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NNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1Mo XMMHUU OCHOBHOT'O 001Iero oOpazoBaHus (YriayOJEHHBIH YpOBEHb) COCTaBJICHA
Ha OCHOBE TpeOOBaHUM K pe3ysbTaTaM OCBOSHHUS OCHOBHOM 00pa3oBaTelIbHOI IPOrpaMMbl OCHOBHOTO
obmero oopazoBanus, npeacraBieHHbIX B PI'OC OO0, ¢ yuetoM ¢enepanbHOi paboued mporpaMMbl
BOCTIUTAHUSL.

[Iporpamma mo XumMuM paszpaboTaHa C LEJIbI0 OKa3zaHHs METOJWYECKOH MOMOIIM YYHUTENIO B
co3aaHuu pabodeil mporpaMMbl IO Y4EOHOMY TIPEAMETY.

[IporpamMma nmo xumMuu Ja€t NpeAcTaBlIeHUE O LeNsIX, 001el cTparerud 00y4eHus, BOCIIUTaHUS
U pa3BUTH, 00yJalOMUXCSA CPEACTBAMHU YUeOHOTO MpeIMeTa, OnpeenseT 00s3aTeNbHoe IPeaMETHOE
cojiepKaHue, €ro CTPYKTypy IO pa3ieiiaM W TeMaM, paclpelelieHue M0 KiIaccaM, PEKOMEHIYyeMYIO
MOCJIEI0BATENBHOCTh M3YyYEHUS! XMMHUHU C YYETOM MEXKIPEIMETHBIX W BHYTPHUIIPEIMETHBIX CBA3EH,
JIOTUKU Y4eOHOTO MpoIecca, BO3PACTHBIX OCOOCHHOCTEHM oOydaromuxcs. B mporpamMme mo Xumuu
YUUTBIBAIOTCS BO3MOXKHOCTH Y4YeOHOrO TIpeAMeTa B pealu3alud TpeOoBaHWH K IUIAHHUPYEMbIM
JMYHOCTHBIM, METANpeIMETHBIM U MPEIMETHBIM pe3ylbTaTaM o0y4deHus u B (HOpMUPOBAHUH
OCHOBHBIX BHUJIOB Yy4€OHO-ITO3HABATEIBHON JEATEIHHOCTH OOYy4aloUIerocsi Mo OCBOEHUIO y4eOHOro
CoJIepKaHusl.

W3yuenne XUMHHM Ha YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHMS OpPUEHTHPOBAHO Ha
OOIIEKYJIbTYpHYIO TOATOTOBKY, HEOOXOAMMYIO IJIsi BBIPAOOTKHM MHPOBO33PEHUYECKHX OpPUEHTHPOB,
Pa3BUTHS UHTEIUIEKTYAIbHBIX CIIOCOOHOCTEN U MHTEPECOB 00yUaIOIINXCsl, Ha MPOIOJIKEHUE 00yUeHUS
Ha ypOBHE CpeaHero o01ero oopa3oBaHusI.

3HaHUWE XMMHUHU CIYKUT OCHOBOW JUIs (POPMHPOBAHUS MHUPOBO33PEHHUSI OOy4aroIIerocs, €ro
NPEJCTaBICHUNA O MaTepHaJbHOM EIWHCTBE MHUpA, BAXKHYIO POJIb UTPAIOT (opMupyemble XUMHEH
MIPEJICTAaBICHHS] O MPEBPAIICHUAX SHEPrUU U BEUIECTB B MPUPOAE, O MyTSIX pELIeHUs TI00albHbBIX
mpo0JieM yCTOWYMBOTO PAa3BHUTHS YEIOBEYECTBA — CHIPHEBOM, YHEPIETHUECKOM, MPOAOBOIHLCTBEHHON
po6eM, TpodIeMbI SKOIOTHYecKOi 6€30MacHOCTH, POOIEM 3PaBOOXPAHEHHUS.

N3yuenune xumuu:

CHOCOOCTBYET pealn3allii BO3MOXKHOCTEHM Ui camMopa3BUTHUS U (OPMHPOBAHUS KYJIbTYPHI
JUYHOCTH O00YUaIOMIUXCs, X 00IIeH ¥ PyHKITMOHAIBHOW IPaMOTHOCTH;

BHOCUT BKJaJ B (POPMHpOBAaHME MBIIUICHUS M TBOPYECKUX CIOCOOHOCTEH 0O0ydarommxcs,
HaBBIKOB MX CAaMOCTOATEIBbHON y4eOHOU AEATENbHOCTH, SKCIIEPUMEHTAIBHBIX M HCCIEI0BATEIbCKUX
YMEHHH, He0OXOIMMBIX KaK B IOBCEHEBHON KU3HU, TaK U B MPO(ECCUOHAIBHON 1eATeIbHOCTH;

3HAKOMHUT CO CHEeU(UKON HAyYHOTO MBIIUICHHUS, 3aKJIaJbIBA€T OCHOBBI MPEJCTaBICHUH O
€IMHCTBE MPHUPOJIBI U YEIIOBEKA, SBISETCS KIIOUYEBBIM 3TaroM B ((OPMUPOBAHUH €CTECTBEHHO-HAYYHOMN
IPaMOTHOCTH 00YYaIOIINXCS;

croco6cTByeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOLIEHHUS K €CTECTBEHHO-HAYYHBIM 3HAHUSIM, K
MPHUPOJIE, K YETOBEKY, BHOCUT CBOM BKJIAJ] B 9KOJOTHYECKOE 00pa3oBaHHe 00Yy4arOIIUXCS.

JlaHHbIe HampaBieHUs B OOYYEHMHM XHMMHU OOECIEUMBAIOTCA CHEIM(UKON comepikaHus
npeaMeTa, KOTOPbIi SBIAETCS Nelarornyecky aJaiTHPOBAHHBIM OTPAKEHUEM OIPEEIEHHOTO JTara
pa3BUTUSA XUMHH.

YrnyOn€éHHBIH KypC XHMHH OCHOBHOTO OOIIEro oOpa3oBaHMsI OPHUEHTHUPOBAH Ha OCBOCHHE
00y4aroIMMHUCST CHUCTEMBI TEPBOHAYAIBHBIX MOHATHH XHWMHH, OCHOB HEOPraHMYECKOW XUMHH,
OCHOBOTIOJIATaONUX MPEICTaBICHUA OOIIeH XUMHUH U OTACTHHBIX 3HAYUMBIX TOHSATUN OpraHuYecKon
XUMHUH.

CrtpykTypa coaepkaHus IPpOrpaMMbl IO XUMHUH cPOPMHUpPOBaHA HA OCHOBE CUCTEMHOTO MOJX0Aa
K e€¢ m3ydenuto. CojepkaHue CKJIAJIbIBACTCS U3 CHUCTEMBbl MOHATUH O XHMHYECKOM DJJIEMEHTE U



BEUIECTBE U CHUCTEMbl MOHATUH O XuUMHUYecko peakiuu. OOe 3TH CHUCTEMBbl OpPraHU30BaHBI IO
MPUHIUITY TTOCIIE0BATEIFHOTO PAa3BUTHUS 3HAHUN Ha OCHOBE TEOPETHUECKUX MPEACTABICHUN pa3HOTO
YpPOBHSI:

aTOMHO-MOJIEKYJISIPHON TEOPHH KaK OCHOBBI BCETO €CTECTBO3HAHMUS;

[Tepuonnueckoro 3akona /.M. MenzaeneeBa kKak OCHOBHOTO 3aKOHA XUMHHU;

YUEHHS O CTPOSHUH aTOMa M XUMHUYECKOW CBS3H;

MPECTaBICHUNA 00 3IEKTPOIUTHUECKON JUCCOIMAIINH BELIECTB B PACTBOPAX;

0 XMMHYECKON KMHETUKE U TEPMOJIUHAMUKE.

B ocHOBy TeopernyecKkMx 3HAHMA TOJIOKEHbI ASMIUPHYECKU TMOJy4YeHHBIE (HaKTHI.
Teopernueckue 3HaHMS pPa3BUBAIOTCS IOCIEAOBATEIbHO OT OJHOTO YPOBHA K Jpyromy H
o0ecreynBaOT 00YJaloIUMCsT BO3MOXXHOCTh OOBSACHATH M MPOTHO3HPOBATH CBOMCTBA, CTPOCHUE U
00JacTH MPaKTUYECKOTO MPUMEHEHUS N3y4aeMbIX BEILECTB.

OcBoeHue conmepkaHHsl MPOTrpamMMbl MO XUMHUU IPOUCXOAMUT C HCIOJIb30BAaHHWEM 3HAHUN U3
paHee M3y4YCHHBIX Y4YEOHBIX IPEAMETOB: OKpYXKAIOIMKA MHp, Ouojorus, (u3nMKa, MareMaTHka,
reorpadusi, TeXHOJIOTHsI, UCTOPHUSL.

[Iporpamma ocHOBHOro o0Omero oOpa3oBaHusi 1O XUMHH (YrayOJ€HHBI  YPOBEHB)
OPHUEHTHpPOBaHA Ha COXpaHeHHE (YHIAMEHTAIBHOTO XapakTepa oOpa3oBaHUs, CIICIUPUKA ydeOHOTO
npeaMera U o0ecrieyeHrne YCIenHoro o0y4eHus: Ha CleaAyIoleM ypoBHe oOpa3oBanus. B mporpamme
0 XUMHHM pealu3yeTcs pa3BUBAIOLIas W MPAKTUYECKas HAMpPaBICHHOCTh OOYYEHUS XUMHH,
mupdepennmanuss  00ydeHHs, BKIOYaromas npoduiIbHYI0 MOATOTOBKY  OOydYaromuxcss U
MOCJIeIYIONee CaMOOTIpe/IeIICHIE B BEIOOPE HANpaBiIeHUsT 00y4YeHHS B TPO(PIIIBHBIX KIaccax.

YrayO6néHHoe M3y4YeHHE XUMHM CIIOCOOCTBYET pealu3aluy 3a1ad  [podecCHOHATHHON
OpPHEHTAIlMM W HAIPaBJICHO Ha MPEJOCTaBICHUE BO3MOXKHOCTU KaXKJOMY OOydaroleMycsl MpOsSBUTh
CBOM MHTEJUIEKTYallbHblE U TBOpPYECKHUE CIOCOOHOCTH TMpPU H3YYEHHHM Y4eOHOro TMpeaMmera,
HeoOX0oIuMBIE [T MTPOJOJIKEHHsI 00pa30BaHus U ajbHeHIIel Tpy10BOi e TeIbHOCTH.

[Iporpamma mo xumuu (yrayOnE€HHBIA YpOBEHb) IpeAHA3HAUYEHA Ul MCIONB30BaHUSA B
00pa3oBaTeNbHBIX OpraHM3alusIX, pean3yIoImx IIPOrpaMMbl QG hepeHITIPOBAHHOTO
(yrmy6néaHoro, nmpoduIbHOTO) M3YYEeHHs OTICIBHBIX y4E€OHBIX MPEJAMETOB HAa YPOBHE OCHOBHOTO
o01mero oopa3oBaHusI.

OOpa3oBarenbHble (PYHKIMU XWMHUH, M3y4aeMOW Ha YIiayOJIEGHHOM YpOBHE, pealu3yloTcs B
nporiecce (HOpMUPOBaHHMS 3HAHMA OCHOB XHUMHMUYECKOW HAayKHM Kak O0JIaCTM COBPEMEHHOTO
€CTECTBO3HAHHUSA, OOJACTH NPAKTHUUECKON MAESITeNTbHOCTH 4YelIOBEKa M OJHOTO M3 KOMIIOHEHTOB
MHUPOBOHM KyJbTyphl. 3ajaya y4eOHOTO MpeaMeTa COCTOUT B (DOPMUPOBAHUU CUCTEMBI XUMHUYECKUX
3HaHUI — BaXHEWIMX (PAKTOB, MOHATUH, 3aKOHOB M TEOPETUYECKHUX IOJIOKEHHUM, JIOCTYIHBIX
0000111eHUT MHUPOBO33PEHUYECKOTO XapaKkTepa, sA3bIKa HAyKH, B MPUOOIIEHWH K HAYYHBIM METO/aM
MO3HAHUS TPH M3YYEHUU BELIECTB U XUMHYECKHX peakuuid, (OpPMUPOBAHMM U Pa3BUTHH
MO03HABATENIbHBIX YMEHHUH U CIOCOOOB AEATEILHOCTU M UX MPUMEHEHUH B yueOHO-IIO3HABATEILHON U
y4eOHO-MCCIIEIOBATENbCKON  JACATENbHOCTH, OCBOCHMM TIpaBHJ 0Oe30MacHOro oOpamieHus ¢
BEIIECTBAMH B ITOBCETHEBHOM JKU3HHU.

Henu u3ydeHUs XUMHUU OTpPa)arOT HAMpPaBICHHOCTh OOy4eHHs Ha Pa3BUTHUE M CAMOPAa3BUTHE
JUYHOCTH, (popMHpOBaHHE €€ UHTEITIEKTa U 00ILeH KyJIbTYphI.

M3yueHne XMMHUH HAIPaBJICHO HA JTOCTHKEHUE CIIEAYIOIINX LIETIeH:

¢dbopMHpOBaHHE WHTEIUIEKTYaJIbHO pa3BUTOW JIMYHOCTH, TOTOBOM K camMooOpa30BaHUIO,
COTPYIHUYECTBY, CaMOCTOSATEIbHOMY MPHUHATHIO PEIICHUH, CIOCOOHOM aganTHpoBaThCsl K OBICTPO
MEHSIOIUMCS YCIOBHSIM JKU3HU;



(GbopMHpOBaHHE CUCTEMBI XUMHUUECKUX 3HaHUN KaK KOMIIOHEHTA €CTeCTBEHHO-HAyYHOU KapTUHBI
MHpa, KaK OCHOBBI ISl IOHUMAHUSI XMMUYECKON CTOPOHBI SIBJICHHI OKPYKAIOIIET0 MUPA, OCBOEHUE
SI3bIKA HAYKU;

mpuoOIIeHne OOYJaroIMXCsl K CaMOCTOSTEIBHOW TO3HABATEIILHOW M HCCIEAO0BATEIIbCKOM
NesITeNIbHOCTH, K HAyYHbIM METOaM MO3HaHuA, ((OPMHUPOBAHUE MOTHBAIIMH U PAa3BUTHE CIIOCOOHOCTEM
K U3YUYCHUIO XUMHH;

dbopmupoBanue o0mell GyHKIIMOHATLHON M €CTeCTBEHHO-HAYYHON TPaMOTHOCTH, B TOM YHCIIE
YMEHHI OOBSICHATh U OIICHMBATHh SIBJICHUS OKpPYXKAIOIIET0 MHpa, HCIONb3ysd 3HAHHUS W OIIbIT,
MOJIy4YE€HHBIE MPU U3yYECHUH XUMUHU, IPUMEHATH UX TPU PEIICHUU MPoOJIeM B MOBCEAHEBHON KU3HU U
TPYAOBOM AEATEIBHOCTH;

pa3BUTHE y 00YJAIOIIMXCS HHTEpeca K U3YUCHHUIO XUMUU U cepaM IesTeIIbHOCTH, CBSI3aHHBIM C
XUMHEH, MOTHBalUsi K OCO3HAaHHOMY BBIOOPY COOTBETCTBYIOLIErO MNpoduis W HalpaBIEHHOCTH
JanbHEHIIeTo 00ydIeHHUS;

OCO3HaHUE IIEHHOCTH XHMMHUYECKHUX 3HAHUM B JKU3HM YEJIOBEKAa, MOBBIIMICHHE YPOBHSA
9KOJIOTUYECKON KYJIbTYpbl, HEIPUATHE ACUCTBUN, IPUHOCSIIMUX BPEl OKPYKAIOIIEH Cpeie U 310POBbIO
JTIOJIEH;

npuobpereHue O0Oy4YalOIMMHUCA OMNBbITa CAaMOMO3HAHMS, KIIOYEBBIX HABBIKOB (KJIIOUEBBIX
KOMITETEHITHH ), HEOOXOUMBIX JIJISl Pa3IMYHBIX BUJIOB JCATCIHLHOCTH.

Ha yrny6nénnoe usydyenue ydeOHOro mpeamera «Xumus» oTBogutcs mo 102 gacoB B 8 u 9
Kiaccax (3 gaca B Hezelno), Bcero 204 gaca 3a 1Ba roga oOydeHus.



COJEP)KAHUE OBYYEHUA
8 KJIACC

IlepBoHayabHbIe XUMHYECKHE TOHATHS

XuMus — BakHas 00JIACTh €CTECTBO3HAHMSI W TPAKTHYECKON NEATEIHbHOCTH YeJIOBEKa.
[Mpenmer xumuu. Ponp xumum B JKU3HM 4enoBeka. Kparkue cBeaeHus o0 wuCTOpHH
BO3HUKHOBEHHUS U Pa3BUTHUS XUMHH. XUMUS B cucTeMe Hayk. Tena u BemectBa. dusnueckue u
XUMHYECKHE CBOMCTBA BELIECTB. ArperatHble COCTOSIHUS BeliecTB. [IoHsATHE 0 TeopeTHYecKuX u
SMIIMPUYECKUX METOJIaX IO3HAHUSI B ECTECTBEHHBIX HaykaX. [IpeacraBieHuss o HaydHOM
MO3HAHUY Ha SMIIMPUIECKOM YPOBHE: HAOIIOICHNE, U3MEPEHHE, SKCTIEPUMEHT, MOJICIIUPOBAHHE,
Bbluncienue. [lpencraBieHuss 0 HayyHOM ITO3HAHUU Ha TEOPETUYECKOM YpOBHE: Hay4yHbIE
dakThl, mpobsemMa, TUIIOTe3a, TEOPHs, 3aKOH.

A3p1k xumun. ICTOYHUKY XUMHYECKOH HHPOpMAITHH.

[TonsTHe 0 Merogax pabOTHI C XMMHYECKMMH BemecTBaMu. OO0OpynoOBaHUE MIKOJIBHOM
XUMUYecKou J1aboparopuu. [IpaBuna 6e3omacHoro oOpamieHus ¢ BeMeCTBAMH U JIa0OpaTOPHBIM
000pyTIOBaHUEM.

Uuctele BemectBa M cMecH. llpupoanble cmecu: BO3AyX, NPHUPOIHBIA ra3, HeQTh,
MPUPOJHBIE BOJbI, TOPHBIE MOPOALI U MUHEpasbl. [IOHATHE O TOMOrE€HHBIX M Te€TEPOTre€HHBIX
cMmecsx. CriocoOsl pa3aenenus cmeceil. O4ncTKa BEIecTB.

BemectBa M XuMuuyeckue peakuud. ATOMBI U MOJEKYJIbl. XUMHYECKHE HJIEMEHTHI.
CuMBOJIBI XUMUYECKUX 3JIeMEHTOB. [IpocThie U crnokHble BemiecTBa. MeTamibl 1 HEMETaILIbI.
BemiectBa MOJIEKYISIpHOTO M HEMOJIEKYJISIPHOTO CTPOCHUS.

Xumuueckass ¢dopmyna. BaleHTHOCTP aTOMOB XMMHYECKHUX OJEMEHTOB. 3aKOH
MOCTOSIHCTBA cocTaBa BemiecTB. OrmpeneieHre BaJ€HTHOCTH JJIEMEHTOB MO (dopMyliaM
OMHApHBIX COCNMHEHWUN U cocTaBlieHUE (OpMyll OWHAPHBIX COCOUHEHH IO BAJEHTHOCTH
aneMeHToB. OTHOCHUTENbHAs aToMHasi Macca. OTHOCHUTENIbHAsT MOJIEKYJIsipHas Macca. MaccoBast
JI0JIsl XUMHYECKOT0 3JIeMeHTa B coequHeHnH. Haxoxaenue npocteiieit popMyIbl BeniecTa mo
MacCOBBIM JIOJISIM 3JIEMEHTOB.

KonunuectBo BemectBa. Moabs. MonsipHas macca. B3auMocCBsI3p KONIMUYECTBA, MAcChl U
YHClla CTPYKTYPHBIX EJIMHHI[ BellecTBa. PacdeTsl mo (opMmylnaM XUMHUYECKUX COCTUHEHHIA.
Monsipuas Macca cMecu BellecTB. MoiibHas A0S XMMHYECKOrO 3JIEMEHTa B COEAMHEHMU.
Haxosxnenue npocreiimielt popmMyIibl BEIIECTBA IO MOJIBHBIM J0JISIM 3JIEMEHTOB.

Pu3nyeckue U XMMHYECKUE SIBJICHUS. XMMHUYECKasl PEaKkus U €€ IMPU3HAKHU. Y CIOBUS
MPOTEKAHUSI XUMUYECKUX PEaKIMil. 3aKOH COXpPaHEHUsI MacChl BEIECTB. ATOMHO-MOJIEKYJIsipHast
teopud. Kuznp u pesarenbHocTh M.B. JloMoHocoBa. XumMuueckue ypaBHEHHUs. TuIbl
XUMUYECKUX PEaKIui (COeIUHEHUs, pa3JIoXKEHUs, 3aMmelleHus, oOMmeHa). Pacdersl 1o
XUMUYECKUM YPaBHEHUSIM.

DKCIEepUMEHTATbHOE U3YUYEHUE BEILIECTB U SIBICHUI. 3HAKOMCTBO C XUMUUYECKOU MOCY 101,
C TmpaBWjiaMd paboTel B Jabopatropud M NpueMamMu oOpareHuss ¢ J1abopaTOpPHBIM
obopynoBanueM. M3ydyeHue u ommcanue (QU3NIECKUX CBOWCTB OOpa3IOB HEOPTraHUUYECKHX
BEIIECTB — METAJJIOB M HeMeTauoB. Habmronenne gusndeckux (TUiaBlieHUE BOCKA, TAsTHUE JIbJIA,
pacTupaHue caxapa B CTYIIKE, KUIIEHHE M KOHACHCAIUs BOJAbI) U XUMUYECKUX (TOPEHUE CBEYH,
MPOKAJIMBAaHWE MEIHOW IMPOBOJIOKU, B3aMMOJICHCTBHE COJABI WJIM MeJa C COJITHOW KHCIIOTOM)
spieHnii. O3HaKOMJIEHHE C oOpaslaMu BeHIeCTB KoindecTBOM | Mosb. Habmionenwe u
OIHMCaHNE MPU3HAKOB MPOTEKAHMS XUMUYECKUX PeaKInii (pa3iokeHne caxapa, B3auMOICHCTBIE



CEpPHOM KHCIIOTHI C XJOPUIOM Oapwuisi, MONMydeHHe U pasznoxkeHue rumpokcuaa menu (II) mpum
HarpeBaHuM, B3aUMOJACHUCTBUE eneza ¢ pactBopoM comu Mmeau (II). Mzydenume crmoco6oB
paszeneHus cMecedl (C TOMOIIbI0 MarHuTa, (GUIBTpOBAaHWE, BBIMAPUBAHUE, TUCTHILIAIMS,
xpomarorpadusi), TpoOBEICHHE OYMCTKHU MOBapeHHOU coy. HabmroneHne u onucaHue OIBITOB,
WUTFOCTPUPYIOLIUX 3aKOH COXPAaHEHHUS MACCHI.

Baskneiilue npeacTaBUTeId HEOPraHUYECKHUX BellecTB

[IpencraBnenus o rasax. Bo3myx — cmech razos. CocrtaB Bo3ayxa. 3akoH ABOraipo.
Mounsipabiii 00bEM Ta30B. OTHOCHTEIBHAS IUIOTHOCTH Ta30B. OmpeneneHue OTHOCHUTEIBHOU
MOJIEKYJIIPHON MacChl Ta3000pa3HOTO BEIIECTBA IO W3BECTHONM OTHOCHTEIBHOW TUIOTHOCTH.
OOBEMHBIE OTHOIIIEHUS Ta30B MPH XUMUYECKHUX PEAKITHSIX.

Kucnopon — »snemeHT m mpoctoe BeniectBo. HaxoxkzneHue kuciopojga B IPUPOLE,
buznyeckue U XMMHYECKHUEe CBOIMCTBA (peakluu ropeHus u okucienus). [lponeccsl okucienus B
)kuBor mipupone. Oxcunbl. [lpumenenue kucimopoga. CrocoObl TONYYEHHUS KHCIOpPOJa B
naboparopun W mpombiuieHHOCTU. [loHsATHE O Kartamusarope. KpyroBopor kuciopoga B
npupone. O30H — aoTpornHas MoauduKaius kuciaopoaa. O30HOBEIN CIIOH, ero 3HaUCHUE s
JKUBBIX OPraHU3MOB. Pa3pymieHue 030HOBOro Ciosl.

TennoBoir >(pdekT XUMHUYECKOW peaklu, TEPMOXHMHYECKHUE YypaBHEHHS, JK30- U
SHAOTepMUYECKHe peakuuu. TornuBo. Mcmnonp3oBaHWe yriisi 1 ME€TaHa B KayeCTBE TOILIMBA.
3arpsizaenue Bo3ayxa. [lorstre o mapHukoBoM 3 dexTe.

Bonopon — »neMeHT uM mpocroe BemiecTBO. HaxokaeHue Bogopojga B NPUPOJIE,
buznyeckue U XUMUYECKUE CBOICTBA, MPUMEHEHHUE, cocoObl nonydyeHus. [lonarue o kucmorax
u coiiax. Micnonb3oBaHue BOAOPO/Ia B KAUECTBE TOILIMBA.

Bopna. ®usnueckue coiictBa BoAbl. Bona kak pacrsopurens. PactBopsl. Hacklmennsle u
HEHACBIIICHHbIE PAacTBOPBL. PacTBOpUMOCTH BemiecTB B Boje. DakTopsl, BIUAIOIIME HA
pacTBOPUMOCTb TBEPABIX U Ta3000pa3HbiXx BemecTB. CrnocoObl BhIpaKEHHs] KOHIIEHTPAIUH
pacTBOpPOB: MaccoBasi JOJs PACTBOPEHHOI'O BEIIECTBA, MOJISIpHAs KoHIeHTpauus. Pomib
pacTBOPOB B MPUPOE U B )KMU3HU YEJIOBEKA.

Xumudeckue cBoicTtBa Bojbl. [loHsatne 00 ocHoBaHusx. [loHsTHE 00 WHIWKATOpax.
Kpyrosopot Boasl B nmpupojae. 3arps3HeHrne NpupoAHbIX BoA. OXpaHa M OYMCTKA MPUPOJIHBIX
BO/I.

Knaccudukanus neopranmueckux coeauHeHuit. Oxcuapl. Kiaccudukanust OKCHIOB:
coieoOpaszyromye  (OCHOBHBIE,  KHUCIOTHBIC, aM(OTEpHbIE) W  HECoJeoOpasyroIne.
MexnayHaponHass HOMEHKJIAaTypa OKCHAOB. TpHUBHAiIbHbIE HAa3BaHUS OKCHIOB. Pu3nueckue H
XapaKTepHbIE XMUMHYECKHE CBOMCTBA OKCHUIOB (B3aMMOJICHCTBHE C BOJOW, C KHUCIOTAMH H
OCHOBaHUSIMHU, C APYrUMH okcugamu). [looyueHrue oKCcuioB.

[loHsiTHE O TMAPOKCHIIAX — OCHOBAHMAX M KHCIOPOACOJEPKAIIUX KHUCIOTax. KHCIOTHI.
Knaccudukanusa kucinor. MexayHapoaHas HOMEHKIATypa U TpUBHAJbHbIE Ha3BaHUS KUCIOT.
®usnueckue U XMMHUYECKHE CBOMCTBAa KHUCJIOT (B3aMMOJEWUCTBHE C METaJUIaMU, C OKCHUIAMU
METaJNIOB, OCHOBaHUAMH M coyiiMu). Psg aktuBHoctu metaioB H.H. bekerosa. [lomyuenue
KHCIIOT. KucnoTsl B mpupoje, NpUMEHEHUE BaXKHEHUIITUX KUCIIOT.

OcHoBanns. Kiaccudukanusi OCHOBaHMIA: WIENOYM M HEPACTBOPHUMBIC OCHOBAHUSI.
MexnyHapoaHasi HOMEHKJIaTypa OCHOBaHMM. TpuBHanbHble Ha3BaHUs OocHOBaHUM. Illemoun, nx
CBOWCTBa (B3aMMOJICHCTBHE C KHCIOTHBIMH OKCHUIAMH, KHUCIOTAMH U COJSIMH) M CIIOCOOBI
nosydeHusi. HepacTBopuMmble OCHOBaHMs, MX CBOWCTBA (B3aMMOJCUCTBHE C KHCIOTaMH) W
criocoObl monmydeHus. AmporepHocTh. [loHsiTHe 00 amM(oTepHBIX THAPOKCHUIAX (HA TpUMEpe



TUAPOKCUIOB LIMHKA M aFOMUHHUS): XUMUYECKHE CBOWCTBA (B3aUMOJACHMCTBHE C KHUCIOTAMU U
1IeJI04aMu) U MOJTy4YeHHUE.

Conu (cpeaHue, KUCIbIE, OCHOBHBIC, JIBOMHBIC). MexXIyHapOoaHass HOMEHKJIATypa COJEH.
TpuBnanbHbIe Ha3BaHUS coyieil. DU3NYECKHUE U XapaKTEPHbIE XUMUYECKUE CBOKMCTBA HA PUMEPE
cpennux coneit. [TonyueHnue cosei.

I'eneTnyeckas cBsI3b MEXKy KilacCaMl HEOPTaHUYECKUX COCTMHEHUM.

DKCIEPUMEHTATbHOE U3YUYE€HUE BEILIECTB U SIBJICHUI:

KOJIMYECTBEHHOE OIPEEIICHUE COAEPIKAHNS KUCIOPOAa B BO3AYXE;

noJjlyueHue, coorpanue, pacrio3HaBaHUE U U3yYeHHE CBONCTB KUCIOPO/Ia;

HAOJIO/IEHUE B3aMMOJICHCTBHS BEIIECTB C KHUCIOPOJIOM U YCIOBUH BO3HUKHOBEHUS H
MpEeKpaIeHus: TOPEHUs;

03HAKOMJIEHHE C 00pa3l[aMH OKCHUIOB U OMMCAHHUE UX CBOWCTB;

MoJTy4eHHUe, COOMpaHue, paclio3HaBaHUE U U3YYCHHE CBOMCTB BOOpo1a (TOpeHue);

B3auMoieiicTBue Bogopoaa ¢ okcugom meau (II);

UCCIIeIOBaHHE 0COOEHHOCTEH PacTBOPEHUS BEIECTB C PA3IMYHON PaCTBOPUMOCTHIO;

IIPUTOTOBJIEHUE PACTBOPOB C ONPEIECICHHOW MaCCOBOM JI0JIEH PACTBOPEHHOIO BEILIECTBA;

MIPUTOTOBJIEHUE PACTBOPOB C OMNPEIEICHHOW MOJISIPHOM KOHILIEHTpAIMeld PacTBOPEHHOTO
BEIIECTBA;

B3aMMOJICHCTBHE BOJBI C METAJUTAMHU (HATPUEM U KAIBIIHEM);

ONpeIeJICHUE PACTBOPOB KHUCIIOT U IIEJIOYEH C TOMOIIBI UHIUKATOPOB;

UCCclIeJoOBaHie 00pa3lloB HEOPTaHUYECKUX BEIIECTB PA3IMYHBIX KJIACCOB;

u3ydyeHue B3aumojeiicteus okcuzna meau (II) ¢ pacTBopoM CEpHON KHCIOTHI, KMCIOT C
METAJJIAMH, PEAKLIUI HEUTpaATU3aLUK;

MOJIy4YeHUE HEPACTBOPUMBIX OCHOBAHHWM, BBITECHEHHWE OJHOIO MeETala APYTMM H3
pacTBopa coiu;

B3aUMOJICHCTBUE THUIPOKCUA IIUHKA C PACTBOPAMH KUCJIOT U LIEJI0YEH;

pelIeHue HKCIEPUMEHTANbHBIX 3ajad no Teme «OCHOBHBIE KIJIACCHI HEOPTraHUYECKHX
COCTUHEHUINY.

Ilepuonuveckuii 3axkoH u Ilepuoanmyeckasi cucrema xumu4deckux iementos /[, U.
MenpaeneeBa

Crpoenue atoMoB. XuMHuueckasi CB3b. OKHCIUTETbHO-BOCCTAHOBUTEIIbHBIEC PEAKLIUH.

[lepBble TOMBITKA KJIACCU(PUKALUN XUMHUECKUX dyieMeHToB. [loHsTHE o0 rpynmax
(ceMelicTBax) CXOAHBIX 3JIEMEHTOB: ILEJIOYHBIX U IIEJIOYHO3EMEIbHBIX METalljiaX, rajoreHax,
MHEPTHBIX (OJAropoJHBIX) ra3ax. JJIEMEHTBI, KOTOpble O0pa3yloT amM{QOTEpHbIE OKCHIBI U
TUAPOKCHUIBI.

[lepuoanueckuii 3akoH. OTkpbiTue [lepronuueckoro 3akoHa. I[lepuoaumueckas cucrema
xumuuecknx 3neMeHToB J[. Y. MenaeneeBa. Koporkoneproanas v JIMHHOTIEPUOAHAS (HDOPMBI
tabmuubl «[leprogndeckas cucrema xumuueckux snneMeHntoB Jl. M. MenneneeBay. [lepuoast u
rpynisl (A- u b-rpynmsr).

Ctpoenune aromoB. CoctaB aroMHbIX siaep. M3oronbl. PagmoakTMBHOCTh. DJIEKTPOHBI.
DJNIeKTpOHHAss OpOWTadb. DHEPreTUYECKHe YPOBHH WM IOAYypOBHH aToma: S-, p-, d-opOuTaim.
DJNeKTpOHHbIE KOH(UIypalud H 3JIEKTpOHHO-Tpaduueckue ¢(opmyiasl aromMoB. DuznyecKuid
CMBICJI TIOPSIIKOBOTO HOMEpa, HOMEpa NepHoJia U rpymnmbl 3jieMeHTa. CTpoeHue 3JIeKTPOHHBIX
ob6onouek aroMoB TepBbIX 20 xumuueckux diemMeHTOB Ilepuommueckorr cucremsr J[. U.
MenpneneeBa: pacHpeiesieHHe JJIEKTPOHOB IO JHEPreTUYECKHM YPOBHSM, MOIYPOBHSM U
opouransam. ®usznueckuii cmbica [leproandyeckoro 3aKoHa.



3aKOHOMEPHOCTH U3MEHEHUS painyca aTOMOB XUMUYECKUX 3JIEMEHTOB, METAIITIMYECKUX U
HEMETAJUIMUYECKUX CBOMCTB IO TpynnaMm U nepuojiaM. M3MeHeHne KUCIOTHO-OCHOBHBIX CBOMCTB
COCIMHEHUN XMMHYECKUX 3JIEMEHTOB B MEpPUOAAX U Ipymnmnax. XapaKTEPUCTHKA XUMUYECKOTO
3JIEMEHTa MO ero nojoxeHuto B [lepuoanueckoit cucrteme . . Menneneena.

3nauenue Ilepunonnueckoro 3akoHa u [leproanyueckoil CUCTEMbl XUMHUYECKHUX 3JIEMEHTOB
JUIs pa3BUTHs HayKU U npakTuku. JI. 1. Mennenees — y4eHbll U IpayKJaHUH.

DNEeKTPOOTPULIATEILHOCTh ~ XUMHUUYECKUX  AJIEMEHTOB. XHMHYECKass CBs3b. Bujubl
XUMHYECKON CBSI3U: KOBAJICHTHAs MOJSpPHAs CBSA3b, KOBAJCHTHAs HEMOJSpPHAs CBsA3b, MOHHAA
CBs3b. MexXaHu3Mbl 00pa30BaHUs KOBAJICHTHON M MOHHOM CBSI3U. DJIEKTPOHHBIC U CTPYKTYPHBIC
¢dbopmyel BemecTB. KaTHOHBI M aHHOHBI.

Kpucrannuyeckne u amopdHbie BemecTBa. THMBl KPUCTALTMYSCKUX PEIICTOK: HMOHHAS,
aTOMHas1, MOJIEKYJISIpHAsl U UX XapaKTEPUCTHUKH.

Crenenr oxucneHus. OmnpeneneHue CTENeHEW OKUCIEHUS aTOMOB B OWHApHBIX
coeMHEHUsIX. OKUCIUTENIbHO-BOCCTAHOBUTEIbHBIE peakuuu. [Ipomecchl OKUCIEHUS U
BOCCTaHOBJIEHUs. Okucnutenu U BoccTaHoBUTeNU. (COCTaBIEHHE YPAaBHEHH MPOCTHIX
OKHUCJIUTEIHbHO-BOCCTAHOBUTENBHBIX PEAKIUIl U pacCTaHOBKA B HUX KO3(()UIIMEHTOB METOA0M
3JIEKTPOHHOTO OajaHca.

DKCIEPUMEHTATbHOE U3YUYECHUE BEILIECTB U SIBJICHUI:

03HAKOMJICHHE C 00pa3I[aMy METaNIOB M HEMETAaJJIOB;

MOJIETTUPOBAHUE CTPOCHHUS MOJIEKYN MPH MOMOIIY PUCYHKOB, MOJEJEH, MEKTPOHHBIX U
CTPYKTYPHBIX (popmyir;

MIPOBE/ICHUE OIBITOB, WILTIOCTPUPYIOMINX MPUMEPHI OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii (ropeHue, peakiiuy Pa3IoKeHHsI, COCTUHEHUS ).

MexnpeaMeTHbIe CBS3H

Peanuzarus MeXNpeaAMETHBIX CBA3€H MpU U3yUYEHUU XMMHHU B 8 Kjlacce OCYIIECTBISETCS
Yyepe3 UCTOIb30BaHUE KaK OOIINX €CTeCTBEHHO-HAYYHBIX MOHATHH, TaK U MOHATHHA, MPUHSATHIX B
OT/IENIbHBIX €CTECTBEHHBIX HAYKaX.

OO0mue ecTecTBEHHO-HAYYHBIC MOHATHS: siBJIeHHE (TIpoliecc), Hay4dHbIN (haKT, TUIIOTE3a,
Teopusl, 3aKOH, aHAJIM3, CUHTE3, KiIaccu(duKalys, NepuoJuIHOCTh, HAOII0JeHIE, SKCIIEPUMEHT,
MOJICJIUPOBAHUE, UBMEPEHUE, MOJEIIb.

Ou3uka: SBICHUS TPUPOABI, (PUINYECKUE SBJICHHS, BEIIECTBO, TeJNO, (U3HUECKUE
BEJIMYMHBI, €IUHUIBI HU3MepeHus, o0bEM, Macca, arperatHble COCTOSIHHE BEIeCTBA, aToM,
JJIEKTPOH, MPOTOH, HEUTPOH, HMOH, MOJIEKyJa, CTPOEHHE Tra30B, XKHUAKOCTEH M TBEPIbIX
(KpHCTANIMYECKUX ) TEII, JIEKTPUICCKHH 3apsi]l, KOTUIECTBO TEILIOTHI.

Buonorus: 6uocdepa, horocunres, mpoueccsl 0OMeHa BEIIECTB.

['eorpadus: armocdepa, ruapochepa, MHHEpabl, TOPHBIE TIOPOJBI, IOJE3HbBIE
HCKOIaeMble, TOIUTMBO, BOJHbIE PECYPCHI.

TexHomorusi:  TexHochepa, MPOUZBOJACTBO, XHUMHUYECKHE  TEXHOJIOTHH,  CBIPbBE,
KOHCTPYKIIMOHHBIE MaTepUAIIbI.

9 KVIACC

BemrecTBo M XMMH4YeCKasi peaKkIus

[ToBTOpenre W yriyOseHHWE 3HAHUN OCHOBHBIX pa3fenoB Kypca 8 kmacca. CtpoeHue
atoMoB. CBoiicTBa aTOMOB XHMHUYECKUX JJIEMEHTOB, MX KOJIHYECTBEHHBIE M KaueCTBEHHBIC
XapaKTEPUCTUKHU (paguyc, DJIEKTPOOTPULIATENLHOCTD, DHEPTHUA MOHM3ALINH).



[TocnenoBaTenbHOCTh 3alONHEHUST D3JEKTPOHHBIX OpOMTaNeld aTOMOB MajblX IEpUO/IOB.
OCOOCHHOCTH ~ 3allOTHEHHS  JJIEKTPOHHBIX  OpOWTaned aTOMOB  OOJBIIUX  MEPUOJIOB.
[Tepuoanueckast cucreMa XMMUYECKUX 3JIEMEHTOB B CBETE MPEJCTABICHUN O CTPOCHUH aToMa.
CreneHp OKHCIEHUS U BaJIEHTHOCTb. lIpencraBieHne o nepuoanveckoi 3aBUCUMMOCTH CBOMCTB
XUMHYECKHX  DJIEMEHTOB  (3JIEKTPOOTPHUILIATENBHOCTh,  OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE
CBOMCTBA, KMCIIOTHO-OCHOBHBIE CBOMCTBA OKCUJIOB U THUJIPOKCUIOB) OT CTPOCHHUSI aTOMa.

CrtpoeHue BemecTBa. BemiectBa B TBEpAOM, KHUAKOM M ra3000pa3HOM COCTOSIHUU. BHIIBI
XUMHUYECKON CBSI3U: MOHHAs, KOBaJieHTHas (HEmojspHas, MOJspHas); OOMEHHBIH U JOHOPHO-
aKIETITOPHBIN MEXaHU3M 00pa30BaHMS KOBAJCHTHOM CBSI3H.

MexMoneKkyaspHble B3aUMOAECHUCTBUs (BOIOpOAHAs CBA3b, cuibl BaH-nep-Baanbca).
Tunel KpUCTANIMYECKUX PEHIETOK — aTOMHas, MOHHAs, METAJUIMYECKas, MOJICKYJsIpHas — U
OCOOEHHOCTH UX CTPOEHHUsA. 3aBUCHUMOCTh CBOWCTB BEIIECTBA OT THIMA KPUCTAUIMYECKON
PELIETKH U BUJIa XUMUYECKOH CBS3H.

OcHOBHBIE 3aKOHOMEPHOCTH TMPOTEKAHMUS XUMHUYECKHX peakiuii. Kiaccupukanus
XUMHUYECKHX PEAKIM M0 pPa3IUnYHbIM MpH3HaKaM (MO YHCIy W COCTaBy YYaCTBYIONIMX B
peakuuu BEUIeCTB, M0 TEIIOBOMY 3P QeKTy, 10 U3MEHEHHUIO CTENEeHEH OKUCIECHUS XUMHYECKUX
3JIEMEHTOB, 1O OOpaTUMOCTH, MO YYacCTHIO KaTaliu3aTopa, IO arperaTHoMy COCTOSHHUIO
pearupyoIux BEIIECTB).

DONEeMEHTBl XMMHUYECKON TEPMOAMHAMMKHN. DHEpPreTuka XUMUYECKUX peakuui. TemioBoi
3¢dexT XumMHUecKoM peakuuu. OK30- U DSHIOTEPMHYECKHE pPEaKIUH, TEPMOXUMHYECKHE
ypaBHeHus. 3aKoH ['ecca u ero ciaeacTBus. Beruucinenus no TepMOXMMUYECKUM YPABHEHUSIM.

[lonsiTHE O CKOPOCTHM XMMHYECKOM peaklUMu. 3aKOH JEHCTBYIOIUX Macc. PakTopsl,
BIUSIONIME HA CKOPOCTh XMMHUYECKON peakiuu. JHeprus axtupauuu. [loHaTtne o karamuse.
®epmenTsl. UHTHOUTOPHI.

[TonsitTue 00 oOOpaTUMBIX W HEOOPAaTHUMBIX XHMHUYECKHX peakuusx. [loHstue o
XAMHYECKOM paBHOBecuu, npuHuun Jle Illarense. VYcioBUS CMEMIEHUS XUMHUYECKOTO
paBHOBecHs. PaKTOPHI, BIUSIONUIME HA COCTOSIHUE XUMHUECKOTO paBHOBecus. [IpornosupoBanue
BO3MOKHOCTH TPOTEKAHWS XMMHYECKUX IPEBpPAlICHUN B PA3IMYHBIX YCIOBHSAX HAa OCHOBE
MPEJICTaBICHUI 00 U3YUEHHBIX 3JIEMEHTAaX XUMUYECKOW KUHETUKH U TEPMOIMHAMUKH.

OKHUCIHUTENbHO-BOCCTAHOBUTENbHBIE  peakiuu.  OKUCIUTENbHO-BOCCTAHOBUTEIbHBIE
CBOMCTBAa XMMUYECKHX 3JIEMEHTOB, 3aBUCUMOCTb OT CTEIIEHU OKUCEHUs. BaskHble OKuCANTENH U
BoccTaHOBUTENW. llepmanranar kammst  (xapaktepuctuka). CocraBlieHHE  ypaBHEHUH
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAaKIM C MCHOJIB30BAHUEM METOJAa JJIEKTPOHHOI'O
Oananca.

ONEeKTpoNuTHYeCcKass JAuccouuanus. XUMHUYECKHE peakluu B pacTBopax. Teopus
AJIEKTPOJIMTUYECKON uccormaluu. PactBopenne kak pusnko-xumudeckuid mporecc. [lorstue o
TUAPATaX M KPUCTAUIOTUApATaxX. OJEKTPOJUTBI M HEINEKTPOJUThl. KaTWOHBI, aHHMOHBI.
MexaHu3M AUCCOIUAINH BEIIECTB C Pa3IMYHBIM BUAOM XUMHUECKOH CBs3U. CUIIbHBIE U ClIa0bIe
AeKTpoJuThl. CTeneHb JUCCOIMAIMU, KOHCTaHTa Auccouuaui. MloHHoe nmpou3BeeHne BOJbI.
Bonopoansiit nokazarens. UHAMKATOPHI. DJIEKTPOJIUTHYECKAS JUCCOLUALMS KUCTOT, OCHOBAHMI
U COJIEH.

Peakniun  woHHOro oOOMeHa. YCIOBHUS TPOTEKAHUS PEAKIMH HMOHHOrO OOMeHa.
MounekynsipHble, MOJHBIE M COKpAallCHHbIE MOHHBIE ypaBHEHHUs peakiuil. CBoilcTBa KHUCIOT,
OCHOBaHMW H COJIEM B CBETE€ TPEACTABICHHH 00 JJICKTPOJUTUYCCKON JTHUCCOIHAIINH.
KauecTBeHHBIE peaklIi HA HOHBI.



I'maponus coneil. oHHbIE ypaBHEHMSI THUIPOJIM3a COJel. XapakTep Cpedbl B BOJIHBIX
pacTBopax cosei.

OKCIEPUMEHTAIbHOE U3YYCHHE BELIECTB M SIBJIICHUW: O3HAKOMJIEHHE C MOJEISIMU
KPUCTAJIMYECKUX PEHIETOK HEOPTaHWYECKUX BELIECTB — META/NIOB MU HEMETaJuloB (rpaduta u
ajMasa), CJIOKHBIX BEIIECTB (XJIOpUAa HATPHs);

HCCJIEI0BAHNE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOW PEaKLMU OT BO3JAEHCTBUS Pa3TUUHBIX
(daxTOpoB;

OTIBITHI, WILTIOCTPUPYIOIINE 00PATUMOCTh XUMUUYECKUX PEaKLnit;

HCCIIEIOBAaHUE AJIEKTPONPOBOJAHOCTH PAacTBOPOB, TMpoliecca AMCCOIHUAIMN  KHUCIOT,
IIEI0YEH U COJIeH;

MPOBE/ICHUE OIBITOB, WJUIIOCTPUPYIOLIUX MPU3HAKH MPOTEKAHUS pPEaKUUid HOHHOTO
obmeHa (0Opa3oBaHUE OcajiKa, BBIJICJICHUE Ta3a, 00pa30BaHUE BOIbI);

MPUMEHEHNE UHIUKATOPOB (JIaKMyca, METHJIOpaHka U GeHopTaniennHa) 1yisi OonpeeIeHIs
XapaxkTepa cpe/ibl B pacTBOpax KUCJIOT, OCHOBAaHUH U COJIEH;

MIPOBE/ICHUE OIBITOB, WILTIOCTPUPYIOMINX MPUMEPHI OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakiuii (ropeHue, peakify pa3JIoKeHUs, COCTUHECHHS ),

pacrno3HaBaHHe HEOPTaHUYECKHX BEUIECTB C MOMOUIbIO0 KAYECTBEHHBIX pEeaKlUii Ha HOHBI;

pelIeHue 3KCIEepUMEHTANbHBIX 3a1ad Mo Temam: «OKHUCIUTENbHO-BOCCTAHOBUTEIbHBIC
peakiumy, «'uaponaus coneiny, « INEKTPOIUTHIECKAs JUCCOLIHALIUS».

HemeTauibl 4 MX coeJUHEHUSA

OO6mass xapaktepucTuka HemeTaioB. OCOOEHHOCTH CTPOEHHSI aTOMOB XHUMHYECKHX
AJIEMEHTOB, MPOCTBIX BEHIECTB, AOTponusa. OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA
HeMeTasuioB. CpaBHUTENIbHAS XapaKTEPUCTUKA COCIMHEHUN HEMETAILJIOB.

OOmiass xapakTepucTHKa rajoreHoB. OCOOEHHOCTH CTPOEHHS AaTOMOB, XapaKTepHBIE
crenieHn okucieHus. CTpoeHne M (puU3MUECKHe CBONCTBA MPOCTHIX BEIIECTB — TaJOr€HOB.
XUMHYECKHE CBOMCTBA Ha IMpUMEpPE XJopa (B3aMMOJECHCTBHE C METalJaMH, HEMETallaMH,
BOAOM, mienodyamu). XiiopoBojopod. ConsiHas KUCIOTa, XUMHYECKHE CBOWCTBA, MOJyYEHHE,
npuMeHeHue. JleiicTBrUe XJiopa U XJ0pOBOIOPO/Ia HAa OpraHu3M 4YesioBeKa. BaxHelime XJI10puIbl
U X HaxoxJaeHue B npupojie. [loHsaTre o KUCIopoacoaepKalux KUCIOTax XJIopa U UX COJISX.

VVIA-rpynmel. OcoOEHHOCTH CTPOSHHMSI aTOMOB, XapaKTEpHbIE CTEIEHU OKUCIICHHUS.
CrtpoeHue u (pu3mUecKkre CBOWCTBA MPOCTBIX BEIIECTB — KUCIOPOJA M CEPhl. AJUIOTPOIHBIC
MoauUKAIIMK KHCIOpoJa W cephl. XHMHYECKHE CBOWCTBA cepbl (B3aUMOJACKHCTBHE C
HEMeTaJUlaMHM, METaJUlaMH, KOHLEHTPUPOBAHHBIMH a30THOW U  CEPHOW  KHUCIOTaMH).
CepoBomopon, cTpoeHme, (U3MUECKHME W  XHMHUYECKHE CBOWCTBa  (KUCIOTHBIE U
BOCCTAHOBUTEJIbHBIE CBOMCTBA). OKCHIBI Cepbl Kak MPEICTABUTENN KHUCIOTHBIX OKCHJIOB.
CepHucras kuciora u ee conu. CepHast KUCIIOTa, (GU3NIECKUE U XUMHYECKUE CBOMCTBA (00IIHe
KaK MpeACTaBUTENS Kiacca KUCIOT U crneuuduueckue). Coau cepHOM KHCIOTHl. XUMHYECKUE
peakuuu, Jiexalue B OCHOBE MPOMBINIICHHOTO CIMOoco0a IOTYYeHHS CEPHOM KHCIOTHI.
[IpencraBneHuss 0 XUMUYECKOM MPOM3BOJACTBE M CBSI3aHHBIX ¢ HUM npodeccusx. [Ipumenenue
CEepHOM KHUCIOTH U cylibdaToB. KauecTBeHHBIC peaknuu Ha CyabpuT-, cynbdua- u cynabdar-
aHnoHbl. HaxoxaeHwe ceppl M €€ COCOUHEHUH B MpUpoje. XUMHUYECKOE 3arps3HECHHE
OKPYKAIOIICH Cpe/Ibl COCTUHEHUSMU CePhI (KUCIOTHBIE JOXIH, 3arpsi3HEHUE BO3/yXa), CIOCOOBI
€ro MpeAoTBpPAILEHUS.

OO6mas xapakTepucTuka 3JeMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKTepHbIE CTENIEHN OKUCTICHUS.



A30T, pacmpocTpaHeHHMe B INpupoie, (QU3NYECKUEe U XUMHUYECKHE CBOMCTBa
(B3aMMOJICHCTBIE C MeETajllaMH, BOJOPOIOM, KuciaopoaoMm). KpyroBopor azora B mpupone.
AMMHak, ero pU3NYeCKue U XMMHUECKHE CBOMCTBA (OKHCIIEHHE, OCHOBHBIC CBOWCTBA BOIHOTO
pacTBopa), MpUMEHEHHE M MOJIy4eHHE B JIaOOpaTOpUU U NPOMBINUIEHHOCTH. MoH amMMoHus,
JIOHOPHO-aKIENTOPHBIA MexaHu3M ero oOpasoBanus. Coau aMMOHHUSA, UX (QHU3HMYECKHE WU
XUMHUYECKHE CBOWCTBA (pa3lioKeHHWE U B3aWMOJCHCTBHE CO IIeoYaMu), MPUMEHEHHE.
KauecTBennas peakuusi Ha noHbl ammonus. Okcupst azota (I, 11, 111, IV, V). Azotucras kucnoTa.
A30THas KHCJIOTa, €€ ToJyueHHe, (GU3MYECKHe M XHMHYECKHE CBOWCTBa (0Omue Kak
IpeCTaBUTEN Kilacca KHUCIOT M CHeuu(uueckue), NpUMEHEHHE. XUMHUYECKHE peaKIHH,
JeKane B OCHOBE MOJyYEHHUsI a30THON KHCIOTHI B MPOMBIIUICHHOCTH. HUTpaThl M HUTPUTHI.
KauecTBeHHBICE peakiMd Ha HUTpPAT- W HUTPUT-QaHUOHBIL. XHUMHYECKOE 3arps3HCHHE
OKpY’Karollel cpeibl COeMHEHUSIMU a30Ta (KUCIOTHBIE TOXK]IU, 3arpsi3HEHUE BO3/IyXa, MOYBHI U
BOJIOEMOB).

®ocdop, amnorponHsle Moaupukauumu Qocdopa (Oembiii u  KpacHbI  pocdop),
duznyeckne W XHMHYECKHE CBOMCTBa (B3aUMOJNICHCTBHE C METAUIAaMH, KHCIOPOAOM,
rajoreHaMu, KOHIICHTPUPOBAHHBIMHU a30THOU M cepHOM kucioTamu). Okcuanl Gocdopa (111, V),
dbocdopras kucinoTa, GU3NIECKUE U XUMUYECKUE CBOMCTBA, MoJydeHre. KauecTBeHHas peakius
Ha (ocdar-uonsl. [Ipencrasnenus o ramorenunax gpochopa (1L, V).

[Tonatue o MUHEepaIbHBIX yA0OpeHHsIX. A30THBIE, PochOpHBIE, KOMITJICKCHBIE YA0OPEHHS.
XUMHYECKOe 3arpsi3HeHNE OKPYKalollel Cpeibl COeIMHEHUAMHU a30Ta u (ocdopa.

OO6mas xapaktepucThka djeMeHTOB I[VA-rpymnmbl. OCOOEHHOCTH CTPOCHHUS aTOMOB,
XapaKTepHBIC CTENICHN OKUCIICHUS.

VYraepon, amotponHbsie Moaudukanuu (rpadut, anmas, GymiepeH, rpadeH, HAaHOTPYOKH),
¢usznyeckue W XUMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB (B3aUMOJICHCTBUE C MeTalllaMH,
HEMeTaJUIaMH, KOHIICHTPUPOBAaHHBIMHU a30THOU M cepHOM KuciaotamH). [lorstue 06 amcopOumm.
Kpyrosopot yriepona B npupone. OKcuibl yriiepoa, ux Gu3nMuecKue U XUMUIECKIE CBOMCTBA,
NEHCTBUE HA JKUBBIC OPTaHHW3MBI, TMOJYYCHHE W MPUMEHEHHE. OKOJIOTHYECKHE MPOOIEMbI
atMocdepsl, cBs3aHHble ¢ okcugoMm yriaepoaa (IV). VYrompHas kuciaora W €€ COMHM, HX
dbusznueckue U XMMUYECKHE CBOICTBa, TmojdydyeHWe U mnpuMmeHeHue. KapOoHaTsl,
TUApOKapOOHATHI, UX CBoiicTBa. KadecTBeHHas peakuus Ha KapOOHAT-WHOHBI Vcmonb3oBaHHE
KapOOHATOB B OBITY, METUIIMHE, IIPOMBIIINIEHHOCTH U CEIbCKOM XO3SIICTBE.

[lepBoHavanbHble TOHATUS 00 OPraHMYECKHX BEIIECTBAaX KAaK O COCAUHEHUSX YIiepoja:
yIIeBONOPOAbl (METaH, STaH, STWIEH, AalleTUJIeH), 3TaHOJ, TJHUIEPUH, YKCYCHas KHCIIOTa.
[IpupoaHble MCTOYHHWKHU YTIIEBOJAOPOIOB (Yroib, MPUPOIHBIA Ta3, HEPTH), MPOIYKTHl HX
nepepaboTKU, UX POJdb B OBITY U TPOMBINIUICHHOCTH. [loHSATHE O OHMONOTHMYECKH Ba)KHBIX
OpraHMYECKHUX BEIIeCTBaX — KHpax, OelKax, YyrieBoJax — M HMX POJU B KU3HU 4YEJIOBEKA.
EnnHCTBO OpraHnyecKux U HEOPraHMYECKUX COSAMHEHUN.

Kpemuuii, ero ¢usnueckue M XMMHYECKHE CBONCTBA (B3aMMOJCHCTBHE C METalIaMH,
KHCIIOPOJIOM, YTIIEPOJIOM, TaJIOTeHAMH ), TOJIyYeHUE U pUMeHeHne. Pollb KpeMHUsI B IpUpOJIE U
texauke. Okeun kpemuust (IV), kpeMHueBas KHUCIOTa, CUIUKATHL: (QU3HUECKHEe M XUMHUYECKHE
CBOICTBa, MOJly4eHUE U MIPUMEHEHHE B OBITY U NMPOMBIIUIEHHOCTU. BaxkHeiiue crpoutenbHbie
MaTepuaibl: KepaMHuKa, CTEKJIO, IIeMEHT, OeToH, xene300eToH. I[Ipobmembr Oe3omacHOro
WCIIOJIb30BaHUS CTPOUTEIHLHBIX MAaTEPHUaIOB B MOBCEIHEBHOMN KU3HU.

bop. OcobGennoctu ctpoeHusi aroma. OOmMe TMpPEeACTaBICHUS O (U3UYSCKUX U
XMMHYECKHUX CBOMCTBaX. bopHas kucinora.

DKCTIepUMEHTAIBHOE U3yUEHUE BEIIECTB U SBJICHUIA:



03HAaKOMJICHHE ¢ 00pa3IiaMu IPUPOIHBIX XJIOPUIOB (TaIOTEHUIOB);

MPOBEJICHHUE OIBITOB, OTPAXKAIOMINX (PHU3UUECKHE M XUMUYECKUE CBOMCTBA TaJJOTEHOB M MX
COCJIMHECHU;

M3y4YE€HHUE CBOMCTB COJISTHON KHCIIOTHI;

IpOBeJICHNE KaYeCTBEHHBIX PEaKIMi Ha XJIOpUA-, OpOMUI- U HOIUA-UOHBI U HAOIIOCHHE
MPU3HAKOB UX MMPOTEKAHNUS;

03HAKOMJICHHE C 00pa3IlamMu Cephl U €€ MPUPOIHBIX COSTMHECHUN;

HaOJII0ZICHUE TIpoliecca OOYTIIMBaHUS caxapa Ioj] ICMCTBHEM KOHIICHTPUPOBAHHOM CEPHOI
KHCJIOTHI;

U3yueHHE XMMUYECKHX CBOMCTB pa30aBICHHON CEPHOM KUCIOTHI;

NPOBEICHUE KayeCTBEHHBIX peakUuMid Ha CyiabQua-, CylbQUT- U CcynbhaT-uOHBI U
Ha0JI0/IeHUE TPU3HAKOB UX MPOTEKAHMUS;

O3HaKOMJICHHE C (U3UYECKUMHU CBOMCTBAMHU a3oTa, ¢ochopa U HX COCTUHCHUH,
o0pa3iaMu a30THBIX U (HocHOPHBIX YIOOpEHHIA;

MoJTyueHue, coonpanue, pacrio3HaBaHUE U U3yYCHHE CBOMCTB aMMHAaKa, M3y4YeHHE CBOKCTB
coJied aMMOHHS,

IpOBeJICHNE KaYeCTBEHHBIX PEaKIMi Ha MOH aMMOHUS, HUTPUT-, HUTPAT- U (hocdaT-uoHBI
Y U3y4YeHHUE MPU3HAKOB UX MPOTEKAHUS;

U3y4EHUE B3aUMMOJEHUCTBUS KOHLEHTPUPOBAHHOW A30THOM KHUCJIOTBI C MEIBIO, CBOMCTB
dbochopHOI KUCIIOTHI K €€ COJICH;

03HAKOMJICHHE C MOJIEISIMU KPUCTAIIMYECKHUX PEIIETOK aiMmasa, rpadura u dynnepeHa, ¢
MPOIECCOM aACOpPOLMK PACTBOPEHHBIX BEUIECTB AKTUBUPOBAHHBIM YIJIEM H YCTPOMCTBOM
MPOTUBOTa3a;

noJjiyueHue, coorpanue, pacrio3HaBaHUE U U3YUYeHHE CBOMCTB YIJIEKHCIIOTO rasa;

IPOBEJICHNE KAuyeCTBEHHBIX peakuuid Ha KapOoOHAT- M CWIMKAT-UOHBl M H3Yy4YEeHHE
MPU3HAKOB UX MPOTEKAHNUS;

W3YYCHHE B3aMHBIX MPEBpAIEHU KapOOHATOB U THIPOKAPOOHATOB;

O3HAKOMJICHHE C oOpa3lamMu MNPHUPOJHBIX KapOOHATOB M CHJIMKATOB, C MPOAYKLHEH
CUJIMKATHOM TPOMBIIUIEHHOCTH;

pelIeHue SKCHEpUMEHTAIbHBIX 3a7ady 1o Teme «BaxkHeimmue HeMeTauibl U X
COETUHEHUS.

MeTta/libl M X COCIUHEHUS

OO6mume croiicTBa MeTamutoB. OOMIas XxapakKTepUCTHKA XUMUUECKHUX 2JIEMEHTOB — METAJIJIOB
Ha OCHOBAaHMM HUX MNoJjiokeHus B llepuoamueckoi cucreme XxumMuueckux snemeHtos [ .
MengeneeBa u crpoeHuss aromoB. Metamnsl A- u B-rpynn. CTpoeHue MpOCTHIX BEIIECTB —
MeTaJlIoB. MeTraminyeckasi CBA3b U METAINIMYecKas: KpUCTAJUIMUecKasi penierka (MpUMHTHUBHAsS
KyOndeckas, OOBEMHO-IIEHTPUPOBAHHAS KyOWueckas, TpaHCICHTPUPOBAHHAs KyOWdeckas,
reKCaroHaJbHAsl TUIOTHOYITAKOBAHHAS). 3aBUCHUMOCTh (DU3MYECKHX CBONCTB METAIJIOB OT
CTPOCHUS KPUCTAIUIOB. DIEKTPOXUMHUYECKHUN psifl HAMPsHKEHUH MeTauioB. O0mue XuMHIecKue
cBoiictBa MeTauioB. OOmue CrnocoObl TMONMYYSHHS METALIOB, METAJUTYPrHs. OJIEKTPOJIU3
pacIuiaBoB M PAacTBOPOB COJie Kak OJMH M3 CIOCOO0OB moisyueHuss merauioB. [loHsTue o
KOPpPO3WUU METAJNIOB, OCHOBHBIE CIIOCOOBI 3aIIMTHI WX OT Koppo3uu. CIuiaBel (CTanmb, YyT'yH,
TIOpaIOMUHMNA, OpoH3a). [I[pMeHeHe METaIIOB | CIIJIAaBOB B OBITY M MPOMBIIIIIEHHOCTH.

Memannwt A-ecpynn

[Ilenounbie MeTasuibl: ooxkeHue B [leproanueckoi cucTeMe XMMUYECKUX 3JIEMEHTOB [l.
N. MenpneneeBa, CTpOCHUE UX aTOMOB, HaXOXKJECHHE B npupoje. PU3NUECKUEe U XUMHUYECKUE



CBOICTBa (Ha MpUMepe HaTpHs U Kanus), nonydyeHue. OKCUIbI U THAPOKCHIBI HATPHUS U KaJus.
[IpuMeHeHue 1eT0YHbIX METAJUIOB U UX COEAMHEHUH. bruonorudeckast pojab HaTPUs U Kajusl.

[[lenoyHo3emMeNnbHBIE METAUIBl MarHuii W KaJbLUU: noyokeHue B Ilepuoanueckoit
cucreme xuMuueckux annemeHToB [[. M. MenneneeBa, CTpoeHHME HUX aTOMOB, HAXOXICHHE B
npupozae. OU3NYECKUE U XMMHUYECKHE CBOMCTBA MarHus W Kalblus. BaxkHeilme coenruHeHus
KaJIbLIMsI U MarHust (OKCUJ, TUJIPOKCHUJ, COJIM), CBOMCTBA, MpuMeHeHue. JKecTKoCTb BOIbI U
crocoObl ee ycTpaneHus. KpyroBopor kanbIusi B IpUPO/IE.

AnmoMuHuii: nonoxkeHue B llepumomgmueckoil cucrteme Xumuuyeckux snemeHToB [, U.
MeHnneneeBa, CTpOEHHUE aTOMa, HaxOXAEHUE B Mpupojae. PuU3nUecKue 1 XMMUYECKHE CBOMCTBA
amroMuHUSA. AMGOTEpHBIE CBOWCTBA OKCHJIA U TUAPOKCUIA amroMuHus. [IpuMeHeHne amoMuHus
U €ro CIUJIaBOB.

Memannwt b-epynn

OO0mas xapakTepuUCTUKa MeETauIoB b-rpynm (MOOOYHBIX MOATPYIM): TOJOXKEHHUE B
[lepuonnyeckoit cucreme xumuueckux siemeHToB . . MenaeneeBa, 0COOEHHOCTH CTPOCHHS
aTOMOB. SIBIeHHE «IpoBajay 3JEKTPOHA HA MPUMEPE CTPOSHHUS aTOMOB XpOMa, MeIH, cepedpa.
Banentnsle cocTtosiHus aToMoB d-3JIEMEHTOB, CTENEHU OKHCICHHUS aTOMOB B COEIUHEHHSX.
3aBUCHUMOCTh KHCIOTHO-OCHOBHBIX CBOMCTB OKCHJOB M THUIPOKCHIOB METAJUIOB OT 3HAUEHUS
CTCTICHH OKHCIICHUS JJIeMEHTa B COCAMHEHMH (HAa TIpUMEpe COCIUHEHUN Xpoma).
[TepBoHavanbHbIE IPEACTABICHUS O KOMIUIEKCHBIX COSAMHEHUSX.

Menb u cepeOpo: cTpoeHre aTOMOB, CTETIEHU OKucieHus. O01re KpaTKue IpecTaBIeHUs
0 (U3NYECKUX M XUMHUYECKHX CBOMCTBAX MPOCTHIX BEIIECTB (B3aMMOACHCTBHE C KHCIOTaMH-
OKHUCJIUTENSIMHU), 00 WX OKCHJAAX, THAPOKCUAAX M COJSAX, UX NMpuMeHeHud. lIpencraBnenus o0
aMMHUAYHBIX KOMIUIeKcax cepebpa u meau. KadecTBeHHbIE peaklid Ha KaTHOHBI Menu (2+) u
cepeodpa.

[{unk: cTpoeHHE aToMma, CTeNeHb OKHUCICHUA. XapaKTepUCTUKa (QU3NYECKUX U
XUMHYECKHX CBOWCTB, NIPUMEHEHHE, aM(OTEepHbIE CBOWCTBA OKCHAAa U TUIPOKCHIA.
KauecTBeHHbIE peakiinu Ha KaTHOHBI LIMHKA.

Kenezo: crpoenne atoma, creneHu okucieHusa. Haxoxaenune B npupoje. Pusnyeckue u
XMMHYECKHE CBOWCTBA JKele3a, NpUMEHEHHE. buomorudeckas ponpb xeneza. OKCHIbI,
ruapokcuabpl U comu kenmeza (II) m xemesa (III), mx cocrtaB, CBOICTBa W TOJy4YEHHE.
KauecTBeHHbIE peakiuy Ha KaTHOHBI kene3a (2+) u xkene3a (3+). UyryH U crajib — CIUIaBbI
xene3a. [Ipou3BOACTBO dYyryHa W CTald. OKOJIOTMYECKHWE MpPOOJIEMbl, CBSI3aHHBIE C
METaJTypruueCcKUMHU TPOU3BOJCTBAMH.

DKCIEPUMEHTATbHOE U3YUYEHUE BEILIECTB U SIBJICHUI:

03HAKOMJICHHE C 00pa3I[aMH METAJJIOB U CIIAaBOB, MX (PU3MUECKUMHU CBOMCTBAMHU;

MOJETUPOBAHUE METATUIMYECKON KPUCTATUTMYECKON PELIETKY;

M3y4YECHUE B3aUMOJICMCTBUS METAUIOB C BOJOM, C pacTBOpaMu COJEH M KHCIOT,
UCCJIEIOBAHUE MPOLECCOB 3JIEKTpoiu3a pacTBopoB xiopuaa meau (II) m wmoamma kanus,
KOPPO3UH METAILIOB;

HU3y4eHUE OCOOCHHOCTEH B3aMMOJICHCTBHS OKCHJIOB KaJNbIMS W HATPUS C BOJOW, HX
THAPOKCHUIOB — C okcuaoM yriepoaa (IV) u kucnoramu;

U3YYCHHE CBOMCTB KapOOHATOB U TUIPOKAPOOHATOB KAIIBIIUS, KECTKOW BOJIBI;

M3y4EHUE MPOLIECCOB MOTYUYEHUSI THAPOKCHJIOB Keje3a, X XUMUYECKUX CBOMCTB;

U3Yy4YEeHHUE MPU3HAKOB MPOTEKAaHUS KaYECTBEHHBIX PEaKlui Ha MOHBI (MarHus, KajbIus,
ITIOMUHMS, [IMHKA, jkene3a (2+) u xxenesa (3+), meau (2+);

HAOJI0/ICHUE ¥ ONTUCAHKE OKPAIIMBAHUS IIJIAMCHH HOHAMH HATPHS, KIS U KaJIbIIHS;



uccienoBanre aM(pOTEPHBIX CBOWCTB THAPOKCHA aTtoMuHUS, THapokcuaa xpoma (II1) u
TUAPOKCH/IA IMHKA;

pelIeHne YKCIEePUMEHTAIBHBIX 3a/1a4 10 TeMe «BakHeillre MeTalibl U UX COCTUHEHUS.

XuMHus 4 OKpY:KaIIas cpeaa

BemecTtBa u martepuanabl B MOBCEIHEBHOM XM3HU 4YeloBeKa. BaxHeilline BemecTBa U
MaTepuainbl, 00JIaCTH MX NPHUMEHEHHUs. be3omacHoe HCMOJIhb30BAaHUE BEIIECTB M XUMHYECKHX
peakuuii B ObITy. [lepBasi TOMOIIb TPH XUMUYECKHUX 05KOTaX U OTPABICHHUSIX.

HoBele maTepuanel v TexHONOTUH. [[pUHIMIBI «3€€HON XUMUNY.

OCHOBBI 3KOJIOTUYECKOM TIpaMOTHOCTH. XHMHS M 3J0pPOBbE. 3HAUYCHHE H3YYaEMbIX
XUMHUYECKHX DJJIEMEHTOB W WX COSAMHEHMN il (YHKIIMOHUPOBAHMS OpPraHW3Ma YeloBeKa.
[TonsiTHE 0 3MIO0pOBOM 00pa3e KU3HU.

XHUMHYECKOE 3arpsi3HEHUE OKPYKAIOIIEH Cpebl. DKOJIOTHYECKUE MTPOOIEMBI, CBSI3aHHBIC C
COCMHEHUSIMH YTJIEpOJa, a30Ta, Cephl, TsHKENbIX MeTaioB. [lonarue o I1JIK. Ponbp xumuu B
PEIICHUH YKOJIOTHYECKUX MPOOIIEM.

DKCTepUMEHTAIbHOE M3YYCHHE BEIISCTB U SBJICHHI: O3HAKOMJICHHE C 0Opasiamu
MaTepuaioB (CTEKJIO, CIUIaBbl METAJUIOB, MOJMMEPHbIE MaTepuabl), ONpeesieHne KUCIOTHOCTH
IPUPOJIHBIX BOJ, MOJEIMpPOBaHUE Ipolecca 00pa3oBaHMsI KHUCIOTHOTO JOXKAS, U3y4YEHHE €ro
BO3JICUCTBUS HA MaTEPUAJIBL.

IHoBTOpEeHne U 00001IeHNe 3HAHUIT OCHOBHBIX Pa3/1eioB KypcoB 8-9 kiiaccoB

[lepnonnueckuit 3akoH W Ilepumonnueckas cucreMa XMMHYECKHX 3JIEMEHTOB B CBETE
MPEJCTAaBICHUH O CTPOCHHUS aToMa. 3aKOHOMEPHOCTHM B HW3MEHEHHH CBOMCTB XUMHUYECKUX
AJIEMEHTOB M X COCIMHEHUH B EPHOJaX U TPYIIaX.

CtpoeHue BemecTBa B TBEPAOM, )KHIKOM U ra3000pa3HOM COCTOSIHUU. BHUIBI XUMUYECKOM
CBA3U. 3aBUCHMOCTh CBOMCTB BELIECTBA OT THUINA KPUCTAUIMYECKONM pEUIeTKH U BHAA
XUMHYECKOU CBSI3U.

Knaccupukanuss XuMUYECKHX PEaKIUil 1Mo pa3iuyHbIM Mpu3HakaMm. [IporaozmpoBaHue
BO3MOKHOCTH TPOTEKAHHS XUMHYECKUX MPEBpAlICHUN B Pa3IMYHBIX YCIOBHUSX Ha OCHOBE
MPEJICTaBICHUM XUMUYECKONH KUHETUKU U TePMOJIUHAMUKH.

XUMUYECKUE peakluu B pacTBopax. [uaponus conedd. Peakuum  OKUCIEHUS-
BOCCTAHOBJICHUS. DJIEKTPOJIH3.

CBoiicTBa KHCIIOT, OCHOBAaHUI U COJIeil B CBETE MpPEICTaBICHUI 00 3JIEKTPOTUTHYECKON
JUCCOLMAIIMU ¥ OKUCITUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUSX.

Meostcnpeomemnunie ceasu

Peanuzanus MeXnpeaAMETHBIX CBSI3€d MPU U3YYCHUU XMUMHUHM B 9 Kjacce OCYIIECTBIISIETCS
4yepe3 UCTOIb30BaHUE KaK OOIINX €CTeCTBEHHO-HAYYHBIX MOHATHH, TaK U MOHATHMA, IPUHSATHIX B
OTJIEIbHBIX €CTECTBEHHBIX HayKaXx.

OO0mue ecTecTBEeHHO-HAYYHBIC TMOHATHS: siBJIeHHWE (TIpoliecc), Hay4dHbIN (haKT, TUIIOTE3a,
TEOpHsl, 3aKOH, aHAIN3, CHHTE3, KIacCU(UKAIHs, TEPUOTUIHOCT, HAOIIOJeHIE, SKCIICPUMEHT,
MOJICJIUPOBAHUE, UBMEPEHUE, MOJEIIb, TEXHOJIOTHSI, MAaTEPUAIIBI.

®u3rka: BeUlecTBO, TeI0, PU3NYECKUE BETUUYMHBI, SAUHUIIBI U3MEPEHUS, Macca, 00bEM,
KOJIMYECTBO TEIJIOTHI, aTOMBl U MOJIEKYJIbI, arperaTHbIe COCTOSTHUE BEIIECTBA, CTPOSCHUE Ta30B,
KUAKOCTEH W TBEPABIX (KPUCTAJUIMUECKUXK) TEJ, KPUCTAIMYECKAs pEIIeTKa, 3JIEKTPOH, SIPO
aToMa, MPOTOH, HEUTPOH, WOH, HYKIU, U30TOIbI, KBAHTHI, PAJHOAKTUBHOCTh, allb(da-, OeTa- u
ramMma-u3JIydeHue, OJJICKTPUUECKUU 3apsl, MPOBOIHHUKH, MOJYIPOBOJHUKH, JAUIJICKTPUKH,
COJIHEUHBIH CIIEKTp, Pa3JIoKeHHUE OEJIOro CBETa B CIIEKTP.



buonorus: skxocucrema, Owocdepa, (orocuHTe3, TMpoIEecCHl OOMEHa  BEIIECTB,
MHUHEpaJIbHbIE yJOOpEHUs, MUKPO3JIEMEHTHI, MAKPO3JIEMEHTHI, TIUTATEIbHBIC BELECTBA.

l'eorpadus: armocdepa, ruapochepa, MuUHEpanbl, TOPHBIE MOPOJBI, IOJIE3HBIE
HCKOITaeMblIe, TOTLTUBO, BOJIHBIC PECYPCHI, TUTAHETa 3eMJIS.

TexHONOTHSI:  CTPOMTENbHBIE  TEXHOJIOTHUH, CEIbCKOXO3SHUCTBCHHBIE  TEXHOJIOTHH,
TEXHOJIOTUH 3JEKTPOHHON MPOMBIIIIICHHOCTH, HAHOTEXHOJIOT HH.



I[INTAHUPYEMBIE PE3VYJIBTATBI OCBOEHUA IIPOIPAMMLBI 110 XUMHWHW HA
YPOBHE OCHOBHOI'O OBILEI'O OBPA3OBAHUS (YT JIYBJIEHHBIN YPOBEHD)

JIMUHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE pEe3yNbTaThl OCBOCHHUS MPOTpaMMbl OCHOBHOTO 0Omiero o0Opa3oBaHus
JOCTUIalOTCA B XOA€ 06yquH${ XUMHUU B €ANHCTBEC y‘-ICGHOI\/'I U BOCIIUTATEIILHOU ACATCIIbHOCTHU
o0pa3oBaTeNbHON  OpraHuM3allid B COOTBETCTBUM C  TPAAMLIMOHHBIMU  POCCUHCKUMU
COLIMOKYJIBTYPHBIMH U JTyXOBHO-HPaBCTBEHHBIMU IIEHHOCTSIMH, HIPHUHATHIMH B 00IIeCTBe
npaBujiaMM U HOPpMaMH NIOBCACHUS U CHOCO6CTBYIOT nmponeccaMm CaMoOIlO3HaHusd, CaMOpPa3BUTHA
U COIMANTU3AIH 00yYarOIIUXCSl.

JIn4HOCTHBIE pPE3yJbTaThl OTPAXKAIOT TOTOBHOCTH OOYYAIOIIMXCA PYKOBOJICTBOBATHCA
CUCTEMON MO3UTHBHBIX IIEHHOCTHBIX OPHUEHTALMNA W PACUIMPEHHUE OMbITa JEATEIbHOCTH Ha ee
OCHOBC, B TOM YHCJIC B HaCTH.

1) naTpHOTHYECKOr0 BOCIIMTAHHUS:

MPOSIBJIEHUE LIEHHOCTHOTO OTHOIICHHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HAydHOMY U
HUCTOPUYECKOMY HaclIe[IUI0, MOHUMAHUE 3HAUYEHUSI XUMHUYECKOH HAayKU U TEXHOJOTHH B KU3HU
COBPEMEHHOT0 00IIeCcTBa, B pa3BUTHH SKOHOMHUKHU Poccun u cBoero pernona;

2) rpa:KIaHCKOr0 BOCIIUTAHUSA:

IPEJICTABICHUE O COIMAIBHBIX HOpPMax M MpaBHJIaX MEXKJIMYHOCTHBIX OTHOIICHUN B
KOJUIEKTHUBE, TMPOSIBIICHHE KOMMYHHMKAaTUBHOM KyJIbTYyphl B DPa3HOOOpPa3HOW COBMECTHOM
JACATCIIbHOCTH,

CTpeMJIEHHE K B3aUMOIIOHUMAHHIO U B3aMMOIIOMOIIH B Mpolecce Y4eOHONH U BHEY4EeOHOM
NeSITEIbHOCTH;

TOTOBHOCTh OIICHMBATh CBOE MOBEACHHWE U TOCTYNKU CBOMX TOBApUIIEH C MO3UIUU
HPaBCTBEHHBIX U IIPABOBBIX HOPM C Y4E€TOM OCO3HAHUs IOCIIEACTBUHI IIOCTYIIKOB;

3) popMuUpOBaHUS IEHHOCTH HAYYHOI0 MO3HAHUS:

MHUPOBO33PEHUYECKHE  MPEJICTaBICHUS O  BEIIECTBE U  XUMHYECKOM  peakiuw,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKH M HEOOXOIUMBIE AJIsi TIOHUMaHUS
CYLIHOCTH HAay4YHOU KApTHUHBI MUDA;

OCO3HAHUC I[CHHOCTHU HAYUYHOTO TIO3HAHUA I Pa3BUTHA KaXXJA0ro 4YCJIOBCKAa U
MIPOU3BOIUTENIbHBIX CHJI OOIIECTBA B LIEJIOM, POJIM M MeCTa HayKu «XHUMHs» B CHCTEME HayUHBIX
MPEJICTABICHUIA O 3aKOHOMEPHOCTSAX Pa3BUTUS MPUPOJIbI, B3AUMOCBS3SIX YEIOBEKa C MPUPOIHON
Y TEXHOJOTHUYECKOMN CPENoi;

IMMO3HAaBaTCJIbHAA MOTHUBALlUd W HHTCPEC K OGy‘-IGHHIO, T'OTOBHOCTh H CHOCOGHOCTB K
CaMOpa3BUTHUIO U €aMOOOPA30BaHMIO, K HCCIEAOBATEIbCKOM AESITETbHOCTH, K OCO3HAHHOMY
BBIOOPY HAIMPaBIICHUs ¥ YPOBHS JaJIbHEUIIIET0 00yUYEHUS;

4) BocIUTaHUSI KYJbTYPbI 310POBbSI:

OCO3HAHUC HCHHOCTHU JKWU3HU, OTBCTCTBCHHOTO OTHOIICHHA K CBOCMY 3H0pPOBbLIO,
YCTaHOBKA Ha 3J0pOBbII 00pa3 KH3HU, OCO3HAHME IOCIEACTBUA M HEMPHUITHE BPEIHBIX
MPUBBIYEK (YMOTPEOJIEHUS aJIKOToJsl, HAPKOTHKOB, KYPEHHS), HEOOXOIUMOCTH COOIIOICHUS
npaBuil 6€30MAaCHOCTH MPU 0OpaleHHNH ¢ XMMUYECKUMHU BEIIECTBAMHU B YYEOHBIX U JKU3HEHHBIX
CUTyalUsIX,

5) TpyaoBOro BocnuTaHus:



(opMHpOBaHNE LIEHHOCTHOIO OTHOLIEHMSI K TPYJOBOH NESITEIbHOCTH KaK €CTECTBEHHOMN
NOTPEOHOCTH YEJIOBEKA M K MCCIEeI0BATEIbCKON JEATEIIbHOCTH KaK BBHICOKO BOCTPEOOBAaHHOW B
COBPEMEHHOM OOIIIECTRBE;

pa3BUTHE MHTEpeca K NMpOo(eccHsiM, CBSI3aHHBIM C XUMHEH, B TOM 4HUClIe K MpOodeccHsMm
Hay4HOI1 chepbl, 0CO3HaHNE BO3MOXKHOCTU CAMOPEAJIN3aLluuU B 3TOH cdepe;

6) 3K0JI0TMYECKOT0 BOCTIUTAHUSA:

OCO3HaHHE HEOOXOTUMOCTH OTHOIIEHHS K MPUPOJAE KaK MCTOYHHKY KU3HHM Ha 3emile,
OCHOBE €€ CYIIECTBOBAaHN;

HIOBBIIIEHUE YPOBHS JKOJOIMUYECKOW KYJIbTYpbl: HNPHUOOPETEHUE OMNbITA IJIAHUPOBAHUS
IIOCTYIIKOB M OLEHKHM HX BO3MOXHBIX IIOCIEJICTBUI [JIs1 OKPYXKAIOLIEH Cpeibl; OCO3HAHUE
r7100aNbHOTO XapakTepa S3KOJOTMYECKHMX Npo0ieM MW MyTed HMX PpEeLICHUs; CIOCOOHOCTh
IPUMEHATh 3HAHUA, MOJIy4acMble IPU M3YyYEHUU XUMUH, JUId PEIICHUS 3a1ad, CBA3aHHBIX C
OKpY>Kalollle Cpeaoil; akTUBHOE HEMPUITHE IEUCTBUNA, MPUHOCIIIUX BPEl OKPYKAIOUIEH Cpelie;
OCO3HAHME CBOEH POJIM KaK TpaKAaHWHA U TMOTPEOUTENS B YCIOBUAX B3aMMOCBSI3U IPUPOIHOM,
TEXHOJIOTMYECKOM Y COLMAIIBHON Cpell; TOTOBHOCTh K YYaCTHIO B IIPAKTUYECKON JEATEIbHOCTH
JKOJIOTMYECKON HAIPaBICHHOCTH.

METANPEIMETHBIE PE3YJIbTATBI

MeranpeameTHble pe3yabTaThl OO0YYarOIUMXCsA, OCBOMBIIMX MPOrpaMMy IO XHMHUHU
OCHOBHOTO 00ITIeT0 00pa30BaHMs, BKIIOYAIOT:

YCBOGHHE  MEXAMCUMIUIMHAPHBIX  (MEXOPEAMETHBIX)  MOHATUH,  OTpa)karolUX
MaTepuaibHOE €IMHCTBO MHpa U MPOLECC MO3HAHUS (BELIECTBO, CBOWCTBO, YHEPIUs, SIBJICHHUE,
Hay4HbIM (paKT, 3aKOHOMEPHOCTb, THUIIOTE3a, 3aKOH, TeOopHs, HaOIIOJEHUEe, H3MEpEeHHe,
UCCIIEIOBaHHE, SKCIIEPUMEHT U PYyTHe);

OBJIaJICHUE YHUBEPCAIBHBIMU y4eOHBIMU JNENCTBUAMU (mo3HaBaTEIbHBIMH,
KOMMYHHUKATHBHBIMH, PETYISTUBHBIMH), BAXKHBIMU JJIs1 TIOBBIMICHHS 3()()EKTUBHOCTH OCBOCHUS
COJepXkKaHUsA ydeOHOro mnpeamera, (GOPMHPOBAHUS KOMIETEHIUH, a Takke IPOEKTHO-
UCCIIEI0BATEIbCKON AEATENBHOCTH 00yUarOIUXCsl B Kypce XUMUM;

CIOCOOHOCTh MX MCIIOJIB30BAaTh B yUEOHOM, TO3HABATEIILHOM 1 COIUAIEHON TPAKTUKE.

Ilo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE YUeOHbIe eliCTBUS

ba3zoBble Jlornyeckue 1ecTBUA:

YMEHHUSI MCIOJIb30BaTh MPUEMBbl JIOTMUECKOTO MBIIUICHUSI TpPU OCBOCHUU 3HAHUM:
pacKpbIBaTh CMBICH XMMHYECKHX TOHSITUM (BBLACNATH HX CYIIECTBEHHBIE TMPU3HAKH,
yCTaHaBIIMBATh B3aUMOCBS3b C JPYTMMHU MOHSATUSIMU); aHAJIM3UPOBATh, CPAaBHUBATH, 00001IaTh,
BBIOMpATh OCHOBAaHUS MJsl KiIacCH(UKAIMKM W CUCTEMATH3allMM XHUMHUYECKHUX BEIIECTB U
XUMHUYECKHX PpEeaKIUi; YCTaHABIMBATh MPUUYWHHO-CICICTBEHHBIC CBSI3M MEXIYy OOBEKTaMHU
U3YYEHHUS;, CTPOUTH JIOTUYECKUE PACCYKICHHUS (MHIYKTHBHBIC, N€AyKTHBHbIC, 10 aHAJIOTHH);
npeniaraTb KpUTEpUU M BBIBIATH OOIIME 3aKOHOMEPHOCTH M IMPOTHBOPEYUS B U3y4aeMbIX
npoleccax U SABJICHUSX; MPOBOAUTH BBIBOJABI U 3aKIIOUYEHUS; YMEHUs MPUMEHATH B Ipolecce
MO3HAHUS TMOHATUA (TPEIMETHbIE M METaNpPEIMETHBIE), CUMBOJIMYECKUE (3HAKOBHIE) MOJIEINH,
UCIIONIb3YEMbIE B XMMHHU, NMPEOOPa30BbIBATh MOJAEIbHBIE MPEACTABICHUS — XMMHUYECKUN 3HaK
(cUMBOJI BJIEMEHTA), XUMHUUYecKas popMyiia U ypaBHEHUE XMMHUECKON peakluu — MPU PeIIeHun



y4eOHbIX 3a/lay; C y4EeTOM OJTHX MOJIENbHBIX MPEACTABICHUI XapaKTepu30BaTh H3ydaeMble
XUMHUYECKHE BEIIECTBA M XUMUIECKUE PEaKIIUU.

Ba3oBble muccienoBarejbckue AeicTBUSL (MeTOAbl HAYYHOr0 MO3HAHHA BeNIECTB M
sIBJIEHMI1):

YMEHHMSI IPUMEHSATh METO/Ibl HAYYHOTO MIO3HAHMS BEILIECTB U SIBJICHUI Ha SMIUPUYECKOM U
TEOPETUYECKOM YPOBHSX B YyUeOHOW TIMO3HABATEIbHOW M MPOEKTHO-HUCCIIEIOBATENLCKON
JESITEIIbHOCTH;

YMEHHMsI HCIIOJIb30BaTh MOCTABJIEHHBIE BOMPOCHl B KAa4eCTBE MHCTPYMEHTa IMO3HAHUSA U
CaMOCTOSITENIbHO CTaBUTh BOIPOCHI, aHAJIU3UPOBaTh (AKTHI, BBIABIATE U (OPMYIUPOBATH
npoOiieMy, ONpeNeNsITh Leb M 3aJaYd, COOTBETCTBYIOUIUE PEIICHUIO MPOOJIEMBI; MpeaIarath
OMHCATEIbHYI0 W OOBSACHUTENBHYIO THUIOTE3Y W OCYHIECTBIATH €€ IMPOBEPKY; YMEHUS
MIPOBOAMTH U3MEPEHUS HEOOXOAUMBIX MAPAMETPOB, BRIUMCIICHUS, MOACIUPOBAHNE, HAOIIOIEHUS
U DKCIEpUMEHTHI (pealbHble M MBICIEHHBIE), CAMOCTOATEIHLHO MPOTHO3UPOBATH PE3YJbTAThI,
dbopmynupoBaTh 00001IEHUST U BBIBOJBI MO PE3YJIbTaTaM MPOBEIACHHOTO OIbBITA, UCCICIOBAHUS,
COCTaBJIATH OTYET O MPOJIETAHHOM pabdoTe;

Pabora ¢ unopmanmeii:

YMEHHSI OPUEHTHPOBATHCSI B PA3IUYHBIX UCTOYHHKAX MHPOpPMAIMK (HAy4YHO-TIONYJIspHAs
JUTepaTypa XHMHYECKOTO COJAEp)KaHMs, CIpPaBOYHbIE TocoOus, pecypchl VHTEepHETa);
aHATM3UPOBaTh  HMHPOpPMALMIO U  KPUTHYECKH  OLICGHWBAaTh €€  JOCTOBEPHOCTh U
HEIPOTUBOPEUNBOCTh, OTOUPATh U MHTEPIPETUPOBATh UHPOPMAIUIO, 3HAYUMYIO JJISl pPeIleHus
yueOHOW 3alayl; yMEHHUs MPUMEHSATh pa3jMYHble METOAbI M (OPMYIUPOBATH 3alpoChl MpU
MOWCKe U 0TOOpe MHpOpMAIuU, HEOOXOIUMOM /7Sl BRITIOTHEHUST YIeOHBIX 3a/1a4; UCIIOJIb30BaTh
WH(OPMAIIMOHHO KOMMYHUKATUBHBIE TEXHOJOTUU ¥ PA3JMYHbIC IMOWCKOBBIC CHCTEMBI;
CaMOCTOSITEIbHO BBIOMPATh ONTUMAJIBbHYIO (OopMy mpenacTaBieHus HHPOPMANHH (CXEMBI,
rpaduKy, TUarpaMMbl, TaOJIUIbI, PUCYHKHA W APyTrue (GOpMbl); YMEHHUS HCIIOIH30BaTh HAYIHBIHA
SI3BIK B KQUECTBE CPEACTBa PabOThI ¢ XUMUYECKOW WH(pOpMaIIUE; TPUMEHSITh MEXKIIPEIMETHEIC
(pusmueckue m MaTeMaTHYECKUE) 3HAKK ¥ CUMBOJIBI, OPMYIIbI, a0OpEeBHATYpPbI, HOMEHKIIATYPY,
HCIIOJIb30BaTh U MpeoOpa30BhIBATh 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HATIISIIHOCTH.

KoMMyHuKaTHBHBIC YHHBeEpPcaJIbHble YUeOHbIe 1eHCTBHUSA:

1) ymenus o6menust (MMCbMEHHOW M YCTHOM KOMMYHHKAIIUH ):

NPEJICTaBIATh IMOJIYYEHHbIE pPE3yJbTaThl MO3HABATENIbHON JAEATEIbHOCTH B YCTHBIX H
MUCHbMEHHBIX TEKCTaX; NyONIMYHO BBICTYNATh C MPE3CHTAIMEH pPe3ylIbTaTOB BBITOIHEHUS
XMMHUYECKOTO 3KCIIEpUMEHTa (MCCIEI0BaTEIbCKONW 1a00paTOpHOM MM MPaKTUYECKOH paboThl,
y4eOHOro MpoeKTa); B X0j€ Auayora U (Wiau) JUCKYCCHUHU 3a7aBaTh BOMPOCHI MO 00CYXKIaeMoi
TeME U BBICKa3bIBaTh HAEU, (HOPMYIHPOBATH CBOU MPEAJIOKEHUS OTHOCUTENIHHO BBINOIHEHUS
MPEJI0KEHHOM 3a/1a4H.

2) yMeHHs y4eOHOTO COTPYIHUYECTBA (IPYIIOBasi KOMMYHUKAITU):

y4acTBOBaTh B TPYNNOBBIX (hopMax pabOTHI: IUIAHUPOBATh OPTaHU3ALMI0 COBMECTHOM
paboThL, ONMpPEAEATh CBOIO POJb, PACIPEAETATh 33Ja4d MEXKIY YjIeHaMH TPYMIbI; BBIMIOIHITH
CBOIO YacCTh pabOThI, KOOPAUHUPOBATH CBOM JCHCTBUS C ICUCTBUSMHU JAPYTUX WICHOB KOMAH/IBI,
OTIpECNATh KPUTEPUH IO OILICHKE KadecTBa BBHIMOJIHEHHOW pabOThI, pemiath BO3HUKAIOIINE
npoOsieMbl Ha OCHOBE yyeTa OOLIMX HHTEPECOB W COTJIAaCOBaHMSI MO3UIMI, y4yacTBOBAaTh B
o0cyXJ1eHUH, 0OMEHEe MHEHUSIMHU, «MO3TOBOM ITypMe» U ApYTrux GopMax B3auMoIeHCTBUSI.



PeryasiTuBHbIe YHUBepPCAJIbHbIE Y4eOHbIE 1eCTBUSA

OBnaneHre YHUBEPCATBHBIMH YUYEOHBIMU PETYISITHBHBIMUA JICHCTBUSMHU BKJIIOYACT
pa3BUTHE CAMOOPraHU3ALNH, CAMOKOHTPOJISI, CAMOKOPPEKLIUN, B TOM YHCJIE:

YMEHMsI peliath yuyeOHble U HCCIEAOBATEIbCKUE 3aJaud: CaMOCTOSITENIbHO BbIOMPATh
crocob perneHust yueOHOUM 3amaud (CpaBHHBATh HECKOJIBKO BapHAHTOB DEIICHUS, BBIOMPATH
Haubosee TMOIXOISAIIUNA C Y4ETOM CaMOCTOSATEIHHO BBIJICICHHBIX KPUTEPHUEB), TIIAHUPOBATH
CBOIO paboTy MpH pelleHnr y4eOHOM UM MCCIIeI0BaTEeNbCKON 3aJaul; HA OCHOBE MOJIYYE€HHBIX
pe3ynbTatoB (opMynHpoBaTh 000OIIEHUS W BBIBOJABI, IPOrHO3UPOBATH BO3MOXKHOE DPAa3BUTHE
IIPOLIECCOB; AHAIU3UPOBATH pPE3YJIBTAThl: COOTHOCUTH CBOU JCHCTBUS C IUIAHUPYEMBIMU
pe3ysbTaTaMH, OCYIIECTBISATH CaMOKOHTPOJIb  JIEATENBHOCTH; KOPPEKTHpPOBAaTh  CBOIO
JIeATEIbHOCTh HA OCHOBE CAMOAHAIN3a U CAMOOLICHKH.

INPEJIMETHBIE PE3YJIBTATbBI

[IpenmeTHble pe3ynbTaThl OCBOCHHUS MPOrpaMMbl IO XHUMHH OCHOBHOTO OOILEro
o0pa3zoBaHus Ha yriayOJEHHOM YPOBHE MMEIOT OOIIee COACpKATEIbHOE PO C MPEIMETHBIMU
pe3ynbraraMu 06a30BOTO YPOBHS, COTJIACOBAHBI MEXAY COOOM, UTO TO3BOJIET PEaTU30BBHIBATH
yIIIyONIEeHHOE H3YYeHHEe KaK B paMKaxX OTIENbHBIX KJIAcCOB, TaK W B paMKax pealu3aliu
UHAMBUAYAJIbHBIX 00pa30BaTEeNIbHBIX TPACKTOPHI, B TOM 4YHUCIE HCIOJB3YS CETEBOE
B3aMMoO/eiicTBre opranu3anuu. [1o 3aBepiieHnn peanusanuy IporpaMMbl yriyOJeHHOTO YPOBHS
00yyJaromuecs: CMOTYT JIeTallbHEe OCBOUTh MaTE€pHall, OBIAJETh PACIIMPEHHBIM KPYTOM MOHSATHHA
¥ METOJIOB, pPelIaTh 3a7a4u 00Jiee BBICOKOTO YPOBHS CIOXKHOCTH.

[IpenMeTHbIe pe3ynbTaThl BKJIIOYAIOT: OCBOCHHE OOYYAIOIIMMHUCA HAay4HBIX 3HAHHI,
YMEHUW W CIOCOOOB NEUCTBHH, creu(MUUecKuX I MPEeIMETHONW 001acTh «XHUMHS»; OCHOBBI
HAayYHOI'O MBIINUJICHUA,; BUABI ACATCIBHOCTHU IO MOJTYYCHUIO HOBOI'O 3HAHUS, €0 UHTCPIIPECTALINUU,
Hp€O6paBOBaHI/IIO U INPpUMCHCHHUIO B PA3JIMYHBIX y‘-Ie6HI>IX " PCAJIbHBIX KM3HCHHBIX YCJIIOBUAX;
00ecIeunBarOT BO3MOKHOCTh YCIIEIITHOTO 00YYEHUS Ha CIISAYIONIEM YPOBHE 00pa30BaHuUs.

K konmy oOyudeHuss ¢ 8 knacce y oOyugatomierocss OyayT cGOpPMUPOBAHBI CIEAYIONIUE
IpeMETHBIC PE3YNIbTaThl U3YYCHHS XUMUHU Ha YIITyOJICHHBIM YPOBHE:

PacKpbIBaTh CMBICT OCHOBHBIX XMMHYECKHX IOHSATHH: aTOM, MOJIEKYJa, XMMHYECKHUH
3JIEMEHT, METaJlI, HEMETaUl, aJUIOTPONHs, MPOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO, CMECh
(omHOpOHAS M HEOJHOPO/IHAs), BAJICHTHOCTh, OTHOCUTENIbHASL aTOMHAs ¥ MOJIEKYJIsIpHasi Macca,
KOJIMYECTBO BEIIECTBA, MOJb, MOJSpHAs Macca, MaccoBas AOJSI XUMHYECKOTO 3JIEMEHTa B
COEIMHEHNH, MOJIAPHBIA 00BEM, OTHOCHTENbHAS TNIOTHOCTD Ta30B, OKCHI, KHCIIOTA, OCHOBAHHE,
COJIb, aM(OTEPHBI OKCHI, aM(OTEPHBIN THAPOKCHU[, XMUMHUYECKas PEaKUus, KIacCHU(PUKAIHI
PeaKIMii: peakuy COeANHEHHsSI, PEaKLUU Pa3I0KEHUs, PEaKkIMK 3aMeIleHus], peakliuu oOMeHa,
9K30- U DHIOTEPMHYECKHE PEaKIHH; TEeIUIoBOH 3(dekT peakmum; sapo aToma, >IEKTPOHHBIN
CIIOW aroMa, aTOMHas OpOMTalb, paaAnyC aTOMa, XMMHUYECKasl CBS3b, MOJSIPHAS M HETOJIpHAS
KOBQJICHTHAsA CBS3b, MOHHAS CBsI3b, MOH, KaTHOH, aHWOH, PacTBOpP, MaccoBas JOJI BELIECTBA
(MpolleHTHAsT KOHIEHTpalus) B pacTBOpe, MOJSpHAs KOHLEHTpAIMs BEIIECTBA B PACTBOPE;
JIEKTPOOTPUIATEILHOCT, CTETIEHh OKHCICHHUS, OKUCINTENN M BOCCTAHOBHUTENH, OKHCICHUEC U
BOCCTAHOBJICHNE, OKHCIUTEILHO-BOCCTAHOBUTEIBHBIE PEaKIH, METO JJIEKTPOHHOTO OanaHca;



WUTFOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHWMHMUYECKMX IOHATHH M NPHUMEHATh 3TH
MOHSTHUS MIPU ONMCAHUY BEIIECTB U UX MPEBPALICHUN;

UCIIOJIb30BaTh XUMUYECKYIO CHMBOJIUKY JUISI COCTAaBICHUS (DOPMYIT BEIIECTB U YpaBHEHUN
XUMHYECKHUX PEaKIUi;

ONpeAeNsiTh BaJCHTHOCTb AaTOMOB OJJIEMEHTOB B OWHApHBIX COEIUHEHMSX, CTENEHb
OKHCJICHUS JIEMEHTOB B OMHAPHBIX COSAMHEHUSX, PUHAIIICKHOCT BEIIECTB K OMPEICIICHHOMY
KJlaccy COeAMHEHWH 1mo Qopmynam, BUABI XMMHUYECKOH CBSI3M (KOBAJIEHTHOH M HMOHHOM) B
HEOPraHWYECKUX COCANHEHUSX;

pacKpbIBaTh CMBICI 3aKOHOB COXPAaHEHHsSI MAacChl BELIECTB, ITOCTOSIHCTBA COCTaBa,
[Tepuoanueckoro 3axona [I. 1. MenneneeBa, aTOMHO-MOJIEKYJISIPHOIM T€OpUH, 3aKOHA ABOTAJIpO
U €ro CIEICTBHM, TNPEICTAaBIEHUA O HAyYHBIX METOJaX IIO3HAHUSA, B TOM YHCIIE
SKCHEPUMEHTAIBHBIX M TEOPETUYECKHX METOJax MCCIECJOBAaHUsA BEIIECTB W HM3YYCHHS
XUMHYECKHUX PEaKIUi;

JEMOHCTPUPOBATh TOHUMAHUE TMEPUOJUYECKON 3aBUCUMOCTH CBOMCTB XHUMHUYECKHX
AJIEMEHTOB OT UX MOJ0XeHus B [lepuoanueckon cucreme:

ONMCHIBATL M  XapakTepu3oBaTb TabmuuHyro ¢opmy Ilepuoanueckoit cucTteMsl
XUMHUYECKHX 3JIEMEHTOB: pa3finyaTh MOHATHS «TJIaBHasg MoArpymnmna (A-rpymnmna)» u «mnoOodHas
noarpynna (b-rpymnma)y, «mManbie mepuoab» U «OObIINE TTIEPUOIBIY;

COOTHOCUTH 00O3HaueHUs, KOTOpble HMeroTcs B Tabmmie «llepuogudeckas cuctema
xuMuuyeckux snemeHToB J[. M. MenaeneeBa», ¢ 4YHMCIOBBIMU XAapaKTEPUCTHUKAMU CTPOCHUS
aTOMOB XMMMUYECKHUX DJEMEHTOB (cocTaB U 3apsja  fAnapa, oOmiee 4YHCIO JIIEKTPOHOB U
pacrpeesieHle Ux Mo JIEKTPOHHBIM CIIOSIM);

OOBSICHATH CBSI3b MOJOXCHHS 3JieMeHTa B [lepuonudeckoil cucrteMe ¢ pacmpeeieHueM
3JIEKTPOHOB MO YHEPIeTUYECKUM YPOBHSM, IMOAYPOBHSIM U OpOUTANISIM aTOMOB MEPBBIX YETHIPEX
NIEPHOJIOB;

KIIACCU(UITUPOBATh XMUMHUYECKHUE DJIEMEHTHI, HEOPraHWYEeCKHE BEIISCTBA, XUMHYECKHE
peaxiuu (110 YUCITY U COCTaBY YYaCTBYIOUIMX B PEaKIIUH BEIECTB, M0 TEIJI0BOMY 3P PeKTy);

XapaKTepu30BaTh (OMUCHIBATD) (PHU3HUECKHUE U XUMUYECKHE CBOMCTBA MPOCTHIX U CIOKHBIX
BEIIECTB: KHUCJIOPOAa, BOAOPOJA, BOABI, OOIIME XHUMHYECKHE CBOMCTBA OKCHIOB, KHCIOT,
OCHOBaHUM U COJeH, TEHETUYECKYI0 CBSI3b MEXKIYy HHUMH, TMOATBEpXKaas MpUMepaMu
MOJIEKYJIIPHBIX YPaBHEHUU COOTBETCTBYIOIIUX XUMHUUECKUX PEAKIIHIA;

ONUCHIBaTh POJIb KUCIOPOJAA, BOAOPOJAa U BOJABI B IPHUPOIAHBIX MPOLECCAX, B KUBBIX
OpraHusmax, HMX M[PUMEHEHHE B pa3IMYHBIX OTPACISAX MPOMBINUIEHHOCTH, BO3MOXHOE
HCIIOJIb30BAHNUE B COBPEMEHHBIX TEXHOJIOTHSIX;

OOBSICHAT, W TPOTHO3UPOBATH CBOWCTBA BEMIECTB B 3aBHCHUMOCTH OT HMX COCTaBa U
CTPOEHHUSI, BO3MOKHOCTH ITPOTEKAHUS XUMUYECKHUX IPEBPALLECHUN B PA3JINYHBIX YCIIOBHSIX;

BBIYHCIIATh OTHOCUTENIBHYIO MOJIEKYJSIPHYIO W MOJISIPHYIO MAacChl BEIIECTB, MOJSPHYIO
Maccy CMECH, MOJBHYIO JOJI0 XUMHUYECKOrO HJIEMEHTa B COEAUHEHUH, MAaCCOBYIO JIOJIO
XUMHUYECKOT0 dJIeMEHTa 1Mo GhopMylie COSIUHEHHsI, HAXOUTh MPOCTEHIyI0 (JOPMYITy BEIIeCcTBa
[0 MacCOBbIM WJIM MOJBHBIM JOJSM 3JIEMEHTOB, MAacCOBYIO JOJIO BEIIECTBA B PacTBOPE,
MOJISIPHYIO KOHLIEHTpPAllMIO BEIIECTBA B PACTBOpPE, MPOBOAUTH pACUYEThl IO YpPaBHEHUSIM
XAMHYECKON PEaKuu;

NPUMEHSATh OCHOBHBIE ONEPALMH MBICIUTEIBHON ACSITENbHOCTH — aHalu3 M CHUHTE3,
cpaBHEHHE, OO0O0OIIeHHe, CHUCTEMaTU3aIuio, KIAcCU(UKAIMIO, BBISIBICHUE MPUYHHHO-
CJIEICTBEHHBIX CBSI3€M — JUJIl N3yYEHUsI CBOMCTB BEILIECTB M XMMUYECKUX PEAKLIUM, €CTECTBEHHO-



Hay4YHbIE METOJbl IO3HAaHUSA — HaOJII0JeHNe, H3MEpPEeHHE, MOJCIUPOBAHHE, SKCIEPHUMEHT
(peanbHBIN M MBICTICHHBIH) — JJI1 OCBOCHHUS y4eOHOTO COJIepIKaHMS;
PacKpbIBaTh CYIIHOCTb MPOILIECCOB OKHCICHUS M BOCCTAaHOBJICHMS, COCTABIATh YPaBHEHUS
MPOCTHIX OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIINM (METOIOM 3JIEKTPOHHOTO OanaHca);
YCTaHABIMBAaTh CBS3U MEXIY pEalbHO HAOJI0aeMbIMM XHUMUYECKUMU SIBICHUSAMH U
IpoleccaMy, MPOUCXOSAIIUMH B Makpo- U MHUKPOMHpPE, OOBACHATh NPUYMHBI MHOTOOOpa3Hs
BEIIIECTB, COOTHOCUTh XUMHUYECKHE 3HAHUS CO 3HAHUSIMU APYTHX y4EOHBIX MPEIMETOB;
cobmomatk mpaBmiia Oe3omacHOM paboThl B J1abopaTopuu  TPH  MCIOJIB30BAaHUHU
XUMHYECKONH Tocynbl U 00OpyAOBaHHWSA, a TakKe IMpaBuiia OOpalleHHs C BEIIeCTBAMHU B
COOTBETCTBUH C MHCTPYKLHUSMH BBIIOJHEHHS JJAOOPATOPHBIX OMBITOB M MPAKTHYECKUX pabOT MO
NOJYYEHUIO U COOMPaHMIO Ta3000pa3HBIX BEIIECTB (BOAOPOAA M KUCIOPOJA), IPUTOTOBICHUIO
pacTBOpOB C OMNPEACICHHOM MacCOBOM JOJIEM PacTBOPEHHOrO BEIIECTBA, PELICHHIO
9KCIIEPUMEHTANBHBIX 3a71a4 M0 TeMe «OCHOBHBIE KJIACChl HEOPTAHUUECKUX COSAMHEHUI;
JIEMOHCTPUPOBATh BIIAJICHUE OCHOBAMU XMMHUYECKOW IPaMOTHOCTH, BKJIIOYAIONIEH YMEHUS
Oe30macHOro oOpalieHus ¢ BEUIECTBAMH, HCIIOJIb3YEMBIMH B MOBCEIHEBHOM KM3HM, a TaKXKe
3HAaHWE IIPAaBUJI IOBEJICHUS B LEJIAX COEPEKEHUS 3I0POBbS U OKPYKAIOIIEH CPEIbI.

K konmy oOyudenuss ¢ 9 knacce y oOyuatomierocss OyayT cGOpPMUPOBAHBI CIEAYIONIUE
IpeMETHBIC PE3YNIbTaThl U3YYCHHSI XUMUU Ha YIITyOJICHHBIM YPOBHE:

pPacKpbIBaTh CMBICI OCHOBHBIX XMUMHYECKHX TOHSATUH: XHMUYECKUH 3JIEMEHT, aToM,
MOJIEKYJIa, WOH, KaTHOH, aHHUOH, DJIEKTPOOTPULIATEIBHOCTh, CTCIICHh OKHCICHUS, XUMUYECKas
peakiusi, TernoBoi 3¢ ekt peakuuu, Mob, MOJSIPHBINA 00BEM, pacTBOD;

AEKTPOJIUTHI, HEDJIEKTPOJIUTHI, SJIEKTPOIUTUYECKAs UCCOLMALNSA, PEaKUUU HOHHOTO
oOMeHa, THApPOJIM3 COJeil, oOpaTuMple © HEOOpaTUMbIE pEaKIMH, OKUCIUTEIHHO-
BOCCTAHOBUTEIIbHBIE PEAKLIUU, OKUCIUTENb, BOCCTAHOBHUTENb, OKHCICHHE M BOCCTAHOBIICHHE,
AIIEKTPONIN3, AIOTpOmHs, aM(pOTEPHOCTh, XHMHYECKas CBs3b (KOBAJCHTHAs, WOHHAs,
MeTaJlJIN4ecKasi), MEXMOJEKYJIIpHble B3aUMOJICIHCTBUS (BOJOpONIHAs CBA3b, CUIbl Ban-nep-
Baannbca), KOMIIJIEKCHBIE COEIUHEHUS, KPUCTAJUIMYECKUE PEIIEeTKH (MPUMHUTHBHAS KyOHuecKas,
00BEMHO-LIEHTPUPOBAHHAsL KyOHUYecKasi, TpaHEeLeHTPUPOBaHHAs KyOWdeckas, reKcaroHalbHas
TUIOTHOYIAKOBaHHAs ), KOPPO3HSI METAJUIOB, CIUIABBI; CKOPOCTh XMMHYECKON PEaKINu, KaTalus,
XUMHYECKOE paBHOBECHE, DSJIEMEHTbl XMMHYECKON TEepMOJMHAMUKM KaK OJHOW U3
TeopeTnueckux ocHoB xumuu; [T/1K;

WLUTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHUYECKUX TOHSATHH M TNPUMEHSTH JTH
MOHSITHS TIPU OMTMCAHUH BEIIECTB U MX MPEBPAICHHIA;

HCIOJIb30BaTh XUMUYECKYIO CUMBOJIUKY JUIsSl COCTaBICHHS (hOpMYIT BEIIECTB U ypaBHEHUN
XUMHYECKHUX PEaKIUi;

OTIpeNIeNIATh BAJIEHTHOCTh M CTEIEHb OKUCICHHS XUMHUYECKUX AJIEMEHTOB B COCIMHEHHSIX
pa3IMYHOrO COCTaBa, MPUHAMICKHOCTH BEIIECTB K OIPEICIIEHHOMY KIAcCy COEIMHEHHH o
dbopmynaM, BHIBI XUMHUYECKOH CBSI3M  (KOBAJICHTHOW, WOHHOW, METAUIMYECKOW) B
HEOPraHMYECKUX COEIMHEHUSX, 3aps] MOHA O XMMHUYECKON (opmyne, XapakTep Cpelsl B
BOJHBIX PpAcTBOpaX HEOPraHWYECKUX COCAMHEHUW, TUN KPUCTAIUTMYECKON  PEIIeTKH
KOHKPETHOT'O BEIIIECTBa,

packpsiBaTh cMbich [lepuoauueckoro 3akona JI. . MeHneneeBa u 1eMOHCTPUPOBATH €r0
MOHMMAaHUE:



ONKCHIBATh M  XapakTepu3oBaTh TabmuuHyio ¢opmy Ilepuoanueckoil cuctemsl
XUMHUYECKHX JIEMEHTOB: pa3inyaTh MOHATUS «A-rpynmna» u «b-rpynmay, «Maabie IepUuoab» U
«OOIBIITNE TIEPUOIBIY;

OOBSCHATH CBSA3b IMOJOXKEHHS 3JeMeHTa B [lepuonnyeckoil cucreme ¢ pacmpeleieHueM
3JIEKTPOHOB MO YHEPIeTUYECKUM YPOBHSM, IMOAYPOBHSIM U OpOUTANISIM aTOMOB MEPBBIX YETHIPEX
MEePHOJIOB;

BBIJICTISITH OOIIME 3aKOHOMEPHOCTH B M3MEHEHUM CBOICTB AJIEMEHTOB U MX COCAMHCHMIA
(KUCJIOTHO-OCHOBHBIX U OKHCIHUTEIbHO-BOCCTAHOBUTENIBHBIX CBOWCTB OKCUIOB U THAPOKCHUIOB)
B IIpeJieax MaJIbIX MEPHOJIOB U IVIaBHBIX MOATPYII C YY€TOM CTPOCHHUS UX aTOMOB;

pacKpbIBaTh CMBICI TEOPUU DIEKTPOIUTHYECKON auccoluanuu, 3akoHa ['ecca u ero
CJIEICTBUH, 3aKOHA JEHCTBYIOIUX MAacCC, 3aKOHOMEPHOCTEW M3MEHEHUsI CKOPOCTU XUMHUYECKOU
peakuuy, HaIlpaBJIeHHUsS CMEIEHUS XMMHUYECKOTO PaBHOBECHS B 3aBUCUMOCTU OT Pa3IUYHBIX
(bakTopoB;

KIIACCU(UITUPOBATh XMUMHUYECKHUE DJIEMEHTHI, HEOPraHWYEeCKHE BEIIECTBA, XUMHYECKHE
peakuuu (1Mo YMCIy M COCTaBy yYaCTBYIOIIUX B PEAKIMU BEIIECTB, MO TEIUIOBOMY 3(PQeEKTy, 1o
arperaTHOMy COCTOSIHUIO pPEareHTOB, IO H3MEHEHUIO CTENEeHEHl OKUCICHHS] XUMHYECKHX
3JIEMEHTOB, IO 0OPAaTUMOCTH, IO YYaCTHIO KaTalnu3aTopa);

XapaKTepu30BaTh (OMUCHIBATH) OOIIHME XWMHYECKHE CBOWMCTBA BEHIECTB Pa3IUIHBIX
KJIACCOB HEOPTraHMYECKHUX COCTUHEHUH, MOATBEPK/Iast TO OMUCAHUE TPUMEPAMHU MOJICKYIISIPHBIX
Y MOHHBIX YPaBHEHUI COOTBETCTBYIOIIUX XUMUYECKUX PEAKIHil;

COCTaBJIITh YPAaBHEHUS: AJIEKTPOJUTHUYECKON AMCCOIMALIMM KHUCIOT, LIEJIOYEeH U COJei;
MOJIHBIE W COKpAIICHHBIE YPaBHEHHS pEaKluii MOHHOTO OOMEHA; peaklui, MOATBEPKIAFOIINX
CYIIIECTBOBAHKE TEHETHUECKOM CBS3U MEXK/IY BEIIECTBAMHU PA3IMUHBIX KIIACCOB;

PacKpbIBaTh CYIIHOCTH MPOILIECCOB TUAPOIM3A COJIEH MOCPEICTBOM COCTaBICHUS KPATKUX
MOHHBIX U MOJIEKYJISIPHBIX YPaBHEHUN peakiuil, CyIIHOCTh OKHCINUTEIbHO-BOCCTAHOBUTEIbHBIX
peaKkuuii TOCPEACTBOM COCTaBJICHHS SJIEKTPOHHOTO OanaHca dTUX PEaKIuii;

MPE/ICKa3bIBaTh XapaKTep cpeabl B BOJHBIX PacTBOpaxX COJICH;

XapaKTepu30BaTh (OMUCHIBATh) (PU3NYECKUE U XMMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB
(kucmopon, o30H, rpaduT, aMa3, KpeMHui, 00p, azor, dhocdop, cepa, XJIOp, HATPUMA, KaIHH,
MarHuii, KaJIblUi, aIFOMUHHN, Kelle30, Me/lb, IMHK, cepeOpo) U 00pa30BaHHBIX MMH CIIOKHBIX
BEIIECTB, B TOM YHCJIE X BOJAHBIX PACTBOPOB (aMMHAK, XJIOPOBOJOPO]I, CEPOBOIOPO, OKCHIBI
yraepona (I, 1V), kpemuaus (IV), azora (I, II, III, IV, V) u docdopa (111, V), cepsr (IV, VI),
CepHHUCTas, cepHas, a3zoTHasi, ¢ocdopHas, YrojbHas, KPEeMHHEBAas KHUCIOTBHL, OKCHUABl U
ruapokcuabl MetaiioB [A—IIA-rpynm, amomunus, meau (1), nuaka, xenesa (11 u I10));

MOSICHSITh COCTaB, OTIENbHBIE CIIOCOOBI TONYYEHHUS M CBONCTBA CJIOXKHBIX BEIICCTB
(kucnopoacoaepskale KUCIOThl XJIOpa, a30THUCTasi, OOpHas, YKCyCHas KHUCIOTBI U HMX COJIH,
ranorenusl kpeMuust (IV) u docdopa (III u V), okcua u rugpoxcun xpoma (I11), mepmanranar
KaJus;

OTHCHIBAThH POJIb BAKHEUIIIMX M3y4aeMbIX BEUIECTB B MPUPOIHBIX MPOIIECCaX, BIHSIHUE HA
JKUBbIE€ OpPraHMU3MBbl, MPUMEHEHUE B PA3IUYHBIX OTPACIAX HKOHOMHUKH, HCIOIb30BAaHUE IS
CO3/1aHUSI COBPEMEHHBIX MaTEPHUAJIOB U TEXHOJIOTHIA;

MPOBOANTH PEAKIUU, TOATBEPKIAIONINE KAYeCTBEHHBIN COCTaB pPa3IMYHBIX BEUIECTB,
pacrmo3HaBaTh ONBITHBIM ITyTEM COJEpPIKAIIMECS B BOIHBIX PaCTBOPaX MOHBI: XJIOPHUA-, OpOMHU/I-,
nonua-, cynbdar-, pochar-, kapboHar-, cunukar-, cyabGur-, cyabOua-, HUTpaT- U HUTPHT-
WOHBI, TUJIPOKCHUI-HUOHBI, KaTHOHbl aMMOHUS, MarHus, KaJbliMs, allOMUHUS, kene3a (2+) u
xkenesa (3+), meau (2+), IUHKA;



OOBSCHATH U MPOTHO3WPOBATH CBOWCTBA BAKHEHIIMX M3YYaeMbIX BEILIECTB B 3aBUCUMOCTHU
OT UX COCTaBa U CTPOCHMUS, IPUMEHEHHE BEIIECTB B 3aBHCUMOCTU OT X CBOICTB, BO3MOKHOCTb
MPOTEKAHUS XUMUYECKUX TPEBPAIICHUN B PA3IMUYHBIX YCIOBUSX Ha OCHOBE PAaCCMOTPEHHBIX
3JIEMEHTOB XUMHUYECKOI KHHETUKH U TEPMOJIUHAMUKU;

BBIUMCIISTh OTHOCUTEIBHYIO MOJIEKYJSIPHYIO U MOJIIPHYIO MAacChl BEIECTB, MAacCOBYIO
JIOJTF0 XUMHUYECKOTO0 3JIeMEHTa 10 (opMyJie COeIMHEHUS, MaCCOBYIO JIOJIIO BELIECTBA B PacTBOPE,
MOJIBHYIO JIOJII0 XUMHUYECKOTO 3JIEMEHTA B COSAMHEHUH, MOJIIPHYIO KOHLIEHTPAIIMIO BEIIECTBA B
pacTBope, HaxOJIUTh MPOCTEHITy0 (OopMyy BelIecTBa MO MACCOBBIM WM MOJBHBIM JOJSIM
3JIEMEHTOB, MPOBOJUTH PacyeThl MO YpaBHEHUSM XMMHUYECKUX PEaKIMi C y4eTOM HeJoCTaTKa
OJTHOTO M3 pEareHTOB, MPAKTUYECKOrO BBIXOAA NPOJIYKTa, 3HAUEHHs TeroBoro 3¢ddexra
pEaKIiu, ONPEeNIATh COCTaB CMECei;

cobmomath mpaBmwia Oe3omacHOW paboThl B abopaTopuu  TPH  MCIOJIB30BAaHUHU
XUMHYECKONH Tocynbl U 00OpyAOBaHHS, a TakKe IMpaBuia OOpalleHHs C BEIIeCTBAMHU B
COOTBETCTBUU C MHCTPYKIHUSIMH BBIIOJHEHUS TAOOPATOPHBIX OIBITOB M MPAKTHYECKUX PabOT 1Mo
NOJYYEHUIO U COOMpaHUIO Ta3000pa3HbIX BEIIECTB (aMMHAaKa U YIJIEKHUCIIOTO ra3a) U pelieHuio
9KCIIEPUMEHTANIBHBIX 33]a4 110 TeEMaM Kypca, IPeICTaBIATh pe3ybTaThl 3KCIIepuMeHTa B (hopme
BBIBOJIOB, JI0KA3aTEIbCTB, IPa(PHUKOB, TAOIUIL U BBISBIATH SMIUPUUECKHE 3aKOHOMEPHOCTH;

NPUMEHSTh OCHOBHBIC ONEPAlMU MBICIUTEIBHON JEATEIBbHOCTH (aHAU3 W CHHTE3,
CpaBHEHHE, 0000IeHNe, CUCTEMAaTU3allMIO, BBISIBJICHUE NPUYNHHO-CIICACTBEHHBIX CBS3EH) MpH
U3YYEHUHU CBOWCTB BELIECTB U XHUMHYECKHX pEaKIUil, BIaJeTh €CTECTBEHHO-HAyYHBIMU
MEeTOJaMH TIO3HaHMs (HAOII0CHHE, U3MEpEeHre, MOACIUPOBAHUE, SKCIEPUMEHT (peabHBIH U
MBICJICHHBIN );

OPUMEHATHh IpaBHja Oe30MacHOro OOpalleHusi C BELIECTBAMH, HCIOJIb3YEeMbIMU B
MOBCE/IHEBHOM JKM3HHU, MpaBUiia MOBEIEHUS B LEISIX COEpeXEeHUs 3[0pOBbS U OKpYKarolen
OPUPOIHON cpenabl, MOHUMAaTh Bped (OMACHOCTb) BO3JCHCTBUS Ha JKHUBBIE OPraHU3MBI
OTIpEIeICHHBIX BEIIECTB, MOACHATH Ha IPUMEpPaxX CIOCOOBl YMEHBIICHHUS U MPEIOTBPAIICHUS UX
BPEIHOIO BO3ACUCTBUS, 3HAYCHUE )KUPOB, OCJIKOB, YIIIEBOIOB JUIsl OpraHU3Ma YeJIOBEKa;

HCIIOJIb30BaTh MOJIYYEHHbIE NMPEACTaBIEHUS O cepax npodeccuoHaNIbHON NesSTeIbHOCTH,
CBSI3aHHBIX C HAYKOH M COBPEMEHHBIMU TEXHOJOTHSIMHU, KaK OCHOBY JUIsl MPOQeCCHOHATbHON
OpPHUEHTAINH U JUISI OCO3HAHHOTO BHIOOpA XMMHH KaK MPOGUIBHOTO IIPeIMeTa MPU MPOAOTHKEHUN
0o0ydeHHUs Ha YPOBHE CPEIHET0 00IIero o0pa3oBaHus;

y4acTBOBATh BO BHEYPOUHOMH IIPOEKTHO-UCCIEI0BATEICKON NESTEIBHOCTH XUMUYECKOH U
XUMHUKO-9KOJIOTUYECKOH  HAMpaBJIEHHOCTH, TPUHOOPECTH  OMBIT  MPOBENEHUS  Y4eOHBIX
UCCIICIOBAaHUN B YCJIOBHUSX 00pa30BaTENbHBIX OpraHM3alMi, a TaK)Ke OpraHu3aluil (LEHTPOB)
JIOTIOJTHUTEILHOTO 00pa30BaHUs JIeTEH.



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
Koaun4yecTBO 4acoB

Ne HaumeHoBaHue pa3iesioB U JJeKTpoHHbIE (HU(POBHIE)
KouTtpoabHbie IIpakTuyeckue

n/n TeM IPOrpaMMbl Bcero o0pa3oBaTe/bHbIE PeCypChl
padoThI padoThI

Pazgea 1. [lepBoHayanbHble XUMHYECKHE OHATUSA

Xumus — BakHas 00J1acTh https://ru.wikipedia.org/wiki/

L1 €CTECTBO3HAHUS U 6 ) videoportal.rcokoit.ru foxford.ru
MPaKTUYECKON JeATETbHOCTH https://www.edumedia-
gyejaoBeKa sciences.com/ https://chemege.ru

rcokoit.ru, foxford.ru
https://ru.wikipedia.org/wiki/

12 BertectBa 1 xXuMu4eckue ” | https://chemege.ru/
peakiuu https://www.edumedia-

sciences.com/ @Think 24 (xummust)
https://orgchem.ru/
Hroro no paszneny 28
Pa3zgen 2. BaxHeilline nmpeacTaBUTEId HEOPraHUYECKHUX BelleCTB
rcokoit.ru, foxford.ru
Bosayx. [TonsTue o rasax. AP e .

2.1 Kuciopo, OKcHs: 13 1 1 https://www.edumedia-
sciences.com/ @Think 24 (xummust)
https://orgchem.ru/
rcokoit.ru, foxford.ru

9 Bonopon. [lonstue o 6 | https://ru.wikipedia.org/wiki/

KHUCJIOTax U COJIAX

https://chemege.ru/
https://www.edumedia-




sciences.com/ @Think 24 (xumust)
https://orgchem.ru/

Bopa. PactBopsl. [Tonsarue 06

rcokoit.ru, foxford.ru @Think 24

23 13
OCHOBaHHMSX (Xumus)
54 OCHOBHBIE KJIACCHI 15 rcokoit.ru, foxford.ru @Think 24
’ HEOPTaHWYECKUX COCTMHCHHI (xumus) https://orgchem.ru/
Uroro no pazneny 47

Paznen 3. llepuoanuecknii 3axkoH u Ilepuoagnueckas cucrema xumnieckux 3jeMmeHToB . U. MennesneeBa. CTpoeHne aToMOB.

XumMuueckasi cB3b. OKHCINTEIbLHO-BOCCTAHOBUTEIbHbIE peakuumn

[Iepronnueckuii 3aKOH U
IIepuoanueckas cucrema

rcokoit.ru, foxford.ru
https://chemege.ru/ @Think 24

3.1 .. 14
XMH;\:{HZZC;;EZ ag:M::;:Z a (xumus) https://orgchem.ru/
leieera. HIp http://xumuk.ru/
aToma
X . . .
VIMITFICCRGE CBAD rcokoit.ru, foxford.ru @Think 24
3.2 OKHCIIUTENBHO- 11 -
(Xumus)
BOCCTAaHOBUTEIIbHBIC PEAKIINU
Hroro no pazneny 25
PezepBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB 102

I10 ITPOIT'PAMME




9 KVIACC

Kosun4yecTBo 4acos JIeKTPOHHbIE
HaumeHoBaHue pa3/iejioB U TeM (undposbie)
Ne /i Konrpoabusie IIpakTuueckue
NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI pecypen
Paszgea 1. BeniecTBO U XUMHYeCKasi peakius
11 [ToBTOpenue u yriryOiaeHne 3HaHU O 6
' BEILIECTBE
12 OcHOBHbIE 32aKOHOMEPHOCTH MPOTEKAHUS 1 1 1
XUMHYECKHUX PEaKIIHi
13 DNEKTPOIUTHYECKAS JUCCOLIALIHS. 1 | )
’ XUMUYECKHE peakllii B pacTBOPax
Hroro no pazneny 28
Paznen 2. HemeTa/uibl M UX COeIMHEHUSA
)1 OO01as xapaKTepUCTHKA XUMUYECKUX 6 1
’ sneMeHToB VIIA-rpynmsl. ["anorenst
OO01mas XxapakTepuCTHKa XUMUYECKUX
2.2 aneMeHToB VIA-rpynmsl. Cepa u eé 8
COETMHEHUS
OO01mas XxapakTepuCTHKa XUMUYECKUX
23 aneMeHTOB VA-rpymisl. A30T, pochop u ux 9 1
COEIMHEHUS
OO01mas XxapakTepuCTHKa XUMUYIECKUX
24 aneMeHToB IVA-rpynnsl. Yriaepoa u 10 1 2
KPEMHU, UX COeUHEHUS. bop
Hroro no pazneny 33




Pa3zgen 3. MeTaaabl M UX cOeIMHEHUSA

3.1 OO01me CBOMCTBA METAJLIOB 8
3.2 Baxxueiimnie MeTaiibl 1 UX COSIMHEHUS 16 2
Hroro no pazneny 24
Pasznen 4. Xumus u okpyxamomas cpeaa
41 BemecTBa 1 Matepuansl B )KM3HU YEJIOBEKa. 4
’ OCHOBBI 3KOJIOTUYECKON TPaMOTHOCTH
Uroro no pazneny 4
Pa3zgen 5. O0001menue 3HAHMTI
51 [ToBTOpeHME U 006001IIEHNE 3HAHUI 9 5
’ OCHOBHBIX Pa3/eioB KypcoB 8—9 Ki1accoB
Hroro no pazneny 9
Pa3nen 6. HazBanue
Hroro 0
Pa3zgen 7. HazBanue
Hroro 0
Pe3epBHOE Bpems 4
OBHIEE KOJIMYECTBO HACOB I10 ITPOI'PAMME 102 11







INOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
Ne KosmnuecTBo yacos
IpakTnuec Aara JJIeKTPOHHBbIE HU(PPOBHIE
n Tema ypoka KonTpouabhn H3y4eH 6
/ Bcero bie paBoThI KHe ust oOpasoBaTeJbHbIE PeCypChl
I padoThI
videoportal.rcokoit.ru/videofile/KyF07i1X
| [Tpeamet xumun. Pons xumuu B | 8ShPDNQ1s4f13hayAsib§PHH6
YKU3HU YeTIOBEKa https://foxford.ru/wiki/himiya/predmet-
Monstue o6 HcTopin https://ru.wikipedia.org/wiki/%D0%98%
2 BO3HHUKHOBEHUS U Pa3BUTHS XUMUH. 1 Don DalN b ] B Sl et DL
XHMus B cHCTeME HayK %B8%D1%8F %D1%85%D0%B8%D0
%BC%D0%B8%D0%B8
Tena u BemecTsa, DUHICCKHE H https://ru.wikipedia.org/wiki/%D0%92%
3 XHMIHCCKHE CBOICTEA BEIICCTB 1 D0%B5%D1%89%D0%B5%D1%81%D
1%82%D0%B2%D0%BE
4 OU3NYECKUE U XUMUIECKHE 1 videoportal.rcokoit.ru/videofile/DEuOcW
SIBIICHUS MYMPhW2necUedHw6DCXxhO4mg2
ITonsATHE O TEOpETUYECKUX
METOJIaX MO3HAHUS B €CTECCTBEHHBIX
HayKax. VICTOUHUKH XMMUYECKOI https://ru.wikipedia.org/wiki/%D0%9D%
5 uHpopmanuu. [IpencraBneHus o 1 D0%B0%D1%83%D1%87%D0%BD%D

HayLIHOM IIO3HAHUU HaA
SMITUPHYECKOM YPOBHE:
HaOJII0/IcHUE, U3MEpPEHNUE,
IKCIIEPUMEHT, MOJICTTUPOBAHUE.

1%8B%D0%B9_%D0%BC%D0%B5%D
1%82%D0%BE%D0%B4




O6opynoBaHue MIKOIHHON
XUMHUYECKOH abopaTopu.
[Tonsitue o MeTogax paboThI C
XUMHYECKIMH BEIIECTBAMH.

https://chemege.ru/pravila-raboty-v-
laboratorii/

6 https://foxford.ru/wiki/himiya/praktichesk
[TpakTrueckas padora Ne 1 mo Teme . . .
aya-rabota-razdelenie-smesey-i-ochistka-
"IIpaBuia paboThl B 1abopaTopun U
X veschestv
npuEMBI 00pAIIIEHUS C
1ab0opaTopHBIM 000pyI0BaHUEM"
videoportal.rcokoit.ru/videofile/ORFSARI
7 YucThle BENecTBa 1 CMECH. 9LJzK40MakqAikTroiY3nd4owf
CriocoOsbI pa3aeneHus cmecen https://foxford.ru/wiki/himiya/sposoby-
razdeleniya-smesey
https://youtu.be/-
KGTC5BHYWQ?list=PLoQVUgEFJ28z
[TpakTrueckas padota Ne 2 o Teme UwlJiRgTOnV_fjWvI82Hs-
8 "Paznenenne cMecelt (Ha mpumepe https://chemege.ru/razdelenie-smesi/
OUYMCTKHU MTOBapEeHHOU conn)" (BemiecTBa U cCMeCH; TOHKOCIIOIHAs
Xpomarorpadust; IUCTUILIISIIHS)
https://www.edumedia-sciences.com/
videoportal.rcokoit.ru/videofile/t9KzBJID
713w9¢c0jQs045Y gEgQmrl7Ct5
9 ATOMBI 1 MOTIEKYTH https://www.youtube.com/watch?v=62M
DjE9Gxhc
list=PL7V6ZvQ5C5mRsIBxExc04f9Dp8
mbASCvl1 index=49 pp=1A0QB
https://ru.wikipedia.org/wiki/%D0%A5%
D0%B8%D0%BC%D0%B8%D1%87%D
10 XUMHUYECKHUE JIEMEHTHI

0%B5%D1%81%D0%BA%D0%B8%D0
%B9_%D1%8D%D0%BB%D0%B5%D0




%BC%D0%B5%D0%BD%D1%82

HpOCTBIe " CJIIOXKHBIC BEUICCTBA.

videoportal.rcokoit.ru/videofile/HIA1Z144

I Bemecrsa Mosekyproro 1 2CZ609F0z6KrxL34vIVAiSTn
HCMOJICKYJIAPHOTO CTPOCHUA
https://ru.wikipedia.org/wiki/%D0%94%
12 3aKO0H MOCTOSIHCTBA COCTaBa D0%B0%D0%BB%D1%8C%D1%82%D
BEIIIECTB 0%BE%D0%BD%D0%B8%D0%B4%D1
%8B
videoportal.rcokoit.ru/videofile/19cvF5X7
Xumuaeckas hopmyia. Wgd7xC5TacUOifR6¢cBItNXBJ
13 BaneHTHOCTh aTOMOB XMMHUYECKUX https://foxford.ru/wiki/himiya/nazvaniya-
3JIEMEHTOB elementov-vidy-zapisi-himicheskih-
formul
OrnpezenieHne BAJIGHTHOCTH aTOMOB https://foxford.ru/wiki/himiya/algoritm-
14 o ¢popmynam OMHAPHBIX opredeleniya-stepeni-okisleniya-i-
COEIMHEHUN valentnosti-elementa-v-soedinenii
OTHocHTeNbHAs aTOMHAs Macca.
OTHOCHTEIIbHast MOCKY IApHas https://foxford.ru/wiki/himiya/atomnaya-
15 Macca. BeraucieHus .
. . i-molekulyarnaya-massy
OTHOCHUTEIILHON MOJICKYJISIPHOM
MacChbl
MaccoBas 1011 XMMHYECKOTO
3JIEMEHTA B COEMHEHNH. https://foxford.ru/wiki/himiya/massovaya-
16 Brrauciennss MaccoBO# 0N dolya-elementa-massovaya-dolya-
XAMHYECKOT0 dJIEMEHTA 110 veschestva
dbopmysie CoeTMHEHHS
Haxoxnenne npocreitiieit
17 (GbopMyJIBI BEIIeCTBa IO MaCCOBBIM https://orgchem.ru/chem3/z35.php

JOJIAAM 5JICMCHTOB




KomnuectBo Bemecrsa. Mob.
B3auMocBsI3b KOJIMYECTBA, MACChI M

videoportal.rcokoit.ru/videofile/elpYmfo6c
gmt4JDnF10cauVjShvD23wwb

I8 mena CTpYKTYPHEIX CHHIL https:/foxford.ru/wiki/himiya/mol-
BerecTBa. MoJisipHas Macca CMecH
molyarnaya-massa
BEII[ECTB
MosnrnHasa J0JIA XUMHUYCCKOT' O
3JIEMEHTA B COCTMHEHHH.
19 Haxoxxnenne npocteitmieit https://orgchem.ru/chem3/z331.php
(hopMyJIBI BEIIECTBA IO MOJIbHBIM
JIOJISIM JIEMEHTOB
XUMHUUYECKUE SABICHUS. (XuMHueckasl peakius, CKOpocTh
20  Xumudeckas peakius u eé peakiun) https://www.edumedia-
MIPU3HAKU sciences.com/
videoportal.rcokoit.ru/videofile/RygbXp;j2
kdCGFH3IFTYiEkBznm9MoHVF
21 3AKOH COXpAHEHNS MACCH BEILECTE https://www.youtube.com/watch?v=Kw0d
XN _10sM
list=PL7V6ZvQ5C5mRsIBxExc04f9Dp8
mbASCv1 index=110 pp=1AQB
https://www.youtube.com/watch?v=ewjo
ATOMHO-MOJIEKYJIIPHAs TEOPUSL. AFOereo
22 ﬁ;;gzié‘zmwom M.B. list=PL7V6ZvQ5C5mRsIBXExc04f9Dp8
mbASCv]1 index=93 pp=iAQB
23 Xummeckue ypasiemus videoportal.rcokoit.ru/videofile/Oqqvrz9c
CXqZRdzJvPGUwCcSImsnIn6P
24 THIB XHMITeCKIX peakiii https://youtu.be/81040bpsvYk?list=RDC
MUCjdM9438e_CBshODD8MXp7Q
25 Pacuérel mo xuMuueckum videoportal.rcokoit.ru/videofile/slTUGRdd

YpaBHCHHUAM KOJIUYCCTBA U MACCBL

mdKSM3uFZCvWx7SulJv4hxaSeg




MCXOJIHBIX BEIIECTB WJIH MPOAYKTOB
peakiuu

Brluucnenus no ypaBHeHUSIM
XUMUYECKOU PEaKLUU: KOJINYECTBA

videoportal.rcokoit.ru/videofile/4rdrxaVs5

26 BEIL[ECTBA, MACCHI IO U3BECTHOMY dzg53PibISTWA0ZZ0CIe323y
KOJIMYECTBY BEIIECTBA, Macce
PEareHTOB W MPOIYKTOB PEAKITUH

7 O06o0011eHNEe U cUCTeMaTH3aIUs videoportal.rcokoit.ru/videofile/L50ZwfX
3HaHUU dK5qnKHpdcBhTzyYtR1jd6P3z
Kontponbnas padora Ne 1 mo teme

28 "BemrecTBa 1 XUMHYECKUE
peakuun"

29 Bo3ayx — cmech ra3os. [lonsitue o https://foxford.ru/wiki/himiya/osnovnye-
rasax. harakteristiki-gazov
3axon ABorazpo. MonspHELi videoportal.rcokoit.ru/videofile/vwd802zd

R 5zHc5htjyg296Sq40tMjDblU

00BEM ra3os. Berancnenus ooneMa,

30 KOITHUCCTEA BOLIECTRA Ia33 110 https://www.youtube.com/watch?v=wOv
U3BECTHOMY €0 KOJIMYECTBY MU M
oBBeMy list=PL7V6ZvQ5C5mRsIBxExc04f9Dp8

mbASCv]1 index=111 pp=1AQB

OTtHOCHTEIbHAS INIOTHOCTH Ta30B.

31 BrIuncieHus: OTHOCUTEIIbHOM https://orgchem.ru/chem3/z26.php
IJIOTHOCTHU Ta30B
OrnpezenieHre OTHOCUTEIbHOU
MOTICRYIBIPHON MaceH https://www.chem.msu.ru/rus/school/zhuk

32 | ra3o000pa3HOro BEMIECTBA IO

U3BECTHOU OTHOCUTEIILHOMN
IUIOTHOCTH

ov1/05a.html#5.7




OOBEMHBIE OTHOIICHUS Ta30B PU
XUMUYECKHUX PEaKLHUsX.

https://foxford.ru/wiki/himiya/molmolyar

33 Brranciienust 00beMOB ra30B 1o nayamassa
YPaBHEHHIO XUMHUYECKOU pEeaKIIuu
videoportal.rcokoit.ru/videofile/uuz9ckDE
KHCIOPOJ — 2IEMEHT 1 pOCTOe B.77261NthXBHDem7x22ZOvs '
34 BelIecTBO, O30H - AIOTPONHAA videoportal.rcokoit.ru/videofile/VtOP; TH
MOAH(UKALIA KHCTIOPOJa grqx9WMLVy4EDHX32ucOEIctZ
https://www.edumedia-sciences.com/
(030HOBBII CI101)
videoportal.rcokoit.ru/videofile/uuz9ckDE
B7726INtmPXBHDem7x22Z0vs
35 OKCHIBI https://www.youtube.com/watch?v=3Cd5
D29kulM
list=PL7V6ZvQ5C5mRsIBxExc04f9Dp8
mbASCv1 index=71 pp=iAQB
16 CrocoObI oTy4YeHUsT KUCIOPO/ia B videoportal.rcokoit.ru/videofile/62uFXCX
71a00paToOpUU U MPOMBILIEHHOCTH MebV7RfHeMd2keFwOwHv4HWxa
[IpakTuueckas padora Ne 3 o reme https://youtu.be/IKpDguTBiUU
37 "TTomydenue u coOupanue https://chemege.ru/lab-poluchenie-
KHCIJIOPO/Ia, U3y4YE€HHE €r0 CBOMCTB" neorganika/
38 KpyroBopor KHCIOpOa B IPUPOJE https://www.chem.msu.ru/rus/school/zhuk
ov1/10.html#2
TennoBoii 3 PeKT XMMUIECKOI https://www.youtube.com/watch?v=rVzL
peaKIu, TePMOXUMHUICCKIE FRjILtM
19 ypaBHEHUS, DK30- U list=PL7V6ZvQ5C5mRsIBxExc04f9Dp8

SHJIOTEPMHUUYECKHUE PEAKIUU.
TommmBo. Mcnions3oBanue yris u
METaHa B KaueCTBE TOILIUBA.

mbASCv1 index=45 pp=iAQB
videoportal.rcokoit.ru/videofile/1Gt9ZaF2
kZ0aMuCxsbmbrcbZpKOMBEQL




3arpsi3HEHUE BO3yXa

Brruucnenus no ypaBHeHUSIM
XUMHUYCCKON PEaKIUK: KOJIHMIECTBA
BelllecTBa, 00bEMA, MACChI 110

https://orgchem.ru/chem3/z366.php
https://www.youtube.com/watch?v=RMU

CiQnHeGO0

40 list=PL7V6ZvQ5C5mRsIBxExc04f9Dp8
HPOYKTOB peaki https://foxford.ru/wiki/himiya/raschety-

po-termohimicheskim-uravneniyam

A1 KonTtponbHas padora Ne 2 o teme
"Bo3ayx. Kucinopoa. Oxkcuast"

Bomopon — anemeHT u mpocToe videoportal.rcokoit.ru/videofile/Exy3hKA

4 BemecTBO. CriocoObl OTydeHHS R5QCOtEy0au5GrsGSipvLen8Z
BOJIOpOIa B TabOpaTopuu u videoportal.rcokoit.ru/videofile/NjYrh286
MPOMBIIUIEHHOCTH kGis4Y3wCRgH1PpxG61ohc8f

https://chemege.ru/lab-poluchenie-
[IpakTrueckas padota Ne 4 o Teme neorganika/https://www.youtube.com/wat

43 "ITomyuenune u cobupanue ch?v=o0zbglLR-EdSc
BOJIOPOia, U3YYEHHE €r0 CBOMCTB" list=PL7V6ZvQ5C5mRsIBxExc04f9Dp8

mbASCv1 index=61 pp=iAQB

44 Hcnonbs3oBanne Boopoa B https://www.edumedia-sciences.com/
KauyecTBE TOIUIMBA (BOIOPOTHBIH DIIEMEHT)

45 [ToHsiTHE O KUCTOTAX U COJISX. videoportal.rcokoit.ru/videofile/2Calrlp6
CocTtaB KUCJIOT U COoJIel Q6CN6Do15kxewKYPo70g1zuC
Brruncienus o0béMa, KOJIHYECTBA

4~ CerccTRa rasa o HMIBECTHOMY ?ro https://orgchem.ru/chem3/z34.php
KOJINYECTBY BEUIECTBA MU 00BEMY.

PacueTsl 10 ypaBHEHUIO peakuu
47  BbruucieHus Mo ypaBHEHUSIM videoportal.rcokoit.ru/videofile/slTUGRdd




XUMHUYECKON PEeaKINK: KOINIeCTBa
BEISCTBa, 00HEMa, MacChI 10
M3BECTHOMY KOJIMYECTBY BEIECTBA,
00bEMY, Macce peareHTOB WUJIu
IPOJIYKTOB PEAKIINU

mdKSM3uFZCvWx7Sulv4hxaSeg

dusnyeckue csoiicTsa Boansl. Boma

videoportal.rcokoit.ru/videofile/BcOXpLS8
2ngSQSkR65hKKk9LHmMKHS82spJw

48 B IIpUpOJIe. AHAIN3 U CUHTES - https://foxford.ru/wiki/himiya/voda-
METO/Ibl U3YUEHUS COCTaBa BOBI stroenie-fizicheskie-i-himicheskie-
svoystva
49 Xumuueckie CBOHCTBA BOEI videoportal.rcokoit.ru/videofile/12nwJ6h7
u6m8FCAZyBIQqS66PWrQP0OBu
50 | CocTas oCHOBAHI videoportal.rcokoit.ru/videofile/P2xOpqgxs
€00gbSOCc6Euxys1rVB0OfjMb
https://www.youtube.com/watch?v=eRCej
13f7Zbg
51 PactBops1. PacTBOprMOCTH list=PL7V6ZvQ5C5mRsIBxExc04f9Dp8
BEILECTB B BOJIE mbASCv1 index=85 pp=iAQB
(PactBOopenue conu B BOJE)
https://www.edumedia-sciences.com/
https://www.youtube.com/watch?v=h70U
HacpItieHHbIC M HEHACHITIICHHBIE,
52 KOHLICHTPUPOBAHHBIE U GVL—hDhW
pa3GaBIIeHHBIE PACTBODE llst=PL7V§ZVOSCSmRSI.BXEXCO4f9Dl)8
mbASCv1 index=86 pp=iAQB
CTIOCOObI BLIpAKCHHS https://www.youtube.com/watch?v=wzat-
KOHIICHTPAIIUH PAaCTBOPOB:
. eafL4E
53 MaccoBast J0JIs1 PACTBOPEHHOIO P

BEILIECTBA, MOJISIPHAs
KOHIIEHTpaLHs

list=PL7V6ZvQ5C5mRsIBxExc04{9Dp8&
mbASCv1 index=112 pp=1AQB




54

[IpakTuueckas padora Ne 5 o reme
"[IpuroToBneHne pacTBOPOB C
onpeaenEéHHON MacCOBOM 10JIeH
PacTBOPEHHOTO
BemiectBa. [ [purorosnenne
pacTBOPOB C ONPEIEIEHHON
MOJISIPHOM KOHLIEHTpaluen
pacTBOpEHHOrO BemecTra"

https://foxford.ru/wiki/himiya/massovaya-
dolya-rastvorennogo-vecshestva

55

Beruucnenus ¢ ucnosnb3oBaHuEM
HOHATHUH «MaccoBast OIS
BELIECTBA B paCTBOPE», "MOJISIpHAs
KOHIEHTpALUsl PACTBOPEHHOT'O
BEILIECTBA

https://foxford.ru/wiki/himiya/kontsentrat

sitya-rastvorov

56

Posib pacTBOpOB B pupoie U
’KU3HU yenoBeka. KpyroBopor
BOJIbI B IPUPOJE. 3arpsi3HEHNE
IpUpoOAHBIX BoA. OxpaHa 1
OUYNCTKA IPUPOJIHBIX BOJ

videoportal.rcokoit.ru/videofile/BcOXpLS8
2ngSQSkR65hKKk9LHmMKHS82spJw

57

Boruncnenus ¢ ucnonb3oBaHUEM
rpauKoB pacCTBOPUMOCTH IS
pacu€ToB pacTBOPUMOCTH BEILIECTB

https://chemege.ru/rastvorimost/

58

Boruncnenus ¢ ucnonb3oBaHUEM
MOHATHH «MaccoBas 0
BEILIECTBA B pacTBOPE, '"'MOISIpHas
KOHIEHTpAIUsl PACTBOPEHHOTO
BemecTna”

https://www.youtube.com/watch?v=Jn C
oysS8co

59

O00011eHNE U CUCTEMATU3ALMS
3HAHUHN

60

KonTtponbHas padora Ne 3 o teme




"Bonopoa. Bona. PactBopst.
OcHoBanus"

Oxcupel: cocTaB, KIacCU(pUKAIINS,

videoportal.rcokoit.ru/videofile/1knfSRH9

61 TPUBHUAJIbHBIE Ha3BaHUS N9TpHEth4CYargwEa5170FDu
2 [TomydyeHnne u XuMUYECKHE videoportal.rcokoit.ru/videofile/1knfSRH9
CBOICTBA OKCHIOB NI9TpHEth4CYargwEa5170FDu
TTonsTHE O FHAPOKCHIAX — Il\l/tltp“;c,(:)/(/iv;v;;vl.voutube.com/watch?v=weZ
0
63 z;lzj‘;i;‘;ﬁz;pmmnx S list=RDCMUCLKUFpZENcX60hTe-
hDvKA index=12
64 OU3NYECKUEe U XUMUIECKHE videoportal.rcokoit.ru/videofile/2Calrlp6
CBOMCTBA KUCIIOT Q6CN6Do15kxewKYPo70g1zuC
65 Monyserte KHCHOT videoportal.rcokoit.ru/videofile/ulpxPAP
Oy69FKaMM Vn9xZwfpwUxQcx4K
videoportal.rcokoit.ru/videofile/1TknfSRH9
66 Knaccudukanusi ocHoBaHUN. N9TpHEth4CYargv‘vE‘a5.17'0FDu . .
https://foxford.ru/wiki/himiya/klassifikatsi
ya-i-nomenklatura-osnovaniy
67 [I{émoun, UX CBOMCTBA U CIIOCOOBI https://foxford.ru/wiki/himiya/himicheski
TIOJTyYCHUS e-svoystva-osnovaniy
ie()p;f:;:iﬂizsozci(;IZT;?HP; https://www.youtube.com/watch?v=Q0V
68 = DieMeHThI, 00pa3yroIIne M()Iké%
aM(OTEPHEIS OKCIIBI I llst=PL7V§ZVOSC5mRsleEch4f9DD8
FHPOKCHTE mbASCvl1 index=113 pp=1AQB
[onsarue 06 ampoTepHBIX . . .
69 IMIPOKCHIAX: XHMHUECKIE videoportal.rcokoit.ru/videofile/1eQBKfo

CBOICTBA U MOJy4YCHHE.

ESkCgpKcYbLIINtOMVVSIITID




[IpuMeHeHnEe BaKHEUIINX
OCHOBaHUU

videoportal.rcokoit.ru/videofile/2bDf02Jm
UeiLOOcMVglQpTAPGny9i4mz
https://www.youtube.com/watch?v=8r1v6

70 Conu: coctaB, Kinaccuukarys, uYHGjOQ

TPUBHUAJIbHBIC HA3BaHUS https://www.youtube.com/watch?v=8r1v6
uYHGjQ
list=PL7V6ZvQ5C5mRsIBxExc04f9Dp8
mbASCvl1 index=130 pp=1AQB
videoportal.rcokoit.ru/videofile/gE3QSs1a
gmDPocl1xFpfPloqlgopbW90O

71 dusndeckue 1 XUMHICCKHE https://www.youtube.com/watch?v=J01V-
cBoiicTBa conel. [lonyuenue coneit fIn9UQ

list=PL7V6ZvQ5C5mRsIBxExc04f9Dp8
mbASCvl1 index=114 pp=1AQB

7 E;:::;;;if::piiith:giy videoportal.rcokoit.ru/videofile/93ZvFbtB

. IhTXQpriwlQD28uBn6BQK;jJf
COCMHEHU I
[IpakTudeckas padora Ne 6.

7 Pemienune sxcriepuMeHTaTbHBIX videoportal.rcokoit.ru/videofile/nwFk A04
3amay o teMe «OCHOBHBIE KIIACCHI 3iQgUuhakENsXcLeDIsJOF4M8
HEOPTraHMYECKUX COCTUHECHUI
Brruncnenus mo YpaBHCHHUAM
XUMHUYECKON peaKkuy: KOJIMYECTBA videoportal.rcokoit.ru/videofile/ZoQxT03

74 BeIlleCTBa, 00bEMaA, MacChI 110 MQIcZ0Q23WmDDI4HGARE9gZar

M3BECTHOMY KOJIMYECTBY BEIIECTBA,
00BEMY, Macce peareHTOB HUiIn
IPOJYKTOB PEAKIINU

videoportal.rcokoit.ru/videofile/17yuR11Pt
GRIVPY 1RSOmgMcCBH9¢jEyu




KonTtponbHast padora Ne 4 o teme

videoportal.rcokoit.ru/videofile/pE4T6k8

75 | "OcHoBHEE KIACCH Zm0sX4uSLOMLVh7wY 14JZAWww
HEOPTaHMYECKUX COCTUHCHHMA
76 XH;\I; E?:;Ziiiti:i:gslﬁizz?zz videoportal.rcokoit.ru/videofile/05ThOTJ
BWFg6HbMHXwXrHCVsUApsGWXD
0 rpynmnax CXOTHBIX 3JIEMEHTOB
77 [Tepmonnueckuii 3akoH. OTKpPHITHE videoportal.rcokoit.ru/videofile/VypTvJR
[Iepuoanueckoro 3akoHa yY 13G6yAY25McPgFm63zxvKtB
Kopotkonepuoanas u https://youtu.be/W3ulouRbuCM?list=RD
JUTMHHOTIEpUOHAS (hOPMBI CMUCjdM9438e_CBshODD8MXp7Q
78 [Tepnonnueckoii cUCTEMBI https://foxford.ru/wiki/himiya/periodiches
XAMHYEeCKHX daeMenToB J[. 1. kaya-sistema-kak-graficheskoe-
Menneneena. [leprobl urpymnmnsl otobrazhenie-periodicheskogo-zakona
79 BIIP (Pe3epBHbIii ypoOK)
videoportal.rcokoit.ru/videofile/o5j X QFdt
YedBpxOH160jT7beTUOIe32N
OCHOBHbIE CBEAEHHA 0 CTPOCHHUIH https://chemege.ru/stroenie-atoma-2/
80 https://www.youtube.com/watch?v=e_dm
aTOMOB.
vglxxo
list=PL7V6ZvQ5C5mRsIBxExc04f9Dp8
mbASCv]1 index=40 pp=iAQB
CocTaB aTOMHEIX sicp. M3oTomEI https://foxford.ru/wiki/himiya/atomnoe-
81 KaK pa3HOBUIHOCTH aTOMOB yadro
XUMHYECKOTO dJIEMEHTa
https://www.youtube.com/watch?v=9Egbl
%) DNEKTPOHBI. DIEKTPOHHAS 39AR9E

opOuTab

list=PL7V6ZvQ5C5mRsIBxExc04{9Dp8&
mbASCvl1 index=37 pp=1iAQB




OHepreTuyeckue ypoBHHU U

https://www.youtube.com/watch?v=JsTkd
dHQzRM

83 ESQZEZEEH aToma; s-, p-, d- list=PL7V6ZvQ5CSmRsIBxExc04f9Dp8
mbASCvl1 index=39 pp=1A0QB
https://www.youtube.com/watch?v=0jeC-

DJEeKTpOHHbIE KOHPHUTYypaIH U SgNeQg
84 = nanmexkTpoHHO-TpaduuecKue list=PL7V6ZvQ5C5mRsIBxExc04f9Dp8
(bopMyJIBI aTOMOB mbASCvl1 index=76 pp=1AQB
https://xumuk.ru/esa/
https://www.youtube.com/watch?v=UOR
Ydua42Wk
CtpoeHue JIeKTPOHHBIX 000JI0UEK list=PL7V6ZvQ5C5mRsIBxExc04f9Dp8
25 aTOMOB TEPBBIX 20 XUMUIECKUX mbASCvl1 index=43 pp=1AQB
anemeHToB Ilepronuueckoit https://www.youtube.com/watch?v=z-
cuctemsl /.. Menaeneena P9onpM2Vc
list=PL7V6ZvQ5C5mRsIBxExc04f9Dp8&
mbASCvl1 index=122 pp=1AQB
3:;;1;22422 ZEZZHXI:;T;;:;Z; https://www.youtube.com/watch?v=QP0K
86 3JIEMEHTOB, METAJUTMYECKUX U M
HeMeTaJIJII/I:IeCKI/IX CBOHCTE 10 list=PL7V6ZvQ5C5mRsIBxExc04f9Dp8
mbASCvl1 index=102 pp=1AQB
rpymnmnam U nepuoaam
%7 f;g;ﬁ:ff;:g;:;;i;ggiﬂHeHHH videoportal.rcokoit.ru/videofile/z29xZMtl
uL2ZIOG8wWFWsuk7DO5uF4km0
MepHoax U TPyIax
XapakTepucTUKa XUMUYECKOTO videoportal.rcokoit.ru/videofile/sB2M8x1
28 3JIEMEHTA TI0 €T0 MOJI0KCHHUIO B u5YkzkuQd80TFQYAQPe316¢cqR

[Tepuoanueckoii cucreme JI.1.
Menneneena

videoportal.rcokoit.ru/videofile/Eu0jKghT
6ME2QQS2pkKvHco4laeY XBAw




https://xumuk.ru/igra_tm/

3nauenue [leproanyeckoro 3akoHa
u [leproanueckoi cucTemsl

videoportal.rcokoit.ru/videofile/05ThOTJ

89 XUMUYECKHUX AJIEMEHTOB JIJIsi BWFgo6HbMHXwXrHCVsUApsGWXD
pa3BUTHS HAYKH U TIPAKTUKU
IEKTPOOTPHLIATEEHOCT https://foxford.ru/wiki/himiya/stepen-
90 okisleniya-valentnost-i-
NUMIHACCITIX STICNCHTOB elektrootritsatelnost
o1 OHHAS CBAAE videoportal.rcokoit.ru/videofile/3ANMVB
b7nuPn6dyRzXvSLIe5VdIf87Cq
videoportal.rcokoit.ru/videofile/GRMATg
OFfInjStYKWnWO9k9p49aY VhvHT
KoBanentnas nosnspHas u https://www.youtube.com/watch?v=HyZ
92
HETOJISIPHAS CBSI3h KLXS8IxNw
list=PL7V6ZvQ5C5mRsIBxExc04f9Dp8
mbASCv1 index=101 pp=1AQB
93 DNEKTPOHHBIE U CTPYKTYPHBIE https://www.chem.msu.ru/rus/school/zhuk
(GhOpMyJIBI BEIIECTB ov1/02.html#2.3
https://youtu.be/sGjTtzIT es?list=RDCM
UCjdM9438e CBshODD8MXp7Q
Kpucrannmmueckue n amopgHsie https://chemege.ru/materials/stroenie-
94 | BemecTBa. THIIBI KPUCTATUTMYECKUX veschestva/https://www.youtube.com/wat
pemieTox ch?v=dL.gMkXeh344
list=PL7V6ZvQ5C5mRsIBxExc04f9Dp8
mbASCv1 index=34 pp=1AQB
videoportal.rcokoit.ru/videofile/3tSq7t1E
KGM8MYpFTI9Nh7fwaoOYCLP9d
95 CreneHp OKUCIEHUS

https://foxford.ru/wiki/himiya/algoritm-
opredeleniva-stepeni-okisleniya-i-




valentnosti-elementa-v-soedinenii
96 XUMHUYECKUE 3JIEMEHTBI — 1 https://foxford.ru/wiki/himiya/okislitelno-
OKHUCJIUTEIN U BOCCTAHOBUTEIIN vosstanovitelnye-reaktsii
videoportal.rcokoit.ru/videofile/Qr8 BMht
RxxT6qcltdISPSLH7JL0zv3TA
97 OKHUCITUTEITBHO- | https://www.youtube.com/watch?v=VYog
BOCCTAHOBUTEIIbHBIE PEAKIIHH n8qAcJU
list=PL7V6ZvQ5C5mRsIBxExc04f9Dp8
mbASCv1 index=88 pp=iAQB
CocraBneHue ypaBHEHUN https://www.youtube.com/watch?v=diLw
08 OKHUCJIUTEIBHO- | KsmgT50
BOCCTAHOBUTEIBHBIX PEAKIINA, list=PL7V6ZvQ5C5mRsIBxExc04f9Dp8&
METO/T 2JIEKTPOHHOTO OanaHca mbASCv1 index=50 pp=iAQB
https://www.youtube.com/watch?v=XKBI
99 O00011eHNE U CUCTEMATU3ALMS | e IUxn0
3HAHUH list=PL7V6ZvQ5C5mRsIBxExc04f9Dp8
mbASCv]1 index=87 pp=iAQB
10 KontponpHas padorta Ne 5 o teme
0 "CTtpoeHue aroMa. XUMUYecKas 1
CBSI3B"
10 PesepBHBI ypok 1
;0 PesepBHBIi ypok 1
OBIIEE KOJIMYECTBO YACOB I10 102

ITPOTPAMME




9 KVIACC

KounyecTBO 4acoB JJIeKTPOHHBbIE
Ne ara u@posBbie
n/n Tema ypoka Bcero Konrpoapueie  Tpakruueckue falsyqennﬂ :6[()1:11;033Te.111>m)1e
padoThI padoThI pecypen
1 CtpoeHne aToMOB 1
[TocnenoBarenbHOCTD 3aNOJIHEHUS
2 AJIEKTPOHHBIX OpOHTAIeH aTOMOB MaJIbIX 1
MEPUOJIOB
3 Oco0eHHOCTH 3aMOIHEHUS AIEKTPOHHBIX |
opOuTasneit aToMOB OOJIBIITUX TIEPUOIOB
4 CreneHb OKUCIEHNS U BAJIEHTHOCTb. Bubl |
XUMHUYECKOH CBA3U
OOMeHHBIN 1 JOHOPHO-aKIENTOPHBIN
5 MEXaHH3M 00pa30BaHUs KOBAJICHTHON 1
CBA3U. MexXMOIIEeKyIsIpHBIC
B3aUMOJICUCTBU
THIIBI KPUCTAIUINYECKUX PEIIETOK,
O0COOCHHOCTH CTPOCHUS KPUCTATHIECKUX
6 peméToK. 3aBUCUMOCTh CBOMCTB BEIIECTBA 1
OT TUIA KPUCTAIIMYECKOM PEIIeTKH U BUAA
XUMHUYECKOH CBA3U
7 Knaccudukanus XUMIUYECKHX PEaAKIIHA 10 1
Pa3IMYHBIM NpU3HAKAM
DHepreTruka XUMUYECKUX PEaKIUM.
8 TennoBoit 3ppeKkT XUMUIECKON PEaKIIUH. 1

3akoH ['ecca u ero ciaeacTBusa




Brruucnenus mo TCPMOXUMHUYCCKOMY
YpaBHEHUIO peaKIuu: TerioBoro 3ddexra
XUMHAYECKON PEaKIUy 10 KOJIHYECTBY
BEIIIECTBA, MAacCe U 00BEMY
MIpOpearupoBaBIIETO WM 00Pa30BaBIIETOCS
BeleCTBa

10

[ToHsiTHE O CKOPOCTH XMMUYECKOMN peaKIvu.
3aKOH IeUCTBYIOMMX Macc. PaKkTOpHI,
BIIUSIIOLIUE HA CKOPOCTh XMMHUYECKOI
peakuuu

11

Oneprus aktuBauuu. Ilonarue o karanuse.
®depmeHThl. UHTHOUTOPHI.

12

[IonsiTHE O XMMHYECKOM PAaBHOBECHH,
npuHuun Jle Hlarense

13

DaxTOpHI, BAUAIONIUE HA COCTOSTHUE
XMMHYECKOTO PABHOBECHS.
IIporno3upoBanue BO3MOXKHOCTH
IIPOTEKAHNS XUMHYECKUX IIPEBPAIECHUN B
Pa3IMYHbIX YCIOBUIX

14

OKMCITNTEIIFHO-BOCCTAHOBUTEIIBHEIC
pCaKkuu. Bakuble oxkucanTenn u
BOCCTaAaHOBHUTCIIN. HepMaHraHaT KaJIusa

15

CBoiicTBa MPOCTHIX BEIIECTB — METAIOB U
HEMETAJVIOB, KMCJIOT U COJIEH — B CBETE
MPEACTABICHUI 00 OKUCIUTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKIIHIX

16

[TpakTuyeckas pabora Ne 1. Pemenue
HKCTIEPUMEHTAIBHBIX 3371a4 110 TeMe
«OKUCTUTENBHO-BOCCTAHOBUTEIILHBIC




peaKIum»

Kontponbnas padorta Ne 1 o teme

17 «OCHOBHBIE 3aKOHOMEPHOCTH MPOTEKAHUS
XUMHYECKUX PEAKIIUI»

13 PactBopenue kak (pU3NKO-XUMHUYECKUIT
poriecc

19 DNEKTPOIUTHI U HEANEKTPOIUTHI. Teopust
ANEKTPOJUTUYECKON JUCCOLHALINHI

20 HNonnoe npoussenenue Boasl. BonopoaHsiit
MoKa3aTeib
DNeKTpoNuTHYECKas: AUCCOLMALNS KHUCTIOT,

)1 OCHOBaHMUi u coneil. CBOMCTBa KHUCIOT,
OCHOBAHMH U COJIEH B CBETE MPEACTaBICHUI
00 PIIEKTPOIUTUIECCKON JUCCOITUAITII

22 Peaxiuu noHHOro ooMeHna

23 KauecTBeHHBIE pEaKIIMX HA HOHBI
[TpakTrueckas padota Ne 2. Permenue

24 AKCIEPUMEHTAIBHBIX 33/1a4 110 TEME
«ONEKTPOIUTUYECKAS] TUCCOLUALINS

25 I'mpponus coseli. MoHHBIE ypaBHEHUS
TUAPOIIN3a
[TpakTuyeckas pabora Ne 3. Pemenue

26 JKCIIEPUMEHTAIIBHBIX 3a7a4 I10 TeEME
«I'maponus conen»
Brruncnenus macchbl NpoayKTa peakuuu o

7 M3BECTHOM Macce OJTHOTO U3 UCXOIAHBIX

BEILIECTB, B3ATOIO B BUJIE PACTBODA,
COZIEPIKALLETO ONPEAEIEHHYIO




KOHIICHTPALUIO PACTBOPEHHOIO BEILECTBA

Kontponbnas padota Ne 2 o Teme

28 "DIeKTPOIUTHYECKAs TUCCOLUALIHUS.
XHUMHUYECKUE peaKlMK B pacTBopax”

29 OO61as xapakTepucTHKa HEMETaJIOB.
OO11ast XapaKTepUCTHKA raJIOr€HOB

30 XHUMHYECKUE CBOMCTBA FAJIOEHOB.
XHUMHUYECKUE CBOMCTBA XJI0pa

31 Xnoposogopoa. ConsiHast KUCIIOTa
[TpakTrueckas padota Ne 4 o Teme

32 "I[Tony4yeHure COMAHONU KUCTOThI, U3yYCHUE
e€ cBoicTB"
ITonsTHE O KUCIOPOACOAEPKAILUX

1 KHMCJIOTaxX XJI0pa U ux coisix. Baxueimue
COEIMHEHUS XJIOpa U UX HaXOXKJCHHE B
pUpoe
Boruucnenus no ypaBHEHUSIM XUMHUECKHUX

34 peaxkiuii, eciiu OJJUH UX PEarcHTOB JaH B
H30bITKE

35 OO0mas xapakTepucTuka 31eMeHToB VIA-
TPYIIIBI
CtpoeHue U CBOKCTBA IPOCTOrO BEIIECTBA

16 cepbl. AJUIOTPOIHbIE MOIU(DHUKAIINH CEPBI.
CepoBognopo, ctpoeHue, hpuznyeckue u
XMMHYECKHE CBOMCTBA

37 Okcuppl cepbl

38 CepHucras KUCI0Ta U €€ COJIN.

39 CepHas KUCIIOTa U €€ COJIU




40

IIpoMBILIIIEHHOE ITOJyYE€HHUE CEPHOMI
KHUCJIOTBI

41

Haxoxnenue cepbl 1 €€ COEIUHEHUN B
npupojie. XuMHUYECKOE 3arpsi3HEHUE
OKpY>Karollen Cpelibl COEAUHEHUSIMU CEPBI

42

Bbrauciienust Macchl IpOAyKTa PEAKIHH 1O
U3BECTHOM MaccoBoil (00bEMHOIT) nome (%),
€ro BBIX0J1a OT TEOPETUIECKH BO3MOXKHOTO U
o0OpatHO

43

OO6m1ast XapakTeprucTUKa 3JIEMEHTOB VA -
rpynmnsl. A30T, pacipocTpaHeHHE B
npupoje, Gpu3nuecKrue u XUMUYECKue
CBONCTBA

44

AMMHaK, ero GU3NIECKUe U XUMUYECKUE
cBoiictBa. Coli aMMOHUS

45

[TpakTuyeckas pabora Ne 5 o Teme
"TlonyyeHne aMmmuaKka, U3yu4eHue ero
CBOMCTB"

46

Oxcunst azota (I, 11, 111, IV, V)

47

A3soTtucrtas kuciiora. A30THas KHCJIOTa

48

IIpoMBIIITIEHHOE ITOJTyYE€HHUE a30THOU
KHUCJIOTBI

49

Hutpatsl u HUTpUTBL. XUMUYECKOE
3arpsi3HEHUE OKpY Kalolel cpebl
coenuHeHUsIMU a3zota. [loHstue o
MUHEPAITBHBIX yI00peHUIX. 3arpsi3HeHue
MIPUPOJIHBIX BOJIOEMOBCOCIMHEHUSIMU a30Ta

u docdopa




50

doctop, ammorpornHbie MOAUGUKALIAN
dbocdopa

51

Oxcunst hocdopa (111, V) u pochopuas
KHCJIOTa

52

VYriepona, ero aJuioTporHbIe MOAUPUKAITTT
U CBOMCTBA

53

Oxcupsl yraepona, ux pusudeckue u
XHUMHYECKHE CBOMCTBA. DKOJIOTHYECKHE
poOJIEMBbI, CBSI3aHHBIE C OKCHIOM YTJIepOIa
(IV). YronpHas KUCIIOTa U €€ COJU

54

[Tpaktuyeckue pabotel Ne 6 o reme
"[Monyuenue okcuna yraepoga (IV) u
W3y4YEHHUE €ro CBOMCTB"

55

[TepBoHayanbHBIC TOHATHUS 00
OpraHUYECKUX BELIECTBAX KaK O
COeIMHEHMX yriepona. [Ipupoansie
HUCTOYHUKHU YIIIE€BOJOPOAOB U UX POJb B
ObITY U TpoMbllIUIeHHOCTH. [ToHATHE O
OMOJIOTNYECKH BaXKHBIX OPraHUYECKUX
BEIIIECTBAX - JKUPaX, OesIKax U yriieBojax

56

KpemHuuid, ero ¢puznyeckre 1 XUMHUECKUE
CBOMCTBA

57

Oxkcun kpemuus (IV), kpeMHueBast KUCIIOTA,
CHUJIMKAThI

58

bop. bopHas kucnora

59

[TpakTuyeckas pabora Ne7. Pemenue
AKCIEPUMEHTAIIbHBIX 33]1a4 110 TEME
«Baxxkneimnne HeMeTaJIbl U UX




COCONHCHUA»

60

Brraucnenust maccel (00bEMa; H.y.)
MPOJYKTA PEaKIuy Mo JaHHOU Macce
(00BEMY) HCXOTHOTO BEIIIECTBA,
COJIEPIKAIIEeTO ONMPEISIEHHYIO0 MAaCCOBYIO
JIOJIIO IpUMECEN

61

Kontponbnas padota Ne 3 o teme
«Baxxkneinne HeMeTaJIbl U UX
COCTUHEHHY.

62

OO6mr1ast XapaKTepruCTHKa XUMHYECKUX
9JIEMEHTOB — METAJIJIOB Ha OCHOBAHUU HX
nosoxkenus B IICXD JI.1. Menaeneena.
Mertannsl A- u b- rpynn

63

Mertannndeckas CBSI3b U METaJUIMYECKast
KpUCTaJIIN4ecKas pemérka. 3aBUCUMOCTh
(bu3MYECKUX CBOWCTB METAJJIOB OT
CTPOCHHS KPUCTAJIIOB

64

O01mme XMMAYECKUE CBOMCTBA METAJUIOB

65

OOu1re criocoObl MOTYyYSHHsI METaLIOB,
MeTairyprusi. CruiaBbl

66

DJIEKTPOJIN3 PACILIIABOB U PACTBOPOB COJICH
KaK OJIMH U3 CIIOCOOO0B MOJTYUYEHHUS METAJIOB

67

Brruncnenus mo YPaBHCHUAM SJICKTPOJIN3a
pacIyiaBoB U pacCTBOPOB BEIIECTB

68

IlonsiTHE O KOPPO3UU METAILIOB

69

PaznnyHble TUITLI BEIYUCIEHUN 10
YpaBHEHUSAM XUMHUUYECKHUX PEAKIIUM.
Brruncnenus coctaBa cMecel ¢




HCIIOJIb30BAHUECM PCUICHUA CUCTEM
ypaBHEHUI

Meramnbl A-rpynmn. [lenounbie MeTabl.

70 Haxoxnenue B mpupone. CoiicTBa
IEJIOYHBIX METAJIJIOB

71 OKcuIbl ¥ THAPOKCUIBI HATPUS U KAJIHS

72 [IlenoyHO3eMENBHBIC METAIIITBI
Baxxneinme coequHEHNS KaJIbIIHA,

73 CBOICTBa, mpuMeHeHue. XKecTKoCcTh BOJIbI U
CIOCOOBI €€ YCTpaHEeHHUs
[TpakTrueckas padota Ne 8§ mo Teme

74 "YKECTKOCTL BOJBI 1 METOAEI €6
ycTpaHeHus"

75 AnroMuHUN

76 AMpoTepHbIe CBOIICTBA OKCHIA U
THJIPOKCH/Ia ATFOMUHUS

77 OO6mrast XxapakTepucTUKa METAIIOB b-rpymm
(MOOOYHBIX TIOATPYIIIT)

78 Menp u cepedpo
[lepBoHayanbHbBIE IPEACTABIECHUS O

79 KOMILJIEKCHBIX COCIUHEHUIX. AMMHAYHEIE
KOMILJIEKCHI cepedpa U Meiu

20 [unak. AmdoTepHbIe CBOHCTBA OKCHIA U
THIPOKCHU/IA IUHKA
Kenezo. Oxcubl, THAPOKCUABI U COH

81
xenesa (II) u sxenesa (11I)

82 UyryH U cTajib — CILJIaBbI kKeje3a

83 [TpakTudeckas pabora Ne 9. Pemenue




BKCHepI/IMeHTaJIBHBIX 3a4a4 I10 TECME
«Baxuennme MeTayibl U KX COEIUHEHUS))

84

PaznuuHbie TUNBI BEIYUCIICHUH 110
YPaBHEHUSAM XUMUYECKUX PEAKLIHM.
BrrunciaeHus cocraBa cMeceit ¢
HCIOJIb30BAHUEM PELIEHUS CUCTEM
ypaBHEHUI

85

Kontponsnas padora Ne 4 o teme
«Baxueilinme MeTayIbl U KX COCIUHEHUS

86

be3omnacHoe ncmonb30BaHUE BEUIECTB U
XUMHUYECKHUX PEaKIHi B ObITY

87

HoBblie maTepualibl 1 TEXHOJIOTHUHU.
[TpuHIUTIBI «3€TEHON XUMHUMNY. XUMUS U
310POBBE

88

XUMHUYECKOE 3arpsi3HEHHUE OKPYKAOLIEH
cpeasl. [IoHsTHE O IPEAEIBHO AOMMYCTUMOM
koH1eHTpauuu Bemects (I1JIK)

&9

DKOJIOTHYECKHUE TTPOOIEMBI, CBSI3aHHBIE C
COEAMHEHUSIMHU YIJIEpOJa, a30Ta, CEPBHI,
TSDKENBIX METAIIOB.POJIb XMMKM B pelIEHUN
HKOJIOTHYECKUX MPOOIIeM

90

[Tepuonuueckuii 3akon u [lepnoanueckas
CHCTEMA XUMHYECKHUX DJIEMEHTOB B CBETE
TEOPHUH CTPOEHHUS aToMa

91

3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB
XUMHUYECKHX 3JIEMEHTOB U UX COCAMHEHUN B
nepuojax u rpymnmax

92

CrpoeHue BeliecTsa B TBEPAOM, KUIKOM U




ra3000pa3HOM COCTOSTHUU. Buabl
XHUMHYECKOU CBSI3U

Krnaccudukanus XUMHYECKHX PEaAKIIHA 110

93 pa3IMYHBIM NpU3HAKAM !
[Iporno3upoBaHue BO3MOXKXHOCTH
MPOTEKAHUS XUMHUECKHUX MPEeBpaIIeHUl B
94 Pa3IMYHBIX YCIOBHUAX HA OCHOBE 1
MPEICTABICHUI XUMHUYECKON KHUHETUKHU U
TEPMOJIMHAMUKH.
XUMUYECKHE peaklui B pacTBOpaXx.
95 I'maponus coneit. CBoiicTBa KUCIIOT, |
OCHOBAHMH M COJIEH B CBETE MPEACTaBICHUI
00 IIEKTPOIUTUIECCKON JUCCOITUAITTI
96 OKHCINTENbHO-BOCCTAHOBUTEIbHBIE |
peaKkuuu. DIEKTPOIHU3.
[TpakTuyeckas padora Ne 10. Pernenue
97 AKCIEPUMEHTAIIbHBIX 33]1a4 110 TEME 1 1
«XHUMUYECKUE PEAKIIHI
[TpakTuyeckas padora Ne 11. Perenue
98 AKCIEPUMEHTAIIbHBIX 33]1a4 110 TEME 1 1
«Mertabl, HEMETAJUIbl U UX COCIUHECHUSI
99 Pe3epBHbIi ypok 1
100 PesepBHbIil ypok 1
101 Pe3epBHbIil ypok 1
102 Pe3epBHbIil ypok 1
OBILIEE KOJIMYECTBO YACOB I10 102 1

I[TPOTPAMME







YYEBHO-METO/MYECKOE OBECIHEYEHUE OBPA30OBATEJIBLHOI'O
MPOLIECCA
OBSI3ATEJIbHBIE YUEBHBIE MATEPUAJIBI /151 YYEHUKA

I"a6puensu O. C, Octpoymo U. I', Ciagko C. A. Xumus. 8 kinacc. YueOHUK s

obmeobpazoBatenbHbIX yupexaenuii / O.C. 'abpuenss. — M.: [Ipocsemenune, 2022

METOANYECKHUE MATEPUAJIBI U1 YYUTEJIA
YuebHO-MeToaM4ecKoe obecnedeHre odpaszoBarenbHoro npomecca nmo Y MK O.C.I"'abpuensa
«XuMHS. 8 KIace»

1. l'abpuensu O.C. Xumus. 8 kiace. YueOHuK 11 061eoopazoBatenbHbix yupexaeauii / O.C.
["abpuensu. — M.: [Ipoda, 2024.

2. Tabpuensn O.C. / [Iporpammsl kypca xumun ajst 8-11 ki1 o61eoOpa3zoBaTeabHbBIX
yapexaeHuit. - M.: [Ipoda, 2008.

3. Tpoery6osa H.II. / [Toypounsie pazpadotku o xumuu kK Y MK O.C.I"'abpusnsina. 3nanue
3-e. 8 knacc. - M.: «Bakoy», 2018. - 398 c.

4. Tabpuensn O.C. Xumus. 8-9 knaccel: Meroaudeckoe nocodue / O. C. I'abpuensn, A. B.
Kymmosa. — M.: [Ipoda, 2014.

5. l'abpuensu O.C. Xumus. 8 kiacc: Pabouas terpans / O. C. I'abpuensu, C. A. Cnagkos —
M.: lpoda, 2014. - 207 C.

6. N'abpuensu O.C. Xumus. 8 kiacc: KorntponpHbie 1 mpoBepouHbie padoTel/O.C.I"abpuernsH,
[1.H.bepeskun, A.A.YmakoBa u ap. — M.: [Ipoda, 2015. - 223 C.

7. l'abpuensu O.C. Xumus. 8-9 knaccel: XUMHS B TeCTax, 3aAadax, ynpaxHeHusx / O. C.
["a6puensn, H. I1. Bockoboiinukosa — M.: [Ipoda, 2014.

8. N'abpuensu O.C. HacronpHas kaura yuurtens. Xumus. 8 kiaacc: Metonuueckoe mocodue / O.
C. l'abpuensn, H.I1. BockoGoitnukosa, A.B. Surykoa — M.: JIpoda, 2009.

9. l'abpuensu O.C. Cmupnona T.B. M3yyaem xumurio B 8 ki1.: JMmakTH4IecKue MaTepHAIIHI. -



M.: Bauk iroc.

10. H.E. Ky3nenoBa, 3agaunuk no xumud. 8 kinacc/ H.E. Ky3uenona, A.H. JleBkus. - M.:

«Benrana-I'padp», 2012.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
1. http://school-collection.edu.ru - Equnas xoutekius nudpoBbIix 00pa3oBaTeIbHBIX PECYPCOB
2. http://www krugosvet.ru/cMenu/23 00.htm - Sanmknonenus “Kpyrocser”. Xumusi.
Hay4Ho-monysisipHbIe TyOIMKauu

3. http://www.n-t.org/ri/ps I[lomynsipaast OuOIMOTEKAa XMMUYECKUX DJIEMEHTOB

Hcropus oTkpbITHS, (HU3NIECKHE CBOMCTBA 3JIEMEHTOB

4. alhimik.ru - "Anxumuk". CoBeTbl aOUTYpUEHTY. YuuTemto XuMuu. CripaBOYHUK

5. https://chemistry.ru/ - OTKpBITBIN YIeOHUK. XUMUS.

6. chem.msu.su - "DnekTpoHHast OUOIMOTEKA IO XUMHUN"

7. hemi.nsu.ru "OcHOBBI XUMHUU" - DIEKTPOHHBIN yUeOHHUK.

8. http://school-sector.relarn.ru/nsm/ - xypHan « XUMHS U )KU3HbY»

9. http://www.chemnet.ru — Undopmanmnonnas xumuyeckas cetb MI'Y um. M.B.JIomoHOoCcOBa
10. http://www.chem.msu.su/rus/olimp/ - IlIkosibHBIE OTUMITHAIBI IO XUMHUH

11. http://rsr-olymp.ru/ - Poccuiickuii coBeT oJIMMITHA]T IKOJIHHIKOB

12. http://www.rosolymp.ru/ - Bcepoccuiickasi omuMnuaaa nKkoJIbHUKOB
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