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ITpumepHas pabodas mporpamMMa Mo XMMHH Ha yPOBHE OCHOBHOT'O
oOmiero o6pa3zoBaHusl cocTaBlieHa Ha OCHOBe TpeboBaHUN K pe3yiib-
TaTaM OCBOCHHSI OCHOBHOI 0Opa3oBareinbHOIl HpOrpaMmbl OCHOB-
HOTO oOmIiero ooGpa3oBaHMUs, NpeACTaBICHHBIX B dDeneparibHOM To-
CyJapCTBEHHOM O0Opa30BaTEeJIbHOM CTaHIAApTE OCHOBHOTO OOIIEero
obOpa3oBaHUs, C Y4ETOM pacrpelieIEHHBIX MO KJaccaM HOpoBepsie-
MBIX TpeOOBaHMM K pe3yJibTaTaM OCBOEHHsSI OCHOBHOHW oOpa3oBa-
TEJIFHOW MPOTpaMMbl OCHOBHOTO 0OIIIero o6pa3oBaHUs U JIEMCHTOB
co/iepKaHusl, MPEJICTABIICHHBIX B YHHUBEpPCAJIbHOM KoauduKaTope
0 XMMHUH, a TakKe Ha ocHoBe IIpumepHoil mporpaMMbl BOCIIMTA-
HUSI OOyJarommxcs MpH MOJyUYEeHHH OCHOBHOTO obmrero obpa3osa-
HUust 1 ¢ yuérom KoHnoenumm mpemomaBaHUsi ydeOHOro IpeaMera
«Xumus» B 00pa3oBaTeNIbHBIX oOpraHusainusx Poccuiickoit denepa-
LMY, PEaN3yIOIINX OCHOBHBIE O00IIE0O0pa3OBaTEIbHBIE ITPOTPAMMEI
(ytB . Pemennem Komnernnm MunnpocBemenuss Poccun, mpoTOKOI
or 03.12.2019 N I1K-4BH) .

TTIOACHATENbHAS 3ATTUCKA

CoryacHO cBOeMy Ha3HA4YCHHUIO NMpHUMEpHas padodasi mporpamma
ABJIACTCA OPUCHTUPOM JIsI COCTABJICHUA pa6oq1/1x ABTOPCKUX IIPO-
rpaMm: oHa Ha€T HmpeACTaBICHUE O 1IeNsX, OOmIel cTpaTerun ooy4e-
HUSI, BOCITUTAHUS M Pa3BUTHUSA OOYJaIOIINXCS CPEICTBAMH yUeOHOTO
npeaMeTa « XUMHUSD»; yCTaHaBIUBAET 00s3aTeIIFHOE IPEAMETHOE CO-
Aep)KaHue, IIpeIycMaTpUBaeT pacOpeneneHue ero Io Kjaccam |
CTPYKTYPHUPOBAHHUE €T0 IO pasliejaM U TeMaM Kypca, OIpeaeisieT Ko-
JIMYSCTBCHHBIC U KaUYECTBCHHBIC XaPaKTCPUCTUKH COJICPKaHUS; NaET
OpUMEpHOE pacupeneiieHre ya4eOHbIX YaCOB MO TEMAaTHUECKUM pa3ie-
JIaM Kypca ¥ peKOMEHAYyeMYIO (IIPUMEPHYIO) ITOCIEIOBATEIIFHOCTD UX
U3y4YE€HUs C YUETOM MEXKIPEAMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€i,
JIOTUKH Y9€OHOTO MPOIecca, BO3PACTHBIX OCOOCHHOCTEH 00YyYaroImX-
Csi; OIIpeAeIIsIET BO3MOYKHOCTH TIpeaMeTa JUIsl peajin3aiui TpeOoBa-
HUI K pe3yJibTaTaM OCBOCHHsI OCHOBHOU 00Opa3oBaTebHOM IIporpamMm-
MBI Ha ypOBHE OCHOBHOI'O 00IIIero oOpa3oBaHusl, a TAK)Ke TpeOOBaHUN
K pe3yJibTaraM OOyYeHHs XHUMHH Ha yPOBHE €€l U3ydeHHUsI Hmpem-
MeTa ¥ OCHOBHBIX BHJOB y4eOHO-IIO3HABATEJIbHOU IesITEIbHOCTH/
Y4eOHBIX ASHCTBUI yYSHHKA IT0 OCBOCHHUIO yYEOHOI0 COZIEpIKaHUS .

OBLLUAA XAPAKTEPUCTMKA YYEBHOIO MPEAMETA «~XWUMWA>

Bxnan ydeOHOro mpeamera «XWMUsD» B JIOCTHDKCHHE IICJICH OC-
HOBHOTO 00I1ero oopa3zoBaHusi 00yCJIOBJIEH BO MHOTOM 3Ha4YeHHUEM
XUMHUYECKOW HAyKH B TO3HAHWHM 3aKOHOB MPHUPOAbI, B Pa3BUTHHU
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MIPOM3BOJNTENIFHBIX CHJI OOIIECTBA M CO3/IaHMM HOBOHM 0as3bl Marepu-
abHOM KYJIBTYPHI .

XWMUsI KaK 3JIEMEHT CHUCTEMBbI €CTECTBEHHBIX HayK pacIlpocTpa-
HUJIa CBOE BIIMSIHUE Ha BCE OOJIACTH YEJIOBEUECKOI'O CyIIIEeCTBOBAaHUS,
3ajajia HOBO€ BUJCHHUE MHUPa, CTajla HEOTHEMJIEMBIM KOMITOHEHTOM
MHPOBOU KyJIbTYpPBI, HECOOXOANMBIM yYCIOBHEM >KH3HH OOIIECcTBa:
3HAHWE XUMHU CIIy>KUT OCHOBOH 13151 (GOPMHUPOBAHUSI MHPOBO33pe-
HUSI 4EJIOBEKA, €T MPEICTaBICHUN O MaTepHaIIbHOM €INHCTBE MUPa;
BaXKHYIO POJIb UTparoT (popMHUpyemMble XUMHUEH NMPEACTAaBICHUS O
B3aNMOIIPEBPALICHUSIX SHEPTUU U 00 SBOJIIOIUM BEIISCTB B IMIPHUPO-
Jie; COBpEMEHHasl XMMHUsI HallpaBJI€HA Ha PEIICHHUE IIO0AIBHBIX IPO-
OJIeM yCTOWYHMBOTO PAa3BUTHS UEIIOBEUECTBA — CBIPHEBOI, IHEPTETH-
9eCKOMN, MUIIEBONH U PKOJOTHIECKON Oe30MacHOCTH, MPOOJIeM 3/pa-
BOOXPaHEHUS .

B ycinoBusix BO3pacTarolllero 3HA4YEHHUsI XUMHUHM B JKHU3HHU OOIIe-
CTBa CYIIECTBEHHO ITOBBICHJIACh POJIb XUMHYECKOT0 OOpa3oBaHUs .
B mirane conpanusanuy oHO SIBJISIETCSI OJHUM U3 yCIIOBHH (DOPMHUPO-
BaHUsI MHTEIJUIEKTA JUYHOCTH U TADMOHHUYHOTO €€ Pa3BUTHS .

CoBpeMEHHOMY YEJIOBEKY XMMHUYSCKHE 3HAHWUSI HEOOXOAUMBI JJIsI
MIpHUOOpETeHUsT OOMIEKYJIBbTYPHOT'O YPOBHSI, TTO3BOJISIIOIIETO YBEPEH-
HO TPYIMTHCS B COLMYME U OTBETCTBEHHO y4acTBOBaTh B MHOTI'000-
pa3HOM KHU3HMU OOIIECTBA, UISI OCO3HAHUS Ba)KHOCTH Pa3yMHOTO OT-
HOILICHUSI K CBOEMY 3J0POBBIO U 3JI0POBBIO JAPYTUX, K OKpYyKarolien
IIPUPOJHON cpene, AjIsl TPaMOTHOI'O IIOBEASHMUSI IIPU UCIIOJIb30BaHUU
pPa3IUYHBIX MaTepPUaJIOB U XMMHYECKHX BELIECTB B ITOBCEIHEBHOM
JKHU3HU .

XuMHueckoe 0O0pa3oBaHUE B OCHOBHOI IIKOJIE SIBISISTCS 0a30BbIM
110 OTHOIIEHHUIO K CHCTEME OOIIEeT0o XMMHUYECKOTo oopasoBanusi . [Toa-
TOMY Ha COOTBETCTBYIOIIIEM €My YPOBHE OHO peaJiN3yeT NMPHUCYIINE
o0meMy XHMHYECKOMY OOpa30BAHMIO KIFOYEBBIE LIEHHOCTH, KOTO-
pble OTpaXkKalOT rocyIapCTBEHHBIE, OOIIECTBEHHbIE U UHINBUIYAJIb-
HbIE NOTPEOHOCTH . DTUM OIPEAEIASTCs CYIIIHOCTh OOIIIeH cCTpaTteruu
oOy4YeHUsl, BOCHUTAHWUS W pPa3BUTHUS OOYYaIOUIUXCSI CpEJICTBaAMH
Y4eOHOT0 ITpeaMeTa « XUMHSD) .

HNzyuenne mpenmera: 1) crocoOCTByeT pealn3alld BO3MOKHO-
CTel IUIsi caMOpa3BUTHA U (POPMHUPOBAHUS KyIbTYypbl JUIHOCTH, €€
obmret 1 PyHKIMOHAIBPHONW TPaMOTHOCTH; 2) BHOCHUT BKJIaJ B Gop-
MHPOBAHHUE MBIIUICHUSI U TBOPYECKUX CIIOCOOHOCTEH IMOAPOCTKOB,
HaBBIKOB HMX CaMOCTOSITEIIBHON Y4YEOHON IEsITEIbHOCTH, DKCIIEPH-
MCHTAQJIBHBIX MU MHCCIICI0BATCIIBCKHUX yMeHHﬁ, HCO6XOI[I/IMI)IX KakK
B ITOBCEJIHEBHOM >XU3HHU, TaK ¥ B NPO(GECCHOHAIIBHON NeATEIBHOCTH;
3) 3HaKOMHUT cO crenudUKOil HAYyYHOT'O MBIIIJICHHUS, 3aKJIaJbIBacT
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OCHOBBI LIEJIOCTHOI'O B3IJIsIAa HA €AUHCTBO IIPUPOABI U UEJIOBEKA, SIB-
JIIETCST OTBETCTBEHHBIM 3TAaIlloM B (POPMHPOBAHUHM SCTECTBEHHO-Ha-
YYHOUM I'paMOTHOCTH IIOJIPOCTKOB; 4) crtocoOCcTByeT (OPMHUPOBAHUIO
IIEHHOCTHOI'O OTHOLIEHUsI K €CTECTBEHHO-HAay4YHBIM 3HaHUSIM, K
MpUpOJE, K YEJIOBEKY, BHOCUT CBOM BKJIaJ] B SKOJIOTHYECKOE 00pa3o-
BaHHE IIKOJILHUKOB .

Ha3zBanHble HamnpaBiieHUsI B OOyYE€HUM XUMHHU OOECHeUYHBarOTCS
cneruUKON coIepIKaHUs MPeIMEeTa, KOTOPbIH SIBISETCS] enaroru-
YEeCKH aJalNTHPOBAaHHBIM OTpaXKeHHEM O0a30BOM HAyKH XHUMHUH Ha
onpenenéHHOM dTarie e€ pa3BUTHA .

Kypc xumMun oCHOBHOM IIKOJIBI OPUEHTHPOBAH Ha OCBOSHHE 00Y-
YarolIMMHUCS OCHOB HEOPIraHMYECKON XHUMHUHU U HEKOTOPBIX IMOHSITHUU
¥ CBEICHUIT 00 OTIEIBHBIX 00BEKTaX OPTaHUIESCKON XUMUH .

CrtpyKTypa conepxanus npeamera chopMHUpoBaHa Ha OCHOBE CH-
CTEMHOTO MOJIX0/1a K ero n3ydeHuto . ComeprkaHue CKIIaIbIBACTCS U3
CHCTEMBI TIOHATUN O XUMHUYECKOM DJIEMEHTE U BEIIECTBE U CUCTEMBI
OOHATHH O XHUMHUYECKOU peakmuu . OOe 3TH CHCTEMBI CTPYKTYPHO
OpPraHM30BaHbl O NPUHILUITY MOCIEA0BATEIBHOIO PA3BUTHUSI 3HAHUU
Ha OCHOBE TEOPETHYECKUX IPEACTAaBICHUU PA3HOrO ypPOBHS: aTOM-
HO-MOJIEKYJIIDHOTO Y4YE€HHsI KaK OCHOBBI BCErO €CTECTBO3HAHUA,
ypoBHs [lepuoanueckoro 3akona /I . 1. MenneneeBa kak OCHOBHOTO
3aKOHAa XHUMUH, YYEHUS O CTPOCHHUH aToMa U XUMHUYECKOH CBSA3H,
MPEJICTABIICHUH OO0 JJIEKTPOIUTHYECKON NTHCCOLMAIMN BEIIECTB B
pactBopax . TeopeTuueckue 3HAHHUS pacCMaTPUBAIOTCSI Ha OCHOBE
SMITUPUYECKHU ITOJIyYCHHBIX U OCMBICICHHBIX (DaKTOB, Pa3BUBAIOTCS
MOCJIEIOBATEIIFHO OT OJHOTO YPOBHS K JIPYTrOMY, BBIITOJHSSA (PyHK-
OUM OOBSICHEHUS] U IPOTHO3WPOBAHUS CBOWCTB, CTPOCHUS M BO3-
MO>HOCTEN MPAKTUYECKOIO NPUMEHEHUSI U NOJYUYEHUS U3yUaeMbIX
BEILIECTB .

Taxas opraHuszaius comueprkaHusl Kypca CIIOCOOCTBYET HpeicTaB-
JICHUIO XMMUYECKOW COCTAaBJIAIONICH HAy4YHON KapTHHBI MHUpa B JIO-
ruke e€ CHCTeMHOW npupoibl . TeM cambiM oOecriedynBaeTcst BO3MOXK-
HOCTHb (POPMHUPOBaAHUS y OOYUJAIOIMINXCSI [IEHHOCTHOTO OTHOIIIEHUS K
Hay4yHOMY 3HAHHUIO U METOJAaM IIO3HAHUs B HayKe . BaxxHo Takxe 3a-
METUTB, YTO OCBOCHUE COAEPKAHUS Kypca MPOUCXOAUT C IIPUBIICYE-
HUEM 3HaHUH U3 paHee U3yUYCHHBIX KypcoB: «OKpy KaromIuii MHUP»,
«buonorus . 5—7 xmacce» n «Pu3nKa . 7 KIacey .

LUEN U3YHEHMA YYEBHOIO NPEAMETA «XUMUA~»

K nampaBieHHIO IIEpBOCTEINIEHHON 3HAYMMOCTH NpPHU peaih3alluu
oOpazoBaTenbHBIX (pyHKIMIT npeaMera «XUMHUsS» TPATUIUOHHO OT-
HOCAT (P)OPMHUPOBAHNE 3HAHUH OCHOB XMMHUYECKOW HAYKH Kak oOia-
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CTH COBPEMEHHOT'O E€CTECTBO3HAHMS, NMPAKTUYECKOUN IesTEIHLHOCTH
YeJI0BEKa M KaK OJHOTO M3 KOMIIOHEHTOB MUPOBOH KyJIBTYPHI . 3a1a-
9a IpeaMeTa COCTOUT B (DOPMHPOBAHUH CHCTEMBI XUMHYECKUX 3Ha-
HUIl — BakHEHmMX (HaKkTOB, MMOHSITHI, 3aKOHOB M TEOPETUIECCKUX
MOJIOKEHUN, JTOCTYITHBIX OOOOIIEHUH MHPOBO33PEHUECKOTO Xapak-
Tepa, SA3bIKa HAyKH, 3HAHUH O HAy4YHBIX METOJaX H3Yy4YCHHUs Be-
IIECTB U XUMHYECKHUX pEaKIvii, a Takke B (OPMUPOBAHUN U PA3BH-
TUH yMEHUH M CIOCOOOB JESITEIBHOCTH, CBSI3aHHBIX C IUIAHUPOBA-
HHEM, HaOIIOAEHUEM U IIPOBEACHHUEM XMMHYECKOTO SKCIIEPHMEHTA,
COOJTIOICHUEM MTPaBUJI OE€30ITaCHOTO OOpaIlCHHSI C BEIIIECTBAMH B I10-
BCE€IHEBHOM >KHU3HH .

Hapsiny ¢ atuM 1nenu usydeHus ONpeaMera B IIporpaMMe yTO4YHE-
Hbl U CKOPPEKTHUPOBAHbI C Y4ETOM HOBBIX IIPUOPUTETOB B CUCTEME
OCHOBHOro o6mero obpazoBanusi . Ceromns B oOpa3oBaHUU OCO0O
3HAYUMOM IPU3HAETCSI HAIPABJICHHOCTh OOYYE€HHsI Ha pa3BUTHE H
caMOpa3BUTHE JIMYHOCTH, (OPMHUpOBaHUE €€ WHTEIUIEKTa M oO0men
KyJIbTYpbl . OO0y4eHHe YMEHHIO YUYUTHCS U ITPOJIOJDKATh CBOE 00pa3o-
BaHUE CAaMOCTOSTEJILHO CTaHOBUTCS OJHOW M3 BaXKHEHIINX (YyHK-
UM y4eOHBIX IIPEIMETOB .

B cBsi3u ¢ 3TUM IpU U3yUEHUH MIPEeaMeTa B OCHOBHOM IIKOJIE 0-
MUHHPYIOIlee 3HaU€HNE NPUOOPEITN TaKHe 11eIH1, KaK:

6 opMHUpOBaHNE HMHTEIUICKTYaJIbHO Pa3BUTOM JIMYHOCTH, T'OTOBOI
K caMOOOpPa3oBaHUIO, COTPYIHHUYECTBY, CAMOCTOSITEIbHOMY IPH-
HATHUIO PEIISHUI, CHOCOOHONW amanrTUpOBaTHCS K OBICTPO MEHSIO-
IHUMCH yCIIOBUAM XKHU3HU,

6 HaIpaBJICHHOCTh OOY4YEHHUsI Ha CHCTEMaTHYEeCKOe MPHUOOIICHUE
ydyamuxcs K CaMOCTOSITECJIbHOM ITI03HABATCIbHOM ACATCIIBHOCTH,
Hay4YHbIM METOJ/IaM NO3HaHUs, (OPMHUPYIOIIMM MOTHBALIMIO U
pa3BuUTHE CHOCOOHOCTEH K XMMUH;

6 obecrieueHne yCIOBHi, CIOCOOCTBYIONIMX MPHUOOPETEHUIO 00yyJa-
FOIIIUMUCS ONBITAa pa3HOOOpPa3HOM NesATEIbHOCTH, ITO3HAHUS U ca-
MOIIO3HAHMUSI, KITFOYEBBIX HABBIKOB (KJIFOYEBBIX KOMIIETCHIIHN),
HMEIOIINX YHUBEPCAIHLHOE 3HAUYCHHUE JUIS PA3JIMYHBIX BUIAOB IEsi-
TEJIBHOCTH;

6 ¢opMHUpOBaHNE YMCHUH OOBSICHATH U OIICHUBATH SIBJICHUS OKpPY-
’KaloIlllero MUpa Ha OCHOBAaHWHM 3HAHWM W ONBITA, MOJYYEHHBIX
IPpU U3y9ECHUH XUMUH;

6 ¢dopmMupoBaHNE y OOydHaIOIIUXCS] TYMAHUCTUYECKUX OTHOIICHWH,
MOHMMAaHUsI LIECHHOCTH XMMHWYECKUX 3HAHUM IS BBIPAOOTKH KO-
JIOTUYECKH LIEJIECO00Pa3HOTro MOBEACHUSI B OBITY U TPYJIOBOU nies-
TENBHOCTH B LEJISIX COXPAaHEHHUsS CBOETO 3JI0POBbSI U OKPY>Kalo-
1Iei NpupOAHOU CpEeabI;
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6 pa3BUTHE MOTHBAIINM K OOYYEHHIO, CITOCOOHOCTEH K CAaMOKOHTPO-
JIFO U CAaMOBOCHHUTAHUIO HA OCHOBE YCBOCHUS OOIICUYEIIOBEUYECKHX
LIEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY Ipoduiist u Ha-
MIPaBJIICHHOCTH JaJIbHEHIIIEro 0Oy4YeHUs .

MECTO YYEBHOIO MPEAMETA «XUMUA>» B YHEBHOM TJIAHE

B cucreme oOmiero odpazoBanHus «XUMHs» NpU3HAHA 003aTEIb-
HBIM Y4€OHBIM IIPEAMETOM, KOTOPBIM BXOAUT B COCTAB IIPEAMETHOMU
obnactu «EcTecTBeHHO-HayYHBIC ITPEIMETHI» .

YuyeOHBIM mJIaHOM Ha e€ m3ydeHHne oTBeneHo 136 yueOHBIX da-
coB — 110 2 4 B Hezelro B 8 1 9 kiraccaX COOTBETCTBEHHO .

J1st KaXK0ro Kjacca IpeayCMOTPEHO pe3epBHOE yueOHOe BpeMs,
KOTOPOE MOJXET OBITh HCITIOJH30BAHO YyYAaCTHHUKAaMH OOpa3oBaTeib-
HOTO Mpoliecca B IEJIsIX (POPMUPOBAaHUSI BAPHUATUBHON COCTaBIISIIO-
miell conep)kaHuss KOHKPETHOW paboueil mporpammsbl . [Ipu sTtom
obs3aTenbHas (MHBapHAaHTHAas) 4acTh COAEpIKaHHUs IIpeaMeTa, ycTa-
HOBJICHHAsI IPUMEPHON paboueil IporpaMMoii, U BpeMsi, OTBOJIUMOE
Ha e€ N3y4eHHe, NOJKHBI OBITh COXPaHEHbI MTOJTHOCTHIO .

B crpykType npumepHoOi paboueil IporpaMMBbl Hapsily C IOSICHHU-
TEJIHLHOU 3aITMCKOM BBIJICIICHBI CIISAYIONINE pa3JIeIIbl:

6 IUTaHUpPYEMBbIE PEe3yJIFTaThl OCBOCHHUSI y4eOHOTO IIpenMera «XH-
MUSD» — JTUYHOCTHBIE, METaIIpeIMETHBIC, IPEAMETHBIC;

6 coaeprKaHHEe yU4eOHOTro mpeaMeTa « XUMHUsD 10 To/1aM OOyJCHUS,;

6 IpUMEPHOE TeMaTH4eCKoe IUIaHUPOBaHHE, B KOTOPOM JIeTaJIu3U-
POBaHO coJep>KaHUE KaXKAOH KOHKPETHOM TEMBbI, YKa3aHbl KOJIH-
9EeCTBO YacOB, OTBOAWMBIX Ha €€ HM3y4YE€HHE, U OCHOBHBIE BUIBI
y4eOHON IESITEIbHOCTH yUYC€HUKa, (POPMHUpPYEMBIE MPU HU3YUECHHUU
TEMBI, TIPUBEAEH IEPEUYCHb JAEMOHCTPAINM, BBIIOJIHSIEMBIX YUH-
TEJIEM, U NEPEYCHb PEKOMEHIYEMBIX JIa0OpaTOPHBIX OMBITOB U
MIPAKTUUECKUX paOoT, BEIITOIHAECMBIX yUAITUMHUCS .
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COLEPXAHWE YYEBHOIO TTIPEOAMETA «XUMUS»

8 KJIACC

MNepBoHaYa/bHble XMMUYECKKUE NOHATUA

IMpenmer xumuu . Pomp XuMHUHM B KU3HU YeJioBeKa . Tena M Berle-
crBa . Du3nyecKre CBOHCTBA BENICCTB . ATpEraTHOE COCTOSHHE Be-
mecTB . [loHsATHE 0 MeToHax IMO3HAHWUSI B XUMHHU . XHUMHS B CHCTEME
Hayk . UucTele BeniecTBa U cMecH . CIiocoObl pa3ieieHHs] cMecei .

ATOMBI M MOJEKYNBl . XUMHYECKHE 3JIeMEHTHl . CHMBOIBI  XUMH-
YECKHUX dJIeMEHTOB . [IpocTble W CIOXHBIE BemiecTBa . ATOMHO-MOJIe-
KYJISIpHOE YYEHHE .

Xwumudeckas ¢opmyna . BaleHTHOCTP aTOMOB XHUMHYECKHUX 3JIc-
MEHTOB . 3aKOH IIOCTOSHCTBa cocTaBa BemiecTB . OTHocUTENbHas
atromMHass Macca . OTHocuTesJbHass MoOJIEKYyJsipHas Macca . MaccoBas
JIOJISI XUMHYECKOT0 DJIEMEHTa B COCTMHEHHH .

duznyeckne M XMMUYECKHE SIBIICHUSI . XWUMHUYECKash peakius H
e€ mpu3HaKW . 3aKOH COXPAaHEHHUSI MacChl BEUIECTB . XUMUYECKHUE
ypaBHeHusi . Kitaccudukanuss XUMHYECKHMX peakuuil (coeanHeHus,
pa3ioKeHus, 3aMeleHus, OOMeHa) .

XUMHUYECKUH SKCIIEPUMEHT: 3HAKOMCTBO C XUMHUYECKON MOCY IO,
¢ IpaBuJIaMH paboThI B Jaboparopuu U npuéMamu oOpaiieHus ¢ ja-
OopaToOpHBIM OOOpYZIOBaHMEM; HU3YUYEHHE W OIHCaHNe (PU3NIESCKUX
CBOMCTB 00pa3IlOB HEOPTAaHWUYECKUX BEIIECTB; HAOMIOAeHUE (prU3mde-
ckux (IUIaBJIEHHE BOCKa, TassHUE JIb/a, paCTUpaHHE caxapa B CTYIIKE,
KHTICHHE U KOHACHCAIINS BOJIBI) U XUMHYECKUX (TOpEHHE CBEYH, ITPO-
KaTWuBaHUE MCIHOW IIPOBOJIOKH, B3aUMOJICHCTBUE Mejla C KHUCIIOTOM)
SIBJICHUH, HaOIFOICHYE U ONHUCaHUE TTPU3HAKOB ITPOTEKAHUS XUMUIC-
CKHMX peaknuii (pas3jiokeHHue caxapa, B3anMOJSHCTBHE CEpPHOI KHC-
JIOTHI C XJIOPUAOM Oapwsi, paziioxxenue ruapokcuaa meau(ll) npu na-
rpeBaHUHU, B3aUMOJICHCTBHE JKene3a ¢ pactBopom cou meau(Il)); uz-
y4eHHE CIIOCOOOB pasJieJieHuss cMmeceil (C IIOMOIIBI0 MarHuTa,
¢uneTpoBaHMe, BBIITApUBAHWUE, AUCTWULINUS, Xpomartorpadusi),
MPOBEICHUE OYMCTKH ITOBAPEHHOM COJIN; HaOJIIOASHUE U OTTHCaHUE pe-
3yJIbTAaTOB MPOBEACHUS OITHITA, WIIIIOCTPUPYIOMIETO 3aKOH COXpaHe-
HUS MacChl; CO3aHue MOAeIei MOJIEKYJT (IITapOCTEPIKHEBBIX) .

BakHeMwne npeacTaBUTENN HEOPraHNMYeCKMX BELLECTB

Bo3nyx — cMmecsk razos . CocraB Bo3ayxa . Kucimopon — asiemeHT u
pocToe BelecTBo . HaxoxaeHue Kuciiopona B Ipupojae, ¢dusnde-
CKHME W XUMHUYECKHe cBoicTBa (peakuuu ropenus) . Oxcunsl . [lpu-
MeHeHue kuciaopoaa . CrocoObl MONyYeHHsT KHUCIOpoja B Jj1aboparo-
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pUM W TIPOMBIIUICHHOCTH . KpyroBopor kuciopoma B IPHUPOIE .
030H — aIoTponHas MOIU(PUKAIHS KHUCIOPOaa .

TeroBoit  3(pdekT XUMHYSCKOW peakIHuH, TEPMOXUMHUYICCKUC
YpaBHEHUS, DK30- U DHIAOTEPMHUUECKHE pEakIUH . TOIUIMBO: yroiap U
MeTaH . 3arps3HCHHE BO3IyXa, YCHJICHHE NapHUKOBOTO 3¢ deKTa,
paspyllieHue 030HOBOTO CJIOS .

Bonopon — snemeHT U npocToe BeumecTtBo . Haxoxknenue Bomopo-
na B mpupoae, (PU3MYSCKHE M XHUMHUYCCKHE CBOWCTBA, NPUMCHCHUC,
CcrnocoOsbI ToTy4deHust . KUciaoTel u comu .

KonunuectBo BemiectBa . Monb . MonsipHast Macca . 3akoH ABOrazapo .
MossipHblii 00bEM ra3oB . Pacyérbl N0 XUMHYECKUM yPaBHEHUSM .

dusnueckue cBoicTBa Bojabl . Boga kak pactBoputenb . PacTBo-
pol . HacklllieHHbIe W HEHaCHIIIEHHBIE PacTBOpPBI . Pacmeopumocmsb
seuecms 6 6ode.l MaccoBasi NIOJIsI BEIISCTBA B PacTBOpe . XHUMHYC-
ckue cBoicTBa Bonbl . OcHOBaHUs . Poib pacTBOpOB B MpUpoAe U B
J)KU3HU 4denoBeka . KpyroBopor Bomsl B mpupozne . 3arps3HeHHe IpH-
ponHbIX Box . OXpaHa U OYMCTKA IPUPOIHBIX BOT .

Kiaccudukanus Heopranmdeckux coenumHenuid . Okcuabl . Kiac-
cupukanus OKCHIOB: cojeoOpa3yromue (OCHOBHBIE, KHCIIOTHEIE,
amdoTepHpie) W HecojeoOpasyromue . HOMEHKIarypa OKCHIOB
(MexxmyHapogHas W TpUBHUAbHAs) . DHU3WYECKHE W XHUMHYCCKHE
CBOMCTBa OKCUIOB . [lomydeHne OKCHIIOB .

OcHoBanmst . Kiaccudwukarnmss OCHOBaHMI: MIENOYM W HEPACTBO-
puMble OocHOBaHHS . HOMeHKiarypa OCHOBaHHU (MEXIyHapodHas H
TpuBHaiIbHasA) . PU3WUECKUEe W XUMHUYECKHE CBOWCTBA OCHOBAaHUU
IlonmyuyeHue ocHOBaHMUIA .

Kucnorer . Knaccudukamms xucmor . HomeHknaTtypa KHCIIOT
(MexxmyHapogHas W TpUBUAIbHAs) . (DU3WYECKHE W XUMHYCCKHE
cBoiicTBa KHCIOT . Psaag aktuBHOcTH MetaioB H . H . Bekerosa . Ilo-
JIydeHHUE KUCJIIOT .

Comu . Homenkmarypa coieli (MeXIyHapomHas W TPHUBHAIBbHAS) .
duznueckue U XUMHYeckhe cBoiicTBa conel . [lomydyenue coeit .

IeHeTnueckass CBsI3b MEXIY KIIaCCaMH HEOPTraHUYECKHX COCIH-
HEHUH .

XVMHYECKUN 3KCOEPUMEHT: KAaUEeCTBEHHOE OMpPEJIEJICHUE coaep-
JKaHHs KUCIIOPOJia B BO3IyXe; MOJIyUYCHHUE, COOMpaHue, paciio3HaBa-
HUC U U3YUYCHUE CBOVICTB KHCJIOPOJa; HAOIIOACHUE B3aUMOICUCTBUS
BEILIECTB C KHUCJIOPOJIOM U YCIIOBUSI BOSHUKHOBEHHS U TIPEKpPAILICHUS
ropenus (moskapa); O3HaAKOMJICHHE C OOpa3amMu OKCHJIOB M OIIHCa-
HHC UX CBOWCTB; ITOJIy4YCHHUE, COOMpaHUE, PACIIO3HABAHUEC U U3yYe-

1 KypcuBoM 0003HadeH y4eOHBIH MaTepHall, KOTOPHIA M3ydaeTcs, HO HE
BBIHOCUTCS HA IIPOMEXKYTOUYHYIO U UTOI'OBYIO aTTECTALHUIO .
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HHE CBOMCTB BOoIoponaa (ropeHne); B3anMOASHCTBHE BOAOPOIa C OK-
cunom meau(1l) (BO3ZMOXHO MCITONB30BaHHUE BUIEOMATEPHUAIIOB); Ha-
OmroeHre 0Opas3IOB BEIIECTB KOJMYECTBOM | MOJIb; HMCCIIeOBaHUE
0COOEHHOCTEH PacTBOPEHUSI BEIIECTB C Pa3IMYHON pPacTBOPHUMO-
CTBhIO; IPUTOTOBJIEHUE PACTBOPOB C OIPEAEIEHHON MacCOBOM noneit
pacTBOPEHHOIO BEIIECTBA; B3aUMOJCHCTBUE BOAbI C MeTalslaMH (Ha-
TpHUEM U KaJibliieM) (BO3MO>KHO HCHOJIB30BaHHE BHUIeOMaTepHa-
JIOB); OIpeAesIeHHe PAaCTBOPOB KHUCIIOT U LIEJIOYEeii C MOMOIIBIO UH-
JIMKaTOPOB; HCCIeNOBaHNE 00Pa3lOB HEOPIraHUYECKUX BEIIEeCTB pas-
JIMYHBIX KJIACCOB; HaOIIOAEHNE N3MEHEHUSI OKPACKH HHANKATOPOB
B pacTBOpax KUCJIOT U LIEI0YCH; H3yUeHHE B3aUMOAEHCTBUSI OKCH-
na meau(Il) ¢ pacTBOpoM cepHON KUCHOTHI, KHCJIOT C METalJIlaMH,
peakuuil HeWTpaau3aluu; MOJYyYEHHUE HEPACTBOPHUMBIX OCHOBAHMIA,
BBITECHEHHE OJHOTO MEeTaljIa IPYTUM U3 pacTBOpa COJIN; PEILICHUE
SKCIIEpUMEHTAIBHBIX 33j7lad Mo TeMe «Baxneimme kiraccel Heopra-
HUYECKHUX COCTUHEHUI .

Mep1oanyecKui 3aKoH U NMepuoanyeckas cuctema
XMMHYecKux anemenToB A. U. Mengeneesa. CTpoeHue aTOMOB.
XnMnyeckas cBsA3b. OKMCIUTENBbHO-BOCCTAHOBUTE/IbHBIE peaKkLmu

IlepBbIe TTOMBITKHA KiIaCCUPUKANTUU XUMHUYECKUX JIEMEHTOB . [1o-
HIATHE O TPYIMNax CXOJHBIX AJIEeMEHTOB (IIeJIOYHBIE U IISIIOYHO3e-
MeJbHBIE METaJUJIbI, TAJIOTeHbI, MHEPTHBIE Ta3bl) . DJIIEMEHThI, KOTO-
prie 06pa3yroT am(pOTEepHBIE OKCUIBI U TUAPOKCHIHI .

Ilepuonnueckuit 3akoH . Ilepuoanueckass cucremMa XHUMHUYECKUX
sneMmeHToB [l . 1 . MenneneeBa . KoporkonepuoaHast 1 JJIUHHOIIEPU-
omHast opmbl Ileprogndecko CHCTEMBI XHMHUYECKHX DJIEMCHTOB
I . 1 . Mengeneesa . Ilepuonsl u rpynnsl . OU3MUECKU CMBICHT I10-
PAOKOBOTO HOMEpPa, HOMEPOB MEPHUOJIa U TPYHITHI JJICMCHTA .

Ctpoenne atroMoB . CocTaB aTOMHBIX snmep . M30Tomsl . DIEKTPOHHI .
CtpoeHre »JJIEKTPOHHBIX OOOJOYEK aToMOB IMepBbIX 20 XHMHYECKUX
anemeHTOB Ilepumoguueckoit cucrtemsl [ . I . MenneneeBa . Xapakre-
pHUCTHKA XMMHUYECKOTO 3JIEMEHTAa MO ero IoJokeHnio B Ilepmonmde-
ckoii cucreme 1. 1. Menneneena .

3aKOHOMEPHOCTH U3MEHEHUs pajinyca aTOMOB XMMHYECKHUX 3Jie-
MEHTOB, METAJUIMUYECKUX U HEMETAJIMYECKUX CBOMCTB MO rpynnam
u nepuogam . 3Hadyenue Ilepuoaudeckoro 3akoHa u I[lepunognueckoit
CHUCTEMBbl XUMHUYECKHUX DJIEMEHTOB IS Pa3BUTHSI HAYKH U NPAKTU-
ku. J[. 1. MenneneeB — y4€HBIN U rpakJaHUH .

Xumuueckass cBsa3b . KoBajeHTHass (TIOJisipHAasT M HENOJISIPHAs)
CBSI3b . OJEKTPOOTPHULIATEILHOCTh XUMHUYECKUX DJIEeMEHTOB . HoHHas
CBSI3b .
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Crenenb okuciieHust . OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE  PEaK-
muu . [Iporiecchl okucieHUsT U BOccTaHOBIEHHS . OKHCIUTEIN W BOC-
CTAHOBUTEIIH .

XuMHudecKuii YKCOePUMEHT: U3ydeHHUEe 00pa3oB BEIISCTB METal-
JIOB U1 HEMETAJIOB;, B3aMMOJCHCTBHUE TUAPOKCHIA ITHHKA C PaCTBO-
paMu KUCIOT M IEJIOUel; MPOBEJICHUE ONBITOB, WIIJTIOCTPUPYIOIINX
OpUMEPHl OKHUCIHUTEIHFHO-BOCCTAHOBUTENBHBIX peaKnuil (ropeHwue,
peaxIuu pas3iIoKEHHUs, COCTUHCHUS) .

MexnpeameTHbie cesa3m

Peanuzanusi MeXIPEAMETHBIX CBSI3ed IIPU HU3YUYCHHUU XHUMHU
B 8 KJTacce OCYIIECTBIISICTCS Yepe3 UCHOIb30BaHUE KaK OOIINX ecTe-
CTBEHHO-HAYYHBIX IMOHSTHHI, TAK U HOHSITHU, SBISTFOIIUXCS CHUCTEM-
HBIMU JUJISI OTJICIbHBIX MPEJIMETOB €CTECTBEHHO-HAYYHOTO 1IHKJIA .

OO1111e eCTeCTBEHHO-HAYYHBIC MOHSITHSI: HAy4YHBIA (aKT, THIIOTe-
3a, TEOpHs, 3aKOH, aHAIIM3, CHUHTE3, KiIacCU(UKAIUS, NEePUOIUY-
HOCTb, HaOJIIOZICHUE, SKCIIEPUMEHT, MOJCIHUPOBaHHUE, H3MEpPCHHUE,
MOJEIb, SIBJICHHUE .

dusuka: MaTepus, aTOM, IJIEKTPOH, MIPOTOH, HEUTPOH, UOH, HY-
KJINJ, U30TOIbI, PAINOAKTUBHOCTh, MOJICKYJIa, YJIEKTPUICCKHUI 3a-
psia, BEIEeCTBO, TENO, 00BEM, arperaTHOE COCTOSIHHE BEIeCTBa, a3,
(pu3myueckre BEIIMYUHBI, SAUHULIBI H3MEPCHHUS, KOCMOC, MJIaHETHI,
3BE3 161, COJTHIIE .

Buosnorusi: dorocunHTe3, ApixaHue, ouocdepa .

I'eorpadwusi: armocdepa, runpochepa, MHHEpaJIbl, TOPHBIE TOPO-
JIbI, IOJIE3HBIE HCKOMIAeMbIE, TOIIJIMBO, BOJIHBIE PECYPCHI .

9 KJIACC

BelyecTBo M XMMHYECKasa peakuma

Ilepuonnueckuii 3akoH . Ilepuomuueckas cucremMa XMMHUYECKHX
aneMmeHTOB [[ . 1 . MenneneeBa . CTpoeHre aTOMOB . 3aKOHOMEPHOCTH B
W3MEHEHUM CBOWCTB XMMHUYECKUX 3JIEMEHTOB MHEPBBIX TPEX NEPHUO-
OOB, KaJusl, KaJIbIIUsI U UX COCIMHEHHI B COOTBETCTBUM C ITOJOKEHHU-
eM 3j1eMeHTOB B [lepuoanyeckoi cucTteMe U CTPOSHUEM X aTOMOB .

CrpoeHue BelecTBa: BUAbI XUMHUYECKON CBsI3U . THUNBI KpUCTaJI-
JIMYECKUX PEHIETOK, 3aBUCUMOCTh CBOMCTB BEIIEeCTBAa OT TUIA KPHU-
CTAJUJTMYECKON pelIETKH U BUJIa XUMHUUYECKOMN CBSI3H .

Knaccudpukanuss m HOMCEHKIIATypa HEOPTAaHWYCCKHUX BEIICCTB
(MeXXITyHapogHas W TpPUBHAJIbHAsl) . XHWMHYECKHE CBOWMCTBa Be-

12 MpumepHasa paboyas nporpamma



IIECTB, OTHOCSIIUXCS K Pa3JIU4YHBIM KJaccaM HEOPraHHUYEeCKHX CO-
€IUHEeHUU, TeHEeTUYeCKasl CBsI3b HEOPTaHUYECKHUX BEIIECTB .

Knaccudukanuss XUMHYESCKUX PEAKIIHNA IO Pa3IMIHBIM TPU3HA-
KaM (110 YMCJIY U COCTaBy YYaCTBYIOIIHUX B PCAKIIMU BEIIECTB, 110 Te-
mioBoMy 3¢p@PeKTy, IO U3MEHEHHUIO CTENCHEH OKHCICHUS XUMHYEC-
CKHMX DJIEMEHTOB, IO OOpaTHUMOCTH, II0 Yy4YacCTHIO KaTaiu3aropa) .
DK30- ¥ HAOTESPMHUYECKHE PEaKIINH, TEPMOXUMHYECKHE YpaBHE-
HUS .

ITonsTHE O CKOpOCTH XUMHUYECKOH peaknuu. [loHsaTHE 00 0OpaTH-
MBIX ¥ HEOOPATHUMBIX XUMHYECKHX PEaknusx . [IoHsITHEe 0 TOMOTeH-
HBIX U TETEPOTCHHBIX peakuusix . [lonamue o Xumu4ecKkom pasHo-
eecuu. Daxkmopwl, enuAOWUe HA CKOPOCMb XUMUYECKOU peakyuu U
NOJI0HCEHUE XUMUUECKO20 PABHOBECUSL.

OKUCIUTEIFHO-BOCCTAHOBUTEIIBHEIC PEAKIINK, DJICKTPOHHBIA Oa-
JJaHC OKHCJIHUTEIbHO-BOCCTAHOBUTENFHOW peakiuu . CocraBieHne
YpaBHEHUI OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKUUNA C HCHOJb-
30BaHUEM METO/a JJIEKTPOHHOTO OaJiaHca .

Teopus SIEKTPONUTHICCKON ITHCCOIMMAIINN . ODJEKTPOJUTHI U He-
aJIeKTposuThl . KaTuoHpl, aHWOHBI . MexaHu3M JIUCCOIMAllUd  Be-
LIECTB C Pa3JIMYHBIMH BUAAMU XUMHYECKOU CBsi3u . CTeneHb AUCCO-
nuaruy . CHIbHBIC U ClTa0ble DJISKTPOJIUTHI .

Peaknium moHHOTO OOMEHa . Y CIIOBUS NPOTCKAHUS PEaKIIMil MOH-
HOro oOMeHa, IMOJIHBIC U COKpalIEHHBIC MOHHBIC YPaBHCHHUS peak-
nuit . CBOMCTBa KUCIIOT, OCHOBAHUN U COJICH B CBETE IIPEICTABICHUN
00 BJIEKTPOJIIMTHYECKON aucconuanuu . KauecTBeHHBIE peakluuu Ha
HUOHEI . [Touamue o cuoponuse conetl .

XUMHUYECKUN DKCHEPUMEHT: O3HAKOMIICHHE C MOJEJISIMH KpHU-
CTAJUTMYECKUX PEMIETOK HEOPTaHHYECKUX BEIISCTB — METAJUIOB U
HeMeTalloB (rpadgura m anmMasa), CIOKHBIX BEIISCTB (XJopHuaa Ha-
TpHsI); UCCIIEJOBAaHNE 3aBUCUMOCTH CKOPOCTH XHUMHYECKOH peakmuu
OT BO3JICHCTBHS PA3IUYHBIX (PAKTOPOB; UCCICAOBAHUEC IIICKTPOIIPO-
BOJTHOCTH PacTBOPOB BEIIIECTB, MPOIlecca JUCCOMAIINH KUCIOT, IIIe-
Jlouer U coJie (BO3MOXKHO UCHOJb30BaHHE BUJICOMATESPHUAIIOB); ITPO-
BECHHE OIIBITOB, MJUIIOCTPUPYIOMINX MPU3HAKK IIPOTEKAHUS peak-
nuii moHHOTO oOOMeHa (oOpa3oBaHHWE OcCaaKa, BBIJICIICHHUE Trasa,
obOpa3oBaHME BOJIbI); ONBITOB, HJUTIOCTPUPYIOIIHNX ITPUMEPHI OKHUCITH-
TEIILHO-BOCCTAHOBHUTEIBHBIX peakiuii (TOpeHUe, PEeakiuu pas3iio-
JKEHUS, COCIUHEHMS); paclOo3HaBaHHME HEOPraHWYECKHUX BEIIECTB C
MOMOIIBI0 KAaYeCTBCHHBIX PEaKIU Ha HOHBI; PEHICHHE SKCHCpPU-
MEHTaIbHBIX 3a/1a4 .
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HeMeTansibl 1 UX COeAMHEHNA

OO0mrast xapakTeprucThka rajoreHoB . OcoOEHHOCTH CTPOSHUSI aTo-
MOB, XapakKTepHble CTeleHH OKHcieHHs . CTtpoeHue U (QuU3NUECKHe
CBOMCTBA MPOCTBIX BEIIECTB — TaJIOr€HOB . XHMMUYECKUE CBOMCTBA
Ha TpUMEpe XJopa (B3aMMOIEICTBHE C METaJUIaMH, HEMETaJUIaMHU,
menogamMu) . Xyiopopomopon . CoJsHas KHCIIOTa, XUMHYECKHE CBOW-
CTBa, MOJydYeHUE, IPUMEHeHNe . JlelicTBHEe XJlopa M XJIOPOBOJOPOAA
Ha OpraHW3M 4YeJioBeKa . BakHeWmmwe XJIOpHUIOBI M HMX HaXOXKJICHUE
B IIPUPOJE .

Obmas xapakrepucTuka 31eMeHTOB VIA-rpymmer . OcoOeHHOCTH
CTPOEHHS aTOMOB, XapaKTEpPHbIEC CTCIICHN OKUCIICHHS .

CtpoeHne u (¢HU3UUECKHE CBOWCTBA MPOCTHIX BEMIECTB — KHCIIO-
poaa u cepsl . AIIIOTpONHBIE MOAUGHUKAIINN KHACIIOPOAa U cephl . XH-
MHYECKHE CBOMCTBa ceprl . CepoBOIOpOA, CTPOCHHUE, (pu3MUecKue u
XUMHYECKHNe CBOWCTBA . OKCHIBI CEpbl KaK MPEICTABUTEIN KHCIOT-
HbIX OKcumoB . CepHas KHCIIOTa, (PU3HMUECKHE U XUMHYECKHE CBOM-
cTBa (0O0mIMEe KaK TMPEACTaBUTENsl Kjacca KHCIOT W crenudpude-
ckne) . XMMHYECKHE pPEeakKIUH, JIeKAIlue B OCHOBE ITPOMBIIIJICHHOTO
crioco0a ToydeHust cepHOW KHCHOTHl . [Ipumenenune . Conu cepHOU
KHCJIOTBI, Ka4eCTBEHHasl peakius Ha cyiabdar-uoH . Haxoxxnenue
ceprl U €€ COeqUHEHUIN B Ipupoae . XUMHUYECKOE 3arps3HEHUE OKpPY-
JKaroIe cpenpl COSOUHEHHMSIMH cepbl (KUCIOTHBIE HOXIW, 3arpss-
HEHHUE BO3/lyXa M BOJOEMOB), CIIOCOOBI €r0 MPEeIOTBPALCHHUS .

OOmiast xapakTepHcTHKa 3JIeMeHTOB VA-rpynmbel . OcoGeHHOCTH
CTPOEHHS aTOMOB, XapaKTEpPHbIEC CTEIICHN OKUCIICHHS .

A3oT, pacmpocTpaHEHHE B MpHUpOIE, (PU3NUECKHE M XHMHYECKHE
cBoiictBa . KpyroBopor asora B mpupone . AMMHAK, €ro (U3NIecKre
U XMMHUYECKHE CBOICTBA, MONydeHHEe U mpuMmeHeHne . Conm  amMo-
HMsI, NX (PU3NYECKHE M XMMHYECKHE CBOICTBa, mpuMeHeHune . Kade-
CTBEHHAsl peakIus Ha MOHBI aMMOHHS . A30THasl KHCJIOTa, €€ TOIy-
qeHrne, (QuU3NIecKue M XUMHYECKHE CBOMCTBa (00IIMe Kak HpescTa-
BUTEJSI KJlacca KHUCJIOT W chnenuduueckue) . HMcmonb3oBaHue
HUTPATOB M COJe aMMOHHS B KadyeCTBE MHHEPaJIbHBIX YIOOpEHUI
XUMHUYECKOE 3arpsi3HEHUE OKpYy’>Karolled cpeapl  COEeAUHEHUSIMU
a3oTta (KHUCJIOTHBIE IOXKIHW, 3arpsA3HEHHE BO3AyXa, MOYBBI M  BOJOE-
MOB) .

®docdop, ammorponHble Momubuxkanuu (ocdopa, duznueckue wu
xumudeckue cpoiictBa . Okcun dochopa(V) u docdopHas kuciora,
(puzmyeckne M XUMHUYECKHE CBOMCTBA, INoJjiydeHue . lcrosb3oBaHue
(ocdaToB B kauecTBe MUHEPATBHBIX YIOOPCHUH .

OOmast xapaktepucThka 3iaeMeHTOB I[VA-rpymmer . OcoGeHHOCTH
CTPOEHHMS aTOMOB, XapaKTEpPHbIEC CTCIICHN OKHCIICHHS .
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Vrieposa, alIOTpONHBIE MOAW(UKALNK, PACTIPOCTpPaHEHHE B IPH-
pozne, ¢pu3mUecKne W XUMHYECKHEe CBOWcTBa . Axcopomms . Kpyroso-
pot yriepona B npupone . OKcHuIbl yriepona, ux (pusndeckue U Xu-
MHUYCCKHEC CBOﬁCTBa, ﬂeﬁCTBHe Ha JKUBBIC OpraHu3Msbl, ITOJTYUYCHUC
U TIpUMEHEHUE . DKOJOTHYECKHEe TNPOOJIEMBbI, CBSA3aHHBIE C OKCHIOM
yraepona(IV); rumoreza rio0adbHOrO NOTEIUICHHUS KIMMAaTta; Iap-
HHUKOBBIA 3¢ ¢dekT . YroapHas KHUCIOTa U e€ CONH, X (PU3NIECKHE U
XHUMHUYCCKHUC CBOﬁCTBa, IOJIYYCHHUEC W TMPUMCECHCHUC . KauecTtBennast
peakuusi Ha KapOoOHaT-HOHBI . lcrojp3oBaHHEe KapOOHATOB B OBITY,
MEIUIIMHE, TPOMBIIUIICHHOCTH U CEIbCKOM XO3SIHCTBE .

IlepBoHaganbHbIE MOHATHSI 00 OpPTraHMYECKMX BEHIECTBaxX Kak
O COEIMHEHMAX yriepona (MeTaH, 3TaH, 3THUJICH, alleTUJICH, 3TaHOII,
TIIMOEPHH, YKCyCHas KUCIOTa) . Mx cocmaeé u xumuueckoe cmpoe-
Hue. TloHsiTHE O OUOJOTMYECKH BAXKHBIX BEIIECTBaX: >KHUpax, OeJi-
Kax, yriieBoJax — M UX POJH B >KHM3HM 4YeJoBeKa . MamepuanvHoe
€0UHCMBO OP2AHUUECKUX U HEOP2AHUUECKUX COeOUHEeHUU.

Kpewmuuii, ero pusnueckue n XMMHUYECKHE CBOICTBa, IIOJydYeHHE
u npumeHnenue . CoequHeHHUsI KpeMHUs1 B npupoje . O0mue npen-
craBieHust 00 okcuae kpeMHusi(1V) u kpemuueBoi kuciore . Cuinu-
KaThbl, X HCIIOJb30BaHHE B OBITY, MEIWIIMHE, ITPOMBIIIICHHOCTH
Baoicnetimuue cmpoumenvnvie mamepuanvl: Kepamukd, Cmexio, ye-
MmeHm, 6emoH, dcenezobemon. [lpobremvr 6€30NACHO20 UCNONB308A-
HUSL CIPOUMENTbHBIX MAMEPUATOE 8 NOBCEOHEBHOU IHCUHU.

XHUMHYECKHUM DKCIIEPUMEHT: H3y4YeHHE OOpa3loB HeopraHuve-
CKMX BEIIECTB, CBOWCTB COJISTHOM KHCIOTHI; IIPOBEIACHUE Kade-
CTBEHHBIX PEAKINHN Ha XJIOPUJ-UOHBI U HAOIIOAEHNUE MPU3HAKOB UX
MIPOTEKAHMs; ONBITHI, OTpPaAKAroIIHe (U3NIECKHE U XUMHUYECKHUE
CBOMCTBA TAJIOTEHOB U WX COCAWHEHUN (BO3MOKHO HCHOJIb30BaHHUE
BHJICOMaTEpHajIoOB); O3HAKOMJICHME C OOpas3laMH XJIOPHUAOB (rajio-
TeHHUJIOB); O3HAKOMJICHHME C OOpa3lamMH cepbl M €€ COCIMHEHHUSIMH
(BO3MO>XHO HCIIOJIB30BaHHUE BHJICOMATECPHAIIOB); HAOJIIOACHHUE IIPO-
necca OOyTrJIMBaHHs caxapa IOJ JeHCTBHEM KOHIICHTPHPOBAHHOM
CEepHOI KHCIOTHI; M3YyUYECHHE XHUMHYECKHX CBOWMCTB pa30aBJICHHOU
CEepHOI KHCJIOTHI, NMPOBEJIEHUE KAaYECTBEHHOW pEakIUuu Ha Cylb-
¢ar-mon u HaOMIOACHME NpHU3HAKA €€ MPOTEKaHUs; O3HAKOMIICHHE
¢ ¢u3HYecCKUMH CBOWCTBaMH a3oTa, pochopa M HX COCTUHEHHUN
(BO3MOYXHO HCIOJIb30BAaHHE BHUIACOMATCPHAIIOB), OOpasmaMu a3oT-
HBIX U (ochOpHBIX yHOOpEHUIi; mojlydeHue, coOupanue, pacrno3Ha-
BaHME W HM3y4YE€HHE CBOWCTB aMMMaKa; IPOBEJACHHE KadeCTBEHHBIX
peakmuii Ha MOH aMMOHUS B ¢docdar-uoH U H3yUYEeHHE MPHU3HAKOB
UX IPOTEKAaHUs, B3aUMOJAEHCTBUE KOHIEHTPUPOBAHHON a30THOU
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KHCJIOTHI C MebI0 (BO3MOXXHO HCIOJIb30BAaHME BHIACOMATEPHUAIIOB);
U3ydEeHHE MOJEJIEH KPUCTATUNIMYECKUX PEemETOK ajamasa, rpadura,
(ynaepena; o3HaKOMJIEHHE C MPOLIECCOM aICOPOINN PaCTBOPEH-
HBIX BEIIECTB aKTUBHPOBAHHBIM YIJTIEM M yCTPONCTBOM IIPOTHBOTA-
3a; MOJIydeHNEe, COOMpaHNue, paclio3HaBaHNE M HU3YyUE€HHE CBOMCTB
YTJIGKHCIIOTO ras3a; MPOBEICHUE KAadeCTBEHHBIX pEaKIMi Ha KapOo-
HaT- ¥ CWJINKAT-UOHBI U U3y4YCHHE IIPU3HAKOB UX IPOTESKAaHU; 03-
HAKOMJICHHE C MPOAYKIMEH CHIIMKATHON IPOMBIIUICHHOCTH; pEllle-
HHE DKCIIEPUMEHTAIBHBIX 3a7ad Mo TeMe «BakHeililmme HeMeTasbl
U UX COCTUHCHUSD .

MeTannbl U UX CoeUHEHUA

OOmas xapakTepUCTHKa XUMHYECKUX DJIEMEHTOB — METaJUIOB
Ha OCHOBAaHUM UX IOJIOKEHUs B lleproamyeckoil cucteme XxuMude-
ckux aseMmeHToB /I . I . MenneneeBa u crpoeHust aromos . CTpoeHue
METaJLUIOB . Mertannudeckass CBsI3b M MeETaJUIMYecKasi KPUCTaJIIU-
qgecKkas pemérka . DJIEKTPOXUMUYECKUN Psi HANPsDKSHUW MeTall-
JI0B . PU3NYECKHUE U XUMHUYECKHE CBOMCTBa MeTayuioB . O0mue crio-
coOBI Mony4deHus: MeTauioB . [IoHsiTHE O KOPPO3WU METaJIOB, OC-
HOBHBIE CIIOCOOBI 3allIUThl UX OT Koppo3uu . Crasel (CTajb, 4YyTyH,
JIOPATIOMHHUM, OpOH3a) M UX NMPUMEHEHHE B OBITY U IPOMBIIICH-
HOCTH .

lenounsie Meranibl: nojokeHue B Ilepumoanueckol cucreme Xu-
Muueckux anemeHToB [[ . I . MeHneneeBa; cTpoeHHEe UX aTOMOB; Ha-
XOXJeHHe B mpupone . Pusndeckne M XUMHYECKHE CBOHCTBa (Ha
npyuMepe Hatpust U Kaimusi) . OKCHABl M THUAPOKCUABI HATpUsl M Ka-
nus . [lpuMeHeHne MEen0YHbIX METalI0B U UX COEAUHEHHUM .

IIlenoyHo3eMenbHbIE METAJUIBI MarHUd W KaJlbLIMH: I1OJIO0XKEHHUE
B Ilepuoanueckoit cucreMe xummuueckux aynemeHtoB [l . I . Menne-
JIeeBa; CTPOEHHE UX AaTOMOB; HaxXOXIE€HHE B mpupone . dusndeckue
MU XUMHYECKHE CBOMCTBA MarHus M Kalbliusa . BakHelinme coenuHe-
HHUST KaIbIHs (OKCHI, THAPOKCHI, cONr) . JKECTKOCTH BOIBI M CHOCO-
OFbI € yCcTpaHeHUS .

Amomunuil: monoxenue B Ilepmoguueckoif cucreMe XHUMHYe-
ckux aneMmenToB [ . 11 . MeHaeneeBa; cTpoeHHEe aToMa; HaXOXKJIEHHUE
B npuponae . Puzmyeckne U XUMHUYECKHE CBOMNCTBA aJIOMHUHUSA . AM-
(orepHbie cBOMCTBa OKCHAA U THAPOKCUA AITFOMUHUS .

Keneszo: mnonoxenue B Ilepuoanueckod cucreMe XUMHYECKUX
anementoB Ml . M . MenneneeBa; CTpoeHUE aTOMa; HaXOXICHUE B
npupoae . PusHUEeCKHe UM XUMUUYECKHE CBoOicTBa skene3a . Oxcupsl,
runpokcuasl u comm skene3a(ll) m xenesza(lll), mx cocras, cBoOlicTBa
U NOJIyYEHUE .
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XuMHU9IecKruil PKCIISPUMEHT: O3HAKOMJICHHE C OOpas3llaMHd MeTall-
JIOB Y CIUIABOB, UX (PU3NYECCKUMH CBOMCTBAMU; N3yUYCHHE PE3yJIbTa-
TOB KOPPO3UU METAJLUIOB (BO3MOYKHO HCIIOJIB30BaHUE BHUICOMATCPU-
aJIoB), OCOOCHHOCTEHW B3aMMOACUCTBHUS OKCHUAA KaIbIIUs U HATPUSI
¢ BOJIOM (BO3MOKHO HCHOJIL30BAaHUE BHUIACOMATSPHAIIOB); HMCCICIO-
BaHHUE CBOWCTB JKECTKOU BOMEBI; TIpoIlecca TOPEHUS KeJie3a B KUCIIO-
pozae (BO3MOKHO HCIIOJIb30BaHHE BUIACOMATEPHAJIOB); MIPU3HAKOB
OPOTCKAHUS KAaYECTBCHHBIX PCaKIIUN Ha MOHBI (MarHus, KajabIHsl,
ammroMuHMA, TUHKa, xene3a(Il) u xeneza(Ill), meau(Il)); rabarone-
HHUC U OIIMCAHUC HpOLIeCCOB OKpaLLII/IBaHI/Iﬂ IJJaMCeHHU MOHAMHM Ha-
TPUSL, KaJIUsI U KAJTBIIHS (BO3MOXXHO HUCIIOJIb30BaHUE BUJICOMATEPHU-
aJIOB); UCcCeqOBaHuEe aM(POTESPHBIX CBOMCTB I'HAPOKCH 1A aTFOMHHUS
U TUOPOKCHUIA TUHKA; PEHICHUE DKCIICPUMEHTAIBHBIX 3aJ1a4 I10 Te-
Me «Baxkaenne MeTamIbl 1 UX COCOUHCHISD .

XuMMSA 1 OKpyKatoLas cpesa

HoBsie MaTepuansl U TexHOJIOTHH . BentecTBa u MaTepuaisl B MO-
BCEIHEBHOM KHW3HU 4Y€JIOBEKa . XMMMUS U 310pOBbe . be3onacHoe uc-
MMOJIb30BaHHE BEIIECTB U XMMHUYECKHUX peakiuii B ObITy . [lepBas 1mo-
MOIIb IIPU XUMHUYECKUX O0XKOTax M OTpaBJIeHUSIX . OCHOBBI 3KOJIOTH-
YECKOM TI'paMOTHOCTH . XHMMHUYECKOE 3arpsi3HEHHUE OKpYy Karoluenl
cpensbl (IpeaenbHas JoycTuMasi KoHueHtpanust BemectB — I1J1K) .
Ponp xumnm B perieHn# 3KOJIOTHYECKUX TPOOIIEM .

ITpuponHble HICTOYHUKH YTJIE€BOAOPOJAOB (YyTrojb, HIPUPOIHBIN Tas3,
He(]Th), TPOAYKTHI UX NepepabOTKH, UX POJIb B OBITY W IIPOMBIII-
JIEGHHOCTH .

XUMUYECKUH OKCIIEPUMEHT: H3y4YeHHE OOpasioB MaTepHUajIoB
(cTexIro, CILTaBBI METAJIOB, ITOJUMEPHBIE MAaTEPHAIIBI) .

MexnpesmeTHble CBA3M

Peann:;am/m MEXKIPCAMECTHBIX CBsI3eH nopu MU3Yy4YCHHUU XHUMHUHU B
9 Kiracce OCYIISCTBISISTCS Yepe3 MCHOJIb30BaHHE KaK OOLIMX ecTe-
CTBEHHO-HAyYHBIX IOHSTHI, TaK U NOHSITHUH, SIBIISIONINXCS CHCTEM-
HBIMH JUISI OTJIEIBHBIX IIPEJIMETOB €CTECTBEHHO-HAYYHOTO IIMKJIA .
OOme ecTecTBEeHHO-HAYyYHBIE TTOHITHS: HAyYHBIH (pakT, TUITOTE-
3a, 3aKOH, TEOPHsI, aHAJIN3, CUHTE3, KJIacCHU (UK, NePHUOTHY-
HOCTB, HAaOIIOACHUE, DKCIICPUMEHT, MOJACIUPOBaHNE, H3MEpPECHUE,
MOJeIb, SIBIICHUE, TapHUKOBBIH 3(h(EeKT, TEXHOJIOrus, MaTepHalbl .
dusnka: maTepusi, aToM, 3JEKTPOH, IIPOTOH, HEHTPOH, NOH, HY-
KJINJ, U30TOIBI, PaIMOAKTHBHOCTH, MOJIEKYJa, DJIEKTPUUECKUN 3a-
psiZl, TPOBOJHUKH, MOJYHIPOBOIHUKH, JUIJIEKTPUKH, (POTOIIIEMEHT,
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BEIMICCTBO, TEIO, 00BEM, arperaTHOe COCTOSIHUE BEMIeCTBa, T'a3, pac-
TBOP, PACTBOPHUMOCTh, KPUCTAJLUIMYECKAs] PEHIETKa, CIUIaBbl, (U3U-
YECKHUE BEIIWYHUHbBI, SAUHUIBI U3MEPCHUS, KOCMHUYECKOE MPOCTpaH-
CTBO, TUIAHETHI, 3BE31bI, COITHIIE .

Buonorus: ¢orocuHTE3, nBIXaHWe, Omocdepa, 3KOcHCTEMa, MH-
HepaanLIe y}106peH1/m, MI/IKpOE)J'[eMeHTBI, MaKpOBHeMeHTBI, ImmTra-
TCJIBbHBIC BCIIICCTBA .

I'eorpadwusi: armocdepa, ruapocdepa, MHUHEpPaAJIbl, TOPHbIE TOPO-
AbI, ITIOJIC3HBIC MCKOITIACMBbIC, TOIIJIMBO, BOJHBIC peCprBI .
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TINAHWPYEMBLE PE3YJIbTATHL OCBOEHHMS
YYEBHOrO TIPEOMETA «XUMWS» HA YPOBHE
OCHOBHOTO OBLLEFO OBPA30BAHWNA

I/IByT-ICHI/IC XUMHU B OCHOBHOM MIKOJIC HaIrrpaBJICHO Ha JOCTHUXKEC-
HUC O6y‘-Ia}OI]_II/IMI/IC}I JIMIHOCTHBIX, METAIIPEAMETHBIX WU TIPEAMET-
HBIX pE3YyJIbTaTOB OCBOCHUSA y‘I66HOI‘O npeamMmeTa.

NuuHoCTHLIE pesynbTaThr

JIngyHOCTHBIE pe3ydabTaThl OCBOSHUS IIPOTPaMMBI OCHOBHOTO 00-
mero oOpa3oBaHUsI JOCTUTAIOTCA B XOJE€ OOYYCHUS XUMHHU B €IHUH-
CTBE y4eOHOU M BOCHIHUTATENbHOH HesTerbHOCTH OpraHu3anuy B CO-
OTBETCTBHU C TPATUIIMOHHBIMHU POCCHHCKHMH COIHOKYJIBTYPHBIMH
U QyXOBHO-HPABCTBCHHBIMHU IICHHOCTSIMU, MMPUHSITHIMU B OOIECTBE
npaBUjaMyd U HOpMaMH MOBEJICHUS U CIIOCOOCTBYIOT mpolleccam ca-
MOMO3HAHUS, CAMOPA3BUTHS U COIHAITN3AIIHH O0YJarOIIUXCS .

JInyHOCTHBIC PE3yJIbTAThl OTPaKaOT CHOPMHPOBAHHOCTH, B TOM
YHCJIC B YaCTH.

MaTpuoTMYeCcKoro BocnMUTaHMA

1) UEHHOCTHOTO OTHOIICHUS K OTCYECCTBEHHOMY KYJIbTYPHOMY,
HCTOPUYECKOMY U HAYYHOMY HACJIEJUIO, MOHUMaHUs 3HAYEHUS XU-
MHYECKOH HAayKH B JKU3HHU COBPEMEHHOIro OOIeCcTBa, CLIOCOOHOCTH
BJIAZCTh JIOCTOBEPHOUW MH(pOPMAIIUCH O MEePEHOBBIX NOCTHKCHUSIX U
OTKPBITHUAX MHpOBOﬁ H OTE€YECTBEHHOMN XUMHUH, 3aUHTCPCCOBAHHO-
CTH B HAYYHBIX 3HAHUIX 00 yCTpPOICTBE MHpa U OOIIECTBa;

rpa)'KAaHCKOFO BOCMNUTaHUA

2) mpeacTaBiCHHUST O COIHAIIBHBIX HOPMAaX M MPAaBHIIaAX MEKIIHY-
HOCTHBIX OTHOIIEHHM B KOJUJIGKTHBE, KOMMYHHKAaTHBHON KOMIIe-
TEHTHOCTH B OOIIIECTBEHHO IMOJIE3HON, yueOHO-MCCIEeI0BATEIbCKOM,
TBOPYECKON M APYTHX BHUAAX ACATEILHOCTH; TOTOBHOCTH K pa3HO-
00pa3HOil COBMECTHOM AESITENBHOCTH IPH BBIIIOJIHEHUH Y4YEOHBIX,
MMO3HABATENIBHBIX 3a71a4, BBINOJHEHUN XHUMHYECKUX DSKCIICPUMEH-
TOB, CO3JaHUM Yy4YE€OHBIX ITPOEKTOB, CTPEMJICHHS K B3aMMOIIOHHUMA-
HHUIO ¥ B3aMMOITIOMOIIIY B IIPOIIECCE 3TOH yUeOHOH IeATEIIFHOCTH; TO-
TOBHOCTH OLICHUBAaTh CBOE IMOBEJCHHUE U MNOCTYIIKM CBOHUX TOBapH-
el ¢ MHNO3ULUMH HPABCTBEHHBIX U IIPABOBBIX HOPM C YYETOM
OCO3HaHUS NOCJIEICTBUN OCTYIIKOB;

|.||eH HOCTKU HAay4YHOIro no3HaHKA

3) MHPOBO33pEHYECKUX IMPEACTABICHUN O BEIISCTBE H XHUMHYC-
CKOIl peaKLMH, COOTBETCTBYIOIINX COBPEMEHHOMY YPOBHIO Pa3BHU-
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THSI HAYKH U COCTAaBIISIIOIIUX OCHOBY JUISI HOHUMAaHUSI CyIIIHOCTH Ha-
YYHOM KapTHHBI MUPa; NIPEACTABICHUI 00 OCHOBHBIX 3aKOHOMEPHO-
CTSIX Pa3BUTHSA IIPUPOJBI, B3aUMOCBSI3SIX 4YeEJIOBEKa C HPHUPOIHOU
Cpenoii, 0 poJu XUMHUHU B IIO3HAHUM 3TUX 3aKOHOMEPHOCTEN;

4) mo3HaBaTEIbHBIX MOTHBOB, HAIIPABJICHHBIX HA IIOJIyYCHHE HO-
BBIX 3HAaHUM 1O XMMHH, HEOOXOIMMBIX JUIsI OOBSICHEHUsI HaOJropae-
MBIX IPOILIECCOB U SIBICHUU;

5) mo3HaBaTenbHOM, HHPOPMAIIMOHHON U YHUTATEIILCKOU KYJIBTY-
pPBl, B TOM YHCJI€ HAaBBIKOB CaMOCTOSITEJILHONW pabOThl C Y4EOHBIMU
TEKCTaMH, CIIPAaBOYHOMN JIMTEPaTypoOM, NJOCTYIIHBIMU TEXHUYECKUMMU
cpeactBaMu HHGOPMAITHOHHBIX TEXHOJIOTHI;

6) mHTEepeca K OOYYEHHUIO W TTO3HAHMIO, JTFOOO3HATEIFHOCTH, TO-
TOBHOCTH U CITOCOOHOCTH K caMm000pa30BaHUIO, IIPOSKTHON M HCCIIe-
JIOBaTENILCKOM NEATEIIbHOCTH, K OCO3HAHHOMY BBIOOPY HalpaBJICH-
HOCTH M YPOBHSI OOy4YEHHUS B NaJIbHEHIIIEM;

(dopMMpOBaHMSA KYNbTYpbl 3Z0POBbS

7) Oco3HaHHsS IIEHHOCTH >XU3HH, OTBETCTBEHHOTO OTHOIICHHS K
CBOEMY 370POBBIO, YCTAHOBKH Ha 3JOPOBBIM 0Opa3 >KM3HHU, OCO3Ha-
HUSI TIOCIEJICTBUII W HENPUATHS BPEIHBIX NPHUBBIYEK (ymoTpeolie-
HUSI QJIKOTOJIsI, HAPKOTHUKOB, KypeHUs), HEOOXOAUMOCTH coOitone-
HUSI TIpaBUJI 0€30MaCHOCTH MPU OOpaIeHUH C XUMUYESCKUMH Bellle-
CTBaMH B OBITY M peaJIbHOM )KU3HU,

TpynoBoro BOCNUTaHUA

8) mHTepeca K MPaKTUIECKOMY H3YUCHHIO podeccHii U Tpyaa pas-
JIMYHOTO POJIa, YBaXKEHHUE K TPYAYy U pe3yJIbTaTaM TPYIOBOM AESITENb-
HOCTH, B TOM YHCJIE HA OCHOBE IPUMEHEHHUS ITPEAMETHBIX 3HAaHUN 110
XHUMHH, OCO3HAHHOT'O BEIOOpa HHANBUAYAJIHON TPAaGKTOPHUH IIPOJIOII-
>KeHUsI 00pa30BaHMs € yUYETOM JIMYHOCTHBIX HHTEPECOB U CITOCOOHO-
CTH K XUMHH, OOIIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH; YCIIEIITHON
npodeccHoHaAIILHON AESITEIbHOCTH M PAa3BUTHSI HEOOXOIMMBIX yMe-
HHUH; TOTOBHOCTB aJlaliTUPOBATHCS B IPOPECCHOHAITBHON CpeIe;

JKOJIOrMYecKoro BoCnMTaHms

9) 2KOJOrMYEeCKH LIEJIeCO00pa3HOro OTHOLICHHS K IIPUPOIC KaK
HCTOYHHUKY KU3HHU Ha 3eMJI€, OCHOBE €€ CyIIeCTBOBAHUsI, IIOHNMa-
HUS IIEHHOCTH 3J0POBOT0O U Oe30macHOTro 00pas3a )KU3HH, OTBETCTBEH-
HOTO OTHOIIEHHS K COOCTBEHHOMY (PM3MYECKOMY M IICUXHYECKOMY
3JIOPOBBIO, OCO3HAHUS IEHHOCTH COOJIFOICHUS TIPaBMII OE30ITacHOTO
MMOBEJZICHUS TIPU padoTe ¢ BEIIECTBAMH, a TaK)KE€ B CHUTYallHsIX, yTpO-
KAOUIUX 3J0POBBIO U )KU3HU JTIOJIEH;
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10) crrocoGHOCTH TPUMEHSITh 3HAHUS, II0Iy9acMble IIPH U3YyUe-
HUHW XUMHWH, IJIs1 pEIISHUs 3aj1ad, CBSI3aHHBIX C OKpY>Karoieil npu-
POOHOMN Ccpenoil, MOBBIIICHUSI YPOBHS 3KOJIOTHYECKON KyJIbTYpHI,
OCO3HaHUSI IJIO0AJIBHOTO XapaKTepa dKOJIOTHYECKHUX IMPOOIeM H ITy-
TeM UX pelIeHUs] MOCPEICTBOM METOJ0B XUMHUU;

11) PKOJIOTrUYECKOTO MBILUICHHS, YMEHHS PYKOBOACTBOBAThHCS UM
B MO3HABATEIbHON, KOMMYHHUKAaTHUBHON U COLMAIIBHOI MPaKTHKE .

MetanpeameTHbie pesynbTaTh

B cocraBe MeranpeIMETHBIX Pe3yJIbTaTOB BBIJACISIOT 3HAYMMbIE
ans GOpPMHUPOBAHUS MHPOBO33PCHHs OOINICHAYYHBIC MOHATHS (3a-
KOH, T€OpHsl, MPUHIIUI, TUIIOTE3a, (PaKT, CUCTEMA, IIPOIIECC, IKCIIC-
PUMEHT U Ap .), KOTOPEIC HCHOJIB3YIOTCSI B €CTECTBECHHO-HAYYHBIX
y4eOHBIX MpeaMeTax U MO3BOJISIIOT Ha OCHOBE 3HAHUN U3 3THUX NpPEI-
MeTOB (hOPMHUPOBATH IIPESACTABIICHHE O IIEJIOCTHON HAy4YHOHW KapTH-
HE MHpa, 1 yHUBEpCaJbHBIE ydeOHbIe OeHCTBHs (MO3HABaTEIbHBIC,
KOMMYHHKATHUBHBIE, PEryJISITUBHBIE), KOTOpble obOecniednBaroT Gop-
MHUPOBAHUE TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAaHUPOBAHUIO U
OCYIIECTBJICHHUIO YICOHOU ASATEITHHOCTH .

MertanpeaMeTHbIC Pe3yJIbTaThl OCBOCHUSI 0Opa30BaTSILHONU IIPO-
rpaMMBbl 110 XUMHH OTPaXaroT OBJIaJICHUE YHHUBEpPCAIbHBIMU MO3HA-
BAaTE€IbHBIMU JICUCTBUSIMU, B TOM YHUCJIE:

ba3oBbIMM NOrMYECKUMHU ,D,GIZCTBMHMM

1) yMeHHEM WHCIOIL30BaTh MPUEMBI JIOTHYECKOTO  MBIIUICHUS
IIPpA OCBOCHMHU 3HAHWUM: PACKPBIBATH CMBICI XHUMHYECKUX IOHSITHMI
(BBIIENATE WX XapaKTEpHbIE NPHU3HAKH, YCTAaHABIWBATh B3aHWMO-
CBSI3b C JAPYTHMMH MOHATHSIMH), UCIIOJB30BAThH IOHSITHS TSI OOBsiC-
HEHHUs OTACIBHBIX (haKTOB W SIBJICHHMH; BBIOMpaTh OCHOBAaHUS U
KPHUTEPpUN IJIs1 KiIacCHU(PUKAIMN XHUMHUYECKUX BEIIECTB M XHUMHYE-
CKHUX peaKkUuH; yCTaHaBIMBaTh HOPUUYHUHHO-CIEICTBEHHBIEC CBSI3HU
MeXJy OOBEeKTaMH H3YyUYEHHS, CTPOUTH JIOTMYECKHE PaCCYKICHUS
(MHIYKTHUBHBIC, IEYKTUBHBIE, 10 aHAJIOTHH); JejIaTh BBIBOAKI U 3a-
KJTIOUCHUSI;

2) yMEHHEM NOPHUMEHSTh B NPOLIECCEe MO3HAHHUs MOHATHs (Npen-
METHBIE U MeTallpeJIMeTHBIE), CHMBOJINYECKHE (3HAKOBBIE) MOJIEIH,
HCIIOJIb3YEMbIE B XMMHH, MPEOOPa30BHIBATH IMPOKO IIPUMEHSEMBbIC
B XMMHH MOJICIbHBIE IPEACTABICHUS] — XUMHWYECKHH 3HaK (CHMBOJI
3JIeMEHTa), XUMHYecKas (opMyJia U ypaBHEHHE XUMHYECKOW peak-
WU — TIPU PEIICHUH Y4eOHO-ITO3HABATEIILHBIX 3aJa4; C y4YETOM
3TUX MOJEIBHBIX MPEACTABJICHUI BBISBIISITh U XapaKTepHU30BaTh Cy-
IIECTBEHHBIC MPU3HAKU H3y4aeMBIX OOBEKTOB — XHUMHYECKHUX Be-
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[IECTB U XMUMHYECKHUX PEAKINH; BBIABISITH OOIIME 3aKOHOMEPHO-
CTH, IPUYUHHO-CJIEICTBEHHBIE CBA3U U NPOTUBOPEYHUS B U3y4aeMbIX
npoueccax M SIBJICHUAX; IIpelularaTb KPUTEPUH sl BbIABICHUSA
9TUX 3aKOHOMEPHOCTEH M IMPOTHBOPEUYHM; CAMOCTOSTEILHO BHIOH-
paTth criocob penleHust ydeOHOH 3a/1aun (CpaBHUBATH HECKOJIBKO Ba-
pHaHTOB pelIeHus, BBIOMpaTh HanOoJiee MOAXOAANINN ¢ y9ETOM ca-
MOCTOSITEIIFHO BBIJICJICHHBIX KPUTEPHEB);

ba3zoBbIMK MUCCNea0BaTENBCKUMM AeﬁCTBMﬂMM

3) yMeHrneM HCIOIB30BaTh IMOCTABJICHHBIC BOIIPOCHI B Ka4eCTBE
HUHCTPYMCHTA IMO3HAHUA, a TAKKEC B Ka4YC€CTBC OCHOBbBI IJIs (bOpMI/I—
pOBaHMS THUIIOTE3bI MO IPOBEPKE IPABUIBHOCTH BBICKa3bIBAEMBIX
CY>KJIEHUH;

4) npuoGpeTeHne OIbITa 0 TIIAHUPOBAHHUIO, OPTaHU3aIlNH U TIPO-
BEJICHHUIO YUYCHHYECKUX DKCIIEPUMEHTOB: YMEHHE HaOJI0/IaTh 3a XO-
JIOM TIpOlIecca, CaMOCTOSITEIbHO IPOTHO3UPOBATh €ro pe3yJsbTar,
(popmynnpoBars 0000MIICHUS 1 BBIBOJBI IO pe3yJbTaTaM HNpOBEnEH-
HOTO ONBITa, UCCICAOBAHMS, COCTABIITH OTUET O MPOAEIAaHHOW pa-
oore;

Pa6oTol ¢ MHdopMaLmedt

5) yMeHHEeM BBIOUpATh, AHATH3UPOBATh U HHTEPIPETUPOBATH WH-
dopManuo pa3sIUYHBIX BUJOB U (OPM MPEACTABIICHUS, MOJIydac-
MYIO U3 Pa3HBIX UCTOYHHKOB (HAyYHO-TIONMYJISIpHAS JTATEpaTypa XH-
MHUYECKOTO COACp KaHUsI, CIIPaBOYHBIC mOcoOus, pecypchl HTEepHE-
Ta); KPUTUYECKH OIIEHHBATh MPOTHBOPEUYHBYIO M HEIOCTOBEPHYIO
nHOopMaInIo;

6) yMEeHHUEM MIPUMEHSITh Pa3JIHYHBIC METOIBI U 3aMPOCHI IIPH MO-
HUCKe U 0TOOpe MH(POPMAITHU U COOTBETCTBYIOIINX JTAaHHBIX, HEOOXO-
JOUMBIX IS BBITIOJTHEHHUs] YYeOHBIX M MO3HABATEIBHBIX 3a7[ad OIIpe-
Oen€HHOTO TUIIA; IIPHOOpPETEHNE OIThITa B 00JIACTH UCIIOIB30BaAHUS
HUH(POPMAILIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHUH, OBJIaJICHUE
KYJIBTYPOI aKTUBHOI'O UCITOJIB30BAHUS PA3IITUYHBIX TOUCKOBBIX CH-
CTEeM; CaMOCTOSITEIBHO BBIOMPATh ONTHMAIIBHYIO (OPMY IMPEACTaB-
neHus WHOpMAaUuU U WILIIOCTPUPOBATH PElIaeMble 3adadu He-
CJIOKHBIMH CXEMaMH, uarpaMmmamu, Apyrumu popmamu rpaduku
U UX KOMOUHAaIIUSIMU;

7) yMEHHEeM UCHOJIb30BaTh U aHAIM3UPOBATH B MPOILIECCE YUSOHOM
M UCCIICIOBATEIBCKOH JIEATEIbHOCTH HH(MOPMAIIUIO O BIUSHUHN MIPO-
MBIIUIEHHOCTH, CEJIFCKOTO XO3SICTBAa M TPAHCIIOPTa Ha COCTOSTHUE
OKpY>Karollieil NpupoTHON Cpeibl;
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YHuBepcasibHbIMU KOMMYHWUKATUBHbIMU AeﬁCTBMHMM

8) yMenneM 3amaBaTh BOTIPOCHI (B XOJ€ AUAIOTa W/WINA JIUCKYC-
CHH) I10 CYIIIECTBY 00CYyXKaAaeMOi TeMbl, (hOPMYJIMPOBATH CBOU IIPE/I-
JIOKCHHU S OTHOCUTCIIBHO BBIIIOJIHCHU S HpeﬂJ’IO)KeHHOfI 3aada4u,

9) nprobpeTeHue OIbITa MPE3CHTAIUN PE3yJIHTATOB BBIMIOJIHEHUSI
XUMHYECKOTO JKCIIEpUMEHTa (JTadopaTOpHOTO OIIkITa, Jaboparop-
HOU paboTHI IO UCCIESOOBAHUIO CBOWCTB BEIIIECTB, YIEOHOTO MPOCK-
Ta);

10) 3aMHTEpECOBAHHOCTh B COBMECTHOM CO CBEPCTHHUKAMH ITO3HA-
BaTEJIbHOM M MCCIIEIOBATEILCKOM JIESTEIIFHOCTH MPU PEIICHUH BO3-
HUKAIOMUX IIPOOJIEeM Ha OCHOBE y4d€Ta OOIMX WHTEPECOB W COTrJIa-
coBaHUSI TO3MIUN (0OCYXIeHHsS, OOMEH MHEHUSIMH, «MO3TOBEIC
INTYPMBD», KOOpPAWHALUA COBMECTHBIX JEUCTBUN, OIIPENEICHUE
KPHUTEPHUEB 110 OLICHKE Ka4yeCTBa BBIMIOJHEHHOW paboThI U AP .);

yHMBepcaan bIMU PETYJIATUBHBIMU Ael‘;iCTBMFIMVI

11) yMeHHEM CaMOCTOSITEIIBHO OMPEACISTh eI ACATSIBHOCTH,
IUTAaHUPOBATh, OCYIIECTBIATH, KOHTPOJIHUPOBATh U IIPU HEOOXO 1~
MOCTH KOPPEKTHUPOBATh CBOIO JISSITEIIFHOCTbh, BRIOMpAaTh Hanbosiee
3¢ PeKTUBHBIC CTIOCOOBI penIeHUs yICOHBIX U ITO3HABATSIBHBIX 3a-
Jad, CaMOCTOSATEIbHO COCTAaBJISITh MJIM KOPPEKTHPOBATH HPEIIO-
KECHHBIN aJIFTOPUTM AECHCTBUM IIPU BBIIIOJIHEHUH 3aJlaHUN C YYETOM
MOJIyYEeHUsI HOBBIX 3HAHUH 00 U3y4aeMbIX 00bEKTaX — BEIIecTBax
WU peaKkUUsX; OLlCHUBATh COOTBETCTBHE MOJIYYEHHOIO pe3yJibTaTa 3a-
SABJICHHOM IICIIH;

12) yMeHHneM HCIIOIB30BaTh M aHAIHU3UPOBATH KOHTEKCTHI, IIPEI-
jlaraeMbl€ B YCJIIOBHUH 3aJaHUH .

TTpeameTHbIe pesynbraThl

B cocTaBe mpeIMeTHBIX pe3yJIbTaTOB IO OCBOSHHIO 00S3aTEIBHO-
ro CoAeprKaHusl, YCTAHOBJICHHOIO JJaHHOW NpuMepHOii padoueii mmpo-
rpaMMOM, BBIJICIISIFOT: OCBOCHHBIC OOYYAIOIIMMHCS HAyYHBIC 3Ha-
HUS, YMCHHS U CHOCOOBI NCHCTBU, CIIEIM(UICCKUE Il MPESIMET-
HOU 001acTu «XUMUs», BUIBI ASSITESIHBHOCTH MO MOIyYSCHHUIO HOBOTO
3HaHUs, €r0 HHTEPIpPETAlMH, IIPEOOpPaA30BAHUIO0 U IIPUMEHEHHUIO B
Pa3IUYHBIX YUEOHBIX U HOBBIX CUTYAIIHSIX .

IIpenmeTHBIC pe3ybTaThl NPEACTABICHBI IO TOJaM OOYYCHHUS U
OTpakaroT CHOPMHUPOBAHHOCTb Y OOYUAFOIIUXCS CICOYIOIINX yMe-
HUU:
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8 KJIACC

1) packpvieams cmbici OCHOBHBIX XUMUYCCKHUX MOHSATHM: aTOM,
MOJIEKYyJIa, XUMHYIECKHUH SJIEMEHT, ITPOCTOE BEUIECTBO, CIOKHOE Be-
IeCTBO, CMECh (OHOPOIHASI U HEOAHOPOIHAS ), BAJICHTHOCTD, OT-
HOCHUTEJIbHAsI aTOMHAasI ¥ MOJIEKYJSIpHAsI Macca, KOJIMYEeCTBO Belle-
CTBa, MOJIb, MOJISIDHAsI Macca, MaccoBasi JOJISI XUMHYECKOTO 3Jie-
MEHTa B COCIMHECHHH, MOJBSIPHBI 0OO0BEM, OKCHJI, KHCIIOTa,
OCHOBaHHUE, COMb, IJICKTPOOTPUIIATSIHFHOCTD, CTCIICHb OKHUCIICHUS,
XUMHYECKasl PeakIInsl, KIacCUuPUKaAIUs peakIuii: PeaKIUH COeII-
HEHMsI, pEaKIIU1 Pa3JI0’KEeHUsl, peaKIUU 3aMEelIeHUs], peaKIuu 00-
MEHA, DK30- U DHJOTCPMHUYCCKUE PEaKIUH; TCILIOBOU 3(pdekT peak-
OUH; SIOpO aToOMa, DJICKTPOHHBIN CIIOW aToMa, aTOMHasi opOUTalb,
pammyc aTomMa, XUMHYecKas CBsI3b, IOJISIPHAsI U HETIOJISIpHAs KOBa-
JIEHTHAasl CBsI3b, HOHHASI CBSI3b, HOH, KATUOH, aHUOH, PacTBOP, Mac-
coBasi 10J1s1 BenlecTBa (IPOIIEHTHAsI KOHIICHTPALUsI) B PaCTBOPE;

2) unnrocmpupoéams B3aHUMOCBS3b OCHOBHBIX XHMHYECKHX I10-
HATHH (CM . 1 . 1) U IPUMEHSITh 3TH MMOHATHSI IPU ONKCAHUHU BEIIECTB
U X NIPEBpALLEHU;

3) ucnonvzoeams XUMHYECKYIO CHUMBOJIUKY JUISI COCTaBJICHHUS
(opmyn BeliecTB ¥ ypaBHEHU XUMHUYECKUX PEaKIIUIi;

4) onpedensmsb BAJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHApHBIX COe-
JIMHEHUSIX; CTETICHb OKHMCIICHHS JIEMEHTOB B OMHApPHBIX COCIMHEHH-
sIX; TPUHAIS)KHOCTh BEIIECTB K ONPEeAcIEHHOMY KJIacCy COeOuHEe-
HUM 1o gopmysiaM; BUJ XUMUYECKOU CBsI3HU (KOBaJICHTHAsI U MOH-
Hasl) B HEOPTAaHUYECKUX COCTNHEHUSX

5) packpvieamo cmoicn Tlepuonudeckoro 3akona /1 . . Meunnene-
eBa: JIEMOHCTPHUPOBATh ITOHUMAaHHUE IIEPUOTUISCKON 3aBHUCHMOCTH
CBOMCTB XHMHUYCCKHUX DJIEMEHTOB OT UX ITOJIOKeHUsT B Ilepmommde-
CKON CcHCTEeME; 3aKOHOB COXPaHEHHS MacChl BEHISCTB, IIOCTOSHCTBA
cocTaBa, aTOMHO-MOJIEKYJISIDHOT'O y4Y€HUs, 3aKOHa ABOTaapo; onu-
cvlieamsb U xapaxmepuszoeams TadbIMUHY0 dopmy Ilepnoanyaeckoit
CHUCTEMBl XHUMHUYCCKHUX DIISMECHTOB: pPa3IMdaTh MHOHATHS «TrJIaBHAas
noarpynrma (A-rpymma)» u «modogHas noarpymnmna (b-rpymma)», ma-
Jple U OONBINHME IIEPHOMBI; COOMHOCUMbL OOO3HAYCHUSA, KOTOPHIC
HNMCIOTCs B Ta6JII/II_[e ((HepI/IOI[I/I‘JeCKaSI cucreMa XHMMHYCCKHUX DJIC-
MmeHTOB /I . 1. MenneneeBa» ¢ YHCIOBBIMU XapaKTEPUCTUKAMHU CTPO-
€HHs aTOMOB XMMHYECKHUX DIIEMEHTOB (COCTaB U 3apsn sapa, oOmiee
9HCII0 JIEKTPOHOB U pacIIpe/ieJICHUE UX I10 DIIEKTPOHHBIM CIIOSIM);

6) xkraccugpuyuposams XUMHUYECKUE DICMEHTHI, HEOpraHude-
CKHE BEIECTBAa; XMMHYECKHUE peaKuu (110 YHUCIy U COCTaBy yda-
CTBYIONINX B PEAKIIMU BEIIECTB, 110 TEINIOBOMY 3P dEKTY);
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7) xapaxmepuszosamse (onucwviéams) OOIIHE XUMHUECKHUE CBOT-
CTBa BEIIIECTB Pa3JIMYHBIX KJIACCOB, MOJATBEPIKAasl OIMMMCAaHUE IIPHUMeE-
paMu MOJICKYJISIPHBIX YPAaBHCHHH COOTBETCTBYIOIIUX XUMHYCCKUX
peakuuii;

8) mpoenozuposams CBOWCTBa BEIIECTB B 3aBUCUMOCTH OT UX Ka-
YEeCTBEHHOI'O COCTaBa; BO3MOXXHOCTH MPOTEKAHUSI XUMHUYECKUX TIpe-
BpAIICHUH B PA3JIMYHBIX YCIIOBUSIX;

9) 6vluucaszmMb® OTHOCHUTEIBHYIO MOJICKYJSIDHYIO W MOJISIDHYIO
MacChl BEIIECTB; MAacCOBYIO JIOJIIO XUMHYECKOTO 3jieMeHTa no ¢op-
MyJi€ COCAWHEHUS; MacCOBYIO JIOJIIO BEIIECTBa B PAaCTBOpPE; IIPOBO-
JUTb PACY€THI 110 YPABHEHUIO XUMHUUYECKOMU PEaKIIUU;

10) npumensimvs OCHOBHBIE OIIEPAIIMHM MBICIUTEIBHOMN JE€ATEIBHO-
CTU — aHaJU3 U CHUHTE3, CpPaBHCHUE, 0000IICHNE, CHCTEMaTH3AIHIO,
KJ1accu(UKAIUIO, BBISIBJICHUE MPUYUHHO-CIICICTBEHHBIX CBSI3eH —
JUIST U3yYSHHUsI CBOWCTB BEIIECTB M XHUMHYECKHX peaKlHii; ecre-
CTBEHHO-HAy4YHbIE METOJIbl NO3HAHUS — HaOJIIOJCHUE, U3MEPCHHUE,
MOJICIIMPOBAHUE, DKCIIEPUMEHT (pealibHbIN U MBICIICHHBI);

11) credosams mpaBUIaM TOJIB30BAHUS XUMHUUYECKOW MOCYIOU M
mabopaTopHBIM O0OpPYAOBaHWEM, a TaK)Ke NOpaBMJIaM OOpamIeHus
C BEIECTBAMU B COOTBETCTBHHU C MHCTPYKIMSIMHU IO BBIITOJIHEHUIO
J1aG0PATOPHBIX XUMHUYECKHUX OIBITOB IO IMOJIYYCHHUIO U COOUPAHUIO
ra3o00pa3HbeIX BemecTB (BOJAOpOAa U KHUCIOPOAA), MPUTOTOBICHUIO
PacTBOPOB C ONpeAeIEHHON MAacCOBOM HOJIEN pacCTBOPEHHOIO Bellle-
CTBa;, IUTAHUPOBATH U IIPOBOJIUTH XUMHUYCCKHUE SKCHCPUMEHTEI I10
pacrno3HaBaHUIO PaCTBOPOB IIEJIOYEH M KUCIIOT C IOMOIIIBIO WHINKA-
TOpOB (J1akMyc, peHoNdTaTICHH, METHIIOPAHK U AP .) .

9 KJIACC

1) packpvieams cmobici OCHOBHBIX XUMHUYCCKHUX MOHATHHA: XUMH-
YEeCKHUU DJIEMEHT, aTOM, MOJIEKYJa, NOH, KATHOH, aHHUOH, IIPOCTOE
BEIIECTBO, CIIOKHOE BEIIECTBO, BAJICHTHOCTH, YJIEKTPOOTPUIATEIIH-
HOCTB, CTCIICHb OKHCICHUS, XMUMHUYECKasl PEaKIIHs, XUMHIECKas
CBSI3b, TEIUIOBOM 3(pPEeKT peaknuu, MOJIb, MOJISIPHBINA 00BEM, pac-
TBOP; DIICKTPOITHUTEI, HEAJIEKTPOIIUTHI, DICKTPOITUTHUCSCKAS TICCO-
Ouanus, peakuu HOHHOTO OOMEHa, KaTajlu3aTop, XHUMHYECKOe
paBHOBecHue, oOpaTUMbIE U HEOOpaTHMBIC PEaKIIUU, OKHUCIITUTEITb-
HO-BOCCTAaHOBHUTEJIBbHBIE PEaKINN, OKHUCIHUTEIb, BOCCTAHOBUTEb,
OKHCJICHHE M BOCCTAHOBJIEHHE, aJuIOTponus, aMGOTEepHOCTh, XUMH-
qecKkasi CBsI3b (KOBaJICHTHAsl, MOHHAsI, METaJUINYecKas), KpucTa-
JIM4YecKas peuIéTka, KOppo3usi METaJUIOB, CILUIABBl; CKOPOCTb XUMHU-
4ecKOl peakuuu, npeaeibHo aonycrtuMasi konnentpanus (ITJK)
BEIIIECTBA;

XUMUA. 8—9 knacchl 25



2) unnrocmpupoéams B3aWUMOCBSA3b OCHOBHBIX XHWMHWYECKHX ITO-
HATHH (CM . 1 . 1) ¥ IPUMEHSITh 3TH MOHATHUSI IIPH ONTUCAHUY BEILICCTB
U UX IpeBpallicHUI;

3) ucnonvzoeams XUMHYECKYIO CHUMBOJIUKY JUJIsI COCTABIICHUS
¢dopmMyJ1 BEeIeCTB U yPABHCHHH XUMHUYCCKHUX PCAKIIHIA;

4) onpedensimsb BaIEHTHOCTh W CTEIIEHb OKHMCIICHUS] XUMHUYECKUX
3JIEMEHTOB B COCIMHCHHAX Pa3IUIHOTO COCTaBa; NPHHAUICKHOCTH
BEIICSCTB K ONpeaciEHHOMY KJIacCy COCIHMHCHHUN Mo (popMynam; BHUI
XUMHWYECKON CBsI3U (KOBaJICHTHAsI, HOHHAs, METaJJIMYECKasi) B He-
OpPraHUYECKUX COSHUHEHUSIX; 3apsi] NOHA IO XUMHUYECKOU (popmy-
J1e; XapaKTep Cpebl B BOOAHBIX PaCTBOpPaxX HEOPTaHUIECKUX COCIU-
HEHUU, TUIl KPUCTATUINYECKON pelIETKH KOHKPETHOI'O BEILIECTBA;

5) packpsvisams cmoicn Tlepuoanueckoro 3akona [l . 1. Meunnerne-
eBa W JICMOHCTPHUPOBATh €r0 MOHUMAHHE: ONUCHLIBAMb U XApaKme-
puzosams Tabnuunyo ¢opmy I[lepumommyeckoll cucTeMbl XUMHYE-
CKHUX DJIEMEHTOB: pa3jiuuaTh IIOHSITHUS «IJIaBHas IOATrpyImna
(A-rpynma)» u «nob6ouHast noarpymnmna (b-rpymnma)y, mansie 1 60J1b-
II€ TePHUOABI; COOMHOCUMb 0003HAUYEHUS, KOTOPBhIE UMEIOTCS B TIe-
puoIMYEeCcCKOl TaOJIHIe, C YHUCIOBBIMH XapaKTEPUCTHKAMHU CTpOe-
HUSI aTOMOB XHMHUYECKHX DJIEMCHTOB (COCTaB M 3apsij sipa, oomiee
9HCIIO DJIEKTPOHOB M paCIpeAeSICHUE UX MO 3JEKTPOHHBIM CIOSIM);
00vsicHamMb O0IINE 3aKOHOMEPHOCTH B U3MEHEHHH CBOWCTB 2JIE€MEH-
TOB U UX COCI[I/IHGHI/Iﬁ B MIpcaciax MaJiblX NMEPpUOAOB U I'NIaBHBIX IO~
IpYyIII C Y4€TOM CTPOECHHUS UX ATOMOB;

6) xkraccuguyuposams XUMHUUECKUE DICMEHTHI, HEOpraHude-
CKHE BEIIEeCTBAa; XUMHUYECKHE PeaKIHuH (110 YHUCIIy U COCTaBy yda-
CTBYIOIIUX B PEAKIINH BEIISCTB, 110 TSILIOBOMY 3 (PeKTy, Mo u3mMe-
HEHUIO CTEHEHEN OKHUCIEHUS XUMUUECKUX DJIEMEHTOB);

7) xapaxmepuzosamsv (onucwvieams) OOIIHE U clieUPUUIECKUE
XUMHUYECKHE CBOMCTBA MPOCTHIX U CIOXKHBIX BEIIECTB, NOATBEPXK-
Jasi OIMCAaHUuE IIPpUMEpPaMH MOJIEKYJISIPHbIX U HOHHBIX YPaBHEHUU
COOTBCTCTBYIOIIIUX XUMHUYCCKHUX peaKum‘/’I;

8) cocmaensimes ypaBHEHUS DICKTPOJIUTHICCKOU JTHUCCOIIHAIINN
KHMCJOT, LIEJIOYEN U COJIEH; IIOJIHbIE U COKpAIEHHbIC YPAaBHEHUS pe-
aKIuii TOHHOTO OOMEHa; YpaBHCHUS pPeaKIui, IMTOATBEPIKIAFOTIINX
CYILIECTBOBAaHUE TI'€HETUYECKOM CBSI3U MEXJYy BEIIECTBAaMU pa3IUy-
HBIX KJIACCOB;

9) packpvisams CYUHOCTb OKHCIHUTEIBHO-BOCCTAHOBUTEIBHBIX
peaKIuii MOCPEeACTBOM COCTAaBJICHUS DJISKTPOHHOro OanaHca 3THX
peaxkuuii;

10) mpoenoszuposams CBOWCTBA BEMISCTB B 3aBUHCHMOCTH OT HUX
CTPOEHUSI; BO3MOYXHOCTHU NPOTEKAHNUSA XUMHUYECKUX NPEBPALICHUN
B PA3JIUYHBIX YCIOBUSIX;
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11) ewbruucasims OTHOCHUTENBHYIO MOJIEKYJSIDHYIO M MOJISIPHYIO
MacChl BEUIECTB; MAacCOBYIO JIOJIIO XUMHYECKOTO 3JIeMeHTa no ¢op-
MyJ€ COCAWHEHUS; MAacCCOBYIO JIOJIIO BEIIECTBA B PacTBOPE; IMPOBO-
JIUTh pacu€Thl 10 YPABHEHUIO XUMHUYECKOU PEAKIUH;

12) credosams tipaBUIIaM MOJIB30BaHHUS XUMHUYECKOU IOCYJION U
J1aG0opaTOPHBIM OOOpPYJOBAaHUEM, a TaK)Ke MOpaBUiIaM OOpallleHUs
C BCIIIECTBAMH B COOTBETCTBHU C HHCTPYKIHSMH IO BBIITOJHESHHUIO
na60paT0pH1)1x XUMHUYCCKUX OIIBITOB IO IMOJIYYCHHUIO U CO6I/lpaHI/IIO
razoo0pa3HbIX BEHISCTB (aAMMHAKa U YIJIICKHUCIIOTO ra3a);

13) nposeooumsb peakiiuu, HOATBEPKIAIOIINE KAUECTBEHHBIN CO-
CTaB pa3JIMYHBIX BCHICCTB: pacCliO3HaBaTh OIIBITHBIM HyTéM xXJjopuna-
opomua-, noaua-, kapoonar-, pocdar-, cuiukar-, cyjibdar-, ru-
JAPOKCHUA-UOHBI, KATHOHBI aMMOHHWA 1 HOHbI U3YYCHHBIX MCTAJIJIOB,
MPUCYTCTBYIOIME B BOJAHBIX PACTBOPAX HEOPTraHUYECKUX BEIICCTB;

14) npumenssms OCHOBHBIC OIEpAIIUH MBICIUTEIBHON NESTEIBHO-
CTH — aHaJIu3 U CHHTE3, CpaBHEHHE, 0000IIIeHNe, CUCTEeMaTHU3aIlHIo,
BBISIBJIEHUE TPUYUHHO-CJIE/ICTBCHHBIX CBsI3€d — JJISI W3y4YCHHUs
CBOWCTB BEIISCTB M XHMHYECKHUX PEaKIHU; €CTeCTBEHHO-HAYyYHbIS
METO/bl MO3HAHHUST — HaAOJIOJACHHE, U3MEPCHHUE, MOJICIUPOBaHHE,
9KCOEPUMEHT (peaJIbHBIN 1 MBICTICHHBIN) .
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ewwedJodu senoged veHdawudy

TEMATUYECKOE TTNAHWPOBAHWE

Bcero 136 4, U3 HUX 7 4 — pe3epBHOe BPeMS

8 KJIACC

(2 4 B Hepento, Bcero 68 4, U3 HUX 3 4 — pe3epBHOE BpeMA)

IIpuMepHBIE TEMBI,
packpbiBaloLIye AAHHBII
pa3jes NporpaMmel,

M KOJIMYECTBO YaCoB,
OTBOJMMOE Ha UX U3yYeHHe

OcHOBHOE coJeprKaHue

OCHOBHbIE BU/bI AeSTEJIbHOCTH
o6y4Jamomuxcs

Paznen 1. [lepBoHayanbHbIe XUMHYECKHE TOH

atus (20 1)

Tema 1. XuMuss — BaKkHas
006J1aCTh €CTECTBO3HAHUA U
NPaKTUYeCKOU JesTeIbHO-
CTH YeJIoBeKa

(GRy)

IIpenmer xumuu . Poiab XUMHHM B JKU3HU
JejnoBeKa . XUMHsI B CHCTEME HaykK .
Metoabl IO3HAHUS B XUMHH .

Tena u BeurectBa . duznueckue cBoiicTBa
BEIIECTB . ATrperatHoe COCTOsSHUE
BemecTB . UnCThIE BEIeCTBAa H CMECH .
CriocoOs1 pazaenenus cmeceit . Duznue-
CKHE U XUMHu4eckue siBieHus . [Ipusna-
KU U yCJIOBHS POTEKaHUSI XUMHIECKUX
peakumii .

3HaKOMCTBO C MpaBWJIaAMH O€30MaCHOCTH
1 npuémamMu paboThl B XUMUYECKON
nabopatopuu .

JleMoHCcTpanuu

1. JlabopatopHoe obOopynoBaHHE

2 . Paznuunble BUIBI XUMUYECKOM

TIOCYHHI .

6 PackpbIBaTb CMBICI H3y4aeMBIX
TMOHATHH .

6 PackpbeIBaTh poJIb XUMHUU B MIPUPOJE U
JKH3HH YeJIOBEeKa, €€ CBA3b C APYTHUMH
HayKaMH .

6 Pa3nmuuaThe YHCTBIE BEIIECTBA U CMECH;
OJHOPOJHBIC U HEOAHOPOIHBIE CMECH .

6 Pa3nmmuaTth (QuU3NUECKHe M XHMHYECKHE
SIBJICHUS .

6 OnpenenaTs OIPU3HAKU XUMHUYECKHUX
peaknuii ¥ yCIOBUSI UX IIPOTEKAHUS .

6 CnenoBaTh NMpaBHUIaM MOJIB30BAHUS
XUMHUYECKOH MoCcy 01 U 1a00paTOPHBIM
o06opyIoBaHHEM, a TAKXKe IMPaBUIaM
o0pameHns: ¢ XUMHUIECKIMH Belle-
CTBAaMHU B COOTBETCTBHU C WHCTPYKIIHSA-
MM I10 BBITIOJTHEHUIO MPAKTHIECKUX

pabor.
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3. OOpasisl BEIIECTB .

4 . Crnoco06slI pa3neneHust cMmecel (pritb-
TpOBaHHE, BbINIapUBAHUE, JUCTHILIS-
[HsT, XpoMaTorpadusi) .

JlaGopaTopHble M NpaKTHYeCcKHe
pa6oThbI

Jlabopamopnule onvimuwi:

Omucanue (bI/I3I/I“IeCKI/IX CBOWCTB BEIIIECTB .
Pa3aeneHI/Ie CMECHU C IIOMOIIBKO Mar”"Hura .

Ilpakxmuueckue pabomuwi:

Ne 1. IIpaBmia paGoTel B j:abopaTopuu
n npuéMbl obpameHus ¢ J1abopaTOpHBIM
000pyIOBaHHEM .

Ne 2. PazneneHue cMmecei (Ha mpumepe
OYUCTKH IOBApEHHOH COJIN)

6 HJ'IaHI/IpOBaTI) U MPpOBOJAUTH XUMHUYIC-

CKHH OKCIIEPUMECHT IO U3YHUYCHHUIO U
OIMMCAaHHUIO (1)I/I3I/I‘ICCKI/IX CBOMCTB
BCIICCTB, cI10co0o0B pa3aciacHUst cMmeceit
BCIICCTB .

6 cnonp30BaTh Py BBIITOJIHCHUHN

y4eOHBIX 3aJaHUI U B IIpoIecce
HCCIIeOBATEIbCKON NEATEIBHOCTH
HAyYHO-NIOIYJISIPHYIO JUTEpPaTypy
XUMHUUYECKOTO COAEpPKaHUs, CIIPABOY-
HBIE MaTepHalbl, pecypcsl MHTepHEeTA .

6 BricTpauBaTh pa3BEPHYTHIC MUCHMEH-

HBIC U YCTHBIE€ OTBETHI C OIIOPOH Ha
uHpopManmio U3 yueOHUKA U CIIpaBOU-
HBIX MaTepHUanaoB, IPaMOTHO UCIIOJIb30-
BaTh U3YUYEHHBIN MOHIATHUWHBIN anmapar
Kypca XUMHHU

Tema 2. BemiecTBa
U XUMHUYEeCKHe peaKlyu
(15 9)

ATOMBI U MOJIEKYJIBI . XUMHUYECKHE
9JIEMEHTH! . 3HaKU (CHMBOJBI) XHMHYeE-
CKHUX 3JIEMEHTOB . IIpocThie U cI10KHBIE
BEIIECTBA . ATOMHO-MOJIEKYIISIPHOE
ydeHHe .

Xumndaeckas popmyna . BareHTHOCTB
aTOMOB XMMHUYECKHUX 3JIEMEHTOB . 3aKOH
MOCTOSIHCTBA COCTaBa BelecTs . OTHOCH-
TelbHasi aToMHas macca . OTHOcUTenbHas
MOJIEKyJIApHas Macca . MaccoBas 1oJis
XHMUYECKOIr0 JICMEHTA B COCJUHCHUH .
dusuueckue U XUMMHUUECKUE SIBICHUS .
Xumuueckas peaxkuust . IlpusHaku

U YCJIOBUS NPOTEKAHUS XUMHYECKUX
peakuuii . XUMHUYEeCKHE yYpaBHEHUS .

6 IIpuMeHsITh €CTECTBEHHO-HayYHBIE
MeTOBI TO3HAHUS (B TOM YHCIIe
HaOJIONeHNE, MOIEINPOBaHHUE, dKCIIe-
PUMEHT) U OCHOBHBIE OIIEpAIUN
MBICIIUTEIIFHOU JesITeIbHOCTH (CpaBHE-
HHE, KJIacCU(PUKAINS) I U3yICHUS
BEIIECTB U XUMHYCCKUX PEAKIIHH .

6 PackpbIBaTh CMBICIT H3y9aeMBIX
MMOHSATUHA U 3aKOHOB M IIPUMEHSITH 3TH
TIOHSTHUSI IIPA OIIMCAaHUN CBOMCTB
BEIIECTB U UX MPEBPAIICHUH .

6 Pasnnuars pusndeckue U XUMHUUECKUE
SIBJICHUSI, OOBSICHSATH UX CYIIHOCTB C
TOYKHU 3PEHUSI AaTOMHO-MOJIEKYJIIPHOTO
YUCHUS .
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ewwedJodu senoged veHdawudy

Ilpooonsicenue mabn.

IIpumepHbIE TEMBI,
pacKpbIBaOIINe JaHHBIH
pa3zaeJi NporpaMmel,

M KOJIHYECTBO YaCoB,
OTBOAMMOE HA UX H3yYeHHe

OcHoBHOE coaepkanue

OcHOBHbIE BHABI J€SITEJIbHOCTH
o0yyaroumnxcs

Tumel XUMHYECKUX PEeaKLUi (coeanuHe-

HUSI, pa3JIOKEHUs, 3aMCIIICHUsI, OOMeHa) .

3aKOH COXpPAHEHHS MacChl BEIIECTB .
M . B . JloMOHOCOB — Y4&€HBIH-3HIIUKIIO-
MEJUCT .

JleMoHCcTpanuu

dusndeckue siBIeHUA (pacTUpaHUeE
caxapa B CTyNKe, KHIICHHE W KOHJEHCa-
1Hst BOJBI U T. 1T.) .

Xumnuueckue sBJIeHUs (TOpEeHHUE CBEYH,
paslioXeHue caxapa, B3auMOJeHCTBHUE
CEepHOH KHCIIOTHI C XJIOPUJIOM Oapus,
pasnoskenue ruapokcuaa meau(Il), B3a-
HMOJIEHCTBUE XKeJle3a C CEpOoil, B3auMO-
IEHUCTBHE JKeJle3a C PaCTBOPOM COJIH
menu(Il)).

ONBIT, UITIOCTPUPYIOMIUI 3aKOH COXpa-
HEHHsSI MaccChl .

JlaGopaTopHble U MPAaKTUYECKHE PAGOThI

Jlabopamophsie onvimul:
[IpuMepsl GHU3NUESCKUX SIBICHUN (T171aB-
JICHHWE BOCKAa, TasiHUE JIbJIA) .

6 OnpeneNiaTh IPU3HAKH XUMHUYECKUX
peaxkuuii, yciIoBUS HX NPOTEKAHHS .

6 OOBSICHATDH CYIIHOCTh (PU3UYECKHAX U
XUMHYECKUX SIBIICHUI C TOUKU 3pEHUS
ATOMHO-MOJIEKYJISIPHOT'O YUCHHS .

6 KitaccupuuupoBats XUMHUECKHE
peakuuu (1O YUCIY U COCTaBY pearupy-
FOIIUX ¥ 00pa3yIomuXcsl BEMIECTB) .

6 CocTaBisATh GOPMYIIBI OMHAPHBIX
BEILIECTB M0 BAJICHTHOCTH U OIpPEICIAThH
BaJICHTHOCTB 0 (hOpMyJIaM BEILECTB .

6 PaccraBisaTe kK03 GHUIIMEHTH B ypaBHE-
HUSAX XUMHYECKUX PEAKIUH .

6 CieoBaTh IIpaBUilaM MOJIb30BAHMS
XHMHYECKOH MOCY 01 1 1aGopaTOPHBIM
obopyloBaHHEM, a TaKXXe IIpaBUjIamM
o0pallleHus C BEIeCTBAMH B COOTBET-
CTBUH C HHCTPYKIMSIMH 10 BBITTOJIHE-
HHIO J1a00paTOPHBIX XUMHYECKUX
OIBITOB .

6 Vcrionp30BaTh MPH BBIIIOJIHCHUN
y4eOHBIX 3a/laHHil U B TIpoliecce
HUCCIIEJOBATEIBCKON ACSATEIbHOCTU
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IIpuMepsbl XUMHUUYECKUX SIBJICHUN
(TIpoKaTuBaHUE MEIHON NMPOBOJIOKH,
B3aNMOJEHCTBHE Meja C KUCIOTOMH) .
Monaenn aToMOB U MOJIEKY .

Bwviuucnenun

— OTHOCHUTEJIbHOIN MOJIEKYJISIPHOU
MacChI BEIIECTB;

— MacCOBOH J0JIM XUMHUYECKOTO DJICMEH-
Ta no ¢GopMyIie COeTUHCHHUS

Hay4YHO-TIONYJIAPHYIO JINTEPATy Py
XHMHUYECKOT0 COJIepKaHMs, CIPaBOY-
Hbl€ MaTepuaisl, pecypcsl MHTepHeTa .

6 BeicTpanBaTh pa3BEpPHYTHIE MUCbMEH-
HBIE€ U YCTHBIE OTBETHI C OOPOH Ha
uHpOpMAHIO U3 yu4eOHUKA U CIPaBOY-
HBIX MaTEpHAJIOB, TPAMOTHO HCITOJIb30-
BaTh U3y4YEHHBbIH MOHATUIHBIN anmapar
Kypca XUMHUH

Pazzen 2. BaxkHeillue nmpeACcTaBUTENIN HeopraHuYecKux BemectB (30 u)

Tema 3. Bo3ayx. Kuciaopoga.
IloHsATHE 06 OKCHJAX
(59)

Bo3nyx — cmech razos . CocTaB Bo3ayxa .
Kuciiopony — 3JI€MEHT M IPOCTOE Bellle-
ctBO . O30H — ayIOTpONHAsT MOAU(HKa-
1us kucnopoaa . HaxoxxaeHue Kuciaopo-
Ja B npupojae, Gpusnyeckue U Xxumude-
CKHE CBOHCTBaA (peaKIUK OKUCICHUS,
ropeHue) . Y clIoBHUSl BOSHUKHOBEHHUS U
HpeKpaleHus ropeuns . [lonsaTue

00 okcumax .

CrocoOBb! MoTydYeHHs! KUCIopoJa B
n1abopaTopuy M MPOMBIIIIEHHOCTH .
IIpumenenue kucnopona . Kpyrosopor
KHUCJIOpOJa B IPUPOJE .

TennoBoii 3¢ pexT XuMHUIECKOH peak-
IMUU, IOHATUE O TCPMOXUMHUUYCCKOM
YPaBHEHHH, 3K30- U SHJIOTEPMHUUECKUX
peaKIusIx .

6 PackpbIBaTh CMBICIT H3y4aeMBbIX
TMOHATUHA U MPUMEHSITH 3TH MOHSITHS
IIPY OIMICAaHWM CBOHCTB BEIISCTB M UX
MpeBpanieHui .

XapakTepu3oBaTh (OMHCHIBATH)

cocTaB BO31lyXa, (GPU3UUECKUE U XU-

MHYECKHE CBOICTBA KMCIIOPO/A,

CIIOCOOBI €r0 MOTyUYEHUsI, IPUMEHEHNUE

¥ 3HAUYCHUE B IPUPOJIC U KUZHU

YeJIoBEKa .

6 CpaBHHUBaTh PEaKLUHU TOPEHUS U
MEIJIEHHOTO OKHCIICHHUS .

6 CoOupaTh NpuOOPH! IS MOTYICHUS
KHuciopoaa (BRITECHEHHEM BOJBI U
BO31yXa).

6 Pacno3HaBaTh OMNBITHBIM NYyTEM
KHUCIIOpOJ .

o
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ewwedJodu senoged veHdawudy

Ilpooonsicenue mabn.

IIpumepHbIE TEMBI,
pacKpbIBaOIINe JaHHBIH
pa3zaeJi NporpaMmel,

M KOJIHYECTBO YaCoB,
OTBOAMMOE HA UX H3yYeHHe

OcHoBHOE coaepkanue

OcHOBHbIE BHABI J€SITEJIbHOCTH
o0yyaroumnxcs

Tonnuso (HedTh, yroib U MeTaH) .
3arps3HeHne BO3ayXa, CIIOCOOBI €ro
NIpeIOTBpAICHUS . Y CHIIEHHE TapHUKO-
BOro 3¢ dexra, pa3pylIeHHe 030HOBOTO
CIOsI .

JleMoHcTpanuu

B3aumonetictBue dpocdopa, cepst

U JKene3a ¢ KUCIOPOAOM (BO3MOXKHO
HCIIOJIb30BaHUE BHUIEOOIBITOB) .
OmnpeneneHne COAEp>KaHMUS KHCIOpOAa
B BO3IyXE .

OMBITHI, JEMOHCTPUPYIOIINE YCIOBHUS
BO3HUKHOBEHUS U NMpPEKpaIleHus
TOPCHHUS .

JlaGopaTopHbIe M NpaKTHUYeCKUe
pa6oThl

Jlabopamopnuwiil onvim:

O3HakoMIIeHHEe ¢ 00pa3laMi OKCUJIOB .
Ilpakmuueckas paboma:

Ne 3. ITonyuenne u cobupaHue KHUCIOPO-
J1a, U3y4YEHUE €ro CBOMCTB .

6 Mcronp30BaTh XUMHUYECKYIO CUMBOJIM-
Ky IJIsl COCTaBiaeHus! GOpPMYJ BEIIECTB,
MOJIEKYJISIPHBIX YPaBHEHUU XAMHUYC-
CKHX PEeaKIuii ¢ y4acTHEM KHCJIOPOJa .
OOBSACHSITh CYIIHOCTH PKOJOTHYECKUX
mpobsieM, CBA3aHHBIX C 3arpsS3HECHHEM
BO3JIyXa.

6 CienoBaTh mMpaBwiiaM O0e30macHOM pabo-
ThI B JTAOOPATOPHUU MPH UCIIOIH30BAHUH
XAMHUYECKOH MOCYAbI U 060PYyIOBaAHUS,
a TaxKe MpaBujiaM OOpalleHus ¢
TOPIOYHMH BEI[ECTBAMHU B OBITY .

6 TitaHUPOBATh M OCYIIECTBIIATH HA
MMPAKTUKE XUMHYECKHE DKCIIEPUMEHTHI,
MIPOBOJAUTH HAOJIIOAEHHS, IEIATH
BBIBOJIBI 10 PE3yJIbTaTaM dKCIIePH-
MEHTA .

6 YuacTBOBaTh B COBMECTHOM pabore
B IPYIIIE .

6 Mcrionb30BaTh MPH BBITTOJTHEHUH
y4eOHBIX 3aJJaHUI U B TIPOIlECCE
HUCCIEeN0BATEIILCKON ACSTEIbHOCTH

o
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Bovituucnenusn

— MOJIEKYJISIDHOM MaccChl KHUCJIopoia

M 030HA HAa OCHOBAHHUH aTOMHOII MacChl
XHMHYECKOI'0 dJIEMEHTa

Hay4YHO-TIOMYJIIPHYIO JINTEPATypy
XUMHUYECKOI'0 COJeprKaHus, CIIpaBoy-
Hble MaTepuainsl, pecypcsl MHTepHera .

6 BeicTpanBaTh pa3BEpHYTHIC MNCHMEHHBIC
Y YCTHBIC OTBETHI C OMOPOH Ha HH(POpMa-
LU0 U3 y4eOHUKA U CIIPaBOYHBIX MaTe-
pHuaJioB, FPaMOTHO UCIOJIb30BATh U3YUCH-
HBIM MOHATUHHBIN anmnapar Kypca XuMHH

Tema 4. Bogopoga.
IoHnsaTHE 0 KHUCIOTAX
M COJIAX

(CR))

Bomopom — 31eMeHT U IPOCTOoe Bellle-
crBo . Haxoxzaenue B mpupose, hpusude-
CKHE U XUMHUYECKHE CBOWCTBA (Ha
puMepe B3auMOICHCTBHS C HEeMeTalla-
MH U OKCHIAMU METAJJIOB), IPUMEHEe-
HHE, CITOCOOBI MOJYYCHHUS .

TTonsaTne 0 KHUCIOTAaX MU COJAX .

JleMOHCcTpanuu

TTomyuenue, cobupanue u pacro3HaBa-
HHE BOAOPOJA .

I'openue Bomopona .

B3aumoaelictBue Bogoposia ¢ OKCHAOM
meau(1l) .

JlaGopaTopHble U MPaKTUYeCKUe
pa6oThbl

Jlabopamopnuviii onvim:

B3auMopaelicTBue KUCIOT C MeTallaMH .
Ilpaxmuuyeckas paboma:

Ne 4 . TlonyueHnue u coOupaHue BOIOpOJa,
U3y4YEHHUE €r0 CBOWCTB .

6 PackpbIBaTh CMBICI U3y4aeMbIX MTOHSI-
THH U IPUMEHATH 3TU HOHITUS IPHU
OIMCAaHWUH CBOMCTB BEIIECTB U UX
npeBpalleHui .

6 XapaKkTepHu30BaTh (OMUCHIBATH)
(usnueckre U XMMHYECKHE CBOMCTBA
BOJOPOJa, CIIOCOOBI €ro NoJy4eHus,
IIpUMEHEHHE .

6 Cobupats npuOOp IS MOJTYyUYESHHS] BOJO-
pona.

6 Vcrionp30BaTh XUMHUYECKYIO CHMBO-
JIMKY JJIsI COCTaBIIeHUs popMyIr
BEIIECTB, MOJIEKYJSIPHBIX YpaBHEHHUH
XHUMHYECKHX PEaKIUl ¢ yJacTHEM
BOJIOPOJIA .

6 CiegoBath npaBuiaaM 0e30MacHON
paboTHI B 1a00paTOPHUH IIPU HUCTIONIE-
30BaHUU XUMHYSCKONW NOCYIbI U
000pyIOBaHUSA, a TAK)KE MPaBUIIAM
o0paleHus ¢ TOPIOYMMU BeIleCTBAMU
B OBITY .
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ewwedJodu senoged veHdawudy

Ilpooonsicenue mabn.

IIpumepHbIE TEMBI,
pacKpbIBaOIINe JaHHBIH
pa3zaeJi NporpaMmel,

M KOJIHYECTBO YaCoB,
OTBOJMMOE HA UX H3yYeHHe

OcHoBHOE coaepkanue

OcHOBHbIE BHABI J€SITEJIbHOCTH
o0yyaroumnxcs

Bovituucnenusn

— MOJICKYJIAPHOM MaccChl BellecTBa Ha
OCHOBAaHHMM aTOMHOI MacChl XUMHYE-
CKHX DJIEMEHTOB

6 [InaaupoBaTH U OCYIISCTBISTH Ha
NpaKkTUKE XUMHUUYECKUE SKCIEPUMEHTHI,
NpPOBOAUTE HAOIIONEHUS, AeTIaTh
BBIBOJIBI IO pe3yJIbTaTaM dKCIIEPHUMEHTA .

6 YyacTBOBaTh B COBMECTHOI1 paboTe B
rpymre

Tema 5. KosimyecTBeHHBIE
OTHOLIEHUA B XUMHUH
(49

KonuuecrBo Bemecrsa . Moas . Moutsip-
Hag Macca . 3akoH ABorajpo . Mousp-
HBI 006EM Ta30B . PacuéTsl mo xumMuye-
CKUM YPaBHEHUSM .

JleMoHCcTpanus

OOpa3usl BelecTs KOIu4yecTBOM 1 MoJIb .

Boiuucnenun

— 00béMa, KOJTMYECTBa BEIIECTBA rasza
10 €ro U3BECTHOMY KOJIMYECTBY Bellle-
CTBa WJIK 00BEMY;

— 00BEMOB Ta30B 10 YpaBHEHUIO
peakLuHu Ha OCHOBE 3aKOHA 00BEMHBIX
OTHOILLICHUI ra30B

6 PackpbIBaTh CMBICII U3yUaeMbIX
NOHATUUA U NPUMEHATh 3TU NOHATHUS,

a Tak)Ke NW3ydeHHBIE 3aKOHBI U TEOPHUU
JUTSL peIIeHns! pacu4E€THBIX 3a7ad .

6 BBIMHCISITHE MOISPHYIO MAacCy BEIIECTB;
KOJHMYECTBO BeIlecTBa, 00bEM rasa,
MaccCy BEIIEeCTBA;

6 [IpoBOIMTE pacu€Thl IO YPaBHEHUSIM
XUMHUYECKUX peaKIHii: KOJIUUECTBa,
00BbEMa, MacChl BEIIECTBA MO U3BECTHO-
MY KOJIMYECTBY, 00BEMY, Macce pearcH-
TOB WJIM IPOIYKTOB PEAKIIUH .

6 BricTpanBaTh pa3BEpHYyThIC IUCbMEH-
HBI€ U YCTHBIE OTBETHI C OIOPOM Ha UH-
dopmanyio u3 yaeGHUKA U CIIPAaBOYHBIX
MaTepuaJioB, IPaMOTHO UCIOJIb30BaTh
U3y4YCHHBIN NOHATUNHBIN annapaTt
Kypca XUMHU
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Tema 6. Boga. PacTBopbI.
IoHATHE 06 0OCHOBAHUAX
(6w

duzndyeckue CBOMCTBA BOOBI . AHaIH3
W CHHTE3 — METOJBl U3YYCHHUS COCTaBa
BOJIBI .

XUMHYECKHE CBOWCTBA BOJIBI

(peakuuu ¢ MEeTaIaMH, OKCUIAMH
METAaJUIOB X HEMETAJLIIOB) .

Cocras ocHoBauuii . [Toatue 06 uHIU-
KaTopax .

Bona xak pactBopurens . PacTBopsr .
PacTBOpuUMOCTB BelIecTB B BOJE .
Hacelmennsle 1 HEHACHIIIIEHHBIE
pactBOpbl . MaccoBast 107151 BellecTBa B
pacrtBope .

Ponb pacTBOpoB B Ipupoje U B )KU3HU
yenoBeka . KpyroBopor BoJibl B IpUPOE .
3arpsi3HeHHe NpUpPOAHBIX BoX . OxpaHa
M OYHCTKA IPUPOJHBIX BOJTI .

JleMoHCcTpanuu

DIIeKTPOJIN3 BOJABI; CHHTE3 BOJEI;
B3aMMOJIEHCTBHE BOJBI C METAJJIAMH
(Na, Ca) (BO3MOXHO HCIOJIb30BaHHE
BHJIEOMAaTEPHAJIOB) .

PacTBOpeHUe BemecTB ¢ pa3IMIHON
PacTBOPHUMOCTBIO .

HccnenoBanue pacTBOPOB KUCIOT U
IieJ09el ¢ MOMONIBI0 WHIUKATOPOB .

JlaGopaTopHble U MpaKTUYeCKUe
pa6oThbI

Ipaxmuueckas paboma:

Ne 5. [IpuroroBneHne pacTBOPOB C
onpenenéHHoOl MaccoBOW Jojiel pac-
TBOPEHHOTO BEIIECTBA .

6 PackpbIBaTh CMBICIT H3y9aeMBIX
TMOHATUHA W MPUMEHSITH 3TH MOHSITHS
IIPU ONHMCAaHUM CBONCTB BEIIECTB U UX
MpeBpaIICHUM .

6 XapakrepuzoBaTh GU3NISCKHE U
XHUMHYECKHE CBOWCTBA BOJHI, €€ pOJIb
KaK pacTBOPHUTENS B IPHPOTHBIX
TpoIeccax .

6 CocTaBIIITh yPAaBHEHUS] XUMUYECKHUX
peaxkuuii ¢ y4acTueM BOJIHI .

6 OOBSICHATDH CYIIHOCTBH DKOJIOTHYECKHX
IpoOJIeM, CBSI3AHHBIX C 3arps3HEHUEM
IIPUPOIHBIX BOJ, CIIOCOOBI OYHUCTKHU
BOJBI OT IPUMeEcCEii, MEpHI 110 OXpaHe
BOJ OT 3arpsi3HEHUS .

6 IlitaHupoBaTh M OCYIIECTBIISATH Ha
MIPAaKTUKE XUMHYECKHE DKCIEPHUMEHTHI,
IIPOBOIUTE HAOIIONEHUS, IeIaTh BbI-
BOJBI IO Pe3yIbTaTaM dKCIEPUMEHTA .

6 CremoBaTh ImpaBmiIaM 0e30MacHOM
pabots! B 1abopaTopuu MPU UCIOIB30-
BaHUM XMMHYECKOW IOCYIBI M 0060pyno-
BaHUS .

6 IIpoBOOUTH BBEIYUCICHUS C NPUMEHECHU-
€M HOHSTHS «MaccoBasi IOJII BeIlecTBa
B pacTBOpe» .

6 Mcrionp30BaTh NPH BBIITOTHEHUHU
Y4eOHBIX 3alaHUil U B IIpoIecce
HCCIIeIOBATENILCKON NeATEeIbHOCTH
HAyYHO-IOMYJISIPHYIO JUTEpPaTypy
XHUMHYECKOTO COJEep>KaHUs, CIIPAaBOY-
HbIE MaTepuansl, pecypcsl IHTepHETa .
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ewwedJodu senoged veHdawudy

Ilpooonsicenue mabn.

IIpumepHbIE TEMBI,
pacKpbIBaOIINe JaHHBIH
pa3zaeJi NporpaMmel,

M KOJIHYECTBO YaCoB,
OTBOJMMOE HA UX H3yYeHHe

OcHoBHOE coaepkanue

OcHOBHbIE BHABI J€SITEJIbHOCTH
o0yyaroumnxcs

Bovituucnenusn
— C UCIOJB30BAHUEM ITOHSATHS «MacCO-
Basi 10JIs BEIECTBA B pacCTBOpE»

6 BricTpauBaTh pa3BEPHYTHIE MIMCbMEH-
HBIE U YCTHBIE OTBETHI C OIOPOI Ha
uHPOpMAIINIO U3 yU4eOHUKA U CIIPaBOY-
HBIX MaTepHuaaoB, TPaMOTHO UCIOJIB30-
BaTh U3y4YE€HHBIH MOHATUWHBIN amnmapar
Kypca XUMHUH

Tema 7. OCHOBHbIE KJIACChI
HeopraHu4ecKHux
coeIMHEeHU

(119

Knaccudukanus HeopraHHIeCcKux
COEJIMHEHUH .

OKCHIBI: COCTaB, KIacCUPUKAIIUS
(OCHOBHBIC, KHCIIOTHBIE, aM({OTEpHEIE,
HecosieoOpa3yromnme), HOMEHKIATypa
(MexayHapoaHas U TpUBHUAJIbHAS) .
TTomy4yeHre n XUuMHYECKHUE CBOWCTBA
KHCJIOTHBIX, OCHOBHBIX B aM(pOTEpHBIX
OKCHJIOB .

OcHOBaHUs: COCTaB, KjlacCupUKarus,
HOMEHKJIaTypa (MeXIyHapoaHas U
TpUBHAJIbHAs), PU3HUISCKUE U XUMUUC-
CKHE CBOMCTBA, CIOCOOKI MOJTYUYCHHUS .
Kucnotsr: cocras, kitaccupukanus,
HOMEHKJIaTypa, GU3NIECKHe U XUMHUYe-
CKHE CBOICTBA, CITOCOOBI MOJTYYCHHUS .
Psin akTUBHOCTH METasUIOB .

6 KitaccupunupoBaTs n3ydaeMmsle
BEIECTBA MO0 COCTaBY U CBOWCTBAM .

6 CocTaBisiTh (pOpMYJIBI OKCHIOB,
KHCIJIOT, OCHOBaHHUH, cojiel M Ha3bIBaTh
HX MO0 MEXIyHapoIHOW HOMEHKIa-
Type.

6 IIporHo3upoBaTh CBOIMCTBA BEIIECTB Ha
OCHOBE OOIIMX XUMHYECKHUX CBOMCTB
U3YYCHHBIX KJIAaCCOB/TPYIIN BEIUICSCTB,
K KOTOPBIM OHHM OTHOCSITCS .

6 CocTaBIIATh MOJICKYJISIDHBIC YpaBHE-
HMS peaKUHi, HILTFOCTPUPYIOLINUX
XHUMHYECKHE CBOWCTBA U CIIOCOOBI
MOJIYYEHHS BEIISCTB U3YUECHHBIX
KJIaCCOB/TPYMII, a TaK)Xe MOATBEpKaa-
FOIINX T€HETUYECKYI0 B3aUMOCBSI3b
MEXIy HUMH .
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Conu (cpenHue): HOMEHKJIIATypa,
CIIOCOOBI MOTyYeHUs, B3aUMOieHcTBHE
cojiell ¢ MeTaJlJIaMH, KUCIIOTaMHU,
IeJI0YaMH U COJISIMHU .

T'eneTnueckas CBA3b MEXAY KilaccaMu
HEOPTaHUYECKHUX COCTUHEHHII .

JleMoHCcTpanuu

OO6pa3upl HEOPTAaHUYECKUX BEIIECTB
Pa3JIUYHBIX KJIACCOB .

B3aumMoneiicTBue pactBopa cepHOH
KucnoTsl ¢ okeuaoMm meau(1l) .

Peakuust He#WTpanuzauuu

BriTecHeHHe OMHOTO MeTauia IPYTUM W3
pacTBopa COJH .

JlaGopaTopHble M NpaKTHYecKHe
pa6oThl

Jlabopamopnsie onvimut:
B3aumopeiicTBue KUCIOT ¢ MeTaIIaMH .
IlonyueHnue HEpacTBOPHUMBIX OCHOBAHMUI .
B3aumoaelicTBue HepacTBOPUMBIX
OCHOBAHHMI C KUCIOTaMH .

Paznoxenue runpoxcuna menu(ll) npu
HarpeBaHH .

ITpaxmuueckasn paboma:

Ne 6 . Perrenne 3KCrepuMeHTAITBHBIX
3a7a4 1o TeMe «OCHOBHBIE KJIACChI
HEOPTaHUYIECKUX COCTUHEHUMN .

Buvituucnenusn
— 110 YpaBHEHHUSAM XUMHUYSCKUX pPEaKINii

6 IIpon3BOAUTH BBIYMCIECHHUS IO ypaBHE-
HHSIM XUMHAYECKUX PEeaKIluil .

6 IImaHupoBaTh U OCYIIECTBIATH Ha
MIPAaKTUKE XUMHUYECKHUE IKCIIEPUMEHTHI,
MIPOBOJUTH HAOMIOAEHUSI, IeNIaTh
BBIBOJIBI 1O pe3yJIbTaTaM SKCIIEPUMEHTA .

6 CrenmoBaTh mpaBmiIaM 0e30MMacHOM
paboThl B 1a00OpaTOPUH IPU UCHOJIB30-
BaHNU XMMHYECKOH MOCYAbl U 000pymo-
BaHMS .

6 Mcrionp30BaTh NPH BBIITOTHEHUHT
Y4eOHBIX 3aIaHUil U B IIpoIecce
HCCIIe0BATEIbCKON NEATEIbHOCTH
HAy4YHO-NIOIYJISIPHYIO JIUTEPATy Py
XHUMHYECKOTO COAEp KaHMUsI, CIIpaBOU-
HbIE MaTepHaJibl, pecypcsl IHTEepHeTa .

6 BricTpauBaTh pa3BEPHYTHIE MIUCbMEH-
HbIE U YCTHBIC OTBETHI C OIIOPOH Ha
uHpOpMAHIO U3 yu4eOHUKA U CIPaBOY-
HBIX MaTEPHAJIOB, TPAMOTHO HCITOJIB30-
BaTh U3YUYEHHBIN MOHATUMHBIN anmapar
Kypca XUMHHU
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Ilpooonsicenue mabn.

IIpumepHbIE TEMBI,
pacKpbIBaOIINe JaHHBIH
pa3zaeJi NporpaMmel,

M KOJIHYECTBO YaCoB,
OTBOAMMOE HA UX H3yYeHHe

OcHoBHOE coaepkanue

OcHOBHbIE BHABI J€SITEJIbHOCTH
o0yyaroumnxcs

Pasaen 3. llepuoaunyeckuii 3aKkoH U [lepuoauyeckas cucteMa XMMH4YeCKUx 37ieMeHTOB /I. U. MeH e ieeBa.
CTpoeHMe aTOMOB. XUMHYeCKas CBsA3b. OKHC/IMTE/IbHO-BOCCTAHOBUTE/IbHBIE peakuuu (15 u)

Tema 8. [lepuoanyeckui
3akoH M llepuoguyeckas
cucTeMa XUMHUYeCKHUX
anemeHToB /. U. MeHpe1e-
eBa. CTpoeHue aTtoma (7 4)

IlepBbie MONBITKN KiTaCCU(MUKALTUH
XMMHUYECKUX 3JIeMeHTOB . [ToHsaTHE O
rpynmax CXOJHBIX 3JIEMEHTOB (IIeaI0d-
HBIC U MIEJI0YHO3EMEIbHBIC METAILIHI,
raJIOTeHbl, HHEPTHBIE T'a3bl) .

DIIeMEeHTHI, KOTOpbIe 00pa3yIoT
aM(OTepHBIE OKCHUIBl U THAPOKCHUABI .
[lepuonnueckuii 3akon u Ilepuonu-
4yecKasl CUCTeMa XHUMHYECKUX 3JIEMEHTOB
. . Menneneesa . [lepuoasl, rpynnsl,
noarpynmsl . ®u3nueckuit cMpIcl
MOPAAKOBOTO HOMEpaA dJIEMEHTa, HOMe-
POB IIEPHOMA U TPYTIIIHI .

Ctpoenue aTomoB . COCTaB aTOMHBIX
saep . 3otonsl . Dnextponsl . CTpoeHue
9JIEKTPOHHBIX 000JI0YEK aTOMOB IIEPBBIX
20 xumuueckux snemeHToB [lepuoanye-
ckoit cuctemsl [[. 1. Menneneena .
XapaKTepUCTUKa XHUMUYECKOTO 3IIEMEH-
Ta 1O ero mojoxkeHuto B Ilepumonnueckoit
cucteme J[. 1. Menneneena.

6 PackphIBaTh CMBICI NEPUOIUYECKOTO
3aKOHa .

6 IToHuMaTh CyniecTBOBaHUE NEPUOIUYE-
CKOM 3aBHUCHUMOCTH CBOMCTB XUMHUYEC-
CKMX 3JIEMEHTOB (M3MEHEHHUE PaJuyCcoOB
aTOMOB U BJICKTPOOTPHIIATCILHOCTH)

M UX COCIMHEHHUMN OT MOJIOKCHUSI B
MEPUOIMYECKON CUCTEME M CTPOCHMUS
aTtoMa.

6 YcTaHaBIUBaTh CBA3b MEXKIY MOJIOXKE-
HHUEM 3JI€MEHTa B IEPUOINYECKON
CHCTEME U CTPOCHHUEM €ro aTromMa (cocran
H 3apsifa sizpa, oO1iee 9ucio dIEKTPOHOB
H paclpesieIeHue UX 10 3JIEKTPOHHBIM
CJIOSIM) .

6 [Iporao3upoBaTh XapakTep U3MEHEHUS
CBOMCTB D3JIEMEHTOB U MX COCIAHMHEHHH IO
rpynnam u nepuogam Ilepuoanueckoi
CHCTEMBI .

6 XapakTepu30oBaTh XUMHUYECKHUE DJIEMEH-
ThI IIEPBbIX TPEX NIEPUOIOB, Kalusl,
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3nauenue llepumomndeckoro 3akoHa

u Ilepuonuyeckoil cucTeMbl XUMHUYE-
CKHUX 3JIEMEHTOB ISl Pa3BUTHS HAyKH U
npaktuku . JI . 1. Mennenees — yu€Hbli,
TeNaror U rpakIaHvH .

JleMoHCcTpanuu

Koporkonepuonnass v JJIMHHOIEPUOI-
Has ¢popmbl [lepuognueckoil cCucTeMbl
xuMmudeckux anementoB [ . 1. Mennene-
eBa.

O3HakoMJIeHHE ¢ 00pa3laMHu METaJIOB
1 HEMETAJLJIOB .

JlaGopaTopHble U MPaKTUYeCKUe
pa6oThl

Jlabopamopmnswiii onvim:
BzaumoneiicTBue THAPOKCHIA [TUHKA C
pacTBOpamMu KHCJIOT M LISJIoYei

KalbpIUsl MO0 WX TOJIoXkeHHIo B [lepwo-
nuyeckout cucteme J[. 1. Menneneena .
6 CrnepgoBarh mpaBujaM Oe3omacHoil pabo-
TBl B JIAOOPATOPHHU IPHU HCIOIB30BaHUU

XUMHYECKOH MOCyAbl U 000pYI0BaHHUS .

6 BricTpauBaTh pa3BEPHYTHIC MUCHMEH-
HBIC U YCTHBIC OTBETHI C OHOpOﬁ Ha
nHpopManuio u3 yueOHHUKA U CIIpaBOU-
HBIX MaTEpHaJIOB, TPAMOTHO HCIIOJIb30-
BaTh U3y4YCHHBIA MOHSATUWHBIN anmapar
Kypca XUMHUH .

6 Mcionp30BaTh MPH BBIITOJTHEHUHT
Y4eOHBIX 3aJJaHUi TEKCThI yuyeOHUKa,
crpaBouHble MaTepuansl (Ilepunoguue-
CKYIO CUCTEMY XHUMHUYECKHUX 3JIEMEHTOB
.U . Meunneneesa, Tabiauily pacTBOpH-
MOCTH KHCJIOT, OCHOBAaHHUU M COJICH B
BOJE, DJIEKTPOXUMHUUECKUH PsIJT
HaIpsHKEHUH METaJlJIoB) .

6 Mcionp30BaTh IPH BBIITOJTHEHUHT
y4eOHBIX 3alaHUM U B IpoIecce
HCCIIeIOBATEIILCKON NeATEIbHOCTH
HAy4YHO-NOMYJISIPHYIO JTUTEPATy Py
XHUMHYECKOTO COIEPIKaHUsI, CIIPaBOY-
HblE MaTepuainsl, pecypcsl MHTepHETa

Tema 9. XuMuuyeckKas CBfA3b.
OKHC/IUTE/IbHO-BOCCTAHOBH-
TeJibHbIE€ peaKIuu

(84)

DJIeKTPOOTPHULIATEIIEHOCTH AaTOMOB
XMMHUYECKUX HIIEMEHTOB .

Xumuueckast cBsi3b (MOHHAsI, KOBAJICHTHAsI
MOJISIpHAsl M KOBAJICHTHAS HEIIOJISIpHASA) .

6 PackpbIBaTh CMBICI U3y4YaeMbIX
TOHSATHH .

6 OnpenensiTh BUJ XUMUUYECKON CBSA3HU
B COCIMHEHUU .
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ewwedJodu senoged veHdawudy

Oxonuarue mabi.

I[IpuMepHbIe TeMbl,
pacKpbiBawle JAHHBIA
pasjeJ nporpaMmal,

M KOJIU4eCTBO YaCoB,
OTBOAYMOE Ha UX U3y4YeHHue

OcHOBHOE coaeprKaHue

OCHOBHbIE BU/bI A€SITE/IbHOCTH
0o0Gy4yarummxcsa

CrerneHb OKUCICHUS .
OKHCIUTENbHO-BOCCTAHOBUTEIBHBIE
peaknuu (OBP) . Ilpomecchl OKuUCICHHS
U BoccTaHoBIeHHs . OKUCIUTENN U
BOCCTAHOBHTEIIH .

JleMoHcTpanuu
OKHCINTEIbHO-BOCCTAHOBUTEIbLHEIE
peakuuu: ropeHue, peakiuu pasjioxe-
HHsI, COCOAUHCHUA

6 OmpenensTb CTENIEHb OKUCIEHUS
XHMHYECKOTO 3JeMEeHTa 1o (opmyie
€ro COeJMHEHHS .

6 OnpenensTh 3JIEMEHT (BEIIEeCTBO) —
OKHCJIUTEIb U 3JIEMCHT (BEIISCTBO) —
BOCCTaHOBUTEJb .

6 OOBSICHATH CYIIHOCTH IPOILIECCOB
OKHCJIEHUS] U BOCCTAaHOBJICHHUS .

6 CoCTaBIISITh YJIEKTPOHHBIN OanaHC ¢
yIETOM YHCIIa OTHAHHBIX U IMPUHSTHIX
SJIEKTPOHOB .

6 CoCTaBJIATh ypaBHEHHE OKHCIIUTEIb-
HO-BOCCTAHOBUTEIILHON peakIuy .

6 Mlcionb30BaTh PH BBIITOJTHEHUHT
y4eOHBIX 3alaHUM TeKCThl YyUeOHHKA,
CIIpaBOYHEIE MaTepHaisl (IepruoIuIe-
CKYIO CUCTEMY XHUMHUYECKHUX 3JIEMEHTOB
.U . Meunneneesa, TabiauIly pacTBOPH-
MOCTH KHCJIOT, OCHOBAaHHUU B COJICH B
BOJIE, DJICKTPOXUMHUYCCKUHN Pl
HampsHKEHUH METalJIOB)
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9 KJIACC

(2 4B HEegento, Bcero 68 Y, 13 HUX 4 4 — pe3epBHOE BpeMs)

IIpyMepHEbIe TeMbl,
pacKpbIBaLIe AAHHBIN
pasjeJs nporpaMmai,

U KOJIMYECTBO YaCOB,
OTBOAUMOE Ha UX U3yYEeHUEe

OcHOBHOE coJeprKaHue

OCHOBHbIE BUJBI AeATETbHOCTH
oGyyJaromuxcs

Pa3ges 1. BemjecTBo U xumMuyeckue peaknum (17 q)

TloBTOpEHUE U YIIy6IeHUE
3HaHUI OCHOBHBIX pa3/ieJioB
Kypca 8 kjacca

(59)

Ilepuonuueckuii 3akoH . [lepuonuueckas
CHCTEMa XUMHUYECKHUX DJIECMECHTOB

I .U .MenneneeBa . CTpoeHHE aTOMOB .
3aKOHOMEPHOCTH B U3MEHEHHUHU CBOICTB
XHUMHUYECKUX 3JIEMEHTOB MEPBBIX TPEX
MEpHUOIOB, KaJusl, KaJbIHUsI U UX
COCJIMHCHUMW B COOTBETCTBHHU C IMOJIOXKE-
HHUEM DJIEMEHTOB B NEPHOJUYECKON
CHCTEME U CTPOCHHEM HX aTOMOB .
Kmaccudwukarus ¥ HOMEHKJIATypa
HEOPraHUYECKHUX BCIISCTB (MEXIyHa-
poaHas U TpUBHAIBHAS) . XUMHAYECKUE
CBONMCTBA BEIIECTB, OTHOCSIIUXCS K
pa3yIMYHBIM KJlacCaM HEOPraHHuYeCKUX
COE€MHEHNI, UX T€HETHUYECKas CBI3b
HEOpPraHUYEeCKUX BEIIECTB .

CrpoeHue BellecTBa: BUIbl XUMHUYECKOH
CBSI3U M THUIBI KPUCTAIUTMYECKHUX PEIé-
TOK . 3aBUCHMOCTh CBOMCTB BEIIIECTB OT
UX CTPOCHHUSI .

6 XapaKkTepu3oBaTh XUMHYCCKHE
3JIEMEHTHI IEPBBIX TPEX MEPHOIOB,
KaJusl U KaJbIUsl M0 UX MOJOXKEHUIO
B Ilepunoaunueckoit cucreme Il . 1. Men-
JleneeBa .

6 KimaccupuuupoBats U Ha3bIBaTh
HEOpraHWYeCKHe BelIeCTBA M3YUYCHHBIX
KJIacCOB .

6 OnuceIBaTh OOIINE XUMHIECKHE
CBOMCTBa BELIECTB PA3JIMUHBIX KJIac-
COB, ITOATBEPKIATH CBOMCTBA MpUMepa-
MU MOJIEKYJISIDHBIX YPaBHEHHI XUMH-
YECKUX pEaKLuil .

6 OrmpenensiTb BUJ XUMUUECKOH CBSI3H U
THUI KPUCTAJUIMYECKOMN peIéTKH
BEILlECTBA .

6 IIporHO3UpOBaTh CBOICTBA BELISCTB B
3aBHCHMOCTH OT X CTPOSHHS .

6 BrpicTpauBaTh pa3BEpPHYThIE IMCbMEH-
HbIE U YCTHBIE OTBETHI C OIOPOH Ha
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ewwedJodu senoged veHdawudy

Ilpooonsicenue mabn.

IIpumepHbIE TEMBI,
pacKpbIBaOIINe JaHHBIH
pa3zaeJi NporpaMmel,

M KOJIHYECTBO YaCoB,
OTBOAMMOE HA UX H3yYeHHe

OcHoBHOE coaepkanue

OcHOBHbIE BHABI J€SITEJIbHOCTH
o0yyaroumnxcs

JleMoHCcTpanuu

1. Monenu KpUCTaIINYECKUX PEIIETOK
HEOpPraHUYeCKUX BEIIECTB .

2 . KoporkonepuoaHasi ¥ IJIAHHONEPHUOI-
Has ¢popMmbl [lepuoanyueckoi CUCTEMBI
XUMUIeckux 3nemeHToB J[ . 1 . Mennene-
eBa

uHpOpMAIHIO U3 yu4eOHUKA U CIPaBOY-

HBIX MaTepuaaoB, 'PaMOTHO UCIOJIb30-

BaTh U3Y4YCHHBIA NMOHSITUWHBIN anmapar
Kypca XUMHUH .

6 lcronp30BaTh NP BHINOJIHEHUU
y4eOHBIX 3aJaHHUI U B IIpoIlecce
HCCIIeOBATEIbCKON NEATEIbHOCTH
Hay4YHO-IIOIYJIIPHYIO JIUTEPATYPY
XUMHUYECKOTO COJAEpKaHUsl, CIIPaBOY-
HBIE MaTepHaisl, pecypcsl MHTEpHETA

Tema 1. OCHOBHbBIE 3aKOHO-
MEPHOCTH XUMHUYECKHX
peakumii

(49

Knaccudukarus XUMHYECKUX PEaKIUH
IO pa3JINYHBIM NpHU3HAKaM (110 YHCIYy U
COCTaBy y4acTBYIOIIUX B PEaKIIUH
BEIIECTB, 10 TEIJIOBOMY 3G (DEKTY, 1O
W3MEHCHHIO CTEIICHEH OKHCICHUS
XUMHYECKHX 3JIEMEHTOB, 10 00paTUMO-
CTH, IO YyYaCTHIO KaTaJIN3aTopa) .

DK30- U SHIOTEPMUYECKHE PEaKIUH,
TepMOXUMHYECKue ypaBHeHHs . [loHs-
THE O CKOPOCTH XMMHYECKOW PEaKIty .
IToHSATHE O TOMOTEHHBIX M I'€TEPOTEHHBIX
peakuusx . [Tonstue 06 0OpaTUMBIX

6 PackpbIBaTh CMBICI H3y4acMBbIX
MOHSITUHW U MPUMEHSITh 3TH MOHATHS
IIPY OIMICAaHWUM CBOHCTB BEUISCTB U UX
npeBpalleHni .

6 KitaccupuuupoBath XUMHYECKHE
peaknuy IO Pa3JIMYHBIM IPU3HAKAM .

6 YcraHaBIMBaTh 3aBUCUMOCTB CKOPOCTH
XUMHUYECKOH peaKIMu OT Pa3ITMYHbIX
(haxTOpOB .

6 [Iporao3upoBaTh BO3MOKHOCTH
MIPOTEKaHUs XMMHUYECKHX MpeBpalie-
HUH B Pa3JIMYHBIX YCIOBHSIX .
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U HEOOPAaTHUMBIX XUMUYECKUX PEaKr-
six . [ToHsSITHE O XUMHYECKOM pPaBHOBE-
cun . PakTOphI, BIUSAIONINE HA CKOPOCTH
XHUMHUYCCKOW PEaKIMU U MOJIOKCHHUE
XAMHYECKOTO PABHOBECHS .
OKHUCITUTENbHO-BOCCTAHOBUTEIIbHBIE
peakuuu (MEeKTPOHHBIM OanaHC OKUCIIH-
TENbHO-BOCCTAHOBUTEIILHON PEaKIUH) .

JleMoHCcTpanuu

1. 3aBUCHMOCTB CKOPOCTH XUMHYECKOH
peaKkIuu OT pa3jInYHBIX (PaKTOPOB .

2 . Bo3paeiicTBue Karamu3aTopa Ha
CKOpPOCTh XHMHYECKOH pEeaKiuy .

3. Ilpumepsl HEOOpPATHMBIX U 00OpaTH-
MBIX peaKLHii .

4 . CMeleHne paBHOBECHS XUMHYECKOI
peaKIyy .

Bbtuucnenusn

— KOJIMYECTBA BEIIECTBA, 00bEMaA U

MAaccCHl PearcHTOB HIIH MTPOJAYKTOB 1O
YpaBHCHHUSIM XUMHUYCCKUX PCaKIIUH

6 OmpenensiTh OKUCIUTEIh U BOCCTAHO-
Butenb B OBP.

6 CocCTaBIISTh 3JIEKTPOHHBIA OaiaHc
peaxuuy .

6 IIpou3BOOUTH BBIYUCIEHUS 110 XMMHUYE-
CKUM ypaBHEHHUSIM .

6 BricTrpauBaTh pa3BEpPHYTHIE TUCHMEH-
HBIE U YCTHBIE OTBETHI C OIIOPOH Ha
uHpopManuio u3 yueOHNUKA U CIIpaBOU-
HBIX MaTEepHaJIOB, TPAMOTHO HCIIOJIb30-
BaTh U3YUYEHHBIN MOHSATUWHBIA anmapar
Kypca XUMHUH .

6 Mcionp30BaTh NPH BBIITOTHEHUHN
Y4eOHBIX 3a/laHUil U B IIpoIiecce
HCCIIe0BATENbCKON NEATEIbHOCTH
HAy4YHO-NIOIYJISIPHYIO JIUTEPATy Py
XHUMHUYECKOTO COAEPkKAHUSI, CIIPaBOU-
HBIE MaTepHalibl, pecypchl HTEepHeTa

Tema 2. dsieKTpoMTHYECKasA
Aucconanusa. XuMH4YecKHe
peaknuy B pacTBoOpax

(89

Teopust PIEKTPOIUTHIYECKON JUCCOIHA-
OUH . DIEKTPOIUTHI M HEIJIEKTPOIIUTHI .
KaTtnoHbl, aHMOHEI . MeXaHu3M JUCCO-
LHUAIlMU BEIIECTB C Pa3IUYHBIMHU
BUIAMH XUMHYECKO# cBs3u . CTerneHn
nuccomuanuy . CuibHbeIE U cl1a0ble
SJIEKTPOIHUTHI .

6 PackpbIBaTh CMBICI U3y4aeMBbIX
OOHSITHH, a TaK)X€ CMBICI TEOPHUU
JIEKTPOJIUTHUECKON JUCCOLAIUH .

6 OOBSACHATH NPUYUHBI 3JIEKTPOIPOBOJ-
HOCTH BOJIHBIX PACTBOPOB .

6 CoCTaBIISITh YPaBHEHHS AUCCOIUALIUHA
KHUCJIOT, MIEJIOYEH U COJICH, ITOJTHEIE
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ewwedJodu senoged veHdawudy

Ilpooonsicenue mabn.

IIpumepHbIE TEMBI,
pacKpbIBaOIINe JaHHBIH
pa3zaeJi NporpaMmel,

M KOJIHYECTBO YaCoB,
OTBOAMMOE HA UX H3yYeHHe

OcHoBHOE coaepkanue

OcHOBHbIE BHABI J€SITEJIbHOCTH
o0yyaroumnxcs

Peaknun moHHOTO OOMEHa, YCIOBUA HX
nporekaHus . IoHHbIe ypaBHEHUS

peaxuuii .

XHUMHYECKHE CBOMCTBA KHUCIIOT, OCHOBA-
HUI ¥ COJICH B CBETE MPEJACTaBJICHUN 00
3JIeKTpoauTHYeckoit nuccounanuu . Cpena
pactBopa . [loHstue o ruaponn3e comuei .
Kal{eCTBeHHbIe p€akuuu Ha KaTHOHBI

1 QaHUOHHI .

JleMoHCcTpanunu

DexTpudeckasi IPpOBOAUMOCTb PacTBO-
POB BEHICCTB, ABUXXCHUEC MOHOB B DJICK-
TPHUYICCKOM II0JIC .

OTBITHI, WUTIOCTPUPYIOIINE TPU3HAKH
MPOTEKaHMs peaKIuii HOHHOTO OOMEHa .
OMNBITHEI 11O OnpeaACJIICHUIO CPEALI B
pacTBopax coliel (XJIopuaa HaTpHs,
kapOoHaTa HaTPHsl, XJOPHUAA [IUHKA) .

JlaGopaTopHbIe M NPaKTHYECKHE
pa6oTsl

Jlabopamopnuii onvim:

Peakiun nonHoro obmMeHa B pacTBopax
3JIEKTPONUTOB: cyibdara meau(1l)

U COKpam¢HHbIE HOHHBIE YPAaBHEHUS
XHUMHYESCKHUX pEaKIui HOHHOTO
oOMeHa .

6 IImanupoBaTh M OCYIIECTBIATH HA
MPaKTUKE XUMHUYECKHE SKCIEPUMEHTHI,
IIPOBOIUTH HAOIIONCHUS, IeIaTh
BBIBOJIBI IO PE3yJIbTATaM dKCIIEPUMEH-
Ta.

6 CrnenoBaTh IpaBHiIaM O0e30TacHOMN
paboTts! B 1abopaTopuu MPU UCIIOIB30-
BaHMHM XHMHUYECKOH mocyasl U obopyno-
BaHMS .

6 IIpon3BOOUTH BBIYMCICHUS 110 XHMHUYE-
CKUM yPaBHEHUSM .

6 BricTrpanBaTh pa3BEpPHYTHIE MUChMEH-
HBIE U YCTHBIC OTBETHI C OIIOPOH Ha
uHpOpMaLHIO U3 yd4eOHUKA U CIPaBOY-
HBIX MaTEPHAJIOB, TPAMOTHO HCITOJIb30-
BaTh U3Y4YCHHBIA NMOHSITUWHBIN anmapar
Kypca XUMHUH .

6 lcrionb30BaTh NPU BBINIOJHEHUH
y4eOHBIX 3aJaHUH U B IIpoIlecce
HCCIIeI0BATEIBCKON NesITeIbHOCTH
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H mEnoun, KapooHaTa HATPUS U COJISI-
HOW KHCJIOTBI, peaKLusl HEUTpaIu3aluun
MEXXy THAPOKCHUIOM KaJIMsI U COJITHOU
KHUCJIOTOH .

Ilpakmuueckas paboma:

Ne 1. Pemenne 3kcnepuMeHTaIbHBIX

3a/1a4 1o TeMe .

Boluucnenusn
— 110 YPaBHEHUSIM XUMHUYCCKUX PEaKIi

HAyYHO-IOMYJISIPHYIO JUTEpPaTypy
XMUMHUYECKOTO COJAEPkKaHUs, CIIPaBOU-
Hble MaTepuaisl, pecypcsl IHTepHeTa

Pa3zgen 2. HemeTasyibl M UX cCOeAUHEeHUs (24 1)

Tema 3. 0612 XapaKTepu-
CTHKAa XMMHUYeCKHUX 31eMeH-
TOB VIIA-rpynnel. I'ajioreHst
(49)

OOmas xapakTepHUCTHKa TaJIOTCHOB .
OcoOeHHOCTH CTPOEHUSI aTOMOB 3THX
3JIEMEHTOB, XapaKTepHbIC ISl HUX
creneHu okuciaeHus . CTpoeHne u
(u3nyeckue cBOICTBA MPOCTHIX Be-
IIECTB — TaJOT€HOB . XMMHUUYECKUe
CBOMCTBA Ha NMpHUMepe XJopa (B3auMo-
JeicTBUE C MeTa/ulaMH, HEMeTallJlaMH,
menovyamu) . XsopoBonopos . CossiHast
KHCJIOTA, XUMHYECKHE CBOMCTBA,
noxydeHue, npuMeHenue . KagectBen-
HBIE€ peaKIUH Ha TAJIOTeHUA-HOHHI .
JelicTBue xjopa ¥ XJIOpOBOAOPOJA HA
OpraHu3M uelloBeKka . BaxHelmue
XJIOPHUIBI U UX HAXO0XICHUE B IMPHUPOJIE .

JleMoHCcTpanuu
Buneomarepuaibl: rajJoreHbl H UX
COCJIMHEHHS .

OO6pasis!l XJIOPUAOB .

6 OOBACHATH 00IIMe 3aKOHOMEPHOCTH B
M3MEHEHHUH CBOMCTB HEMETAJIJIOB M X
COeIMHEHUH B IIpeeiax MajablX [IepHo-
JIOB Y INIaBHBIX noarpynn Ilepuonuue-
CKOW CHCTEMBI XUMHUYECKUX JIEMEHTOB
C y4ETOM CTPOCHHS UX aTOMOB .

6 XapakrepuzoBaTh GU3HUISCKHUE U XU-
MHUYECKHE CBOICTBA IPOCTHIX BEIISCTB
rajJjoreHoB (Ha mpuMepe XJjaopa) u
CIIOKHBIX BEIIECTB (XJI0pOoBOAOpOaA,
XJIOpUa HATPHsl), CIOCOOBI UX MOJyde-
HUsSI, IPUMEHEHUE U 3HaUYCHUE B
MIPHUPOJIEC U KU3HH YEJIOBEKa .

6 OnpenensiTb raJOreHU-UOHBI B
pactBope .

6 ITnaHMpPOBAaTh M OCYIIECTBIISITh Ha
MIPAaKTUKE XUMHUYECKHUE IKCIIEPUMEHTHI,
MIPOBOJIUTH HAOJIOACHHUS, AeTIaTh
BBIBOJIBI I10 pe3yJIbTaTaM dKCIEPHMECHTA .
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ewwedJodu senoged veHdawudy

Ilpooonsicenue mabn.

IIpumepHbIE TEMBI,
pacKpbIBaOIINe JaHHBIH
pa3zaeJi NporpaMmel,

M KOJIHYECTBO YaCoB,
OTBOAMMOE HA UX H3yYeHHe

OcHoBHOE coaepkanue

OcHOBHbIE BHABI J€SITEJIbHOCTH
o0yyaroumnxcs

JlaGopaTopHble U NpPaKTUYeCKUe
pa6oThbI

Jlabopamopnulii onvim:
Pacno3naBaHue XJI0pUI-HOHOB .
Ilpaxmuueckas paboma:

Ne 2 . T[lonmydeHue CONSTHONH KUCIOTHI,
n3ydeHue e€ CBOMCTB .

Boiuucnenusn

— 110 ypaBHeHI/lﬂM XUMHUUYCCKUX peaK—
L1, €CIM OJWH U3 pEearcHTOB JaH B
H30BITKE;

— 00BEMOB T'a30B M0 YPAaBHEHUIO
peakunu Ha OCHOBE 3aKOHa 00OBEMHBIX
OTHOIIICHUM ra3oB

6 CrnenoBath mpaBuiiam Oe3omacHoi pado-
THl B JJaOOpaTOpHH TPH HCIOIH30BAaHUH
XUMHUIECKOH MOCyAsl U 000PYJOBAHHS .

6 BricTpauBaTh pa3BEPHYTHIC MUCHMEH-
HBIE U YCTHBIC OTBETHI C OIIOPOH Ha
uHpopManuIo u3 yueOHMUKaA U CIIpaBOU-
HBIX MaTEPHAJIOB, TPAMOTHO HCIIOJIB30-
BaTh M3y4YE€HHBIH NOHATUHHBINA ammapat
Kypca XUMHUH .

6 Mcrionp30BaTh NPH BBIITOTHEHUHT
y4eOHBIX 3aJaHUI U B IIpoIecce
HCCIIeOBATEIbCKON NeATEIbHOCTH
HAyYHO-NIOIYJISIPHYIO JUTEPaTy Py
XHUMHYECKOTO CONEPIKAHUSI, CIIPaBOY-
HBIE MaTepHalibl, pecypchl HTEepHeTa

Tema 4. O61asa XapaKTepu-
CTUKa XMMH4YEeCKHUX 3JIeMeH-
ToB VIA-rpynnbl. Cepa u eé
coeauHeHus (5 1)

OOmas xapaKTepUCTHKa 3JIEMEHTOB
VIA-rpynmnsl . OcoO€HHOCTH CTPOCHUS
aTOMOB 3THX 3JIE€MEHTOB, XapaKTepHBIE
Il HUX CTeleHHn okucieHus . CtpoeHue
" pU3UIECKHe CBOWCTBA NMPOCTHIX
BEIIECTB — KHUCJIOPOJa U CEPHI .
AnnoTponHble MOIU(HUKAINU  KHCIOPO-
na U cepbl . XUMHUYECKUE CBOMCTBA CEPHI .
CepoBoniopoJ, crpoeHue, pu3nuecKue

6 OOBSICHIATH 00IIMEe 3aKOHOMEPHOCTH
B U3MEHEHUU CBOWCTB 3JIEMEHTOB
VIA-rpynnsl ¥ UX COeIUHEHUMN
C y4€TOM CTPOEHHS UX aTOMOB .

6 Xapaktepu3oBaTh (pu3HIECKUE
U XUMHYECKHE CBOIICTBA IPOCTOrO
BEIECTBA CEPhI U €€ coeqUHEHU N
(cepoBogopona, OKCHIOB CEPHI, CEpHOIt
KHUCJIOTHI, CyIb(haToB), CIOCOOBI UX
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U XMMHYecKHe cBoHcTBa . OKCUIBI CepHl
KaK IPeICTaBUTEIN KUCIOTHBIX OKCH-
noB . CepHast kucinoTa, GpU3NIECKUe

1 XMMHYECKHE CBoMcTBa (001IMe Kak
MIPEICTaBUTEN S Kjlacca KUCIOT U CHelu-
(uueckue), npuMeHEHHE .

XuMHUYECKHE PEaKINH, JIS)KAIIHE B OC-
HOBE MMPOMBILIJIEHHOTO criocoba momay4e-
HHSI CEpHOI KUCIJIOTHI . AniapaTsl U
MIPOTEKAIOIINe B HUX IPOIecCH (Ha MpH-
Mepe MPOU3BOJICTBA CEPHOI KHUCIIOTHI) .
Cosu cepHO# KMCIOTHI, KaUeCTBEHHAas
peaknus Ha cyiab(aT-uoH .

Haxoxnenue cepbl u €€ coeIMHEeHUN

B mpupojae . XUMHYECKOE 3arps3HeHUE
OKpY Xalolllel cpeabl COEAUHEHUSIMU

cephl (KHCIIOTHBIE TOXKIH, 3arpsi3HEHNe
BO31lyXa U BOOOEMOB), CIIOCOOKI €T0
NPEeIOTBPALLCHUS .

JleMoHCcTpanuu

Komnexnuu (Bumeomarepuainsl): cepa
U €€ COeIMHEHUS .

OOyriauBaHHe caxapa o AeHCcTBHEM
KOHIICHTPUPOBAHHOI CEpPHOM KHCIIOTHI .

JlaGopaTopHble M NpaKTHYecKHe
pa6oThbI

JlabopamopHvle — onvimoi:
OOHapy>keHHe Cyiab(aT-HOHOB .
B3aumoneiictBue pazdaBieHHON cepHOU
KHUCJIOTHI C IUHKOM .

MOyYEeHUsI, IPUMCHCHHUE U 3HAYCHUE
B IPUPOJIC U KU3HH YEJIOBEKA .

6 OmnpenensTs HaMU4YHE Cyib(aT-HOHOB
B pacTBOpE .

6 OOBSICHATH CYIIHOCTH 3KOJOTHYECKUX
mpo6JieM, CBSI3aHHBIX C IepepaboTKOM
COCIMHEHUH CepHI .

6 [InaaupoBaThH U OCYIISCTBISTH Ha
MPaKTUKE XUMHUYECKHE IKCIIEPUMEHTHI,
IIPOBOJIUTH HAOIIONCHUS, AeIaTh
BBIBOJIBI IO PE3yJIbTaTaM SKCIICPUMEHTA .

6 CrenoBaTh mpaBmiIaM 0e30MacHOM
paboTsl B 1a60paTOpUN NPH UCIIOIB30-
BaHWHM XMMHUYECKOW MOcynbl U obopyno-
BaHWUA .

6 IIpon3BOIUTE BBIYMCICHUS 110 XHUMHYE-
CKHAM yYPaBHCHUSIM .

6 lcrionb30BaTh NPU BBINIOJHEHUH
y4eOHBIX 3aJaHUi TEeKCTHI yueOHUKa,
cupaBouHble MaTepuansl (Ilepuoauae-
CKYIO CUCTEMY XHMHUYECKUX DJIEMEHTOB
J1. 1. MeHnnaeneeBa, TaGIUIly PACTBOPH-
MOCTH KHCJIOT, OCHOBAaHUH U cosieit
B BOJE, DJIEKTPOXUMUYECKUN P
HaIPsHKSHUI METaJIJIOB) .

6 Vcriorp30BaTh IMPU BEIMIOJIHEHUU Yy4e0-
HBIX 3aJIaHUH U B MPOLIECCE UCCIeI0Ba-
TeﬂbCKOﬁ ACATCIBbHOCTH Haytmo—nony—
JISIPHYIO JINTEPaTypy XUMHYIECKOTO
cojJeprKaHUs, CIIPAaBOYHbIE MaTCPHAIIBI,
pecypcel MHTEepHeTa
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ewwedJodu senoged veHdawudy

Ilpooonsicenue mabn.

IIpumepHbIE TEMBI,
pacKpbIBaOIINe JaHHBIH
pa3zaeJi NporpaMmel,

M KOJIHYECTBO YaCoB,
OTBOJMMOE HA UX H3yYeHHe

OcHoBHOE coaepkanue

OcHOBHbIE BHABI J€SITEJIbHOCTH
o0yyaroumnxcs

Bovituucnenusn

— II0 YPaBHEHUSAM XUMHUYECKUX PEaKIHi;
— MacCOBOM JOJIH BBIXOJa MPOIYKTa
peakuuu

Tema 5. O61as xapakTepu-
CTUKAa XUMHYECKHX 3/1eMeH-
TOB VA-rpynnsl. A30T,

docdop u ux coeguHeH U
(7 )

OO611ast XxapaKTepHUCTHUKA DJIEMEHTOB
VA-rpynmnsl . OcOOEHHOCTH CTPOCHUS
aTOMOB 3THX JJIEMEHTOB, XapaKTepPHBIE
JUTSI HUX CTEIIEHH OKHMCIICHUS .

A30T, pacupocTpaHeHHe B IPUPOJE,
¢u3nyeckue U XUMHIECKNE CBOMCTBA .
Kpyrosoport azora B mpupoze .

AMMUaK, ero pu3ndecKnue U XuMude-
CKHE CBOWCTBA, MOJIydeHUE U MPUMEHE-
Hue . Conu aMMOHHUS, UX QU3NYECKUE

1 XMMUYECKHE CBOMCTBA, IPUMEHEHUE .
KauecTBeHHast peakiusi Ha HOHBI
aMMOHHS .

A3zoTHas kuciora, e€ pu3nvYecKue

U XUMHYECKHE CBOMCTBa (00IIue Kak
MpeJCTaBUTENS KJlacca KUCIOT U
crienuduyeckue) . Mcnonp3zoBanue
HUTpPATOB U CoJIE aMMOHHS B Ka4yeCTBE
MHHEPaJIbHBIX yI00peHUH .

6 OOBSICHATH OOIIMEe 3aKOHOMEPHOCTH B
U3MEHEHHUHN CBOMCTB dJIEMEHTOB
VA-rpynmsl 1 uX COeqUHEHUH ¢ y4éTom
CTPOEHHS UX aTOMOB .

6 Xapakrepu3zoBaTh GU3NIECKHE U
XHUMHYSCKHE CBOMCTBA MPOCTHIX
BEIecTB a30Ta U pochopa u ux coequ-
HEeHHUM (aMMHUaKa, CoJIeH aMMOHWUS,
a30THOI KHCIIOTHI, HUTPATOB, OKCHIA
dochopa(V) u pocdhopHOil KUCITOTHI,
¢pocdaroB), cmocoObI UX MOTy4YSHUS,
MIpUMEHEHHUE U 3HaUY€HHUE B IPUPOJIE
1 JKM3HU YEJIOBEKa .

6 OmpenensaTe HOHBI aMMOHUSA U ¢oc-
(haT-noHEI B pacTBOpE .

6 OOBSICHATH CYIIHOCTH 9KOJOTHYECKUX
mpo6sieM, CBSI3aHHBIX C HaXO0XJIEHUEM
coeauHeHwuit a3ora u ¢pocdopa B
OKpYy>Karolieu cpene .
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XUMHYECKOE 3arpsI3HEHUE OKPYIKAI0-
el cpeabl COeUHCHUSIMU a30Ta
(KHCTIOTHBIC JOXKIH, 3arpS3HCHUE BO3Y-
Xa, MOYBBI U BOJOEMOB) .

dochop, anmoTponHbie MOAUDUKAITUTH
dochopa, pusnyueckue U XUMHUUECKHE
CBOICTBA .

Oxkcup dpochopa(V) u pochopnas
KHCJIOTa, QU3NYECKUEe U XUMHUYECKHE
cBoOMcTBa, nony4yenue . KauectsenHnas
peaknus Ha ¢pochaT-HOHSHI .
Hcnonp3oBanue gochatoB B KauecTBe
MHUHEPaIbHBIX YI00peHuii . 3arps3Henne
TIPUPOAHBIX BOTOEMOB (ocharamu .

JleMoHCcTpanuu

Komnekunu: ¢Gpochop U UX COCTUHEHHUS .
B3aumoneiicTBre KOHIEHTPUPOBAHHOU
a30THOM KHUCJIOTHI C MEJIBIO .

JlaGopaTopHble U MpaKTUYEeCKHUe
pa6oThbI

Jlabopamopnvie onvimul:

1 . BsaumopeiictBue coneil aMMOHHUSA

C MIEJIOYBIO .

2 . O3HakoMJIeHHE C O0Opa3laMH a30THBIX
1 hpochopHBIX ya0OpEeHNUI .
Ilpakmuueckasn paboma:

Ne 3. IlosnyueHrne aMMHaka, W3ydeHHE
€r0 CBOMCTB .

Boviuucnenusn
— [0 YyPaBHEHUSIM XUMHUYECKUX peak-
§R8%8%

6 IInaHMpPOBATh M OCYIICCTBIISITH Ha
IIPaKTHKE XUMHUUECKHE SKCIEPHUMCEHTEHI,
IIPOBOIUTH HAOIIONCHUS, IeIaTh
BBIBOJIBI IO pe3yJIbTaTaM dKCIepH-
MCHTA .

6 CienoBaTh mpaBHiIaM 0e30MacHOM
pabots! B 1abopaTopuu MPU UCIOIB30-
BaHUU XMMHUYECKON MOCYyHabl U 0060pymo-
BaHUS .

6 TIpou3BOANTH BBIYUCICHHS MO XUMHYE-
CKUM ypaBHEHHUSM .

6 Mlcionp30BaTh IPH BHIIIOJTHEHUHT
y4eOHBIX 3aJaHui TEKCTHI yueOHUKa,
COpaBOYHbIE MaTepUaIbl (IIepuoauIe-
CKYIK CUCTEMY XUMHUYECKUX DJIECMEHTOB
.. MenaeneeBa, TaOIUIly PacCTBOpH-
MOCTH KHCJIOT, OCHOBAaHHUU U COJICH B
BOJE, IIEKTPOXUMHUUECKUN PSIJ
HaIpsHKEHUH METaJlIOB) .

6 Mcionp30BaTh IPH BBIITOJTHEHUHT
Y4eOHBIX 3alaHUl U B IIpoIecce
HCCIIeIOBATENILCKON NeATEIbHOCTH
HAy4YHO-HOMYJISIPHYIO JUTEPATy Py
XHUMHYECKOTO COJEPIKAHUsI, CIIPABOY-
HBIE MaTepHaisl, pecypcsl MHTEpHETA
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ewwedJodu senoged veHdawudy

Ilpooonsicenue mabn.

IIpumepHbIE TEMBI,
pacKpbIBaOIINe JaHHBIH
pa3zaeJi NporpaMmel,

M KOJIHYECTBO YaCoB,
OTBOAMMOE HA UX H3yYeHHe

OcHoBHOE coaepkanue

OcHOBHbIE BHABI J€SITEJIbHOCTH
o0yyaroumnxcs

Tema 6. 0611125 XapaKTepuc-
THKa XMMHU4Y€CKHX 3/IeMeH-
TOB IVA-rpynnsi.

Yriiepoa v KpeMHHUH U UX
coeJIHEeHUs

(89

Yriepon, alyIoTpOoNHbIE MOAU(UKA-
LMY, pacIpoOCTPaHEeHUE B IPUPOLE,
(pusnueckue u XUMHYIECKHE CBOMCTBA .
Ancop6uus . Kpyrosopor yriepona

B IIPUPOJIE .

Oxkcupapl yriepoaa, ux GpusndecKue

M XUMHUYECKHE CBOHCTBA, UX JEHCTBUE
Ha KUBbIE OPTAaHU3MBI, IOTyYEeHHUE

U NpUMEHeHne . JKOJIOTHYeCKHe Npoobire-
MBI, CBSI3aHHBIE C OKCUIIOM YTJIEPO-
na(IV); runoresa 1100a7IBHOrO MOTEILIC-
HUs KJIUMaTa; MapHUKOBBIH 3 deKT .
VYronpHast KHCIIOTa U €€ COJIH, UX
(u3nyeckue 1 XUMHIECKUE CBOMCTBA,
MoJIydeHHe W npuMmeHeHue . KauecTBeH-
Hasl peakius Ha KapOOHAT-HOHEI .
Hcnonp3oBanue kapOOHATOB B OBITY,
MEIULHMHE, MPOMBIIIJIEHHOCTH, CElb-
CKOM XO3sICTBe .

TlepBoHavyanbHBIE TOHSATHS 00 OpraHU-
YECKUX BEIIECTBAX KaK O COEAUHEHUSIX
yriepojaa: 0COOEHHOCTH COCTaBa U
crpoenus . [Torstue o 6Gnonorndecku
BaXXHBIX BEIIECTBaX: )XHUpax, Oenkax,

6 OOBSICHATH O0IIHE 3aKOHOMEPHOCTHU

B UBMECHCHHUH CBOMCTB 3JIEMEHTOB

IVA-rpynnel u ux coeilMHEeHu! ¢ y4é-

TOM CTPOEHUS UX aTOMOB .

Xapaktepu3oBaTh GHU3NUESCKHUE

M XUMUYECKHE CBOMCTBA MPOCTBIX

BEIIECTB yIriepoaa U KPEMHHS U UX

coeqUHEHMH (OKCHAOB yTiIepoa,

YTOJIbHOW KHCJIOTHI, KapOOHATOB,

OKCHJAAa KPEeMHHS, KpeMHHEBOH KHCIIO-

ThI, CHJINKATOB), CHOCOOBI UX MMOJIy4e-

HUsI, IPUMCHEHHUE U 3HAaUYCHHUE B

IIPUPOJIE U )KU3HH YEJIOBEKa .

6 OmpenensTe KapOOHAT- U CHIIMKAT-
HOHBI B pacTBOPE .

6 OOBSICHATDH CYIIHOCTBH DKOJIOTHYECKHX
mpoOseM, CBSI3AHHBIX C HaXOXJICHUEM
YTJIEKHCIOro ra3a B OKpy Karomei
cpene.

6 NmrocTpupoBaTh B3aNMOCBSI3b
HEOPraHMYEeCKHX COEJUHEHUH yrieponaa
W OPTaHHYECKUX BELIECTB .

6 IImanupoBaTe M OCYIIECTBIATH HA
MMPaKTUKE XUMHYECKHE dKCIIEPUMEHTHI,

o
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yriaeBogax . MaTepuaibHOE eIUHCTBO
OpPTaHUYECKHUX ¥ HEOPTaHUYECKUX
COEIUHEHUH .

Kpemuuii, ero pusndeckrue u Xxumude-
CKHE CBOWCTBA, ITOJIy4YCHHUE U ITPUMEHE-
HUE B 2JISKTPOHHUKE .

CoenuHEeHUST KPEMHHUSI B TIPUPOIE .
OO1mue npeacTaBicHUus 00 OKCUe
kpemMHUA(IV) 1 KpeMHUEBOI KUCIIOTE .
CuuKaTel, UX HCIOJb30BaHUE B OBITY,
MEeAHIIMHE, TPOMBINIIEHHOCTH . Bax-
HEeWIINe CTPOUTEIIbHBIE MaTepHaIIbl:
KepaMuKa, CTeKIIO, [IEMEHT, OETOH,
Kene300eToH . [Ipobaemsr 6e30macHOTO
HCIIOJIb30BAHMSI CTPOUTEIIBHBIX MaTe-
pUaoB B MOBCEAHECBHOMN XU3HH .

JleMoHCcTpanuu

MO,[ICJ'II/I KPpHUCTATIIMYICCKUX pCIHéTOK
anMasa, rpaduTa, MOJICKYJIBl pyriepe-
Ha.

AncopOuus pacTBOPEHHBIX BELISCTB
aKTUBUPOBaHHBIM yriém . [IpoTusoras .
Buneomarepuansl: cuiamkaTHas npo-
MBIIIIJICHHOCTS .

Mopaenu MOJIEKyJl OPraHU4YeCKUuX Be-
MIECTB .

JlaGopaTopHble U NMpaKTHYecKue paGoThl
Jlabopamopuuii onvim.
KauecrBeHHas peakuusi Ha KapOOHAT-UOH .

MPOBOAUTH HAONIONECHUSA, JeaTh
BBIBOJIBI 110 pe3yJibTaTaM JKCIIEPUMEHTA .

6 CrenmoBaTh mpaBHJIaM 0e30MacHOM
paboThl B 1a00OPaTOPHUH MTPU KCIIOIB30-
BaHWHM XMMHUYECKOW MOCyIbl U 000pyno-
BaHMUS .

6 Mcronp30BaTh MPH BBEINTOJIHCHUH
Y4eOHBIX 3aJaHUN TEKCThl YUYCOHUKA,
crpaBouHble MaTepuaisl (Ilepunoguae-
CKYIO CUCTEMY XHMHUYECKUX DJIEMEHTOB
J .. Menneneesa, TaOIHIly pacTBOPH-
MOCTH KHCJIOT, OCHOBAaHHUM U coJieil B
BOJIE, DJIEKTPOXUMHUYIESCKUNA PSII
HaIpsDKEHUI MEeTajlioB) .

6 Mcronp30BaTh MPH BBEIITOJITHEHUH
y4eOHBIX 3aJJaHUI U B IIpolecce
HCCIIEIOBATEIBCKOU AeSTEIbHOCTH
Hay4HO-HOMYJISIPHYIO JIUTEPaTypy
XUMHUUYECKOTO COJAECpKaHUs, CIIPaBOY-
HBIE MaTepHalsl, pecypchl HTepHeTa
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ewwedJodu senoged veHdawudy

Ilpooonsicenue mabn.

IIpumepHbIE TEMBI,
pacKpbIBaOIINe JaHHBIH
pa3zaeJi NporpaMmel,

M KOJIHYECTBO YaCoB,
OTBOAMMOE HA UX H3yYeHHe

OcHoBHOE coaepkanue

OcHOBHbIE BHABI J€SITEJIbHOCTH
o0yyaroumnxcs

Ilpaxmuueckue pabomeur:

Ne 4 . IlomyuyeHue yriaeKuciaoro rasa .
KauectBenHas peaknus Ha KapOOHAT-HOH
Ne 5 . Pemienue sKxcniepuMeHTAIbHBIX
3a7a4 no teme «Hemeranaen .

Bbtuucnenusn

— I10 yPaBHCHUSIM XUMHUYECKHX peak-
L1, €CIM OJUH U3 peareHTOB JaH B BUJE
BOJITHOTO pacTBOpa C U3BECTHOW MacCOBOM
noaeu

Pa3ges 3. MeTaJ/Libl M MX coeArHeHuA (20 v)

Tema 7. O61He CBO¥CTBa
MeTaJIJIOB
(4

OO6mas xapakKTepUCTHKA XUMHYECKUX
3JIEMEHTOB — METAaJlJIOB HAa OCHOBAaHUU
UX noyoxeHus B Ilepuonuyeckoi
CHCTEME XMMHIECKHUX JIEMEHTOB

J .. MenneneeBa u CTpOEHUS aTOMOB .
Crpoenue MeramioB . Meraanudyeckas
CBSI3b M METaJJIMYecKas KpUCTAJUIHYe-
cKas pemérka DIIEKTPOXUMHY ECKHH
psn HampsikeHud Meramnos . dusmude-
CKH€ U XMMHUYECKHE CBOMCTBA METAJIOB .
OO6ue crnocoObl MONTydYeHUsT METalJIOB .

6 PackpbIBaTh CMBICIT H3y4aeMbIX
MMOHSATUHA U MPUMEHSITH 3TH NOHSITHS
IIPU ONFICAHUM CBOMCTB BEIISCTB U UX
npeBpalleHui .

6 OOBSICHATH O0IIHEe 3aKOHOMEPHOCTH B
U3MEHEHHHU CBOMCTB 3JIEMEHTOB-METalI-
JIOB U UX COEIMHEHUMN C YU4ETOM CTpOe-
HHUA UX aTOMOB .

6 XapakTepn3oBaTh CTPOCHHE METAJJIOB,
oOmue pu3nyecKue U XUMHIECKHE
CBOMCTBa METAJJIOB .
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TTonsATHE O KOPPO3UU METAIIOB U
OCHOBHBIE CITOCOOBI 3aIIUTHI OT KOPPO-
3un . CrnaBel (CTanb, 4yryH, AIOpalOMHU-
HHUH, OpoH3a), UX NMPUMEHECHHUE B OBITY U
MPOMBIIIJICHHOCTH .

JleMoHCcTpanuu

O3HaKOMIJICHHE C 06pa3uaMH MCTaAJIJIOB U
CIIJIaBOB, UX (1)H3I/I‘ICCKI/IMI/I CBOMCTBaMH .
Mopenu KpUCTAIUIMYECKUX PEIIETOK
METaJJIOB .

BungeomaTtepnansl: KOppo3Hsl METaIIOB

JlaGopaTopHble U NPaKTUYeCKUe
pa6oThbI

Jlabopamopnwsie onvimol:
O3HakoMiieHHEe ¢ oOpasllamMu CIUIaBOB
METaJLIOB .

3aBHCHUMOCTh CKOPOCTH pEaKIuH
MeTajlla ¢ KHCJIOTOH OT NMPHUPOABI
MeTaia .

Bbtuucnenusn

— 10 YPaBHEHHSIM XUMHYSCKUX PeaK-
U, €CITU OOWH U3 PEarcHTOB COACPIKUT
npuMecHu

6 XapakTepu3oBaTh OOIINE CIIOCOOEI
MTOJTyYEeHHS METaJIOB .

6 CrenoBaTh mpaBmiiaM 0e30MacHOM
pabots! B 1abopaTopuH NMPU UCIOIB30-
BaHWHM XMMHUYECKOW MOCyIbl U 000pyno-
BaHUS .

6 IIpon3BOIUTH BBIYMCIICHUS 110 XHUMHYE-
CKHUM ypaBHCHI/IHM .

6 Mcmonp30BaTh MPHY BHINOJIHCHUH

Y4eOHBIX 3aJJaHUH TeKCTHI yUeOHUKa,

crpaBouHble MaTepuaisl (Ilepunonnue-

CKYIO CUCTEMY XHMHUYECKHNX 3JIEMEHTOB

.. MenaeneeBa, TaOIUIly PacCTBOpPH-

MOCTH KHCJIOT, OCHOBAaHUM U cojiell B

BOJE, DIIEKTPOXUMHUYECKUN PsIT

HaIpsDKEHUI MEeTajlioB) .

Hcnonp30BaTh NP BHIITOJIHSHUN

y4eOHBIX 3aJaHUIl U B IIpo1iecce

HCCIEIOBATEIbCKON OesTEIbHOCTH

HAy4YHO-NOMYJISIPHYIO JJUTEPaTy Py

XHUMHYECKOTO COJEPIKAHUsI, CIIPaBOY-

HBIE MaTepHalbl, pecypchl HTEpHETA

o

Tema 8. BaxkHeliliue MmeTaJi-
JIbl 1 UX COeAUHEHUSI
(16 @)

Illenounsie MeTaisl . [TonoxeHue B
Ilepuonuueckoil cucTeMe XUMUYECKUX
snemenTtoB /[ . 1 . MenaeneeBa, cTpoeHue
atoMoB . Haxoxnenue B npupoze .

6 OOBsSICHATH O0IINEe 3aKOHOMEPHOCTHU B
M3MEHCHHUH CBOMCTB 3JIEMEHTOB-METaJl-
JIOB B TPYIIaxX U UX COETUHEHHUI C
y4ETOM CTPOCHHS UX aTOMOB .
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Ilpooonsicenue mabn.

IIpumepHbIE TEMBI,
pacKpbIBaOIINe JaHHBIH
pa3zaeJi NporpaMmel,

M KOJIHYECTBO YaCoB,
OTBOAMMOE HA UX H3yYeHHe

OcHoBHOE coaepkanue

OcHOBHbIE BHABI J€SITEJIbHOCTH
o0yyaroumnxcs

Pu3uUeCKUe M XHUMHYECKHE CBOMICTBA
(Ha mpuMepe HaTpusd U Kanus) . OKCUIbI
U TUIPOKCUAbl HaTpus U Kanud . IIpume-
HEHUE 1IET0YHbIX METAIIOB U UX
COEIMHEHUI] .

IllenoyHO3eMenbHBIE METANIbl MarHuil
U KaJapluk, ctpoenue aromos . [Tonoxe-
Hue B llepuoguueckoil cucrtemMe XxUMHU4YeE-
ckux anemenToB [l . 1. Menneneena .
Haxoxnaenue B npupone . Puzndyeckue u
XHMHYecKue cBoicTBa . BaxxHeitmue
COeVHEHNs Kalbuus (OKCHII, THIPOK-
cup, coun) . JKECTKOCTh BOABI B CIIOCOOBI
e€ ycTpaHeHus .

Amomununii . Ilonoxenune B Ilepuonuue-
CKOH CHCTEME XMMUYECKHX 3JIEMEHTOB
.. MenneneeBa, cTpOEHUE aTOMa .
Haxoxzaenue B npupoae . dusnuyeckue u
XHMHYECKHe cBocTBa . AM(pOoTepHEBIe
CBOICTBa OKCUJa U THAPOKCHUAA .

XKeneso . [Tonoxenune B [lepuoanueckoit
CHCTEME XUMHUYECKUX JIEMEHTOB

I .U . Menneneesa, CTpoeHUE aToMa .
Haxoxnenue B npupoae . Pusnueckue

6 XapakrepuzoBaTh GU3NIESCKHE U XHU-
MUYECKHE CBONMCTBA IIPOCTHIX BEIIECTB
METAJUIOB M UX COeTUHEHUI (OKCUIOB,
TUAPOKCHUIIOB, COJIEH), CIIOCOOBI NX
MOJy4YeHUs, IPUMEHEHHUE U 3HaUCHUEe
B IIPUPOJIE U )KU3HH UEJIOBEKA .

6 Pactio3HaBaTh C MOMOMIBIO KAaUYECTBEH-
HBIX pEeaKLui MOHBI METalJIOB (MarHus,
AIFOMUHUS, [IUHKA, J)KeJae3a, MEIH) .

6 IImanupoBaTe U OCYIIECTBIATH HA
MPaKTUKE XUMUYECKHUE DKCIIEPUMEHTHI,
MIPOBOJUTHL HAOIIOASHUSI, AeIaTh
BBIBOJIBI 110 PE3yJIbTaTaM SKCIIEPUMCEHTA .

6 CnenoBath mpaBuiiam Oe3omnacHoi pabo-
TBI B Ja0OpaTOpPUU INPH HCIOJIb30BAHUHI
XUMHUIECKOH MOCyAsl U 000PYJOBAHHS .

6 IIpon3BOANTH BBIYUCICHUS 110 XUMHUYE-
CKUM ypaBHEHUSIM .

6 BricTpauBaTh pa3BEPHYTHIC MHUCHMEH-
HBIE U YCTHBIE OTBETHI C OITIOPOH Ha
nH(pOpMaIHIO U3 YYeOHUKA U CIIPaBOY-
HBIX MaTEPHUAJIOB, TPAMOTHO HUCITOJIB30-
BaTh U3YUYEHHBIN MOHATUUHBIA anmapar
Kypca XHUMUH .
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U XuMudeckue cpoiictBa . OKCHIBI,
ruapokcuasl u conu sxenesa(ll)
u xene3a(IIl) .

JleMoHCcTpanuu

B3aumopaelictBue HaTpus ¢ BOAOH .
OKpaIJ_II/IBaHI/Ie mIaM€HUu HOHaMH HaTpus
U KaJiuAdg .

OI(paI].II/IBaHI/Ie IIJIaME€HHU MOHaMH
KaJabIus .

B33.I/IMOZ[CI71CTBI/I6 OKCHJaa KaJblus C
BOJOM .

Buneomarepuansl: ropeHue xenesa B
KHUCJIOPOAEC U XJIOPE .

JlabopaTopHble U NpaKTU4YeCKHUe paGoThl
Jlabopamopuvie  onvimoi:
O3HakoOMJICHHE C 00pa3laMH aTIOMHUHHS
1 €TO CIIJIaBOB .

AMdoTepHBIe CBOWCTBA THIPOKCHIIA
AJTIOMUHHUS .

KauecTBeHHBIE peakny HAa HOHBI
Keresa .

Ilpakmuyeckue pabomoi:

Ne 6. XKécTkocTh BOABI M METOJIBI €&
yCTpaHEHHS .

Ne 7 . Pemrenue sKceprUMEHTAIBHBIX
3aza4 1no reme «Metaisly .

Botuucnenusn

— 10 YpaBHEHUSIM XMMHYECKHUX peak-
LU, eCIU OJIMH U3 peareHTOB JIaH B
U30BITKE WIIH COJACPIKHUT IMIPUMECH;

— MacCOBOM JTOJH BBIXOJa MPOIYKTa
peaxauu

6 Mcionp30BaTh MPH BBIITOJTHEHUHT
y4eOHBIX 3aIaHU U B IIpoIecce
HCCIIe0BATENBCKON NEATEIBHOCTH
HAyYHO-NIOIYJISIPHYIO JTUTEpPaTypy
XHMHYECKOTO COIEPIKAHUSI, CIIPaBOU-
HBIe MaTepuaisl, pecypchl IHTepHETa
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Oxonuarue mabi.

I[IpuMepHbIe TeMbl,
pacKpbiBawle JAHHBIA
pasjeJ nporpaMmal,

M KOJIU4eCTBO YaCoB,
OTBOAYMOE Ha UX U3y4YeHHue

OcHOBHOE coaeprKaHue

OCHOBHbIE BU/bI A€SITE/IbHOCTH
0o0Gy4yarummxcsa

Pasgeu1 4. XuMuda U oKpy>kawias cpeja (3 4)

Tema 9. BemiecTBa U MaTepH-
aJibl B )KU3HHU YeJI0oBeKa
B9

HoBrle MaTepuanbl U TEXHOJIOTHH .
BemectBa 1 mMarepnanbl B MOBCEIHEBHOU
JKU3HU YeJIoBeKa . XUMHUS U 3J0pOBbE .
Be3onacHoe HCIOIB30BaHUE BEIIECTB

U XMMHYECKUX peaKiuil B OBITY .
TIpupoaHbIe HCTOYHUKHU yTIIEBOLOPOIOB
(yroJss, IpUpONHBIN Ta3, HePTH),
MPONYKTHI MX EPEPabOTKHU, UX POJIb

B OBITY M MPOMBIILICHHOCTH .

OCHOBBI 3KOJIOTUYECKOH I'PaMOTHOCTH .
XuMHU4ecKoe 3arpsi3HeHNE OKpyKaro-

el cpeasl (IpeaesbHO IOy CTUMas
koHIeHTpanus Bemects — [1/IK) .

Ponp XxuMuM B peneHnH KOJIOTHYECKUX
npobiem

6 XapakTepHu3oBaTh POJIb XUMHUHU B pa3-
JIMYHBIX cdepax NesiTeIbHOCTH JIFOICH,
OCHOBHBIE BEIIECTBA U MaTepHabI,
IIPUMEHSIEMbIE B KU3HH COBPEMEHHOTO
4yeJIoBeKa .

6 OOBSICHATD yCIOBHUSA 0€30I1aCHOTO
HCHOJIBb30BaHUs BEIIECTB U XUMHUYC-
CKHUX pPEaKILHU B OBITY .

6 AHaIM3HPOBATh M KPUTHUCCKH
OLICHMBATh HHGOPMAIIUIO O BIMSIHUU
IIPOMBIIIICHHOCTH, CEJIbCKOTO XO035i-
CTBa, TPAHCIIOPTA U JIp . HA COCTOSTHHE
OKpy>Karouieu cpensl .

6 YMeTh OKa3bIBaTh IIEPBYIO TOMOIIb IPH
XUMHUYECKHUX OXKOTax M OTPABJICHUAX .

6 IIpyuHHUMAaTh y4acTHe B 0OCYKICHUHU
po0aeM XMMHUYECKOH U HKOJIOTHYe-
CKOl HaNpaBJICHHOCTH, BHICKa3bIBaTh
COOCTBEHHYIO MO3UIIHIO 1O TpodJiemMe u
npejiaraTb BO3MOXKHbBIE ITyTH €&
pemeHus




ITpu paspaboTke pabodeii mporpaMMbl B TEMAaTHIECKOM IIJIAHUPO-
BaHUM JOJDKHBI OBITH YYTEHBI BO3MOXXHOCTH HCITOJIB30BaHUS DJIEK-
TPOHHBIX (IU(PPOBBIX) O0OpPa30BATEIBHBIX PECYPCOB, SIBIISTFOIINXCS
Y4eOHO-METOIMYECKUMH MaTepuayiaMu  (MyJIbTUMEIUHHBIE IIPO-
rpaMMBbI, 3JIEKTPOHHBIE YYeOHHKU W 3aJlaqyHHUKH, 3JIEKTPOHHBIE OU-
OJIMOTEKHU, BUPTYyaJIbHbIE JIA0OpAaTOPUU, UTPOBBIC ITPOTPAMMBI, KOJI-
JIEKIMU LH(POBBIX 00pa30BaTeIIbHBIX PECYPCOB), HUCIIOIB3YEMBIMH
JUIsi OOy4YeHHMsI M BOCIIMTAHHs Pa3IUYHBIX TPYIN I[0OJIb30BaTeleH,
MPEACTAaBICHHBIMU B DJICKTPOHHOM (IIM(PPOBOM) BHAC U PECATHU3YIO-
MU auaaktadeckue Bo3MoskHocTtu HMKT, comepskaHue KOTOPBIX
COOTBETCTBYET 3aKOHOAATEIIFCTBY 00 0Opa3oBaHUM .

XUMUA. 8—9 knacchbl 57



