECUUBYIO U
HEJ0CTOBEPHYIO HHPOPMAIIHIO;

YMCHHUE IMPHUMCHATH PAa3JIMYHBIC MCTOAbLI M 3aIllpOChl IIPHU IMOHMCKE U 0T60pe
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uH(OpPMAITMU U COOTBETCTBYIOIIUX JAaHHBIX, HEOOXOIWUMBIX IJIsi BBIMOJTHEHUS
y4eOHBIX U TIO3HABATENBHBIX 33/1a4 OMpPENEIEHHOTO THUIIA, MPUOOPETEHUE OIbITA B
o0nacTd MCHOJB30BAaHUS  HHPOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaJICHUE KYJIbTYpOH aKTUBHOTO MCIOIB30BAHUS PA3IMYHBIX IOMCKOBBIX CHCTEM,
CaMOCTOATENILHO BHIOUPATH ONTUMANIBHYIO (hOpMY TIpeacTaBieHUs] HHPOpMAUU U
WUTIOCTPUPOBATh pEIlIaeMble 3aJa4l HECIOXXHBIMU CXEMaMU, JAuarpaMMaMu,
npyrumu popmamu rpaduKu ¥ UX KOMOWHAIUSIMU;

YMEHHE HCIONb30BaTh M AaHAIM3UPOBATh B IMpolecce Yy4eOHOW W
UCCJIEI0BATENBCKON JEATEIbHOCTH MH(POPMALMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOI0 XO3MCTBA M TPAHCIOPTa Ha COCTOSIHME OKpYXKarolled HpHUpPOIHOM
Cpelbl;

3.13.55. Y  ofOyuwaromerocs  Oyayr  copMHpOBaHBI  CICAYIOIIUE
YHUBEPCATbHBIC KOMMYHUKATHUBHBIC TCHCTBHS:

YMEHHE 33/1aBaTh BOMPOCHI (B XOJI€ IUaaora v (W) JUCKYCCUH ) IO CYILIECTBY
oOcyxmaeMoi TeMmbl, (OPMYIUPOBaTH CBOU TMPEIJIOKEHUS OTHOCUTEIHLHO
BBITIOJIHEHUS TPEIOKEHHON 3a1a4H;

npUoOpeTEeHNE ONbITa MPE3EHTALUN PE3YIBTATOB BBIIIOJIHEHUS XUMUYECKOTO
sKcTiepuMeHTa (71ab0paTOpPHOro OMbITA, JAOOPATOPHOI padOTHI MO KUCCIIEIOBAHUIO
CBOMCTB BEIIECTB, Y4EOHOTO IIPOCKTA);

3aMHTEPECOBAHHOCTh B COBMECTHOW CO CBEPCTHHKAMH TO3HABATEIbHON U
UCCIIEIOBATENbCKON JIEITEIbHOCTH MpPHU PEIICHUH BO3HUKAIOIIMX MpoOsieM Ha
OCHOBE y4€Ta OOIIMX MHTEPECOB M COTJIACOBAHUS MO3UIUN (0OCYyX)IaeHUs, 0OMEH
MHEHUSMH, «MO3TOBBIC INTYpPMBI», KOOPJHMHAIMS COBMECTHBIX JCHCTBUH,
OTpe/ieTIeHNe KPUTEPHEB 10 OLIEHKE KaueCTBa BHIMIOJTHEHHON paObOThI U APYyTHE);

3.13.5.6. Y  oOyuatomerocss  Oyayr  copMHpoOBaHBl  CIEAYIOIIHE
YHHUBEpCaJIbHBIC PETYJISATUBHBIC ICHCTBUS:

YMEHHE CAMOCTOSATEIBHO ONPENENSITh LETU ACSITeIbHOCTH, IUIAHUPOBATD,
OCYILIECTBIISITh, KOHTPOJIUPOBATh U NPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENIbHOCTD, BEIOMpaATh Hanboee 3(p(HEeKTUBHBIE CIOCOOBI PEIICHUs YUYeOHBIX U
MO3HABATENIbHBIX 3314, CaAMOCTOSITEIbHO COCTaBJISATh WIM KOPPEKTUPOBATH

MPEJIOKEHHBIM  AJITOPUTM  JIEUCTBUK TIPA  BBINIOJIHEHWM 33JaHUA C YYETOM
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MOJIYYCHHUSI HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX W PEAKIIHSIX,
OIICHUBATh COOTBETCTBUE MOJYYCHHOTO PE3yIbTaTa 3asiBIICHHOM 11€JIH;

YMEHHE UCIIOIb30BaTh W AHAIM3UPOBATH KOHTEKCTHI, MpejiaracMbie B
YCJIOBUU 3a1aHUM.

3.13.5.7. [IpeaqmeTHbIe pe3yibTaThl OCBOCHHUS IPOrpaMMbl IO XMMHH Ha
YpOBHE OCHOBHOTO OOIIEro 00pa3oBaHuUs.

B cocraBe mpeaMeTHBIX pPE3yJAbTAaTOB IO OCBOCHHUIO O0S3aTEIBLHOIO
COJIepKaHMs, YCTAHOBJEHHOIO JaHHOM (enepaibHOM paboyeil mnporpaMMon,
BBIJICTISIFOT: OCBOEHHBIE OOYYarONIMMHUCS HAy4HbIC 3HAHUS, YMEHHUS U CIIOCOOBI
NEUCTBUN, crnenupuyeckue sl TpeAMETHOW obmactu «XUMHS», BUIbI
JEATEIBHOCTH MO  MOJYyYEHHI0 HOBOIO  3HAaHWS, €ro HHTEpIpETalnH,
peo0pa30BaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YU€OHBIX U HOBBIX CUTYyaITUsIX.

3.13.5.7.1. K xonmy oOyuenuss B 8 kiacce y oOydaromerocs Oyay
chopMUpPOBaHbI CIAEAYIONINE TPEAMETHBIE PE3YIbTAThI IO XUMHH:

pacKpbIBaTh CMBICT OCHOBHBIX XHMHUYECKUX TMOHSITUN: aToM, MOJIEKYJa,
XUMUYECKUN DJIEMEHT, ITPOCTOE BEIIECTBO, CII0KHOE BEIIECTBO, CMECH (OTHOPOIHAS
Y HEOJIHOPOJIHAS ), BAJICHTHOCTh, OTHOCUTENIbHASI ATOMHAsI U MOJIEKYJISIpHAs Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca, MaccoBas J0JisI XHMHYECKOTO
AJIEMEHTa B COCJAMHEHUHU, MOJIIPHBIA 00BEM, OKCHI, KHCJIOTa, OCHOBAHHE, COJIb,
AIEKTPOOTPUILIATEIBHOCTh,  CTETEHb  OKHUCJICHUS, XHUMHUYECKass  peakius,
KJaccu(ukaiys peakiuii: peakiiii COCIUHEHUS, PEaKIIUU Pa3I0KEeHUsI, PEaKIIuU
3aMEIICHUsI, PEaKIMi OOMEHa, 5K30- U JIHJAOTEPMHUYECKHE PEaKIMH, TEMIOBOU
ahdexT peakiuu, SAPO aroma, dIEKTPOHHBIM CIOW aroma, aTOMHas OpOUTaIb,
paguyc atoma, XUMHUYECKas CBSI3b, MOJISIPHAS M HEMOJIApHAsi KOBAJCHTHAs CBS3b,
WOHHAs CBSI3b, WOH, KaTHOH, AaHUOH, pacTBOp, MaccoBas JOJid BeEIIeCTBa
(TpolieHTHAs! KOHIICHTPAIlUs) B PaCTBOPE;

WUTIOCTPUPOBATh  B3aUMOCBSI3b  OCHOBHBIX ~XHMHYECKUX TMOHATHH U
MPUMEHSITH 3TU OHATHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAILICHUI;

MCIIOJIH30BaTh XUMHUUYECKYI0 CUMBOJIUKY JIJIsl COCTaBIIeHUsT ()OPMYIT BEIIECTB
Y YPAaBHECHUM XUMHUYECKUX PEAKIUN;

ONpCACIIATE BAJICHTHOCTHL aTOMOB J3JICMCHTOB B 6I/IHapHBIX COCAMHCHUAX,
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CTETICHb OKHCIICHUS DJEMEHTOB B OWHAPHBIX COCIUHEHUSAX, MPUHAIICKHOCTD
BEIIECTB K OINpPEAEeIEHHOMY KJIacCy COSAMHEHM Mo GopMyaMm, BUI XUMHUYECKON
CBSI3U (KOBaJICHTHAsl U MOHHAsI) B HEOPTaHUYECKUX COCIUHECHUSIX;

packpeiBath  cmbicn  Ilepuomnueckoro  3akona  J[.M. MeHnneneesa:
JIEMOHCTPUPOBATh TOHUMAHUE MEPUOTNYECKON 3aBUCUMOCTH CBOMCTB XUMUYECKHUX
AJIEMEHTOB OT UX MOJoXeHus B lleproanyueckoil cucTteMe, 3aKOHOB COXPAHEHUS
MaccChl BEIIECTB, NOCTOSIHCTBA COCTaBa, ATOMHO-MOJIEKYJIIPHOIO YYEHUs, 3aKOHA
ABorajzipo, ONMChIBaTh U XapakTepuzoBaTh TabauuHyro dopmy l[lepuomnueckoit
CUCTEMBl XUMHYECKHX 3JIEMEHTOB: pPa3JIMuyaTh MOHATUSA «IJaBHas IMOJATPYIMIIa
(A-rpynma)» u «nobounas noarpynna (b-rpynmna)», manbsie 1 00bIIUe IEPUOIBI,
COOTHOCHUTH 0003HaUYEHMsI, KOTOpbIEe UMEIOTCs B Tabnuile «lleproguyeckas cuctema
xuMuueckux 3memMeHToB [[.M. MeHneneeBay € YHUCIOBBIMH XapaKTEPUCTHUKAMU
CTPOEHHUsI aTOMOB XMMHYECKHX 3JIEMEHTOB (COCTaB W 3apsj sijapa, oOLiee 4ucio
AIIEKTPOHOB U PACTIPEEICHUE X N0 JIEKTPOHHBIM CIIOSIM);

KJIacCCU(UIIMPOBATh XUMHYECKHUE JJIEMEHTHI, HEOPraHWYECKHE BEIIECTBA,
XUMUYECKUE PEaKINH (110 YUCITY U COCTaBy YYaCTBYIOIIUX B PEAKIIUU BEIIECTB, IO
TerIoBoMy b DEKTy);

XapakTepru30BaTh (OMHUCHIBATh) OOIIME XHWMHYECKHE CBOWCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, TMOJATBEPXkIAsi ONUCAHUE TMPUMEPAMH MOJICKYJISIPHBIX
YPaBHEHUHN COOTBETCTBYIOIINX XUMHUECKUX PEAKIIN;

IIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KaYE€CTBEHHOI'O
COCTaBa, BO3MOKHOCTH MNPOTEKAHUS XWMHYECKUX MPEBPALICHUNA B Pa3IUYHBIX
YCIOBUSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB,
MacCOBYIO JOJI0 XMMHYECKOTO 3JIeMEHTa Mo (opMyJieé COECIMHEHHUS, MACCOBYIO
JIOJII0 BELIECTBA B PacTBOPE, MPOBOAUTH PACUEThl [0 YPABHEHUIO XUMHUUYECKOU
peakuu;

MIPUMEHSTh OCHOBHBIE ONEPAllMU MBICIUTEIBHON JIEATEIIbHOCTH — aHaJIu3 U
CUHTE3, CpaBHEHHE, 0000IIEeHNEe, CHCTEMAaTH3aINI0, KIACCU(DUKAIUIO, BHISIBICHHUE
MIPUYMHHO-CJIEICTBEHHBIX CBA3EH — JIJIs1 U3YUYEHHUSI CBOMCTB BEIIECTB U XUMUYECKHUX

pCaKHHﬁ, CCTCCTBCHHO-HAYYHBIC MCETOAbLI IMO3HAHUA — Ha6JII-0Il€HI/IC, HN3MEPCHHUC,
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MOJICJIMPOBAHUE, SKCIEPUMEHT (PEabHbIA U MBICIICHHBIN );

CJIeI0BaTh IpaBUiiaM IMOJIb30BaHUSI XUMUYECKON MOCYAO0N U JIAOOPaTOPHBIM
000pyI0BaHUEM, a TaK)Ke MpaBUjIaM OOpaIIeHUs C BELIECTBAMHU B COOTBETCTBUH C
WHCTPYKIUSIMA 110 BBIINOJTHEHUIO JTAOOPATOPHBIX XHMHUYECKUX OIBITOB IO
MOJIYYCHUIO U COOMpaHUIO ra3000pa3HbIX BEHIECTB (BOJIOpOJA M KHUCIOPOJA),
IPUTOTOBJICHUIO PACTBOPOB C OMPEICIEHHONM MAaCCOBOW JOJIEW PACTBOPEHHOTO
BCILIECTBA, IUIAHUPOBaTh W MPOBOAUTh XHUMHUYECKHE DKCIEPUMEHTHI IO
pacno3HaBaHUIO PACTBOPOB LIEIOYEH U KUCIIOT C MOMOIIbIO0 HHAUKATOPOB (JIAKMYC,
dbeHondTaneuH, METWIOPAHXK U APyTrHUe).

3.13.5.7.2. K xoHny oOydyenus B 9 kimacce y oOyuwaromerocs Oynay
c(hOpMHUPOBAHBI CJIETYIONINE MPEIMETHBIE PE3YIbTAThI 10 XUMUU:

PacKpbIBaTh CMBICI OCHOBHBIX XUMUYECKHUX MTOHATHI: XUMUYECKHUI 3JIEMEHT,
aTOM, MOJIEKYyJa, WOH, KaTUOH, aHHOH, MPOCTOE BEILECTBO, CJIOKHOE BEIECTBO,
BAJICHTHOCTh, AJICKTPOOTPHULIATEIILHOCTh, CTEMEHb OKHUCIICHHS, XUMHUYECKas
peaxiysi, XMMUYECKasl CBSI3b, TEIJIOBOUN 3PPEKT peakiru, MOIb, MOJSPHBIA 00BEM,
pacTBOp, DJIEKTPOJUTHI, HEDJIEKTPOJUTHI, BJIEKTPOJIUTUYECKAS IHCCOLIMAIUS,
peakiuu MOHHOTO OOMEHa, KaTalu3aTop, XMMUYECKOEe paBHOBECHE, OOpaTUMbIC U
HEeoOpaTUMBbIe peakuuu, OKHCIIUTETbHO-BOCCTAHOBUTEIHHBIC peakiuu,
OKHUCJIUTENIb, BOCCTAHOBUTEJIb, OKHUCICHHE M BOCCTAHOBJIEHUE, aJUIOTPONUS,
aM(OTepHOCTb, XHMMHUYECKasi CBsI3b (KOBAJEHTHAas, HWOHHAs, METaJUInuecKas),
KpUCTAJUTMYECKasl PElIETKa, KOPPO3Us METAJUIOB, CIIABbl, CKOPOCTh XUMUYECKOU
peakunu, npeaenpbHo gonycrumas konueHTpanus 11K BemecTsa;

WUTIOCTPUPOBATh  B3aUMOCBSI3b  OCHOBHBIX ~XHMHYECKHUX TMOHATHH U
MPUMEHSITBITH TTOHSATUSI TIPU ONMMCAHUU BEILIECTB U UX MPEBPAICHUH;

UCIIOJIb30BaTh XUMUYECKYIO CUMBOJIMKY JUIsl COCTaBJICHUS! OPMYIT BELIECTB
Y YPAaBHECHUM XUMHUYECKUX PEAKIUN;

ONPENIEIIATh BAJICHTHOCTh U CTENEHb OKUCIEHUSI XMMUYECKUX 3JIEMEHTOB B
COEIMHEHUAX PA3JIMYHOIO COCTaBa, MPUHAJJICKHOCTh BEIIECTB K ONPEICIEHHOMY
KJIACCy COeMHEHUH 1o (hopmysiaM, BU XUMUUYECKON CBS3U (KOBAJICHTHASI, HIOHHAS,
MeTaJuInyecKasi) B HEOPraHMYECKUX COCAMHEHMSIX, 3apsij MOHAa MO XUMUYECKOU

dbopmyIe, xapakTep Cpe/ibl B BOJHBIX PACTBOPAX HEOPTaHUYECKUX COCAMHEHUH, TUIT
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KPUCTAJUTMUECKON PEMIETKH KOHKPETHOTO BEIIECTBA,;

packpeiBath cMmbicn llepuommueckoro 3akona JI.M. MenneneeBa wu
JEMOHCTPUPOBATh €r0 TOHWMAHKE: OMUCHIBATH M XapaKTEPU30BaTh TAOIMYHYIO
dopmy Ileproamdeckoit cUCTEMBbl XUMHUYECKUX DJIEMEHTOB: pa3iNyaTh MOHSATHS
«riaaBHas noArpynmna (A-rpyrma)» U «modounas noarpynna (b-rpyrima)», Majsie U
OonpIlie  TEPHOIBI, COOTHOCUTH OO0O3HAUEHHUS, KOTOpPhIE HWMEIOTCA B
MEPUOINYECKON TaONHIE, C YUCIOBBIMH XapaKTEPUCTUKAMHU CTPOCHHS aTOMOB
XUMHYECKUX D3JIEMEHTOB (COCTaB M 3apsn sjapa, oOlee YHCIO SJIEKTPOHOB U
pacripeielieHUe UX Mo JIEKTPOHHBIM CJIOSIM ), OOBSICHSATH O0IIHE 3aKOHOMEPHOCTH B
M3MEHEHUU CBOMCTB JIEMEHTOB U MX COCIMHEHUMN B Mpe/iesiax MajbIX MMEPUOJIOB U
TJIaBHBIX TIOJITPYIITT C YYETOM CTPOEHUS UX aTOMOB;

KJacCu(UIIMPOBATh XUMHUYECKHE JJIEMEHTHI, HEOPTaHHMYECKHE BEIEeCTBA,
XUMHUYECKHE peakiny (110 YHCIY U COCTaBY YYaCTBYIONIUX B PEAKIIMU BEIIECTB, TI0
TEeIUIOBOMY 3(QeKTy, MO0 U3MEHEHUIO CTEINEHEM OKHUCIEHUS XUMHUYECKHUX
AJIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME U CHenUu(PUUIeCKue XHUMHUYECKHE
CBOMCTBA TMPOCTHIX M CIIOKHBIX BEIECTB, MOATBEPKJas OMUCAHUE MPUMEPAMHU
MOJICKYJIIPHBIX Y HOHHBIX YPABHCHHUH COOTBETCTBYIOIIUX XUMUUYECKUX PEAKITUA;

COCTaBJISITh YPAaBHECHUS DJICKTPOJUTHICCKOMN AUCCOIUAIIMHA KUCIIOT, IIeI0Yeh
U COJICH, TIOJIHBIE W COKpAIIEHHBIE YpaBHEHUS pEaKIUii HOHHOTO OOMEHa,
yYpaBHEHUSI PEAKIM, MOITBEPKIAAONINX CYIIECTBOBAHUE TE€HETUYECKOW CBS3U
MEX/Ty BEIIECTBAMH Pa3JIMYHBIX KJIACCOB;

pPacKphIBaTh  CYIIHOCTh  OKHCJIHUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKITUI
MIOCPEAICTBOM COCTaBIICHHS SJIEKTPOHHOTO OajaHca dTUX PEaKIIHii;

IIPOTHO3UPOBATh CBOWMCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHHS,
BO3MOYKHOCTH MPOTEKAHUS XUMUYECKHUX TIPEBPAIICHUNA B PA3IMYHBIX YCIIOBUSX;

BBIYHUCIISATh OTHOCUTEIHHYIO MOJICKYJIIPHYIO M MOJIIPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJIO XHUMHYECKOTO 3JieMEHTa 1Mo (OpMyJie COCTUHEHHUS, MACCOBYIO
JIOJIF0 BEIIIECTBA B PACTBOpPE, MPOBOJUTH PACUETHI MO YPABHCHHIO XWMHYECKOU
peaxiuu;

CO6J'IIOI[8,TB IMpaBHJIa IIOJIb30OBAHUA XUMHYECKOMN HOCY,HOﬁ )41 J'Ia60paTOpHBIM
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o0opyZ0BaHUEM, a TAaK)Ke MpaBuiIa OOpaIIeHHs C BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKIUSMU TIO BBITIOJHEHUIO J1A0OPATOPHBIX XHMHUYECKHX OIBITOB TIO
MOJTyYEHHUIO U COOMPAHUIO Ta3000pa3HBIX BEIIECTB (aMMHaKa M YIJIEKUCIIOTO ra3a);

IPOBOJUTH PEAKINH, MMOATBEP)KIAIOIINE Ka4YeCTBEHHBI COCTaB Pa3InYHbBIX
BEIIECTB: PACHO3HABATh OMBITHBIM MYTEM XJIOPUAOPOMUA-, UOAWA-, KapOOHAT-,
docdar-, cunukar-, cynabdar-, TUAPOKCHUA-UOHBI, KaTHOHBI aMMOHHUS M HOHBI
U3yYEHHBIX METAJUIOB, MPUCYTCTBYIONINE B BOJHBIX PacTBOpPaxX HEOPTraHHYECKUX
BEIIIECTB;

MPUMEHSTh OCHOBHBIC OIIEPAIMU MBICITHTEIBHON NEATSIFHOCTH — aHAIN3 U
CUHTE3, CpaBHEHHUE, 00o011eHme, CHCTEMaTH3aIIHIO, BBISIBJICHHE
NPUYHHHO-CJIEICTBEHHBIX CBSI3€H — JIJIS1 U3YUYEHUsI CBOWCTB BEIIECTB U XUMUYECKUX
peaKIuii, eCTeCTBEHHO-HAYYHBIE METO/bl TMO3HAaHUS — HaOIO/IEHUE, U3MEpEeHHUE,

MOJICJIMPOBAHUE, SKCIEPUMEHT (PeabHbIA U MBICTICHHBIN).
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