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Pabouas mporpamMma nmo XMMHH JIJis1 0O0yYaroUIMXCsl 8 KJIACCOB COCTABJIEHA Ha
ocHoBe TpeOoBaHuil K pe3yiabTaTaM OCBOCHHUSI OCHOBHOW 00pa3oBaTelIbHOM
MIPOrpaMMbl OCHOBHOT'O OOLIEro o0pa3oBaHus, NpeacTaBIeHHbIX B denepalbHOM
rOCyJJapCTBEHHOM 00Pa30BaTEIbHOM CTaHAApTE€ OCHOBHOTO 00IIero oOpa3oBaHus,
C YU4ETOM pacHpeieNICHHBIX MO KjlaccaMm MpOBEpSIeMbIX TPeOOBAHUM K pe3yJbTaTaM
OCBOEHHS OCHOBHOM  00pa3oBaTelbHOM MPOrpaMMbl  OCHOBHOI'O  OOILETO
o0pa3oBaHusA M DJJIEMEHTOB COJEP>KAaHMS, NPEJCTABIECHHBIX B YHUBEPCAIbHOM
kogupuKaTtope MO XHUMHHU, a Takke Ha ocHoBe [IpuMepHONl mporpamMmel
BOCIIUTAHUSI OOYYAIONIUXCSl MPU MOJYYEHUHU OCHOBHOIrO 0oO0IIero odpa3oBaHUs U
c yuerom KoHuenuuu mnpenoaaBaHusi y4dyeOHOro mnpeameTa «XuUMHUS» B
oOpa3oBarenbHbIX opranuzanusx Poccuiickoit ®enepanuu, pearu3yoLUux
OCHOBHBIE 001eo0Opa3oBaTenbHbie Tporpammbl  (yTB. Pemenuem Komnerun
Munnpocsemenus: Poccun, mporokon ot 03.12.2019 N I1K-4BH).

MNOACHHUTEJBHAA 3AIINCKA

CornacHo cBOeMy Ha3HAUYCHHIO TPUMEpHAasi paboyas mporpamMma SBISIETCS
OPUEHTUPOM JIJII COCTaBJICHHUS pa0dOYMX aBTOPCKUX MPOTpaMM: OHa JacT
NpeJICTaBlIcHuEe O IEIAX, OOIICH cTpareruu OOydYeHHWs, BOCIIMTAHHS W Pa3BHTHS
Oo0yJarommxcss CpeACTBAaMH y4eOHOrO TMpeaMera «XUMHUS»; YCTaHABIMBACT
o0s3aTeNbHOE MPEAMETHOE COEpKaHUe, PEyCMaTPUBAET pacipeiesieHue ero mo
KJlaccaM M CTPYKTYpHpOBaHHE €ro Io pasjejaM M TeMaM Kypca, OmnpenesseT
KOJIMYECTBEHHbIE U KAUeCTBEHHBIC XapaKTEPUCTUKU COACPKAHUS; 1aeT MPUMEPHOE
pacnpeneneHue ydyeOHBIX YacoB IO TEMAaTHMYECKHM paszjeliaM Kypca U
PEKOMEHYEMYIO TTOCIIEIOBATEIHbHOCTh UX U3YUYEHUS C YUETOM MEKIPEAMETHBIX U
BHYTPEHHETIPEAMETHBIX CBSI3€M, JIOTMKA YYeOHOrO TIpOIlecca, BO3PACTHBIX
0CcOOEHHOCTEW  OOydYaromuxcss OMpeneisieT BO3MOXKHOCTH IpeaMera s
peanu3anuu TpeOOBaHM K pe3ysbTaTaM OCBOCHHUS OCHOBHOH 0Opa3oBaTeIbHOM
IporpaMMbl Ha YPOBHE OCHOBHOT'O 0OIIero oOpa3oBaHus, a Tak K€ TPeOOBaHUU K
pesynbrataM oOy4YeHHs] XUMUU Ha YPOBHE IIeTICH M3yUYEHUS MPEeIMeTa 1 OCHOBHBIX
BUJIOB y4€OHO-TTO3HABATEIBHON JEATEIBHOCTH / yU4EeOHBIX JACHCTBUI yYEHHUKa IO
OCBOEHHIO yUYEOHOTO CO/AEePIKAHUA.

OBHIAA XAPAKTEPUCTHUKA YYEBHOI'O IIPEIMETA «XUMMUS»

Bknag yueOHoro npenmera «XuMus» B JOCTUKEHUE LI€JIed OCHOBHOTO OOIIETOo
oOpa3oBaHus 00YCJIOBIIEH BO MHOTOM 3Ha4Y€HHWEM XMMHYECKOW HAyKU B MMO3HAHHUU
3aKOHOB TPHUPOMABI, B Pa3BUTHH MPOU3BOAMTEIHHBIX CHJI OOIIECTBA M CO3JaHUU
HOBOU 0a3bl MaTepUaIbHON KYJIbTYPBHI.

XuUMHUSI Kak dJEMEHT CHUCTEMbl E€CTECTBEHHBIX HAyK paclpoCTpaHWIa CBOC
BIIMSIHUE HA BCE 00JIACTH YEJIOBEUECKOro CYIIECTBOBAHUS, 3aj1ajla HOBOE BUICHUE
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MHpa, CTaja HEOThEMJIEMBbIM KOMIIOHEHTOM MHUPOBOM KYJIbTYpPbl, HEOOXOAUMbBIM
YCIIOBUEM U3HU OOIIECTBA: 3HAHHE XUMHUU CIIY>KUT OCHOBOU JJ11 (POPMUPOBAHUS
MHUPOBO33pPEHUS YEIOBEKA, €ro MPEICTAaBICHUN O MaTepUalbHOM €IMHCTBE MUDPA;
BAXHYIO  poOJIb  WUrpatoT  (QopMupyemble  XUMUEH  TNPEACTaBICHHUS O
B3aMMOIPEBPALICHUSAX OSHEPrMM U 00 DHBOJIOLMH BEIIECTB B  IPUPOJE;
COBPEMEHHAsI XMMHUsI HaIIpaBJIeHa Ha PELIeHUE I100aIbHbIX IPOOIEM YCTOHYHBOTO
pa3sBUTUSA  YEJIOBEYECTBA —  CBIPHEBOW, DHEPreTUYECKOW, IMUIIEBOW U
HKOJIOTMYECKOM 0€30MacHOCTH, TPOOJIEM 3PABOOXPAHEHHUS.

B ycnoBusix Bo3pacTaroniero 3Ha4yeHusl XMMUU B )KM3HU 00I1I€CTBA CYLIECTBEHHO
NOBBICUJIACH POJIb XMUMHUYECKOro oOpa3zoBaHus. B muiane couuanuzanudd OHO
ABJIAETCS OJHMM U3 YyCIOBUM (OPMHUPOBAHMSA HWHTEIUIEKTa JUYHOCTH U
TFapMOHUYHOTO €€ pPa3BUTHS.

CoBpeMeHHOMY YEJIOBEKY XUMUYECKHE 3HAHUA HEOOXOUMBI ISl TPUOOPETEHUS
OOLIEKYIbTYPHOTO YpPOBHS, IMO3BOJISIOLIETO0 YBEPEHHO TPYAHUTHCS B COLUYME H
OTBETCTBEHHO YYacTBOBaTh B MHOTOOOpa3HOM >KM3HU OOIIECTBA, ISl OCO3HAHUS
BaXXHOCTH Pa3yMHOr0 OTHOIIEHHUS K CBOEMY 3JI0POBBIO M 3JI0POBBIO JPYTUX, K
OKpYXarollen MpUpoIHON cpefie, A TPaMOTHOTO MOBEJICHUS MPU UCIIOJIb30BaHUHU
Pa3IUYHBIX MATEPUATIOB U XUMUYECKHUX BEIIECTB B MOBCEIHEBHOM KU3HU.

XuMuyeckoe oO0pa3oBaHHE B OCHOBHOW IIKOJIE SIBJsIETCS 0a30BBIM IO
OTHOIICHUIO K CHCTeMe OOIIero XuMuyeckoro ooOpazoBanus. [lostomy Ha
COOTBETCTBYIOIIIEM €My YPOBHE OHO peasiu3yeT MPHUCYIIUE O0IIeMy XUMHUYECKOMY
00pa30BaHMIO KIIOUEBbIE IIEHHOCTHU, KOTOPBIE OTPAXalT TOCYIapCTBEHHEIE,
OOIIECTBEHHbIE U UHANBUAYAIbHbBIE TOTPEOHOCTU. DTUM OTPEIENSIeTCs] CYIIHOCTD
oO1mielt cTpareruy o0ydeHus, BOCIUTAHUS U Pa3BUTHUSL 00YyYAIOMINXCA CPEACTBAMU
y4eOHOro npeamMera « XuMUs.

W3yuenne mnpeamera: 1) cmocoOCTBYeT pealu3alldd  BO3MOXKHOCTEH st
caMoOpa3BUTHS W (OpMUpOBaHUS  KYyJbTYpbl JIMYHOCTH, €¢ OOmed u
(GYHKIIMOHAIBHON TPAaMOTHOCTH; 2) BHOCHUT BKJIaJl B (DOPMHUPOBAHHUE MBIILICHUS U
TBOPYECKUX CIOCOOHOCTEH MOJPOCTKOB, HABBIKOB MX CAMOCTOSITEILHON y4eOHOM
NEATENIbHOCTH,  JKCIHEPUMEHTAIBHBIX M HCCIEJ0BATEIbCKHUX YMEHU,
HEOOXOAMMBIX KakK B TIIOBCEJHEBHOW JKM3HHU, TaKk U B MpodeccuoHaIbHOI
AESITeNbHOCTH; 3) 3HAKOMHUT CO CleUu(UKON HAyYHOTO MBILIUICHHUS, 3aK/Ia/(bIBacT
OCHOBBI IIEJIOCTHOIO B3IVIsia HA E€IWHCTBO HPHUPOABI U YEJIOBEKA, SBISAECTCS
OTBETCTBEHHBIM 3TalioM B (OPMUPOBAHUU €CTECTBEHHO-HAYYHOM I'PaMOTHOCTH
moaApocTKoB; 4) cmocoOcTByeT (OPMHUPOBAHHIO IICHHOCTHOI'O OTHOIICHUS K
€CTECTBEHHO-HAYUYHBbIM 3HAHUSAM, K MPHUPOJE, K YEJIOBEKY, BHOCHUT CBOW BKJIaJ B
HKOJIOTUYECKOE 00pa30BaHNeE MIKOJIbHUKOB.

Ha3Bannble HampaBieHUs B OOYYEHHHM XUMHUU OO0ECIEUMBAIOTCA creuu(ukon
COJIepKaHMsI TpEeAMETa, KOTOPBIM SBISETCS MENarorMuyeckyd aJanTHPOBaHHBIM
OoTpa’keHHeM 0a30BOY HAyKH XMMUU HA OTMPEEICHHOM 3Tarle ¢ pa3BUTHUA.

Kypc XxuMun OCHOBHOW WIKOJBI OPHUEHTHPOBAH HA OCBOCHHE O0YYAIOIIMMHUCA
OCHOB HEOPraHMYECKON XMMHUU U HEKOTOPBIX NOHATHI U CBEACHUN 00 OTAENbHBIX
00BEKTaX OPraHNYECKON XUMHUH.



Crpyktypa coaepkaHusi npeaMera chopMUpOBaHA Ha OCHOBE CHUCTEMHOTO
MOAX0/a K ero u3ydyeHuro. CoaepkaHue CKIIAAbIBAECTCS W3 CHUCTEMbI MOHSATHU O
XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MOHATUN O XUMHYECKOW PEAKLINHU.
O6e 3TU cUCTEMBI CTPYKTYPHO OPTraHU30BaHbI MO MPUHIUITY MOCIEI0BATEILHOTO
pa3BUTHUSl 3HAHUN HA OCHOBE TEOPETHUYECKUX IMPEICTABICHHUI Pa3HOrO YpPOBHA:
ATOMHO-MOJICKYJISIPHOTO Y4Y€HHUSI KaK OCHOBBI BCEro €CTECTBO3HAHUS, YPOBHS
[Tepuognueckoro 3akonHa JI. M. MenzaeneeBa Kak OCHOBHOIO 3aKOHA XUMWH,
Y4eHUS] O CTPOCHMM aToMa M XUMUYECKOM CBS3M, TMPEJCTaBICHUN 00
AIEKTPOIUTHYECKON NUCCOLMAIIMU BEUIECTB B pacTBOpax. TeopeTUYeCcKue 3HaAHUS
paccMaTpuBalOTCSi Ha OCHOBE OMIUPUYECKH TMOJYYEHHBIX M  OCMBICICHHBIX
(dbakTOB, pa3BUBAIOTCS MOCJIEIOBATEIILHO OT OJHOTO YPOBHS K APYTOMY, BBITIOJIHSIS
GbyHKIMM OOBSICHEHUS U MPOTHO3UPOBAHUS CBOMCTB, CTPOCHHUS M BO3MOXKHOCTEH
MPAKTUYECKOTO MPUMEHEHUS U MOJYYEHHS] U3yYaE€MbIX BEIIIECTB.

Takast opraHuzainus COJIEpXKaHUS Kypca CIIOCOOCTBYET MPECTaBICHHUIO
XUMHUYECKOW COCTABJIAIONICH HAaydyHOW KapTHHBI MUpa B JIOTUKE €€ CUCTEMHOM
npupoabl. Tem cambiM oOecrieuyuBaeTcsi BO3MOXKHOCTH (OPMUPOBAHUS Y
0o0ydJaromuxcs I[EHHOCTHOTO OTHOIICHUS K HAay4YHOMY 3HAaHMI0O U METOJlaM
MO3HaHUS B Hayke. BaXXHO Tak»e 3aMETHTh, UTO OCBOCHHE COJIEp>KaHUS Kypca
MPOUCXOAUT C MPUBJICUYCHUEM 3HAHUN U3 paHEE U3YUYEHHBIX KYpPCOB:
«Oxpyxaromuii Mupy, «buonorus. 5—7 kimacce» u «Pusuka. 7 Kiacey.

HEJHN N3YYEHUA YYEBHOT'O IPEJIMETA «XUMMUS»

K HampaBieHWI0O  NEpPBOCTENEHHOW  3HAYMMOCTH  NPU  peaM3aLHU
oOpa3zoBaTelbHBIX (GYHKIMH mpeamera «XUMUS»  TPATUIMOHHO  OTHOCST
dbopMupoBaHUE 3HAHWN OCHOB XMMHUYECKOW HAyKH Kak 00JIACTH COBPEMEHHOTO
€CTECTBO3HAHUSA, NPAKTUYECKOW MESITEIbHOCTU YEJIOBEKA M KaK OJHOr0 U3
KOMITIOHEHTOB MHUPOBOHM KYJIbTYpHlL. 3ajadya mpeaMera COCTOUT B (HOPMHUpPOBAHUU
CHUCTEMBl XHMHUYECKHUX 3HAHUUW — BaXXHEHUIIMX (PaKTOB, TMOHSATHH, 3aKOHOB M
TEOPETUYECKUX TOJOKEHUM, JOCTYNHBIX OOOOIIEHUH MHUPOBO33PEHUYECKOTO
XapakTepa, f3blka HAyKW, 3HAHUM O HAaY4YHBIX METOJaX H3Y4YEHHUs BEIIECTB U
XUMHYECKUX PEaKIni, a Takke B (OPMUPOBAHUM U PA3BUTHH YMEHHUH U CIIOCOOOB
JESITENHbHOCTH, CBSI3aHHBIX C IJITAHUPOBAHHEM, HAONIOACHHEM U TMPOBEACHUEM
XUMHYECKOTO IKCIIEPUMEHTA, COOJIIOICHHEM TpaBMJI 0€30MacHOTO OOpAaIIeHUs C
BEILIECTBAMU B IOBCEHEBHOM JKU3HHU.

Hapsiny ¢ »TuM 1nenu wu3ydeHuss NOpeaMeTa B MpPOrpaMme YTOYHEHBI H
CKOPPEKTUPOBAHBI C YYETOM HOBBIX NMPUOPUTETOB B CUCTEME OCHOBHOTO OOLIETO
obpazoBanus. Ceromass B 00pa3oBaHMM 0CO00 3HAYUMOW  TMPH3HACTCS
HAMPaBICHHOCTh OOydYeHWs Ha pa3BUTHE W  CaMOpPA3BUTHUE JIUYHOCTH,
dbopMupoBaHue €¢ MHTEIUIEKTa U 0011 KynbTyphl. OOy4eHHE YMEHHUIO YIUTHCS U
MpoOJOKaTh CBOC OOpa3oBaHUE CAMOCTOSITENIbHO CTAHOBUTCS OJHOM M3
BOKHEUIINX QYHKIMNA Y4EOHBIX MPEIMETOB.

B cBs3u ¢ 3TUM mpu M3yYEHHH TpPEAMETa B OCHOBHOM IIKOJIE JOMUHUPYIOIIEE
3Ha4YEeHHUE MPUOOPENN TaKue LEH, KaK:



e (QopMHUpOBaHME WHTEIJICKTyallbHO PAa3BUTOW JIMYHOCTH, TOTOBOW K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSITEIBHOMY MPUHATUIO pEUICHUH,
CHIOCOOHO# aanTHPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBHSIM KU3HU;

® HaNpaBJICHHOCTh OOYYEHMs Ha CUCTEMATHYECKOE MPUOOLIEHUE yJaIluXcsa K
CaMOCTOSITETTFHOW TO3HABATEIHHON JIEATEIBHOCTH, HAYYHBIM METOJaM IMO3HAHMUS,
(GOopMUPYIOIIIM MOTHUBAIIMIO U Pa3BUTHE CIIOCOOHOCTEN K XIUMHUH;

e o0ecreyeHue yCJIoBUH, CIOCOOCTBYIOMIMX MPUOOPETEHUIO 00YyYarOUUMUCS
OMbITa Pa3HOOOPA3HON NE€ATENbHOCTH, MO3HAHUS U CAMOIO3HAHUS, KIHOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIMI), MMEIOIINX YHUBEPCATbHOE 3HAYCHUE IS
Pa3IMYHBIX BUIOB JCSITEIbHOCTH;

e (QopMHupoBaHHE YMEHHU OOBSCHITh M OIICHUBATH SIBICHUS OKPYKAIOIIETO
MHUpa Ha OCHOBAHHMH 3HAHWUU U OIBITA, TOTYyUYEHHBIX MPU U3yUYECHUU XUMUU;

e (QopmupoBaHHME Yy OOyYarOmMXCS TyYMAaHHCTUYECKUX  OTHOIICHUH,
NOHMMAaHUSl [EHHOCTH XUMHUYECKHX 3HAHWWA [JIS1 BBIPAOOTKH OSKOJIOTHYECKH
IeJIECO00pa3HOro TMOBEJEHUSI B OBITY W TPYAOBOM JESATEIBHOCTH B IEISIX
COXPAaHEHUS CBOETO 3/I0POBbs U OKpPYKAIOILIEH MPUPOAHON CPEAbL;

® pa3BUTHE MOTUBAIMM K OOYYEHHIO, CIOCOOHOCTEH K CaMOKOHTPOJIIO H
CaMOBOCIIMTAHMIO HA OCHOBE YCBOEHHUs OOIICYETOBEUYECKUX  IICHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MPOGWISl M HAMpPaBICHHOCTH JalbHEHIIEro
oOy4eHUsI.

MECTO YYEBHOT'O ITPEJIMETA «XUMHUS» B YHEBHOM IIJIAHE

B cucreme ob6mero oOpa3zoBaHus «XuUMHS» TMpU3HAHA O0053aTEIbHBIM
y4eOHBIM MPEIMETOM, KOTOPBIM BXOAHWT B COCTaB MPEIMETHOW 00JacTh
«EcTecTBEHHO-HAay4YHBIE TPEAMETHI».

VY4eOHbIM MJIaHOM Ha €€ U3ydeHue orBeeHo 136 ydueOHbIX 4acoB — 10 2 4 B
HEeNeIo B 8 1 9 Ki1accax COOTBETCTBEHHO.

JIist kaXXK7aoro Kiacca MPEeayCMOTPEHO pe3epBHOE yd4eOHOE BpeMs, KOTOPOe
MOXXET OBITh MCIOJB30BAHO YYACTHUKAMHU OOpPa30BATEIBLHOTO Ipollecca B IIENSIX
dbopMuUpoBaHUS BapUATUBHOW COCTABIISIONIEH COJEpKaHUS KOHKPETHOUM paboueit
nporpammbl. [Ipu 3ToM oOs3aTenbHass (MHBapUAHTHASs) YacTh COJEPIKAHUS
MpeaIMeTa, YCTAaHOBJICHHAs NPUMEPHOW pabouedl mporpamMmou, W  Bpems,
OTBOJMMOE Ha €€ U3y4eHHUe, JOKHBI OBITh COXPAHEHBI MOJTHOCTHIO.

B cTpykType mnpumepHoil paboyeill mporpamMmbl Hapsigy C MOSICHUTEIbHOU
3aIIMCKOM BBIJICIICHBI CIIEAYIOIIUE pa3aebl:

® [UIAaHUPYEMbI€ pPE3YyJbTAaThl OCBOCHUSI y4eOHOro mnpeaMera «XUMus» —
JIMYHOCTHBIE, METAIIPEAMETHBIE, ITPEIMETHBIE;

® cojepkaHue yaeOHOTO peaMeTa « XuMUsD 0 ToJaM 00yUeHUS;

® MPUMEPHOE TEMATHYECKOE IUIAHUPOBAHUE, B KOTOPOM JETAIU3UPOBAHO
COAEPKAHNUE KAXKJIOM KOHKPETHOW TE€MbI, YKa3aHbl KOJIMYECTBO YACOB, OTBOJIMMBIX
Ha €¢ W3y4YeHUe, U OCHOBHbIE BHUABl Y4YE€OHON JEATENbHOCTH YYCHUKA,
dbopmupyembie IpU U3YUYEHUU TEMbI, TPUBEJICH MEPEYEHb JEMOHCTPALIUM,

6



BBIITOJIHACMBIX YUHUTCIICM, U IICPCUCHb PCKOMCHAYCMbBIX na6opaToprIx OIIBITOB U
MPaKTUYCCKHX pa60T, BBIITOJIHACMBIX YUAIIIUMHUCA.

COAEPKXAHHUE YYEBHOI'O ITPE/IMETA

8 ki1acc

IlepBoHayanbHbIE XUMUYECKHE TOHATHS

[Ipenmer xumuu. Ponp XuMUM B JKU3HM 4YeJlOBEKA. Terna W BEUIECTBA.
®u3NYECKUEe CBOWMCTBA BENIIECTB. ATrpEratHoe COCTOsHUE BelecTB. [loHATHE O
MeToJaX MO3HAHUS B XUMUHU. XUMHS B CUCTEeME HayK. UHCThIC BelleCTBa U CMECH.
Crioco0nI pa3jeneHust cMecei.

ATOMBI U MOJIGKYJIBl. XUMHUYeCKue »djeMeHThl. CHMBOJBI XUMHUYECKHUX
31eMeHTOB. [IpocThie U CIIOXKHBIE BENIECTBA. ATOMHO-MOJIEKYJIIPHOE YUYECHUE.

Xumunueckass popmyna. BaJleHTHOCTP aTOMOB XMMHYECKHX JJIEMEHTOB. 3aKOH
MOCTOSIHCTBA cocTaBa BellecTB. OTHOCUTENbHAA aToMHasi Macca. OTHOCUTEIbHAS
MOJIEKYJIIpHasi Macca. MaccoBasi 1oJisi XUMHUYECKOTO 3JIEMEHTA B COCTMHECHUH.

dusznyecKkue U XUMUUYECKHE SIBJIICHHS. XUMHUYECKas peakius U e¢ TMPU3HAKU.
3aKOH COXpaHCHHS MacChl BEIIECTB. XHUMHUYecKkue ypaBHeHUs. Kiaccuduxaius
XUMUYECKUX PeakIuil (COeIMHEHUS, Pa3JIOKEHUS, 3aMEIIICHUS, 0OMEHa).

XHWMHUYECKUNA SKCIIEPUMEHT: 3HAKOMCTBO C XMMUYECKOW MOCYAOU, C MpaBUIAMHU
paboTel B JjabopaTopud U TNpuUeMaMu  oOpaiieHuss ¢ J1abopaTOPHBIM
o0opyaAOBaHMEM; H3yUY€HHE U ONUCaHWE (PUBUYECKUX CBOWCTB 0Opa3IoB
HEOpPraHMYECKUX BEIIECTB; HaOMIoAeHUEe (u3nuecKuXx (TIIaBleHUE BOCKA, TasHUE
JbAa, pacTUpaHUE caxapa B CTyIKe, KUIEHHE U KOHIEHCAIUs BOAbI) U
XUMUYECKUX  (TOpeHue  CBEYM, MPOKAJMBAHUE  MEIHOU MIPOBOJIOKH,
B3aMMOJICHCTBHE MeJjia ¢ KMCJIOTOM) SIBIICHUH, HAOII0IEHUE W ONMCAHUE TTPU3HAKOB
MPOTEKAHUS XMMHUYECKUX PEaKIMil (pa3iokKeHue caxapa, B3auMOACHCTBUE CEPHOU
KHACTIOTHI C XJIOpUAOM Oapusi, paznoxkenue ruapokcuna meau(ll) mpu narpesanum,
B3auMoieiicTBHe keneza c pactBopoMm coiau Menu(Il)); m3yuenme crocobGoB
paszeneHus cMmeceil (C TMOMONIbIO MarHuTa, (UIBTPOBAHHE, BHITAPUBAHUE,
TUCTWILISNNSA, XpoMmaTtorpadusi), MpOBEACHUE OYHCTKH TOBAPEHHON  COJIH;
HAOJIOZICHUE W OIMMCAaHUE PEe3yIbTAaTOB MPOBEACHUS OMBITA, WILTIOCTPUPYIOIIETO
3aKOH COXPAHEHMS MacChl; CO31aHUE MOJENEN MOJIEKYJT (I1apOCTEPKHEBBIX).

Ba:xHeillue npeacTaBuTe 1M HEOPraHNYECKUX BelleCTB

Bo3znyx — cmech razos. CocraB Bozayxa. Kucimopox — 31€MEHT M IpoOCTOe
BemiecTBo. HaxoxaeHue kuciopoaa B mpupoae, (U3MUECKUE U XUMUUYECKHUE
cBoiictBa (peakuuu ropeHus). Okcupabl. I[Ipumenenue kuciopona. CrocoObl
MOJIYYCHHsI KHCIOpoAa B JabopaToOpuu ¥ TPOMBINIIEHHOCTH. KpyroBopot
Kuciopozaa B mpupoae. O30H — amoTpomHas MoAUGUKAIHS KUCIOPOa.

TennoBoil 3¢ PexkT XUMUYECKOW peakluu, TEPMOXUMHYECKUE YPaBHEHUS, IK30-
U SHJIOTEPMUYECKHE peaKUUU. TOIIMBO: Yrojib U METaH. 3arpsi3HEHHE BO3/yXa,
yCUJIEHUE MapHUKOBOTO 3(PdekTa, pa3pylieHue 030HOBOTO CIIOSI.
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Bonopon — sneMeHT u nmpoctoe BeniectBo. Haxoxxaenue Boopoaa B MpUPOJE,
du3nMUYeckue M XUMHUYECKHWE CBOWMCTBA, MPUMEHEHHE, CHOCOOBI TOJyUYECHUSI.
Kucnors! u conu.

KomnuectBo BemecTBa. Monbe. MonspHas macca. 3akoH ABoraapo. MonspHblii
00beM Ta30B. PacueTsl 0 XUMUYECKUM YPaBHEHUSIM.

dusznueckue cBorcTBa BoAbl. Boxa kak pactBoputenb. PactBopsl. HackieHHbIE
Y HEHACBHILIEHHBIE PacTBOpbL. PacTBoprMOCTh BellecTB B Bojae.MaccoBas m0Jid
BEILIECTBA B pacTBOpe. XMMHUUYECKUE CBOMCTBA BOJbl. OcHOBaHusA. Ponb pacTBOpoB
B NPUPOJIE U B KU3HMU 4esnoBeKa. KpyroBopoT BOIbI B NpUpOAE. 3arpsi3HEHUE
OpUPOAHBIX BOA. OXpaHa ¥ OYMCTKA MPUPOIHBIX BOJI.

Knaccuduxanus nHeoprannueckux coeaunenuil. Oxcuawl. Knaccudukarus
OKCUJIOB:  cojeoOpasyroniue  (OCHOBHBIE, KHUCIOTHBIE, aM{OTEpHBIE) U
HecosieoOpasyromue. HoMeHknaTypa okcuioB (MeXIyHapoHass U TpUBHAIbHASA).
DuU3NYECKUe U XUMUYECKHE CBOMCTBA OKCUIOB. [losyueHre okcuaos.

OcHoBanms. Knaccudukanuss OCHOBaHUWA: MIEJIOYM W HEPACTBOPUMBIE
ocHoBaHus. HoMmeHknaTypa OCHOBaHMM (MEXIyHapoaHass W TpUBHUAIbHASA).
DuU3nIeCKre U XMMUYECKUE CBOWCTBA OCHOBaHMM. [lorydeHrne ocHOBaHUM.

Kucnortel. Knaccudukanus kucnot. HomeHknatypa KuciaoT (MexXayHapoOIHAsT U
TpuBUaJIbHAs). DU3NUECKUE W XUMUUYECKHE CBOMCTBA KHUCJIOT. Psii akTHBHOCTH
metauioB H. H. bekerosa. [lomyuenue kucnor.

Conu. HomeHnkiatypa comneit (MexayHapoHasi U TpuBHaibHas1). Dusndeckue u
XUMHUYECKHE cBOMCTBaA cosell. [lomydyeHue conen.

I'eHetnueckas CBsI3b MEXKAY KJIACCAMHU HEOPTAHUYECKUX COCTUHEHUM.

XUMUAYECKUA  DKCIEPUMEHT: KAyeCTBEHHOE  ONPEACICHHUE  COACPIKAHUS
KHACTIOpO/ia B BO3/yXe; IMOJyYeHHE, COOMpaHHUE, pAaclO3HABaHUE W HM3YyUYCHHE
CBOICTB KHCJIOPOJa; HaOIIO/IEHHE B3aUMOJEHCTBUS BEIHIECTB C KHUCJIOPOJIOM H
yCIIOBUSI BO3HUKHOBEHHS M MPEKpalleHus ropeHust (moxapa); 03HAKOMIIEHHE C
oOpa3liaMi OKCHJIOB M OIIMCaHWE WX CBOWMCTB; IIOJIyde€HHE, COOHMpaHWeE,
pacrio3HaBaHWE W U3YUYEHHE CBOWCTB BOAOpoAa (FOpPEHHE); B3aUMOJICHCTBUE
Bojoposa ¢ okcujgoM Meau (II) (BO3MOXXHO HCMOJIb30BaHWE BUJIEOMATEPHAJIOB);
HaOMroIeHHe  OOpas3IoB  BEIMIECTB KOJMMYECTBOM 1 MOJb; HCCJIEIOBaHHE
OCOOCHHOCTEW  pacTBOPEHHUS  BEIIECTB C  PA3IMYHON  PaCTBOPUMOCTHIO;
MIPUTOTOBJICHHE PACTBOPOB C OIPEAEICHHON MAacCOBOM J0Jie pPacTBOPEHHOTO
BEILIECTBA; B3aMMOJECHCTBHE BOABI C MeETa/UIaMH (HATpUEM M  KaJbI[UEM)
(BO3MO’KHO MCIOJIb30BAHHE BHUACOMATEPHUAJIOB); OIpPEIEICHUE PACTBOPOB KUCIOT
U ILIEJI0YeH C MOMOIIbI0 WHJIUKATOPOB; UCCIEAOBaAaHUE 00Pa31l0B HEOPraHUYECKUX
BEIIECTB PA3IMYHBIX KIACCOB; HAOIIO/IEHNE W3MEHECHHsI OKPACKH WHIUKATOPOB B
pacTBopax KHUCJIOT W IIeNoueil; uzydeHue B3aumopenctBus okcuaa meau (II) c
pacTBOPOM CEPHOM KHUCJIOTBI, KHUCIOT C METAUIAMH, PEAKIUA HEUTpAIU3AIH;
MOJy4€HUE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHHE OJIHOTO METAJJIa APYTUM U3
pacTBOpa COJM; PEUICHHE SKCIEPUMEHTAJIBHBIX 3a4ad 1o Teme «BaxHenmue
KJIACChl HEOPTAHUYECKNUX COCTUHEHUI.



IHepuoanyecknii 3axkoH u Ilepuoanyeckas cucreMa XMMHUYECKHX 3JIEMEHTOB
. . Menngeneesa. CtpoeHne aroMoB. XUMUYeCKasi CBA3b. OKHUCIUTEIbHO-
BOCCTAHOBHUTEJIbHbIC PeaKLUH

[lepBbie MOMBITKY KJIaCCU(PUKALMN XUMUYECKUX 3JIeMEHTOB. [loHsTHE O rpynmnax
CXOAHBIX 3JEMEHTOB (IIEJNIOYHBbIE M NIEJIOYHO3EMENIbHbIE METAJlIbl, TaJOTEHBI,
WHEPTHbIE Ta3bl). OJEMEHThI, KOTOpble 00pa3yloT aM(OTEepHbIE OKCHABI H
TUAPOKCHUBIL.

Ilepuonnueckuit 3axkoH. llepuommyeckas cucrema XHUMUYECKUX DJIEMEHTOB
J. WN. MenneneeBa. Koporkonepuoanas u  AJuHHONEpUOAHAs  (QOPMBI
Ilepuonnueckor cucrteMsl XxuMuueckux diaemeHToB [[. . Menneneesa. Ilepuonsl
u rpynnsl. DU3NYECKUN CMBICI NOPSAKOBOIO HOMEpa, HOMEpPOB NEPUOAA U
TPYIIIBI AJIEMEHTA.

Crpoenue atomoB. CocraB aroMHbIX saep. M3oronbl. OnektpoHsl. CTpoeHHe
ANEKTPOHHBIX  000J0ueKk atoMoB mepBbix 20 XMMHUYECKHX  DIIEMEHTOB
[Tepuonnueckoin cucremsl JI. M. MengeneeBa. XapakTepUCTUKa XUMHYECKOTO
3JIEMEHTA 110 ero noyiokeHuto B Ilepuoanueckon cucreme 1. . Menneneesa.

3aKOHOMEPHOCTH HM3MEHEHUS paJAuyca aTOMOB XHMHUYECKHX JJIEMEHTOB,
METAJUIMYECKUX U HEMETAIUNIMYECKUX CBOMCTB MO IPYIIaM U NEpUoJaM. 3JHaYEHUE
Ilepuoanueckoro 3akoHa u [lepuoanveckoil CHCTEMbl XUMUYECKUX JIEMEHTOB JJIsI
pa3BUTHUs Hayku U npakTuku. [. 1. MenaeneeB — y4CHbINA U TPAXKIAHUH.

Xnmuueckass cBsa3b. KoBaseHTHas (moyisipHass M HENOJIApHAsi)  CBA3b.
ONEeKTPOOTPHULATEIBHOCTh XHMUYECKUX JIEMEHTOB. IOHHAs CBS3b.

Crenenp oxucneHus. OKHCINTEIbHO-BOCCTAHOBUTEINBHBIE peakiuu. IIponeccel
OKHCJIEHMS M BOCCTaHOBJIEHUsI. OKUCIIUTENN U BOCCTAHOBUTEIIH.

XUMUYECKUM O3KCIEpUMEHT: H3ydyeHue oOpa3loB BEIIECTB METAUIOB WU
HEMETAIJIOB; B3aUMOJCHUCTBUE THUIPOKCHAA LMHKA C pPACTBOPAMHU KHUCIOT U
ICJI0YEH; MPOBEICHUE OIBITOB, WUIIOCTPUPYIOIIUX IPUMEPBl OKUCIUTEIBHO-
BOCCTAaHOBUTEJIBHBIX PEAKIMN (TOPEHNE, PEAKLIUN PA3JI0KEHUS, COCAUHEHUS).

MexnpeaMeTHbIe CBS3H

Peanmuzanus MeXNpeIMETHBIX CBS3C¢d IpH HW3yYeHHWH XUMHH B 8 Kiacce
OCYIIECTBIIICTCS 4Yepe3 HKCIOJb30BaHHE KaK OOIMMX eCTeCTBEHHO-HAYYHBIX
MOHATHH, TaK U TOHATHUM, SBJISIONIUXCS CUCTEMHBIMHU JIJII OTACJIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO IMKJIA.

OOmue ecTecTBEHHO-HAYYHBIC TOHSATHSA: HAy4HBIM (paKT, THUIOTE3a, TEOpPHs,
3aKOH, aHAJM3, CHHTE3, Kilaccuukamms, TMEepUOAUIHOCTh, HAOJIOJICHHE,
AKCIIEPUMEHT, MOJICIMPOBaHNE, U3MEPEHUE, MO/ICIIb, SIBJICHUE.

®dusukKa: Marepus, aToM, AJIEKTPOH, NMPOTOH, HEUTPOH, MOH, HYKJIHW/, W30TOIbI,
PaIMOAaKTUBHOCTb, MOJIEKYJIA, DJICKTPUUECKUM 3apsjl, BEIIECTBO, TEIO0, O0BEM,
arperaTHoe COCTOSIHME BEIIeCTBA, ra3, (U3WYCCKHE BEIUYUHBI, CIUHHUIIBI
M3MEpPEHUSs, KOCMOC, TUTAHETHI, 3BE31b1, COMHILE.

buonorus: potocunres, apixanue, ouocdepa.

I'eorpadus: armocdepa, ruapocdepa, MUHEpaAIbl, TOPHBIE MOPOAbI, MOJIE3HBIE
HCKOTIaeMbI€, TOIIJIMBO, BOAHBIE PECYPCHI.



9 kiace

BenectBo u XxumMuueckas peakuus

Ilepuonnueckuit 3axkoH. llepuomuueckas cucreMa XMUMHUYECKHX JJIEMEHTOB
. . MenneneeBa. CtpoeHne artoMoB. 3aKOHOMEPHOCTH B M3MEHEHHUM CBOMCTB
XUMHUYECKHX DJIEMEHTOB TEPBBIX TPEX TMEPHUOJIOB, Kalusl, KAIbIU H HUX
COCIMHEHUM B COOTBETCTBUM C MOJIO)KEHHEM »JJieMeHTOB B Ilepumoanueckoit
CHUCTEME U CTPOCHUEM UX aTOMOB.

Ctpoenue BellecTBa: BHUAbl XMMHYECKON CBA3U. THUIBI KPUCTAUIMYECKUX
PELIECTOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIMA KPUCTAJUIMYECKON PEIICTKU U
BUJIa XUMUYECKOM CBSI3HU.

Knaccudukaiys u HOMEHKIIaTypa HEOPraHMYECKUX BEIIECTB (MEXIyHapoIHas U
TpUBUAJIbHAS). XUMHUYECKHE CBONCTBA BEIIECTB, OTHOCSIIMXCS K Pa3TUYHBIM
KJIacCaM HEOPraHMYEeCKHX COCJAMHEHMI, TE€HETUYECKas CBSI3b HEOPraHUYECKUX
BEIIIECTB.

Knaccudukanys XUMHYECKUX PEakiMil M0 pa3IuvHBIM MpU3HaKaM (10 YHUCITy U
COCTaBY Yy4YacTBYIONIMX B pEaKIMU BEIICCTB, IO TEIIOBOMYy 3(P(deKTy, To
U3MEHEHHUIO CTETICHEH OKUCIICHUSI XMUMHYECKHX AJIEMEHTOB, IO OOpaTUMOCTH, TIO
YYacTHIO KaTajau3aTtopa). DK30- U DHJAOTEPMHUUECKUE PEAKIIUU, TEPMOXUMHUYECKUE
YpaBHEHUS.

[lonsitue o ckopoct xumudeckoil peakuuu. Ilonstue 00 oOpaTUMBIX Hu
HEOOpaTUMBIX XUMHUYECKUX peakiusx. [IoHsTHe 0 rOMOTeHHBIX U TeTepPOreHHBIX
peakiusax. lloHstue o xumMuueckoM paBHOBecHH. DakTopsl, BIUAIONIME HA
CKOPOCTh XUMUYECKOW PEAKIUHU U MOJ0KEHUE XUMUYECKOTO PABHOBECHS.

OKHUCIUTENBHO-BOCCTAHOBUTEIIbHbBIE peaxkuuu, AIEKTPOHHBIN OanaHc
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHOMN peaKkuuu. CocraBienue YpaBHEHHI
OKHCJIUTEIbHO-BOCCTAHOBUTENIBHBIX  PEAKIUMHA C  MCHOJIb30BAHHEM  METOJAA
AJICKTPOHHOTO OajaHca.

Teopust 3AEKTPONUTUUECKON AUCCOUUALNU. DIIEKTPOJIUTHI U HE- IJIEKTPOJIUTHI.
KaTtnonsl, annonsl. MexaHW3M OHCCOLMALMM BEIIECTB C PA3JIUYHBIMU BHJIAMU
xuMudeckon cBsa3u. Crenensp nucconuanui. CUIbHbIC U C1a0bIe IIEKTPOJIUTHI.

Peakun nonHoro oOMeHa. YCIIOBUS MPOTEKaHUS peaKIMii MOHHOTO OOMEHa,
MOJIHBIE M COKpalICHHbIE HWOHHBIE YypaBHEHUsA peakuuid. CBOHCTBa KHCIIOT,
OCHOBaHMW M COJIEl B CBET€ NPEACTaBICHUNH OO0  BIEKTPOIUTUUYECKOU
nucconnanuu. KauyecTBeHHbIE peakiiuy Ha MOHBIL. [loHsATHE O THIpOINU3E COJIEH.

XUMUAYECKUA SKCIEPUMEHT: O3HAKOMJIEHHE C MOJEISIMA KPUCTAJUIMYECKUX
PEUICTOK HEOPraHMYECKHX BEUIECTB — METAUIOB U HeMeTauioB (Tpadura u
anMasa), CIJIOKHBIX BEIIECTB (XJIOpUJA HATpHUs); MCCIEIOBAHUE 3aBUCUMOCTH
CKOPOCTM XMMHYECKOM peakUUH OT BO3JACUCTBUS PA3IUYHBIX (HaKTOPOB;
HCCIIEIOBAHUE 3JIEKTPONPOBOJHOCTH PACTBOPOB BEWIECTB, MpOLECcCa AUCCOLUALIAN
KHUCJIOT, IIeIo4Ye u cojed (BO3MOXKHO HCIOJIb30BaHUE BUICOMATEPHUATIOB);
MIPOBEJICHUE OMBITOB, WUTKOCTPUPYIOIIMX MPU3HAKYA NPOTEKAHUS PEAKIIMI NOHHOTO
obmeHa (oOpa3oBaHHE oOcCagKa, BBIJICICHHE ra3a, oOpa3oBaHHE BOJbI);, OMBITOB,
WJUTIOCTPUPYIOIIUX IPUMEPBI OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX pPEAKIUN
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(ropeHue, peaklMH pa3yIoKEHHs, COEIUHEHUS); PACIO3HABAHUE HEOPTraHUYECKUX
BELIECTB C IIOMOLIBIO KAYECTBEHHBIX pEaKIUl Ha HOHBI, pEIICHUE
AKCIIEPUMEHTAIBHBIX 3a/1a4.

Hemertannbl u ux coeinHeHUs

OO6miasi  xapakTepucTuka rajoreHoB. (OCOOEHHOCTHM CTPOEHHSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CtpoeHue U (U3HUECKHE CBOMCTBA MPOCTHIX
BELIECTB — TaJlOTeHOB. XHMMHUYECKHE CBOMCTBA Ha MpuUMepe Xjopa
(B3auMofeiicTBUE € MeTallaMHM, HEMeTaJUlaMH, IIeJIo4aMH). XJIOPOBOIOPO/I.
ConsiHass KHCIIOTa, XMMUYECKHE CBOWCTBA, IOJYy4YEHHE, NpUMEHEeHue. JlelicTBue
XJIOpa M XJOPOBOJAOPOJA Ha OpraHuM3M YelioBeKa. BakHeimine XJIopuisl U HX
HaX0XJICHUE B IPUPOJIE.

O6mas xapaktepuctuka snemMeHTOB VIA-rpynmnbel. OcCoOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEPHbIEC CTENIEHNU OKUCIICHUS.

Crtpoenre u (Qu3nuecKHe CBOMCTBA MPOCTBIX BEHIECTB — KHUCIOPOJAa U CEpHI.
AnnoTpornHbie MOAU(PUKALIMM KUCIOPOJa M CEpbl. XUMUYECKHUE CBOMCTBA CEPBHI.
CepoBoziopo, cTpoeHue, (U3NIecKue u XuMuiIeckue cBoiucTBa. OKCUIBI Cephl Kak
NpeCTAaBUTENN KHUCJIOTHBIX oOkcuaoB. CepHasg kucinora, ¢GuU3HUECKHE U
XUMHYECKHE CBOMcTBa (00IIMEe Kak TpeICTaBUTENs Klacca KUCIOT |
cnenuuyeckue). XMMHUYECKHE PEaKIUH, JIeKAIIUEe B OCHOBE MPOMBIIIJICHHOTO
cnocoba mosydyeHust cepHod kucnothl. [lpumenenue. Conu cepHOM KHCIOTHI,
KayecTBEHHas peakius Ha cyib(aT-uoH. HaxoxxaeHue cepbl U €€ COeUHEHUN B
npupoje. XUMHYECKOE 3arpsi3HEHUE OKPYKAOUIEH CpeAbl COCIUHEHHUSIMU CEpBI
(KUCIIOTHBIE JOKIIM, 3arpsA3HEHUE BO3JyXa M BOJOEMOB), CIOCOOBI €ro
IPEAOTBPALLICHHUS.

OO6mast xapakTepucTuka 37eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTE€PHBIE CTEIIEHH OKUCIIEHUS.

A30T, pacmpocTpaHeHHe B TpPHUPOJAE, (PU3NYECKUE U XUMUYECKHE CBOWCTBA.
Kpyrosopot a3ora B npuposie. AMMHAK, €ro (pu3ndecKkue U XUMUYECKUe CBOMCTBA,
nojsydeHue u mnpuMeHeHue. Conu aMMOHUS, MX (GU3NYECKHE U XUMHUYECKHE
CBOMCTBa, mpuMmeHeHue. KadecTBeHHas peakuuss Ha MOHBI aMMOHMS. A30THas
KHCIIOTa, €¢ TOoJIydeHHe, (Pu3udyeckue W XUMUYECKHE CBOWCTBa (oOmue Kak
MPEICTaBUTENS Kilacca KUCHOT u crnenuduieckue). Mcnonb3oBaHue HUTPATOB U
COJIEM aMMOHMSI B KaU€CTBE MUHEPAIbHBIX YAOOpEHU. XUMUYECKOE 3arpsi3HEHUE
OKpY’)Karouiel cpeabl COEAUHEHUSIMU a30Ta (KUCIOTHBIE [IOXIW, 3arpsi3HEHUE
BO3/1yXa, MOYBBI U BOJOCMOB).

®ocdop, ammorpornHbie Moaudukanuu QGocdopa, GU3NUECKHE U XUMUUYECKUC
cBorictBa. Okcup pocdopa(V) u dhochopHas kucnora, GU3NIECKUEC U XUMHICCKHC
cBoOiicTBa, mosydeHue. lcmonp3oBanume ¢ochaToB B Ka4ecTBE MUHEPATBHBIX
yI0OpEHHUH.

OO6mrast xapaktepuctuka snemMeHToB I[VA-rpynmbel. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTE€PHbIE CTEIIEHH OKUCIICHUS.

VYrnepon, amioTpomnHble MOIU(PUKAIMHK, PACHPOCTPAHEHHE B  MPUPOJE,
duznyeckue M XUMUYECKHE CBoicTBa. AncopOuusi. KpyroBopor yriepona B
npupojsie. OKkcuasl yriiepoaa, ux (pU3NYECKUE U XMMUUECKUE CBOWCTBA, JICIICTBUE
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Ha KUBbIE OPraHU3MBbI, MOJTYYEHHUE U MPUMEHEHHE. DKOJIOTUYECKHE MPOOIEMBI,
CBs3aHHbIE ¢ okcujaoM yriepoaa(lV); rumoresa T1700aNbHOTO TOTEIUICHUS
KJIUMaTa; MapHUKOBBIN 3 (ekT. YronpHas KUCIOTa U €€ COJIU, UX (PU3NUecKue u
XUMHUYECKHE CBOMCTBA, MOJy4YeHUE U NpuMeHeHue. KauecTBeHHass peakuusi Ha
kapOoHaTt-uoHel.  Hcmonb3zoBaHue  kKapOOHAaTOB B OBITY,  MEIULUHE,
MIPOMBINLJIEHHOCTH U CEJIbCKOM XO035MCTBE.

[lepBoHauanbHbIE TOHATHS 00 OPraHUMYECKUX BEIIECTBAX KaK O COCTUHEHMSIX
yriaepoza (MeTaH, 3TaH, 3TUJIEH, alleTUJIEH, 3TaHOJI, IJIMLIEPUH, YKCYCHAs! KHCIIOTA).
Nx cocraB u xumudeckoe ctpoeHue. [loHATHE O OHUOJIOTUYECKH BaKHBIX
BEI[ECTBAaX: JKHUpax, Oelkax, yrieBojJax — W MX pOJU B KU3HU YEIOBEKa.
MarepuanbHOEe €TMHCTBO OPTAaHUYECKUX U HEOPTaHUYECKUX COSTUHEHUM.

Kpemnuii, ero ¢pusnyueckue u XMuMHUUECKUE CBOMCTBA, MOJYYCHUE U TPUMEHEHHUE.
Coenunenusi kpeMHust B npupoge. OOmue mnpeacTaBieHuss 00  OKCuie
kpeMaus(IV) u kpemHueBoir kuciaote. CHIMKAThl, UX HUCIIOJIb30BaHUE B OBITY,
MEJUIIMHE, TMPOMBIIUICHHOCTH. BakHeWimne  CTpouTenbHbIE  MaTepHabl:
KepaMuKa, CTEeKJIO0, ILeMEHT, OeToH, >kene300eToH. IIpobrembl OGe3omacHOro
UCITIOJIb30BaHUS CTPOUTEIILHBIX MaTEPUAJIOB B TIOBCEAHEBHOM JKU3HHU.

XUMHUYECKUM DKCIEPUMEHT: H3yUYeHHE OO0pa3lloB HEOPraHWYECKUX BEIIECTB,
CBOMCTB COJITHOW KUCJIOTHI; TPOBEICHUE KaUeCTBEHHBIX PEAKIIUNA HA XJIOPU-UOHBI
U HaOJIIOJICHUE MPU3HAKOB UX MPOTEKAHUS;, OMBITHI, OTpaxaromue (HU3NIECKUe U
XUMUYECKHE CBOMCTBA T'AJIOTEHOB U UX COEAMHEHUN (BO3MOYKHO HCIIOJIb30BAaHUE
BUJIEOMATEpUAJIOB); O3HAKOMJIEHHE C oOpa3laMu XJIOpUIOB (TajJOTreHUIOB);
O3HaKOMJIEHHE ¢ 00pa3liaMu Cephbl U €€ COeTMHEHUAMH (BO3MOKHO MCITOJIb30BAaHUE
BUJIEOMATEpHUAJIOB); HAOMIOJCHHE TIpoliecca OOyTIMBaHUs caxapa IMoj JAeUCTBUEM
KOHLEHTPUPOBAHHOW CEPHOM  KHUCJIOTHI, HW3YYEHHE XHMHUYECKHX CBOMCTB
paz0aBICHHON CepHOM KUCIIOTHI, MPOBEJICHNE KaUeCTBEHHOW PEaKIIMK Ha CyibQar-
MOH M HAOJIOJeHHE TpHU3HaKa e¢ MPOTEKAHHUS, O3HAKOMJICHHE C (PU3MUYECKUMHU
cBoiicTBamMu asorta, (ochopa M ux coeauHeHUN (BO3ZMOXKHO HCIOJIB30BAHHE
BUJIEOMAaTepraaoB), oOpa3namMu a30THBIX M (PochHOpHBIX yIOOpPEHUH; MOIydeHue,
coOupaHue, pacrno3HaBaHWE€ W U3YYCHHUE CBOWCTB aMMHaKa; IMPOBEJCHHE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHHS U QocdaT-uoOH W M3yYCHHE MPHU3HAKOB
UX MPOTEKAHUsI, B3aUMOJICMCTBUE KOHIEHTPUPOBAHHOW a30THOM KHUCIIOTHI C MEJIBIO
(BO3MOKHO VICIIOJIb30BAHUE BUJIEOMATEPUAIIOB); V3y4CHUE MOJIeJIen
KPUCTAUNIMYECKUX PEMICTOK anmasza, rpaduta, QymiepeHa; O3HAKOMIICHHUE C
MPOIIECCOM  aJICOPOIMU  PACTBOPEHHBIX BEIIECTB AKTUBHPOBAHHBIM YyIJIEM U
YCTPONCTBOM TPOTHBOTA3a; MOJyYCHHE, COOMpAaHHE, PAaCTO3HABAHNWE W U3YYCHHE
CBOMCTB YTIIEKHUCIIOTO Tra3a; MpOBEJeHNE KAaYeCTBEHHBIX peakluii Ha KapOoHAT- |
CWIMKAT-UOHbBl W HW3yYEHHE NPU3HAKOB MX MPOTEKAHUS, O3HAKOMJICHHE C
MPOAYKIMEN CHIIMKATHOM TPOMBIIUICHHOCTH; PEIIEHUE HSKCIEPUMEHTAIbHbBIX
3a7a4 1o TeMe «BaxxHenmne HeMeTaaIbl U UX COEAUHEHUS.

Mertanibl U UX COETUHEHUS

OO6m1as xapakTepucTHKa XUMUYECKUX AJIEMEHTOB — METAJJIOB HA OCHOBAaHUU HX
nonoxxkenust B Ilepuonmnueckoit  cucreme XUMUYECKHUX AJIEMEHTOB
J. . MenpaeneeBa u ctpoeHus: atroMoB. CTpoeHne mMeTaiioB. Mertauinueckas
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CBSI3b M METAJUIMYECKAS KPUCTALUIMYECKAs PEHICTKA. ODJIEKTPOXUMHUYECKHUU DSl
HanpspKeHU MeTtaiioB. PU3NYECKUe U XMMHUYECKHE CBOWCTBa MeTaiioB. O01mue
crnocoObl monydeHus: MeTayioB. [loHsTHE O KOpPpO3UM METaaioB, OCHOBHbBIE
crocoObl 3aluThl UX OT Koppo3uu. CmiaBel (CTajdb, YYTryH, IIOPATIOMUHHM,
OpoH3a) U UX IPUMEHEHHUE B OBITY U MPOMBILIJIEHHOCTH.

[Ilenounble MeTaiuibl: TonoxeHue B llepuoanMveckoil cUCTEME XUMHYECKUX
anemeHToB JI. M. MeHaeneeBa; CTpoeHUME HMX aTOMOB; HAXO0XICHHUE B IPUPOJIE.
dusnyueckue U XMMUYECKUE CBOMCTBa (Ha mpuMepe HaTpus U Kaius). OKCUIIBI U
TUAPOKCHUABI HATpusd W Kanusa. [IpuMEHEHHE IIENOYHBIX METALUIOB U HX
COCIMHECHUM.

[IlenoyHO3€MENBHBIE ~ METAUIBI  MAarHuu U KaJblHi: MOJI0KEHUE
B llepuonuueckon cucreme xumudeckux sineMeHToB . M. Menneneesa; ctpoenue
UX aTOMOB; HaX0XJAeHUE B npupoae. Pu3nueckue 1 XMMUYECKHE CBOMCTBA MarHus
U Kaublius. BaxkHeiue coequHeHHs KaubIUs (OKCHJ, TUIPOKCUI, COJIH).
JXKeécTkocTh BO/IBI U CITOCOOBI €€ YCTPaHEHUSI.

ANOMUHMI: ToJ0KeHUue B llepuoguueckoi cUCTEME XHWMHUYECKUX DSJIEMEHTOB
. 1. MenneneeBa; CTpOCHME aToma; HaxoXJeHue B npupoac. dusznyeckue u
XUMHUYECKHE CBOMCTBA aFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIA M THIPOKCHIA
AJTIOMUHUSL.

XKeneszo: nmonoxenue B llepuognueckoil cHCTEME XHUMHYECKUX DJIEMEHTOB
JI. 1. MeHnpaeneeBa; CTpOEHHE aTOMa; HaXOXKIEHHUE B mpupoae. Puznueckue U
XUMHYECKUEe CBOMCTBa xene3a. Oxcuipl, ruapokcunbl u comu xkenesa(ll) m
xkene3a(lll), ux coctas, cBOMCTBA U MTOTyYEHHE.

XUMHUYECKHUI SKCIIEPUMEHT: O3HAKOMJIEHHE ¢ 00pa3llaMi METAJJIOB U CILIABOB,
uxX (uzuyeckuMH CBOWCTBAMH; HU3Y4YEHHE pE3yJIbTaTOB KOPPO3UH METAJIOB
(BO3MOKHO HCIOJIb30BAaHUE BHUACOMATEPUATIOB), OCOOCHHOCTEH B3aUMOJCHCTBUSA
OKCHJAa KaJbllUi W  HATpus C  BOJOM  (BO3MOXKHO  KCIOJIb30BAaHHE
BUJIEOMATEpUAJIOB); HCCIEIOBAHUE CBOWCTB KCCTKOW BOJBI, Mpoliecca TOPEHUs
’&Keje3a B KUCIOopoAe (BO3MOXXHO HCMOJb30BAHUE BHIEOMATEPHUANIOB); MPU3HAKOB
NPOTEKAaHUsSI KAYECTBEHHBIX pPEAKLMil Ha HOHBI (MarHus, KajbLMs, aJIIOMUHHS,
nunuka, xxenesa(ll) u xeneza(Ill), menu(Il)); HabmoaeHne U onMcaHue MPOIECCOB
OKpallMBaHMs IUIAMEHM HOHAMHM HATpus, Kalusig U Kaiblus (BO3MOXHO
WCIIOJIb30BAaHUE  BHUJIEOMATEpPHUANIOB); HCCIEAOBaHHE aM(OTEpHBIX CBOWCTB
TUAPOKCHAA AFOMHUHUS M THUJIPOKCUAA LMHKA; PELIEHHUE SKCIEPUMEHTAIBHBIX
3a7a4 1o teMe « BaxxHeuimne MeTauibl U UX COEAUHEHUS.

XuUMUA ¥ OKpY>Karolas cpeaa

HoBpie matepumanbel u TexHosnornu. BemecTtBa m Marepuanbl B MOBCEIHEBHOU
KU3HU YeJIOBEKA. XHUMHUS M 30pOBbe. be3oracHoe HCmnosib30BaHME BELIECTB U
XUMUYECKUX peakuuid B ObITy. IlepBasg momomb MNpU XUMHUYECKUX O0XKOrax
1 oTpaBieHUsIX. OCHOBBI 3KOJIOTUYECKONW TPaMOTHOCTU. XMMHUECKOE 3arpsi3HEHHE
OKpYy’Karouien cpenbl (mpeaenbHas gomyctumasi KoHueHntpanus Bemects — [1J1K).
Ponp xuMuu B pelieHNH 3KOJIOTUUECKUX MPOOIIEM.

[IpuponHble HCTOYHUKH YIIIEBOJAOPOAOB (Yrojib, MPUPOJHBIA Ta3, HePTh),
MPOAYKTHI UX MEePepadbOTKH, UX POJIb B ObITY U IPOMBIILICHHOCTH.
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XUMHUYECKUHA HKCIIEPUMEHT: U3Y4YeHHE 0Opa3loB MaTepHaloB (CTEKJIO, CIUIABBI
METaJIOB, MOJIMMEPHBIE MAaTEPHUAJIbI).

MexnpeaMeTHbIe CBA3U

Peanmzamust MexXmnpeaMETHBIX CBs3€ MNpH HW3y4eHHH XuMuUU B 9 Kiacce
OCYIIECTBIISIETCSI 4Yepe3 HCIONb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAyYHBIX
MOHATUHN, TaK U TOHATUH, SBJSIOUINXCS CUCTEMHBIMHU JI OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAY4YHOIO0 [UKJIA. Peanmu3anus MEXIPEIMETHBIX CBSI3€d IIpU
M3YYEHUH XUMUU B 9 Kilacce OCYIIECTBIISIETCS Yepe3 MCMOIb30BaHUE KaK OOLIUX
€CTECTBEHHO-HAYYHBIX TIOHSATUH, TaK W TOHATUH, SBISIONUXCS CUCTEMHBIMH IS
OTJEIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOIO IHKIIA.

OOmue ecTecTBEeHHO-HAYYHBIC TIOHATHS: HAy4YHBIA (aKT, TUMOTE3a, 3aKOH,
TEOpHUs, aHalu3, CHUHTE3, KilacCUpUKALMs, NEPUOJUYHOCTh, HaOIIOACHUE,
OKCIIEPUMEHT, MOJCTUPOBAaHUE, W3MEPEHHE, MOJelb, SBICHUE, MapHUKOBBIHI
3¢ ek, TeXHOIOTHS, MaTEPUAIIBI.

dwusuka: MaTtepusi, aToM, JJIEKTPOH, TPOTOH, HEUTPOH, MOH, HYKJIHJ, H30TOIIHI,
PaANOaKTUBHOCTbD, MOJIEKYJIa, AIIEKTPUICCKHIA 3apsi, MIPOBOJTHUKH,
MOJIYTIPOBOJAHUKH, JUAJEKTPUKHU, (POTODJIEMEHT, BEIIECTBO, TEI0, OO0BEM,
arperaTHO€ COCTOSTHUE BEIECTBA, a3, pacTBOP, paCTBOPUMOCTb, KpUCTAIIINYECKas
peIeTKa, CIUiaBbl, (PU3MYECKHe BETMYHMHBI, €IUHUIBI U3MEPEHHS, KOCMUYECKOe
IPOCTPAHCTBO, MJIAHETHI, 3BE3/1bI, COHIIE.

buonorusi: ¢ortocuntes, napixanwe, Ouocdepa, SKOCHCTEMa, MHUHEPAIbHbBIE
yII0OpeHUs, MUKPOAJIEMEHThI, MAKPOIJIEMEHTHI, MUTATEIbHBIEC BEIIECTBA.

I'eorpadusi: armocdepa, ruapochepa, MUHEpAIIbI, TOPHBIE MOPOABI, MOJE3HBIE
HCKOIIaeMble, TOILJIUBO, BOJHBIE PECYPCHI.

IINIAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIBTATHBI

JIndHOCTHBIE  pe3yNbTaThl  OCBOCHHUS  MPOTPAMMBI  OCHOBHOTO  0OIIEro
o0pa3oBaHus JOCTHTAIOTCI B XOJ€ OOYYEHUS XUMHH B €IWHCTBE Y4EeOHOU W
BOCIIUTATENIbHON JedaTesibHocTH OpraHu3aluyd B COOTBETCTBUU C TPAIULIMOHHBIMU
POCCHMCKMMHU COLMOKYJIBTYPHBIMA W JAYXOBHO-HPABCTBEHHBIMU LI€HHOCTSIMH,
MPUHATBIMA B OOIIECTBE MpaBWJIAaMU U HOPMaMHU TOBEJEHUS M CIIOCOOCTBYIOT
mpolieccaM CaMOITO3HAHUS, CAMOPA3BUTHSI M COITUATHM3AIIMN 00YyJaIOTUXCsl.

JUYHOCTHBIE PE3YJIbTATDI

JIn4HOCTHBIE  PE3yJbTAaThl OCBOECHHUS  MPOrpaMMbl  OCHOBHOTO  OOIIEro
o0pa3oBaHus JOCTHTAIOTCI B XOJ€ OOYYEHUS XWMHH B €IWHCTBE YYEOHOU W
BOCIIUTATENIbHOM JiedaTesibHocTH OpraHu3alyyd B COOTBETCTBUM C TPAJULIMOHHBIMU
POCCHICKMMHU COLUMOKYJIBTYPHBIMA W JAYXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMH,
NPUHATBIMUA B OOIECTBE MpaBUIaMU U HOPMaMU TOBEACHUS U CHOCOOCTBYIOT
MpoIleccaM CaMOIIO3HAHUS, CAMOPA3BUTHS U COLIMATN3AIINK 00 y4aIOIUXC .

JIM4HOCTHBIE PE3YAbTATHl OTPAKAIOT CHOPMUPOBAHHOCTD, B TOM YHCJI€ B YACTH:
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IIaTpuoTH4ecKOro BOCHIUTAHUSA

1) EHHOCTHOTO OTHOIIEHHSI K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY
U HAYYHOMY HACIECIWIO, IOHMMAHMS 3HAYEHUs XHMHYECKOW HAyKH B JKHU3HU
COBPEMEHHOI'0 OO0IIECTBA, CIOCOOHOCTH BIAJLETh JOCTOBEPHOH MH(popManuei o
MEPENOBBIX JOCTUIKEHUSIX M OTKPBITUAX MHPOBOM M OTEYECTBEHHOM XHMHH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUIX 00 YCTpPONUCTBE MHpa U OOILECTBA;

I'pakaanckoro BoCnuTaHus

2) TpPENCTAaBICHHUS O COLHUAIBHBIX HOPMax W MpaBWIaX MEKIMYHOCTHBIX
OTHOIIEHUI B KOJUIEKTMBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOILIECTBEHHO
MOJIE3HOM,  Y4EOHO-UCCIEeNOBAaTEeNbCKOW, TBOPYECKOM M JAPYrMX  BUJAX
JEeSATENbHOCTU; TOTOBHOCTU K Pa3HOOOPA3HON COBMECTHOWM [€ATEbHOCTH MpPH
BBIMIOJTHEHUM Y4YeOHBIX, TIO3HABATEIbHBIX 3a/a4, BBINOJIHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YUEOHBIX POEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAaHUIO
M B3aUMOIIOMOIIM B TIpolLlecce OTOW Yy4eOHOW NeSITeNbHOCTH; TOTOBHOCTH
OLICHUBAaThb CBOC TOBEJEHHWE U TMOCTYNKM CBOMX TOBApHILNEl C TO3ULHU
HPaBCTBEHHBIX U IIPABOBBIX HOPM C yUYETOM OCO3HAHUS MOCIEACTBUN MTOCTYIIKOB;

IleHHOCTH HAYYHOTO MO3HAHUS

3) MUPOBO33PEHYECCKHX MPEJCTABICHUNA O BEIIECTBE M XUMHUCCKOW pPEakiuH,
COOTBETCTBYIOIIUX COBPEMEHHOMY YPOBHIO Pa3BUTHsSI HAyKH M COCTABIISIONIUX
OCHOBY Il IOHUMAaHHs CYINIHOCTH HAy4YHOW KapTHHBI MUpA; MPEACTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTAX pPa3BUTHS MPHUPOJABI, B3aUMOCBS3SIX YEJIOBEKa C
PUPOJHOMN CPeIoH, O POJIM XUMHH B IIO3HAHUH 3TUX 3aKOHOMEPHOCTEH;

4) mO3HABaTE/IbHBIX MOTHUBOB, HAIPABJICHHBIX Ha MOJyYCHHE HOBBIX 3HAHUU IO
XUMHH, HEOOXOAUMBIX JJI1 00bSICHEHHUS HaOJI0/1aeMbIX MTPOIIECCOB U SIBJICHU;

5) mo3HaBaTeIbHOM, HHGOPMAIMOHHON U YMUTATEILCKON KYJIBTYPhI, B TOM YHCIIC
HaBBIKOB CaMOCTOATENIBHON paboThl C Y4YeOHBIMM TEKCTaMH, CIPABOYHOMU
JUTEPATypOr, JOCTYMHBIMU TEXHMYECKUMHU CpPEICTBAaMU HWHOOPMAIMOHHBIX
TEXHOJIOTH;

6) wmHTEepeca K OOYYCHHIO W TIO3HAHHIO, JHOOO3HATEIHHOCTH, TOTOBHOCTH W
CIIOCOOHOCTH K  caMooOpa3oBaHWIO, TPOSKTHOW W  HUCCIEN0BAaTEeIbCKOU
JESITEHbHOCTH, K OCO3HAHHOMY BBIOOPY HANpaBICHHOCTH W YPOBHS OOy4YEeHHS B
JIaJIbHCUIIIEM

DopMHUPOBAHUA KYJIbTYPHI 310POBbS

7) OCO3HaHWs IIEHHOCTH JKW3HH, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3I0POBBI0, YCTAHOBKHM Ha 3J0POBBIM 00pa3 »KWU3HU, OCO3HAHHUS TOCIEICTBUU U
HEMPUATHS BPEIHBIX MPUBBIUEK (YyHOTPEOJIECHHS aJIKOT0JIsl, HAPKOTUKOB, KYpEHHS]),
HEOOXOIMMOCTH  COOJIOJIEHUST TpaBui O€30MaCHOCTH TpH  OOpaleHuu C
XUMHUYECKUMU BEIIECTBAMU B OBITY U PeabHOM KU3HH;
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Tpynosoro Bocnuranus

8) mHTEepeca K MPaKTHUECKOMY M3YyUEHHIO Mpodeccuii U Tpyna pa3InyHOTo poja,
YBaXEHUE K TPYAy M pe3yjbTaTaM TpPYIAOBOM NEATEIbHOCTH, B TOM YHUCJIE Ha
OCHOBE IPUMEHEHHUs MPEAMETHBIX 3HAHU IO XHWMHH, OCO3HAHHOrO BbIOOpaA
WHIUBUIYATIHON TPAeKTOPUU MPOAOKEHUsT 00pa30BaHUs € YUYETOM JIMYHOCTHBIX
HMHTEPECOB U CIIOCOOHOCTH K XMMHUHU, OOUIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH;
yCIEHON NMpodecCuOHAIbHON IESITEIbBHOCTU U Pa3BUTHS HEOOXOJAUMbBIX YMEHUN;
TOTOBHOCTH a/IallTUPOBATHCS B MPOPECCUOHAIBHOM CPEJIE;

IKO0JO0rH4eCKOro BOCIIUTAHUSA

9) 9KOJOrMYECKH IeJeCOO0PA3HOr0 OTHOIICHHS K MPHUPOJAE KaK HCTOYHHUKY
KU3HU Ha 3emJie, OCHOBE €€ CYIECTBOBaHUS, MOHUMAaHUs IEHHOCTH 3JJ0POBOTO U
Oe3omacHoro oOpasza >KHU3HU, OTBETCTBEHHOI'O OTHOIIEHUS K COOCTBEHHOMY
bU3UYECKOMY M TICUXMYECKOMY 370pOBbIO, OCO3HAHUS ILIEHHOCTH COOIOJCHUS
npaBuiI OE30MacCHOTO TOBEJCHUS TP paboTe ¢ BEIIECTBAMH, a TAKXKE B CUTYyaITUsX,
YIPOKAIOMINX 3/IOPOBBIO U )KU3HHU JIHOJICH;

10) cmocoOHOCTH MPUMEHSTH 3HAHUS, MMOJTyYaeMble MPH U3YUYCHUH XUMHH, JIJIS
peleHus 3ajad, CBSI3aHHBIX C OKPYXKAlOIIeW MPUPOTHON Cpelo, MOBBIIMICHUS
YPOBHS  DKOJOTMYECKON  KYJIbTYphl, OCO3HaHUS TJOOQJIBHOTO  XapakTepa
AKOJIOTUYECKHUX MPOOJIEM U TTyTeH X PEIICHUS TOCPEACTBOM METOJI0B XUMUU;

11) DSKOJOrMYECKOr0 MBIINIJICHHS, YMEHHS PYKOBOIACTBOBATHCI MM B
MO03HaBaTEIbHON, KOMMYHUKATUBHOM U COIMAJILHOMN TTPaKTHKE.

METAINIPEIMETHBIE PE3YJIbTATBI

B cocraBe MerampeAMETHBIX pe3yJbTATOB BBIACISIOT 3HAYUMBbIC  JJIA
dbopMupoBaHUS MHPOBO33pPEHUS OOIEHAay4YHbIe TOHATHSA (3aKOH, TEOpHs,
OPUHIUI, THIOTe3a, (aKT, CHUCTEMa, IMPOIECC, IKCICPUMEHT H JIp.), KOTOPBIC
UCITONIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX IMpEeaMeTax M IMO3BOJISIOT Ha
OCHOBE 3HAHUHN W3 ITHX MPEeIMETOB (HOPMHUPOBATH MPEICTABICHUE O IEITOCTHOM
HayYHOW KapTUHE MHpA, U YHUBEpCAJIbHbIC ydcOHBIC NelCcTBUS (TI03HABATCIbHBIC,
KOMMYHHUKATHBHBIC, PETYJSITUBHBIC), KOTOpBbIE OOECIeUnBalOT (OpMHpPOBAHUE
TOTOBHOCTU K CaMOCTOSITEJIbHOMY IUJITAHUPOBAHHWIO M OCYIIECTBJICHUIO Yy4eOHOMU
JICSITEIbHOCTH.

MeranpeaMeTHbIe pPe3yJIbTaThl OCBOCHHS 00pa30BaTEIBHON IMPOTPAMMBI 110
XUMHUHU OTPaXaroT OBJIAJICHUE YHUBEPCAIbHBIMU ITO3HABATEIILHBIMU JICHCTBUSIMH, B
TOM YHCJIC:

ba30BbIMH JTOrH4eCKMMHU JelCTBUAMHA

1) yMeHHEM HCIIOJIb30BaTh IMPHUEMBI JIOTHUECKOTO MBIIIJICHUS MPH OCBOCHUU
3HAHUM: PACKPBIBATh CMBICI XMMHUYECKUX TOHSATUM (BBIACIATH MX XapaKTepHBIE
MpU3HAKH, YCTAHABIMWBATh B3aUMOCBS3b C APYTMMH MOHSATUSIMH), HUCHOJIH30BaTh
TIOHATHS JJ1s1 OOBSICHEHHS OTACIBbHBIX (PAKTOB M SIBICHHUI; BHIOUpPATh OCHOBAHUS U
KpUTEPUHU Il KIIaCCH(PUKAIMA XUMHYECKHUX BEIIECTB M XHMHYECKHX PEaAKIIHi;
yCTaHABIMBATh MPUYUHHO-CIICICTBEHHBIE CBS3U MEXKAY OOBEKTaMH HM3Yy4YCHUS,
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CTPOUTH JIOTUYECKHUE PACCYKICHUSI (MHIYKTHUBHBIC, ETYKTUBHBIC, IO aHAJIOTHUH);
JienaTh BBIBOJBI M 3aKJIFOUYEHUS,

2) yMEHHEM IMPUMEHITh B TMPOIECCe IO3HAHMS TOHATUSA (NMPEIMETHBIC U
METanpeIMETHbIC), CHMBOJIUYECKHE (3HAKOBBIC) MOJIENIU, UCTIOJIB3YEMbIE B XUMHUH,
peoOpa3oBBIBATH MIUPOKO MPUMEHSIEMbIE B XUMUU MOJICIbHBIE MPECTABICHUS —
XUMUYECKUI 3HaK (CUMBOJI DJIEMEHTa), XuMuueckas QopMmyna U ypaBHEHHUE
XUMUYECKOU peaKlMi — MPHU pelIeHUH y4eOHO-TT03HABATEIbHBIX 3a/a4; C YUYETOM
ATUX MOJIEIBHBIX MPEJCTABICHUN BBISBISATh U XapaKTePHU30BaTh CYIICCTBCHHBIC
MPU3HAKA H3y4yaeMbIX OOBEKTOB — XHUMHUYECKHUX BEIIECTB U XHMHYECKUX
peaKkIuii; BBISIBISATH OOIIUE 3aKOHOMEPHOCTH, NMPUYUHHO-CIEJICTBEHHBIE CBS3U U
IPOTUBOPEUHUS] B M3YYa€MBIX MPOIECCaX U SBICHUSIX; MpeJjlarath KPUTEPUU IS
BBISIBJICHUS ATUX 3aKOHOMEPHOCTEH U MPOTHUBOPEUHIL; CAMOCTOSITEIbHO BHIOUPATH
crnoco0 peuieHus yyeOHOU 3ajauM (CpaBHUBATh HECKOJIBKO BAapUAHTOB PEILICHUS,
BBIOMpAaTh HauOoyiee MOAXOIAIIMNA C YUYE€TOM CaMOCTOSITENIBHO BBIJICJICHHBIX
KpUTEPUEB);

Ba3zoBbIMU ncc/ie10BaATEILCKUMU J1eiCTBUSIMU

3) yMEHHEM HCITI0JIb30BaTh MOCTABJICHHBIE BOMPOCHI B KauyeCTBE MHCTPYMEHTA
MO3HAHMS, a Tak)Ke B KadeCTBE OCHOBBI sl (OPMUPOBAHUS THUIOTE3Bl TIO
IIPOBEPKE MPABHIBHOCTH BBICKAa3bIBAEMBIX CY)KICHUM;

4) npuoOpeTeHHe OIbITa MO IUIAHUPOBAHUIO, OPraHU3alid W TPOBEIACHUIO
YUYEHUYECKUX DKCIEPUMEHTOB: YMEHHME HaOJoJaTh 3a XOJOM IIpoliecca,
CaMOCTOSTEJILHO MPOTHO3UPOBATH €0 Pe3yNbTaT, (OPMYIUPOBATH 000OIICHUS U
BBIBOJBI 10 pE3yJIbTaTaM MPOBEACHHOTO ONBITA, UCCIIEIOBAHMS, COCTABISTh OTUET
0 MpoJIeNIaHHOM paboTe;

Paboroii c ungpopmanmeit

5) ymeHWeM BbIOMpaTh, AHAIU3UPOBATh M HHTEPIPETUPOBATH HHOOPMAIIHIO
Pa3TUYHBIX BUJOB U (HOPM MPECTaBICHUS, MOTYyIaeMyI0 U3 Pa3HBIX UCTOYHUKOB
(Hay4HO-TIONYJISIpHAsT ~ JIUTEpaTypa XHUMHUYECKOTO COJAEpP)KaHMs, CIPABOYHBIE
nocobusi, pecypcsl WHTepHETa); KPUTHYECKH OIICHUBATH MPOTUBOPEUHMBYIO U
HEJIOCTOBEPHYIO HH(DOPMAIIHIO;

6) yMEHHEM TMPUMEHSTH Pa3IMIHbIC METOJBI M 3allPOChl NIPHU TIOUCKE B O0TOOpe
uHOpPMAIIMM U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOMMMBIX [JIS1 BBIMOJTHEHHS
y4eOHBIX U MO3HABATEIBHBIX 3a7a4 OMPEECICHHOTO TUIIA; MPUOOPETEHNE OIbITa B
0o0JaCT  UCMOJIb30BaHUS  MH(DOPMAIMOHHO-KOMMYHHUKATUBHBIX  TEXHOJIOTHH,
OBJIQJICHUE KYJIbTYPOU aKTUBHOTO UCMOJIb30BAHUS PA3TUYHBIX IOUCKOBBIX CUCTEM;
CaMOCTOSITEIILHO BBIOMPATH ONTUMATBHYIO (OpMY MpeACTaBICHUS HHPOPMAIINH U
WUTIOCTPUPOBATh pElIaeMble 33Ja4d  HECJIOKHBIMH CXEMaMH, JuarpamMMaMu,
apyrumu popmMaMu rpa@uKu U KX KOMOUHAITUSIMU;

7) yMEHHEM WCIIOJIb30BaTh W aHAJIU3UPOBATh B TMIpOIEecCe YyYeOHOH W
MCCJIeIOBATEILCKON JEATENHPHOCTH WH(DOPMAIIUIO O BIUSHUW MPOMBIIUICHHOCTH,
CEIIbCKOTO XO35IMCTBA M TPAHCIIOPTA HAa COCTOSHUE OKPYXKAIOWIEH NPUPOAHOMN
Cpebl;

YHuBepcajJbHBIMU KOMMYHUKATUBHBIMH JIeHCTBUSIMH
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8) ymeHueM 3amaBaTh BOIPOCHI (B X0 TUANIOTA W/HIIH TUCKYCCUU) TIO CYIIECTBY
oOcyxaaeMoi Tembl, (QOpPMYTUpPOBATH CBOM NPEIJIOKEHUS OTHOCUTEIHHO
BBITIOTHEHHS TIPEJIOKEHHOM 3a/1a4u;

9) mpuoOpeTeHHne OMbITa MPE3CHTAIUU PE3YJIbTATOB BBIMIOJHEHUS XUMUYECKOTO
sKcrepuMeHTa (J1TabopaTOPHOTrO OIbITA, JA0OPaTOPHOM pabOThI MO UCCIIEIOBAHUIO
CBOMCTB BEIIECTB, Y4EOHOTO MTPOCKTA);

10) 3aMHTEpECOBAaHHOCTh B COBMECTHOW CO CBEPCTHHKAMHU ITO3HABATEIBHON M
MCCJIEeI0BATEIbCKON JIEATEbHOCTH MNpPH PEIICHUH BO3HUKAIOIIMX MpoOJeM Ha
OCHOBE y4e€Ta OOIIMX MHTEPECOB U COTJIACOBAaHMS MO3UIUN (0OCYXIeHUs, 0OMEH
MHEHHSIMH, «MO3TOBBIC IITYpMbI», KOOPAWHAIUS COBMECTHBIX JCHCTBHIA,
OTpeJIeIeHHe KPUTEPUEB MO OIIEHKE KaueCTBA BBIIOJIHEHHOW pabOThI U 1. );

YHHBePCAIbHBIMH PeryJIATHBHBIMH I CTBUSIMH

11) ymMeHHEM CaMOCTOSITEILHO OINPEIENATh LEIH JeSATeIbHOCTH, TIAHUPOBATH,
OCYIIECTBIISATh, KOHTPOJIHPOBATh U TMPHU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO
JEeSATENbHOCTh, BEIOMpPATh Hanbosiee 3(PPeKTUBHBIE CIIOCOOBI pelIeHus] YUeOHBIX U
MO3HABATEIbHBIX 3a/7a4, CaMOCTOSITEIbHO COCTaBISATh WM KOPPEKTHUPOBATH
NPE/UIOKCHHBIN  allTOPUTM JEHCTBUI TNpU BBIMOJHEHUW 3aJaHUA C y4eTOM
TIOJTyYeHHsI HOBBIX 3HAHUH 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX M PEAKIIUSIX;
OLICHMBATh COOTBETCTBUE MOJTYYEHHOTO pe3yJibTaTa 3asiBJICHHOM LIeTu;

12) yMeHHEM HCIOJIb30BaTh M AHAIU3UPOBATH KOHTEKCTHI, MpeajiaracMbie B
YCIIOBUU 3aJIaHUM.

INPEAMETHBIE PE3YJbTATbI

B cocraBe npeaMeTHBIX PE3yNbTaTOB 10 OCBOEHUIO 005S3aTENLHOTO COIEpKAHUS,
YCTAaHOBJICHHOTO JIaHHOW TIpUMEpPHOM pabodeil MporpaMMou, BBIICISIOT:
OCBOCHHBIE OOYYAIOIIMMUCS HAy4YHbIC 3HAHUS, YMEHHS M CIIOCOOBI JCHCTBUMA,
cnenuuyeckue Mg TPEeIMETHON o0nacT «XUMHUS», BHUIBI JEATEIBHOCTH TIO
MOJIYYCHUIO HOBOTO 3HAHHS, €ro MHTEpIpeTalui, MpeoOpa3oBaHUI0 U
NPUMEHEHHIO B PA3IUYHBIX YUEOHBIX M HOBBIX CUTYAIIUSX.

[IpenmeTHbIe pE3yabTAaThl OTPAKAIOT CHOPMUPOBAHHOCTh Y OO0YYaAIOIIUXCS
CIEIYIOINX YMEHUM:

8 kiacc

1) packpvieamv cmbici OCHOBHBIX XHMHYECKUX IIOHSATHH: aToM, MOJICKYJIa,
XUMHUYECKHM  BJIEMEHT, MPOCTOE BEIIECTBO, CJIOXHOE BEIIECTBO, CMECh
(omHOpOJHAsT W HEOJHOPOJHAs), BAJCHTHOCTh, OTHOCHUTEJIbHAs aTOMHas W
MOJICKYJIIpHAs Macca, KOJIWYECTBO BEIIECTBA, MOJIb, MOJISIpHAsE Macca, MaccoBas
JIOJISl XUMHYECKOTO 3JIEMEHTa B COCJIMHEHHMH, MOJIAPHBIM 00BHEM, OKCH/I, KHUCIIOTA,
OCHOBAHHE, COJIb, JJIEKTPOOTPULATEIBHOCTh, CTENEHb OKHUCJICHHS, XUMHUYECKas
peakims, KiracCu(pUKaAIAI PEaKIIHi: PEaKIMU COSTUHCHHS, PEaKIIMK Pa3I0KCHUS,
peaKkiuM 3aMeIIeHUs, pPEeaKkIMu OOMEHa, 9K30- M DHJOTCPMHUYECKHE PEaKIUu;
TEeIUIOBOM A(PGDEKT peaknuu; SApOo aToMa, IJIEKTPOHHBIM CIONH aToma, aTOMHAas
opOuTanb, pauyc aroMa, XUMHUYECKas CBs3b, MOJSPHAS M HEMOJSpHAS
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KOBQJICHTHAsl CBsI3b, MOHHASI CBSA3b, MOH, KATUOH, aHUOH, PAaCTBOP, MaccoBas J1OJIs
BelecTBa (IPOLIEHTHAS KOHIIEHTPAIlKs) B PACTBOPE;

2) unmocmpupoéams B3aMMOCBS3b OCHOBHBIX XUMHUYCCKUX MOHATHH (cM. 1. 1) 1
MPUMEHSITH 3T MOHSTHUS MIPU OMUCAHUU BEIIECTB U UX MPEBPAICHUN;

3) ucnonvzoeamv XUMUUECKYIO CUMBOJIMKY JIJISI COCTABJICHUS (POPMYJT BEIIECTB
Y YPABHEHUN XUMHUYECKUX PEAKLIUM;

4) onpedensimb BAJICHTHOCTh aTOMOB 3JICMECHTOB B OHMHAPHBIX COCIUHCHHSX;
CTENEHb OKHWCIICHUs] DJIEMEHTOB B OWHApPHBIX COCAMHEHUSX; MPUHAIJICKHOCTH
BEIIECTB K OINpPEACICHHOMY KJIAcCy COE€IMHEHUH Mo (opmynnaMm; BUJ XUMHYECKOU
CBs3U (KOBAJICHTHAs! U MOHHASI) B HEOPTAaHUYECKUX COSTUHECHUSIX;

5) packpvisame cmwicn Ilepuogudeckoro 3akona JI. WM. Mennaeneesa:
JEMOHCTPUPOBATh  TMOHMUMAaHWE  TEPUOJAMYECKON  3aBUCUMOCTH CBOWCTB
XUMHUYECKUX AJIEMEHTOB OT MX moJyioxkeHus B [lepuonuueckoil cucreme; 3aKOHOB
COXpAaHEHHUS MacChl BELIECTB, IOCTOSHCTBA COCTaBa, AaTOMHO-MOJIEKYJSPHOTO
yUeHHSs, 3aKOHAa ABOrajJpo; OMHUCHIBATH W XapaKTepU30BaTh TaOIUYHYIO (DopMy
[Tepuoanyeckoi cuCTeMbl XUMUUECKUX DJIEMEHTOB: Pa3inyaTh MOHSATUS «TJIaBHAsI
noarpymnmna (A-rpynna)» u «mnodouynas noarpynmna (b-rpynmna)», Mansie u Oonbiine
NEPHUOJIbI; COOTHOCUTH 0003HAYEHUS, KOTOPHIE UMEIOTCS B TaOIuUIE
«Ilepponmueckass cucrema xumuueckux osnemeHTtoB JI. M. MengeneeBa» c
YUCJIOBBIMU  XaPAaKTEPUCTUKAMU CTPOCHUS AaTOMOB XHMHYECKHX JJIEMEHTOB
(coctaB u 3apan sApa, oOIIee YHUCIO DSJEKTPOHOB W paclpesielieHhe HuX IO
AIEKTPOHHBIM CJOSIM);

6) xkraccupuyuposams XUMHUECKUE 3SJICMEHTHI;, HEOPraHMYCCKUE BEIICCTBA;
XUMUYECKHE Peaklnu (110 YUCIY U COCTaBY YYaCTBYIOLIMX B PEAKLIUH BELIECTB, IO
TEIII0OBOMY 3P (DEKTy);

1) xapaxmepuzosamv (onuceliéams) OOIIME XUMHUYECKHE CBOMCTBAa BEIICCTB
pa3IMYHBIX KJIACCOB, MOATBEPXKAAsl OIKUCAHUE MPUMEpPAMH MOJIEKYISPHBIX
YPaBHEHUH COOTBETCTBYIOIINX XUMUUYECCKUX PEaKIU;

8) npoecnozupoeams CBOWCTBA BEIECTB B 3aBUCUMOCTH OT HUX KauyeCTBEHHOTO
COCTaBa; BO3MOXHOCTU MPOTEKAHHUSI XMUMHUYECKHX IMPEBPAIICHUI B Pa3IUYHBIX
YCIOBUSIX;

9) 6wvluucAMb OTHOCUTEIBHYIO MOJCKYISIPHYIO W MOJISIPHYIO MacChl BEIIECTB;
MacCOBYIO JIOJI0 XMMHYECKOTO 3JIEMEHTa MO (opMmyJie COSAUHEHHUS; MAacCOBYIO
JIOJIF0 BEIIECTBA B pPacTBOPE; MPOBOAUTH PACUCTHl MO YPABHEHHUIO XHUMHUYECKOMU
peakiuu;

10) npumensimo OCHOBHBIE OTIEPAITUN MBICTUTEIILHOW JEATCIPHOCTH — aHAIU3 U
CUHTE3, CpaBHEHHE, 0000IICHNE, CHCTEMATU3AINIO, KIACCU(UKAIINIO, BBISIBICHHE
MPUYMHHO-CJICICTBEHHBIX CBA3€d — Il HW3Y4YEHUS CBOICTB BEIIECTB U
XUMUYECKUX PEaKIUi; eCTeCTBEHHO-HAYYHbIE METO/Ibl MO3HAHUSA — HAOJII0JCHUE,
U3MEPEHUE, MOJIETMPOBAHUE, SKCIIEPUMEHT (PeaibHbI U MBICIICHHBIN );

11) cnedosams npaBUIaM IMMOJIB30BAHMS XHMHYECKOH IMOCYI0W U JTAOOPaTOPHBIM
000py/I0BaHUEM, a TaKXKE MpaBUaM OOpalEeHHUs C BEIIECTBAMU B COOTBETCTBUHU C
MHCTPYKLIMSIMUA IO BBIMOJHEHHUIO JIA0OPATOPHBIX XUMHUYECKUX ONBITOB IO
MOJIYYEHHIO U COOMpPaHMIO Ta3000pa3HbIX BEIIECTB (BOAOPOAA U KUCIOPOAA),
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IIPUTOTOBJICHUIO PACTBOPOB C ONPEACICHHOM MACCOBOM JIOJEN PaCTBOPECHHOIO
BEILIECTBA; IUIAHUPOBATH W IPOBOAUTH XUMHUYECKHE DKCHEPUMEHTHI  IIO
pPAacCIlO3HABAHUIO PACTBOPOB MIEJIOYEH M KHUCJIOT C TMOMOIIBK HMHAMKATOPOB
(makmyc, peHondranenH, METUIIOPAHXK U JIP.).

9 kaace

B coctaBe npeaMeTHBIX Pe3yIbTATOB IO OCBOCHUIO 0053aTEIBLHOTO COJEPKAHUS,
YCTAHOBJIEHHOTO JaHHOW NpUMEpHOM paldodeil mporpamMmoil, BBIACINSIOT:
OCBOCHHBIE OOYYaIOIIMMUCSI Hay4yHbIE€ 3HAHUS, YMEHUS U CIOCOOBI JICUCTBUH,
cenuduyeckue Il MpeIMETHOM o00macTu «XuUMUs», BUIbI JEATCIBHOCTH IO
MOJIYYEHHUIO HOBOTO 3HAHUSA, €ro UWHTEpOpeTaluy, MNpeoOpa3oBaHUI0 U
IPUMEHEHHIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIUsX.

[IpenmerHble pe3ynbTaThl MPEJCTABICHBI OTpa)karT CPOPMUPOBAHHOCTh Y
00y4Jaromuxcs CICAYIOMMNX YMEHUI:

1) packpwieams cmbici OCHOBHBIX XMMHUYCCKHUX MOHATHN: XUMHUYCCKUN DJIEMEHT,
aToM, MOJIEKYJa, MOH, KaTUOH, aHWOH, MPOCTOE BEIIECTBO, CI0KHOE BEIIECTBO,
BaJICHTHOCTb, DJICKTPOOTPHUIIATEILHOCTh, CTENECHb OKHCICHHS, XHMHYECKas
peakIus, XuMu4YecKas CBsI3b, TEIIOBOU A(PHEKT peakiiuu, MOJb, MOJISIPHBIN 00BEM,
pacTBOp; DJIEKTPOJIUTHI, HEAICKTPOJIUTHI, JJICKTPOJUTHUECKAS JTUCCOIMAIIMS,
peakIuu MOHHOTOo OOMEHa, KaTajlu3aTop, XUMHUUECKOEe paBHOBECHE, OOpaTUMbIE U
HeoOpaTUMbIe peakuuu, OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIE peakiuu,
OKHCIIUTENb, BOCCTAHOBUTEIb, OKHCIEHUE M BOCCTAHOBJIEHUE, aJUIOTPOIHS,
aM(pOTEpHOCTh, XUMHUYECKas CBs3b (KOBaJieHTHAsi, MOHHAs, MeTaJUIM4ecKas),
KpUCTAJUIMYECKAs] PEUICTKA, KOPPO3HsI METAJUIOB, CIUIABBI; CKOPOCTh XUMHYECKOMN
peakiuu, npeaenbHo nonyctuMas konueHtpauus (ITJ1K) BemecTsa;

2) unnrocmpupoeams B3aUMOCBSI3b OCHOBHBIX XUMHUCCKUX MOHATHH (cM. 1. 1) 1
OPUMEHATH 3TH MMOHATHS NIPU OMUCAHUU BELIECTB U UX NPEBPALICHUI;

3) ucnonvzosamv XUMUYECKYIO CUMBOJIUKY ISl COCTaBJICHHUS (POPMYJT BEIIECTB
Y YPABHCHUN XUMHYECKUX PEaKIU;

4) onpedensime BaJCHTHOCTb M CTEIEHb OKUCICHUS XUMHUCCKUX DJIEMEHTOB B
COEIMHEHUSAX Pa3JIMYHOIO COCTABA; MPUHAMICKHOCTh BEUIECTB K OMPEACICHHOMY
KJIACCy COEMMWHEHUU 1o (opMmynaM; BHJ XUMHUUYECKOW CBs3W (KOBaJeHTHas,
HMOHHAsA, METAJUIMYECKAasl)) B HEOPraHMYECKUX COCIUHEHUSX; 3apsll HOHa MO
XUMHYECKOW (OopMyJie; XapakTep Cpeabl B BOAHBIX PACTBOPAaX HEOPTaHUUYECKHX
COEIMHEHUM, TUIl KPUCTAINIMYECKOMN PEIIETKH KOHKPETHOTO BEILIECTBA;

5) packpwvieamv cmwicn Ilepuommueckoro 3akona JI. WM. MengeneeBa u
JEMOHCTPUPOBATh €ro MOHMMAaHHUE: OIMUCHIBATH M XapaKTEPU30BaTh TAOIMYHYIO
dopmy Ileprognyeckoit cUCTEMbl XUMUYECKHUX JJIEMEHTOB: Pa3IMyaTh MOHSATHS
«rmaBHas noArpynma (A-rpymma)» u «modounas noarpynna (b-rpynma)», Mansie u
OonpIIFiE  TEPUONBI; COOTHOCHTH O0O3HAUEHHWs, KOTOpPhIE HWMEIOTCS B
MEPUOANYECKON TaOJIUIE, C YUCIOBBIMU XApaKTEPUCTUKAMU CTPOCHHUS aTOMOB
XUMHUYECKUX DSJIEMEHTOB (COCTaB W 3apsij siapa, oOllee YUCIO BJIEKTPOHOB U
pacnpeesieHue UX Mo 3JEKTPOHHBIM CJIOSIM); OOBSCHATH OOIIHE 3aKOHOMEPHOCTH
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B U3MCHCHHUH CBOMCTB 3JIEMEHTOB U MX COCIUHEHUN B MPEACIIax MaJIbIX IEPHOI0B
Y TJIABHBIX MTOATPYII C YYETOM CTPOCHHS UX aTOMOB,;

6) xraccuguyuposamv XUMHYECKHE SJICMCHTBHI, HEOPraHUYECKHE BEIICCTRA;
XAMHYECKUE PEakIuu (10 YUCIY U COCTaBY YYaCTBYIOIIUX B PEAKIIUU BEIIECTB, 11O
TEIIoOBOMY 3(dQeKTy, M0 U3MEHEHUIO CTENEeHEH OKHUCICHUS XUMHYECKUX
3JIEMEHTOB);

7) xapaxkmepuzosams (ONUCBHIBATBH) OOIIKME W CHCHUPUICCKUE XUMHUYCCKUE
CBOWMCTBa TPOCTBIX M CJIOXKHBIX BEIIECTB, MOATBEPXIas OMHUCAHUE MPUMEPAMHU
MOJICKYJIIPHBIX M HOHHBIX YPaBHEHUI COOTBETCTBYIONINX XUMHUYECKUX PEAKITHIA;

8) cocmaensamv  ypaBHEHHS  DJIEKTPOJIMTHYCCKOW  JUCCOLMAIMH  KHCIIOT,
HIEJIOYEH M COJIEHM; TOJHBIE W COKPAIICHHBIE YPaBHEHHUS pEaKUUHd HOHHOIO
oOMEHa; ypaBHEHUs PEaKIMi, MOATBEPKIAIOIINX CYIIECTBOBAHHE T'€HETUYCCKOMN
CBSI3M MEX]Ty BEIICCTBAMH PA3IMYHBIX KJIACCOB;

9) packpvieamv  cywHocmb  OKMCIWTEIIBHO-BOCCTAHOBUTEIBHBIX  PEaKIUi
TIOCPEJICTBOM COCTABJICHHS 3JICKTPOHHOTO OaJlaHCca 3TUX PEaKIIHiA;

10) npocrosuposams CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT HX CTPOCHHS,
BO3MOYXHOCTH MTPOTEKAHUS XHMHYCCKUX MPEBPAICHUI B Pa3JINYHBIX YCIOBHUSAX;

11) ebiuucasime OTHOCUTEIIBHYIO MOJICKYISPHYIO M MOJISIPHYIO MAacChl BEIIECTB;
MAacCOBYIO JIOJIFO XMMHYECKOTO 3JIEMEHTa 1O (OpMYyJIe COCTUHEHUS; MACCOBYIO
JI0JIF0 BEIIIECTBA B PAcTBOPE; MPOBOJUTH PACUCThI MO yYPAaBHCHHIO XUMHUYECKOU
peaKkIuu;

12) cnedosams npaBUIaM IMOJIB30BAHHMS XMMHUYECKOH IMOCYI0HM U J1TaOOPaTOPHBIM
000Opy/I0BaHHEM, a TaK)Ke IpaBUIaM OOpAICHHS C BEIIECTBAMH B COOTBETCTBHUU C
WHCTPYKIUSIMH TIO BBITIOJHEHUIO JIAOOPATOPHBIX XHMHYECKHUX OIBITOB 10
MOJIYYEHHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB (AaMMUAKa 1 YTIEKHUCIIOTO rasa);

13) nposooums peakiiuu, MOATBEPIKIAIONINEC KAYCCTBEHHBIH COCTAaB Pa3IMYHBIX
BEIIIECTB: PacIlO3HABATh OIMBITHBIM MYTEM XJIOPHUA-, OPOMHI-, HOIUI-, KapOOoHAaT-,
docdar-, cwimkar-, cynbdar-, THIPOKCU-UOHBI, KAaTHOHBl AaMMOHHS M HOHBI
M3YYEHHBIX METAJJIOB, MPHUCYTCTBYIONIUE B BOJHBIX PAacTBOPaX HEOPraHUYCCKHUX
BEIIECTB;

14) npumensims OCHOBHBIC OIICPAIIMH MBICIUTCILHON JESITCIBPHOCTH — aHAJIM3 U
CHUHTE3, CpaBHECHHE, O0O0O0OIICHHWE, CHCTEeMAaTH3alHMIO, BBISABICHUEC MPUINHHO-
CICACTBEHHBIX CBSI3¢M — JJII M3Y4YCHUS CBOWCTB BEIIECTB W XHMHUYCCKUX
peaKIuii; eCTECTBEHHO-HAyUYHbIC METO/bI ITO3HAHUS — HAOIIIOJCHUE, N3MEPCHHE,
MOJICTUPOBAHHUE, IKCTICPUMEHT (peanbHbIN U MBICJICHHBIH ).
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TEMATUYECKOE IIJIAHUPOBAHUE

Bcero 136 4, u3 HUX 7/ 4 — pe3epBHOE BpeMs
8 KJIACC (2 4 B Henemto, Bcero 68 4, u3 HUX 3 4 — pe3epBHOE BPEeMs)

[IpumepHBIE TEMBI,
PaCKpBIBAKOIINAE TAHHBIN
paszaen nporpaMmmsl, 1

KOJINYECTBO 4acoB,

OTBOJIMMOE HAa UX U3YUYCHUE

OcHOBHOE COACPIKAHUC

OCHOBHBIE BUJIBI AEITENBHOCTH
oOydJaromuxcs

DNEeKTPOHHBIN
o0pa3oBaTeIbHBIN

pecypcC

Pasnen 1. [lepBonavanbhbie xumuueckue moHsTHs (20 1)

Tema 1. Xumusa — BakHast
00J1aCTh €CTECTBO3HAHUS U
MPAKTUYECKOU 1€ TETbHOCTH
yenoBeka (5 1)

[Ipenmer xumun. Posib XUMUM B KU3HU

YeJ0BeKa. XMMHUS B CUCTEME HayK.

MeTtoapl mo3HaHUA B XUMUU. Terna u

Belectsa. Pusnueckue cBOMCTBA
BEIIIECTB. ArperaTHOe COCTOSHUE

BemiecTB. UNCTRIE BellecTBA U CMECH.

Cnioco0sI pa3aeneHust cMecei.

Du3NYECKUe U XUMHYECKUE SIBJICHUS.

[Ipr3Haky 1 yCcaoBUs TPOTEKAHUSA

XUMUYECKUX PeaKIuil. 3HAKOMCTBO C
IpaBWJIaMH 0€30MIaCHOCTH M IPUEMaMU
pabOTHI B XUMHUYECKOM JTaOOPATOPHH.

JdemMoHcTpaUM:
1. JTaGopaTopHoe 000py10BaHHE.

e  PackpsiBaTh CMBICH
U3y4YaeMbIX MOHSATUH.

e  PackpsiBaTh poJib XUMHUH B
MIPUPOJIC U KU3HU YETIOBEKA, €€
CBSI3b C IPYTUMU HAYKaAMHU.

e  Paznmnuats uncTeie
BEILIECTBA U CMECH; OJTHOPOIHbIE
Y HEOJAHOPOJHBIE CMECH.

e  Paznuuate ¢pusznueckue u
XUMUYECKHUE SIBIICHHUSI.

e  OmnpenensiTe NPU3HAKU
XUMHUYECKUX PEAKITUN U YCIOBHS
WX IPOTEKAHUS.

e  CnenoBath ImpaBuiIaM
M0JIb30BAHMS] XMMUYECKOU
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2. PaznuyHbie BUIBI XUMHUYECKON
HOCY/BI.

3. O6pa3iel BemecTs. 4. CiocoOb
pazneneHus cmecei (puiabTpoBaHueE,
BbITIAPUBAHUE, JUCTUIUISIINUA,
xpomarorpadus). JlabopaTopHsbie u
NpaKkTu4ecKue padorsl
Jlabopamopnusie onvimor: Onucanue
(bU3UYECKUX CBOWCTB BEIIECTB.
Pa3znenenue cMecu ¢ MoMoOIIbIO
marauta. Illpakmuueckue pabomot’
Ne 1. IIpaBuna paboTsl B 1a60paTopuu
U IPUEMBbI 0OpaIIeHus! ¢
71a60paTOPHBIM 000PYIOBAHHUEM.

Ne 2. Paznenenue cMmecelt (Ha nmpumepe
OYMCTKH MTOBAPEHHOM COJIN)

NoCyA0i U Ja00paTOPHBIM
000pyI0BaHHUEM, a TAKXKE
paBWJIaM OOpaILleHUs C
XMMHUYECKUMU BEIIECTBAMH B
COOTBETCTBHH C UHCTPYKITUSIMHU
0 BHITIOJTHEHHIO MPAKTUIECKUX
paborT.

e [lmaHupoBaTH M MPOBOIUTH
XAMUYECKUH IKCTIEPUMEHT 110
U3YyYCHUIO U OTMCAHUIO
(U3NIECKUX CBOMCTB BEIIECTB,
CIIOCOOOB pa3zieNieHus: cMecei
BEIIECTB.

e  lcnonws3oBath mpu
BBITIOJTHEHUHU Y4EOHBIX 3aJaHUI U
B IIPOILIECCE UCCIEA0BATENBCKOM
NEeSTebHOCTA HAYYHO-
HNOMYJISIPHYIO JIUTEPATYPy
XMUMHUYECKOTO COJepKaHMUs,
CIIpaBOYHBIE MaTepUaJIbI,
pecypcbl MHTEepHETA.

e  BricTpauBarts pazBEpHyTHIE
NUCbMEHHBIE U YCTHBIE OTBETHI C
OTropo¥ Ha HH(OPMAITUIO U3
y4eOHHMKa U CIIPABOYHBIX
MaTepPHaIOB, TPAMOTHO
UCTIOJIH30BATh H3yYCHHBIN
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MOHATUWHBIN amnmnapar Kypca
XUMHUU

Tema 2. BemectBa u
xuMuueckue peakmuu (15 9)

ATOMBI U MOJIEKYJIbI. XUMHUUECKHUE
3JI€MEHTHI. 3HaKU (CUMBOJIBI)
XUMUYECKUX 2JIeMEHTOB. [IpocThie u
CJIO’KHBIE BEIIECTBA. ATOMHO-
MOJIEKYJISIPHOE YUYeHUE. XUMUYECKas
dbopmyna. BajieHTHOCTH aTOMOB
XUMHUYECKHUX PJIEMEHTOB. 3aKOH
MOCTOSIHCTBA COCTAaBa BEIIECTB.
OTHOcUTENBHASI aTOMHAs Macca.
OTHOCUTENBHAs MOJIEKYJIIpHAs Macca.
MaccoBas 105151 XUMUYECKOTO
3J€MEHTa B coeAuHeHnn. Pusndeckue
Y XUMHUYECKHUE ABICHUSA. XUMHUUECKas
peakuus. [IpusHaku u ycinoBust
NPOTEKAHUSI XUMHUYECKUX PEAKIUN.
XUMHYECKUE YPABHECHUS.

THbl XUMHUYECKUX PEAKIIN T
(coenuHeHus, Pa3IoKEHHUS,
3aMelieHus, ooMeHa). 3aKoH
COXpaHeHHUs Macchl BeniecTs. M. B.
JIOMOHOCOB — YUYCHBIN-
SHIUKIIONEAUCT. JleMoHCcTpanuu
®dusnueckue BICHUS (pacTUpaHUe
caxapa B CTYIIKE, KUTICHUE U
KOHJICHCAIIUS BOJBI U T. 11.).

e [IpuMeHATH €CTECTBEHHO-
Hay4YHbIC METOJIbI TIO3HAHUS (B
TOM 4HKcIie Ha0JI0IeHHE,
MOJIEJIMPOBAHKE, IKCIIEPUMEHT)
Y OCHOBHBIE OTepaluu
MBICIIUTEIBLHON e TENHHOCTH
(cpaBHeHuUe, Kiaccudukaius)
JUTSI U3yYEHUS BEIIECTB U
XUMHUYECKUX PEaKITUH.

e PacKpbIBaTh CMBICI
M3Y4aeMbIX MOHITUHN U 3aKOHOB
Y IPUMEHSTH 3TH MOHATHUS [IPU
ONMCAHUU CBOWCTB BELIECTB U
YX IIPEBPALICHUM.

e Paznmuatrh Gpuznueckue u
XUMUYECKHUE SIBJICHUS,
OOBSICHATH UX CYIIHOCTb C TOYKU
3pEHUS] AaTOMHO-MOJIEKYJISIPHOTO
YUYEHHS.

e OnpenensiTe NTPU3HAKU
XUMUYECKHUX PEAKIUN, YCIOBUS
UX MPOTEKAHUSL.

e OOBSICHATH CYIIHOCTh
(GU3UYECKUX U XUMUYECKUX
SBJIEHUN C TOUKHU 3PEHUS
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XUMUYECKUE SBJICHUS (TOPEHUE CBEYH,
pa3oKeHue caxapa, B3auMOJCHCTBUE
CEpPHOU KUCIIOTHI ¢ XJIOPUIOM Oapus,
pasnoxenue ruapokcuaa meau(Il),
B3aMMOJICUCTBUE JKEJE3a C CEPOH,
B3aMMO/ICIICTBUE KeEJe3a C PACTBOPOM
cosi meau(Il)). Omerr,
WJUTIOCTPUPYIOUINNA 3aKOH COXPAHEHHUS
Macchl. JJabopatopHbie u
npakTuueckue padotsl JlabopatopHbie
onbIThl: [IpuMepbl hu3nyeckunx
ABJICHUM (IUIaBJICHUE BOCKA, TasiHUE
JbJIA).

[IprMepbl XUMHUYECKUX SBJICHUN
(mpokanvMBaHKE MEIHOUN MPOBOJIOKH,
B3aHMMO/JICHCTBUE M€JIa C KUCJIOTOM).
Mopaenu aToMOB B MOJIEKYII.
Buviuucnenusn

— OTHOCHUTEJIbHON MOJIEKYJIIPHOU
MacChl BEIIECTB;

— MAacCOBOH JOJU XUMHUYECKOTO
a7IeMeHTa 10 (popMyIie COeTMHECHHS

aTOMHO-MOJICKYJISIPHOTO YUCHHUS.

e KnaccupuuupoBathb
XUMHUYECKUE PEAKIUU (110 YUCTY
U COCTaBY PEarupyroImx u
00pa3yroumxcst BEUIECTB).

e CocTaBiarb GopMyIbI
OWHAPHBIX BEIIECTB 10
BAJICHTHOCTH U OTIPEJICIISATH
BaJICHTHOCTH 10 (hopMyiam
BEIIIECTB.

e PaccraBmate
KO2(DPUIIUEHTHI B ypaBHEHHUSIX
XUMHYECKUX PEAKIIUM.

e (CrenoBath MpaBuiamMm
IIOJIb30BAaHUSI XUMUYECKOU
MOCYJI0M 1 1a00paTOPHBIM
000pyI0BaHHEM, a TAKKe
npaBujIaM OOpaIleHHs ¢
BEIIECTBAMHU B COOTBETCTBUU C
WHCTPYKIIMSIMU T10 BHITIOJTHCHHUIO
71a060paTOPHBIX XUMUYECKUX
OTIBITOB.

e lcnonb30BaTh npu
BBITIOJTHEHNY yUEOHBIX 3aJaHUH
U B TIpoIiecce
HCCIIEN0BATEIBCKON
NeSATEeTHPHOCTH HAyJHO-
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NONYJIAPHYIO JINTEPATYPy
XUMHUYECKOT0 COAEpKaHUs,
CIIPaBOYHBIE MATEPHUAIIBL,
pecypcel HTEpHETA.

e BricTpauBath
pa3BEpPHYTbIE NUCBMEHHBIE U
YCTHBIE OTBETHI C OINOPOM Ha
uH(pOpMAIHIIO U3
yueOHUKA U CIIPAaBOYHBIX
MaTepuasoB, TPaMOTHO
UCII0JIb30BATh U3YUEHHBII
MIOHSTUHBIN armapar Kypca
XUMUU

Pa3nen 2. BaxHelilue npeacTraBuTe/ I Heopranudeckux Bemects (30 4)
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Tema 3. Boznyx. Kucnopon. | Bozgyx — cmech razos. CoctaB e PackpeiBaTh CMBICT

[Mousitue 06 oxcumax (5 u) BO3nyxa. Kucinoposm — 3jeMeHT u M3y4aeMBIX ITOHATHH 1
pOCTOE BemecTBO. O30H — MIPUMEHSATH 3TH MTOHATUS MPU
aJUIOTpOIHAsT MOAU(DUKALIUS OIMCAHMHU CBOMCTB BEIIECTB U X
Kucinopozaa. HaxoxaeHue KMCiopoaa B | mpeBpaiieHui.
npuponac, (bHSquCKHe N XUMHUYCCKUC ) XapaKTeppB()BaT[,
CBOMCTBA (PEAKIIUU OKUCIICHHH, (omuchIBaTH) COCTAB BO3/1yXa,
FOpeHI/Ie). Y cnoBusa BO3HUKHOBEHUS U (bﬂgﬂquKHe U XUMHUUYECKHUE
npekparieHus roperus. [lonsrue CBOMCTBA KUCIIOPOJIa, CIIOCOOBI
00 OKCHuaax. Crioco0bI MMOJIYy4YCHUA €ro IOJIYy4YCHHUs], IPUMEHECHUE U
Kucjiopozna B Ha60paT0pI/II/I u 3HAYCHUC B IPUPOJIC U )KUZHU
NpOMBIIIEHHOCTH. [[puMenenue YeJIOBEKA.
kuciopoaa. Kpyrosopot kucnopoja B e CpaBHHUBATh PEAKIUH
npupoze. TerioBoi s ext TOPEHUS U MEIJIEHHOTO
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XUMHYECKOW peaKlnu, MOHSATUE O
TEPMOXUMHUYECKOM YPAaBHEHUH, IK30- U
SHAOTEPMUYECKUX PEAKIUIX.
Tonnuso (HeTh, yrojab U METaH).
3arpsi3HeHHE BO3/1yXa, CIIOCOObI €ro
IIPEOTBPALLCHUSA. Y CUIICHUE
NapHUKOBOTrO 3(pekra, pa3pylieHue
030HOBOTO cJosi. JleMoHcTparuu
Bzaumopeticteue docdopa, cepbl

U JKeJie3a ¢ KUCIOpOAOM (BO3MOKHO
UCIIOJIb30BaHKE BUICO-OMBITOB).
Omnpenenenue coaepKaHus KUCIOpoa
B Bo3ayxe. OmnbITHI,
JE€MOHCTPUPYIOLINE YCIOBHS
BO3HUKHOBEHUS U NPEKpaILlEHUsS
TOpEHUS.

JlaGopaTopHble M NpaKTUYECKHE
padoThI

Jlabopamopnutii onvim:
O3zHakomileHHe ¢ o0pa3liaMu OKCUJIOB.
[Ipaktuueckas padora: Ne 3.
[Tomy4yenue u coOupaHue KUCIOpoa,
WU3YUYEHHUE €r0 CBOWCTB.

Botuucnenus

OKHCJICHHSI.

e Cobuparb npubOpHI 1715
TOJTyYEHUS KUCIOPOa
(BBITECHEHHEM BOJIBI M BO3/TyXQ).

e Pacmo3HaBaTh ONBITHBIM
IIyTEM KHCIIOPOJ.

e Hcnonws3oBarh
XHUMHYECKYHO CUMBOJIUKY JIJIS
cocTaBieHHs (OpPMYIT BEIIECTB,
MOJICKYJIIPHBIX YPaBHCHHM
XHUMHYECKUX PEAKIUH C yIacTHEM
KHUCIIOpO/a.

o  OOBIACHATH CYIIHOCTD
HKOJIOTHYECKUX MPoOIIeM,
CBSI3aHHBIX C 3arpsi3HEHUEM
BO3/IyXa.

e (CrnenoBaTh IpaBuiIaM
Oe3omacHoi paboTHI B
nabopaTopuu npu
UCIIOJIb30BaHUHM XUMHYECKOU
MOCY/bI U 000PYyIOBaHUs, a
TaKKe MpaBuIaM OOpaIIeHHs C
TOPIOYUMU BEIIECTBAMU B OBITY.

e [Inanuposarte u
OCYIIECTBJIATH HA TIPAKTHUKE
XUMHUYECKUE IKCITEPUMEHTHI,
IPOBOIUTH HAOTIOJCHUS, IETIATh
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— MOJIEKYJIIPHOU MacCChl KUCI0pOJa
1 030HAa HAa OCHOBAHWU aTOMHOU MAacCChI
XUMHUYECKOTO DJIIEMEHTA

BBIBO/IBI 110 PE3yJbTaTaM
AKCIIEPUMEHTA.

e  VY4acTBOBAaTh B COBMECTHOM
paboTe B rpymre.

e licnons3oBarts npu
BBHITIOJIHCHUHY YYE€OHBIX 3aJJaHUN U
B IIPOLIECCE UCCIEA0BATENBCKON
JESITETbHOCTH HAy4YHO-
MOMYJISIPHYIO JINTEPATYPY
XUMHUUYECKOTO COJIEPKAHUS,
CIIPABOYHbBIE MaTEPHUAJIbI,
pecypcsl HTEpHETA.

e BricTpauBaTh pa3BEpHYTHIE
MMCbMEHHBIE U YCTHBIE OTBETHI C
Onopoi Ha HHPOPMAIIUIO U3
y4eOHHMKA U CITPABOYHBIX
MaTepuasgoB, TPaAMOTHO
UCII0JIb30BATh NU3YYEHHBIN
MOHATUMHBIN anmnapar Kypca
XUMUU

Tema 4. Bogopon.
IloagaTrne o KucioTax
H COJISIX

(5@

Bonopon — aneMmeHT u mpocToe
BelecTBo. HaxoxaeHnue B mpupoe,
duznuecKkre U XUMHYECKUE CBOMCTBA
(Ha mpuMepe B3aUMOJICUCTBUS C
HEMETAJIJIaMU U OKCHJIAMHU METaJUIOB),
PUMEHEHHE, CITOCOOBI MOTYyICHHUS.
[TonsiTHE O KUCIOTAX U COMSIX.

e  PackpbIBaTh CMBICI
W3Y4YaeMbIX MOHATHUI U
MPUMEHSTH 3T MOHSITUS TIPU
ONMCaHUU CBOWCTB BEUIECTB U UX
MIPEBPALLICHU .

e  XapakTepu3oBaTh
(onuchiBaTh) puznUecKue u
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JdemoHncTpanumn

[lonyyenue, coOupanue u
pacro3HaBaHUE BOJOPOAA.

I'openue Bonopoaa.

B3anmopeiictBue Bogopoaa ¢ OKCUI0M
meau(Il).

JlaGopaTopHblie M MpaKTHYECKHUE
padoThI
JlabopamopHulii onvim:

B3auMoaeiicTBrue KUCIOT ¢ METaJUIaMHU.

IIpaxmuueckas paboma:
Ne 4. Tlonyuenue u cobupanme
BOAOpOJA, U3yYEHHUE €TO CBOMCTB.

Buviuucnenusn

— MOJIEKYJIIPHOM MaccChl BEIIECTBA Ha
OCHOBAHHMH aTOMHOM MacChl
XUMHYECKUX 3JIEMCHTOB

XMMHUYECKHUE CBOMCTBA BOJIOPO/IA,
CHIOCOOBI €ro MOJIyYEHHUs,
IPUMEHEHHUE.

e Cobupartp npubop st
MOJIYYEHHUS BOJIOPO/IA.

e Hcnonws3oBarh
XUMHUYECKYH0 CUMBOJIUKY JJIsI
cocTaBjieHUs1 (POPMYIT BEIIECTB,
MOJICKYJISIPHBIX YPaBHECHHIM
XUMHUYECKUX PEAKIHI C ydacTHEM
BOJIOPO/IA.

e (CrnenoBaTh npaBujam
Oe3omacHol paboThI B
JabopaTopuu npu
UCIOJIb30BAaHUH XUMUYECKOMN
MOCYJIbl 1 000py/IOBaHUS, a
TaKKe MpaBujaM OOpaIIeHHS C
TOPIOYMMHU BEIIECTBAMU B OBITY.

e [lnmanuposath u
OCYIIECTBIISITh HA TIPAKTHKE
XUMHYECKUE IKCTICPUMEHTHI,
IPOBOANTH HAOTIOICHUS, JeIaTh
BBIBOJIBI TIO PE3YJIbTaTaM
HKCIIEPUMEHTA.

e  Y4acTBOBaTh B COBMECTHOU
paboTe B rpymie

Tema 5. KonnuecTBEeHHBIE

KomnuecTBo Bemectsa. MoJb.

e  PackpbIBaTh CMBICI
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OTHOIICHHUA B XUMUHU

(4 =)

Monspras macca. 3akoH ABOraapo.
MounsipHblii 00beM razoB. PacyeTsl o
XUMHYECKUM YPABHEHUSIM.

JdemoHcTpanus
OO6pa31ibl BemecTB KoJInuecTBOM 1
MOJIb.

Buviuucnenusn

— 00BEMa, KOJIMYECTBA BEIISCTBA rasza
10 €r0 U3BECTHOMY KOJIMYECTBY
BEIIIECTBA UJIH 00BEMY;

— 00BEMOB ra30B MO0 YPaBHEHHIO
peaKIuy Ha OCHOBE 3aKOHA 00BEMHBIX
OTHOIIIEHUH Ta30B

M3y4aeMbIX IOHATUH U
INPUMEHSATH 3TH MTOHATHS, a TAKKE
W3YUYEHHBIE 3aKOHBI U TEOPHUH IS
pELIEHUs paCUETHBIX 3a7a4.

e  BruucIATH MOJIPHYIO
Maccy BEILECTB; KOJTUYECTBO
BELIECTBA, 00BEM Ta3a, Maccy
BEILIECTBA;

e [IpoBOoauTH pacyeThl MO
YPaBHEHHUSIM XUMHUYECKUX
peakImii: KoIu4yecTBa, 00bEMa,
Macchl BELIECTBA 10 U3BECTHOMY
KOJIMYECTBY, 00bEMY, Macce
pE€areHToB WU MPOIYKTOB
peaKiuu.

e BricTpauBath pa3BepHYThIE
MMCbMEHHBIE U YCTHBIE OTBETHI C
oropoi Ha nHMOpPMAIIHIO U3
yu4eOHUKA U CTIPABOYHBIX
MaTepuagoB, IPAMOTHO
UCIIOJIb30BATh U3YYCHHBIN
MIOHATUMHBIN alapar Kypca
XUMUU

Tema 6. Boga. PactBopsl.
[Tousate 00 ocHOBaHUAX

Gy

dusnyeckue CBOMCTBA BOABI. AHAIIN3 U
CHHTE3 — METOJIbl U3YUYE€HHUSI COCTABa
BOJIBI.

XHUMHYECKHE CBOMCTBA BOBI (PEaKIIuU

e  PackpbIBaTh CMBICI
M3y4aeMbIX OHATUH U
MIPUMEHSTH 3TH MOHATHUA PH
OMMCAaHWU CBOWCTB BEUIECTB U UX
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¢ MeTaJulaMH, OKCHUJaMH METaJIJI0B U
HEMETAJIJIOB).

CocraB ocHoBanuii. [lonsatue 00
WHJUKATOpax.

Bona kak pactBoputens. PacTBophI.
PactBOoprMOCTH BelecTB B BOJIE.
HacplmmeHnbie M HEHACKIIIIEHHBIE
pacTBOpbl. MaccoBasi J10Js BEIIECTBA B
pacTtBope.

Posb pacTBOpOB B pUpoO/Iie U B )KU3HU
yenoBeka. KpyroBopot Bojibl B
IpUPO/IE.

3arps3HeHue NpupoaHbIX Boa. OxpaHa
¥ OYHCTKA MPUPOJIHBIX BOJI.

JdeMoHCcTpanuu

DIEKTPOIU3 BOJIbI; CUHTE3 BOBI;
B3aUMOJEHCTBHUE BOJbI C METAINIAMHU
(Na, Ca) (BO3MOXHO UCTIOIh30BaHUE
BUJICOMATEPHAJIOB).

PacTBOpeHue BelecTs ¢ pa3nuyHoOn
PacTBOPUMOCTBHIO.

HccnenoBanne pacTBOPOB KUCIIOT U
LIEJI0YEH C MOMOILIBIO MHIUKATOPOB.

JlaGopaTopHblie M pakTHYECKHUE
padoThI

IIPEBPALLICHUM.

e  XapakTepus3oBaTh
(bu3nUecKre 1 XUMUYECKHE
CBOMCTBA BOJIBI, €€ POJIb KaK
PAcTBOPUTENSL B IPUPOIHBIX
nporueccax.

e CocTaBisATh ypaBHEHUS
XUMHYECKUX PEAKIUH C yHacTHEM
BOJIBI.

e  OOBIACHATH CYLTHOCTh
HKOJIOTUYECKHUX MPOOIIeM,
CBSA3aHHBIX C 3arpsiI3HEHUEM
IPUPOJHBIX BOJI, CIOCOOBI
OUYHCTKH BOJABI OT IPUMECEH,
MepBbI IO OXPaHE BOJ OT
3arpsA3HEHUS.

e [InmanupoBath u
OCYUIECTBIIATH HA IPAKTUKE
XUMHYECKUE IKCIIEPUMEHTHI,
POBOJIUTH HAOTIOACHHUS, JI€JIaTh
BBIBOJIBI 10 pe3yJIbTaTam
IKCIIEPUMEHTA.

e (CnenoBaTh NpaBUIaM
6e3omacHol paboTHI B
7abopaTopuu Npu
MCIIOJIb30BAHUH XUMHUYECKOM
MOCYAbI U 000PYIOBAHUSI.
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IIpaxmuueckas paboma:

Ne 5. TIpuroroBiieHue pacTBOpoOB ¢
ONPENEICHHOW MACCOBOM JT0NEN
PacTBOPEHHOI'O BEILIECTBA.

Buviuucnenusn

— C HCIOJIb30BAHHUEM IOHATHA
«MaccoBag JI0JIsl BEeIeCTBa B
pacTBope»

e [IpoBOAUTH BEIYUCIEHUS C
MPUMEHECHHUEM TTOHSATUS
«MaccoBas J0JIsl BELIECTBA B
pacTBope».

e licnons3oBarts npu
BBITIOJTHEHUHU Y4EOHBIX 3aJJaHUH U
B IIPOLIECCE UCCIIEI0BATENBCKOMN
NEATEIbHOCTH HAYyYHO-
NONYJIAPHYIO JINTEPATYPY
XUMHUYECKOTO COAEPIKAHMS,
CIIpPaBOYHBIE MaTEPHUAIbL,
pecypcsl HTEpHETA.

e BricTpauBaTh pa3BEpHYTHIE
MMCbMEHHBIE U YCTHBIE OTBETHI C
Onopoi Ha HHPOPMAIIUIO U3
y4eOHHMKA U CITPABOYHBIX
MaTepuasgoB, TPAMOTHO
UCII0JIb30BATh U3YYEHHBIN
MOHATUMHBIN anmnapar Kypca
XUMUU

Tema 7. OCHOBHBIE KJIaCCHhI
HEOpPraHUYECKUX
COEeIMHEHNN

(11 4)

Knaccuduxamus HeopraHU4ecKux
COCMHECHUM.

Okcuppl: cocTaB, Kiaccuukamms
(OCHOBHBIE, KUCTIOTHBIE, aM(OTEpPHEIE,
Hecosieo0pasyromure), HOMEHKIATypa
(MexxayHapoaHasi U TPUBHAJIbHAS).
[Tomydyenue u XUMHUYECKUE CBOMCTBA

e KraccudunmupoBaTh
M3y4aeMbI€ BEIIECTBA 10 COCTABY
1 CBOMCTBaM.

o CocraBusaTh GOPMYITBI
OKCHJOB, KUCJIOT, OCHOBaHUMH,
COJICH M HA3bIBaTh UX I10
MEKIYHAPOJHON HOMEHKJIATYypE.
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KHUCJIOTHBIX, OCHOBHBIX 1 aM(OTEPHBIX
OKCHJIOB.

OcHoBaHMs: COCTaB, Ki1acCUUKaIUs,
HOMEHKJIaTypa (MexayHapoHas U
TpUBHUAJIbHAs ), GU3HUECKHUE U
XUMHUYECKHE CBOMCTBA, CIIOCOOBI
MOJTYYCHUSI.

Kucnotsr: cocras, knaccudukanus,
HOMEHKJIaTypa, Gu3ndecKue u
XUMHUYECKHE CBOMCTBA, CIIOCOOBI
TIOJTYYCHUSI.

Psin akTMBHOCTH METaIOB.

Counu (cpenHue): HOMEHKIATypa,
CIOCOOBI OJTYYEHHUS, B3aUMOJIEHCTBHE
COJIEH C MEeTalIaMH, KHUCIIOTaMU,
HIEJI0YaMHU U COJISIMH.

I'eneTnyeckas cBA3b MEXKIy KilaccaMu
HEOPTraHWYECKUX COCTUHECHUM.

JdemoHcTpanumn

OO6pa3ipl HeOpraHUYECKUX BEIIECTB
pa3JIAYHBIX KJIACCOB.
B3aumoneiictBrue pacTBopa CepHOM
KUCIOTHI ¢ okcugoM Meau(Il).
Peakuus HenTpanuzanuu.
BriTecHeHHE 0THOTO METaJIa IPYTUM

e [Iporuosuposars cBOMCTBA
BELIECTB HA OCHOBE OOINX
XUMHUYECKUX CBOMCTB U3YUCHHBIX
KJIACCOB/TPYIII BEIIECTB, K
KOTOPBIM OHU OTHOCSITCSL.

e CocTaBisTh MOJIEKYJISIPHbIE
YpaBHEHHUsI PEaKIIHi,
WUTIOCTPUPYIOMINX XUMUYECKUE
CBOMCTBA U CIIOCOOBI MOTYUYEHUS
BEIIIECTB U3YYCHHBIX
KJIACCOB/TPYIIII, a TaKkKe
MOJITBEPKAAIOIINX T€HETHUECKYIO
B3aMMOCBSI3b MEKy HUMHU.

e [Ipou3BOAUTH BEIUUCTICHUS
10 YPaBHEHUSIM XUMUYECKHUX
peaKiuu.

e [ImanupoBath u
OCYIIECTBIISITh HAa MPAKTHKE
XUMUYECKHUE IKCIIEPUMEHTHI,
IPOBOJUTH HAOTIOIEHUS, JeIaTh
BBIBOJIBI TIO pE3yJIbTaTam
IKCIIEPUMEHTA.

e (CnenoBaTh NpaBUIaM
6e3omacHol pabOTHI B
7abopaTopuu Npu
UCII0JIb30BAHUM XUMHUYECKOMN
NOCYJIbl 1 000PYIOBaHMSI.
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U3 pacTBOpa COJIU.
JlaGopaTopHblie U IpakTHYECKHUE

padoThI
JlabopamopHvie onvimul.

B3auMoaeiicTBre KUCIOT ¢ METalJIaMHU.

[Tony4yeHnne HepacTBOPUMBIX
OCHOBAHMM.

B3aumopelicTBue HEpaCTBOPUMBIX
OCHOBAHHM C KUCIOTaMHU.

Paznoxenue runpokcuaa meau(ll) mpu
HarpeBaHuM.

Ilpaxmuueckas paboma:
Ne 6. Pemmenne skcriepuMeHTaIbHBIX
3a1a4 1o reme «OCHOBHBIE KIJIACChI

HCOPTraHUYCCKUX CO@HHH@HHﬁ)).

Boiuucnenusa
— 10 YPABHEHUSM XUMHYECKUX
peakiui

e licnons3oBarts npu
BBITNIOJIHEHUHU YU4EOHBIX 3aJaHUI U
B [IPOLIECCE HUCCIIEIOBATENBCKON
NEATEIIbHOCTH HAYyYHO-
NONYJIAPHYIO JINTEPATYPy
XUMHUYECKOTO COJIEPKAHNUS,
CIIpaBOYHBIE MaTEPHUAIIBL,
pecypcebl MHTEepHeTA.

e BricTpauBath pa3BepHYThIE
MIMCbMEHHBIE U YCTHBIE OTBETHI C
Oropoit Ha uH(OpPMAIHIO U3
yueOHUKA U CTIPABOYHBIX
MaTepuagoB, IPAMOTHO
UCII0JIb30BATh N3YYEHHBII
MOHSATUWHBIN amlmapar Kypca
XUMUU

Pasnen 3. Ilepuoguyeckuii 3akoH u [lepuoanyeckasi cucrema xumudeckux 3jieMmeHToB . U. MenaeneeBa.

CTpoeHue aTOMOB. XUMHYeCKasi CBA3b. OKNCIUTETbHO-BOCCTAHOBUTEIbHBIE peakiun (15 1)

Tewma 8. Ilepuogmaeckuit
3akoH u [lepuonnueckas
CUCTEMA XUMUYECKUX
3JIEMEHTOB

J1. 1. Menneneena.

ITepBble MOMBITKU KIaccU(PUKAIIIN
XUMHUYECKUX 37eMeHTOB. IlonsTie o
rpynIax CXOIHbIX JIEMEHTOB
(11€JI0YHBIE U IETTOYHO3EMETbHbIC
METaJIIbl, TaJIOT€HbI, UHEPTHBIC Ta3bl).

e  PackpsIBaTh CMBICI
MEPUOAYECKOTO 3aKOHA.

e [loHumars CylecTBOBaHHE
MEPUOANYECKON 3aBUCUMOCTH
CBOWCTB XMMHUYECKHX JIEMEHTOB
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Crpoenue aroma (7 1)

DneMeHThI, KOTOpble 00pa3yroT
aMdoTepHbIE OKCUJIBI U TUAPOKCHIBI.
[Iepnognueckuit 3aK0H U
[Tepuonnueckas cucrema XMUMUYECKUX
aneMmeHToB [l. . Menaeneena.
[Tepuomsl, rpymnmbl, MOATPYIIIHL.
DOU3UYECKUN CMBICIT MIOPSIAKOBOTO
HOMEpa dJIEMEHTA, HOMEPOB MEPUOAa U
rpynmsl. Ctpoenue atoMoB. CocTaB
aTOMHBIX sifiep. M30TOmnbI. DJIEKTPOHBI.
CtpoeHue JIeKTPOHHBIX 000JI0UeK
aTOMOB MEPBbIX 20 XUMUYECKUX
aneMeHTOB [leproIn4ecKoil CUCTEMBI
. Y. Menpeneena.

XapakTepucTuKa XMMUYECKOTO
DJIEMEHTA 10 €T0 MOJI0KEHHIO B
[Tepnonuueckoit cucreme /1. M.
Meuneneesa. 3HaueHue
[Iepuoanueckoro 3akoHa u
[Tepronndeckoi CHCTEMbI XUMUYECKUX
3JIEMEHTOB JJIsl Pa3BUTHS HAYKHU U
npaktuku. [{. 1. MenneneeB —
YYCHBIH, TIeJIaror 1 rpakJaHuH.

JdemoHcTpanumn
Kopotkoneprnoanas n
JUTMHHOTIEpHOHAS ()OPMBI

(M3MEHEeHue paInycoB aTOMOB U
AIEKTPOOTPULIATEIIBHOCTH ) U UX
COCJIMHEHUH OT IOJIOKEHUS B
MEPUOANYECKON CUCTEME U
CTPOCHUS aTOMa.

e VYcraHaBIMBaTh CBS3b
MEXKY MOJ0)KEHUEM AJIEMEHTA B
MEPUOIUUECKON CUCTEME U
CTPOCHHEM €ro aroMa (COCTaB U
3apsif sapa, 001ee Yucio
AJIEKTPOHOB U paclpeieieHue uxX
IO DJIEKTPOHHBIM CJIOSIM).

e [IpornosupoBaTh XapakTep
WU3MEHEHUS CBOMCTB 3JIEMEHTOB U
UX COEIMHEHUH 10 TpyniaM U
nepuoaam Ileproanueckou
CUCTEMBI.

e XapakTepuszoBaTh
XUMUYECKHUE DIIEMEHTHI MEPBBIX
TPEX NEPUOIOB, KaHs, KaJlbLUs
M0 UX MOJOKEHUIO B
[lepuoanueckon cucreme
. . Menpaeneena.

e (CnenoBaTh NpaBUIaM
6e3omacHol pabOTHI B
1abopaTopuu Ipu
UCII0JIb30BAaHUU XUMHUYECKOMN
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[Tepronnyeckoil CUCTEMBI XUMUYECKHUX
aneMmeHToB 1. 1. MeHpaeneena.
O3HakoMJIeHHE ¢ 00pa3laMi METAJIIOB
1 HEMETAJIOB.

JlaGopaTopHble M MpaKTHYECKHE
padoThI

JlabopamopHulii onvim:
B3aunmopelicTBue ruipoKcHia IIUHKA C
pacTBOpaMu KUCJIOT | IIeJIoUeit

MOCYJIbI K1 000PYIOBAHUS.

e BricTpauBath pa3BepHYTHIC
MACHbMEHHBIE U YCTHBIE OTBETHI C
Oropoil Ha uH(OPMaIIHIO U3
y4eOHHMKA U CTIPABOYHBIX
MaTepuaiaoB, FPaMOTHO
MCIIOJIb30BATh U3YUYEHHBIN
MOHATUWHBIN amnmapar Kypca
XUMUHU.

e licnons3oBarts npu
BBITIOJITHCHUY YUCOHBIX 3aIaHUI
TEKCThI y4eOHHMKA, CIIPaBOYHBIE
Mmarepuaisl (Ilepuoanueckyro
CUCTEMY XUMHYECKUX JIEMEHTOB
. . MeHnneneeBa, TabauIry
PacTBOPUMOCTHU KHUCIIOT,
OCHOBAHMU U COJICH B BOJIE,
AJIEKTPOXUMHUYECKUMN PSJT
HaIpPsKEHU METAIIOB).

e licnonp3oBarts npu
BBITIOJTHEHUHY YUEOHBIX 3aIaHUH 1
B IIPOLIECCE MCCIIENOBATEIBCKON
JESATENBHOCTH HAY4YHO-
MOMYJISIPHYIO JINTEPATYPY
XUMHYECKOTO COAEPKAHUS,
CIIPABOYHBIC MaTEpHUAIIbI,
pecypcol MHTEpHETA
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Tema 9. XuMmuueckas CBA3b.

OKHUCINTENBHO-
BOCCTAHOBHUTEIILHBIE
peakiu

(8 1)

DIEKTPOOTPULATETBHOCTD ATOMOB
XUMHUYECKHUX DJIEMEHTOB.

Xumudeckas cBsi3b (HOHHaS,
KOBAJICHTHAS TOJIApHASA U KOBAJIECHTHAs
HernossipHas). CTeneHb OKUCTIEHUS.
OKuCIUTENbHO-BOCCTAHOBUTEIILHBIE
peakiuu (OBP). [Iporeccer okucnenus
¥ BoccTaHOBJIeHUSI. OKUCIUTENU U
BOCCTAaHOBUTEIIH.

JdemoHcTpanumn
OKHCIIUTENBHO-BOCCTAHOBUTEIIbHBIE
pEaklMy: TOpEHUe, peakuu
Pa3I0KEHHUs, COCUHEHUS

e  PackpbIBaTh CMBICI
M3y4aeMbIX IIOHATUH.

e  Omnpenensars BUA
XUMUYECKOU CBSI3U B
COCIMHEHUHU.

e  Onpenenars CTENEHb
OKHUCJICHUS XUMHYECKOTO
aieMeHTa 1o hopmyJie ero
COCIMHECHUSI.

e  Onpenensarb JIEMEHT
(BEIIECTBO) — OKHUCIIHUTEb U
AJIEMEHT (BEUIECTBO) —
BOCCTAHOBHTEIIb.

o  OOBIACHATH CYIIHOCTD
MPOLIECCOB OKUCIIEHUS U
BOCCTaHOBJICHHSI.

e  CocCTaBaATh 3JIEKTPOHHBIN
Oaylalc ¢ y4eTOM Yucia
OTJIaHHBIX U MPUHATHIX
AJIIEKTPOHOB.

e CocCTaBisTh ypaBHECHHE
OKHUCIIUTEIBHO-
BOCCTAHOBUTEIILHOM PEAKIUU.

e licnonwe3oBats npu
BBITIOJIHEHUHY YUEOHBIX 3aIaHUIN
TEKCThl Y4EeOHUKa,
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®  CIpaBOYHBIE MaTE€pPHAIIbI
(MepruoANYECKYIO CUCTEMY
XUMHYECKUX JIEMEHTOB
. Y. MenneneeBa, Ta0auiLy
PacTBOPUMOCTHU KHUCIIOT,
OCHOBAHMU U COJICH B BOJIC,
AIEKTPOXUMHUYECKUH Pl
HaIpsKEHU METAJIIOB)
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9 KJIACC (2 4 B Hepento, Bcero 68 4, u3 HUX 4 4 — pe3epBHOE BpeMsi)

IIpumepHBbIE TEMBI,
PaCKpBIBAIOIINE TAHHBIN
paszaen nporpaMmmsl, U

KOJINYECTBO 4acoB,

OTBOAMMOE HA UX U3YyUYCHUE

OCHOBHOE coziep/KaHNe

OCHOBHBIC BUIBI ACATCIIBHOCTH
o0y4Jaronuxcs

DNEeKTPOHHBIN
o0pa3zoBaTeIbHBIM

pecypce

Pasnen 1. [lepBonavanbhbie xumuueckue moHsTus (20 1)

[ToBTOpeHue u yriayosieHue
3HaHUM OCHOBHBIX Pa3/EiioB

Kypca 8 kiacca
(5 %)

[Iepronnueckuit 3aK0H.
ITepuonnyeckas cucrema XMMUYECKUX
aneMmeHToB J[. 1. MeHnaeneena.
CtpoeHue aToMOB. 3aKOHOMEPHOCTH B
W3MEHEHUHU CBOMCTB XMMUUYECKUX
3JIEMEHTOB TEPBBIX TPEX MEPUOJIOB,
KaJIMSl, KaJblUs U UX COCAUHECHUH B
COOTBETCTBUM C MOJIOKECHUEM
3JIEMEHTOB B MEPUOIUYECKON CUCTEME
U CTPOEHHUEM HUX aTOMOB.
Kiaccudukanys 1 HOMEHKIaTypa
HEOPTraHWYECKUX BEIIECTB
(MeXayHapoaHasi U TPUBUAJIbHAS).
XHUMHUYECKHE CBOMCTBA BEIIECTB,
OTHOCSIIIUXCS K pa3JIMYHBIM KjlaccaM
HEOPTraHWYECKUX COCUHEHNH, UX
TEHETUYECKAS CBSI3b HEOPTraHUYECKUX
BEIIECTB.

CTpoeHue BelmecTBa: BUIbI

e  XapakTepu3oBaTh
XUMUUYECKHUE DJIEMEHTBI MEPBBIX
TPEX NEPUOAO0B, KA U KaIbIU
10 MX MOJOKESHUIO B
[Tepunoguueckoit cucreme
J1. 1. Menaeneena.

e Knaccudumuposats u
Ha3bIBaTh HEOPTAHUYECKHUE
BEIIIECTBA N3YYEHHBIX KJIACCOB.

e OmnuceiBath 001IHE
XHUMHMYECKHE CBOMCTBA BEIIISCTB
pa3JIUYHBIX KJIACCOB,
MOJITBEPKIATH CBOMCTBA
IIPUMEPAMHU MOJIEKYJISIPHBIX

YPaBHEHUN XUMHYECKUX PEAKIIUAMN.

e  Omnpenensars BUI
XUMUYECKOU CBSI3U U THUII
KPUCTAJUTUYECKOU PEIICTKU
BEILIECTBA.
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XUMHYECKOU CBSI3U U TUIIBI
KPUCTAIUIMYECKUX PEILETOK.
3aBUCUMOCTb CBOWCTB BEILIECTB OT UX
CTPOCHHS.

JdemoHcTpanumn

1. Moaenu KpUCTaNIMY€CKUX PEIIeTOK
HEOPraHWYECKHUX BEIIECTB.

2. KopoTkomnepuoHas u
JUTMHHOTIEPUOTHAST (DOPMBI
[Tepuoanyeckoi CUCTEMbI XUMUYECKUX
aneMmeHToB . 1. MeHnpaeneeBa

e [Iporuosuposars CBOKCTBA
BEILIECTB B 3aBUCUMOCTH OT UX
CTPOCHUS.

e BricTpauBaTh pa3BEpHYTHIC
MMICbMEHHBIE U YCTHBIE OTBETHI C
oropoit Ha uHpOpPMaIHIO U3
y4eOHMKA U CTIPABOYHBIX
MaTepuaioB, IPaMOTHO
MCIIOJIb30BATh U3YyUYECHHBIN
MOHATUWHBIN amnmapar Kypca
XUMUH.

e licnone3oBarts npu
BBITIOJTHEHUHU y4EOHBIX 3aJJaHUM U
B IIPOLIECCE UCCIIEA0BATEIIBCKOU
JEATEIbHOCTH HAYyYHO-
MIOIYJISIPHYIO JINTEPATYPY
XUMHYECKOT'O COIEP)KaHUs,
CIIPABOYHBIE MaTEPHUAJIbI,
pecypcol MHTEpHETA

Tema 1. OcHOBHEIE
3aKOHOMEPHOCTH
XUMHYECKUX pEaKIUi

(4 =)

Knaccudukanuys XuMruaecKux peakiui
0 Pa3JIMYHBIM MIPU3HAKAM (110 YUCITY U
COCTaBY yYacCTBYIOIIUX B PEAKIUU
BEIIIECTB, IO TEIUIOBOMY 3D PeKTy, 1o
VU3MEHEHUIO CTENICHEN OKUCIICHUS
XUMHUYECKUX JIEMEHTOB, 110
00paTUMOCTH, TIO YIACTHIO
KaTanu3aTtopa). IK30- U

e PackpbIBaTh CMBICH
W3Y4YaeMbIX OHATUHI U
MPUMEHSTH 3TU HOHITUS NIPU
ONMCaHUU CBOWCTB BEIIECTB U UX
MIPEBPALLICHU .

e Kiaccudunmponath
XUMHYECKHUE PEAKIINU 110
pa3JIMYHBIM IPU3HAKAM.
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SHJOTEPMHUYECKHE PEAKIIUH,
TEPMOXUMHUYECKHE YPABHCHUS.
IToHsATHE O CKOPOCTH XUMUUYECKON
peakIuu.

[TonsiTE O TOMOTEHHBIX U
reTEepPOreHHbIX peakiusax. [lonstue 06
00paTUMBIX U HEOOPATUMBIX
XUMHUYeCKuX peakiusax. [Toustue o
XUMHUYECKOM paBHOBecHU. DaKTOPHI,
BIIUSIOIINE HA CKOPOCTh XUMUUYECKOM
pEeaKIuu U MOJIOKEHUE XUMHYECKOTO
paBHOBECHS.
OKHCITUTENBHO-BOCCTAHOBUTEILHBIE
peakiuu (JIEKTPOHHBIN OasiaHc
OKHUCJIMUTENbHO-BOCCTAHOBUTEIbHOMN
PEAKIIUMN).

JdeMoHCcTpanuu

1. 3aBUCHUMOCTH CKOPOCTH XUMUYECKON
peaKIuu OT Pa3IUnIHBIX PAKTOPOB.

2. Bo3paeiicTBue KaTaauzaTopa Ha
CKOPOCTh XUMUYECKOU PEAKIIUH.

3. [Ipumepsr HEOOPATUMBIX U
00paTUMBIX PEAKIIHA.

4. CMelieHue paBHOBECUS XUMUYECKOM
peaKkiuu.

e VYcraHaBIMBaTh
3aBUCUMOCTh CKOPOCTH
XUMHUYECKOU PEAKIIUU OT
pa3Iu4HbIX (PAKTOPOB.

e [IpornosupoBath
BO3MO>KHOCTH MPOTEKAHUS
XUMHUYECKHUX TTPEBpaIEHU B
Pa3JIMYHBIX YCIOBUSIX.

e  Onpenensarb OKUCITUTEIb U
BocctaHoBuresib B OBP.

e CocCTaBaATh 3JIEKTPOHHBIN
OaJlaHC peakinH.

e [Ipou3BOAUTH BHIUNCICHUS
10 XUMHYECKUM YPABHEHUSIM.

e BricTpauBath pa3BepHYThIE
MMCbMEHHBIE U YCTHBIE OTBETHI C
Oropoi Ha nHMOpPMAIHIO U3
y4eOHHMKA U CIIPaBOYHBIX
MaTepuagoB, IPAMOTHO
UCII0JIb30BATh U3YYEHHBII
MOHATUMHBIN anmnapar Kypca
XUMUHU.

e licnone3oBats npu
BBITIOJIHEHUU YUYE€OHBIX 3aJaHUN 1
B IIPOLIECCE MCCIIEN0BATEIBCKON
JEATEeIbHOCTH HAYy4YHO-
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Buviuucnenusn

— KOJIMYECTBA BEIleCTBa, 00bEMa U
MaCChI pEareHTOB WM NPOYKTOB MO
YPaBHEHUAM XUMHUYECKUX PEAKIIUN

MOMYJIAPHYIO JIUTEPATYPY
XUMHUYECKOT0O COAEPIKAHUSA,
CIIPaBOYHBIE MaTEpUaJbI,
pecypcesl UHTEpHETA

Tema 2. DnexTponutuueckas
aucconuanys. XuMAYECKUeE
pEeaKiuu B pacTBOpax

(8 @)

Teopust AEKTPOTUTHIECKON
JUCCOLMALNN. DIEKTPOJIUTHI U
HEAJIEKTPOJIUTHI.

Katuonsl, aHnonsl. MexaHusm
JMCCOLIMAIIUY BEUIECTB C PA3IUYHBIMU
BHJIaMH XUMHUUYECKOM CBA3U. CTeneHb
nuccoryanui. CHIIbHBIE U clla0ble
3JIEKTPOJIUTHI.

Peakiiuu noHHOTO OOMEHA, YCIIOBHS MX
npoTekaHus. IoHHbIE YpaBHEHUS
peaKIuu.

XHUMHUYECKHE CBOMCTBA KHUCJIOT,
OCHOBAHHUM U COJIEH B CBETE
npeacTaBIeHUN 00
BJICKTPOIUTHYECKON JUCCOIALUH.
Cpena pactBopa. [lonsitue o
TUAPOJIN3E COJIEM.

KauecTBeHHbIE peakiui HA KATUOHBI U
AHUOHBIL.

e PackpsiBaTh cMBICI
M3Y4aeMbIX MMOHATHH, a TAKKe
CMBICJT TEOpUU
AJIEKTPOTUTUYECKON
JIMCCOITAIIAH.

o  OOBACHATH TPUUUHBI
HIEKTPOTIPOBOHOCTH BOJIHBIX
PacTBOPOB.

o CocraBisiTh ypaBHEHUS
JUCCOIIMAIINY KUCIIOT, IIeJoueH 1
COJICH, TTOJTHBIE U COKpPAIICHHBIC
MOHHBIC YPABHEHUS XUMHUUECKUX
peakIuii HOHHOTO OOMEHa.

e [InmanupoBath u
OCYUIECTBIIATH HA IPAKTUKE
XUMUYECKHUE IKCIIEPUMEHTHI,
IPOBOJUTH HAOTIOIEHUS, AeIaTh
BBIBOJIBI TIO PE3yJIbTaTam
HKCIIEPUMEHTA.

e (CrnenmoBaTh MpaBujiaM
0e3omacHoi pabOThI B
JabopaTtopuu Ipu
UCII0JIb30BAHUU XUMHUYECKOM
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JdemoHncTpanumn

DneKTpuyecKas MpoOBOJUMOCTD
PacTBOPOB BELIECTB; IBUKEHNE HOHOB
B DJIEKTPUYECKOM IIOJIE.

OnbIThL, WTIOCTPUPYIOIINAE PU3HAKU
NPOTEKAaHUs peaKlMii MOHHOT0 OOMEeHa.
OMnBITHI IO ONIPEAEIICHUIO CPEIBI B
pacTBOpax cojiel (xJopuia HaTpus,
KapOOHaTa HATpHsl, XJIOpHUIa IIMHKA).

JlaGopaTopHblie M MpaKTHYECKHUE
padoThI

JlabopamopHuiii onvim:

Peakiuu nonHoro oOMeHa B pacTBopax
AEKTPOJIUTOB: cyibdara Meau(ll) u
HIeNI04H, KapOOHaTa HATPHUS U COJISTHOU
KHUCTIOTHI, PEeaKIus HeHTpallu3aiu
MEXIY THIPOKCUIIOM KaJHs ¥ COJISTHOM
KHUCJIOTOM.

IIpaxmuueckas paboma:
Ne 1. Penienue skcrnepuMeHTaIbHbIX
3a7a4 10 TEME.

Botuucnenus
— M0 YPaBHEHUAM XUMUUYECKUX
peaxkiui

MOCYJIbI K1 000PYIOBAHUS.

e [Ipou3BOAUTH BEIYUCICHUS
110 XUMUYECKUM YPABHEHUSM.

e BricTpauBath pa3BepHYTHIC
MACHbMEHHBIE U YCTHBIE OTBETHI C
Oropoit Ha uH(pOpPMaIHIO U3
y4eOHMKA U CTIPABOYHBIX
MaTepuaaoB, IPaMOTHO
MCIIOJIb30BAaTh U3YUYEHHBIN
MOHATUWHBIN amnmapar Kypca
XUMUH.

e licnons3oBarts npu
BBITIOJTHEHUHU YUEOHBIX 3aJaHUI U
B [IPOLIECCE UCCIIEN0BATEIbCKON
JEATEIbHOCTY HAY4YHO-
MOIYJISIPHYIO JINTEPATYPY
XUMHYECKOTO COAEPIKAHUS,
CIIPAaBOYHbIC MaTEPHUAJIbI,
pecypcesl UHTEpHETA
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Paznen 2. Hemera/uibl M ux coexmuenus (24 4)

Tema 3. O0O1as
XapaKTepUCTHKA
XUMHUYECKUX DJIEMEHTOB

VIIA-rpynmsl. ['anorensl
(4 =)

OO61ast XxapakTepUCTUKa rajJOreHOB.
OcoOeHHOCTH CTPOCHUSI AaTOMOB ATHUX
AJIEMEHTOB, XapaKTEePHBIE JJIsI HUX
crenenu okuciienus. CtpoeHue u
dbu3uYecKre CBOMCTBA MPOCTHIX
BEII[ECTB — rajloT€HOB. XUMUYECKHE
CBOIICTBA Ha MpUMepe XJIopa
(B3auMOIeIiCTBUE C METAIIJIaMH,
HEMeETaJIaMHU, [IEJI0YaMHu).
Xnoposonopos. ConstHast KUCIOTA,
XUMHUYECKHE CBOMCTBA, MOJyYEHHE,
npuMeHeHne. KauecTBeHHbIE peakiuu
Ha TAJIOT€HU-UOHBI.

JlelicTBHE XJI0pa U XJIOPOBOAOPOJA Ha
OpraHu3M 4elioBeka. BaxkHenmme

XJIOPHUBI U UX HAXOXKJICHUE B IPUPOJIE.

JdemoHcTpanuun
Buneomarepuaibl: raloreHbl U UX
COCITUHCHHSL.

OO6pa3ipl XJTOPHJIOB.

JlaGopaTopHble U IpaKTHYECKHE
padoThI

JlabopamopHuwiii onvim:
PacnioznaBanue xJ10pu1-nOHOB.

e  OOBICHATH 00IIHE
3aKOHOMEPHOCTH B U3MEHECHUU
CBOMCTB HEMETAJIOB M MX
COCIMHEHUH B MpeJenax MajibixX
MEPUOJIOB U TJIABHBIX MOATPYIII
[lepuoanieckoi CUCTEMBI
XUMHUYECKHUX DJIEMEHTOB C YYETOM
CTPOCHHUSI UX aTOMOB.

e  XapakTepu3oBaTh
bu3nYeCKre U XUMHUYECKUE
CBOMCTBA MPOCTHIX BEUIECTB
rajoreHoB (Ha MpUMEpPE XJIopa) U
CJIO’KHBIX BEUIECTB
(xmopoBoaOpOaa, XIOpUAA
HATPHUSI ), CIOCOOBI UX MOITYYCHHS,
MIPUMEHEHHE U 3HAUYCHHE B
MPUPOJIE U KU3HU YEIIOBEKA.

e  Onpenenars rajJoreHu/1-
HOHBI B pacTBOpE.

e [Inanuposarte u
OCYUIECTBIIATH HA IPAKTUKE
XUMHUYECKHUE IKCIIEPUMEHTHI,
MIPOBOJIUTH HAOJOICHUS, AENIATh
BBIBOJIbI 110 PE3yJbTaTam
HKCIIEPUMEHTA.

e (CrmenoBaTh NpaBHIIAM
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IIpaxmuueckas paboma:
Ne 2. TonyueHue COMsTHON KUCIIOTHI,
U3YYEHUE €€ CBOMCTB.

Butuucnenusn

— I10 YPAaBHCHHUSIM XUMHUYECKHUX
pEaKInii, €CITM OJWH U3 PEarcHTOB JaH
B U30BITKE;

— 00BEMOB ra30B 10 YPaBHEHUIO
peakiny Ha OCHOBE 3aKOHA 00BEMHBIX
OTHOIIIEHUH ra30B

Oe3omacHoi paboThI B
1abopaTopuu npu
UCIOJIb30BAaHUHN XUMUYECKON
MOCYJIbI K1 000PYIOBAHUS.

e BricTpanBaTh pa3BEpHYTHIE
MMCbMEHHBIE U YCTHBIE OTBETHI C
oropoit Ha HHGOPMAIIUIO U3
yueOHUKA U CITPaBOYHBIX
MaTepHalioB, TPaMOTHO
UCIOJIb30BAaTh U3Y4YECHHbBIN
MOHSTUWHBIN anmnapar Kypca
XUMHH.

e lcnonb30BaTh npu
BBITIOJTHEHUHU y4EOHBIX 3aJJaHUM U
B MPOIIECCE UCCIIEI0OBATEIBCKON
NEesTeIbHOCTH

®  HAYYHO-TIOMYJISIPHYIO
JUTEPATYPY XUMUYECKOTO
COJIEpP>KaHMsI, CIIPAaBOYHbBIE
Matepualsl, pecypcel IHTepHEeTa

Tema 4. OGmas
XapaKTEepUCTUKA
XUMUYECKUX AJIEMEHTOB
VIA-rpynmsi.

Cepa u e¢ coeTuHEeHUS
(59)

OO6mas xapakTepuCTHKa JICMEHTOB
VIA-rpymmsl. OcoOO€HHOCTH CTPOCHHS
aTOMOB ATHUX AJIEMEHTOB, XapaKTEPHBIE
JIJI1 HUX CTETICHU OKUCJICHUS.
Crpoenre u (QuU3MYECKHE CBOMCTBA
MPOCTHIX BEIIECTB — KHUCJIOPOJIa U
cephl. AIITOTpONHBIE MOAUDUKAITUN

o  OOBsCHATH OOITHE
3aKOHOMEPHOCTHU B U3MEHEHUU
CBOMCTB 3J1eMeHTOB VIA-rpynisl
U UX COEJJMHEHUN C yUYCTOM
CTPOEHHS UX ATOMOB.

e  XapakTepus3oBaTh
bu3nYecKre U XUMHYECKUE
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KHUCJIOPOJa U Cepbl. XUMUYECKUE
CBOMCTBA CEPBHI.

CepoBonopo, cTpoeHue, huznyeckue
U XUMHUYecKkue cBoicTBa. OKCUIbI
Cephl KaK MPEeJICTABUTEN KUCIOTHBIX
okcuaoB. CepHasi KUCIIOTA,
dbu3nYecKre U XUMUYECKHUE CBOMCTBA
(oOmMe Kak MmpeAcTaBUTeNs Kiacca
KHUCJIOT U CrielUu(PpUIECcKue),
IPUMEHCHHE.

XUMHUYECKUE PeaKInu, JexkKaIlue B
OCHOBE IPOMBIIIEHHOTO criocoba
MOJIYYE€HUS CEPHOM KUCITIOTHI.
AnmnapaTsl ¥ TPOTEKAIOIINE B HUX
Ipolecchl (Ha mMpuMepe MPOU3BO/ICTBA
CEpHOM KHUCIIOTHI).

Conu cepHOM KUCITOTHI, KaueCTBEHHAS
peakius Ha cynb(aT-uoH.
Haxosxnenue cepbl U €€ COeIMHECHUI B
npupoje. XUMHUYECKOE 3arpsi3HEHUE
OKPY’KAIOIIEN CPEbl COCTMHEHUSIMU
cephbl (KUCIOTHBIE A0K/IU, 3arPA3HEHUE
BO3/lyXa U BOJOEMOB), CLIOCOOBI €r0
pPEeAOTBPAILICHHUS.

JdemoHcTpanumn

CBOMCTBA MMPOCTOr0 BEIMIECTBA
CEpBI U €€ COCTMHEHUI
(cepoBOI0pO/Ia, OKCUJIOB CEPHI,
CEpHOM KUCIIOTHI, CyIb(}aToB),
CIIOCOOBI UX MPUPOJIE U KUZHU
YeJioBeKa.

e  Onpenenars HAIMYUE
Cyib(haT-uoOHOB B PacTBOPE.

e  OOBACHATH CYIIHOCTD
HKOJIOTUYECKHUX MPOOIIeM,
CBSI3aHHBIX C TIEpepadOTKOM
COEJIMHEHUHN CEepBhl.

e [lmanupoBarth u
OCYIIECTBJIATH HA MPAKTHKE
XUMHUYECKUE IKCTICPUMEHTHI,

e [IpoBoauTh HaOIIOICHNS,
JIeaTh BBIBOBI IO pe3yJbTaTaM
HKCIIEPUMEHTA.

e (CnenoBaTh NpaBUIaM
6e3omacHol paboTHI B
nabopaTopuu npu
UCII0JIb30BAaHUU XUMHUYECKON
MOCYJIbIl 1 00OPYIOBAHMSI.

e [Ipou3BOaAUTH BHIYUCICHUS
M0 XUMUYECKUM YPABHEHUSIM.

e licnonp3oBats npu
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Konnexnuu (BuaeoMarepuaisl): cepa u
€€ COEIMHEHHS.

OOyrnuBaHue caxapa noj AeicTBueM
KOHILICHTPUPOBAHHOM CEPHOM KUCIIOTBHI.

JlaGopaTopHble M NIpaKTHYECKHUE
padoThI

JlabopamopHhulie onvimei:
O6napyxeHnue cyinbhaT-uoHOB.
B3aumopeiictBue pazoaBieHHON
CEpPHOM KUCJIOTHI C IIMHKOM.

Buviuucnenusn

— T10 YPaBHEHUSIM XUMHYECKUX
peaxkiuu;

— MAacCOBOU J0JIM BBIXOJa TPOAYKTa
peaxkiuu

BBITNIOJTHEHUHU YUYE€OHBIX 3aJJaHUI
TEKCTbl YYEOHHKA, CIIPaBOYHbIE
matepuansl ([lepuoanueckyro
CUCTEMY XUMHUYECKHUX DIIEMEHTOB
. 1. MenneneeBa, Ta0auILy
PacTBOPUMOCTHU KHUCIIOT,
OCHOBAHMU U COJICH B BOJE,
AIEKTPOXUMHUYECKUM PsJT
HaIpsKEHU METAIIJIOB).

e lcnonw3oBats npu
BBITIOJTHEHUHU y4EOHBIX 3aJJaHUM U
B IIPOLIECCE UCCIEA0BATENBCKON
NEeATEIbHOCTH HaYy4YHO-
NONYJIAPHYIO JIUTEPATYPY
XUMHUYECKOTO COJEpKaHUs,
CIIPaBOYHbBIE MaTEPHUAIIBI,
pecypcnl MaTEpHETA

Tema 5. O0Omas
XapaKTEePUCTHKA
XUMHYECKUX 3JIEMESHTOB V A-
rpynnsl. A3oT, docdop u ux
COCIMHEHMS

(7 =)

OO61ast xapakTepHUCTUKa JIEMEHTOB
VA-rpynmbl. OcCOOEHHOCTH CTPOEHUS
aTOMOB 3THX AJIEMEHTOB, XapaKT€pPHbIE
JUISl HUX CTETIEHU OKUCIICHUS.

A30T, pacipoCTpaHEHUE B IIPUPOJE,
du3nUecKre U XUMHUYECKUE CBOMCTRA.
Kpyrosopot a3ora B mpupoze.
AmMMHak, ero Gu3nuecKue u
XUMUYECKUE CBONCTBA, MOJTYyYEHHUE U
npumeHnenue. Coaum aMMOHUS, UX

e  OOBACHATH 00IIHE
3aKOHOMEPHOCTH B U3MEHEHUH
CBOMCTB AJIEMEHTOB V A-rpymnibl
U UX COCIMHEHUH C y4eTOM
CTPOEHHUSI UX aTOMOB.

e  XapakTepus3oBaTh
bu3HUecKre 1 XUMUYECKHE
CBOMCTBA MPOCTHIX BEIIECTB a30Ta
1 ¢hochopa U uX coeTUHESHUM
(amMmMmaka, coieii aMMOHUS,
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du3nUecKre 1 XUMHUIECKUE CBOWCTBA,
IPUMCHCHHE.

KadecTBeHHas peakiusi Ha HOHBI
aMMOHWUSI.

A3oTHas KUCIIOTa, €€ GU3HUecKue 1
XUMHUYECKHE CBOMCTBA (00IIHE KaK
IIPEJICTaBUTENS KJlacca KUCIOT U
cneruduyeckue). Mcnonp3oBanue
HUTPATOB U COJICH aMMOHUS B
KayeCTBE MHUHEPAJIbHBIX yI00pECHHUH.
XUMHYECKOE 3arpsI3HEHUE
OKpYXarolen cpeibl CoOeAMHEHUSIMU
a30Ta (KUCJIOTHBIE TOXKIH,
3arpsi3HEHHE BO3/1yXa, MOYBHI U
BOJIOCMOB).

docdop, aUIOTPOTHBIE MOAUDUKAITUH
docdopa, hpusndeckre 1 XUMHICCKHE
CBONCTBA.

Oxkcun dochopa(V) u hochopnas
KHUCTIOTa, PU3NYECKUE U XUMHIECKHUE
CBOMCTBA, noiaydeHue. KauectseHHas
peaknus Ha pocdaT-HOHBI.
Hcnonp3oBanue ¢pocdaToB B KAaUECTBE
MUHEPAITBHBIX YI00pEHUH.
3arps3HEeHUE NMPUPOIHBIX BOJIOEMOB
docdaramu.

JdemoHcTpanumn

a30THOM KHCIIOTBI, HUTPATOB,
okcuaa pocdopa(V) u
dbocdopHoit kuciaotsl, hochaTon),
CHOCOOBI UX MOJTYUYEHUS,
PUMCHEHHUE M 3HAYCHUE B
MIPHUPOJIC U KU3HU YEIIOBEKA.

e  Onpenensatb HOHBI
aMMOHUS U PocdaT-uOHBI B
pacTBope.

e  OOBIACHATH CYITHOCTH
HKOJIOTUYECKHUX MPOOIIeM,
CBSI3aHHBIX C HAXOXKJICHHEM
coenuHeHui azora u pocdopa B
OKpYy:Karolleu cpene.

e [InmanupoBath u
OCYIIECTBIISITh HAa MPAKTHKE
XUMHUYECKUE IKCIIEPUMEHTHI,
MIPOBOJUTH HAOTIOIEHUS, AeNIaTh
BBIBOJIBI TIO PE3yJIbTaTam
HKCIIEPUMEHTA.

e (CnenoBaTh NpaBUIaM
6e3omacHol paboTHI B
1a0opaTopuu Ipu
WCTIOJIb30BAHIH XUMUYECKOM
MOCYAbl U 00OPYIOBAHUS.

e [Ipou3BOAUTH BEIYUCICHUS
M0 XUMUYECKUM YPABHEHUSIM.
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Konnexuuu: ¢pocdop u ux
coenuHeHus. Bzanmoaencreue
KOHUEHTPUPOBAHHOU A30THOM
KHUCJIOTBI C MEABIO.

JlaGopaTopHble U IpaKTHYECKHE
padoThI

JlabopamopHuie onvimoi:

1. B3anMozeicTBrEe coeil aMMOHHUS C
HICII0YbIO.

2. O3HakoMIIeHHE ¢ oOpasiamMu
a30THBIX U (hoCHOPHBIX YIOOpECHUIA.
Ilpaxmuueckas paboma:

Ne 3. [Tonyuenue ammuaka, U3ydeHue
€ro CBOMCTB.

Boiuucnenua
— M0 YPaBHEHUSAM XUMUYECKUX
peakiui

e licnons3oBarts npu
BBHITIOJIHCHUY YUEOHBIX 3aIaHUI
TEKCThl Y4COHUKA, CIIPABOYHBIE
MaTtepuaibl (MepUOIUIECKYIO
CUCTEMY XMMHUYECKUX PJIEMEHTOB
. . Menneneea, Tabauiry
pacTBOPUMOCTH KHUCJIIOT,
OCHOBAHMU U COJICH B BOJIC,
AIEKTPOXUMHUYECKUHN PsiJT
HaIpsKEHU METAIIOB).

e licnons3oBarts npu
BBITIOJTHEHUHU YUEOHBIX 3aJaHUI U
B [IPOIIECCE UCCIIEI0OBATEIBCKOM
NEATEIIbHOCTU Hay4YHO-
NONYJIAPHYIO JINTEPATYPy
XUMHUYECKOTO COJIepKaHUS,
CIIPaBOYHBIE MaTEPHUAIIbL,
pecypcesl UHTEpHETA

Tema 6. OGmias
XapaKTEepUCTUKA
XUMUYECKUX AJIEMEHTOB
[V A-rpynmsl.

Yraepon u KpeEMHUHN U UX
COEIMHEHUS

(8 =)

Yraepon, aluIOTPOITHbBIE
MoIu(UKAIIUU, PACTIPOCTPAHEHUE B
npupoe, GU3nIecKue 1 XUMUIECKUE
CBONCTBA.

Ancop6musi. Kpyrosopot yrieponaa B
IpUpPO/IE.

Oxcunpl yriepona, ux Gusndeckue u
XUMHYECKHE CBOMCTBA, UX ICUCTBHUE Ha

o OOBsICHATH O0IITHE
3aKOHOMEPHOCTH B U3MEHEHUH
CBOMCTB 371eMeHTOB [V A-rpynmnbl
U UX COCIMHEHUH C y4eTOM
CTPOEHHUSI UX aTOMOB.

. XapakTtepu3oBaThb
bu3HUecKre 1 XUMUYECKHE
CBOMCTBA MPOCTHIX BEIIECTB
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KUBbIE OPTaHU3MBI, TIOTyYEHUE U
IPUMEHEHHE. JKOJOTUUECKUE
poOJIeMbl, CBSI3aHHBIE C OKCUIOM
yraepoaa(IV); runoresa riodanbHOTo
NOTEIJICHUS KJIMMaTa; MapHUKOBBIN

s dexr.

VYronpHas KMCIOTa U €€ COJIH, UX
du3znueckre 1 XUMUYECKHe CBOMCTRA,
MOJIy4€HUE U TPUMEHEHHE.
KauectBennas peakius Ha KapOoHaT-
WOHBI.

Hcnonb3oBanue kapOOHATOB B OBITY,
MEUIMHE, TPOMBIIIIIEHHOCTH,
CEJIbCKOM XO3SIICTBE.
[lepBoHauanbHbIe MOHATHS 00
OpraHMYECKUX BEIIEeCTBaX KakK O
COEIMHEHHUSX YTJIepO/ia: 0COOEHHOCTH
cocraBa u crpoeHus. [lonstue o
OMOJIOrMYECKU BaXKHBIX BEIIECTBAX:
KUpax, Oenkax, yrieBoaax.
MarepuanpHO€ €IUHCTBO
OpPraHUYECKUX U HEOPraHUYECKHUX
COCIMHEHUN.

Kpemnwnii, ero ¢puznueckue u
XUMHYECKUE CBOWCTBA, TOJIYYEHHUE U
IPUMEHEHHE B 3JIEKTPOHUKE.
CoenuHeHust KpEMHUS B IPUPOJIE.

yriaepoaa U KpeMHUS U X
COEJIMHEHUH (OKCHUJIOB yTiepoaa,
YTOJIBHOM KHCJIOTBI, KApOOHATOB,
OKCHIa KPeMHHUS, KpEMHUEBOH
KHUCJIOTBI, CHUIMKATOB), CITOCOOBI
UX MOJTYYCHUS, TPUMCHCHHE H
3HAYEHUE B MIPUPOJIC U )KU3HU
YeJIoBeKa.

) Omnpenensate KapOOHAT- U
CUJIMKAT-UOHBI B PaCTBOPE.
° OOBSCHATH CYITHOCTh

HKOJIOTHYECKHUX MPoOIIeM,
CBSA3aHHBIX C HAXOKJIECHUEM
YTJIEKUCIIOTO ra3a B OKpY Karolen
cperne.

. NnnroctpupoBath
B3aUMOCBSI3b HEOPTaHMYECKUX
COCJIMHEHHUH yIJIEpoaa U
OpraHUYECKHUX BEILIECTB.

. [InaHnupoBaTh u
OCYUIECTBIIATH HA IPAKTUKE
XUMUYECKHUE IKCIIEPUMEHTBHI,
BBIBOJIbI 110 PE3yJbTaTam
HKCIIEPUMEHTA.

) CrnenoBaTh npaBUJIaM
0e3omnacHoi paboThI B
1abopaTopuu Npu
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OG6mue npeacTaBieHUst 00 OKCHUJIE
kpeMuusA(IV) u kpemMHHEBOI KUCHOTE.
CuiiMkaThl, X UCIIOJIL30BaHUE B OBITY,
MEJIUIIMHE, TTPOMBIIIIICHHOCTH.
Baxuenmue cTpouTenbHbIC
MaTepHuasbl: KepaMHKa, CTEKIIO,
IIEMEHT, OCTOH, »KEJIC300CTOH.
[Tpobnemsl Ge3omacHOTO
WCITIOJTb30BAHUS CTPOUTEITBHBIX
MaTepHuasoB B IIOBCEIHEBHOM KU3HHU.

JdeMoHCcTpanuu

Mopenu KpUCTaNIMYEeCKUX PEIIeTOK
anmasa, rpaduTa, MOJICKYJIbI
dbynnepena.

AncopOnus pacCTBOPEHHBIX BEIIECTB
aKTUBUPOBAHHBIM yrieM. [IpoTuBoras.
Buneomarepuaibl: cuiMKaTHas
MIPOMBIIIICHHOCTbD.

Mojenu MOJIEKyJT OpraHUuYECKUX
BEIICCTB.

JlaGopaTopHble M MpaKTHYECKHE
padoThI

JlabopamopHuliii onvim.
KauecTBeHHast peakius Ha KapOOHAT-
VIOH.

HCIIOJIb30BaHUH XUMHUYSCKOM
MOCYJIbI 1 000PY/IOBAHMSI.

o Hcnonb3oBate n1pu
BBHITIOJIHCHUY YUEOHBIX 3aIaHUI
TEKCThl Y4COHUKA, CIIPABOYHBIE
martepuansl (Ilepuoguueckyro
CUCTEMY XMMHUYECKUX PJIEMEHTOB
1. . Menneneea, Tabnuiry
pacTBOPUMOCTHU KHUCJIIOT,
OCHOBAHMU U COJICH B BOJIC,
AIEKTPOXUMHUYECKUI PsiJT
HanpsH>KEHUM METAIIIOB).

° Hcnonb3oBaTh npu
BBHITIOJIHCHUY YUE€OHBIX 3a/IaHUH U
B MPOLIECCE UCCIIEA0BATENbCKOM
JEeSITEIbHOCTHA HAY4YHO-
MOMYJISIPHYIO JIUTEPATYPY
XUMHUYECKOTO COAEPKAHUS,
CIIPaBOYHbIC MaTEpHaJIbI,
pecypcenl UHTEpHETA
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lIpakxmuuyeckue pabomul:

Ne 4. TlonydyeHue yriaekucioro rasa.
KauecTBeHHast peakius Ha KapOOHAT-
HOH.

Ne 5. Pemnienue axcnepuMeHTaIbHBIX
3aja4 no reMe «HemeTammsy.
Buviuucnenusn

— 110 YPaBHEHUSIM XUMUYECKUX
peaKIuii, €CIM OJUH U3 PEAreHTOB JaH
B BHJIE€ BOJHOT'O pAcTBOpPA C U3BECTHOU
MacCOBOH goJien

Pa3nen 3. MeTa/LlIbl M HX CO€

auHenus (20 u)

Tema 7. O0mue cBoiicTBa
METAJIOB

(4 =)

OO6m1as xapaKTepuCTUKa XUMUYECKUX
DJIEMEHTOB — METAJJIOB HA OCHOBAHUHU
UX 1noJoxenus B [lepuoguueckon
CHCTEME XMMHUUYECKHUX DJIEMECHTOB

. . MeHneneeBa 1 CTpOCHUS aTOMOB.
Ctpoenue MeTaiuioB. MeTtannnueckas
CBSI3b U METaJTHUYECKas
KpUCTAJUIMYECKAs] PEIICTKA.
DIEKTPOXUMUYECKUHN Pl HAMIPSIKEHUM
MeTaaoB. DU3NYECKue U XUMHUUYECKHUE
CBOMCTBA METAJIJIOB.

OO6mme criocoObI MOTyYeHUS

METAJIJIOB.

[TonsiTHE O KOPPO3UU METAIIIIOB U
OCHOBHBIC CITOCOOBI 3aIIIMTHI OT

o PackpriBaTh CMBICT
W3y4aeMbIX OHATUHN U
MPUMEHSTH 3TH MOHSTHUS TIPU
ONMMCAHUW CBOWCTB BEIIECTB U UX
MIPEBPALLICHUN.

o OOBSCHATH O0IITHE
3aKOHOMEPHOCTH B U3MEHEHUU
CBOMCTB 2JIEMEHTOB-METAIIIOB U
UX COCUHEHUH C YUYCTOM
CTPOCHHS UX ATOMOB.

. XapakTepu3oBaTh
CTPOCHHE METAJIIIOB, 00IIHE
bu3nUecKre U XUMUIECKUE
CBOMCTBa METAJIJIOB.

o XapakTepu3oBaTh 001I1E

53




koppo3uu. CiuiaBsl (CTaib, YyT'yH,
JIOpATIOMUHUN, OpOH3a), UX
NpUMEHEHHUE B OBITY U
MIPOMBIIIIEHHOCTH.

JdemoHcTpanumn

O3zHakomIleHHe ¢ oOpa3liaMi METaJIoB
U CIUJIaBOB, UX (DU3NYECKUMU
CBOMCTBaMH.

Mojienu KpUCTaUIMYECKUX PEIICTOK
METAJLJIOB.

Buneomarepuansi: Koppo3ust
METaJJIOB.

JlaGopaTopHble M NpaKTHYECKHE
padoThI

JlabopamopHvie onvimei:
O3zHakomIleHHe ¢ 00pa3liaMu CIIJIaBOB
METaJJIOB.

3aBUCUMOCTb CKOPOCTH pPEaKIUu
MeTajuia ¢ KUCJIOTOW OT MPUPOAbI
MeTasa.

Boiuucnenun

— M0 YPaBHEHHSIM XUMUYECKUX
peaKkIuii, eclii OJUH U3 PearceHTOB
COJIEPKUT MIPUMECH

CHIOCOOBI OJTyYEHUS METAIIIOB.
o CnenoBaTh npaBuiaM
0e3omacHoi paboThHI B
1abopaTopuu npu
UCIIOJIb30BAHIH XUMHUYCCKOM
MOCYJIbI 1 000PY/I0OBaHMSI.

. [Ipon3BOANTH BEIYUCIIEHHUS
10 XUMHYECKUM YPABHEHUSIM.
o Hcnonb3oBate npu

BBITIOJITHCHUY YYCOHBIX 3aIaHUI
TEKCThl Y4COHUKA, CTIPABOYHBIE
Marepuaisl (Ilepuoanueckyro
CUCTEMY XUMHYECKUX IJIEMEHTOB
. . Menneneea, TabauIry
PacTBOPUMOCTHU KHUCJIOT,
OCHOBAHMHU U COJICH B BOJIC,
AJIEKTPOXUMHUYECKUMN PSJT
HaMnpsHKEHUM METaJIOB).

o Hcnonp3oBate npu
BBITIOJTHEHUHY yUEOHBIX 3aJaHUH U
B IIPOLIECCE MCCIIENOBATEIBCKON
JEATENbHOCTH HAY4YHO-
MOMYJISIPHYIO JINTEPATYPY
XUMHYECKOTO COAEPKAHUS,
CIIPABOYHBIC MaTEPHUAJIbI,
pecypcwl MaTEpHETA

Tema 8. Baxkneiimue

[[lenounsie metamisl. [TonoxeHue B

° OO0BAcHATE 00LINE
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MECTAJJIbI U UX COCANHCHUA

(16 1)

[Tepuonnyeckoi CUCTEME XUMUYECKUX
aneMmeHToB 1. 1. MeHaeneena,
cTpoeHue atomoB. Haxoxaenue B
pUPOJIE.

DU3NYECKUE U XUMUYECKHUE CBOMCTBA
(Ha mpumepe HaTpus U Kaus).
OKcubl ¥ TUAPOKCUIBI HATPUS U
kayus. [I[puMeHeHne meaouHbIX
METAJJIOB U UX COCTMHEHUM.
[Iles10uHO3EMENBHBIE METAJIIIBI MArHUM
Y KaJIbLUW, CTPOCHUE aTOMOB.
[Tonmoxenue B Ilepuoguueckoit
CHUCTEME XMMHUUYECKHUX FJIEMEHTOB

. . Menpeneena.

Haxoxnenue B npupoje. uznueckue
Y XMMUYECKHE CBOMCTBA. BaxkHelme
COEJIMHEHUS KaJbIUs (OKCHUJ,
TUJIPOKCHL, COJIN). JKECTKOCTh BOIBI U
CIIocoOBI €¢ yCTpaHCHUS. AJTFOMUHUM.
[Tonoxenue B [leproanueckoi
CHCTEME XUMHYECKUX DIIEMEHTOB

JI. 1. MenneneeBa, CTpoOeHUE aToMa.
Haxoxnenue B npupoae. Guznueckue
U XUMHYECKHE CBOMCTBA. AMpoTepHbIe
CBOMCTBa OKCHJIAa ¥ TUJIPOKCHU/IA.
Keneso. [lonoxenue B
[Tepuonnueckon cuCTEME XUMHYECKHUX

3aKOHOMEPHOCTH B U3MEHECHUU
CBOMCTB 3JIEMEHTOB-METAIJIOB B
TpYyINax U UX COCAUHEHUN ¢
Y4E€TOM CTPOEHHUS UX ATOMOB.

o Xapaktepu3oBaTb
bU3uYeCKre U XUMHUYECKUE
CBOMCTBA MPOCTHIX BEIIECTB
METAaIJIOB U UX COCIMHECHUM
(OKCHIOB, TUPOKCUIOB, COJIEH ),
CIOCOOBI UX MOJTYUYCHUS,
MIPUMEHEHHE Y 3HaUYCHUE B
MPUPOJIE U KU3HU YETIOBEKa.

o Pacno3HaBath ¢ MOMOIIBIO
KAUeCTBEHHBIX PEAKINI HOHBI
METaJIJIOB (MarHusi, aJtOMUHUS,
IIUHKA, JKeJie3a, MEJN).

. [ImanupoBaTh 1
OCYUIECTBIIATH HA IPAKTUKE
XUMHUYECKHUE IKCIIEPUMEHTHI,
IPOBOJUTH HAOTIOIEHUS, JAeIaTh
BBIBOJIBI 110 PE3YyJIbTaTaM
HKCIIEPUMEHTA.

o CrnenoBath npaBuiiamMm
6e3omacHol pabOTHI B
7abopaTopuu Npu
UCIIO0JIb30BAHUHN XUMHUYECKOMN
MOCY/JIbl 1 000PYIOBAHMSI.
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aneMmeHToB Jl. 1. MeHaeneena,
cTpoeHue aroma. Haxoxenue B

npupoje. PU3ndecKue 1 XuMHIECKUE

cBorcTBa. OKCUABL, TUAPOKCUIBI U
cosm xenesa(ll) u xeneza(Ill).

JdemoHcTpanun

B3aumonericTBrue HaTpUs ¢ BOJOM.
OkpanmBaHue MmiaMeHu HOHAMHU
HaTpus U Kaius. OkpaniMBaHue
IUIaMEHU MOHAMM KabIMs.
BzaumopaeicTBre OKCHIa KaJIbIUs C
BOJIOW. BujeomMarepualibl: ropeHue
JKeJie3a B KUCIIOPOJE U XJIOpE.

JlaGopaTopHble M NpaKTUYECKHE
padoThI

JlabopamopHvie onvimei:
O3znakomiieHHe ¢ oOpa3iamu
AJTIOMHUHMS U €0 CILIABOB.
AmdoTepHbIe CBOMCTBA THAPOKCHIA

amoMuHMs. KauecTBEeHHEIE PCAKIIUH Ha

HMOHBI JKeJe3a.

Ilpakxmuueckue pabomoi.

Ne 6. J)KEcTKOCTh BOJBI I METOIBI €¢
YCTpaHCHHUS.

Ne 7. PemieHue s3KkCriepuMEHTabHbBIX

o [Ipon3BOANUTH BEIYUCIEHHUS
10 XUMHYECKUM YPABHEHUSIM.
o BricTpanBaTh pa3BEpHYTHIE

MACHbMEHHBIE U YCTHHIE OTBETHI C
Oropoit Ha uH(MOPMAIIHIO U3
yueOHUKA U CTIPAaBOYHBIX
MaTepuagoB, IPAMOTHO
UCII0JIb30BATh U3YUEHHBII
MOHATUWHBIN amnmapar Kypca
XUMUH.

o Hcnonb3oBate npu
BBITIOJTHEHUHU YUEOHBIX 3aJaHUI U
B [IPOLIECCE UCCIIEA0BATEIIbCKON
JEATEIbHOCTY HAy4YHO-
MOIYJISIPHYIO JINTEPATYPY
XUMHYECKOTO COAEPIKAHUS,
CIIPAaBOYHbIC MaTEPHUAJIbI,
pecypcesl UHTEpHETA
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3ajJ1a4 no TemMe «MeTajib».
Buviuucnenusn

— II0 YPABHEHUAM XUMUYECKUX
peaKIui, €CIU OAVH U3 PEArCHTOB JaH
B U30BITKE WJIH COJIEPKUT IPUMECH;
— MAacCOBOM JOJIM BBIXOJA MPOJYKTa
peakuu

Paznen 4. Xumusi 1 oKpy:kamomas cpeaa (3 u)

Tema 9. Bemectsa u
MaTepHaJIbl B KU3HU
yenoBeka (3 u)

HoBbie MmaTepuasbl 1 TEXHOJIOTHUH.
BemiecTBa u matepuaiisl B
MTOBCETHEBHOM JKM3HU YEIOBEKA.
XUMUS U 310POBbE.

be3omnacHoe ucnoab30BaHKe BEIIECTB U
XUMHYECKUX PEAKIIUiA B OBITY.
[TpupoaHbIe HCTOYHUKHU
yII€BOAOPOIOB (YroJib, IPUPOIHBIN
ra3, He)Th), IPOYKTHI UX
nepepadboTKH, UX POJIb B OBITY U
POMBIIIJIEHHOCTH.

OCHOBBI 3KOJIOTUYECKOW TPAMOTHOCTH.
XUMHYECKOE 3arps3HCHUE
OKpY’Karouen cpebl (MpeaeabHo
JOMyCTUMAasi KOHIIEHTPALIUS BEIECTB
— [TIK).

Ponp xumun B pemennu
HKOJIOTUYECKUX TPOOIeM

. XapakTepusoBaThb PoJib
XHUMUU B pa3IMYHBIX chepax
NeATEeIIbHOCTH JIFOJICH, OCHOBHBIC
BEILIECTBA U MaTEpHUaJbl,
MIPUMEHSEMBIE B KU3HU
COBPEMEHHOTI'O YEJIOBEKA.

o OOBSICHATH yCIOBUS
0€30MacHOro UCTOIb30BaAHUS
BEILIECTB U XUMUYECKHUX PEAKIIHI
B OBITY.

o AHanu3upoBaTh U
KPUTHUYECKU OIICHUBATh
UHGOPMAIIUIO O BIUSHUH
MPOMBIIIJIEHHOCTH, CEITbCKOTO
X0341CTBA, TPAHCIIOPTA U Ap. Ha
COCTOSIHUE OKPYKAKOIIEH CPEIbI.
. YMeETh OKa3bIBaTh NEPBYIO
MOMOIIIb P XUMUYECKUX
0’KOTax U OTPaBJICHUSX.
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° IIpyHuMaTh yyacTtue B
oOcyxJIeHnu mpoOIemM
XUMHUYECKOU U DKOJIOTUYECKON
HaIPaBJICHHOCTHU, BbICKa3bIBaTh
COOCTBEHHYIO MO3ULIHIO 110
npoOJieMe U npejjaraTh
BO3MOXKHBIE TYTH €€ PEIICHUS.
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YYEBHO-METOJIMYECKOE OBECIEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIl YYHEHUKA

YyeOHuku:

Agtopsl O.C. I'abpuensn, N.I'. Octpoymos, C.A. Cnagkos
HaunmenoBanue Xumus 8 kiacc

NznarenscTBO, Toa. Mocksa «IIpocsemenuey, 2021
Astopsl O.C. I'abpuensu, U.I'. Octpoymos, C.A. Cnagkos
Haunmenoanue Xumus 9 kiacc

NznarenscTBO, roa. MockBa «IIpocBemnienuey, 2021

METOANYECKHUE MATEPHUAJIbI AJIS1 YUUTEJIA

o Tabpuensu O.C., Bockoboinukosa H.II., AmykoBa A.B. «Xumus.
Hacronpnas kaura Yuurensy». 8 kinace. — M.: [Ipoda.

e TaGpuensu O.C., Pynos H.I., B.. TonkyHoB. «XuMHUUeCcKui
AKCIIEPUMEHT B IKose». 8 knacc. — M.: JIpoda.

o TaGpuensu O.C., BockoboitaukoBa H.I1., «Xumus B Tectax, 3agaqax,
ynpaxHeHus1x». 8 — 9 kmaccel. — M.: [Ipoda.

o MynsTumennitnoe npuioxenue k YMK «Xumus» 8 knacc. Jlpoda.
PU3UKOH.

e Xumus (8-11 xnacc). Bupryansnas nadboparopus. JlabopaTopus cuctemMm
MynsTuMeaua, Mapl TV.

o Tabpuensu O.C., Pemetos [1.B., OctpoymoB U.T". «3agaun no xumuu u
criocoOsI ux pemenus» 8 — 9 kmaccel. — M.: Jlpoda.

e Camoyuurenb. Xumus ais Bcex — XXI (pemenue 3agay). 1 C.
OO6pa3oBarenbHas KOJIJICKIIMH.

e Hapwurarop. Xumus 8 kmacc. Mynptumenuitnoe yueoHoe nmocodue. @I'OC.
000 «/Ipodayr.

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETU UHTEPHET
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e [udposoit oOpazoBarenpHbiii KOHTEHT (1C ypok, Hosbri auck, POII,
AKnacc, ®oxchopn)

e Jleparornyeckas macrepckas, ypoku B MHTepHET u MHOroe apyroe. —
Pexxum moctyna: http:// teacher.fio.ru

e HoBeie TtexHomormu B  oOpazoBaHuu. — Pexum  gocryna:
http://edu.secna.ru/main

e IlyreBomurens «B Mupe Hayku» Ui LIKOJBHUKOB. — PexuMm nocryma:
http://www.uic.ssu. samara.ru/~nauka

o Merasunuknoneauss Kupunina u  Medonus. — Pexum goctyma:
http://mega.km.ru

e CaiiTel SHIIMKJIONEUH, HarpuMep: http://www.rubricon.ru; — Pexxum
noctyna://www.encyclopedia.ru

e VYyeOHble MaTepuaibl U ciaoBapu Ha caiire «Kupumn u Medoauii»
www.km.ru/education

e Mup xumuu http://chem.km.ru

MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE OBPA3OBATEJIbHOI'O
ITPOLOECCA

YUYEBHOE OBOPYJIOBAHHE
e HoytOyk

e [Ipoekrop
e DkpaH
e (CTeH/bl SKCMO3ULIMOHHbBIE

e Tabmuma «llepuogmdeckas cucremMa XUMHYECKHUX dnemeHToB J[.U.
MenneneeBay

e TalOnuira pacTBOPUMOCTHU KHUCIIOT, COJICH, OCHOBAHHIA B BOJIE

OBOPYJOBAHHUE JIUIs1 IPOBEAEHUA IABOPATOPHBIX, IPAKTUYECKHX PABOT,
JAEMOHCTPALIUA

XuMmudeckas MOCYyla, PEaKTUBBI, IITATHB JA0OPATOPHBIN, CIHPTOBKHU, CTOIUK
MOABEMHBIN, BEChl, KOJUIEKIMH (IIKaja TBEPAOCTH, BOJIOKHA, YYT'YH U CTallb,
TOIUIMBO, HE(PTh U MPOAYKTHl €€ MepepadOTKH, METAJUIbI U CIUJIaBbl, KAMEHHbBIN
YTOoJb U MPOAYKTHI €ro mnepepadoTKH, CTEKJIO U M3AEIUS U3 CTEKJIa, aTlOMHUHUIM,
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MUHEpaJbHbIE YA0OpEeHUs ), HAOOP MOJIENe KPUCTAIUIMYECKUX PELIETOK, BECHI,
npuOOp s MOJIyYEeHHUs ra30B (JaOOpaTOPHBIN).
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