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[Tpumepnast pabouas mporpaMma 1o XUMHUHU Ha yPOBHE OCHOBHOI'O
o0miero o6pa3oBaHus cOcTaBjieHa Ha OCHOBe TpeboBaHU K pe3yib-
TaTaM OCBOCHHUS OCHOBHOW 0OOpa30BaTEIIbHOW IIPOTpaMMBI OCHOB-
HOTO 00mIero o6pa3zoBaHUS, MPEICTABICHHBIX B demepadbHOM TO-
CyZIapCTBEHHOM 00pa30BaTE€IbHOM CTaHAApTE OCHOBHOTO OOIIEro
oOpa3oBaHMs, ¢ Y4ETOM pacHpenesIEHHBIX MO KJjlaccaM IpoBepsie-
MBIX TpeOOBaHHU K pe3yJibTaTaM OCBOCHHS OCHOBHOW 0Opa3oBa-
TEJIBHOM MpOrpaMMBlI OCHOBHOT'O O0IIIero oopa3oBaHusi U 3JIEMESHTOB
CoZlep>KaHMsI, MPEJICTABIICHHBIX B YHHUBEpPCAIbHOM KoaudukaTtope
00 XMMHUH, a TakKe Ha ocHoBe IIpumepHOil mporpaMMmbl BOCIHTaA-
HUSI OOyJarOmIMXCsl MPH IIOJYYEHHH OCHOBHOTO oOmiero obpa3oBa-
HUs U ¢ yuéroM KoHnenuwu npemnonaBaHus y4yeOHOro mpeaMera
«Xumus» B 00pa3oBaTeNbHBIX oOpraHusanusx Poccuiickoit denepa-
WM, PEATH3YIONINX OCHOBHBIE O00II€00pa3oBaTENbHBIE IPOrPaMMBbI
(ytB . Pemenmem Komnermm MuHnpocpemenus Poccun, TPOTOKON
ot 03.12.2019 N I1K-4BH) .

TTOACHUTENBHAS 3ATTUCKA

CoriacHoO cBOEeMYy Ha3HA4YCHHIO HNpHUMepHas pabodas mporpamMma
SABJIACTCA OPUCHTHUPOM HJisl COCTaBJICHUA pa6oq1/1x aBTOPCKUX IIPO-
rpaMm: oHa JaéT HMpeICTaBJICHUE O 1eJsIX, O0IIel cTpaTeruu odoyuJe-
HUS, BOCIUTAHUSA U Pa3BUTHA OOYyYarOIIUXCS CPEJICTBAMHU yIeOHOTO
npeaMeTa « XUMHUs»; YCTAaHABIUBAET 00s3aTEIIbHOE MPEAMETHOE CO-
Jiep)kaHue, IIpenycMaTpUBAeT paclOpedelieHHe ero Io KjaccaM H
CTPYKTYPHPOBAHHE €ro 10 pa3liejaM U TeMaM Kypca, OImpeaeisieT Ko-
JIMYECTBCHHBIC 1 KAUECTBCHHBIC XapaKTCPUCTUKH COJCPIKaHUs; OaET
MIPUMEpPHOE pacupeneieHre YYeOHbIX YacOB 110 TEMaTHYECKUM pa3ie-
JlaM Kypca U peKOMeHAyeMYIo (IPUMEPHYI0) NOCIIeI0BATEIbHOCTh UX
U3yYEeHUS C YIETOM MEXKITPEAMETHBIX U BHYTPUIIPEIMETHEIX CBSI3CH,
JIOTUKHU Yy4eOHOTO Tpoliecca, BO3PaCTHBIX 0OCOOEHHOCTENH 00yJaromxX-
cs; ompenenseT BO3MOXKHOCTH MHpeaMeTa Ul peajiu3aiuu TpedoBa-
HUH K pe3yJbTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTeILHON mporpam-
MBI Ha ypOBHE OCHOBHOTI'O 001IIeT0 00pa3oBaHusl, a TaK)Ke TpeOoBaHUN
K pe3ylpTataM OoOydeHHs XMMHUH Ha yPOBHE Iiejiel M3ydeHHUs Ipe-
MeTa W OCHOBHBIX BHJIOB Yy4Ye€OHO-TIO3HABATSIBHOW JESITEILHOCTH/
Y4eOHBIX JeHCTBHUI yUE€HHKA IT0 OCBOSHHUIO yYeOHOT'O COAEp>KaHUS .

OBLLUAA XAPAKTEPUCTMKA YYEBHOIO MPEAMETA «XUMUA~>

Bxkian ydueOHoOro mpenmera «XuMHs» B JOCTHIKEHHE Lieneil oc-
HOBHOT'O 00I1ero o6pa3oBaHusi 0OyCJIOBJIEH BO MHOTOM 3HAa4Y€HHEM
XUMHUUYECKON HAyKM B MO3HAHUM 3aKOHOB IPUPOABI, B Pa3BUTHUU

4



MIPOM3BOJUTENILHBIX CHJI O0IIEeCTBAa M CO3/aHUM HOBOM 0a3bl mMaTepH-
AIBbHOU KYJIBTYPBHI .

XUMHUSA KaK 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HayK paclpocTpa-
HHUJIa CBOE BIIMSIHUE Ha BCE 00JIACTH YEJIOBEYECKOI'0 CyIIeCTBOBAHUS,
3a71aj1a HOBOE BHAECHHE MHPa, CTajla HEOTHEMIJIEMBIM KOMIIOHEHTOM
MHUPOBOH KYJIBTYpbl, HEOOXOAMMBIM YCJIOBUEM >XKM3HU OOIIecTBa:
3HaHUE XUMHU CIIy’)KUT OCHOBO 1151 GOPMHUPOBAHUSI MHPOBO33pe-
HHSA YE€JIOBEKA, €ro MPEACTABICHUN O MaTEpHAILHOM €IMHCTBE MUPA;
BaXKHYIO POJIb UTparoT (popMuUpyeMble XUMHUEH MPEeACTaBICHUS O
B3aMMOIIPEBPALICHUSIX YHEPTUU U OO SBOJIIOIUH BEUISCTB B IPHUPO-
Jie; COBpEMEHHAasi XMMHS HallpaBJIeHa Ha PEIISHUE II100aIbHBIX MPO-
0JIeM yCTOMYHMBOTO Pa3BUTHUSI YEIIOBEUECTBA — CHIPHEBOM, SHEPTETH-
YEeCKOM, MUIIEBON M DKOJIOTHUECKON 0e30macHOCTH, MpodiaeM 3apa-
BOOXPaHCHUS .

B ycroBusax Bo3pacTalomiero 3HAYE€HHUs XHMHHU B JKU3HHM OOIIe-
CTBa CYIIECTBEHHO ITOBBICHJIACH POJIb XUMHYECKOTO OOpa3oBaHUS .
B nmane conmanu3annu oHO SIBASETCS OAHUM U3 YCIOBHUU pOpMHUPO-
BaHUSI MHTEJUIEKTA JUIHOCTH U TAPMOHUYHOTO €& pa3BUTHS .

CoBpeMEeHHOMY YE€JIOBEKY XMMHUUYECKHE 3HAHUS HEOOXOIUMBI IS
MpUOOpEeTeHNsI OOIMIEKYJIHTYPHOI'O yPOBHSI, ITO3BOJISIONIETO YBEPEH-
HO TPYIHUTHCS B COIMYME M OTBETCTBEHHO y4acTBOBAaTh B MHOT000-
pa3HOM >XM3HHU OOIIEeCTBa, i1 OCO3HAHMS Ba)XHOCTH Pa3syMHOI'O OT-
HOILIEHUSI K CBOEMY 3J0POBBIO M 3JOPOBBIO APYTHX, K OKpYy >KarOIIeH
MIPUPOTHON cpelie, [UIsl TPAaMOTHOT'O MOBEICHUS IIPU MCIIOJIb30BaHUN
Pa3IMYHBIX MaTEpPHAIOB M XMMHUYECKHX BEIIECTB B ITOBCEIHEBHOM
JKA3HU .

XnumMuyeckoe 0O0pa3oBaHWE B OCHOBHOM IIKOJIE SIBJISIETCSI 6a30BBIM
110 OTHOIIEHHUIO K CHCTEME OOIIeTO0 XMMHUYEeCKOro ooOpazoBaHus . [1os-
TOMY Ha COOTBETCTBYIOIIEM €My YPOBHE OHO pealu3yeT MpHUCYIHe
0o01IeMy XHMHYECKOMY OOpa30BaHHIO KIIFOYEBBIC LIEHHOCTH, KOTO-
pBIe OTpa’kalOT TOCyIapCTBEHHBIE, OOIECTBEHHBIE U MHINBUIyallb-
HBI€ NOTPEOHOCTH . DTHUM ONpeaeisaeTCs CYIIHOCTh OOIIeH cTpaTeruu
o0y4yeHHs1, BOCHHUTAHHUSA W PA3BUTHI OOYJAIOIIUXCS CpPEICTBaMU
Yy4eOHOTO IpeaMeTa « XUMUSD .

Nzyuenne mpenmera: 1) crocoOcTByeT peaiM3anui BO3MOXXHO-
cTeil asi caMopa3BUTHS U QOPMHUPOBAHUS KyIbTYPHI JIUIHOCTH, €€
obmie#t 1 PyHKIMOHATBHONH IPaMOTHOCTH; 2) BHOCHT BKJaa B (Gop-
MHUPOBaHHWE MBIIUICHUS U TBOPYECKUX CIIOCOOHOCTEH ITOAPOCTKOB,
HABBIKOB HMX CaMOCTOATEIBbHON Yy4eOHOW AesITEeIFHOCTH, SKCIEpPH-
MEHTAJIBHBIX M HCCIIEIOBATEIIFCKUX YMEHHUI, HEOOXOJIWMBIX Kak
B ITOBCEIHEBHOM XU3HU, TaK ¥ B NPOPECCUOHATBHON NIeATEILHOCTH;
3) 3HakoMHUT cO crneuuGUKON HAyYHOTrO MBIIUICHHS, 3aKJIaJbIBaCT
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OCHOBBI LIEJIOCTHOTO B3TJIs11a HA €IUHCTBO NPUPOJIBI U YEIOBEKA, SIB-
JIIETCS OTBETCTBCHHBLIM 3TAalloM B (POPMHUPOBAHUHM €CTCCTBCHHO-HAa-
YYHO# TpaMOTHOCTH MOIPOCTKOB; 4) CIIOCOOCTBYET (OPMHUPOBAHHUIO
LIEHHOCTHOI'O OTHOLIEHUSI K €CTECTBEHHO-HAay4YHbIM 3HaHUAM, K
MPUPOJIE, K YSJIOBEKY, BHOCUT CBOM BKJIaJl B KOJIOTHYECKOE 00pa3o-
BaHUE IIKOJILHUKOB .

Ha3paHHbIc HampaBiICHHUS B OOYYCHHUH XUMHUHU OOCCICUHUBAIOTCS
criennuPUKON coneprkaHUs MpeaMeTa, KOTOPBIH SBIISIETCS MeIarori-
YecKH aNallTHPOBAaHHBIM OTpaXeHHeM O0a30BOM HayKH XHMHU Ha
onpenenéHHOM 3Tane e€ pa3BUTHUA .

Kypc X¥MHUM OCHOBHO# IIKOJIBI OPUEHTHPOBAH Ha OCBOEHHE 00y-
YaroUIMMHUCS OCHOB HEOPTaHMUYECKON XHUMHUHM U HEKOTOPBIX MOHATUN
U CBEJACHUI 00 OTIENbHBIX OOBEKTAX OPraHHYESCKON XUMHHU .

CTpyKTypa conep>kaHus IpeamMeTra chopMHUpOBaHA HA OCHOBE CH-
CTEMHOTO MoAX0Ja K ero usydeHuro . ComeprkaHue CKJIaJbIBaeTCs U3
CHUCTEMBI MOHATUN O XUMHUYECKOM DJIEMEHTE U BELIECTBE U CUCTEMBI
MMOHSATHUI O XHUMHUYEecKol peakmuu . O0e 3TH CHUCTEMBI CTPYKTYPHO
OpraHNU30BaHBI MO MPUHIUITY MOCIEA0BATEIBHOTO PAa3BUTHUS 3HAHUMN
Ha OCHOBE TEOPETHUYECKUX IPEJICTABICHUN pa3sHOro YpPOBHS: aTOM-
HO-MOJIEKYJIIDHOTO YYE€HHUsI KaK OCHOBBI BCEIrO €CTECTBO3HAHMSI,
ypoBHs Ilepuoauueckoro 3akoHa I . 1. MenneneeBa kak OCHOBHOT'O
3aKOHa XHUMHH, YYCHUS O CTPOCHMH aToMa U XHUMHUYECKOH CBA3H,
MIPEACTABIICHUN 00 JJIEKTPOJIUTHYECKON IHCCOMHUAINN BEIISCTB B
pactBopax . TeopeTnyeckue 3HAHUSI PACCMATPUBAIOTCS Ha OCHOBE
SMIOUPHUYECKHU MOJYYESHHBIX M OCMBICIEHHBIX ()aKTOB, pa3BUBAIOTCS
MOCJIeJOBATEIbHO OT OJHOT'O YPOBHSI K JIPyroMy, BBIONHSS (YHK-
OUU OOBSICHEHUs W IIPOTHO3HWPOBAHUS CBOWCTB, CTPOCHHUS H BO3-
MOXXHOCTEH MPaKTUYECKOTO MPUMEHEHHS U TOJYUYSHHS U3ydaeMbIX
BEIIIECTB .

Takas opraHuszanus coiepkaHus Kypca CIIOCOOCTBYET HpeicTaB-
JICHUIO XMMHUYECKON COCTAaBJISAIONIEN HaydYHOW KapTHHBI MUpa B JIO-
ruke e€ CHCTeMHOM npupobl . TeM caMbIM 00ecriedYnBaeTCst BO3MOXK-
HOCTh (POPMHUPOBAHUS Y OOYYAOIIHXCS IIEHHOCTHOTO OTHOINCHHS K
Hay4YHOMY 3HAaHUIO M METOJaM ITO3HAaHMA B Hayke . BaxkHO Takxe 3a-
METHUTBH, YTO OCBOCHHE COACPKAHUs Kypca IMIPOUCXOIUT C IIPUBJIEYE-
HUEM 3HaHUU U3 paHee MU3YUYEHHBIX KypcoB: «OKpyKXaroIHUU MUP»,
«buomorns . 5—7 knacce» n «Pu3nka . 7 KiIacey .

LE/IN U3YHEHWA YHEBHOIO NPEAMETA «XUMMKA>»

K nHampaBieHHIO IEPBOCTENEHHON 3HAYMMOCTH HpPU pealnu3aluu
oOpa3oBaTenbHBIX (PYHKIUHA IpenMera «XUMHS» TPATUIUOHHO OT-
HOCST (hOPMHUPOBAHHUE 3HAHUNW OCHOB XMMHUYECKOW HAayKH Kak oO0Ja-

6



CTH COBPEMEHHOI'O €CTCCTBO3HAHUS, IPAKTUYCCKOU IEATCIBHOCTH
YeJ0BeKa U KaK OJHOT'0 U3 KOMIIOHEHTOB MUPOBOU KyJIbTYpHI . 3aj1a-
Ya MpeaMeTa COCTOUT B POPMUPOBAHUH CUCTEMbl XUMUYCSCKUX 3HA-
HUN — BaKHEeHIUX ()aKTOB, MOHSITHH, 3aKOHOB M TCOPECTHUYCCKHUX
MMOJIOKCHHUN, TOCTYIMHBIX OOOOIIEHUN MHPOBO33PESHUYECKOTO Xapak-
Tepa, sA3bIKa HAYyKH, 3HAHUWA O HAYYHBIX METOJIaX H3y4YCHHUS Be-
IIECTB U XUMHUYCCKHUX PCAKIUU, a TaK)Ke B POPMUPOBAHUU U PA3BU-
THA YMEHHUU M CHOCOOOB JESITEIBbHOCTH, CBSI3aHHBIX C IJIAHUPOBA-
HHUEM, HaOJI0ACHUEM U MPOBEACHUEM XHUMHUYECKOTO AKCIIEPUMEHTA,
COOJIFOACHUEM MpPaBUII 0S30ITaCHOTO OOpAIICHHSI C BEIIIECTBAMH B IT0-
BCE€IHEBHOM >KU3HU .

Hapsiny ¢ 3TuM uenu u3ydeHus mpeameTa B MporpamMme yTOYHE-
Hbl U CKOPPEKTUPOBAHBI C YUYETOM HOBBIX IIPUOPUTETOB B CUCTEME
OCHOBHOTO o00miero ooOpa3oBanusi . CerogHs B 0Opa3oBaHUHU 0C000
3HAYUMOMN TPU3HAETCS HAMPABJICHHOCTh OOYYCHUS Ha pa3BUTHE U
caMOpa3BUTHUC JIMYHOCTH, (OPMHpPOBaHUE €€ HMHTCJUICKTAa U OOIIeH
KyJabTypbl . OOy4YeHne yMEHHIO YUYUTHCS U MPOAOJDKATh CBOE 00pa3o-
BaHUE CaMOCTOSTEIIbHO CTAHOBUTCS OJHOW M3 BaKHEHIIUX (PYyHK-
U yYeOHBIX IPESIMETOB .

B cBsi3u ¢ 3TUM IIpHU U3y4YEHUHU NIPEeIMETa B OCHOBHOM WIKOJE J0-
MUHHPYIOIIEC 3HaAYCHUEC MPUOOPEIIN TaKUe ICJTH, KaK:

6 (hopMHUpPOBaHHUE WHTCIUICKTYaJIbHO Pa3BUTON JUYHOCTH, TOTOBOM
K caM000pa30BaHUIO, COTPYAHHUYECTBY, CAMOCTOSITSILHOMY IPHU-
HSTHIO PEIICHH, CIOCOOHOMW aganTUPOBATHCI K OBICTPO MEHSIO-
IIUMCsI YCIIOBUSIM JKU3HHU,

6 HAOpPaBJICHHOCTh OOYYECHHUsI HAa CHCTEMAaTHYECKOE MPHOOIIeHHE
Y4YaIluXCsli K CAMOCTOSTEJILHONW IMO3HABATEIBHOUW I€ATEIHHOCTH,
Hay4YHbIM METOJIaM MO3HaHHs, (GOPMHUPYIOIIMM MOTHUBALMIO U
pa3BUTHE CIOCOOHOCTEH K XUMUU;

6 obecrieyeHne yCJIOBHI, CIIOCOOCTBYIOINX NPUOOPETEHHIO 00yYa-
FOIIIMMUCS OTBITAa Pa3HOOOPaA3HO# NIeATEIHHOCTH, MIO3HAHUS U Ca-
MOIIO3HAHUSI, KJIOYEBBIX HABBIKOB (KIIIOYEBBIX KOMIIETEHI[UM),
UMCHOIINX YHUBCPCAIBHOC 3HAYCHUC IJIA PA3JIMYHBIX BHUI0B JICsA-
TEIILHOCTH;

6 GopMHUpOBAHNE YMEHHU OOBSICHITH U OIEHUBATH SIBJICHUS OKPY-
JKarolIero Mupa Ha OCHOBAaHUH 3HAHWUH W OIBITA, MOJYYESHHBIX
IpUu N3Yy4YCHHNU XUMHH;

6 (hopMUpOBaHHE Y OOYYAIOMINXCS TYMaHUCTUYSCKUX OTHOIICHUIA,
IIOHUMAHHUS LEHHOCTHU XMMHWYCCKUX 3HaHUH 151 BBIpa6OTKI/I JKO-
JIOTUYECKHU I[EJICCOO0Pa3HOTro IMOBEICHHUS B OBITY U TPYIOBOM Jesi-
TEJIHFHOCTH B MEJISIX COXPAHEHUS CBOETO 3JOPOBBS U OKPYIKAFO-
el MpUupoOaHON Cpeibl;

XUMUA. 8—9 knacchbl 7



6 pa3BUTHE MOTHBAIIMU K OOYYCHHUIO, CIOCOOHOCTEH K CAMOKOHTPO-
JIIO 1 CAMOBOCIIUTAHUIO Ha OCHOBE YCBOCHHUS OOIICYCTIOBEYECCKUX
IICHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpPY Tpoduis u Ha-
MPAaBJIICHHOCTH AJIbHECHUIIIETrO O0yYeHUS

MECTO Y4YEBHOI O MPEAMETA «XUMWA> B Y4EBHOM M/1IAHE

B cucteme obiero o6pasoBanus «XUMHUs» NpU3HaHa 00s13aTelb-
HBIM Y4eOHBIM IPEIMETOM, KOTOPBIH BXOAUT B COCTAB NMPEIAMETHOHU
obmactu «EcTecTBEeHHO-HAYYHBIC ITIPEAMETHD) .

Vd4eOHBIM IUTAaHOM Ha €€ m3ydeHue orBeneHo 136 yueOHBIX dHa-
COB — 110 2 4 B Henenro B 8 1 9 Kiraccax COOTBETCTBEHHO .

Jst kKaXkaoro Kjacca MpeaycCMOTPEHO pe3epBHOE yueOHOE Bpems,
KOTOpOE€ MOeT OBITh HMCIIOJIb30BaHO yYaCTHHUKaMH OOpa3oBaTeib-
HOTO Tpoliecca B LeisiX (OPMHUPOBAaHUS BapUaTUBHOW COCTaBIISIO-
mer coaep>kaHus KOHKPETHOH pabodueit mporpammsel . [Ipu stom
oOs13aTenpHasi (MHBapHaHTHAsI) YacTh COACP)KaHUsI IpeaMeTa, ycTa-
HOBJICHHAsl IPUMEPHOIN paboueil mporpaMMoii, U BpeMs, OTBOANMOE
Ha e€ N3y4eHue, JOJKHBI OBITh COXPAaHEHBI TOJHOCTBIO .

B ctpykType nmpumepHOi pabodel mporpamMMbl HapsiLy C MOSICHHU-
TEJIFHOM 3aIMCKOM BBIAEIICHBI CICAYIONINE PA3ICbl:

6 IUIAHUpYEMBbIE pe3yJbTaThl OCBOCHUS Y4YeOHOTo mpeamera «Xu-
MUSA» — JUYHOCTHBIC, METANIPEAMETHLBIC, IPCAMCETHLBIC,

6 coaeprKaHHe yueOHOTro mpeaMeTa « XUMHUD» 10 ToJ1aM 00ydYeHUS,;

6 IpUMEpHOE TeMaTHYeCKOe IJIaHUPOBAaHHE, B KOTOPOM JETaIHU3U-
POBaHO COAEPKAHUE KAXKJAOH KOHKPETHON TE€MBbl, YKa3aHbl KOJIU-
YecTBO 4YacOB, OTBOAWMBIX Ha €€ M3y4YEHHE, U OCHOBHBIC BHJbI
y4eOHOH AesITeNbHOCTH YyYeHHKa, (pOopMHUpyeMble TPU H3yUYESHUH
TCMBbI, HpI/IBeI[éH NEepECUICHDb I[eMOHCTpaHI/Iﬁ, BBITIOJIHACMBIX Y4YH-
TeJeM, U NepedeHb PEKOMEHJIYEMBIX JIa0OpATOPHBIX ONBITOB W
MMPAaKTUYECKUX padoT, BHIMOIHACMBIX yUAITUMHUCS .



COOEPKAHWUE YYEBHOrO TIPEAMETA «XUMWS»

8 KJIACC

MepBOHaYasibHble XMMHUYECKME MOHATHUA

[Ipenmer xumuu . Ponb XMMUM B >KM3HHM 4elioBeka . Tena U Belle-
crBa . du3nyecKkue CBOIMCTBa BEUIECTB . ATrperaTHOE COCTOSIHHE Be-
mecTB . [loHsITHE O MeTOonax IMO3HAaHMS B XUMHH . XUMHS B CHCTEME
Hayk . UucTeie BemecTBa U cMecH . Crioco0bl pa3fesieHus: cMecei .

ATOMBI M MOJIEKYNBI . XHUMHYECKHE 3IeMEHTHl . CHMBOJIBI XUMH-
YeCKUX JJIeMEHTOB . IIpocThie W CiOXHBIE BemecTBa . ATOMHO-MOJIe-
KYJISIPHOE YUYCHHE .

Xumuueckasi popmyna . BalneHTHOCTP aTOMOB XHUMHUYECKHX 3JIe-
MEHTOB . 3aKOH IIOCTOSHCTBAa cocTaBa BemiecTB . OTHOCHUTEIbHaA
atromHas Mmacca . OTHOcUTenbHasi MOJIEKyJIIpHass macca . MaccoBas
JIOJISI XUMHYECKOTO 3JIEMEHTA B COCTMHEHHH .

duznueckne ¥ XUMHYECKHE SIBICHUSA . XUMHUYECKas peakius u
e€ mpu3HaKM . 3aKOH COXPAaHEHMsS MaccChl BEIIECTB . XHMHUYECKHE
ypaBHeHusi . Kitaccudukanuss XMMHYECKHUX peakuuili (CoeauHeHus,
pas3oXKeHus1, 3aMeIIeHHs1, OOMEeHa) .

XUMUUYECKUN IKCIIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOM IIOCYJOH,
C IIpaBUJIaMH pabOTHI B J1abOpaTopu U NpuéMaMu oOpalleHus ¢ ja-
OopaTopHBIM 00OpYAOBaHMEM; W3YyUYEHHE M ONHUCAaHHE (PU3UUECKUX
CBOMCTB 00pa31ioB HEOPraHUYECKUX BEIISCTB; HaOMOAeHUE (hu3nUe-
ckuX (IUIaBJIEHHE BOCKA, TasHUE JIbJla, paCTUpPAaHHUE caxapa B CTYyIIKe,
KHWTIEHWE U KOHACHCAIHS BOJIbI) 1 XUMHYECKUX (TOpEHUE CBEYH, IIPO-
KaJIMBaHUE MEJTHOUW IMPOBOJIOKH, B3aMMOJEIiCTBUE MeJla C KUCIIOTOM)
SIBIICHUH, HAOJIIOJIEHUE U OIMCAaHUe IIPU3HAKOB IPOTEKAaHUsI XUMHUYe-
CKUX peakuui (pas3jIoKEeHHEe caxapa, B3aUMOJICHCTBHE CEpPHOU KHC-
JIOTHI C XJIOpHUAOM Oapus, pasioxxeHue runpokcuna meau(ll) npu Ha-
rpeBaHUM, B3aUMOJEHCTBHUE XeJie3a ¢ pacTBopoM conu meau(1l)); nz-
y4eHHE CIocoOOB pasJielieHuss cMmeced (C MNOMOIIBI0 MAarHuTa,
(unsTpoBaHMe, BBHIITApUBAHWUE, IUCTWULINUS, XpoMartorpadus),
MPOBEICHNE OYMCTKU TOBAPEHHO COJIN; HAaOJII0/IEHNE U OITHCaHUE pe-
3yJITAaTOB IPOBEACHUS OIIBITA, WIIIOCTPUPYIOMIETO 3aKOH COXpaHe-
HUSI MacChl; CO3/IaHUE MOJIeJIeii MOJIeKy (I1apOCTEPKHEBHIX) .

BaHeme npeacraBUTENN HEOPraHMYECKMX BELLECTB

Bo3nyx — cmecsh razos . CocTtaB Bo3ayxa . Kuciopon — 3jieMeHT U
MMPOCTOE BEIIESCTBO . HaxoxJeHue Kuciaopoaa B Tipupojae, Gduznde-
CKHE M XUMHYECKHEe cBolcTBa (peakumu ropenwus) . Oxcunbl . [Ipu-
MeHeHue Kuciaopona. CrocoObl modydeHHs KHciopoaa B J1abopaTo-
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pUM U TOPOMBILUJIEHHOCTH . KpyroBopor kuciopoma B OPUPOAE .
O30H — amIoTponHAs MOIU(PUKAIUSI KUCIOPOA .

TernoBoit 3(PPexkT XUMHYSCKOW pEaKlHU, TEPMOXUMHUUCCKUC
YpaBHEHHUS, DK30- U DHAOTEPMHUECKHUE PEAKIMH . TOIJIUBO: YTojib U
MeTaH . 3arpsi3HCHHWE BO34yXa, YCHJICHHE IapHUKOBOTO 3(deKTa,
pa3pylieHre 030HOBOTO CJIOS .

Bopopon — snemenT u npocrtoe BemecTtBo . Haxoxnenue Bomopo-
a B mpupone, (u3MYecKHe M XHUMHYCCKHE CBOWCTBA, NMPHUMCEHEHHE,
CcnocoOkI TToNTyueHus . KucinoThl u coiu .

KommuectBo BemecTBa . Monb . MomsipHas Macca . 3akoH ABOTazupo .
MoutsipHbIii 00bEM ra3oB . Pacuérsl Mo XUMHUYECKUM YPaBHEHHSIM .

dusnueckue cpoiictBa BoAbsl . Boga kak pactBopurens . PactBo-
pel . HacelmieHHBIC M HEHACBHIIIEHHBIE PACTBOPBI . Pacmeopumocms
sewjecms 8 8ode.l MaccoBas [IIOJIsI BEUIECTBA B pacTBoOpe . XHUMUUe-
ckue cBolicTtBa Boabl . OcHoBaHus . Poinp pacTBOpoB B mpupoae U B
J)KM3HU 4denoBeka . KpyrosopoT Boasl B mpupoje . 3arps3HeHHUe INpH-
poaHbiX BoJ . OXpaHa U OYMCTKA MIPUPOJIHBIX BOJ .

Krnaccudukamuss Heopranmdecknx coeauHeHnit . Okcumer . Knac-
cudukanusl OKCHUIOB: coJjieoOpasyromue (OCHOBHBIE, KHCIOTHEIC,
amdoTepHbie) W HecojieoOpasyrommue . HOMEHKIaTypa OKCHIOB
(MexxmyHapogHass W TpUBHANbHAs1) . DHU3WYECKHE W XHUMHYCCKHC
cBoOMcTBa OKCHUAOB . [loydeHue OKCuioB .

OcnoBanusi . Knaccudukanusi ocHOBaHMM: WIENIOYM U HEPacCTBO-
puMbBIe OcHOBaHHS . HOMeHKIaTypa OCHOBaHHU (MEXIyHapodgHas U
TpuBHaibHas) . PU3MUEeCKHe W XUMHYECKHE CBOMCTBA OCHOBAaHUU
ITosnyuyenue ocHOBaHUH .

Kucnorer . Kiaccudukamus xucmor . HomeHknatypa KHCIOT
(MexxayHapoaHasi W TpuBUanbHas) . Dusndyeckue W XUMUYECKUE
cBolcTBa KucHoT . Psn aktuBHoctu MerayuioB H . H . Bekerosa . Ilo-
JIy4eHHUE€ KUCJIIOT .

Comu . Homenknatypa coneli (MEXIyHapoIHass W TPHUBHAIBHASA) .
dusnueckue U XUMHYECKHEe cBoicTBa conell . Ilomydenue coueil .

I'eneTndeckast CBsI3b MEXIY KIIaCCaMH HEOPTaHHUYECKHX COEIH-
HEHUH .

XUMHUYECKUMN DKCIIEPUMEHT: Ka4e€CTBEHHOE OIIpeJIeJICHUE COAep-
J)KaHHs KUCIIOPOoJia B BO3MIyXe; MOJyYeHHE, cCOOMpaHUe, paciio3HaBa-
HUE U U3y4YeHHE CBOWCTB KHCIIOPOJa; HaOIIOAeHUE B3aUMOAEUCTBUS
BEIIECTB C KMCJIOPOJAOM U YCJIOBHUS BO3SHHUKHOBEHUS M MPEKPAIICHUS
ropeHus (mosxxapa); O3HaKOMJIEHHE ¢ oOpa3llaMH OKCHJIOB U OITHCa-
HHUE UX CBOWCTB; IOJy4YeHUE, COOMpaHUE, pacIO3HABAHHUE U H3ydYe-

1 KypcuBom oOo3HaueH y4eOHBIH MaTepHayn, KOTOPHIH H3ydaeTcs, HO He
BBIHOCHUTCS Ha IIPOMEXKYTOUYHYIO U HUTOTOBYIO ATTECTALUIO .
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HHME CBOMCTB BOJOpojaa (ropeHue); B3auMOISHCTBHE BOAOPO/Ia C OK-
cunom meau(Il) (BO3MOXKXHO HCITOIB30BAaHUE BUJICOMATEPHUAIIOB); Ha-
OmrozieHre 00pa3lOB BEMISCTB KOJIUYESCTBOM | MOJIB; MCCIIETOBAaHUE
OCOOCHHOCTEN pacTBOPEHUS BEIISCTB C Pa3IMIHON pPacTBOPHUMO-
CTbIO; IIPUIOTOBJICHUE PACTBOPOB C ONPEAECIEHHON MacCOBOM 10JIeH
pacTBOPEHHOTO BEIIECTBA; B3aUMOJASHCTBHE BOABI C MeTalaamMu (Ha-
TpUEM U KainbOueM) (BO3MOXKHO HCIIOJIB30BaHUE BUACOMAaTEepHa-
JIOB); OIIpeJieJICHUE PAaCTBOPOB KUCJIOT U IIeI0Yel C HOMOIIBIO UH-
JUKATOPOB; HCCIEIOBAaHUE 00pa3Ll0OB HEOPTraHUUECKUX BEIIECTB pas-
JTUYHBIX KJIAaCCOB; HAOIIOAEHNE N3MEHECHHUSI OKPACKU WHINKATOPOB
B pacTBOpax KUCJIOT U LIEJIOUYEN; N3YyUEHUE B3aUMOAECHCTBUSA OKCH-
na meau(1l) c pacTBopom cepHOI KMCIOTHI, KUCJIOT C METaJLIIaMHU,
peakuuii HeUTpanu3aluU; NOJyUYEeHUE HEPACTBOPUMBIX OCHOBAHUU,
BBITECHEHHUE OJTHOT'O METaJJIa APYTUM U3 pacTBOPA COJIU; PEIIESHUE
SKCIIEpUMEHTAJILHBIX 3ajad Mo Teme «BakHeMine kiaccel Heopra-
HHUYECKHX COCIHUHCHUIN) .

I'Iepmop,mqecmﬁ 3aKOH U I'Iepwo,qwquKaﬂ CcucTtema
XUMHUYECKMNX DNIEMEHTOB A N. MeHpeneesa. CTpOGHMe aTOMOB.
XrMnyeckas cBA3b. OKMCMTENbHO-BOCCTAHOBUTEIbHbIE peakumm

[TepBBIc TTOMBITKHA KIacCU(pUKAIINA XUMHUYIECKUX 3J1eMeHTOB . [1o-
HSATHE O TpyNNax CXOJHBIX 3JIeMEHTOB (IIeJOYHBbIE U IIEIIOYHO3e-
MeINIbHBIE METaJlIbl, TaJIOTeHBI, HHEPTHBIC Ta3bl) . DJIEMEHTHI, KOTO-
pwie 006pa3yroT aMGOTEpHBIE OKCUIIBI U THAPOKCHIBI .

Ilepuonnueckuit 3akoH . Ilepuoauueckass cucTeMa XUMHUYECKHX
asnemeHToB [l . I . MenneneeBa . KoporkonepuoaHass U AJIUHHOIIEPU-
onuast opmbl IlepHOaMYECKON CHCTEMBI XHMHUYECKHUX DJIEMCHTOB
J . 1 . Menneneesa . Ilepuonsl u rpynnsl . @U3NUYECKUIl CMBICH IIO-
PSAKOBOrO HOMEpa, HOMEPOB NEPHUOJIa U IPYNIIbI AJIEMEHTA .

Ctpoenue aromoB . CoctaB aTOMHBIX szep . M30Tombl . DIEKTPOHBHI .
CTpoeHue »JJICKTPOHHBIX 00070Yek aroMoB IMepBbix 20 XHUMHUYECKUX
anemeHTOB Ilepuoguueckoit cuctemsl J[ . U . MenneneeBa . Xapakre-
pUCTHKA XUMHUYECKOT'0 JIEMEHTAa M0 €ro moJiokeHuto B I[lepuomude-
ckoit cucteme /[ . 1. Menneneena.

3aKOHOMEPHOCTH U3MEHEHUs paJuyca aTOMOB XUMHUYECKHUX dJjie-
MEHTOB, METAIUTMYECKNX W HEMETANIMYECKUX CBOWCTB MO TPpyIMIiam
u nepuoaam . 3HadeHnue [lepuoandeckoro 3akoHa u [lepuoandeckoit
CHUCTEMBbl XUMHUYECKUX 3JEMEHTOB IS Pa3BUTHUSI HAYKU U IIPaKTHU-
ku. J[. 1. MenneneeB — y4y€HbIN U rpakJaHUH .

Xumuueckass cBsi3b .  KoBameHTHas (TonsipHas W HEMOJSpHAS)
CBSI3b . OJEKTPOOTPULIATEIBHOCTh XUMHUUYECKHX dJieMeHTOB . HMoHHas
CBSA3b .
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Crenenp okucieHus . OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  peak-
uuu . IIponecchl okuClIeHMS U BOCCTaHOBJIEHHS . OKHCIMTENIM U BOC-
CTaHOBUTEIH .

XHUMHYECKUHM 3KCIIEPUMEHT: U3y4YEHHE 00OPa3oOB BEIISCTB METAJI-
JIOB U HEMETaJJIOB; B3aUMOJAEHCTBUE T'HAPOKCHIA LIMHKA C pPacTBO-
paMu KHUCJIOT U IIleJ04Yel; MpOoBEeIeHNE ONBITOB, MILTIOCTPUPYIOIINX
MIPUMEPHI OKHCINTEIbHO-BOCCTAHOBUTENIBHBIX peakuui (ropeHwue,
peakuuu pa3ioKEHHUs, COSTUHEHUA) .

Memnpememue CBA3U

Peanu3zanuss MEXIpPEAMETHBIX CBs3€dl MpPU H3YUYCHUH XHUMHU
B 8 KJIacce OCYIIECTBIISICTCS Yepe3 UCIMOIb30BaHUe KaK OOINX ecTe-
CTBCHHO-HAaYy4YHbIX HOHﬂTHﬁ, TakK U HOHﬂTHﬁ, ABIAKOIIUXCA CUCTCM-
HBIMHU HJIA OTACJIBHBIX MPEAMETOB €CTCCTBCHHO-HAYYHOI'O IIUKJIA .

OO01IHMe eCTeCTBEHHO-HAYYHbIC MOHSATHUSI: HAYYHBIH (PaKT, rumore-
3a, TEOpHs, 3aKOH, aHalW3, CHUHTE3, KiacCHU(UKAIUS, TMEPUOIUY-
HOCTb, HAOJIOJCHUE, DKCICPUMECHT, MOJICIIMPOBAHUE, HU3MEPCHHE,
MOJIEJIb, SIBJICHUE .

duzuka: MaTepusi, aTOM, JIEKTPOH, IIPOTOH, HEUTPOH, UOH, HY-
KJINJI, U30TOIbI, PaJIHOAKTUBHOCTb, MOJIEKYJIA, DJIEKTPUUYECKHUH 3a-
psd, BEIISCTBO, TEJIO, 00BEM, arperaTHOC COCTOSIHHUE BEIleCTBa, ras,
(puznyeckre BEIUYUHBI, SAUHUIBI U3MEPEHUSI, KOCMOC, MJIAHETHI,
3BE€3b1, COJIHIIE .

Buosorusi: ¢otocuHTe3, abIXaHue, ouocdepa .

Teorpadus: armocdepa, ruapocdhepa, MHUHEpaIbl, TOPHBIE MOPO-
JIbI, OJIE3HBIE UCKOMAaeMble, TOIUINBO, BOJHBIC PECYPCHI .

9 KJIACC

BelecTBO 1 XMMMYECKan peakuuma

Ilepuonnueckuit 3akoH . Ilepumoaudyeckass cucrema XUMHUYECKHUX
anemeHTOB [ . . MenneneeBa . CtpoeHrne aToMOB . 3aKOHOMEPHOCTH B
U3MEHEHUM CBOWCTB XMMHUYECKUX DJIEMEHTOB MEPBBIX TPEX TNEPHUO-
OB, KaJIMsl, KaJIbIMsI U UX COEIMHEHHI B COOTBETCTBUM C ITOJOKEHHU-
eM 2j1eMeHTOB B [lepuonnyeckoi cucTeMe U CTPOEHUEM MX aTOMOB .

CTtpoeHue BemecTBa: BUJIbI XUMHUYECKOW CBSI3W . THITBI KpUCTAI-
JIMYECKUX PEmETOK, 3aBUCHMOCTh CBOWMCTB BEIIECTBA OT THIA KPH-
CTAJUIMYECKON pelI€TKU Y BUJIa XUMHUUYECKOMN CBSI3H .

Kiaccudukamuss u HOMEHKIIaTypa HEOPraHHYECKUX BEIISCTB
(MexxayHapoJHass W TpHUBHalIbHasl). XHMHUYECKHWE CBOMWCTBa Be-
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IICCTB, OTHOCSIIUXCS K Pa3IMYHBIM KJacCaM HEOPraHHYECKUX CO-
CIWHCHUN, TCHETHYECKAasl CBSI3b HCOPraHUYCCKUX BEIICCTB .

Kiaccndpukamuss XUMHYECKUX PEakuii Mo pa3IWuYHBIM IIpHU3Ha-
KaM (I10 9MCITy ¥ COCTaBYy YYacTBYIOIINX B PEAKIIUN BEUIECTB, ITO TE-
I0BOMY 3(QPEeKTy, MO M3MCHCHHUIO CTCHCHEH OKHCIICHUS XUMHYEC-
CKUX DJIEMCHTOB, MO OOpPaTHMOCTH, MO YYACTHIO KaTaiu3aTopa) .
DK30- U SPHIAOTEPMUYCSCKHE PEaKIINH, TEPMOXHUMHUUYCCKHE YpaBHE-
HUS .

IMToHsATHE O CKOPOCTH XUMHUYCSCKOU peakiuu. [loHsiTe 06 0OpaTu-
MBIX U HEOOpaTHUMBIX XUMHYECKHX peaknusax . [loHsTHe 0 roMoTeH-
HBIX U TETEPOTCHHBIX peakuusax . [lonamue o XumuuecKom pagHO-
secuu. Daxmopwl, erusaOWUEe HA CKOPOCMb XUMUYECKOU peaKyuu u
NOJI0dHCEeHUE XUMULECKO20 PABHOBECUSL.

OXHUCITUTEITbHO-BOCCTAHOBUTEIIPHEIC PEAaKIIUH, JJICKTPOHHBIA Oa-
JJAaHC OKHMCJIUTEJIbHO-BOCCTAHOBUTENILHON peakiun . CocraBieHue
ypaBHeHI/Iﬁ OKHCIIUTCIIBHO-BOCCTAHOBUTCIIBHBIX peaKI_[I/Iﬁ C HCIIOJIb-
30BaHHEM METO/Ia JISKTPOHHOTO OajaHca .

Teopusi dIEKTPOJIUTHYESCKONW MTUCCOLMAIIUN . DJIEKTPOJIUTHI U He-
DJICKTPOJIUTHI . KaTI/IOHLI, aHUOHBI . MexaHu3m JUucconuanuuu BC-
IIECTB C Pa3IMYHBIMA BHUIAMH XUMHYECKOHW cBs3u . CTEreHb AUCCO-
muanuy . CHIIBHEBIC B C1a0bIe SIIEKTPOIUTHI .

Peaknium moHHOTO OOMEHa . YCIIOBHUS MPOTEKAHUSI peaKIuil MOH-
HOrO OOMeEHa, ITOJIHBIE M COKpamIEHHBIC HOHHBIC ypPaBHEHUS peak-
uui . CBoMcTBa KMCJIOT, OCHOBAaHUN U cOJiell B CBETE NpeacTaBJIeHUH
00 PyIeKTpOoNUTHYECKONW nucconmanuu . KauecTBeHHBIE peakIMy Ha
HUOHBI . [lonamue o cuopoauze coetl .

XuUMUYECKAH SKCHSPUMEHT: O3HAKOMJICHHE C MOJIEISIMHU KpPH-
CTAIUTMYECKUX PEIIETOK HEOPTraHHMYECKHUX BEIIECTB — METAJUIOB U
HeMeTaioB (rpadura u anmasa), CIIOKHBIX BEUIEeCTB (XJIopHuia Ha-
TPHs); UCCIICIOBAHNE 3aBHCUMOCTH CKOPOCTH XUMHYECKOUN peaKIuu
OT BO3JICUCTBUS PA3JIMYHBIX (PAKTOPOB; HCCIECAOBAHUE BIICKTPOIIPO-
BOJTHOCTH PacTBOPOB BEUIECTB, IMPOIEcca TUCCOIIMAIINN KHUCIIOT, IIe-
JIOUeH U coJieit (BO3MOXKHO MCHOJb30BaHUE BUICOMATEPHUAIIOB); TIPO-
BEJICHUE OIIBITOB, WLTIOCTPUPYIOMIUX IPU3HAKU MPOTCKAHUSI peak-
nuii moHHOTO oOOMeHa (oOpa3oBaHHWE oOcajKa, BBIJICJICHUE Tasa,
obOpa3oBaHME BOJIBI); ONBITOB, HIUTIOCTPUPYIOIINX IPUMEPHI OKHUCIIH-
TEIILHO-BOCCTAHOBHUTEIBHBIX peakluil (TOpeHUEe, pEeakiuu pas3iio-
J)KCHHUS, COCAUHEHUs); PACIO3HABAHME HECOPTraHHYECKUX BEIISCTB C
IIOMOIIBO KAYECTBCHHBIX peaK]_[I/If/’I Ha HWOHBI; PCIICHHUE OJKCIICPpH-
MEHTAJIbHBIX 3a]ad .
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HemeTannbl 1 UX coeanHeHMA

OO0mras xapakTepucThka rajoreHoB . OCOOEHHOCTH CTPOCHHUS aTo-
MOB, XapaKTepHble CTelneHUW OKHucieHHs . CTpoeHue M (QU3HNYECKHe
CBOIICTBa NMPOCTHIX BEUIECTB — TaJIOT€HOB . XWMHYECKHE CBOWCTBA
Ha TIpuUMepe XJyopa (B3aMMOJEICTBHE C MeETaJulaMH, HEMETaUIaMu,
menoyamu) . XsopoBonopon . CoisiHash KHCJIOTa, XUMHYECKHE CBOM-
CTBa, MOJy4YeHHUEe, NpuUMeHeHue . JlelicTBHe XJjlopa W XJIOpPOBOIOPOAA
Ha OpTraHW3M 4YeJIoBeKa . BakHeWmme XJIOpHUIbBl M HMX HaXOXXICHUE
B IIPUPOJIE .

OOmras xapakTepucTHka d3jeMeHTOB VIA-rpynmer . OcoOeHHOCTH
CTPOEHHSI aTOMOB, XapaKTEepHbBIEC CTEIICHH! OKUCIICHHS .

CrtpoeHne W (HU3NYSCKHE CBOWCTBAa MIPOCTHIX BEIISCTB — KHUCIIO-
pona u cepbl . AIIOTpONHbIe MOAU(UKAIIMN KHUCIIOpOAa U CEPhl . XH-
MHYecCKHe cBoiicTBa cepbl . CepoBOIOpOA, CTpOoeHHE, (U3HNYECKUE U
XAMHU4YecKrne cBoicTBa . OKCHUIBI cepbl KaK MPEACTABHUTEIN KHCIOT-
HBIX OKcuAOB . CepHas KHCJIOTa, (PU3HMYECKHEe U XUMHYECKHE CBOW-
ctBa (OOmIMEe KakK TIPEICTABUTENsA Kjacca KHCIOT W creunudude-
ckne) . XUMHYECKHEe pPEakIiH, JIeKalie B OCHOBE ITPOMBIIIICHHOTO
cnocoba ToyueHUus cepHou KUcioThl . [Ipumenenme . Comu cepHOM
KHUCJIOTBHI, KayeCTBeHHas peakuusi Ha cyiabdar-uoH . Haxoxnenue
cepbl U €€ CoeqUHEHUN B NMpUpone . XUMHUUECKOE 3arpsi3HEHUE OKPY-
JKaloled cpenbl COCNMHEHHUSIMH Cepbl (KHUCIIOTHBIE IOXKAH, 3arpsis-
HEHHE BO3/yXa U BOJIOEMOB), CLIOCOOBI €T0 MIPEIOTBPAIICHUS .

OO6miast xapakTepHCTHKa 3JIeMeHTOB VA-rpynmnel . OcoOeHHOCTH
CTPOEHHSI aTOMOB, XapaKTEepHbIC CTEIICHU OKUCIICHHS .

A30T, pacnpocTpaHeHHEe B MpHUpoJe, (PU3MYECKHEe W XHMHUUYECKHe
cBoiictBa . Kpyrosopor a3ora B npupojne . AMMHAK, €ro (HU3NIecKHe
M XMMHUYECKHE CBOWMCTBa, mojiyuyeHwe u npumeHenue . Coiau amMmo-
HMs, UX (pu3ndeckme M XMMHUUYECKHE CBOIicTBa, mpuMeHeHune . Kade-
CTBEHHAsl peakIus Ha MOHBI aMMOHMS . A30THasl KUCJIOTa, €€ IMOoiry-
yeHue, QU3MYESCKHUE U XUMHYCCKHE CBOWCTBa (0OI[MEe Kak MpejacTa-
BUTEJSI KJlacca KUCIOT ®W  chneuuduueckue) . Mcemonb3oBaHue
HHUTPATOB M COJIEH aMMOHHS B KauyeCTBE MHUHEPAIbHBIX YJI0OpEHUH
XUMHUYECKOE 3arps3HEHHUE OKPYXKAILIEH cpeabl  COEAUHEHUSIMU
azoTa (KHCIJIOTHBIC JOXIH, 3arps3HEHUE BO3/yXa, MOYBbI H BOJOE-
MOB) .

Docdop, ammorpomrHble Moaudwkamuu Qocdopa, duNUECKUEe H
xumuyeckre cpoiictBa . Oxcupn dochopa(V) u docdopHas kuciora,
(puznyeckne M XMMHYECKHE CBOMCTBA, MoJiydeHHe . lcmosib3oBaHueE
(ocdaToB B KauecTBE MUHEPAIIBHBIX YIOOPESHUH .

OO6mast xapakTepucTuka 3JeMeHTOB IVA-rpynmel . OcoOeHHOCTH
CTPOCHHSI aTOMOB, XapaKTEepHbIC CTEIICHNU OKUCIICHHS .
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Yrinepoa, aluIOTPOINHBIE MOAW(UKALNH, PACHPOCTPAaHEHHE B IIPH-
poxne, pusnyeckue U XUMUUYECKHE cBolicTBa . Ancopoums . Kpyroso-
pot yriepona B mpupoae . Okcuasl yriaepoaa, uX (pU3NYECKUE U XH-
MHYECKHE CBOWMCTBA, ACHCTBHE Ha JKUBBIC OPraHU3MBI, IOJy4YeHUE
U OpUMEHEHHE . DKOJOTMYECKHE IPOOJIEMbl, CBS3aHHBIE C OKCHIOM
yraepona(lV); rumoresza riIo0anBHOTO MOTEIUICHHS KIMMAaTa; Iiap-
HUKOBBIA 3(pdexT . YrompHas Kuciora U e€ conu, ux (pusndeckue u
XMMHYECKHUE CBONCTBA, IMOJydeHHE WU NpuMeHeHue . KauecTBeHHas
peakiusi Ha KapOoHaT-MOHBI . VMcmonb3oBaHHE KapOOHATOB B OBITY,
MEAUIIUHE, TPOMBIIIIEHHOCTH U CEIBCKOM XO3SIHCTBE .

[lepBoHavanbHble MOHATHUS OO0 OPraHWYECKHUX BEIIECTBAaX Kak
O COEIMHEHMSIX yriepoaa (MeTaH, dTaH, STHUJICH, alleTUJICH, dTaHOJI,
TIIMLEPUH, YKCyCHas KUCJOoTa) . Mx cocmaé u xumuueckoe cmpoe-
Hue. TloHATHE O OMOJOrMYECKM Ba)KHBIX BEIECTBAaX: XHpax, Oel-
Kax, yrieBojlax — WU UX POJIM B >KU3HU ueloBeka . Mamepuanvhoe
eOUHCMBO OP2AHUHECKUX U HEOPSAHULECKUX COCOUHEHUL.

Kpemanii, ero ¢pusndeckue U XUMHYSCKHUE CBOMCTBA, MOJTydCHHE
n npuMeHeHne . CoeqnMHEeHHUsT KpeMHHUsI B npupone . O0mue npen-
craBiieHUs 00 okcuae kpemHUA(IV) 1 kpemHueBoi kucnore . Crru-
KaTbl, UX HCIIOJIB30BaHHC B 6I)ITy, MCOUIUHE, TMTPOMBIINIJICHHOCTHU
Baoicnetiuviue cmpoumenvHrble mamepuansl: Kepamukd, Cmexio, ye-
Mmenm, 6emoHn, xcenezobemon. [Ipobremvt 6e30nacHoc0 UCNONBL30BA -
HUA CMPOUMENbHBIX MAMEPUATIO8 6 NOECEOHEEHOU HCUSHU.

XHUMHYECKHUI DKCIIEPUMEHT: H3y4YeHHe OOpa3loB HeOopraHuye-
CKMX BEIIECTB, CBOWCTB COJISIHOH KHCIOTHI; NPOBEICHUE Kade-
CTBEHHBIX PEaKIUH Ha XJOPHUIA-HOHBI U HAOIIOJACHUE MPU3HAKOB UX
MIPOTEKaHMUsl; ONBITHI, OTpakaromue (QU3NIECKUEe W XHUMHYECKHUE
CBOMCTBA TaJIOTEHOB M MX COCAWHEHUH (BO3MOXXHO HCIIOJIL30BaHHUE
BUJICOMATEPHAJIOB); O3HAKOMIJIEHHE C OOpas3laMH XJIOpHUIOB (TaJio-
TE€HUJ0B); O3HAKOMJIEHHE C oOpa3lnaMu cepbl U €€ COCIUHECHUSIMHU
(BO3MO’KHO HCHOJIb30BaHHE BHUJICOMATEpHAIOB); HAOIIOJEHUE TIPO-
mecca OOyTrJIMBaHHUS caxapa IoJ JICMCTBHEM KOHIICHTPUPOBAHHOU
CEepHOW KHCIIOTHI, W3yUYCHHE XUMHUYECCKUX CBOWCTB pa30aBICHHOU
CEpHOI KHCIIOTHI, NMPOBEJICHHE KAaYECTBEHHOW pEaKIUHU Ha CYJIb-
(at-non n HaOmrOnEeHME NMpU3HaAKa €€ MPOTEKaHHs; O3HAKOMIICHHE
¢ ¢usmyeckumMu cBoWcTBamMH a3zoTa, ¢ochopa M UX COCAMHEHHH
(BO3MO>XXHO HCHOJIB30BaHUE BHAECOMATEPHAIIOB), OOpas3lamMu a3oT-
HBIX U (pochopHBIX ynoOpeHHnii; moryueHue, cobupaHue, pacno3Ha-
BaHUC U U3YUYCHHUC CBOWCTB aMMHaKa, IIPOBECACHUEC KAaYCCTBCHHBIX
peakumii Ha MOH aMMOHHS M (ocdaT-MOH W H3yUEeHHE NPHU3HAKOB
UX TIPOTEKAHUs, B3aMMOJICHCTBHE KOHICHTPUPOBAHHOU a30THOU
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KHCJIOTBI C MEJbI0 (BO3MOXXHO HMCHOJIB30BAaHHE BHUIEOMATEPHUAIIOB);
U3y4YeHHE MOJeJel KPUCTAIUIMIECKUX PellEToK anmasa, rpadura,
(bynnepena; o3HakOMIIEHHE C MPOILIECCOM aJACOPOIUN PACTBOPEH-
HBIX BEIISCTB aKTHUBHUPOBAHHBIM YTJIEM M YCTPOMCTBOM IIPOTHUBOra-
3a; MoJIy4YeHue, cooupaHue, pacno3HaBaHUue U U3yUYCHHUE CBOWCTB
YIJIEKHCIIOr0O Ta3a; NMpoBeJeHHE KaueCTBEHHBIX peakUHui Ha KapOo-
HaT- U CUWJIMKAT-UOHBI U N3yYE€HHE ITPU3HAKOB UX NPOTEKAHUS; O3-
HaKOMJICHHE C MPOAYKIHEH CHIIMKATHOW HPOMBIILICHHOCTH, pelle-
HHE DKCIEPUMEHTAIBHBIX 3a/la4d N0 TeMe «BakHelne HeMeTasbl
M UX COCJIMHECHUS .

MeTannbl 1 UX coeguHeEHUS

OO01mas XxapakTepUCTUKa XUMHYECKUX 3JIE€MEHTOB — METaJlJIOB
Ha OCHOBAHMHU MX MHOJIoKeHUus B Ilepmonndeckoil cucteMe XxuMude-
ckux 31eMeHToB J[ . 1 . MenaeneeBa u ctpoeHust atomoB . CTpoeHue
METaLIOB . Merannudeckas CBSI3b UM METaJUIM4YeCKash KPUCTaJIU-
yeckasg peméTka . DJISKTPOXUMHUYECKUH psii HANpsOKEHUM Mertal-
0B . dHU3NUECKHEe U XUMHUYSCKHUE CBOICTBa MeTaiIoB . O0Iue cro-
coOBlI mony4yeHus: MmetauioB . [IoHsATHE O KOPPO3UHM METaJJIOB, OC-
HOBHBIE CIIOCOOBI 3aIIMTHI UX OT Koppo3uu . CruiaBsl (CTainb, 4YyryH,
IIOpATIOMHUHHUN, OpOH3a) M UX MPUMEHEHHE B OBITY W MPOMBIIIIJICH-
HOCTH .

IIlenounbsle MeTannbl: nojokeHue B Ilepuoauueckoil cucreMe Xu-
muyeckux 3yeMeHToB [l . 1 . MenneneeBa; cTpoeHHe MX aTOMOB; Ha-
XOXJAeHne B mnpupoae . Pu3nUecKkHe M XHUMHYECKHEe CBOHcTBa (Ha
npuMepe HaTpus u Kanus) . OKCHOBl W THAPOKCHUIBI HATPUS W Ka-
nus . [lpuMeHeHne MeI0YHBIX METAJIJIOB U UX COSIUHEHHH .

[IlenoyHo3eMesnbHbIE MeETaUIbl MarHuid M KaJjbLMH: IIOJO0XKEHUE
B Ilepuonuueckoii cucreme xumuueckux sjnemeHToB [ . U . Meunne-
JieeBa; CTPOEHUE UX aTOMOB; HaxoXJeHue B npupone . Pusnueckue
U XMMHYECKUE CBOMCTBA MarHus U Kajbuus . Baxneimue coenuHe-
HHUS Kbl (OKCHH, TUAPOKCHA, coin) . JKECTKOCTH BOJABI M CIIOCO-
OBl €€ ycTpaHeHUs .

AmomMuHUNA: monoxeHue B llepmoagmdeckoil cucTeMe XHUMHYE-
ckux aneMeHToB J[ . M . MeHnaeneeBa; CTpO€HHE aToMa; HaXOXKIACHHE
B npupoae . Pusnyeckue M XUMHUYECKHUE CBOICTBA aTlOMHHHS . AM-
(poTepHBIE CBONMCTBA OKCHAA U THAPOKCHIA ATTFOMUHUA .

Keneszo: monoxenue B Ilepuomuyeckoil cucTeMe XUMHYECKHUX
anemenTtoB [l . W1 . MeHneneeBa; CTpOEHHME aToMa; HaxXxO0XJICHUE B
npupoge . Pusnyeckue M XUMHUUYECKUE CBOMcTBa kene3a . Okcupsl,
ruapokcuasl u comm xenesa(ll) u xemesa(lll), mx cocras, cBoHcTBa
U MIOJIyUCHHE .
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XUMHYECKHNA DKCIEPUMEHT: O3HAKOMJIEHHWE C OOpa3llaMHu MeTa-
JIOB U CIUIaBOB, UX (PU3HMYECKHMMHU CBOMCTBaAMU; U3yUE€HHE pe3yJIbTa-
TOB KOPPO3UHU METAJLUIOB (BO3MOXXHO HMCIIOJIb30BaHUE BHUAEOMaTEpPU-
ajoB), 0COOEHHOCTEH B3aMMOJAEHCTBHSI OKCHIa KAJIBIIUSI U HATPUS
C BOIOH (BO3MOYKHO HMCHOJIB30BaHHE BHUIEOMATEPHUAIOB); HCCIEIO-
BAaHUE CBOMCTB XECTKOM BOJBI; IIPOLIECCA TOPEHUS Kejle3a B KUCIIO-
poae (BO3MOYKHO HMCHOJB30BaHUE BHICOMATESPHATIOB); MPU3HAKOB
OpOTEeKaHUS Ka4YeCTBCHHBIX pEaKIINii Ha MOHBI (MarHus, KaabIlHs,
amroMuHUs, TUHKA, kee3a(1l) u xxemesza(lll), memau(Il)); nadbnrone-
HHUE W OINMCaHHE IPOIIECCOB OKpallWBaHUs IJITAMEHH MOHaMH Ha-
TpHs, KaJdusl U KaJblus (BO3MOXXHO HCIIOJIb30BAaHUE BUAEOMAaTEepHU-
aJIoB); HiccieoBaHUEe aM(OTEPHBIX CBOMCTB THAPOKCHIA AJIFOMHUHUS
U rupoKcuga HUHKa; pCIICHMUEC OKCIICPUMECHTAJIBHBIX 3aJa4 110 TC-
Me «BakHele MeTaibl U UX COETUHECHUSD .

XUMMSA 1 OKpyKatoLwas cpeaa

HoBrie maTepuanbl 1 TEXHOJIOTHUH . BemrecTBa 1 MaTepuaibl B I10-
BCCIHCBHOM XM3HU YeloBeka . XUMHs U 3I0poBbe . bezomacHoe mc-
MOJIF30BaHHUE BEUISCTB U XMMHUYECKHUX peakuuii B ObITy . [lepBas mo-
MOIIb ITPU XMMHUYECKUX 0XKOrax WU oTpaBieHUsiX . OCHOBBI SKOJIOTH-
YECKOM TpaMOTHOCTH . XHUMHYECKOE 3arpsA3HEHHE OKpYy’Karolleu
cpenpl (TipesienbHas nonycTumMasi KoHieHnTpamus seniects — [1JIK) .
Ponbp XMMUH B PEIICHUH YKOJIOTHYECKUX ITPOOIIeM .

[TpupoaHbIE HCTOYHHUKHU YTIIEBOAOPOAOB (Yyrojib, IPUPOIHBIN ra3,
HedTh), MPOAYKTH UX MEpepadOTKH, UX POIIb B OBITY M IPOMBIIII-
JICHHOCTH .

XUMUYEeCKU OKCIEPUMEHT: U3y4YeHHEe oOoOpas3lloB MaTepHalioB
(cTexito, CIUTaBEI METAJIOB, ITOJUMEPHBIC MAaTEPHAIIBI) .

Me)‘l-(I'IDEAMeTHbIe CBA3N

PeaJ'II/I?:aLII/ISI MEKIIPEAMETHBIX cBsI3en opu HU3YYCHUHW XUMHU B
9 KJ1acce OCYIIECTBIISIETCS Yepe3 MCMOJb30BaHUE KaK OOIIMX ecTe-
CTBECHHO-HaY4YHbIX HOHS[TPIﬁ, TakK U HOHﬂTHﬁ, ABJIAOIIUXCA CHUCTEM-
HBIMH JJIs1 OTJICJIbHBIX IPEIMETOB €CTECTBEHHO-HAYUYHOT'O LIUKJIA .
OO0ure ecTecTBeHHO-HAYyYHBIC MOHSITHS: HAYYHBIA (DaKT, TUIIOTE-
3a, 3aKOH, TEOpUs, aHAJU3, CHHTE3, KJIacCU(UKAIIUS, ISPUOTUI-
HOCTB, HAaOIIIOJICHUE, DKCIICPUMEHT, MOJACIUPOBAaHHUE, U3MEPCHHUE,
MOJICITb, SIBJICHUE, MTAPHUKOBHIA 2 (EKT, TEXHOJOTHUs, MaTCPHUAIIBI .
duszuka: MaTepusi, aTOM, 3JEKTPOH, IIPOTOH, HEUTPOH, UOH, HY-
KJIINJA, HU30TOIIbI, pagAWuOaKTUBHOCTb, MOJICKYJA, SHGKTqueCKHﬁ 3a-
pSix, TPOBOMHHUKH, MOIYIIPOBOIHHUKH, TUAIICKTPHUKU, (POTODIESMEHT,
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BEIIECTBO, TEI0, 00BEM, arperaTHOe COCTOSIHHE BEIISCTBa, ras, pac-
TBOP, PAaCTBOPHUMOCTH, KpHUCTaJJIM4ecKasi pemérka, CIUIaBbl, (HU3H-
YEeCKUE BEJIMYUHBI, SIUHUIBI U3MEPCHHUs, KOCMHUYECKOE MPOCTPaH-
CTBO, IJIaHETHI, 3BE€311b1, COJIHIIE .

Buomorusi: gorocuHTe3, nbIxaHue, Ouocdepa, IKOCUCTEMA, MH-
HepajbHbIe yAOOPCHHUS, MHUKPOAJIEMEHTHI, MaKpO3JIEMEHTHI, MMHTa-
TEJIbHBIC BEIIECTBA .

I'eorpadus: armocdepa, rugpocdepa, MUHEpaIIbl, TOPHBIE TOPO-
IIBI, TIOJIE3HBIE HCKONaeMble, TOIUTUBO, BOJIHBIE PECYPCHI .
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TINAHWPYEMBIE PE3YNbTATbLL OCBOEHWS
YYEBHOIO TIPEOMETA «XUMWS» HA YPOBHE
OCHOBHOIO OBLLETO OEPA30BAHMA

HSy‘-ICHI/Ie XUMHHA B OCHOBHOH IIKOJIC HamrpaBJICHO Ha JOCTHXKE-
HHUC OGy‘IaIOIlII/IMI/ICH JIMIHOCTHBIX, MCTAIPCAMCTHBIX U HIPEAMCT-
HBIX PE3YyJIbTATOB OCBOCHUS yqe6H0ro npeamMmera .

INuuHoCTHLIE pesynbTaTh

JIMYHOCTHBIE PEe3yJbTaTBl OCBOSHUSI MPOrPaMMBI OCHOBHOT'O 00-
mero oo6pa3oBaHUs JOCTUTAIOTCS B XOA€ OOydYeHHUs XMUMHHU B €IUH-
CTBe y4eOHOH M BOCIUTATEIBLHOU AesitenbHOcTH OpraHvu3anuu B CO-
OTBETCTBUH C TPAJAUIHOHHBIMHU POCCUUCKUMH COLUOKYIbTYPHBIMHU
U TYXOBHO-HPAaBCTBEHHBIMU ILIEHHOCTSIMHU, NMPUHSITBIMU B OOIIlEeCTBE
NpaBWIaMU U HOPMaMH IOBEACHHUA U CHOCOOCTBYIOT IpoleccaM ca-
MOIIO3HAHUSI, CAMOPA3BUTHS U COMUAITN3AINN O0yYIarOIIUXCS .

JInuyHOCTHBIE pe3yJbTaThl OTPa)kKaloT C(POPMHUPOBAHHOCTH, B TOM
4ucie B YaCTH:

MaTpuoTMYeCKoro BOCNMTaHMA

1) HEHHOCTHOrO OTHOIICHHUS K OTEYSCTBEHHOMY KYJIBTYPHOMY,
UCTOPUYECKOMY M HAay4YHOMY HACJICIUIO, IOHUMAaHUs 3HA4YCHUS XU-
MHWYECKON HayKH B >)XH3HH COBPEMEHHOro OOIecTBa, CIIOCOOHOCTH
BJIAZETh JOCTOBEPHOU MHGpOPMAIUCH O MEePEAOBBIX JOCTHIKCHUSIX U
OTKPBITUSIX MUPOBON U OTEYECTBEHHONW XHMMHM, 3aUHTEPECOBAHHO-
CTH B HAYYHBIX 3HAHUAX 00 yCTpPONWCTBE MHpa M 00IIeCTBa;

l'pax4aHCKOro BOCMMUTaHMA

2) mpeacTaBiIeHUsT O CONHATBHBIX HOPMax W MPaBUIaX MEXIIHY-
HOCTHBIX OTHOIIEHUH B KOJIJIEKTHBE, KOMMYHHUKATHUBHOW KOMIIE-
TEHTHOCTH B OOIIIECTBEHHO MOJIE3HOM, yUIeOHO-UCCIIEIOBATEIBCKOMT,
TBOp‘—ICCKOﬁ Hu Jj[pyFI/IX BHUJIaX ACATCIBbHOCTHU, I'OTOBHOCTH K pa3Ho-
00pa3HOW COBMECTHOM NESITEIBHOCTH MPHU BBHIITOTHCHUU YYSOHBIX,
NO3HABATEJIbHBIX 3aJ]1a4, BBIINOJHEHUM XHUMHYECKHX DKCIECPUMEH-
TOB, CO3JaHUU y‘-IG6HBIX HpOGKTOB, CTpeMHeHI/Iﬂ K B3aMUMOIIOHUMA-
HUIO ¥ B3aUMOIMOMOIIIN B TIPOIeCCe dTOU YUeOHOU NesTeIbHOCTH; TO-
TOBHOCTHU OLIEHMBATh CBOE IIOBEJICHHUE W IIOCTYIIKM CBOMX TOBapH-
med C NOO3UIUU HPABCTBEHHBIX M MPaBOBBIX HOPM C YYETOM
OCO3HaHMUS MOCJEICTBUI MOCTYIIKOB;

LleHHOCTH Hay4YHOro no3HaHuA

3) MHPOBO33PEHUYECKUX TPEACTABICHUN O BEIICCTBE U XUMHUUE-
CKOM peaKI MU, COOTBETCTBYIOLIUX COBPEMEHHOMY YPOBHIO pa3BU-
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THUSI HAYKH U COCTABJISIOIINX OCHOBY ISl HOHMMaHUs CYIIIHOCTH Ha-
YYHOHU KapTHHBI MHpPA; NMPEACTABICHUII 00 OCHOBHBIX 3aKOHOMEPHO-
CTSIX pPa3BUTHS IIPUPOJBI, B3aUMOCBS3SX YEJIIOBEKAa C IPHUPOIHOU
cpenoi, o pojiM XMMHUH B MO3HAHUU ATUX 3aKOHOMEPHOCTEH;

4) nmo3HaBaTEIbHBIX MOTHBOB, HAIPAaBICHHBIX HA IMOJYYCHHE HO-
BBIX 3HaHUU MO XMUMHH, HEOOXOIUMBIX IJIsi 0OBsCHEHUs HabOIroIae-
MBIX IIPOIIECCOB U SIBJICHHUM;

5) mo3HaBaTenbHOM, HHGOPMAITMOHHOW W YUTATEILCKONW KYJIbTY-
pBI, B TOM 4YHCJIE HaBBIKOB CaMOCTOSATEIBHOI PabOThl ¢ yueOHBIMH
TEKCTaMH, CIIPaBOYHOI JIUTEpaTypoi, NOCTYHNHBIMH TEXHHUYECKUMU
cpencTBaMu HH(POPMAITHOHHBIX TEXHOJIOTHH;

6) nHTepeca K OOYYECHHIO W TMO3HAHHUIO, JTFOO003HATEIBHOCTH, TO-
TOBHOCTH M CHHOCOOHOCTH K caMOOOpa30BaHUIO, IPOSKTHOM U HCCcIe-
JIOBaTEJILCKOM NIeATEIIFHOCTH, K OCO3HAHHOMY BBIOOpPY HaIlpaBJICH-
HOCTH M yPOBHsI OOyU€HHS B JaJIbHEHIIIEM;

®opMMPOBaHMS Ky/bTypbl 340POBbS

7) oco3HaHMsSI LIEHHOCTH >XHU3HH, OTBETCTBEHHOT'O OTHOIICHUS K
CBOEMY 3J0POBbIO, YCTAHOBKHU Ha 3J0POBBII 00pa3 >XKHU3HH, OCO3Ha-
HHUS IIOCJIEACTBHIl M HENPHUATHS BPEIHBIX INPHUBBIYEK (ymorpeOire-
HHUS aJKOT0JIsl, HAPKOTHKOB, KypEeHHs), HEOOXOAMMOCTH COOI0e-
HUS TIpaBUJI 0€30MMaCHOCTH NPU OOpaIIeHUH C XUMHUYECKUMH Bellle-
CcTBaMM B OBITY U pea’lbHOM )KU3HHU;

TpynoBoro BOCMUTaHMA

8) nHTepeca K MPaKTHYECKOMY M3YyUYEeHHIO IpodecCcuii U Tpyaa pas-
JIMIHOTO POJIa, YBaXXCHUE K TPYIY U pe3yIabTaTaM TPYIOBOU JIESITEIb-
HOCTH, B TOM YHCJI€ Ha OCHOBE IIPUMEHEHUS IPEAMETHBIX 3HaHUU 1O
XUMHUH, OCO3HAHHOTO BEIOOpa HHANBUAYAITEHOW TPaeKTOPHUH IIPOIIOII-
JKeHHsI 00pa30BaHUS C YUYETOM JIUIHOCTHBIX HHTEPECOB M CIOCOOHO-
CTHU K XMMHH, OONIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEN; YCIETITHOMN
nmpodeccHoOHaIbHON NeATeIbHOCTH U Pa3BUTHS HEOOXOIMMBIX yMe-
HHUI; TOTOBHOCTH aJaliTUPOBATHCS B NPO(ECcCHOHAIBHON CpeIE;

IJKONOrMYeCKoro BOCNMUTaHMA

9) 3KOJIOTHYECKH I1e]1eCO00Pa3HOr0 OTHOIIIEHHUS K TIPHUPOJIE KaK
UCTOYHUKY >KHU3HHU Ha 3eMJIe, OCHOBE €€ CyIIeCTBOBAHUS, TOHUMa-
HHSI IIEHHOCTH 3J0pOBOT0 U 6€30macHOro o0pa3a >KM3HHU, OTBETCTBEH-
HOT'O OTHOIIEHHUSI K COOCTBEHHOMY (PU3HMYECKOMY M IICUXHYECKOMY
3JI0POBBIO, OCO3HAHUS IIEHHOCTH COOJIIOACHUS MPaBHiI 0€30MacHOTO
MMOBEeAeHUs Mpu paboTe C BemeCTBaMH, a TaKXX€ B CUTyaIlHIX, yrpo-
JKaIOIIMUX 3JOPOBBIO U KU3HU JIOECH;
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10) cmoco6GHOCTH MPUMEHSTh 3HAHUS, [TOJIy4YaeMble TIPU U3y4de-
HUU XUMUU, JUIsSl pEIISHUs 3a/1a4, CBSI3aHHBIX C OKpY>Karollen npu-
POAHOI Ccpenoi, NOBBILICHUSI YPOBHS DKOJOTMYECKOU KYJIbTYPHI,
OCO3HaHUS TII00aJbHOrO XapakTepa SKOJOTHUECKUX MPOOIeM M ITy-
Tel UX pelIeHUsI HOCPEACTBOM METOJ0B XUMUM;

11) 5KOIOTUYECKOTO MBINLICHUS, YMEHHS PYKOBOJACTBOBATHCS UM
B II03HABAaTEJIbHONM, KOMMYHUKATUBHON U COLIMAJIbLHOMN MPAKTHUKE .

MeTanpeameTHere pesynbTathl

B cocraBe MeTanpeqMETHBIX PE3yJbTaTOB BBIAEISAIOT 3HAYUMBbIE
st GOpMHUPOBAHUST MHUPOBO33PCHUS OOIICHAYYHBbIC MHOHATHUSA (3a-
KOH, TeOpus, MPUHIINI, TUIIOTEe3a, (PaKT, CHCTEeMa, IIPOIIECC, IKCIIe-
PUMEHT u Ap .), KOTOPBIC HCHOJB3YIOTCS B €CTECTBCHHO-HAYYHBIX
y4eOHBIX MpeAMETaX U MO3BOJISTIOT HA OCHOBE 3HAHUU M3 dTHUX MPEI-
METOB (OPMHUPOBATH MPEACTABICHUE O IICJIOCTHON HAyYHOU KapTH-
HE MHpa, U YHUBEpPCAILHBIC y4cOHBIC NeHCTBUs (TIO3HABAaTEIbHBIC,
KOMMYHHUKATUBHBIC, PETYIISITUBHBIC), KOTOpPEIE oOecnieunBaroT Gop-
MHPOBAHUE TOTOBHOCTH K CaMOCTOSTEJIbHOMY IUJIAHUPOBAHUIO U
OCYMICCTBICHUIO YYSOHOH ASATESITHFHOCTH .

MeranpenMeTHble pe3yJibTaTbl OCBOCHHsI 00pa3oBaTeIbHOM Ipo-
rpaMMBbl 110 XUMHUHM OTpaXaroT OBJAJICHUE YHUBEpPCAJIbHBIMU MO3Ha-
BaTEJIbHBIMU AECHCTBUSIMU, B TOM YHCIIE:

basoBbiMM lorMyeckMmm AeﬁCTBMﬂMM

1) yMeHHMEM HCIIONB30BATH MPHUEMBI JIOTHYSCKOTO  MBIIIICHUS
P OCBOCHWM 3HAHWM: PACKPBIBATh CMBICI XHMHUYECKUX IOHSITHH
(BBILOENSATE WX XapaKTepHbIE IPU3HAKH, yCTAaHABJIWBATHh B3aWMO-
CBsI3b C NIPYTMMH MHOHATHUSAMH), UCIIOJIIB30BATh MOHATHS JUIL OOBSIC-
HEHHUs OTHCIbHBIX (aKTOB M SBJICHHWH; BHIOMpPAaTh OCHOBAaHUS U
KPUTEpUN IJIs1 KIACCH(UKAIUM XHUMHUYECKHX BEIIECTB M XUMHUE-
CKHX peakIHi; yCTaHaBIMBAaTh HPUYNHHO-CJIEICTBEHHBIE CBSI3HU
MEXJy OOBEeKTaMH H3yYEHHS; CTPOUTH JIOTUYECKHUE pPaCCyXIACHUS
(MHOYKTUBHBIE, IeAyKTUBHEIE, 10 aHAJIOTHUM); JeJIaTh BBIBOJBI U 3a-
KITIOYCHHUS;

2) yMEHHEM NpPHUMEHSTh B IpOLIECCEe MO3HAHHsS MOHATHsA (mpen-
METHBIE M MeTallpeJIMETHbIE), CHMBOJIMYECKHE (3HAKOBBIE) MOJIEIIH,
HCTIOJIb3yEeMbI€ B XMMHH, IPEOOPa30BBIBATh HIMPOKO IMPHUMEHSIEMbIE
B XMMHH MOJIEJIbHBIE MIPEACTaBICHUS — XHMHUYECKUN 3HaK (CHMBOJI
3JIEMEHTa), XUMHYecKasi ¢popmyJlla U ypaBHEHHE XHMHUYECKOH peak-
UM — TpPH PEIIeHHH yd4eOHO-TI03HAaBaTEJIBHBIX 3a7ad; C y4EéTOM
3TUX MOJEJIBbHBIX MPEACTABICHUN BBIABISITh U XapaKTEPH30BaTh Cy-
[IECTBEHHBIC TPU3HAKU H3y4YaeMBbIX OOBEKTOB — XHMMHYECKHX Be-
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IIECTB U XUMHWYECKHX PEaKIHii; BBIABISITH OOIIHE 3aKOHOMEPHO-
CTH, IPUUYUHHO-CJIEJICTBEHHBIE CBSI3U U NPOTUBOPEUHUS B U3ydaeMbIX
Ipoleccax M SIBJICHUSIX; NpejjlaraTb KPUTEPHUU JJIsI BBISIBICHUS
3THUX 3aKOHOMEPHOCTEH M IPOTUBOPEYHI; CaMOCTOSITEJIbHO BBHIOH-
path crocob penleHust yueOHOH 3a1aun (CpaBHUBATh HECKOJIBKO Ba-
pHAaHTOB peIIeHUs, BEIONpAaTh HanOoJiee MOAXOIAIIHN ¢ yI4ETOM ca-
MOCTOSITEJIFHO BBIACICHHBIX KPUTESPHUEB);

Ba30BbIMM MCCIEA0BATENBCKUMM AEUCTBUAMM

3) yMeHHeM HCIOJIb30BaTh MMOCTABJICHHBIC BOIIPOCH B KadeCTBE
WHCTPYMCHTA IMO3HAHUs, a TaKXKE B Ka4eCTBE OCHOBBI It (HOpMHU-
pOBaHUS THUIIOTE3bl MO IMPOBEPKE MNPABUILHOCTH BBICKA3bIBACMbBIX
CYXXIEHUH;

4) npuoOpeTeHne ONBITA MO MIAHUPOBAHUIO, OPraHU3AIMH U MPO-
BCJCHUIO YUYCHUYCCKUX IKCIICPUMCHTOB: YMCHHE HAOIIOATh 32 XO-
JIOM TMpoliecca, CaMOCTOSTEIbHO MPOTHO3UPOBATH €r0 Ppe3yibTar,
popmynupoBaTh 000OIICHUS U BBIBOJIBI IO pe3ybTaTaM MPOBEAEH-
HOT'O OMBITAa, UCCJICIOBAHUS, COCTABIISITH OTYET O MPOJEIaHHON pa-
oore;

Pa6oToit ¢ MHdOopMaLpeH

5) ymMeHueM BbIOMpATh, AHAITU3UPOBATH U WHTEPIPETUPOBATH HH-
popmanuio pa3nuuHBIX BHAOB M (OPM MOpENCTaBJICHUS, IOJIydae-
MYIO U3 Pa3HBIX UCTOYHHUKOB (HAyYHO-NOITyJISIpHAS JIUTEepaTypa XH-
MHYECKOTO COJAEp>KaHMs, CIIpaBOYHBIE Mocoous, pecypcsl MHTEpHE-
Ta); KPUTHUYSCKH OIIEHHBATh HPOTHUBOPECUYHUBYIO U HEIOCTOBEPHYIO
nH(pOPMAIHIO;

6) yMeHHEM MPUMEHSITh PA3JIUYHBIC METOIbI U 3aPOCHI IIPH I10-
ucKe u orbope mHGOPMAITUH U COOTBETCTBYIOMINX JTAaHHBIX, HEOOXO-
JOUMBIX IS BEIOJIHCHHUs YYSOHBIX M MO3HABATEIBHBIX 3a7lay OIIpe-
AeJIEHHOTO TUMAa; MPUOOpPETEHNE OIbITa B 00JIACTH UCIIOJIB30BaHUS
HHQPOPMAITMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHI, OBJIaJCHUE
KyJIBTypPOH aKTUBHOTO MCHOJIB30BaHUS PA3INIHBIX ITONCKOBBIX CH-
CTE€M; CaMOCTOSITEJIbHO BBIOMpPATh ONTHUMAJIFHYIO (GOpMy IIpeJicTaB-
neHust HHGOPMAIIMM U WJUTIOCTPHUPOBATH pemIaeMbIe 3ajladd He-
CIIOKHBIMHU CXE€MaMHU, TuarpaMmMamMu, IpyruMu popmamu rpadpuxu
U UX KOMOUWHAIHSIMU,

7) yMeHHEeM UCTOJIb30BaTh U aHAIM3UPOBATH B MpOIlecce YUeOHOI
M UCCIIEIOBATEIBCKON IEATEIbHOCTH WH(POPMAIIUIO O BIIUSIHUU IIPO-
MBIIIIJICHHOCTH, CEJICKOTO XO3SHCTBAa M TPAaHCHOPTAa Ha COCTOSHHE
OKpYy>Karolle NpupoHON Cpeibl;
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YHMBEpPCa/IbHbIMM KOMMYHMKATUBHBIMU AEMCTBUAMM

8) ymeHueM 3azaBaTh BONPOCHI (B XOA€ AWajiora W/HIIM IHCKYC-
CHH) IO CYyIIECTBY OOCYXAaeMOil TeMBbI, (POPMYyIUPOBATH CBOH IPEI-
JIO’)KEHUSI OTHOCUTEIBbHO BBIMOJHEHUS NPEIIOKSHHO 3a/1a4u;

9) npuobpeTeHHEe OMbITa MPE3CHTALMN PE3YJIbTATOB BBIMOJIHCHUS
XUMHYECKOT0 JKCIIepruMeHTa (JTadopaTOpHOTrO OIBITa, JadopaTop-
HOU paOOTHI O UCCICAOBAaHHUIO CBOWCTB BEIIECTB, yIEOHOTO MPOCK-
Ta);

10) 3auHTEpEeCOBAaHHOCTH B COBMECTHOM CO CBEpCTHHKAMHM IMO3HA-
BaTEJIbHOM M MCCIEIOBATEILCKON NEATEIHPHOCTH IIPU PEIICHUH BO3-
HUKaIOIMX MpoOJIeM Ha OCHOBE yd&€Ta OOIIMX HMHTEPECOB M COrJia-
COoBaHUsS TO3UIHUHN (00CYXIACeHUsI, OOMEH MHCHUSIMHU, «MO3TOBBIC
IITYPMBD», KOOPAWUHALYMS COBMECTHBIX [IEUCTBUH, OIpPEIEICHUE
KPUTEPHUEB 110 OIEHKE KaYyeCTBa BBIMOJIHEHHON paboThI U AP .);

yHMBepca)’IbeIMVI PErynATMBHbIMK AeﬁCTBMHMM

11) yMeHHMEM CaMOCTOSITEIBHO OIPENECIISATh IEIH ASSITEILHOCTH,
IJIaHUPOBATh, OCYILIECTBIIATH, KOHTPOJIHUPOBATh U MPU HEOOXO U-
MOCTH KOPPEKTUPOBATH CBOIO JICSITEIILHOCTh, BBIOUpaTh HanboJiee
3¢ddexkTUBHBIE CITOCOOBI pEellICeHUsT YYeOHBIX ¥ IO3HABaTEIbHBIX 3a-
ad, CaMOCTOSITEIIBHO COCTaBIISITh MJIM KOPPEKTHPOBATH IPEAIO-
’KE€HHBIH aNTrOpUTM AEUCTBUI NPU BBIITOJHEHUH 3aJlaHUN C y4ETOM
MOJIyYEeHHUSI HOBBIX 3HAHUM 00 N3ydaeMbIX 0OBEKTaxX — BEIllecTBax
W peaKIusX; OIIEHNBATh COOTBETCTBHE ITOJIyYEHHOIO pe3yJbTaTa 3a-
SBJICHHOM IICJIH;

12) yMeHreM HCTOIB30BaTh M aHAIM3UPOBATH KOHTEKCTHI, MPE/I-
jlaraeMbl€ B YCJIOBUH 3aJaHUH .

TTpeameTHbIe pesynbTaThl

B cocraBe mpeaMeTHBIX pe3yJIbTaTOB IO OCBOCHHIO 0053aTEIILHO-
IO COJZep KaHUsl, yCTAaHOBJIEHHOTO JJaHHOW MpUMEpPHOI paboueii mpo-
rpaMMOM, BBIACISIOT: OCBOECHHBIE OOYyYarOIIMMHUCS Hay4HbIE 3Ha-
HUS, YMEHHS U CHOCOOBI AeiicTBUI, crienuduuecKue I NpeameT-
HOU ob6nacTtu «XUMH», BUIBI ASSITEIHFHOCTH MO MOJIyYSHUIO HOBOTO
3HaHUS, €ro WHTEpPHpeTalluy, NpPeoOpa30BaHHUIO M HPUMEHECHHIO B
pa3TUYHBIX YU4eOHBIX U HOBBIX CUTYAIIHsIX .

IIpeanmeTHBIE pe3ynbTAaTHl MPEACTABICHBI MO ToxaM OOy4YeHHsS H
OTpa)xarT c(POPMHUPOBAHHOCTh Yy OOYYAIOUINXCS CIEAYIOIIUX yMe-
HUI:
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8 KJIACC

1) packpwieames cmbic/i OCHOBHBIX XUMUYSCKUX MMOHSITHI: aTOM,
MOJIeKyJla, XUMHUUYECKHUH 3JI€MEHT, IIPOCTOE BEIIECTBO, CIOXKHOE Be-
IIeCTBO, CMECh (OAHOPOJAHAsI U HEOJHOPOAHAs), BAJICHTHOCTh, OT-
HOCHUTEJIbHAsI aTOMHAas U MOJIEKYJIsipHasl Macca, KOJIMYECTBO Bellle-
CTBa, MOJIb, MOJISIpHAsl Macca, MaccoBasi JOJsI XUMHUYECKOTO dJie-
MEHTa B COEOHWHEHWUH, MOJIIPHBIH OOBEM, OKCHI, KHCIIOTA,
OCHOBAaHHE, COJIb, DIEKTPOOTPULIATEIBHOCTD, CTEIEHb OKUCIEHUS,
XUMHYECKasl peaKknusi, KiracCuuKanus peakKui: peakIluu COCII-
HEHUsI, pEaKIUN Pa3JIOKEHUsI, PEAaKIINN 3aMEIIeHUs, peaKuu 00-
MEHa, 9K30- U SHIAOTSPMHUYECKHE PEaKIMH; TEIUIOBOH 3P dEeKT peak-
UU; SIAPO aToMa, dDICKTPOHHBIN ClIOil aToMa, aTOMHasi OpOUTaIb,
panuyc atoMa, XUMHUYECKasl CBA3b, OJsIpHasl U HEIOoJIsApHas KoBa-
JIEHTHasl CBsI3b, HOHHAsI CBsI3b, MOH, KATUOH, aHHOH, PacTBOpP, Mac-
coBas J10JIsA BellecTBa (IPOIeHTHas KOHIIEHTpAallus) B pacTBOPE;

2) unnrocmpupoéams B3aHUMOCBS3b OCHOBHBIX XHMHWYECKHX ITO-
HATHH (CM . 1. 1) ¥ IPUMEHSTh 3TH NOHATHUS IIPU ONMCAaHUU BEIIECTB
W UX NIPEBpallCHUIL;

3) ucnoavzoeams XUMHUYECKYI0 CHUMBOJIMKY IJIsI COCTAaBJICHUS
(opmyr BemiecTB U ypaBHEHUH XMMHUYECKUX PEaKIINI;

4) onpedensimb BaJT€HTHOCTbh AaTOMOB DJIEMEHTOB B OMHAPHBIX COE-
JUHEHUAX; CTEHEeHb OKUCICHUS DJIEMEHTOB B OMHAPHBIX COCIUHECHHU-
sIX; TIPUHAJICKHOCTh BEIIECTB K ONpeleéHHOMY KJacCy COEeIuHe-
HUH 10 popMyJiiam; BUJI XUMHUYECKON CBsI3U (KOBaJICHTHAsl U MOH-
HasT) B HEOPraHUYECKUX COCJTNHEHUSX;

5) packpwvieame cmwicn Tlepuoauueckoro 3akona [1 . V1. Menaerne-
€Ba: JEMOHCTPHUPOBATh INOHHMMAaHUE MNEPHOJUYECKON 3aBUCHUMOCTH
CBOMCTB XMMHUYECKHX 3JIE€MEHTOB OT UX HojoxeHusa B Ilepnonuue-
CKOH CHCTEME; 3aKOHOB COXPaHEHHs MAaCChl BEIIECTB, MOCTOSIHCTBA
COCTaBa, aTOMHO-MOJIEKYJISIDHOTO YYEHHUS, 3aKOHa ABOraJpo; onu-
cvleamsb U xapaxmepuszosams TabnuuHyo dopmy Ilepuonnyeckoit
CHUCTEMBI XHMHYECKHX DJIEMEHTOB: pa3jINdaTh MOHATHS «TJIaBHAs
noarpymma (A-rpymnma)» u «rmobounas noarpynna (b-rpynma)», ma-
Jple M OOJNBINNE IEPHUONBI; COOMHOCUMbL OOO3HAYECHHS, KOTOpHIE
nmerorcst B tabnune «Illepmonuueckas cucreMa XMMHUYECKUX 3JIe-
MmeHTOoB J[ . 11 . MenaeneeBa» ¢ YUCIOBBIMU XapaKTEPUCTUKAMHU CTPO-
€HHUsI aTOMOB XHUMHYECKHX BJIEMEHTOB (COCTaB M 3apsi sapa, oomiee
YHCIIO 3JIGKTPOHOB M paclipeAelIeHHEe UX M0 JIEKTPOHHBIM CJI05IM);

6) xraccugpuyuposams XUMHYECKHE DIIEMEHTBI; HEOpPraHude-
CKHE BEIIEeCTBA; XUMHYECKHE peakInu (110 YHUCIIy U COCTaBy yda-
CTBYIOIINX B PEaKIIMH BEHISCTB, O TEILIOBOMY 3 deKTy);
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7) xapaxkxmepuzosams (onucvléams) OOIIHE XUMHUYECKHUE CBOT-
CTBa BEIICCTB Pa3JIMYHBIX KJIACCOB, MMOATBEPIKAasi OMUCAHNUE MPUMeE-
paMu MOJIEKYJISIPHBIX YPABHEHUHN COOTBETCTBYIOIIUX XUMHUYSCKUX
peakuuii;

8) npoenozuposams CBOWCTBA BEUISCTB B 3aBUCHUMOCTH OT UX Ka-
YEeCTBEHHOT'O COCTaBa; BO3MOXKHOCTH MPOTEKAHUSI XUMHUUYECKHUX TIpe-
BpAIICHUN B PA3JIMYHBIX yCIOBHUSIX;

9) sbluucassms OTHOCHUTEIBLHYIO MOJIEKYJSIDHYIO M  MOJISIPHYIO
MaccChl BEIIECTB; MacCOBYIO JIOJIIO XMMHYECKOTO 3JIEMeHTa 1o (op-
MyJ€ COEIMHEHHS; MaCCOBYIO JIOJIIO BEIIECTBa B pacTBOpE; MPOBO-
JUTh PAcYETHI 110 YPABHEHUIO XUMHUYECKON pEeaKlnuy;

10) npumensms OCHOBHBIC ONEPAIMH MBICIUTEIBHON NEATEIBLHO-
CTH — aHaJU3 U CUHTE3, CpaBHEHHE, 0000IICHHES, CUCTEMATU3AIHIO,
KiacCU(PUKALHIO, BBISBICHUE MPUYUHHO-CIICACTBEHHBIX CBSI3CH —
A4 U3YyYCHUA CBOMCTB BCIIECCTB M XHMHUCCKUX peaKuHﬁ; €CTC-
CTBCHHO-HAaY4YHbIC MCTOJbI IMMO3HAHUSA — Ha6JIIO,Z[eHI/Ie, U3MCPCHHC,
MOJETUPOBAHUE, DKCIIEPUMEHT (pealibHbIN U MBICIICHHBIN);

11) credosams tipaBUIIaM MOJB30BAHHS XHMHUYECKOMW IMOCYJI0M U
J1abopaTOpHBIM O00OPYIOBAaHHEM, a TaKXXe IpaBWJIaM OOpallcHUs
C BEIIeCTBAMU B COOTBETCTBHUU C MHCTPYKIHUSIMH IO BBIITOJIHEHUIO
JT1a60PATOPHBIX XUMHYECKUX OIBITOB IO IMOJYYSHUIO U COOMPAHUIO
razoo0Opa3HbIX BEIIEeCTB (BOJIOpOJa M KHUCIOPOJa), HPUTOTOBICHUIO
PacTBOPOB C ONpeAesIEHHON MacCOBOU Z0JI€l pacTBOPEHHOIO BEIIle-
CTBa; IJIAHUPOBATh U MPOBOJAUTH XUMUYESCKUE IKCIEPUMEHTHI I10
pacno3HaBaHHUIO PACTBOPOB IEJIOYEH U KUCIJIOT C IIOMOIILIO MH/IUKA-
TOpOB (JtakMmyc, (peHoadTaIenH, METHIIOPAHK U 1P .) .

9 KJIACC

1) packpvieams cmbici OCHOBHBIX XHUMHUYECKUX MOHSATHH: XHUMH-
YeCKHH 3JIEMEHT, aTOM, MOJIEKYyJIa, HOH, KAaTHOH, aHHOH, IIPOCTOE
BEIIECTBO, CJIOKHOE BEIECTBO, BAJIEHTHOCTbH, 3JIEKTPOOTPHUIATEIb-
HOCTB, CTCIICHb OKHCIEHHS, XUMHUYECKasl PeakIusi, XUMHYECKas
CBSI3b, TCIJIOBOM 3 (PEeKT peaknu, MOJIb, MOJISIDHBIH 00BEM, pac-
TBOP; DJIEKTPOJIUTHI, HEAIEKTPOIUTHI, JJICKTPOJIUTHUECKAS JUCCO-
OUanys, peakind HOHHOTO OOMEHa, KaTajJu3aTop, XHMHYECKOe
paBHOBecHe, oOpaTHMbIE U HEOOpaTHUMBIE PEaKIINN, OKHUCIUTEIb-
HO-BOCCTAHOBUTENbHBIE PEAKIIUHU, OKUCIIUTEIb, BOCCTAHOBUTEINbD,
OKHCJIEHHE M BOCCTAHOBJICHHE, alJIOTpOonus, aM(pOTePHOCTb, XUMH-
qeckasi CBsI3b (KOBaJICHTHAs, MOHHAs, METaJJIn4YecKas), KpUucTa-
Jauyeckas peuéTka, KOppo3usi METAJUIOB, CILUIABBI; CKOPOCTh XUMU-
4eCcKOW peakluH, peaenbHo gomycruMasi koHneHnrpanus (IT1K)
BEIIIECTBA;
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2) unnrocmpupogams B3aHUMOCBSI3b OCHOBHBIX XHMHUYECKHX IIO-
HITHH (CM . 11 . 1) ¥ IPUMEHSITH 3TH MOHATHS TIPU OTIMCAHWH BEIIIECTB
¥ UX MPEBPAIICHUIA;

3) ucnonvzoeams XUMHUUYECKYHO CHMBOJIMKY IJIsI COCTaBIICHUS
¢opMyII BemecTB U ypaBHCHU N XUMHUYCCKUX PEaKITHIA;

4) onpedensimv BaJCHTHOCTb U CTCHEHb OKHCICHHS XHUMHUUYESCKHUX
DJIEMEHTOB B COCJIMHEHMSX Pa3IN4YHOrO COCTaBa; MPUHAIJIEKHOCTH
BEIIECTB K ONPEeAeNEHHOMY KJIacCy COCIMHEHHUI Mo ¢popMyiiaM; BUJ
XUMHUYECKOU CBsI3U (KOBaJICHTHAsI, HOHHAsI, METalJTNYecKasi) B He-
OpPTaHUYECKHUX COEJIMHECHUSIX; 3apsiJi MOHA IO XUMHUYECKOH popmy-
Je; XapakTep cpelbl B BOIHBIX pacCTBOpaxX HEOPTaHUIESCKUX COCoU-
HEHUI, THII KPUCTAJUINIECKOH pemETKN KOHKPETHOTO BEIIEeCTBA;

5) packpwvieamo cmuvica Ilepuonuyeckoro 3akona JI . . Menpene-
€Ba W JIEMOHCTPHUPOBATH €r0 MOHUMAaHHE: ONUCLIGAMb U XApAKme-
puzoeams TaOMUUHYIO (Gopmy Illeprmommyueckoil CHCTEMBl XUMHUYE-
CKHuX DJICMCHTOB: pasjindyaTtb IIOHATHUSA «TrJj1aBHaAsA noarpyiumimia
(A-rpynna)» u «no6ounasi noarpynna (b-rpymnmna)», Mansie U 60Jb-
e TIEPUOIBI; COOMHOCUMb 0003HAYCHUS, KOTOPBIC UMEIOTCS B TIie-
puonuYeckoll TaOJIMIe, C YHUCIOBBIMH XapaKTEPHUCTUKaMHU CTpOe-
HUS aTOMOB XUMHYECKHUX DJIEMEHTOB (COCTaB W 3apsj siapa, odlee
YHCIO BJICKTPOHOB M pacHpedesIiCHHE WX II0 YJICKTPOHHBIM CIIOSIM);
00vsicHAMb 00IHE 3aKOHOMEPHOCTH B U3MCHCHUHU CBOWCTB DJICMCH-
TOB U UX COCI[I/IHCHI/Iﬁ B nmpecaciiax MaJiblX NMEPUOaO0B U TJIABHBIX IMOJ-
TPy ¢ Y4ETOM CTPOCHHUS UX aTOMOB;

6) xraccuguyuposams XUMHUYECKHE DIIEMEHTBI, HEOpraHude-
CKHE BEILECTBa; XUMHUYECKHE peakiuu ([0 YHCIIy U COCTaBy yda-
CTBYIOIIIUX B PEaKIIHH BEIIESCTB, ITO TEIUIOBOMY (P PeKTy, 1o u3me-
HEHUIO CTEeTICHEH OKUCIICHUSI XUMHUUIECKHUX 3JICMEHTOB);

7) xapaxkmepuzoeams (onucviéams) o0OMHE U CrieUPUUIESCKHUE
XUMHUYCSCKHE CBOWCTBA ITPOCTHIX U CIIOKHBIX BEIESCTB, ITOATBEPIK-
asi OMUCaHue NpUMEpPaMU MOJIEKYJSIPHBIX U MOHHBIX ypaBHECHHUH
COOTBETCTBYIOIINX XUMHUYCCKUX peaKHHﬁ;

8) cocmaensims ypaBHEHUST DICKTPOITUTHYECKON THUCCOIAAIITH
KHCJIIOT, HIeJIOUei U CcoJiel; MOoJHbIE U COKpalll€HHbIE YPaBHEHUS pe-
aK[IU¥ MOHHOTO OOMEHa; YpaBHCHUS PEaKIIHil, TOATBEPIKIAFOIINX
CyLIECTBOBAaHME T'€HETHYECKOW CBS3M MEXKJy BEIIeCTBAaMHU pa3iind-
HBIX KJIACCOB;

9) packpvieamb CYUIHOCTh OKHCIHUTEIILHO-BOCCTAHOBUTEIbHBIX
peaKnuii IMoCpeCTBOM COCTABJICHHUS 3JIEKTPOHHOTO OajaHca 3THX
peakuuii;

10) npoecnozuposeams CBOUCTBA BEIIECTB B 3aBUCUMOCTH OT HX
CTPOCHHS, BOBMOXKHOCTH NPOTECKAHUS XUMHUYICCKHAX ITPEBPAIICHUHN
B PA3JINYHBIX YCIOBUAX;
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11) gwiuucnames OTHOCUTENBHYIO MOJIEKYJSIDHYIO U MOJSPHYIO
MacChl BEIIECTB; MacCOBYIO JIOJIIO XUMHYECKOTO dJjieMeHTa 1o ¢op-
MyJ€ COCIMHEHHS; MAacCCOBYIO IIOJIIO BEIIECTBa B PAacTBOPE; MPOBO-
JUTh PAcyETHI 110 YPABHEHUIO XUMHUYECKON pEaKIIny;

12) credosams mpaBuiIaM MOJIb30BAHHUS XUMUYECKOH MOCYAOH U
mabopaTOpHBEIM O0OPYIOBAaHHWEM, a TaKXe IIpaBWJIaM OOpaIleHUs
C BEIIECTBAMH B COOTBETCTBHHU C MHCTPYKLHUSMH IO BBIITOJIHEHUIO
J1a0OpaTOPHBIX XUMHUYECKUX OIBITOB IO IOJyYEHUIO U COOMpaHHUIO
ra3oo0pa3HbIX BELIECTB (AMMHAKa M yIJIIEKHUCIIOrO rasa);

13) npoeodums peakiind, MOATBEPKIAIOININE KAYECTBEHHBIN CO-
CTaB Pa3JIMYHBIX BEIIECTB: PACIIO3HABATH ONBITHBIM ITyTEM XJIOPHUI-
OpomMun-, nonua-, kapobouar-, ¢pocdar-, cuIuUKaT-, cyabdar-, Tu-
JIPOKCHUI-UOHBI, KATHOHBI aMMOHHS ¥ HOHBI U3yYE€HHBIX METAJIOB,
MPUCYTCTBYIONIME B BOJAHBIX PACTBOPAX HEOPIraHUYECKUX BEIIECTB,

14) npumensms OCHOBHBIC ONEPAIMH MBICIUTEIBHON NEATEIBHO-
CTH — aHaJIM3 U CUHTE3, CpaBHEHHE, 0000IIECHNE, CUCTEMaTH3aIHIO,

BBISABJICHHUEC TIPHUYUHHO-CIICACTBCHHBIX CBsI3ell — JJI1 U3YUYCHUS
CBOICTB BCIICCTB U XHMMHUYCCKHUX peaKHHﬁ; CCTCCTBCHHO-HAYYHBIC
MECTOAbI ITO3HAHUA — Ha6J'IIOZ[CHI/IC, NU3MCPCHHUC, MOACINPOBAHHUC,

SKCIIEPUMEHT (pealbHBIH U MBICIICHHBIN) .
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& TEMATWUYECKOE TINAHWMPOBAHWME

Bcero 136 4, 13 HUX 7 4 — pe3epBHOE Bpems

8 KJ/IACC
(2 y B Hepenio, Bcero 68 4, M3 HMX 3 4 — pe3epBHOe BpeMs)

IIpuMepHbIE TEMBI,
pacKpbIBawoIye JaHHbIH
OcHOBHBIE BUABI AEATEJIbHOCTU
pasjeJ nporpaMmsli, OcHOBHOe cojJep:xaHue
o6Gy4yarommuxcsa
M KOJIMYeCTBO 4acoB,
OTBOJMMOE Ha UX U3y4YeHHe
Pazgen 1. llepBonayaibHbie XuMHYeckue mousitus (20 u)
Tema 1. XuMHua — BakHas IIpenmer xumuu . Ponp XuMHU B >KU3HU 6 PackpplBaThb CMBICII H3y4YaeMbIX
06J1aCTh €CTeCTBO3HAHUA U yesioBeka . XUMUS B CUCTEME HayK . TOHSITUM .
NpPaKTUYeCKOH JeATe/IbHO- MeToapl IO3HAHUS B XUMUH . 6 PackpbIBaTh poJib XUMHUHU B NIPUPOJE U
CTH YeJIOBeKa Tena u BemjectBa . dU3nUeckue cBOICTBA J)KHU3HHU 4eJIoBeKa, e€ CBS3b C APYTruMH
Gy BELECTB . ArperarHoe COCTOSHHE HayKaMH .
BEIIIECTB . Yucreie BEIIECTBA U CMECH . 6 Pa3ziuyars 4UCThIE BC€ICCTBA U CMCCH,
CriocoObl pazneneHust cmeceit . duznye- OZTHOPOJHBIE U HEOJAHOPOIHBIE CMECH .
CKHE U XUMHUUYECKHE SIBJICHUS . HpI/I3Ha— 6 Pasmnuyare (1)I/ISI/I‘I€CKI/I€ U XUMHUYCCKHEC
KM U YCJIOBUSA IIPOTEKAHUA XUMHYECKUX SIBJICHMS .
PpeaKIHii . 6 OnpenensaTh TPU3HAKA XUMHUUYECKUX
3HAKOMCTBO C TpaBIJIAMH OE30MACHOCTH peaKuui U yClIOBUs UX NIPOTEKAHHUS
" ipuéMaMu paboThl B XUMHYECKOI 6 CnenoBaTh NpaBHUIaM IOJIb30BAHUS
mabopaTopuu . XHUMHYECKOU MOCYI0H 1 1aGopaTOpHBIM
JleMOHCTpaLuu o0opynoBaHUEM, a TaKXKe IIpaBUIaM
1. JlabopatopHoe 0GopyIOBaHHE oOpallleHHs C XUMHYECKHMH Bellle-
2 . PasIMuHBIE BUIBI XHMHUECKO# CTBaMH B COOTBETCTBUU C UHCTPYKIIUS-
ToCYIbi . MU IO BBIIOJHEHHUIO TPAKTUYECKUX
pabor.




1920 lrH 6—8 "BUWUX

6¢

3. OOpa3siibl BEIeCTB .

4 . Crioco6wlI pazneneHus cMmecei (puinb-
TpOBaHWE, BbIMIapUBAHWE, JUCTHUILIS-
mus, Xxpomatorpadus) .

JlaGopaTopHble M NpaKTHYeCcKHe
pa6oTsl

Jlabopamopnuvie onvimoi:

Onucanve (pU3NYECKUX CBOMCTB BEIIECTB .
Paznenenne cMecu ¢ IOMOIIBIO MarHura .

Ipaxmuueckue pabomei:

Ne 1. IIpaBuna pabGotel B yrabopaTopuu
" NIpuéMBI 00paImeHus ¢ J1abopaTOPHBIM
000pYIOBaHHEM .

Ne 2. Pasnenenue cmeceii (Ha mpumepe
OYHUCTKHU IOBAPEHHOM COJIN)

6 IInanupoBaTh U NPOBOJUTH XUMHYE-
CKMH SKCHEPUMEHT 10 U3YyUYCHUIO U
onucaHuio (GU3NISCKUX CBOHCTB
BEIIECTB, CIOCOOOB pa3jeeHus cMecel
BEILIECTB .

6 VMcrionp30BaTh MPHU BHITIOJIHEHUU
y4eOHBIX 3aJaHHUI U B IIpoIecce
HCCIIEAOBATEIbLCKON NeATEIbHOCTH
HAyYIHO-TIOIIYJISIPHYIO JINTEPATYPY
XHUMHYECKOTO COAEp>KaHUs, CIIPaBOI-
HBIE MaTepHaJIbl, pecypchl HTepHeTa .

6 BricTpauBaTth pa3BEPHYTHIE MUCbMEH-
HBIE U YCTHBIE OTBETHI C OIIOPOI HA
uHpopManHio U3 yueOHHKa U CIIPaBOY-
HBIX MaTe€pHajIoB, IPAMOTHO UCIIOJIB30-
BaTh U3y4YE€HHBIH NMOHATUHHBIA anmapat
Kypca XUMHUH

Tema 2. BemectBa
U XMMUYeCKUe peaKium
(159)

ATOMBI U MOJIEKYJIBI . XUMHUECKUE
SJEMEHTH . 3HaKU (CUMBOJIBI) XUMHYE-
CKHX 3J1€MeHTOB . [IpocTsIe U clIoXKHBIE
BElleCTBA . ATOMHO-MOJIEKYJISIPHOE
Y4EHHE .

Xumnueckas popmyina . BaneHTHOCTB
aTOMOB XMMHUUYECKHUX 3JIEMEHTOB . 3aKOH
TIOCTOSIHCTBA COCTaBa BemecTs . OTHOCHU-
TeabHasi aToMHast macca . OTHocUTeNIbHas
MoOJeKyJIsipHas macca . MaccoBast JoJis
XMMHYECKOTO JIEMEHTa B COSAUHEHNH .
du3udyeckre U XUMHIECKUE SIBICHUS .
Xumunueckass peakuus . IIpusHaku

U yCJIOBHUS NPOTEKAHUSI XUMHUYECKHUX
peakuuii . XuMHUYECKUE ypaBHCHUA .

6 [IpUMeHsITh €CTeCTBEHHO-HAYyIHBIE
METObI ITO3HAHUS (B TOM YHCIIE
HaOJI0IeHNEe, MOIETUPOBAaHUE, KCIIe-
PHUMEHT) 1 OCHOBHBIE OIepalny
MBICJIUTEIIBHON AesSITeIbHOCTH (CpaBHE-
HHe, KiaccuuKanusi) 1jis U3ydeHHUs
BEILIECTB M XUMHUYECKUX PEaKLUi .

6 PackpbIBaTh CMBIC] H3y4aeMbIX

MOHATUH U 3aKOHOB M NPUMEHSITh 3TH

IOHSATHS IPU ONMCAHUU CBOMCTB

BEIIECTB U UX MPEBPAICHUH .

PaznnuaTe ¢pusndeckne U XUMHIECKHE

SIBIICHUS, OOBSICHATH UX CYIIIHOCTH C

TOYKH 3PEHHST AaTOMHO-MOJIEKYJISIPHOTO

YYECHHUA .

o
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Ilpooonocenue maébn.

IIpumepHBbIe TeMBbI,
pacKpbIBalONUIMe JAHHbII
pa3zaes NporpaMmel,

M KOJIMYeCTBO YacoB,
OTBOIMMOE HA X U3y4eHHUe

OcHOBHOE coaepikanue

OcHOBHbIE BU/BI AeSITEJbHOCTH
o0yuarommxcs

Tunsl XUMHUYECKUX peaKui (coenuHe-
HUsI, pa3I0KCHUsI, 3aMEIIICHUsI, OOMEHa) .
3aKOH COXpPaHEHHUS MaCCHI BEIIECTB .

M . B . JJoMOHOCOB — Yy4E€HBIH-IHIIUKIIO-
MEeIUCT .

JleMoHCcTpanuu

dusudeckue sBICHUS (pacTUpaHUC
caxapa B CTyIIKe, KUIIEHHE W KOHJEHCa-
LMt BOABI U T. T.) .

Xumudeckue siBiaeHUs1 (TOPEHHE CBEYH,
pas3iioKeHue caxapa, B3auMOJICHCTBHUE
CEpHOM KHUCIIOTHI C XJIOPUIOM Oapusi,
pasnoxxenue runpokcuna meau(ll), B3a-
HMOJICHCTBHUE Keje3a C Cepoi, B3auMO-
JeHCTBHUE JKeJie3a C paCTBOPOM COJIHA
meau(1l)) .

OmnBbIT, WITIOCTPUPYIOLINM 3aKOH cOXpa-
HEHUSI MAcCCHI .

JlabopaTopHble U NPaKTHYeCKHe PaGoThl
JlabopamopHhuele onvimui:

[Ipumeps! Hpu3NUECKUX SIBICHUH (ILT1aB-
JICHUE BOCKA, TassHUE JIbA) .

6 OmpeaensiTe NIPU3HAKH XUMHUYISCKUX
peakumii, ycIoBHsSI MX NPOTEKaHUS .

6 OOBICHATH CYIIHOCTh (PU3UUECKUX U
XUMHYCCKHUX SIBIICHUH C TOYKH 3PSHUS
aTOMHO-MOJIEKYJIIPHOTO YYEHHUS .

6 KiraccupnuupoBaTh XUMHYECKHE
peakuuu (TI0 YHCITy M COCTaBy pearupy-
FOIIMX U O0pa3yroIMXCsl BEIIECTB) .

6 CocTtaBisiTh (GOPMYJIBI OMHAPHBIX
BEIIECTB 110 BAJICHTHOCTH WU OMPEACISIThH
BaJICHTHOCTH 10 (hOpMyJiamM BEIIECTB .

6 PacctaBisaTh K03(p(PpUIIMEHTEHI B ypaBHE-
HUSAX XUMHYECKUX PEAKINH .

6 CireqoBaTh IMpaBUIIaM MOJIB30BAHMUS
XAMHYECKOH NOoCy0l U JTaGOpaTOPHBIM
o0opyloBaHMEM, a TAaKXKe IIPaBUIIaAM
oOparleHus ¢ BeIecTBaMH B COOTBET-
CTBHUU C MHCTPYKUHSIMU IO BBITIOTHE-
HUIO JIA0OPAaTOPHBIX XUMHUYECKUX
OIIBITOB .

6 Vcrionp30BaTh P BHITTOJTHEHU T
Y4eOHBIX 3aJaHUH U B IIpoliecce
HCCJIEJ0BATENIBCKON eI TeIbHOCTU
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IIpuMepsl XMMHUYECKUX SIBICHUI
(TIpokanmBaHNE MEIHOW IPOBOJIOKH,
B3aMMOJICHICTBHE MeJla C KHUCIIOTOH) .
Mopenu aTOMOB U MOJIEKY .

Buoiuucnenun

— OTHOCHUTEJIbHOI MOJIEKYJIAPHONU
MaccChl BEIIECTB;

— MacCOBOH TOJIU XUMHUYECKOTO dJIEMEH-
Ta 1mo ¢GopMyJic COCTUHCHUS

HAyYHO-TIONIYJISIPHYIO JINTEPaTypy
XUMUYECKOr'0 COJepKaHUsl, CIIpaBOY-
HbIE MaTepHuaisl, pecypcel MHTEpHETA .

6 BricTpanBath pa3BEpHyTHIE TNCHMEH-
HBIE U YCTHBIE OTBETHI C OMOPOI Ha
uHGOPMALMIO U3 y4eOHHKA U CIIPaBOY-
HBIX MaTEePHUAJIOB, TPAMOTHO HCIIOJIB30-
BaTh U3YYEHHBINM NOHATUMHBIN anmnapar
Kypca XUMHHU

Paszpen 2. BaxkHeilllue nmpejcTaBUTEJd HeopraHmdecKux Bemects (30 u)

Tema 3. Bo3ayx. Kuciaopoga,.
MousaTHe 06 OKCHUAAX
(59)

Bosnyx — cmech razos . CocraB Bo3ayxa .
Kucnopoa — 3JIeMEHT ¥ IIPOCTOE Bellle-
ctBO . O30H — ajutoTponHasi MoguduKa-
nus Kuciopoaa . HaxokaeHue Kuciaopo-
Jla B mpupoje, GU3NYeCKue U XUMHYe-
CKHE CBOWCTBa (peaklny OKUCICHUS,
ropeHue) . YCioBHsi BOSHUKHOBEHHUS U
npekpanieHus: ropenus . [Tonstue

00 oKCcHaax .

CriocoOBbl MOTy4eHHsT KUCIOpoa B
J1a60paTOPUN U TIPOMBIILICHHOCTH .
IIpumeHeHue kuciopoza . Kpyrosopor
KHCJIOpOJa B IPUPOJIE .

TernoBoii 3¢ppexT XumMuIeckon peak-
LMY, [TIOHITHE O TEPMOXUMHYECKOM
YpaBHEHHH, 9K30- U SHAOTCPMHUUCCKHUX
peakusx .

6 PackpbIBaTh CMBICI U3y4aeMbIX
THOHATAHN U MPUMEHSITH 3TH MOHSITHS
MpU ONIMCAaHUU CBOMCTB BEIIECTB U UX
npeBpalieHuit .

6 XapakTepuzoBaTh (ONHCHIBATH)
COCTaB BO311yXa, (PU3NIECKUE U XHU-
MHUYECKHE CBOMCTBa KHCJIOpO/a,
CIIOCOOBI €0 MOJYYCHUsI, IPUMECHEHUE
¥ 3HAUCHHE B IPUPOJIC U KU3HA
YeJI0BeKa .

6 CpaBHMBATh peakIUU T'OPEHUs U
MEJICHHOTO OKHCIICHHS .

6 CobupaTh pUOOPHI IS HOJTYUYCHUS
KHCIIOpOJa (BBITECHEHHEM BOIBI U
BO3yXa) .

6 Pacnio3HaBaTh ONBITHBIM IIyTEM
KUCJIOPOL .
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Ilpooonocenue maébn.

IIpumepHBbIe TeMBbI,
pacKpbIBalONUIMe JAHHbII
pa3zaes NporpaMmel,

M KOJIMYeCTBO YacoB,
OTBOIMMOE HA X U3y4eHHUe

OcHOBHOE coaepikanue

OcHOBHbIE BU/BI AeSITEJbHOCTH
o0yuarommxcs

Tomnuso (HedTh, yroias U MeTaH) .
3arpsi3HEHHUE BO3yXa, CIIOCOOBI €ro
MpeIOTBpaIIeHNs . Y CHIICHHE TapHUKO-
BOTO 3 (ekTa, pa3pylieHrne 030HOBOTO
cyo9 .

JleMoHCcTpanuu

BzaumonetictBue pocdopa, cepsr

U JKeJie3a C KHCIOPOAOM (BO3MOXKHO
HCIIOJIB30BAHHUEC BI/I,HCOOHLITOB) .
OrmpeziesieHne COAEP)KaHUs KHCIOPOaa
B BO3AyX€.

OmnBITH, TEMOHCTPHUPYIOIINE yCIIOBHS
BO3HUKHOBEHUSA U NPEKpPALICHUS
TOPEHHH .

JlaGopaTopHble U MpaKTU4YeCKHe
pa6oThbl

Jlabopamopnuiil onvim:

O3HakoMIIeHHE ¢ 00pa3aMu OKCHJIOB .
Ilpakmuueckas paboma:

Ne 3. INomydenue u cobupaHue KHCIOPO-
J1a, N3y4eHHE eT0 CBOHCTB .

6 VIc1ioip30BaTh XUMUYECKYIO CHMBOJIU-
Ky [UIsi cocTaBieHusi GOpMyIT BEIIECTB,
MOJIEKYJISIPHBIX YPaBHEHUU XUMHUUE-
CKHMX PEaKIHi C ydacTHEeM KHUCJIOPOAa .

6 OGBSICHATH CYIIHOCTH IKOJIOTHIECKHUX
mpo6yieM, CBSI3aHHBIX C 3arps3HECHHEM
BO3/IyXa.

6 CieqoBaTh mpaBuiaM 6e30macHoOi pabo-
ThI B JIJAGOPATOPUHN NIPU MCIIOJIL30BaAHUHU
XUMHYECKON MOCYIBI U 000PYIOBaHUS,
a TakKe IpaBuiiaM oOpaleHus ¢
TOPIOYHUMH BEIECTBAMU B OBITY .

6 TlitaHUpOBATH U OCYIIECTBIISTH Ha
MPaKTUKE XUMHUYECKHE IKCIIEPUMEHTHI,
MMPOBOANUTH HAOIFOICHUSI, ICJIATh
BBIBOJIBI T10 pe3yJibTaTaM dKCIIepH-
MCHTA .

6 Y4acTBOBaTh B COBMECTHOMI pabore
B IpyIIIE .

6 llcrionb30BaTh NPU BBINIOJIHEHUHU
y4eOHbBIX 3aJaHUI U B TIpOLIecce
HUCCIIe0BATEIILCKOU ACSTSIbHOCTH
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Botuucnenusn

— MOJICKYJISIPHOHM MaccChl KUCIOPOaa

M 030HA Ha OCHOBAHHMH aTOMHOM MacChl
XHMHYECKOI0O 3JIEMEHTA

Hay4YHO-IIOIIYJISIPHYIO JIUTEPATypPy
XHMUYECKOr0 COJepKaHuUsl, CIIpaBOY-
HBIE MaTepuaisl, pecypcsl MHTepHerTa .

6 BeicTpauBaTh pa3BEPHYTHIC IIUCHEMEHHBIE
W YCTHEIE OTBETHI C OIIOPOH Ha HHpopMa-
U0 13 yuyeOHHKaA U CIPaBOYHBIX MaTe-
pHanoB, rPaMOTHO UCIOJIb30BaTh U3Y4CH-
HBIM NOHATUMHBIN annapaT Kypca XUMUH

Tema 4. Bogopoga.
IoHsiITHE O KUC/I0TAX
M COJIAX

(59)

Bomopos — 3JI€MEHT M IPOCTOE Bellle-
ctBO . Haxoxxnenue B npupone, pusmnde-
CKHe U XMMHYECKHe CBOWCTBa (Ha
npuMepe B3auMOJICHCTBUS C HEMeTaula-
MU ¥ OKCHUJIAMHU METaJIJIOB), IPUMEHE-
HHUE, CIIOCOOBI TTOTyYCHUS .

TloHsiTHe O KHCIOTaX W COJAX .

JleMoHCcTpanuu

ITomygenune, cobupaHnue U pacrio3HaBa-
HHE BOJIOPOAA .

T'openue Bomopona .

B3aumopeiicTBue BOOposia ¢ OKCHIAOM
meau(1l) .

JlaGopaTopHble M NpaKTHYeCKUe
pa6oThl

Jlabopamopnuviii onvim:

BzaumopelicTBue KHCIIOT C METa/UIaMHU .
ITlpaxmuueckas paboma:

Ne 4 . Tlomydenune u coOupaHue BOAOpOAA,
U3y4EeHHUE €rO CBOMCTB .

6 PackpbIBaTh CMBICJI H3y4aeMbIX MOHS-
THUW ¥ IPUMEHSITh 3TH MOHITHS IPH
OITMCaHWUM CBOMCTB BEIIECTB U UX
npeBpalIieHu .

6 XapakTepnu3oBaTh (OIHUCHIBATH)
(usznyeckue U XUMHUYECKHE CBOMCTBA
BOJOPO/JIa, CIIOCOOBI €ro MOJIy4eHUs,
TIPUMEHEHHE .

6 Cobupatp npuOOp IS MOTYUYCSHHS BOJO-
pona.

6 1Icrioy1b30BaTh XMMHYECKYIO CUMBO-
JIUKY JUIs1 COCTaBIICHUsT hopmyt
BEIIECTB, MOJICKYJIIPHBIX ypaBHEHUN
XAMHUYECKHUX PEaKIHil C ydacTHEM
BOJIOpO/A .

6 CiieoBaTh IpaBuiaM 6e30MacHoOM
paboThI B 1a00paTOPUU IPH UCIIOJIb-
30BaHUN XUMHYECKOU MOCYIbI U
00oOpyIOoBaHUs, a TAK)KEe MPaBUIIaM
o6paleHHs ¢ TOPIOYUMH BEIIECTBAMHU
B OBITY .
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Ilpooonocenue maébn.

IIpumepHBbIe TeMBbI,
pacKpbIBalONUIMe JAHHbII
pa3zaes NporpaMmel,

M KOJIMYeCTBO 4YacoB,
OTBO/IMMOE HA X U3y4YeHHUe

OcHOBHOE coaepikanue

OcHOBHbIE BU/BI AeSITEJbHOCTH
o0yuarommxcs

Boltuucnenus

— MOJICKYJISIPHOI Macchl BEIlECTBA Ha
OCHOBAaHHHM aTOMHOM MacChl XUMHYeE-
CKHX DJIEMEHTOB

6 [ImanupoBaThH U OCYIIECTBIISITH HA
MPAKTUKES XUMHUYCCKHUE IKCICPUMCHTHI,
IIPOBOJIUTEL HAOIIOACHYSI, AeIaTh
BBIBOJIBI 1O PE3yJIbTaTaM SKCIEPUMEHTA .

6 YgyacTBOBaTh B COBMECTHOI paboTe B
rpymnre

Tema 5. KosinmyecTBeHHBIE
OTHOIIIEHUS B XUMHUH
(49

KonuuectBo BemectBa . Monb . Moutsip-
Has Macca . 3akoH ABoranupo . Moisp-

HBII 00BEM Ta30B . Pacu€Tsl Mo xuMmuue-
CKHM YPaBHEHHSM .

JleMoHCcTpanusa
OO0pasIipl BEIIeCTB KOJIUYSCTBOM 1 MOJIB .

Buviuucnenun

— 00BéMa, KOIMYeCcTBa BEIIeCTBa ra3a
10 €ro U3BECTHOMY KOJIMYECTBY Bellle-
CTBa WJIN 00BEMY;

— 00BEMOB Ta30B MO yPAaBHEHUIO
peaKkInu Ha OCHOBE 3aKOHA 0OBEMHBIX
OTHOIIICHUH ra30B

6 PackpbIBaTh CMBICIT H3YJaeMBbIX
MOHATUH YW MPHUMEHSTHh 3TH HOHSITHS,

a TaK)Ke M3yUYEHHBIC 3aKOHBI U TEOPUHU
JUTSL peIIeHusT pacYETHBIX 3a7ad .

6 BBIYUCIATH MOJISIDHYIO MAacCy BEIIECTB;
KOJIMYECTBO BelllecTBa, 0ObEM rasa,
Maccy BEIIeCTBa;

6 ITpoBOUTH Pacy&Thl O YPABHESHUSIM
XUMHYIECKUX peaKnHii: KOJINIeCcTBa,
00BEMa, Macchl BEIIECTBA IO U3BECTHO-
My KOJIMYECTBY, 00BbEMY, Macce peareH-
TOB WJIM IPOJYKTOB PEAKIIUH .

6 BricTpauBaTh pa3zBEPHYTbIE TUCbMEH-
HBIE ¥ YCTHBIE OTBETHI C OIIOPOil Ha WH-
dbopmarnuio 3 yueOHMKa U CIIPABOYHBIX
MaTepHaJIOB, TPAMOTHO MCTIOIB30BaTh
M3yUYEHHBIN MOHATUHHBIN anmapat
Kypca XUMHUH
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Tema 6. Boga. PacTBopbl.
IloHATHE 06 OCHOBAHUAX
(59

duznueckre CBOMCTBA BOABI . AHAIIN3
U CUHTE3 — METOJbl U3yYEHHsI COCTaBa
BOJIBI .

XHUMHUYECKHE CBOMCTBA BOJIBI

(peaknuu ¢ METaIJIAaMHU, OKCUIAMU
METAJIOB U HEMETAJLJIOB) .

CocraB ocHoBaHwii . [ToHsTHE 00 HHIK-
KaTopax .

Bopa xak pactBoputens . PactBopsl .
PactBOopuMOCTh BemiecTB B BOJE .
HacelmienHble 1 HEHACHIIICHHBIC
pactBOpBI . MaccoBas A0Sl BEIIECTBA B
pactBope .

Pons pacTBOpOB B mpupoAe U B )XU3HU
yeoBeka . KpyroBopot BOJibI B IIPUPOJE .
3arpsi3HeHUEe NPUPOJHBIX Boj . OxpaHa
U OYMCTKA TIPUPOIHBIX BOJI .

JleMoHCcTpanuu

DIIEKTPOJIN3 BOJBI; CUHTE3 BOJIBI;
B3aMMOJICIICTBHE BOABI C METAIIAMU
(Na, Ca) (BO3MOYXXHO HCITOJIb30BaHHUE
BHJIEOMATEPHAIIOB) .

PacTBopenue BeniecTB ¢ pa3InyHON
PacTBOPUMOCTEIO .

HccnenoBanne pacTBOpOB KHUCIOT U
IIeJI09el ¢ IMOMOIIBI0 WHIUKATOPOB .

JlaGopaTopHble M NpaKTH4YeCKUe
pa6oThl

Ilpakmuueckas paboma.

Ne 5 . IIpuroroBieHne pacTBOPOB C
ornpener€HHON MaccoBOM nosiel pac-
TBOPEHHOTO BEIIECTBA .

6 PackpbIBaTh CMBICJ H3y4aeMbIX
MOHSTHI M IPUMEHSTh 3T MOHATHUS
IIPY OIIMCAHUH CBOHCTB BEIISCTB U UX
npeBpalleHui .

6 Xapaktepu3oBaTh QU3INIESCKUEC U
XUMHUUYECKHUE CBOMCTBA BOAbI, €€ pOJIb
KaK pacTBOPUTEIS B IPUPOIHBIX
rporieccax .

6 COCTaBIISITh YPAaBHCHHUS XUMHUYECKUX
peakIHii ¢ ydacTHeM BOJIBI .

6 OOBSICHATH CYIIHOCTh DKOJIOTHYCCKUX
npoOiieM, CBSI3aHHBIX C 3arps3HEHHUEM
MPHUPOIHBIX BOJ, CITIOCOOBI OYHUCTKHU
BOJBI OT IpUMeceii, MEphI IO OXpaHe
BOJ OT 3arpsI3HCHUSI .

6 IInaHUPOBATh U OCYIIECTBIISITH Ha
MPAaKTUKE XUMHYECKHUE SKCIECPUMEHTHI,
MMPOBOJHUTH HAOJIFOICHUS, [1e]IaTh BbI-
BOJIBI 10 PE3yJIbTaTaM SKCIIEPUMEHTA .

6 CremoBaTh IpaBujaM 0e30MacHOU
paGoThI B 1aGOPATOPHH MPH UCITOJIB30-
BaHUHM XWMHYECKON MOCYAbl U 06OpyI0-
BaHMS .

6 npoBO}Il/ITb BBIYHCJIICHHUA C NIPHUMCHCHH-
€M IMOHSATHS «MaccoBasi JIOJIsI BEIeCTBa
B PacTBOpE» .

6 VIcrioyib30BaTh MPHU BBINOJIHEHUH
y4eOHBIX 3aJlaHUil U B IIpoIiecce
HCCJICIOBATEIBCKOM IEeSITEILHOCTH
HAy4YHO-TIONYJISIPHYIO JINTEPATypy
XAMHYECKOTr'0 COJIep)KaHHUs, CIIpaBOY-
HbIE MaTepHalIbl, pecypchl ITHTEepHEeTA .
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Ilpooonocenue maébn.

IIpumepHBbIe TeMBbI,
pacKpbIBalONUIMe JAHHbII
pa3zaes NporpaMmel,

M KOJIMYeCTBO 4YacoB,
OTBO/IMMOE HA X U3y4YeHHUe

OcHOBHOE coaepikanue

OcHOBHbIE BU/BI AeSITEJbHOCTH
o0yuarommxcs

Boltuucnenus
— C MCIIOJIb30BaHUEM ITOHSATHS «MaCCO-
Basi JOJIsI BEIIIECTBA B paCTBOPE»

6 BricTpauBaTh pa3zBEPHYTHIE NUCbMEH-
HBIE U YCTHBIE OTBETHI C OIIOPOH Ha
nHpopManmio U3 ydeOHHUKa U CIIPaBOU-
HBIX MaTE€pPHAJIOB, TPAMOTHO HCIIOJIb30-
BaTh U3yYEHHBIN NOHATUWHBIA anmnapar
Kypca XUMHUH

Tema 7. OCHOBHBI€E KJIACChI
HeopraHu4ecKHux
coeAHEeHU

(119

Knaccudukamus HeopraHU4ecKux
COCIUHEHUH .

OKCHIIBI: COCTaB, KJacCU(PUKAIIUS
(OCHOBHBIE, KUCIIOTHBIC, aM(OTEpHEIE,
Hecoseobpa3yronue), HOMEHKJIaTypa
(MeXayHapoaHasi Y TPUBHAJIBHAS) .
ITonyuyeHue u XumMH4yecKkrue CBOMCTBa
KHCJIOTHBIX, OCHOBHBIX U aM(OTEPHBIX
OKCHJIOB .

OcCHOBaHUSI: COCTaB, KJIACCU(MUKALINA,
HOMEHKJIaTypa (MeXIyHapOogHasT 1
TpUBHAJIbHAS), GUIUISCKUE U XUMHUEC-
CKHE CBOHCTBA, CLIOCOOBI MOJIyUYECHUS .
KucnoTsl: cocTaB, Ki1acCupUKaIUs,
HOMEHKJIaTypa, GU3HNISCKUE U XUMHYC-
CKHe€ CBOMCTBA, CIIOCOOBI NOJIYUYESHUS .
Psin akTUBHOCTH METaJUIOB .

6 KnaccugunupoBaTs n3ydaemble
BEIIECTBA 110 COCTaBY M CBOICTBaM .
CocTaBisaTh (OPMYJIBI OKCHJIOB,
KHCJIOT, OCHOBaHHM, COJIEH W Ha3bIBaTh
HX TI0 MEeXIyHapOJHOW HOMEHKJIa-
Type .

6 IIporao3upoBaTh CBOMCTBA BELIECTB HA
OCHOBE OOIHNX XUMHUUIECKHUX CBOMCTB
M3YYCHHBIX KJIACCOB/TPYII BEIIECTB,
K KOTOPBIM OHH OTHOCSITCSI .

6 CoCTaBIISITh MOJIEKYJISIDHBIE ypaBHE-
HHS peaKLui, WITIOCTPUPYIOLINX
XUMHUYECKHE CBOMCTBA U CIIOCOOBI
TIOJIy9EeHHUS BEIIECTB H3YUIECHHBIX
KJIACCOB/TPYIII, a TaK)Xe MOATBEpIKaa-
OHHUX I'€HETUYCCKYIO B3aUMOCBSA3b
MEXJTy HUMH .

o
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Coinu (cpenHue): HOMEHKIIaTypa,
CIIOCOOBI MOIyYeHUsI, B3anMOieficTBIe
coJel ¢ MeTaJlsIaMH, KUCIIOTAMHU,
IIeJI09aMH U COJISIMH .

T'eHeTndeckast CBSI3b MEXIy KIIaCCaMH
HEOPraHWYECKUX COCTUHEHUH .

JleMoHCcTpanuu

OOpa3Ipl HEOPraHMIECKUX BEIIECTB
pa3IMYHBIX KJIACCOB .

B3aumopeiictBue pactBopa cepHOM
kucaoTsl ¢ okcuaom menu(Il) .

Peaknus HelTpanuszauum .

BriTecHenne ogHOro Meramia IpyruM U3
pacTBOpa CoOJu .

JlaGopaTopHble M MpaKTHYeCKUe
pa6oThl

Jlabopamopuvie onvimol:
B3aumopeicTBre KHUCIOT ¢ METaJIJIAMU .
Ilonyuyenre HepacTBOPUMBIX OCHOBAHUH .
B3aumopeiictBue HepacTBOPHUMBIX
OCHOBaHMH C KHUCJIOTaMHU .

Paznoxenue ruapoxcuna meau(1l) mpu
HarpeBaHUH .

Ilpaxmuueckas paboma.:

Ne 6 . PenieHue skcnepuMeHTaIbHBIX
3aga4 o teMme «OCHOBHEBIE KJIAaCChI
HEOPraHUYECKUX COSTUHCHUID .

Boiuucnenun
— [0 YPaBHEHUSAM XUMHUYECKHUX peaKLnii

6 IIpon3BOAUTE BBIYHCIEHUS MO ypaBHE-
HUSIM XUMHYECKAX PEaKInH .

6 IlimaHupoBaTh U OCYIIECTBIISATH Ha
MPaKTHKE XUMHYECKHE dKCIIEPUMEHTEI,
TPOBOJIUTE HAOIIOACHUS, TeIaTh
BBIBOJIBI ITO Pe3yJIbTaTaM 3KCIIEPUMEHTA .

6 CrnenoBaTh ITpaBIIaM O6e30IIacHON
padoTel B 1abopaTopuu IIPU UCIIOIB30-
BaHUH XMUMHUYECKOW ITOCYIBI U 000pyHO-
BaHUA .

6 Vcrionp30BaTh NP BEIITOJTHEHUHN
YYeOHBIX 3aJaHUI U B IIPOIecce
HCCIIEOBATEIbCKON NeATEIbHOCTH
Hay4HO-IIOMYJISIPHYIO JUTEPaATypy
XHUMHYECKOTO COZEep>KaHUs, CIIPaBOI-
HbIE MaTepHasbl, pecypcsl VIHTepHeTa .

6 BricTpanBath pa3BEpHyThIe MUCHMEH-
HBIE W YCTHBIE OTBETHI C OMTOPOI Ha
nHdopMaIHIo U3 ydueOHHUKA U CIIPaBOY-
HBIX MaTEePHAJIOB, TPAMOTHO HCIIOJIB30-
BaTh U3y4YE€HHBIH NMOHATUHHBIA anmapat
Kypca XUMHHU
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Ilpooonocenue maébn.

IIpumepHBbIe TeMBbI,
pacKpbIBalONUIMe JAHHbII
pa3zaes NporpaMmel,

M KOJIMYeCTBO YacoB,
OTBOIMMOE HA X U3y4eHHUe

OcHOBHOE coaepikanue

OcHOBHbIE BU/BI AeSITEJbHOCTH
o0yuarommxcs

Paspen 3. [lepuoanyeckuii 3akoH M [lepuoanyeckas cucreMa XMMHUYeCKHX 37ieMeHTOB /I. U. MeH e 1eeBa.
CTtpoeHMe aTOMOB. XMMHU4YecKasi CBSA3b. OKUC/IUTEIbHO-BOCCTAHOBHUTE/IbHbIE peakiui (15 u)

Tema 8. [lepuoanyeckuit
3aKkoH M [lepuognyeckas
cHCTeMa XMMHUYeCKHUX
asiemeHToB /1. U. MeHgee-
eBa. CrpoeHue aToma (7 u)

IlepBBIe NONBITKY KJIACCU(DHUKAIINH
XAMHYECKHX 3J1eMeHTOB . [TonsaTue o
rpyInnax CXOJHBIX JIEMEHTOB (ILeJ104-
HbIE U I1E€JI0YHO3EMEJIbHbIE METAJLIIBL,
TaJIOreHbl, HHEPTHBIC T'a3bl) .

DIIeMeHTHI, KOTOpbIe 00pa3yIoT
aMdOTepHBIE OKCHIBI Y THAPOKCHIHI .
Ilepuoanueckuii 3akon u Ilepuonu-
JecKas CHCTeMa XHMHYECKHX 3JIEMEHTOB
JI. 1. Menneneesa . [lepuoasl, rpymnisl,
noArpynnel . @PU3NYECKU CMBICHT
MOPSITKOBOTO HOMEpPA 3JI€MEHTa, HOMe-
POB IEpHUOAA U TPYIIIEI .

Crpoenne atomoB . CocTaB aTOMHBIX
sinep . 3oTomsr . Onextpons! . CTpoeHue
3JIEKTPOHHBIX 000JIOUEK aTOMOB MEPBBIX
20 xuMHuUecKux 37eMeHTOB [leproanye-
ckoit cuctemsl /[ . 1. Menneneesa .
XapaKTepruCTUKa XMMHUYECKOIO 3JIEMEH-
Ta MO ero nonoxeHuro B Ilepuonmyeckoit
cucteme J[. 1. Menneneena .

6 PackppIBaTh CMBICI ITEPHOIUIECKOTO
3aKOHa .

6 IToHMMAaTh CylIeCTBOBaHHE ISPHOIUYC-
CKOW 3aBUCHMOCTH CBOVMCTB XHMHYEC-
CKHUX DJIEMEHTOB (M3MEHEHUE PAJINyCOB
aTOMOB U DJIEKTPOOTPHUIIATEIILHOCTH)

W X COSIMHEHHUH OT IOJIOXKSHUSI B
IIePUOIUYECKON CUCTEME U CTPOCHHS
aroma.

6 YcTaHaBJIMBATh CBSI3b MEXIY ITOJIOXKE-
HHEM 3JIEMEHTAa B MMEPHOTUIECKO
CHCTEME M CTPOCHHEM ero aroma (CocTaB
U 3aps] siapa, o01ee YUCIIO 3JIEKTPOHOB
U pacupeesieHHe UX 10 3JISKTPOHHBIM
CIIOSIM) .

6 IIporuo3upoBaTh XapakTep U3MEHCHUS
CBOJICTB 3JICMEHTOB U HUX COCAMHEHUH IO
rpymnmnam u nepuogam Ilepuoanyeckoit
CHCTEMBI .

6 XapakTepH30BaTh XUMHYECKHUE IIIEMEH-
THI IIEPBBIX TPEX IEPHUOJIOB, KAJIHs,
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3naueHue Ilepuoauyeckoro 3akoHa

u Ilepuoauyeckoi CUCTEMBl XUMUYE-
CKHUX 3JIEMEHTOB JUISl PA3BUTHUS HAYKU U
npaktuku . 1. 1. MeHneneeB — y4uéHbIH,
TIe1aror U rpax<aHuH .

JleMoHCcTpanuu

KopoTkoneproHass U JUTHHHOIICPHOI-
Hast Gopmel [lepronudyeckoii cUCTEMBI
xuMmudeckux anemeHToB J[ . 1. Mennene-
eBa.

O3HakOMJICHHE C 00pa3liaMH METaJLIOB
Y HEMETAJJIOB .

JlaGopaTopHble M MpaKTHYeCKUe
pa6oTsl

JlabopamopHnuiii onvim:
B3aumoneiictBue ruapokcuia MuHKa C
pacTBOpaMu KMCJOT U LIeJIouel

KaJgplUsl 1O MX MonoxkeHuio B Ilepmo-
nuudeckoit cucteme [l . 1. Mennesneena .
6 CrnenoBath mpaBwiaM Oe3ommacHou pado-
THl B JIaOOpaTOpPHHM IIPU HCIIOJIB30BAHUH

XAMHYECKOH MOCyAsl U 000pyIOBaHUSA .

6 BricTpauBaTh pa3BEPHYThIE MUCbMEH-
HBIE ¥ YCTHBIE OTBETHI C OITOPOil Ha
uHpopManuio u3 yueOHUKa U CIpaBOY4-
HBIX MaTE€PHUAJIOB, TPAMOTHO HCIIOJIB30-
BaTh M3Y4YECHHBIM MOHSITUWHBIN anmapat
Kypca XUMHUH .

6 Vcrionp30BaTh OPY BBHIITOJTHSHUN
y4eOHBIX 3alaHUN TEKCTHl YUeOHUKA,
crupaBodHble MaTepuaisl (Ilepuoguue-
CKYIO CHCTEMY XUMHYECKHUX 3JIEMEHTOB
J. . MenaeneeBa, TaOIUILy PacTBOPH-
MOCTH KHMCJIOT, OCHOBaHUH U coJjeil B
BOJE, DJICKTPOXUMHUUECCKUN PsiJT
HAIpPsSHKSHUH METaJljIoB) .

6 Vcrionp30BaTh NP BEITTOJTHEHUHN
yIeOHBIX 3aJaHHI U B IIpoIlecce
HCCJIEIOBATEIBCKON AESITEIbHOCTH
HAyYIHO-TIOIYJISIPHYIO JINTEPATYPy
XUMHYECKOIO COJIeprKaHusl, CIIpaBOU-
HBIE MaTepHaisl, pecypcsl HTEepHETA

Tema 9. XuMHuuyeckasi CBsI3b.
OKHC/IUTE/IbHO-BOCCTAHOBU-
TeJ/IbHbIE peaKIiuu

(84)

DJEeKTPOOTPULIATEILHOCTh AaTOMOB
XUMHUYECKHUX DJIEMEHTOB .

Xumuyeckas cBsi3b (MOHHAsl, KOBaJICHTHAs
TIOJISIpHASI M KOBAJICHTHAS HETIOJISIpHAS) .

6 PackpbpIBaTh CMBICIT H3y4aeMBbIX
TIOHSITHM .

6 OrnpenensTe BUI XUMHUYECKOW CBSA3H
B COCIIMHCHHH .
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OxoHuaHnue maoi.

IIpuMepHbIe TeMBI,
packpbIBaloIIye AAHHbII
pa3jeJ1 IporpamMmsi,

Y KOJINYeCTBO 4acoB,
OTBOJMMOE Ha UX U3yYeHUEe

OcHOBHOE coaepiKaHue

OCHOBHBIE BU/BI AeATEJIbHOCTH
o6y4Jaomuxcs

CTerneHb OKUCIICHHUS .
OKHCIHUTETFHO-BOCCTAHOBUTEIHHBIC
peakuuu (OBP) . Ilpomecchl OKuUCICHHS
Y BOoCCTaHOBIJICHUA . OKHCIUTENH 1
BOCCTaHOBUTEJIH .

JleMOoHCcTpanuu
OKHUCIINTEIILHO-BOCCTAHOBUTENLHEIE
peakuu: TOpeHue, PeaKIuu pa3iaokKe-
HUs1, COCAUHCHUS

6 OrmpenemnsiTh CTEIIeHb OKUCICHUS
XAMHYECKOr0 3JeMeHTa mo GopMyJie
€ro COeTMHECHUS .

6 OmpenenaTs 3JIeMEHT (BEIIECTBO) —
OKHUCJIUTEIb U DJIEMEHT (BEIIECTBO) —
BOCCTaHOBHUTEIIb .

6 OOBACHATH CYIIHOCTH IIPOIIECCOB
OKHCIICHUS U BOCCTAHOBJICHHS .

6 CoCTaBIISITH JISKTPOHHBIN OanaHC ¢
y4ETOM YHCJIa OTAAHHBIX U MPUHSITHIX
3JIEKTPOHOB .

6 CoCTaBJISITh ypaBHEHHE OKHCIHTEIb-
HO-BOCCTAaHOBUTEIBLHOW PEaKIIVH .

6 Vcrionp30BaTh NP BHIITOJIHEHU U
y4eOHBIX 3aJITaHUN TEKCTHl Y4eOHUKA,
CIIpaBOYHBIC MaTepHUaJIbI (IEpUOaNYE-
CKYIO CHUCTEMY XHUMHYECKHUX IJIEMEHTOB
J. 1. MenneneeBa, TabJIHIly pacTBOPH-
MOCTH KHCJIOT, OCHOBAHUN U cojiel B
BOJIC, DJICKTPOXUMUYSCKHUU PSIT
HaNpsHKEHUH METaJLIOB)
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9 KNACC

(2 4 B Hegento, Bcero 68 4, 13 HMX 4 4 — pe3epBHOE BpeMSA)

IIpyMepHbIe TEMBI,
pacKpbIBaloIye JaHHbIN
pa3jeJs IporpaMMmsi,

Y KOJINYECTBO YaCOB,
OTBOJMMOE Ha UX U3yYeHHe

OcHOBHOE coaepiKaHue

OCHOBHBIE BU/BI AeATE/TbHOCTH
06Gy4yaloImxcsa

Paszpes 1. BemecTBo M XumMmudyeckue peaknu (17 u)

IloBTOpEHUE U YIIyGIeHue
3HAaHUI OCHOBHBIX pa3/ejioB
Kypca 8 kiacca

(59)

ITepuonuueckuii 3akoH . [lepuonnueckas
CHCTEMA XUMHYCCKHUX DJICMECHTOB

J1 .1 . MengeneeBa . CTpoeHHE aTOMOB .
3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB
XUMHAYECKHUX IJIEMEHTOB MEPBBIX TPEX
MIEPUOAO0B, KU, KIS U UX
COCIUHCHUH B COOTBETCTBHH C MOJIOXKE-
HHUEM DJIEMEHTOB B NEPUOIUYECKON
CHCTEME U CTPOCHHUEM HX aTOMOB .
Kinaccudukanuss 1 HOMEHKIATypa
HEOpPraHMYEeCKHUX BELIECTB (MEX1yHa-
ponHas v TpUBHAIIbHAS) . XUMHAYECKUE
CBOWMCTBA BEIIECTB, OTHOCSIIUXCS K
pa3IMYHBIM KJIacCaM HEOPraHUYEeCKHUX
COE€IMHEHHUM, NX T€HETHYECKas CBsI3b
HEOPTraHUYECKHX BEIIECTB .

CrpoeHue BelecTBa: BUAbI XUMHUYECKOU
CBSI3U U THITBI KPUCTAIUTMYECKUX PEIIé-
TOK . 3aBHCUMOCTE CBOMCTB BEILIECTB OT
UX CTPOCHHUS .

6 XapaKTepHU30BaTh XUMHYECKUE
3JIEMEHTHI IEPBBIX TPEX MEPHOIOB,
KaJusl ¥ KaJbIUs M0 UX ITOJO0XXECHUIO
B Ilepuoguueckoii cucreme /. 1. Men-
Jeneena.

6 KitaccupunmpoBats 1 Ha3bIBaTh
HEOpraHWYeCcKHe BeIeCTBAa U3YUEHHBIX
KJIaCCOB .

6 OnmceIBaTh OOIINE XUMHISCKHUE
CBOIiCTBa BEIIECTB PA3JIMYHBIX Kjlac-
COB, IIOATBEPXXIaTh CBOMCTBA MpUMepa-
MU MOJICKYJISIDHBIX yPaBHEHHIT XUMU-
YECKHUX peaKIuH .

6 OnpenensTh BUJI XUMHUYECKOU CBSI3U U
THUIT KPUCTAIUIUYECKOM peIETKHU
BEIIIECTBA .

6 IIporHo3upoBaTh CBOMCTBA BEIIECTB B
3aBHCUMOCTH OT UX CTPOCHHS .

6 BricTpamBaTh pa3BEPHYTHIE THCEMEH-
HBIE ¥ YCTHBIE OTBETHI C OIIOPOH Ha
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Ilpooonocenue maébn.

IIpumepHBbIe TeMBbI,
pacKpbIBalONUIMe JAHHbII
pa3zaes NporpaMmel,

M KOJIMYeCTBO YacoB,
OTBOIMMOE HA X U3y4eHHUe

OcHOBHOE coaepikanue

OcHOBHbIE BU/BI AeSITEJbHOCTH
o0yuarommxcs

JleMoHCcTpanuu

1. Moaenu KpUCTAIUTMYECKUX PEIIETOK
HEOpraHU4eCKUX BEIIECTB .

2 . KopoTkonepuoaHasi u JJIHHHOIIEPHUO-
Hast popmel [lepuoanaeckoil cucTeMsl
XumMudeckux ajeMeHToB /I . 11 . Mennaene-
eBa

uH(pOPMALIHIO U3 y4eOHUKA U CIIPaBOY-

HBIX MaTE€pPHAJIOB, TPAMOTHO HUCIIOJIB30-

BaTh U3YyYECHHBIM NOHSITUNHHBIN anmapar
Kypca XUMHUH .

6 VMcrionp30BaTh NP BHITTOJTHEHUHU
y4eOHBIX 3aJaHUH U B IIpoliecce
HCCIIeOBATEIHCKON NeATEIbHOCTH
HAy9IHO-TOIYJISIPHYIO JIUTEPATypy
XHUMHYECKOr0 COJIePIKaHUsI, CIIPaBOU-
HbIE MaTepHabl, pecypcbl HTepHeTa

Tema 1. OCHOBHbIE 3aKOHO-
MEPHOCTH XUMHUYECKHX
peakumi

(49

Kitaccudukanuss XUMHYECKUX peaKIuid
110 Pa3JIUYHBIM MIPU3HAKaM (10 YHUCITY U
COCTaBy yYacTBYIOIINX B PEAKIIUH
BEIIECTB, [0 TeTUIOBOMY 3P deKTy, 1Mo
U3MEHEHHUIO CTEIEHEN OKUCIEHUS
XUMHYIECKHUX 3JIEMEHTOB, II0 0OpaTHMoO-
CTH, 10 yJaCTHIO KaTaJInu3aTopa) .

DK30- ¥ 3HAOTEPMHUYECKUE PEAKIINHU,
TepMOXVMMHYECKHe ypaBHeHUs . IlomHs-
THE O CKOPOCTH XUMHUYECKOH pEeaKIny .
IToHssATHE O rOMOI€HHBIX U reTe€POrcHHbIX
peakuusx . [Tousitue o6 06paTl/IMle

6 PackpbIBaTh CMBICI U3y4aeMbIX
MOHSATHUHA U MPUMEHSITH 3TH NOHSITHS
[P OTITUCAHUHU CBOMCTB BEIIECTB U UX
OpeBpalleHui .

6 KitaccuuimpoBaTh XUMHYSCKHUE
peaKIiy MO Pa3JIMYHBIM IPH3HAKaM .

6 YcTaHaBINBATh 3aBUCUMOCTH CKOPOCTH
XUMHUYECKOHN peakny OT Pa3IMuHbIX
(akTopos .

6 IIporHO3MpPOBaTh BO3MOKHOCTH
NPOTEKaHUA XUMHNYCCKUX MpPEBpaLIC-
HUI B Pa3JINYHBIX YCJIOBUAX .
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M HEoOpaTHMBIX XHUMHYECKHX pEaKIH-
sx . [ToHsITHE 0 XMMHUYECKOM paBHOBE-
cun . DaKkTOpHI, BIUSIONINE HAa CKOPOCTH
XMMHYECKOH pPeakI U TOJIOXKEHNE
XHMHYECKOT'O PAaBHOBECHSI .
OKHUCINTEITEHO-BOCCTAaHOBUTEIIEHBIC
peakuuu (3IEKTPOHHBINA OajaHC OKUCIIH-
TEJILHO-BOCCTAHOBHUTEIIFHON PEaKIuu) .

JleMOHCcTpanuu

1 . 3aBUCHMOCTH CKOPOCTH XUMHYECKOU
peakuuy OT Pa3IMYHBIX (PaKTOPOB .

2 . BospaeilicTBue KaTaiu3aTopa Ha
CKOPOCTh XHMHYECKOH PEaKIuy .

3 . Ilpumepsr HeoOpaTUMEIX U 0OpaTH-
MBIX PEaKIHH .

4 . CMelieHne paBHOBECHSI XUMUYECKOI
peaxIuu .

Botuucnenusn

— KOJIMYECTBA BEIIEeCTBa, 00bEMA U

MaccChl peareHTOB WJIH MPOAYKTOB MO
YpPaBHEHUSIM XUMHUYECKUX pEaKIni

6 OnpenensaTb OKUCIUTEIb U BOCCTAHO-
Butens B OBP .

6 CoCTaBIIAATH 3JIEKTPOHHBIA OanaHC
peaxknuH .

6 IIpon3BOIUTE BBIYUCICHHS 10 XHUMHUYeE-
CKUM ypaBHEHHUSIM .

6 BricTpauBaTh pa3BEPHYThIE MUCbMEH-
HBbIE U YCTHBIE OTBETHI C OMTOPOI HA
uHGOPMALMIO U3 y4eOHUKA U CIIPaBOY-
HBIX MaTe€pHajIoB, IPAMOTHO UCIIOJIB30-
BaTh M3Y4YECHHBIM MOHSITUNWHBIN ammnapat
Kypca XUMHUH .

6 Vcrionp30BaTh NP BBIITOJIHEHUHN
YYeOHBIX 3aJaHHUI U B IIpOIecce
HCCIIEJOBATENBCKOMN 1€ TENLHOCTH
HAyIHO-TIOIYJISIPHYIO JINTEPATypy
XUMHUUYECKOT0 COAEpKaHUsl, CIIPaBOY-
HBIE MaTepHansl, pecypcsl MHTEpHETA

Tema 2. ds1eKTpoauTHYECKAA
Aucconyanys. XuMu4eckue
peakIuu B pacTBopax

(84)

Teopust SIEKTPOTUTHICCKON TUCCOIIAA-
UM . DJICKTPOITUTHI U HEAJICKTPOIUTHI .
Kartnonsl, aHHOHEI . MeXaHu3M JUCCO-
[HaMN BEIIECTB C Pa3IUNIHBIMHU
BHJIAMH XUMUYECKOI1 CBsA3H . CTEeHb
nucconuanuy . CHIBLHBIE U cl1a0bIe
SJICKTPOJIUTHI .

6 PacKpBIBaTh CMBICIT H3yJaeMBbIX
TOHSATHH, a TAKXKE CMBICI TEOPUH
3JIEKTPOIUTHYIECKON TUCCOINAIINH .

6 OOBSICHATH NPUYUHBI JIEKTPOIPOBOJI-
HOCTH BOJJHBIX PaCTBOPOB .

6 COCTaBJISITh YpaBHEHUS AUCCOLIMAIIU
KHCJOT, HIEJIOYEH U COJICH, MOJTHBIC
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Ilpooonocenue maébn.

IIpumepHBbIe TeMBbI,
pacKpbIBalONUIMe JAHHbII
pa3zaes NporpaMmel,

M KOJIMYeCTBO YacoB,
OTBOIMMOE HA X U3y4eHHUe

OcHOBHOE coaepikanue

OcHOBHbIE BU/BI AeSITEJbHOCTH
o0yuarommxcs

Peakun noHHOrOo OOMEHa, yCIIOBHS UX
npoTtekaHus . IOHHbIE ypaBHEHUS

peaxuuii .

XUMHYECKHE CBOMCTBA KHCJIOT, OCHOBa-
HHH U COJICH B CBETE MpEACTaBICHUI 00
3JIEKTPOIUTUYECKON nuccounanuu . Cpena
pactBopa . [loHsATHE O TUAPOINU3E COTIEH .
KadecTBeHHBIE peakIIil Ha KaTHOHBI

Y aHUOHBI .

JleMoHCcTpanuu

DekTpuyecKasi MpPOBOAUMOCTh PACTBO-
POB BEIIECTB; IBHKEHHE HOHOB B JJICK-
TPUUESCKOM IMOJIC .

OMbBITHI, WITFOCTPUPYIOIINE TTPU3HAKA
MIPOTEKaHWs PeaKuii HOHHOTO oOMeHa .
OnBITHI TI0 OMPEACICHUIO CPEJIbl B
pacTBOpax cosei (xJopuaa HaTpus,
KapOOHaTa HaTpus, XJIOpHUAa IUHKA) .

JlaGopaTopHble U MPaKTUYeCKHe
pa6oThbl

Jlabopamopnuwiil onvim:

Peaknun nonHoro oOMeHa B pacTBOpax
SJIEKTPOJINTOB: cyib(para mexu(Il)

U COKpaIlIEHHbIC NOHHBIC YPaBHEHHUS
XUMHYECKHUX PEaKIuii HOHHOTO
oOMeHa .

6 TlitaHupOBaTh U OCYILIECTBIISATH Ha

MPaKTUKE XUMHUYECKUE IKCIIEPUMEHTHI,

IIPOBOJIUTE HAOJIIOICHMUS, 1e1aTh

BBIBOJIBI I10 pe3yJibTaTaM dKCIIEPUMEH-

Ta.

CrnemoBaTh mpaBuiiaM 0e30MacHOM

paboThI B 1a60paTOpPUU MIPU UCIIOIB30-

BaHWW XMUMHYECKOW MOCYIBI U 0060pyHO-

BaHMUS .

TIpou3BOINUTE BBIYMCICHUS MO XUMHUYC-

CKHUM yPaBHEHHSIM .

6 BeicTpanBaTh pa3BépHYThHIC ITUCHbMEH-
HbIC U yCTHble OTBECTHI C OHOpoﬁ Ha
uHpopMaIuio U3 ydeOHHUKA U CIIPaBOY-
HBIX MaTepHUajoB, IPAMOTHO HUCHOIb30-
BaTh U3yYCHHBIH NMOHATHUHHBINA ammapat
Kypca XUMUH .

6 MIcrionp30BaTh MPU BBHITTOJTHEHUN
y4eOHBIX 3aJaHUil U B IIpoliecce
HCCIIe0BATEIIbCKON NesITeIbHOCTH

o

o
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¥ mENo4un, KapOoHaTa HATPHS U COJIS-
HOM KMCJOTHI, peakiusl HEUTpaiu3aluu
MeXIy TUAPOKCHAOM KaJIMS U COJISTHOM
KHUCJIOTOH .

Ilpakmuueckas paboma:

Ne 1. Pemrenue sKkCepuMeHTaIbHBIX

3a/1a4 110 TeMe .

Botuucnenus

— IO YPaBHCHHUAM XUMHWYCCKHUX peaKHI/If/i

HayYHO-TIOITYJISIPHYIO JINTEPATypPy
XUMHYECKOTO COAEPIKAHUSI, CIIPaBOY-
HbIe MaTepualbl, pecypcbl IHTepHETa

Pazpes 2. HeMeTasLsibl M UX cOeAUHEeHMS (24 u)

Tema 3. O611ast XapaKTepu-
CTUKA XMMHUYEeCKHUX 3/IeMeH-
TOoB VIIA-rpynnsl. I'asioreHsl
(49)

OO11ast XapaKTEepPUCTHKA TaJIOTCHOB .
OCOOCHHOCTH CTPOCHHS aTOMOB dTHX
9JIEMEHTOB, XapaKTEepHbIC JUIsI HUX
crenieHu okucieHus . CTpoeHue u
(puzmyeckre cBoicTBA MPOCTHIX Be-
IIECTB — rajgoreHoB . XMMHYECKHE
CBOICTBa Ha IIpUMepe Xjopa (B3anmo-
ICHCTBHE C METaJIaM1, HEMETAJIaMH,
menodamMu) . Xaoposoaopos . ComnstHas
KHMCIIOTa, XUMHYECKHIE CBOMCTBA,
noJrydyeHue, nmpumMeHeHue . KauectBeH-
HBIC PEAKIINU Ha TaJIOTCHUI-UOHEI .
HeiicTBre x0pa M XJIOPOBOJIOPOJA Ha
Opra’usM uesioBeka . Baxkneime
XJIOPUIBI U UX HaXOXKJICHUE B MPHUPOJIE .

JdeMoHcTpanum
BH}leOMaTepI/laan: raJJIoreHbl U UX
COEJIMHEHHUS .

O06pa3nsl XJIOPUIOB .

6 OOBICHATH O0IIE 3aKOHOMEPHOCTH B

HU3MEHEHHH CBOMCTB HEMETAJIOB B UX
COSIMHEHUH B Ipeiesiax MajblX Iepruo-
JIOB W TJIABHBIX TToarpymm [lepuoande-
CKOI CUCTEMBI XUMHUYECKUX DJICMEHTOB
C Y4€TOM CTPOCHHUS UX ATOMOB .

6 XapakTepu3oBaTh (PU3UUCCKUEC U XU-

MHUYECKHE CBOWCTBA MPOCTHIX BEIIECTB
rajJoreHoB (Ha MpUMepe XJjopa) U
CIIOXKHBIX BEIIECTB (XJIOPOBOIOPOJA,
XJIOpHa HATPHs), CIIOCOOBI UX MOJTy4e-
HUs, IPUMCHCHUEC U 3HAYCHUC B
MPHUPOJIEC U )KU3HH YEJIOBEKa .

6 OnpenensaTs TaloreHUA-UOHEI B

pacTBope .

6 [InanupoBaTh U OCYyLIECTBIIATL HA

MPAKTUKE XUMHUYECKUE IKCTICPUMECHTHI,
OPOBOIUTH HAOIIOJICHUS, ICIaTh
BBIBOJBI I10 pe3yJIbTaTaM 3KCIIEpUMEHTA .
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Ilpooonocenue maébn.

IIpumepHBbIe TeMBbI,
pacKpbIBalONUIMe JAHHbII
pa3zaes NporpaMmel,

M KOJIMYeCTBO YacoB,
OTBOIMMOE HA X U3y4eHHUe

OcHOBHOE coaepikanue

OcHOBHbIE BU/BI AeSITEJbHOCTH
o0yuarommxcs

JlaGopaTopHble U NPAaKTUYeCKHe
pa6oThbl

JlabopamopHhuwiii onvim:
Pacno3znaBanue XJIOpUI-HOHOB .
Ilpaxkmuueckas paboma:

Ne 2 . Tlomy4eHue COJITHOW KHUCIIOTHI,
U3ydeHHe e€ CBOMCTB .

Buviuucnenusn

— 110 ypaBHEHUSIM XUMHYECKUX PEaK-
U, €CJIU OJIMH U3 PEarcHTOB JaH B
H30BITKE;

— 00BEMOB Ta30B O yPAaBHEHUIO
peaKkuu Ha OCHOBE 3aKOHA 0OBEMHBIX
OTHOIIICHU# Ta30B

6 CiienoBath mpaBmiiaM 0e30MacHOU pabo-
TBI B JJA0OpaTOPHUH TPH HUCIIOIB30BaHUU
XUMHYECKOH MOCybl U 000PYIOBAHHUS .

6 BricTpanBaTh pa3BEpHYTHIC TUCHMEH-
HBIE U YCTHBIE OTBETHI C OIIOPOH Ha
nHpopManmio U3 ydeOHHUKa U CIIPaBOU-
HBIX MaTE€pPHAJIOB, TPAMOTHO HUCIIOJIB30-
BaTh U3YyYECHHBIM NOHSITUNHHBIN anmapar
Kypca XUMHUH .

6 VMcrionp30BaTh MPH BHITTOJTHEHUHN
y4eOHBIX 3aJJaHUH U B IIpoliecce
HCCIIe0BATEIHCKON IeATEIbHOCTH
HayYHO-NOIYJISIPHYIO JINTEPaTypy
XUMHYIECKOTO COACP KaHMUS, CIIPaBOI-
HbIE MaTepHabl, pecypcbl HTepHeTa

Tema 4. O611asa XapaKTepHu-
CTHKAa XMMUYECKHUX 3JIeMeH-
TOB VIA-rpynnsl. Cepa u eé
coepuHeHus (5 1)

OO6miast XapaKTepUCTHKA 3JIEMEHTOB
VIA-rpynmnsi . OCOOCHHOCTH CTPOCHUS
aTOMOB 3THX 2JIEMEHTOB, XapaKTepHEIS
JJIA HUX CTCIICHH OKHUCJIICHHUA . CTpOeHI/le
" (pU3HIECKHE CBOWCTBA MPOCTHIX
BEILIECTB — KHCJIOPOJa U CEPHI .
AnmorporHele  MOAMGUKAIUA  KHCIIOPO-
na U cepbl . XUMHUUYECKHE CBOMCTBA CEPBHI .
CepoBonopoa, CTpoeHHue, HpU3n4YecKue

6 OOBSCHSTH OOIIIMEe 3aKOHOMEPHOCTH
B UBMEHCHUU CBOMCTB DJICMECHTOB
VIA-rpynnsl 1 uX COeJUHEHUI
C y4€TOM CTPOCHHSI UX aTOMOB .

6 XapakTepHn3oBaTh (PU3NICCKHE
U XUMHUYESCKHUE CBOMCTBA MPOCTOTO
BEIIEeCTBa CEPhI U €€ COSTUHECHUHN
(cepoBozopoaa, OKCHIOB CEPhI, CEpHOU
KHCJIOTHI, CYJIb(}aTOB), CIIOCOOBI UX
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U XUMHUYecKue cBoMcTBa . OKCHIBI Cephl
Kak MPeJACTaBUTENIN KUCIOTHBIX OKCH-
noB . CepHasi KuCiI0Ta, (PU3UIECKHUE

M XUMHYECKHe CBOMCTBa (00IIMe Kak
MPEeACTAaBUTENS KJIacCa KMCJIOT U CICLH-
(rueckue), npuMeHEHHE .

XyMH4YecKrne peakilny, JIeXKaIue B Oc-
HOBE MPOMBIIIICHHOTO cII0c0o0a Imojyye-
HUsI CEpHON KUCJIOTHI . AnnapaTsl U
MPOTEKAaIOIINe B HUX MPOoIeccHl (Ha IpH-
Mepe MIPOU3BOJICTBA CEPHOIl KHUCIIOTHI) .
Coun CepHOM KHUCJIOTHI, Ka4eCTBEHHAsI
peaxkius Ha CyJib(aT-HOH .

Haxoxaenue cepbl 1 €€ coeITMHEHUN

B ipupoJe . XUMHUUIECKOe 3arpsi3HeHHe
OKpYIKaloIel cpe/ibl COeTMHEHUSIMH
cepbl (KHCIIOTHBIE JTOXKIH, 3arps3HEeHHE
BO3IyXa U BOJOEMORB), CITOCOOBI €Tr0
MPEOTBPALICHHS .

JleMoHCcTpanuu

Konneknuu (Bumeomarepuaibl): cepa

U €€ COeTVHEHUS .

OOyrimBaHue caxapa Mo JAeHCTBHEM
KOHI[EHTPUPOBAHHOW CEPHON KHCIIOTHI .

JlaGopaTopHble U MpaKTUYeCKUe
pa6oThl

Jlabopamopnvie  onvimuvi:
OOHapyxeHne cyiab(aT-HOHOB .
BzaunmopeticTBrue pa3baBiIeHHONW CEpHOU
KHUCJIOTBI C IIUHKOM .

MOJY4CHUsI, IPUMCHCHHUE U 3HAYCHUE
B IIPUPOJIC U )KU3HU YEJIOBEKA .

6 Omnpenensarh HATHYUE CYIb()aT-HOHOB
B pacTBOpE .

6 OOBSICHATD CYIIHOCTBH 3KOJIOTHYSCKUX
npobieM, CBsI3aHHBIX C ITlepepaboTKOM
COEIMHEHUH Cephl .

6 [InannpoBaTh U OCYIIECTBIISITH Ha
MPAKTUKE XUMUYCCKUE IKCIICPUMCHTHI,
MPOBOINUTEH HAOJIOICHUSI, IeJIaTh
BBIBOJIBI 10 PE3yJIbTaTaM SKCIEPUMEHTA .

6 CrenoBaTh mpaBujiaM O0e30macHOU
paboTHI B 1a6OpaTOPUU IIPH UCHIOIIB30-
BaHUM XHUMHUYECKOHW MOCYIBI U 000pyIo-
BaHUA .

6 TIpon3BOUTEL BBIUKMCIICHUS IO XHMUYE-
CKHM YpaBHEHUSIM .

6 Mcnionp30BaTh OPU BBITTOJTHEHUHN
y4eOHBIX 3a/IaHUI TEKCThI YUCOHUKA,
cupaBouHble MaTepuansl (Ilepuoguae-
CKYIO CUCTEMY XHUMHYECKHUX JIIEMEHTOB
J1. 1. MennaeneeBa, TaGIUILy paCTBOPH-
MOCTH KHUCJIOT, OCHOBAaHHUM U COJICH
B BOJE, DIIEKTPOXUMUYCCKUHA s
HaIpsDKEHUH METajljIoB) .

6 lcrionp30BaTh NPH BBHIMTOJHEHUH y4e0-
HBIX 3aJIaHUU U B MIPOIIECcCe UCCIieqOBa-
TEJIbCKOM ACATCIIBbHOCTHU Hay'-IHO—l'IOl'ly—
JIAPHYIO TUTEPATYPy XUMHICCKOTO
coAeprKaHUs, CIIPaBOYHBIE MaTCPHAITBI,
pecypcbl UntepueTa
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Ilpooonocenue maébn.

IIpumepHBbIe TeMBbI,
pacKpbIBalONUIMe JAHHbII
pa3zaes NporpaMmel,

M KOJIMYeCTBO 4YacoB,
OTBO/IMMOE HA X U3y4YeHHUe

OcHOBHOE coaepikanue

OcHOBHbIE BU/BI AeSITEJbHOCTH
o0yuarommxcs

Boltuucnenus

— [0 YpaBHEHHUSIM XUMHUYECKUX PEaKIIHil;
— MaCCOBOM JIOJIX BBIXOJA MPOAYKTa
peakuuu

Tema 5. O611as1 XapaKTepu-
CTMKa XUMHY€eCKHX 3/1eMeH-
TOB VA-rpyninsl. A3or,
docdop u ux coeuHEeHUA
()

OO6mas XxapakTepHUCTHKA DJISMEHTOB
VA-rpymsl . OcOGeHHOCTH CTPOSHUS
aTOMOB 3THX JJIEMEHTOB, XapaKTePHBIE
JUISI HUX CTETICHU OKHUCIICHUS

A30T, pacripocTpaHeH!e B IIPUPOLE,
(usznyueckre u XUMHUYECKHe CBONCTBA .
KpyroBopot a3zora B nipupoje .

AMMHaxk, ero GuU3NIecKrue U XUMHIe-
CKHE CBOWCTBA, MOJIy4eHHE U TPUMEHe-
Hue . Conn aMMOHUS, UX QU3HIESCKHE

1 XUMHUYECKHEe CBOMCTBA, IPUMEHEHHE .
KauecTBeHHast peakmusi HA MOHBI
aMMOHUS .

A3oTHas KucIioTa, e€ pusnueckre

W XUMWYECKHE CBOWCTBa (00mIHe Kak
MIPEACTaBUTEINs Kilacca KUCIOT U
cnennduaeckue) . Mcrnonp3oBaHne
HUTPATOB U COJie aMMOHHMsI B Ka4eCTBE
MHHEpaIBHBIX yA0OpeHMI .

6 OOBSICHATH OOIIIMEe 3aKOHOMEPHOCTH B
M3MEHEHHUH CBOVCTB DJICMEHTOB
VA-rpynnsl ¥ UX COeAMHEHUHN ¢ y4€TOM
CTPOCHMS UX aTOMOB .

6 XapaKTepu30oBaTh GU3HIESCKUE U

XHUMHYECKHE CBOWCTBA MPOCTHIX

BeIecTB a3oTa U pocdopa u nx coenu-

HEHUH (aMMHaKa, coJei aMMOHUS,

a30THOM KHCJIOTHI, HUTPATOB, OKCHJIA

ocdopa(V) u pochopHOit KHCITOTHI,
docdaToB), cnocoObI UX TTOTYUCHHUS,

IIpUMEHEHNE U 3HAaUYCHHUE B IPUPOJIE

W JKM3HH YEJIOBEKa .

OnpenensaTs HOHbI aMMOHUS U (poc-

(aT-HOHBI B pacTBOpE .

6 OOBSICHATH CyITHOCTbH KOJOTHISCKUX
nmpo6sIeM, CBSI3aHHBIX C HAXOXKICHHEM
coeTMHEeHUH a3ora u pocdopa B
OKpY>Karolleu cpene .

o
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XUMHYECKOE 3arpsI3HEHUE OKPYIKAK0-
el cpenbl COeUHESHUSIMHA a30Ta
(KHCIIOTHBIC JOXXIH, 3arpsA3HCHUE BO3LY-
Xa, TOYBBI U BOJOEMOB) .

docdop, ammoTponHble MOIUGUKAIITN
docdopa, puznueckue u XUMHIESCKHE
CBOICTBa.

Oxcug dpocdopa(V) u pochopuas
KHUCII0Ta, GU3HYECKHEe U XUMHUECKHE
CBOMCTBa, nonyuyeHue . KauectBenHas
peakius Ha GocdaT-UOHEBI .
Hcnonp3oBanue ¢ocdaToB B KauecTBe
MUHEpaIbHBIX YI0OpeHHil . 3arpsi3HeHue
MIPUPOAHBIX BOKOEMOB (dochaTamu .

JleMoHCcTpanuu

Konneknun: ¢ochop n ux coennHeHHS .
BsaumopelicTBue KOHIIEHTPUPOBAHHOM
a30THOU KHCJIOTBI C MEABIO .

JlabopaTopHble U NpaKTUYEeCKHUE
pa6oThbl

Jlabopamophuvie onvimel:

1 . B3aumopaeiicTBue coyieii aMMOHHS

C METOYBIO .

2 . O3HaKkOMJICHHE C O0Opa3laMu a30THBIX
1 (ochopHBIX yaoOpeHwHii .
Ilpaxmuueckas paboma:

Ne 3. INomydeHne amMmmuaka, H3ydeHHUE
€Tr0 CBOMCTB .

Boiuucnenun
— IO YpaBHEHUSIM XUMHUYECKUX peak-
85078

6 IlimaHupoBaTh U OCYIIECTBIISITH Ha
MpPaKTHKE XUMHUYIECKHE DKCIIEPUMEHTHI,
MPOBOAUTH HAOIIOAEHUSA, AeIaTh
BEIBOJBI 10 pe3yJIbTaTaM dKCIIePH-
MEHTa .

6 CrnenoBaTh mpaBuiaM O0e30macHOU
paboThI B 1a00paTOpUH IPH UCTOIIB30-
BaHWHA XMMHUYIECKOH IOCYABI U 000pyHo-
BaHUA .

6 IIpon3BOAUTH BBIYUCICHHS 10 XHUMHUUE-
CKUM ypaBHEHHSIM .

6 Vcrionp30BaTh NP BEIITOJTHEHUHN
Y4eOHBIX 3aJaHUN TeKCTHI yueOHUKa,
CIIpaBOYHBIE MaTepHaibl (IIEPHUOINIC-
CKYIO CUCTEMY XHUMHYECKHUX DJICMEHTOB
J .. MenaeneeBa, TaOIUILy pacTBOPH-
MOCTH KHMCJIOT, OCHOBaHMH U coJjeil B
BOJI€, DJIIEKTPOXUMHUIECKHH P
HAIpPsSHKSHUH METaJlIoB) .

6 Vcrionp30BaTh NP BEITTOJTHEHUHN
Y4eOHBIX 3a/IaHUI U B IIpoOIecce
HCCIIEOBATEILCKON NeATEITbHOCTH
HAay4YHO-TIONYJISIPHYIO JUTEPATypy
XAMHUYECKOr0 COJIepIKaHusl, CIIPaBOY-
HBIE MaTepHaisl, pecypcsl HTEepHETA
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Ilpooonocenue maébn.

IIpumepHBbIe TeMBbI,
pacKpbIBalONUIMe JAHHbII
pa3zaes NporpaMmel,

M KOJIMYeCTBO YacoB,
OTBOIMMOE HA X U3y4eHHUe

OcHOBHOE coaepikanue

OcHOBHbIE BU/BI AeSITEJbHOCTH
o0yuarommxcs

Tema 6. O6111asa XapaKTepuc-
THKa XUMH4Y€eCKHX 3JIeMeH-
TOB IVA-rpynmnsi.

Yriepoa u KpeMHUI U UX
coeJHEeHUsA

(CRY)

Vriepon, amnoTponHbie MoauduKa-
LIMH, PacIIpOCTPaHEHHE B IIPHPOJIC,
r3nueckne 1 XUMHYECKHE CBOMCTBA .
Ancopbuus . Kpyrosopor yriepoaa

B IIPHPOJIE .

Oxcunsl yriepona, ux GHU3HNISCKHUe

M XUMHWYECKUE CBOHCTBA, NX ASHCTBUE
Ha )KUBBIE OPTaHU3MEI, ITI0JIy4YCHHE

U TIpUMEHEHWE . DKOoJIoThdeckue mpoodire-
MBI, CBSI3aHHBIE C OKCHUIOM YTJIepO-
na(IV); runore3a T00aTBLHOTO MOTEIIIC-
HUSI KJIMMAaTa; MapHUKOBBIA 3 (eKT .
VYronbHas KUCIIOTa U €€ COJIH, X
(usnueckre U XMMHYECKHE CBOICTBA,
roJlydeHue u npumeHeHue . KadectBen-
Has peakuus Ha KapOOHAT-NOHBI .
Hcnonb3oBaHue KapOOHATOB B OBITY,
MEIUIIMHE, POMBIIIJICHHOCTH, CEJlb-
CKOM XO3SIICTBE .

IlepBoHauyanbHbIE TOHATUS 00 OpraHu-
YEeCKHUX BEIIECTBaX KaK O COCIMHEHHMIX
yriaepoaa: 0COOCHHOCTH COCTaBa U
cTtpoeHus . [IoHsATHE 0 OMOJIOTHYECKHU
Ba)KHBIX BEIECTBaX: )XKHUpax, Oeykax,

6 OOBSICHATH 00IIMEe 3aKOHOMEPHOCTH

B U3MCHEHHU CBOWCTB JIEMEHTOB

IVA-rpynnsl u ux coeilMHeHui ¢ y4é-

TOM CTPOCHHS UX aTOMOB .

XapakTepHu3oBaTh (QU3NIESCKUC

U XUMHYECKHE CBOMCTBA MPOCTHIX

BEIIECTB yIJjIepoJa U KPEMHUS U UX

coeUHEeHU# (OKCUIOB yriepoja,

YTOJIBHOW KHUCJIOTHI, KapOOHATOB,

OKCHJla KPEeMHHUS, KPEMHUEBOI KHUCIIO-

ThI, CHJIMKATOB), CIIOCOOBI X TOJIy4e-

HUsI, IPUMEHEHHE U 3HAUYCHUE B

NpUPOJE U )KU3HHU UeJIOBEKa .

6 OrmnpenensiTh kKapOOHAT- M CUJIUKAT-
HOHBI B paCTBOPE .

6 OOBACHATH CYIIHOCTBH DKOJIOTUYECKUX
npo6IeM, CBSI3aHHBIX C HAXOXKICHHEM
YTJIEKHUCIIOTO Ta3a B OKPY KAIOIIeh
cpene.

6 NnnrocTpupoBaTh B3aMMOCBSI3b
HEOPTraHWYECKUX COCNUHCHUH yriiepoja
¥ OPraHUYECKUX BEIISCTB .

6 IInanupoBaTh U OCYIIECTBIIAThL Ha
MIPaKTUKE XUMHYECKHE dKCIIEPHUMEHTEHI,

o
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yrieBojax . MaTepuanbHOE €IUHCTBO
OpPraHUYECKUX H HEOPraHNYEeCKUX
COCAVHECHMUI .

Kpemunuii, ero ¢pusndeckue U XUMHAIE-
CKHE CBOHCTBA, MOJIy4YCHUEC U IPUMCHE-
HHUE B DJICKTPOHHKE .

CoenuHeHus1 KPEeMHHUSI B IIPUPOJIC .
OOmue nmpeacTaBiaeHUs 00 OKCUIIE
kpemHUA(IV) 1 KpeMHUEBOH KHCIIOTE .
CuiikaTel, UX HCHOJb30BaHHE B OBITY,
MeIHUIMHE, IPOMBIIUICHHOCTH . Bax-
HEMHIIIe CTPOUTENbHEIE MaTepHaIbL:
KepaMHKa, CTEKIIO, [[EMEHT, OETOH,
’)kene300eToH . [IpoGiieMbr Oe30macHoro
HCIIOJIb30BaHMsI CTPOUTENIBHBIX MaTe-
pHAalIOB B ITOBCEIHEBHOM KU3HH .

JleMoHCcTpanuu

Mopaenu KpucTaJuIMIeCKUX PeméToK
anMasa, rpaduTa, MOJEKYJIBl Qyuiepe-
Ha.

AncopOuust pacTBOPEHHBIX BELIECTB
aKTHBHPOBAHHBIM yriéM . [IpoTHBOras .
BnueomaTepuanbl: CUJIMKaTHasA 1npo-
MBILIICHHOCTb .

Mopenu MoJIeKyJI OpraHHYeCKHX Be-
LISCTB .

JlabopaTopHble U NPaKTU4eCKue padoThl
Jlabopamopnuiii onvim:
KaugectBennas peaKkius Ha Kap6OHaT—I/IOH .

NpOBOAUTH HAOIIOACHUsS, AeaTh
BBIBOJBI ITO PEe3yJIbTaTaM IKCIIEPUMEHTA .

6 CrnenoBaTh mpaBuiaM O0e30macHOU
paboThI B 1a00paTOpUH IPH UCTOIIB30-
BaHUM XUMHUYECKOH MOCynsl U 06opyao-
BaHUA .

6 Vcrionp30BaTh NP BEIITOJTHSHUH
y4eOHBIX 3alaHUN TEKCTHl YUeOHUKA,
crupaBouHble MaTepuaisl (ITlepuognye-
CKYIO CUCTEMY XHUMHYECKHUX JIEMEHTOB
J1. 1. MennaeneeBa, TaGIUILy PaCTBOPH-
MOCTH KHCJIOT, OCHOBaHUM U COJIel B
BOJIC, DJIIEKTPOXUMHUYECKUHI P
HaIpsHDKEHUIT METaJIJIOB) .

6 Mcnionp30BaTh OPpH BBITTOTHEHUHN
Y4eOHBIX 3a/IaHHUI U B IIpoOIlecce
HCCIEeN0BATEIbCKON AesTEIIbHOCTH
HAYYHO-TIONYJISIPHYIO JUTEPATyPy
XHUMHYECKOTO COJIEPIKaHUsl, CIIpaBOY-
HbIe MaTepHaIlbl, pecypcsl IHTEpHETA
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Ilpooonocenue maébn.

IIpumepHBbIe TeMBbI,
pacKpbIBalONUIMe JAHHbII
pa3zaes NporpaMmel,

M KOJIMYeCTBO YacoB,
OTBOIMMOE HA X U3y4eHHUe

OcHOBHOE coaepikanue

OcHOBHbIE BU/BI AeSITEJbHOCTH
o0yuarommxcs

Ilpakmuueckue pabomuwi:

Ne 4 . ITomydeHne yTraeKuciIoro rasa .
KauecTBeHHas peaknusi Ha KapOOHAT-HOH .
Ne 5 . Pemrenne skcriepuMeHTaIbHBIX
3amad no reme «Hemeramibns .

Bovtuucnenusn

— [0 YPaBHECHUSIM XUMHUUYECKHUX peaK-
U, €CJIN OOWH U3 PEarcHTOB JaH B BUIIE
BOJIHOT'O PacTBOpa C U3BECTHOH MacCOBOM
noJeu

Paszaes 3. MeTasLibl U Ux coeauHenus (20 u)

Tema 7. OG1IHe CBOMCTBaA
METaJLJIOB

(4w

OOmiast XxapaKTEpUCTHKA XUMHYIECKAX
SJIEMEHTOB — METAJUIOB Ha OCHOBAHHUU
ux mnosoxenus B [lepunoanueckoit
CUCTEME XUMUYECKHUX DJIIEMEHTOB

J .. MenneneeBa u CTpOSHHSI aTOMOB .
CtpoeHue MeTauioB . Mertamuinueckas
CBS3b U MeETalJMYecKas KpHCTaInde-
cKas pemérka DIeKTPOXUMHUIECKHUI
pAn HanpsbkeHud MetamnoB . dusnue-
CKHe U XUMUYECKHE CBOMCTBA METAJIOB .
O6mue croco0s! MOIy4YeHUsT METaJUIOB .

6 PacKkpbIBaTh CMBICIT U3y4aeMbIX
MOHSATUHA U MPUMEHSITH 3TH MOHSITHS
MPH OMUCAHUHN CBOMCTB BEIISCTB U UX
MpeBpaIICHUH .

6 OOBSICHATH O0IIHEe 3aKOHOMEPHOCTH B

W3MEHEHHUU CBOMCTB 3JIEMEHTOB-METAJ-

JIOB M UX COEIMHEHUH ¢ y4&TOM CTpoe-

HUSI UX aTOMOB .

XapakTepu3oBaTh CTPOCHUE METAJIJIOB,

ob1re GU3UISCKUE U XUMHUYICCKUEC

CBOIICTBA METAJLIIOB .

o
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TTonsiTHE O KOPPO3WH METAIUIOB U
OCHOBHBIE CIIOCOOBI 3aIIUTHI OT KOPPO-
3un . CriaBbl (CTajidb, YyT'YH, JIOPATIOMU-
HH, OpoH3a), NX NpUMEHEHNEe B OBITYy U
TIPOMBITIUIEHHOCTH .

JleMoHCcTpanuu

O3HakoMIIeHHE ¢ 0Opa3llaMy METaJlJIOB U
CIUIABOB, UX (PU3NIECKUMHU CBOHCTBAMH .
Mogenu KpucTaaIndecKux pemeToK
METAaJIJIOB .

Bunmeomarepuansl: KOpPpPO3Ws METaIOB

JlaGopaTopHble M MpaKTHYeCKUe
pa6oTsl

JlabopamopHvie onvimoi:
O3HakomiIeHHEe ¢ OOpa3llaMHu CILUIaBOB
METaJUIOB .

3aBHUCHMOCTb CKOPOCTH PEaKIHH
MeTajla ¢ KHCJIOTOW OT IPUPOIBI
MeTajuia .

Botuucnenusn

— T10 ypPaBHCHUSIM XUMHUYECKUX peak-
W1, €CJIM OJINH U3 PEarcHTOB COJICPIKUT
IpUMECH

6 XapakTepn3oBaTh oOIIHe CIIOCOOBI
TIOJTy4YEeHHs] METAJIJIOB .

6 CrenoBaTh IIpaBUiIaM 0€30MacHOU
paboThl B 1ab0paTopuH IPU UCIIOIB30-
BaHUHU XMMHUYECKOH MOCYyabl U 000pyHo-
BaHUA .

6 IIpon3BOIUTE BBIYUCICHHS 10 XHUMHUYeE-
CKUM ypaBHEHHSIM .

6 Vcrionp30BaTh OPYU BBHIITOJIHSHUH
y4eOHBIX 3alaHUl TEeKCTHl YUeOHUKA,
crupaBodHble MaTepuaisl (Ilepuoguue-
CKYIO CHCTEMY XUMHUYECKHUX 3JIEMEHTOB
J. . MenaeneeBa, TabIUILy pacTBOPH-
MOCTHU KHUCJIOT, OCHOBaHUM U coJiel B
BOJE, DJICKTPOXUMHUUECCKUN PsiJT
HAIpPsSHKSHUH METaJljIoB) .

6 Vcrionp30BaTh NPY BBHITTOJIHSHUH
Y4eOHBIX 3a/IaHUI U B IIpoOIecce
HCCJIeIOBATEIIECKOM IesITETbHOCTH
HAyIHO-TIOIIYJISIPHYIO JINTEPATYPY
XHUMHYECKOTO COACPIKAHUSI, CIIPaBOU-
HBIE MaTepHaisl, pecypcsl HTEepHETA

Tema 8. BaxkHelilue meTaJi-
JIbl 1 UX CO€JUHEHUA
(16 9)

lemounsie metaue . [lonoxenue B
Ilepuoamueckoil cucTeMe XUMHUIECKUX
snemeHToB J| . 1 . MenneneeBa, ctpoeHue
aroMoB . Haxoxznenue B npupone .

6 OOBSICHIATH O0OIIHE 3aKOHOMEPHOCTH B
M3MEHEHUHN CBOMCTB DJIEMEHTOB-METAJI-
JIOB B TPyNIIax U UX COSIUHEHUII C
y4E€TOM CTPOCHHS UX AaTOMOB .
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Ilpooonocenue maébn.

IIpumepHBbIe TeMBbI,
pacKpbIBalONUIMe JAHHbII
pa3zaes NporpaMmel,

M KOJIMYeCTBO YacoB,
OTBOIMMOE HA X U3y4eHHUe

OcHOBHOE coaepikanue

OcHOBHbIE BU/BI AeSITEJbHOCTH
o0yuarommxcs

dusuyueckne W XUMUYECKHE CBOWCTBa
(Ha mpumepe Hatpus U Kanus) . OKCUABI
U TUAPOKCHUABI HATpUs U Kaiwus . [lpume-
HEHHE IIEIOYHBIX METAIIIOB U UX
COCTUHCHUM .

[lemoyHo3eMeIbHBICE METaJIBI MarHui
U KaJabluk, ctpoeHue aromos . [Tonoxe-
Hue B Ilepuonuueckoil cucreMe XuMuue-
ckux anemenToB [ . 1. Menneneesa .
Haxoxnaenue B npupojse . duznueckue u
XUMHUYECKHE CBOMCTBA . Baxkuelmme
COEJIMHEHUSI KaJIbIIUs (OKCHUI, THAPOK-
cu, cosn) . JKECTKOCTh BOJBI M CITOCOOBI
e€ yCTpaHeHHUs .

Amromunuii . Ilonoxenue B Ilepuonuue-
CKOﬁ CHUCTEMEC XHMMHNUYCCKUX DIICMCHTOB
J. 1. MenneneeBa, CTpO€HHUE aToma .
Haxoxnenue B npupoae . dusnueckue u
XUMHUYECKHUE CBOMCTBA . AM(OTEpHBIC
CBOMCTBa OKCHJIA ¥ TUIPOKCHUIA .

Keneso . [Tonoxenue B [leprnognueckoi
CHUCTCMEC XUMHUYCCKHUX DJICMCHTOB

J . 1 . Menneneesa, cTpoeHUEe aToMa .
Haxoxnenue B npupoge . dusndeckue

6 XapakTepu3oBaTh GU3NISCKUE U XU-
MHUYECKHE CBOMCTBA IIPOCTHIX BEIIIECTB
METaJUIOB U UX COeIMHEHUH (OKCHUIOB,
THAPOKCHUIOB, COJICH), CITOCOOBI UX
MIOJIy9YeHHsI, IPUMEHEHHUE U 3HAaUCHNE
B IPUPOJIE U )KU3HU YEJIOBEKA .

6 Pacrio3HaBaTh ¢ MOMOIIBIO KaUECTBEH-
HBIX PEaKIU{ MOHBI METAJIOB (MarHus,
AJIIOMUHUS, IIUHKA, YKeJle3a, MeIH) .

6 IlnanupoBaTh U OCYIIECTBIISITH Ha
MMPaKTUKE XUMHUIECKHE YKCIIEPUMEHTHI,
MIPOBOJNUTH HAOIIOACHYSI, AeIaTh
BBIBOJIBI 1O pe3yJIbTaTaM KCIIEPUMEHTA .

6 CrenoBath mpaBmiiaM Oe30macHOU pado-
TBI B JJA0OpAaTOPHUH MIPH HUCIOIB30BaHUU
XUMHYECKOH MOCYAbl U 000PYIOBaHHUS .

6 IIpom3BOAUTH BBIYUCICHUS IO XHMHYE-
CKHUM YPaBHEHUSIM .

6 BricTpanBaTh pa3BEPHYThIE MUCbMEH-
HBIE U YCTHBIE OTBETHI C OIIOPOH Ha
nHpopManuio U3 ydeOHHUKA U CIIPaBOU-
HBIX MaTE€pHaJIOB, TPAMOTHO UCIOJb30-
BaTh U3YUYEHHBIN NOHATUWHBINA anmapar
Kypca XUMHUHU .
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U XUMHYECKHUE CBOMCTBA . OKCHIBI,
ruapoxcuasl 1 conu xenesza(ll)
u xenesza(Ill) .

JleMoHCcTpanuu

B3aumopeiictBue HaTpus ¢ BOJIOM .
OxpammnBa"ue IJIaMeHU HOHAMU HaTpHs
M KaJTus .

OxkpalunBaHue IJIaMeHU HOHAMU
KaJTBIIHA .

B3anmopeiicTBrue okcuaa KaJblus C
BOJIOM .

Buneomarepuansl: ropeHue xxenes3a B
KHUCJIOPOJIE U XJIOpE .

JlaGopaTopHble U NPaKTUYECKHUE PaGOThI
JlabopamopHvie  onvimol:
O3HakoMJIEHHE C O0pa3laMu aJTIOMUHUS
M €ro CIIJIABOB .

AMdoTepHBIe CBOMCTBa THAPOKCUIA
AJIFOMMHUSA .

KauecTBeHHBIE peaKkIlUi Ha HOHBI
JKesesa .

IIpaxmuueckue pabomuwi:

Ne 6 . JKEcTKOoCTh BOIBI U METOIBI €€
yCTpaHEHHS .

Ne 7 . Pemenne sKCIepUMEHTAIBHBIX
3a7a4 1o reme «Mertaniabsn .

Boiuucnenun

— TI0 YpaBHEHUSIM XHMHYECKUX peak-
111, €CJIU OAUH U3 pEearcHTOB JaH B
U30BITKE WJIU COJACPKUT IPUMECH;

— MacCOBOMW JOJH BBIXOJa MPOIYKTA
peaknun

6 Vcrionp30BaTh NP BBHIITOJTHSHUH
y4eOHBIX 3aJaHUI U B IIpoliecce
HCCIIEOBATENbCKON AeATEIbHOCTH
HayYHO-TIOITYJISIPHYIO JINTEPATypPy
XUMHUUYECKOT'0 COAEep>KaHUsl, CIIPaBOY-
HbIe MaTepualbl, pecypcbl IHTepHETA
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OxoHuaHnue maoi.

IIpuMepHbIe TeMBI,
packpbIBaloIIye AAHHbII
pa3jeJ1 IporpamMmsi,

Y KOJINYeCTBO 4acoB,
OTBOJMMOE Ha UX U3yYeHUEe

OcHOBHOE coaepiKaHue

OCHOBHBIE BU/BI AeATEJIbHOCTH
o6y4Jaomuxcs

Paspaen 4. XuMus 4 oKpy:kamomasa cpeaa (3 1)

Tema 9. BemyecTBa 1 MaTepu-
aJibl B )KU3HM YeJsIoBeKa
(34)

HoBsle MaTepHuansl 1 TEXHOJIOTHH .
BemiectBa 1 marepuasibl B MOBCEIHEBHON
JKM3HH YeJIoBeKa . XUMUS U 3J0POBbE .
be3onacHoe nCnoap30BaHNE BEIIECTB

U XUMHYECKHX PEaKIHi B OBITY .
ITpupoaHbIe HCTOYHHUKH YTIIEBOIOPOIOB
(yromns, IpUpOAHEBIN Ta3, HeTH),
MPOAYKTHI X MepepaboTKH, UX POIb

B OBITY M IIPOMBITIUICHHOCTH .

OCHOBBI 3KOJIOTHYECKOI TPAMOTHOCTH .
XuMHUIecKoe 3arps3HeHHE OKPY>Karo-

mel cpens! (IpeAenbHO TOITyCTUMAst
koHUeHTpauus Bemects — I1JIK) .

Pons XuMuM B pemIeHn: >KOJIOTHISCKUX
nmpobiem

6 XapaKTepu30BaTh POJIb XUMHUH B pas3-
JUYHBIX cdepax AesiTeIbHOCTH JIIOICH,
OCHOBHBIE BEIIECTBA U MAaTCPHUAIIBI,
MIPUMEHsIEMbIE B )KU3HU COBPEMEHHOTO
JeJIOBEKA .

6 OOBSICHATH yCIIOBUS 0€30IIaCHOTO
HCITOJIb30BAaHMUSI BEIIECTB U XUMHYE-
CKUX PEaKIHUi B OBITY .

6 AHaTM3MpPOBATh U KPUTHIECKH
OIIEHMBATh HH(GOPMAIIUIO O BIUSHUHI
MPOMBIIIUIEHHOCTH, CEJICKOTO XO3sH-
CTBa, TPAHCIIOPTA U JIp . HA COCTOSIHUE
OKpY>KalolleH cpesl .

6 YMeTh OKa3bIBaTh MIEPBYIO IOMOIIb IIPH
XUMHUYECCKUX OXKOorax u OTpaBJICHUAX .

6 [IppHIMaTh yd9acTue B 0OCY>KICHUN
po6IeM XUMHUYIECKOM U KOJIOTHYe-
CKOM HampaBJICHHOCTH, BBICKA3bIBaTh
CcOOCTBEHHYIO ITO3UIIHIO 110 ITpobiieMe 1
npeajgaratb BO3MOXHBIE IyTH €€
pemeHus




[Tpu pa3paborke paboueil MporpaMMbl B TEMAaTHYECKOM IIJIAHUPO-
BaHWM JOJDKHBI OBITH YYTEHBI BO3MOXXHOCTH HCIIOJIb30BaHUS DJIEK-
TPOHHBIX (LIHPPOBBEIX) 0O0pPa30BATEIILHBIX PECYPCOB, SBISIOMIUXCS
Y4e0HO-METOANYECKMMH MaTepuaiamMu (MyJIbTHMEOHUIHBIE MPO-
rpaMMBbl, 2JIEKTPOHHBIE YYEOHUKH M 3aJlaYHUKH, DJICKTPOHHEIE OH-
OJIMOTEeKHU, BUPTyaJlbHBIE JIA0OpATOPUH, UTPOBBIE MPOTPAMMBI, KOJI-
JIEKIUU THUQPPOBBIX 00pa3oBaTEIbHBIX PECYpPCOB), HMCIIOIb3yEeMBIMHU
JUIsT OOydYeHMsI M BOCIMTAaHHS PAa3JIMYHBIX TPYHIl IOJb30BaTeleH,
MPEICTaBIICHHBIMU B 3JIEKTPOHHOM (LIH(POBOM) BHJIE U peaIU3ylO-
muMU auaaktudeckue Bo3MoskHocTu UMKT, comepkaHume KOTOPBIX
COOTBETCTBYET 3aKOHOIATEIbCTBY 00 0Opa30BaHUH .

XUMUA. 8—9 Kknaccel 57



		2022-02-03T07:41:04+1000
	ВИТОШКИНА ИРИНА ВИКТОРОВНА




