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IHosicuuTeabHAA 3aNMCKa

Bknag ydeOHoro mpenMera «XWMHS» B JOCTHDKCHHE II€JIeH OCHOBHOTO OOIIETO
o0pa3oBaHusl OOYCIIOBJIEH BO MHOTOM 3HAU€HHEM XMMHUYECKOH HayKH B MO3HAHWU 3aKOHOB
OPUPOJABI, B Pa3BUTHUH MPOU3BOAUTEIbHBIX CHJI OOIIECTBA W CO3JaHMM HOBOM 0a3bl
MaTepUaIbHOU KYJIbTYPBI.

XHUMHS KaK 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HAYK pacIpoCTpaHuia CBOE BIUSHUE HA BCE
00J1aCTH 4€JI0BEUYECKOI0 CYILECTBOBAHMS, 3aJajla HOBOE BUJEHUE MHpA, CTajda HEOTHEMIIEMBIM
KOMIIOHEHTOM MHPOBOM KYJIbTYpPbI, HEOOXOJAUMBIM YCJIOBHEM >KM3HU OO0IIEeCTBA: 3HAHWE XUMHUU
CIIY’)KUT OCHOBOM Ui (OPMHUPOBAHUS MHUPOBO33PEHHUS HYEJOBEKA, €ro IMpeACTaBICHUNA O
MaTepuaIbHOM E€IMHCTBE MHUPA; BAXKHYIO POJIb UTPAIOT (hOpMUpYEMbIe XUMHUEH IPEICTABICHUS O
B3aMMOIIPEBPAIICHUAX SHEPIHH W 00 HBOJIONHMU BEIIECTB B IPUPOJE; COBPEMEHHAs XUMHS
HalpaBlieHA Ha pelIeHUE TI00alIbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHSA YEJIOBEYECTBA —
CBIDHEBOHM, OJHEPreTUYECKOW, MHIIEBOM M  OSKOJIOTWYECKOH  Oe3omacHOCTH, MpolieM
3/IpaBOOXPaHEHUSI.

B ycinoBusix BO3pacTaromero 3HauY€HUS XHMHUHM B JKM3HM OOILECTBA CYIIECTBEHHO
MOBBICUJIACH POJIb XUMUYECKOro 00pa3oBaHus. B miaHe counamu3alnuu OHO SBISETCS OJHUM M3
ycIoBHi (POPMUPOBAHUS UHTEIUIEKTA JINYHOCTH M TAPMOHUYHOTO €€ Pa3BUTHSI.

CoBpeMEHHOMY 4YENIOBEKY XWUMHUYECKHE 3HaHHUs HEOOXOOUMBI i HpUOOpEeTeHHS
OOLIEKYJIBTYPHOTO YPOBHSI, MO3BOJISIONIET0 YBEPEHHO TPYAMTHCS B COLUYME U OTBETCTBEHHO
y4acTBOBaTh B MHOI0OOOpa3HOM JKHM3HU OOIIECTBA, A OCO3HAHUSA BaXXHOCTU Pa3yMHOTO
OTHOLIEHUSI K CBOEMY 3/I0POBBIO M 3[I0POBBIO IPYTUX, K OKpYXKaIOUIeH NpUpOIHON cpere, Ui
rPAaMOTHOI'O MOBEACHUS MPU UCIIOIb30BAHUM PA3IMYHBIX MAaTEPUATIOB U XMMUYECKHUX BEIIECTB B
MMOBCEITHEBHOW KU3HU.

XuMuyeckoe 00pa3oBaHHE B OCHOBHOM IIKOJIE SBISETCS 0a30BbIM IO OTHOILIEHHUIO K
cucTeMe oOIIero XuMuyeckoro oopazoBanus. [1o03ToMy Ha COOTBETCTBYIOIIEM €MY YPOBHE OHO
peanu3yeT Ipucylide oO0leMy XHMHUYECKOMY OOpa30BaHHIO KIIIOUEBBIE IEHHOCTH, KOTOPHIC
OTPaXAIOT TOCYAAapCTBEHHBIC, OOINECTBEHHbIE W WHAWBUIYAJIbHBIE MOTPEOHOCTH. DTUM
OTIpeIeNAeTCSl CYIHOCTh OO0Iel CTpaTeruu 00ydeHusi, BOCIUTAHUSA U Pa3BUTUS OOYYAIOIIUXCS
CpeACTBaMHU Y4eOHOTO IpeaMeTa « X UMHSD.

N3yuenne npenmeta: 1) cnocoOCTBYeT peaian3allMd BO3MOXKHOCTEH Il CaMOPa3BUTHS U
dbopMHUpOBaHUS KYJIBTYpPHI JIUYHOCTH, €€ O0IIeil U (HyHKIIMOHATBLHON TPaMOTHOCTH; 2) BHOCUT
BKJIaJ B ()OPMUPOBAHME MBIIUIEHUS U TBOPYECKHX CIIOCOOHOCTEH MOJPOCTKOB, HABBIKOB MX
CaMOCTOSITENIbHON y4eOHOH AeSITeTbHOCTH, SKCIIEPUMEHTAIIBHBIX U UCCIIE0BATEIbCKUX YMEHUH,
HEOOXO/MMBIX KakK B IIOBCEAHEBHOM JXKU3HHU, TaK U B NPOPECCUOHATIBHOM MAEATENbHOCTH; 3)
3HAKOMMT CO CHEeUM(PUKON HAyYHOTO MBILIUICHHUS, 3aKJIabIBa€T OCHOBBI 1I€JIOCTHOTO B3IJIsfJa Ha
€IMHCTBO TPHUPOAbI U YEJOBEKAa, SBIAETCS OTBETCTBEHHBIM AJTalloM B (opMuUpOBaHUH
€CTECTBEHHO-HAYyYHOH TI'pPaMOTHOCTHM  MOAPOCTKOB; 4)  cmocoOcTByeT  (HOpMHpPOBaAHUIO
LIEHHOCTHOTO OTHOLIEHMsI K €CTECTBEHHO-HAYYHbIM 3HAHMSM, K MPUPOJE, K YEJIOBEKY, BHOCUT
CBOI1 BKJIaJl B 9KOJIOTHYECKOE 00pa30BaHUeE MIKOJIbHUKOB.

Ha3BaHHble HampaBieHUs: B 00y4EeHUH XUMHH 00€CIeUnBaOTCs CeM(PUKON collepKaHus
npeaMeTa, KOTOPbIN SBJISIETC MeJarornyecky aJanTHPOBAHHBIM OTpakeHHEM 0a30BOM HayKH
XUMHH Ha ONPEIECIIEHHOM dTane €€ pa3BUTHS.

Kypc XxumMum OCHOBHOM IIKOJIBI OPHUEHTHPOBAH HAa OCBOEHHME OOYYarOIIMMHCS OCHOB
HEOPraHMYECKOM XHWMHUM U HEKOTOPbIX MOHATUH M CBEACHHH 00 OTIENBHBIX OOBEKTax
OPraHNYEeCKON XUMHH.

CrpykTypa cojepxaHus npeamera chopMupoBaHa Ha OCHOBE CUCTEMHOTO MOJIX0/a K €ro
uzydeHuto. CopepxaHHe CKJIQJbIBAETCS U3 CHUCTEMbl MOHATUA O XMMHYECKOM 3JIEMEHTE U
BEIIECTBE M CHCTEMBl MOHATUH O XUMHUEcKOW peakiuu. OOe 3T CHCTEMBbl CTPYKTYPHO
OpraHU30BaHbl MO MPHUHIIUITY MOCIEI0BATEIBHOIO Pa3BUTHS 3HAHUNH HAa OCHOBE TEOPETHUYECKUX
IIPEJICTaBICHUA Ppa3HOIO YPOBHS: AaTOMHO-MOJIEKYJISIPHOIO YYE€HHMsI KaK OCHOBBI BCETO
ecTecTBO3HaHMs, ypoBHs llepnonnueckoro 3akona J[. M. MenzaeneeBa Kak OCHOBHOTO 3aKOHA
XUMHH, YYEeHUS O CTPOCHHHM aroMa M XHMMHUYECKOM CBsI3M, MpeACTaBICHUA 00



NIEKTPOJINTUYECKOW  JUCCOLMALMM  BEIIECTB B  pacTBOpax. TeopeTudecKkue 3HaHUs
paccMaTpUBAIOTCS HA OCHOBE OMIIMPUYECKH IOJYYEHHBIX U  OCMBICIEHHBIX (DaKTOB,
Pa3BUBAIOTCS MOCIEAOBATEIFHO OT OJHOTO YPOBHS K APYrOMY, BBITONHAA (DYHKIIMH 0OBICHEHUS
U IPOTHO3UPOBAHUS CBOMCTB, CTPOCHUS M BO3MOXKHOCTEH IPAKTUYECKOrO IPUMEHEHUS U
MIOJIyYEHUS U3y4aeMbIX BELIECTB.

Takass opraHuzanus conaepkKaHHs Kypca CIIOCOOCTBYET IPEJICTABICHHIO XHMHUYECKOH
COCTABJISIOIIEH HAay4HOM KapTUHBI MHpa B JIOTMKE €€ CHCTEMHOW HpHUpOAbl. TeM caMbIM
o0ecrneunBaeTcsi BO3MOKHOCTb ()OPMHUPOBAHUS Y OOYYaIOLIMXCS LIEHHOCTHOI'O OTHOLIEHUS K
HAayyHOMY 3HAHHUIO U METOJaM I03HAHHUA B Hayke. BakHO Takke 3aMETHThb, YTO OCBOEHHUE
COJIEp)KaHUsl Kypca IPOUCXOMUT C IPUBJICYCHUEM 3HAHMM W3 PaHEE HU3YYEHHBIX KYypCOB:
«Oxpyxaromuii Mup», «buonorus. 5—7 knaccb» u «®Pusnka. 7 Kiaace».

eaun uzyvyenus: npeamera " Xumus'"

K HampaBieHuio nepBOCTENEHHON 3HAYMMOCTH NPU pealin3alui 00pa30BaTeNbHbBIX (YHKIUH
npeamera «XHUMUS» TPAJIULHMOHHO OTHOCAT (POPMHUPOBAHUE 3HAHMHA OCHOB XMMUYECKOH HayKu
Kak 00JacTh COBPEMEHHOI'O E€CTECTBO3HAHHUS, NMPAKTHUYECKOW HESATEIBHOCTH YEJIOBEKa M Kak
OJIHOTO U3 KOMIIOHEHTOB MHUPOBOH KyJbTYpbI. 3ajada IpeAMeTa COCTOMT B (OPMHPOBAHUU
CHCTEMBl XUMHUYECKUX 3HAHUH — BaXHEUIHMX (HAKTOB, MOHSATHHA, 3aKOHOB M TEOPETHUYECKUX
HOJIOKEHUH, TOCTYIHBIX 0000IIEHUIH MUPOBO33PEHUECKOr0 XapakTepa, A3blka HaAyKH, 3HaHUH O
HAy4yHBIX METOJaX M3Y4YEHHMs BELECTB M XUMHUYECKUX peakluil, a Takke B (OPMUPOBAHUU U
pa3sBUTHM YMEHUH U CIOCOOOB AEATENBHOCTH, CBSI3aHHBIX C IUIAHUPOBAaHHMEM, HAOJIIOJEHUEM U
IPOBEICHUEM XUMHUYECKOTO 3KCIIEPUMEHTa, COOIOACHNEM paBuil 0€30IacHOr0 OOpaIieHus ¢
BELIECTBAMM B ITIOBCEAHEBHON KU3HU.

Hapsiny ¢ sTuM nenu usydeHus mpeaMera B IPOrpaMMe YTOYHEHbI U CKOPPEKTUPOBAHBI C
y4€TOM HOBBIX IPUOPUTETOB B CHCTEME OCHOBHOro ofmero obOpa3zoBanus. CeroaHs B
oOpa3oBaHuM 0co00 3HAUYMMOM MPHU3HAETCS HANpaBICHHOCTh OOyYEeHUS Ha pa3BUTUE U
caMOpa3BUTHE JMYHOCTH, (OopMHpoBaHUE €€ MHTeIeKTa M oOmed KyiubTypbl. OOydeHue
YMEHMIO YYUTbCS U TPOAOJDKATh CBOE 0Opa3oBaHHE CAaMOCTOSITEIbBHO CTAaHOBUTCS OJHOW W3
BOXHEHIINX (QYHKIUI yueOHbIX IPEIMETOB.

B cBsi3u ¢ 3TUM Npu HU3y4EHHM IpeIMeTa B OCHOBHOM WIKOJIE JIOMUHHUPYIOIIEE 3HAUEHHE
nproOpenu Takue e, Kak:

e (opmMupoBaHHE WHTEIUIEKTYyaJIbHO Pa3BUTOM JIMUHOCTH, TOTOBOM K CaMOOOpa30BaHMUIO,
COTPYJIHUYECTBY, CAMOCTOSITEIbHOMY IHPUHATHIO pPEIIEHUH, CIOCOOHOM amanTHpOBaThC K
OBICTPO MEHSIOIINMCS YCIOBUSIM KU3HU;

® HaNpaBJIE€HHOCTh OOY4YEHHs] Ha CHUCTEMaTHYecKoe NpHUOOIleHHEe yyammxed K
CaMOCTOSITEJIbHOM ~ ITO3HABAaTEJIbHOM  JIEATENBHOCTH, HAy4yHBIM  METOJaM  IO3HaHUA,
(GhOpMHUPYIOIUM MOTHBAIIMIO U Pa3BUTHE CIIOCOOHOCTEN K XMMUU;

e o0ecreyeHue YCIOBUH, CHOCOOCTBYIOUIMX IPUOOPETEHUIO OOYYAIOIIMMUCSA OIBITA
pa3sHOOOpa3HOM JEesATETbHOCTH, MO3HAHUS M CAMOIIO3HAHMS, KIIIOYEBBIX HAaBBIKOB (KIFOUEBBIX
KOMIIETEHIINH ), IMEIOIIMX YHUBEPCATIbHOE 3HAUE€HUE JJIS1 PA3IMYHBIX BUAOB JAESTEIbHOCTH;

e (QopmupoBaHHUE YMEHHUH OOBACHATH M OLIEHUBATh SIBJICHHUS OKPYKAIOIIEro MHpa Ha
OCHOBaHUM 3HAHUH U ONBITA, IOJTYYEHHBIX IIPU U3yUYEHUHN XUMUU;

e (¢opMupoBaHHE Y 00y4arOMIUXCS TYMAaHUCTHUYECKUX OTHOLIECHWH, TOHUMAaHUs LIEHHOCTH
XUMHUYECKMX 3HaHWM i1 BBIPAOOTKM 3KOJOTHYECKH LEIecO00pa3HOro MOBEAEHUS B OBITY U
TPYAOBON JEATEIBHOCTH B LEISIX COXPAHEHHS CBOETO 370POBbS M OKPYXAroLIeW MpUPOJHON
Cpensl;

® Ppa3BUTUE MOTHUBAIMU K O0YYEHHIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO M CAMOBOCIIUTAHHIO
Ha OCHOBE YCBOGHHsS OOIIEUETOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOODY
npoduis U HaNpaBIEHHOCTH JlalbHEeHIIero ooyueHusl.

Mecro nsydenus npeamera "Xumus' B yueOHOM I1aHe



B cucreme obmero oOpa3oBaHusi «XuUMHUS» TIpU3HAHA OO0S3aTENBHBIM YUEOHBIM
MpEeAMETOM, KOTOPBIA BXOAWT B COCTaB MpeaMeTHoW obnactu «EcTecTBeHHO-HAy4YHBIC
MIPEAMETBI».

Y4eOHBIM TUTAaHOM Ha €€ U3ydeHHe OTBeIeHO 136 yuyeOHBIX 4acoB — 110 2 4 B HEJCIHIO B 8
1 9 Kjaccax COOTBETCTBEHHO.

Jlis kaXmoro kjiacca mpeycCMOTPEHO pe3epBHOE yueOHOE BpeMsl, KOTOPOE HCIIOJIb30BAHO
ydacTHUKaMHd  00pa3oBaTeIbHOTO  Tpolecca B HENsAX  (POPMUPOBAHUS  BApUATHBHOM
COCTaBISIOLIEH copepxkaHus paboueid mporpammbl. Ilpu 3ToM o6si3arenbHas (MHBapHaHTHAs)
4acTh COJIEP>KaHUsI IPOTPAMMbI U BpeMsi, OTBOJAMMOE Ha €€ N3yYEeHUE COXPAHEHBI MOJHOCTHIO.

B crpykrype mpumepHOW pabouell mporpaMMbl Hapsiay C TMOSCHUTEIBHOW 3amuCKON
BBIJICJICHBI CJICIYIOILINE Pa3/Ieibl:

® IUIAHHpPYEMbIE pe3yJbTaThl OCBOEHUS Y4eOHOTo mpeamera «XUMHUS» — JIMYHOCTHBIE,
MeTarpeAMETHBIC, TPEAMETHBIC;

e cojepkaHue ydyeOHOro npeamera « XuMus» Mo rojam oO0y4eHus;

® TEMaTUYEeCKOE IIJIAHUPOBAHUE, B KOTOPOM JETAJU3UPOBAHO COJCp)KAHUE KakIOH
KOHKPETHOU TE€MBbI, YKa3aHbl KOJIHMYECTBO YaCOB, OTBOAMMBIX Ha €€ U3yuyeHUE, 1 OCHOBHBIEC BHJIbI
y4eOHOU JEesATSIPHOCTH YYCeHHKa, (pOopMHUpyeMble TIPH HW3YYCHHH TEMBbI, NMPUBEACH IEepeUeHb
JEMOHCTpAIIH, BBIIIOJHAEMBIX YUUTEIEM, U TIEpEeYeHb J1a00PaTOPHBIX OMBITOB U MPAKTHUYECKUX
paboT, BBHITTOTHAEMBIX YHAIIUMHCS.

Conep:xanue yueOHOro npeamera « XuMus»

8 knace

IlepBoHayajbHBIe XUMHYECKHE TOHATHS

[Ipeamer xumuu. Posib xumMuu B KK3HU 4YesoBeka. Tena u BemecTtBa. Gu3nyeckue CBOMCTBA
BelIeCTB. ArperaTHoe cocTosiHue BeulecTB. [loHATHE 0 MeTOAAaX MO3HAHUS B XUMHH. XUMHUS B
cucteme Hayk. Yuctele BemectBa u cmec. CriocoObl pasfieieHust cMeceil.

ATOMBI U MOJIEKYJIbI. XUMHUYECKHE 371eMEeHThl. CUMBOJIBI XMMUUYECKUX 3JIeMeHTOB. [IpocThie u
CJIOKHBIE BEHIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumunyeckasi ¢popmyina. BaleHTHOCT aTOMOB XMMHUYECKHX 3JIEMEHTOB. 3aKOH MOCTOSHCTBA
cocraBa BewecTB. OTHocuTenbHass aromMHas Macca. OTHOCUTENbHAs MOJIEKYJISIpHAs Macca.
MaccoBast 10711 XUMHUYECKOI0 2JIEMEHTA B COEAMHEHUH.

du3nyeckue M XHUMHUUYECKHE SBICHUA. XHMMHMUYECKas pEakUuss M €€ IPU3HAKU. 3aKOH
COXpaHEHMsI MacChl BEIIECTB. XUMHUUeckue ypaBHeHUs. Kinaccudukanus XUMUYECKUX peakluit
(coenuHeHUs, pa3IokKeHUs, 3aMEILIeHHs], OOMEHa).

XUMUYECKUN HKCIEPUMEHT: 3HAKOMCTBO C XMMHYECKOM MOCYyN0#, ¢ mpaBuiaMu pabOThl B
nabopatopun M npuémMamMu oOpaiieHuss ¢ JabopaTOpHBIM 000pyIOBaHMEM; H3Y4YEHUE U
onucanue (PU3NYECKUX CBOMCTB 00pa3IOB HEOPTaHWYECKUX BEIIECTB; HAOMIOAEeHUE (PU3NUECKUX
(maBeHHe BOCKa, TassHUE JIbJa, paCTUPAaHUE caxapa B CTYNKe, KUIICHHE M KOHJIEHCAllUs BOJIbI)
U XUMHUYECKUX (FOpEHHE CBEYM, MPOKAJIMBAHWE MEIHON MPOBOJIOKH, B3aUMOJICHCTBUE MeJa C
KHCJIOTON) SIBICHUH, HAOJIOJIEHHE U OMMCAaHUE MPU3HAKOB MPOTEKAHUS XUMHUECKUX PEaKLui
(paznmoxeHue caxapa, B3aUMOJICHCTBUE CEPHOM KHUCIOTHI C XJIOpUIOM Oapusi, pasioKeHHe
runpokcuaa meau(ll) mpu HarpeBanuu, B3aumoJieiicTBue xene3a ¢ pactBopoM coiu meau(Il));
U3YyYEHHE CIIOCOOOB pa3fiesieHus: cMeceil (C MOMOIIbI0 MarHuTa, (UiIbTpPOBaHHE, BhIIApPUBAHUE,
JUCTWIIALMS, XpoMaTtorpadusi), MpOBEIEHHE OYMCTKM MOBAPEHHOM COJM; HAOIIOACHUE U
ONKMCAaHHUE PEe3yNbTaTOB MPOBEACHHS OIbITa, WILIIOCTPUPYIOIIErO 3aKOH COXPAHEHHS MacChl;
co3/laHue MojieNiel MOJIeKyI (IIapOCTEPKHEBBIX).

Baskneiinue npeacTaBuTe I HEOPraHUYECKHX BellecTB
Bo3gyx — cmech rasos. CocraB Bo3ayxa. Kucimopon — 37I€MEHT M IPOCTOE BEILECTBO.
Haxoxnenue kucnopona B mpupojie, Gpu3nveckue U XUMHUYECKUe CBOMCTBA (peaKkIi TOPEHus).
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Oxcunpl. Ilpumenenune xkucnmopoga. CrocoObl NOJMY4YEeHHs KUCIOpona B JabopaTopuud H
IpOMBIIIIEHHOCTH. KpyroBopoT kuciopoja B npupoge. O30H — aIoTpOnHAs MOIU(PHUKALHS
KHCIIOpO/Ia.

TennoBoit 3¢ddexkr xumuyeckol peakuuu, TEPMOXMMHUYECKHE YpaBHEHMs, 3K30- U
HAOTEPMUYECKUE peakuuu. TomaMBO: yrosb M MeTaH. 3arps3HEHUE BO3AyXa, YCWIEHHE
HapHUKOBOIO 3P QeKTa, pa3pyLIeHne 030HOBOI'O CIIOS.

Bonopon — snemeHT u npocToe BemecTBo. Haxoxaenue Bogopoaa B mpupoe, Gpuzndeckue u
XMMHUYECKHE CBOMCTBA, IPUMEHEHHE, CIIOCO0bI omydeHus. Kucnotel u conu.

KonuuectBo BemectBa. Monb. Monsipaas macca. 3akoH ABoraapo. Mossipablii 00bEM Ta30B.
Pac4€Tbl 10 XMMUYECKUM ypaBHEHUSIM.

®usnueckue cBoiicTBa BoAbl. Boma kak pactBoputens. PactBopbel. HaceliieHnele u
HEHACBILICHHBIE PAacTBOpBL. PacTBOopuMOCTh BemecTB B Boje.MaccoBas [0y BelIeCTBa B
pactBope. XuMu4eckue cBoicTBa Bojabl. OcHOBaHUA. Poib pacTBOpOB B IpUPOJE U B KU3HU
yenoBeka. KpyroBopoTr Boasl B Ipupoze. 3arpsi3HEHHE NPUPOAHBIX BoA. OXpaHa M OYMCTKA
IPUPOJIHBIX BOJ.

Knaccudukanus Heopranmdeckux coenuHeHund. Oxcuabl. Knaccugukanus — oKCuaoB:
cosieoOpa3yromue (OCHOBHBIC, KHCIIOTHEIE, aM(OTepHEIE) U HecolieoOpasyromume. HomeHkiatypa
OKCHJIOB (MEXAyHapoJHas U TpuBHaibHas). duznueckue M XUMUYECKHE CBOMCTBA OKCHIOB.
ITonmy4yenue OKCHUIOB.

OcHoBanus. Kiaccudukanus ocHOBaHMM: IIENOYM W HEPAaCTBOPUMBIE OCHOBAHUS.
Homenknarypa ocHoBaHui (MexAyHapoAHass W TpuBHaibHasA). PuU3NUYECKHE U XUMHUYECKUE
cBolcTBa ocHOBaHUU. [losyueHre oCHOBaHU.

Kucnorsl. Knaccuduxanus  xucinor. Homenkmarypa kucinor  (MexAyHapoaHas H
TpuBHaibHasA). PU3NUECKUE U XUMUYECKHUE CBOMCTBA KUCIOT. Psan aktuBHOCTH MetamioB H. H.
bekerosa. [loyueHnne Kucior.

Conu. Homenkiatypa conieil (MexXyHapoAHas U TpuBHaibHas). PU3NUECKUE U XUMHUYECKUE
cBoiicTBa conel. [lonyuenue coneil.

I'enernueckas CBA3b MEXKAY KJIaCCAMH HEOPraHMYECKUX COCIUHEHHM.

XUMUYECKUI IKCIIEPUMEHT: KaU€CTBEHHOE ONPE/CIICHNE COJEPKAHUS KUCIOPOJa B BO3JIYXE;
NOoJydeHue, coOupaHue, paclo3HaBaHHME W U3yYEHHME CBOWMCTB KHCIIOpOja; HabroaeHue
B3aMMOJICHCTBHS BEIIECTB C KHCIOPOJAOM U YCJIOBHSI BO3HMKHOBEHHS M MPEKpAIICHUs TOpEeHUs
(moxkapa); O3HaKOMJIEHME C oOpaslaMM OKCHJOB U OINHCAaHHE WX CBOWCTB; MOJYyYEHHE,
coOupaHue, pacro3HaBaHUE W M3yYEHHE CBOMCTB BoAOpoJa (TOpEeHHE); B3aUMOJIEHCTBUE
Bojioposia ¢ okcuaoM Meau (II) (BOo3MOKHO MCIIONIB30BaHHE BHEOMATEpHANIOB); HaOIIOJCHUE
00pa3110B BELIECTB KOJINYECTBOM | MOJIb; HCCiIeI0BaHNE OCOOEHHOCTEM pacTBOPEHUS BELIECTB C
pa3IMYHON pacTBOPUMOCTHIO; IPUTOTOBJIIEHHE PAcCTBOPOB C OMPENECIEHHON MacCcOBOWM IoJien
pPacTBOPEHHOTO BEILIECTBA; B3aUMOJICHCTBUE BOJABI C MeTa/UIaMM (HAaTpUEM M KaJbIHEM)
(BO3MOKHO MCIIOJIb30BaHKUE BUAECOMATEPHUAJIOB); OINPE/IeIEHUEe PaCTBOPOB KUCIOT M IIEJIouel ¢
MOMOUIbI0 HMHJMKATOPOB; HCCIEI0BaHUE O00pa3lloB HEOPraHWYECKUX BEIIECTB pPAa3IMYHBIX
KJIaCCOB; HAOJIOJIEHHE W3MEHEHMsI OKPAaCKM HHJIUKATOPOB B PACTBOpaxX KUCIOT U IIEIOYEH;
u3ydyeHue B3aumojencTBus okcuga Mmeau (II) ¢ pacTBopom cepHOM KHCIOTHI, KHCIOT C
MeTaJlJIaMH, peakUuil HEUTpalu3aluuy; IOJyYEeHUE HEPAaCTBOPUMBIX OCHOBAaHUM, BBITECHEHHE
OJIHOTO MeTajula JAPYTUM M3 PACTBOPA COJIM; PELICHHE SKCIEPUMEHTAIBHBIX 3a7ady IO TeMe
«Baxnelme K1accbl HEOPraHUYECKUX COETUHEHUI.

HHepuoguveckuit 3akoH u Ilepuoguyeckas cucremMa XMMHYECKHUX JJIEMEHTOB
. . MenpgeneeBa. CrtpoeHue aroMoB. Xumu4yeckasi  CBfi3b. OKHMCJIUTEIbHO-
BOCCTAHOBHMTEJIbHbIC PeAKIIUN

[TepBbie TOMBITKU KIAacCH(DUKAIMA XUMUYECKUX AJIEMEHTOB. [IOHSITHE O TpyImax CXOJHBIX
9IIeMEHTOB (IIEJOYHBbIE M IIEJIOYHO3EMENbHbIE METaUlbl, TaJOTeHbl, WHEPTHBIC Ta3bl).
DNeMEeHTHI, KOTOpble 00pa3yloT aM(OTepHbIE OKCUIBI U THIPOKCHIBI.
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Ilepnonnueckunt 3akoH. [lepuoandeckas cucreMa xumudeckux aiemMeHToB . . Menneneesa.
KopoTtkonepuoanass u anunHHomnepuonHas (opmbsl I[lepuonndeckoil CHCTEMbl XHUMHUYECKHUX
anemeHToB 1. 1. Menneneesa. Ilepuone! u rpynmnsl. GU3H4EeCKUil CMBICI IOPSAIKOBOIO HOMEpA,
HOMEPOB IIepUOoa U IPYIIbI FJIEMEHTA.

Crpoenne aromoB. CoctaB atroMHbIX szep. M3oTonbl. DnekTpoHbl. CTpOEHHE 3JIEKTPOHHBIX
o0osouek aroMoB mepBbix 20 xuMuyeckux dieMeHTOB llepuoanueckoil  cHUCTEMbI
. . MenneneeBa. XapakTEpUCTUKA XHMHUYECKOTO D3JIEMEHTA II0 €ro IOJOKEHUIO B
ITepuoanueckoii cucreme JI. 1. Menpaeneena.

3aKOHOMEPHOCTH HM3MEHEHHs pajnyca aTOMOB XHMHUYECKUX DJIEMEHTOB, METAJIMYECKUX U
HEMETAJUIMYECKUX CBOWCTB IO rpynmnam M rnepuoaaMm. 3HaueHue l[lepuoamyeckoro 3akoHa u
[Tepuoanueckoil cuUCTEMBl XHMHUYECKMX DJJIEMEHTOB JJIs pa3BUTUA HAyKW M IPAKTHKH.
. Y. MenneneeB — y4EHbIN U FpakIaHUH.

Xumuueckas CBSI3b. KoBanenrtHas (monsipHas u HENoJIsIpHast) CBSI3b.
DJIEKTPOOTPULIATEIBHOCTh XUMUYECKUX 3JIEMEHTOB. MloHHas CBs3b.

Crenenp okucienusa. OKHCIUTEIbHO-BOCCTAHOBUTENbHbIE peakuuu. [Ipoueccsl okuciaeHus u
BOCCTaHOBJIEHUSA. OKUCIUTEIN U BOCCTAHOBUTEIH.

XUMUYECKUI OSKCIEPUMEHT: H3ydeHHE OOpaslloB BEIIECTB METAIJIOB U HEMETAJUIOB;
B3aUMOJICHCTBUE THJPOKCUAA LIMHKA C PACTBOPAMHU KHUCJIOT U IIEJIOYEH; MPOBEAEHUE OIIBITOB,
WUTIOCTPUPYIOIIMX MPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX peakUuil (rOpeHue, peakuuu
pa3I0KEHUS, COSTUHEHU).

MexnpeamMeTHbie CBSI3H

Peanuzanust MeXmnpeAMETHBIX CBS3eH NPH W3YYEeHHUH XHMMHHU B 8 Ki1acce OCYIIECTBIIACTCS
yepe3 HCMHOJIb30BAaHUE KaK OOIIMX eCTEeCTBEHHO-HAYYHBIX TMOHATHH, TaK ¥ MOHSITHIA,
SABJIAIOIINXCA CUCTCMHBIMU JIA OTIACIIBHBIX HpeILMeTOB GCTGCTBeHHO'Hay‘IHOFO IIUKJIA.

OO01Iue ecTecTBEeHHO-HAYYHbIE MOHATHUS: HAy4YHBIA (DaKT, THIOTE3a, TEOpUs, 3aKOH, aHalu3,
CHHTE3, KJIaCCI/I(i)I/IKaIII/IFI, HepI/IO[[I/ILIHOCTI), Ha6JHOIIeHI/Ie, BKCHepI/IMeHT, MOI[GJIHpOBaHI/Ie,
HU3MEPEHHE, MOJICITb, SIBIICHHE.

@®usuka: Marepus, aroM, OJJIEKTPOH, IIPOTOH, HEUTPOH, HOH, HYKIHJ, H3O0TOIIbI,
pPaZOaKTUBHOCTb, MOJIEKYJNa, JJIEKTPUUYECKUN 3apsl, BEIIeCTBO, TeJ0, O0bEM, arperaTHOe
COCTOsIHHUEC BfIIIECTBaA, I'a3, (1)I/IBI/III€CKI/I€ BCJIIMYHMHBI, CAUHUIIBI I/I3M€p€HI/I$[, KOCMOC, IIJIaHCTHI,
3BE361, ComHIIE.

buonorus: porocuntes, npixanue, ouocdepa.

I'eorpadus: atmocdepa, ruapocdepa, MUHEpAIbI, TOPHBIE MOPOJIbI, MOJE3HBIE UCKOMAEMBIE,
TOIJIUBO, BOJHBIE PECYPCHIL.

9 kJacc

BemecTBo 1 XuMHuueckas peakius

[Iepnonnueckuit 3akoH. [lepnoandeckas cucreMa XuMudeckux ieMeHToB . . Menneneesa.
CrpoeHne aTomMoB. 3aKOHOMEPHOCTH B M3MEHEHMM CBOWCTB XMMHYECKHX JJIEMEHTOB IEPBBIX
TPEX MEPUOJO0B, KAIHs, KAJIbLIUS U UX COSAMHEHUN B COOTBETCTBHH C MOJIOKEHUEM DJIEMEHTOB B
ITeproanueckoit cucTeMe U CTPOEHUEM X aTOMOB.

CrpoeHue BelecTBa: BHUIbl XHMHUYECKOM CBSI3U. THIBI KPUCTAUIMYECKUX PEHIETOK,
3aBUCHUMOCTb CBOMCTB BEIECTBA OT THINA KPUCTAUIMYECKOM PEIIETKH M BHJIA XUMHUYECKOU
CBSI3H.

Knaccupukanus ©u  HOMEHKJAaTypa HEOPraHMYECKHMX BEIIEeCTB (MEXIyHapoaHas |
TpUBHA/IbHAsA). XHMHUYECKHE CBOMCTBA BEIIECTB, OTHOCSAIIMXCS K pa3IMYHbIM KjaccaM
HEOPraHUYECKUX COEAVNHEHNN, TEHETUYECKAasl CBSI3b HEOPraHMUECKHUX BEIIECTB.

Knaccudukanus XMMHUYECKUX pPEaKIUil MO pa3jIMyHbIM NpU3HaKaM ([0 YUCIY U COCTaBY
YYacCTBYIOUIMX B pEaKIUH BEUIECTB, MO TemIoBoMY 3(dexTy, Mo H3MEHEHHIO CTeneHen
OKHUCJICHUS XUMHUYECKUX DJIEMEHTOB, 10 OOpaTUMOCTH, IO YYaCTHIO KaTauu3aropa). DK30- U
OHIOTEPMUYECKUE PEAKIINH, TEPMOXUMHUUYECKUE YPABHEHUS.
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[Tonatue o ckopocTH xumuuyeckod peakuuu. [loHsTne 00 0OpaTMMBIX M HEOOPATUMBIX
XUMUYECKUX peakiusax. [IoHsTHE O TOMOreHHBIX M TeTepOreHHbIX peakuusax. [lonstme o
XUMHYECKOM paBHOBecuU. DakTopbl, BIUAIOIIME HA CKOPOCTh XHMHUYECKOM pEakuuu U
MOJIOKEHUE XUMUYECKOTO PABHOBECHSL.

OKUCIINTENbHO-BOCCTAHOBUTENIbHBIE  PEAKLUH, DJIEKTPOHHBI  OaJaHC  OKUCIUTEIHHO-
BOCCTAHOBUTEIbHON peakuuu. COCTaBICHUE YPaBHEHUW OKHUCIMTEIBHO-BOCCTAHOBUTEIbHBIX
peaKIuii ¢ UCMOIB30BAaHUEM METO/1a SJICKTPOHHOTO OasiaHca.

Teopus 37€KTPONIUTHUECKOW IHUCCOLUMALMU. DIJIEKTPOIUTBI U HE- 3JIEKTPOJIUTHL. KaTHOHBI,
AQHUOHBI. MexaHu3M JAHMCCOLMAallMM BELIECTB C pPa3jIMYHbIMM BHJAMU XHUMHMUYECKOH CBS3H.
Crenenp auccoruanyy. CUIbHBIE U C1a0bIe AIEKTPOJIUTHI.

Peakiium monHOro oOMeHa. YCIOBHS NMPOTEKAaHUS PEaKIMHd HOHHOTO OOMEHa, MOJHBIE U
COKpall¢HHbIE MOHHbIE ypaBHEHUs peakuuil. CBOMCTBA KUCJIOT, OCHOBAaHUW U COJIEH B CBETE
NpeACTaBICHUNH 00 SJIEKTPOTUTHUYECKON auccornuanuu. KadecTBEHHBIE peakuud Ha HWOHBI
[TonsiTe 0 rupoONIN3€e COJEH.

XUMHAUYECKUA DKCHEPUMEHT: O3HAKOMJICHHUE C MOJECISAMH KPUCTAUIMYECKUX PEIETOK
HEOPraHMYECKUX BEIECTB — METaUIOB M HeMeTaJlioB (rpadura M aamasza), CIO0KHBIX BEIIECTB
(x10puaa HaTpHs); MCCIEAOBAHME 3aBUCUMOCTH CKOPOCTH XUMHUYECKOM peakuuu OT
BO3JICHCTBUS Pa3IMUHbIX (PAKTOPOB; MCCIEIOBAHUE AIIEKTPOMPOBOJIHOCTH PACTBOPOB BEIIECTB,
mpouecca  AMCCOLMAIMM  KUCJIOT, Iienoued u  coseld  (BO3MOXKHO — HCIIOJIb30BAaHUE
BUJICOMATEPHAIIOB); MPOBEACHUE OMbBITOB, WJUTIOCTPUPYIOUINX MPU3HAKU MPOTEKAHUS pPEeaKUuit
HOHHOTO oOMeHa (oOpa3oBaHME OcCajaKa, BBIIEICHUE Tasza, OOpa3OBaHHE BOBI); OIBITOB,
WUTIOCTPUPYIOMINX MPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX peakiuil (ropeHue, peakuuu
pa3joKEHUsi, COEOUHEHMs); paclo3HAaBaHUE HEOPIaHWYECKUX BEIIECTB C  I[OMOIIBIO
KAueCTBEHHBIX PEAKLNN HA MOHBL, pEHICHUE IKCIIEPUMEHTAIbHBIX 3a/1a4.

Hemertanbl u ux coenHeHus

OO6mas xapakTepucTrka ragoreHoB. OCOOEHHOCTH CTPOEHUSI aTOMOB, XapaKTEepPHbIE CTEIICHH
okucnenus. CTpoeHne u GU3NIECKUEe CBOHCTBA MPOCTHIX BEUIECTB — TaJIOTEHOB. XHUMUYECKHE
CBOIiCTBa Ha mpuMepe XJopa (B3aUMOJAEWCTBHE C MeETalllaMd, HEMETallJIaMH, MIEI0YaMH).
XmopoBogopoa. ComnsiHas KUCIIOTa, XUMUYECKHUE CBOMCTBA, MOJydeHHUe, TpuMeHeHue. [leficTBue
XJIOpa U XJOpPOBOJOpPOJAa Ha OpraHU3M 4eEJOBEKa. BakHeWIIMe XJIOpPUIbI MU UX HaXOXACHHE
B IIPUPOJIE.

OOmast xapaktepuctuka 31eMeHTOB VIA-rpymmbel. OCOOEHHOCTH CTPOEHHUS AaTOMOB,
XapaKTEepHbIE CTENIEHU OKHUCIICHHUSI.

CrpoeHue u ¢pu3MUecKrue CBONCTBA MPOCTBIX BELIECTB — KHUCIOPOAA U Cepbl. AJIJIOTPOIHbIE
MoauUKAIIMK KHUCJIOPOJa M cepbl. XUMHUYECKUE CBOMCTBa cepbl. CepoBOIOpPOa, CTpOEHHUE,
¢du3nueckrue U XMMHUYecKre cBoicTBa. OKCUABI Cepbl KaK MPEeACTaBUTEIN KHCIOTHBIX OKCHJIOB.
CepHas kuciora, GU3MUYECKHE M XUMHYECKHE CBOICTBa (OOIMME Kak MpEICTAaBUTENs Kiacca
KUCIOT M creuududeckue). XUMUUECKUE DPEaKLUH, JIeKallie B OCHOBE IMPOMBIIUIEHHOIO
crioco0a moytydeHusi cepHoil KHUCIOTHL. [Ipumenenune. Conu CepHOM KHCIOTHI, KaueCTBEHHAs
peakuus Ha cyinbpaT-uoH. HaxoxzaeHue ceppl M €€ COeIMHEHMH B Hpupoie. XHUMHYECKOe
3arpsi3HEHUE OKpYXKarollel cpeibl COeAMHEHUSAMU cepbl (KUCIOTHBIE IOXAH, 3arps3HEHHE
BO3/yXa ¥ BOJOEMOB), CITIOCOOBI €T0 MPEJOTBPAILICHHS.

OOmiass xapakTepucTtuka 23yeMeHTOB VA-rpynnbl. OCOOEHHOCTHM CTPOEHUS aTOMOB,
XapaKTEpHBIE CTENIEHU OKUCIICHUS.

A30T, pacrpocTpaHeHHe B IpUpoJe, pu3ndeckue u XxuMmudyeckue cBoiictsa. Kpyrosopot azora
B Ipupoje. AMMHUAK, ero (uU3M4eckue W XMMHUYECKHE CBOMICTBA, MOJIYYEHHE U MPUMEHEHHE.
Conu amMmMmoHUs, UX GU3NYECKHE U XUMHUYECKHE CBOMCTBA, MpruMeHeHrne. KauecTBeHHast peakius
Ha MOHBI aMMOHHMA. A30THas KHCJOTa, e€ IMoylyuyeHue, (pu3nyeckue M XUMHUYECKHUEe CBOWCTBA
(obmue Kak MpelcTaBUTENs Kiacca KUCIOT M crneunduueckue). VcnonbzoBaHue HUTPATOB U
coJieil aMMOHUS B Ka4eCTBE MUHEPAIbHBIX YA00peHU. XUMHUECKOE 3arpsA3HEHNE OKpYXKarolen
Cpelibl COeTMHEHUAMHU a30Ta (KUCIOTHBIE 10XK/IU, 3aTPs3HEHNE BO3/yXa, TOUYBBI U BOJIOEMOB).
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docdop, amrorpornHsie Momubukanuu (ocdopa, (uznyeckre U XMMUYECKHE CBOMCTBA.
Oxkcua pocdopa(V) u dochopras kuciaora, GU3NIECKUE U XUMUUECKUE CBOWCTBA, MOJTyUYEHHUE.
Hcnonb3oBanue GpochaToB B Ka4eCTBE MUHEPATIBHBIX YI0OPEHUH.

O6mas xapaktepuctuka odneMeHToB IVA-rpynmel. OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapaKTepPHbIE CTETICHH OKHCIICHMUS.

VYrnepon, amioTponHble MoIU(UKAMM, pPACIPOCTPAaHEHHE B MpHUpoJAe, (PUINYECKUE WU
XUMHUYeCKHe cBoiicTBa. AncopOius. KpyroBopor yriepona B mpupone. OKCuabl yriepojaa, ux
dbusznyeckue M XUMUYECKHE CBOICTBa, JEWCTBUE HA JKUBBbIE OpPraHU3MBbI, IOJy4YCHHE
U IpUMEHEHHE. DKOJIOTHYecKue MpoOsemMbl, CBs3aHHBbIE ¢ OkcuaoM yriaepoaa(lV); rumotesa
100aNbHOTO MOTEIUICHUs KJIMMaTa; MapHUKOBBIN 3QeKT. YroibHas KHCIOTa U €€ COJIM, UX
duznyecKue W XUMHUYECKHE CBOICTBa, MOJIydeHHWE W NMpuMeHeHne. KadecTBeHHAss peakius Ha
kapOoHaT-uoHbI. Mcronb30BaHue KapOOHAaTOB B ObITY, MEAMIIMHE, IMPOMBIILICHHOCTH U
CEJIbCKOM XO35HCTBE.

[lepBoHayanbHble TOHATHS 00 OPraHUYECKUX BEUIECTBAX KakK O COCAMHEHUSAX Yriepoja
(meran, 3TaH, STWJEH, alleTWJICH, 3TaHOJ, TJIMLEPUH, YyKCycHas kuciota). Ux cocraB u
xumuueckoe cTtpoeHue. [loHsTHE O OMONOTMYECKM BaXKHBIX BEILIECTBAX: JKHpaxX, OenKax,
VIIEeBOJaX — M WX POJIM B JKM3HU YeJOBeKa. MaTepualibHOEe €AMHCTBO OPTaHMYECKUX U
HEOPraHUYECKUX COCAMHEHUU.

Kpemnnii, ero ¢puzndeckne u XuMUUYECKHE CBOMCTBA, NOJIydeHHE U TpuMeHeHne. CoeqnHeHus
KpemHus B npupoje. OOurue npeacrapieHus 06 okcuae kpeMHus(IV) u kpeMHHEBON KHCIOTE.
Cunukarel, WX HCIOJIB30BaHWE B OBITY, MEAWIHMHE, MPOMBIIIICHHOCTH. BaxHeimme
CTPOUTENIbHbIE MaTepHalbl: KepaMUKa, CTEKJIO, ILIEMEHT, OeToH, xene300eToH. I[Ipobiembl
0€30MacHOTO UCIOJIB30BAHUS CTPOUTEIIBHBIX MATEPUAJIOB B TOBCEAHEBHOM KU3HU.

XUMUYECKUH IKCIEPUMEHT: N3y4eHHE 00pa3lioB HEOPTaHUUECKUX BEIIECTB, CBONCTB COJISTHOM
KHCJIOTHI; MPOBE/ICHUE KAYSCTBCHHBIX PEaKIUi Ha XJIOPUA-UOHBI M HAOIIOJACHHUE TTPU3HAKOB MX
MPOTEKAHUS; OMBITHI, OTpaXKarolue (PU3NYECKUE U XUMHUYECKHE CBOICTBA TaJOTEHOB U HUX
COeMHEHUH (BO3MOXXHO HCIIOJIb30BAaHUE BHICOMATEPHAIIOB); O3HAKOMIIEHHE C OOpa3laMu
XJIOpUJIOB (TaJIOTEHUIOB); O3HAKOMIIEHHE ¢ o0Opa3laMu cepbl U €€ COeIUHEHUSMU (BO3MOXKHO
WCIIOJIb30BAaHHWE BHUACOMATEpPUAJIOB); HAONIOACHUE TIpoliecca OOYIIMBAaHHUS —caxapa TOJ
JNEHCTBHEM  KOHIIGHTPHUPOBAaHHOW CEPHOM  KHUCIOTBHI, HW3Y4YEHHE XHMHUYECKUX CBOWCTB
pa30aBiIeHHON CEpHOW KHUCIIOTHI, MPOBEACHHE KAYECTBEHHON peakuuu Ha Cynb(paT-uoH H
HaOmo/IeHne TpHU3HaKa e€ MPOTeKaHUs; O3HAKOMJIEHHE ¢ (PU3MYECKUMH CBOMCTBaMHU a30Ta,
dochopa W uX coeauHEeHUU (BO3MOXKHO HCIIOJIB30BAHKME BHJAEOMATEpUaAIoOB), oOpasmamMu
a30THBIX M (GocPOopHBIX YAOOpeHHMii; moiaydeHue, coOupaHHe, pacro3HaBaHHE U H3yYEHHUE
CBOMCTB aMMMaKa; MPOBEJCHHE KAYECTBEHHBIX pEaklui Ha MOH aMMoHMs U (ocdar-uoH U
M3YyYeHHEe TPU3HAKOB UX MPOTEKAHMsI, B3aMMOJCHCTBHE KOHIIEHTPUPOBAHHON a30THOM KHCIOTHI
C MeZIbI0 (BO3MOKHO MCIOJIb30BAaHUE BUACOMATEPUAJIOB); U3yUEHHE MOJIeNIel KPUCTAIUNTMYECKUX
peméTok anmasa, rpadura, Qynnepena; o3HaKOMIIEHHE ¢ MPOIIECCOM afCOPOIMH PacTBOPEHHBIX
BEIIIECTB AKTUBUPOBAHHBIM VyIIEM W YCTPOWCTBOM TMPOTHUBOTas3a; IMOJIy4YeHUe, coOupaHue,
pacno3HaBaHUE U W3yYEHUE CBOWMCTB YIJIEKUCIIOr0 ra3a; MpOBeIeHNE KaUYeCTBEHHbIX peaKkui Ha
KapOOHAT- W CHUJMKAT-UOHBI U M3y4YEHUE TMPU3HAKOB MX NPOTEKAHUsS; O3HAKOMJICHHE C
MPOAYKIMEH CUIMKATHOW MPOMBINIJICHHOCTH; pEIIeHHe SKCIEePUMEHTAJIbHBIX 3aJad 10 TeMe
«Baxuelnme HeMeTaJUIEI U UX COETUHEHUS.

MerTasl U X COeTUHEHUS

OO6m1ast XxapaKTepUCTUKA XUMHUYECKUX JIEMEHTOB — METAJUIOB HA OCHOBAHUM WX TOJIOKEHUS
B Ilepuoguueckoil cucreme xumuuyeckux 3ieMeHToB [[. 1. MenzaeneeBa U CTpOEHHS aTOMOB.
Ctpoenne MerauioB. Mertamumueckas CBs3b M METAJUIMYECKas] KPUCTALTMYECKAs peneTKa.
DNEKTPOXUMHUYECKHA psii HaNpsHKeHW MeTauioB. Dusnyeckre M XUMHUYECKHE CBONCTBA
MeTayioB. O6mue crnocoObl moydeHus MetamioB. [IoHATHE O KOPPO3UK METAaIIJIOB, OCHOBHbIE
CrocoObl 3amUThl UX OT Koppo3uu. CmiaBbl (CTanb, YyryH, AIOPATIOMUHHUNA, OpOH3a) M UX
MpUMEHEHHE B OBITY U TIPOMBIIIIEHHOCTH.



[Ileounsle MeTauibl: noJIokeHUE B [lepuoaudeckon cucreMe XuMU4YeCKUX aieMeHToB [1. 1.
MeHnpeneeBa; CTpOEHHE HX aTOMOB; HaxoXJaeHHe B mpupoje. duznyeckne M XUMUYECKHE
CBOIiCcTBa (Ha mpuMepe HaTpus U Kanus). OKCUIbl U TUAPOKCUABI HaTpUs U Kanus. [Ipumenenue
LIEJIOYHBIX METAJIOB U UX COCIUHEHUM.

[Ilesr0uHO3EeMENIBHBIE METAJUIBI MarHUK M KaJbLMN: 1OJ0KeHHe B Ilepuonnueckoi cucreme
xuMuueckux sneMeHToB [[. M. MeHneneeBa; cTpoeHHE MX aTOMOB; HaXOXACHUE B IPUPOJIE.
dusuyeckue U XUMHYECKHE CBOIMCTBA MarHvsg M Kajablis. BakHeHIIMe cOeqUHEHHUS KaJblIUs
(oxeun, rugpokcu, cosun). JKECTKOCTh BOJIbI U CIIOCOOBI €€ YCTpaHEHUSI.

Amomunuil: nonoxenue B Ilepuonuueckoi cucremMe XMMHMYeCKuX dneMeHToB 1. U.
MenpeneeBa; CTpO€HHE aTOMa; HaxoxaAeHue B npupoae. dusznueckne U XMMUYECKHE CBOMCTBA
anmoMuHus. AM(pOTEpHBIE CBOMCTBAa OKCHJIA U THIPOKCHAA AITFOMUHUSI.

Kenezo: nonoxenue B Ilepuoauueckoit cucreme xumudeckux 3neMeHToB . . Menpeneesa;
CTpPOEHHE aToMa; HaxoxAeHue B npupone. dusnueckue M XUMHUYECKHE CBOMCTBA JKEJ€3a.
Oxkcuapl, Tuapokcubl u conn xxenesa(ll) u xenesa(Ill), ux cocras, CBONCTBA U MOTYYCHUE.

XUMHUYECKUH OSKCIIEPUMEHT: O3HAKOMJICHHE ¢ O0pasllaMd METaJUIOB M CIUIaBOB, UX
bu3NYeCKUMU  CBOMCTBAMH; H3y4YEHHE pE3yJbTaTOB KOPPO3UH METAIOB  (BO3MOXKHO
UCTIOJIF30BaHUE BHEOMATEPHAIIOB), OCOOCHHOCTEH B3aUMOJICHCTBUS OKCHAA KaJbIUA M HATPUS
C BOJIOH (BO3MOXHO HCIIOJIb30BAHKE BUICOMATEPHAIIOB); UCCIEAOBAHNE CBOMCTB JKECTKOM BOJIBI;
polecca TOPEHHs JKeje3a B KHUCIOpoAe (BO3MOXHO HCIIOJIb30BAHUE BMJIEOMATEPHAIIOB);
MPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX PEaKIIUi HAa MOHBI (MAarHus, KaJbIHs, aTIOMUHUS, IIUHKA,
xkenesa(ll) m xeneza(Ill), menu(Il)); mabmrogeHune w omMcaHWe MPOIECCOB OKpAIIUBAHUS
IUIAMEHU MOHAMU HATPHsl, Kalius U Kalnblus (BO3MOXKHO HCIIOJIb30BAaHUE BHJIEOMATEPUAIIOB);
UCCIieIoBaHNE aM(OTEPHBIX CBOMCTB T'HJIPOKCHAA AIOMUHUS M TUAPOKCHIA IIMHKA; PELICHUE
SKCHEPUMEHTAIBHBIX 33/1a4 110 TeMe «BaxxHelme MeTaibl U UX COSAMHEHUS».

XHMHMS M OKpYXKarolas cpeaa

HoBele maTepuaiibl 1 TexHOJOrMU. BelectBa 1 Matepuansl B IOBCEIHEBHOM )KM3HU YEJIOBEKA.
XuMus U 310poBbe. bezonacHoe HCNONb30BaHUE BELIECTB U XUMUYECKUX PEAKIUN B OBITY.
[lepBas mnoMomib 0OpU XUMHYECKUX OXKOrax U OTpaBieHHsX. (OCHOBBI 3KOJOTHYECKOU
rPaMOTHOCTH. XHMMHYECKOE 3arpsi3HEHUE OKpY’Kawolled cpeabl (MpeaenpHas A0mycTuMas
koHueHTpauus Bemects — [1/IK). Poiabs xumuu B perieHnn 3K0J10rHYeckux npooieM.

[IpuposHblE HCTOYHUKH YTIIEBOJOPOAOB (Yrojib, HMPUPOAHBIN ra3, He(Th), MPOAYKTHl HUX
nepepaboTKU, UX POJIb B OBITY U IPOMBIIIJICHHOCTH.

XUMUYECKUIN 3KCIEpUMEHT: U3yuyeHue oOpas3loB MaTepHasioB (CTEKJIO, CIUIaBbl METAJJIOB,
MIOJIMMEPHBIE MATEPUAJIBI).

MesxnpeaMeTHbIE CBSI3U

Peanm3aruss MeXNpeIMETHBIX CBSi3eld MPU U3YYCHUH XUMHH B 9 Kjacce OCYIIECTBISICTCS
Yyepe3 HCMOJIb30BaHHE KakK OOIIMX €CTeCTBEHHO- HAYYHBIX TMOHSTUN, TaK M TOHSITHIA,
SIBIISTFOIIAXCSI CHCTEMHBIMH JIIL  OTJENBHBIX TPEJAMETOB ECTECTBEHHO- HAyYHOTO ITHKJIA.
Peanuzarus MeXINpeaMETHBIX CBSA3EH MPH M3yYEeHUH XUMHUU B 9 Kilacce OCYyIIEeCTBISETCS uepe3
UCIIOJIb30BaHNE KaK OOIIMX €CTECTBEHHO- HAYYHBIX IMOHATHH, TaK W TOHSITHHA, SBIISIOIIMXCS
CUCTEMHBIMU JIJIsl OTJENBHBIX MIPEIMETOB €CTECTBEHHO- HAYYHOTO IIMKIIA.

OO0mme ecTeCTBEHHO- HAay4HbIC MOHSATHS: Hay4YHBIH (haKT, TUIIOTE3a, 3aKOH, TEOPHSs, aHAJIHU3,
CUHTE3, KIacCHU(UKalus, NEePUOAUYHOCTh, HAONIOJCHHUE, OKCIEPHUMEHT, MOJAEIUPOBaHNE,
HU3MEpEeHHEe, MOJICIh, SIBJICHHUE, TAPHUKOBBIN (D (EKT, TEXHOIOTHS, MaTepUaITHI.

@duzuka: Marepusi, aroM, OJJEKTPOH, TMPOTOH, HEUTPOH, WOH, HYKIUI, H30TOIMBI,
pPaJlMOaKTUBHOCTh, MOJICKYJIA, OJEKTPUYCCKHA 3apsj, MPOBOIHHKH, IOJYIIPOBOTHUKH,
TUDIIEKTPUKH, (HOTOIIEMEHT, BEIIECTBO, TENO, 00BEM, arperaTHoe COCTOSIHHE BEIIeCTBa, ras,
pacTBOp, PacTBOPUMOCTh, KPHUCTAJUTHYECKAs PEMETKA, CIUIaBbl, (U3HUYSCKHUE BEITHMYUHBI,
€IMHUIIBI I3MEPEHUSI, KOCMHUECKOE MPOCTPAHCTBO, MIaHETHI, 3BE3 b1, COHIIE.

buonorus: ¢otocunTes, nbpixaHue, Ouocdepa, SKOCUCTEMA, MHUHEpAIbHbIE YIO0OpEeHMUS,
MUKPOIJIEMEHTHI, MAKPOAJIEMEHTHI, TUTATEILHBIE BEIECTRA.
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I'eorpadus: armocdepa, runpocdepa, MUHEpPAIIbI, TOPHBIE MOPO/bI, MOJE3HBIE NCKOIAEMBIE,
TOILUIMBO, BOJHBIE PECYPCHI.

IlnanupyeMsble pe3yJbTaThbl OCBOCHHS Y4eOHOT0 mpeaMeTa « XuMus»
JIMYHOCTHBIE pe3yJabTaThl OCBOSHHS IPOrpaMMbl OCHOBHOTO 00OmIEro 0oOpa3oBaHUs
JOCTUTaOTCA B XOA€ 06yquH51 XUMHU B €IUHCTBEC y‘IGGHOfI U BOCIIUTATEILHOU ACATCIIbHOCTHU
OpraHu3anud B COOTBETCTBUH C TPAIAWIHUOHHBIMA POCCHUHCKAMH COIIMOKYJIBTYPHBIMH U
AYXOBHO-HPABCTBCHHBIMU LCHHOCTAMM, IIPUHATBIMU B OGH.IGCTBC InpaBuJiaMd MW HOpPMaMHU
MOBEJICHUST M CIHOCOOCTBYIOT TMpoOIleccaM CaMOIIO3HAHUS, CaMOpa3BUTHS M  COIMAIH3AIUU
o0yyJarouxcs.

JInyHOCTHBIE pe3yJIbTAThI

JIMuHOCTHBIE pe3yJabTaThl OCBOEHHSI IPOrpaMMbl  OCHOBHOTO oOmiero oOpa3oBaHUs
JOCTUTaOTCA B XOA€ 06yquH51 XUMHHU B €IUHCTBEC y‘IGGHOfI U BOCIIUTATEILHOU ACATCIIbHOCTHU
OpraHu3anud B COOTBETCTBUM C TPAIWIMOHHBIMH POCCHUCKUMH COIMOKYJIBTYPHBIMH U
AYXOBHO-HPABCTBCHHBIMU LECHHOCTSAMMH, IIPHUHATHBIMU B O6HICCTBC InpaBuJiaMd M HOpPMaMH
MOBEJICHUST M CHOCOOCTBYIOT TIpOIlECCAaM CaMOIIO3HAHUS, CaMOPa3BUTHS M COLMAIHM3ALUU
o0ydJarouuxcsi.

JIMYHOCTHBIE PE3yabTATHI OTPAXKAIOT CHOPMHUPOBAHHOCTh, B TOM YHCIIE B YACTH:

IMaTproTHYECKOTr0 BOCIUTAHUS

1) LEHHOCTHOIO OTHOIIEHHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY U HAyYHOMY
HACJIC/INI0, TIOHMMAHUsl 3HAYCHUS XMMHUYECKOW HayKd B JKU3HH COBPEMEHHOIO OOIIECTBA,
CIIOCOOHOCTH BJIAJCTh JIOCTOBEPHOW MH(OpMANUEH O MEePEeIOBBIX NOCTHKCHUSAX M OTKPBITHAX
MHPOBOM U OTCYECTBEHHOH XUMHUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHMSAX 00 YyCTpOWCTBE
MHpa 1 00IIeCTBa;

I'paknanckoro BocnuTaHus

2) mpeAcTaBi€HUS O COLMAIBHBIX HOPMax M MpPaBUIAX MEXJIMYHOCTHBIX OTHOLICHUHA B
KOJUIEKTHBE, KOMMYHUKATHBHOM KOMIIETEHTHOCTH B OOILECTBEHHO IIOJIE3HOH, Yy4eOHO-
UCCIIEI0BATEIbCKON, TBOPUECKOM M APYIUX BUJAX JNEATEILHOCTH; TOTOBHOCTH K pa3HOOOpa3HOM
COBMECTHOM ACATCIBHOCTH IIPU BBIITOJHCHHUHU y‘Ie6HBIX, IIO3HABAaTCJIbHBIX 3a/Ja4, BBIIIOJHCHUN
XUMHUYECKHX KCIIEPUMEHTOB, CO3aHUU YYEOHBIX NMPOEKTOB, CTPEMJICHHSI K B3aMMOIIOHUMAHHUIO
U B3aMMOINIOMOINIM B TIpoliecce 3TOH y4eOHOM AesITeNbHOCTH; TOTOBHOCTH OLIEHUBAaTh CBOE
MOBEJCHUE U IOCTYIKM CBOMX TOBAapHUIIEH C MO3ULUU HPABCTBEHHBIX U IPABOBBIX HOPM C
y4E€TOM OCO3HAHUS ITOCJIEICTBUI MIOCTYIIKOB;

ILleHHOCTH HAYYHOTO MO3HAHUS

3) MHpPOBO33PEHYECKUX TPEICTABIEHWA O BEIMIECTBE M XUMHYECKOM  pEakiuu,
COOTBETCTBYIOIIUX COBPEMEHHOMY YPOBHIO Pa3BUTHs HAYKH M COCTABJISIOUIMX OCHOBY JUIS
MOHWMAHUS  CYIIHOCTH HAay4YHOW KapTHUHBI MHpA; MPEACTABICHUH 00 OCHOBHBIX
3aKOHOMEPHOCTAX Pa3BUTUSA TPUPOIbI, B3AMMOCBS3SIX YEIOBEKA C MPUPOJHON Cpelloi, O posin
XHUMHUU B MIO3HAHUH 3TUX 3aKOHOMEPHOCTEH;

4) mo3HaBaTEeNbHBIX MOTHBOB, HAIPABJICHHBIX HAa TOJyYE€HHE HOBBIX 3HAHUU MO XUMHH,
HEOOXOIUMBIX TSl OOBSICHEHUS HAOTI0JAEMBIX MTPOIIECCOB U SBJICHHIA;

5) mo3HaBaTeNbHOW, WH(POPMAIIMOHHON W YUTATEIHCKOM KYIbTYphl, B TOM YHCJI€ HaBBHIKOB
CaMOCTOSITEIbHOW pa0OThl C y4eOHBIMH TEKCTaMH, CIPABOYHOM JIMTEPATYypOH, JOCTYITHBIMU
TEXHUYECKUMHU CPEJICTBAMU MH(GOPMAITMOHHBIX TEXHOIOTHIA,
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6) uHTepeca K OOyYEHHUIO W TIO3HAHMIO, JTIOO03HATETFHOCTH, TOTOBHOCTH M CIIOCOOHOCTH K
camMo00pa30BaHMIO, MMPOSKTHONW M MCCIIENOBATEIBCKON JIEATEIILHOCTH, K OCO3HAHHOMY BBIOODY
HATPABICHHOCTH W YPOBHS O0YUYCHHUS B TaTbHEHUIIIEM;

@opMUpPOBaHUsI KYJbTYPbI 310POBbSI

7) oco3HaHHsI IEHHOCTH JKU3HU, OTBETCTBEHHOT'O OTHOIICHHUS K CBOEMY 370POBBIO, YCTAaHOBKHU
Ha 370pPOBBIA 00pa3 JKU3HU, OCO3HAHMS TIOCICACTBUU WM HENPHUSTHUS BPEIHBIX MPHUBBIYCK
(ymoTpeOaeHuss ajakorojisi, HAapKOTUKOB, KYypeHHs), HEOOXOAMMOCTH COOJIIOACHHUS IpaBUII
0€30MacHOCTH NP OOPAEHUH ¢ XUMHUYECKHUMH BEIIECTBAMU B OBITY U peaTbHOMN KH3HHU;

TpyaoBoro BocnuTaHus

8) mHTEpeca K MPAaKTUYECKOMY M3YUEHHUIO MPOodeCccuil U TpyAa pa3iuyHOro poja, yBaXEHUE K
TpyAy W pe3yibTaraM TpPYyIOBOW JAEATEIbHOCTH, B TOM 4YHCIE Ha OCHOBE IIPUMEHEHUS
OPEIMETHBIX 3HAHWM 10 XWUMHH, OCO3HAaHHOTO BbIOOpa WHIWBUAYAJIbHOW TPAaEKTOPUU
IPOJOJDKEHUs 00pa30BaHUs C Y4ETOM JIMYHOCTHBIX MHTEPECOB U CIIOCOOHOCTH K XHUMMHH,
OOIIECTBEHHBIX MHTEPECOB W MOTpPeOHOCTEH; ycnemHol MmpodecCHOHaIbHON ACATEIbHOCTH U
pa3BUTHSI HEOOXOAUMBIX YMEHU; TOTOBHOCTb a/1alITUPOBAThCS B IPO(PECCHOHANIBHOI cpelie;

JKO0JI0rH4eCKOro BOCIIUTAHUSA

9) 5KOJIOTHYECKH 11e]IECO00Pa3HOr0 OTHOIICHUS K MIPUPOJIC KaK UCTOYHUKY KHU3HH Ha 3emiie,
OCHOBE €€ CYIIECTBOBAaHMS, MOHUMAHUS IIEHHOCTH 3J0pOBOro U Oe3omacHoro obpasza KHU3HH,
OTBETCTBCHHOTO OTHOIICHUS K COOCTBEHHOMY (HU3HYECKOMY H TICUXHYECKOMY 370POBBIO,
OCO3HAHHUSA IIECHHOCTH COOJIOACHHSI IPaBUI 0€30MaCHOTO MOBEACHHS TP paboTe ¢ BEIleCTBAMHU,
a TaK)Ke€ B CUTYyalHsIX, YTPOKAOIINX 3JI0POBbIO U KU3HU JIIOJIEH;

10) crmocoOHOCTH MPUMEHSTh 3HAHUS, MOJy4aeMble MPU U3YYEHUU XHMHH, Ui PEIICHUs
3a7]a4, CBSI3aHHBIX C OKPYKAIOWIEW MPUPOJHON CPENOW, MOBBIIICHUS YPOBHS 3KOJIOTHMYECKON
KYJIBTYpPbI, OCO3HAHUS TJI00ATFHOTO XapakTepa SKOJIOTHYECKUX MpoOJieM U MyTed WX pelieHus
MOCPEACTBOM METOJIOB XHUMUU;

11) SKONMOTMYECKOTO0 MBINUICHHUS, YMEHHs PYKOBOJCTBOBATbCS KM B II03HABaTENbHOM,
KOMMYHUKATUBHOM M COLIMATIbHOM MPAKTHKE.

MeranpeameTHsblie pe3yabTaThl

B cocraBe MeTanpenMeTHBIX pe3yabTATOB BBIACIAIOT 3HAYMMble Ui  (OPMHUPOBAHUS
MHUPOBO33pEHUsI OOIICHAYYHbIE MOHATUS (3aKOH, TEOpHS, NMPUHIUI, TMIOTEe3a, (akKT, cUCTEMA,
npolecc, JKCHEPUMEHT U Jp.), KOTOpPbIE HCIOJIb3YIOTCSI B €CTECTBEHHO-HAYYHBIX Y4EOHBIX
npeaMeTax U MO3BOJISIIOT Ha OCHOBE 3HAHUM M3 ATUX MPeIMETOB (POPMUPOBATH MIPEICTABICHHUE O
LIEJIOCTHOM Hay4YHOH KapTHHE MHpa, U YHUBEpCalbHble yuyeOHble AEHUCTBUS (IIO3HABATENbHBIE,
KOMMYHHMKAaTHBHbBIE, PETYJIATUBHBIE), KOTOpble oOecnedynBaroT (OPMUPOBAHME TOTOBHOCTH K
CaMOCTOSITENIbHOMY IJIAHUPOBAHUIO M OCYIECTBICHUIO YUEOHON JEATEIbHOCTH.

MeTtanpeameTHble pe3yabTaThl OCBOEHHSI 00pa30BaTeIbHON MPOrpamMMbl 110 XMMHH OTPaKaroT
OBJIAJICHUE YHUBEPCAIbHBIMU II0O3HABATEIbHBIMU ACUCTBUSMHU, B TOM YHUCIIE:

ba30BbIMH J10rH4YeCKUMH e CTBUSIMHU

1) ymMeHueM HCIOoJIb30BaTh MNPUEMBI JIOTMYECKOT'O MBIIUIEHUS TIpPU OCBOCHUM 3HAHUM:
pacKpbIBaTh CMBICI XMUMHMUYECKHUX MOHATHM (BBIOCNATH MX XapaKTEpHbIE MPHU3HAKH,
yCTaHaBJIMBATh B3aUMOCBA3b C APYTUMH MOHITUSMH), UCTIOIb30BATh MOHATHS U1 OOBSICHEHUS
OTIIENbHBIX (DAKTOB U SIBICHUN; BHIOMpAaThb OCHOBAaHUS M KPUTEPUHM Ui KIAacCHU(PUKALUU
XUMUYECKHUX BELIECTB U XUMUYECKUX PEAKIUH; YCTAaHABINUBATH IPUYMHHO-CIIEICTBEHHBIE CBS3HU
MeX1y 00bEKTaMH U3YyUEHUs; CTPOUTH JIOTHUECKHUE pacCy IeHUs (MHAYKTUBHbIE, 1€ TyKTHUBHbIE,
10 aHAJIOTHH); J€NATh BBIBOJIBI U 3aKJIFOUEHUS;
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2) yMEHUEM NPUMEHATH B MPOLECCE MO3HAHMS NMOHATHA (IIPEAMETHBIE U METalpEIMETHBIE),
CHUMBOJIMYECKHE (3HAKOBBbIE) MOJEIH, HCHOIb3yeMble B XHMMH, IPeoOpa3oBbIBATH HIMPOKO
IIPUMEHSIEMbIE B XUMUU MOJICIbHBIE IIPEICTABICHUSI — XUMUYECKUM 3HaK (CUMBOJ 3JIEMEHTA),
XUMHYecKass (opMyJa M YpaBHEHHE XHMMUYECKONW pEaKUMd — IpU pelIeHUuH YydeOHo-
[IO3HABATEJIbHBIX 3a/a4y; C Y4YETOM OTUX MOJAEIBHBIX IPEJICTaBICHUN BBIABIATH U
XapaKTepu30BaTh CYLIECTBEHHbIE NMPU3HAKH HU3y4aeMbIX OOBEKTOB — XMMHUYECKHMX BELIECTB U
XUMHUYECKHX pPEaKUuil; BBIBIATH OOIIME 3aKOHOMEPHOCTH, NMPHUUYUHHO-CIICACTBEHHBIC CBSI3U H
IPOTUBOPEYMs] B U3y4yaeMbIX IPOLECCAX U SABJICHUAX; MpeanaraTb KPUTEPUU I BbIABICHUS
ATHUX 3aKOHOMEPHOCTEH U MPOTUBOPEUHIA; CAMOCTOSATENILHO BEIOMPATH CIIOCO0 perieHus yaeOHOH
3ajjaud (CpaBHUBATh HECKOJbKO BapHUAHTOB peEIlEHHs, BbIOMpaTh Haubojiee MOIXOASLIUN ¢
y4€TOM CaMOCTOSTEIbHO BbIIEICHHBIX KPUTEPHUEB);

Ba3oBbIMHu ncce10BaTeIbCKUMH AeHCTBUSIMHU

3) yMEHHMEM HCII0JIb30BATh IIOCTABJIEHHBIE BOIIPOCHI B KA4€CTBE MHCTPYMEHTA IO3HAHMS, a
TaKKe B KadyecTBE OCHOBBI Ul (OPMHUPOBAHUS TMIIOTE3bl IO IMPOBEPKE MPAaBUIBHOCTU
BBICKA3bIBAEMBIX CYXICHUI;

4) npuoOpeTeHHe ONbITa MO IUIAHUPOBAHHUIO, OPraHU3alMd M IMPOBEJCHHUIO YYEHHYECKHX
HKCIIEPUMEHTOB: YMEHHE HAOII0aTh 32 XOJI0M Mpoliecca, CAaMOCTOSTEIbHO TPOrHO3UPOBATh €r0
pe3yibTar, (opMyIMpoBaTh OOOOLIEHHS W BBIBOABI MO pe3yiabTaTaM IPOBEIEHHOIO OIbITA,
MCCJIEIOBAHMSI, COCTABIIATh OTUET O IPOEIaHHON padoTe;

Paboroii c undpopmanuei

5) ymeHueM BbIOMPATh, aHATU3UPOBATH U HHTEPIIPETHPOBATH HH()OPMAIMIO Pa3IMYHBIX BHJIOB
U GOpM IIPEICTABICHHUS], OJYYaeMYI0 U3 pa3HbIX HCTOYHUKOB (HAyYHO-TIONYJIsIpHAs ITepaTypa
XUMHYECKOIO COJIEp’KaHus, CIpaBOYHbIE mocoOus, pecypchl MHTepHeTra); KpUTHUYECKU
OLIEHUBATh IPOTUBOPEUUBYIO U HEJIOCTOBEPHYIO MH(POPMALIHIO;

6) yMEHUEM MPUMEHSATH PA3INYHbIE METO/IBI U 3aIIPOCHI MIPH MOKCKE U 0TOOpEe MHPOPMALTUH
COOTBETCTBYIOLUX JAHHBIX, HEOOXOAMMBIX JJIs1 BBIITOJHEHHs YUE€OHBIX U M03HABATEIbHBIX 3a/1a4
OTIPEeNIeIEHHOTO THUMA; NPHOOpPETeHHE OMbITa B 00JACTH WCIONB30BaHUS HH(POPMAIMOHHO-
KOMMYHHKATUBHBIX TEXHOJIOTUH, OBJIAZICHHE KYIbTYPOH aKTUBHOI'O MCIIOJIB30BaHMS PA3IUUHBIX
IIOMCKOBBIX CHCTEM; CAMOCTOATEIbHO BBIOMPATh ONTHUMAIbHYIO (OpMy MpencTaBiICHUS
UHGOpPMALlMM U WUIIOCTPUPOBATH peEIIaeMble 3a/1a4d HECIOXKHBIMH CXEMaMH, AMarpaMMaMi,
apyrumu popmamu rpaduku 1 UX KOMOWHALUSAMU;

7) yMEHHMEM MCIIOJIb30BaTh W AaHAJIM3MPOBATh B Ipolecce y4eOHOM M HCCIIe0BaTEeNIbCKOM
JEeSATENIbHOCTH UH(POPMAIIUIO O BIMSHUU IPOMBIIIIEHHOCTH, CEILCKOT0 X0341CTBA U TpaHCIOpTa
Ha COCTOSIHME OKPYXKaIOLIEH PUPOJHON CPEbI;

YHuBepcalbHBIMM KOMMYHHKATUBHBIMH el CTBUSIMU

8) ymeHHMeM 3aJaBaTh BOIPOCHl (B XOJ€ JHajlora W/MIM JUCKYCCHHM) IO CYIIECTBY
oOcyxxgaemMoil Tembl, (OpPMYIHpPOBaTH CBOM MPEAJIOKEHUS OTHOCUTENBHO BBITOJIHEHUS
IIPEUI0KEHHON 3aJa4H;

9) nmnpuoOpereHre OMbITa MPE3CHTAIMU  PE3YIHTATOB  BBIMIOJIHEHUS  XUMHUYECKOTO
JKCIepUMeHTa (Ja00opaTOPHOTO OMbITa, J1a0OpPaTOpHOW pPabOTHI MO MCCIEIOBAHUIO CBOWCTB
BEIIIECTB, YU€OHOTO MPOEKTA);

10) 3auHTEepecOBaHHOCTH B COBMECTHOH €O CBEpCTHHUKAaMHM IIO3HABaTEIbHOW U
HCCJIEIOBATENIbCKON N1€ATEIbHOCTU MPU PELICHUM BO3HMKAIOMIMX MpoOJieM HAa OCHOBE yuyéTa
OOIIMX HMHTEPECOB U COTJacOBaHMs MO3MLUN (0OCYyXIeHHs, OOMEH MHEHUSMH, «MO3TOBBIE
HITYPMBI», KOOPAMHALIUS COBMECTHBIX JAEHCTBUIA, ONpe/iesieHe KPUTEPUEB MO OLIEHKE KauecTBa
BBINIOJTHEHHO! paboTHI  Jp.);

YHuBepcalbHBIMM PeryJIITHBHBIMHU A€l CTBUSIMH

11) ymeHuem caMOCTOSITEILHO ONPENENSTh L€ IEATENbHOCTH, INIAHUPOBATh, OCYLIECTBIIATD,
KOHTPOJIMPOBaTh W MpPU HEOOXOAUMOCTH KOPPEKTHPOBAaTh CBOIO JI€ATEIbHOCTh, BBIOMPATH
HanOonee dS(QeKkTuBHbIE CIMOCOOBI pelIeHHs Yy4eOHbIX W IO3HABaTEJIbHBIX  3ajad,
CaMOCTOSTENIBHO COCTABJIATh WJIM KOPPEKTUPOBATh NPEIJIOKEHHBIA AITOPUTM JIEWCTBUM NpH
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BBIMOJIHEHUH 33aJaHUN C Y4E€TOM MOJY4YEHHMS HOBBIX 3HAaHUM 00 H3ydaeMbIX OOBEKTaxX —
BEIIIECTBAX U PEaKUsX; OLEHNUBATh COOTBETCTBUE MOJYYEHHOIO Pe3yJIbTaTa 3asBJICHHOM 1IeIu;
12) ymeHueM UCcnoiabp30BaTh U aHAIU3UPOBATh KOHTEKCTHI, IIPEUIaraéMble B YCJIOBUM 3a/laHUM.

IIpeaMeTHbIE pe3ybTAThI

B cocraBe mpeaMeTHBIX peE3yNbTaTOB IO OCBOCHHMIO OOS3aTEIBHOIO  COACpKaHMUS,
YCTaHOBJICHHOTO pabouell MmporpamMMmoi, BBIJCISIOT: OCBOCHHBIC OOYYaIOMIMMUCS Hay4dHBIC
3HAHHUSA, YMEHUS U CHOCOObI JeHCTBUH, crieuuduyeckue aias npeaMeTHOH olnactu «XuMHs,
BUJIbI JICATEILHOCTH IO MOJYYEHHUIO HOBOT'O 3HAHMUS, €ro MHTEPIpETalud, IpeoOpa3oBaHUI0 U
MPUMEHEHHUIO B PA3JIMYHbIX YY€OHBIX U HOBBIX CUTYAIlUsX.

[IpenMeTHBIE pPE3yNbTAaThl OTPAXKAIOT CHOPMUPOBAHHOCTH Yy OOYHYAIOIIUXCS CIEAYIONINX
YMEHHUI:

8 knace

1) packpvisams cmbici OCHOBHBIX XMMHYECKHX IIOHSTHI: aToM, MOJIEKYyJa, XUMHYECKHIA
3JIEMEHT, MPOCTOE BEIIECTBO, CJOYKHOE BEIIECTBO, CMeCh (OIHOPOAHAsE WU HEOJAHOPOIHA),
BAJICHTHOCTh, OTHOCHUTEJIbHASI aTOMHAsh M MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb,
MOJIIpHasl Macca, MaccoBas JI0JiI XUMUYECKOTO 3JIeMEHTa B COEIMHEHUU, MOJSPHBIA 00BEM,
OKCHJI, KHCJIOTa, OCHOBAHHUE, COJIb, JEKTPOOTPULIATEILHOCTD, CTEIIEHh OKUCICHHS, XUMHUECKas
peakiusi, KinaccuUKaMs peakiuil: peaklud COEIUHEHUS, PeaKlUu PpaszloKEHUs, peakluu
3aMeIICeHus], peakiuu 0OMeHa, 9K30- U SHIOTEPMHUYECKUE PEAKIINHU; TEIUIOBOK () (HEKT peaKiuu;
ApO aTOMa, PIIEKTPOHHBIN CJIOW aToMa, aTOMHasi OpOUTalb, paANyC aToMa, XUMUYecKas CBS3b,
NOJISIpHAsl U HETIOJISIPHAsi KOBAJICHTHAs! CBS3b, MOHHAS CBS3b, MOH, KATHOH, aHWOH, PacTBOD,
MaccoBast 10Jis BellecTBa (MIPOLIEHTHAs! KOHIICHTPAIlKs) B PaCTBOPE;

2) unIOCmpupo6ams B3aMMOCBSI3b OCHOBHBIX XMMUYECKUX MOHITUHN (CM. 1. 1) U IPUMEHSTH
9TH TMOHATHUS TPU ONMCAHUU BEIIECTB U UX MPEBPAILCHUI;

3) ucnonvzosams XUIMUYECKYIO CUMBOJIMKY Ul COCTABJICHHS ()OPMYJT BEIIECTB M yPaBHEHHIA
XUMHUYECKHX PEaKIIHii;

4) onpedensimb BAICHTHOCTh aTOMOB 3JICMEHTOB B OWHApHBIX COCIUHCHHUSAX;, CTEICHb
OKHCIICHHSI 3JIEMEHTOB B OMHAPHBIX COEMHEHUSX; IPUHAJICKHOCTD BEIIECTB K ONpPeIeIEHHOMY
KJIacCy coeAuHEeHuW mo ¢opMmynaM; BUJ XHUMHUYECKOW CBs3M (KOBAJIGHTHAass W HOHHAas) B
HEOPraHMUYECKUX COEUHEHUSX;

5) packpvisame cmwica Tlepuoauueckoro 3akona J[. M. MeHaeneeBa: J1eMOHCTPUPOBATH
NOHUMaHME MEePUOANYECKOIN 3aBUCIMOCTH CBOMCTB XMMHUYECKHX SJIEMEHTOB OT UX MOJIOKEHUS B
[Tepnomudeckoil cucTeme; 3aKOHOB COXPAHEHHS MAacChl BEIIECTB, IOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YY€HHMsI, 3aKOHa ABOTa/Ipo; OMUCHIBATh U XapaKTEpPU30BaTh TAOIUYHYIO GOpMy
[Teprnomuveckoil CUCTEMBl XMMHUYECKUX DJIEMEHTOB: pa3jiMyaTh MOHATHUS «TJaBHAs MOJTPYIa
(A-rpynmna)» u «mob6ouHas noarpynna (b-rpynma)y», Manbsie u OoJblIMe MEPUOJIBI; COOTHOCUTh
0003HaueHMsI, KOTOpPBIE UMEIOTCs B Tabmmie «lleproamueckas cucreMa XUMUYECKUX DIIEMEHTOB
J. . MenneneeBa» ¢ 4YHCIOBBIMM XapaKTEPUCTHUKAMH CTPOCHHMS ATOMOB XHUMHUYECKUX
DIIEMEHTOB (COCTaB H 3apsija siapa, oOInee YWCiIo SJIEKTPOHOB M pachperefieHHe WX IO
AIIEKTPOHHBIM CIIOSM);

6) kraccuguyuposamv XUMUYECKHE 3JICMEHTBI, HEOPraHUYECKUE BEIIECTBA; XUMHUYECKHE
peakiuu (1o YUCIIy U COCTaBY yYacTBYIOIIMX B PEAKIIMU BEIIECTB, IO TEINIOBOMY 3P DEKTY);

7) xapaxmepuzosamo (onuceléams) o0NIME XUMHYECKHE CBOWCTBA BEMIECTB Pa3IUUHBIX
KJIACCOB, MOATBEPIKIasl ONMCAaHHE MPUMEPaMHU MOJIEKYJISPHBIX YPaBHEHHH COOTBETCTBYIOLIMX
XUMUYECKHUX PEAKINN;

8) mpoenoszuposams CBOMCTBA BEIIECTB B 3aBHCUMOCTH OT HX KadyeCTBEHHOTO COCTaBa;
BO3MOYKHOCTH MPOTEKAHHSI XUMHYECKIX TPEBPANICHUI B PA3ITUYHBIX YCIOBHUSIX;
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9) 6bluUCIAMb OTHOCUTEIBHYIO MOJICKYJSIPHYIO M MOJISIPHYIO MAacChl BEILECTB; MAacCOBYIO
JIOJTI0 XMMHUYECKOT0 3JIEMEHTA 110 (hopMyIie COeANHEHNS; MAaCCOBYIO JOJIIO BEIIECTBA B PAaCTBOPE;
IIPOBOJIUTH PACUETHI 110 YPAaBHEHUIO XUMUYECKOU peaKlvH;

10) npumensims OCHOBHBIC ONEPALMH MBICIUTEIBHON NEITEIBHOCTH — aHajlu3 W CHHTE3,
cpaBHeHHE, 0000IIeHHe, CHCTEMaTH3alMil0, KIacCU(UKAlWIO, BBISIBICHHE MPUYUHHO-
CIIC/ICTBEHHBIX CBSI3€ — JUIi H3YYCHHs CBOWCTB BEIIECTB W XHMUYECKUX PEaKIuii;
€CTeCTBEHHO-HAYYHBIE METOJAbI TO3HAHUS — HaONIOJeHUe, HW3MEpEeHUe, MOJCIMPOBAaHHE,
9KCIIEPUMEHT (peaIbHbIM U MBICTICHHBII);

11) cnedosams ipaBuIaM  MOJIB30BAHUS ~ XMMHUYECKOH  MOCYIOM W J1abOpaTOpHBIM
o0opymoBaHMEeM, a TakXKe MpaBWwIaM OOpamIeHus] C BEIIECTBAMH B COOTBETCTBHU C
UHCTPYKLHUSMHU TI0 BBIIOJHEHUIO JaOOpPAaTOPHBIX XWMHYECKHX OIBITOB IO MOJNYYCHHIO W
COOMpaHUIO Ta3000pa3HBIX BEIIECTB (BOJOPOAA M KUCIIOPOZA), MPUTOTOBICHUIO PAaCTBOPOB C
OnpeAeEHHOM MacCOBOM JOJIEM PAacTBOPEHHOrO BENIECTBA; IUIAHUPOBATh M IPOBOJUTH
XMMHYECKHE SKCHEPUMEHTHI 110 PACIO3HABAHUIO PACTBOPOB IIENOYEH M KHUCIOT C MOMOIIBIO
UH/INKATOPOB (JIakMycC, eHOIPTATICHH, METUIOPAHK U JP.).

9 kaace

B cocraBe mpeaMETHBIX pE3yNbTaTOB IO OCBOCHHIO OOS3aTEIBHOTO  COACpKaHMUS,
YCTAaHOBJICHHOTO JaHHOM TPUMEPHOW paboueld MpOrpaMMOM, BBIJCISAIOT: OCBOCHHBIC
oOydJalmuMuUCs Hay4YHbIe 3HAHUS, YMEHHS M CHOCOOBI AeHCTBWIA, crnenuduueckue s
npeaMeTHoW oOnactu «XUMHS», BUIBl JEATEIBHOCTU MO TMOJIYYEHHIO HOBOIO 3HAHHUS, €ro
MHTEPIIPETALNU, TPEOOPA30BAHUIO U IPUMEHEHUIO B PA3IMYHBIX YUEOHBIX U HOBBIX CUTYAILIHUSX.

[IpenmeTHbie pe3yabTaThl MPENCTABICHBI OTPAXKAIOT CHOPMHPOBAHHOCTH y OOYYaAIOIIUXCS
CJEYIOLIUX YMEHHI:

1) packpvisams cmbici OCHOBHBIX XHMHUYECKHX IOHATHI: XHUMHYECKUH DJIEMEHT, aToM,
MOJIEKYJIa, HOH, KaTHOH, aHHOH, MPOCTOE BEILIECTBO, CI0KHOE BEUIECTBO, BAJIEHTHOCTb,
AJIEKTPOOTPHULIATEILHOCTh, CTENEHb OKUCIIECHUS, XMMMYECKas pEakius, XUMHUYEcKas CBS3b,
TEIUI0BOM 3P EKT peakiuu, MOJb, MOJISIPHBIA 00BEM, PACTBOP; AJIEKTPOIUTHI, HEAIEKTPOIUTHI,
DIIEKTPOIUTUYECKAsT MCCOIMALUS, PEaKIUd HOHHOTO OOMEHa, KaTajiu3aTrop, XHMHUYECKOe
paBHOBecHe, OOpaTHUMble U HEOOpaTHMbIE pPEaKLUH, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIC
peakuuy, OKHUCIUTENb, BOCCTAHOBHUTEIb, OKUCICHHE U BOCCTAaHOBJIEHHE, aJJIOTPOIMS,
aM(pOTEepHOCTh, XUMHYECKasl CBA3b (KOBaJIECHTHAs, MOHHAs, METa/NIN4ecKas), KpUCTalInuecKas
pemérka, KOppo3us METaJUIOB, CIUIaBbl; CKOPOCTb XHUMHUYECKOW pPEaKIUH, MpeneabHO
nomnyctumas konuentparus (I1J1K) Bemectsa;

2) unIOCmpupo6anms B3aMMOCBSI3b OCHOBHBIX XMMUYECKUX TOHITUH (CM. M. 1) U IPUMEHSTH
9TH MOHATHS NPU ONMCAHUU BEIIECTB U UX NPEBPALLECHUM;

3) ucnonvzosams XUMAYECKYIO CUMBOJIMKY JUIsS COCTABJICHHS ()OPMYJT BEIISCTB ¥ ypaBHEHHIA
XUMHUYECKHUX PEAKIIU;

4) onpedensimb BaJIGHTHOCTh U CTEIICHb OKHUCJICHHS XMMHUYECKUX JJIEMEHTOB B COCIMHCHUSX
pa3IMYHOTO COCTaBa; NPHHAJIEKHOCTH BEIECTB K OMNPENECIEHHOMY KJIAcCy COECIMHEHUH IO
dbopMynaM; BUJ XUMUYECKOH CBSA3M (KOBaJIEHTHAs, MOHHASI, METAJUIMUECKasl) B HEOPTaHUYECKUX
COEIMHEHUSX; 3apsj] MOHAa M0 XUMHYECKOH (opmylie; XapakTep cpelbl B BOAHBIX PacTBOpax
HEOPraHMYECKUX COECAMHEHUMN, TUIl KPUCTAINTIMYECKON PEeIIETKY KOHKPETHOTO BEIIECTBA;

5) pacxpwisams cmvicn [epuogmueckoro 3akona /1. 1. MenneneeBa u 1eMOHCTPHPOBATh €T0
MOHMMAaHUE: OINMCHIBaTh M XapaKTepu3oBaTh TalOiauuHyio Qopmy Ileprogudeckoir cuCTeMbl
XUMHUYECKHX 3JIEMEHTOB: pa3jnyaTh MOHATHS «TJlaBHas moArpynna (A-rpymma)» U «oOoyHast
noarpynna (b-rpymnmna)», Manble U OoJblIME MEPUOJbl; COOTHOCHUTH O00O3HAYEHUS, KOTOpHIE
UMEIOTCA B TNEPHOAMYECKONW TaONUIe, C YHUCIOBBIMH XapaKTEPUCTHUKAMH CTPOCHHS aTOMOB
XUMHYECKHX 3JIEMEHTOB (COCTaB M 3aps]l siipa, oOIiee YnciIo 3JIEKTPOHOB M paclpe/iesieHne ux
0 AJIEKTPOHHBIM CJIOSIM); OOBSCHSTH OOIIME 3aKOHOMEPHOCTH B M3MEHEHUH CBOMCTB AJIEMEHTOB
U UX COEIMHEHHH B Ipelenax MajiblX MNepHUOJ0B U INIaBHBIX MOATPYII C Y4ETOM CTPOCHUS HX
aTOMOB;
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6) xraccuguyuposamev XMMUYECKHE D3JICMEHTHI, HEOPraHWYECKUE BEIIECTBA; XWMHUYECKHE
peaknuu (10 YKCIy M COCTaBy yYacTBYIOIIMX B PEAKIUU BEIIECTB, IO TEIUIOBOMY AP (EKTy, 10
U3MEHEHUIO CTETICHEH OKUCIICHUS! XUMHUECKUX DJIEMEHTOB);

7) xapaxmepuszosamp (ONUCHIBATh) O0OIIME H CHCHU(PHUCCKHE XHUMHUYCCKHE CBOMCTBA
IPOCTHIX M CIOXHBIX BEIIECTB, MOATBEPIK/Iasi OMUCAHUE MPUMEPAMH MOJIEKYJISPHBIX U MOHHBIX
YPaBHEHHI COOTBETCTBYIOIINX XUMUYCCKUX PEaKIIHii;

8) cocmaename ypaBHEHHS 3JCKTPOJIUTHYSCKON IMCCOIMALIMN KUCIIOT, LIEJIOYeHd M COJIeH;
NOJIHBIE ¥ COKpAIIEHHBIC YpaBHEHHs pEaKIUii HOHHOTO OOMEHAa; YypaBHEHHS pEaKIIHid,
MOJATBEPKIAIONIMX CYIIECTBOBAHUE T'€HETUYECKOM CBSI3M MEXKIY BEHIECTBAMH Pa3IUYHBIX
KJIACCOB;

9) packpwisams cywHocmbs OKHCIHUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIMH MOCPEICTBOM
COCTaBJICHUS 3JICKTPOHHOTO OaJlaHCa ATHX PEaKIni;

10) npoenosuposams CBOWCTBA BEIIECTB B 3aBUCHMMOCTH OT HMX CTPOCHHUS; BO3MOXKHOCTH
NPOTEKAHUS XUMUYECKUX MPEBPAIICHUI B PA3JINYHBIX YCIOBUSX;

11) viuucnsames OTHOCUTEIBHYIO MOJICKYJSIPHYIO M MOJISIPHYIO MacChl BEILECTB; MacCOBYIO
JIOJTF0 XUMHYECKOTO AJIEMEHTa 110 (hOpMyJie COSTMHEHHST; MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE;
IPOBOJUTH PACUYETHI 110 YPABHEHUIO XUMUYECKOHN PEaKIINH;

12) credoéame nipaBuiaM  MMOJB30BAHUS ~ XUMHUYECKOW  MOCyIod W J1aOOpaTOPHBIM
o0opynoBaHMEM, a TakXKe TpaBWiIaM OOpalIeHHs C BEIIECTBAMH B COOTBETCTBHH C
UHCTPYKIUSMHU 110 BBIIOJHEHHUIO J1a0OPATOPHBIX XHMHUYECKHUX OIBITOB 1O TOJYYCHUIO U
coOupaHHIo ra3000pa3HbIX BEIIECTB (aMMHUaKa U YIJIEKUCIIOTO ra3a);

13) nposooums peakiyu, MOATBEPKIAIOIINE KAYCCTBEHHBIH COCTaB Pa3IMYHBIX BEIICCTB:
pacro3HaBaTh ONBITHBIM IMYyTEM XJOPHI-, OpOMHI-, MOOUA-, KapOoHat-, (ocdar-, cuiamkar-,
cyibdar-, THAPOKCUI-HOHBI, KATHOHBI aMMOHHS W  HMOHBl HM3YYCHHBIX  METAJLIOB,
NPUCYTCTBYIOILINE B BOJHBIX PACTBOPAX HEOPTaHUYECKHUX BEILECTB;

14) npumensimo OCHOBHBIC OIEPAIlMM MBICIUTEILHON AEATEIbHOCTH — aHaIM3 U CHHTE3,
cpaBHeHHe, 0000IIeHNe, CHCTEMATHU3aLUIO, BBIABICHHE TPHYNHHO-CIICACTBEHHBIX CBSI3eH — I
U3yUYEHHs CBOMCTB BEIECTB U XUMHUYECKUX PEAKIIMIA; €CTECTBCHHO-HAYYHbIC METO/IbI MO3HAHUS
— HabroIeHNe, U3MEPEHNE, MOJICTTMPOBAHUE, SKCIEPUMEHT (PeaJIbHBINA U MBICIICHHBIH ).
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TEMATHYECKOE INTAHUPOBAHHUE

Bcero 136 4, u3 Hux 7 4 — pe3epBHOE Bpemsi
8 KJIACC (2 u B Hezemto, Bcero 68 4, U3 HUX 3 4 — pe3epBHOE BPEMs)

HasBanwue pasnena, Temsl,
KOJIMYECTBO YacoB

OcHOBHOE coJiepKaHue

OCHOBHEBIE BUABI ACATCIIBHOCTU
o0yyJaronmxcs

DNeKTpOHHBIN (
UpPOBHIE)
o0pa3oBaTesbHbIE

PeCYpPChI

Pazgen 1. IlepBoHavanbHbie XUMHUUYecKue MOHATHS (20 1)

Tema 1. Xumus — BaxHas
00J1aCTh €CTECTBO3HAHUS U
MIPAKTUIECKON JACSITEILHOCTH
yenoBeka (5 )

[Ipenmer xumuu. Ponp XuMuu B KU3HU
yesoBeKka. XuMus B CHCTEME HayK. MeTozsl
MO3HaHUA B XUMUU. Tesa 1 BelleCTBa.
®dusndecKue CBOMCTBA BEIIECTB. ATperaTHoe
COCTOSIHUE BEIECTB. YUCThIE BELIECTBA U
cmecu. CriocoOBl pa3zieneHus cMecei.
®u3nuecKkue 1 XUMHUECKHUE SIBJICHUS.
[Ipu3Haku u ycaoBusi IpOTEKaHUs
XUMHUUYECKHUX PEaKIMii. 3HAKOMCTBO C
IpaBUJIaMu 0€30MaCHOCTH U IpUEMaMu
paboThl B XUMHYECKOH J1abopaTOpHH.

JleMOHCTpalUH:

1. JJaboparopHoe 00opy0BaHuE.

2. Pa3nmu4Hble BUIBI XUMUYECKOH TOCY/IBI.
3. O6pasus! BemecTB. 4. CriocoOsI
paszzenenus cmeceil (huabTpoBaHue,

o PackpbIBaTh CMBICI H3y4aeMBbIX
MOHSTUH.

o PackpeiBath posib XUMHUHU B
IIPUPOJIE U J)KU3HM YEIIOBEKA, €€ CBSI3b C
JPYTUMH HayKaMH.

o Pa3znuyath yucThle BelecTsa u
CMECH; OJHOPOIHBIE U HEOJHOPOIHBIE
CMECH.

. Paznuyars pusnueckue u
XUMHUYECKUE SIBICHUS.

o Omnpenensitb NpU3HAKU
XUMHYECKHUX PEAKIMHA U YCIOBUS UX
MIPOTEKAHHUS.

° CrnenoBath mpaBHiIamMm
MT0JIb30BAHUSI XUMHUYECKON MTOCYI0N 1
1a00paTOpHBIM 000PYIOBaHHUEM, a
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BBINTAPUBAHUE, TUCTUILIALUS,
xpomarorpadus).

JlaGopaTopHble H NPpaKTHYeCKHE PAdOThI
Jlabopamopnwsie onvtmor: Onivicanue
¢buznyeckux cBOUCTB BellecTB. Paznenenue
CMECH C MTOMOUIbI0 MarHMTA.
Ilpakmuueckue pabomut.

Ne 1. IlpaBuna pabotsl B 1abopaTopuu

U Ipu€Mbl 0OpaleHus ¢ 1ab0paTopHbIM
000pyTIOBaHUEM.

No 2. Paznenenne cmeceit (Ha mpumepe

OUYMCTKHU MOBaPEHHOM COJIN)

TaKXke MpaBuiaM oOpaIeHus ¢
XMMHYECKHMHU BELIECTBAMU B
COOTBETCTBUU C UHCTPYKLMSIMHU 10
BBIITOJIHEHHIO TPAKTUYECKUX PadoT.

o [InanupoBaTh ¥ MPOBOIUTH
XUMUYECKUN dKCIIEPUMEHT I10
U3YyUYCHHIO U ONUCAHMIO (PU3NUECKUX
CBOMCTB BEILIECTB, CLIOCOOOB
pas3zesieHusl CMECEU BEIECTB.

. Hcnons3oBate npu
BBINIOJIHEHUH Y4EOHBIX 3a/1aHUH U B
IIPOLIECCE UCCIIEN0BATENIBCKON
JEATEIIBHOCTH HAy4YHO-TIOYJIIPHYIO
JUTEPATypy XUMHUYECKOIO
CoJIepKaHusl, CIPAaBOYHbBIE MaTEPHUAJIBI,
pecypcbl HTepHeTa.

. BeicTpanBath pa3BEPHYTHIE
MMCbMEHHBIE U YCTHBIE OTBETHI C
ornopoit Ha HHGOPMAIIHIO U3 YIeOHHKA
U CIIPaBOYHBIX MAaTE€PHAJIOB, TPAMOTHO
HCIIOb30BaTh N3yYEHHBIN
MOHATUHHBIN anmnapar Kypca XuMuu

Tema 2. BemiecTtBa 1 XUMHUYECKIE
peaxiuu (15 1)

ATOMBI 1 MOJIEKYJIbl. XMUMHUUECKHE
AIIEMEHTHI. 3HAKU (CHUMBOJIBI) XUMUYECKUX
251eMeHTOB. [IpocThie U CI0XKHBIE BELIECTBA.
ATOMHO-MOJIEKYJIIpHOE yueHue. XUMHUYecKas
¢dbopMmyna. BalneHTHOCTh aTOMOB XUMHUYECKHUX

e [IpuMeHATH €CTECTBEHHO-
Hay4yHbI€ METO/IbI TIO3HAHUS (B TOM
qucie HaboeHne, MOIETMPOBaHUE,
9KCIIEPUMEHT) U OCHOBHBIE OII€paLiU
MBICJIUTEIILHON JEATEIBbHOCTH

17




AJIEMEHTOB. 3aKOH IIOCTOSIHCTBA COCTaBa
BeniecTB. OTHOCUTEIbHAS ATOMHAs Macca.
OTtHOCUTENbHAS MOJIEKYJISIpHAsE Macca.
MaccoBas 10J11 XUMHYECKOTO 3JIEMEHTA B
coennHeHUU. Ousnyeckre 1 XUMUYECKUe
ABJIEeHUS. Xumudeckas peakuus. [Ipusnaku
U yCIIOBUSA NMPOTEKAHUSI XUMUUYECKHUX
peakuui. XuMU4YECKHE YPABHEHUS.

Tunbl XUMHUYECKUX PEaKIHil (COeqMHEHUS,
pa3iokeHus, 3aMellleHus, oOMeHa). 3aKOH
COXpaHEeHUs Macchl BemecTs. M. B.
JIoMOHOCOB — y4€HBIH-IHIUKIIONEIUCT.
Hemonctpaunn Ousnyeckue sABIeHUS
(pacTupaHue caxapa B CTYIKE, KHIICHUE U
KOHJIEHCAllUs BOJIBI U T. 11.). XUMHYECKUE
SBJICHUS (TOpEHHE CBEYH, Pa3IOKEHHE
caxapa, B3auMOJICVCTBUE CEPHOU KUCIIOTHI C
XJIOpUJIOM Oapusi, pa3iokKeHHe TUAPOKCUAA
meu(Il), B3anmoericTBre xemne3a ¢ cepo,
B3aUMOJICHCTBUE Kelle3a C pACTBOPOM COJIU
menu(Il)). OnbiT, WIITIOCTPUPYIOMIUI 3aKOH
coxpaHeHMs Macchl. JlabopaTopHbie U
npakTudeckue padotsl JlaboparopHsie
onbIThL: [IpuMeps! GU3NUYECKUX SIBICHUI
(nnaBieHHE BOCKA, TastHUE JIbJA).
[IpuMepsl XUMUYECKUX SIBJICHUN
(mpoxanuBaHHe METHOW MPOBOJIOKH,

(cpaBHeHUe, KIaccuUKAIIHS) IS
W3YYEHUS BEIECTB U XUMUYECKUX
peaKuuii.

e  PackpbIBaTh CMBICI H3Y49aEMBIX
MOHATUH U 3aKOHOB U MIPUMEHATH 3TU
MOHATHS TIPU ONHCAHUU CBOMCTB
BEILECTB U UX MPEBpAILECHUI.

e Paznnuath Qusnueckue u
XUMHAYECKHE SBJICHUS, OOBACHATH UX
CYIIHOCTB C TOYKH 3pEHUS aTOMHO-
MOJIEKYJISIPHOTO YUCHMSL.

e  OmnpenensaTs NpU3HAKU
XUMHAYECKHUX PEaKIUi, yCIOBUS MX
HIPOTEKAHUS.

e  OOBACHATH CYIIHOCTh
(U3NIECKUX M XUMUYECKHX SIBICHUH C
TOYKH 3PEHUSI aTOMHO-MOJIEKYIISIPHOTO
YUCHHMSL.

e Kiaccudpunuponarsb
XUMHAYECKHE PEaKInu (110 YUCITy U
COCTaBy pearupyroumx u
00pa3yromuxcs BEIIeCTB).

e CocraBisaTh GOpPMYIIbI
OMHApHBIX BEIIECTB 110 BAJICHTHOCTH U
OTIpeNIeNIATh BAIGHTHOCTD 110
(dopMysaM BeIIeCTB.

e PaccraBnsaTh KOOQPUIUEHTHI B
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B3aMMOJICCTBHE MeJIa ¢ KUCIIOTO# ). Moaenu
aTOMOB M MOJIEKYJI.

Bvtuucnenun

— OTHOCHUTEJIHLHON MOJIEKYJISIPHONW MacChl
BEIIIECTB;

— MacCCOBOM JIOJTM XUMHUYECKOTO JIEMEHTa
o opmyse coeMHEHUS

YPaBHEHUSAX XUMUYECKUX PEAKLUH.

e (CienoBarh IpaBUIaM
MOJIb30BAaHUSI XMMUYECKOW MOCY0M U
1a060paTOPHBIM 000PYIOBAHHEM, &
TaKXKe MpaBuiiaM oOpaIeHus ¢
BELIECTBAMU B COOTBETCTBUHU C
MHCTPYKLUSAMU IO BBIIIOJTHEHHUIO
71a00paTOPHBIX XUMHUYECKUX OINBITOB.

e lcnosb30BaTh Ipu
BBINIOJIHEHUH Y4E€OHBIX 3aJaHUM U B
IIPOLIECCE UCCIIEN0BATENIBCKON
JEATEIIBHOCTH HAy4YHO-TIOYJIIPHYIO
JUTEPATypy XUMHUYECKOIO
COJIEpKaHus, CIIPABOYHBIE MAaTEpPHAIbI,
pecypcbl HTepHeTa.

e  BricTpauBaTh pa3BEPHYTHIE
NYCbMEHHBIE U YCTHBIE OTBETHI C
ornopoit Ha UHGOPMAIIHIO U3 YUeOHUKA
U CIPaBOYHBIX MAaTE€PHAJIOB, TPAMOTHO
HCIIOJb30BaTh N3yYEHHBIN
MOHATUHHBIN anmnapar Kypca XuMuu

Pa3nea 2. Bakneiimme npeacTaBuTeId Heopranueckux semiects (30 )

Tema 3. Bo3ayx. Kucnopon.
[TonsiTue 06 okcumax (5 )

Bozayx — cmech rasos. Cocras Bo3ayxa.
Kucnopon — 31eMeHT ¥ IPOCTOE BELIECTBO.
O30H — aytoTporHas MoauduKaius
kucnopona. Haxoxnenue kuciaopoza B
npupoe, Gu3nyecKrue U XUMUYeCKue

e  PackpbIBaTh CMBICI H3y4aeMbIX
MOHATHH U IPUMEHSTH 3TH MOHATUS
IIPY OIIMCAHUM CBOMCTB BEIIECTB U UX
IIpEBpaIICHU.

e  XapakTepu3oBaTh (OMHUCHIBATH)
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CBOMCTBA (peaKlUy OKUCIICHUS, TOPEHUE).
VYcnoBUs BO3HUKHOBEHHUS U IIPEKPALLCHUS
ropenus. [lonsitue 06 okcngax. CrnocoOs
HOJIy4EeHHUsl KUCIIOpOo/ia B JIAOOPAaTOPUH U
IPOMBIIIIEHHOCTH. [IpumMeHenue kucioposa.
Kpyrosopot kucinoposa B npupoze.
TennoBoil 3¢ ekt XuMuIeckoil peakiuu,
MOHSATHE O TEPMOXUMHUYECKOM YpaBHEHHH,
9K30- ¥ SHJOTEPMHUUECKHUX PEAKIIMSIX.
TorumBo (He(Th, yroiib U METaH).
3arpsi3HEHHE BO3]lyXa, CIOCOOBI €ro
HpeOTBpALeHUs. Y CUJIEHHE TApHUKOBOIO
s¢¢exra, paspyleHre 030HOBOTO CIIOSL.
Hemonctpauuu B3anmoneiictsue docdopa,
CEPBI U JKeJe3a ¢ KUCIOPOI0M (BO3MOXKHO
UCIIOJIb30BAHUE BHUJICO-OTIBITOB).
Omnpenenenue coiepkanus KHUCI0poia

B Bo3yxe. OMbITHI, I€MOHCTPUPYIOLIUE
YCIIOBHS BOBHUKHOBEHUS M MTPEKPAIICHUS
TOpEHHUS.

JlabopaTopHbIe U NIpaKTHYeCKue padoThl
Jlabopamopnuwiit onvim: O3HAKOMIICHHE C
o0pa3iiaMu OKCHJIOB.

[TpakTrueckas pabota: Ne 3. [lonydenue u
coOMpaHue KHCIOPOa, U3YUSHHE €TO0
CBOMCTB.

COCTaB BO31yXa, (PM3NYECKHE U
XMMHYECKHE CBOMCTBA KUCIOPO/A,
CIOCOOBI €T0 MOTyYeHHsI, TPUMEHEHHE
Y 3Hau€HHE B IPUPOJE U KU3HU
YeJI0BEKA.

e (CpaBHHBATh PEaKLUU TOPEHUS U
MEJIJIEHHOTO OKUCIICHHUSL.

e CoOupatb npuOOpHI 115
HOJTYYEHUST KUCIOPO/1a (BBITECHEHHEM
BOJIbI U BO3/1yXa).

e Pacrno3HaBaTh ONBITHBIM MTYTEM
KHCIIOPO/I.

e lcnonb30BaTh XUMUYECKYIO
CUMBOIIUKY JIJISl COCTaBJICHUS POPMYIT
BEIIECTB, MOJICKYJIIPHBIX YpaBHEHHHA
XUMUYECKHUX PEAKLUN C y4aCTUEM
KHCIIOPO/a.

e  OOBACHATH CYIIHOCTh
9KOJIOTUYECKUX MPOOIIEM, CBA3aHHBIX C
3arpsi3HEHUEM BO3/yXa.

e (CrnenoBaTh mpaBUIaM
Oe3omacHoil paboThl B 1ab0paTopun
MIPH UCTIOTH30BaHUH XUMHUYECKON
MOCYIbl 1 00OPYIOBaHUS, a TAKKE
IpaBUIaM 0OpaIeHHs ¢ TOPIOYNMHU
BEIIECTBAMH B OBITY.

e [lmanupoBaTh U OCYIIECTBIATH
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Botuucnenusn

— MOJICKYJISIPHOM MacChl KMCJIOPOJIa U 030Ha
Ha OCHOBAHUH aTOMHOM MacChl XMMHUYECKOIO
dJIEMEHTA

Ha IPAKTHKE XUMUYECKUE
9KCIIEPUMEHTBHI, IPOBOJIUTH
HaAOJIOACHNUS, 1e1aTh BBIBO/BI 110
pe3yJIbTaTaM 3KCIEPUMEHTA.

e  Y4acTBOBaTh B COBMECTHOMN
pabote B rpymre.

e lcnosb30BaTh Ipu
BBINOJIHEHUH YYE€OHBIX 3aJaHUI U B
Ipolecce UCCIIE0BATENbCKON
NESTENIbBHOCTH Hay4YHO-TIOMYJISPHYIO
JUTEpPATypy XUMUYECKOIO
COJIEpKaHus, CIIPABOYHBIE MATEpPHAIbI,
pecypcesl HTepHeTa.

e  BricTpanBaTh pa3BEPHYTHIC
NUCbMEHHBIE U YCTHBIE OTBETHI C
OTopoif Ha MH(OpPMAIUIO U3 YUeOHHUKA
Y CIIPaBOYHBIX MaTEPHUAIIOB, IPAMOTHO
HCIIOb30BaTh N3yYEHHBIN
MOHATUHHBIN anmnapar Kypca XuMuu

Tema 4. Bogopona.
ITousiTHe 0 KHCIOTAX
H COJIAX

(54)

Bopopon — sneMeHT U IpocToe BEIIECTBO.
Haxoxnaenue B npupoae, puznueckue u
XMMHUYECKHE CBOMCTBA (Ha MpuMepe
B3aMMOJEMCTBHS C HEMETAILIaMU M OKCHJaMH
METAaJUIOB), IPUMEHEHHUE, CIIOCOOBI
nosyueHus. [loHaTre o KMCIOTAax U COMSIX.
JleMoOHCTpaL U1

[Tony4yenue, coOupanue u pacro3HaBaHHe

e  PackpbIBaTh CMBICT U3y4aeMbIX
MOHATHH U IPUMEHSTH 3TH ITOHSATHUS
MIPUOITMCAHUY CBOKCTB BEIICCTB U UX
MIpEBpAIICHUI.

e  XapakTepu3oBaTh (OMHUCHIBATH)
(u3HYecKre U XUMUIECKUE CBOMCTBA
BOJIOPO/Ia, CTIOCOOBI €ro MOTyYeHUs,
MIPUMCHCHHE.
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BOZOPOZA.
I'openue Bonopona.

B3anmopenictere Bogopoaa ¢ OKCUAOM
meau(1I).

JlaGopaTopHble U NpaKTH4YecKHe padoThI
Jlabopamopmuwiii onvim:

BzaumopeiicTBre KUCIOT ¢ METAJUIAMH.
Ilpakxmuueckas paboma:

Ne 4. T[Tonyuenue u coOupanue BOI0opoaa,
M3yYEHHE €TI0 CBOMCTB.

Buvrtuucnenusn

— MOJIEKYJISIPHOM Macchl BellleCTBa HA
OCHOBAHHUHM aTOMHOM MacChl XUMHUYECKHX
DJIEMEHTOB

e  CobGuparp nmpubop st
MOJTyYeHUs BOJIOPOAA.

e lcnonb30BaTh XUMHYECKYIO
CUMBOJIIMKY JIJIsl COCTaBJICHUS POpMyT
BEIIECTB, MOJIEKYJISIPHBIX YpaBHEHUN
XUMHUYECKHUX PEaKIHii ¢ ydacTHEeM
BOJIOPOJIA.

e (CnenoBath MpaBuIaM
0e30omacHO# paboThI B JabOpaTOpun
IIPH UCIIOJIb30BAHUN XUMUYECKOM
MIOCY/IBI M 00OPYIOBAHUS, a TAKIKE
npaBujIaM oOpalieHus C TOPIOYUMHU
BEIIECTBAMHU B OBITY.

e [InanmpoBaTh M OCYIIECTBIISTH
Ha TPAKTHKE XUMUYIECKUE
9KCIIEPUMEHTEHI, IIPOBOIUTH
HaOJIIOIeHUS], 1eJIaTh BEIBOALI 10
pe3yabTaTaM dKCIIEpUMEHTA.

e  YyacTBOBaTh B COBMECTHOM
pabote B rpymre

Tema 5. KonuecTBeHHBIE

OTHOLIEHHS B XUMHH
(4 9)

KonuuecTBo BemecTBa. Monb. MoisipHas
Mmacca. 3akoH ABoraapo. MoJsipHblii 00BEM
razoB. Pacué€rel 10 XMUMUYECKUM YPABHEHUSIM.

JleMoHcTpan U

e PackpeiBaTh CMBICT U3y4aeMbIX
MOHSTUHN Y IPUMEHSTh 3TH MOHSITHS, a
TaKX€ U3yYCHHBIC 3aKOHBI U TEOPUH
JUISL pELIEHUS paCUETHBIX 3a/1a4.

e  Bpruucaars MoisipHyIO Maccy
BEILIECTB; KOJIMYECTBO BEILECTBA,
00BEM raza, Maccy BeIIECTBa;
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OO6pa31ibl BEHIECTB KOJIUYECTBOM | MOJIb.

Botuucnenus

— 00B€Ma, KOJIMYECTBA BEIIECTBA r'a3a I10 €ro
M3BECTHOMY KOJIMYECTBY BEIIECTBA WIIH
00BEMY;

— 00BEMOB Ta30B 10 YPABHEHHIO PEAKIIMH HA
OCHOBE 3aKOHA 00BEMHEIX OTHOIICHHUI Ira30B

e [IpoBoauTh pacd€Tsl 1O
YPaBHEHHUSAM XMMHUUYECKHUX PEAKLIMN:
KOJIM4YecTBa, 00bEMa, MacChl BEIIECTBA
10 U3BECTHOMY KOJIMYECTBY, 00BEMY,
Macce peareHTOB WIH NIPOIyKTOB
peaxkuuu.

e  BricTpanBaTh pa3BEPHYTHIC
HNUCbMEHHBIE U YCTHBIE OTBETHI C
ornopoit Ha UHPOPMALIHIO U3 YUeOHUKA
U CIIPaBOYHBIX MaTEPUAJIOB, FPAMOTHO
VCIIOJIb30BaTh U3y4YEHHBIN
NOHATUHHBIN anmapar Kypca XuMuu

Tema 6. Bona. PacTBopbl.
ITonsiTHE 00 OCHOBAHUAX

(54)

®u3nuecKkue CBOMCTBA BOJbL. AHAIU3 U
CUHTE3 — METO/Ibl U3YUYEHHUSI COCTaBA BOJBI.
XUMHYECKHE CBONCTBA BOJBI(PEAKIINH C
MeTaJlJIaMH, OKCUJaMH METaJUIOB U
HEMETaJUIOB).

CocraB ocHoBanwuil. [lonsTie 06
WHJUKATOpax.

Bona kak pactBoputens. PacTBopsl.
PacTBOpHMOCTbH BEILIECTB B BOJE.
HacplienHble ¥ HEHACHIIIIEHHBIE PACTBOPBI.
MaccoBas o715 BeliecTBa B pacTBOpeE.
Posib pacTBOpOB B PUPO/IE U B )KU3HU
yenoBeka. KpyroBopot BojbI B pUpo/Ie.
3arpsizHeHue NpupoHbIX Boj. OxpaHa u
OYMCTKA IPUPOIAHBIX BOJ.

e  PackpbIBaTh CMBICI H3y4a€MbIX
HNOHATHN U IIPUMEHSATD 3TH NOHSITHS
IIPY ONMCAHHUU CBOMCTB BEILIECTB U UX
IIPEBPALLICHUN.

e  XapakTepu3oBarb (PuU3nUECKUE
Y XUMHUYECKUE CBOWCTBA BOABI, €€ POJIb
KaK pacTBOPUTEIIS B IPUPOAHBIX
IIpoLECCaX.

e  CocCTaBisATh ypaBHEHUS
XUMHUYECKHUX PEAKIUN C yJaCTHEM
BOJIBI.

e  OOBACHATH CYIIHOCTh
9KOJIOTHYECKUX MTPOOIIEM, CBA3aHHBIX C
3arpsI3HEHUEM NPUPOJHBIX BOJ,
CIOCOOBI OYMCTKH BOABI OT MPUMECEH,
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JleMoOHCTpan U

DIIEKTPOIN3 BOJIbI; CHHTE3 BOJIbL;
B3aMMOJICICTBHE BOJIbI C METAJUIAMHU

(Na, Ca) (BO3MOXHO UCITOJIb30BaHUE
BUJICOMATEPHAJIOB).

PacTBopeHue BemiecTB ¢ pa3muyHOMl
PacTBOPUMOCTHIO.

HccnenoBanue pacTBOPOB KUCIOT U IIEJIOYEN
C TIOMOIIIBIO HHTUKATOPOB.

JlaGopaTopHble U NpaKkTH4YecKHe padoThl
Ilpaxmuuyeckas paboma:

No 5. ITpurotoBiieHuE pacTBOPOB C
onpenenEéHHON MacCOBOU J10IEN
PacTBOPEHHOTO BEIIECTBA.

Buviuucnenus
— C UCIOJIL30BAHUEM ITOHITHS «MAacCcoBast
JIOJISL BEILIECTBA B pACTBOPE»

MepbI 110 OXPaHE BOJ OT 3arpsiI3HEHUS.

e [InanupoBaTh U OCYLIECTBIAT
Ha IPAKTHKE XUMUYECKUE
9KCIIEPUMEHTBHI, IPOBOIUTH
HAOJIOACHNS, 1e1aTh BBIBOJIBI 110
pe3yJibTaTaM 3KCIEPHUMEHTA.

e (CiienoBath NpaBuiIaM
6e3omacHoil paboThl B 1abopaTopun
IIPU UCIOJIb30BAHUU XUMUYECKOU
MOCY/Ibl U 00OPYI0BAHHSL.

e [IpoBOaUTH BBIUUCIIEHHUS C
IPUMEHEHNEM IIOHATHS «MacCcoBast
JI0J1s1 BELIECTBA B PACTBOPEN.

e lcnosb30BaTh Ipu
BBITIOJTHEHUH Y4€OHBIX 3aJjaHUI U B
IIpolecce Uccae10BaTeabCKON
NEeSITeIbHOCTH Hay4YHO-TIOMYJISPHYIO
JUTEPATypy XUMHUYECKOTO
COJIEpKaHus, CIIPABOYHBIE MaTEpHAJIbI,
pecypcel aTepHeTa.

e  BricTpauBaTh pa3BEPHYTHIC
NUCbMEHHBIE U YCTHBIE OTBETHI C
OTIopoi Ha MH(OpPMAITUIO U3 YUeOHHKA
U CIPaBOYHBIX MATEPHAIIOB, TPAMOTHO
HCIIOIBb30BaTh N3yYEHHBIN
MOHSATUHHBIN anmnapar Kypca XuMuu

Tema 7. OcHOBHBIE KJIACCHI

Knaccudukanus HeopraHnyeckux

e KnaccugpunupoBars uzydyaemble
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HEOPraHUIE€CKUX

coeIMHEeHU
(11 )

COCIMHEHU.

Oxcuspl: cocTas, Ki1accupuKausi(OCHOBHBIE,
KHCJIOTHBIE, aM(OTEPHBIE,
HEeCO0JICOOpa3yoIIue),
HOMEHKJIaTypa(MeXIyHapOAHAS U
TPUBHUAJIbHASA).

[TomyueHnue U XUMHUYECKUE CBOKCTBA
KHCJIOTHBIX, OCHOBHBIX M aM(DOTEPHBIX
OKCHJIOB.

OcHoBaHMsI: COCTaB, K1accuukanus,
HOMEHKJIaTypa (MeXIyHapOaHas U
TpPUBHUAIIbHAA), PU3NYECKUE U XUMHUYECKHE
CBOIICTBa, CITIOCOOBI MOTYYEHUS.

Kucnotsr: cocras, knaccuduxarmus,
HOMEHKJIaTypa, PU3NYECKUE U XUMHUYECKHE
CBOWCTBA, CIIOCOOBI MOJTyUEHHUS.

Psn aktuBHOCTH MeTaIOB.

Conu (cpennue): HOMEHKIIATypa, CIIOCOObI
MIOJIy4E€HUS, B3AMMOJICHCTBHE COJIEH C
MeTaJulaMH, KHCJIOTaMH ,[IeTI0YaMy U
COJISIMH.

['eHeTnyeckas CBSI3b MEXKAY KlaccaMu
HEOPraHMYECKUX COCTUHEHUH.

JleMoOHCTpaLun
OO0pa3iibl HEOPraHUIECKUX BEIIECTB

BELIECTBA [10 COCTAaBY U CBOMCTBAM.

e CocraBusaTh GOPMYIIbI OKCHUIOB,
KHCJIOT, OCHOBAHMI, COJICi 1 Ha3bIBATh
UX 110 MEXTyHAPOIHON HOMEHKJIATYpE.

e [Iporno3upoBarh CBOMCTBa
BEIIECTB Ha OCHOBE O0IINX
XUMHYECKHUX CBOMCTB M3YYCHHBIX
KJIACCOB/TPYIII BEIIECTB, K KOTOPBIM
OHH OTHOCSITCSI.

e CocTraBisTh MOJEKYIISPHBIC
YpaBHEHUS PEAKIUH,
WUTIOCTPUPYIOIINX XUMUYECKUE
CBOWCTBA U CIIOCOOBI IOJTYYCHUS
BEIIIECTB U3YYCHHBIX KJIACCOB/TPYIII, a
TaK)Ke TOATBEPKIAOIINX
TEHETUYECKYIO B3aUMOCBSI3b MEKIY
HUMH.

e [Ipou3BOAUTH BHIUKCICHHUS 110
YPaBHEHUSAM XUMHYECKHUX PEaKIIHA.

e [InaHupoBaTh M OCYLIECTBIATh
Ha MPaKTUKE XUMUYECKHE
9KCIIEPUMEHTHI, POBOIUTH
HaOII0/IeHNs, IeTIaTh BBIBOABI 1O
pe3yiabTaTaM 3KCIIEPUMEHTA.

e (CrenoBath MpaBUIaM
6e3omacHoil paboThl B 1abopaTopuu
TP UCTIOJIb30BAHUH XUMHUYECKOM
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Pa3IMYHBIX KJIACCOB.

B3anmozenictBre pacTBOpa CEpHON KUCIIOTBI
¢ okcuaom meau(Il).

Peakuus neltpanuzanuu.

BbITecHEeHrEe 0IHOrO MeTalljIa IPYTUM U3
pacTBOpa COJNH.

JlaGopaTopHble U NpaKkTH4YecKHe padoThI
Jlabopamopnvie onvimut:

BzaumopeiicTBre KUCIOT ¢ METAJUIAMH.
[Tomy4yeHue HEPaCTBOPUMBIX OCHOBAHUM.
B3anmopnencTere HepaCTBOPUMBIX
OCHOBaHUH C KUCIOTAMH.

Paznoxenue ruapokcuna meau(Il) npu
HarpeBaHuHu.

Ilpakmuueckas paboma:

Ne 6. Pemienne sxcniepyuMeHTaNbHbIX 3a4a4 O
TeMe «OCHOBHBIE KJIACChl HEOPTraHMUECKHUX
COCTUHEHUIY.

Buviuucnenusn
— M0 YpPaBHEHUSIM XUMUYECKUX PEaKLUn

MOCYJIbI U1 000PYAOBaHUSI.

e lcnonb3oBarh npu
BBITOJIHEHUH YUYEOHBIX 3aJJaHU U B
porecce ucciae10BaTeIbCKOn
JeSITeIbHOCTH HAYYHO-TIONYJISIPHYTO
JTUTEPATYPy XUMUYECKOTO
CoJiep>KaHusl, CIIPABOYHbIE MaTepHAIbI,
pecypcbl HTepHeTa.

e  BricTpanBaTh pa3BEPHYTHIC
MUCHMEHHBIC U YCTHBIC OTBETHI C
ornopoi Ha uHQOpMaIHIO U3 ydeOHUKa
U CIPAaBOYHBIX MaTEPHUAIOB, FPAMOTHO
UCIOJIb30BaTh N3YyUEHHBIH
MOHSITUIMHBIN anmapar Kypca XuMUu

Pazpnea 3. Ilepnoanyeckuii 3aKoH

u Ilepuoanueckas cucrema xumnueckux djaemMenToB /I. M. Menaeneesa.

Crpoenne atoMoB. XumMuueckasi cBsizb. OKUCJINTEIbHO-BOCCTAHOBUTE/IbHBbIE peakuuu (15 )

Tema 8. Ilepuoanueckui
3akoH u Ilepnoanueckas
CUCTEMA XUMHYECKHUX

[IepBble MOMBITKY KJIACCU(PUKALIUU
XUMHYECKHX A1eMeHTOB. [loHATHE 0 Tpynmnax
CXOJIHBIX 3JIEMEHTOB (ILI€JI0YHbIE U

L4 PaCKpLIBaTL CMBICIJI
INEpUOAUYCCKOro 3aKOHaA.
L4 ITonumats CYIICCTBOBAHUC
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semenToB /[. 1. MeHaeneeBa.
Ctpoenue atoma (7 4)

LIEJIOYHO3EMEIIbHBIE METAJLIIBL, FAJIOTEHBI,
MHEPTHBIE Iasbl).

DJeMeHTHI, KOTOpble 00pa3yIoT aMm(oTepHbIe
OKCHUJBI U TUIAPOKCUIBIL.

[lepuonnueckuii 3akoH u [lepronuueckas
CHUCTEMA XMMHUYECKHUX IEMEHTOB

. . Menneneesa. llepuonsl, rpymnmsi,
noArpymnnsl. PU3HYECKUN CMBICI
IIOPSIIKOBOTO HOMEPA JIEMEHTA, HOMEPOB
nepuoza u rpynmnsl. CTpo€HHE aTOMOB.
CocraB aToMHBIX siaep. M30Tonsl.
OnexTpoHbl. CTPOEHHE NEKTPOHHBIX
000J104eK aTOMOB NepBbIX20 XUMUYECKUX
anemeHToB [leprnoanueckou cucremsl /1. U.
Menpneneesa.

XapakTepUCTUKAa XMMUYECKOT O 3JIEMEHTA 10
ero nosioxeHuro B Ilepuoguyeckoit cucreme
. . MenneneeBa. 3HaueHUE
Ilepunonnueckoro 3akoHa u Ilepuonnueckon
CHUCTEMBI XUMHYECKHUX JIEMEHTOB JIJIS
pa3BUTHUA HAyKU U npaktuku. /. 1.
MenneneeB — y4€HBIH, IEAATOT U
IpaKIaHWH.

JleMoOHCTpaLun
KopotkoneproaHast 1 JUIMHHOIIEPUOIHAS
dbopwmpsl [lepuoanueckoi cucTeMsl

MEPUOINYECKON 3aBUCUMOCTH CBOWCTB
XUMHUYECKHX 3JIEMEHTOB (U3MEHEHUE
paguycoB aTOMOB U
ANEKTPOOTPHUIATETILHOCTHU )U UX
COEIMHEHU OT MOJIOKEHUS B
NEPUOIUYECKON CUCTEME U CTPOCHHUS
aToma.

e  VYcTaHaBIMBAThH CBSI3b MEKIY
MOJIOKEHUEM AJIEMEHTA B
NEePUOIUYECKON CUCTEME U CTPOECHUEM
€ro atroma (cocTaB | 3aps] sapa, odiiee
YHUCIIO AIEKTPOHOB U pacIpeiesieHue
UX I10 3JIEKTPOHHBIM CJIOSIM).

e [IporHo3upoBaTh XapakTep
W3MEHEHHUs CBOMCTB 3JIEMEHTOB U UX
COEMHEHMII 110 TPpyIIaM U MepruoiaM
[Tepronueckoit CUCTEMBI.

e  XapaKTepu3oBaTb XUMHUYECKHE
3JIEMEHTHI NEPBBIX TPEX MEPUOJIOB,
KaJusl, KalblMs 110 UX MOJIOKEHUIO B
[Iepnonnueckoii cucreme
. . MeHnneneena.

e (CnenoBaTh NpaBuiIamMm
6e3omacHoil paboThI B 1ab0paTopun
P UCIIOJIB30BAHUH XUMHUYECKOM
Nocy il U 000PYZOBaHUS.

e  BricTpauBaTh pa3BEPHYTHIE
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XxuMHYecKuXx 31eMeHToB J[. Y. MeHnaeneena.

O3HakomiieHHE ¢ 00pa3liaMHi METAILIOB
HEMETAaJUIOB.

JlaGopaTopHble U NpaKTH4YecKHe padoThI
Jlabopamopmubwiii onvim:

BzaumopeiicTBue rufijpokcua uHKa ¢
pacTBOpaMu KHUCJIOT U LIET0YEN

MMUCbMEHHBIE U YCTHBIE OTBETHI C
ormopoi Ha HHPOPMAITHIO U3 yI4eOHHUKA
U CIPaBOYHBIX MATEPHAJIOB, TPAMOTHO
UCITIOJIb30BaTh N3YUYEHHBIN
NOHATUMHBIN anmnapar Kypca XMMUH.

e lcnosb3oBaTh Ipu
BBIMOJTHEHUH YY€OHBIX 3aJaHUI TEKCThI
yueOHHUKa, CIIPAaBOYHbBIEC MaTEPUAIIbI
(ITepuonuueckyro cucremy
XUMUYECKUX HJIEMEHTOB
. U. MenneneeBa, Tabnuily
pacTBOPUMOCTH KHCJIOT, OCHOBAHUH U
COJIEH B BOJIE, DJIEKTPOXUMUYECKUN P
HaNpsHKEHUN METAILIOB).

e lcnonb3oBaTh pu
BBITIOJTHCHUH YUEOHBIX 3aJJaHUMN U B
MIpOLIECCe UCCIIEI0BATENbCKOM
NEeSITeIbHOCTH Hay4YHO-TIOMYJISPHYIO
JUTEPATYPY XUMUUYECKOTO
coJiepKaHusl, CIPaBOYHbIE MaTEPHUAIbI,
pecypcel MHTEepHETA

Tema 9. XuMuueckas CBf3b.
OKHCIUTEIBLHO-
BOCCTAHOBUTEJIbHbBIC pealcuml

CRY

DIIEKTPOOTPULIATETLHOCTh aTOMOB
XAMHYECKHUX JIEMEHTOB.

Xumudeckasi CBs3b (HOHHAS, KOBaJICHTHAs
MOJIsIpHAs U KOBAJICHTHAs
HenossipHast ). CTeneHb OKUCIICHUS.
OKHUCIUTENbHO-BOCCTAHOBUTEIbHBIE

e  PackpeIBaTh CMBICT U3y4aeMbIX
TMOHSTHH.

e  Onpenenars BUJI XUMHUYECKON
CBSI3H B COCJIMHCHUU.

e  Omnpenenars CTENECHb
OKHCJIEHHS XUMHUYECKOTO dJIEMEHTA I10
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peakuuu (OBP). IIpoueccs! okucnenus u (dhopMyIie ero coeTuHEHUS.

BOCCTaHOBJICHUSI. OKUCIUTETN U e  Omnpenensarb dJIEMEHT

BOCCTAHOBUTEJIH. (BemecTBO) — OKHUCIUTEINb U AJIEMEHT
(Be1ecTBO) — BOCCTAHOBUTEID.

JemMoHCTpauMu e  OOBSICHATH CYIIHOCTh

OKHCIIUTEIbHO-BOCCTAHOBUTEIHHBIC IPOLECCOB OKUCIIEHUS U

PEaKIMK: TOPCHHUE, PEAKIINH PA3JIOKEHUS, BOCCTaHOBJICHHUSL.

COCAMHCHMS e  CocTaBusiTh 31EKTPOHHBIN

OanaHC ¢ y4€TOM UMciIa OTAAHHBIX U
IIPUHATLIX 3JICKTPOHOB.

e CocraBisaTh ypaBHEHHE
OKHUCJIUTEIHHO-BOCCTAHOBUTEIBHOM
peaxIuu.

e lcnonb3oBath npu
BBINTOJIHEHUH YYEOHBIX 3a/1aHUH TEKCTHI
y4eOHHUKa,

e  CIIpaBOYHBIE MaTEPUAJIbI
(MeproANYECKYIO CUCTEMY
XUMHYECKHX DJIEMEHTOB
. Y. Menneneesa, Tabiuiry
pacTBOPUMOCTH KHCJIOT, OCHOBAHUH U
COJIEH B BOJIE, DJIEKTPOXUMUYECKUAN P

HanpsHKEHUH METallIoB)
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9 KJIACC (2 4 B Henemto, Bcero 68 4, u3 HUX 4 4 — pe3epBHOE BpeMs)

Ha3zBanue paznena, Temsl ,
KOJIMYECTBO YacoOB

OcHOBHOE coaepKkaHue

OCHOBHBIE BUJIBI IEATEIILHOCTH
oOyyJaronmxcs

DNEeKTPOHHBIE
(tmudpoBsIE )
o0pa3oBaTelbHbIC

pecypchl

Paznen 1. IlepBonauanbHble xumuueckue noustus (20 1)

IloBTOpEHUe M yrirydjieHue
3HAHUI OCHOBHBIX Pa3/iesioB
Kypca 8 kiacca

(54)

Ilepnonnueckuit 3akoH. [lepuonnueckas
CUCTEMA XMMHUYECKHX AJIEMEHTOB

. Y. MenneneeBa. CTpoeHue aTOMOB.
3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB
XMMHUYECKHX 3JIEMEHTOB MEPBBIX TPEX
[EpUOJIOB, KaJIMsl, KalbLiUs U UX COeIMHEHUN
B COOTBETCTBHH C TOJ0KEHUEM 3JIEMEHTOB B
NEPUOANYECKON CUCTEME U CTPOCHUEM HX
aTOMOB.

Knaccudukanus u HoMeHKIaTypa
HEOPraHUYECKUX BEIIECTB (MEXIyHapoHas
U TpUBHaJIbHAasT). XMMHUYECKHE CBOMCTBA
BEIIIECTB, OTHOCSIIUXCA K PA3TIUNYHBIM
KJIaccaM HEOpraHMYEeCKHX COeAMHEHHH, nX
TeHEeTHUYEeCKas CBsI3b HEOPraHMYECKHX
BEIIECTB.

CtpoeHue BemiecTBa: BUJIbl XUMHUYECKON
CBSI3M M TUTTBI KPUCTAJUTUIECKUX PEIIETOK.
3aBUCHUMOCTh CBOMCTB BEILIECTB OT UX
CTPOEHHUSI.

e  XapaKTepu3oBaTb XUMHUYECKHE
9JIEMEHTBI IIEPBBIX TPEX MEPUOJIOB,
KaJIUs ¥ KaJbLIKA 110 UX MOJO0XKEHHUIO B
[Iepnonnueckoii cucreme
. . MeHnneneena.

e KnaccupunupoBarb U Ha3bIBaTh
HEOPraHWYECKHE BEIIECTBA U3YYECHHBIX
KJIACCOB.

e  OnwuceiBaTh 00LIME XUMUYECKHE
CBOMCTBA BEILIECTB Pa3JIMYHBIX
KJIaCCOB, OATBEPKIATh CBOMCTBA
MIpUMepPaMu MOJIEKYJIIPHBIX ypaBHEHUIN
XAMHYECKHUX PEAKIUH.

e  OmnpenensaTe BUI XUMUYECKON
CBSA3U U THUI KPUCTAJUINYECKON
PEILIETKY BEILECTBA.

e IIporHo3upoBaTh CBONCTBA
BEILIECTB B 3aBUCUMOCTH OT UX
CTPOEHHS.

e  BricTpauBaTh pa3BEPHYTHIE

30




JleMoOHCTpan U

1. Mozienu KpucTasIn4ecKuX peréTok
HEOPraHWYECKHUX BEIIECTB.

2. KopoTkonepuoiHas U JUIMHHOTIEPUOAHAS
dbopwmpsl [Tepuoanueckoii cucTeMbl
xumudeckux aneMeHToB Jl. . Menaeneesa

MUCHMEHHBIEC U YCTHBIE OTBETHI C
oropoi Ha HHPOpMAIHIO 13 ydeOHUKA
U CIIPaBOYHBIX MaTEpPHAIIOB, TPAMOTHO
MCTIONIb30BaTh N3YYCHHBIN
HOHATUHHBIN anmapar Kypca XUMHH.

e lcnosb3oBaTh Ipu
BBITIOJTHEHUH y4eOHBIX 33/1aHUH U B
IpOLIECCEe MCCIIEA0BATEIbCKOM
JEATeIbHOCTH HaYYHO-TIOMYJISIPHYIO
JUTEPATYPy XUMUYECKOTO
COZIep’KaHMUs, CIPaBOYHbBIE MaTEPUAIIBI,
pecypcbl HTEpHETA

Tema 1. OcHOBHBIE
3aKOHOMEPHOCTH XUMHUYECKHX
peakuui

(4 1)

Knaccugukanus XaMIYecKuX peakiui 1o
pa3IMYHBIM MPU3HAKaM (II0 YHCITY U COCTaBY
YUYacCTBYIOUIMX B peaKkIMH BELIECTB, 110
TEII0BOMY 3 HEKTy, 0 U3MEHEHUIO
CTETIEeHEH OKUCIIEHUS! XUMHUECKUX
3JIEMEHTOB, I10 0OPATUMOCTH, 110 YYaCTHIO
KataauzaTopa).IK30- U SHI0TEPMHUUECKUE
PEaKIH, TEPMOXUMHUECKUE YPAaBHEHHS.
ITonsiTHE O CKOPOCTH XMMHYECKOW PEaKINH.
[ToHsATHE O TOMOTEHHBIX U T€TEPOTEHHBIX
peakuusx. [Tonsarue 06 oOpaTUMBIX U
HEOOPaTHUMBIX XMMUYECKUX PEaKIUsX.
[ToHsATHE O XUMHUECKOM PABHOBECHH.
@DaKTOpbI, BIUAIOIINE HA CKOPOCTh
XUMHUYECKON peakIuy U MOJI0KEeHNe

e  PackpbIBaTh CMBICI U3y4aEeMbIX
MOHSTUN U IPUMEHSTH 3TH MOHATHUS
MpY ONMCAHUU CBOWCTB BEILIECTB U UX
MIpEBpAICHUM.

e Kiaccudunuposarsb
XAMHYECKHUE PEAKIIUH MO PA3JIMYHBIM
MpU3HAKAM.

e VYcraHaBiuBaTh 3aBUCUMOCTh
CKOpPOCTH XMMHYECKON PEAKIUU OT
pa3IuYHbIX (DaKTOPOB.

e [IporHo3upoBaTh BO3MOKHOCTH
MPOTEKAHUS XUMUYECKHUX
MPEBPAIICHUIN B PA3JTUYHBIX YCIOBHUAX.

e  Omnpenensitb OKUCIUTENDb U
BocctaHoBuTeNb B OBP.
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XUMHYCCKOI'O0 paBHOBECHUA.

OKHCIUTEIBFHO-BOCCTAHOBUTEILHBIC pCakuuun

(9TEKTPOHHBIN OalaHC OKUCITUTEITHHO-
BOCCTAaHOBUTEIBLHOM PEaKInN).
JdemMoHCTpanuu

1. 3aBUCUMOCTh CKOPOCTH XMMHUYECKOI
PEaKIMK OT Pa3INYHBIX (PaKTOPOB.

2. BoznelicTBue KaTain3aropa Ha CKOPOCTb

XAMHYECKON PEaKIUU.

3. Ilpumepsl HEOOPATHUMBIX U OOPATHMBIX

peaKuHuii.
4. CMeleHrEe paBHOBECUSI XUMUYECKON
peakLuu.

Buviuucnenusn

— KOJINYeCTBa BeIIeCTBa, 00bEMa U MaCChI

PE€arcHTOB UJIU MMPOAYKTOB IO YPABHCHUAM

XUMUYECKHUX PEaKLUn

e  CocCTaBusATh IEKTPOHHBIN
OaJlaHC peakIIvH.

e [Ipou3BOAUTH BBIUKCIEHUSA 10
XUMUYECKUM YPaBHEHUSM.

e  BricTpauBaTh pa3BEPHYTHIC
NMCbMEHHBIE U YCTHBIE OTBETHI C
ornopoi Ha uHQOpMaIHIO U3 ydeOHUKa
Y CIIPaBOYHBIX MaTepUAIIOB, TPAMOTHO
UCII0JIb30BaTh N3YUYEHHBIHN
HNOHATUMHBIN anmnapar Kypca XMMHUH.

e lcnonb3oBaTh pu
BBIMOJTHEHUH Y4E€OHBIX 3aJaHUI U B
IIPOLIECCE UCCIEA0BATENbCKOMN
NESTENIbBHOCTH Hay4YHO-TIOMYJISPHYIO
JUTEpPaTypy XUMHUYECKOTO
coJIepKaHusl, CIIPaBOYHbIE MaTepHalIbl,
pecypcbl HTEpHETA

Tema 2. DnekTpoauTnyeckas
aucconHanus. XuMuuecKkue
peaKknnu B pacTBOPax

(8 1)

Teopm[ 3HCKTp0HHTI/I‘{eCKOI>'I AUCCOonHranu.

SJIGKTp OJINTBI U HCOJICKTPOJIUTHI.

KaTI/IOHH, aHHUOHBI. MeXaHU3M JIUCCOLUAIIN

BEILIECTB C PA3JIMYHBIMU
BHJAaMH XUMHUYeCKOH cBA3U. CTeleHb
nucconmanyy. CHIbHEIC U ClIa0bIe
3JIEKTPOJIUTHI.

Peakiiuu noHHOTO OOMEHA, YCIIOBUS UX

e  PackpbIBaTh CMBICI H3y4aeMbIX
MOHATHM, a TAKXKE CMBICIT TEOPUU
IEKTPOIUTUYECKOHN TUCCOLMALINY.

e  OOBACHATH NPUYUHBI
ANEKTPONPOBOTHOCTH BOIHBIX
pacTBOpOB.

e  CocTaBisATh ypaBHEHUS
JMCCOLMALUY KHCIIOT, IeJIouei U
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nporekanus. FIoHHbIe ypaBHEHUS PEaKLIUM.
XHUMHUYECKHE CBOICTBA KUCIIOT, OCHOBAaHUM U
coJiel B CBETE MpeACTaBICHUN 00
3JIEKTPOJIUTUYECKON qucconuanuu. Cpena
pactBopa. [lonsiTHe 0 rugponause conei.
KauecTBeHHbIE peakliui Ha KATUOHBI U
AQHUOHBI.

JdeMoHcTpannn

DJeKTpUyecKasi IpOBOJUMOCTb PaCTBOPOB
BEILECTB; IBUKEHUE HOHOB B AJIEKTPUUECKOM
noJie.

OnBIThL, WJUTFOCTPUPYIOLIME TPU3HAKU
MPOTEKAHUs Peakluii HOHHOTO OOMEHa.
OMBITHI 110 OTIPEICTICHUIO CPEIBl B PACTBOPAX
coJieit (XJIopuaa HaTpusi, KapOOHATa HATPUS,
XJIOpHUa IIUHKA).

JlabopaTopHbIe U NIpaKTHYeCKHe PadoThl
Jlabopamopnuwiii onvim:

Peakiiuu HOHHOTO OOMEHA B pacTBOpPax
37eKTposuTOB: cynbdarta meau(I)u meémnoun,
KapOoOHaTa HATPUS U COJISTHOM KUCJIOTHI,
peakuys HEUTPATU3ALKN MEXKTY

COJICH, TIOJTHBIE U COKpAIIEHHBIE
VOHHBIC YPaBHEHUS XUMUYECKHX
peakuii HFOHHOTO OOMEHa.

e [lnmanupoBaTh U OCYHIECTBIATH
Ha MPaKTHKE XUMHUYECKHUE
9KCIEPUMEHTBI, TPOBOIUTH
HaOJIr0/1eHUs, 1eJ1aTh BBIBOJIBI IO
pe3yibTaTaM 3KCIepUMEHTA.

e (CrnenoBaTh mpaBUIaM
6e3omacHoil paboTsl B TabopaTopun
IPY UCTIOJIb30BAaHUH XUMUYECKOH
HOCYIbl U 000PYAOBAHMS.

e [Ipon3BOINTH BEIYMCIICHUS 110
XUMHUYECKUM YPaBHEHUSIM.

e  BricTpauBaTh pa3BEPHYTHIC
MUCHMEHHBIEC U YCTHBIE OTBETHI C
ornopoit Ha HHGOPMAIIHIO U3 YIeOHUKA
U CIIPAaBOYHBIX MaTepHaioB, FPaMOTHO
UCIIOJIb30BaTh U3yYEHHBIH
NOHATHIHBIN anmapar Kypca XUMUH.

e lcnosb30BaTh Ipu
BBINTOJIHEHUH Y4EOHBIX 33/1aHUH U B
Iporecce ucciaer0BaTeabCKon
JeSITeIbHOCTH HAyYHO-TIONYJISIPHYIO
JTUTEPATYPY XUMHUIECKOTO
COJIep KaHMs1, CIPABOYHBIE MaTePHAITBI,
pecypcbl HTEpHETA
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TUAPOKCUIOM KaJIAS U COJITHOW KUCIIOTOM.

IIpaxmuueckas paboma:

No 1. Pemenue skcriepuMeHTaIbHbBIX 3a/1a4 110

TEME.

Butuucnenus
— 110 YPaBHEHUSIM XUMHUYECKUX PEAKIUN

Pa3nea 2. Hemeranibl u ux coenuenus (24 u)

Tema 3. O01ast
XapaKTePUCTHKA XUMHYECKHX
37eMeHTOB VIIA- rpynnsl.
I'ajiorensl

(4 1)

OO0m1as XxapakTepucTHKa rajJoreHoOB.
Oco0eHHOCTH CTPOEHUS AaTOMOB 3TUX
3JIEMEHTOB, XapaKTEPHBIE JI1 HUX CTEIECHU
okucienusa. CTpoeHue u puandeckue
CBOMCTBA MPOCTHIX BEUIECTB — raJIOr€HOB.
XUMHUYECKUE CBOMCTBA HA PUMEPE XJIOpa
(B3auMo/IeliCTBUE C METAJUIaMU,

HEMeTaJUIaMH ,IeJI04YaMHu ). XJIOPOBOJAOPO/I.

ConsHas KUCIIOTa, XUMUYECKHE CBOMCTBA,
noyty4eHue, npuMeHenne. KauecrBeHHbie
pPEaKIuu Ha TaJIOTeHU/I- HOHBI.

[eiicTBrE XJ10pa U XJIOPOBOAOPOIA HA

OpTraHu3M YCJIOBCKaA. Baxwueiiiue XJIOpUAbI U

WX HaXO0XXJICHUE B MPUPOJIE.

JleMoOHCTpaLun
BI/II[eOMaTepI/IaJ'IBII TaJIOI'€HbI U UX
COEJMHEHUS.

e  OObBACHATEH 00IIHE
3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB
HEMETAIJIOB U X COCIUHCHUM B
npeaenax MajablX MEPUOJIOB U IIaBHBIX
noarpyni [lepuoanueckon cucTemsl
XUMHYECKUX IJIEMEHTOB C YYETOM
CTPOECHUS UX aTOMOB.

e  XapakTepu3oBarb (PpuznUECKUE
Y XUMHUYECKHE CBOMCTBA MPOCTHIX
BEIIIECTB rAJIOTeHOB (Ha MpUMepe
XJIOpa) ¥ CIIOKHBIX BEUIECTB
(x7opoBOIOpOIA, XTIOPUAA HATPHUS),
CIOCOOBI MX TTOTYYSHUS, TPUMEHEHUE
Y 3HAYEHHE B IPUPOJIEC U KU3HU
JeJIoBeKa.

e  Omnpenensith raloreHU-UOHbI B
pacTBope.

e [InaHupoBaTh U OCYIIECTBIATH
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OO0pa3iubl XJIOpUI0B.

JlabopaTopHble U NpaKkTHYecKue padoThl
Jlabopamopmuwiii onvim:

PacrniozHaBaHue XJIOpUA- HOHOB.
Ilpakmuueckas paboma:

Ne 2. [Tonyuyenue coIIHOM KUCIOTHI,
U3y4yeHue e€ CBOMCTB.

Botuucnenus

— M0 YpaBHEHUSIM XUMUYECKUX PEAKIIUM,
€CJIM OJIMH U3 PEarcHTOB JIaH B H30BITKE;

— 00BEMOB T'a30B 10 YPAaBHEHHUIO PEAKIIMH Ha
OCHOBE 3aKOHA 00BEMHEIX OTHOIIEHHUI ra30B

Ha MPaKTHUKE XUMHUYECKUE
9KCIEPUMEHTBHI, TPOBOIUTH
HaAOJIOACHNS, 1e1aTh BBIBOJIBI 110
pe3yabTaTaM 3KCIIepUMEHTA.

e (CienoBath IpaBuiIaM
6e30macHoil paboThI B 1abopaTopuu
IPY UCTIOJIb30BAaHUH XUMUYECKON
HOCYyIbl U 000PYAOBAHMS.

e  BricTpanBaTh pa3BEPHYTHIC
NUCHMEHHBIC M YCTHBIE OTBETHI C
ornopoi Ha uHQOpMaIHIO U3 ydeOHUKa
U CIIPAaBOYHBIX MaTepHaioB, IPaMOTHO
UCIIOJIb30BaTh U3yYEHHBIH
HNOHATHIHBIN anmapar Kypca XUMHUH.

e lcnonb3oBath npu
BBINOJIHEHUH Y4EOHBIX 3a/1aHUH U B
npoliecce UCCIe0BATENbCKON
JeSITeTbHOCTH

®  HAYYHO-TIOMYJISIPHYIO
JUTEPATYPY XUMUYECKOTO
COJIepKaHus, CIPaBOYHbIE MaTepHaIbl,
pecypcbl HTEpHETA

Tema 4. O01masn
XapaKTePUCTUKA XMMHYECKHX
37eMeHTOB VIA- rpynnsi.
Cepa u eé coenmHeHUs

(5 4)

OO0mas xapakTepucTrka 3J1eMeHTOB VIA-
rpymibl. OCOOEHHOCTH CTPOSHUSI aTOMOB
ATUX AJIEMEHTOB, XapaKTEPHBIE I HUX
creneHu okucnenus. CtpoeHue u
¢dbuznUuecKre CBOMCTBA MPOCTHIX BEIIECTB —

e  OOBsCHATH o01IHE
3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB
aneMeHToB VIA- rpymnmsl 1 ux
COEIMHEHUH C Y4ETOM CTPOCHUS UX
aTOMOB.
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KHCJIOPOJIa U CepPbl. AJUIOTPOITHBIE

MO M (DUKAIH KHCIIOPO/Ia U CEPHI.
XUMHUYECKUE CBOWCTBA CEPHI.

CepoBoaopo, ctpoenue, pu3ndeckue u
XUMHUYEcKHe cBocTBa. OKCHUIBI Cephl Kak
MPEJICTaBUTENN KUCIOTHBIX OKCUA0B. CepHas
KHUCTI0Ta, GU3NYECKUE U XUMUYECKUE
cBoOMCTBA (001IME KaK MPEACTaBUTENS Kiacca
KHCJIOT U crenuduieckne), MpuMeHEeHHE.
XHUMHUYECKUE PEAKIUH, JIEKAIUE B OCHOBE
IPOMBIIIICHHOTO CIIOC00a MOTyYCHHUS
CEpHOI KUCIOTHL. ATImapathl U MPOTEKAIOIINE
B HUX IPOLIECCHI (Ha MPUMEpE MPOU3BOICTBA
CEPHOI KUCIIOTHI).

Counn cepHOM KUCIIOTBI, KAYECTBEHHAs
peakuus Ha cylib(haT-HoH.

Haxoxxnenne cepsl 1 € COeTMHEHUH B
npupojie. XMMHUYECKOE 3arpsi3HEHUE
OKpYKaloIleH Cpe/ibl COETUHEHUSIMH CEPBI
(KHCTIOTHBIE JIOK[TH, 3aTPsS3HEHUE BO3TyXa U
BOJIOEMOB), CIIOCOOBI €r0 MPeT0TBPAIIECHUS.

JleMoHCTpanuu

Komnneknuu (BumeomaTepuabl): cepaun eé
COCTUHEHHUS.

OOyrnuBaHue caxapa MmoJi AeHCTBUEM

e  XapakTepu3oBaTh (pU3NUECKHE
U XUMUYECKHE CBOMCTBA MTPOCTOTO
BEILIECTBA CEPBI U €€ COCAMHEHUI
(cepoBoIOpO/1a, OKCHIOB CEPBI, CEPHOM
KHCIIOTHI, CYJIb(ATOB), CIIOCOOBI UX
MPUPOJIE U )KU3HU YEJIOBEKA.

e  OnpenensaTs HATMYUE CyIb(paT-
MOHOB B PacTBOpeE.

e  OOBACHATH CYLIHOCTb
HKOJIOTUYECKUX MPOOIIEM, CBA3AHHBIX C
nepepadoTKON COCTMHEHUM CEPHI.

e [InaHmpoBaTh M OCYILIECTBISATh
Ha MPaKTUKE XUMUYECKHE
9KCIEPUMEHTHI,

e I[IpoBoauTh HAOMIOACHHUS,
JieNiaTh BBIBOJIBI IO PE3yJIbTaTaM
HKCIEPUMEHTA.

e (CrnenoBatrb mpaBuIaM
6e3omacHoil paboThl B TabopaTopuu
MIPH UCTIOTH30BAaHUN XUMHUYECKON
TOCY/IbI M 000PYAOBaHUSI.

e [Ipou3BoaUTH BHIYMCIEHUS 110
XUMUYECKUM YPaBHEHUSIM.

e lcnonb3oBaTh npu
BBINOJIHEHUH YUYEOHBIX 3aJJaHUN TEKCThI
y4eOHHUKa, CIIPaBOYHbIE MAaTEPUAIIbI
(ITepuonnyeckyro cucreMmy
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KOHLIEHTPUPOBAHHOW CEPHOU KUCIIOTHI.

JlaGopaTopHble U MPaKTHYECKUE
padoThI

JlabopamopHvle onvimul:

OGHapyxeHue cysbdaT- HOHOB.
B3aumoneiictBue pa30aBiIeHHOM CEPHOM
KHCIIOTHI C IIUHKOM.

Botuucnenus

— 10 YpaBHEHUSIM XUMUYECKUX PEaKIIUA;
— MacCOBOM JIOJU BBIX0J1a IPOAYKTA
peaKIuu

XUMHUYECKUX HJIEMEHTOB
. . Menneneea, Tabuuity
pacTBOPUMOCTH KHUCJIOT, OCHOBAHUM U
COJIEH B BOJIE, AIIEKTPOXUMHUYECKUM PsijT
HaNpPsOKEHUN METaJlioB).

e lcnosb3oBaTh Ipu
BBIMOJTHEHUH Y4E€OHBIX 3aJaHUI U B
IPOIECCE UCCIEeI0BATEIbCKON
NEeSTENIbHOCTH HayYHO-TIOMYISPHYIO
JUTEepaTypy XUMHUUECKOTO
CoJiep>KaHusl, CIIPABOYHbIC MaTepHAIbI,
pecypcbl HTEpHETA

Tema 5. Ooman
XapaKTEePUCTHKA XMMHYECKHX
3JIeMeHTOB VA- rpynmnsl. A30T,
docdop u ux coennHenust

(74)

OO011ast XxapakTepUCTHKA 371€eMEHTOB VA-
rpynibl. OCOGEHHOCTH CTPOEHUS aTOMOB
ATHUX AJIEMEHTOB, XapaKTEpPHBIE ISl HUX
CTETIEHH OKUCJICHHUS.

A30T, pacipocTpaHeHue B IPUPO/IE,
¢duznyecKkne 1 XuMUYECKHE CBOMCTBA.
Kpyrosoport a3zora B npupoze.

AMMHaK, ero Gpu3nvecKue 1 XMMUYECKHe
CBOICTBa, NOJIy4eHUE U npuMeHenue. Conun
aMMOHUS, UX (pU3HUYECKUE U XUMUYECKHE
CBOMCTBA, IPUMEHEHUE.

KauecTBeHHast peakiiys Ha HOHbI aMMOHHUSI.
A3oTHas KucnoTa, e€ GUu3nIecKue u
XUMHUYECKHE CBOWCTBA (00IIME KakK

e  OOBACHATH O0IIHE
3aKOHOMEPHOCTH B U3MEHEHHUHU CBOUCTB
AIEeMEHTOB VA-TPYIIBI U UX
COCIMHEHUH C YY4ETOM CTPOCHUS UX
aTOMOB.

e  XapakTepusoBaTh (pu3nyecKue
U XUMHUYECKHE CBOMCTBA MPOCTHIX
BEILIECTB a30Ta U (hocopa u ux
COEIMHEHUH (aMMHaKa, coJier
aMMOHWUSI, a30THOHM KHCIIOTBI, HUTPATOB,
okcuga dpochopa(V) u dhochopHoit
KHUCJIOTHI, pocdaToB), crtocoObI ux
MOJTy4YeHHUsI, IPUMEHEHUE U 3HAYCHHUE B
MIPUPOJIE U KU3HU YETIOBEKA.
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IIPEJICTaBUTEIS KJlacca KUCIIOT U
cneunduyeckue). Mcnoap3oBaHne HUTPATOB
U CoJIeli aMMOHHMSI B Ka4YeCTBE MUHEPAJIbHBIX
yIOOpEeHMIA.

XUMHUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH
Cpelbl COeTMHEHUAMHU a30Ta(KUCIOTHBIE
TOKIIH, 3arpsi3HEHUE BO3/1yXa, IOYBHI U
BOJIOEMOB).

docdop, aTOTPOITHBIE MOAUPHUKAIIA
docdopa, pusuveckre U XUMHIECKHE
CBOMCTBA.

Oxkcun docdopa(V) u dpochopnas kuciora,
duznyeckue 1 XuMUYeCcKre CBONCTBA,
nonyueHue. KauectBenHasi peakius Ha
dochat- HOHBI.

Hcnonb3oBanue GocdaToB B KauecTse
MUHEPATBHBIX YA0OpEeHU. 3arpsi3HeHne
IPUPOJIHBIX BOAOEMOB (ocharamu.
JleMoOHCTpaL U

Komneknuu: gocdop u ux coequHeHusI.
B3anmoneicTere KOHIEHTPUPOBAHHOM
a30THOM KHMCIIOTHI C MEJIBIO.

JlabopaTopHbIe U NIpaKTHYeCKHe PadoThl
Jlabopamophvie onvimoi:

1. B3aumopeicTBre coae aMMOHUS C
IET0YBIO.

e  OrmpenensiTh HOHBI aMMOHUS U
(hocdar-noHsI B pacTBOpE.

e  OOBACHATH CYHIHOCTh
9KOJIOTHYECKUX MPOOIIeM, CBSI3aHHBIX C
HAXO0XJICHUEM COEUHEHHI a30Ta U
(dbocdopa B okpyxaromei cpee.

e [InaHupoBaTh M OCYILIECTBIATh
Ha MPaKTUKE XUMUYECKHE
9KCIIEPUMEHTHI, IPOBOIUTH
HaOII0AE€HUS, A€JATh BEIBOIBI 110
pe3yabpTaTaM 3KCIIePUMEHTA.

e (CuenoBath MpaBuIaM
0e30omacHO# paboThI B JabOpaTOpun
IIPH UCTIOJIb30BAHUN XUMUYECKOM
TOCY/IbI M1 000PYAOBaHUSI.

e [Ipou3BOAUTH BHIUKCICHHUS 110
XUMHUYECKHM YPAaBHECHUSIM.

e lcmonb3oBath npu
BBIMIOJTHEHUH YY€OHBIX 3aJaHUI TEKCThI
y4eOHHUKa, CIIPaBOYHBIE MAaTEPUAITBI
(mepruoINYEeCcKyIo CUCTEMY
XUMHUYECKHX JJIEMEHTOB
. U. MenneneeBa, Tabnuiy
pacTBOPUMOCTH KHCJIOT, OCHOBAHUH U
coneil BBOJIE, DIEKTPOXUMUIECKHH P
HaMnpsHDKEHUN METAIJIOB).

e lcnosnp30oBaTh Ipu
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2. O3HakoMJIeHHE C 00pa3laMH a30THBIX U
dbocopHBIX yIOOpEHUH.

Ilpakxmuueckas paboma:

No 3. [TonyueHne amMuaka, U3y4eHUe ero
CBOMCTB.

Butuucnenus
— 110 YPaBHEHUSIM XUMHUYECKUX PEAKIUN

BBITIOJIHEHUH YYEOHBIX 3aJJaHUN U B
IIPOLIECCE UCCIIEN0BATENbCKOM
JESATEIbHOCTH HAyYHO-TIOMYJISIPHYIO
JUTEpaTypy XUMHUYECKOTO
coJiep>KaHusl, CIIPaBOYHbIC MaTepHallbl,
pecypcel MaTepHera

Tema 6. O6mas
XapaKTePUCTHKA XMMHYECKHUX
3jieMeHTOB IVA- rpynnsl.
Yriepoa v KpeMHUI U UX
cOoeIMHEeHUA

(8 1)

Yriepon, alutoTponHbIe MOAU(DHUKAIIH,
pacmpocTpaHeHue B mpupoze, Gu3ndeckue u
XUMHYECKHE CBOMCTBA.

Ancopbuusi. Kpyrosoport yriaepona B
pupoe.

Oxkcupel yraepoaa, ux Gpuandeckue u
XMMHUYECKHE CBOMCTBA, UX JIEHCTBHE Ha
JKUBbIE OpPraHU3MBI, [TOJIy4€HUE U
pUMEHEHHE. DKOJIOTHUeCcKre IpoOieMbl,
cBs3aHHBIE ¢ okcuaoM yraepoaa(IV);
TUIOTE3a [NI00aTbHOTO MOTEIIEHUs KJIMMaTa;
HNapHUKOBBIN (PPEKT.

VYronbHas KUCIIOTa U €€ COM, UX (PU3NIECKHe
¥ XUMHYECKUE CBOMCTBA,

NoJIyueHue U npuMeHeHue. KauectBeHHas
peaxiusi Ha KapOOHAT-HOHBI.

Hcnonp3oBanue kapOOHATOB B OBITY,
MEAMILIMHE, TPOMBIIIIEHHOCTH, CEIbCKOM
XO341CTBE.

) OO0BsACHATE 00111E
3aKOHOMEPHOCTH B U3MEHEHUU CBOUCTB
aneMeHToB IVA- rpynmnsl 1 ux
COCIMHEHUH C Y4ETOM CTPOCHUS UX
aTOMOB.

J XapakTepHu30BaTh GU3NUECKUE
Y XUMUYECKHE CBOHCTBA MTPOCTHIX
BEIIECTB YIIIepoIa U KPEMHUS H UX
COeIMHEHMH (OKCUAOB yriepoaa,
YrOJIbHOM KUCIIOTHI, KapOOHATOB,
OKCH/JIa KPEMHHUsI, KPEMHHUEBOM
KHCJIOTBI, CUJIMKATOB), CIOCOOBI UX
NOJy4YEHUs1, IPUMEHEHHUE U 3HAaUECHUE B
HpPUPOJIE U )KU3HU YeJIOBEKa.

J Onpenensts kapooHAT- U
CHJIMKAT- HOHBI B PacTBOpE.

. OOBACHATD CYLTHOCTD
9KOJIOTHYECKUX MTPOOIIEM, CBA3aHHBIX C
HaXO0XKJICHUEM YTJIEKHCIIOTo rasa B

39




[TepBoHaYanbHBIC MOHATHS 00 OPTaHUYECKUX
BEIIECTBAX KAaK O COCIUHECHHSIX yIIIepo/a:
0COOCHHOCTH cocTaBa u cTpoeHus. [lonsarue o
OHMOJIOTUYECKH Ba)KHBIX BEIIECTBAX: )KHUPaX,
Oenkax, yrieBogax. MarepuajibHOE €IMHCTBO
OpPraHMYECKUX U HEOPTaHUUECKUX
COEIMHEHUI.

KpemHuii, ero ¢pusndeckne 1 XUMHYECKHE
CBOICTBa, MOJIyYCHUE U TIPUMCHEHHUE B
AIIEKTPOHHKE.

CoerHEHHS KPEMHUS B TIPHPO/IC.

OO0mue npeacTaBiaeHUs 00 OKCHJIE
kpemuus(IV) u kpeMHUEBOH KUCITOTE.
Cunukatsl, UX UCIIOJIb30BAHUE B OBITY,
MeAUIIMHE, TPOMBIIUICHHOCTH. Baxknei e
CTPOUTENbHbIE MaTepHAaIIbl :KEPAMHUKa,
CTEKIIO, IIEMEHT, OETOH, JKEJIe300€TOH.
[IpoGnembl 6€30MacHOT0 UCTIOIB30BAHUS
CTPOUTEIILHBIX MAaTEPHUAJIOB B IIOBCETHCBHON
JKU3HU.

JleMoHCTpanuu

Mojenu KpUCTaIIIMUECKUX PelIEToK aiMasa,
rpaduTa, MOJEKYJIbI QysIIepeHa.
AncopOnnst pacTBOPEHHBIX BEIIECTB
aKTUBUPOBAHHBIM yriiéMm. [IpoTuBoras.
Buneomarepuanbl: CHITMKaTHAS

OKpY>Karollen cpenie.

. NnnroctpupoBarh B3aUMOCBSI3b
HEOPraHWYECKUX COCIUHEHUN
yriepojia U OpraHuYECKUX BEIIECTB.

. [InanupoBaTh M OCYIIECTBIATh
HaIlPpaKTUKE XUMHYECKHE
SKCIEPUMEHTBI, BEIBOJIBI IO
pe3ysbTaTaM dKCIIEPUMEHTA.

. CrnenoBaTh mpaBuiIam
6e3omacHoil paboTsl B TabopaTopun
IIPU UCTOJIb30BAaHUU XUMHUECKOM
MOCY/Ibl U 000PYIOBAHMSL.

. Hcnons3oBate npu
BBITIOJIHEHUH YYCOHBIX 3aJJaHUN TEKCThHI
y4eOHHKa, CIIPABOYHBIE MaTEPHAIIbI
(ITeproguyeckyto cucremy
XUMHUYECKUX djiemeHToB JI. 1.
MemnzeneeBa, Ta0IHIly paCTBOPUMOCTH
KHUCJIOT, OCHOBAaHUM U COJIEN B BOJIE,
3JEKTPOXUMHUYECKUH PsI/i HANIPSKEHUI
METaJIIOB).

. Hcnons3oBate npu
BBITIOTHEHUH YY€OHBIX 3aJaHUI U B
MPOIIECCE UCCIIEOBATENBCKON
JeSATETLHOCTH HAYYHO-TIOMYJISIPHYIO
JUTEPATYPY XUMHUUYECKOTO
coJIepKaHusl, CIPAaBOYHBIE MaTEPHAIIHI,
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IIPOMBILUIEHHOCTb.
Mogenu MOJIEKyYJI OPraHM4EeCKUX BEIIECTB.

JlaGopaTopHble U NpaKTH4YeCKHe PadoThI
Jlabopamopmubwiii onvim:

KauectBennast peakuus Ha KapOOHAT-HOH.
Ipaxmuyeckue pabomul:

Ne 4. Tlonyuyenue yriekucsiaoro rasa.
KauectBenHast peakuys Ha KapOOHAT-HOH.

Ne 5. PemreHne skciepuMEHTAIBHBIX 33134 110
teme «Hemeramaby.

Buvtuucnenusn

— M0 YPaBHEHUSIM XUMUYECKUX PEAKLUM,
€CJIM OJIMH U3 PEareHTOB J1aH B BUJI€ BOJIHOTO
pacTBOpa ¢ U3BECTHOM MaccoBOH oyen

pecypcbl HTEpHETa

Pa3nea 3. Merajibl U ux coeguHenus (20 )

Tema 7. O01ue cBOlicTBA
METAJLJIOB
(4 4)

OO61mas xapakTepUCTHKa XUMUYECKUX
3JIEMEHTOB — METAJIJIOB Ha OCHOBAaHUH UX
nonoxeHus B Ilepuoanueckon cucreme
XUMHYeCKHX d1eMeHToB JI. Y. MeHaeneeBa u
CTPOEHUS aTOMOB.

Crpoenue metamioB. MeTtaminueckas CBs3b U
METAJTNYECKask KpUCTAJUTMYECKAs PeIIETKA.
DIIEKTPOXUMUYECKUN Pl HAIPSHKEHUI
MeTaiuioB. Du3ndeckre 1 XUMHYECKHE
CBOMCTBa METAILJIOB.

OO6mue cnocoOb! MOTYYEHUST METAJLIOB.

° PackpbIBaTh CMBICT U3y4aeMbIX
MNOHSATUN U IPUMEHSTh 3TH MOHSITHS
TIPU OTIMCAHUH CBOMCTB BEUIECTB U UX
IIpEBpAIICHUM.

) OO0BACHATE 00I1IHE
3aKOHOMEPHOCTH B U3BMEHEHUH CBOWCTB
9JIEMEHTOB-METAJIOB U X COeTUHEHUI
C YYETOM CTPOEHHUS UX aTOMOB.

° XapakTepu3oBaTh CTPOCHUE
METaJIOB, 00IIHe (PU3NUECKHE U
XUMHUYECKHE CBOMCTBA METAJJIOB.
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[TonsiTve 0 KOPPO3UM METAIJIOB U OCHOBHbBIE
CI0co0bI 3alIUTHI OT KOppo3uu. CruiaBbl
(cranp, 4yryH, JIOpaIlOMUHHM, OpOH3a), UX
MIPUMEHEHUE B OBITY U IPOMBIIIJICHHOCTH.
JemMoHCTpauMu

O3znakomyieHue ¢ o0pa3laMu METauioB U
CIUIaBOB, UX (PU3UUYECKHMH CBOHCTBAMHU.
Mopenu KpUCTAIIINYECKUX PEIETOK
METaJIJIOB.

Buneomarepuaiibl: KOppo3usi METAJLIOB.

JlaGopaTopHble U NpaKkTH4YecKHe padoThl
JlabopamopHvie onvimul:

O3znakomiieHHEe ¢ 00pa3liaMu CIJIaBOB
METaJIOB.

3aBUCUMOCTBH CKOPOCTH PEAKIIMKM METajia C
KHMCJIOTOM OT IPUPOABI METaIIA.
Bviuucnenusn

— 0 YpaBHEHUSIM XUMHUYECKUX PEAKIIUH,
€CJIM OJIVH U3 PEareHTOB COAEPIKUT MPUMECH

o XapaxkTepu3oBaTh 0011
CHOCOOBI MOJTYyYEHHUS] METAJLIOB.

o CnenoBath paBuiiaMm
0e3omacHOi paboThI B JabOpaTOpun
IIPU UCIIOJIb30BAHUU XUMUYECKOM
HOCy/bl 1 000PYIOBaHUS.

o [Tpon3BOIUTH BBIYUCIICHUS 1O
XUMHYECKUM YPaBHEHUSIM.

. Hcnons3oBate npu
BBIMOJTHEHUH Y4€OHBIX 3aJaHUI TEKCThI
yueOHHUKa, CIIPAaBOYHbBIEC MaTEPUAIIbI
(ITepuonuueckyro cucremy
XUMHYECKHUX 3JIEMEHTOB

. U. MenneneeBa, Tabnuiy
pacTBOPUMOCTH KHCJIOT, OCHOBAHUH U
COJIEH B BOJIE, DJIEKTPOXUMUYECKUAN P
HaIpsHDKEHUH METaJlIoB).

. Hcnons3oBate npu
BBITTOJTHEHUH YYEOHBIX 3aJJaHU U B
MIpOLIECCe UCCIIEI0BATENbCKOM
JeSITeIbHOCTH HAyYHO-TIOMYJISIPHYIO
JUTEPATYPY XUMUYECKOTO
COJIepKaHusl, CIIPaBOYHbIE MaTepHAIIBI,
pecypcel aTepHera

Tema 8. Ba:kHeiinime MeTa/LIbI
M UX COCIUHCHUS

(16 9)

[llenounbie MmeTaminl. Ilomoxenue B
[Tepunonnueckoii cucTeMe XUMHUYECKUX
anemenToB J[. . MenneneeBa, ctpoenue

) OOBICHATH 00LIHE
3aKOHOMEPHOCTH B H3MEHEHHH CBOMCTB
9JIEMEHTOB-METAJUIOB B TPYMIaxX U UX
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aroMoB. Haxoxnenue B mpupoze.
duznyecknue 1 XuMHUYECKHe CBOMCTBa(HA
npuMmepe HaTpus U Kanus). OKcuasl U
TUJPOKCHUIBbI HAaTpus U Kanud. [Ipumenenne
HIEJIOYHBIX METAJJIOB U UX COCTMHECHUH.
[IlenoyHoO3eMenbHbIC METAIUIBI MArHUM U
KaJIbIIUH, cTpoeHue aToMoB. [losoxenue B
[Tepuoanyueckoil cucTteMe XUMUYECKUX
anemenToB /I. 1. Menpeneera.
Haxoxnenue B npupone. Puznueckue u
XUMHYECKHUE CBOMCTBA. BakHelime
COCTMHCHUS KaJIbIIUs (OKCH/T, THIPOKCHUI,
cosin). JKECTKOCTh BOJIBI U CITOCOOBI €&
ycTpanenus. Anmromunuid. [lonoxenue B
Ileproanueckoi cucreMe XUMUYECKUX
anemeHToB J[. . Menaeneesa, crpoeHue
aroMa. Haxoxnenue B mpupone. dusnueckue
Y XUMUYECKHE CBOMCTBA. AM(OTEpHBIE
CBOICTBa OKCcHAA U THApokcuaa. JKeneso.
[Tonoxxenue B Ilepronnueckoit cucreme
xumuuecknx snemeHToB J[. . Menneneena,
cTpoeHue aroMa .HaxoxieHue B Ipupoe.
®du3nvecKkue U XUMUYECKHUE CBOMCTRA.
Oxcunel, THAPOKCUABI U conu xene3a(ll)u
xenesa(Ill).

JleMoOHCTpaL U1

COCIMHEHUH C Y4ETOM CTPOCHUS UX
aTOMOB.

. XapakTepHu30BaTh PU3NUECKUE
1 XMMHMUYECKHE CBOMCTBA ITPOCTHIX
BEILECTB METAJJIOB U UX COEAUHEHUN
(OKCUI0B, TUAPOKCHUIOB, COJIEH),
CocoObI UX NOJIYYEHUs, IPUMEHEHHUE
Y 3Hau€HHE B IPUPOJE U KUZHU
YeJIOBEKA.

. Pacnio3naBaTh ¢ TOMOIIBIO
Ka4eCTBEHHBIX PEAKIIMI HOHBI
METaJUI0B (MarHus, aJlOMUHUS, [IUHKA,
Kenesa, MEIu ).

J [InanupoBaTh U OCYIIECTBIIATH
Ha MPaKTHKe XUMHUYECKHUE
9KCHEPUMEHTBHI, TPOBOIUTD
HaOJIr0/IeHUs, 1eJ1aTh BBIBOJIBI IO
pe3yJibTaTaM 3KCIEepUMEHTA.

o CrnenoBath npaBuiaM
6e3omacHoil paboThl B 1abopaTopuu
IPY UCTIOJIb30BAaHUH XUMHUYECKON
TOCY/IbI M 000PYAOBaHUSI.

J [Tpon3BOANTH BEIYUCICHHUS IO
XUMUYECKUM YPaBHEHUSIM.

. BeicTpanBath pa3BEpHYTHIE
MUCHMEHHBIE U YCTHBIE OTBETHI C
OTIopoi Ha MH(OpPMAITUIO U3 YUeOHHKA
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BzaumopeiicTBue HaTpus ¢ BOJOM.
OkpaliMBanue MmiaMeH HOHAMHU HaTpUs U
kanus. OkpalivBaHue TUIAMEHH HOHAMHU
KanbpIusl. B3auMopeiicTBre OKCHaa KalblLus C
BO/IOM. BusieomaTepuanbl: ropeHue xelesa B
KHCIIOPOJIE U XJIOpeE.

JlabopaTopHble U NpaKkTHYeCKHe PadoThl
Jlabopamopuvie onvimoi:

O3HakomieHUE C 00pa3liaMu aJTIOMUHUS U
€ro CILJIABOB.

AMdoTepHbIe CBOMCTBA THAPOKCH 1A
amroMuHMs. KayecTBEeHHbIE peaKIIuy Ha HOHBI
JKelesa.

Ipaxmuyeckue pabomul:

Ne 6. )KEcTKOCTh BOJBI I METOABI €€
YCTpaHEHHS.

Ne 7. PemieHne skciepuMEHTAIBHBIX 3314 110
TeMe «MeTaJlbIy.

Botuucnenus

— M0 YPaBHEHUSIM XUMUYECKUX PEAKLIUH,
€CJIM OJIUH U3 PEareHTOB JIaH B U30BITKE WIIH
COJIEPKUT IPUMECH;

— MacCOBOM JI0JIM BBIXO/1a MPOAYKTA
peakiu

U CIIPaBOYHBIX MAaTEPHUAIIOB, TPAMOTHO
HCIIOIb30BaTh NU3y4YEHHBIN
MOHSATUMHBIN anmnapar Kypca XUuMHUU.

. Hcnons3oBarts npu
BBIIIOJTHEHUM Y4E€OHBIX 3aJjaHUI U B
IIPOLIECCE MCCIIEN0BATENbCKOU
JEATEIIBHOCTH HAy4YHO-TIOYJIIPHYIO
JUTEPATypy XUMHUYECKOIO
COJIEpKaHus, CIIPABOYHBIE MaTEpPHAIbI,
pecypcebl HTepHeTa

Pa3nen 4. Xumus u okpykaromias cpeaa (3 1)

Tema 9. BemecTBa u marepu-

‘ Hosrie MaTCpHrajbl U TEXHOJOT'UH.

‘ J XapakTepHu30BaTh POJIb XUMHUH
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AJIbI B JKU3HH Y€JI10BCKa

(3 1)

BemectBa 1 maTepuainsl B IOBCEIHEBHOM
JKA3HU YeJI0BeKa. XUMHS U 310POBBE.
be3onacHoe ucnonb30BaHKE BEMIECTB U
XUMHYECKHUX PEAKIIHii B OBITY.
[IpupoHbIE HICTOYHUKH
YII€BOI0POAOB(YroJib, IPUPOJIHBIH ra3,

HE(Th),POTYKTHI UX MEPEPaOOTKH, UX POJIb B

OBITY ¥ TIPOMBIIIICHHOCTH.

OCHOBBI KOJIOTHYECKOI TPAMOTHOCTH.
XUMHYECKOE 3arps3HEHUE OKPYIKAIOIIEH
cpenbl (MpeeabHo T0MyCTUMAas
KoHIeHTpanus Bemects — [1JIK).

Posib XxuMuu B penieHun 3K0JI0THYECKUX
npo0em

B pa3IMYHBIX cepax AeSITeTbHOCTH
JIFO/ICH, OCHOBHBIC BEIIECTBA U
MaTtepuaibl, IPUMEHSIEMbIE B KU3HU
COBPEMEHHOT0 YeJIOBEKa.

J OOBACHATH YCIOBHS
0€30IMacCHOTO MCIIOIH30BAHMSI BEIISCTB
Y XUMHYECKUX peaklui B ObITY.

. AHaM3UPOBATh U KPUTHUUECKH
OIICHUBATh WH()OPMAIIHIO O BIHSTHHH
MIPOMBIIIIICHHOCTH, CEJTLCKOTO
X03s5ICTBa, TPAHCIIOPTa U JIp. HA
COCTOSTHUE OKPY>KaIOIIEeH Cpebl.

. YMeTh 0Ka3bIBaTh NEPBYIO
MOMOIIb IPU XUMHUYECKUX 0XKOTaX U
OTpAaBJICHUSIX.

. IIpuHuMaTe ydactue B
00CyXICHUH TIPOOIEM XUMUYECKON 1
9KOJIOTUYECKON HaIllPaBJIEHHOCTH,
BBICKA3bIBaTh COOCTBEHHYIO MO3UIUIO
1o nmpobaeme U mpeagarath
BO3MOYKHBIE MYTH €€ PEILICHMUS.
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