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[Tpumepnast pabouas mporpaMma 1o XUMHUHU Ha yPOBHE OCHOBHOI'O
o0miero o6pa3oBaHus cOcTaBjieHa Ha OCHOBe TpeboBaHU K pe3yib-
TaTaM OCBOCHHUS OCHOBHOW 0Opa30BaTEIIbHOW IIPOTpaMMBI OCHOB-
HOTO 00mIero o6pa3zoBaHUS, MPEICTABICHHBIX B demepadbHOM TO-
CyZIapCTBEHHOM 00pa30oBaTE€IbHOM CTaHAApPTE OCHOBHOTO OOIIEro
oOpazoBaHMs, ¢ Y4ETOM pacHpenesIEHHBIX MO KijlaccaM IpoBepsie-
MBIX TpeOOBaHHU K pe3yJibTaTaM OCBOCHHS OCHOBHOW 0Opa3oBa-
TEJIBHOW MpOrpaMMBlI OCHOBHOT'O OOIIEro 0O0pa3oBaHMs U DJIEMEHTOB
COoZIep KaHMsI, MPEJICTABIICHHBIX B YHHUBEpPCAIbHOM KoaudukaTtope
00 XMMHUH, a TakKe Ha ocHoBe IIpumepHOil mporpaMMmbl BOCIHTaA-
HUSI OOyJarOmIMXCsl MPH IIOJYYEHHH OCHOBHOTO oOmiero obpa3oBa-
HUs ¥ ¢ yuéroM KoHnenuwu npemonaBaHus y4yeOHOro mpeaMera
«XuMus» B 00pa3oOBaTENIbHBIX oOpraHuzanusx Poccuiickoit denepa-
WM, PEATH3YIONINX OCHOBHBIE OO0IE00pa3oBaTENbHBIE IPOrPaMMBI
(ytB . Pemenmem Komnermm MuHnpocpemenus Poccun, TPOTOKON
ot 03.12.2019 N I1K-4BH) .

TTIOACHUTENbHAS 3ATTUCKA

CoryiacHO CBOeMY Ha3HAYCHUIO MpHUMEpHasi pabouas mporpamma
SABJIACTCA OPUCHTHUPOM HJisl COCTaBJICHUA pa6oq1/1x aBTOPCKUX IIPO-
rpaMm: oHa JaéT HNpeACTaBJICHUE O IeJsX, O0Iel cTpaTeruu ooyJe-
HUSI, BOCIIUTAHUS U PA3BUTHS OOYYarOIIUXCs CPEACTBAMH YUEOHOTO
npeamera « XUMHUs; yCTaHABIUBACT 0053aTEIIbHOE MPEAMETHOE CO-
JIep)KaHHue, NpeayCcMaTpuBaeT pacHpelnesieHHe ero Io KilaccaMm H
CTPYKTYPHPOBAHUE €ro IO pa3jesiaM U TeMaM Kypca, ONpeIesseT KO-
JINYECTBEHHbBIC U KAYCCTBEHHbBIE XapaKTEPUCTUKH COAEpIKaHUsI; NaET
MIPUMEpPHOE pacupeneeHre yYeOHbIX 4YacOB 110 TEMAaTHYECKUM pasie-
JlaM Kypca U peKOMeHAyeMYIo (IPUMEPHYI0) NOCIIEI0BATEIbHOCTh UX
U3YYECHUSI C yYETOM MEXIPEIMETHBIX U BHYTPUIPEIMETHBIX CBSI3EH,
JIOTUKHU Yy4eOHOTO Tpoliecca, BO3PaCTHBIX 0OCOOEHHOCTENH 00yJaromX-
csi; oIpenelIsieT BO3MOYXKHOCTH NpeaMeTa JUIsl peajiu3aluu TpeboBa-
HUM K pe3yjbTaTaM OCBOCHHSI OCHOBHOW 00pa30BaTeIbHOM porpam-
MBI Ha yPOBHE OCHOBHOI'O 00111eT0 00pa3oBaHusl, a TAKKe TpeOOBaHU I
K pe3ylbpTaTaM OoOydeHHs XMMHUH Ha ypOBHE liejiel M3ydeHHUs mpe-
MeTa W OCHOBHBIX BHJIOB Y4YE€OHO-TIO3HABATEIILHOW IeATEIBHOCTH/
y4eOHBIX JSHCTBUH YUSHHKA [0 OCBOCHHUIO Y4eOHOTO COJIepIKaHHS .

OBLLUAA XAPAKTEPUCTMKA YYEBHOIO MPEAMETA «XMMWUA>

Bxkian ydueOHoOro mpenmera «XuMHs» B JOCTHIKEHHE Lieneil oc-
HOBHOT'O 00I1ero o6pa3oBaHusi 0OyCJIOBJIEH BO MHOTOM 3HAa4Y€HHEM
XUMHUUYECKON HAyKuM B MO3HAHUM 3aKOHOB IPUPOABI, B Pa3BUTHUU
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MIPOM3BOJUTENILHBIX CHJI O0IIEeCTBAa M CO3/aHUM HOBOM 0a3bl mMaTepH-
AIBbHOM KYJIBTYPBHI .

XUMHUSA KaK 3JIEMEHT CUCTEMBbI €CTECTBEHHBIX HayK paclpocTpa-
HHUJIa CBOE BIIMSIHUE Ha BCE 00JIACTH YEJIOBEYECKOT'O CYIIIECTBOBAaHUSI,
3a71aj1a HOBOE BHAECHHE MHPa, CTajla HEOTHEMJIEMBIM KOMIIOHEHTOM
MHUPOBOH KYJIBTYpbl, HEOOXOAMMBIM YCJIOBUEM >KMU3HU OOIIecTBa:
3HaHUE XUMHU CIIy’)KUT OCHOBO 1151 GOPMHUPOBAHUSI MHPOBO33pe-
HHSA 4YE€JIOBEKA, €ro MPEeICTABICHUN 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-
YEeCKOMW, MUIIEBON M dKOJOTHMYSCKON Oe30MmacHOCTH, pobieM 31apa-
BOOXPaHCHUS .

B ycroBusax Bo3pacTalomiero 3HAYE€HHUs XHMHHU B JKU3HHM OOIIe-
CTBa CYIIECTBEHHO ITOBBICHJIACH POJIb XMMHYECKOTO OOpa3oBaHUS .
B nmane conmanu3annu oHO SIBASETCS OAHUM U3 YCIOBHUU pOpMHUPO-
BaHUSI MHTEJUIEKTA JUIHOCTH U TAPMOHUYHOTO €& pa3BUTHA .

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, I OCO3HAHUS Ba)XHOCTH Pa3yMHOIO OT-
HOILIEHHUsI K CBOEMY 3J0POBBIO M 3JOPOBBIO APYTHX, K OKpY >KarouIeH
MIPUPOTHON cpelie, sl TPAaMOTHOT'O MOBEICHUS MIPH UCIOJIb30BaHUN
Pa3IMYHBIX MaTEpPHAIOB M XMMHUYECKHX BEIIECTB B ITOBCEIHEBHOM
JKA3HU .

XnumMuyeckoe 0O0pa3oBaHWE B OCHOBHOM IIKOJIE SIBJISIETCSI 6a30BBIM
10 OTHOMIEHHUIO K CHCTEME OOIIeT0 XMMHUUIEeCKOoro oopazoBanus . [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 ONpeAeiseTCs CYIIHOCTh OOIIeH cTpaTeruu
0oOy4deHHsI, BOCHUTAaHUsS W pPa3BUTHUs OOy4YaIOUIUXCS CpeACTBaMH
Yy4eOHOTO IpeaMeTa « XUMUSD .

Nzyuyenne mpenmera: 1) crocoOcTByeT peaM3anui BO3MOXXHO-
cTeil asi caMopa3BUTHS U QOPMHUPOBAHUS KyIbTYPHI JIUIHOCTH, €€
obmie#t 1 pyHKIHOHAIBHON TPaMOTHOCTH; 2) BHOCHUT BKJag B Gop-
MHUPOBaHHWE MBIIUICHUS U TBOPYECKUX CIIOCOOHOCTEH ITOAPOCTKOB,
HABBIKOB HMX CaMOCTOATEIbHON Yy4eOHOW AesITEeIFHOCTH, SKCIEpPH-
MEHTAJIBHBIX M HCCIIEIOBATEIIFCKUX YMEHHUI, HEOOXOIWMBIX Kak
B ITOBCETHEBHOM >XU3HU, TaK ¥ B NPOPECCUOHATBHON NIeATEIHLHOCTH;
3) 3HakOMHUT cO crneuuGUKON HAyYHOrO MBIIUICHHS, 3aKJIaJbIBacT
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OCHOBBI II€JIOCTHOTO B3IJIsila HA €JUHCTBO IIPUPOABI U YEJIOBEKA, SIB-
JISIETCSI OTBETCTBEHHBIM 3TAalloM B (POPMUPOBAHHHN €CTECTBEHHO-Ha-
YYHO¥ TpaMOTHOCTH IMOIPOCTKOB; 4) CIIOCOOCTBYET (hOPMHUPOBAHUIO
IEHHOCTHOTO OTHOIICHHUS K EeCTECTBEHHO-HAYYHBIM 3HAaHHUAM, K
MPUPOJIE, K YSJIOBEKY, BHOCUT CBOM BKJIaJl B KOJIOTHYECKOE 00pa3o-
BaHUE IIKOJILHUKOB .

Ha3BanHble HamnpaBlieHHS B OOyYE€HHUH XWMHUHU OOECHEUYHBAIOTCS
crrienu(PUKON conepkaHus IpeaMeTa, KOTOPBIH SIBIISICTCS IIeIaroru-
YecK! aNallTHPOBAaHHBIM OTpaXeHHeM 0a30BOM HayKW XHMHHU Ha
onpenenéHHOM 3Tane e€ pa3BUTHA .

Kypc X¥MHUM OCHOBHO# IIKOJIBI OPUEHTHPOBAH Ha OCBOEHHE 00y-
YaOIUMHUCS OCHOB HEOPTaHHUYECKON XUMHUHU U HEKOTOPBIX MOHSTHH
U CBEJACHUI 00 OTIEIbHBIX OOBEKTAaX OPraHUYECKON XUMHUH .

CTpyKTypa comep>kaHus Ipeamera chopMHUpoOBaHa Ha OCHOBE CH-
CTEMHOTO MoAX0Ja K ero usydeHuro . ComeprxkaHue CKJIaJbIBaeTCs U3
CHUCTEMBI TTOHSITHH O XUMHYECKOM DJIEMCHTE U BEIIECTBE U CUCTEMBI
MMOHSATHUN O XHUMHYEcKOH peakmuu . O0e PTH CHCTEMBI CTPYKTYPHO
OpraHNU30BaHBI MO MPUHIUITY MOCIEA0BATEIBHOTO PAa3BUTHUS 3HAHUMN
Ha OCHOBE TEOPETHUYECKUX IPEJICTABICHUN pa3sHOro YpPOBHS: aTOM-
HO-MOJICKYJISIDHOTO VYEHHUS KaK OCHOBBI BCErO €CTCCTBO3HAHUS,
ypoBHs Ilepuoaunueckoro 3akoHa [l . 1. MenneneeBa kak OCHOBHOT'O
3aKOHa XHUMHH, YYCHUS O CTPOCHMH aToMa U XHUMHUYECKOH CBA3H,
MIPEACTABIICHUA 00 JJIEKTPOJIUTHYECKON IHCCOIHUAIINN BEHISCTB B
pactBopax . TeopeTudueckue 3HaAHHUS PacCMaTPUBAIOTCS Ha OCHOBE
SMIIMPUYECKHU TOJIYYEHHBIX U OCMBICICHHBIX (PaKTOB, Pa3BUBAIOTCS
MOCJIeJOBATEIbHO OT OJIHOT'O YPOBHS K JIpYrOMY, BBIIIOJHSISA (YyHK-
OUU OOBSICHEHUs W IIPOTHO3HWPOBAHUS CBOWCTB, CTPOCHHUS H BO3-
MO>KHOCTEH MPaKTUYECKOTO MPHUMEHEHHUS] U MOJyUYCHHUS HU3ydaeMbIX
BEIIIECTB .

Takas opraHuszanus coiepkaHus Kypca CIIOCOOCTBYET HpeicTaB-
JICHHUIO XMMHWYECKOW COCTAaBJIAIONIEN HAy4YHOW KapTUHBI MUpa B J1O-
ruke e€ CHCTeMHOM npupoasl . TeM caMbiM 0OecriedYnBaeTCst BO3MOXK-
HOCTb (POPMHUPOBAHUS Y OOYYAIOIIHXCS IIEHHOCTHOTO OTHOINCHHS K
Hay4YHOMY 3HAaHUIO M METOJaM ITO3HaHMA B Hayke . BaxxHO Takxe 3a-
METHUTbh, YTO OCBOCHHE COJEP KaHUS Kypca MPOUCXOIUT C IMPHUBIIEYE-
HUEM 3HAaHUH W3 paHee U3YUYCHHBIX KypcoB: «OKpYKAIOMIIUN MHUP,
«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 (hOPMHUPOBAHUE 3HAHUNW OCHOB XMMHUYECKOW HAayKH Kak oO0Ja-
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CTH COBPEMEHHOI'O €CTSCTBO3HAHMUS, MPAKTUUYECKOW IESITEIbHOCTHU
YeJIOBEKa M KaK OJJHOTO U3 KOMIIOHEHTOB MHUPOBOI KyJbTYpHI . 3ana-

Ya mpeaMeTa COCTOUT B (P)OPMHUPOBAHUU CUCTEMBI XMMHUYECKUX 3Ha-

HUH — BaxkHeHIIHUX (HaKTOB, HOHSITHH, 3aKOHOB U TECOPECTHUYCCKHUX

MMOJIOKCHHUN, TOCTYIMHBIX OOOOIIEHUN MHPOBO33PESHUYECKOTO Xapak-

Tepa, sI3bIKa HAayKH, 3HAHHUW O HAay4HBIX METOIaX H3y4YCHHs Be-

[IECTB M XUMHYECKHUX PEaKInil, a Tak)ke B GOPMHUPOBAHUH U Pa3BH-

THHU YMEHHH U crocOOOB IESATEIbHOCTH, CBA3aHHBIX C IUIAHHUPOBa-

HHEM, HaOJIIONEeHHEM U NMPOBEICHHEM XHMHYECKOTO dKCIIEPUMEHTA,

coOII0IEHNEM TTPaBUJI 0€301IaCHOTO OOpAaIEHHUs C BEIIECTBAMH B I10-

BCE€IHEBHOM >KU3HU .

Hapsiny ¢ 3TUM menu m3ydeHHs NpeaMeTra B IporpamMMe yTOYHeE-
Hbl U1 CKOPPEKTHPOBAHBI C YYETOM HOBBIX HPUOPUTETOB B CHUCTEME
OCHOBHOTO o00miero ooOpa3oBanmsi . CerogHs B 0Opa3oBaHUHU 0CO000
3HAYUMOI NpH3HAETCS HAIPaBJICHHOCTh OOydYeHHs Ha pa3BUTHE U
caMOpa3BUTHUE JIMYHOCTH, (OPMHUpPOBAHUEC €€ MHTEJJICKTa U OOIIeH
KyJbTypbl . OOy4YeHne yMEHHIO YUYUTHCS U MPOAOJDKATh CBOE 00pa3o-
BaHHE CaMOCTOSTEJIbHO CTaHOBUTCS OJHOHW M3 BaKHESHIIHMX (YyHK-
U yYeOHBIX IPESIMETOB .

B cBsi3u ¢ 3TUM IIpHU U3y4YEHUHU NIPEeIMETa B OCHOBHOM WIKOJE J0-
MUHHUpYIOIlee 3HaYeHNE NPHUOOPENTN TaK1e 11eJIH, KakK:

6 (hopMHUpPOBaHHUE WHTCIUICKTYyaJIbHO Pa3BUTOIN JUYHOCTH, TOTOBOU
K caM0o0o0pa3oBaHUIO, COTPYIHHYECTBY, CAMOCTOSITEIILHOMY NPH-
HSTHIO PELICHUM, CIIOCOOHOW alanTHPOBATHCA K OBICTPO MEHSIO-
IIAMCS YCIOBHSIM JKU3HH;

6 HAIPaBJICHHOCTh OOYYCHHsI Ha CHCTEMAaTH4YeCKOe NpHOOLIeHHE
yYalumxcsi K CaMOCTOSTEIbHON MO3HABATEIHHOW IEsTECIBbHOCTH,
Hay4YHBIM METOJIaM MO3HaHHs, (GOPMHUPYIOIIMM MOTHUBALHIO U
pa3BUTHE CIIOCOOHOCTEH K XUMUU;

6 obecrieyeHre yCIJIOBHI, CIIOCOOCTBYIONNX NPUOOPETEHHIO 00yyYa-
FOIIMMHUCS ONBITA Pa3HOOOPA3HOW NEATEIBHOCTH, IO3HAHUS U Cca-
MONO3HAHUs, KIFOYEBBIX HAaBBIKOB (KIIFOUYEBBIX KOMIICTCHIIUN),
UMCHOIINX YHUBCPCAIBHOC 3HAYCHUC JIA PA3JIMYHBIX BHUJIO0B S~
TEIBHOCTH;

6 ¢GpopMHUpOBAHNE YMEHHUI OOBSICHATHh U OLICHUBATH SIBJICHUS OKPY-
JKaIoIIero MUpa Ha OCHOBAaHHMHM 3HAHUM W OIBITA, MMOJYYCHHBIX
IpUu N3YyYCHHNU XUMHH;

6 popMupoBaHHE Yy OOYyYarOIIMXCS T'YMAHHUCTHYECKUX OTHOIICHHH,
IIOHUMAHHUS LEHHOCTHU XMMHWYCCKUX 3HaHUH 151 BBIpa6OTKI/I JKO-
JIOTHYECKH 11eJ1eCO000pa3HOro NoBeIeHUsI B OBITY U TPYJAOBOM Jesi-
TEJILHOCTH B LIEJISIX COXPAHCHHS CBOETO 3JIOPOBBSI H OKPY>Karo-
e MpupoaHON Cpeibl;
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6 pa3BUTHE MOTHBAIIMU K OOYYCHHUIO, CIOCOOHOCTEH K CAMOKOHTPO-
JIIO 1 CAMOBOCIIUTAHUIO Ha OCHOBE YCBOCHHUS OOIICYCTIOBEYECCKUX
IICHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpPY Tpoduis u Ha-
MPAaBJIICHHOCTH JTaJIbHEHUIIIETO O0yYCeHUS .

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

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

V4eOHBIM IUTAaHOM Ha €€ m3ydeHue oTBeneHo 136 yueOHBIX dHa-
COB — 110 2 4 B Henenro B 8 1 9 Kiraccax COOTBETCTBEHHO .

J1st KaXkgoro kiacca MpeayCMOTPEHO pe3epBHOE y4eOHOE Bpems,
KOTOpOE€ MOET OBITh HMCIIOJIb30BaHO yYaCTHUKaMH oOpa3oBaTesb-
HOTO Tpoliecca B LeisiX (OPMHUPOBAaHUS BapUaTUBHOW COCTaBIISIO-
mer coaep>kaHus KOHKpPETHOH pabodueit mporpammsel . [Ipu stom
oOs13aTenpHasi (MHBapHaHTHAsI) YacTh COACP)KaHUsI IpeaMeTa, ycTa-
HOBJICHHAsl IPUMEPHON paboueil mporpaMmMoi, U BpeMsi, OTBOJIUMOE
Ha e€ N3y4eHue, TOJKHBI OBITh COXPAaHEHBI OJHOCTBIO .

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

6 IUIAHUpYEMbIE pe3yJbTaThl OCBOCHUS Y4YeOHOTro mpeamera «Xu-
MUSD» — JIUYHOCTHBIE, METallpeIMETHBIC, IPEIMETHEIC;

6 coAepIKaHHE YUYeOHOTO mpeaMeTa « XUMHUsD) IO T'ojlaM 00yUYCHUS;

6 IpUMEpHOEe TeMaTH4YecKoe IUIaHUPOBAaHHE, B KOTOPOM JeTaIu3U-
POBaHO COAEPKAHUE KAXKJAOH KOHKPETHON TE€MBbl, YKa3aHbl KOJIU-
YecTBO YacOB, OTBOAWMBIX Ha €€ HM3y4YE€HUE, U OCHOBHBIC BUIBI
y4eOHOH AesITeNbHOCTH YyYeHHKa, (pOopMHUpyeMble TPU H3yUYESHUH
TeMBbI, IPUBEAEH IEepPeUeHb JAEMOHCTpPAIUil, BBINOJHIEMBIX y4YH-
TeJeM, U TepedeHb PEKOMEHIYEMBIX JIa0OPATOPHBIX ONBITOB W
MMPaKTHYECKUX padOT, BHINOIHICMBIX yUAITUMHUCS .
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COOEPKAHWUE YYEBHOTO TIPEAMETA «XHUMWS»

8 KJIACC

MepBOHaYasibHble XMMHUYECKME MOHATHUA

[Ipenmer xumuu . Ponb XMMUM B >KM3HHM 4elioBeka . Tena W Belle-
crBa . Du3nyecKkue CBOIMCTBa BEUIECTB . ATrperaTHOE COCTOSIHHE Be-
mecTB . [loHsITHE O MeTOonax IMO3HAaHMS B XUMHH . XUMHS B CHCTEME
Hayk . UucTelie BemecTBa U cMecH . Crioco0bl pa3feseHus: cMecei .

ATOMBI M MOJIEKYNBI . XHUMHYECKHE 3MeMEHTHl . CHMBOJBI XUMH-
YeCKUX 3JIeMEHTOB . IIpocThie W CiOXHBIE BemecTBa . ATOMHO-MOJIeE-
KYJISIPHOE YUYCHHE .

Xumnueckast popmyia . BaneHTHOCTP aTOMOB XHMHUYECKHX DJIe-
MEHTOB . 3aKOH IIOCTOSHCTBAa cocTaBa BemlecTB . OTHOCHUTEIbHas
atromHas Mmacca . OTHOcUTenbHasi MOJIEKYJIsIpHasi macca . MaccoBas
JIOJISI XUMHYECKOTO 3JIEMEHTA B COCTMHEHHH .

duznueckne U XUMHUYECKHE SIBICHUSA . XUMHUYECKas peakius U
e€ mpu3HaKM . 3aKOH COXPAaHEHMsS MaccChl BEIIECTB . XHMHYECKHE
ypaBHeHusi . Kitaccudukanuss XMMHYECKHUX peakuuii (coeanHeHus,
pas3oXKeHus1, 3aMeIIeHHs1, OOMEeHa) .

XUMHUUYECKUN KCIIEPUMEHT: 3HAKOMCTBO C XUMHUYECKOU IOCYA0M,
C IIpaBUJIaMH pabOTHI B J1abOpaTopu U NpuéMaMu oOpalleHus ¢ ja-
OopaTopHBIM 00OpYAOBAaHMEM; N3YyUYEHHE M ONMHCAHHE (PU3UIECKUX
CBOICTB 00pa3llOB HEOPTAHNUYSCKUX BEIIESCTB; HaOI0AeHUE hU3nYe-
ckuX (MJIaBJICHHE BOCKA, TasiHUE JIbJla, paCTUpPaHHUe caxapa B CTyIKe,
KHWTIEHWE U KOHACHCAIHS BOJIbI) U XUMHYECKUX (TOpEHUE CBEYH, IIPO-
KaJIMBaHUE MEJTHOUW IMPOBOJIOKH, B3aMMOJEIiCTBUE MeJla C KUCIIOTOM)
SIBJICHUH, HAOJIFOJIEHHE U OIMCAaHUe IIPU3HAKOB NPOTEKaHUsI XUMHUYe-
CKUX peakIHui (pas3jioKeHHe caxapa, B3aUMOJCHCTBHE CEPHOM KHC-
JIOTHI C XJIOPHUAOM Oapwus, pasioxxeHne rugpokcuna meau(ll) npu na-
rpeBaHUM, B3aUMOJEeHCTBHUE KeJie3a ¢ pacTBopoM conu meau(1l)); nz-
y4eHHE CIocoOOB pasJielieHuss cMmeced (C MNOMOIIBI0 MAarHuTa,
(unsTpoBaHMe, BBHITApUBAHWE, MAUCTWULANUS, XpoMartorpadus),
MPOBEICHNE OYMCTKH TOBAPEHHO COJIN; HAaOJII0IEHNE U OITMCaHue pe-
3yJIbTaTOB IPOBEJACHUSI OIbITA, UIJIIOCTPUPYIOIIETO0 3aKOH COXpaHe-
HUSI MacChl; CO3/IaHUE MOJIeJIeii MOJIeKy (I1apOCTEPKHEBHIX) .

BaHeme npeacraBUTENN HEOPraHMYECKMX BELLECTB

Bo3nyx — cmecsh razos . CocTtaB Bo3ayxa . Kuciopon — 3jieMeHT U
MMPOCTOE BEIIESCTBO . HaxoxJeHue Kucjiaopojaa B Tipupojae, Gduznde-
CKHE M XUMHYECKHe cBolicTBa (peakumu ropenwus) . Oxcunbl . [Ipu-
MeHeHue Kuciaopona . CrocoObl modydeHHs KHciopoaa B J1abopaTo-
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pUM U TOPOMBILUJIEHHOCTH . KpyroBopor kuciopona B OpUPOAE .
O30H — amIoTponHas MOIU(PUKAIUSI KUCIOPOA .

TernoBoit 3(PPexT XUMHYSCKOW pEeaKlHd, TEPMOXUMHUYCCKUC
YpaBHEHHUS, DK30- U DHAOTEPMHUYECKHUE PEAKIMH . TOMJIUBO: YTojib U
MeTaH . 3arpsi3HCHHWE BO3AyXa, YCHICHHE IapHUKOBOTO 3(deKTa,
pa3pylieHre 030HOBOTO CJIOS .

Bopopon — snemenT u npocrtoe BemecTtBo . Haxoxnenue Bomopo-
Ta B mpupone, (pu3MYecKre M XHUMHYCCKHE CBOWCTBA, NPHUMEHEHHE,
CcnocoOkI TToNTyueHus . KHcinoThl u coiu .

KommuectBo BemecTBa . Monb . MomsipHas Macca . 3akoH ABOTanupo .
MoutsipHbIii 00BEM ra3oB . Pacuérsl M0 XUMHUYECKUM YPaBHEHHSIM .

dusnueckue cpoiictBa BoAbsl . Boga kak pactBopurens . PactBo-
pel . HacellmenHble U HeHaCBIIIEHHBIE PacTBOPHI . Pacmeopumocms
sewjecms 8 8ode.l MaccoBas IIOJIsI BEUIECTBA B pacTBope . XHUMHUe-
ckue cBolicTtBa Boabl . OcHoBaHus . Poib pacTBOpoB B mpupoae U B
J)KM3HU 4denoBeka . Kpyrosopot Bonawl B mpupojae . 3arps3HeHHe INpH-
poaHbiX BoJ . OXpaHa U OYMCTKA MIPUPOJIHBIX BOJ .

Krnaccudukamuss HeopraHmdecknx coeauHeHmit . Okcunmpr . Knac-
cudukanusl OKCHUIOB: coJjieoOpasyromue (OCHOBHBIE, KHCIOTHEIC,
amdoTepHbie) W HecojeoOpasyromue . HOMEHKIaTypa OKCHIOB
(MexmyHapogHass W TpUBHANbHAs1) . DHU3WYECKHE W XUMHYECKHE
cBoMcTBa OKCHUAOB . [ToydeHue OKCuioB .

OcHoBanust . Kiaccudukanusi ocHOBaHHMI: WIENIOYM U HEPacTBO-
puMble OcHOBaHHS . HoMeHKarypa OCHOBaHHU (MEXIyHapodgHas M
TpuBHaibHas) . OU3NUECKHEe W XUMHYECKHE CBOMCTBA OCHOBaHUU
ITosnyuyenue ocHOBaHUH .

Kucnorer . Kiaccudukamus xucmor . HomeHknatypa KHCIIOT
(MexayHapoaHasi W TpuBUanbHas) . Dusndyeckue W XUMUYECKUE
cBolcTBa KucHoT . Psn aktuBHoctu MeraiuioB H . H . bekerosa . Ilo-
JIy4eHHUE€ KUCJIIOT .

Comu . Homenknatypa coieli (MEXIyHapoIHas W TPUBHAIBHAS) .
dusnueckue U XUMHYECKHEe cBoicTBa conell . Ilomydenue coieil .

I'eneTndeckast CBsI3b MEXIY KJIacCaMH HEOPTraHHYECKHX COEIU-
HEHUH .

XHUMHUYECKHI 3KCHEPUMEHT: KauyeCTBEHHOE OIIpeleJIEHUE COolep-
J)KaHWsS KUCJIOpOoJa B BO3MIyXe; MOJydeHHe, coOOMpaHUe, paciio3HaBa-
HUE U U3y4YeHHE CBOWCTB KHCIIOPOJa; HaOIIOAeHUE B3aUMOAEUCTBUS
BEIIECTB C KMCJIOPOJAOM U YCJIOBHUS BO3SHHUKHOBEHUS M MPEKPAIICHUS
ropeHus (rmosxkapa); O3HAaKOMJIEHHE C 00pa3llaMH OKCHJIOB M OIIHCa-
HHUE UX CBOWCTB; IOJy4YeHUE, COOMpaHUE, pacIO3HABaHUE U H3yde-

1 KypcuBom oOo3HaueH y4eOHBIH mMaTepHan, KOTOPHIH H3ydaeTcs, HO He
BBIHOCHUTCSI Ha IIPOMEXXYTOUHYIO 1 HITOTOBYIO aTTECTAITHIO .
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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; IIPUTOTOBJIEHUE PACTBOPOB C OIPEAECIEHHON MacCOBOM I0JIEH
pacTBOPEHHOTO BEIIECTBA; B3aUMOJASHCTBHE BOABI C MeTalaamMu (Ha-
TpUEM U KainbOueM) (BO3MOXKHO HCIIOJIB30BaHUE BUACOMAaTEepHa-
JIOB); OIIpeJieJICHUE PAaCTBOPOB KUCJIOT U IIeJI0oYel C HOMOIIBIO UH-
JUKATOPOB; UCCIEAOBAaHUE 00pa3LlOB HEOPTraHUYECKHUX BEILECTB pas-
JTUYHBIX KJIaCCOB; HAOIOAEHNE N3MEHECHHUSI OKPACKU WHINKATOPOB
B pacTBOpax KUCJIOT U LIEJIOUYEN; N3YyUYEHUE B3aUMOAECHCTBUSA OKCH-
na meau(1l) c pacTBopom cepHOI KMCIOTHI, KUCJIOT C METaJLIIaMHU,
peakuuili HeWTpanu3anuy; MOJyYEeHHUE HEPACTBOPHUMBIX OCHOBAaHUM,
BBITECHEHHUE OJTHOT'O METaJJIa APYTUM U3 PacTBOPA COJIH; pEIICHUE
SKCIIEpUMEHTAJILHBIX 3ajad Mo Teme «BakHeMine kiaccel Heopra-
HHUYECKHX COCIHUHCHUIN) .

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

[TepBBIc TTOMBITKHA KIacCU(pUKAIINA XUMHUYIECKUX 3J1eMeHTOB . [1o-
HSATHE O TpyNNax CXOJHBIX 3JIeMEHTOB (IIeJOYHBbIE U IIEIIOYHO3e-
MEINIbHBIE METaJUIbl, TAaJIOTeHBI, HHEPTHBIC Ta3bl) . DJIEeMEHTHI, KOTO-
prie 06pa3yroT aMpOTEepHBIE OKCUIBI U THAPOKCHIBI .

Ilepuonnueckuit 3akoH . Ilepuomuueckass cucTeMa XUMHUYECKHUX
snemeHTOB [l . I . MenneneeBa . KoporkonepruoaHass 1 JJIMHHOIIEPHU-
onuast opmbr IlepHOaMYSCKON CHCTEMBI XHMHUYECKHUX DJIEMCHTOB
J . 1 . Menneneesa . Ilepuonsl u rpynnsl . @U3NUECKUI CMBICH IIO-
PSAKOBOrO HOMEpa, HOMEPOB NEPHUOJIa U IPYNIIbI AJIEMEHTA .

Ctpoenue aromoB . CoctaB aTOMHBIX szep . M30Tombl . DIEKTPOHSHI .
CTpoeHue »JJICKTPOHHBIX 00070Yek aroMoB IMepBbix 20 XHUMHUYECKUX
anemeHTOB Ilepuoguueckoit cuctemsl [ . U . MenneneeBa . Xapakre-
pUCTHKA XUMUYECKOT'O0 JIEMEHTAa MO0 €ro moJiokeHuto B Ilepuomuue-
ckoit cucteme J[ . 1. Menneneena.

3aKOHOMEPHOCTH U3MEHEHUs paauyca aTOMOB XUMHUYECKHUX dJe-
MEHTOB, METAIUTMYECKNX W HEMETANIMYECKUX CBOWCTB MO TPpyIMIiam
u nepuonam . 3HadeHnue [lepuonmdeckoro 3akoHa u [lepunoandaeckoit
CHUCTEMBbl XUMHUYECKUX 3JEMEHTOB I Pa3BUTHUSI HAYKU U IIPaKTHU-
ku. J[. . MenneneeB — y4y€HbIN U rpakJaHUH .

Xumuueckass cBsi3b .  KoBameHTHas (TonsipHas W HETOJSpHAS)
CBSI3b . OJEKTPOOTPULIATENBHOCTh XUMHUUYECKHX dJieMeHTOB . HoHHas
CBSA3b .

XUMUA. 8—9 knaccbl 11



Crenenp okucieHus . OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  peak-
uuu . IIponecchl OkHCIIEHHS U BOCCTaHOBJIEHHS . OKHCIMTENIH U BOC-
CTaHOBUTEIH .

XHUMHYECKUHM 3KCIIEPUMEHT: U3y4YEHHE 00OPa3oOB BEIISCTB METAJI-
JIOB U HEMETaJJIOB; B3aHMOJeiicTBUE T'MAPOKCHUAA IIMHKA C pacTBO-
paMu KHUCJIOT U IIleJ04Yel; MpOoBEeIeHNE ONBITOB, MILTIOCTPUPYIOIINX
MIPUMEPHI OKHCINTEIbHO-BOCCTAHOBUTENIBHBIX peakuui (ropeHwue,
peakuuu pa3ioKEHHUs, COSTUHEHUA) .

Memnpememue ceasun

Peanu3zanuss MeXIpEAMETHBIX CBs3€d TMPU H3YYCHHUU XUMHUH
B 8 KJlacce OCYMISCTBIISICTCS Yepe3 UCTOJIb30BaHME KaK OOIINX ecTe-
CTBCHHO-Hay‘IHI)IX HOHﬂTHﬁ, TaK U HOHﬂTHﬁ, SIBIIAFOIIINUXCA CUCTCM-
HBIMU OJI OTACIBbHBIX Hpe,Z[MeTOB eCTeCTBeHHO-Hay‘IHOFO MUKJIIA .

OO01IHMe eCTeCTBEHHO-HAYYHbIC MOHSATHUSI: HAYYHBIH (PaKT, rumore-
3a, TEOpHs, 3aKOH, aHalW3, CHUHTE3, KiacCHU(UKAIUS, TMEPUOIUY-
HOCTb, HAOJIOJCHUE, DKCICPUMCHT, MOJCIIUPOBAHUE, HU3MEPCHHE,
MOJENb, ABJIEHUE .

duzuka: MaTepusi, aTOM, JIEKTPOH, IIPOTOH, HEUTPOH, UOH, HY-
KJINJI, U30TOIbI, PaJJUOAKTUBHOCTb, MOJIEKYJIa, DJIEKTPUUYECKHUH 3a-
psid, BEIISCTBO, TEJIO, 00BEM, arperaTHOE COCTOSIHHUE BEIIECTBa, ras,
(puznyeckre BeIUYUHBI, SAUHUIBI U3MEPEHHUSI, KOCMOC, MJIAHETHI,
3BE€3b1, COJIHIIE .

Buosorusi: ¢otocuHTe3, abIXaHue, ouocdepa .

Teorpadus: armocdepa, ruapocdhepa, MHUHEpaIbl, TOPHBIE MOPO-
JIbI, IOJIE3HBIE UCKOMAaeMble, TOIUINBO, BOJHBIC PECYPCHI .

9 KJIACC

BelecTBO 1 XMMMYECKan peakuuma

Ilepuonnueckuii 3akoH . llepuomuueckas cucTeMa XUMHUYECKHUX
snemeHTOB [ . 1. MenaeneeBa . CtpoeHrue aToOMOB . 3aKOHOMEPHOCTH B
U3MEHEHUHM CBOWCTB XMMUYECKUX DJIEMEHTOB MEPBBIX TPEX MEPHUO-
JI0B, KaJIusl, KaJIbIUSI U UX COCJUHCHHU B COOTBETCTBHHU C IOJIOXKCHU-
eM 2j1eMeHTOB B [lepuoanyeckoi cuCTeEME U CTPOCHUEM UX aTOMOB .

CtpoeHue BemiecTBa: BUJAbI XUMHUYESCKOW CBsI3W . THUITBI KpUCTAJI-
JIMYECKUX PEmETOK, 3aBUCHMOCTh CBOWMCTB BEIIECTBA OT THIA KPH-
CTAJUIMYECKON pelI€TKU Y BUJIa XUMHUUYECKOMN CBSI3H .

Kiaccuukamuss u HOMEHKIIaTypa HEOPraHHYECKUX BEIISCTB
(MexxayHapoJHass W TpHUBHalIbHasl). XHMHUYECKHWE CBOWCTBa Be-
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LIECTB, OTHOCSIIMXCSI K Pa3JIUYHBIM KJlacCaM HEOPraHUYECKHUX CO-
€IUHEHUN, TeHEeTUYEeCKasl CBsI3b HEOPraHUYEeCKHUX BEIIECTB .

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 SHIAOTEPMUYSCKHE pPEaKINH, 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 XumuuecKkom pagHO-
eecuu. Paxmopwl, enusAOWUe HA CKOPOCMb XUMUYECKOU peaKyuu U
NOJI0dHCEeHUE XUMULECKO20 PABHOBECUL.

OXHUCITUTEITbHO-BOCCTAHOBUTEIIPHEIC PEAaKIIUH, JJICKTPOHHEBIA Oa-
JJaHC OKHUCIIUTEJIbHO-BOCCTAHOBUTENBHOM peakuuu . CocTaBieHUE
YpaBHEHUH OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUN C HCHOJIb-
30BaHHEM METO/Ia JESKTPOHHOTO OajaHca .

Teopusi dIEKTPOJIUTHYESCKONW MTUCCOLMAIIUN . DJIEKTPOJIUTHI U He-
9JIEKTpOJUTH . KaTuoHbl, aHMOHBI . MexaHu3M JUCCOIMALIUU  Be-
IIECTB C Pa3IMYHBIMHA BHUIAMH XUMHYECKOW cBsa3u . CTemeHb AUCCOo-
nuanuy . CHIIbHEBIC B ca0bIe SIIEKTPOIUTHI .

Peakiiuu MOHHOrO OOMEHa . YCIOBHS MPOTCKAHUS PEaKIIUi HOH-
HOTO OOMEHa, ITOJIHBIE M COKpamIEHHBIC HOHHBIC ypPaBHEHHS peak-
uui . CBoMcTBa KMCIOT, OCHOBAaHUN U COJIE B CBETE NpEeACTaBIECHUMN
00 PyIeKTpOoNUTHYECKONW nucconmanuu . KauecTBeHHBIE peakIMy Ha
HUOHBI . [lonamue o euopoauze coeul .

XuUMUYECKAH SKCHSPUMEHT: O3HAKOMJICHHE C MOJIEISIMH KpPH-
CTAIUTMYECKUX PEIIETOK HEOPTraHHUYECKHUX BEIIECTB — METAJUIOB M
HeMeTaioB (rpadura u anmasa), CIIOKHBIX BEUIEeCTB (XJIopHuia Ha-
TPHsI); UCCIICTOBAHUE 3aBHCUMOCTH CKOPOCTH XUMHYECKOH peakiuu
OT BO3ICUCTBUS PA3IUYHBIX (PAaKTOPOB; UCCICIOBAHUE IJIEKTPOIIPO-
BOJIHOCTH PacTBOPOB BEIIECTB, IMpOIlecca TUCCOIIMAIIMN KHUCIIOT, IIe-
Joueit u cosei (BO3MOXKHO HCITOJIb30BaHUE BHIEOMATEPHAJIOB); IPO-
BEJCHUE OIIBITOB, WILTIOCTPUPYIOMIUX IPU3HAKU TNPOTCKAHUSI peak-
nuii woHHOTO oOOMeHa (oOpa3oBaHHWE oOcajaKa, BBIJICJIICHUE Tasa,
obOpa3oBaHME BOJIBI); ONBITOB, HIUTIOCTPUPYIOIINX IPUMEPHI OKHUCIIH-
TEIILHO-BOCCTAHOBHUTEIBHBIX peakluil (TOpeHUe, peakiuu pas3iio-
J)KCHHUS, COCAUHEHUs); PACIO3HABAHME HECOPTraHHYECKUX BEIISCTB C
MMOMOIIBI0O KAa4YeCTBEHHBIX pEaKIUi Ha HOHBI; pEIIeHUE DKCIEePH-
MEHTAJIbHBIX 3a]ad .
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HemeTannbl 1 UX coeanHeEHMA

OO0mras xapakTepucThka rajoreHoB . OCOOEHHOCTH CTPOCHHUS aTo-
MOB, XapaKTepHble CTeleHu OKHucieHus . CTpoeHue M (QuU3NYEecKHe
CBOIICTBa NMPOCTHIX BEHIECTB — TaJIOT€HOB . XWMHUYECKHUE CBOWCTBa
Ha TIpuUMepe XJyopa (B3aMMOJEICTBHE C MeETaJulaMH, HEMETauIaMHu,
menoyamu) . XsopoBonopon . CoisiHash KHCJIOTa, XUMHYECKHE CBOM-
CTBa, MOJy4YeHHEe, NpUMeHeHue . JlelicTBHe XJjlopa W XJIOPOBOJOPOAA
Ha OpTraHW3M 4YeJloBeKa . BakHeWmme XJIOpHUIBl M HX HaXOXKICHUE
B IIPUPOJIE .

OOmras xapakTepucTuka djeMeHTOB VIA-rpynmer . OcoOeHHOCTH
CTPOCGHHSI aTOMOB, XapaKTEepHbIEC CTEIICHHU OKUCIICHHS .

CrtpoeHne W (HU3NYSCKHE CBOWCTBAa MIPOCTHIX BEIISCTB — KHUCIIO-
pola u cepbl . AJUIOTPOINIHBIE MOAUDUKAIIMNA KUCIOPOAa U cepbl . Xu-
MHYecKHe cBoiicTBa cepbl . CepoBOIOpOJ, CTpoeHHE, (QU3HMYECKUE U
XAMHUYecKrne cBoicTBa . OKCHUIBI cepbl KaK MPEACTABHUTEIH KHCIOT-
HBIX OKcHAOB . CepHas KHCIJIOTa, (PU3HMYECKHMEe U XUMHYECKHE CBOW-
ctBa (OOmIMEe KakK TIPEICTABUTENsA Kjacca KHCIOT W creunudude-
ckne) . XUMHYECKHEe peaKIUH, JIeKallue B OCHOBE IIPOMBIIIICHHOTO
cnocoba ToyueHus cepHoi KUcIoTHl . [Ipumenenme . Comm cepHOM
KHUCJIOTHI, KayeCTBeHHas peakuusi Ha cyiabdar-uoH . Haxoxnenue
cepbl M €€ CoOeUHEHUN B NMpUpone . XMMHUUECKOE 3arpsi3HEHHUE OKPY-
JKaloIed cpenbl COENMHEHHSIMH Cepbl (KHCIOTHBIE IOXAH, 3arpsis-
HEHHUE BO3]lyXa M BOJIOEMOB), CIIOCOOBI €r0 MPEeJOTBPALLCHHUS .

OOmras xapakTepucTHKa 3jeMeHTOB VA-rpynmbl . OcoOeHHOCTH
CTPOCGHHSI aTOMOB, XapaKTEepHbIC CTEIICHU OKUCIICHHS .

A30T, pacmpocTpaHeHHe B MpHUpoJe, (PU3MYECKHEe W XUMHUYECKHe
cpoiictBa . Kpyrosopor a3ora B npupone . AMMHAK, €ro (GHU3NIecKHe
M XMMHUYECKHE CBOWMCTBa, mojiyuyeHwe u npumeHenue . Coiaum  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 MpejcTa-
BUTEJSI KJlacca KUCIOT ®W  chneuuduueckue) . Mcemonmb3oBaHue
HHUTPATOB M COJEH aMMOHHS B KadeCTBE MHUHEPAIbHBIX YI0OpEHUM
XHUMHUYECKOE 3arpsi3HEHUE OKpY’KalILIed cpelbl  COCAUHEHUSIMU
azoTa (KHCJIOTHBIC JOXIH, 3arps3HEHUE BO3JyXa, MOYBBI W BOJOE-
MOB) .

Docdop, ammorporHble Moaudwkamuu Qocdopa, ¢Gu3NUECKUEe U
xumuyeckre cpoiictBa . Oxcupn dochopa(V) u docdopHas kuciora,
(puznyeckne M XMMHYECKHE CBOMCTBA, MoJiydeHHe . lcmosib3oBaHue
(ocdaToB B KauecTBE MUHEPAIIBHBIX YIOOPESHUH .

OO6mast xapakTepucTuka 3JeMeHTOB [VA-rpynmel . OcoOeHHOCTH
CTPOCHHSI aTOMOB, XapaKTEepHbIC CTEIICHU OKUCIICHHS .
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Yrinepoa, aluIOTPOINHBIE MOAW(UKALNH, PACHPOCTPAaHEHHE B IIPH-
poxne, pusnyeckue U XUMUUYECKHE cBolicTBa . Ancopoums . Kpyroso-
pot yriepona B npupozae . Okcuasl yriepoaa, uX (GU3NUECKHE U XH-
MHYECKHE CBOWMCTBA, ACHCTBHE HA JKUBBIC OPraHU3MBI, IIOJy4YeHUE
U OpUMEHEHHE . DKOJOTHMYECKHE IPOOJIEMbl, CBS3aHHBIE C OKCHIOM
yraepona(lV); rumoresza riIo06anBHOTO MOTEIUICHHWS KIMMaTa; IIap-
HUKOBBIA 3(pdexT . YronpHas KUCIOTa U €€ COoNM, UX (U3NYSCKHUE U
XMMHYECKHUE CBONCTBA, IMOJydeHHE WU NpuMeHeHue . KauecTBeHHas
peakiusi Ha KapOoHaT-MOHBI . VMcmonb3oBaHHE KapOOHATOB B OBITY,
MEAUIIUHE, TPOMBIIIIEHHOCTH U CEIBCKOM XO3SIHCTBE .

[lepBoHavanbHble MOHATHUS OO0 OPraHMYECKHX BEIIECTBaX Kak
O COEIMHEHMSIX yriepojaa (MeTaH, 3TaH, dTHJICH, alleTUJIEH, 3TaHOJI,
TIIMLEPUH, YKCycHas KHUCJoTa) . Mx cocmaé u xumuueckoe cmpoe-
Hue. TloHATHE O OMOJOrMYECKM Ba)KHBIX BEIECTBAaX: XHpax, Oel-
KaXx, yrieBoJlax — W UX POJIM B >KU3HU ueloBeka . Mamepuanvroe
e0UHCMBO OP2AHUYECKUX U HEeOP2AHUUECKUX COeOUHEeHUU.

Kpemanii, ero ¢pusndeckue U XMMHYSCKHE CBOMCTBA, MOJTyUCHHE
n npuMeHeHne . CoeqnMHEHNsT KpeMHUsI B npupone . O6mmue npen-
craBiieHUs 00 okcuae kpemHUA(IV) 1 kpemHueBoi kucnore . Crru-
KaThl, UX HMCIIOJb30BaHHE B OBITY, MEAUIINHE, NMPOMBIIIICHHOCTH
Baoicnetiuviue cmpoumenvHhble mamepuansl: Kepamukd, Cmexio, ye-
Mmenm, bemon, scenezobemon. Ilpobremvr 6€30nNACHO20 UCNONIL308A -
HUS CMPOUMENbHBIX MAMEPUATIO8 6 NOECEOHEEHOU HCUSHU.

XHUMHYECKHUI DKCIIEPUMEHT: HM3y4YeHUE OOpa3loB HeOopraHuye-
CKMX BEIIECTB, CBOWCTB COJISIHOW KHCJIOTHI; 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 OOYrJIMBaHHUs caxapa MOJ JIEHCTBUEM KOHIIEHTPUPOBAHHOM
CEepHOW KHCIIOTHI, U3yUYEHUE XUMHUYECKUX CBOUCTB pa30aBICHHOU
CEpHOI KHCIIOTHI, NMPOBEJICHHE KAaYECTBEHHOW pEaKIMHU Ha CYJIb-
(at-mon m HaOmrOIEeHME NMpU3HAKa €€ MPOTEKaHMUs; O3HAKOMIICHHE
¢ ¢usmyeckumMu cBolcTBamMu a3zoTa, ¢ochopa M UX COETAMHEHHH
(BO3MOXXHO HCHOJIB30BaHUE BHAECOMATEpPHAIIOB), OOpas3lamMu a3oT-
HBIX U (pochOpHBIX yn0oOpeHUii; mojrydyeHue, coOupanue, pacrnosHa-
BaHHWE M HM3y4YCHHE CBOWCTB aMMHaKa; MPOBEJCHHE Ka4eCTBEHHBIX
peakuuii Ha MOH aMMOHUsS U ¢docdaT-uHOH U HU3yUEHHE MPU3HAKOB
UX TIPOTEKAHUs, B3aMMOJICHICTBHME KOHICHTPUPOBAHHOU a30THOU
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KHCJIOTBI C MeJbI0 (BO3MOXXHO HCHOJIB30BAaHUE BHUJACOMATEPHAJIOB);
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
YIJIEKHCIIOTO Ta3a; NMpOBEeJACHHE KaueCTBEHHBIX peakiuii Ha kapbo-
HaT- U CUWJIMKAT-UOHBI U N3yYE€HHE ITPU3HAKOB UX NPOTEKAHUS; O3-
HaKOMJICHHE C MPOAYKIHEH CHIIMKATHOW HPOMBIILICHHOCTH, pelle-
HHE DKCIEPUMEHTAIBHBIX 3a/la4 N0 TeMe «BakHellne HeMeTasbl
M UX COCJIMHCHUS .

MeTannbl 1 UX coeguHeEHUS

OO0mmas XxapakTepUCTUKa XUMHYECKUX 3JIEMEHTOB — METaJlJIOB
Ha OCHOBAHMHU MX MHOJIoKeHUus B Ilepmonndeckoil cucteMe XxuMude-
ckux 31eMeHToB J[ . 1 . MenaeneeBa u ctpoeHust atomoB . CTpoeHue
METaLIOB . Merannudeckas CBSI3b UM METaJUIM4YeCKash KPUCTaJJIU-
yeckasd peméTka . DJISKTPOXUMHUYECKUH psii HANpsOKeHUM MeTtal-
0B . dHU3NUECKHEe U XUMHUYSCKHUE CBOCTBa MeTaiIioB . O0mue cro-
coOBlI mony4yeHus: MmetauioB . [IoHsATHE O KOPPO3UHM METaJJIOB, OC-
HOBHBIE CIIOCOOBI 3aIIMTHI UX OT Koppo3uu . CruiaBsl (CTainb, 4YyryH,
IIOPATIOMHUHHUN, OpOH3a) M UX IMPUMCHEHHE B OBITY U IPOMBINILICH-
HOCTH .

Ilenounsie MeTannbl: NojokeHue B llepuoauyeckol cucTeMe Xu-
muyeckux 3yeMeHToB [l . 1 . MenneneeBa; cTpoeHHEe MX aTOMOB; Ha-
XOXJAeHne B mpupoae . PuU3nUecKHe M XHUMHYECKHE CBOHcTBa (Ha
npuMepe HaTpus U Kanusa) . OKCHObl M THAPOKCUIBI HATPHUS W Ka-
s . [IppuMeHeHne MeI0YHbIX METAIJIOB U UX COSTUHEHUH .

[IlenouyHo3eMesnbHbIE MeETaIbl MarHuid M KaJbLHH: II0J0XKEHUE
B Ilepuonuueckoii cucremMe xumuueckux sjnemeHToB [ . U . Menne-
JieeBa; CTPOEHUE UX aTOMOB; HaxoxJeHue B npupone . dPuznueckue
U XMMHYECKUE CBOMCTBA MarHus U Kajbuus . Baxneimue coenuHe-
HHUS Kbl (OKCHH, TUAPOKCHH, coin) . JKECTKOCTH BOJBI M CIIOCO-
OFI €€ yCTpaHCHUS .

AmroMuHUil: mosokeHue B Ilepmomuueckoi cucreMe XHUMHUe-
ckux aneMeHToB J[ . I . MenneneeBa; CTpOoeHHE aTOMa; HaXOXKICHUE
B mpupojae . Pu3ndeckue M XUMHUUYECKHE CBOWCTBA aJIOMUHUS . AM-
(poTepHBIE CBOWCTBA OKCHAA U THAPOKCHIA ATTFOMUHUA .

Keneszo: monoxenue B Ilepuomuueckoil cucTeMe XHUMHYECKHUX
anemenTtoB [l . W1 . MeHueneeBa; CTpOCHHME aToMa; HaxXO0XJICHUE B
npupojae . duznueckue U XUMHUYECKHE CBoMcTBa xene3a . OKCUIbL,
ruapokcuasl u comm xenesa(ll) u xemesa(lll), mx cocras, cBoicTBa
U MIOJIyUCHHE .
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XUMHYECKHNA DKCIEPUMEHT: O3HAKOMJIEHHWE C OOpa3llaMHu MeTa-
JIOB U CIUIaBOB, UX (PU3HMYECKHMMHU CBOMCTBaAMU; U3yUE€HHE pe3yJIbTa-
TOB KOPPO3WHM METAJJIOB (BO3MOYXHO HMCIIOJIb30BaHHUE BHUJAECOMATEPH-
ajoB), 0COOEHHOCTEH B3aMMOJAEHCTBHSI OKCHIa KAJIBIIUSI U HATPUS
C BOIOH (BO3MOYKHO HMCHOJIB30BaHHE BHUIEOMATEPHUAIOB); HCCIEIO-
BAaHUE CBOMCTB XECTKOM BOJBI; IIPOLIECCA TOPEHUS Kejle3a B KUCIIO-
poae (BO3MOYKHO HMCHOJB30BaHHE BHIICOMATSPHUATIOB); NPU3HAKOB
OpOTEeKaHUS Ka4YeCTBCHHBIX pEaKIINii Ha MOHBI (MarHus, KaabIlHs,
amroMuHUs, THHKA, kee3a(1l) u xxemesa(lll), memau(Il)); nadbnrone-
HHUE W OINMCaHHE IPOIIECCOB OKpallWBaHUs IJITAMEHH MOHaMH Ha-
TpHs, KaJdusl U KaJblus (BO3MOXXHO HCIIOJIB30BAaHUE BUAEOMAaTEpHU-
aJIoB); HcclieloBaHUe aM(POTEPHBIX CBOMCTB T'MAPOKCHUIA AJIFOMUHUS
U TUAPOKCHUJIA [IMHKA; PEIIeHUEe SKCIIepUMEHTAJIbHBIX 3a/a4 10 Te-
Me «BakHele MeTaiinbl U UX COETUHECHUSD .

XUMMSA 1 OKpyKatoLwas cpeda

HoBrie MaTepuanbsl 1 TeXHOJIOTHUH . BemecTBa 1 MaTepuaibl B MO-
BCCTHCBHOM XM3HU YeloBeka . XUMHs U 3I0poBbe . bezomacHoe wc-
MOJIF30BaHHUE BEUISCTB U XUMHUYECKHUX peakuuii B ObITy . [lepBas mo-
MOIIb IIPU XMMHUYECKUX 0XKOrax WU oTpaBieHUsiX . OCHOBBI DKOJIOTHU-
YEeCKOM TpaMOTHOCTH . XHUMHYECKOE 3arpsA3HEHHE OKpy’Karolleu
cpenpl (mpenenbHas fonyctuMasi KoHueHtpauus semects — I[1JIK) .
Ponp XMMUH B pEIICHUH 9KOJIOTHYECKUX ITPOOIIEM .

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

XUMUYEeCKU OKCIIEPUMEHT: U3yYeHHe oOoOpa3loB MaTepHaJiOoB
(cTexito, CIUTaBEI METAJIOB, ITOJUMEPHBIC MAaTEPHAITBI) .

Me)‘l-(I'IDEAMeTHbIe CBA3N

PeaJ'II/I?:aLII/ISI MEKIIPEAMETHBIX cBsI3en opu HU3YYCHUHW XUMHU B
9 KJ1acce OCYIIECTBISIETCS Yepe3 MCMOJb30BaHUE KaK OOIIMX ecTe-
CTBECHHO-HAaYy4YHbIX HOHﬂTHﬁ, TakKk HU HOHﬂTHﬁ, ABJIAOIIHUXCA CHUCTCEM-
HBEIMHU JJIs1 OTACABHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKJIIA .
OOure ecTecTBeHHO-HAYyYHBIC MOHSTHS: HAYYHBIA (DaKT, TUIIOTE-
3a, 3aKOH, TEOpUs, aHAJU3, CHHTE3, KJIacCU(UKAIIUS, ISPUOTUI-
HOCTB, HAaOIIIOJICHUE, DKCIICPUMEHT, MOJCIUPOBAHUE, U3MEPCHHUE,
MOJICITb, SIBJICHUE, MTAPHUKOBHIA 2 (EKT, TEXHOJOTHUs, MaTePHUAIIBI .
duszuka: MaTepusi, aTOM, 3JIEKTPOH, IIPOTOH, HEUTPOH, UOH, HY-
KIINJ, HU30TOIIbI, PaAWMOaKTUBHOCTH, MOJICKYJA, SHGKTqueCKHﬁ 3a-
psi, TPOBOMHHUKH, MOJYNIPOBOIHUKH, ITUAICKTPHUKU, (POTODIEMEHT,
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BEIIECTBO, TeJIO, 00BbEM, arperaTHOe COCTOSIHUE BElIECTBa, ras, pac-
TBOP, PAaCTBOPHUMOCTH, KpHUCTaJJIM4ecKasi pemérka, CIUIaBbl, (HU3H-
YEeCKHE BEJIMYHMHBI, SIUHUIIBI U3MEPEHHUs], KOCMHYECKOEe IPOCTpPaH-
CTBO, IJIaHETHI, 383161, ConHIE .

Buonorus: ¢orocuHTe3, npixaHue, Owocdepa, 3KOocUcTEMa, MH-
HEpaJIbHbIE YJIOOPEHUs], MHUKPO3JIEMEHTHI, MakpO3JIE€MEHTHI, IHUTa-
TEJIbHBIC BEIIECTBA .

I'eorpadus: armocdepa, rugpocdepa, MUHEpaIIbl, TOPHBIE TOPO-
IIBI, TIOJIE3HBIE NCKONaeMble, TOIUTUBO, BOJIHBIC PECYPCHI .
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TINAHWPYEMBIE PE3YNbTATHL OCBOEHMS
YYEBHOrO TTIPEOAMETA «XUMWS» HA YPOBHE
OCHOBHOI'O OBLLErO OBPA30OBAHWS

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

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 TPAJAUIHOHHBIMH POCCUUCKHUMH COLUOKYIbTYPHBIMHU
M TyXOBHO-HPAaBCTBEHHBIMH II€HHOCTSIMH, IPUHSITHIMH B OOIIECTBE
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 OTHOIICHHS K OTEYSCTBEHHOMY KYJIBTYPHOMY,
UCTOPUYECKOMY M HAay4YHOMY HACJICIUIO, IOHUMAaHUs 3HA4YCHUS XU-
MHWYECKON HayKH B >)XH3HH COBPEMEHHOIrO OOIEeCTBa, CIIOCOOHOCTH
BJIaZETh JIOCTOBEPHOU MH(pOPMAIUCH O MEePEIOBBIX JOCTHIKCHUIX U
OTKPBITUSIX MHUPOBOH U OTEYECTBEHHONW XMMHM, 3aHUHTEPECOBAHHO-
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 COBMECTHOH NESITEIBHOCTH NPHU BBHITTOTHCHUU YYSOHBIX,
NO3HAaBaTeNbHBIX 3a7ay, BBINOJHEHUHU XUMHUYECKHUX 3IKCIEPHUMEH-
TOB, CO3JaHUU y‘Ie6HI>IX HpOCKTOB, CTpeMJ'IeHI/ISI K B3aUMOIIOHUMA-
HUIO U B3aUMOIIOMOIIH B MPOIIECCE dTOU YUSOHOU AEATSILHOCTH; IO~
TOBHOCTHU OLIEHMBATh CBOE IIOBEJICHHUE W IIOCTYIIKM CBOMX TOBapH-
med C NOO3UIHUU HPABCTBEHHBIX M MPaBOBBIX HOPM C YYETOM
OCO3HaHMUS MOCJEICTBUI MOCTYIIKOB;

LleHHOCTH Hay4HOro No3HaHMA

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-
YYHOH KapTHHBI MUpPA; MIPEACTAaBICHUII 00 OCHOBHBIX 3aKOHOMEPHO-
CTSIX pPa3BUTHS IIPUPOJBI, B3aHMOCBS3SX YEJIOBEKAa C IPHUPOIHOU
cpenoi, o pojiM XMMHUH B MO3HAHUU ATUX 3aKOHOMEPHOCTEMH;

4) nmo3HaBaTEIbHBIX MOTHBOB, HAIPAaBICHHBIX HA IMOJYYCHHE HO-
BBIX 3HaHUH MO XMUMHH, HEOOXOIUMBIX IJIsI OOBsICHEHUs] HaOJronae-
MBIX IIPOIIECCOB U SIBJICHHUI;

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

6) uHTepeca K OOYYECHHIO M ITO3HAHHWIO, JIFO003HATEIBHOCTH, TO-
TOBHOCTH M CITOCOOHOCTH K CaMOOOpa30BaHUIO, IPOSKTHOHN U HcCCIIe-
JIOBATENILCKOM NEATEIIFHOCTH, K OCO3HAHHOMY BBIOOpPY HAaIlpaBJICH-
HOCTH M yPOBHsI OOyU€HHS B JaJIbHEHIIIEM;

®opMMPOBaHMS Ky/bTypbl 340POBbS

7) oco3HaHMSI LIEHHOCTU >KH3HU, OTBETCTBEHHOTO OTHOIICHUS K
CBOEMY 3J0POBbIO, YCTAHOBKHU Ha 3J0POBBII 00pa3 >XKHU3HH, OCO3Ha-
HHUS IIOCJIEACTBHIl M HENPHUATHS BPEIHBIX INPHUBBIYEK (ymorpeOire-
HHUS aJKOT0JIsl, HAPKOTHKOB, KypEeHHs), HEOOXOAMMOCTH COOI0e-
HUS TIpaBuUJI 0€30MMaCHOCTH NPHU OOpalIeHUH C XUMHYECKUMHU Bellle-
CTBaMM B OBITY U pea’lbHOM )KU3HHU;

TpyAoBoro BocnuTaHMA

8) nHTepeca K MPaKTHYECKOMY M3YyUYEeHHIO IpodecCcuii u Tpyaa pas-
JIMIHOTO POJIa, yBaXKCHUE K TPYIY U pe3yIbTaTaM TPYJIOBOU JIESITEIb-
HOCTH, B TOM YHCJI€ Ha OCHOBE IIPUMEHEHUS IPEAMETHBIX 3HaHUU 10
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-
HH; TOTOBHOCTB aJalITHPOBATHCS B MPO(PEeCCUOHATBHOM cpee;

IKONOrMYEeCKoro BOCNMUTaHMA

9) 3KOJIOTHYECKH I1e]1eCO00Pa3HOr0 OTHOIIIEHHUS K TIPHUPOJIE KaK
UCTOYHUKY >KHU3HHU Ha 3eMJIe, OCHOBE €€ CyIIeCTBOBAaHUS, TOHUMa-
HHSI IIEHHOCTH 3J0pOBOT0 U 0€30macHOT0 00pa3a >KU3HH, OTBETCTBEH-
HOT'O OTHOWIEHHUSI K COOCTBEHHOMY (PHU3MYECKOMY M INCUXHYSCKOMY
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 XUMUMU;

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

MeTanpeameTHere pesynbTaThl

B cocraBe MeTanpeqMETHBIX PE3yJbTaTOB BBIAEISAIOT 3HAYUMBbIE
st GOpMHUPOBAHUS MHUPOBO33PCHUS OOIICHAYYHBIC MOHATUS (3a-
KOH, TeOopwus, IPUHIMI, TUIIOTe3a, (PaKT, cucTeMa, IPOoIecC, dKCIIe-
PUMEHT W Ap .), KOTOPBhIE HUCHOJB3YIOTCS B €CTECTBEHHO-HAYYHBIX
y4eOHBIX MpeAMETaX U MO3BOJISTIOT HA OCHOBE 3HAHUU M3 dTHUX MPEI-
METOB (OPMHUPOBATH MPEACTABICHUE O IICJIOCTHON HAyYHOU KapTH-
HE MHpa, U yHUBEpcaJlbHbIC y4cOHBIC nercTBUs (ITO3HaBaTEIbHBIC,
KOMMYHHUKATUBHBIC, PETYIISITUBHBIC), KOTOpPEIE oOecnieunBaroT Gop-
MHPOBAHUE TOTOBHOCTH K CaMOCTOSATEJIbHOMY MJIAHUPOBAHUIO U
OCYMICCTBICHUIO YYSOHOH ASATESITHFHOCTH .

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

ba3oBbIMM NOrMYECKUMM 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 SBJICHWH; BHIOMpPAaTh OCHOBAaHUS U
KPUTEpUN IJIs1 KIACCH(UKAIUM XHUMHUYECKHX BEIIECTB M XUMHUE-
CKHX peakIHui; yCTaHaBIMBAaTh MPUYNHHO-CJIEICTBEHHBIE CBSI3HU
MEXJy OOBEeKTaMH H3yYEHHS; CTPOUTH JIOTUYECKHUE pPaCCyXIACHUS
(MHOYKTUBHBIE, eAyKTUBHBIE, 10 aHAJIOTHUM); JeJIaTh BHIBOJBI U 3a-
KITIOYCHHUS;

2) yMEHHEM NpPHUMEHSTHh B IpOLIECCEe MO3HAHMsS IMOHATHA (Ipei-
METHBIE M MeTallpeJIMETHbIE), CHMBOJIMYECKHE (3HAKOBBIE) MOJIEIIH,
HCTIOJIb3yEeMbIe B XMMHH, IPEOOpPa30BBIBATh IIMPOKO MPHUMEHSIEMbIE
B XMMHH MOJIEJIbHBIE MIPEACTaBICHUS — XUMHUYECKUN 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 TIPU3HAKU H3y4YaeMBbIX OOBEKTOB — XMMHYECKHX Be-
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IIECTB U XUMHWYECKHX PEaKIHii; BBISABILSITH 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 BBIAECICHHBIX KPUTESPHUEB);

Ba30BbIMM MCCIEA0BATENBCKUMM AEUCTBUAMM

3) yMeHHeM HCIOJIb30BaTh MMOCTABJICHHBIC BOIIPOCH B KadeCTBE
WHCTPYMCHTA IMO3HAHUs, a TaKXKE B Ka4eCTBE OCHOBBI It (HOpMHU-
pOBaHUS TUOOTE3bl MO MPOBEPKE IMPABUIBHOCTH BbICKA3bIBAEMBIX
CYXXE€HUH;

4) nproOpeTeHHe OMbITa MO MUIAHUPOBAHUIO, OPTaHU3AIUHA U TIPO-
BCJCHUIO YUYCHUYCCKUX IKCIICPUMCHTOB: YMCHHE HAOIIOATh 32 XO-
JOM MOpolecca, CaMOCTOSTEJIBHO IPOTrHO3UPOBATH €ro pe3yJibTar,
popmynupoBaTh 000OIIIEHUSI U BHIBOJBI IO Pe3yiabTaTaM IIPOBEAEH-
HOI'O OIIbITA, UCCJIEAOBAHUS, COCTABIIATh OTYET O MPOAEIAHHOM pa-
oore;

Pa6oToit ¢ MHdOopMaLpeH

5) ymenueM BbIOMpaTh, aHAIU3UPOBATh U MHTEPIPETUPOBATH HH-
popmanurio pa3zau4HBIX BHAOB M (OPM HOpEACTaBJICHUS, IOJIydae-
MYIO U3 Pa3HBIX UCTOYHHUKOB (HAy4YHO-NOIYyJSIpHAs JIUTEepaTypa XH-
MHYECKOTO COJAEp KaHMs, CIIpaBOYHBIE MOco0us, pecypcsl HTepHe-
Ta); KPUTUYSCKHA OIIEHHUBATHh HPOTHBOPECYHBYIO U HEJIOCTOBEPHYIO
nH(pOPMAIHIO;

6) yMeHHEM MPUMEHSITh PA3JIUYHBIC METOIbI U 3aPOCHI IIPHU I10-
ucKe u orbope mHGOPMAITUH U COOTBETCTBYIOMINX JTAaHHBIX, HEOOXO-
JUMBIX I BEINOJNHEHHUS YYeOHBIX M MO3HABATEIBHBIX 3a7la4 OTIpe-
AeJIEHHOTO TUMAa; MPUOOpETEeHNE OIbITa B 00JIaCTH UCIIOJIB30BaHUS
UHGOPMAITMOHHO-KOMMYHHUKATHBHBIX TEXHOJIOTHI, OBJIAJCHUC
KyJIBTypPOM aKTUBHOT'O MCHOJIB30BaHUS PA3JIMYHBIX TOUCKOBBIX CH-
CTEM; CaMOCTOSITEJIbHO BBIOMpATh ONTHUMAIBHYIO (OpMy mpeacras-
JIeHus1 MH(pOpMalMM U WIJIIOCTPUPOBAThH pellaeMble 3ajiadyd He-
CIIOKHBIMHU CXE€MaMHU, TuarpaMmMamMu, IpyruMu popmamu rpadpuxu
U UX KOMOUWHAIHSIMU,

7) yMeHHEeM UCTOJIb30BaTh U aHAIM3UPOBATH B MpOIlecce YUeOHOI
U UCCIIEIOBATEIBCKON JIESITEIbHOCTH HH(GOPMAIIUIO O BIUSHUU IIPO-
MBIIIJICHHOCTH, CEJIFCKOTO XO3SHCTBAa M TPAHCIIOPTAa HAa COCTOSHUE
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 OOCYXAaeMOI TeMbI, (POPMYyIUPOBATH CBOH IPEI-
JIO)KEHUSI OTHOCUTEIbHO BBINIOJIHEHUS MIPEJIOKSHHO 3a/1a4u;

9) npuobpeTeHHEe OMbITa MPE3CHTALMN PE3YJIbTATOB BBIMOJIHCHUS
XUMHUYECKOT0 JKCIIepruMeHTa (JTadopaTOpHOTrO OIBITa, JadbopaTop-
HOU paOOTHI O UCCICAOBAaHHUIO CBOWCTB BEIIECTB, yIEOHOTO MPOCK-
Ta);

10) 3auHTEpEeCOBAHHOCTb B COBMECTHOM CO CBEPCTHHKAMHM TO3HA-
BaTEJIbHOW M HCCJIEIOBATEIBCKON ASATEIBHOCTH IIPH PEIISHUN BO3-
HUKaIOIMX MpoOJIeM Ha OCHOBE yd&€Ta OOIIMX HMHTEPECOB M COrJia-
coBaHMsl mo3unuii (oOcyxaeHusi, OOMEH MHEHHUSIMH, «MO3TOBBIC
LITYPMBI», KOOpPJAWHALMS COBMECTHBIX JCHCTBHH, oOmpeaciicHue
KPUTEPHUEB 110 OIEHKE KaueCTBa BBIMOJIHEHHON paboTh U AP .);

yHMBepca)’IbeIMVI PErynATMBHbIMK AeﬁCTBMFIMM

11) yMeHHMEM CaMOCTOSITEIBHO OIPENECIISATh IEIH ASSITEILHOCTH,
IJIaHUPOBATh, OCYILIECTBIIATH, KOHTPOJIHUPOBATh U MPU HEOOXO U-
MOCTH KOPPEKTUPOBATH CBOIO JICSITEIILHOCTh, BBIOUpaTh HanboJiee
3¢pdexkTUBHBIE CITOCOOBI pEllIeHUsT YYeOHBIX U IO3HABaTEIbHBIX 3a-
ad, CaMOCTOSITEIIBHO COCTaBIISITh MJIM KOPPEKTHPOBATH IPEAIO-
’KE€HHBINA aNTOpUTM AEUCTBUI NPU BBIITOJHEHUH 3aJlaHUN C Y4ETOM
MOJIy'YEeHHUSI HOBBIX 3HAHUM 00 H3ydaeMbIX 0OBEKTaX — BEIleCTBaxX
W peaKkIusX; OIIEHUBATH COOTBETCTBHE ITOJyYEHHOTI'O pe3yJibTaTa 3a-
SBJICHHOM IICJIH;

12) yMeHreM HCIIOIB30BaTh M aHAIM3UPOBATh KOHTEKCTHI, MPEI-
jlaraeMbl€ B YCJIOBUH 3aJaHUH .

TTpeameTHbIe pesynbTaThl

B cocraBe mpeaMeTHBIX pe3yJIbTaTOB IO OCBOCHHIO 00s3aTEIILHO-
IO COZEep KaHUsl, yCTAHOBJIEHHOT'O TaHHOW IIpUMEpPHO pabodei mpo-
rpaMMOM, BBIAEISIOT: OCBOCHHBIE OOYyYarOIMIMMHCS Hay4HbIE 3Ha-
HUSI, YMEHHSI U CHOCOOBI AeHCTBHUH, cierupuIecKrue sl TIpeIMeT-
HOU ob6nacTtu «XUMH», BUIBI ASSITEIHFHOCTH MO MOJIyYSHUIO HOBOTO
3HaHUS, €ro WHTEpPHpeTalluy, NpPeoOpa30BaHHUIO M HPUMEHECHHIO B
pa3IuYHBIX YYeOHBIX U HOBBIX CUTYaIIHsIX .

I[IpenmeTHBIE pe3ynbTaThl NPEACTABICHBI IO TOJaM OOydYeHUs U
OTpa)xarT c(POPMHUPOBAHHOCTh Yy OOYYAIOUINXCS CIEAYIOIIUX yMe-
HUI:
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8 KJIACC

1) packpsieames cmbic/i OCHOBHBIX XUMUYSCKUX MMOHSITHI: aToOM,
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 COEOUHEHWUHW, MOJIIPHBIH OOBEM, OKCHI, KHCIIOTA,
OCHOBAaHUE, COJIb, SJICKTPOOTPHUIIATEIIBHOCTD, CTEIICHb OKHUCIICHUS,
XUMHYECKasl peaKknusi, KiracCuuKanus peakKui: peakIluu COCII-
HEHUsI, pEaKIUN Pa3JIOKEHUsI, PEAaKIINN 3aMEIIeHUs, peaKuu 00-
MEHa, 9K30- U SHAOTEPMHUUYECKHE PEeaKLUU; TeIUIOBOM »ddeKT peak-
UU; PO aTroma, SJIESKTPOHHBIN Cl0il aToMa, aTOMHasi opoOUTalb,
panuyc aToMa, XUMHUYECKasl CBSI3b, OJIsIpHAsl U HEIMOJIsApHas KoBa-
JIEHTHAasl CBsI3b, HOHHAsI CBsI3b, MOH, KATUOH, aHHOH, pacTBOpP, Mac-
coBas J10JIsA BellecTBa (IPOIeHTHas KOHIIEHTpalus) B pacTBOPE;

2) unnrocmpupoéams B3aHUMOCBS3b OCHOBHBIX XHMHWYECKHUX ITO-
HATHH (CM . 1. 1) ¥ IpUMEHSTh 3TH NOHATHUS IIPU ONMCAaHUU BEIIECTB
" UX IPEBpallCHUI;

3) ucnoavzoeams XUMHUYECKYI0 CHUMBOJIMKY IJIsI COCTAaBJICHUS
(opmyr BemiecTB 1 ypaBHEHUH XMMHUYECKUX PEaKIINI;

4) onpedensimob BaTeHTHOCTH ATOMOB DJIEMEHTOB B OMHAPHBIX COE-
JUHEHUAX; CTEIIEHb OKUCICHUS DJIEMEHTOB B OMHAPHBIX COCAUHECHU-
sIX; TIPUHAJJICKHOCTh BEIIECTB K ONpeleléHHOMY KJacCy COeIuHEe-
HUH no popmyiiam; BUJ XUMHUYECKON CBsI3M (KOBaJICHTHAsI U UOH-
HasT) B HEOPraHUYECKUX COCJTNHEHUSX;

5) packpwvieame cmwicn Tlepuoguueckoro 3akona [l . V1. Menaesne-
€Ba: JIEMOHCTPHPOBATh IOHHUMAaHHE IEPHOJTUYECKON 3aBUCHUMOCTH
CBOMCTB XHUMHYECKUX 3JIEMEHTOB OT MX IToJIo)KeHUs1 B [lepuonuue-
CKOM cucTeMe; 3aKOHOB COXPAaHEHHSI MacChl BEIIECTB, ITOCTOSIHCTBA
COCTaBa, aTOMHO-MOJIEKYJISIDHOTO YYEHHUS, 3aKOHa ABOraJpo; onu-
cvieamsb U xapaxmepuzoeams TabnuuHywo dopmy Ilepuonnyeckoit
CHUCTEMBl XHMHYECKHUX OJJIEMEHTOB: pa3jinuaTh MOHATHS «TJaBHAas
noarpynmna (A-rpynna)» u «nobounast noarpynma (b-rpynna)», ma-
Jble U OONbIIME IEPUOMABI; COOMHOCUMb OOO3HAYECHHS, KOTOPHIC
nMmeroTest B tabnune «llepmonmueckass cucTeMa XMMHYECKHUX BJie-
MmeHTOoB J[ . 11 . MenaeneeBa» ¢ YUCIOBBIMU XapaKTEPUCTUKAMHU CTPO-
€HHUsI aTOMOB XHUMHYECKHX BJIEMEHTOB (COCTaB M 3apsi sapa, oomiee
YHCIIO 3JIEKTPOHOB M paclipeAelIeHHEe UX M0 3JIEKTPOHHBIM CJI05IM);

6) xraccugpuyuposams XUMHYECKHE DIIEMEHTBI; HEOpPraHude-
CKHE BEIIEeCTBA; XUMHYECKHE peakInu (110 YHUCIIy U COCTaBy yda-
CTBYIOIINX B PEaKIIMH BEHISCTB, IO TEIUIOBOMY 3 deKTy);
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7) xapaxkxmepuzosams (onucvléams) OOIIHE XUMHUYECKHUE CBOT-
CTBa BEIICCTB PA3JIHUYHBIX KIIACCOB, MOJITBEPIK/Iasi OIMMMCAHUE MIPUME-
paMu MOJIEKYJISIPHBIX YPAaBHEHUHN COOTBETCTBYIOIIUX XUMHUYSCKUX
peakuuii;

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

9) ebluucassmbs OTHOCHUTEIBHYIO MOJEKYISIDHYIO M MOJISIPHYIO
MaccChl BEIIECTB; MacCOBYIO JIOJIIO XMMHYECKOTO 3JIEMeHTa 1o (op-
MyJ€ COEIMHEHHS; MaCCOBYIO JIOJIIO BEIIECTBa B pacTBOpE; MPOBO-
JUTh PAcYETHI 110 YPAaBHEHUIO XUMHUYECKON pEeaKlInu;

10) npumensms OCHOBHBIC ONEPAIMH MBICIUTEIBLHON NEATEIBHO-
CTH — aHaJIW3 U CHUHTE3, CpaBHEHHE, 0000IIIeHNe, CUCTEeMaTH3aIHIoO,
KiacCU(UKALHMIO, BBISBICHUE MPUYUHHO-CIICACTBEHHBIX CBSI3CH —
A4 U3YyYCHUA CBOMCTB BCIIECTB M XHMHUCCKHUX peaKHHﬁ; €CTC-
CTBCHHO-HAaY4YHbIC MCTOJbI IMO3HAHUSA — Ha6JIIO,Z[eHI/Ie, U3MECPCHUC,
MOJIETUPOBAHUE, YKCIIEPUMEHT (pealibHbIN U MBICIICHHBIN);

11) credosams tipaBUIIaM MOJB30BAHHS XUMHUYECKOM IMOCYJ0M U
J1abopaTOpHBIM O00OPYIOBAaHHEM, a TaKXXe IpaBWIaM OOpallcHUs
C BEIIeCTBAMU B COOTBETCTBHUU C MHCTPYKIHUSIMH IO BBIITOJIHEHUIO
JT1aG0PATOPHBIX XUMUYECKHUX OIBITOB IO MOJYYCHUIO U COOHPAHUIO
razoo0Opa3HbIX BEIIEeCTB (BOJIOpOJa M KHUCIOPOJa), HPUTOTOBICHUIO
PacTBOPOB C ONMpeaeIEHHON MacCOBOU J0JI€ pacTBOPEHHOIO BEllle-
CTBa; IUJIAHUPOBATh U MPOBOJAUTH XUMHUYECKUE IKCIECPUMEHTHI I10
pacno3HaBaHUIO PACTBOPOB MISJIOUEH U KUCIIOT C IIOMOIIbIO MHIANKA-
TOpOB (JtakMmyc, (peHoadTaIenH, METHIIOPAHK U 1P .) .

9 KJIACC

1) packpvieams cmbici OCHOBHBIX XHUMHUYECKUX MOHSATHH: XHUMH-
YeCKHH 3JIEMEHT, aTOM, MOJIEKYyJIa, HOH, KAaTHOH, aHHOH, IIPOCTOE
BEIIECTBO, CJIOXKHOE BEIIECTBO, BAJICHTHOCTH, 3JIEKTPOOTPHUIIATEIb-
HOCTbh, CTEN€Hb OKHCIICHHUS, XUMHYEcCKas peaKIus, XUMHUUIecKas
CBSI3b, TCIJIOBOM 3 (PEeKT peakunu, MOJIb, MOJISIDHBIH 00BEM, pac-
TBOP; BJIEKTPOIUTHI, HEIJIEKTPOJIUTHI, 3JIEKTPOIUTHUECKAsT TUCCO-
UaIMs, peakiliid HMOHHOIrOo OOMEHa, KaTalu3aTop, XUMHUUYECKOe
paBHOBecHe, oOpaTUMbIe U HeOOpaTUMBIE PEaKIINH, OKUCIUTEIb-
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 BEIIECTB
¥ UX MPEBPAIICHUIA;

3) ucnonvzoeams XUMHUUYECKYHO CHMBOJIMKY IJIsI COCTaBIICHUS
¢opmMyII BemecTB U ypaBHCHUH XUMHUYCCKUX PEaKIIHIA;

4) onpedensimv BaJCHTHOCTb U CTCICHb OKHUCICHHUS XHUMHUYESCKUX
DJIEMEHTOB B COCJIMHEHMSX Pa3IN4YHOrO COCTaBa; MPUHAIJIEKHOCTH
BEIIECTB K OMNPEeEHHOMY KJIACCy COSAUHCHUH 1Mo (popmynam; BT
XUMHUYECKOH CBsi3U (KOBAJICHTHAsSI, HOHHAS, METAJLUIMYECKasi) B He-
OpPTaHUYECKHUX COEIMHECHUSIX; 3apsiJi MOHA IO XUMHUYECKOH popmy-
Jie; XapakTep Cpelibl B BOIHBIX PACTBOPaX HEOPraHUUYSCKUX COC/IH-
HEHUM, TUII KPUCTAJUTUYSCKON PelIETKH KOHKPETHOTO BEIISCTBA;

5) packpwvisamo cmuica llepuonuyeckoro 3akona JI . . Menpee-
€Ba U JICMOHCTPHUPOBATh €ro MOHHUMAHHUE: ONUCLIBAMb U XApPAKme-
puzoeams Tabnuunywo (opmy Ileprogndeckoil CHCTEMBbI XUMHYE-
CKHuX DJICMCHTOB: pasjindyaTtb IIOHATHUSA «TrJj1aBHaAsA noarpymnia
(A-rpynna)» u «nobounas noarpymnna (b-rpymnna)», mansie u 60J1b-
I IEPUOIBL; COOmMHOCUmMb 0003HAYCHUSI, KOTOPbIE UMEIOTCS B I1e-
puonuYeckoll TaOJIMIe, C YHUCIOBBIMH XapaKTEPHUCTUKaMHU CTpOe-
HUS aTOMOB XUMHYECKHUX DJIEMEHTOB (COCTaB W 3apsj siapa, odlee
YHCIIO BJIEKTPOHOB M PaCIpe/eSICHUE UX MO IJIEKTPOHHBIM CIIOSIM);
00vsicHAMb 00IHE 3aKOHOMEPHOCTH B U3MCHCHUHU CBOWCTB DJICMCH-
TOB U UX COeI[I/IHeHI/Iﬁ B nipeaciiax MajJbIX NIEPHUOJOB U I''IaBHBIX MO~
rpynIl ¢ yaéTOM CTPOCHHUSI UX AaTOMOB;

6) xraccuguyuposams XUMUYECKHUE DISMEHTBI, HEOpPraHude-
CKHE BEIIECTBa; XUMHUYECKHE PEeaklnu (110 YHCIIy U COCTaBy yda-
CTBYIOIIUX B PEaKI[UU BEIIECTB, 110 TeIIOBOMY 3ddekTy, 1Mo usme-
HEHUIO CTETEHEW OKUCIICHUSI XUMHUYECKHUX JJIEMEHTOB);

7) xapaxkmepuzoeams (onucviéams) o0OMHE U CrieUPUUIESCKHUE
XUMHYECKHE CBOMCTBA MPOCTHIX U CIIOKHBIX BEIIECTB, MOATBEPK-
J1asi OMUCaHUe MPUMEPAMH MOJICKYJISIDHBIX U MOHHBIX YPaBHEHUU
COOTBETCTBYIOIINX XUMHUYCCKUX peaKunfzi;

8) cocmaensimb ypaBHEHUS DIIEKTPOJIUTHYECKON TUCCOIUAIIAN
KHCJIOT, HIeJIOUEe U COJiel; MOJHbIE U COKpalllEHHbIE YPAaBHEHUS pe-
aKIUi MOHHOTO OOMEHa; YpaBHEHUSI PEaKIIUH, ITOTBEPIKAAIOIIUX
CYIIIECTBOBAaHUE T'€HETHYECKOW CBS3M MEXJy BEIIeCTBAMH pa3iind-
HBIX KJIACCOB;

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

10) npoecnozuposeams CBOUCTBA BEIIECTB B 3aBUCUMOCTH OT HX
CTPOCHHS, BOSMOKHOCTH NPOTCKAHUS XHUMHUYCCKUX ITPEBPaAICHUN
B PA3JIMYHBIX YCIIOBUAX
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11) gwiuucnams OTHOCUTENBHYIO MOJICKYJSIDHYIO H MOJSPHYIO
MacChl BEIIECTB; MacCOBYIO JIOJIIO XUMHYECKOTO dJjieMeHTa 1o ¢op-
MyJ€ COCIMHEHHS; MAacCCOBYIO IIOJIIO BEIIECTBa B PAacTBOPE; MPOBO-
JUTh PAcYETHI 110 YPAaBHEHUIO XUMHUYECKON pEeaKlInu;

12) credosams npaBuiIaM MOJIB30BAHHUS XUMUYECKOH MOCYHAOH U
mabopaTOpHBEIM O0OpYIOBAaHHWEM, a TaKXe IIpaBHJIaM OOpaIleHUs
C BEIIECTBAMH B COOTBETCTBHHU C MHCTPYKLHUSMH IO BBIITOJIHEHUIO
J1aGOpaTOPHBIX XMUMHUYECKUX OIBITOB MO IOJIyYEHUIO U COOHUPaHUIO
ra3oo0pa3HbIX BEIIECTB (AMMHAKa M yTIJISKHUCIIOro rasa);

13) nposodums peakiind, MOATBEPKIAIONINE KAYECTBEHHBIN CO-
CTaB Pa3JIMYHBIX BEIIECTB: PACIIO3HABATH ONBITHBIM ITyTEM XJIOPHUI-
OpomMun-, nonua-, kapobouar-, ¢pocdar-, cuIuUKaT-, cyabdar-, Tu-
JPOKCHI-UOHBI, KATHOHBI aMMOHHS ¥ HOHBI U3YyYE€HHBIX METAJJIOB,
MIPUCYTCTBYIOIIHME B BOAHBIX PACTBOPaX HEOPraHMYECKUX BEIIECTB;

14) npumensms OCHOBHBIC ONEpPAIUH MBICIUTEIBHON AEATEIBHO-
CTH — aHaJIM3 U CUHTE3, CpaBHEHHE, 0000IIECHNE, CUCTEMaTH3aIHIO,
BBISABJICHHUEC TIPHUYUHHO-CIICACTBCHHBIX CBsI3ell — JJI1 U3YUYCHUSA
CBOICTB BCIICCTB U XHMMHUYCCKHUX peaKHHﬁ; CCTCCTBCHHO-HAYYHBIC
MEeTOAbl MO3HaHWsA — HAOIIOACHWE, U3MEPEHHE, MOIEIHNPOBAHHUE,
SKCIIEPUMEHT (pealbHBIH U MBICIICHHBIN) .
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ewwedlodu senoged seHdawudy

TEMATWYECKOE TINAHWPOBAHME

Bcero 136 4, 13 HUX 7 4 — pe3epBHOE Bpems

8 KNACC

(2 y B Hepeno, Bcero 68 4, M3 HMX 3 4 — pe3epBHOe BpeMs)

IIpyMepHbIe TEMBI,
PaCKpBIBaOIIME JAHHbBIN
pa3jeJ nporpamMmsi,
¥ KOJINYEeCTBO 4aCoB,
OTBOAMMOE Ha MX U3yYeHHe

OcHOBHOE coaepiKaHue

OCHOBHbIE BU/BI AEATETbHOCTH
06GyYarIxcsa

Paznen 1. HepBOl—la‘laJIbeIe XUMHYCCKHE ITOH

stus (20 1)

Tema 1. XuMusi — BakKHas
006J1aCTh €CTECTBO3HAHHUA U
NMPaKTUYeCKOH JesTebHO-
CTH YeJIOBeKa

59

IIpenmer xumuu . Posns XuMuu B KHU3HU
yesoBeKa . XUMUsS B CHCTEME HayK .
MeTonp! MO3HaHUS B XHUMUHU .

Tena u BemectBa . dU3nyeckue cBOiCTBa
BEIIECTB . ArperatHoe COCTOSHUE
BemiecTB . UnCThIe BEIIecTBa M CMECH .
CriocoObl paznenieHust cmeceit . duznye-
CKHe U XUMHUYECKHe siBieHus . [Ipu3Ha-
KU ¥ yCJIOBHS IPOTEKAHUS XUMHIECKHUX
peaxkuuii .

3HaKOMCTBO C TIpaBHJIaMH OE€30MaCHOCTH
" ipuéMaMu paboThl B XUMHYECKOI
mabopaTopuu .

JleMoHCcTpanuu

1. JlaGopaTopHoe 06OpyIOBaHHE

2 . PaznuuHble BUALI XUMUYECKOM

ITOCY JIBI .

6 PackpbIBaThb CMBICI H3y9aeMBbIX
TOHSTHUM .

6 PackpbIBaTh poJib XUMUH B IPHUPOJIE U
JKU3HHU 4YeJIoBeKa, €€ CBA3b C APYyruMH
HayKaMH .

6 Pa3nuuarh 4uCThIC BEIIECTBA U CMECH;
OJTHOPOJHBIE U HEOJHOPOJIHbIE CMECH .

6 Paznmmuare Qusndeckne M XHUMHYECKHE
SIBJICHUS .

6 OnpenesnsTh IPU3HAKU XMMHUYECKUX
peaknuii ¥ yCIOBHUS X IIPOTEKAHUS .

6 CreoBaTh IpaBuUjlaM MOJIb30BaHUS
XHUMHYECKOU MOCYI0H 1 J1abopaTOPHBIM
o0opynoBaHUEM, a TaKXKe IIpaBUIaM
oOpallleHHs C XUMHYECKHMH Bellle-
CTBaMH B COOTBETCTBUHU C UHCTPYKIIHS-
MU IO BBIIOJHEHHUIO TPAKTUYECKUX
pabor.




1920 lrH 6—8 "BUWUX

6¢

3. O6pa3ubl BEUIeCTB .

4 . Crioco6wlI pazneneHus cMecei (puinb-
TpOBaHHKE, BhIIApUBAHHE, TUCTHILIIS-
ous, Xxpomatorpadus) .

JlaGopaTopHble M NpaKTHYecKHe
pa6oThl

Jlabopamopnvie onvimoi:

Onucanne GU3NISCKUX CBOVCTB BEIIECTB .
Paznenenne cMecHu ¢ MOMOIIBIO MarHura .

ITlpakmuueckue pabomur:

Ne 1. IIpaBuna paGoTsl B jabopaTopuu
" NIpuéMBI 00paIeHust ¢ J1abopaTOPHBIM
000pyIOBaHUECM .

Ne 2. PazpeneHue cMeceli (Ha mpuMepe
OYHCTKH IIOBAPEHHOU COJIMN)

6 HHaHI/IpOBaTB U NMIpOBOAUTH XUMUYEC-

CKHUI KCIIEPUMEHT I10 U3YUEHUIO U
ONMUCaHUIO (PU3UISCKUX CBOUCTB
BCIIECTB, CHOCOOOB pa3JicJICHUS cMecei
BEIICCTB .

6 VMcrionp30BaTh NP BBITTOJIHEHUHU

y4eOHBIX 3aJaHHUI U B IIpoIecce
HCCIIEOBATENIbCKON NeATEIbHOCTH
HayYHO-TIOMYJISIPHYIO JINTEPATYPY
XHUMHYECKOTO COAEp>KaHUs, CIIPaBOd-
HBbIE MaTepHaIIBI, pecypchl IHTepHeTa .

6 BricTpauBaTth pa3BEPHYTHIE MUCbMEH-
HBIE U YCTHBIE OTBETHI C OIIOPOI HA
uHpopManuio u3 yueOHUKa U CIpaBOY-
HBIX MaTe€pHajIoB, IPAMOTHO UCIIOJIB30-
BaTh M3Yy4YECHHBIM MOHSITUNWHBIN anmapat
Kypca XUMHUH

Tema 2. BemiecTtBa
U XMMUYeCKUe peaKium
(159)

ATOMBI ¥ MOJIEKYJBI . XUMUYECKUE
9JeMEHTH! . 3HaKU (CHMBOJIBI) XUMHUYE-
CKHX 3J1€MeHTOB . [IpocThIe U cIIoXKHBIE
BEIIECTBA . ATOMHO-MOJIEKYJIIPHOE
y4EHHUE .

Xumunueckas popmyia . BaneHTHOCTB
aTOMOB XMMHUUYECKHUX DJIEMEHTOB . 3aKOH
TIOCTOSIHCTBA COCTaBa BellecTs . OTHOCH-
TeJabHasi aTOMHasi Macca . OTHocuTeNbHas
MoOJIeKyJIApHas Macca . MaccoBasi 1o7st
XMMHYECKOTO dJIEMEHTa B COSAUHEHHH .
dr3uyeckre U XUMHIECKUE SIBICHUS .
Xumunyeckass peakuus . [IpusHaku

1 yCJIOBHUS NPOTEKAHUSI XUMHUYECKUX
peakuuii . XuMHYECKUEe YpPaBHEHUS .

6 IIpuMeHsITh €CTECTBEHHO-HAyYHBIC
METObI ITO3HAHUS (B TOM YHCIIE
HaOJI0IeHNEe, MOIETUPOBAaHUE, KCIIe-
PHUMEHT) 1 OCHOBHBIE OIepalny
MBICJIUTEIIBHON AeSITeIbHOCTH (CpaBHE-
HHe, KiaccuuKanusi) 1jis U3ydeHHUs
BEIIECTB ¥ XMMHUUYECKUX PEaKIUii .

6 PackpbIBaTh CMBICI U3y4aeMbIX
MOHSTUN U 3aKOHOB M NPUMEHSTh 3TU
MOHSITHUS IIPU ONMCAaHUU CBOICTB
BEIIECTB U UX NMPEBPAIICHUH .

6 Pasznmmuaths Qpu3ndeckne 1 XUMHIECKHE
SIBIICHUS, OOBSICHATH UX CYIIIHOCTH C
TOYKH 3PEHHST AaTOMHO-MOJIEKYJISIPHOTO
YUCHUS .
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ewwedlodu senoged seHdawudy

Ilpooonowcernue maoban.

IIpumepHBbIe TeMBbI,
pacKpbIBalONUIMe JAHHbII
pa3zaes NporpaMmel,

M KOJIMYeCTBO YacoB,
OTBOIMMOE HA X U3y4eHHUe

OcHOBHOE coaepikanue

OcHOBHbIE BU/ABI AeSITEJbHOCTH
o0yuarommxcst

Tunbel XUMHUYECKUX PEAKIIUH (COoeTHHE-

HUsI, pa3I0KCeHUs, 3aMEIIICHUsI, OOMEHA) .

3aKOH COXpPaHEHHUS MaCCHI BEIIECTB .
M . B . JIoMOHOCOB — Yy4&HBIH-IHIUKIIO-
MEeIUCT .

JleMOHCcTpanuu

dusnyeckue sBICHUS (pacTUpaHUe
caxapa B CTyIKe, KUIICHHE U KOHJCHCa-
LHsI BOABI U T. IT.) .

Xumudeckue siBiaeHUs1 (TOPeHHE CBEYH,
pas3iioKeHue caxapa, B3auMOJICHCTBHUE
CEpPHOM KHUCJIOTHI C XJIOPUIOM Oapusi,
pasnoxxenue runpokcuna menu(ll), B3a-
UMOJICHCTBHUE JKeje3a C Cepoi, B3auMO-
efiCTBHUE JKeje3a C paCTBOPOM COJIA
menu(1l)).

OnBIT, WIUTFOCTPUPYIOIINN 3aKOH COXpa-
HEHUSI MacCHI .

JlabopaTopHble U NPaKTH4YeCKHe PaGoThl

JlabopamopHhuele onvimuwi:
[IpumMepsl Hpu3NUECKUX SIBICHHUH (ILT1aB-
JICHUE BOCKA, TassHUE JIbJA) .

6 OmpeaensiTh NPU3HAKU XUMHUYIECKUX
peakuuii, yciIoBHUsI UX NPOTEKaHUS .

6 OOBSCHATH CYIIHOCTH (PU3NUECCKUX U
XUMHYECKHUX SIBIICHHUH C TOYKH 3PSHUS
aTOMHO-MOJIEKYJIIPHOTO YYEHHUS .

6 KiraccupnuupoBaTh XUMHYECKHE
peakuuu (IO YHCIIy M COCTaBy pearupy-
FOITUX U 00pa3yroMMXCsl BEIICCTB) .

6 CocTtaBisiTh (GOPMYJIIEI OMHAPHBIX
BEIIECTB 10 BAJIEHTHOCTH U OMIPEACISITH
BaJICHTHOCTH 10 (hOpMyJIamM BEIIECTB .

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

6 CiieqoBaTh MpaBUIIaM MOJIB30BAHMUS
XAMHWYECKOH NOoCy 0! U JTaGOpaTOPHBIM
o0opyToBaHMEM, a TAKXKE MPaBUIIAM
oOpalleHus ¢ BelecTBaMu B COOTBET-
CTBHUU C MHCTPYKIHSIMU 1O BBITIOTHE-
HUIO JIA00PaTOPHBIX XUMHUYECKUX
OIIBITOB .

6 Vcrionp30BaTh P BHITTOJTHEHU T
Y4eOHBIX 3aJaHUH U B IIpoliecce
HCCJIEIOBATEILCKON NesATeIbHOCTH
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IIpuMepsl XMMHUYECKUX SIBICHUI
(mpokanmBaHNE MEIHOW IPOBOJIOKH,
B3aMMOJICHCTBUE MeJia C KHUCIIOTOH) .
Mopaenu aTOMOB U MOJIEKY .

Buviuucnenun

— OTHOCHUTEJIbHOIN MOJIEKYJIAPHONU
Macchl BEIIECTB;

— MacCOBOMU O XUMHUYECKOTO dJIEMEH-
Ta 1mo ¢GopMyJic COCTUHCHHUS

HAyYHO-TIONIYJISIPHYIO JINTEPaTypy
XHMUYECKOr'0 COJEepKaHUsl, CIIpaBOY-
HbIE MaTepHuaisl, pecypchl MHTEpHETA .

6 BricTpanBath pa3BEpHyTHIE TNCHMEH-
HBIE U YCTHBIE OTBETHI C OMOPOI Ha
uHGOPMALMIO U3 y4eOHHKA U CIIPaBOY-
HBIX MaTEePHUAJIOB, TPAMOTHO HCIIOJIB30-
BaTh U3YYEHHBIM NOHATUMHBIA anmapar
Kypca XUMHHU

Pazpen 2. BaxkHeilllue nmpejcTaBUTEJd HeopraHmdecKux BemecTB (30 u)

Tema 3. Bo3ayx. Kuciaopoga,.
INouaTHE 06 OKCHAAX
(59)

Bo3nyx — cmech razos . CocraB Bo3ayxa .
Kucnopon — 3JIeMEHT ¥ IPOCTOE Bellle-
c¢TBO . O30H — ayuioTponHas Moauduka-
nus Kuciopoaa . HaxoxaeHue Kuciaopo-
Jla B Tipupoje, pusnueckue u XuMuie-
CKHe CBOMCTBA (peaKIMi OKHCIICHUS,
ropeHue) . YcioBHsi BOSHUKHOBEHUS U
npekpanieHus ropenus . [Toustue

00 oKCcHaax .

CniocoOBbl MOTy4YeHHs] KUCIopoa B
J1a00paTOPUH U TIPOMBIIIUICHHOCTH .
ITpumenenue kucnopona . Kpyrosopor
KHUCJIOpOJa B IPUPO/IE .

TennoBoit 3pPextT Xxumudeckont peak-
MY, [TIOHSITHE O TEPMOXHUMHUYECKOM
YpaBHEHHH, 9K30- U SHAOTCPMHUUCCKHUX
peakiusx .

6 PackpbIBaTh CMBICI U3y4aeMbIX
THOHATHHN U MPUMEHSITh 3TH MOHSITHS
IIpU ONMCAHUH CBOUCTB BEIIECTB U UX
npeBpallieHui .

6 XapakTepuzoBaTh (ONHCHIBATH)
COCTaB BO311yXa, (PU3NIECKUE U XHU-
MHUYECKHE CBOMCTBa KHCJIOpPO/a,
CIIOCOOBI €0 MOJYYCHUsI, IPUMECHEHUE
¥ 3HAUCHHE B IPUPOJIC U KU3HA
4JeJioBeKa .

6 CpaBHUBATh peaKIUU IOPEHUs U
MEIJICHHOTO OKHCIICHHS .

6 CobupaTb puOOPHI ISl TOIYUCHUS
KHCIIOpOJa (BBITECHEHHEM BOIBI U
BO3yXa) .

6 Pacnio3HaBaTh ONBITHBIM IIyTEM
KHUCIIOPOJ .
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ewwedlodu senoged seHdawudy

Ilpooonowcernue maoban.

IIpumepHBbIe TeMBbI,
pacKpbIBalONUIMe JAHHbII
pa3zaes NporpaMmel,

M KOJIMYeCTBO YacoB,
OTBOIMMOE HA X U3y4eHHUe

OcHOBHOE coaepikanue

OcHOBHbIE BU/ABI AeSITEJbHOCTH
o0yuarommxcst

Tomnuso (HedTH, yroias U MeTaH) .
3arpsi3HEHHE BO3yXa, CIIOCOOBI €ro
MpeIOTBpaIIeHNs . Y CHIICHHE TapHUKO-
BOTO 3 (ekTa, pa3pylnieHrne 030HOBOTO
cyos .

JleMOHCcTpanuu

BszaumoneiictBue ¢ocdopa, cepnl

U JKeJie3a C KHCIOPOAOM (BO3MOXKHO
HCIIOJIB30BAHHUC BI/I,E[COOHLITOB) .
OrmpeziesieHne COAEep)KaHUs KHCIOpoaa
B BO3AyX€.

OmnBITHI, TEMOHCTPHUPYIOIINE yCIOBHS
BO3HUKHOBEHUSA U NPEKpPAIICHUS
TOPEHHH .

JlaGopaTopHble M NpaKTHYecKue
pa6oThbI

JlabopamopHuiil onvim:

O3HakoMIIeHHE ¢ 00pa3aMi OKCHJIOB .
ITpaxmuueckasn paboma.

Ne 3. [NomyyeHne U coOUpaHUe KHUCIOPO-
J1a, U3y4EHHE ero CBOMCTB .

6 VIc1ioi1p30BaTh XUMHYECKYIO CHMBOJIH-
Ky [UTsi cocTaBiieHusi GOpMyJ BEIIECTB,
MOJIEKYJISIPHBIX YPaBHEHUU XUMHUUE-
CKHMX PEaKIHi C ydacTHEeM KHUCJIOPOAa .

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

6 CieqoBaTh mpaBuiIaM OGe30MacHOU pabo-
ThI B JIJAGOPATOPUH MIPU UCITOJIH30BaAHUU
XAMHUYECKOH MOCyabl U 000pYya0BaHUS,
a TakKe IpaBuiiaM oOpaleHus ¢
TOPIOYHUMH BEIIECTBAMHU B OBITY .

6 TlitaHUpOBATH U OCYIIECTBIISTH Ha
MPaKTUKE XUMHUYECKHE IKCIIEPUMEHTHI,
MIPOBOJINTH HAOJIIOIEHMUS, I€IATH
BBIBOJIBI T10 pe3yJIbTaTaM dKCIIePH-
MEHTA .

6 Y4acTBOBaTh B COBMECTHOI pabore
B rpymie .

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

— MOJICKYJISIPHOHM MaccChl KHCIOPOaa

M 030HA Ha OCHOBAHHMH aTOMHOM MacChl
XHMHYECKOIO 3JIEMEHTA

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

6 BeicTpauBaTh pa3BEPHYTHIC IIUCHEMEHHBIC
W YCTHEIE OTBETHI C OIIOPOH Ha HHpopMa-
U0 13 yuyeOHNKaA U CIPaBOYHEBIX MaTe-
pHanoB, rPaMOTHO UCIOJIb30BaTh U3Y4CH-
HBIA NOHATUMHBIN annapaT Kypca XUMUH

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

(CRY)

Bonopon — 3JI€MEHT M IPOCTOE Bellle-
ctBO . Haxoxxnenwne B nmpupone, puzmde-
CKHe M XMMUYECKHe CBOMCTBa (Ha
puMepe B3auMOJIEHCTBUS C HEMeTaluIa-
MU ¥ OKCHJIaMHU METaJUIOB), IPUMEHE-
HHUE, CIIOCOOBI ITOJTyYCHUS .

TToHsiTHE O KHCIOTaX W COJIAX .

JleMoHCcTpanuu

ITomyuenue, cobupaHue U pacio3HaBa-
HHE BOJIOPOAA .

Tl'openue Bomopona .

B3aumopeiicTBue BoIOposia ¢ OKCUIOM
memu(1l) .

JlaGopaTopHble U NpaKTHYeCKUe
pa6oThbl

Jlabopamopnuviii onvim:

BzaumopeiicTBie KHCIIOT C METa/UIaAMHU .
ITlpaxmuueckas paboma:

Ne 4 . Tlomy4yenue u cobupanue BOgopona,
H3y4YeHHUE erO CBONCTB .

6 PackpbIBaTh CMBICII HU3y4aeMbIX MOHSI-
THH ¥ IPUMEHSTH 3TH MMOHITHUSI [IPH
OITMCaHWUM CBOMCTB BEIIECTB U UX
npeBpalIieHu .

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

6 Cobupath npuOOp IS TTOTYUYCSHHS BOJO-
pona.

6 1Icrioy1b30BaTh XMMHYECKYIO CUMBO-
JIUKY JUIs1 COCTaBIICHUsT hopmyt
BCIIECTB, MOJICKYJISIPHBIX ypaBHEHUN
XAMHUYECKHUX PEaKIHil C yyacTHEM
BOJIOpO/A .

6 CiieoBaTh IpaBuiiaM 6e30MacHOMN
paboThI B 1a00paTOPUU IPH UCIIOJIb-
30BaHUN XUMHYECKOU MOCYIbI U
00opyIOBaHUs, a TAK)KE MPaBUIIaM
o6paleHHs ¢ TOPIOYUMH BEIIECTBAMHU
B OBITY .
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ewwedlodu senoged seHdawudy

Ilpooonowcernue maoban.

IIpumepHBbIe TeMBbI,
pacKpbIBalONUIMe JAHHbII
pa3zaes NporpaMmel,

M KOJIMYeCTBO 4YacoB,
OTBO/IMMOE HA X U3y4YeHHUe

OcHOBHOE coaepikanue

OcHOBHbIE BU/ABI AeSITEJbHOCTH
o0yuarommxcst

Botuucnenusn

— MOJICKYJISIPHOI MaccChl BEIleCTBa Ha
OCHOBAaHHM aTOMHOM MacChl XUMHUYE-
CKHX DJIEMEHTOB

6 [ImanupoBaTh U OCYIIECTBIISITH Ha
MPAKTUKE XUMHUYECKHUE IKCICPUMCHTHI,
IIPOBOJUTH HAOIIOACHUS, AeJIaTh
BBIBOJIBI 1O PE3yJIbTaTaM SKCIEPUMEHTA .

6 YyacTBOBaTh B COBMECTHOI paboTe B
rpymnre

Tema 5. KosinmyecTBeHHBIE
OTHOIIIEHUSA B XUMHUH
(49

KonunuectBo BemecTBa . Monb . Momsip-
Has Macca . 3akoH ABorazupo . Moisip-

HBII1 00BEM Ta30B . PacuéTel Mo xummude-
CKHM YPaBHEHHSM .

JleMoHCTpanus
OO0pasIiipl BEIIeCTB KOJIUYSCTBOM 1 MOJIB .

Buviuucnenusn

— o0béMa, KOITMYecTBa BEIleCTBa rasa
10 €ro M3BECTHOMY KOJIHYECTBY Bellle-
CTBa WM 00BEMY;

— 00BEMOB Ta30B MO YPaBHEHHIO
peakLHy Ha OCHOBE 3aKOHA 00BEMHBIX
OTHOIICHHUI T'a30B

6 PackpbIBaTh CMBICT U3y4aeMBbIX
MOHATUH M NMPUMEHSTH 3TU MOHSTHS,

a TakyKe€ M3y4EHHBIE 3aKOHBI U TEOPUH
JUIA pellieHus pacdyE€THBIX 3a7ad .

6 BBIUUCIIATE MOISAPHYIO MACCY BEIIECTB;
KOJIMYECTBO BelllecTBa, 0ObEM rasa,
Maccy BelleCTBa;

6 IIpoBOUTE pacUY&ThI IO YPABHEHUSIM
XUMHUYECKHX PEaKIUii: KOJTUYEeCTBa,
00BEMa, MacChl BEIIECTBA 110 U3BECTHO-
My KOJIM4ECTBY, 00BEMY, Macce peareH-
TOB WJIM TPOJYKTOB PEAKIIUH .

6 BricTpanBaTh pa3sBEpPHYThIE TUCbMEH-
HBIE€ U YCTHBIE OTBETHI C OIOPOH Ha HUH-
dopmaruio n3 yueOHMKA U CIIPABOYHBIX
MaTepuaioB, TPaMOTHO HCIOJIb30BaTh
M3yUYEHHBIN MOHATUHHBIN anmapat
Kypca XUMHUU
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Tema 6. Boga. PacTBopbl.
IloHATHE 06 OCHOBAHUAX
(59

du3znyeckre CBOMCTBA BOABI . AHAJIN3
U CUHTE3 — METOJbl U3YyYEHHsI COCTaBa
BOJIBI .

XUMHYECKHUEC CBOMCTBA BOJIBI

(peaknuu ¢ METaIJIaMH, OKCUIAMU
METaJJIOB U HEMETAJLJIOB) .

CocraB ocHoBaHuii . [Torstue 06 UHAU-
KaTopax .

Bopaa xak pactBoputens . PactBopsl .
PacTBOpuMOCTH BemiecTB B BOJE .
HacelmienHbsle ¥ HEHACHIIICHHBIC
pacTBOpBI . MaccoBas A0Sl BEIISCTBA B
pactBope .

Pone pacTBOpOB B mpupoAe U B )XKU3HU
yenoBeka . KpyroBoport BOJibI B IIPUPOJE .
3arpsi3HeHHEe NPUPOIHBIX Boj . OxpaHa
U OYUCTKA MPUPOJHBIX BOJI .

JleMoHCcTpanuu

DJIEKTPOJIN3 BOJBI; CUHTE3 BOJIBI;
B3aMMOJICHICTBHE BOABI C METAIIAMU
(Na, Ca) (BO3MOXHO HCITOJIb30BAHHUE
BHJICOMATEPHAIIOB) .

PacTBopeHue BeniecTB ¢ pa3InyHON
PacTBOPHMOCTBIO .

HccnenoBanne pacTBOpOB KHUCIOT U
IeJI09eH C MOMOIIBI0 WHINKATOPOB .

JlabopaTopHble U NpaKTUYeCKHUe
pa6oThbl

Ilpaxmuueckas paboma.:

Ne 5. [IpuroroBiieHHE PacTBOPOB C
onpenenéHHON MaccoBOM noyel pac-
TBOPEHHOTO BEIIECTBA .

6 PackpbIBaTh CMBICJ H3y4aeMbIX
MOHSTHI U NIPUMEHSTH 3THU MOHATHUS
IIPY OIIMCAHUH CBOHCTB BEIISCTB U UX
npeBpalleHui .

6 Xapaktepu3oBaTh QU3INIESCKUEC U
XUMHUUYECKHUE CBOMCTBA BOAbI, €€ pOJIb
KaK pacTBOPUTEISA B IPUPOJHBIX
rporieccax .

6 COCTaBIISITh YPAaBHEHUS XUMHUYECKUX
peakIHii ¢ ydacTHeM BOJbI .

6 OOBSICHATH CYIIHOCTh DKOJIOTHYCCKUX
npoOiieM, CBSI3aHHBIX C 3arps3HCHHUEM
MPHUPOIHBIX BOJ, CITIOCOOBI OYHUCTKHU
BOJBI OT IpUMeceii, MEphI IO OXpaHe
BOJ OT 3arpsI3HCHUSI .

6 IInaHUPOBATh U OCYIICCTBISATH Ha
MPAaKTHKE XUMHUYCCKHE DKCIICPUMEHTEHI,
MPOBOJAUTH HAOIIOICHUS, 1€JIaTh BbI-
BOJIBI 10 PE3yJIbTaTaM SKCIIEPUMEHTA .

6 CremoBaTh IpaBujaM 0e30MacHOU
paGoThI B JTaGOPATOPHUH MPH UCITONIB30-
BaHUHM XWMHYECKON MOCYAbl U 06OpyI0-
BaHMS .

6 TIpOBOAUTH BBIYUCIICHHS C IPUMCHCHH-
€M IMOHATHS «MaccoBasi JIOJIsI BEIEeCTBa
B PacTBOPE» .

6 1crioy1b30BaTh P BBINIOJIHEHUH
y4eOHBIX 3aJlaHUil U B IIpoIiecce
HCCJICIOBATEIBCKOM IEeSITEILHOCTH
HAy4YHO-TIONYJISIPHYIO JINTEPATypy
XAMHYECKOI'0 COJIep)KaHUs, CIIpaBOY-
HbIE MaTepHalIbl, pecypchl IHTepHeTa .
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ewwedlodu senoged seHdawudy

Ilpooonowcernue maoban.

IIpumepHBbIe TeMBbI,
pacKpbIBalONUIMe JAHHbII
pa3zaes NporpaMmel,

M KOJIMYeCTBO 4YacoB,
OTBO/IMMOE HA X U3y4YeHHUe

OcHOBHOE coaepikanue

OcHOBHbIE BU/ABI AeSITEJbHOCTH
o0yuarommxcst

Botuucnenusn
— C MCIIOJIb30BaHUEM ITOHSTHS «MaCCO-
Basi JOJIsI BEIIECTBA 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
HeopraHu4ecKux
coeAMHEeHU

(119

Kitaccudukanms HeopraHndecKux
COCTUHCHUM .

OKCHIIBI: COCTaB, KJIacCU(PUKAIIUS
(OCHOBHBIE, KUCIIOTHBIC, aM(OTEepHBIE,
HecosieoOpa3yromue), HOMESHKIATypa
(MeXIyHapoaHasT W TPUBHAIBHAS) .
ITonyuenne u xumMmH4yeckrue CBOMCTBa
KHCJIOTHBIX, OCHOBHBIX H aM(POTEPHBIX
OKCHJIOB .

OcHOBaHUS: COCTaB, KJacCUPUKALIUA,
HOMEHKJIAaTypa (MeXIyHapoIHas u
TpUBHAJIbHAS), PU3UUCCKUE U XUMHUUC-
CKHE CBOWCTBA, CIOCOOBI MOTy4YSHUS .
KucnoTsr: cocras, kiaccupukamus,
HOMEHKJIaTypa, GU3HISCKUE U XUMHYC-
CKHeE CBOMCTBA, CIIOCOOBI NOJIYyUYEHUS .
Psin akTMBHOCTH METAJJIOB .

6 KnaccugunupoBaTs n3ydaemble
BEIIIECTBA [0 COCTaBY M CBOICTBAM .
CocTaBiaTth (OPMYJIBI OKCHJIOB,
KHCJIOT, OCHOBaHHM, COJIEM M Ha3bIBaTh
HX TI0 MEeXIyHapOJHOW HOMEHKJIa-
Type .

6 IIporuo3upoBaTh CBOMCTBA BELIECTB Ha
OCHOBE OOIMHNX XUMHUUIECKUX CBOMCTB
HM3YYEHHBIX KJIACCOB/TPYIIN BEIIECTB,
K KOTOPBIM OHH OTHOCSITCSI .

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

o
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Comnu (cpenHue): HOMEHKIIaTypa,
c1ocoOBI MOTyYSHUsI, B3auMOieHicTBUE
coJiell ¢ MeTaJuIaMH, KUCIIOTAMU,
IIeJI09aMH U COJISIMH .

I'eHeTndeckast CBSI3b MEXIy KIIaCCaMH
HEOPraHWYEeCKHUX COCTUHEHUH .

JeMoHcTpanuu

OO6pa31bl HEOPraHNIECKUX BEIIECTB
pa3IMYHBIX KJIACCOB .

BsaumopeiicTBue pactBopa cepHOM
kucaoTsl ¢ okcuaom menu(Il) .

Peakuust HelTpamuzauuu .

BeiTecHeHne omHOrO MeTraymia IpYyrUM W3
pacTBopa coJ .

JlaGopaTopHble U MpaKTHYeCKUe
pa6oTsl

Jlabopamopnuie onvimot:
BsaumozelicTBHe KUCIOT ¢ METAIJIAMU .
Ilonyuyenue HepacTBOPUMBIX OCHOBAHHUH .
B3aumopeiictBue HepacTBOPHUMBIX
OCHOBaHHUH C KUCIIOTaMH .

Pasnoxxenue runpoxcuna meau(Il) mpu
HarpeBaHWH .

Ilpaxmuueckas paboma.

Ne 6 . Pemienue skcnepuMeHTaIbHBIX
3amad 1Mo reMe «OCHOBHEBIE KIIACCHI
HEOPraHUYECKUX COSTUHCHUI .

Boiuucnenun
— TI0 YpaBHEHUSAM XUMHUYECKUX peakuii

6 IIpon3BOAUTE BBIYHCICHUS MO ypaBHE-
HUSIM XUMHYECKAX PEaKInH .

6 IlimaHupoBaTh U OCYIIECTBIISATH Ha
MPaKTHKE XUMHUYECKHE SKCIIEPUMEHTEI,
TPOBOJIUTE HAOIIOACHUS, TeIaTh
BBIBOJIBI 11O PE3yJIbTaTaM SKCIIEPUMEHTA .

6 CrnenoBaTh ITpaBIIaM O6e30IIacHON
paboThI B 1a00paToOprUH IPU UCIIOIB30-
BaHUH XMUMHUYECKOW ITOCYIBI U 000pyHO-
BaHUA .

6 Vcrionp30BaTh NP BEIITOJTHEHUHN
YYeOHBIX 3aJaHUI U B IIPOIecce
HCCIIEOBATEIbCKON NeATEIbHOCTH
Hay4HO-IIOMYJISIPHYIO JUTEPaATypy
XHUMHYECKOTO COAEp>KaHUs, CIIPaBOI-
HBIE MaTepHaJIbl, pecypchkl UHTepHeTa .

6 BricTpanBath pa3BEpHyTHIC TNCHMEH-
HBIE W YCTHBIE OTBETHI C OMTOPOI Ha
nHdopMaIHIo U3 ydueOHHUKA U CIIPaBOY-
HBIX MaTEePHAJIOB, TPAMOTHO HCIIOJIB30-
BaTh U3y4YE€HHBIH NMOHATUIHBIN anmapat
Kypca XUMHHU
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Ilpooonowcernue maoban.

IIpumepHBbIe TeMBbI,
pacKpbIBalONUIMe JAHHbII
pa3zaes NporpaMmel,

M KOJIMYeCTBO YacoB,
OTBOIMMOE HA X U3y4eHHUe

OcHOBHOE coaepikanue

OcHOBHbIE BU/ABI AeSITEJbHOCTH
o0yuarommxcst

Paspen 3. [lepuoanyeckuii 3akoH M [lepuoanyeckas cucreMa XMMHUYeCKHX 371eMeHTOB /I. U. MeH e 1eeBa.
CtpoeHMe aTOMOB. XMMH4YecKasi CBSA3b. OKUC/IUTEbHO-BOCCTAHOBHUTE/IbHbIE peakuyu (15 u)

Tema 8. [lepuoanyeckuit
3aKoH M [lepuoguyeckasn
cucTeMa XMMHUY€eCKUX
asiemeHTOB /1. U. MeHngee-
eBa. CtrpoeHue aToma (7 u)

[lepBBIe NONBITKY KJIACCU(DHUKAIINH
XHMHYECKHX 31eMeHTOB . [ToHsaTHE O
rpynmnax CXOIHBIX DJIEMEHTOB (IeJIod-
HbIE U IIE€JI0YHO3EMEJIbHbIE METAJLIIbL,
TaJIOr€Hbl, HHEPTHBIC T'a3bl) .

DIJIeMEeHTEI, KOTOpbIe 00pa3yIoT
aM$OTepHBIE OKCHIBI ¥ THAPOKCHIHI .
Ilepuoanueckuii 3akon u Ilepuonu-
JecKas CHCTeMa XHMHYECKHX 3JIE€MEHTOB
J. 1. Menneneesa . [lepuoasl, rpynimsl,
noArpynmnsl . @U3NYECKU CMBICHT
MOPSIIKOBOTO HOMEpPA 3JI€MEHTa, HOMe-
pOB Ieproja U TPy .

Ctpoenne atomoB . CocTaB aTOMHBIX
siaep . 3oromel . Dnexrponsl . CtpoeHue
3JIEKTPOHHBIX 000JI0YEK aTOMOB HEPBBIX
20 xuMHYecKux daeMeHToB [lepuoanye-
ckoui cuctemsl /[ . 1. Menneneesa .
XapakTepucTuKa XHMHYECKOr0  JJIEMEeH-
Ta MO ero nosoxxeHuro B Ilepuonuyeckoit
cucteme /[ . 1. Menneneena .

6 PackppIBaTh CMBICI ITEPHOIUIECKOTO
3aKOHa .

6 IToHMMAaTh CyIIeCTBOBaHHE ISPHOUYC-
CKOW 3aBUCHMOCTH CBOWMCTB XHMHYE-
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 CTPOSHHEM ero aroma (CocTaB
U 3apsj sifapa, o0lee Yuciao JIEKTPOHOB
U pacupeesIieHHe UX 0 3JSKTPOHHBIM
CIIOSAM) .

6 IIporuo3upoBaTh XapakTep N3MEHECHUS
CBOWCTB DJIEMEHTOB M MX COEIWHEHHH ITO
rpymnmnam u nepuonam Iepuoanyeckoit
CHUCTCMBI .

6 XapakTepH30BaTh XUMHYECKHUE IIIEMEH-
ThI HEPBbIX TPEX NEPUOIOB, KIS,
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3naueHue Ilepuoauyeckoro 3akoHa

u Ilepuonuyeckoil CUCTEMBI XUMUYE-
CKHUX 3JIEMEHTOB JJIsl pa3BUTHS HAYKU U
npaktuku . 1. 1. MeHneneeB — yuéHbIH,
Tearor U rpaxaaHuH .

JeMoHcTpanuu

KopoTkonepronHass U JUTHHHOIICPHO/I-
Hast Gopmebl [lepronmyeckoil cuCTEeMBbI
xuMudeckux snemeHToB J[ . 1. Mennaene-
eBa.

O3HakoMJICHHE ¢ 00pa3liaMHd METaJlIOB
Y HEMETAJJIOB .

JlaGopaTopHble U MpaKTHYeCKUe
pa6oThsl

Jlabopamopnuwiil onvim:
BzauMmoneilicTBue rugpoKcHAa [IUHKA C
pacTBOpaMu KHUCJIOT M IIeJIOUeH

KaJgplUsl 1O MX MonoxkeHuio B Ilepmo-
nudeckoit cucteme JI. 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 yueOHNKaA U CIIpaBO4-
HBIX MaTE€PHUAJIOB, TPAMOTHO HCIIOJIB30-
BaTh M3Yy4YECHHBIM MOHSITUNWHBIN ammnapat
Kypca XUMHUH .

6 Vcrionp30BaTh OPY BBHIITOJTHSHUN
y4eOHBIX 3aJlaHUl TEeKCTHl YUeOHUKA,
crupaBodHble MaTepuansl (Ilepuoguue-
CKYIO CUCTEMY XUMHUYECKHUX 3JIEMEHTOB
J. . MenaeneeBa, TabIUILy pacTBOPH-
MOCTH KHUCJIOT, OCHOBaHUM U coJiel B
BOJE, DJICKTPOXUMHUUECCKUN PsiJT
HAIpPsSHKSHUH METaslIoB) .

6 Vcrionp30BaTh NP BEITTOJTHEHUHN
yIeOHBIX 3aJaHHI U B IIpoIlecce
HCCJIEIOBATEIBCKON AESITEIbHOCTH
HAyIHO-TIOIYJISIPHYIO JINTEPATYPY
XHUMHYECKOTO COJIEPIKaHMUsl, CIIpaBOY-
HBIE MaTepHansl, pecypcsl MHTEepHETA

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

(84)

DIEeKTPOOTPULIATEIBHOCTh ATOMOB
XUMHYECKUX DJIEMEHTOB .

XuMuueckas cBs3b (MOHHAasi, KOBaJICHTHAs
TIoJISIpHASI M KOBaJICHTHASI HEOJIsIpHAs) .

6 PackpbpIBaTh CMBICIT H3y4aeMBbIX
TTOHSITHM .

6 OrnpenensTe BUI XUMUYECKOU CBSA3H
B COCIMHEHUH .
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ewwedlodu senoged seHdawudy

Oxonuarnue maoa.

IIpuMepHbIe TEeMBI,
packpbIBaloIIye AAHHbII
pa3jeJ1 nporpamMmsi,

Y KOJINYeCTBO 4acoB,
OTBOJMMOE Ha UX U3yYeHUEe

OcHOBHOE coaepiKaHue

OCHOBHbIE BUJBI AeATEJIbHOCTH
o6y4Jaomuxcsa

CTeneHb OKUCIICHUS .
OKHCINTEIBHO-BOCCTAHOBUTEIbHBIE
peakuuu (OBP) . Ilpomecchl OKuCICHHS
1 BocCTaHOBJICHHS . OKUCIUTETN U
BOCCTaHOBUTEJIH .

JeMoHcTpanuu
OKHNCIINTEIILHO-BOCCTAHOBUTENLHEIE
peakuu: TOpeHHe, PeaKIuu pa3IokKe-
HUs1, COCAUHCHUS

6 OrpenemnsiTh CTeIIeHb OKUCICHUS
XHMHYECKOr0 3JeMeHTa mo ¢GopMyJie
€ro COeTMHECHUS .

6 OnpenenaTs JIEMEHT (BEIIECTBO) —
OKHUCJIUTEIb U DJIEMEHT (BEIIECTBO) —
BOCCTaHOBHUTEIIb .

6 OOBACHATH CYIIHOCTH IIPOIIECCOB
OKHCJICHUS U BOCCTAHOBJICHHS .

6 CoCTaBIISITh JIEKTPOHHBIN OanaHC C
y4ETOM YHCJIa OTAAHHBIX U NPUHSITHIX
3JIEKTPOHOB .

6 CoCTaBJISITh ypaBHEHHE OKHCIHTEIb-
HO-BOCCTAaHOBUTEIBLHOW PEaKIIVH .

6 Vcrionp30BaTh NP BHIITOJIHEHU U
y4eOHBIX 3aJITaHUN TEKCTHl Y4eOHUKA,
CHpaBOYHbIE MaTepHaibl (IIEpHOIYe-
CKYIO CHUCTEMY XUMHYECKHUX DJIEMESHTOB
J1. . MenneneeBa, TabIHIly PACTBOPH-
MOCTH KHCJIOT, OCHOBAHUN U cojiel B
BOJIC, DJICKTPOXUMUYSCKHUU PSIT
HAMpPsDKCHUH METaJUIOB)
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9 KNACC

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

IIpyMepHbIe TEMBI,
pacKpbIBaloIye JaHHbIN
pa3jeJs IporpaMMmsi,

Y KOJINYECTBO YaCOB,
OTBOAMMOE Ha MX U3yYEeHHE

OcHOBHOE coaepiKaHue

OCHOBHBIE BU/bI AeATE/TbHOCTH
06y4YaloIXcsa

Paszpes 1. BemecTBo M XumMmuiyeckue peaknu (17 u)

IloBTOpEHUE U YIIyGIeHue
3HAHUI OCHOBHBIX pa3/eJioB
Kypca 8 kiacca

(59)

ITepuonuueckuii 3akoH . [lepuonuueckast
CHUCTEMa XUMHYCCKHX DJICMECHTOB

J . . MengeneeBa . CTpoeHHE aTOMOB .
3aKOHOMEPHOCTH B U3MEHEHHUH CBOWCTB
XHUMHUYECKHUX IJIEMEHTOB MEPBBIX TPEX
MIEPUOA0B, KU, KAIBIUS U UX
COCIUHCHUIH B COOTBETCTBHH C MOJIOXKE-
HHUEM DJIEMEHTOB B NEPUOIUYECKON
CHCTEME U CTPOCHHUEM HX aTOMOB .
Kinaccudukanus 1 HOMEHKIATypa
HEOpPraHUYeCKUX BELIECTB (MEX1yHa-
poaHas ¥ TpUBHAIbHASA) . XUMUYECKUE
CBOWMCTBA BEIIECTB, OTHOCSIIUXCS K
pa3yIMYHBIM KJIacCaM HEOPraHUYEeCKUX
COEIMHEHHUN, NX T€HETHYECKasl CBAI3b
HEOPTaHUYECKHUX BEIIECTB .

CrpoeHue BelecTBa: BUAbl XUMHYECKOU
CBSI3U M THITBI KPUCTAIUTMYECKUX PEIIE-
TOK . 3aBHCUMOCTE CBOMCTB BEILIECTB OT
WX CTPOCHHUS .

6 XapakTepu3oBaTh XUMHUYECKHE
3JIEMEHTHI IIEPBBIX TPEX NEPUOIOB,
KaJIvsi U KaJIbIOUs 10 UX TOJIOKESHUIO
B Ilepuoguueckoii cucreme /. 1. Men-
JereeBa .

6 KitaccupunmpoBats 1 Ha3bIBaTh
HEOpraHW4YecKHe BEIIeCTBa M3yUYSHHBIX
KJIaCCOB .

6 OTnICchIBaThH O0IIEe XUMHUYECKHAE
CBOMCTBA BELISCTB Pa3JIMYHBIX Kjlac-
COB, IOJITBEPKJIaTh CBOMCTBA IpUMepa-
MU MOJICKYJSIPHBIX YPaBHEHHN XHUMU-
YEeCKUX PEeaKIuu .

6 OnpenensiTh BUJ XUMHUYECKOU CBSI3U U
TUIT KPUCTAIUIUYECKOM PEeIIETKHU
BEIIIECTBA .

6 IIporHo3upoBaTh CBOWCTBA BEIIECTB B
3aBHCHMOCTH OT UX CTPOCHHS .

6 BricTpauBaTh pa3BEPHYTHIE TUCHMECH-
HbIC U yCTHbIe OTBECTHI C 01'[0p01>’1 Ha
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ewwedlodu senoged seHdawudy

Ilpooonowcernue maoban.

IIpumepHBbIe TeMBbI,
pacKpbIBalONUIMe JAHHbII
pa3zaes NporpaMmel,

M KOJIMYeCTBO YacoB,
OTBOIMMOE HA X U3y4eHHUe

OcHOBHOE coaepikanue

OcHOBHbIE BU/ABI AeSITEJbHOCTH
o0yuarommxcst

JleMOHCcTpanuu

1. Moaenu KpUCTAIIINYECKUX PEIIETOK
HEOPraHWYECKHUX BEILECTB .

2 . KoportkonepruonHasi U IIUHHOIIEPUO/-
Hast popmel [lepuoanaeckoil cucteMsl
XuMudeckux ajeMeHToB /I . 11 . Menpene-
eBa

nHGOPMAIUIO U3 yYEeOHHUKA U CIIPAaBOY-

HBIX MaTE€pPHAJIOB, TPAMOTHO HUCIIOJIb30-

BaTh U3YyYECHHBIU NOHATUNHBIN anmapar
Kypca XUMHUH .

6 VMcrionp30BaTh NP BHITTOJTHEHUHU
y4eOHBIX 3aJaHUH U B IIpoliecce
HCCIIeOBATEIHCKON NeATEIbHOCTH
HAy9IHO-TOIYJISIPHYIO JIUTEPATypy
XUMHUUYECKOI'o COJEeprKaHusl, CIIpaBoOY-
Hble MaTepualibl, pecypchl IHTepHeTa

Tema 1. OCHOBHbIE 3aKOHO-
MEPHOCTH XUMHUYECKHX
peakumii

(49

Kitaccudpukanust XUMHYECKUX peaKIuii
10 Pa3JIWYHBIM MIPU3HAKaM (10 YHUCITY U
COCTaBy yYacTBYIOIINX B PEAKIIUN
BEIIECTB, 10 TEIUIOBOMY 3(deKTy, 1Mo
U3MEHEHUIO CTEeTIeHEeH OKUCIICHUS
XUMHYECKHUX 3JIEMEHTOB, IT0 0OpaTHMO-
CTH, TI0 YyJaCTHIO KaTaanu3aTopa) .

DK30- U 3HIOTEPMUYECKHE PEaKIIUH,
TepMOXMMHYECKHE ypaBHeHUs . IlomHs-
THE O CKOPOCTH XUMHUUYECKOH pEeaKIny .
IToHssTHE O rOMOI€HHBIX U reTe€POrcHHbIX
peakuusx . [Toustue o6 06paTl/IMle

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

6 KnnaccupuunpoBats XUMHUYECKHE
peaKIMK MO PA3JIMYHBIM IPH3HAKaM .

6 YcTaHaBJIMBaTh 3aBUCUMOCTH CKOPOCTH
XHUMHYECKOH PEeaKIUH OT Pa3IUdIHBIX
(akTopos .

6 IIporHO3MpPOBaTh BO3MOKHOCTH
NPOTEKaHUA XUMHNYCCKUX MpEBpaLIC-
HUI B Pa3JINYHBIX YCJIOBUAX .
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M HEoOpaTHMBIX XHMHYECKHX PpeaKIr-
sx . [ToHsITHE O XMMHYECKOM paBHOBE-
cun . DakTopsl, BIUSIONINE HA CKOPOCTH
XMMHYECKOH peakIy U TOJIOXKEHNE
XUMHYECKOT'O PAaBHOBECHSI .
OKHCIIUTETEHO-BOCCTAaHOBUTEIIBHBIE
peakuuu (3AEKTPOHHBINA OajaHC OKUCIIH-
TEJIFHO-BOCCTAHOBHUTEIIFHON PEaKIum) .

JleMOHCcTpanuu

1 . 3aBUCHMOCTH CKOPOCTH XUMHUYECKOU
peakuuy OT Pa3IMYHBIX (aKTOPOB .

2 . BospaeiicTBue KaTaiM3aTopa Ha
CKOPOCTh XMMHUYECKOH pPEaKlnH .

3 . IIpumepsr HeoOpaTUMBIX U 00paTH-
MBIX PEaKIUi .

4 . CMelieHne paBHOBECHSI XUMHIECKOIT
peaxIum .

Boituucnenusn

— KOJIMYECTBA BellecTBa, 00bEMa U

MaccChl peareHTOB UJIH MPOJIyKTOB IO
YpPaBHEHUSIM XUMUYECKUX pEaKIni

6 OnpenensaTb OKUCIUTEIb U BOCCTAHO-
Butens B OBP.

6 CoCTaBIIAATh DJIEKTPOHHBIA OanaHC
peaxknuH .

6 IIpon3BOIUTE BBIYMCICHHS 10 XHUMHUYeE-
CKUM ypaBHEHHUSIM .

6 BricTpauBaTh pa3BEPHYThIE MUCbMEH-
HBIE U YCTHBIE OTBETHI C OMOPOI Ha
uHGOPMALMIO U3 y4eOHUKA U CIIPaBOY-
HBIX MaTe€pHajIoB, IPAMOTHO UCIIOJIB30-
BaTh M3Y4YECHHBIM MOHITUNWHBIN anmnapat
Kypca XUMUH .

6 Vcrionp30BaTh NP BBIITOJIHEHUHN
YYeOHBIX 3aJaHHUI U B IIpOIecce
HCCIIEAOBATENbCKON NEATETBHOCTH
HAyYIHO-TIOIIYJISIPHYIO JINTEPATYPY
XUMHUUYECKOT'0 COAEepKaHUsl, CIIPaBOY-
HBIE MaTepHansl, pecypcsl MHTEepHETA

Tema 2. dsieKTpouTHYeCcKasd
Aucconyanus. XuMu4eckKkue
peakIuu B pacTBopax

(8)

Teopust SIEKTPOIUTHICCKON TUCCOIAA-
U . DIIEKTPOIUTHI U HEIJICKTPOJIUTHI .
KarnoHbl, aHnoHBI . MeXaHu3M QUCCo-
HHalUN BEHIECTB C Pa3IUIHBIMHU
BHJAMH XUMUYECKOIT CBsA3H . CTEeHb
nucconuanuy . CHIBLHBIE U clIa0bIe
3JEKTPOJIUTHI .

6 PacKpbIBaTh CMBICIT H3yJaeMBbIX
TOHSATHH, a TAKXKE CMBICT TEOPUH
3JIEKTPOIUTHIECKON TUCCOINAIINH .

6 OOBSICHATH NPUYUHBI dJIEKTPOIPOBOJI-
HOCTH BOJHBIX PaCTBOPOB .

6 COCTaBJISITh YpaBHEHUS AUCCOLIMAIIU
KHUCJIOT, IIeJIoueil U cosiei, MoIHbIe
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ewwedlodu senoged seHdawudy

Ilpooonowcernue maoban.

IIpumepHBbIe TeMBbI,
pacKpbIBalONUIMe JAHHbII
pa3zaes NporpaMmel,

M KOJIMYeCTBO YacoB,
OTBOIMMOE HA X U3y4eHHUe

OcHOBHOE coaepikanue

OcHOBHbIE BU/ABI AeSITEJbHOCTH
o0yuarommxcst

Peakuun noHHOro obMeHa, yciloBHS HX
nporekanus . MloHHble ypaBHEHUs
peaxuuii .

XUMHYECKHE CBOMCTBA KHCJIOT, OCHOBa-
HHI U COJIEH B CBETE MpeACTaBICHHI 00

3JICKTPOIUTHYCCKOM Auccounannu . Cpena

pactBopa . [loHsTHE O TUAPOINU3E COTIEH .
KauecTBeHHbIE peakiuy Ha KaTHOHBI
Y aHUOHHBI .

JleMoOHCcTpanuu

DjeKkTpu4ecKas MpOBOJUMOCTh PACTBO-
pPOB BEUIECTB; ABH)XCHHE HOHOB B DJICK-
TPUYECKOM IIOJIE .

OnBITHI, HWIUTIOCTPUPYIOIINE TPU3HAKHU
MPOTEKAHUS peaKIuii HOHHOTO OOMEeHa .
OmBITHI IO ONPEACIICHUIO CPEAbI B
pacTBopax coJiei (XJIopuaa HaTpHsI,
KapOOHaTa HaTpHUs, XJIOpHUAa IUHKA) .

JlaGopaTopHble U NMPaKTUYeCKHe
pa6oThbl

Jlabopamopnuviil onvim:

Peakniun nonHoro o6MeHa B pacTBopax
3JIEKTPOJUTOB: cynbdara meau(1l)

6

o

o

6

U COKpaléHHbIE NOHHBIE YPaBHEHMUS
XUMHYECKHUX PEaKIIUi HOHHOTO
oOMeHa .

IInarmpoBaTH U OCYIISCTBIISITH HA
MIPaKTUKE XUMHUYECKHE SKCIEPHUMEHTEHI,
IIPOBOJIUTE HAOJIIOICHMUS, 1e1aTh
BBIBOJIBI 10 pE3yJIbTaTaM 3KCIIEPUMEH-
Ta.

CrnenmoBaTh mpaBuiaM 0e30MacHOM
paboThI B 1a60paTOPUU IIPU UCIIOIB30-
BaHNM XMMHYECKOH MOCYIBI U 000pyHo-
BaHUA .

TIpon3BOIUTE BBIYUCICHUS IO XHUMHYE-
CKUM ypaBHEHHSIM .

BricTpanBaTh pa3BépHyTHIE THNCHMEH-
HbIE U YCTHBIE OTBETHI C OITOPOH Ha
uHOPMAIIHIO U3 yU4eOHUKa U CIIPaBOY-
HBIX MaTEepPHaJIOB, TPaAMOTHO HCITIOJIb30-
BaTh M3YyYE€HHBIM NOHITUNHBIN anmapar
Kypca XUMHH .

6 Mcnoap30BaTh IIPpU BBIIMTOJIHEHUH

y4eOHBIX 3aJaHUil U B IIpoliecce
HCCIIE0BATEIBCKOMN ACATEILHOCTH
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n mENo4Yn, KapOoHaTa HATPHS U COJIS-
HOM KMCJIOTHBI, peakiyusl HEUTpaIiu3aluuu
MEXIy TUAPOKCHAOM KaJIUSI U COJISTHOM
KHUCJIOTOH .

Ipaxkmuueckas paboma:

Ne 1. Pemenue skcriepuMeHTaIbHBIX

3a/1a4 10 TEMe .

Botuucnenus

— IO YPaBHCHHUAM XUMHWYCCKHUX peaKHI/If/i

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

Pazpes 2. HeMeTasLsibl M UX cOeJUHEeHMS (24 u)

Tema 3. O611ast XapaKTepu-
CTUKA XMMHUYEeCKHUX 3JIeMeH-
TOoB VIIA-rpynnel. I'asioreHsl
(49

OOmast XapaKTepUCTHKA TaJIOTSHOB .
OCOOEHHOCTH CTPOEHUSI aTOMOB 3THUX
3JIEMEHTOB, XapaKTepHbIE I HUX
crenieHn okucieHus . CTpoeHue u
(u3nueckue cBOHCTBa MPOCTHIX Be-
IIECTB — TaJIOT€HOB . XMMUYIECKHUE
CBOIICTBA Ha IIpUMeEpe XJIopa (B3auMo-
JeCTBHE C MeTaJulaMH1, HeMeTaJlIaMH,
menogamMu) . Xaoposoaopos . ComnstHast
KHCIIOTa, XUMHIECKHE CBOHCTBA,
noxydeHue, npuMenenue . Kauecrtsen-
HBIE PEaKINH Ha TaJIOT€HUI-UOHBI .
JlelicTBue xJiopa M XJOpPOBOJAOPOJA Ha
OpraHusMm 4desnoBeka . Baxkueiine
XJIOPUIBI U UX HAXOXKICHHUE B MPUPOJE .

JdeMoHcTpanuu
BuaeoMaTepraibl: TaJlOreHbI U UX
COEJIMHEHUS .

OOpa3ibl XJIOPHUTIOB .

6 OOBICHATH O0IIE 3aKOHOMEPHOCTH B

HU3MEHEHHH CBOMCTB HEMETAJIOB B UX
COSIMHEHHH B IIpeiesiax MajblX Iepruo-
JIOB W TJIaBHBIX IToarpymm [lepuoauye-
CKOI CUCTEMBI XUMUYECKUX DJICMCHTOB
C y4€TOM CTPOCHHS UX ATOMOB .

6 XapakTepu3oBaTh (PU3UUCCKUEC U XU-

MHUYECKHE CBOWCTBA MPOCTHIX BEIIECTB
rajJoreHoB (Ha MpUMepe XJjopa) U
CIIOXKHBIX BEIIECTB (XJIOPOBOIOPOJA,
XJIOpHUAa HATPHs1), CHOCOOBI UX TOJIyde-
HUSI, IPUMEHEHYE U 3HAaUYCHHE B
MPHUPOJIC U )KU3HH YEJIOBEKa .

6 OnpenensaTs raJOreHUa-HOHBI B

pacTBope .

6 [InanupoBaTh U OCYyLIECTBIIATL HA

MPAKTUKE XUMHUYECKUE DKCTICPUMECHTHI,
IPOBOIUTH HAOIIOJICHUS, ICIaTh
BBIBOJIBI 10 PE3yJIbTaTaM dKCIIEPUMEHTA .
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ewwedlodu senoged seHdawudy

Ilpooonowcernue maoban.

IIpumepHBbIe TeMBbI,
pacKpbIBalONUIMe JAHHbII
pa3zaes NporpaMmel,

M KOJIMYeCTBO YacoB,
OTBOIMMOE HA X U3y4eHHUe

OcHOBHOE coaepikanue

OcHOBHbIE BU/ABI AeSITEJbHOCTH
o0yuarommxcst

JlaGopaTopHble U NPAaKTUYeCKHe
pa6oThbl

Jlabopamophuwiii onvim:
PacnoznaBanue XJIOpUI-HOHOB .
Ilpaxmuueckas paboma:

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

Bovituucnenusn

— 10 ypaBHEHUSIM XUMHYSCKUX PeaK-
I, €CJIU OJIMH U3 PEarcHTOB JaH B
H30BITKE;

— 00BEMOB Ta30B O yPAaBHEHUIO
peaKkuuu Ha OCHOBE 3aKOHA 00BEMHBIX
OTHOIIICHU# Ta30B

6 CnenoBaTh IpaBHiIaM Oe30IacHOU pabo-
TBI B JJA0OpaTOPHUH TIPH HCIOIH30BaHUU
XUMHYECKOH MOCyasl 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 NOHATUNHBIN anmapar
Kypca XUMHUH .

6 VMcrionp30BaTh NP BHITTOJTHEHUHU
y4eOHBIX 3aJaHUH U B IIpoliecce
HCCIIe0BATEIHCKON IeATEIbHOCTH
Hay4HO-NOIYJISPHYIO JIUTEPaATypy
XUMHYECKOTO COACPIKaHUS, CIIPaBOI-
Hble MaTepualbl, pecypchl IHTepHeTa

Tema 4. O61Iasa XapaKTepHu-
CTHKAa XMMUYECKHUX 3JIeMeH-
TOB VIA-rpynnsl. Cepa u eé
coeguHeHus (5 1)

OOmast xapaKTepHCTHKa 3JIEMEHTOB
VIA-rpymmbsl . OCOOEHHOCTH CTPOCHUS
ATOMOB 3THUX 2JIEMEHTOB, XapaKTepHbIE
JUIsL HUX CTeleHu okucieHus . CTpoeHue
" (U3NIECKHE CBOMCTBA MPOCTHIX
BEIIIECTB — KHUCJIOPOJA U CEPHI .
AnnorponHble MoOAU(UKAIIMM KHUCIOPO-
na U cepbl . XUMHUUYECKHE CBOMCTBA CEPBHI .
CepoBonoposa, cTpoeHune, pusnyecKue

6 OOBSCHSTH O0IIME 3aKOHOMEPHOCTH
B U3MEHEHHUHU CBONCTB JIEMEHTOB
VIA-rpynmnsl 1 uX coequHEeHUH
¢ y4€TOM CTPOEHHSI UX aTOMOB .

6 XapakTepHn3oBaTh (PU3NICCKHE
U XUMHUYESCKHUE CBOMCTBA MPOCTOTO
BEIIEeCTBa CEPhI U €€ COSTUHECHUHN
(cepoBonopoaa, OKCHUIOB CEPhI, CEpHOU
KHUCJIOTHI, CyJb(}aToB), CIIOCOOBI UX




1923 e’ 6—8 "BUWUX

Ly

U XHUMHYEeCKHe cBOMcTBa . OKCHIBI Cephl
KakK MPeJACTaBUTENIN KUCIOTHBIX OKCH-
noB . CepHast KuCiI0Ta, (PU3NIECKHUE

¥ XUMUYECKHe CBOMCTBa (00Omye Kak
MPEeACTAaBUTENS KJIacCa KHCJIOT U CICLH-
(prueckue), npumeHeHHE .

XnMH4decKre peakilny, JIeXKaIue B Oc-
HOBE IIPOMBIIUICHHOT'O CII0c00a MoJryye-
HUSI CEpHON KUCIOTHI . AnapaTsl U
MPOTEKAaIOIINe B HUX MPOIecCHl (Ha IpH-
Mepe MIPOU3BOJICTBA CEPHOI KHCIIOTHI) .
Cou CepHON KHCIJIOTHI, Ka4eCTBEHHAsI
peaxkius Ha CyJib(aT-HOH .

Haxoxnenue cepbl 1 €€ coeTMHEHUN

B ipupoe . XUMHUUIECKOe 3arpsi3HeHHe
OKPY’KaIOIIEeH Cpeiibl COSAMHCHHUSIMU
cepbl (KUCIOTHBIC TOXK/IH, 3arpsi3HCHUE
BO3/IyXa M BOJIOEMOB), CIIOCOOBI €T0
MPEAOTBPALICHHS .

JleMoHCcTpanuu

Konneknuu (Buaeomarepuaibl): cepa

U €€ COeAUHEHMU .

OOyrnmBaHue caxapa 1moJa JelCTBHEM
KOHIIEHTPUPOBAHHON CEPHOU KHCIIOTHI .

JlaGopaTopHble M MpaKTHYeCKUe
pa6oThbl

Jlabopamophvie  onvimuvi:
O6HapyxeHne CyIb(haT-HOHOB .
BzaumopeticTBrue pa3baBiIeHHONW CEpHOU
KHUCJIOTBI C [IUHKOM .

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

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

6 OOBSICHATD CYIIHOCTBH 3KOJIOTHYSCKUX
npoOJieM, CBSI3aHHBIX C MEPepadOTKOMH
COEIMHEHUH CepHl .

6 [InanupoBaTh U OCYIIECTBIISITH Ha
MPAKTUKE XUMUYCCKUE DKCIICPUMCHTHI,
MPOBOJUTH HAOIIOJICHUS, ICJIaTh
BBIBOJIBI 1O PE3yJIbTaTaM SKCICPUMEHTA .

6 CrenoBaTh mpaBujiaM O0e30macHOU
paboThI B 1a00paTOPHUH MIPU UCIIOIB30-
BaHUM XHUMHUYECKOHW MOCYIBI U 000pyIo-
BaHUA .

6 TIpon3BOHUTEL BBIYKUCIICHUS IO XHMUYC-
CKHUM YPaBHECHUSIM .

6 Mcnionp30BaTh OPU BBITTOJTHEHUHN
y4eOHBIX 3aJlaHUI TEKCThI YUCOHUKA,
cupaBodHble MaTepuansl (Ilepunoguae-
CKYIO CUCTEMY XHUMHYECKHUX IIEMEHTOB
J1. 1. MennaeneeBa, TaGIUILy paCTBOPH-
MOCTH KHCJIOT, OCHOBAaHUH U COJIeh
B BOJE, DJIIEKTPOXUMUYECCKUHA s
HaMPsDKCHUH METaJIOB) .

6 Mcmonp30BaTh MPU BBIMTOJHCHUH y4ueO-
HBIX 3aJIaHUU U B IPOILIEcCce UCCIIeq0Ba-
TEIbLCKON ACATCIIBbHOCTHU Hay'-IHO—l'IOl'ly—
JIAPHYIO TUTEPATYPy XUMHICCKOTO
coAepiKaHUs, CIIPaBOYHBIE MaTCPHAITBI,
pecypcet MaTEpHETA
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ewwedlodu senoged seHdawudy

Ilpooonowcernue maoban.

IIpumepHBbIe TeMBbI,
pacKpbIBalONUIMe JAHHbII
pa3zaes NporpaMmel,

M KOJIMYeCTBO 4YacoB,
OTBO/IMMOE HA X U3y4YeHHUe

OcHOBHOE coaepikanue

OcHOBHbIE BU/ABI AeSITEJbHOCTH
o0yuarommxcst

Botuucnenusn

— [0 YpaBHEHHUSIM XUMHUYECKUX PEaKIIHii;
— MaCCOBO JIOJIX BBIXOJA MPOAYKTa
peakuuu

Tema 5. O611as XapaKTepu-
CTMKa XUMHY€eCKHX 3/1eMeH-
TOB VA-rpynimsl. A3oT,
docdop u ux coeguHEeHUA
(7 9)

OO61m1as XxapakKTepHUCTHKA DJICMEHTOB
VA-rpymmbsl . OCOGEHHOCTH CTPOCHUSI
aTOMOB 3THUX JJIEMEHTOB, XapaKTEPHBIC
JUISI HUX CTETICHU OKHUCIICHUS .

A3o0T, pactipocTpaHeHH€e B IPUPOJE,
(usnyueckre U XUMHUYECKHe CBOHCTBA .
KpyroBopot a3zora B nipupoje .

AMMUaK, ero GU3NIECKHe U XUMHUYe-
CKHe CBOWCTBA, MOJIyYeHHEe U IPUMEHe-
aue . Conn aMMOHUS, UX QU3HISCKHE

W XMMHYECKHE CBOICTBA, IPUMEHCHHE .
KaduecTBeHHas peaknust Ha MOHBI
aMMOHUS .

A3zoTHast KHUc0Ta, e€ pU3NISCKHe

W XUMWYECKHE CBOWCTBa (00mIHe Kak
MIPEACTAaBUTEINs Kilacca KUCIIOT U
cnenududeckue) . Mcrnonp3oBaHne
HUTPATOB U COﬂeﬁ aAaMMOHHs B Ka4YC€CTBEC
MHUHEPAITBHBIX yA00OpEeHUH .

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

6 XapaKTepu30BaTh PU3HIESCKUE U
XHUMHYECKHE CBOWCTBA MPOCTHIX
BeIeCcTB a3oTa U pocdopa u nx coenu-
HEHUH (aMMHaKa, coJei aMMOHUS,
a30THOM KHCJIOTHI, HUTPATOB, OKCHJIA
ocdopa(V) u pochopHOit KHCITOTHI,
docdarToB), crmocoObI UX MOTYUCHUS,
MIPUMEHEHNE U 3HAaUYCHHUE B IPUPOJIE
W JKM3HH YEJIOBEKa .

6 OrnpenensaTb HOHBI aMMOHHUS U (oc-
(haT-HOHBI B pacTBOpE .

6 OOBSICHATH CyITHOCTbH KOJOTHISCKUX
nmpo6IeM, CBSI3aHHBIX C HAXOXKICHHEM
coeTMHEeHUH a3ora u pocdopa B
OKpYy>Xaroniei cpene .
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XUMHYECKOE 3arpsI3HEHUE OKPYKAI0-
e cpeabl COeUHEHUSIMH a30Ta
(KHCIIOTHBIC JOXXIH, 3arpsA3HCHUE BO3LY-
Xa, TOYBBI U BOJOEMOB) .

docdop, anmorporHble MOAUGUKAITTH
dochopa, puznueckue u XUMHUIESCKHE
CBOMCTBA .

Oxcun pocdopa(V) u dpochopuast
KHUCJI0Ta, GU3HIECKHEe U XUMHIECKHe
CBOMCTBA, noiiyuyeHue . KauectseHHast
peakius Ha GocdaT-UOHEI .
Hcnonp3oBanue ¢pocdaToB B Ka4ecTBE
MHUHEpPaIBHBIX YO0OpeHHil . 3arpsi3HeHue
MIPUPOAHBIX BOKOEMOB (dochaTamu .

JleMoHCcTpanuu

Komneknun: ¢ochop n ux coeanHEHHS .
BzaumopelicTBue KOHIIEHTPUPOBaHHOM
a30THOU KHCJIOTBI C MEABIO .

JlabopaTopHble U NpaKTUYEeCKHUe
pa6oThbl

Jlabopamophuvie onvimol:

1 . BzaumojeHcTBHE coleil aMMOHHS

C WENOYBIO .

2 . O3HaKOMJICEHHE C O0Opa3laMHu a30THBIX
¥ GpocHOpHBIX yIOOpEHHUIA .
Ipaxmuueckas paboma:

Ne 3. INomydyenne amMMHaKa, U3ydeHUE
€ro CBOMCTB .

Boiuucnenun
— [0 YpaBHEHUSIM XUMHUYECKUX peak-
18950%1

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

6 CrnenoBaTh mpaBuiaM O0e30macHOU
paboThI B 1a00paTOpUH IPH UCTIOIIB30-
BaHUHU XMMHUYECKOH MOCYyabl U 000pyHo-
BaHUA .

6 IIpon3BOAUTH BBIYUCICHHS 10 XHUMHUUE-

CKUM ypaBHEHHSIM .

Hcnonp30BaTh NpH BBITOTHEHUHT

Y4eOHBIX 3aJaHUN TeKCTHI yueOHUKa,

CIIpaBOYHBIE MaTepHaibl (IIEPHUOINIC-

CKYIO CUCTEMY XHUMHUYECKHUX DJICMEHTOB

J. . MenaeneeBa, TabIUILy pacTBOPH-

MOCTH KHUCJIOT, OCHOBaHUM U coJiel B

BOJIE, JIIEKTPOXUMHUYECKUH P

HAIpPsSHKSHUH METaJlIoB) .

6 Vcrionp30BaTh NP BEITTOJTHEHUHN
Y4eOHBIX 3a/IaHUI U B IIpoOIecce
HCCIIEOBATEILCKON NeATEITbHOCTH
HAay4YHO-TIONYJISIPHYIO JUTEPATypy
XHUMHYECKOTO COJIEPIKaHMUsl, CIIpaBOY-
HBIE MaTepHanbl, pecypcsl HTEepHETA

o
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ewwedlodu senoged seHdawudy

Ilpooonowcernue maoban.

IIpumepHBbIe TeMBbI,
pacKpbIBalONUIMe JAHHbII
pa3zaes NporpaMmel,

M KOJIMYeCTBO YacoB,
OTBOIMMOE HA X U3y4eHHUe

OcHOBHOE coaepikanue

OcHOBHbIE BU/ABI AeSITEJbHOCTH
o0yuarommxcst

Tema 6. O611asa XapaKTepuc-
THKa XUMH4Y€eCKHX 3JIeMeH-
TOB IVA-rpynmnsi.

Yriepoa ¥ KpeMHUH U UX
CcoeAUHEeHU:

8w

VYriepon, annoTponHbie MoaudukKa-
LIMH, PacCIIpOCTPAHEHUE B IIPUPOJIE,
r3nueckne 1 XMMHYECKHE CBOMICTBA .
Ancopbuus . Kpyrosopor yriepoaa

B TIPHPO/IE .

Oxcunsl yriepona, ux GHU3HNISCKHe

M XUMHYECKUE CBOHCTBA, NX ACHCTBUE
Ha )KUBBIE OPTaHU3MEI, ITI0JIy4YCHHE

U TIPpUMEHEHHE . DKoJIorThdeckue mpoobire-
MBI, CBSI3aHHEIE C OKCHUIIOM YTJIepO-
na(IV); runore3a r006aTBLHOTO MOTEIIIC-
HHSI KIUMAaTa; MapHUKOBBIA 3 (eKT .
VYroapHasi KHCIIOTa B €€ COJH, UX
(usnueckre U XMMHYECKHE CBOICTBA,
roJiydeHue u npumeHeHue . KadecrBen-
Hasl peakiys Ha KapOOHAT-HOHBHI .
Hcnonp3oBanue kapOOHATOB B OBITY,
MEIUIIMHE, MPOMBIIIJICHHOCTH, CEJlb-
CKOM XO3SICTBE .

IlepBoHauyanbHbIE TOHATUS 00 OpraHu-
YEeCKHX BEIIECTBaX KaK O COCIMHEHHMSIX
yriaepoaa: 0COOCHHOCTH cOCTaBa U
ctpoeHus . [IoHATHE 0 OMOJIOTHYECKHU
Ba)KHBIX BEIECTBAaX: JKHpaX, Oeykax,

6 OOBSICHATH 00IIMEe 3aKOHOMEPHOCTHU

B U3MEHEHHUU CBOMCTB 3JIEMEHTOB

IVA-rpynnsl u ux coeilMHeHU ¢ y4é-

TOM CTPOCHHS UX aATOMOB .

XapakTepn3oBaTh (QU3NIESCKUC

1 XUMHUYECKHE CBOMCTBA MPOCTHIX

BEIIECTB yIJjIepoJa U KPEMHUS U UX

coeUHEeHU# (OKCUIOB yriepoja,

YTOJIBHOM KUCIJIOTHI, KApOOHATOB,

OKcHJla KPEMHHUS, KPEMHHUEBOI KHUCIIO-

ThI, CHJIMKATOB), CIIOCOOBI X TOJIy4e-

HUSI, IPUMEHEHNE U 3HAa4YCHHE B

NpUPOJE U )KU3HHU UeJIOBEKa .

6 OrmnpenensaTh kKapOOHAT- M CUJIUKAT-
HOHEI B pPaCTBOPE .

6 OOBSICHATH CYyITHOCTbH DKOJIOTHYECKHUX
Mpo6JieM, CBsI3aHHBIX C HaXOXXJICHHEM
YTIIEKUCIIOTO ra3a B OKPY KaIomen
cpene.

6 NnnrocTpupoBaTh B3aMMOCBSI3b
HEOpPraHWYECKUX COSIUHEHHH yTiiepoaa
W OPTaHUYECKHUX BEIIECTB .

6 IInanupoBaTh U OCYIIECTBIIAThL Ha
MIPaKTUKE XUMHYECKHE dKCIIEPHUMEHTEI,

o
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yrieBojax . MaTepuanbHOE €IUHCTBO
OpPraHHYECKUX H HEOPraHNYEeCKUX
COCAVHECHUH .

KpemHuuii, ero ¢pusndeckue U XUMHUIe-
CKHE CBOWCTBA, OJIyYCHUE U IPUMECHE-
HHUE B DJICKTPOHHKE .

CoenuHeHus: KPEeMHHUSI B IIPUPOJIC .
O61mue npeacraBieHuss o0 OKcHuae
kpemHUA(IV) 1 KpeMHUEBOH KHCIIOTE .
Cuiiikathel, UX HCIOJb30BaHHE B OBITY,
MeIHUIHE, IPOMBIIUICHHOCTH . Bax-
HEeHIIe CTPOUTENIbHEIE MaTepHaIbl:
KepaMHKa, CTEKIIO, [[EMEHT, OETOH,
)kene300eToH . [IpoGieMsr 6e3omacHoro
HCTOJIb30BAaHUS CTPOUTEIBHBIX MaTe-
pHAaJIOB B ITOBCEIHEBHOM KU3HH .

JleMoHCcTpanuu

Mogjenu KpUCTaIIIMYECKUX PEIIETOK
anmMasa, rpaduTa, MOJEKYJIBl Qyuiepe-
Ha.

AncopOuusi pacTBOPEHHBIX BELIECTB
AKTUBUPOBAHHBIM yriiém . [IporuBoras .
Buneomarepuainsl: cuiiMKaTHas Ipo-
MBIIUIEHHOCTb .

Mogaenu MOJIeKyJ OpraHUYECKHX Be-
HIECTB .

JlabopaTopHble U NPaKTU4eCKue padoThl
Jlabopamopnuiii onvim:
KagecTtBennas pe€aKius Ha Kap6OHaT—I/IOH .

NpOBOAUTH HAOIIOACHUsS, AeaTh
BBIBOJBI ITO PEe3yJIbTaTaM IKCIIEPUMEHTA .

6 CrnenoBaTh mpaBuiaM O0e30macHOU
paboThI B 1a00paTOpPUU IPH UCTOIIB30-
BaHUM XUMHUYECKOH MOCynsl U 06opyao-
BaHUA .

6 Vcrionp30BaTh NP BEIITOJTHSHUH
y4eOHBIX 3alaHUH TEeKCTHI YUeOHHUKA,
crupaBodHble MaTepuaisl (ITepuognde-
CKYIO CUCTEMY XHUMHYECKHUX JIEMEHTOB
J1. 1. MennaeneeBa, TaGIUILy PaCTBOPH-
MOCTH KHCJIOT, OCHOBaHUM U COJIel B
BOJIC, DJIIEKTPOXUMHUYECKUHI P
HaIpsHDKEHUIT METaJIJIOB) .

6 Mcnionp30BaTh OpU BBIITOJTHEHUHN
YYeOHBIX 3aIaHUI U B IIPOIecce
HCCIeN0BATEIbCKON A TEIIHHOCTH
HAYYHO-TIONYJISIPHYIO JUTEPATyPy
XHUMHYECKOTO COJIEPIKaHMUsl, CIIpaBOY-
HbIe MaTepHalbl, pecypchl IHTEpHETA
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ewwedlodu senoged seHdawudy

Ilpooonowcernue maoban.

IIpumepHBbIe TeMBbI,
pacKpbIBalONUIMe JAHHbII
pa3zaes NporpaMmel,

M KOJIMYeCTBO YacoB,
OTBOIMMOE HA X U3y4eHHUe

OcHOBHOE coaepikanue

OcHOBHbIE BU/ABI AeSITEJbHOCTH
o0yuarommxcst

Ilpaxmuueckue pabomuwi:

Ne 4 . ITomydeHue yriaekuciIoro rasa .
KauectBennas peakuus Ha KapOOHAT-HOH .
Ne 5 . Pemrenne skcriepuMeHTaIbHBIX
3agad no reme «Hemerammbns .

Bovtuucnenusn

— [0 YPaBHECHUSIM XUMHUYECKHUX peaK-
LI, €CIU OOWH U3 PEarcHTOB JaH B BUIE
BOJIHOT'O PacTBOpa C U3BECTHOH MacCOBOM
nojeun

Paszaes 3. MeTasibl U Ux coeauHenus (20 u)

Tema 7. OG1IHe CBOMCTBaA
METaJJIOB
(49)

OOmast XxapaKTepUCTHKA XUMHYIECKHUX
3JIEMEHTOB — METaJUIOB HA OCHOBAaHUU
ux nosoxkeHus B Ilepuonnueckoit
cucTeMe XUMHUYECKHUX DJIEMEHTOB

J .. MenneneeBa 1 CTpOSHHSI aTOMOB .
CrpoeHue MeTauioB . Mertamuinueckas
CBA3b U MeETalJMYecKas KpHCTaInde-
cKas pemérka DIeKTPOXUMHUIECKHUI
pAn HanpsbkeHud MmetamioB . dusnue-
CKHE U XUMUYECKHE CBOMCTBA METAJIOB .
OO6mue crmocoObl MOTyYeHUsT METAJUIOB .

6 PackpbIBaTh CMBICI N3Y4aeMBbIX
MOHSITHU U TPUMEHSTH OTH TMOHITHS
MPU OMHMCAHUN CBOWCTB BEIIECTB U UX
npeBpalleHu .

6 OOBSICHATH 00IIHEe 3aKOHOMEPHOCTH B
M3MEHEHUU CBOUCTB 3JIEMEHTOB-METaJI-
JIOB M UX COEIMHEHUH ¢ y4&TOM CTpoe-
HUSI UX aTOMOB .

6 XapaKTepHu30BaTh CTPOCHHE METAJLJIOB,
ob1re GU3UISCKUE U XUMHUYICCKUEC
CBOIiCTBa METAJIJIOB .
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TToHsiTHE O KOPPO3WH METAIUIOB U
OCHOBHBIE CITIOCOOBI 3aIUTHI OT KOPPO-
3un . CriaBbl (CTaidb, YyT'YH, JIOPATIOMU-
HHH, OpoH3a), NX NpUMEHEHNEe B OBITYy U
IIPOMBITIIUIEHHOCTH .

JleMoHCcTpanuu

O3HakOMJICHUE C 0Opa3aMyu METAJIOB |
CIUTaBOB, UX (U3UYCCKUMHU CBOHUCTBAMH .
Mopaenu KpucTaaIndecKuX pemeToK
METaJJIOB .

BumeoMarepuanbl: KOpPpPO3Wsl METaIOB

JlaGopaTopHble U MpaKTHYeCKUe
pa6oThsl

JlabopamopHvie onvimoi:
O3zHakomieHHe ¢ oOpa3lamMu CIJIaBOB
METAaJIJIOB .

3aBHCHMOCTb CKOPOCTH PEaKIHH
MeTajula ¢ KHCIOTOW OT NPHUPOIBI
MeTajuia .

Boiuucnenusn

— T10 ypPaBHECHUSIM XUMHUYECKUX peak-
U1, €CJIN OJIMH U3 PEarcHTOB COJICPIKUT
IpUMECH

6 XapakTepn3oBaTh oOIIHe CIIOCOOBI
TIOJTy4YEeHHs] METAJIJIOB .

6 CrenoBaTh mpaBUiIaM 0e30MacHOU
paboThI B 1ab0paTopuH IPU UCIIOIB30-
BaHUHU XMMHUYECKOH MOCYyabl U 000pyHo-
BaHUA .

6 IIpon3BOIUTE BBIYUCICHHS 10 XHUMHUYeE-
CKUM ypaBHEHHSIM .

6 Vcrionp30BaTh OPYU BBHIITOJIHSHUH
y4eOHBIX 3aJlaHUl TEeKCTHl YUeOHHUKA,
crupaBodHble MaTepuaisl (Ilepuoguae-
CKYIO CUCTEMY XUMHUYECKHUX 3JIEMEHTOB
J. . MenaeneeBa, TabIUILy pacTBOPH-
MOCTHU KHUCJIOT, OCHOBaHUM U coJiel B
BOJIE, JICKTPOXUMHUYECKUH Psiz
HaIpsHDKEHUIT METaJIJIOB) .

6 Vcrionp30BaTh NPYU BBHITTOJHEHUH
Y4eOHBIX 3a/IaHUI U B IIpoOIecce
HCCJIeIOBATEIIECKOM IesITETbHOCTH
HAyIHO-TIOIIYJISIPHYIO JINTEPATYPY
XHUMHYECKOTO COACPIKAHUSI, CIIPaBOU-
HBIE MaTepHansl, pecypcsl MHTEepHETA

Tema 8. BaxkHelilnue meTaJi-
JIbl 1 UX CO€JUHEHUA
(16 v)

[lemounsie Metaus . [lonoxenue B
Ilepuonnueckoit cucteMe XUMHUUECKUX
snemeHToB J| . 1 . MeHnneneeBa, ctpoeHue
aromoB . Haxoxaenue B nmpupoe .

6 OOBSICHIATH O0OIIHE 3aKOHOMEPHOCTH B
H3MEHEHUU CBOMCTB DJIEMEHTOB-METAalI-
JIOB B TPyNIIax U UX COSIUHEHUII C
Y4€TOM CTPOEHHUS UX AaTOMOB .
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Ilpooonowcernue maoban.

IIpumepHBbIe TeMBbI,
pacKpbIBalONUIMe JAHHbII
pa3zaes NporpaMmel,

M KOJIMYeCTBO YacoB,
OTBOIMMOE HA X U3y4eHHUe

OcHOBHOE coaepikanue

OcHOBHbIE BU/ABI AeSITEJbHOCTH
o0yuarommxcst

Pduznyeckue M XUMHUYECKHE CBOMCTBa
(Ha mpumepe Hatpus U Kanus) . OKCHUABI
W TUIPOKCHUIIBI HATPHUS W Kaius . [Ipume-
HEHHUE IIEIOYHBIX METAJIOB U UX
COCIMHCHUH .

[lemouHo3eMeIbHBICE METaJIBI MarHui
U KaJabluM, ctpoeHue aromos . [Tonoxe-
Hue B llepuonuueckoil cucremMe XuMmuue-
ckux anemenToB J[. 1. Menneneesa .
Haxoxnenue B npupoae . duznueckue u
XAMHYECKHEe CBOMCTBA . BaxkHeiimme
COEJIMHEHUSI KaJIbIIHs (OKCHUI, TUAPOK-
cu, con) . JKECTKOCTh BOJBI M CITOCOOBI
e€ yCTpaHEeHHs .

Amomunuii . [lonoxxenue B I[lepuonuue-
CKOM CHCTEME XHMHYCCKHUX DJICMECHTOB
J. 1. MenneneeBa, CTpO€HHUE aToMa .
Haxoxaenue B npupojse . duznueckue u
XAMHUYECKHE CBOMCTBa . AM(OTEpHBIC
CBOMCTBA OKCHJIA ¥ TUIPOKCHUIA .

Keneso . [lonoxenue B [leprnognueckon
CUCTEMEC XUMHUUYCCKUX DIJICMCHTOB

J . 1. Menneneesa, cTpoeHUe aToMa .
Haxoxxnenue B nmpupone . dusnveckue

6 XapakTepu3oBaTh GU3NISCKUE U XU-
MHUYECKHE CBOMCTBA MPOCTHIX BEILIECTB
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,
AIIOMUHUSI, IIMHKA, JKeJie3a, MeIH) .

6 IlnanupoBaTh U OCYIIECTBIISITH Ha
MIPaKTUKE XUMHUYIECKHE YKCIIEPUMEHTHI,
NpPOBOAUTE HAOIIOEHUS, AeJIaTh
BBIBOJIBI 11O pe3yJIbTaTaM 3KCIIEPUMEHTA .

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

6 IIpom3BOAUTH BBIYUCICHUS IO XHMHYE-
CKUM ypaBHEHHSIM .

6 BricTpauBaTh pa3BEpHYThl€ IUCbMEH-
HBIE U YCTHBIE OTBETHI C OIIOPOH Ha
nHpopMario U3 ydeOHHUKA U CIIPaBOY-
HBIX MaTE€pHaJIOB, TPAMOTHO UCIOJb30-
BaTh U3YUYEHHBIN MOHATUWHBINA anmapar
Kypca XUMHH .
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U XUMHYECKHUE CBOMCTBA . OKCHIBI,
ruapokcunasl 1 conu xenesza(ll)
u xenesza(Ill) .

JleMoHCcTpanuu

B3aumopeiicTBue HaTpus ¢ BOIOM .
OxpammBaHye IJIAMEHH HOHAaMH HaTpHs
M KaJTus .

OkpammBaHue IIaMEHU HOHAMU
KaJIBLIMA .

B3anmopeiicTBrUe okcHuaa KaJblHs C
BOJIOH .

Buneomarepuansl: ropeHue xxesies3a B
KHUCJIOPOJIE U XJIOPE .

JlaopaTopHble U NPpaKTUYEeCKHUE PaGOThl
Jlabopamopmusie  onevimel:
O3zHakomJIeHHE ¢ OoOpa3lamMy aTFOMHHUS
H €TO CIIaBOB .

AMdoTepHBIE CBOIICTBA THAPOKCHIA
AJIOMUHUS .

KauecTBeHHBIE peakIMi Ha HOHBI
JKesesa .

Ilpakmuueckue pabomuwi:

Ne 6. XKécTkocTh BOABI U METOIBI €8
YCTpaHCHHUS .

Ne 7 . PerreHne SKCIIepUMEHTATBHBIX
3az1a4 no reMe «MeTaibn .

Boiuucnenun

— TI0 YpaBHEHUSIM XHMHYECKUX peak-
LI, €CJIU OJIMH U3 PEarcHTOB JIaH B
HU30BITKE WJIU COJACPKUT HIPUMECH;

— MacCOBOMW JOJH BBIXOJa MPOIYKTA
peakunu

6 Vcrionp30BaTh NP BBHIITOJTHSHUH
y4eOHBIX 3aJaHHUI U B IIpoIecce
HCCIIEOBATENbCKON AeATEIbHOCTH
HayYHO-TIOITYJISIPHYIO JINTEPATypPy
XUMHUUYECKOT'0 COAEepKaHUsl, CIIPaBOY-
HbIe MaTepualibl, pecypcbl IHTepHETa
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Oxonuarnue maoa.

IIpuMepHbIe TEeMBI,
packpbIBaloIIye AAHHbII
pa3jeJ1 nporpamMmsi,

Y KOJINYeCTBO 4acoB,
OTBOJMMOE Ha UX U3yYeHUEe

OcHOBHOE coaepiKaHue

OCHOBHbIE BUJBI AeATEJIbHOCTH
o6y4Jaomuxcsa

Pasaeu 4. XumMuAa U oKpy»kawinas cpeja (3 1)

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

Hosrie maTepuasbl 1 TEXHOJIOTHH .
BemiectBa 1 marepuasnbsl B MOBCEIHEBHON
JKM3HH YeJIoBeKa . XUMUS U 3J0POBbE .
Bbe3onacHoe UCIIOIB30BaHUE BEIIECTB

W XUMHYECKHX PEaKIHi B OBITY .
IIpupoaHble HICTOYHUKH YTIIEBOAOPOIOB
(yToib, IPpUPOIHEIH ra3, HepTh),
MPOAYKTHI UX MepepabOTKH, UX POJIb

B OBITYy M IIPOMBITIUICHHOCTH .

OCHOBBI 3KOJIOTHYECKOI TPAMOTHOCTH .
XuMH4IecKoe 3arps3sHeHHE OKPY>Karo-

mel cpens! (IpeAenbHO OITyCTUMAst
koHneHTpanus Bemects — [1JIK) .

Poip XuMUH B perIeHnn KOJIOTHISCKUX
npooiemMm

6 XapaKTepu30BaTh POJIb XUMHUH B pas3-
JUYHBIX cdepax AesITeIbHOCTH JIIOICH,
OCHOBHBIE BEIIECTBA U MaTEePHAIIbL,
MIPUMEHsIEMbIE B )KU3HU COBPEMEHHOTO
JeIOBEKA .

6 OOBSICHATH yCIIOBUS 0€30IIaCHOTO
HCITOJIb30BAaHUsI BEIIECTB U XUMHYC-
CKHUX PEaKIUH B OBITY .

6 AHaTM3MPOBATh M KPUTHIECKH
OIIEHMBATh HH(GOPMAIIHUIO O BIUSHUHI
MPOMBIIIUIEHHOCTH, CEJICKOTO XO3sH-
CTBa, TPAHCIIOPTA U Jp . HA COCTOSIHUE
OKpY>KalolleH cpesl .

6 YMeTh OKa3bIBaTh MIEPBYIO IOMOIIb MIPH
XHUMHYECKHX 0)KOraxX U OTPaBJICHHSIX .

6 [IppHIMaTh yd9acTHe B OOCY>KICHUU
po6IeM XUMHUYIECKON U KOJIOTHYe-
CKOM HampaBJICHHOCTH, BBICKA3bIBaTh
CcOOCTBEHHYIO ITO3UIIHIO 10 ITpobiieMe 1
npeajgaratb BO3MOXHBIE IIyTH €€
peleHust




[Tpu pa3paborke paboueil MporpaMMbl B TEMAaTHYECKOM IIJIAHUPO-
BaHWM JOJDKHBI OBITH YYTEHBI BO3MOXXHOCTH HCIIOJIb30BaHUS DJIEK-
TPOHHBIX (LIHPPOBHIX) 0O0pPa30BATEIILHBIX PECYPCOB, SBISIOMIUXCS
Y4e0HO-METOANYECKMMH MaTepuaiamMu (MyJIbTHMEOHUIHBIE MPO-
rpaMMBbl, 3JI€KTPOHHBIE YYeOHUKH W 3aJadHUKH, DJIEKTPOHHBIE Ou-
OJIMOTEeKHU, BUPTyaJlbHBIE JIA0OpATOPUH, UTPOBBIE MPOTPAMMBI, KOJI-
JIEKIUU THUQPPOBBIX 00pa3oBaTEIbHBIX PECYpPCOB), HMCIIOIb3yEeMBIMHU
JUIsT OOydYeHHsI M BOCIHHMTAHHS PA3JIMYHBIX TPYHIl ITOJb30BaTesIeH,
MPEICTaBIICHHBIMU B 3JIEKTPOHHOM (LIM(POBOM) BHUJE U peajU3yIo-
muMU auaaktudeckue Bo3MoskHocTu UMKT, comepkaHume KOTOPBIX
COOTBETCTBYET 3aKOHOIATEIbCTBY 00 0Opa30BaHUH .

XUMUA. 8—9 Kknaccel 57



