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®denepanpHas pabouas mporpamMma Mo Y4eOHOMY TmpeameTy «Xumus» (0a30BbId
ypoBeHb) (mpeameTHas 001acTh «ECTECTBEHHO-Hay4dHbIE MPEAMETHI») BKIIOYAET
MOSICHUTENIBHYIO  3allUCKy, COJEp’KaHue OOy4YeHUs, IUIAaHUPYEeMbIe pPe3yJbTaThl
OCBOCHHMS MPOTPAMMBbI TI0 XUMUHU, TEMATUIECKOE TUIAHUPOBAHUE.

[TosicHuTenpbHAs 3amucKa OTpakaeT OOIue IEeTW W 3aJaud HU3yYCHUsT XUMUU,
XapaKTePUCTUKY TCUXOJOTHUECKUX TMPEANOChUIOK K €€ HU3YyYECHHI0 O0YyJarolMMUCH,
MECTO B CTPYKType y4eOHOro TUIaHa, a TakKe MOAXOJIbI K OTOOpY coaepxkaHus, K
ONPEEICHUIO MIJIAHUPYEMBIX PE3yIbTaTOB.

Conepxanue 0OydeHUsSI PaACKpBIBAaET COJepXKaTeIbHbIE JIMHUU, KOTOPHIE
peayiaratoTcs sl 00s13aTeTbHOTO M3YYEHUSI B KaXKJOM KJIacCe Ha YPOBHE OCHOBHOTO
o011ero oOpa3oBaHus.

[InanupyeMble pe3ynbTaTbl OCBOEHHUSI MPOTPAMMbl MO XHMHHM BKJIIOYAIOT
JUYHOCTHBIE, METallpeMETHBIC PE3yJbTaThl 3a BECh MEPHUOJ OOy4YEHUS Ha YPOBHE
OCHOBHOT'O 00I1IeT0 00pa3oBaHUs, a TaKXKe MpPEIMETHbIE JOCTUXKEHUS 00ydarouierocs
3a KaXIbli roJi 00y4eHHUsl.
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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o XuMHUM Ha YpOBHE OCHOBHOT'O OOIIIero 00pa3oBaHMs COCTABJIEHAa Ha
OCHOBE TpeOOBaHUI K pe3yJibTaTaM OCBOCHHSI OCHOBHOM 00pa30BaTEIbHON MPOrpaMMBbl
OCHOBHOTO 00111er0 00pa3zoBanus, npeacraBieHHbIX B PI'OC OO0, a Takke Ha OCHOBE
denepanbHON pabouelt MporpaMMbl BOCITUTAHUS U C YU4ETOM KOHLETIIIUU MPENogaBaHus
ydyeOHOro mpenmera «XuMus» B 00pa3oBaTelIbHbIX OpraHuzanusax Poccuiickoit
denepannm.

[Iporpamma mo xuMuu paszpaboTaHa C IEIbIO OKa3aHUS METOJUYECKON MOMOIIU
YUUTEIIO B CO3/IaHUU paboueil mporpaMmbl 1o y4eOHOMY MIPEAMETY.

[Iporpamma o xumuu Aa€T MPEACTABICHUE O IENAX, OOILIEH CTpaTerun O0y4eHus,
BOCIIUTAHUS W  Pa3BUTHS  OOy4YaIOIIMXCA CpPEACTBAaMU  y4eOHOTro  MpeaMeTa,
yCTaHaBJIMBAET  O0s3aTelIbHOE  MPEIMETHOE  COJAEp)KaHUEe,  MpeaycMaTpUBAET
pacmpezesieHde €ro Io KiaccaM W CTPYKTYpUpPOBaHME MO pasfenam M TeMmam
MPOTrpaMMBbl [0 XUMHUHU, OMPEAEISAET KOJTUYECTBEHHBIE U KAU€CTBEHHBIE XapaKTEPUCTUKHU
COJICp)KaHUS, PEKOMEHJIYEMYIO TMOCIEI0BATCIbHOCTh M3YYEHUS XUMHUHU C YYETOM
MEXIPEIMETHBIX M BHYTPUIIPEAMETHBIX CBSI3€d, JIOTMKA y4eOHOro mpoiiecca,
BO3PACTHBIX OCOOCHHOCTEW OOYYArOIIMXCS, OMPEEsieT BO3MOXKHOCTH MpeAMeTa s
peanuzanuu TpeOOBaHUN K pe3ysibTaTaM OCBOCHUSI OCHOBHON 00pa3oBaTesIbHOU
mporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETro oOpa3oBaHUs, a Takke TpeOoBaHUU K
pesyibTataMm OOy4YeHUs XHMHHM Ha ypOBHE IleJed H3y4deHUsl MpeaMeTa U OCHOBHBIX
BUJIOB YUEOHO-TI03HABATEIILHON JIESITEIbHOCTH 00Y4YaroIIerocs Mo OCBOCHHUIO Y4eOHOIrO
COZIEpIKAHUSL.

3HaHWE XUMHUHU CIYXUT OCHOBOM uisi  (POPMHpPOBAHUS  MHUPOBO33PCHHUS
oOyyJarouierocsi, €ro npejacTaBICHUN O MaTepUATIbHOM €IMHCTBE MHpA, BAXKHYIO POJIb
UrparoT GOPMHUPYEMbIC XUMHUEH MPECTABICHUS O B3aMMOIIPEBPAIICHUSIX YJHEPTUU U 00
HBOJIIOIIMM BEIIECTB B MPHUPOJIE, O MYyTIX pelieHus rio0albHBIX MPOOIeM yCTOMUYUBOTO
Pa3BUTHUSL YEJIOBEUECTBA — CBIPbEBOM, DHEPr€TUUECKOW, IMHUILIEBOM M SKOJIOTHUYECKOU
0e301acHOCTH, IPOOIJIEM 3PABOOXPAHEHHUS.

N3yyenne XUMUU: CHOCOOCTBYET peaiu3alli BO3MOXKHOCTEH JUIsl cCaMOpa3BUTHS

U (HOpMHUPOBaHUS
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KyJbTYpbl JIMYHOCTH, €€ 00mell 1 (PyHKIHOHAIBHON TpaMOTHOCTH; BHOCHT BKJAJ B

(OopMUpPOBAaHNE MBIIUIEHUS U TBOPUYECKUX CIIOCOOHOCTEW OOYy4aroUIMXcs, HaBBIKOB UX

CaMOCTOSITENIbHON y4eOHOU AESITENbHOCTH, SKCIIEPUMEHTAIBHBIX U UCCIIEI0BATENbCKIX

YMEHHM, HEOOXOJUMBIX KaK

B TOBCEJHEBHOM KH3HU, TaK M B MPO(ECCHOHATBHOU MEATEIBHOCTH; 3HAKOMHUT CO
CHelM(PHUKON HaydHOTO MBILUIEHHUS, 3aKJIaJbIBAET OCHOBBI LIEJIOCTHOTO

B3IJIAIA HAa €IMHCTBO IIPUPOJABI U YEJIOBEKA, SIBISETCS OTBETCTBEHHBIM JTallOM B

(GbOpMHpPOBAHUU €CTECTBEHHOHAYYHOM TIpaMOTHOCTH OOYYalOIUXCS;  CIIOCOOCTBYET
(GbopMHUPOBAHUIO IIECHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAYYHBIM

3HaHUSM, K MPUPOJE, K YEJIOBEKY, BHOCUT CBOM BKJIaJ B DKOJIOTMYECKOE 0Opa3oBaHUE
00yJaroImMXxcs.

Jlanupie HampaBiieHUs B OOYYECHUUM XUMHUU OOECIIEUMBAIOTCS CIEIUPUKON
COJIEp’KaHUsl Y4€OHOTO MpeaMeTa, KOTOPBIN SBJISIETCS MEAaroru4ecku aaanTUPOBAHHBIM
OoTpakeHneM 0a30BOM HAYKU XMMHH Ha OMPENeIEHHOM JTare €€ pa3BUTHS.

Kypc xumum Ha ypoBHE OCHOBHOTO OOIIEro o0Opa3oBaHUsS OPUEHTHUPOBAH Ha
OCBOEHHE OOYYalOIMMHUCS CHUCTEMbl [I€PBOHAYAJIBHBIX TOHSITUNH XWUMHH, OCHOB
HEOPraHUYE€CKOW XMMHUHU U HEKOTOPBIX OTACIbHBIX 3HAYUMBIX MOHSITUHA OPTraHUYECKOU
XAMUMU.

CtpykTypa cojAepkaHHsi TporpaMMbl O XUMHH CGOPMUPOBAHA HA OCHOBE
CUCTEMHOr0O mnojaxofa kK e€ uzydyeHuro. CoaepkaHHWe CKIAIbIBACTCA M3 CHUCTEMBI
MOHATUM O XUMHYECKOM DJIEMEHTE U BELIECTBE U CUCTEMBI MOHITUA O XUMHYECKOU
peaKuuu. O6Ge »TH CUCTEeMBI CTPYKTYpPHO OpPraHM30BaHbl [0 MPUHIUITY
IIOCJICIOBATEILHOTO PAa3BUTHS 3HAHMM HAa OCHOBE TEOPETUYECKUX IPEICTABICHHUMN
pPa3HOro YpOBHS:

-aTOMHOMOJIEKYJISIPHOTO YYEHUSI KAK OCHOBBI BCETO €CTECTBO3HAHUS,

-Ilepuoanueckoro 3akona .M. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMHUMU;

YYEHHUSI O CTPOCHUHU aTOMa U XUMHYECKOU CBA3U;

-IPEJICTABICHUN 00 DJIEKTPOJMTHYECKOW JUCCOIMAIMKM  BEIIECTB B

pacTBOpax.

Teopernueckne 3HaAHUS PACCMATPUBAIOTCA HA OCHOBE SMIMPUUYECKU MOJIYYECHHBIX
U OCMBICJIICHHBIX (DaKTOB, Pa3BUBAIOTCA TIOCIEAOBATEIIBHO OT OJHOTO YPOBHS K
JIPYTOMY, BBITIONHSS (PYHKIIMM OOBSICHEHHS] U MPOTHO3UPOBAHUSI CBOMCTB, CTPOCHUS U
BO3MOYKHOCTEMN MPAKTUYECKOTO MPUMEHEHUS U MOJIYYEHHS U3y4aEMBIX BEIIECTB.

OcBoeHne mporpaMMbl 10 XUMHUU CTIOCOOCTBYET (DOPMHUPOBAHHIO MPECTABICHUS
0 XMMHUYECKOM COCTaBJISIOIIEH HAYYHOW KApTUHBI MHUPa B JIOTUKE €€ CUCTEMHOWU
MPUPOABI, LEHHOCTHOIO OTHOLICHUS K HAayYHOMY 3HAHUIO M METOAAM IO3HAHUS B
Hayke. M3ydyeHne XMMHUM MPOUCXOAUT C MPUBIICUCHUEM 3HAHWUNM W3 paHEE M3YyUYCHHBIX

4
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yueOHbIX npeaMeToB: «Okpyxarommii Mup», «buonorus. 5—7 kiaccb» u «Puznka. 7
KJIacce».

[Ipy u3yyeHuu XMMHM NPOUCXOIUT (HOPMHUPOBAHHE 3HAHUI OCHOB XMUMHUYECKOMH
HAayKd Kak 0O0JIaCTU COBPEMEHHOI'O €CTECTBO3HAHHUSA, NPAKTUYECKON JeATEIbHOCTH
YeJl0OBEeKa M KaK OJHOIO M3 KOMIIOHEHTOB MHUPOBOH KyJbTypbl. 3ajadya ydeOHOro
npeaMeTa COCTOMT B (POPMUPOBAHUM CUCTEMBl XMMHMUECKHUX 3HAHUM — Ba)KHEUIIUX
($akTOB, MOHATHUN, 3aKOHOB U TEOPETUYECKUX TOJOKEHUM, MOCTYIMHBIX 0000IIEeHUI
MHUPOBO33PEHYECKOTO XapaKTepa, A3blka HAyKH, B MPUOOIIEHUH K HAayYHBIM METOJaM
NO3HAHUA TPU H3YYEHUU BELIECTB M XUMHUYECKHX peakiuil, B (OPMUPOBAHMH H
Pa3BUTHH MO3HABATENbHBIX YMEHHM W UX MPUMEHEHUU B y4e€OHO-TIO3HABATEIBHON U
y4e0HO-UCCIE0BATENbCKOM AE€ATEIbHOCTH, OCBOEHUH MPaBUi 0€301acCHOro 00palieHus
C BEUIECTBAMHU B IMOBCETHEBHOM KU3HHU.

[Ipy wW3yyeHMM XUMMUH Ha YpPOBHE OCHOBHOIO OOIIEro 0Opa30BaHUS BaKHOE
3HaYEHUE NMPUOOpPENN TaKue 1eJH, KakK:

dbopmupoBaHue MHTEIJIEKTYJIbHO pa3BUTOMN JIUYHOCTH, TOTOBOM
K caM0o00pa3oBaHUIO, COTPYJHHUYECTBY, CAMOCTOSITCIIbHOMY MPHUHSATUIO PEIICHUH,

CIIOCOOHOM  amanTUpOBaThCsl K  OBICTPO ~ MEHSIOIMIUMCS  YCJIOBHSIM  JKU3HH,
HaIpPaBJICHHOCTh O0YYEHUSI HA CUCTEMATUYECKOE TPUOOIICHHE 00yUYatOIUXCs
K CaMOCTOSTENIbHON IO3HABaTEIBHOW ACATEIHHOCTH, HAYYHBIM METOJaM II03HAHWS,
GOpMHpPYIONTUM MOTHBAIIMIO W PA3BUTHE CIOCOOHOCTEH K XHMHH;, OOCCIICUCHHE
YCIIOBUH, CIIOCOOCTBYIOIIMX IPHOOPETCHHIO OOYYarONIMMHKCS OIbITa pPa3sHOOOpa3HOU
NEATEILHOCTH, TIO3HAHWS W CaMOIIO3HAHWS, KIFOUYEBBIX HABBIKOB (KITIOUEBBIX
KOMIIETCHIIUM), WMEIOINUX YHUBEPCAIbHOE 3HAYCHHE Il Pa3IMYHBIX BHJIOB
nesteabHOCTH; (hopMHUpoBaHHE OOMmEH (QYHKIIMOHAIBHOW M €CTECTBEHHO-HAYyYHOUN
TPaMOTHOCTH,
B TOM YHCJIC YMEHUHN OOBSCHATH U OIEHUBATDH SBJICHHS OKPYKAIOMIEr0 MUPA, UCTIONB3YS
3HAHUS W OMBIT, MOJIYYCHHBIC MPH H3YYCHUM XUMUH, MPUMEHATh UX TPU PEIICHUH
npo0jeM B TIOBCEAHCBHOW JKM3HU W TPYAOBOW IEATEIBHOCTH, (OPMHUPOBAHUE Y
0o0ydJaronmxcsi TyYMaHUCTHYECKUX OTHOIIECHUW, TOHMMAHHUS IIEHHOCTH XHMHYECKHUX
3HAHUU 711 BBIPAOOTKH SKOJOTMYECKU II€J1eCO00pa3HOro TOBEACHUS B OBITY H
TPYJIOBOH JEATEILHOCTH B IIENSAX COXPAHEHHUS CBOCTO 3I0POBbSI M OKPYKAFOIICH
MPUPOIHON CPeIbl; pa3BUTHE MOTHUBAIIMHU K 00YUYEHUIO, CITOCOOHOCTEH K CAMOKOHTPOJIIO
¥ CAaMOBOCIUTAHUIO Ha OCHOBE YCBOCHHUSI OOIIEUEIOBEYECKUX IIEHHOCTEH, TOTOBHOCTH K
O0CO3HAaHHOMY BBIOOPY MPOGUIIS U HATIPABICHHOCTH JATBHEHUIIIEr0 00yUYeHUSI.

OO6m1ee 9nCiIO 9acoB, peKOMEHIOBAHHBIX ISl M3y4eHUs XUMuu, — 136 dacoB: B 8
KJ1acce — 68 yacoB (2 yaca B HeJeno), B 9 kiacce — 68 yacoB (2 yaca B HEJEIIIO).
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JUis KaX0To Kiacca MpeaycMOTPEHO pe3epBHOE ydeOHOE BpeMs, KOTOPOE MOXKET
OBITh  KCIIOJIb30BAHO  yYaCTHUKaMHU  OOpa30BaTEIpHOrO  Ipolecca B IENAX
(opMUpOBaHMS BapUAaTUBHON COCTaBIAIOLIEH COJAEpKAHUA KOHKPETHON paboueit
nporpammsl. [Ipu 3TOM 0Osi3aTenpHas (MHBapUaHTHAs) 4acTh COAEpP)KAaHUS IMPEAMETA,
YCTaHOBJIEHHAs] NpPUMEpPHOW paboyeil mporpamMmoil, W BpeMms, OTBOAMMOE Ha €€
U3Y4YEHUE, TOJKHBI OBITh COXPAHEHBI MOJHOCTHIO.



®enepanpHas pabouas mporpamma | Xumus. 8—9 kiaccel (0a30BbIi YPOBEHD)

COJAEP XAHUE OBYUYEHUA

8 KJIACC llepBoHayajibHble XUMHYCCKHE TOHATHS
[Ipeamet xumun. Posib XUMHUM B )KU3HH YellOBeKa. XUMUS B CUCTEME HayK. Terna u

BeecTBa. U3nyeckue CBOMCTBA BEUIECTB. ArperaTHoe coctosiHue BemecTs. [lonsTue
0 MeToJax Mo3HaHus B XuMmuH. Yucteie BemiectBa U cMecu. CrocoObl pa3jeneHus
CMecCeH.

ATOMBI U MOJIEKYJIbI. XUMUYECKHUE dTIEMEHThI. CUMBOJIbI XUMUYECKHUX AJIEMEHTOB.
[IpocThie U ClIOKHBIE BElECTBAa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckas ¢dopmysia. BajgeHTHOCTh aTOMOB XMUMHUYECKUX JJIEMEHTOB. 3aKOH
NOCTOSIHCTBA cocTaBa BemecTB. OTHOcUTeNnbHAs aroMHas wmacca. OTHOCHUTENbHas
MOJIEKYJIsIpHas Macca. MaccoBast J0JIsl XUMUYECKOTO 3JIEMEHTA B COEAMHEHUHU.

KomnuectBo BemectBa. Monbs. MonsipHas Macca. B3auMoCBsI3b  KOJIMYECTBA,
MaccChl U YUClia CTPYKTYPHBIX €IWHUI] BeniecTBa. Pacuérel mo GopMmynaM XUMHUECKUX
COCAUHEHUN.

OU3NYECKUE U XUMUYECKUE ABJICHUS. XUMUYECKas peakius U €€ NpU3Haku. 3aKOH
COXpaHEHUSI MacChl BelllecTB. XuMHUueckue ypaBHeHus. Knaccudukanuss XuMu4ecKux
peakuuit (CoeAMHEHNUs, PA3I0KEHUSI, 3aMELLIEHUs, 0OMEHa). Xumuueckuul SKCnepumMeHn.

3HAKOMCTBO C XMMHUYECKOM TMOCYyA0i, TpaBWiamMu padboThl B J1abopaTopuul u
npuémMamMu oOpaineHuss ¢ JIabopaTopHBIM O0OPYJOBAaHUEM, HM3YyUYCHHUE U OIMCAHUE
(bu3nYeCcKX CBOMCTB 00pa30B HEOPTAHMYECKUX BEIIECTB, HAONIOJEHUE (PU3MUECKUX
(n1aBieHUE BOCKA, TasHUE JIbJla, PaCTUPAHUE caxapa B CTYIKE, KUTIEHUE U KOHICHCALIHS
BOAbI) M XUMHUYECKUX (TOpEHHWE CBEYM, MPOKAIMBAHUE MEIHOW TPOBOJIOKH,
B3aMMOJICUCTBUE MeJla C KHUCJIOTOW) SIBJICHUW, HAONIOACHHE M ONUCAHWE MPHU3HAKOB
MPOTEKAHUS] XMMHYECKUX peakuuil (pa3ioKeHue caxapa, B3aUMOJCHCTBHE CEpPHOU
KHUCIIOTBI € XJIOpUJIOM Oapus, paszioxkeHue ruapokcuga meau (ll) nmpu nHarpeBanuw,
B3aMMOJICHCTBHE KeJie3a ¢ pacTBopoM cosid Meau (1), uzydenue cnocoOoB pazaencHus
cMeceid (C TOMOIIBIO MarHuTta, GUIBTPOBAHMWE, BBHIMAPUBAHUE, TUCTUIUISAIINS,
xpomatorpadusi), IpoBeACHUE OYUCTKH TMOBAPEHHON COJIM, HAOJIOJEHHWE W OIMKMCAHUE
pEe3yJAbTAaTOB MPOBEACHUS ONbITa, WJUIIOCTPUPYIOLIETO 3aKOH COXPAHEHUSI MAacCChl,
CO3JlaHhe MoJieNied MOJeKyd (IIapoCTEP>KHEBbIX). BaxkHeililiue NpeacCTaABUTEIN
HEOPraHMYeCKHUX BelllecTB

Bo3nyx — cmecs razoB. CocrtaB Bozayxa. Kucimopony — 3yneMeHT W IpOCTOE
BelecTBO. Haxoxkaenue kuciopoga B mpuponae, Pu3ndeckne U XUMHUIECKHUE CBOWCTBA
(peakiuu  ropenusi). Oxcuabl. [Ipumenenue xucimopoma. CrnocoObl MOIyYEHHUS
KHCIIOpOJia B Ja0OpaTOpWU U MPOMBINIICHHOCTH. KpyroBopoT KuCIOpOaa B PHUPOJIE.
O30H — amnoTpomHas MoIu(HUKAIUS KHCIOPOa.
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TemnoBoii 3pheKT XUMUIECKON PeakIK, TEPMOXUMUYECKUE YPAaBHEHHS, IK30- U
SHAOTEPMUYECKHUE peaKUUH. TOMIMBO: Yyrojib U METaH. 3arpsi3HEHUE BO3AyXa, YCUJIICHUE
NapHUKOBOTO 3 (dekTa, pa3pylIeHHe 030HOBOTO CIIOA.

Bonopon — snemeHT M mpocrtoe BemecTBo. HaxoxneHune Bomopona B IPUPOJE,
bu3nUeckue U XMMUYECKHUE CBOWCTBA, MPUMEHEHHE, CTIOCOObI moydeHusi. KucioTsl u
COJIH.

Monsipabiil 00BEM ra3oB. PacyéTsl N0 XUMHUYECKUM YPAaBHEHUSIM.

dusnueckne cBoMcTBa BOAbl. Bonma kak pactsopurens. PactBopel. Haceiennsie n
HEHACBILLEHHBIE pacTBOPHI. PacTBOPUMOCTE BelecTs B BoAe. MaccoBas 101 BEIECTBA
B pacTBOpe. XMMHUYECKHE CBOMCTBA BOAbL. OCHOBaHMs. POib pacTBOPOB B IPUPOJE U B
YKW3HU 4YenoBeKa. KpyroBopoT BoJbI B Ipupoe. 3arpsi3HEHUE MIPUPOAHBIX Boa. OXpaHa
Y OYMCTKA NIPUPOJHBIX BOL.

Knaccudukanust Heopranmueckux coenuuenuit. Oxcunapl.  Knaccudukarus
OKCH/IOB: coJieo0Opa3yroiue (OCHOBHBIE, KHUCJIOTHBIE, amdoTtepHbIe) u
HeconeoOpasyromue. Homenknarypa okcugoB. dusnueckue U XMMUYECKHE CBOWCTBA
okcuaoB. [TomyyeHne okcuioB.

OcHoBanus. Kiaccudukanys oCHOBaHUMA: IIEIOYM U HEPACTBOPUMBIE OCHOBAHMSI.
Homenknatypa ocHoBanuii. ®usnueckne HU XUMHYECKHUE CBOMCTBA OCHOBAHUM.
[TomydyeHnrne OCHOBaHMUIA.

Kucnotel. Knaccudukauusa xkucnor. Homenknatypa kucinor. dusmueckue u
XAMUYECKUE CBOMCTBA KUCJIOT. Psan aktuBHOCTH MeTtaiuioB H.H. bekerosa. [Tonydyenne
KHCJIOT.

Conu. HomeHknatypa coneil. @u3nueckue 1 XMMHUECKUE CBOMCTBA COJIECH.
[Tonydyenue conen.

I'eneTnyeckas cBSI3b MCKAY KiIaCCaMH HCOPTaHNYCCKHUX COCHHHGHHﬁ. Xumuueckuu
IKCcnepumenni.

KaueCTBEHHOE OMNpEIEICHUEe COJEPKaHMUSI KHUCIOPOJa B BO3JAyXe, IOJy4YEHUE,
coOupaHue, pacro3HaBaHWE€ M M3yUYEHHE CBOWMCTB KHUCIOpOAa, HaOJ0IeHHE
B3aMMOJICUCTBUSI BEUIECTB C KUCIOPOJOM M YCJIOBHUSI BOBHUKHOBEHUS U MPEKpaIleHUs
roperust (mokapa), O3HAKOMJIEHHE C O0Opa3llaMH OKCHUJIOB U OINHCAHHE HX CBOICTB,
MOJIy4eHHE, COOMpaHue, pacrlo3HaBaHWE M HM3YYECHHE CBOMCTB BOJOpoja (TOpeHHe),
B3auMoJjielicTBue Bojgopoaa ¢ okcuagom wmeau (1)  (Bo3amMokXHO uCHOIB30BaHUE
BUJIEOMATEPUATIOB), HAOMIOJeHue O00pa3lloB BELIECTB KOJIMYECTBOM |  MOJb,
UCCJIEI0BAHNE OCOOEHHOCTEN PAcTBOPEHHMsI BEILIECTB C Pa3IMYHON PacTBOPUMOCTHIO,
MIPUTOTOBJICHUE PACTBOPOB C OMNPEACIEHHOM MACCOBOM [IOJIEM PaCTBOPEHHOIO
BEIIECTBA, B3aMMOJIEUCTBHE BOJbI C METa/llaMH (HATpUEM U KaJbliueM) (BO3MOXKHO
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MCIIOJIh30BaHUE BUICOMATEPHUAIIOB), UCCIIEIOBAHUE 00PA3I[0B HEOPTAHMYECKUX BEIIECTB
Pa3IMYHBIX KJACCOB, HAOIIOJICHUE W3MEHEHHS OKpPacKH WHIMKATOPOB B PacTBOpax
KHCJIOT U IIesIoueH, n3ydeHue B3aumoeicTeus okcuaa meau (1) ¢ pactBopom cepHoit
KHUCJIOTBI, KUCJIOT C METaJUIaMU, PEaKIUi HEUTPAIU3ALNH, [TOJyYEHUE HEPACTBOPUMBIX
OCHOBaHHWM, BBITECHEHHE OJHOTO MeETaUla APYTUM W3 PacTBOpa COJIM, PEUICHUE
DKCIIEPUMEHTAIIBHBIX 3a7ad 10 TeMme «BaxHeWmme Kiaccbl HEOPraHUYECKUX
COCTUHCHUI.

IHepuoanuecknii 3akoH u Ilepuoanueckasi cucrema xumuyeckux djiemenros JI.HU.
MenaeJieeBa. Crpoenue aTOMOB. Xumuueckas CBA3b.
OKHCIUTETBHOBOCCTAHOBUTE/IbHbIC PEAKIIUU

[lepBble MOMBITKU KJIACCU(PHUKAIMNA XUMUYECKHX 3JeMEHTOB. [loHsATHE O rpymmax
CXOJHBIX 3JIEMEHTOB (I1LIE€JIOYHBIE U IIETOYHO3EMEIbHbIE METAJUIbI, TAJIOr€Hbl, MHEPTHbIE
rasbl). DJIIEMEHTbI, KOTOpbIE 00pa3yroT aM(pOTEPHBIE OKCUIBI U TUAPOKCHIBI.

Ilepnogmueckuit 3akoH. llepmonnueckas cucrema XuMH4YeCKuX dieMeHTOB J[.U.
MenneneeBa. Koporkonepuognas u uimHHomepuonHas ¢opMel [lepuoauueckoit
cucTeMbl XuMH4YeCcKux anemMeHToB /.. Menneneesa. Ilepuoas! u rpynnsl. @uzndeckui
CMBICJI IOPSIIKOBOIO HOMEPAa, HOMEPOB IIEPUOA U TPYIIIIBI JIEMEHTA.

Crpoenue atomoB. CoctaB aTomHbIX siaep. M3otombl. DnekTpoHbl. CTpoeHue
ANEKTPOHHBIX 000J0YEK aTOMOB MEpBbIX 20 XMMUYECKHUX 3JeMeHTOB llepuoanueckoit
cucrembl J[.M. MeHnneneeBa. XapakTepuCTHKa XUMHYECKOTO OJJIEMEHTAa IO €ro
noJioxkeHuto B [leprnoanueckoi cucreme J1.M. Menneneena.

3aKOHOMEPHOCTM M3MEHEHUS paanyca aTOMOB XHMHYECKHX DJIEMEHTOB,
METAUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO IPYIIaM U NEPUOIAM.

3nauenue Ilepuonnueckoro 3akoHa W Ilepuoguyeckoil CUCTEMBI XMMHUYECKHX
AJIEMEHTOB I Pa3BUTUA HayKu U NpakTuku. /(.M. MeneneeB — yu€HbIN U rpakJaHVH.

Xumuueckass  cBsi3b. KoBaneHTHass  (NOJsipHass M HENOJISIPHAs)  CBSI3b.
DNEeKTPOOTPULATENBHOCTh XUMUYECKUX JIEMEHTOB. IOHHAs CBA3b.

Crenenp oxucneHus. OKUCIUTEIBHOBOCCTAHOBUTENBHBIE peakiuu. I[Iponeccsr

OKHCJIICHMS H BOCCTaHOBJICHHsA. OKHUCIUTEIN W BOCCTAHOBUTEIH. XuMuyeckuil
IKCnepumenni.

u3ydeHue oOpaslloB BEMIECTB METANIOB W HEMETAJJIOB, B3aWMOJICHCTBUE
TUAPOKCUJA LHMHKA C pacTBOpPAMHU KHUCJIOT M IIEJIOYEH, MPOBEICHUE OIbITOB,
WUTIOCTPUPYIOIINX MPUMEPHl OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX peakluil (TopeHwue,
pEeaKIu pa3oKeHUsl, COETUHEHHUS).

Mescnpeomemuvie cés3u
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Peanm3zamuss MeEXIpeIMETHBIX CBSi3e INpW HM3ydeHUH XUMUU B 8§ Kiacce
OCYIIIECTBIIAETCS Yepe3 MCIIOIb30BaHME KaK OOIINX €CTeCTBEHHOHAYYHBIX IOHATHH, TaK
U TOHATHH,  SABIAIOMIUXCS  CHCTEMHBIMH I OTACIBHBIX  NPEAMETOB
€CTECTBCHHOHAYYHOTO IIUKJIA.

OOmume ecTeCTBCHHOHAYYHBIC TTOHATHS: HAyYHBIN (DaKT, TUIIOTE3a, TCOPHS, 3aKOH,
aHaln3, CHHTE3, KiIaccuuKamus, ICPUOANYHOCTD, HAOIIOACHHE, HKCICPHMEHT,
MOJICTUPOBAHHUE, U3MEPEHUE, MOJICITb, SIBJICHHE.

®dwusnka: MaTepus, aToM, 3JCKTPOH, MPOTOH, HEHTPOH, WOH, HYKJIHJ, H30TOIIHI,
PaJIMOaKTUBHOCTh, MOJIEKYJa, DSJIEKTPUYCCKHN 3apsi, BEHIECTBO, Telo, OO0BEM,
arperaTHoe COCTOSIHHE BEIECTBA, a3, (PU3NYCCKUEC BEIWYUHBI, CIUHHUIIBI H3MEPCHU,
KOCMOC, TUTaHEeTHI, 3BE31161, CoIHIIE.

buonorus: gporocunres, apixanue, ouocdepa.

I'eorpadus: armocdepa, rugpocdepa, MUHEpabl, TOPHBIE MOPOJbI, MOJIE3HBIE
UCKOTIaeMBbI€, TOTUTMBO, BOJTHBIC PECYPCHI.

9 KJIACC BemecTBO M XMMHYECKAS PeaKIUsA
[Tepuonnueckui 3akoH. Ilepuomnueckas cucrema Xxumuyeckux snemeHtoB J[.I.

MenaeneeBa. CTpoeHHE aTOMOB. 3AKOHOMEPHOCTH B M3MEHEHHHM CBOWCTB XMMHYECKUX
AJIEMEHTOB MEPBBIX TPEX MEPUOJOB, KaJIMs, KAIBLUA U UX COCIMHEHUN B COOTBETCTBUU
C TIOJIO’KEHHUEM IIEMEHTOB B [lepronueckoi CuCTEME U CTPOEHUEM MX aTOMOB.

CrpoeHune BenecTa: BUIbI XUMHUYECKON CBSI3U. THUIBI KPUCTAJUIMYECKUX PEIIETOK,
3aBUCHUMOCTb CBOMCTB BEIIECTBA OT THUIIA KPUCTALIMYECKOW PEWETKM U BHIA
XUMHYECKOM CBA3H.

Knaccudukanus ©u HOMEHKJIaTypa HEOPraHMYECKHUX BEIIECTB. XHMHUYECKUE
CBOMCTBA BEILIECTB, OTHOCAIIMXCS K PA3JIMYHBIM KJIacCaM HEOPraHUYECKUX COCAUHEHUN,
TE€HETUYECKas CBsI3b HEOPTaHUYECKUX BEILECTB.

Krnaccudukanus XMMUYECKUX PEaKIMi MO pa3MYHbIM MpU3HAKaM (M0 YHCITy U
COCTaBy YYacTBYIOUIMX B PEaKIMU BEUIECTB, MO TEIUIOBOMY 3(PPeKTy, MO M3MEHEHHUIO
CTETMEHEW OKHUCICHUS XUMHUYECKHX OJJIEMEHTOB, MO OOpaTUMOCTH, IO YYacTHIO
Katanu3aropa). JK30- U S3HIOTEPMUYECKUE PEAKLUU, TEPMOXUMUYECKNE YPAaBHEHUS.

[lonsitTue o ckopocth XuMHuUeckol peakuuu. Ilonstue 00 00paTUMBIX U
HEOOpAaTUMBIX XHMHMYECKUX peakuusax. [loHATHE O TOMOTE€HHBIX M TeTepOTEeHHBIX
peakuusax. llonsarne o karamuse. Ilomstue o xummyeckom paBHoBecnH. DaxTopsl,
BIMSIOIIAE HAa CKOPOCTb XHMHMYECKOW pEaKUuu U IOJOKEHHE XHMHUYECKOIrO

paBHOBECHSI.
OKUCAUTETHLHO-BOCCTAHOBUTEIBHBIC peakuuu, AIEKTPOHHBIN Oayanc
OKHUCIIUTEIBHO-BOCCTAHOBUTEIHHOM peaKIuu. CocraBnenue ypaBHEHUI
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OKUCJIUTEIIbHOBOCCTAHOBUTEIBHBIX PEAKIUM C MUCIOJIb30BAHUEM METOJa AJIEKTPOHHOTO
OasnaHca.

Teopus SIEKTPOJUTUYECKON JUCCOLMALMH. IEKTPOJIUTHI U HEIJIEKTPOJIUTHI.
Katnonsl, aHumoHbl. MexaHW3M [OHCCOLMAIMM BEUIECTB C Pa3IMYHBIMU BUIAMU
xuMu4eckoit csizu. CreneHs aucconuanuu. CUIbHBIE U CIIa0bIe 3JIEKTPOJIUTHI.

Peakiuu moHHOro OoOMeHa. YCIOBHS NPOTEKAHHS PEaKIUid HMOHHOrO OOMEHa,
MOJIHBIE U COKPAIIEHHBIC HOHHBIC YpaBHEHUS peakiuii. CBONCTBA KUCIIOT, OCHOBAHUM 1
COJICH B CBETE MPEACTABICHUN 00 JJICKTPOIMTHYECKOW auccormarnui. KadecTBeHHBIC
peakuuu Ha UOHBL. [IoHsATHE O TUAPOIN3E CONEN.

Xumuyeckuii 5KChepumenm:

03HAKOMJICHUE C MOJACIISIMU KPUCTAJUTMYECKUX PEIIETOK HEOPTaHUUYECKUX BEIIECTB
— METAJUIOB M HEMETAJJIOB (rpaduTa U aaMasa), CIOKHBIX BEIIECTB (XJOpUIa HATpus),
UCCIICIOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHMUYECKOW pEakiuu OT BO3JCUCTBUS
pa3IMYHbIX (PAKTOPOB, HCCIEIOBAHUE BJEKTPOIMPOBOJHOCTH PACTBOPOB BEIECTB,
mpoliecca IUCCOIUAIMU KUCIIOT, IIEN0Yel U coseil (BO3MOKHO MCIOJIB30BAHUE BUICO
MaTepuaioB), MPOBEJICHUE OIMBITOB, MILTIOCTPUPYIOIIUX MPU3HAKU MTPOTEKAHUS PEAKIUI
HOHHOTO 0OMeHa (00pa3oBaHME OCajJKa, BhIJICICHHUE ra3a, 00pa30BaHHUE BObI), OMBITOB,
WUTIOCTPUPYIOIINX TPUMEPHI OKUCIUTEILHO-BOCCTAHOBUTENBHBIX pPEaKInii (TOpeHwue,
peakiuy pasJIoKEHUs, COCIUHECHUS), Paclo3HaBaHWE HEOPraHWYECKUX BEIIECTB C
MOMOIIBI0 KAaYECTBEHHBIX PEAKIUA HA WOHBI, PEIICHUE SKCIEPHUMEHTAJbHBIX 3aJ]1ad.
HeMmeTasibl 4 MX coeIMHEHU S

O6miass  xapaktepucTtuka ramoreHoB. (OCOOEHHOCTH  CTPOEHUS  aTOMOB,
XapakTepHble cTerneHn okucieHus. CtpoeHne W (Pu3MYecKue CBOMCTBA MPOCTHIX
BEILIECTB — TrajJloT€HOB. XUMHUYECKHE CBOWCTBA HAa MpUMeEpe XJopa (B3auMOACHCTBHUE C
MEeTajulaMM, HEeMeTaulaMu, IiejgodaMu). XjopoBoaopona. CoiiiHas — KHUCIOTa,
XMMHUYECKUE CBOMCTBA, MOJIyYEHHE, MPUMEHEHHUE. J[efCTBUE XJIOpa M XJIOPOBOAOPOAA
Ha OpraHu3M 4yejoBeka. BaxkHeiime XJopu bl U UX HaXOXKJECHUE B PUPOJIE.

O6mass xapakrtepuctuka 3iemMeHTOB VIA-rpynnbel. OcoOEHHOCTH CTPOEHHS
aTOMOB, XapakTepHble cTeneHu okucieHus. CrTpoeHne u (u3MyecKkue CBOWCTBA
MPOCTBIX BEIIECTB — KHUCJIOpOAa U cephbl. AJUIOTpONHBIE MOAM(HUKAIIMKA KUCIOpoaa U
ceppl. XuUMHYECKHE CBoicTBa cepbl. CepoBoiopoid, CTpoeHue, (Q(U3HMYECKUEe U
XUMHUYeCcKue cBorcTBa. OKCUABI CEphl KaK MPEACTABUTENIN KUCTOTHBIX OKCHIO0B. CepHas
KHCIIOTa, (PU3UYECKHEe U XUMUYECKHUE CBOMCTBA (00IIME Kak MpeacTaBUTENs Kiacca
KACIOT U crnenuduueckne). XUMHYECKUE PEakluu, JeKalmue B OCHOBE
IPOMBIIUIEHHOTO CHoco0a IMOJy4eHUsl CEepHOM KHUCIOThL. IlpuMmeHeHue cepHo
kucioThl. ColM CepHOM KHUCJIOTHI, KAaueCTBEHHAas peakuus Ha Cyiab(haT-uoH.
Haxoxnenue ceppl m €€ coeqMHEHMM B IpUpoAe. XUMHUYECKOE 3arps3HEHUE
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OKpPY’KaIoIEeH Cpelibl COETMHEHUAMU CEPbI (KUCIOTHBIE AOXKIH, 3arpsI3HEHUE BO3AyXa U
BOJOEMOB), CITIOCOOBI €r0 MPEJOTBPAICHUS.

O6m1as xapaktepuctuka neMeHToB VA-Tpynnbl. OCOOEHHOCTH CTPOEHUSI aTOMOB,
XapaKTepHbIe CTEMEHU OKUCICHUS. A30T, pacCpOCTpaHEeHUEe B MPUPOJE, PU3NUECKUE U
xummudeckue cpoiictBa. KpyroBopor azora B mpupojsie. AMMUak, ero ¢pu3nueckue u
XUMHUYECKUE CBOICTBA, MOJyYeHrue u npuMeHenre. Coau aMMOHMS, UX GU3HUYECKUE U
XUMHUYECKUE CBOMCTBa, NMpuMeHeHue. KauecTBeHHass peakivsi Ha HOHBI aMMOHWUSI.
A3OTHast KucjoTa, € MoJiyueHue, PU3NYECKUe U XMMUYECKHE CBOMCTBa (OOIIHME Kak
IpeICTaBUTEINS Kilacca KUCIOT U cnenuduyeckue). Mcrnonb3oBaHuE HUTPATOB U COJIEH
aMMOHHSI B KaueCTBE MHUHEpAJbHBIX YI0OpeHuil. XuUMHUUYECKOE 3arpsi3HCHUE
OKpY>KaloIlel cpeibl COSAMHEHUSIMU a30Ta (KUCIOTHBIC JOK/IHU, 3arpsi3HEHHUE BO3/1yXa,
no4Bbl U BoJoEMOB). Dochop, amnoTpornubie Mmoaudukanuu docdopa, puznueckue u
xumudeckue cporctBa. Okcun gocdopa (V) u dochopHas kucinora, GU3MUECKUE WU
XUMUYECKHE CBOWCTBa, TmoiydeHue. Hcnons3oBanue QocdaTtoB B KadyecTBe
MUHEPAJIbHBIX yJI00pEHUH.

O6mass xapakrtepuctuka 3iemMeHTOB IVA-rpynnbel. OCOOEHHOCTHM CTPOECHMS
aTOMOB, XapaKTEpHbIC CTEIEHH OKHUCJICHHS. YTIEpOJ, aUIOTPOIHbIE MOAU(PHUKALINH,
pacnpocTpaHeHuEe B NpHUpOAE, (PU3NYECKHE U XUMHUYECKHME CBOWCTBA. AJcopOuus.
Kpyrosopot yriepoaa B npupojse. Okcupl yriepoaa, ux GuU3NUecKue U XUMUUYECKUE
CBOWCTBA, ACHCTBHUE HA KUBbIE OPraHU3MBbI, IOJYYCHUE U IPUMEHEHUE. DKOIOTUUECKUE
npoOJieMbl, CBsizaHHbIE ¢ okcusioM yriepoaa (1V), runoresa riobanibHOTO MOTEIICHUS
KJIMMaTta, MapHUKOBBIA 3¢ (dekT. YroiapHas KuciIoTa M €€ Conu, uX (usmyeckue u
XUMHUYECKHUE CBOMCTBa, TMOJyYeHHEe W TnpuMeHeHue. KadecTBeHHass peakius Ha
kapOoHaTUOHBI. Mcnonp30BaHre KapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIUICHHOCTH U
CEJIbCKOM XO3SIMCTBE.

IlepBoHauasibHbIC TMOHATHS 00 OpPraHWYECKUX BEIIECTBAX KaK O COEIUHEHMSIX
yraepoja (MeTaH, 3TaH, STWJEH, alleTWJIEH, 3TaHOJ, TJIUUEPUH, YKCYCHas KHUCIOTa).
[TpupoaHbIE HICTOYHUKH YTIIEBOIOPOOB (YT0Jib, IPUPOJIHBIN Ta3, HEPTH), MPOTYKTHI UX
nepepaboTku (O€H3WMH), WX POJb B OBITY ©W MNpoMbIIuIeHHOCTH. [loHATHE O
OMOJIOTUYECKH Ba)KHBIX BEIIECTBAX: KUPaX, O€lIKax, YrJieBoJax — U UX POJH B KU3HH
yeroBeka. MaTtepuanbHOE €IMHCTBO OPTaHUYECKUX M HEOPTaHUYECKUX COCTMHEHUM.

Kpemuuii, ero gusnueckne m XuMUUECKUE CBOMCTBA, MOJyYECHHUE U MPUMEHEHUE.
Coenunenust kpemHusi B npupojae. O0ume npencrapieHus: 00 okcuae kpemuus (1V) u
KpeMHueBou kuciote. CHUIIUKAThl, UX HCIOJIb30BaHUE B OBITY, B MPOMBIIIJICHHOCTH.
Baxueiiiie cTpouTenbHbIE MaTepHalbl:  KepaMHKa, CTEKJIO, IIEMEHT, O€eTOoH,
xene300eToH. [IpobieMbl 0e30MacHOr0 MCIONIBb30BAHUS CTPOUTEIBHBIX MAaTEPUAIOB B
MOBCEIHEBHOM KU3HU. XuMuueckuil IKCnepumeHn.
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M3ydyeHHE OO0pa3lloB HEOPraHWYECKUX BEHIECTB, CBOWMCTB COJISHOM KHCIIOTHI,
MPOBEICHUE KAaYE€CTBEHHBIX PEAKIMN Ha XJIOPUI-UOHBI U HAOIIOJCHHE MPU3HAKOB UX
MPOTEKaHUs, OMbIThI, OTpaXkarolye GU3NIECKUE U XUMUYECKUE CBOIMCTBA TaJIOTC€HOB U
WX COEJAWHEHUU (BO3MOXXHO HCIOJIb30BAHHE BHUIECOMATEPUATIOB), O3HAKOMJICHHUE C
oOpasnaMu  XJIOpUJ0B (TaJIOTEHHUIOB), O3HAKOMJIEHWE C oOpasiamMu cepbl U €
COCTMHEHMSIMU (BO3MOYKHO HCITOIH30BaHNE BHUCOMATEPHAJIOB), HAOIIOICHHNE TIpoliecca
oOyrauBaHuUs caxapa Moj AeCTBHEM KOHIICHTPUPOBAHHOM CEPHOM KHUCIIOTHI, U3YUYCHUE
XUMHUYECKUX CBOMCTB pa30aBIEHHON CEpHOM KHUCIIOTHI, MPOBEJICHUE KaueCTBEHHOU
peakiuu Ha cysb(paT-uoOH U HAOJIOJeHHE MpU3HaKa €€ MPOTEeKaHUs, O3HAKOMIICHUE C
dbuznyeckuMu  cBoWcTBaMHM  a3zora, (Gochopa U HUX COCAMHEHHM  (BO3MOKHO
UCIIOJIb30BAaHUE BHUJCOMATEpUAIOB), 0Opa3aMu a30THBIX U (HOChHOPHBIX YAOOpPEHUH,
MoJlydyeHue, coOMpaHue, pacro3HaBaHWE M HU3YyUYCHHUE CBOMCTB aMMHUAKa, MPOBEJICHUE
KaueCTBEHHBIX PEaKIMii HAa MOH aMMOHHUS U QocdaT-MOH U HU3y4YEHUE MPU3HAKOB HX
IIPOTEKAHMS, B3aWMOJCHUCTBUE KOHUEHTPUPOBAHHOW a30THOM KHCIOTBI C MEIBIO
(BO3MOKHO HCIOJIb30BAHHE BUACOMATEPHUAIOB), U3YUYEHHUE MOJENCH KPUCTATIMUYECKUX
peméTok anmaza, rpadura, QyiepeHa, O3HAKOMIICHHE C MPOLIECCOM aJCcOpOIu
PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIEM M YCTPOWCTBOM IPOTHMBOTasa,
MOJIy4eHHe, COOMpaHue, paclio3HaBaHUE M M3YYECHHE CBOWMCTB YIJIEKMCIIOTO Tasa,
MPOBEICHUE KAueCTBEHHBIX pEaKIMii Ha KapOOHAT W CHJIMKAT-UOHBI U M3YyYCHHE
MPU3HAKOB WX  MPOTEKAHWS, O3HAKOMJIICHME C  MNPOAYKIMEH  CHJIMKATHOU
IIPOMBILIJIEHHOCTH, PELIEHHE OJKCIEPUMEHTAJbHBIX 3ajay 10 Teme «Baxuenmue
HEMETAJUJIbI M UX COCAUHECHUD. MeTa/ulbl U UX COeAMHEHUS

OO6mas xapakTepUCTHKAa XMMHUYECKUX AJIEMEHTOB — METAJVIOB HA OCHOBaHUU HUX
noJjioxkeHus B Ilepuognueckon cucremMe xumuueckux sneMeHToB .M. MenneneeBa u
cTpoeHusi atoMoB. CTpoeHue MeTauioB. Meramnuueckas CBA3b WM METaUIM4ecKas
KpUCTAUINYECKAsT PpEMIETKA. OJIEKTPOXUMUYECKUN pAN  HANPSHKEHU METAJUIOB.
dusnyueckne W XUMHUYECKHME CBoicTBa MeTauioB. OOmue cmocoObl MOTydYeHUs
METaJJIOB.

[ToHsaTHE O KOPPO3UU METAJIOB, OCHOBHBIE CITOCOOBI 3aIITUTHI UX OT KOPpo3uu. CIrijiaBbl
(ctanp, 9yTyH, JIOPATIOMAHUN, OPOH3a) U UX MPUMEHEHUE B OBITY U TIPOMBITINICHHOCTH.

[llenounsle MeTaiuibl: MOJIOXKEHHE B llepuommueckor cuCTEME XUMHUYECKHX
anemeHTtoB J[.M. MeHnaeneeBa, CTpOEHHME HMX aTOMOB, HAXOXJICHUE B MPUPOJE.
®du3nyeckue M XHMHUYECKHE CBOMCTBA (Ha mpuMmepe Hatpus U Kaius). Okcuasl U
TUAPOKCUIBI HATPUS U Kanus. [I[puMeHeHne mea0uHbIX METAIOB U UX COCIUHEHUI.

[IlemoyHO3EMENBHBIE METAIUIBI MATHUM U KAJIBLUM: TTOJI0kKEeHUE B [lepuonnyeckon
cucteMe xumuueckux 3neMeHToB [[.. MeneneeBa, CTpoeHUE UX aTOMOB, HAXOXKICHUE
B npupoge. Ouznyeckue M XMMUYECKUE CBOMCTBA MAarHusi U Kalblus. BakHeume
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COCMMHEHMS Kablusl (OKCHI, THAPOKCUM, coyr). KECTKOCTh BOABI M CIIOCOOBI €&
YCTpaHECHUS.

AJroMuHUN: TIo1okeHue B [leprnoandeckoit cucteMe XUMU4YecKux deMmeHToB J[. M.
MenneneeBa, CTPOCHUE aTOMa, HAaXOXJIeHHE B npupojae. Ousznueckue U XUMUYECKUE
CBOMCTBA aTtOMUHUS. AM(POTEpHBIC CBOMCTBA OKCHUIA M THJIPOKCH/IA aJTFOMUHUSI.

Kenezo: nonoxenune B llepuomuueckord cucteMe XUMUYECKUX 3yemMeHToB JI.U.
MenpneneeBa, CTpOCHUE aTOMa, HAaXOXJAEHUE B npupojae. Ouznueckue U XUMHYECKUE
cBoiicTBa xene3a. Oxkcunpl, rusipokcuabl U conu xenesa (1) u xenesa (11l), ux cocras,
CBOMCTBA U MOJTy4eHUE. Xumuueckuil dKCnepumeHm.

O3HaKOMJIEHUE ¢ o0pa3llaMyd METAJIJIOB U CIJIaBOB, UX (U3UUYECKUMU CBOMCTBaMH,
U3yYeHUE  pe3yJbTaTOB  KOPPO3UHM  METAIOB  (BO3MOXKHO  HCHOJB30BAaHHE
BUJICOMATEPUAIIOB), OCOOEHHOCTEN B3aMMOICHUCTBUSI OKCU/IA KAl U HATPUS C BOJIOU
(BO3MO>KHO HCTIOJIb30BAaHUE BUIEOMATEPUAIIOB), UCCIEIOBAHNE CBOMCTB KECTKON BO/IBI,
mpoliecca  TOpeHMsl  JKele3a B KHCIOpoje  (BO3MOXKHO — HCIOJIb30BAHUE
BUJICOMATEPUAIIOB), MPU3HAKOB MPOTEKaHUS Kau€CTBEHHBIX PEaKIMil Ha UOHBI (MarHusl,
Kalbliusg, anoMuHusd, nuHka, skeneza (1) u xeneza (ll), mequ (I1), HaGmonenue u
ONMCAaHUE TMPOLIECCOB OKPAIIWBAaHUA IUIAMEHM HOHAMHU HATpHisl, Kalusl U KaJbLHs
(BO3MOKHO HCMOJIb30BAaHUE BUIEOMATEPHUATIOB), UCCIEN0BaHUE aM(OTEPHBIX CBOMCTB
TUIAPOKCUA ATFOMUHUS M TUIPOKCU/IA IIUHKA, PEIIEHUE SKCIEPUMEHTAIIBHBIX 337a4 10
Teme «BakHelIlre METaJUTbl U UX COCIMHEHUS». XUMUSA U OKPY Kaolas cpeaa

BemecTtBa u Marepuasibpl B IIOBCEIHEBHOM JKM3HM 4YeJoBeKa. be3omacHoe
UCIIOJIb30BAHUE BEIIECTB M XHUMHYECKUX peakiui B ObITy. llepBas momomp mpu
XUMHUUYECKUX 0KOTaX U OTPABIICHUSIX.

XUMHUYECKOE 3arpsi3HEHHE OKpYyKarolled cpenapl (mpeaesibHas —JomycTUMast
KoHIleHTpanus BemiecTB (ganee — IIJIK). Ponb XuMuu B pelIEHWH SKOJIOTHUYECKUX
npoOnemM. Xumuueckuti 3Kcnepumenm:

U3y4deHue o0pa3iioB MaTepHAIOB (CTEKIIO, CIIABB METAJIOB, TIOJIMMEPHBIC

MaTepHabl).

Mesicnpeomemuvie cés3u
Peanuzanust MeXnpeAMETHBIX CBS3€d NOpU M3yYeHMH XUMHM B 9 Kjacce

OCYIIIECTBIISIETCS 4Yepe3 HCIOJb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX TMOHSITUM,
TaK W TIOHATHH, SBISIONIMXCA CHUCTEMHBIMH JUIA  OTJEIBHBIX  IPEAMETOB
€CTECTBEHHOHAYYHOTO IUKJIA.

OO61ue ecTeCTBEHHO-HAayYHbIE MTOHATHS: HaAyYHbIN (pakT, TMIoTe3a, 3aKOH, TEOPHs,
aHajgu3, CHUHTE3, KiIacCu(UKalus, NEePUOJUYHOCTh, HAOMIOJACHUE, HKCICPUMEHT,

14



®enepanpHas pabouas mporpamma | Xumus. 8—9 kiaccel (0a30BbIi YPOBEHD)

MOJICJIUPOBAaHUE, M3MEPEHHE, MOJENb, SBICHUE, MapHUKOBBIA 3(PPeKT, TeXHoIoTHf,
MaTepuaibl.

®duszuka: mMaTepus, aToM, 3JEKTPOH, MPOTOH, HEHTPOH, MOH, HYKJIHJ, W3OTOIBI,
pPalOaKTUBHOCTb, MOJIEKYJA, AJNEKTPUUYECKUI 3apsii, TPOBOJHUKH, MOIYIPOBOIHUKH,
TUDJIEKTPUKHU, (POTORIEMEHT, BEIIECTBO, TEI0, 00BEM, arperaTHOE COCTOSIHUE BELIECTBA,
ras, pacTBOp, pPacTBOPUMOCTb, KPHUCTAJUIMUECKas pEIIETKa, CIUIAaBbl, (usnueckue
BEJIMYMHBI, CAUHHIIBI H3MEPEHUsS, KOCMHYECKOE IPOCTPAHCTBO, IUIAHETHI, 3BE3NBI,
Connue.

buonorust: ¢orocunTes, npixaHue, Ouocdepa, SKOCUCTEMA, MHUHEpAIbHBIC
yI0OpeHus, MUKPOAJIEMEHTHI, MAKPOIJIEMEHTHI, IUTATEIbHBIC BEIIECTBA.

I'eorpadus: armocdepa, rugpocdepa, MUHEpabl, TOPHBIE MOPOJbI, MOJIE3HBIE
UCKOIIaeMbl€, TOIUIMBO, BOJIHBIE PECYPCHI.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOT'PAMMBI 110 XUMHUH
HA YPOBHE OCHOBHOI'O OBILIEI'O OBPA30OBAHUA
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JIMYHOCTHBIE PE3YJbTATBI

JIM9HOCTHBIE PE3yNbTaThl OCBOCHHSI IPOTPaMMbl OCHOBHOTO 00IIIeT0 00pa3oBaHUs
JOCTUTAIOTCS B XOJ€ OOYYCHHsS] XMMHHA B €IMHCTBE Y4YeOHOH W BOCIHUTATEIHHOU
NESATETLHOCTH B COOTBETCTBUU C TPAJAUIIMOHHBIMU POCCHMCKUMU COITMOKYJIBTYPHBIMH H
JyXOBHO-HPABCTBCHHBIMU IICHHOCTSIMH, TPHHATHIMH B OOINECTBE TpaBUIAMH W
HOpMaMH TIOBEJICHUS W CIOCOOCTBYIOT IpOIleccaM CaMOIIO3HAHUS, CaMOPa3BUTHS U
colManu3alu 00y4Jarommxcs.

JImaHOCTHBIC pe3ynbTaThI OTpaXaroT TOTOBHOCTH o0yuyaronmxcs
PYKOBOJICTBOBATHCSI CUCTEMOM MO3UTUBHBIX IIEHHOCTHBIX OPUEHTAIIMN M paCUIUpEHHE
OTIBITA ACATEIBPHOCTH Ha €€ OCHOBE, B TOM YHCIIC B YacTH: 1) MaTPHMOTHYECKOTO
BOCITUTAHMSA:

[IEHHOCTHOTO OTHOIICHHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY H
HAyYHOMY HACJCAWIO, ITOHUMAaHWS 3HAUCHUS XUMHUYCCKOH HAayKH B IKU3HH
COBPEMEHHOTO OOIIeCTBa, CIOCOOHOCTH BIAACTh JOCTOBEpHON uHopMaIuein o
MEPEOBbIX JIOCTUKEHUSX M OTKPBITUSAX MHUPOBOM U OTEYECTBEHHOM XHMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHIX 00 YCTPOWCTBE MHpa U OOIIECTBA;

2) rpamaaHCKOro BOCIIUTAHUSA:
IIPEICTABIICHUS O COLMAIBHBIX HOPMaxX U MPaBUjIaX MEKINYHOCTHBIX OTHOLLICHHM
B KOJUICKTUBE, KOMMYHHMKAaTUBHOW KOMIIETEHTHOCTH B OOILIECTBEHHO IOJIE3HOM,
y4eOHOUCCIEeI0BATENbCKOM, TBOPUECKOM U IPYTUX BHUJIAX ACSTEIbHOCTH, TOTOBHOCTH K
pa3HOOOpa3HOW  COBMECTHOM  JAEATEIbHOCTM  TNPU  BHIIOJHEHUH  y4EOHBIX,
MO3HABATEJIbHBIX 33/1a4, BBINOJHEHUN XUMUYECKUX IKCIIEPUMEHTOB, CO3IaHUH Y4EOHBIX
IPOEKTOB, CTPEMJICHHMS K B3aMMOIOHMMAHHUIO M B3aMMOIIOMOIIM B TIPOLECCE ATOU
y4eOHOU NesATENbHOCTH, TOTOBHOCTH OLIEHUBATh CBOE MOBEJIEHUE M TOCTYNKU CBOMX
TOBapHIlle C TMO3ULIMM HPABCTBEHHBIX M MPABOBBIX HOPM C YYETOM OCO3HAHMS
NOCJIEACTBUN MTOCTYINKOB; 3) HEHHOCTH HAYYHOI'0 MIO3HAHMSA

MHPOBO33PEHUYECKHE IIPEACTABICHUSI O BELIECTBE M XHWMHUYECKOW pEaKLHWH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U COCTABJISIOLIME OCHOBY
JUIs. IOHMMaHUsI CYIIHOCTH HAy4YHOW KapTUHBI MHpA, MPEACTaBICHHUS OO0 OCHOBHBIX
3aKOHOMEPHOCTSX PAa3BUTHS MPHUPOJBI, B3aUMOCBS3SIX YEJIOBEKA C MPUPOAHOU Cpenoi,
O PO XUMMHUU B TO3HAHUM OSTUX 3aKOHOMEPHOCTEW; MO3HaBaTEIbHbIE MOTHBBI,
HamnpaBlieHHbIE HA TMOJY4YEHHE HOBBIX 3HAHUN MO XUMHUH, HEOOXOAMMBIE st
00BsicHEHUS HAOTIOAAEMBIX MTPOLIECCOB U SIBICHUMN, TO3HABATENIbHOM, HH()OPMALIMOHHON
U YUTATENIbCKOM KYJbTYpbl, B TOM UHCJIE€ HABBIKOB CaMOCTOSATEIbHOM padOThl C
y4eOHBIMU TEKCTaMH, CIOPAaBOYHOM JIUTEPATypoil, JOCTYNHBIMH TEXHHUYECKUMHU
CpeIcTBaMU HMH(OPMALMOHHBIX TEXHOJOTUH; HMHTEpeC K OOYyYEHHIO U I03HaHUIO,
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JT10003HATETLHOCTh, TOTOBHOCTh U CHOCOOHOCTH K CaMOOOPa30BaHMIO, MPOEKTHON U
UCCIIEIOBATENBCKOM AESITENbHOCTH, K OCO3HAHHOMY BBIOOpPY HaIpaBJIE€HHOCTH U YPOBHS
oOyueHus B ganbHeieM; 4) GopMHUPOBaHHS KYJIbTYPbI 310POBbA:

OCO3HaHUE LEHHOCTH >KM3HU, OTBETCTBEHHOI'O OTHOILIEHUS K CBOEMY 3JI0POBBIO,
YCTaHOBKH Ha 370pOBbIN 00pa3 *U3HU, OCO3HAHUE MOCIEACTBUM U HEPUSATUE BPEIHBIX
OpUBBIYEK (YyHOTpEOJIEHUS aJIKOrojisi, HAPKOTHUKOB, KYpEHHs), HEO0OXOJUMOCTH
coOJro/IeHns TIpaBuJI 0€30MaCHOCTH TP OOpAIeHNH ¢ XUMUYECKUMH BEIIECTBAMH B
OBITY U peaJbHON KU3HU; S) TPYAOBOr0 BOCIIMTAHHUS:

MHTEpEC K NPAKTUUECKOMY U3YUYEHHIO podeccuil U Tpyda pa3IudyHOro poja,

yBaXEHUE K TPYyAYy U pe3yJbTaTaM TPYAOBOU NEATEIbHOCTH, B TOM YHUCJE HAa OCHOBE
NPUMEHEHHUS TPEAMETHBIX 3HAHWM MO XUMHUH, OCO3HAHHBIA BBHIOOP WHAMBUAYATbHOMN
TPACKTOPUHM TPOJOJDKEHUS OOpa3oBaHMsl C YYETOM JIMYHOCTHBIX HMHTEPECOB U
CIIOCOOHOCTH K XHMHH, OOIIECTBEHHBIX HWHTEPECOB MW MOTPEOHOCTEH, YCHEHIHOU
npo(heCCUOHATIBHON JIEATEIbHOCTH U Pa3BUTHS HEOOXOIUMBIX YMEHHUI, TOTOBHOCTH
allarTUPOBaThCs B MPO(ECCHOHATIBHOU cperie; 6) IKOJIOrH4eCKoro BOCIIMTAHMA:

HKOJIOTHYECKH LEIECO00Pa3HOE OTHOIICHHUE K MPUPOJI€ KaK UCTOUYHUKY KU3HU
Ha 3eMJIe, OCHOBE €€ CyILeCTBOBAaHUS, IOHUMaHNE LIEHHOCTH 310POBOT0 U 0€30IaCHOTO

oOpaza JKM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (HU3HUYECKOMY U
NICUXUYECKOMY 3/I0pPOBbIO, OCO3HAHUE LIEHHOCTH COOJIOJEHUS NpaBWil 0OE€30MacHOro
NOBEJIEHUs MpU paboTe C BEUIECTBAMHU, a TAK)KE B CUTYaLUSX, YTPOKAIOIIUX 3J0OPOBBIO
Y JKU3HHU JII0JIEH; ClIOCOOHOCTH MPUMEHSTh 3HAHMSI, [TOJTy4aeMble IPU U3yYE€HUU XUMUH,
JUISL PELIEHUS 3a/1a4, CBS3AHHBIX C OKPYKAIOWIEeW NMPUPOIHON CPENOM, ISl TOBBIILIEHUS
YPOBHSI 3KOJIOTUYECKOM KYJIbTYpbl, OCO3HAHUS TNI00AIIBHOTO XapaKTepa IKOJIOTMYECKUX
npobsieM U MyTed HMX pelIeHUs IOCPEACTBOM METOJOB XUMHUH, 3KOJIOTHYECKOTO
MBIILJICHUS, YMEHUS PYKOBOACTBOBATHCA UM B MO3HABATEIbHOM, KOMMYHUKATUBHON U
COLMAIIBHOM MPAKTHUKE.

METANPEAMETHBIE PE3YJIbTATBI

B cocraBe MeranpeIMETHBIX pe3yJIbTAaTOB BBIICIAIOT 3HAYUMBIE TUISt
dbopMUpOBaHUSI MHUPOBO33PEHUSI OOIIEHAYYHBIC TMOHATHS (3aKOH, TEOPHSs, MPUHIIHII,
runoresa, GakT, CUCTeMa, MPOIIECC, IKCIEPUMEHT U JPYTOE.), KOTOPHIE UCIIOIb3YIOTCS
B €CTECTBEHHO-HAYUYHBIX YUCOHBIX IIPEAMETAX U MO3BOJISIOT HA OCHOBE 3HAHUM U3 ITUX
npeaMeToB (OpMHUPOBATH MPENCTABICHUE O LEIOCTHONM HAYYHOM KapTUHE MHUpA, U
yHUBEpCAJIbHble ~ y4yeOHble  JAeiicTBUS  (IIO3HABATEIbHbIE, = KOMMYHUKATUBHBIE,
pEeryJsiTUBHBIE), KOTOphle oOecneyuBaloT  (POPMUPOBAHHME TOTOBHOCTH K
CaMOCTOSITEIbBHOMY TUIAHUPOBAHUIO U OCYIIIECTBICHUIO YICOHOU e TETLHOCTH.
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Ilo3HaBaTe/ibHBbIE YyHHMBepcajibHble YueOHble JeiictBus ba3oBble
Jornyeckue JecTBUSA:

YMEHHSI UCIIOJIB30BATHh NPHUEMBI JIOTUYECKOTO MBIIIJIEHUS IPA OCBOCHUM 3HAHUM:
pacKphIBaTh CMBICI XMMHUYECKHX MOHATUN (BBLACIATh HMX XapaKTEpHbIE IMPU3HAKH,
yCTaHaBIMBAaTh B3alMOCBSI3b C JPYTUMHU HOHATHUAMH), UCIOJNb30BaTh MOHATUSA JUIA
OOBSICHEHUS] OTACNBHBIX ()AaKTOB U SIBJICHUN, BHIOMPATh OCHOBAHUSA W KPUTEPUU IS
KJIaCCU(PUKALMU XUMHUYECKUX BEIIECTB M XMMHMUYECKHUX pEaKLMH, yCTaHaBIMBATh
IPUYUHHO-CJIEICTBEHHBIE CBSI3U MEXAY OOBEKTaMU HM3YYEHHUs, CTPOUThH JIOTMUECKUE
paccyxJieHus (MHAYKTHBHBIE, JEIyKTUBHBIC, [0 AHAJIOTMM), JI€JaTh BBIBOJAbI U
3aKJIIOUYEHHUS; YMEHHE NPUMEHATh B MPOLECCE IMO3HAHUS MOHATUS (NPEAMETHBIE U
MeETaIpeIMETHBIE), CUMBOJIMYECKUE (3HAKOBBIE) MOJIEIH, HMCIOJIb3yeMble B XHMHH,
npeoOpa3oBbIBaTh IIUPOKO MPUMEHSEMbIE B XUMHUU MOJEIbHBIE MPEACTABICHUS —
XMMHYECKUH 3HAaK (CHUMBOJ DJJIEMEHTa), XUMHYecKass ¢opMyla U ypaBHEHUE
XUMHUYECKON peaKIuu — MPU PELIEHUU Y4eOHO-TI03HABATENbHBIX 337a4, C YYETOM 3TUX
MOJEJBHBIX IIPEACTABICHUN BBIABIIATH U XapaKTEPU30BaTh CYILIECTBEHHBIC IIPU3HAKU
U3y4aeMbIX OOBEKTOB — XMUMHUYECKHX BEIIECTB U XHUMUYECKUX PEAKIMM, BBIABIATH
o01IMe 3aKOHOMEPHOCTH, MPUYMHHO-CIEJACTBEHHBIE CBS3M M MPOTUBOPEUYHUS B
M3y4aeMBbIX IIpolieccax U sBJICHUsX. ba3oBble HcciieqoBaTeIbCKUE 1€ CTBUA:

YMEHHUE HCIIOJIb30BaTh IIOCTABJICHHBIE BOIPOCHI B KAa4eCTBE HWHCTPYMEHTA
MO3HAHHUA, a TaK)XK€ B KaueCTBE OCHOBBI Il (POPMHUPOBAHHUS TUIOTE3bI MO MPOBEPKE
NPAaBUJIBHOCTH BBICKA3bIBAEMBIX CYXKICHHI; IPUOOpPETEHHE OMbITa MO MJIAHUPOBAHUIO,
OpraHu3allMid W TPOBEJCHUIO YYEHUYECKUX HKCIEPUMEHTOB, YMEHUE HaOII0JaTh 3a
XOJOM IIPOLECCa, CaMOCTOSITENIbHO IPOrHO3MPOBATh €ro pe3yibTar, (GOpMyJIUpOBATH
00001IeHNsT W BBIBOABI 10 pe3yJibTaTaM MPOBEIEHHOTO OIbITa, HCCIEIOBAHUS,
COCTaBJISITh OTYET O MPOJIETaHHOU padoTe.

Pabora ¢ undpopmaunmeii:

YMEHHE BBIOMpATh, AHATTU3UPOBATh U HHTEPIIPETUPOBATH MH(POPMAIIUIO PA3TUIHBIX
BUJOB U  (QOpM  TPEIACTABICHUSA, TMOJy4aeMyl U3  pa3HbIX HCTOYHUKOB
(Hay4dHOTNOMYJISIpHAsl JIUTEpaTypa XUMHUYECKOTO COJEpKaHus, CIpaBOYHBIC MOCOOUS,
pecypcsl MHTepHeTa), KPUTHUECKU OLIEHUBATh MPOTUBOPEUMBYIO U HEIOCTOBEPHYIO
uHGOpPMAIIMIO; YMEHUE NMPUMEHSATh pa3jMyHble METOJbl M 3alpochl MPH TMOHUCKE U
otOope MHGOPMAIIUU M COOTBETCTBYIOIIUX JAHHBIX, HEOOXOAUMBIX ISl BBITOJHEHUS
yu4eOHBIX W TO3HABATEJbHBIX 3a/lad ONPEACNEHHOTO THMA, MPUOOpPETEHHE OIbITa B
00J1aCTH UCTIONB30BaHUS MHPOPMALIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHIA, OBJIAZICHHE
KyJbTYpOH  aKTHBHOTO  HCIIOJIB30BAaHMSI  PA3JIMYHBIX  TIOMCKOBBIX  CHCTEM,
CaMOCTOSITENIbHO BBIOMpaTh ONTUMANbHYIO (OpMYy TMpencTaBieHus WHGOpMAlUU U
WITIOCTPUPOBATh pelIaeMble 33a4ll HECIOKHBIMU CXEMaMU, AMarpaMMaMH, IPYTHMU
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dopmamu Tpaduku U UX KOMOMHALMSIMH, YMEHHE HCIIOJIb30BAaTh W aHAJIW3UPOBATh B
npouecce yd4eOHOW M HCCIIEeNOBATENIbCKON NIEATEIbHOCTH HMH(OpPMALMIO O BIIMSHUU
IIPOMBIIUIEHHOCTH, CEJIBCKOTO XO35MCTBA M TPAHCIIOPTAa HA COCTOSIHUE OKPY’KAOIIEH
IIPUPOJTHOM CpELBI.

KoMMmyHuKaTHBHBIE YHHBeEpPCAJIbHbIE YYeOHbIe NeiCTBHS:
yMEHHUE 3aJlaBaTh BOMPOCH! (B XOJe Auanora M (WIih) JUCKYCCHUHU) TO CYIIECTBY

obOcyxmaemMoil TeMbl, (OPMYITHUPOBATh CBOU MPEIOKEHUS OTHOCUTEILHO BBITIOTHEHUS
MPEJIOKEHHON 3a/1auu; MPUOOPETEHHUE OIbITa MPE3EHTAIIMN PE3yIbTaTOB BHITIOJHEHUS
XUMHUYECKOTO

JKCIEpUMEHTa (J1a00paTOpPHOTO OMbITa, JA0OPATOPHON pabOTHI MO HCCIIEIOBAHUIO
CBOMCTB BENIECTB, Y4YE€OHOTO IIPOEKTA); 3aMHTEPECOBAHHOCTH B COBMECTHOM CO
CBEPCTHUKAMH TO3HABATEILHOM U MCCIIEIOBATEIBCKONW NESITEIHbHOCTH TPU PEIICHUU
BO3ZHHKAIOIIMX MPOOJIEM HAa OCHOBE YUYETa OOIIMX MHTEPECOB U COTJIACOBAHMS MMO3HIIMIA
(oOcyxneHns, oOMEH MHEHUSMH, «MO3TOBBIC IITYPMbI», KOOPJAMHAIINS COBMECTHBIX
JNEeUCTBUM, OMNpeJeseHne KPUTEPUEB IO OIICHKE KadyecTBa BBHIMIOJIHEHHON palOOThl U

IpYyTHE);

PeryasiTuBHbIe yHUBeEpPCAJIbHbIE YUeOHbIE 1eliCTBUS:
YMEHHUE CaMOCTOSITEJIbHO OMNpEAENSATh LEJId JAESITEIbHOCTH, IIJIAHUPOBATh,

OCYLIECTBJISITh, KOHTPOJMPOBATH M TMpPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTh, BBIOMpaTh Hambosiee 3(PQPEKTUBHBIC CIOCOOBI PEIICHUS YYEOHBIX H
MIO3HABATEIBHBIX  3aJa4, CaMOCTOSITEIbHO  COCTAaBIAATh WJIH  KOPPEKTUPOBATH
IIPEUIOKEHHBIA aNTOPUTM JIEUCTBUM NPH BBIITOJIHEHWUN 33JaHUNA C YYETOM IOJTYyYECHUS
HOBBIX 3HaHUM 00 H3yyaeMbIX OOBEKTaX — BELIECTBAX W PEAKIHIX, OLICHHWBATH
COOTBETCTBHUE TMOJIYYEHHOTO PE3YJIbTaTa 3asBJICHHOW LEIW, YMEHUE HCIIOJIb30BaTh U
aHAJIM3UPOBATh KOHTEKCTHI, IPEAJIaracMbl€ B YCIOBUHU 3a/IaHUM.

INPEAMETHBIE PE3YJIBTATDBI

B cocTaBe npeaMeTHBIX pe3yJbTaTOB MO OCBOEHHUIO 00S3aTEIBHOTO COACpKAHUS,
YCTaHOBJICHHOTO JTaHHOHW (pemepanbHOI pabodeid mporpaMMOM, BBIJEISIIOT: OCBOSHHBIC
00yJaronuMMuUCs HaydHbIe 3HAHWS, YMEHUS M CIIOCOOBI JCHCTBUH, CIeIM(PUIECKUE IS
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npeaIMeTHONW o0nacTu «XUMUS», BUABI JESITEIBHOCTH MO MOJYYEHUIO HOBOTO 3HAHMUS,
€ro MHTEPIPETALNHU, TPEOOPa30BAHNIO U IPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX
CUTYyaLUsX.

K konmy oOyuenus B 8 kjiacce mpeaMeTHbIE pe3yJbTaThl Ha 0a30BOM YpOBHE
JOJKHBI OTpaXkaTh COPMUPOBAHHOCTH Y OOYUaIOIIUXCSl YMEHHI:

pPacKpbpIBaTh CMBICII OCHOBHBIX XUMHYECKHX IOHATHM: aTOM, MOJEKYJIA,
XUMUYECKUN 3JIEMEHT, IPOCTOE BELIECTBO, CIOXKHOE BEIIECTBO, CMECH (OAHOPOJIHASA H
HEOJHOPOJIHAsA), BAJEHTHOCTb, OTHOCHUTEIbHAs aTOMHAas M MOJEKYJspHas macca,
KOJIMYECTBO BEUIECTBA, MOJIb, MOJIIPHAS Macca, MaccoBas 10JIsl XMMUYECKOTO JIEMEHTA
B COCIUMHEHUHU, MOJSIpHBIA  00BEM, OKCHJA, KHUCIOTAa, OCHOBaHHE, COJIb,
3JIEKTPOOTPULIATEIBHOCTD, CTENIEHb OKUCIICHUS, XUMUYECKasl peakiys, Kiaccupukauus
pEeaKlMii: peakuuu COCIUHEHHUS, PEAKIMK Pa3JIOKEHUS, PEAKIUN 3aAMEILICHHUS, PEaKINH
o0MeHa, 9K30- U IHAOTEPMUUECKUE PEAKIUHU, TEIUIOBOM 3(P(PEKT peakiuu, 1Ipo aToma,
AJIEKTPOHHBIN CJIOW aroma, aTOMHas OpOWTaib, paguyc aroMa, XMMHUYECKas CBS3b,
NOJIIpHAsE M HEMOJISIpHAs KOBAJIEHTHAsl CBSI3b, MOHHAS CBSI3b, MOH, KaTHOH, aHWOH,
pacTBOp, MaccoBas J0Jds8 BewecTBa (IPOLEHTHAas KOHUEHTpalMs) B pPacTBOPE;
WUTFOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMUYECKUX MOHATHIA U IPUMEHSATD 3TH
NOHATUS MPU ONMCAHUU BEIIECTB M WX MPEBpPALICHUH; HCIONb30BaTh XUMUYECKYIO

CUMBOJIMKY JJIs1 COCTaBjieHUs (POPMYJI BELIECTB U
YPaBHEHUN XMMHYECKUX PEAKLMI; ONpENENsITh BaJE€HTHOCTb ATOMOB JJIEMEHTOB B

OMHApPHBIX COEUHEHUSIX, CTETICHb
OKHUCJICHUSI 3JIEMEHTOB B OMHApHBIX COEAMHEHUSX, MPHUHAJIEKHOCTh BEUIECTB K
onpeaenéHHOMY KJlaccy COeIUHEHHH 1o popMyiaM, B XUMHUUECKOHN CBS3U
(kOBaJIeHTHasT M HOHHAs) B HEOPraHWYECKHX COEIMHEHMSX; PACKpPbIBATH CMBICI

ITepuoanyeckoro 3akona J[.11. MeHneneesa: neMOHCTpUpPOBATh
NOHUMAaHUE MEPUOAUYECKON 3aBUCHMOCTH CBOMCTB XMMHUYECKHX 3JEMEHTOB OT HX
noyiokeHus: B llepuoamyeckoil cUCTEME, 3aKOHOB COXPAaHEHUS MAacChl BEILECTB,
MOCTOSIHCTBA COCTaBa, aTOMHOMOJIEKYJISIPHOTO y4Y€HHs, 3aKOHA ABOraJipo; OMKCHIBATH
U XapaKTepu3oBaTh Ta0IU4HYI0 Gpopmy lleproaudeckoit cucTemsl
XUMHUYECKUX D3JIEMEHTOB: pPa3jvyaTh IMOHATUS «riaBHas noxarpymnmna (A-rpynmna)» u
«moboyHass mnoarpynna (b-rpynma)», manble W OOJIbIIME TEPHUOJBI, COOTHOCHUTH
0003HaueHus, KOTopble uMeroTca B Tabnuie «llepuognueckas cucreMa XMMHYECKUX
anemenToB /(.M. MenneneeBa» ¢ YUCIOBBIMU XapaKTEPUCTHUKAMH CTPOCHHSI aTOMOB
XMMHUYECKHUX DJJIEMEHTOB (COCTaB MW 3apsAl sApa, oOILIee YHCIO DSJIEKTPOHOB U
pacmpesieieHue HMX IO D3JEKTPOHHBIM CJIOSIM); KJIacCU(UUMPOBATH XUMHYECKHE
AJIEMEHTBI, HEOPraHUYECKUE BEILIECTRA,
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XUMHUYECKHE Peakiuu (110 YMCIY M COCTaBy YYacCTBYIOUIMX B PEAKIMU BEIIECTB, IO
TerioBoMy 3¢ (}eKTy); XapakTepu3oBaTh (OMHUCHIBATH) OOIIME XWMHYECKHE CBOMCTBA
BEIIIECTB PA3IMYHBIX KJIACCOB, TMOATBEPXKIas OIMKHCAHHE IMPUMEPAMHU MOJEKYJISIPHBIX
YPABHEHUM COOTBETCTBYIOIIMX XUMWYECKUX PpPEAKLUMM; IPOTHO3UPOBATH CBOMCTBA
BEIIECTB B 3aBUCUMOCTHU OT WX KaUECTBEHHOTO COCTaBa,

BO3MOXKHOCTH TPOTEKAaHUS XMMHMYECKHUX TPEBPAIICHUA B Pa3IUYHBIX YCIOBHSX;

BBIYHCIIATh OTHOCUTENIbHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAacChl BEILIECTB,

MacCOBYIO JIOJI0 XMMHUYECKOTO 3JIEMEHTa Mo (opmylie COeIUHEHUs, MaCCOBYIO OO
BEIIECTBA B PAcCTBOpPE, MPOBOJAUTH PACUETHI MO YPABHEHHIO XUMHYECKOW pEaKIvu;
IPUMEHATH OCHOBHBIE ONIEPALIUN MBICTUTENLHOMN NEATEIbHOCTH — aHAJIU3 U CUHTES,

CpaBHEHHUE, o0oOuIeHne,  CUCTEMAaTU3alHIo, KJIACCU(UKALMIO,  BBISIBICHUE
IPUYUHHOCIIEACTBEHHBIX CBSI3€d — JUIsl M3YYEHHUS CBOMCTB BEIIECTB M XHUMHYECKUX
peaKkiMii, eCTeCTBEHHO-HAy4YHbIE€ METOJbl MO3HAHUS — HAONIOACHUE, HW3MEpPEHUE,
MOJICJIMPOBAHUE, SKCHEPUMEHT (peajibHbIi M MBICICHHBIN); CJ€lI0BaTh IIpaBHIaM
M0JIb30BaHUS XMMUYECKOMN MOCYA0M U 1a00paTOpHBIM

000opyOBaHMEM, a TakKe MpaBWiIaM OOpalleHUs] C BELIECTBAMHU B COOTBETCTBHHM C
MHCTPYKIHUSMU IO BBIMOJHEHUIO TAOOPATOPHBIX XUMUYECKUX OMBITOB MO MOJIYYCHHUIO U
COOMpaHUI0 Ta3000pa3HBIX BEIIECTB (BOJAOPOAA U KHUCJIOPOJAA), HPUTOTOBICHUIO
pacTBOPOB C OINPEACIEHHON MACCOBOM JI0JIE PaCTBOPEHHOTO BEILIECTBA, IUIAHUPOBATH U
IPOBOJUTH XUMHUYECKHE SKCIEPUMEHTHI IO PACIHO3HABAHMIO PACTBOPOB IIEJIOYEH WU
KHCJIOT C IOMOIIbIO UHAMKATOPOB (JTaKMYC, (peHOJI(PTAIENH, METUIOPAHXK U IPyTHUE).

K koniy oOydenus B 9 kijacce mpeaMeTHbIC Pe3yJbTaThl Ha 0a30BOM ypOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYYAIOIINXCS YMEHUM:
PaCKpBIBaTh CMBICII OCHOBHBIX XUMHYECKHUX MOHATUN: XUMUYCCKUN AIIEMEHT, aToOM,
MOJIEKYJIa, HOH, KaTUOH, aHUOH, MPOCTOE BEIIECTBO, CI0KHOE BEIIECTBO, BAJICHTHOCTD,
AJIEKTPOOTPHIIATEIILHOCTh, CTEMEHb OKHMCIICHUS, XWMHUYECKas pPEaKIus, XUMHUYeCKas
CBSI3b, TEIUIOBOM A((EeKT peakiuu, MOJib, MOJSIPHBIA 00BEM, PACTBOP, DIEKTPOJIUTHI,
HEAJICKTPOJUTHI, DJICKTPOJIUTHYECKAsT JUCCOIMAINS, PEaKIMd HWOHHOrOo OOMEHa,
KaTaanu3aTop, XHMHYECKOE paBHOBECHE, OOpaTUMbIE W HEOOpAaTHMBIC PEaKIUH,
OKHCJTUTEIbHO-BOCCTAHOBUTEIBHBIE ~ PEAKIIMH,  OKHUCIHUTEIb,  BOCCTAHOBUTEINb,
OKHCJICHUE W BOCCTAHOBJICHHWE, aJIOTPONHs, aM(OTEepHOCTh, XHMHYECKass CBS3b
(koBaJICHTHAsl, WOHHAs, METAUINYECKasi), KPUCTAJUIMYECKass pemeéTka, KOppo3us
METaJIOB, CIUIaBbl, CKOPOCTh XHMHYECKOW PpEaKIUH, TMPEACTbHO JIOIMyCTUMAs
koHneHTparus [1/IK BemecTsa; MILTIOCTPUPOBATh B3aUMOCBSI3h OCHOBHBIX XUMHUYECKHIX
MOHSITUNA U TIPUMEHSATHITH
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MOHSATUSI TIPU ONUCAHMM BEILECTB W HMX MPEBPAICHUMN; HCIOJIb30BATh XUMHUYECKYIO
CUMBOJIMKY JJIsi COCTaBjiIeHUs! (hOpMYJI BEIIECTB U
YPaBHEHUI XUMHUYECKUX PEAKIMU; ONpeNesiTh BaJCHTHOCTh M CTENEHb OKHUCICHUS
XUMHUYECKUX DJIEMEHTOB
B COCAMHEHUSX PA3IMYHOTO COCTaBa, MPHUHAJICKHOCTh BEIIECTB K OMpPEIEIEHHOMY
KJIacCcy coequHeHud mno dopmysiaMm, BUJ XUMUYECKOM CBs3M (KOBaJIGHTHAs, MOHHAs,
METAJJIMYEeCKasi) B HEOPraHMYECKUX COCIUHEHMSX, 3aps]l HMOHA 10 XMMHUYECKOU
dbopmyie, xapakTep cpelbl B BOJHBIX pacTBOpax HEOPraHMYECKUX COEIMHEHUN, THUII
KPUCTATNYECKON PelIETKU KOHKPETHOTO BEIECTBRA;
packpeiBath  cMmbicn  llepmogmueckoro  3akona J[.M. MengeneeBa wu
JIEMOHCTPUPOBATH €r0 NOHMMAaHHE: ONMKMCHIBATh U XapaKTepU30BaTh TAOIUUHYIO (opMy
[leproguyeckoid CUCTEMBl XUMHUYECKUX DJIEMEHTOB: pa3iaudaTh MOHSITUS «TJIaBHAs
noarpynmna (A-rpynna)» u «nobounas noxarpynmna (b-rpymnma)», maneie U OodbIIve
MEPHUO/IbI, COOTHOCUTH 0003HAYEHUS, KOTOPHIE UMEIOTCS B MEPUOAUYECKON TabHIle, C
YUCJIOBBIMU XapaKTEPUCTUKAMHU CTPOEHHUS aTOMOB XHMHYECKHUX HJIEMEHTOB (COCTaB U
3apsia sipa, 00IIee YHUCIIO AIEKTPOHOB U PACHPEACICHUE UX MO 3JEKTPOHHBIM CIIOSIM),
OOBACHATH OOIME 3aKOHOMEPHOCTH B M3MEHEHHM CBOMCTB OJJIEMEHTOB M UX
COCMHEHUN B TIpejieaXx MajbIX MEPUOJIOB U TIIABHBIX MOATPYIII ¢ Y4ETOM CTPOEHUS UX
aTOMOB; KJIacCU(UIIMPOBATh XUMUUECKHE DJIEMEHTHI, HEOPTaHUUYECKHE BEIIECTBRA,
XUMHUYECKUE peakiuu (10 YKMCIIy U COCTaBY y4YacCTBYIOIIMX B PEAKIMHU BEIIECTB, IO
Ter1oBoMy 3G (eKTy, 0 U3MEHEHUIO CTETCHEH OKWCICHUSI XMMHYECKUX DJIEMEHTOB);
XapaKTepu30BaTh (OMUCHIBaTh) OOIIME U CHCIU(UUCCKHEe XHMHYECKHE CBOMCTBA
MPOCTHIX U CIIOKHBIX BEIIECTB, MOATBEPXKIAasi ONMUCAHUE TPUMEpPAMU MOJIEKYJIIPHBIX U
VMOHHBIX YPaBHEHUW COOTBETCTBYIOIIMX XMMHYECKUX PEAKIUN; COCTABIATh YPAaBHEHUS
AJIEKTPOJUTUYECKON TUCCOLMAIIMHA KUCIIOT, IIEJI0YEH U COJICH, ITOJTHBIC U COKPAIIEHHBIE
YpaBHEHHS pEAKIMid HOHHOTO OOMEHa, YpaBHEHHUS pPEaKIMil, MOATBEPKIAIOIINX
CYIIECTBOBAHME T'E€HETHYECKON CBSA3M MEXKAY BEIIECTBAMHU PAa3JIMYHBIX KIJIACCOB;
PacKpbIBaTh CYIIHOCTh OKHUCIUTEILHO-BOCCTAHOBUTEIBHBIX PEAKITUN MOCPEACTBOM
COCTaBJICHMsI DJIEKTPOHHOTO OajlaHca JTHUX pPEeaKIUi; MPOrHO3WPOBATH CBOMCTBA
BEIIIECTB B 3aBUCUMOCTH OT UX CTPOEHUS, BO3MOKHOCTH
NPOTEKAHWS] XUMHUYECKUX NPEBpPAlICHUA B PA3IUYHBIX YCIOBUSX; BBIYUCISThH
OTHOCUTEJIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYKO MAacChl BEHIECTB, MAacCCOBYIO JOJIIO
XUMUYECKOTO D3JIEeMEHTa 10 (OpMyJie COCIUHEHHWS, MACCOBYIO JIOJIO BEIIECTBA B
pacTBOpe, MPOBOAUTH PACU€Thl MO YPABHEHUIO XMMHYECKOW PEaKIUW; COONIOAATh
npaBuia MOJb30BAHMS XUMUUYECKOU MOCYI0M U J1aOOpaTOPHBIM
obopynoBaHMEM, a TaKKe NpaBWiIa OOpAIIeHHWs] C BEIIECTBAMH B COOTBETCTBUU C
WHCTPYKITUSIMU TI0 BBITIOJTHEHUIO JTA0OPATOPHBIX XUMUYECKUX OTBITOB IO TOJIYICHHUIO U
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coOMpaHHMI0O Tra3000pa3HbIX BEUIECTB (aMMHaKa M YIJIEKUCIOTO Trasa); MPOBOAUTH
peaKIuu, MOATBEPKAAOIINE KaueCTBEHHBIN COCTAB Pa3IMYHBIX BEIIECTB: PACIIO3HABATh
ONBITHBIM TTyTEM XJIOpHJI-, OPOMUI-, HOAUI-, KapOoHaT-, hocdar-, criMKar-, cyiabdar-,
TUAPOKCHUI-NOHBI, KATUOHBI aMMOHHS U MOHBI U3YYEHHBIX METAJUIOB, IPUCYTCTBYIOIINE
B BOJHBIX pacTBOpaX HEOPTraHMYECKHX BEIICCTB; MPUMEHSAThH OCHOBHBIC OIEpalin
MBICTUTENIBHON  JACSITENTbHOCTH — aHajlu3 W CHUHTE3, CpaBHEHHUE, O00O0OIIeHHE,
CHUCTEMAaTHU3allMIO, BBISIBJICHHE MPUYMHHO-CICACTBEHHBIX CBSI3€H — JUIS W3YyYEHHUS
CBOWCTB BEIIECTB M XUMHUYECKHX PEAKIUi, €CTECTBCHHOHAYYHBIC METO/bI TIO3HAHUS —
HaOJII0ICHNE, U3MEPEHHE, MOJECIUPOBAHUE, SKCIIEPUMEHT (peabHbIi U MBICTICHHBIN).

YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30BATEJIbBHOI'O TIPOLECCA
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OBA3ATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI 111 YYHEHUKA

Xumns, 8 knacc/ Pygsutuc I.E., ®enbamar .1, AKLMoHepHoe obLLecTBo «MN3aaTtenscTeo
«[lMpoceeLlueHne»
Xumns, 9 knacc/ Pygsutuc I.E., ®enbamar @.I., AKuMoHepHoe obLecTBo «M3a0aTtenscTBo

«lMpoceeLueHne»

METOANYECKUE MATEPHUAJIBI UIAA YUYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
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8 KVIACC
HaumenoBaunue
Ne KonnuecTBO OCHOBHBIE BUJIBI NEATEIILHOCTH
pa3ieoB U TeM Conepxanue 00ydeHHS
/T 4acoB 00yYaroIIMXCs

y4eOHOro MmpeaMeTa

Pazneun 1. IlepBoHayaibHble XUMUYECKHE MIOHATHS
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11

XuMusT — BaKHas
00J1aCTh
€CTCCTBO3HAHUA U
MIPAKTUYECKON
JIeATEIILHOCTH

YCJIOBCKaA

[Ipenmer xumuun. Posib XuMuM B JKU3HU
yenoBeKka. XUMHS B CHCTEME HayK. Tena
u BemiecTBa. du3mueckue CBOMCTBa
ArperaTtHoe
BemiecTB. [loHaTue o MeTomax mo3HaHUS

BCIIICCTB. COCTOSIHHE
B XUMHHU. YUCTEIE BEIIECTBA U CMECH.
CrniocoOsI paszjieneHus: cCMeceil.

Xumuueckuii IKCnepumMeHm:
Jlemonucmpayuu.

3HAKOMCTBO C XMMHUYECKON MOCY/IOU, C
npaBwiaMu paboTel B JabOpaTopuu M
npueMaMu oOpaleHus ¢ J1abopaTOPHBIM
000py/1I0BaHUEM.
dusnyeckue

CBOICTBa 00pa3ioB

HCOPraHNM4YCCKNUX BCIICCTB — MCTAJJIOB U

HEMETAJLJIOB.
CnocoOb1 paszieNIieHus cMecei
(punpTpoBaHUE, BBITIapUBaHUE,

JTUCTUIUIALIMS, XpoMaTorpadusi).

PackppiBaTh CMBICT M3y4aeMbIX MOHSATHU.
PackpblBaTh posib XMMHUU B TNPUPOJE U
KU3HU YEIIOBEKAa, €€ CBiI3b C JPYrUMU
HayKaMHU.

Pasnuuare 4yMcTBIE BEIECTBA U CMECH;
OJIHOPOJIHbIE U HEOJHOPOJHBIE CMECH.
Paznmuuate (Qusmueckne uW XUMHYECKUE
SIBJICHUSL.

CrenoBaTh anropuTMaM HMCIOJIb30BAHUS
DKCIIEPUMEHTAIbHBIX METOJI0B —
HaAOIIOICHUS U HKCIIEPUMEHTA.
Habnronate u onuchiBaTh OOBEKTHI IPHU
IIPOBEICHUN JEMOHCTpaLUn u
71a00paTOPHBIX OIBITOB 1O HU3YYEHHUIO
(U3MYECKUX CBOMCTB BELIECTB, CIOCOOOB
pa3aeneHnsl CMECEN BEIIECTB.

[IpoBOIUTE XMMHUYECKHUN SKCIIEPUMEHT
Opu pa3felieHud cMmeced (Ha mnpumMepe
OYHCTKH MOBAPEHHOM COJIN) B XO€
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JlabopamopHvie onvimol:

N3yuenune m onucanue (HU3HUECKUX
CBOMCTB 00pa3lOB HEOPraHHMYECKHUX
BEIIECTB.

N3yuenue cnocoOOB pazieneHus cMmecei
(C MOMOIIIbIO MarHuTa).

IIpakmuueckue pabomui:

Ne 1. IIpaBuna pabotsl B 1a0OpaTOpUu U
npuémbl oOpalleHuss ¢ J1abopaTOPHBIM
000py1IOBaHUEM.

No 2. Pasznenenue cMmeceil (Ha mpumepe
OYMCTKH MIOBAPEHHOM COJIN)

npaktuyeckor padoter Ne 2. CrnenoBartb
npaBuiaM  IOJb30BAHMS  XUMHYECKOU
IIOCY 10U u 1a00paTOPHBIM
o0opy/lOBaHUEM, a TaKXKe IpaBUIaM
oOpallleHus1 ¢ XUMUYECKUMU BEIIECTBAMHU
B COOTBETCTBUH C MHCTPYKIHUEH IpHU
BBIMIOJTHEHUH TPAKTUYECKOW pabOThI
Ne 1.

BricTpauBath pa3BEpPHYTHIE NMHCHMEHHBIE
U YCTHBIE OTBETBl C OIOPOU Ha
uHbOpMaIUIo u3 ydyeOHHUKa u
CIIPaBOYHBIX  MAaTE€pUajoB, I'PAMOTHO
VCIIOJIb30BaTh W3YYEHHBIA ITOHATUNHBIN
anmnapar Kypca XUMHUU

1.2.

BemniectBa
XUMUYECKUE
peakiuu

15

ATOMBI W MOJEKYJbl. XHUMHUYECKHUE

3JIEMEHTHI. CuMBOJIBI XAUMHYECKUX
aneMeHTOB.  IIpocThie W CIOXHBIC
BEIIIECTBA. ATOMHO-MOJIEKYJISIPHOE
YUYEHHUE.

Xumnueckas  Qopmyna.  BaneHTHOCTb
aTOMOB XMMHUYECKUX 3JIEMEHTOB.

3aKOH ITOCTOSTHCTBA COCTABA BEILIECTB.
OTHocuUTeNbHAs aTOMHAs Macca.

OTHOcHUTeNbHAsT MOJIEKYJIsIpHas Macca.
MaccoBasi 10151 XUMHUYECKOT0 3JI€MEHTa

OnpenensiTh  MPU3HAKH  XUMHUYECKUX
peakiui, yCcIoBHS WX  TPOTEKaHUS.
OOBACHATh CYHIHOCTh (PU3HYECKUX H
XUMUYECKUX SBJICHUH C TOYKH 3pPCHHUS
YUCHUS.
KnaccupunnpoBats XMuMHUYECKUE PEAKIIUU
(MO0 4YMCIy W COCTaBy pEarupyrommx Hu
00pa3yroIIUXCs BEIIECTB).

CocrtaBisTh dbopMyIbI OMHAPHBIX
BEIIECTB IO BAJIEHTHOCTH M ONPEIEISTH
BaJICHTHOCTH 110 (hopMyJiaM BEIIECTB.

ATOMHO-MOJIEKYJIIPHOTO
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B COCIMHCHHU.
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KomunyectBo BemectBa. Monb. MossipHas
Macca. B3aummocBsa3bp KOIM4ecTBa, MacChl
Y YUCJIA CTPYKTYPHBIX €AVHUI] BEIECTBA.
Pacuétel mo ¢dopmynaM XUMHUYECKHX
COCIMHEHHUH.

PU3NYECKHE U XUMUYECKUE SIBJICHUS.
XHAMHUYECKAs peakysl U €€ IPU3HAKU.
3aKOH COXPAHEHMS MacChl BEILIECTB.
XWMUYECKUE YPABHEHUS.

Knaccudukanus XuMUYECKHX peaKuui
(coeMHEHUs, pa3JIOKEHUsS, 3aMEIICHHUS,
oOMeHa).

Xumuueckuii IKcnepumernm:

Jlemoncmpayuu:

dusnyeckue CBOMCTBA 00pa3ioB
HEOPTaHWYECKUX BEIIECTB — METAJUIOB U
HEMETaJUIOB.

OO0pa3sIel BEemeCTB KOJTUIECTBOM | MOJIb.

duznueckue sBiIeHUs (TIJIaBJICHUE BOCKA,

TasHUE JIbJIa, pacTUpaHUE caxapa B
CTYTIKE, KATICHUE U KOHJIEHCAIUS BOIBI).

XVUMHUYECKHE SBIICHUS (TOPCHHE CBEUH,

MeIHOM

ITPOKAaJIMBAHHC ITPOBOJIOKH,

B33,HMOJI€fICTBI/IC coJgbl HJIHN MCJIa C

COJITHOM KHUCIIOTOM).

PaccraBnare ko3 uImeHTH B
YPaBHEHUSX XUMHYECKUX PEaKIIUH.
HabGmronate U OOUCBEIBATE OOBEKTHI
Ipy TPOBEICHUU JIEMOHCTpAIil U
71a00paTOPHBIX OMBITOB.

[IpoBOUTH BBIYUCICHUS TIO (opMysIam
XUMUYECKUX COCTUHEHUN M YpaBHCHUSIM
XAMHUYECKUX PEAKIUH.
[IpruMeHsATH  €CTECTBEHHO-
METOAbl  Mo3HaHus (B
HaOII0JICHHE,
OKCIIEPUMEHT UM  OCHOBHBIC
MBICIIUTEIbHON
(cpaBHEHME, KITacCHU(PUKALIHS)

BricTpanBaTh pa3BEpHYTHIE MMCHMEHHBIE

TOM

U YCTHBIE OTBETBl C OIIOPOU Ha
uH(pOpMaIuIo u3 yuyeOHHKa 17§
CIPaBOYHBIX  MAaTE€pUaJOB, T'PAMOTHO

WCIIOJIb30BaTh W3YYCHHBIM TNOHSITUHHBIN
arrapar Kypca XuMHH

Hay4HbIC

quciue
MOJICTTUPOBAHUE,
oneparuu
NEATEIIbHOCTH
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HaGnronenue npu3HakoB MPOTEKaHUs
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XUMUYECKUX  peakuud  (pas3noxeHue
caxapa, B3aUMO/JICICTBUE CEepHOU
KHUCIIOTBI C XJIOPUJIOM Oapus, MoJTydeHue
U paznoxenue ruapokcuaa menu (1) mpu
HarpeBaHUM, B3aUMOJECHCTBHUE XKeje3a C
pactBopoM coimu  wmeau (ll). OmnbiThl,
WUTIOCTPUPYIONIUE 3aKOH COXPaHEHHs
MaccChl.

Jlabopamopuvie onvimul: Co3nanue
MOJIeJIen MOJIEKYJI
(I1apOCTEPKHEBBIX).

Onucanue  (QuU3MYECKUX  CBOMCTB
00pa3I0B HEOPTaHUYECKUX BEILECTB —
METAJIJIOB U HEMETAILJIOB.

Habmonenne ¢usnyeckux (mjiaBieHUe
BOCKa, TasHHUE JbJ]a) M XHUMHUYECKHX
(ropeHue cBeuM, MNPOKAIMBAHUE MEIHOMU
MIPOBOJIOKH ) SIBJICHUM.

HaGntonenue u onucanue npu3HAKOB
OPOTEKAHUSI XUMHUYECKUX PEaKIui
pPa3HBIX TUIIOB.

Buvruucnenus: OTHOCHUTEJIbHOM
MOJIEKYJISIPHOM MacChl BEILIECTB,
MOJISIPHOM  MaccChl, MAacChl  BEIIECTB,
Macchl M KOJIMYECTBA  BEUIECTBA;
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MacCOBOH JIOJIM XMMHYECKOTO JJIEMEHTa
1o hopMyIie COSTUHEHUS;
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[0 YPABHEHUSIM XUMHUUYECKUX PEAKLINN:
KOJIMYECTBA, MAacChl BEIIECTBA IO
M3BECTHOMY KOJINYECTBY, Mmacce
pEeareHTOB UM IIPOJLYKTOB PEAKLIUU

Hroro no paznemny

20

Pa3znen 2. BaxxHeiimue npeacTaBuTe/ il HEOPraHNYECKNX BelIECTB
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2.1

Bosznyx. Kucnopo.

I[Toustne 00
OKCHIaxX

Bo3nyx — cmech razos. CoctaB BO3ayXa.
Kucnoponq — »sueMeHT u  mpocToe
BellecTBO. HaxoxkaeHwe kuciopoaa B
npupoae, (QU3NYECKUe U XUMHUYECKHE
cBoiicTBa (peakuuu ropeHusi). OKCHIBI.
[Ipumenenne  kucimopoga.  CrocoOsl
MOJIy4eHHUs1 KUCIOpoJa B JabopaTtopun H
Kpyrosopor
kuciaopoga B npupoae. O3oH  —
AJUTOTpOIHAs MOJU(UKAIUS KUCIOPOa.
TernoBo#t >GheKT XUMUIECKON peakiuu,

TCPMOXUMHUYCCKHUC YpPAaBHCHUA, DK30- H

IMPOMBIINIJICHHOCTH.

SHJOTEPMUYECKUE peakiuu. TOoIIHBO:
yroib ¥ MeETaH. 3arps3HEHUE BO3/1yXa,

s dexkra,

YCUJICHHE MapHUKOBOTO
pa3pylIeHHe 030HOBOTO CJIOS.
Xumuueckuii IKCnepumenm:

Jlemoncmpayuu:
KauecTBeHHOE ompejeneHue coaepkaHust

KHCJIOPOJIAa B BO3/IyX€E
[Tonydyenue, coOupanue, pacrio3HaBaHHe

Hcnonbs30BaTh XUMUYECKYIO CUMBOJIMKY
JUIsl  cocTaBiieHus (GOpMyJd  BEUIECTB,
MOJIEKYJISIPHBIX YPABHEHUM XWMHUYECKUX
peakuuii ¢  y4aCTHEeM  KHCJIOpOa.
XapaktepusoBarh (ONMKHCHIBATH) COCTAaB
BO3/lyXa, (U3NUYECKHME U XHUMHUYECKHE
CBOICTBa KHCJIOpOJa, CIOCOOBI  €ro
IIOJIy4YE€HUsl, IPUMEHECHUE U 3HAYCHHUE B
IIpUpoae 151 KU3HU
CpaBHMBAaTh  peaKUUU TOPECHHUS H

YCJIOBCKA.

MEJIEHHOTO OKHUCIICHHUS.
OOBACHATH CYIIHOCTb  IKOJIOTUYECKUX
npo0JsieM, CBSI3aHHBIX C 3arpsi3HEHUEM
BO3/TyXa.

CrnenoBaTh ipaBuiiaM 0€30MacHON PabOTHI
B JlabopaTopuM TpHU  HCHOJIb30BAHUU
XUMHUYECKON TOCynbl U 000pyAOBaHuUsA, a
TaK)Ke MpaBujiaM 00pallleHus: ¢ TOPIOYNMHU
BEILIECTBAMU. [InannpoBats u
OCYIIECTBIISITh Ha MPAKTUKE XUMHUYECKHUE
HKCIIEPUMEHTHI,
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U W3yYCHHE  CBOMCTB  KHCIOpOJA.
HaGnronenne B3amMOIEHCTBHSI BEIIECTB
C KUCJIOPOJIOM U YCJIOBHUSI BOSHUKHOBEHUS
Y IIPEKpAICHHs TOPEHUS (T10XkKapa).
Jlabopamopmuwiti onvim:

O3zHakomIIeHHE ¢ 00pa3mamMu OKCHIOB U
OINMCAHUE WX CBOWCTB. [Ipaxmuueckas
paboma: Ne 3. [lonyueHue u cobupanue

KHCJIOPO/Ia, U3yYEHUE Er0 CBOMCTB.

Boviuucnenusa: MOJIEKYJISIPHOM MacCChI
KMCJIOpOAAa M O30HAa Ha OCHOBAHUH
aTOMHOMU MACCBI XUMHUYECKOTO
3JIEMEHTA; KOJINYECTBA, MACCBI
BEILIECTBA o YpPaBHEHHUSIM

XAMUYECKUX PEAKIINI

MPOBOAUTH HAOJIOACHUS, 1€JIaTh BHIBOJIBI
0o pe3yjbTaTaM »HKCOEPUMEHTa  IpHU
MPOBEJECHNUU J1A0OPATOPHBIX OIBITOB U
MPaKTHYECKON pabOTHI.

BEIYHCISATh KOTMYECTBO BENIECTBA, 00BEM
rasa o opmynam.

VYyacTBOBaTh B COBMECTHOU paboTe B
rpymnrme.

BricTpanBaTh pa3BEpHYThIE MMCbMEHHBIC

U YCTHBIE OTBETBl C OIIOPOU Ha
uHdOpMaIUIo u3 yueOHHKa U
CIOpPaBOYHBIX  MaTEpUajJOB, TPaMOTHO

VCIIOJIb30BaTh W3YYCHHBIM TNOHSITHUHUHBIN
arrapar Kypca XuMHUH
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2.2

Bonopon. Ilonstue
0 KHCJIOTaX U COJIIX

Bomoponq — »oanmeMeHT W mpocToe
BemiecTBO. Haxoxmenue Bomopoga B
npupoae, (U3HUECKHE M XHUMHYCCKUE
CIIOCOOBI

CBOWCTBA,  MNPUMEHEHUE,

nonydyeHuss.  Kucimotel u Ccoun.
Monsipabiii 00bEM Ta30B. Pacuérel 1o
XMMHUYECKUM YPABHEHHUSIM.
Xumuueckuii IKCnepumMenm:

Jlemoucmpayuu.
[Tony4yenue, cobupanue u

PackpbIBaTh CMBICI M3y4aeMbIX MOHSATUN
Y IPUMEHSTH 3T MOHSTHUSI IPU OMKHCAHUU
CBOMCTB BEIIECTB U UX IPEBPAILCHU.
XapakTepu3oBaTh
dbuznueckue W XUMHYECKHE CBOMCTBa

(omuCHIBaTH)

BOJIOpOAa, CIOCOOBI €ro  MOJIy4eHus,
IPUMEHEHHE.
Cobuparb  mpubop Il TMOJTY4YEHUS
BOJIOpOA.

Hcnonn3oBarh XUMHUUYCCKYIO CUMBOJIMKY
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pacrio3HaBaHKie BOJOPO/A.
B3aumoneiicTBue BOAOpOJa C OKCHIOM
meu (11).

JlabopamopHhuwiii onvim:

B3aumoelicTBrUEe KUCIOT C METaJJIaMU.
llpaxmuueckas paboma:.

Ne 4. Tlonydyenue u cobupanue BoaOpoja,
U3yYECHHUE €r0 CBOUCTB.

Buviuucnenus:

00BEMa, KOJIMYSCTBA BEIIEeCTBa rasa

[0 €ro M3BECTHOMY KOJIUYECTBY
BEILIECTBA MU O0BEMY;

00BbEMOB Ta30B IO YPABHEHUIO PEAKIUU
Ha OCHOBE 3aKOHa OOBEMHBIX OTHOIIICHHUU
ra3oB

JUISL  COCTaBJICHHSI (OpMYJ BEIICCTB,
MOJICKYJIIPHBIX YPAaBHCHUA XMMHYECKUX
BOJIOPO/IA.
BBIUUCIATE MOJSIDHYIO MacCy BEIICCTB;
00BEM

peakuuid ¢ y4acCTHUEM

KOJIMYECTBO  BEILIECTBA, rasa,
Maccy BEILECTBA;
[IpoBomuTe pacuérsl
XAMUYECKUX  PEaKInil:
00BbEMa, Macchl BEIIECTBA [0 U3BECTHOMY
KOJIMYECTBY, 00BEMY, Macce pearcHTOB
WIN MIPOAYKTOB PEAKIIUH.

II0 YPaBHEHUSIM
KOJIMYECTBA,

CnenoBarb  mpaBujaM  Oe30macHOM
paboThI B nabopaTopuu npu
UCIIOJIb30BAaHUU XUMUYECKOW MOCYAbl U
obopynoBaHus, a MpaBUIaM
oOpallleHHs] ¢ TOPIOYUMU BEIIeCTBaMHU B

TAKXKC

OBITY.

[TnanupoBaTh OCYIIECTBIISITh  HA
MPAKTUKE XHUMHYECKUE OSKCICPUMEHTHI,
TIPOBOJIUTH HAOJIOICHHUS, €NIaTh BHIBOJIBI
1o pe3ysbTaTam IKCIIEPUMEHTA.
VYyacTBOBaTh B COBMECTHOW paboTe B

rpyIiIe

u
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2.3

Bopa. PactBopsl.
[Toustue 00
OCHOBAHUSX

duznueckue csorcTBa BoAbl. Boxa kak
pacTBOpUTENb. XHUMHUYECKHUE CBOWCTBA
BOJIBI.

OcHOBaHU4.

PackpbiBaTh CMBICH M3y4aeMbIX MOHSITUN
Y IPUMEHSTH 3TU MOHSATHS NPU ONIMCAHUU
CBOMCTB BEIIECTB U UX MPEBPAICHUII.
XapakTepuszoBaTh (HPU3NUECKUE U
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PactBopsl. Pone pacTBOpOB B nipupoze u
B )KM3HHU 4YesioBeKa. KpyroBopor Boasl B
npupoze. 3arps3HEHUE NPUPOIHBIX BO.
OxpaHa M OYMCTKAa MPUPOJHBIX BOJ.
Hacpiennsie " HEHACBIIIICHHBIE
pacTBOpbl. PacTBOpMMOCTH BeliecTs B
Boje. MaccoBast 10Jd BelIecTBa B
pacTBope.

Xumuueckuit IKCnepumenm:

Jlemoncmpayuu:

PactBOopeHne BemecTs € pa3nMyHON
PacTBOPUMOCTBIO.
B3anMopeiictTBue BOIBI C MeTaJIaMHU
(HaTpueM U KaJIbIIUEM).

HUccnenoBanne pacTBOPpOB KHUCIOT U
HIEJT0YEN ¢ MOMOILBIO UHANKATOPOB.

Jlabopamopnvie onvimul

HUccnenosanune 0COOEHHOCTEN
pacTBOpEHHUsI BEIIECTB C  Pa3IMyHOMN
PacTBOPUMOCTBHIO.

[IpuroroBienue pacTBOPOB Cc

ONIPEAEIEHHON MacCOBOM  J0JeH
PacTBOPEHHOTO BEUIECTBA.
Ilpaxmuueckas paboma

XUMUYECKHE CBOMCTBA BOJbI, €€ POJb Kak
pacTBopuUTeliE B MPUPOAHBIX MPOIECcCax.

CocTaBisATb  ypaBHEHUS  XMMHYECKHUX
peaKkiui ¢ y4aCTUEM BOJIBI.
OOBACHATh CYIIHOCTh SKOJOTMUECKHX

npoOJieM, CBS3aHHBIX C 3arpsA3HEHUEM
IPUPOJIHBIX BOJ, CIOCOOBI OYMCTKH BOJIBI
OT TIPUMECEH, MEpHI MO0 OXpaHe BOJ OT
3arpsI3HEHMSL.

[InanupoBaTh W OCYLIECTBIATH Ha
OPAKTUKE XUMHYECKHE HKCIEPHUMEHTHI,
IPOBOAUTH HAOIIOCHMS, AENIaTh BHIBOBI
0 pe3ynbTaTaM »dKCIEpUMEHTa TpHU
IPOBEJCHUH J1A0OPATOPHBIX OMNBITOB U
MPAKTUYECKON pabOTHI.

CnenoBaTh npaBuiiaM 0€30MacHON pabOThI
B JjabopaTopuu NpU  KUCHOJb30BAHUU
XUMHYECKOH MOCY IbI U 000PYAOBAHUS.
[IpoBOANTH BHIUMCIICHUS C PUMEHEHHEM

IIOHATHUA «MacCcCoOBasa JOJA BCIICCTBA B

pacTBoOpe».

BricTpauBath pa3BEpHYThIE TUCHMEHHBIE
U YCTHBIE OTBETBl C OIOPOH Ha
uH(pOpMaIuIo u3 yuyeOHUKa 17§

CIIPABOYHBIX MAaTEPUAJIOB, TPAMOTHO
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No 5. TlpurotoBieHue pacTBOpoOB ¢
ONPENEIIEHHOW MacCOBOM  JOJIEU
PacTBOPEHHOIO BEILIECTBA.
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Buviuucnenus: C HCIIOJIB30BaHHUCM
IIOHATHUA «MacCoBas A0JIA BCIICCTBA B
pPacTBOpPECH

WCTIOJIb30BaTh M3YYEHHBIM TMOHATUWHBIN

arrapar Kypca XuMHH
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2.4

OcHOBHBIC KJIaCChbI
HCOPTraHUYCCKHUX

COEIMHEHUN

11

Knaccudukanus HEOPTaHUYECKUX
coequueHnit. Oxcuapl. Knaccudukanus
OKCHJIOB: coJieoOpa3zytoiue (OCHOBHBIE,

KHCJIOTHBIC, amdoTtepHbIe) u
HecoJieo0pa3yoIue. Homenknarypa
OKCHUJIOB. Du3WUeCKHe H XUMHUYCCKUE

cBOMCTBa OKCUAOB. IlomydeHHne OKCHIOB.
OcHoBanus. Knaccudukanus ocHOBaHUI:
MENOYA M HEPACTBOPUMBIE OCHOBAHUS.
Homenknarypa ocnHoBanui. dusnueckue
Y XUMUYECKUE CBOMCTBA OCHOBaHUM.

[TosmyyeHne 0CHOBaHUM.

Kucnorel. Knaccudukamuss  KuCIHOT.
Howmenxkiatypa kucior. @u3ndeckue u
XHUMHUYECKHE CBOWCTBA KHUCIOT. Psg
aktuBHOCTH MetaiuioB H.H. bekeroa.
[Tomy4yeHue KUCnor.

Comn. Howmenknarypa coJIei.
DOU3NYECKNEe U XMMHUYECKHE CBOMCTBA
conen. [Tomyyenue coineil.

['eneTnueckass CBsI3b MEXKAY KIlacCaMu
HEOPTraHWYECKUX COCTUHEHUM.
Xumuyeckuii IKChepumenm:

Jlemoncmpayuu:

Knaccudunuposatsb n3ydaemble
BEIlIECTBA [0 COCTaBy U CBOMCTBaM.
CocraBnsatb (popmMyJIbl OKCHUAOB, KUCIIOT,
OCHOBAHUM, COJIell M Ha3bIBaTh MX IO
MEXKTyHApPOTHOU HOMEHKJIaType.
[IporHo3upoBaTh CBOMCTBa BEIIECTB Ha
OCHOBE OOIMX XWMHWYCCKHX CBOMCTB
M3YUYEHHBIX KJIACCOB/TPYIIN BEHIECTB, K
KOTOPBIM OHH OTHOCSTCS.

CocTaBisaTe MOJEKYJSPHBIE YpPaBHEHUS

peaKIuid, WUTIOCTPUPYIOIIHNX
XUMUYECKHE CBOWCTBA M CIOCOOBI
TOJTyYeHUS BEIIIECTB W3YYCHHBIX
KJIACCOB/TPYIIII, a TaKxe
TTOITBEPIKIAIOIIINX TCHETHYECKYTO
B3aMMOCBSI3b MEXKIy HUMU. [Ipon3BoaInTh
BBIYHCIICHUS 1o ypaBHEHUSIM

XUMHAYECKUX peakuui. IlmaHupoBars u
OCYILECTBJIATh HA IPAKTUKE XUMHUYECKUE
AKCIIEPUMEHTHI, IPOBOAUTH HAOJIIOIECHHUS,
JenaTh  BBIBOJABI IO  PE3yJbTaTaM
DKCIEPUMEHTA pu IIPOBEJCHNUN
71a00paTOPHBIX ONBITOB U MPAKTUYECKUX
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O6paBHBI HCOPTaHUYICCKHUX BCIICCTB

Pa3JIMYHBIX KIJIACCOB.
OnbIThI, WUTIOCTPUPYIOLINE XUMUYECKUE
CBOWCTBAa  KJIACCOB  HEOPraHUYECKHUX
BEILIECTB.

Jlabopamophvie onvimol
Onpenenenue pacTBOPOB KHUCIOT H
[IEJI0Yed C TOMOIIBI HHAMKATOPOB.
N3ydeHne B3aUMOJICUCTBUSA KHUCIOT C
METAJUIAMH, PEAKIUN HEUTpaIu3aluu.
Bzaumopericteue  pactBopa  CEpHOM
KUCIIOTHI ¢ okcuaom meau (11).
[TonydyeHne HepacTBOPUMBIX OCHOBAHUM.
BriTecHeHne 0JIHOTO MeTasia IpyruM U3
pacTBOpa CoJu.

lIpakmuueckas paboma

Ne 6. Pemenune sxcrnepruMeHTaIbHBIX
3amauy 1o TeMe «BakHelmme KiaccChl
HEOPTaHUYECKUX COCTUHEHUIN.
Boruucnenus:

[0 YPaBHEHUSM XHUMHYECKOM peaKinu:
KOJIMYECTBa BEIIECTBA, 00bEMaA, MaCChI 1O
U3BECTHOMY  KOJIMYECTBY  BEIECTBA,
00BEMY, Macce peareHTOB WU MPOIYKTOB

peakiuu

pabor.
CnenoBarh mnpaBuiaM O€30MacCHOU

paboTel B jaboparopuu npu

UCIIOJIb30BaHUH XUMHUYECKOM
MOCY/IbI U 000PYTOBAHMSI.

BricTpauBath pa3BEpHYThIE TUCHMEHHbBIE

U YCTHBIE OTBETBl C OIIOPOU Ha
uH(pOpMaIUIO u3 yueOHUKa 17}
CIPaBOYHBIX  MAaTE€pUaJOB, I'PAMOTHO

VCIIOJIb30BaTh W3YYCHHBIM TNOHSITHUHHBIN
armapar Kypca XuMHUH
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Uroro mo pazneny: | 30

Paznen 3. Ilepuoanueckuii 3akon u Ilepumoauyeckasi cucrema xummuuyeckux 3djiemeHToB [I. . MenneneeBa. CtpoeHue
aToMoB. XUMHYeCKas CBsA3b. OKHCIANTEIbHO-BOCCTAHOBUTEILHbIE PeAKIIMU
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ITepuonnueckui 7 [lepBie  mOMBITKM  KiMaccUpUKAMK | PacKpeiBaTh  CMBICT — TEPHOIUYCCKOTO
3aKOH 151 XUMHUYEeCKUX 3iJaeMeHTOB. IloHsgaTme O | 3akKoOHa.
[lepuonnueckas rpymnmnax CXOJIHBIX DIIEMEHTOB | OmucHEIBATE CTpOCHHE TaGHIIB]
cucrema (IeIoYHbleE W IIEJOYHO3EMEIIbHBIE «Ileproanyeckasi CHCTEMa XUMHYECKUX
XUMHUYECKUX METAJUIbl, IaJOTCHbl, MHEPTHBIE TIa3bl). | 5ieMEeHTOB JLU. MeHieIeeBa.
anementoB /. . DJIEMEHTHI, KOTOpBIC o0Opa3zyior MozeTHpOBaTE CTpOEHHE aToMa,
Menneneena. aM(pOTEpHBIC OKCUIBI W THIPOKCHJIBI. SHEPreTHYECKHX YPOBHEH H TIO/lypOBHEiA
Crpoenue atoma [lepnogmueckuit 3akoH. llepnonnueckas [PH TOMOIIM DHCYHKOB, JJIEKTPOHHBIX
CUCTEMA XMMHUYECKUX JIEMEHTOB KoHQuryparuii - EKTPOHHO-
JI.1. Menneneea. KopoTkonepruoaHas u rpadHUeCKX bopmyIL. TTOSCHSTS
JUINHHOIICPUOHAS (POPMBI busznueckuit CMBICJI MTOPSIKOBOTO

[Teppoandeckoil CUCTEMBl XUMHYECKHX HOMepa, HOMEPOB IepHOAA M TPYIIIbI
snemenTtoB [I.M. Menneneesa. l1leproabt U 5pepvenra.

[PYIIIBL. Dusneckuid CMBICTT| X apakTepr30BaTh XUMUYCCKHE DJICMCHTHI

IMOpsAAKOBOro HOMEpa, HOMCPOB IICpUOa TIEPBBIX TpéX TIEPHOJIOB, KaHHﬁ, KaHBHHﬁ

W TPYIIIBI SJICMCHTA. U WX COCAMHEHHUS TO TIOJNOXKEHHIO B
Ctpoenue aromoB. CocTaB aTOMHBIX
saep. M3oromnbl. DnekTpoHsl. CTpoeHUe
3JICKTPOHHBIX 000JI0YEK aTOMOB MEPBBIX
20 XUMHUYECKHUX PJIEMESHTOB

[Teprnoanveckoil CUCTEMBI

[lepnoguueckor  cucreme J.N.
Menneneesa.

OOBsCHATH OOIIME 3aKOHOMEPHOCTH B
U3MEHEHUU CBONCTB XUMHYECKUX
3JIEMEHTOB (M3MEHeHue  pajnycoB
aTOMOB, ANEKTPOOTPULIATEILHOCTH,
BAJICHTHOCTH) M UX COCAMHEHUM B
npejenax MallbIX MEePHUOJI0B U TJIABHBIX
cucreme .. Menneneena. MOATPYNI C Y4ETOM CTPOGHHS HX
3aKOHOMEPHOCTH U3MEHEHHUS pajuyca ATOMOB;

AWM. MengeneeBa.  XapakTepUCTHKA
XUMHUYECKOTO 3JIEMEHTA

no ero mnosoxeHuro B llepuoamueckoit
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aTOMOB  XMMHMYECKUX  DJIEMEHTOB,
METAUIMYECKUX U HEMETAJUIMYECKUX
CBOWCTB MO TpylnmaM M IEepUOJaM.
3nauenue I[lepuogmyeckoro 3akoHa H
ITepuoanueckoit CHUCTEMBI
XUMUYECKUX IJIEMEHTOB JIJISl PA3BUTHUSA
Hayku U npaktuku. [[.1. Menenees —
YYEHBIN U TPAKIAHUH.

Xumuueckuii IKCnepumenm:

Jlemoncmpayuu:
B3anmoneiictBue TUJIPOKCHUA
IMHKAa C pacTBOpaMH KHUCJIOT M

LIET0YEH. MopenupoBanue
CTPOEHHUS MOJIEKYJ TMpU MOMOIIU
PUCYHKOB, MOJEJEH, 3JIEKTPOHHBIX

U CTPYKTYpHBIX popmyin. Tabmwuia

«llepnoanueckas cucTeMa
XAMHUYECKUX DJIEMEHTOB ..
Meunneneenay.

JlabopamopHvie onvimoi
O3HakoMJIeHHE c oOpasmamu

MCTAJIZIOB 1 HCMCTAJIJIOB

YyactBOBaTh B COBMECTHOU

paboTe B mape uiM rpymre.
BricTpauBath pPa3BEPHYTHIC
MACbMEHHBIE U YCTHBIE OTBETHI C
onopou Ha WHPOPMALUIO U3
y4eOHHUKA U JIPYTUX UCTOUHUKOB, B
ToM uncie MHarepHera
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3.2

XumMuueckas CBs3b.
OKXMCIINTEILHOBOCCTAHOBUTEIBLHEIC
pPCaKkuInu

Xumuyeckas  CcBsI3b.  KoBalieHTHas
(moyisipHasl W HEMOJISIpHAsi) CBS3b.
DIEeKTPOOTPHUIIATETILHOCTD
XUMUYECKAX  DJIEMEHTOB. oHHas
CBSI3b. Crenenb OKHCIICHHUSI.
OKucIuTeNnbHO-
BOCCTAaHOBUTEJIbHBIE peaKIuu.
[Tpoueccnr

PackpblBaTh CMBICIT  H3y4aeMbIX
HOHATHH. Onpenenstb BH/I
XUMHYECKOH CBSI3U B COCTUHEHUM.
MopnenupoBaTb CTPOECHHUE
MOJIEKYJI opy  TOMOIIHU
PHUCYHKOB, MOJIETIEH,
ANEKTPOHHBIX M  CTPYKTYPHBIX
dbopmy.
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OKHCJICHUSA u
OKUCIUTEHN u

BOCCTAHOBJICHU .
BOCCTAaHOBHUTCIIH.

XUMUYECKUI  JKCIIEPUMEHT: HW3YYCHHE
00pa3oB  BEMIECTB  METALUIOB W
HEMETAIIJIOB, B3aUMOJICHCTBHE

TUAPOKCUJIA IIMHKA C PACTBOPAMH KHUCJIOT
W LIEJIOYEH, NPOBEICHUE  OIBITOB,
WJUTFOCTPUPYIOLIUX IPUMEPBI
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX
peakiuii (ropeHue, peakiuu pas3ioKeHus,
COCIMHEHUA ).

Xumuueckuii IKCnepumenm:
Jlemoucmpayuu.

OnbIThl, WUIIOCTPUPYIOIIUE  TTPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakiuii (ropeHue, peakiuu pas3ioKeHHUs,
COEMHEHNS )

Hcnonp30BaTh XUMUYECKYIO CHMBOJHUKY
JUIsL  cocTaBieHHs (OpPMYJ  BEIECTB,
3JEKTPOHHOTO OanaHca peaKIuii.
Onpenenary CTENEHb OKHUCICHHUS aTOMOB
XUMUYECKUX 3JIEMEHTOB M0 (dopmysiaM U
COCTaBJIATh bopmyITbI OMHAPHBIX
COCIMHEHUA 10 CTENEHH OKHUCIICHUS

aTOMOB XUMHYECKUX JIEMEHTOB.
Onpenensath OKHUCJIUTEND u
BOCCTAHOBUTEID. PaccraBiasaTte

kKod(ppuMeHTel B cXeMaxX  IPOCTBIX
OKHCJIUTEILHO-BOCCTAHOBUTEIIBHBIX
peaxkuuin METOJI0M 3JIEKTPOHHOTO
Oajanca.

HabGaronaTh XMMHYECKHE OMBITHI  I10
MJaHy, aHaJIU3UpOBaTh M JiejiaTh
BBIBO/JIBI.

Ucnons3oBate UKT pnust co3maHus
MOJIENICH, MOJATOTOBKU MPE3CHTALINM,
JIOKJIaZ0B 110 TEME.

BricTpauBaTh pa3BEpHYTHIC MUCHbMEHHBIC
M YCTHBIE OTBETBl C ONOpPOM Ha
uHboOpMaIMI0O W3 ydyeOHUKAa U JAPYTUX
HMCTOYHUKOB, B TOM unciie IHTepHeTa

Hroro no paszneny

15

PesepBHOE Bpems
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OBILEE YMCJIO YACOB 68

110 ITPOI'PAMME

9 KJIACC
Haumenosaunue

Ne KomnnuecTBO OCHOBHBIE BUJIEI JIEATEIILHOCTHA
pa3ieoB W TeM Conepxanre 00ydeHHS

/o JacoB 00yYaroIIMXCs
y4eOHOro ImpemeTa

Paznen 1. BemecTBO 1 XMMHYECKHE PeaKIIMU
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1.1

[ToBTOpEHUE 51
yrayOneHue 3HaHUH
OCHOBHBIX pPa3JeoB
Kypca 8 Kiacca

[lepnonnueckuit 3akoH. [leprnonnueckas
CUCTeMa XHUMHYECKHUX snemeHToB [I.M.
Menneneena. Crpoenue
3aKOHOMEPHOCTU B U3MEHEHUM CBOWMCTB
XUMHYECKUX DIIEMEHTOB IEPBBIX TPEX
MEepUOJOB, Kaius, KaJdblUs U UX
COCAMHEHUA B  COOTBETCTBUHU c
MOJIOKEHUEM DIIEMEHTOB

B Ilepronnueckoi cucreMe U CTPOCHUEM

aTOMOB.

X aTOMOB.

CtpoeHue BelIeCcTBa: BUJIbI XUMHUYECKOM
CBSI3M. Tunbl KPUCTAJTTMYECKUX
PEIETOK, 3aBUCHUMOCTb CBOICTB
BEIIECTBA OT THUMNA KPUCTATUIMYECKOM
pEemETKM W BHUAA XUMHUYECKOW CBS3HU.
Knaccudukauuss  u HOMEHKJIaTypa
HEOPraHUYECKUX BEIICCTB. XUMUUYECKUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCSI K
pPa3IMYHBIM KJIaccaM HEOpPraHWYeCKUX
COCITMHCHUH, reHeTHYeCcKas CBSI3b
HEOPTraHUYECKUX BEIIECTB.

XapakTepu3oBaTb XUMUUYECKHE DJIEMEHTBI
MEPBBIX TPEX MEPUOJIOB, KAJUA U KaJbLIUs
o ux nonoxeHuto B lleproamueckou
CHCTEME 1. n.

Knaccudunuposatsb u
HEOPraHUYECKHE BEMIECTBA H3YYEHHBIX

Mennemneena.
Ha3bIBaTh

KJIACCOB.

OnuceiBaTh oO1ue XUMHUYECKHUE
CBOMCTBA BEIIECTB PA3JIUYHBIX KJIACCOB,
NOATBEPkKAaTh CBOMCTBAa MpPUMEPAMU
MOJIEKYJISIPHBIX YPaBHEHHN XUMHUYECKUX
peaKuuil.

Onpenensate BUI XUMUYECKON CBSI3U U TUI
KPHUCTAJUTMYECKON PEIETKU BEIIECTBRA.
[IporHo3upoBaTh CBOWCTBA BEIIECTB B
3aBHCUMOCTH OT UX CTPOCHUS.
BricTpanBaTh pa3BEpHYThIE MUCHMEHHBIC
U YCTHBIE OTBETHl C OINOPOM Ha
uH(opMaIuio u3 y4eOHMKa u
CIIPABOYHBIX MaTEPHUAIOB, TPAMOTHO
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Xumuyeckuii IKCnepumenm: WCIMOJIb30BaTh M3YYEHHBIN TMOHSITUWHBIN
Jlemoncmpayuu: O3HAaKOMJICHUE C alrmnapar Kypca XuMuu

MOJIEIIAMU KPUCTAJUIMYECKUX PELIETOK
HEOPraHUYECKUX BELIECTB — METAJIJIOB
u HeMeTauioB (rpadura w amMasa),
CJIOXKHBIX BEILIECTB (XJIOPHIa HATPHS)
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1.2

OcHOBHBIC
3aKOHOMEPHOCTH
XAMHUYECKUX
peaKunit

Knaccudukanus XuMUYECKHX peakIui
0 Pa3JIMYHBIM MpU3HAKaM ([0 YHCIY U
COCTaBy YYacCTBYIOIIMX B  PEAKIUHU
BEILIECTB, MO TerioBomMy 3ddexty, 1o

M3MEHEHUIO CTeTeHen OKHCJICHUS
XUMHAYECKHX HIIEMEHTOB, o
00paTUMOCTH, o YYaCTHIO
KaTajin3aTopa). DK30- U
SHI0TEPMUYECKUE peakuuu,

TepMOXUMUYECKHe ypaBHeHHS. [loHsATHE
O CKOPOCTHM XHMMHYECKOW peaKIuu.
ITousarue 00
HEOOPATHUMBIX XUMHUYECKUX PpEeaKIUsiX.
[ToHsATHE O TOMOTEHHBIX U TE€TEPOTECHHBIX

00paTUMBIX u

peaKuusx. Iloustue 0 KaTaause.
[TonsiTHE O XMMHUYECKOM pPABHOBECHHU.
@aKkTOphl, BIUAIOIMIME HAa CKOPOCTH
XMMHUYECKOM pEaKIMu U TOJIOKECHUE
XMMHUYECKOTO PABHOBECHSI.

OKMCIIMTEILHO-BOCCTAHOBUTEILHBIC

PackpsIBaTh CMBICH M3y4aeMbIX HOHATHH
Y IPUMEHSTh 3TH MOHATUSA NIPU ONUCAHUU
CBOWCTB BEIIECTB M HMX IPEBPAILLCHUM.
KnaccupunupoBaTe XUMHUUECKHE pEaKIIUU
1o Pa3InYHBIM
VYcraHaBnuBaTh 3aBUCHMOCTb CKOPOCTH
XUMUYECKOM pEaKkIMu OT Pa3IMYHBIX
bakTopoB.

IIpornosuposatb

IIPpU3HaKaM.

BO3MOKHOCTHU
MPOTEKAHUSI XUMHUYECKUX MPEBPAICHUN
B pAa3JIUYHBIX ycioBUsiX. Onpenenarb
OKHCIUTENb U BoccTaHOBUTEIHL B OBP.

CocraBisTh 3JIEKTPOHHBIN OayaHc
peaKkIuH.

[Ipon3BoAUTE  BBIYUCIIEHUS 1o
XUMUYECKUM YPaBHECHUSIM.

VYyacTBOBaTh B COBMECTHOM pabote
B IIape WJIM TPYIIIIE.
BricTpanBath pa3BépHYThIC TMCHMEHHBIC
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peakiuu,  ONEKTPOHHBIA  OayiaHc
OKHCJIUTEIHHO-BOCCTAHOBUTEIBHOMN
peakuuu. CocTaBieHue YypaBHEHUU
OKHCITUTETHbHO-BOCCTAHOBUTEIBHBIX
peakiuii C HUCHOJb30BAHUEM MeETOoJa
AJIEKTPOHHOTO OanaHca. Xumuueckui
IKCnepumenm:

Jlemoucmpayuu.

HccenenoBanue 3aBUCUMOCTH CKOPOCTH
XUMHUYECKON peakuuu OT BO3IECUCTBUS
pa3IUYHBIX (PAKTOPOB.

OneITbl, WUIIOCTPUPYIOIIUE TPUMEPHI
OKHUCJIUTEIBHO-BOCCTAHOBUTEIBHBIX

peakiuii (ropeHue, peakiiuu pas3noKeHus,

COCIMHEHUS ).
Bvluucnenus: KOIMYeCTBa BEUIECTBA,
o0béMa W Macchl pPEareHToB WM

IIPOAYKTOB 110 YPABHEHUSIM XUMHUYECKUX
peaxkumit

U YCTHBIE OTBETBI C OIOPOH Ha
uHpopMaruio u3 y4eOHHMKA U
CIOPaBOYHBIX MaTEpPHAIOB, TPAMOTHO

VCIIOJIb30BaTh W3yYCHHBIM MOHATUWHBIN
anmapar Kypca XuMuu
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1.3

DIEeKTpOIUTHYECKas
JTUCCOLIHAITHS.
XUMHAYECKHE
peakuu B
pacTBopax

Teopus AJIEKTPOJIUTUYECKON
DIIEKTPOJIUTHI u
HEJJICKTPOIUTHL.  KaTuoHbI, aHUOHBI.

JIUCCOLIMALIAH.

MexaHU3M OUCCOIMALIMKA BEIIECTB  C
pa3IMYHBIMU XUMHYIECKOUN
cBa3u. CreneHpb aucconnanuu. CUIbHBIE
U cia0bIe AJIEKTPOJIUTHI.

Peaknum nonHoro oomena. Y ciioBus

BHUJaMU

PaCKpBIBaTI) CMBICJI U3YyYaCMBbIX HOH?ITI/Iﬁ,

a TaKKe CMBICI TEOpUHU
3JIEKTPOJIMTUYECKOMN JACCOLUALINH.
OOBACHATD MPUYUHBI

QJICKTPOIIPOBOAHOCTH BOAHBLIX PaCTBOPOB
BCIICCTB, pPa3JINYaTb cinabble W CHIIBHBIC
JJICKTPOJIUTHI.

CocTaBiiaTh YPaBHCHHUA JUCCOLMAIINN
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MPOTEKaHUs PEaKIii MOHHOTO OOMeEHa,
MOJHBIE W COKpAIIEHHbIE  WOHHBIE
ypaBHEHUsI peakuuii. CBOWCTBa KHUCIOT,
OCHOBaHMUH 51 coJien B CBETE
MPEACTABICHUN 00 3JIEKTPOJIUTUUECKOMN
nucconuanu. KadecTBeHHbIE peakinu
Ha UOHBIL. [IOHATHE O TUIPOTU3E COJICH.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

HccnenoBanue 3JI€KTPOIPOBOIHOCTH
pacTBOpOB npoiecca
JHCCOLIMALIMM  KUCJIOT, IIEJI0oYel U

BCIIECTB,

coieii  (BO3MOXXHO  HCIOJIb30BaHUE
BUJICOMATEPUAIIOB).

OnbITel, WUTIOCTPUPYIOLIKE
OPOTEKaHUsl pPeaKuil HOHHOro OOMeHa
(oOpa3oBaHue ocajika, BBIJEICHHUE Trasa,
00pa3oBaHUE BOJIbI).

PacmiozHaBanue

MPU3HAKU

HEOPTaHUYECKUX
BELIECTB C IIOMOLIBI0 KayeCTBEHHBIX
peakiuii Ha UOHBI.
Jlabopamopmwiti onvim:
N3yuenune IIPU3HAKOB
peaklMy MOHHOrOo OOMEHa B pPacTBOpax
AJIEKTPOJIUTOB (C OOpa30BaHHMEM OCaJKa,

MPOTEKAHUS

KHUCJIOT, IEJIOYEeH M COJICH, ITOJHBIC M
COKpAalllEHHbIE  WOHHBIE  YpPaBHEHUS
XUMHUYECKUX Peakluidi MOHHOTO OOMEHa,
KpAaTKUE HMOHHBIC YpPaBHEHHS MPOCTHIX
peaKUMi TUAPOJIN3A COJICH.
XapakTepu3oBaTh OOIIME XUMHUYECKHE
CBOMCTBA BEUIECTB PA3JIMYHBIX KJIACCOB
Ha OCHOBE TEOPUHU HIIEKTPOJIUTHUECKON
JTUCCOLUAIINK; TOATBEPKIATh CBOMCTBA
npuMepaMl MOJEKYJISIPHBIX W HOHHBIX
YPaBHEHUM  XUMHUYECKHX  PEaKLHM.
Pemiats sxcniepuMeHTaNbHBIE 3a]]a4U 110
TEME.

[InanupoBath u OCYILIECTBJISITh  Ha
NPAKTUKE XUMUYECKUE HKCICPUMEHTHI,
MIPOBOJUTH HAOJIIOCHHUS, IETaTh BHIBOIBI
MO pe3yJibTarTaM 3KCIEpUMEHTa MpH
MPOBEJECHUU JaOOPATOPHBIX OMNBITOB WU
IPaKTUYECKUX padoT.

CnenoBaTh npaBuiamM 0€301acHOM pabOThI
B J1abopaTopuu TMpU  HUCIOJIb30BAHUU
XUMHUYECKOHN MOCyAbl 1 000PYI0BaAHUS.
[IpoBOANTEL BBIYMCICHUS MO XUMUYECKUM
YpaBHEHUSIM.

VYyacTBOBaTh B COBMECTHOM paboTe
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BbIJICJIEHUEM ra3a, 00pa30BaHUEM BO/IbI).
IIpakmuueckas paboma:
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Ne 1.
3a7a4 10 TEME.

Buviuucnenus: 10
XUMHUYECKUX PEAKIUn

Pemenue OKCIICPUMCHTAJIBHBIX

YPaBHEHUSIM

B [1ap€ WUJIM TPYIIIIE.

BricTpanBath pa3BEpHYTHIE MUCHMEHHBIE
U YCTHBIE OTBETBl C OIOPOWU Ha
uHbopMalMio M3 ydeOHHKA U JIPYTHX
UCTOYHUKOB MH(pOpMAIMU, B TOM YHCIIE
HNuTepuera

Hroro no pazneny

17

Pasznea 2. HemeTasibIl 1 UX CO€IMHEHUSA
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2.1

OOmas
XapaKTEPUCTHKA
XAMHAYECKHUX
9JIEMEHTOB
VIIA-rpynmsi.
["anorennl

OOmiasi  XapakTepUCTUKAa  TaJOTCHOB.
Ocobennoctu CTPOCHHUS aTOMOB,
XapaKTepHbIE  CTEMEHH  OKUCIICHWSI.
Ctpoenne wu (usudyeckue CBOHCTBA
NPOCTHIX  BEIIECTB  —  TaJlOTEHOB.

XUMHYECKHE CBOMCTBA HA IIPUMEPE
xJiopa (B3aUMOJEHCTBUE C METaJUIaMH,

HEMETaJUIAMU, IeJI0YaMHu ).
XmopoBonopon.  ConsiHasg ~ KHCIIOTAa,
XUMUYECKUE  CBOMCTBA,  IOJIy4YECHHE,

npuMeHenue.  JleictBue  xjopa W
XJOPOBOJOPOJa HA OPTaHU3M YEJIOBEKA.
Baxnelimue XIopuibl U UX HaXOXKJICHHUE
B IIPUPO/IE.

Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

OnbITel, OTpaxawouwme Qu3nuecKkue Hu
XMMHUYECKUE CBOMCTBA TAJIONCHOB M HUX
COeAMHEHUN (BO3MOXHO HCIOJIb30BAHHE

OOBsCHATH 00IIME 3aKOHOMEPHOCTH B
U3MEHEHUHM CBOMCTB HEMETAUIOB U MX
COCIMHEHMH B  TMpeJenax  MallbIX
NEpUOAOB U  TJAaBHBIX  MOJATPYMI
[leproanueckoll CHUCTEMBl XUMHUYECKHX
AJIEMEHTOB C YYETOM CTPOCHHS HUX
aTOMOB.
XapakTepu3oBaTh buznyeckue 151
XUMHYECKHUE CBOMCTBA MPOCTHIX BEIIECTB
rajJloreHoB (Ha MNpuUMepe XJjopa) H
CIIOXKHBIX  BEIIECTB  (XJIOPOBOJIOPOAA,
XJIOpUAa  HaTpus), CIOCOOBI  UX
NOJTyY€HUs, IPUMEHEHUE U 3HAYEHUE B
NIPUPO/JIE U KU3HU YETIOBEKA.

OnpenensiTe XJOPUA-UOHBI B PACTBOPE.
[InanupoBaTh W  OCYUIECTBIIATH Ha
NPAKTHUKE XUMHYECKHE HKCIEPUMEHTHI,
IPOBOANUTH HAOIIOIEHUS, IETAaTh BBIBOIBI
10 pe3yJibTaTam
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BUJICOMATEPHUAIIOB).

O3zHakomiieHHEe C OOpa3laMH XJIOPUIOB
(raJoreHuI0B).

JlabopamopHmuwiii onvim:

N3ydeHue CBOMCTB COJISTHOM KHCIIOTHI.
[IpoBeneHue KavyeCTBEHHBIX PEAKIIHiA
Ha  XJOPUA-UOHBL.  [Ipakmuueckas
paboma

No 2. TlomydyeHue CONSTHOW KHUCIIOTHI,
VU3y4YEHHE €€ CBOWCTB.

Buiyucnenus: 1o YpaBHEHUSIM
XUMUYECKUX PEaKLHWA, €CIIM OJIUH W3
pEareHToB J1aH B U30bITKE

IKCIIEPUMEHTA npu MIPOBEICHUH
71a00paTOPHBIX OMBITOB M MPAKTUYECKUX
pabor.

CnenoBarh mnpaBuiaM 0O€30MaCHOU
paboThI

B jaboparopuu npu

UCIIOJIb30BaHUU XUMHUYECKOMN
MOCYJIbl U 000PYI0BaHUS.

BricTpauBath pa3BEépHYThIE MUCbMEHHbBIC

U YCTHBIE OTBETBl C OIOPOU Ha
uHdOpMaIuIo u3 yueOHHKa u
CIPaBOYHBIX  MaTepHajoB, TPaMOTHO

WCIIOJIb30BaTh W3YyYCHHBIM MOHSATUHWHBIN
arrapar Kypca XuMHUH
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2.2

Oo6mmas
XapaKTepUCTUKA
XUMHUYECKUX
AJIEMEHTOB VIA-
rpymmnsl. Cepa u eé
COCJIMHEHHUSI

OOmast ~ XapakTepUCTUKa  3JIEMEHTOB
VIA-rpynmel.  OcoOEeHHOCTH  CTPOCHUS
aTOMOB, XapakTepHbIe CTETICHU
OKHCIICHHUS.

CrpoeHue u  (u3MUYECKHME CBOMCTBA

MPOCTHIX BEMIECTB — KHUCIOPOAA U CEPHI.
AJIOTpOIIHBIE MOAU(PUKAIIUKA KUCIOPOJIa
U cepbl. XHMHYECKHE CBOMCTBA CEpBI.
CepoBojiopoJ, cTpoeHue, (puznueckue u
XMMHUYECKUE CBOMCTBA.
Okcuapl  ceppl  Kak  MPEeACTAaBUTENIH
KHCJIOTHBIX OKCHJIOB.

CepHasgs  kucnora,  (QuU3HYECKHE U
XUMUYECKHE CBOMCTBA (001I1e Kak

OOBsCHATH 00IIKME 3aKOHOMEPHOCTH B
W3MEHEHUHM CBOMCTB 3JeMeHTOB  VIA-
IPYNNBl U UX COEAUHEHHH C YYETOM
CTPOEHHUS UX aTOMOB.
XapakTepu3oBaTh buzngeckue u
XAMHUYECKHUE CBOWCTBa
BellecTBa cepbl M €€ COeAMHEHUM
(cepoBOOpOIa, OKCUIOB CEPBI, CEPHOMI
KHUCIIOTBI, CyJNb(paTOB), CHOCOOBI HX

MOJy4YCHU:A, IPUMCHCHUEC U 3HAYCHHUC B

IIPOCTOTO

MPUPOJE Y KU3HU YEIIOBEKA.
Onpenenarb Hanmu4ue CyiabhaT-uOHOB B
pacTBopeE.

OOBACHATH CYIIHOCTh AKOJIOTHYECKUX
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NPEICTABUTENST  KJacca  KUCIOT W
crienuduyeckue). XMMUUECKHUE PeaKInu,
JIeXKAIKNE B OCHOBE MPOMBIILIEHHOTO
cnoco0a TMOJyYeHUS CEPHOM KHCIOTBHI.
[Ipumenenue. Conu CEpHOM KHUCIOTBHI,
KadeCTBCHHAs PEaKIus Ha Cyib(aT-uoH.
Haxoxnenue cepsl U €€ COCIUHEHUN B
npupojie. XHUMHYECKOE  3arpsi3HEHUE
OKpYXamlel Ccpeapl  COCIUHEHUSIMU
cepbl (KUCIOTHBIE MO, 3arps3HEHUE
BO3/yXa M BOJOEMOB), CIOCOOBI €ro
Mpe0oTBpAICHUS.

Xumuueckuii IKCnepumMenm:
Jlemoncmpayuu:

O3HakomiieHHE € OOpas3laMu cepbl U e€

COEAMHEHUSAMU (BO3MOKHO
UCIIOJIb30BaHUE BHJICOMATEPHAJIOB).
HaGnronenue mporecca oOyriuBaHUs
caxapa o JIEVUCTBUEM

KOHILIEHTPUPOBAHHOM CEPHOM KUCIIOTHI.

Jlabopamophvie onvimvl:  V3ydenue
XUMUYECKUX CBOWCTB pa30aBIEeHHOM
CEepHOU KHUCJIOTHI. IIpoBenenue

KayeCTBEHHOM peakiuu Ha Cylb(aT-uoH
U HaOJIIOZIeHHE MTpU3HaKa e€ MPOTeKaHUs

npobJiem,
COCTMHEHUH CEpBHl.

[ImannpoBath H  OCYIIECTBIATH Ha
IIPAKTUKE XUMHUYECKUE DKCIICPUMEHTHI,
IPOBOJUTH HAOJIIOIECHHUS, €NaTh BHIBOBI

I10 pe3yJibTaTaM 3KCIICPUMCHTA.

CnenoBarh mpaBujaM 0Oe30MacHOM
pabotel B snaboparopuu npu
UCIOJIb30BaHUU XUMHUUYECKOH TOCYIbI
u  oOopynoBanusa.  IlpousBoauth
BBIUMCIICHUS 00  XMMHUYECKUM
ypaBHeHusiM.  Mcnons3oBaTh  mpu
BBIMIOJTHEHNMH ~ Y4eOHBIX  3aJaHuil
TEKCTHl ~ y4eOHWKa,  CIPaBOYHbBIE
MaTepuabl

(ITepponnueckyto CUCTEMY XUMHYECKUX
anementoB JI. . Menneneea, Tabnuiry
pacTBOPUMOCTH KHUCJIOT, OCHOBaHUW H
COJIEM B BOJE, DJIEKTPOXUMHUYECKHUN P
HaMpsHDKeHU MeTtamioB). Mcmonb3oBaTh
IIPYU BBIMIOJTHEHUW y4E€OHBIX 3aJaHUN U B
nporiecce MCCJIE10BATENbCKOM
NEATEeIIbHOCTH Hay4YHO-TIOMYJISIPHYIO
JUTEpPaTypy XHUMHUYECKOTO COJIepKaHUs,
CIIpAaBOYHBIE  MaTepualbl,  PECypCh

CBS3aHHBIX C TMepepadoTKOM
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HNutepuera
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2.3

Oo6mmas
XapaKTEPUCTHKA
XUMHUYECKUX
AJIEMEHTOB VA-
TPYIIIBL. A3or,
bochop w  wHx
COCTMHCHHSI

OO6mrast xapakTepucTuka 3JeMeHTOB VA-
rpynibl. OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapaKTEPHbIEC CTEIICHU OKUCIICHHUS.

A30T, pacmpocTpaHeHue B MPHUPOJIE,
dbu3nUecKrue 1 XMMUYECKHE CBOMCTBA.
Kpyrosoport azora B mpupoje.

AMMHaK, ero pu3nYecKnue U XUMHUCCKHE
CBOWCTBA, TMOJYYEHUE U MPUMEHCHHUE.
Comun  aMMoHUs, uX (Qusnyeckue W
XUMHUYECKUE  CBOWMCTBA, MPHUMEHEHUE.
KauecTBeHHass  peakuuss Ha  HOHBI
aMMOHHMSI.

A30THas KUCIOTa, €€ MOJIyYCHHUE,
du3nueckue M XUMHUYECKHE CBOMCTBA
(oOmme kak TpeACTaBUTENST  Kjacca
KHUCJIOT u crienugpuyecKue).
Hcnonb3oBaHWE HUTPATOB U  COJIEH
aMMOHMSI B KaueCTBE MUHEPaIbHBIX
ynoOpeHnii. XUMHUYECKOE 3arps3HCHHE
OKpYXaIEl Ccpeabl COCAMHECHUSIMHU
a30Ta (KUCJIOTHBIE JTOXKIH, 3arps3HEHUE
BO3/lyXa, OYBHI U BO0EMOB). Docdop,
ajuioTponHeie Moaudukanuu ¢gocdopa,
du3nUecKkue M XMMHUYECKHE CBOWCTBA.
Oxkcun dochopa (V) u dochopnas
KHUCIIOTa, PU3nyeckue u

OOBsCHATH O0IIME 3aKOHOMEPHOCTH B
U3MEHEHUU CBOMICTB 3JIEMEHTOB  VA-
IPYNNBl U UX COCOUHEHHU C Y4ETOM
CTPOEHUS UX aTOMOB.

XapakTepu3oBaTh buzndeckue U
XUMUYECKAE CBOMCTBA IMPOCTHIX BEIIECTB
azora u ¢dochopa W HUX COCITUHCHHUI
(aMmMmaka, coJieili aMMOHHS, a30THOH
KHCJIOTHI, HUTPATOB, okcuaa ¢ocdopa (V)
u (ochopHoit kucnoTH, (ocdaros),
CrocoObl UX TIOJNyYEHHUs, TPUMEHEHUE U
3HaUYCHWE B MPHUPOJIC W KU3HU YEITOBEKA.
Onpenensarb MOHBI aMMOHUS U
dbocdaTrnoHbl B pacTBOpE.

OOBICHATH CYIMIHOCTh IKOJOTHYECKUX
npo0sieM, CBA3AaHHBIX C HAXOXKJICHUEM
coenMHeHM a3ota W ¢ochopa B
OKpY’KarolIeu cpee.

[InanupoBaTh ¥  OCYIIECTBIISTH Ha
MPAKTUKE XUMHUYECKHE OKCIICPUMCHTHI,
MIPOBOJUTH HAOJIIOICHUSI, IEIATh BHIBOIBI
10 pe3yJbTaTaM OJKCIICPUMEHTAa TIPH
MPOBEICHUH J1aOOPATOPHBIX OIBITOB H
PaKTUYECKON paOOTHI.

CrnenoBath mmpaBuiiaM 0€30MacHON paOOThI
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XUMHUYECKHE CBOICTBa, IOJy4YECHHUE.
Hcnons3oBanue ¢pocdaroB B KauecTBe
MUHEPAIbHBIX yIOOPEHUN.
Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

O3HakoMIIeHHE c (bu3nUecKuMu

cBOMcTBaMH a3oTa, Qocdopa U uX
COCIMHEHUH (BO3MOKHO HUCIIOJIb30BAHUE
BUFeoMarepuanoB). (O3HaKOMIIEHHE C
oOpa3amMu  a30THBIX H  (OCPOPHBIX
y100pEHUH.

[Tonyyenue, cobupanue, pacrno3HaBaHHE
141 CBONCTB

HN3Yy4YCHUC aMMHakKka.

B3anmoneiicTBue  KOHLIEHTPUPOBAHHOM
AQ30THOM KHUCJIOTBHI C MEIbI0 (BO3MOXXHO
UCIIOJIb30BAaHUE BUCOMATEPUATIOB).
Jlabopamopnvie onvimul:

[IpoBeneHre KaueCTBEHHBIX PEAKIIUMA
Ha WOH amMMoOHHS U ¢ocdar-uoH, H
W3Y4YEHUE MPU3HAKOB UX MPOTECKAHUS.
Ipaxmuueckas paboma

No 3: Tlonyuenue amMmuaka, U3y4eHHE
€ro  CBOWCTB.  Bvluucnenus: 1O
YpaBHEHUSIM XUMHUYECKUX PEaKIUi

Ipy  HWCHOJB30BAaHUM  XHUMHYECKOU
o0opy10BaHUSI.

BBIYHMCIICHHU A

MOCY/IbI
[IpousBoauTh

u
110
XUMHUYCCKUM YPaBHCHUAM.

Hcnonb3oBaTh  TpU  BBINOJHEHUH
y4eOHBIX 3aJaHUN TEKCThl YUCOHHKA,
CIIPABOYHBIE MATEPUAIIBI
(MEepUOIUYECKYI0 CHUCTEMY XUMHUUYECKHUX
sanementoB JI. M. Menpeneesa, tabmuily
pacTBOPUMOCTH KHUCJIOT, OCHOBaHHUM U
COJIEM B BOJE, DJIEKTPOXUMHUYECKUU P

HaIpPsHKEHUN METAJIOB)
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2.4

Oo6mmas
XapaKTepUCTUKA
XUMUYECKUX
AJIEMEHTOB IVA-
rpynnsl. YIJIEpOX H
KPEMHUUA, H©U  HX
COEIVUHEHUS

OO6mras xapaktepuctuka 3neMeHToB |VA-
rpynnbl. OCOOEHHOCTH CTPOEHUSI aTOMOB,
XapaKTepHbIC CTCTICHU OKUCIICHUSI.
Yrnepos, amuioTponHble MOIU(DUKAIINH,
pacmipocTpaHeHHE B pupo/Ie,
duznyecKkue M XUMHYECKHE CBOMCTBA.
Ancop6rusa. KpyroBopot yriepoma B
pHUpoJIe.

Okcupael yriepoaa, ux (pU3NYECKue M
XUMUYECKHUE CBOMCTBA, JCHCTBHE Ha
KUBBIC OpPTaHU3MBI, IMOJYYCHHE U
IIPUMEHEHHUE. DKOJIOTUYECKUE
npoOieMbl, CBSI3aHHBIE C OKCHJIIOM
yraepoaa (1V), runore3a riao0aabsHOTO
MOTEIUICHUS ~KJIMMaTa, MapHUKOBBIN
addexr.

VYronpHas kucimora W e€ CONMU, UX
du3ndecKue W XUMHYECKHUE CBOWCTBA,
MOJTyYeHUE U IPUMEHEHHE.

KauecTtBeHHas peakuus Ha
KapOOHATHUOHBI. Hcnonb3oBanue
KapOOHATOB B OBITY, MEIUIINHE,
MPOMBIILJIEHHOCTH u CEJILCKOM

xo3siicTBe. [lepBoHavyanbHBIE MOHSATHUA
00 OpraHMYEeCKHWX BENIECTBAX KaK O

OOBsCHATH 00IIKME 3aKOHOMEPHOCTH B
U3MEHEHUH CBOWMCTB 31eMeHTOB  |VA-
IPYNNBl U UX COEAUHEHHH C YYETOM
CTPOEHHUS UX aTOMOB.

XapakTepu3oBaTh ¢duznueckue u
XUMHUYECKHE CBOMCTBA IMPOCTBHIX BELIECTB
yraepoja U KpPEMHHUS U HX COCAUHEHUI
(OKCHIOB yriiepojaa, YroJIbHOW KHCIOTHI,
KapOOHATOB,

OKCHJIa KpEMHHUS,

KPEMHHUEBOU CUJIMKATOB),

CIIOCOOBI HX I[MOJYy4YCHUS, IMPUMCHCHHC H

KHCJIOTHI,

3HAYEHUE B MPUPOJAEC U KU3HU YEIIOBEKA.
OOBACHATD PUYUHHO-CJIEICTBEHHYO
CBSI3b: CTPOEHUE BEUIECTBA — CBOWCTBA
—  T[pPUMEHEHHWEe — Ha T[puMepax
COCMHEHUW  yIJIepoJa H  KPEMHMUSL.
Onpenensite KapOOHAT- U CUIIMKAT-UOHBI B
pacTBope.

OOBACHATh  CYHIHOCTh  DKOJOTHYECKUX
npoOJieM, CBSI3aHHBIX C HaXOXJECHHEM
YIJIEKHUCIIOTO Ta3a B OKPYXKAaKOLIEH cpere.
[ToaTBepkmath  OCOOEHHOCTH  COCTaBa
OpPraHMYeCKUX  BEIIECTB  MpPUMEpPaMHU
NpPOCTBIX COCIUHEHUH (MeTaH, JTaH,

OTHUJICH, alCTHIJICH, OJTaHOJI, TJIMICPUH,

69



®denepanpHas padouast mporpamma | Xumusi. 8—9 kimaccel (6a30BbIi YPOBEHB)

COCIMHCHUAX YIJICpOada (MCTaH, OTaH,

yKCyCHast KHCIIOTA), B3aMMOCBSI3b
HEOPTraHUYECKUX COCAMHEHUN yriiepoa 1
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OTWIIEH, AaleTWICH, JTaHOJI, IJIHLIEPHH,
YKCYCHasl KMCJIOTa).

[IprponHble MCTOYHUKHU YIJIEBOJOPOJOB
HeTh),

MPOAYKTHI UX mepepaboTku (OeH3MH), UX

(yronp, TOpUPOAHBIA  ras,
poiib B OBITY U MPOMBIIUICHHOCTH.

Ilouatne o0 OHOJIOTMYECKH  Ba)KHBIX
BEILIECTBAX: KUpax, OeIKax, yrieBojax —
Y UX POJIM B )KU3HU YEJIOBEKA.

MarepuanbHO€ €IUHCTBO OPTaHUYECKUX
u HEOPraHUYECKUX COCIUHCHHUM.

Kpemnuii, €ro dusznueckue 51

XUMHYECKUE CBOMCTBA, IIOIYyYECHHUE U
npuMeHeHue. CoequHEHnsl KPEMHUS B

00
okcuge kpemuus (IV) um xkpemHueBoi

npupojsie. OOIMe MpeacTaBICHUs

KHCJIOTE.

Cunukarsl, UX HCHOJb30BAHHE B OBITY,
MEIUIUHE, TPOMBIIIJIEHHOCTH.
Baxnelmume CTpOUTENbHBIE MaTEpUAIIbL:
KepamMHuKa, CTEKJIO, IIeMEeHT, OETOoH,
xene300eroH. [IpoGnembr  Ge3omacHOTO
UCIIOJIb30BAHUS CTPOUTETBHBIX

MaTCpUaJIOB B HOBCGI[HGBHOﬁ ZKHN3HU.

OpPraHMYECKUX BEIIECTB.
OnuceiBaTh posib  OENKOB, JXKHPOB U
yIJI€BOJOB B (PYHKIIMOHUPOBAHUU >KUBBIX
OpPraHHU3MOB, COCTaB IPUPOIHBIX
MCTOYHHUKOB YTJIEBOJOPOAOB, UX POJb B
OBITY U IPOMBILLIIEHHOCTH.

[IpoBOIUTE BBIUMCIEHUS 0 YPaBHEHUAM
XUMHUYECKUX PEAKLIUM.

[InanupoBaTh U  OCYHIECTBISTH Ha
MPAKTUKE XUMHUYECKHE OKCIIEPUMEHTHI,
IPOBOJAUTH HAOIOICHUS, IENATh BBIBOIBI
0 pe3yibTaTaM »JKCIEPUMEHTa TIpH
MPOBEICHUHU JaOOPATOPHBIX OMBITOB H
MPAKTUYECKUX padOT.

CrnenoBaTh mpaBwiaM  0Oe€30TMacHOM
nJabopaTopuu
UCIIOJIb30BAHUU XUMHUYECKON IOCYIbI

paboTel B npu

u obopynoBanus. Mcmnonb3oBaTh npu

BBITIOJTHEHUH y4eOHBIX 3aJlaHuN
TEKCTEI y4eOHMKA, CIIPABOYHBIC
MaTepUaIbl

(ITepponnueckyto CUCTEMY XUMHUYECKUX
anementoB J[. . MenneneeBa, Tabiuiry
pAacTBOPUMOCTH KHCJIOT, OCHOBAaHUW U
COJel B BOJE, DJIEKTPOXUMHUUYECKUHN Pl
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Xumuueckuii IKcnepumernm:

Jlemoncmpayuu:
Moaenu KpucTauInueCKuX pemETOK

HaIpsHKEHUN METaIIOB)
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anMasa, rpadura, QymiepeHa.
O3HakOMJICHHE C MPOILIECCOM aJcopOImu
pPacTBOPEHHBIX BEIIECCTB

AKTUBUPOBAHHBIM YIIEM U YCTPOMCTBOM

IpOTHUBOTa3a.
O3HakoMJIEHHE C IpOAyKLHUEH
CHIIMKATHOMN MPOMBIIIICHHOCTH
(Buneomatepuassi: CWJIMKaTHas
MPOMBILIUIEHHOCTB ).

Monenu MOJIEKYJI OpPraHMYECKUX
BEIIIECTB.

JlabopamopHhwiii onvim:
[Tonydyenue, cobupanue, pacro3HaBaHHe

Y HU3y4YEHUE CBOMCTB YIJIEKHUCIIOrO Trasa.
[IpoBeneHne KaueCTBEHHBIX PEAKIUM Ha
KapOOHAT W CUJIMKAT-UOHBI U M3YYCHHE
IIPU3HAKOB UX MPOTEKAHMUS.

Ipaxmuueckue pabomul:
Ne 4. TlomydeHue yrieKuciIoro rasa,

V3yYECHHUE €r0 CBOWCTB.
Ne 5. Pemenue sKcnepuMeEHTaIbHBIX
3a7a4 no reme «BaxkHenme HeMeTasIbl

U HX COCINMHEHUS» Buviuucnenusa: 1o
YPaBHEHUSIM XUMUYECKUX PEaKIUi

74



®denepanpHas padouast mporpamma | Xumusi. 8—9 kimaccel (6a30BbIi YPOBEHB)

Htoro no pazneny | 25

Pasznen 3. MeTra/LlIbI M HX COCTUHEHUSA
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3.1

OO01ume
METAJLIOB

CBOMCTBa

OOmast  xapakTepUCTHKAa XMMHYECKUX
AJIEMEHTOB — METAJJIOB HA OCHOBAHHH UX
nosnioxkeHus: B Ilepuoanueckoil cucrteme
XUMHYECKHUX 3JIEMEHTOB

J.N. MeHneneeBa u CTpOEHUSI aTOMOB.
Crpoenne MeramuioB. MeTainudyeckas
CBSI3b u MeTalInyecKast
KpHUCTaJUIMUecKas pemeéTka.
DNEKTPOXUMHUUECKUIN Psii HANPSHKEHUN
MeTaoB. OU3NYECKUE W XUMHUYECKHE
cBoiicTBa MeTayuioB. OOmmMe crnocoObl
nojsyueHuss MerawioB. Ilonstue o
KOppO3Uu METAJJIOB, OCHOBHBIE
CHOCOOBI 3alUTBI WX OT KOPPO3UHU.
CmiaBel (cTanb, YyryH, JOPaTIOMUHUNI,
OpoH3a) U MX NPUMEHEHUE B OBITY U
MPOMBINIJICHHOCTH.

Xumuueckuii IKCnepumenm:

Jlemoncmpayuu:
O6pa3upl METAIOB U CIUIABOB.
W3yyenne  pe3ynbTaToB  KOPPO3UHU

METaJJIOB (BO3MOXKHO HCIIOJIb30BAHHE
BHUJIeOMaTepUaNioB). JlabopamopHvie
onvimul:

O3HakomJieHHE ¢ 0Opa3laMHi METallIOB U

PackpbIBaTh CMBICII U3y4aeMbIX NOHSTHUN
U TIPUMEHSITH 3TU MOHSATHUS MIPHU ONKUCAHUU
CBOMCTB BELIECTB U MX IPEBpAIICHUN.
OOBsACHATH OOLIME 3aKOHOMEPHOCTH B
WU3MEHEHUHN CBOWCTB 3JIEMEHTOBMETAILIOB
U UX COEIMHEHUI C y4€TOM CTPOEHMS HUX
aTOMOB.

XapakTepus3oBaTb CTPOEHUE METAJLIOB,

ob0mue  Qu3MYecKue U  XUMHYECKHUE
CBOMCTBA METAJLJIOB.
XapakTepu3oBaTh oOmrue CIIOCOOBI

MOJTyYEHUS] METAJIIOB.
OnuceiBaTh CcHOCOOBI 3aIUTHl METAJIOB
OT KOpPpO3UH.

CrnenoBaTh nmpaBuiam 0€300acHOM padOThI
B JIabopaTOpuu TMpPU  HCIIOJIb30BAHUU
XUMHUYECKOH MOCYIbI U 000PYAOBAHUS.
[Ipon3BOaUTH  BBIYHMCICHUS o
YpaBHEHUSM XHMHUYECKUX PEaKIui,
€Clii OAMH U3 PEareHTOB COJAEPIKUT
IPUMECH.

VYyacTBOBaTh B COBMECTHOM paboTe B

rape Wiy TpyIlIie.

Hcnonb30BaTh MPHU BBHITOJIHEHUH YUEOHBIX
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CIUTaBOB, X (PU3UUECKUMU CBOMCTBAMH.

3a/IaHUi TEKCThl yueOHUKa,
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Buiuucnenus: 11(0) YPaBHECHUSM
XAMHUYECKUX PEaKIUH, €CIIA OJWH U3
pEareHToOB COAEPKUT IPUMECH

CIIPAaBOYHBIC MATCPUAJIBI

(ITepponnueckyto CHUCTEMY XUMHUYECKUX
anementoB J[. M. MenneneeBa, tabmauiry

pacTBOPUMOCTH  KHUCJIOT,

colen B BOJC, 3JI€KTpOXPIMH‘ICCKHﬁ paxa

HaNpsHKCHUH METaJIOB)

OCHOBAaHUU W
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3.2

Baxwueiimue
METAaJUIbI
COEIUHEHUSA

n

ux

16

[Ilenoynble MeTaIbl: IIOJIOKECHHE B
[Teppoandyeckoil cUCTEME XHMHUYECKUX
anemeHToB .M. MenneneeBa, cTpoeHue
WX aTOMOB, HAaXOXJICHHUE B IMPHUPOJIE.
du3nyeckue M XUMHYECKHE CBOMICTBA
(Ha mpumepe HaTpusi U Kanusi). OKCUIBI
M TUAPOKCUIBl HATPUSA H  KaJIMS.
[IpumeHeHne METOYHBIX METALUIOB U UX
COCIUHCHUM.

[IlemoyHO3eMENBHBIE METAUIBI MATHUWA U
KaJbplui: 1ojoxeHue B llepuomndeckon
CHCTEME XUMHUYECKHUX JICMECHTOB

J.N. MeHnneneeBa, CTpOCHHE UX aTOMOB,
HaxOoXJAeHue B mpupoje. Pusndeckue u
XMMUYECKUE CBOMCTBA MAarHus U KAJIbIIHSL.
Baxxueiimmue COCIMHEHUS KaJIbIIUS
(oxcun, runpokcuna, conu). KECTKOCTb
BOJIbI U CITOCOOBI €€ YCTpaHEHHUS!.
ANOMUHUIN: TTOJIOKECHUE

B [lepuoauueckoit cucteMe XUMUYECKUX

OOBsCHATP 00IME 3aKOHOMEPHOCTH B
U3MEHEHUU CBOWCTB 3JIEMEHTOBMETAJIOB
U UX COCAMHEHUI B rpynmax ¢ y4éTom
CTPOCHHSI X aTOMOB. XapaKTepU30BaTh
¢usnueckue W XUMHYECKHE CBOWCTBA
METAJUIOB U HX

IMPOCTBIX  BCIICCTB

coeMHEHU (OKCHUJIOB, THUAPOKCHUIOB,

colieil), cmocoObl  MX  MOJy4YeHHS,
NPUMCHCHHE M 3HAUCHHE B NPHUPOJEC U
YcranaBIuBaTh

ZKHN3HHU YCJIOBCKA.

IPUYUHHO- CJIEICTBEHHYIO CBSI3b:
CTPOCHHME BEIIeECTBA — CBOWCTBA —
IPUMEHEHUE — HAa NMPHUMEPax H3ydaeMbIX
BelleCcTB. Pacro3HaBaTh € IOMOILBIO
KaUeCTBEHHBIX PEAKIM MOHBI METAJIOB:
MarHusi, KaJbLIUsl, QJIIOMUHUA, [IMHKA,
xenesa (1) u xenesa (1), meau (11).

Jloka3piBaTh  aM(OTEpHBI  XapakTep
OKCUJOB W THIPOKCUIOB QaIIOMUHHS U

IIUHKA.
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anemeHToB .M. MenneneeBa, cTpoeHue

aToMma, HaxO0XKICHUE B MIPUPOJIE.
dusnyeckue M XUMHYECKHE CBOMCTBa
amoMuHusl.  AMdoTepHble  CBOMCTBa
OKCHJa W THUIAPOKCHUIA  aJTIOMUHMUS.

JKene3o: momoxenue B Ilepmommueckon
CUCTEME XUMHUYECKUX djemeHToB J[.U.
Menpeneena, CTpOEHUE aToma,
HaxoxjaeHue B mnpupone. dusznueckue M
XUMHUYECKUE CBOMCTBa Xkene3a. OKCUpbl,
TUAPOKCUIBI U comnu xene3a (I1) u sxxenesa

(1), ux cocraB, CBOMCTBA U MOJyYCHUE.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

OcobeHHOCTH B3aMMOJICUCTBUS OKCHA
KaJIBIIUS M HATpUsS C BOJOW (BO3MOXKHO
HCITOJIb30BaHHE BHUJICOMATEPHUAIIOB).
OxpamuBaHye IJIaMEHW WOHAMHU HATPHS,
KaJIns U

KaJIbLUs (BO3MOYXHO

HCIIOJIb30BaHUE BUJIEOMATEPUAJIOB)
HccnenoBanue CBOMCTB )KECTKOW BOBI.
[Ipouiecc ropenust xene3a B KUCIOPOIe
(BO3MOKHO UCIIOJIb30BaHUE
BUJIeOMaTepUaNioB). Jlabopamophobie

onslmul.

[InanupoBaTh W OCYIIECTBIIATH Ha
MPaKTUKE XUMUYECKUE HKCIIEPUMEHTHI,
IPOBOJUTH HAOJIIOIECHHUS, €NaTh BHIBOBI
0 pe3ysibTaTaM »JKCIEPUMEHTAa TIpU
IPOBEICHUH Ja0OPATOPHBIX OIBITOB H
IPaKTUYECKUX padoT.

CnepoBarh mpaBwiaM 0Oe€30MacHON

pabotel B naboparopuu npu

HCIIOJIB30BaHHUHN XUMHUYCECKOM

IMOCYbI )51 O60py,I[OBaHI/I}I.

HpOI/ISBOI[I/ITB BBIYHMCJICHUA I10

XAMHUYECKUM YPaBHEHHUSIM.
VYyacTBOBaTh B COBMECTHOH pabote
B M1ape WM TPYIIIE.

BricTpanBaTh pa3zBEpHYThIE MUCHMEHHBIE

U YCTHBIE OTBETBI C OIOPOM Ha
uH(pOpMaIuIo u3 yuyeOHHKa 151
CIIPaBOYHBIX  MaTEpHUAIOB, TPAMOTHO

VCIIOJIB30BaTh WM3YYEHHBIN IOHATUHWHBINA
anmnapar Kypca XUMuu
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IIpoBeneHrE KaUYECTBEHHBIX PEAKIMA Ha
HMOHBI (MarHus, Kaubllysl, aTFOMUHUS,
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nuHka, xxenesa (1) u xenesa (1), meau
(I1), orrucanue MPU3HAKOB MX MPOTEKAHUSI.
HccnenoBanne amMQpOTEpHBIX  CBOMCTB
TUAPOKCUIA AQIIOMUHHUS M TUIPOKCUIA
LMHKA.

Ipaxmuueckue pabomol:

Ne 6. JKéctkocTp BOABI M METOABI €€
YCTpPaHEHHUS.

Ne 7. PemeHune SKCIIEpUMEHTAIBHBIX
3a1a4d 1no teme «BaxHellne mMeTamubl U
WX COCTUHEHUS.

Buviuucnenus: 10 YpPaBHEHUAM
XUMUYECKUX pEaKUUi, €CIu OIHH W3
peareHToB JlaH B  HU30BITKE  WJHU
COJICP’KUT TIPUMECH; MacCOBOM 10T
BBIX0J1a MPOJYKTA PEaKIuu

Htoro mo pazmeny | 20

Paznen 4. XuMus U OKpy:KawIiuas cpeaa
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4.1 | Xumus 51

OKpYKaromias cpeza

BemecTBa u Marepualibl B MOBCEAHEBHOM
KA3HU YEJIOBEKA. bezonacHoe
WCIIOJIb30BaHUE BEIIECTB M XHUMHUYECKHX
peakiuii B ObITy. IlepBas momornis mnpu
XUMHUUYECKUX O0XOrax U OTPaBIICHUSIX.
XHUMUYECKOE 3arpsi3HEHUE OKPYKAKOLIEH
cpeabl (peaenbHas JomycTuMas

XapakTepuzoBaTb poOJb XHUMHUU B
pasnmuuHBIX cdepax ESITEIBHOCTH
JIIOACH, OCHOBHBIE BeHIeCTBA U
MaTepualbl, TPUMEHSEMbIC B >KU3HH
COBPEMEHHOT0 YEJIOBEKA.

OOBACHATD yCIIOBUSA 0e30macHoOro
HCIIOJIb30BAHMUS BEIIECTB U XUMUYECKUX

KOHIOCHTpPAIK:A BCIICCTB. Ponp xumuu B
PCHICHUH 3KOJOI'MYCCKHUX HpO6JI€M.

Xumuueckuii IKCnepumenm:

Jlemoncmpayuu:

N3yuenne 00pasiioB MaTepuaioB
(CTEeKJI0, CIUIaBbI METAJIOB, TTOJIMMEPHBIC
MaTepHabl)

peakiuii B OBITY.

AHaJIM3UPOBATh U KPUTUYECKU OLICHUBATH
uHdOpMaIUIo 0 BIIMSTHUU
IPOMBIIIVIEHHOCTH, CEJIbCKOTO XO35MCTBA,
TpaHCcopTa MW JAp. Ha  COCTOSIHHE
OKPYKarOUIEH CPEIBI.

YMeTh 0Ka3bIBaTh MEPBYIO MOMOILb TPHU
XUMHUUYECKUX O0XKOrax M OTpPABJICHUSX.
[IpunumaTte ydacTue B OOCYXKICHUU
npoOJieM XUMUYECKOM W DKOJIOTUYECKOU
HaIpaBJICHHOCTH, BBICKA3bIBATh
COOCTBEHHYIO MO3UIMIO0 MO MpodjiemMe H

npe/uiaraTb  BO3MOXKHBIE — IMyTH €€
pereHus

Hroro mo pasneny: 3

PesepBHOE Bpems 3

OBIIEE YNCJIO YACOB 68

I10 [TIPOI'PAMME
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