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OO0mas xapakTepucTHKAa Y4eOHOro npeamera « XuMush)

VY4eOHblli mnpenMer «XuMHUS» BXOJUT B NpPEeAMETHYIO o0nactb «EcTecTBeHHOHaydHble TNpeaIMeTb». B cucreme
€CTECTBEHHOHAYYHOTO OOpa30BaHUs XUMHUS KAaK YUYEOHBIM MpEAMET 3aHUMAET BaXXHOE MECTO B INO3HAHWUM 3aKOHOB HPHUPOIbI,
(OpMHpPOBaHWM HAyYHOM KapTUHBI MHpPA, CO3JIaHUM OCHOBBI XMMHUYECKHX 3HAHWUW, HEOOXOIMUMBIX [JIsl MOBCEIHEBHOW MKU3HH,
HaBBIKOB 3/I0POBOT0 1 0€3011aCHOTO ISl YEJIOBEKA U OKPYKAIOIIEH €ro cpeibl 00pasa )KM3HH, a TAK)KE B BOCIIUTAHUH SKOJIOTMUECKON
KYJIBTYPBI.

VYcnemHocTh U3y4eHusl XMMUU CBsI3aHa C OBJIaIEHUEM XUMUYECKUM SI3bIKOM, COOJIIOZICHUEM MpaBui Oe30nacHoi paboThl Ipu
BBIIIOJIHEHUHA XMMHYECKOI0 3KCIEPUMEHTA, OCO3HAHMEM MHOTOYMCIECHHBIX CBSI3€M XMMHMM C JAPYTMMH HPEIMETaMH IIKOJIBHOTO
Kypca.

[IporpamMma BkiIro4aeT B ce€0si OCHOBbI HEOPraHMYECKOW M OpraHMYecKoM XumuM. ['TaBHON maeel MmporpaMMsbl SIBISETCS
co3aHue 0a30BOr0 KOMILIEKCA OMOPHBIX 3HAHUM MO0 XMMHUHU, BBIPAXKEHHBIX B (JOPME, COOTBETCTBYIOIIEH BO3pacTy 00yYaromUXCcs U
UX 0COOBIM 00pPa30BATENBHBIM OTPEOHOCTSM.

B conmepxaHnM JaHHOrO Kypca NPEICTABIEHBI OCHOBOIONATAIOIIME XUMUYECKHE TEOPETHUUECKHE 3HAHUS, BKIFOYAIOLIUE
W3YUYEHHE COCTaBa U CTPOCHHMS BEUIECTB, 3aBUCUMOCTH UX CBOVWCTB OT CTPOEHMS, IPOrHO3UPOBAHNUE CBOKMCTB BELIECTB, UCCIEA0BAHNE
3aKOHOMEPHOCTEN XMMUYECKUX MPEBPAIICHUI U ITyTEN YIPABICHUS UMH B LEJAX NOJYYEHUS BEIIECTB U MATEPUAIIOB.

TeopeTueckyr0 OCHOBY HM3y4YE€HHUS HEOPIaHMYECKOW XMMHUHU COCTABIIET aTOMHO-MOJIEKYJSIpHOE yuyeHue, [lepronnueckuit
3akoH J[.11. MeHneneeBa ¢ KpaTKUMH CBEAEHUSMHU O CTPOCHUM aTOMa, BUJIAX XUMHUUYECKOM CBSI3U, 3aKOHOMEPHOCTAX MPOTEKAHUS
XAMHUYECKUX PEAKIUH.

B wu3ydyeHMHM Kypca 3HAUWTENbHAs POJIb OTBOJMUTCS XHWMHYECKOMY 3JKCIEPUMEHTY: IPOBEACHHUIO NPAKTUYECKUX U
71a060paTOPHBIX pabOT, OMKUCAHUIO PE3YJIBTATOB YYEHUUECKOTO dKCTIEPUMEHTA, COOTIOCHUIO HOPM U MPaBHJI 0€30MacHON paboThI B
XUMHYECKOH J1abopaTopHH.

Peanuzanus qanHOM TporpaMmbl B Iporiecce oOydeHus mo3BOaUT oOyuatromumcs ¢ 3[1P ycBOUTH KITIOUEBBIE XUMUYECKUE
KOMITETEHLIUH U MTOHATH POJIb U 3HAYEHUE XUMHH CPEAU IPYTUX HAYK O IPUPOJE.

N3yyenne xuMuu criocoOCTBYeT (DOPMHUPOBAHHUIO Yy OOYYAIOLIUMXCS HAy4YHOTO MHUPOBO33PEHUS, OCBOEHUIO OOLIEHAYYHBIX
METO/I0B (HaOJII0IeHHEe, U3MEPEHUE, YKCIIEPUMEHT, MOJEIUPOBAHNE), OCBOCHUIO MPAKTUYECKOTO MPUMEHEHHUs HAy4YHbIX 3HAHWM,




OCHOBaHHOTO Ha MEXIPEAMETHBIX CBs3iX C mpenMeramu «Okpyxatoumit mup», «Dusuka», «buonorusy, «l'eorpadusy,
«Marematuka» 1 GOpMUPYET KOMIIETCHIIMH, HEOOXOANUMBIE SISl MPOAOKEHUST 00pa30BaHUs B 00JIACTH €CTECTBEHHBIX HAYK.

N3yuyenne xumuu crocoOCTByeT pa3BuUTHIO0 y oOydaroniuxcsa ¢ 3IIP mpocTpancTBeHHOro BooOpakeHus, (PyHKIIMOHATILHOM
IPaMOTHOCTH, YMEHHUS BOCIPUHUMATh U KPUTHYECKU aHAIU3UPOBATh MHGOPMALMIO, MPEACTABICHHYIO B pa3IMYHbIX (opmax.
3HaAYUMOCTb MPEAMETA JJI Pa3BUTHUS )KU3HEHHOUM KoMMieTeH1nu oOyyatomuxcs ¢ 3P 3akimoyaeTcsi B yCBOGHUHM OCHOBBI XUMUYECKUX
3HaHUM, HEOOXOAUMBIX JJI TOBCEAHEBHOM JKU3HU; HABBIKOB 3/J0POBOTO M 0€30MAaCHOIO IS YeJIOBEeKa M OKPYKAIOIIeH ero cpeibl
00paza u3Hu; GOPMUPOBAHUU IKOJIOTHIECKON KYJIbTYPHI.

[Iporpamma oTpaxkaer cojepkaHue OOy4YeHUsI MpPEeaAMETy «XUMHS» C Y4EeTOM OCOOBIX 0O0pa3oBaTElIbHBIX MOTPEOHOCTEH
obyuaronxcs ¢ 3[1P. OBnageHue y4eOHbIM IPEeIMETOM «XHUMHS MPEICTABIIAET ONPEACICHHYIO TPYAHOCTh ISl 00YYaIOLIUXCs C
3I1P. 310 cBsi3aHO ¢ OCOOEHHOCTAMU MBICTUTEIBLHON ESITEIBHOCTH, MEPUOJUIECCKUMU KOJICOAHUSIMU BHUMAHUSI, MaJIbIM 00BEMOM
namMsITH, HEJOCTATOUYHOCThIO OOIIEro 3amaca 3HaHWM, MOHWYKEHHBIM IMO3HABATEIIbHBIM MHTEPECOM M HU3KUM YPOBHEM PEUYEBOTO
pa3BUTHSL.

Jlsist mpeoioneHust TpyAHOCTEH B M3YYEHUHU y4yeOHOro mpeaMera «XuMHUsS» HEoO0XoauMma ajanTtaius o0bema M XapakTepa
y4eOHOTro MaTepuayia K MO3HABaTEIbHBIM BO3MOXKHOCTSIM JaHHOW KaTETOPHH OOYYaIOIIUXCS, YYET MX OCOOCHHOCTEH pa3BUTHSL:
UCIIOJIb30BaHUE aJITOPUTMOB, BHYTPUNPEIMETHBIX U MEKIIPEIMETHBIX CBSI3€H, IOCTENEHHOE YCIOKHEHUE U3y4aeMOT0 MaTeprara.

[Ipu n3ydeHnn XuMUU HEOOXOAMMO OCYIIECTBIISTh B3aUMOJICHCTBYE HA TIOJIMCEHCOPHOU OCHOBE.

TeopeTnuecknii Marepuanl PEKOMEHAYETCS H3y4aTh B MPOLECCE MPAKTUYECKOW MEATEIBHOCTH. BO3MOXKHO BBIJICIICHUE
OTJIETFHBIX YPOKOB Ha PEIICHHE 3a/1ay B CBSI3U CO CJIOKHOCTBIO aHanm3a Tekcta ooyuatomumucs ¢ 3I1P. Opranndeckoe equHCTBO
MPAKTUYECKON U MBICIUTEIBLHOM JCSATENIbHOCTH OOYYalolUXCs Ha YpPOKax XUMHUHU CIIOCOOCTBYET MPOYHOMY U OCO3HAHHOMY
YCBOEHHIO 0a3UCHBIX XUMUYECKUX 3HaHUN U yMeHui. Oco00oe BHUMAHHE MIPU U3YYCHUU XUMUM YICISETCS U3YYCHUIO «CKBO3HBIX)
MOHATUM U POPMHUPOBAHUIO HABBIKA CTPYKTYPHUPOBAHUS MaTepuaa.

Hesn u 3axa4u u3y4yeHust yueOHOro npeamera « XuMush»

Obwue yenu n3ydeHus: ydyeOHOro mpenMera «XHMHsS» NpeAcTaBieHbl B DenepalbHON MporpaMme OCHOBHOIO OOLIETO
oOpazoBanusi. OHM aKTyaJIU3UPOBAHBI C YUETOM HOBBIX IPUOPUTETOB B CUCTEME OCHOBHOTO OOIIEro 00pa30BaHusl, HAlIPaBJICHHOCTU
oOydeHus Ha pa3BUTHE U CAMOPA3BUTHE JIMYHOCTH, POPMUPOBaHUE €€ UHTEIJIEKTa U o01Iel KylnbTypbl. O0yueHne yMEHUIO YUYUThCS
U TIPOJIOJDKATh CBOE 00Opa3oBaHUME CAMOCTOATEIBHO B HACTOSINEE BpEeMsl SBISETCS OAHOM M3 BaKHEHUIIMX (YHKIMN yueOHBIX
IIPEAMETOB, B TOM YUCIE U «XUMUW.



st obyuaromuxcs ¢ 3I1P, Tak e, Kak U JJI1 HOPMATHBHO Pa3BUBAIOIIUXCS CBEPCTHUKOB, OCBAMBAIOIIMX OCHOBHYIO
00pa3oBaTeNbHyIO MTPOrpamMMy, TOMUHUPYIOIIEE 3HAaU€HUE MPUOOPETAIOT TaKKUe yeu, Kak:

* (dhopMUpOBaHUE UHTEIJIEKTYaJIbHO Pa3BUTOM JIMYHOCTH, TOTOBOU K COTPYIHUYECTBY, CAMOCTOSITEIIbHOMY MPUHSATUIO PEIICHUH,
CroCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOLIUMCS YCIOBUSIM JKU3HU;

" HamnpapJIEHHOCTb OOYYEHUS HAa CUCTEMAaTUYECKOE TPUOOIIICHUE YUalIuXCs K CAMOCTOSTEIbHON MMO3HABATENIbHOM e TEILHOCTH,
HAy4YHBIM U MIPAKTUYECKUM METO/AAM MO3HaHUS, POPMHUPYIOIIUM MOTHUBALIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMUMU;

= o0OecreueHue YCI0BUM, CITIOCOOCTBYIONIUX MPUOOPETEHUIO 00YYAIOIIUMHUCS OMBITa Pa3HOOOPA3HOU JEATEIbHOCTH, TO3HAHUS
Y CAaMOIIO3HAHMSI, KITFOUCBBIX HABBIKOB (KJTFOUEBBIX KOMITIETCHITHH ), HMEIONTUX YHHBEPCAIBHOE 3HAYCHUE JIJIS PAa3INYHBIX BUIOB
NEeSATETHLHOCTH,

* dopMHUpOBaHUE YMECHHI OOBSICHITH M OLICHUBATH SIBIICHHSI OKPY)KAIOIIIETO MUPA Ha OCHOBAaHWHW 3HAHWU ¥ OIIBITA, MTOJYICHHBIX
MIPU U3yYECHUN XUMUH;

* dopMupOBaHHUE Y 00YJAIONTUXCS TYMAaHUCTHUCCKUX OTHOIICHUH, TOHUMAHUS IIEHHOCTH XUMUYCCKUX 3HAHHUH JIJIs1 BRIPAOOTKH
HKOJIOTUYECKH I1eJIECO00pa3HOTO MOBEACHUS B OBITY U TPYIOBOHM JESITEIBHOCTU B LIENSAX COXPAHEHUSI CBOETO 3JI0POBbS U
OKpY’KarolleH MMPUPOIHOMN CPENbI;

" pa3BUTHE MOTHBAllMM K OOyYEeHHMIO, CIHOCOOHOCTEH K CaMOKOHTPOJIIO W CaMOBOCIIUTAHMIO HAa OCHOBE YCBOCHUS
00I11e4eNI0OBEYeCKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPOGUIsS U HAMPABIEHHOCTH JAJIbHEHUIIIETo 00ydYeHMUs.
Kypc HampaBieH Ha pemnieHwe CIeAyIoIUX 3a0ai, OOeCIeYMBAIOIINX peaTu3alui0 JTUYHOCTHO-OPUEHTUPOBAHHOTO U

JeSATeILHOCTHOTO MOAX0A0B K 00ydeHnio Xxumun odydaromuxcs ¢ 3[1P Ha ypoBHE OCHOBHOTO 00111€TO 00pa30BaHUS:

* ¢dopMHpOBaHKE MEPBOHAYAIBHBIX CHCTEMAaTU3UPOBAHHBIX MPEICTABICHUN O BEIIECTBAX, UX MPEBPAIICHUSIX U MPAKTUUECKOM
MIPUMEHEHUH; OBJIAJICHUEC MTOHATUHHBIM aliapaToM U CUMBOJIMYECKUM S3BIKOM XUMHH,

" 0CO3HaHUE OOBEKTHMBHOW 3HAYMMOCTH OCHOB XMMHUYCCKON HAYKH KaK 00JacTH COBPEMEHHOTO €CTECTBO3HAHUS, XUMUUICCKHIX
MIPEBPAIICHH HEOPTaHWYCCKUX M OPTraHWYECKHX BEIIECCTB KaK OCHOBBI MHOTHX SIBIICHUW >KMBOW W HEKHBOW TPHPOJIBI;
yriryOnIeHne MpeICTaBICHU O MaTepUaTbHOM €IMHCTBE MUPA;

" OBJIQJICHUE OCHOBAMH XMMHYECKOW T'PAMOTHOCTH: CIIOCOOHOCTHIO aHAIM3UPOBATh M OOBCKTHBHO OIICHUBAThH JKU3HCHHBIC
CUTYalllH, CBS3aHHBIC C XMMHCH, HaBBIKAMH OE30IaCHOTO OOpaIleHHs] C BEIISCTBAMH, MCIOJIL3YEMBIMH B ITOBCEIHEBHOMN
KU3HU, YMEHHEM aHAJM3UPOBATh U TUTAHUPOBATH DKOJIOTHMUECKU O€30IMacHOE MOBEJCHUE B IIETSAX COXpPAaHEHUS 370POBBS H
OKPYKarOIIEH CPEebl;



. (I)OpMHpOBaHI/Ie YMGHI/Iﬁ YCTaHaBJINBATb CBA3W MCKAY PCAJIbHO H3.6J'II-0I[3.CMI)IMI/I XUMHUYCCKUMHU SBJIICHHAMH W IIPOLCCCAMU,
IMPOUCXOAAIIMMH B MHKPOMHUPC, OOBSICHATH IMPUYINHBI MHOFOO6paBI/ISI BCIICCTB, 3aBUCHUMOCTHh HX CBOMCTB OT COCTaBa M
CTPOCHH:, a TAKIKC 3aBUCUMOCTDb IIPUMCHCHUS BCUICCTB OT UX CBOﬁCTB;

. HpHO6peT€HI/I€ OIIbITa HCIIOJB30BaHUSA PA3JIMYHBIX MCTOAOB HU3Y4YCHHA BCHICCTB, Ha6JII-OIIeHI/I5{ 3d4 UX MNPCBpAIICHUSAMU IIPH
IMPOBCACHHUHN HCCIOXHBIX XUMHUUYCCKUX IKCIICPUMCHTOB C UCIIOJIB30BAHHCM J'Ia60paTOpHOFO O60py,Z[OBaHI/ISI )41 HpI/I60pOB;

. (I)OpMHpOBaHI/Ie HpGI[CTaBJIGHI/Iﬁ 0 3HAYCHUH XUMHUYECCKOM HAaYKHU U PCIICHUN COBPCMCHHBIX 3KOJIOTHYCCKUX HpO6J'I€M, B TOM
YUCJIC B IPCAOTBPAIICHNN TCXHOI'CHHBIX M OKOJIOTHYCCKHUX KaTaCTpO(i).

Ocob0ennocTH 0TOOpa M aJaNTALUM Y4eOHOI0 MaTepUAJIa 10 XUMHH

OOyueHue y4yeOHOMY MpeaMeTy «XUMHUS» HEOOXOJUMO CTPOUTh Ha CO3JAAHUM ONTHUMAJIBHBIX YCJIOBUH JJIsi YCBOCHMS
nporpamMmmMHoro Mmarepuaia odydatouumucs ¢ 3I1P. Bonbioe BHUMaHuE MODKHO OBITH yIENEHO OTOOPY yuyeOHOro Marepuaia B
COOTBETCTBUU C MPUHLUIIOM JOCTYITHOCTH IPU COXpAaHEHUH 00111ero 0a30Boro ypoBHs. OH JOJIKEH MO COIEPKAHUIO U 00bEMY ObITh
anantupoBaHHbIM s oOydaromuxcst ¢ 3[IP B cooTBeTcTBUM € MX 0COOBIMH 00pa3zoBaTelNbHBIMU NOTpeOHOCTAMU. CremyeT
o0JerynTh oBNaZeHue MarepuanoM oOydaromumucs ¢ 3IIP mocpencTBom ero AeTaabHOro OOBSCHEHHS C CHCTEMaTHYECKUM
OBTOPOM, MHOTOKPAaTHOW TPEHUPOBKOW B MPUMEHEHUH 3HAHUHN C MCIIOJIb30BaHUEM MPUEMOB aJITOPUTMHU3ALINN U BU3YaJIbHBIX OTOP,
00y4YeHus: CTPYKTYpHUPOBAHUIO MaTepHaa.

Bbonpiioe 3HaueHue AJig MOJHOLUEHHOTO YCBOEHHUS y4eOHOTO MaTepuaia UMEET ONopa Ha MEXIPEIMETHbIE CBSI3U BOIPOCOB,
U3y4aeMblX B JaHHOM Kypce, C TakKUMH Y4eOHbIMH mpeameTamu kKak «l'eorpadusy, «Dusuka», «buonorus». Ilo3Bomss
paccMaTpuBaTh OJIMH M TOT € YUEOHBI MaTepHall C pa3HbIX TOUEK 3PEHHUS, MEXKIPEIMETHBIE CBSI3U CIIOCOOCTBYIOT €ro JydlieMy
OCMBICIIEHHUI0, 00JIee TPOUYHOMY 3aKPEIUICHHUIO TTOJYYeHHbIX 3HAHUN U IPAKTUYECKUX YMEHUM.

[Ipy MoAroTOoBKE K ypOKaMm Yy4YWTENIb JOJDKEH MPEAycMOTpeTh (popMuUpoBaHHE y OOyHarolIMXCsl YMEHHUI aHaJIU3UpPOBATH,
CpaBHUBATh, 0000IIATh U3yHaeMblil MaTepuall, IIAHUPOBATH MPEACTOSIIYI0 padoTy, OCYHUIECTBIATh CAMOKOHTPOJIb. Heobxoanmo
MOCTOSTHHO CJIEIUTh 32 PAaBUJILHOCTBIO pedeBoro oopMiIeHHsI BbICKa3biBaHUN oOyuaromuxcs ¢ 311P.



B cBs3u ¢ 0cOOCHHOCTAMM TOBEACHUS U JieaTelibHOCTH oOydatontuxcs ¢ 3I1P (pacTopMoxkeHHOCTh, HEOPraHU30BAHHOCTH )
HEOOXOUM CTPOXAUIIMK KOHTPOJb COOJIIOJCHHS TMpaBUJ TEXHUKHA O€30MAaCHOCTU MpHU MPOBEACHUM J1a0OpaTOpPHBIX padoOT B
XUMHUYECKOM KaOuHETe.

IlpumepHble BuAbI JeATeabHOCTH oOyyawmmxcs ¢ 3IIP, oOyciaoBiaeHHble 0c00bIMM 00pa3oBaTeJIbHBIMH
NMOTPEOHOCTSAMH U 00eCreYnBaIOIIHe OCMbICJICEHHOE 0CBOCHHE COIePKAHNH 00pa30BaHUA N0 MpeAMeTy «XHMUD)

Conepxanue BUIOB JeaTeabHOCTH oOydatonuxcs ¢ 3[IP Ha ypokax XuMuu onpeaensercss ux ocoObIMU 00pa3oBaTEIbHBIMU
notpedHocTsMuU. [Tomumo mmpoko ucnonbzyeMbix B @OIT OO0 obmmx s BceX 00ydaromMXcs BUAOB ACSITENbHOCTU CIEAYET
YCWINTh BUJBI AEATEIBHOCTH, CIEUU(DUYHBIE I JAHHOW KaTeropuH O0Yy4aroIUXcs, AJi1 00ECIIeYeHHs] OCMBICIEHHOTO OCBOEHUS
coziepkaHusl 00pa3oBaHUs MO MPEAMETY: YCHIIEHUE MPEIMETHO-TIPAKTUUECKON AEATENbHOCTA C aKTUBU3alME CEHCOPHBIX CUCTEM;
Yepe10BaHNuEe BUIOB AEATEIbHOCTH, 33JICHCTBYIOLINX PA3IUYHbIE CEHCOPHBIE CUCTEMBI; OCBOEHUE MAaTepHrasa ¢ OIIOpOr Ha alrOPHUTM;
«TOUIArOBOCTHY» B U3yUYEHHH MaTepHalia; UCI0JIb30BaHUE JONOJHUTENBHON BU3YaJIbHOM ONOpPHI (TUIaHbl, 00pas3iibl, CX EMbl, IIA0JTIOHBI,
onopuble Tabiuubl). s pa3Butus y oOywarouuxcsa ¢ 3[IP ymenust nenate BbIBOIBI, (POPMHUPOBAHMS I'PaMOTHOIO PEUYEBOTO
BBICKA3bIBaHUSI HEOOXOJIMMO HCIOJb30BaTh ONOpHBIE ciioBa K kiume. Ocoboe BHUMaHUE CHEAyeT YAEIUTh OOY4YEHHIO
CTPYKTYpUPOBAHHUIO MaTepuana: COCTAaBJIEHHUE PHCYHOUHBIX M BepOaJbHBIX CXEM, COCTAaBJICHHWE TaOJUL, COCTaBJICHUE
Kiaccudukanuy ¢ 0003HaYeHHBIMU OCHOBAHUSIMU JIJIS1 KJIAaCCU(DUKAIIMY U HATIOJIHEHUE WX MPUMEpaMU U JIp.

[IpumepHas TemMaThueckasi U TepMUHOJOTHUECKas JieKkcuka cooTBeTcTByeT @OIT OOO.

s oOyuatomuxcst ¢ 3[IP cyiiecTBeHHBIMHM SIBISIFOTCS TpUEMbl pabOThl C JIEKCHUYECKUM MAaTEepHaloM 10 TMPEAMETY.
[TpoBoauTcs crnenuanpHas paboTa MO BBEACHUIO B AKTHUBHBIM CJIOBaph OOYYarOUIMXCS COOTBETCTBYIOIIEH TEPMHUHOJOTHU.
N3yyaemble TEepMHHBI BBOISTCS Ha TIOJMCEHCOPHOW OCHOBE, 00s3aTellbHAa BU3yalbHas TMOAJEP)KKA, AIrOPUTMbI pPabOTHI C
ONpeEICHUEM, ONTIOPHBIE CXEMBI ISl AKTYaJIU3allMi TEPMUHOIOTUH.

MecTo yueOHOro npeamera « XuMus» B y4eOHOM IJIaHE

B cootBerctBun ¢ ®enepanbHbIM TOCYIAPCTBEHHBIM O0pa30BaTEIbHBIM CTaHAAPTOM OCHOBHOTO 00I11ero oOpa3oBaHMS
y4eOHbII npeaMeT «XUMHUSD» BXOJIUT B MPEAMETHYIO 001acTh « ECTecTBeHHOHAayUHbIE TPEAMETh» U SIBISIETCS 00SA3aTENbHBIM IS
U3YUYECHHUS.

VY4eOHbIM MJIaHOM Ha e€ U3ydeHHe OTBEACHO 34 B He/IeNo B 8 1 2 yaca B 9 kiacce .



COLEP)KAHUE YUYEBHOI'O ITPEJMETA «XUMMW»

8 KIIACC

IlepBoHaya/ibHbIC XUMHYECKHE TOHATHS

[Ipenmer xumun. Ponb xumuu 6 scusnu yenoeexa®. Tena u BemectBa. DusnuecKkne CBOWCTBA BEIIECTB. ATPEraTHOE COCTOSHHUE
BeILIECTB. Xumus 6 cucmeme Hayk. UucTeie BeecTBa U cMecu. CiocoOwl pasaenenus cmecei. [IpaBuna 6e3omacHoro oopaiieHus ¢
BEILECTBAMHU U JAOOPATOPHBIM 000pyAOBaHUEM. [loHnamue 0 Memooax noO3HAHUS 8 XUMUU.

ATOMBI U MOJIEKYJIbl. XUMHYECKUE PJIEMEHTHI. 3HAKU (CMMBOJIbI) XUMUYECKUX AJIE€MEHTOB. OTHOCUTENbHASI aTOMHAs Macca.
[IpocThle U ClI0kKHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUECHHE.

Xumuueckass (opmyna. BalneHTHOCTh aTOMOB XHMHUYECKHUX DJJIEMEHTOB. 3aKOH NOCMOSHCMBA COCMABA Beujecms.
OTHOCHUTENBHAS MOJIEKYJIsSIpHAs Macca. MaccoBast 0JIs1 XUMHUYECKOTO 3JIEMEHTA B COEAUHEHNH.

Ou3nvecKue U XUMUYECKHUE SIBIICHUS. XUMHUYecKas peakuus. [Ipu3HaKu XMMHYECKHUX pEaKkuil. YPaBHEHUS XUMHUUYECKUX
peaknuii. 3aKOH COXpaHEeHMs] Macchl BemlecTB. Kiaccudukaius XMMUYECKUX peakuuid (COeAMHEHUS, Pa3IoKEHUs, 3aMelIeHHUS,
oOmeHa).

XUMUYECKUH HKCTIEPUMEHT: 3HAKOMCTBO C XUMUYECKOM MOCY 10, C MpaBUiIaMu paboThI B 1a00paTopuu v mpuémMamu oOpalieHus
C JIabopaTOpHBIM 00OPYIOBAaHUEM; U3yUEHUE U OMHUCaHKE (PU3MUECKUX CBOMCTB 0Opa3Il0B HEOPraHMYECKUX BEIIECTB; HAOIOIEHUE
¢dbusnueckux (IIaBJICHUE BOCKA, TasTHUE JIbJ]a, pACTHPAHUE caxapa B CTYIKe, KUIIEHUE U KOHACHCAIIUS BOJbI) 1 XUMUYECKUX (TOPEHHE
CBEYM, MPOKATMBAHUE METHOW TMPOBOJIOKH, B3aUMOJICHCTBUE MeJla C KUCJIOTOW) SIBJICHUW, HAOMIOJACHHE M OMHCAHHUE TPU3HAKOB
NPOTEKAHUA XMMUYECKUX DPEaKIuil (pa3lioKeHHe caxapa, B3aUMOJEWCTBUE CEPHOW KHUCIOTHI C XJIOPHIOM Oapus, pasioKeHue
ruapokcuaa meau (II) mpu HarpeBanuu, B3auMojielCTBUE keTe3a ¢ pactBopom cosii Menu (I1));u3yuenune cnocoOoB paszaeneHus cmecei
(c momolIbl0 MarHuTa, (UILTPOBAHUE, BhIAPUBAHUE, TUCTUIUIALMS, XpomaTorpadus), MPOBEACHUE OYUCTKU MOBAPEHHOM COJIH;
HaAOJIIOJICHUE W OMHCAHME PE3YyJbTAaTOB IMPOBEIEHUS OIbITa, WLIIOCTPUPYIOMIETO 3aKOH COXpaHEHMs] MAacChl; CO3JaHue Mojelei
MOJIEKY (IIIApOCTEPKHEBBIX ).

1 35ech u nanee KypcMBOM 0603HAYEHBI TEMBI, H3YdEHUE KOTOPBIX IIPOBOJUTCS B 03HAKOMHUTE/ILHOM IaHe. [Te1aror caMoCTOsTENLHO ONpeIeNseT 00beM H3yHaeMOro MaTepHaa.



Bakueiiuue npeacraBuTe M HEOPraHUYECKUX BelIeCTB

Bo3nyx — cMech razoB. CoctaB Bo3ayxa. Kucinopoa — 3jeMeHT M IpocToe BenlecTBO. HaxoxkaeHue Kuciopoaa B IpUpoJe,
dbu3nUecKkue M XUMUYECKHE CBOMCTBA. Peakiu ropeHusi MpOCThIX U CHOXKHBIX BemecTB. CrnocoObl MOJydeHUs KHUCIOpoJa B
nabopatopuu u npomviutiennocmu. llpumenenue kucnopona. [lonsitue o6 okcuaax. KpyroBopot kucinopoaa B npupoje. O30n —
QIOMPONHASL MOOUDUKAYUS KUCTOPOOQ.

Tennosoii 3¢pghexm xumuueckoi peakyuu, mepmoxumuieckue ypasHenus, 3k30- U FHA0TEPMUUECKUE peakiuu. Toniugo: yeow
u meman. 3azpsaznenue 6030yxa, yCuieHue NapHUK0802o d¢hgexma, paspyuieHue 030H08020 ClOS.

Bonopon — sneMeHT U mpoctoe BellecTBo. HaxoxkneHue Boaopoaa B mpupojne, (pu3nyeckue U XMMUYECKUe CBOMCTBa (Ha
puMepe B3aUMOICUCTBUS C HEMETANIAMH U OKCUaMU METAJUIOB), IPUMEHEHUE, cnocobbl nonyyenusi. [IIOHSITHE 0 KUCTIOTaX U COJISIX.

KonuuectBo BemnectBa. Moiib. Monsipaast Macca. 3akoH ABorajipo. MoJisipHbiii 00bEM razoB. PacueTsl mo xumudeckoit opmysie.
PacueTsl MaccoBO# JOJM XMMUUECKOTO 3JIEMEHTAa B COSIMHEHNH, KOJTMYECTBA BEIIECTBA, MOJISIPHOM MacChl, MOJIIPHOTO 00BheMa Ta30B.
Pacy€Thl M0 XUMHUYECKUM YPABHEHUSIM.

Quzuueckue ceoticmsea 600vl. Bona. Ee coctaB, cTpoeHue u Moliekyibl. Boda kak pacmeopumens. PactBopsl. [lonamue o
HACLIUWEHHbIX U HeHAacblueHHbIX pacmeopax. Ilowsmue pacmeopumocmu éewyecms 8 6ode. Pacder mMaccOBOW J0JIM BEIECTBA B
pactBope (IIpolleHTHAs KOHIIEHTpaIusi). MaccoBas 7107151 BELIECTBA B pacTBOpE. Xumuueckue c8otUcmaea 600vl (PA3iodiceHue, peakyuu
c Hampuem, oKcuoom Kaavyus, okcuoom cepvi (\V) peaxyuu ¢ memanramu, KuCIOmMubiMU U OCHOBHBIMU oKkcudamu). Tlonsamue 0o
ocHosanusx. Ponb pacmeopos 6 npupooe u 6 sxcusnu yenogexa. Kpyeosopom 600wt 6 npupoode. 3arpsizHenre npupoaHbix Boa. OxpaHa
Y OYKCTKA MPUPOJHBIX BOJ.

Baxneiimue kimaccel HeopraHWyeckux coenuHeHui. Kiaccudukanus HeopraHWuecKuxX coeauHeHU. OKCHIBI: COCTaB,
kiaccudukainus (KUCIOTHBIE, OCHOBHBIE, am@omepHble, Hecolleobpaszyowue - Ha npumepe okcuda yeaepooa (1) u okcuda azoma
(1)), nomenxnamypa. I[lonyuenue u XAMU4ECKHAE CBONCTBA OKCHIOB (B3aMMO/ICHCTBHE C BOJIOW, KUCIIOTaMHU, 1eio4aMu ). OCHOBaHHSI.
Knaccuduxaiys ocHOBaHUM: MIETOYM UM HEpacTBOpHMMBbIC OCHOBaHMS. HoMeHknaTypa ocHoBaHuil. ®dusnueckue U XUMHUECKUE
CBOMCTBA OCHOBAHUM (B3aUMOJICUCTBUE C OKCHJIAMH HEMETAJIJIOB, KUCIIOTaMHU, COJIsIMU). [lonyueHue ocHo8aHuil.

Kucnotsl: coctaB, knaccupukainus, HOMEHKIATypa, (PU3nueckue U XMMHUYECKUe CBOMCTBA (B3aMMOJICUCTBHE C METaJlJIaMU,
OCHOBHBIMU OKCHJIaMH, OCHOBAHHSIMHU, COJISIMHU, Ha MPUMEPE COJISTHOM U CEPHOM KHUCIIOT), cnocodwl noayuerus. Psa aKTUBHOCTH
merauioB H. H. BekeroBa. Conu (cpeaHue): HOMEHKIIATypa COJIEH, cnocobbl noyyeHus, B3auMOJICUCTBHE COJICH ¢ MeTajulaMH,
KHCJIOTaMH, IIeJI0YaMH U COJISIMU, TPUMEHEHHUE.

[Tonsitue 06 amdoTepHBIX TUAPOKCHAAX (HA MPUMEpPE NUHKA U ATOMUHUS). XUMUYECKUe ceoucmea (83aumooelicmsue ¢



KUCTIOMAMU U WeL04amu, pa3iodcenue npu Hazpesanuu) u noayienue.

I'eneTnueckas CBA3b MEXAY KJIACCAMU HEOPTraHUYECKUX COCIMHEHNN. [ e HeTUUeCKue psIbl.

XVMMHUYECKHUM IKCIIEPUMEHT: Ka4€CTBEHHOE ONPEEIICHUE COACPKAHUS KHCIOPOa B BO31yX€; ITOIy4YECHUE U U3YUCHUE CBOWCTB
KHCJIOpO/1a; HAOJII0JIEHUE B3aUMOIEUCTBUS BEILIECTB C KUCIOPOJIOM U YCIOBHS BOSHUKHOBEHHMSI U NIPEKpAILEHUsI TOPEHUS (T10Kapa);
03HaKOMJIEHHE ¢ 00pa3laMu OKCHJIOB U ONKMCAHUE UX CBOWCTB; MOJIYYEHUE U U3yUYEHUE CBOMCTB BOJOPOa (TOPEHHE); HAOIII0IeHUE
00pa310B BEIIECTB KOJIMYECTBOM | MOJIb; HCCIEN0BAaHUE OCOOCHHOCTEW PACTBOPEHMS BEIIECTB C Pa3jIMYHON pacTBOPUMOCTHIO;
IIPUTOTOBJICHUE PACTBOPOB C OINPEAEIEHHOM MAacCOBOM JOJIEWM PACTBOPEHHOTO BELIECTBA; B3aMMOJEWCTBUE BOJABI C METAJIIaMU
(HaTpueM U KaJblieM) (BO3MOXKHO MCIOJIb30BAHUE BUICOMATEPUAITIOB); ONIPEACIICHUE PACTBOPOB KUCIOT U IIET0YEH C MOMOIIBIO
WHIUKATOPOB; HCCIEAOBaHHE OOpa3lOB HEOPraHMYECKHUX BEIIECTB PA3JIMYHBIX KJIACCOB; HAOIIOJEHUE HM3MEHEHHUS OKpacKu
WHIUKAaTOPOB B pPAaCTBOpAaxX KUCJIOT U LIEJIOYEH; n3yueHue B3aumMoaecTeus okcuaa meau(ll) ¢ pactBopom cepHON KUCIOThI, KUCIOT
C METaJJIaMU, PEaKLMi HeUTpaln3aliy; MOJIy4YeHne HEPaCTBOPUMBIX OCHOBAHUI, BBITECHEHUE OJHOIO METaJlJIa IPYTUM U3 pacTBOpa
COJIM; pEIIEHUE SKCIEPUMEHTAIBHBIX 3a/1a4 110 TeMe «BaxxHelme Ki1acchl HEOPraHMYECKUX COCTMHEHUI.

Hepuoanueckuii 3akoH u Ilepuoanyeckas cucrema

xumuuyeckux 3jieMeHToB Jl. U. MenneneeBa. CtpoeHnne aToMoB. XumMmnuyeckasi cBsi3b. OKNCIUTEIBbHO-

BOCCTAHOBUTEJbHbIE PeaKIUU

[lepBbie MOMBITKK KIACCH(PUKAIMK XUMHUYECKUX 3eMeHTOB. [loHSTHE O Tpymmax CXOAHBIX AJIEMEHTOB (IIEIIOYHBIC U
IEJI0YHO3EMEIbHBIC METAJUIbI, TAJIOT€HbI, HHEPTHBIC Ta3bl). DjemeHmobl, Komopwvle 00pazyrom amgpomepHvie OKCUObL U 2UOPOKCUODL.

[lepnonnueckuii 3akoH. Ilepuommueckas cucremMa xumudeckux diemeHTOB [l. M. Menneneea. KoporkonepuogHas u
onunnonepuoonas hopmsl [leproanyeckoi cucteMbl Xumudeckux 3yeMeHToB . V1. Menneneesa. [lepuoast u rpymnmbl. @uzndeckuii
CMBICJI IOPSIKOBOTO HOMEPA, HOMEPOB MEPUOJIA U TPYIIIIBI SJIEMEHTA.

Crtpoenne atomoB. CocTaB aTOMHBIX Afep. M3zomonvl. DneKTpoHbl. CTpOEHUE AIEKTPOHHBIX 000JI0YEK aTOMOB MepBbiX 20
XAMUYECKUX diieMeHTOB llepnoamueckor cucremsl J[. 1. MenngeneeBa. XapaKTepUCTUKA XUMHYECKOTO JJIEMEHTA IO €ro
noJjioxkeHuto B Ilepunoanueckon cucreme 1. . Menneneena.

3axonomepHocmu U3MEHEHUs. CBOUCME IJIEMEHMO8 MAbIX NePUOO08 U 2NABHLIX NOOSPYNN, 8 3A8UCUMOCTU OM AMOMHO20
(nopsiokoeozo) nomepa 3nauenue llepuoouueckozo 3axona u Ilepuoouueckou cucmemvl XUMUYECKUX INEMEHMO8 Ol pA36UMUs
Hayku u npakmuxu. /{. Y. Menoenees — yuénwiii u epaxrcoaHuH.

Xumuueckasi cBsizb. KoBajeHTHas (TOJIsipHAss U HEMOJISIPHAs) CBS3b. JNEKMPOOMPUYAmenbHOCHb AmoMO8 XUMUUECKUX



anemenmos. VIoHHas CBA3b.

Crenenb okucieHusi. OKMCIUTEIbHO-BOCCTAHOBUTENBHBIE peakiuu. [Iporiecchl OKUCIEHUS U BOCCTaHOBIICHUSI. OKUCITUTENN
1 BOCCTAaHOBUTEIIH.

XUMHUYECKUM IKCIIEPUMEHT: M3yUyeHHE O0OpasIoB BEIIECTB METAUIOB M HEMETAJIJIOB; B3aUMOJICUCTBUE THAPOKCHIA IIMHKA C
pacTBOpaMM KHUCJIOT M IIEJIOYEH; MPOBEAECHUE OIBITOB, MILTIOCTPUPYIOIIUX MTPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIUi
(ropeHue, peakiu pa3aoKeHUs, COCTMHEHNS).

Me:knpeaMeTHbIe CBSI3H

Peanu3zanus MEXIIPEIMETHBIX CBSI3eH MPU U3yUYCHUH XMMHUHU B 8 KJIacce OCYIIECTBIIACTCS Yepe3 MCIIOIb30BaHUE KaK OOIINX
CCTECTBCHHO-HAYYHBIX TOHATUH, TaK W MMOHSATHH, SBJISIFOIIMXCS CUCTEMHBIMHU JUISI OTICIBHBIX MPEAMETOB €CTECTBEHHO-HAYIHOTO
I[UKIIA.

OOmye ecTecTBEeHHO-HAYYHbBIC IOHATHS: HAYYHBIH (DaKT, THUIIOTE3a, TCOPHs, 3aKOH, aHAIM3, CHUHTE3, KiIacch(HKarivs,
IIEPUOINYHOCTD, HAOIIOACHUE, SKCIIEPUMEHT, MOJICTUPOBAHHE, U3MEPECHHE, MOJICIIb, SIBJICHHE.

duznka: MaTepusi, aTOM, SJICKTPOH, MPOTOH, HEHTPOH, NOH, HYKJIH]I, U30TOIIbI, PaAHOaKTUBHOCTD, MOJICKYJIA, SJICKTPUICCKUI
3apsjl, BEIIECTBO, TEIO, 00BbEM, arperaTHOE COCTOSIHHE BEIISCTBA, a3, (DM3WYCCKHUE BCIMYUHBI, CAMHHMIIBI M3MEPECHHS, KOCMOC,
IUIaHETHI, 3BE3b1, COTHIIE.

buonorus: dporocunres, npixanue, onocdepa.

I'eorpadus: atmocdepa, ruapochepa, MUHEPAIIbI, TOPHBIC TTOPO/IBI, TI0JIC3HBIC HCKOIIAEMbIE, TOILTUBO, BOJIHBIC PECYPCHI.

9 KIIACC

BemecTBo M XMMHYeCKas peakus

Ilepmonnueckuii 3akoH. Ilepmommueckas cucrema xumuueckux odnemeHToB [I. M. MenneneeBa. CTpoeHHe aTOMOB.
3aKOHOMEPHOCTU B U3MEHEHUM CBOMCTB XMMHMUYECKUX DJIEMEHTOB MEPBBIX TPEX MEPUOAOB, KW, KAIbLUSA U UX COCAUHEHUMN B
COOTBETCTBHUHU C MOJIOKEHUEM 3JIEMEHTOB B [lepnoandeckoil cucteMe U CTPOEHUEM X aTOMOB.

CrpoeHune BellecTBa: BUJBI XUMUYECKOM CBA3U. TUIBI KPUCTALUIMYECKUX PELIETOK, 3A8UCUMOCTb CBOUCME Geuiecmea om
Muna KpUCMaiiuyeckol peuémrkuy u 6U0a XUMU4eckou ces3u.

Krnaccudukanus 1 HOMEHKJIATypa HEOPTaHWYECKUX BEIIECTB (MEXIyHAapoJHas M TpHUBHAJbHAs). XUMHUYECKHE CBOICTBa
BEILECTB, OTHOCAILMXCS K Pa3JIUYHBIM KJIACCaM HEOPraHWYECKUX COETHMHEHHI, TEHETUYECKasl CBSI3b HEOPTaHUYECKUX BELIECTB.



Knaccudukanus XuMU4YeCKUX peakiuid Mo pa3IudHbIM MIPU3HAKaM (110 YKCIIY U COCTaBY YYaCTBYIOIIMX B PEAKI[UU BELIECTB,
Mo TEIIoBOMY 3(P¢eKTy, M0 H3MEHEHHUIO CTENEHEW OKMUCICHUS XUMUYECKHX BJIEMEHTOB, 0 o0Opamumocmu, no yuacmuio
Kamanuzamopa). IK30- U SHIOTEPMUUYECKUE PEAKIUU. Tepmoxumuieckue ypagHeHUs.

Tlonsmue o ckopocmu xumuuecxou peaxyuu. [lonamue 06 obpamumsix U Heobpamumulx xumuveckux peaxyusax. Ilouamue o
2OMO2EHHBIX U 2emepo2enHblXx peakyusax. Ilonamue o xumuyeckom pagnogsecuu. Cmewenue Xxumuuyeckozo pagnosecus. @axkmopul,
BAUAIOWUE HA CKOPOCHb XUMUUECKOU PeaKyuu U NOIOHCEHUE XUMUUECKO20 PABHOBECUSI.

OKUCIUTETbHO-BOCCTAHOBUTENIHBIC ~ PEAKIIMHM, JJICKTPOHHBIA OallaHC OKHCIUTEIbHO-BOCCTAHOBUTEIBLHON  PEAKIIUU.
CocrapiieHUE ypaBHEHUN OKUCIUTEIHHO-BOCCTAHOBUTEIIHLHBIX PEAKIIMH C UCIIOIB30BAaHUEM METO/Ia AJIEKTPOHHOTO OajaHca.

Teopust SNEKTPOTUTUYECKON AUCCOIUALIUNA. DIESKTPOIUTHYECKAST TUCCOLMAIUSA. DICKTPOIUTHI U HEANEKTPOJIUThI. KaTHOHHI,
aHUOHBL. Mexanusm ouccoyuayuu 8eujecme ¢ pasiuyHbIMu 6U0amu xumudeckou ceasu. [lonamue o cmenenu ouccoyuayuu. CuabHbIC
U CJ1a0bIe 3JIEKTPOJIHUTHI.

Peakuiuu moHHOTO OOMEHA. YCJIOBUSI MPOTEKaHUs PEAKIUA MOHHOTO oOMeHa 10 koHIA. [lofHbIe U COKpaliéHHbIE NOHHBIE
ypaBHEHUSl peakiuil. XMMHUYECKHEe CBOWCTBA KHUCIOT, OCHOBAHMM W COJEH B CBETE MPEACTABJICHUA 00 HIIEKTPOIUTHYECKON
nuccormaru. Cpena pactBopa. KauecTBeHHbIE peakIiny Ha KATUOHBI M AHUOHBI: XJIOPU]I-, OPOMHUI-, HOJIU-, CYIb(aT-, KapOoHaT-,
cuiMKat-, pocdar- aHMOHBI; TUIPOKCUA-UOHBI; KATHOHBI AMMOHMSI, MAarHusl, KaJbIIUs, allOMUHMS, xene3a (2+) u (3+), meau (2+),
LMHKA, TPUCYTCTBYIOIINE B BOAHBIX PACTBOpAX.

XHUMUYECKHUI IKCIIEPUMEHT: 03HAKOMJIEHUE C MOJIENIAIMU KPUCTAITUIMYECKUX PEIIETOK HEOPraHUYECKUX BEIIECTB — METAJUIOB
U HeMeTauioB (rpaduta M anMasa), CIOKHBIX BEIIECTB (XJIOpUIA HATpPHsl); MCCIECIOBAHUE 3aBUCHMOCTH CKOPOCTH XMMHUYECKON
peakuuu OT BO3JACHCTBUS Pa3TUYHBIX (DAKTOPOB; UCCIIEIOBAHUE DIICKTPOIPOBOJHOCTH PACTBOPOB BEIIECTB, MPOIECCa TUCCOIMAIIAN
KHUCJIOT, Iejoueld u cojiel (BO3MOXXHO HCIIOJB30BAaHUE BHJIEOMATEPHUAIOB); MPOBEACHUE OMBITOB, WJUTFOCTPUPYIOIIUX MPU3HAKU
NPOTEKAaHUs PeaKIMii HOHHOTO oOMeHa (oOpa3oBaHHMe OCajliKa, BBIIEICHHE Ta3a, 00pa30BaHUE BObl); OMBITOB, WILUTFOCTPUPYIOIINX
IpUMEPhl  OKUCIIUTEIBHO-BOCCTAHOBUTEIBHBIX pPEAKUUM (TOpeHUe, peakluu Pa3joKeHUs, COCAUHEHHUs); pacro3HaBaHUE
HEOPTaHUYECKUX BEIIECTB C TOMOIIILI0 KAYECTBEHHBIX PEAKIIMI HAa MOHBI, PEIICHHE YKCIIEPUMEHTAIBHBIX 3a1a4.

Hemeta/uibl M UX COeIMHEHUS

OO6mrast xapakTepucTuka rajaoreHoB. OCOOCHHOCTH CTPOEHUS aTOMOB, XapakTepHbIe CTeneHu okucieHus. CTpoeHue u
dbu3nYecKrue CBOMCTBA MPOCTHIX BEIIECTB — TAJIOT€HOB. XMMUYECKHE CBOMCTBA Ha MPUMEPE XJIOpa (B3aUMOJICHCTBHE C METAIUIAMU,
HEMETAJUIAMH — BOJOPOAOM M KHUCJIOPOIOM, wenouamu). XiopoBogopoa. ComnsHas KUCIO0Ta, XUMUUYECKHE CBOMCTBA, NOIVUEHUE,



pUMEHEHUE. /elicmaue X10pa u X10posooopooa Ha opeanusm yeiosexa. BaxHewlme XIopuabl M KX HaX0XKICHUE B TIPUPOJIE.

O61as xapakTepuctuka 31emMeHToB VIA-rpynmnbel. OCOOEHHOCTH CTPOECHUSI aTOMOB KUCIIOPOa U Cephbl. XapaKTEepPHbIEC CTETICHU
OKHCJICHUSL.

CrpoeHnue u (pu3uUecKre CBOMCTBA MPOCTHIX BEIIECTB — KMCIOPOa U Cephl. AIITIOTPOITHBIE MOAU(DHUKAIIHN KHCIOPOIa U CEPHI.
XUMUYECKUE CBOMCTBA Cepbl (B3aMMOJICHCTBUE C HeMemaliamu — BOJOPOIOM U KUCIOPOIOM, METaJNIaMU, KOHYEHMPUPOBAHHBIMU
asomuotl u ceproti kucromamu). CepoBOIOpOJI: CTpOEHUE, PU3NYECKHUE U XUMUYECKHE CBOMCTBA (KUCIOTHBIE U BOCCTAHOBUTEIBHBIC
cBoiicTBa). OKCUIBI CEPBI KaK MPECTaBUTENN KUCIOTHBIX OKCHI0B. CepHas KUciaoTa: GU3NIECKrue U XMMHUUECKHe CBOMCTBA (001mme
u crnenupuueckue). Coan cepHON KUCIOTHI, KaYeCTBEHHAs peakius Ha cynbdar-uoH. CepHUcTas KUCIOTa. Xumuueckue peakyuu,
Jledxcawue 8 0CHOBe NPOMBIUIEHHO20 CnOCcoba nonyueHus ceproll kuciomsl. HaxoxaeHue cepel U €€ COeIMHEHU B TPHUPOIE.
[TpumeHeHue cepbl U €€ COSAMHEHMI B OBITY U B IPOMBIIIIICHHOCTH. Xumuueckoe 3azpsasHenue okpysicaoueli cpedbl COeOUHEeHUIMU
cepbl (Kuciomuvle 0024c0U, 3a2ps3Henue 8030yxXa U 8000EM08), CNOCOObL €20 NPedomEpaujeHusl.

OO6mas xapakTepucTuka 31eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOECHHSI aTOMOB a30Ta U ocdopa, XxapakTepHbIe CTENEHU
OKHUCJICHUSI.

A3o0T, pactipocTpaHeHue B IpUpoie, GU3NUECKHe U XUMUYECKHUE CBOMCTBA (B3aMMOICHCTBHE C METaJUIAMH U HEMETaJlIaMH -
KHUCIIOPOJIOM M BoopoioM). KpyroBopoT azoTa B mpupojie. AMMuUaKk: (U3NIYECKUE U XUMUYECKHUE CBOMCTBA (OKUCIEHHE, OCHOBHBIC
CBOMCTBa BOJIHOTO pacTBoOpa), noayuenue W tnpuMeHeHue. Colld aMMOHHMS: COCTaB, (DU3MYECKHE M XHUMHYECKHUE CBOWCTBA
(paznoxeHue, B3aMMOJCHCTBUE CO IIeIo4aMu), mpuMeHeHne. KauecTBeHHast peakiusi Ha MOHBI aMMOHHUA. A30THas KHUCIOTa, €€
dbusznueckue M XUMHUYECKHE CBOMCTBa (oOmue u cneruduyeckue), nonyueHue. Hutpatsl (pasznoxeHue). A30THCTas KUCIOTA.
Hcnonp30BaHne HUTPATOB U COJIEM aMMOHMSI B KAU€CTBE MUHEPANIbHBIX y100peHuil. Xumuueckoe 3azpsasnenue okpyicaioueli cpeovl
COCOUHEHUSAMU A30MA (KUCTIOMHbLEe 00XHCOU, 3a2PA3HEeHUEe 8030YXA, NOUBbL U BOOOEMOB).

®dochop, artomponnvie moougurayuu gocghopa, puznveckue U XMMUYECKUE CBOMCTBA (B3aUMOJCHCTBHE C METalJlaMU,
HEeMETaJUIaMH, KOHYEHMPUPOBAHHLIMU a30mHOU u ceprou kucromamu). Oxeun pocdopa (V), oprodocdopHas kuciaoTa: puzndeckre
U XUMHYECKUE CBOUCTBA, noayyenue. Ilonamue o munepanvuvix y0oopenusx: numpamol u gocghamol. [lonamue o KoMNIEKCHbIX
yoobpenusx. O611as xapakTepucTuka 31eMeHToB [VA-rpynmnbl. OcoOEHHOCTH CTPOSHHS aTOMOB yTiiepojia U KpeMHUs. BaleHTHOCTh
U XapaKTepHbIC CTETIEHN OKUCJICHHsI aTOMOB yTiiepoja U KpeMHus. PaciipocTpaneHue yriepoja B MpUpoje, XapaKTepHbIE CTENICHH
OKHUCJICHUSI.

VYrnepon, aminorpornnbie Moaudukanuu (rpadut, anmasz), (U3HMUYECKHE W XUMUYECKHE CBOWCTBA TMPOCTHIX BEIIECTB
(B3auMoOIEHCTBUE C METAJIIaMH, HEMETAJUIAMH, KOHYEHMPUPOBAHHBIMU A30MHOU U cepHoli kuciomamu). Ancopouus. KpyroBopot



yraepoja B npupone. OKcuapl yriaepoja, ux (u3nuecKhue U XMMHYECKHE CBOMCTBa, MOJyYeHHE U MPUMEHEHHE, JCHCTBUE Ha
OpraHu3M 4YesloBeKa. JKoocuyeckue npodiiemsl, C8a3annvie ¢ okcuoom yenepooa(lV); eunomesa enobanbho2o nomenyieHus KiumMama,
napHukoswlil d¢hghexm. YTONbHAS KHUCIOTAa W €€ ColM, UX (PU3MYecKkue U XMMUUYECKHE CBOWCTBA, noyuyeHue u HNpumeHeHue.
KauectBenHas peakuusi Ha KapOoHaT-vOHBI. Mcmonb3oBaHne KapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUIEHHOCTH U CEJIbCKOM
XO35MCTBE.

OO6mue npeacTaBiaeHUs: 00 0COOEHHOCTSIX COCTaBa U CTPOEHUSI OPraHUYECKUX COCIMHEHUN yriepoja (Ha mpuMepe MeTaHa,
ATUIICHA, 3TAHOJA, YKCYCHOU KUCTOTHL. Mx cocmas u xumuueckoe cmpoenue. Knaccugpukayusa opeanuueckux sewjecms. Ilonstue o
OMOJIOTMYECKH BaXKHBIX BEILECTBAX: JKUpaX, OesKax, yrieBoJaXx — M UX POJM B JKU3HHU 4YeloBeKa. Mamepuanvnoe eouncmeo
OpP2aHUYECKUX U HeOP2aAHUYECKUX COeOUHEHUII.

KpemHuii, ero ¢pusznueckue 1 XuMU4ecKrue CBOMCTBA (Ha MPUMEPE B3aUMOEICTBUS C METAITIAaMU U HEMETAJLJIaMU ), NOJIyYeHUe
u npumenenune. Coedunenus kpemHus 8 npupoode. Obwue npeocmaenenus o6 oxcude kpemuusa(lV) u xpemmnuesoi kuciome.
Cunuxamul, uauueckue u Xumuyeckue C60UCMEA, NOJLYYeHue U HNpUMeHeHue 6 Oblmy, NPOMBIUIEHHOCMU (8 MeOUYUHCKOU,
9N1eKMPOHHOU, CMpoumenvHou u op.). Baowcnetiwuue cmpoumenvhvie mamepuanvl. Kepamuka, CMeK10, YeMeHm, OemoH,
acenezobemon. Ilpobnemol 6€30nACHO20 UCNONL308AHUSL CIPOUMETILHBIX MAMEPUATIO8 8 NOBCEOHEBHOU HCUSHUL.

XVMMHUUYECKUN SKCIEPUMEHT: H3y4YeHHE 00pa3Il0B HEOPraHMYECKUX BEIIECTB, CBOMCTB COJSHON KHCIOTHI; MPOBEICHUE
KaueCTBEHHBIX PEaKIMi Ha XJIOPUI-UOHBI W HAONIOJCHUE MPU3HAKOB WX MPOTEKAHMS; OMbBITHI, OTpaxkaroume (Uu3n4ecKue u
XUMUYECKHE CBOMCTBA TAJIOTEHOB U UX COCIMHEHUN (BO3MOKHO MCIOJIb30BAHUE BUIEOMATEPHAIIOB); O3HAKOMIIEHHE C 00pasiamMu
XJIOPUAOB (TaJOT€HHU]IOB); O3HAKOMJIEHUE ¢ 00pa3liaMu Cepbl U €€ COeTMHEHUSIMU (BO3MOXKHO MCITOJIb30BaHHUE BUICOMATEPHAIIOB);
HaOMIoZICHUE Tpollecca OOyIrJIMBaHUS caxapa MO JEeWCTBHEM KOHIEHTPUPOBAHHOM CEPHOM KHUCIIOTHI; M3YYECHUE XUMHYECKUX
CBOWCTB pa30aBJICHHOW CEpPHOM KHUCIIOTHI, MPOBEICHUE KAYECTBEHHOW pEaklUM Ha CyJb(aT-uoH W HaOJIOJCHUE MpHU3HAKa €&
NpPOTEKAHUsS; O3HAKOMJICHHE C (UBUYECKUMHU CBOMCTBaMHU a30Ta, (ocdopa M UX COETUHEHUN (BO3MOKHO HCIOJIB30BAHUE
BUJIEOMAaTEpHaIoB), oOpa3iaMu a30THHIX U (HOChHOPHBIX YIOOPEHHUIl; MOJydyeHHe aMMHaKa U U3yYeHUE €ro CBOICTB; MPOBEACHUE
KaueCTBCHHBIX peaKIUM Ha HOH amMMOHUs U (ocdhaT-MOH W H3YyUCHHE TMPU3HAKOB UX TMPOTEKAHUs, B3aUMOJICHCTBHUE
KOHLIEHTPUPOBAHHON a30THOM KHCJIOTHI € MeAbl0 (BO3MOXHO MCHOJB30BAaHUE BHUACOMATEPUATIOB); HM3Y4YEHUE MOJIenei
KPUCTAJUTMUECKUX PEIIETOK ajiMa3a, rpaduTa; 03HAKOMIJIEHUE C MPOLECCOM acOpOLMK paCTBOPEHHBIX BELIECTB AKTUBUPOBAHHBIM
YIJIEM U YCTPONCTBOM MPOTUBOra3a; MOJTYUYECHHUE YTIIEKUCIOTO ra3a U U3y4YeHHUE €ro CBOMCTB; MPOBEICHUE KAUYECTBEHHBIX PEaKIINil
Ha KapOOHAaT- W CHUJIWKAT-WOHBI W MU3YyYCHHE TMPU3HAKOB WX TMPOTEKAHUS, O3HAKOMIICHHE C TMPOAYKIHEH CHIMKATHOU
MIPOMBIITUICHHOCTH;, PEIlIeHNEe IKCTIEPUMEHTAIBHBIX 3aJ1a4 10 TeMe « BakHeime HeMeTauTbl U BX COSIUHEHUS.



MeTaJsibl 1 X COeIMHEHUS

OO6m1as xapakTepUCTUKA XUMHYECKUX IJIEMEHTOB — METAaJJIOB Ha OCHOBAHMM MX MOJIOKeHUs B [lepuonnueckoil cucreme
xuMuueckux 31emeHToB [l. 1. MenaeneeBa u crpoeHnst aroMoB. CTpoeHHe METaIoB. MeTallindecKkasi CBSI3b U METAJINYECKas
KPHUCTAJUIMYECKasi PEIETKA. DICKTPOXUMUYECKUAN psii HAPSHKEHUN MeTauioB. OU3ndeckre 1 XMMAUYECKHE CBOMCTBA METAJLIOB
(B3auMOJICHCTBHUE C KMCIOPOJOM, BOJOH, KUciIoTaMu). Obwue cnocobwl noayuenus memainos. llonamue o kopposuu mMemanios,
OCHOBHblE CnOCoObl 3auumsl ux om kopposuu. Cniagvl (cmanv, 4y2yH, OIOpPANIOMUHUL, OPOH3A) U UX NpUMEHeHUue 6 Oblmy U
NPOMBIUTIEHHOCTU.

[{erounbie MeTauIbL: TONIOKEHKE B [lepronnueckont cucteMme xumndeckux aneMeHToB J[. . MenaeneeBa; ctpoeHne aTOMOB.
Haxoxnenue B npupone. Pu3nyeckue 1 XUMHUYECKHE CBOWCTBA (Ha mpumMepe HaTpus U Kanusi). OKCUIbl U TUIPOKCUABI HATPUS U
kanus. [I[ppumeHenune menoYHbIX METAIIOB U UX COETMHEHHM.

[I{erouyHO3€MENBbHBIE METAJUIBI MATHUM M KaJbLWW: NOJNOKeHHE B [leproanyueckoil cucreMe XMMUYECKuX 3yeMeHToB [I. U.
MeHeneeBa; CTpO€HUE UX aTOMOB; HAX0XKJI€HHE B Tpupoe. Pu3ndeckue 1 XUMUYECKHE CBOMCTBA MarHus U KaJblvs. BaxHeimmne
COEIMHEHUS KalblMsl (OKCUA, TUIPOKCHUL, COIH). KécmKrkocmb 800bl U cnocodwbl eé ycmpaHneHus.

AnroMuHui: moJioxkeHue B Ilepuomuueckoi cuctemMe xumuueckux siemeHToB J[. 1. MenpaeneeBa; CTpoeHUE aToMma;
HaxoxJaeHue B mpupoje. Pu3ndyeckue W XUMHUYECKHE CBOMCTBa amoMUHUS. AMQOTEpHbIE CBOWCTBA OKCHJA U TUAPOKCUIA
QITFOMUHUS.

Keneso: nonoxenue B [lepuoanueckont cucreme xumudeckux siemeHToB . . MenaeneeBa; ctpoeHne aroMa; HaX0XKICHUE
B npupoje. Puznueckue U XUMHUYECKHE CBOMCTBA jkeje3a (B3aUMOJEHCTBUE C MeTalljlaMH, KHCIOTaMHU U coisimMu). OKcuubl,
ruapokcuibl v conu xenesa(ll) u xeneza(Ill): coctas, cBoiicTBa U noyuenue.

XHUMHUYECKUI 3KCIEPUMEHT: O3HAKOMJIEHHE ¢ 0o0pa3liaMH METaJUIOB M CIUIaBOB, UX (PM3MUYECKUMHU CBOMCTBAMU; MU3y4YECHHE
pEe3ynbTaTOB KOPPO3UHU METAIIOB (BO3MOKHO HCIIOJIH30BAHUE BUICOMATEPUAITIOB), OCOOCHHOCTEN B3aMMOJICHCTBHS OKCHIA KAJIbLIMS
U HaTpus C BOJOM (BO3MOXKHO MCHOJIb30BAHHME BUIECOMATEPUATIOB); MCCIEAOBAHHE CBOMCTB KECTKOW BOJBI; MpOIECCa TOPEHUs
xKeje3a B KUCIOopoJie (BO3MOXKHO HMCIOJIb30BaHUE BHIEOMATEPHANIOB); MPU3HAKOB MPOTEKAHUSI KAYECTBEHHBIX PEaKIMi HA MOHBI
(MarnHusi, Kanpuus, anmoMuHus, uHka, xeneza(ll) u xeneza(Ill), meau(1l)); HabarogeHNe U onKMcaHUE MPOLIECCOB OKpAIIMBAHUS
IUTAMEHU MOHAMU HATpPHsl, Kaldus U KaJbLus (BO3MOXHO HCIOJIb30BaHUE BUICOMATEPHUAIIOB); UCCIIEOBaHNE aM(pOTEPHBIX CBOMICTB
TUAPOKCHJIA AIFOMUHUS W THAPOKCHAA IIMHKA; PELIEHUE 3KCIEPUMEHTAIBHBIX 3aJad Mo TeMme «BaxHeiue MeTamibl U HUX
COEIMHEHHUSI.



Xumus u okpyscarowan cpeoa

Hosvle mamepuanvt u mexnonocuu. Bewecmea u mamepuanvl 8 NnoOBCEOHEBHOU MHCU3HU 4YenoseKd. Xumus u 300poeve.
bezonacnoe ucnonvzosanue sewecms u xumuueckux peaxyuti 8 ovimy. llepsas nomowsb npu XUMUYECKUX 0HCO2AX U OMPABNEHUSIX.
OcHo6bl IKON02UYECKOU epamMomHocmu. Xumuieckoe 3azpsazHeHue okpyxcaiowel cpedvl (npedeibHas 00NnyCmuMas KOHYeHmpayus
sewgecme — I1/]K). Ponb xumuu 6 peuienuu 3K0102U4ecKux npooiem.

lIpupoonvie ucmounuku y2ne6000po0os (y2oib, NpupooHblll 2as, He@dmbv), NPOOYKMbL UX NepepadbomKu, ux poib 8 Obimy u
NPOMBIULTIEHHOCTIU.

Xumuueckuu sKcnepumenm: usydenue oopa3yo8 Mamepuaios (Cmexio, Cniagbl MEmalos, NOAUMEPHblEe MAMEPUATIDL).

MexnpeaMeTHbIe CBA3M

Peanuzanusi MeXIpeAMETHBIX CBSI3€H MPU M3YYCHUU XUMHUU B 9 Kjlacce OCYIIECTBIISIETCS YEPE3 UCMOIb30BAHUE KaK OOIIMX
€CTECTBEHHO-HAYYHBIX MMOHATHI, TaK U MOHATHUH, SBJISIOMIUXCA CUCTEMHBIMH ISl OTAEJBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOIO
LUKJIA.

OOmume ecTecTBEHHO-HAyYHbIE TOHSTHS: HAy4YHBIM (pakT, THIOTE3a, 3aKOH, TEOpHs, aHAJM3, CHUHTE3, KiaccuuKaIms,
NEPUOIMYHOCTD, HAOIOJCHUE, SKCIIEPUMEHT, MOJICTUPOBAHNE, U3MEPEHUE, MOJIEIb, SIBJICHNE, TAPHUKOBBIN d(PPEKT, TEXHOIOTHS,
MaTepuabl.

®du3uka: MaTepusi, aToM, 3JIEKTPOH, TPOTOH, HEUTPOH, UOH, HYKJIH]I, U30TOIbI, PAAUOAKTUBHOCTb, MOJIEKYJIA, JIEKTPUUECKUI
3apsl, MPOBOAHUKH, MOTYTPOBOAHUKH, TUIICKTPUKU, (POTOITIEMEHT, BEIIECTBO, T€N0, 00bEM, arperaTHOE COCTOSIHUE BEIIECTBA, Ta3,
pacTBOp, PACTBOPUMOCTh, KPUCTAJUIMYECKasl peléTka, CIUIaBbl, (DU3NUYECKUE BEIUYUHBI, CIUHUIIBI U3MEPEHUsl, KOCMUYECKOE
POCTPAHCTBO, IJIAHETHI, 3BE3/1b1, CoHIIE.

buonorus: porocunrtes, avixanue, Ouocdepa, sKoCUCTEMA, MUHEPAIbHBIE YIOOPEHHS, MUKPOIJIEMEHTHI, MaKPOIJIEMEHTHI,
MUTaTEJIbHBIC BEIIECTRA.

I'eorpadus: armocdepa, ruapocdepa, MUHEpasbl, TOPHBIC MOPOIbI, TOJIE3HBIE UCKOMTAEMBbIE, TOILIMBO, BOJIHBIE PECYPCHI.

BrinosiHeHHe MpaKTHYeCKUX padoT
[Ipu mpoBeneHNY MPAaKTHYECKOM PabOThI KaXKIbIH €€ ATam BhIMONHIETCs o0ydatomumucs ¢ 3[1P BMecTe ¢ yunteneM u moj ero
pykoBosicTBOM. Ha nocke 00s13aTeIbHO BBIBEIIMBAIOTCS TIPABUIIA TEXHUKHU 0€30MTaCHOCTH, COOTBETCTBYIOIINE TAHHOMY BHUTY PaOOTHI,



HacTCs ITpaBUJIbHAA 3alIMCh q)OpMYJI N YKa3bIBACTCS LCJIb IIPOBCIACHUA pa6OTBI. HpI/I HCO6XOI[I/IMOCTI/I JacTCA BHSY&HBHBIﬁ AJIroputm
BBIITOJIHCHUS 3a1aHUA. 210 CHOCO6CTBY€T OCO3HAaHHIO O6y‘IaIOHII/IMI/ICH BBINTOJIHACMBIX I[CﬁCTBHﬁ H IIOJIYYCHHOT'O PC3YyJIbTAaTa.

IIpumepHBbIe KOHTPOJILHO-U3MEPHUTEIbHbIE MaTEePHUAJIbI IO XUMHUH

JUis opranu3anuy MpoBEPKH, yueTa U KOHTPOJIS 3HAHUM 00y4aroIuXxcs Mo IpeaMETy IPEeTyCMOTPEHBI KOHTPOJIbHBIE PaOOTHI,
CaMOCTOSITENIbHbIE PaOOThI, 3a4EThI, IPAKTUUECKUE PAaOOThI, TeCTUpOoBaHHE. OJHUM U3 METOA0B KOHTPOJI PE3YJIbTATOB 00YUEHMUSI
oOyuatonuxcst ¢ 3IIP dBmsiercss MeTon MONMBApUATHBHOIO 3KCIPECC-TECTUPOBAHUA C KOHCTPYHPYEMBIMH OTBeTamMH. Ero
OTJINYUTENbHBIMUA YEPTAMU SBJIAIOTCS ONIEPATUBHOCTb, BBICOKAS CTENIEHb MHMBUTyaIM3alM1 3HAHUI, CDABHUTEIBHO MAJIbI€ 3aTPaThI
BPEMEHU U TpyJa Ha MPOBEPKY OTBETOB O0YYAIOIIUXCH.

Jlist obyuaromuxcst ¢ 31IP BO3MOXKHO M3MeHEeHHE (OPMYIUPOBKH 3alaHUN Ha «IOIIAroBYIO», aJanTalus IpeasaraeMoro
oOyyaronieMycst TeCTOBOro (KOHTPOJIbHO-OLIEHOYHOI0) Marepuaja: MCIOJb30BaHUE YCTHBIX W MHUCbMEHHBIX WHCTPYKIIMA,
YOPOUIEHUE JJIMHHBIX CIOXHBIX (POPMYIMPOBOK HMHCTPYKUHUW, PEIIEHHE C ONOpPOM Ha ajaropuT™, oOpas3el, HCHOJIb30BaHUE
CIpaBOYHON MH(POpPMALUU.

I[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHUMA YUEBHOTI O ITPEIMETA «X1UMUA» HA YPOBHE OCHOBHOI'O
OBILEI'O OBPA3OBAHUA

B nenom pesynbrarsl ocBoenust odydaronumucs ¢ 3I1P yaeOHoro npenmera «Xumus» JOJIKHBI COBMAAATh C PE3yJIbTaTaMU
puUMepHOI pabouel mporpaMMbl OCHOBHOTO 00111ero oOpazoBanusi. Hanbosnee 3HaUUMBbIMU SIBJISTFOTCS

JINYHOCTHBIE PE3YJIbTATDI:

MOTHUBAIMS K OOYUYCHUIO U IIeJICHANPABICHHOMN MMO3HABATEILHON NeATeIbHOCTH;

YCTAHOBKA Ha OCMBICJICHUE JIUYHOTO OMbITA, HAOIIOICHUHN 32 XUMUUECKUMHU IKCIIEPUMEHTAMU;

OpUEHTAIMs Ha MPaBUJIa MHAUBUIYATLHOTO U KOJUIEKTUBHOTO 0€301MacHOTO MOBEACHHUS MTPU B3AUMOICHUCTBUN C XUMUYECKUMU
BEILIECTBAMHU U COCIUHECHUSIMU,

MpaKkTUYECKoe u3ydeHue mnpodeccuii W TpyJda pPa3IUYHOTO POJa, B TOM YHCIE HA OCHOBE NPHUMEHEHHUS H3y4aeMOro
MPEIMETHOTO 3HAHUS (HapUMep, JJA0OPAHT XUMUYECKOTO aHAIH3a);



YBa)KE€HUE K TPYAY U pe3yibTaTaM TPYAOBOH JEATEIbHOCTH;

TOTOBHOCTb K OCO3HAaHHOMY ITOCTPOEHUIO JJajlbHENIIEH NHANBUYaTIbHON TPAEKTOPUH 00pa30BaHUS HA OCHOBE OPUEHTUPOBKHU
B Mupe npodeccuii U npopecCUOHATBHBIX NPEANOYTEHUN, YBAKUTEIBHOIO OTHOIIEHUS K TPYAY;

OCO3HaHUE CBOETO MOBEACHMSI C TOUKH 3PEHUS ONTAaCHOCTH MM 0€30IaCHOCTH /ISl ce0s WIIH JIsl OKPY KaIOIIUX;

OCHOBBI 3KOJIOTUYECKOMN KYJIBTYpPbl, COOTBETCTBYIOLIEH COBPEMEHHOMY YPOBHIO SKOJIOIMUYECKOIO MBIIUIEHUS, TPUOOpETEHUE
OIbITa 3KOJOTUYECKH OPUEHTUPOBAHHOM MPAKTUYECKON JEATENILHOCTH B dKU3HEHHBIX CUTYalUsX;

OCO3HAaHME IMOCJIEICTBUI U HENPUITHE BPEAHBIX MPUBBIYEK (YIOTPEOIEHUS AJIKOroJisl, HAPKOTUKOB, KypEeHHsI) U UHBIX (hopm
Bpeaa s (PU3NIECKOro v MCUXUYECKOT0 310POBbS;

MPUHATUE PELICHUN B JKU3HEHHOW CUTYyallMM Ha OCHOBE IMEPEHOCA MOJYYEHHBIX B X0/€ OOy4YeHHsS 3HAHUN B AKTYaJIbHYIO
CUTYAIINIO, BOCIOJHATH Ae(ULUT HH(POpMaALUK;

TOTOBHOCTBH OTOMpPATh M UCHOJb30BaTh HYKHYIO HH()OPMAIUIO B COOTBETCTBUHU C KOHTEKCTOM XKU3HEHHOW CUTYAIIHH.

METAIIPEAMETHBIE PE3YJ/IBbTATBI

Osnadenue ynusepcanbHblMu y4eOHbIMU NOZHABAM ESIbHBIMU 0CUICIEUAMU:

BBISIBJIATH IPUYUHBI U CIEACTBUS MPOCTHIX XUMUYECKUX SIBJICHUM;

OCYILECTBIISITh CPaBHEHHE, KIACCU(PUKAIIMIO XUMUYECKUX BEILECTB 10 3aJaHHBIM OCHOBAHUSIM U KPUTEPHSIM JJIs1 YKa3aHHbBIX
JIOTUYECKUX OTEpaIlni;

CTPOUTH JIOTUYECKOE CYXKIEHUE NOCIIE MPEABAPUTEIILHOIO aHAIN3a, BKIFOYAKOUIEE YCTAHOBIECHUE IPUYUHHO-CIEACTBEHHBIX
CBSI3EH;

BBISIBJIATH Je(DULMTHI HTHPOPMALIMH, TAHHBIX, HEOOXOAUMBIX JIJIsl PEIICHUS TTOCTABICHHOM 3a]1a4H;

npeoOpa3oBbIBaTh MH()OPMAIMIO U3 OJJHOTO BUAA B APYroM (Tabauily B TEKCT U Mp.);

CO3/1aBaTh, MPUMEHATh U MPEe0OPA30BbIBATh 3HAKU U CUMBOJIbI, MOJIEJIM M CXEMBI ISl PEIICHUs yUeOHBbIX U MMO3HABATEIIbHbBIX
3a/1a4 ¢ OMOIIBIO MEarora;

C MTOMOIILIBIO TIeJJarora MpoBOJIUTh XUMHUUYECKHUM OMbIT, HECTIOKHBIN SKCIIEPUMEHT, JIJIsl YCTAaHOBJIEHHUSI 0COOEHHOCTEN 00beKTa
U3Y4YEeHUSs, IPUUMHHO-CIIE/ICTBEHHBIX CBSI3€M U 3aBUCUMOCTEN OOBEKTOB MEXKIY COOOI;

C TMOMOIIBI0 TEAarora WM CaMOCTOATENbHO (OpMYyIUpoBaTh OOOOMIEHUS W BBIBOJABI MO pe3yJbTaTaM IPOBEICHHOIO
HaOJII0/IEHNS, OTIBITA;

IIPOTHO3UPOBATh BO3MOXKHOE PAa3BUTHE XUMHUUYECKHX ITPOLIECCOB U UX MOCIEACTBUS;



UCKaTh WIK OTOMpaTh MH(POPMAIMIO WIH JaHHbIE U3 UCTOYHUKOB C YUYETOM MPEUIOKEHHON yueOHOM 3a/auu U 3aJJaHHBIX
KpUTEPUEB.

Osnadenue yHugepcanbHpIMu Y4eOHbIMU KOMMYHUKAMUGHBIMU 0CUCMEUAMU:

OpraHU30BbIBAaTh YUeOHOE B3aUMO/ICHCTBUE B IpyIIIie (ONpeaessiTh OOLIUE 1IeJIU, PAaCHpeesTh POIH, TOTOBAPUBATHCS JIPYT C
JIPYTrOM U T. 1.).

C MOMOMUIBIO TIEJIarora Uik CaMOCTOSTENIbHO COCTABIIATh YCTHBIE M TUChMEHHBIE TEKCTHI C UCIIOJIb30BAHUEM MJLTFOCTPATUBHBIX
MaTepHaJIOB JUTsl BRICTYIUICHUS TIEPE]T Ay TUTOPHCH;

OpraHU30BHIBATH YYEOHOE COTPYIHHYECTBO M COBMECTHYIO JEATCIBLHOCTh C YYHTEIEM M CBEPCTHHKAMHU; paboTaTh
WHIWBUIYAIEHO M B TPYIIIE: HAXOIWUTh OOIee peleHrne M paspeniaTh KOH(MIUKTHI Ha OCHOBE COTJIACOBAHMS IMO3WIUNA W ydeTa
WHTEPECOB; (OPMYIHPOBATH, APTYMEHTHPOBATh H OTCTAUBATh CBOE MHCHHC;

OIICHMBATh KaYECTBO CBOETO BKJIaJa B OOIIMIA MTPOIYKT, IPHHUMATH U Pa3IeisATh OTBETCTBEHHOCTH U MIPOSIBIISITH TOTOBHOCTH K
MIPEIOCTABIICHUIO OTYETA Mepe] TPYIIIOH.

Osnadenue yHueepcanbHblMU yueOHbIMU PE2YIAMUCHBIMU OClICHBUAMU:

oOHapy>KuUBaTh U POPMYJIUPOBATH YUEOHYIO TPOOIIEMY, ONIPENETATh 1eb YICOHOU NesATeIbHOCTH,

BIIQJICTh OCHOBAMU CaMOKOHTPOJISI, CAMOOIIEHKH, IPUHATHS PEIIEHUN M OCYIIIECTBICHUS] OCO3HAHHOTO BHIOOpA B y4eOHOU U
MO3HABATENILHOM JICSITEIbHOCTH;

COOTHOCHUThH CBOM JICUCTBUS C TUIAHUPYEMBIMH pe3yJbTaTaMH, OCYIIECTBIISTh KOHTPOJb CBOEH ACSITEIBHOCTH B IpOIlECcCe
JOCTIKEHUSI pe3yJIbTaTa, ONPEAeIsiTh CIIOCOOBI JCHCTBUN B paMKax MPEIJIOKEHHBIX YCIOBUHN U TpeOOBaHUN, KOPPEKTUPOBATH CBOU
JICVCTBUS B COOTBETCTBUU C U3MEHSIOIIEUCSA CUTYALUEH;

JaBaTh aJICKBaTHYIO OIICHKY CUTYaIluH U TIpe/jIaraTh IJiaH €€ N3MCHCHHSI,

MPEABUACTH TPYAHOCTH, KOTOPHIE MOTYT BOSHUKHYTh IIPH PEIICHUN YU4eOHOM 3a1a4H;

MMOHUMATh TPUYHMHBI, 10 KOTOPHIM HE OBUT JOCTHUTHYT TPEOYEMBIM pe3yJbTaT IeATCILHOCTH, ONPEACIISATh TMO3UTHBHBIC
W3MCHCHUS U HaMpaBJICHHs], TPEOYIOIINE JaTbHEHIIICH paOoTHI;

OCO3HaHHO OTHOCHTHCS K APYTOMY YEJIOBEKY, €r0 MHEHHIO.

HPEAMETHBIE PE3YJIBTATBI
B cocraBe mpenMeTHBIX pe3yibTaTOB IO OCBOEHHUIO 00S3aTEIBLHOTO COJAEP)KAHUSA, YCTAHOBJIICHHOTO JTaHHOM MPUMEPHOM
paGoueil mporpaMMol, BBIIEJSAIOT: HAyyHbIE 3HAHMS, YMEHUS U CHOCOOBI JEHCTBUM, crneunduyeckue g yueOHOro mpeamera



«XUMUS», BUJIBI JEATEIBHOCTH IO MOTYYEHUIO0 HOBOTO 3HAHUS, €r0 UHTEPIIPETAIINH, TPEOOPA30BAHUIO U TPUMEHEHUIO B PA3IMUHBIX
y4€OHBIX U HOBBIX CUTYyaIUsIX:

o IIPEICTABIICHUE O 3aKOHOMEPHOCTSIX U TI03HABAEMOCTH SIBJIEHUI IPUPOIbL, IOHUMAaHNE 00BEKTUBHOM 3HAYMMOCTH OCHOB
XUMHUYECKON HayKH Kak OOJaCTH COBPEMEHHOTO €CTECTBO3HAHMS, KOMIIOHEHTa OOIIeH KyJNbTyphl M MPAKTUYECKOM NeATeIbHOCTH
YeJIOBEKa B YCIOBUSIX COBPEMEHHOTO OOIIIECTBA; MOHUMAaHHE MECTa XUMUHU CPEIU APYTUX €CTECTBEHHBIX HAYK;

o BJIaJICHHNE OCHOBaMH TMOHSITHMHOTO amnmapara ¥ CHUMBOJUYECKOTO sI3pIKa XHWMHUHU JJIA COCTaBJICHUs (opmyi
HEOPTraHWYECKUX BEIIECTB, YPABHEHUN XUMUYECKUX PeakUuid (C OMOpOH Ha aNrOpuUTM y4eOHBIX NEWCTBHIA); BJIAJICHUE OCHOBAMU
xumuieckoit HomeHkIaTypsl (IUPAC u TpuBuanbHOM) U YMEHHE UCIIOJIb30BaTh €€ M1l PelIeHHs yueOHO-TT03HABATENbHBIX 33/1a4 C
MOMOIIBIO YUYUTENISI; YMEHHUE HCIIOIb30BaTh MOJIETH NIl OOBSICHEHUSI CTPOEHUSI aTOMOB M MOJIEKYJ MO aIrOPUTMY C OMOpPOM Ha
OIIPENICIICHMUS;

o IPEJICTABJICHUE O CUCTEME XMMHUYECKHUX 3HAHUM U YMEHUE C MOMOILIBIO YUUTENS NPUMEHATh CUCTEMY XUMHUYECKUX
3HAaHMUU JJI1 YCTAHOBJIEHUS B3AUMOCBSI3EM MEXIYy U3YUYECHHBIM MATEPUAIIOM U IPU MOJYYEHUU HOBBIX 3HAHUH, a TAKXKE B IIPOLECCE
BBINIOJIHEHUS YU€OHBIX 3aJaHUi U pU paboTe ¢ ICTOYHUKAMH XUMHUYECKON MH(OPMAIUU, KOTOpasi BKIFOYAET:

BAKHEMIINE XMUMHUYECKHE TOHATHUSA: XUMUYECKUM DJIEMEHT, aTOM, MOJIEKYJa, BEIIECTBO, MPOCTOE M CIIOKHOE BELIECTBO,
OJHOpPOJHAs ¥ HEOJHOPOJHASI CMECh, OTHOCUTEIIbHBIE aTOMHASI U MOJIEKYJISIPHASI MACChI, KOJIMYECTBO BELIECTBA, MOJIb, MOJISIPHAs
Macca, MOJIAPHBIA 00BEM, OKCHJ, KUCJIOTa, OCHOBAHME, COJIb (CPEAHsIs), XUMUYECKAsl PEaKIUsl, PEaKIMi COCIWHEHUS, peaKkluu
Pa3NIOKEHUS], PEAKIUU 3aMEIIeHHs], peaKIuu 0OMeHa, TerI0BOM d(PPEKT peakinu, 3K30- U SHJOTEPMUUYECKHE PEAKIUHU, PACTBOP,
MaccoBasi A0JI1 XMMUYECKOTO 3JIEMEHTA B COCIMHEHUH, MAaCcCOBast IOJISl U MPOLEHTHAs] KOHUEHTPALNs BEIIECTBA B PACTBOPE, SIAPO
aToMma, JJIEKTPUYECKUIN CJIOW aToma, aTOMHas OpOWTalb, paguyCc aroMa, BaJC€HTHOCTh, CTETICHb OKHCJICHHS, XUMHUYECKasl CBS3b,
AIEKTPOOTPULIATEIIBHOCTD, MOJISPHAS U HEIOJIAPHAs KOBAJIEHTHAs CBS3b, MOHHAS CBSI3b, METAJUIMYECKAS CBA3b, KPUCTAIUIMYECKAS
pemietka (aToMHas, HWOHHAs, META/UIMYECKas, MOJICKYJsIpHasi), HWOH, KAaTUOH, AaHHOH, OJJICKTPOJUT U HE JJIEKTPOJIUT,
AIIEKTPOIUTHUYECKAST UCCOIMAINS, PEaKIIMM HWOHHOTO OOMEHa, OKHCIUTEIhHO-BOCCTAHOBUTEIBHBIEC PEAKIUU, OKHCIHUTEIh H
BOCCTAaHOBUTENb, OKUCICHHE U BOCCTAHOBJIEHHUE, DJIEKTPOJN3, XMMHUYECKOE paBHOBECHE, OOpaTHMble M HEOOpaTUMBbIE peakluHu,
CKOpPOCTb XMMUYECKOUN peakluu, KaTaau3zaTop, npeaenbHo nonyctumas konuentpauus (I11K), koppo3ust MeTaiioB, CILJIaBbL;

OCHOBOIIOJIArarolIMe 3aKOHbl XUMHMHU: 3aKOH COXpaHeHuss Macchl, llepumoamueckuit 3axkoH [l. . MenneneeBa, 3akoH
IIOCTOSTHCTBA COCTaBa, 3aKOH ABOrajpo;

TEOPUU XUMHH: ATOMHO-MOJIEKYJISIPHAs TEOPHUs, TEOPUS DJIEKTPOJIUTHYECKONM OUCCOLUMALMHU, a TAKXKE IPEIACTABICHHUS O



HAyYHBIX METOJIaX MO3HAHUS, B TOM YHCIJIE SKCIEPUMEHTAIBHBIX U TEOPETUUECKUX METO/AX MCCIEAOBAHMS BEUIECTB U M3YUYCHUS
XUMHUYECKUX PEaKIIii;

o OpeCTaBlICHUEe O TEPUOAMYECKONM  3aBUCUMOCTH  CBOWCTB  XMMHYECKUX  JJIEMEHTOB  (paguyc  artoma,
AIIEKTPOOTPHUIIATETILHOCTD), MPOCTHIX W CIOXHBIX BEIIECTB OT MOJIOKEHUs 3JeMeHTOB B [lepuomudeckoil cucteme (B MajbIx
NepUoAax M TJaBHBIX MOATPYIIAX) U JJIEKTPOHHOTO CTPOEHHUS aTOMa; YMEHHE OOBACHATH CBA3b IOJOXKEHUS DJIEMEHTa B
[lepuoanueckoit cucTeMe ¢ YUCIOBBIMHU XapaKTEPUCTUKAMH CTPOSHUS aTOMOB XUMHUYECKUX AJIEMEHTOB (COCTaB | 3apsij sapa, ooiiee
YHCIIO 3JIEKTPOHOB), paCIpeIeICHUEM AJIEKTPOHOB 0 YHEPTETUUYECKUM YPOBHSIM aTOMOB IEPBBIX TPEX MEPHUOI0B, KAJTUS U KAJIbIUS;
KJIACCU(PUITMPOBATH XUMUYECKHE AJIEMEHTHI C OTIOPOM Ha OMpeesieHnss PU3NIECKOT0o CMbICTa MU(POBBIX JaHHBIX MEPHOINUECKON
TaOIHUIIEL,

o YMEHHE KIacCU(PUIHUPOBATh XUMUUYECKUE FIEMEHThI, HEOPraHNYECKUE BEUIECTBA M XMMHUECKHUE PEaKLUU C ONOpOil Ha
CXEMBI; ONPEIENIATh BAIGHTHOCTh U CTENEHb OKUCIICHNUS XUMUYECKUX 3JIEMEHTOB, BUJ XMMUYECKON CBSI3U U TUI KPUCTAIIIMYECKON
CTPYKTYpbl B COEAMHEHHUSX, 3aps]l MOHA, XapaKTep Cpeabl B BOJHBIX pacTBOpax BEUIECTB (KHCIOT, OCHOBAHUM), OKUCIUTEIb U
BOCCTAHOBUTEIb 10 AJITOPUTMY YUEOHBIX JEHCTBUIL;

o YMEHHE XapaKTEePHU30BaTh C OTIOPOH Ha cXeMy (PU3NYECKUE U XUMUIECKUE CBOMCTBA MPOCTHIX BEIIECTB (KUCIOPO/I, O30H,
BOJIOpOJI, TpaduT, anmas, KpeMHH, a30T, pocdop, cepa, XJIop, HATPU, KaTui, MarHui, KaablUi, ATFOMAHUM, )KEJI€30) U CI0KHBIX
BEIIIECTB, B TOM YHCJIE UX BOJHBIX PACTBOPOB (BOJa, aMMHUAK, XJIOPOBOAOPO/I, CEPOBOAOPOI, OKCHIBI U TUAPOKCU B MeTalIoB [ - 1A
rpyni, amomunus, meau (1), nunka, sxenesa (II u III), okcuner yraepona (II u IV), kpemuus (IV), azora u gocdopa (Il u V),
cepol (IV u VI), cepuucras, cepHas, azoTucras, azoTHasi, GpocdopHasi, yroibHasi, KpeMHUEBasi KUCJIOTa U UX COJIM); OMUCHIBATH C
OIOpPOH Ha IJIaH U KIIH0YEBBIE CII0BA; yMEHHE IPOrHO3UPOBATh U XapaKTEepU30BaTh CBOICTBA BEILIECTB B 3aBUCUMOCTH OT UX COCTaBa
U CTPOEHMSI MOCIIE MPEIBAPUTENBHOTO aHAJIM3a M0/l PyKOBOJCTBOM I€arora, NpMMEeHEeHNEe BELIECTB B 3aBUCUMOCTH OT UX CBOICTB,
BO3MOXKHOCTh IIPOTEKAHUSI XMMHUUECKHUX MPEBPALICHUI B Pa3jIMUHBIX YCIOBUSX, BIMSHUE BEIIECTB U XMMHUYECKHX IMPOLIECCOB Ha
OpraHM3M YeJIOBEKa U OKPYXKAIOUIYIO IPUPOAHYIO CPELLY;

o YMEHHE COCTaBIISITh 10 00pasily, CXeMe, AITOPUTMY YUEOHBIX JCHCTBHUI MOJIEKYJISIPHBIC U HOHHBIC YPaBHEHUS PEaKInit
(B TOM YHCIIE peakiiii HOHHOTO 0OMEHA U OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIINi ), HITFOCTPUPYIOMINX XUMHUYECKHE CBOMCTBA
U3yUYEHHBIX KJIACCOB / TPYII HEOPTAaHUYECKHUX BEIIECTB, & TAKKE MOITBEPKIAIONINX TeHETHUECKYIO B3aMMOCBSI3b MEXKTy HUMH;

o YMEHHE BBIYMCIATH OTHOCUTEIBHYIO MOJIEKYJSIPHYIO U MOJISIPHYIO MaccChl BEUIECTB, MAaCCOBYIO JOJII0 XMMHUYECKOTO
3JIEMEHTAa B COEJUHEHHH, MAaCCOBYIO JIOJIIO BEIECTBA B PaCTBOPE, KOJIUYECTBO BELIECTBA M €r0 Maccy, 00bEM Ira3oB ¢ OMOPOW Ha



o61me ¢hopmyJibl; YMEHHE TPOBOJIUTH PACUETHI 10 YPABHEHUSIM XUMUYECKUX PEAKIIUA M HaXOAUTh KOJMYECTBO BEIIECTBA, 00BEM U
Maccy peareHTOB WJIU IIPOYKTOB PEAKIIMK C ONOPOM Ha o0pasell, airOpUTM yU4eOHBIX JICHCTBHIA;

° BJIaJICHUE OCHOBHBIMU METOJIaMH HAyYHOTO MO3HaHUA (HaOJIIoAeHUE, U3MEPEHUE, IKCIIEPUMEHT, MOACIUPOBAHUE) TIPU
W3YYCHUU BEIIECTB M XMMHUYECKUX SBIICHUU C OMOPOW HA aJITOPUTM YUYEOHBIX ACHCTBUIN; YMEHHE C(HOPMYIHPOBATH MPOOIEMYy U
MIPEIIOKHUTH ITYyTH €€ PEIICHUS C TOMOIIBIO TIeJIarora; 3HaHNue OCHOB 0€30MacHO pab0Thl ¢ XUMHYECKIUMU BEIIECTBAMH, XUMHYECKON
MOCY/IOH ¥ TaOOpaTOPHBIM 000PYI0BAHUEM;

° HaJIMYWE MPAKTUYECKUX HABBIKOB IJIAHUPOBAHUS W OCYILIECCTBICHUS CIEIYIONIUX XUMHYECKUX IKCIEPUMEHTOB I10/1
PYKOBOJICTBOM YUYHUTEJISI C 0OCYKJICHHEM ITaHa PaObOTHI MJIM COCTaBICHHUEM TaOJHUIIbI:

M3yUYCHHE U ONMHcaHue (PU3NIECKUX CBOMCTB BEIIIECTB;

03HaKOMJICHHE ¢ (PU3NUYSCKUMU U XUMUUCCKUMH SIBJICHUSMHU;

OTIBITHI, WIUTFOCTPUPYIOITUE MPU3HAKUA NPOTEKAHUS XUMUYECKUX PEaKIU;

M3y4YeHHE CIIOCOO0B pa3IelICHHUs CMECEeH;

MOJy4EHUE KUCIIOPOa U U3yUYEHHUE €T0 CBOMCTB;

MOJy4eHHE BOJOPOJIa U U3YUEHUE €TI0 CBOMCTB;

MOJTYYEHHE YTJIEKHUCIIOTO ra3a U U3y4eHUe ero CBOMCTB;

MOJTy4YeHHE aMMHUaKa U U3YYEHUE €r0 CBOMCTB;

MIPUTOTOBJICHUE PACTBOPOB C OINpPE/ICICHHON MacCOBOM J10JI€ paCTBOPEHHOTO BEILIECTBRA;

HCCIICIOBAHKUE U ONKMCAaHUE CBOMCTB HEOPTaHMUECKUX BEILIECTB PA3IUUHBIX KJIACCOB,;

MPUMEHEHUE WHAUKATOPOB (JlakMyca, METHJIOpaHXka U (peHoyTanenHa) ajisg onpeaesieHusl XapakTepa Cpebl B pacTBOpax
KHCJIOT U IISJIOUCH;

M3YUYCHHE B3aNMOJICHCTBUS KUCIOT C METAJUIaMH, OKCUaMU METAJIJIOB, PACTBOPUMBIMU U HEPACTBOPUMBIMU OCHOBAHUSIMU,
COJISIMH;

MOJTyYEHHE HEPACTBOPUMBIX OCHOBAHMIA;

BBITECHEHUE OJIHOTO METAaJUIa IPYTUM U3 PacTBOpa COJIH;

nccieoBanre aMm(OOTEPHBIX CBOMCTB TUAPOKCHIOB aTIOMUHUS U IIMHKA;

pellIeHUE FKCIIEPUMEHTAIIBHBIX 3aj1a4 110 TeMe «OCHOBHBIE KJIACChI HEOPTaHUYECKUX COCTMHEHUN;

pellIeHUE IKCIIEPUMEHTAIIBHBIX 3aJ1a4 110 TeME « JICKTPOJIUTUYECKAs TUCCOIUALTUS;



pelIeHre SKCIePUMEHTAIBHBIX 3a/1a4 10 TeMe «BaxkHelre HeMeTallJIbl U UX COCUHEHUS;

pelIeHre KCIEPUMEHTANBHBIX 3a/1a4 10 TeMe «BaxkHele MeTallyibl U UX COCTUHEHUSD;

XUMUYECKUE HKCIIEPUMEHTHI, WIUTIOCTPUPYIOLIUE MTPU3HAKHU MPOTEKAHUS PEAKIM HOHHOTO 0OMEHa;

KaueCTBEHHbIC PEAKIIMU Ha MPUCYTCTBYIOIIME B BOJHBIX PAaCTBOpPaxX MOHBI: XJIOPHI-, OpOMUI-, HOAUI-, Cylbdat-, hocdat-,
KapOOHAT-, CHJIMKAT-aHUOHBI, TUPOKCUI-UOHBI, KATHOHBI AMMOHHUSI, MarHusi, Kajblus, aIIOMUHUS, Kene3a (2+) u xenesza (3+),
Menu (2+), IMHKa,;

YMEHHE MPEJCTaBISITh PE3yJbTaThl IKCIEpUMEHTa B (OpME BBIBOJOB, J10KA3aTENbCTB, rpa)UKOB M TAOJUI[ U BBISBIATH
AMITUPUYECKUE 3aKOHOMEPHOCTH;

o BJIaJICHUE TpaBWIaMu O€30MacHOr0 OOpalieHus C BEIIECTBAMU, HUCIOJIb3YEeMbIMU B MOBCEIHEBHOMN >KU3HM, a TaKXKe
MpaBWJIaMH TOBEJCHUSI B LENSIX COEPEKEHMS 3I0POBbS M OKPYXKAIOIIEeW MPUPOIHON Cpeibl; MOHUMaHUE Bpena (OMacHOCTH)
BO3JICUCTBUS Ha KUBbIE OPraHU3Mbl OMPEIETICHHBIX BEIIECTB, a TaAKXKE CIIOCOOOB YMEHBIIEHUSI U MPEJOTBPAIICHUS X BPEIHOTO
BO3JICHCTBUSI; TOHUMAHKE 3HAYCHHS )KUPOB, OCIIKOB, YTIIEBOJIOB /IJIsi OpraHU3Ma YeJIOBEKa;

o BJIaJICHUE OCHOBAMH XUMUYECKOW T'PaMOTHOCTH, BKIIFOYAIOIIEW YMEHUE MMPABUIBHO UCIIOJI30BaTh H3YUCHHBIE BEIIECTBA
U MaTepuayibl (B TOM YHUCJEe, MUHEpPaJbHbIE YIO0OPEHUsS, META/UIBI M CIUIaBbl, TPOIYKTHI MEpepabOTKH MPUPOIHBIX MUCTOYHHUKOB
YTJIEBOJIOPOIOB (YIJIsi, MPUPOIHOTO Ta3a, HePTH) B OBITY, CEIHLCKOM XO3SMCTBE, HA MPOU3BOACTBE; YMEHUE MPUBOJIUTH TPUMEPHI
MPaBUWJIBHOTO MCIOJIb30BAHUS U3YUEHHBIX BEIIECTB U MAaTEPUAJIOB;

o YMEHHUE YCTAHABJIMBATh CBA3UM MEXJYy pealbHO HAOMIOMAEMbIMU XUMHUYECKUMH SBJICHUSMH W IPOILIECCaAMU,
MPOUCXOAIIUMH B MAaKpO- U MUKPOMHPE, OOBACHIThL MPUUYMHBI MHOTOOOpa3usl BEIIECTB; YMEHHUE WHTETPUPOBATH XUMHUECKHE
3HAHUS CO 3HAHUSIMU JAPYTUX YU€OHBIX MPEAMETOB C IIOMOIIIBIO TIEarora;

o npenacrasiieHue o chepax npoheccuoHaIbHOM ACSITEIBHOCTH, CBI3aHHBIX C XUMUEH U COBPEMEHHBIMHU TE€XHOJIOTHUSIMH,
OCHOBAHHBIMHU Ha JTOCTHKEHUSAX XUMUUYECKON HAYKH; HATMYNE OMBITa PaOOTHI ¢ Pa3IMIHBIMUA UCTOYHUKAMU HH(POPMAIIUH 110 XUMUU
(Hay4HO-TIOMYJIIpHAs JIUTEpATypa, CIOBApH, CIPABOYHHKH, MHTEPHET-PECYpPCHI) C OMOPON Ha alrOpUTM: yMEHUE OOBEKTUBHO
OIleHMBaTh UH(OPMALIMIO O BEIIECTBaX, UX MPEBPAIIEHUSIX U MPAKTUIECKOM MPUMEHEHUU.

TpeboBaHusi K NpeIMeTHBIM Pe3yJbTATaM OCBOEHHsI Y4eOHOro mnpeamera «XuMHs», pacnpeaejeHHbIe MO roJam
00y4eHuUs



PesynbpTatel o rogaM GopmMyaupyroTCs O MPUHLUIY A00ABIEHUS HOBBIX PE3YJbTAaTOB OT TOjJia K IOy, YK€ Ha3BaHHBIC B
OPEeAbIAYIUX TOAaX MO3UIMH, KaK MPAaBWIO, JOCIOBHO HE MOBTOPSIOTCS, HO YUMTHIBAIOTCS (pe3yJbTaThl OYEPEAHOrO rojaa o
YMOJIYaHUIO BKJIIOYAIOT PE3YJIbTAThI MPEAbLAYIIUX JIET).

8 KJIACC

PACKpBIBATh CMBICI OCHOBHBIX XUMHYECKUX MOHATUI: aTOM, MOJIEKYJIa, XUMUYECKUM 3JIEMEHT, MPOCTOE BEIIECTBO, CI0KHOE
BEILIECTBO, CMECh (OAHOPOJHAS U HEOJHOPOJIHAs), BAJIEHTHOCTh, OTHOCUTEIbHAS aTOMHAsi U MOJIEKYJSipHAs Macca, KOJUYECTBO
BEILIECTBA, MOJIb, MOJISIpHAsA Macca, MaccoBas JO0JIsI XUMHUYECKOTO AJIEMEHTa B COCAUHEHUM, MOJSIPHBINA O00BEM, OKCHJI, KHCJIOTA,
OCHOBAaHUE, COJIb, 21EKMPOOMPUYAMETbHOCHb, CTEIIEHb OKHCIICHUS, XUMHUYECKAs PEakiys, KIaccu(PUKALU PEaklUil: peakiuu
COCMHEHUSI, PEAKIIK PA3JIOKEHHUS, PEaKIIUK 3aMEIIECHUS, peaKIIMK 00MEHA, IK30- U SHJOTEPMUUYECKUE PEAKINU; mMenio8ot d¢hgexm
peakyuu, AIpo aToMa, JIEKTPOHHBINA CIOM aToMa, aTOMHAasi OpOUTalb, PaJuyC aTOMa, XUMUYECKasi CBs3b, MOJSIpHAs U HETOJIApHAast
KOBaJICHTHAsl CBSI3b, MOHHAS CBSA3b, MOH, KaTUOH, aHUOH, PacTBOP, MaccoBas JI0OJs BellecTBa (MPOILICHTHAs KOHIIEHTpAaIus) B
pacTBOpE;

WJUTIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XUMHYECKUX MOHATHH (CM. T1. 1) M MPUMEHSTh 3TH IMOHITHUS TIPH ONTMCAHUH BEIIECTB
Y UX MPEBPaLCHUM;

HCIIOJIb30BaTh XUMHUYECKYI0 CHUMBOJMKY JUIS COCTaBJICHUS (DOPMyJ BEIISCTB, MOJCKYJISPHBIX YPaBHCHHH XHMHYECKHUX
peaKIui, FJIEKTPOHHOTO OajaHca;

OTIPENICNIATh BaJIGCHTHOCTh aTOMOB JJIEMEHTOB B OMHApHBIX COCAWHEHUSIX;, CTCIEHb OKHCJICHHUS SJEMEHTOB B OWHAPHBIX
COCIMHEHUAX C OMOPOM Ha ONMPEACICHUS, B TOM YUCII€ CTPYKTYPUPOBAHHBIEC; TPUHAJIEKHOCTh BEIIECTB K ONPEICIEHHOMY KJIacCy
coeMHEHU 1o GpopMynam; BUJ XUMHUUECKOHN CBSI3U (KOBaJICHTHAsI U MOHHAsI) B HEOPTaHUUYECKUX COCTMHEHUSX;

MMETH MPEACTABIECHUE O CHCTEME XUMUYECKUX 3HAHUM, YMETh C TOMOILBIO YUUTEISI IPUMEHSITh CUCTEMY XUMUYECKUX 3HAHUM,
JUIS. YCTAHOBJICHUSI B3aUMOCBSI3M MEXKJY H3YYEHHBIM MaTE€pUaJiOM W MPH TMOJYyYCHUH HOBBIX 3HAHUM, a Takke MpH paboTe ¢
HUCTOYHUKAMU XuMuueckoil nHdopmanmu. OprueHTUPOBATHCS B MIOHATHUIX U ONIEPUPOBATH MU Ha 0a30BOM ypOBHE, TPUMEHSThH ITPH
BBITIOJTHEHUU YUYEOHBIX 3aJJaHUi M PEIICHUU PACUETHBIX 3a]a4d C OMOPOM Ha aJITOpPUTM YUYEOHBIX JIEHCTBHMI M3y4YEHHbIC 3aKOHBI U
TEOpUH: 3aKOH coxpaHeHus Macchel, [lepuoanueckuii 3axkon .M. MenneneeBa, 3axon nocmosancmea cocmasa, 3aKOH ABOTraapo;

2 311ech 1 Janee KypcHBOM 0003HAYAIOTCS IIAHUPYEMBIE IPEAMETHBIE PE3YIBTAThL, KOTOPHIE MOIYT OBITh HOTEHIUAILHO JOCTUTHYTHI 06ydaromumMcs ¢ 3I1P, Ho He ABIAIOTCA
00s3aTENbLHBIMH.



aTOMHO-MOJIEKYJIsipHas Teopusi. COOTHOCUTh 0003HAaUEHUsI, KOTOphbIe UMetoTCs B Tabnuie «lleproanueckas cucreMa XUMHUECKUX
anemeHToB /. Y. MeHieneeBay ¢ YMCIOBBIMU XapaKTEPUCTUKAMH CTPOCHHS aTOMOB XMMHUYECKHUX JIEMEHTOB (COCTaB U 3apsi s/1pa,
00111€€ YHCIIO JIEKTPOHOB M PACTIPEICIICHUE UX T10 AJICKTPOHHBIM CJI0SIM);

KJIacCU(UIIUPOBATh XUMHYECKHUE DJIEMEHTHI, HEOPraHWYECKHE BEIIECTBA; XMUMHUYECKHE PEAKIUU (M0 YUCIYy U COCTaBy
YYaCTBYIOIIHUX B PEAKIIUU BEILIECTB, 110 TEIUIOBOMY 3D (PEKTY, M0 U3BMEHEHHUIO CTETICHU OKUCIICHUS XUMUYECKHUX DJIEMEHTOB) C OTIOpOM
Ha CXEMBI,

XapakTepru30BaTh (OMUCHIBATh) OOIIME XUMHYECKUE CBONCTBA BEIIESCTB PA3IUYHBIX KJIACCOB, MOATBEPXKIAs OIMNHUCAHUE
pUMepaMy MOJIEKYJISIPHBIX YPAaBHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIUN C OTTOPON Ha CXEMBI;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT MX COCTaBa M CTPOCHMS; BO3MOXKHOCTH MPOTEKAHUS XUMHYECKUX
MPEBPAIEHUN B Pa3JIMYHBIX YCIOBUSX MOCIE MPEIBAPUTEIHHOTO 00OCYKICHHUSI C TIEJaroroM;

BBIYUCIISATH OTHOCUTEJIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEIIECTB; MACCOBYIO JIOJNIO XMMHUYECKOTO HJIEMEHTa IO
dbopmylie COeTMHEHMS; MaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE; MPOBOAUTH PACUETHI [0 YPABHEHUIO XUMUYECKONU PEAKIIMU C OTIOPOit
Ha aJITOPUTM,;

MIPUMEHSATH OCHOBHBIC OTIEpaIliH MBICITHTEIFHOM JeATeIbHOCTH — aHAJIM3 M CHHTE3, CpaBHEHUE, 0000ITIeHNEe, CUCTEMAaTH3allus,
KJIacCU(UKAIMS, BBIABICHUE NPUYHMHHO-CICICTBEHHBIX CBS3CH — Il M3YYCHUS CBOMCTB BEIIECTB MU XUMHUYCCKUX PEAKIUN;
€CTECTBCHHO-HAYUYHBIC METO bl ITO3HAHMS — HAOJIIOACHUE, U3MEPEHHE, MOACITUPOBAHUE, SKCIIEPUMEHT (PedibHblil U MbIC/IeHHbIL) TIO]T
PYKOBOJCTBOM II€Jlarora;

CJIeOBaTh MPaBWIaM TOJIH30BAHHUS XUMHUUYECKOM TTOCYI0M U J1aOOpaTOPHBIM 000pYAOBAaHHUEM, a TAK)KE MpaBUIaM OOpaIeHUS
C BEIIIECTBAMHU B COOTBETCTBUH C MHCTPYKIIUSIMH I10 BBITIOJTHCHHIO JTA0OPATOPHBIX XUMHUUECKHX OIBITOB I10 MTOJTYYCHHUIO K COOMPAHHIO
ra3o000pa3HbIX BELIECTB (BOJOPOAA M KUCIOPO/Ia), MPUTOTOBICHUIO PACTBOPOB C OMpPEACTIEHHON MacCOBOM J10JIel pacCTBOPEHHOTO
BEILIECTBA; MUIAHUPOBATH U MPOBOJUTh XUMUYECKHUE AKCIIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB IIEJIOYEH U KHUCJIOT C TOMOIIIBIO
WHJIMUKATOpOB (JIakmyc, peHondTanenH, METUIOPAHK U Jp.), TOATBEPKAAIOMIUX KaueCTBEHHBIH COCTAB HEOPTAaHMYECKUX BEIIECTB
(KauecTBEHHBIE PEAKIIUU Ha MOHBI) TIOJ] PYKOBOJICTBOM IeAarora.

9 KJIACC

PacKpbIBaTh CMbICII OCHOBHBIX XUMUYECKUX MOHATUN: XUMUYECKUM 3JIEMEHT, aTOM, MOJIEKYJIa, UOH, KATUOH, aHUOH, ITPOCTOE
BEILIECTBO, CJIIOXKHOE BEIIECTBO, BAJIEHTHOCTD, JIEKTPOOTPULIATEIIBHOCTh, CTENEHb OKUCJICHUS, XUMUYECKasl pPeakius, XuMuyecKas
CBSI3b, Meniogol 3pgexkm peakyuu,Moiib, MOJSPHBIM OO0BEM, PACTBOP; DJIEKTPOJIUTHI, HEIIEKTPOIUTHI, SICKTPOIUTHUECKAS



JUCCOIMAIIMS, PEaKklMM HOHHOTO OOMEHa, KaTalu3aTop, XuMuueckoe pasHosecue, obpamumvie U HeoOpamumvle peaxyul,
OKHCJIUTEIIbHO-BOCCTAHOBUTEIIBHBIE PEAKLMH, OKHUCIUTENIb, BOCCTAHOBUTEIb, OKHUCIEHUE U BOCCTAHOBJICHUE, aAJUIOTPOIMS,
aM(pOTEpPHOCTh, XUMHUUYECKasi CBSI3b (KOBAJICHTHAs, MOHHAs, META/NIMYECKasi), KPUCTAIUIMYECKAsT PEIIETKA, KOppOo3us Memasnios,
CHJIa8bl, CKOPOCMb XUMUYECKOU peakyuu, TipeaesbHo gonyctumas konuentpanus (ITJ1K) Bemectsa;

WUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX MOHATUHN (CM. 1. 1) M MPUMEHSTH 3TU TOHSITHS IIPU ONMCAHUN BEIIECTB
Y UX MPEBPaLCHUM;

HCIIOJB30BaTh 3HAKW M CHUMBOJIBI ISl (PUKCAIIMU PE3yJIbTaTOB HAOJIOJAEHUN, cOoCTaBiIeHUS (DOPMYJ BEIIECTB U YpaBHEHUI
XUMHUUYECKUX PEaKIUi, 3alucy JTaHHBIX YCIOBUM 3anad. Mcnonb3oBaTh 0003HaueHUs, uMmeromuecs B Ilepuoanueckoit cucteme u
Ta0JIuUIEe PACTBOPUMOCTH KUCIIOT, OCHOBAHUM U COJIEH B BOJIC JIJIsl BHIMIOJHEHUSI 3aJJaHUM.

ONpPEAETATh BAJCHTHOCTh W CTENEHb OKUCICHUS XUMHYECKUX JJIEMEHTOB B COCIWHEHUAX Pa3IMYHOTO COCTaBa;
MIPUHAJIEKHOCTh BEIMIECTB K OMPEACIEHHOMY KJIACCy COEAUHEHUN C OMOPOUN Ha ONpPEIECICHUS, B TOM YUCIIE CTPYKTYPUPOBAHHBIC,
BUJIBI XUMUYECKOW CBsA3U (KOBAJICHTHAsl, MOHHAS, METAJUIMUECKasl) B HEOPraHUYECKUX COCIMHECHUSX; 3aps/l MOHA 10 XUMUUYECKOMN
dbopmyIie; xapakTep cpelibl B BOAHBIX PACTBOPAX KUCIOT U MICIIOUEH, mun Kpucmaiiuyeckou peulémrku KOHKPemHo20 8euecmead,

packpeiBath cMmbIci Ilepuoandeckoro 3akona /.M. MenpeneeBa u AEMOHCTPUPOBATH €r0 IMOHMMAHHE. ONUCLIBAMb U
xapaxmepu3zoeams Ta0IN4HYI0 hopmy [leprnoarueckoii CHCTEMbI XUMUYECKHUX JIEMEHTOB: Pa3IuvaTh NOHITHS «TJIaBHAS MOJTPyIa
(A-rpynma)» u «nodounas noarpynmna (b-rpymma)y», maneie u 6oJbiue MEPUOJIBI; COOMHOCUMb 0003HAYEHUSI, KOTOPhIE UMEIOTCS B
MEePUOINYECKOM TaOIHIIe, C YUCTIOBBIMU XapaKTEPUCTUKAMH CTPOCHHUS aTOMOB XMMHUYECKHUX JJIEMEHTOB (COCTaB U 3aps/l siipa, oo1iee
YUCJIO DJIEKTPOHOB M paCIpe/iesieHne UX IO DJIEKTPOHHBIM CJIOSIM); 00bsACHAmMb 00IMe 3aKOHOMEPHOCTH B M3MEHEHUHU CBOWCTB
XAMHUYECKUX JJIEMEHTOB U UX COCIMHEHUN B IIPEAEIIax MAJIBIX IIEPUOIOB U IIABHBIX NOATPYIII C YYETOM CTPOEHHUS UX aTOMOB;

KJIaCCU(UIIMPOBATh XUMHUYECKHUE DJIEMEHTBI, HEOPraHWYECKHE BEIIECTBA; XMUMHUYECKHE PEaKIUU (10 YHCIYy U COCTaBYy
YYaCTBYIOIIUX B PEAKIIMM BEHIECTB, MO TEIJIOBOMY 3G (PEKTy, MO U3MEHEHUIO CTENEHEW OKHUCICHUS XUMHUYECKUX DIJIEMEHTOB) C
OIIOPOM Ha CXEMBI;

XapaKTepru30BaTh (OMUCHIBATH) OOIIUE U ClIeNU(PUIECKIE XUMUYECKUE CBOMCTBA BEIIECTB PA3JIMUHBIX KJIACCOB, MOATBEPKIAs
OINKCAaHUE MPUMEPAMH MOJIEKYJIIPHBIX U HOHHBIX YPABHEHHI COOTBETCTBYIOIIUX XMMUUECKUX PEAKIINI C OTOPOM HA CXEMBI;

COCTAaBJIATh YPABHEHHUS DJIEKTPOJIUTUUYECKOU TUCCOLMALIMU KUCIIOT, LIEJIOYEH U COJIEH; IIOJHBIE U COKPAILLEHHbBIE YPABHEHUS
peakiuii HOHHOTO OOMEHa; ypaBHEHUS PEaKIMid, MOATBEP)KIAIOIINX CYIIECTBOBAHWE T€HETUYECKON CBS3M MEXKIY BEIICCTBAMU
Pa3JIMYHBIX KJIACCOB;

PaCKpBIBATh CYITHOCTh OKHCIUTEILHO-BOCCTAHOBUTENLHBIX PEAKIIUN TOCPEICTBOM COCTABIICHUS AIEKTPOHHOTO OalaHca ITHX



peaxIui;

IIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOCHUS; BOBMOXHOCTH MPOTEKAHUS XUMUYIECKUX MPEBPAICHUH
ToCIIe TIPEBAPUTEIHLHOTO 00CYKICHHUS C TeIaroroM;

BBIUMCIISITh OTHOCUTEIBHYIO MOJICKYJSIPHYIO M MOJISIPHYEO MacChl BEIIECTB; MAcCCOBYIO JIOJI0 XMMHYECKOTO JJIEMEHTa 0
dbopMyIie COeTUHEHMSI; MACCOBYIO JIOJIIO BEIIECTBA B paCTBOPE; MPOBOAUTH PACUETHI IO YPABHECHUIO XUMUYECKOW PEAKITHH C OTIOPOI
Ha aJITOPHUTM;

CJIEIOBATh MPaBUJIaM MOJIb30BAHUSI XUMUYECKOH MOCYI0i 1 TabopaTOpHBIM 000pyIOBaHUEM, a TAKXKE MPaBUIIaM OOpaICHHS
C BEIIECTBAMHU B COOTBETCTBUH C HHCTPYKITUSMH TI0 BBITIOJTHEHHUIO JTA0OPATOPHBIX XUMHUYECKUX OTBITOB TIO MOTYYEHUIO U COOMPAHUTO
ra3o000pa3HbIX BEUIECTB (aMMHUaKa U YIIIEKUCIIOro ras3a);

MIPOBOJIUTH PEAKITUH, TOATBEPIKIAIOIINE KAYECTBEHHBIN COCTAB Pa3IMYHBIX BEIIECTB: PACIIO3HABATE OMBITHBIM ITyTEM XJIOPH/I-
opomun-, monua-, kKapooHat-, pocdar-, CHINKAT-, CYIb(aT-, THAPOKCH-UOHBI, KATHOHBI AMMOHHS W MOHBI H3yUYCHHBIX METAJLIOB,
MPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTAHMYECKUX BEIIECTB;

MIPUMEHSTh OCHOBHBIE OTIEpaIlMi MBICIUTEIbHON JIeITeIbHOCTH — aHAJIU3 U CUHTE3, CpaBHEHHUE, 0000IIEHIE, CHCTEMAaTU3AIINIO,
BBISIBJICHHE MPUYMHHO-CIICACTBEHHBIX CBSI3€H — JIJIsl M3yUEHUS] CBOMCTB BEIIECTB M XMMHUYECKHX DPEAKIIMM; €CTeCTBEHHO-HAYYHbIE
METO/IbI IO3HAHUS — HAOJII0ICHNE, U3MEPEHUE, MOJISTTMPOBAHHE, SKCIIEPUMEHT (PEabHBINA U MBICIICHHBIN).



TEMATUYCCKOC IINIAaHUPOBAHUC.

IIpuMepHoe TeMaTHYeCKOe IIAHNPOBaHUE Kypca 8 kiacca (34 B HeJel1o,

Bcero 102 4, u3 HUX 3 4 — pe3epBHOE BpeMs)



Homepa

OcHoBHOe conep:xkanue ypoka. Pecypc B T.u. [IOP.

XapaKTepI/ICTI/IKa OCHOBHBIX BHUJ0B ACATCIBHOCTU

YPOKOB Tema ypoka
oOydaromuxcs (Ha ypoBHE YIeOHBIX JICHCTBUN)
8 Kimacc
HauanpHabie mousaTus u 3akoHbl xumuw (24 1)I1/B
1 [IpenMer xumuu. Tema u BemectBa. CBOICTBA BEUIECTB. DTAJIOHHEIE Ob6vscHAMb, 9TO TPEAMETOM U3yUEHHUS XUMUU
Pose xumuu B (hu3MYecKre CBOMCTBA BelecTB. MaTepualbl HSBIISIFOTCS BEIIESCTBA, UX CBOMCTBA U MX MPEBPAICHUS.
SKU3HU 4EJI0BEKa MarepuanoBeieHue. Poiab XUMUM B )KU3HU Paznuuams Tena u BeniecTa, BEMISCTBA U MaTEPHAIIBI.
COBpeMeHHOTr0 o0mecTBa. OTHOIICHUE 00IIECTBA K Yemanaenuseams NpUIMHHO-CIIEICTBEHHBIC CBS3H
XUMHUHN: XeMOPUIUSA U XeMOo(hoOusi. MEK/1y CBOMCTBaMHU BEUIECTB U UX MPUMEHEHUEM
HemoncTpanuu. Konneknus MmaTepraioB U U3Ieaui Xapaxmepuzoeams NOTOKUTENBHYIO U OTPUIATEIHHYIO
U3 HUX. POJIb XUMHUH B )KU3HU COBPEMEHHOT'O OOIIECTRA.
JlaGopaTtopHblie onbITH. 1. O3HaKOMIICHHE C Apeymenmuposams CBOE OTHOIICHUE K XeMO(DHIHH U
https://resh.edu.ru/subject/lesson/1521/start/ xemopoouu.
2 [Meroasl n3yueHus Metoas! nu3ydyenust xumuu. Habmonenne. DkcriepuMeHT, Xapaxkmepuzoeamsb OCHOBHBIE METO/IbI U3YUECHUS

XUMHUHU

MO,Z[CJII/IpOBaHI/IC. Mogenu MaTCpHaAJIbHBIC U 3HAKOBBIC
1IN CUMBOJIBHBIC.

CCTCCTBCHHO-HAYYHBIX NUCHHUILINH.
Hpu@odumb IPpUMEPBI MATCPUAJTIBHBIX U 3HAKOBLIX HUJIN



https://resh.edu.ru/subject/lesson/1521/start/

JlemoHcTpauuu. Mojenu, HCHOJb3yeMble Ha YpOKax

¢uzuku, Owomornu U reorpadpun. OObBEMHBIE U

IIapOCTCPKHEBBIC  MOACIIHM  HCKOTOPBIX XHMHYCCKHX

BCILCCTB. MOI[GJ'II/I KPHUCTATINIMYCCKUX peH_IéTOK. Z[aTLII/IK

CHUMBOJIBHBIX MOJIEJICH, HCIIOJIb3YEMbIX Ha YpOKax (hU3UKH,
Ouosioruu u reorpaduu.
Cobupamb 00bEMHBIC U MIAPOCTEPIKHEBBIC MOJICITU

HCKOTOPBIX XUMHNYCCKUX BCIICCTB

ArperaTHblie

COCTOsAHUA BCIICCTB

['a3pl.  Kuakoctu. TBEpaple BemecTBa. B3aumHbie
[epexoibl MEXy arperaTHbIMM COCTOSIHUSIMU BEILIECTBA:
BO3TOHKA (CyOnumarus) u gecyonuManus, KOHIeHCaus U
rcrnapeHue, KpUCTaUIU3alus U TIaBJIeHUE.
Jlemonctpanuu. Cobupanue npudopa Jist MOIy4eHUs ra3a
Y IPOBEPKA €r0 Ha FTePMETUYHOCTh. Bo3roHka cyxoro Jipaa,
voaa win HadTammHa. ArperaTHbIe COCTOSTHUS BOJIBI.
JlaGoparopubie omnbiThl. 2. [IpoBepka mnpubopa s

IMOJIYUYCHHA Ia30B Ha TCPMCTUYHOCTD

\Paznuyams TPU arperaTHBIX COCTOSIHHS BEIICCTBA.
Yemanaenueamv B3aMMOCBSI3U MEKIY HUIMU Ha OCHOBE
B3aMMHBIX [TEPEXO0/I0B.

Unrniocmpuposams 3TH TIEPEXOIbI IPUMEPAMHU.

\Habarwooams XUMUYECKUH SKCIIEPUMEHT U Oe/lamb BBIBOJIBI HA

OCHOBE HAOJIIOJCHUN

[IpakTnueckas padbora

1

3HAKOMCTBO € Ja0opaTOpHBIM 000opynoBaHueM. [IpaBuiia
TEXHUKU O€30MaCHOCTH MpU paboTe B KaOWHETEe XUMUHU.
Hexotopsie Bupl paboT. O6HapyKeHHne IPOTyKTOB

TOpPCHUA napa(bI/IHa " BJIMAHHC BO3AYyXa HAa TOPCHUEC CBCUYHU

Pabomams ¢ 1a0oOpaTOpHBIM  00OpyJOBaHHEM U
HarpeBaTeIbHBIMU NPUOOPAMH B COOTBETCTBHH C MPaBUIAMU
TEXHUKU OE30MaCHOCTH.

Beinoansams TMPOCTEHIINE MaHMUIYJISIUM C J1IAOOPaTOPHBIM

060py,HOBaHI/ICMZ C J'Ia60paTOpHLIM HITaTUuBOM, CO CHI/IpTOBKOﬁ







JlomarnHuit

9KCIIEPUMEHT 1

Hao6mronenue 3a ropsmeii ceeuoit dusnyueckue sBICHUS
pu ropeHuu cBeur. CTpoeHue IiIaMeHu cBeun Biusaue

BO3/1yXa Ha T'OPEHUEC CBCYN

Boinoninsims 0€301acHbIC B IOMAITHUX YCIIOBHSIX
DKCIICPUMEHTHI, IPOBOIUTH HAOIIOACHNUS 32 TOPEHHEM CBEUU
Ogopmasams OTUET O IPOACIIAHHON paboTe ¢

HCII0JIb30OBAHHUEM PYCCKOI'O SA3bIKA U SA3bIKAa XUMHUH

Duznueckue

SIBJICHHUA B XMMHUH

duznyeckue sABjIeHUA. YucThIe BEIECTBA U CMECH.

['oMoreHHbIC U reTeporeHHbie cMecu. Cmecu
razoo0pasHbie, xXuaKue u TBEpabIe. CriocoObl

PasacICHUsA cMeceit: MEPCTOHKA, WK OJUCTUIIIAIMA,

OTCTauBaHUC, (1)I/IJ'IprOBaHI/IC, KpUuCTaJJIn3aluusa N

BbINapuBaHue. Xpomatorpagus. [Ipumenenue ITUX

CIoco0OB B J1a00PaTOPHON MPAKTHKE, HA TPOU3BOJICTBE

https://resh.edu.ru/subject/lesson/1485/start/

JlemoHcTpanuu. Pa3nenenne 1ByX HECMEIMBAOIINXCS
PKUJIKOCTEH C TIOMOILBIO JEIUTEIBHON BOPOHKHU.

Jluctumisarop u ero padota. Y cTraHOBKa TUTSt

¢unpTpoBaHuUs U €€ paboTa. YCcTaHOBKA JUISt

BhITIapUBaHus 1 €€ pabora. Komiekius ObITOBBIX
prOopoB i GUIbTpoBaHUS Bo3ayxa. Pa3nenenue

KpacCsaliero BEIeCTBa q)HOMaCTepa C IOMOIIBIO

OymaxxHOU Xpomarorpaduu

\Paznuuamo (I)I/ISI/I‘ICCKI/IG H XUMHNYCCKUC ABJICHUA, YUCTBIC

BEILIECTBA U CMECH.
Knaccugpuyuposams cmecH.

[ Ipugooums mpuUMepbl CMECEil pa3TUYHOTO arperaTHoro

COCTOsHUA.

Yemanasnusamo MNPUYINHHO-CIICACTBCHHBIC CBA3U MCIKAY
(bI/BI/I‘IeCKI/IMI/I CBOMCTBaMH BEIIECTB CMECU U crocobaMu ux

pasaCICHUsA. Paznuuams HUX, onucsleams 1

xapakmepuzoeanib IIPaKTUICCKOC 3HAYCHUC.



https://resh.edu.ru/subject/lesson/1485/start/




JlaGopaTopHblie onbIThL. 3. O3HaKOMIICHHE C MHUHEpaJIaMH,
00pa3yroIUMU IPaHUT.
4. IlpuroroBieHne reTeporeHHON CMECH MOPOIIKOB Cephl U

KEJI€3a U UX pa3aciICHUC

! [IpakTrueckas pabota Anamms nouset Jlarui pH cpes. Pabomams ¢ mabopaTOpHbIM  OOOpYyIOBaHHUEM U
2 (aHasor paboThl HarpeBaTebHBIMU PUOOPaMU B COOTBETCTBUU C MPaBUIAMHU
«Ouncrka TEXHUKHU 0€3011aCHOCTH.

[MOBAPCHHOM COJINY) \Boinoansameo npocreimue  NpuéMbl  OOpaleHHs c
mabopaTopHBIM  00OpPYJOBaHHEM: BOPOHKOH, (DUIBTPOM,
CIINPTOBKOM.
\Habnrooams 3a  CBOMCTBAMH  BEIIECTB H  SIBJICHUSIMH,
[MPOUCXOISIIIIMMU C BEIIECTBAMH.
Onucvieams XUMUYECKUI KCIIEPUMEHT C ITOMOIIBIO PYCCKOTO
(pOAHOTO) SI3bIKA U SI3bIKA XUMHH.
/lenamb ~ BBIBOABI 1O  pe3yJabTaraM  IPOBEIEHHOTO
DKCIIEPUMEHTA

8-9 |AtomHo- XuMHuyeckue 3eMeHThl. ATOMBI U MOJIEKYIBL. [IpocThie  |O6bsacHAmb, 9TO TAKOE XUMHUYECKHA AJIEMEHT, aToM,
MOJIEKYJIIPHOE U CJIOKHBIE BElIeCTBA. AJUIOTPOIUS HA IPUMEPE MOJIEKYJIa, aJJIOTPOIIHSI, UOHBI.
yUYEHHUE. Ku1ciI0poia. OCHOBHBIE MOJOKEHUSI aTOMHO- \Paznuuams IpOCTHIE U CI0KHBIE BELIECTBA, BELIECTBA
XUMHU4YECKue MOJIEKYJIIpHOTO yueHus. Monsl. BemecrBa MOJIEKYJISIPHOTO ¥ HEMOJIEKYIISIPHOTO CTPOEHHS.

PIIEMEHTBI MOJIEKYJIIPHOTO U HEMOJIEKYJIIPHOT'O CTPOEHHS. Yemanaenueams NpuUMHHO-CIEACTBEHHBIE CBA3U MEKY




JlemoHCcTpanuu. Mojenu ajutoTPOITHBIX MOIU(PUKAITANA
yriepojia u cepsl. [lomydenue o3oHa

https://resh.edu.ru/subject/lesson/1486/start/

COCTaBOM MOJICKYJI U CBOMCTBAMH aJUIOTPOITHBIX
MOTU(UKAINIA KACIOPO/Ia.
Dopmynuposams OCHOBHbIE OJ0KEHHSI AaTOMHO-

MOJICKYJIIPHOTO YUECHHS

10-11

3HAKN XUMHUYECKUX
SIIEMEHTOB.
[lepuoguueckas
Ta0mma
XUMHUUYECKUX
hnemenTtoB Jl. U.

Menneneena.

3HaKy (CHMBOJIbl) XUMUYECKUX JIEMEHTOB.
VHpopmanus, KOTOPYIO HECYT 3HAaKU XUMHUYECKUX
HJIEMEHTOB. DTUMOJIOT Ul HA3BaHUN HEKOTOPBIX

XUMHYCCKHX 3JIeMeHTOB. [leproandeckas tadimia

XUMHUUYeCKUX djieMeHToB 1. Y. Menjeneena:

KOpOTKOHGpHOJIHBIfI n JIJII/IHHOHepPIOI[HI)IfI BAapWaHTEI.

[lepuozs! u rpynmsl. ['1aBHasg u noOouHas NOATPYIIIBI
i A- u b-rpynnel. OTHOCHUTEIbHAS AaTOMHAs Macca.
Jlemonctpauuu. Hoprperst 1. 4. Bepuemnyca u JI. .
MenpeneeBa. KopoTkoneproaHbIi U ITTUHHOIEPUOTHBIN

BapuaHThl leproanueckon cucremsl J. 1. MenaeneeBa

\Hazwvieams U 3anucbléams 3HAKU XAMAYECKUX DJIEMEHTOB.
Xapaxmepuzosames MHPOPMAITUIO, KOTOPYIO HECYT 3HAKU
XUMHAYECKUAX IIEMEHTOB.

Onucwvieams CTPYKTYPY TaOIUIBI XUMHUYCCKHUX 3JIEMEHTOB
/1. 1. Menneneena.

ObvscHAmMb YTUMOJIOTUUECKHE Hadala Ha3BaHUI

XUMHUYCCKUX 3JICMECHTOB U UX OTACIIBHBIX I'PYIIIIL.

\Paznuuams KOPOTKONEPUOAHBIN U JNIMHHONEPHUOIHBIN

BapuaHThl [lepnoanyeckon cucremsl /. 1. Menneneesa



https://resh.edu.ru/subject/lesson/1486/start/

12-13 [Xumuueckue
Xummieckue popmysbl. MHACKCH 1 KOIQULIEHTSL. Omobpasicams COCTaB BEIIECTB C IOMOIIBI0 XUMHUYECKHX
(bopMyTEI OTHOCHUTENbHAS MOJIEKYJIsIpHas Macca. MaccoBast 1071
XUMHUYECKOT0 3JIEMEHTa B coenuHeHnn. Mudopmarus, opmyur.
KOTOPYIO HECYT XUMHYECKHE (POPMYIIBI \Paznuuams WHIACKCHI U KOO PHUITUEHTHI.
https://resh.edu.ru/subject/lesson/1519/start/
[Haxooums OTHOCUTEIIBHYIO MOJICKYJIIPHYIO MacCy BEIISCTBA U
MaCCOBYIO JIOJF0 XUMHUYECKOTO JIEMEHTA B COCMHCHUH.
Tpancruposames wHGOPMAIHMIO, KOTOPYIO HECYT XUMHUYECKUE
bopMyIibI
14-15 [BaneHTHOCTH

Banentaocts. CTpykTypHBIE (OpMYINBl. XHUMHUYECKUE
DIIEMEHTHI C MOCTOSHHOM M MEePEMEHHON BaJCHTHOCTBIO.

BriBog COCAMHCHUA 10 BaJICHTHOCTH.

bopmyIbl
OmpeneneHre BaJIEHTHOCTH XHMHYECKOTO 3JIEMEHTa II0
¢dopmyne BeniectBa. CocTaBieHNe Ha3BaHUW COSMHEHUH,

COCTOAIUX U3 ABYX XHUMHYCCKUX DJICMCHTOB, IIO

BAJICHTHOCTH. 3aKOH IMOCTOSIHCTBA COCTAaBa BEILIECTB.
Jlemonctpannu. KoHCTpyrpOBaHHEe MapOCTEPKHEBBIX
MoeIIen
monekynhttps://resh.edu.ru/subject/lesson/1520/start/

ObvscHAMb, 4TO TAKOE BAIIEHTHOCTb.

[lonumame OTpaKCHHUE TIOPSIJIKA COSAMHEHUSI aTOMOB B
MOJIEKYJIaX BEIIECTB MOCPEICTBOM CTPYKTYPHBIX (DOPMYIL.
Ymems cocmaenamos Hopmynbl cCOeTUHEHHH 1O BAIEHTHOCTH
U onpedensims BAICHTHOCTH dJIEMEHTa M0 POopMyJie ero

COCAMHCHUA



https://resh.edu.ru/subject/lesson/1519/start/
https://resh.edu.ru/subject/lesson/1520/start/

XuMuueckue
peaxuuu. IIpuzHaku u

YCJIOBHSI UX

POTET

3aKOH COXpaHEHUS
Macchl BEIECTB.
XuMHudeckKre
ypaBHEHUS

18-19

XHMHYeCKHe peakuy. PeareHThl U IPOIyKThI PEaKIHN.
[Ipu3Haky XUMHUYECKHUX peaklni. Y CIOBHS UX IPOTEKAHUS U
npekpaiienus. Peakunu ropeHus. DK30TepMUYECKHUe U
9HAOTEpPMUYECKHE peakiyy. JleMoHcTpanuy. AnmnapaT
Kunma. Paznoxenue 6uxpomara aMMoHus. ['opeHue cepsl u
MAarHUu€eBOH JICHTHI.
JlaGopaTopHBIE OIBITHI. 5. B3aumogeiicteue
pPacTBOPOB XJIOPHIOB U MOJIUAOB KaJlusl ¢ paCTBOPOM HUTpaTa
cepebpa. 6. Ilomydenue ruapokcuna wmenu(Il) u  ero
B3aUMO/ICUCTBUE C CEPHOM KUCIOTOM.

7. BanmozeiicTBre pacTBOpa COABI C KUCIOTOM 3aKOoH
COXPaHEHHS MacChl BEIIECTB. XUMUYECKHUE YPAaBHEHHUS.
Cocrasienue XuMU4eckux ypasaenuit. Madopmarms,
KOTOPYIO HECET XUMUYECKOE ypaBHEHHUE. [leMoHCTpanuy.
[Toptpetrsr M. B. JlIomonocosa u A. JI. JlaByasse. ['openue
¢dochopa. OnbITEI,
MJUTIOCTPHUPYIOIINE 3aKOH COXPAHEHUSI MacChl BEILIECTB.
JlaGopaTopHBI€ OIBITHI. 8. IlpoBepka 3akoHa
COXPAaHEHHUS Macchl BEIIECTB HAa IMPHUMEPE B3aUMOJCHCTBHSA

ENOYU U KUCIIOTBL. 9. IlpoBepka

Xapaxmepuzo6amb XUMIUYECKYIO PEAKIHIO U e&

YYACTHUKOB (PEareHThbl ¥ TPOYKTHI PEAKIIUH).

Onucwi6ams NPU3HAKA U YCIIOBHS TCUEHHS XUMUYECKHUX
peaKuuid.

Pasznuyams sx30TepMudecKue 1 SHI0TEPMHUYECKUE PEAKIIUH.
CoomHocums peakiuy ropeHus U SK30TEPMUUYECKHE PEAKIIHH.
Habnrwooamw u onucviéams XAMHYECKHIA SKCTIEPUMEHT C

TIOMOIIIBIO PYCCKOTO (POJIHOTO) S3bIKA U S3bIKA XUMUU

Dopmynuposams 3aKOH COXpaHEHHUS] MacChl BEIIECTB.
Cocmaensams Ha ero OCHOBE XMMHUYECKUE YPABHEHUSL.
Tpancruposeams nHbOPMAIHIO, KOTOPYIO HECYT
XHUMUYECKHE YPaBHEHHS.

DKCIePUMEHTAIBHO NO00MEEPAHCOAMDb CTIPABEITHBOCTD

3aKOHa COXpPAaHCHUS MACChl BCUICCTB



3aKOHA COXPAaHCHUA MACChl BCUICCTB HA IPUMEPC

B3alMOJCHCTBUS 1EN0UYH U conu xene3a( L)

20-21

THITEI XMMHUYECKUX

peaxKiun

Krnaccudukanus XUMHYECKUX PEeaKlUii 0 COCTaBy U

YUCIIy PEareHTOB U MPOAYKTOB. THITBI XUMHUECKUX
peakuuii. Peakiiuu coeguHeHMs, pa3aoKeHus, 3aMeIIeHUs
1 oomeHa. KaTanuzaropsl u karanus. JleMoHCTpanum.
["openue ocdopa, pacTBopeHre NpoAyKTa TOPEHHUS B
BOJIE M MCCIIEIOBAHUE MTOJYYEHHOTO PACTBOPA JTAKMYCOM.
B3anumojeiicTBre COJISTHONM KMCIOTHI C IIMHKOM.
[Tonyuenue runpokcuna meau(Il) u ero paznoxenue npu
HarpeBanuu. JlabopatopHsie onbIThl. 10. Paznoxenue
MepOKCHIa BO0POia ¢ ToMoIbio okcuaa maprania(l'y).
11. 3amerenue xeire3oM MEIN B MEIHOM

Kynopoce./laTuuk Temnepar.

[Knaccuguyuposams XuMU4ecKue peakliuy Mo MpU3HaKy

YKCJIa U COCTaBa PEarceHTOB M MPOAYKTOB. Xapakmepuzoeamy
POJIb KaTajau3aTopa B MPOTEKAHUU XUMHUECKOW PEaKIInu.
\Habarwooams v onucviéams XUMUYECKUN SKCIIEPUMEHT C

[IOMOIIBIO PYCCKOI'O (pOI[HOFO) sA3bIKa U A3bIKa XMMHUH

22

[loBTOpEHME U
0000IIIEHNE TEMEL.
[loaroroBka K

KOHTPOJILHOM padoTe

TCCTHpOBaHI/IC, PCHICHUC 3a/1a4 U BBIIIOJIHCHUC

YIPA)KHEHU 110 TeEME







KonTponbhas pabota 1 «HavyanbHble MOHATUS U 3aKOHBI XUMHI» AHAIIU3 KOHTPOJIBHOU paboTHI.

23-24
Baxxueiimue npenctaBuTeNd HEOpraHMueckux BeiecTB. KoinyecTBeHHbIE OTHOIICHUS B XUMHUH 25(4)
21- Bo3ayx u ero CocraB Bo3ayxa. Xapaxmepuzosamb 00bEMHYIO T0JTI0 KOMIIOHEHTA TaKOU
29
cocTaB [lonsiTre 06 06bEMHOIT 1011€ () KOMITOHEHTA [IPUPOIHOI ra30BOil CMeCH, Kak BO3ILYX, H paccuumuleéanms

[IPUPOJIHOM Ta30BOM CMECH - BO3AyXa e€ Mo 00bEMY ITON CMECH.
Pacyetr 00b€Ma KOMIIOHEHTA T'a30BOM CMECH T10 €T0 Onucvisams 00bEMHBIN cOCTaB aTMOCHEPHOT0 BO3yXa U
00BEMHOM J10J7I€ ¥ HA0OOPOT. noHuMams 3HaYCHHUE MTOCTOSHCTBA 3TOT0 COCTaBa AJis
JlemoncTpanuu. Onpenenenue coiep:kanus KUCIopoa  3I0OPOBbs
B BO3/1yXe.MpPUOOP 1Sl onpeae/ieHUs: COCTaBa
moanwrwo bhttnce/lnclh ndes wenslowsdhtnndMaccne INVAAL b nad|

23- [Kucnopon Kucaopoa. O30n. Ilonyyenue kucaopojaa. Xapakmepuzoeamsb 030H, KaK aJJIOTPONHYIO MOIU(DUKAIIUIO

’)A pﬂﬁ"“q“"ﬂ

U paclio3HaBaHUE KUCIOpoJa. XUMUYECKUE CBOWCTBA
KHCJIOpO/Jia: B3aMMOJEICTBHE C METaJlJIaMH,
HEMeTaJlJIaMH U CII0XKHBIMHU BenlecTBamu. [Ipumenenue
kuciaoposna. KpyroBopor kuciaopoja B IpUpoOJIE.
JlemoHcTpanuu. [Tomyuenue kucnopoaa pazinoxeHueM
[epMaHraHaTa KaJus U IepoKcua BOJOpo/a.

CO6I/IpaHI/IC MCETOJOM BBITCCHCHUA BO3yXa U BOJBI.

Pacro3naBanue kucjaopoja. I opeane maraus, xenesa,
yTIIs1, cephl U pocdopa B KUCTIOPOIe
https://resh.edu.ru/subject/lesson/2447/start/

KHCJIOpOJa.

Onucwvieams (bI/ISI/ILIeCKI/Ie N XUMHWYCCKHEC CBOﬁCTBa,

[MOJIy4eHUE U MPUMEHEHUE KUCIOPOAa C UCIIOIb30BAHUEM
PyccKoro (pOJHOTO) sI3bIKA U S3bIKa XUMUH.

Yemanasnusamo MNPUYUMHHO-CIICACTBCHHLBIC CBA3U MCIKAY

(U3HMYECKIMU CBOMCTBAMHU KUCIOPO/A M CIIOCOOaMU €ro
coOMpaHusl.

[ Iposooumv, nabaodams N ONUCHLIBAMb XUMUICCKHII

OKCIICPUMCHT I10 IMOJTYYCHHUIO, CO6I/IpaHI/II-O " pacClioO3HaBaHHIO

KHCJIOpOJa C CO6J'IIO}1€HI/I6M IMMpaBUJI TCXHUKH Oe3omacHOCTH



https://resh.edu.ru/subject/lesson/2447/start/




25

26

27

IIpakTrueckas

pabora 3

Oxcuapl

HOJ’Iy‘lCHI/Ie, C06I/IpaHI/IC 1 pacrio3HaBaHUC KHUCJIOpOoaa

Oxcunpl. OOpa3oBaHKe Ha3BaHUIT OKCHIIOB 10 UX
¢dopmynam. CoctaBnenne GopMys OKCHUAOB 110 X

Ha3BaHUAM. [IpencTaBuTeny OKCHIOB: BOIA U

YIJIEKUCIIBIN Ta3, HeraleéHas u3BecTb. JleMoHcTpaluu.

Komneknust okcuaos

Pabomamy c 1a60paTOPHBIM 000pyI0BaHUEM u
HarpeBaTeIbHBIMH TPHOOpPAMH B COOTBETCTBHH C MPaBHIAMH
TEXHUKH 0€30TIaCHOCTH.

Buinonname npocreiime npuémel oOpamieHus ¢ 1a00paTOPHBIM
o0opymoBaHHEM: COOUpaTh MNPHOOp JUIsl TIOJAYYCHHS Ta30B,
MMPOBEPATH €0 Ha ICPMETUYHOCTD U UCIIOJIB30BaTh JIA MMOJTYYCHUA
KHCJIOpO/Ia.

Cobupams  KUCIIOPOI METOIOM  BBITCCHCHHS BO3AyXa U
pacnosHasams ero.

Habniooams 3a  cBOHCTBAMH  BEIECTB W ABICHUSIMH,
MPOUCXOIAIIUMH C BEIIECTBAMHU.

Onucvieams ~ XUMHYECKHHA  SKCIICPUMEHT C  [OMOIIBIO
€CTECTBEHHOTO (PYCCKOTO MJIM POJIHOIO) SI3bIKA U SI3bIKA XMMUH.
Cocmasnames  OTY€T  TO  pe3yibTataM  IPOBEJAECHHOTO
IKCIIEPUMEHTA

Buioensimp cymecTBeHHbIE IPU3HAKH OKCHIIOB.

/laéamb Ha3BaHWsI OKCUIIOB 110 HX (HOPMYIIaM.

Cocmaensams GpopmyJibl OKCHIOB 110 UX HA3BAHHSM.
Xapaxmepuzoeamu Takux MpeACcTaBUTENEH OKCHIIOB, KaK BOJA,

yr JICKHUCJIBIM I'a3 U HeTaléHas U3BeCTh



JlaGoparopHsiii onbiT. 12. [ToMmyTHEHHE N3BECTKOBOM

BO/IbI IIPY IIPOITYCKAHUM YIJIEKUCIIOrO rasza

28- [Bomopon

29 Boznopon B npuposie. dusnueckue 1 XMMHUUYECKHE \Xapakxmepuzosams  COCTaB  MOJIEKYNIbI, (U3UYECKHE U
CBOMCTBA BOAOpOJa, €ro MNOJYUCHUC U IPUMCHCHUC. XUMHNYCCKUC CBOﬁCTBa, MOJIY4YCHHEC U IIPUMCHCHUC BOAOPO/IA.
Jlemonctpauuu. [Tonyuenue, cobupanue u Ycmanasnueams  TIpUUMHHO-CIICACTBEHHBIE CBSI3U  MEX]Y)|
pacno3HaBaHue Bojopoaa. ['openune Bogopoa. (U3MYeCKUMH  CBOMCTBAMH H  CIIOCOOAMH  COOMpPaHHUS
B3anmozpeiictBue Bogopoaa ¢ okcunom meau(Il). BOJIOPOJIa, MEKAY XUMHYECKHMMH CBOWCTBAMH M  €r0
JIabopaToOpHBIi ONIBIT. [IPUMEHEHUEM.
13. Ilonyyenue Bogopo/ia B3aUMOAEHCTBUEM LINHKA U [Iposooums, nabnodams W ONUCLIBAMb  XUMHUYECKHN
COJITHOW KHMCJIOTBI PKCIIEPUMEHT I10 MOJIyYEHUIO, COOMPaHHIO U PACIIO3HABAHUIO
https://resh.edu.ru/subject/lesson/3119/start/ BOOPO/A C COBITIONCHHEM MIPABII TEXHUKH GE30MaCHOCTH.

30 [Tosrydenue, coOMpaHne U pacro3HaBaHUE BOIOPO/IA

[IpakTiueckas pabora

4.

\Pabomams ¢ nabopaTopHbIM  0OOpylOBaHUEM U

HarpeBaTeIbHBIMU MIPUOOpPaMU B COOTBETCTBHM C MpaBUIAMH
TEXHUKH 0€3011aCHOCTH.
\Boinoinams  TPOCTEHIINE

npueMbl  oOpamieHuss ¢

mabopaTOpHBIM  00OpyZOBaHWEM: coOupaTh TPHOOp 1S
MOJIYUCHHA Ta30B, MHOPOBEPATH €TI0 Ha TICPMECTUYHOCTD U

MCII0JIB30BAaTh IJIA IMOJTYUCHHUA BOAOPOAA.

Cobupams BOIOPOJT METOIOM BBHITECHEHHUS BO3IyXa U



https://resh.edu.ru/subject/lesson/3119/start/

pacnosnasamu €ro.
\Habniooams 32 CBOWCTBaMHU BEIECTB U  SIBICHUSMHU,
MPOUCXOSIINMHU C BEIIECTBAMHU.
Onucvieamb ~ XUMUYECKUH  OKCIEPUMEHT C  I[IOMOIIBIO
€CTECTBEHHOI0 (PYCCKOTO WJIM POAHOr0) fA3bIKA U S3bIKA
XUMUH.
Cocmasnams  OTYET 1O  pe3yiapTaTaM  IPOBEACHHOIO

PKCIIEPUMEHTA

31-32

KucaoThl

KI/ICHOTBI, HX COCTaB H KJ'IaCCI/I(I)I/IKaI_[I/ISI. I/IHI[I/IKaTOpLI.

CBOMCTBA U IPUMEHEHUE

JlemoHcTpauuu. Konnekius MUHEpaaIbHbIX KUCIIOT.
[IpaBuso pazdasienus cepoit KuciaoThl. JlabopaTopHbIit
OTIBIT.

14. Pacrio3HaBaHuE KUCIOT HHAUKATOPAMH.
https://resh.edu.ru/subject/lesson/2055/start/

Ta@mua PaCTBOPUMOCTH. ConsgHas u CCpHas KUCIIOTHI, ux|Pacnoznasams KUCIOTHI C TOMOILBIO HHAUKATOPOB.

\AHanuzuposams COCTaB KUCIIOT.

\Xapaxkmepuzosamw NpeACTaBUTEIEH KUCIIOT: CONSHYIO U
CEpHYIO.

Ymemv xapaxkTepuszoBaTh pacTBOPUMOCTb COEIMHEHUH C
[MOMOIIIHIO TAOJIUIIBI PACTBOPUMOCTH.

Ycemanasnueams  TIPUUMHHO-CIIEICTBEHHBIE CBSI3U  MEXIY)|
CBOMCTBAMM COJITHOM W CEpPHOM KHUCJIOT M OOJACTIMHU UX
MIPUMEHECHHSI.

Ocos3nasames HEOOXOIUMOCTH COOJIIOJICHHS TPABUI TEXHUKH

0€30macHOCTH MpHU paboTe C KUCITOTaMH.




33-34 (Conu .
Conu, ux coctaB 1 Ha3BaHus. PacTBOpUMOCTH cosell B \Xapaxkmepuzosams cONU KaK NPOAYKTHI 3aMEIIEHUs BOJOPO/Ia
Boze. [IpencraBuTtenu coneit: XJIOpu HATPUS, KAPOOHAT  |B KKCJIOTE HA METAJLI.
HaTpus, Gochar Karbusl. 3anucvieams GOpPMyIIBI COJEH MO BaJICHTHOCTH.
I[GMOHCTpaLII/II/I. Komnekuus coneit. Tabnuma \Haszvieams cOJIN 110 (bOpMy_]'[aM_
PacTBOPMMOCTH OCHOBAHUM, KMCJIOT M COJIEH B BOJIE \Ucnonvszoeams TaOIUILy PaCTBOPUMOCTH IS XapaKTEPUCTUKU
https://resh.edu.ru/subject/lesson/2054/start/ y y
CBOWCTB COJICH.
[ Iposooums pacuéTsl 10 GopMyam cojei
35- [KonmuuectBo [locrosinnas ABoraapo. KomndectBo BemectBa. Monb.  |O6vsacHAmb, 4TO TaKOE KOJTMYECTBO BEIIECTBA, MOJIb,
o
BeleCTBa

MonsipHast macca. KpaTHble eIMHULIBI U3MEPEHUs MoCTOsSTHHAsT ABOTapo, MOJISIpHAsl Macca.
KOJIMYECTBA BEIIECTBA — MUJUIMMOJIb U KUJIOMOJIb, Pewams 3anaun ¢ UCNONb30BaHUEM MOHATHI «KOJTUYECTBO
MUJUTUMOJISIPHAS. M KWJIOMOJISIpHAsi MacChl BEILIeCTBA. BEIIIECTBAY», «MOJIIPHAs Maccay, «IOCTOSTHHAsT ABOTaapo
PacyeThl ¢ HCIIOIb30BAHUEM MOHATHH «KOJIUYECTBO
BEIIECTBAY, «MOJIIPHASI Maccay, «IIOCTOSIHHAsT ABOTaIpO».
JleMoHcTpanuu. HekoTopeie MeTasibl, HEMETaUIbl U
COEIMHEHHS KOJIMYECTBOM BeIlecTBa B 1 MOJb
https://resh.edu.ru/subject/lesson/2063/start/

37  MonspHblif 00beM 3akoH ABoraJipo. MomnsipHbIif 00beM ra3o00pa3HbIX ObvscHamb, YTO TaKOE MOJISIPHBIA 00BbEM I'a30B,

ra3z000pa3HBIX
BEIIIECTB

BCIICCTB. OTHOCHUTENBHAS IIOTHOCTH OJJHOro rasa 1o

Npyromy.
KpaTHBIe CAUHUIBI USMCPCHUA — MPIJ'IJ'IPIMOJ'IHpHBIfI nu

KI/IJ'IOMOJBIpHHﬁ 00BEMEI T a3006pa3HLIX BCIICCTB.

HOPMAJIbHBIC YCIIOBUA.

\IPewiamsb 3aJadyd C HCIOJL30BAHMEM IIOHSATHH «KOJIHMYSCTBO
BCIICCTBA», «MOJISIpHAA MaccCay, <<MOJ'I}IpHBII71 00BEM ra3oB»,

«ITOCTOSHHAas1 ABoraupo».



https://resh.edu.ru/subject/lesson/2054/start/
https://resh.edu.ru/subject/lesson/2063/start/

Pacu€Tel C MCIONB30BAaHWEM ITOHATHH

BCIICCTBA», «MOJIApHasd Maccay,

ra30B», «IIOCTOsAHHAasA ABOF&I[pO».
JleMoHCTpanu. Monens
ra3000pa3HbIX
sewmectehttps://resh.edu.ru/subject/lesson/2063/start/

MOJISIPHOT'O

«KOJIMYECTBO

«MOJIIpHBI  00BEM

o0beMa

38-40 |[Pacuérsl o PacdeThl ¢ HCITOJIb30BAHUEM MOHATHH «KOJIMYECTBO Xapaxmepuzoeams KOJIMYECTBCHHYIO CTOPOHY
XUMHAYECKUM BCIIECTBAY, «MOJISIPHASI Maccay, «MOJIIPHBIH 00beM XUMHUYECKHX O0OBEKTOB U MTPOIECCOB.
YpaBHEHHSIM ra3oBy», «YUCIIO ABOTAIPO» Pewamw 3amauu ¢ UCTIOTB30BAaHUEM TTOHSATHIHA
https://resh.edu.ru/subject/lesson/2448/start/ y
B | «KOJIMYECTBO BEIIECTBAY», «MOJISIPHAS MACcCay, «MOJISIPHBIH
00BEM T'a30BY», «IIOCTOSTHHASI ABOTaIPO»
41-42 Bopa. OcHoBaHUs ['unpochepa. KpyroBopoT Boasl B IpUpoOeE. O0bscHAMb, YTO TAKOE KOCHOBAHUSY, KILIETIOUN,

Du3nyecKkrue U XMuMHYECKHE CBOMCTBA BOIBI:
B3aHMOJICHCTBHUE C OKCHAAMM.

OCHOBaHI/ISI, X COCTaB. PaCTBOPI/IMOCTL OCHOBaHHUI B
Boze. MI3MeHeHue OKpaCKU MHAUKATOPOB B IIET0OYHOM

cpeac. HpeHCTaBI/ITeHI/I IIEeI0YEH: TUAPOKCHUIBI HATPUA,
KaJIUs 1 KaJIbIIHMA.

JlemoncTpauuu. Konnekuns OCHOBaHUIA.
Jlaboparopusbie onbIT. 15. FI3MeHeHue okpacku

VHIMKATOPOB B IIEITOYHOMN
cpene.https://resh.edu.ru/subject/lesson/2062/start/

«(KaueCTBEHHAs peaKius», «MHIAUKATOP.
Knaccugpuyuposams 0cHOBaHUS IO PACTBOPUMOCTH B BOJIE.

Onpedenamp NPUHAAISKHOCTH HEOPTaHUYECKHX BEILECTB K
KJ1accy OCHOBaHUi 1o gopmyie.

Xapaxkmepuzoeams CBOMCTBA OTAEIBHBIX IIPEACTaBUTEIIEH
OCHOBaHUM.

Hcnonvzosams Ta6J'II/II_Iy PaCTBOPUMOCTH IJIA OIIPCACICHUA
PACTBOPUMOCTHU OCHOBaHMH.



https://resh.edu.ru/subject/lesson/2063/start/
https://resh.edu.ru/subject/lesson/2448/start/

43-44

PacTBOpBI.

MaccoBast qoJist

PacTBopuTeIbh U paCTBOPEHHOE BEIIECTBO. PacTBOpBHI.

PactBopenue. 'mapatel. MaccoBas gons

06'bﬂCHﬂI’I’Zb, 4TO TaKO€ «MacCCoBas O0JI1 paCTBOPEHHOI'O

BCIICCTBA».

PacTBOPEHHOTO pacTBOop&HHOrO BelecTBa. Pacuérsl, cBsS3aHHBIE C Ycemanasnueams ananoruu ¢ 00bEMHOM osel

BEIICCTBA MICIIOJIb30BAHUEM TIOHSITHS «MacCOBast JOJIS KOMITOHCHTOB T'a30BOM CMECH
PacTBOPEHHOTO BELIECTBAY. \Pewams 3aJ1aui ¢ UCIIOJIB30BaHUEM TOHATUN «MaccoBast
JlabopaTophbiit onbIT. 16. O3HaKOMIIEHHE C T0JISL 3JIEMEHTA B BEILIECTBEY, «MAacCOBast A0S
MpernapaTamMy JOMaIlHe! WK HIKOJbHOM alTeuKH - PacTBOPEHHOI'O BELIECTBAY, «00BbEeMHas A0S
pacTBOpamMu MEPOKCHAA BOAOPOJIa, CIIUPTOBON ra3000pa3HOro BELIECTBA
HACTOWKH MOJa U HAIIATBIPHOTO CIIHPTA

45  [[Ipaktuueckas [IpuroToBineHNe pacTBOPOB COJEH € UX 3a1aHHOM \Pabomams ¢ 1a00OpaTOPHBIM 000PYIOBAaHUEM U
pabora 5 MAacCOBOH IOJIEH

HarpeBaTebHBIMU IPUOOpPaMU B COOTBETCTBHUHM C IPAaBUIIAMHU
TEXHUKU 0€30IacHOCTH.
\Bvinonnsams IpocTeNIIe MpUeMbl 00pallieHus C

mabopaTOpHBIM 000PYI0OBAHHUEM: C MEPHBIM IMJIMHAPOM, C
BEcaMH.

\Habnr00amb 3a CBOMCTBAMHM BEILIECTB U SIBJICHUSIMH,
MPOUCXOSAIIMMHU C BEIIECTBAMHU.

Onucwviéams SKCIIEPUMEHT C TOMOIIBIO0 €CTECTBEHHOTO
(pyccKoro UM pOHOTrO) sSI3bIKa U A3bIKa XUMUHN. Cocmagniamo

OTUYETHI 1O Pe3yNbTaTaM IPOBEIECHHOIO SKCIIEPUMEHTA




Il 'omosums pacTBOpPbl C OIPEIAECIEHHOM MAacCOBOM JOJIEH

[PacCTBOPEHHOT'O BELIECTBA

JlomanrHuit

HKCIIEPUMEHT 2

BBIpaH_II/IBaHI/Ie KpHUCTAJIJIOB aJTIOMOKAJIMCBBIX KBACIIOB WUJIN

MEJTHOTO KyIopoca

\Buinonnams 0e30nacHbie B JOMAIIHUX YCIOBHSX
HKCIEPUMEHTBHI, TPOBOIUTH HAOIIOICHUS 32 POCTOM
KpPUCTAJIJIOB.

Ogpopmasims OTIET O MIPOJICTAHHON padoOTE C

HCITOJIb30BAHUCM PYCCKOT'O A3bIKA U A3bIKa XUMHWU

46-47 O06o0uIeHre 1 cucTeMaTH3aIs 3HaHUH 110 TeMe «BaxHelme npecTaBuTeN I HeOpraHMIeCcKuX BemecTB. KonmnyecTBeHHbIE OTHOLICHUS B
XM

48-49KonTtponpHas padora 1o Teme «BaxHele npecTaBuTeNIn HEOPraHMYeCKNX BemecTB. KonnyecTBeHHbIE OTHONICHUS B XUMHUI» AHAIU3 K.p.

OcHOBHBbIE KJ1acChl HEOPraHNYeCKUX coenHeHui 14(u)

50-51 .
OKCHIBL: O06001meHne cBeaeHn 00 OKcuaax, UX KilacCUPUKauuu,Q0vsicHsimb, HYTO TaKOe HECOJeoOpa3yrolne OKCH/IBI,
KJ1acCU(UKALINS HHa3BaHUAX U cBoicTBax. CrocoObl MOIY4EHUS OKCHAOB|COJICOOpA3yIOIINE OKCHIBI, OCHOBHBIC OKCH/IbI, KHCIIOTHBIC
CBOICTBa JlaGopaTopHbIE OTIBITHI. OKCHU/IBI.

17. BzanmoneiicTBre OKCHA KAIBLHS C BOAOH. \Xapaxkmepuzoeamb oOmue XUMHYCCKHEC CBOWCTBAQ|

18.[TomyTHEHNE U3BECTKOBOM BOBI

COJICOOPa3yIOIMIMX OKCHUIOB (KHUCIOTHBIX W  OCHOBHBIX)
Cocmasnames ypaBHEHUS PEAKIMA C YYaCTHEM OKCHJOB.
\Habatooams M onuceiéams PEaKIUU C y4aCTHEM OKCHJIOB C
[MOMOIIIBIO €CTECTBEHHOTO (PYCCKOTO WJIM POJHOTO) SI3bIKa U

SI3BIKA XUMUHH.







https://resh.edu.ru/subject/lesson/2444/start/

Hpoeodumz) OIIBITHI, MOATBEPKAAOIUC XUMUYCCKHE CBOMCTBA

OKCHJIOB C COOJIFO/ICHUEM TIPABHII TEXHUKH O€30MaCHOCTH

52-53 |OcHoBaHwus: OcHoBaHus, UX KiIaccuuKaius, Ha3BaHUs U CBOCTBA.  |Cocmasnsimes ypaBHEHUS PEAKIIUNA ¢ y9acTHEM OCHOBAaHUM.
KJIaCCU(UKALIHS u [B3aumoielicTBrE C KUCIOTaMH, KUCIIOTHBIMU OKCHIIaMU  [Habiio0amsb U onucvléams Peakiiui ¢ y4acTHEM KHCIIOT €
CBOICTBA 1 coyiiMH. Pa3noskeHre HepacTBOPUMBIX OCHOBaHHH. MOMOIIIBIO €CTECTBEHHOTO (PYCCKOT0 WM POJIHOTO) sA3bIKA U

CriocoObl MoJTy4eHUs OCHOBAHUH. SI3bIKAa XUMUHU.

JlaGopaTopHble onbIThI. 19. Peakiius HeWTpaIu3amuu. \[Ipo600umsb ONBITHI, IOATBEPKAAIOITUE XHMHUICCKUE
20. [Tomyuenue ruapokcuaa meau(Il) u ero CBOMCTBAa OCHOBaHUM, C COOJIIOICHUEM MPABUIT TEXHUKH
B3aMOJEUCTBUE C KUCIOTOM. 21. Paznoxenue 0€30I1aCHOCTH

rugpokcuna meau(Il) npu narpesanum. https://resh.edu.ru/subject/lesson/2443/start

54-55 Kucnorsl: KucnoTsl, ux kiaccudukanus u Ha3Banus. OOmue \Xapaxmepuzoeams 00IIE XUMUUECKUE CBOICTBA KUCIOT
KiaccupUKaIUs U XUMHUYECKHE CBOMCTBA KUCIOT. B3aumoelictBue Cocmasnsims ypaBHEHHS pEaKIIUid C y4aCTHEM KHCIIOT.
CBOICTBa KHCIIOT C METaJUTaMH. DIEKTPOXUMHUYECKHUMA P \Habniooams v onucviéams peaklliy ¢ y4aCTHEM KHUCIIOT C

HaNpsDKEHUA METAITOB. B3anmoaencTBre KUCIOT C
OKCHIAMU METaJLIOB. B3auMoielicTBUe KUCIIOT C
OCHOBaHUSIMU — PEAKIIU HEUTpaIn3aliu.

BzaumoneiicTBue KUCIOT ¢ coyisiMu. [lonydenue

OECKHUCIOPOAHBIX M KHCIOPOCOACPIKAIMX KUCIIOT.
JIaGopatopHble onbITHL. 22. B3aumoeiicTBue KUCIoT ¢

MeTajiaMu. 23. BzaumoneiicTBHE KUCIOT ¢ COJISIMU

MOMOIIIBIO €CTECTBEHHOTO (PYCCKOTO MM POJIHOTO) SA3bIKA U
SI3bIKAa XUMUHU.

Hpoeodumb OIIBITHI, MOATBECPIKAAOIINEC XUMUYCCKHE

CBOICTBA KHCJIIOT, C CO6J'IIO,Z[CHI/ICM IIpaBUJI TCXHUKHU
bezonacHocTn
https://resh.edu.ru/subject/lesson/3120/start/




56-57

Conu:
KI1acCU(UKALNS U

CBOMCTBA

Counu, ux knaccupukanus u CBoicTBa. Bzanmoeiicteue
coJieil ¢ MeTayiaMu, OCOOCHHOCTH STUX PEaKITUH.
BsaumoneiicTBue coneii ¢ comsimu. JlaboparopHbie
onbITEL 24. O3HaKOMJICHHE C KOJUIEKIIUEH coJIel. 25.
BsaumopeiictBue cynbdara meau(Il) c sxenezom. 26.
B3aumonelicTBre coyieil ¢ COISIMHU.

https://resh.edu.ru/subject/lesson/2441/start/

https://resh.edu.ru/subject/lesson/2054/start/

Pa3nuyath MOHATUS «CPEIHHUE COINY, KKUCIIBIE COTN,
««OCHOBHBIE COJIN.

XapakTepu30BaTh 00IME XUMUYECKUE CBONCTBA COJIEH.
Cocmasnams ypaBHEHHS PEAKIIMH C yYaCTHEM COJIEH.
\Habniooams v onucviéams peaklluy ¢ y4aCTHEM COJIeH C
MOMOIIBIO €CTECTBEHHOTO (PYCCKOT0 MIIH POJIHOTO) SA3bIKA U
SI3BIKA XUMUU.

[Ip080O0uUmsb ONBITHI, MOATBEPKAAIOIINE XUMUYECKUE CBOUCTBA

coJIeii ¢ CO6J'IIO,Z[€HI/ICM IIpaBUJI TCXHUKHU 0e30macHOCTH

58 ['eHeTnueckas cBs3b |l €eHETHUYECKHE PSAbl METAJIA U HEMETAJLIA. \Xapaxmepu3o06amsb NOHATHE «TEHETHYECKUAN PAI.
MCKAY KilacCaMun ['eHeTU4eckas CBsI3b MCXKY KilaCCaMU HECOPTaHUYCCKUX HJZ]Z)‘OCW!lepOGLU’I’lb FCHCTUYCCKYIO B3aUMOCBA3b MCKIY
HCOPTaHNUYCCKUX BCILICCTB. BCIILICCTBAMMU.

BCIIICCTB
Ha60paT0pHLIe onbITHL. 27. 'eHeTn4eckas CBsA3b Ha MMPOCTOC BEIICCTBO — OKCUA — I'HAPOKCHUA — COJIb.
[pUMEPE COCTUHEHNUN MEIU 3anucvieams ypaBHEHUS PEAKIIU, COOTBETCTBYIOIINX
https://resh.edu.ru/subject/lesson/2440/start/ .
[OCJIEI0BATEIBHOCTH («IIEMOYKE)) MPEBPALLIEHUI
HCOPTraHNMYCCKUX BCUICCTB PA3JIMYHBIX KJIACCOB.
59 Pemenue OKCIICPUMCHTAJIBHBIX 3aj1a4

[IpakTyeckas pabora

6

Ymemsv oOpamatbcs ¢ J1a00OpaTOpPHBIM OOOPYIOBAaHHEM M
HarpeBaTCJIbHbBIMHA HpI/I60paMI/I B COOTBETCTBUU C IIpaBUIaAMU

TEXHUKUA 0€30MaCHOCTH.



https://resh.edu.ru/subject/lesson/2441/start/




\Pacnosnasams HEKOTOPHIE aHUOHBI U KATHOHBI.

\Habato0ams CBOWCTBA SJEKTPOJIUTOB W MPOUCXOJAIIUX C
HUMM SIBJICHUH.

\Habniooams 1 onuceléams PEakiiuy ¢ y9acTUEM dJICKTPOIHTOB
C IMOMOIIIbIO €CTECTBEHHOTO (PYCCKOTO WJIM POJHOIO) SI3bIKA U
SI3bIKA XUMHUH.

@opmynruposams BBIBOABI 10 pe3yJbTaTaM IPOBEICHHOTO

PKCIIEPUMEHTA

60-61 |OGoOmenue u cucreMaTH3anus 3HaHUH 1Mo TeMe «OCHOBHBIE KJIACCHl HEOPTaHMYECKUX COSAMHEHUI»

62-63 [KouTponpHas paborta o Teme «OCHOBHBIE KIacChl HEOPTaHUYECKUX COSIMHEHU» AHAIN3 KOHTPOJIBHON pabOThI

[Tepuoanueckuiizakon u [lepuognueckas cuctema xumudeckux snementoB /. M. Menaeneesa u crpoenue atoma (11, 1)

EctecTBeHHBIC EcTtecTBeHHBIE ceMeliCTBAa XUMHUYECKHUX SJI€MEHTOB: Obvscrams ITPU3HAKH, ITO3BOJIAOIINC O6’beI[I/IH$ITB TPYIIIbI
64-65 ceMelcTBa HICJIOYHBIC U ICIIOYHO3CMCEIBHBIC MCTAJIBI, I'aJIOT'CHBI, XHMHUYECKHUX 3JIEMEHTOB B €CTECTBEHHBIE CEMEICTBA.
XUMHYCCKHUX nHEepTHBIE (OaropoiHbie) ra3sl. AMGOTEPHOCTS. \Packpbléambs XUMUUYECKUI CMBICI (3TUMOJIOTHIO) HA3BAHUM
DJICEMCHTOB. AM(l)OTepHLIe OKCHUABI U TUAPOKCUBI. Kommnekcusie €CTECTBEHHBIX CEMEUCTB
AM(pOTEpHOCTD COJIH. \Apeymenmuposams OTHOCUTEILHOCTh HA3BAHUS «MHEPTHBIE
JlaGoparophbie onbIThI. 28. [Tonyuenue ra3bl»
aM(I)OTepHOFO TUAPOKCHU A U UCCIICAOBAHUEC €TO 06‘b}ZCH}Zmb, YTO TaKO€ «aM(I)OTepHLIe COCANHCHUA)).
csoticTs.https://resh.edu.ru/subject/lesson/2684/start/ [Habniodame n onucvieams PEAKUMA MEXTY BEIECTBAMH C
MMOMOIIIBIO PYCCKOTO (POJIHOTO) SI3BbIKA U S3bIKA XHUMHH.




\Xapakmepuzoseamb  IBOWCTBEHHBIM  XapakTepe CBOMICTB
aM(OTEPHBIX OKCUIOB U THAPOKCUIOB.

[[po6oOumsb ONBITBI MO TOJIYYEHUI0 U IOATBEPKICHUIO
XMMHUYECKHX CBOMCTB aM(OTEPHBIX OKCUIIOB U THIPOKCHJIOB C

CO6J'IIO,Z[€HI/ICM IMpaBUJI TCXHUKH 0€e30MacHOCTH.

66 OTKpbITHE Otkpsitue J[. U. Menneneesbim Ilepuoanueckoro \Paznuuams €CTECTBEHHYIO U UCKYCCTBEHHYIO
/1. 1. MenieneeBpIM  [3aKOHA U co37anue uM lleprondeckoi cucTeMbl KJIaCCU()UKALIAH.
[leproanueckoro XUMHUYECKUX 3JIEMEHTOB. \Upeymenmuposeams oTHeceHue [lepuonyeckoro 3aKkoHa K
3aKOHA JlemoHcTpauuu. Pasnuunsie hpopmel TabmL €CTECTBEHHOM KJIaCCU(PHUKALIHH.
[IEPUOIUYECKON CUCTEMBI. MoIeIMpoBaHue \Mooenuposeams XUMUYECKHE 3aKOHOMEPHOCTHU C
IMOCTPOCHUSA HepHO)IHqCCKOﬁ CHUCTEMBI BBIJICJICHUEM CYIICCTBCHHBIX XaPAKTCPUCTUK 00BEKTA U
/1. 1. MenneneeBa N
NpeICTaBICHUEM HMX B MPOCTPAHCTBEHHO-TpadUUECKON WM
3HaKOBO-CUMBOJIMUECKOH hopme
67-68 |OcHOBHBIC CBeficHHST |ATOMBI KakK (hopMa CYIIECTBOBAHMSI XUMUIECCKIX ObvscHAmMb, UTO TAKOE KIIPOTOHY, KHEUTPOHY,

0 CTPOCHHHU aTOMOB.

hi1eMeHTOB. OCHOBHEIE CBCACHUA O CTPOCHUHU aTOMOB.

Jloka3aTenbCTBa CI0KHOCTH CTPOCHUSI aTOMOB. OMBITHI

Pesepdopna. [Inanerapras MoaeIb CTPOCHHUS aTOMA.
CocTaB aTOMHBIX s1€p: TPOTOHBI, HEUTPOHBI.

OTHOCUTENbHAA aTOMHAs Macca. B3anMoOCBsI3b TOHATHIH

(IIPOTOHN, ((HeI\/'ITPOH», «OTHOCHUTCIJIbHasA aTOMHas1

(QIIEKTPOH», «XUMHUYECKUN IIIEMEHT», «MACCOBOM UUCIION.

Onucwisams CTPOCHHUC sAJ/ipa aTOMaA UCIIOJb3Yys

[leproInUecKy0 CUCTEMY XMMUYECKUX 3JIEMEHTOB
/1. 1. Menneneena.

Tonyuams nHGOPMAIIHIO IO XUMUU U3 PA3IMYHBIX

HMCTOYHUKOB, aHAIU3Upoeantb e€.







Macca.
Hemonctpauuu. Mojenu aToMOB XUMUYECKUX

hiiemenTtoB https://resh.edu.ru/subject/lesson/2051/start/

69-70 Muxkpomup. D1nekTporbl. CTPOEHHE IEKTPOHHBIX .
Ctpoenue P N p- POHBL L1Tp p ObvscHAMb, 4TO TaKOE IIEKTPOHHBIN CIION WK
YpOBHEH aTOMOB XUMHUYECKUX 37eMeHTOB Ne 1—20.
QIICKTPOHHBIX [ToHsTHE O 3aBEpPIICHHOM 3JICKTPOHHOM OHCPICTHUICCKUHN yPOBCHB.
YPOBHEI aTOMOB ypose.https://resh.edu.ru/subject/lesson/2050/start/ Cocmasnsime CXeMbI pactpe/ie/IeHus SJIEKTPOHOB 10
XUMHYICCKHX DIICKTPOHHBIM CJIOSIM B DJICKTPOHHON 000JI0UKE
hiiemMeHTOB No«lNel-20
B Ta0iuie /1. 1.
Menpeneesa.
71-72  [[leppoanueckuii 30TOMBI dusnueckuii CMBICII CHMBOJIUKU .
p ) . \Packpvieams  (HU3MYECKHA CMBICT: TOPSJIKOBOTO HOMEpA
[lepuoanueckoit cucrembl. CoBpeMeHHas (HOPMYJINPOBKA
3aKOH [Ieproanueckoro 3akoHa. Mi3MeHeHus: CBOWCTB 2J1€eMEHTOBXUMHYECKOIO DJIEMEHTA, HOMEpA IIEpHOoAa 1 HOMEpPa IPYIIIIbL.
B TIEpUOJAX W max Kak KISl CTPOSHUS
cpuoia Tpyia ax  QyHKIL CTPOCHUA\ 5 cmame 3aKOHOMEPHOCTH W3MEHEHHS! METAJUIMYECKUX M
J1. 1. MenneneeBa u  3nekTpoHHBIX 000J109eK aToOMOB
: i HEMETANTNYCCKIX CBOWCTB XHMHUYECKHX JJICMEHTOB M UX|
CTpOeHHe aToMa https://resh.edu.ru/subject/lesson/2049/start/
COCTMHEHUH B IEPUOJIaX U TPYIIIAX
73-74
XapaKkTeprucTuKa X apaKTepruCTUKA HJIEMEHTa-METaJlIa U DJIEMEHTa- \Xapaxkmepu3zoeamb XAMUYECKHE dJIEMEHTHI 1—3-T0 mepuo1oB
XUMHYECKOTO HeMeTaJlIa 110 X MOJIOKEHUIO B [Teproudeckoil CUCTEME [[T0 UX TIOJI0KEHUIO B [Ieproandeckoi cucTeMe XHMHIECKUX

DJICMCHTA Ha

OCHOBAaHUU €O

TTOJIOKCHHS B

xuMudeckux dyemenToB JI. . Menneneena.

JlemoHcTpanuu. Mojienm aTOMOB 3JIeMeHTOB 1—3-10

[EepPHOJIOB

piemenToB J[. . MenneneeBa. Apeymenmuposams CBOMCTBA

OKCH OB U THAPOKCHUAOB METAJIJIOB 1 HEMCTAJIJIOB

[TOCPEICTBOM YPABHEHUN PeaKUi



https://resh.edu.ru/subject/lesson/2049/start/

[lepuoanueckoit

CUCTEME
75  [3HaueHue CooOuieHust yqaumxcs 0 )KU3HH, HAy4YHOU U Onpedensimb NCTOYHUKHA XUMUYECKON HH(OpMaIiu
[lepuonnueckoro obmmecTBeHHoi nestensHocTH /1. . Menneneera [ Tonyuams HEOOXOIUMYIO UH(POPMALIUMIO U3 PA3ITHUHBIX
3aKOHA U «[lepuonnyeckoMy 3aKOHY HE TPO3UT pa3pylleHHE, a VICTOUYHHUKOB, AHAIUZUPOBAMb €€, 0POPpMAAMD
[leproanueckoi TOJILKO Pa3BUTHE U HAJICTPOUKH O0OCIIAI0TCS MH()OPMAMOHHBIN IPOAYKT, NPE3eHmo8ams €ro, 6ecmu
CUCTEMBI HAy4YHYIO JUCKYCCHIO, OMCMaueams CBOXO TOUKY 3pEHUs
XUMHYECKHX WIH KOppeKmuposams €&
biemenTtoB Jl. U.
MeHneneesa
Xumnueckas cBsi3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE peakiiy (8 1)
76  MonHas VoHnHas xumuueckas cBsi3b. MloHbl, 00pazoBaHHbIE Ob6vscHamb, YTO TAKOE MOHHAS CBSA3b, HOHBI.

XUMHNYECKas CBA3b

aTOMaMH METAJUIOB U HeMeTauioB. CxeMbl 00pa3oBaHMs

MOHHOM CBSI3M JJIs OMHAPHBIX coenuHeHnuid. loHHbIe
KPUCTAJUTMYECKUE PEIIETKH U (PU3NUECKHE CBOMCTBA

BCIICCTB C 3TUM TUIIOM peH_IéTOK. IlonsTue o

(bopMyIbHON eTUHMIIE BEIIECTBA.
JlemoHcTpanuuu. BuneodparmenTs! u cinaiasl «VMoHHas

XHUMHUYCCKaA CBA3b)». KOJ'IJ'ICKI_II/I}I BEILIECTB C HOHHOM

XHUMHYECKOM CBA3bI0. MOeIM HOHHBIX

\Xapaxkmepuzosamb MEXaHU3M 00pa30BaHUsI HOHHOW CBS3H.

Cocmasname cXxeMbl 00pa30BaHUS HOHHOU CBSI3H.
\Hcnonvzoeams 3HaKOBOE MOzieTupoBanue. Onpedensimo

TUTI XUMAYECKOU CBsI3U MO (hopMyIie BElIeCcTBa.

[ IpugoO0ums IpUMEPHI BEIIECTB C HOHHOU CBS3BIO.
Yemanasnueames TpUUMHHO-CIEACTBEHHBIE CBS3H MEXKY

COCTABOM BEIIIECTBA M BUJOM XHMHUUYECKOM CBA3U, MCIKIY

HOHHOM CBS3bIO U KPpUCTAJNIMYCCKHUM CTPOCHHUEM BCIICCTBA,




KPUCTAJUIMYCCKHUX
pemérok.https://resh.edu.ru/subject/lesson/2439/start/

MCXKAY KPUCTATNIMYECKMM CTPOCHHEM BCIICCTBA MU €Io

(hu3MYECKUMHU CBOMCTBaAMHU

77 |KoBasmenrtHas KoBasieHTHast XuMHUUYecKasi CBsA3b. DJICKTPOHHbBIC U O0wscHAmMb, 9TO TAKOE KOBAJIEHTHAS CBSI3b, BAJIEHTHOCTD.
XUMHUYECKas CBA3b CTpyKTypHBI€ hopmysbl. KoBaneHTHas HenospHast Cocmasnsims cxeMbl 00pa30BaHUs KOBaJICHTHON
cBs3b. CXeMbl 00pa30BaHusl KOBAJICHTHOM CBSI3U IS HEIOJISIPHOM XMMHUYECKOU CBSI3H.
OMHAPHBIX COCTUHEHMI. MOJIEKYIISIpHBIC U aTOMHBIC \Hcnonvzo6ams 3HaKOBOE MOJIEIINPOBAHHUE.
KPUCTAJUTMYECKUE PEIIETKH, CBOMCTBA BEIIECTB C 3TUM  (Onpedensams THI XUMUUECKOU CBSI3U 110 hopmyIie
TUTIOM PEIIETOK. BEIIIECTBA.
JlemoHcTpanuu. BuneodparMeHThI U Ciai bl [ Ipuooums IPUMEPHI BEIIECTB C KOBAJICHTHOU CBSI3bIO.
«KoBaneHnTHas xumudeckas cBsi3b». Komekius Yemanasnueames TpUUMHHO-CICACTBEHHBIE CBSI3H MEXKTY
BELIECTB MOJIEKYJISPHOIO U aTOMHOT'O CTPOEHHSI. COCTaBOM BEIIECTBA M BUJOM XUMHUYECKOU CBSI3U, MEXKTY
Mopenu MOJEKYJISIPHBIX U aTOMHBIX KPUCTAITMYECKUX  [KOBAJIGHTHOM CBSA3BIO U KPUCTAJUTMUYECKUM CTPOCHUEM
PEIIETOK. BEILIECTBA, MKy KPUCTALTUYECKUM CTPOCHUEM BEIIECTBA
1 ero (pU3nYecKUMH CBOMCTBAMU
78 [KoBanmeHTHast DIEeKTPOOTPHUIIATEITLHOCTB. Psif ObvscHAmMb, 9TO TAKOE KOBAJICHTHAS TTOJISIPHASI CBSI3b,
MoJIsIpHAS DIIEKTpoOTpHUIIaTEIbHOCTU. KOBasleHTHasI mossipHas PIEKTPOOTPHUIIATEIHHOCTD, BOSTOHKA UITH CYyOIUMAIIUS.

XUMHNYECKas CBA3b

XUMHUecKas cBs3b. Junons. Cxembl 00pa3zoBaHUs

KOBaJICHTHOM TOJISIPHOM CBSI3U U1 OMHAPHBIX
COeIMHEHUI. MOJEKyJISIpHbIE U aTOMHBIE

KPUCTAJUIMYECKUE PEIIETKH, CBOMCTBA BEIIECTB C 3TUM

TUIIOM PEILETOK.

Cocmasnsams cxeMbl 00pa30BaHUs KOBAJEHTHON MOJISPHON

XUMHUYECKOM CBSI3U.
\Hcnonb306ams 3HAKOBOE MOJEITUPOBAHUE.

\Xapaxkmepuzosams MeXaHU3M 00pa30BaHUs MOJSPHOIN

KOBAJIEHTHOU CBS3H.




HCMOHCTpaHI/II/I. Moz[enn MOJICKYJSIPHBIX MW ATOMHBIX
KpUCTAJIIMYCCKUX

pemérokhttps://resh.edu.ru/subject/lesson/2048/start/

Onpedensamp TAI XUMUYECKOHN CBSI3U 11O (OPMYJIE BEILIECTBA.

[Ipusooums TIpUMEPHI BEUIECTB C KOBAJICHTHOWU MOJSPHOU
CBA3BIO.

Yemanasenueams NPUUMHHO-CIEACTBEHHBIE CBSI3M  MEXKIY
COCTaBOM BEUIECTBA W BHUJOM XHUMHUYECKOW CBSI3U, MEKIY
KOBAJICHTHOM  CBSI3bI0 W KPUCTAJUIMYECKUM CTPOEHUEM
BEILECTBA, MEKY KPUCTAJUIMYECKUM CTPOCHHEM BELIECTBA U
ero GU3NYECKUMU CBOMCTBAMHU.

Cocmasnsams ~ QopMyabl  OMHAPHBIX  COEAMHEHUH  TIO
BAaJCHTHOCTH M HAXOOUMb BAIEHTHOCTU JJIEMEHTOB IIO
(hopMyIie OMHAPHOTO COSAMHEHHUS.

\Ucnonvzosams MaTCpruaJIbHOC MOACIIUPOBAHNC

79

MeTtaiuinueckas

XUMHNYECKas CBA3b

MeTannndeckas XUMHUIeCcKas CBI3b U METaIMUecKast

Kpuctaunaeckas pemérka. CBONCTBa BEIIECTB C STUM

THUIIOM PEIETOK. EnuHas npupoia XMuMUIeCKUX

CBS3EN.

JlemoHcTpanmu. BugeodparMeHThI U Cliai bt
«Meranmnmueckas XuMudeckas cBsi3by. Komekus

«MeTamibl U CIIJIaBbI».

JlaGopaTopHbie onbIThL. 29. M3roToBnenne Moaenu,

Ob6vsacHAmMb, YTO TAKOE METAIUIMYECKAS CBS3b.

Cocmaensams cXxeMbl 00pa30BaHUsI METAJUTMUECKOM

XUMHUYECKOM CBI3U.

\Hcnonvzoeamsb 3HAKOBOE MOACIIMPOBAHUC.

\Xapaxmepuzoeams MEXaHU3M 00pa30BaHUS
METAJLTNYECKOM CBSI3U.

Onpedensamp TAI XUMUYECKOH CBSI3U 110 popmyIie

BEIECTBA.




MJLTFOCTPUPYIOIIEH CBOMCTBA METAINIMYECKOM CBSI3U
https://resh.edu.ru/subject/lesson/2438/start/

[ Ipusooums TIpUMEPHI BEILECTB C METAJUIMYECKOU CBSI3bIO.
Ycmanasnueams  TIpUUMHHO-CIICACTBEHHBIE CBSI3U  MEX]Y)|
COCTaBOM BCIICCTBA M BHJIOM XUMHYECKOU CBA3U, MCXKIY
METAIIMYECKONH CBSI3bI0 M KPUCTAIMYECKUM CTPOCHHEM
BEIIECTBA, MEXAY KPUCTAUTMYECKUM CTPOCHHEM BEIleCTBa U
ero GU3NYECKUMU CBOMCTBAMHU.

\Ucnonvzosams MaTCpPHaJIbHOC MOJACIUPOBAHNC

80- |Crenenp okucienust |CteneHb okucieHUs. CpaBHEHHUE CTETICHU OKUCIICHUS U O0bvsicHsimb, 9TO TAKOE «CTENEHb OKUCIICHUS,
Q9
BaJICHTHOCTH. [IpaBuia pacuéra cTerneHel OKUCIICHUS «BAJICHTHOCTB.
o hopMysaM XUMHYECKUX COCTUHEHUN C 6 N
https://resh.edu.ru/subject/lesson/3121/start/ ocmasnsamy GopMyIbl GUHAPHBIX COeMHEHMH Ha
OCHOBE OOIIIETO CIoco0a X Ha3BaHHM.
CpaeHueamb BAJICHTHOCTDH U CTCIICHb OKHUCJIICHUS.
\Paccuumspiéams CTETIEHU OKHUCIICHUS 110 (GopMyIIaM
XUMHUYCCKUX COCI[I/IHCHI/Iﬁ
83' OKHUCIIUTEITBHO- OKHUCIINTEIILHO-BOCCTAHOBUTEIILHBIE peaKkuunu. 06'bflCH}lmb, YTO TAKOE€ OKUCIUTCIBbHO-BOCCTAHOBHUTCIIBHBIC
or
BOCCTAHOBUTCIBbHBIC Onpe)leneHI/Ie CTEIlEHEN OKUCIIEHUA JJIA 3JIEMCHTOB, [PCaKIIM1, OKUCINTCIIb, BOCCTAHOBHUTCIIb, OKUCJICHUC,
peakuu 00pa3yroIIKX BEIIECTBA Pa3HBIX KiIaccoB. Peakinn BOCCTAHOBJICHHE.

HOHHOTI'0 OOMEHA ¥ OKHMCJIUTEIFHO-BOCCTAHOBUTEIbHEIC

PCaAKINH. OxucauTens U BOCCTAaHOBHTCJIb, OKHCIICHHUEC 1

BoccTaHoBJIeHUE. COCTaBICHHE ypaBHCHI/Iﬁ OKHCJIHUTCIIb

HO-BOCCTAHOBUTCIIBHBIX peaKuHﬁ METOJOM

\Knaccuguyuposams XuMU4eCKHe peakLui 110 NPU3HAKY

«3MCHEHHE CTEIICHESH OKMCIICHUS DJICMESHTOBY.

Onpedeﬂﬂmb OKHCJIIUTCIIb U BOCCTAHOBUTCIIb, ITPOIECCHI

OKHCJICHHSA U BOCCTAHOBJICHHA.



https://resh.edu.ru/subject/lesson/2438/start/

\HUcnonvzoeamsb 3HAKOBOE MOACIINPOBAHUC
QJICKTPOHHOI'O OajaHca.

JlemoHcTpanuu. BzanmopaeiicTBre IMHKA C CEpOM, COISTHOM
kucioroit, xmopumom Memu(Il). T'opeHme MarHus.
B3anMoaeicTBre XJIOPHOW U CEPOBOIOPOIHOM BOJIBI

https://resh.edu.ru/subject/lesson/3122/start/

86- |0600meH e 1 CHCTEMATH3AINS 3HAHHUH 110 TEMaM «Ilepuonnueckuii 3aKoH u [lepuoauueckas cucreMa xuMuaeckux 3nemeHToB [[.1. Menneneesal
87 Iy crpoenue aroMa» U «Ctpoenue Beriectsa. OKMCINTENBHO-BOCCTaHOBHUTENbHEIE peakum»Nttps://resh.edu.ru/subject/lesson/3093/start/
88- .
g9 [KorrponsHas pabora no temam «llepuonuyeckuii 3akon u Ileprnoandeckas cucrema Xxumudeckux siaemenToB JI.W. Menzeneesa u crpoeHue
aToMa» u «Ctpoenue BemecTBa. OKUCIUTEIFHO-BOCCTAHOBUTEIBHBIC PEAKITUN»AHAIN3 KOHTPOJIBHOH paOOTHI.
6 4
[Ipoekt

HO-

15 FaVaS. 7-%. FaN

3ammra npoekra 24. Pe3eps 3 yaca.


https://resh.edu.ru/subject/lesson/3093/start/

IIpumepHOe TeMaTHYECKOE IJIAHHPOBA
(24 B Hexemio, Beero 68,).

Hue 9 Kjacca

Home
ba T XapaKTepUCTUKA OCHOBHBIX BUJOB JIEATEIBHOCTH
YPOK €Ma ypoka OcHOBHOE coJiepKaHue ypoKa 5 6 o o
oB oOyuaromuxcs (Ha ypoBHE y4e€OHBIX JE€HCTBUI)
n/n
IHoBTOpEeHue 0 0000IeHNe cBeleHuil 10 Kypcy 8 Kiacca. XuMu4yeckue peakuuu (5 4)

1 |Knaccuduxanus bunapueie coenuneHus. OKcuIbl coneoOpasyromme M Xapakmepu3o6ams OKCHIbL, THAPOKCHIBI (OCHOBAHMS,
HEOPraHUYEeCKUX Hecolieo0pa3yolue. I'mppoxcubr: OCHOBaHUs,aM(poTepHBIC THAPOKCHIBI, KHCIOPOICOICPIKAIINE KUCITIOTHI)
BEIIECTB U UX ampoTepHble, KUCAOThL. CpelHMe, KHMCIBIE, OCHOBHBIEW COJM MO IUIAHY: COCTAB, CIIOCOOBI 00pa30BaHMs HA3BAHUIA,
HOMCHKIJIATYpa COJIH. XapaKTepHbIe CBOWCTBA U Nodydyenue. Knaccuguyuposamso

JlemoncTpanuu. O3HaKOMIICHHE C KOJUIEKLIMSAMH METAJIIOBIOKCH/IBI, THAPOKCHILI (OCHOBAaHMs, aM(pOTEPHBIE TUIPOKCHIBI,
1 HeMeTa/sIoB. O3HaKOMIIEHHUE C KOJJICKIITUAMN OKCI/IILOB,Kncnopogcoﬂepmamne KI/ICJIOTLI) MU COJIM I10 Pa3JIMYHbIM
KHCJIOT U COJIEH MIPU3HAKAM.
Ymemv  moaTBEpKIATH  XAPAKTEPUCTHKY  OTIEIBHBIX
[IpEACTaBUTENEN KJ1aCCOB HEOPraHWYEeCKUX  BEIIECTB
YPaBHEHUSIMU COOTBETCTBYIOIIMUX PEAKLIUM.
Pacxkpvieamo B3aMOCBS3b MEXIy KJlaccaMu
HEOPraHUYECKUX COCIMHEHUN, KAK TEHETUYECKYIO

2-3 OO6001eHrne CcBeIeHUH O XHUMHUYECKHX peakuusax.(OO0viAcHamb TOHATUS «XMMHUYECKas peaklus», «peakuun
Knaccudukanus Krnaccudukanus XUMHYECKHX PEaKIUil MO Pa3IUuYHBIM[COSAUHEHU», «PEAKIUU PA3I0KECHUSD», «peakiuu oOMeHay,
XMUMHYECKUX PEAKIUHOCHOBAHUSAM: COCTaBy M YHUCIY pEArupyrolIMX H«PEaKUUd  3aMELICHU», «pEaKUUH  HEUTpaIu3alum»,
1o Pa3IMYHBIM/O0PA3YIOIIHUXCS BEIIECTB, TEIUIOBOMY 3 (HeKTy,KOK30TEPMUIECKIE PEAKITUIY, «IHIOTEPMUUECKUE PEAKIIII,
OCHOBAaHUSIM HANPABJICHUIO, U3MEHEHUIO CTEIIEHEN OKUCICHHUS «0OpaTUMBIE PEaKIIUNy, KHEOOpaTHUMbIe




HJIEMEHTOB, 00pa3yIOLINX pearupyrolye BelecTsa, gase,
1CII0JIb30BAHUIO KaTaau3aTopa.

JlaboparopHsbie onbIThl. 1. B3aumonelicTBue aMMuaka u
xjiopoBosopona. 2. Peakumsa  Hedrtpanuzamuu. 3.
Habmonenue TEIIOBOTO apdexra peaxiuu
HelTpanu3auuu. 4. B3auMmopeiicTBue CepHON KUCIOTHI €
okcuznoM meau(Il). 5. Paznoxkenue nepokcuaa Bogopoia ¢
MMOMOIIBIO KaTana3sl KapToders

peaKun», OKHCIUTSIBHO-BOCCTAHOBUTEIILHBIC PEAKIIUN,
«TOMOTCHHBIE PEAKIINHY, «T€TEPOTCHHBIC PEAKIIHI,
«KATATMTUIECKHE PEAKIIUN», «HEKATATUTUICCKUE PEAKIIUNY,
«TETUIOBON 2P PEKT XUMHUUECKON PeaKIIum».
\Knaccugpuyuposams XUMAYECKUE PEAKIIMH 110 PA3TUIHBIM
OCHOBaHHSIM.

Onpedensamb OKUCIUTENb U BOCCTAHOBUTEIb, MPOIECCHI
OKMCJIEHHUS U BOCCTAHOBJICHUS.

\Habaro0ams M onucviéams PEaKIui MKy BEIIECTBAMH C
MOMOIIBIO PYCCKOTO (POTHOTO) SI3bIKA U SI3bIKA XUMUHU

45

[ToHsITHE O CKOPOCTH
XMMHYECKON PEaKIuu.
Karanus

[loHsATHE O CKOPOCTHM XUMHYECKOM peakunu. PDakTopsl,
BIIUSIOLIUE HA CKOPOCTh XMMHUYECKUX pEeaKUuil: mpupoaa
pearupymouux BelecTB, UX KOHIEHTpalus, TeMreparypa,
[UIOLa/lb CONPUKOCHOBEHHUS, HAJIUM4YME KaTalu3aropa.
Karanms.

JleMOHCTpanny. 3aBUCUMOCTh CKOPOCTH XMMHUYECKON
peakuu OT IPUPOJBI PEarPYIOIINX BEIIECTB.
3aBUCMOCTb CKOPOCTH XMMHUYECKON PEAKIIMH OT KOH -
[IEHTPALUN PEArupyOLINX BELIECTB. 3aBUCUMOCTD
CKOPOCTH XMMHUYECKOW PEAKIIUH OT IUIOIAIN
COIIPUKOCHOBEHUS pearupyrolyx BemecTB («KUTSAIHNNA
CJIO»). 3aBUCUMOCTb CKOPOCTH XUMHYECKOW pEeaKIuH OT
TeMIIepaTyphl pearupyronux seuiects. Jlaboparopusie
OMBITHL. 6. 3aBUCUMOCTh CKOPOCTH XUMHYECKON pPEeaKINU
OT MIPUPO/IBI pEarHPYIOIINX BEIIECTB HA PUMEpe
B3alMO/ICHICTBHS pacTBOPOB THOCYJb(haTa HATPUS U
xjiopuaa 6apusi, THOCYIb(haTa HATPUS U COISTHON
KHCIIOTHI. 7. 3aBUCUMOCTb CKOPOCTU XUMHUYECKOM
peakuy OT IPUPOIbI METAUIOB IIPU UX B3aUMOJIEHCTBUU
C COJISIHOM KHUCTIOTOM. 8. 3aBUCUMOCTb CKOPOCTH

XUMHYISCKON PCaKkru OT NPUPOJAbI KMCIIOT

O0vscHAMb, UTO TAKOE «CKOPOCTh XMMHUYECKON peakLum».
\Apeymenmuposamsb BHIOOP €IUHULl U3MEPEHHS V.
Yemanaenueams TpUYMHHO-CIICICTBEHHBIEC CBS3H BIIMSTHHS
pa3nu4YHBIX (PAaKTOPOB HA CKOPOCTh XUMHUECKUX PEAKIIUH.
\Habnt00ams 1 onucvléams peakiiii MEX, Ty BEIIECTBAMH C
[MOMOIIIBIO PYCCKOTO (POJIHOTO) SI3bIKA U SI3bIKA XUMUU
/Ip0600umb OTIBITHI, MOATBEPKTAIOIINE 3aBUCUMOCTh
CKOPOCTH XUMHUYECKOH PEaKLIMU OT pa3INuHBIX (PaKTOPOB







[IPU B3aUMOJICHCTBUHU UX C Kese30M. 9. 3aBUCHUMOCTh
CKOPOCTH XMMHUYECKON peakluu OT TeMieparypsl. 10.
3aBUCUMOCTb CKOPOCTH XMMHUYECKON PEAKIIUU OT
KOHLeHTpauuu. 11. 3aBUCMMOCTb CKOPOCTH XUMUYECKON
[peaKiuy OT IUIOIIAU COIPUKOCHOBEHNUS PEArupyOLnX
BelecTB. 12. 3aBUCUMOCTb CKOPOCTH XUMHUYECKON
peaKkLMK OT KaTajlu3aTopa

XuMuuyeckue peakunu B pacrpopax (10 1)

BHCKTpOHI/ITH‘{CCKaH

AU CCOoanusa

[lonatne 00  DNEKTPOIMTUYECKOH  JTUCCOIMAIINU.
DIEKTPOIUTHI u HERJIEKTPOJIUTHI. Mexanusm
UCCOLUANUil AJIEKTPOJIUTOB C Pa3IMYHBIM XapaKTEPOM
cBs3u. CrTeneHb 3JIEKTPOJUTHUECKON  JIHCCOLMALINU.
CunbHbIE U cl1a0ble 3JIEKTPOJIUTHI.

JlemoHncTpanuu. VcnblTaHne BEECTB U UX PaCTBOPOB Ha
DIIEKTPOIPOBOIHOCTD

JIaGopartophsbie onbIThI. 13. Jlucconumanus ciadbix
DIIEKTPOJINTOB HA IPUMEPE YKCYCHOM KUCIIOTHI.

\Xapakxmepuzoeams TOHATHS «3JEKTPOIUTHYECKAS
ITUCCOLIUALIUS», «AJIEKTPOIUTHI», «HEITEKTPOIUTHIY.
Yemanaenueams NpUYMHHO-CIEICTBEHHBIE CBSA3U MEKIY
[PUPOIOH IEKTPOJIUTA U CTEHEHBIO €0 AUCCOLUALNH.
Yemanaenueams NpUYMHHO-CIEICTBEHHBIE CBSA3U MEKIY
TUIIOM XUMHUYECKOMN CBSI3U B JIEKTPOIUTE U MEXAHU3MOM €I0
TIMCCOLIMALIUH.

OCHOBHBIE TIOJIOKEHUS
TEOpUHU
PIIEKTPOJIUTAYECKOMN
nuccorraruu (TO/1)

OCHOBHBIE TIOJIOKEHHUSI TEOPUHM  BJIEKTPOJIUTUYECKOU
mucconmanuu. Knaccudukaiys HMOHOB M UX CBOMCTBA.
KucnoTel, OCHOBaHHS M COJM Kak DIJIEKTPOJHTHL. X
KJ1acCUu(PUKaIMs U TUCCOITUAITHS.

JleMoHCTpauu.  3aBUCUMOCTH  AJIEKTPOIPOBOJIHOCTHU
YKCYCHOM KHCJIOTBI OT KOHUEHTpauuu. JIBuxeHue
OKpAIICHHBIX NOHOB B 3JIEKTPUYECKOM MOJIE.

XapaKmepu306amb IIOHATHUA «CTCIICHb JAUCCOan»»,
«CHJIbHBIC OJICKTPOJIUTHI», «crma0ble SJICKTPOJIUTHI»,
«KAaTHOHBI», «aHHOHBI», «KHCJIOThI», «OCHOBAHU), «COJIH».

Cocmaensams ypaBHEHUS DJIEKTPOIUTHYECKON IUCCOIHAITIN
KHCJIOT, OCHOBAHHI U COJICH.

\Unnrocmpuposams ipuMepaMu OCHOBHBIE TTOJIOKEHUST TEOPUH
PIEKTPOIUTUYECKON JUCCOIHAIIIH.

\Paznuuams KOMIIOHEHTHI JJOKA3aTeNbCTB (TE€3HCOB,
ApTryMEHTOB M ()OPMBI JJOKA3aTEIbCTBA)

8-9

XUMHUUYECKUE CBOMCTBA

KHCJIOT B CBETC TCOPUU

OO0mme XUMHYECKHME CBOMCTBA KHCJIOT: W3MEHEHUE
OKpacKd HWHIUKATOPOB, B3aWMOJCHCTBHE C MeETaJJIaMH,

OKCHJaMM U THAPOKCHUJIAMH MCTAJIJIOB M COJIAMHU.

\Xapaxmepuzoeams 00IINE XUMUYECKUE CBOICTBA KUCIIOT €
[MO3HUIINI TEOPUH DIIEKTPOJMTHYECKON TNCCOLUALIUN.
Cocmasnsams MOJNEKYJIIPHBIE, TIOJHBIE U COKPALIEHHbBIE







DJICKTP OJUTHYECKOM

A CCOL a1

MonekynsipHble U HOHHBIE (MOJHBIE U COKpAallEHHBIC)
YPaBHEHUS PEAKLUUN. XUMHYECKUN CMBICT COKPAILEHHBIX
YpaBHEHUH. YCIOBUSA IPOTEKAHMS PEAKLUHUH MEXIY
DIIEKTPOJIUTAMHU 10 KOHIIA. Psii aKTUBHOCTH METAJLIOB.

Jlaboparopubie  ombIThl. 14, l3MeHeHWE  OKpacku
WHIUKATOPOB B KHUCIOTHOM  cpene.  15.Peakuus
HEHUTpadu3allud  pacTBOpa  WIENOYM  Pa3IMYHBIMU

kuciotamu. 16. [lonyuenune rugpokcuaa meau(Il) m ero
B3aMMO/ICHICTBHUE C PA3TMUYHBIMHU KHUCIOTAMH.

17. BsaumoneilcTBHE CHIBHBIX KHCIOT C OKCHAOM
menu(IT). 18-20. BzauMoaeicTBue KHUCIOT ¢ METaJIaMHU.
21. KauecTtBeHHas peakiuss Ha KapOoHaTHoH. 22.
[lonydyeHue CTyqHS KPEMHHEBOW KUCIOTHI.

23. KauecTBeHHas peakius Ha XJIOPU]I- UITU CYJIb(aTHOHBI

WOHHBIE YPABHEHUS PEaKIUi C y4aCTHEM KHUCIIOT.
\Apeymenmuposanms BO3MOXKHOCTh MPOTEKAHUS PEAKIIHIA C
yJacTHEM KHUCIIOT Ha OCHOBE MpaBuiia beprosuie u psga
AKTUBHOCTH METAJIOB.

[ Ip0600umb OTBITHI, MOATBEPIKAAIONTHNEC XUMHUUCCKHIEC
CBOMCTBA KMCIIOT, C COOJIFOICHUEM IIPaBUJI TEXHUKH
0Ee30IMacHOCTH.

\Habaooams 1 onuceléams Peakiiiu ¢ y9acTHEM KHUCIIOT C
IOMOIIIBIO PYCCKOTO (POTHOIO0) A3bIKA U SI3bIKA XUMUH

10 XuMHYeCcKnue CBOHCTBA Cocmaensams MONIEKYIISIPHBIE, IOJHBIE U COKPAILICHHBIE
OCHOBAHUI B CBETE OO01mMe XUMAYECKUE CBOMCTBA IIEI0UeH; B3anMO IeHCTBHE[AOHHBIE YPABHEHUS PEAKIIMN ¢ y4aCTHEM OCHOBAHMM.
TCOpHUHN C KHCJIOTaMH, OKCHJAMH HEMETAIIJIOB, COJIAMH. O6mHeAp2ymeHmup06amb BO3MOXHOCTb IPOTCKAaHUA peaKHI/Iﬁ C
DIEKTPOIUTHYECKON  [XUMUYECKHE CBOMCTBA HEPACTBOPUMBIX  OCHOBaHMIL:[y94aCTHEM OCHOBAaHHI Ha OCHOBE IpaBuiia beproiure.
uccouranuu B3aMMOJICHCTBUE C  KHUCIOTAMH, paslokeHue npul[posooums ONBITHL, OATBEPKAAIONINE XUMUIECKHE

Harpesanuu. JlaGopaTopHble ONBITEL 24. M3MeHeHne[CBOMCTBA OCHOBAHUIA, C COOIIOICHUEM MIPABIII TEXHUKH
OKpackd MHIMKATOPOB B  MIEJOYHOH cpeme. 25.[0€30MacHOCTH
BSaHMOﬂCﬁCTBHC H_ICJ'IO‘-ICI\/'I C YIJIEKHCIIBIM Ta30M. 26,Ha6m0()amb U onucouleams pCaKIMU C y4aCTUEM KHCIIOT C
KauecTBeHHass peaknuss Ha KaTMOH aMMOHHMs. 27.IOMOLIBIO PyCCKOTo (POIHOTO) A3BIKA U A3BIKA XUMUH
[Tonyuenue runpokcuna menu(Il) u ero pasnoxenue

11  Xumnueckue cBoiicTBa

COJIEH B CBETE TEOPUU
PIIEKTPOTUTAYECKOM
UCCOLMAIUU

OO6mre XUMUYECKHE CBOMCTBA CPETHUX COJICH:
B3aMOJICHCTBHE C KUCIIOTaMH, IIeI09aMM, COJISIMH U
MeTauIaMi. B3anMonelicTBUE KUCIIEIX COJIEH CO
[IeJI0YaMH.

JlaGoparopHbie onbIThL. 28. B3anMoaelicTBue kapOOHATOB

c kucaotami. 29. TlonyueHue ruipokcuia

\Xapaxmepuzoseamp 0011IMe XUMUYECKUE CBOWCTBA COJIEH C
MTO3HUIINI TEOPUH SIIEKTPOJMTHYECKON TNCCOLUALIUN.
Cocmasnsims MOJEKYISpHBIE, TIOJHBIE U COKPAIEHHbBIE
VOHHBIE YPaBHEHUS PEAKLIMN C yYaCTHEM COJIEH.
\Upeymenmuposams BO3SMOKHOCTD IIPOTEKAHUS PEAKIUH C

yqaCTUuEM coJjieil Ha OCHOBE ImpaBujia BepTOJ'IJ'IC.




keneza(lll). 30. B3aumopnelicTBue xeneza ¢ pacTBOPOM
cynbgata meau(Il)

[Ipo6oOums ONbBITHL, TOATBEPKIAIOIINE XUMIUUYECKHE CBOICTBA,
coJiei, ¢ cOOII0ICHHEeM MPaBUII TEXHUKU 0€3011aCHOCTH.
\Habniooams U onucviéams PeakUy C y4aCTHEM COJIeH C
OMOIIBIO PYCCKOTO (POJTHOTO) SI3bIKA U SI3bIKa XUMHH

12 [TonsaTue o ruapomuse [[uaposns, kak 0OMEHHOE B3aUMOJICHCTBHE COJICH ¢ BOJOW.|Ycmarnasiueams 3aBUCHMOCTh MEXIY COCTAaBOM COJH U
coJier ["'11pOaU3 COMM CHUIIBHOTO OCHOBAHUS U CJIa0O0W KUCIOTHLXapaKTepOM TUAPOIIN3a
['uponu3 conu ¢1aboro OCHOBaHMS M CUIIBHOM KUCIOTHLAHAIU3upogams  Cpelay pacTBopa COJIM C  TOMOIIBIO
[Ixana pH. VHIUKaTOPOB
JemoncTpauuu. Onpenenenyue xapakrepa cpeibl B [ IpoeHo3uposams TAI TUAPOJIA3A COJIM HA OCHOBE aHAIN3a €T0
actBopax couiel.Jlarunk pH bopmyIbI
13 [IpakTuueckas paboTalCBOWCTBA KUCIOT, OCHOBAHUH, OKCUJIOB U COJIEW B CBETE|Yuems» 0OpallaThcss C JIAOOPATOPHBIM O0OOPYAOBAHHEM U
1. Pemenue[reopun JICKTPOJIUTUYECKON AUCCONMaNNH UHarpeBaTeIbHBIMH ITPUOOpPAMU B COOTBETCTBHU C MPaBUIAMH
SKCIIEPUMEHTAJIBHBIX |OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKIIUI. TeXHHUKH 0€30MacHOCTH.
3a/la4 o TEMC \Habt00ams CBOWCTBA AJICKTPOITUTOB U MTPOUCXOASAIINX C HUMHU
«ONEKTPOJIUTUYECKA 5 SIBJICHUIA.
I CCOTINanusDy \Habnto0ams 1 onucviéams peakiy ¢ y4aCTUEM JIEKTPOIUTOB
C IOMOIIBIO €CTECTBEHHOT'O (PYCCKOT0 MJIM POJHOIO) SI3bIKa U
SI3bIKA XUMUH.
Dopmynuposams BBIBOIBI N0 pe3yjbTaTaM IPOBEIECHHOTO
PDKCIIEPUMEHTA
14- |O6o00meHre u cucTeMaTr3aIus 3HaHUH 10 TeMe «XUMUYECKHUE PEaKIUi B PACTBOPAX AJIEKTPOIUTOBY
15 |KontposbHas padota 1 mo Teme « XMMHUUYECKHE PEaKIIUU B PACTBOPAX AIICKTPOIUTOBY
HemeTaJuibl M uX coequHeHus (25 4)
16 |O6mzs CtpoeHue aTOMOB HEMETAIIJIOB U MX ITOJIOKEHUE B ObvscHAmMb, 4TO TAKOE HEMETAJIHI.
XapaKTEPUCTUKA [Iepnonnueckoii cucreme. Psn Cpasnueams annoTPONHbIE BUIOM3MEHEHUS KHCIOPOJA.
HEMETAJIOB DIEKTPOOTpULATENBHOCTH. KprcTamnnueckue pemerkn  |[Packpbiéams NPUYUHBI ATUIOTPOIHUH.

HEMETAJIJIOB — MPOCTHIX BELIECTB. AJUIOTPONHS U €€
npuurHbl. PU3NUecKue cBOMCTBa HeMeTaioB. Obmue
XMMHUYECKHE CBOIICTBA HEMETAJJIOB: OKHCIUTENBHBIE U

BOCCTAHOBHUTCIILHBIC.

Xapaxmepwoeamb XUMHUYCCKUEC DOJIICMCHTBI-HEMCTAJIJIBI U
MPOCTBIC BCIICCTBA-HECMCTAJIIBI: CTPOCHHC, (bI/IBI/I‘-ICCKI/Ie nu
XHUMHYECKHE CBOMCTBA HEMETAJLIOB.

Ob6vsicHAmMb 3aBUCHMOCTh OKHCIIMTEIBHO-







Jlemonctpanuu. Kommekuusa  HemerawioB.  Monenu
KPUCTATNINICCKUX peH_IéTOK HEMCTAJLJIOB: AaTOMHBIC U
MOJIeKyJIsipHbIe. O30HATOP W NPUHIMIBI €r0 pabOTHI.
["opeHre HeMEeTaIOB - TPOCTHIX BEHIECTB: cephl, pocdopa,
NPEBECHOTO YTJIS.

BOCCTAHOBUTEIBHBIX CBOUCTB (WJIM npedcKa3bléamy CBOMCTBA)
PJIEMEHTOB-HEMETAJJIOB OT MX MoJiokeHus B Ileproanueckon
cucTteMe XxuMuieckux snemenToB /. 1. Menaeneena.
Yemanaenueams TPUUMHHO-CIECACTBEHHBIE CBSI3M  MEKIY|
CTPOCHUEM aTtoma, XUMHYECKON CBSI3bIO, TUIIOM
KPUCTAJUIMYECKON PEIIETKH HEMETAIIJIOB U UX COCMHEHUH, UX|
(bU3NIECKUMH CBOWCTBAMH.

loxazviéams  OTHOCHTCIBLHOCTb IIOHATHM  «METalll» |
«HEMETaJLI»

17 OO0 ["anmorensl, cTpoeHHe UX aTOMOB U MoJekyl. dusnueckueXapakmepuzosams CTpOeHUE, (PU3NYECKUE H XUMHUYECKHE
XapaKTEPUCTUKA M XUMHUYECKHME CBOMCTBA TaJlOTEHOB. 3aKOHOMEPHOCTH|CBOWCTBA, MOJYYCHHE W TNPUMEHEHHE TaJOTC€HOB B IUIAHE
biaemeHToB VIIA M3MCHCHHUS CBOMCTB TaJIOTCHOB B 3aBHCUMOCTH OT MX|0OIIEro, 0COOCHHOI0O U ¢IMHUYHOTIO.

PYIIIbl — TAJIOrEHOB [o0keHuss B Ilepuommnueckoit cucreme. HaxoxaenueYcmanaseiueams TNPUUUHHO-CIECICTBEHHBIE CBS3U  MEXKNY|
raJIOTeHOB B NPHUPOJE W HMX TMOJydyeHHE. 3HAYCHUE H|CTPOCHUEM aroma, XUMHUYECKOU CBSI3BIO, TUIIOM
MpuMeHeHHe TanoreHoB. JlemoHcTpanuu.  OOpa3UbIKPUCTAUINYCCKOW PEIIETKH TAIOTCHOB, MX (U3WYCCKUMHU H
rajJOreHOB — TMPOCTBIX BEHIECTB. B3anMoIeiCTBUEXUMUYECKUMHU CBOMCTBAMU
raJloreHoB C MeTalulaMu. BeiTecHeHHe x1opa OpoMoM HIn
10J1a U3 PACTBOPOB UX COJIEU

18 CoenrHeHus ['a;I0reHOBOIOPOABI U COOTBETCTBYIOIIME UM KHUCIIOTBI:
FATOreHORB [IaBUKOBas, COJIsSTHas, OpOMOBOAOPOIHAS,

nonoBonopoaHas. ['anorennnsl. KauecTBeHHbIE peakuuu
Ha raJIOTeHUI-UOHBI. [ [puMeHeHne coeTMHEHNIA TaJIOT€HOB
n ux Ouosornyeckas poiib. Jlemoncrpanus. Komnekuus
[IPUPOJHBIX COCAUHEHUH XJIOpA.

JlaGopaTopHsbie onbIThl. 31. PacmosnaBanue rajoreHu-
OHOB

\Xapakxmepuzoeams cOCTaB, (U3NYECKHME U XUMHUYECKHUE
CBOMCTBA, MIOJyYEHHE U IPUMEHEHNE COCIMHEHUN TAJIOT€HOB €
MCII0JIb30BAHUEM PYCCKOTO (POJIHOTO) SA3bIKA U A3bIKA XUMHH.
\Hazvieams coelMHEHNUs TaJOreHoB 1o GpopMylie U
cocmasnsims GOPMYIIBI 110 UX HA3BAHUIO Ycmanaenueamo
[IPUYUHHO-CJIEICTBEHHBIE CBSI3U MEX]ly XUMUYECKOU CBA3BIO,
TUTIOM KPUCTAJUIMYECKON PEIIETKH COEIMHEHHH rajoreHoB,
uX (PU3MYECKMMU U XUMHUUYECKUMH CBOMCTBaMHU.

[Ipogooumsb, HabMOOamMb W ONUCHIGAMb  XUMHUYECKUH

PKCIICPUMCHT ITO PACIIO3HABAHUTIO T'AJIOTCHUA-UOHOB C







CcOOI0OICHUEM MTPaBUJI TEXHUKH 0€30MacHOCTH.

\BulnonHams  pacdyeTbl [0 XHMHUYECKUM  QopmyiaamM H
YPaBHEHHUSAM PEAKIIHi, IPOTEKAOLIUX C Y4aCTUEM COSAMHEHHA
raJIoreHOB

19  |Mpaxtuueckas paGora [CoNsiHAst KUCIOTA - CHJIBHBIA OIEKTPOIUT. TUNHYHBIEYMems oOpamarbcs ¢ J1aGOpaTOPHBIM OOOPYNOBAHHEM U
2. peakuuu  KHUCJIOT: B3aUMOAECHCTBME C MeETaJlJlaMU,HArPeBATeIbHBIMU MPUOOPAMH B COOTBETCTBUU C MPABUIAMH
«3yueHne CBOMCTB  |OCHOBHBIMH U aM(pOTEPHBIMHU OKCHIAMH, OCHOBAHUSMH HTEXHUKH 0€30MacHOCTH.

COJITHOM KHCIIOTB»  [aM(OTEePHBIMU THIPOKCHIaMH, coisiMu. KaudectBenHas\Habar00ams CBONCTBA AIEKTPOJIUTOB U IPOUCXOSAIINX C HUMU
peakuus Ha XJIOPUI-UOH. SIBJICHUI.
\Habniooams 1 onucvligams peakluy ¢ y4aCTHEM AJIEKTPOJIUTOB
C MOMOIIBIO €CTECTBEHHOTO (PYCCKOTO WM POIAHOIO) A3bIKa U
SI3bIKAa XUMUU.
@opmynuposams BBIBOJBI MO pe3yjibTaTaM MPOBEAECHHOTO
PKCIIEpUMEHTA

20 |O6mas O61mas xapakrepuctika snementoB VI A - rpynmsl. Cepa [[Jagamp o6lyto XapakTepucTHKY aToMaM, MPOCTbIM
XapaKTCPUCTHKA B IPUPOJIE U €€ NOMydeHHE. AJUIOTPOIHbBIE MOM(PUKALUH BEIICCTBAM U COCIMHEHUIM XaJIbKOI€HOB B 3aBUCHUMOCTH OT
hiiemMeHTOB VI A - CEphl U UX CBOMCTBA. XMMHUUYECKHE CBOMCTBA CEPHI U €€ X MOJIOKeHHUS B Iepuoauueckoil cucTeMe.
xanpKoreHoB. Cepa  |[IpUMEHEHHE. \Xapaxmepu3zoeams CTpOCHHE, ATUIOTPOTHS, GPUHMUECKHUE U

JleMoHcTpanuy. B3anmozeiicteie cepsl ¢ MeTamiaMu. I' - xpvmaeckne cBoiicTBa, momydeHue 1 MPUMEHEHHE CEpBL.

OPEHHE CEPBI B KUCIIOPOAC Yemanaenuseams npUUMHHO-CIIEICTBEHHBIE CBSI3U MEXKIY
CTPOCHHUEM aTOMa, XMMHUYECKOU CBSI3bI0, THTIOM
KpUCTAIJINYECKON PEIIETKU cepbl, €€ (PU3NUECKUMHU U
XUMHUYECKUMH CBOMCTBAMHU.
\BvlnonHams pacd€Thl 10 XUMUYECKUM GopMyiaM U
YPaBHEHUSIM PEAKIIM, MPOTEKAOIIUX C YYACTUEM CEPBI.
[Ipogooumus, HabOOAMb U ONUCHIBANMb XUMUIECKUI
PKCIEPUMEHT 110 TOPEHUIO CEPhI HA BO3AYXE U B KUCIOPOJIE C
COOIOICHUEM MTPABIJI TEXHUKHU 0€30MacHOCTH

21

CepoBosiopon u
Cynb(uapI

CepoBOOPO/I: CTPOCHHE MOJIEKYIIBI, (PU3UIECKUE U
XUMHYECKHe, IoJydyeHue 1 3HaueHue. CepoBo10poaHAs
kucinota. Cynbduael 1 ux 3HaueHue. JIroMmuHOpOpHI.

Jlemonctpanusi. Komnekuust cynbGhuIHBIX PY/I.

\Xapaxmepuzosameb cocTaB, (U3NYECKHE W XUMHUYECKHUE
CBOMCTBA, MOJYYCHHE W NPUMEHEHUE COCIUHEHHU Cepbl B
CTENIEH! OKUCJICHHS -2 C UCTIOJIb30BAaHUEM PYCCKOTO (POJTHOTO)
SI3bIKA U SA3bIKA XUMUU.







KauecTBeHHas peakuus Ha CyabGUI-HOH

\Hazvieamb coeIMHEHUS Cepbl B CTEIIEHU OKUCIICHUS -2 110
dhopmyIie u cocmagnsims GOPMYIBI IO UX HA3BAHUIO.
Cocmasnsims MOJCKYISIPHBIC U NOHHBIC YPABHEHUS PEAKIUH,
XapaKTEPU3YIOIINE XUMUYECKUE CBOKMCTBA COEAUHEHUI CEPBI
B CTETICHH OKHUCIICHHSI -2.

Onucvlieams MIPOIIECCHI OKHCJICHHUS-BOCCTAaHOBIICHUS,
onpedensimb OKUCIUTENb U BOCCTAHOBUTENb U COCHIABISAMb
PIICKTPOHHBIN OAJTaHC B PEAKITUAX C YYACTHEM CEPhI B CTCIICHU
OKHUCJICHUS -2.

Yemanasnusamo MNMPUYIUMHHO-CIICACTBCHHLIC CBA3U MCIKIY

XUMHYECKON CBSA3BIO, THUIIOM KPHUCTAJUTMUECKON peméTKu
COeIUHEHUI ceppl, UX (U3HMUECKUMU U XUMHYECKUMU
CBOKCTBAMHU
22 Kucnoponneie Oxcup cepri(I'Y), cepHucTas KUCIOTa, CyJIb()UTHI.
COETMHEHUS CEePBI KauecTBeHHas peakuys Ha CYIb(PUT-HOH.
Oxcup cepri( YD), cepHast Kuciaora, Cynb(arsl.
Kpucrannornapatsl. KauecTBenHas peakuus Ha Cy1bdat- 3anycoigams  GOpMyIsl  OKCHIOB CEpbl, HA3bIEAMb WX,

MOH.
JlemoHcTpanuu. ObecliBeunBaHNE OKPALIEHHbIX TKaHEW U
[[BETOB CEPHUCTBIM I'a30M.

B3anMoeicTBrE KOHIIEHTPUPOBAHHOM CEPHOM KHCIIOTHI C
Mep10. OOyTIIMBaHHE OPTAHUYECKUX BEIIECTB
KOHIIEHTPUPOBAHHOW cepHOM KucioToi. JlabopaTopHble
OTIBITHI.

32. KauecTBeHHbIE peakllUu HA CYIb(aT-UOHBI.

onucvbiéams CBOWCTBA HAa OCHOBE 3HAHMM O KHUCIIOTHBIX
OKCHJaX.

\Xapakxmepuzosams cOCTaB, (U3NYECKHME U XUMHUYECKHUE
CBOMCTBA  CEPHOM  KHUCJIOTBI  KaK  DJEKTpOJIMTa  C
MCIIOJIb30BAaHUEM PYCCKOTO (POIHOTO) SI3bIKA U S3bIKA XUMMH.
Cocmasnsaims MOJEKYNISApHbIE U NOHHBIE YPABHEHUS PEaKIHil,
XapaKTEPU3YIOIUX XUMUYECKUE CBOMCTBA CEPHON KUCIIOTHI.
\Pacno3naeams cynb(haT-HOHBIL.

\Xapaxkmepuzoeams CBONCTBA KOHICHTPUPOBAHHOM CEPHOH
KHCJIOTBl KaK OKHCIMTENSA C MCIOJIb30BAHUEM PYCCKOIO
(pOHOTO) SI3bIKA U SA3bIKA XUMUH.

Cocmasnsams ypaBHEHUS OKHCINTEIbHOBOCCTAHOBUTEIBbHBIX|
[peaKIfii METOZ0M 3JIEKTPOHHOTO OanaHca.
\Boinonnsams pacy€Thl 10 XUMHUUECKUM (OpMyJiaM U

YPaBHCHHUAM pCaKHHﬁ, MIPOTCKAOMIUX C YHACTUEM cepHoﬁ







KHCJIOTHI.
\Habnrooame U onuculéams XUMUYECKUN OKCIICPUMCHT

23 [IpakTrueckas padota |(CepHas KHCIOTa - CHJIBHBIA 3JeKkTposuT. CBOUCTBA|Yyemop obOpamarecss ¢ J1a00paTOpPHBEIM OOOpPYIOBAaHUEM U
3. pa36aBHeHHOﬁ CGpHOfI KHCJIOTHI, KaK TUITNYHON KI/ICJIOTBIZHarpeBaTeHLHHMH HpI/I60paMI/I B COOTBETCTBHUU C IpaBUJIaMU
«3yueHne CBOMCTB  [B3aMMOJCHCTBME C  METAUIaMH, OCHOBHBIMU  HITeXHHMKH 0€30MaCHOCTH.
cepHoﬁ KHUCIIOTBI» aM(l)OTepHHMI/I OKCHJaMH, OCHOBaHHUAMH U aM(bOTepHLIMI/IHa6jl}00amb CBOfICTBa 3J1eKTp()HI/IT()B u HpOI/ICXOI[SIH_[HX C HUMH

FUAPOKCHUIaMH, coJsiMU. KayecTBeHHass peakuus HAgBjIcHMUIA.
Ccynb(har-uoH. JlaTunK TEMIIEPATYPHI. \Habatooams 1 onucviéams PeaKuU C y4aCTUEM SJICKTPOJIUTOB
C IMOMOIIBIO €CTECTBEHHOTO (PYCCKOTO MJIM POAHOTO) SI3bIKA U
SI3BIKA XUMHH.
Dopmynuposams BBIBOJBI 10 pe3yJbTaTaM IPOBEACHHOTO
PKCIIEPUMEHTA
24 |06mas OO6mas xapaktepuctuka sneMeHToB VA rpynmnbl. A30T,
XapPaKTCPUCTHUKA CTPOCHUC aTOMa U MOJICKYJIbI. Pu3nyecKue 1 XUMHIECKUE lasambo o6my}o XapaKTePUCTHUKY aTOMaM, IIPOCThIM
XUMHYECKUX CBOWCTBA M IPUMEHEHHUE a30Ta. A30T B IPUPOJAE U ErOBEIIECTBAM U COEAMHEHUSIM MHUKTOMEHOB B 3aBUCUMOCTH OT
biemeHToB VA OHoJI0oTuIecKast poJib. ux nosioxkeHus B [lepronnueckoit cucreme.
rpynmbl. A30T Jlemonctpanus. Jluarpamma «Cocras BO3Tyxay. Xapaxmepuzosams cTpoetue, GU3NIECKUE U XUMUIECKUE
BI/IJ]GO(i)paFMeHTBI u CHaP'IJILI «IItnupn 6a3ap},1» CBOﬁCTBa, IOJIYYCHHUE U IIPUMECHCHHUE a30Ta C
MCII0JIb30BAHUEM PYCCKOTO (POJIHOTO) SA3bIKA U A3bIKA XMMHH.
\Haszvieams coenuHeHust azoTa 1o GopMmysne U coCcmasisimo
(hopMyIIBI 110 UX HA3BAHUIO.
Yemanaenueams TPUUUHHO-CIEACTBEHHBIE CBSI3M  MEKIY|
CTPOCHUEM aTOMa W MOJEKYJbI, BUAOM XHMHUYECKOW CBS3H,
TUTIOM KPUCTAJUTMYECKON PEIETKH a30Ta U ero (PU3NIECKUMHU
1 XUMHUYECCKUMU CBOHMCTBAMH.
\Boinonnams  pacd€Thl MO XUMHYECKUM  QopMmylnamM H
YpaBHEHUSIM PEAKIIMil, MPOTEKAIOIINUX C YYACTUEM a30Ta
25 Ammuak. Conn

AMMOHU

AMMUaK, CTPOEHUE MOJIEKYJbl U (U3NYECKUE CBOWCTBA.
AMMHayHasi BOAA, HAIIATBIPHBINA CIIUPT, THAPAT aMMHAKa.
JIOHOPHO-aKIENITOPHBI MEXaHU3M 00pa30BaHUsI KaTHOHA|

aMMOHUsI. BoccTaHOBUTEIbHEIE CBOMCTBA aMMHAaKa.

\Xapaxkmepu3zosamb cOCTaB, CTPOCHUE MOJIEKYJIbI, PU3NUYECKHE
1 XMMHYECKUE CBOMCTBA, MOJIYYEHUE U TPUMEHEHUE aMMHUaKa
C UCIIOJIb30BAHUEM PYCCKOTO (POAHOTO) SI3bIKA U SI3BIKA XHMHH.
\Ha3zvi6amb comu aMMOHHMS 110 (GOpMYJIaM U COCMABIAMb







Conn aMMOHHMSI U X TIpuMeHeHune. KauecTBeHHas
peaKiys Ha KaTHOH aMMOHUSI.

Jlemonctpauuu. [Tonyuenue, cobupanue u
pacrio3HaBaHHe aMMHaKa. Pa3noxenue Ouxpomara
AMMOHHSL.

JIaGopaToOpHBIC OMBITHI.

33. KauecTBeHHas peakius Ha KATHOH aMMOHUS

(hOpMyJIBI 10 UX HAa3BaHUSIM.

3anucvieams MOJEKYISIPHbIE U MOHHBIE YPaBHEHHS peakiiuii,
XapaKTepU3yIOIINe XMMHYECKHE CBOICTBA aMMMaKa U coJiel
AMMOHHSI.

Cocmasnsims ypaBHEHUS OKUCIUTEILHOBOCCTAHOBHUTEIbHBIX|
peakuuii ¢ y4acTHeM aMMHaKa C IOMOIIbIO 3JIEKTPOHHOTO
Oananca.

Yemanaenueams  TPUYMHHO-CICICTBEHHBIE CBS3U  MEXIY
BUJAMU XHWMHUYECKHUX CBS3CH, THIAMH KPUCTAJUTMYECKHX
pEemETOK aMMHaKa U COJie aMMOHHUS M MX (PU3MYECKUMH U
XUMHYECKIMH CBOMCTBAMH.

[Iposooumsb, HabawOamv W onucvLléamb  XUMHUYECKUN
PKCIIEPUMEHT 10 paclo3HaBaHUIO HOHOB AaMMOHHUSL C
COOIOZICHUEM MTPABUJI TEXHUKHU 0€30M1aCHOCTH.

\Buinonnams  pacd€Thl MO XMMHUYECKUM  QopMmylaaM H
YpaBHEHHUSAM PEaKIiii, MPOTEKAIIUX C YIaCTHEM aMMHaKa

26 [TpakTuyeckas padora [[lomydenue, cobupanue 1 pacrio3HaBaHHE aMMHAKA. [ onyuams, cobupams ¥ pacnoznasams ammuak Odpawjamscsi
4. «Ilomyuenune 3yueHne pacCTBOPUMOCTH aMMHAKa B BOJE U c na0opaTOpHbIM OOOpPYIOBAaHMEM U HarpeBaTEIbHBIMU
aMMHaKa U M3y4eHHEe [XapaKTepUCTUKA OCHOBHBIX CBOMCTB rMpaTa aMMHuaka. [IpuOopaMu B  COOTBETCTBUM C IpaBWJIAMH  TEXHUKHU
€ro CBOMCTB)» KauecTBeHHast peakiiusi Ha KAaTHOH aMMOHUS 0€30MaCHOCTH.

\Habniooams 1 onucviéams XUMUYECKUI 3KCTIEPUMEHT C
TMOMOIIIBIO PYCCKOTO (POJTHOTO) SI3bIKA U SI3bIKA XUMUHU.
Dopmynuposamsb BHIBOJBI IO Pe3yJIbTaTaM MPOBEIEHHOTO
PKCIIEPUMEHTA.

Compyonuuams B mipoliecce yueOHOTO B3aHMMOAEUCTBUS IPH
paboTe B rpymnmax

27-28  |Kucnopoaconepsxaiy |OKCHIBI a30Ta: HECONEOOPa3yIONINE U KMCIOTHBIE. \Xapakxmepuzosams coCTaB, (U3NYECKHME U XUMHUYECKHUE

MC COCAMHCHUA a30Ta

A30THCTasi KUCIOTa U HUTPUTHI.

A30THas KUCJIOTa, €€ NOJIy4eHHe U cBolicTBa. Hutpartsl.
JlemoHCcTpanuy. B3anMoaencTBre KOHIIEHTPUPOBAHHOM
a30THOM KHCIOTHI C MENIBIO.

CBOMCTBA, MOJy4YE€HHE M TMPUMEHEHHE OKCHUIOB a3zoTa ¢
MCTIOIb30BAHUEM PYCCKOTO (POHOTO) SI3bIKA U S3BIKA XHMHH.
Cocmasnsaims MOJEKYIIpHbIE U NOHHBIE YPaBHEHUS







["openue uépHoro nopoxa. Paznoxenue HuTpara Kajaus u
FOPEHHE IPEBECHOTO YroJibKa B HEM.

JlaGoparopHble oOmbIThl. 34. XWUMHYECKHE CBOWCTBA
Q30THOM KUCIIOTHI, KaK DJIEKTPOJIUTA

peaKIuii, XapaKTEPU3YIOIIUE XUMUUYECKHE CBOHMCTBA OKCHIOB
a30Ta.

Yemanasnueams  NPUYUHHO-CIICJCTBEHHBIC CBSI3U  MEXY)|
BHUJIOM XUMUYECKON CBSI3U, TUIIOM KPUCTAJUIMYECKON PEIIETKY
OKCHJIOB a30Ta W UX (QUINYECKUMH ¢ XUMHUYCCKUMU
CBOMCTBaMH.

Xapakxmepuzoéams cOoCTaB, (PuU3NUECKHME UM XUMHYECKHUE
CBOMCTBA a30THOM KHCJIOTHI KaK 3JIEKTPOJIUTA, IPUMEHEHUE C
MCII0JIb30BAaHUEM PYCCKOTO (POJHOTO) S3bIKA U SI3bIKA XUMHUHU.
3anucvieams MOJICKYJIIPHBIE U MOHHBIE YPaBHEHUS PEAKIUH,
XapaKTEPU3YIONIUE XUMHUYECKUE CBOMCTBA A30THON KHCIIOTHI
KaK DJICKTPOJIUTA.

[Iposooumsb, HabawOamv W onucvLleamb  XUMHUYECKUN
DKCIICPUMEHT, XapaKTePU3YIOIINA CBOMCTBA a30THON KHCIIOTHI
KaK DJJIGKTPOJUTa, C COOJIIOJICHHEM TPaBWI TEXHUKH
0€30I1aCHOCTH.

\Xapaxmepu3zoeams a30THYIO KHCJIOTY KaK OKHCIIUTEb.
Cocmaensams ypaBHEHHS OKUCITUTEIIBHOBOCCTAHOBUTEIBHBIX
pEaKNi, XapaKTEPUIYIOINX XUMUYECKHE CBOMCTBA a30THOM
KHCJIOTHI KaK OKHCIIUTEIS, C IOMOIMIBIO AJIEKTPOHHOTO
OajaHca.

[Ipogooumsb, HabMOOamv W ONUCHIGAMb  XUMUYECKUH
SKCIEPUMEHT, XapaKTepU3YIOIINNA CBOMCTBA a30THOM KUCIIOTBI
KaK OKHCIHTENS, C COOJIOACHHEM TIPaBUI  TEXHHUKHU
0€30IMacHOCTH

29

Doctop u ero
COCANHCHUA

docdop, cTtpoenne aroma u amiorpornus. Dochuabl.
Docdun. Oxeun pocdopa(y) u oprodpochopHas kucioTa.
Docdarer. Dochopubie ynodpenus. MHCEKTULIHIBL.
JlemoHcTpanuu. OOpa3ibl IPUPOIHBIX COSTUMHEHUN

\Xapakxmepuzoeams CTPOCHHE, AJUIOTPONHIO, (HU3UYECKHE U
XMMHUYECKHE CBOMCTBA, MOJIyUeHUE U puMeHeHune (ocdopa ¢
MCII0JIb30BAHUEM PYCCKOTO (POJHOTO) SA3bIKA U S3bIKA XUMUH.

CaMocCTOsTebHO onucvieams cBocTBa okcua docdopa(y)

bocdopa. ['openne dochopa Ha Bo3ayxe U B

KaK KMCIIOTHOTO OKCHJA U CBOMCTBa opTohocdhopHOi







kuciopose. [lonydaenue 6emoro dpocdopa u ucrpITaHNE
€ro CBOMCTB
JlaGoparopHbie onbITHL. 35.KauecTBeHHBIC peaKIiy Ha
dbocdar-non

KHCJIOTEL.
\Unrniocmpuposams 9TH CBOMCTBA YpaBHCHUSIMH
COOTBETCTBYIOLIUX PEAKIIUH.

[Iposooumsb, HabarwOamv W onucvLleamb  XUMHUYECKUN

PKCIEPUMEHT C COOJIIO/ICHIEM TIPABUII TEXHUKH OC30MTaCHOCTH.
\Pacnosnasams HochaT-uoHbI

30  |O6was OO61as xapakrTepucTuka 31eMeHToB [V A- rpymnmb: V[aéamb ~ 0OILIYI0  XapaKTePUCTHKYy AaToMaM, MPOCTHIM
XapaKTEPUCTUKA 0COOCHHOCTH CTPOCHHUS aTOMOB, IIPOCTHIX BEIIECTB U BELIECTBAM M COEIMHEHHSAM 3iemMeHToB IV A- rpymnmbel B
hiemeHToB [V A- COCIMHEHMH B 3aBUCUMOCTH OT II0JIOXKEHUS JIEMEHTOB B [3aBUCHMOCTH OT MX IOyIokeHus B llepuogumdeckon cucreme.
CpyINbL. YTIEPO [lepuoanueckoil cucreme. Yriaepoa. AJUIOTPOIIHbIE \Xapaxkmepuzoseams CTpOCHUE, AILIOTPOIHUIO, (U3HUECKUE U

MOTU(UKAIIH: alTMa3, TpapuT. AMOPQHBII yriIepoq u  [XUMHUYECKHE CBOMCTBA, OJIYYCHHE M IPUMEHEHUE aMOP(GHOTO
ero copTa: ca)xa, akTHBUPOBAHHBIN yroib. AZCOpOIUs.  [yriepoJa ¥ €ro COPTOB € UCIOIB30BAHNEM PYCCKOTO (POIHOTO)
XHrMHUecKue CBOMCTBa yraepoaa. Kokcoxummyeckoe SI3BIKA U SI3BIKA XUMUH.

[IPOM3BOJICTBO U ero npoaykuus. Kapousl. CpasHusams CTpOEHUE U CBOMCTBA aliMasa U rpadura.
Jlemonctpanuu. Komnekuus «O0pa3ibl MIPUPOIHBIX Onucbleamsb OKUCIUTEIBHO-BOCCTAHOBUTEIbHBIE CBOMCTBA
coequHenuil yrnepoaa». Iloprper H. /1. 3enunckoro. yriiepoza.

[ToryionieHne akTUBUPOBAHHBIM YIIEM PACTBOPEHHBIX IIposooums,  nabniodamv W ONUCLIBAMb  XUMHUYECKUH
BELLECTB UJIU T'a30B. Y CTPOMCTBO IIPOTUBOra3a HKCHEPUMEHT C COOJIOICHUEM MPaBUII TEXHUKU 0€3011aCHOCTH

31 Kucnopoxacoaepskani |[Oxcun yrnepona(Il): cTpoeHne MONEKyYIbL, OJTydYeHue U |Xapakmepuzoéams COCTaB, (QU3MYECKHE M XHMHYECKHE
Ve COCTMHEHUS ero cBoiictBa. Oxcup yrinepoaa(I'V): ctpoenue CBOMCTBA, IIOJYy4E€HHE M IPUMEHEHHE OKCHUIOB yrjiepoja ¢
yriepoja MOJIEKYJIBI, [IOJIy4€HHE U €r0 CBOMCTBA. Y TOJIbHAS MCII0JIb30BAHUEM PYCCKOTO (POJIHOTO) SA3bIKA U A3bIKA XUMHH.

krcinoTa. Conu yroJibHOM KUCIIOTHI: KapOOHATHI U
rupokapOoHaTel. TexHImUecKas ¥ MUIIEBas Co/a.
JlaGopaTopHBIE OTIBITHI.

36. [loiy4eHue u CBOMCTBA YrOJIHHON KUCIIOTHI.
37. KauecTBeHHas1 peaknus Ha KapOOHAT-HOH

Yemanaenueames TPUUNHHO-CIIEACTBECHHBIE CBSI3H MEXKIY
BHJIAMH XUMUYECKHUX CBSI3€H, THITAMU KPHCTAITHUECKUX
PEIETOK OKCHUJIOB YTIIepo/ia, UX (PU3HUECKUMH U
XUMAYECKIMH CBOWCTBAMH, a TAK)KE TIPUMEHEHUEM.
Cobnrooams ipaBUila TEXHUKU O€30MACHOCTH NPU
VCTI0JIb30BAHUU TIEYHOT'O OTOIJICHHUS.

Oxazvieams TIEPBYIO TOMOIIb MpPHU OTPABIEHHUH YrapHbIM
ra3oM.







\Xapakmepuzosamv cOCTaB, (QU3NYECKUE U XUMHUYECKHE
CBOMCTBA, IOJy4CHHUE U IIPUMEHEHHUE YTrOJIBHOW KUCIOTBI U €€
coneil (kapOOHATOB M THAPOKAPOOHATOB) C MCIOJIB30BAHUEM
PYyCCKOTro (POAHOTO) S3bIKA U S3bIKA XUMUH.
\Unntocmpuposams  3aBUCHUMOCTb CBOMCTB COJIEW YTOJIbHOMU
KHCJIOTHI OT UX COCTaBa.

[Iposooumsb, HabawOamv W onucvLléamb  XUMHUYECKUN
PKCIIEPUMEHT C COOIIOICHUEM MTPABUII TEXHUKH O€30MTaCHOCTH.
\Pacnosnasams KapOOHAT-HOH.

\Bvinonnams pacd€Thl 10 XUMUYECKUM GopMyiaM U
YPaBHEHUSAM PEaKIUii, IPOTEKAIOIINUX C YIaCTHEM
COeIMHEHUH yriepoaa

32 [pakTrueckas padora [[loaydenue, coOMpaHue U paclio3HaBaHKUE YIIEKUCIOro  [[lonyuams, cobupame W pacno3Haéame YrIIEKUACIBIA Tra3
5. «ITonyuenue rasa. M3ydeHue paCTBOPUMOCTH YIIICKUCIIOTO rasa B Boje |Obpawambcss ¢ 1abOpaTOpHBIM — 00OpYIOBaHHEM U
YIJIEKHCIIOTO Ta3a M |M XapaKTEPUCTHKA KMCIOTHBIX CBOMCTB YrOJIbHON HarpeBaTeIbHBIMUA IPUOOPAMH B COOTBETCTBHHU C IPaBHIIAMH
N3y4EHUE €r0 KuCioThl. KauecTBeHHas peakiys Ha KapOoHaT- u TEXHUKH 0€30I1aCHOCTH.

CBOMCTB IHIPOKapOOHAT-HOHBI Habniooams 1 onucvléams XUMUYECKHH SKCIIEPUMEHT C
MMOMOIIIBIO PYCCKOTO (POTHOTO) SI3bIKA U SI3bIKA XUMUHU.
Dopmynuposams BBHIBOBI 110 PE3YIILTATAM ITPOBEIECHHOTO
DKCIIEPUMEHTA.
Compyonuuams B Tpolecce y4eOHOrO B3aWMOIEHUCTBHS TPH
paboTe B rpymnmax

33 Y TI1€BOA0POABI Heopranuyeckye U OpraHMYecKye BEIEeCTBa.

Y T11eB010pOAbl. XUMHYECKOE CTPOCHUE OPraHUYECKUX
BELIECTB, KaK MOPSAIOK COEAMHEHNS aTOMOB B MOJIEKYJIe
10 BaJICHTHOCTH.

MerTaH, 3TaH, KaK IpeJesbHbIe YTIIEBOI0POAbl. DTUIIEH U
alleTUJICH, KaK HenpeebHble (HEHACBIILIEHHBIE)

yI1eB010poabl. ['opeHue yrieBoa0poI0B.

\Xapakxmepuzosams  0COOEHHOCTU CBOMCTB
OpPraHMYECKUX COECAUHEHUH.

\Paznuyamsb IpeAeIbHBIE U HENPEEIBbHBIE YTIIEBOAOPOIBI.
\Ha3zvieamw 1 3anucviéams GOpMyIibl (MOJEKYIISIPHBIE U
CTPYKTYpHBIE) BaXKHEUILINX MIPEACTABUTEIIEN YTIEBOLOPOIOB.

Hpedﬂazamb OKCIICPUMCHT I10 PACIIO3HABAHUTIO COeTUHEHUI

coctTaBa H







KauecTBeHHBIEC peakIMi Ha HEMPEICIbHbBIE COSUHEHUS.
JleMoHcTpauuu. Mozaenu MoJIEKyJl METaHa, 3TaHa,
STUJICHA U alleTUiIeHa. B3anmoneicTBre 3TUIIEH C
OpPOMHOI BO/IOI U PacCTBOPOM IEpMaHraHaTa Kajus.

HEIpeleIbHOIO CTPOEHUS.
\Habat00ams 3a X00M XUMHUYECKOTO SKCIIEPUMEHTA,
OIMCBIBATH €TO U JIeTaTh BBIBOABI HA OCHOBE HAOIIOCHUN.
Qukcuposams Pe3yabTaThl IKCIEPUMEHTA C IIOMOIIBIO
PyccKoro (pOAHOrO) S3bIKa, a TAKXKE C IOMOIIBI0O XUMHUYECKHX
hopMyI1 U ypaBHEHUI.

34 Kucnoponcoaepxka- [ DTHIOBBIN COUPT, €ro MOITYYEHUE, IPUMEHEHUE U \Xapaxmepu3zoeams CIUPTHL, KaK KMCIOPOJACOAEpKAIIHE
e oprannyeckue|(hpru3noIorunueckoe aericreue. TpexaroMHBbIH CupT OpraHUYECKUE COCANMHEHUSI.
COEIUHEHUS rinuepuH. KauecTBeHHas peakiivs Ha MHOTOAaTOMHbBIE \Knaccughuyuposams CiupThI IO AaTOMHOCTH.
CIUPTHI. YKCYCHAs - IPEJICTABUTENb Kilacca KapOOHOBBIX |Ha3biéamsb MPEICTaBUTENEH OJJHO- U TPEXATOMHBIX CIIUPTOB U
KHCJIOT. 3anuCchIBaTh U3 GOPMYJIBL.
Jlemonctpanuu. OO1IMe XMMIUYECKHUE CBOMCTBA KUCIIOT Ha Xapakmepuzosams KUCIOTHI, KAK KUCIOPOCOIEPIKAIINE
[IpUMepe YKCYCHOM KUCIOThl. KauecTBeHHas peakius Ha |[OpraHu4eCcKHe COeIMHEHUSI.
MHOT0aTOMHBIE CITUPTHI \Hazvieams nipeicTaBUTENEH MPENEIbHBIX U HENIPEIEIbHBIX
KapOOHOBBIX KUCIIOT U 3alUCHIBATh U3 (POPMYIIBI.
35 Kpemuuii u ero KpeMmuuii, ctpoeHune ero aroma u csoictsa. Kpemnuii B

COCIUHCHUA

npupoje. Cuanuuast u cunad. Oxeng kpeMHusA(I'Y).
KpeMHueBas kuciaora u €€ coulu.

JlemoHcTpauuu. Komnexuusa «O0pa3ibl IpUpOAHBIX
coequHEeHNH kpeMHus». Koiekius crekiia, KepaMukH,
IeMeHTa ¥ U3JeINN 13 HUX.

JlaGoparopHble onbIThl. 38. [IponyckaHue yriaekuciaoro
ra3a uepe3 pacTBOp CUJIMKAaTa HaTpus

\Xapakmepuzoeamb  CTPOEGHME aTOMOB M  KPHUCTaJUIOB,
¢usznyeckue M XUMHYECKHE CBOWCTBAa, IOJYy4YE€HUE U
IPUMEHEHNE KPEMHHUS C UCIIOJIB30BAHUEM PYCCKOTO (POAHOIO)
SI3bIKA U A3BIKA XMMHH.

Ycmanasnueams TpUYMHHO-CIENCTBEHHBIE CBSA3M  MEXKIY
CTPOEHMEM aTOMa, BHJOM XHMMHMUYECKOH CBS3H, THUIIOM
KPUCTAIJINYECKON PEIETKH KPEeMHUsS, ero (U3NYECKUMHU U
XUMHYECKUMHU CBONCTBaMH.

\Bvinonnams pacd€Thl 10 XUMUYECKUM GopMyiaM U
YPaBHEHUSAM peaKIuil, MPOTEKAIOIINUX C y4aCTUEM KPEMHHUS U
ero COSTUHEHUN.

\Xapakmepuzosamb coCTaB, (QU3NYECKUE U XUMHUYECKHE
CBOMCTBA, NIOJyYEHUE U IPUMEHEHHE COECIMHEHUN KPEMHUS C
MCTI0JIb30BAHUEM PYCCKOTO (POJHOTO) SA3bIKA U S3bIKA XUMHUH.
CpasHusamb TUOKCHUIBI YTIIEPOAA U KPEMHHUSL.







Onucvieams BaxXHENUIINE TUTIBI IPUPOJHBIX COEAMHEHUN
KPEMHHS KaK OCHOBHOTO 3JIEMEHTA JINTOC(HEPHI.
\Pacno3naeams CUIUKAT-UOH

36

CunukaTrHas

IMIPOMBIIIJICHHOCTD

[Ipon3BoacTBO cTeKIa U 1ieMeHnTa. IIpoaykuus
CUJIMKAaTHOM IIPOMBILUICHHOCTH: OIITUYECKOE BOJIOKHO,
Kkepamuka, dpapdop, pasac. OnTryeckoe BOIOKHO.
Jlemonctpanyu. Koymexuus npoayKIuu CUIMKaTHON
MPOMBIIIIICHHOCTH. BujeogparMeHTsl U Cai b1
«IIpon3BOICTBO CTEKIIA U IEMEHTA)

\Xapaxkmepuzosamb CUINKATHYIO IPOMBIIIEHHOCTD U €€
OCHOBHYIO IPOAYKIIHUIO.

Yemanasnuseams ananorum Mexy pa3iMuHbIMU OTPACISIMU
CUJIMKATHON ITPOMBIIIUIEHHOCTH
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[lonyuyenue

HEMCTAJIJIOB

Hewmeraisl B mpupo/e.

@DpakiMOHHAs NEPEroHKa KUAKOr0 BO3/1yXa, Kak criocod
[TOJIy4EHUS KMCIIOPOJa, a30Ta, aproHa. [lomyyenue
dbocdopa, KpeMHUS, XJIOpa, HOJa. DIEKTPOIU3 PACTBOPOB.
Jlemonctpannu. Kosmneknus «lIpupongneie coeauHeHus
HEMETAJIOBY. Buneodparmentsr U Claiabl
«DpakimoHHas MEpEroHKa  KUJIKOrO BO3JLyXa».
Buneopparmentsl u cnaiiael «llomydenue Bomopona,
KICIIOPO/Ia ¥ TaJIOTEHOB AJIEKTPOIUTUYECKUM CTIOCOO0MY

Onucvieams HaAX0KEHUE HEMETAIJIOB B IIPUPO/IE.
\Xapaxkmepuzosamv PpakLIMOHHYIO IIEPETOHKY KUKOTO
BO3/lyXa KaK COBOKYITHOCTb (PU3UUYECKHUX IIPOLIECCOB.
\Upeymenmupoeams OTHECEHUE AKTUBHBIX HEMETAJUIOB K
OKHCITUTEIHHO- BOCCTAHOBUTEIBHBIM IpOIleccaM
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[lonyuenue

BaKHEHIITHIX
XUMHYECKAX
COCIMHEHU

[lonydeHue  CepHOM  KHUCIOTBI:  CBIPbE,  XHUMH3M,
TEXHOJIOTUYECKasl CXeMa, METOJ KHIISIIEro  Clos,
[IPUHLMIIB TEIJIO0OMEHA, MPOTUBOTOKA M IUPKYISIIHHU.
Oneym.

[Ipon3BOJICTBO aMMHUaKa: ChIPbE, XUMU3M,
TEXHOJIOTHYECKAsI CXEMa.

JleMOHCTpaLuH.

Mosenu anmnapaToB Ui IPOU3BOJICTBA CEPHOM KUCIIOTHI.
Monenb kunsmero cios. Moenb KOJIOHHBI CHHTE3a
amMmuaka. BuneopparmenTs! u cnaiiel «I[IponzBoactso

cepHO KUCIOTH. BuieopparMeHTsl

\Xapaxkmepuzosams XUMU3M, CBIPBE, allliapaTtypy, Hay4HbIE
[IPUHLIMIIBI ¥ IPOTYKIUIO TPOU3BOJICTBA CEPHON KUCIOTHI.
CpasHusams IPOU3BOJICTBO CEPHON KHCIIOTHI C
[IPOK3BOJICTBOM aMMHaKa




u cnaibl «lIpon3BoacTBo ammuakay. Komnekuus
«ChIpbE 7151 TOJIYYEHHS] CEPHON KHCIIOTBIY.

CBOMCTBAa METAJLJIOB

39 O6o6mmeHne 1o TeMe [V POK-YIPaKHEHHE C HCIIOIb30BAHIE CAMOCTOSTEIIBHON  |[Tpo6o0ums OLEHKY COOCTBEHHBIX MOCTIIKCHHH B yCBOCHHH
«HemeTaiel u ux PabOTHI MO BBHIITOJIHEHUIO TPOBEPOYHBIX TECTOB, 33AaHUN  [TeMBbI.
COCIMHCHMSD 1 yIpaKHEHUH \Koppexmuposams ~ CBOU 3HAaHUSI B  COOTBETCTBUM  C
[JIaHUPYEMBIM PE3yJIbTaTOM
[lonyuams  XUMHUYECKYIO HHpOpMAIMM U3  PA3IAYHBIX
MCTOYHHKOB.
[ Ipeocmasnsams unpopmanuio o treme «Hemeramis» B Buje
Ta0JIML, CXEM, OIOPHOIO KOHCIEKTa, B TOM 4YHCIE C
npumeHeHueM cpeacts UKT
40 KontposibHas pabota no TeMe «HemeTamibl 1 uX COeAMHEHUS»
MeTtauibl 1 ux coequHenusi (17 1)
41 |[lonoxenue Meramnos [[lonoxkenne MetamioB B Ilepuoauueckoil  cucteMe|Q0bACHAMb, YTO TAKOE METAILIBL.
B [Iepnoanueckoit xuMudeckux smeMeHToB J[. M. MenneneeBa, ctpoenue ux|Pasiuuams (HOPMBI CYIIECTBOBAHHUS METAJUIOB: AJIEMEHTHI U
CUCTEME, CTPOEHHE  [aTOMOB M  KpHUCTAJUIOB. MeTtamnueckass CBA3b  HU[IPOCTHIE BEUIECTBA.
AQTOMOB M KPUCTAJIJIOB [METAJUIMYECKAsl KpUCTAIIMYecKas pewmérka. PuznueckueXapakmepuzoeams XUMUYECKHUE 3IIEMEHTBI-METaUIbl MO0 MX
CBOMCTBAa METAJUIOB: 3JIEKTPO- M TEIUJIONPOBOJHOCTB,MON0XKEHUIO B [lepuonnueckoii cucrteme J[. M. Menneneesa.
OTpakarolass CHOCOOHOCTh, TUIACTUYHOCTh. CrutaBbll//pocHo3upogams  CBOWCTBA HE3HAKOMBIX  METAIOB IO
YEPHBIE U [IBETHHIE noysoxkeHuto B Ilepuonumueckoit  cucreMe  XMMHUYECKHX
hinemenToB . 1. Menaeneena.
Yemanaenueams  NIPUYMHHO-CIIEACTBEHHBIE CBSI3U  MEXKIY)|
CTPOCHHEM aToOMa, BHJIOM XHMMHYECKOW CBSI3U, THUIIOM
KPUCTAJTMYECKOM PEMIETKH METAJIJIOB — MPOCTHIX BEIIECTB U
MX COCIMHEHNH
42 OO01Ire XUMUYECKUe

MeTasuibl Kak BOCCTAHOBHUTEINU. DJIEKTPOXUMUUYECKUM PsiT
HanpspKeHUH. B3anMoielicTBie METAIIOB C HEMETaJllaMu,
OKCHUJaMH, KHMCJIIOTaMHU, COJISIMH. AJ'IIOMI/IHOT epMI/ISI.

ObvscHAmMb, 4TO TaKOe PSAJl aKTUBHOCTH METAJLIIOB.

[ Ipumensamo ero i XapaKTePUCTHUKU XUMUYECKUX CBOHCTB
MIPOCTHIX BEIIECTB-METAILIOB.

0606wams CUCTEMY XUMHUYECKHUX CBOMCTB METAJIOB KaK







JlemoHCcTpanuu. B3aumopneilcrsue Harpus, JIUTUS U
KaJIbLUSA C BOJNOW. ['opeHue HaTpus, MarHus U Kee3a B
KUCIIOPOJE. Benbimka TEPMUTHOHU CMECH.
B3anMozencTBre cMecu IOPOLIKOB CEPhl U XKele3a, [IMHKA
1 cepbl. B3ammoneicTBHE aNMlOMUHUS C KHCIOTaMH,
[ejiouaMu U Boaod. B3amMmozeiicTBue xene3a U Meou C
xj0poM. B3aumopneicTBue Meau ¢ KOHUEHTPUPOBAHHOMU
CEpPHOM KHUCJIOTOH M a30THOM KHUCIIOTOM (pa30aBlIeHHOH U
KOHIICHTpUpOoBaHHOM).  JlaGopaTopHbiii  ombiT.  39.
BsaumopeiicTBue xenesa ¢ pactBopom cynbdara meau(Il)

«(BOCCTAHOBUTEJIbHBIE CBOMCTBAY.

Cocmasnamo MOJIEKYJISIPHbIE ypaBHEHUs peaKIuid,
XapaKTEpU3YIOIIUX XUMUYECKHE CBOMCTBA METAJNIOB B CBETE
ydeHHus: 00 OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX MPOIECCAX, a
peakLuu C y4aCTHEM 3JIEKTPOJIMTOB, NPEACTABIATh TAKKE U B
IOHHOM BHJIE.

\Habnoo0ams 1 onuceliéams peakiii MEX]ly BEIIECTBAMH C
[HOMOILBIO PYCCKOT'O (POJHOI0) SI3bIKA U SI3bIKA XUMUHU.
CaMoCTOATENbHO 1P0800UMb ONBITHL, OATBEPXKAIOIINE
XMMHUYECKHE CBOWCTBA METAJIJIOB C COOJIIOZICHUEM MPaBUII
TEXHUKU 0€300aCHOCTU

43-44  |O6mas CTpoeHHe aTOMOB H IPOCTBIX BEWIECTB. 3aBUCHMOCTBOGpsacHAMb STUMOJNOTHIO HA3BAHMS TPYINbl  «IEIOYHBIE
XapaKTePUCTHKA (U3HYECKUX U XUMHUYECKUX CBOWCTB IIETOYHBIX METAJUIOB\\eTAIIITBDY.
[CITOYHBIX OT 3apsAnoB saep uX aroMoB. OKCHIBI U TMAPOKCUIBI/Tgeamp OOLIYIO XapaKTEPHUCTHKY IIETOYHBIM METaLIaM 0 X
METaJIIOB LICJTOYHBIX ~ METAJUIOB, HUX  IOJYYEHHE, CBOMCTBA,ofokeHHIO B  IIepUOAMYECKO CHCTEME  XMMHYECKHX
pUMEHEHNE. BaKHEHINE CONM WIETOYHBIX METAILIOB, UXyementoB [, 1. MeHeneesa.
3HAYCHME B JKMBOH M HEXMBOH HPUPOAE U B XKU3HU Xgpaxmepuzoéamb CTPOEHHE, (DHM3MUECKHE M XHMUYECKHE
1CJIOBCKA. CBOICTBA IICIOYHEIX METAJJIOB B CBETE 00IIEr0, 0COOCHHOI0 U
JlemoHcTpanuu. OKpacka IiaMeH! COeTUHEHUSIMHU e IMHIYHOTO.
LICJIOYHBIX METAJIIOB [Ipeockazvieams  (HU3NUYECKHE W XHUMHYECKHE CBOWCTBA
OKCHJIOB U TUAPOKCHUIOB IIEIOYHBIX METAJUIOB Ha OCHOBE HMX
COCTaBa U CTPOCHHS M MOATBEPKAATh MPOTHO3bI YpaBHEHUSIMU
COOTBETCTBYIOIIUX PEAKIUH.
[Ipogooums  pacu€Thl MO XUMUYECKUM QopMmyaaM H
YPaBHEHUSAM PEaKIuil, MPOTEKAIIIUX C YIaCTHEM IIETOUYHBIX
METAJIOB U UX COCTMHCHUM
45-46  |O6mns CtpoeHue aTOMOB W TPOCTBIX BEMIECTB. 3aBUCHUMOCTHOObACHAMb JTHUMOJOTHIO Ha3BaHUS TPYIIBl  «IETOYHO-
XapaKTePHCTHKA (U3MUECKUX U XUMUYECKHX CBOWCTB MIEIOYHO3EMENbHBIX3eMENbHBIE METAILIBI.
menounoseMenprpx  [METAVIOB OT 3apANOB ANEp HX aTOMOB. Oxcunel u/[asams oO0OUIyt0 XapakTepuctuky Metamnam |IA  rpymmbr
THUAPOKCUABI  IIETOYHO3EMENbHBIX ~ METauioB,  UX|(IIEMOYHO-3€MENbHBIM MeTallaM) MO0 UX TOJOXKEHUIO B
METaJIIOB

TIOJIYUCHUC, CBOICTBA U IMPUMCHCHHUC. Baxwneiimue conu
[IE10YHO3EeMEIbHBIX MCTaJIJIOB, UX

[leproanueckoil cucTeMe XuUMHYeCKHX oanemMeHtoB [[. U.
Menpaeneena.




3HAYCHUE B MPUPOJIC U KU3HU denoBeka. KapOoHAThI n
rUIpOKapOOHATHI KAJIbLIKS.

JlemoHcTpanuu. OKpacka IiaMeHu COeTUHEHUSIMUI
1IET0YHO3EeMENbHBIX METaJIOB. [ alieHne u3BecT BOAOH.
JlaGopaTophbiit onbIT. 40.1Tosy4eHE H3BECTKOBOM BOJIBI
1 ONIBITHI C HEM

\Xapakxmepuzoeamsb CTpoeHUE, (U3NYECKHME U XUMHUYECKHUE
CBOMCTBA ILENOYHO-3EMEIbHBIX METAJJIOB B CBETE OOILEro,
0COOEHHOI'0 ¥ €JUHUYHOTO.

/Ipeockasvieams ~ (U3NUECKUE U XUMHUYECKHE CBONCTBA
OKCHJIOB ¥ TMJIPOKCUI0B MeTayuioB |IA rpymnmbl Ha OCHOBE MX
cocTaBa U CTPOCHUS U noomeepicoams  NPOTHO3BI
YPaBHEHHUSIMU COOTBETCTBYIOLINX PEAKIIUH.

[Iposooums  pacdy€Tel MO XUMHUYECKHMM (GopMylIaM |
YPaBHEHHSIM PEAKIHH, MPOTEKAIOMINX C YYACTHEM IIETOYHBIX
METAJUIOB U UX COCIMHEHUU
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YKécTkoCcTh BOIBI U
CIIOCOOEBI €6
yCTpPaHEHUS

DKécTtkocTh BONBI: BpeMeHHas M mocTossHHas. CrocoObl
IMOCTOSSHHOM  KEcTKOCTH. MOHHUTHI.
[lonyuenue KECTKOU BOJbI B3aNMOJI€HICTBUEM
YIJIEKUCIIOTO € M3BECTKOBOM  BOAOW.  YCTpaHEHHe
BPEMEHHON KECTKOCTH KHUIISTYEHUEM U JOOABKOM COIBI.
YcTpaHeHHue TIOCTOSHHOM KECTKOCTH J00ABKOM COJIBI.
MOHUTBI ¥ IPUHIIKI UX ACUCTBUS (BUACOPPArMEHT).

JlemoHcTpanuu.

yCTpaHeHus BpeMeHHoM xkécTkocTH. Criocobsl yerpanenus|/lpeonrazams criocoObl yCTpaHEHHUs )KECTKOCTU BOJbI

O0vsICHAMb, UTO TAKOE (GKECTKOCTH BOIBIY.
\Paznuuams BpEMEHHYIO M IIOCTOSIHHYIO JK€CTKOCTh BOJIBI.

[ Iposodumy, Haba00ams U ONUCLIBAMb XUMUYECKUT
SKCIIEPUMEHT, C COOJIIOICHUEM PABUI TEXHUKU
0€301I1aCHOCTH
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[IpakTiueckas pabora
6. «Ilonydyenue
PKECTKOM BOJBI U
CITOCOOBI €€
yCTpaHEHHS»

[TonydyeHue KECTKOM BOAbI B3AUMOACHCTBUEM
YTJIEKHCIIOTO ¢ U3BECTKOBOM BOJIOW. Y CcTpaHEeHUE
BPEMEHHOM KECTKOCTU KUTISTYCHUEM U JOOABKOH COIBI.
Y cTpaHeHne MOCTOSTHHOM KECTKOCTH 100aBKOM COJIBI.
VcnpiTanue %&ECTKOM BOABI paCTBOPOM MBbLIA

[[onyuams, cobupamv W pacno3Haéams YTIEKUCIBIA Ta3
Obpawamuvcss ¢ nabopaTOpHBIM  00OpyJIOBaHHEM U
HarpeBaTebHBIMU NMPHOOpaMH B COOTBETCTBUM C MpPaBUIAMHU
TEXHUKU 0€30IacHOCTH.

\Habnto0ams 1 onuceléams XUMUUYECKUH SKCIIEPUMEHT C
MOMOILBIO PYCCKOT'O (POJTHOTO) SI3bIKA U SI3bIKA XUMUHU.
Dopmynuposams BBIBOABI 110 pe3yJbTaTaM MPOBEIEHHOTO
HKCIEPUMEHTA.

Compyonuyams B TIpoliecce y4eOHOTO B3aUMOJCHCTBUS TIPHU
paboTte B rpymnmnax
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AJIIOMUHUHA U €T0
COCITMHEHUSI

CoenuHeHNs alnlOMUHUA B IpUpoJe. XUMUYECKUE
cBoiicTBa amroMuHUA. OCOOEHHOCTH OKCUIA U
HIPOKCUIA ATIOMUHUS KaK aM(OTEpHBIX COCTUHEHUH.
Baxueime cou aroMUHUS (XJIOpHI, CYIIbdar).
Jlemonctpanuy. Kosmexkuust npupoaHbIX COEIUHEHNUN
amoMuHus. Buneodparments! u cnaiiapl «Okcua
QIIIOMUHUS U ero Moaudukanumy. [Tonyuenue
aM(pOTEPHOr0 FUAPOKCUAA ATFOMUHUS U UCCIIEI0BaHUE
€ro CBOMCTB

\Xapakmepuzoeams aMOMUHUA 1O €ro TOJIOKECHHUIO B
[lepuonnueckoil cucrteMe XuUMHYEeCKHX anemeHtoB [[. U.
MeHnaeneena.

Onucviéams CTpocHHE, PU3NIECKHEC M XUMUYECKUE CBOMCTBA,
ATIOMHHUS, MOATBEPKIast nx COOTBETCTBYIOLIMMHU
YPaBHEHUSIMH PEAKLIMIA.

ObvsicHsims TBOWCTBEHHBIN XapakTep XUMHUYECKHX CBOHCTB
OKCHJIa U THAPOKCHUAA AITFOMUHUS.

\Korkpemu3uposams 3AEKTPOIUTUUECKOE TTOTyUYECHHE
METAJIJIOB ONMCAHUEM MPOU3BOJICTBA ATTFOMUHMSL.
Yemanasnueams 3aBUCUMOCTB 00J1aCTEH TPUMEHEHUS
AJIFOMUHUS U €r0 CIIJIABOB OT CBOMCTB.

[Iposooumsv  pacd€Tbl 1O XUMHUYECKHUM QopMynamM H
YPaBHEHUSIM PEAKLUH, IPOTEKAIOIINX C YYACTUEM ATFOMUHUSA U
ero COCAUHCHUN

50-51

Keie3o u ero
COCTUHEHUSI

OcoOeHHOCTH CTpOeHUS aToma skenesa. JKeneszo B
npupoje. Baxueitmue pyast xxeneza. Okcuasl u
ruapokcubl sxeneza(ll) u (). Conu xene3a(Il) u (II1).
OOHapy>keHne NOHOB KaTHOHOB JKeJle3a B pacTBOPE.
SHaueHHE COSIUHEHUHN JKee3a.

JlaGopaTopHBIE OTIBITHI.

41. TTonyuenue runpoxcunon xeneza(ll) u (I11).

42.  KauecTBeHHBIE peaklliU Ha KaTHOHBI XkKele3a

\Xapaxmepuzoeame T10N0XKeHUE XKene3a B llepuonnueckon
cucremMe xumuueckux djaemeHToB J[. M. MeHaeneena,
0COOCHHOCTH CTPOCHHUSI aTOMA.

Onucvieams (U3NUECKUe U XUMHUYECKHE CBOMCTBa >Keiesa,
[MOATBEPIK/1ast UX COOTBETCTBYIOIIUMH YPaBHEHUSIMHU PEAKITUH.
ObvscHamsy HATUYHME JIBYX TEHETHYECKUX PSIIOB COCAMHEHUN
hkenesa Fe?+ u Fedt .

Yemanasnueams 3aBUCUMOCTD 00J1acTel TPUMEHEHHS JKeTe3a]
M €TI0 CIIaBOB OT CBOICTB.

[Ipogooums  pacu€Thl 1O XUMHUYECKUM QopmyiaamM H
YpaBHEHUSIM pEaKIUi, TPOTEKAIOLIUX C YUaCTUEM KeJle3a U €ro
COCIUHEHUH.

\Habniooams U onucviéams PEaKUd MEXIY BEIIECTBAMHU C

[MOMOIIBI0 PYCCKOTO (POJIHOTO) SI3bIKA U A3bIKA XUMUU




52

[IpakTrueckas paboTa
7 «Pemenue
SKCIIEPUMEHTAIbHBIX
3a]1a4 110 TeME
«MeTamib»

Perenne OKCIICPUMCHTAJIbHBIX 3a/la4 Ha paCliO3HaBaHUC U
MMOJIYUYCHHUEC MCTAJIJIOB U UX COGI[I/IHGHI/Iﬁ

JKCIIEPUMEHTAIIBHO UCC1e0068amb CBOWCTBA METAIUIOB M UX
COCIUHEHUH, pelIaTh JKCIEPUMEHTANIbHBIC 3a7add 10 TeMe
«MeTanb».

\Pabomams ¢ 1mabopaTopHbIM  OOOpyJOBaHHEM |
HarpeBaTeIbHBIMU MPUOOPAMU B COOTBETCTBUH C IMPaBUIAMU
TEXHUKHU 0€30IMMaCHOCTH.

\Habnooams CBOIMCTBA METAJIOB M KX COCAUHEHHUN U SIBJICHHH,
MPOUCXOSIINX C HUMHU.

Onucvleams XUMUYECKUH SKCIIEPUMEHT C MIOMOIIBIO PYCCKOTO
(pOIHOTO) SI3bIKA U SI3bIKA XHMHH.

Dopmynuposams BBIBOABI TI0 PE3yJIbTaTaM MPOBEICHHOTO
PKCIIEPUMEHTA

Onpeodenamoy (ucxons u3 y4eOHOHM 3a7aun) HEOOXOAMMOCTH
WCITOJIb30BaHUS HAOJIIOJICHUS WIIH KCTICPUMEHTA

53 Kopposust METamos U [Kopposust xumudeckas u 51eKTpOXUMHdecKas. 3amura  |QOpACHAND, UTO TAKOE KOPPO3HSL.
CIIOCOOBI 3aIIHUTHI OT  |\ieTayI0B OT KOPPOSHH. \Pazauyames XUMUYECKYIO U JJIEKTPOXUMHYECKYIO KOPPO3UH.
Hee JleMOHCTpAIHIHL. HUnniocmpuposams NOHITHS KKOPPO3UA», «XUMUYECKas
Komneknus « XuMHUecKre HICTOYHUKN TOKay. Pe3ynprarer KOPPO3HAY, «IIEKTPOXUMHICCKAT KOPPO3HUD» TPUMCPAMH.
JUTHTEIBHOTO SKCIIEPUMEHTA 110 H3YYCHHIO KOPPO3HH \Xapaxmepu3zoéame criocoObl 3aIIUTHI METAJUIOB OT KOPPO3HHU
CTaJIbHBIX U3JEIMH B 3aBUCUMOCTHU OT YCIOBUHI
pOLECCOB
94-35 |MeTauisl B IpUpo/Ie.

[lousaTtue o
METAJLTYPTUHA

MeTaJisl B IpUpo/ie: B CBOOOAHOM BUJIE U B BUJIE
COCIUHCHHM.

[lonsiTre 0 MmeTasuypruu. YépHas u 1iBeTHas
METaJLITypIHUsl.

[TupomMeTamTyprusi, FTHAPOMETaITyprus,
hriekTpomeTautyprus. JlomenHslii mpouecc. [lepepadorka
JyI'yHa B CTaJlb.

JJIEKTPOJIN3 PACILIABOB.

JlemoHcTpauuu. BoccTraHoBIEHNE MEIU U3 OKCHIA
menu(I1) Boopoiom. BugeodparMeHTsl U ciaii bl

dbopmbl COCMHEHHI

\Knaccugpuyuposamw
METaJIJIOB.
\Xapaxkmepuzosams 0011Ue CIOCOOBI IMOJIYYEHUS METAIJIOB:
[UpO-, TUAPO- U JIEKTPOMETATUTYPTHH.

\Konkpemu3zuposams 3TH CLIOCOOBI TPUMEPAMU U ypaBHEHUSIMU
[peakIMii ¢ COCTaBICHUEM JIEKTPOHHOT O OanaHca.

Onucvieambs TOMEHHBIA TPOLECC W DIEKTPOIUTHYECKOE
[10JIy4E€HUE METAILIOB.

\Paznuuamo qéprIe 1 IBCTHLIC MCTAJUJIbI, YYT'YHBI U CTAJIN

MIPUPOTHBIX




«IIpon3BoacTBO UyryHa u cranu». BugeopparMmeHnTs! u
crnaiipl «3aenus u3 yyryHa u ctanuy. BugeopparmMeHTs
1 craiasl «IIpon3BoACTBO aTIOMUHUS

56 O0o001enne 3HaHUH 10[Y POK-YIIPaKHEHUE C HCIIONBb30BaHUE CAMOCTOATENBHON  |[[po600ums OUECHKY COOCTBEHHBIX TOCTHIKCHHN B YCBOCHHH
TeMe «MeTab» paloThI 1O BBHIIOIHEHUIO IIPOBEPOUYHBIX TECTOB, 331aHUN  [TEMBI.
1 yIIPaKHEHUM. \Koppekmupoéams ~ CBOM  3HaHUA B  COOTBETCTBHUH C
[UIAHUPYEMBIM PE3YJIbTaTOM
[lonyyame ~ XMUMUYECKYI0 HWHPOPMALMK W3  Pa3IHYHBIX
MCTOYHHUKOB.
[Ipeocmasname uHGOpMaIHio 1no TeMe «MeTamisl» B BUIE
TaONMIl, CXEM, OIOPHOTO KOHCIEKTa, B TOM 4YHCIE C
npuMmeHenuem cpencts MKT.
57 KonTpoinbHas padbot 3 mo Teme «MeTauibly
XuMHus M OKpYy:Kawmas cpeaa (2 4)
o8 Xumuaeckas Crpoenue 3emiu: A/1po, MaHTHUsI, 3eMHasi KOpa, UX \Unmezepuposams cBefieHus 10 pU3ndecKoii reorpaduu B
OpraHu3aIys IIaHeThl [XMMUYEeCKU cocTaB. JIutocdepa u e€ XuMHUECKHA 3HAHWSA O XUMUYECKOW OpraHU3al|y IJIaHETHI.
Semitst coctaB. Munepansl. Pynsr. Ocanodabie mOpOIbL. Y, .
lomestiiie Hekomaemiie. X qeckiii cocras apakmepu3zo8ams ~XUMHYECKHUH COCTaB T'EOJIOTHYECKHUX
. 00oJ04ek 3emiu.
ruapocdepbl. XUMUYECKHI coCcTaB aTMOC(EPHI.
. \Paznuuams MUHEPAIIBI U TOPHBIE TOPObL, B TOM YHCIIE U
JlemoHcTpauuu. Buneodparments! u cnaiiasl «CTpoeHue
3eMiIn ¥ €€ XUMUYECKHH cocTaBy. Komeknus MuHepasos PYAH
1 ropHbIX opoJ. Komnekus «Pyasl MmeTaimoBy.
JlaGoparopHble onbIThl. 43. M3yueHue rpanura.
59

OxpaHa
OKpY>Karolleu cpeibl
OT XUMHUYCCKOI'O
3arpsi3HEHUS

M cTOYHMKHM XUMHUYECKOTO 3arps3HEHUST OKPYKAIOIIEH
cpensl. ['moGanbHbIE 5KOOTHYECKUE MPOOIEMbI
YEJIIOBEUECTBA: MAPHUKOBBIN Y(PPEKT, KUCIOTHBIC TOXKIH,
030HOBBIE JBIPbI. MEXTyHApOJHOE COTPYIHUYECTBO B
00acT OXpaHbl OKPYKAIOIIEH

\Xapaxmepu3o06amsb NCTOUHUKNA XUMUYECKOTO 3arpsi3HEHUS
OKPYKarOILEe Cpebl.

Onucwvieams TII00aTbHBIC YKOJIOTHYECKHE HpO6JlCMLI
YUCIIOBCUYCCTBA, CBA3AHHBIC C XUMUUYCCKHUM 3arpsA3HCHHUCM.




CPCALI OT XUMHWYCCKOTI'O 3arps3HCHHA. «3enéHas XuMHus».

JlemoHCcTpauuu. BuneodparmMeHTs! u ciai sl
«["mo0abHBIe HKOJIOTHYECKUE TPOOIIEMBI YETIOBEYECTBAY

[ Ipeonazame MyTH MUHUMHU3ALUU BO3ACHCTBHS XUMHUYECKOTO
3arpsi3HEHUS] Ha OKPYXKAIOLIYI0 Cpeay.

[ Ipusooums TIpUMEPHI MEXIYHAPOJHOTO COTPYJHUYECTBA B
0o0JacTH OXpaHbl OKPYXKAIOMIEH Cpeapl OT XHUMHYECKOTO
3arps3HEHUs

O0001menue 3HAaHUI 10 XMMHUH 32 KYPC OCHOBHOM IIKOJIbI.

(17 u)

60 Bemniecrsa CtpoeHue aToMa B COOTBETCTBHH C MOJI0KEHUEM [Ipeocmasnsmo wuHpopManuo no Teme «llepuogmueckuii
XMMHYECKOTo 3eMeHTa B [lepuoanueckoit cucreme. 3akoH U [lepuoguueckas cucrema J[. 1. MenaeneeBa B cBere
CTpoeHue BeulecTBa: XuMUYECKas CBSI3b U TEOPUU CTPOCHHSI aTOMa» B BHJE TaOJHI], CXEM, OIOPHOIO
KPUCTAJUIMYECKUE PEIIETKU. 3aBUCUMOCTh CBOMCTB KOHCIIEKTa, B TOM YHCJI€ C IPUMEHEHUEM CPELICTB
00pa30BaHHbBIX 3JIEMEHTAMU MIPOCTHIX BEIIECTB HKT.
(MeTasuIoB, HEMETAJUIOB, OJIArOPOIHBIX Ta30B) OT \Bvinoinams TECTOBBIE 33JIaHUS 110 TEME.
[I0JIOXKCHHST QJICMECHTOB B lleproinieckon cucreme. [/ Ipeocmaenams MHPOpMaLUIO 1O TeMe «Buabl XMMHUYECKHX
TUIIOI0THS HEOPraHUYECKUX BEIIECTB, AEJIEHUE UX HA CBSI3€M M THUIIBl KPUCTAJUIMYECKHX PEHETOK. B3auMocBs3b
KJ1acchl ¥ rpynnsl. [IpencraBurenu CTPOEHHS U CBOMCTB BEILLIECTB» B BUJIE TaOJIHNII, CXEM, OTIOPHOTO

KOHCIIEKTa, B TOM 4ucie ¢ npuMeHennem cpeacts MKT
61 XumMu9IecKue [Ipu3Haky U yClIOBUS MPOTEKAHUS XUMHUUECKHUX peakuuid. [[Ilpeocmasnams uHPopMmanuio no TteMme «Knaccudpukanus
peakuuun TUIIOIOTHSA XMMUYECKUX PEAKLIUU 110 Pa3IMYHbIM XUMHUYECKUX peaKlIMi Mo pa3iuyHbIM npu3zHakaMm. CKopocTh

OCHOBaHUAM. Peakiinyu HOHHOTO oOmeHa. OKHUCIUTENIBHO-
BOCCTAHOBUTCIIbHBIC PECAKIITUN

XUMUYECKHX peakluil» B BHUAE TaOJMI, CXEeM, OIOPHOIrO
KOHCIIEKTa, B TOM 4Hcie ¢ npuMeHeHueM cpenctB UKT.
\Boinoninsams TECTOBbIE 3aJaHUS 11O TEME.

\Xapaxkmepu306amvb OKUCIUTENILHO-BOCCTAHOBUTEbHBIE
peaKIiu, OKUCIUTEIb U BOCCTAHOBUTEI.

Omauyame STOT TUT PeaKIUi OT peakuii oOMeHa.
3anuceiéams ypaBHEHHS OKHCINTETLHOBOCCTAHOBUTEIBHBIX
peaknuii ¢ TOMOIIBIO 3JIEKTPOHHOTO




OajlaHca

62-63 |OcHoBBI XHMMHYECKHE CBOMCTBA IPOCTHIX BELIECTB.
HEOPraHUYECKOMN XapakTepHble XUMHYECKHE CBOMCTBA coneo6pa3y10nmxXapakmepm’%’am’? o01He, OCOOCHHBIC U WHIMBHUIYyalbHbIC
XM OKCHIOB, THAPOKCHIOB  (OCHOBAHHH,  KHCIOT pCBOMCTBA KHCIIOT, OCHOBaHUMW, COJE€l B CBETE€ TEOPUHU
aM(OTEPHBIX THAPOKCUIIOB), CONCH PIEKTPOIIUTUYECKON TUCCOLUAIUY.
\Apeymenmuposams BO3MOKHOCTb MPOTEKAHUSI XUMHUUECKHUX
[peaKkIfii B pacTBOpax JICKTPOIUTAX UCXOJISI U3 YCIOBUH.
\Knaccugpuyuposams HEOPTaHUICCKUE BEIIECTBA IO COCTABY U
CBOMCTBaM.
[ Ipusooums IpuUMeEpPHI MPEACTABUTEICH KOHKPETHBIX KJIACCOB
Y TPYII HEOPTAaHUYECKUX BEIIECTB
64 [ToBTOpCHME H TectupoBanue, pemieHMe 3a7ad U BBIIOJHEHHE

000011IEHHE 10 TEME.
[loaroroBka K
KOHTPOJIbHOW paboTe

ynpa;xHeHI/Iﬁ 10 TEMC

\Boinoninsims TECThl M YIIPAKHEHUS peliams 3a1a9u 10 TeMe.
\[Ipo600umsb OLIEHKY COOCTBEHHBIX IOCTH)KEHHUA B YCBOCHUU
TEMBI.

\Koppexmuposamsb CBOM 3HaHUS B COOTBETCTBUU C
[JTAHUPYEMBIM Pe3yIbTaTOM

65 KontposibHast pabota [Ne4 «Mtorosasi mo KypCcy OCHOBHOM IITKOJIBI»
66 AHaJIN3 KOHTPOJIbHOM paboThl. [logBeneHre UTOroB roja.
67-  |PezepBHOE Bpems
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