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OdenepanpHas pabouass TmporpamMma IO y4eOHOMY TpPEAMETy  «XHUMHS»
(yrnyOneHHbI ypoBeHb) (mpeaMeTHas o001acTh «ECTeCTBEHHO-HAay4YHBIE MPEIMETHI»)
BKJTFOUAET MOSICHUTENLHYIO 3aITUCKY, COJIepKaHne 00yUeHus, INIAaHUPYEMbIC Pe3yIbTaThl
OCBOCHHMS TIPOTPAMMBI TT0 XUMHUHU, TEMATHIECKOE TUTAHUPOBAHUE.

[TosicauTenpHast 3amUCKa OTpaKaeT OOIMe MeNd W 3aJa4d W3YYCHHUS XUMHH,
XapaKTePUCTUKY TCHXOJOTHYECKUX TPEANOCHUIOK K €€ M3YYCHHIO OO0ydJaroIuMucs,
MECTO B CTPYKType y4eOHOTO IIlaHa, a TaKXke MOAXOAbl K OTOOpY coaepKaHus,
K OTIPE/ICIICHUIO TIJIAHUPYEMBIX PE3yIbTATOB.

Conepxanue OOydeHHS PACKPBIBAET COJCP)KATENbHBIC JIMHUHM, KOTOPHIC
npeIaraloTes sl 00s13aTeIbHOTO U3YYCHHUSI B KAXJIOM KJIacce Ha YPOBHE OCHOBHOTO
o011ero oOpa3oBaHusI.

[[nanupyeMble pe3ysibTaThl OCBOCHHUS MPOTPAMMBbI 1O XHUMHU BKJIIOYAIOT
JMYHOCTHBIE, METalpeaMETHbIC Pe3yNbTaThl 3a BECh IMEPHOJ] OOY4YCHHs] Ha YpOBHE
OCHOBHOTO 0011ero oOpa3oBaHMs, a TaKXKe MPEAMETHBIE JOCTHKEHHS 00YyJaroierocs
3a KaXKIbli TOJ 00yUYeHusI.

MNOACHUTEJIBHASA 3AIINCKA

®enepanpHas pabodvas mporpaMma MO0 XUMHUH OCHOBHOTO OOIIET0 OOpa3oBaHHS
(yrayOs€HHBIA YPOBEHB) COCTABIICHA HA OCHOBE TPEOOBaHUIl K pE3yJlbTaTaM OCBOCHHS
OCHOBHOHM  00pa3oBaTeNpbHOM MpOTpaMMbl  OCHOBHOTO  00mero  oOpaszoBaHus,
npencraBieHbix B ®I'OC OO0, c¢ yuyetom enepanpHoOil pabodeil MporpaMMbl
BOCIIMTAHHSI.

@denepanbHas pabouasi mporpamMma Mo XHMHW pa3pabdoTaHa C LEIbI0 OKa3aHUs
METOAMYECKOW TMOMOIIM YYHTEII0 B CO3JaHUU paboueil mporpaMMmbl MO y4eOHOMY
peIMETY.

[Iporpamma pa€t mpencTraBieHWEe O IEIsAX, OOmeW cTpareruu oOydeHwUs,
BOCIIUTAHMSI M PA3BUTHUSI OOYUYAIOMIMXCS CPEACTBAMHU y4EOHOTO MpEAMETa, ONpeesieT
o0s13aTeNIbHOE TPEAMETHOE COACpXKaHHWE, €ro CTPYKTypy MO pa3aeiaM H TeMaMm,
pacripesielieHue Mo KjiaccaM, PeKOMEHAYEMYIO TOCIEeOBATEIbHOCTh U3YUEHUS XUMHH
C YYETOM MEXKIPEIMETHBIX M BHYTPHIIPEIMETHBIX CBSI3€H, JIOTUKK y4eOHOTO mpoIiecca,
BO3pAacTHBIX OCOOCHHOCTEW oOywarommxcs. B mporpamMme Mo XMMHH YYHUTHIBAIOTCS
BO3MOXKHOCTH Y4eOHOTO TpeJMeTa B peanu3anud TpeOOBaHWN K IUTAHUPYEMbBIM
JMYHOCTHBIM, METANmpeIMETHBIM M MPEAMETHBIM pe3ysibTataM  OOydYeHUS U
B (OpMHpOBaHMHM OCHOBHBIX BHJOB y4e€OHO-ITO3HABATEIHHON  JCSTEIHLHOCTU
00ydJaromerocs 1Mo OCBOSHUI0 y4eOHOTO COJIEPIKAHMSL.

M3ydyeHne XMMHUH Ha YpPOBHE OCHOBHOTO OOIIETr0 0O0pa30BaHUS OPHUEHTHPOBAHO
Ha OOIIEKYIbTYPHYIO MTOATOTOBKY, HEOOXOUMYIO ISl BRIPAOOTKH MHUPOBO33PEHUYECKUX
OpPHEHTHUPOB, PA3BUTHUS UHTEIICKTYaTbHBIX CIOCOOHOCTEN U MHTEPECOB 00yJarOIINXCS,
Ha TPOJI0JDKEHUE OOYUCHHS Ha YPOBHE CPEIHETO 0011Iero 00pa3oBaHUsl.
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3HaHME XUMHHM CIYKUT OCHOBOM 1 (GOPMUPOBAHHUA  MHUPOBO33PECHUS
o0yyJarouierocs, ero npejacTaBjIeHU O MaTepUAIbHOM €IMHCTBE MHpPA, BAXXHYIO POJIb
UrparoT GopMHUpyEMble XUMHUEH MPE/ICTABIECHUS O MPEBPAIICHUIX HEPTHU U BEIECTB
B MpUPOJE, O MyTIX peuleHus TJI00adbHBIX MPOOJEM YCTOHYMBOIO pPa3BUTHS
YeJIOBEUECTBA — ChIPhEBOM, SJHEPTEeTUUECKOM, MPOAOBOILCTBEHHOM MPo0IeM, TPOOIeMbI
HKOJIOTHYECKOMN 06€30MacHOCTH, MPOOIIEM 3PaBOOXPAHEHUS.

N3yuenue xumun:

CHOCOOCTBYET peaju3alliid BO3MOXKHOCTEH ISl camMOopa3BUTUSA U (HOPMUPOBAHHUS
KYJBTYPbI JINYHOCTU O0YUaIOIIUXCsl, UX 001Iel U (PyHKIIMOHAIBHON TPaMOTHOCTH;

BHOCUT BKJaJ B (OPMHUPOBAHUE MBIIUICHUS W TBOPYECKUX CIIOCOOHOCTEN
oOy4Jaromuxcsi,  HAaBBIKOB WX  CAMOCTOATEIbHOW  Y4eOHON  NIEeATENbHOCTH,
HKCIIEPUMEHTAJbHBIX W MCCIENOBATEIbCKUX  yYMEHUH,  HEOOXOJUMBIX  Kak
B TIOBCETHEBHOM JKM3HU, TaK U B IPO(ECCUOHATIBHON e TeNIbHOCTH;

3HaKOMHUT CO chneuu(ukold HAYYHOTO MBIIUICHHS, 3aKJIaJbIBA€T OCHOBBI
IIPEACTABICHUM O E€IWHCTBE NPUPOIABI M YEJIOBEKA, SABISETCA KIKOYEBBIM 3TAIOM
B (D OPMUPOBAHUU €CTECTBEHHO-HAYYHOU IPaMOTHOCTH O0yUaIOIIUXCS;

croco6cTByeT (POPMUPOBAHUIO LIEHHOCTHOT'O OTHOIIEHHSI K €CTECTBEHHO-HAYYHBIM
3HAHUSM, K MPUPOJE, K YETOBEKY, BHOCUT CBOM BKJAJ B SKOJOTHUYECKOe 0Opa3zoBaHHE
00yJaroImXxcs.

JlanHple HampaBieHHs] B OOyYEHHUHM XUMHUU OOECHEYMBAIOTCS —crenudukon
CONEP/KAHUSA NPEAMETA, KOTOPBIM SBIAETCS IENArOrMYECKH  aJallTUPOBAHHBIM
OTPXKEHUEM OIPEJCICHHOIO 3Tama pa3BUTHS XUMHUM.156.2.7. YriayOn€HHbI Kypc
XUMHH OCHOBHOTO 00IIIero 00pa3oBaHUsl OPUEHTUPOBAH HA OCBOEHHE O0YUYaIOIUMUCS
CHUCTEMBl TI€PBOHAYAJBHBIX IMOHATHUM XWMHH, OCHOB HEOPraHMYECKOM XHUMHH,
OCHOBOIIOJIAraloIMX MPEACTABICHUN O0IIel XUMHUM U OTAENIbHBIX 3HAYUMBIX MMOHSATUN
OPTaHUYECKON XUMHUH.

CtpykTypa colepKaHusi MPOTpaMMbl MO XWUMHUHM C(HOPMHUPOBAHA Ha OCHOBE
CHUCTEMHOT0 noaxoza K €€ nzyuenuro. ConepkaHue CKIIaIbIBAETCS U3 CUCTEMBI IOHATHIA
0 XMMHYECKOM DJIEMEHTE M BELIECTBE U CUCTEMBI NOHATHA O XMMHMYECKOM PEAKIMH.
O06e 3TU cUCTEMbI OPraHU30BaHbI MO MPUHIUITY MOCIEA0BATEILHOIO Pa3BUTHS 3HAHUMN
Ha OCHOBE TEOPETUYECKHUX MTPEACTABICHUN Pa3HOTO YPOBHS:

aTOMHO-MOJIEKYJISIPHOW TEOPUU KaK OCHOBBI BCETO €CTECTBO3HAHUS;

nepuoandeckoro 3akona /.M. MenneneeBa kKak OCHOBHOT'O 3aKOHA XUMHH;

YYEHUS O CTPOCHUH aTOMa U XUMUYECKOU CBSI3H;

IpEeICTaBICHUI 00 3JIEKTPOTUTHUECKON TMCCOLMAIINY BEIIECTB B paCTBOPAX;

0 XUMHUYECKOM KUHETUKE U TEPMOJANHAMHUKE.

B ocHOBY TeopeTnueckux 3HaHHM MOJO0XKEHBI SMIUPUUECKU MOJTYYECHHbIE (PAKTHI.
TeopeTndeckne 3HaHUSI PA3BUBAIOTCS ITOCIEA0BATEIBLHO OT OJHOIO YPOBHS K APYromy
1 00€CIeYynBaIOT 00YUYaIOIIMMCS BO3MOKHOCTh OOBSICHATH M POTHO3UPOBATH CBOMCTRA,
CTpOeHHE U 00JaCTH MPAKTUIECKOTO MPUMEHEHHUS N3Y4aeMbIX BELIECTB.



OdenepanbHas padouas nporpamma | Xumusi. 8—9 knaccel (yrinyOnEHHBIN YPOBEHD)

OcBoeHue cojepKaHusl MPOrpaMMbl MO XWMHUU MPOUCXOJIUT C HCIOJIb30BAHUEM
3HaHUU W3 paHee HM3YyYEHHBIX Y4YEOHBIX MPEIMETOB: OKPYKAIOLUH MHUp, OHOJIOTHS,
¢u3nka, MaTemaTHKa, reorpadus, TEXHOJIOTHUS, UCTOPHSL.

denepanpHas pabodasi mporpaMma OCHOBHOTO OOIIETro OOpa30BaHUS MO XUMHH
(yrmyOn€HHBIN ypOBEHb) OPUEHTUPOBAHA HA COXpaHEeHUE (PyHIaMEHTAIBbHOTO XapaKTepa
obpasoBanus, cienuPuky yaeOHOTO mpeIMeTa U 00ecreueHne yCIenHoro oOyIeHus Ha
CIeIyIOIIeM ypoBHE 00pa3oBaHus. B mporpaMMe 1o XUMUU pean3yeTcsl pa3BUBaIOLIAs
U TpakTHYeCKas HaANpaBIEHHOCTb OO0yueHUs xumuu, auddepeHuumanus oOydeHHUs,
BKJIIOUAtON[ass  MpoQUIbHYI0  TOATOTOBKY  OOydYalomUXCsl W MOCIEAyIolee
camooInpe/ieleHne B BbIOOpe HanmpaBieHus: 00yueHus: B IPOPUIbHBIX Kilaccax.

Yrny0néHHoe  W3yuyeHHE ~ XUMHUM  CIIOCOOCTBYET — peaju3aluu  3aj1a4
npo(hecCHOHANBPHOM OpUEHTAIlMM W HAMpaBJICHO Ha MpPeIOCTaBICHHE BO3MOXKHOCTU
KOKIOMY O0OydYaromieMycsi MpOSBUTb CBOM HWHTEIUJICKTyaJlbHbIE U TBOPUYECKUE
CIIOCOOHOCTH TIPH M3YYEHHH YYEOHOro MpeaMeTa, HEOOXOAUMBIE Ui MPOAOKEHHUS
o0Opa3oBaHus U albHEHIIEH TPYI0BOI 1€ATEIBHOCTH.

[Iporpamma  mo  xumum  (YruIyOn€HHBIM ~ ypOBEHB)  IpeAHAa3HAu€Ha
JUISL WCIIOJIb30BaHUSA B 00pa30BaTENbHBIX OpPraHU3alUAX, PEATU3YIOUIUX MPOrPAMMBbI
muddeperpoBaHHOro (yriryOonéHHOro, mpo(UIbLHOT0) N3yUEHHUs OTACIbHBIX YUeOHBIX
IPEIMETOB Ha YPOBHE OCHOBHOTO OOIIETO 0Opa30BaHMsL.

OOpa3zoBaresnbHble (QYHKIMM XHMUH, H3y4aeMOH Ha YriayOJIEHHOM YpOBHE,
peanusyroTcs B Iporecce (HopMUpOBaHUS 3HAHMKW OCHOB XMMHUYECKOM HAyKH Kak
00J1acTH COBPEMEHHOI'0 EeCTECTBO3HAHMSA, OOJACTH MNPAKTUYECKOH esSTeNbHOCTH
4eJIOBeKa M OJHOTO M3 KOMIIOHEHTOB MUPOBOW KyJBTYpHI. 3ajaya yueOHOro mpeamMera
COCTOUT B (OPMHUPOBAHMU CHCTEMbl XMMHMYECKHMX 3HAHUN — BaKHEHIIMX (aKTOB,
NOHATUI, 3aKOHOB M TEOPETHYECKUX IMOJIOKEHUH, JOCTYMHBIX 0000IIeHUit
MHPOBO33PEHYECKOTO XapaKTepa, s3blKa HAyKH, B MPHOOIIEHUH K HAYYHBIM METOJaM
MO3HAHUS NPU U3YUYEHUH BEIIECTB U XMMUYECKHX PeaKlUuii, POPMUPOBAHUU U PA3BUTUH
MIO3HABATEIBHBIX YMEHUH U CIOCOOOB ACATEIBHOCTH W HMX NPUMEHEHUH B y4eOHO-
MO3HABATEIbHON U Yy4eOHO-HCCIe0BaTEeIbCKOW JIEATENbHOCTH, OCBOCHUHU IPABUI
0e30macHOTo 0OpalleHus ¢ BeueCTBaMH B IOBCEIHEBHON KHU3HH.

[lenn m3yuyeHUs] XUMHHM OTPAXalOT HANpaBICHHOCTh OOy4YEHHs] Ha pPa3BUTHE U
caMOpa3BUTHE JIUYHOCTH, GOPMUPOBAHKE €€ UHTEIIEKTA U O0IIEH KyIbTYpBHI.

WN3yuenne XMMUM  HampaBlIe€HO Ha  JIOCTWXKEHHME  CICAYIOIIMX  LeNei:

(dbopMUpOBaHNE UHTEIIEKTYaJIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM
K C€aM0OOpa30BaHUIO, COTPYJHUYECTBY, CAMOCTOSTEILHOMY MPUHATUIO pELICHUl,
CHOCOOHOM a1alITUPOBATHCS K OBICTPO MEHSIOMIUMCS YCIOBUSAM JKU3HHU;

dbopmMupoBaHHE CHCTEMbl XMMHYECKHUX 3HAHUN KaK KOMIIOHEHTAa €CTECTBEHHO-
HAYYHON KapTUHBI MHpA, KaK OCHOBBI JUII TOHUMaHHUsI XUMHUYECKOW CTOPOHBI SIBJICHUN
OKpY’KaIoUIero MUpa, OCBOCHHE S3bIKa HAYKU;

npuoOiieHne  o0ydJamomuxcs K  CaMOCTOSATENBbHOM — TMO3HABAaTEIbHOM U
UCCIIEIOBATENILCKOM AESITEIbHOCTH, K HAyYHBIM METOAAaM MO3HaHUs, (popMHUpOBaHUE
MOTHUBAIMH U PA3BUTHE CIIOCOOHOCTEH K U3YUYEHUIO XUMUU;
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dbopmupoBanue oOmIel (YyHKITMOHAIBPHOW M €CTECTBEHHO-HAYYHOW TPAaMOTHOCTH,
B TOM YHCJI€ YMEHUI OOBSCHATD U OIIEHUBATH SIBJICHUS OKPY>KAIOIIET0 MUPA, UCTIOIb3YS
3HaHUS W ONBIT, MOJIYyYCHHbIE MPU HM3YyUYEHUU XUMHUH, NMPUMEHATh WX MPU PEIICHUU
npo6JieM B TOBCEIHEBHOM JKU3HU U TPYAOBON ACSITEIbHOCTH;

pa3BUTHE y 00YUaIOIIKUXCS UHTEPECA K U3YUCHUIO XUMUH U cdepaM AesiTeNbHOCTH,
CBSI3aHHBIM C XUMHEM, MOTUBAIUS K OCO3HAHHOMY BBIOOPY COOTBETCTBYIOLIETO MPOQHIIS
Y HaNpaBJIECHHOCTHU JAaJbHEHIIET0 00yYeHHUS;

OCO3HAHHUE LICHHOCTU XMMUYECKUX 3HAHUH B )KU3HU YEJIOBEKA, TIOBBIILIEHUE YPOBHS
DKOJIOTUYECKON KYJIbTYPBI, HENPUATHE NEUCTBHN, NMPUHOCAIIMX BpPEN OKPYKAIOLIEH
Cpelie U 310POBbIO JIOJIEH;

npuoOpereHue OOYYAIOIIMMUCA OIBbITa CaMOMO3HAHMS, KIIOYEBBIX HABBIKOB
(KJIFOUEBBIX KOMIETEHIIH ), HEOOXOANUMBIX JUIS PAa3JIMYHbIX BUAOB JACSITEIbHOCTH.

B 8 u 9 kmaccax mo BeIOOpY 0Opa3oBaTeilbHON OpraHu3alMu Ha yriayOJa&HHOe
H3yueHue ydeOHoro mpeamMera «XUMHUsS» MOXKET ObITh oTBeneHo no 102 gaca (3 yaca
B Heneno) uiau 136 gacoB (4 daca B HeNEN0), TO €CTh 2 Yaca B HEACTIO 3a CUET
obs3arenbHOM yacT OOIT OO0 u 1 — 2 gaca 3a cuér yactu OOIT OO0, hopmupyemoit
ydyacTHUKaMu oOpa3oBaTelbHbIX OTHOmIeHuid. Bcero 204 (272) uaca 3a aBa roxa
oOydeHwus.
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COAEPXKXAHUE OBYUEHUA

8 KIIACC

IlepBoHaYaILHbIE XUMUYECKHE OHATHUS

Xumusi — BaxkHas 00JacTh €CTECTBO3HAHUSA W TPAKTUYCCKON JCATEIHHOCTU
yenoBeka. [Ipenmer xumuu. Ponb Xumum B KW3HU 4yenoBeka. KpaTkue cBeneHus
00 HMCTOpPHM BO3HMKHOBEHHS M Pa3BUTUS XUMUU. XUMHUA B CHCTeMe HayK. lTenma u
BemecTBa. PU3NMUECKUE M XMMHUYECKHME CBOMCTBA BEIIECTB. ArperaTHble COCTOSIHUS
BemecTB. lloHATHE O TEOPETMYECKMX M OMIMPUYECKUX METOJAX IMO3HAHUS
B €CTECTBEHHBIX Haykax. [IpencTraBieHus O HAy4YHOM IMO3HAHWU HAa SMIIUPUYECKOM
ypOBHE: HaONIOICHUE, HW3MEpPEHHe, OHKCIEPUMEHT, MOJCIUPOBAHUE, BBIYUCIICHUE.
[IpeacraBnenuss 0 HAy4YHOM IO3HAHUM HA TEOPETHUUYECKOM YpOBHE: HayuyHble (DaKThl,
npo0iema, TurnoTe3a, Teopus, 3aKOH.

A3bik xumuu. ICTOYHUKM XUMHYECKON HH(pOpMaIIiu.

[lonsitTue o Meromax pabOThl C XUMHYECKUMHU BemiecTBamu. OOOpylnoBaHue
HIKOJIbHOM XuMu4eckol nadopatopuu. [IpaBuna 6e3onacHoro oopaiieHus ¢ BeuecTBaMu
U J1abopaTOPHBIM 000PYAOBAHUEM.

YucTtsle BemecTBa U cMecu. [IpupoaHbie cMecu: BO3yX, MPUPOIHBIN ra3, He(Th,
INPUPOJIHBIE BOJBI, TOPHbIE MOPOABI M MUHEpanbl. lloHSATHE O TOMOrEHHBIX H
reTeporeHHbIx cMecsx. CrnocoOsl pa3aenenus cmeceil. OYnCcTKa BEIIeCTB.

BemecTBa n xumuueckne peakuu. ATOMBI U MOJEKYJbl. XUMHUYECKNE IIIEMEHTHI.
CHUMBOJIBI XMMHUYECKHX 3JIEMEHTOB. IIpocThie u ciioXkHbIE BemiecTBa. MeTawibl U
HEMeETaJUIbl. BelecTBa MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHHS.

Xumuueckass ¢opmysia. BaleHTHOCTh aTOMOB XMMHUYECKUX 3JIEMEHTOB. 3aKOH
MOCTOSIHCTBA CcOCTaBa BellecTB. OmnpeneneHne BAJICHTHOCTH 3JEMEHTOB 10 (popmyiiam
OMHAPHBIX COCTUHEHUN U COCTaBIeHUE (HOPMYIT OMHAPHBIX COSAMHEHUI 110 BAJICHTHOCTH
anemMeHToB. OTHOCUTENbHAsA aroMHass Macca. OTHOCUTENbHAsT MOJIEKYJSpHas macca.
MaccoBast 1011 XMMHYECKOrO 3JIEMEHTa B COeAMHEHMU. HaxoxkaeHue mpocrenlien
(opMyIIbI BEIIECTBA IO MACCOBBIM JIOJSIM 3JIEMEHTOB.

KonnuectBo BemecTBa. Monb. MossipHas macca. B3auMocBsI3b KOJIMUECTBa, MacChl
U 4YHUClIa CTPYKTYPHBIX €IWHHI] BemiecTBa. PacueTsl mo QopmynaM XUMHUYECKHX
coeauHeHn. MoJrsipHast Macca cmecu BemecTB. MobHast 101 XUMUYECKOTO 3JIEMEHTA
B coenuHenud. Haxoxaenuwe mpocreiimieil GopMynbl BElIECTBA MO MOJbHBIM JOJSM
DJIIEMEHTOB.

du3nveckue U XUMHYECKUE SIBICHUA. XHUMHUYECKAs pEaKluuss U €€ MPU3HAKU.
VYcnoBus mpOTEKaHWsT XUMHUYECKUX pEaklIHil. 3aKOH COXPAaHEHUs MacChl BEIIECTB.
AtoMHO-MonekynsipHass Teopuss. KuszHp u  pesrenbHocth M.B. JIoMoHOCOBa.
XYWMHYECKHE YypaBHEHMs. THUIBI XMMHUYECKHX pEaKUHi (COSOUHEHUs, Pa3JIOKEHHUS,
3aMelieHus, oOMeHa). PacueTbl Mo XUMUYECKUM YPaBHEHUSIM.
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IKCnepumMeHmaibHoe usyieHue 8eujecms U s161eHUl:

3HAKOMCTBO C XMMHUYECKOW IOCYJ0M, C MpaBujiaMud padbOThl B JIaOOpaTOpUH H
npueMamMu oOpaiieHusi ¢ JabopaTopHbIM 00opyaoBaHHeM. M3ydeHwe W omnucaHue
(bU3nYeCKNX CBONCTB 00pa3IOB HEOPTAaHMYECKUX BEIIECTB — METAIOB U HEMETAJIJIOB.
HaGmonenune ¢usmyeckux (TiaBjieHHE BOCKA, TasHHE JibJla, pacTUpaHUE caxapa
B CTYTIKE, KUTICHUE U KOHJIEHCAIIUSI BOJIbI) U XMMUYECKUX (TOPEHHE CBEYH, TPOKAIMBAHUE
MEJIHOM MPOBOJIOKH, B3aUMOJICHCTBUE COJBI UJIM MEJIa C COJITHOW KUCIIOTOM) SIBJICHUH.
O3HakoMJieHHe ¢ oOpasiaMu BeliecTB KojnuecTBoM 1 Moab. Habmronenue u onucanue
MPU3HAKOB MPOTEKAHUSI XMMHUYECKUX peakiuil (pa3joKeHue caxapa, B3auMOJICHCTBUE
CEepPHOM KUCIIOTHI C XJOPUJIOM Oapusi, MOJIydeHHEe U pasiiokeHue ruapokcuaa meau (1)
NP HArpeBaHUU, B3aUMOJIEHCTBHE jkene3a ¢ pactBopoM coiu meau (II). Mzydenue
CIIOCOOOB paszJiefieHuss cMecei (C MOMOIIbI0 MarHuTa, (priIbTpoBaHUE, BBITAPUBAHUE,
JTUCTWILISALIUS, XpoMaTorpadus), IpoBeJIeHUE OYUCTKHU MTOBapeHHoU coni. Habmroaenue
Y OINHUCAHUE ONBITOB, WIUTFOCTPUPYIOIIUX 3aKOH COXPAHEHUS MaCCHI.

Bakueiue npeacTaBuTe 1M HEOPraHUYECKUX BELeCTB

[IpencraBnenus o razax. Bo3mgyx — cmech razon. CoctaB Bo3ayxa. 3akoH ABOrajipo.
Monsipubiiit 00b€M  Ta3z0B. OTHOCUTENIbHAs IUIOTHOCTh Ta3oB. OmpenesieHue
OTHOCUTEJIBHON MOJICKYJISIPHOM MacChl Ta3000pa3HOIO BEIIECTBA IO WM3BECTHOM
OTHOCUTEIBHON IIOTHOCTU. OOBEMHBIE OTHOIICHHS Ta30B IIPH XHUMHUYECKHUX
peaKuusX.

Kucnopon — anemeHT u npocroe BeuecTBO. Haxoxaenue kuciopoaa B Ipupoje,
dbuznyeckre M XUMHUYECKHE CBOMCTBa (peakiuu ropeHus u okucienus). [Iporeccs
OKHUCJICHHS B )KuBoM npupoje. Okcumbl. [Ilpumenenne kuciaoposa. CrocoObl OTydeHUs
KHCJIOpO/ia B JabopaTopuu U mpoMmbliiiieHHoCTd. [TonaTue o karanuzatope. Kpyrosopor
KHCIIOpoJia B mpupojie. O30H — ayutoTpornHas Moaudukaims kuciaopoaa. O30HOBBIN CIIOM,
€ro 3HaYCHME ISl ’KUBBIX OPraHu3MOB. Pa3pyliiieHrne 030HOBOIO CJIOS.

TennoBoit A3 PekT XUMUIECKON peakIuu, TEPMOXUMHUYECKUE YpaBHEHUS, IK30- U
SHIOTEpMHUYECKHE peakiuu. TormBo. Kcnonb3oBaHue yrisgs M MeTaHa B KaueCTBE
TOIIMBA. 3arps3HeHue Bo3ayxa. [lonstue o mapHukoBoM 3¢ dexTe.

Bopopon — anemeHT M mpocTtoe BemectBo. HaxoxkieHue Bogopojia B IMpHUPOJE,
dbu3nyeckre U XMMUYECKHE CBOWCTBA, NMPUMEHEHHE, CocoObl mosydeHus. [lonsitue
0 KHUCJIOTaX U coJisaX. Mcnonb3oBaHue BOIOPOAa B KAYECTBE TOILIMBA.

Bopga. ®usuueckue cBoucTBa BOAbI. Boma Kkak pacTBopuTellb. PacTBOpBI.
HacelileHHbIe 1 HEHACHILIIEHHBIE pACTBOPBI. PACTBOPUMOCTH BEIIECTB B BoAE. DaKTOPHI,
BIIMSIOIIME Ha PACTBOPUMOCTH TBEPJIBIX U Ta3000pa3HbIX BelecTB. CrioCOObI BBIPAYKEHUS
KOHIICHTPAIIMM PAaCTBOPOB: MaccoBasi JI0Jsi PACTBOPEHHOrO BEIIECTBA, MOJISIpHAs
KOHIIeHTpaIus. Pojib paCTBOPOB B IPUPOJIEC U B KU3HU YEJIOBEKA.

Xumudeckue cBocTBa BoAbl. [lonaTre 06 ocHoBaHusx. [loHsTHE 006 MHIUKATOPAX.
KpyroBopotr BOabsl B mpupoje. 3arpsi3HEHUE NPUPOAHBIX BoA. OXpaHa M OUYMCTKA
MPUPOJIHBIX BOJI.

Knaccudukanus Heopranmdeckux coemuHennit. Oxcunbl.  Knaccuduxarus
OKCHJIOB: COJICOOpa3yrolye (OCHOBHBIE, KUCIIOTHBIE, aM(OTEPHBIE) M HECOTICOOpa3YIOIIIHE.
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MexnyHaponHass HOMEHKJIAaTypa OKCHAOB. TpuBHalbHbIE Ha3BaHUA OKCHUIOB.
®du3nyeckue U XapakTepHble XUMUYECKHE CBOMCTBA OKCHIOB (B3aMMOIEHCTBUE C BOJIOM,
C KHCJIOTaMH Y OCHOBAHUSIMHU, C IPyrUMU okcusiamu ). [TomydeHue okcuios.

[IonsiTHE O THAPOKCHMIAX — OCHOBAHUAX M KHUCJIOPOJCOIACPKAIIMX KHUCIOTaX.
Kucnotel. Knaccudukanus kucnot. MexayHapoaHass HOMEHKIATypa U TPUBHAIbHBIE
Ha3BaHMsS KUCIOT. DU3MYECKHE U XUMHUYECKHE CBOWCTBA KHCJIOT (B3aUMOJICHCTBHE
C MeTajUulaM{, C OKCHUJIaMH METAaJIOB, OCHOBAHUSIMU U COJSIMU). Ps akTUBHOCTH
metaiuioB H.H. bekeroBa. Ilonyuenue kucnor. Kuciotel B mpupojae, NpUMEHEHHUE
BAKHEUIINX KUCTIOT.

OcnoBanus. Knaccudukanus ocHOBaHU: 1I€JI0YM U HEPACTBOPUMbIE OCHOBAHMUSI.
MexnyHaponHass HOMEHKJATypa OCHOBaHMM. TpuUBHAIbHBIE HA3BAHUS OCHOBAHMM.
[Ilenoun, ux cBOWCTBa (B3aMMOACHCTBHE C KHUCJIOTHBIMH OKCHAAMHU, KHUCIOTAaMHU U
COJIIMH) W CHOCOOBI TmonyudeHus. HepacTBopuMbie OCHOBaHMS, WX CBOWCTBA
(B3ammoeicTBHE
C KHCJIOTaMH) U CrmocoObl mojydeHus. AM@otepHocTh. [loHstue 00 amdoTepHBIX
TUAPOKCUAX (Ha MpUMepe THAPOKCUIOB IIMHKA U AJTIOMUHUA): XUMHUYECKHUE CBOMCTBA
(B3aUMOJIEHCTBHE C KAUCTOTAMHU U IIE€JI0YaMHU) U TIOJIyYECHHE.

Conu (cpenHue, KUCible, OCHOBHBIE, JBOIHBIC). MexTyHapoaHass HOMEHKJIATypa
coner. TpuBnanbHble Ha3BaHWs coJie. PU3MUECKHE U XAPAKTEPHBIE XUMHYECKUE
CBOMCTBA Ha IpuMepe cpenHux conen. [lomydenue conen.

['eneTnueckas CBsI3b MEXKIY KJaCCaMH HEOPTaHUYECKUX COCTMHEHU.

IKcnepumMenmanbHoe usyieHue 6euecms U A6aeHull.

KonnuectBeHHOE ompenesieHUe coAepKaHus Kuciopoaa B Bo3ayxe. [lomydenue,
coOupaHue, pacro3HaBaHWE U U3yUYEHHE CBOWCTB Kuciopoja. Habmonenue
B3aMMOJICHCTBHUS BEUIECTB C KUCIOPOJAOM M YCIOBHM BO3HUKHOBEHHUS U INPEKpAIICHUS
ropenus. O3HaKOMJIEHHE ¢ 00pa3IiaMu OKCHIOB M OMHCaHUe X CBOMCTB. [lomydenwue,
coOupaHue, paclio3HaBaHUE U U3yUYeHHE CBOMCTB Bojopoa (ropenue). Bzaumonelicteue
Bojgopozaa ¢ okcugom meau (II). MccrnemoBanme ocoOeHHOCTEH pacTBOPEHUS BEILIECTB
C pa3IM4YHON PacTBOPUMOCTHIO. [IpUroTOBIEHNE PACTBOPOB C ONPEAEIEHHON MAacCOBOM
JIOJIE PacTBOPEHHOIO BewlecTBa. [IpUroToBiieHHE PAcTBOPOB C  OMNpPEIEICHHOU
MOJISIPHOM KOHLIEHTpAMen PaCTBOPEHHOTO BelIlECTBA. BzaumonerictBue
BOABl C MeTa/ilaMu (HaTpueM M Kaibliem). OmnpeneieHue pacTBOPOB KHUCIOT U
niesioyel ¢ mNoMoIbl0 HHAMKATOpoB. HccnemoBanue o0paslioB HEOPraHUYECKUX
BELIECTB pa3JIMYHbIX KiaccoB. M3yuenne Bzaumozeiicteust okcuaa meau (I1) ¢ pactsopom
CEpHOM KHUCIOTBI, KHCJIOT C MeETalUlaM{, peakuni Heutpanusanuu. [lomydenue
HEPACTBOPUMBIX OCHOBAaHHM, BBITECHEHHE OJHOI'0 METAJIA IPYTHM U3 PAcTBOPA COJIU.
BzaumopeiicTBrue THAPOKCHIA LMHKA C PAacTBOPAMHM KHCIOT W 1iejodei. Pemienue
DKCIIEPUMEHTAJbHBIX 33a4 1o TeMe «OCHOBHBIE KJIacChl HEOPraHUYECKUX
COEIUHEHUI.
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Iepunoanyecknit 3akoH u Ilepuoamyeckass cucTeMa XHMHYECKHX JJIEMEHTOB
A.N. MengeneeBa. CtpoeHne aroMoB. XuUMHYeCKass CBA3b. OKHCIUTEIbHO-
BOCCTAHOBHUTEJIbHbIC PeaKINH

[TepBbie OMBITKY KIACCU(UKAIIUN XUMUYECKUX AeMeHTOB. [loHsTHE O rpymmax
(cemeiicTBaX) CXOIHBIX 3JIEMEHTOB: WLIEJOYHBIX M IIEJIOYHO3EMENbHBIX METaJlIax,
rajioreHax, HHEPTHBIX (OJaropoJHbBIX) ra3zax. OJEMEHThI, KOTOpble O00pa3yloT
amM(pOTEpHBIC OKCHUIIBI ¥ TUIPOKCHUJIBI.

[Tepuoanyeckuii 3akoH. OtkpeiTHe Ilepuomnueckoro 3akoHa. Ilepuommnueckas
cucrema xumudeckux oanemeHtoB .M. Menneneesa. KoporkonepuonHas u
THHOTIEproaHas popmbl Tabmuip! «Ilepruogudeckas cucTeMa XUMHIECKHUX JIEMEHTOB
J.1. MenneneeBay. [lepuoapl u rpymmsl (A- u b-rpytrsn).

Crpoenne aromoB. CoctaB aTomHbIX saep. M3orombl. PaamoakTUBHOCTS.
DNEeKTpOHBI. DIEKTPOHHAsT OpOUTANIb. DHEPreTUUYECKUE YPOBHU U MOAYPOBHHM aToMa:
s-, p-, d-opOuTanu. DIeKTPOHHBIC KOHPUTYpAITUU U DJIEKTPOHHO-Tpadudeckue GopMyIibl
aToMOB. DPU3MYECKHMH CMBICI NOPSAKOBOIO HOMEpPA, HOMEpa IepuoAa W TPYMIIBI
aneMmeHTa. CTpOEHHE DJJIEKTPOHHBIX OOO0JIOYEK aTOMOB TNEpBbIX 20 XMMHYECKHX
anemeHToB Ilepnoguueckon cucremsl .M. MenaeneeBa: pacnpencneHue 3JI€KTPOHOB
M0 DSHEPreTHYECKUM YPOBHSM, MOAYPOBHSIM U opOuTamsiM. DOU3NYECKUN CMBICI
[leproguyeckoro 3akoHa.

3aKOHOMEPHOCTM M3MEHEHHUS paahyca aTOMOB XHMHYECKUX 3JEMEHTOB,
METAJUIMYECKUX M HEMETAIUIMYECKUX CBOWCTB IO Ipylmnam U nepuojam. M3meHeHue
KHCJIOTHO-OCHOBHBIX CBOMCTB COCIMHEHUN XHUMHUYECKUX 3JIEMEHTOB B NEpUOAaX U
rpynnax.  XapakTepUCTHKAa XUMHYECKOTO JJIEMEHTA IO €ro  ITOJOKEHUIO
B [lepuonnueckou cucreme JI.1. Menneneena.

3nauenne llepuoguueckoro 3akoHa W lleproguyeckoil CUCTEMBI XHMHYECKHX
AJIEMEHTOB I  pa3BuTus Hayku U npaktuku. .M. MenneneeB —  ydeHbli
U TPaXKJIaHUH.

DIEKTPOOTPUILIATEILHOCTh XUMHUYECKUX 3JIEMEHTOB. XUMHUUYECKas CBs3b. Bumsbl
XUMHUUYECKON CBS3U: KOBAJICHTHAs! MOJISIpHAS CBSA3b, KOBAJICHTHAS HEMOJISIpHAS CBS3b,
MOHHas CBsI3b. MexaHu3Mbl 00pa30BaHUs KOBAJEHTHON U MOHHOM CBA3U. DIEKTPOHHbBIC
U CTPYKTYypHBIE (pOpMyITbI BemecTB. KaTHOHBI 1 aHUOHBI.

Kpucramnnueckue u amopdHble BemiecTBa. THIBI KPUCTANIMYECKUX PELIETOK:
WOHHAas1, aTOMHAs1, MOJIEKYJISIPHAS U UX XapaKTEPUCTUKHU.

Crenenp okucienusi. OmnpejerneHne CTENEHEH OKHUCIEHHS aTOMOB B OMHApHBIX
coeauHeHUsIX. OKUCIUTEIbHO-BOCCTAHOBUTENbHBIE peakuuu. [Iponecchl OKUCIEHUs U
BOCCTaHOBJEHUS. OKUCIUTENN U BOCCTaHOBUTENH. COCTAaBIEHUE YPABHEHUN MPOCTHIX
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMHA M PACCTAHOBKA B HUX KOI(PPUIIMEHTOB
METOJ/IOM 3JIEKTPOHHOI0 OanaHca.

IDKcnepumMenmanvHoe usydieHue euecme U A61eHul.
O3HakoMJIeHHE ¢ 00pa3aMi METAJIOB M HEMETAIJIOB. MoAennpoBaHne CTPOCHUS
MOJIEKYJl TIPU MOMOIIU PUCYHKOB, MOJEJNIEH, 3JIEKTPOHHBIX U CTPYKTYPHBIX (HOpMyJl.
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[IpoBeneHne ONbITOB, WILTIOCTPUPYIOIIUX TPUMEPHI OKUCIUTEIHbHO-BOCCTAHOBUTEIbHBIX
peakiuil (ropeHue, peakiiuu pa3ioKeHUsl, COSTUHEHN ).

Mesicnpeomemmuwle ceéazu

Peanuzammss MeXNpeaMETHBIX CBA3€H NpU U3YYECHUHM XHMHH B 8§ Kiacce
OCYIIECTBIISIETCS Yepe3 UCIIOIh30BaHNE KaK OOIINX €CTECTBEHHO-HAYYHBIX TTOHITHH, TaK
Y TIOHATUH, MPUHATHIX B OTACIBHBIX €CTECTBEHHBIX HAyKaX.

OO01mue ecTeCTBEeHHO-HAy4YHbIE TOHSTHS: sBJIeHHE (Tporiecc), Hay4dHbIM (akxT,
TUTIOTE3a, TEOpHs, 3aKOH, aHalu3, CHHTE3, KiIaccuukaius, TEepPHUOTUIHOCTD,
HAOJI0/IEHUE, SKCTIEPUMEHT, MOICTUPOBAHUE, U3MEPEHUE, MOIEIb.

duznka: ABICHUSI TPUPOABI, (PU3NUYECKUe SIBJICHUS, BEIIECTBO, TENO, (pu3ndeckue
BEJIMYMHBI, SMHUIIBI U3MEpPEHUs, 00BEM, Macca, arperaTHbIe COCTOSIHUE BEIIIECTBA, aTOM,
AJIEKTPOH, MPOTOH, HEUTPOH, MOH, MOJIEKYJa, CTPOEHUE Ta30B, KUJIKOCTEH W TBEPBIX
(KpUCTaJUIMYECKUX ) TEJI, DIEKTPUICCKHUI 3apsi]l, KOJIMYECTBO TETUIOTHI.

buomnorus: 6uocdepa, hoTocuHTE3, MPOIIECCH OOMEHA BEIIECTB.

['eorpadusi: atmocdepa, ruapochepa, MUHEPATbI, TOPHBIE MOPOJbI, IOJE3HBIC
MCKOIIaeMbI€, TOTTUBO, BOJHBIEC PECYPCHI.

Texnonorus: TexHocdepa, MPOU3BOACTBO, XUMHUYECKHE TEXHOJIOTHH, CHIPHE,
KOHCTPYKIIMOHHBIE MaTePHAIIBI.

9 KJIACC

BemecTBo 1 XMMHYECKas peaKkuus

[ToBTOpeHme u yriyOaeHue 3HaHUH OCHOBHBIX pa3/ieioB Kypca 8 kiacca. CTpoeHue
atomoB. (CBONCTBAa AaTOMOB XHMHMYECKMX D3JIEMEHTOB, HX KOJIMYECTBEHHBIE U
KaueCTBEHHbIE  XAPAKTEPUCTUKH  (pajnycC, dJIEKTPOOTPULATENIBHOCTb,  JHEPrUs
nonmzanuu). [locnenoBaTeNbHOCTh 3allOJIHEHUSI 3JEKTPOHHBIX OpOWTaneil aToMoB
ManblX nepuoaoB. OCOOEHHOCTH 3allOJIHEHHs DSJIEKTPOHHBIX OpOuTane aToMoB
Oonpmmx mepuoAoB. llepmonnyeckass cucTeMa XUMHUYECKHX D3JIEMEHTOB B CBETE
IIPEICTABIEHUN O CTpOeHUH atoma. CTeleHb OKUCIICHUS U BaJICHTHOCTD. lIpencrasienne
0 NEPUOANYECKON 3aBUCUMOCTH CBOMCTB XUMUYECKUX AJIEMEHTOB
(37EKTPOOTPULIATENBHOCTD, OKUCIHMTEIbHO-BOCCTAHOBUTENIBHBIE CBOWCTBA, KHUCIOTHO-
OCHOBHbIE CBOMCTBA OKCHJIOB M TUAPOKCUAOB) OT CTPOEHUS aTOMa.

Crpoenue BemecTBa. Bemecta B TBepOM, KUIKOM M Ta3000pa3HOM COCTOSIHHH.
Bunbl xumudeckoi cBsi3U: MOHHASI, KOBaJCHTHas (HEMOJsIpHAs, TOJsipHAst); OOMEHHBIN 1
JOHOPHO-aKUENTOPHBIA MEXaHU3M 00pa30BaHUs KOBAJIEHTHON CBS3H.

MexMoeKyIsipHble  B3aUMOZECHCTBUA (BOAOpPOAHAsl CBS3b, CWIbl Ban-nep-
Baanbca). Tunbl KpUCTAIIMYECKMX PELIETOK — aTOMHas, HOHHas, MeTaJlJIMYecKas,
MOJIEKYJISIpHAsI — U OCOOCHHOCTH UX CTPOCHHUA. 3aBUCHUMOCTh CBOMCTB BEIIECTBA OT TUTIA
KPUCTAJUINYECKOU PEIIETKU U BU/IA XUMUYECKOHN CBSI3H.

OcHOBHbBIE 3aKOHOMEPHOCTH MPOTEKAHUSI XUMHUYECKHX peakiuil. Kinaccuduxarms
XMMHUYECKUX peakUuil MO pa3jIMyHbIM MpU3HaKaM (110 YHUCIY U COCTaBYy y4acCTBYIOLIMX
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B PEAKIIMU BEIIECTB, MO TEIUIOBOMY 3(h(PeKTy, 0 M3MEHEHHUIO CTETCHEH OKWCICHUS
XUMHUYECKUX AJIEMEHTOB, 110 00PAaTUMOCTH, TI0 YYaCTHIO KaTaIu3aTopa, M0 arperaTHOMY
COCTOSIHUIO pearupyroinx BEIECTB).

DONEeMEHThl XUMUYECKOM TEePMOJAMHAMHUKU. JHEPreTUKAa XUMHUUYECKUX PEaKIUU.
TennoBorr 3h(dEKT XUMHUECKOW peaknuu. IJK30- U HIHIAOTCPMUUYECKHUE PEaKIIUH,
TEPMOXUMHUYECKHE ypaBHEHMs. 3akoH l'ecca m ero crencrtBus. BeruncieHus
10 TEPMOXUMHUYECKUM YPABHEHHUSIM.

[ToHsATHE O CKOPOCTH XMMUYECKON PEAKIMHU. 3aKOH JEHCTBYIOIUX Macc. DaKTOpkI,
BIIMAIOIIME HA CKOPOCTh XUMHUYECKOW peakuuu. OHeprusi axktuBaiuu. lloHsAtne
o karanuze. epmenTsl. UHrHOUTOpHI.

[Tonsitue 00 oOOpaTUMBIX U HEOOpPATUMBIX XUMHUYECKUX peakuusx. [loHsarue
0 XUMUYECKOM paBHOBecuH, npuHiuI Jle [Ilarense. YcnoBus cMeneHns XUMUYECKOTO
paBHOBecHsl. DaKTOPhI, BIMSAIOIIME HA COCTOSIHUE XUMHYECKOTO pPaBHOBECHS.
[IporHo3upoBaHr€ BO3MOKHOCTH IPOTEKAHNS XUMUYECKHUX MMPEBPALLIECHUN B Pa3IUYHbIX
YCIIOBUSIX HA OCHOBE MPEJICTaBICHUIN 00 M3yUYCHHBIX JIEMEHTaX XUMUYECKON KHHETHKU
Y TEPMOANHAMHUKHU.

OKHCIIMTENBHO-BOCCTAHOBUTEINIbHBIE peakuun. OKUCIUTENBHO-BOCCTAHOBUTEIBHBIC
CBOMCTBAa XUMHUYECKHX 3JIEMEHTOB, 3aBUCHUMOCTb OT CTEIICHU OKHCJEHHUs. BaxHbie
OKUCJIUTENN U BoccTaHoBUTeNU. [lepmanranar kanus (xapakrepuctuka). CocTaBiieHue
YPAaBHEHHUM OKHCJIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMN C HMCIOJIB30BAHHEM METOAA
AJIEKTPOHHOTIO OasaHca.

DIEKTPOJIUTHYECKAsT JUCCOUMALMNSA. XUMUUYECKAE PEAaKUMU B pacTBopax. Teopus
IEKTPOIUTUIECCKON auccorualuu. PacTBopeHne kKak (pU3HKO-XUMUYECKHH TPOIIECC.
[TonsiTHE O TUApPATAX U KPUCTAIUIOTHAPATAX. DIEKTPOJIUTHI U HEAJIEKTPOJIUTHI. KaTHOHBI,
aHUOHBI. MEXaHU3M JUCCOIMALIMU BEIIECTB C PA3JIUYHBIM BHJIOM XHMHUYECKON CBS3U.
CunpHble U cialdbie 7eKTpouThl. CTEneHb JUCCOIMAIMN, KOHCTaHTa IHUCCOITUAIUU.
Honnoe MIPOU3BEICHUE BOJBI. Bonoponusbiii [IOKa3aTeb. Nnaukaropsl.
DNEeKTpOIUTHYECKas JUCCOLUALINS KUCIOT, OCHOBAHUM U COJICH.

Peakiuu noHHOro oOMeHa. YCNOBUS MPOTEKaHUS pPEAKIUHA HMOHHOrO OOMEHa.
MonekynsipHble, MOJHBIE W COKpAIICHHbIE MOHHBIE ypaBHEHUs peakuuil. CBoiCTBa
KHUCJIOT, OCHOBAaHMW U COJIGH B CBETE MPEACTABICHUI 00 AIEKTPOIUTUUECKON
nuccounanvu. KauecTBeHHbIE peakliMi Ha HOHBI.

I'mppomus coset. MoHHBIE YypaBHEHHS TUAPOJIM3A COJIEM. XapakTep Cpebl
B BOJIHBIX PacTBOPAX COJIEH.

IDKCnepumenmanbHoe u3y4eHue 6euecmes u A6JNeHUN.

O3HaKOMJICHME C MOJEISIMM KPUCTAUIMYECKUX PELICTOK HEOPraHUYECKUX
BEIIECTB — METAJUIOB M HEMETaJUIOB (rpaduTa U aamasa), CI0KHBIX BEIIECTB (XJIOpHIa
HaTpus). MccnenoBanne 3aBUCUMOCTHA CKOPOCTH XMMUYECKON PEAKIIMKU OT BO3JEHCTBUS
pa3nuuHbIX (akTOpoB. ONbITHL, WIIITOCTPUPYIOIIKNE OOPATUMOCTh XUMUYECKUX PEAKIIHIA.
HccnenoBanue 3JI€KTPONPOBOJHOCTH PAcTBOPOB, MpoOLEcca IUCCOLMALUU  KHCIIOT,
niesioyeil u conei. [IpoBeneHue ONbITOB, WIIIOCTPUPYIOIIMX MPU3HAKM IPOTEKaHUSA
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peakiuii HFOHHOTO oOMeHa (00pa3oBaHKe Ocajika, BhIIECIEHUE Ta3a, 00pa3oBaHUE BObBI).
[IpumeHeHne  MHAMKATOPOB  (JakMyca, MeTWJIopaHxa W  (eHondrazenHa)
JUTSL  OTIPENICJICHUsT XapaKTepa cpeAbl B pPacTBOpax KHUCIOT, OCHOBAaHHWHA W COJEH.
[IpoBenenme OMBITOB, WILTIOCTPUPYIOIMIUX PUMEPHI OKHCIUTEILHO-BOCCTAHOBUTEILHBIX
peakuuii  (ropeHue, peaKluu  pas3loKEHUs, COeAuHeHws). Pacmo3HaBaHue
HEOPraHUYECKUX BEIIECTB C MOMOIIbI0 KAaY€CTBEHHBIX peaKlMii Ha HOHBI. PemieHue
HKCIIEPUMEHTAJIBHBIX 33124 10 TeMaM: « OKHCIUTEIbHO-BOCCTAHOBUTENIbHBIE PEAKIIUN,
«I'maponus coneny, « INEKTPOTUTUIYECKAST JUCCOLIALIS.

Hemertanisl 1 X coeUHEHHUS

OO011as xapakTepucTuka HeMeTauioB. OCOOEHHOCTH CTPOEHUS aTOMOB XUMUYECKUX
AJIIEMEHTOB, MPOCTHIX BEIIECTB, aIOTponusa. OKUCIUTEIBHO-BOCCTAHOBUTEIbHBIE
cBOMcCTBa HeMeTauloB. CpaBHUTEINbHAS XapaKTEPUCTUKA COETMHEHUI HEMETAIIJIOB.

OO1as xapakTepucTika rajoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHbIE
cTerneHu okucieHus. CTpoeHue u pU3ndecKue CBOMCTBA MPOCTHIX BEUIECTB — raJIOr€HOB.
XVMMHYECKME CBOMCTBA Ha NpUMEpE XJopa (B3aUMOAECHCTBHE C METaJUIaMU,
HEMETaJUIaMH, BOJOH, mienodyamu). Xiyopoogopord. ConsiHas KHCIIOTa, XUMHUYECKUE
CBOMCTBA, IOJIy4YeHUE, NpuMeHeHue. JleicTBrue Xjaopa U XJI0pOBOAOPOJA HA OPTaHU3M
yejnoBeKa. BaxHeWmme XJIopuabl W MX  HaxoxIaeHwe B npupone. Ilonarme
0 KUCJIOPOJICOACPIKAIIMX KUCIIOTaX XJI0pa U UX COJISIX.

OOmiasi xapakTepUCTHKAa XUMHUYECKHX 3JeMeHTOB VIA-rpymmbl. OcoOeHHOCTH
CTPOCHHS aTOMOB, XapaKTepHbIE CTeNeHN okucieHus. CTpoeHue u pu3nyecKrue CBONCTBa
IPOCTBIX BEIIECTB — KUCJIOPOJAa U cepbl. AJIOTPONHbIE MOAU(PUKALUK KHUCIOpOJAa U
ceppl. XMMHYECKHE CBOMCTBa cepbl (B3aMMOJEHCTBUE C HEMETAJIaMU, METaJUIaMH,
KOHIICHTPUPOBAHHBIMU a30THOM M cepHOW kucioramu). CepoBOAOpOJ, CTPOEHHE,
(¢u3znyeckue U XMMHUUYECKHUE CBOICTBA (KUCIIOTHBIE U BOCCTAHOBUTENIBHBIE CBOMCTBA).
OxcHbI Cepbl KaK MPEICTABUTENN KUCIOTHBIX OKCHI0B. CepHUCTast KUCIOTa U €€ COJIH.
Cepnast kucnora, (pU3MUECKHE U XMMHUYECKHE CBOWCTBA (0OLIME KakK IMPEACTaBUTENS
Kjacca KucioT u crnenududeckue). Conu cepHOM KHUCIOTh. XUMUYECKUE PEaKIUH,
JeKalue B OCHOBE MPOMBIIUIEHHOTO CHOc00a TOMy4YeHUS CEePHOW KHUCIIOTHI.
ITpencraBieHuss 0 XUMUYECKOM IPOM3BOJACTBE M CBSI3aHHBIX C HUM IpOQeccHsx.
[Ipumenenue cepHOW KHUCIOTHI U CyibdaToB. KauecTBeHHbIE peakiuu Ha CyIb(UT-,
cyapdua- u cynbdar-aHnoHbl. HaxoxkneHue cepbl U €€ COEOUHEHU B MpUpOJIE.
XHWMHUYECKOE 3arpsi3HEHUE OKPYXKaloWEeHd cpeibl COCIUHEHUSMH Cepbl (KUCIOTHBIE
TIOKIIH, 3arpsi3HEHUE BO3/AyXa), CIOCOOBI €ro MPeI0TBPAILCHUSI.

OOmiass xapakTepuCTHKa XMMHUYECKHUX 3JeMeHTOB VA-rpynmnbl. OcoOeHHocTH
CTPOCHHsI ATOMOB, XAapaKTEPHBIE CTENEHM OKHUCIEHHA. A30T, pacnpOoCTpaHEHHE
B Ipupoje, (PU3NYECKUE M XUMHYECKHE CBOWCTBA (B3aMMOJCICTBHE C MeETaJljlaMH,
BOJOPOAOM, Kuciaopogom). KpyroBopor a3ora B npupoge. AMMuak, ero (pusndeckue u
XMMHYECKHE CBOWCTBAa (OKUCIIEHHE, OCHOBHBIE CBOMCTBA BOJHOIO pPAacTBOpA),
OPUMEHEHHE M TOJy4YeHHE B JIaDOpaTOPUM U MPOMBIIUIEHHOCTH. MOH aMMoHus,
JIOHOPHO-aKIENTOPHBI MeXaHu3M ero oopaszoBanus. Conu aMMOHUS, UX (pU3MUECKHE
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U XMMHYECKHE CBOMCTBA (pa3yio’KeHUE U B3aMMOJICICTBHE CO LIEI0YaMHU), IPUMEHEHHE.
KauecTBeHHas peakiusi Ha noHsl amMoHus. Okcuast azota (I, I, 111, IV, V). A3otucras
KHCJIO0Ta. A30THAsI KUCJIOTA, €€ MoyuyeHue, Gu3ndecKrue u XuMHUUecKrue CBorcTBa (001ue
KaK TpEeICTaBUTEN Kilacca KHUCIOT M CHEelU(pUYECKHE), MPUMEHEHHE. XUMUYECKUE
peaKkiuy, JeKallde B OCHOBE IMOJYYEHHS a30THOW KHUCIOTHI B MPOMBIILIEHHOCTH.
Hutpatet u wutputel. KauecTBeHHBIE peaklMM Ha HUTpPAT- U HUTPUT-aHUOHBI.
XUMUYECKOE 3arpsi3HEHUE OKPYXKAIOIIEeH Cpelbl COCAMHEHUAMU a30Ta (KHCIOTHbBIE
TIOKIH, 3arpsi3HEHUE BO3/4yXa, MOYBBI M BOJJOEMOB).

®ocdop, amnorponnsie Mogudukauuu Gocdopa (Oenbiii U KpacHbll (ocdop),
¢usznyeckue U XMMHUYECKHE CBOMCTBA (B3aMMOJCHCTBHE C METaIaMH, KHCIOPOJIIOM,
raJloreHaMu, KOHIEHTPUPOBAHHBIMHU a30THOU U cepHOM kuciotamu). Oxcuasl pocdopa
(I, V), dochopnas kucnora, pumvyeckrue U XUMHUUYECKHE CBONCTBA, MOJIy4YCHHE.
KauectBennas peaxius Ha (ocdat-uonsl. [IpeacraBnenus o ramorenugax docdopa
(1L, V).

[lonsiTie 0 MUHEpaNbHBIX YIOOpeHMsIX. A30THbIC, (HOCPOpPHBIC, KOMILIEKCHBIE
ynoopeHusi. XMMHUYECKOE 3arpsA3HEHHE OKpY)Karollel Cpeibl COSAMHEHUSIMH a30Ta U
docdopa.

OOmiass xapakTepucTUka XUMUYECKUX 3JeMeHTOB [VA-rpynmnbl. OcobeHHOCTH
CTPOCHHMSI aTOMOB, XapaKTEpHbIE CTENEHU OKUCIEHMs. YTJIEepoJ, auIOTPOIHbIE
Momudukanuu (rpadur, anmas, QymnepeH, rpadeH, HaHOTpYOkH), (uznueckue u
XMMHUYECKUE CBOMCTBA ITPOCTHIX BELIECTB (B3aMMOAECHCTBUE C METAIIIIAMU, HEMETAJUIAMH,
KOHIICHTPUPOBAHHBIMM a30THOM W cepHOM kuciaoramu). [lonstue 00 ancopOuuy.
Kpyrosopot yriepoaa B npupoge. Okcupl yriaepoaa, uX QU3N4ecKue U XMMHUYECKUE
CBOICTBa, IEHCTBUE HA JKMUBbIE OPIaHU3MBbI, IOJyUYEHUE U IPUMEHEHUE. DKOJIOIMUECKHE
po0JieMbl aTMoc(epsl, cBA3aHHbIE ¢ okcuaoM yriepoaa (IV). YronbhHas kuciora u ee
COJIM, X (PU3NYECKHE U XUMUYECKUE CBOMCTBA, NIOJyuyeHue U npumeHeHue. KapOoHartsl,
rupokapOoHaTel, uX cBoicTBa. KauecTBeHHass peakuuss Ha KapOOHAT-HOHBI.
Hcnonp3oBanne kapOOHATOB B OBITY, MEIUIMHE, MPOMBIIUIEHHOCTH U CEJIbCKOM
XO3MCTBE.

[lepBoHayanbHbIE MOHATHS 00 OPraHMYECKHX BEIIECTBAX KAaK O COEIMHEHUSX
yriaepojaa: YrieBoJoponabl (MeTaH, 3TaH, JSTHJICH, alETWICH), 3TaHOJ, TJULEPHH,
yKCyCHas KucioTa. [IpupoaHble HCTOYHUKH YIJIEBOAOPOJOB (yroJyib, MPUPOAHBIN ras,
He(Th), MPOAYKTHI UX MEpPepabOTKHU, UX POJb B OBITY M IpombilnuieHHOCTH. [loHATHe
0 OMOJIOTHYECKH Ba)KHBIX OPTaHUYECKUX BEIIECTBAX — KHUPaAX, OelIKax, YriieBoJax — U UX
POJIH B KU3HU YeNloBeKa. EMMHCTBO OpraHMuecKUX U HEOPTraHMYECKUX COCTUHEHUH.

Kpemuuii, ero ¢usnueckue ¢ XUMHYECKHE CBOICTBa (B3aMMOJEICTBHE
C MeTaJlJIaMH, KUCIOPOJOM, YTIEPOAOM, TraIoreHaMu ), MOJy4YeHne U npuMeHeHue. Poib
KpeMHHUs B nipupoie u TexHuke. Okcua kpemuus (IV), kpeMHHeBasi KUCIIOTa, CUIIMKATBHI:
¢usznyeckue M XHUMHUYECKHE CBOMCTBA, MOJyY€HHWE U TPUMEHEHHE B OBITY H
IPOMBILUIEHHOCTU. BaskHel e CTpouTebHbIe MaTepUalbl: KEpaMHUKa, CTEKJIO, IIEMEHT,
oeroH, xene300eToH. [IpoGrembl 0e30macHOrO0 HMCHOJB30BAHUS  CTPOUTEIHHBIX
MaTeprajoB B OBCEIHEBHOM KU3HHU.
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bop. Ocobennoctu ctpoeHus aroma. OO0mmMe HpeacTaBiIeHUs O (PU3MUECKHX U
XMMHUYECKUX CBOMCTBaxX. bopHas kucioTa.

IKcnepumenmanvbHoe uzyieHue geuiecme U a61eHull:

O3zHakomiieHHE ¢ 00pasmamMu MPUPOIHBIX XJIOPUAOB (TamoreHusoB). [IpoBenenue
OTIBITOB, OTPAKAIMUX (DUINYECKUE W XUMHUUYECKHE CBOMCTBA TAJOTCHOB M WX
coenuHeHur. HM3ydyeHue CBOUCTB COJSIHOM KHUCIOTHL. [IpoBeneHHe KadeCTBEHHBIX
peaknuii Ha XJIOpPUA-, OpOMHUA- W HOAUA-WOHBI, W HAOIIOJEHNE TPU3HAKOB UX
nporekanusi. O3HakoMmJIeHHE C oOpa3liaMH cepbl M €€ NPUPOAHBIX COEAMHEHHI.
HabGniogenue mnporecca oOyriauBaHus caxapa IMOJA JEHCTBUEM KOHILIEHTPUPOBAHHOU
CEpHOHN KHUCIOTHI. M3yueHue XMMHUYECKUX CBOMCTB pa30aBICHHOW CEPHOM KHUCIOTHI.
[IpoBeneHre KayeCTBEHHBIX peakuuid Ha Cylbpua-, cyabdur- u Ccynbhar-uoHBI,
¥ HAOJIIO/ICHHE TTPU3HAKOB MX MpoTekaHus. O3HakoMIIeHHEe ¢ (U3UIECKUMU CBOMCTBAMU
azora, gochopa U MX COCAMHEHHUN, oOpaszamMu a30THBIX U (POCHOPHBIX YIO0OPECHHIA.
[lonyuyenue, cobupanue, pacro3HaBaHWE M M3yUYEHHE CBOMCTB aMMHaKa, HU3y4Y€HUE
CBOMCTB coJie amMMOHMs. [IpoBeAeHHE KadyeCTBEHHBIX PEAKIMN HAa HWOH aMMOHHS,
HUTPUT-, HUTpAT- U PocdaT-uoHbI, U U3yUYECHUE MPU3HAKOB UX MpoTeKaHus. M3yueHue
B3aMMOJICUCTBUS KOHIICHTPUPOBAHHOM a30THON KUCIIOTHI C MENIbIO, CBOMCTB (pochopHOi
KHUCJIOTHI U ee coliel. O3HaKOMJIEHUE C MOJEIISIMU KPUCTANIMYECKUX PEIIETOK aiMasa,
rpaputa u dymnepeHa, ¢ MOPOUECCOM  ancOpOLMHU PACTBOPEHHBIX  BEIECTB
AKTUBHPOBAHHBIM yTJIEM W YCTPOWCTBOM mpoTHBorasza. llomydeHnue, coOupanwue,
pacro3HaBaHUE U U3YUYEHHUE CBOWCTB YIUVIEKUCIOro ra3a. IIpoBeaeHue kauecTBEHHBIX
peaknuii Ha KapOOHAT- W CUJIMKAT-WOHBI, U W3yYEHHWE NPU3HAKOB MX MPOTEKAHUSI.
W3y4yenne B3auMHBIX MpeBpalieHuil KapOOHATOB M TUAPOKapOoHATOB. (O3HAKOMIICHHE
¢ oOpa3uaMy MOpPUPOAHBIX KapOOHATOB W CHJIMKATOB, C MPOAYKIUMEH CHIMKATHOU
MIPOMBILIJIEHHOCTH. PellleHne SKCIEpUMEHTAIBHBIX 3a1ad 10 TeMme «BaxHenmme
HEMETAJUIbI U UX COCTUHEHUS.

MeTasibl M UX COeIMHEHUS .

OO6mue cpoiicTBa MeTayioB. OOIIas XapakTEPUCTHKA XUMUYECKUX DJIEMEHTOB —
METAJJIOB HA OCHOBAaHHWHM HX TNOJIOKEHHsS B llepmoandeckod cucreMe XHMHYECKUX
sanemenToB /.. MenneneeBa u crpoenus aroMoB. Metaibel A- u b-rpynn. Ctpoenue

IIPOCTBIX  BELIECTB — METALUIOB. Meraumueckas CBiA3b UM METaJUIMYeCKas
KpUCTAJUIMUECKas penierka (MpUMUTUBHAS KyOudeckas, OOBEMHO-IIEHTPUPOBAaHHAsS
KyOHnueckas, IPaHELEHTPUPOBAHHAs KyOHnueckas, reKcaroHajIbHast

IUIOTHOYMAKOBaHHAsA). 3aBUCUMOCTh (PU3WYECKUX CBOMCTB METANIOB OT CTPOCHHS
KPUCTAJUIOB. DJIEKTPOXUMUYECKUNA DPsii HapsDKeHWM MeTauioB. OOmue XWMHYECKHe
cBoicTBa MeTasuioB. O01IHMe CIOCOObI MOJYYEHHS] METAIIIOB, METAILTYPrusi. DJIEKTPOJIU3
pacIuTaBOB M PACTBOPOB COJICH KaK OJUH W3 CIIOCOOOB MOy4eHUs] MeTawioB. [lonsTre
0 KOpPPO3MH METAaJJIOB, OCHOBHBIE CIIOCOOBI 3aIIMTHI UX OT Kopposuu. CriiaBel (CTalb,
Yyr'yH, OIOpaTtOMUHUM, OpoH3a). IIpuMeHeHHe MeTamioB M CIUIABOB B OBITY H
MIPOMBIIIJIEHHOCTH.
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Memannwr A-epynn

[Ilenounble MeTaIbl: MoJoxkeHue B IlepruoanvecKol cucTeMe XUMHYECKHUX
sanemenToB J[.M. MeHnaeneeBa, CTpO€HHE HX aTOMOB, HAXOXIECHHUE B MPUPOJE.
dusznyeckue M XMMHUYECKHE CBOMCTBAa (Ha NpuUMEpe HATpusi W Kajaus), IMOJTydYeHHE.
OKcuapl ¥ TUAPOKCUALI HATpUd W Kaius. [[pruMeHeHHe IIETOYHBIX METAJIOB U HX
coeauHeHn. bruonornueckas poyib HATPUS U KaJIUs.

[Ilenouyno3eMeNbHBIE METAIUIBI MATHAW U KJIBLUW: MOJIO)KEeHUE B [lepuoanueckon
cucTeMe Xxumuueckux 3neMeHToB [[.1. MenneneeBa, CTpO€HUE X aTOMOB, HAXOXKICHHUE
B npupoae. Pu3Myeckue MU XHUMHUYECKUE CBOWCTBA MAarHus u KaJIbIIHS.
Baxwueiimme coelvHEHUS KaibIlUsg U MarHus (OKCHJ, THUIPOKCHI, COJIM), CBOMCTBA,
npuMeHeHue. JKecTKoCTh BOJBI M CIOCOOBI €€ ycTpaHeHus. KpyroBopoT KanibIus
B IIPUPO/IE.

AJIIOMUHUIA: TIOJIO)KEHWE B llepuonnueckoid CUCTEME XHMHUUYECKUX DJIEMEHTOB
.. MeHnneneeBa, CTpOCHHME aTOMa, HAXOXIACHWE B mpupoae. PuU3UYECKUE U
XUMUYECKAE CBOWCTBA aIIOMUHUA. AMQOTEpHBIE CBOWCTBA OKCHIA W THAPOKCHUIA
amtomunus. [[puMeHeHne antOMUHNS U €T0 CILIaBOB.

Memannwvr b-epynn

OOmasi xapakTepucThka MeTaioB b-rpynmn (mOOOYHBIX MOATPYII): MOJIOKEHUE
B [lepuonnueckoil cucteme xumuueckux snemeHtoB [[.M. MenaeneeBa, 0cOOEHHOCTH
CTPOEHUS aTOMOB. SIBJIEHUE «IIPOBAJIay» NEKTPOHA HA IPUMEPE CTPOCHUSI AaTOMOB XPOMa,
meau, cepeOpa. BamenTHble cocTossHUS aTOMOB d-3JIEMEHTOB, CTENEHU OKHCICHUS
aTOMOB B COEIMHEHUSAX. 3aBUCHMOCTb KHUCJIOTHO-OCHOBHBIX CBOMCTB OKCHAOB U
TUAPOKCUIOB METAUIOB OT 3HAYEHHUSI CTEIEHW OKHUCJIEHUS JJIEMEHTa B COEOUHEHHU
(Ha mpumepe coenuHeHH xpoma). [lepBoHavanbHbIE MPEACTABICHUS O KOMIUIEKCHBIX
COEIUHEHHUSIX.

Mens u cepeOpo: CTpOEHHE aTOMOB, CTeneHu okucieHus. OOlue KpaTkue
OpeacTaBiICHUsT O (PU3MYECKUX U XUMUYECKHMX CBOMCTBaX MPOCTHIX BEIIECTB
(B3auMOIeHiCTBUE C KUCIOTAMU-OKUCIUTEISIMH), 00 UX OKCUAAX, THIPOKCUIAX U COJISIX,
ux npuMmeHeHud. llpeacraBreHuss 00 aMMHMayHBIX KOMILJIEKCaX cepedpa U Meu.
KauecTBeHHbIE peakiiuy Ha KaTUOHBI Meau (2+) u cepedpa.

[{uuk: cTpoeHHe aToma, CTENEHb OKUCICHHs. XapaKTepUCTHKA (U3HUECKUX U
XUMHYECKUX CBOMCTB, MpUMEHEHHE, aM(OTEepHbIE CBOMCTBA OKCHIAa M TUIPOKCHIA.
KauecTBeHHbBIE pEaKIIMM HA KATUOHBI LINHKA.

Kene3zo: crpoeHue aroma, CTENEHUM OKHCIEeHHsS. HaxoxxaeHue B OpHUPOAE.
Pu3znuecKkue W XMMHUYECKHME CBOWCTBA jKeje3a, NpPUMEHEHHE. buonornueckas poJib
xenesa. Oxeugibl, Tuapokcuabl u conu xkenesa (II) u sxenesa (I1I), ux cocras, cBolicTBa U
nonyuyeHue. KauecTBeHHbIE peakliMM Ha KaTHOHBI kene3a (2+) u xenesa (3+). UyryH u
CTalb — CIUIaBbl kese3a. [Ipou3BOACTBO UyryHa M CTaiu. DKOJOTUYECKHE MPOOIEMBbI,
CBSI3aHHBIE C METAILUTYPTUYECKUMHU MPOU3BOACTBAMH.
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IKcnepumenmanvbHoe usyieHue 6eujecms U A61eHull:

O3HakoMIIeHHE C 00pa3IlaMi METAJIJIOB U CIUIABOB, MX (DM3MYECKUMHU CBOMCTBAMU.
MopenupoBanue METaJJINYECKON KPUCTAIUIMYECKOMN PELIETKH. N3yuenue
B3aHUMOJEUCTBUSA METAJUIOB C BOJOW, C pPacTBOPAMHU COJIEM M KHUCIIOT, UCCIEIOBAHUE
MPOIIECCOB AJEKTposn3a pacTBOpoB xyopuaa meau (II) m moamma kanus, KOppo3uu
MeTauioB. M3ydyeHue ocoOEHHOCTEW B3aMMOJEWUCTBUS OKCHUJIOB KaJbLIUS U HATPUS
C BOJIOM, UX TUJIPOKCUIOB — ¢ oKcuaoMm yriaepoja (IV) u kucnoramu. MzyyeHnue cBOMCTB
KapOOHATOB W THUAPOKAPOOHATOB KajbllUs, KECTKOM Bojabl. M3yueHue mpoieccoB
MOJYYEHHSI TUAPOKCHUIOB JKEJIe3a, UX XHUMHUYECKHX CBOMCTB. M3yueHHe NpPU3HAKOB
MPOTEKAHUSI KAaYE€CTBEHHBIX PEaKIMi HAa MOHBI (MAarHWs, KajblUsl, aJIIOMUHUS, [IMHKA,
xkeneza (2+) u kenmeza (3+), meau (2+). HaOGmroneHue W omucaHWe OKpaIIUMBaHUS
IJIaMEHU WOHAMU HATpWsl, Kajnusi W Kamblws. MccnemoBanue aM(oOTEepHBIX CBOWCTB
rUApoKcHaa amoMuHus, rugpokcuna xpoma (III) m ruapokcuna umbka. Pemenue
AKCHEPUMEHTAJIbHBIX 3374 N0 TeMe « BaxkHelIe MEeTaJlIbl U UX COCTUHEHUS».

XHMHUS M OKpY KAIOLIasi cpeaa

BemecTBa u MaTepransl B MOBCEAHEBHOW )KU3HU YEJIOBEKA. BaxkHelye BelecTna
W Marepuaibl, 00JIaCTH WX TNPUMEHEHHs. be3onacHoe WCIONb30BaHUE BEIIECTB U
XUMUYECKUX peakiuidi B ObiTy. IlepBas moMomnis mnpu XUMHUYECKHX OXKOTAX
Y OTPABJICHUSAX.

HoBble MaTepuanbl 1 TeXHOJIOTUU. [[pUHIIUIIBI «3€JIEHOU XUMUM.

XuMHUS WU 300pOBbE. 3HAUYEHUE U3YYAEMbIX XUMHUYECKUX DIJIEMEHTOB U HX
COCMMHEHUN 11 (PYHKIITMOHUPOBAHMSI OpraHu3Ma duejoBeka. [loHsATHE O 370pOBOM
00pa3ze KU3HH.

XHUMHUYECKOE 3arpsi3HEHHE OKPYKAIOMIEH Cpenpl. DKOJOTHMYECKHE MPOOIeMBI,
CBSI3aHHBIC C COCAMHEHUSIMM YTIIEPOJIa, a30Ta, CEPBI, TSHKEIbIX MeTauioB. [loHsTue
o IIJIK. Ponp XxuMuu B pelieHHH 3KOJIOTHUECKUX MPOOIeM.

IKcnepumenmanvbHoe usyieHue 6euecms U a61eHull:

O3HakomIIeHrE ¢ 00pa3amMu MaTepraIoB (CTEKIIO, CTIABBI METAJIJIOB, TOJTMMEPHBIE
Matepuaibl). OnpeaeneHne KUCIOTHOCTH MPUPOAHBIX BojA. MojenupoBaHue mpolecca
00pa3oBaHMs KUCIOTHOTO A0XKS, U3yUY€HHE €0 BO3ICUCTBUS Ha MaTEpPHUAIIbI.

IloBTOpEeHMe 1 0000 1IeHNEe 3HAHUI OCHOBHBIX Pa3/ieJioB KypcoB 8—9 kiaccoB

ITepuonuueckuii 3akoH U [lepuoanueckas cucreMa XUMUYECKUX JIEMEHTOB B CBETE
MpPEACTaBICHUMN O CTPOCHHUS aTOMa. 3aKOHOMEPHOCTU B U3BMEHEHUU CBOIMCTB XUMUYECKHUX
AJIEMEHTOB Y UX COCIMHEHUN B MIEPUOJIaX U TPyMIIax.

CtpoeHne BemecTBa B TBEPIOM, XHUIAKOM M Ta3000pa3HOM COCTOSIHUH. Bumbl
XUMHUYECKON CBsI3U. 3aBUCUMOCTb CBOMCTB BEIIECTBA OT THUMA KPUCTALIMYECKOU
PELIETKH U BUJIa XUMUYECKOMN CBS3H.

Knaccudukanus  XUMHYECKMX  pEaKIUid MO  pa3Iu4YHbIM  TPHU3HAKAM.
[Iporuo3upoBaHre BO3MOKHOCTH MTPOTEKAHKS XUMUYECKUX MPEBPAIICHUIN B PA3IMUHbBIX
YCJIOBUSIX HA OCHOBE MPEACTABICHUN XUMUYECKON KUHETUKUA U TEPMOJUHAMUKH.
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XUMUYECKUE pEaKUMH B pacTtBopax. ['mapomms cosen. Peakumm oxkucneHusi-
BOCCTAHOBJICHUSA. DJIEKTPOJIN3.

CrolicTBa  KHCJIOT, OCHOBAaHMH W COJIEM B  CBETE€ MPEACTABICHUN
00 AJIEKTPOTUTUYECKON TUCCOIUAIIMU M OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIHUSIX.

Mesicnpeomemmuwle ceéazu

Peanu3zamusi MeXNpeIMETHBIX CBsi3ed MNpU M3YYeHUH XUMHH B 9 Kiacce
OCYIIECTBIISIETCSl Yepe3 HMCIOJIb30BaHUE KaK OOIIMX E€CTECTBEHHO-HAYYHBIX TMOHSATHUH,
TaK ¥ TIOHSTUMN, IPUHATHIX B OTACIIBHBIX €CTECTBEHHBIX HayKaX.

OO0mue ecTeCTBEHHO-HAy4YHbIE TOHSTHS: sBJIeHHe (Ipoliecc), Hay4dHbIM (akxT,
TUIOTE3a, TEOpHs, 3aKOH, aHajiW3, CHUHTE3, KiIacCu(pUKausi, TePUOIUIHOCTD,
HAOJIIOJICHUE, OSKCIICPUMEHT, MOJCIUPOBAHUE, W3MEPEHHUEe, MOJIEb, TEXHOJOTHS,
MaTepuabl.

®dwusuka: BEHmECTBO, TEJIO, (PU3UUCCKHE BEIUYHMHBI, CIUHUIBI U3MEPEHHS, Macca,
00BEM, KOJIMYECTBO TEIUIOTHI, aTOMBI U MOJICKYJIbI, arperaTHhIE COCTOSHUE BEIIECTBA,
CTPOEHHE Ta30B, XHJIKOCTEH M TBEPABIX (KPUCTALTMYECKUX) TeJ, KPUCTAJUTHYECKas
peleTka, 3JeKTPOH, SJIPO aToMa, MPOTOH, HEHTPOH, WOH, HYKIIU, U30TOITbI, KBAHTHI,
pPaMOaKTUBHOCTh, ajbda-, OeTa- W raMMa-u3Iy4deHHE, OJJIEKTPUUYCCKUH 3aps,
IIPOBOIHHUKH, TTOJTYIIPOBOIHUKH, THIJICKTPHKH, COJTHEUHBIN CIIEKTD, pa3iioskeHre 0eoro
CBETa B CIIEKT).

buonorus: sxocuctema, 6mochepa, hoTrocuHTE3, TIPOIIECCHl 0OMEHa BEIIECTB,
MUHEpPAIBHBIC yI0OPEHUS, MUKPOIJIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIHHBIC BEIIECTBA.

['eorpadusi: atmocdepa, ruapochepa, MUHEPATbI, TOPHBIE MOPOJIbI, IMOJE3HBIC
UCKOTIaeMbIe, TOTUIMBO, BOJHBIE PECYPCHI, TIaHETa 3eMIIA.

TexXHOJIOTHS: CTPOWTEIbHBIC TEXHOJOTHH, CEIbCKOXO3SHUCTBEHHBIC TEXHOJIOTHH,
TEXHOJIOTHH SJICKTPOHHOU MPOMBIIIJICHHOCTH, HAHOTEXHOJIOTHH.
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INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBI 110 XUMHUHN
HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE Pe3ybTaThl OCBOEHUS MMPOTPAMMBI OCHOBHOT'O OOIIIETr0 00pa30oBaHMs
JOCTUTAIOTCSl B XO0J€ OOy4YeHMs] XMMHUU B €IMHCTBE Y4eOHOM M BOCHMTATEIbHOU
NESATEIIbHOCTH 00pa30BaTeIbHONM OpraHU3alMid B COOTBETCTBUU C TPAAULIMOHHBIMU
POCCHUMCKMMHU  COLMOKYJBTYPHBIMH W JYXOBHO-HPABCTBEHHBIMH  LIEHHOCTSMH,
IPUHATHIMU B 00ILIECTBE MTPaBUJIaMU U HOpMaMHU [TOBEJIEHUS U CIIOCOOCTBYIOT MpoLieccaM
CaMOIIO3HAHUS, CAMOPA3BUTHUS U COLMATIN3ALMH 00yUYaIOIIUXCSl.

JInaHOCTHBIE pe3yIbTaThl OTpaXXaroT TOTOBHOCTb oOyyaromuxcs
PYKOBOJCTBOBATHCSI CUCTEMOW IMO3UTUBHBIX LIEHHOCTHBIX OPUEHTALMH U pacIIUpeHHe
OMbITa JAESATENBHOCTH HA €€ OCHOBE, B TOM YHCJIE€ B YaCTH:

1) maTpmoTH4YeCcKOro BOCIUTAHMSA:

IIPOSIBJIEHUE LIEHHOCTHOT'O OTHOIIEHUS K OTE€YECTBEHHOMY KYJIBTYPHOMY, HAYYHOMY
Y UCTOPUYECKOMY HACJIEIHIO, IOHUMAHNE 3HAYEHUSI XUMHUUECKON HAyKH U TEXHOJIOTUU
B JKU3HH COBPEMEHHOT0 OOIIECTBA, B pa3BUTHH SKOHOMUKH Poccuu 1 cBoero peruoxa;

2) rpakIaHCKOro0 BOCIIMTAHMS:

IpeACTaBIEHUE O COLMATBHBIX HOPMaX U MPaBUIaX MEKIUYHOCTHBIX OTHOIICHHUI
B KOJUIEKTUBE, TIPOSIBIIEHNE KOMMYHUKATUBHOM KYJIBTYpPbI B pa3HOOOPA3HOW COBMECTHOMN
JIESITEIbHOCTH;

CTPEMJICHHE K B3aMMOTIOHMMAHHWIO M B3aWMOIIOMOINM B TIPOIlecCe y4eOHOU u
BHEYUEOHOM JeATEeIbHOCTH;

TOTOBHOCTh OIIEHHWBATh CBOE MOBEJCHNE U TIOCTYIKHA CBOMX TOBAPUIIECH C MO3UITUN
HPABCTBEHHBIX U MPABOBBIX HOPM C YUE€TOM OCO3HAHUS MTOCIEACTBUN MOCTYIKOB,;

3) popMupoBaHUA IEHHOCTH HAYYHOTO MO3HAHUA:

MHPOBO33PEHYECKUE MPEACTABICHUS O BEIIECTBE M XUMHUYECKOM peaKkuuu,
COOTBETCTBYIOIIME COBPEMEHHOMY YpPOBHIO DAa3BUTHS HAykKu U HEOOXOIUMbIE
JUISl TOHUMAHMSA CYIIIHOCTH HAyYHOU KapTUHBI MUPA;

OCO3HAHME LIEHHOCTHM HAy4YHOIO IIO3HAHMUSA JUIS Pa3BUTUSA KaXJOrO YeJIOBEKa
Y IPOU3BOAUTEIIBHBIX CHJI OOILIECTBA B LIETIOM, POJIH U MECTA HAYKH « XUMUS» B CUCTEME
Hay4YHbIX MPEICTABICHUN O 3aKOHOMEPHOCTAX pPa3BUTUSA MPUPOJABI, B3aUMOCBS3SIX
YeJI0BeKa C MPUPOAHON U TEXHOJIOTHYECKON CPENOH;

No3HaBaTeNIbHAas MOTUBAIMS U MHTEPEC K 00YYEHUIO, TOTOBHOCTh M CIOCOOHOCTH
K CaMOpPa3BUTHI0O U C€aMOOOPa30BaHMIO, K HCCIEJOBATEIbCKON JIEATEIbHOCTH,
K OCO3HAHHOMY BBIOOpY HAIIPaBJICHUS U YPOBHS JajbHeHIIero o0y4eHus;

4) BOCIUTAHUSA KYJbTYPbI 310POBbS:
OCO3HaHMWE IIEHHOCTH >KW3HHU, OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY 3/I0POBBIO,
YCTaHOBKA Ha 3I0POBBIN 00pa3 )KM3HU, OCO3HAHUE TIOCIIEIACTBUN W HETPUITHE BPEITHBIX
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OpUBBIUCK (YmOTpeOJICHUS aJIKOTOJIs, HApPKOTHKOB, KYpEHUs), HEOOXOIUMOCTH
coOmroieHnst TpaBwil O€30MACHOCTH MPU OOpPAIMIEHUH C XMUMHYECKUMHU BEIIeCTBAMHU
B YU€OHBIX U KU3HCHHBIX CUTYaIIHSIX;

5) Tpy10BOIr0 BOCIIMTAHUSA:

dbopMHUpOBaHWE IIEHHOCTHOTO OTHOIICHHWS K  TPYJAOBOM  JESATEIHHOCTH
KaK €CTECTBEHHOM MOTPEOHOCTH 4YeJOBEKa M K MCCIENOBATEIbCKON NEATEeIbHOCTH
KaK BBICOKO BOCTPEOOBaHHON B COBPEMEHHOM OOIIIECTBE;

pa3BUTHE HHTEepeca K MnpodeccusM, CBSI3aHHBIM C XHMHEH, B TOM 4YHUCIE
K mpodeccusiM HaydHOM c¢epbl, OCO3HAHUE BO3MOXKHOCTH CaMOpeasih3alliud B 3TOU
chepe;

6) 3K0,10rH4eCcKOro BOCIIUTAHUS:

OCO3HaHWE HEOOXOJUMOCTH OTHOIICHHS K TIPUPOJE KaK MCTOYHUKY >KU3HH
Ha 3eMJie, OCHOBE €€ CYIIIECTBOBAHUS;

MOBBIIICHHE  yPOBHS  DKOJOTHYECKOW  KyJIbTYypbl: MPUOOPETEHHE  OIbITa
IJJAHUPOBAHMS MOCTYIIKOB U OLEHKU MX BO3MOKHBIX MOCIJIEICTBUHN NI OKPYKAIOLIEH
Cpenpl; OCO3HAHWE TJIOOAIBHOTO XapakTepa JKOJOTHYECKHUX MpoOJieM W MyTel uX
pElIeHus; CIOCOOHOCTh MPUMEHATHh 3HAHUS, TMOJydaeMble TPHU HW3YYEHUU XHWMHH,
JUISl pELICHUs] 3a/ad, CBS3aHHBIX C OKPYXKAIIIEW Cpeaoi; aKTUBHOE HENMPUSATHE
JICVCTBHM, IPUHOCIIIMX BpEA OKPYXKAIOUIEH CPEAES; OCO3HAHUE CBOEHW PO Kak
rpakKJaHUHA U MOTPEOUTENS B YCIOBUSAX B3aUMOCBSI3M IPUPOAHOM, TEXHOJIOTHUYECKON U
COI[MAIbHOM Cpell; TOTOBHOCTh K YYaCTHMIO B MPAKTUYECKOW JAESTEIbHOCTU
HKOJIOTMYECKON HAMPABICHHOCTH.

METANIPEJMETHBIE PE3YJIBTATbBI

MeramnpenMeTHbIe pe3yabTaThl 00YUYAIONIMXCs, OCBOMBIINX MPOTPaMMy MO XHUMUHU
OCHOBHOTO 00mero oOpa3oBaHUs, BKJIIOYAIOT: YCBOCHHE MEXAUCIHUILTHHAPHBIX
(MEXIIPEIMETHBIX) MOHSATHIA, OTPAKAIOIIUX MaTepPHaIbHOE SIUHCTBO MUPA U IMPOIIECC
NO3HAHUs (BEIIECTBO, CBOMCTBO, DHEPTUs, SBJICHHUE, HAYYHBIN (DaKT, 3aKOHOMEPHOCTbD,
TUTIOTE3a, 3aKOH, TEOpHs, HAOIIOJCHUE, U3MEPEHHEe, HCCIICAOBAaHHE, YKCIEPUMEHT U
IpyTue); OBIAJCHUE YHHBEPCAILHBIMU YYCOHBIMU JEHCTBUSMHU (IIO3HABATEIBHBIMH,
KOMMYHUKATHBHBIMH, PETYJSITHBHBIMH), BXHBIMU JUIsI TOBBIIIEHUS 3((HEKTUBHOCTH
OCBOCHUS COZCp)KaHMs Y4eOHOTO TpenMeTa, (HOPMHPOBAHUS KOMIIETCHIMA, a TaKKe
IPOEKTHO-MCCIIEIOBATEIILCKON  JIEATENIbHOCTH  OOYYaloOUmIMXCS B Kypce XHMUHU;
CIIOCOOHOCTD MX MCIIOJIb30BaTh B Y4eOHOH, TO3HABATEILHOM U COIIMATIBHOM TPAKTHKE.

ITo3naBaTe/ibHbIE YHHBEPCAJIbHbIC Y4eOHbIE HeHCTBHS
ba3oBble JJoruueckue a1eicTBUS:

YMEHUS KCHOJIb30BaTh MPUEMBI JJOTMYECKOTO MBIIJIEHUS MPU OCBOCHUH 3HAHUIM:
pPacKpbIBaTh CMBIC] XMMHYECKUX TOHATHM (BBIICIATh MX CYIIECTBEHHBIC MPU3HAKH,
YCTaHABJIMBATh B3aMMOCBSI3b C APYTUMHU MOHSATHUSMHM); aHAJIU3UPOBATh, CPABHUBATb,
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0000111aTh, BEIOMPATH OCHOBAHMS VIS KIIACCH(PUKAIIMKA U CHCTEMATH3aIlUA XUMHYECKUX
BEIIECTB M XHMMHUYECKHX pEAKIHMM; yCTaHABIMBATh MPUYMHHO-CJIEJACTBEHHBIE CBSI3H
MEXAy OOBEKTaMU H3YYEHHS; CTPOUTH JIOTHYECKUE pacCyKIeHusi (MHAYKTHUBHBIE,
NEAyKTUBHBIE, TIO AaHAJOTWH); TpeayiaraTh KPUTEPUM W  BBISBIATH  OOIIHE
3aKOHOMEPHOCTHU U MPOTUBOPEUHS B U3yUaEMbIX MPOIECCaX U SIBICHUSX; €JaTh BHIBOIbI
U 3aKJIIOYEHMs; YMEHHUS MPUMEHSTh B MpOLlecCe MO3HAHUS TMOHATHUS (MPEIMETHBIE
U METaNpeAMETHbIE), CUMBOJIMYECKHUE (3HAKOBBIE) MOJIECIHU, HCIOJIb3yeMbl€ B XUMUHU,
npeo0pa3oBbIBATh MOIENIbHBIC MPEACTABICHUS — XUMUUECKHUI 3HaK (CUMBOJI 3JIEMEHTA),
xumMuyeckas (Gopmysia ¥ ypaBHEHHE XMMHYECKON peakiuu — MpU PEHICHUH Y4eOHbIX
3a/1a4; C YYE€TOM OTHUX MOJEIbHBIX NPEACTaBICHUN XapaKTEpPU30BaTh HU3Yy4YaeMble
XUMHUYECKHE BEIIECTBA U XUMUYECKUE PEAKIIUU.

ba3oBble uccieaoBare/IbCKue JeHCTBUS:

YMEHUS MPHUMEHITh METOAbl HAYYHOrO IIO3HAHWS BEIIECTB M  SIBJICHUU
Ha SMIUPUIECKOM U TEOPETHUECKOM YPOBHSX B yUeOHOMW MO3HABATEIILHOM U MPOEKTHO-
HCCJICIOBATEILCKOM AESITEIbHOCTH;

YMEHUS UCTO0JIb30BaTh ITOCTABJIEHHBIE BOIPOCHI B KAUECTBE MHCTPYMEHTA IMO3HAHUS
U CaMOCTOSITEIbHO CTaBUTh BOIPOCHI; aHAIMW3UPOBATh (PaKThl, BBIIBIATH W
dbopMyIMpoBaTh MPOOIEMY, ONIPEACTATh 1EeNb U 3a7a49d, COOTBETCTBYIOIIUE PEIICHUIO
npoOJemMbl;, TpeaiaraTh ONMUCATEIbHYI0 WM  OOBSCHUTEIBHYIO THUIOTE3y U
OCYILIECTBIISITh €€ MMPOBEPKY; YMEHUS ITPOBOIUTH U3MEPEHHUS HEOOXOIUMBIX MTapaMeTPOB,
BBIYHCIICHUS, MOJCITUPOBAaHUE, HAOMIOACHUS W JKCIEPUMEHTHI (peaslbHble U
MBICJICHHBIE), CaMOCTOSITEIbHO  IMPOTHO3UPOBATh  PE3yJbTaThl, (POPMYyIUPOBATH
00001IeHUsT W BBIBOJBI 10 pe3yibTaTaM IPOBEJAECHHOIO ONBITa, HCCIEIOBAHMUS,
COCTaBJISITh OTUYET O MPOJICTTAHHON paboTe;

Pa6ora ¢ undopmanmueii:

YMEHHSI OPUEHTUPOBATHCA B PA3NMUYHBIX MCTOYHMKAX HH(pOpMauuu (Hay4dHO-
HOMYJISIpHAsl JUTEepaTypa XUMUYECKOTO COIEpKaHUs, CIPABOUHbIE MOCOOUs, PECYpChl
WnTepHera);  aHanM3UMpoBaTh  HMH(OpPMALMIO W KPUTUYECKH  OLICHUBATh €€
JIOCTOBEPHOCTh U HETIPOTUBOPEUNUBOCTh, OTOMPATH U MHTEPIPETUPOBATH HH(OPMALIUIO,
3HAYUMYIO JJIsl pelIeHHs] y4eOHON 3a/laul; YMEHHs] IPUMEHSTh Pa3ludyHble METOMIbI U
(GopMynupoBaTh 3ampockl NpU MOUCKE M 0TOOpe HMHpOpMaLMM, HEOOXOAMMOM IS
BBIMIOJIHEHHsSI Y4eOHBIX 3a/ay; HCMIOJIb30BaTh HHPOPMAIMOHHO KOMMYHHUKATHBHbBIE
TEXHOJOTMH W Pa3IUYHbIE TOMCKOBBIE CHCTEMBI; CaMOCTOSITEIbHO BBIOMPATH
ONTUMaJIbHYI0 (hopMy mpencTaBieHUs HH(popMauuu (cxemsbl, TpaduKH, AUATPAMMBI,
TaONUIbI, PUCYHKH M JApyrue (op™mbl); YMEHHS MHCIIONb30BaTh HAYYHBIH SI3BIK B
KayecTBe  cpeactBa  pabOTBl € XUMHYECKOM  HH(OpMAIMEl; MPUMEHSIThH
MEXIMPEAMETHBIE 3HAKM M CHMBOJBL, (opMynbl, abOpeBUAaTypbl, HOMEHKIATYpY,
UCIOJIb30BaTh U MPeo0pa30BbIBATh 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HATIISIIHOCTH.
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KoMMyHHKaTHMBHbIE YHHBEpPCAJIbHbIE Y4eOHbIe HeiCTBHS:

yMeHUs OOmeHusT (MUChbMEHHOW M YCTHOM KOMMYHUKAIIMH): TIPEICTaBIATH
MOJYYEHHbIE PE3YyJbTaThl MO3HABATEIBHOW JIEATEIBHOCTH B YCTHBIX M MHUCbMEHHBIX
TEKCTax; MyOJIMYHO BBICTYNATh C MPE3EHTAIUEN PE3yIbTAaTOB BBIITOJIHEHHS] XUMUYECKOTO
JKCIIEpUMEHTa (KCCIEA0BATEeNIbCKON J1a00paTOpHOM WM MPAKTUUYECKOW padoThl,
y4eOHOTO TPOeKTa); B XoAe Jnuanora W (Wid) AUCKYCCHUU 3a7aBaTh BOIPOCHI
no oOCyXJaeMol TeMe M BBICKa3blBaTh HJIEU, (POPMYIHUPOBATH CBOU MPEAJIOKEHUS
OTHOCHUTEIBHO BBIMOJHEHUS TPEJIOKEHHON 3aa4H;

YMEHUS y4eOHOTO COTPYIHHUYECTBA (TPyNIOBash KOMMYHHKAIMSA): Y4aCTBOBATh
B TpynmnoBbIX (QopMax pabOThl: IJIAHUPOBATh OPraHU3AIMI0 COBMECTHOU pPabOThI,
ONPENEIISITh CBOIO POJb, PACHPEACISATh 3a/laud MEXK]y WICHAMHU TPYIbl;, BBIMIOIHATH
CBOIO 4acTh pabOThl, KOOPAMHUPOBATH CBOU JIEUCTBUS C JACHCTBUAMU JIPYTHMX UICHOB
KOMAaH/IbI, ONPEACIIATh KPUTEPUH 1O OIEHKE KAadeCTBA BHITIOJIHEHHOW pabOThI; pelmiaTh
BO3HHKAIOIIME MPOOIEMbl HA OCHOBE y4eTa OOIUX MHTEPECOB U COTIIACOBAHUS MTO3HITHH,
y4acTBOBATbH B OOCYKJIEHUU, 0OMEHE MHEHUSMHU, «MO3TOBOM LITYpME» U APYTUx (popmax
B3aUMOJECHUCTBUA.

PerynsitTuBHble YHUBEpPCAJIbHbIE Y4eOHbIC JCHCTBHS:

OBJIaJICHUE YHUBEPCAIbHBIMU YYEOHBIMU PETYJISATUBHBIMU JIEUCTBUSMHU BKJIFOYAET
pa3BUTHE CAMOOPraHU3aIMi, CAMOKOHTPOJISA, CAMOKOPPEKLMH, B TOM YHUCJIE:

YMEHHsI pelniatb ydeOHbIE M HCCIENOBATENbCKUE 3aJayd: CaMOCTOSTEIbHO
BbIOMpaTh C€Hoco0 pelieHuss y4eOHOM 3anauM (CpaBHMBAaTb HECKOJIBKO BapHAHTOB
pelieHus, BIOMpaTh HauboJiee MOAXOAAIIUN ¢ YUETOM CaMOCTOSTEIbHO BBIJEIECHHBIX
KPUTEPHUEB), TUIAHUPOBATH CBOIO PA0OTY MPH PELICHNH yueOHON HITN HCCIIeI0BaTEeNbCKOM
3aJla4M; Ha OCHOBE IOJyYEHHBIX pe3yibTaToOB (OPMYIUPOBATh 00OOIIEHNS U BBIBOJBI,
IPOTHO3UPOBATh BO3MOXHOE pa3BUTHE MPOLECCOB; aHAJIU3UPOBATh PE3YJIbTATHI:
COOTHOCUTh CBOM JEHCTBUA C IUIAHUPYEMBIMH pPE3yJIbTaTaMH, OCYLIECTBISATh
CaMOKOHTPOJIb JIEATENbHOCTH; KOPPEKTHUPOBATh CBOKO JESATEIIBHOCTh Ha OCHOBE
caMOaHaJIM3a U CaAaMOOLICHKH.

INPEAMETHBIE PE3YJIBTATBI

[IpenmeTHBIC pe3yabTaThl OCBOCHHS MPOTPAMMBI 10 XHMHHU OCHOBHOTO OOIIETo
oOpazoBaHmsi Ha yriayOJEHHOM YpPOBHE HWMEIOT o00Iee CcoaepKareabHoe —SApO
C MPEIMETHBIMU pe3yJibTaTaMu 0a30BOTO ypPOBHsI, COTJIACOBAHBI MEXay COOOM, 4TO
II03BOJISICT PEaTM30BbIBATh YIIIYOJICHHOE H3yYeHUE KaK B paMKaX OTIEIBbHBIX KIIACCOB,
TaK ¥ B paMKax peaii3ali WHIUBHIYyabHBIX 00pa30BaTEIbHBIX TPACKTOPHI, B TOM
YHCJIC MCIIOJIB3YS CETEBOC B3aUMO/ICHCTBUE opranu3aiuu. [1o 3aBepiieHnn peain3aiuu
IpOrpaMMbl  YIUIYOJIGHHOTO YpPOBHS OOydaromuecss CMOTYT JieTajlbHEe OCBOUTH
MaTepHall, OBJIaJIeTh PACIIMPEHHBIM KPYyTroM MOHATHN U METOJIOB, PeIlIaTh 3a1a4u OoJiee
BBICOKOT'O YPOBHS CJIIOHOCTH.
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[IpeameTHBIC pe3yabTATHI BKIIOYAIOT: OCBOCHHE 00YJAIONUMUCS HAYYHBIX 3HAHUM,
YMEHHUM U CHIOCOOOB JEUCTBUM, CreU(PUISCKUX I TPEAMETHON 001acTH «XUMUS»;
OCHOBBI HAYYHOTO MBIIUICHUS; BUABI AEATEIBHOCTH O MOJYYECHUIO HOBOI'O 3HAHUSI, €T0
WHTEPIPETAINN, TIPEOOPA30BAHUIO U PUMEHECHUIO B PA3JIMYHBIX YI€OHBIX U peaTbHBIX
JKU3HEHHBIX  YCJIOBHUAX; OOECIEYMBAIOT BO3MOXKHOCTH  YCIICIIHOTO  OOYy4YCHHS
Ha CJICTYIOIIEM YPOBHE 00pa30BaHUsI.

K xoniy oOydenus B 8 kjiacce nmpeaMeTHbIE pe3ybTaThl HA yryOJIEHHOM YPOBHE
JOJDKHBI OTPaXKaTh CPOPMUPOBAHHOCTH y 00YJAIONTUXCS YMEHU:

pacKpbIBaTh CMBICJ OCHOBHBIX XHMMHUYECKHX IIOHSATHH: aToM, MOJEKYJa,
XUMHUYECKUN 3JEMEHT, METalll, HEeMETaJll, auIOTPOIHs, MPOCTOE BEIIECTBO, CIOKHOE
BEILIECTBO, CMECh (OJHOPOJHAs UM HEOJAHOPOAHAsA), BAJIEHTHOCTb, OTHOCHUTEJIbHAs
aTOMHas M MOJIEKYJIIpHAas Macca, KOJIMYECTBO BEUIECTBA, MOJIb, MOJSIpHAas Macca,
MaccoBas JOJII XHMHUYECKOTO DJJIEeMEHTAa B COCAWHEHUH, MOJSIPHBIA OO0BEM,
OTHOCUTEJIbHASL TUIOTHOCTh Ta30B, OKCHJ, KHCJIOTa, OCHOBaHUE, COJb, aM(OTEpHBI
OKcuJ, aM(OTepHBI THUAPOKCHI, XUMHUYECKAs PEakKius, KiIacCU(UKAIUS PEaKIIHA:
peakuu COSAMHECHUS, PEaKIMK Pa3JIOKECHHS, PEaKIIMKM 3aMEIICHHsI, Peakinu OOMeHa,
9K30- W DHAOTEPMHUYECKHE pEaKIUHU; TEeriIoBol 3(hPEeKT peakuuu; Sapo aToma,
AJICKTPOHHBIN CIIOM aToma, aTOMHasi OpOWTallb, paguyCc aToMa, XUMHUYECKas CBS3b,
NOJISIpHAsE W HEMOJISIPHAs KOBAJEHTHAs CBS3b, MOHHAs CBA3b, MOH, KaTHOH, AHHOH,
pacTBOp, MaccoBasi A0JIs BeleCTBA (MPOLIEHTHAs KOHIEHTpAIUs) B pacTBOPE, MOJISIpHAst
KOHIICHTpAIUsl BEILIECTBA B PACTBOPE; AIEKTPOOTPUIATEIBHOCTh, CTENEHb OKHUCIICHHUS,
OKHCIIUTENIW W BOCCTAHOBUTEIIM, OKHUCJIEHHE W BOCCTAHOBJIEHHUE, OKHCIUTEIBHO-
BOCCTAaHOBUTEJIHHBIC PEAKIIUH, METOJ SJICKTPOHHOTO OajaHca;

WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHYECKUX MOHATHI U PUMEHSITh 3TH
MOHATHSI IPY ONKMCAHUU BEIIECTB U UX NMPEBPALICHUN;

UCIOJIb30BaTh XMMHMUYECKYI0 CHMBOJIMKY JUIsl COCTaBlieHHUs (HOpMyJ BEIIECTB
Y YPAaBHEHUM XUMUYECKHUX PEAKIINN;

OTIpENeNATh BAJCHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COCTUHEHUSX, CTCTICHb
OKUCJICHUSI JJIEMEHTOB B OHMHApHBIX COCAMHEHUSX, MPUHAAJICKHOCTh BEILECTB
K OINpeeIeHHOMY KJacCy COE€IMHEHMM 1o (opmyiaM, BUAbl XUMHYECKOW CBS3U
(KOBaJICHTHOW U MOHHOW) B HEOPTraHUYECKUX COCTMHECHUSIX;

pPacKpbIBaTh CMBICII 3aKOHOB COXPAHEHUSI MAacCChl BEIIECTB, MIOCTOSHCTBA COCTABA,
[Tepunonnueckoro 3akona .M. MeHneneeBa, aTOMHO-MOJIEKYJISIPHOW TE€OPUH, 3aKOHA
ABOrajzpo u €ro cleJICTBHI, MPEACTABIECHUN O HAYYHBIX METO/IaX NTO3HAHUS, B TOM YUCIIE
DKCHEPUMEHTAIIBHBIX U TEOPETHUUECKUX METOAAX MCCIEIOBAHUS BEIIECTB U U3YUYCHHUS
XAMHUYECKUX PEAKIUN;

JEMOHCTPUPOBATH MOHUMAHUE MEPUOINYECKON 3aBUCUMOCTHU CBOMCTB XUMUYECKUX
AJIEMEHTOB OT UX TNoNoXkeHuss B Ilepuogmyeckoid cucTeMe: ONUCHIBATh U
XapakTepu3oBaTh TabmuuHyro Qopmy [lepmogumdeckoil cHCTeMBl XMMHYECKHX
AJIEMEHTOB: pa3jinyaTh MOHATHUS «rJIaBHas moArpynmna (A-rpymmna)» U «moOodHast
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noarpynmna (b-rpynma)», «Manble TEpPHOIB» M «OOJBIIHE IMEPUOIbD», COOTHOCHUTH
0003HaYeHHsI, KOTOpble UMEIOTCs B Tabmmie «llepuoanueckas cucreMa XHMHUYECKHUX
anementoB JI.M1. MeHneneeBa», ¢ YMCIOBBIMU XapaKTEPUCTHUKAMHU CTPOCHHUS aTOMOB
XUMHUYECKAX DJJIEMEHTOB (COCTaB MW 3apsAn sAapa, oOIIee YHCIO DJIEKTPOHOB
U pacIipeie]ICHUE UX MO JIEKTPOHHBIM CIIOSIM);

OOBSACHATh CBSI3b  TOJIOKEHHWST dJeMeHTa B llepmomuwyeckoit  cucrteme
C pacmpeiesiCcHHeM OJJICKTPOHOB IO JHEPreTHYECKHM YPOBHSM, TMOAYPOBHSM U
OpOUTAIIM ATOMOB TIEPBBIX YETHIPEX TIEPUOJIOB;

KJIaCCU(PUIIMPOBATh  XMMHUYECKHE DJIEMEHTHI, HEOPraHWYECKHUE  BEIIECTBA,
XUMHYECKHE peakiuu (M0 YHCIy M COCTaBy YYacTBYIOIIMX B PEAKIMH BEIIECTB,
1o TeroBomy b Pexry);

XapaKTepu30BaTh (OMHUCHIBATh) (HHU3MUECKHE M XUMHYECKHE CBOWCTBA MPOCTBHIX U
CIIOKHBIX BEIIECTB: KHCIOPOAa, BOAOPOJA, BOJbI, OOIIME XMMHYECKHE CBOICTBa
OKCHJIOB, KHCJIOT, OCHOBaHHM U COJICH, TEHETHYECKYIO CBSI3b MEXKy HUMH, MIOATBEPKIAAs
IpUMEpaMHU MOJICKYJISIPHBIX YPaBHEHUH COOTBETCTBYIONINX XUMHYECKHUX PEaKIIN;

OIMHCHIBATH POJIb KHCIOPO/Ia, BOJOPOAA U BOJBI B MPUPOIHBIX MPOIIECCAX, B dKUBBIX
OpraHm3Max, MX MPUMEHEHUE B PA3IMYHBIX OTPACIAX MPOMBINIJICHHOCTH, BO3MOXKHOE
UCTIOJIb30BaHUE B COBPEMEHHBIX TEXHOIOTHSIX;

OOBSCHSTH U IPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX COCTaBa U
CTPOCHHS, BO3MOXHOCTH TPOTCKaHUS XHMHYECKUX TIPEBPAIICHUA B Pa3IMIHBIX
YCIIOBUSIX;

BBIYUCIISATh OTHOCUTEIBHYIO MOJICKYJSIPHYI0O W MOJISIPHYIO MacChl BEIIECTB,
MOJISIPHYIO MacCy CMECH, MOJIbHYIO JOJIF0 XMMHUYECKOTO 3JIEMEHTa B COCIWHCHUH,
MAacCOBYIO JIOJIIO XHMHYECKOTO »JJIeMEHTa 1o ¢opMylie COSAMHEHUs, HaXOIUTh
npocTeniyo (HopMylly BEMIECTBAa MO MAacCOBBIM HWJIM MOJIBHBIM JIOJISIM JJIEMEHTOB,
MacCOBYIO [IOJIF0O BEIIECTBA B pAacTBOPE, MOJSIPHYIO KOHIIEHTPAILMIO BEIIECTBA
B PacTBOpPE, MPOBOAMTH PACUETHI MO0 YPABHEHUSIM XUMUYECKOU PEaKIUH;

MPUMEHSITh OCHOBHBIC OTIEPAIIMHA MBICITUTEIIEHOHN JIeATEIPHOCTH — aHAIM3 U CHHTE3,
CpaBHEHHE, OOOOIICHHE, CHUCTEeMATHU3AlHI0, KIACCU(PUKAINIO, BHISIBICHUE MPHUUYUHHO-
CJICJICTBEHHBIX CBSI3€H — JUJII M3yYCHHUs CBOMCTB BEIIECTB W XMMHUYCCKHUX PEaKIIH,
€CTECTBCHHO-HAYYHBIE METO/IbI TTO3HAHUS — HAOIIO/ICHUE, U3MEPEHHE, MOJICITUPOBAHHE,
IKCIIEPUMEHT (peanbHBIN M MBICIICHHBIN ) — JIJIS1 OCBOCHUS Y4EOHOTO COIepIKAHUS;

PacCKphIBaTh CYITHOCTh TMPOIECCOB OKHUCICHHWS W BOCCTAHOBJICHUS, COCTaBIISATH
YpaBHEHUS TMPOCTHIX  OKHUCIUTEIbHO-BOCCTAHOBHUTEIBHBIX  pEAKIHA  (METOIOM
AJIEKTPOHHOTO Oalanca);

YCTaHABIIMBAThH CBSI3H MEXKJYy PEATbHO HAOJFOIaeMbIMU XUMUYCCKHUMHE SBJICHUSMU
U TIPOIECCaMH, MPOUCXOJSMIIMMH B MaKpO- M MHUKPOMHUpE, OOBSCHATh MPUUUHBI
MHOTO00Opa3usi BEIIECTB, COOTHOCUTh XWMHYECKHE 3HAHHWS CO 3HAHUSIMHU JPYTHX
y4eOHBIX MPEAMETOB;

coOMroIaTh TMpaBmiia 0e30mMacHON paboThl B JTAOOPATOPUM TMPH HMCTOIH30BAHUH
XUMUYECKON MOCYABbl M 00OpPYAOBaHMS, a TAK)KE MpaBUIa OOpaIeHus] C BEIIeCTBAMHU
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B COOTBETCTBUU C MHCTPYKIIMSIMU BBITIOJTHEHUS TJA0OPATOPHBIX OMBITOB U MPAKTUYECKUX
paboT MO MOJYYEHUIO U COOMPAHUIO ra3000pa3HbIX BEIIECTB (BOJOPOJIa U KHUCIOPO/a),
NPUTOTOBJICHUIO PACTBOPOB C OMNPEICICHHON MaccoBOM JOJei pacTBOPEHHOTO
BEII[ECTBA, PEIICHUIO JKCIEPUMEHTAIBHBIX 3amad 1o Teme «OCHOBHBIC KIIacChl
HEOPTaHUYECKUX COCTMHECHU,

JEMOHCTPUPOBATH BIAJCHUE OCHOBAMH XHMUYECKOW TPaMOTHOCTH, BKITIOUYAIOIIEH
yMeHus: 0e30macHOr0 OOpalleHus C BEIMIECTBAMHU, HUCIOJIb3YEMBIMU B IMOBCEIHEBHOU
KU3HU, a TakKe 3HAHWE TIPaBUJ TOBEJACHUS B IENAX COEPEeKEHHUS 30POBBSI H
OKPYXaroUEenl Cpebl.

K xoniy oOydeHus B 9 kjacce mpeIMeTHbIE pe3yIbTaThl Ha YIIIyOJIEHHOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH y 00yHaIOLIUXCsl YMEHUH:

PACKpBIBaTh CMBICI OCHOBHBIX XUMUYECKUX IMOHATUI: XUMUYECKUH JIEMEHT, aTOM,
MOJIEKYJa, HWOH, KaTHOH, AaHHWOH, DJJEKTPOOTPULATEIBLHOCTh, CTEIEHb OKHUCIICHHUS,
XUMHUYECKas peakiusi, TermIoBoi 3(h(PeKT peakuu, MoJib, MOJIAPHBIN 00BEM, pacTBOD;

ANEKTPOJIUTBI, HEDJIEKTPOJUTHI, DSJICKTPOJUTHYECKAs JOUCCOLUALMS, PpPEaKLHU
MOHHOTO oOOMeHa, THUAPOIM3 cojeil, oOpaTumble U HEOOpaTUMbIE pEaKIIHH,
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIINH, OKUCIUTED, BOCCTAHOBUTEIb, OKUCICHUE
U BOCCTAHOBJICHHE, 3JEKTPOJIHU3, AIOTPONHs, aM(pPOTEPHOCTh, XUMHUYECKasi CBS3b
(KkOBaJieHTHasi, HWOHHAsA, METAJUIMYECKAs), MEXKMOJIEKYJIPHbIE B3aUMOACHCTBUS
(BomopoaHasi  CBA3b, cuibl  BaH-gep-Baanbca), KOMILIEKCHBIE — COEIMHEHMS,
KPUCTAJUTMYECKHE peleTKH (MPUMUTUBHAS KyOuueckas, OO0BEMHO-IIEHTPHUPOBAHHAS
KyOHuecKkasi, rpaHelleHTPUPOBaHHAsl KyOu4ecKas, FeKcaroHajabHasi III0THOYIIAaKOBaHHas ),
KOpPpO3Usl METAJUIOB, CIUIABBI, CKOPOCTh XMMHMYECKOM PEaKLMM, KaTajlu3, XUMHYECKOE
PABHOBECHUE, DJIEMEHTbl XMMHUYECKOM TEPMOJAMHAMMKHA KAK OJHOM M3 TEOPETHYECKHUX
OCHOB XMMHUU; NpeesbHo Aonyctumas konuentpauus (I11K);

WJUTFOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XUMHYECKUX MMOHATHI U PUMEHSTh 3TH
IIOHATHSI IIPYU ONMCAHUU BEIIECTB U UX MPEBPALLCHUN;

UCIOJIb30BaTh XMMHUYECKYI0 CHMBOJIMKY [JIsl COCTaBieHHUs (OpPMYJ BEIIECTB U
YPaBHEHUU XUMHUYECKUX PEAKIIUN;

ONpPENENIATh BAJECHTHOCTh U CTENEHb OKHUCIEHHUS XHMHYECKUX DIIEMEHTOB
B COCIMHEHMUAX PA3JIMYHOIO COCTaBa, NPUHAUIEKHOCTb BEIIECTB K OIPEICICHHOMY
KJIacCy COEJAMHEHHH 1o (opmysaM, BUJIbI XUMUYECKON CBSI3U (KOBAJIEHTHOW, HOHHOM,
METaJUIMYECKO) B HEOPraHMYECKUX COEIMHEHMSX, 3aps] HOHA [0 XHMHYECKOU
dopmyre, xapakTep Cpelapl B BOAHBIX PAaCTBOpPaX HEOPTaHWYECKUX COCAMHEHUN, THUI
KPUCTAUTMYECKON PEIIETKH KOHKPETHOTO BEILIECTBA;

packpbiBath cmbici [lepuoanueckoro 3akona [I.. MenneneeBa u AeMOHCTPUPOBATH
€ro NMOHMMAaHHWE: OMMCHIBATh U XapaKTepHu3oBaTh TabinuHyo ¢opmy llepuonnueckoi
CHUCTEMBl XMMHMYECKHUX BJIEMEHTOB: pa3iaudaTh MOHATHUS «A-rpynna» u «b-rpymnmay,
«MaJlble MEePUOJb» U «OOJbUINE MEPUOIbD»; OOBACHATH CBSI3b IMOJIOKEHUS 3JIEMEHTA
B llepuognueckoil cucTteMe ¢ paclnpeleseHUEM 3SJIEKTPOHOB II0 IHEPrETHYECKUM
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YPOBHSIM, TOIYyPOBHSM ¥ OpPOWTAISAIM aTOMOB TIEPBBIX YETHIPEX MIEPUOIOB;
BBIACJISATH OOLIME 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB DJIIEMEHTOB M UX COEIMHEHUN
(KUCJIOTHO-OCHOBHBIX M  OKHMCIWTEIbHO-BOCCTAHOBUTENBHBIX CBOWCTB OKCHUJIOB U
TUAPOKCHUJIOB) B MpeJeiax MajblX TMEPUOOB U TJIABHBIX MOJATPYII C YYETOM CTPOCHUS
UX aTOMOB;

PaCKpBIBATh CMBICI TEOPUH IIEKTPOJIMTHUSCKON UCCOIMAIINHY, 3aK0oHa ['ecca u ero
CIEACTBUM, 3aKOHA JEUCTBYIOIIMX MAacC, 3aKOHOMEPHOCTEH W3MEHEHUS CKOPOCTH
XUMUYECKOM  pEaKluu, HampaBiIeHUS CMEUIEHUS  XUMHUYECKOTO  paBHOBECHS
B 3aBUCUMOCTH OT Pa3INYHBIX (PaKTOPOB;

KJacCU(UIMPOBATh  XUMHYECKHE  DBJIEMEHThI, HEOpraHWYecKue BEIIECTBa,
XUMUYECKHAE peakiuu (10 YHCIy ¥ COCTAaBy YYACTBYIOIIMX B PEAKIIMH  BEIIECTB,
o TemioBoMy 3(QeKTy, Mo arperaTHOMy COCTOSHHUIO PEareHTOB, MO HN3MECHEHHIO
CTENEHEH OKHUCJICHUS XHUMHMUYECKHX OJJIEMEHTOB, IO OOpaTUMOCTH, MO YYaCTHIO
KaTajan3aropa);

XapaKTepU30BaTh (OMHUCHIBATH) OOIINE XUMUIECKUE CBOMCTBA BEIIECTB PA3IMYHBIX
KJIACCOB HEOPraHMYECKUX COEIMHEHHUM, MOJTBEpXkAas 3TO OMNHCAaHUE IpUMEpaMu
MOJIEKYJIIPHBIX ¥ HOHHBIX YPABHEHHUI COOTBETCTBYIOIINX XUMHUUYECKUX PEAKITUN;

COCTABJISITh YPABHEHUS: DJICKTPOIUTHUYCCKON TUCCOIMAIIMN KHUCIIOT, IeJoueld u
COJICH; TIOJIHBbIE M COKpAILEHHbIE YPaBHEHHUs peakUuid HMOHHOTO OOMEHA; peakIui,
MOATBEP)KIAAIONINX  CYIIECTBOBAHUE TEHETUYECKOM CBSI3M MEXIy BeIIeCTBaMHU
pa3TUYHBIX KJIACCOB;

PacCKphIBaTh CYIIHOCTH MPOIECCOB THAPOJIM3A COJIEH TOCPEICTBOM COCTABJICHUS
KPaTKNX WOHHBIX M MOJEKYJSIPHBIX YPaBHEHUW pPEAKIUH, CYNTHOCTh OKHCIUTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKIUN MOCPEICTBOM COCTABJICHHS JIEKTPOHHOTO OajlaHca ATUX
pEeaKUunii;

MPEICKA3hIBATh XapaKTeP CPeAbl B BOJAHBIX PACTBOPAX COJICH;

XapaKTepu30BaTh (OMUCHIBATh) (DU3MYECKME M XMMHYECKHME CBOWMCTBA MPOCTHIX
BEIIECTB (KUCIOPOJ, 030H, rpaduT, anmas, KpeMHui, 6op, azot, pochop, cepa, xiop,
HAaTpUM, KaJdui, MarHui, KajabllUi, aJIFOMUHHUM, >KeJIe30, Melb, LIUHK, cepedpo) u
00pa30BaHHBIX UMU CJIIOKHBIX BEIIECTB, B TOM YHCJIC WX BOJHBIX PACTBOPOB (aMMHAK,
XJIOPOBOAOPOA, cepoBojiopo, okcunabl yriaepona (II, IV), kpemnus (IV), azora
(I, 11, IO, IV, V) u docdopa (III, V), cepsr (IV, VI), cepHucras, cepHas, a3oTHasl,
dbocdopHasi, yroiapHasi, KpEMHHUEBasI KUCIOTHI, OKCUABl U THIPOKCUIBI METauioB [A—
ITA-rpynm, amomunus, meau (I1), nunaka, sxenesa (11 u 111));

MOSICHSITh COCTaB, OTIEIbHBIE CIIOCOOBI TOJYUYEHHS U CBOMCTBA CIIOKHBIX BEIECTB
(KUCTIOpOICOIEpIKAIE KUCIOTHI XJIOpa, a30TUCTas, OOpHasi, YKCyCHasi KUCIOThI U MX
conu, rasioreHu sl kpemaus (IV) u ¢pocdopa (Il u V), okcua u ruapokcua xpoma (I11),
NepMaHTaHAT KaJIns;

OMHCHIBATh POJIb BAXHEHIINX W3YYaeMBIX BEIIECTB B IMPHUPOIHBIX MPOIECCaX,
BJIUSIHUE HA J>KUBBIE OpPraHU3Mbl, MPUMEHEHUE B PA3IMYHBIX OTPACISIX IKOHOMHKH,
WCITOJIb30BAHUE JJI CO3/IaHUS COBPEMEHHBIX MaTePUAIOB U TEXHOJIOTHU;
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OPOBOAMTH PEaKIUHU, MOATBEPXKIAIONIME KAueCTBEHHBIM COCTaB Pa3IUYHbBIX
BEIIECTB, PACIO3HABATh OMBITHBIM IyTEM COJIEpKalliecs] B BOAHBIX PacTBOPAX MOHBI:
XJopua-, Opomuna-, moaua-, cyiabdar-, docdar-, kapOOHAT-, CUIMKAT-, CYIbPHUT-,
cynbpua-, HUTPAT- U HUTPUT-HOHBI, TUAPOKCHI-WUOHBI, KATHOHBI aMMOHHS, MarHWUs,
KaJIbIIUSl, aJIIOMUHUSA, Kene3a (2+) u xenesa (3+), meau (2+), IMHKA;

OOBACHATHL M TPOrHO3UPOBATH CBOMCTBA BaXXHEHIIMX M3yYaE€MbIX BEIIECTB
B 3aBUCHUMOCTH OT MX COCTaBa M CTPOCHHUS, IPUMEHEHHUE BEIIECTB B 3aBUCUMOCTH OT UX
CBOICTB, BOBMOHOCTh MPOTEKAHUSI XUMUYECKIX MPEBPAIICHUN B PA3IMYHBIX YCIOBUAX
HA OCHOBE PACCMOTPEHHBIX 3JIEMEHTOB XUMUYECKON KHHETHKU U TEPMOANHAMUKHY;

BBIYHMCIISITH OTHOCUTENIBbHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BELIECTB, MACCOBYIO
JIOJIF0 XMMHUYECKOTO 3JIEMEHTa Mo (popMysie COEIMHEHMs, MaCCOBYIO JIOJIIO BEIEeCTBa
B pacTBOpE, MOJBbHYIO JOJI0 XUMHUYECKOTO JJIEMEHTAa B COCIWHEHUHU, MOJISIPHYIO
KOHIICHTPAIMIO BEIECTBA B PACTBOpPE, HAXOAUTh MPOCTEHIIYI0 (OpMYIy BeELIECTBa
10 MAacCOBBIM WJIM MOJIBHBIM JOJSIM 3JIEMEHTOB, IPOBOJUTH PACUEThl MO YPaBHEHUSIM
XMUMUYECKUX PEAKLUi C yIeTOM HEAOCTAaTKa OJIHOTO M3 PEareHTOB, MPAKTUYECKOTO BBIXO1a
MIPOIYKTA, 3HAYCHUS TETIOBOTO 3(PQeKTa peakinu, OnpeeisiTh COCTaB CMECEH;

coOmoarh mpaBuwia Oe3omacHOM padOThl B J1a0OpaTOpUU IPU HKCIOJIB30BAHUU
XUMHYECKON TMOCyAbl U 000pYAOBaHUSA, a TAKKE MpaBHiia OOpAIEHUSI C BEIIECTBAMU
B COOTBETCTBUU C UHCTPYKIMSIMH BBITIOJIHEHUS JIAOOPATOPHBIX OIBITOB U MPAKTHUECKUX
paboT 1O MOYYEHUIO U COOUPAHUIO Ta3000pa3HBIX BENIECTB (AMMHAKa M YTJIEKUCIIOTO
raza) M PpELICHUIO S3KCIEPUMEHTANbHBIX 33aJad [0 TeMaM Kypca, MPEeACTaBIsATh
pe3yNbTaThl dKCIEpUMEeHTa B (OpME BBIBOJOB, J0KA3aTEIbCTB, IPAPUKOB, TAOIUI[ U
BBISIBJISITH SMIIMPUYECKHE 3aKOHOMEPHOCTH;

IPUMEHSTh OCHOBHBIE OIEpaIli MBICIUTENbHOMN ASSTENbHOCTH (aHAJIN3 U CHUHTE3,
CpaBHEHHME, 0000IEHHEe, CHCTEeMAaTHU3allli0, BBIABICHUE MPUYUHHO-CIEICTBEHHBIX
CBSI3€i) IPU U3yUYEHUU CBOMCTB BEILIECTB U XUMUUYECKUX PEAKIIUH, BIaIETh €CTECTBEHHO-
HAayYHBIMM METOJaMU TO3HaHMs (HAONOJEHUE, W3MEPEHHEe, MOJCIUPOBAHHE,
HKCHEPUMEHT (PeanibHbI U MBICJIECHHBIN);

IPUMEHSTh MpaBHiia 0E30MaCHOTO OOpalIeHUs] C BEIIECTBAMHU, HCIOJIb3YEeMbIMU
B TOBCEJHEBHOW JKU3HM, IIpaBWJIa TIOBEIEHUS B IENAX COEpPEeKEHUS 310POBbs
Y OKPYXaIOIe IPUPOITHOM Cpelibl, MIOHUMATh Bpe/1 (0MaCHOCTh) BO3/ICUCTBUS HA JKUBBIC
OpraHU3MBbl ONPEEICHHBIX BEIIECTB, MOACHATH Ha MPUMEpPax CIocoObl YMEHBIICHUS
U TIPEAOTBPAILCHUSI UX BPEIHOTO BO3JCHCTBUS, 3HAUYCHUE KUPOB, OCIKOB, YIIEBOJIOB
JUIS OpraHU3Ma YeJIOBEKa;

UCIIOJIb30BaTh TIOJMy4YEHHbIE TpeACTaBiIeHus o cdepax mnpodheccuoHaTbHOMN
JESITEIbHOCTH, CBSI3aHHBIX C HAyKOM M COBPEMEHHBIMH TEXHOJIOTHSIMH, KaK OCHOBY
TUIs TPO(ECCUOHATBHOM OPUEHTAIIUH | [T OCO3HAHHOTO BBIOOpa XMMHHU KaK MPO(UITBHOTO
npeaMeTa pyu NpoJ0JKEHNU 00yUeHHUs Ha YPOBHE CPEHEro 001ero oopa3oBaHus;

y4acTBOBaTh BO BHEYPOUHOW MPOEKTHO-HCCIEAOBATEIbCKON  JEATEIbHOCTH
XUMHYECKOH UM  XHMHKO-IKOJIOTUYECKOW  HANpaBICHHOCTH, MPUOOPECTH  OMBIT
POBEJCHUS yYEOHBIX HCCIEAOBAHUN B YCJIOBHSX 0Opa30oBaTENIbHBIX OpraHu3alui, a
TaK)Ke OpraHu3anuii (IIEHTPOB) JOTMOJIHUTEILHOTO 00pa30BaHUs IECTEH.
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