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HOACHUTEJBHASA 3AIINCKA

[IporpamMa 1O XUMMUU Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
COCTaBlicHa Ha OCHOBE TpeOOBaHWMN K pe3yjbTaTaM OCBOEHUS OCHOBHOM
o0pa3oBaTeIbHON POTrpaMMBbl OCHOBHOT'O o011ero oOpa3zoBaHusl,
npencrasieHHbix B ®I'OC OO0, a taxxke Ha ocHOBe (denepaibHON paboyeit
IpOrpaMMbl BOCIUTAHUS M C Y4ETOM KOHIICTIIMM IMPENoJIaBaHusl y4eOHOro
npenMera «XuUMHS» B 00pa3oBaTeNbHBIX —OpraHu3anusx Poccuiickoi
denepanum.

[Iporpamma 1o XuMUHM Ja€T MPEACTABJICHHUE O IIENAX, OOIIEH CTpaTeruu
oOy4eHHs, BOCIHUTAHMS M PA3BUTHS OOYYAIOIIUXCS CPEICTBAMH Y4YEOHOIO
npeiMeTa,  yCTaHaBIMBaeT  00s3aTebHOE  MPEIMETHOE  COJIepIKaHHeE,
MpeAyCMaTpUBaET PACHpPEEICHUE €ro Mo KilaccaM M CTPYKTYPUPOBAHHE IIO
pazjieliaM M TeMaM MPOrpaMMbl MO XHWMHH, OINpPEIETseT KOJUYECTBEHHBIE U
Kau€CTBEHHBIEC XapaKTepUCTUKU COEpIKaHMUS, PEKOMEHAYEMYIO
MOCJEN0BATEIbHOCTh HM3YYEHUS XUMHUH C YYETOM MEXKIPEIMETHBIX H
BHYTPUIIPEIMETHBIX CBSI3€H, JIOTMKM Y4e€OHOTO MpoIecca, BO3PACTHBIX
OCOOCHHOCTEM OOydYaromuxcsi, ONpeneNseT BO3MOXKHOCTU MpeaMeTa s
peanuzaiuu TpeOOBaHUM K pe3ybTaTaM OCBOEHHUS OCHOBHOUM 00pa3oBaTelbHON
IIporpaMMbl Ha YPOBHE OCHOBHOT'O OOIIETO 00pa30BaHUs, a Takke TPeOOBaHUIMA
K pe3yiapTaTaM OOydYeHUs XMMHH Ha YpPOBHE IIeJiell W3y4eHUus mpeaMera u
OCHOBHBIX BHUJOB Y4€OHO-ITO3HABATEIIbHON AESITENBHOCTH OOyYaromierocs mo
OCBOCHHIO y4E€OHOT0 COJIEP KaHUSI.

3HaHUE XUMUM CIIYKUT OCHOBOM s (hOPMUPOBAHUSI MHUPOBO33PECHUS
00y4aroIierocs, ero MpeJCTaBICHUN 0 MaTEPUAIBHOM €TMHCTBE MHUPA, BAXKHYIO
poJIb UrparoT HopMUPYEMbIE XUMHEH MPEICTABICHUS O B3aUMOTPEBPAICHUIX
SHEPruu U 00 SBOJIIOIUU BEIIECTB B MPUPOJE, O MYTSIX PEHICHUs TI00aTbHBIX
po0JieM YCTOMYMBOTO Pa3BUTHUS YEJIIOBEUECTBA — CHIPHEBOM, IHEPTETUUECKOM,
MUIIEBOIN M KOJIOTUYECKON O€30MacHOCTH, MPoOIIeM 3IpaBOOXpaHEHUSI.

N3ydenune xumuu:

CIIOCOOCTBYET peanu3alii  BO3MOXKHOCTEH IS CaMOPa3BUTHS W
dbopMupoBaHUS KYJbTYpPbl JIMYHOCTH, €€ oOmeld u PyHKIHMOHAIHHOM
rPaMOTHOCTH;

BHOCHUT BKJIaJl B ()OPMHUPOBAHNE MBIIUICHUS U TBOPUYECKUX CIIOCOOHOCTEH
0oOy4Jaronmxcsi, HAaBBIKOB WX CAMOCTOSTEIBHOM y4EeOHOW 1eATEebHOCTH,
AKCIIEPUMEHTAJIbHBIX U HUCCIE0BATEIbCKUX YMEHHM, HEOOXOJIUMBIX KakK B
MOBCEIHEBHOM XKU3HU, TaK U B MPO(HECCUOHAIBHOM IeSITEILHOCTH;



3HaKOMHUT CO CIeUU(UKON HAay4YHOI'O MBIIIJICHUS, 3aKJIaJbIBAET OCHOBBI
LEJIOCTHOTO B3IUIAJa HA EAUHCTBO IPUPOABI M  YEJIOBEKA, SBIACTCS
OTBETCTBEHHBIM 3TaroM B (POPMHUPOBAHUH €CTECTBEHHO--HAYYHOI rPaMOTHOCTH
00yyJarommxcs;

croco0CcTBYeT (POPMUPOBAHUIO IIEHHOCTHOI'O OTHOILUEHUS K €CTECTBEHHO-
-HAy4YHBIM 3HAHUWSAM, K IPUPOAE, K UYEIOBEKYy, BHOCHT CBOM BKJIaJ B
AKOJIOTMYECKOE 00pa30BaHue 00ydaroIUXCsl.

JlaHHble HaMpaBiIeHHUs B OOYYEHHH XUMHHU 00€CTIEUHBAIOTCS CTIeU(PHUKON
colepKaHUsl Y4eOHOro TMpeAMETa, KOTOpPbIM SBISETCA IMEeAaroru4ecku
aJIalITUPOBAHHBIM OTpaKeHHEM 0a30BOM HAYKH XMMUU Ha ONpPEACIEHHOM 3Tare
€€ pa3BUTHAL.

Kypc xumum Ha ypoBHE OCHOBHOI'O 00IIer0o 0Opa30BaHUs OPUEHTUPOBAH
Ha OCBOCHHME OOYYaIOIIMMHCS CHCTEMbI MEPBOHAYAIBHBIX IOHATUNA XUMUH,
OCHOB HEOPraHWYECKONM XMMHH U HEKOTOPBIX OTAEIBHBIX 3HAYMMBIX NOHSATHI
OpraHU4eCKON XUMUU.

CrpyKkTypa cofepaHusi IporpaMMBbl 10 XUMHH CPOPMUPOBAHA HA OCHOBE
CUCTEMHOT0 MoaxojJa K €€ uzyueHuto. CopepxaHue CKIaabIBACTCA U3 CUCTEMBI
MOHATUM O XHMMHYECKOM DJIIEMEHTE M BEUIECTBE W CHUCTEMBl MOHSATHUH O
XUMHUECKON peakuuu. OOe 3T CHCTEMBbl CTPYKTYPHO OpIaHM30BaHbI I10
OPUHLMIY ITOCJIEI0BAaTEIbHOIO Pa3BUTUS 3HAHMM HAa OCHOBE TEOPETHUYECKHUX
MPEACTABICHUI PA3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOT'O YYEHUSI KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepmognueckoro 3akona J[. M. MenneneeBa kKak OCHOBHOIO 3aKOHA
XUMUMY;

— YUYEHHUS O CTPOEHUU aTOMa U XUMUYECKOM CBA3H;

— TpEACTaBACHUNA 00 dJICKTPOIUTHYCCKOW JTUCCOIMAIIMM BEIICCTB B
pacTBOpax.

Teopernyeckue 3HaHUS pPacCMaTPUBAIOTCA HAa OCHOBE ASMIIMPUYECKU
MOJIyYEHHBIX U OCMBICICHHBIX (DAKTOB, Pa3BUBAIOTCS IOCIEIOBATENBLHO OT
OTHOTO  YPOBHA K JpyroMy, BBIIOJHSAS (QYHKIUM  OOBSICHEHUS U
IPOTHO3UPOBAHUS CBOWCTB, CTPOEHUS M BO3MOXKHOCTEH MPaKTHUYECKOIrO
NPUMEHEHUS U TIOJyYECHHS U3y4aeMbIX BEIIECTB.

OcBoeHue mnporpamMMmbl MO XUMHUU CHOCOOCTBYET (POPMHUPOBAHUIO
MPEJICTABICHUSI O XMMHUYECKOM COCTABILIOIIEH HAy4YHOM KapTUHBI MHUpa B
JIOTHUKE €€ CUCTEMHOW MPUPO/Ibl, HIEHHOCTHOTO OTHOUIEHUS! K HAYYHOMY 3HAHHIO
U METoJlaM MO3HaHMs B Hayke. M3yueHrne XuMHUM IPOUCXOJIUT C TPUBJICUEHUEM



3HAHUM W3 paHee HM3YyUYCHHBIX Y4EeOHbIX MpeaMeToB: «OKpyKaroumi MHup»,
«buonorus. 5—7 knacce» U «PuU3UKA. 7 KI1acc.

[Ipy w3yueHWW XUMHUHU TPOUCXOIUT (OopMUpPOBaHWE 3HAHWK OCHOB
XUMUYECKOM  HAyKd Kak  o00JIacTH  COBPEMEHHOTO  €CTECTBO3HAHWUS,
NPAaKTUYECKON JEATEIbHOCTH 4YEJIOBEKAa M KAaK OJHOTO W3 KOMIIOHEHTOB
MHUPOBOW KyJIbTYphl. 3a/adya y4yeOHOro MpeaMeTa COCTOUT B (HOPMUPOBAHHUU
CUCTEMbl XMMHYECKUX 3HAHWA — BaKHEHIMMX (PAKTOB, MOHSATUH, 3aKOHOB
TEOPETUYECKUX TMOJIOKEHUH, JOCTYMHBIX OOOOIIEHHI MHPOBO33PEHUECKOTO
XapakTepa, sA3blka HayKd, B MPUOOIICHUN K HAYYHBIM METOAaM IO3HAHUS HpU
U3YYCHUH BEHIECTB U XMMHUYECKUX peakiuii, B GOpMHUPOBAHUU U Pa3BUTUU
MO3HABATENIbHBIX YMEHUW M HUX NPUMEHEHUU B Y4eOHO-IIO3HABATEIBHOW U
y4eOHO-UCCIIEI0BATEIbCKON JESATEIbHOCTH, OCBOEHUU IMPaBWI OE30MaCHOTO
oOpallleHHsI C BEIECTBAMU B MOBCEIHEBHOM KU3HHU.

[Ipy u3ydyeHHMM XMMHUM Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS
BaYKHOE 3HAYCHUE MPUOOPENI TaKKUe 1eIH, KaK:

— (opMUpOBaHHE HMHTEUICKTyalbHO PAa3BUTOM JIMYHOCTHU, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUUECTBY, CAMOCTOSITEIIbHOMY NMPUHATUIO PEIICHUH,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSIM KU3HU;

— HampaBJeHHOCTh OOyYeHHMs Ha CHUCTEMaTH4YecKoe MpuoOIeHne
0o0y4Jaronmxcsi K CaMOCTOSITEIbHOM MO3HABATEILHON JESITEIbHOCTH, HAYYHBIM
METO/IaM MO3HaHus, (OPMHUPYIOIMM MOTHBAIMIO U PA3BUTHE CIIOCOOHOCTEN K
XUMUH;

—  of0ecrieyeHue  yCJIOBHH,  CIOCOOCTBYIOIIMX  IPUOOPETEHHIO
0oOy4aroImMUMHUCA  OMNbITa  Pa3HOOOpPa3HOW  AESATEIbHOCTH, TIO3HAHUS U
CaMOIIO3HAaHUs, KJIFOYEBBIX HABBIKOB (KIJIFOUEBBIX KOMIICTCHIUM), WMEIOIIUX
YHUBEpPCAIbHOE 3HAYEHUE ISl PA3IMUHBIX BUIOB ACATEIbHOCTH;

— (QopmupoBanue o0mel (QYHKIIMOHATBHOH M €CTECTBEHHO-HAy4YHOU
rPaMOTHOCTH, B TOM 4YHCJE€ YMEHHUM OOBICHATH U OLICHUBATH SIBJICHUS
OKPY’KaIOILIEro MUPA, UCMOJIb3Yysl 3HAHUS U OIMBIT, MOJTYYEHHbIC NPH U3YUYEHUU
XUMUH, TMPUMEHATh UX TPH PEIICHUH TPOoOJeM B TOBCEAHEBHOW XU3HU U
TPYAOBOM JAEATEIBbHOCTH;

— (¢dopmupoBaHHe Yy OOYyYaIOMUXCA TyMAHUCTHYECKUX OTHOIICHHH,
MOHUMAHUS IEHHOCTH XMMHYECKUX 3HAHUN IS BBIPAOOTKH JKOJOTHYECCKU
11eJ1ecO00pa3HOT0 TOBEACHUS B OBITY W TPYAOBOM JAESITEIBHOCTH B IENSIX
COXPaHEHUs CBOETO 3/10POBbs U OKPYKAOIIEU IPUPOLHON CPEBI;

— pa3BUTHE MOTHBAIMU K OOYYEHHUIO, CIIOCOOHOCTEH K CAaMOKOHTPOJIIO U
CaMOBOCIIMTAaHUI0O Ha OCHOBE YCBOCHHUS OOIIEUETOBEYECKUX IIEHHOCTEH,



FOTOBHOCTH K OCO3HAHHOMY BBIOOpY mpoduiis W  HaNpaBICEHHOCTH

TaabHENIIero o0y4eHusl.

CBA3b C PABOYEHN ITPOT'PAMMOM BOCIIUTAHUS IIKOJIBI

Peanuzanus neparornyeckMMM paOOTHHKAaMU BOCIUTATEIbHOIO MOTEHIMANA YPOKOB
XMMHUU TIPEAINOJIATraeT CAeIyolee:

- MAakKCHMaJbHO€ HCIOJb30BaHHE BOCIUTATEIbHBIX BO3MOXKHOCTEH COAEpIKaHUS
ypOKOB st (OPMUPOBAHUS y OOYYAIOIIUXCS POCCHHUCKUX TPAIUIIUOHHBIX JTyXOBHO-
HPABCTBEHHBIX U COLMOKYJIBTYPHBIX LIEHHOCTEH, POCCUICKOI0 MCTOPUYECKOTO CO3HAHMSI Ha
OCHOBE HMCTOPHYECKOTO IPOCBELICHUS; MOAOOP COOTBETCTBYIOLIETO COJECPXKAHUS YPOKOB,
3aJJaHUi, BCIIOMOraTeIbHbIX MaTEPHAIOB, IPOOIEMHBIX CUTYaLUi 7151 00CYKICHUH;

- BKJIIOUEHHUE B COAEPKAHUE YPOKOB LIEIEBBIX OPUEHTUPOB PE3Y/IbTATOB BOCIIUTAHUS,
UX y4eT B ONpE/Ie]IeHNH BOCIUTATENbHBIX 33124 YPOKOB, 3aHATHI;

- BI)I60p METOOO0B, MCETOAMK, TGXHOHOFI/Iﬁ, OKa3bIBAKOIINX  BOCIIUTATCIBbHOC
BO3/ICCTBUE HA JINYHOCTh B COOTBETCTBUU C BOCIIUTATENIbHBIM UIEAJIOM, LENBIO U 33/1a4aMu
BOCIIMTaHHA, HCJICBBIMHU OPHUCHTUPAMH PE3YJIbTATOB BOCIUTAHUA, PCAIMU3ALUIO ITPUOPUTCTA
BOCIIUTaHU B yU€OHOI IeATEIbHOCTH;

- IPHUBJICYCHNEC BHUMAHHA 06yan01u1/1xc>1 K IOCHHOCTHOMY AacCIICKTyY H3YYaCMbIX Ha
ypOKax HpeIMETOB, SIBICHUH M COOBITUH, MHULUMUPOBAHHE OOCYXAEHUM, BbICKAa3bIBAaHUN
CBOCT'0O MHCHUA, BI)Ipa6OTKI/I CBOCTO JIMYHOCTHOTO OTHOIICHHA K H3y4YaCMbIM CO6I)ITI/I$IM,
SIBJICHUSIM, JINLAM;

- TNPUMEHEHHE WHTEPAKTUBHBIX (GOpPM YUeOHOH pabOThl — HMHTEIEKTYalbHBIX,
CTUMYJIUPYIOIIUX II03HABATEIbHYI0 MOTHBALMIO, UIPOBBIX METOAUK, TUCKYCCHH, NAOIIMX
BO3MOXXHOCTh NMPUOOPECTU OMBIT BEJIEHUS KOHCTPYKTUBHOI'O JMAJIOra; rPyHIOBOH paboThI,
KOTOpasi yYUT CTPOUTh OTHOLIEHHS M JEeWCTBOBaTh B KOMaHJE, CIIOCOOCTBYET pPa3BUTHUIO
KPUTHUYCCKOI'O MBIIIJICHHA

- MOOYXJIeHHe 00ydJaroUIMXcsl coONII0aTh HOPMBI MOBEICHUS, IpaBUiIa OOLIEHUS CO
CBECpCTHUKAMU H NCAArorudcCKUuMu pa6OTHI/IKaMI/I, COOTBCTCTBYIOIIME YKIaAy UIIKOJIbI,
YCTaHOBJICHHE U MOAJIEPKKY J0OpOrKeNaTeIbHOM aTMOCheEpHI;

- OpraHn3anyio HaCTaBHUYECTBA MOTUBUPOBAHHBLIX U SPYANPOBAHHBIX 06yqa}0m1/1xcn
Ha/l HEYCIEBAIOUIMMH OJHOKJIACCHUKAaMH, B TOM YHCIIE C OCOOBIMH 00Opa30BaTEbHBIMU
MOTPEOHOCTSAMH, JAIOLIEr0 O0YYaroIIMMCsl COIMAIbHO 3HAUYMMBIM OMBIT COTPYAHUYECTBA U
B3aMMHON TIOMOIIY;

- MHULUMUPOBAHUE U MOJJEP’KKY HMCCIEI0BATENbCKON JESATENIbHOCTH 00yYaroIuxcs,
IUTAHUPOBAHKUE U BBINOJHEHUE WHAWBUIYAIBHBIX U TPYNIOBBIX NMPOEKTOB BOCIHMTATEILHON
HaIpPaBJIEHHOCTH.

PesynbraThl eauHCTBA y4eOHOM M BOCHHUTATENbHOM JAEATENBHOCTH OTPAXEHBI B
paznene paboueil mporpamMmbl «JIMYHOCTHBIE pe3ynbTaThl W3Y4YEHHsS] y4eOHOro mpeaMera
«XUMUS» Ha YPOBHE OCHOBHOT'O OOIIEr0 00pa30BaHUI».

OOmiee 4YMcIO YacoB, OTBEAEHHBIX IS W3YYCHHS XHUMHU Ha YpOBHE
OCHOBHOT0 00111eT0 00pa3oBaHus, cocTaBisieT 136 yacos: B 8 kiracce — 68 yacoB
(2 yaca B Hezento), B 9 knacce — 68 yacoB (2 yaca B HEEINIO).



COIEPKXAHUE OBYYEHUA

8 KIIACC

IlepBoHaya/ibHbIe XUMHYECKHE TOHATHS

[Ipenmer xumun. Ponp XMMuUM B )KM3HU YEJIOBEKA. XUMUA B CUCTEME HAYK.
Tena m BemiecTtBa. duU3nyecKue CBOWCTBA BEHIECTB. ATpPEraTHOE COCTOSIHHE
BemlecTB. [IoHATHE O MeTOAAaX MO3HAHUS B XUMUU. YHCTHIE BEIIECTBA U CMECH.
CnocoObI pa3aeneHust cMeceil.

ATOMBI M MOJEKYJbl. XUMUYECKHE 3JeMEHThl. CHMBOJIBI XUMHUYECKUX
sneMeHTOoB. [IpocThie U CloKHbBIE BellleCTBA. ATOMHO-MOJIEKYISIPHOE YUCHHE.

Xumnueckas (opmyna. BaleHTHOCTh aTOMOB XUMHUYECKHX DJIEMEHTOB.
3akOH TIOCTOSIHCTBA cocTaBa BewecTB. (OTHOCHUTENbHAsE aTOMHas Macca.
OTtHocuTeNbHAs MOJIEKYJIsipHast Macca. MaccoBast 10Jisl XUMHUYECKOTO JIEMEHTA
B COCJIMHECHUM.

KomnuectBo BemectBa. Monb. Monsippas  Macca.  BzaumocBsa3b
KOJIMYECTBA, MACChl U YHUCIA CTPYKTYPHBIX €IMHUI] BemiecTBa. Pacd€Tel mo
dbopMynamMm XUMHUYECKUX COCAMHEHUM.

Ouznyeckue W XUMHUYECKHUE SBJICHUS. XHUMHUYECKas peakiuss u eé
MpU3HAKU. 3aKOH COXPAaHEHUsS MAacChl BEIIECTB. XHMHUYECKUE YpaBHEHWS.
Knaccudukanus xuMudeckux peakiuii (COeIUHEHUS, Pa3I0KEHUs, 3aMEICHUS,
oOmeHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOW MOCYJI0H, MpaBUjiaMyu padbOThI B J1A0OPATOPUU
u npuéMmamMu oOpallleHus ¢ J1abopaTOpHBIM OOOPYIOBAHUEM, HU3YUYEHHUE H
onmucaHue (PU3NYECKUX CBOWCTB 0Opa3llOB HEOPTaHWYECKUX  BEIIECTB,
HaOmoneHne pu3ndeckux (TUIaBIeHUE BOCKA, TAsTHUE JIbJIa, pAaCTUpPaHUE caxapa
B CTyIIKE, KUICHUE W KOHJCHCAIlMS BOJbI) U XUMUUYECKUX (TOpPEHUE CBEYH,
MpOKaJMBaHUE MEJAHOM TIPOBOJIOKH, B3aUMOJEHCTBHE MeJla C KHCJIOTOM)
SBJICHUM, HAOJIOICHWE W OMHCAHWE MPU3HAKOB MPOTEKAHUS XUMHUYECKUX
peakuil (pa3oKeHue caxapa, B3auMOJECHCTBUE CEPHOM KHCIOTHI C XJIOPUIOM
Oapus, paznoxenue ruapokcuaa meau (1) mpu HarpeBanuu, B3aMMOICHCTBHE
xesesa ¢ pactBopoM coiu Meau (I1), uzydenune cnocoOoB pazaesieHus: CMeceil: ¢
MOMOIIIBI0O ~ MarHuta,  (UIBTPOBAHUE,  BBIMApUBAHUE,  JUCTULISALIUS,
xpoMarorpadusi, MPOBEACHUE OYUCTKUA IMOBAPECHHOW CONM, HAOIIOJEHUE U
ONMCAaHUE PE3YJIbTATOB MPOBEACHUS OMNbITA, HWLUIIOCTPUPYIOIIETO 3aKOH
COXpPaHEHMS MaCChl, CO3/TaHUE MOJIeNIel MOJIEKYJI (IIapOCTEePKHEBBIX ).

Ba:xHeiinue npeacTaBuTe I HEOPrAaHNYECKUX BellECTB



Bo3nyx — cmech razos. CoctaB Bo3ayxa. Kuciopoa — 31€MEHT U IpocToe
BeliecTBO. HaxokneHue kucimopoja B Mpupoje, PU3NYECKUEe U XUMHUYECKHE
cBorictBa (peakuuu ropenus). Okcupawl. [Ipumenenne kucinopoma. CrnocoOsl
MOJIyYeHHUs] KUCIOpoAa B JTA0OpaTOpUM W NPOMBIIUIEHHOCTH. KpyroBopot
Kuciopoza B mpupojae. O30H — aJuIOTpoIHass MOAU(PUKALIMS KUCIOPOIaA.

TernoBoit 3pPexT XMMUYECKON peakluu, TEPMOXUMHUUYECKUE YPaBHEHHUS,
9K30- M 3HIOTEPMHUYECKUE pEeaKkUHH. TOIUIMBO: yroib U METaH. 3arps3HEeHUe
BO3/yXa, YCUJICHHE MApHUKOBOTO 3¢ (eKTa, pa3pylieHre 030HOBOTO CIIOSL.

Bopopon — snemeHT M mpocroe BemiecTBO. Haxoxkaenue Bomopona B
npupoae, ¢Gu3MUEeCKMe W XUMHUYECKHE CBOICTBA, MPUMEHEHHUE, CIOCOObI
noxyyeHus. Kucnotsl u comnm.

Monsipabiil 00BEM ra3oB. PacyéTsl M0 XUMUUECKUM YPaBHEHUSIM.

Odusnueckue CBOMCTBAa BOIbl. Boma kak pactBoputenb. PacTBOpEIL
HacelllleHHbIE ¥ HEHACBHIIIEHHBIE pPAacTBOPHI. PacTBOPUMOCTh BEIIECTB B BOJE.
MaccoBasi 107 BEHIECTBA B PACTBOpE. XHWMHYECKHE CBOMCTBA BO/IBI.
OcHoBanusi. Ponb pacTBOpOB B MPHUPOJE U B KU3HU ueloBeka. KpyroBopor
BO/JIbI B IIpUPOJIC. 3arpsi3HEHUE TPUPOIHBIX BoA. OXpaHa U OUMCTKA MIPUPOIHBIX
BOJI.

Knaccudukanus neoprannueckux coeauHenunit. Oxcuanl. Kimaccudukanms
OKCHJIOB:  coJieoOpasyrome (OCHOBHBIC, KHUCIOTHBIC, aM(OTEpHbIE) W
HecosieoOpazyromue. Homenknatypa okcuaoB. dusmyeckne U XHUMHUYECKUE
CBOMCTBA OKCUIOB. [lonyuenune okcuaos.

OcHoBanus. Knaccudukanusi OCHOBAaHMIA: INENOYM M HEPACTBOPHUMBIC
ocHoBaHusA. HoMeHnkiarypa ocHoBaHui. Ou3nyeckue 1 XMuMHYECKUE CBOMCTBA
ocHoBaHuu. [losryyeHre OCHOBaHUM.

Kucnotel. Knaccupukauus kucinor. Homenknatypa kucnor. @uznueckue
U XUMHYECKHE CBOMCTBAa KMCIOT. Psim aktuBHOCcTH MeTayuioB H. H. bekerosa.
[Tomy4yeHue KUCIoT.

Comu. Howmenknarypa cosned. ®dusnyueckue W XUMHUYECKHE CBOMCTBa
conen. [lomyuenue coiei.

['eneTnueckast CBA3b MEXAY KJIACCAMU HEOPTaHUYECKUX COCTUHEHUM.

Xumuueckuii IKCnepuMenm:

KAUEeCTBEHHOE OIPEACIICHHE COJEpKaHUsl KHUCIOpoJa B  BO3JAYXE,
MOJIy4eHHE, COOMpaHHe, PAcCNo3HABAHWE W W3YYEHUE CBOMCTB KHUCIOpPOa,
HaOJIOICHHE  B3aUMOJCHCTBUSL  BELIECTB C  KHUCJIOPOJOM M YCJIOBHS
BO3HUKHOBEHUSI W TIpeKpalieHus TopeHus (1mokapa), O3HAKOMJICHHE C
oOpa3llaMi OKCHUJOB UM OINHUCAaHWE HX CBOWCTB, IOJy4YE€HHUE, COOUpaHHUeE,
pacrio3HaBaHWE€ U H3Yy4YEHHE CBOWCTB BOJOpOJa (FOpEeHHE), B3aUMOICHCTBHE



Bojiopoja ¢ okcuaoM Meau (I1) (Bo3MOkKHO MCIIOIB30BaHUE BUACOMATEPUATIOR),
HaOMoIeHHe O00pa3lloB  BEIIECTB KOJMYECTBOM | MOJb, HCCIEAOBaHHE
OCOOCHHOCTEM pacTBOPEHHUSI BEIIECTB C Pa3JIMYHOM  PACTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C OINPEAECIEHHON MACcCOBOM JOJIEW PaCTBOPEHHOTO
BEIIIECTBA, B3aMMOJICHCTBHE BOABl C METAUIaMU (HATPUEM U KaJbIIHEM)
(BO3MOXHO UCIIOJIb30BAaHUE BHUACOMATEPUAJIOB), UCCIENOBaHUE 00pa3lloB
HEOPraHMYECKUX BEHIECTB PAa3JIMYHBIX KJIACCOB, HAOJIOJICHHE W3MEHEHHUS
OKpAaCKA MWHJHUKATOPOB B pPACTBOpPaX KHUCIOT H IIEJIOYEH, HU3YyUYCHUE
B3aumMojiericTBusl okcuaa menu (ll) ¢ pactBopomM cepHOM KHUCIOTBHI, KUCIOT C
METaJlJIaMHU, PEAKINA HEUTpaIU3alu, MTOTYyUYEHHE HEPACTBOPUMBIX OCHOBAHMIA,
BBITECHEHHE OJHOTO MeETajula JPYyrMM HW3 PacTBOpa COJIM, PELICHUE
AKCIIEPUMEHTAIIBHBIX 3aJ1ad MO0 Teme «BaxHeWine KIacChl HEOPTaHUYECKUX
COCTMHEHUI.

IHepuoanuyeckuit 3axkoH u Ilepuoaumyeckass cucreMa XUMHYECKHUX
jemeHToB JI. . MenneneeBa. CtpoeHue aroMoB. XUMH4YeCKasi CBSI3b.
OKHcINTEIbHO-BOCCTAHOBUTEIbHbIC PEAKINHU

[lepBbie MOMBITKU KiIaCCU(UKAIMU XUMHUYECKUX dJeMEHTOB. [loHsiTHE O
IpyIax CXOJHBIX 3JEMEHTOB (IEJIOYHBIE W IIEJIOYHO3EMEIbHBIE METaJlIbI,
raJIoreHbl, WHEPTHBIE Ta3bl). DJEMEHTHI, KOTOpbIE 00pa3yroT ampOTEpHbIE
OKCH/JIbI ¥l THIPOKCHIBI.

[lepnonmueckuit 3akoH. [leproauyeckas cucremMa XUMHYECKUX JIIEMEHTOB
H. W. Menneneea. KopoTkonepuogHas W JUIMHHONEPUOAHAS (POPMBI
[Tepuonnyeckoit cucrembl xumudeckux d3memeHtoB JI. U. Mengeneena.
[Tepuonsl u rpynnbl. DU3HMYECKUN CMBICH TOPSAKOBOTO HOMEpPA, HOMEPOB
epuojia ¥ rpynibl JIEMEHTA.

Crpoenne aromoB. CocTaB aTOMHBIX snep. HM30Tombl. DJIEKTPOHBI.
CrtpoeHue IeKTPOHHBIX 000J04Y€K aTOMOB MEPBhIX 20 XMMHUUYECKUX AJIEMEHTOB
ITepunognueckoint cucremsl 1. 1. MenaeneeBa. XapakTepucTUKa XUMHYECKOTO
3JIEMEHTA M0 ero noynoxeHuro B [lepuoanyeckoit cucreme 1. . Menaeneena.

3aKOHOMEPHOCTH M3MEHEHHUs pajuyca aTOMOB XHWMHYECKHUX 3JIEMEHTOB,
METAUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO IpyNHIiaM ¥ MepUoiam.

3nauenne Ilepuomnueckoro 3akoHa u Ilepuoanmdeckoil CUCTEMBI
XMMHUYECKUX DJIEMEHTOB Ul Pa3BUTHUS Hayku U npaktuku. [. . Mennenees —
YYEHBIA U TPAXKIAHUH.

Xumudeckass cBsizb. KoBaneHTHast (TossipHasi M HEMOJIApHAs) CBSI3b.
DIIEKTPOOTPULIATEIILHOCTh XUMUYECKUX AJIEMEHTOB. IOHHAs CBS3b.

Crenenb okucieHus. OKHUCIUTENBHO--BOCCTAHOBUTEIbHBIC PEAKIIUU.
ITponecchbl okuciieHnst 1 BOCCTaHOBIIEHUS. OKUCIIUTENN U BOCCTAHOBUTEIH.



Xumuueckuii IKCnepumMenm:

U3y4YeHHEe 0Opa3IOB BEIIECTB METAJJIOB U HEMETAIOB, B3aUMOJICHCTBUE
TUAPOKCUJA [IMHKA C PAacTBOPAMHM KHUCJIOT M IIEJIOYEH, NPOBEICHUE OIIBITOB,
WUTIOCTPUPYIOIIUX MPUMEPHl  OKUCIHTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUI
(ropenue, peakiy pas3ioKeHUs], COSTUHEHU).

Mesxcnpeomemnmnunie ceasu

Peanm3zanust MeXnpeaMeTHbIX CBA3€H NPU M3yYEHUM XUMHUH B 8 Kjacce
OCYIIECTBIISIETCS Yepe3 HCIOJIb30BaHHE KaK OOIIMX €CTECTBEHHO--HAyYHBIX
MOHATUH, TAaK W TOHATHH, SBISIONIMXCSA CHUCTEMHBIMU JUIS OTAEJIBHBIX
IPEIMETOB €CTECTBEHHO--HAYYHOTO [IUKJIA.

OO1Iue ecTeCTBEHHO--HAayUHbIE IOHATUS: HAy4yHbBIM (PaKkT, TUNoresa,
TEOpUs, 3aKOH, aHajiu3, CHUHTE3, Kiaccu(ukanusi, MNEPUOAUIHOCTD,
Ha0II0IeHUE, SKCIIEPUMEHT, MOACIMPOBAHUE, U3MEPEHUE, MOJIENb, SIBJICHUE.

@uznuka: Marepus, aroM, 3JIEKTPOH, IPOTOH, HEWUTPOH, HOH, HYKJIWUJ,
U30TOMNBI, PaJAMOAKTUBHOCTb, MOJIEKYJa, JJICKTPUUYECKUM 3apsj, BELIECTBO,
TENO, 00BEM, arperarHoe COCTOSIHHE BEIIECTBA, ras, (pU3MUYECKUE BEIMYUHBI,
€IUHULIBI U3MEPEHUS, KOCMOC, IUTAHETHI, 3BE311bI, COonHIIE.

buonorus: porocunres, apixanue, ouocdepa.

I'eorpadus: armocepa, ruapocdepa, MHUHEpasbl, TOPHbIE MOPOJIBI,
II0JIE3HBIE NCKOIIA€MBbIE, TOIJIMBO, BOJHBIE PECYPCHI.

9 KIIACC

BemrecTBo M XUMHMYeCKasi peakuus

[lepnoamueckuit 3akoH. [leproauyeckas cucremMa XUMAYECKUX JIEMEHTOB
1. . MengeneeBa. CTpoeHUE aTOMOB. 3aKOHOMEPHOCTH B U3BMEHEHUU CBOMCTB
XUMUYECKUX BJIEMEHTOB NEPBBIX TPEX NEPUOMAOB, Kalvs, KalbLHUs U UX
COCIMHEHUI B COOTBETCTBHUM C MOJIOKEHUEM 3jieMeHTOB B llepmoamueckon
CHUCTEME U CTPOCHHEM UX aTOMOB.

Crpoenue BemecTsa: BUbI XUMUYECKOM CBSI3U. THIIBI KPUCTAIUIMYECKUX
pPEIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTANIMYECKON PEIIETKI
M BUJIa XUMHYECKOU CBS3H.

Knaccudukauus v HOMEHKJIATypa  HEOPraHUYECKUX  BEIIECTB.
XHWMHUYECKHE CBOMCTBA BEIIECTB, OTHOCSUIMXCS K PAa3IU4YHBIM KJlaccam
HEOPraHWYECKUX COCIMHEHHUI, TEHETUYECKAs CBA3b HEOPraHUYECKUX BEIIECTB.

Knaccudukanus XuMUYECKHX peakluid MO Pa3jIuvHbIM Mpu3HaKaMm (10
YHUCIIy M COCTaBY yYaCTBYIOIIMUX B PEAKLUU BEIIECTB, MO TEILUIOBOMY 3D PeKTy,
0 W3MEHEHHUIO CTEMNEHENM OKHCIECHHUS XHUMHUYECKHX DJIEMEHTOB, IIO
0o0paTUMOCTH, TIO YYacTHIO KaTalau3aropa). JK30- M DHIOTEPMHUYECKHUE
pEeaKLMH, TEPMOXUMHUYECKHE YPABHEHUS.



[Tonsitue o ckopocTH XUMUYECKOM peakiuu. [loHstue 06 0OpaTUMBIX U
HEOOpaTUMBIX  XUMHUYECKMX peakuusx. [loHsATHE O TOMOIEHHBIX U
reTeporeHHbix peakuusx. [lonarune o karanuze. IloHsATHE O XUMHUYECKOM
paBHOBecuH. DakTOpbl, BIHAIONIME HAa CKOPOCTh XHUMHUYECKOW pEaKkUuu U
MOJIOKEHHE XMUMHYECKOTO PABHOBECHSI.

OKHCIIUTENTFHO-BOCCTAHOBUTEINILHBIE ~ PEAKIMU, AJIEKTPOHHBIA  OanaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHOM  peakuuu. CocTaBlieHHE  ypaBHEHUU
OKHUCJIUTEIBHO--BOCCTAHOBUTENIBHBIX PEAKIUN C HCIOJb30BAHUEM METOAA
AJIEKTPOHHOTO OajaHca.

Teopust ~ 3JIEKTPOIUTHYECKON  TUCCOUMALMHU.  DJNEKTPOJHUTBI U
HE3NEKTpOoIuThl. KaThoHbI, aHMOHBI. MexXaHu3M AUCCOIMALMA BEUIECTB C
pPa3IMUYHBIMU BUJAMH XUMUYECKOU CBsi3u. CteneHb nuccouuanuu. CuibHbIE U
ci1a0ble 3JIEKTPOJIMTHI.

Peakiuu wmoHHOro oOMeHa. YCIOBHS NPOTEKAHMS PEAKIUd HOHHOTO
oOMEHa, TIOJIHBIE U COKpalléHHbIE MOHHBbIC ypaBHEeHMs peakuuii. CBoiicTBa
KHCJIOT, OCHOBaHHWM U COJIEll B CBETE NPEJCTaBICHUN OO 3JIEKTPOIUTHYECKOU
nucconuanyu. KauectBeHHble peakiii Ha HOHBI. [IoHATHE O THUIPOIU3E CONEH.

Xumuueckuii IKCnepumenm:

03HAKOMJIEHUE C MOJEIAMHU KPUCTALINYECKUX PEIIETOK HEOPTaHUYECKUX
BEIIECTB — METAJJIOB M HEMETAJJIOB (rpaduTa M ajiMasa), CIOKHBIX BEIIECTB
(xopuga HaTpusl), HUCCIEAOBAaHHE 3aBUCHUMOCTH CKOPOCTH XUMHUYECKOUN
peakuMy  OT  BO3JCWCTBUS  Pa3iIMYHbIX  (PAKTOPOB,  HCCIIEJOBAaHUE
ANEKTPONPOBOIHOCTH PACTBOPOB BEIIECTB, Mpoliecca AUCCOLMAIMU KHUCIOT,
1iesouel U cojeil (BO3MOKHO MCIOJIb30BaHUE BUEO MAaTEPUAJIOB), IPOBEICHHUE
OTIBITOB, WJUTFOCTPUPYIOIIUX MPU3HAKA MPOTEKAHUS PEaKIMii HOHHOTO OOMEeHa
(oOpazoBanue ocajaka, BbIJIEJIEHHE Tra3a, O0Opa30BaHHE BOMbI), OIBITOB,
WUTIOCTPUPYIOUIUX MPUMEPbl  OKUCIHUTEIbHO-BOCCTAHOBUTENBHBIX —PEAKIUN
(ropenue, peakuuu pa3JIokKEeHuUs, COCTMHEHUS ), pacro3HaBaHHe
HEOPraHMYECKUX BEUIECTB C IMOMOIIBK) KAYECTBEHHBIX PEAKIHUA HA HOHBI,
pelIeHNEe SKCIIEPUMEHTAIBHBIX 3a/1a4.

Hemeranbl U uX coeinHeHUA

OO6miass xapakTepucTuka TrajoreHoB. OCOOEHHOCTH CTPOCHHUSI aTOMOB,
XapaKTepHbIe cTeneHn okucieHus. CTpoeHue u (GU3NIecKrue CBOMCTBA MPOCTHIX
BEIIECTB — TajloreHOB. XWMHUUYECKHE CBOWCTBA Ha NPUMEpPE XJiopa
(B3auMOJEeHCTBHE C MeTaJlJlaMH, HEMETalllaMM, IIeiIo4aMu). XJIOPOBOJIOPO/I.
ConsiHas KucnoTa, XMMHUYECKUE CBOMCTBA, MOJyYEHUE, IpUMEHEHNE. JleicTBHE
XJI0pa ¥ XJIOPOBOAOPOJA HA OPraHW3M 4YeJIOBEKa. BakHeWlIne XJIOpUIbl U UX
HAaxXO0KJEHUE B IPUPOJIE.



O6mass  xapaktepuctuka oanemMeHToB  VIA-rpynmnel.  OcobGeHHOCTH
CTpPOEHHUS aTOMOB, XapaKTepHbIE cTereHn okucieHus. CTpoeHue u pu3nyeckue
CBOMCTBA TPOCTBIX BEHIECTB — KHCIOpOAa M  CEpbl. AJUIOTPOMHbBIE
MoAU(UKAIIH KUCIOPOAa U cepbl. XUMUYECKUE CBOMCTBA cephl. CepoBOIOpOI,
cTpoeHue, ¢(u3MYeckue U XUMHYeckue cBoiicTBa. OKCHIBI Cepbl  Kak
NPEICTaBUTENId KUCIOTHBIX OKCHUIOB. CepHas KucioTa, (U3MYECKue W
XUMUYECKUE CBOMCTBa (OOIIME Kak MPEACTaBUTEN Kiacca KHUCIOT H
cnenuduueckne). XUMUYECKUE PEaKIIUH, JIEKAIUE B OCHOBE MPOMBIIUIEHHOTO
crnoco0a Moixy4yeHus: cepHOM KHUCIOTHL. IIpumenenue cepHoil kuciotbl. Comu
CEepHOM KHUCJIOTHI, KAUECTBEHHAsl peakius Ha cyibpar-uoH. HaxoxaeHnue cepbl
U e€ coeluHEHUI B npupoae. XUMHUECKOE 3arpsi3HEHUE OKPYKaoIel Cpebl
COCTMHEHUSIMH CEePbI (KUCIOTHBIC MOXKIH, 3arpsS3HEHHE BO3/yXa M BOJOEMOB),
CIOCOOBI €T0 MPEJOTBPALLECHUS.

O6mas xapaktepuctuka 31eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEepHbIE CTEMEHU OKHUCICHMsS. A30T, pacnpocTpaHEHUE B
npupoje, pusnueckue U XuMuueckue cpoiictsa. KpyroBopot azora B npupo/e.
AMMHmak, ero pu3ndecKkne U XUMUIECKUE CBOMCTBA, TTOYICHUE U TPUMEHEHHE.
Comn amMMoHUS, WX (U3UYECKHE W XUMHUYECKHE CBOWCTBA, NPHUMCEHCHHE.
KauectBeHHast peakiusi Ha UOHBI aMMOHUS. A30THasl KHCIIOTa, €€ MOIy4YeHuE,
du3nueckue M XUMUYECKHE CBOMCTBa (00IIME Kak MpEICTAaBUTENs Kiacca
KUCIOT W crnenuduueckue). Vcnonap3oBaHMe HUTPATOB W COJEH aMMOHUS B
KauecTBe MUHEPAIbHBIX YJI0OpeHUi. XUMUYECKOE 3arpsA3HEHUE OKpYyKaroulen
CpeIbl COCTMHEHHUSIME a30Ta (KUCIOTHBIC TOXKIH, 3arpsi3HEHUE BO3yXa, TOUBHI
u BogoémoB). Docdop, amtorponnbie Moaudukauu docdopa, Guznyeckue u
xumudeckue cBoictBa. Oxcun dochopa (V) u  dochopnas xkucnora,
dbu3nYecKkre U XMMHUYECKUEe CBOMCTRA, nonyueHue. McnonszoBanue pocdarton B
KaueCTBE MHUHEPATbHBIX YI0OpEHUH.

O6mrass  xapaktepuctuka odnemMeHToB |IVA-rpynmnel.  OcobGeHHOCTH
CTPOEHHUS aTOMOB, XapaKTEPHBIC CTENEHU OKHUCIICHUSA. YTIEPOl, aJUIOTPOITHBIE
MoaudUKaIMK, PacCHpOCTPaHEHUE B MPHUPOJE, (PU3NYECKHE W XUMHYECCKUE
cBoricTBa. Ancop6uusa. Kpyropopot yriepona B mpupoje. OKcuasl yriepoaa,
uX (QU3NYeCKHe W XUMUYCCKHE CBOWCTBA, ACHCTBHE Ha >KMBBIC OPTaHHU3MBI,
MOJIy4Y€HUE U TPUMEHEHHE. DKOJOTHUYECKIE MPOOJIEMBbI, CBA3aHHBIE C OKCUIOM
yraepona (IV), runore3a rm00ambHOTO TOTEIUICHUS KIMMAaTa, MapHUKOBBIN
addext. YronpHas KuciaoTa U €€ COolM, UX (PU3MYECKUE U XUMHUYECKUE
CBOWCTBa, TMOJy4YeHHEe W MpuUMeHeHune. KadecTBeHHass peakmusi Ha KapOOHAT-
HoHbI. Vcmonp3oBanne KapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIICHHOCTH U
CEJIbCKOM XO3SIIMCTBE.



[lepBoHavyasibHbIe TIOHATHS OO0 OpPraHMYECKUX BEIHIeCTBaX Kak o
COCIMHEHUSIX Yriiepojaa (MeTaH, 3TaH, dTWUJICH, alleTHJICH, 3TaHOJ, TIULEPHH,
yKCcycHass kucinora). llpupoaHble HCTOYHMKKA  YIJIEBOJOPOAOB  (YroJb,
MIPUPOIHBIN Ta3, HEPTh), MPOIYKTHI UX MepepadboTku (OEH3UH), UX POJIb B OBITY
U NpOMBIIUIEHHOCTH. [loHsATHE 0 OMOJIOrMYEeCcKH BaXKHBIX BEIIECTBAX: JKUPAaX,
Oesikax, yrieBojax — M UX POJM B KU3HU 4eloBeKa. MaTepualibHOE €IMHCTBO
OpraHUYEeCKUX U HEOPTaHUYECKUX COETUHEHHM.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHUE CBOICTBa, MONYy4YCHHE U
npuMmenenue. CoenuHeHus: KpemHusi B npupoje. OOmue npenctaBieHus 00
okcuze kpeMuus (1V) u kpemuueBoit kuciaore. CUIMKAThI, UX UCIIOIb30BAHKE B
OBbITY, B IPOMBIIIJIEHHOCTH. BaxkHelme crpouteabHble MaTepuaibl: KepaMuKa,
CTEKJIO, IIEMEHT, O€TOH, *Kene300eToH. [IpobdiemMbl 0€30MacHOTO UCTIOIB30BaAHUS
CTPOUTEIBHBIX MAaTEPUAIIOB B IOBCETHEBHOM KU3HU.

Xumuueckuii IKCnepumMenm:

U3yuyeHHE 00pa3lloB HEOPraHMYECKUX BEILIECTB, CBOWCTB COJISIHOM
KHCJIOTHI, IPOBE/ICHUE KAUECTBEHHbIX PEaKUil Ha XJIOPUI-UOHBI U HAOII0ACHHUE
MIPU3HAKOB UX MPOTEKAHMS, OIBIThI, OTPAKAIOIINE (PU3NUECKHE U XUMUYECKUE
CBOMCTBa TaJOr€HOB M HX COEIMHEHHH (BO3MOYKHO HCIOJb30BaHUE
BUJICOMATEPHUAIOB), O3HAKOMJIEHHE C 00pas3liamMH XJIOPHUIOB (TaJOreHUI0B),
O3HaKOMJIEHHE ¢ oOpa3namMu cepbl U €€ COEIUHEHUSIMH (BO3MOXKHO
HCIIOJIb30BAaHUE BHJIEOMATEpPUANIOB), HAONIOJEHHE Mpouecca OOyIJIMBaHUS
caxapa NOJ JCUCTBUEM KOHILIEHTPUPOBAHHOW CEPHOM KHCIIOTBI, H3Y4YEHUE
XUMUYECKUX  CBOMCTB  pa30aBIEHHONW CEpHOW  KHCJIOTHI, MPOBEICHUE
KaueCTBEHHOW peakluuu Ha CcynbpaT-uoH © HAOMIOJIeHHe TMpu3HaKa e¢
IPOTEKaHMs, 03HAKOMJICHHE C (PU3UYECKUMHU CBOMCTBaMHU a30Ta, (ochopa u ux
COEIMHEHHI (BO3MOYKHO HCIIOJIb30BAaHUE BHJIEOMATEpPHAIOB), 0Opa3LamMu
a30THBIX U PoCcHOpPHBIX yIOOpEeHUH, MojiydyeHue, coOupanue, pacro3HaBaHUe U
U3Y4YCHUE CBOMICTB aMMHaKa, MPOBEICHUE KAYECTBEHHBIX pPEaKUUH Ha HOH
aMmMoHUST W ¢ochaT-MOH U U3YYEHUE TPU3HAKOB UX TMPOTEKAHMS,
B3aUMOJICHCTBUE KOHIICHTPUPOBAHHON a30THOM KUCIIOTHI C MENIbIO (BO3MOYKHO
UCIIOJIb30BAaHUE BHJIEOMATEPUANIOB), H3YYEHUE MOJENEeH KPUCTALIUYECKUX
pemi€ToK anMmasa, rpaduta, (QymiepeHa, O3HaAKOMJIEHHME C MPOLIECCOM
azcopOLUu PACTBOPEHHBIX BELIECTB aKTUBUPOBAHHBIM YIJIEM U yCTPOWCTBOM
NPOTUBOTa3a, MOJy4YeHHe, COOMpaHue, PAClO3HAaBaHWE U HM3yYyeHUE CBOMCTB
YIJEKUCIIOTO Tas3a, MPOBEIACHUE KAYECTBEHHBIX peakuuid Ha KapOOHaT U
CUWJIMKAT-UOHbl M U3Y4YEHUE NPHU3HAKOB KX MPOTEKaHHUs, O3HAKOMJIEHUE C
OPOAYKIMEH CHIMKATHOW MPOMBIIUIEHHOCTH, PEIIEHUE 3KCIEPUMEHTAIbHBIX
3a7a4 1o TeMe « BaxxHenre HEMETAIUTbl U UX COCTUHEHUSD.



MeTaJsibl 1 X COeIMHEHUS

OOmast xapakTEepUCTHKAa XHMHUYECKHUX JJIEMEHTOB — METAUIOB Ha
OCHOBAaHUWU UX IMOJO0XeHUS B [leprnoandeckon cucteMe XUMUYECKAX JIEMEHTOB
JI. 1. MenneneeBa u ctpoeHusi atroMoB. CTpoeHHe MeTallioB. MeTayindeckast
CBSI3b M METAJUIMYECKash KPUCTAJUIMYECKAS PEIIETKA. DIEKTPOXUMUUYECKHUIN Psif
HaIpsDKEHU MeTauioB. PU3MYECKHE M XHMHUYECKHE CBOMCTBA METAJUIOB.
OO6mue crnocoOpl moNMyueHus: MetauioB. [loHSATHE O KOppPO3MHM METAIJIOB,
OCHOBHBIE CIOCOOBI 3amUTBl HMX OT Koppo3uu. CmnaBel (CTalb, YYTYH,
TIOPATIOMUHUNA, OpOH3a) U UX IPUMEHEHUE B OBITY U IPOMBIIIEHHOCTH.

[llenounsle  meTaiuipl: IOJOXKEeHHWE B llepuomnueckon  cucreme
xuMudeckux aneMeHToB /. 1. Menaeneesa, CTpoeHHE UX aTOMOB, HAXOXK/ICHUE
B mpupoje. Pu3nyeckue M XUMHUYECKHE CBOICTBA (HAa TpUMEpEe HATpUs U
Kanusi). OKCuabl M THUAPOKCUIBI HATpUsl U Kanusa. [IpuMeHeHHe MIeTOYHbIX
METAJIJIOB U UX COCITMHEHUMN.

[I{enoyHO3eMENbHBIE METAJUIBI MAarHuid W KaJblUW: TIOJIOKEHUE B
[lepuoanyeckoit cucreMe xumudeckux diaemeHtoB J[. WM. Menneneesa,
CTPOEHHUE HMX ATOMOB, HAXOXJICHHUE B mNpupoje. OU3NUeCKHe U XUMUYECKHE
CBOMCTBAa MarHus W Kajbliusa. BakHeWInne coeauHEHUs Kadblusa (OKCHI,
TUAPOKCU]I, cOJn). JKECTKOCTH BOJIBI M CTIOCOOBI €€ yCTpaHEHUSI.

AmomuHuii: nosioxkeHue B llepuoanueckodl cucteMe XMMHUYECKHUX
anemeHtoB JI. M. MenneneeBa, CTpO€HHE aToOMa, HAXOXKICHUE B IPUPOJE.
duznveckue W XHUMHYECKUE CBOMCTBA amtoMUHUA. AMQOTEpHbIE CBONCTBA
OKCHJA ¥ TUAPOKCHIA ATFOMUHUSL.

Kenezo: nomoxenue B [lepruoanueckon CUCTEME XUMUYECKUX JJIEMEHTOB
1. 1. MenneneeBa, cTpoeHUE aToma, HaXOKJAeHUE B npuponae. Pusnueckue u
XUMUYECKUe cBoicTBa xene3a. OKcuabl, THApOKCcHabl U conu kenesa (l1) u
xenesa (111), ux cocras, cBOMCTBA U MOTyUYCHHE.

Xumuueckuii IKCnepumenm:

O3HAaKOMJIEHHE C O00Opa3llaMud METa/VIOB U CIUIABOB, UX (DU3UUECKUMU
CBOWMCTBaAaMHU, HW3YyYECHHE PpPE3YJbTATOB KOPPO3UHU METAUIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHUJEOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJICUCTBUS OKCHAA
KaJIbIIUS W HATpUs C BOJIOM (BO3MOXKHO HCIOJIb30BAaHUE BHUACOMATEPHAIIOB),
HCCJIEJOBAHUE CBOMCTB JKECTKOM BOJIBI, IPOLIECCA TOPEHUS XKEJE3A B KUCIOPOAE
(BO3BMOKHO HCIIOJB30BaHWE BHUACOMATEPHUAIOB), IPU3HAKOB MPOTEKAHUS
KAQYECTBEHHBIX PEAKIM HAa MOHBI: MarHus, KaJblUs, allFOMAHMS, IMHKA, J)KEJe3a
(1) u xenesa (IlI), memu (ll), HaOnromeHWe W OMKMCAHUE MPOIECCOB
OKpalllMBaHWs IUIAMEHUM HWOHAMM HATpHsl, Kaduss M Kajublus (BO3MOYXKHO
WCIIOJIb30BAaHNE BHJICOMATEPHAIOB), HCCIeAOBaHHE aM(pOTEPHBIX CBOWCTB



TUAPOKCUJIA ATIOMUHUS U TUAPOKCHJIA IMHKA, PEUICHUE IKCIEPUMEHTATBHBIX
3a/1a4 1o TeMe «BaxkHelIne MeTamibl U UX COCTUHEHUSD.

XHUMHA ¥ OKPY:KAKOUIIasi cpeaa

BemecTBa n Marepranbl B IOBCEHEBHOM KM3HU 4enoBeKa. be3omacHoe
UCIIOJIb30BAaHUE BEILIECTB U XUMHUUYECKHUX peakiuil B ObiTy. [lepBas momornis npu
XUMHUYECKUX 0XKOTaxX U OTPaBICHUSIX.

XHUMHUUYECKOE 3arpsiI3HEHNE OKpYKaroUIel cpenbl (IpeneabHas 10mycTuMas
KOHIleHTpamusi BemectB, ganee — [IJIK). Ponp xumum B penieHun
AKOJIOTUYECKUX TPOOIIEM.

Xumuueckuii IKCnepumenm:

u3ydeHre o0pa3loB MaTepHalIoB (CTEKIIO, CIIJIaBbl METAJJIOB, TOJIUMEPHBIE
MaTrepuabl).

Mesicnpeomemmuoie cea3u

Peanuzanus MeXNpeaMETHBIX CBA3€H NMpU M3yuyeHUU XUMUU B 9 Kiacce
OCYILIECTBIISIETCS 4Y€pe3 HCIOJb30BaHUE KaK OOIIMX €CTECTBEHHO-HAayYHbIX
MOHATUH, TaK W TOHATUN, SBIAIONMIMXCA CHUCTEMHBIMU IS OT/AEJIbHBIX
MIPEMETOB €CTECTBEHHO--HAYYHOI'O LIUKJIA.

OO01re ecTeCTBEHHO-HAYYHbIE OHATHS: HAyYHbIA (PaKT, TUIIOTE3a, 3aKOH,
TEOpus, aHalu3, CHUHTE3, Kiaccu(uKaluus, MNEePUOJUYHOCTb, HAOIIOACHHE,
DKCIIEPUMEHT, MOJIEIUPOBAHUE, U3MEPEHHUE, MOJENb, SBICHHUE, MAaPHUKOBBIN
3 deKT, TEXHOIOTHS, MaTEPHUAIIBI.

®uzuka: Marepusi, aToM, 3JIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIUJ,
M30TONBI, PAJIMOAKTUBHOCTb, MOJIEKYJA, SJEKTPUUYECKUN 3apsi, MPOBOJIHUKH,
HOJYTIPOBOJHUKHU, JTUAJIEKTPUKU, (POTO3JIEMEHT, BEIIECTBO, TEI0, OOBEM,
arperaTHo€  COCTOSIHME  BEIECTBAa, Tra3, pacTBOpP, PacTBOPUMOCTb,
KpUCTaJUIMUECKasi pelETKa, CIUIaBbl, (PU3UYECKHE BEJIUYUHBI, €IUHULIBI
M3MEPEHHUsI, KOCMHUYECKOE MTPOCTPAHCTBO, TIAHETHI, 3BE3/1b1, CONHIIE.

buonorus: ¢orocunTes, apixanue, 6uocdepa, SIKOCUCTEMA, MUHEPATIbHbIE
yI0OpeHusi, MUKPOIJIEMEHThI, MAKPOXJIEMEHTHI, TUTATEIbHbIC BEIIECTRA.

['eorpadusi: atmocdepa, ruapochepa, MHHEpATbl, TOPHBIE TOPOJIBI,
MOJIE3HbIE HCKOIIaeMble, TOIUIMBO, BOJHbBIE pecypchl.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOTI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pE3yabTaThl OCBOEHHUS MPOTPAMMBI OCHOBHOTO OOIIETO
o0pa3oBaHUsl JOCTUTAIOTCA B XOA€ OOYYEHHS XMMHUHU B €IUHCTBE Y4eOHOU U
BOCIIUTATENBHON  JEATEIBHOCTH B COOTBETCTBHUM C  TPaJWLMOHHBIMU
POCCUICKAMH COIMOKYJBTYPHBIMA W JTYXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMH,
MPUHATHIMU B OOLIECTBE MPaBUJIAMU M HOPMaMH MOBEACHHS U CIIOCOOCTBYIOT
MpoLIECCaM CAMOIIO3HAHMSI, CAMOPA3BUTHS M COLMAIU3ALNNA 00YYarOIUXCSl.

JIMUHOCTHBIE  pe3yJbTaThl  OTPAXXKalOT TOTOBHOCTh  OOYYaroIIMXcs
PYKOBOJICTBOBATbCSl CUCTEMON TIO3UTUBHBIX ILIEHHOCTHBIX OpHEHTAalUNd U
pacUIMpPEHHE ONBITA JEATEILHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) maTpuoTHYECKOTO BOCTIMTAHUSI:

LHEHHOCTHOIO  OTHOWIEHUS K  OTEYECTBEHHOMY  KYJIbTYpHOMY,
UCTOPUYECKOMY W HAy4YHOMY HACIJICIUIO, TOHUMAHUS 3HAYEHUS XUMHUYECKOU
HayKH B KU3HU COBPEMEHHOT'0 OOIIECTBA, CIIOCOOHOCTH BIAAETh JOCTOBEPHOMN
uHpopmManuend O MNepeloBbIX JOCTHKEHUSAX U OTKPBITUSX MHUPOBOM U
OTEUECTBEHHOW XUMHUHU, 3aUHTEPECOBAHHOCTHM B HAYYHbIX 3HAaHHUAX 00
yCTpOICTBE MUpa U OOIIECTBA;

2) rpakIaHCKOT0 BOCTIMTAHUSI:

MPEACTABICHUS] O COLUMAIbHBIX HOPMAaX M TMpaBHIAX MEXINYHOCTHBIX
OTHOLIEHUH B  KOJUIEKTUBE, KOMMYHHUKAaTUBHOM  KOMIIETEHTHOCTH B
OOILECTBEHHO MOJIE3HOM, Y4eOHO-UCCIEeI0BATENbCKOW, TBOPUECKOM U JIPYrUX
BUJAaX JEATEIbHOCTH, TOTOBHOCTU K pa3HOOOPa3HOI COBMECTHOM eATEIbHOCTH
IIPY BBITIOJTHEHWW Y4€OHBIX, TO3HABATEIBHBIX 337a4, BHIMOTHEHUN XUMUYECKUX
AKCIIEPUMEHTOB,  CO3JJaHMM  Yy4eOHBIX  TPOEKTOB,  CTpEMJIEHUS K
B3aMMOIIOHMMAHUI0O M  B3aUMOINOMOIIM B  Mpolecce ATOM  ydeOHOM
NEeATEIbHOCTH, TOTOBHOCTH OLICHMBATh CBOE IMOBEIECHHE M IOCTYIKH CBOUX
TOBApHILEH ¢ NO3ULUU HPABCTBEHHBIX U NMPABOBBIX HOPM C YYETOM OCO3HAHMS
ITOCJIEACTBUN ITOCTYIIKOB;

3) HEHHOCTH HAYYHOT0 MO3HAHMSA:

MHUPOBO33PEHYECKUE MPECTABICHUS O BEIIECTBE U XUMUYECKON pEaKIH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKHW U COCTaBIIAIOIINE
OCHOBY [IJIsl IOHUMaHUs CYyIIIHOCTH Hay4YHON KapTHUHBI MUPA, IPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSAX PAa3BUTHUS MPHUPOIbI, B3AMMOCBS3SIX 4YeJOBEKa C
IIPUPOTHOM CPEIOH, O POJIM XMMHUU B ITO3HAHUU ITUX 3aKOHOMEPHOCTEW;



NIO3HABATEJIbHBIE MOTHUBBI, HAIPABJICHHBIE HA MOJIyYEHUE HOBBIX 3HAHUI
0 XHMHH, HEOOXOAHMMbIe IJisi OOBSCHEHUs HaOMI0IaeMbIX MPOIECCOB U
SBJICHUH, MO3HABATEIbHON, MH()OPMAIIMOHHOW U YUTATENbCKON KYJIbTYpHI, B
TOM YHUCJIE€ HAaBBIKOB CaMOCTOSITEIbHONM pabOThl € Y4YEOHBIMH TEKCTAMH,
CIIPAaBOYHOM  JINTEPATYpOMl,  JTOCTYIHBIMU  TEXHUYECKUMHU  CPEACTBAMHU
UH(OPMAITMOHHBIX TEXHOJIOTHA;

MHTEpeC K OOYYEHUIO U TO3HAHUIO, JIF0OO3HATENBbHOCTh, TOTOBHOCTh W
CIOCOOHOCTP K caMO00pa30BaHUIO, TMPOEKTHOM U  HCCIEI0BATEIbCKON
JEeSITeIbHOCTH, K OCO3HAHHOMY BBIOOPY HANPaBICHHOCTH U YPOBHS OOYUYCHHS B
JlaJbHEHIIIEM;

4) hopMuUpOBaHUS KYJbTYPHI 3/10POBbA;

OCO3HaHUE LIEHHOCTU >KU3HU, OTBETCTBEHHOTO OTHOLIEHUS K CBOEMY
310pOBbIO, YCTAHOBKU Ha 3J0POBBI 00pa3 >KM3HU, OCO3HAHUE MOCIEICTBUN U
HENpUATHE BpEAHBIX NPUBBIYEK (YNOTPEOJIEHUs aJKOrojisl, HApKOTHKOB,
KypeHUs), HEOOXOJWMOCTH COOJIOJEHUS MpaBuUi  O€30IacHOCTH  IpHU
oOpallleHuU C XUMUYECKHMHU BEILIECTBAMU B OBITY U PEAIbHOU KU3HU;

5) Tpy10BOT0 BOCIIMTAHUS:

MHTEpPEC K MPAKTUYECKOMY H3YUEHHUIO Mpodeccuil U TpyAa pa3iudHOro
poJia, yBaXKEHHE K TPYly U pe3yJbpTaTaM TPYIOBOM JIEATEIBHOCTH, B TOM YHCIIE
Ha OCHOBE NPUMEHEHUS MPEIMETHBIX 3HAHUM MO0 XMMHUHU, OCO3HAHHBII BBHIOOD
WHJUBUyAIbHOM TPAGKTOPUM TMPOJOJDKEHHUS 00pa3oBaHUA C  YyYETOM
JUYHOCTHBIX MHTEPECOB U CIOCOOHOCTH K XMMHUU, OOIIECTBEHHBIX NHTEPECOB U
MOTPeOHOCTEH, yCHemHol MNpodheCCUOHATILHOW JEATeIbHOCTH U Pa3BUTHUS
HEOOXOJMMBIX YMEHHUH, TOTOBHOCTh aJalTUPOBATHCA B MPOQPECCHOHATBHON
cpene;

6) IKOJIOrHYECKOTr0 BOCIIUTAHMS

AKOJIOTUYECKU LEIeCO00pa3HOE OTHOILIEHHWE K MPHUPOAEC KaK MCTOUHHKY
KU3HM Ha 3eMJIe, OCHOBE €€ CyIIeCTBOBaHMS, IOHUMaHUE LIEHHOCTH 370POBOI0O
u Oe3zomacHoro o0Opa3a KHW3HHM, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
($u3nYeCKOMY U MCUXHUYECKOMY 370POBBIO, OCO3HAHUE LIEHHOCTU COOJIIOCHUS
npaBusl O€30MACHOTO TIOBEJICHHUS MpU paboTe C BEIIECTBAaMU, a TaKXKe B
CUTYaLIMSIX, YTPOKAIOIIMX 3I0POBbIO U )KU3HU JIOCH;

CIIOCOOHOCTH MPUMEHSThH 3HAHUS, TIOJTy4YaeMble MTPU U3yUYCHUH XUMUH, JIJIS
pelIeHusl 3a/ad, CBA3aHHBIX C OKPYXKAlolled MPUPOJHOW CPEIoH, A
NOBBIIICHUS YPOBHS DJKOJIOTHUECKOW KYyJIbTYPhl, OCO3HAHMS TJI00AIBHOIO
XapakTepa HSKOJIOTMYECKUX MpoOJieM M MyTed WX PEIIeHHUs TOCPEICTBOM
METOJIOB XMMUH, KOJIOTHUECKOTO MBIIIUICHUS, YMEHUSI PYKOBOJCTBOBATHCS UM
B II03HABATEJILHOM, KOMMYHUKAaTUBHOU M COLMAIBHOW IPAKTHKE.



METANPEAMETHBIE PE3YJIBTATDBI

B cocraBe MeranpeAaMETHBIX pe3yJbTAaTOB BBIACIAIOT 3HAYUMBIC IS
(dopMupoBaHUsS MHPOBO33pPEHHs OOIICHAYYHbIE TMOHATHS (3aKOH, TEOpHs,
MPUHIUI, THUMNoTe3a, (akT, CHCTeMa, MPOIECC, AKCIEPUMEHT | ApYyTroe.),
KOTOpBIE HCIONB3YIOTCA B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpeaMeTax u
MO3BOJISIIOT  HA OCHOBE 3HAHMM M3 H3TUX NPeIMeToB  (HOPMHUPOBATH
IIPEACTABICHHE O LEJOCTHOM HAy4YHOW KApTHHE MHUPA, U YHUBEPCAIbHBIC
yueOHbIe JeicTBHUsS (ITO3HABATEIbHbIE, KOMMYHUKATHUBHBIC, PETYIATHUBHBIC),
KOTOpBIE O0ecneurnBaioT (OPMUPOBAHUE TOTOBHOCTH K CaMOCTOSITEIIbHOMY
IUTAaHWPOBAHUIO U OCYIIECTBIICHUIO YUEOHOU AESITENbHOCTH.

ITo3naBaTe/bHbIE YHMBePCAJIbHbIE YUeOHbIE JeHCTBUSA

Ba3oBble Jioruyeckue aeiicTBUS:

YMEHHS UCIOIb30BaTh MPUEMBI JIOTHYECKOTO MBIIIICHUS TIPU OCBOCHUU
3HAHUU: pACKpBIBaTh CMBICI XUMUYECKUX TOHATUN (BBIIACIATh UX XapaKTEpHbIE
NpU3HAKHU, yCTaHABINBATh B3aMMOCBSI3b C IPYTMMH HOHATUSMU), UCTIOIb30BaTh
HOHATHUSA ISl OOBSICHEHUS OTAEIbHBIX (PaKTOB U SIBJICHU, BHIOMPATh OCHOBAHUS
U KpPUTEPUH [UIs KIAacCU(UKAIMM XUMHYECKHUX BEIIECTB M XUMHYECKHX
peakiuii, ycTaHaBIUBaTh MPUYUHHO-CICACTBEHHBIE CBS3M MEXAYy OOBEKTaMu
U3yUYEHUs, CTPOUThH JIOTUYECKUE PAaCCYXKIEHUS (MHIYKTHBHbBIC, NEAYKTHUBHBIE,
[0 aHAJIOTHMH), 1€TIaTh BHIBOBI U 3aKIIOUCHMUS;

YMEHHE MPHUMEHATh B TpOIeccCe MO3HAHWS MOHATHS (TPEIMETHBIE WU
METanpeIMETHbIE), CUMBOJUYECKUE (3HAKOBBIE) MOJEIH, HCIOJIb3yeMbIE B
XVUMHH, TPEoOpa3oBbIBATh IIUPOKO MPHUMEHSIEMBIE B XUMHH MOJICIbHBIC
NPEICTaBICHUS — XUMHUUECKUN 3HaK (CUMBOJ 3JIEMEHTA), XUMHUUEcKasi popmyia
U ypaBHEHUE XUMHYECKON peakluu — MpH PELIeHUH y4yeOHO-TI03HaBaTEJIbHbIX
3ama4, C y4€TOM OTUX MOJCNBHBIX TMPEACTABICHUN  BBIIBISATh U
XapaKTepU30BaTh  CYIIECTBEHHbIE TMPHU3HAKA HM3y4aeMbIX OOBEKTOB —
XUMHUYECKUX BEUIECTB M  XUMHUYECKHMX peakuuid, BBIIBIATH  00IIUeE
3aKOHOMEPHOCTH, TNPUYMHHO-CIICJCTBEHHbIE CBA3M U NPOTUBOpPEUYHS B
M3Yy4aeMbIX MPoLeccax U SBICHUIX.

Ba3oBble ucciaenoBaregbcKkue 1eHCTBUSA:

YMEHHE HCIIOJIb30BaTh MOCTABIEHHBIE BOMPOCHI B Ka4eCTBE MHCTPYMEHTA
MO3HAHMUS, a TaKXKe€ B KayeCTBE OCHOBBI Ui (OPMUPOBAHUS THUIIOTE3BI IO
MPOBEPKE MPABUIILHOCTH BBICKA3bIBAEMBIX CYXICHUIA;

npuoOpeTeHNe OMbITa MO TUTAHWPOBAHUIO, OPTAHU3AIMHA M TPOBEICHUIO
YUEHHYECKUX OKCIIEPUMEHTOB, YMEHHE HaOI0JaTh 3a XOJOM Tpollecca,
CaMOCTOSITENIbHO MPOrHO3UPOBATH €T0 pe3yibTaT, (PopMyInpoBaTh 0000IIEHUS



Y BBIBOJBI IO pe3yJIbTaTaM IMPOBEAEHHOTO OIBITA, UCCIENOBaHUs, COCTABIATh
OTUYET O MIPOJICIIAHHOM paboTe.

Pabora ¢c uHpopmanueii:

yYMEHHE BBIOMpPATh, aHAIU3UPOBATH M HHTEPIPETUPOBATH HH(OPMALIUIO
pa3NUYHBIX BUAOB U (GOpM TMPEACTABICHMS, TMOJy4aeMyl0 U3 pa3HbIX
UCTOYHUKOB (HAy4YHO-TIOMYJISIpHAsl JIUTepaTypa XUMHUYECKOTO COJIep KaHMUs,
CIpaBOYHBIE MOCOOMs, pecypcbl VHTepHeTa), KpPUTHYECKHM OLIEHUBATH
MPOTUBOPEUYMBYIO U HEJOCTOBEPHYIO HH(POPMALIHUIO;

yYMEHHE MPUMEHSATh Pa3InYHbIe METO/BI U 3aIIPOCHI IPU MOUCKE U 0TOOpE
UHPOpPMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOJUMBIX IJISi BBIIIOJHEHUS
y4eOHBIX U IT03HABATENbHBIX 33/1a4 ONPEAEIEHHOTO TUIIA, MPUOOPETEHHUE ONbITA
B 00JIACTH MCIMOJIb30BaHHUS MH(POPMALIMOHHO-KOMMYHUKATHUBHBIX TE€XHOJOTHUM,
OBJIAJICHUE KYJbTYpOW aKTUBHOTO HCIIOJIb30BAHUS PA3JIMYHBIX IMOUCKOBBIX
CUCTEM, CaMOCTOSITEIbHO BBIOMpPATh ONTUMANIbHYIO (OpPMY IpeACTaBICHUS
UHPOpMAIMU U WUIIOCTPUPOBATh peLIaeMble 3aJlaud HECJIOKHBIMH CXEMaMH,
auarpammamu, JpyruMu opmaMu rpaduku U UX KOMOMHAIUSAMU;

YMEHUE UCIOJb30BaTh W aHAJU3MpPOBaTh B Mpouecce ydeOHOH U
HCCIIEIOBATENbCKON NEATEIIBHOCTH uH(popManuio 0 BIIMSTHUU
IPOMBIIUICHHOCTH, CEJIbCKOIO XO3SIIICTBA M TPAHCIOPTA HA COCTOSIHUE
OKPYKAIOIIEH NPUPOTHOU CPEBI.

KoMMyHuKaTHBHBIC YHHMBEpPCAJIbHbIE Y4eOHbIE JeHCTBUA:

YMEHHS 3aJ]aBaTh BOIMPOCHI (B Xoj€ Auanora W (Wiu) JUCKYCCUHU) TIO
CYLIECTBY 00CyKnaeMoil TeMbl, (OpPMYIUPOBATH CBOM  MPEAJIOKECHHUS
OTHOCHUTEJIBHO BBIITOJIHEHUS MPEJI0KEHHOMN 3a1auH;

YMEHUS MPEACTAaBIATh IOJYYEHHBIE pEe3yJbTaThl IMO3HABATEIbHOU
NESATEIbHOCTH B YCTHBIX M TUCBMEHHBIX TEKCTaX; JeiaTh MPE3eHTALHIO
pEe3yNbTaTOB BBINOJHEHUS XHMHUYECKOTO JKCIepUMEHTa (J1abopaToOpHOTO
OTbITa, Ja00PaTOPHOI pabOTHI MO UCCIEIOBAHUIO CBOMCTB BEILECTB, Y4EOHOTO
MPOEKTA);

YMEHHsSI y4eOHOTO COTPYIHHUYECTBA CO CBEPCTHUKAMU B COBMECTHOU
MO3HABATENIbHOM W  HCCIEOBATENbCKOM  ACATENbHOCTU TMPU  PEUICHUHU
BO3ZHUKAIOIIMX MPOOJEM HAa OCHOBE yu€ra OOIIMX MHTEPECOB U COTJIACOBAHUS
no3unuii  (0OCyXneHusi, OOMEH  MHEHUSMH, «MO3TOBBIE  IITYPMbBD»,
KOOPJMHALIMSI COBMECTHBIX JECHCTBUM, OMNPEIEICHUE KPUTEPUEB IO OLICHKE
KaueCcTBa BHITIOJTHEHHOHN pabOThI U ApyTHe).

PeryasiTuBHbBIE YHHBepCcAJbHbIE Yy4eOHbIE 1eHCTBUS:

YMEHHUE CaMOCTOSITENbHO OMPEAENITh eI ACSTENbHOCTH, INIAHUPOBATh,
OCYIIECTBIISATh, KOHTPOIUPOBATh U MPH HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO



NeATEIIbHOCTh, BEIOMpaTh Hanbosee 3pheKTUBHBIE CLIOCOOBI PEIIeHUs YUeOHbIX
Y T03HABATENIbHBIX 3a/1a4, CAMOCTOSITEIbHO COCTAaBIISATh WM KOPPEKTHUPOBATH
MIPEUIOKEHHBIM AJITOPUTM JCHMCTBUM NPU BBIIOJHEHUU 3aJaHUM C y4ETOM
MTOJIyYEHHUS] HOBBIX 3HAHUU 00 M3y4aeMbIX 0OBEKTaX — BELIECTBAX M PEAKLMSIX,
OIICHUBATh COOTBETCTBHE MOJYYEHHOI'O pE3yJIbTaTa 3asBJICHHOMN LIEJIH, YMEHUE
UCIIOIb30BaTh W AHAJIM3UPOBATh KOHTEKCTHI, NPEAJIaracMbleé B YCIOBHUH
3a1aHUM.
HNPEAMETHBIE PE3YJIBTATHI
B cocraBe mpenMeTHBIX pe3ylbTaTOB IO OCBOEHHUIO 005S3aTEIHHOTO
coJiepKaHUs, YCTAHOBJIEHHOTO JaHHOHM (enepalibHON pabouelt mporpammoi,
BBIJICJIIIOT: OCBOCHHBIE O0YUYaIOIIMMUCS HAyYHbIE 3HAHUS, YMEHHUS U CIIOCOOBI
NeUcTBUM, creuruduyeckue Uil TpeAMETHOM 001acTu «XUMHS», BUIBI
NEATEIBHOCTH 0 TMOJIy4YEHUIO HOBOTO 3HAHHWs, €ro HHTEPIPETALNH,
peoOpa3oBaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YU€OHBIX U HOBBIX CUTYyaIlUsIX.
K koniy oOydenuss B 8 kiacce mnpeaMeTHbIE pe3yibTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIMXCS YMEHUH:
® PaCKpBIBATh CMBICI OCHOBHBIX XMMHYECKHX MOHSTHI: aTOM, MOJIEKYJIA,
XUMHAYECKUHN DIJIEMEHT, IPOCTOE BEILECTBO, CIIOKHOE BELIECTBO, CMECH
(oHOpOAHAS ¥ HEOAHOPO/IHAS ), BAJIGHTHOCTh, OTHOCUTEIbHASL aTOMHAs
U MOJIEKYJSIpHAsi Macca, KOJIMYECTBO BEUIECTBA, MOJIb, MOJISIpHAs
Macca, MaccoBas JO0JIsI XUMHYECKOTO OJJIEMEHTA B COCIWHEHUH,
MOJISIDHBI ~ O0BEM, OKCHJZl,  KHCJIOTA4,  OCHOBAHHUE,  COJIb,
ANEKTPOOTPULIATENBHOCTD, CTENEHb OKUCIICHUS, XUMHAYECKasl Peaklus,
KJ1accu(UKaIus peakiuii: peakiiui COSAMHEHUS, PEaKIIUU Pa3I0KEHNUS,
peakuuu 3aMelIeHUs, PEeakUu OOMeHa, HK30- U DHIO0TEPMHUYECKHE
peaklmu, TeroBOM 3P(HEKT peaklnu, SApO aToMa, JIEKTPOHHBIN CIIOi
aToma, aToMHas opOuTanb, paguyc aToma, XHMHYECKas CBS3b,
NOJISIpHAsT U HEMOJSIpHAsh KOBAJIEHTHAs CBSI3b, MOHHAsA CBSI3b, HOH,
KaTUOH, aHHWOH, PAaCTBOpP, MaccOBas JOJisl BellecTBa (MpPOLEHTHAs
KOHIIEHTpAaIusi) B pacTBOPE;
¢ WJUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMHUYECKHUX TOHATHH H
MPUMEHSATH 3TU MTOHATHS MPU ONMMCAHUM BEIIECTB U UX MPEBPAILICHUM;
e IICTIOJIb30BaTh XMUMHUYECKYI0 CHUMBOJIUKY JIJIi COCTaBIEHUS (POpMyI
BELIECTB U YPABHEHUN XUMUYECKUX PEAKIUN;
e OTIPEEIISITh BAJIGHTHOCTh ATOMOB RJIEMEHTOB B OMHAPHBIX COCAMHEHUSX,
CTENEHb OKHUCIICHHS DJIEMEHTOB B  OWHApHBIX COEIMHEHMSIX,
MIPUHAJJIC)KHOCTh BEIIECTB K ONPEACIEHHOMY KJIACCy COCAMHEHHUM 10



dbopMmynaMm, BHUJ XUMHUYECKOM CBA3M (KOBAJCHTHAsT M HWOHHAs) B
HEOPTraHUYECKUX COCTUHEHUSX;

epackpbiBaTh cmbica [lepuoamueckoro 3akona J[. M. Menaeneena:
JEMOHCTPUPOBATh MMOHUMAaHUE MEPUOJUYECKON 3aBUCUMOCTH CBOWCTB
XUMHUYECKUX AJIIEMEHTOB OT X MojoxeHus B [lepuonuueckoii cucreme,
3aKOHOB COXPAaHEHMSI MAacChl BEUIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YY€HUSsI, 3aKOHA ABOTaJIpo;

e ONMMCHIBATh W XapaKTepw3oBaTh TabmuuHyio ¢opmy Ilepuoamueckoit
CUCTEMbl XMMHUYECKHX DJJIEMEHTOB: pa3iuvaTh TMOHSITUS «IJIaBHas
noarpytmma (A-rpynmna)» u «nodounas noarpynna (b-rpymma)y», masbie
U OOJIbIIIME MEPUOJIbI, COOTHOCUTh 0003HAUYCHHMS, KOTOPhIE UMEIOTCS B
tabnune «llepuoanueckas cucrtema XuMHYeckux siaeMeHtoB JI. U.
MeHnneneeBa» C YUCIOBBIMU XapaKTEPUCTUKAMH CTPOCHHS aTOMOB
XUMUYECKUX DJJIEMEHTOB (COCTaB U 3apsl sapa, OOIIee YHCIIOo
AIEKTPOHOB U PACHpPEACICHUE UX MO SIEKTPOHHBIM CIIOSIM);

e KJJaCCU(UIIUPOBATH XUMUYECKUE IJIEMEHThI, HEOPTaHUYECKUE BEIECTBA,
XUMUYECKUE peakiuu (MO YUCIY U COCTaBY YYAaCTBYIOIIUX B PEAKIMU
BEILIECTB, 10 TEIIOBOMY 3P PeKTy);

e XapaKTEepU30BaTh (OMHUCHIBATh) OOIME XMMHYECKHE CBOMCTBA BEIIECTB
pa3IMYHBIX  KJACcCOB,  MOATBEpXJas  ONUCAHHE  [pPUMEPAMU
MOJIEKYJISIPHBIX YPABHEHUH COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIHiA;

e [IPOTHO3UPOBAThL  CBOWMCTBA  BEIIECTB B  3aBUCUMOCTH OT  UX
KaueCTBEHHOTO COCTaBa, BO3MOXHOCTH MPOTEKAHUS XUMUUYECKUX
NPEBPALICHUN B Pa3JIMUYHBIX YCIOBUSX;

e BEIYMCIISITh OTHOCUTEIBHYIO MOJIEKYJAPHYIO M MOJISIPHYIO MaccChl
BEILIECTB, MAaCCOBYIO JOJIO XHUMHYECKOTrO »3JIeMEeHTa 1o (opMmyiie
COCIMHEHHS, MAacCOBYIO [IOJII0 BEIECTBA B pPacTBOpPE, NPOBOJIUTH
pPacy€ThI IO YPABHEHUIO XUMHYECKOM PEAKIINH;

e IPUMEHSATH OCHOBHBIE OIEPALIMU MBICITUTEILHON IESITENLHOCTH — aHAIHU3
1 CUHTE3, CpaBHEHHE, 0000IIeHNEe, CUCTEMAaTH3aIINIO, KIIaCCH(HUKAIIHIO,
BBISIBJICHUE MTPUYUHHO--CJIECACTBEHHBIX CBS3E€H — ISl M3yUYEeHHS] CBOMCTB
BCIIECTB M XUMHMUYECKHUX PEAKIUHA, €CTeCTBEHHO-HAYYHBIE METOIbI
MO3HaHUS — HaOIIO/ICHNEe, U3MEPEHHUE, MOJCIUPOBAHUE, IKCIICPUMEHT
(peaJIbHBIA 1 MBICIICHHBIN );

eCJIICIOBATh  IpaBWIaM  IIOJb30BAaHUS  XMMHUYECKOM  MOCYAOM U
Ja00paTOpHBIM 00OpPYJOBAaHUEM, a TakKe IpaBwiaM oOpalleHusl ¢
BEILIECTBAMU B COOTBETCTBUU C HWHCTPYKUMSMU T10 BBHITIOJHEHUIO
Ta00pPATOPHBIX XUMHUYECKHUX OIBITOB IO TIONYYCHHUIO M COOUPAHHIO



ra3oo0pa3HbIX BeHIECTB (BOAOPOAAa M KHUCIOpPOJAA), MPUTOTOBJICHUIO

pacTBOPOB €  ONPENCIEHHOM MAacCOBOW JOJIEM PACTBOPEHHOTO

BEILIECTBA, IUIAHUPOBATh U MPOBOJNUTh XUMHUYECKHE SKCIIEPUMEHTHI MO

pPACllO3HAaBAaHUIO pACTBOPOB IIEJIOYEM H  KHCIOT € IOMOIIBIO
WHJIUKATOPOB (J1akmyc, peHondTaaenH, METUIOpaHXK U APyTrHUe).

K koniy oOydenuss B 9 kJjacce mnpeaMeTHbIEe pe3yibTaThl Ha 0a30BOM
YpOBHE JOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YJAIOIINXCS YMEHUM:

e PACKPBIBATh CMBICII OCHOBHBIX XHMHUYECKHX TMOHATHI: XUMUYECKUIN
AJIEMEHT, aTOM, MOJIEKYJa, MOH, KaTHOH, aHWOH, IPOCTOE BEIIECTBO,
CJIOKHOE BEILIECTBO, BAJIEHTHOCTD, 3JIEKTPOOTPULIATEILHOCTD, CTEIIEHb
OKHCJICHHS, XMMHYECKas pEaKius, XHUMHUYECKass CBA3b, TEIIOBOM
3¢ (}exT peakuuH, MOJb, MOJSIPHBIA O0BEM, PAcTBOp, BJIEKTPOJIUTHI,
HEDJIEKTPOJIUTHI, JIEKTPOJIIUTHYECKAs TUCCOLMALSA, PEAKIIMM HOHHOTO
oOMeHa, KaTaliu3arop, XUMHUYECKOE paBHOBecHe, OOpaTHUMble U
HeoOpaTUMBbIE PEAKIUU, OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIC PEAKIIH,
OKHUCJIMTENIb, BOCCTAHOBHUTENb, OKHCIEHUE W  BOCCTAHOBIICHHUE,
ajuioTponusi, aM(OTepHOCTb, XUMHUUYECKass CBI3b (KOBaJEHTHas,
WOHHAs, MeETaJUIMYecKas), KpUCTAJUIMYECKass PelETKa, KOppo3Hs
METAJJIOB, CIUIABbl, CKOPOCTh XHWMHYECKOH pEaKIuu, MPeAeIbHO
nonyctumas konnentpanus [1/IK BemecTsa;

¢ WJUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMHUYECKUX TIOHSATUA U
MPUMEHSTh ATU TTOHSATHUS MIPU ONUCAHUU BEIIECTB U UX MPEBPAIICHUN;

e ICTIOJIb30BaTh XMUMHUYECKYI0 CHMBOJIMKY [UJIi COCTaBJeHUs (popmyl
BEILIECTB U YPABHEHUN XUMHUYECKUX PEAKIIUM;

¢ OMIPEJIENATh BAJIEHTHOCTh U CTENEHb OKUCIIECHUSI XUMUUYECKUX 3JIEMEHTOB
B COCIMHEHUSX PAa3JIMYHOIO COCTaBa, IMPUHAJIEKHOCTh BEIIECTB K
onpenen€éHHOMY KJlaccy COeAMHEHUH 1o (opmyiaM, BUI XUMHYECKOU
CBs3u (KOBaJIeHTHAsi, WOHHAs, MeETaJuIMuecKas) B HEOPraHUYECKHX
COCIMHEHUSIX, 3apsA]l MOHA TI0 XUMUYECKON (opMyJsie, XapakTep Cpeabl
B BOJHBIX  pAacTBOpax  HEOPraHUYECKUX  COCAUHEHHM,  THUI
KPUCTAJUIMYECKON PEIIETKU KOHKPETHOT'O BEIIECTBA;

epackpeiBaTh cMbIca [lepuommueckoro 3axkona [[. M. MengeneeBa u
JEMOHCTPUPOBATh €ro IMOHUMAaHHE: OINHUCHIBATH U XapaKTEPU30BATh
Tabnuunyto Gopmy [lepuoanyeckoil cucTeMbl XUMUYECKUX 3JIEMEHTOB:
pasznuyaTh MOHATUS «JaBHas nmoArpynna (A-rpynmna)» u «noOovHas
noarpynna (b-rpynma)», Maneie U OOJbIIME TEPUOABI, COOTHOCUTH
0003HauEHHUsA, KOTOpPbIE HMEIOTCS B TMEPUOJWYECKOM Tabiuue, ¢
YUCJIOBBIMU  XapAaKTEPUCTUKAMU CTPOCHHSI aTOMOB XUMHUUYECKUX



AJIEeMEHTOB (COoCcTaB W 3apsija sapa, oOIIee 4YHUCIO DJJIEKTPOHOB U
pacmpenesieHue UX IO OJJIEKTPOHHBIM CJOAM), OOBACHSTH OOIIHUE
3aKOHOMEPHOCTH B U3MEHEHUU CBOICTB 3JIEMEHTOB M UX COCIMHEHUH B
npenesaax MajblX MEpUOJIOB U TJIABHBIX MOATPYII C YYETOM CTPOCHUS
UX aTOMOB;

e KJJaCCU(UIIUPOBATH XUMUYECKUE AJIEMEHThI, HEOPTaHUYECKUE BEIECTBA,
XUMHUYECKHE peakiuu (10 YUCIY U COCTaBYy YyYaCTBYIOIIMX B PEaKIUH
BEIIECTB, IO TEIVIOBOMY 3(QeKTy, 10 HN3MEHEHHUIO CTEIEHEN
OKHCJICHUSI XUMUYECKUX 3JICMEHTOB);

e XapaKTEepU30BaTh (OMUCKHIBATH) OOIIME M CHEIUPUUECKUE XUMUYECKUE
CBOMCTBAa TPOCTHIX M CIOXKHBIX BEIIECTB, MOATBEPXKIAasi OIHUCAHUE
MIpUMEPaMH MOJICKYJISIPHBIX W MOHHBIX YPaBHEHHH COOTBETCTBYIOIINX
XUMHAYECKUX PEAKLINN;

®COCTABJIATh YPAaBHEHUS DJEKTPOJUTUYECKONW JUCCOLMALUUA KHUCIIOT,
miesiouel M CcoJieil, MOJIHBIE U COKpAIllEHHbIE YPaBHEHUS pEaKIuit
MOHHOTO  OOMEHa, YpaBHEHMS  peaKkiuii,  MOJATBEPKIAIOIINX
CYIIECTBOBAHHE T€HETUYECKOW CBS3M MEXKIy BEIIECTBAMH Pa3IMUHBIX
KJIACCOB;

e PACKpPBIBATh CYIIHOCTh OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIHMA
MOCPEJICTBOM COCTABIICHUSI DJIEKTPOHHOTO OajaHca 3TUX PEaKInid;

e IPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT HMX CTPOCHUS,
BO3MOYKHOCTH TPOTEKAHUS XUMHUYCCKUX TPEBPAIICHUN B Pa3TMYHBIX
YCIIOBUSIX;

e BHIUUCIISATH OTHOCUTEIBHYIO MOJICKYJSIPHYI0O W MOJISIPHYIO MAacChl
BEIIECTB, MAacCOBYIO JOJK XHMHUYECKOTO 7JJIEMEHTa Mo QopMmylie
COCIMHEHHS, MAacCOBYIO [IOJII0 BEIECTBA B pPacTBOpPE, MPOBOJIUTH
pacy€ThI IO YPaBHEHUIO XUMHUUYECKON PEaKInu;

eCcOONIONATh,  TpaBUjia  TOJIB30BAHWSA  XMMHYECKOW  TMOCYAOH W
nabopaTOpHBIM 000pYy/IOBaHWEM, a Tak)Ke TMpaBWia OOpaIIEHUS C
BEIIIECTBAMH B COOTBETCTBUU C WHCTPYKIUSAMH TI0 BBIMOJTHEHUIO
7a00paTOPHBIX XUMHUYECKUX OTBITOB IO MOJYYCHHIO W COOMPAHUIO
ra3000pa3HbIX BEIIECTB (aMMHUaKa U YIJIEKUCIIOTO rasa);

eTIPOBOJIUTh  PEAKIUHU, TOJTBEPXKIAONINE KAYSCTBEHHBIH  COCTaB
pPa3IUYHBIX BEIIECTB: pPACMO3HABATh OMNBITHBIM MYTEM  XJIOPHU/I-,
Opomua-, wuomuna-, kapObonar-, ¢docdar-, cumukar-, cyiubdar-,
TUAPOKCH/I-UOHBI, KATHOHBI aMMOHHWS M WOHBI M3YYCHHBIX METAJIIOB,
IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTAHMYECKUX BEIIECTB;



e IPUMEHSTH OCHOBHBIE OTIEPAIIUN MBICITUTEIILHON ACSITEIFHOCTH — aHAIU3
M CHHTE3, CpaBHCHHE, O00O0OIEHWE, CHUCTEMATH3aIUIO, BBISBICHUE
MPUYHHHO-CJICACTBEHHBIX CBSI3€H — ISl M3YYCHHSI CBOMCTB BEIIECTB U
XUMUYCCKUX PEaKIMiA, €CTECTBEHHO-HAYYHBIE METOIbl TO3HAHUS —
HaOII0IeHNE, U3MEPEHHE, MOJICITUPOBAHUE, IKCIIEPUMEHT (pEaIbHBIN U
MBICJICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
Nen/m | HaumenoBaunue Komuu | 91HOP Conepxanue 00ydeHHS OcCHOBHBIE BUIBI
paszeiioB U TEM €CTBO NEATEIIbHOCTU 00YyYaroIIuXCs
y4eOHOro mpejMeTa | 4acoB

Paznea 1. IlepBonaua

JIBHBIC XUMHNYECCKHUEC NNOHATHUSA

1.1

XHUMUS — BakHas
00J1aCTh
€CTESCTBO3HAHUA U
MPaKTUYECKON
JIeSITEIbHOCTH
YeJ0BeKa

5
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[Ipenmetr xumuu. Pons xumuu B
KU3HH Y€JIOBEKa. XUMUS B
cucreMe Hayk. Tena u Bemecrsa.
DuU3NYECKHUE CBOKMCTBA BEUIECTB.
ArperaTtHOe COCTOSTHHE BEIIECTB.
[TonsTHE O METOAX TTO3HAHUS B
xumuu. YucTeie BelecTa u
cMmecu. CriocoObl pa3aesieHus
CMeceH.

Xumuueckuii IKchepumenm:
Jlemoncmpayuu:

3HAKOMCTBO C XMMHUYECKOH
MOCYI0M, ¢ TTpaBUJIaMHu pabOTHI B
1ab0paTopuu U MpueMamMmu
oOpatieHus ¢ J1abopaTopHbIM
000py/1I0BaHUEM.

dusznveckre CBOMCTBa 00pa3iioB
HEOPTaHUYCCKUX BEIICCTB —
METaJJIOB U HEMETAJIIOB.
CnocoOnI pa3aencHus cMeceit
(unpTpoBaHUE, BEITAPUBAHUE,

PackpeiBath cMbICIT
M3y4aEMBbIX TTOHSITHH.
PackppIBaTh poJib XUMUU B
TIPUPOJIC ¥ )KU3HU YETIOBEKA,
€€ CBA3b C APYTMMU HAYKaMH.
Paznmnuate 9ncThIC BemecTBa
Y CMECH; OJTHOPOJIHBIE U
HEOJHOPOJIHBIE CMECH.
Paznmuuate pusmdeckue u
XUMHUYECKHUE SBIICHUS.
CrnenoBarh airopuT™MaM
MCIIOJIb30BAHUS
AKCIIEPUMEHTAILHBIX METOOB
— HAOJIIOIEHUS U
DKCIIEPUMEHTA.

HaGaronaTte 1 onmuceiBaTh
0OBEKTHI IPH MPOBEICHUN
JNIEMOHCTPALUK 1
J1a00PATOPHBIX OIBITOB TIO
M3YYEHUIO (PU3NYECKUX
CBOMCTB BEIIECTB, CIIOCOO0OB



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c

TUCTUUISIIHS, XpoMaTorpadus).
Jlabopamopnvie onvimoi:
N3yuenue u onucanue
(bU3UYECKUX CBOMCTB 00pa3IloB
HEOPTraHUYECKUX BEIIECTB.
N3yuenue cnocoOoB pazzeneHus
cMmecel (C TOMOIIBI0 MarHuTa).
IIpakmuuecxkue pabomui:

Ne 1. IIpaBuna paGoTsl B
1a00paToOpUu U MPUEMBI
oOpanieHus ¢ J1abopaTopHbIM
000py/1I0BaHUEM.

Ne 2. Paznenenne cMmeceit (Ha
IpUMEPE OUMCTKH IMOBAPEHHOU
COJIN)

pa3aeneHnusl CMECEN BEIIECTB.
[IpoBOANTE XUMUYECKUI
AKCIIEPUMEHT MPU
pazziejieHuu cMecel (Ha
MIPUMEPE OUUCTKH
MOBAapPEHHOMW COJIM) B XOJI€
npakTudeckon padboTsl Ne 2.
CrnenoBaTh npaBwiIam
IIOJIB30BAHUSI XUMUYECKOMN
MOCYJI0H 1 J1aOOpaTOPHBIM
000py1I0BaHUEM, a TAKKE
npaBuiIaM oOpaIeHus C
XUMUYECKMMHU BEIIECTBAMU B
COOTBETCTBHU C UHCTPYKLUEN
P BBIMOJHEHUHU
npakTuyeckor padotsl Ne 1.
BricTpauBaTh pa3BEpHyTHIE
IIMCbMEHHBIE U YCTHBIE
OTBETHI C OIOPOM HA
uHdopmaIuio U3 ydeOHUKa U
CIIPaBOYHBIX MATEPUAJIOB,
I'PaMOTHO MCHOJb30BATh
V3yYEHHBIN ITOHSITUNHBIN
anmnapar Kypca XuMUH1




1.2.

Bemiectsa n
XUMUYECKUE PEAKIINU
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ATOMBI U MOJIEKYJIBL.
XHUMHUYECKUE IEMEHTHL.
CHUMBOIBI XUMHYECKHUX
aneMeHTOB. [IpocThie U CIOKHBIC
BelecTBa. ATOMHO-
MOJIEKYJISIPHOE YUYECHHUE.
Xumudeckas ¢popmyia.
BanenTHOCTH aTOMOB
XUMHYECKHMX PJIEMEHTOB. 3aKOH
ITOCTOSIHCTBA COCTaBa BEIICCTB.
OTHocHTEIbHAs aTOMHAs Macca.
OTtHOCUTENBHAS MOJIEKYJISIpHAS
Macca. MaccoBas 101
XUMHUYECKOT'0 3JIEMECHTA B
COCJIMHCHMU.

KonuuectBo BemiecTBa. Modb.
Moussapnas macca. BzauMocBsi3p
KOJIMYECTBA, MAaCChl U YHCJIa
CTPYKTYPHBIX €IMHHUI] BEIIECTBA.
Pacuérel mo hopmynam
XUMHUYECKUX COCIUHECHHUM.
dusnueckre U XUMHUYECKHE
SIBJICHUSI. XUMUYECKas pEaKlus u
€€ NMpu3HaKh. 3aKOH COXPaHEHUs
MAacChl BEIIECTB. XMMHUYCCKHE
ypaBHenus. Knaccudukarus
XMMHUYECKUX peaKu

Onpenenars NpU3HAKU
XUMHUYECKUX PEaKIIUM,
YCJIOBHSI IX TIPOTCKAHUSI.
OOBICHATH CYIIHOCTh
(GU3NYECKUX U XUMUYECKUX
SBJICHUM C TOUKHU 3pEHUS
ATOMHO-MOJIEKYJIIPHOTO
YUEHHUS.
Knaccudumuponarts
XUMHUYECKUE peakuuu (1o
YHUCIIY U COCTABY
pearnpyronmx u
00pa3yroNIuXcs BEIIECTR).
CocTaBnsiTh (hopMyJIbI
OMHAPHBIX BEIIECTB IO
BaJICHTHOCTH M OTIPEICIISATh
BaJICHTHOCTH 10 (popmyiam
BEILECTB.

PaccraBisath k03 GUITUEHTHI
B YPaBHEHUSX XUMUUYECKHUX
pEaKIuu.

Ha6nronaTh u onuceiBaTh
00BEKTHI TIPH MPOBEICHUN
JIEMOHCTpPALUK 1
Ja00PATOPHBIX OIBITOB.
[TpoBOIUTH BEIYHMCIICHHUS IO
dhopMysIaM XUMUYECKUX
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(coenuHeHus, pa3IoKEHUs,
3aMelleHus, 0OMeHa).
Xumuyeckuii IKChepumenm:
Jlemoncmpayuu:

dusznyecKkre CBOMCTBa 00pa3ioB
HEOPraHUYECKHUX BEIIECCTB —
METaJUIOB U HEMETAJIIOB.
OO6pas3ipl BEmecTB KOJTUIESCTBOM
1 mob.

duznyeckue siBJIeHUs (TIJIaBICHNE
BOCKa, TasiHUE JIbJIa, pACTUPAHUE
caxapa B CTyNKe, KHTICHUE U
KOHJICHCAITUS BOJIBI).
XUMUYECKUE SIBJICHUS (TOpEHUE
CBEUHU, MPOKAJIMBAHUE METHON
IIPOBOJIOKH, B3AUMOJICHCTBHE
COJIbI WJIK Me€JIa C COJISTHOU
KHCJIOTOM).

Habmonenune npu3HakoB
MPOTEKaHUS

XAMUYECKUX PEAKIIHI
(pa3nokeHue caxapa,
B3aUMOJIEICTBUE CEPHOU KUCIIOTHI
C XJIOpUIOM Oapusi, MOJy4eHUe 1
pa30KeHNe TUIPOKCUIa MEAN
(IT) npu HarpeBanuw,
B3aHMMOJICUCTBHUE KeJie3a C

COCMHEHUN U YPABHEHUSIM
XUMHUYECKUX PEaKIUH.
[IpuMeHATH €CTECTBEHHO-
Hay4YHbIE METO/IbI TO3HAHUS
(B TOM 4mcCIIe HAOIIOIEHUE,
MOJIETUPOBAHUE,
DKCIIEPUMEHT U OCHOBHBIE
OIlEpalliy MBICIIMUTEIIbHON
JesITeNIbHOCTU (CpaBHEHUE,
KJ1accuuKanusi)
BricTpanBaTh pa3BEPHYTHIE
MMCbMEHHBIE U YCTHBIE
OTBETHI C ONIOPOM Ha
uH(pOopMaIuIo U3 ydeOHUKA U
CIIPAaBOYHBIX MAaTEpPUAJIOB,
I'PaMOTHO MCHOJIb30BATh
W3yYECHHBIN MMOHSITUWHBIN
anmnapar Kypca XuMUH1




pactBopoM coiu meau (11).
OnbITHI, WILTIOCTPUPYIOIIHE 3aKOH
COXpPaHEHUSI MACCHI.
JlabopamopHvie onvimol:
Coznanue Mojenei MOIeKyJ
(IrapocTepKHEBbIX ).

Onucanue pU3NYECKUX CBOMCTB
00pa3iioB HEOPTaHUYECKHUX
BEILIECTB — METAJIOB U
HEMETAJLIOB.

Habnronenue gpusnueckux
(1aBIIeHHE BOCKA, TassHUE JIbJ1A)
U XUMUYECKUX (TOpeHUE CBEUH,
MPOKAIMBAHUE METHOU
IPOBOJIOKH) SIBJICHUIA.
Habnronenue u onucanue
MPU3HAKOB NMPOTEKAHUS
XUMHUYECKUX PEAKIUNA pa3HbIX
THUIIOB.

Buiyucnenus:

OTHOCHUTEIIBHON MOJIEKYJISIPHOU
MAacCChI BEIIECTB, MOJISIPHOM
MaccChl, MacChl BEIIIECTB, MACChI U
KOJINYECTBA BEIIECTBA;
MAacCOBOU JOJIU XUMUYECKOTO
ajeMeHTa no Gopmyse
COCIMHEHNS,




I10 YpaBHCHUAM XUMHUUYCCKUX
pCaKHHﬁI KOJIN4YCCTBAa, MaCChbl
BCUICCTBA I10 U3BCCTHOMY
KOJIMYCCTBY, MACCC PCArcHTOB
HJIA IIPOAYKTOB PCAKIINN

Uroro no pazneny

20

Pa3znea 2. BaxkHeiilune npeacTaBUTe/ I HEOPraHNYECKNX BelIeCTB

2.1

Bosnyx. Kucnopon.
[Tonsitue 00 oxcuaax

6
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Bo3nyx — cMech razoB. CoctaB
Bo3ayxa. Kucinopona — anemMeHT u
npocToe BemniecTBo. Haxoxienne
KHCJIOpOJA B IPUPO/IE,
dbu3nYecKre U XUMUYECKUE
CBOMCTBA (peaKUuu TOPEHUs).
Oxkcuppl. [Ipumenenue
kuciopoaa. CriocoObl MOTyUYeHHS
KHUCJIOPO/Ia B JIaOOpaTOpUH U
MPOMBIIIJIEHHOCTH. KpyroBopot
Kucaopo/a B mpuponae. O30H —
aJUIOTPOITHAS MOAUPUKAITIS
KHCJIOPOJIA.

TennoBo# 23 HexT XuMudecKkoit
peaKkuu, TEPMOXUMUYECKUE
YpaBHEHMUSI, IK30- U
SHJOTEPMUYECKHUE PEAKIIUH.
TonnuBo: yroiap U METaH.
3arpsi3HeHHE BO3/yXa, YCUIICHUE

Hcnonp30BaTh XMMUYECKYIO
CUMBOJIUKY JIJISl COCTaBJICHMUS
(dbopMyI BEIIECTB,
MOJIEKYJISIPHBIX YpaBHEHUIN
XUMHAYECKUX PEAKLINN C
y4acTUeM KUCIOPOJa.
XapakTepu3oBaTh
(omuchIBaTh) COCTAB BO3/YXa,
buznyecKkrue 1 XUMUYECKUE
CBOICTBA KHACIOPOAA,
CIIOCOOBI €T0 MOTYUYEHUs,
NPUMEHEHNE U 3HAaUCHUE B
MPUPOJIE U JKU3HU YEJIOBEKA.
CpaBHUBATH peaKIMU TOPEHHUS
Y MEJICHHOTO OKUCJICHHUS.
OOBACHATD CYITHOCTD
AKOJIOTUYECKUX MPOOIIEeM,
CBSI3aHHBIX C 3arpsS3HECHUEM

BO3/TyXa.
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apHUKOBOTO Y dekTa,
pa3pylIeHue 030HOBOTO CJIOS.
Xumuyeckuii IKChepumenm:
Jlemoncmpayuu:

KauectBenHoe onpeneneHue
coJiepKaHusl KUCIIOpoJa B
BO3JIyX€E

[Tonyyenue, cobupanue,
pacro3HaBaHHe

Y U3YyYEHHE CBOMCTB KUCIOPOAA.
Ha0mronenne B3anMoaeiicTBUS
BEILIECTB C KUCIOPOJIOM U
YCJIOBUSI BOSHUKHOBEHUS U
IpeKpalleHus ropeHus (moxapa).
JlabopamopHhuwiii onvim:
O3zHakomiieHue ¢ 00pa3amMu
OKCH/JIOB U OIMCAHKUE UX CBOWCTB.
llpakmuuecxas paboma:.

Ne 3. [lomydyenue u cobupanue
KHCJIOPO/Ia, U3YUYEHHUE €r0O
CBOWCTB.

Buiyucnenus:

MOJIEKYJISIPHON MacChbl KUCIOpOAa
Y 030HAa HA OCHOBAaHUU aTOMHOU
MacChl XUMUUYECKOTO DJIEMEHTA;
KOJIMYECTBA, MacChl BEIIECTBA MO
YPaBHEHUSIM XUMHUYECKUX

CrnenoBaTh npaBUIIaM
0e3omacHoi1 paboThI B
naboparopuu mpu
HCIIOJIb30BAaHUU XUMHUYECKOM
MOCY/Ibl U 000PYI0BaHUS, a
TaKKe MpaBuiiaM oOpanieHus
C TOPHOYMMU BELIECTBAMH.
[TIimanupoBats u
OCYILECTBJISITh HA MTPAKTHKE
XUMUYECKUE IKCIIEPUMEHTHI,
MPOBOAUTHL HAOIIOICHUSI,
JIe1aTh BBIBOJIBI 110
pe3ynbTaTaMm 3KCIeprUMeEHTa
MIPU TIPOBECHUN
Ja00pATOPHBIX OMBITOB U
MPaKTUYECKON PabOTHI.
BbraucisaTs KomuecTBo
BellleCTBa, 00BEM rasza mo
dbopmynam.

Y4acTBOBaTh B COBMECTHOM
paboTe B rpyIire.
BricTpauBaTh pa3BEpHyTHIE
MMUChbMEHHBIE U YCTHBIC
OTBETHI C OIOPOH Ha
uH(pOopMaIuIo U3 ydeOHUKA U
CIIPaBOYHBIX MAaTEpPUAJIOB,
I'PaMOTHO MCHOJIb30BATh




peaxkuui

V3YYCHHBIA IOHATUNHBIN
amnrapar Kypca XuMHAH

2.2

Bonopox. [lonsarue o
KHCJIOTaX U COJIAX

bu6nuoreka [IOK
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Bonopon — anemeHT u npocroe
BemiecTBO. Haxoxnenue
BOJOPO/Ia B MpUpPOJIE, GU3NUECKUE
1 XMMHUYECKHE CBOMCTBA,
IpUMEHEHUE, CIIOCOOBI
nonyyeHus. Kucinotsl u conm.
MosipHbIii 00BEM Ta30B.
Pacuétel o xumnueckum
YPaBHEHUSIM.

XUMHUYECKUMN IKCIIEPUMEHT:
JlemoHCTpauuu:

[Tonryuenue, cobupanue u
pacro3HaBaHKie BOJOPO/A.
Bzaumopericteue Bogopoaa ¢
okcusioM menu (II).
Jlabopamopmbwiti onvim:

PackpeiBath cMbICIT
M3y4aeMbIX ITIOHATHN U
MPUMEHSTh ATU TOHSATUSI TIPU
OMKMCAHUK CBOMCTB BEIIECTB U
UX TIPEBPALICHUN.
XapakTepu30oBaTh
(omuchIBaTh) HU3UUECKHUE U
XUMHUYECKUE CBOMCTBA
BOJIOPO/Ia, CIIOCOOBI €r0
MOJTyYEHHUS], IPUMEHEHHUE.
Cobupatb mpubop s
MOJIy4E€HHS BOJOPOJIA.
Hcnonb30BaTh XUMUYECKYIO
CUMBOJIMKY

JUIsl cocTaBiieHus hopmyJ
BEILIECTB, MOJIEKYJISIPHBIX
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B3aumopeiicTBre KUCIOT €
METaJIJIAMH.

lIpaxmuueckas paboma:

Ne 4. Tlonyyenue u cobupanue

BOJOpPOJAa, U3YUCHUC CTO CBOMCTB.

Boruucnenus:

00BbEMa, KOJIMYECTBA BEUIECTBA
rasa 1o ero u3BeCTHOMY
KOJIMYECTBY BELIECTBA WU
00bEMY;

00BEMOB Tra30B M0 YPaBHEHUIO
peakiuy Ha OCHOBE 3aKOHA
00BEMHBIX OTHOIIICHUH Ta30B

YpaBHEHUN XUMHUYECKUX
pEeaKuui ¢ y9acTUEM
BOJIOpoAa. Berancnsate
MOJISIPHYIO MacCy BELIECTB;
KOJIMYECTBO BEIIECTBA, 00bEM
ra3a, Maccy BEIIeCTBa;
[IpoBouTh pacu€Thl MO
YpaBHEHUSIM XUMUYECKUX
peaKInii: KOJIMYECTBa,
00BEMa, MacCHI BENISCTBA I10
H3BECTHOMY KOJUYECTRY,
00bEMY, Macce peareHToB WIH
MPOTYKTOB PEAKITUU.
CnenoBaTh npaBujiam
0e3omacHoi paboThI B
nabopaTopuu Mpu
MCIIOJIb30BAaHUN XUMHUYECKOM
MOCY/IbI U 000PYI0BaHUS, a
TakKe MpaBuiiaM oOpamieHus
C TOPIOYMMU BEIIECTBAMU B
OBITY.

[ImanupoBats u
OCYIIIECTBJIATH Ha TPAKTUKE
XUMHUYCCKHE IKCIICPUMCHTHI,
MIPOBOAUTH HAOIIOICHUSI,
JIeIaTh BBIBOJIBI TTO
pe3yJbTaTaM dKCIepUMEHTa.




Y4yacTBOBaTh B COBMECTHOU
paboTe B rpyrrme

2.3

Bopna. PacTBopsl.
[Tonsitue 06
OCHOBAHUSIX
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du3nyeckre CBONCTBA BOIbI.
Bopa xak pactBopuTEn®.
XUMHYECKHE CBOKMCTBA BOBI.
OcHoBaHus.

PactBopsl. Posb pacTtBOpOB B
IIPUPOJIEC U B )KU3HU YEIIOBEKA.
KpyroBopot Bojibl B IpUpoOE.
3arpsi3HEHHUE TPUPOIHBIX BOJI.
OxpaHa ¥ O4YMCTKa TPUPOTHBIX
BO/I.

HacpoineHHble 1 HEHACHIIIICHHBIC
pacTBOpHI. PacTBOpUMOCTH
BEIIIECTB B BoJie. MaccoBas 10/1d
BEIIIECTBA B PACTBOPE.
Xumuyeckuii IKChepumenm:
Jlemoncmpayuu:

PacTBopenue BemecTs ¢
Pa3IMYHON PACTBOPUMOCTBIO.
BzaunMoaencTBre BOJIbI C
MeTaJlJlaMU (HaTpueM U
KaJIbIIEM).

HccnenoBanue pacTBOPOB KUCIIOT

PackpeiBath cMbICIT
M3y4aeMbIX ITOHATHN U
IIPUMEHSATD ITU MOHSATHS IIPU
ONKMCAHUM CBOWCTB BEIIECTB U
UX IIPEeBPALICHUM.
XapakTepru3oBaTh
busznueckue u

XUMHUYECKUE CBOMCTBA BOJBI,
€€ poJIb KaK pacTBOPUTES B
MPUPOIHBIX POLIECCAX.
CocraBnsaTh ypaBHEHUs
XUMHYECKUX PEAKLINN C
Y4aCTHEM BOJIBI.

OOBICHATH CYIIHOCTh
AKOJIOTUYECKUX MPOOIIEM,
CBS3aHHBIX C 3arpsI3HEHUEM
MIPUPOIHBIX BOJ, CIIOCOOBI
OYMCTKH BOJBI OT IPUMECEH,
MEpBI 110 OXPaHe BOJ OT
3arpsi3HEHHUS.

[ImanupoBarts u
OCYUIECTBJISITh HA PAKTUKE
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Y IEJI0YEN C MOMOIIBIO
WHIUKATOPOB.

Jlabopamophvie onvimol
Uccnenosanme ocoOEHHOCTENR
pacTBOPEHUSI BEILIECTB C
Pa3IMYHON PACTBOPUMOCTBHIO.
[IpuroToBneHue pacTBOPOB C
OIPEICIIEHHON MAaCCOBOM JOJIEN
PacTBOPEHHOIO BEIIECTBA.
[IpakTruueckas padora

Ne 5. IIpuroroBnenne pacTBOpOB
C OIPEIECIEHHON MacCOBOM JOJIEH
pPacTBOPEHHOIO BELIECTBA.
Buviuucnenus:

C UCIIOJIb30BaHUEM TOHSTHS
«MaccoBas 107151 BEIIIECTBA B
pacTtBope»

XUMUYECKUE IKCTIEPUMEHTHI,
MPOBOAUTH HAOIIOICHUSI,
JienaTh BBIBOJIBI IO
pe3yapTaTaM 3KCIepUMEHTa
IIPU IPOBEAECHUN
71a00paTOPHBIX ONBITOB U
MPaKTUYECKON PabOTHI.
Crnenoarh npaBuiam
0e30macHoOi paboThI B
nabopaTopuu Mpu
WCIIOJB30BaHUN XUMUUYECKOMN
MOCY/Ibl U 000PYAOBAHUS.
[TpoBOAUTH BHIYUCICHUS C
MPUMEHEHUEM TTOHATHS
«MaccoBasi 10J151 BEUIeCTBa B
pacTBOpe».

BricTpauBaTh pa3BEpHyTHIE
MUCbMEHHBIE U YCTHBIE
OTBETHI C OIOPOM HA
uHdopmaIuio U3 ydeOHUKa U
CIIPAaBOYHBIX MaTEPHUAJIOB,
IrPaMOTHO

HCIOJI30BaTh U3YYECHHBIN
MOHATUMHBIN armapar Kypca
XUMUHU




2.4

OCHOBHBIE KJIACCHI
HEOPTaHUICCKUX
COEIMHEHUN

11
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Krnaccudukanus HeopraHMuecKux
coeauHeHuid. OKCUIBI.
Knaccudukanus okcumos:
cosieoOpasyroniue (OCHOBHBIE,
KHCJIOTHBIE, aM(OTEepHbIC) U
HEeCcoJIeoOpa3yrolue.
HomenknaTypa okcuaos.
Pu3NYECKUE U XUMHYECKUE
CBOMCTBA OKCHUJIOB. IlonyueHue
OKCHUJOB.

OcHoBanus. Knaccudukanus
OCHOBAaHUU: MIENOYH U
HEPACTBOPUMBbIEC OCHOBAHHMSI.
HomenxknaTtypa ocHOBaHUH.
du3NveCcKre U XUMHUUECKUE
cBoricTBa ocHOBaHui. [lonyuenue
OCHOBAaHUM.

Kucnorel. Kimaccudukarnus
KUCI0T. HOMEHKIIaTypa KUCoT.
DuU3nUECKUE U XUMAYECKUE
CBOMCTBA KUCIIOT. Psan
akTuBHOCTH MeTauioB H.H.
bekerosa. [lonydyeHue KUCIoT.
Comn. Homenknartypa conen.
du3nveCcKre U XUMHUECKHE
cBoiicTBa cousieit. [lonyuenue
COJIEN.

Knaccudumupoats
M3y4aeMbI€ BELIECTBA 10
COCTaBYy M CBOMCTBAM.
CocrtaBisats GopMyIIbI
OKCHJOB, KUCJIOT, OCHOBaHHIA,
COJICH 1 Ha3bIBaTh UX I10
MEXKIYHAPOIHOU
HOMEHKJIaType.
[Iporuo3upoBars CBOMCTBA
BEIIIECTB HA OCHOBE OOIIMX
XAMHUYECKUX CBOMCTB
M3YUYEHHBIX KJIACCOB/TPYIII
BEILIECTB, K KOTOPHIM OHU
OTHOCSITCS.

CocTaBasTh MOJEKYIISPHBIE
YPaBHEHHUS PEaKIUK,
WJLTIOCTPUPYIOIINX
XAMUYECKUE CBOMCTBA U
CIIOCOOBI TTOTYYSHHS BEIIECTB
M3YUYCHHBIX KJIACCOB/TPYIIIL, a
TaK>K€ MOATBEPIKIAIOITUX
T€HETUYECKYIO B3aUMOCBSI3b
MEXK]1y HUMH.

[Tpou3BOANTH BEIYUCIICHUS 10
YpPaBHEHUSIM XUMHUUYECKUX
pEaKIUu.

ITimanupoBats u
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['eHeTnyeckas CBS3b MEKIY
KJIACCAMH HEOPTaHUYECKUX
COCJIMHCHMH.

XUMHYECKUMN IKCIIEPUMEHT:
JlemoHCTpanumu:

OO6pa3ibl HeOPraHUYECKUX
BEIIECTB PA3JIMYHBIX KIIACCOB.
OnbITHI, WITIOCTPUPYIOIIHNE
XMMHYECKHE CBOMCTBA KJIACCOB
HEOPraHUYECKHUX BEUIECTB.
Jlabopamophvie onvimol
Onpenenenne pacTBOPOB KUCIOT
U IIEJI0YEeH C TOMOIIBLIO
WH]JINKATOPOB.

N3yuenne B3auMonencTBus
KHMCJIOT C METAJUIAMH, PEAKIUN
HEUTpAIU3aLUU.
BzaumopeiictBrue pactsopa
CEpHOM KHUCIIOTBI C OKCUIOM MEU
().

[Tomy4yeHne HEpaCTBOPUMBIX
OCHOBAHUIA.

BriTecHeHnune oJHOro MeTaiia
JIPYTUM W3 paCTBOPA COJIU.
llpaxmuuecxas paboma

Ne 6. Pemenue
SKCIIEPUMEHTAIBHBIX 3a]1a4 10

OCYUIECTBJISTh HA PAKTUKE
XUMUYECKUE IKCIIEPUMEHTHI,
MPOBOAUTE HAOIIOICHUSI,
JIeJIaTh BBIBOJIBI 110
pe3yibTaTam dKCIeprUMeHTa
P MPOBEJICHUHU
71a00paTOPHBIX OMBITOB U
MPAKTUYECKUX

pabot. CiieoBaTh IpaBuiIaM
0e30macHoOi paboThI B
nabopaTopuu Mpu
HCIIOJIb30BAaHUU XUMHUYECKOU
MOCY/Ibl U 000pPYAOBaHUS.
BricTpanBaTh pa3BEpHYTHIE
MMCbMEHHBIE U YCTHBIE
OTBETHI C OMOPOM Ha
uHdopmaIuio U3 ydeOHrKa U
CIIPAaBOYHBIX MaTEPHUAJIOB,
I'PaMOTHO MCHOJIb30BATh
W3yYECHHBIN MMOHSITUWHBIN
anmapar Kypca XuMuHu




TeMe «BakHelme Kiacchl
HEOPraHUYECKHUX COCITMHEHUIN.
Buviyucnenus:

110 ypaBHEHUAM XUMHUYECKOU
pEaKLMU: KOJIMYECTBA BEIIECTBA,
00bEMa, Macchl IO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, 00BEMY,
MAaccCe pearcHTOB WA IPOLYKTOB
peakiuu

Uroro no pazneny:

130

Paznen 3. Ilepuoauuecknii 3akoH u [lepuoanyeckas cucrema xumudeckux djemenToB /. U. Menaesieena.
Ctpoenne aToM0B. XumMHnueckas cBsizb. OKNCJINTEIbHO-BOCCTAHOBUTEIbHbIE PEAKINH

3.1

[Tepnoanueckuii
3aKOH U
ITepnoanueckas
CHUCTEMA XUMHYECKUX
sanemeHToB 1. U.
Menneneena.
Ctpoenue atoma

7
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[TepBbi€ MONBITKH
KJIacCU(UKAITUN XUMHUYECKUX
aneMeHToB. [IoHsTHEe 0 rpynmax
CXOJIHBIX AJIEMEHTOB (IIIEJIOYHBIC
Y IIEJI0YHO3EMEIbHBIE METAJUIbI,
raJIOTeHbl, UHEPTHBIC Ta3bI).
DneMEeHThI, KOTOpbIe 00pa3yroT
aMdoTepHbIe OKCUBI U
TUIPOKCHUJIBI.

[Tepuoanyeckuii 3aKoH.
[Iepuoanyeckas cucrema
XUMHUYECKHUX dJIEMEHTOB [[.1.
MenpaeneeBa. KopoTkonepuoanas
U JUIMHHOTIEPUOIHAST (DOPMBI
[lepronyeckor CUCTEMBI

PackpeiBaTh cMbICI
MIEPUOINYECKOTO 3aKOHA.
OnuceIBaTh CTPOCHUE
tabnuibl «lleprognueckas
CUCTEMA XUMHYECKUX
anemenToB [[.W.
MenneneeBay.
MopnenupoBaTk CTpOEHUE
aToma, SHEPreTHYECKUX
YPOBHEH U ITOAYPOBHEU IPU
MOMOIIIY PUCYHKOB,
AJIIEKTPOHHBIX KOHPUTYpaInit
U DJIEKTPOHHO- TPapUUECKUX
dbopmy.

[TosicuaATh pu3nyeckuii CMBICT
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XUMHYECKHX 3aemeHToB JI.W.
Menpneneesa. [lepuons! n
rpynmnsl. PU3HYECKUN CMBICI
MOPSIAKOBOIO HOMEPA, HOMEPOB
Iepuoaa v rpymnibl JIEMEHTA.
Crpoenune atomoB. CocTaB
aTOMHBIX siiep. M30TombL.
OnekTponsl. CTpoeHue
AJIEKTPOHHBIX 000JI0UYEK aTOMOB
nepBbIX 20 XMMUYECKUX
anemMeHToB [lepnonnueckoit
cucteMsl .M. Menaeneena.
XapakTepucTuKa XUMUYECKOTO
3JIEMEHTA MO €ro MOJOXKEHUIO B
[Tepnognueckoit cucreme .M.
Menpgeneena.

3aKOHOMEPHOCTH U3MEHECHUS
panuyca

aTOMOB XMMHUYECKUX JIEMEHTOB,
METAJITUYECKUX U
HEMETAUTNYECKUX CBOICTB IO
rpyImnam u nepuojam. 3HaueHHe
[Ieprnoanyeckoro 3akoHa u
[leproanyeckon CUCTEMBI
XUMUYECKUX DJIEMEHTOB JJIsI
Pa3BUTHUSI HAYKU U TTPAKTUKH.
J.1. MenneneeB — y4€HbIN U

MOPSIKOBOIO HOMEPA,
HOMEPOB NEPUOJA U TPYMIIBI
AJIEMEHTA.
XapakTepu3oBaTh
XUMHYECKUE AIIEMEHTHI
MIEPBBIX TPEX MEPUOIOB,
KaJIui, KaJbIUM U UX
COEMHEHUS T10 MOJIOKECHUIO B
ITepunoanueckoii cucreme
.. Menneneena.
OOBICHATH 00IIHE
3aKOHOMEPHOCTH B
W3MEHEHUH CBOWCTB
XUMHYECKUX IJIEMEHTOB
(M3MeHeHne pagnycoB
aTOMOB,
AJIEKTPOOTPULIATEIIBHOCTH,
BAJICHTHOCTH) U MX
COCAMHEHUN B IIpeAenax
MaJIbIX MIEPUOJIOB U TJIABHBIX
MOArPYNI ¢ Y4ETOM CTPOCHUS
UX aTOMOB;

Y4acTBOBaTh B COBMECTHOM
paboTe B mape WM rpyrmre.
BricTpauBath pa3BEpHyTHIE
MMUCHbMEHHBIE U YCTHBIC
OTBETHI C OIOPOM Ha




rpakIaHMH.
Xumuyeckuii IKChepumenm:
Jlemoncmpayuu.
BzanmoperictBue rupokcuaa
IIUHKA C pACTBOPAMHM KUCJIOT U
IIeJI0YEH.

MonenupoBaHue CTPOCHUS
MOJIEKYJI IPU TOMOIIU PUCYHKOB,
MOJIEJIEN, DJIEKTPOHHBIX U
CTPYKTYPHBIX (hOpMYII.

Ta6nuna «llepuoanueckas
CHCTEMA XMMHUUYECKHX DJIEMEHTOB
J1.1. MeHnpaeneeBay.
JlabopamopHhvie onvimoi
O3zHakomiieHHe ¢ 00pa3amMu
METAaJJIOB U HEMETAJIJIOB

uHpOpMaInIo U3 yueOHUKA U
APYTUX UCTOYHUKOB, B TOM
yucine Mlarepuera




3.2

XHUMHUYECKast CBA3b.
OKHUCIUTEIIBHO-
BOCCTAHOBHUTEIbHbBIC
peaxkuuu
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Xumnueckas cBsa3b. KoBanieHTHas
(moJiipHast U HEMOJIIPHASI) CBS3b.
DIIEKTPOOTPULIATEIILHOCTh
XUMHYECKHX dJIeMeHTOB. MoHHas
cBs3b. CTEeNeHb OKHUCIICHUS.
OKMCIIMTENIBHO-
BOCCTaHOBUTEIbHbBIC PEAKIIUH.
[Iporiecchl OKUCIEHUS U
BOoCCTaHOBJICHUS. OKUCIIUTENIHN U
BOCCTAHOBUTEIIN. X UMHYECCKHUI
AKCIIEPUMEHT: U3yYCHUE
00pa3IoB BEIIECTB METAJIJIOB U
HEMETAaJIJIOB, B3aMMOJICHCTBHE
TUIPOKCHUIA IIMHKA C paCTBOpaMu
KHUCJIOT U IIEJI0Ue, MPOBEICHNE
OTIBITOB, WIITIOCTPUPYIOIINX
MIPUMEPHI OKUCTUTEIIHHO-
BOCCTaHOBUTEIBHBIX PEAKIIUM
(ropeHue, peakiuy pas3ioKeHus,
COEMHEHUA).

Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

OnbIThI, WILTFOCTPUPYIOIINE
IpUMEPhI OKUCITUTEIBHO-
BOCCTAHOBUTEIBHBIX pEaKIuii
(ropeHue, peakiyu pa3aoKeHus,
COCIMHEHUS )

PackpeiBath cMbICI
M3y4aEMBbIX MTOHATHUH.
OnpenensiTe BUJ XUMHUYECKOU
CBSI3U B COCIMHCHUM.
MopenupoBaTh CTPOCHHUE
MOJIEKYJI IIPU TTOMOIIIU
PUCYHKOB, MOJIEIIEH,
ANIEKTPOHHBIX U CTPYKTYPHBIX
dhopmyi. Ucnonb3oBath
XUMUYECKYIO CUMBOJIMKY JJISI
COCTaBJICHHS (POPMYII
BEILIECTB, JICKTPOHHOTO
OaaHca peakiuii.
OnpenensiTe CTENEHb
OKHCJICHHUS] aTOMOB
XUMHUYECKUX DJIEMEHTOB 110
dhopMyJIaM B COCTaBJIATh
(bopMyIbl OMHAPHBIX
COEIMHEHUH T10 CTENIEHU
OKHUCJICHUS] aTOMOB
XUMUYECKUX DJIEMEHTOB.
OrnpenensaTe OKUCIUTENb U
BOCCTAaHOBUTEIb. PaccTaBisiTh
KO3 PUIIMEHTHI B cXeMax
MPOCTHIX OKUCIUTEIIHHO-
BOCCTAHOBUTEIBHBIX peaKIuii
METOJIOM JIEKTPOHHOTO
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Oamanca.

Habmronate XuMUYECKHE
OTIBITHI 110 TIJIAHY,
aHAJIM3UPOBATh U JETATh
BBIBO/IBI.

Ucnonw3osate UKT s
CcO3/1aHUs MOJCIICH,
MOJITOTOBKM TTPE3CHTAIINH,
JIOKJIaI0B MO TEME.
BricTpanBaTh pa3BEPHYTHIE
MUCbMEHHBIE U YCTHBIC
OTBETHI C OMIOPOM Ha
uH(popMaIuIo U3 yueOHHKA U
JIPYTUX UCTOYHUKOB, B TOM
yuciie larepuera

Wroro no pazneny 15
PesepBHOE Bpemsi 3
OBIIEE UMCJIO HACOB IIO | 68

I[TPOI'PAMME




9 KVIACC

Ne HanmenoBanue Komuue | SLHOP Conepxxanue 00yueHus OcHOBHBIE BUBI AEATENBHOCTH
n/n pa3zesoB U TeEM CTBO oOyyaromuxcs
y4eOHOTO 4acoB
npeaMeTa
Paznen 1. BemecTBO 1 XMMHUYECKHE PEAKIIUU
1.1 [loBTOpEHUE N 3) bubmuorexa | [TeproauuecKuii 3aKoH. XapakTepu30BaTh XUMUYECKHE
yriayOneHnue LHOK [lepuonuueckas cucrema 3JIEMEHTHI MEPBBIX TPEX

3HAHUI OCHOBHBIX
pas3aenoB Kypca 8
Kjacca

https://m.ed
$00.ru/ff0d2

10c

XUMHYECKUX AiaemenToB 1. 1.
MenpaeneeBa. CTpoeHUE aTOMOB.
3aKOHOMEPHOCTH B UBMEHEHUU
CBOMCTB XUMHUYECKHX AJIEMEHTOB
MEPBBIX TPEX MEPUOJIOB, KAJIHS,
KQJIBLIUSI U UX COCIMHEHUN B
COOTBETCTBUHU C IOJIOKEHUEM
3neMeHTOB B llepuoanueckon
CHUCTEME U CTPOCHUEM HX
aTOMOB.

CtpoeHue BemiecTBa: BUAbI
XAMHUYECKOU CBSI3U. THIBI
KPUCTAJUIMYECKUX PELIETOK,
3aBHCUMOCTh CBOMCTB BEIIECTBA
OT THUIIA KPUCTALINYECKOU
PEIIETKU U BUIA XUMUYECKOU
CBSI3H.

Kiaccudukanms u
HOMEHKJIaTypa HEOPTaHUYECKUX

IIEPUOOB, KAl U KaJIbIUS 110 UX
nosnokennto B [lepuoanueckoi
cucteme /. 1. Mennaeneena.
KinaccuduiupoBars 1 Ha3bIBaTh
HEOPTaHUYECKHE BEIIECTBA
WU3YUYEHHBIX KJIACCOB.

OnuceiBaTh 00LIME XUMUYECKHUE
CBOMCTBA BEILLECTB PA3IMYHBIX
KJIACCOB, IIOATBEPKIATh CBOWCTBA
IIPUMEPAMHU MOJIEKYIISPHBIX
YPaBHEHUM XUMUUYECKUX PEAKLIUH.
Onpenenste BUJ XUMHYECKOU
CBSI3U U THUI KPUCTAJUIMYECKON
PELIETKH BELIECTBA.
IIporao3upoBaTth CBOMCTBA
BEILIECTB B 3aBUCHUMOCTH OT UX
CTPOCHHUSI.

BricTpanBaTh pa3BEpHyTHIE
IIICbMEHHBIE U YCTHBIE OTBETHI C
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BEILIECTB. XMMHUUYECKHE CBOWCTBA
BELIECTB, OTHOCALIUXCS K
pa3IMYHBIM KJIaccam
HEOPraHWYECKUX COCIUHEHUH,
IEHETUYECKas CBA3b
HEOPraHWYECKUX BELIECCTB.
Xumuueckuii IKCnepumMenm:
Jlemoncmpayuu:
03HAaKOMJICHUE C MOJIEISIMU
KPUCTAJINYECKUX PELIETOK
HEOPraHWYECKUX BEUIECTB —
METaJUIOB U HEMETAJUIOB
(rpaduta u anmasa), CI0KHBIX
BELIECTB (XJIOpHJIa HATPHSI)

OTIOpoi Ha HH(pOPMAITHIO U3
y4eOHHKa U CIIPABOYHBIX
MaTepHaoB, IPaMOTHO
UCIIOJIb30BaTh U3yYEHHBIN
MOHATUMHBIN amnmapar Kypca
XUMHH

1.2

OcHOBHBIC
3aKOHOMEPHOCTH
XUMHYECKUX
peakuuii

bubaunoreka
[HOK
https://m.ed
$00.ru/ff0d2
10c

Knaccudukanus xuMuaeckux
pPEAKLUHM 110 pa3JINYHbIM
pU3HaKaM (110 YUCITy U COCTaBYy
y4YaCTBYIOIIUX B PEaKIIUU
BEILIECTB, 110 TETJIOBOMY

3 dekTy, 110 U3MEHESHHUIO
CTENEHEU OKUCIICHUS
XUMUYECKHUX IJIEMEHTOB, TI0
00paTUMOCTH, 110 YYACTHUIO
KaTtajmu3aropa). IK30- U
SHJOTEPMUYECKUE PEAKIIUH,
TEPMOXUMHUYECKUE YPABHEHUS.
ITonsiTue 0 ckopocTH

PackpeiBaTh cMBICIT H3y4aeMbIX
IIOHATUN U IPUMEHATH 3TU
IIOHATHS IIPU ONTMCAHUU CBOVICTB
BEIIECTB U UX IIPEBPALLICHUM.
KnaccupunupoBaTs XuMuyeckue
pPEaKUUu 110 Pa3IUYHbIM
IIPU3HAKAM.

YcraHaBnuBaTh 3aBUCUMOCTD
CKOPOCTH XUMHUUYECKOU PEAKLINU
OT pa3JIMYHBIX (PaKTOPOB.
IIporao3upoBaTb BO3MOKHOCTH
IPOTEKAHNS] XUMUYECKHUX
MPEBPALLICHAN B PA3JIMYHBIX
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XxuMH4deckou peakuuu. [lonstue
00 00paTUMBIX U HEOOPATUMBIX
XUMUYECKUX peakuusx. [lonarue
0 TOMOT'€HHBIX U T€TEPOTEHHBIX
peakuusx. [lonstue o karanuse.
[TonATHE O XUMHUYECKOM
paBHOBecuU. DaKTOpHI,
BIIMSAIOLIME HA CKOPOCTh
XUMHUYECKON peaklnu v
MOJIOKEHUE XUMHUYECKOTO
PaBHOBECHSI.

OkucnuTenbHO-
BOCCTaHOBHUTEIbHBIC

peaKkIuu, HIEKTPOHHBIN OaJlaHC
OKHCJIUTEIBHO-
BOCCTAaHOBUTEIBHON PEAKLIUH.
CocraBieHue ypaBHEHHU
OKHCIIUTEIIbHO-
BOCCTAHOBUTEJBHBIX PEAKIUH C
UCIIOJIb30BaHUEM METO1a
AIEKTPOHHOTO OanaHca.
Xumuyeckuii IKChepumMenm:
Jlemoncmpayuu:

HccaenoBanue 3aBUCUMOCTHU
CKOPOCTH XUMHUUYECKON PEeAKLINU
OT BO3JICMCTBUS PA3JIMYHBIX
dhakTOpOB.

YCIIOBHSX.
Ornpenensitb OKUCIUTENb U
BoccTaHoBuTENb B OBP.
CocTaBiATh NEKTPOHHBIN OaaHC
peakuuu.

[Ipou3BOAUTE BEIYUCIEHUS 1O
XUMHUYECKUM YPABHEHUSIM.
YyacTBOBaTh B COBMECTHOM
paboTe B mape Wiu rpyTiie.
BricTpanBaTh pa3BEpHYTHIE
UCbMEHHBIE

Y YCTHBIE OTBETHI C OITOPOU Ha
uH(pOpMAIUIO U3 YUEOHHKA U
CIIPAaBOYHBIX MaTEPHUAJIOB,
rPaMOTHO HMCIOJIb30BATh
V3YYEHHBIN MMOHATUMHBIN anmnapar
Kypca XUMHH




OnbITHI, WIUTIOCTPUPYIOIIUE
MIPUMEPHI OKUCITUTEIBHO-
BOCCTAHOBUTEIBHBIX PEaKIU
(ropeHue, peakiu pa3aoKeHus,
COCTMHEHUSA ).

Buviuucnenus:

KOJIMYECTBA BEIIECTBa, 00hEMA U
MaCChI p€areHTOB WJIH
MPOAYKTOB MO YPABHEHUSIM
XUMHUYECKUX PEAKIUN




1.3

DIEKTPOIUTHYECKAS
JTVCCOLIAALINS.
XUMHYECKHUE PEAKIUN
B pacTBOpax

Bbubnuoreka
LHOK
https://m.edsoo
.ru/ff0d210c

Teopus 3JIEKTPOIUTHYECKON
JUCCOIUAIHU. DIEKTPOJIUTHI
Y HEAJIEKTPOIUTHI. KaTnoHBI,
aHMOHBI. MeXaHU3M
JIUCCOLIMAIIMK BEIIECTB C
pa3IUYHBIMU BUIAMU
XUMHYECKOU CBsA3U. CTENEeHb
nuccoruanuu. CuibHbIE U
ciaObIe PIEKTPOIUTHI.
Peakmuu nonHoro oomMeHa.
YcaoBus

IIPOTEKAHMS PEAKLINMA
HOHHOTO0 0OMEHA, ITOJTHBIC U
COKpAaIIEHHbIC HOHHBIE
YPaBHEHUSI pEaKIIUH.
CBoiicTBa KUCIIOT,
OCHOBAHHH U COJIEH B CBETE
MpeACTaBICHUM 00
AIEKTPOIUTUIECKOU
JINCCOLIMALIHY.
KauecTBeHHbIC peakiuu Ha
HoHbl. [loHsTHE O THApPOIM3E
COJIEH.

Xumuueckuii
IKCnepumenm:
Jlemoncmpayuu:
HUccaenosanue

PackppiBaTh cMbICIT H3ydaeMbIX
IIOHSATHM, & TAKXKE CMBICI TEOPUHU
JIEKTPOTUTUIECKON
JTCCOLAALINH.

OODBIACHATH TPUYUHBI
3JIEKTPOITPOBOJHOCTH BOJHBIX
pPacTBOPOB BEIIECTB, Pa3InyaTh
ci1a0ble U CUIIbHBIE 3JICKTPOIIUTHI.
CocTaBisTh ypaBHEHUS
JTVCCOLAALINHT

KHCJIOT, IIEI0YeH U COJICH,
IIOJIHBIE U COKPAILIEHHBIE HOHHBIE
YPaBHEHUSI XUMAYECKUX PEAKIIUN
MOHHOTO OOMEHa, KpaTKue
VOHHBIE YPABHEHHUS MTPOCTHIX
peaKLM TUAPOJIN3A COTIEH.
XapakTepu3oBaTh O0IIHe
XUMHUYECKUE CBOKCTBA BEILIECTB
Pa3JIMYHBIX KJIACCOB HA OCHOBE
TEOPHUHU IICKTPOITUTUYECKON
JIACCOLIMALINY; TIOATBEPKAATh
CBOMCTBA NPUMEpPAMU
MOJIEKYJISIPHBIX U1 MOHHBIX
YPaBHEHUU XUMHUYECKUX PEAKIUNA.
Pemars sxcniepumMeHTanbHbBIE
33144 1O TEME.

[InaHnpoBaTh M OCYIIECTBIATH HA
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3JIEKTPONPOBOAHOCTH
pPacTBOPOB BEIIECTB,
npolecca AUCCOUNauu
KHCJIOT, IIeJI0YEeH U COJICH
(BO3MOYKHO HCIIOJIb30BaHUE
BHUJICOMATEPHUAIIOB).
OnbITHI, WILTIOCTPUPYIOLINE
MIPU3HAKU TTPOTCKAHUS
peakIuii HOHHOTO 0OMeHa

NIPAKTHUKE XUMHAYCECKUE
AKCIIEPUMEHTHI, IIPOBOIHTH
HaOJII0/IEHNS, 1€IaTh BEIBOEI 110
pe3ylbTaTaM 3KCIEPUMEHTa TIpU
NIPOBEICHUH JTa00PaTOPHBIX
OTIBITOB U MIPAKTHYECKHUX padoT.
CrnenoBath npaBuiiaM 0€301acHOMN
paboThI B 1abOpaTOpUu Mpu
UCIIOJIb30BAHUU XUMHUYECKOM

(oOpa3zoBaHue ocaaka,
BEIJICIICHHE Ta3a,
00pa30BaHUE BOJbI).
PacnioznaBanue
HEOPTaHUYCCKUX BEIICCTB C
MTOMOIIBI0 KAYECTBEHHBIX
pPEaKINil HA UOHBI.
JlabopamopHhuwiti onvim:
N3ydenne npu3HakoB
MPOTEKAHUS PEAKITUU
HOHHOTO OOMEHa B
pPacTBOpPAX AIEKTPOIUTOB (C
oOpa3oBaHHEM OcaJIKa,
BBIJICIICHHEM Tasa,
00pa30BaHUEM BO/IbI).
Ilpaxmuueckas paboma:

Ne 1. Pemienue
DKCIIEPUMEHTAIBHBIX 33]1a4

NOCYJIbl U 000PYI0BaHUS.
[TpoBOINUTH BEIYMCIICHHSI TTO
XUMUYECKAM YPABHEHUSIM.
Y4acTBOBaTh B COBMECTHOM
pabote

B [1ape Wi rpymrme. BeicTpanBath

pa3BEPHYTHIC MUCHMEHHBIC U
YCTHBIE€ OTBETHI C OITIOPOM Ha
nHpopManuio u3 yueOHUKa U
JIPYTUX UCTOYHUKOB
uH(pOpMaIK, B TOM YUCIIE
HNuTepuera




10 TEME.

Buiuucnenus:

M0 YPaBHEHUSIM XUMUYECKUX
peakuuii

Wroro no paznemny

17

Pa3nena 2. Hemeraiibl

H UX COCANMHCHUSA

2.1

Oobmas
XapaKTepUCTUKA
XUMHAYECKUX
anemMeHToB VIIA-
rpynmnsl. ['anoreHst

4

bubanoreka
LHOK
https://m.edsoo
.ru/ff0d210c

OO1as XxapakTepucTUKa
rajioreHoB. OcoOOeHHOCTH
CTPOEHHS aTOMOB,
XapaKTEpHbIE CTENIEHU
okucineHus. CTpoeHue u
(du3nUecKue cBOICTBa
MPOCTHIX BEIIECTB —
raJOr€HOB.

XUMHUUYECKHE CBOWCTBA HA
IpUMeEpE XJI0pa
(B3auMojielicTBIE C
MeTaJlJIaMH, HEMETAJIIAMHU,
IIEJI0YaMH ).
Xnoposojopon. ComnsiHas
KHCIJIOTa, XUMUYECKUE
CBOMCTBA, MOJIy4YECHHUE,
npuMeHeHue. Jlencraue
XJIOpa ¥ XJIOPOBOAOPOAA Ha
OpraHW3M YEJIOBEKA.
Baxueiimme xnopuasl U Ux
Hax0JICHUE B IPUPOJIE.

OOBsACHATH 001IIHE
3aKOHOMEPHOCTHU B U3MEHEHUU
CBOMCTB HEMETAJJIIOB U X
COEAMHEHNH B MPEIENIax MaJIbIX
MEPUOOB U TJIABHBIX MOATPYIIIT
[Tepnoanueckoit cuctembl
XAMHUYECKUX DJIEMEHTOB C YYETOM
CTPOCHUS UX aTOMOB.
XapakTepusoBaTh (PU3NUECKUE U
XMMHUYECKUE CBOMCTBA MPOCTHIX
BCIIIECTB TAJIOTCHOB (Ha IIpUMepe
XJIOpa) U CJIOKHBIX BELIECTB
(x;opoBo1OpOIa, XJI0pUIa
HATPHs), CITIOCOOBI UX TTOTYUYSHHUS,
MPUMEHEHHUE U 3HAUYCHHE B
MIPUPO/JIC U KU3HU YEJIOBEKaA.
Onpenensite XJ0pUA-UOHBI B
pacTBope.

[InaHupoBaTh U OCYIIECTBISATh HA
MPAKTUKE XUMHUUECKUE
AKCIIEPUMEHTHI, TPOBOAUTH
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Xumuuecxkuu
IKCHEPUMEHNL:
Jlemoncmpayuu:

OMBITHI, OTpaXKaIOIINE
bu3nYecKre 1 XUMUICCKHE
CBOMCTBA T'aJIOTCHOB U UX
COEIMHEHU (BO3MOMXKHO
HCIIOJIb30BaHUE
BUJIEOMATEPHUAIIOB).
O3HakomIIeHHE ¢ 00pa3lamMu
XJIOPUOB (TAJIOT€HUIOB).
JlabopamopHhuwiii onvim:
N3ydeHne CBOMCTB COJISTHOU
KHUCJIOTHI.

IIpoBeneHne Ka4eCTBEHHBIX
pEeaKui Ha XJIOPUIA-UOHBI.
IIpakmuuecxas paboma

No 2: Tlonyuenue constHOM
KHUCJIOTBI, U3yUYEHUE €€
CBOWCTB.

Buviuucnenus:

M0 YPaBHEHUSAM XUMUYECKHUX
pEaKIM, €CIU OJUH U3
peareHTOB JiaH B U30BITKE

HaOJII0/IEHNS, 1€IaTh BEIBOEI 110
pe3ynbTaTam

AKCTIEPUMEHTA TP TPOBEICHUN
71a00paTOPHBIX OMBITOB U
PaKTUYECKUX padoT.

CnenoBath npaBuiiam 0€30MacHOMN
paboThI B 1abOpaTOpUu MpU
UCIOJIb30BAHUU XUMHUYECKOM
nocyzAsl 1 000py10BaHUS.
BricTpauBath pa3BEpHYyTHIC
TUCEMCHHBIE U YCTHBIE OTBETHI C
OTIOpOM Ha UH(POPMAITUIO U3
y4eOHUKa U CIIPABOYHBIX
MaTepuasoB, TPaMOTHO
WCIIOJIb30BaTh U3yYEHHBIN
MOHSATUMHBINA amnmapar Kypca
XUMUHU




2.2

Obmas
XapaKTepUCTUKA
XUMHYECKUX
a1neMeHTOB VIA-
rpynmnsl. Cepa u eé
COCIMHEHUS

Bbubnuoreka
LHOK
https://m.edsoo
.ru/ff0d210c

OO01ast xapakTepuCTHKA
aneMeHToB VIA-rpynmsl.
Oco0eHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHbIC
CTENICHU OKUCJICHHUSI.
Crpoenue u pusnueckue
CBOMCTBA IPOCTHIX BEIIECTB
— KMCJIOPOJA U CEPBL.
AJOTpPOIIHbBIE

Mo U (DUKALIUK KUCIIOPOJia U
cepbl. XMMUYECKUE CBOMCTBA
CEpBL.

CepoBoaopo, CTpoeHuE,
dbuznyecKre 1 XUMUYECKHE
CBONCTBA.

OKcuibl cephl Kak
MPEACTABUTENIN KUCTOTHBIX
OKCHJIOB.

CepHas KuCIIOTa,
bu3NYecKue 1 XUMHYECKHE
cBoicTBa (00ITHE KaK
MPEACTAaBUTEIIS KJlacca
KHUCJIOT U crieniudruyeckue).
XUMHUYECKHUE PEAKLINU,
JeXallue B OCHOBE
MPOMBIIIIEHHOTO Ccr1oco0a
TIOJTYYEHHUSI CEPHOM KUCIIOTHI.

OOBsICHATH 00IITHE
3aKOHOMEPHOCTH B U3MEHEHHUU
CBOMCTB 371eMeHTOB VIA-rpyniibl
Y UX COEMHEHUM C YUYETOM
CTPOEHHS UX aTOMOB.
XapakTepu3oBaTh (HU3NUECKUE U
XUMHUYECKHUE CBOMCTBA MPOCTOTO
BEILECTBA CEPBI U €€ COCTMHEHUI
(cepoBOOPOIa, OKCUIOB CEPHI,
CEPHOM KHCIIOTHI, CYJIb(aTOB),
CHOCOOBI UX MOJIYYEHHS,
IPUMEHEHNE U 3HAUCHUE B
IPUPOJIE U JKU3HH YEIIOBEKA.
Onpenenarb Hanuuue cyiabQar-
MOHOB B pacTtBope. OOBACHATH
CYIIHOCTb KOJIOTMYECKUX
po0JieM, CBSI3aHHBIX C
nepepadoTKON COCTMHEHUM CEPHI.
[1nannpoBaTh U OCYLIECTBIIATH Ha
PAKTUKE XUMUYECKUE
HKCIIEPUMEHTBI, TPOBOJUTH
HaOJI0ICHUS, 1e1aTh BHIBOJIBI 110
pe3ynbTaTam dKCIEePUMEHTA.
CrnenoBath npaBuiIaM O€30MacHOM
paboThI B 1a00OpaTOpPUH NpU
UCTIOJIb30BaHUN XUMUYECKOU
1OCYJIbl U 000PYIOBAHMUS.
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[Tpumenenue. Conu cepHoit
KHUCJIOTHI, KaUeCTBEHHAS
peakius Ha Cynb(aT-uoH.
Haxoxnenue cepsl u €€
COCJIMHEHU B MPUPOJIE.
XUMHUYECKOE 3arps3HEHHE
OKPY’KAIOLIEH CPEIbI
COEIMHEHUSMU CEPBI
(KUCTIOTHBIE 0K,
3arps3HEHUE BO3yXa U
BOJIOEMOB), CITOCOOBI €TO
peAoTBPAICHUSI.
Xumuueckuu
IKCnEpUMeHn:
Jlemoncmpayuu:
O3zHakomileHHE ¢ 00pa3amMmu
CEpbI U €€ COCAUHEHUSIMU
(BO3MOYKHO HCITOJIb30BaHUE
BHUJIEOMATEPHUAJIOB).
HaoGmronenne nporecca
oOyTIIMBaHMS caxapa Mo/
JIEMCTBUEM
KOHLIEHTPUPOBAHHON CEPHOM
KHUCJIOTHI.

JlabopamopHhvie onvimol.
N3yueHne XxuMA4eCKuX
CBOMCTB pa30aBiieHHON

[Tpou3BOAUTE BEIYUCIICHUS 10
XUMHUYECKUM YPaBHEHUSIM.
Hcnonb30BatTh Mpu BHITIOTHEHUU
y4eOHBIX 3aIaHUH TEKCThI
y4eOHHMKa, CIIPaBOYHbIE
Mmatepuaisl (Ilepuoauueckyro
CUCTEMY XMMHYECKUX DJIEMEHTOB
J1. 1. Menneneea, Tabauiry
PacTBOPUMOCTH KHUCIIOT,
OCHOBAHHUM M COJICH B BOJC,
BJIEKTPOXUMHUYECKUN PAJT
HaIpsHKEHUI METAILIOB).
Hcnonb30BatTh Mpu BHITIOTHEHUN
y4eOHBIX 33IaHHUI U B MpoLecce
HCCJICIOBATEIILCKOM
NeATEeIbHOCTU HAY4YHO-
MOMYJISIPHYIO JIUTEPATYPy
XHMHUYECKOTO COAEPKAHMUS,
CIIPABOYHBIE MAaTEpHUAIbl, PECYPCHI
HNnTepuera




CEpPHOU KUCIIOTHI.
IIpoBeneHne Ka4eCTBEHHOMN
peakiuu Ha CyJIb(aT-uoH U
HaOJI0ICHHUE MpU3HaKa eé
MPOTEKaAHUS

2.3

Oo6mas
XapaKTEPHUCTHKA
XUMHUYECKUX
2IEMEHTOB VA-
rpymnmnsl. A30T,
docdop u ux
COEIMHEHHUS

bubanoreka
LHOK
https://m.edsoo
.ru/ff0d210c

OO61ast xapakTepucTHKa
AIEMEHTOB VA-TpyNIIbL.
Oco0EeHHOCTH CTPOCHUS
aTOMOB, XapaKTEpPHbIE
CTEIMEHU OKHUCJICHUSI.

A30T, paclipoCTpaHEHUE B
npupoze, puznyeckue u
XAMHUYECKUE CBOMCTBA.
Kpyrosopor a3ora B
MIPUPOJIE.

AmMMuak, ero GpusnvecKkue u
XUMHYECKHUE CBOMCTBA,
MOJIyYE€HHE U IPUMEHEHHUE.
Conu aMMOHMS, UX
bu3nYecKue 1 XUMUUECKHE
CBOWCTBA, IPUMEHECHUE.
KauecTBeHHas peakuus Ha
HMOHBI aMMOHHUSI.

A3oTHas Kucjora, eé
noJiy4eHue, Pu3nyeckue u
XMMHUYECKHUE CBOMCTBA
(oOmue Kak npeacTaBUTENs

OO0BICHATH 00IIIHE
3aKOHOMEPHOCTHU B U3BMEHEHHUHU
CBOWCTB 3JIEMEHTOB V A-Tpynibl U
UX COCIMHEHUH C YUYETOM
CTPOCHHS UX aTOMOB.
XapakTepusoBaTh (HU3NUECKUE U
XUMHUYECKHE CBOMCTBA MPOCTHIX
BEIECTB a30Ta U (ochopa u ux
coeMHEHU (aMMuaKa, cojiei
aMMOHHUSI, a30THOM KHUCJIOTHI,
HUTpATOB, okcuaa dpocdopa (V) u
docdopHolt kucnoTsl, hochaTon),
CIOCOOBI UX TIOJTYYEHHS,
IpUMEHEHUE U 3HAaYCHUE B
MPUPOJIE U KU3HU YeTIOBEKA.
OrnpenensaTb MOHbI AMMOHHS |
dbocdar-uoHbI B pacTBOpE.
OOBIACHATD CYIIHOCTh
AKOJIOTUYECKUX MPOOIIeM,
CBSI3aHHBIX C HAXOXKICHUEM
coeMHEeHM a3ota u pocdopa B
OKPY’KaroUIEH Cpelie.
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KJIacca KUCIIOT U
cnenupuyIecKue).
Hcnonp30BaHne HUTPATOB U
coJieil aMMOHHUS B KQUeCTBE
MUHEpaIbHBIX YI0OpEHUH.
XUMHUYECKOE 3arpsi3HEHHE
OKPY’KAIOLIEH CPEIbI
COCIMHEHUSIMU a30Ta
(KUCTIOTHBIE 0K,
3arps3HEHUE BO3/yXa, MOYBbI
1 BOJIOEMOB).

docdop, aAIIOTPOIHBIE
Moaudukanuu gocdopa,
(bU3UYECKUE M XUMHUSCKHEC
cBorictBa. Oxcua gocdopa
(V) u pochopnas kucnora,
busznueckue u

XUMHYECKHUE CBOMCTBA,
MOJIy4CHHE.

Hcnonb3oBanue hochatos B
KaueCTBE MHUHEPATbHBIX
yIOOpEeHHIA.

Xumuueckuii
IKCnepumMenm:
Jlemoncmpayuu:
O3HaKOMJIEHHUE C
(bU3NYECKUMU CBOMCTBAMHU

[InaHnnpoBaTh U OCYLIECTBIISAThH HA
MPAKTUKE XUMHUUECKUE
SKCIEPUMEHTHI, TPOBOJAUTH
HaAOJIIOICHUS, 1eTIaTh BBIBOJIBI 1O
pe3ynbTaTam dKCIEepUMEHTa U
MPOBEICHUH JTA0OOPATOPHBIX
OTIBITOB ¥ TIPAKTUYECKOUN paObOTHI.
CnenoBath npaBuiiaM 0€30MacHOMN
paboThI B 1ab0OpaTopuu

IIPU UCIIOJIL30BAHUU XUMUYECKOU
NOCY/1bl U 000PY0OBaHUA.
[Ipou3BOANTEL BEIYUCIICHUS 10
XUMHUYECKUM YPaBHECHUSIM.
Hcnonb30BaTh MU BHITIOTHEHUN
y4eOHBIX 3aIaHUIN TEKCTHI
y4yeOHUKa, CIIPaBOYHbIE
MaTtepualbl (IEPHUOINYECKYIO
CHUCTEMY XMMHYECKHX AJIIEMEHTOB
J1. 1. Menneneea, Tabauiry
pPacTBOPUMOCTH KHUCIIOT,
OCHOBaHHUM M COJIEH B BOJIE,
AJIEKTPOXUMUYECKUH PSJT
HaIpsHKEHUH METaIIIOB)




a3oTa, Gocdopa u ux
COEIMHEHUN (BO3MOKHO
UCIIOJIb30BaHUE
BUJIEOMATEPHUAIIOB).
O3HakomileHHE ¢ 00pa3lamMu
a30THBIX U (HOCchHOPHBIX
ya00peHU.

[Toyuyenue, cobupanue,
pacrio3HaBaHHUE U U3YYCHUE
CBOMCTB aMMHAKA.
BzanmopeiicTBue
KOHIICHTPUPOBAHHOMN
a30THOM KHUCJIOTHI C MEIbIO
(BO3MOKHO MCIIOJIB30BaHUE
BHUJICOMATEPUAJIOB).
JlabopamopHvie onvimol:
IIpoBeneHre Ka4ECTBEHHBIX
peakiuii Ha MOH aMMOHHUS U
dbocdar-noH, 1 U3ydeHUE
MPU3HAKOB UX MIPOTEKAHUSI.
Ilpakmuueckas paboma

Ne 3: TTonyueHue ammuaka,
M3YYEHHUE €TO CBOWCTB.
Buiuucnenus:

0 YPaBHEHUSM XUMHUYECKHUX
peakuui




2.4

Obmas
XapaKTEPUCTHUKA
XUMHYECKUX
aneMeHToB [VA-
TPYIIIIBL.

Yraepoa u KpeMHUMN, U
UX COCIMHEHUS

Bbubnuoreka
LHOK
https://m.edsoo
.ru/ff0d210c

OO01ast xapakTepuCTHKA
anemMeHToB [VA-rpynnsl.
Oco0eHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHbIC
CTENICHU OKUCJICHHUSI.
VYrnepoa, amioTpOIHbIE
Mo U (HUKaIIHH,
pacrpoCTpaHEHUE B
npupoje, pu3nyeckKue u
XAMHUYECKUE CBOMCTBA.
Ancop6musi. Kpyrosopot
yriiepoja B MPUpoJIE.
Okcuipl yriiepoja, ux
dbuznyecKre 1 XUMUYECKHE
CBOMCTBA, JICHCTBHE HA
YKUBBIEC OpTaHU3MBI,
MOJIyYE€HHE U IPUMEHEHHUE.
DKOJIOTUYECKHE MPOOIIEMBI,
CBSI3aHHBIE C OKCHIOM
yraepona (IV), runoresa
TJI00QJIBHOTO MOTETIICHUS
KJINMATa, NapHUKOBBIN
aPekT.

YroJbHasg KUCI0Ta U €€
COJIM, UX (PU3NYECKUE U
XUMHUYECKHUE CBOMCTBA,
MOJTy4YE€HHUE Y IPUMEHEHHUE.

OOBsICHATH 00IITHE
3aKOHOMEPHOCTHU B U3MEHEHUU
CBOWCTB 2JIEMEHTOB [V A-rpynmsl
Y UX COEMHEHUM C YUYETOM
CTPOCHUS UX aTOMOB.
XapakTepu3oBaTh PU3NYECKUE U
XUMHUYECKUE CBOMCTBA MTPOCTHIX
BEILIECTB YIepoaa U KPEMHUS U
UX COCUHEHUN (OKCHIOB
YIJIEPO/1a, YTOJIBbHOU KUCIIOTHI,
KapOOHATOB, OKCHUJIa KPEMHUA,
KPEMHHEBOW KUCITIOTHI,
CUJIUKATOB), CIIOCOOBI X
MOJTy4YEHUsI, MPUMEHEHUE U
3Ha4YEHUE B MPUPOJIC U KU3HU
YeJI0BeKa.

OOBACHATH TPUUUHHO-
CJIEICTBEHHYIO CBSI3b: CTPOCHUE
BEIIIECTBAa — CBOMCTBA —
IPUMEHEHHUE — Ha IpUMeEpax
COCIMHEHUH YIJIEPOJAa U KPEMHHUSL.
Omnpenenars kapOOHAT- U
CUJIMKAT-UOHBI B PACTBOPE.
OOBACHATH CYIIHOCTh
AKOJIOTUYECKUX MPOOIIeM,
CBSI3aHHBIX C HAXOXXJICHUEM
YIJIEKHUCIIOTO Ta3a B OKPY KaoIIen
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KauecTBeHHas peakuus Ha
KapOOHAT-UOHBI.
Hcnonp3oBanue kapOoOHATOB
B OBITY, MEIMIIMHE,
MPOMBIIIUIEHHOCTH U
CEJIbCKOM XO3SIICTBE.
[IepBoHayasIbHbIE TOHATHUS
00 OpraHUYEeCKUX BELECTBAX
KaK O COETUHEHMSIX
yriepoja (MeTaH, 3TaH,
ATUJIECH, alleTUJIEH, 3TAHOJ,
TIIUIEPHH, YKCYCHAs
KHCJIOTA).

[IpuponHbIE HCTOYHUKH
YTJIEBOJIOPOIOB (YTOJib,
MPUPOIHBIN ra3, HeTh),
MPOIYKTHI X TIepepadOTKU
(O6eH3uH), UX POJIb B OBITY U
IPOMBIIIJIEHHOCTH.
[TonsiTue o GuoIOTHUECKH
BaXXHBIX BEILIECTBAX: KUpaX,
Oenkax, yriaeBoaax — u ux
POJIH B JKU3HH YEIIOBEKA.
MarepuanbHOE €AUHCTBO
OpPraHUYECKUX U
HEOPTaHUYECKUX
COEJIMHEHUM.

cpezne.

[ToaTBEpk1aTh OCOOEHHOCTH
COCTaBa OPTraHMYECKUX BEIICCTB
IpUMEpaMHU MPOCTHIX COCTUHEHUIN
(MeTaH, TaH, ATUJICH, alleTUJICH,
ATaHOJ, TJUIEPHH, YKCYCHasI
KHCJIOTa), B3aUMOCBS3b
HEOPTaHUYECKUX COCTUHEHUN
yriepojaa u

OpPTaHUYECKUX BEIIECTB.
OnucheIBaTh POJIL OCIIKOB, JKUPOB
U yTJICBOJIOB B
(GYHKIIMOHUPOBAHUH JKUBBIX
OpraHU3MOB, COCTaB MIPUPOTHBIX
WCTOYHHUKOB YTJIEBOJIOPOIOB, X
POJIb B OBITY U TIPOMBITIUICHHOCTH.
[IpoBOIUTH BEIUMCIICHUS TIO
YPaBHEHHUSAM XUMHUUYECKUX
peaKIui.

[InaHupoBaTh M OCYIIECTBIIATH Ha
MPaKTHUKE XUMHUCCKHC
AKCTICPUMEHTHI, IIPOBOJIUTH
HaOII0ICHYS, J1eJIaTh BBIBOJIBI 1O
pe3ynbTaTaM dKCIIepUMEHTA TIPH
POBENCHUH JTA0OOPATOPHBIX
OTIBITOB Y TIPAKTHYCCKUX PadOT.
CnenoBath npaBuiaM O€30MMaCHOM




Kpewmuuii, ero ¢pusnueckue u
XUMHUYECKHUE CBOMCTBA,
MOJYyYECHHUE U IPUMEHEHHUE.
CoenvHEeHUS! KpEeMHUS B
npupoje. Oomue
MpeICTaBICHUsS 00 OKCHJIC
kpemuus (IV) u kpemHueBoi
KHUCJIOTE.

Cunmkarsl, X
UCII0JIb30BAaHUE B OBITY,
MCIUIINHE,
MIPOMBIILICHHOCTH.
Baxxnenmme cTpouTenbHbIE
MaTepualibl: KepamukKa,
CTEKJIO, IIEMEHT, OETOH,
*Kene300eToH. [Ipobiembl
0€3011aCHOT0 MCIOJIb30BaHMS
CTPOMTEIIHPHBIX MAaTEPHUAJIOB B
MMOBCEHEBHOM JKU3HU.
Xumuueckuii
IKCHEPUMEHNL:
Jlemoncmpayuu:

Monenu KpucTauimyecKux
peméToK anMasa, rpadura,
dbymepena.

O3HaKOMJIEHHE C TTPOIIECCOM
azcopOIUK paCTBOPEHHBIX

padoThI B 1a0OPATOPUH NPU
VICIIOJIB30BAaHUN XUMHYECKOM
MOCY/IbI U 000PYTOBAHUS.
Hcnonb30BaTh Mpy BBHITIOTHEHUN
y4eOHBIX 3aIaHUN TEKCThI
y4eOHHMKa, CIIPaBOYHbIE
Martepuaisl (Ilepuoauueckyro
CHUCTEMY XMMHYECKHX AJICMEHTOB
1. 1. Menneneea, Tabauiy
PacTBOPUMOCTH KHCIIOT,
OCHOBAHUH M COJICH B BOJIE,
BJIEKTPOXUMHUYECKUN PAJT
HaIpsHKEHUI METAIIOB)




BEILIECTB aKTUBUPOBAHHBIM
YIJIEM U YCTPOHUCTBOM
MPOTUBOTa3a.
O3HaKOMJICHHE C
MPOJIYKIHUEN CUITUKATHOU
MIPOMBIIICHHOCTH
(Buneomarepuarsi:
CUJIMKAaTHAas
MPOMBIIIUIEHHOCTB ).
Moaenu Moiekyn
OpTraHUYECKUX BEIIECTB.
JlabopamopHhuwiii onvim:
[lonyuenue, cobupanue,
pacrio3HaBaHHUE U U3YYCHUE
CBOMCTB YIJIEKHCIIOTO rasa.
IIpoBeneHrEe Ka4€CTBEHHBIX
peakiuii Ha kKapOoHAT U
CUJIMKAT-HOHBI U U3yYEHHE
MIPU3HAKOB UX MPOTEKAHMUSI.
Ilpakmuueckue pabomoi:
No 4. Tlonyuenue
YTJIEKUCIIOTO Ta3a, U3yYeHHe
€ro CBOMCTB.

No 5. Pemienue
AKCTIIEPUMEHTAJIBHBIX 3a]1a4
1o reme «Baxxueimmue
HEMETaJUTbl U UX




COECIMHEHUS
Buiuucnenus:

M0 YPaBHEHUSAM XUMUYECKUX
peakuuii

Uroro no pazneny

25

Pa3zngena 3. MeTaibl M UX COCAUHEHUSA

3.1

OO0uue cBoMcTBA
METAJIOB

4

bubanoreka
LHOK
https://m.edsoo
.ru/ff0d210c

OO61ast xapaKTepuCTHKa
XUMUYECKUX JIEMEHTOB —
METAJIJIOB HA OCHOBAHHUH UX
MOJIOKEHHUS B
[lepnoguueckoi cucreme
XUMHUUYECKUX DJIEMEHTOB
JI.1. MenpaeneeBa u
cTpoeHust aToMoB. CTpoeHue
MEeTaJuIOB. MeTajmnueckast
CBSI3b U METaJUTNUYeCKas
KPUCTAJJIMYECKasl pELIETKA.
DNEKTPOXUMHUYECKUN PSJT
HaNpsHKEHUN METAJUIOB.
PuU3NYECKNE U XUMUYECKNE
cBoiicTBa MeTauioB. O01IHe
CHOCOOBI MOTYYESHHUS
MetauioB. [lonsATHE 0

PackpbiBaTh CMBICIT H3ydaeMbIX
MOHSATUHN U IPUMEHSTh 3TU
MOHSTHS TIPU OMMCAHUU CBOWCTB
BEIIECTB U UX IIPEBPALLICHUM.
OOBsACHATH 001IHE
3aKOHOMEPHOCTHU B U3MEHEHUU
CBOWCTB 3JIEMEHTOB-METAIIIIOB U
UX COCITMHEHUH C yUETOM
CTPOEHHUS UX aTOMOB.
XapakTepu3oBaTh CTPOCHUE
MeETasuioB, o01ue pu3ndecKkue u
XUMHUYECKUE CBOMCTBA METAJIJIOB.
XapakTepu3oBaTh O0IIHE
CHOCOOBI OJTYYEHUS] METAJLIOB.
OnuchIBaTh CIIOCOOBI 3AITUTHI
METAJIOB OT KOPPO3UHU.
CrnenoBaTh mpaBmiIaM 0€301acHOMN
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KOPPO3UU METAILIOB,
OCHOBHBIE CITIOCOOBI 3aIUTHI
ux ot koppo3uu. CriiaBbl
(cTanb, 4yTyH,
JIOPATFOMUHUM, OpOH3a) 1
WX MPUMEHEHUE B OBITY U
MIPOMBITIVIEHHOCTH.
Xumuueckuii
IKCnepuMenm:
Jlemoncmpayuu:

OO6pasibl METAIIJIIOB U
CILJIaBOB.

N3ydenue pe3ynbTaToB
KOPPO3UU METAJJIOB
(BO3MOKHO MCIIOJIB30BaHUE
BHUJICOMATEPUAJIOB).
Jlabopamophvie onvimol:
O3HakomiIeHHE ¢ 00pa3iamMu
METaJUIOB U CIJIaBOB, UX
(hU3NIESCKUMU CBOMCTBAMH.
Buviuucnenus:

M0 YPaBHEHUSM XUMHUYECKHUX
pEaKIM, €CIU OJUH U3
peareHTOB COACPIKUT
IPUMECHU

padoThI B 1a0OPATOPUH NPU
UCIIOJIb30BaHUU XUMUYECKOM
MOCY/IbI U 000PYTOBAHUS.
[Tpou3BOANTH BBIUUCICHUS IO
YpaBHEHUSIM XUMUYECKUX
peaKIuii, ecliu OJIUH U3 peareHTOB
COJICPKUT MPUMECH.
Y4acTBOBaTh B COBMECTHOM
paboTe B Mape Wiu rpyIire.
Hcnonb30BatTh Mpu BHITIOTHEHUN
y4eOHBIX 3aJaHUN TEKCThI
yueOHUKa,

CIIPAaBOYHBIE MaTEpPHUAIIbI
(ITepuoanueckyro cuctemy
XUMHYECKHX 3jemeHToB J[. W.
MenneneeBa, TabIHILY
pPacTBOPUMOCTH KHUCIIOT,
OCHOBaHHUM M COJIEH B BOJIE,
AJIEKTPOXUMHUYECKUH PSJL
HaMPsHKEHUN METAILIOB)




3.2

Baxxnaennime MeTauibl
U UX COEJIMHEHUS

16

Bbubnuoreka
LHOK
https://m.edsoo
.ru/ff0d210c

[Ileno4ynbIe METAJLIIbL;
MOJIOKCHHUE B
[lepnoguueckon cucreme
XUMHUYECKUX 3JIEMEHTOB
.. Menneneesa, CTpoeHHUE
HUX aTOMOB, HaXOXXJCHUE B
npupojie. Pu3ndecKue u
XUMHYECKUE CBOMCTBA (Ha
MIpUMEPE HATPHUSI U KAJIHS ).
OKcCuIbI ¥ TUAPOKCUIBI
HATpHUS U KaJusl.
[IprMeHEHNE METOYHBIX
METAaJIJIOB M UX COCIUHCHUM.
[Ilenoyno3emenbHbIE

METAJUJIBLI MAarHui U KaJIbIUN;

TOJIOKEHUE B
ITepronnueckoii cucreme
XUMUYECKUX 3JIEMEHTOB
J.N. MenneneeBa, CTpoeHUE
MX aTOMOB, HAXOXKJICHHE B
npupone. Pusnyeckue u
XUMHYECKUE CBOMCTBA
MarHus ¥ KajbIlus.
Baxnenmue coefuHEeHUS
KaJIbITUsl (OKCHI, TUAPOKCHUI,
cosin). JKECTKOCTH BOJIBI U
croco0bl €€ YCTpaHEHMUSI.

OOBsACHATH 00IIIHE
3aKOHOMEPHOCTHU B U3MEHEHUU
CBOWCTB 3JIEMEHTOB-METAIIOB U
UX COCMHEHUN B ITpynmnax ¢
y4€TOM CTPOCHHUS UX ATOMOB.
XapakTepu3oBaTh PU3NYECKUE U
XUMHUYECKUE CBOMCTBA MTPOCTHIX
BEILIECTB METAJIJIOB U UX
COCIMHEHUI (OKCHUIOB,
TUIPOKCHUJIOB, COJIEH ), CITOCOOBI
WX TOJIyYEHUs, IPUMEHEHUE U
3HAQ4YCHUE B MPUPOJIC U KU3HU
YyeJIoBeKa.

¥YcranaBnuBaTh NPUYUHHO-
CJICZICTBEHHYIO CBSI3b: CTPOCHHUE
BEIIECTBAa — CBOMCTBA —
IPUMEHEHHUE — Ha IpUMEpax
M3Yy4aeMbIX BEILIECTB.
Pacrnio3naBate ¢ moMousto
KAUYE€CTBEHHBIX PEaKIUI HOHBI
METaJIOB: MarHus, KaJIbIIHs,
ATIOMUHUS, TUHKA, xene3a (II) u
xenesa (I11), menu (11).
JlokasbiBaTh aM(OTEPHBI
XapakTep OKCHUJIOB U THIPOKCUJIOB
QTIOMUHUS U [UHKA.
[InaHupoBaTh M OCYIIECTBISATH HA
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AIIOMUHMI: TTOJIOJKECHHE B
[lepnognueckon cucreme
XUMHYECKUX

anemenToB [I.A.
MenpeneeBa, CTpoOeHUE
aToMa, HaXOXKJICHHE B
npupoje. Pu3nyecKue u
XUMHUYCCKHUE CBOMCTBA
aTIOMUHUSA. AM(POTEpHBIC
CBOMCTBA OKCHJIA U
TUAPOKCUIA ATFOMUHUSL.
Kenes3o: moyoxxeHue B
[lepnognyeckon cucreme
XUMHYECKHUX DJIEMEHTOB
J.N. MenneneeBa, CTpoeHUE
aToMa, HaXOXK/JCHUE B
npuponae. Pusnyeckue u
XUMHUYECKHUE CBOMCTBA
xkene3a. OKCHIbI,
TUJPOKCHUABI M COJIM JKEJe3a
(IT) m xene3a (III), ux
COCTaB, CBOMCTBA U
MOJTyYCHHE.

Xumuueckuii
IKCHepUMeHm:
Jlemoncmpayuu:
OcobeHHocTH

MPAKTUKE XUMHUYECKHE
AKCIIEPUMEHTHI, IIPOBOIHTH
HaOJII0/IEHNS, 1€IaTh BEIBOEI 10
pe3ynbTaTam dKCIepUMEHTa U
MPOBEICHUH JTAOOPATOPHBIX
OTIBITOB ¥ IPAKTUYECKUX PadoT.
CrnenoBath npaBuiiaM 0€301acHOMN
paboThI B 1abOpaTOpUu Mpu
UCIIOJIb30BAHUU XUMHUYECKOM
NOCY/1bl U 000PYA0OBaHUS.
[Tpon3BOANTE BEIUUCICHUS 110
XUMUYECKAM YPABHEHUSIM.
Y4acTBOBaTh B COBMECTHOM
paboTe B mape ujiu rpymre.
BricTpanBaTh pa3BEpHYTHIE
MTUCEMCHHBIE U YCTHBIE OTBETHI C
omopoit Ha uH(pOpMaITHIO U3
y4eOHUKA U CTIPABOYHBIX
MaTepHaioB, TPAaMOTHO
UCIOJIb30BATh U3YYCHHBIN
MOHATUMHBIN amnmapar Kypca
XUMUHU




B3aMMO/ICCTBUS OKCUJIA
KaJIbLHS U HATPUS C BOJOU
(BO3MOXHO HCIIOJIb30BAHHUE
BHUJICOMATEPHUAIIOB).
OkpaimuBaHue MIaMEHU
MOHAMU HATpUs, KIS U
KaJIbIUst (BO3MOKHO
HCIIOJIb30BaHUE
BHJICOMATEPHAIIOB)
HccnenoBanne CBOWMCTB
JKECTKOU BOJIBI.

[Iponecc ropenus xenesa B
KHUCJI0pOo/ie (BO3MOXKHO
HCIIOJIb30BaHUE
BHUJICOMATEPUAJIOB).
JlabopamopHvie onvimoi:
IIpoBeneHre Ka4ECTBEHHBIX
peakiuii Ha NOHBI (MarHus,
KaJIbIIMs, aTFOMUHUS,
nuHKa, xenesa (1) u xenesa
(I1T7), memu (1), onucanue
MPU3HAKOB UX MPOTEKAHMUSI.
HccnenoBanue aMmpoTepHbIX
CBOMCTB TMIPOKCHIA
AJTFOMHUHUS U THAPOKCHUIA
IIMHKA.

Ilpaxmuueckue pabomoi.




Ne 6. XKécTtkocTh BOIBI 1
METOJIbI €€ YCTPAHECHUS.

Ne 7. Pemenue
AKCIIEPUMEHTAJIBHBIX 3a]1a4
1o teme «Bakuenmniue
METaJIJIbl ¥ UX COCIMHCHUS.
Buviuucnenus:

110 YPABHECHUSAM XUMUYECKUX
peaKIui, €CIu OJIUH U3
peareHTOB JiaH B U30BITKE
WJIA COJICPKUT PUMECH;
MacCOBOH JOJIM BBIXOJIa
MPOAYKTA pEaKIUU

Uroro no pazneny
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Paznen 4. XuMus U OKpy:KawInas cpeaa

4.1

XUMASA U
OKpYy’KaroIas cpeaa

3

bubanoreka
LHOK
https://m.edsoo
.ru/ff0d210c

BemecrBa u matepuansl B
ITOBCEHEBHOM KU3HU
yenoBeka. beonacHoe
MCMOJIb30BaHUE BELIECTB U
XAMUYECKUX PEAKIIUM B
owITy. [lepBast momoliip npu
XUMHYECKUX OKOTax 1
OTpPaBJICHUSX.

XUMHUYECKOE 3arpsI3HEHNE
OKPYKaIOIIEN CpeJIbl

XapakTepu3oBaTh POJIb XUMHH B
pPa3IMYHBIX chepax AeATeIbHOCTH
JIFOIe, OCHOBHBIE BEIIECTBA U
MaTepHabl, IPUMCHICMBIC B
YKU3HH COBPEMEHHOTO YeJIOBEKa.
OOBACHATD yCIIOBUSI 0€30MaCHOTO
HCIIOIB30BAHUS BEIIECTB U
XUMHUYECKUX PEAKIUi B OBITY.
AHaM3UPOBATh U KPUTHICCKU
OIIEHHBATh HH()OPMAIIHIO O
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(mpenenbHast JOMyCTUMAs
KOHIICHTpAI[1s BEIIECTB.
Ponp xumnu B pemieHnun
AKOJIOTHYECKUX TTPOOJIEM.
Xumuueckuii
IKCHEPUMEHNL:
Jlemoncmpayuu:
N3yuenne oOpasion
MaTepHuaaoB (CTEKJIO, CILJIABBI
METAJIJIOB, TOJIMMEPHBIC
MaTepHuabl)

BIIUSTHAU TTPOMBIITUICHHOCTH,
CEJIBCKOTO XO35HCTBA, TPAHCIIOPTA
Y JIp. HA COCTOSIHUE OKPYKAIOIIEH
Cpenpbl.

YMeTb OKa3bIBaTh NEPBYIO
MOMOIIb MTPU XUMHYECKHUX 0XKOrax
U OTPaBJICHUSIX.

[IpunuMath ydactue B
o0cyxIeHnn mpooieM
XAMHUYECKON U SKOJIOTMYECKOMN
HaIPaBJICHHOCTH, BHICKAa3bIBATh
COOCTBEHHYIO MO3UIIUIO TTO
npoOJieMe U npejiaraTh
BO3MOYKHBIC IyTH €€ pereHus

Uroro no pazneny: 3
Pe3epBHOE Bpems 3
OBIIEE UMCJIO HACOB IIO | 68

I[TPOI PAMME




ITIOYPOYHOE IIVTAHUPOBAHUE

8 KUIIACC
N Kosaun4yecTBo 4acoB
o
; MpakTu DJ1eKTPOHHBbIE N (POBLIE
n/ Tema ypoka KoHnTpoabn P P bp
Bcero yecKHne o0pa3oBaTejibHbIE PeCypPChI
L ble padoThI
padoThI
1 [Ipenmer xumuu. Poiap XuMuUM B KU3HU 1 bu6nmmoreka [IOK
yenoBeka. Tena u BelecTra https://m.edsoo.ru/ff0d210c
2 [TonsiTHe 0 METO/IaX TIO3HAHUS B XUMUH 1 bubmorexa LHOK
A https://m.edsoo.ru/ff0d227e
ITpaktuueckas padota Ne 1 «IIpaBuia paboThl B
3 1a00paTOpUH U MPUEMBI OOpAILICHHS C 1 bubmorexa LHOK
patop p patll https://m.edsoo.ru/ff0d23dc
71a00paTOPHBIM 000PYIOBAHUEM
4 YucTele BemecTBa U cMecH. CriocoObl 1 bubmuorexa [JOK
paszelieHusl cMecei https://m.edsoo.ru/ff0d26ca
5 [Tpaktuyeckas pabora Ne 2 «Pa3nenenue cmeceit 1 bubnmnorexka [JOK
(Ha mpuMepe OYMCTKH OBAPEHHOM COJIN)» https://m.edsoo.ru/ff0d28c8
bu6mmoreka [IOK
6 A 1
TOMBL H MOTICKYIH https://m.edsoo.ru/ff0d2a6c
7 XUMHUYECKHUE JIEMEHTHI. 3HaKU (CUMBOJIBI) 1 bubmuotexa [JOK
XUMHUYECKHUX 3JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 IIpocThie u caoXHBIE BEleCTBa 1 bubmorexa [TOK
p B https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUEHUE 1 bubmorexa [TOK
YVIPHOE YA https://m.eds00.ru/ff0d2d50
3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB.
10 Xumnueckas popmyna. BaneHTHOCTh aTOMOB 1 bubnuorexa LHOK
pMyTIa. https://m.edsoo.ru/ff0d2eae
XUMHUYECKHUX DJICMEHTOB
OtHocuTenbHas aToMHas Macca. OTHOCUTEIbHAS bubnuotexa [JOK
11 1
MOJIEKYJIIpHas Macca https://m.edsoo.ru/ff0d323c
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12 MaccoBast 1011 XUMHYECKOTO dJIeMEHTa B bu6nuoreka [IOK
COEIMHEHNHN https://m.edsoo.ru/ff0d350c
Bbu6nuoreka [IOK
13 K . Mons. M
onn4ecTBO BemectBa. Monbs. MossipHas macca https://m.edsoo.ru/Ff0d5230

14 DuU3NYECKUE U XUMUYECKUE SIBJICHUS. bubmuorexa [JOK
XuMuyeckas peakius https://m.edsoo.ru/ff0d37fa
[Ipu3Haku 1 ycaoBHs IPOTEKaHUS! XUMUYECKUX bubmmoreka [IOK

15 .
peaKuuit https://m.edsoo.ru/ff0d3al16

16 3aK0H COXpaHEHUsI MaCChl BEIIECTB. bubnmnoreka HOK
XHUMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88

17 Boruncnenus KoiMyecTBa, Macchl BELIECTBA 110 bubnmnoreka HOK
YPaBHEHUSAM XUMUYECKHUX PeaKLui https://m.edsoo.ru/ff0d5708
Knaccudukanus XuMHYECKUX peakiuuit

18 (coenMHEHUs, PA3I0KECHUS, 3aMEIICHUS brbmmorexa LTOK

! P > SAMCTHEHI, https://m.edsoo.ru/ff0d3f34
oOMeHa)

19 M. B. JIoMOHOCOB — y4€HBIH-IHIUKIIONEIUCT. bubnmnorexka HOK
O0001eHNe U cCUCTEMaTU3aALNS 3HAHUI https://m.edsoo.ru/ff0d40c4
KonTponsHnas pabora Nel no Teme «Bemecta u bubmuoreka [JOK

20
XUMUYECKHE PEAKIIN» https://m.edsoo.ru/ff0d4290
Bo3ayx — cMmech razos. CoctaB Bo3ayxa.

21 KHC?I};XO — 3JIEMEHT U IIPOCTOE Beny:cmo bubmmorera LOK

poA P - ' https://m.edsoo.ru/ff0d448e
O30H
du3nyecKue 1 XUMUIECKIE CBONCTBA
22 KHUCTIOpo/ia (peakiuy OKUCIICHUS, TOPEHHE) bubmmorexa [JOK
poAia {peatt > TOP ' https://m.edsoo.ru/ff0d4614
[TonsiTHe 06 okcugax

93 Crioco0sbI MoTydeHus KHCI0po/ia B 1abopaTOpuu bubnuotexa [JOK
Y IIPOMBILUIEHHOCTHU. [IpuMeHeHne kuciopoaa https://m.edsoo.ru/ff0d497a
TennoBoii 3 PekT XUMUIECKON peaKInu,

but6mmoreka [IOK
24 MOHSTHE O TEPMOXUMHUYECKOM ypaBHEHUH, IK30-

N DQHAOTCPMHUYCCKUX PCAKIUAX

https://m.edsoo.ru/ff0d4790
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TormumBo (HedTh, yroas U MeTaH). 3arps3HeHne

bu6nuoreka [IOK

25
BO3]1yXa, CITOCOOBI €r0 MPeI0TBPAIICHUS https://m.edsoo.ru/ff0d4c4a
[IpakTuueckas padora Ne 3 o reme
26 «ITonyuenrie U coOMpaHue KUCIOPOAa, U3YUCHUE bubmorexa [IOK
yqu p poa, M3yH https://m.edsoo.ru/ff0d4ae2
€ro CBOICTBY
97 Boxopon — 351eMeHT U IPpOCTOE BELIECTBO. bubnmoreka [JOK
Haxoxnenue B mpuponae https://m.edsoo.ru/ff0d4dd0
28 ®u3nyYecKre 1 XMMUYECKHE CBOMCTBA BOJIOPOIA. bubmuorexa [JOK
[Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4ddo
bubmuorexa [JOK
29 IT
OITHE O RUCHOTax 1 COMAX https://m.edsoo.ru/ff0d50d2
bubmuorexa [JOK
30 Crioco0sbI MOTydeHUs BOAOPO/Ia B JIAOOpaTOPUH https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas padora Ne 4 o reme
31 «ITomyuenue u coOnpanue BOAOpoOIa, U3yUYCHHUE bubmorexa [JOK
. P AOPOAR, HEYH https://m.edsoo.ru/ff0d4f42
€ro CBOMCTBY»
) bubmorexa [JOK
32 M i 00 .3 A
OJIAPHBII ODBEM [A30B. JAKOH ABOTAAPO https://m.edsoo.ru/ff0d542e
Brruncienust 00bEMa, KOJIMUECTBa BEIECTBA
33 rasa 1o €ro M3BeCTHOMY KOJIMYECTBY BEIIECTBA bubmmorexa HOK
N Y Y https://m.edsoo.ru/ff0d55a0
WK 00bEMY
Berurcnenus 006EMOB Ta30B M0 ypaBHEHHUIO
34 €aKI[MH Ha OCHOBE 3aKOHA 00BEMHBIX bubmorexa [JOK
peakl i https://m.edsoo.ru/ff0d5708
OTHOIIEHHUI ra30B
35 duszndeckre ¥ XUMAUECKHE CBOMCTBA BOJIBI bubmmorexa [JOK
g https://m.edsoo.ru/ff0d587a
but6mmoreka [IOK
36 C i. 11 0
octaB ocHOBaHMM. [IoHATHE 00 MHANKATOpPAx https://m.edsoo.ru/ff0d59e2
Bonma xak pactBoputens. HacwimenHsie u
A P P n but6mmoreka [IOK
37 HEHACHIIICHHBIC PacTBOPHI. MaccoBas 10

BELIECTBA B pacCTBOPE

https://m.edsoo.ru/ff0d5b40
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[TpakTrueckas padota Ne 5 mo Teme

38 «[IpuroroBiieHne pacTBOPOB C ONpeneaEHHON bubmmorexa LOK
P N B P p . peAt https://m.edsoo.ru/ff0d5eba
MacCcOBOH J0JIeil pacCTBOPEHHOTO BEILIECTBAY
39 KonTponsHas padora Ne2 o teme «Kucmopo. bubnmoreka [JOK
Bonopoa. Boxa» https://m.edsoo.ru/ff0d6342
Oxkcuppl: cocTaB, KacCU(UKAIINS, bu6nmoreka [IOK
40
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
41 [Tonydyenune nu XuMHYECKHE CBOMCTBA bubnmnoreka HOK
KHUCJIOTHBIX, OCHOBHBIX ¥ aM()DOTEPHBIX OKCHUJIOB https://m.edsoo.ru/ff0d664e
42 OcHoBaHusI: cOCTaB, Ki1accupuxams, bubmmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TomyueHnue 1 XuMHUYECKUE CBOMCTBA OCHOBAHUI brbmmorexa LTOK
ya https://m.edsoo.ru/ff0d67ca
Kucnotsl: cocraB, kitaccudukanms, bubnnoreka IIOK
44
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
45 [TonyyeHnue u XUMHUYECKUE CBOMCTBA KUCIIOT brbmmorexa LTOK
i https://m.edsoo.ru/ff0dfee2
46 Conu (cpenHue): HOMEHKIATypa, COCOObI bubmuorexa [JOK
MOJIYyYEHUS, XUMUUYECKUE CBOMCTBA https://m.edso0.ru/00ad9474
[IpakTuueckas pabora Ne 6. Pemenue
47 DKCIIEPUMEHTAIBHBIX 3a71a4 10 TeMe «OCHOBHBIE bubmorexa HOK
p . https://m.edsoo.ru/00ad9b7c
KJIACChl HEOPTraHUYECKUX COECTUMHEHUI
48 ['eneTndeckas CBA3b MEXKIY KJIaCCaMH bu6nuoreka [IOK
HEOPraHUYECKUX COCIMHEHU https://m.edsoo.ru/00ad9a50
bu6nuoreka [IOK
49 OO000IIeHNe U CHCTeMAaTU3alNs 3HAHUH
= 1 https://m.edsoo.ru/00ad9ch2
50 KonTponbnas padota Ne3 no teme "OcHOBHbIE bubnuoteka [JOK
KJIACChl HEOPTaHUYECKUX COEAMHEHMIT" https://m.edsoo.ru/00ad9ela
[TepBbie MOMBITKH KIACCUPUKALIUN XUMHUECKUX
bu6nuoreka [IOK
51 a1eMeHTOB. [IoHsATHE O TpyIax CXOTHBIX

3JICMCHTOB

https://m.edsoo.ru/00ad9ffa
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[Tepuonnueckuii 3akoH u [lepronuueckas

bu6nuoreka [IOK

52 .N.
CHCTEMA XHMUCCKHX SACMCHTOB /1 https://m.edsoo.ru/00ada52¢c
Meupeneena
53 Ilepuoapl, IPyIIIBL, TOATPYIIIILI buGnnorexa LIOK
PHOZRL, TPY > TOATPYT https://m.edsoo.ru/00ada52c
54 Ctpoenne atomoB. CocTaB aTOMHBIX SIJIEP. bubmuorexa [JOK
H3oTtonsl https://m.edsoo.ru/00ada342
CTpoeHHe AIEKTPOHHBIX 000TI0YECK aTOMOB
55 anemeHToB Ilepuoanueckoii cucremsl . 1 bubmorexa LOK
PHOA T https://m.edsoo.ru/00ada6bc
MenneneeBa
XapakTepucTuka XMMHYECKOTO 3JIEMEHTA IO €T0
56 noJjioxkeHuto B Ilepuoanueckoii cucreme . U bubmorexa [JOK
P T https://m.edsoo.ru/00ada824
MenneneeBa
3nauenue [lepuoauyeckoro 3akoHa st
S7 a3BUTHS HayKu U npaktuku. [1. 1. Menenees bubmmorexa [JOK
P . e P R A https://m.edsoo.ru/00ada96e
— y‘-IeHI)II/I, neaaror u Fpa)K)IaHI/IH
DIIEKTPOOTPULIATETLHOCTh ATOMOB XUMHUYECKHX bu6nuoreka [IOK
58
DJIEMEHTOB https://m.edsoo.ru/00adaab8
bu6nuoreka [IOK
4!
59 OHHA XMMIHECKAT CBA3D https://m.edsoo.ru/00adac34
60 KoBanenTHasa noxapHas XMMHU4YecKas CBI3b Bubmorexa ITOK
p https://m.edsoo.ru/00adaab8
61 KOBaJ'IeHTHaSI HCITOJIIPHAA XUMHUUYCCKasa CBA3b BI/I6J'H/IOTGK3 HOK
p https://m.edsoo.ru/00adaab9
but6mmoreka [IOK
62
Crenexy okucIeHus https://m.edsoo.ru/00adae28
63 OKHUCINUTEIHFHO-BOCCTAHOBUTEIBHBIE PEAKIIUU bubnnorexa [IOK
peakt https://m.edsoo0.ru/00adb076
64 OKHCIATEIN U BOCCTAHOBUTEIN bubnnorexa LIOK
https://m.edsoo0.ru/00adb076
65 Kontponbnas padora Ne4 o reme «CtpoeHune bubnuotexa [JOK
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aroma. XUMHAYECKasl CBS3b»

https://m.edsoo.ru/00adb486

66 PesepBublit ypok. O6o0mIeHNE 1 1 bubnumoreka [JOK
cucTeMaru3anus 3HaHUN https://m.edsoo.ru/00adb33c
67 PesepBHbIil ypok. O0001ICHHE U 1 bubnmnoreka HOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00ad9cbh?
68 PesepBHblit ypok. O600111€HNE U 1 bubnmoreka [JOK
cHUcTeMaTU3alus 3HaHUI https://m.edsoo.ru/ff0d61c6
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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9 KVIACC

KoauuecTBO 4acoB

Ne JIeKTPOHHBbIE U(PPOBHIE
Tema ypoka KoHTpoabHbIe IIpakTnyeckn

n/n Bcero o0pa3oBaTe/bHbIE PeCypChl

padoTshI e padoThlI
[Iepnonnueckuit 3akoH. Ilepuonnueckas
1 cucTeMa XUMMUYECKuX ieMeHToB /. U 1 bubmorexa LHOK
T https://m.edsoo.ru/00adb59

Menneneesa

9 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB 1 bubnnoreka [JOK
XUMHYECKHX IEMEHTOB IIEPBBIX TPEX NEPUOIOB https://m.edso00.ru/00adb6b6

3 Knaccudukanus u HoMeHKIaTypa 1 bubnnoreka [JOK
HEOPraHWYECKUX BEILECTB https://m.edsoo.ru/00adb7e2

4 Buiel XumMHu4ueckoil CBSA3U M THIIBI 1 bu6mmoreka [IOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
KonTponbnas padora Nel no teme «IloBTopenue

5 U yriyOsieHue 3HaHUH OCHOBHBIX pa3/IesioB 1 1
Kypca 8 Kiacca»

6 Knaccudukanys XuMHUECKUX peaklui 1o 1 bubnnoreka [JOK
pa3IMYHBIM TPU3HAKAM https://m.edsoo.ru/00adbcb0
[TonsATHE O CKOPOCTH XMMHUYECKOM pEeaKIuu.

7 [ToHsiITHE O TOMOTE€HHBIX U TE€TEPOTr€HHBIX 1 bubmmorexa [JOK

P https://m.edsoo.ru/00adbe9a
peaxkuusax
[TonsaTre o xuMnyeckom paBHOBECHH. DaKTOPHI,
8 BIIUSIIOLIME HA CKOPOCTh XUMUYECKOM peakiuu u 1 bubmmorexa [JOK
P peartt https://m.edsoo.ru/00adc28c
MOJIOKEHNE XMMHYECKOTO PaBHOBECHS
9 OKHCANTENBHO-BOCCTAHOBUTEIbHBIE PEAKIINH 1 bubnuorexa [IOK
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Teopus 371EKTPOIUTUYECKON JUCCOLIMALIIH.

bubmuorexa [JOK

10
CunpHBIC U ClIa0BIC AIICKTPOIIUTHI https://m.edsoo.ru/00adcd68
11 HMonHble ypaBHEHUS peakuit bubmiorexa LIOK
P peartt https://m.eds00.ru/00add448
XUMHYECKUE CBOMCTBA KUCIOT U OCHOBAaHHI B
12 CBETE MPEICTABICHUI 00 JIEKTPOIUTHIECKOM bubnuorexa LIOK
P p https://m.eds00.ru/00add5d8
JUCCOLUAIIUU
XHUMUYECKUE CBOKCTBA COJIEN B CBETE
13 MPEACTABICHUHN 00 AIEKTPOTUTUUECKON bubnuorexa LIOK
p P https://m.edso00.ru/00add8b2
JUCCOITHAITUT
bu6mmoreka [IOK
14 I1 i
OFUITHE O THIAPOITHSE coTIen https://m.edso0o.ru/00add9d4
bu6mmoreka [IOK
15 i
O00011IeHIE U CUCTEMATH3aIUs 3HAHUI https://m.edsoo.ru/00addd12
ITpakTruyeckas pabora Ne 1. «Pemenune bubnnoreka [JOK
16
JKCIIEPUMEHTAJIBHBIX 3a7a4» https://m.edsoo.ru/00addbfa
KonTponbnas padora Ne2 no teme
17 «INEKTPOTUTUYECKAS TUCCOIUAITUS bubnuorexa LIOK
P A HHAt https://m.edsoo.ru/00addecO
XUMHUYECKHUE PEAKIIUU B PACTBOPAX)»
18 OO6m1ast XapaKTeprUCTHKA TaJOTeHOB. bubnmoreka [JOK
XHMMHUYECKHE CBOMCTBA HA MPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
19 XnopoBogopoa. CoJisiHast KUCI0TA, XUMUYECKHE bubnmoreka [JOK
CBOMCTBA, IIOJIy4YCHHUE, IPUMEHEHUE https://m.edsoo.ru/00ade104
20 IIpakTuyeckas padora Ne 2 o Teme bubnnoreka [HOK

«HonyquHe COJISTHOM KHCJIOTBI, U3YUCHUC eé

https://m.edsoo.ru/00ade348
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CBOWCTB»

Brrancnenus no YpaBHCHUAM XUMHNYECCKUX

21 €aKIUi, €CJIM OIUH U3 PEarcHTOB J1aH B Bubmorexa ITOK
P ’ P https://m.edsoo.ru/00ade488
n30bITKE
99 O6mas xapakrepucTuka 31emMeHToB VIA- bubnmoreka [JOK
TPYIIIIBI https://m.edsoo.ru/00ade64a
ATOTpOTTHBIE MOTU(UKAIIUN CEPHI.
23 Haxoxci[eHHe Ccepsl I/I(beé COG,Z[I/IHCI;-)II/Iﬁ B IIpHUpOJIe bubmorexa LHOK
b PHPOJE: https://m.edsoo.ru/00ade64a
XUMUYECKHE CBOMCTBA CEPhI
24 CepoBojgopoi, ctpocHHE, (U3HUECKUC U bubnuorexa [JOK
XUMHUYECKHE CBOKMCTBA https://m.eds00.ru/00ade802
o5 Oxcunel cepbl. CepHas KHCIIOTa, (PU3HUECKUC U bubnnoreka [JOK
XUMHUYECKHE CBOWCTBA, IPUMEHECHHE https://m.edsoo.ru/00adea28
XUMUYECKUE peaKIlnu, JIeKallle B OCHOBE
26 MIPOMBIIIIJIEHHOTO CIIOCO0a MOTY4YeHHs CEpHON bubnnoreka [JOK
KHMCJIOTBI. XMMHYECKOE 3arpsA3HEHNE https://m.edsoo.ru/00adec8a
OKpY>Karollen cpe/ibl COEUHEHUSIMU CEPbI
97 Brruncnenme MaccoBO 10U BBIXO/1a MPOAYKTa bubnmnorexa [JOK
peakuuu https://m.edsoo.ru/00adec8a
OO0mas xapakTepucTuka 31eMeHToB VA-
28 rpynmsl. A30T, pacIIPOCTPAHEHUE B IIPUPOJIE bubmmorexa [TOK
Py ’ » pactipoctp . pHpoe, https://m.edsoo.ru/00adeea6
(bu3nyuecKre U XUMHUYECKIEe CBOMCTBA
29 AMMHUak, ero Gpu3nYecKue 1 XuMHU4YeCKHe bubnnoreka [HOK
CBOMCTBA, MOJIy4YEHHE U TPUMEHEHUE https://m.edsoo.ru/00adf004
30 [IpakTuueckas pabora Ne 3 o Teme bubnuorexa [IOK

«[TonyyeHne amMuaka, U3y4eHHUE €ro CBONCTBY

https://m.edso0.ru/00adf180
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A3OTHast KHCJIOTa, e€ PU3NUECKUe U XMMUYECKHE

bubmuorexa [JOK

31
CBOMCTBA https://m.eds00.ru/00adf306
Hcnonb30BaHre HUTPATOB U COJIEH aMMOHUSI B
32 KaueCTBE MHUHEPATBHBIX YI0OpEHUH. bubnnoreka HOK
XUMHYECKOE 3arpsA3HEHNE OKPYKAIOIEH Cpebl https://m.edsoo.ru/00adf518
COCTMHEHUSMH a30Ta
®ochop. Oxeun bocdopa (V) u pochopnas
33 KHCIIO0Ta, (PU3NYECKHE U XUMHUYECKHE CBOMCTBA bubmmorexa LIOK
’ ’ https://m.edsoo.ru/00adf68a
MOJTyYeHHE
Hcnons3oBanue ¢pocdaTtoB B KauecTBe
34 MUHEPAIbHBIX yI0OpeHHil. 3arps3HeHne bubmmorexa [JOK
p . yAooP - arp https://m.edsoo.ru/00adfc20
MIPUPOIHOM cperbl hochaTamu
35 Yraepon, paclipoCTpaHEHHUE B IPUPOJIE, bubnuorexa [JOK
¢du3nyeckre 1 XUMHYECKHE CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxcuapl yrieponaa, ux GU3NYEeCcKue u
YTIEP . b bubnuoteka [JOK
36 XUMHUYECKHE CBOMCTBA. DKOJIOTHYECKUE
https://m.edsoo.ru/00adfebe
npo0ieMBl, CBs3aHHbIE ¢ OKcHaoM yrieposa (1V)
37 VYronbHast KUCHOTA U €€ CONU bubmmorexa [OK
https://m.edso00.ru/00ae006c
ITpakTuyeckas padora Ne 4 o teme "llomydenue
38 TIeKUCIIoro ra3a. KauecTBeHHas peakius Ha bubmmorexa [OK
T . P https://m.edsoo.ru/00ae027e
KapOOHAT-MOH
39 [TepBoHavabHBIC TOHATHS 00 OPTAHMYECKUX bubnuotexa [JOK
BEIIECTBAX KaK O COEMHEHUSX YIiIepoia https://m.edsoo.ru/00ae054e
b K
40 Kpemuuii u ero coenuneHus nommorexa O

https://m.edsoo.ru/00ae080a
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[Tpaktuyeckas padora Ne 5. Pemenue

bubmuorexa [JOK

41 SKCIHEPUMEHTAIBHBIX 32434 II0 TEME
P . A https://m.edso0.ru/00ae0bf2
«Baxxkneiire HeMeTaIbI U UX COEIUHEHUI

42 Konrtponsnas padora Ne3 o teme «Baxneimne bubnuoreka [IOK
HEMETAaJJIbl U UX COCITUHCHUS https://m.edsoo.ru/00ae0e18
OO6m1ast XxapakTepruCcTHKa XUMHUYECKUX 3JIEMEHTOB

43 — MeTauioB. MeTaaandeckas CBsA3b U bubmuorexa [JOK
METaJUIMYECKask KpUCTAIUIMYECKas peIETKA. https://m.edsoo.ru/00ae103e
dusnueckue cCBOMCTBA METAIIOB
XUMUUECKHE CBOMCTBA METAILIOB.

44 OJIEKTPOXUMHUUECKUI P HAIPSOKEHUH Bubmorexa ITOK

p p p https://m.edsoo0.ru/00ae1156
METaJIOB
O61ue cnocoObl MOTyYeHHUS] METAJLIOB.

45 Crnnasel. Beranciaenus o ypaBHEHUAM bubnuoreka [IOK
XUMHYECKUX PEAKIMH, ECIIU OJUH U3 PEarcHTOB https://m.edsoo.ru/00ael1156
COJICPKUT MPUMECH

46 IToHsATHE O KOPPO3UU METAIIIIOB bubmmorexa [IOK

pp https://m.edsoo0.ru/00ae1278
bu6nmoreka [JOK

47 €JI0YHbBIE METaJUIEI
= https://m.edsoo.ru/00ael14b2

48 Oxcuabl ¥ THAPOKCUIBI HATPUS U KA bubmmorexa LOK

P p https://m.edsoo.ru/00ael14b2

49 [IenouyHO3eMENBHBIE METAJIIIBI — KATBLIHUA 1 bubnuotexa [JOK

Mar"aum https://m.edsoo.ru/00ae15e8
. bub6anorexa [IOK
50 Baxkueiiiine coeqMHEHNS KAIbIIH a

https://m.edsoo.ru/00ael5e8



https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8

51 O06o0mieHne 1 cucTeMaTu3alys 3HaHUH
N n bubnnoreka [HOK
52 JXKeEcTkocTh BOABI M CIOCOOBI €€ yCTpaHEeHHUs https://m.e dsogru 100261886
53 [Tpaktuyeckas padora Ne 6 o teme "YKécTkocTh bubnuoreka [IOK
BOJBI U METO/BI €€ yCTpaHeHus" https://m.edsoo.ru/00aelae8
. bubnnoreka [JOK
>4 AdromHiiit https://m.edsogru/Oan1c64
55 AM@oTepHbIe CBOMCTBA OKCUIA M THIPOKCHAA bubmorexa LHOK
https://m.edsoo.ru/00aelc64
56 Weneso bu6mmoreka [IOK
https://m.eds00.ru/00ae1d86
57 Oxcupl, THAPOKCUIBI U conn kene3a (1) n bu6mmorexa [IOK
xenesa (1) https://m.edso0.ru/00ae35e6
58 O06o0mieHne 1 cucTeMaTu3aIys 3HaHUH
ITpakTruyeckas pabora Ne 7. Pemenue
59 HKCIIEPUMEHTAIBHBIX 33714 110 TEMe bubmmorexa LIOK
«BakHele MeTauIbl U UX COCIUHEHMS https://m.eds00.1u/00ae3des
Brruncnenus mo ypaBHEHUSIM XUMHUECKUX
60 peaxkuui, ecii OJUH U3 PEarcHTOB J1aH B bubnuoreka [IOK
M30BITKE WU COACPIKUT MpUMecH. Beruncnenus https://m.edso00.ru/00ae1750
MacCOBOM JIOJIM BBIXO/I1a TIPOTYKTa PEAKIINN
61 O06o001IeHre U cucTeMaTU3alus 3HaHU!
62 KonTponbnas padora Ne4 no teme «BaxHeilmne
METAJUTBI ¥ UX COCIMHEHUS
63 BemectBa 1 Matepuainbl B TOBCETHEBHOM JKU3HU bu6mmoreka [JOK

YCJIO0BCKa

https://m.edso0.ru/00ae3f50
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bubmuoreka [JOK

64 XHUMHYECKOE 3arps3sHEHUE OKPYXKAIOIIEH CpeIbl 1 https://m.eds00.ru/00ae4270
65 Ponb xuMuM B pelieHnH SKOJIOTHYECKUX 1 bubmuorexa [IOK
npobiem https://m.edso00.ru/00ae4270
66 PesepBHbIil ypok. O6o6iueHHe u 1 bubnuoreka [IOK
CUCTEMATU3alMs 3HAHUH https://m.edso00.ru/00ae0dOa
67 PezepBHblit ypok. O60011eHNE U 1 bubnuoreka [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00adb33c
68 PezepBHblit ypok. O60011eHUE U 1 bubnnorexa [HOK
cucTeMaTH3alus 3HaHUH https://m.edsoo.ru/00ad9cb?2
OBUIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68
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