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IHHOACHUTEJIBHASA 3AIIMCKA

[IporpaMMa MO XUMUM Ha YPOBHE OCHOBHOTO 0OIIEro o0pa3oBaHUs
COCTaBJICHA Ha OCHOBE TpeOOBaHMI K pe3yJbTaTaM OCBOEHUS OCHOBHOM
o0pa3oBaTeabHON TPOrpaMMbl OCHOBHOTO 0011Iero 00pa3oBaHus, MPEACTaBICHHBIX
B ®I'OC OO0, a Takxke Ha OCHOBe (QeaepanbHOl pabodeil mporpaMmbl
BOCITUTAHUS U C YU4ETOM KOHIICTIIIUU TPETIOAaBaHUs YIEOHOTO TIpeIMeTa « XUMHS
B 00pa3oBaTeNbHBIX opraHu3anusx Poccuiickoit denepanum.

[Iporpamma 1o XuMuM Aa€T MNPEJCTABICHUE O LENAX, OOLIEeH cTpaTeruu
oOy4eHHs, BOCHHTAHHWS ¥ Pa3BUTUA OOYYAIOIMIUXCS CPEACTBAMH Y4eOHOTO
npeaMera, yCTaHaBJIUBAET 00s13aTeIbHOE MIPEAMETHOE COZIEp/KAHME,
OpeayCMaTpUBAaET pPACIpENEICHUE €ro IO KilaccaM M CTPYKTYPUPOBAHHUE IO
pasznenaM M TeMaM IMpPOrpaMMbl O XUMHUHU, OINPENEISAET KOJWYECTBEHHBIE H
KaueCTBEHHbIEC XapaKTepUCTUKHU COJIepKaHMUs, PEKOMEHYEMYIO
MOCJIEAOBATEILHOCTh HM3YUYEHHS] XHUMHUU C YYE€TOM MEXIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTMKA Y4yeOHOro Ipoliecca, BO3PACTHBIX
0COOEHHOCTEM  O00ydYaroluxcsi, OIpeAeNseT BO3MOXHOCTH MpeaMeTa  JUJs
peanu3anuu TpeOOBaHUN K pe3ysibTaTaM OCBOCHHUS OCHOBHOW 00pa30BaTEIbHOU
MporpamMMbl Ha YPOBHE OCHOBHOTO OOIIIETO 00pa3oBaHMs, a TaKKe TPeOOBaHMIA K
pe3ynbTaTam o0y4eHHUs] XUMUHU Ha YPOBHE 1eJeil u3ydeHus MpeaMeTa U OCHOBHBIX
BUJIOB Yy4€OHO-TIO3HABATEIbHON JEATEIBbHOCTH OOYYarolIerocss MO OCBOEHHUIO
y4e0HOTO COIepKAHMS.

3HaHWE XHWMHH CIIYKUT OCHOBOWM Il (OPMHUPOBAHUS MHUPOBO33PECHUS
oOyyJaronierocsi, €ro MnpeAcTaBiICHUl O MaTepuaIbHOM €JIMHCTBE MHUpPA, BAXKHYIO
poJib UrparoT (QopMUpYEMble XUMHUEW MNPEICTaBICHUS O B3aMMOIPEBPAILICHUSIX
DHEPTUU M 00 HIBOJIONUHU BEIICCTB B MPUPOJE, O MYyTAX PEHICHUS TI00aTbHBIX
npoOJieM yCTOMYMBOIO PAa3BUTHUSl UYEJIOBEUECTBA — CBIPbEBOM, IHEPreTUUYECKOM,
MUIIEBON U SKOJOTHYECKON O€30aCHOCTH, MPOOJIEM 3IPaBOOXPaHEHUSI.

N3yuenue xumuu:

CHOCOOCTBYET  peaqu3allid  BO3MOXHOCTEH Ui caMOpa3BUTUSL U
(GhopMHUpPOBaHUS KYJIbTYpPbhl JHYHOCTH, €€ 0011l 1 (PyHKITMOHAIIBHON TPaMOTHOCTH;

BHOCHUT BKJaJ B (pOopMUpOBaHHE MBIIUICHUS U TBOPUYECKHX CHOCOOHOCTEM
oOy4Yaronmxcsi, HaBBIKOB HX CAMOCTOSITEIbHOW  Y4eOHOW  JIEesITeNIbHOCTH,
OKCIIEPUMEHTAILHBIX W HCCIEIOBATEIhCKUX YMEHHH, HEOOXOJAMMBIX KaK B
MOBCEIHEBHOM JKMU3HU, TaK U B IPOGECCHOHATIBLHON ACSITEbHOCTH;

3HAKOMHUT CO CHEHU(UKON HAay4dHOrO MBIIUICHUS, 3aKIa/JbIBA€T OCHOBBI
LEJIOCTHOTO B3IJISIA HA €AUHCTBO MPUPOIBI U YEJIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
sTanoM B (OPMHUPOBAHNHN €CTECTBEHHO-HAYYHON TPAMOTHOCTH O0YYaIONUXCS;



crocoOCTByeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K E€CTECTBEHHO-
HAy4HbIM 3HaHUAM, K IIPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIAJ B SKOJOTHYECKOE
o0pa3oBaHUE O0YYAIOIITUXCS.

JlaHHble HampaBjieHHs B OOYYEHHMM XMMHUHU OOECHEUMBAIOTCS crienu(ukon
COIepKaHMsl ~ y4yeOHOTO  MpeAMeTa, KOTOPBbIM  SIBISIETCS  MEarorMuecKu
aJanTHUPOBAHHBIM OTpa’keHHeM 0a30BOM HAYKU XMMUU HA ONpPENeNEHHOM dTane e
pa3BUTHA.

Kypc xumun Ha ypoBHE OCHOBHOTO 0011ero 00pa3oBaHUs OPUEHTHPOBAH Ha
OCBOEHHE OOYYaIOIIUMUCSI CUCTEMBI MEPBOHAYAIIBHBIX TMOHSITUH XHWMHH, OCHOB
HEOPraHMYEeCKOM XUMHM W HEKOTOPBIX OTHEIbHBIX 3HAYMMBIX TOHITHH
OpraHUYEeCKON XUMUHU.

CtpykTypa copepKaHus MPOTPaMMBI IO XUMHH C(POPMHUPOBAHA HA OCHOBE
CUCTEMHOro noaxoaa Kk e€ usyudeHuro. CopeprkaHue CKIIAIbIBA€TCA U3 CHUCTEMBI
HNOHATHUNA O XUMHUYECKOM JJIEMEHTE U BEIIECTBE U CUCTEMBI IOHATUH O XUMUYECKOU
peakuuu. OOe 53THU CHUCTEMbl CTPYKTYPHO OPraHM30BaHbl IO MPUHIIMITY
MOCJIEA0BATEILHOTO PA3BUTHS 3HAHUII HA OCHOBE TEOPETUUYECKUX MpPEACTaBICHUN
Pa3HOro YpOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUYE€HHS KAK OCHOBBI BCETO €CTECTBO3HAHUSA;

— Ilepuoaunueckoro 3akona /1. 1. Menneneesa kak OCHOBHOTO 3aKOHA XUMHUU;

— Y4YEHHS O CTPOCHHH aTOMa U XMMUYECKOW CBSI3H;

— TPEACTaBICHUN 00 BIEKTPOJIUTHYECKOW JIUCCOLIMAIIMU BEIIECTB B
pacTBopax.

Teopernueckne 3HaHHUS PACCMATPUBAKOTCA HA OCHOBE OMIIMPUYECKH
MOJIYYCHHBIX U OCMBICJICHHBIX (JaKTOB, PA3BUBAIOTCS MOCJIEI0BATEIHLHO OT OJTHOTO
YPOBHSI K JPYyroMy, BBIONHIS (GYHKIIUA OOBICHEHHS W TMPOTHO3UPOBAHUS
CBOMCTB, CTPOCHHUSI U BO3MOYKHOCTEW MPAKTUYECKOTO MPUMEHEHUSI U MOJYyYEHUS
U3Yy4YaeMbIX BEIIECTB.

OcBoeHue mporpaMmbl IO XHMHH CIIOCOOCTBYET  (POPMHUPOBAHUIO
IIPEACTABICHNS] O XUMHUYECKOM COCTABISAIOLIEN HAYyYHOU KapTUHBI MHUPA B JIOTHKE
€€ CHUCTEeMHOW NpPUPOJbI, LIEHHOCTHOTO OTHOIIEHUS K HAy4YHOMY 3HAHUKO U
METOoJaM MO3HaHUsS B Hayke. M3yueHne XMMUM NPOUCXOAUT C MNPUBJICUECHUEM
3HAHWM W3 paHee W3YUYEHHBIX Yy4eOHBIX NpenaMeToB: «OKpYyKaAOIMUA MUPH,
«buosorus. 5—7 knacce» u «dusnka. 7 Kimacey.

[Ipy wu3yyeHMH XHUMHH MPOUCXOAUT (HOPMUPOBAHME 3HAHUM OCHOB
XUMHUYECKON HAayKH Kak 00JIaCTH COBPEMEHHOI'O0 €CTECTBO3HAHMS, MPAKTUYECKOU
NEATENIbHOCTA YEJIOBEKa M KaK OJHOT0 M3 KOMIIOHEHTOB MHPOBOW KYJIbTYPBHI.
3amaya y4yeOHOro MpeaMeTa COCTOUT B (POPMHUPOBAHUU CHUCTEMBI XUMHUYECKHX
3HAaHUW — BaKHEUIHX (PaKTOB, MOHATUM, 3aKOHOB M TEOPETUUECKUX MOJIOKEHUM,
JOCTYIHBIX O00OOIIEHU MHMPOBO33PEHUYECKOI0 XapakTepa, s3blka HAayKH, B



MpPUOOIIEHUH K HAy4YHBIM METOJaM T[IO3HAHWS TPU W3YUYEHUW BEIIECTB U
XUMHUYECKUX peakiui, B (GOPMUPOBAHUM U PA3BUTUU MO3HABATEIHHBIX YMEHUU U
UX TPUMEHEHUHU B Y4YEOHO-MO3HABATEILHOM M y4eOHO-HCCIIE0BATEIbCKON
NeSTENTHPHOCTA, OCBOCHUM TIPaBWJI 0O€30MacHOrO OOpalieHusi ¢ BEIECTBAMH B
MMOBCEHEBHOM KU3HHU.

[Ipy M3yyeHUU XMMUU Ha YPOBHE OCHOBHOI'O OOUIEro 0Opa3oBaHUsS BAKHOE
3Hau€HHE MPUOOPETH TaKUE 1IEJH, KaK:

— (opmupoBaHHEe WHTEIUICKTYaJbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHNI0, COTPYAHUYECTBY, CAMOCTOSITEIbHOMY TPUHSATHIO PEIICHUH,
CIIOCOOHOM a/IanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSM KU3HU;

—  HampaBJICHHOCTh OOy4YeHUSI Ha  CHUCTEeMaTHYeCKOoe MpUOOIleHHe
oOyJarommxcsi K CaMOCTOSTEIbHON IMO3HABATEILHON JEATeTbHOCTH, HAyYHBIM
METOJaM TO3HaHUs, (OPMHUPYIONMM MOTHUBAIMIO M Pa3BUTHE CIIOCOOHOCTEH K
XUMUHU;

— obecnieueHUe yCIOBUM, CITIOCOOCTBYIOIIUX MPHUOOPETEHUIO 00yYarOIIUMUCS
OTBITa Pa3HOOOPA3HON NEATEILHOCTH, TMO3HAHWS W CAMOIIO3HAHMSI, KIIFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIICTCHIIMI), WMCIONINX YHUBEPCAJIbHOE 3HAYCHHE IS
Pa3IUYHBIX BUJOB JIESITEIIbHOCTH;

— (opmupoBanue oOmeld QYHKIUMOHAIBHOW M €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM UYHCJIE YMEHUW OOBACHITH M OIICHUBATH SIBICHUS
OKPYXKAIOIIET0 MHpPA, WCIOJIb3Ysl 3HAHUS W OMBIT, MOJYYEHHBIC MPU U3YUYECHUU
XUMUHU, TNPUMEHITh MX IMpPU pEIIeHUH MpoOJeM B TMOBCEJHEBHOW KU3HU U
TPYJIOBOM 1€ITEIbHOCTH;

— ¢opMmupoBaHHe y OOYYAIOMMXCS TyMaHUCTHYECKUX OTHOIICHH,
MOHUMAHUS IIEHHOCTH XUMHUYECKUX 3HAHWM IS BBIPAOOTKH HOKOJIOTHYECKU
1IeJIeCO00pa3HOro TMOBENEHUsT B OBITY M TPYIOBOM JIEATENTBHOCTH B LEISAX
COXpaHEHUs CBOET0 3/I0POBbs U OKPYKAIOLIEH TPUPOTHON CPEbL;

— pa3BUTHE MOTUBAIIMM K OOYYEHHUIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO M
CAaMOBOCTINITAHWIO Ha OCHOBE YCBOCHHS OOIIEYETIOBEUECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY Mpo(uisi U HAMPABICHHOCTH JajbHEUIIEro
o0yueHus.

OOmiee YuCIO dYacoB, OTBEACHHBIX IS W3Y4YEHUS XUMHUH HAa YPOBHE
OCHOBHOT'O 0011eT0 00pa3oBanus, coctaBisieT 136 yacoB: B 8 kinacce — 68 gacoB (2
yaca B HeJlelo), B 9 kitacce — 68 yacoB (2 yaca B HEJICIIIO).



COIAEPKXAHUE OBYUYEHUA

8 KUIACC

IlepBoHaYaIbHBIE XUMHYECKHE IOHATHSA

[Ipenmer xumuu. Ponp XUMuM B )KM3HH 4YeJlOBEKa. XUMHUS B CUCTEME HAyK.
Tena wm BemectBa. PU3MYECKHE CBOWCTBA BEIIECTB. ATrPEraTHOE COCTOSIHUE
BewecTB. [loHsAsTHE O MeTOAax MO3HAHMS B XUMHH. UHMCTBIE BELIECTBA U CMECH.
Crioco0b1 pa3eseHus CMecei.

ATOMBI M MOJIEKYJIbl. XHUMHUYECKHE 3JEMEHThl. CHMBOJBI XUMHUYECKUX
aneMeHTOB. [IpocThie U COXKHBIE BelECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumuyeckass ¢opmyna. BaJeHTHOCTP aTOMOB XWUMHUYECKHX 3JIEMEHTOB.
3aKOH TMOCTOSHCTBA cocTaBa BewmecTB. (OTHOCUTENbHAsT AaTOMHas Macca.
OTtHocuTeNbHAs MOJIEKyIsIpHas Macca. MaccoBas 101 XUMUYECKOIO JIEMEHTA B
COEIMHEHUU.

KommuectBo Bemectsa. Monb. Momnsipaas macca. BzanmocBsasp KonnyecTsa,
Macchl M YHCJAa CTPYKTYpPHBIX €IuHUI] BemiecTBa. Pacuétsl mo ¢dopmynam
XUMHAYECKUX COCTUHEHUMN.

Pu3NUEeCKUe U XMMHUUYECKUE SBJICHUS. XUMHUUECKasi peakuus U €€ MpU3HaKHU.
3aKOoH COXpaHEHHS MAacCChl BEUIECTB. XMMHUYeCKue ypaBHeHMs. Knaccudpukanms
XUMHUYECKUX PEAKIUI (COEIUHEHUS, PA3I0KEHNS, 3AMEILICHHsI, OOMEHA).

Xumuyeckuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH IMOCYJI0H, mpaBuiaMu paboThl B JaOOpaTOpUu U
npuéMaMu oOpalieHus ¢ J1abopaTOPHBIM 00OPYIOBaHUEM, U3yUECHUE U OMHCAHHE
¢u3nyecKux CBOMCTB OOpa3lOB HEOPraHMYECKHX BEIIECTB, HaOIO/IeHUE
¢usnueckux (IJIaBJI€HUE BOCKA, TasHUE JbJa, pacTUpaHHE caxapa B CTYIIKE,
KUTEHUE U KOHJEHCALMs BOJbI) U XUMHUYECKUX (FOpEHUE CBEUYH, MPOKAIMBAHUE
METHOM TTPOBOJIOKH, B3aUMOJICHCTBHE Mea C KUCIOTOMN) SIBJICHUA, HAOMIONCHUE U
ONKMCAHWE NPU3HAKOB IMPOTEKAaHWA XMMHYECKHX peaklUuil (pasiloKeHHe caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIIOTHI C XJIOPUAOM Oapus, pa3ioKeHHUE THMAPOKCHIA
meau (II) mpu HarpeBanuu, B3auMoeHCTBHE Kefe3a ¢ pacTBopoM cosr Meau (11),
M3y4YEeHHE CIIOCOOOB pa3eieHHs CMecel: ¢ MOMOIIbI0 MarHura, GUIbTPOBAHHE,
BbIMIApYBAHUE, JUCTWIALKA, XpoMaTtorpadus, MpoBeIeHHE OYUCTKH MOBAPEHHON
COJM, HaONIOJEHWE W  ONUCAaHWE  pe3yJbTaTOB  MPOBEACHMS  OIbITA,
WUTFOCTPUPYIOUIETO 3aKOH COXPAHEHUS MACChl, CO3JaHUE MOJEIEH MOJIEKYJI
(ILIapoCTEPKHEBBIX ).

Ba:xkHeiue npeacTaBUTeIM HEOPraHMYECKMX BelecTB

Bo3ngyx — cMmech razos. CocraB Bo3znyxa. Kuciopon — alneMEHT U MpOCTOE
BeliecTBO. HaxoxneHnue kuciaopoaa B Tpupojae, (U3HUECKUE U XUMHUYECKUE
cBoiictBa (peakmmu TopeHusi). Oxcumpl. [Ipumenenune xucimopoma. CrocoOb



MOJIYYeHHUS] KHUCIopoja B JabopaTopuu W TPOMBINUICHHOCTH. KpyroBopor
Kkuciopoza B npupoje. O30H — aJioTponHas MOAU(PUKALIUS KUCIOPOIa.

TernoBoit 3¢ (dekT XUMHUYECKOW peakluu, TePMOXUMUYECKHUE YpaBHEHUS,
9K30- M DHAOTEPMHUYECKHE peakiuu. TOIUIMBO: yrojib W METaH. 3arps3HEHUue
BO3]lyXa, YCWICHHE MapHUKOBOTO d(hekTa, pazpyiieHrne 030HOBOTO CIIOS.

Bomopon — »snemeHT M mpoctoe BewiecTtBo. HaxoxkneHuwe Bopopona B
npupoae, (GU3MYECKME M XUMHUYECKHME CBOMCTBA, MPUMEHEHHE, CIOCOObI
nonyuyenus. Kucnotsl u comnu.

MounsipHbIit 00BEM Ta30B. Pacu€Thl IO XUMUYECKUM YPABHEHUSM.

Odusnyeckue cBoucTBa BOAbl. Boma kak pacrtBopurens.  PacTBOpEI.
HacellieHHbIE M HEHACBIIIEHHBIE PACcTBOPBl. PacTBOPMMOCTH BEIIECTB B BOJIE.
MaccoBasi 10Jis1 BelllecTBa B pacTBOpe. XMMHUECKHUE CBOMCTBA BOAbl. OCHOBaHUS.
Ponp pactBOpoB B mpupo/ie U B KU3HU 4YelioBeka. KpyroBopot Bojabl B MpUPOJE.
3arpsi3sHEHHE NPUPOAHBIX BOJ. OXpaHa U OYUCTKA MPUPOIHBIX BOJ.

Knaccudukanusa neopranmdeckux coenuHenuil. Oxcuapl. Knaccudukarms
OKCHJIOB:  coneoOpa3ytonue (OCHOBHBIE, KHCJIOTHBIC, aM(OTEpHBIE) U
HecosieoOpasyromue. Homenknarypa okcugoB. DuU3HYECKHE U XHUMHUYECKUE
CBOMCTBa OKCHJI0B. [lonydeHne OKCHuI0B.

OcHoBanus. Knaccudukanuss ocHOBaHUM: IIENOYM U HEPACTBOPUMBIE
ocHoBaHusA. HomeHknatypa ocHoBaHmi. PU3MYECKHE W XUMUYECKHE CBOMCTBA
ocHoBaHuu. [lonydyeHne ocCHOBaHUM.

Kucnotsl. Knaccuduxanus kucnor. Homenkinarypa kucinor. dusndeckue u
XUMHUYECKUE CBOWMCTBA KHUCIOT. Psan axktuBHoctu MmertauioB H. H. bekerosa.
Ilonyuenue KUCIIOT.

Conu. HomeHnkiatypa coseid. @uU3nyeckre U XMMHUYECKUE CBOMCTBA COJIEH.
[Tonmyuenue counen.

I'eneTnyeckas CBSI3b MEXKAY KJIaCCaMU HEOPTAHUYECKUX COEIUHEHHU.

Xumuueckuit IKcnepumenm:

Ka4E€CTBEHHOE OIPEJICIICHUE COAECPKAHUS KUCIOPOJa B BO3AyX€E, MOJIYUYCHHUE,
coOupaHue, pacro3HaBaHWE€ M M3y4YEHHE CBONCTB KHUCJIOpOJa, HaOII0JeHUE
B3aUMOJICMCTBUSL BEIIECTB C KHUCJIOPOJAOM M YCIIOBHS BO3HMKHOBEHUS U
MpeKpamieHuss TOpeHus (moXapa), O3HAKOMJIEHHe C oOpasllaMu OKCHIOB U
OMHMCAHWE WX CBOMCTB, IMOJydYeHHE, COOMpaHWE, PACIIO3HABAHWE W W3YUYCHUE
CBOMCTB BOJIOpoJia (ropeHue), B3auMozencTBue Bojoposa ¢ okcuaoM meau (II)
(BO3MO>XHO HCITIOJIb30BAHUE BUIEOMATEPUAIIOB), HAONIOJAEHUE OOpa3loOB BELIECTB
KOJIMYECTBOM | MOJIb, HCCIEOBAaHUE OCOOCHHOCTEW pACTBOPEHHUS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, IIPUTOTOBIICHUE PACTBOPOB C OMNPEACIEHHOU
MacCOBOM J10JIEl pacTBOPEHHOTO BEIIECTBA, B3aUMOJICUCTBUE BOJBI C METAJIAMHU
(HaTpueM ©  KaibllueM) (BO3MOXKHO HCIMOJb30BAaHUE BHJIEOMATEPUAIIOB),



WCCJIEIOBaHNEe OO0pa3lOB HEOPTraHWYECKUX BEIIECTB PA3IMYHBIX KIJIACCOB,
HaOJII0ICHNE U3MEHEHHUs OKPAaCKH MHJIUKATOPOB B PACTBOpPAX KUCIOT U LIEIOYEH,
u3yueHue B3aumojieiictBus okcuaa meau (II) ¢ pacTBopom CepHOM KHCIIOTHI,
KUCJIOT C METAJUIaMH, PEaKU{d HEeUTpaau3aluvy, IOJYYEHHE HEPACTBOPHUMBIX
OCHOBAHWM, BBITECHEHHWE OJHOTO METAJUIa APYTUM K3 PACTBOPA COJIM, PELICHUE
DKCIEPUMEHTAJIBHBIX 33/ad MO TeMme «BaHellne Kiacchl HEOPraHWYECKHX
COEIMHEHUNY.

[Hepuoanuecknit 3akoH u Ilepuoamyeckass cucreMa XUMHYECKHX
jaemenToB JI. WU. MenpgeseeBa. CtpoeHne aroMoB. XMMHYECKasi CBf3b.
OKHCINTEIbHO-BOCCTAHOBUTEIbHbIC PEAKIMHU

[lepBble TOMBITKM KiAcCU(PUKAIMKM XUMHUYECKHX dJeMeHTOB. [lonsitue o
IPYINaxX CXOJHBIX D3JIEMEHTOB (IEJIOYHBIE M IIETOYHO3EMEIbHbIE METAJUIbI,
raJIOTeHbI, HHEPTHBIC Ta3bl). DJIEMEHTHI, KOTOPhIE 00pa3yroT aM()OTEPHBIC OKCUIBI
Y TUIPOKCHUIBI.

[Tepuonnueckuii 3akoH. [lepuoguueckas cucreMa XUMHUYECKUX 3JIEMEHTOB /1.
U. MenneneeBa. KopoTrkomepuonHas W JIMHHONEpUOAHas  (QOpMBI
ITepronnueckoit cucrembl xumuueckux aneMeHToB [. Y. Menneneesa. Ilepuoas
u rpynnbl. OU3NYECKUII CMBICI MOPSAKOBOTO HOMEpPAa, HOMEPOB MEPUOIA U
IPYIIIBI 3JIEMEHTA.

Crpoenue atomoB. CoctaB aTOMHBIX sifiep. M3otonbl. DnektpoHsl. CTpoeHue
ANEKTPOHHBIX ~ 000JI04eK aroMOB TepBbIX 20 XUMHUYECKUX  DJIEMEHTOB
[Tepuomnueckon cucremnl . M. MenneneeBa. XapakTepUCTUKA XUMHUYECKOTO
3JIEMEHTA 10 €ro MoJiokeHuto B [lepuognueckoii cucreme 1. . Menneneena.

3aKOHOMEpPHOCTH M3MEHEHUs pajJuyca aTOMOB XHUMHUYECKUX DJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOWCTB MO IPyNIlaM U NEPUOIAM.

3nauenue [lepnoguueckoro 3axkoHa u [lepruoguyeckoil CUCTEMBI XUMUYECKUX
BJIEMEHTOB ISl Pa3BUTHA Haykd W npaktuku. [[. M. MennpeneeB — y4y€HbIM U
rpa)KJaHVH.

Xumuyeckass cBa3b. KoBaneHTHas (moyisipHass M HEMOJISIpHAsl) CBS3b.
DIIEKTPOOTPULATEIBHOCTh XUMUUECKUX IJIEMEHTOB. VIOHHAsI CBS3b.

Crenenp  okuciieHHs.  OKHCIHUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIUU.
ITpouiecchl okucieHust 1 BOCCTaHOBIEHUS. OKUCIUTENIN U BOCCTAHOBUTEIIH.

Xumuueckuit IKcnepumenm:

u3ydeHue oO0pa3loB BELIECTB METAUIOB M HEMETaUIOB, B3aUMOJICHCTBUE
TUAPOKCUIA LHMHKAa C pacTBOpPAMH KHCIOT M IIEJIIOYEH, MPOBEICHUE OIbITOB,
WUTIOCTPUPYIOIINX ~ MPUMEPBI  OKHUCIUTEILHO-BOCCTAHOBUTEIBHBIX  PEaKIUN
(ropeHue, peakiu pa3aoKeHus, COEUHEHHUS ).

Mesrcnpeomemmnoie ceazu



Peanuzanmss MEXIpeAMETHBIX CBS3€M NMPU HM3yYEHHMH XUMHUM B 8 Kiacce
OCYILECTBIISIETCS. 4E€pe3 HCIHOJb30BaHME KaK OOIIMX €CTECTBEHHO-HAyUYHBIX
HOHSTHUM, TaK U NOHITUM, SABJISIIOLIUXCSI CUCTEMHBIMU JUISL OTAEIBHBIX NPEAMETOB
€CTECTBEHHO-HAYYHOI'O [TUKJIA.

OO1ue ecTecCTBEHHO-HAY4YHbIE TOHATHSA: HAY4YHBIA (PakT, THUMOTE3a, TEOPHUs,
3aKOH, aHaJu3, CHUHTE3, KilacCU(PUKAIMsA, IEepUOJUYHOCTh, HAOIIOACHUE,
DKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, MOJIENb, SIBJICHUE.

®duznka: Marepusi, aToM, O3JEKTPOH, MPOTOH, HEUTPOH, WOH, HYKIUJ,
M30TOIIBI, PaAUOAKTUBHOCTb, MOJIEKYJA, DJIEKTPUYECKUM 3apsll, BEIIECTBO, TEIO,
00BEM, arperaTHoe COCTOSIHUE BEILECTBA, ra3, (U3NYECKUE BEITUYMHBI, €AUHUIIBI
U3MEpEHNs, KOCMOC, IUIaHEThI, 3BE€3/bl1, ConHIIe.

buonorus: gorocuntes, apixanue, buocdepa.

['eorpadusi: armocdepa, ruapocdepa, MHUHEpaIbl, TOPHBIE MOPOJBI,
II0JIE3HBIE UCKOIIAEMBbIE, TOILIMBO, BOIHBIE PECYPCHI.

9 KJIACC

BemrecTBo M XuUMHYeCKasi peakuus

Ilepnonnueckuit 3akoH. Ileproguueckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N. MenpneneeBa. CtpoeHue aToOMOB. 3aKOHOMEPHOCTH B HW3MEHEHMM CBOMCTB
XUMHUYECKUX DJIEMEHTOB IIEPBBIX TPEX IMEPUONOB, Kalusd, KaIbUUA H HX
COCAVUHEHNH B COOTBETCTBUM C IIOJIOKEHUEM JJIEMEHTOB B llepmoamueckon
CUCTEME U CTPOCHHUEM UX aTOMOB.

Crpoenue BelecTBa: BUABI XMMHYECKOW CBA3U. THIIBI KPUCTAIIIMYECKUX
pPElETOK, 3aBUCHUMOCTh CBOMCTB BEILECTBA OT THUIA KPUCTAIMYECKON PEIIETKH U
BHUJIa XUMHYECKOU CBSI3H.

Knaccudukanus 1 HOMEHKIATypa HEOPTraHMYECKHX BEIECTB. XUMHUYECKHE
CBOMCTBA BECIIECTB, OTHOCAIIMXCS K PAa3IUM4YHBIM KJIacCcaM HEOPraHWYECKUX
COCIMHEHH, TEHETUYECKAs CBSI3b HEOPraHUYECKHUX BELIECTB.

Krnaccudpukanus XuMHUUeCKUX PeakIfil Mo pa3IMyHbIM MPU3HAKAM (110 YUCITY
¥ COCTaBy YYacTBYIOIIMX B PEAKIUU BEUIECTB, MO TEIIOBOMY 3(¢eKTy, Mo
MU3MEHEHUIO CTENECHEH OKHUCIEHUS XMMHYECKHX 3JIEMEHTOB, 0 OOpaTUMOCTH, 110
YUYacTHIO KaTajau3aTopa). DK30- U SHAOTEPMHUUYECKUE PEAKIMH, TEPMOXUMHUECKHE
YPaBHEHUS.

[Tonsitue o ckopoctu xumuueckoil peakuuu. [loHsiTHE 00 OOpaTUMBIX U
HEOOPATUMBIX XUMUYECKUX peakuusix. [IoHATHE O FTOMOTE€HHBIX M I'€TePOTre€HHBIX
peakuusax. Ilonstue o karamuse. I[lonsaTue o xummyeckoM paBHoBecuu. MDakTopsl,
BIIMSIOIINE HAa CKOPOCTh XHMHMYECKOW pEakIMH M MOJOKEHHE XUMHUYECKOIO
PABHOBECHS.

OKHCAUTENBHO-BOCCTAHOBUTEIbHBIE ~ pPEAKLMH,  AJIEKTPOHHBIM  OanaHc
OKHUCJIMTEJIbHO-BOCCTAHOBUTEJIBHON ~ PEaKIMH. CocraBnenue  ypaBHEHUH



OKHCIIUTENbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMl C  HUCIOJb30BAaHUEM  METOJa
AJIIEKTPOHHOTO OanaHca.

Teopust INEKTPOIUTHUECKON TUCCOUUALIMU. DIEKTPOIUTHI U HEAJIEKTPOIUTHI.
KaTtuonsl, annonsl. MexaHu3M [OUCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAMU
XUMUIEeCKOH cBsi3u. CTeneHs aucconuanuu. CHUIbHBIE U CTa0bIe 3JIEKTPOJIUTHI.

Peakiuu nOHHOTO OOMeHa. Y CI0BUS MPOTEKAHUS PEAKIIUH HOHHOTO OOMEHa,
NOJIHBIE W COKpAIIEHHbIE HOHHBIE ypaBHEHHs peakuuii. CBOKCTBA KHCIIOT,
OCHOBaHMN W Ccolel B CBET€ MPEACTABICHUNH 00 BIEKTPOIUTHUECKOMN
nucconnannu. KadecTBeHHbIE peakuuy Ha MOHBL. [IoHATHE O THAPOIIH3E COJIEH.

Xumuueckuii IKChepumenm:

O3HAKOMJIEHUE C MOJEISIMU KPUCTAINIMYECKUX PEIIETOK HEOPraHWYECKHUX
BEIIIECTB — METAJUIOB W HEeMeTaUIoB (Tpadura W aimasa), CIOKHBIX BEIIECTB
(xJopuma HaTpusi), UCCIIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKOW peakiuu
OT BO3JICUCTBUS PA3IMYHBIX (PAKTOPOB, MCCIEIOBAHUE AJIEKTPOIPOBOJIHOCTH
pacTBOpPOB BEUIECTB, MpolLEcca AUCCOLUALMUA KHUCIOT, WIEJIOYEed M  COJIEH
(BO3MOKHO  MCIOJIb30BAHME  BHUAEO MATEpHUANIOB), MPOBEACHUE  OIbBITOB,
WUIIOCTPUPYIOIIMX ~ MPU3HAKKM  TMPOTEKaHUs  PEaklWil HMOHHOrO  OOMEHa
(oOpazoBanue ocajaka, BBIJCICHHE Ta3za, oO0pa3oBaHUE BOJbI), OIBITOB,
WUIIOCTPUPYIOLIIMX ~ MPUMEPBI  OKHUCIIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKUUN
(ropeHue, peakiuu pasiioKEHUs, COSUHEHMS), pACMO3HABAHUE HEOPTaHUYECKUX
BEIIECTB C TOMOIIbIO KAYECTBEHHBIX pEaKIMid Ha HOHBI, pEUICHUE
AKCIEPUMEHTAIIbHBIX 3a/1a4.

HemeraJsibl 4 MX coeIMHEHUS

OOmast xapaktepuctuka TanoreHoB. (OCOOCHHOCTH CTPOCHHS aTOMOB,
XapaKTepHbIe CTeneHu okucieHus. CTpoeHne n (PU3NYECKUe CBOMCTBA MPOCTHIX
BEILIECTB — TAJIOr€HOB. XHMMHUYECKME CBOWCTBA Ha MPUMEPE  XJopa
(B3aMMOJEHCTBHE C MeETalJlaMd, HEMeTaUlaMy, IIeJIo4aMH). XJIOpPOBOIOPO/I.
ConsiHasi KUCIIOTa, XUMUYECKHE CBOMCTBA, MOJy4YeHUE, MpUMeHeHue. JleiicTBue
XJIOpa W XJIOPOBOJIOPOJA HAa OPraHMW3M YeEJIOBEKAa. BakHeuine XJIOpUIbl U KX
HAXO0XKJICHUE B IIPUPO/IE.

Ob6mas xapakrepuctuka 31eMeHToB VIA-rpynmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTepHbIE cTerneHu OkucieHus. CTpoeHne M (HU3MYECKHUE CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U CepPhl. AJUIOTPOITHBIE MOAU(DUKAIIIN KUCIOPOIa
U cepbl. Xumuyeckue coicTBa cepbl. CepoBOIOpOJ, CTpOeHUE, PU3NYECKHE U
XuMu4eckue cBorcTtBa. OKCUABI CEpbl KaK MPEACTABUTENIN KUCIOTHBIX OKCHJIOB.
CepHass kuciioTa, (QuU3NYECKHWe W XUMUYECKHE CBOWCTBa (00mme Kak
MPEACTaBUTENS KJacca KHUCJIOT U cruerudpudeckne). XHUMHUYECKHUE PEaKInH,
JeKallie B OCHOBE IMPOMBILIUIEHHOIO CHOcO0a TMOJYYEHUS CEPHOM KHUCIIOTHI.
[Ipumenenue cepHor KUCIOThI. CONMM CEpHON KUCIIOThI, KAUECTBEHHAs PEAKLMs Ha



cynbdar-uoH. Haxoxaenue ceppl M €€ coelMHEHUN B mpupoge. XUMHUECKOe
3arpsi3HEHHE OKPY’KAIOIIeH cpeabl COCNUHEHHMSIMU cepbl (KUCIOTHBIE JOXK]IH,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €ro MPeI0TBPACHUS.

OOmast xapakrepucTuka 37eMeHTOB VA-rpynmnbel. OcOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIE CTENEHH OKUCICHUS. A30T, pacnpocTpaHEHHE B MPUPOJE,
bu3nyeckue U XumMrueckue cBoiicta. KpyroBopor azora B nmpupoje. AMMHUaK, ero
¢bu3nUecKue 1 XUMUYECKHUE CBOMCTBA, MOJydeHue u npuMeHeHue. Conu aMMOHMUS,
X (U3UYECKUE U XUMUYECKHE CBOMCTBA, MpUMeHeHHe. KauecTBeHHas peakius Ha
MOHBI aMMOHUS. A30THas KHUCJIOTa, €€ TOoJydeHHe, (U3UUYECKUe M XUMUYECKUE
cBoMcTBa (0OIIME KaK TMPEICTaBUTEIS Kjacca KHUCIOT U crneruduueckue).
Hcnonb3oBaHue HUTPATOB M COJIEM aMMOHHUSI B KadyeCTBE MMHEpAIbHBIX
ya00peHuil. XuMu4ecKoe 3arps3HeHNne OKPYXKAIOUIe Cpeibl COSAMHEHUSIMH a30Ta
(KUCTIOTHBIE JOXKAM, 3arps3HEHHE BO3AyXa, IMOYBBI W BOAoEMOB). Docdop,
ajutoTponHbie Moaudukanuu ¢docdopa, Puznueckue W XUMHUYECKHE CBOMCTBA.
Oxkcup ¢ocdopa (V) u dochopHas kuciora, puznuecKkue U XUMUUECKUE CBOMCTRA,
nonydenue. Mcnonb3oBanue pochaTtoB B KaueCcTBE MUHEPAIBHBIX yI00pEHUIl.

OOmast xapakTepucthka 31eMeHToB [VA-rpynmbl. OcoGeHHOCTH CTpPOEHUs
aTOMOB,  XapaKTepHbIE  CTENEHH  OKUCIEHUS.  YTJEpoJ,  aJUIOTPOIHbIE
MoaU(UKALUK, PACHPOCTPaHEHUE B Mpupojae, (U3MYECKUEe U XHUMHUYECKUE
cBoiicTBa. Ancop6mus. KpyroBopot yriaepona B mpuponae. OKCuabl yriiepoaa, ux
bu3nYecKue W XUMHUYECKHE CBOWCTBA, JEHCTBUE HA JKUBBIE OpPTaHU3MBI,
NOJIy4eHHE U TMPUMEHEHHE. DKOJOTHYeCKHe MpoOJeMbl, CBSI3aHHBIE C OKCHIOM
yraepoga (IV), rumore3a r1100anbHOrO0 TMOTEMJIEHUSI KIMMAaTa, IMapPHUKOBBIN
s dext. YronpHas KucmoTa u €€ coiu, nxX (PU3NIECKUe U XMMUIECKHUE CBOMCTBA,
noyiydeHue u npuMmeHeHue. KadecTBeHHas peaknuwsi Ha KapOOHAT-MOHBI.
Hcnonb3oBanne kapOOHATOB B ObITY, MEIUIIMHE, MPOMBIIUIEHHOCTH U CEIbCKOM
XO351CTBE.

[TepBoHavaIbHBIE TOHATHS 00 OPTaHUYECKHUX BEIIECTBAX KAK O COCTUHEHUSIX
yriaepona (MeTaH, 3TaH, dTUJICH, alleTUJICH, dTAaHOJI, TJIUIEPUH, YKCYCHAs KUCTIOTA).
[IpupoaHbie HMCTOYHUKUA YIJIEBOJOPOAOB (Yrojb, NPUPOAHBIA ra3, He]Tb),
OPOIYKTHl UX TMepepaboTku (O€H3WH), UX POJib B OBITY W NPOMBIIIJIEHHOCTH.
[TonsiTne 0 OMOIOTUYECKU BaXKHBIX BEIIECTBAX: KUpaX, O€NKax, yriieBoJiax — U UX
poiii B OKM3HH UYeNOBEKAa. MarepualibHOEe €IMHCTBO OpPraHUYECKUX W
HEOPraHUYECKUX COEIMHEHUN.

KpemHuuii, ero ¢usnueckue u XUMHUYECKHE CBOWCTBA, IMOJy4YeHUE U
npumenenue. CoenuHeHUs KpeMmHus B mpupoge. OOmue mnpeacTtaBieHus o0
okcusie kpemHust (IV) u kpemaueBoi kuciore. CUIMKAThI, UX UCIIOJIb30BaHUE B
ObITYy, B MPOMBIIUIEHHOCTU. BajkHellline CTpOUTENIbHbIE MaTepHalbl: KepaMHKa,



CTEKJIO, IIEMEHT, O0eToH, kene300eToH. [IpobiaemMbl 6€30macHOro MCIOIb30BaHUS
CTPOUTEINIBHBIX MAaTEPUAJIOB B OBCEHEBHOM KU3HMU.

Xumuueckuit IKcnepumenm:

M3y4YeHUEe 00pa3I[0OB HEOPTAaHWMUECKUX BEIIECTB, CBOWCTB COJITHOW KUCIIOTHI,
MIPOBEICHUE KAYECTBEHHBIX PEAKIIMN Ha XJIOPHUJI-MOHBI U HAOJIOCHHUE MPU3HAKOB
UX MPOTEKaHUs, OMBITHI, OTpaXkawllue (PU3NYecKHue M XUMHUYECKHE CBOMCTBA
TaJIOT€HOB M UX COEIMHEHUU (BO3MOXKHO HCIIOJIb30BAaHUE BHJIEOMATEPHUANIOB),
O3HAKOMJICHHE C 00pa3laMu XJOPUAOB (TaJOTeHUJOB), O3HAKOMJICHHE C
oOpaslaMu  ceppl W €€ COCOUHEHUSAMH  (BO3MOXKHO  HCIIOJIb30BAHUE
BUJIEOMATEPUAIIOB), HAOJIOIEHHE Mpoliecca OOYTIMBaHUs caxapa MoJ JIeUCTBUEM
KOHLICHTPUPOBAHHOM  CEPHOM  KHUCJIOTHI, H3y4YEHUE XUMHUYECKHUX CBOWCTB
pa30aBiIeHHON CEPHOU KUCIIOTHI, MPOBEICHNE KAaUeCTBEHHOU peakIny Ha Cylbdat-
MOH W HaOJIOJeHrWEe TpHU3HaKa €€ MPOTeKaHWs, O3HAKOMIICHHWE C (DU3MYECKUMU
cBoiicTBaMu a3ora, (ochopa M HX COCAMHEHHH (BO3MOXKHO HCIIOJIb30BAHUE
BUJIEOMATEpUaIOB), oOpa3aMu a30THBIX U (POCHOpHBIX YI0OpeHUH, MOTydYeHUE,
coOupanue, pacmo3HaBaHWEC ¥ M3yYCHHE CBOWCTB aMMHUaKa, TMPOBEIACHUE
KaueCTBEHHBIX PEAKIMi Ha MOH aMMOHHMS U (pochaT-uoH M M3ydeHUE MPU3HAKOB
UX NPOTEKaHUs, B3aUMOJICVCTBHUE KOHIIEHTPUPOBAHHOM a30THOW KUCJIOTHI C MEJIbIO
(BO3MOKHO UCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), W3Yy4YCHHE Mozenein
KPUCTAJUIMYECKNX PEmIETOK anmasa, rpadura, ¢ymiepeHa, O3HaAKOMIICHHE C
MPOIIECCOM  aJCOPOLIMKM  PACTBOPEHHBIX BEIIECTB AKTUBHUPOBAHHBIM YIIEM H
YCTPONCTBOM MPOTUBOras3a, MojyuyeHue, coOMpaHue, paclo3HaBaHUE U U3yUEHUE
CBOICTB YIJIEKHCIIOTO ras3a, MPOBEJCHUE KAaueCTBEHHBIX pEakKiMil Ha KapOoHAT U
CUJIMKAT-UOHBl U HW3yYEHUE TMPU3HAKOB HX MPOTEKAHUS, O3HAKOMJIEHUE C
MPOAYKIMENH CUJIUMKATHOM MPOMBIIUIEHHOCTH, PEIICHUE 3KCIEPUMEHTaIbHBIX
3a/1a4 1o teMe «BakHenmue HeMeTalbl U UX COCTUHEHUS.

MeTaJibl 1 KX COeIMHEHUS

OO0mast XxapakTepUCTHKAa XUMHUYECKUX JIEMEHTOB — METAJUIOB HA OCHOBAHHUH
ux nonoxenus B llepmomgmueckon cucremMe XuMu4eckux daemeHtoB [[. M.
MeHnpneneeBa u ctpoeHus: aTomMoB. CTpoeHHE MeTauioB. MeTramnndeckasi CBsi3b U
METAJUIMYECKAs] ~ KpPUCTAUIMYECKas  pEIIETKA.  JJNEKTPOXUMUYECKHH Pl
HaNpsOKEHUN MeTaioB. OU3NYECKUE U XUMUYECKHE CBOWCTBA MeTayyioB. O01iue
CrocOOBI TIONTy4YeHUs: MeTawioB. [loHSATHE O KOPpPO3WKM METAIOB, OCHOBHBIE
crocoObl 3auuThl UX OT Kopposuu. CruiaBel (CTajlb, YyTYH, JIOPAJTIOMUHUH,
OpoH3a) ¥ UX MPUMEHEHNE B OBITY M IPOMBIIIJICHHOCTH.

[llenounsie MeTasuibl: NoJio)keHUEe B [lepuoandeckon cucreme XUMMHYECKHX
anemeHTOoB . 1. MenaeneeBa, CTpO€HHE MX aTOMOB, HAXOXJICHUE B IPUPOJE.
duznyeckre U XMMUYECKUE CBOMCTBA (Ha mpuMepe HaTpusi U Kanus). OKCUIbI U



TUAPOKCHUIBl HaTpusi W Kamus. [IpuMeHeHue IIeJOYHbIX METAIOB M HX
COE€IMHEHUM.

[Ileno4YHO3EMENBHBIE METAUIBI MarHMd MW KaJbLMI: IIOJIOKEHUE B
Ilepnonnueckon cucreme xumuudeckux dneMeHToB [[. 1. MenneneeBa, crpoeHune
UX aTOMOB, HaXOXKJeHue B pupojae. Ousndyeckre 1 XMuMUYECKUE CBOMCTBA MArHuUs
U Kaipliud. BaxHeilline coequHeHus Kaublus (OKCHI, THUIAPOKCHI, COJIN).
JXKécTtkocTh BOABI U CIOCOOBI €€ yCTPaHEHMUS.

AJIFOMVHHAI: TIOJIOKEHHE B [lepnoandeckon cucTteMe XMMUYECKUX JJIEMEHTOB
JI. 1. MenneneeBa, cTpoeHue atoma, HaxOXIAeHHE B npupoae. dusnueckue u
XUMHMUYECKHUE CBOMCTBA amOMUHUA. AM(POTEpHBIE CBOMCTBA OKCUIA U TMIPOKCHUIA
AJIIFOMUHUS.

Keneso: nonoxenne B lleproanueckor cucreMe XUMHYECKUX IIEMEHTOB /1.
N. MenneneeBa, CTpO€HHE aToMma, HAaXOXKIEHHE B mnpupone. Puszndeckue Hu
XUMHMUYECKHE CBOMCTBA kene3a. Okcuabl, ruipokcuasl U conu xkenesa (II) u xxenesa
(III), ux cocraB, CBOIMCTBA U MOJyYCHHE.

Xumuueckuit IKCnepumenm:

O3HAaKOMJIEHHE C O00pa3llaMM METalIoOB M CIUIaBOB, HMX (DU3MUYECKUMU
CBOMCTBAMM, H3Y4YEHHE  pE3yJbTaTOB  KOPPO3UHM  METALUIOB  (BO3MOXKHO
UCMOJIb30BAaHUE BUAECOMATEPHUAIIOB), OCOOEHHOCTEH B3aMMOACHCTBUS OKCHIA
KaJIbLIUS W HATpUsl C BOJOM (BO3MOYKHO HCHOJb30BAHHE BHJIEOMAaTEpPHUANIOB),
HCCJIEIOBAHNE CBOWCTB KECTKOW BOJBI, MPOLECCa TOPEHUS Kelle3a B KUCIOPOJE
(BO3MOXKHO  HCIIOJIb30BAHHWE  BUJEOMATEPUANIOB), IPU3HAKOB  IPOTEKAHUS
KaueCTBEHHBIX PEaKIMi HAa MOHBI: MarHusi, KaJbLMs, allOMHHHS, LIUHKA, XKeyes3a
(I1) u xeneza (III), meau (1), HaGmrOAEHNE W OMUCAHUE TIPOIIECCOB OKPAITMBAHUS
IUJAMEHU HWOHAMHU HAaTpHsl, Kaausl W KajdbUud (BO3MOYKHO HCIIOJIb30BAHUE
BUIEOMATEPUAJIOB), UCCIIEIOBAaHNE aM(POTEPHBIX CBOMCTB I'MIPOKCHUIA ATHOMUHUS
Y TUIPOKCUJA IMHKA, PELICHUE YKCIIEPUMEHTAIbHBIX 3a/1a4 110 TeMe «BaxuHenmume
METAJUIbl U UX COEAUHEHUS.

XHMUA ¥ OKpY:KaoLas cpeaa

Bemectsa n martepuanbl B ITOBCEJHEBHOM JKHM3HM 4YeJOBEKa. be3omnacHoe
UCIOJIb30BAaHUE BEIIECTB U XMMHUYECKUX peakuuil B ObITy. IlepBas momomps mpu
XUMHUYECKUX 0KOrax U OTPaBICHUSX.

XHUMHUYECKOE 3arps3HEHUE OKpYXaroleld cpenbl (mpeaenbHas AOIMyCTUMAas
KOHILIEHTpaus BelecTs, najee — [IJIK). Poas XxumMuu B perieHnn 3K0JI0rHyecKux
poOJeM.

Xumuueckuit IKCnepumenm:

u3ydyeHue 00pasloB MaTepuajoB (CTEKJIO, CIUIaBbl METAJUIOB, MOJIMMEpPHBIC
MaTepHualbl).

Mesicnpeomemmunie cea3u



Peanmzanus MexXnpeaMeTHBIX CBs3eH MPU W3yYeHUH XHMUU B 9 Kiacce
OCYILLIECTBIIIETCSI 4epe3 HCIOJb30BaHWE KaK OOIIMX eCTeCTBEHHO-HAYYHBIX
HOHSTHH, TaK ¥ MOHITUH, SIBIAIOIIMXCS CUCTEMHBIMU JJISI OTAETBHBIX MPEIMETOB
€CTeCTBEHHO-HAYYHOTO IIUKJIA.

OOmirie ecTeCTBEHHO-HAYYHBIC MOHSITHSA: HAYYHBIH (aKT, TUMOTE3a, 3aKOH,
TEOpHs, aHalu3, CUHTe3, Kilaccudukauus, MEepUOAUYHOCTh, HaOIIOACHUE,
OKCIEPUMEHT, MOJICIIMPOBAaHUE, HW3MEPEHHE, MOJENb, SBICHUE, MapHUKOBBIN
s (exT, TEXHOIOTHS, MAaTePUAITBI.

®dusmka: Marepus, aroM, OJIEKTPOH, TNPOTOH, HEHUTPOH, WOH, HYKIH]I,
M30TOMbI, PAAMOAKTUBHOCTb, MOJIEKYJA, AJIEKTPUUYECKUI 3apsi, MPOBOJHHKH,
HOJTYNPOBOJHUKH, JUDIEKTPUKH, (OTODIEMEHT, BEIIECTBO, TEJIO0, OObEM,
arperaTHOE€ COCTOSIHUE BEIECTBA, a3, pAaCTBOP, PACTBOPUMOCTb, KPUCTALTUIECKAsT
pemérka, CIUIaBbl, (PM3MYECKUE BEIUYMHBI, CIUHHIIBI U3MEPEHHUsS, KOCMUYECKOEe
IPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢ortocuntes, apixanue, O6uocdepa, KOCHCTEMA, MHHEPAIbHbIE
yIOOpEeHHUS, MUKPOAJIEMEHTBI, MAKPOJIEMEHTHI, TUTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapocdepa, MHHEpaNIbl, TOPHBIE MOPOJBI,
M0JIe3HbIE HCKOMIAeMBbIE, TOTIMBO, BOJHBIE PECYPCHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOT'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUASA

JINMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yJIbTaThl OCBOCHHS MPOrpaMMbl OCHOBHOI'O  OOIIEro
o0pa3oBaHUsl JOCTUTalOTCs B Xo0/€ OOy4YeHHS XMMHUMU B €AUHCTBE Y4YEOHOU U
BOCIIUTATENBHOMN EATEIBHOCTH B COOTBETCTBUU C TPAIULMOHHBIMA POCCUNCKUMH
COLIMOKYJIbTYPHBIMA U JYXOBHO-HPAaBCTBEHHBIMHM LIEHHOCTSMH, MPUHATHIMU B
oOlIecTBe MpaBWJIaMU M HOPMaMU TIOBEJIEHHUS M CIOCOOCTBYIOT IMpolleccam
CaMOTIO3HAHUS, CAMOPA3BUTHS U COLIMATM3AIUN O0YyHAIOITUXCS.

JIMYHOCTHBIE ~ pe3yNbTaThl  OTPAXKAIOT  TOTOBHOCTH  OOYyYaOIIUXCS
PYKOBOJCTBOBATbCA CHCTEMOM TO3WTHUBHBIX ILIEHHOCTHBIX OPUEHTAUUU W
pacIIMpeHne ONbITa AEITEIbHOCTU HAa €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) naTpHOTHYECKOT0 BOCIIMTAHMSL:

LIEHHOCTHOTO OTHOLIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY
M HAYyYHOMY HACIEIUI0, NOHUMAaHMs 3HAYEHUS XMMHMYECKOM HAyKU B JKW3HU
COBPEMEHHOr0 OOIIECTBa, CIOCOOHOCTH BIAAETh JOCTOBEPHOM MHGOpMaIMel o
NEPEAOBBIX JOCTHUKEHUAX W OTKPBITHUSAX MHUPOBOM M OTEUYECTBEHHOM XUMUHU,
3aMHTEPECOBAHHOCTH B HAYyUHBIX 3HAHUAX 00 YCTPONCTBE MUpa U OOIIECTBA;

2) rpamJIaHCKOr0 BOCIIUTAHUS:

NPEACTABICHUS O COLMAJIbHBIX HOpPMax MW MpaBUWIaX MEKINYHOCTHBIX
OTHOUIEHUH B KOJUIEKTUBE, KOMMYHUKATUBHONW KOMIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOHM,  y4eOHOHMCCIEAOBATENbCKOM, TBOPYECKOM M Jpyrux  BUAAX
JEsITeIbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOM COBMECTHOHM [€ATEIbHOCTH NpU
BBIMIOJITHEHUM Y4EeOHbIX, TO3HABAaTEIbHBIX 3a/1ay, BBINOJHEHUU XHUMHUYECKHUX
HKCIIEPUMEHTOB, CO3/IJaHUN YUEOHBIX IPOEKTOB, CTPEMJICHUS K B3aUMOTIOHUMAHHIO
¥ B3aUMOINOMOIIM B TMPOLIECCE O3TOM yuyeOHOW MAeATeIbHOCTH, TOTOBHOCTHU
OLICHUBATh CBOE TMOBEAEHHWE M IIOCTyIKM CBOMUX TOBAPUILEH C IO3HUIUHU
HPaBCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEICTBUI OCTYNKOB;

3) HEHHOCTH HAYYHOI' O MO3HAHMS:

MHPOBO33PEHYECKUE MPEACTABICHUS O BELIECTBE M XMMHUYECKOW PEaKIUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHA HAyKUM MU COCTAaBIIIOLIUE
OCHOBY JIJI1 TIOHUMAaHUsI CYIIHOCTH HAYYHOM KapTHHBI MUpa, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pAa3BUTHS IPUPOJbI, B3aUMOCBS3SX 4YEJIOBEKa C
MPUPOIHOU CPEIOW, O POJIM XUMHUH B ITIO3HAHUU ITUX 3aKOHOMEPHOCTEN;

ITI03HABATEJIbHBIE MOTHUBBI, HAPABJICHHBIE HA ITOJIyYEHHE HOBBIX 3HAHUU 110
XUMUHU, HEOOXOJMMBIE i OOBSICHEHUS HAOJI0JaeMbIX MPOLECCOB U SIBJICHUH,
MO3HABATENbHOM, MH(OOPMAIMOHHOW M YHUTATEIbCKOM KYyJIbTYpPhl, B TOM 4YHUCJE
HABBIKOB CaMOCTOSITEIbHOW paboOThl C Y4eOHBIMH TEKCTaMH, CIpPaBOYHOU



JUTEPATYPOH, JOCTYMHBIMA TEXHHUYECKHUMHU CpEACTBAMU HH(POPMAIIMOHHBIX
TEXHOJIOT UM,

UHTEpPEC K OOYYEHHIO M TO3HAHWIO, JIF0OO3HATENBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K  camMO0Opa3oBaHUIO, TPOEKTHOM ©  HUCCIEI0BATENbCKOMN
JeSITENHPHOCTHA, K OCO3HAHHOMY BBIOOPY HAIPaBICHHOCTH U YPOBHsS OOyYCHHS B
JIaJIbHEUIIEM;

4) popMUpPOBaAHUS KYJIbTYPbI 310POBbA:

OCO3HAHWE TIICHHOCTH J>KW3HH, OTBETCTBEHHOTO OTHOIICHHUS K CBOEMY
3I0pPOBBIO, YCTAHOBKM Ha 370POBBI 00pa3 KW3HMU, OCO3HAHWE TOCICICTBUNA U
HENPUITHE BPEAHBIX MPUBBIYEK (YHOTPEOICHHS aTKOT 01, HAPKOTHUKOB, KYpEHUs),
HEOOXOJUMOCTU COONIOJIEHUST TpaBuil 0€30MacHOCTH TIpU  OOpallleHuu ¢
XUMUYECKMMU BEIIECTBAMH B OBITY U peabHOU KU3HH,

5) Tpy10BOro BOCIIMTAHMS:

MHTEPEC K MPAKTHUECKOMY U3yUYEHHUIO Ipodeccuil U TpyJa pa3auyHoro poja,
yBaXEHUE K TPYyAy U pe3ysbTaTaM TPYAOBOW NEATEILHOCTH, B TOM YHCIE Ha
OCHOBE TPUMEHEHUS TMPEAMETHBIX 3HAHUW 10 XWMHH, OCO3HAHHBIM BBIOOD
WHIUBUYJIbHOW TPACKTOPUU MPOAOHKEHHUS 00pa30BaHus C YIETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTHU K XMMUH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
yCHEIHON MpodheCcCUOHATBHON AESITENIbHOCTH U Pa3BUTHUSI HEOOXOAUMBIX YMEHUH,
TOTOBHOCTH aIalITUPOBATHCS B MPO(DECCUOHATBHOM CpeIE;

6) 7K0JI0THYeCKOr0 BOCITUTAHUSA:

HKOJIOTHYECKH 1EJIECO00pa3HOEe OTHOIIEHHE K MPUPOJE KaK HCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYyIlIeCTBOBaHUS, TOHUMAaHKUE LIEHHOCTU 3JI0POBOIO U
Oe3omacHOro o00pas3a KHU3HH, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(GU3UYECKOMY M TICUXHUYECKOMY 3/I0POBBIO, OCO3HAHWE IIEHHOCTH COOIIOICHUS
npaBu1 0€30MaCHOTO MOBEJAEHUS ITPU paboTe ¢ BEIIECTBAMU, a TAK)KE B CUTYalUsX,
YTPOKAIOIIMX 3/I0POBBIO U KU3HU JTIOJEH;

CIIOCOOHOCTH TMPUMEHSTHh 3HAHUS, MOJy4aeMble MPU H3YYCHUH XUMWH, IS
peleHns 3a1a4, CBA3aHHbIX C OKPYKaIOLEeW NPUPOIHON CPEAOU, AJIs ITOBBILICHNUS
YPOBHA  OKOJOTMYECKOM  KYyJIbTYpbl, OCO3HaHHUS TJ00aJbHOTO  Xapakrepa
HKOJIOTHYECKUX MPOOJIeM M MyTeH HMX pEelIeHUs MOCPEICTBOM METOJO0B XHWMHH,
HKOJIOTUYECKOTO MBITIUICHNUS, YMEHHSI PYKOBOJCTBOBATHCS MM B MO3HABATEIHHOM,
KOMMYHHKAaTUBHOW U COLMAIIbHON ITPAKTHKE.

METANPEAMETHBIE PE3YJIBTATHI

B cocraBe MeTanpeaIMETHBIX pPE3ylbTaTOB BBIIEISAIOT 3HAYUMBIC IS
dbopMHUpOBaHUS MHUPOBO33PEHHS OOIIEHAyYHbIE TMOHSATUS (3aKOH, TEOopus,
MIPUHITUT, TUIIOTE3a, (DAKT, CUCTEMa, MPOIIECC, IKCIIEPUMEHT U JPYTOE.), KOTOPHIC
UCIIOJIB3YIOTCSL B €CTECTBEHHO-HAYUHBIX YYEOHBIX NpeIMeTax U MO3BOJISIIOT Ha
OCHOBE 3HaHUU M3 ATUX MpeaMeToB (HOPMHUPOBATH MPEACTABICHHE O LEIOCTHOM



Hay4YHOU KapTUHE MUpPA, U YHUBEPCAIbHbBIEC YUeOHbIE eCTBUS (I1O03HABATEIIbHbIE,
KOMMYHHMKAaTUBHBIE, PETYJSITUBHBIC), KOTOpbIe oOecneduBaroT (HOpMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUTAHUPOBAHUIO W OCYIIECTBICHUIO YydeOHOMU
JIeSATEIILHOCTH.

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE YUeOHbIE [1eiiCTBUSA

ba3oBbie Jioruyeckue JeicTBUA:

YMEHHUSI HCIOJb30BaTh MNPUEMBI JIOTUUECKOTO MBIIUICHUSI TPU OCBOCHHUU
3HAHUU: PACKPBHIBATH CMBICI XUMHUYECKUX MOHSATUN (BBIACIATH UX XapaKTEpPHbIC
MPU3HAKHU, YCTAaHABIIMBATh B3aUMOCBSI3b C JPYTMMU TMOHSTHUSMH), UCHOJIb30BAThH
MOHATHUS JUIsl O0BSICHEHUS OTJEIbHBIX (DAKTOB U SIBJICHUM, BEHIOUPATh OCHOBAHUS U
KpUTEpUU IS KIacCU(PUKAIMM XUMHYECKUX BEIIECTB U XUMHUUYECKUX PEaKIUH,
YCTaHABIMBATh TMPUIUHHO-CIICJCTBEHHBIC CBS3M MEXAY OOBEKTAMU H3YUCHUS,
CTPOUTH JIOTUYECKUE PACCYX IEHUS (MHAYKTUBHbBIC, A€NYKTUBHbIC, 10 aHAJIOTUN),
JIe1aTh BBIBOJIBI U 3aKITFOUECHHMS,

yMEHHUE TMPUMEHATh B TIpolleCCe€ TMO3HAHMS TOHATUSA (TIPEAMETHBIE H
METanpeIMETHbIE), CHMBOJIMYECKHUE (3HAKOBBIC) MOJIEININ, UCTIOJIb3YEMBIE B XUMUH,
mpeoOpa3oBEIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJICIbHBIC TIPEICTABICHUS —
XUMUYECKUH 3HAK (CHMMBOJ DJIEeMEHTa), XUMHuYeckas GopMmysa W YpaBHEHHUE
XUMUYECKON peakiuu — MPpU pelieHnHd yueOHO-TI03HABATENbHBIX 3a7a4, C YU4ETOM
ATUX MOJEIBHBIX NPEACTABICHUN BBISBIATH U XApPAKTEPU30BATh CYIIECCTBCHHBIE
MPU3HAKN M3y4aeMbIX 00BEKTOB — XUMUYECKUX BEIIECTB U XUMHUYCCKUX PEaKIUH,
BBISIBJISITh ~ OOIIIME  3aKOHOMEPHOCTH, IPUYMHHO-CJEJCTBEHHBIE CBSI3M U
MPOTUBOPEUHUS B U3yUAEMBIX MIPOLIECCAX U SBJICHUSX.

ba3oBble ucciienoBaTe/IbCKHeE TeiCTBUS:

YMEHHUE HCIOJIb30BATh MOCTABIICHHBIE BOMPOCHI B KAaY€CTBE WHCTPYMEHTA
MO3HAHMUS, a TakKe B KAayeCTBE OCHOBBI [JIsi (POPMHUPOBAHHUS THUIIOTE3BI 10
MIPOBEPKE MPABUILHOCTHU BBICKA3bIBAEMbBIX CYKJICHUN;

MPUOOPETEHUE OMNbITa MO IUIAHUPOBAHUIO, OpPraHU3allud W IPOBEIACHUIO
VYCHHYECKUX OKCIIEPUMEHTOB, YMEHHE HAONIOJaTh 3a XOJOM Iporiecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro pe3yiabTar, (opMyJIUpoBaTh 000OIIECHUS U
BBIBOJIBI 10 PE3yJIbTaTaM MPOBEIAEHHOTO OIBITA, UCCIIEIOBAHMUS, COCTABISATh OTUET
0 MIPOJIEIaHHOI paboTe.

Pabora ¢ nundopmanmeii:

yMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HHQPOPMAIUIO
Pa3IMYHBIX BUJIOB U (POpM MpEACTABICHUS, MMOTYyYaeMyH0 W3 Pa3HbIX UCTOUHHKOB
(HaydHO-TIOMyJISIpHAsl  JIUTEpaTypa XHUMHUYECKOIO COJIEpKaHUsA, CIPABOYHbIC
mocoOusi, pecypcel WHTepHETa), KPUTHYECKH OIEHUBATh NPOTHBOPECUMBYIO U
HEJIOCTOBEPHYIO HH(POpMAIIHIO;



YMEHHE MPUMEHATH Pa3lIndHbIe METOJBl U 3alpOChl IPU MOHCKE M OTOOpE
uH(GOpMAIMM U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAUMBIX JJisi BBINOJIHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3aJa4 ONPEIEIEHHOTO TUIIA, TPUOOPETEHUE ONBITA B
0o0JacTM  MCTIOJIb30BaHUS  MH(GOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaJICHNE KYJIbTYpOH aKTUBHOTO MCTIOJIB30BAHMS PA3TMYHBIX TTOMCKOBBIX CUCTEM,
CaMOCTOSATENLHO BBIOMPATh ONTUMAIBHYIO (POpMY MpeAcTaBieHus] UHPOpMALIUU U
WUTIOCTPUPOBATh pEeIlIaeMble 3a7aud HECIOXKHBIMU CXEMaMH, JuarpaMmMaMu,
apyruMu popMaMu rpaduKu U UX KOMOMHAITUSIMU;

yMEHHE HCIIONb30BaTh M AaHANW3UPOBaThb B IMpolecce Yy4eOHOHl u
UCCJIeI0BATENIbCKON JEATENBHOCTH MH(POPMAILMIO O BIUSHUU MPOMBILIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIOPTA HAa COCTOSHHE OKPYKAIOIIEH NpUPOIHON
Cpelbl.

KoMMmyHuKkaTHBHbBIE YHUBEpPCAJIbHbIE YUeOHbIE NeiCTBUA:

yMEHHUs 3aJiaBaTh BOIPOCHI (B XOJe Jauajgora W (WIh) JTUCKYCCHH) TIO
CyliecTBy  oOcykaaemMoil  TeMbl, (POPMYJIMPOBATb CBOU  MPEHAJIOKECHUS
OTHOCHUTENFHO BBITIOHEHUS NPEI0KEHHON 3a1a4u;

YMEHUS  TPENCTaBIATH  TOJYYCHHBIC  pPe3yJbTaThl  IMO3HABATEIHHOU
NEeSTeNbHOCTY B YCTHBIX UM MHCBMEHHBIX TEKCTax; JieJaTh MPE3CHTALNIO
pPE3yNbTATOB BBHINOJHEHUS XMMHYECKOTO SKCIEpUMEHTa (J1aO0OpaTOPHOIO OIbITa,
nabopaTopHOI pabOTHI MO MCCIICIOBAHUIO CBOMCTB BEIIECTB, YYCOHOTO MPOCKTA);

yMEHHUS Y4eOHOTO COTPYAHHYECTBA CO CBEPCTHHMKAMHU B COBMECTHOM
MO3HABATENILHOM M MCCIIEIOBATEIbCKOM  JESATENIbHOCTH  TIPU  pPEUICHUU
BO3HUKAIOUIMX TpOOJIeM Ha OCHOBE Yyu€Ta OOILIMX HHTEPECOB M COTJIacOBAHUS
no3unuid (00CyX)aeHusI, OOMEH MHEHHSIMHU, «MO3TOBBIE IITYPMbD», KOOPIUHAIUS
COBMECTHBIX JICWCTBHUW, OIpeneieHre KpPUTEpUeB IO OILEHKE KauecTBa
BBITIOJTHEHHOM pabOTHI U APyTHE).

PerynsiTuBHbIE YHMBeEpPCAJbHbIE YUeOHbIE 1eiCTBHA:

YMEHHE CaMOCTOATEIbHO ONPENENATh LENH JEeATEIbHOCTH, IJIaHUPOBATh,
OCYIIECTBISATh, KOHTPOJIUPOBATh U MPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
NeSATEeNIbHOCTh, BBIOUpaTh Hanbosee F3(hPpeKTUBHBIE CITOCOOBI peIleHUsT YIYCOHBIX U
MO3HABATENBHBIX 3a/1a4, CaMOCTOSITEIbHO COCTABJSATh WJIM KOPPEKTUPOBATH
IIPEUIOKEHHBIM  AJITOPUTM  JEMCTBUM TNPU BBINOJHEHUM 33aJaHUM C Y4ETOM
MOJTyYEHHUs! HOBBIX 3HAHUK 00 M3ydaeMbIX OOBEKTax — BEIIECTBAX U PEAKIIHIX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yjbTaTa 3asBICHHOW 1I€JIM, YMEHUE
UCII0JIb30BaTh U AHAJIM3UPOBATH KOHTEKCTHI, MIPEAJIaracMble B YCJIOBUU 3aJJaHUH.

MNPEAMETHBIE PE3YJIBTATDBI

B cocraBe mpeaMeTHBIX pPE3yJAbTATOB IO OCBOCHHIO 0053aTEIbHOTO
COJIEp)KaHMs, YCTAaHOBJICHHOTO JaHHOW (QenepanbHOM pabodeil mporpaMMoi,
BBIJICNIIOT: OCBOCHHBIE OOYYAIOIMMHUCS HAY4YHBIE 3HAHUS, YMEHHUS U CIOCOObI



neicTBUM, crnenuuueckue Uil TPEAMETHOW o0macth  «XUMHS», BHUIBI
NEATENIbHOCTA IO  MOJYYEHHIO HOBOIO  3HAHUS, €ro MHTEpIpETaluH,
npeoOpa30BaHUIO U MPUMEHEHHUIO B PA3JIMUHBIX YY€OHBIX U HOBBIX CUTYalUsX.

K xon1y oOydenus B 8 kj1acce mpeMeTHBIE PE3yIbTaThl HA 0a30BOM YPOBHE

JIOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYJAFOIINXCS YMEHU:

e PpACKpBIBaTh CMBICJ OCHOBHBIX XUMHWYECKHX IMOHATHI: aTOM, MOJEKYJa,
XUMHUYECKUN DIJIEMEHT, MPOCTOE BEUIECTBO, CJIOKHOE BEUIECTBO, CMECH
(oIHOpOAHAs U HEOAHOPOHASA), BAJICHTHOCTh, OTHOCUTEIIbHASI aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHAs Macca,
MaccoBas J10JIsI XUMUYECKOTO 3JIEMEHTa B COCTUHEHUHU, MOJISIPHBIA 00BEM,
OKCHJI, KHCJIOTa, OCHOBAaHHE, COJb, DJIEKTPOOTPULATEIBHOCTb, CTENEHb
OKHUCJICHUS, XUMHUYECKas PEaKIus, KIacCU(UKAIUSI PEaKIUid: peaKiuu
COCAVHEHUS, PEaKIUU Pa3JIOKEHUsl, PEaKIUU 3aMEUICHUs, pEeaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHE PEAKIINH, TEII0BOU 2 (EKT peakiuu,
AIpO aToMa, HJIEKTPOHHBIM CJIOM aroma, aToMHas OpOuTalb, pPaaUyC
aToMa, XUMHUYECKasl CBS3b, MOJSPHAS W HEMOJISIpHAsi KOBAJICHTHAs! CBSA3b,
WOHHas CBfA3b, MOH, KaTUOH, aHUOH, PACTBOP, MAccoBasi JOJsl BEIIECTBA
(mpoueHTHas: KOHLIEHTpAIUsi) B pacTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XHMHUYECKHX TOHATUHA U
MIPUMEHSITh 3TU MOHSATHUS MPU ONMKUCAHUY BEILIECTB U UX MPEBPAILICHUIH;

e HCIMOJb30BaTh XHMHUYECKYI) CHMBOJUKY [UIsl COCTaBJieHHUS (Hopmyl
BEILIECTB U YPABHEHU XUMHUUYECKUX PEAKLINIA;

e ONpEeAesATh BaJEHTHOCTb aTOMOB AJIEMEHTOB B OMHAPHBIX COEIUHEHMSIX,
CTENEHb  OKHUCIICHUS  BJEMEHTOB B  OMHApHBIX  COEAUHEHUSX,
MIPUHA/JICAKHOCTh BEIIECTB K OMNPEAEIEHHOMY KJAcCy COEIUHEHUM MO
dbopmynaMm, BHUJ XUMUYECKOM CBsI3M (KOBAJIGHTHAas W MOHHAas) B
HEOPraHNUYECKUX COEAUHEHUSAX;

e packpbiBaTh cMmbIci [lepuonnueckoro 3akona JI. W. Menneneesa:
JEMOHCTPUPOBATh MOHUMAHHE TEPUOJANYECKON 3aBUCUMOCTH CBOMICTB
XUMHYECKUX AJIEMEHTOB OT MX MOJoXeHus B I[lepuogumueckoil cucreme,
3aKOHOB COXPAaHEHHUS MacChl BEILIECTB, IMOCTOSHCTBA COCTAaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYEeHUSsI, 3aKOHA ABOTrajipo;

e ONUCHIBATL W XapakTepuzoBaTh TabmuuHyro dopmy Ilepuonmueckon
CUCTEMBbl XHMMHMYECKHMX DJJEMEHTOB: pa3auyaTh [OHATHS «TJIaBHas
noarpynna (A-rpymma)» u «mnodoyHas noarpymmna (b-rpymnma)», Maneie u
OOJNBIIIE TIEPHOJIBI, COOTHOCUTH OOO3HAYEHHWs, KOTOPHICE HMEIOTCS B
tabmuue «llepuonuueckass cucteMa XumMudeckux »snemeHToB [, U.
MeHnzeneeBay ¢ YHCIOBBIMM XapaKTEpPUCTUKAMHM CTPOEHUS aTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsij Aapa, O0IIee YHCIO AJIEKTPOHOB
U pacrpeiesIeHHe UX MO0 JIEKTPOHHBIM CIIO0SIM);

KJIacCU(UIIMPOBATH XUMUYECKUE DJIEMEHTHI, HEOPraHUYECKUE BEIIECTBA,
XUMUYECKUE peakiuu (10 YHCIy M COCTaBYy YYACTBYIOIIUX B PEaKIUU
BELIECTB, 110 TETIIOBOMY 3PPEKTY);

XapaKTepu30BaTh (OMUCHIBATh) OOIIME XUMHUYECKHUE CBOMCTBA BEIIECTB
Pa3IUYHBIX KJIACCOB, MOJTBEPkKAasi ONMUCAHUE PUMEPAMU MOJIEKYJISIPHBIX
YPaBHEHUM COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIIUM;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCMMOCTU OT UX Kau€CTBEHHOTO
COCTaBa, BO3MOXXHOCTHU TMPOTEKAHUS XUMHUYECKUX NPEBpAILlCHUNH B
Pa3ITUYHBIX YCIOBUSX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJICKYJSIPHYIO W MOJISIPHYIO MacChl
BEIIECTB, MAaCCOBYIO JIOJII0 XHUMHUYECKOrO »JJIeMeHTa 1o ¢opmyiie
COEJIMHEHHUSI, MACCOBYIO JIOIIO BEIIECTBA B PACTBOPE, MPOBOJIUTH PACUETHI
[0 YPaBHEHHUIO XUMUYECKON pPeaKinu;

MIPUMEHSTh OCHOBHbBIE OINEPAIMU MBICIUTEIBHON JNEATEIbHOCTH — aHaIu3
U CHHTE3, CpaBHEHHE, 000O0IICHHE, CHCTEeMAaTH3alnI0, KIACCU(PUKAIIHIO,
BBISIBJIEHUE TPUYMHHO-CJIEICTBEHHBIX CBSI3€M — Ui U3Y4YEHHUS CBOWCTB
BEUIECTB M XMMHUYECKHX PEaKIHM, eCTEeCTBEHHO-HAyYHbIE€ METObI
MO3HAHUA — HAOJIIOJICHHE, W3MEpPEHHE, MOJECIUPOBAHHUE, SKCIEPUMEHT
(peayibHBIN U MBICIICHHBIN);

ClieloBaTh  NpaBWiaM  MOJb30BAaHUA  XMUMHUYECKOM  MOCynod
nabopaTopHbIM 000pY/IOBaHMEM, a TakXKe MpaBuiaM oOOpalleHusl ¢
BEIIECTBAMH B COOTBETCTBUM C HHCTPYKIUSIMH TIO BBIMOJHEHUIO
7a00paTOPHBIX XUMUYECKUX OMBITOB MO TOJYYCHUIO W COOUPAHHIO
ra3oo0pa3HbIX BEIIECTB (BOJOpOJAa M KHUCJIOPOJAA), IPUTOTOBICHHUIO
PAaCTBOPOB C OMNPEAECIEHHOM MAaCcCOBOW JI0JIEM PACTBOPEHHOIO BENIECTBA,
IUIAHUPOBATb W MPOBOJUTH  XMUMHUYECKHE  SKCIHEPUMEHTHl IO
pPacno3HaBAHMIO PACTBOPOB LIEJIOYEN U KUACIOT C MOMOIIBI HHIUKATOPOB
(makmyc, dheHondTanenH, METUIOPAHXK U IPYyTHe).

K xoH1y oOydenus B 9 kjiacce npeIMeTHbIE PE3yIbTaThl Ha 0a30BOM YPOBHE
JOJDKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOLIUXCA YMEHHIA:

pPacKpbIBaTh CMBIC OCHOBHBIX XUMHUYECKUX MOHSATHUNA: XUMHUYECKUN
AJEMEHT, aTOM, MOJIEKyJa, WOH, KaTUOH, aHHOH, IPOCTOE BELIECTBO,
CJI0KHO€ BEUIECTBO, BAJICHTHOCTb, JJIEKTPOOTPULATEIBHOCTh, CTENEHb
OKHUCJICHUS, XUMUYECKasl PEaAKIUs, XUMUYECKAsl CBA3b, TEIIOBOU AP(DEKT
peaknmuu, MOJb, MOJSIPHBIH  00BEM,  pacTBOp,  DJIEKTPOJIUTHI,
HEANEKTPOJIUTHI, AJIEKTPOJIUTHYECKAS] IUCCOLMALMS, PEAKUUA HOHHOTO
oOMeHa, KaTaliu3aTop, XHUMHUYECKOE€ paBHOBecHE, OOpaTUMble U



HEOOpaTUMbIE PEaKIMH, OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKHCIIUTENb,  BOCCTAHOBUTEJIb, OKUCIEHHE W  BOCCTaHOBJIEHUE,
ajoTponus, aMm(pOTepHOCTh, XUMUYECKasi CBS3b (KOBAJICHTHAs, MOHHAs,
METAJJIMYecKas), KpUCTAIMYECKasi peleTka, KOppo3us METaJlIOB,
CIUIaBbl, CKOpPOCTb XHUMHYECKOW pEAKLIUH, MPEIeIbHO AOMyCTUMAs
koHieHTpanus [TJIK Bemectna;

WUIFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHATHU U
MIPUMEHSITH 3TU NOHSATHUS MPU OMKUCAHUY BEILIECTB U UX MPEBPAIICHUH;
UCIIOJIP30BAaTh XUMUYECKYI0O CHUMBOJIMKY JJII COCTaBJICHHUS (HOPMYT
BEILIECTB U YPABHEHU XUMHUUYECKUX PEAKLINIA;

ONPENEIIATh BAJIECHTHOCTD U CTENEHb OKUCJIEHUS XUMUYECKUX JIEMEHTOB B
COCAVHEHUAX PA3IMYHOIO COCTaBa, NPUHAIEKHOCTh BEIIECTB K
OTpeAeNEHHOMY KJIacCy COEOUHEHHM 1o ¢opMyliaM, BHJ XUMHUYECKOU
CBs3M (KOBaJCHTHAsi, WOHHAs, METAJUIMYEcKas)) B HEOPraHUYECKUX
COCIMHEHHUSIX, 3apsij MOHA MO XMMUYECKOM (QopMylie, XapaKkTep cpebl B
BOJIHBIX PACTBOPAX HEOPTraHMYECKUX COEAUHEHUU, TUIl KPUCTAILINYECKOU
PELIETKA KOHKPETHOIO BEILIECTBA,

packpbiBaTh cMbIci Ilepuonnueckoro 3akona J[. M. MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHMMAHHUE: OIMCHIBATH W XapaKTepU30BaTh
tabnmmunyio (opmy [leproanueckoil CUCTEMBl XUMHYECKHX ASJIEMEHTOB:
pa3nuuaTh TOHSATHS «TJaBHAs MoArpymma (A-rpynma)» U «IoOodHas
noarpymnmna (b-rpynma)», manele u OoybllIM€ TEPUOMABI, COOTHOCHUTD
0003HauYEHHUs, KOTOpbIE MMEIOTCd B MNEPUOJUYECKOM Tabmuue, C
YUCJIOBBIMU  XapaKTEPUCTUKAMH  CTPOEHUS  aTOMOB  XHUMHUYECKHUX
AJIIEMEHTOB (COCTaB M 3apsia  sAapa, oOIee 4YHCIO BJIEKTPOHOB H
pacmpesiesieHue HUX 10 DJIEKTPOHHBIM CJIOSIM), OOBACHATH OOIIUe
3aKOHOMEPHOCTH B U3MEHEHUHM CBOMCTB 3JIEMEHTOB M UX COCIWHEHUHN B
Mpejiesiax MajblX MMEPUOJOB U TVIABHBIX MOArPYHN C YYETOM CTPOCHUS HUX
aTOMOB;

KJIacCU(UIIMPOBATH XUMUYECKUE DJIEMEHTHI, HEOPraHUYECKUE BEIIECTBA,
XUMUYECKUE peakuuu (10 YUCIY M COCTaBy YYacTBYIOUIMX B pEaAKIHMU
BEIIECTB, MO TEIUIOBOMY 3P (HEKTy, M0 M3MEHEHHUIO CTENEHEH OKUCICHUS
XUMHUYECKUX IJIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATh) OOIME U CHEIUPUUECKHEe XUMHUYECKHE
CBOMCTBAa TIPOCTBIX M CIOXHBIX BEIIECTB, MOATBEPKIAs OMNHCAHUE
puMepaMu MOJIEKYJISIPHBIX M HOHHBIX YpPaBHEHUM COOTBETCTBYIOIIMX
XUMHUYECKUX PEAKIUN;

COCTAaBIISAITb YPABHEHUS JJIEKTPOIUTUYECKOW JTHCCOLMALMU  KHUCIOT,
1IEJIOYEHN U COJIEH, TIOJIHBIE U COKPAILEHHBIC YPABHEHUS PEAKIIMI HOHHOTO



oOMeHa, ypaBHEHHUS pEaKlWid, TMOATBEPKIAINX CYyIIECTBOBAHHUE
TFeHETUYECKOM CBSI3M MEK/y BEIIECTBAMU PA3IMYHbBIX KJIACCOB;
pacKpbIBaTh CYIIHOCTh OKHUCJIHUTEIbHO-BOCCTAHOBUTENIbHBIX PEAKIUN
MOCPEJICTBOM COCTABJICHHS DJIEKTPOHHOTO OallaHCa ATUX PEaKIIHIA,
MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHHS,
BO3MOXHOCTH TPOTEKaHUS XMMUYECKHX TMPEBpPALICHUN B Pa3IUUHBIX
YCIIOBUSX;

BBIYHCIISATh OTHOCHTEIIbHYIO MOJEKYJSIPHYIO W MOJSIPHYIO  MacChl
BEIIIECTB, MAaCCOBYIO [IOJIF0 XHMHYECKOTO »JJIeMEeHTa 10 ¢dopmyse
COEJIMHEHHUSI, MACCOBYIO JIOIIO BEIIECTBA B PACTBOPE, MPOBOJIUTH PACUETHI
[0 YPaBHEHUIO XUMUYECKON pPeaKinu;

coOmoaTh  MpaBWia  MMOJb30BAHUS ~ XHUMHUYECKOM  TIOCYIOM |
nabopaTOpHBIM  O0OpPYNOBaHHWEM, a TaKKe TMpaBuja OOpameHus C
BEUIECTBAMU B COOTBETCTBUM C HWHCTPYKUHUSMH 110 BBINOJHEHHUIO
7a00paTOPHBIX XUMUYECKUX OMBITOB MO TMOJYYEHUIO U COOUPAHUIO
ra3000pa3HbIX BEMIECTB (aAMMHaKa U yTIECKUCIIOTO Ta3a);

MPOBOJUTh  PEAKIHH, TOJATBEPKIAIONINE  KAauyeCTBEHHBIH  COCTaB
Pa3IUYHBIX BEILIECTB: PACIIO3HABATH OMBITHBIM IyTEM XJIOPHUA-, OPOMHUI-,
noaua-, kapoonar-, ¢ocdar-, cuimukaTr-, Cylbdar-, THAPOKCUI-HUOHBI,
KaTHOHBI aMMOHHUS ¥ HWOHBI M3yYEHHBIX METAJUIOB, MPUCYTCTBYIOIINE B
BOJHBIX PACTBOpPAX HEOPTAHUYECKUX BEIIECCTB;

NPUMEHSTH OCHOBHBIE OINEPAlMU MBICIUTEIbHON JESATEIbHOCTH — aHau3
U CHUHTE3, CpaBHEHHE, OOOOIlEHHE, CUCTEMATU3AIMIO, BBISBICHHE
MPUYUHHO-CJICICTBEHHBIX CBSI3€H — JJIi W3YUYEHUS CBOWCTB BEIICCTB U
XUMUYECKUX PEaKIUi, €CTeCTBEHHO-HAYYHBIC METOJbl TIO3HAHUS —
HaOJII0/IeHNEe, U3MEpPEHUE, MOJCIMPOBAHUE, HKCIIEPUMEHT (peanbHbId U
MBICJICHHBIH ).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KJIACC
KoanuecTBO yacoB
Ne HaumenoBaHue pa3jiesioB u
KonTpoabHbie IIpakTnueckune
n/n TeM MPOrpamMMbl Bcero
padoThbI padoThI
Pa3nea 1. IleppoHavyajbHble XUMHUYECKUE MOHATHS
XuMus — BakHas 00J1acThb
€CTECTBO3HAHUS U
1.1 . 5 2
MPAKTUYECKOU ESITETLHOCTH
YeJIOBeKa
BemiecTBa 1 xXuMuueckue
1.2 15 1
peakuuu
Hroro no paszneny 20

Pa3nes 2. BaskHelilnne npeAcTaBUTeIM HEOPraHUYeCKUX BelleCTB

Boznyx. Kucnopoa. Ilonstue

2.1 6
00 okcHIax

9 Bonopoa.Ilonsitue o kucnorax 2 |
H COIAX

)3 Bona. PactBopsl. [Tonsitue 00 5 I 1

OCHOBaHUAX

OCHOBHEI€E KJIaCCEI
2.4 . 11 1 1
HEOPTaHUYECKHUX COCTMHCHUI

Hroro no paszneny 30

Paznen 3. llepnoanueckuii 3axkon u [lepuoanyeckas cucrema xumuidecknx 31eMeHToB /. U. Menna
XuMnueckas cBsi3b. OKMCIANTETbHO-BOCCTAHOBHUTEIbHbIE PeaKIIUN




[Tepuonnueckuii 3aKOH U
[Tepuonuueckas cucrtema

3.1 7
XHMHUYECKUX djieMeHnToB /I, U.
MenneneeBa. CTpoeHue aTroma
XuMuYecKas CB3b.

3.2 OKucauTenpHO- 8
BOCCTAHOBUTEJIHLHBIC PEAKITUU

Hroro no pazaeny 15
Pe3epBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME




9 KUIIACC

HaumeHoBaHMe pa3/iesioB U TeM

KoanuecTBO 4acoB

Ne i/ Kourtpoasust | TIpakTuye
MPOrpaMMbI Bcero
e padoThbI padoThI
Pasnen 1. BemecTBo 1 XMMHU4YeCcKHe PeaKINU
11 [ToBTOpenue u yriybiaeHue 3HaHUH 5 1
' OCHOBHBIX Pa3/IeIoB Kypca 8 kjacca
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4
peakuuit
13 DIIEKTPONUTHYECKAS JUCCOLMALIMS. g | |
' XHUMHUYECKUE PEAKLINN B pacTBOpax
Hroro no paszneny 17
Pasnen 2. HemeTa/sibl ¥ MX cOeTMHEHUS
21 OO01as xapakTepuCTHKa XUMUYECKUX 4 1
' aneMeHToB VIIA-rpynmel. ['anorensl
OO61mas xapakTepucTHKa XUMUYECKUX
2.2 snemeHToB VIA-rpynnsl. Cepa u eé€ 6
COEIMHEHMS
OO61mas xapakTepucTHKa XUMUYECKUX
23 3neMeHToB VA-rpynmsl. A30T, pochop u ux 7 1
COEIMHEHMS
OO61mas xapakTepuCcTHKa XUMUYECKUX
2.4 aneMeHToB [VA-rpynmnsl. Yraepona u 8 1 2

erMHI/If/'I N UX COCAMHCHUA




Uroro no pazaeny 25
Paszpnen 3. Meta/uibl M UX COeIMHEHUSA

3.1 OO61ue cBoiicTBa METAJNIOB 4

3.2 Baxxneiine MeTasuibl U UX COCIUHEHHUS 16
Nroro no pazaeny 20
Paznen 4. Xumus u oKpyxKamomas cpeaa

4.1 BemecTBa 1 MmaTepuanbl B dKHU3HU YEIOBEKA 3
Nroro no pazaeny 3
Pe3epBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 68







IHOYPOYHOE IIVIAHUPOBAHHUE

8 KJIACC
KoauvecTBo yacos
Ne A
1w/ Tema ypoka B KonTtpoabnbie | IIpakTnueckue | H3
cero
padoThI padoTsbI s
1 [Ipenmer xumuu. Poiap XuMuu B )KU3HU 1 (
yesnoBeka. Tena u BemecTna
) [TonsiTue 0 MeTO1ax MO3HAHUS B 1 C
XUMHH
[Tpaktuueckas padota Ne 1 «IIpaBua
3 paboTHI B 1a0OpaTOPUHU U IPUEMBI 1 C
oOparieHus ¢ 1abopaTOPHBIM
000pyTOBaHUEM)
4 Yucreie BemrecTBa U cMmech. CriocoOnl | 1
paszaeneHust cMecen
[TpakTuueckas padota Ne 2
5 «Paznenenue cmeceit (Ha mpumepe 1 1
OYHUCTKHU TIOBAPEHHOM COJIN)»
6 ATOMBI U MOJIEKYJIbI 1 1
7 XHUMHUYECKHUE IIEMEHTHI. 3HAKU | b
(CUMBOJIBI) XUMHYECKHUX JIEMEHTOB
8 [IpocTeie U c0KHBIE BENIECTBA 1 :
9 ATOMHO-MOJIEKYJISIPHOE YUEHUE 1 3




3aKoH MMOCTOSIHCTBA COCTaBa BEIIIECTB.

10 Xumuueckas opmyia. BaaeHTHOCT
aTOMOB XMMHUYECKHX DJIEMECHTOB

1 OTtHOcuTeNnbHAsI aTOMHAas Macca.
OtHOcuUTeNbHAsE MOJIEKYJIIPHAS Macca

12 MaccoBas 101 XUMUIECKOTO
3JICMCHTA B COCIMHCHUN

13 KonmuectBo BemecTBa. Moib.
MomnsipHas macca

14 dOusnyeckue U XUMHUIECKIE SIBICHHS.
XumMuyeckasi peakius

15 [Ipu3Haku u ycioBus NpoTEKaHUS
XUMHUYECKUX PEaKIui

16 3aKOH COXpaHEHHS MacChl BEIIECTB.
XUMUYECKUE YPABHECHHUS
Brruucienus KoandecTBa, MacChl

17 BEILIECTBA 110 YPABHEHUSIM XUMHUYECKUX
peaxkuuii
Knaccudukanus XuMHIeCKUX peakiui

18 (coenuHeHus, pa3noKeHus,
3aMeIeHus, OOMeHa)
M. B. JIOMOHOCOB — y4€HBINi-

19 sHUMKIoneaucT. O000IICHNE U
CHCTEMAaTH3aInus 3HaHUH

20 Kontponbnas padota Nel o teme
«BellecTBa 1 XUMHUYECKUE PEAKITAN

21 Bo3nyx — cmecsk razos. Cocrtas

Bo3ayxa. Kucinopoa — sneMeHT u




npoctoe BemecTBo. O30H

22

dusndueckre 1 XUMHUISCKHUE CBOMCTBA
KHCIIOpOJia (peaKIuu OKUCIICHHUS,
ropenue). [lonsTue 06 okcuaax

23

CrniocoObI mosTyueHHs KUCI0poa B
7a00paTOPHU ¥ MPOMBIIUICHHOCTH.
IIpumeHeHue Kuciopoaa

24

TemnoBoit 3 ekt XuMHIecKoi
peaKIuu, IOHSITHE O
TEPMOXUMHUYECKOM YPaBHEHHH, IK30- U
SHJIOTEPMHUYECKUX PEAKLIUAX

25

TorumBo (HeTh, yroiab U METaH).
3arpsi3HeHue BO3ayxa, CII0COOBI €ro
IIPEIOTBPALLECHUS

26

[TpakTuueckas padorta Ne 3 o Teme
«Ilony4yenue u cobupanue KUCIOPO/a,
W3yYEHHUE €r0 CBOMCTBY

27

Bonopoa — anemeHT u npocroe
BenlecTBo. Haxoxnenue B mpupoie

28

dusznueckre U XUMUYECKHE CBOMCTBA
Bosiopoaa. [Ilpumenenne Bogopoaa

29

TloHnsaTHE 0 KMCIIOTaX U COJISIX

30

CrniocoObI mosTyueHHs BO0pO/ia B
nabopaTopuu

31

[Tpaktuueckas padora Ne 4 o Teme
«[lomyuenue u cobupanue Bo10poJia,
W3yYEHHUE ETO CBOMCTB)




32

Mousipabiii 00bEM ra30B. 3aKOH
ABoraapo

33

Brruncnenus o6b€mMa, KoaruecTBa
BEIECTBA rasa Mo ero U3BECTHOMY
KOJIMYECTBY BEIIECTBA WIH 00BEMY

34

Brruucinenus 006EMOB ra30oB O
YPaBHEHUIO PEaKIIM1 Ha OCHOBE 3aKOHA
00BEMHBIX OTHOILIEHUI I'a30B

35

dusznueckre U XUMUYECKHE CBOMCTBA
BOJIBI

36

CocraB ocHoBauuii. [Torsarue 00
HHAUKATOpax

37

Bona xak pactBoputens. HacbllieHHbIE
Y HEHACBIIICHHbIE PACTBOPHI.
MaccoBast 107151 BeLIecTBa B pacTBOpe

38

[TpakTuueckas padorta Ne 5 mo teme
«ITpuroroBiieHre pacTBOPOB C
onpeaeIEHHON MacCOBOM JT0JEH
PacCTBOPEHHOTO BEIIIECTBA»

39

KonrponbHas padora Ne2 o reme
«Kucnopoa. Bogopoa. Boga»

40

Oxcuppl: cocTaB, KiacCUpUKAIINS,
HOMEHKJIaTypa

41

[TonydyeHnue u XuMHUUYECKHE CBOMCTBA
KHUCIIOTHBIX, OCHOBHBIX M aM(OTEPHBIX
OKCHJIOB

42

OcHoBaHUsA: COCTaB, KJIaCCH(PUKAIIHS,
HOMEHKJIaTypa




43

[Tonydyenue u XuMHU4YECKHE CBOMCTBA
OCHOBaHUI

44

Kucnotsr: cocraB, kitaccudukanms,
HOMEHKJIaTypa

45

[TonydyeHnue u XuMHUUYECKHE CBOMCTBA
KHUCJIOT

46

Counu (cpenHue): HOMEHKIATYPA,
CTIOCOOBI OTYYCHHUS, XUMHUECKUE
CBOMCTBA

47

[TpakTuueckas padota Ne 6. Permenue
SKCINEPUMEHTAIIBHBIX 337a4 I10 TEME
«OCHOBHBIE KJIACCHl HEOPTAaHUYECKHUX
COEUHEHUIN

48

I'enetmueckast CBA3b MCXKIY KilacCaMHu
HCOPTraHNYCCKUX COG,I[I/IHeHI/Iﬁ

49

O06001IeHrEe 1 cUCTEMAaTU3aIIHI
3HAHUH

50

KonrponsHast padora Ne3 o reme
"OCHOBHBIE KJIaCChl HEOPIAaHUYECKUX
coeArHeHnH"

51

[TepBbie MOMBITKY KIaCCUPUKAITUU
XUMHUYECKHUX deMeHTOB. [lonsitue o
rpynmnax cXOJIHbIX 3JIEMEHTOB

52

[Tepuoanueckuii 3aKOH U
[Tepuoanueckas cucTeMa XUMHUYECKUX
anementoB . 1. Menneneena

53

IIepuonsl, rpynimsl, HOATPYIIIILI




Crpoenne atomoB. CocTaB aTOMHBIX

54
snep. M3oTomnsl
CtpoeHue JIeKTPOHHBIX 000JI0UeK

55 aTOMOB 3J1eMeHTOB [leproanyeckoi
cuctemsl [. 1. MenaeneeBa
XapakTepucTuka XMMHUYECKOTO

56 3JIEMEHTA MO €0 MOJIOKCHUIO B
ITepnonnueckoi cucreme /1. Y.
Menneneena
3nauenue [lepuoguueckoro 3akoHa

57 JUIsL pa3BUTHUS HayKH U npakTtuku. J[. M.
MeunpneneeB — y4€HBIM, IEJATOT U
rpaKJaHUH
DNEeKTPOOTPULIATETLHOCTh ATOMOB

58 XAMHUYECKHUX DJIEMEHTOB/
Bcepoccuiickas npoBepouHast paboTa

59 Honnas xumuueckas cBI3b

60 KoBasienTHas nonsipHasi XuMU4eCKast
CBS3b

61 KoBaneHnTHas HenmonsipHas XUMHYECKast
CBS3b

62 CreneHb OKUCIICHUS

63 OKHCIUTEITBHO-BOCCTAHOBUTEILHEIC
peakuuu

64 OKHCIIUTEII ¥ BOCCTAHOBUTEIIN




Kontponbnas padota Ne4 o teme

65 «Ctpoenue aroma. XuMHU€ECKas 1
CBSI3b)

66 PesepBHBIiT ypoK. O6o6£ueHI/Ie u |
cHCTEeMaTH3aINsl 3HAHUH

67 PezepBHbIil ypoK. O6061J16Hne u |
cucreMatTui3anuda 3HaHUU

68 PezepHblit ypok. O0001eHNE 1 |

cUCTeEMAaTH3alUg 3HAaHUU

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

68




9 KUIIACC

Ne
n/n

Tema ypoka

KoandyecTBO 4acoB

Bcero

KonTpoJbHble
padoThI

IIpakTHyeckue
padoThI

3

Ilepuoarueckuil 3aK0OH.
[Tepuonnueckas cucrema
XUMHUYECKUX 31eMeHToB /Jl. .
MeHaeneeBa

3aKOHOMEPHOCTU B U3MEHEHUHU
CBOWCTB XUMHUECKUX JIEMEHTOB
NIEPBBIX TPEX NIEPUOOB

Knaccudukamnmst 1 HOMEHKIaTypa
HCOPTraHNYCCKUX BCIICCTB

Bunn XMUMHYECKOU CBSI3U U THUIEI
KPUCTALUIMYECKUX PEMIETOK

Kontponbnas padota Nel o teme
«IToBTOpenue u yriyOiaeHue 3HaHUIA
OCHOBHBIX Pa3/IeNioB Kypca 8 kjacca»

Knaccugukarus XuMruueckux
peaxiuii o pa3IuYHbIM IPU3HAKAM

IToHsiTHE O CKOPOCTU XUMHUYECKON
peakuuu. [IoHATHE O TOMOI€HHBIX U
TETEPOreHHBIX PEAKLUAX

IToHsTHE O XUMHYECKOM paBHOBCCHHU.

q)aKTOPBI, BJIMAIOIIUC Ha CKOPOCTH
XUMHYECKOM PCaKIMHU U IMMOJIOKCHUC




XUMHYECKOTI'O paBHOBECHUA

OKMCIUTEIBHO-BOCCTAHOBUTEIBHEIC

? peaxkuuu
Teopus 21EKTPOIUTUYECKON

10 mucconuanui. CUIbHbIC U ca0ble
AIEKTPOJIUTHI

11 HonHbIe ypaBHEHHS peakuil
XUMHYECKHE CBOMCTBA KUCIOT U

12 OCHOBAHM B CBETE IIPEACTABICHUN
00 PMEKTPOTUTUICCKON AUCCOIUAIIIH
XUMHYECKUE CBOMCTBA COJIEN B CBETE

13 IpeJCTaBIeHUN 00
AIEKTPOIUTUYECKON JUCCOLMAIIII

14 [TonsTHE O TUAPOIU3E CONEH

15 O06001IeHre U cuCTeMaTH3aIus
3HAHUH
[TpakTuueckas padorta Ne 1.

16 «Perenne 3KCrepuMeHTaIbHbIX
3aaw»
Kontponbnas padota No2 o teme

17 «DNEKTPOTUTHYECKAS TUCCOLIAIINS.
XUMUYECKHE peakliii B pacTBOpax»
OO61as XxapakTepUCTHUKA raJIOr€HOB.

18 XHUMUYECKUE CBOMCTBA HA PUMEPE
XJiopa

19 XinopoBogopoa. ColisiHast KUCTIOTA,




XUMUYECKHUE CBOWCTBA, IMOTyUYEHHUE,
MIpUMEHEHNE

20

[TpakTuueckas padora Ne 2 o reme
«ITonmyueHue COMAHON KUCITOTHI,
HU3y4eHHUE €€ CBOMCTBY»

21

Brrurcnenus mo ypaBHEHUSIM
XUMHYECKHUX PEaKIHii, €CJIU OJIUH U3
peareHToB J1aH B U30BITKE

22

OOm1ast XxapaKTepUCTHKA 3JIEMEHTOB
VIA-rpynmsl

23

AnnotpornHbie MOAUGBUKAITIN CEPHI.
Haxoxnenue cepbl 1 €€ coeTMHEHUI
B IIpUpoOJIe. XUMUYECKHUE CBOUCTBA
cephl

24

CepoBopopo, cTpoeHue, (hu3nvaeckre
U XUMHUYECKHE CBOKMCTBA

25

Oxkcunpl cepol. CepHas KUCTIOTA,
¢buznyecKkre u XUMHUYECKUE CBOMCTBA,
MIpUMEHEHHE

26

XHUMHUYECKUE PEAKLIUH, JICKAILIKE B
OCHOBE IIPOMBILIIEHHOT'O criocoda
IIOJTyYEHUS] CEPHOMN KUCIIOTHI.
XHUMUYECKOE 3arpsi3HEHUE
OKpY>KaroIlle! Cpelibl COeAMHEHUIMHA
CephI

27

Brluucienne MaccoBOil JOJIU BBEIX01a
MPOAYKTa pPEaK U

28

OOm1ast XxapakTepUCTHKA 3JIEMEHTOB




VA-rpynmsl. A30T, pacnpocTpaHEeHHE
B npupoie, Gu3nvecKue u
XUMUYECKHE CBOMCTBA

29

AMMHak, ero Gpusnveckue u
XHUMHYECKHE CBOWCTBA, MOJTyUYeHHE U
pUMEHECHUE

30

[Tpaktuueckas padora Ne 3 o Teme
«Ilomydyenne aMmmuaka, U3y4eHue ero
CBOMCTB»

31

A3oTHas KucioTa, e€ Gpusndeckue u
XMMHYECKHUE CBOMCTBA

32

Hcnons3oBaHue HUTPATOB U COJIEU
aMMOHHS B KaUe€CTBE MUHEPATIbHBIX
ynoOpeHuit. Xumuueckoe
3arpsA3HEHUE OKPYXKAIOLIEH Cpeabl
COCIMHEHUSIMU a30Ta

33

docdop. Oxcun pochopa (V) u
dbochopnas kucnoTa, puznIecKue u
XUMHUYCCKUEC CBOﬁCTBa, IMOJIYyYCHHC

34

Ucnons3oBanue pocdaros B
KauyecTBE MUHEPAIbHBIX YA0OpEHUH.
3arpsi3HEHUE IPUPOJTHON CpeIbl
dbocharamu

35

VYriepoa, pacnpocTpaHeHUE B
npupoje, Gu3nIecKue 1 XUMHIECKUE
CBOICTBa

36

Oxcunpl yraepona, ux pusnyeckue u
XUMHUYECKHUE CBOMCTBA.




DKOJIOTHYECKHUE TIPOOIIEMBI,
CBsI3aHHBIC ¢ OKcHioM yriaeposa (IV)

37

VYTroJbHasg KHUCI0Ta U €€ COJIU

38

[TpakTuueckas padora Ne 4 o reme
"TlosryyeHune yrieKuciioro rasa.
KauecTBenHas peakuus Ha kKapOoHAT-

n

HOH

39

[lepBoHayanbHbIE MOHATHUS 00
OpPraHMYECKUX BEIEeCTBAX KakK O
COEMHEHMSIX yTiepoaa

40

Kpewmuuii u ero coequHeHust

41

[TpakTuueckas padota Ne 5. Permenue
AKCTIEPUMEHTAJIBHBIX 3a]1a4 110 TEME
«Baxneine HeMeTaIbl 1 UX
COEIMHEHHUS»

42

KonrponsHast padora Ne3 o reme
«Bakueime HeMeTaJUIbl U UX
COCTUHEHUA»

43

OO0mas XxapakTepucTUKa XUMUIECKUX
3JIEMEHTOB — METAJUIOB.
Meraunueckas CBs3b U
METAJUINYECKasl KPUCTAJUTMYECKAs
pemérka. PU3NYECKHe CBOKMCTBA
METAJUIOB

44

XUMHYECKHE CBOMCTBA METAJIJIOB.
DNEeKTPOXUMHUYECKUHN Psifl




HanpsHKEHUH METaJIOB

OOu1re cnocoObl MOTyYeHHUS
meTatoB. CruiaBel. Beruncienus no

45 YPaBHEHUSAM XUMHUYECKUX PEAKIIUM,
€CJIM OJINH U3 PEareHTOB COJICPKUT
MpUMecH

46 [TonsiTE O KOPPO3UU METAILIIOB

47 Illenoynbie METATIIbI

43 OKcuIbl ¥ THAPOKCUIBI HATPUS U
KaJus

49 IllenoyHO3eMEIbHBIC METATIIBI —
KaJabLIUi U MarHuu

50 Bakueiinme coeTUHEHNU KaJIbIU

51 O06001IeHNE U CUCTEMATU3ALIHS
3HaHUU

5 JKECTKOCTh BOJIBI M1 CLIOCOOBI €€
YCTpaHEHUS
[Tpaktuueckas pabora Ne 6 o Teme

53 "KEcTKOCTL BOBI M METOJBI €6
ycTpaHeHUs"

54 AmomMuHui

55 AMpoTepHbIe CBOICTBA OKCHIA U
TUAPOKCH]IA

56 Keneszo




57

OKcuIbl, THIPOKCUIBI U COJIH XKelle3a
(IT) m »xene3a (III)

58

O0001IeHYE ¥ cUCTEMAaTU3 AU
3HAHUHI

59

[Tpaktuueckas padora Ne 7. Pemenue
JKCIIEPUMEHTAJIBHBIX 3a7a4 I10 TEME
«Baxuneinmme MeTauibl ¥ UX
COCIMHEHHUS

60

Brrunciienus o ypaBHEHHUSIM
XUMHUUYECKUX PEAKIIUI, ECIIU OJUH U3
peareHToB J1aH B U30BITKE WU
COAEPKUT NpUMeCH. Brrunciienus
MAacCOBOM J0JIA BBIXOJA ITPOJYKTA
peakuuu

61

O0001IeHYE ¥ cUCTEMAaTU3 AU
3HAHUHN

62

Kontponbnas padota Ne4 o reme
«Bakuennme MeTayuibl U UX
COEIHEHU

63

BenectBa u maTepuansl B
IMOBCEIHEBHON KU3HU YEI0BEKA

64

XHUMUYECKOE 3arpsi3HEHUE
OKpY>KaloIleu cpebl

65

Posb xuMuu B perieHun
HKOJIOTHUECKUX MPOoOIeM

66

PesepBHrlit ypok. O6o0IeHHE 1




cucTeMaTu3alus 3HaHu!

67 PesepBHrIit ypok. O600IcHNE 1
cucTeMaTH3alus 3HaHU!

68 PesepBHrIit ypok. O600ICHNE 1

cUCTeMaTHu3anusg 3HaHUU

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

68




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

1. Xwumus, 8 kinacce/ I'abpuensa O.C., OctpoymoB WN.I'., Cnagkos C.A.,
AxrmmmonepHoe o6rmectBo «M3aatenbctBo «IIpocBemenney
2. Xwumus, 9 kinacc/ 'abpuensin O.C., OctpoymoB U.I'., CnankoB C.A.,

AxnmonepHoe obiectBo «M3narensctBo «IIpocsemienne»

METOANYECKHUE MATEPHUAJIBI JJIS1 YUUTEJIA
1. Tabpuensa O. C., BockobGoitnukoBa H.IIL., SmykoBaA.B.. HacronpHas
KHHTA y4uTens. Xumus. 8 Ki1.: Metoaudeckoe mocobue. — M.: JIpoda, 2020.
2. Xumus. 8 ki.: KoHTponbsHbIe U TIpoBepouHbie paboThl K yueOHuky O. C.
[Mabpuensna «Xumus. 8 / O. C. I'abpuensn, I1. H. bepe3kun, A. A. YmakoBa u
ap. — M.: Ipoda, 2019 .

3. KontponbHble 1 caMoCTOSITeNIbHBIE paboThl 0 XuMuU K yueoHuky O. C.
[Nabpuensna Xwmumsa. 9 / Ilasmoa H.C. — M.: «DBx3amen», 2022.
4T'abpuensun O. C., BockoOoitnukoBa H. IlI. Xumus B Tectax, 3amayax,

ynpaxHeHusx. 8— 9 ki. — M.: [Ipoda, 2019.



HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPChBI CETH
HUHTEPHET

http://www.mon.gov.ru MunrcTepcTBo 00pa30BaHUs U HAYKH
http://www.fipi.ru ITopran ®UITU — denepanbHblii HHCTUTYT
[IEJarOTMYECKUX U3MEPEHUN

http://www.ege.edu.ru [Topran EI'D (uadopmanmonnoit mogaepxxku EI'D)
http://www .probaege.edu.ru [loptan Enunslii sx3amMmeH
http://edu.ru/index.php ®enepanpusiii mopran «Poccuiickoe oOpazoBaHe»
http://www.infomarker.ru/top8.html RUSTEST.RU - ¢enepanbublii HIeHTP
TECTHUPOBAHUSI.

http://www.pedsovet.org Bcepoccuiickuit Untepnet-Ilencoser.
http://ru.wikipedia.org/ - cBOOOAHAS SHIIUKIIOTICAMS;
http://him.1september.ru/ 3nekTpoHHasE BEpCHs Ta3€Thl « XUMUS»;

noptan (Meroauueckue pa3pabOTKH 7151 YPOKOB XUMUH, IPE3ECHTAIIH);
http://www.uroki.net — pa3paboTKu ypOKOB, CIIeHap1H, KOHCTIEKTHI,
MOYpPOYHOE TUIAHUPOBAHHUE;

http://www.it-n.ru — ceTb TBOPUYECKHX YUUTEIIECH;
http://festival.1september.ru/ - ypoku u nmpe3eHTaIuu;

http://infourok.org/ — pa3paboTku ypoKOB, pe3EHTAIUH.
http://kontren.narod.ru - uHdopmMaIoHHO-00pa30BaTEIbLHBIN CAUT JJIS TEX,
KTO M3y4aeT XMMUIO, KTO €€ MPEToAaeT, A BCEX KTO HHTEPECyeTCs XUMHUEH.
http://www.alhimik.ru/ - ATXUMHUK OIMH U3 JTYYIIUX CAUTOB PYCCKOSI3BIYHOTO
XUMHYECKOTO MIHTepHEeTa OPHEHTHPOBAHHBIN HAa YUUTENS U YICHUKA,

npernogaBareisi U CTyACHTA.



