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Pabouass mporpamMma no XUMHWH Ha YPOBHE OCHOBHOTO OOIIETro
oOpa3zoBaHHMsI COCTaBjeHa Ha OCHOBe TpeOoBaHMII K pe3yibTaTam
OCBOCHHSI OCHOBHOH 0O0Opa3oBaTeabHOW MpPOTpaMMbl OCHOBHOTO
obmrero oOpa3oBaHWs, MNPEJCTAaBICHHBIX B demepalbHOM TO-
CyIapCTBEHHOM 00pa3oBaTejbHOM CTaHJAAapTe OCHOBHOIO OOIIero
oOpazoBaHUs, ¢ y4€TOM pacHpeneaéHHbIX 0 KjlaccaM MpOoBepsie- MbIX
TpeOOBaHUN K pe3yJibTaTaM OCBOCHHS OCHOBHOU 00pa3oBa- TEIbHOMI
nporpaMMbl OCHOBHOTO 0Omero oOpa3oBaHUsS UM DJIEMEHTOB
coZlep KaHMsI, TIPEACTAaBICHHBIX B Y HUBEPCAIIBHOM KOAU(HUKATOPE 1O
XHUMHUH, a TaK)ke Ha OcHOBe [IpuMepHON NporpaMMbl BOCIIHTAa- HUS
0oOydJaromuxcs MpH TMOJIy4YeHUH OCHOBHOT'O 00mIero oOpasoBa- HUSI U
¢ yuérom KoHuemnmum npenonaBaHusi y4eOHOTO MpeameTa
«Xumusi» B 00pa3oBaTelIbHBIX oOpraHu3anusix Poccuiickoii Penepa-
MM, PEAM3YIONIMX OCHOBHBIE O0IIe00pazoBaTeNIbHBIE IPOrPaMMBbI
(yrB . Pemenmem Kossternm Munnpocsemenus Poccuu, nporokon
or 03.12.2019 N I1K-4BH) .

TTOACHUTENBHAS 3ATTUCKA

CorynacHO cBOEMYy Ha3HAau€HHUIO NMpHUMEpHas padouasi Imporpamma
SIBIISIETCSI OPUEHTUPOM IJIsI COCTaBJICHHS paboOdYuX aBTOPCKHUX IIPO-
rpamMm: oHa HaéT NmpeACTaBJICHUE O LeNsIX, O0lIel cTpareruu odoyyve-
HUsI, BOCIIUTAHUS M Pa3BUTH O0y4alOIIUXCs CPEeACTBAMHU y4eOHOTO
npeaMera «XHMH»; yCTaHaBIUBAET 005A3aTeIbHOE IPEIMETHOE CO-
JIepKaHHUe, MpeaycMaTpUBaeT paclpeneieHue ero Io KiaccaM Hu
CTPYKTYPHUPOBaAHHUE €0 IO pa3jeiiaM U TeMaM Kypca, ONpeeNsieT KO-
JINYECTBEHHbBIC U KaUECTBEHHBIC XapaKTEPUCTUKU COACpKaHus; JaET
IIPUMEPHOE paclipeieIeHHe Y9eOHbBIX 4YacOB II0 TEMaTHYeCKUM pasJie-
JIaM Kypca U peKOMEHIyeMYIO (IPUMEPHYIO) MTOCIEI0BATEIbHOCTD UX
M3YYEeHUs ¢ YUYETOM MEXIIPEIMETHBIX U BHYTPHUIIPEAMETHBIX CBSI3EH,
JIOTUKHU y4eOHOTO TIpoIiecca, BO3PACTHBIX OCOOCHHOCTEN 00yJaronnX-
Csl; OIIpeAersieT BO3MOXXHOCTH MpeaMeTa IJisl pealn3aluu TpeOoBa-
HUH K pe3yJbTaTaM OCBOCHHSI OCHOBHOM 00pa3oBaTeIbHOM mporpam-
MBI Ha YPOBHE OCHOBHOTI'O 00111ero 0O0pa3oBaHusl, a TaK)Ke TpeOOBaHU I
K pe3yyibTaTaM OOydYeHHUsI XMMHUHU Ha YpPOBHE IEJIEH M3YyUCHHS Ipel-
MeTa U OCHOBHBIX BHIOB y4Y€OHO-TIO3HABAaTEIbHOM IesiTeIbHOCTH/
Y4eOHBIX JEHCTBHI YUEHHKA IT0 OCBOCHHUIO YYE€OHOTO CONEP>KAHUSA .

ObLLIAA XAPAKTEPUCTUKA YYEBHOIO MPEAMETA «XWUMWA»

BKJ'Ia,Z[ yqe6H0r0 npeamMeTra «XuUMHSI» B JOCTHIXKCHHUC uenef/i ocC-
HOBHOI'O 0611161"0 O6pa3OBaHI/I$I O6YC.J'IOB.]'I€H BO MHOTOM 3HaA4YCHHCM
XUMHUYIECKOM HAayYKN B MHNO3HAHWUHW 3aKOHOB MNpPpUPOABLI, B Pa3dBUTHHU
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MIPOM3BOJUTENBHEIX CHJI OOIEeCTBa W CO3JaHUM HOBOH 0a3el MaTepH-
AIbHOM KYJIBTYPHI .

XUMMUSI KaK 3JIEMEHT CUCTEMBI €CTECTBEHHBIX HayK pacopocTpa-
HUJIAa CBOE BIIMSIHUE HA BCE 00JIaCTH YEJIOBEYECKOTO CYIIECTBOBAHUS,
3a7ajia HOBOE BUJIEHHE MHUPA, CTajla HEOThEMJIEMBIM KOMIIOHEHTOM
MHUPOBOU KYyJIBTYpPBI, HECOOXOINMBIM yCIOBHEM >KH3HH OOIIecTBa:
3HaHUE XUMHHU CITY>KUT OCHOBOH 1151 (GOPMHUPOBAHUSI MUPOBO33pe-
HUS YeJIOBEKa, €ro MPEICTaBICHNH O MaTepUaIbHOM €JIMHCTBE MUPa;
BXHYIO POJIb UTparoT (popMUpyeMble XUMHUEH MPEJICTABICHUS O
B3aMMOIIPEBPAIISHUSIX YHEPTUH U 00 SBOJIOIUH BEIIECTB B MPHUPO-
Jie; COBpEMEHHas XUMHSI HallpaBjeHa Ha pelleHnue TI100abHBIX MPO-
0JIeM yCTOMYMBOTO Pa3BUTHS YEJIOBEYECTBAa — CHIPHEBOM, YHEPTETH-
4eCKOM, MUIEeBOH U dKOJOornueckoil 6e3omacHOCTH, npobiieM 3apa-
BOOXPaHEHMUSI .

B ycnoBusix BO3pacTaroliero 3Ha4eHUs XUMHH B JKU3HU 0OIe-
CTBa CYUIECTBEHHO IOBBICHJIACH POJIb XHUMHYECKOTO O0Opa3oBaHUS .
B muaHe conpanu3alyy OHO SIBIISIETCS OJHUM M3 yCJIOBUH (hOPMHUPO-
BaHUS UHTCJIJICKTA JUYHOCTHU U TAPMOHUYHOT'O eé pPa3BUTHUA .

COBpeMeHHOMy YCJIIOBEKY XMMHWYECCKHNE 3HAHUS HCO6XO)II/IMI)I JJIA
IPpUOOPETEeHNs OOIIEKYJIHLTYPHOTO YPOBHS, ITO3BOJISIOIIETO YBEPCH-
HO TPYIHTBHCS B COIIMYME M OTBETCTBEHHO y4acTBOBAaTb B MHOT000-
pa3Hoii KHU3HU 00IIeCcTBa, AISI OCO3HAHUS BAXXHOCTH Pa3yMHOI'O OT-
HOLLIEHUS] K CBOEMY 3J0POBBIO M 3IOPOBBIO IPYIHX, K OKpYyXKaromen
IIPUPOTHOU cpene, IJI1 IPaMOTHOTO NOBEACHUS IIPHU MCIIOJIBb30BaHUU
pa3IHYHBIX MaTEPUAIOB M XMMHYECKHX BEIISCTB B IOBCEIHEBHOU
JKU3HU .

Xumuueckoe oOpa3zoBaHWe B OCHOBHOM IIKOJIE SIBIIsIETCS] 0a30BBIM
110 OTHOIIEHUIO K CHUCTEeME 00IIero XMMHU4IecKkoro oopasosanus . [1oa-
TOMY Ha COOTBETCTBYIOIIEM €My YPOBHE OHO peajHu3yeT IPHUCYIIHe
0o0IIeMy XHMHYECKOMY OOpa30BaHHIO KIIIOYEBBIE LIEHHOCTH, KOTO-
pBIe OTpa)kaloT TOCYyJapCTBEHHBIE, OOIIECTBEHHbIC U WHIANBUIY AJIb-
HBIE TOTPEOHOCTH . DTUM OTIPEeAEHsIeTCI CYIIHOCTh OOIIeH CTpaTerun
O0y4YeHMs, BOCIHTAHHUS MW PAa3BUTUA OOYYAIOIIUXCS CpEeACTBaMU
y4eOHOTOo npeaMera « XUMUsD) .

Nzyuenne mpenmera: 1) cmocoOCTBYeT peanu3amuyd BO3MOXKHO-
creil st caMOopa3BUTUA U (OPMHUPOBAHUS KyIbTYpPhl JUYHOCTH, €€
obmreit 1 QyHKIIMOHATBHON TPaMOTHOCTH; 2) BHOCUT BKJIAaT B op-
MHUpPOBaHHE MBIIJICHUS U TBOPUYECKHUX CIIOCOOHOCTEH MOIAPOCTKOB,
HaBBIKOB HMX CaMOCTOSTEIIFHOW y4eOHOH HesATeIbHOCTH, DKCIEpH-
MEHTAJIBHBIX U HCCIEeAOBATSIBCKUX YMEHHUH, HEOOXOIMMBIX Kak
B IIOBCETHEBHOM KU3HU, TaK U B NPO(HECCHOHAIBHON eI TeIIHbHOCTH;
3) 3HAKOMHUT CO CIEeHU(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaJIbIBACT
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OCHOBBI IIEJIOCTHOTO B3IJIsi1a HA €JUHCTBO NIPUPOJBI U UEI0BEKA, SIB-
JISIETCSI OTBETCTBEHHBIM 3TAalloM B (pOPMHUPOBAHUH €CTECTBEHHO-HA-
YYHOU I'PaMOTHOCTH IIOJIPOCTKOB; 4) cIOCOOCTBYET (POPMHUPOBAHHIO
IIEHHOCTHOI'O OTHOIIEHHUsI K €CTECTBEHHO-HAyYHBIM 3HAHUAM, K
MPUPOJIE, K YEJIOBEKY, BHOCUT CBOM BKJIAJ] B DKOJIOTHYECKOE 00pa3o-
BaHME IIKOJIbHUKOB .

HaszBanHble HamnpaBieHUsS B OOy4YE€HUM XUMHH 00eCTedmBaroTCs
cnenuuKON colepKaHus NpeMeTa, KOTOPBIA SBIISIETCS MeIaroru-
YEeCKH aJanNTHPOBAaHHBIM OTpaX€HHEM 0a30BOW HayKH XHUMHHU Ha
onpeneréHHOM 3Tare e€ pa3BUTHUS .

Kypc XvMuu OCHOBHO# HIKOJIBI OPHEHTUPOBAH Ha OCBOEHHUE 00y-
YalOUIUMHUCSI OCHOB HEOPTaHUYECKON XMMHUHM U HEKOTOPBIX MOHSATHI
Y CBEJCHUI 00 OTJIEIbHBIX 00bEKTaX OPraHNIYeCKON XUMHUH .

CTpykTypa coaepkaHus IpeaMera cpopMHupoBaHa Ha OCHOBE CH-
CTEMHOTO IoAX0/4a K ero n3ydeHuro . Coaep)xkaHue CKJIaJabIBaeTCs U3
CHUCTEMBbI IOHATHN O XMMHUYECKOM DJIEMEHTE U BCIICCTBEC U CUCTCMBbI
MOHSATHUI O XUMHUUYECKOUW peaknuu . O0e 3TH CHUCTEMBI CTPYKTYPHO
OpTraHHU30BaHbI IO MPUHIHUITY ITOCJICAOBATCIIBHOTI'O pa3BUTUS 3HAHUM
Ha OCHOBE TEOPETHUYECKHUX MHPEJCTAaBICHUN pa3sHOTO YPOBHs: aTOM-
HO-MOJICKYJISAPHOTO YUYCHHUsSA KaK OCHOBBI BCE€ro €CTE€CTBO3HAaHMHA,
ypoBas Ilepuoanueckoro 3akona /I . 1. MenaeneeBa Kak OCHOBHOI'O
3aKOHAa XMMHM, YYEHHUs O CTPOECHHM aTOMa M XHMMHUYECKOHN CBS3H,
NIPEICTAaBICHUNH 00 DSJIEKTPOJIMTHYECKOW IUCCOLMAIMH BEIISCTB B
pactBopax . Teoperudeckne 3HaAHUSI PACCMATPUBAIOTCA HA OCHOBE
SMIIMPUYESCKH MOJYHYEHHBIX U OCMBICICHHBIX (PaKTOB, Pa3BHBAIOTCS
IOCJIEA0BATEIIFHO OT OJHOI'O YPOBHS K APYroMy, BBIIOJHAS (PYyHK-
U1 OOBSICHEHUS] U NPOTHO3HMPOBAHUS CBOMCTB, CTPOCHHUS U BO3-
MOSKHOCTEHN IPAKTUYECKOIO NMPUMEHEHUSI U ITOJIyYE€HUs] HU3Yy4daeMBbIX
BEIIECTB.

Takast opraHuzanusl coAep aHusl Kypca ciocoOCTByeT IpeacTaB-
JIEHUIO XMMHUYECKON COCTaBISIIOIIEN HAYYHOW KapTHUHBI MUpaA B JO-
ruke e€ CUCTeMHOU NpUpoAsl . TeM caMbIM 00eCTIeYnBaACTCST BO3MOXK-
HOCTh (pOPMHUPOBAHUA y OOYyUAFOIIUXCSI [IEHHOCTHOTO OTHOLICHUS K
Hay4YHOMY 3HAaHMIO U METOJaM MO3HAaHUsA B HaykKe . BaxxHO Takke 3a-
METHUTh, YTO OCBOEHHE COAEPIKAHUS Kypca NPOUCXOJUT C IIPUBJIEUE-
HUEM 3HAaHUHM M3 paHee W3YYEHHBIX KypcoB: «OKpy’KaloImui MHUpP,
«buomorus . 5—7 xmacce» U «Pusnka . 7 KiIaccy .

LUESN U3YYEHWA YHEBHOIO NPEAMETA «XUMMKA>

K nanpaBiieHUIO NEPBOCTENEHHON 3HAUYMMOCTHU OpPU peau3aluu
oOpazoBaTenbHBIX (QYHKIUH npeaMeTa « XHUMHUs» TPATUIIMOHHO OT-
HOCAT (popMHUpOBaHHE 3HAHUH OCHOB XMMHYECKOW HAayKH Kak oOia-
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CTH COBPEMEHHOTO €CTECTBO3HAHMUS, NMPAKTHYECKOU JASSITEIHLHOCTH
YeoBeKa M KaK OJJHOTO M3 KOMIIOHEHTOB MUPOBOM KyJIbTYypHI . 3a1a-
Ja mpeaMeTa COCTOUT B (OPMHUPOBAHUU CHCTEMBI XMMHUYECKHUX 3Ha-
HUH — BaxxHeHImHUX (HakTOB, MOHSITHI, 3aKOHOB M TEOPETHUYCCKHUX
TOJIOKEHHUH, JOCTYIMHBIX OOOOIIEHU MHUPOBO33PEHUYECKOTO Xapak-
Tepa, sA3bIKa HAyKH, 3HAHUW O HAyYHBIX METOJaxX H3y4YeHHs Be-
IIECTB U XUMHUYECKHUX PEaKIMii, a Takke B (POPMHUPOBAHUH U Pa3BU-
THH YMEHUU M CIIOCOOOB JESITEIbHOCTH, CBSI3aHHBIX C IUJIAHUPOBa-
HUEM, HaOII0JICHNEM U IPOBEACHUEM XHUMHYECKOTO 3KCIIEPHMEHTA,
coOirtoileHeM npaBuil 6e30nacHOro oOpallleHus ¢ BEIeCTBaMH B T10-
BCEHEBHOM )KU3HHU .

Hapsimy ¢ aTuM 1ieny mM3ydeHwus IpeJMeTa B mIporpaMme yTOdHe-
Hbl U CKOPPEKTHPOBAaHBI C YUETOM HOBBIX HNPHUOPUTETOB B CHCTEME
OCHOBHOTO o00uiero oOpazoBanust . CerogHs B o0pa3oBaHHHM 0c000
3HAYUMOW NPHU3HAETCS HAIMPABICHHOCTh OOyYEHHsI Ha pa3BUTHE U
caMOpa3BUTHE JIHYHOCTH, (OpMHUpOBaHUE € MHTEJIJICKTa U OOIIeH
KyJbTypbl . O0y4eHHe YMEHHIO YYUTHCS U IPOJOIIKATE CBOE 0Opa3o-
BaHHE CaMOCTOSATEIbHO CTAaHOBUTCS OJHOW M3 BaKHEHMMX (QYyHK-
UUH y4eOHBIX IPEIMETOB .

B cBsi3u ¢ 5TUM NpU U3ydEHUHU IIpEeIMETa B OCHOBHOM IIKOJIE JO-
MHHHUpYIOIIee 3HaYeHHe NPHOoOpesn Takue e, Kak:

6 (hopMHUpPOBaHNE WHTEJUICKTYalbHO Pa3BUTOMN JIMYHOCTH, FOTOBOM
K caMoOOpa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSATEIbHOMY IpH-
HSITUIO pEIICHHH, CIIOCOOHON amanTupoBaThcs K OBICTPO MEHSO-
IIUMCS] YCJIOBHSIM JKU3HH;

6 HAIpPaBIICHHOCTh OOYyYEHHs] Ha CHUCTEeMaTHYECKOe MpPUOOIIeHHE
y4Jamuxcs K CaMOCTOSITEIIFHOM IO3HaBaTEIbHOU AEATEIbHOCTH,
HAy4YHBIM MeTOJaM II03HaHMA, (POPMHUPYIOIMIMM MOTHBAIHIO H
pa3BUTHE CIOCOOHOCTEH K XMMUH;

6 obecrieueHne yCIOBUM, CHIOCOOCTBYIOIINX NPHOOpPETEHUIO 00yda-
FOIIMMHCS ONBITa Pa3HOOOPa3HOU AeATEIbHOCTH, ITIO3HAHUS U ca-
MOTIO3HAHUS, KIFOUYEBHIX HABBIKOB (KJIIOYEBBIX KOMIIETSHIINN),
HMEIOIINX YHUBEPCAIIbHOS 3HAUCHUE IUTS Pa3jIMYHBIX BUJIOB €S-
TEIBHOCTH;

6 (hopMHUpOBaHNE YMEHHI OOBSICHATHh W OIICHUBATH SIBIICHUS OKPY-
JKalollero MUpa Ha OCHOBAaHHMHM 3HAHUW M OIBITA, IMOJYYCHHBIX
MPY U3YYCHUU XUMUH;

6 hopMuUpOBaHKUE Yy OOY4YAIONINXCSI TYMAaHUCTHUYECKUX OTHOIICHHUM,
IMIOHUMaHUs EHHOCTH XMUMHYECKHX 3HAHUU ISl BEIPAOOTKH 3KO-
JIOTHYECKH 1eJIECO00Pa3ZHOT0 MOBEACHUS B OBITY M TPYJIOBOH nesi-
TEIBHOCTH B HEJSAX COXPAHEHUSI CBOETO 3JI0POBBSI U OKPY>Kalo-
e OpupPOaHON Cpebl;

XUMUA. 8—9 knaccbl 7



6 pa3BUTHE MOTHBAIIMN K 00yYEHHUIO, CIIOCOOHOCTEH K CAMOKOHTPO-
JII0O ¥ CaMOBOCITUTaHHIO Ha OCHOBE YCBOEHHS OOIIEUYEIIOBEUYECKUX
IIEHHOCTEH, TOTOBHOCTH K OCO3HaHHOMY BBIOOpY mpodwiis U Ha-
MIPaBJIEHHOCTH JajbHENUIIEro 0OydYeHus .

MECTO YYEBHOI O MPEAMETA «XMMWA> B YYEBHOM MJIAHE

B cucreme obmiero obpazoBanust « XUMHS» OpHU3HAHA 00s3aTeNb-
HBIM Y4YEOHBIM TPEAMETOM, KOTOPHIH BXOJUT B COCTaB NpPEeIMETHON
oOiact «EcTecTBEeHHO-HAaYYHBIE TTPEAMETHD .

Y4yeOHbIM IUIaHOM Ha €€ u3ydeHHe OoTBeneHo 136 yuyeOHBIX 4Ya-
COB — 10 2 4 B Hejeno B 8 u 9 kjlaccax COOTBETCTBEHHO .

Jutst kaXka0To Kiacca mpelyCMOTPEHO pe3epBHOe yueOHoe Bpems,
KOTOpOE€ MOJXET OBITh HCIIOJIb30BAaHO YYaCTHHKaMu oOpa3oBaTellb-
HOTroO TIporecca B Ieyisix (OpMHPOBaHUSI BapHMAaTUBHOM COCTaBJISIO-
el colepaHusi KOHKpeTHOW paboueil mporpammsel . [Ipu stom
oOsi3aTenbHasi (MHBapUaHTHAs) 4YacTh COAEp)KaHUs NpeaMeTa, ycTa-
HOBJICHHAsi TPUMEPHO# paboueil mporpaMmMoM, U BpeMsi, OTBOJIUMOE
Ha €€ n3ydeHue, IOJDKHBI ObITh COXPaHEHBI MOJTHOCTHIO .

B cTpykType npuMmepHoi paboueii mporpaMMbl Hapsily € MOSICHU-
TEJIbHOM 3alIMCKON BBIACIICHBI CIIEAYIOIINE pa3ieiIbl:

6 IUIaHUPYEMbIE pe3yJIbTaThl OCBOCHHUS y4eOHOro mnpeamera «Xu-
MUS» — JAYHOCTHBIC, METaIllpeIMETHBIC, IPEIMETHHIC;

6 coliep KaHue yueOHOro npeaMera « XMMUsh» T10 rojiaM o0yUueHHs;

6 TIPUMEPHOE TEMaTUYECKOE IIJIAaHUPOBAaHUE, B KOTOPOM JECTaTHU3U-
poBaHO coAep)KaHMe Ka)KIOW KOHKPETHOMW TeMBI, yKa3aHBbl KOJIH-
YEeCTBO YacOB, OTBOAUMBIX Ha €€ HW3y4YeHHE, U OCHOBHBIC BHIBI
y4eOHOH NesATeIbHOCTH YYEHHKa, (POpMHUpyeMble MPHU HU3YUYSHUH
TEeMBI, IPUBEAEH IIEpeYeHb NEMOHCTpPAIINN, BBIIIOJTHIEMBIX YUH-
TeJIeM, U NepeYeHb PEKOMEHIYEMBIX JIa0OpaTOPHBIX OIBITOB H
OpPaKTHIECKUX PabOT, BEINOJIHAECMBIX YUAITUMHUCS .



COOEPKAHWE YYEBHOrO TIPEAMETA «XUMWS»

8 KJIACC

I'IepBOHaqaanble XUMHUYECKME MOHATUA

[Ipenmer xumun . Pone XxuMuu B >KM3HM 4esioBeka . Tena u Bemie-
cTBa . PU3NUECKUE CBOMCTBa BEIIECTB . ArperarHoe COCTOSHUE Be-
mecTB . [loHsATHE O MeTonax MO3HAHMSI B XUMHH . XUMHS B CHCTEME
Hayk . Uncteie BenjectBa U cMecH . CriocoObl pa3jesieHusl cMecei .

ATOMBI M MOJIEKYNBl . XUMHYECKHE 3JIeMeHThl . CHMBOJBI  XHMH-
YecKuX 3JieMeHTOB . [IpocTeie W cioXHBIE BemiecTBa . ATOMHO-MOJIe-
KYJSIpHOE yUCHHE .

Xumuueckas (opmysia . BalleHTHOCTH aTOMOB XHUMHYECKHX DJIe-
MEHTOB . 3aKOH IIOCTOSIHCTBa cocTaBa BemiecTB . OTHOCHUTEIbHAas
aroMHass macca . OTHocuTenbHas MOJIEKyJsipHas Macca . MaccoBas
JIOJISl XUMHYECKOTO AJIEMEHTa B COCIMHEHHH .

dusnyeckue M XUMHYECKHE SBICHHUSI . XHUMHYECKas peakuusa H
e€ mpu3HaKu . 3aKOH COXpPaHEHUsS MacChl BEIIECTB . XUMHYECKHE
ypaBHeHust . Kitlaccudukaius XUMHYECKHX peakiuil (coequHeHus,
pa3JIOKEHHU, 3aMeleHNs, OOMEHa) .

XUMHUYECKUN 3KCIIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOH MOCYA0H,
¢ paBriIaMH paboThI B 1abopaTopuu U npuéMamMu oOpalleHus ¢ ja-
0opaTOpHBIM OOOpPYIOBAaHHEM; M3yYEHHE M OIHCAaHHE (U3NYECKUX
CBOICTB 00pa3l0B HEOPTaHWYECKUX BEIIECTB; HaOmoAeHue pusnye-
CKUX (IUIaBJI€HHUE BOCKA, TassHUE JIb/1a, pACTUPAHUE caxapa B CTyIIKe,
KUIIEHUE U KOHASHCAIIUA BOIbI) U XUMHUYECKUX (TOPEHUE CBEUH, IIPO-
KaJIuBaHHUE MEJIHOU MPOBOJOKH, B3aUMOJACHCTBHUE MeJia C KUCIIOTOM)
SIBJICHUM, HaOII0/ICHUE U ONMCaHUE IIPU3HAKOB IPOTEKAHUSI XUMHUYe-
CKHX peakIui (pas3jioKeHHEe caxapa, B3aUMOJICHCTBHUE CEPHOM KHC-
JIOTHI C XJIOpUIOM Oapwusi, pazioxxenue ruapokcuaa meau(ll) npu Ha-
rpeBaHUU, B3auMoaeHcTBHE xene3a ¢ pactBopoM coiru meau(1l)); uz-
YYE€HHE CIOOCOO0OB pa3deiieHHuss cmeced (C TOMOMIBI0O MarHuTa,
¢unpTpoBanMe, BhINApUBaHWE, AUCTWLISALUS, Xpomartorpadus),
MIPOBEICHNE OYUCTKH NOBAPEHHOM COJIN; HAOIIOAEHHE U OITMCAHHE pe-
3yJIbTAaTOB MPOBEACHUS OIIBITA, WILIIOCTPHUPYIOIIETO 3aKOH COXpaHe-
HUSI MacChI; CO3JaHue MOJIeJIeH MOJIEKY I (IITapOCTEP>KHEBHIX) .

BaHeMluMe NpeACTaBUTE/IM HEOPraHUYECKMX BELLECTB

Bo3gyx — cmecsh razoB . CoctaB Bo3ayxa . Kucimopony — aneMeHT u
MMpOCTOe BemIecTBO . HaxokmeHue Kuciopoma B mpupone, Guzmde-
CKHe W XHMHYECKHe cBoicTBa (peakmuu ropeHus) . Okxcmawr . Ilpu-
MeHeHue kuciopona . CrocoOsl modydeHHuss Kucjiaopoda B raboparo-
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pUH W TPOMBINUIEHHOCTH . KpyroBopor Kkuciopona B HpUPOJE .
O30H — ayutoTponHas MoaAu(UKAIUA KHCIOpoaa .

TermnoBoit 3¢ddekT XUMHUYECKOH peakIuu, TEepMOXHMHUYECKUE
YpaBHEHHsI, 9K30- M JHJIOTEPMHYECKHE peakiuu . TOIINBO: Yroiab H
METaH . 3arps3HCHUE BO31IyXa, YCHWJICHUE MapHUKOBOTO 3¢ deKTa,
pa3pyuieHne 030HOBOTO CJIOS .

Bopopon — smeMeHT M mpocToe BemecTBo . HaxokaeHue BoIgopo-
Ja B mpupojne, (pU3ndecKue M XUMHUYECKHE CBOMCTBA, NMpPHUMEHEHUE,
CItoco0bI morydeHust . Kuciaorsr u conu .

KonuuectBo BemecTtBa . Monb . MonsipHast Macca . 3akoH ABOrajapo .
MoutsipHblii 00BEM ra3oB . Pac4€Tel M0 XUMHUYECKUM ypPaBHEHUSM .

dusznueckue CBOWCTBa BOAbI . Boja kak pactBoputenb . PacTtBo-
ppl . HacwlmeHHble M HEHACHINIEHHBIE PacTBOpPBI . Pacmeopumocmo
sewecms 6 600e.l MaccoBasi J10Jis BellecTBa B pacTBope . XuMHUe-
ckue cBoiicTBa BOonbl . OcHoBaHMs . Ponb pacTBOpOB B NpUpOJAE U B
)KM3HU 4esoBeka . KpyroBopor BOnbI B Ipupoje . 3arps3HeHHe IpHU-
POAHBIX BOJX . OxpaHa U OYUCTKA NMNPUPOAHBIX BOJ .

Kitaccudukanus Heopranudeckux coenuHeHnuii . Oxcunbl . Kiac-
cudukanusi OKCHUIOB: cojieoOpasyrone (OCHOBHBIE, KHCIOTHEBIE,
am@oTepHble) H HecolieoOpasyromue . HoMeHkiarypa OKCHIOB
(MexxnyHaponHast M TpuBHalbHas) . dDusznueckue MU XUMHYECKHE
CBOWCTBA OKCUIOB . [TosryueHue okcuios.

OcnoBanusi . Knaccudukauuss OCHOBaHM: MIENOYM M HEPacTBO-
pumMmble ocHoBaHMs . HoMmeHknaTypa ocHOBaHUN (MeXIyHapodHas H
TpuBHanbHasg) . PU3NYECKHE U XUMHUYECKHE CBOWCTBAa OCHOBAaHHUU
ITonyuyeHune ocHOBaHUM .

Kucnorsr . Kiaccupukamus kuciaor . HomenknaTypa KucCIOT
(MexxnyHaponHass M TpuBHalbHas) . dDusznueckue MU XUMHYECKHE
cBoricTBa kuciaot . Pan akruBHoctu MetamyioB H . H . BekeroBa . Ilo-
JIydEHHE KUCIIOT .

Comn . HomenkmaTtypa coiedl (MeXIyHapogHas W TPUBHAIBHAS) .
dusznyeckue M XUMHUUYECKHE cBoiicTBa conel . [lomyuenue comei .

I'enerndeckass CBsI3b MEXAY KiIaccaMM HEOPraHWYECKHX COEIHU-
HEHUH .

XUMHYECKUN JKCIIEPUMEHT: Ka4E€CTBEHHOE OIPEJICICHUE COAEP-
’)KaHUs KUCIIOPOZa B BO3/IyXe; MOJydYeHHE, COOMpaHHUe, paclio3HaBa-
HHUE U U3yYEHHE CBOMCTB KHUCIIOPOA; HAOIIOAEHUE B3aUMOAEHUCTBUSA
BEIIIECTB C KUCJIOPOJAOM M YCJIOBHSI BOSHHUKHOBEHUS M MPEKPAIIECHUS
ropeHus (moxapa); O3HaKOMJICHHE ¢ OOpa3naMu OKCHJIOB M OITHCa-
HHUE UX CBOWCTB; IOJy4E€HHE, COOMpaHUe, PACIIO3HABAHNE U H3yde-

1 KypcuBom o0o03HaueH y4eOHBIH MaTtepuai, KOTOPBIH HU3y4aeTCsl, HO HE
BBIHOCHUTCS HAa IPOMEXKYTOUHYIO U HTOTOBYIO aTTECTAITHIO .

10



HHUE CBOWMCTB BOJOpoOJa (TOpeHNE); B3aUMOIEHCTBHE BOJOPO/Ia C OK-
cunoM meau(ll) (Bo3MOXKHO HCTIOIF30BaHUE BHIACOMATECPUAIOB); Ha-
OmrogeHue 0Opa3IOB BEIISCTB KOJUYSCTBOM | MOJIB; HUCCIICIOBAaHUC
0cOOEHHOCTEH pacTBOPEHHUs BEIIECTB C Pa3JIMYHON pacTBOPHUMO-
CThIO; PUTOTOBJIICHUE PACTBOPOB C OIpeAeIEHHON MacCOBOM noJeit
pacTBOpPEHHOTO BENIECTBA; B3aUMOJISHCTBHE BOIBI C MeTaUIaMu (Ha-
TPpHUEM U KaJIbIIHeM) (BO3MO>XHO HCIIOJIb30BaHHUE BUAcOMaTEepHa-
JIOB); OTIpeAeIC€HHE PACTBOPOB KHUCJIOT U MISJIOYEH C MOMOIIBIO WH-
JIUKAaTOPOB; MCCIIEIOBaHUE OOPa30B HEOPTraHUYECKUX BEIIECTB pas-
JIMYHBIX KJIACCOB; HAOJIIOJIEHNE U3MEHEHHUSI OKPACKH HHINUKATOPOB
B pacTBOpax KHCIJIOT U LIEJIOYUEl; U3ydYEeHHE B3aUMOACHCTBHUS OKCH-
na meau(Il) ¢ pacTBOpoM CepHOI KHUCIOTHI, KUCIOT ¢ MEeTaJLIaMH,
peaxkuuii HeHWTpajJu3aluu; MNOoJIyYeHHUEe HEepacTBOPHUMBIX OCHOBAaHHU,
BBITECHEHHE OJHOT'O MEeTaJljIa IPYTUM U3 pacTBOpa COJIN; PEIICHUE
JKCIIEPUMEHTAIBHBIX 337a4 10 Teme «BakHelne Kiaccel Heopra-
HHUYECKHX COCTUHECHUMN .

Meproanyeckmi 3akoH U Mepuoanyeckas cuctema
XMMMYecKmx anemeHToB . U. Mengeneesa. CTpoeHue aTOMOB.
Xrmuueckan cBasb. OKMCANUTENbHO-BOCCTAHOBUTE/IbHBIE peaKLmu

IlepBBle MONBITKY KJIaCCU(UKALMH XUMHUYECKUX 3JeMeHTOoB . [lo-
HSITHUE O IpyNIax CXOIHBIX 3JIEMEHTOB (IIEJIOYHbIC U IISJIOYHO3e-
MEJIbHBIE METAallIbl, FAJIOTE€HbI, HHEPTHBIE Ta3bl) . DJIEMEHThI, KOTO-
pble 00pa3yroT aMm(pOTEepHBIE OKCUIBI U THAPOKCHIHI .

Ilepuonunueckuii 3akoH . Ilepuomuueckas cucremMa XUMHYECKHX
snemenToB /I . I . MenneneeBa . KopoTkonepuoaHas u IJIMHHOIEPH-
onHast ¢opmel Ilepuoamueckoil CHCTEMBl XUMHUYECKHX JJIEMEHTOB
A . WU . Menneneesa . Ilepuonsl u rpynnsl . OPU3NUECKU CMBICH MO-
PAIKOBOTO HOMEpPA, HOMEPOB IIEPHOA U IPYIIIBI JIEMEHTA .

Crpoenue atomoB . CoctaB aTOMHBIX siiep . M30Tombl . DIEKTPOHBHI .
CrtpoeHne D3JEKTPOHHBIX 000yI0dek aToMOB TepBbIX 20 XUMHYECKHX
snemeHTOB llepumoanueckoit cuctembl [ . U . MenneneeBa . Xapakre-
PUCTHKA XMMHYECKOTO 3JIEMEHTa MO ero monoxeHuio B Ilepuognde-
ckoii cucreme Jl. 1. Menneneena .

3aKOHOMEPHOCTH M3MEHEHHUsI pajguyca aTOMOB XMMHWYECKHX 3JIe-
MEHTOB, METAUIMYECKNX M HEMETATIMYECKHUX CBOMCTB IO TpynIiaM
n nepuonam . 3Hauenue [leprognaeckoro 3akoHa u [lepuommaeckot
CHCTEMBbl XUMHYECKHX B3JIEMEHTOB JJIsI PAa3BUTHsl HAYKH M IPaKTH-
ku. l. 1. MenneneeB — y4y€HbIN U rpak JaHUH .

Xumndeckass cBs3b . KoBanmeHTHas (monmsipHas W HEMOJsIpHAs)
CBS3b . ODJIEKTPOOTPHULATEIHHOCTh XMMHUYECKHX 3JeMEeHTOB . LonHas
CBSI3b .
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Crenenp okuciaeHus . OKUCIUTENbHO-BOCCTAHOBUTENIBHBIE  pEAK-
nuu . IIponeccsl OKHMcI€HHS U BOCCTAHOBIEHMs . OKHUCIMTENIH M BOC-
CTAHOBUTEIH .

XUMHYECKUN IKCIIEPUMEHT: N3ydeHHEe 00pa3lioB BEIIECTB METaJI-
JIOB M HEMETAJUIOB; B3aMMOJEHCTBUE TMAPOKCHAA LIMHKA C pacTBO-
paMu KHCJIOT U IIeJ04Yel; MIPOBEICHUE ONBITOB, MILIIOCTPUPYIOIIUX
MIPUMEPHI  OKHUCIIUTEIbHO-BOCCTAHOBUTEIBHBIX peakuuil (ropeHwue,
peaKuuu pa3inoKeHUsI, COSTUHEHUS ) .

MexnpeametHbie ceasu

Peanmuzanusi MEXIPEIMETHBIX CBs3€il MPU H3YUYCHHH XUMHHU
B 8 KJlacce OCYIIECTBIISICTCS Yepe3 MCIOJIb30BaHHE KaK OOIIHX ecTe-
CTBEHHO-HAYYHBIX MOHATHUH, TaK U MOHSITHH, SIBISIOIIUXCSI CUCTEM-
HBIMU JJIs1 OTACJIBHBIX NIPEAMETOB €CTECTBECHHO-HAYYHOI'O ITUKJIA .

OO0uHe ecTeCTBEHHO-HAYYHbIE MOHSITHUS: HAYYHBIH (aKT, TUIIOTE-
3a, TEOpHs, 3aKOH, aHaJW3, CHHTE3, KIAaCCU(PHUKAIUS, MePUOIUY-
HOCTh, HAOJOJICHUE, DKCIIEPHUMEHT, MOJEIHNPOBaHHE, H3MEpPEHHE,
MO/JIEJTh, SIBJICHUE .

dusuka: MaTepusi, aToM, SJIEKTPOH, IIPOTOH, HEUTPOH, HOH, HY-
KJIUJ, U30TOIIBI, PaIHOAKTUBHOCTbH, MOJIEKYJIa, JICKTPUYECCKHUH 3a-
psia, BEemIEeCTBO, Telo, 00BEM, arperaTHoe COCTOSIHUE BEIEeCTBa, ras,
(pusmyeckue BEIUUMHBI, €IUHHUIBI H3MEPEHUs, KOCMOC, IJIaHETHI,
3BE3 61, COJIHIIE .

Buonorus: dorocunres, nvixanue, Oduocdepa .

I'eorpadusi: armocdepa, ruapocdepa, MHUHEpaIbl, TOPHBIE MMOPO-
IIBl, TIOJIE3HBIE UCKOITaeMble, TOINIMBO, BOAHBIE PECYPCHI .

9 KNACC

BewwectBo M XnMmUecKas peaKkumAa

Ilepuonnueckuii 3akoH . Ilepuomuueckas cucremMa XUMHYECKHX
snmemeHToB /[l . 1. MenneneeBa . CtpoeHne aToMOB . 3aKOHOMEPHOCTH B
W3MEHEHUM CBOMCTB XMMHYECKHX 3JIEMEHTOB IEPBBIX TPEX IEpHO-
JIOB, KaJIMsI, KaJbIUsl ¥ UX COCIUHEHUH B COOTBETCTBUH C ITOJIOXKEHHU-
eM a5ieMeHTOB B [lepuoanueckoil cucteMe U CTpOEHUEM UX ATOMOB .

CTtpoeHne BellecTBa: BUABI XUMHYECKOW CBSA3M . THIIBI KPHUCTAI-
JIMYECKUX PEmETOK, 3aBUCUMOCTh CBOWCTB BEIIECTBA OT THIIA KPH-
CTAJIMYECKOUN pEIIETKU U BUJIa XMUMHUUYECKOM CBS3H .

Kmaccudukanms m HOMEHKIAaTypa HEOPraHWYECKHX BEIIECTB
(MexxnyHaponHas W TpUBHUaIbHas). XHWMHYECKHE CBOWCTBa Be-
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IIECTB, OTHOCSIHUXCS K Pa3IMYHBIM KjaccaM HEOPTaHWYECKHX CO-
€IMHEHU I, TEeHETUYeCKasl CBs3b HEOPTaHNYECKUX BEIISCTB .

Kiaccuukanms XMMHUYECKHX pEakIuii 10 pas3IMdHBIM IpU3HA-
KaMm (110 YMCITy ¥ COCTaBy Y4acCTBYIOIIMX B PEAKIINH BEIIECTB, 110 Te-
mioBomMy 3(pdeKTy, 1Mo NW3MEHEeHUIO CTEINeHEeH OKHCICHUS XHUMHUYe-
CKHX DJIEMEHTOB, II0 OOpPaTHUMOCTH, IO YYacTHIO KaTaliu3aropa) .
DK30- ¥ SHAOTEPMHUUYECKHE PEaKIUH, TEPMOXHUMHUYECKHE ypaBHe-
HUSA .

ITonsitme o ckopoctr xuMmudeckoil peaknuu. [lorsTue 00 obpatu-
MBIX U HEOOpaTHUMBIX XUMHUYECKHX peakuusax . [loHsTHue o roMoreH-
HBIX W T€TEPOTEHHBIX peakuusix . [lousmue o Xumuieckom pasHo-
secuu. Daxkmopwi, erusAlOUUE HA CKOPOCMb XUMUYECKOU pearkyuu u
NOJI0JHCEeHUE XUMULECKO2O PAGHOBECUSL.

OKUCIIUTENTFHO-BOCCTAHOBUTEIIbHBIE PEaKIUH, OJJIEKTPOHHBIN Oa-
JJAHC OKHMCJIUTEJIbHO-BOCCTAHOBUTENBHON peaknun . CocTaBieHue
ypaBHeHI/Iﬁ OKHUCIIUTECIIBHO-BOCCTAHOBUTECJIbHBIX peaKuHﬁ C HCIIOJIb-
30BaHHEM METO/a DJIEKTPOHHOTrO OajaHca .

Teopust 2JIEKTPONIUTHUIESCKONW MUCCOLMAIIAN . DJIEKTPOJUTHI U HeE-
QJICKTPOJUTHI . KaTI/IOHbI, aHUOHBI . MexaHu3M JAUCCOoIhaluu BE-
IIECTB C Pa3JIMUYHBIMU BHUIAMH XUMHYECKO#l cBsizu . CremeHb Aucco-
nuanuy . CUIbHBIC U ClIa0bIe SJIEKTPOIUTHI .

Peakiimu moHHOTO OOMEHa . Y CIOBHUS MPOTEKAHHST PeaKUi MOH-
HOro oOMeHa, IOJIHbIE M COKpalléHHbICE MOHHBIE yPaBHEHUS peak-
nuii . CBONMCTBa KUCIIOT, OCHOBAaHUU U COJICH B CBETE IpEeACTaBICHUN
00 3JEeKTPOINUTHUYECKON nuccouuanuu . KadecTBeHHbIE peaklMu Ha
HoHBI . [lonamue o eudponausze coneti .

XUMHUYECKUH JKCIIEPUMEHT: O3HAKOMJICHHE C MOJEISAMH KpH-
CTAJJINYECKUX PEHIETOK HEOPTaHUYECKHUX BEIIECTB — METaJJIOB U
HeMmeTawioB (Tpadura U anmasza), CIOKHBIX BEIIECTB (XJIOpHIa Ha-
TpHsl); UCCIIEOBAHNE 3aBUCUMOCTH CKOPOCTH XMMHUYECKONH peaKIun
OT BO3JIEHCTBHS PA3IMYHBIX (PAKTOPOB; HCCIIEAOBaHHUE 3ISKTPONPO-
BOJHOCTH PacTBOPOB BEIIIECTB, IIPOIEcCa AUCCOIUALIMN KHUCIIOT, IIe-
nodveit u coyed (BO3MOKHO HCITIOJIb30BaHUE BHIAEOMATEPHUAIIOB); IIPO-
BEJICHUE OIIBITOB, WIUTIOCTPUPYIOIINX IMPHU3HAKH NMPOTEKAHUS peak-
ouii moHHOTO OOMeHa (oOpa3zoBaHHWE oOcCaaKa, BBIJIEJICHHE Tasa,
oOpa3oBaHME BO/bI); ONBITOB, MILUTIOCTPUPYIOIIUX MPHUMEPHI OKUCIH-
TEIIFHO-BOCCTAaHOBUTEIBHBIX peaKIuil (TOpeHHe, peakIHuu pasiio-
JKEHHS, COCIMHEHM); PACIO3HABaHUE HEOPTAaHWYECKUX BEIIECTB C
MMOMOIIHIO KAa4YECTBEHHBIX PEAKIUN Ha HOHBI;, PEHICHHE >SKCIIepH-
MEHTAJIBHBIX 33734 .
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HeMeTannbl 1 1x coeguMHeHUA

OO0mas xapakTepucTHKa rajgoreHoB . OCOOEHHOCTH CTPOECHHUS aTo-
MOB, XapakTEepHBIE CTENeHW OKucieHus . CTpoeHne u ¢u3NIecKue
CBOMCTBA MPOCTHIX BEIIECTB — TaJIOT€HOB . XHWMHUYECKHE CBOICTBa
Ha TpuMepe xjopa (B3aMMOJIEICTBHE C MeTaulaMH, HEMEeTaJuIaMu,
menoyaMu) . Xjgopoomopon . CoysiHas KHCJIOTa, XMMHYECKHE CBOM-
CTBa, MOJy4YeHUE, MpuMeHeHue . JlelicTBue Xjopa W XJOPOBOJOPOJA
Ha OpraHv3M 4YeJIoBeKa . BakHeilme XJIOpHIBI W MX HaXOXJIECHUE
B [IPHUPO/IE .

OOmas xapakrtepucTuka 3ieMeHTOB VIA-rpynnbel . OcoOGeHHOCTH
CTPOEHHSI aTOMOB, XapaKTEPHBIE CTEIICHH OKHUCJICHUS .

Crpoenue u (Qusnueckre CBOHCTBA MPOCTBHIX BEIIECTB — KHCIIO-
pona u cepbl . AJIIOTPONHbIE MOJIM(UKAIIMU KHUCIOpOJa U cephl . XU-
MH4YecCKHe cBoicTBa cepbl . CepoBomopoi, CTpoeHHe, (PU3UYECKUE H
XUMHYeckue cBoricTBa . OKCHABI Cepbl KaK IPEICTaBUTEIN KHUCIIOT-
HbIX okcHuzoB . CepHasi KucCIIOTa, (PU3MYECKUEe U XUMHUYECKHE CBOM-
cTtBa (oOmMe Kak TMpencTaBUTENsl Kiacca KHUCJIOT W crenudmuye-
ckue) . XMMHYECKHE PEeaKIMu, JIeKAllke B OCHOBE MPOMBIILICHHOIO
criocoba mosydeHus: cepHOW KHCIoThl . [Ipumenenue . Conu cepHOU
KHCJIOTBI, Ka4eCTBEHHAasl peakmus Ha cyiabdar-uon . HaxoxaeHue
ceprl U €€ coequHEeHUU B mpupoae . XMMHUUECKOE 3arpsA3HEHHUE OKpPY-
JKaloLed cpeabl COEIMHEHUSIMH cCepbl (KHUCIOTHBIE HOXKIHU, 3arpss-
HEHHE BO3/lyXa U BOJIOEMOB), CIIOCOOHI €T0 MPEAOTBPAIICHU .

OOmiasi xapakTepucTuka 3jieMeHTOB VA-rpynmbl . OcoOeHHOCTH
CTPOEHHUSI aTOMOB, XapaKTEPHbIC CTCIIEHU OKMCIICHUS .

A30T, pacmpocTpaHeHHE B IpHUpone, (QHU3NYECKHe U XUMHYECKHE
cBoiictBa . KpyroBopoT a3zora B npupoje . AMMHAK, ero (Qpusndeckue
U XMMUYECKHE CBOMCTBa, MOJydeHUE U NpumeHeHue . Coimu amMmo-
HUA, UX (u3nyeckue M XUMUYECKHE CBOMCTBa, nMpuMmeHeHHe . Kade-
CTBEHHAasI peaklMsi Ha HMOHbBI aMMOHMs . A30THas KHCIOTa, €€ IOJy-
yeHue, (pu3nueckue M XMMHYECKHE CBoiicTBa (oOLIMe Kak mpencra-
BUTEIISI KJjlacca KHCIOT ®  crnenudwudeckue) . lcmoms3oBaHue
HUTPATOB M COJEH aMMOHHS B Kaue€CTBE MHHEPAIBHBIX YIOOPEHHUH
XHUMHUUYECKOE 3arpsA3HEHUE OKpY’KAloLled cpeabl  COeOUHEHUSIMU
azoTa (KHUCIIOTHBIEC JOXXIH, 3arpsi3HEHHE BO3[yXa, MOYBBI M BOHOE-
MOB) .

®ocdop, amrorponHsie Momudpukanuu ¢ocdopa, GHUINIECKUE U
xuMudeckue cpoiictBa . Oxcupn ¢ocdopa(V) u dochopHas kucioTa,
(¢u3nueckne W XMMHYECKHE CBOMCTBa, moiydeHue . Mcmoap3oBaHme
(ocdaToB B kauecTBE MUHEPATBbHBIX YAOOPESHUH .

O6mas xapakrepucTuka sieMeHTOB [VA-rpynmer . OcoGeHHOCTH
CTPOEHHSI ATOMOB, XapaKTEpPHbIE CTETICHH OKHCJICHUS .
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Yraepos, amaoTponHbIe MOAWQUKAIIUHM, PACIIPOCTpPAaHEHWE B IIPHU-
poxe, ¢huznueckue M XMMHYECKUE cBoiicTBa . Ancopb6uus . Kpyroso-
pot yriepona B npupoxae . Okcuasl yriepona, uX (GU3NIECKHE U XH-
MHYECKHE CBOICTBa, IEWCTBHE Ha J>KUBBIC OPTraHU3MBI, IIOJy4YEHHE
W NpUMEHEHUE . DKOJOTHMYECKUE IMPOOJIEMBbI, CBI3aHHBIE C OKCHIOM
yriepona(IV); rumoresa ri006adbHOTO TMOTCIUICHHS KIUMAaTa; Map-
HHUKOBBIA 3 deKT . YTrosbHas KHUCIOTa U €€ COJIi, UX (pU3NYECKHue M
XUMHYECKHE CBOWCTBA, IOJIydeHHME W NpuMeHeHue . KadecTBeHHas
peakuus Ha KapOoOHaT-WOHBI . lMcmoip3oBaHHME KapOOHAaTOB B OBITY,
MEJUIMHE, TPOMBIIIJIEHHOCTH U CEJILCKOM XO3SIHCTBE .

IlepBoHayanbHbIe MOHITHS OO OPraHWYECKHX BEIISCTBaX Kak
O COENHMHEHHSIX yriepona (MeTaH, dTaH, STHJICH, alleTUIEH, dTaHOJI,
TJIULEPUH, YKCYCHAasl KUCIIOTa) . Mx cocmas u xumuueckoe cmpoe-
Hue. TloHsITHE O OMONOTMYECKH BaXKHBIX BeElECTBaxX: >KHpax, Oel-
Kax, yIJieBoJlax — M HX POJIM B )KM3HHU 4elloBeka . MamepuaivHoe
e0UHCMBO OP2AHUUECKUX U HEOP2AHUYECKUX COeOUHEeHU.

KpemHuuii, ero ¢pusznueckue U XMMHUYECKHE CBOMCTBA, MOJIyYCHHE
u npuMeHenue . CoelMHEHUsT KpeMHUsI B npupoje . OOIiue mpe-
craBieHusi 00 okcuae kpemHusi(IV) u kpemHueBoii kucinore . Cunu-
KaTbl, UX HCIIOJIb30BAHUE B OBITY, MEIUIIMHE, IMPOMBIIIICHHOCTH
Baoicnetiwuue cmpoumenvuvie Mmamepuanbl. Kepamurka, Cmekio, ye-
Menm, bemoH, scenezobemon. Ilpobremvt 6e30nacHo20 UCNoOIbL308d -
HUsL CMPOUMENbHBIX MAMEPUATIOE 8 NOBCEOHEGHOU IHCUSHU.

XYUMHYECKUNH DKCIEPUMEHT: H3ydYeHHE OOpa3loB HeopraHuYe-
CKHX BEIIECTB, CBOWCTB COJISIHOM KHCIIOTBI; IIPOBEJCHHE Kade-
CTBEHHBIX peakIUi Ha XJIOPUA-UOHBI U HAOIIOACHUE NPU3HAKOB HUX
MIPOTEKaHMs; OIBITHI, OTpakaromue (Qu3ndeckue M XHUMHYECKHe
CBOMCTBA TraJIOT€HOB M MX COEIUHEHUM (BO3MOKHO HCIIOJIb30BaHHUE
BHUAEOMATEPHUAIIOB); O3HAKOMJICHHE C OoOpa3laMu XJIOPHUAOB (Trayo-
TeHHUJIOB); O3HAKOMIJIEHHE C OOpa3maMu cCephl U €€ COCTMHCHHUSIMH
(BO3MOXXHO HCIIOJIF30BaHHE BHICOMATECPUAIOB); HAOIIOICHUE IIPO-
mecca OOyIJIMBaHUs caxapa IoJ NIeHWCTBHUEM KOHIIEHTPUPOBAHHOU
CEepHOM KHCIOTHI, M3YUYCHHE XUMHUYECKUX CBOHCTB pa30aBICHHOU
CEpHOI KHCJIOTHI, MPOBEACHHE KAYECTBEHHOW pEaKIMU Ha CyJIb-
(ar-non m HaOIONCHHWE TpU3HAKA €€ MPOTEKAHUS, O3HAKOMJICHUE
c ¢u3MYEeCKUMH CBOWCTBaMU a3oTa, ¢ochopa M HX COCTUHCHUN
(BO3MOXXHO HCHOOJB30BaHHUE BHJIEOMAaTEepHUaIOB), OOpasmaMu a3oT-
HBIX ¥ (ochOpPHBIX yaoOpeHUl; MolydyeHne, cCOOnpaHmne, pacrmo3Ha-
BaHME M H3yUYCHHE CBOWCTB aMMMaKa; MPOBEICHHE KaueCTBEHHBIX
peaknuii Ha MOH aMMOHUS M (ocdaT-nHOH U M3yUEHHE NPU3HAKOB
UX TIPOTEKAHWS, B3aUMOJECHCTBHE KOHIEHTPUPOBAHHOW a30THOM
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KHUCJIOTBI C MeJbIO (BO3MOYHO HCIOJb30BaHUE BHICOMATECPHUAIIOB);
H3yYEeHHUE MOJeleil KPUCTAIUITMYECKUX PEIIETOK ajiMasa, rpadura,
(pynnepeHa; o3HAaKOMIICHHE C IPOILIECCOM aJICOPOLIMU pacTBOPEH-
HBIX BEIECTB aKTUBHUPOBAHHBIM YTJIEM H YCTPOWCTBOM IIPOTHBOTA-
3a; MOJIydeHHe, coOupaHue, pacro3HaBaHUE U W3y4YCHHUE CBOWCTB
YIJIEKUCIIOTO Ta3a; MPOBeJACHUE Ka4yeCTBEHHBIX peakiluii Ha KapOo-
HAT- ¥ CHJIMKAT-UOHBI U U3yYEHUE MMPU3HAKOB UX NPOTEKAHUS; O3-
HAaKOMJIEHUE C MPOAYKIIUEH CHIMKATHON MPOMBIIIIEHHOCTH; peEIle-
HHE DKCIEPUMEHTAIBHBIX 3a71ad Mo TeMe «BakHeililie HeMeTalbl
1 UX COCTUHEHUSD .

MeTannbl U UX coeauHeHuA

OO0mrasi XxapakTepUCTUKA XUMHUYCCKUX 3JIEMCHTOB — METaJJIOB
Ha OCHOBAaHUM UX MOJIOXKeHUs B llepuoanyueckoil cucreme XxumMu4de-
ckux snemeHTOB J| . 1 . MenneneeBa u ctpoeHust aroMoB . CTpoeHue
MeTaJIOB . MeTtalindeckasi CBsi3b M MeTaJUTMYecKasi KPpUCTaJIU-
geckas pemérka . DIeKTPOXUMHUYECKUN psa HampsDKeHUH MeTtasi-
0B . Puznyeckrue U XUMHUUYECKUE CBOUCTBA MeTaiLuioB . O01me crno-
coObl moJrydeHusi MeTtayuioB . [IoHsITHE O KOPPO3WHM METaIOB, OC-
HOBHBIE COCOOBI 3alIUTHI UX OT KOppo3uu . CruiaBsl (CTalb, YyTyH,
JIOpaTIOMUHUM, OpOH3a) U UX NMPUMEHEHHE B OBITY W MPOMBILLICH-
HOCTH .

IIlenounble MeTajulbl: IHOJOXKEHUE B llepumonnueckoil cucreme Xu-
muueckux anemenToB [l . I . MenneneeBa; cTpoeHuEe UX aTOMOB; Ha-
XOXJeHue B mpupone . Pu3udeckne M XHUMHYECKHE CBOWCTBa (Ha
npuMepe HaTpus U Kanusg) . OKcuasl U THAPOKCHUIBI HATpUS M Ka-
s . [IpuMeHeHne menoYHblX MeTalJIOB U UX COCIUHEHUH .

[IlenouHO3€eMeENbHBIE METAJIbBI MarHui W KaJIbIU. MOJIOXKEHUE
B Ilepuonnueckoli cucreme xumudyeckux anemeHToB [ . M1 . Menge-
JieeBa; CTPOCHHE UX aTOMOB; HaxoxiaeHue B npupoae . dusnueckue
U XHUMHYECKHE CBOMCTBA MarHWs W KalblUs . BakHelIlune coeguHe-
HHUS Kaublus (OKCHA, TUAPOKCHA, coin) . JKECTKOCTh BOIABI M CIIOCO-
OBl €€ yCTpaHeHUS .

AmomuHuil: nonoxenue B llepuoguueckoil cuUCTEME XUMHUYE-
ckux aneMmeHToB J[ . 1. MeHnpaeneeBa; CTpoeHHE aTOMa; HaXOXKIACHUE
B npupoae . PU3MUECKUE U XUMHUYECKHE CBOMCTBA allOMUHUS . AM-
(oTepHBIE CBOICTBA OKCHIAa U THAPOKCHUIA ATFOMHUHHS .

Kenezo: mnonoxenue B Ilepruoaumyeckoll cHUCTEME XHUMHUYECKHUX
anemeHToB J[ . I . MeHneneeBa; CTpOEHHE aTOMa; HAXOXJIEHHUE B
npupoae . Pu3nUecKkne M XUMUUYECKHE CBOWCTBa keneza . OKCHIBI,
rugpokcuasl u comu >kenesa(ll) u sxenesza(Ill), mx cocrtas, cBOlcTBa
U NOJIYYEHHUE .
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XUMUYECKUNH IKCIIEPUMEHT: O3HAKOMIIEHHE C OOpa3liaMu MeTall-
JIOB ¥ CIUTABOB, UX (PU3UYECKUMU CBOMCTBAMU; U3yUEHHUE PE3YJIbTa-
TOB KOPPO3UH METAIOB (BO3MOYKHO HMCIIOJb30BAHUE BUJICOMATEPH-
aJoB), OCOOEHHOCTEH B3aUMOJIEHCTBUS OKCH/IA KAJIBIIHUS U HATPHUSI
¢ BOJOM (BO3MOXKHO HCIIOJIb30BAHHE BHUIACOMATEPHUAIIOB); HCCIIEIO-
BaHHE CBOMCTB KECTKOW BOJBI; MpoOIlecca TOPSHUs Kejle3a B KUCIO-
poze (BO3MOXXHO HCIOJIb30BAHHUE BUJICOMATEPHAIIOB); MTPU3HAKOB
OPOTEKAHUS KAYECTBEHHBIX PEAaKIINil Ha MOHBI (MarHus, KajabIlus,
anroMuHwus, muHka, sxeiaesza(ll) u sxenesza(Ill), meau(Il)); HaGmrOIE-
HUE W OIHCAaHHE MPOIIECCOB OKPAIlIMBaHUsS IJIAMEHH HOHAMH Ha-
TpHsl, Kalus U KaJbIHs (BO3MOXKHO UCITOJIb30BaHHE BUIEOMATEPH-
aJIoB); HCCIeTOBaHHE aM(OTEPHBIX CBOWCTB TMAPOKCHIAA AJTFOMHHUS
Y THAPOKCHAA [IMHKA; PEIIEeHHE DKCIIEPUMEHTAIBHBIX 3a/1a4 10 Te-
Me «BakHeiilme MeTaaabl U UX COEIUHEHUSD .

X1MMS 1 OKpY3KatoLas cpeaa

HoBbie MaTepHrajibl U TCXHOJIOTHUH . BCHIGCTB& U MaT€pHajbl B I10-
BCEJHEBHOM »XM3HU 4eloBeKa . XMMHUsA U 340poBbe . bezonacHoe uc-
MOJIb30BaHUE BEIIECTB U XMMHYECKHUX peakuuid B ObITy . [IepBast mo-
MOIIb IIPU XMMHUYECKUX OKOrax M OTpaBlIeHUAX . OCHOBBI 3KOIOTHU-
4YECKOU TIPaMOTHOCTHM . XMMHUUECKOE 3arpsi3HECHUE OKPYKaIoLIeH
cpensl (mpenenpHas JoImycTuMasi KoHleHTpanusa semtects — [1JIK) .
Posb XMMHUH B pEIIEHUH 3KOJIOTHYECKUX MpobiieM .

IIpupoaHble UCTOYHUKHU YTJIEBOLOPOAOB (yrojb, NIPUPOIHBINA ras,
He(dTh), MPOAYKTHI UX IEepepadOTKH, UX POJb B OBITY W HPOMBIII-
JICHHOCTH .

XUMHUYECKHI OKCIIEPUMEHT: HW3y4YeHHe OOpa3loB MaTepHalioB
(cTekino, craBbl METAIIOB, IOJIMMEPHBIE MAaTEPHUAIIBI) .

MexnpeameTHble CBA3N

Peanuzanmsi MeXIpeIMETHBIX CBSA3€i IpH H3YYCHUH XHMHH B
9 KJrTacce OCYMISCTBIISIETCS Uepe3 HCIIOIb30BaHUE KaK OOIINX ecTe-
CTBEHHO-HAYYHBIX NOHSTHI, TaK U NOHITHIH, SBISIONINXCS CUCTEM-
HBIMH JUISI OTASIIBHBIX NIPEAMETOB €CTECTBEHHO-HAYYHOTO IIHKJIA .
OO0mIre ecTeCTBEeHHO-HAYYHBIC MOHATHS: HAYYHBINA (haKT, THIOTE-
3a, 3aKOH, TEOpHsl, aHAJIN3, CHHTE3, KjlacCU(PHUKALIHS, IEPHUOTHY-
HOCTb, HAOJIIOJCHNE, SKCIICPUMEHT, MOJASIINPOBaHUE, U3MEpPECHHUE,
MOJeNb, SIBIICHHE, MMAPHUKOBBIA 3P (PEeKT, TEXHOJIOT U, MaTepHAaIbI .
®dusuka: Marepusi, aToM, 3IEKTPOH, IPOTOH, HEWTPOH, HOH, HY-
KJIWJ, U30TOMBI, PAaJIMOAKTUBHOCTH, MOJIEKYJIa, DJIEKTPUYECKUU 3a-
P, TPOBOIHUKH, MOJTYHPOBOJHUKH, THAJIEKTPUKH, (HOTOIIEMEHT,
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BEIIECTBO, TEIO, 00BEM, arperaTHOe COCTOSIHHE BeIlleCcTBa, ra3, pac-
TBOpP, PaCTBOPHUMOCTh, KPUCTAJLUTHYECKasl peniérka, CruiaBbl, (Qu3u-
YEeCKHUE BEJIMYHMHBI, €IUHUIBI U3MEPEHUsI, KOCMUYECKOE MPOCTPaH-
CTBO, IUTAHETHI, 3BE31b1, COJTHIIE .

Buomnorusi: ¢otocuHTe3, AbIXaHue, Owocdepa, 3KOCHUCTEMa, MH-
HEpaJIbHbIE yIOOpPEeHUs], MUKPOIJIEMEHTBI, MaKpO3JIE€MEHThI, MUTa-
TeJIbHBIE BEIIECTBA .

I'eorpadus: atmocdepa, runpochepa, MUHEPAITbI, TOPHBIC MTOPO-
JIbI, IOJIE3HbIE HCKOMAaeMBbIe, TOTUIUBO, BOJIHBIE PECYPCHI .
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TTNAHUPYEMBLE PE3YNbTATbL OCBOEHMS
YYEBHOTO TTPEAMETA «XUMWS» HA YPOBHE
OCHOBHOI'O OBLLETO OBPA30BAHNMA

I/I3yquI/Ie XUMHH B OCHOBHOM IIIKOJIC HammpapJICHO Ha JOCTHIKEC-
HHC O6y'-IaIOHII/IMI/IC$I JJUMYIHOCTHBIX, MCETAIIPpCAMCTHLIX U IHIPEAMECT-
HBIX PE3YyJIbTATOB OCBOCHUS yqe6Horo npeamerTa.

JNuyHocTHETE pesynbTaTh

JImyHOCTHBIE pe3yJIbTaThl OCBOEHUS MPOTPaMMbl OCHOBHOTO 00-
1ero oOpa3oBaHUs IOCTUTAIOTCS B XOJl€ 0Oy4YeHUss XUMHUU B €IVH-
CTBE Y4eOHOUW M BOCIHUTATENBLHOU JesiTeabHocTH OpraHn3anuu B Co-
OTBETCTBUHU C TPAJTUIIMOHHBIMHU POCCUMCKUMHU COILUOKYJIbTYPHBIMHU
U JIyXOBHO-HPABCTBEHHBIMHU IIEHHOCTSIMH, MPUHSITHIMU B OOIIECTBE
IpaBUJIAMH M HOPMAaMHU IOBEIECHUS U CIIOCOOCTBYIOT IIpolieccaM ca-
MOTIO3HAHUSI, CAMOPA3BUTHS U COUMAIIN3AINHA OOYyJarOIINXCS .

JImgyHOCTHBIE pe3yibTaThl OTPaXKarT C(hOPMHUPOBAHHOCTb, B TOM
4uCJI€ B YaCTH:

MaTpMOTMYECKOro BOCMMTAHUA

1) HEeHHOCTHOrO OTHOWICHUS K OTEYECTBEHHOMY KYJIbTYpPHOMY,
HCTOPUYECKOMY M HAYYHOMY HACJICAUIO, IOHMMAHHS 3HAYCHHS XH-
MHYECKOW HAYKH B )KM3HH COBPEMEHHOIO OOII[ECTBa, CIIOCOOHOCTH
BJIaJICTh JOCTOBEPHON MH(pOpMaLHell 0 NePEeaOBBIX TOCTIKCHUIX U
OTKPBITHSIX MHPOBOH M OTEUYECTBEHHOW XHUMHH, 3aHHTEPECOBAHHO-
CTH B HAYYHBIX 3HAHUSAX 00 yCTPOWCTBE MUpa U OOIIECTBA;

rpa)KAaHCKOI'O BOCMMTaHKA

2) mpencraBieHUs O COLMAIBHBIX HOPMax M IMPaBHIAX MEKIIHY-
HOCTHBIX OTHOIIEHHMH B KOJUJIEKTHUBE, KOMMYHHKAaTHBHOH KOMIIe-
TEHTHOCTH B OOIIIECTBEHHO ITOJIC3HOM, y4eOHO-HCCIEI0BATEIBCKOM,
TBOPYECKON W APYTHX BHUAAX AEATEIBHOCTH; TOTOBHOCTH K Pa3HO-
00pa3HON COBMECTHOM AESITENBHOCTH MPH BBIMIOJHEHUH YYEOHBIX,
MMO3HABATEIBHBIX 3a/1a4, BBINIOJHEHUHM XHMHYECKHX O3KCIIEPHUMEH-
TOB, CO3JAaHUU YYEOHBIX MPOCKTOB, CTPEMJICHUsI K B3aHMOITOHHUMa-
HHUIO ¥ B3aMMOIIOMOIIN B MPOIIECcCe 3TOH yIeOHOH IeITEIHLHOCTH; TO-
TOBHOCTH OIIEHMBAaTh CBOE IMOBEJECHHE M NOCTYIIKM CBOHMX TOBapH-
mel ¢ TMO3WIIMM HPABCTBEHHBIX M IIPABOBBIX HOPM C YYETOM
OCO3HAHUS MTOCJIEICTBUI TOCTYNKOB;

LleHHOCTH Hay4YHOro no3HaHuMA

3) MHUPOBO33PCHYCCKUX Hpe,E[CTaBJ'ICHI/Iﬁ O BCIIECCTBC M XHUMHYC-
CKOM p€akunuur, COOTBETCTBYIOIINX COBPEMCHHOMY YPOBHIO pa3BHU-
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THSI HAYKU U COCTABIISIIOIIUX OCHOBY ISl IOHUMAHUS CYyIIHOCTHU Ha-
YYHOU KapTUHBI MUpPa; NIPEACTAaBICHUII 00 OCHOBHBIX 3aKOHOMEPHO-
CTAX PAa3BUTHS MNPUPOABI, B3aUMOCBS3AX YEIOBEKAa C MNPUPOJHOU
Cpenoii, 0 poau XUMHUHU B IIO3HAHUU ITUX 3aKOHOMEPHOCTEM;

4) mo3HaBaTEeILHBIX MOTHBOB, HAMPaBICHHBIX Ha MOJyYSHHE HO-
BBIX 3HAaHUU IO XMMHUH, HEOOXOIMMBIX IJIsI OOBsICHeHUsI HaOItogae-
MBIX IIPOILIECCOB U SIBI€HUH;

5) mo3HaBaTenbHOW, HHPOPMAIIMOHHON U YHUTATEIBCKOW KYJIBTY-
pBl, B TOM 4YHCIIE HaBBIKOB CaMOCTOSITEIIFHON pabOTHI ¢ y4eOHBIMHU
TEKCTaMH, CIIPAaBOYHOU JUTEpaTypoil, JOCTYNHBIMU TE€XHUYECKUMHU
cpeacTBaMu MHPOPMaAIMOHHBIX TEXHOJIOTHH;

6) nHTepeca K OOYYEHHIO M ITO3HAHMIO, JTIOOO3HATEIBHOCTH, TO-
TOBHOCTHU M CIIOCOOHOCTH K caMOOOpa30BaHUIO, IPOSKTHOM U HCCIIe-
JIOBaTeJIbCKOM JNIeSITEJIbHOCTH, K OCO3HAHHOMY BBIOOPY HaIllpaBJieH-
HOCTH U YPOBHSI OOyYEHHS B TaTbHEHIIIEM;

®opMMPOBaHUA KyNbTypbl 340POBbS

7) OCO3HaHHsA HCHHOCTHU XHW3HHU, OTBCTCTBCHHOI'O OTHOIICHUA K
CBOEMY 3/J10pPOBbIO, YCTAHOBKHM Ha 3J0POBBII 00pa3 >XHU3HH, OCO3Ha-
HUSI TIOCJIEJICTBUI M HENPHSTUSI BPEIHBIX NpUBBIUEK (yrnoTpedie-
HUSI aJIKOTOJIs, HAPKOTHUKOB, KypEHHs), HEOOXOJIMMOCTH COOIIIOIe-
HUS MIPaBUI 0E30MMaCHOCTH IPHU OOpalleHuHd C XMMHUYECKHMH Belle-
CTBaMU B OBITY U peaJIbHOH KU3HH;

TpyAoBoro BOCMTaHMA

8) uHTepeca K MPaKTUIESCKOMY HU3yUCHHIO Tpodeccuii v Tpyaa pas-
JIMYHOTO poJa, yBaXKSHHUE K TPYAY U pe3yJlibTaTaM TPy dOBOM JAesITEb-
HOCTH, B TOM YHCJIE Ha OCHOBE IPUMEHEHHUS IIPEAMETHBIX 3HAaHUM IO
XHMHH, OCO3HaHHOT'O BEIOOPAa HHAWBUTY AILHOH TPaeKTOPHUU PO I0JI-
JKeHUsI 00pa3oBaHUs C Y4ETOM JIMYHOCTHBIX HHTEPECOB H CIIOCOOHO-
CTH K XUMHH, OOIIIECTBEHHBIX NHTEPECOB U MOTPEOHOCTEH; yCIIEITHOM
npodecCHOHATBHOW ASATEIBHOCTH M Pa3BUTHS HEOOXOIMMBIX yMe-
HUIi; TOTOBHOCTH aJJalITUPOBATHCS B MPO(ECCUOHAIILHOM cpe/ie;

IKOIOrM4€eCKoro BOCNmUTaHMs

9) 5KOJIOTrHYECKH LEIeCO0Opa3sHOTO OTHOIICHUS K IMIPUPOAES KaK
HCTOYHUKY >KU3HU Ha 3eMJIe, OCHOBE €€ CylIeCTBOBaHMUs, IIOHNMa-
HUS [IEHHOCTH 3I0POBOTO U 0€30IMacHOT0 00pa3a >KU3HU, OTBETCTBEH-
HOTO OTHOIIEHWSI K COOCTBEHHOMY (PU3MYECKOMY M IICUXHYIECKOMY
37I0POBBIO0, OCO3HAHUSI LIEHHOCTH COOIIOJIEHUS MPaBUI O€30MacHOTO
MOBEZICHUsI MTPU paboTe ¢ BEIIECTBAMU, a TAK)KE B CUTYyaIUsIX, yrpo-
JKaIOIIMX 3/J0POBBIO U KU3HHU JIIOJEH;
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10) cnocoOHOCTH MPUMEHSITh 3HAHUS, ITOJTydYaeMble TIPU U3y4de-
HUM XUMHWH, JUIA PEIICHUs 3a71a4d, CBSI3aHHBIX C OKpY>Karoller npu-
pOAHOI cpenoil, NOBHIIICHUSI YPOBHS 3KOJOTHYECKON KYyJIBTYPHI,
OCO3HaHUA IIT00aTBHOTO XapakTepa dKOJIOTHUECKHUX MpoOJieM H ITy-
Tel UX pelIeHUs MOCPEACTBOM METOJ0B XUMHUH;

11) 5KOJOTUYECKOTO MBINUICHHUS, YMEHHUS PYKOBOJACTBOBATHCS UM
B [IO3HAaBAaTE€IbHON, KOMMYHHUKAaTUBHON M COLMAIIbHOMN MIPaKTHUKE .

MetanpeameTHsie pesynbTaTh

B cocraBe MetanpeaMeTHBIX PE3yJIbTAaTOB BBIACISIOT 3HA4YHUMBIE
it (OpMHUPOBaHUSIT MHUPOBO33PEHHUS] OOIIeHay4YHble MHOHSITHUSA (3a-
KOH, T€OpHsl, IPUHIUI, TUnore3a, GakT, CUCTeMa, IPOoIEecC, IKCIe-
PUMEHT M 1Ip .), KOTOPBIE HCIIOJIB3YIOTCS B €CTECTBEHHO-HAyYHBIX
YUYEeOHBIX MpeJIMeTax M MO3BOJISIIOT Ha OCHOBE 3HAHUH U3 3TUX Mpe.-
MeTOB ()OpPMHUPOBAThH NPEACTABICHUE O IEJIOCTHONW Hay4YHOU KapTH-
HEe MHUpa, U YHUBEpCaJIbHbIE y4eOHbIE NeWCTBUs (MIO3HABaTEIILHBIC,
KOMMYHUKaTHBHBIE, PETYJISITHBHBIC), KOTOpble obecnieunBaroT ¢op-
MHpPOBaHHE TOTOBHOCTH K CaMOCTOSITEIIPHOMY IUIAaHUPOBAHUIO U
OCYIIIECTBJICHUIO y4eOHOM JAeATEILHOCTH .

MeranpeameTHbie pe3yJibTaThl OCBOEHHUsT 0Opa30oBaTelIbHOUM IIPO-
rpamMMBbl II0 XMMHUH OTPaKarOT OBJIAJEHUE YHHUBEPCAJIbHBIMU I103HAa-
BaTEJbHBIMU JAECUCTBUSIMHU, B TOM YHUCJIE:

ba3oBbIMM NOrUYECKMMM AeﬁCTBMﬂMM

1) yMeHHEM HCIIOIB30BaTh HPHUEMBI JOTHYSCKOTO  MBIIUICHUS
IIpU OCBOCHUM 3HAaHUM: PACKPBIBATH CMBICI XHUMHWYECKHUX MOHSITHI
(BBIIENATH WX XapaKTepHbIE MPH3HAKH, YCTAaHABJIMBATh B3aHMMO-
CBSI3b C IPYTHUMH MHOHATHIMH), UCIIOJIB30BAaTh IMOHATHS UISI OOBsIC-
HEHHsI OTAEIbHBIX (aKTOB U SBJIICHHUH; BBIOMpPATh OCHOBAHHUS U
KPUTEPUH JUIsI KIACCHU(PUKAIUM XUMHUYECKHUX BEIIECTB M XUMHYe-
CKHMX peaKlIui; yCTaHaBIMBaTh IPHYUHHO-CJIEICTBEHHBIEC CBS3U
MeXIy OOBEKTaMH H3YYEeHHs; CTPOUTH JIOTHYECKHE PacCyXIACHUS
(MHAYKTUBHBIC, TeAyKTUBHBIC, 10 aHAJIOTHUN); eJaTh BHIBOJBI U 3a-
KJIIOYCHUS;

2) yMeHHEeM NPHUMEHSITh B IMPOLIECCE MO3HAHUS MOHSATHS (Tpen-
METHBIC W MeTallpe/IMETHHIE), CHMBOJIMYECKHUE (3HAKOBBIC) MOJICIH,
HCIIOJIb3yEeMbIe B XMMUH, TPeoOpa30BbIBaTh MIMPOKO NMPHUMEHSEMEBIC
B XUMHH MOJICIIFHBIEC NMPEACTABICHUS — XUMHYSCKHH 3HAK (CUMBOJI
SJIeMEeHTa), XUMHYecKas: (hopMysia U YypaBHEHHE XMMHUYECKOU peak-
O — TPU PEIIeHHH y4eOHO-IO3HaBaTEJbHBIX 3alad; C y4EéToM
3TUX MOJEIJILHBIX MPEJICTABICHUN BBISIBISATH M XapaKTepPU30BaTh Cy-
IIECTBEHHBIEC TPU3HAKN H3yYaeMBbIX OOBEKTOB — XMMHYECKHX Be-
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IIECTB M XMUMHYECKHUX PEaKI[Ui; BBIABISITH OOIIHE 3aKOHOMEPHO-
CTH, IPUYUHHO-CIICJCTBCHHBIC CBSI3HU U MPOTHBOPEYHS B U3y4aeMbIX
mporeccax W sBJICHUSIX; NpejjaraTb KPUTCPHH IS BBISIBICHUS
3THUX 3aKOHOMEPHOCTEW M NPOTHUBOPEYHH; CaMOCTOSITEIbHO BBIOH-
paTthb criocob penreHus ydeOHOI 3agadun (CpaBHUBATh HECKOJIBKO Ba-
pUaHTOB pelIeHus, BEIOUpaTh HanboJiee MOAXOASIINiN ¢ y9€ToM ca-
MOCTOSITEJIBHO BBIJICIICHHBIX KPUTESPHEB);

ba3oBbIMM UCCNea0BATENBCKUMU AE‘FICTBMFIMM

3) yMeHHeM HCTOIb30BaTh MOCTABJICHHBIC BOIMPOCHI B KayecTBE
WHCTPYMEHTa IMMO3HaHUS, a TaK)Ke B Ka4eCTBE OCHOBBI ISl (DOPMHU-
pOBaHHUS THUIIOTE3bl MO MPOBEPKE MNPABUIBHOCTU BBICKA3BIBA€MBIX
CYXJICHUI;

4) npuobpeTeHne OMbITa MO MIAHUPOBAHUIO, OPTraHU3aIUU U TIPO-
BEJICHHUIO YUYCHHYECKUX DKCIIEPUMEHTOB: YMEHHE HaOJI0/IaTh 3a XO-
JIOM TIpOIlecca, CaMOCTOSTEIbHO IIPOTHO3HUPOBATH €ro pe3yJbTarT,
(popmynupoBaTh 0000I1IIEHUs U BBIBOJBI 1O PE3yJIbTaTaM MPOBENEH-
HOTO OIIBITa, MCCJIEIOBAHUs, COCTABIISITh OTYET O MpOJeIaHHOH pa-
oore;

Pa6oTol ¢ uHbopmaLpeit

5) ymeHnneMm BbIOHpaTh, aHAIU3UPOBATH U HHTEPIPETHPOBATH HH-
dbopmanuio pasnUUHBIX BUAOB M (OPM IPEACTaBICHUS, HOIydae-
MYIO U3 pa3HbIX UCTOYHHUKOB (HAy4YHO-TIOMyJsApHAs JIUTEepaTypa XH-
MHYECKOr0 COJAEepIKaHUsl, CIIpaBOYHBIE ITOCOOUs, pecypcrl MHTEepHe-
Ta); KPUTUYECKH OIIEHUBATh IPOTUBOPEYUBYIO M HEIOCTOBEPHYIO
uHpopMaIuio;

6) yMeHHEeM IIPUMEHSTH Pa3INYHbIE METOAbI U 3alIPOCHI IPH HO-
Hucke B oTObope MHPOPMAIIUH U COOTBETCTBYIOIINX TaHHBIX, HEOOXO-
JUMBIX JUUIsl BBIIOJTHEHUS y4e€OHBIX U IMO3HABATEIBHBIX 3aaad OIIpe-
JEeIEHHOTO TUIIA; IIPHOOPETEHNE OIIbITa B 00JIaCTH NCIOJIb30BaHUS
HH(POPMAITMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTUH, OBJAJCHUE
KyJIbTYpOil aKTUBHOT'O HUCITOJIB30BaHUs PA3JIMUYHBIX ITIONCKOBBIX CH-
CTEM; CaMOCTOSITEJILHO BBIOUpPATh ONTHMAaJIbHYIO (HOpMy IpelCcTaB-
neHust nHGOpMaIM U WLTIOCTPHUPOBATH pEIIaeMble€ 3adadd He-
CIOXHBIMH CXEMaMH, JuarpaMMaMu, IpyruMu opmMamu rpaduku
U UX KOMOHWHAIIUSIMHU;

7) yMeHHEM HCTIOJIB30BaTh U aHAITU3UPOBATH B MPOIECCe YISOHOM
W WCCIIEN0BATEIBCKON AEATEIHFHOCTH NHDOPMAIINIO O BIWSIHUM IIPO-
MBIIJIEHHOCTH, CEJIBCKOTO XO3SIHCTBAa M TPAHCIIOPTAa HA COCTOSIHUE
OKpYyKarollel NpupoIHOUN Cpebl;
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yHMBepcaJ’IbeIMIA KOMMYHMKaTUBHbIMU Ael‘/‘iCTBMFIMM

8) ymeHueM 3agaBaTh BONPOCHI (B XOJe AWaiora W/WIH JUCKYC-
CHH) MO CYIIECTBY 00CY»XIaeMOU TeMbI, (HOPMYJTUPOBATH CBOH IIPE]I-
JIOKEHUSI OTHOCUTEIBHO BBIMIOJIHEHUS MPEUIOKESHHON 3a/1a4u;

9) npuobpeTeHHEe OMNbITa MPE3CHTAIMU PE3yIbTATOB BBIMTOJIHEHHUS
XUMHUYECKOTO JKCIIEpUMEHTa (J1abopaTOpHOTO OMbBITa, JabopaTrop-
HOU paboOThI IO UCCIICIOBAHUIO CBOVICTB BEIIECTB, YY4EOHOTO MPOECK-
Ta);

10) 3auHTEpECOBAHHOCTh B COBMECTHOM CO CBEPCTHHUKAMH ITO3HA-
BaTEJILHOW M HMCCJIEIOBATEIBLCKOMN JESITENbHOCTHA MIPU PEIISHUHU BO3-
HHUKAIOIIUX MPOOJeM Ha OCHOBE y4&Ta OOIIMX MHTEPECOB M COTJa-
COBaHUs MO3UIUHN (0OCYXJIEHHs, OOMEH MHEHHSIMHU, «MO3TOBBIE
IITYPMbI», KOOPIHHAIIMS COBMECTHBIX JECWCTBHI, OmpeacieHne
KPUTEPHUEB I10 OI[EHKE KAYeCTBA BBIMTOJIHEHHON paboThI U AP .);

YHMBEpCabHbIMU PeryaaTMBHbIMM Ael‘;iCTBMﬂMM

11) yMeHHEM CaMOCTOSITSIIBHO OMPEACNISITh eI ASATSIbHOCTH,
IJIAHUPOBATh, OCYIIECTBIISATH, KOHTPOJIUPOBATh U P HEOOXO1H-
MOCTH KOPPEKTHPOBaTh CBOIO AESTEILHOCTh, BEIONpAaTh HanOoiiee
3¢pPpexTuBHBbIC CITOCOOBI PEIICHUs YUYeOHBIX U IO3HABATEIbHBIX 3a-
a4, CaMOCTOSITEJIBHO COCTaBJISITh MJIM KOPPEKTUPOBATh HPEnIo-
JKEHHBIN aJIrOPUTM AECUCTBUH IIPU BBIIIOJHEHUH 3alaHUN C y4ETOM
IMOJIY4YESHHUSI HOBBIX 3HAaHUH 00 N3y4JaeMbIX O0bEKTax — BellecTBax
M peakusaX; OLlEHUBATh COOTBETCTBHE MOJIYyYSHHOTO pe3yJbTaTa 3a-
SIBJICHHOM 11€JIU;

12) ymeHHeM HCHOJIB30BaTh U aHAJIU3UPOBATH KOHTEKCTHI, IIPEI-
JlaraeMble B yCIOBHUH 3aJaHUM .

TTpeameTHEIe pesynbTaTel

B cocTaBe mpeaMETHBIX pe3yabTaTOB MO OCBOECHUIO 0053aTEIHHO-
ro CoJep KaHusl, YCTAHOBJICHHOTO IAHHOW NMPUMEPHOU paboueii mpo-
rpaMMO#, BBIJICIISIOT: OCBOCHHBIE OOYyYalOIMIUMHUCS HaydHBIE 3Ha-
HHUS, YMEHHSI U CIIOCOOBI ASHCTBUHN, crielin(pUIEeCKUE IS TIPEeIMeT-
HOH o6nacTn « XUMHUSDY, BUIBI AESITEIHHOCTH MO MOIYyYIESHUIO HOBOTO
3HaHHSA, €r0 MHTEPIpEeTalun, MPeoOpa3oBaHUIO M MPUMEHEHUIO B
pa3aNYHBIX yY€OHBIX U HOBBIX CUTYalIUAX .

IIpenmeTHBIE pe3yabTAaThl MPEACTABICHBI IO TOJaM OOyYEHUS M
OTpaxaroT c(OPMHUPOBAHHOCTH y OOyYaIOMINXCS CHEAYIONINX yMe-
HUH:
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8 KJIACC

1) packpvléamsb cmbici OCHOBHBIX XUMHUYCSCKUX MOHSITHH: aTOM,
MOJIEKyJIa, XUMHUYECKUN 3JIEMEHT, IIPOCTOE BEILIECTBO, CIOKHOE BeE-
IIECTBO, cMech (OAHOPOZHAS U HEOJHOPOHAS ), BAJICHTHOCTD, OT-
HOCHUTEJIbHasl aTOMHasi M1 MOJIEKYJIsIpHasi Macca, KOJIM4eCTBO Bellle-
CTBa, MOJIb, MOJISIpHaAsl Macca, MaccoBasl JOJs1 XHUMHYECKOIo 3Jje-
MEHTa B COEIHMHEHHUH, MOJISIPHBIH OO0BEM, OKCHI, KHCIIOTa,
OCHOBAaHHE, COJIb, DIIEKTPOOTPHUIIATEIIBHOCTh, CTEII€Hb OKHUCIEHUS,
XUMHWYECKasl peakus, KilacCu(UKaIUsI peaKUl: PEaKkIluu COeIN-
HEHMUsI, PEaKIMN pa3JIOKSHHUSI, PEaKIMU 3aMelIeHUs], peaKIuu 00-
MEHa, PK30- U HIOTCPMHYCCKHE PCaKIIUH; TCILIOBOU 3 PEeKT peak-
[IUU; PO aToMa, SJISKTPOHHBIN CJIOW aroMa, aTOMHasi OpOUTaIIb,
panuyc aToMa, XUMHUUYECKasi CBA3b, HOJsIpHasl 1 HENOJsIpHasi KOBa-
JIEHTHasl CBsI3b, HOHHAasI CBSI3b, MOH, KATUOH, aHUOH, pacTBOpP, Mac-
COBasi JIOJIsl BellecTBa (IPOLeHTHAsI KOHIISHTPAlHs) B pacTBOPE;

2) unmocmpupoéams B3aUMOCBS3b OCHOBHBIX XWMHUYECKHX TO-
HITHH (CM . 1. 1) ¥ IPUMEHSITh 3TU MOHSITHSI TIPYU OTIMCAHUU BEIIECTB
U UX PEBpALLCHUM;

3) ucnonvzoeams XUMHUYECKYIO CHMBOJHKY IUISI COCTaBIICHUS
¢dopmy BelliecTB 1 ypaBHEHHUN XUMHUYECKUX PEaKIINii;

4) onpedensimb BAICHTHOCTh aTOMOB JJIEMEHTOB B OMHApHBIX COe-
JUHEHUAX; CTEIIEHb OKUCIICHUS 3JIEMEHTOB B OMHAPHBIX COCAUHEHH-
sIX; MPUHAIJICKHOCTh BEIIECTB K ONpeAclIEHHOMY KJIacCy COEIHHE-
HUI 110 popMynaM; BUI XUMHUYECKOH CBSI3HM (KOBAJIEHTHAsi U MOH-
Hasl) B HEOPTraHUYECKUX COCIMHEHUSIX

5) packpsisams cmuicn llepuoandeckoro 3akona [ . 1. Mennene-
€Ba: JIEMOHCTPHUPOBATh ITIOHHUMAaHHE IIEPHUOJUUYECKON 3aBUCHUMOCTHU
CBONMCTB XMMMYECKUX 3JIEMEHTOB OT MX NoJIokeHHUs B [lepuonmue-
CKOM cucTeMe; 3aKOHOB COXPaHEHMS MAacChl BEIIECTB, ITIOCTOSIHCTBA
COCTaBa, aTOMHO-MOJIEKYJISIDHOTO YYEHHs, 3aKOHa ABOTraapo; onu-
cvigamov u xapaxmepuzogamsv TabnuuHyo (opmy Ilepuonnueckoit
CHUCTEMBbl XHMHYECKHUX DJIEMEHTOB: pa3jndaTh IOHATHS «TriaBHas
noarpytia (A-rpynma)» u «mmobounas moarpymnna (b-rpymnma)», ma-
Jple W OOJIBIIHE TEPHOABI; coomHOocums OOO3HAYSHUsS, KOTOpHIE
nmeroTest B Tabnune «llepmonmyeckass cucreMa XWMHWYECKHX 3JIe-
meHTOB . 1. MenaeneeBa» ¢ YUCIOBBIMU XapaKTEPUCTUKAMHU CTPO-
€HHUsI aTOMOB XMMHUYECKHUX DJIEMEHTOB (COCTaB M 3apsia sapa, odmiee
YHCIIO 3JIEKTPOHOB M PaCIIpeAeSICHUE UX MO dJIEKTPOHHBIM CJIOSIM);

6) kraccuguyuposams XUMHUYSCKHE IIIEMEHTBI; HEOPraHU4e-
CKHE BEIIeCTBa; XUMHUYECKHE PeaKInu (110 YHNCIy U COCTaBYy yda-
CTBYIOIINX B PEAKIIMU BEUIECTB, 11O TEIUIOBOMY 3(hEKTY);



7) xapaxmepuzosamsb (onucviéams) oOIIE XUMUIESCKHUE CBOM-
CTBa BEIIESCTB Pa3JIMYHBIX KIIACCOB, HOATBEPIKIasi ONMCAHUE MIPHUME-
paMu MOJIEKYJISIPDHBIX YPaBHEHHH COOTBETCTBYIOIIUX XUMHUYSCKUX
peakumii;

8) npoenosuposams CBOWCTBA BEIISCTB B 3aBUCHUMOCTH OT UX Ka-
YEeCTBEHHOTO COCTaBa; BO3MOXHOCTH MPOTESKAHUS XUMHUYECKUX TIpe-
BpAIICHUH B pa3INYHBIX YCIOBHUSIX;

9) sviuucasIMb® OTHOCUTEIBHYIO MOJICKYJSIDHYIO W  MOJISIPHYIO
Macchl BEIISCTB; MaCCOBYIO JOJIK XUMHUUYECKOTO 3JeMeHTa no (op-
MyJi€ CO€IWHEHUs; MAaCCOBYIO JIOJIIO BEIIECTBa B PacTBOPE; IPOBO-
JIUTH PacuEThl 10 YPABHCHUIO XUMUYCCKON PeaKIlnH;

10) npumensimos OCHOBHBIC OTIEPAIIMH MBICIUTEIBHONW AESITEIBHO-
CTH — aHallu3 U CUHTE3, CpaBHEHUE, 0000IIeHHEe, CHCTEeMAaTH3AIIHIO,
KJIAaCCU(DUKAIINIO, BBIABICHHE NPUYUHHO-CIICACTBCHHBIX CBsI3eH —
JUTSIT U3YYEHHsS] CBOWCTB BEIISCTB M XHUMHYECKHX PEaklHil; ecTe-
CTBEHHO-Hay4YHbIE METOJbl MO3HAaHUsI — HAOII0JIeHHEe, U3MEpEeHUe,
MOJEIIMPOBaHNE, SKCIEPUMEHT (peajlbHbII U MBICIICHHBIH);

11) creoosams mpaBUIaM TOJb30BAHHS XHUMHYCSCKOU MOCYION H
JabopaTopHBIM 00OpyAOBaHHWEM, a TaKXKe IpaBuiaM oOpalieHus
C BeHIECTBaAMH B COOTBETCTBUU C HMHCTPYKHIUAMU IIO BBIIIOJTHECHHIO
J1aGOpaTOPHBIX XUMHUYECKUX OIIBITOB IO IOJYYEHHUIO U COOHMpaHHIO
ra3oo0pa3HbIX BellecTB (BOJOPOJA M KHCIOPOIa), MPUTOTOBICHHIO
PacTBOPOB C ONPEACIEHHON MAacCCOBOM J0JIel paCTBOPEHHOIO BEllle-
CTBa; IJIAaHUPOBATh WU IIPOBOAUTH XHMHUYECKHE IKCIIEPHUMEHTHI II0
pacrio3HaBaHUIO PACTBOPOB IIEI0YSH M KHUCIIOT C IOMOIIBIO HHIANKA-
TOpOB (JtakMyc, peHonPTaTeHH, METHIOPAHK H 1P .) .

9 KNACC

1) packpwvieams cmbici OCHOBHBIX XUMHYCCKHUX MOHSITHI: XHMH-
9eCKHUH 3JIEMEHT, aTOM, MOJIEKyJla, HOH, KaTUOH, aHUOH, IIPOCTOE
BEIIIECTBO, CJIOXKHOE BEIIECTBO, BAJIEHTHOCTH, 3JIEKTPOOTPHUIIATEIb-
HOCTB, CTECNEHb OKHCIJICHHS, XUMHUUYECKasl PEAKIINs, XUMHUYECKAs
CBsI3b, TEIJIOBOM 3P (PEKT peakiinu, MOJIb, MOJISIDHBIH 00BEM, pac-
TBOP; BIJIEKTPOJIUTHI, HEDIEKTPOIIMUTHI, JIEKTPOIIUTUUIECKAs] JUCCO-
OHUanusi, peakui HOHHOTO OOMEHa, KaTajlu3aTop, XUMHUYECKOe
paBHOBecHe, oOpaTUMbIe U HEOOpPAaTUMBIE PEaKIINH, OKHUCIUTEIb-
HO-BOCCTAaHOBHTEJILHBIEC PEAKIINN, OKUCIIUTEh, BOCCTAHOBUTEND,
OKHCJICHHE M BOCCTAHOBJICHHE, aJUIOTPOIHA, aM(pPOTEPHOCTh, XUMH-
geckasl CBsI3b (KOBaJICHTHAas, MOHHAs, METAJUIMYECKas ), KpUCTall-
JIMYecKasi penIéTka, KOppo3usl METaJJIOB, CIIABBI; CKOPOCTh XUMHU-
9eCKOW peakiuu, mpeaenbHo gomyctumasi koHueHnrpanus (IT1K)
BEIIIECTBA;
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2) unmocmpupogams B3aUMOCBS3b OCHOBHBIX XHMHYECKHX TMO-
HiATHH (CM . 1. 1) U IPUMEHSTh OTH MOHSITHS HNPU ONMUCAHUH BEIICSCTB
¥ UX TIpeBpaIleHUI;

3) ucnonvzosamsv XUMHUYECKYK) CHUMBOJIMKY JUJISI COCTaBJICHUS
¢dopmyn BemiecTB 1 ypaBHEHHUN XUMHUYECKUX PEaKIINii;

4) onpedensimev BaJCHTHOCTh W CTETNICHb OKHCICHHUS XHUMHYECKHX
3JIEMEHTOB B COEIMHEHUSX Pa3JINdHOTO COCTaBa; MPHUHAJIEKHOCTH
BEIIECTB K ONpeeIEHHOMY KJIacCy CO€IWHEHUH 1o Gopmyram; BUI
XUMHWUYECKOH CBsI3M (KOBAJICHTHAs, MOHHAsI, METAJUIMYECKas) B He-
OpPTaHUYEeCKUX COCINHEHUSIX; 3apsi)i HOHA M0 XUMHUYECKOi opmy-
JIe; XapakTep Cpebl B BOIHBIX PACTBOPaX HEOPTaHUYECKUX COEJIH-
HEHHUH, TUIT KPUCTAIUTUYECKON PEMIETKH KOHKPETHOTO BEIIECTBA;

5) packpvisams cmuicn Tlepuonudeckoro 3akona [ . V1. Menaeine-
€Ba M JIEMOHCTPHUPOBAThH €ro MOHUMAaHHE: ONUCHIBAMb U XaApaKme-
puzosams TabnumuHyo (opmy Ilepnoandeckoil cUCTEMBI XHUMHYe-
CKMX DJJIEMEHTOB: pa3jinuaTh IIOHSTHS «IJlaBHas TMOATpyImna
(A-rpynna)» u «nobounas noarpymnna (b-rpynmna)», mansie u 601b-
LIHE TIEPUOJIbI; COOMHOCUMb 0003HAUCHHUS, KOTOPbIE UMEIOTCS B TIe-
puonuyeckod TalJHIle, C YHCIOBBIMHU XapaKTEPUCTUKAMH CTpOe-
HHUSI aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB MW 3apsij sjapa, olliee
YHCJIO DJIEKTPOHOB M PAacCIpeneeHHue HUX I10 3JEKTPOHHBIM CJIOSIM);
06vACcHAMb 00IIMEe 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB 2JIEMEH-
TOB U UX CO€IUHEHMH B IIpeAesax MajblX NepHOJOB U IVIaBHBIX HOJ-
IrpyI ¢ y4€TOM CTPOCHHUS UX aTOMOB;

6) kraccuguyuposams XUMHUYSCKHE DIICMCHTHI; HEOPraHU4e-
CKHMe€ BEIIECTBa; XUMHUYECKHE peaKIuH (10 YHCIy U COCTaBy yda-
CTBYIOIIUX B PEAKIIUH BEIIECTB, I10 TEINIOBOMY 3 deKTy, 10 u3Me-
HEHHUIO CTEIICHEH OKUCICHUS XUMHUYECKHUX JIEMEHTOB);

7) xapaxmepuzoeams (onucsviéams) OOIHE U CHEIHU(PUICSCKUAE
XUMHYECKHE CBOMCTBA IIPOCTHIX U CIIOKHBIX BEIISCTB, NOATBEPK-
asi OIMCaHue IIPUMepaMHU MOJISKYJISIPHBIX 1 HOHHBIX ypaBHEHU U
COOTBETCTBYIOIINX XUMHUYECKHUX PEaKIIHL;

8) cocmaensime ypaBHEHUsI ICKTPOIUTHISCKON AHUCCOLHUALINH
KHMCJOT, LIEJIOYEN U COJIEH; MOJIHbIE U COKpALLlEHHBIE YPAaBHEHUS pe-
aKUd HOHHOTO OOMEHa; ypaBHEHHUs peaKIUii, TOATBEPKAAIOIINX
CYILIECTBOBAHHE T'€HETHYECKOW CBS3M MEXXIy BEIISCTBAMHU Pas3Ind-
HBIX KJIACCOB;

9) packpvisame CYIHOCTb OKHCIHTEIBHO-BOCCTAHOBUTEIBHBIX
peakuuii MoCpeACTBOM COCTAaBIICHHS JJIEKTPOHHOTO OalaHca dTHUX
peakui;

10) npoeroszuposams CBOUCTBA BEIECTB B 3aBUCHMOCTH OT HX
CTPOEHMUST; BO3MO>XXHOCTH MPOTEKAHUSI XUMHUYECKUX IIPEBpAIICHUN
B PA3IUYHBIX YCIOBUSIX;
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11) ewbluucasms OTHOCHUTEIBHYIO MOJICKYJISIPHYIO W MOJISIPHYIO
Macchl BEIISCTB; MacCCOBYIO JIOJK XHUMHUYECKOTO 3JeMeHTa no (op-
MyJie COCJIMHEHHS; MAaCCOBYIO JOJIO BEIIECTBAa B PacTBOpE; MPOBO-
JIUTH pacu€Thl 0 YPABHEHUIO XHUMHUYECKOM PEaKIH;

12) creoosams npaBuiiaM ITIOJB30BaHUS XUMHUYECKOHN IMOCYION U
JabopaTOpHBIM OOOpYIOBaHHMEM, a TaKXKe MpaBwiaM oOOpalleHus
C BEIISCTBAMU B COOTBETCTBUU C MHCTPYKIHMSAMH I10 BBIIMOJTHEHUIO
JTaGOPATOPHBIX XUMHUUYECKUX OIBITOB IO IMOJYYEHHIO U COOUPAHUIO
razoo0pa3HbIX BEIIECTB (aMMHaKa U yIIIEKUCIIOrO ras3a);

13) nposodums peakiuu, MOATBEPKAAFOIINE KAYECTBSHHBIH CO-
CTaB pa3jMYHBIX BEUIECTB: PACIIO3HABATH ONBITHBIM ITyTEM XJIOPH/I-
opomua-, noaua-, kapobounar-, ¢pocdar-, cuIuKar-, cyiabdar-, TH-
JPOKCHI-MOHBI, KATHOHBI AMMOHHMSI ¥ HOHBI U3yYE€HHBIX METAJIIOB,
MPUCYTCTBYIOIIHAE B BOJHBIX pPACTBOPAx HEOPTaHUYECKUX BEIIECTB;

14) npumensimos OCHOBHBIC OTIEPAIIUH MBICIUTEIBHON NEATEIBLHO-
CTH — aHaJu3 U CUHTE3, CPaBHEHHUE, 0000IIEHHE, CUCTEMAaTH3aIIHIO,

BBISIBJICHUE NPUYUHHO-CJIEACTBEHHBIX CBA3e€M — I HU3YUYEHUS
CBOMCTB BEIIECTB M XMMHUYECKHX PEaKIMi; €CTeCTBEHHO-HAy4YHbIE
METOIbl MO3HAHUS — HAOJIOACHUE, M3MEPEHHUE, MOACIIUPOBAHUE,

JKCIIEPUMEHT (peaibHbIi U MBICJICHHBIN) .
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TEMATWYECKOE TINAHWPOBAHWE

Bcero 136 u, 13 HUX 7 4 — pe3epBHOe BpeMs

8 KNACC

(2 4 B Hepeno, Bcero 68 4, U3 HUX 3 4 — pe3epBHOE BpemsA)

IIlpuMepHbIE TEMBI,
packpbiBaKIye JaHHbIN
pa3aeJs1 IpOrpamMmsli,

Y KOJIM4eCTBO YacoB,
OTBOAMMOE Ha X U3y4YeHHue

OcHOBHOeE coaepikKaHue

OCHOBHbIE BH/IbI JA€STE/bHOCTU
06yJaImuxcs

Paaueﬂ 1 HepBOHa'{a.ﬂLHLIe XUMHYECCKHUE ITOH

stust (20 1)

Tema 1. Xumusa — BakHas
06J1aCTh €CTeCTBO3HAHHUA U
NPaKTU4YECKOH JesTe/bHO-
CTH YeJIOBeKa

()

IIpenmer xumuu . Posib XUMUU B KU3HU
yegoBeKa . XUMHS B CUCTEME HAYK .
MeTonbl MO3HaHUS B XUMHH .

Tena u BemectBa . dusuveckue cBoiicTBa
BELIECTB . ArperaTHoe COCTOSHHE
BellecTB . UKCThIe BELIECTBA U CMECH .
Crioco0sI pazaenenus cmeceit . duzuye-
CKHE U XuMuueckue siBieHus . IlpusHa-
KU U yCJIOBUS NPOTEKAHUS XUMHUECKHUX
peakuuii .

3HaKOMCTBO C TIpaBUJIaMH O€30MacHOCTH
u npuéMaMu paboThl B XUMHUYECKOH
nabopaTopud .

JleMoHCcTpauuu

1. JlaboparopHoe obOopymoBaHUE

2 . PasnuuHble BUABI XUMHUYECKOMI

TTOCYABI .

6 PackpbIiBaThb CMBICI H3y4aeMbIX
TOHATHH .

6 PackpsIBaTh poib XUMHUH B IPUPOJAE U
JKM3HHU 4YeJIOBeKa, €€ CBSA3b C APYTUMU
HayKaMH .

6 PaznuyaTh YUCTHIE BEIIECTBA U CMECH;
OJHOPOJHBIE U HEOJHOPOIHBIE CMECH .

6 PaznuuaTth (QU3MUECKHME U XUMHUYECKHUE
SIBJICHUS .

6 OnpenensiTh NPU3HAKU XUMHUYECKUX
peakIiuii U yCJIOBHUS UX IMPOTEKAHUS .

6 CnenoBaTh NpaBUJIaM IOJIB30BAHUS
XUMHYECKOU MOCYA0# U TabopaTOpHBIM
000pyIOBaHHEM, a TAK)KE IIPaBUIAM
o0paIeHust ¢ XUMHUYECKUMU BeIle-
CTBAaMH B COOTBETCTBHHU C MHCTPYKIIUS-
MH I10 BBIITOJTHEHUIO MPAKTHYSCKUX
pabor.




1920ey 6—8 "BUWUX

6¢

3. OOpa3Isl BEMIECTB .

4 . CriocoOkI pazjienieHus cMeceit ((huib-
TpPOBaHUeE, BhIITAPUBAHKE, TUCTHILISI-
ust, XpomaTorpadus) .

JlaGopaTopHble U MpaKTUYEeCKUe
paGoTsI

Jlabopamophbie onvimoi:

Ornucanne C])I/I3I/I‘ICCKI/IX CBOWCTB BCUICCTB .
Pasz[eneHI/Ie CMECH C MMOMOLIBIO MarHuTa .

IIpakxmuueckue pabomoi:

Ne 1. IlpaBuiia paGoTsl B J1abopaTopuu
U npuémbsl oOpaleHust ¢ 1abopaTopHBIM
000pyOBaHUEM .

Ne 2. Paznenenue cmeceit (Ha nmpumepe
OUYHUCTKH IIOBAPEHHOH coJIn)

6 H.HaHI/IpOBaTI) U IIpOBOAUTH XUMUYIC-

CKUM IKCIIEPUMEHT 110 U3YUYEHUIO U
ONMCAaHUIO (PUBUUECCKUX CBOMCTB
BEIIECTB, CITOCOOOB pa3JaeJICHUsI CMeCeH
BEIIIECTB .

6 Mcrnons3oBaTh IIpU BBIMTOJIHEHHUH

yueOHBIX 3aJlaHUii U B IIpoliecce
HCCIIEJ0BATEIILCKOM JeATEeIbHOCTH
HAY4YHO-TIONYJISIPHYIO JINTEPaTypy
XUMHUYECKOI'0 COJEpPKaHUs, CIIPABOY-
Hble MaTepuasbl, pecypcsl IHTepHeTa .

6 BeicTpanBaTh pa3BEpHYyThIC THCHMEH-
HbIE€ U YCTHBIE OTBETHI C OIIOPOii Ha
nHGOPMALUIO U3 yYeOHHUKA U CIIPaBOY-
HBIX MaTE€pHUaJIOB, IPAMOTHO HCIIOJIB30-
BaTh U3y4YE€HHBIA MOHATUNHHBIA amnmapar
Kypca XUMHUH

Tema 2. BenjecrBa
U XUMHUYeCKUe peaknuu
(1549)

ATOMBI ¥ MOJIEKYJbl . XUMHYECKHE
9JIeMeHThl . 3HaKU (CHMMBOJIBI) XHUMHUYE-
CKHUX 371eMeHTOB . IIpocTeie U cloXKHBIE
BELIECTBA . ATOMHO-MOJEKYISIPHOE
yUEHHE .

Xumuueckas popmyina . BaneHTHOCT
aTOMOB XMUMHYECKHUX 3JIEMEHTOB . 3aKOH
TIOCTOSIHCTBA COCTaBa BemecTs . OTHOCHU-
TelbHasi aToMHasi Macca . OTHOCUTENbHAS
MOJEeKyJIsIpHast Macca . MaccoBast JoJIst
XUMHYECKOTO 3JIEMEHTa B COEAUHEHUH .
du3nyeckne U XUMAYECKNE SBICHUS .
Xumunueckass peakuus . IIpuzHaku

U YCIJIOBHSI IPOTEKAHUS XUMUUYCCKUX
peakuuii . XUMHUYECKUE ypPaBHEHMUS .

6 IIpUMEHSITh €CTECTBEHHO-HayUHbIE
METO/bI HO3HAHUA (B TOM 4HCIIE
HaOJIIOIGHUE, MOJISIINPOBAaHUE, IKCIIE-
PHUMEHT) U OCHOBHBIE OIlepaluu
MBICJIMTEJIBHOMN AesITEIbHOCTU (CpaBHE-
HHE, KJIaccuDUKaIusA) I U3yYSHUs
BEILECTB U XUMUYECKUX PEAKIIHIA .

6 PackpbIBaTh CMBICIT U3ydaeMBbIX
MMOHATUH U 3aKOHOB U IIPUMEHSATH 3TU
TOHATHS TIPHU OITUCAaHUU CBOMCTB
BEILIECTB U UX NPEBPALLEHUH .

6 PaznnuaTh GU3NUECKHE U XUMUYECKHE
SIBJICHUSI, OOBSICHATHh UX CYITHOCTH C
TOYKH 3PEHUSI AaTOMHO-MOJIEKYISIPHOTO
YIeHUs .
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Ilpooonocenue maoan.

IIpuMepHBIE TEMBI,
packpbIBaoiue JaHHbIH
pa3iaeJ NporpamMmmasi,

M KOJIMYECTBO YacCOB,
OTBOJAUMOE HA MX U3y4YeHHUEe

OcHOBHOe cofepxKkaHue

OCHOBHEIE BHUABI JeATECJIBHOCTH
od0yuyaromuxcs

Tunel XUMHYECKUX peaKIui (CoeIrHe-
HUS, Pa3IOKCHUsI, 3aMCEIIICHUsI, OOMEHA) .
3aKOH COXpPaHEHUsI MacChl BEIIECTB .

M. B . JloMOHOCOB — Y4€HBINH-3HIIMKIO-
TEJTUCT .

JleMoHCcTpanuu

duznueckue sBICHUS (paCTUPaHHUE
caxapa B CTyIIKe, KMIICHHE U KOHACHCa-
LHSI BOABI U T. [T.) .

XuMuyeckue siBIeHUs (TOPEHHE CBEYH,
pa3noXkeHue caxapa, B3aUMOJIEIiCTBUE
CEpHOMH KHCJIOTHI C XJIOPUJIOM Oapusi,
paznoxxenue runpokcuna meau(ll), B3a-
HMOJEICTBHE XKeJle3a C Cepoii, B3auMO-
JIefiCTBHE KeJie3a C paCTBOPOM COJIH
menu(Il)).

OIBIT, HIUTFOCTPUPYIOIIHH 3aKOH COXpa-
HEHHUS MacCHI .

JlaGopaTopHble M NMpaKTH4YecKue paGoThl
Jlabopamophbsie onvimuwi:

TIpumeps! ¢usndecknx siBieHuil (IU1aB-
JICHHE BOCKA, TasTHUE JIb/IA) .

6 OmnpeesiITh IPU3HAKH XHMHYCCKUX
peakuuii, yCIOBHS UX INPOTEKAHHS .

6 OOBACHATD CYIIHOCTh (PU3UUECKUX U
XUMHYECKUX SIBJICHUH C TOYKH 3pEHHUS
ATOMHO-MOJICKYJIIPHOTO YYEHHS .

6 KnaccuunupoBarb XMMHYECKHE
peakuuu (10 YUCIy U COCTaBy pearupy-
IOIHX U 00pa3yIoNInuXCcs BELIECTB) .

6 CocTaBisiTh GOpMYJIbI OMHAPHBIX
BEILIECTB 110 BaJICHTHOCTH U OIPEACIATH
BaJICHTHOCTb 110 ()OpPMyJIaM BEILECTB .

6 PaccraBisiTh KO3 (PULMSHTHI B ypaBHe-
HMSX XMMHUYECKUX PEaKIIUH .

6 CnenoBarh IIpaBUilaM MOJIL30BAHMS
XUMHUYECKOU MOCYI0M U TaGOpaTOPHBIM
000py10BaHHEM, a TAK)KE IIpaBUIIaM
o0paleHHs ¢ BeIeCTBaMU B COOTBET-
CTBHUH C MHCTPYKIHSIMH MO BBITOJIHE-
HHIO JJAOOPATOPHBIX XUMHYECKUX
OTIBITOB .

6 Vcriosib30BaTh NPH BBITOJIHECHUH
Y4eOHBIX 3aJaHUI U B TIpOIIECCe
HCCIIE0BATEIILCKON eI TEIbBHOCTH
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IIpuMeps!l XUMUYECKUX SBJICHUN
(TIpoxanuBaHUEe MEIHOU IPOBOJIOKH,
B3aMMOJICHCTBHE MeJa C KHCIOTOMH) .
Mogenu aTOMOB U MOJIEKYJI .

Boviuucnenun

— OTHOCHTEJIBHOW MONEKYIISAPHON
Macchl BEILIECTB;

— MAacCOBOH JOJIM XUMHUUYECKOT'O JIEMEH-
Ta o GopMyJie COeTMHEHUS

HAay4YHO-MHOIYJISIPHYIO JIUTEPATYPY
XUMHUUYECKOTO COJIep>KaHusl, ClIPpaBOyY-
HblE MaTepuaibl, pecypchl IHTEpHeTA .

6 BricTpauBaTh pa3BEPHYTHIE MUCHMEH-
HbI€ U YCTHBIE OTBETHI C OIIOPOil Ha
nHpopmarnio U3 ydeOHUKa U CIIpaBOY-
HBIX MaTepHaJioB, TPAMOTHO HCIOJIb30-
BaTh U3y4YE€HHBIA NOHATUHHBIA amnmnapatr
Kypca XUMHUH

Paszgen 2. BaxHellue NpeACcTaBUTE/IM HeopraHmyeckux BemectB (30 u)

Tema 3. Bo3ayx. Kucjiopoga,.
IlonAaTue 06 okcujax
G

Bosnyx — cmecsh ra3zos . CoctaB Bo3ayxa .
Kucnopon — sneMeHT U npocToe Bele-
cTBO . O30H — ayoTponHast MoauduKa-
nus Kkuciopoaa . Haxoxxaenue Kuciopo-
Jla B npupoje, Gpusnyeckue U XxuMuye-
CKHE CBOMCTBA (peakLUU OKHCIICHUS,
ropeHue) . YciI0BHsl BOSHUKHOBEHUS U
npekpanieHus ropexus . [lonsrue

00 okcHuaax .

CriocoObl Moy4YeHus KUCI0pOoaa B
71a60paTOPUU U NPOMBILIJICHHOCTH .
IIpumenenue kucnopozaa . Kpyropopor
KHCJIOpOJia B IPUPO/IE .

TermoBoii 3G GeKT XUMUISCKON peak-
IIUH, ITOHSITHE O TEPMOXUMHUYECKOM
YPaBHEHHH, 3K30- M SHJIOTCPMHUUCCKHUX
peakusx .

6 PackpbIBaTh CMBICI U3y4aeMBbIX
IOHSTUH U NPUMEHATH 3THU ITOHATHS
IIPU ONMCAaHUU CBOHCTB BEIIECTB U UX
IpeBpaLCHUIA .

XapakTepu3zoBaTh (ONMUCHIBATH)

cocTaB BO3/lyxa, pU3HMYECKue U XU-

MHMYECKHE CBOICTBA KHCIIOPOAa,

CIocoOBI €ro IMOJIy4YeHHUs, IPUMEHEHNUE

U 3Ha4YCHUE B IPUPOJE U KU3HU

YEeJIOBEKa .

6 CpaBHMBATh pPEakLUU FOPEHUS U
MEJUICHHOT'O OKHUCJICHUS .

6 CobupaTh NMPUOOPHI AJIsT MOTYUCHUS
KHCIIOpOJa (BBITECHEHHUEM BOJIBI U
BO3/yXa) .

6 Pacno3HaBaTh ONBITHBIM IIYTEM
KHCJIOPOJ .

o
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Ilpooonocenue maoan.

IIpuMepHBIE TEMBI,
packpbIBaoiue JaHHbIH
pa3iaeJ NporpamMmmasi,

M KOJIMYECTBO YacCOB,
OTBOJAUMOE HA MX U3y4YeHHUEe

OcHOBHOe cofepxKkaHue

OCHOBHEIE BHUABI JeATECJIBHOCTH
od0yuyaromuxcs

ToruBo (HeTH, yros U METaH) .
3arpsi3HeHHE BO3]lyXa, CIIOCOOBI €ro
MpeIOTBpaIIeHNs . Y CHIICHHE TTapHUKO-
Boro 3¢ddexra, paspynieHHe 030HOBOTO
cost .

JleMoHCcTpanuu

BzaumoneiictBue docdopa, cepbl

U JKeJlie3a ¢ KUCIOPOAOM (BO3MOXHO
HCIOJIB30BAHUE BHICOOIBITOB) .
OmnpeneneHue COACPIKAHUS KHCIOPOIa
B BO3IyXe .

OnbIThl, JEMOHCTPUPYIOLIHE YCIOBHUS
BO3HHUKHOBECHHSI U MPEKPAILICHH
TOPCHUS .

JlaGopaTopHble U NpaKTH4YeCcKue
pa6oThbl

JlabopamopHnuiii onvim:

O3HakoMJIeHHE ¢ 00pa3liaMu OKCHIOB .
IIpaxmuueckas paboma:

Ne 3. TMony4yeHnue u cobMpaHue KHCIOPO-
J1a, U3yYEHUE €ro CBOMCTB .

6 lcmonp30BaTh XUMHUYCCKYIO CHMBOJIN-

Ky JUIsl cocTaBJIeHUs (POPMYJI BEIECTB,
MOJICKYJISIDHBIX YPaBHEHHUIH XHUMUUe-
CKHX peaklHii ¢ y4acTHeM KHUCIIOpoaa .

6 OOBICHITH CYHIHOCTBH 3KOJIOTUYECKUX

npo6neM, CBA3aHHBIX C 3arpsi3BHECHUEM
BO3AYyXa .

6 CienoBaTh npaBuiiaM Oe30nacHoil pabo-

ThI B JIJAOOPATOPHUU IIPHU UCITOIB30BaAHUHU
XUMHYECKOHM NOCYy bl M1 000pyI0BaHus,
a TakKe MpaBHJIaM OOpAaLLEHUS C
TOPIOYHMH BEIIECTBAMU B OBITY .

6 IImaHupoBaTh U OCYILIECTBIIATH Ha

NPAaKTUKE XHMHUYECKHUE DKCIIEPUMEHTHIL,
MPOBOIUTH HAOIIIOICHUSI, JIeaTh
BBIBOJIBI IO pe3yJIbTaTaM dKCIIepU-
MEHTa .

6 Y4acTBOBaTh B COBMECTHOM paboTe

B IpyIIIIE .

6 VMctionp30BaTh NP BHITOJIHEHUHN

Y4eOHBIX 3aJaHUI U B TIPOIIECCe
HCCIEeO0BATEILCKON AEATEILHOCTH
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Botuucnenusn

— MOJICKYJISIPHOW MacChl KHCIIOpOJIa

M 030HA Ha OCHOBAaHUH aTOMHOM MaccChl
XAMHUYECKOTO DJIEMEHTA

Hay4HO-NOIYJISIPHYIO JIMTEPATYpy
XMUMHUUYECKOI0 COJlepKaHusl, CIIpaBo4-
Hble MaTepuaibl, pecypcbl VIHTepHeTa .

6 BricTpanBaTh pa3BEpHYyThIE IINCbMEHHBIE
W YCTHBIE OTBETHI C OIOpOH Ha MHGpopMa-
U0 N3 yueOHMKA U CIIPaBOYHBIX MaTe-
pHaJIoB, TPAMOTHO UCIIOJIb30BaTh U3yUYEH-
HBII NOHSATUHWHBIN annapaTr Kypca XUMUH

Tema 4. Bogopoga.
I[loHnsaTHE O KHUCJIOTAX
M COJISAX

(59

Bonopon — sieMeHT B IpocToe Belle-
ctBo . Haxosxnenue B mpupone, pusnde-
CKH€ M XMMHUYECKHE CBOICTBa (Ha
NpUMEpe B3aUMOJICMCTBUS C HEMETaJIla-
MH U OKCUJAMHU METAIIOB), IPUMEHE-
HHE, CIIOCOOBI MOJTyYEHHUS .

ITonsATHEe 0 KMUCHOTaxX M COMSAX .

JleMoOHCcTpauuu

ITonyuyenue, coObupanue 1 pacro3HaBa-
HHE BOJIOPOJA .

T'openne Bomopona .

BzaumopeiictBue Bomopoaa ¢ OKCHAOM
menu(Il).

JlaGopaTopHble U NpaKTHYeCcKue
pa6oThbl

Jlabopamopnuviii onvim:

BsaumozeiicTBue KUCIOT ¢ METallaMH .
Ilpaxmuueckas paboma:

Ne 4 . Tlomydenue u coOupanue BOAOPOAA,
U3Yy4YEHUE €r0 CBONCTB .

6 PackpbIBaTh CMBICJT U3y4aeMbIX MMOHSI-
THH U IPUMEHSTH 3TH MMOHSITHSI TIPH
OIMCAaHUH CBOWMCTB BEILIECTB U X
MpeBpaLCHUIA .

6 XapaKkTepu30BaTh (ONHCHIBATH)
(usnyeckne U XUMHUUYECKHE CBOICTBA
BOJIOPOZA, CIIOCOOBI €T0 MOJIYyYCHUS,
IIPUMEHEHHE .

6 Cobupath npubOp IjIsl MOIYUYSHHUS BOJIO-
pona.

6 Vcrionp30BaTh XMMHUYECKYIO CHUMBO-
JIUKY JUIs1 cOCTaBJIeHUsT hopmyn
BELIECTB, MOJICKYJISIDHBIX YPAaBHEHUH
XUMHUYECKHUX PEaKLHil ¢ y4acTHEeM
BOJIOPOJIA .

6 CriemoBaTh MpaBUiIaM 0e30IMacHOMi
paboThI B 1aGOpaTOPHUU TIPH MCITOTb-
30BaHMH XHMHYECKOMW MOCY bl U
000py/IOBaHUsI, @ TAK)KE IIPaBHIIAM
o0paleHHs C TOPIOYMMH BEIIECTBAMU
B OBITY .
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Ilpooonocenue maoan.

IIpuMepHBIE TEMBI,
packpbIBaoiue JaHHbIH
pa3iaeJ NporpamMmmasi,

M KOJIMYECTBO YacCOB,
OTBOJAMMOE HA MX U3y4YeHHUe

OcHOBHOe cofepxKkaHue

OCHOBHEIE BHUABI JeATECJIBHOCTH
od0yuyaromuxcs

Botuucnenusn

— MOJICKYJISIPHOHM MacChl BEeIIeCTBa Ha
OCHOBaHHMH aTOMHOM MacChl XUMHYE-
CKHX DJIEMEHTOB

6 IIraHnpoBaTh M OCYIIECTBIISITH HA
MPAKTHKE XUMHYECKHAE SKCIICPUMECHTHI,
MIPOBOAVTE HAOIIOASHUS, AeIaTh
BBIBOJIBI ITO pe3yJIbTaTaM SKCIIEPUMEHTA .

6 Y4JacTBOBaTh B COBMECTHOU padoTe B

rpyire

Tema 5. KosimuecTrBeHHbIE
OTHOILIEHUSI B XUMHH
4w

Konuuectso Bemecrsa . Mons . Mousip-
Has Macca . 3akoH Asorajpo . Mousip-
HbII 00BEM ra30B . PacyéTsl o xumuue-
CKHM YpPaBHEHHSM .

JleMOHcTpanua
OOpas3Iiipl BeUIeCTB KOJIMYECTBOM 1 MOJIb .

Buvtuucnenusn

— 00bEMa, KOJIMYEeCTBa BelleCcTBa ra3a
110 €ro U3BECTHOMY KOJIHYECTBY Bellle-
cTBa WK 00BEMY;

— 00BEMOB ra30B 110 YPAaBHESHUIO
peakiuy Ha OCHOBE 3aKOHa 0OBbEMHBIX
OTHOILIEHNH ra3oB

6 PackpbIBaTh CMBICIT U3y4aeMbIX
MOHATUH U MPUMEHSTH 3THU IOHATHS,

a TakyKe€ U3y4E€HHBIE 3aKOHBI U TEOPUU
JUISL pellieHns] pacyETHBIX 3aa4 .

6 BBIMUCIISITE MOJSIPHYIO MAaCCy BEILIECTB;
KOJIMYECTBO BEIECTBa, OOBEM rasa,
Maccy BEIlleCTBa;

6 IIpoBOIUTH pacuéThl IO YPaBHEHUSAM
XMMHYECKUX peaKIMii: KOJIU4eCcTBa,
00BbEMa, Macchl BEelIECTBA 110 U3BECTHO-
My KOJIMYECTBY, 00BEMY, Macce peareH-
TOB WJIM IPOAYKTOB PEAKIIUH .

6 BricTpauBaTh pa3BEPHYTHIE IMCbMEH-
HbIE U YCTHBIE OTBETHI C OMTOPOIf Ha UH-
dopmanmio u3 yueOHHKA U CIIPABOYHBIX
MaTepHaAJIOB, FPAMOTHO HCIOIb30BaTh
U3YyUYE€HHBIN MOHATUHHBIN annapaTt
Kypca XUMHUU
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Tema 6. Boaa. PacTBopbl.

IousaTHE 06 OCHOBAHUSX
(59)

dusnyeckre CBOMCTBA BOABLI . AHalHu3
U CUHTE3 — METOJbl U3YUECHUSI cOCTaBa
BOJIBI .

XUMHUYECKHE CBOMCTBA BOJIBI

(peaknuu ¢ MeTaUIaMH, OKCUJIAMHU
METaJJIOB U HEMETAIIJIOB) .

Cocras ocuoBanwuii . [Tonsrre 00 uHIH-
KaTopax .

Bona xax pactBoputens . PactBopsr .
PactBopuMoOCTh BellecTB B BOAE .
Hacprllmennble 1 HEHACKHIIIEHHBIC
pacTBOpbl . MaccoBas [10J1s BelllecTBa B
pacTBOpe .

Posbs pacTBOpOB B mpupoae U B XKU3HU
yesioBeka . KpyroBopoT BoIpl B IpUpoOLe .
3arpsA3HeHue OpupoaHbix Box . OxpaHa
Y OYUCTKA NPUPOJHBIX BOL .

JleMOHCcTpauuu

DIEKTPOJIN3 BOABI; CUHTE3 BOJIbI;
B3aUMOJICHCTBHE BOJIBI C METAJLJIAMU
(Na, Ca) (BO3MOKHO HCIIOJIb30BaAHHE
BUJIEOMATEPHAJIOB) .

PactBOpeHue BemecTs ¢ pa3nuyHON
PacTBOPUMOCTBIO .

HccnenoBanue pacTBOPOB KUCIOT U
miesoYeil ¢ MoMoIbl0 MHAUKATOPOB .

JlaGopaTopHble U NpaKTHYeCcKue
pa6oThbl

Ilpakmuueckas paboma:

Ne 5. IIpuroroBieHne pacTBOPOB C
onpenenéHHONM MaccoBOM Jloyieit pac-
TBOPEHHOTO BEIIECTBA .

6 PackpbIBaTh CMBICI H3y4aeMbIX
[OHSITUH U MPUMEHSTH 3TH IMOHSATHS
[IpY OMHCAaHUHU CBOCTB BEIIECTB U UX
peBpalIeHuH .

6 Xapakrepu3oBaTb HU3NUECCKHE U
XAMHYECKHE CBOWCTBA BOABI, €€ POJIb
KaK PacTBOPHUTES B IPUPOIHBIX
Mporeccax .

6 COCTaBIIATh YPaBHEHHUS XUMHYECKUX
peakiuii ¢ y4acTHeM BOJIBI .

6 OOBSACHATH CYIHOCTH YKOJIOTHYECKUX
npo6JieM, CBA3aHHBIX C 3arps3HCHUEM
MPUPOJIHBIX BOJI, CIIOCOOBI OYHCTKH
BOJIbI OT NIPUMECEi, MEpBI 110 OXpaHe
BOJ1 OT 3arpsi3HEHUA .

6 IInaHupOBaTH U OCYIIECTBIATH Ha
IPAKTUKE XUMHYECKHE 3KCIIEPUMEHTHI,
IIPOBOJIUTH HAOJIIOJIEHUS, 1eJIaTh BbI-
BOJIBI 110 PE3YJIbTaTaM 3KCIEPUMEHTA .

6 CrenoBaTh MpaBuiiaMm 0e30macHOM
paboThI B 1aGOpaTOPUU MPU UCTIOIB30-
BaHMM XMMHMYECKOH MOCYAbl U 000pyH0-
BaHMUS .

6 ITpoBOIUTH BBIYUCICHHUS C NPUMEHEHU-
€M TOHATHS «MaccoBasi JI0JIs BELIECTBa
B PacTBOpE» .

6 Vcrionp30BaTh NPH BBITOJIHEHUH
y4eOHBIX 3aJJaHUil U B TIpoIiecce
HCCIIE0BATEIILCKOMN ASATEIbHOCTH
HAYYHO-IIONYJISIPHYIO JTUTEPATYPY
XHMHYECKOTr'0 COJICp)KaHUs, CIIPaBOY-
HbIC MaTepHalbl, pecypcel IHTepHeTa .




9¢

Ilpooonocenue maoan.

IIpuMepHBIE TEMBI,
packpbIBaoiue JaHHbIH
pa3iaeJ NporpamMmmasi,

M KOJIMYECTBO YacCOB,
OTBOJAMMOE HA MX U3y4YeHHUe

OcHOBHOe cofepxKkaHue

OCHOBHEIE BHUABI JeATECJIBHOCTH
od0yuyaromuxcs

Botuucnernusn
— C UCHOJBL30BAHUEM ITOHATHS «MacCO-
Basl JIOJISI BEIIECTBA B PaCTBOPE»

6 BeicTpauBaTh pa3BEpHYTHIC NIUCbMEH-
HBIC U YCTHBIC OTBETHI C OIIOPOI Ha
nHpopmMarnio U3 yueOHNKa U CIIpaBOY-
HBIX MaTe€pHaIOB, TPAMOTHO UCHOJIB30-
BaTh U3y4YE€HHBIA MOHATUHHBIA amnmapatr
Kypca XUMHUHU

Tema 7. OCHOBHBI€E KJIaCChI
HeopraHu4ecKux
coeHEeHUH

(11 9)

Knaccudukanus HeopraHn4ecKux
COEIMHEHUH .

Okcuapl: cocTaB, Kiaccudukanus
(OCHOBHBIE, KUCJIOTHBIE, aM(bOTEPHBIE,
HecoJieoOpa3yrolne), HOMSHKIIaTypa
(Me>xnyHaponHas W TpUBHAJbHas) .
TTony4yeHue U XUMHUYECKHE CBOWCTBA
KHCJIOTHBIX, OCHOBHBIX U aM(OTEepPHBIX
OKCHUJIOB .

OcHOBaHUA: COCTaB, KilacCH(pUKALIM,
HOMEHKJIaTypa (MeXIyHapoaHas U
TpUBHAJIbHAA), (PU3NUECKHE U XUMUYE-
CKHE CBOMCTBA, CIOCOOBI OJIyUYCHHS .
Kucnorsr: cocraB, kiaccudukanus,
HOMEHKJIaTypa, (PU3N4YeCKrue U XUMHYC-
CKHE CBOWCTBa, CIOCOOBI OJITYYCHHUS .
P akTHBHOCTH METAJIJIOB .

6 KitaccupunupoBaTs n3ydaeMbie
BEIIIECTBa 0 COCTaBy M CBOMCTBAaM .

6 CocTaBisiTh (pOPMyJIBI OKCHUIOB,
KHCJIOT, OCHOBaHHMM, COJICH M Ha3bIBaTh
HX [0 MEXIYHapOJIHOW HOMEHKIIA-
Type.

6 IIporHo3upoBaTh CBOICTBA BELIECTB Ha
OCHOBE OOIIMX XUMHUYSCKHUX CBOMCTB
HU3YYCeHHBIX KJIACCOB/TPYyNI BEIIECTB,
K KOTOPBIM OHH OTHOCSITCSI .

6 CoCTaBIISITh MOJIEKYJISIDHBIE YpaBHE-
HUSI peaKluil, WITIOCTPUPYIOIIHX
XUMHUYECKHE CBOMCTBA U CITOCOOBI
MOJIyYEeHHST BEIIECTB N3YUCHHBIX
KJIACCOB/TPYIIN, a TaK)Ke MOATBEp KIa-
FOIMX TEHETUYECKYIO B3aUMOCBSI3b
MEXy HUMH .
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Conu (cpenHue): HOMEHKJIATypa,
CIOCOOBI MMOJIYYCHHSI, B3aUMO/ICHCTBHE
coJiel ¢ MeTaulaMu, KHCJIOTaMH,
I[EeJIOYaMH H COJISIMU .

T'eHeTHUECKas CBSI3b MEXKY KIIaCCAMHU
HEOPTaHUYECKUX COCIUHEHUH .

JleMoHCcTpanuu

OOpa3nbl HEOPraHWYECKUX BEIIECTB
Pa3JIMYHBIX KIACCOB .

BzaumogeiictBre pacTBopa cepHOt
kucaoTsl ¢ okcuaom meau(Il) .

Peaxknus wHelTpanuzanuu .

BriTecHeHne ogHOTO MeTamia APYTUM U3
pacTBOpa Ccomu .

JlaGopaTopHble U NpaKTHYeCKue
pa6oTsI

JlabopamopHvle onvimut.
BzaumozeiicTBue KUCIOT ¢ METaJIJIAMH .
IlonnyuyeHnrne HepacTBOPUMBIX OCHOBAaHHUH .
BzaumopeiicTBue HepacTBOPUMBIX
OCHOBaHMH C KUCIOTAMH .

Pasnoxenne ruapoxcuna meau(ll) mpu
HarpeBaHuH .

Tlpakmuueckas paboma:

Ne 6 . PemieHue skcnepuMeHTaIbHBIX
3a71a4 1o TeMe «OCHOBHBIE KJIaCChI
HEOPTraHUYECKHUX COSTUHEHUM .

Buviuucnenusn
— IO YPaBHEHHUSAM XUMHUYECKUX PEaAKIIUI

6 TTpoM3BOAMUTH BBIUMCIICHUS 110 ypaBHE-
HUSIM XUMHUYECKUX PEaKInH .

6 IInaHUpPOBATh U OCYIISCTBIISITH Ha
[IPAaKTUKE XUMUYECKUE SKCIICPUMEHTHI,
[IPOBOJINTH HAOIIOICHUSI, IeJIaTh
BBIBOJIBI 10 pE3yJIbTaTaM SKCIICPUMEHTA .

6 CremoBaTh mpaBriiaM 0e30TMacHOMN
paboThI B 1aGOpaTOPUH MPHU HCTIOIB30-
BaHHHM XMMHUYECKON MOCYAbl U 060pYya0-
BaHMS .

6 VIcriosib30BaTh MPH BBIMOIHECHUH
y4eOHBIX 3a/IaHHUI U B IIpoIiecce
HCCIIE0BATEIILCKOM AeATEIBHOCTH
HAY4YHO-IIONYJISIPHYIO JIUTEPATYypy
XUMHYECKOTO COACPIKAHUS, CIIPABOY-
HbIE MaTepHuasbl, pecypcsl IHTepHeTa .

6 BeicTpanBaTh pa3BEpHyThIC TUCHMEH-
HbIE U YCTHBIE OTBETHI C OIIOPOii Ha
uHpopMaIno U3 ydeOHUKA U CIIPaBOY-
HBIX MaTE€pHUAJIOB, IPAMOTHO HCIIOJIb30-
BaTh U3YyYECHHBIA MOHATUHHBIA amnmapatr
Kypca XUMHHU
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Ilpooonocenue maoan.

IIpuMepHBIE TEMBI,
packpbIBaoiue JaHHbIH
pa3iaeJ NporpamMmmasi,

M KOJIMYECTBO YacCOB,
OTBOJAUMOE HA MX U3y4YeHHUEe

OcHOBHOe cofepxKkaHue

OCHOBHEIE BHUABI JeATECJIBHOCTH
od0yuyaromuxcs

Pa3zaeu 3. llepuoanyeckuii 3akoH U [leproandyeckas cucreMa XUMHUYeCcKUX 37ieMeHTOB /1. 1. MeHae1eeBa.
CTpoeHHe aTOMOB. XUMHYeCKasi CBA3b. OKUC/IUTETbHO-BOCCTAHOBUTE/IbHBIE peakuui (15 q)

Tema 8. [lepuoguyeckuii
3aKoH M [lepuoguyeckas
cHCTeMa XUMHYECKHUX
asiemeHnTOB [I. U. MeHnaeie-
eBa. CTpoeHue aToma (7 u)

TlepBrie MONBITKN KITaCCUDUKAITHH
XAMHYECKHX 3JIeMeHTOB . [ToHsiTHe 0
rpynmnax CXOJHBIX 3JIEMEHTOB (IIe0Y-
HBIE U HIEJOYHO3EMEIbHBIE METAILIIBI,
raJioreHbl, UHEPTHBIC Ta3bl) .

DJIeMEeHThI, KOTOpbIE 00pa3yroT
am(poTepHbIE OKCHIBI U TUIAPOKCUIIBI .
Ilepruonuueckuii 3akon u Ilepuonu-
YyecKasl CHCTeMa XUMUUYECKUX 3JIEMEHTOB
. . Menaeneesa . I[lepuoasl, rpynisl,
noarpynnsl . uznueckuil cMbICI
MOPSIIKOBOTO HOMEpa 3JIEMEHTa, HOMe-
pPOB IepuoJa U IPyTIIH .

Ctpoenne aToMoB . CoCcTaB aTOMHBIX
saep . MU3oromnsl . DnektpoHsl . CTpoeHUe
3JIEKTPOHHBIX 000JI0UYEK aTOMOB NEPBBIX
20 xumudeckux daeMeHToB [lepuogude-
ckoit cuctemsl [ . 1. Meunneneena .
XapakTepucTUKa XUMHYECKOIO 3JIEMEH-
Ta IO €ro mojokeHuto B llepuoanueckon
cucteme 1. 1. Meunneneena.

6 PackprIBaTh CMBICII IEPUOIUYECKOTO
3aKOHa .

6 IToHuMaTh cyniecTBOBaHUE IIEPUOINYEC-
CKOM 3aBUCHMOCTH CBOMCTB XUMHYeE-
CKHX 3JIEMEHTOB (M3MEHEHHUE PaInyCOB
aTOMOB U 3JIEKTPOOTPULIATETLHOCTH)

U UX COEJMHEHMH OT MOJIOXKEHUS B
MEePUOIUYECKON CUCTEME U CTPOESHHUS
aTroma .

6 YcTaHaBJIUBATh CBS3b MEXY IOJIOXKE-
HHEM 3JIEMEHTa B IIEPUOIUISCKON
CHCTEME U CTPOEHHUEM €TO aToMa (COCTaB
U 3apsn siapa, oo1ee Yucio JIEKTPOHOB
U paclpeaesieHue UX M0 3IEKTPOHHBIM
CIIOSIM) .

6 IIporHo3upoBaTh XapakTep U3MEHEHUS
CBOWCTB 2JIEMEHTOB M UX COEIUHEHUH MO
rpynmnam u nepuojam llepuonuueckoit
CHCTEMBHI .

6 XapaKTepu30BaTh XUMHUYECKHE DJIEMCH-
THI IIEPBBIX TPEX NEPHUOIOB, KA,
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3nauenne lleproguyeckoro 3akoHa

u [lepuonnueckoit cucTeMbl XUMHYE-
CKHX 3JIEMEHTOB ISl pa3BUTHSI HAYKU U
npaktuku . [{. . MenneneeB — y4&HBIH,
Hearor 1 rpaXk/IaHuH .

JleMoHCcTpanuu

KopoTkonepronnass U JUTHHHOIICPHOI-
Hast hopmbl [lepronamdeckoil CHCTEMBI
xuMHuyeckux snemeHtoB . . Meunnene-
eBa.

O3HaKOMJICHHE C 00pa3llaMH METaJLIOB
W HEMETAJIOB .

JlaGopaTopHble U NpaKTHYeCKue
pa6oTsI

JlabopamopHhbwiii onvim:
B3aumonelictBue ruipokcusia lUHKa C
pacTBOpaMH KHCJIOT U IIeJI0YeH

KaJIbIUs 0 HUX noJjoxkeHuio B [lepwo-
nudeckoit cucteme J[ . 1. Menneneena .
6 CrnenoBath mpaBmwiaM Oe3oracHod pabo-
TBl B JIabOpaTOpWH IIPU HCIIOIB30BaHUU

XUMHUYECKOH MOCYyIbl B 000PYIOBAHUS .

6 BricTpanBaTh pa3BEpHyTHIC MMCHEMEH-
HBIE ¥ YCTHBIE OTBETHI C OIIOPOH Ha
nHpopmarmio u3 ydeOHIUKa U CIIpaBOY-
HBIX MaTEepHaJIOB, TPAMOTHO HCIIOJIE30-
BaTh U3yYEHHBIN MOHSATUHHBIN ammapaTt
Kypca XHUMUH .

6 VMlctionp30BaTh NP BHITOJTHEHUH
Y4eOHBIX 3alaHUN TEKCThl y4eOHHKA,
crnpaBouHble MaTepuansl (Ilepuonuue-
CKYIO CUCTEMY XHUMHUYECKHUX 3JIEMEHTOB
J1. 1. Menneneesa, TabIuIy pacTBOpPHU-
MOCTH KHCJIOT, OCHOBAHHI U COJICH B
BOJI€, DJIEKTPOXUMHUYECKUU PO
HanpspKEHUH MEeTasljioB) .

6 Mcnionb30BaTh NP BBITOJIHEHUU
y4eOHBIX 3aJJaHUil U B TIpolLiecce
HCCIIEIOBATEIBCKON IEATEIbHOCTH
Hay4YHO-IIONYJIIPHYIO JINTEPATypPy
XUMHYECKOTO COAEPIKAaHUsI, CIIPAaBOY-
HbIE MaTepHaIbI, pecypchl IHTepHeTa

Tema 9. Xumu4deckKkas CBsA3b.
OKMCIMTE/TbHO-BOCCTAaHOBH-
TeJIbHbIE peaKkuu

(89)

DIIeKTPOOTPUILIATEIHFHOCTH ATOMOB
XAMHYECKHX IEMEHTOB .

Xumudeckast CBsI3b (HOHHAsI, KOBAJICHTHAsSI
THOJIsIpHAS M KOBaJICHTHASI HETTOJISIPHAS) .

6 PackpbpIBaTh CMBICIT U3y4aeMBbIX
MOHSITHH .

6 OmpenensaTh BUA XUMHUYECKOU CBSI3U
B COCIMHECHUH .




or

Oxonuarnue mabi.

IIpuMepHbIe TEMBI,
packpbiBaKIye JaHHbIN
pasjeJ IporpamMMali,

M KOJINY€eCTBO 4acoB,
OTBOJMMOE Ha UX U3y4YeHHe

OcHOBHOE cofep:KaHue

OCHOBHBIE BUABI A€ATE/TbHOCTH
06y4YarIxca

CreneHb OKUCIIEHUS .
OKHCITUTETHFHO-BOCCTAHOBUTEIIHHBIC
peaxiuu (OBP) . Ilpomeccel okucienus
W BOCCTaHOBJICHUS . OKHCITUTETH U
BOCCTAHOBUTEIIH .

JdeMoHcTpanun
OKHCIUTEIIbHO-BOCCTAHOBUTEIbHBIC
peaKkuuy: TOpeHue, PeaKkluu pa3ilokKe-
HUA, COCAUHCHUSA

6 OrmpenensTb CTEIeHb OKUCIICHUS
XHMHYECKOTO dJIeMeHTa 1o (opmyie
€ro COeTMHEHHUS .

6 OrnpenensiTb 2JIeMeHT (BEIIeCTBO) —
OKHCIJIMTENb U 3JIEMEHT (BEIeCTBO) —
BOCCTaHOBUTEIIb .

6 OOBACHATH CYIIHOCTh IPOLIECCOB
OKHCJICHUS ¥ BOCCTAHOBJICHUS .

6 CocTaBIIATh JIEKTPOHHBIN OanaHe ¢
y4€TOM YMCIIa OTAAHHBIX U IIPUHATHIX
3JIEKTPOHOB .

6 CocTaBJIATh ypaBHEHHE OKHCIIHUTEIIb-
HO-BOCCTAHOBUTEJIHHOW PEaKLUH .

6 Vcrionp30BaTh IPH BBITOJIHEHUH
y4eOHBIX 3aJaHUN TEKCThI yucOHUKA,
CIpaBOYHbIE MaTepUaIIbl (ITIEpHOANYE-
CKYIO CHCTEMY XHUMHUUYECKUX JIEMEHTOB
J1. 1. Menneneesa, TaOIHIly pacTBOpH-
MOCTH KHCJIOT, OCHOBAaHHH U COJICH B
BOJI€, JIEKTPOXUMHUYSCKUI Psif
HanpsDKEHU METaJIOB)
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9 KNIACC

(2 y B Hegeno, Bcero 68 4, U3 HMX 4 4 — pe3epBHOE BpemsA)

IIpuMepHbIe TEMBI,
packpbiBaKIye JaHHbIN
pasjeJ nIporpaMmMsli,

M KOJINYEeCTBO 4acoB,
OTBOJMMOE Ha UX U3y4YeHHe

OcHOBHOE coaepixkKaHue

OCHOBHBIE BH/bI A€STEJIbHOCTH
06y4JarIuxca

Pa3geu 1. BemecTBo ¥ XUMHYecKue peaknuu (17 1)

IloBTOpEHUE U yT/IyGIeHUE
3HaHM{ OCHOBHBIX pa3feJoB
Kypca 8 Kjacca

G

ITepuonuueckuii 3akoH . Ilepuoguueckas
cHUCTeMa XUMHYECKHUX 3JIEMEHTOB

.U . Menneneesa . CTpoeHHE aTOMOB .
3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB
XUMHMYECKUX 3JIEMEHTOB MEPBBIX TPEX
TIEpPUOJIOB, Kajaus, KaJbLHs U UX
COEIUHEHUI B COOTBETCTBUU C MOJIOXKE-
HHMEM 3JIEMEHTOB B MEPHOIUYECKOMN
CHCTEME U CTPOCHHEM HX aTOMOB .
Krnaccudukanuus u HomeHkIaTypa
HEOpPraHNYeCKUX BEIIECTB (MEXIyHa-
poaHas ¥ TpUBHAJIbHAS) . XUMUYECKHE
CBOMCTBA BEIIECTB, OTHOCSIIIUXCS K
pa3IMYHBIM KJaccaM HEOPTraHMYECKUX
COeIUHEHUI, UX TeHEeTHUYeCcKasl CBsI3b
HEOpPraHNIeCKUX BEIIECTB .

CTtpoeHue BellecTBa: BUIbI XUMHUECKOU
CBSI3M M THUIIBI KPUCTAJUIMUECKUX pemIé-
TOK . 3aBUCUMOCTH CBOICTB BEIIIECTB OT
UX CTPOCHHUSA .

6 XapaKTepHu30BaTh XUMHUYECKHE
3JIEMEHTBI IEPBBIX TPEX NEPUOAOB,
KaJIusl ¥ KaJbLUsl MO UX MOJ0KEHUIO
B Ilepuoauueckoit cucreme 1. 1. Men-
JienieeBa .

6 KitaccuduuupoBats 1 Ha3bIBaTh
HEOPraHWYEeCKHE BEILEeCTBA M3YUYEHHBIX
KJIACCOB .

6 OnuchIBaTh 00IME XUMUYECKHE
CBOICTBa BEILIECTB Pa3IUYHBIX KJac-
COB, ITOATBEPKIATh CBOMCTBA MpUMepa-
MU MOJIEKYJISIDHBIX ypaBHEHUN XHUMH-
YEeCKUX PeaKui .

6 OmnpenensaTh BUI XUMUUECKOIl CBA3H U
TUIT KPUCTAJUTUYECKOMN peIIETKU
BEIIIECTBA .

6 IIporuo3upoBaTh CBOWCTBa BEIIECTB B
3aBHCHUMOCTH OT UX CTPOCHHS .

6 BpicTpauBaTh pa3BEpHYTHIE TMCbMEH-
HBIE U YCTHBIE OTBETHI C OIOPOH Ha




w

Ilpooonocenue maoan.

IIpuMepHBIE TEMBI,
packpbIBaoiue JaHHbIH
pa3iaeJ NporpamMmmasi,

M KOJIMYECTBO YacCOB,
OTBOJAUMOE HA MX U3y4YeHHUEe

OcHOBHOe cofepxKkaHue

OCHOBHEIE BHUABI JeATECJIBHOCTH
od0yuyaromuxcs

JleMoHCcTpanuu

1. MoJienu KpUCTAITUYECKUX PEIIETOK
HEOpPraHWYECKHUX BEIIECTB .

2 . KopoTtkonepuonHas ¥ JUTMHHOIIEPHUOI-
Hast popmbl [leproanyeckoit cucTeMbl
xuMHuyeckux snemeHToB [ . U . Menaene-
eBa

“HGOPMAIUIO U3 yYEeOHNUKA U CIIPaBOY-
HBIX MaTE€pHAaJIOB, TPAMOTHO HCIOJIB30-
BaTh U3yYEHHBIH MOHSATUHHBIN ammapaTt
Kypca XUMUH .

6 Mcrmonp30BaTh NpH BEITOJHEHUHN
Y4eOHBIX 3aaHuii U B Ipolecce
HCCIIEA0BATENBCKON AeATEIbHOCTH
HAay4YHO-IONYJISAPHYIO JIUTEpaTypy
XHMHMYECKOI'O COJIEpKaHus, CIIpaBoY-
HblE MaTepuabl, pecypchl IHTepHeTa

Tema 1. OCHOBHBIE 3aKOHO-
MEepPHOCTH XMMHUYEeCKHUX
peakumit

(49)

Krnaccudukanmss XHuMHYECKUX peaKIUit
110 Pa3JIMYHBIM NpPHU3HaKaM (110 YUCITY U
COCTaBY y4acCTBYIOIIHMX B PEAKIIHMH
BEILIECTB, 10 TeII0OBOMY 3 dekTy, mo
U3MEHEHMIO CTEIeHEH OKHCIICHUS
XHMHYECKHX 3JIEMEHTOB, 110 00paTHMO-
CTH, IO YYaCTHIO KaTajn3aTopa) .

DK30- U SHIOTEPMHUYECKHE PEaKIUH,
TEpMOXUMUYECKHE ypaBHeHUs . IloHs-
THE O CKOPOCTH XMMHYECKOH PEaKIMH .
TToHsiITHE O TOMOTCHHBIX M T'€TEPOTCHHBIX
peaknusx . [loasitue 00 oOpaTUMBIX

6 PackpbIBaTh CMBICIT U3y4aeMbIX
MOHATUU U MPUMEHSATH 3TH MOHSITUS
IIPU OIMCAHUM CBOHCTB BELIECTB U UX
IpeBpaLIeHUiA .

6 KinaccuunupoBath XuMHUUECKHE
peaKknuy MO pPa3JIMYHBIM IMPU3HAKAM .

6 YcTaHaBIMBaTh 3aBUCUMOCTb CKOPOCTH
XUMHYECKOH peakIUH OT Pa3INIHbBIX
(akropos.

6 [IporHo3upoBaTh BO3MOKHOCTH
MPOTEKAHUSI XUMHUIECKUX MpeBpale-
HHUH B Pa3IUYHBIX YCIIOBHSIX .
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W HEOOpAaTHMBIX XHMHUYECKUX pEaKIv-
six . [ToHsITHE 0 XUMHUYECKOM paBHOBE-
cur . DaKTOpPHI, BIUSIONINE HA CKOPOCTH
XHUMHUYECKOU PEaKIIMU U IOJIOXKCHUE
XHUMHUYECKOTO PABHOBECHS .
OKHCITUTEITFHO-BOCCTAHOBUTEIIBHBIC
peakiuu (JICKTPOHHBIN OalaHC OKHUCITH-
TEJILHO-BOCCTAHOBUTEIILHOW PEaKIIUM) .

JleMoHCcTpanuu

1. 3aBUCHMOCTH CKOPOCTH XUMHUYECKOH
peaKkuu OT pa3IuYHbIX (aKTOPOB .

2 . Bo3geiicTBue katammzaTopa Ha
CKOPOCTh XMMHUYECKOH peaKIuH .

3 . [Ipumeps! HeoOpaTUMBIX U 00paTH-
MBIX pPEeaKIui .

4 . CMelieHre paBHOBECHS XUMHUYECKOM
peaKuuy .

Botuucnenusn

— KOJIMYECTBA BEIIECTBA, 00BbEMA U

MacChl peareHTOB WJIN MPOJAYKTOB IO
YPaBHEHHSIM XUMHYCCKUX PEaKIUid

6 OmnpenensaTb OKUCIUTEIb U BOCCTAHO-
Butens B OBP .

6 CoCTaBIATH AJIEKTPOHHBIA OaraHC
peakuuu .

6 IIpou3BOAUTH BBIYUCIIEHUSA 10 XHMMHYE-
CKHM YPaBHECHHSIM .

6 BeicTpanBaTh pa3sBEPHYTHIE MUCHMEH-
HBIE U YCTHBIE OTBETHI C OITOPON Ha
“HGOPMALUIO U3 yYEeOHNUKA U CIIPaBOY-
HBIX MaTE€pHAaJIOB, TPAMOTHO HCIOJIB30-
BaTh U3y4YEHHBIN MOHSATUHHBIN ammapaTt
Kypca XUMUH .

6 croynp30BaTh NPH BBITOJHEHHHU
Y4eOHBIX 3aaHuii U B Ipolecce
HCCIIEA0BATENBCKON AeATEIbHOCTH
HAay4YHO-NONYJIAPHYIO JIUTEpaTypy
XHMHMYECKOI'O COJIEp>KaHus, CIIpaBoy-
Hbl€ MaTepuasbl, pecypchl IHTEpHEeTa

TeMma 2. JJieKTpoIMTHYeCKas
AUcconanusa. XuMn4yecKkne
peaxnyy B pacTBOpax

(84)

Teopust 3IEKTPOTUTHYECKON TUCCOIIUA-
WU . DIEKTPOIUTHI U HEIJIEKTPOIUTHI .
Kartunonsl, anHnoHbsl . MeXaHU3M JTUCCO-
UAlMH BEHIECTB C PAa3IMYHBIMU
BUJAMM XUMUYECKOIi cBs3u . CTerneHb
nuccoruanuy . CUIIbHBIE U ClTa0bIe
SIEKTPOIUTHI .

6 PackpbIBaTh CMBICI U3y4aeMBbIX
MOHSITUN, a TAKKE CMBICT TEOPUH
NEKTPOJIUTUIECKON AUCCOIIHAIINH .

6 OOBSCHSITH MPUIUHBI ITESKTPOMPOBO/I-
HOCTH BOJIHBIX PACTBOPOB .

6 COCTaBIISITh YPAaBHEHHS JUCCOILHAITAN
KHCJOT, IIEJIOYEH U COJICH, MTOJIHBIC
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Ilpooonocenue maoan.

IIpuMepHBIE TEMBI,
packpbIBaoiue JaHHbIH
pa3iaeJ NporpamMmmasi,

M KOJIMYECTBO YacCOB,
OTBOJAUMOE HA MX U3y4YeHHUEe

OcHOBHOe cofepxKkaHue

OCHOBHEIE BHUABI JeATECJIBHOCTH
od0yuyaromuxcs

Peakmun noHHOTO OOMEHa, YCIOBHS HX
nporekanus . MloHHble ypaBHEHUs
peaxuuii .

XUMHYECKHE CBOMCTBA KUCIJIOT, OCHOBA-
HHI U cCOJIel B CBETe MpeJICTaBIeHUH 00
3JeKTpOoauTHYecKoil nucconnamuu . Cpena
pactBopa . IlonsTHe o rugponuse coneil .
KauecTBeHHBIE peakii Ha KaTHOHBI

Y AaHUOHBI .

JleMoHCcTpauuu

DnekTpuyeckas NpOBOAUMOCTb PacTBO-
POB BELIECTB; JBUKEHHE HOHOB B DJIEK-
TPUYECKOM II0JIE .

OmnBITHI, WILTIOCTPUPYIOLINE NPU3HAKH
OPOTEKaHUs PeaKuii HOHHOTO OOMEeHa .
OmnBITHI IO ONPEAEISHHUIO CPEIbI B
pacTBOpax coJiel (XJIopua HaTpus,
KapOoHaTa HaTpWsl, XJIOPHUAA IIMHKA) .

JlaGopaTopHble U NpaKTHYeCcKue
pa6oThbl

Jlabopamopnuwiil onvim:

Peakunu HOHHOTO OOMEHa B pacTBOpax
3JIeKTpOanuTOB: cynbdara meau(1l)

M COKpamEHHEIC NOHHBIC yPaBHEHHUS
XUMHYECKHUX PEaKIINi MOHHOTO
oOMeHa .

6 [TmaHnpoBaTh M OCYIIECTBIISATH Ha
MPaKTUKE XUMHYSCKHE SKCIESPUMEHTBHI,
IIPOBOJIMTH HAOJIFOJICHU, J1eJIaTh
BBIBOJBI IO PE3YJIbTATaM SKCIEPUMEH-
Ta.

6 CrnenoBaTh IpaBWiaM O0e30TacHON
paboThI B 1aGOpaTOPUU MPHU UCTIOIIB30-
BaHMM XMMMYECKOH MOCYAbl U 000pyno-
BaHMUS .

6 IIpou3BOAUTH BBIYMCIECHUSA IO XHUMHYE-
CKHM YPaBHECHHSIM .

6 BeicTpanBaTh pa3BEpHYyThIE TUCHMEH-
HBIE U YCTHBIE OTBETHI C OIIOPOii Ha
uHpopMaIuo U3 yueOHUKA U CIIPaBOY-
HBIX MaTE€pHUAJIOB, FPAMOTHO UCIIOJIb30-
BaTh NU3yYE€HHBIN NOHATUWHBINA annapart
Kypca XUMUH .

6 Vcrionp30BaTh NPH BBITOJIHEHUH
Y4eOHBIX 3aJaHUI U B TIPOIIECCe
HCCIIE0BATEIILCKOMN e TeIbHOCTH
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u m€noun, KapooHaTa HATPHS U COJIA-
HOH KHMCJIOTBI, peaklusl HeHTpaiu3auu
MEXAY TMIAPOKCHUIOM KaJIusl U COJISIHOM
KHCJIOTOM .

Ipaxmuueckas paboma:

Ne 1. PemreHne skcriepuMeHTaIbHBIX

3a/1a4 110 TeMe .

Botuucnenusn

— IO YPaBHCHUAM XUMHUYCCKHUX peakunﬁ

HayIHO-IIONYJIIPHYIO JINTEPATYPY
XUMHUYECKOT'O COJAEpKaHUsl, CIIPaBOY-
HbIE MaTepualibl, pecypchl IHTEepHeTa

Pa3geus1 2. HemeTa/uibl M1 UX cOeAUHEHUs (24 1)

Tema 3. O611aa XapaKTepu-
CTHUKA XUMHWYECKHX 3J1eMeH-
TOB VIIA-rpynnsl. 'ajorens!
(49)

OOmas xapaKTepUCTUKA TaJIOTESHOB .
OCOOEHHOCTH CTPOCHMSI AaTOMOB 3THX
2JIEMEHTOB, XapaKTepHbIE ISl HUX
creneHu okuciaeHus . CTpoeHue u
(hu3nyeckue CBONHCTBA IMPOCTHIX Be-
IECTB — rajoreHoB . XUMHYECKHE
CBOIICTBa Ha IIpUMeEpe XJIopa (B3auMO-
JleicTBUE C METa/UIaMU, HEMETaJJIaMH,
menoyamu) . Xaoposogopon . ConsiHas
KHMCJIOTa, XUMHYSCKUE CBOMCTBA,
noiay4deHue, npuMenenue . Kauectsen-
HbI€ PEaKLIUH Ha rajJOreHUI-UOHBI .
JlelicTBue XJ0pa M XJIOpPOBOAOPOJA HA
OpraHu3M 4esioBeka . Baxxnelue
XJOPUIBI U UX HAXO0XKICHHUE B MPUPOJE .

JdeMoHcTpauuu
BI/I,HSOMaTepI/IaJ'ILII TaJIOTCHBI U UX
COCIUHCHMUS .

OO6pa3Isl XJIOPUAOB .

6 OOBSICHATH O0IIHE 3aKOHOMEPHOCTH B

W3MEHEHUHU CBOMCTB HEMETAIIJIOB U UX
COEAMHEHMIH B Ipeiesiax MajlbIX IEPHO-
JI0B U riaaBHbBIX noarpynn Ilepuonnyge-
CKOU CHUCTEMBI XMMHUUYECKHUX 3JIEMEHTOB
¢ y4€TOM CTPOEHHSI UX aTOMOB .

6 Xapakrepu3oBaTb GU3NUECKHUE U XU-

MHMYECKHE CBOICTBA MPOCTHIX BEIIECTB
TrajJoreHoB (Ha IpuMepe Xjaopa) u
CJIOXKHBIX BELIECTB (XJIOPOBOIOPOA,
XJIOpUAA HATPHs), CIOCOOBI UX MOJIyYe-
HUsI, IPUMEHEHHE U 3Ha4YSHUE B
IIPUPOJIC U KU3HU YEIJIOBEKA .

6 OmnpenensiTh TaJIOT€HUI-HOHBI B

pacTBOpe .

6 IInmanupoBaTh U OCYIIECTBIIATH Ha

MPAKTUKE XUMHYECKHAE IKCIIEPUMEHTHI,
MIPOBOAUTH HAOIIOACHUS, ACTIaTh
BBIBOJBI IO pe3yJIbTaTaM SKCIICPUMEHTA .
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Ilpooonocenue maoan.

IIpuMepHBIE TEMBI,
packpbIBaoiue JaHHbIH
pa3iaeJ NporpamMmmasi,

M KOJIMYECTBO YacCOB,
OTBOJAUMOE HA MX U3y4YeHHUEe

OcHOBHOe cofepxKkaHue

OCHOBHEIE BHUABI JeATECJIBHOCTH
od0yuyaromuxcs

JlaGopaTopHble U MpaKTUYEeCKHe
paéoTsl

Jlabopamopmnwiii oneim:
Pacno3znaBanue XI0pua-HOHOB .
IIpakxmuueckas paboma:

Ne 2. TlomydeHue CONSTHOW KHCIIOTHI,
n3ydeHue e€ CBOMCTB .

Boiuucnenusn

— O YpaBHEHHUSIM XHMHUYECKHUX peak-
1, SCJIM OJIUH U3 PEareHTOB JIaH B
U30bITKE;

— 0OBEMOB ra3o0B 110 YPaBHESHUIO
peaKkuuy Ha OCHOBE 3aKOHA O0BEMHBIX
OTHOIIICHUH Ta30B

6 CrnemoBaTh mpaBriiaM 0e30MmacHO pabo-
THl B J1aOOpPaTOPUM TIPH HCTOJIE30BAHUH
XUMHYECKOU MOCYIbI U 000PYIOBAHUS .

6 BricTpanBaTh pa3BEpHyTHIC MUCHEMEH-
HBIE U YCTHBIE OTBETHI C OITOPOH Ha
nHpopMauio U3 ydeOHUKa U CIIpaBOY-
HBIX MaTE€pHUAJIOB, IPAMOTHO HCIIOJIB30-
BaTh U3y4YE€HHBIA MOHATUNHHBIA amnmapar
Kypca XUMUH .

6 Vcrionp30BaTh MPH BBINOJIHEHUH
y4eOHBIX 3aJlaHUi U B TIpo1iecce
HCCIIE0BATEIILCKOM AEATEIBHOCTH
HAY4YHO-IIONYJISIPHYIO JIUTEPATYPY
XHMHYECKOI'0 COJIEp)KaHUs, CIIPpaBOY-
HbIE MaTepHalbl, pecypcol IHTepHeTa

Tema 4. O611as XapaKTepH-
CTHMKA XMMUYECKHUX 3JIeMEeH-
TOoB VIA-rpynnel. Cepa u eé
coeguHeHus (5 u)

OO11as XxapaKTepUCTHUKA SJIEMEHTOB
VIA-rpynmnel . OCOOCHHOCTH CTPOCHUS
aTOMOB 3THX 3JIEMEHTOB, XapaKTepHBIE
IUI HUX CTeNeHH okucieHust . CTpoeHue
" pusnyeckue CBOMCTBA MPOCTHIX
BEIIECTB — KHUCJIOPOJA U CEPHI .
AmnoTponHble MOANGUKAIUN  KHUCIOPO-
a U cepbl . XUMHUYECKUE CBOMCTBA CEPHI .
CepoBoopoJ, cTpoeHue, HU3HIecKue

6 OOBSACHSITH OOILINE 3aKOHOMEPHOCTH
B U3MEHEHUU CBONCTB 3JIEMEHTOB
VIA-rpynrnsl ¥ X COeTUHEHUN
C Y4ETOM CTPOEHMSI UX aTOMOB .

6 Xapaktepu3oBaTh (puU3NUECKUE
U XUMHYECKHE CBOMCTBA IPOCTOTO
BEILIECTBA CEPBI U €€ COeTUHEHUH
(cepoBOOOPOaA, OKCHJIOB CEPBI, CEPHOH
KHCJIOTHI, CyJb(}aToB), CIIOCOOBI UX
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U XAUMHYECKHe cBOMCTBA . OKCUIBI CEPBI
KaK TPeJCTaBUTENIN KUCIOTHBIX OKCH-
noB . CepHas KUCIIOTa, (PU3NIECKUE

U XUMHYECKHE CBOMCTBa (00IIHE Kak
IpescTaBUTEeNs Kilacca KUCIOT U CIIeI-
(uyaeckue), mpuMeHEHHE .

XnMHdecKre peakiuH, JI)KaIIe B OC-
HOBE IPOMBIIIIJICHHOTO crioco0a moiryde-
HUSI CEpHOM KMCJOTBI . ANnapartsl U
MPOTEKaoIINe B HUX ITPOIecCHl (Ha mpH-
Mepe MPON3BOACTBA CEPHOM KHUCIIOTHI) .
Coin cepHOM KMCIOThI, KaueCTBEHHas!
peakius Ha Cynb(aT-HoH .

HaxoxxneHue ceprl U e€ coeTuHEeHU

B IIpUpOJE . XUMUYECKOE 3arpsi3HEHUE
OKpYXKalolel cpesibl COeIMHEHUIMHA

cepbl (KMCIIOTHBIE JTOXK/U, 3arpsi3HEHHE
BO3/yXa U BOJOEMOB), CIIOCOOBI €ro
NPEeAOTBPALLCHHUS .

JleMOHCcTpauuu

Konneknuu (Bumeomatepuansl): cepa

U e€ COeITMHEHUA .

OOyrinuBaHHue caxapa IoJ AeHCTBUEM
KOHUEHTPUPOBAHHON CEPHOM KHUCIIOTHI .

JlaGopaTopHble U NpaKTH4YeCcKue
pa6oThbl

Jlabopamopuvie  onvimul:
OOHapyXeHne CyTb(})aT-HOHOB .
BzaumopetictBue pa3baBieHHON CEPHOM
KHUCJIOTHI C ITUHKOM .

[OJIyYCHHUs], IPUMEHCHUE U 3HAYCHHUE
B IPUPOJIC U KU3HH YCIIOBEKA .

6 OmnpenensiTe HAINYHE CyIb(aT-HOHOB
B pacTBoOpeE .

6 OOBSCHATH CYIIHOCTh DKOJIOTHYECKUX
po6ieM, CBA3aHHBIX C IepepaboTKon
COEIMHEHUH CepHl .

6 ITnaHUPOBATh U OCYIICCTBIISATH Ha
MMPAaKTHUKE XUMUYECKHE SKCIIEPUMEHTHI,
IIPOBOAVTE HAOIIOASHUS, AeIaTh
BBIBOJIBI 10 PE3YJIbTaTaM SKCIIEPUMEHTA .

6 CrienoBaTh IpaBHJIaM O0e30TIacCHOMN
paboThl B J1aOOPAaTOPHUH IPU UCIIOIIB30-
BaHMM XMMMUYECKOH MOCYAbl U 000pyno-
BaHMUS .

6 IIpou3BOAUTH BBIYMCICHUSA IO XHUMHYE-
CKHMM YPaBHEHHSIM .

6 Vcrionp30BaTh NPH BBITOJIHEHUH
y4eOHBIX 3aJaHUN TEKCThI yucOHUKa,
crnpaBoyHble MaTepuansl (ITepuonuue-
CKYIO CHUCTEMY XHUMHYECKHUX 3JIEMEHTOB
J1. 1. MenneneeBa, TabIuIily pacTBOpH-
MOCTH KHMCJIOT, OCHOBAaHHUH U coJeit
B BOJIE, DJIEKTPOXUMHUUYECKHUI DS
HanpsDKEHUH METaJlIoB) .

6 Vcrionp30BaTh NpH BHITOJIHEHUH y4eo-
HBIX 3a/IaHUH U B MPOLIECCe UCCIIe0Ba-
TEJIBCKOM e TeIbHOCTH Hay4HO-IIOIY-
JIAPHYIO JINTEPaTypy XUMHUYECKOTO
COJIepKaHMsl, CIPABOYHBIC MaTepPHAJIbI,
pecypcbl UntepHera
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Ilpooonocenue maoan.

IIpuMepHBIE TEMBI,
packpbIBaoiue JaHHbIH
pa3iaeJ NporpamMmmasi,

M KOJIMYECTBO YacCOB,
OTBOJAMMOE HA MX U3y4YeHHUe

OcHOBHOe cofepxKkaHue

OCHOBHEIE BHUABI JeATECJIBHOCTH
od0yuyaromuxcs

Botuucnenusn

— [0 YpaBHEHHSIM XUMHUUECKUX PEaKIIH;
— MacCOBOM JIOJIM BBIXOJ1a MPOAYKTa
peakuu

Tema 5. O611aa xapaKkTepu-
CTHMKa XUMUY€ECKHX dJ1eMeH-
TOB VA-rpynnsl. A30T,
docdop u ux coeguHeHUs

(7'9)

OO11as xapaKTepHUCTHKa YJIEMEHTOB
VA-rpynmbl . OcoOeHHOCTH CTPOSHUS
aTOMOB 3THX 3JIEMEHTOB, XapaKTEpPHbIC
JUIL HUX CTEIIEHU OKHCJICHUS .

A30T, pacpocTpaHEeHHE B IIPUPOJIE,
(u3nyecKkue 1 XMMHYECKHE CBOWCTBA .
Kpyrosopor azora B npupoze .

AMMMaK, ero Gpu3nyeckue 1 XuMuye-
CKHE CBOMCTBA, MOJIyYCHHUE U IIPUMEHEe-
Hue . Cou aMMOHMS, UX (pusnyeckue
U XMMHUYECKHE CBOHCTBA, IPUMEHEHHE .
KauecTBeHHast peakius Ha MOHBI
aMMOHUS .

A3zoTHas kuciora, e€ ¢pusndecKue

W XMMHYECKHE CBOHCTBA (00IIMe Kak
MpeACTaBUTENS Kilacca KUCIOT U
crienuduydeckue) . Mcnonp3zoBanne
HHATPATOB U COJICHi aMMOHHS B KauyecCTBE
MHHEpaIbHBIX YJ0OpeHU .

6 OOBACHATH 001IME 3aKOHOMEPHOCTH B
U3MEHEHHMH CBOMCTB 3JIEMEHTOB
VA-rpynnsl ¥ UX COEIMHEHUN ¢ yu4éTOM
CTPOGHHMS UX aTOMOB .

6 Xapakrepu3oBaTb GU3NUECKHUE U
XUMHYECKHE CBOMCTBA MPOCTHIX
BelleCTB a30Ta U pocdopa u ux coenu-
HEHUM (aMMHaKa, CoJIe aMMOHUS,
a30THOM KHMCJIOTBI, HUTPATOB, OKCH/IA
docdopa(V) u dpochopHOil KHCHOTHI,
docdaroB), cnocoObI UX MOTYyUCHUS,
IIPUMEHECHHUE U 3HAaYCHHE B IIPUPOJIC
W KU3HU YeJIOBeKa .

6 OrmpenensiTe HOHBI aMMOHHS U (oc-
(aT-uoHbI B pacTBOpE .

6 OOBSICHATH CYIITHOCTB DKOJOTHYSCKUX
po6JIeM, CBA3aHHBIX C HaXO0XKICHUEM
coequHeHwuit azora u ¢pocdopa B
OKpY>Karolleu cpese .
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XUMHYECKOE 3arpsSI3HECHHE OKPYIKar0-
1Ie# cpeabl COeUHEHUSIMU a30Ta
(KUCJIOTHBIC JOXKIIH, 3arpsS3HCHUE BO3/Y-
Xa, MOYBBI U BOJIOEMOB) .

Dochop, asutorporrHEIE MO (PUKATNN
docdopa, pusnueckre U XUMHISCKUE
CBOICTBA.

Oxcup dpocdopa(V) u dochopras
KHCJIOTa, (pr3ndecKkre U XUMHUYECKHE
cBOiiCcTBa, nosyueHue . KauecTBeHHas
peakius Ha GpocdaT-HOHBHI .
Hcnonp3oBanne GochaTtoB B KauecTBE
MHHEpaIbHBIX YI00peHuil . 3arps3HeHHe
MPUPOIHBIX BOJOEMOB (ocdaTtamH .

JleMoHCcTpanuu

Komnekunn: ¢pochop u ux coenuHeHUs .
BzaumopelicTBre KOHIEHTPUPOBAHHOM
a30THOW KHUCJIOTHI C MEJIBIO .

JlaGopaTopHble U NpaKTHYeCKue
pa6oTsI

JlabopamopHuvie onvimol:

1 . BsaumopeiicTBue coieil aMMOHHMSA

C IIETOYBIO .

2 . O3HakomileHHe ¢ oOpa3naMu a30THBIX
u GocPOopHBIX yIOOpeHUH .
Tlpakmuueckas paboma:

Ne 3. [NonyyeHue amMMuaka, U3y4eHHE
€ro CBOUCTB .

Buviuucnenusn
— MO YPaBHEHUSIM XUMHUYECKHUX peak-
88%0%14

6 [ImannpoBaTh U OCYIIECCTBIISITh HA
MPAKTUKE XUMHUYCCKHUE DKCIIEPUMEHTHI,
MIPOBOAUTH HAOJFOJICHUSI, JICIaTh
BBIBOJIBI IO pPe3yJIbTaTaM SKCIIEPH-
MCHTA .

6 CrnemoBaTh mpaBriIiaM 0e30TMacHOMN
paboTHI B JITaGOPATOPUU MPHU UCTIOJTH30-
BaHUW XHMHYECKOH MOCYIbI B 0060pyno-
BaHHS .

6 IIpon3BOIUTE BBEIYUCIICHUS 10 XHUMUYE-
CKUM ypaBHEHHUSM .

6 VMlctionp30BaTh NP BHITOJTHEHUH
y4eOHBIX 3aJaHUN TeKCTHI yueOHUKa,
cIpaBOYHbIC MaTepHabl (IIEpHOIrYe-
CKYIO CUCTEMY XHUMHUYECKHUX DJIEMESHTOB
J1. 1. Menneneesa, TabIuIy pacTBOpPHU-
MOCTH KHMCJIOT, OCHOBaHMH U coJjieil B
BOJI€, BJIEKTPOXUMHUYECKUU PO
HanpsDKEHUH MEeTasljioB) .

6 Mlcrionpb30BaTh NP BBHITOJIHEHUN
y4eOHBIX 3a/laHHUi U B Ipoliecce
HCCIIeIOBATEIILCKOM JIesTEIbHOCTH
HAYyYHO-IIONYJIIPHYIO JINTEPATYPY
XUMHYECKOTO COJICPIKaHUsI, CIIPaBOY-
HbIE MaTepHUaJbl, pecypchbl VIHTepHeTa
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Ilpooonocenue maoan.

IIpuMepHBIE TEMBI,
packpbIBaoiue JaHHbIH
pa3iaeJ NporpamMmmasi,

M KOJIMYECTBO YacCOB,
OTBOJAUMOE HA MX U3y4YeHHUEe

OcHOBHOe cofepxKkaHue

OCHOBHEIE BHUABI JeATECJIBHOCTH
od0yuyaromuxcs

Tema 6. 0611251 XapaKTepuc-
THKa XUMHUYECKHX 3JIEMEH-
TOB IVA-rpynnsl.

Yriiepo v KpeMHUI U UX
coeJHeHUs

(89)

VYriepon, anmoTpoIrHbie Moauduka-
IIUH, PACIPOCTPAHCHHUE B PUPOJE,
(usryeckue u XUMUYECKHE CBOMCTBA .
Ancopbuust . KpyroBopor yriepona

B IIPUPOJIC .

Oxcuapl yriiepona, ux GpuU3ndecKue

U XMMHYECKHE CBOMCTBa, UX JcHCTBHE
Ha J)KMBbIE OPraHU3MBbI, [IOJIyUYCHHUE

U NpUMEHEHUe . DKOJOTHYECKHUEe Mpoodiie-
MBI, CBA3aHHBIE C OKCHJIOM YIJIepO-
na(IV); runore3a ria06aibHOrO MOTEILIS-
HHS KJIMMAaTa; TapHUKOBBIA dPPEKT .
VYronpHas KUCJIOTa U €€ COMH, UX
(huznyecKue 1 XMMHYECKHUE CBOWCTBA,
rnoslyyeHue u npumeHeHue . Kauecren-
Hasl peakius Ha KapOOHAT-HOHBI .
Hcnonp3oBanne kapOOHATOB B OBITY,
MEJUIMHE, IMPOMBIIUICHHOCTH, CEellb-
CKOM XO3SHICTBE .

TTepBoHa4anbHBIC TOHATHS OO0 OpraHu-
YECKHUX BEIIECTBaX KaK O COSIUHEHUSIX
yriepojaa: 0COOEHHOCTH cocTaBa U
crpoeHnus . [ToHATHE 0 GHONOTHYECKH
BaYKHBIX BEIICCTBAaX: KMpax, Oceikax,

6 OOBSICHSTH O0IIHEe 3aKOHOMEPHOCTH
B UI3BMEHEHUHU CBOHCTB JIEMEHTOB
IVA-rpynmnsl 1 uX cCOeAUHEHHUI C y4é-
TOM CTPOEHHS UX aTOMOB .

6 XapakTepu3oBaTbh (QU3NYECKHUE
U XUMHYECKHE CBOMCTBA MPOCTHIX
BEILECTB yIJIepoJa U KPEMHHUS U UX
COeIMHEHUH (OKCUI0B yriepoaa,
YTOJIBHOM KHCJIOTBI, KApOOHATOB,
OKCHJA KPEMHHUsI, KPEMHUEBOH KHCIIO-
ThI, CHUINKATOB), CIIOCOOBI UX MOJIyYe-
HUsI, IPUMEHEHHE U 3HaUYSHHE B
NPUPOJE U )KU3HU UEJIOBEKA .

6 Onpenensates KapOOHAT- M CHUIIMKAT-
HOHBI B pacTBOpE .

6 OOBACHSATH CYIIHOCTb SKOJIOTHYECKUX
po0JIeM, CBA3AHHBIX C HaXO0XXICHUEM
YTJIEKUCIIOTO ra3a B OKpYy Karomein
cpene.

6 NnmocTpupoBaTh B3aUMOCBSI3b
HEOPraHUYECKUX COeIUHEHMH yTriepoaa
Y OPTaHMYECKHX BEIIECTB .

6 IImannpoBaTh U OCYIIECTBIIATH Ha
MPaKTUKE XUMHYECKHE SKCIIEPUMEHTBHI,
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yrieBonax . MarepuaibHOe eIUHCTBO
OpraHUYeCKUX U HEOPTaHHYECKHX
COCJIUHEHUH .

Kpemuuii, ero ¢pusndeckue u xumpude-
CKHE CBOMCTBA, MMOJIyYeHHE U IPHMEHEe-
HHUE B DJIEKTPOHHKE .

CoeuHEeHUsT KPEMHHUSI B TIPUPOJIC .
OO0mme npeacTaBlIeHUS 00 OKCUIE
kpemHusI(1V) u KpeMHHEBOI KHCIIOTE .
CwikaTtel, UX HCIOJB30BaHHE B OBITY,
MEJUIIMHE, TPOMBINUICHHOCTH . Bax-
HEWIIe CTPOUTEIbHBIE MaTepPUaIb:
KepaMHUKa, CTEKJIO, LIEMEHT, OETOH,
s)kene300etoH . [Ipobnemb 6e3omacHOro
UCIIOJI30BAHMS CTPOUTEIIBHBIX MaTe-
pHaJOB B IOBCEHEBHOM KU3HH .

JleMOHCcTpauuu

Monenu KpUCTAIIINYECKUX PEeIIETOK
anmasa, rpadura, MOJIEKYJIbl QyJuiepe-
Ha.

AncopOuust pacTBOPEHHBIX BEILIECTB
aKTMBUPOBaHHBIM yruém . [IpoTuBoras .
Buzneomarepuansl: CHIMKaTHAs TIpoO-
MBIIIJIEHHOCTD .

Mopenu MOJIEKYJl OpraHMYeCKUX Be-
LIECTB .

JlaGopaTopHble M NMpaKTH4YecKue paGoThl
Jlabopamopnuwiil onvim:
KadgecTBenHas peakuust Ha KapOOHAT-HOH .

MPOBOJIUTH HAOIOACHUS, JENaTh
BBIBOJIBI 110 PE3yJIbTaTaM JKCIICPUMEHTA .

6 CrnenoBaTh ImpaBmiIaM 0e30IacHOM
paboThI B 1a00paTOpUH MIPU HCITOIB30-
BaHUHM XHUMHUYECKOW TMOCYIBI U 000pyI0-
BaHUS .

6 Mcnonb30BaTh MPU BBIMTOJHCHUH
y4eOHBIX 3aJaHUN TeKCTHI yueOHMKa,
cripaBodHbIe MaTepuaibl (ITepuognye-
CKYIO CUCTEMY XHUMHUYECKHUX DJIEMEHTOB
J1. 1. Menneneesa, TabJIUILy pacTBOpPH-
MOCTH KHCJIOT, OCHOBAHHI U COJICH B
BOJI€, RJIEKTPOXUMHUYECKUU psia
HAIPSHKCHUH METaJUIOB) .

6 Mcnonb30BaTh NpHY BBIIOJIHEHUHU
y4eOHBIX 3a/laHHI U B Ipoliecce
HMCCJIeN0BaTEIbCKON ICSITEIBbHOCTH
Hay4HO-IIOIIYJISIPHYIO JUTEPATYPy
XUMHUYECKOT'0 COJEPIKaHUsA, CIIPaBOY-
HBIE MaTepualibl, pecypchl UHTEepHeTa
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Ilpooonocenue maoan.

IIpuMepHBIE TEMBI,
packpbIBaoiue JaHHbIH
pa3iaeJ NporpamMmmasi,

M KOJIMYECTBO YacCOB,
OTBOJAUMOE HA MX U3y4YeHHUEe

OcHOBHOe cofepxKkaHue

OCHOBHEIE BHUABI JeATECJIBHOCTH
od0yuyaromuxcs

Ilpakmuueckue pabomoi:

Ne 4 . IlonydeHne yriekuciaoro rasa .
KavecTBeHHast peakuus Ha KapOOHAT-HOH
Ne 5. Pemienne skcrnieprMeHTaIbHBIX
3az1a4 o TeMe «HemeTamnsn .

Boiuucnenusn

— IO YpaBHEHHUSIM XMMHUYECKHUX peak-
LU, €CIIM OJIMH U3 PEarcHTOB JaH B BUJC
BOJIHOTO pacTBOpPa C U3BECTHOI MacCOBOI
noJei

Pa3geus 3. Meta/uibl 1 ux coeguHeHus (20 u)

Tema 7. O6uiMe cBoMcTBa
MeTaJl/IOB
(49)

OO11as XxapaKkTepucTUKa XUMHYECKUX
3JIEMEHTOB — METAJIOB HA OCHOBaHUU
ux nonoxkeHus B Ilepunognueckoit
CHUCTEME XMMHYECKUX JIIEMEHTOB
.U . MenzneneeBa u CTpOEHHUS aTOMOB .
CrpoeHne MeTamioB . Meramindeckas
CBSI3b U METAJJIMYecKas KpUCTaJUINde-
cKas peléTka ONeKTPOXUMHUIECKUI
psa HanpspkeHud MmeraniaoB . Duzuue-
CKHE U XUMHUYECKUE CBOICTBA METAJLIOB .
OO6mie crmocoObl MONydeHUsI METaIOB .

6 PackpbIBaTh CMBICII U3y4aeMbIX
MMOHATUU U MPUMEHSATH 3TH MOHSITUS
IIPU ONHCAHUM CBOHCTB BEILIECTB U UX
IpeBpaIIeHUiA .

6 OOBSICHATH OOIIIMEe 3aKOHOMEPHOCTH B
U3MEHEHHUHU CBOMCTB 3JIEMEHTOB-METaJI-
JIOB U UX COEUHEHUM C YU4ETOM CTpOe-
HHS UX aTOMOB .

6 XapakTepu30oBaTh CTPOCHHUE METAJIJIOB,
o6me GU3NIECKUEe U XUMHYECKHUE
CBOMCTBA METANJIOB .
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TIoHsiTHE O KOPPO3WUH METAIUIOB U
OCHOBHBIE CITOCOOBI 3aIIUTHI OT KOPPO-
3un . CroiaBsl (CTallb, YyTYH, IIOPATIOMHA-
HHH, OpoH3a), UX IPUMEHEHUE B OBITY U
TIPOMBIIIUIEHHOCTH .

JleMoHCcTpanuu

O3zHakoMIIeHHE ¢ oOpa3aMu MeTallIOB U
CIIJIaBOB, UX C]L)I/ISI/I‘—IeCKI/IMI/I CBOMCTBaMH .
MO}IGJ’[I/I KPpUCTATIITNYICCKUX peHIéTOK
METaJLJIOB .

Bupeomarepuanbl: KOPpO3Hsl METaIOB

JlaGopaTopHble U NpaKTHYeCKue
pa6oTsI

JlabopamopHuie onvimsi:
O3zHakoMJIEHHE ¢ 00pa3liaMH CIUIaBOB
METaJlIOB .

3aBUCUMOCTh CKOPOCTH pEaKIHH
MeTajjla ¢ KUCJIOTOM OT HPUPOIBL
MeTajuia.

Botuucnenusn

— [0 YPaBHEHHUSIM XUMHYSCKHUX PeaK-
U, €CIIK OJUH U3 PEareHTOB CONCPIKUT
opuMecH

6 XapakTepu3oBaTh oOmIue crocoOb!
MTOJTy9CeHUS] METaJIJIOB .

6 CrnemoBaTh mpaBmiIaM 0e30IMacHON
paboTHsI B 1abOpaTOpUH MPH UCTIOIB30-
BaHUW XHMHYECKOH IOCYIBI B 060pyno-
BaHUA .

6 TIpou3BOIUTH BBIYUCIICHUS 10 XHUMHYE-
CKHM YPaBHCHHSIM .

6 Mlctionp30BaTh NP BHITOJTHEHUH
y4eOHBIX 3aJaHUN TeKCTHI yueOHUKa,
cupaBodHble MaTepuaisl (Ileprnoguae-
CKYIO CUCTEMY XHUMHUYECKHUX DJIEMEHTOB
J1. 1. Menneneesa, TabIuIy pacTBOpPHU-
MOCTH KHMCJIOT, OCHOBaHMH U coJieil B
BOJIE, DJICKTPOXUMHUYCCKUH PsiJT
HanpspKEHUH MEeTasljioB) .

6 Mlcrionipb30BaTh NP BBHITOJIHEHUN
y4eOHBIX 3a/laHHUi U B Ipoliecce
HCCIIEIOBATEIILCKOM JIesTEIbHOCTH
HAyYHO-IIONYJIIPHYIO JINTEPATYPY
XUMHYECKOTO COJICPIKAaHUsI, CIIPaBOY-
HbIE MaTepHabl, pecypchl VIHTepHeTa

Tema 8. BaxkHelinue meTaJi-
JIbI 1 UX CO€JHHEHUS
(16 9)

[lenounsie meTamisl . [lonoxenue B
Ilepnonuueckoil cucTeMe XUMHYECKUX
aneMeHnToB /I . 1. MenneneeBa, cTpoeHue
atomMoB . Haxoxzaenue B npupoje .

6 OOBSICHATH OOIIIMEe 3aKOHOMEPHOCTH B
U3MEHEHHU CBOMCTB 3JIEMEHTOB-METaJI-
JIOB B TPyHIIaX U UX COSIUHEHUIL C
Y4YETOM CTPOEHUSI UX AaTOMOB .
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Ilpooonocenue maoan.

IIpuMepHBIE TEMBI,
packpbIBaoiue JaHHbIH
pa3iaeJ NporpamMmmasi,

M KOJIMYECTBO YacCOB,
OTBOJAUMOE HA MX U3y4YeHHUEe

OcHOBHOe cofepxKkaHue

OCHOBHEIE BHUABI JeATECJIBHOCTH
od0yuyaromuxcs

®dmuyeckne W XHMHYECKHE CBOHCTBA
(ma mpumepe HaTpus M Kaywsi) . OKCHIIBI
M THAPOKCUIBI HAaTpusl M Kanus . [Ipume-
HEHHE HIEIOYHBIX METAJIJIOB U MX
COEIMHEHUH .

IllenoyHO3eMenbHbIE METalIbl MarHUit
U Kajnblui, cTpoeHue aToMos . [Tonoxe-
Hue B llepuoaudeckoil cucremMe Xxumuye-
ckux amnemenToB J[. 1. Meunneneena .
Haxoxnenue B npupozae . ®duznueckue u
XHUMUYECKHe CBOMCTBa . BaxkHelmue
COCIUHEHMS KaJbIUs (OKCHII, THIPOK-
cua, conr) . JKECTKOCTh BOJBI U CHOCOOBI
e€ ycTpaHeHus .

Amtomunuii . [Tonoxenune B Ilepuoguyue-
CKOH cHCTEME XHUMHUYECKHX 3JIEMEHTOB
.. MenneneeBa, CTpO€HHE aToOMa .
Haxoxxnenue B npupone . Puznyeckue u
XAMHYECKHe CBo¥cTBa . AMpoTepHbIe
CBOICTBa OKCHJIa U THUAPOKCHUIA .

XKexneszo . [Tonoxkenue B [lepuoanueckoit
CHCTEME XUMHYECCKUX JIEMEHTOB

I .U . Menaeneesa, cTpoeHUE aToOMa .
Haxoxnenue B npupone . ®uznueckue

6 XapakTepu3oBaTh (PU3NIECKUEC U XU-
MHUYECKHE CBOMCTBA IPOCTHIX BEIIECTB
METaJUIOB U UX COSTMHEHUH (OKCHIOB,
THAPOKCHUIIOB, COJIE), CITOCOOBI UX
MOJIyYeHHsI, IPUMEHEHHUE U 3HAUCHUE
B IIPUPOJIE U )KU3HU YEIJIOBEKA .

6 Pacrio3HaBaTh C IOMOIIIBIO KAYE€CTBEH-
HBIX PEaKIUii HOHBI METAJJIOB (MarHus,
AMIFOMUHUSA, LIMHKA, JKeJie3a, MeIu) .

6 IInaHupoBaThH U OCYIISCTBIISATH Ha
IIPAKTHUKE XUMUYECKHE SKCIIEPUMEHTHI,
IIPOBOJIUTH HAOJIOACHUS, AeIaTh
BBIBOJIBI 10 PE3YJIbTaTaM SKCIIEPUMEHTA .

6 CrnenoBath mpaBuiiaM Oe30macHoi pabo-
Thl B Ja0OpaTOpPUU IIPU HCIOJIb30BAHHH
XUMHYECKOH Nocy/ ikl 1 000pyOBaHUS .

6 IIpou3BOAUTH BBIYMCICHUS 110 XUMHYE-
CKHM YPaBHECHHSIM .

6 BricTpanBaTh pa3BEPHYTHIE NUCBMEH-
HBIC U YCTHBIE OTBETHI C OIIOPOii Ha
uHpopMaIuio U3 yueOHHUKA U CIIPaBOY-
HBIX MaTEepHUaJIOB, FPAMOTHO HCIIOJIb30-
BaTh WU3y4YE€HHBIN NOHATUWHBINA annapart
Kypca XHUMUH .
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U XUMHYeCKHe cBoiicTBa . OKCHUBI,
ruapokcHuabl u conu xeneza(ll)
u xeneza(lll) .

JleMoHcTpanumn

BzaumopelictBre HaTpus C BOJOH .
OxpalmuBaHue IIaMeHH WOHaMH HaTpus
U KaJIus .

OxkpalmuBaHue MJIaMEHU HOHAMU
KaJIBITHS .

Bs3anmopeiicTBre okcuaa KajabIlHs C
BOJIOM .

Buneomartepuansl: ropeHue xesnes3a B
KHCJIOPOJIE U XJIOPE .

JlaGopaTopHbIe ¥ NpaKTU4YeCKHe paGoThl
JlabopamopHvlie  onvimoi:
O3zHakoMJIEHHE ¢ 00pa3laMH aJlOMHHHUS
U €TO CILIABOB .

AwmpoTepHbIe CBOMCTBA THAPOKCHIA
AITIOMUHUA .

KauecTBeHHBIC peakiiy HA HOHBI
Kenesa .

Ilpakmuueckue pabomuwi:

Ne 6. X)KécTkocTh BOABI M METONBI €8
YCTpaHEHHH .

Ne 7 . PemieHne skciepUMEHTAIBHBIX
3a7a4 1o teMe «MeTayibs .

Buiuucnenun

— II0 ypaBHEHUSIM XUMHYECKUX peaK-
Wi, €CIIN OIWH U3 PEarcHTOB JaH B
U30BITKE WIIH COICPIKUT MIPUMECH;

— MacCOBOH JIOJIM BBIXO/a MPOAYKTa
peakuuu

6 Vctionp30BaTh NpH BHITOJIHEHUN
y4eOHBIX 3aJaHHUI U B IIpoIlecce
HCCIIE0BATEIILCKOM JeATEeIbHOCTH
Hay4IHO-IIONYJIIPHYIO JINTEPATYPY
XUMHYECKOTO COJNEPIKaHMUsI, CIIpaBOY-
HBbIE MaTepHaJIbI, pecypchl IHTepHeTa
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Oxonuarnue mabi.

IIpuMepHbIe TEMBI,
packpbiBaKIye JaHHbIN
pasjeJ IporpamMMali,

M KOJINY€eCTBO 4acoB,
OTBOJMMOE Ha UX U3y4YeHHe

OcHOBHOE cofep:KaHue

OCHOBHBIE BUABI A€ATE/TbHOCTH
06y4YarIxca

Pasaen 4. Xumus 1 oKpy:Kawias cpega (3 1)

Tema 9. BemiecrBa M MaTepu-
aJibl B JKU3HU YeJIOBeKa
3w

HoBble MaTepHasbl U TEXHOJIOTHH .
BeruiecTBa U MaTepuaibl B MOBCEIHEBHON
JKU3HH YesoOBeKa . XUMHUS U 3/I0POBbHE .
Be3omacHoe ucronp3oBaHue BEIIECTB

U XMMHYECKUX peaKiuii B ObITY .
ITpuponHble HCTOYHUKH yTIIEBOAOPOIOB
(yromub, IpUpPOAHBIN Ta3, HEPTH),
NPOIYKTHI X NIepepabOTKU, UX POIb

B OBITY ¥ NPOMBIIUIEHHOCTH .

OCHOBBI KOJIOTUYECKON TPAMOTHOCTH .
XHUMHUECKOE 3arpsi3HeHHE OKPYIKaro-

mei cpensl (IpeenbHO A0MyCTUMAs
koHueHTpauus Bemects — [1JIK) .

Poisib XuMHUHM B peLIGHUHN 3KOJOIHYECKUX
npobiem

6 XapaKTepH30BaTh POJIb XUMHH B pa3-
JIMYHBIX cepax IesITeILHOCTH JII0IeH,
OCHOBHEBIE BEIIECTBA U MaTEePHUAJIbI,
IIPUMEHSIEMbIE B )KU3HU COBPEMEHHOTI'O
YEeJIOBEKA .

6 OOBSICHATB YyCIOBHs O€3011acHOT0
HUCTIOJIb30BAaHMS BEILIECTB U XUMHUYe-
CKHX pEaKIIHii B OBITY .

6 AHAJIM3UPOBATH U KPUTHUYECKH
OLICHUBATh HH(OPMAIIUIO O BIUIHUH
MIPOMBIIIEHHOCTH, CEJIBCKOTO XO3sM-
CTBa, TPAHCIIOPTA M JP . HA COCTOSIHUE
OKpY>Karolel cCpeibl .

6 YMeTb OKa3bIBaTh IEPBYIO ITIOMOIIb IIPH
XUMHUYECKHUX OXKOTaX M OTPABJICHUSIX .

6 IIppuHMMaTh yyacTue B 00CYKICHUHU
MpoGJIeM XUMHUYECKON M 9KOJIOTHYe-
CKOI HamnpaBJICHHOCTH, BBICKa3bIBATh
COOCTBEHHYIO MO3UIIHIO IO IPOOIEME U
IpeyiaraTb BO3MOXKHBIC ITYTH €&
peleHust




ITpu pa3paborke paboueii mporpaMMbI B TEMATHYECKOM ILIIAHHUPO-
BaHUH JOJDKHBI OBITH YYTEHBI BO3MOYXHOCTH HCIIOJIB30BaHUS DJIEK-
TpOHHBIX (IUQPPOBBIX) O0OPa30BATEIBHBIX PECYPCOB, SIBIISIOMINXCS
y4eOHO-METOTMUECKUMH MaTepuasiaMyu (MyJIbTHMEIUNHBIE IIPO-
rpamMMBbl, 3JIeKTPOHHBIE YYeOHUKU WM 3aJJaYHUKH, BJIEKTPOHHBIE Ou-
OJMOTEeKH, BUPTYaIbHBIE JIA0OPATOPHUH, UTPOBBIE ITPOTPAMMBI, KOJI-
JIEKIMU IHOPOBBIX 00pa3z0oBaTENIbHBIX PECYPCOB), HCHOIb3YEMBIMHU
JUIsi OOy4YeHHsT W BOCIIMTAaHMS Pa3IMYHBIX TPYHIT MOJIb30BaTeleH,
OPEACTABIICHHBIMU B 3JICKTPOHHOM (IIU(PPOBOM) BHJIEC U PCaATU3YIO-
muMH aunaktudeckrue BodMmoxxkHoctn MKT, copeprkaHue KOTOPBIX
COOTBETCTBYET 3aKOHOJATEIbCTBY 00 00pa30BaHHU .

XUMUA. 8—9 knaccbl 57
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