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HOACHHUTEJIBHAS 3AIINCKA
O0mas xapakrepucTUKa y4e0HOro npeamMera « XuMus»

Bxnan yuebHoro npeamera « XUMUs» B TIOCTHKEHUE 1I€JIel OCHOBHOTO OOIIIEro
oOpa3oBaHMsI 00YCJIOBJIEH BO MHOI'OM 3HAYEHHEM XUMHUYECKOW HAyKH B MO3HAHWUU
3aKOHOB IIPUPO/Ibl, B PA3BUTUU IPOU3BOAUTEIBHBIX CHJI OOIIECTBA U CO3aHUN HOBOU
0a3bl MaTepUaIbHON KYJIBTYPHI.

XHUMHS KaK 3JEMEHT CHUCTEMbl €CTECTBEHHBIX HAyK paclpOCTpaHWja CBOE
BJIMSIHUE Ha BCE OOJIACTH YEJIOBEYECKOI'O CYIIECTBOBAHUSA, 33Jajla HOBOE BHUJICHHE
MHUpa, CTajda HEOThEMJIEMBbIM KOMIIOHEHTOM MHUPOBOH KyJIbTYphI, HEOOXOIUMBIM
YCIIOBUEM >KU3HHM OOIECTBA: 3HAHWE XHMHUU CIY>KUT OCHOBOH At (hOPMHUPOBAHHUS
MHUPOBO33pPEHUSI YEJIOBEKA, €ro MPEACTaBICHUI O MAaTEpHAIIbHOM €IMHCTBE MHpA;
BAXHYIO  poJib  urpatoT  (OpMHpyeMble  XHUMHEW  MPEACTaBICHUS O
B3aMMOIIPEBPALLEHUSAX SHEPTUU U 00 3BOJIOLUHU BELIECTB B MPHUPOJIE; COBPEMEHHAs
XUMHsI HampapjeHa Ha peElIeHUE TIN00aldbHBIX MNPOOJIEM YCTOWYMBOTO pPa3BUTHS
YeJIOBEUECTBA — CBIPBEBOM, OHEPreTUYECKOM, IMHINEBOM M  IKOJOIMYECKOU
0€e301MacHOCTH, TPOOIIEM 3PABOOXPAHEHHUS.

B ycroBusx BO3pacTaromero 3Ha4eHWsT XUMHUM B OKM3HM OOLIecTBa
CYLIECTBEHHO MOBBICHUIIACH POJIb XUMUYECKOro 00pazoBaHus. B miane coumanuszanuu
OHO SBISIETCS OJHUM U3 YCJIOBUHA (POPMHUPOBAHUS HUHTEIUIEKTA JHMYHOCTU U
TrapMOHUYHOTO €€ Pa3BUTHSL.

CoBpeMEHHOMY  4YE€JOBEKY XWMHUYECKHE 3HaHUS  HEOOXOOUMBI  JJis
NpUOOPETEHUsT OOIIEKYJIbTYPHOIO YPOBHS, MO3BOJSIOIIETO YBEPEHHO TPYIUTHCS B
COLIMYME M OTBETCTBEHHO Yy4YaCTBOBATb B MHOrOOOpa3HOM >KM3HU OOIECTBa, IS
OCO3HAaHMUSl BaXXHOCTH Pa3yMHOT0 OTHOIIEHHUS K CBOEMY 3JI0POBbIO M 370POBBIO
OpYruX, K OKpYXKalollell NpUpOIHOM cpene, AJiA TPaMOTHOIO MOBEACHUS MpH
HCIOJIb30BaHUHU PA3JIMYHBIX MATEPUAIOB M XUMHUYECKHX BEUIECTB B IOBCEIHEBHOU
KHU3HU.

XuMudyeckoe oOpa3oBaHHE B OCHOBHOM IIKOJE SIBISETCS 0a30BBIM 10
OTHOIIEHHIO K CHUCTeMe OoOlero XuMuyeckoro ooOpazoBanus. IlosTomy Ha
COOTBETCTBYIOILIEM €My YPOBHE OHO pealn3yeT IPHUCYIIHE OOIIEMYy XUMUYECKOMY
o0pa30BaHMIO KIIIOUEBbIE IIEHHOCTH, KOTOpBIE OTPAXKaIOT TOCYyAapCTBEHHBIE,
OOIIECTBEHHbIE W WHIAUBUAYAIbHbIE MOTPEOHOCTH. DTUM OMNPENCNSIECTCS CYIIHOCTh
oOmelt crpaterun OOy4eHHMs, BOCIUTAHUSI U Pa3BUTUS OOYYaIOIIUXCS CPEACTBAMU
y4eOHOTr0 MpeaMeTa « XUMHUS.

N3yuenue nnpenmera:

° CIIOCOOCTBYET peali3allid  BO3MOXHOCTEH JIJIT  CaMOpPa3BUTHS M
(dhopMHUpOBaHUS KYJIBTYPhI TUYHOCTH, €€ 001IeH U (PYyHKITMOHAITBPHONU TPAMOTHOCTH;
° BHOCUT BKJI3J B (OPMHUPOBAHHE MBIIUICHUS W  TBOPYECKUX

CIOCOOHOCTEH MOAPOCTKOB, HABBIKOB UX CAMOCTOATEIBHON yueOHOU JEesTeNIbHOCTH,
HKCIIEPUMEHTAJIBHBIX M  MCCIEIOBATENIbCKUX YMEHUM, HEOOXOJUMBIX KaK B
MOBCETHEBHOM KM3HU, TaK U B IPO(EeCCHOHATBHOMN NeITeIbHOCTH;



° 3HAKOMUT CO CNEHM(PUKON HAYUYHOTO MBIIUICHHUS, 3aKJIabIBAET OCHOBBI
[IEJIOCTHOTO B3IJIsIa HA €IWHCTBO MPHUPOJIBI U YEJIOBEKA, SIBISIETCS OTBETCTBEHHBIM
ATanoMm B (pOPMUPOBAHUH €CTECTBEHHO-HAYYHOU IPAMOTHOCTH MOJPOCTKOB;

° crocoOCTBYeT  (OPMUPOBAHUIO  IIEHHOCTHOTO  OTHOIICHHS K
€CTECTBEHHO-HAYUYHbIM 3HAHUSIM, K MHPUPOJIE, K UYEJIOBEKY, BHOCUT CBOW BKJIAJ B
HKOJIOTHYECKOE 00pa3oBaHne 00yUYaOLTUXCA.

Ha3Banubie HampaBiieHUsS B OOYYCHHH XUMHUHU OOSCIICUMBAIOTCS CIICIIM(PUKON
COJICp’)KaHUSl TPEIMETa, KOTOPBIA SBISAETCS TMENarorMuecKyd aJanTUPOBAaHHBIM
oTpakeHueM 0a30BOM HayKU XMMUU Ha OIPEACIICHHOM J3Tare €€ Pa3BUTHSL.

Kypc xuMuu OCHOBHOHM IIKOJIbI OPUEHTUPOBAH HAa OCBOCHHE OOYYaIOIIMMUCS
OCHOB HEOPraHWYECKOW XMMHHM U HEKOTOPBIX MOHATUNA U CBEIACHUN OO0 OT/AENbHBIX
00BEKTaX OPraHuYECKON XUMHH.

CtpykTypa conaepxaHusi npenMera chOpMHpOBaHa Ha OCHOBE CHUCTEMHOTO
noaxojaa K ero uszydyeHuro. ConepkaHHe CKIAIBIBAETCS M3 CUCTEMbl MOHSATUN O
XUMHUYECKOM JJIEMEHTE W BEIIECTBE W CHUCTEMBI MOHSITHUH O XUMHUYECKOW pEeaKIuu.
O06e 3TH cHUCTEMBbl CTPYKTYPHO OpPTraHM30BAHBI MO MPUHLUILY MOCIEAOBATEIBHOIO
pa3BUTHSl 3HAHUUA HA OCHOBE TEOPETUYECKUX MPEJACTABICHUN pPa3HOrO YpPOBHS:
ATOMHO-MOJIEKYJIIPDHOTO YYEHUsI KaK OCHOBBI BCErO0 €CTECTBO3HAHMS, YPOBHS
[Tepnoanueckoro 3akona /. 1. MenaeneeBa kak OCHOBHOT'O 3aKOHA XUMHUH, YUYECHHUS O
CTPOECHHMU aToMa M XHMHYECKOW CBSI3HM, MPEACTABICHUN OO0 3IIEKTPOIUTHYECKON
JUCCOLIMAIIMK BEIIECTB B pacTBOpax. TeopeTHuyecKre 3HaHUS pacCMaTpUBAIOTCS Ha
OCHOBE OMIIMPUYECKU TMOJYYEHHBIX W OCMBICIEHHBIX (DaKTOB, Pa3BUBAIOTCS
MOCJIEIOBATEILHO OT OJTHOTO YPOBHS K JPYTOMY, BBITOJHSS (PYHKIIUU OOBSICHEHUS U
MIPOTHO3UPOBAHUS CBOMCTB, CTPOCHHS U BO3MOKHOCTEN MPAKTUYECKOTO0 TPUMEHEHHUS
Y TIOJIYYEHHUS U3y4aeMbIX BEUIECTB.

Takas opranuzanus coJepKaHusi Kypca CHOCOOCTBYET TMPEACTABICHUIO
XMMHUYECKOM COCTABJISIOLIECH HAayYHOW KApPTUHBI MHUpa B JIOTMKE €€ CHCTEMHOU
npupoabl. Tem cambiM  0OecrieUMBaeTCsl BO3MOXKHOCTH  (POPMHUpPOBAHUS Y
00y4Yaromuxcsi IECHHOCTHOTO OTHOIIICHUS K HAYyYHOMY 3HAHUIO U METOaM TTO3HAHUS B
Hayke. BakHO Takke 3aMETHThb, YTO OCBOEHHUE COJAEpKaHUA Kypca MPOUCXOIUT C
MPUBJICYCHUEM 3HAHUN M3 paHEEe M3YUYEHHBIX KypcoB: «OKpyXarouuid MUp»,
«buonorus» n «Puszmnkay.

KoppekumoHHo-pa3BuBaOIUiA MOTEHIHMAT Y4eOHOro mnpeaMmera «XuMUsD»
o0OecrieynBaeT BO3MOXKHOCTH I TPEOJOJICHUS OOYYAIOMIMMUCS —CIEAYIOIIMX
CHelU(PUIECKUX TPYAHOCTEH, 00YCIIOBICHHBIX CIa00BUICHUEM:

° OTCYTCTBUE Yy  TIOJABJISIIONIETO  OOJBIIMHCTBA  OOYYaIOIIUXCS
BO3MOXKHOCTH  BBISBJIAITH ~MPU3HAKKM XHWMHUYECKHX OOBEKTOB, YCTAaHABIIUBAThH
pe3yNbTaThl U OCOOCHHOCTH MPOTEKAHUS XHMHYECKUX IMPOIECCOB C MOMOIIBIO
3peHUS;

L CIIOKHOCTL YCTAHOBJICHHA IIPUYHMHHO-CJIICACTBCHHBIX CBsI3EH MCXKOY
00BEKTaMU U ABJICHUAMU, 3aMCAJICHHOCTD 1 HCUCTKOCTD UX OIIO3HAHMA,
® OTCYTCTBHUC BO3MOXHOCTH IOAKPCIUICHUA IIOJIY4YaCMbIX XHMHWYCCKHUX

3HAHUU C IIOMOLIBIO 3PUTCIIbHBIX 06p330B.



[IpeononieHre yka3aHHBIX TPYAHOCTEH IOJKHO OCYIIECTBISTHCS HA KaXKJIOM
YPOKE YUUTEJIEM B MPOIIECCE CIEIUATIBHO OPTaHU30BaHHOM KOPPEKIIMOHHOM PabOTHI.

esu u3ydeHus ya4eOHOro nmpeamMera « XuMHUs»

K  HanpaBieHuWIO  NEPBOCTENEHHOM  3HAYMMOCTH  TPU  peald3aluu
oOpa3zoBaTenbHbIX  (PYHKIUH mpeamera «XUMHS»  TPAAUIIMOHHO  OTHOCST
dbopMHUpOBaHNE 3HAHWNA OCHOB XUMHUYECKOM HayKd Kak OO0JacTH COBPEMEHHOTO
€CTECTBO3HAHUSA, NPAKTUYECKON JEATEIbHOCTH YEJIOBEKa M KaK OJHOro U3
KOMIIOHEHTOB MHPOBOW KYyJBTYpHL. 3ajadya MpeaMeTa COCTOUT B (POpPMHpPOBAHHUH
CUCTEMBbl XMUMHYECKUX 3HAHUM — BaXHEHIMMX (HaKTOB, TMOHATHHA, 3aKOHOB W
TEOPETHYECKUX  TOJOKEHHM, JIOCTYNHBIX OOOOIIEHH  MHPOBO33PEHUYECKOTO
XapakTepa, fA3blKa HAYKH, 3HAHUM O HAy4YHBIX METOJaX M3yYEHHs BEUIECTB MU
XUMUYECKUX peaklUui, a Takxke B (OPMUPOBAHUU M PA3BUTHH YMEHHI U CIIOCOOOB
JESITEIbHOCTH, CBA3aHHBIX C IUJIAHUPOBAaHUEM, HAONIOJICHHEM U MPOBEICHHEM
XUMHUYECKOTO JKCIEPUMEHTa, COOJIIOJICHHEM MpaBWJI O€30MaCHOTO OOpalleHUs C
BEILIECTBAMH B IIOBCEIHEBHOMW KU3HH.

Hapsny ¢ stuM nenu u3ydeHus INpeaMera B IporpaMMe YTOYHEHBI H
CKOPPEKTUPOBAHBI C YYETOM HOBBIX NPUOPUTETOB B CHUCTEME OCHOBHOI'O OOILEro
oOpazoBanuss. CerogHss B  oOpa3oBaHMM 0c000  3HAUYMMOM  TIpU3HAETCA
HAIpPaBJIEHHOCTh O0YUYEHHUsS Ha pa3BUTHE U CaMOPa3BUTHE JIUYHOCTH, (POPMUPOBAHUE
€€ MHTEJUIEKTa U 001el KyapTypbl. O0ydyeHHe YMEHUIO YUYUTHCA M IPOJOJIKATh CBOE
00pa30BaHHUE CAMOCTOSITENIBHO CTAHOBUTCS OAHOW U3 BaXXHEHIINX (PYHKIUN y4EeOHBIX
MPEIMETOB.

B cBsi3u ¢ 3TUM IpU M3yYEHUH MPEIMETA B OCHOBHOM IIKOJIE JOMUHHUPYIOLIEE
3HaUY€HHE MPUOOPENH TaKHUe 11U, KaK:

° (bopMHpOBaHME WHTEUIEKTYaJlbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUUYECTBY, CAMOCTOSITEIbBHOMY MPUHATHIO PpELICHHH,
CHIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIIOIIMMCS YCIOBUSAM >KU3HH;

° HAMPaBJICHHOCTh OOYYEeHHS Ha CHCTEMaTHYEeCKOe MpHUOOIIECHUE
YYAIIMXCSA K CaMOCTOSITEIIbHOM MO3HABATENIbHOM NI€SITEIbHOCTH, HAYYHBIM METO/aM
MO3HaHUs, (POPMUPYIOIIUM MOTUBALIUIO U PA3BUTHE CIIOCOOHOCTEN K XUMUHU;

° oOecrieueHue YCIIOBUH, CIIOCOOCTBYIOIIUX IpUOOPETEHHIO
0Oy4aroIMMUCS OMbITa Pa3HOOOPA3HON JEATEIBHOCTH, MO3HAHUSA M CaMOIIO3HAHUS,
KJIFOUEBBIX HABBIKOB (KJIFOYEBBIX KOMIIETEHIIH ), UMEIOIINX YHUBEPCAIBHOE 3HAUECHHUE
JUTSL pa3JINYHBIX BUJIOB AESTENBHOCTH;

° (¢opMupoBaHue yMEHUH  OOBSICHATH W  OLICHUBATH  SIBJICHMUS
OKPYXAIOIlEro MUpa Ha OCHOBAHWU 3HAHWUW W OIbITA, MOTYYEHHBIX MPHU HU3YyUYEHUU
XUMUH;

° dopmupoBaHne y OOydYarOHIMXCsl TyMaHUCTUYECKUX OTHOLIEHUH,
MOHMMAHUA LEHHOCTH XUMHYECKMX 3HAaHUW i1 BbIPAaOOTKH 3KOJOTHYECKH
1eJ1eCO00Pa3HOro TOBEICHUS B OBITY U TPYAOBOM IEATEIBHOCTH B LIETSAX COXPAHEHHUS
CBOETO 310POBbS U OKPYKAIOILIEN IPUPOIHON CPELBI;



° pa3BUTHE MOTUBALIMU K OOYYEHHUIO, CIOCOOHOCTEM K CAaMOKOHTPOIIIO U
CaMOBOCTIIMTaHUIO Ha OCHOBE YCBOECHUS OOIIECYEIOBEUECKUX IIEHHOCTEH, TOTOBHOCTH
K OCO3HAHHOMY BBIOOPY MPOQUIIS U HANIPABICHHOCTH JIaJbHEHIIIET0 O0yUeHHUs.

Koppekimonnsle 3a1auu:

° Pa3zBuTtne 3pUTENBHOrO, 3pPUTEIBHO-OCSI3ATEIBHOTO M CIYXOBOI'O
BOCITPUSATHS.

° Pa3BuTHe NpON3BOIBHOTO BHUMAHMS.

° Pa3Butne namsaru.

o PazBuTHe 1 KOppPEKLIMS MBICIUTEIBHBIX ONEPALIAN.

° [Ipeongonenue BepOamm3Ma 3HAHUIA.

° Pa3BuTre MOHOJIOTHYECKOMN pEUH.

° OborarieHue akTUBHOTO M TACCUBHOTO CJIOBapsi, OPMUPOBAHNE HOBBIX
ITOHSATHM.

° @OpMHPOBAaHUE HABBIKOB 3PUTENBHOIO, 3PUTEIBHO-OCA3ATEIBHOIO M
CIIyXOBOI'O aHAJIN3A.

° OOyuenue npaBuiaM 3anucu GopMyJ U CIIEIUATBHBIX 3HAKOB.

° OOyueHue TeXHUKe TpeoOpa3zoBaHus POPMYIT U BEIPAKECHHI.

° @opMHUpPOBAaHUE HABBIKOB OCSA3aTEIbHO-3pUTENBHOIO OOCIIEOBAaHUS U

BOCIIPUSITUSL I[BETHBIX WJIM 4YEPHO-0€bIX (KOHTPACTHBIX) pelbedHBIX H300paKeHH
(wmrocTpanui, TabauI, CXeM, MAKETOB, YEPTEKHBIX PUCYHKOB, TPA(QHUKOB U T.I1.).

° dopMUpoBaHUE CIEIUATBHBIX MPUEMOB 00CIEOBAaHUS U U300pAKEHUS
U3Yy4aeMbIX 0ObEKTOB.

o dopMupoBaHUE, YTOYHEHHE WM KOPPEKUMS NPEACTABICHUU O
MpeIMETaxX U IpoLeccax OKpPYyKarollen JeHCTBUTEIBHOCTH.

o PazButne " KOPPEKIIHS YMEHUS yCTaHABIIMBATh
MIPUYUHHO-CJIECTBEHHBIE CBSI3H.

° Pa3BuTne Menkoi MOTOPUKHU U 3pPUTETBHO-MOTOPHOU KOOPAUHALIUY.

° dopMUpoBaHHWE YMEHUNW U HABBIKOB 0€30IacHOTO OOpalieHus ¢
BEIIIECTBAMHU B YCIIOBUSIX CJIA00BUJICHHUS.

° CoBEpIICHCTBOBAaHME  yMEHHUSI  3pUTEIIbHOM  OPUEHTUPOBKH B
MHKPOIIPOCTPAHCTBE.

MecTo yueOHOro npeaMmera «XuMus» B y4eOHOM ILIaHe

B cucreme obmiero o6pazoBanus « XUMUs MpU3HaAHA 0053aTeIbHBIM yUeOHBIM
MPEAMETOM, KOTOPBIH BXOJHT B COCTAB MpeaMeTHOM o0nacTh « EcTecTBeHHOHAayYHbBIC
MPEAMETHD.

VYyebnsiM mianom (BapuanT 1 AOOIT OOQO) Ha uzydyeHue yuyeOHOro mpeamera
«Xumust» oTBeseHo 136 ydueOHBIX YacoB — MO 2 4aca B Henmento B 8 U 9 kiaccax
COOTBETCTBEHHO.

VYue6ubim manoM (Bapuant 2 AOOIT OOO) Ha uzydeHue yueOHOro npeamMera
«Xumust» otBefieHO 136 ydyeOHBIX yacoB — 10 2 yaca B HeAemo B 9 u 10 kimaccax
COOTBETCTBEHHO.



COAEPKAHUE YYEBHOI'O IPEIMETA « XUMMUS»
9 kiace

IlepBoHaya/IbHbIC XUMHUYECKHE TOHATHS.

[Ipenmer xumuun. Poib XuMuKM B JKM3HH 4elOBeKa. Tema W BeHIeCTBa.
@u3NUeCKUe CBOMCTBA BEHIECTB. ATrperaTHoOe€ COCTOsiHME BemiecTB. lloHsitne o
METOAaxX IMO3HAHUS B XMMHHU. XUMHS B CHCTEME HayK. UMCThIE BEIIECTBA U CMECH.
CriocoObl pa3iesieHus CMECEH.

ATOMBI M MOJEKyJbl. XUMHUYECKHE 3ieMEHThl. CHMBOJIBI XHUMHYECKUX
aneMeHTOB. [IpocTbie U cl10KHbIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumuyeckasi popmysa. BaJeHTHOCT aTOMOB XUMHUYECKUX 3JI€ MEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BemlecTB. OTHOcHUTenbHAss aTroMHas macca. OTHOCHUTENbHAs
MOJIEKYJIIpHas Macca. MaccoBasi 10J1s1 XMMUYECKOIO JJIEMEHTA B COEIMHEHHH.

@u3nyecKre U XUMHUYECKUE SIBJICHUS. XUMUYECKas pPeaklus U €€ MPU3HAKU.
3aKOH COXpaHEHHUs] MacChl BeHIECTB. XUMHUYecKue ypaBHeHus. Kiaccudukanus
XUMHUYECKUX peaklnil (COeAMHEHUSI, PA3JI0KEHUs, 3aMEILICHUS], 0OMEHA).

XHUMUYECKHUI 3KCIIEPUMEHT: 3HAKOMCTBO C XUMHYECKOM NIOCYI0M, C IpaBUIaMu
paboThl B 1abOpaTOpUU U MpueMaMu oOpaIieHus ¢ 1abopaTopHbIM 000PYI0BaHUEM;
U3y4YE€HHE U OomnucaHue (U3NYECKUX CBOMCTB OOpPA3lOB HEOPraHWYECKUX BEIIECTB;
HaOmoaeHne (usnyeckux (TJIaBJICHUE BOCKA, TasHUE JbJa, PAaCTHpPaHUE caxapa B
CTYNKE, KHUIIEHHWE U KOHACHCAIMS BOJbI) W XUMHUYECKUX (FOpEHHE CBEYH,
MpOKaJIMBaHUE MEIHOW MPOBOJIOKH, B3aUMOJICUCTBHE Mejla C KUCIIOTOM) SBJICHUH,
HaONIOZEHUE W ONHWCAHME NPU3HAKOB NPOTEKAHUS XMMHUYECKHX  PEaKIHi
(pa3noxxkeHue caxapa, B3aUMOJICUCTBHME CEPHOM KHC- JIOTBI C XJIOPUAOM Oapus,
paznoxxkenne ruapokcuaa menu(ll) mpu HarpeBaHuu, B3aMMOJIECHCTBUE XKeje3a C
pactBopoMm conu Menau(Il)); uzydenue crnocoOoOB pazaeneHusi cmeceid (C MOMOIIbIO
MarHuTa, (QUIbTpOBaHUE, BBIAPUBAHME, AUCTHILISALMA,  XpomaTtorpadus),
IPOBEJCHUE OYMCTKHU TOBAPEHHOW COJIM; HAOJIOIEHWE U OIMCAaHUE PE3YJIbTAaTOB
IIPOBEJICHMS OIIbITa, WJUIFOCTPUPYIOLIETO 3aKOH COXPAaHEHHsS MacChl; CO3JaHME
Moeliel MOJIEKYJ (IIIapOCTEP>KHEBBIX ).

Baxuenue npeacTaBuTe/ M HEOPraHUYECKUX BELIECTB.

Bo3nyx — cMech razoB. CoctaB Bo3ayxa. Kuciopog — 37I€MEHT U MPOCTOE
BenlecTBo. HaxokneHue kuciopoia B Hpupoje, (PHU3MUECKHE U XUMHUYECKHE
cBoiictBa (peakumu TopeHus). Oxcunpl. [lpumenenue xkuciopoma. CrocoOsl
MOJIyYeHHS] KHCIIOpOJa B 1JA0OpAaTOPUU U MPOMBIILIIEHHOCTH. KpyroBopot kuciopoja
B nipupoje. O30H — ajioTponHas MoupUKanus KUCIOpoa.

TernnoBoit 3pPexT XuMUYeCKol peakuu, TePMOXUMUYECKUE YPABHEHHUS, IK30-
U DHJIOTEPMHUUYECKHE peakuuu. TOIUIMBO: yrojiib M METaH. 3arpsi3HEHUE BO3/yXa,
YCUJIEHHE MApHUKOBOI0 3(pdekTa, pazpyieHue 030HOBOTO CIOS.

Bonopoa — snemeHT u npoctoe BeniecTBo. Haxoxaenue Bogopo/ia B Ipupoe,
¢dusznueckue U XMMHYECKHE CBOMCTBA, MPUMEHEHHUE, CIOCOOb! moxydeHus. Kuciaorel
Y COJIN.

KonunuectBo BemecTBa. MoJib. Mossipaas macca. 3akoH ABOraipo.

MonsipHbIi 00BeM Tra30B. PacyeTs 0 XUMUYECKUM YPaBHCHHUSIM.



Odusnueckne CcBoOWCTBA BOoabl. Bojga kak pactBopurenb.  PacTBOpEL
Haceiiennble ¥ HEHACBIIEHHBIE PACTBOPBL. Pacmeopumocms gewecms 6 8ooe.
MaccoBasi 107151 BEIIECTBA B PacTBOpPE. XMMHUYECKHE CBOMCTBA BOAbl. OCHOBaHWS.
Ponp pacTtBOpoB B Npupojae U B KU3HMU 4YenoBeka. KpyroBopoT BOAbI B HPHUPOIE.
3arps3HeHne NpUpoAHbIX BOA. OXpaHa U OYMCTKA NPUPOTHBIX BO/I.

Knaccudukanusa neopranuueckux coeauHenuit. Oxcunbl. Knaccudukxarms
OKCUJIOB:  cojeoOpasyiomue  (OCHOBHBIEC,  KUCJIOTHbIE, aM(OTEepHbIE) U
HecoseoOpaszyromme. HomeHknaTtypa OKcHUZIOB (MEXKIyHapoJHasi U TPUBHAJIbHAs).
DuU3NYECKNE U XUMUYECKHE CBOMCTBA OKCUAOB. [lomydeHrne OKCUI0B.

OcHoBanusa. Krmaccudukamus OCHOBaHWM: IIEIOYM W HEPACTBOPUMBIE
ocHoBaHus. HomeHkiarypa ocHOBaHMM (MEXAyHapoAaHas U TpUBHUAIbHAsA).
DuU3NYECKUE U XUMUYECKHE CBOMCTBA OCHOBaHUU. [lomydueHrne ocCHOBaHMI.

Kucnorsl. Knaccuduxanus kucinot. HoMeHknaTypa KUCIOT (MeXAyHApOIHAs U
TpuBHaibHas). Du3znueckue M XUMHUUYECKHME CBOMCTBA KHUCIOT. Psn akTMBHOCTH
metaiioB H. H. bekerona. [1o nydyenne Kucior.

Comu. Homenknarypa coneit (MexIyHapoHasi U TpUBHAIIbHAS).

DOuU3n4eCKrne U XUMHUYECKHUE CBOMCTBA coJiei. [loryuenue couiei.

I'eneTnyeckas CBsI3b MEXKAY KJIIACCAMU HEOPTAaHUYECKUX COCIUHEHUM.

XUMHAYECKUM  JKCIEPUMEHT: KA4YECTBEHHOE ONPEACICHUE  COJEpPKAHUsA
KHCJIOPOJIa B BO3/AyX€; MOJyYyeHUe, coOupaHue, paclio3HaBaHUe U U3YYCHHE CBOWCTB
KHUCJIOpOAa; HaAONIOJEHWE B3aUMOJICUCTBUS BEIIECTB C KHUCIOPOJOM U YCJIOBUS
BO3HMKHOBEHHUS W TMPEKpAIlEHUs TopeHus (1mokapa); O3HAKOMIIEHHE ¢ oOpa3laMu
OKCHUJIOB M ONHUCAHHWE HX CBOMCTB; TMOJIydeHUE, CcOOMpaHue, paclo3HaBaHHUE U
M3yYeHHE CBOMCTB BOJOpOJAa (TOpeHHE); B3aUMOJEHCTBUE BOJOpPOJAa C OKCHUIIOM
Menu(Il) (BO3MOXKHO HCMOJIb30BAHUE BHUIEOMATEpUANIOB); HaOJOACHUE O00pa3loB
BEIIIECTB KOJUYECTBOM 1 MOJIb; Hcciie[oBaHrEe OCOOCHHOCTEN pacTBOPEHHUS BEIIECTB
C pPa3IM4HOM PaCTBOPUMOCTHIO; MPUTOTOBJIECHHUE PACTBOPOB C ONPEAECICHHOU
MAacCCOBOW JI0JIEW PACTBOPEHHOI'O BEIIECTBA; B3aUMOJCHMCTBUE BOJBI C METaJJIAMHU
(HaTpueM u KajbiueM) (BO3MOKHO MCIOJIb30BAHKUE BUIEOMATEPHAIIOB); OTIPE/ICIICHIE
PAcTBOPOB KUCIIOT M MIEJOYEH C MOMOIIBI0 MHIUKATOPOB; HCCIEIOBAaHUE OOpa3IoB
HEOPTaHWYECKUX BEIECTB pa3- JIMYHBIX KJIACCOB; HAOIIO/IEHNE U3MEHEHHUsI OKPACKH
VHJIMKATOPOB B PacTBOpPAx KUCJOT W ILIEJIIOYEH; U3YUYECHHE B3aUMOJICVCTBHUS OKCHU- 1A
Mmeau(Il) ¢ pacTBOpoM CepHOM KHUCIOTHI, KHUCJIOT C METAUIaMH, PpPEeaKIHi
HEUTpanu3aluy; I[OJIy4eHUEe HEpPACTBOPUMBIX OCHOBAHMM, BBITECHEHHE OJIHOTO
MeTajuia JPpyruM M3 PacTBOpPA COJIM; PEUICHHE SKCIIEPUMEHTAIBHBIX 3a7a4 MO TEME
«BaxHeHnIne KJI1acChl HEOPraHUYECKUX COCTUHEHUI.

Ilepuoanueckunii 3axkoH u Ilepuoamueckass cucTeMa XUMHYECKHX
iemenToB JI. M. MengeneeBa. CrtpoeHue aTomMoB. XHMHYECKAsl CBS3b.
OKHCIUTETILHO-BOCCTAHOBUTEIbHbIC PEAKIIMH.

[lepBble TOMBITKH KIaCCU(PUKANMK XUMHUYECKUX dJeMeHToB. [loHsiTne o
IPYINax CXOJHBIX 3JIEMEHTOB (ILEJIOYHBIE W MIEJIOYHO3EMEIbHBIE METaJLIbI,
raJIOTeHbI, THEPTHBIE Ta3bl). DIEMEHTBI, KOTOPhIE 00pa3ytoT aM(OTepHbIC OKCUIBI U
TUIPOKCHUBI.



Ilepnonnueckunt 3akoH. [leproanueckas cucteMa XMMUYECKHX 3JIEMEHTOB /.
N. MenneneeBa. KopoTkonepuoanasi v aivHHonepuoaHas ¢opmsl [lepuoanueckoit
cucteMbl xuMuueckux osnemeHToB [[. WM. MenneneeBa. llepuonbsl W rpymibl.
@uU3NYECKUI CMBICIT HOPAIKOBOTO HOMEPA, HOMEPOB ITEPUOAA U TPYIIIIbI AJIEMEHTA.

Crpoenue atomoB. CoctaB aTOMHBIX sifiep. M3otonbl. DneKkTpoHbl. CTpoeHHe
AJIIEKTPOHHBIX 000JI04eK aTOMOB nepBbIx 20 xumMudeckux 3neMeHToB [lepuoanueckoit
cucrembl J[. U. MengeneeBa. XapakTepuCTUKa XUMHUYECKOTO 3JEMEHTA MO €ro
nonoxenuto B [lepunoanueckoit cucreme /1. 1. Menaeneesa.

3aKOHOMEPHOCTH HM3MEHEHHs paJuyca AaTOMOB XUMHUYECKHUX DSJIEMEHTOB,
METAJUIMYECKMX W HEMETAJUIMYECKHX CBOMCTB IO TPYIINAM M MEpuojaaM. 3HAYCHHE
[lepunonnueckoro 3akoHa u lleprogudyeckoil cUCTEMbl XUMHUYECKHX JIEMEHTOB IS
pa3BUTHUSA HAYKU U NpakTUku. [{. 1. MenneneeB — ydeHblil U TPaKIaHUH.

Xumuueckass cBs3b. KoBaneHTHas (mOdsipHass W HEMNOJsIpHAsi) CBS3b.
DIIEKTPOOTPULIATENLHOCTh XUMUYECKUX 311EMEHTOB. IOHHAs CBSI3b.

Crenenp  okuciieHus.  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIUU.
[Tponecchl okucneHns U BOCCTAaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

XYUMHUUYECKUIN OSKCIEPUMEHT: H3yuYeHHEe OOpaslloB BEIIECTB METAJIOB U
HEMETAJIOB; B3aUMOJECHCTBUE THAPOKCUIA IMHKA C PACTBOPAMU KUCJIOT U LIEIOYEH;
IIPOBE/ICHHE OTIBITOB, WJUTFOCTPUPYIOLIUX IPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX peakuuid (TOpEeHHE, PEaKIUuu pa3ioKeHUs,
COCTMHCHUSA).

MexnpeaMeTHbIe CBSI3H.

Peanuzanusi MEXNpEeIMETHBIX CBSI3EH MPU U3YYEHUU XMUMHUU OCYIIECTBIIACTCS
Yyepe3 UCIOJIb30BAHUE KaK OOILIUX €CTECTBEHHO-HAYYHBIX MOHSITUM, TaK U MOHSTHUH,
SBJISIIOIIMXCST  CUCTEMHBIMHU [IJI1  OTACIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
[UKJIA.

OO0mme ecTecTBEHHO-HAyYHbIE TOHSATHS: HAY4YHBIM (DakT, rumotesa, Teopus,
3aKOH, aHaJdu3, CHHTe3, Kiaccu(uKamms, TIEepHOJNYHOCTh, HAOIIOJCHUE,
DKCIIEPUMEHT, MOJIEIMPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHNUE.

®du3nka: Matepusi, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIH]I, U30TOIbI,
PaAMOAaKTUBHOCTh, MOJIEKYJa, JJICKTPUYECKUN 3apsij, BEIIECTBO, TEIO0, OOBEM,
arperaTHO€ COCTOSTHUE BEIEeCTBa, ra3, GU3MUECKUE BETUYNHbBI, €IUHUIIBI U3MEPEHUS,
KOCMOC, TUIaHETHI, 3B€3/1bl, COJHIIE.

buonorus: dorocuntes, npixanue, buocdepa.

I'eorpadus: armocdepa, runpocdepa, MUHEPAIIbI, TOPHBIE TTOPOJIbI, TTOJIE3HBIE
HCKOIIaeMble, TOILJIMBO, BOJIHbIE PECYPCHI.

10 kaace
BemecTBO M XMMHUYECKAS] peaKIMs.
[Tepnoanueckui 3akoH. [lepuonnyeckas cucrema XMMHUYECKHAX 3J1€MEHTOB /l.
N. MenneneeBa. CtpoeHue aTtoMoB. 3aKOHOMEPHOCTH B MW3MEHEHUHM CBOICTB
XMMHUYECKUX JIEMEHTOB NIEPBBIX TPEX MEPUOJIOB, KaJUsl, KAJIbIUSA U UX COCIUHECHUH B
COOTBETCTBHM C MOJIOKEHUEM 3JIEMEHTOB B [lepMoAMYECKON CUCTEME U CTPOCHUEM
MX aTOMOB.



Crpoenue BemiecTBa: BUAbl XUMHUYECKOM CBS3U. THIIBI KPUCTATIMYECKUX
pELIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIMA KPUCTALUIMYECKOW PEMIETKH U
BUJ1a XUMHUYECKOU CBA3U.

Knaccudukanus 1 HOMEHKIaTypa HEOPraHUYECKUX BEIIECTB (MEKIyHApOaHAsS
U TpUBUAIbHAs). XUMHUYECKHE CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3IMYHBIM
KJIacCaM HEOPraHMYECKUX COEAUHEHUW, TEHETHYECKas CBS3b HEOPTraHUYECKUX
BEILIECTB.

Knaccudukanus XUMHUUECKUX peaKIUi MO Pa3INYHbIM MPU3HAKaM (IO YUCITY U
COCTaBY yYaCTBYIOIIUX B PEAKIMH BEIIECTB, IO TEIJIOBOMY 3(P(PEKTy, 0 U3MEHEHUIO
CTENEHEH OKHCIEHUS XUMHUYECKHX OJJIEMEHTOB, IO OOpPAaTHMMOCTH, IO YYaCTHIO
KaTtajau3aTopa). DK30- U S3HI0TEPMUYECKUE PEAKIINHI, TEPMOXUMUYECKUE YPABHEHMUS.

[TonsiTue 0 ckopocTHM xuMHYeckod peakuuu. lloHsTne 00 OOpaTUMBIX H
HEOOpaTUMBIX XHUMHUYECKUX peakiusx. [IoHsATHEe O TOMOTEHHBIX U TeTEPOTCHHBIX
peakuusix. [lousmue o xumuueckom pagnosecuu. Paxmopwl, e1usOwue Ha CKOPOCHb
XUMUYECKOU pearkyuu U NOJIOACEHUE XUMUYECKO20 PABHOBECUS.

OKHCIIUTENTFHO-BOCCTAHOBUTENILHBIE  PEAKIUU,  DJIEKTPOHHBIM  OanaHc
OKHUCJIUTEIBHO-BOCCTAHOBUTEIBHOU peakuuu. CocraBienue YpaBHEHUI
OKHCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAaKIM  C  HMCHOJIB30BAaHUEM  METOAA
AJIEKTPOHHOIO OaliaHca.

Teopust 3JIEKTPONUTHYECKOW AMCCOLMALNNA. DJIEKTPOJIUTHI U HEIJIEKTPOJIUTHI.
Karvonbl, aHnoHbl. MexaHU3M AMCCOLMALIMM BEIIECTB C Pa3JIMYHBIMU BHUIAMHU
xuMuueckoit csizu. Crenens aucconuanuu. CHUIbHBIE U CIA0bI€ SJIEKTPOIUTHI.

Peakuuu nonHoro ooOMeHa. Y cClioBUsI MPOTEKAHUSI PEAKIIUA MOHHOTO OOMEHa,
TIOJIHBIE U COKPAIIEHHbIC HOHHBIE YpaBHEHUS peakuuii. CBOMCTBA KUCIIOT, OCHOBaHUI
U cojed B CBETe MPEACTABICHUNA 00 DJIEKTPOIUTHYECKOW JIUCCOILMAIUU.
KauecTBeHHbIe peakunu Ha UOHBL. [loHamue o euopoause conei.

XVWMHUYECKUI SKCHEPUMEHT: O3HAKOMIJIEHHE C MOJEISIMH KPHUCTaJUIMYECKUX
PEIIETOK HEOPTaHMYECKUX BEIIECTB — METAIJIOB U HEMETaJUIOB (rpaduTa U aamasa),
CJIIOKHBIX BEIIECTB (XJIOPUJA HATPHUs); HCCIENOBAHME 3aBUCHMOCTHM CKOPOCTH
XUMUYECKON peakiMu OT BO3JCUCTBUS pa3IMYHBIX (AKTOPOB; HCCIEIOBAHHUE
AJIEKTPOIIPOBOIHOCTH PACTBOPOB BEIIECTB, MTPOLECCa TUCCOLUALUN KUCIIOT, IIEJI0UEH
U coiell (BO3MOXXHO HCIIOJIB30BAHUE BUICOMATEPHUAIIOB); IPOBEACHUE OIBITOB,
WUTIOCTPUPYIOMIMX MPHU3HAKK MPOTEKaHUs peakuuii HOHHOro oOMeHa (oOpa3oBaHME
ocaJika, BblJIeJIeHUE ra3a, 00pa30BaHKE BO/JIbI); OIMBITOB, MILTIOCTPUPYIOIIUX TPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PpEaKIUMil (FOpeHue, peakiuu pasyIoKeHHUs,
COEIMHEHHSI ); paclo3HaBaHWE HEOPTaHMYECKUX BEIIECTB C MOMOIIbIO KAYECTBEHHBIX
peaklMii Ha MOHBI;, pEIICHUE SKCIIEPUMEHTAIIbHBIX 3aau.

HeMmetanibl 4 X coeIMHEHUS].

O6miass xapakTtepucthka rajgoreHoB. (OCOOEHHOCTHM CTPOCHHS aTOMOB,
XapakTepHble cTerneHu okuciaeHus. CTtpoeHune u (U3MYECKHe CBOWCTBA MPOCTHIX
BEIIIECTB — raJOreHOB. XMMHUYECKHE CBOMCTBA HA MPUMEPE XJopa (B3aUMOICUCTBUE
C MeTajulaMM, HEeMeTalaMu, uienodamu). XiopoBogopoxd. CoisiHas KHCIIOTa,
XUMHUYECKUE CBOMCTBA, MTOJIyYeHHUE, MPUMEHEHHeE. [[eficTBHE XJ10pa U XJIOPOBOAOPOIa
Ha OpraHu3M 4esioBeka. BaxkHeilre X10puabl U UX HaX0KIEHUE B IPUPOIE.
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Obmas xapakrepuctuka 3meMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEPHbIE CTENIEHU OKUCIICHHUSL.

CrpoeHue u (pu3nuecKkre CBOMCTBA MPOCTHIX BEIIECTB — KUCIIO POAa U CEpHI.
AnnoTponHsle MOAU(PUKALMU KUCIOpOoAa M cepbl. XUMHUYECKHE CBOMCTBA CEpBHI.
CepoBonopof, cTpoeHue, pu3nyecKue U XuMudeckue cBoiicTBa. OKCuAbl cepbl Kak
IPEICTaBUTENN KUCIOTHBIX OKCHIOB. CepHasi KHCIOTa, (PU3NUECKHE U XUMHUYECKUE
cBoiicTBa (OOmIMEe Kak MpEeACTaBUTENS Kiacca KUCIOT M clieuu(uyecKue).
XHWMHUYECKUE PEAKLIHMH, JIEKAUIME B OCHOBE MPOMBIIUIEHHOTO CIIOCO0a MOJMyYEeHHS
cepHoi KUCHOTHL. [Ipumenenue. Coim cepHOIl KHCIIOThI, KAYECTBEHHAsI pPEaKIUs Ha
cyabdar-uoH. HaxoxneHue cepbl M €€ COCIMHEHHH B MPHUPOAE. XUMHUYECKOE
3arpsi3HEHHE OKPYKAIOMIEH cpeAbl COEIMHEHHSIMU cepbl (KHCIOTHBIE O,
3arpsi3HEHHE BO3AyXa H BOJOEMOB), CIIOCOOBI €ro MPeIOTBPAILECHHUS.

OOmiass xapakTepucTHKa 3JIeMeHTOB VA-rpynnbel. OCOOEHHOCTH CTpOEHUs
aTOMOB, XapaKTEPHbIE CTENIEHU OKUCIICHHUSL.

A30T, pacnpocTpaHeHHE B MpHUPojAE, PU3NYECKUE M XUMHUYECKHE CBOMICTBA.
KpyroBopot azora B npupoje. AMMHak, ero Gpu3nueckue 1 XuMHU4YEeCKHE CBOMCTBA,
nojsyueHue u npumeHeHue. Coin aMMOHUS, UX (QU3NYECKHE U XUMHYECKHE
cBOiicTBa, mnpuMmeHeHue. KauecTBeHHass peakuusi Ha HOHBI aMMOHMs. A30THas
KHUCIIOTa, €€ TMOodydeHue, (U3Mueckue M XHMMHUYECKHE CBOilcTBa (00lIue Kak
IpeCTaBUTENsl Kiacca KHUCIOT U creuuduyeckue). Mcnonab3oBaHuE HUTPATOB U
CoJIed aMMOHHSI B Kaue€CTBE MUHEPAIbHBIX yNOOpeHH. XHUMHUYECKOE 3arpsi3HEHUE
OKpY)Kalolel Cpeabl COCIMHEHUSMH a30Ta (KHUCJIOTHBIE JIOXKIU, 3arps3HCHUE
BO3]1yXa, ITOYBBI U BOJOEMOB).

docdop, amnorponnsie Mmogudpukaun pochopa, pusnueckue U XUMHUECKHUE
cBorictBa. Okcun docdopa(V) u dochopHas kuciora, GU3nUeCKue U XUMHUUYECKUE
cBOMcTBa, mnosydeHue. Hcnonb3oBanue QocharoB B KadecTBE MHUHEPATIBHBIX
ya00peHHU.

O6mrass xapakrepucTtuka smeMeHToB [IVA-rpynmbel. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEpHbIE CTENIEHN OKUCIICHHUSL.

VYrnepon, amioTponHble MOAM(DUKAIMKM, PacHpOCTpaHEHHWE B MPUPOIE,
¢duznueckre U XuMHUYecKkue cBoiicTBa. Afcopouus. KpyroBoport yriepojia B mpupoze.
Oxcupapl yriepona, ux (U3MYECKUe M XUMHUYECKHE CBOMCTBA, JCHCTBHE Ha >KUBBIC
OpraHU3MBI, MOJIyY€HHE U TpPUMEHEHHE. DKOJIOrMYecKrue MpoOJeMbl, CBSI3aHHBIE C
okcusioM yriaepoaa (IV); runoresa riao6albHOTO MOTEIUICHUS KIMMAaTa; TapHUKOBBIM
addekT. YroapHas KUCIOTa U €€ COJIU, UX (PU3MUYECKHE M XMMHUYECKHE CBOMCTBA,
noiyyeHue u npumeHenwe. KauecTBeHHas peakuuss Ha  KapOOHAT-MOHBI.
Hcnonb3oBanne kapOOHATOB B OBITY, MEIUIMHE, MPOMBIIUIEHHOCTH M CEIbCKOM
XO35MCTBE.

[lepBoHavasIbHBIE MOHATUS 00 OPraHMYECKUX BEIIECTBAX KaK O COCIUHEHUSX
yriaepoaa (MeTaH, 3TaH, 3TWJIEH, aleTHJIEH, dTaHOJ, TJIUIEPUH, YKCYCHas KHCJIOTA).
Ux cocmaé u xumuuecxkoe cmpoenue. [loHsiTe 0 OMOTOTUYECKN BaXKHBIX BEIIECTBAX:
KHUpax, Oeskax, yrieBoJax — M UX POJM B KHU3HU ueJoBeka. MamepuanvHoe
OUHCNBO OP2AHUYECKUX U HEOP2AHUYECKUX COeOUHEHU.
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Kpemuuii, ero ¢Qusuueckue ¢ XUMHUYECKHE CBOWCTBA, TONyYeHUE W
npumeHeHue. CoearHeHUsT KpeMHUs B nipupoze. O0imue npeacTaBieHuss 00 OKCHie
kpemuaus (V) u kpemHueBoit kuciore. CHIMKAThl, WX HCIOJIb30BaHUEC B OBITY,
MEIULHUHE, IPOMBIIUIEHHOCTH. BadicHeluue cmpoumenvbHvle Mamepuavl: Kepamuxa,
cmekio, yemenm, OemoH, dcene3obemon. [Ipobremvl 6e30nacHo20 UCNONIBL308AHUSA
CMPOUMENbHbIX Mamepuanos 8 N08CeOHE8HOU HCUSHU.

XVMMHUYECKUI JKCIEPUMEHT: M3y4YeHHE OOpa3l0OB HEOPTaHMYECKUX BEIECTB,
CBOWMCTB COJISTHOM KHCJIOTBI, TPOBEJICHUE KAaU€CTBEHHBIX PEAKIMi Ha XJIOPU-UOHBI U
HaOIOZICHUE TPU3HAKOB WX TMPOTEKAHUS; OIBITHI, OTpaXKaronue (uandeckue u
XUMUYECKUE CBOMCTBA TaJOT€HOB W UX COCAUHEHHM (BO3MOKHO HCIOJIb30BaHUE
BHUJICOMATEPHAJIOB); O3HAKOMJIEHME C oOpa3laMud XJOpHUAOB (TaJIOTEHUIOB);
O3HaKOMJIEHHE C 00pasllaMH Cephbl U €€ COCNUHEHHUSMHU (BO3MOXKHO HCITOJIb30BAHUE
BHJICOMATEpHUAIIOB); HAOIIOJIEHUE Tpollecca OOYIIIMBaHUS caxapa MOoJ JeHCTBUEM
KOHIICHTPUPOBAHHON  CEpHOM  KHUCJIOTHI; U3YYEHHE XUMHUUYECKHUX  CBOICTB
pa30aBJIEHHON CEpHON KHUCIIOTHI, MPOBEJCHNUE KaYECTBEHHON peakiuu Ha cyibdar-
MOH W HaOJIOJiIeHUE TMpHU3HAKA €€ MPOTEKaHUs; O3HAKOMJIEHHE C (PU3MUYECKUMHU
cBolicTBaMH a3oTa, (ocpopa U UX cOeAUHEHUN (BO3MOKHO HCIOJIB30BAHUE
BUJIEOMATEPHAIIOB), 0Opa3llaMu a30THBIX U (POCPOPHBIX YTOOpPEHHUi; MOITydYEHUE,
coOupaHue, pacro3HaBaHWE€ M M3yYEHHE CBOWCTB aMMHUaKa; IPOBEICHUE
KaueCTBEHHBIX PEaKIMil Ha UOH aMMOHHS U QocdaT-uOH U U3yYCHHUE MPU3HAKOB UX
IIPOTEKAHUS, B3aHMMOJICWCTBUE KOHLUEHTPUPOBAHHOW A30THOM KHCIOTBI C MEABIO
(BO3MOKHO HCMOJIb30BAHUE BHUJICOMATEPHUAIIOB); V3y4YCHUE MOJIEJIeN
KPUCTAUIMYECKUX PpEIIeTOK aiMasza, Tpaduta, ¢yiepeHa; O03HAKOMJICHHE C
MPOIECCOM  afcOpOIMM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM yIJeM U
YCTPOMCTBOM MPOTHBOrasa; MOJy4YeHHE, COOMpaHHEe, PACIO3HABAHUE M H3y4YEHUE
CBOMCTB YIJIEKMCJIOTO ra3a; MPOBEJCHHE KAYECTBEHHBIX PEaklMii Ha KapOoHAT- U
CUJIMKAT-UOHBI U U3yYEHUE MPU3HAKOB UX MPOTEKAHUS; 03HAKOMJICHHE C TPOAYKIUEH
CUJIMKATHOW TPOMBIIIJIEHHOCTH; PEIICHHE 3KCIEPUMEHTAIBHBIX 3a/1a4 MO0 TEME
«BaxxHenIre HeMeTaJUIbl U UX COEAUHEHUSD).

MeTausibl 4 MX COCTUHECHUS.

OO6mast XxapakTepUCTUKa XUMUYECKUX AJIIEMEHTOB — METaJUIOB Ha OCHOBAaHUU
ux nonoxeHus B Ilepuommueckoi cucreme xumuueckux snemenroB . .
MenneneeBa u ctpoeHusi atoMoB. CTpoeHHE MeTauioB. MeTramuindeckasl CBA3b U
MeTaJJTHYecKasi KpUCTA/NIMUECKasl PeIIeTKa. DJICKTPOXUMUUYECKUIN PsiJl HAPSHKEHUH
MeTan J0B. Dusmueckue W XUMHUYECKHE CBoOMcTBA MeTauioB. OOIHe CIOCOOBI
noyy4eHus: MmetayioB. [loHsATHE O KOPPO3UM METAJIOB, OCHOBHBIE CIIOCOOBI 3aIUTHI
ux oT Koppo3uu. CiiaBsl (CTaib, YyTyH, JOPATIOMUHUNA, OpOH3a) U UX NPUMEHEHHE
B OBITY U POMBIIIICHHOCTH.

[lenounble MeTamwibl: mojoxxkeHue B llepmonnueckoid cucteMe XUMHUYECKUX
anemeHTtoB J[. WM. MeHueneeBa; CTpOEHHE WX ATOMOB;, HAXOXKICHUE B MPHUPOJE.
du3znyeckue U XUMHUYECKHE CBOWCTBA (Ha mpumepe Hatpus W Kanus). OKCHIbl U
TUAPOKCUBI HATpUs U Kanusl. [[puMeHeHre EeI0UHbIX METANIOB U UX COCIMHEHUI.

[[lenouyno3eMenbHbIE  METAUIbl MAarHuii W KaJdbLUMM: IIOJIOKEHHE B
Ilepnonnueckon cucreme xumMudeckux anemMeHToB /. 1. Menaeneesa; ctpoenue ux
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aTOMOB; HaxOXJAeHue B mpupoje. Ou3ndyeckre U XUMHUYECKUE CBOMCTBA MAarHus U
Kanplusa. Baxkueimue coequHeHust KaJiblusl (OKCHI, TUAPOKCUI, colin). XKecTkocTh
BOJIbI U CIIOCOOBI €€ YCTPAHEHHUS.

AmmroMuHU: nonoxkeHue B Ileproanueckoil cucteMe XMMUYECKUX AJIEMEHTOB
JI. 1. MeHpueneeBa; CTpOEHUE aTOMa; HAXOXKICHHE B mpuponae. duznueckue u
XUMHUYECKUE CBOMCTBa amtoOMHUHMS. AMQOTEpHBbIE CBONCTBAa OKCHAA U THUIAPOKCHIA
ATIOMHUHUSL.

Kenezo: nonoxenue B lleproanueckon cucreMe XuMu4yeckux 3emenToB JI. U.
MeHneneeBa; cCTpoeHHE aToMa; HaXOXKJeHue B npupoje. Gusnyeckue U XUMUYECKHUE
cBoiicTBa kene3a. Okcuapl, THIpokcuabl u comu skene3a (I1) m xemesza (I1), ux
COCTaB, CBOMCTBA U NOJIyYEHHE.

XHUMHUYECKUN SKCIEPUMEHT: O3HAaKOMJIEHME ¢ o0pa3laMH MeTal- JIOB H
CILJIaBOB, UX (PU3NYECKUMU CBOMCTBAMU; U3yUYCHHUE PE3YJIbTATOB KOPPO3UH METAIIJIOB
(BO3MOKHO HCIIOJIb30BaHUE BHJIEOMATEPHAIOB), OCOOCHHOCTEH B3aMMOJICHCTBUS
OKCHJIa KaJIbIlMs U HATPHUs C BOJIOM (BO3MOXXHO HCIIOJIB30BAHUE BUIEOMATEPHAIIOB);
HCCIIEIOBAHUE CBOMCTB >KECTKOM BOJIbI; MpOLECCa TOPEHUsl Kele3a B KUCIO- POJIe
(BO3MOKHO ~ HCIIOJNB30BAHWE  BHJIEOMATEPHANIOB);  MPU3HAKOB  MPOTEKAHMS
KAueCTBEHHBIX PEAKIUi HA MOHBI (MArHus, KaJblus, aTIOMUHUS, IUHKA, xene3a(ll) u
xenesa(lll), menu(Il)); HaGmroeHre U oNMCaHKE TTPOIIECCOB OKPAIIMBAHUS TNIAMCHH
MOHAMU HATpUs, KA U Kajblus (BO3MOXXHO HCIIOJIb30BAaHUE BUICOMATEPUAIIOB);
uccliieoBane aM(pPOTEpHBIX CBOMCTB TMAPOKCHUIA aTIOMUHUSA U THAPOKCHUIA ITUHKA;
pelIeHrue SKCIEPUMEHTAIBHBIX 3aJad Mo TeMme «Baxuelmue MeTaibl U X
COCTMHEHUSD.

XHUMHUS M OKPYKAKOIIAS cpeaa.

HoBeie maTepuanibl u TexHosnoruu. BemecTBa u mMarepuanbl B MOBCEIHEBHOU
KU3HU YeloBeKa. XHUMHUSI M 3J0pOBbe. be3omacHoe HCMOJb30BaHUE BEILECTB U
XUMUYECKUX peakiuii B ObiTy. IlepBas momoie MpH XUMHYECKHX OXKOTax M
oTpaBieHUsAX. OCHOBBI 3KOJIOTUYECKOW T'PAMOTHOCTH. XHUMHYECKOE 3arpsi3HEHUE
OKpYXarolen cpeapl (mpenenabHas JomycTuMas KoHieHtpaius Bemects — [1JIK).
Ponp xvuMuu B perieHn# 3KOJIOTUUECKUX MPOOIeM.

[IpupoaHbie MCTOYHUKH YTIEBOAOPOIOB (yroyib, MPUPOAHBINA Ta3, HEPTH),
MPOJIYKTHI KX TIEPEPAOOTKH, UX POJIb B OBITY U MIPOMBIIIIICHHOCTH.

XVMMHUYECKHI HKCIIEPUMEHT: U3yUeHHUE 00pa3I0B MaTepUaoB (CTEKIIO, CTIaBbI
METAJIJIOB, TOJIUMEPHBIE MaTEPHUAIIbI).

MeknpeaMeTHbIe CBA3U.

Peanuzanusi MeXNpPEeIMETHBIX CBSI3EH MPU U3YYEHUU XMUMHUU OCYIIECTBIISACTCS
4yepe3 MCIOJIb30BaHUE KaK OOIIUX €CTeCTBEHHO-HAYYHBIX MOHSITUM, TaK U MOHSITHUH,
SIBJISIIOIIMXCSI  CUCTEMHBIMHU JIJII  OTACNBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
IUKJIA.

OOmme ecTecCTBEHHO-HAyYHbIE TOHSTHS: HAy4YHBIM (PakT, TUIIOTE3a, 3aKOH,
TeOpws, aHaiW3, CHUHTE3, KilacCUpUKAMs, TEPUOJUIHOCTh, HAOIIOJEHUE,
AKCIIEPUMEHT, MOJICITMPOBAHUE, U3MEPEHHUE, MOJIEITb, SBJICHHE, TAPHUKOBBIN 2P (DEKT,
TeXHoJorus, matepuansl. Ousnka: Matepusi, aToM, JNEKTPOH, IPOTOH, HEUTPOH, HOH,
HYKJIU]I, U30TOIbI, PaIUOAKTUBHOCTb, MOJIEKYJIA, AIEKTPUUECKUHN 3apsij,
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MPOBOJAHUKH, TOJYHIPOBOJHUKH, IUIEKTPUKH, (POTOIEMEHT, BELIECTBO, TEIO,
o0beM, arperaTHoe COCTOSIHHE BEIIeCTBa, Tra3, pacTBOpP, PacTBOPUMOCTb,
KpUCTaJUIMUECKasl pelieTKa, CIUlaBbl, (U3MUECKUE BETUUYMHBI, €IMHULIBI U3MEPECHHUS,
KOCMHUYECKOE MTPOCTPAHCTBO, IJIAHETHI, 3Be3/1bl, COJHIIE.

buonorus: ¢orocunTe3, npixaHue, Ouocdepa, 3KOCHCTEMA, MHUHEpPAIbHBIC
yI0OpEeHUs, MUKPOIJIEMEHThI, MAKPOAJIEMEHTBI, ITUTA TEJIbHbBIE BEIIECTRA.

['eorpadusi: armocdepa, rugpocdepa, MUHEpabl, TOPHBIE MOPOJIbI, MOJE3HBIE
MCKOIIaeMbI€, TOILJIMBO, BOJIHBIE PECYPCHI.

HNJIAHUPYEMBIE PE3VYJIbTATbBI OCBOEHUSI YUYEBHOI'O
MNPEAMETA «XUMMUSI»

JIMYHOCTHBIE Pe3yJIbTAThI

JInyHOCTHBIE  pe3yibTaThl OCBOCHMsSI ydyeOHOro mpeamera  «XUMUSD)
JIOCTUTAIOTCS B €IMHCTBE YUYEOHOM M BOCTIMTATEIILHOM JESTEIHbHOCTA B COOTBETCTBUU
C TPaAUIMOHHBIMU POCCUUCKUMHU COLUMOKYJIBTYPHBIMU M AYXOBHO-HPaBCTBEHHBIMU
[IEHHOCTSIMU, TPUHATHIMH B OOIIECTBE MpPaBWIAMH W HOPMaMu IOBEICHUS W
CIIOCOOCTBYIOT ~MpOIlECcCaM  CaMOIIO3HAHMS, CaMOpPa3BUTHUA U COIMAIM3allUU
00yJaroImMXcs.

JIM4HOCTHBIE Ppe3yNbTaThl OTPaXarT CHOPMUPOBAHHOCTh, B TOM YHCIE B
YacTH:

llampuomuuecrkozo eocnumanusi. UEHHOCTHOTO OTHOIIEHHS K OT€YECTBEHHOMY
KYJbTYPHOMY, HCTOPUYECKOMY W HAy4YHOMY HACJEIUI0, MOHUMaHUs 3HAa4YCHUs
XUMUYECKOM HAyKM B JKM3HU COBPEMEHHOr0 O0OIlecTBa, CIOCOOHOCTH BJIAAETh
JIOCTOBEpHON MH(pOpPMAIMEd O MEePEIOBbIX JTOCTIKEHUSIX U OTKPBITUSAX MUPOBOU U
OTEYECTBEHHOW XUMHUHU, 3aUHTEPECOBAHHOCTH B HAYUYHBIX 3HAHUAX 00 YCTPONCTBE
MUpa 1 00IIecTBa.

I'pasicoanckoeo eocnumanus: TPEACTABICHUS O COIMAIBHBIX HOPMax U
MPaBWJIAX MEXKJIUYHOCTHBIX OTHOIIEHUH B KOJUIEKTUBE, KOMMYHUKATUBHOMN
KOMIICTEHTHOCTH B OOIIECTBEHHO  IIOJIC3HOM,  y4eOHO-HCCIIeIOBATEIbCKOM,
TBOPUECKOM M JPYruxX BHUAAX JEATEIBHOCTH,; TOTOBHOCTH K Pa3HOOOpPA3HOM
COBMECTHOM JIEATEIbHOCTH TIPU BBIMOJTHEHUN Y4YEOHBIX, MO3HABATEIbHBIX 3aj1ad,
BBITIOJIHEHUA ~ XUMHUYECKUX OKCIIEPUMEHTOB, CO3JaHUM Y4YEOHBIX IPOEKTOB,
CTPEMJICHHST K B3aMMOTIOHMMAHHWIO W B3aWMOIIOMOINMA B TIPOIIECCE ATOM y4ueOHOM
NEATEeIbHOCTU;,; TOTOBHOCTU OIIGHMBAaTh CBOE TIOBEJEHHWE U TMOCTYIKH CBOUX
TOBApUILEH C TO3UIIMM HPABCTBEHHBIX M IPABOBBIX HOPM C YYETOM OCO3HAHUS
MOCJIEACTBUN MTOCTYIIKOB.

Llennocmu HayuHo20 nO3HAHUSL:

1)  MHPOBO33PEHYCCKUX TPEJACTABICHUH O BEIIECTBE W XUMHYECKOU
peakIuy, COOTBETCTBYIOIIMX COBPEMEHHOMY YPOBHIO pPa3BUTUS HAyKu U
COCTAaBJIIOIIMX OCHOBY JUIsl TOHUMAHUSI CYIIHOCTA HAy4YHOM KapTUHBI MUPAa;
MIPEACTABICHUM 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS MPHUPOIBI, B3AUMOCBSI3IX
YEJI0OBEKA C IPUPOAHOM CPEAOM, O POJIM XMMHUU B ITIO3HAHUU 3TUX 3aKOHOMEPHOCTEW;

2)  T03HABaTEIbHBIX MOTHBOB, HAIIPABIICHHBIX HA MOJTyYeHHUE HOBBIX 3HAHUI
0 XUMUH, HEOOXOTUMBIX ISt 0O BSICHEHHS HA0JII0JAEMBIX TIPOIIECCOB U SBJICHHUIA,
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3) MO3HABATENbHOM, MHPOPMAIIMOHHON U YUTATEIbCKON KYJIbTYphI, B TOM
YHCJIE HaBBIKOB CAMOCTOSITEIBHOM pabOThl C Y4EOHBIMU TEKCTAMH, CIPABOYHOMN
JUTEPATYpPOM,  JIOCTYIHBIMU TEXHHYECKUMU CPEJICTBAMH  HHGOPMAIIMOHHBIX
TEXHOJIOTUH;

4)  uHTepeca K OOYyUYCHHIO U MO3HAHUIO, JTFOO03HATEILHOCTH, TOTOBHOCTH U
CIIOCOOHOCTH K caMO00Opa30BaHUIO, TPOESKTHOM M UCCIIEIOBATEILCKON JESTEIBHOCTH,
K OCO3HAaHHOMY BBIOOPY HAIIPaBIEHHOCTH U YPOBHS 00yUYeHUs B JaJIbHEHIIIEM;

Dopmuposanusi  Kyiemypbl — 300p06bs.  OCO3HAHUA LEHHOCTU  >KHM3HHU,
OTBETCTBEHHOT'O OTHOLUEHUS K CBOEMY 3J0pPOBBIO, YCTAHOBKHM Ha 3I0pPOBBIM 00pa3
KU3HU, OCO3HAHUS TIOCIEACTBUIA M HENPUATHUS BPEIHBIX MPUBBIUEK (YIMOTpeOseHus
aJKOTOJil, HAPKOTUKOB, KYpPEHHUs), HEOOXOJUMOCTH  COOJIOJICHUS  MpPaBUI
0€30MacHOCTH MPHU OOpPAILIEHUN C XUMUYECKHMMH BEIIECTBAMU B OBITY M peanbHOMN
KU3HH;

Tpyoosozo 6ocnumanus: UHTEpeca K MPAKTUYECKOMY H3y4EHUIO npodeccuil u
TPYJla pa3Iu4HOro poja, YBaXKEHUE K TPYAY U Pe3ysbTaTaMm TPYAOBOU EATEIBbHOCTH,
B TOM YHCJIE HA OCHOBE NPUMEHEHHUs NPEAMETHBIX 3HAHUM 110 XMMHH, OCO3HAaHHOI'O
BbIOOpa MHIUBUAYaJIbHOW TPACKTOPUU MPOJOJDKEHHUS OOpa3oBaHUs C YUYETOM
JUYHOCTHBIX MHTEPECOB U CIHOCOOHOCTHM K XHUMHUH, OOLIECTBEHHBIX HHTEPECOB U
NOTPEOHOCTEH;  ycmemHo Npo(eCCUOHATBHOW  JEATEIbHOCTH U Pa3BUTHS
HEOOXOJUMBIX YMEHHI; FOTOBHOCTD a/1aliTUPOBATHCS B MPO(PECCUOHAIBHOM Cpeie;

IKoN02UUECKO20 60CNUMAHUA:

1)  9KOJOTHYECKH IeJIeCO00Pa3HOTO OTHOMICHUS K IPUPOC KaK HCTOUYHHUKY
KU3HU Ha 3eMJjie, OCHOBE €€ CYIIECTBOBAHUS, MOHUMAHUS LIEHHOCTU 3JI0POBOTO U
O0e3zomacHOro oOpa3a >KU3HHU, OTBETCTBEHHOTO OTHOLIEHUS K COOCTBEHHOMY
($u3MUEeCKOMY M TICUXMYECKOMY 3J0pPOBBIO, OCO3HAHMSI LEHHOCTH COOJIOJIEHUS
npaBuj 0€30MacHOro MOBEACHUS MPU padoTe C BEIIECTBAMH, a TAKKE B CUTYyallUsX,
YTPOXKAKOUIUX 310POBBIO U )KU3HU JHOJEH;

2)  cnocoOHOCTH TPUMEHSTh 3HAHWS, TOJy4aeMbIe NPU M3YUYCHHH XUMHUH,
JUIS. PELICHUs] 3a7a4, CBS3aHHBIX C OKPYXKAIOLIEW NPUPOJHOU CPENOM, MOBBIICHUS
YPOBHSL ~ DKOJIOTUYECKOM  KYJBbTYpbl, OCO3HaHUS  TJI0OAJIbHOIO  Xapakrepa
HKOJIOTMYECKUX MPOOJIEM U MyTEeH UX pelIeHHs] TOCPEICTBOM METOJI0B XUMUMU;

3)  OSKOJIOTUYECKOTO MBIIUICHUS, YMCHHS PYKOBOJCTBOBATHCSI KM B
[M03HABATEJIbHOW, KOMMYHUKATUBHON U COMAJIBHON ITPAKTHUKE.

CrnenuajbHble JIMYHOCTHBIE Pe3YJIbTAThI:

° YMEHHUE COMOCTABJIATH 3pUTEIbHBIE BIICYATICHHS C YUETOM MOITYYEHHBIX
3HAHUM 00 OCOOEHHOCTAX CBOEr0 3pUTEIBHOTO BOCIPUATHSA, HA OCHOBAHHUU
cOPMUPOBAHHBIX TNPEACTABICHUNH O TMpeaMeTax | SBICHUSX OKpY)Karollen
JICUCTBUTEIILHOCTH,

° c(OpPMUPOBAHHOCTH MOTHBAIMM K OOYYEHHMIO U II€JICHAIPABIICHHOM
IT03HABATEJIbHOM JAESATENBHOCTH;
° CIIOCOOHOCTh K OCMBICIEHUI0 U AuddepeHanud KapTUHbl MHUpa, €e

BPEMEHHO-TIPOCTPAHCTBEHHOM OpraHU3aIuu.
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MeTtanpeaMeTHbIe Pe3yJbTaThI

B cocraBe MerampenMETHBIX PE3YJbTATOB BBIIEISAIOT 3HAYUMBIE IS
(dbopMHUpOBaHUST MUPOBO33pPEHHUs OOIIEHAYYHBIE MOHATUS (3aKOH, TEOpUsl, MPUHIIHUIIL,
runoresa, pakrt, CucTeMa, MpoIecC, SKCIEPUMEHT U JIp.), KOTOPbIE HUCIOIb3YIOTCS B
€CTECTBEHHO-HAYYHBIX YU€OHBIX MpeaIMeTax U MO3BOJISIOT HA OCHOBE 3HAHUN U3 ITHX
npeaMeToB (OpMHUPOBATH MPEACTABICHUE O IEJIOCTHOM HAay4HOW KapTUHE MUpa, U
YHUBEpCaJIbHbIE y4eOHbIe JeHCTBUA  (MMO3HABATEJIbHbIE, KOMMYHHUKATHUBHBIE,
pPETYJISTUBHBIE), KOTOpble oOecrmeynBaoT  (HOPMUPOBAHWE TOTOBHOCTH K
CaMOCTOSITEIbHOMY TUIAHUPOBAHUIO U OCYIIECTBICHUIO Y4eOHOM e TeIbHOCTH.

MeranpeaMeTHbIe pe3yabTaThl OCBOCHHS yYE€OHOTO TMpeaMeTa «XUMUSDY
OTpPaXXal0T OBJIAJICHUE YHUBEPCAIBHBIMU ITO3HABATEIHHBIMH JICUCTBUSIMU, B TOM
qHce:

bazosvimu nocuueckumu devucmeusmu:

1)  yMeHHMEM HCIHOJb30BaTh MNPHEMBI JIOTUYECKOTO MBIIUICHHS — IPH
OCBOCHHMHM 3HAaHUM: PACKPHIBATH CMBICI XUMHUYECKUX TMOHATUN (BBIACHATH UX
XapaKTepHbIE TPHU3HAKH, YCTAHABIMBATH B3aWMOCBS3b C JAPYTMMH TOHSTHIMHU),
MCIIOJIb30BATh MOHATUSA JJIi OOBSICHEHUS! OTACIIbHBIX (DAKTOB W SIBICHHI; BHIOMPATH
OCHOBAHMS U KPUTEPUH JUIsSI KIIacCU(PUKAIMKA XUMHUYECKUX BEUIECTB M XUMUYECKUX
peaKkivii, yCTaHABIMBATh MPUYMHHO-CICACTBEHHBIE CBS3U MEXKIYy OOBEKTaMH
W3Y4YECHUS; CTPOUTH JIOTUYECKUE PACCYXKICHUS (MHAYKTUBHBIC, ACHYKTUBHBIC, IO
aHAJIOTUH); IeTIaTh BBIBOJIBI M 3aKIIFOUCHHUS,

2)  yMCHHEM NPHMCHSATH B IPOIECCE MO3HAHUS IMOHATHS (TIPEIMETHBIC U
MeTaIpeAMETHBIC), CHMBOJIUYECCKHE (3HAKOBBIC) MOJIEIH, MCIOJIb3YyEeMbIe B XHMHH,
MpeoOpa3oBLIBATh MIMPOKO MPUMEHSIEMbIC B XHMHH MOJIEIbHBIC TIPEICTABICHUS —
XUMUYECKUH 3HaK (CMMBOJI 2JJIEMEHTA), XUMHYEcKass QopMmyja H YpaBHEHHUE
XUMUYECKON peakiuy — MPH PEIICHUH Y4eOHO-TTO3HABATENBHBIX 3a7a4; C YUETOM
ATUX MOJICNBHBIX TPEICTABICHUN BBIABIATh U XapaKTEPU30BATh CYIICCTBEHHBIC
MPU3HAKU U3YYaeMBIX OOBEKTOB — XMMHUYECKUX BEIIECTB U XUMHUUYECKHX PEaAKIIHii;
BBISIBIIATH OOIIME 3aKOHOMEPHOCTH, MPUYUHHO-CIICJICTBEHHBIE CBSI3U U TIPOTUBOPEUHSI
B M3Y4YaeMbIX NpPOIIECCax WM SBJICHUSX; MpeajiaraTh KPUTEPUU IJISA BBISBICHUS ITHUX
3aKOHOMEPHOCTEH M TPOTUBOPEUUIA; CAMOCTOSTEIIHO BBIOMpATh CIOCOO pelieHus
y4eOHOM 3a/1auu (CpaBHMBATh HECKOJIbKO BAPUAHTOB PEIICHUSI, BHIOMPATh Hanboee
MOIXO/ISIIIAN ¢ y4ETOM CaMOCTOSTEIHLHO BBIJICJICHHBIX KPUTEPUEB);

bazosvimu uccredosamensckumu Oeticmeusimu:

1)  yMeHHMEM HCIIOJIb30BaTh IIOCTABJICHHBIC BONPOCHI B  KadyeCTBE
WHCTPYMEHTA MTO3HAHUS, a TAKXKE B KAYECTBE OCHOBHI JIJI1 ()OPMHUPOBAHUS THIIOTE3BI
10 MPOBEPKE MPaBUILHOCTH BBICKA3bIBAEMBIX CYKICHHIA;,

2)  HpHOOpETEeHHE OMbITA MO IUIAHUPOBAHMIO, OPraHU3alMU U TPOBEIACHUIO
YUEHHYECKHUX OKCIEpUMEHTOB: yYMEHHWE HaOmoJaTh 3a XOJOM  Ipollecca,
CaMOCTOSTENILHO TPOTHO3UPOBATh €ro pe3yibTar, (HopMyIupoBaTh OOOOIICHUS U
BBIBOJIBI TI0 pe3yJbTaTaM MPOBEIEHHOTO OMBITA, UCCIICIOBAHUS, COCTABISATh OTUET O
MpoJieJIaHHOM padoTe;

Pabomoii c ungpopmayueti:

1)  ymeHHeM BBIOMpATh, AHAJTU3UPOBATH U HHTEPIPETUPOBATH HH(DOPMAIIHIO
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Pa3IUYHBIX BUIOB M (HOPM TPEACTABJICHHS, TOJY9aeMyl0 U3 Pa3HBIX HMCTOYHHUKOB
(HayyHO-TIONYJISIpHAS JIUTEpATypa XMMUUYECKOTO COJIEP KaHMsI, CIPABOYHBIE MTOCOOUS,
pecypcbl UHTepHETa); KPUTUUYECKU OLEHMBATH NMPOTUBOPEUYHUBYIO U HEJIOCTOBEPHYIO
uHpopMaIuio;

2)  YMEHHEM IMPHUMEHATh PA3JIUYHbIC METOJbI M 3alpOChl MPU TIOUCKE U
otOope nHGOPMAIIMK U COOTBETCTBYIOUIUX JAHHBIX, HEOOXOIUMBIX ISl BBITIOJHEHUS
yueOHBIX U TMO3HABATENIbHBIX 3aJ]a4 OINpPEACNIEHHOIO THUIIA; MPUOOpPETEHUE OMbITa B
0o0JJaCTH ~ MCHOJB30BAHMS ~ MH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHIA,
OBJIAJICHUE KYJbTYpOH aKTUBHOT'O HCIIOJIb30BAaHUS PA3IMYHBIX MOMCKOBBIX CHUCTEM;
CaMOCTOSITENIbHO BBIOMpaTh ONTUMAIBHYIO (OpMY MpencTaBiIeHHUs WHGOPMALUU U
WUIIOCTPUPOBATh PEIIAEMbIE 33Ja4d  HECJIOXKHBIMM CXE€MaMH, JHarpaMMaMu,
apyrumu opmamu rpadUKi U UX KOMOMHAIMSIMU;

3)  yMeHHEM HCHOJbh30BaTh M aHAIM3UPOBATH B IMpolecce Y4eOHOU U
MCCJIEIOBATENbCKOM JIEATEIbHOCTH WHMOPMAIMI0O O BIUSHUM MPOMBIILICHHOCTH,
CEJIbCKOTO X0341CTBA U TPAHCIIOPTA HA COCTOSTHUE OKPYKarOLIEH IPUPOTHOMN Cpebl;

VuusepcanvHvimu KOMMYHUKAMUBHBIMU OCUCBUAMU.

1)  ymeHHWeM 3ajaBaTh BONPOCHI (B XOJ¢ JUANOra W/WIN JUCKYCCHH) IO
CYLIECTBY 00CYX/1aeMOi TeMbl, (POPMYIHPOBATh CBOM MPEAJIOKEHNUS OTHOCUTEIBHO
BBITIOJTHEHUS IPEIJIOKEHHOM 3a/1a4u;

2)  npuoOpeTeHHE  OIbITa MPE3CHTAIMH  PE3YJIbTATOB  BBITOJHCHHS
XUMHYECKOTO HKCrIepuMeHTa (1abopaToOpHOro OMbITa, Ja0OpaTOPHOM pPabOTHI MO
HCCIIETOBAHUIO CBOMCTB BEIIECTB, YYEOHOTO IIPOEKTA);

3)  3aMHTEPECOBAHHOCTh B COBMECTHOHN CO CBEPCTHUKAMH MO3HABATEIBHOM
U HUCCJENI0BATENbCKOW JEATEIbHOCTH MPU PEIICHUH BO3HUKAIOMIMX MpoOJeM Ha
OCHOBE yu€Ta OOIIMX HMHTEPECOB U COIJIACOBAHUS TMO3UIMKI (0OCYXIEeHHS, OOMEH
MHEHUSIMH,  «MO3TOBBIE€  IITYPMbD», KOOPJIUHAIIMSL COBMECTHBIX JICUCTBUH,
OTpe/ieNieHNe KPUTEPUEB 10 OLIEHKE KaueCcTBa BBIIIOJHEHHON paboThI U Ap.);

Vuueepcanonvimu pe2ynsimusnvimu 0etucmeusmu.

1)  yMeHHMEeM  CaMOCTOSTENBHO  ONpPENCNSATh  IeNU  JCSTEIbHOCTH,
MJIAHUPOBATh,  OCYHIECTBIISITH,  KOHTPOJUPOBaTH W  MPU  HEOOXOIUMOCTH
KOPPEKTUPOBATh CBOIO JEATEIBLHOCTh, BHIOMpPATh Hambosee d3PPEeKTUBHBIE CIOCOOBI
perieHusl y4yeOHBIX W TI03HABATENBHBIX 3a/a4, CaMOCTOSTEIbHO COCTaBJISTH WIIU
KOPPEKTUPOBATh NMPEI0KEHHBIA aJITOPUTM AEHUCTBUU TMPU BBINOJHEHUU 3aJaHUN C
y4€TOM MOJYyYEHUsS] HOBBIX 3HAHUU 00 H3y4yaeMbIX OOBEKTaX — BEIIECTBAX U
peaklMsIX; OIIEHUBATh COOTBETCTBHE MOJYYEHHOTO pe3yibTaTa 3asBJICHHOM LIeTu;

2)  YMEHHEM HCIOJIbh30BaTh U aHAJIM3UPOBATH KOHTEKCTHI, MPE/IaracMbic B
YCJIOBUH 3aIaHUM.

CrnenuajbHbie MeTanpeMeTHbIE Pe3yJbTAThI:

° YMEHHUE UCTIOJIb30BATh COXPAHHBIE AHAJIM3ATOPHI B PA3JIUYHBIX BUIAX
nesTenbHOCTH (yueOHO-TI03HABATEILHOM, OPUEHTUPOBOYHOM, TPYI0OBOH);

° MPUMEHSATh  3PUTENIBHO-0CI3aTeIbHBI  COcO0  oOcienoBaHus U
BOCIIPUSTHS;

° YMEHHE TOJIb30BATHCSI COBPEMEHHBIMU CpPEICTBAMU KOMMYHHKAIUH,

TH(I)JIOT@XHI/ILIGECKI/IMI/I cpeacrBaMu, IpUMCHACMBIMU B y‘lC6HOM IIponecce;
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o YMCHHUEC IINIAaHUPOBATH HNPEAMETHO-IIPAKTUYCCKHUC ,I[CfICTBPI?[ C Yy4€TOM
HMCIOIICTOCA 3PpUTCIIBHOI'O IMAardHo3a B COOTBCTCTBUU C IIOCTaBJICHHOM 3a,uaqel71;

° YMEHHE TIPOSIBIATH B KOMMYHHUKATHBHON JESATEIIBHOCTH, a/ICKBAaTHBIC
CUTYyalluu, HeBepOabHbIe (POPMBI OOIIICHHS,

° YMEHHE BECTH CAaMOCTOATEIbHBINA MOKMCK HHPOPMAIINH;

° CIIOCOOHOCT, K  TpeoOpa3oBaHUIO, COXpaHEHHWI0O W  Tepeaade
uH(pOpPMaIINH, TIOTYYCHHOHN B PE3yJIbTaTe YTEHUS WM ayJUPOBaHUS;

° CIIOCOOHOCTh yYacTBOBaTh B PEUECBOM OOIIEHWUH, COOJFOMAs HOPMBI
PEYEBOro 3TUKETA, aICKBATHO UCIIOJIB30BATh KECThl U MUMUKY;

° CIIOCOOHOCTH OLIEHHMBATh CBOIO PeUb C TOUKH 3PEHUS €€ COACpIKaHUS,
SI3BIKOBOTO O(POPMIICHUS;

° YMEHHE HAXOAWTh T'PaMMAaTHYECKHE W pPEUYCBbIC OINMMOKH, HEIOYETHI,
WCIIPABIATH UX;

° yYMEHHE IIaHUPOBaTh, KOHTPOJIUPOBATH U OIICHUBATH yueOHBIC NEUCTBUA

C y4€TOM, MMCHOIICTOCA 3PUTCIBHOIO AMAIHO3a B COOTBCTCTBHU C MOCTaBJICHHOM
3a11aqeﬁ " YCJIIOBHAMHU €C pCaJIU3alluu.

IIpeameTHBIE Pe3yJIbTATHI
9 KJ1ace

° pacKpbIBaTh CMbBICIT OCHOBHBIX XMMUYECKUX MOHSTUN: aTOM, MOJIEKYJa,
XUMUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECH (OJHOPOIHAS
Y HEOJHOPOJIHAsA), BaJEHTHOCTb, OTHOCUTENIbHASI aTOMHAsi M MOJEKYJsIpHas macca,
KOJIMYECTBO BEMIECTBA, MOJb, MOJISIPHAs Macca, MaccoBas JOJISI XUMHUYECKOrO 3Jie-
MEHTa B COCAMHEHUH, MOJISIPHBIA OO0BEM, OKCHJ, KHUCIOTa, OCHOBAaHHE, COJIb,
AIEKTPOOTPULIATENBHOCTD, CTEIEHb OKHUCJICHUS, XUMHYECKasi  peakuus,
KJIaccu(ukanus peakiuil: peakiuu COCIUHEHHUS, PEaKIMH Pa3I0KEHHUS, pPEaKIuu
3aMeIIeHUs], peakluu 00- MeHa, 9K30- U DHIOTEPMHUYECKHE PEaKIMH; TEIUIOBOM
s dexT peakuuu; Aapo aToma, IEKTPOHHBIN CIION aTOMa, aTOMHAasi OpOUTaITb, panuycC
aToMa, XMMUYECKasi CBs3b, MOJSIpHAs M HEMOJIAPHAsl KOBAJICHTHAsl CBSI3b, MOHHAA
CBA3b, HMOH, KaTHOH, aHWOH, pPAacTBOp, MaccoBas JOJs BelecTBa (IPOLIEHTHAs
KOHLIEHTpaIusi) B pacTBOPE;

° WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHUUYECKUX MOHITHH (CM. TI.
1) ¥ IPUMEHSTH 3TH IMOHATHS PU ONMKUCAHUU BEIIECTB U MX MPEBPAICHHI;

° WCIIOJIh30BaTh XUMHUYECKYI) CHUMBOJIMKY I COCTaBJIeHHS (opmyn
BEIIECTB U YPABHEHUN XMMUYECKUX PEAKIUN;

° OTIpeIeNATh BaJICHTHOCTh aTOMOB AJIEMEHTOB B OMHAPHBIX COCAMHEHUSX;
CTENICHb OKHCJICHHUSI DJIEMEHTOB B OWHAPHBIX COEAWMHEHUSX; MPUHAIC)KHOCTh
BELIECTB K ONpPENENEHHOMY KJIAcCy COEIMHEHUN Mo (opMyram; BHJ XUMHUYECKOU
CBsI3U (KOBaJICHTHAsl U MOHHAsI) B HEOPTaHUYECKUX COSTUHECHUSIX;

° packpsiBath cmbich Ilepuomnueckoro 3axkona J[. M. Menneneena:
JEMOHCTPUPOBATh MMOHUMAaHUE NMEPUOJANYECKON 3aBUCHMOCTH CBOMCTB XUMHYECKUX
AJIEMEHTOB OT MX MojoXKeHus B [lepuonuueckoil cucrteMe; 3aKOHOB COXPAHEHMS
Macchl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-MOJEKYJISPHOTO YYE€HUS, 3aKOHa
ABoraipo; OnMchbiBaTh M XapakTepus3oBaTh TadbiuuHyo popmy Ilepuoanyeckoi
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CUCTEMBbl XMMHYECKHX D3JIEMEHTOB: paszinuyaTh MOHITHS «TjaBHas moarpynmna (A-
rpymnma)y u «modoyHas moarpymnmna (b-rpymnma)», manble u OOJbIIME MEPHUOIBI;
COOTHOCUTh 0003HAUEHUA, KOTOpble UMEIOTCs B Tabnuie «llepuoandeckas cucrema
xumudeckux anemeHtoB J[. M. MenjeneeBay ¢ YHCIOBBIMH XapaKTEPUCTUKAMHU
CTPOCHHS aTOMOB XUMHUYECKHUX 3JIEMEHTOB (COCTaB M 3apsj sapa, 00Ilee YuCIo
AJIIEKTPOHOB U PACTIPECIICHUE UX TI0 AJIEKTPOHHBIM CIIOSIM);

° KJ1acCU(DUIIMPOBATH XMMUYECKUE DJIIEMEHThI; HEOPraHUYECKHE BEILECTBA;
XUMHUYECKHE peakiuu (MO YUCIy M COCTaBy YYacTBYIOIIUX B PEAKIMU BELIECTB, 11O
TerIoBoMy 3G (deKTy);

° XapaKTepHU30BaTh (OMUCHIBATh) OOLIME XMMHUYECKHE CBOMCTBA BEIIECTB
pa3MYHBIX KJIACCOB, MOATBEpXKIas ONUCAaHUE MpPUMEpPaMU  MOJIEKYJSPHBIX
ypaBHEHUI COOTBETCTBYIOIINX XUMHUECKUX PEAKIINIA;

° POTHO3UPOBATh  CBOMCTBA  BEHIECTB B  3aBUCUMOCTH OT  HX
Ka4eCTBEHHOTO COCTaBa; BO3MOXHOCTH TMPOTECKAHUS XMMHYECKHX IPEBPAIICHUA B
Pa3ITUYHBIX YCIOBUSX;

° BBIUUCTISATh OTHOCHUTEIBHYIO MOJEKYISIPHYIO U MOJIIPHYIO MaccChl
BELIECTB; MAacCOBYIO JIOJI0 XHMHUYECKOrOo »3JEMEHTa Mo (opMyse COEAMHEHUS;
MacCOBYIO JIOJIO BEIIECTBA B PACTBOpPE; MPOBOJAUTH PacyEThl MO YPaBHEHHUIO
XUMUYECKOMN peaKIuy;

° MPUMEHSATh OCHOBHBIC OIEpPAIlMd MBICIUTEIBHON JEATETBHOCTH —
aHalu3 W CHUHTE3, CpaBHEHHUE, 000O0IIeHHEe, CHUCTeMaTU3aluio, KiacCU(UKAIINIO,
BBISIBIICHUE MPUYUHHO-CIICJICTBEHHBIX CBS3€H — JJIT M3y4YEHHUs CBOWCTB BEIIECTB M

XUMUYECKUX PEaKIui; €CTeCTBEHHO-HAyUYHbIE METO/bl MO3HAHUS — HAOJIOJCHUE,
MU3MEpPEHUE, MOJICIUPOBAHUE, DKCIIEPUMEHT (peabHbIA U MBICIICHHBIH ),
° CIEI0BATh  IPABUJIAM  I[IOJb30BAaHUS  XUMHUYECKOM TOCYIOW U

nabopaToOpHBIM 000PYJIOBAaHHMEM, a TAKXKe IMpaBujaM OOpalleHusi ¢ BEIIECTBAMHU B
COOTBETCTBUM C WHCTPYKIMSIMU 1O BBITOJHEHUIO JAOOPATOPHBIX XHUMHYECKUX
OMBITOB MO TIOJIYYEHUIO W COOMpaHMIO Ta3000pa3HbIX BemIeCTB (Bojopoja U
KHCJIOpPOJa), MPUTOTOBJIEHUID PACTBOPOB C ONPEIEIEHHOM MacCOBOM J0yei
pacTBOPEHHOTO BEIIECTBA; MJIAHUPOBATH U MPOBOAUTH XMMHUUYECKHE HKCIIEPHUMEHTHI
[0 pPAcCIO3HABAHUIO PACTBOPOB IMIENOYEH M KHCIOT C TOMOIIBI0 WHAMKATOPOB
(mrakmyc, dheHondranent, METUIOPAHK U Ip.).

10 kaacc

([ ] PAaCKpPBIBATh CMBICII OCHOBHBIX XHMHYCCKHUX HOHﬂTHﬁI XI/IMI/I‘-IGCI(I/Iﬁ
AJIEMEHT, aTOM, MOJIeKyJa, WOH, KAaTHOH, aHWOH, MPOCTOE BEIIECTBO, CIIOXKHOE
BE€IICCTBO, BaJICHTHOCTD, QJICKTPOOTPpUIATCIbHOCTD, CTCIICHb OKHCJICHMUA,
XUMUYECKasi peakius, XUMHYECKas CBs3b, TEIIOBOM 3h(eKT peakuuu, MOJb,
MOJISIPHBIA  00BEM, pPACTBOP; DSJEKTPOJIUTHI, HEINEKTPOIUTHI, SJIEKTPOJIUTHYECKAS
JUCCOIMAIINS, PEaKIIM WOHHOTO OOMEHa, KaTaiu3aTop, XHUMHUYECKOE PaBHOBECHE,
O6paTI/IMBIe nu H€O6paTI/IMBIe pCaKI_II/II/I, OKHUCIIUTCIIb- HO-BOCCTAHOBUTCIILHBIC
pEeaKINK, OKMCIIUTETh, BOCCTAHOBUTEIh, OKMCIICHHE W BOCCTAHOBIICHHE, aJlIIOTPOIIHSI,
aM(OTEepPHOCTh, XHWMHUYECKass CBS3p (KOBaJCHTHAs, WOHHAs, MeETaJUIMYecKas),
KpUCTaJUTMYECKas PeméTka, KOppo3usi METAILIOB, CIIABbI; CKOPOCTh XUMHUYECKOMN
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peakiuu, npenenbHo aomycrumas konuentpanus (I1IJ1K) Bemectsa;

° WJUTFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHUUYECKUX MOHITHH (CM. TI.
1) ¥ IPUMEHSTh STH IMOHATHS PU ONMKMCAHUU BEIIECTB U MX IPEBPAICHHIA;

° UCIIOJIb30BaTh XUMHUYECKYIO CHMBOJMKY JUIsI COCTaBJICHUS (HOpMYyII
BEIIECTB U YPABHCHUN XMUMHUYECKUX PEAKIUN;

° ONPEAETATh BAJICHTHOCTh U CTEIICHb OKUCIEHUSI XUMUYECKUX JJIEMEHTOB
B COCIMHEHUSAX PA3JUYHOIO COCTABA; MPUHAICKHOCTh BEIIECTB K ONPEICIEHHOMY
KJIacCy COCIMHEHHH 1o (opMysiaM; BUJ XMMUYECKON CBs3U (KOBaJICHTHAs, MOHHAs,
MeTaJUTMYEeCKasi) B HEOPraHWYECKUX COCJAMHEHHUSX; 3aps] HOHA [0 XUMHYECKOMN
dhopmyiie; xapakTep cpeibl B BOAHBIX PacCTBOpaX HEOPraHUYECKUX COSTUHECHHM, THIT
KPUCTAJUTMYECKON PEMIETKN KOHKPETHOTO BEIIECTBA;

° packpbiBaTh cmbich llepumommueckoro 3akona [[. M. MenneneeBa u
JEMOHCTPUPOBATh €ro IMOHMMAaHUE: OMHUCHIBATh U XapaKTepU30BaTh TaAOIUUHYIO
dhopmy Ilepuoanyueckoil CUCTEMbI XMMHUYECKUX AJIEMEHTOB: Pa3inyaTh MOHATHS
«rnaBHas noarpymnmna (A-rpymnma)» u «mobouHas noarpynmna (b-rpymma)y, mansie u
OOJIbIIINE TIEPUOBI; COOTHOCUTH 0003HAUCHHS, KOTOPhIE UMEIOTCS B MEPUOINYSCKOM
TaOJaUIle, C YHCIOBBIMU XapaKTEPUCTUKAMH CTPOCHHUS aTOMOB XHMHYECKHX
AJIEMEHTOB (COCTaB U 3apsiJ s/pa, 00IIee YUCIIO AIEKTPOHOB U paclpeiesieHue uX 1o
AJICKTPOHHBIM CJIOSIM); OOBSICHATH OOINHME 3aKOHOMEPHOCTH B M3MEHEHHH CBOWCTB
AJIEMEHTOB M UX COEAMHEHUH B MpeAeiaax MAJIbIX MEPUOAOB U TVIABHBIX MOJ- TPYMII C
YYETOM CTPOECHUSA UX ATOMOB;

° KJIacCCU(UIIMPOBATH XUMUYECKHUE DJIEMEHThI; HEOPTaHUUECKUE BEIIECTBA;
XUMUYECKUE peakiuu (10 YUCIy M COCTaBY Y4YaCTBYIOIIUX B PEAKIIUU BEUIECTB, MO
TerIoBoMY 3P heKTy, TT0 U3MEHECHHIO CTEIICHEH OKHUCIICHNUS XUMUYECKUX AJIEMEHTOB);

° XapaKTepu30BaTh (OMHUCHIBATH) OOIIME M CHEIU(UUECKUE XUMHUUYECKHUE
CBOMCTBAa MPOCTBIX M CJIOKHBIX BEUIECTB, IMOATBEPKAAsd OMUCAHWUE IPHUMEPAMU
MOJIEKYJISIPHBIX ¥ MOHHBIX YPABHEHUM COOTBETCTBYIOIIUX XUMUUYECKUX PEAKIIU;

° COCTaBJISITh YPABHEHMS JJEKTPOJUTHYECKON AUCCOLMAIMUA KHUCIIOT,
IeJI0Ue U COJICH; MOJIHBIE M COKpAIIEHHbIE YPaBHEHUS PEaKIMii MOHHOTO OOMEHa;
YPaBHEHHUS pEaKIMi, MOATBEPKAAIOIINX CYILIECTBOBAHUE T€HETUUECKOMN CBSI3U MEXKY
BEIIECTBAMHU PA3JIUYHBIX KJIACCOB;

° pPACKpBIBATh CYIIHOCTh OKHCIHUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUN
MOCPEACTBOM COCTABJICHHUS JIEKTPOHHOTO OalaHca 3TUX PeaKIuii;

° MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOCHUS,
BO3MOKHOCTH MIPOTEKAHUSA XUMUYECKUX MIPEBPAILCHUN B PA3JIMYHBIX YCIOBUSX;

° BBIUHCIISITH OTHOCUTEIIBHYK) MOJIEKYJSIPHYKO MW MOJISIPHYKO MacChl
BEIIIECTB, MACCOBYIO JIOJII0 XHMHYECKOTO JJIEeMEHTa 1Mo (OpMyJie COCIUHCHUS,
MAaCCOBYIO JIOJIFO BEIIECTBA B PACTBOPE; NPOBOAUTH PACUETHl 110 YPABHEHUIO
XHMUYECKOU pEaKInH;

° CIeNOBaTh MpaBWiIaM  I[IOJIb30BaHUA  XMMHUYECKOW  TOCYyAOM M
Ja00paTOPHBIM 00OpPYJOBAaHUEM, a TAKXKE MpaBUiIaM OOpalleHUs C BEIIeCTBAaMU B
COOTBETCTBUM C HWHCTPYKIUSIMU I10 BBITIOJIHEHUIO JITA0OPATOPHBIX XUMHUECKUX
OTNBITOB IO TIOJYYEHUIO U COOHMpPAHUIO Ta3000pa3HBIX BEIIECTB (aMMHaKa U
YTJIEKHUCIIOTO ra3a);
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° MPOBOJUTh  PEAKIUM, TOATBEPXKAAIOIMIME KAYECTBEHHBIM  COCTaB
Pa3JIMYHBIX BEIIECTB: PACIO3HABATh ONBITHBIM NyTEM XJIOPUA- OpOMHJI-, MOAMI-,
kapOoHat-, docdar-, cunmkar-, cyiabdar-, TUIAPOKCUI-UOHBI, KATUOHBI aMMOHUS U
WOHBl  M3YYEHHBIX  METAJJIOB, TMPHUCYTCTBYIOIIME B  BOJHBIX  pacTBOpax
HEOPraHUYECKHUX BEIIECTB;

° MIPUMEHSTh OCHOBHBIE OIEpPAMU MBICIUTEIIBHOU JIEATeIIbHOCTH —
aHaJIN3 W CUHTE3, CpaBHEHHE, 0000IICHNE, CUCTEMATU3AIINIO, BBISBIICHUE TIPUINHHO-
CJIEJICTBEHHBIX CBSI3€M — ]I U3YUYEHHSI CBOMCTB BEIIECTB U XMMHYECKUX PEAKIU;
€CTeCTBEHHO-HAyUYHbIC  METOJABl  IMO3HAHWA —  HaOIIOJCHUE, HU3MEpEHHE,
MOJICTMPOBAHUE, IKCIIEPUMEHT (peaIbHbI U MBICJICHHBIN ).

CrnenuajbHble pe3yJbTaThbl:

° BJIaJICHUE NTPABUIIAMHU 3aIIUCH (DOPMYIT M CLIELIUANIbHBIX 3HAKOB;
° BJIaJICHUE TEXHUKOM NpeoOpazoBanust (GOPMYJT U BBIPAKEHUN;
° BJIAJICHUE 3PUTEIBHO-OCS3aTEIbHBIM  CIOCOOOM  OOCIENOBaHUS U

BOCIIPUSITUSL I[BETHBIX WJIM YEPHO-0€NbIX (KOHTPACTHBIX) pelbedHBIX H300paKeHUI
(wmrocTpanui, TabauIl, CXeM, MAKETOB, YEPTEKHBIX PUCYHKOB, TPA(QHUKOB U T.I1.).
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TEMATHYECKOE IINTAHUPOBAHME 11O IPEIMETY «XUMMUSI»
Bcero 136 4., u3 HUX 7 4. — pe3epBHOE BpeMsl

9 kJacce

(2 4. B Hemem10, Bcero 68 4., u3 HUX 3 4. — pe3epBHOE BpeMsi)

Pa3nennbl
MPOrpamMmeil,
H KOJINYeCTBO
4acos,
OTBOJMMOE Ha
UX U3yYeHHE

OcHoBHOE coepKaHue

OcHoBHbBIE BHUADBI A€ATCJIbHOCTH oﬁyqamumxca

[TepBoHauabH
ble
XUMUYECKHUE
nousitus. (15

4.)

[Ipeamer xumun. Poiib XMMUU B )KU3HU YETIOBEKA.
Tena m BemecTBa. @U3NYECKHE CBOMCTBA BEIIECTB.
ArperatHoe COCTOSIHAE BEILECTB.

[TonsiTue 0 MeTOAAX MO3HAHUS B XUMUHU. XUMHUS B
cucteme Hayk. Yucteie BemiectBa U cmecu. CriocoObl
pA3JICIEHUS CMECEM.

ATOMBI U MOJEKYIbl. XUMUYECKHE DIIEMEHTHI.
CuMBOJIBI  XMMHUYECKHX 3JIeMEHTOB. [IpocTeie u
CJIOKHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuueckass QopMyna. BaleHTHOCTH aToMOB
XMMHWYECKUX JIEMEHTOB. 3aKOH MOCTOSHCTBA COCTaBa
BEIIECTB. OtHOcCUTENbHAS aTOMHast Mmacca.
OtHOocuTenbHAs MOJEKyJgpHas Macca. MaccoBas
JIOJISl XUMHYECKOTO JIEMEHTA B COCTMHEHUH.

dusnyeckue u XUMHYECKUE SIBJICHHUS.
XuMuYecKkass peakuuss W €€ IPU3HAKU. 3aKOH
COXPaHEHHUS MACCBI BEILIECTB. XUMHYECKUE
ypaBHeHUs. Knaccudukammss XUMHUYECKUX PEAKIIHMA
(coemuHeHus, pa3IOKEHUs, 3aMeIIEeHNUs, 0OMEHa).

PacKpbIBATh CMBICI U3y4aeMbIX OHATUH;

pacKkpblBaTh pPOJb XUMHH B TPHUPOAEC U JKU3HU
YEJI0BEKA, €€ CBA3b C APYTMMU HayKaMU;

pa3anyaTh YUCTHIE BEUIECTBA U CMECH; OJTHOPOIHBIE U
HEOJTHOPOJIHbIE CMECH;

pa3nnyaTh GU3NYECKUE U XUMUYECKUE SIBICHUS;
OTpEACNATh TMPHU3HAKA XUMUYECKHUX pEaKklud u
YCIIOBUS UX IPOTEKAHUS;

cleoBaTh MpaBUjiaM  TOJb30BAaHUS XUMHYECKOM
MOCY/I0M M JTa0OpaTOPHBIM O0OpPYJOBAHHUEM, a TaK¥kKe
npaBmiiaM oOpalieHus: ¢ XUMHUUYECKUMHU BEIIECTBAMU B
COOTBETCTBUM C WHCTPYKIMSIMH TI0 BBIOJHEHHUIO
IPaKTUYECKUX padoT;

TUTAHUPOBATh W MTPOBOAUTH XUMHUUECKHUIA IKCIIEPUMEHT
N0 HW3YYEHHIO M ONUCAaHUIO (U3UYECKUX CBOWCTB
BEIIECTB, CIOCOOOB pa3ziesieHUs] CMECei BEIECTB;
IPUMEHATh €CTECTBEHHO-HAYUYHbIE METOJIbl TO3HAHMS
(B ToM wuymcie HaOIIOAEHHE, MOJEIUPOBAHUE,
HKCIIEPUMEHT) ¥ OCHOBHBIE ONEPALIMU MBICIUTEIbHON
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XHMMHYECKH  JKCIEPUMEHT.  3HAaKOMCTBO  C
XUMUYECKOM TOCYJ0i, C NpaBWiIaMH padOTHl B
nabopatopun M nOpuéMaMu  oOpamieHuss  C
7a00paTOpHBIM  O0OpPYJOBaHUEM;  M3Y4YEHUE U
ONMCaHuE (du3HYeCcKuX CBONCTB o0Opa3LoB

HEOPTaHUYECKUX BEIIECTB; HAOMI0JIeHUE (HU3UUECKUX
(Tu1aBieHUE BOCKA, TasHUE JIbJla, paCTUpaHUE caxapa B
CTYNKE, KHUIIEHWE U KOHJIEHCallusl BOABI) U
XUMHUYECKUX (FTOpPEHUE CBEUHU, MPOKAIMBAHUE MEIHOU
MIPOBOJIOKM, B3aUMOJCUCTBUE Mejla C KHUCJIOTOM)
SBJICHUM, HAOJIOJICHWE W OINHUCAHWE MPU3HAKOB
NPOTEKaHUS XMUMHUYECKUX peakiuil (pasiioKeHHe
caxapa, B3aUMOJICMCTBUE CEPHOM KHUC JIOTBI C
XJIOpUI0M Oapus, pazioxkeHue ruapokcumaa meau(ll)
NpU  HArpeBaHUHU, B3aUMOJCHCTBUE JKelie3a C
pactBopoM conu  wmeau(Il)); wusydenue croco0OoB
pazieyieHuss cMeced  (C  TOMOIIbI0  MarHuTa,
buneTpoBaHue, BBHITIApHBaHUE, JTUCTUILISIIAS,
xpoMarorpadusi), IpOBEICHUE OYUCTKH MOBAPEHHOU
COJIM; HAONIOACHWE M  ONUCAaHUE PEe3yJbTaTOB
MPOBEJACHUSI  OMbITa, WJUIFOCTPUPYIOIIETO  3aKOH
COXpPAaHEHMSI MACChl, CO3JAaHUE MOJIEJIEd MOJIEKYJI
(LIapoCTEepPKHEBBIX ).

IIpakTnueckue padoThI:

Ne 1. TlpaBuma pabGoTsl B J1a0OpPaTOPUU U TPUEMBI
oOpartteHus ¢ 1a60paTOPHBIM 000PYTOBAHUEM.

Ne 2. Pazmenenue cmeceél (Ha mpuUMepe OUYUCTKH
MOBAapPEHHOU COJIH).

Borunciaenus:

NeATeTbHOCTH (CpaBHEHHE, KiacCUUKaIus) IS
W3YUYEHHUSI BEUIECTB U XUMHUECKUX PEaKIIHil;
pacKpbIBaTh CMBICI U3y4aeMbIX MTOHATUN U 3aKOHOB U
NPUMEHSTh O3TU TOHSITUS TNPU ONHCAHUU CBOMCTB
BEILIECTB U UX NPEBPALLICHUM;

paznuyath (U3NYECKUE UM XHUMHUYECKHE SIBJICHUS,
OOBSICHATh WX CYIIHOCTh C TOYKH 3PEHUS aTOMHO-
MOJIEKYJISIPHOTO YUECHUS;
ONpPEeNeNTh  MPU3HAKHU
YCJIOBUS UX TIPOTEKAHUS,
OOBSACHSATH CYIIHOCTh (PUBMUECKHUX U XUMUYECKUX
SBJIEHUA C TOYKH 3PEHUS aTOMHO-MOJIEKYJISIPHOIO
YUCHUS;

KJIacCU(UIIMPOBATh XUMHUYECKUE peakiuu (10 YUCITY
U COCTaBY pearupyromux 1 00pa3yromuxcs BEMEeCTB);
CcOCTaBNAThL (OpMyJibl OMHAPHBIX BEMIECTB IO
BAJICHTHOCTH W  ONPENENATh  BAJIEHTHOCTh MO
dbopmyIiaMm BEIIECTB;

paccTaBisiTh  KOA(DPUIIMEHTHI B
XAMHUYECKUX PEaKIUK;

cleloBaTh TMpaBWjIaM MOJb30BaHUA XUMHUYECKOU
MOCYJION U TabOpaTOPHBIM 000PY/IOBAHHUEM, a TaKKe
npaBuIaM 0OpalieHus ¢ BEIIECTBAMU B COOTBETCTBUU
C MHCTPYKIHSIMHU TIO BBIMOJTHEHUIO J1aOOpPaTOPHBIX
XUMUYECKUX OIBITOB;

UCIIOJIb30BaTh TPHU BBHIIOJTHEHUH YUY€OHBIX 3aJJaHUN U
B IIPOLIECCE UCCIIEI0BATENBCKON AEATENBHOCTH

XUMHUYECKUX peaKuunit,

YPaBHEHUSX
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® OTHOCHUTEIBHOU MOJIEKYJIAPHON MAaCChI BEILIECTB;
® MACCOBOM JIOJIM XHUMHWYECKOTO DJJIEMEHTA II0
dbopmyIie CoeTMHEHHUS.

® Hay4YHO-NOIYJISPHYIO

JUTEpPATypy  XUMHYECKOIO
COZIEpKaHMS, CIIPABOYHBIE MAaTEPUAIIbI, PECYPCHI CETH
«nTepHeT?;

BBICTpauBaTh Pa3BEPHYTHIC IMHCHbMEHHBIE U YCTHBIC
OTBETHI C OMOpOM Ha HHPOpPMAlLMIO W3 yuyeOHUKA U
CIIPAaBOYHBIX MATEPHAIIOB, T'PAMOTHO HCIOJIb30BATh
V3YYEHHBIN MTOHATUMHBIN anmapaTr Kypca XUuMHHU.

Baxueiimme
MPEJICTABUTEI
51
HEOPraHU4YEeCK
X BEIIECTB.

(354.)

Bosgyx — cmecs raszoB. CocraB BoO3ayXa.
Kucinoponq — »237eMEHT W TOpOCTOE  BELIECTBO.
Haxoxnenue xuciopona B mpupone, GU3HYECKUE U
XUMHUYECKUEe CBOMCTBA (peakuuu ropeHus). OKCUIIBL.
[Ipumenenune kucinopoaa. CnocoObl MOTy4YEHHUS
KHCIIOpOoJia B JIA0OpATOPUU U MPOMBIINIIICHHOCTH.

Kpyroopor xkucnmopoga B mpupoge. O30H —
JJIOTPOITHAST MOTU(DUKAIIHAS KHCIIOPO/IA.

TemmoBoit  3pdeKT  XUMHYECKOH  pEaKIHH,
TEPMOXHUMHYCCKHE ypaBHCHUS, 9K30- U
OHAOTEPMUYECKUE peaKIuu. TOMINBO: Yyroib U METaH.
3arpsi3HeHUE  BO3AyXa, YCWICHHE MapHUKOBOTO
s dekTa, paspylieHre 030HOBOTO CJIOS.

Bogoponq — »9ieMEeHT u TpoCTOe BEIIECTBO.
Haxoxnaenue Bomopoja B mpupoje, (pU3NUECKHe W
XUMUYECKAE CBOKMCTBA, MPUMEHEHHE, CIIOCOOBI

nonyuyeHust. Kucmorsl u comnu.
KommuectBo BemectBa. Monbs. MossipHas macca.

3akoH ABOTrajapo.

Mounsipubiit© 00béM  Ta3oB.  Pacuéter 1o
XAMHUYECKUM YPABHECHUSIM.

dusnyeckue cBoucTBa BOAbl. Boma | kak

pPacCKpBIBaTh CMBICI U3y4aE€MbIX OHITHI U IPUMEHSTh
9TU MOHATUS MPU ONKCAHUU CBOMCTB BEIIECTB M HX
IIPEBPAILECHNN;

XapakTepHu30BaTh (OMHUCHIBaTh) COCTAaB BO3/yXa,
¢dbuznyeckue W XUMHUYECKHE CBOMCTBAa KHUCIOpOa,
CIIOCOOBI €ro MOJy4YeHUs, IPUMEHEHUE U 3HaYeHHUE B
IIPUPOJE U KU3HU YETIOBEKA;

CPaBHMBATh pEAKIUU TOPEHUS U MEIJIEHHOIO
OKUCJICHUS;

cobupatb NpUOOPHl ISl TOJYYEHHUS KHUCIOpoJa
(BBITECHEHHEM BOJIbI M BO3/yXa);
pacIo3HaBaTh ONBITHBIM ITyTEM KUCIIOPOL;

WCIIOJB30BaTh  XMMHYECKYI0 CHUMBOJIMKY  JUIA
COCTaBJICHHSI  (OPMYyJ  BEIIECTB, MOJEKYJISIPHBIX
YPAaBHEHUM XUMHUYECKUX PEaKIUd C Y4aCTHEM
KHCJIOPOJA;

OOBACHATH CYUIHOCTh SKOJOTMYECKHX MpoOieM,
CBSI3aHHBIX C 3arPSI3BHEHUEM BO3/YyXa;

clenoBaTh TpaBWwiIaM Oe3omacHOM paboTel B
nabopaTopud TPU  KCTIOJIB30BAHUH  XUMHUYECKOU
nocyJbl W O00OpyIOBaHUS, a Takke MpaBuIamM

oOpareHus C TOpIOYUMH BEIIeCTBAMU B OBITY;
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PACTBOPHUTEID. PactBOpBHI. Haceimenneie 151
HEHACBIICHHbBIC pacTBOPBHI. Pacmeopumocmo
eewgecms 6 600e. MaccoBas 10Js BellecTBa B
pactBope. XMMHYECKUE CBOMCTBA BOJbI. OCHOBaHHS.
Ponme pacTBOpOB B MpHpoJie U B KU3HU YEIIOBEKA.
Kpyrosopor Boasl B Ipupoae. 3arpsA3HCHHE
MPUPOAHBIX BOA. OXpaHa U OUMCTKA IPUPOIHBIX BOJI.

Knaccudukanus HeOpraHUYeCcKUX COCIMHEHHM.
Oxcunpl. Knaccudukaiys OKCUI0B: COIe00pa3yromme
(OCHOBHBIE, KHCJIOTHBIC, amdoTtepHbIe) u
HEeCcoJIeoOpa3yrolue. Homenknatypa OKCHJIOB

(MexxayHapoaHas | TpuUBHalbHasA). DOU3HMYECKUE U
XAMHUYECKUE CBOMCTBA OKCUIOB. [lojTyueHre OKCHIOB.

OcHoBanwus. Knaccudukaiys ocHOBaHUH: MEI0UN
M HepacTBOpUMBbICE OCHOBaHuA. HomeHnkmnartypa
OCHOBaHMM  (MEXIyHAapoAHass W  TPUBHAJIbHAS).
OuU3NYECKNEe W XHMHUYECKHE CBOMCTBA OCHOBAHUIA.
[TomydyeHnrne OCHOBaHMIA.

Kucnotsr. Knaccuduxanus KHUCJIOT.
Homenknatypa ~ Kucior (MexxayHapoHas 151
TpuBUaidbHas). OU3NUECKUE U XUMHUYECKHE CBOMCTBA
kuciaotT. Psg aktuBHoctu MetamioB H. H. bekerosa.
[To mydyeHue KucIor.

Conu. HoMmenknatypa comneil (MeXIyHapoaHas U
TpUBUAJIbHAS).

@u3NUYEeCKUe W XHUMHUYECKHUE CBOMCTBA COJIEH.
[Tonyuenue conen.

['enetnueckas CBSI3b
HEOPraHUYECKUX COCIUHEHMUI.

MCKIY KJlaCCaMu

IJIAHUPOBAaTh W  OCYILIECTBISITh Ha MPAKTUKE
XUMHUYECKHE IKCTIEPUMEHTHI, TIPOBOJAUTH HAOIIOICHMS,
JIeTIaTh BBIBOJIBI 110 PE3yJibTaTaM IKCIIEPUMEHTA;
PACKpBIBaTh CMBICI U3YYaE€MbIX MTOHATUN U IPUMEHSITh
ATU MOHSATHUS NMPU OMUCAHUM CBOWCTB BEIIECTB M UX
MIPEBPAILCHNU;

XapaKTepu30BaTh (OMHUCHIBaTh) (HU3UYECKHUE W
XMMHUYECKHE CBOMCTBA BOAOPOAA, CHOCOOBI €ro
MOJTYYCHHUSI, IPUMEHEHHUE;
cooupats NpudOp JJ1sl MOTYyUEHHS BOJIOPO/IA;

UCIIOJB30BaTh  XMMHYECKYIO CHUMBOJIUKY  JJIS
COCTaBJICHHS  (OPMYyJ  BEIIECTB, MOJEKYJISIPHBIX
YPaBHEHUM XUMHYECKUX PEAaKIUHd C Y4aCTHEM
BOJIOPOJA;

ciefoBaTh TpaBujaM Oe3omacHod paboThl B
nabopaTopud TpPU  HCHOJIB30BAHUM  XUMHUYECKOH
nocyJbl W O0OpyIOBaHUS, a TakXke IpaBuiIamM
oOparieHus ¢ TOpIOYUMH BEIIeCTBaMH B OBITY;
IJIAHUPOBAaTh U OCYIIECTBISATH HA  MPAKTUKE
XUMUYECKUE IKCTIEPUMEHTHI, TPOBOJAUTH HAOIIOICHMUSI,
JIeTIaTh BBIBOJIBI 110 Pe3yJibTaTaM IKCIIEPUMEHTA;
y4acCTBOBATh B COBMECTHOM padoTe B rpymIe
PacCKpbIBaTh CMBICI U3YYaE€MbIX MTOHATUN U TPUMEHSTh
ATU TIOHATHSI, a TAKXKE M3YyUYCHHBIC 3aKOHBI U TEOPHUHU
JUISL pEIIeHUsT pacYETHBIX 3a/a4;

BBIYUCIISITH MOJIAPHYIO MacCy BEILECTB; KOJUYECTBO
BeIeCTBa, 00BEM Tra3a, MacCy BEIIECTBA;

MPOBOJAUTH PACUEThl MO YPABHEHUSIM XUMHUUYECKUX
peakimii: KoaumdecTBa, 00bE€Ma, MacChl BEMIECTBA 10
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XuMu4YecKuu JKCIECPUMEHT: Ka4eCTBEHHOEC
ONpPEACICHUE COJIEpKAHUA KHUCIOpoJa B BO3AYXE;
MoJlydyeHue, coOupaHue, pacro3HaBaHUE U H3YYCHHUE
CBOMCTB KHCJIOPOJa; HAOJIOJICHUE B3aWMOJICHCTBUS
BEIIECTB C KUCJIOPOJAOM U YCIOBUS BOSHUKHOBEHUSA U
MpeKpalleHuss TopeHus (Mokapa); O3HAKOMJICHHE C
oOpa3liaMd OKCHJOB U OIMCaHUE HX CBOWCTB;
MoJIy4yeHHue, coOOUpaHue, pacrno3HaBaHUE U U3YUYCHUE

CBOMCTB BOIOpoJa (rOpeHue); B3aUMOJECHCTBUE
Bojopoga ¢  okcuaom  meau(Ill)  (Bo3moxkHO
WCIIOJB30BaHUE  BHUACOMATEPHUATIOB);  HAOIIOJICHUE
o0pa3loB  BEMIECTB  KOJUYECTBOM 1  MOIIb;
HCCIIEIOBAaHUE OCOOCHHOCTEW pacTBOPEHUS BEIIECTB C
pa3IuyHOM PacTBOPUMOCTHIO; PUTOTOBJICHHE
pacTBOPOB €  OMNpPEHEIEHHOM MAacCOBOM  JOJIEU

pPacTBOPEHHOTO BEIIECTBA; B3aWMOJICHCTBUE BOJBI C
MeTaulaMu  (HaTpueM U KajibleM) (BO3MOXKHO

WCIIOJIb30BaHUE BHUACOMATEPHUANIOB);  ONPEEIICHHUE
pacTBOPOB  KHCIOT M  IIEJIOYE C  IOMOUIBIO
WHIMKAaTOPOB; UCCIIEOBAHUE o0pas31oB
HEOPTaHUYECKUX  BEIIECTB PA3JUYHBIX  KJIACCOB;

HAOJIOZICHUE W3MEHEHHUs OKpPackd HHAUKATOPOB B
pacTBOopax  KHCIOT M  IIEJIOYeH;  HU3ydeHHE
B3aumozneicteuss  okcuaa wmeau(Il) ¢ pactBopom
CEpHOM KHCIJIOThI, KHCIOT C METa/UlaMH, peakuui
HENTpaIu3aluy; MOJIy4eHHE HEPACTBOPUMBIX
OCHOBAHMI, BBITECHEHHE OJHOTO METaula IPYyruM W3
pacTBOpa COJM; PEHIEHUE 3KCIEPUMEHTAIBHBIX 3a1a4

U3BECTHOMY KOJMYECTBY, O0BEMY, Macce pearcHTOB
WJIY IPOJTYKTOB PEAKLINH;

BBICTPAUBATH PA3BEPHYTHIC MUCHMEHHBIE U YCTHBIC
OTBETHI C OMOpoi Ha MHPOpPMAIUIO U3 yuyeOHUKa U
CIIPAaBOYHBIX MAaTE€pUAIIOB, TPAMOTHO MCIOJIB30BAThH
W3YYEHHBIM MOHATUMHBIN arrapaTr Kypca XuMuu,
PACKpbIBaTh CMBICI U3YYaE€MbIX ITOHATUN U IPUMEHSTh
ATU TIOHATUS NPU ONMCAHUM CBOMCTB BELIECTB M HX
IIPEBPAILECHNN;

XapaKkTepu3oBaTh (U3MYECKUE M  XHUMHYECKHE
CBOWMCTBA BOJABL, €€ pOJb KaK paCTBOPUTEIS B
IIPUPOJHBIX IIPOLIECCaX;

COCTaBJISITh YPABHEHUS XUMHUUYECKUX pEAKLUU C
Y4aCTHUEM BOJIBI;

OOBACHATh CYHIHOCTh 3KOJOTMYECKHX MpOoOJeM,
CBS3aHHBIX C 3arps3HEHUEM MPUPOAHBIX BOJ, CLIOCOOBI
OYHCTKHU BOJBI OT IIPUMECEUN, MEPHI IO OXPaHE BOJ OT
3arpsi3HEHUS;

IUIJAHUPOBAaTb M OCYLUECTBJISATH HA  IIPAKTUKE
XUMHUYECKUE IKCIIEPUMEHTHI, TPOBOAUTH HAOIIOICHMS,
JieNaTh BBIBOBI 10 PE3yJIbTaTaM IKCIIEPUMEHTA;

clenoBaTh NpaBwiIaM Oe3omacHol paboThl B
nabopaTopud TpPU  HCMIOJIB30BAHMHM  XUMHUYECKOH
MOCY/JIbI U 000PY10BaHUS;

IIPOBOJUTH BBIUMCIIEHUSI C IPUMEHEHUEM ITOHATHS
«MaccoBast I0JIs BELIECTBA B PACTBOPER;
KJIACCU(PUIIMPOBATH U3y4aeMbI€ BEILECTBA MO COCTaBY
1 CBOMCTBAM;
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no TteMme «Baxnenume
COCIIMHECHUI.
IIpakTnueckue padoThbI:
Ne 3. [Monydyenue u cobupanue KUCIOPOa, U3YUICHUE
€ro CBOMCTB.
No 4. Tlonmyyenue u cobupaHue BOJOPOJA, U3YUCHUE
€ro CBOMCTB.
Ne 5. [IpuroroBieHre pacTBOPOB C ONPEACIEHHON
MacCOBOM JI0JIEA PACTBOPEHHOIO BENIECTBA.
No 6. Pemenue skcrieprMEHTANBHBIX 3a7ad IO TEMeE
«OCHOBHBIE KJIACChl HEOPTaHUYECKUX COCTMHEHUI.
Boruncienus:
® MOJIEKYJIIPHOM MacChl BEIIECTBA HA OCHOBE
aTOMHOM MacChl XUMHUYECKHUX DJIEMEHTOB,
® MOJICKYJISIPHOM MAacCChl KHCIIOpOJa U O30HA Ha
OCHOBE aTOMHOM MAaCChl XUMHYECKOT0 3JIEMEHTA;
e 00béMa, KOJIMYECTBA BEIIECTBA raza II0 €ro
M3BECTHOMY KOJMYECTBY BEIIECTBA WU O0BEMY;
® 00BEMOB Ta30B IO YPAaBHEHUIO peEakIMu Ha
OCHOBE 3aKOHA 00BEMHBIX OTHOIICHUM I'a30B;
® C ICIIOJIb30BAHUEM MOHATHS «MaccoBas JOJIs
BENIECCTBA B PACTBOPEY;
® [10 YPaBHEHUSIM XUMHUUYECKUX PEAKIIMIA.

KJIaCCbl HCOPIraHNYCCKHX

COCTaBIATh (HOPMYJBI OKCHAOB, KHCIOT, OCHOBaHHI,
COJIEM M  Has3plBaTh MX [0  MEXKJIYHApOJHOU
HOMEHKJIATypE;

IPOTrHO3UPOBATh CBOMCTBA BEUIECTB HA OCHOBE OOILINX
XUMUYECKUX CBOWCTB U3YYEHHBIX KJIACCOB/TpyMM
BEILIECTB, K KOTOPBIM OHH OTHOCATCS;

COCTAaBIIAATh MOJIEKYJISIDHBIE YPAaBHEHUS PEAKLNU,
WUTIOCTPUPYIOMINX XMMHUYECKHE CBOMCTBA M CHOCOOBI
MOJIy4YEHHUsI BEIIECTB H3YYCHHBIX KJIACCOB/TPYyMI, a
TaKXe MOATBEPKIAIOIMMNX TEHETUYECKYIO B3aUMOCBSI3b
MEXIy HUMU,

IIPOU3BOIUTH BBIYMCJICHHUA I10 YPaBHCHUAM
XUMHNYCCKHUX peaKum"I;
INIaHUPOBATh W OCYIOCCTBJIATL Ha  IMPAKTHKC

XUMHUYECKUE IKCIIEPUMEHTBI, IPOBOAUTH HAOIIOICHMS,
JIeJ1aTh BBIBOJBI IO PE3YJIbTaTaM SKCIEPUMEHTA,

clenoBaTh NpaBWwiIaM Oe3onmacHol paboTel B
Jabopatopud TOpU  HUCHOJIB30BAaHUM  XUMHYECKON
MOCYJIbl U 000PY10BaHUS;

UCIIOJIB30BaTh NPH BBIOJIHEHUH YYEOHBIX 3aJaHUI U
B IPOLIECCE  HCCIEIOBATEIBCKOM  JIESITENBHOCTH
HAayYHO-TIOMYJISIPHYIO ~ JINTEPATypy  XHUMHYECKOTO
CoJlep KaHMsl, CIPABOYHBIE MaTepHUabl, PECYPCHI CETU
«HTEepHETY;

BBICTPAMBaTh PA3BEPHYTHIE INHUCHMEHHBIE U YCTHBIE
OTBETHI C OMOPON Ha WHGPOPMAIMIO U3 y4eOHUKA |
CIPABOYHBIX MaTEpPHAIOB, TPAMOTHO MCIOJIb30BaTh
V3YUYCHHBIN NOHATUMHBIN anmnapar Kypca XUMHUH.

27




ITepronnuecku
M 3aKOH U
Ilepnonnyecka
sl cucTemMa
XUMHYECKHX
3J1eMEHTOB /I.
.
Menneneena.
CrpoeHnue
aTOMOB.
XuMudeckas
CBSI3b.
OKuCIUTEIIFHO
-BOCCTAaHOBUTE
JIbHBIE
peakiuu (15

).

[lepBbie TOMBITKH KIACCU(PUKAIMH XUMHUYECKUX
aneMeHTOB. [IoHsTHE O Tpynnax CXOMHBIX 3JIEMEHTOB
(esioyHbIE W IIEJIOYHO3EMENIbHBbIE  METaJUIbl,
rajoreHbl, WHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpPBIC
00pa3yroT aM()OTEpHBIE OKCUJIBI U TUIPOKCHU/IBI.

[lepnonnueckuit 3akoH. llepuonnueckas cucrema
xuMudeckux  anemeHtoB  J[. WM. MeHnaeneesa.
Kopotkonepuoanass u IMHHONEpUOJHAS (HOPMBI
[leprognyeckoi CUCTEMBI XUMUYECKHUX 3JIEMEHTOB /l.
N. Menpneneesa. Ilepuonsl u rpynmbl. Ouznyueckuit
CMBICJ TOPSAJIKOBOTO HOMEpa, HOMEPOB MEPHOJA U
TPYIIIBI AJIEMEHTA.

Crpoenune aromoB. CocTaB aTOMHBIX — SIAEP.
M3otonbl.  OnekTpoHbl. CTpoeHuE 3IEKTPOHHBIX
000J104€K aTOMOB MEPBBIX 20 XUMUUYECKUX AJIIEMEHTOB
[lepnommueckonn cucremsl JI. M. MeHnneneesa.
XapakTepuCTUKa XHWMHYECKOIO DJJIEMEHTAa IO €ro
nonoxenutro B Ilepuommueckonn cucreme J[. U
Menneneena.

3aKOHOMEpPHOCTM M3MEHEHHs pajuyca aTOMOB
XUMHYECKUX  DBJIEMEHTOB, METAUIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO TPYIIaM U NEPUOJAM.
3nauenue [lepuonnueckoro 3akona u [lepuoguueckoii
CHUCTEMBbl XMMHWYECKHUX OJJIEMEHTOB JUIsI Pa3BUTHUSA
Hayku U npaktuku. [{. . MenneneeB — y4€HbIN U
IpaKIaHUH.

Xumuyeckasi cBsi3b. KoBaneHTHas (TmosisipHas u
HEMOJISIpHAs ) CBA3b. DIIEKTPOOTPULIATENBHOCTD
XUMUYECKUX 3JIEMEHTOB. MIOHHAs CBSI3b.

pacKpbIBaTh CMBICII IEPUOUYECKOTO 3aKOHA;

MMOHUMATh CYILIECTBOBAHUE MEepUOANYECCKON
3aBUCUMOCTH  CBOMCTB ~ XMMHYECKHUX  DJIEMEHTOB
(u3MeHeHue paanycoB aTOMOB u

ANEKTPOOTPUILIATEIBHOCTH) U WX COEAUMHEHUH OT
MOJIOKEHUSI B TEPUOJUYECKON CHUCTEME U CTPOCHUS
aToMa;

YCTaHABJIMBATh CBSA3b MEXK]y MOJIOKEHUEM BJIEMEHTA B
MEPUOANYECKON CHCTEME W CTPOCHUEM €ro aroma
(coctaB W 3apsna siapa, 0OIIEe YUCIO DJIEKTPOHOB M
pacrnpeenieHue uX o JIEKTPOHHBIM CIIOSIM);
MIPOTHO3UPOBATh  XAapAaKTE€p HU3MEHEHUS  CBOWCTB
AJIEMEHTOB U UX COCAMHEHUN 10 TpynnaM U Neproiam
[Teproan4eckoi CUCTEMBI;

XapaKTepru30BaTh XUMUUECKHUE AIIEMEHTHI IEPBBIX TPEX
MEPUOAOB, KallUsl, KaJbLUs MO HUX TOJIOKEHHUIO B
ITepunonnueckoii cucreme [l; 1; Menneneena;
cienoBaTh  TpaBWiIaM  0Oe30MacHoi  paboThl B
7a0opaTopur  MPU  UCHOJb30BAHUM  XUMHUYECKOU
MOCYJIbl U 000PY10BaHUS;

BBICTpauBaTh Pa3BEPHYThIE MUCHMEHHBIE U YCTHBIE
OTBETHI C OMOPOM Ha HHPOPMALMIO U3 y4eOHUKA U
CIIPaBOYHBIX MAaTE€pUaANIOB, TPAMOTHO HCIOJIB30BAThH
V3yYECHHBIN MTOHATUMHBIN anmnapar Kypca XUMUH;
PacKpbIBaTh CMBICII U3Y4a€MBbIX MOHSTHIA;

ONpPENEATh BUJ XUMUUECKOU CBS3U B COCIUHECHUH;
OTpENeNATh  CTENEHb  OKUCICHHS  XMUMHUYECKOIO
aeMeHTa 1o GopMysie ero COeTUHEHUS;
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CrerneHnp OKHUCJICHUS.
OKHMCIIUTEIbHO-BOCCTAHOBUTEIBHBIE peaKkiuu.
[Iporecchr OKHUCJICHUS u BOCCTAHOBJICHHUS.

Okucnurenu 1 BOCCTAHOBUTEIIH.

XUMHUYeCKUIl JIKCHEPUMEHT. Hu3y4YeHue o0pa3ioB
BEIIECTB METAJUIOB U HEMETAIUIOB; B3aUMOJICHCTBUE
TUJIPOKCUA [IMHKA C PACTBOPAMU KHUCIIOT U LIEJIOYEH;
MIPOBEJICHUE OIIBITOB, WJUIFOCTPUPYIOIIUX MPUMEPHI
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX peakiui
(ropeHue, peakify pa3ioKeHHs, COCTUHCHUS ).

ONPENEIIATh JIEMEHT (BEIIECTBO) — OKHUCIIUTEINb U
3JIEMEHT (BEIlIECTBO) — BOCCTAaHOBUTEIIb;

OOBSCHATH CYUIHOCTH TMPOIECCOB OKUCICHHUS U
BOCCTAHOBJICHUS;

COCTaBJISITh AJIEKTPOHHBIN OanaHc ¢ y4€TOM yucia
OT/JAHHBIX U MPUHATHIX IJIEKTPOHOB;

COCTaBJISITh ypaBHEHUE
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBLHOM pPEaKIUU;
UCIIOJIb30BaTh MPHU BBINOJTHEHUN Y4E€OHBIX 3a7aHui
TEKCThl  y4eOHMKa, CIIPABOYHBIE  MaTepHabl
(MepuoINYECKYI0 CUCTEMY XUMUYECKUX 3JIEMEHTOB /I;
H; MengaeneeBa, TaOIUIly pPacTBOPUMOCTH KHCIOT,
OCHOBAHUU U COJIEW B BOJE, DIEKTPOXUMHUYECKHU Pl
HaIpsHKEHUI METAILIOB)

WCIIOJIB30BaTh MPH BHITIOJIHEHUN YUYECOHBIX 3aJJaHUN U B
IIPOLIECCE MCCIIEIOBATENBCKOM JEATEIbHOCTH HAy4HO-
MONYJISIPHYIO JINTEPATYPYy XUMHUYECKOTO COACPIKAHUS,

CIIPaBOYHbBIE MATEPHUAJIBI, PECYPCHI CETU
«HTEpHETY.

KonnuecTBo yueOHBIX 4acOB Ha TEMY MOXET BapbUPOBAThCSI HA YCMOTPEHUE YUUTEINS], HEU3MEHHBIM OCTaéTcs od1iee
KOJIMYECTBO YaCOB Ha BECh I'OJI. 3 PE3EPBHBIX YPOKa MPEIHA3HAYEHBI I CAMOCTOSTEIIBHOIO PACIIPENEICHUS YUUTEIIEM KOIMYECTBa
4acoB HAa TEMATHYECKUI KOHTPOJIb, HA 00y4YEeHHE MOATOTOBKE 3JIEMEHTAPHBIX YUEOHBIX TPOCKTOB, HA PA3BUTHE YMEHUS MOJIb30BATHCS
CIIPAaBOYHOM JINTEPATYpPOH, B TOM YHUCIIE B AJIEKTPOHHOU (hopme U B ceTn «IHTEepHET».

10 kaace

(2 4. B Heexn10, Beero 68 4., U3 HUX 4 4. — pe3epBHOE BpeMsi)

Pa3znennl
NMporpaMmbil,
H KOJIMYEeCTBO

4acos,

OcHoOBHOe coiep:KaHue

OcHOBHBIE BU/IbI 1€ATEJIbHOCTH 00y4AOIUXCH
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OTBOJHMOE HA
HX U3yUYeHHe

BemiectBo u
XUMHUYECKast
peakius. (15 4.)

[Tepuomnueckuii 3akoH. Ilepumoauueckass cucrema
xumudeckux aneMeHtoB [[. M. MenneneeBa. CTpoeHue
aTOMOB. 3aKOHOMEPHOCTM B HM3MEHEHHM CBOMCTB
XAMHUYECKUX 3JIEMEHTOB MEPBBIX TPEX MEPUOAOB, KAJIHS,
KaJIblIUsI M WX COCAMHEHMH B COOTBETCTBUM C
MOJIOKEHUEM 3JIEMEHTOB B llepuomnueckon cucreme u
CTPOEHHUEM UX aTOMOB.

Ctpoenue BelecTBa: BUAbl XUMAYECKOW CBSI3U. THIIBI
KPUCTAJUTMYECKUX  PEIIETOK, 3aBUCUMOCTb  CBOICTB
BEIIECTBA OT THUIA KPUCTAJUIMYECKOW PEImIETKH W BHUAA
XUMHUYECKOM CBSI3U.

Knaccudukanys ¥ HOMEHKIATypa HEOPraHWYECKHX
BEIIIECTB (MeXTyHapO HAS u TpUBHAJIbHAS ).
XMMHUYECKHE CBOMCTBA BENIECTB, OTHOCSIIUXCI K
pa3IMYHBIM  KJlaccaM HEOPTaHUYECKUX COCAUHECHUM,
T€HETHUYECKAasl CBSI3b HEOPTaHUYECKUX BEIIECTB.

Knaccuduxanus XUMHUYCCKHX peakiui 10
pa3IMuHbIM  MOpu3HakaM (MO0 YHUCIy U COCTaBy
YYaCTBYIOIIUX B PEAKIMU BEHIECTB, [0 TEMJIOBOMY
abdexty, 1O U3MEHEHUIO CTENeHEeW  OKHUCIICHUS
XUMHUUYECKUX D3JIEMEHTOB, MO OOpPaTUMOCTU, MO YYACTHIO
KaTanu3aropa). OJK30- U DSHAOTEPMUYECKUE PpPEaKIHH,
TEPMOXMMUYECKUE YPABHCHUS.

[ToHsiTie 0 cKOpOCTH XUMHUYECKON peakunu. [lonsTue
00 00paTUMBIX M HEOOPATHMBIX XMUMHYECKUX PEAKITUSX.
[ToHsiTHE O TOMOTE€HHBIX W TETEPOTCHHBIX PEAKIUSIX.
llouamue o xumuueckom pasunosecuu. Daxmopul,

XapaKTEPU30BaTh XUMHUUYECKHUE DJIEMEHTHI MEPBBIX
TpEX TMEPUOJOB, Kadusig M Kalblldsd 10 UX
nonoxennto B Ilepumogmueckon cucreme [I; U;
Menpeneena;

KJaccu(UIMPOBaTh U HA3bIBATh HEOPTAaHUYECCKUE
BEIIECTBA U3YYECHHBIX KJIACCOB;

ONHMCHIBATH OOINE XMMUYSCKHE CBOMCTBA BEIISCTB
pPa3IMYHBIX KJIACCOB, TMOATBEPKIATh CBOMCTBA
pUMepaMu MOJIEKYJISIPHBIX YpaBHCHUH
XAMHUYECKHUX PEaKIUM;

ONPENENIATh BHUJ XUMHUYECKOM CBSI3M W THI
KPUCTAJUTMYECKOU PEIIETKU BEILIECTBA;

MPOTHO3WPOBAaTh  CBOWCTBAa  BEIIECTB B

3aBUCHUMOCTH OT UX CTPOCHUSI;

pACKpBIBATh CMBICT H3Y4Ya€MbIX IIOHATHU W
MPUMEHATh 3TU TOHATUS MPU ONMUCAHUU CBOWCTB
BEILIECTB U UX MPEBPALLICHUM;

KJIacCU(UIIMPOBATh XWMHUYECKHUE PEaKIHUH 10
PA3JIUYHBIM MPU3HAKAM;

yCTaHaBJIUBATh 3aBUCUMOCTh CKOpOCTH
XUMHUYECKOHN peaklnu OT pa3InYHbIX (PAKTOPOB;

IIPOTHO3UPOBATh  BO3MOYKHOCTH  HPOTEKAHUS

XUMUYECKUX  MpEBpalleHuil B Pa3Iu4HbIX

YCIIOBUSAX;
ONPEAEIATh OKUCIUTENb U BOCCTaHOBUTENH B OBP;
COCTaBIIATH DJICKTPOHHBIN OalaHC peaKInu;
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GAUAIOWUE HA  CKOPOCMb XUMUYECKOU peakyuu U
NOJI0JHCEHUE XUMUYECKO20 PAGHOBECUS.

OKUCIUTENBHO-BOCCTAHOBUTEIBHBIE peaKuny,
ANEKTPOHHBIN OallaHC OKUCIUTEIIBHO-BOCCTAHOBUTEILHOU
peaKIuu. CocraBnenue YPAaBHEHUM
OKHCJIMTEIbHO-BOCCTAHOBUTEIbHBIX peaKunit c
MCIIOJI30BaHUEM METO/Ia JIIEKTPOHHOTO OasiaHca.

Teopus ANEKTPOIIUTUUECKON JIACCOLHALINY.
DNEKTPOIUTBl W HEANEKTPOIUTHL. KaTHOHBI, aHHOHBL.
MexaHnu3M qucCOMaly BEMECTB C PA3JIMYHBIMUA BUIAMU
xuMuueckon cBs3u. CreneHp aucconuanuu. CUIbHBIE U
ciaObIe PJICKTPOIIUTHI.

Peakuun noHHOro oOMeHa. YCIOBHS NPOTECKAHUS
peakinuii MOHHOrO OOMEHa, TOJHBIE U COKpani¢HHbIC

WOHHBIE ypaBHEHMs peakuuid. CBOWCTBAa  KHUCJOT,
OCHOBaHMW U COJed B CBETE€ MPEACTABICHUNA 00
ANEKTPOJIUTUYECKON  auccoumanuu.  KauyecTBeHHbIE

peakiuu Ha UOHBL. [louamue o cudpoauze conell.

XUMUYeCKHUI IKCIIEPUMEHT: 03HAKOMJICHUE C MOACIISIMU
KPUCTALUTNYECKUX PEIETOK HEOPraHUYECKUX BEIIECTB —
METaJIOB W HeMeTauioB (Tpadura u anmasa), CI0KHBIX
BEILIECTB (XJIOPUJA HATPUS); UCCIEAOBAHUE 3aBUCUMOCTHU
CKOPOCTH XUMHYECKOW pPEaKUMU OT  BO3IACHUCTBUS
Pa3JIMYHbBIX ¢bakTopoB; UCCIIEOBAaHUE
AIEKTPONPOBOIHOCTA PACTBOPOB BEMIECTB, IpoIllecca
JTUCCOLMAIINKN  KHUCJIOT, IIeTo4e u conell (BO3MOXKHO
WCIIOJIb30BaHUE BUIEOMATEPUAIIOB); IPOBEACHUE OIBITOB,
WUTIOCTPUPYIONIUX ~ TPU3HAKU TMPOTEKaHUS  pPeaKIui
HOHHOTO 0oOMeHa (oOpa3oBaHUE OCajKa, BBIJICJIECHUE rasa,

MPOU3BOAUTH BBIYUCIEHHUS MO XUMHUYECKUM
YPaBHEHHUSIM;
PACKpBIBATh CMBICJ M3YyYAEMBIX MOHSATHM, a TAKKE
CMBICJI TEOPUH JICKTPOIUTUUECKON JUCCOLMAIINN;
OOBSICHATh  MPUYUHBI  DJIEKTPONPOBOTHOCTH

BOJIHBIX PACTBOPOB;

COCTaBJISITb YPABHEHHUSI IUCCOLMALMU KHUCJIOT,
IICJI0OYEH U COJIeH, TIOJITHBIC
1 COKpalI€HHbIE MOHHBIC YPABHEHUS XUMHUYECKHUX
peakIuii HOHHOTO 0OMEHa;

IUIAHUPOBAaTh M OCYIIECTBJIATh HA TMPAKTHUKE

XUMHUYCCKUEC 9KCIICPUMCHTHI, IMPOBOJAUTH
Ha6J'II-0I[€HI/IH, ACJIaTb BBIBOJBI IIO PC3YyJIbTaTaM
OKCIICPUMCHTA,

cleloBaTh MpaBwiaM Oe30macHoi padoThl B
nabopaTopuy TPU HCIOJIB30BAHUM XUMUYECKOMN
MOCYJIbl U 000PYI0BaHUS;

MPOU3BOJIUTh BBIYUCICHUS TI0 XUMHUYECKUM
YpaBHEHHUSIM;

BBICTPAnBaTh Pa3BEPHYTHIC MUCbMEHHBIE U YCTHBIE
OTBETHI C ONMOPON Ha MHPOPMAIINIO U3 yueOHUKA U
CIIPAaBOYHBIX MaTe€pUaIoB, TPAMOTHO HUCIOJIb30BaTh
V3yYECHHBIN ITIOHATUMHBIN annapar Kypca XuMHUU;
MCIIOJB30BaTh MPU BHITIOJTHEHUN YUEOHBIX 3aIaHUI
U B IIPOLIECCE HCCIIENOBATEILCKON EATEIIBHOCTH
HAay4YHO-TIOMYJISIPHYIO  JIUTEPATypy XHUMHUYECKOTO
COJIEpKaHMsl, CIPABOYHBIE MaTEpHUAJbl, PECYPCHI
cetu «MHTEpHETY.
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oOpa3oBaHW€  BOJZbI);  OMBITOB,  HWJUTFOCTPHPYIOITUX
MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKINN
(ropenue, peaKuMu  Pas3ioKEHUs, COCIMHEHUS);

pPacro3HABaHUE HEOPraHWYECKHUX BEHIECTB C MOMOUIIBIO
Ka4eCTBEHHBIX peakuuii Ha HWOHBI; pelIeHue
AKCIIEPUMEHTAJIBHBIX 33]1a4.

IIpakTnueckue padoThbI:

Ne 1. PerreHne sKkCiepuMEHTANIBHBIX 33]1a4 10 TeME.
Bbruucienus:

® KOJIMYEeCTBa BeEIIeCTBa, 00bEMAa M MacChl pPearcHTOB

WIM TPOAYKTOB IO YPaBHEHHSIM XUMHYECKUX
peaKuui;
® 110 YPABHEHUSIM XMMHUYECKUX PEAKIIH.
Hemeramnmer  u O6miass xapaktepucTuka rajoreHoB. (OcoOeHHOCTU OOBSICHATH OOIIME 3aKOHOMEPHOCTH B U3MEHEHUU

X COCAUHCHMHA.

(354.)

CTPOCHHUSI aTOMOB, XapaKTE€PHBIE CTENEHU OKHUCICHUSI.
Crpoenue ¥ (pU3NYECKHE CBOMCTBA MPOCTHIX BEIIECTB —
rajJoreHoB. XMUMHYECKHE CBOMCTBA Ha IIPUMEpPE XJIOpaA

(B3aumMoieiicTBre c MeTajIaMu, HEMETaJlJIaMH,
meaoyaMu).  XJIOPOBOJIOPOSI. CongHass  KHCIOTA,
XUMHYECKME  CBOWCTBA, IIOJy4Y€HHE, IPHMECHEHHUE.

[elictBue xJjiopa M XJOPOBOJOPOJAa HA OPraHU3M
4yenoBeka. BakHedmme XJIOpUAbl U UX HAXOXKIACHUE B
IIPUPOJIE.

OO6mast xapakTepuctuka »3iemMeHTOoB VIA-rpynmsi.
OcoOEHHOCTH CTPOEHUS aTOMOB, XapaKTEpPHbIE CTENEHU
OKHUCJICHUS.

Crtpoenue U ¢Gpu3MUECKUE CBOWCTBA MPOCTHIX BEIIECTB
— KHCJO pojAa U cepbl. AJUIOTPONHbIE MOIU(PUKALUN
KUCIIOpoJa W cepbl. XUMHYECKHE CBOWCTBA CEpBHL.

CBOMCTB HEMETAJJIOB U UX COCIMHEHUN B IIpeIeIax
MaJlbIX ~ NEPUOJOB UM  TJABHBIX  MOJACPYIII
[leproauyeckoil CUCTEMbl XUMHUYECKUX AJIIEMEHTOB
C YYETOM CTPOCHUS UX ATOMOB;

XapaKTepu3oBaTh (U3UUYECKUE U XUMHUYECKHE
CBOMCTBAa MPOCTBIX BEUIECTB TaJOreHoB (Ha
npuMepe  XJiopa) U CJIOXHBIX  BEIIECTB
(XJI0pOBOJIOpPO/IA, XJIOpHAA HATPUsi), CIOCOOBI HX
MOJIYyYeHHUsI, MPUMEHEHNUE U 3HAUCHUE B MPUPOJIC U
KU3HU YEJIOBEKA;

OTIPENICIISITh TaJIOTE€HUA-UOHBI B PACTBOPE;

IJIAHUPOBAaTh W OCYHIECTBJISITh Ha MPAKTUKE
XUMUYECKUE AKCTIEPUMEHTHI, MPOBOIUTH
HAONIOACHUS, JelaTh BBIBOJBI 1O PE3yJibTaTaMm
AKCIIEPUMEHTA,;

32




CepoBogopos, cTpoeHue, (U3NYECKUE U XUMHUYECKHE
cBorcTBa. OKCUABI Cepbl KaK MPEICTABUTEIN KUCIOTHBIX
okcuaoB. CepHast KUCIOTa, (PU3UUYECKHUE U XUMHUYECKHE
CBOMCTBa (00OIIME Kak MpEeACTAaBUTEINS Kilacca KHUCIOT U
cnequpuyeckne). XUMUYECKHE pPEaKLUH, JIekKalue B
OCHOBE IPOMBILIUIEHHOTO CIOco0a MOJIyYeHHs] CEpHOM
kucnotel. [Ipumenenne. Conm  CcepHOM  KHCIIOTHI,
KaueCcTBeHHas peakuus Ha cyibdar-uoH. Haxoxnenue
ceppl MW €€ COEOUHEHHHM B nOpupone. XUMHYECKOE
3arpsA3HEHUE OKPYKAIOIIEH Cpellbl COCIUHEHUSIMH CEPbI
(KUCIIOTHBIE JTOXIH, 3arps3HCHUE BO3JyXa U BOJOEMOB),
CIIOCOOBI €ro MpeI0TBPAICHHUS.

OO0miast  xapakTEepUCTHKA JJIEMEHTOB  VA-TpYIIIbI.
Oco0OEHHOCTH CTpOEHUSI aTOMOB, XapaKTEPHbBIEC CTEICHU
OKHUCJIEHUS.

A3oT, pacnpocTpaHeHue B Npupone, (puznyeckue Hu
XMMHUYECKUE CBOMCTBa. KpyroBopor aszora B HpHUpOE.
AMmmuak, ero (u3Myeckue W XHUMHUYECKHE CBOMCTBA,
noysyyeHue W npumeHeHue. Coaum  aMMOHUS, UX
dbuznyeckue W XUMHUUYECKHME CBOMCTBA, MPUMEHEHUE.
KauecTBeHHass peakuusi Ha HOHBI aMMOHMS. A30THas
KHUCIIOTa, €€ TMoydeHue, (U3MYecKue M XUMHYECKUE
CBOICTBa (00IIME KaK MPEACTaBUTENS KJacca KUCIOT H
cnenuduyeckne). Mcmonb3oBaHWEe HHUTPATOB M COJICH
aMMOHHMSI B  KayeCTBE MMHEpAJbHBIX  YIAOOpEHUM.
XUMHUYECKOE  3arpsA3HEHUE  OKPYXKAIOWIEW  Cpelibl
COCIMHEHUSAMM a30Ta (KUCIIOTHBIE IOXKIH, 3arpsi3HCHUE
BO3]1yXa, TOYBBI U BOAOEMOB).

dochop, amnorporubie Moaudukammuu  docdopa,

OOBSCHATH OOIIKE 3aKOHOMEPHOCTH B W3MEHEHUU
CBOMCTB 351eMEeHTOB VIA-Tpynnel ¥ UX COeAMHEHUI
C Y4ETOM CTPOEHHUS UX aTOMOB;

XapaKkTepu30BaTh (PU3NYECKUE M XUMHUYECKHE

CBOMCTBa TMpOCTOrO0 BemlecTBa cepbl U e
COCIMHEeHUN  (CepoBOJOpPOAA, OKCHUIOB  CEpHI,
CEpHOM KHUCJOTHI, CyJIb(aToB), CHOCOOBI UX

MOJIy4eHUs], IPUMEHEHHE U 3HAYECHUE B MIPUPOJE U
YKU3HH YEJIOBEKA;
ONpeaeNsATh HATMYHUE CYJIb(PaT-HOHOB B PaCTBOPE;

OOBSCHATH CYIIHOCTb 3KOJOTHYECKHX MpOoOseM,
CBSI3aHHBIX C NEPEPabOTKON COETUHEHUM CepBbl;
OOBSCHATH OOIIKME 3aKOHOMEPHOCTH B W3MEHEHUU
CBONCTB 3JIEMEHTOB
VA-rpynnel 1 UX COEAMHEHUN C YYETOM CTPOEHUSA
UX aTOMOB;

XapaKkTepu3oBaTh (QU3NUYECKUE U XUMHUYECKHE
CBOMCTBA MPOCTHIX BELIECTB a30Ta U (ocdopa u ux
COeIMHEHUN (amMMuakKa, cojiell aMMOHMS, a30THOM
KHCIIOTBI, HHUTpATOB, okcuga Gochopa(V) u
dbochopHoit  kuciotel, (pocdaroB), cHocoObl HX
MOJIy4eHUs], MPUMEHEHHE U 3HAUYCHUE B MPUPOJE U
KU3HU YEJIOBEKA,;

ompenensaTh WOHbI aMMOHHS U (ocdar-uoHB B
pacTBopE;

OOBSACHSTH CYIIHOCTh JKOJOTUYECKHX MPOOIIeM,
CBSA3aHHBIX C HAXOXJACHUEM COCAMHEHHI a3oTa U
dbocdopa B okpyxarolen cpese;
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dusznyeckue M XMMHYECKHE  CBOMCTBA. Oxcunp
dbochopa(V) u dochopHas xkwuciora, Qu3nUecKue u
XMMHAYECKUE CBOWMCTBA, TMoOaydeHue. lMcnonp3oBanue
(docdaToB B KaYECTBE MUHEPAIBHBIX YAOOPEHUN.

OOmiast xapakTepucTuka »3iemMeHToB [VA-rpynmsi.
OCco0EHHOCTH CTPOEHUS aTOMOB, XapaKTEpPHBIE CTEIEHU
OKUCJICHUS.

Yrnepon, AJUIOTPOTIHBIE Moau(UKaIUH,
pacmpocTpaHeHue B IpUpojie, PU3NUECKUEe U XUMUYECKUE
cBoiicTBa. Ancopomusi. KpyroBopot yriepoaa B mpupo/ie.
Oxcuapl yriaepoaa, UX (QU3NYECKUE UM XUMHUYECKHUE
CBOMCTBA, JICCTBUE HA KUBBIE OPTaHU3MBbI, [IOJIYYCHUE U
NPUMEHEHUE. DKOJOTMYECKUE MPOOJIEMBI, CBSI3aHHBIE C
okcumom yriaepoaa (IV);, rumoresa  ri1o0agbHOrO
NOTEIJICHUsT KJIMMAaTa; MAapHUKOBBIA 3PQeKT. YronbHas
KHCIIOTa M €€ coiM, UX (U3UUYECKUE U XUMHUYECKUE
CBOMCTBa, IOJIydyeHHME U TMpuMeHeHue. KauecTBeHHas
peakuus Ha kKapOoHaT-uoHbl. Mcnonab3oBanue kapOOHATOB
B OBbITYy, MEIULMHE, MPOMBIIIJIEHHOCTH U CEJIbCKOM
XO3SMCTBE.

[lepBoHavasibHble ~ TOHATHS 00  OPraHMYECKHUX
BEII[ECTBAX KaK O COCIMHEHMSIX yriepona (MeTaH, dTaH,
OTUJICH, AaUETWIECH, JTaHOJ, IJIMUEPUH,  YKCyCHas

KHucoTa). Mx cocmas u xumuueckoe cmpoernue. Ilonstue
0 OMOJOTMYECKHM BaXXHBIX BEIIECTBAX: >KUpax, OeKax,
VyIIeBOJIaX — W HUX POJM B IKU3HU 4YCJIOBEKA.
Mamepuanvroe eOUHCMBO OpeaHU4ecKux u
HeOp2aHu4ecKux coeOuHeHuUll.

® OOBSICHATH 06IHI/IC 3dKOHOMCPHOCTHU B HM3MCHCHHU

CBOMCTB 351eMEeHTOB [VA-Tpynnel ¥ UX COeAMHEHUI
C YYETOM CTPOCHUS UX ATOMOB;

XapaKkTepu30BaTh (PU3NYECKUE M XUMHUYECKHE
CBOMCTBA IMPOCTHIX BEIIECTB YIIEPOa U KPEMHUSA U
UX COCIMHEHHM (OKCHIOB YTriepoja, YroidbHOU
KHCIIOTBI, = KapOOHaTOB,  OKCHJA  KpEMHMS,
KPEMHUEBOW KHUCJIOTHI, CHJIMKATOB), CIHOCOOBI HX
MOJIy4EeHUs], IPUMEHEHHE U 3HAYECHUE B NMIPUPOJE U
JKA3HU YEJIOBEKA;

omnpenensaTh KapOOHAaT- W CHJIMKAaT-UOHBI B
pacTtBope;

OOBSACHATh CYLIHOCTb 3KOJOTHYECKHX IMPOOJIeM,
CBS3aHHBIX C HAXOXKJICHHEM YTJIEKUCIIOrO rasa B
OKPYKaIoUIEH CpPEIE;

WJUTFOCTPUPOBATh B3aMMOCBS3b HEOPraHUYECKHUX
COEIMHEHNH yTIIEpOAa U OPTaHUYECKUX BEILECTB;

IJIAHUPOBAaTh W OCYLIECTBIISITh Ha IPAKTUKE

XUMHUYECKUE AKCIIEPUMEHTHI, MPOBOJUTH
HaOJIO/ICHHs], JIeJlaTh BBIBOJBI IO pe3yJibTaTaM
JKCIIEPUMEHTA;

clenoBaTh MpaBwiaM Oe3omacHo padoThl B
7abopatopud TpPU HUCHOJIB30BAHUU XUMUYECKOU
MOCY/JIbI U 000PYI0BaHUS;

OPOU3BOAUTH BBIUUCICHUA 10 XUMHUYECKUM
YpaBHEHUSM;

BBICTPANBaTh Pa3BEPHYTHIC MMCbMEHHBIEC U YCTHbBIE
OTBETHI C ONMOPOM HAa MH(OpPMAIUIO U3 YUEOHHKA U

34




KpemHunii, ero ¢usnueckne M XUMHYECKHE CBOWCTBA,

noixyyeHne u npumeHeHue. CoeMHEHUS! KPEeMHHUSI B
npupojie. OO1Ire npeacTaBieHusi 00 OKCUIE KPeMHUS
(IV) wu xpemameBor  kuciore. CHIUKATBI, UX
UCIIOJIB30BaHUE B OBITY, MEIUIIMHE, MPOMBIILICHHOCTH.
Baowcnetiwuue cmpoumenvruvlie mamepuanvi: Kepamuka,
cmekno, yemenm, OemoH, dwcenezobemon. Ilpobremuvl
be3onacHozo UCNONIL308AHUSL  CIPOUMETIbHBIX
MaAmepuanos 8 NOBCEOHEeBHOU HCUZHUL.
XUMHYeCKHIl  JIKCIEepPUMEHT. H3ydeHHe 00pas3lioB
HEOPTaHUYECKUX BEILECTB, CBOWCTB COJITHOW KHUCJIOTHI
MIPOBE/ICHUE KAUYECTBEHHBIX PEAKIM Ha XJIOPUJI-MOHBI U
HaOJIOZICHUE TPU3HAKOB MX IMPOTEKAHUS;  OIBITHI,
oTpaxaromue (Qu3nyeckue M XUMHYECKHE CBOMCTBA
rajoreHOB M UX COCAMHEHUU (BO3MOXHO HCIOJIb30BaHUE
BUJICOMATEPUAIIOB);  O3HAKOMJIEHWE C  oOpasiamu
XJIOpUJ0B (TAJIOTEHUIOB); O3HAKOMJIEHHWE C O0Opa3laMu
ceppl U €€ COCINUHEHUSIMH (BO3MOXKHO HCIIOIb30BaHUE
BUJICOMATEPUAIOB); HAOJIIOJCHUE TIpoIlecca OOYTIIMBAHUS
caxapa TmOJA JCHCTBUEM KOHIIEHTPUPOBAHHON CEpHOMU
KHUCIIOTBI; NU3YYCHHE XUMHYECKUX CBOMCTB pa30aBlIEHHOMN
CEPHOM KHCJIOThI, MPOBEJICHUE KAY€CTBEHHOW pEaKIMKi Ha
cynb(dar-uoH ¥ HaOMIOJCHUE MpU3HAKA €€ MPOTEKAHUS;
O3HAKOMJIEHUE ¢ (PU3MUYECKMMHU CBOWCTBAMHM  a30Ta,
dbochopa u UX coeauHEHH (BO3MOXXHO HCITOIb30BaHHUE
BUJIEOMATEPHUATIOB), 00Opa3iaMu a30THBIX U (HOCHOPHBIX
yIOOpeHHi; ToJydeHne, coOMpaHue, pacro3HaBaHUE U
M3y4eHHE CBOWMCTB aMMHaKa; MPOBEJICHUE KAUECTBEHHBIX
peakiuii Ha MOH aMMOHMS U pocaT-HOH U U3yUEHUE

CIIPAaBOYHBIX MaTE€pUaJIOB, IPAMOTHO HCIIOJIb30BaTh
M3YYCHHBIN TOHATUMHBIN anmnapar Kypca XuMHH;
MCIIOJIb30BaTh MPHU BHIMOJIHEHUH yUE€OHBIX 3aJaHUN
U B IPOLECCE HUCCIECNOBATEIBLCKOU IEATEIbHOCTH
HAay4YHO-TIOIYJISIPHYIO  JIUTEPATypy XHMHUYECKOTO
COJIEpKaHMs, CIPABOYHBIE MAaTEpUaJbl, PECYPCHI
cetu «MIHTEpHET».
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PU3HAKOB ux pOTEKaHUs, B3aMMOJICCTBHE
KOHILICHTPUPOBAHHOM  a30THOM  KHCJIOTBI C  MEJAbIO
(BO3MO’KHO MCIOJIb30BAHME BUAEOMATEPUATIOB); U3YUCHHE
MoJieJiell KPUCTAIUTMUECKUX PEIIETOK anmasa, rpadura,
dyiepeHa; O3HAKOMJIEHHE C MPOIECCOM acopOoIuu
pPacTBOPEHHBIX  BEIECTB AaKTHUBUPOBAHHBIM YyIJIEM U
yCTPOMCTBOM MPOTHBOTrasa; IMOJy4eHHe, COOUpaHUE,
pacro3HaBaHUE M M3yYEHHUE CBOICTB YIJIEKUCIIOIO rasa;
IPOBEJCHUE KauyeCTBEHHBIX peaklMili Ha KapOoHaT- U
CWJIMKAT-UOHBl M H3YyYE€HHUE NPU3HAKOB HX IMPOTEKAHUS;
O3HaKOMJIEHUE C IPOIYKIUEH CHJIMKaTHOMN
IPOMBIIIJIEHHOCTH; PELIEHUE SKCIIEPUMEHTAIbHBIX 3a]1a4
1o teme «BaxkHelre HeMeTalIbl ¥ UX COSIUHEHUSD.
JlemoHncTpanum:
e BujeomaTtepuabl: TaJOTeHBI K UX COCTUHEHHUSL.
e (OO0pa3ibl XJIOPUIOB.
o Komnekuunm  (Buaeomarepuaibl): cepa U €€
COCTUHEHHS.

e OOyrnuBaHue caxapa oJI JeHCTBUEM
KOHILICHTPUPOBAHHON CEPHOU KUCIIOTBHI.
o Komnekuuu: dbocdop u ux COEMHEHUS.

B3aumopencTBue  KOHIIEHTPUPOBAHHOM  a30THOU
KHCJIOTBI C MEJIBIO.

e Moenu KpUCTaUIMUECKUX PemEToK aaMasa, rpadura,
MOJIEKYJIbI (PyJiepeHa.

® AncopO1usi pacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM
yriém. [IporuBoras.

e Buneomarepualbl: CHIIMKATHASI TPOMBIILIEHHOCTD.

e Mojenu MOJIEKyJI OPraHMYEeCKUX BEIIECTB.
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IIpakTnueckue padoThI:
Ne 2. TlonmyyeHue comsiHOM
CBOMCTB.
Ne3. [lonyuenue ammuaka, U3y4eHUE €r0 CBOMCTB.
No4. Tlomyuenune yriekucnoro rasza. KauecTBeHHas
peakuus Ha KapOOHaT-HOH.
No5. Pemenne 53KCHEPUMEHTANBHBIX 33Ja4 IO TEME
«Hemeramib».
Berunciaenus:
® 110 YPaBHEHUSM XMMHUYECKUX PEaKUUi, €CIIM OJIUH U3
peareHToB JlaH B U30BITKE;
® 00BEMOB Ta30B [0 YPAaBHEHHMIO PEAKIIMM HAa OCHOBE
3aKOHa 0OBEMHBIX OTHOIICHH Ira30B;
® 110 YPAaBHEHUSIM XMMHUYECKUX PEAKIINIA;
MacCOBOM J0JIA BbIXO/1a IPOIYKTA PEAKIINY;
® 110 YPaBHEHUSAM XUMHUYECKUX PEAKIMH, €CJIM OJIUH U3
pEeareHToB JlaH B BUJE BOJAHOIO pacTBOpa C U3BECTHOU
MacCOBOM JT0JEN

KUCJIOTBI, H3y4YEHHE €€

MeTtaiisl 1 ux
coeauHenus. (9

9.)

OOmrast xapakTepUCTUKA XUMHUYECKUX JJIEMEHTOB —
METAJUIOB ~ HAa  OCHOBAaHMHU  UX  IIOJIOXKEHHS B
[lepuoauuecko cucteMe XUMMHYECKHUX diiemMeHToB [[. U.
MenneneeBa u cTpoeHust aToMOB. CTPOEHHE METAJIOB.
Merammueckas CBSI3b 151 MeTaJIn4YeCcKas
KpUCTAJUIMYECKAsT pEemETKA. DIEKTPOXUMHUUYECKUN Pl
HanpspKeHU Metan JioB. Duznueckne M XUMHYECKHE
cBoiicTBa MeTaiyioB. OOmmMe crnocoobl MOJyYEeHHS
MeTtajuioB. [loHATHE O KOpPPO3UM METAIIOB, OCHOBHBIE
crocoObl 3amuThl UX OT Koppo3uu. CruiaBbl (CTalb,
YyT'yH, JIOPATIOMUHUM, OPOH3a) U UX TPUMEHEHHE B OBITY

pacKpbIBaTh CMBICI HW3Y4Ya€MbIX TOHSITUH U
MPUMEHSTh ATU TOHSATUS NPU ONHUCAHUU CBOMCTB
BEIIECTB U UX IIPEBPAILICHUN;

OOBSCHATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHUU
CBOWCTB 3JIEMEHTOB-METAJUIOB U UX COCIMHEHHU C
Y4ETOM CTPOEHUS UX ATOMOB;

XapaKkTepu30BaTh CTPOCHUE METAIIOB, OOIIHE
dbuznyecKre 1 XUMUYECKUE CBOMCTBA METAIIIIOB;
XapakTepu30oBaTh OOIIHME CIMOCOOBI TOJYYEHUS
METAaJJIOB;
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Y IPOMBIIIJIEHHOCTH.

[[lenounsie Metauibl: nosnoxkeHue B I[lepuoamueckoit
cucreMe xumuueckux diaeMeHToB J[. M. MeHpeneena;
CTPOEHHE HX AaTOMOB; HAaXOXJIEHUE B MPUPOJE.
du3znueckue W XHUMHUYECKHE CBOWCTBAa (Ha MpUMeEpe
HaTpusd U Kamus). OKCUIIBI U TUAPOKCUILI HATpUs U
kanus. [IpuMeHeHue MIEeIOYHBIX METALUIOB M UX
COeJIMHEHUMH.

[[lemoyHO3eMENBHBIE METAJIbl MAarHud W KaJIbLIUUN:
noJjiokeHue B Ilepuoguueckor CcucTeMe XUMHYECKHUX
sanemeHtoB J[. M. MeHneneeBa; CTpO€HHME HX aTOMOB;
HaxoXJeHue B mnpupoje. Dduzndeckue M XUMHUECKHUE
CBOMCTBAa Mar"Hus M Kajuelusd. BakHenne coeIuHEHUS
Kaiblus (OKCHUJI, TUJIAPOKCHUI, coyM). KECTKOCTh BOJABI U
CHOCOOBI €€ yCTPaHEHHUS.

AnmroMuHuA: nonoxkenne B llepuommueckoint cucreme
xumuueckux 3neMeHToB Jl. M. MenneneeBa; crpoeHue
aToMa; HaxoxJaeHue B npupone. Dusnueckue u
XUMHUYECKUE  CBOWMcTBa  amoMuHus.  AM@oTepHbie
CBOIMCTBA OKCH/Ia U TUJIPOKCUIA AJTFOMUHUS.

Keneszo: mnonoxenue B Ilepuoandeckoir cucreme
xumuuecknx syemMeHToB [[. M. MeHnneneeBa; crpoeHue
aToMma; HaxoxJeHue B npupone. DPusnueckue U
XUMHYECKHE CBOMCTBa xkeje3a. OKCHUAbI, TUAPOKCUIBI U
comu xkeneza(ll) m xeneza(Ill), ux cocra, cBoiicTBa U
MOJIyYEHHUE.

XumMuveckui JKCIEPUMEHT: O3HAKOMJICHUE C
oOpa3iaMd MeTaj- JOB U CIUIaBOB, MX (PU3UYECKUMHU
CBOMCTBAMU; U3YYEHUE PE3YIbTATOB KOPPO3UU METAIIIIOB

® OOBSICHATH O6I]_II/Ie 3dKOHOMCPHOCTH B HW3MCHCHUU

CBOMCTB DJIEMEHTOB-METAJUIOB B TPyNmax H HUX
COCIMHECHUI C y4ETOM CTPOEHUS UX aTOMOB,;
XapaKTepu30BaTh (U3NUECKHE U XUMHYCCKUE
CBOICTBAa TMPOCTBHIX BEIIECTB METANIOB M UX
COCIMHCHMI (OKCHJIOB, THJAPOKCHIOB, COJICH),
CIIOCOOBI UX TIOJTYYCHHSI, MPUMECHEHHUE U 3HAYCHHE B
MIPUPOJIC W KU3HU YETIOBEKA;

pacmo3HaBaTh C MOMOIIBIO KAYECTBEHHBIX PEaKIIUn
MOHBI METaJUIoB (MarHus, aJlOMHHUS, ITMHKQ,
xKesesza, MeJIN);

OOBSICHATh 3aBUCUMOCTh (DU3HMYECKUX CBOMCTB
METAJIJIOB OT BUJA XMMHUYECKOM CBSI3M MEXIY HUX
aToOMaMUu;

HAOJFOaTh U OMHCHIBATh XMMHUYCCKHE PEAKITUHU C
ITOMOIIBIO €CTECTBEHHOTIO SI3bIKA U SI3bIKA XUMHH;
HAOJIOMAaTh IEMOHCTPUPYEMBIC H CAMOCTOSTEIIHHO
IIPOBOJIMMBIC OTIBITHI;

OTHCHIBATh CBOWCTBA WM3y4YaeMbIX BEIICCTB Ha
OCHOBE HaOJIIOJICHUH 3a UX MTPEBPAIICHUSIMHU;
JIOKa3bIBaTh aM(OTEpHBIM XapaKTep OKCHUIOB M
ruaApokcu1oB amroMunus u xenesa(lll);
CpaBHMBATh OTHOIIIEHHWE M3yYaeMbIX METAIOB U
OKCHJIOB METAJIJIOB K BOJIC;

CpPaBHUBATh OTHOIICHHWE THAPOKCHIOB HATPHS,
KaJIBIIUS W QIIOMHHHS K pPacTBOpaM KHCIIOT |
[IeJI0YeH;

® PACIO3HaBaTh OIBITHBIM HYTéM T'MAPOKCHUI-UOHEI,

nousl Fe2+ u Fe3+;
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(BO3MOKHO UCITIOJIb30BaHUE BUJIEOMATEPHUAIIOB),
OCOOEHHOCTEW B3aUMOJEHUCTBUS OKCHJAA KalbUUd U
HaTpUsi €  BOAOW  (BO3MOXKHO  HCIIOJIb30BAaHUE

BUJIEOMATEPHUAIIOB); HMCCJIEIOBAHUE CBOMCTB KECTKOMN
BOJIbL; ITPOLIECCA TOPEHHUS KEJIE3a B KHUCIOPOJE (BO3MOKHO
MCIOJIb30BaHUE BHUJICOMATEPUAJIOB); MIPU3HAKOB
MPOTEKAHUSI KAYECTBEHHBIX pPEaKlIUi HAa MOHBI (MarHus,
KaJIbIUS, alfoMuHus, IuHKa, keneza(ll) u sxemeza(lll),
menu(Il)); wHabmromeHne W ONMHMCAHUE  TPOIECCOB
OKpallMBaHHUS IUIAMEHM WOHAMU HATpuUsA, Kalus U
KaJblUsg (BO3MOXHO HCIIOJIb30BAaHUE BUICOMATEPUATIOB);
uccienoBaHue  aM(OTEPHBIX  CBOMCTB  THJPOKCHIA
ATFOMUHUS U TUAPOKCUIA [MHKa; peuieHue
DKCIIEPUMEHTAIIBHBIX 3aJady 10 TeMme «BaxnHenmue
METaJUIbl U KX COCTMHEHUS».

JdeMoHCTpanuu:
e (O3HakomIIeHHE C 00pa3llaMu METaJUIOB U CIUIaBOB, UX
(duznuecKuMu CBOMCTBaMHU. Monemn

KPUCTAJUIMYECKUX PEIIETOK METAIIIIOB.

e Buneomarepualbl: KOPpO3Usi METAIIOB.

e BianmopneiictBue Hatpusa ¢ Boaou. OKpalimBaHHE
IJITAMEHA UOHAMU HATPUS U KaJus.

e (OkpamMBaHHE IJTAMEHU HOHAMU KaJIbLIUS.

e DB3sauMoencTBUe OKCH/Ia KaJIbLHUs C BOJIOH.

e Buaeomarepuansl: TOPEHHE KEJNE€3a B KUCIOPOAE U
XJIope.

IIpakTnueckue padoThI:

Ne 6. )KEcTKOCTH BOJIBI M1 METOTBI €€ yCTPAHEHUHI.
No 7. Pemienue 5KCIepUMEHTATIBHBIX 3aJlady MO0 TEMe

ClenoBaTh TpaBUiaM O€30MacHONW paboThl B
nabopaTopuy TPU HWCIOIB30BAHUA XUMHUYECKOU
nocyAbl 1 000PYIOBaHMS;

IPOU3BOJIUTh BBIUUCICHUS 1O XUMHUYECKUM
YpaBHEHHUSIM;

HCIIOJIb30BaTh MIPHU BHITIOJTHEHUHN YYEOHBIX 3aTaHUIN
TEKCThl  y4eOHWKA, CIpPaBOYHBIE  MaTepHAIbI
(ITepuoanueckyro CUCTEMY XUMUYECKHUX JIEMEHTOB
H; W; MenneneeBa, TaOMUIly pacTBOPUMOCTH
KHCJIOT, OCHOBAaHMM M  COJICK B  BOJE,
AIEKTPOXUMHUYECKHUH PSIJT HATIPSHKEHUH METAIIIIOB);
HCIIOJI30BaTh MPH BHITIOJIHEHUH YICOHBIX 3aaHUN
W B IIPOIECCE MCCIEAOBATEIBCKON NIEATEIbHOCTH
HAay4YHO-TIOMYJISIPHYIO  JINTEPATYPY XHUMHUYECKOTO
COJICp>KaHMsl, CIPABOYHBIE MaTepHUasibl, PECYPCHI
cetu «IHTEpHETY.
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«MeTaniby.

Buruuciaenus:

® 110 YPaBHEHHSIM XMMHUYECKHUX PEAKUUU, €CIA OAUH W3
peareHTOB JJaH B U30BITKE WM COJAEPKUT MPUMECH;

® MAaCCOBOM JOJIM BBIXO/Ia TPOAYKTA PEAKIIUH;

® 110 YPaBHEHHSIM XMMHUYECKHUX PEAKIUU, €CIA OAUH W3
PEAreHTOB COAEPKUT MPUMECH.

XUMHUA
OKpY’Karomas
cpena. (54.)

HoBeie wMarepuanel u TexHonoruu. BemecrBa wu
MaTepuasbl B MOBCEIHEBHON KU3HU 4YeJIOBEKa. XUMHUS U
3J10pOBBE.

be3omacHoe HCIOIB30BaHHE BEIIECTB M XHUMHYECKHUX
peaKkIuii B OBbITY.

IIpuposiHblE  HMCTOYHMKH  YIJIEBOJOPOAOB  (YroJib,
MPUPOJIHBIN Ta3, HePTh), MPOAYKTHI UX MEPEPabOTKH, UX
POJIb B OBITY ¥ TIPOMBIIIJIEHHOCTH.

OCHOBBI 3KOJOTHYECKOW TPAMOTHOCTH. XUMHYECKOE
3arpsiI3HEHUE OKpYKarolIen cpeabl (mpenesbHO
nonyctumas koHneHnTpanus semiects — [1JIK).

Ponb xumMuu B pelieHuH SKOJIOTUUECKUX TPOOIeM.
XUMHUYeCKUIl JIKCHEPUMEHT: H3y4YeHHEe oOpasIoB
MaTepuasioB (CTEKJIO, CIUIaBbl METAJIJIOB, IMOJUMEPHBIE
MaTepualbl).

® XapaKTepU30BaTh POJIb XUMHUH B PA3IUYHBIX cepax

JEATEIbHOCTH JIFOACH, OCHOBHBIE BeEIlECTBA U
MaTEepUaJIbl, IPUMEHSEMBIE B )KU3HU COBPEMEHHOIO
YEJI0BEKa,
OOBSACHATH YCJIOBUSI O€30MACHOTO HCIOJIb30BAaHUS
BELIECTB U XMMHUECKUX PEAKLU B OBITY;
AQHaIM3UpOBaTb W  KPUTUYECKHM  OLICHUBATh
UHGOpMALlMI0O O BIUAHUM  HPOMBINUIEHHOCTH,
CEJIbCKOTO  XO3SMCTBA, TpaHCIOpPTa M Jp.; HAa
COCTOSIHAE OKPY’KaIOIEH Cpebl;
yMETh  OKa3bIBaTb  IEPBYIO
XUMHYECKUX 0KOTaX U OTPABIECHUSAX;
INPUHUMATh y4YacTHUE€ B OOCYXKIEHUU MpolieM
XUMHAYECKOM W DKOJIOTMYECKOW HaIpPaBICHHOCTH,
BBICKA3bIBaTh COOCTBEHHYIO MO3ULIMIO IO Mpodieme
Y IIpeJ1araTb BO3MOXKHBIE IIYTH €€ PELICHUS.

MOMOILb  TIpHU

KonnuecTtBo y4eOHBIX 4YacoB Ha TEMYy MOXET BapbUpPOBATbCSI HA YCMOTPEHHE YUHTENs, HEM3MEHHBIM OcTa€Tcsi obluee
KOJIMYECTBO YAaCOB Ha BECh T'OJ. 4 PE3EPBHBIX ypOKa MPEAHA3HAYEHBI ISl CAMOCTOSATEIBHOTO PACIIPEACIICHHS YUUTENEM KOJINYECTBA
4acoB HA TEMAaTUYECKUI KOHTPOJb, HA OOy4YEeHHE MOJATOTOBKE I€MEHTAPHbBIX YUYEOHBIX MTPOEKTOB, HA PA3BUTHE YMEHHUSI MOJIb30BATHCS
CIIPAaBOYHOM JIUTEPATYpPOH, B TOM YHUCIIE B AJIEKTPOHHOU (hopme u B cetu «IHTEepHET».

[Ipu pazpaboTke paboueil mporpaMmbl B TEMAaTHYECKOM TUIAHUPOBAHUU JOJIKHBI ObITh YYTEHBI BO3MOXXHOCTU MCIIOJIb30BAHUS
AIEKTPOHHBIX (IUPPOBBIX) 00pa30BaATEIBHBIX PECYPCOB, SIBISIONIUXCS Y4EOHO-METOJAMYECKUMH MarepuajaMu (MyJbTUMEIUNHbIC
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IPOrpaMMBbl, SJIEKTPOHHbIC YUYEOHUKU U 3aJJaYHUKU, dJIEKTPOHHbIE OUOIMOTEKH, BUPTYalbHbIE Ja0OPATOPUHU, UTPOBBIE MPOTPAMMEBI,
KOJUIEKIIUM IU(GPOBBIX 00pa30BATENbHBIX PECYpCOB), HCHOJB3YeMbIMU [JIsi OOYyYEeHHMS M BOCHHUTAHUS PA3JIUYHBIX TPYIII
M0JIb30BaTENIeH, MPE/ICTaBICHHBIMU B 3JIEKTPOHHOM (IU(POBOM) BHUJIE M pealU3ylOUUMU augakTudeckue Bo3MokHoctu WKT,
coJiepKaHUE KOTOPBIX COOTBETCTBYET 3aKOHOIATEILCTBY 00 0Opa30BaHUHU.
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