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HOACHUTEJIBHASA 3AIIMCKA

Pabouas nporpamMma nmo xumMuu Jyisi oOydaroniuxcst 8-9 kjaccoB cocTaBjieHa Ha
ocHoBe TpeOoBaHMIl K pe3ylbTaTaM OCBOEHHS OCHOBHOW 0Opa3oBaTeIbHOMN
IpOrpaMMbl OCHOBHOT'O 0O0IIero oOpa3zoBaHus, npeacraBieHHbIX B denepanbHOM
rocyJapCTBEHHOM 00pa30BaTeIbHOM CTaHAApTEe OCHOBHOI'O OOIIEro 0Opa3oBaHus,
C y4€TOM pacrpeAesIEHHbIX M0 KJlaccaM MPOBEPSEMbIX TPeOOBaHUM K pe3ysibTaTam
OCBOGHHUSI OCHOBHOM 00pa3oBaTelbHOM MPOTrpaMMbl OCHOBHOTO  OOIIETO
0o0pa3oBaHMsI M DIIEMEHTOB COJEP)KAHMS, MPEICTABICHHBIX B YHUBEPCAIbHOM
KoAu(pUKaTOpe 10 XUMUH, a TaKKe Ha ocHOBe [IpuMepHOi mporpaMmbl BOCIUTAHUS
oOydaromuxcsi Mpyu TMOJYyYEHUH OCHOBHOTO OOIIETO 00pa30BaHUA U C YUETOM
KoHuenuuu npenopaBaHusi y4eOHOro mnpeamera «XUMHUsS» B 00pa30BaTeNIbHBIX
Opra”Hu3alusIxX Poccniickon ®enepanun, peANU3YIOIIUX OCHOBHBIE
o01ieo0pa3oBarebHbIe porpaMmel (yTB. Pemenuem Kosternn MuHnpocBeeHus
Poccun, nporokon ot 03.12.2019 N IIK-48H).

PabGouass mporpamma naér mnpeacraBieHHE O IeNsix, OoOIIed cTpaTeruu
oOyueHus1, BOCHUTaHUSI U Pa3BUTHUS 00YUAIOIIMXCS CPEICTBAMU yUeOHOTO IIpeaMeTa
«Xumus»; yCTaHaBJIMBAET 00s3aTeNbHOE IpEeIMETHOE coJiep>KaHue,
IPEeLyCMaTPUBAET PACIPEICIICHUE €r0 MO KJaccaM U CTPYKTYpUPOBAHHUE €ro II0
pazzmenaM M TeMaMm Kypca, OIpEeNessieT KOJIMYECTBEHHBbIE M KauyeCTBEHHBIE
XapaKTEPUCTHKU COJEp)KaHMs; JAeT pachpelesieHue Y4YeOHBbIX YacoB IO
TEMaTUYECKUM pasliejlaM Kypca W PEKOMEHAYEMYIO IIOCIEAO0BATEIBHOCTh HX
M3YYEHUSI C YUETOM MEXIPEIMETHBIX U BHYTPEHHENPEIMETHBIX CBSI3€H, JIOTUKU

yqeOHOro IpoIlecca, BO3PACTHBIX OCOOCHHOCTEM OOyJarommXcsl OmIpeacsieT
BO3MOXHOCTH TpeaMeTa i peaju3aiud TpeOOBaHHM K pe3ylibTaTaM OCBOEHUS
OCHOBHOW 00pa30BaTeIbHOM TPOrpaMMbl HAa YPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHus, a TaK K€ TpeOOBaHUMN K pe3ysibTaTaM OOyYeHUs] XUMHUH Ha YPOBHE
Iejaeii W3ydeHWs TpeaAMeTa M OCHOBHBIX BHIOB y4eOHO-TIO3HABATEIHLHOM
JeSATEeIbHOCTH / Y4eOHBIX IEUCTBUIM YUCHHKA IO OCBOCHHUIO Y4€OHOTO COJEPKaHUsI.

OBIIASA XAPAKTEPUCTUKA YYEBHOI'O ITPEIMETA «XUMMUS»

Bxnan yuebHoro npeamera «XUMHS» B JOCTH)KEHUE LEJIEd OCHOBHOTO OOIIEro
oOpa3oBaHusi 00YCIIOBJIEH BO MHOTOM 3HAYE€HUEM XUMHYECKON HAyKU B IMO3HAHUU
3aKOHOB TNPHUPOABI, B Pa3BUTHH MPOU3BOAMTEIBHBIX CHJI OOIIECTBA M CO3AAHUU
HOBOM 0a3bl MaTepUAIBLHOM KYJIbTYPHI.

XAMHUSL Kak DJIEMEHT CHUCTEMbl €CTECTBEHHBIX HAyK pACHPOCTPAaHHUIIA CBOE
BJIMSIHME Ha Bce 00JIaCTH 4YeJI0OBEYECKOro CYIECTBOBAHUS, 3a/1a1a HOBOE BUJIEHUE
MHUpa, CTaja HEOThEMJIEMbIM KOMIIOHEHTOM MHPOBOM KYyJIbTYpbI, HEOOXOIUMBIM
YCIIOBUEM >KM3HU OOIIECTBA: 3HAHUE XUMHUU CIYKUT OCHOBOH ISl (HOPMUPOBAHHUS

MHUPOBO33PCHHA YCIIOBCKA, €TI0 HpeI[CTaBJ'IeHI/Iﬁ 0 MaTrcpruajlbHOM CAHMHCTBC MHUPA,
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BOXHYIO  pOJIb  WrparoT  QopMupyeMble  XUMHUEW  TMPEACTaBICHUS O
B3aMMOTIPEBPAIIECHUSX YHEPTUU U 00 IBOIOIIMN BEIIECTB B MPUPOJIC; COBPEMEHHAs
XUMUSI HampaBjeHa Ha pEHIeHUE TJIO0ATbHBIX MPOOJIEM YCTOWYMBOTO PA3BUTHS
YEJIOBEUYECTBA — CBIPbEBOM, JHEPre€TUUYECKOM, IHIIEBOM W SKOJOTUYECKOU
0e30MacHOCTH, TPOOIJIEM 3IPABOOXPAHEHHUS.

B ycnoBusix Bo3pacraromero 3HauYeHUs XUMUU B )KU3HUA OOIIECTBA CYIIECTBEHHO
MOBBICWJIACH POJIb XMMHUYECKOTO oOpa3oBaHus. B miaHe coluanuzanuum OHO
ABJISIETCS. OAHUM W3 YCIOBUM (OPMUPOBAHMS HWHTEUIEKTa JUYHOCTU H
TapMOHUYHOTO €€ pa3BUTHSL.

CoBpeMeHHOMY YeJIOBEKY XMMHUUYECKHE 3HAHUS HEOOXOAUMBI JIJIsl MPUOOpETEeHUs
OOIIIEKYJIbTYPHOTO YPOBHS, IMO3BOJISIIOIIETO YBEPEHHO TPYJIUTHCS B COLIUYME H
OTBETCTBEHHO Y4YaCTBOBaTh B MHOTOOOpa3HOM >KU3HMU OOIIECTBA, JJIsi OCO3HAHUS
BOXHOCTH PAa3yMHOI'O0 OTHOIIECHUS K CBOEMY 3I0POBBIO U 3J0POBBIO JIPYTHX, K
OKpYXaroIEH IPUPOJTHOMN Ccpelie, I TPaMOTHOTO MOBEICHUS MPH UCIIOJIb30BAHUN
Pa3JIMYHBIX MATEPUATIOB U XUMUYECKUX BEIIECTB B MOBCETHEBHOM JKU3HHU.

XuMHUecKoe 00pa3oBaHNE B OCHOBHOM IIKOJIE SIBJIIETCS Oa30BBIM IO OTHOIICHUIO
K CHUCTEME OOIIEro XMMHUUYECKOTO 00pa3oBaHus. [103TOMy Ha COOTBETCTBYIOILIEM
€My YpOBHE OHO peaju3yeT MPUCYIIHUE OOIIEMY XHUMHUYECKOMY OOpa30BaHUIO
KJIFOYEBBIE IIEHHOCTH, KOTOpPbIC OTPAKAIOT TOCYAapCTBEHHbIC, OOIECTBEHHBIE U
WHJIUBUAYaJIbHBIE TOTPEOHOCTU. DTUM OMPEAEIAETCS CYIIHOCTh OOIEN CTpaTeruu
00yueHUsI, BOCIIUTAHUS U Pa3BUTHS 00YUAIOIINXCS CPECTBAMU YUYEOHOTO MpeIMeTa
«XUMUD.

MN3yuenne mnpeamera: 1) CHocoOCTBYyeT peanu3alid BO3MOXKHOCTEH IS
camMopa3BUTU U  (GOPMHUPOBAHUS  KYJIbTYypbl JMYHOCTH, €€ oOmeil u
(YHKIIMOHAJIBHON TPAaMOTHOCTH; 2) BHOCHUT BKJIaJ B (pOpMHpPOBAaHUE MBIILJICHUS U
TBOPUYECKUX CMOCOOHOCTEH MOJPOCTKOB, HABBIKOB MX CAMOCTOSITEILHON yueOHOM
JEeSATEIbHOCTH, IKCIIEPUMEHTAIBHBIX U UCCIIEI0BATEILCKUX YMEHUM, HEOOXOIMMBIX
KaK B TOBCEJHEBHOM >XM3HU, TaK U B MPOdecCHOHATBHOW NEATETbHOCTH; 3)
3HAKOMHUT CO CIIEUU(PUKON HayYHOTO MBIIIJIEHUS, 3aKJIaAbIBAET OCHOBBI LIEJIOCTHOTO
B3IJIsi]a Ha €MHCTBO MPHUPOJABI U YEJIOBEKA, SIBJIETCS OTBETCTBEHHBIM 3TallOM B
(OopMHpPOBAaHNYU €CTECTBEHHO-HAYYHOM I'PaMOTHOCTH MOAPOCTKOB; 4) CHOCOOCTBYET
(hOpMHPOBAHUIO LIEHHOCTHOIO OTHOIIEHHWS K €CTECTBEHHO-HAYYHBIM 3HAHUSIM, K
npupose, K YEJOBEKY, BHOCHUT CBOM BKJIaJ B JKOJOrMueckoe oOpa3zoBaHHE
LIKOJIbHUKOB.

Hazpannbie HampaBieHHs B OOyYe€HHUM XMMHUHU OOECHEUMBAIOTCS CreUU(PUKON
collepKaHUsl TpPeIMEeTa, KOTOPbIM SIBISETCA MEJarori4eckd aJanTUPOBaAaHHBIM
oTpakeHueM 0a30BOI HAYKM XUMHH HA ONPEIeIEHHOM 3Tare €€ pa3BUTHSL.

Kypc XxuMuuM OCHOBHOW WIKOJIBI OPUEHTHUPOBAH HA OCBOEHUE OOYYAIOIIMMUCS
OCHOB HEOPraHWYECKOW XUMHH W HEKOTOPBIX MOHATHH M CBEJACHUN 00 OTIEIIbHBIX
00BEKTaxX OPraHuYECKON XUMHH.

CtpykTypa cojiepkaHusi mnpeaMera cHOpMUpOBaHA HA OCHOBE CHUCTEMHOIO
noaxona K ero uzydeHuro. CoaepkaHue CKIaAbIBA€TCA U3 CUCTEMBI MOHATHHA O
XUMHAYECKOM 3JIEMEHTE U BEUIECTBE U CUCTEMBI MMOHATHI O XUMUYECKOW PEAKIIUU.
O06e »TH cucTeMbl CTPYKTYPHO OpPraHM30BaHbI MO MPUHIMIY MOCIEI0BATEIHHOTO

pPa3BUTHS 3HAHMI HAa OCHOBE TEOPETHYECKUX MPEACTABIECHUN DPA3HOTO YpPOBHS:
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ATOMHO-MOJIEKYJISIPHOTO YUY€HHUSI KaK OCHOBBI BCErO €CTECTBO3HAHUA, YPOBHS
[Tepunoanueckoro 3akoHa J1. 1. MengeneeBa kak OCHOBHOTO 3aKOHA XMMHH, YUYCHUS
O CTPOEHUHM aTOMa M XMMHUYECKOW CBSI3H, MPEACTABICHUIN 00 AIIEKTPOIUTHYECKOM
JMCCOLIMALINY BEIIECTB B pacTBOpax. TeopeTnueckrne 3HaHus paCCMATPUBAOTCS Ha
OCHOBE OMITMPUYECKH TIOJYUYCHHBIX W OCMBICIICHHBIX (DAKTOB, pPa3BUBAIOTCS
MOCJIETIOBATEILHO OT OJHOTO YPOBHS K JPYTOMY, BBITTONHIS (DYHKIIMN O0BICHCHUS
U TPOTHO3UPOBAHMUS CBOMCTB, CTPOCHMSI M BO3MOXKHOCTEH MPAKTUYECKOTO
MPUMEHEHHUS U MOJTYYEHHUS M3Yy4aeMbIX BEIIECTB.

Takass opraHu3anusi COJACpP)KaHHS Kypca CIIOCOOCTBYET TPEACTABICHHUIO
XAMUYECKOW COCTABIAIONIEM HAYYHOW KAPTUHBI MUPA B JIOTUKE €€ CUCTEMHOU
npuposbl. Tem caMmbpiM 00OecredMBAaEeTCS BO3MOXHOCTH (DOPMHUPOBAHUSA Yy
00yJaromuXxcsi IEHHOCTHOT'O OTHOIIICHHS K HAYYHOMY 3HAaHHUIO M METOJIaM TIO3HAHMUSI
B Hayke. BaHO Takke 3aMETHUTh, YTO OCBOCHHUE COAECPKAHUS Kypca IPOUCXOIUT C
MPUBJICYEHUEM 3HAHUN U3 PAHEE U3YUYEHHBIX KYPCOB:

«Oxpyxaromuii Mup», «buosorus. 5—7 kinaccb» U «Pu3HKa. 7 K1acey.

HEJIM N3YYEHUA YYEBHOI'O ITIPEJIMETA «XUMMWSA»

K HaIIpaBJICHUIO HGpBOCTGHCHHOﬁ 3HAaYUMOCTH IIpu pcain3alunu
O6pa3OBaT€JII)HI>IX (1)YHK]_II/II‘/JI nmpeamMcTa «XUMHUA» TPpaAUOUOHHO  OTHOCAT
(bOpMHpOBaHI/Ie 3HAaHMHA OCHOB XMMHUUYECKOU HayYKH KaK o0nacTu COBPCMCHHOTI'O

€CTECTBO3HAHUSA, NPAKTHUUYECKON JEATEIbHOCTU YEJIOBEKa M KaK OJHOTO U3
KOMITIOHEHTOB MHUPOBOM KYJBTYpBHl. 3ajada MpeaMeTa COCTOUT B (OPMHPOBAHUH
CUCTEMbl XHMHMYECKHUX 3HAHUW — BaKHEUIMX (aKTOB, TMOHSATHUN, 3aKOHOB H
TEOPETUYECKUX TOJOKEHUM, JOCTYMHBIX OO0OOLIEHUH MHPOBO33PEHUYECKOrO
XapakTepa, S3bIka HAayKH, 3HAHUH O HAyYHBIX METOAAaX H3y4YCHHUS BEIIECTB U
XUMHUYECKUX PEAKIINii, a Takke B ((OPMUPOBAHUM U PA3BUTHH YMEHUN U CIIOCOOOB
JESITeIbHOCTH, CBSI3aHHBIX C IUIAHUPOBAHHWEM, HAOJIOJEHUEM M TNPOBEIACHHEM
XUMHUYECKOTO SKCIEPUMEHTa, COOJIIOACHUEM IpaBui 0e30MacHOro oOpaulieHus ¢
BEIIECTBAMHU B [TOBCEHEBHOM JKHU3HH.

Hapsiny ¢ »Tum 1enu wu3ydeHHs TpeaMeTa B MpPOrpaMMe YTOYHEHBI W
CKOPPEKTUPOBAHbI C yUYETOM HOBBIX MPUOPUTETOB B CUCTEME OCHOBHOTO OOLIETO
oOpazoBanusi. CerogHsi B 00pa3oBaHWM O0CO0O0 3HAYMMOW  MPU3HAETCS
HAIpaBJICHHOCTh OOydYeHHs Ha pa3BUTHE M  CaMOpPa3BUTHE  JIMYHOCTH,
(dopMupoBanue e€ nHTeIIeKTa U 001Ieil KynbTypbl. OOydeHrne yMEHHUIO YUYUThCS U
MPOOIKATH CBOE 00pa30BaHUE CAMOCTOSTENIbHO CTAHOBUTCS OHOM M3 BaKHEUIIINX
(GyHKIMH yueOHBIX TPEIMETOB.

B cBsi3u ¢ 3TUM npu U3y4YEeHHU NpEAMETa B OCHOBHOW IIKOJIE JOMUHUPYIOLIEE
3HaYeHHUe NMPUOOPENN TaKue 1eJH, KakK:

e (QopmMupoBaHHE UWHTEIJICKTYyallbHO pPa3BUTOW JUYHOCTH, TOTOBOHM K
caM000pa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSITEIbHOMY MPHUHITHIO PEIICHUH,
CIIOCOOHO¥ alanTUPOBATHCS K OBICTPO MEHSIOUIMMCS YCIOBUSAM KU3HU;

® HAaMpaBJICHHOCTh OOYYEHHS Ha CUCTEMATHYECKOE MPUOOUICHUE yUYalIUXCcs K
CaMOCTOSITENIbHOM MO3HABATENFHOM NIEATENbHOCTH, HAYYHBIM METO/JaM TO3HaHUS,
(opMUPYIOLIUM MOTHBALIMIO U PA3BUTUE CIIOCOOHOCTEN K XUMUH;
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e o0ecrneueHue yCJIOBUN, CIIOCOOCTBYIOUIMX MPHOOPETEHUIO 00YYarOIIUMUCS
OTbITa Pa3HOOOPAa3HOW MAESITENbHOCTH, TMO3HAHMS W CAMOIIO3HAHUS, KIFOUEBBIX
HaBBIKOB (KJIFOYEBBIX KOMIIETECHIIMI), UMEIOIMINX YHUBEPCAIbHOE 3HAYEHUE IS
Pa3JIMYHBIX BUJOB AEATEIBHOCTH;

e (dopMHpOBaHHE YMEHUU OOBSCHATH M OLICHUBATH SIBJICHHS OKPY>KAIOIIETO
MHpa Ha OCHOBAHHMH 3HAHWI U OIBITA, TOJIYYEHHBIX IIPU U3YUEHUN XUMUU;

¢ (hopmMHpoBaHKE Yy 00YUaAIOIIUXCS TYMAaHUCTUYECKUX OTHOLIEHUHM, TOHUMaHUS
LEHHOCTH XMMHUYECKHX 3HAHWUW JJI1 BBIPAOOTKH SKOJOTMYECKHU IIEJIECO00pPa3HOro
MOBE/ACHUA B OBITY U TPYAOBOH JAEATEIHLHOCTH B LEISIX COXPAHEHHS CBOETO
3I0POBbS M OKPYKAIOIIEN IPUPOIHON CPEBL,

® pa3BUTHE MOTHBAIMA K OOYYEHHUIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO U
CaMOBOCIIMTAHUIO Ha OCHOBE YCBOCHHMS OOIIEYEIIOBEYECKUX LIEHHOCTEH,
TOTOBHOCTU K OCO3HAaHHOMY BBIOOPY HpOGMIIsl U HANPaBICHHOCTH JaJbHEUIIETO
oOy4eHHUS.

MECTO YYEBHOI'O IPEJMETA «XUMMHS» B YYHEBHOM IIVIAHE

B cucreme oOmero oOpa3zoBaHus «XUMHsS» TMpPU3HAHA OO0A3aTEIbHBIM
y4eOHBIM MPEIMETOM, KOTOPhIH BXOJUT B COCTaB MPEIMETHON 00yactu
«EcTecTBeHHO-HAyYHbIE TIPEIMETHI».

VY4eOHbIM MIIaHOM Ha €€ u3ydeHue oTBeieHO 136 yueOHbIX 4acoB — 10 2 4 B
HEJEN0 B 8 U 9 Ki1accax COOTBETCTBEHHO.

JUig KaXkoro Kjacca MpeayCMOTPEHO pe3epBHOE ydeOHOEe BpeMmsi, KOTOpOe
MO’KET OBITh HMCIIOJIB30BAaHO yYaCTHHUKaMU 0Opa3oBaTeNIbHOTO MpoIecca B LESIX
dbopMHpOBaHUS BapUATHBHOW COCTABJISIONIEH COJIEpKaHUSI KOHKPETHOUM paboueit
nporpammbl.  [Ipu sToM oOsi3atenbHass (MHBapuWaHTHAs) 4YacTh COJEPIKAHUS
IpeaIMeTa, yCTaHOBIIEHHAs TPUMEPHON paboUeil MporpaMMoit, U Bpemsi, OTBOJMMOE
Ha e€ U3y4YeHHe, TOJKHBI ObITh COXPaHEHbI MTOJHOCTHIO.

B cTpykType mnpumepHoil pabodeil mporpaMmbl Hapsiy C TMOSCHUTEIHHOM
3aIIMCKON BBIIEJICHBI CIAEAYIOIIUE Pa3IEIIbL:

® [UIAHUPYEMBbIE pE3YyJbTaThl OCBOCHHSI Y4YEOHOro mpeaMera «XUMHS —
JMYHOCTHBIE, METANIPEAMETHBIE, IPEAMETHBIE;

® cojiepkaHue y9eOHOTO MpeaMeTa « XUMHUS TI0 ToJaM 00yUYeHHUS;

® IpPUMEpPHOE TEMATHUYECKOE IUJIAHUPOBAHHE, B KOTOPOM JACTATU3UPOBAHO
COJIEp’KaHUE KaXJIOW KOHKPETHON TEMbI, YKa3aHbl KOJMYECTBO YACOB, OTBOJIMMBIX
Ha e W3y4YeHHEe, W OCHOBHbIE BHJbI YYEOHOW JEATEIBHOCTH YUECHHKA,
dbopMupyemMbie TpPU U3YYEHUHM TEMbI, NPUBEIAEH IMEPEUCHb JIEMOHCTpAIlUH,
BBITIOJTHSIEMBIX YUUTEJIEM, U MEPEUCHb PEKOMEHIYEMBbIX JJTa0OPATOPHBIX OIBITOB U
MPAKTUYECKUX PaOOT, BBHIMOTHIECMBIX yUAIIUMHUCH.

Onucanne MaTepuabHO-TEXHUYeCKO 0a3bl neHTpa « Touka pocray,
HCIOJIb3YyEeMOro VISl peajin3alui 00pa3oBaTe/bHBIX IPOrPaMM B paMKax
NPenogaBaHus XUMHHU
MarepuanbHO-TexHHUECKas 0a3a meHTpa «Touka pocTay BKIIOYAET B ce0si COBPEMEHHBIE U

KJ1accudeckue npudopst IloceaHue npomnui MHOTOJIETHIO apo0Oaliio B IIKOJIE U MOTyYHIN
npuU3HaHue y yuurtenei xuMuu K HUM oTHOCATCS: pHOOp A IEMOHCTPALIUH 3aBUCUMOCTH
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CKOPOCTH PEaKIH OT Pa3InYHbIX (PaKTOPOB, almapar AJs MPOBEACHHUS XUMUYECKUX PeaKui,
puOOP AJIS OMBITOB C AJIEKTPUUECKUM TOKOM, IPUOOP 71l U3yUEHHS COCTaBa BO3/1yXa U MHOTHE
Apyrue YUuThIBas NPaKTUYECKUNA OIBIT IPUMEHEHUS TaHHOTO 000pYIOBaHHS HA YPOKAX XUMHH,
MBI JJaJIUM JIUIIb KpaTKoe onrcanue npubopoB OCHOBHOM aKIIEHT c/ieflaéM Ha ONUCaHUHU

U POBBIX Ta0OPATOPHIA U KX BO3MOKHOCTSIX.

Hudgposasa (komnsvromepnas) nabopamopus (I]/1), nporpaMMHO-annapaTHbIA KOMIUIEKC,
JTaTYNKOBAs CHCTEMa — KOMIUIEKT y4eOHOro 000pyJ0BaHNs, BKIIIOYAIOIINI U3MEPUTEIbHBIN OJIOK,
uHTepdeiic KOTOPOTo MO3BOJISAET 0OECIeYNBATh CBSI3b C EPCOHATLHBIM KOMITBIOTEPOM, U HAOOP
JTaTYUKOB:1, PETUCTPUPYIOUINX 3HAUYCHUS PA3IMYHBIX (DU3UYECKUX BEIUYHH.

Jlamuux memnepamypul n1amuHo8wlil — IPOCTON M HAIEKHBIN TaTYHK, IPEAHA3HAYECH AJIs
M3MEPEHUs TEMIIEPaTyphl B BOJHBIX PACTBOPAX M B Ta30BBIX cpenax ViMeeT pa3nuyHbIil [uamna3oH
m3mepenuit ot —40 1o +180 °C TexHuUecKkue XapaKTepUCTUKH TaTUYuKa YKa3aHbl B HHCTPYKIIUH 10
HKCIUTyaTalUH.

Jlamuux memnepamypust mepmonaphslil IpeiHa3HaueH A5 u3Mepenus remmneparyp a0 900 oC
Hcnonp3yeTcst pu BBIOIHEHUH PadoT, CBA3aHHBIX C H3MEPEHUEM TEMIEpaTyp TUIAMEHH, TUTaBIICHHS
U Pa3JIoKEeHUS BEIIECTB.

Jamuuk onmuueckoii niomuocmu (KOIOPUMETP) — PEAHA3HAYCH JJIS1 H3MEPEHHS OTITUIECKOM
TJIOTHOCTU OKpPAIIEHHBIX pacTBOPOB (puc. 1) Ucnonb3yercs npu uzydeHuu tem «PactBopbi,

«CKOpPOCTh XUMHUYECKUX PEAKIUily, ONpeIeICHIN KOHIIEHTPAIIMU OKPAIIEHHBIX HOHOB WX
COEAMHEHUIB KOMIUIEKT BXOAAT AATYUKH C PA3JIMYHON JJIMHOW BOJIH MOJYIPOBOJHUKOBBIX
HCTOYHUKOB cBeTa: 465 u 525 um OO0BEM KIOBETHI COCTaBIsEeT 4 M, ITTMHA ONTHYecKoro mytu — 10
MM.

Jlamuux pH nipenHa3HaueH A5 U3MEpeHus BogopoHoro nokasarens (pH) B Hacrosimiee Bpems B
IIKOJTY MOCTYMAIT KOMOMHUPOBAHHBIEC JATYMKU, COBMEIIAIONINE B c€0€ CTEKIISTHHBIN 3JIEKTPOJ] C
AJNEKTPOJOM CpaBHEHUS, UTO JiejaeT paboTy Mo U3MEPEHUI0 BOJOPOJHOTO MoKasareis Ooee
koMmdopTHoit J{namazon uzmepenuit pH ot 0—14 Ucnons3yercs 11 usMepeHust BOJOPOJTHOTO
MOKa3aTessl BOJHBIX PACTBOPOB B PA3IUYHBIX UCCIEAOBAHUAX O0OBEKTOB OKPYKAIOUIEH Cpebl.
Jlamuux 3nekmponpoeoonocmu nipeHa3HAUEH JUJIsl U3MEPEHUS YIEIbHOM AIeKTPOIPOBOAHOCTH
KUJKOCTEHN, B TOM YMCJIE U BOJHBIX pACTBOPOB BemlecTB [IpuMeHsieTcs mpu u3y4eHun TEOpUun
AIEKTPOIUTUYECKOMN TUCCOIMAIINN, XapaKTEPUCTUK BOJIHBIX PACTBOPOB.

Jlamuux xn0puod-uono6 Ncnob3yeTcsl Uil KOJTMUECTBEHHOTO ONPE/IENIEHUs COJIEPKaHUs HOHOB
XJIOpa B BOJAHBIX pacTBOpax, MOYBe, MPOAyKTaX MUTaHus K 1aT4nKy moakiIodaeTcs
noHocenekTuBHbIN AnnekTpoa (MUCD) (pabounii anmekTpo), MOTEHIHAT KOTOPOTO 3aBUCHT OT
KOHIIEHTPAIIUH ONPEIeIIeMOro HOHa, B JAHHOM Cliydae oT KoHueHTpanuu aninoHoB Cl- IToteniuan
NCD omnpenenstoT OTHOCUTENBHO 3JIEKTPOAa CPaBHEHUS, KaK IIPAaBUIIO0, XJIOpPCEPEOPSTHOTO.
Hcnons3oBanne NCD 1 KOMMYECTBEHHOTO ONpPE/IEIeH s KOHIIEHTPAUH (aKTHBHOCTH2) PA3THYHBIX
nonoB: Cl, NO3, NH4., Ca OcHoBHOI KOMITOHEHT Jr000r0 UCD — MemOpaHa, KoTopast pa3aenseT
BHYTPEHHUH PacTBOpP C MOCTOSHHON KOHILEHTPAUMEN OMpeesieMoro HOHa U UCCIeAyEeMbIH pacTBop,
a TaK)Ke CIIY)KHUT CPEJICTBOM DJIEKTPOJIUTUYECKOTO KOHTAKTa MeX Ay HUMH MemOpaHa o0nagaeT
MOHOOOMEHHBIMH CBOWCTBAMU, MPUYEM MTPOHUIIAEMOCTD € K MOHAM Pa3HOTO TUIIA Pa3InYHA.
3anpemiaercs Tporatb MeMOpaHy JEKTPO/Ia MabllaMHA U IPUBOJIUTE €€ B COMPUKOCHOBEHHE C
TBEpABIMU OoBepXHOCTsAMHU [Ipu xpanennun MCD dyBCcTBUTENbHAS YacTh JaTYrKa (MeMOpaHa)
JOJDKHA OBITH 3alTUINCHA CIICIIMATEHBIM KOJIMaykoM He qomyckaeTcst HCoIb30BaTh JIEKTPOIBI C
MOJIMMEPHON MEMOpaHOM B cpeliax, CoAep KaIIUX JIETydre BEeIleCTBa WIH OpPraHNYeCKHe
pactBoputenu He cienyet ncnosb3zoBatb MCO B CUIBHBIX OKUCIHUTENSX [[MUTEIpHOE HAX0XKICHUE
NCD B pacTBOpax Kpenkux KUCIOT WIH LIEN0YeH MPUBOIUT K PE3KOMY U HEOOpaTUMOMY
COKPAIIICHUIO CPOKA CITY>KOBI JIEKTPO/A.

Jlamyuk numpam-uono6 npeHa3Ha4yeH sl KOJIMYECTBEHHOTO ONPEEICHNs HUTPATOB B
pa3NUYHBIX 00BEKTaX OKPYXKAOIIEH cpesbl: Boje, OBOIAX, (pyKTaxX, KOJIOACHBIX U3AETHIX U T .
Mukpockon yugposoii ipeiHa3HAuEH IS U3y4eHUS POPMBI KPUCTAIUIOB M HAOIIOICHUS 32 POCTOM
KpPHUCTAJIOB.

Annapam 013 npogedenusn xumuyeckux peaxyuii (AIIXP) npeaHazHayeH AJis MOIyYSHUS U
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JIEMOHCTpPAIIMH CBOMCTB TOKCHUYHBIX ITAPOB M T'a30B DTH BEIIECTBA MOMYyUYalOTCs B KOIOepeakTope, u
MIpU HarpeBaHuM (Uiu 63 HarpeBaHMs ) ra3000pa3HbIC BEIIECTBA MPOXOIAT Yepe3 MOTIOTUTEIbHBIE
€MKOCTH (HACAJIKM) C PACTBOPAMH PEAreHTOB, BCTYMAOT C HUMHU B peakiuio. M30bITOK Ta3a
MOTJIOIIAETCS KUIKUMHU U TBEPABIMU PEAr€HTaMU, a TAK)KE aKTUBUPOBAHHBIM YIUVIEM AMNapar yaiie
BCETO MCHOJB3YIOT JIJIsl MOJIYYeHUS U JEMOHCTPALMU CBOMCTB XJI0pa, CEPOBOOPO/A.

[Ipu npaBUIBHON AKCIUTYaTAllMK IPUOOPA JEMOHCTpALIMsI CTAaHOBUTCS YA00HOMU 1 O6e3omacHoil Ha
MIPOBEACHUE OIBITOB TPATUTCS OKOJIO 3—6 MUH XopoIias BU3yaJIbHOCTh SIBJISETCS MPEUMYIIIECTBOM
sToro npubdopa Tak Kak Mpu AEMOHCTPALIMU OJJHOBPEMEHHO MPOXOIAT HECKOJIBKO PEAKIIHii, BaKHO
MIPABWJIBHO OPTraHN30BaTh HAOIOICHHUS yIAIIUMUCS 3a POTEKAIOIMMHU potieccamu Llenecoobpazno
3anMcath Ha I0CKE Ha3BaHUS WIH (POPMYIIbI peareHTOB, HaXOASIINUXCS B OTJIOTUTENBHBIX CKIITHKAX
[To oxoHYaHMM OTBITa HYKHO CPAaBHUTH UCXOHBIE PACTBOPHI BEIIECTB U PE3YJILTATHI UX
npespanieHnii. AIIXP M0okHO MPpUMEHATH Ha pa3HBIX dTanmax 00y4eHHs — IIPH U3y4YEHUHU HOBOTO
MaTepuana, MOBTOPEHUH U 3aKPEIUICHUH, 0000IICHNN U CHCTEMAaTU3alluy 3HaHUH yuarmmxcs B
3aBUCHUMOCTH OT poduist 00ydaemblX, Lielei ypoKa, ypOBHs 3HAHUS YUAIIUXCS BO3MOKHBI
pa3IMYHbIC BApUAHTHI TOCTAHOBKH YKCIIEPUMEHTA U BBIOOpA pearupyronmx Bemects OHako npu
M3y4YEHUU CBOMCTB BELIECTB HE CIIEYET OIPAHUYUBATHCS TOJIBKO HKCIIEPUMEHTOM C UCIIOIb30BAHUEM
AITXP MHorue quaakTHYeCcKue eI MOTYT ObITh JOCTUTHYTHI TOJIBKO IEMOHCTpAIMEH OMBITOB B
tpaaunuoHHo Gpopme. [Ipumenenne AITXP He orpaHnYKMBaeTCs BHIILICONMHCAHHBIM SKCIIEPUMEHTOM

[Tpubop yao0HO NPUMEHSTH IPH AEMOHCTPALIUK CBOMCTB Anokcuaa asora (1V), merunamuna, Opoma,
npu GpaKIMOHHOHN MeperoHKn HePTH B 1essIx S5KOHOMUHU BPEMEHH €r0 MOYKHO HCITOJIb30BaTh MPH
U3y4eHUU CBOMCTB yriekucioro raza AIIXP moaxoaut amist moiaydeHust 0€3BOAHON a30THOM
KHCJIOTBI, OpOMOEH30I1a, HUTPOOEH30JIa ¥ APYTHX COCTMHEHHA.

COILEPKAHUE YYEBHOI'O IPE/IMETA

8 knace

IlepBoHaYa/IbHbIE XUMHYECKHE TIOHATHS

[Ipenmer xumun. Posib XuMuu B )kM3HU yesioBeka. Terna u BemecrBa. Pusnyeckue
CBONCTBA BEIIECTB. ArperaTHoOe COCTOsiHUE BenlecTB. [[oHsTHE 0 METO1aX MTO3HAHUS
B XUMHHM. XUMHsS B cucreme HaykK. Yucrtele BemectBa U cMmecu. CrocoOsl
pa3JIeJICHUS] CMECEH.

ATOMBI HU MOJEKYJIbl. XHUMHUYECKHE HIeMEHTbl. CHMBOJBI XUMHYECKUX
31neMeHTOB. [IpocThie U CIOXKHBIE BElIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumudeckas (popmyna. BaJeHTHOCTh aTOMOB XUMHUYECKUX AJIEMEHTOB. 3aKOH
MOCTOSIHCTBA CcOCTaBa BemlecTB. OTHOCUTENIbHAA aTOMHasi macca. OTHOCUTEIbHAS
MOJIEKYJIsIpHas Macca. MaccoBasi 1011 XUMUYECKOTO 3JIEMEHTA B COCIMHEHUH.

Ou3NUeCKUe U XUMUUYECKHUE SIBJICHUS. XHUMHUYECKas peakuus U €€ MpPU3HAKH.
3aK0H COXpaHEHHsI MacChl BEIIECTB. XUMHUYeckue ypaBHeHus. Kmaccudukamms
XUMUYECKUX PEaAKITNil (COeMHEHUS, PA3JI0OKEHUS, 3aMEIIICHUs, 0OOMEHA).

XUMHAYECKUMN IKCIEPUMEHT: 3HAKOMCTBO C XUMHUYECKOM IMOCYA0H, C ITpaBUIaMU
paboThI B TabopaTopuu v mpuéMamu oOparieHus ¢ 1ab0paToOpHLIM 000PYyI0BaHUEM;
U3Y4YEHUE U ONMHUCaHUE (PU3MUECKUX CBONCTB 00pa3ll0B HEOPTAaHMYECKUX BEIIECCTB,;
HaOmoeHne (pusznueckux (IMIaBJIeHUE BOCKA, TassHUE



JbJa, paCTUPAHKE caxapa B CTYIKE, KUTIEHUE U KOHJEHCAIUS BO/Ibl) U XUMUYECKUX
(ropeHue cBeud, MPOKATUBAHUE MEIHOW MPOBOJIOKH, B3aUMOJCHCTBUE Mella C
KHUCIIOTOM ) SIBJICHUI, HA0JII0/ICHUE U OTIMCAHKE TPU3HAKOB MPOTEKAHUS XUMUYECKUX
peakiuii (pa3oKeHUe caxapa, B3aUMOJICHCTBUE CEPHOM KHCIOTHI C XJIOPUIOM
Oapus, paznoxenue ruapokcuaa meau(ll) mpum HarpeBaHum, B3aMMOJEHCTBUE
xene3a ¢ pactBopom conu Menu(Il)); mzyuenune crocoOOB pazneneHus cMecen (c
MTOMOIIBIO MarHmra, bunbTpoBaHmE, BEITIAPUBAHUE, JTUCTUIUISIINS,
xpomatorpadus), TpOBEIECHHE OUYMUCTKM TIOBAPEHHON CONM; HaONIOJCHHE U
ONKCAaHUE PE3YJIHTATOB IPOBEICHUS ONBITA, HIUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHUS
MAacChl; CO3/IaHME MOJIEIeH MOJIEKY (IIapOCTEP>KHEBBIX ).

BakuHeiiue npeacTaBuTe/ M HCOPraHMYECKUX BeLeCTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kucimopox — 31meMeHT M mpocToe
BeniecTBo. Haxoxkaenue kuciaopojga B OpuUpojie, (PU3MUECKHE M XUMHYECKHE
cBoiictBa (peakuuu ropenusi). Oxcuasl. [Ipumenenune xucnopoga. CrocoObl
HOJy4yeHUsl KUCIopoJa B J1a0OpaTOpuud M MNPOMBINUIEHHOCTH. KpyroBopot
Kucaopoja B npupojae. O30H — ajuIoTPONHAast MOAUPUKALUS KUCIOPOa.

TerunoBoi 3P HeKT XMMUYECKOIN peaKkIK, TEPMOXUMUYECKUE YPABHEHHUSI, IK30- U
SHIAOTEPMHUYECKHE PEaKUMU. TOIUIMBO: yrojib M METaH. 3arpsA3HEHHE BO3AyXa,
YCUJIEHHE MAPHUKOBOTO 3(PdekTa, pa3pyllieHre 030HOBOTO CIIOSI.

Bonopon — anemeHT m npoctoe BemecTBo. HaxoxaeHne Boaopoaa B Ipupoe,
(pu3nyecKkue 1 XUMHUYECKHEe CBOMCTBA, IPUMEHEHUE, CIIOCOO0bI mostydyeHus. Kucnorsl
U COJIH.

KonuuectBo BemectBa. Mosib. MonsipHad macca. 3akoH ABoraapo. MosipHbIii
00BbEM ra3oB. Pacy€Tsl M0 XUMHUYECKUM YPABHEHUSIM.

dusnueckne cBoNcCTBa BOAbl. Boaa kak pactBopurens. PactBopsl. Hackiiennbie
Y HEHACBHIIICHHBbIE PacTBOpPHL. PacTBOpUMOCTH BewmiecTB B Bojae.MaccoBas 0
BEILIECTBA B pacTBOpe. XMMHUYECKHE CBOMCTBA BOAbI. OCHOBaHMs. PoJsib pacTBOPOB B
MpUPOE U B JKU3HU 4esoBeka. KpyroBopor Boasl B Ipupone. 3arpsi3HEHUE
MPUPOAHBIX BoA. OXpaHa U OYMCTKA IPUPOIHBIX BOJ.

Knaccudukanuss Heopranumdeckux coenunenuil. Oxcuabl. Knaccudukanus
OKCUJIOB:  cojieoOpa3ytouiue (OCHOBHBIE, KHCIOTHbIE, amM(OTEpHbIE) U
HecosieoOpasyromnue. HomenknaTtypa oKCHaI0B (MEXIyHApOIHAS U TPUBUATILHAS).
Pu3nUeCcKne U XUMUYECKHUE CBOMCTBA OKCUAO0B. [loiyueHne okcuios.

OcnoBanus. Knaccuduxaryst ocHoBaHu#: MIENOYN U HEPACTBOPUMBIE OCHOBAHUSI.
Homenknatypa ocHoBaHui (MeXayHapoaHass W TpuBUalibHas1). Dusnueckue u
XUMHYECKHE CBOMCTBA OCHOBaHUU. [lomydyenne ocHOBaHUM.

Kucnoter. Knaccudukamms kucnor. HomeHnkmarypa Kuciaot (MeXIyHapOaHAs U
TpuBHalIbHAs). DU3NUECKUE W XUMHUYECKUE CBOMCTBA KUCIOT. Psi akTMBHOCTH
metaioB H. H. bekerosa. [Tonyyenue Kucior.

Conu. HoMenknaTtypa cosield (MeXIyHapoaHas U TpuBHAJIbHAs ). Dusnyeckue u
XAMUYECKHUe cBoKMcTBa cosiel. [lonyuenue conen.

I'eHeTnueckast CBSI3b MEKy KJIIACCAMU HEOPTaHUYECKUX COCTUHEHU.



XHUMHUYECKHUI IKCIIEPUMEHT: KAU€CTBEHHOE ONPENEIEHUE COIEPHKAHUS KUCIOPOaa
B BO3[lyXe; IMOJy4YeHUE, COOMpaHHe, pACclO3HABaHWE U M3YyUYCHHE CBOMWCTB
KUCJIOpOoAa; HaOMI0JICHUE B3aMMOJICHCTBUSI BEIIECTB C KHUCJIOPOJAOM M YCJIOBUS
BO3HMKHOBEHUS M MPEKPAIEHUs TOpeHUs (IoXapa); O3HAKOMJICHUE ¢ 00pa3amMu
OKCHUJIOB U ONHUCAHUE HX CBOMCTB; MOJy4eHUE, COOMpaHHE, pacliO3HaBaHHE WU
M3y4YEHHE CBOWCTB BOJIOpOJia (TOpPEHUE); B3aMMOJICHCTBHE BOAOPOAA C OKCHUIOM
meau (I1) (BO3MOXKHO MCTIOIB30BaHKUE BUACOMATEPUAIIOB); HAOIIOIEHNE 00pa3IoB
BEIIIECTB KOJWYECTBOM | MOJb; HCCIEAOBaHHUE OCOOCHHOCTEH pacTBOPCHUS
BEHIECTB C PAa3JIMYHOM PACTBOPUMOCTBIO; MPUTOTOBICHUE PACTBOPOB C
OIPEICIIEHHON MacCOBOM JI0JIEW PAaCTBOPEHHOIO BELIECTBA; B3AUMOJICHCTBUE BOJIbI
c MeraulamMu  (HaTpueM M KajbllMeM) (BO3MOXHO  HCIOJIb30BaHHE
BUJICOMATEPUAIIOB); ONpENIETICHUE PACTBOPOB KHUCJIOT U IIEJIOYEHd C MOMOIIBIO
WHIMKATOPOB; HCCJIEIOBaHHE OO0pa3I0B HEOPraHWYECKUX BEIIECTB PA3THUHBIX
KJIACCOB; HaOJI0JICHUE M3MEHEHHSI OKPACKH WMHIUKATOPOB B PACTBOpPAX KHUCIIOT U
mienoveit; m3yudenue B3zaumojeiictBus okcuga menu (II) ¢ pactBopom cephoi
KUCIIOTBI, KHUCJIOT C€ METaJlaMH, PEaKUU HEeUTpanu3aluu; IOJy4YeHUe
HEPACTBOPUMBIX OCHOBAHHM, BBITCCHEHHWE OJIHOTO METajula APYTMM M3 pacTBOpa
COJM; PEHICHHE »SKCIEPUMEHTAIBHBIX 3aJad Mo TeMe «BaxHeWlme Kiacchl
HEOPraHUYECKUX COCTUHCHUIN.

Iepuoanueckuii 3axkoH u [lepuoauyeckasi cucrema XuMHYECKHX 3JIEMEHTOB
. U. MenpeaeeBa. Ctpoenne aromoB. XuMu4yeckasi CBsi3b. OKHCJIUTEIbHO-
BOCCTAHOBHUTEJIbHbIE PEaKIUU

[TepBbie MONMBITKH KTacCU(PUKAIIMN XUMHUECKUX 31eMeHTOB. [loHsTHE O rpymnmax
CXOJHBIX DSJIEMEHTOB (IIEJIOYHBIE M IIEIIOYHO3EMEIbHBIE METAJUIbI, TaJIOTCHBI,
WHEPTHBIC Ta3bl). ODJIEMEHThI, KOTOpble 00pa3yloT amM(pOTepHbIE OKCHABI U
TUAPOKCUBI.

[lepuonnueckuii 3akoH. [lepuonnyeckass cucteMa XUMHUYECKHX 3JIEMEHTOB /.
N. Menneneesa. Kopotkonepuoanas u anmuuHonepuouas hopmsl [leproaunueckoit
cucteMbl xumuuyeckux snemeHTtoB J[. M. MenneneeBa. llepuonsl u Tpyniebl.
DU3NYECKNN CMBICI MOPSIAKOBOTO HOMEPA, HOMEPOB MEPUOAA U TPYIIIbI JIEMEHTA.

Crpoenne aromoB. CocraB atoMHbIX saep. M3otonbl. DnekTpoHbl. CTpoeHHE
AJIEKTPOHHBIX  000J0YeK aToMOB TMepBbIX 20 XUMHYECKUX  DJIEMEHTOB
[Tepuomnueckon cucremor [I. M. MengeneeBa. XapakTepUCTUKA XUMHYECKOTO
3JIEMEHTA 110 €ro MnoJiokeHuto B [lepuoguueckoit cucreme 1. . Menneneena.

3aKOHOMEPHOCTH HM3MEHEHUsI paauyca aTOMOB XHMHYECKHX D3JIEMEHTOB,
METANTMYECKUX U HEMETAJUIMYECKUX CBOMCTB MO TPYIIaM U NepruoaaM. 3HaYeHUe
ITepnoanueckoro 3akoHa u [lepuoguueckoi CHCTEMBI XUMUYECKUX 3JIEMEHTOB IS
pa3BUTHs HAYKU U ITpakTuku. [. 1. MenneneeB — yd€HbIN U rpak JaHUH.

Xumudeckass cBs3b. KoBaneHTHass (MOJiApHAsT UM HEMOJIIPHAsl)  CBS3b.
DNEKTPOOTPULIATETLHOCTh XUMUYECKUX 3JIEMEHTOB. IOHHas CBSI3b.

Crenenb okucieHusi. OKUCIUTENbLHO-BOCCTAHOBUTEINIbHBIE peakiuu. [Iponecchl
OKHCJICHHS] U BOCCTAHOBJICHUS. OKUCIIUTENN U BOCCTAHOBUTEIIH.



XVUMHUYECKUI JKCIEPUMEHT: HU3ydeHue oOpaslloB BEIIECTB METAIOB U
HEMETAJUIOB;, B3aMMOJCHUCTBUME TUIPOKCUIA LMHKA C pacTBOPaMHU KHCIOT U
LIEJI0YEH; MPOBENECHUE OMNBITOB, WIUIIOCTPUPYIOIIUX IPUMEPBI OKUCIUTEIBHO-
BOCCTAHOBUTEIBHBIX PEAKIUI (TOPEHHUE, PEAKIIMH PA3JIOKEHUS, COSTUHEHU ).

Me:knpeaMeTHbIe CBSI3H

Peanuszanuss MeXIpeaIMETHBIX CBS3CH IpH H3yYeHHH XHMHU B 8 Kjacce
OCYIIECTBIISICTCS Yepe3 HCIIOJb30BaHME KakK OOIMX ECTECTBEHHO-HAYYHBIX
HOHATHH, TaK U MOHATHH, SBJSIONIMXCSA CUCTEMHBIMU IS OTACIBHBIX MPEIMETOB
€CTECTBCHHO-HAYYHOIO IIUKJIA.

OOmme ecCTeCTBEHHO-HAYYHBIC ITOHSATHS: HaydHBIH (DaKT, THUIIOTE3a, TEOpPHS,
3aKOH, aHalIW3, CHHTE3, KIACcCU(pUKAIUA, ICPUOJANYHOCTh, HAOIIOCHUE,
HKCIIEPUMEHT, MOJICIIMPOBAHKE, U3MEPEHUE, MOJICIb, SIBJICHHC.

®dwusuka: MaTepus, aToM, JJICKTPOH, TMPOTOH, HEUTPOH, WOH, HYKIIU, U30TOIIbI,
PaJIMOaKTUBHOCTh, MOJICKYJa, JJCKTPHUSCKUN 3apsij, BEMIECTBO, TEJIO, O0BEM,
arperaTHO€ COCTOSIHUC BEIIeCTBA, Tra3, (QU3WYCCKUE BEIWYUHBI, CIUHUIIBI
U3MEpEHHUs, KOCMOC, IIaHETHI, 3BE3/1b1, COJIHIIE.

buonorus: porocunTes, nbixanue, buocdepa.

I'eorpadus: armocdepa, ruapochepa, MUHEpaIbl, TOPHBIC MOPOIBI, MOJC3HBIC
HCKOIIa€MBbIC, TOILIMBO, BOJHBIC PECYPCHI.

9 kmace

BemiecTBo u xumudeckas peakius

[lepuoanueckuii 3akoH. lleproanueckas cucteMa XHUMHUYECKUX 3JIEMEHTOB /l.
N. Mengeneea. CtpoeHue aroMoB. 3aKOHOMEPHOCTM B HW3MEHEHHH CBOWCTB
XUMHYECKUX JIEMEHTOB MEPBBIX TPEX NEPUOAOB, Kausl, KLU U UX COCAUHEHUN
B COOTBETCTBUM C TIOJIOKEHHUEM »3JIeMEHTOB B Ilepuoandeckoil cucreme W
CTPOCHHUEM UX aTOMOB.

CtpoeHue BelIeCcTBAa: BHUAbl XMMHYECKOM CBS3U. THUIBI KPUCTALTAYECKUX
PELETOK, 3aBUCUMOCTh CBOMCTB BEILIECTBA OT THUIIA KPUCTAJUIMYECKON PEIIETKH U
BHJla XUMHYECKOU CBSA3H.

Knaccudukanus 1 HOMEHKIaTypa HEOPraHUYECKUX BEUIECTB (MEXAyHApPOIHAS U
TpuBHAJIbHAs1). XUMHUUYECKHE CBONCTBA BEIIECTB, OTHOCSIIMXCS K Pa3IUYHBIM
KJlaccaM HEOPraHWYeCKUX COCIWHEHHM, TeHEeTHYeCKas CBSI3b HEOPraHWYECKHUX
BEIIECTB.

Knaccudukanus XuMUIeCcKUX peakiuil o pa3IndHbIM MpU3HaKaM (10 YUCTy U
COCTaBy YYACTBYIOIIMX B PEaKIMH BEIIECTB, IO TeIioBOMYy 3(dekty, 1o
M3MEHEHUIO CTENICHEH OKHCIICHHUS] XMMUYECKUX DJIEMEHTOB, IO OOpPaTUMOCTH, TIO
Y4acTHIO KaTallu3aTopa). JK30- U SHAOTEPMHUUECKUE PEAKIIUU, TEPMOXUMHUECKUE
YpaBHEHUS.

[TonsitTue o ckopoctu XumH4eckor peakiuu. [loHaTtne 00 o00paTUMBIX U
HEOOpaTUMBIX XMMHUYECKUX peakuusx. [IoHATHEe 0 TOMOTeHHBIX M TeTepOreHHBIX
peakuusx. [loHaTHE 0 XMMUYECKOM paBHOBECHH. PaKTOPBI, BIUSAIOIIME HA CKOPOCTh
XUMHYECKOUN PEAKIINU U MOJI0KEHNE XUMUYECKOTO PABHOBECHS.
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OKHCIINTENBHO-BOCCTAHOBUTEIIBHBIE peakuuy, AIIEKTPOHHBIN OanaHc
OKHUCJIUTEIBHO-BOCCTAHOBUTEIIBHOM  pEaKLUu. CocraBnenue  ypaBHEHUH
OKHCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIM C  HCIOJIb30BAHUEM  METOJIa
AJEKTPOHHOTO OajaHca.

Teopust JIEKTPONUTHYECKOW AMCCOLMALNMNA. DJIEKTPOJIUTHI U HE- AIIEKTPOJIMUTHIL.
Kartnonbl, aHnoHbl. MeXaHW3M JUCCOLMALIMM BELIECTB C PA3NHMYHBIMU BUJAMU
xuMuueckoil cBsa3u. Crenenp aqucconuanuu. CUIbHbBIE U C1a0bIe SJIEKTPOIUTHI.

Peakunu noHHOro OOMEHa. YCJIOBUS MPOTEKAHUS PEAKIUM MOHHOTO OOMEHa,
IOJIHBIE M COKpAIEHHbIE HMOHHBIE YpaBHEHHs peakinuil. CBOHCTBa KHCIIOT,
OCHOBAHMI1 U COJIEH B CBETE MPEACTABICHHUIN 00 AIEKTPOIUTUUECKON AUCCOLIMALINH.
KauecTBeHnHble peakiuu Ha HOHBI. [IoHATHE O THApONIM3E CONEN.

XVWMHUYECKUM DKCIIEPUMEHT: O3HAKOMJICHHE C MOJEISAMH KPUCTAJUIMYECKHUX
pPEIIETOK HEOPraHWYECKUX BELIECTB — METAJUIOB U HeMeTauioB (Trpadura H
ajiMasa), CJIOKHBIX BEIIECTB (XJIOpHJA HATpusl); MCCIEIOBAaHUE 3aBUCUMOCTU
CKOpPOCTH XHMHUYECKOM peakuuu OT BO3JACHCTBUS pa3nyHbIX (HAKTOPOB;
UCCJIEIOBAHNE JIEKTPOIPOBOJHOCTH PACTBOPOB BEIIECTB, IIPOLIECCA TUCCOLUALAN
KUCJIOT, IIejaoYedl u coied (BO3MOXKHO MCIOJIb30BaHUE BHIEOMATEPUATIOB);
MIPOBE/ICHHE OIBITOB, MWILTIOCTPUPYIOIIHNX MPU3HAKU IPOTEKAHUS peaKUii HOHHOTO
obmeHa (0Opa3oBaHME OCa/Ka, BBIJICJICHUE Tra3a, 0Opa30BaHHE BOJIbI); OIMBITOB,
WUTIOCTPUPYIOUIUX ~ MPUMEPBl  OKUCIHUTEIbHO-BOCCTAHOBUTENBHBIX  PEAKIIMM
(ropeHue, peaklMH pa3yIoKEHHUs, COCIMHEHNA); PACIIO3HABAHUE HEOPraHUYECKHX
BELIECTB C TOMOUIBIO KAYECTBEHHBIX pEaKIUid Ha HOHBI; PEIICHUE
AKCIIEPUMEHTAIIbHBIX 3a/1a4.

Hemeranibl 1 ux coeuHeHUs

OOmiasi  xapakTepucTUKa rajoreHoB. (OCOOEHHOCTH CTPOECHHUS  aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue U (pu3Mueckre CBOMCTBA MPOCTHIX
BEIIECTB — TaJIOTEHOB. XHMHUYECKHME CBOMCTBA Ha NpPUMEpPE XJIOpa
(B3aMMOJEHCTBUE € MeETallaMHM, HEMETaJUlaMH, IIeJo4yaMu). XJOPOBOAOPOI.
ConsiHass KHCIIOTa, XMMUYECKHE CBOWCTBA, MOJIyYEHUE, NMPUMEHEHHE. JlencTBue
XJIOpa M XJOPOBOJOPOAA HA OpPraHu3M 4YeloBeka. BakHeillume XJIOpuAbl U HX
HAaXO0XKJEHUE B MIPUPOJIE.

O6mas xapakrtepuctuka 3jemMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEPHbIE CTEIIEHN OKUCIICHUS.

Crpoenue u ¢uznyecKkue CBOMCTBA MPOCTHIX BEIIECTB — KHUCIOPOAA U CEpPHL.
AnnoTtponHble MOAU(UKAIIMM KUCIOPOAAa U Cepbl. XUMUYECKHUE CBOMCTBA CEPHI.
CepoBonopoJi, CTpoeHue, (pusnueckre U XuMmuieckue cBorctBa. OKCHUIBI Cephl Kak
MPEICTaBUTENN KUCIOTHBIX OKCHI0B. CepHas KUCI0Ta, PU3UUECKHE U XUMHYECKHE
CBOMCTBa (00IIME Kak WpPEACTaBUTENd Kjacca KHCIOT W chelupuyecKue).
XVMMHUYECKHE PEaKINH, JIekKalIHe B OCHOBE MPOMBIIIUIEHHOTO CIIOco0a MOIy4eHUs
cepHoOMl KucoThl. [Ipumenenune. Conu cepHON KUCIOTHI, KAYUECTBEHHAS PEaKLs Ha
cynbdar-uoH. HaxoxxaeHue cepbl U €€ COCAMHEHUW B TPUPOJIC. XHUMHUYECKOE
3arpsi3HEHUE OKPYXKAIOLIEH Cpeabl COCAMHEHMSIMH Cepbl (KUCIIOTHBIE 10U,
3arpsi3HEHUE BO3/1yXa U BOJOEMOB), CLIOCOOBI €r0 NPEAOTBPALEHHUS.
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OO6miast xapakrtepucTuka 3JIeMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHBIE CTEIIEHH OKUCIICHUSI.

A3OT, pacmpocTpaHeHuEe B TpUpOJe, (PU3NYECKHE M XUMHUYECKHE CBOWCTBA.
KpyroBopoT a3ota B mpupoae. AMMUak, ero (pusndeckre 1 XuMHUIEeCKHe CBOWCTBA,
nonyuyeHue u mnpumeHeHue. Conn aMMOHUS, UX (QUBNYECKHE U XUMHUYECKHE
CBOWCTBa, mpuMeHeHue. KauecTBeHHass peakuuss Ha WMOHBI aMMOHUSA. A30THas
KHCJIOTa, €€ ToJiyueHHe, (pu3udecKkne W XHWMHUYECKHE CBOWCTBa (0Omme Kak
MpeICTaBUTENsI Kiacca KUCIOT U cnenududeckue). Vcnonp30BaHue HUTPATOB U
coJieii aMMOHUS B Kaue€CTBE MUHEPATbHBIX yI0OpeHuil. XUMHUECKOE 3arpsi3HeHNe
OKpYXalollled Cpellbl COSAMHEHUSIMU a30Ta (KHUCIOTHBIE JOXKAHW, 3arpsi3HEHHE
BO3/lyXa, TOYBBI U BOJOEMOB).

®docdop, amnmorpornHsie Moaudukanuu (Gocdopa, GuzNUECKHe U XUMHUYECKUE
cBoiictBa. Oxcup dhochopa(V) u dbochopHas kucinora, PU3MIECKUE U XUMUYECKHE
cBoiicTBa, moisiyueHue. Mcmons3oBanue QocdaToB B KauyecTBE MHUHEPATbHBIX
yIO0OpeHUIA.

Oo6mas xapakrtepuctuka 3iemMeHTOB I[VA-rpynmbel. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEPHbIE CTEIIEHU OKUCIICHUS.

VYrinepon, amioTponHble MOAUGUKAIMK, paCHpOCTpaHEHUE B  MPUPOJIE,
dbu3nyeckre M XuUMHUUYECKue cBoiMcTBa. AncopOuusa. KpyroBopor yriepona B
npupoze. OKcuabl yriieposia, ux pu3nyeckue 1 XuMUYeCKue CBOMCTBA, AECTBHE Ha
KUBBIE OpPraHU3MbI, MOJIYYEHUE U TPUMEHEHHE. ODKOJOTMYECKHE MPOOIJIEMBI,
CBs3aHHBIE ¢ okcuaoM yriepoaa(lV); rumoresa rinodaibHOTO MOTETUICHUS KIIMMATa;
NapHUKOBBIN 3P PekT. YronpHas Kuciaora u e€ coyu, ux GU3nIecKue 1 XUuMUIECKUe
CBOICTBA, MOJyYeHue U NpuMeHeHrne. KauecTBeHHas peakiys Ha KapOOHAT-UOHBI.
Hcnonp3oBanne kKapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIIUIEHHOCTH U CEIbCKOM
XO35UCTBE.

[lepBoHavyasibHbIE MOHATHS 00 OPraHUYECKUX BEIIECTBaX KaK O COEIUHEHUSIX
yraepoja (MeTaH, 3TaH, STWIEH, alleTUJICH, 3TaHOJ, TJUIEPUH, YKCYCHAs KUCIIOTA).
Wx coctaB u xuMuyeckoe crpoeHue. [IoHsTHe 0 OMOIOrnYeCcKr BaKHBIX BEILIECTBAX:
Kupax, Oelkax, yrieBojax — M HMX POJU B KU3HU YeloBeKa. MatepuanbHOe
€MHCTBO OPTAHUYECKUX U HEOPTAHUYECKUX COCAUHEHUM.

Kpemnnii, ero ¢puzndeckue 1 XUMAYECKUE CBOMCTBA, TIOJyYCHUE U TPUMEHEHUE.
Coenunenust kpeMHus B mpupoze. O6uiue npeacTtaBieHus 00 okcue kpeMuusa(IV)
U KpeMmHHeBOW kuciore. CHIMKAThl, MX HCHOJb30BaHUE B OBITY, MEIHUIIUHE,
IPOMBIIIEHHOCTH. BakHeilillie CTpouTeNbHbIE MaTepuaibl: KepamHKa, CTEKIIO,
IEMEHT, OeToH, xene300eToH. [IpoGiembl  0Ge30MacHOr0  MUCMOJb30BAHUS
CTPOUTEIBHBIX MATEPUAIIOB B MOBCETHEBHOM KU3HU.

XVMMHUYECKUI SKCIIEPUMEHT: HM3y4eHHEe OOpa3lloB HEOPraHMYECKUX BEIIECTB,
CBOWCTB COJISTHOM KHCJIOTBI; IPOBEJCHUE KAUYECTBEHHBIX PEAKIHNMN HA XJIOPUI-UOHBI
1 HaOJIOJIeHNEe MPU3HAKOB UX MPOTEKAHUS; OMBITHI, OTpa)xaronme (Qpu3ndeckue u
XUMUYECKUE CBOWCTBA TAJIOTEHOB U UX COCAMHEHUM (BO3MOYKHO HCIOJIb30BAaHUE
BUJICOMATEPHAIIOB); O3HAKOMJICHHE C O00pa3lamMu XJIOpUIOB (TaJIOT€HUIOB);
O3HAaKOMJIEHHE ¢ 00pa3lamMu cepbl U €€ COeTMHEHUSIMU (BO3MOXKHO UCTIOJIb30BaHUE
BUJIEOMATEPUAIIOB); HAOJIIOIEHHE MpoIlecca OOYTIMBaHUs caxapa Mo/ IeMCTBUEM
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KOHILICHTPUPOBAHHOM  CEPHOM  KHUCJOTBI; M3YYEHHE XHUMHUYECKUX CBOMCTB
pa30aBJIEHHOMN CEPHON KUCIIOTHI, TPOBEICHUE KAUYECTBEHHOM peakiuy Ha Cyib(har-
MOH W HaOIO/eHWe TpU3HAKa €€ TMPOTEKAaHWSs; O3HAKOMJICHHE C (U3UYCCKUMU
cBoOiicTBamMH a3o0Ta, ¢ochopa M HUX COEAUHEHHH (BO3MOXKHO HCIOJIH30BAaHHUE
BHJICOMATEPHAIIOB), 00pa3aMyd a30THBIX M (OCPOPHBIX yIOOPEHHMIA; MOTyUCHHE,
coOupanue, pacno3HaBaHWE M W3YYEHHWE CBOWCTB aMMHaKa; IPOBEIACHUE
Ka4eCTBCHHBIX PEaKIMi Ha MOH aMMOHUS U (pocdaT-noH 1 n3ydeHrne MPU3HAKOB UX
IIPOTEKAHMS, B3aAMMOJECUCTBHE KOHIIEHTPUPOBAHHOM A30THOM KHUCJIOTBI C MEABIO
(BO3MOKHO HCMOJIb30BaHUE BUJICOMATEPUAIIOB); W3y4YECHUE MOJIeJIen
KPUCTAUNIMYECKUX PEIIETOK anmasa, rpadura, QyiepeHa; O3HAKOMJIEHHUE C
pOLIECCOM  aJICOPOIIMU  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIVIEM H
YCTPONCTBOM NPOTUBOras3a; MoJiydeHHe, COOMpaHue, pacro3HaBaHUE U U3YUYCHHE
CBOMCTB YIJIEKHCIJIOTO ra3a; MPOBEICHUE KAYECTBEHHBIX peakIuii Ha KapOoHaT- U
CUJINKAaT-UOHbl W M3yYECHUE MPU3HAKOB UX IPOTEKAHUSA, O3HAKOMIICHUE C
IPOAYKIMEN CUITMKATHON IPOMBIIUIEHHOCTH; PELICHUE SKCIIEPUMEHTAIBHBIX 3a/1a4
1o Teme «BaXHenIne HEMETaIbl U UX COCTUHEHHUS.

MeTamibl ¥ UX COETUHEHUS

OO611ast xapaKTeprucTUKa XUMHYECKUX 2JIEMEHTOB — METAJJIOB HA OCHOBAaHUU UX
MIOJIOKEHHUS B ITepronnueckoii CHUCTEME XUMHUYECKUX  DBJIEMEHTOB
J1. 1. MenaeneeBa u ctpoeHust aToMOB. CTpoeHHE METAILIOB. MeTajuinieckas CBA3b
W METaUIMYecKasgs KPUCTAUINYECKAS PEETKA. ODJNEKTPOXMMHUYECKUN Pl
HanpsDKeHUN MeTawoB. OU3NYECcKre U XUMUYECKHUE CBOMCTBA MeTaiuioB. O01mue
CrocOOBI TMOMy4YeHUs: MeTauioB. [loHSATHE O KOpPPO3WH METAJIOB, OCHOBHBIC
CIIOCOOBI 3aIIUTHI UX OT KOppo3uu. CIuiaBsl (CTalb, YyT'yH, JIOPATIOMUHUN, OPOH3a)
U X MPUMEHEHHE B OBITY U TIPOMBITINICHHOCTH.

[[lenounsie MeTamibl: TOJOXKEHHE B lleproanyeckoil cUCTEME XUMHYECKHX
anemeHToB . . MenzeneeBa; CTpoeHME MX aTOMOB; HaxXOXICHHUE B IPUPOJIE.
duznueckre U XMMUYECKHUE CBOWCTBA (Ha mpuMmepe HaTpusa U Kanus). OKCUabl U
TUIPOKCUIBI HATpUs U Kaiusl. [[puMeHeHre MEeN0UYHbIX METAJUIOB U X COCAMHEHUM.

[[lenouyHo3eMeNbHBIE  METAJUIbl  MarHM WM KaJbLUMWA:  IOJOXKEHUE B
[lepnoanueckon cucreMe xumudeckux 3yemMeHToB [l. . MenpaeneeBa; CTpoeHUE UX
aTOMOB; HaxO0XJeHue B npupoae. Pu3nyeckue 1 XMMHYECKUE CBOMCTBA MarHusi 1
Kasblus. Baxkuelime coequHEeHNs KaibIus (OKCUI, TUAPOKCHUI, coJn). JKECTKOCTH
BOJbI U CIIOCOOBI €€ yCTpaHEeHHUSI.

AJIFOMUHUN: TOJI0OkEHKE B [Ieprnoandeckoit CuCTeMe XUMHYECKUX dJIEMEHTOB /.
. MenneneeBa; CTpOeHHME aTroOMa; HaxOXAEHHE B mpupone. Pusnyeckue u
XUMUYECKHUE CBOMCTBA aTIOMUHUS. AM(OTEpPHBIE CBOWCTBA OKCHJIA U THAPOKCHIA
ATIOMUHUA.

Keneszo: monoxenne B Ilepuoauueckorl cCUCTEME XUMHYECKHUX 3JIEMEHTOB /l.
N. MenpgeneeBa; CTpoeHME aroma; HaxoxaeHue B npupone. Dduszudeckue u
XUMHUYECKUEe CBOMCTBa jxene3a. OKcuibl, THApOKcUAbl U coiu xeneza(ll) wu
xene3a(lll), ux cocra, cBOMCTBA U MOTyUYEHHUE.
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XUMUYECKUI HKCIIEPUMEHT: 03HaKOMJIEHHE C 00pa3laMy METaJJIOB U CIUIABOB, UX
(pu3nYEeCKUMU CBOMCTBAMU; U3YUYEHHUE PE3YIHTATOB KOPPO3UU METAIIIIOB (BO3MOXHO
WCIIOJIb30BaHUE BHJICOMATEPHANIOB), OCOOCHHOCTEHW B3aMMOJEUCTBUS OKCHIA
KJIbLIMSI W HATpus C BOAOW (BO3MOXHO MCIOJIb30BAaHUE BHJIEOMATEPHAIIOB);
MCCJIEIOBAHUE CBOMCTB JKECTKOW BOJBI; MPOLIECCA FOPEHUS XKejle3a B KUCIOPOAE
(BO3MOXKHO  HCHOJB30BAHHE  BUAEOMATEPUAJIOB); NPHU3HAKOB  MPOTEKAHUS
KAueCTBEHHBIX PEaKIMil Ha NOHBI (MarHus, Kalablus, AIFOMUHUS, [IMHKA, xee3a(]])
un xkeneza(lll), memu(Il)); HaOmompeHMe W OMUCAHHWE NPOILIECCOB OKpAIIMBAHUS
IJJAMEHW HWOHAMHU HATpHs, Kamusg H Kanblusd (BO3MOXHO MCIOJb30BaHUE
BUJICOMATEPHUAIIOB); UCCIIEJOBAaHUE aM(POTEPHBIX CBOMCTB I'MIPOKCHU/IAa AIFOMUHUS U
TMJIPOKCH/Ia LIMHKA; PEIIEHUE SKCIIEPUMEHTAIBHBIX 3a/1a4 1o Teme «Baxueiue
METaJIbl U UX COCITHHEHHUSI.

XHAMUS U OKpYXKaroIas cpena

HoBble marepuansl M TeXHOJIOTMM. BelmecTtsa m marepuainsl B MOBCEIHEBHOU
KU3HHM 4YEJIOBEKa. XUMHUS U 3J10pOBbe. be3omacHoe MCHOJb30BAHME BEIIECTB U
XUMHUYECKUX peakuuil B ObiTy. llepBas mnomomb Opu XUMHUYECKHX OXOTrax U
oTpaBiieHUsAX. OCHOBBI HKOJIOTMYECKOM I'PaMOTHOCTH. XMMHUYECKOE 3arps3HEHUE
OKpY Xarolllel cpeipl (mpeaeabHas JonycTuMasi KoHueHTpanus semects — [1/1K).
Ponb XxuMuM B pelieHur SKOJIOTMYECKUX MPOOIIEM.

[IpupoaHblE MCTOYHUKH YIJIEBOJOPOAOB (YroJib, NPUPOAHBIA ra3, He(Th),
MPOJIYKTHI UX MEPEPAOOTKH, UX POJIb B OBITY U TPOMBIIUIEHHOCTH.

XVWMHUYECKUI SKCIEPUMEHT: U3YyYEHUE 00pa3lOB MATEpUaIOB (CTEKIIO, CIJIaBbI
METaJUIOB, MOJMMEPHBIE MAaTEPHUAIIbI).

MexnpenmMeTHbIE CBSI3U

Peanmzannst MeXNpeIMETHBIX CBS3€M IpU M3YYEHHMM XMMHM B 9 Kiacce
OCYIIECTBIISIETCS 4Yepe3 HCIIOJIIb30BAaHME KakK OOLIMX EeCTEeCTBEHHO-HAyYHBIX
NOHATUW, TAK U IOHATUH, SABIIAIOLIUXCSA CUCTEMHBIMU U1 OTACJIBHBIX IPEIMETOB
€CTECTBEHHO-HAYYHOI0 LIMKIIa. Peannsanus MeXIIpeMETHBIX CBA3EU ITPU U3YYECHUN
XUMHHU B 9 KJ1acce OCYILECTBISIETCS Yepe3 UCIIOIb30BaHUE KaK OOIIKUX €CTECTBEHHO-
HAay4HBIX IOHATHH, TaK W IOHATUM, SABIIAIOLINUXCA CUCTEMHBIMU Ul OTAEIIBHBIX
IIPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKIIA.

OOmue ecTecTBEHHO-HAYYHbIE TOHATHSA: HAY4YHBIM (pakT, TUIOTE3a, 3aKOH,
TEOpHs, aHalu3, CHHTE3, KiIaccu(uKaluus, MEePUOAUYHOCTb, HaAOIIO/IEHUE,
DKCIIEPUMEHT, MOJEIUPOBAHHUE, W3MEPEHUE, MOJEIb, SBICHHUE, IAPHUKOBBIN
a3 deKT, TEXHOIOTHS, MAaTCPHAIBI.

®usuka: Marepusi, aToOM, IEKTPOH, IPOTOH, HEUTPOH, UOH, HYKIIU, U30TOIIBI,
PaaOaKTUBHOCTb, MOJIEKYJIA, AJIEKTPUYECKUN 3apsn, IIPOBOJIHUKH,
MOJIyIIPOBOJIHUKH,  JTUAJIEKTPUKH, (DOTOIIEMEHT, BELIECTBO, TEJI0, OOBEM,
arperaTHoe COCTOSIHUE BEILECTBA, a3, pacTBOP, pACTBOPUMOCTb, KPUCTAIIINYECKAs
peméTka, CruiaBbl, (U3MYECKUE BEIUYMHBI, €IMHMIIBI U3MEPEHHUS, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE311b1, COJIHIIE.

buonorust: ¢orocunTes, npixaHue, Ouochepa, SKOCHUCTEMA, MHHEpAIbHbBIE
yIn0OpeHusi, MUKPOIJIEMEHThI, MAKPOAJIEMEHTHI, TUTATEIbHbIC BEIIECTBA.
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['eorpadusi: armocdepa, rugpocdepa, MUHEpasbl, TOPHBIE MOPObI, MOJE3HBIE
HCKOIaeMbI€, TOIUIMBO, BOJIHBIE PECYPCHI.

HHJIAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIBTATBI

JIMYHOCTHBIE  pe3yJbTaTbl OCBOEHHUS IIPOTPaMMbl  OCHOBHOIO  OOILEro
0o0pa3oBaHMsI JOCTHTalOTCS B XO0/A€ OOy4eHUS XHMHHM B €JUHCTBE Y4YE€OHOU u
BOCITUTATEIbHON AesATenbHOCTH OpraHu3auuy B COOTBETCTBUU C TPAAUIIMOHHBIMU
POCCUICKMMH COLUMOKYJIBTYPHBIMH M JAYXOBHO-HPABCTBEHHBIMH LEHHOCTSIMH,
OPUHATHIMU B OOIIECTBE MpaBUJIaMH M HOPMAaMU IOBEACHHUS U CIIOCOOCTBYIOT
IIpOLECCaM CaMOIIO3HAHUS, CAMOPA3BUTHS U COLIMAIN3ALAN O0yYarOIUXCSl.

JIMUHOCTHBLIE PE3YJIbTATDI

JIM4HOCTHBIE  PE3yJIbTaThl  OCBOEHUS IMPOTPaMMbl  OCHOBHOTO  OOIIEro
o0pa3oBaHMsI JOCTUTalOTCs B XO0J€ OOYy4YeHUS XMMHH B €JUHCTBE Y4Ye€OHOU U
BOCITUTATEIbHON AesTenbHOCTH OpraHu3auuy B COOTBETCTBUU C TPAAULIMOHHBIMU
POCCUICKMMH COLMOKYJBTYPHBIMU M JAYXOBHO-HPAaBCTBEHHBIMH LE€HHOCTSIMH,
OPUHATHIMU B OOIIECTBE MpaBWJIAMU W HOPMaMHU IOBEJIEHUS U CIOCOOCTBYIOT
IpoleccaM CaMOIO3HAHMSI, CAMOPA3BUTHSL U COLIMATIN3aLUU 00yYaIOIUXCS.

JIM4HOCTHBIE PE3YNIBTATHI OTPAXKAOT C(POPMUPOBAHHOCTD, B TOM UKCIIE B YACTU:

IMaTproTH4YecKOro BOCIMTAHUS

1) EHHOCTHOT'O OTHOIICHUS K OTCUESCTBEHHOMY KYJIbTYPHOMY, HCTOPHUYECKOMY U
HayYHOMY HACIEJWI0, MOHUMAHUS 3HAYCHHUS XUMHUYECKOW HAYKH B JKU3HHU
COBPEMEHHOT0 O00IIeCTBa, CIIOCOOHOCTH BIAJETh TOCTOBEPHON HH(pOpMAIUEH O
NIEPEIOBBIX JOCTMKCHHUSX W OTKPBITUSX MHPOBOW M OTCUSCTBEHHOW XHWMHH,
3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUAX 00 YCTPOHCTBE MHpa U OOIIECTBA;

I'paxxnanckoro BocnuTaHus

2) TpPENCTaBICHHS O COLMAIBHBIX HOPMax W TPABWIAX MEKIUYHOCTHBIX
OTHOLIEHUH B KOJIJIEKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOW,  Y4EOHO-HUCCIEAOBATENIbCKOM, TBOPYECKOM WM JOPYrUX  BHJAX
JEeSATEIbHOCTH; TOTOBHOCTH K pPa3HOOOpPa3HOW COBMECTHOM MAESTENbHOCTU MPHU
BBIMOJTHEHUH YYEOHBIX, TO3HABATENbHBIX 3a]1a4, BBITOJHEHUN XUMHUYECKUX
HKCIIEPUMEHTOB, CO3JaHUH YUEOHBIX MPOEKTOB, CTPEMJICHHS K B3aUMOIIOHUMAHUIO
Y B3aMMOIIOMOIIH B MPOIIeCcCe 3TON yueOHO! 1eATeIbHOCTH; TOTOBHOCTH OLIEHUBATh
CBOE TOBEIECHHE W IIOCTYIIKM CBOMX TOBAapUIIEH C IO3ULUU HPABCTBEHHBIX M
IIPABOBBIX HOPM C YY4ETOM OCO3HAHMS NOCIIEICTBUM ITIOCTYIIKOB;

I{eHHOCTH HAYYHOT 0 IO3HAHUS

3) MUPOBO33PEHYECCKHUX IMPEICTABICHUI O BEIIECTBE M XMMHUYECKOH peakiu,
COOTBETCTBYIOIIMX COBPEMEHHOMY YPOBHIO DPa3BUTHUSI HAYKW MU COCTABJISIOIIMX
OCHOBY /ISl IOHUMaHHUS CYIIHOCTH HAy4YHOW KapTUHBI MUpa; MpEACTaBICHUN 00
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OCHOBHBIX 3aKOHOMEPHOCTSX pAa3BUTHS TMPHUPOJBI, B3aMMOCBS3SX 4YEJIOBEKa C
IPUPOTHOM CPEIOH, O POJIM XMMHH B ITO3HAHUH 3TUX 3aKOHOMEPHOCTEH;

4) Tmo3HABaTEIBPHBIX MOTHBOB, HAIlPaBJICHHBIX Ha MOJYYCHHE HOBBIX 3HAHWU 110
XUMUH, HEOOXOTUMBIX ISl OOBSICHEHUST HAOII0aEMBIX TTPOIIECCOB U SBIICHUN;

5) no3HaBaTeNbHOM, MHOOPMAITMOHHOW M YUTATEIBCKOW KYJIBTYPhI, B TOM YHUCIIC
HaBBIKOB CaMOCTOSITCIBHOW pPabOThI ¢ y4eOHBIMH TEKCTaMH, CIPaBOYHOM
JUTEPATypOH, JOCTYIHBIMH TEXHUYCCKMMH CpPEICTBAMH  HMH()OPMAIIMOHHBIX
TEXHOJIOTUH;

6) mHTEepeca K OOYYCHHIO W TO3HAHHIO, JIFOOO3HATEIHHOCTH, TOTOBHOCTH H
CIIOCOOHOCTH K  caMOOOpa3oBaHMIO, TMPOEKTHOW W  HWCCIEI0BATEIbLCKON
NeATETPHOCTH, K OCO3HAHHOMY BBIOOPY HAINPaBIECHHOCTH W YPOBHSI OOYYCHHS B
JabHEHUIIIEM;

®opMHUPOBaHUS KYJIbTYPHbI 310POBbsI

7) OCO3HaHHSA IEHHOCTH JKH3HH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY
3JI0POBBIO, YCTAaHOBKH Ha 3J0POBBbIM 00pa3 >KW3HH, OCO3HAHHUS IOCJIEACTBUN U
HEMPUATHUS BPEIHBIX MPUBBIYEK (YIIOTPEOJICHUS alIKOTroJis, HAPKOTUKOB, KYpPEHHUS),
HEOOXOJIUMOCTH  COOMIONICHUs] MpaBui  O€30MAaCHOCTH TMpU  OOpallleHUH ¢
XUMUYCCKAMH BEIIECTBAMH B OBITY U PEaTbHON KU3HH,

TpyaoBoro Bocnuranust

8) mHTepeca K MPaKTUISCKOMY M3ydYeHHIO TTpodeccuii U Tpyaa pa3IuaHOro poja,
YBa)KEHHE K TPYAY U pe3ysibTaTaM TPYJ0BOM AEATEIbHOCTH, B TOM YUCJIE HA OCHOBE
OPUMEHEHUsI TMPEAMETHBIX 3HAaHWM TI0 XUMHH, OCO3HAHHOTO BBIOOpA
WHANBUYaIbHON TPAGKTOPUU MPOJAOHKEHHUS 00pa3oBaHus C YUETOM JTUYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTHU K XMMUH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEN;
yCHEenHON nmpodecCuoHanbHON IeITeIbHOCTH U Pa3BUTHS HEOOXOIUMBIX YMEHHUH;
TOTOBHOCTH aJalTUPOBATHCS B MPOhEeCCUOHATBHOM CPEJIE;

IKOJIOTHYECKOr0 BOCIIUTAHUS

9) SKOJOTMYECKH IIeJIECOO0PA3HOTO OTHOIICHHSI K TPHUPOJIE KaK HCTOUYHUKY
KHU3HU Ha 3emiie, OCHOBE €€ CyIeCTBOBAaHUS, TIOHUMAaHUS LIEHHOCTH 3/I0pOBOTO U
Oe3omacHOro o0pas3a >KW3HM, OTBETCTBEHHOTO OTHOILIEHUS K COOCTBEHHOMY
¢uU3NIECKOMY M TICHXHYECKOMY 3JI0POBBIO, OCO3HAHHUSI IIEHHOCTH COOJIOICHUS
npaBwI 6€30MMaCHOTO MOBECHUS TIpU paboTe ¢ BEIIECTBAMH, a TAK)KE B CUTYaIHsAX,
YTPOXKAIOUTUX 3I0POBBIO U )KU3HU JIFOJICH;

10) criocoOHOCTH TPUMEHSTh 3HAHMS, MOJy4aeMble TIPU U3YUYCHUH XUMUH, JUJIS
pelIeHusl 3a1a4, CBA3aHHBIX C OKPYXKAIOLIEW INPUPOJHOU CPENOM, MOBBIICHUS
YPOBHSI  OKOJOTHYECKOW KyJIbTypbhl, OCO3HaHWs TJOO0ATBHOTO  XapakTepa
AKOJIOTHYECKUX MPOOJIEM U MyTeH UX PEIICHUs TOCPEACTBOM METOIOB XUMUHU;

11) SKOJOTMYECKOTO MBINUICHUS, YMEHHUS PYKOBOJACTBOBAaTbCSI UM B
[I03HABaTEJIbHOM, KOMMYHUKATUBHOM U COLIMATILHON MTPAKTHKE.
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METAIIPE/IMETHBIE PE3YJIbTATbI

B cocraBe MmeranpeagMETHBIX pE3yJbTAaTOB  BBIACISIOT 3HAYUMBIE IS
(dbopMHpOBaHUS MUPOBO33PEHUS OOIIIEHAYYHbIE TOHATHUS (3aKOH, TEOPHUsl, PUHIIHUII,
runoresa, pakTt, CUCTeMa, MPOIIECC, SKCIEPUMEHT U Jp.), KOTOPBIE UCTIONIB3YIOTCS B
€CTECTBEHHO-HAYYHBIX YUEOHBIX MpPEIMETaxX W IMO3BOJISIIOT Ha OCHOBE 3HAHUU U3
ATUX TPeaMeToB (OPMHPOBATH MPEICTABICHUE O IIEJIOCTHOW HAyYHOW KapTHHE
MHUpa, u YHUBEpPCAIbHBIC y4eOHbIC NEeUCTBUS (mo3HaBaTeNbHBIC,
KOMMYHUKATUBHBIC, PETYISITUBHBIC), KOTOphIE oOecneunBaioT (HOPMHUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO U OCYIIECTBICHHUIO Y4EOHOM
NEATENbHOCTH.

MeranpeaMeTHbIe Pe3ybTaThl OCBOCHHUS 00pa30BATENBHON MPOTrpaMMBbl IO
XUMUH OTPAXKAIOT OBJIAJCHUE YHUBEPCAIBHBIMU MMO3HABATEIbHBIMU JCHCTBUSIMU, B
TOM YHCJIE:

ba3oBbIMU JIOTHYeCKUMH 1eHCTBUAMM

1) yMeHHEeM HCHOJIb30BaTh NMPHEMBI JIOTHYSCKOTO MBIIUICHUS IMPH OCBOCHHUH
3HAHUU: PACKPBIBATh CMBICI XUMUYECKUX TMOHATHM (BBIACIATH MX XapaKTEPHBIC
PU3HAKK, YCTaHABIMBATh B3aMMOCBS3b C JIPYTMMH TMOHSTHSMHU), UCIOJIH30BATh
MOHATHS JIJISl OOBSICHEHUS OTJEIBHBIX (PAKTOB U SIBJIICHUI; BEIOMPATh OCHOBAHUS U
KPUTEPUH ISl KIACCU(PUKAIUU XMUMHYECKUX BEIIECTB U XUMUYECKHX PEaKIUi;
yCTaHABJIMBATh MPUYUHHO-CIIECACTBEHHBIE CBS3M MEXKAY OOBEKTAMU H3YUYCHUS;
CTPOUTH JIOTUUECKUE PACCYX IEHUS (MHIYKTUBHBIE, AEAYKTUBHbBIC, 10 aHAJIOTHHN);
JieJaTh BBIBOJIbI M 3aKJIFOUYEHUS;

2) yMEHHEM IMPUMCHATh B TMPOLECCe IO3HAHWS TOHATHA (NMPEIMETHBIC U
MeTanpeIMETHbIE), CHMBOJIMUECKHUE (3HAKOBBIC) MOJICIIH, UCIIOIB3YEMbIE B XUMUH,
peoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIC B XUMUK MOJICJIbHBIC TIPEACTABICHUS —
XUMUYECKUN 3HAK (CHMMBOJ JJIEMEHTa), XUMHUueckas (opMyna U ypaBHEHHE
XUMHUYECKOM peakiiuu — IMpHU PelIeHUH y4eOHO-TT03HABATENIbHBIX 3a/a4; ¢ YUYETOM
ATUX MOJICNIbHBIX MPEJCTABICHUIN BBISBISATh U XapaKTEPU30BATh CYIIECTBEHHBIC
MPU3HAKKU U3y4aeMbIX 00bEKTOB — XUMHUYECKUX BEIIECTB U XUMUYECKUX PEAKIIUH;
BBISIBIISITh ~ OOIIME  3aKOHOMEPHOCTH, MPUYUHHO-CIEACTBEHHBIE CBSI3U WU
MPOTUBOPEYMST B M3YYAaE€MbIX MPOIECCAX U SIBICHUSIX; MpejiaraTb KpUTEpUU IJIs
BBISIBJICHUSI OTUX 3aKOHOMEPHOCTEH M MPOTHBOPEUMNI; CAMOCTOSTEIILHO BBIOMPATH
croco0 pereHus: yueOHOU 3a/auu (CpaBHUBATh HECKOJIHKO BAapUAHTOB PEIICHMS,
BBIOWpaTh HauOoJiee MOAXOMAINMA ¢ YYETOM CaMOCTOSITEIbHO BBIICIICHHBIX
KPUTEPUEB);

ba3oBbiMHU HcC/IE10BATEILCKMMHU J1€HICTBUSMU

3) yMEHHEM HCIIOJIb30BaTh MOCTABJICHHBIC BOMPOCHI B KAa4eCTBE MHCTPYMEHTA
MMO3HAHUS, & TAKKE B KAYECTBE OCHOBHI JIJIs1 (JOPMHUPOBAHUS THIIOTE3BI 11O IPOBEPKE
MPaBUJILHOCTH BBICKA3bIBAEMBIX CYXKICHU;

4) npuoOpeTeHHEe OmbITa IO IIAHUPOBAHHUIO, OPraHU3allMd W IPOBEICHHUIO
YUYEHMUYECKMX OJKCIIEPUMEHTOB: YMEHHME HaOMIoAaTh 3a XOJIOM Ipollecca,
CaMOCTOSTENIbHO MPOrHO3UPOBATH €T0 Pe3yibTaT, (OPMYyIUPOBATH 000OIIEHUS U

17



BBIBOJIbI 1O pe3yJIbTaTaM MPOBEIEHHOIO OIbITA, UCCIAEAOBAHUS, COCTABIATh OTYET
0 MpojIeNIaHHO padoTe;

Paboroii ¢c ungopmanuei

5) yMmMeHHeM BBIOMpaTh, AHAIU3UPOBATH M WHTCPIPETUPOBATH HHGMOPMAIIHIO
Pa3IMYHBIX BUJOB U (HOPM MPECTABICHUS, TOTYYAEMYIO U3 Pa3HbIX UCTOUYHHUKOB
(HayyHO-TIOMYJISIpHAsE ~ JIUTEpaTypa XHUMHUYECKOTO COJEp>KaHMs, CIPABOYHbBIC
nocobusi, pecypcsl MHTepHeTa); KPUTHYECKH OLEHUBATh MPOTUBOPEUUBYIO U
HEJ0CTOBEPHYIO MH(OPMAIIHIO;

6) yMEHUEM HPUMEHSTHh Pa3IMYHbIC METOJbI M 3alpPOCHl MIPH MOUCKE U OTOOpE
uH(pOpPMAIIMM U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOJUMBIX JJii BBINOJHEHUS
y4eOHBIX U TIO3HABATENbHBIX 3ajau ONpeneIEHHOTO THIIA; TPUOOpPETEHHNE OMbITa B
00JJaCTH  UCHOJIB30BaHUS  MH(POPMAMOHHO-KOMMYHHUKATUBHBIX  TEXHOJIOTH,
OBJIAJICHUE KYJbTYpPOW aKTUBHOT'O HUCIIOJIb30BAHUS PA3IMYHBIX TIOMCKOBBIX CHCTEM;
CaMOCTOSTENIbHO BBIOMpAaTh ONTUMAJIBHYIO (POPMY MpEeACTaBICHUSI UHGOPMALIUK U
WJUTIOCTPUPOBATh pPEIIaeMble 33Jlayd  HECIOXHBIMH CXEMaMH, JUarpaMMami,
Opyrumu popmMamu rpaduKi 1 UX KOMOMHAIUSIMU;

7) yMEHHWEM WCHOJNB30BaTh W aHAIM3UPOBaTh B TIpolecce ydeOHOW W
MCCIIEIOBATEIbCKOM NIEATENbHOCTH MUH(MOPMALMIO O BIMSHUM MPOMBIIIJICHHOCTH,
CENBCKOTO XO3SIICTBA M TPAHCIIOPTA HA COCTOSHHUE OKPYKAIOIIEW MPUPOIHOU
Cpelbl;

YHuBepcaJbHbIMH KOMMYHHMKATUBHBIMH J1eHCTBUSIMH

8) ymeHueM 3a1aBaTh BONPOCHI (B X0/I€ THAIOTa W/WIN JUCKYCCHH) TI0 CYIIIECTBY
oOcyknaeMol Tembl, (POPMYJIUPOBATH CBOU NPEIIOKEHHUS OTHOCUTEIBHO
BBITMOJIHEHUS [TPEJIOKEHHON 3a/1auH;

9) mpuoOpeTeHre OMbITa MPE3CHTAUN PE3YJIBTATOB BBITIOJHCHUS XHMUYECKOTO
AKCIIepUMEHTa (J1a00paTOPHOTO OMbITA, JA00PATOPHOI pabOTHI MO HUCCIIETIOBAHUIO
CBOMCTB BEIIECTB, YYEOHOTO MTPOCKTA);

10) 3amHTEpECOBAaHHOCTh B COBMECTHOW CO CBEPCTHHKAMH IO3HABATCILHOW W
MCCJIEI0BATENbCKOW JIESITEIbBHOCTH MpPHU PEIICHUH BO3HUKAIOMIMX MpoOJeM Ha
OCHOBE y4€Ta OOIIMX MHTEPECOB M COTJIACOBAHUS MO3UIUN (0O0CYXIeHUSI, 0OOMEH
MHEHUSIMH, «MO3TOBbI€ IUTYpMbD», KOOpJAMHALUS COBMECTHBIX JIEHCTBUH,
oTpesiesieHue KPUTEPHEB MO OLIEHKE KaueCTBa BHIMOJIHEHHON paboThI U 1p.);

YHuBepcaJbHBIMH PerysiTUBHbIMHU el CTBUSIMHU

11) ymMeHUEeM CaMOCTOSITEILHO OMPEICISATh IeTH JCSTeIIbHOCTH, IJIAHUPOBATh,
OCYIIECTBIISATh, KOHTPOJUPOBATh U NPU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO
NeSITeILHOCTD, BRIOMpATh HanbOosiee dPPeKTUBHBIC CIIOCOOBI peleHns YIeOHbIX U
MO3HABATENbHBIX 3a/lay, CaMOCTOATEIBHO COCTaBIISATh WJIH KOPPEKTHPOBAThH
NPEIJIOKEHHBI QJITOPUTM  JEHUCTBUU I[PU BBINOJHEHUM 33JaHUN C YYETOM
MOJIYYEHUS] HOBBIX 3HaHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIMSIX;
OLICHMBATh COOTBETCTBHUE MOJYUYEHHOI'O PE3yJIbTAaTa 3asiBJICHHOM 11eJIH;

12) ymeHuMEM HCHOJBb30BaTh M AHAIU3UPOBATh KOHTEKCTHI, IMpeajiaracMbie B
YCIIOBUHU 3a/IaHUM.

IHPEJIMETHBIE PE3YJIbTATDBI
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B cocraBe npenMeTHBIX pe3yIbTaTOB MO OCBOCHUIO 00S3aTEIBHOTO COJIEP KaHMS,
YCTAaHOBJICHHOTO JAaHHOW NpPUMEPHOM paboueid mporpamMmoi, BBIACISAIOT:
OCBOCHHBIC OOYYArONIMMHUCS HAy4YHbIE 3HAHWSA, YMEHHUS W CIIOCOOBI JIEUCTBHA,
cnenuduyeckne sl TPEAMETHOW 001acTh «XUMHUS», BHIBI JEATEILHOCTH IIO
MOJTYYCHHUIO HOBOT'O 3HAHMS, €T0 HHTEPIPETAIIUN, TIPEOOPa30BAHUIO U PUMEHEHHUIO
B Pa3INYHBIX YUEOHBIX U HOBBIX CUTYaIIHSIX.

[IpeameTHbIe peE3yNabTaThl OTPAKAIOT CHOPMUPOBAHHOCTH y OOyYarOUIUXCS
CIEIYIOIIMNX YMEHUM:

8 kiacc

1) packpvieameb cmbici OCHOBHBIX XUMHUCCKUX TOHSATHH: aTOM, MOJICKYJa,
XUMUYECKUHN DJIEMEHT, IIPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECH (OHOPOIHAS
U HEOJHOPO/IHAs ), BAICHTHOCTb, OTHOCUTEJIbHAS aTOMHAsl M MOJICKYJISIpHasl Macca,
KOJIMYECTBO BEILIECTBA, MOJIb, MOJISIpHAs Macca, MaccoBas J0JS XUMHYECKOIO
AJIEMEHTAa B COEAMHEHUU, MOJIAPHBIA 00BEM, OKCHJI, KUCIOTA, OCHOBAaHUE, COJIb,
AIEKTPOOTPUIIATEIBHOCTh,  CTENEHb  OKUCJIEHHUS, XUMHYECKas  peaxuus,
KJIaccuUKalus peakiuii: peakiuu COCAMHEHHUS, PEaKIUU Pas3IOKEHUs, PEaKIUU
3aMElIeHUs], Peakiuu OOMEHa, AK30- U HHIAOTEPMHUYECKHE PEaKIUHU; TEII0BOM
addekT peakiuu; sAPO aToma, DJICKTPOHHBIM CIIOM aToMa, aTOMHas OpOUTab,
paguyc atoma, XMMHUYECKasl CBsI3b, MOJSIPHAS U HEMOJISIpPHAS KOBAJICHTHAsl CBS3b,
WOHHAasl CBsI3b, HMOH, KAaTHOH, AaHWOH, pPAacTBOp, MaccoBas [OJs BeleCTBa
(TIpolleHTHAsl KOHIIEHTpalusi) B pacTBOPE;

2) unnocmpuposéams B3aUMOCBSI3b OCHOBHBIX XUMUYECKHUX TOHATHIA (CM. 1. 1) u
IPUMEHSTh 3TU NOHSATHUSA IPU ONMMCAHUM BEUIECTB U UX MPEBPAILICHHUII;

3) ucnonv3oeamv XUMHUECKYIO CHMBOJIUKY JUISI COCTABIICHUS (JOPMYJT BEIIECCTB
Y YPAaBHEHUN XUMUYECKUX PEAKIIHI;

4) onpeodensimv BAJCHTHOCTH ATOMOB 3JICMCHTOB B OHMHAPHBIX COCIUHCHHUSX;
CTENEHb OKUCIICHUS DJEMEHTOB B OWHAPHBIX COCIUHEHUSX; MPUHAIJICKHOCTh
BEIIECTB K OMpPEACIEHHOMY KJIacCy COeAMHEHUN 1o GopMyiiaM; BU XUMHUUECKON
CBS3U (KOBAJICHTHAs M MIOHHASA) B HEOPTaHUYECKUX COCIMHCHUSX;

5) packpvisamo cmoicn  Ilepumogumueckoro 3akona JI. WM. Mennaeneesa:
JEMOHCTPUPOBATH TOHUMAHUE TEPUOANIECKON 3aBUCUMOCTH CBOMCTB XUMHUYECKUX
AJIEMEHTOB OT WX MoJiokeHus B llepuoandeckoi cucTteme; 3aKOHOB COXPAHCHHS
Macchl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-MOJICKYJISIPHOTO YYEHUS, 3aKOHA
ABorajipo; ONMUCHIBaTh M XapakTepu3oBaTh TadmuuHyto dopmy Illepumonnueckoit
CHUCTEMbl XMMHUYECKUX AJIEMEHTOB: pa3linyaTh MOHATUS «TJIaBHas moArpynmna (A-
rpymnma)» u «mnodoyHas noarpynmna (b-rpynmna)», manble W OOJIBIIME MEPHUOIBI;
COOTHOCHUTH 0003HAYECHUSI, KOTOPBIE UMEIOTCS B TAOIHUIIE
«Ilepuoguueckas cucrema xumuueckux odiemeHtoB Jl. WM. Menneneea» c¢
YUCJIOBBIMU XapAaKTEPUCTUKAMU CTPOCHUSI aTOMOB XMMUYECKHUX AJIEMEHTOB (COCTaB
U 3apsj sapa, oOIee YMCo AJICKTPOHOB U PACTIPEIEICHUE WX IO AJICKTPOHHBIM
CIOSIM);
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6) rraccuguyuposams XUMHYECKUE 3JEMEHTBI, HEOPTraHMYECKUE BEIICCTBA;
XUMUYECKUE peakiuu (110 YUCIIy U COCTaBy YYaCTBYIOIIUX B PEAKIIMU BEIIECTB, 1O
TerioBoMy 3G dexTy);

7) xapakmepuzosams (onucvléamp) OOIIME XHUMHUYCCKHE CBOWCTBA BEIICCTB
pa3IMYHBIX KJIACCOB, TIOJATBEpXJasi OINHCAHHE MpPUMEpPaMU MOJEKYJISPHBIX
YPaBHEHUHN COOTBETCTBYIOIINX XUMHUUYECKUX PEAKLINN;

8) mpoecrozuposams CBOWCTBA BEIIECTB B 3aBHCUMOCTH OT WX KAUECTBEHHOTO
COCTaBa; BO3MOXXHOCTH MPOTECKAHUS XMMHYECKUX MPEBPAIICHHN B Pa3IAIHBIX
YCIIOBHSIX;

9) ewviyucaAMbG OTHOCUTEIBHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MAacChl BEIIECTB;
MacCOBYIO JOJI0 XHMHYECKOTO 3JIeMEHTa Mo (OopMyse COeTUHEHHS; MAaCCOBYIO
JOTII0 BEIIECTBA B PACTBOPE; MPOBOAUTH PACUYETHI MO YPABHEHHIO XUMHYECKON
PeaKInu;

10) npumensims OCHOBHBIC OTIEpPAIIMK MBICIUTEIBHON JACITECIBHOCTH — aHAJIM3 U
CHUHTE3, CpaBHEHHE, 0000IIEHHE, CUCTEMATU3allNI0, KIACCU(PUKAINIO, BBISIBICHHUE
PUYUHHO-CJICICTBEHHBIX CBSI3¢M — IS HW3YYCHUS CBOMCTB BEIIECTB W
XUMHUYECKUX PEaKIIMi; €CTeCTBEHHO-HAYYHbIE METO/IbI MIO3HAHUS — HAOJI0JICHUE,
U3MEpEHUe, MOJICIMPOBAHUE, SKCIIEPUMEHT (PeaibHbI U MBICIICHHBIN);

11) credosame mpaBUIIaM TMOJIb30BaHUSI XUMHUYCSCKOW MOCY/I0N M JIAOOPATOPHBIM
o0opyIoBaHUEM, a TaK)Ke MpaBUiIaM OOpAIICHHS C BEIECTBAMHU B COOTBETCTBUU C
WHCTPYKIIUSMHA TIO BBITIOJHEHUIO JTA0OPATOPHBIX XUMHUYECKHX OIBITOB TIO
MOJIYYECHUI0 U COOMpaHUIO Ta3000pa3HBIX BeEMIECTB (BOJAOpPOJa W KHUCIOPOAaA),
IIPUTOTOBJIEHUIO PACTBOPOB C ONPENEIIEHHOW MAacCOBOW JOJIEM PaCTBOPEHHOIO
BCIIECTBA;, IUIAHUPOBATh W TPOBOAUTH XUMHUYECKHE OKCICPUMEHTBHI  TIO
Pacro3HaBaHHUIO PACTBOPOB IIEI0YEH M KUCIIOT C TOMOIIBI0 WHANKATOPOB (JIAKMYC,
dbeHondTanenH, METHIOPAHK U Ip.).

9 kiace

B cocTaBe npeaMeTHBIX pe3ybTaToB MO0 OCBOCHUIO 00S3aTEILHOTO COACpKaHMS,
YCTAaHOBJICHHOTO JaHHOW TPUMEPHOM paboueid NporpaMMoOM, BBIIEISIOT:
OCBOGHHBIC OOYYaIOIIMMHUCS HAYYHBIC 3HAHHS, YMEHHUS U CIIOCOOBI JCHCTBHIA,
cnenu@uIeckre ais MPEeAMETHON o01acTu «XUMHUS», BUABI JIEATEIBHOCTH TIO
MIOJTyYEHUI0 HOBOTO 3HAHMSI, €T0 HHTEPIPETAINH, TPe0OPa30BaHUIO i IPUMEHEHHUIO
B Pa3JIUYHBIX YICOHBIX M HOBBIX CHTYAIIHSX.

[IpenMeTHBIE pe3yabTaTHl MPEACTABICHBI OTPAKalOT CHOPMUPOBAHHOCTH Y
00yYaroIMXCsl CICTYIOMNX YMEHUM:

1) packpuvieame cmbici OCHOBHBIX XUMUYECKHUX IMOHITHIA: XUMHYCCKUH 2JICMEHT,
aToOM, MOJIEKyJa, UOH, KaTHOH, aHHOH, MPOCTOE BEIIECTBO, CIOKHOE BEIECTBO,
BaJCHTHOCTb, 3JEKTPOOTPULATEIBHOCTb, CTENEHb OKHUCIICHUSA, XHUMHYECKas
peaKImsi, XMMUYECKasl CBS3b, TETUIOBOM 2P (HEKT peakiiu, MOJIb, MOJIIPHBIN 00BEM,
pacTBOp; JJEKTPOJIUTHI, HEIJIEKTPOIUTHI, AIIEKTPOJIUTHYECKAsT JAUCCOILUAIMS,
peakiuu MOHHOTO OOMEHa, KaTalln3aTop, XMMUYECKOe paBHOBECUE, OOpaTUMBbIE U
HeoOpaTUMBbIE PEAKINH, OKUCITUTEIbHO-BOCCTAHOBUTENbHBIEC PEAKLIUU, OKUCIUTEb,
BOCCTaHOBUTEb, OKUCIIEHUE U BOCCTAHOBJICHHE, AJJIOTPOIIHS,

20



aM(pOTEpPHOCTh, XUMHUYECKas CBS3b (KOBAJEHTHas, HWOHHAs, METaJJInYecKas),
KpUCTAJUIMYECKasi pemérka, KOppo3us METAIIOB, CIUIaBbl; CKOPOCTh XUMHUYECKOU
peakiuu, npeaensHo nomyctuMas konuentpauus (I11K) Bemectna;

2) unmocmpuposams B3aUMOCBSI3b OCHOBHBIX XMMHUYCCKHUX TMOHATHH (cM. 1. 1)
MIPUMEHSTDH 3TU TIOHSITHS TIPU ONTUCAHUH BEIIECTB U UX MPEBPAICHUM;

3) ucnonvzosamv XUMUYECKYIO CUMBOIIUKY JUISI COCTAaBIICHUS (DOPMYJT BEIIECTB
U YPAaBHEHHU XUMUYECKHUX PEaKIUi;

4) onpedensimb BaJCHTHOCTh M CTCIICHb OKHMCJICHHS XUMHYECKHUX JJIEMECHTOB B
COCIMHEHUSIX PA3JIMYHOTO COCTaBa; MPUHAIICKHOCTh BEUIECTB K ONpPEACIEHHOMY
KJIacCy COeAMHEHUH 10 hopMyiaM; BUJ XUMUYECKOH CBSI3U (KOBaJICHTHAs, HIOHHA,
METa/NInYecKasi) B HEOPraHMYECKUX COCAMHEHUSX; 3apsA]l MOHA MO0 XUMHUYECKOU
dbopmyie; xapakTep Cpelibl B BOAHBIX PACTBOPAX HEOPTAHUUECKUX COCTMHEHUM, THI
KPUCTAIITMYECKON PEeMIETKN KOHKPETHOTO BEIIECTBA;

5) packpvisamv cmoicn Ilepuogmdeckoro 3akona J[. WM. MennaeneeBa wu
JE€MOHCTPUPOBATh €0 MOHWMAaHHWE: OINHUCHIBATh W XapaKTEPHU30BaTh TAOIUUHYIO
dopmy Ileproamueckoit cuCTEMbl XUMUYECKUX AJIEMEHTOB: pa3jinyaTh MOHSTHS
«riaBHas noArpynna (A-rpynmna)» u «mnodounas noarpynna (b-rpymnmna)y», maneie u
OoJpIIiE€  TMEPUOJBI, COOTHOCHUTH OOO3HAYEHHs, KOTOpPbIE HMEIOTCA B
NEPUOJUYECKON TaOJIUIE, C YHMCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHUS aTOMOB
XUMHUYECKUX 3JIEMEHTOB (COCTaB M 3apsAl sjapa, OOIlee YUCIO 3JIEKTPOHOB U
pacnpeziesIeHue UX 10 IEKTPOHHBIM CIIOSIM); OOBACHATH 0011IKME 3aKOHOMEPHOCTH B
W3MEHEHUH CBOMCTB 2JIEMEHTOB M UX COCIMHEHHU B MpeJiesax MajiblX MEPUOJIOB U
TJIaBHBIX TIOJICPYIII C YYETOM CTPOEHUS UX aTOMOB;

6) knaccuguyuposamv XUMHUYECKUE ODIICMEHTHI; HEOPTaHMUYECKHE BEIICCTBA;
XUMUYECKUE PeaKinu (110 YUCITY U COCTaBY yYaCTBYIOIIUX B PEAKIIMH BEIIECTB, MO
TEIJIOBOMY 3(QeKTy, MO0 U3MEHEHUIO CTEMEeHEW OKUCICHUS XUMUYECKHUX
AJIEMEHTOB);

7) xapaxkmepuzoseams (ONUCHIBATh) OOIIHME W CICHU(DUUSCKUE XUMHYCCKHE
CBOMCTBA MPOCTBHIX M CJOXKHBIX BEIIECTB, MOJTBEPXKIasl OMHMCAHHE MPUMEpPaMU
MOJICKYJIIPHBIX Y HOHHBIX YPABHCHHUI COOTBETCTBYIOITUX XUMUYECKUX PEAKITU;

8) cocmaesnsimv ypaBHEHUS HIEKTPOTUTUICCKON JUCCOIIMAIINU KACIIOT, MISI0UYCH
U COJIeW; MOJHBIE M COKpAIIEHHbIE YPAaBHEHMsI pPEAaKIUid HOHHOIO OOMEHa;
ypaBHEHUSI peakivi, MOATBEPKIAIONINX CYIIECTBOBAHHWE TEHETUYECKOW CBSI3U
MEX]Ty BEIIeCTBAMHU PA3TMYHBIX KJIACCOB;

9) packpwieamv  cywHOCmb  OKHCIUTEIBHO-BOCCTAHOBUTEILHBIX  PEaKIUi
MOCPEJICTBOM COCTABJICHUS JJIEKTPOHHOTO OaJlaHCa dTUX PEaKITil;

10) npoenosuposams CBOWCTBA BEIISCTB B 3aBUCHMOCTH OT WX CTPOCHHS,
BO3MOXXHOCTH MPOTEKAHNS XUMUYECKUX TIPEBPAIICHUN B PA3TUYHBIX YCIOBUSX;

11) ebiuucsims OTHOCUTEIBHYIO MOJICKYJISIPHYIO M MOJISPHYEO MacChl BEIIIECTB;
MacCOBYIO JOJIO0 XHMHUYECKOTO 3JIEMEHTa MO0 (QopMyJie COCAUHEHHS; MACCOBYIO
JIOJII0 BEIIIECTBA B PACTBOPE; MPOBOJUTH PACUETHI MO YPABHEHHIO XUMHYECKOU
peaKInu;

12) cnedosams nipaBUiIaM IMOJIB30BAHHUS XMMHUYECKOM MOCYAOH M JTaOOpaTOPHBIM
000pyI0OBaHUEM, a TAKKE MPABUIIAM OOpAILEHUS C BEIIECTBAMHU B COOTBETCTBUH C
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UHCTPYKUMSAMH TIO BBITIOJTHEHUIO J1A0OPAaTOPHBIX XMMHUYECKHX OIMBITOB IIO
MOJTYYEHUIO M COOMPaHUIO Ta3000pa3HbIX BEIIECTB (aMMHaKa M YIJICKUCIIOTO rasa);

13) nposodums peaknuu, MOATBEPKIAIOIINE KAUSCTBEHHBI COCTAB Pa3IUUHBIX
BEIIIECTB: PACIO3HABATh OMBITHBIM MYTEM XJIOPUI-, OPOMUA-, HOJUI-, KapOOHAT-,
docdar-, cwimkar-, cyiabhar-, THAPOKCUI-UOHBI, KaTHOHHI AMMOHHS W HWOHBI
M3YUYCHHBIX METAJIOB, MPUCYTCTBYIOIIUE B BOJHBIX PACTBOPAX HEOPraHUYECKHUX
BCIIIECTB;

14) npumensimo OCHOBHBIC OIEPALIUU MBICIUTCIIBHON AEITEIbHOCTH — aHAJIN3 U
CUHTE3, CpaBHEHHE, O0O0OIIEeHHWEe, CHCTEeMATH3alldi0, BBIIBICHUE MPUYHMHHO-
CJIEICTBEHHBIX CBSI3€M — JIJIs1 N3yUYE€HUS CBOMCTB BEILIECTB U XUMUYECKUX PEAKIIU;
€CTECTBEHHO-HAyUYHbICE METOJIbl TO3HAHUSI —  HAOJNIOJIEHUE, HW3MEpEHUe,
MOJIETTUPOBAHUE, SKCIEPUMEHT (peabHbIN U MBICJICHHBIN ).
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TEMATHYECKOE IINIAHUPOBAHHUE

Bcero 136 4, u3 HUX 7 4 — pe3epBHOE BpeMsI
8 KJIACC (2 4 B Hepenro, Bcero 68 4, n3 HUX 3 4 — pe3epBHOE BPEeMsi)

[IpumepHBIE TEMBI,
PACKpPBIBAIOIINE
JIAHHBIN pa3Jel

MpOrpaMMBbl, U
KOJIMYECTBO YaCOB,
OTBOJAMMOE Ha UX
M3YYECHHE

OcHOBHOE coziepKaHUE

OCHOBHBIE BUJIBI
NESITEIbHOCTH
oOy4Jaronmxcst

DNEKTPOHHBIN 00pa30BaTeILHBIN pecypc

Pasnen 1. [lepBonavanbHbie XuMudeckue moHsATHs (20 9)

Tema 1. Xumus —
Ba)kHas1 00J1aCTh
€CTECTBO3HAHMS U
MIPAKTUYECKOU
TNEATCIIbHOCTH
yenoBeka (5 u)

[Ipeamet xumuun. Posib
XMMHUH B ’KM3HHU YEJI0BEKA.
XUMUS B CHCTEME HAYK.
MeTtoapl ITO3HAHUS B
xumuu. Tena u BemiecTna.
du3nyeckue CBOMCTBA
BEIIIECTB. ATpEraTHoe
COCTOSIHHE BEILIECTB.

YucTrle BENiecTBa U CMECH.

CrnocoOslI pazneneHus
cMmecer. Puznyeckue u
XUMUYECKUE SBJICHHUSL.
IIpr3Haku n ycioBus

e  PackpsiBaTth cMbICIT
M3y4aeMBbIX TOHATHUH.

e  PackpsiBath posib
XVMMWH B IPUPOJIE U KUZHU
YeJI0BEKa, €€ CBA3b C
JIPYyTUMU HAYKaMH.

e  Pa3nuyarh YUCTHIE
BEIIIECTBA U CMECH;
OIHOPOJIHBIE U
HEOJIHOPOJHBIE CMECH.

e  Pazimmuare
bu3nUecKue U XUuMUYECKHe
SIBJICHUSI.

http://him.1september.ru
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IPOTEKAHUS XUMHUUECKHUX
peakuuii. 3HaKOMCTBO C
paBUJIaMU O€30MIACHOCTH
1 npuémMamu paboThI B

XUMHYECKOH J1a00paTOpHUH.

JlemoHCTpauMu:

1. JTaboparopHoe
obopyoBaHue.

2. Paznuunblie BUABI
XUMHUYECKOM MOCY/IBI.

3. OGpa3ibl BemecTs. 4.
CnocoOsI pazaeneHus
cMmecei (punpTpoBaHue,
BEITIApUBAHHKE,
TUCTHJITSITIVS,
xpomatorpadus).
JlaGopaTopHbie u
NpaKTH4YecKue padorsbl
Jlabopamopuwie onvimol:
Onucanve GU3NIECKUX
CBOWVCTB BELIECTB.
Paznenenune cmecu ¢
MTOMOIIIBIO MarHUTA.
Ilpakmuueckue padomeui.
Ne 1. [IpaBuna paboTsl B
nabopaTropuu ¥ NpuEMbI

e  Omnpenensartpb
MPU3HAKUA XUMHUYECKUX
pEaKuui U yCIOBUS UX
MPOTEKAHUSI.

e  (CnenoBaTh paBuiIam
MOJIb30BAHUST XUMUUECKOU
MOCYy1I0M U TaO0paTOPHBIM
000pyI0BaHUEM, a TaKKE
MpaBUJIaM 0OpaIICHUS C
XMMHUYECKMMH BEIlIECTBAMU
B COOTBETCTBUHU C
UHCTPYKUMSIMU 110
BBITIOJTHEHUTO
IPAKTUYECKHUX padoT.

e [Lmanuposats u
MIPOBOJAUTH XUMUYECKUMN
AKCIIEPUMEHT MO U3YUYCHUIO
U OMHUCAHUIO (PU3UYECKUX
CBOMCTB BEIIIECTB,
CIIoco0O0B pa3eacHuUs
cMecel BeIeCTB.

e  Hcnosb3oBath npu
BBITIOJITHEHUH YIE€OHBIX
3aJlaHUM U B MPOLIECCE
HCCIIEIOBATEIILCKON
NEATEeIbHOCTH HAy4YHO-

MIONYJIIPHYIO JIUTEPATYPY
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oOpallieHus ¢
71a60paTOPHBIM
000pyI0BaHUEM.

Ne 2. Paznenenue cmeceit
(Ha mpUMeEpe OUUCTKH
MOBapEHHOMN COJIN)

XUMHUYECKOIO COEPKAHUSA,
CIIPaBOYHBIE MATEPHUAIIBL,
pecypcebl HTEpHETA.

e  BricTpauBarh
pPa3BEPHYTHIE MMCbMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOU
Ha UHQOPMAIIUIO U3
y4eOHHMKa U CIIPAaBOYHBIX
MaTepuaIoB, IPaMOTHO
HCIIOJIb30BaTh N3yYEHHBIN
MTOHSATUMHBIN anmnapar
Kypca XUMUH

Tema 2. BemecrBa u
XUMUYECKUE PEAKIINH

(15 u)

ATOMBI U MOJICKYJIBI.
XYUMHUYECKHUE DJICMECHTAHI.
3HaKu (CHMBOJIbI)
XUMHUYECKUX 3JIEMEHTOB.
[IpocTbie U C0XKHBIE
BeliecTBa. ATOMHO-
MOJICKYJISIPHOE YUCHHE.
Xumnueckas popmyna.
BanenTtHOCTH aTOMOB
XAUMHUYECKUX DJIEMEHTOB.
3aKOH ITOCTOSTHCTBA
COCTaBa BEIIECTB.
OtHocHTEeIbHAS aTOMHAs
Macca. OTHOCHTEIbHAs
MOJIEKYJISIpHAs Macca.

e [IpumeHsTH
€CTECTBEHHO-HAy4YHbIE
METO/IbI TO3HAHUS (B TOM
Yypcie HaOJIIoIEHHE,
MOJEIIUPOBAHUE,
HKCIIEPUMEHT) U OCHOBHBIC
orepaluy MbICIUTEIbHOMN
JIEATEbHOCTH (CpaBHEHHUE,
KJIacCU(UKAIISA) IS
W3Yy4YEHHUsI BEIIECTB U
XUMHUYECKHUX PEAKIIHH.

e PackpbIBaTh CMBICI
M3Yy4aeMbIX ITOHATHU U
3aKOHOB Y MPUMEHSTh 3TU
MOHSATHUSI IPU OMUCAHUHN

http://www hemi.nsu.ru
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MaccoBas 10514
XUMHYECKOr0 3JIEMEHTa B
coeuHeHUH. PU3NYeCcKUue
1 XUMHYCCKHUE SIBIICHUS.
XUMHYECKas peaKIusl.
[Ipu3Haku 1 ycaoBus
MPOTEKAHUS XUMUUECKUX
peakunii. XuMu4eCcKue
YpaBHECHMUSL.

Tunel XUMHUYISCKHX
peakiuii (CoOeTuHEHN s,
Pa30XKEHNUSI, 3aMEILICHUS,
oOMeHa). 3aKoH
COXpaHEHHUsI MACChI
BeniecTB. M. B. JIomoHOCOB
— Y4EHBIN-
SHIUKJIOIIEAUCT.
JleMoHCcTpanmu
Ddu3nYeCcKue SIBICHUS
(pacTupaHue caxapa B
CTYyTKE, KUTICHUE U
KOHJIEHCAIUs BOJIbI U T. 11.).
XHUMHUYCCKHUE SIBJICHUS
(ropenue ceuw,
pa3oKeHne caxapa,
B3aUMO/JICICTBUE CEPHOMN
KHUCJIOTHI C XJIOPUJOM

CBOCTB BEIIIECTB U UX
IIPEBPALCHUM.

e Paznnyath
(du3nyeckue u
XUMHUYECKHE SIBJICHMS,
OOBSICHSTD MX CYIIIHOCTD C
TOYKH 3pEHUSI AaTOMHO-
MOJIEKYJISIPHOTO YUECHHUSI.

e Omnpenensarp
MPU3HAKA XUMHUYECKUX
peaKIui, yCIOBHS UX
MPOTEKAHUSI.

o OOBACHATH
CYIIHOCTh (DU3UYECKUX U
XAMUYECKHUX SIBICHUH C
TOYKHU 3PEHUSI AaTOMHO-
MOJIEKYJISIPHOTO YUCHHS.

o Krnaccuduimponathb
XUMHYECKHUE peakiuu (1o
YUCITy U COCTaBY
pearupyomux u
00pa3yIINUXCS BEIMIECTB).

e (CoCTaBIIIThH
dhopMyJibl OMHAPHBIX
BEIIIECTB MO BAJICHTHOCTH
U OTIPEICIISITh
BaJICHTHOCTB I10
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Oapusi, pa3noKeHHe
ruapokcuaa meau(1l),
B3aUMOJICHCTBHE KEIE3A C
Cepoii, B3aUMOECHUCTBUE
JKeJie3a ¢ pacCTBOPOM COJIH
meau(11)). OmsrT,
WUTIOCTPUPYIOIINMN 3aKOH
COXpPaHEHUS MaCCHI.
JIabopaTopHbie U
MPaKTUYECKHE PaObOThI
JlaGopaTopHBIE OMBITHI:
[Tpumeps! huznueckux
sIBJICHUH (TIJIaBJICHUE BOCKA,
TastHUE JIbJA).

[IprMepbl XUMUYECKUX
ABJIEHUH (IPOKAJTMBAHUE
MEIHOM IMPOBOJIOKH,
B3aMMOJCHUCTBUE METIA C
KHCJIOTOM). Monenu
aTOMOB U MOJIEKYII.
Botuucnenusn

— OTHOCHUTEIBLHOU
MOJIEKYJIIPHON MaCChI
BEIIECTB;

— MAacCOBOM 10U
XUMHYECKOTO 3JIEMEHTA IO
dbopmyne coequHeHus

dhopmyiaMm BELIECTB.

e PaccraBisTh
K03 UITUEHTHI B
YPaBHEHUSIX XUMUYECKUX
PEAKLIUH.

e (CrnenoBarb IpaBuiIam
MOJIb30BAHUS XUMUYECKOM
NOCyJ10i 1 1a00paTOPHBIM
000opy10BaHUEM, a TAKXKE
npaBuiaM o0OpaIieHus ¢
BEILIECTBAMU B
COOTBETCTBUH C
WHCTPYKITUSMU IO
BBITIOJIHEHUIO
71a00paTOPHBIX
XUMUYECKUX OMBITOB.

e lcnonb3oBars npu
BBITIOJIHEHUN YYE€OHBIX
3aJJaHUM U B MIPOLIECCE
HCCIIEIOBATEIICKOM
NeATeIbHOCTH HAY4YHO-
MONYJISIPHYIO JTUTEPATYPy
XUMHUYECKOTO
coJiepKaHusl, CIIPaBOYHbBIC
MaTepHuabl, pecypchl
HNutepuera.

e BricTpauBaTh
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Ppa3BEPHYTHIE TMCEMEHHBIE
Y YCTHBIE OTBETHI C
OINopoi Ha MH(OPMALIHIO
13 yuyeOHUKa U
CIIPABOYHBIX MaTEPUAJIOB,
I'PaMOTHO MCIIOJIb30BATh
V3YYCHHBIA IOHATUNHBIN
anmnapar Kypca XuMuu

Pa3znen 2. Baxkneiimue

MpeACTABUTEIN Heopranndeckux BemecTs (30 u)

Tema 3. Bozayx.
Kucnopon. ITonsitue
00 okcuaax (5 u)

Bo3ayx — cMech razos.
CoctaB Bo3ayxa. Kucnopon
— BJICMEHT M TIPOCTOC
BeniecTBO. O30H —
AJTOTPOITHAS
MOAU(DUKAIINS KHCIIOPO/Ia.
Haxoxnenue kucnopona B
npupoze, pusnueckue

1 XMMHUYECKHE CBOMCTBA
(peakiuu OKUCIICHUS,
ropeHue). Y cioBus
BO3HMKHOBEHMS U
MIPEKpaICHUS TOPEHUSI.
INousiTre 06 OKCHIax.
Crioco0bI MOTy4eHus
KHCJIOPO/Ia B 1abopaTopuu
Y TIPOMBIITUIEHHOCTH.
[Ipumenenue kucaopoaa.

e PackpeIBaTh CMBICI
U3Yy4aeMbIX ITOHATUN U
MPUMEHSTH 3TH MOHATHUS
IIPY OITMCAHUH CBOMCTB
BEILECTB U UX
IIPEBPALLICHUM.

e XapakTepus3oBaTh
(omuchIBaTH) COCTAB
BO3/yxa, (PU3NYECKUE U
XUMHMYECKUE CBOUCTBA
KHCIIOPOJIa, CIOCOOBI €T0
MOJIy4eHUs], TPUMEHEHUE U
3HAYEHHE B IPUPOJE U
YKU3HH YEJI0BEKA.

e (CpaBHUBATh peaKkIu1
TOpPEHUs U MEUICHHOTO
OKHCJICHUS.

o Cobupath nprOOpHI

http://www.chemport.ru
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KpyroBopor kucioponaa B
npupoje. TermioBoun

3 peKT XuMUIECKOn
pEeaKIiu, TOHSITUE O
TEPMOXUMHUYECKOM
ypaBHEHUH, 9K30- U
SHOTEPMUUYECKHUX
peakuusx.

Tomnugo (HedTh, yroias u
MeTaH). 3arpsi3HeHUE
BO3]1yXa, CIIOCOOBI €r0
MpeA0TBpaICHUSI.
YcuiieHue mapHUuKOBOTO
addekTa, paspyuieHue
030HOBOTO CJIOSI.
JleMoHcTpanmu
B3aumopeiictBue docdopa,
CEpbI U Kele3a C
KHCJIOPOJAOM (BO3MOYKHO
HCIIOJIb30BaHUE BUIEO-
onbITOB). OnpeneneHue
COJIEpKaHUS KHCIOPOaa
B Bo3ayxe. OMbITHI,
JNEMOHCTPHUPYIOLINE
YCJIOBHSI BOSHUKHOBEHUS U
peKpalleHusi TOPEHHUS.

JUTS TIOJTYyYEHHUSI KUCIIOpoAa
(BBITECHEHHUEM BOJBI U
BO3JIyXa).

e Pacno3HaBath
ONBITHBIM ITyTEM KUCIOPO/.

e lcnonb3oBarh
XUMHUUYECKYIO CUMBOJIMKY
TSl cCOCTaBJICHUS (PopMyt
BEILIECTB, MOJICKYJISIPHBIX
YPaBHEHHUN XUMUYECKHUX
pEeaKIui ¢ y4acTUEM
KHUCJIOpO/Ia.

o  OOBIACHATH
CYILIHOCTb 3KOJIOTUYECKHUX
npo0JieM, CBSI3aHHBIX C
3arpsA3HEHUEM BO3AyXa.

e (CrnenoBarh NpaBuiiaM
0e3omacHoi paboThI B
nabopaTopuu npu
HCIIOJIH30BaHUU
XUMHYECKOU MOCYIbI U
00OpyZI0BaHUS, a TAKKE
paBuiIaM 0OpaIeHus C
TrOPIOYMMU BEIIECTBAMHU B
OBITY.

e [InanupoBats u
OCYUIECTBJISITh HAa MPAKTUKE
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JlaGopaTtopHbie u
NMpaKTHYEeCKHE PadoThI
Jlabopamopuuwiii onvim:
O3HaKOMIICHHE C
o0Opa3iamMu OKCUIOB.
[Ipaktruueckas padbora: No
3. Ilomyuyenue u cobupanme
KHCJIOPOJIa, U3YYECHHE ET0
CBOWCTB.

Botuucnenusn

— MOJIEKYJISIPHOM MacCChI
KUCIIOPOJIa U 030HA HA
OCHOBAHHUHM aTOMHOM MacChl
XUMHYECKOI'0 DJIEMEHTA

XUMHUYECKHE
DKCIIEPUMEHTBI, IPOBOJAUTH
HaOJII0ICHUS, 1e1aTh
BBIBOJIBI 10 pe3yJbTaTaM
AKCIIEPUMEHTA.

e VYyacTBOBaTH B
COBMECTHOM paboTe
B TpyIIIIE.

e lcnons3oBath pu
BBINIOJIHEHUH YYEOHBIX
3aJJaHUAN U B MPOLIECCE
HICCIIEI0BATEILCKON
JeATEeIbHOCTH HAyYHO-
NOMYJISIPHYIO JTUTEPATypy
XUMHUYECKOTO COZepKaHUS,
CIIPABOYHbIE MaTepUaJIbl,
pecypcbl MaTepHera.

e BricTpauBath
pa3BEPHYThIE MMCbMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOU
Ha UH(POPMALIUIO U3
y4eOHHKA U CIIPABOYHBIX
MaTepUasoB, FPAMOTHO
WCIIOJIb30BaTh N3yYCHHBIN
TOHSTUAHBIN arapar
Kypca XUMUH1

Tema 4. Bogopon.

Boaopon — snemeHT u

e PackpbIBaTh CMBICI

http://rushim.ru/books/books.htm
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IHouaTHE 0 KHCJOTAX

H COJIRAX
(59)

IIPOCTOE BEIIECTBO.
Haxoxnenue B npupoge,
bu3nuecKue u XuMUYeCcKue
CBOICTBA (Ha mpumMepe
B3aUMOJICHCTBHUS C
HEMETAJUIAMH U OKCHIAMU
METaJJIOB), MIPUMEHEHHE,
CIOCOOBI MOTYYEHUS.
[TonsiThe 0 KUCHOTAaX U
COJISIX.

JdemoHcTpanuu
[Tonyuyenue, cobupanue u
pacro3HaBaHUE BOJOPO/IA.
I'openue Bonopoaa.
BzaumoneiictBue Bomopoaa
¢ okcuzoM meau(Il).

JlaGopaTopHbie u
NpaKTH4YecKue padorsbl
Jlabopamopuwiti onvim:
B3aumopenicTBre KUCIOT ¢
MeTaJUIaMH.
IIpakmuueckas paboma:.
Ne 4. Tlonyuenue u
coOupanue BOAOpoOa,
M3y4YE€HUE Er0 CBOWCTB.

U3y4aeMbIX MOHSATUH U
MPUMEHSTh 3TU MOHATHUSA
P ONKUCAHUU CBOMCTB
BEILIECTB U UX
IIPEBPALCHUM.

e XapakTepu3OBaTh
(onuceIBaTh) puznyecKue u
XAMHUYECKUE CBOMCTBA
BOJIOPO/Ia, CIIOCOOBI €r0
MOJTy4YCHHUSI, TPUMEHEHHUE.

e Cobupars npudop
TSl TIOJTYYE€HUS BOJIOPO/IA.

e lcnosb3oBarh
XUMUYECKYH0 CUMBOJIUKY
JIJIs1 COCTaBJICHUS (PopMyT
BEILIECTB, MOJICKYJISIPHBIX
YpaBHEHUN XUMHUYECKUX
PEAKIHNI C ydacTUEM
BOJIOpPO/IA.

e (CrnenoBaTh NpaBuIaM
0e3omacHo paboThHI B
nabopaTopuu npu
UCII0JIb30BaHUHU
XUMHYECKOU MOCYIbI U
000pyIOBaHUs, a TAKXKE
IpaBHUJiaM OO0paIEeHUs C
TOPIOYKMMH BEIIECTBAMU B
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Botuucnenusn

— MOJIEKYJIIPHOUN MACChI
BeIIeCTBa HA OCHOBAHUH
aTOMHOM MacChl
XUMMYECKUX 3JIEMECHTOB

OBITY.

e [InanupoBath u
OCYILECTBIISITH HA IPAKTUKE
XUMUYECKHE
AKCIIEPUMEHTHI, TPOBOJIUTH
HaOJIIOICHUS, JIENaTh
BBIBO/IBI [10 pE3yJIbTaTaM
AKCIIEPUMEHTA.

e VY4acTBOBaTh B
COBMECTHOI paboTe B

rpymIe

Tema 5.
KoandyecTBeHHDBIE

OTHOILLUEHHUS B XHMHH
(4 9)

KonnuecTBo BemecTna.
Moub. MonsipHas macca.
3akoH ABorajapo.
MounsipHblii 00bEM ra3oB.
Pacuétel no xumuueckum
YPaBHEHUSIM.

JdemoHcTpauus
OO6pa3iibl BEIIECTB
KOJINUECTBOM 1 MOJIB.

Botuucnenua
— 00BéMa, KOIU4JeCcTBa

e PackpeiBars cMbICIT
M3y4aeMBbIX IIOHATUN U
MPUMEHSITH 3TU TIOHSATHUSA, a
TaKX€e N3y4YCHHbIEC 3aKOHBI U
TEOPUU JJIs PEIICHUS
pacU€THBIX 3a1a4.

e  BpuucisaTh
MOJIIPHYIO MacCy BEIIECTB;
KOJIMYECTBO BEIIECTBA,
00bEM raza, maccy
BEILIECTBA;

e [IpoBoaute pacuérsl
110 YpaBHEHUSIM
XUMUYECKUX PEAKIUN:
KOJINYECTBA, 00hEMA,
MAaCCBhI BEIIECTBA MO

http://www.hij.ru
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BEIIIECTBA ra3a 1o €ro
U3BECTHOMY KOJUYECTBY
BEILIECTBA UJIK O0BEMY;
— 00BEMOB ra3oB I10
YpaBHEHHIO PEeaKIIUU Ha
OCHOBE 3aKOHa 00BEMHBIX
OTHOIIIEHUH Ira3oB

W3BECTHOMY KOJIMYECTBY,
00BEMY, Macce peareHTOB
VI ITPOJTYKTOB PEAKIINH.

e BricTpauBarh
pa3BEPHYTHIE TMCbMEHHBIE
U YCTHBIE OTBETHI C OIIOPOU
Ha UH(POPMAILIUIO U3
yueOHUKa U CIIPaBOYHBIX
MaTepuaioB, TPaMOTHO
WCITOJIB30BaTh N3YYECHHBIN
MTOHATUMHBIN anmnapar
Kypca XUMUH1

Tema 6. Boaa.
PactBOpBI.
ITonsitue 00

OCHOBAHMSIX
(54)

du3nyeckre CBOMCTBA
BOJbI. AHAJIU3 U CUHTE3 —
METObI U3YUYEHHUS COCTABA
BO/IBI.

XHWMUYECKUE CBOKCTBA
BOJIbI (PEAKIINH C
METaJUIaMH, OKCUJAMU
METaJIJIOB U HEMETAJJIOB).
CocTaB OCHOBaHMIA.
[Tonsatue 06 uHIUKATOpAX.
Bopa kak pactBoputelsb.
PactBopbI.
PacTtBopuMOCTb BelecTs B
BOJIE.

Haceimiennsie u

e PackpsIBaTh CMbICIT
M3y4aeMbIX TOHATUHN U
MIPUMEHSITh 3TU NOHITHUS
IIPY OITMCAHUH CBOMCTB
BEILIECTB U UX
IIPEBPALLICHUM.

e XapakTepu3oBarb
bu3nYecKue 1 XUMUYECKUE
CBOWCTBA BOJIbI, €€ POJIb KaK
pacTBOpUTENS B
IIPUPOIHBIX ITPOLIECCaX.

e (CoCTaBJATH
YPaBHEHUS XUMHYECKUX
PEAKLHM C yYaCTUEM BOJIBI.

o  OOBICHATH

http://www.chemport.ru

http://www himhelp.ru

http://n-t.ru/ri/ps
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HEHACBIIIEHHBIE PACTBOPHI.
MaccoBas 10J1s1 BEECTBA B
pacTBope.

Pone pactBOpOB B ipupoae
U B )KU3HHU YEJIOBEKa.
Kpyrosopot BoibI B
pUpOJIE.

3arpsi3HeHUE NPUPOIHBIX
BoA. OXpaHa M OYMCTKA
IPUPOIHBIX BOJ.

JdemoHcTpauuu
DIIEKTPOJIA3 BOJIbI; CUHTE3
BOJBL;

B3aUMO/ICVCTBUE BOJIbI C
MeTaIaMH

(Na, Ca) (B0O3MOXKHO
WCTIOJIb30BAHUE
BHJIEOMATEPHAJIOB).
PactBOopeHnue BemiecTs ¢
pa3IMYHON
PacTBOPUMOCTBIO.
Hccnenosanue pacTBOpoB
KHUCJIOT U IIeJIOUEN C
MMOMOILBIO UHIUKATOPOB.

JlaGopaTtopHbie U

CYILIHOCTb DKOJIOTUYECKUX
npo6JieM, CBSA3aHHBIX C
3arpsI3HEHUEM ITPUPOIHBIX
BOJ, CIIOCOOBI OYMCTKH
BOJIbI OT IIPUMECEN, MEPBI
10 OXPaHE BOJ OT
3arpsI3HEHUS.

e [InanupoBats u
OCYUIECTBJISITh HA MPAKTHKE
XUMHUYECKHE
AKCIIEPUMEHTBI, TPOBOIUTH
HaOIIOIEHNS, NeJIaTh
BBIBOJIBI 10 pE3yJIbTaTaM
DKCIIEPUMEHTA.

e (CiemoBaTh paBUiiaM
0e3omnacHoi paboThI B
nabopaTopuu npu
MCIIOJIb30BAHUU
XUMHUYECKOU ITOCYAbI U
000pyI0BaHUS.

e [IpoBoauts
BBIYHCIICHUS C
IPUMEHEHUEM MTOHATHS
«MaccoBas 07151 BelllecTBa
B PacTBOPE».

e lcnons3oBaTh Ipu
BBITIOJTHEHUH YU4E€OHBIX

http://maratakm.narod.ru
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NPaKTHYeCKue padoThl
Ipakxmuueckas paboma:
Ne 5. IIpuroroBnenue
PacTBOPOB C ONPEICTEHHON
MAacCOBOU AOJIEH
PacTBOPEHHOTO BEIIECTBA.

Botuucnenua
— C UCIIOJIb30BAaHUEM

MOHSATHUS «MacCOBast 0JIs
BEILIECTBA B PACTBOPE

3a1aHUH U B IIPOLIECCE
MCCIIEN0BATENIBCKOM
JESATEIIbHOCTH HAYYHO-
MNOMYJISIPHYIO JIUTEPATYPY
XUMHUYECKOTO COJIEP KAHHUS,
CIIPABOYHBIE MAaTEPHAIBI,
pecypcbl aTepHera.

e BricTpauBath
pa3BEPHYThIE MMCbMEHHbBIE
Y YCTHBIE OTBETHI C OITIOPOU
Ha uH(OpPMAIUIO U3
y4eOHUKA U CIIPABOYHBIX
MaTepHajIoB, FPAMOTHO
MCIIOJIb30BAaTh N3Y4YEHHBIN
MTOHATUMHBIN anmnapar
Kypca XUuMUu

http://chemistry. narod.ru

Tema 7. OCHOBHBIE
KJIACCHI
HEOPraHMYeCKHX
CoeIUHEHU I

(11 u)

Knaccudukanms
HEOPraHUYECKUX
COEUHEHHU.
OKcuIbl: COCTaB,
KJ1accuukanus
(OCHOBHBIE, KUCIIOTHBIE,
am(pOTepHBIE,
HECO0JICOOpa3yIoIIHE),
HOMEHKJIaTypa
(MexmayHapoaHas U
TpUBHAJIbHAS).

e KraccuduumponaTth
U3y4aeMble BEIIECTBA MO
COCTaBYy U CBOWCTBAM.

e CoCTaBIATH
dhopMyIIbl OKCUIOB, KUCIIOT,
OCHOBAHHM, COJICH U
Ha3bIBaTh UX I10
MEKITyHapOJAHOM
HOMEHKJIATYypE.

e IIpornosuposarb
CBOICTBA BELIECTB Ha

http://www.edu.yar.ru/russian/cources/chem

http://rushim.ru/books/books.htm
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[TonyueHne U XUMHUECKHE
CBOMCTBA KUCJIOTHBIX,
OCHOBHBIX U aM(pOTEPHBIX
OKCHJIOB.

OcHoOBaHMS: COCTaB,
KJaccuukanus,
HOMEHKJIaTypa
(MexxnyHapoHas v
TpUBHUAJIbHAS), PU3NUECKUE
1 XUMHYECKHE CBOMCTBA,
CIOCOOBI MOTYYEHUS.
KucnoTsl: cocTas,
KJaccudukanms,
HOMEHKJIaTypa,
busznUecKue u XUMUIECKUe
CBOMCTBA, CIIOCOOBI
MOJTyYCHHUSI.

Psim akTMHBHOCTH METaJIOB.
Conu (cpennue):
HOMEHKJIAaTypa, CIIOCOOBI
MOJTy4YEeHUS,
B3aHMMOJICHCTBUE COJICH C
METaJlJIaMU, KUCIIOTaMH,
MIEJIOYaMHU M COJISIMH.
I'eneTnueckas cBsI3b MEXKIY
KJIacCaMu HEOPTraHUYEeCKUX
COCIMHEHUMN.

OCHOBE OOIIMX XUMHYCCKHX
CBOMCTB M3Y4YCHHBIX
KJIACCOB/TPYIIIT BEIIECTB, K
KOTOPBIM OHH OTHOCSITCSI.

e CocTaBiiTh
MOJICKYJISIPHBIC YpaBHECHHS
PEaAKLINM,
WJUTFOCTPUPYIOITHX
XUMHUYECKHE CBOMCTBA U
CIIOCOOBI MOTYYEHUS
BEIIECTB N3YYEHHBIX
KJIACCOB/TPYIIIL, & TAKXKE
MTOITBEPIK TAFOTIIAX
TCHETUYECKYIO B3aUMOCBSI3b
MEXTy HUMH.

e [IpousBoaUTH
BBIYMCJICHHUS 110
YpaBHEHUSM XUMHUIECKUX
PEAKIIUH.

e [InanupoBath u
OCYIIECTBJIATH Ha MMPAKTHKE
XUMHYECKHUE
AKCIIEPUMEHTBHI, TPOBOIUTH
HaOJIIOJICHUS, J1eJIaTh
BBIBO/IBI 10 PE3yJIbTaTaM
AKCIIEPUMEHTA.

o (CrnenoBarh mpaBuIamMm

http://kontren.narod.ru

http://n-t.ru/ri/ps

http://school-
collection.edu.ru/collection/chemistry

http://him.1september.ru

36



http://kontren.narod.ru/
http://n-t.ru/ri/ps
http://school-collection.edu.ru/collection/chemistry
http://school-collection.edu.ru/collection/chemistry
http://him.1september.ru/

JleMoHcTpaLun

OO0pa31bl HeOpraHMYECKUX
BEILIECTB PA3JIUYHBIX
KJIACCOB.

B3anmopeicteue pactsopa
CEpPHOMU KHUCIIOTHI C
okcusioM meau(1l).
Peaknus neritpanuzanuu.
BriTecHenue oqHOTO
MeTalljla JPYTUM U3
pacTBopa CoJH.
JlaGopaTopHbie u
NpaKkTUu4ecKue padorsbl
JlabopamopHvie onvimot.
B3anMopaeiicTBrEe KUCIIOT C
METAJJIAMH.

[Tonyuenue
HEPacTBOPUMBIX
OCHOBAHUHU.
B3aumopaelictBue
HEpPaCTBOPUMBIX
OCHOBaHWM C KHCJIOTaMH.
Paznoxxenue ruapokcuaa
meau(Il) mpu HarpeBaHuu.

0e3omacHo paboThI B
naboparopuu mpu
MCII0JIb30BAHUU
XUMHUYECKOU IOCY bl U
000py/1I0BaHUSI.

e lcnosnb30BaTh Ipu
BBINIOJIHEHUH YYE€OHBIX
3aJJaHUAN U B MPOLIECCE
HCCIIET0BATEILCKON
JeATEIbHOCTH HAyYHO-
NOMYJISIPHYIO JINTEPATypy
XUMHUYECKOTO COepKAHUS,
CIIPABOYHbIE MaTepUaJIbl,
pecypcsl MHTEpHETA.

e BricTpauBath
pa3BEPHYTHIE MMCbMEHHBIE
Y YCTHBIE OTBETHI C OTIOPOU
Ha uH(OpMAaIHIO U3
y4eOHHKA U CIPABOYHBIX
MaTepHuaioB, FPAMOTHO
MCII0JIB30BaTh U3YYECHHBIN
MOHATUMHBIN anmapar
Kypca XUuMUHU

http://experiment.edu.ru

http://home.uic.tula.ru/~zanchem

http://maratakm.narod.ru

http://www.edu.yar.ru/russian/cources/chem
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Ipaxmuyeckas paboma:
Ne 6. Permtenne
AKCTIEPUMEHTAIIbHBIX 3a]1a4
1o TeMe «OCHOBHBIC
KJIACChl HEOPTaHUUECKUX
COCIUHCHUI.

Butuucnenua
— 110 YpaBHEHUSIM
XUMHUYECKUX PEaKIUi

http://ru.wikipedia.org/wiki/Xumus

Pa3nen 3. [lepuoguueckuii 3axon u [lepuoanyeckasi cucrema xumudeckux 3jiemeHToB /I. . Menaeneena.
CTtpoenne aToMOB. XUMHU4YeCKasi CBA3b. OKHCINTEILHO-BOCCTAHOBUTEIbHBIE peakiun (15 1)

Tema 8.
IMepuoanueckuii
3aKOH U
IMepuoanueckas
CHCTEMA XUMHYECKUX
3JIEMEHTOB

. U. MenpaeneeBa.
Ctpoenue atoma (7

4)

[IepBble nonbITKH
KJIaccupuKauu
XUMUYECKUX DJIEMEHTOB.
[TonsTue o rpymnmax
CXOJIHBIX AJIEMEHTOB
(TenoyHsbIe U
HIEJIOYHO3EMEBHBIE
METaJIJIbl, TAJIOTCHBI,
WHEPTHBHIE Ia3bl).
DJIEMEHTBI, KOTOPBIE
00pa3zyroT aMmpoTepHbIC
OKCHU/IbI Y TUJPOKCHIBI.
[lepunoanueckuii 3aKOH U
Ilepnonnueckas cucrema
XUMHUYECKUX 3JIEMEHTOB

e PackpsIBaTh CMbICIT
MEPUOIUYECKOTO 3aKOHA.

e [loHumarh

CYILIECTBOBAHUE
MIEPUOANYECKOMN
3aBUCUMOCTHU CBOWCTB
XUMHYECKUX IJIEMEHTOB
(U3MEHEeHHEe paanyCcoB
aTOMOB U
3JIEKTPOOTPHUIATENHLHOCTH )
U UX COCIMHECHHUM OT
TTOJIOKEHUS B
MEPUOINYECKON CUCTEME U
CTPOEHHSI aTOMa.

e YCTaHaBIMBATh CBA3b

http://maratakm.narod.ru
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J1. . Menneneena.
IIepuonpl, rpymisl,
MOArpyIIbl. PU3UYECKUN
CMBICJI IOPSIIKOBOTO
HOMEpAa dJIEMEHTa, HOMEPOB
MepHoJia ¥ TPYMIIBL.
Ctpoenue atomoB. CocTaB
aTOMHBIX saep. N30TomsL.
OnexTponsl. CTpoeHne
AJIEKTPOHHBIX 000JI0UEK
aTOMOB TIepBbIX 20
XUMHUYECKUX JIEMEHTOB
[leprnoandeckoi CUCTEMBI
. . Menpeneena.
XapakTepucTuka
XUMHUYECKOTO 3JIEMEHTA I10
€ro IMOJIOKEHUIO B
[Tepunoanueckoii cucreme
J1. . MeHpaeneena.
3nauenue [lepuoanueckoro
3akoHa U [leprnoanueckou
CHUCTEMbI XUMUUYECKUX
AJIEMEHTOB JJISl Pa3BUTHUSA
HayKu U npaktuku. 1. W.
MenpaeneeB — y4€HBIN,
IIEIaror U rpak1aHuH.

ME¥K]y TIOJIOKEHUEM
AJIEMEHTA B IEPUOANYECKON
CUCTEME U CTPOCHHUEM ETO
aToma (COCTaB U 3apsij
sypa, o0I1ee YHCio
JIIEKTPOHOB U
pacrpeneneHue ux mno
AIIEKTPOHHBIM CJIOSIM).

e [IpornoszupoBarb
XapakTep U3MEHEHUS
CBOMCTB 3JIEMEHTOB U UX
COEAMHEHUN M0 TPyIIaM U
nepuonaMm lleproanueckont
CUCTEMBI.

e XapakTepu3oBarb
XUMUYECKUE AIEMEHTBI
IIEPBBIX TPEX MEPUOIOB,
KaJIHsl, KallbLIMsI TI0 UX
IIOJIO’KEHHIO B
Ilepuoauueckoii cucreme
J1. 1. Menpaeneena.

e (CiemoBath paBUIaM
0e3omacHoi paboTHI B
nabopaTopuu npu
HCITOJIb30BAaHNN
XAMHUYECKOU MOCYbI U
000pyIOBaHUAI.

http://webelements.narod.ru
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JdeMoHcTpauuu
KopoTtkonepuoinas u
JUIMHHONIEpUOAHAsA (hOPMBI
[lepuoauueckon CUCTEMBI
XUMHUYCCKHUX 3JIEMEHTOB
J. 1. MeHnneneena.
O3HaKOMIJICHHE C
o0pasiaMu METaJIJIOB U
HEMETAJJIOB.

JlaGopaTopHblie u
NpaKTH4YecKue padoThl
JlabopamopHhuwiii onvim:
Bzaumoneiicteue
TUAPOKCUA IIUHKA C
pacTBOpaMH KUCJIOT U
IeI04Yen

e BricTpauBaTh
pa3BEPHYTHIEC MMCbMEHHBIE
Y YCTHBIE OTBETHI C OITOPOU
Ha UHPOPMAIIHIO U3
y4eOHHKA U CIPAaBOYHBIX
MaTepHaloB, IPAMOTHO
U CITI0JIB30BATh N3Y4YEHHBIN
MOHSTUMHBIN anmapar
Kypca XUMUHU.

e lcnosnb30BaTh Ipu
BBITIOJIHEHUU YYE€OHBIX
3aJlaHU TEKCTHI yYeOHUKA,
CIIPABOYHBIE MaTEPUAIIBI
(ITepuoguueckyro cucremy
XUMHUYECKUX 3JIEMEHTOB
. 1. Menpeneena,
Ta0JIHITy PACTBOPUMOCTH
KHCJIOT, OCHOBAHMH U COJICH
B BOJIE,
AIEKTPOXUMUYECKUN P
HaIpsHKEHUI METaIIOB).

e lcnons3oBars 1pu
BBITIOJITHEHUH YI€OHBIX
3aJJaHUM U B MPOLIECCE
HCCIIEN0BATEIbCKOM
JEATEIbHOCTH HAyYHO-
MONYJISIPHYIO JINTEPATypPy
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XUMHYECKOTO COACPKAHMUS,
CIIPaBOYHBIE MaTepUAJIbI,
pecypcbl HTepHera

Tema 9. Xumnueckast
CBI3b.
OxkucaInTeIbHO-
BOCCTAHOBHTEJIbHBIE
peakuumn

(84)

DIEeKTPOOTPHUIIATEILHOCTD
ATOMOB XUMHYECKHUX
AJIEMEHTOB.

XUMHUYECKasl CBSI3b
(noHHas1, KOBaJCHTHAS
MOJISIpHAsI U KOBAJICHTHAS
HenoJsipHas). CTeneHpb
OKHCIICHUS.
OKHUCIIUTENBHO-
BOCCTAHOBUTEJIbLHBIC
peakuu (OBP). ITpoueccsl
OKHCJICHUS U
BOCCTaHOBJICHHUSI.
Oxkucnurenu u
BOCCTAHOBUTEIIH.

JdemoHcTpanuu
OKHCIINTENBHO-
BOCCTaHOBHUTEIIbHBIC
peaKIiu: TOpEeHUeE,
peaKIuy pas3yioKeHus,
COCTMHECHUS

e PackpriBaTh CMBICI
M3y4aeMBbIX TTOHATHUH.

o  OmnpenensTs BUA
XHUMHYECKOM CBSI3U B
COCITUHEHUH.

e  OnpenensTs CTENEHDb
OKHCJICHUS] XUMHUYECKOTO
aIeMeHTa 1o (hopMylie ero
COCTMHEHMUSI.

o  OnpeaensTh 3JEMEHT
(Bel1eCcTBO) — OKHUCIUTEIh
1 dJIeMEHT (BEIIECTBO) —
BOCCTAaHOBUTEIIb.

o  OOBSICHATH
CYIITHOCTB MPOIIECCOB
OKHCJICHUS H
BOCCTAHOBJICHUSI.

e (CocCTaBiAThH
AJIEKTPOHHBIN OallaHC ¢
y4€TOM YHuCiIa OT/IAHHBIX U
MPUHATHIX DJICKTPOHOB.

e (CocraBusth
YpaBHEHHUE OKUCIIUTEITHHO-

http://chemworld.narod.ru
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BOCCTAHOBUTEIILHOMN
peaxkuuu.

e lcnonbp3oBath npu
BBITIOJTHEHUU YYEOHBIX
3aJJaHuM TeKCThI y4eOHUKa,

®  CIIPaBOYHbBIC
MaTtepuaibl
(IepUOUYECKYIO CUCTEMY
XUMHUUYECKUX IJIEMEHTOB
. 1. Menpeneena,
TaOJIUIly paCTBOPUMOCTH
KHCJIOT, OCHOBAHMH U COJICH
B BOJIE,
ANEKTPOXUMUYECKUM P
HaIpsHKEHUI METaILIOB)

42




9 KJIACC (2 4 B Henento, Bcero 68 4, u3 HuX 4 4 — pe3epBHOE BpeMs)

IIpumepHBIE TEMBI,
PaCKpPBIBAIOIINE JAHHBIN
paszell nporpaMmsl, 1
KOJINYECTBO YacCOB,
OTBOJAMMOE Ha UX
U3Y4YEHUE

OcHOBHOE coziep>KaHHE

OcHOBHBIC BUbI
ACATCIIBHOCTH O6yanOHlHXCH

DNEeKTPOHHBIN 00pa3oBaTEIbHBIN
pecype

Pasnen 1. IlepBoHavyasibHbie XUMUYECKHe MOHTHS (20

1)

IHoBTOpEHME U
yriyoJjeHue
3HAHUH OCHOBHBbIX
pa3aesioB

Kypca 8 kiacca
(59)

[leproanueckuii 3aK0H.
IIepuonnueckas cucrema
XUMHUYECKHUX IJIEMEHTOB

. . Menneneesa. CtpoeHue
aTOMOB. 3aKOHOMEPHOCTH B
W3MEHEHUH CBOMCTB
XUMHUYECKHUX JJIEMEHTOB
IIEPBBIX TPEX MEPUOIOB,
Kanus, KaJablHs U UX
COE€IMHEHUU B COOTBETCTBUU
C MOJIOKEHUEM DJIEMEHTOB B
MEPUOJNYECKON CUCTEME U
CTPOEHHUEM UX ATOMOB.
Knaccudukamnus n
HOMEHKJIaTypa
HEOPraHWYECKUX BELIECTB
(MexyHaponHas U
TpUBHAJIbHAS ). XUMHUECKHE

e  XapakTepus3oBaTh
XUMHYECKHUE DJICMEHTHI
IEPBBIX TPEX NEPUOJIOB,
KaJIug ¥ KaJbIHsA 110 UX
MMOJI0KEHHIO B
[lepnoanueckoii cucteme
. 1. Menpeneena.

o KrnaccuduimponaTs U
HAa3bIBaTh HEOPraHUYECKUE
BEIIECTBA N3YUYECHHBIX
KJ1aCCOB.

e OmnuceiBaTh 00IIHE
XMMHUYECKHE CBOMCTBA
BEIIECTB Pa3JIMYHbBIX KJIACCOB,
MOJITBEPKAATh CBOWCTBA
MIpUMEPAMU MOJIEKYJISIPHBIX
YPaBHEHHUN XUMUYECKUAX
pEaKIui.

http://ru.wikipedia.org/wiki/Xumus

http://him.1september.ru

http://www.chemistry.ssu.samara.ru
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CBOMCTBA BEIIECTB,
OTHOCSIIIIUXCS K Pa3JIMYHBIM
KJIaCCaM HEOPTraHMYECKUX
COCIUHEHMI, UX
reHeTHuYecKas CBsI3b
HEOPraHUYECKUX BEIIECTB.
CtpoeHnue BeniecTna: BUABI
XAMHAYECKOM CBSI3HM U THIIBI
KPUCTAJUIMYECKUX PELIETOK.
3aBHUCHUMOCTH CBOMCTB
BEIIIECTB OT UX CTPOCHUS.

JdemoHcTpauuu

1. Mopaenu KpucTauIM4eCKuX
PELIETOK HEOPraHUYECKUX
BEIIIECTB.

2. KopoTkonepuoanas u
JUTMHHOTIEPUOIHAs (POPMBI
[leproanueckoi cuCTEMBbI
XAUMHUYECKHUX AJIEMEHTOB /1.
H. Menneneena

e Omnpenensats BUA
XUMHUYECKOH CBSI3U U THII
KPUCTAJUIMYECKOU PEIIETKH
BEILECTBA.

e [Iporuo3upoBatb
CBOMCTBA BEILIECTB B
3aBUCUMOCTH OT UX
CTPOECHUH.

e BricTpausatb
pa3BEPHYTHIE TMCBMEHHBIE U
YCTHBIE OTBETHI C ONIOPOMN Ha
uH(pOopMaIuIo n3 yueOHHUKA U
CIIPABOYHBIX MATEpPUAJIOB,
IrPaMOTHO MCHOJIb30BATh
V3YUYEHHBIA TOHATUNHBIN
anmnapar Kypca XUMHH.

e lcnonp30BaTh pu
BBITIOJTHEHUH YU4E€OHBIX
3aJJaHUH U B MPOLIECCE
HUCCIIEOBATEILCKON
JeATEeIbHOCTH HAyYHO-
NOMYJISIPHYIO JINTEPATypy
XUMHYECKOTO COACpHKaHUS,
CIIPABOYHBIE MaTepUaJIbl,
pecypcebl MHTepHeTa

Tema 1. OcHOBHBIE
3aKOHOMEPHOCTH

Knaccudukamms xuMuaeckux
peaKkIuii 1Mo pa3auyHbIM

e PackpeiBaTth CMbICIT
M3y4aeMbIX ITOHATHU U

http://sysmanova.narod.ru
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XUMHUYECKHMX peakmui
(4 9)

npu3HaKam (1o YUCIy U
COCTaBY YYaCTBYIOILIHNX B
pEeaKuuu BEIIECTB, 110
TerIoBoMy 3G dEKTy, Mo
MU3MEHEHHUIO CTEIIEHEN
OKHCJICHHS] XUMUYECKHUX
3JIEMEHTOB, IO OOPATUMOCTH,
10 YYaCTHUIO KaTajau3aTtopa).
DK30- ¥ HJIOTEPMUYECKUE
peaKIuu, TepPMOXUMUYECKUE
ypaBHeHus. [lonarue o
CKOPOCTH XMMHUYECKOU
peaKIuu.

[ToHsTHE O TOMOTE€HHBIX U
TETEPOTrCHHBIX PEAKIIMIX.
[Tonsitue 06 0O6paTUMBIX U
HEOOPATUMBIX XUMUYECKUX
peakusx. [loustue o
XUMHUYECKOM PAaBHOBECHHU.
DaKTOpHI, BIUAIONIME HA
CKOPOCTh XUMHYECKOHU
pEaKIuU U MOJI0KEHHE
XUMHYECKOTO PABHOBECHSI.
OKHCIUTENBHO-
BOCCTAHOBUTEJbHBIE PEAKLIUN
(3MeKTpOHHBIH Gasianc
OKHCITUTENBHO-

MIPUMEHSThH 3TU NOHATHUS TIPU
OMMCAaHUU CBOMCTB BELIECTB U
WX MPEBPAIICHUM.

o Knaccudummporars
XUMUYECKUE PEAKLINH 11O
Pa3JIMYHBIM MIPU3HAKAM.

e YcraHaBiuBaTh
3aBUCHUMOCTb CKOPOCTH
XAMHUYECKON PEAKIIUU OT
pa3IUYHbIX (PAKTOPOB.

e [Iporno3upoBatb
BO3MO>XHOCTH TIPOTEKAHUSI
XUMUYECKUX MTPEBpaICHUN B
PaA3JIMYHBIX YCIOBHSIX.

e Onpenensiarb
OKHUCIIUTEIb U
BoccTraHoBuTeb B OBP.

e CoCTaBJATH
DIIEKTPOHHBIN Oaanc
pEaKIIMH.

e [IpousBomuts
BBIYUCJICHUS 10 XUMUYECKUM
YpaBHEHUSIM.

e BricTpausartb
pa3BEPHYTHIE NTUCbMEHHBIE U
YCTHBIE OTBETHI C ONIOPOX Ha

http://kontren.narod.ru

http://classchem.narod.ru
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BOCCTaHOBUTEIILHON
PEeaKInH).
JdeMoHcTpauuu

1. 3aBUCHMOCTb CKOPOCTH
XUMUYECKOUN peaKkiiuu OT
pa3IUYHBIX (AKTOPOB.

2. BozneiicTBue
KaTaau3aTopa Ha CKOPOCTb
XUMHYECKON PEaKIIHH.

3. [Ipumepsl HEOOPATHUMBIX U
00paTHUMBIX peaKluil.

4. CmernieHre paBHOBECHS
XUMHUYECKON PEaKIInU.

Buvtuucnenusn

— KOJINYECTBA BEIECTRA,
00BbEMa 1 MacChl peareHTOB
WJIA TIPOTYKTOB TIO
ypaBHEHUSM XUMHUCCKUX
peaKuumn

uHpOpMaIInIO U3 YIeOHUKA U
CIIPaBOYHBIX MATEPUAJIOB,
IrPaMOTHO HCTOJIb30BaTh
W3y4YCHHBIN TTOHSITUAHBIN
armapar Kypca XuMHH.

e lcnosb3oBars npu
BBITIOJIHEHUU YYEOHBIX
3aJlaHUM U B MPOLIECCE
HICCIIEIOBATEIILCKOM
JIEATEIIbHOCTH HAy4YHO-
MIOIYJISIPHYIO JTUTEPATYPY
XUMHUUYECKOTO COACPIKAHUS,
CIIPaBOYHBIE MATEPUAIHI,
pecypcsl HTEpHETA

http://webelements.narod.ru

http://chemistry. narod.ru

Tema 2.
DJIEKTPOIMTHYECKAS
JAUCCOIUALIMS.
Xumnuyeckue

PeakuH B pacTBOpPax
(89

Teopust IIEKTPOTUTAYECKOU
JTUCCOLUALINU. DIIEKTPOIUTHI
Y HEDJICKTPOJIUTHI.

KaTtnonsl, aHMOHBI.
Mexanu3m auccouuanum
BEWIECTB C Pa3JINYHbIMU

e PackpeiBath cMbICIT
M3Yy4aeMBbIX ITOHATUH, a TAKKE
CMBICJ TEOPUHU
IEKTPOIUTUYECKON
JUCCOLUALUY.

o  OOBSCHATH NPUYHHBI

http://n-t.ru/ri/p
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BUJAMH XUMUYECKOH CBS3U.
CreneHb TUCCOIMAIINH.
CuinbHbIe U c1a0ble
AIICKTPOJIUTHI.

Peaxmun nonnoro ooMeHa,
YCIIOBHSI MIX TTPOTEKAHUS.

HNonHbIe ypaBHEHUS peaKLIUi.

XUMHYECKHE CBOMCTBA
KHCJIOT, OCHOBAHHUH U COJICH B
CBETE MPEACTABICHUI 00
AIEKTPOIUTHYECKOU
nuccorumannu. Cpena
pactBopa. [lousTue o
TUIPOJIU3E COJIEM.
KauecTBeHHbIe peakiiuu Ha
KaTHOHBI M1 aHUOHBI.

JdemoHcTpanuu
DJekTpudecKas
IIPOBOJIUMOCTH PaCTBOPOB
BCIIECTB; IBMYKCHIE HOHOB B
AIEKTPUYECKOM TIOJIE.
OnBITHI, WILTIOCTPUPYFOIIHE
PU3HAKK MPOTCKAHUS

3JIEKTPONPOBOTHOCTH
BOJIHBIX PACTBOPOB.

e (CocCTaBIsATh ypaBHEHHUSI
JCCOLIMAIIMK KUCJIOT,
1IEeI0YEeH U COJICH, MOIHBIC U
COKpAaIIEHHbIC HOHHBIE
ypaBHEHUSI XUMUYECKUX
peakiuii HOHHOTO 0OMEHa.

e [lmanupoBats u
OCYILECTBIISITh HA MTPAKTUKE
XUMUYECKHUE IKCTIEPUMEHTHI,
MPOBOAUTHL HAOIIOICHUSI,
JIeJIaTh BBIBOJIBI TIO
pe3yJibTaTaM dKCIIEpPUMEHTA.

e (Crnenoars mpaBUiiaMm
6e3omacHo paboThHI B
1abopaTopuu Mpu
MCIIOJIb30BAHUN XUMHUYECKOU
nocyzAbl ¥ 000pyTOBaHUSI.

e [IpousBoauTh
BBIYHCIICHUSI TIO XUMUYECKUM
YPaBHEHUSIM.

e BricTpausatb
pa3BEPHYTHIC MUCHbMEHHbBIC U
YCTHBIE OTBETHI C ONIOPOM Ha
nHpopMaruio u3 yueOHUKa U
CIIPAaBOYHBIX MaTEPHUAIIOB,

http://maratakm.narod.ru

http://www.chemport.ru

http://ru.wikipedia.org/wiki/Xumus
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peakiuii HOHHOTO OOMEHa.
OnBITHI 1O ONPENETCHUIO
CpeIbl B pacTBOpax coJiei
(xsmopuaa HaTpus, KapOoHaTa
HaTpHs, XJIOPUIA IUHKA).

JlabopaTopHblie u
NPaKTHYeCKHue padoThI
Jlabopamopmubwiii onvim:
Peakiiuu nonHoro oomMeHa B
pacTBOpax 3IEKTPOJIUTOB:
cynbara meau(Il) u
mEnoyn, KapOoHaTa HaATPUS U
COJITHOM KHUCJIOTBI, pEAKIIUS
HEUTpAIU3ALANA MEXKITY
TUIAPOKCUIOM KaJus U
COJISTHOUM KUCIIOTOM.

Ilpakmuueckas paboma:
Ne 1. Pemrenne
AKCIIEPUMEHTAJIBHBIX 3a7a4
10 TEME.

Boiuucnenusn
— 10 YPaBHEHUAM

XUMHUYCCKHUX peaKHI/II\/’I

rPaMOTHO MCIOJIb30BATh
W3YyYECHHBIN MOHATUMHBIN
amnrapar Kypca XMMHHU.

e lcnons3oBath pu
BBITIOJTHEHUHU YUEOHBIX
3aJJaHUAN U B MPOLIECCE
VICCIIEIOBATEIILCKOM
JESITETbHOCTH HAYYHO-
MOMYJISIPHYIO JTUTEPATYPY
XUMHUUYECKOTO COACPIKAHUS,
CIIPaBOYHBIE MATEPHUAIHI,
pecypcol HTepHeTa

http://www.chemnet.ru

Pa3nen 2. Hemera/uibl 1 MX coequneHust (24 q)
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Tema 3. O0man
XapaKTepuCTHKA
XMMHYECKHX IJIEMEHTOB
VIIA-rpynmsi.
I'ajorenn!

(4 1)

OO6m1as xapakTepUCTHKA
rajoreHOB.

Oco6eHHOCTH CTPOCHUS
aATOMOB ATHX 2JIEMEHTOB,
XapaKTEepHbIC IS HUX
CTEIICHU OKHUCJICHUS.
Crpoenue u puznueckue
CBOMCTBA IMPOCTHIX BEIIECTB
— TaJoreHOB. XUMHUYECKHUE
CBOICTBA HA IPUMEPE XJIOpa
(B3auMopeicTBHE C
MeTaJJIaMH, HEMETaJlJIaMH,
mesI09amMu). XJI0pOBOJIOPO/I.
Consgnas KUcioTa,
XUMHYECKHUE CBOMCTBA,
MOJIyYECHUE, IPUMECHEHHUE.
KauecTBeHHbIE peakiiny Ha
rajoreHu/1-UOHBI.

JlericTBHe XJji0pa u
XJIOPOBOJIOPO/Ia HA OPTaHU3M
yeyoBeka. Baxkneumme
XJIOPUJIBI U UX HAXOXKJEHUE B

pUPOJIE.

JdeMoHcTpauuu
Buneomarepuansl: rajnoreHsl
U UX COSTUHCHHUS.

e OO0BICHATH O0IIHE
3aKOHOMEPHOCTH B
W3MEHEHUH CBOVICTB
HEMETaJJIOB U UX
COCMHEHUN B IIpeaenax
MaJIbIX TIEPUOJIOB U TJIABHBIX
noarpynn Ilepuonnueckoi
CUCTEMbl XUMUUYECKUX
3JIEMEHTOB C YYETOM
CTPOCHHUS UX aTOMOB.

e XapakTepu3OoBaTh
(dbu3nYecKre U XUMHUUECKUE
CBOMCTBA IIPOCTHIX BEIIECTB
raJIOreHOB (Ha MpuUMepe
XJIOpa) U CJIOKHBIX BEIIECTB
(x7opoBOAOpOIA, XJIOPHIA
HaTpHs), CIIOCOOBI UX
MOJTyYEHHUsI, MPUMEHEHUE U
3HA4YCHUE B IPUPOJIC U KUZHU
YyeJioBeKa.

e Ormpenenarsb
raJIOreHUI-UOHBI B PaCTBOPE.

e [Dlmanuposarts u
OCYILECTBJISITh HA MTPAKTHKE
XUMUYECKHE SKCIIEPUMEHTHI,
MIPOBOJIUTH HAOTIOACHMUS,
JIeTIaTh BBIBOJIBI IO

http://www.chemistry.ssu.samara.ru

http://www.eidos.ru/olymp/chemistry

http://home.uic.tula.ru/~zanchem
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OO0pa3sITel XJIOPUIOB.

JlabopaTopHblie 1
NpaKTH4YecKue padorsbl
Jlabopamopmubwiii onvim:
Pacno3naBanue xmopua-
MOHOB.

IIpaxmuyeckas paboma:
Ne 2. [Tonyuenue constHOU
KUCJIOThI, U3YYEHUE €€
CBOWCTB.

Buotuucnenusn

— [0 YpaBHEHUSIM
XUMHAYECKUX PEAKIINH, ECTTU
OJIH U3 PEarcHTOB JIaH B
N30BITKE;

— 00BEMOB Ta30B I10
YpaBHEHUIO PEAKITUH Ha
OCHOBE 3aKOHa 00BEMHBIX

OTHOILIEH1I Ta30B

pe3yJibTaTaM 3KCIEPUMEHTA.

e (CrnenoBarb paBUiIaM
0e3omacHoi padoThI B
1abopaTopuu MpH
MCIOJIb30BaHNN XUMHUYECKON
MOCY/Ibl U 000PYAOBaHUS.

e BricTpauBath
pa3BEPHYTHIE MMCbMEHHBIE U
YCTHBIE OTBETHI C ONIOPOMN Ha
uH(dOopMaIuio U3 yueOHUKA U
CIIPABOYHBIX MATEPUAJIOB,
I'PaMOTHO HMCIOJIb30BATh
V3YYEHHBIA TOHATUNHBIN
anmnapar Kypca XUMHH.

e lcnons30BaTh npu
BBITIOJTHEHUH Y4E€OHBIX
3aJlaHuM U B IPOLIECCE
HCCIIEN0BATEIBCKOU
JESATEIBHOCTH

®  HAYYHO-IIOIYJISIPHYIO
JUTEPATYPY XUMUYECKOTO
coJiep KaHusl, CIPaBOYHbIE
MaTepHualbl, pecypchl
HNutepuera

http://sysmanova.narod.ru

http://www 104.webstolica.ru

Tema 4. O0mas
XapaKTePUCTUHKA
XHMHYECKHX DJIEMEHTOB

OO611ast xapakTepucTHKa
aneMeHToB VIA-Tpynmnbl.
Oco00eHHOCTH CTPOCHUS

e  OObBAcHATE 001IMIE
3aKOHOMEPHOCTH B
W3MEHEHUHN CBOMCTB

http://www. nanometer.ru
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VIA-rpynmnsl.
Cepa u eé coenMHeHUs
(59

aTOMOB ATHX JJIEMEHTOB,
XapaKTEpHbIE ISl HUX
CTEIEHH OKUCJICHUSI.
Crtpoenue u pusndeckue
CBOMCTBA IIPOCTHIX BEILIECTB
— KHUCJIOpPOJa U CEPBI.
AnnoTponHbie MOIU(UKALIH
KHCJIOPOJA U CEPHI.
XUMHUYECKHE CBOMCTBA CEPHI.
CepoBonopoa, CTpoeHue,
(puznyecKkue 1 XuMU4ECKHe
cBoricTBa. OKCHUJIBI CEPhI KaK
PEACTABUTENIN KUCTOTHBIX
okcui0B. CepHast KUCIOTA,
(u3HUecKre 1 XUMHYECKHE
CBOMCTBA (00IIKE KaK
[peICTaBUTENIA Kiacca
KHCJIOT U cienuduaeckue),
IIPUMEHEHHUE.

XUMHUYECKUE PEAKLINH,
JeXKallue B OCHOBE
IPOMBIIIEHHOTO crioco0a
IIOJIy4Y€HUSL CEPHOM KHUCIIOTHI.
Anmnapartsl 1 IPOTEKAOIINE B
HUX MPOIIECCHI (Ha NpUMEPE
IIPOU3BOJICTBA CEPHOMN
KHUCJIOTHI).

aneMeHTOB VIA-TpynIibl U ux
COEIMHEHNH C YYETOM
CTPOEHUS UX aTOMOB.

e XapakTepusoBaTh
(dbu3nYecKre U XUMHUUECKHE
CBOIMCTBA IPOCTOTO BEILIECTBA
Cephl U €€ COCTMHEHUI
(cepoBoIOpO/Ia, OKCUAOB
CEpbl, CEPHOM KHCJIOTHI,
CyJb(aToB), CIIOCOOBI UX
MIPUPOJIC U )KU3HU YEJIOBEKA.

e Onpenenars HATMYUE
CyJb(haT-HOHOB B pacTBOpE.

e  OOBSACHATH CYIIIHOCTh
HKOJIOTUYECKUX MPOOIIEM,
CBSI3aHHBIX C IEPEepadOTKOM
COEIMHEHUH CEpHI.

e [Dlmanuposarts u
OCYIIECTBIISAThH Ha TPAKTUKE
XUMUYECKUE IKCIIEPUMEHTHI,

o [IpoBomuts
HaOJIIOJICHUS], IEIATh BEIBObI
1o pe3yJibTaTam
AKCIIEPUMEHTA.

o (CnenoBaTh mpaBUJIaM
Oe3omnacHoi paboThHI B
n1abopaTtopuu npu

http://webelements.narod.ru

http://www. hanometer.ru

http://chemworld.narod.ru
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Comnm cepHOl KUCTIOTHI,
KadyeCTBCHHAS PEAKINs Ha
cyJb(aT-HoH.
Haxoxnenue cepol u €€
COEIMHEHUI B PUPOJIE.
XUMHUYECKOE 3arps3HEHHE
OKpYKaloIen cpeibl
COCIMHEHUSIMU CEPbI
(KUCTIOTHBIE TOXKIH,
3arpsi3HEHHUE BO3/IyXa U
BOJIOEMOB), CITIOCOOBI €T0
MPEIOTBPAIICHUS.

JdemoHcTpauuu

Konekuu
(BumEeoMaTepualbl): cepa u e
COEJIMHEHUS.

OOyrnuBaHue caxapa noj
JNEUCTBUEM
KOHIEHTPUPOBAHHOW CEPHOU
KHCJIOTBI.

JlabopaTopHbie n
NpaKTHYeCKue

padoThI
Jlabopamopuvie onvimol:

UCIIOJIb30BAHUN XUMUYECKOM
MOCY/Ibl U 000PYAOBaHUS.

e IlIpousBoguth
BBIYUCJICHUS 10 XUMUYECKUM
YPaBHEHUSIM.

e cnonp30BaTh Npu
BBITIOJTHEHUU YYEOHBIX
3aJlaHUN TEKCThl yYeOHUKA,
CIIpaBOYHBIC MaTEPHUAIbI
(ITepuoguueckyro cucremy
XUMHUUYECKUX IJIEMEHTOB
J1. 1. Menneneesa, Tadbiuiy
PacTBOPUMOCTHU KHUCJIOT,
OCHOBaAHUM U COJIeH B BOJIE,
BJICKTPOXUMUYECKUH PJT
HaIpsHKEHUN METaJIOB).

e lcnonws3oBarts mpu
BBITIOJTHEHUN YYEOHBIX
3aJJaHUM U B MIPOLIECCE
HUCCIIEOBATEIILCKON
JeATeIbHOCTH HAy4YHO-
MONYJISIPHYIO JINTEPATYPY
XUMHUYECKOTO COJIePIKaHMs,
CIIpaBOYHBIC MaTEpPHUAIIbI,
pecypcbl HTepHeTa

http://www. alhimikov. net

http://chemworld.narod.ru
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Ob6napysxeHue cynbdar-
VIOHOB.
B3aumonetlictBue
pazbaBiIeHHOM cepHOI
KHUCJIOTBI C IIMHKOM.

Buotuucnenusn

— 10 YPABHEHUSIM
XUMHYECKUX PEAKIINI;

— MAacCOBOM JI0JIM BBIXOJa
POaYyKTa

peakiuu

http://www.xumuk.ru

Tema 5. O0mas
XapaKTepUuCTUKA
XUMHUYECKHX 3JIEMEHTOB
VA-rpynnsl. A30T,
(pocdop u ux
COeIMHEeHUS

(7 9)

OO6m1as xapakTepucTuKa
AIEMEHTOB V A-TpyINIBI.
Oco0eHHOCTH CTPOEHUS
aTOMOB 3THUX 3JIEMEHTOB,
XapaKTepHbIE JJISI HUX
CTEINEHH OKUCJICHUSI.
A30T, pacnipoCTpaHEHUE B
npupoje, GU3NISCKHe U
XUMHYECKHE CBOMCTBA.
Kpyrosoport azora B
MIPUPOJIE.

AMMuak, ero GU3nvIecKue u
XMMHUYECKUE CBOMCTBA,
MOJIyYEHHE U IPUMEHEHHE.

Conm aMMOHUS, UX

e OOBACHATH O0IIHE
3aKOHOMEPHOCTH B
W3MCHEHHUHU CBOMCTB
AIEMEHTOB VA-TPYIIIBI U UX
COCMHEHUN C YUYETOM
CTPOCHUS UX aTOMOB.

e Xapaxkrepus3oBaThb
dbu3nYecKre 1 XUMHUYECKUE
CBOMCTBA MPOCTHIX BEIIECTB
azota u ¢ocdopa u ux

COEIMHEHUI (aMMuUaKa, coyeit

aMMOHUA, a30THOU KHCJIOTHI,
HHUTPATOB, OKCHU A

dbocdhopa(V) u pocdopHoii
KHUCJIOTHI, (hocdaTon),

http://ru.wikipedia.org/wikl/Xumus

http://home.uic.tula.ru/~zanchem
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bu3nuecKue u XuMUYeCKue
CBONCTBA, IPUMEHEHHE.
KauectBennas peakuus Ha
MOHBI AMMOHHUSI.

A30THas KHCIIOTa, €€
bu3HUecKre U XUMUYECKUE
cBoiicTBa (00IIMe KaKk
MPEACTABUTEINS Klacca
KHUCJIOT U crienupuueckue).
Hcnonp30BaHne HUTPATOB U
COJIE aMMOHUS B KAYECTBE
MUHEpaIbHBIX YIOOPEHUN.
XUMHYECKOE 3arpsI3HEHUE
OKPYIKAIOIIEH CPEbI
COEMHEHUSIMU a30Ta
(KMCIOTHBIE TOXK]IH,
3arpsA3HEHUE BO3/1yXa, TOUBBI
Y BOJIOEMOB).

docdop, aTOTPOTTHBIC
moaudukammu dpocdopa,
bu3uYECKre U XUMUUECKHE
CBOKCTBA.

Oxkcun pochopa(V) u
docdhopHas kuciora,
bu3nUecKre U XUMUYECKUe
CBOMCTBA, MOJyUYEHHUE.
KauecTBeHHas peaknus Ha

CHOCOOBI UX MOTy4EHUS,
pUMEHEHUE U 3HAYCHUE B
MPUPOJIE U KUZHU YETIOBEKA.

e OnpenensiTb UOHBI
aMMOHUS U pocdaT-uoHBI B
pacTBope.

o  OOBSACHATH CYIIIHOCTh
HKOJIOTUYECKUX MPOOIIEM,
CBSI3aHHBIX C HAXOXICHUEM
COEeIMHEHUHN a30Ta U
dbocdopa B okpyxaromien
cpene.

e [InanupoBath
OCYIIECTBJISAThH Ha MPAKTUKE
XUMHUYECKHE YKCTICPUMEHTHI,
MIPOBOAUTH HAOIFOICHUS,
JIeaTh BBIBOJIBI TT0
pe3yJibTaTaM dKCIIEPUMEHTA.

o (Crnenosarhb MpaBujIaM
0e3omnacHoi paboThI B
nabopaTopuu mpu
WCIIOJIb30BAaHUN XUMUICCKOM
MOCY/Ibl U 000PYI0BAHUSI.

e [IpousBoguth
BBIYHCIICHUSI TIO XUMHYECKUM
YpaBHEHUSIM.

e lcnons3oBark mpu

http://www hemi.nsu.ru
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dbocdar-uoHbL.

Ucnonb3oBanue dhochator B

KaueCcTBE MUHEPAIbHBIX
ynoOpeHuil. 3arpsizHeHue
IPUPOJHBIX BOJIOEMOB
dbocharamu.
JleMoHCcTpaL UK
Konnekmuu: pocdop u ux
COEJMHEHUSI.
Bzaumoneiicteue
KOHIIEHTPUPOBAHHOMN

a30THOU KHUCIIOTHI C MEIbIO.

JlaGopaTopHblie u
NpaKkTu4ecKue padorsbl
Jlabopamopuvie onvimol:
1. B3anMoneiicTBue conen
aMMOHMUSA C IIET0YBIO.

2. O3HaKOMJICHUE C
oOpasiaMu a30THBIX U
bochopHBIX yI0OpEHHUIA.
IIpaxmuyeckas paboma:
Ne 3. Tlonyuenue ammuaxa,
VU3YYEHHUE €T0 CBOMCTB.

Boiuucnenusn
— 110 YPaBHEHUAM

BBITIOJTHEHUH y4EOHBIX
3aJlaHAN TEKCThl yYEOHUKA,
CIIPABOYHBIE MATEPHUAIIBI
(IepUOANYECKYIO CUCTEMY
XUMHUYECKUX IJIEMEHTOB

1. 1. Menneneesa, Tadbiuiy
pPacTBOPUMOCTHU KHCIIOT,
OCHOBAHUM U COJICH B BOJIC,
AIEKTPOXUMUYECKUH PSIZL
HaIPSHKEHUI METAJIOB).

e lcnonp30BaTh pu
BBITIOJTHEHUH Y4E€OHBIX
3aJJaHUM U B MIPOLIECCE
HMCCJIEI0BATEILCKON
JEATEIbHOCTH HAyYHO-
NOMYJISIPHYIO JINTEPATypy
XUMHYECKOIO COAECPKaHMS,
CIIPABOYHBIE MaTEPUAJIbI,
pecypcbl MHTEpHETA

http://www.chemistry.ssu.samara.ru
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XUMHNYCCKHX peaKqu”I

Tema 6. O01mas
XapaKTepUCTHKA
XUMHUYECKHUX 3JIEMEHTOB
IVA-rpynnsl.

Yraepoa v KpeMHMHE U

HUX COCTMHEHUA
(89)

VYraepos, alaoTponHbIe
MOAU(HUKALIH,
pacrpocTpaHeHHe B IPUPO/IE,
(bU3UYECKHIE U XUMUYECKHE
CBOKCTBA.

Ancop6rusi. Kpyrosopot
yriiepojia B IpUpoJIe.
Okcusl yriepojaa, ux
bu3HYecKre U XUMHUIECKUC
CBOMCTBA, UX ACUCTBUE Ha
’KUBBIC OpTaHU3MBI,
MOJIy4YE€HHUE U PUMEHEHHE.
DKOJOTUYECKHE MPOOIEMBI,
CBSI3aHHBIE C OKCHJIOM
yraepoaa(IV); runoresa
TJI00ATBPHOTO MOTETIICHUS
KJINMaTa; MTAPHUKOBBIN

s Pexr.

YTroapHas KUCIIOTA U €€ COJIH,
ux U3HYECKHUE U
XMMHUYECKUE CBOMCTBA,
MOJIyYEHHE U IPUMEHEHHE.
KauecTBennas peakiys Ha
KapOOHAT-NOHBI.
Hcnonb3oBanue kapOOHATOB
B OBITY,

° OO0BsICcHATH 001111
3aKOHOMEPHOCTH B
W3MEHCHUU CBOMCTB
aneMeHTOB [VA-Tpyniibsl 1 ux
COCMHEHUN C YYETOM
CTPOEHHS UX aTOMOB.

o XapakTeprus3oBaTh
dbuznyecKre 1 XUMUYECKHE
CBOIMCTBA MPOCTHIX BEILIECTB
yIJIepOJia U KPEMHUS U UX
COEIMHEHUI (OKCUIIOB
yIJIEPOJIA, YTOJIBHOU
KHMCJIOTHI, KapOOHATOB,
OKCHJa KpeMHHUS,
KPEMHUEBOMW KUCJIOTHI,
CHUJIUKATOB), CIIOCOOBI UX
MOJy4YEeHUs, TPUMEHEHUE U
3HAYEHHE B IPUPOJIE U KU3HU
YeJioBeKa.

° Onpenenarb kKapOOHAT-
Y CHJIMKAT-UOHBI B PacTBOPE.
J OOBACHATH CYIIIHOCTD

AKOJIOTUYECKUX MPOOIIEeM,
CBSI3aHHBIX C HAXOXICHUEM
YIIICKUCIIOTO Ta3a B
OKPY’KaIOIIEN CPETIL.

http://ru.wikipedia.org/wiki/ Xumus

http://home.uic.tula.ru/~zanchem
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MEJIUIINHE,
MIPOMBIIIJIEHHOCTH, CEJIbCKOM
XO3SIUCTRE.
[TepBoHayaIbHBIC TOHATHUS
00 OpraHnYecKuX BelecTBax
KaK O COCTMHEHMIX
yriiepoja: 0COOEHHOCTH
COCTaBa U CTPOECHUS.
[TonsTre 0 GMoIOTHYECKU
BAKHBIX BEILIECTBAX: )KUPAX,
Oenkax, yrieBojax.
MarepuajibHOE €UHCTBO
OpraHUYECKUX U
HEOPTaHUYECKUX
COCJTMHEHUM.

Kpemnwuit, ero ¢huszndeckue u
XUMHYECKHUE CBOMCTBA,
MOJIy4Y€HUE U IPUMEHEHUE B
AJIEKTPOHUKE.

CoenuHeHust KpEMHUS B
pUPOJIE.

OG6mue npeacTaBiieHus 00
okcuse kpemuusa(IV) u
KPEMHUEBOM KHUCIIOTE.
Cunukatsl, UX
HCIIOJIb30BaHUE B OBITY,
MEJIUIINHE,

. NnmoctpupoBath
B3aMMOCBS3b
HEOPraHWYECKUX COCTMHEHU
yIJepoJia U OpraHuYeCKUX
BEIIECTB.

o [ImanupoBath u
OCYUIECTBJISTh HA MPAKTUKE
XUMHUYECKHUE IKCIIEPUMEHTHI,
BBIBOJIbI IO pe3yJIbTaTaM
HKCIIEPUMEHTA.

o CreoBats npaBuiIaMm
0e3omacHoOi paboThI B
nabopaTopuu Mpu
MCIIOJIb30BAHUN XUMUYECKOU
MOCY/Ibl U 000pYAOBaHUS.

o Hcnonp30Bath npu
BBITIOJIHEHUN YI€OHBIX
3aJJaHUI TeKCThl yueOHUKa,
CIIPaBOYHBIE MaTEPHUAIIbI
(ITepuognueckyro cucremy
XAMHAYECKHUX DJIEMEHTOB /1.
N. Menneneera, Tabiuiry
PacTBOPUMOCTHU KHCIIOT,
OCHOBAHUM U COJICH B BOJIEC,
ANEKTPOXUMUYECKUN Pl
HaIpsHKEHUN METaIOB).

. Hcnonb3oBath mpu

http://www hemi.nsu.ru

http://classchem.narod.ru
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IIPOMBIIIICHHOCTH.
Baxnenmme ctpouTenbHbIE
MaTepuaibl: KepamMuKa,
CTEKJIO, IIEMEHT, OETOH,
xene300eToH. [Ipo6iemsl
0e3011acHOT0 NCII0IL30BaAHUS
CTPOUTEIIbHBIX MAaTEPHUAJIOB B
MMOBCEIHEBHOM JKU3HU.

JdemoHCcTpanuu

Mogenu KpucTasInyeCKux
peméTok anmasa, rpadura,
MOJIEKYJIbI (pyIiiepeHa.
AgncopO1ust pacTBOPEHHBIX
BEIIIECTB aKTUBUPOBAHHBIM
yriém. [IporuBoras.
Buneomarepuainsr:
CUJIMKaTHas
MPOMBIIIJIEHHOCTb.
Mopenu Mmosexyn
OpPraHUYECKUX BEIIECTB.

JlaGopaTopHblie u
NpaKTH4YecKue padorsbl
JlabopamopHmuwiti onvim:
KauectBennas peakuus Ha
KapOOHaT-HOH.

BBITIOJTHEHUH YYEOHBIX
3aJJaHUM U B MPOLIECCe
HCCIICIOBATEIILCKOM
JIEeSITEIbHOCTH HAyYHO-
MOMYJISIPHYIO JIUTEPATYPy
XUMHUYECKOTO COACPKAHMUS,
CIIPABOYHbBIE MATEPUAIIBI,
pecypcel MHTEpHETA

http://school-

collection.edu.ru/collection/chemistry

http://www.chemistry.ssu.samara.ru
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Ipaxmuyeckue pabomuwi:
Ne 4. Tlomyuenue
YIJIEKHCIIOTO rasa.
KauecTBeHHas peakius Ha
KapOOHaT-HOH.

Ne 5. Pemenue
AKCTIEPUMEHTAJILHBIX 33]1a4
o teme «HemeTtamiby.
Buviuucnenusn

— TI0 YpaBHEHHUSIM
XUMHAYECKUX PEAKIINM, ECITU
OJIH U3 PEareHTOB JaH B
BHJIE BOJIHOTO PacTBOpA C
W3BECTHOM MAaCcCOBOH JI0JIEN

http://www.chemistry.ru

Paznen 3. MerajLjibl M X

coeqnHenns (20 u)

Tema 7. O0une
CBOMCTBA

MeTaJlJIOB
(4 )

OO611ast xapaKTepUCTHKA
XUMHYECKUX DJIEMEHTOB —
METAJJIOB HA OCHOBAHHUH UX
MIOJIOKEHHUS B
ITepuonnyeckoii cucreme
XUMHYECKUX DJIEMEHTOB

J1. . MenpeneeBa u
CTPOEHUS aTOMOB.
CrpoeHune meTaios.
Mertannuyeckas CBA3b U
MeTaJUIM4eCcKas
KpUCTaJUINYECKas pELIETKA.

o PackpsIBaTh CMBICT
M3Yy4aeMbIX ITOHATHN U
MPUMEHATH ITU MTOHATHUS MPU
OTNMCAHUY CBOMCTB BEIIECTB U
UX IIPEBPALICHUMN.

° OO0BsACHATH 0011IHE
3aKOHOMEPHOCTH B
W3MEHEHUH CBOWCTB
3JIEMEHTOB-METAJIJIOB U UX
COCIMHEHUH C YUETOM
CTPOEHMS X aTOMOB.

. XapakTeprus3oBaTh

http://www hemi.nsu.ru
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DNEKTPOXUMHUUECKHH Psifl
HaIpsKEHUM METaJUIOB.
Du3znyecKre 1 XUMUYECKUE
CBOMCTBa METAJIOB.

OO01ue crnocoObl NOTYyYEHUS
METaJJIOB.

[lonaTHe 0 KOppo3un
METAJIJIOB U OCHOBHBIC
CIOCOOBI 3aIUTHI OT
koppo3uu. CrijiaBbl (CTalb,
YyTYH, TIOPaJTIOMUAHUM,
OpoH3a), UX TPUMEHCHHE B
OBITY U TIPOMBIIIICHHOCTH.
JdemoHcTpauuu
O3HakomiieHHe ¢ o0Opa3luamMu
METAJIJIOB U CIUJIABOB, UX
(U3UYIECKIMU CBOHCTBAMHU.
Mogenu KpuCTALUIMYECKUX
PEMETOK METAJIJIOB.
Buneomarepuansl: koppo3us
METaJUIOB.

JlaGopaTopHblie u
NpaKTH4YecKue padorsl
Jlabopamopnvie onvimoi:
O3zHakoMJIeHHE C 00pa3amMu
CILUIABOB METAJLJIOB.

CTpOEHHUE METaNIOB, 00IIHe
bU3YeCKre U XUMUIECKUE
CBOICTBa METaJIIOB.

o XapakTepru3oBaTh
o01re crnocoObl MOTyYeHUs
METaJLJIOB.

J CnenoBath npaBuiiaM
0e30omacHoi paboThI B
nabopaTopuu Mpu
WCIIOJIb30BAaHUN XUMUYECKON
MOCY/Ibl U 000PYAOBaHUS.

° [TpousBoauThH
BBIYHCIICHUS TTO XUMUYCCKUM
YPaBHEHUSIM.

o Hcnons3oBaTh npu
BBITIOJIHEHUN YYE€OHBIX
3aJlaHU TEKCThHI yYeOHUKA,
CIIpaBOYHBIC MaTEPHUAIbI
(ITepuoanaeckytro cucTeMy
XUMHUYECKHUX DJIEMEHTOB

. . Menneneena, Tabauily
PacTBOPUMOCTHU KHCIIOT,
OCHOBAHUM U COJIEH B BOJIE,
BJICKTPOXUMHUYECKUH PJT
HaIPSHKEHUI METaJIOB).

. Hcnonb3o0Bath npu
BBITIOJIHEHUU Y4E€OHBIX

http://www eidos.ru/olymp/chemistry

http://home.uic.tula.ru/~zanchem
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3aBUCUMOCTb CKOPOCTH
peaKIuy MeTajlia ¢ KUCJIOTON
OT MPUPOILI METAIIA.
Buviuucnenua

— I10 YpaBHEHUSIM
XUMHUYECKUX PEaKIUH, €CIIN
OJIVH U3 PEareHTOB COACPIKUT
pUMecH

3aJJaHUM U B MPOLIECCe
HCCIICIOBATEIILCKOM
JIEeSITEIbHOCTH HAyYHO-
MOMYJISIPHYIO JIMTEPATYPY
XUMHUYECKOTO COAEPKAHMUS,
CIIPABOYHBIC MATEPHUAIIBI,
pecypcol MHTEpHETA

http://www 104.webstolica.ru

Tema 8. BaxxHeiinmue
MeTAJLJIbI M X

COeTMHEHHsI
(16 u)

[[{erouHbBIC METAILIIBI.
ITomoxxenue B
[Iepuoanueckoi cucreme
XUMHYECKHUX DJIEMEHTOB

. 1. Menneneesa, ctpoeHue
atomoB. HaxoxneHnue B
MIPUPOJIE.

dusnyeckre 1 XUMHUYECKHE
CBOMCTBa (Ha MpuUMepe
HaTpus U Kanus). OKCUIbI U
TUJIPOKCHUABI HATPUS U KAJIHSL.
[IpumMeHeHune MEN0UHbIX
METAJIOB U UX COCAUHEHUM.
[[lemouHO3eMEBbHEIC
MeETaJIbl MATHUM U KaJIBIIUH,
CTPOCHHUE aTOMOB.
ITonoxxenue B
[Tepnognueckont cucreme
XUMHYECKHUX 3JIEMESHTOB

o OOBsCHITH 001IIHE
3aKOHOMEPHOCTH B
W3MEHECHUU CBOMCTB
AJIEMEHTOB-METAJIJIOB B
IpyIINax U UX COCAUHEHUN C
Y4ETOM CTPOECHUS UX AaTOMOB.
o XapakTepru3oBaTh
(bU3NYECKUE U XUMHYCCKHE
CBOMCTBA MPOCTHIX BEIIECTB
METaJUIOB U UX COCIMHEHMI
(OKCHI0B, TUAPOKCHUJIOB,
coiei),  CImocoObl  HUX
MOJTyYEHHUsI, TPUMEHEHUE U
3HAYEHHE B IPUPOJE U )KU3HU
YeJioBeKa.

. Pacno3naBats ¢
MOMOIIIbIO KaY€CTBEHHBIX
PEaKIHI MOHBI METAJJIOB
(Marsus, aJIOMUHUS, [IMHKA,

http://www hemi.nsu.ru
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. . Menpeneena.
Haxoxnenue B mpupoze.
Pu3N4ECKUE U XUMAYECKUE
cBoucTBa. Baxknermme
COCMHEHUS KabIUs (OKCH/I,
TUAPOKCHU/I, COJIN).
JKECTKOCTD BOABI B CIIOCOOBI
€€ ycTpaHeHus. AJIFOMUHUMN.
[Tomoxenue B
[lepnoamueckoi cucreme
XUMHUYECKUX IJIEMEHTOB

. . Menneneesa, ctpoeHue
aroma. Haxoxnenue B
npupone. duznueckue u
XMMHUYECKUE CBOMCTBA.
AMdoTepHbIe CBOICTBA
OKCHJA Y TUAPOKCHUIA.
Keneszo. [Tonoxenue B
ITepuoanueckoit cucreme
XUMHUYECKUX DJIEMEHTOB

. 1. Menneneea, CTpoeHuUE
aroMa. HaxoxxneHue B
npupone. Pusznueckue u
XAMUYECKUE CBOMCTBA.
OKcubl, THAPOKCUABI U COJIH
wenesa(ll) u xxeneza(Ill).

Kele3a, MeJn).

o [ImannpoBats u
OCYULIECTBJISTh HA MPAKTUKE
XUMHUYECKHE IKCIIEPUMEHTHI,
IPOBOANUTH HAOJIIOICHUS,
JIeTIaTh BBIBOJIBI TTO
pe3yJibTaTaM SKCIIEPUMEHTA.
J CrnenoBarh mpaBUiiaMm
0e3omacHo paboThI B
1abopaTopuu Mpu
MCIIOJIb30BAaHNN XUMUYECKOU
MOCY/IbI U 000PYI0BAHUS.

° [TponzBoauTh
BBIYUCJICHUS 110 XUMUYECKUM
YPaBHEHUSIM.

o BricTpauBath
pPa3BEPHYTHIE MUCbMEHHbBIE U
YCTHBIE OTBETHI C OIIOPOM Ha
uH(popMaIuio u3 yueOHUKa U
CIIPABOYHBIX MAaTEpPUAJIOB,
I'PaMOTHO MCMOJIb30BATh
V3Y4YCHHBIA IOHATUNHBIN
amnrmnapar Kypca XUMHH.

o Hcnonp30Bath npu
BBITIOJIHEHUU Y4E€OHBIX
3aJlaHUi ¥ B IIpo1iecce
UCCIIeIOBATENILCKON

http://www eidos.ru/olymp/chemistry

http://home.uic.tula.ru/~zanchem
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JdeMoHcTpauuu
BzaumopernictBue HaTpusi ¢
BOJIOM.

OkpanMBaHue IIAMEHU
VOHAMU HATPHS U KAJIHSL.
OkpamvBaHu€e IUIAMEHU
MOHAMHU KaJIbIHA.
BzaumopelictBue okcuaa
KaJIBIIUS C BOJOM.
Buneomarepuainel: TopeHue
JKeJie3a B KUCJIIOPOJIE U XJIOPE.

JlaGopaTopHblie u
NpPaKTHYecKue padorsbl
Jlabopamopnvie onvimoi:
O3zHakomiieHHe ¢ 00pa3iamMu
AJIOMHUHUS U €TO CIUIABOB.
AmMdoTepHbie CBOMCTBA
TUAPOKCUIA ATFOMUHUSL.
KauecTBeHHbIE peakuuy Ha
MOHBI JKeJe3a.
IIpaxmuuyeckue pabomui:
Ne 6. XKécTtkocTb BoIBI
METO/IbI €€ YCTPAHEHHUS.

Ne 7. Pemenue
DKCIIEPUMEHTAIIBHBIX 33]1a4
1o teme «MeTtauib.

JIeSITEIbHOCTH HAY4YHO-
MOMYJISIPHYIO JIMTEPATYPY
XUMHUUYECKOTO COJICPKAHUSI,
CIIPABOYHBIE MATEPUAIIBI,
pecypcel MHTEpHETA

http://home.uic.tula.ru/~zanchem
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Buvtuucnenusn

— 110 YPaBHEHHUSAM
XUMHAYECKUX PEAKLINM, ECITU
OJIVH W3 PEareHTOB JIaH B
M30BITKE WM COACPKUT
IPUMECH;

— MAacCOBOM JIOJIA BBIXO/AA
IPOJYKTa PEAKIUU

Paznen 4. Xumusi u okpy:xkawmasi cpeaa (3 u)

Tema 9. BemiecTBa u

MaTepH-

aJ1bI B JKU3HH Ye10BeKa
(39)

Hosble maTepuans u
TEXHOJIOTHUH.

BemecrBa u matepuaiisl B
ITOBCEIHEBHOM KU3HU
YyeJ0BeKa. XUMUs U
3JI0pOBBE.

be3omnacHoe ucnonb3oBaHue
BEIIIECTB U XUMUYECKUX
peakiuii B OBITY.
[IpupoaHbie NICTOYHUKH
yTII€BOA0OPOAOB (YTOJIb,
OPUPOAHBIN a3, HePTh),
IPOJIYKTHI UX IepepaboTKH,
UX POJIb B OBITY U
MIPOMBIIIICHHOCTH.
OCHOBBI PKOJOTUYECKOMN
IPAMOTHOCTH.

XHWMHUYECKOE 3arps3HEHUE

o XapakTepu3oBaTh POJIb
XUMHUHU B pa3IMIHBIX chepax
JIEATCIBHOCTH JIIOJICH,
OCHOBHBIE BEIIIECTBA U
MaTepHualbl, IPUMEHSICMBbIC B
JKU3HU COBPEMEHHOTO
YeJIoBeKa.

. OOBSICHATD yCIOBUS
0€30I1aCHOr0 MCIOJIH30BAHUS
BEIIIECTB U XMMUUYCCKHUX
peakiuii B ObITY.

. AHaNIU3upoOBaTh U
KPUTHYECKH OIICHUBATh
UH(OPMAITUIO O BIUSHUH
MIPOMBIIIICHHOCTH,
CEJIBCKOI'0 X03S1CTBA,
TpaHCIIOpTA U JIp. Ha
COCTOSIHUE OKpY Karolien

http://www.school2.kubannet.ru

http://maratakm.narod.ru

http://bolotovdv.narod.ru
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OKpYXarouen cpeapbl Cpeapbl.

(IpeziesIbHO AOIyCTUMAs . VMeTh OKa3hIBaTh

KOHIICHTPAITUS BEIIECTB — MEPBYIO TTOMOIIb MTPH

TIK). XUMHYECKUX 0XKOTax U http://school-sector.relarn.ru/nsm
Ponb xumnu B PCIICHUA OTPABJICHHIX.

HKOJIOTUYECKUX IIPOOIIEM . [IpuHKMATh Y4acTHE B

oOcyXJ1IeHuu npooemM
XAMHUYECKON U
AKOJIOTUYECKON
HaIpaBJIEHHOCTH,
BBICKa3bIBaTh COOCTBEHHYIO
TIO3HITHIO TI0 IPoOIeMe http://www.chem.msu.su/rus/elibrary
npejiaraTb BO3MOXKHbBIC TYyTH
€€ pelICHUs.
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