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HHOACHUTEJBHASA 3AIIMCKA

[Iporpamma 1Mo XMMUU Ha YpOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHMsl COCTaBJEHA Ha
OCHOBE TpeOOBaHUI K pe3ysibTaTaM OCBOCHHSI OCHOBHOM 0Opa3oBaTelbHON MpOrpaMMbl
OCHOBHOTO 0011ero o6pa3oBanus, npesacrabieHHbIx B ®I'OC OO0, a Takke Ha OCHOBE
dbenepasbHON pabodeil TPOrpaMMbl BOCITUTAHUS M ¢ YUETOM KOHIICTIIIMM TMPEIOTaBaHUs
yueOHOro mpeaMera «XuMmHUsS» B 00pa3oBaTelIbHBIX OpraHm3anusx Poccuiickoi
Oenepanum.

[Iporpamma mo xumuu Na€T NpeACTaBICHUE O IEAX, OOIIEeH cTpaTeruu Oo0ydeHwus,
BOCITUTAHUS W Pa3BUTHS 00YyYAIONIUXCS CPEACTBAMU YUYEOHOTO MPEaMETa, YCTaHABINBACT
00s13aTeNIbHOE MPEIMETHOE COJAEpKAHUE, MNPEAyCMATPUBAET PACHPEACICHUE €ro IO
KJIaccaM M CTPYKTYPUPOBAHUE MO pa3jieliaM U TeMaM MPOTrpaMMbl M0 XUMUU, ONPEETsieT
KOJIMYECTBEHHbIE M KA4YE€CTBEHHBIE XaPAKTEPUCTUKHU COJACPKAHUSA, PEKOMEHIYEMYIO
MOCJIEA0BATEIbHOCTh U3YYEHUS XUMUU C YUYETOM MEXKIPEIMETHBIX U BHY TPUIIPEIMETHBIX
CBs3CH, JIOTUKM Yy4eOHOro Tpollecca, BO3PACTHBIX OCOOCHHOCTEH OO0ydYaroImxcs,
ompeeNsieT BO3MOXKHOCTH TMpeAMeTa Ui pealu3alid TpeOOBaHMM K pe3yJibTaTaM
OCBOCHHSI OCHOBHOW 00pa3oBaTEIbHOW MPOrpaMMbl Ha YPOBHE OCHOBHOIO OOIIETO
oOpa3oBaHusl, a Takke TPeOOBaHMI K pe3yjbTaTaM OOy4YEeHHsS XUMHHM Ha ypOBHE lielied
M3yYCHHS TpeJAMEeTa M OCHOBHBIX BHJOB Y4€OHO-TIO3HABATEIBLHON JEATEIbHOCTU
00y4aromerocs no OCBOEHUIO Y4eOHOTO COJIEPKAHUS.

3HaHUE XUMUU CIIYKUT OCHOBOM 151 POPMHUPOBAHUST MUPOBO33PEHUS 00yHarOIIErocs,
€ro TMpeJCTaBJICHUN O MaTepuajbHOM €IUHCTBE MHUPA, BAXHYIO pOJIb HIPAIOT
(dhopMupyeMble XUMUEH MPEICTaBICHUS O B3aUMONPEBPAIICHUAX SHEPTUUA U 00 3BOJIIOIUU
BEIIIECTB B MPUPOJE, O MYTSIX PEHICHUS TJIOO0ATBHBIX MPOOJIeM yCTOMYMBOIO pPa3BUTHS
YeJI0BEYECTBA — CHIPbEBOM, YHEPIETUUECKOM, MUIIEBON M IKOJIOTHYECKON 0€30MacHOCTH,
po0JIeM 3PaBOOXPAHCHHUSI.

N3yuyenne xumunu:

CIIOCOOCTBYET pealin3allii BO3MOXHOCTEH HJisi caMOpa3BUTHS U (HOPMHUPOBAHUS
KYJBTYPbI JINYHOCTH, €€ 00111el U (yHKIIMOHATBLHOU IPAMOTHOCTH;

BHOCUT BKJIaJ B (OPMHUPOBAHME MBIINIJICHUS U TBOPYECKUX CHOCOOHOCTEM
oOyyJaronmxcs, HaBBIKOB 170:¢ CaMOCTOATENIbHOM  yd4eOHOW  JesTeNbHOCTH,
AKCIIEPUMEHTAIIbHBIX U UCCIICIOBATEIIbCKUX YMEHUM, HEOOXOIUMBIX KaK B MOBCEIHEBHOU
KU3HU, TaK U B MpOo(PecCuoHaIbHON AeATEILHOCTH;

3HAKOMHT CO CNEIU(UKON HAYYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI IE€JIOCTHOTO
B3MUIsSiIa HA €IMHCTBO MPHUPOJABI M YEJIOBEKA, SIBISETCS OTBETCTBEHHBIM JTaloM B
(hopMUPOBaHUM €CTECTBEHHO--HAYYHON I'PaMOTHOCTH O0Y4YarOITUXCS;

Croco0CTByeT (hOPMHUPOBAHUIO 1IEHHOCTHOTO OTHOIIEHUSI K €CTECTBEHHO--HAYYHBIM
3HaHUAM, K OPUPOJIE, K YEJIOBEKY, BHOCUT CBOM BKJIaJl B JKOJIOTHYECKOE OOpa3oBaHUE
00yJaroImxcs.

JlanHbpie HampaBlieHWss B OOyYE€HWHM XUMHH OOECIEYUBAIOTCS  CHENU(DUKOMA
coJiepKaHusl yueOHOTO TpenMeTa, KOTOPBIN SBISETCS MEJaroruyecky aaanTHPOBAHHBIM
oTpakeHueM 0a30BOI HAYKH XUMHH Ha OTIPEICTIEHHOM 3Tare €€ pa3BUTHS.

Kypc xuMuu Ha ypoBHE OCHOBHOTO 00IIIET0 00pa30BaHUsI OPUEHTUPOBAH HA OCBOCHUE
OoOyJaronMMHUCsl CUCTEMBbl TIEPBOHAYATIBHBIX TOHSITHH XWUMHUHU, OCHOB HEOPTaHUYECKOU
XUMHUU U HEKOTOPBIX OTJICTbHBIX 3HAYUMBIX TTOHSATUA OPTaHUYECKON XUMHUH.

CtpykTypa cojepkaHus NporpaMMbl [0 XUMHH Cc(QOopMHpOBaHa Ha OCHOBE
CUCTEMHOTO0 No1xo0/1a K €€ uzydeHuto. Coaep:kaHue CKIaIbIBaeTCs U3 CUCTEMBI MOHATUN O



XUMHUYECKOM 3JIEMEHTE U BEIlIECTBE U CUCTEMbI OHATHI 0 XUMUYecKol peakiuu. O6e 3tu
CUCTEMBI CTPYKTYPHO OPTaHM30BaHbI 110 MPUHIIUITY TOCIEN0BATENBHOTO PA3BUTHS 3HAHUI
Ha OCHOBE TEOPETUYECKUX MPEACTABICHUIN pa3HOTO YPOBHSI:

— aTOMHO-MOJIEKYJISIPHOTO YUYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [lepuoanueckoro 3akona /[. 1. MeHeneeBa Kak OCHOBHOTO 3aKOHA XMMUH;

— YYEHHUS O CTPOCHUHU aTOMa U XUMHYECKOU CBSI3H;

— IPEJICTaBICHNUN 00 AICKTPOIUTUIECKON TUCCOIUAIIUN BEIIECTB B paCTBOPAX.

TeopeTnueckrue 3HAHUS PACCMATPUBAIOTCSA HA OCHOBE AMITMPUYECKH IOJTYUYEHHBIX U
OCMBICTICHHBIX (DAKTOB, Pa3BHBAIOTCS IMOCJIEAOBATEILHO OT OJTHOTO YPOBHS K JIPYTrOMY,
BBITIOJTHSISI QYHKIIMH OOBSICHEHHSI U IIPOTHO3UPOBAHUS CBOMCTB, CTPOCHHS M BO3MOYKHOCTEH
MPAKTUYECKOT0 MPUMEHEHUS U TTOJTYUYECHUSI N3yYaeMbIX BEIIECTB.

OcBoeHne mMporpaMMbl 10 XUMHH CITOCOOCTBYET (POPMUPOBAHUIO TPEACTABICHUS O
XAMHUYECKOW COCTABIIAIONIEH HAYYHOU KAPTUHBI MUPA B JIOTUKE €€ CUCTEMHOW MPUPO/IBIL,
LIECHHOCTHOI'0 OTHOLIEHUS K HAyYHOMY 3HaHUIO U METOJaM MO3HaHuA B Hayke. M3yueHue
XUMUU MPOUCXOUT C MPUBJICUCHUEM 3HAHUUN M3 paHEE M3YUYEHHBIX YUYEOHBIX MPEIMETOB:
«Oxkpyxaromuii Mup», «buoisorus. 5—7 knacce» u «Pu3mnka. 7 Kiacey.

[1pu u3yueHur XuMUU MPOUCXOUT (POPMUPOBAHUE 3HAHUI OCHOB XMMUYECKOIN HayKU
KaK 00JIaCTH COBPEMEHHOT'O €CTECTBO3HAHMUS, IPAKTUUECKOM JEATEILHOCTH YEeJIOBEKA U KaK
OJIHOTO M3 KOMIIOHEHTOB MHUPOBOH KyJbTYpbl. 3ajauya y4eOHOro MHpeaMeTa COCTOUT B
(hopMUPOBAHUM CUCTEMBI XUMUUYECKUX 3HAHUN — Ba)KHEUIINUX (DAKTOB, MOHSITHUI, 3aKOHOB
U TEOPETUYECKUX TMOJOKEHUH, JOCTYMHBIX 0000IIEHN MUPOBO33PEHUYECKOT0 XapaKTepa,
S3bIKa HAYKW, B IPUOOILEHUN K HAYYHBIM METOJIaM TO3HAHUsS MPU U3YYECHUU BEIIECTB U
XUMUYECKUX peakuuii, B (OPMUPOBAHUM U PA3BUTUU IMO3HABATEIIBHBIX YMEHHU U HUX
MPUMEHEHUU B Y4eOHO-TIO3HABATEIBHON M Y4e€OHO-UCCIEIO0BATEIbCKON JEATeIIbHOCTH,
OCBOEHHUH MPaBWI 0€30MacHOTO 00pallleHHsI C BEIECTBAMHU B MOBCEHEBHOM KU3HHU.

[Ipu n3ydeHnn XMMHUKU Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHus BAXKHOE 3HAUCHUE
MpUOOpENH TaKHue eIy, KaK:

—  (dopMHUpOBaHME  MHTEIJICKTYaJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CaMOCTOSITEJIBHOMY  TPUHSATHIO  PEIICHUH,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIUMCS YCIOBUSM KU3HU;

— HaIpaBJIEHHOCTh OOYYEHUS HA CHUCTEMATHYECKOE MPHUOOIICHUE O0YYaIOIIUXCS K
CaMOCTOSITEJIbHOW  TMO3HABATEIbHOW ACATEIIBHOCTHA, HAYYHBIM METOJaM IIO3HAHUS,
(hopMUPYIOIIUM MOTUBALIMIO U Pa3BUTHE CTOCOOHOCTEH K XUMUU;

— obecrnieyeHre yCaoBUM, CIIOCOOCTBYIONIMX MPUOOPETEHUIO 00YUYAIOIIUMUCS OIbITa
pa3HOOOpa3HOUM JEATEIbHOCTH, TIO3HAHUS W CaMOIIO3HAHUS, KIIOYEBbIX HABBIKOB
(KITIOUEBBIX KOMITETEHIMI), UMEIOIIUX YHUBEPCAIbLHOE 3HAYEHHUE JJIsl PA3JIMYHBIX BHUOB
NEATEIbHOCTH;

— (opmupoBanue 001IeH PYHKIIMOHATLHON M €CTECTBEHHO-HAYYHOM IPaMOTHOCTH, B
TOM 4YHCJIE YMEHUU OOBSCHATH M OIICHHBATH SIBIICHUS OKPYKAIOIIETO MHUpPA, HCTIOIB3YS
3HAHMS U OTIBIT, MOJTYYEHHBIC TTPU U3YUYEHUU XUMUU, IPUMEHSTh UX MPU PEUICHUU MpooiIeM
B MOBCEIHEBHOW KU3HU U TPYAOBOM AEATEIBHOCTH;

— ¢opMupoBaHrE y OOYYaIOMUXCS TYMaHUCTHUYECKHX OTHOIIECHWUW, TOHUMAaHUS
[IEHHOCTH XUMHUYECKUX 3HAHWM IS BBIPAOOTKH HSKOJOTUYECKH IIEIECO00pPa3HOTO
MOBEJICHUSI B OBITY M TPYJOBOM JEATEIHLHOCTH B IIEJISIX COXPAHEHHUSI CBOETO 3I0POBbS U
OKpY’KarolEer IPUPOJHON CPELBI;



— pa3BUTHE MOTUBALMM K OOYYEHHUIO, CIOCOOHOCTEH K CaMOKOHTPOJIO U
CaMOBOCIUTAHUIO HAa OCHOBE YCBOEHHSI OOLIEYEIOBEYECKUX IIEHHOCTEW, TOTOBHOCTH K
OCO3HaHHOMY BbIOOPY MpoduJIs U HAPABICHHOCTH JAJIbHEHUIIIEr0 00yUYeHUsI.

OO6miee 4MciIO YacoB, OTBEAEHHBIX NI M3YYEHHsS] XMMHUU HAa YPOBHE OCHOBHOIO
obmiero odpa3oBaHusi, coctaBisieT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B HEJICINIO), B
9 kmacce — 68 yacoB (2 yaca B HEJIEIIIO).

COILEPKXAHUE OBYYEHUSA

8 KIIACC

IlepBoHayajibHbIe XUMHYECKHE TOHATHS

[Ipenmer xumuu. Ponb XMMUH B KU3HU YEJIOBEKA. XUMHUS B CHUCTEME HayK. Temna u
BellecTBa. PU3MUECKUE CBOMCTBA BEMIECTB. ArperatHoe coctosinue Beuiects. [lonstue o
METO/IaX MO3HaHUA B XUMUU. YucThie BemecTBa U cMecu. CriocoObl pa3iesieHus CMECeH.

ATOMBI U MOJIEKYJIbl. XUMHUYECKHE 3JIEMEHThl. CUMBOJIBI XUMUYECKUX 3JIEMEHTOB.
[IpocTeie U ClIOXKHBIE BeleCTBAa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckass ¢opmyna. BalleHTHOCTP aTOMOB XUMHUYECKHUX DJIEMEHTOB. 3aKOH
MOCTOSIHCTBA coOcCTaBa BemiecTB. OTHocuTenbHass aTtomHas wmacca. OTHoOCHUTENbHas
MOJIEKYJIsipHas Macca. MaccoBas 107151 XUMUYECKOTO 3JIEMEHTA B COSMHECHUH.

KonnuectBo BemectBa. Mouib. MonsipHast Mmacca. B3auMOCBSI3b KOJIMUECTBA, MACCHI U
Yyucya CTPYKTYPHBIX €AUHUIL BelllecTBa. Pacuérel o hopMysiaM XUMUUECKUX COCTMHEHUH.

DU3NYECKUE U XUMUYECKUE SIBJICHUA. XUMUYECKasd peakiusa U €€ MPU3HAKUA. 3aKOH
COXpPAHEHMS MacChl BENIECTB. XHUMHUYecKue ypaBHeHus. Krnaccudukamuss XUMHUYECKHUX
peakiuii (CoeMHEHUs, Pa3JIOKEHUsI, 3aMEILICHHs, OOMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XUMHUYECKOU MOCYI0M, TIPaBHIIaMH PabOThI B JIA0OPATOPHUH U MPUEMAMHU
oOpalieHus ¢ 1a00paTOpHBIM 000PYI0BAHUEM, U3YUCHHE 1 ONTUCAaHUE (PU3UICCKUX CBOMCTB
00pa3iioB HEOPTaHUYECKUX BEIIECTB, HAOIOIcHNE (U3NUECKUX (TUTABJICHUE BOCKA, TAsSHUE
JbJa, pacTHUpaHue caxapa B CTYIKE, KUIMEHWE M KOHACHCAIMS BOJBI) U XUMHUYECKHUX
(ropeHue cBe4M, MPOKAIMBAHUE MEIHOU MPOBOJIOKH, B3aUMOJEHCTBUE Mejla C KHCIIOTOM)
SBJICHUN, HAOJIOACHUE M OMNMUCAHWE IPU3HAKOB MPOTCKAHUSI XUMUUYECKUX peakiui
(paznoxxkeHue caxapa, B3aMMOJCHCTBHE CEPHON KUCIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHE
ruapokcuga Meau (1) mpu HarpeBaHuu, B3aMMOIEUCTBHE JKelle3a C pACTBOPOM COJIU MEJIU
(1), m3ydenue crmocoOOB pasielieHUs] CMecel: ¢ TMOMOIIbI0 MarHuTa, (QUILTPOBAHHE,
BbIITApMBAHUE, AUCTUIUISIMUA, XpoMaTorpadus, MpOBEICHUE OUYUCTKU MOBAPEHHOU COJIH,
HaOJIOJICHUE U OINMHCAHHWE Pe3yJIbTAaTOB MPOBEICHUS OIbITA, WUTFOCTPUPYIONIETO 3aKOH
COXpPaHEHMS MacChl, CO3/JaHUE MOJIeJIel MOJIEKYJ (I1apOCTEPIKHEBBIX).

BaxHeiue npeacTaBuTe M HEOPraHUYECKUX BELIECTB

Bo3ayx — cMech ra3zoB. CocraB Bozayxa. Kucinopoa — 35ieMEHT U IPOCTOE BEILIECTBO.
Haxoxnenue kucinopojga B mpupone, (Ppu3nyeckue W XUMHUYECKHE CBOMCTBA (peakiuu
ropenusi). Oxkcunpl. Ilpumenenue xucmopoma. CmocoObl TMOMy4YeHUS KHCIOPOJa B
nabopaTopud W TNpoMbIIUIeHHOCTH. KpyroBopoT kuciopoma B mnpupoae. O30H —
aJUTOTpOITHAsS MOAUUKAIINS KACTIOPOaa.

TernoBoit 3pheKT XUMUYECKON peaKIui, TEPMOXUMHUYECKHE YpaBHEHUS, DK30- U
SHJOTEPMUYECKHUE peaKIuu. TOIIMBO: Yrojib U METaH. 3arps3HEHUE BO3/lyXa, YCUIICHUE
NapHUKOBOTO 3¢ (deKTa, pa3pylIeHHe 030HOBOTO CJIOS.



Bonmopon — snemeHT M mpoctoe BemecTBO. HaxoxzaeHue Bogopona B NPHPOJE,
¢du3nueckue U XMMHYECKHE CBOWCTBa, MPUMEHEHHE, CrocoObl monydeHus. Kucnorel u
COJIH.

MosipHbIi 00BEM ra3oB. Pacy€Tel Mo XUMHYECKUM YPaBHEHUSIM.

dusnyeckrue CBOMCTBA BOAbI. Boma kak pactBoputenb. PactBopel. Haceimennsie n
HEHACBIIEHHbIE PacTBOPHI. PacTBOpUMOCTh BeliecTB B Boje. MaccoBast 40JIsI BEHIECTBA B
pactBope. XUMUYECKHUE CBOMCTBA BOJIbl. OcHOBaHUsA. PoJib paCTBOPOB B IPUPO/IE U B )KU3HU
yesnoBeka. KpyroBopot Bojibl B pupojie. 3arpsi3HeHUe NpUPOAHBIX BoA. OXpaHa v OUHUCTKA
MPUPOIHBIX BOJ.

Knaccudukanus Heoprannueckux coenuuennii. Oxkcunpl. Kinaccudukamus OKCHIOB:
coseoOpaszyrommue (OCHOBHBIC, KHCJIOTHBIE, aM(OTepHbIE) U HecoJeoOpasyromue.
Homenknarypa oxkcumgoB. @u3n4eCcKMe W XMMHYECKHE CBOMCTBAa OKCUIOB. llomyuenue
OKCH/JIOB.

OcnoBanus. Knaccudukainus ocHOBaHWM: IMIETOYM W HEPACTBOPUMBIE OCHOBAHMSL.
Homenknarypa ocHoBaHui. PU3NUYECKHE U XUMUYECKUE CBOMCTBA OCHOBaHUM. [lonyueHue
OCHOBAHUMU.

Kucnorel. Knaccuduxamus xucnor. Homenkinatypa kucinor. Puszudeckue Hu
XMMHUYECKUE CBOWMCTBAa KUCIOT. Psan aktuBHOocTH MmetaimmioB H. H. bekerosa. Ilonyuenue
KHUCJIOT.

Comu. Homenknarypa comneid. Duszndeckue M XHUMHUYECKHUE CBOMCTBA COJIEH.
[Tonyuenue coien.

['eHeTnyeckas CBsI3b MEXKAY KJIACCAMU HEOPTaHUYECKUX COCIUHECHUM.

Xumuueckuii IKCnepumenm:

KaQ4ECTBEHHOE OIPENICIICHUE COACPMKAaHUS KHUCIOpOJa B BO3AYyX€, IMOJyYEHHUE,
coOupaHue, pacrno3HaBaHWE M  M3YYEHHE CBOMCTB  KHUCIOpOJa, HAOIIOJCHUE
B3aMMOJEUCTBUS BELIECTB C KUCIOPOJAOM M YCJIOBUS BO3HUKHOBEHHS U IPEKPALICHHS
ropenus (mokapa), O3HaAKOMJIEHHE C oOpasllaMH OKCHIOB M OIHMCAHUE WX CBOMCTB,
MoJIydeHue, COOMpaHHMe, pacro3HABaHWE W M3YYEHHE CBOWMCTB BOJOpOJa (TOpEHHE),
B3auMoOJIelicTBHE Bojopojga ¢ okcugom wMeaud (ll)  (BO3MOXKHO  HMCIIOJB30BaHUE
BHJIEOMATEPHAIIOB), HAOIIIOIEHHE 00PA3IIOB BEIIECTB KOJIUYECTBOM | MOJIb, UCCIIEOBAHKE
O0COOEHHOCTEW pPACTBOpPEHHUs BEIIECTB C Pa3IMYHON PACTBOPUMOCTHIO, MPUTOTOBIICHUE
pPacTBOPOB C OMNPEEIEHHON MAaCCOBOM JI0JIEH PaCTBOPEHHOTO BEILIECTBA, B3aUMOJACHCTBUE
BO/IbI C METAJIJIaMU (HATPUEM U KaJIbITUEM ) (BO3MOXKHO HUCTIOJb30BAaHUE BUIEOMATEPUAIIOB),
ucclieJoBaHre O0paslloB HEOPTaHMYECKUX BEIIECTB Pa3JIMUHBIX KJIACCOB, HAOJIOJCHUE
W3MEHEHUSI OKPACKM HWHIMKATOPOB B PACTBOpPAX KHUCIOT M IIEJIOYEH, HN3YUYCHHUE
B3aumMoiericTBusl okcuaa meau (1) ¢ pactBopom cepHOI KHCIOTHI, KUCIOT C METaJlJIaMU,
peakuii HEUTpaIu3aluuM, MOJy4eHUE HEPACTBOPUMBIX OCHOBAHUMW, BBHITECHEHUE OJIHOTO
MeTajuia APYTMM W3 PacTBOpa COJM, PEUICHUE SKCIEPUMEHTAIBHBIX 3aJa4 IO TEeME
«Baxxnenme Ki1acchl HEOPraHMYECKUX COEIUHEHUIN.

[Hepuoanuyeckuii 3axkoH u Ilepuoanyeckass cucremMa XUMUYECKHUX 3JieMeHTOB /I,
N. MenaeaeeBa. CrpoeHne aroMoB. XuMHUYeckasi CBsi3b. OKHCIUTEIbHO-
BOCCTAHOBHUTEJIbHbIE PEeAKIIUN

[lepBbie MOMBITKH KIacCUPUKAIMA XUMHUYECKUX 3JIeMEHTOB. [loHsTHE O Tpymmax
CXOJIHBIX 3JIEMEHTOB (IIEJOYHBIE U HIEJIOYHO3EMETBHBIE METAIIbI, TaJOT€Hbl, THEPTHHIC
ra3bl). DJIIEMEHTbI, KOTOpPbIE 00pa3ytoT aM(pOTEPHbBIE OKCUIBI U TUAPOKCHU/IBI.

[Tepuonnueckuin 3axkoH. Ilepuomnueckas cucrema XUMHYECKUX 3yneMeHTOB [l .
MenneneeBa. Kopotkonepuoanas u jymmHHonepuoanas popmsl [lepuoanueckoii cuctemsl



xumuueckux anemeHToB [l. M. MenneneeBa. [lepuoabt u rpynmbl. OU3HUECKUN CMBICI
HOPSAJIKOBOIO HOMEpa, HOMEPOB IEPUOA U IPYIIIBI JIEMEHTA.

Crpoenune aromoB. CocraB aTomHbIX sAnep. M3oronel. Onextpossl. CTpoeHue
AJIEKTPOHHBIX 000JOYEK aTOMOB NEpBbIX 20 XMMHUYECKHX 3J1eMEHTOB llepnonnueckoit
cucrtemsl 1. 1. MenneneeBa. XapakTepUCTHKA XUMHYECKOTO MJIEMEHTA 110 €ro MOJIOKEHUIO
B [Iepnonnueckoi cucreme /. U. Menneneena.

3aKOHOMEPHOCTH  M3MEHEHUS  paguyca aTOMOB  XMMHYECKUX  DIIEMEHTOB,
METALINYECKUX U HEMETAJUIMYECKUX CBOWCTB IO IPyNIaM U NEPUOJaM.

3nauenue Ilepmonnueckoro 3akoHa u Ilepuoanyeckod CHUCTEMBI XWMHYECKHX
AJIEMEHTOB JUIS Pa3BUTUA HAYKU U nipakTtuku. 1. 1. Mennenees — yd€Hblil U rpak1aHUH.

Xumuueckass  cBs3b.  KoBasieHTHas  (HOJisipHAsT M HENOJSpHAs)  CBA3b.
DIEeKTPOOTPULATENBHOCTh XUMUYECKUX JIEMEHTOB. IOHHAs CBA3b.

Crenenp okucienus. OKHCIUTENBHO--BOCCTAHOBUTENBHBIE peakuuu. [Iponeccsl
OKHCJIEHUS U BOCCTAHOBJICHHsI. OKUCIIUTENIN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

u3ydeHne o0pa3loB BEIIECTB METAJUIOB U HEMETAIJIOB, B3aUMOJICHCTBUE THIPOKCHIA
LMHKa C PacTBOpPAMM KHCIOT M UIEJIOYEHN, IPOBEIECHHE OIIBITOB, WLIIOCTPUPYIOIIHUX
IPUMEPBl OKUCIIUTEIbHO-BOCCTAHOBUTENIBHBIX peaklUuil (FrOpeHHe, peakliuyd pasioKeHus,
COCTMHCHUSA).

Mesxcnpeomemmnuwie ceasu

Peasmzannst MeXNpeaMETHBIX CBSI3€M NPU  HM3YYEHHMM XUMUM B 8§ KJacce
OCYLIECTBJISIETCS. Uepe3 UCIOIb30BAHUE KaK OOIIMX €CTECTBEHHO--HAYYHBIX MOHSTHIM, TaK
U TIOHATUH, SBISIIOIIMXCS CUCTEMHBIMH JUISI OTAENBHBIX NPEAMETOB €CTECTBEHHO--
Hay4YHOTO IIMKJIA.

OO0mre ecTeCTBEHHO--HAy4YHbIE MOHATHSA: HAY4YHbIN (DaKT, TUIIOTE3a, TEOPHs, 3aKOH,
aHaJlu3, CHUHTE3, Kilaccu(uKaus, TMNEepUOJUYHOCTb, HAONIOJCHUE, OSKCIEPUMEHT,
MOJEIUPOBAHUE, U3MEPEHUE, MOJIEND, SIBIICHHE.

@duznka: Marepusi, aTOM, B3JEKTPOH, INPOTOH, HEWTPOH, WOH, HYKJIHJ, W30TOIBI,
pPaZo0aKTUBHOCTb, MOJIEKYJIa, FIEKTPUUYECKUH 3aps]], BEUIECTBO, TENO, 00BEM, arperaTHoe
COCTOSIHME BEILIECTBa, Ta3, (U3NYECKHUE BEJIWYUHBI, EIUHUIBI H3MEPEHHUs, KOCMOC,
IUIaHETHI, 3BE3/61, COJHIIE.

buonorus: porocunres, apixanue, ouocdepa.

I'eorpadusi: atmocdepa, ruapocdepa, MHHEpabl, TOPHBIE MOPOJIbI, MOJIE3HBIC
HCKOMAEMBIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBo M XMMHUYECKasl peaKkuus

[lepuonnueckuii 3akoH. Ilepuomnueckas cucrema XxumMuyeckux snemeHtoB /I, U.
MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B W3MEHEHHHM CBOMCTB XUMHYECKHUX
3JIEMEHTOB MEPBBIX TPEX MEPUOJOB, Kaaus, KaIbLHs U UX COCAUHECHUN B COOTBETCTBUU C
MIOJIOKEHHUEM AJIEMEHTOB B lleproanueckon cuCTEME U CTPOEHUEM X aTOMOB.

CrpoeHue BemiecTBa: BHAbl XUMMUYECKOW CBSI3U. THIBI KPUCTATUIMYECKUX PEMIETOK,
3aBHCUMOCTh CBOMCTB BEIIECTBA OT THUMA KPUCTAIUIMYECKON PEIIETKU U BUJA XUMUYECKOU
CBSI3H.

Kinaccudukanus 1 HOMEHKJIaTypa HEOPraHUYECKUX BEIIECTB. XMMUYECKUE CBOMCTBA
BEIIECTB, OTHOCSIIMXCA K Pa3JIMYHBIM KjaccaM HEOPraHMYEeCKHX COCIUHEHUN,
FEHETUYECKAas CBSA3b HEOPraHUYECKUX BEILECTB.



Knaccudukanus XUMHUYECKUX pPEaKUUid MO Pa3IUYHbIM MpU3HAKaM ([0 YUCITY U
COCTAaBY Yy4YaCTBYIOIIMX B PEAKIMHU BEIIECTB, MO TEIJIOBOMY 3(P(EKTy, MO0 U3MEHEHHUIO
CTENEHEH OKHUCIEHUS XUMHUYECKMX DJIEMEHTOB, 10 OOpaTUMOCTH, MO YYacTHUIO
KaTanu3aropa). DK30- U SHJIOTEPMHUUECKUE PEAKIIUU, TEPMOXUMHUYECKUE YPABHEHHUSI.

[TonsiTue o ckopoctu xumMuueckon peakiuu. [Touarre 06 oOpaTUMBIX U HEOOPATUMBIX
XUMUYECKUX peakuusax. [IoHsITHE O rOMOreHHBIX M reTeporeHHbIX peakuusx. [lonsarue o
karanuse. [loHsATHe 0 XuMUYecKOM paBHOBeCHMH. (DaKTOphI, BIUSIOIINE HA CKOPOCTH
XUMHUYECKON pEeaKIMH U MOJ0KEHUE XUMUYECKOTO PABHOBECHSL.

OKHCIIUTENPHO-BOCCTAHOBUTEIBHBIE PEAKIINH, SJEKTPOHHBIA OaIaHC OKHUCIUTEIBHO-
BOCCTAHOBUTEIBLHOU peaKuuu. CocraBnenue YpPaBHEHUN OKHCJIUTEIBHO--
BOCCTAHOBUTEIBHBIX PEAKLIUI C UCIIOJIB30BAHUEM METO/1a AIEKTPOHHOIO OanaHca.

Teopuss >3IEKTPOIIUTUYECKON TUCCOLUALMU. OJEKTPOJUTHI W  HE3JIEKTPOJIUTHI.
KaTtnonsl, annoHbsl. MexaHn3M IMCCOUUALIMUI BEMIECTB C PA3JIMYHBIMU BUAAMUA XUMUYECKOU
cBs3u. Crenenp aucconuanvy. CUIbHBIE U CIIa0bIE 3JEKTPOJIUTHI.

Peakuuu noHHoro oOMeHa. Y clioBuUSl IPOTEKAHUS PEAKIMI HOHHOTO 0OMEHA, MOJIHbIE
U COKpalIEHHbIE MOHHBIEC ypaBHEHUS peakuuil. CBONCTBA KUCIOT, OCHOBAHUN MU COJEH B
CBETE MPEACTABICHUIN 00 3JEKTPOIUTUUECKOHN nucconnanuu. KauecTBeHHbIE peakluu Ha
MOHBL. [IoHsATHE O THAPOIN3E COJIEH.

Xumuueckuii IKCnepumenm:

03HAKOMJIEHUE C MOJIEIISIMH KPUCTAJUIMYECKUX PEIIETOK HEOPIraHMYECKUX BELIECTB —
METAJJIOB U HeMeTauioB (rpadura W anmasa), CI0XKHBIX BEIIECTB (XJIOpUIa HATpus),
MCCJIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKON peakuuu OT BO3AEHCTBUS Pa3IUUHBIX
(aKkTOpOB, MCCIEIOBAaHUE BJIEKTPONPOBOJAHOCTA PACTBOPOB  BEIIECTB, Ipolecca
JUCCOLIMALIMYI KHUCIIOT, IIEJI0Yei U coJiel (BO3MOKHO MCIIOJIb30BAaHUE BUIEO MATEPUATIOB),
MIPOBEICHHE ONBITOB, WJUTIOCTPUPYIOIIUX MPU3HAKU MPOTEKAHUS Peaknii MOHHOTO 0OMeHa
(oOpa3oBanue ocajika, BblIEJIEHNE ra3a, 00pa30BaHKE BObI), ONMBITOB, MILTIOCTPUPYIOIINX
IIPUMEPBI OKUCIIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKUU (TOPEHHE, PEAKIUU Pa3JI0KEHHUS,
COCIMHEHHUs), PACIO3HABAaHUE HEOPraHWYECKHX BEIIECTB C IOMOIIBI) KadeCTBEHHBIX
pEeaKLMii Ha HOHBI, PEIICHUE SKCIEPUMEHTAIBHBIX 3a/a4.

Hemeranibl u MX cOeIMHEHUA

OO0mas xapakTepucTika rajnoreHoB. OcoOEHHOCTH CTPOEHHS aTOMOB, XapaKTEpPHbIE
creneHu okucienus. CTpoeHre u (GU3MUEeCKUe CBOMCTBA MPOCTHIX BEIIECTB — IAJIOT€HOB.
XHUMHUYECKUE CBOMCTBA HA MPUMEpE XJiopa (B3aUMOJEHCTBHUE C METAJJIaMU, HEMETaJlJIaMH,
niesnoyamu). XaopoBogopon. ConsiHas KHUCIOTa, XUMUYECKHME CBOMCTBA, IMOJyYEHHUE,
npuMeHeHue. JIelcTBUE XJIopa W XJOPOBOJAOPOJa Ha OpraHW3M YeloBeKa. Baxnenmme
XJIOPUJIBI U MX HAXO0XKJIEHHUE B MPUPO/IE.

O6mas xapakrepuctuka 31aemMeHToB VIA-rpynmbl. OcCOOEHHOCTH CTPOEHHUSI aTOMOB,
XapaKTepHbIe cTeneHn okuciieHusa. CTpoeHue u (pu3n4ecKkue CBOMCTBA MPOCTHIX BEUIECTB —
KHUCIIOpOJia M Cephbl. AJUIOTPONHBIE MOAU(PUKALKUU KHUCIOPOJAa M CEphl. XUMHUYECKHE
cBoiicTBa cepbl. CepoBOIOPO/, CTPOCHUE, PU3NUECKUE U XUMUYECKUE CBOMCTBA. OKCHIbI
Cepbl Kak NpPEICTaBUTENM KHUCIOTHBIX OKcHI0oB. CepHas KuUCIOTa, (PU3NYECKUE WU
XUMHUYECKHE CBOMCTBa (OOIIME KakK MpeICcTaBUTENs Kiacca KUCIOT M CHelu(Huueckue).
XYUMHYECKUE PEeaKiuy, JIekKaIIe B OCHOBE MPOMBIIUIEHHOTO CI0C00a MOTyUYEHHUs] CEPHOM
KUCHOTHL. [Iprmenenne cepHoit KucioThl. CoJin CEpHOIM KUCIOThI, KAUECTBEHHAs PEaKI[us
Ha cyibdar-uoH. Haxoxaenwe cepbl U €€ COEIMHEHUW B MPUPOJE. XHUMHYECKOE
3arpsi3HEHHE OKPYKAIOIIEH Cpeibl COETMHEHUSIMU CePbl (KUCIOTHBIE AOXKIM, 3arpsi3HEHUE
BO3/lyXa U BOJOEMOB), CIOCOOBI €T0 MPEJOTBPALLIECHUS.



O6mas xapakrepuctuka 3neMeHTOB VA-rpynibl. OCOOEHHOCTH CTPOEHUSI aTOMOB,
XapaKTEpHbIE CTENEHU OKHUCIEeHMs. A30T, pacnpoCTpaHEHHE B Mpupoje, Gusudyeckue u
XUMHUYecKue cBoicTBa. KpyroBopor azora B mpupojae. AMMHAK, €r0 (PU3UYECKHE U
XUMHUYECKUE CBOMCTBa, MoJiyueHre U npuMeHeHue. Conu aMMOHUS, UX (pU3MYecKue U
XUMHUYECKUE CBOMCTBA, TpuMeHeHne. KauecTBeHHas peakiius Ha MOHbl aMMOHUS. A30THas
KHCJIOTa, €€ MmoyueHue, Gu3ndecKre 1 XUMUIECKHE CBOWCTBA (00IIHe KaK MPEeICTaBUTEIIS
KJ1acca KUCJIOT U crienupuyeckue). Mcnonap3oBanue HUTPATOB U COJICH aMMOHHUS B KAUeCTBE
MUHEpaIbHBIX YA0OpEHUI. XMMHUYECKOE 3arpA3HEHUE OKPYKAIOIIEH CpeIbl COETUHEHUSIMU
a30Ta (KUCJOTHBIE MJOXAM, 3arpsA3HEHHE BO3AyXa, MOYBBI M BOJA0EMOB). Docdop,
ajuoTpornHbie Momudukanuu ¢ocdopa, GuUMUIECKHEe U XUMUYECKHE cBoucTBa. OKcun
docdopa (V) u dochopHas kucnora, GU3NIECKNE U XUMUUIECKUE CBOMCTBA, TIOJyYCHHUE.
Hcnons3oBanue ¢pocdaTtoB B KaueCTBE MUHEPATbHBIX YAOOPEHUH.

O6mas xapakrepuctuka 31aemMeHToB IV A-rpynmbel. OcOOEHHOCTH CTPOECHHUSI aTOMOB,
XapaKTEepHbIE  CTENEHU  OKUCJICHHWS.  YTJIEpoJ,  aJUIOTPONHbIE  MOAUGUKAIINH,
pacmpocTpaHeHue B Tpupoje, (u3Myeckue W XUMHUYECKHE CBOMCTBA. AjcopOrus.
KpyroBopot yriaepona B mpupoge. Okcuabl yriepoaa, ux (pU3MYECKUe U XUMHUYECKHE
CBOMCTBA, JIEUCTBHE HA JKUBBIE OPTaHU3MBI, TIOJYUYCHUE U MPUMEHEHHE. DKOJIOTHIYECKUE
mpoOJIeMBbl, CBsA3aHHBIE C OKcuaoMm yriepona (1V), runmoresa riobaibHOTO MOTETUICHUS
KJIMMaTa, MapHUKOBBIA »(d@dekT. YrojbHas KucioTa U €€ Ccoyd, WX (PU3HYECKUE U
XUMUYECKUE CBOMCTBa, MOJy4YeHUE U nMpuMeHeHre. KadecTBeHHas peakiysa Ha KapOoHart-
noHbl. Vcnonb3oBaHnue kapOOHATOB B OBITY, MEAMUIIMHE, MPOMBIILICHHOCTH U CEIbCKOM
XO35MCTBE.

[lepBoHavyasibHBIE TOHATHS OO0 OPTaHMYECKHX BEIIECTBAX KaK O COCAMHCHHIX
yriepona (MeTaH, 3TaH, STWJIEH, AUETWIEH, 3TAHOJ, TJMLUEPUH, YKCYyCHas KHCIIOTA).
[IpupoaHbIE UCTOYHUKHU YTIIEBOAOPOAOB (YToJib, IPUPOMHBIN Ta3, HE(TH), MPOAYKTH HX
nepepaboTKu (OCH3MH), UX POJIb B OBITY M MPOMBIIIUICHHOCTH. [loHATHE 0 OMOJTOTHYECKU
BAKHBIX BEIIECTBAX: >KHUpaxX, O€JKax, YIJIeBOJaX — M MX POJIM B JKU3HU YeEJIOBEKa.
MarepuanbHOe eIUHCTBO OPTAaHMUYECKUX U HEOPTaHWYECKUX COCTMHEHUN.

Kpemnunii, ero ¢usnueckue u XUMHUYECKHE CBOMCTBA, TMOJyUYCHHE U MPUMEHEHUE.
Coenunenusi kpemuusi B mipupoze. Oo6mue npeacrasieHuss o6 okcuae kpemuus (1V) u
KpeMHHEeBOM KucioTe. CHUIMKATHI, UX HUCIOJIb30BAaHUE B OBITY, B MPOMBIIIJICHHOCTH.
Baxneiilve cTpouTeabHbIE MaTepUalbl: KEPAMHKA, CTEKIIO, IEMEHT, OETOH, 5KeJIe300€TOH.
[IpoOnembl 0€30MACHOrO HCMOJIb30BAHUS CTPOMTENBHBIX MAaTEpHAIOB B IOBCEIHEBHOU
KU3HH.

Xumuueckuii IKCcnepumenm:

U3yUeHHE OOpa3l0B HEOPTraHMYECKUX BEIIECTB, CBOWCTB COJISHOW KHCJIOTHI,
MIPOBE/ICHAE KAYECTBEHHBIX PEaKIMi Ha XJIOPUA-WOHBI W HAONIOACHUE IPHU3HAKOB HX
MIPOTEKaHUs, ONBITHI, OTPAYKAOIINE PU3HIECKUEC U XUMUICCKUE CBOMCTBA raJIOTCHOB U MX
COEIMHEHUI (BO3MOXKHO HMCTIOJIh30BAHUE BUEOMATEPHUATIOB), O3HAKOMIICHHE ¢ 00pa3iaMu
XJIOPUIOB (TaJOTEHUIOB), O3HAKOMJICHHE C oOOpasllaMh cepbl U €€ COeAMHEHUSMU
(BO3MOKHO HWCTIOJIL30BAHKME BUICOMATEPUATIOB), HAOIIOJEHHUE TIpoIllecca OOYTIMBAHUS
caxapa moJ JI€UCTBUEM KOHUEHTPUPOBAHHOW CEPHOW KHUCJIOTBI, U3yYEHHE XUMHUYECKUX
CBOMCTB pa30aBJIICHHON CEPHOM KUCIIOTHI, MPOBEICHNE KAYECTBEHHOM PEeakiuy Ha Cybdar-
MOH 1 HAaOJI0/IeHre TTpU3HaKa e€ MPOTeKaHus1, 03HaKOMJIEHHE ¢ (U3UUECKUMU CBONCTBAMU
azora, Qochopa u uX coeauHEHUN (BO3MOXXHO HCIOJIB30BAHUE BHIEOMATEPUAIIOB),
oOpasiamMu a30THBIX U (POCPOPHBIX YI0OpEeHUH, MoJlydeHrne, COOMpaHue, paclio3HaBaHUE U
U3y4YeHUE CBOMCTB aMMHUaKa, MPOBEJECHUE KAYECTBEHHBIX pPEaKIMil Ha MOH aAMMOHHS U



dbochar-uoH W U3yYeHHE  NOPU3HAKOB  HMX  MPOTEKaHHUsA,  B3aUMOJCHCTBUE
KOHIEHTPUPOBAHHOM  a30THOM KHUCIOTBI € MeIbl0 (BO3MOXKHO  HCIIOJIb30BaHUE
BUJICOMATEPUATIOB), U3YUYCHUE MOJEJIEeH KPUCTAUIMYECKUX PEHIETOK anMasa, rpadura,
dymiepeHa, O3HAKOMIJIGHME C TIPOLIECCOM  aACOpPOIMM  pPAaCTBOPEHHBIX  BEIIECTB
aKTUBUPOBAHHBIM YIJIEM M YCTPOMCTBOM MpPOTHMBOrasa, IMOJy4YeHUue, CcoOHupaHue,
pacrno3HaBaHWE M HW3YyUYEHUE CBOWCTB YTJIEKHUCJIOrO ras3a, MPOBEICHHE KauyeCTBEHHBIX
peakiuii Ha KapOOHAT W CWIMKAT-WOHBl M H3yYCHUE TMPU3HAKOB HMX MPOTEKAHUS,
O3HAKOMJIEHME  C  MNPOAYKIMEHM  CWIMKATHOM  NPOMBIINIICHHOCTH,  PEIICHUE
AKCIIEPUMEHTANIbHBIX 3aJ1a4 10 TeMe «BakHele HeMeTallIbl U KX COSTUHECHUS.

MeTaJsibl 1 X COeIMHEHUS

OOmasi XapakTepuUCTUKAa XUMHUYECKUX 3JIEMEHTOB — METAJJIOB HAa OCHOBAaHUM HUX
nonoxxenus B Ilepmommyeckor cucremMe xumudeckux snemeHToB [[. M. Menneneesa u
cTpoeHusi aroMoB. CTpoeHHME METAUIOB. MeTalmyeckass CBsI3b M MeETalUIM4yecKas
KpUCTAJUIMYECKass pEemETKa. ODJIEKTPOXUMHYECKUW PSAJ  HANPSKEHUM  METAJIOB.
duznyueckre U XMMHYECKUE CBOMCTBA MeTa/ioB. OO0IIHe criocoObl MOTyYeHUs METaIOB.
[TonsiTHEe 0 KOPPO3UH METAJUIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT KOppo3uu. CIuiaBbl
(cTainb, 4yTyH, TIOpATIOMUHNAN, OPOH3a) U UX MPUMEHEHHE B OBITY U MPOMBIIIIJIEHHOCTH.

[lenoynpie MeTamibl: TonokeHue B lleproanyueckoil cHCTEME XUMUYECKHUX
anemeHToB /1. . MeHnneneesa, CTpoeHUE UX aTOMOB, HaX0XAeHuE B ipupoae. duznueckue
Y XMMHYECKHE CBOMCTBA (Ha mpuMepe HaTpus U Kayusi). OKCUABI U TUIPOKCHUJIBI HATPUS U
Kanus. [IpyuMeHeHue menoyHbIX METAVIOB U UX COSIUHEHUM.

[I{eroyHO3€MENBbHBIE METAJUIBI MATHUM M KaJIbLUMN: MonoxkeHue B [leproanueckoit
cucteMe Xxumudeckux aneMeHToB . . MenaeneeBa, CTpO€HHE UX aTOMOB, HAX0XKJICHUE B
npupone. Pu3nMyecKkue W XUMHUYECKHE CBOMCTBA MAarHWs W Kalblusa. Baxueimme
COCAMHEHUs Kaiblugd (OKCHHA, THUAPOKCUM, cojin). JKECTKOCTh BOABI M CHOCOOBI €&
YCTpaHEHHS.

AmomuHuii: nonoxeHue B Ilepuoanueckoi cucreme XumMuueckux snemeHToB 1. U.
MeHneneeBa, CTpOEHUE aTOMa, HAaXOXACHUE B mpuponae. PU3NUECKHEe M XUMUUYECKHUE
CBOMCTBa aTtOMUHUS. AM(POTEPHBIE CBOMCTBA OKCHA M TUPOKCH/IA aTFOMUHHUS.

Kenezo: nmonoxkenne B Ileproamueckor cucTeMe XUMHYECKUX 3yeMeHToB [l. .
MeHzeneeBa, CTpOEHUE aTOMa, HaXOXAEHUE B mpuponae. PU3NUECKHEe U XUMUUYECKHUE
cBoMcTBa >kene3a. Oxcunpl, ruapokcuasl u conu xenesa () u sxeneza (ll), ux cocras,
CBOICTBA U MOJTyYCHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHUE ¢ O0pa3llaMu METAJJIOB U CIUIAaBOB, WX (PU3UUYECKUMU CBONCTBAMH,
W3y4YEHUE  PE3YyJbTaTOB  KOPPO3WHU  METAJUIOB (BO3BMOXKHO  HCIIOJIb30BaHUE
BHJICOMATEPHUAIOB), OCOOCHHOCTEHM B3aMMOJICHCTBUSI OKCHJIA KaJblIUsl U HATPUSI C BOAOU
(BO3MOKHO HCIIOJIB30BaHUE BHUACOMATEPHAIOB), UCCIIEIOBAaHUE CBOMCTB KECTKOWU BOJIBI,
MpoIecca ropeHusl xele3a B KUCIOpoie (BO3MOKHO HCMHOJb30BAHUE BUIEOMATEPUATIOB),
MPU3HAKOB MPOTEKAHUsI KAYECTBEHHBIX PEaKIMil HA MOHBI: MarHus, KaJblHs, aTFOMUHMUS,
nunka, xene3a (1) u xenesa (ll), meau (Il), HaGmogeHue u omwcaHWe MPOIIECCOB
OKpalllMBaHUS IJIJAMEHH MOHAMHU HATpUsl, Kalusd U KaJblHs (BO3MOXKHO HMCIOJIb30BAHHE
BHJICOMATEPHAIIOB), HCCIIEIOBaHUE aM(pOTEPHBIX CBOWCTB THUIPOKCHUAA QIIOMUHUS U
TUAPOKCUA [IMHKA, PEIIEHUE SKCIIEPUMEHTANIBHBIX 3a/1a4 Mo TeMe «BaxkHeillre MeTasibl
Y UX COCJMHEHUSD.



XUMHA U OKPYKAKINAA cpeaa

BemectBa u Marepuanibl B IIOBCEIHEBHOM JKM3HM 4ellOBEeKa. be3omacHoe
UCIIOJIb30BAHUE BEIIECTB M XWMHUYECKHX peakiuii B ObiTy. IlepBas mnomoinps mnpu
XUMHYECKUX 0KOTraxX U OTPaBJICHUSIX.

XUMHUUYECKOE 3arps3HEHUE OKpyXkaromed cpeabl (TpenenbHas — JOMyCTUMAs
KOHIIEHTpaIus Beects, ganee — [[JIK). Posib xuMuu B pelieHuu 3K0JIOTHYECKUX TPOOIIEM.

Xumuueckuii IKCnepumMenm:

u3ydeHue oOpa3loB MaTrepuanoB (CTEKJIO, CIJIaBbl METalIOB, IOJIMMEpHBIC
MaTepuabl).

Mesxcnpeomemmnbwie ceasu

Peasmszanmst MeXnpeaMETHBIX CBSI3€M NP HM3YYEHMM XUMUM B 9  Kiacce
OCYLIECTBJISIETCS YePE3 UCIOJIb30BAHUE KAaK OOIIMX €CTECTBEHHO-HAYYHBIX IMOHATUMN, TaK U
NOHSATUM, SBJIIOIIUXCS CUCTEMHBIMHU JJISI OTACJIBHBIX PEAMETOB €CTECTBEHHO--HAYYHOTO
LUKJIA.

OO011ue ecTecTBEHHO-HAy4HbIE MOHATHS: HAYYHBIH (akT, TUIOTE3a, 3aKOH, TEOPHUs,
aHaJlu3, CHUHTE3, Kilaccu(UKalus, TMNEepUOJUYHOCTb, HAONIOJECHUE, DSKCIEPUMEHT,
MOJIETTUPOBAaHUE, H3MEPEHHE, MOJENb, SBJICHHE, MapHUKOBBIA 3(deKT, TexHoorus,
MaTepHuabl.

®u3uka: Marepusi, aToOM, B3JEKTPOH, MPOTOH, HEUTPOH, HMOH, HYKJIWJA, HU30TOIIbI,
PaAMOAKTUBHOCTh, MOJIEKYJIA, JJIEKTPUYECKHI 3apsl, MPOBOAHUKHU, IOIYIPOBOJIHUKH,
TURIJIEKTPUKH, (DOTOIIEMEHT, BEIIECTBO, TEJNO, 00BEM, arperaTHOE COCTOSIHHE BEILECTBA,
ra3, pacTBOp, pacTBOPUMOCTb, KPUCTAUIMYECKAs PEIMIETKA, CIUIaBbl, (PU3HUYECKUE
BEJIMYMHBI, €AUHULBI U3MEPEHHS, KOCMUYECKOE MPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, CONHIIE.

buonorus: porocunres, npixanue, onocdepa, 3xkocucTeMa, MUHEpaJIbHbIE yA00pEHMUS,
MUKPO3JIEMEHTBI, MAKPOIJIEMEHTHI, MUTATEJIbHbBIE BEIIECTBA.

['eorpadusi: atmocdepa, ruapochepa, MHHEpaTbl, TOPHBIE TMOPOJIbI, IOJE3HBIC
MCKOIIa€MBbI€, TOIIJIMBO, BOJIHBIE PECYPCBHI.

IINIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA HPOI'PAMMBI 11O
XNMHHU HA YPOBHE OCHOBHOI'O OBIHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIngHOCTHBIE PEe3yJbTAaThl OCBOCHHS MPOrPAMMbl OCHOBHOI'O 0O0IIEr0 0O0pa3oBaHMS
JOCTUTAIOTCST B XOA€ OOy4YeHUsT XUMUU B €IUHCTBE Y4e€OHOW M BOCHUTATEIHLHOU
JNEATEIbHOCTH B COOTBETCTBUM C TPAAUIIMOHHBIMU POCCUHUCKHMH COLMOKYJIbTYPHBIMU U
JTyXOBHO-HPABCTBEHHBIMH IICHHOCTSIMU, MPUHSITHIMU B OOIIECTBE MpaBWIAMU U HOpMaMu
MOBEJICHUS U CIIOCOOCTBYIOT IMPOIECCaM CaMOIO3HAHMS, CAMOPA3BUTHUS M COIMATIU3AIlUN
00yJaroImxcs.

JIM9HOCTHBIE PE3yNbTaThl OTPAKAIOT TOTOBHOCTH OOYYAIOIINXCS PYKOBOJICTBOBATHCS
CHCTEMOM MO3UTUBHBIX [IEHHOCTHBIX OPUEHTAIIUN U PACIIMPEHHE OIbITA ACATEILHOCTH Ha
€€ OCHOBE, B TOM YMCJIC B YaCTH:

1) IaTPHOTHYECKOT0 BOCIIMTAHHUS

LIEHHOCTHOTO OTHOUICHHS K OTE€YECTBEHHOMY KYJbTYPHOMY, HCTOPUYECKOMY U
HAYyYHOMY HACJEAuI0, MIOHUMAHUS 3HAYCHUSI XUMUYECKOW HAyKH B )KU3HU COBPEMEHHOTO
00111ecTBa, CHOCOOHOCTH BJIJIETh IOCTOBEPHON MH(MOPMAIIMEH 0 IEPEAOBBIX JOCTHKEHHUIX



M OTKPBITHSX MEPOBOW M OTEYECTBEHHON XMMHUH, 3aNHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX
00 ycTpoicTBE MHpa U OOIIECTBA;

2) Tpa’kIaHCKOT0 BOCTIMTAHMSA:

NPEJCTABICHUS O COIMATBHBIX HOPMax M MpaBUjIaX MEKINIHOCTHBIX OTHOIICHUH B
KOJUICKTUBE, KOMMYHHKAaTUBHOW  KOMIIETCHTHOCTH B  OOIIECTBEHHO  IMOJIC3HOM,
y4eOHO-MCCIIeI0BAaTEILCKOM, TBOPUECKON W APYTHX BUIAX JEATEIHHOCTH, TOTOBHOCTH K
Pa3HOOOpa3HOW COBMECTHOM JEATEIHLHOCTH MPH BBHITOJTHCHUH YYCOHBIX, TTO3HABATEIHLHBIX
3a/1ay, BBIMOJHEHUU XHMHYCCKUX OKCIEPUMEHTOB, CO3JIaHUW Y4YEeOHBIX IPOCKTOB,
CTPEMJICHHSI K B3aMMOIIOHMMAHHWIO W B3aWMOIIOMOIIHM B TIPOIECCE OTOW YyUIeOHOU
JeSTETPHOCTH, TOTOBHOCTH OIICHUBATh CBOE MOBEJICHNWE W MOCTYIIKM CBOMX TOBAPHINECH C
MTO3UIIUHA HPABCTBEHHBIX M MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIICICTBHI MOCTYIIKOB;

3) HEHHOCTH HAYYHOT0 MO3HAHHUS:

MHUPOBO33PEHYECCKUE TIPEJCTABICHUS O BEIIECTBE M XUMHUYECKOW pPEaKIIHH,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHs HAYKH M COCTABIIAIONINE OCHOBY JIJIs
MOHUMAaHUsl CYIIHOCTH HAyYHOM KapTUHBI MHUpA, TPEACTaBICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTUSI MPUPObI, B3aUMOCBS3AX YEJIOBEKa C MPUPOJAHOU CPEIoH, O
POJIM XMMUU B TTO3HAHUU ITUX 3aKOHOMEPHOCTEH;

MO03HABATENIbHBIE MOTHUBBI, HAMPABJICHHbIC HA MOJIYYCHHE HOBBIX 3HAHUM MO XWMHH,
HEOOXOaMMBIC NI O0BSICHEHUS HAOJI0IaeMbBIX MPOIIECCOB W SIBJICHUM, IMO3HABATEIHHOM,
WH)OPMAITMOHHOW M YUTATEIBCKOW KYJIbTYphI, B TOM YHCJIE HABBIKOB CAMOCTOSITEIIBHON
paboTHI ¢ y4eOHBIMU TEKCTaMH, CIIPABOYHOMN JUTEPATYPOU, MTOCTYITHBIMH TEXHUYCCKUMU
cpencTBaMu HHGOPMAITMOHHBIX TEXHOJIOTH;

HMHTEpeC K OOYUYEHUIO U MO3HAHUIO, JIF0O03HATEILHOCTh, TOTOBHOCTh U CITIOCOOHOCTH K
caM000pa30BaHUIO0, MPOCKTHOW W WCCIIENOBATEILCKON JCSITEIBHOCTH, K OCO3HAHHOMY
BBIOOPY HAMPABIICHHOCTH M YPOBHS OOYYCHHS B JAIbHCHUIIICM;

4) popMHUpOBaHUSI KYJIbTYPbI 310POBbSI:

OCO3HaHHWE IIEHHOCTH >KM3HU, OTBETCTBEHHOTO OTHOIIECHHUS K CBOEMY 370POBBIO,
YCTAaHOBKM Ha 3JI0POBBIA 00pa3 >KW3HHU, OCO3HAHHUE TMOCIEICTBUA M HENPUSTHUE BPEIHBIX
npuBblueK  (YmoTpeOJieHuss  alKoroJisi, HapKOTUKOB, KYypeHHs), HE0OXOJAUMOCTU
cOOTI0/IeHHs MTpaBUil 6€30MacHOCTH MPU OOPAIICHUH C XUMUUYECKHUMH BEIIECTBAMU B OBITY
Y PEAIbHOM KU3HU;

5) TpyA0BOr0 BOCIIMTAHHUS:

WHTEpPEC K MPAKTHYECKOMY H3Y4YCHHUIO Tpodeccwii W Tpylda pa3IMdHOTO poja,
yBaOKEHUE K TPYAy W pe3yJbTaTaM TPYIOBOW IEATEIHLHOCTH, B TOM YHCJIC Ha OCHOBE
MPUMEHEHUS TPEAMETHBIX 3HAHWW 10 XWMHH, OCO3HAHHBIM BBIOOp WHIWBHIYyATBHOU
TPACKTOPHH MPOIOJDKCHUS 00pa30BaHMS ¢ YIETOM JIMYHOCTHBIX HHTEPECOB M CITIOCOOHOCTH
K XUMHUH, OOIICCTBEHHBIX MHTEPECOB W IMOTPEOHOCTEH, YCIENTHOW MpodecCHOHATBHON
NCATETPHOCTH W Pa3BUTHUA HEOOXOJMMBIX YMEHHH, TOTOBHOCTH aJalTHPOBAThCSI B
poeCCUOHATILHOM Cpeie;

6) 3K0JOrHYecKOro BOCIIMTAHUS

HKOJIOTHYECKHU I1eJIeCO00pa3HOe OTHOIIEHHWE K MPHUPOJE KaK MCTOYHHKY KMU3HU Ha
3emuiie, OCHOBE €€ CYIIIECTBOBAHUS, IOHUMAaHUE IICHHOCTH 3JI0POBOTO U O€30macHOTo 00pasa
KU3HHU, OTBETCTBEHHOE OTHOIIEHHWE K COOCTBEHHOMY (PU3UUYECKOMY H TCUXUYECKOMY
3JI0POBBIO, OCO3HAHUE IIECHHOCTH COOJTIOICHH S TTPaBUIT 0€30TMIaCHOTO MOBEICHUS TIPU padoTe
C BEIIECTBAMH, a TAKXKE B CUTYAIHMAX, YTPOIKAIOIIMX 3I0POBBIO U )KU3HU JTFOJCH;

CIIOCOOHOCTH TTPUMEHSTH 3HAHUS, TIOJTy9aeMble TIPU U3YUCHUU XUMUH, JIJIS PEIICHUS
3a/a4, CBS3aHHBIX C OKPYXKAIOIIEH NPUPOJHONW CpEIoid, /s TIOBBIINICHUS YpPOBHS



AKOJIOTUYECKOMN KYJIbTYPbI, OCO3HAHUA r7100a7I5HOTO XapaKTepa SKOJOIrH4YCCKHUX HpO6JIeM )41
HYTCﬁ HUX PpCIICHUA MOCPECACTBOM MCTOJ0B XHUMHHU, SKOJIOTHUCCKOIO0 MBIIJICHUSA, YMCHHA
PYKOBOJACTBOBATLCSA UM B HOSHaBaTeﬂbHOﬁ, KOMMYHHK&THBHOﬁ u COHH&J’IBHOﬁ IMIPAaKTHUKC.

METANPEIMETHBIE PE3YJIBTATDBI

B cocTtaBe meTanpeIMeTHBIX Pe3yIbTaTOB BBIACISIOT 3HAYUMBIC I (HOPMHUPOBAHHMS
MHUPOBO33pEHHUS OOIICHAYYHbIC TOHITHS (3aKOH, TEOPHs, MPHUHIUI, THUMOTe3a, (akT,
CHUCTEMA, TPOIECC, IKCIEPUMEHT M JPYTroe.), KOTOPhIC HCIIONB3YIOTCS B €CTECTBEHHO-
HAyYHBIX YYEOHBIX MpEeAMETaX W TO3BOJISIOT HAa OCHOBE 3HAHWM M3 JTUX NPEIMETOB
(dhopMHUpPOBaTh TPEACTABJICHUE O IEJIOCTHOW HAyYHOW KapTHHE MUpPA, U YHHBEPCAIbHBIC
y4eOHbIE JEWCTBUS (TIO3HABATEIbHBIC, KOMMYHHUKATHUBHEIC, PETYJATHBHBIC), KOTOPHIC
obOecrieunBarOT (HOPMHUPOBAHWE TOTOBHOCTH K CaMOCTOATEIHLHOMY IUIAHUPOBAHUIO U
OCYIIECTBIICHUIO YUEeOHOH NeATeIbHOCTH.

Ilo3naBaTebHbIE YHUBEPCATbHbBIE YUeOHbIE /1eiicTBUSA

ba3zoBble 1ornyeckue AecTBUA:

YMEHUSI HCIOJBb30BaTh MPUEMBI JIOTHYECKOTO MBIILICHUSI MPU OCBOCHUM 3HAHMIA:
PacKpbhIBaTh CMBICT XWMHUYECKHX TOHSITHM (BBIACNIATh HMX XapaKTepHBbIE MPU3HAKH,
yCTaHaBJIMBAaTh B3aUMOCBS3b C JPYTUMHU TOHATUSIMH), HCIOJB30BaTh MOHSATUS IS
OOBSCHEHHSI OTACIBHBIX (DAKTOB W SBJICHWW, BHIOMpPATh OCHOBAHWS W KPUTEPHUH IS
KIaccu(puKanmuy XUMUYECKAX BEMIECTB M XHMHUYCCKHX pEaKIHi, YyCTaHABIWUBATH
MIPUYMHHO-CJICJACTBEHHBIC CBSI3U MEXKIY OOBCKTAMH HW3Y4YEHUS, CTPOUTH JIOTHYCCKUE
paccyxnaeHus (MHIYKTUBHBIC, JCIyKTHBHBIC, II0 AaHAJIOTHWH), JCNaTh BBIBOJLI M
3aKITFOYCHUS;

YyMEHHE TIPUMEHATh B  TMPOIECCE IO3HAHWS TMOHATHA  (TIPEIMETHBIE W
MeTaIpeAMETHBIC), CHUMBOJIMYECKUE (3HAKOBBIC) MOJEIH, HCIIOJIB3yEeMbIe B XHMHH,
peoOpa3oBbIBaTh MIMPOKO TMPUMEHSIEMbIE B XUMHUU MOJICTbHBIC MPEACTaBICHUS —
XUMHUYECKUN 3HAK (CMMBOJI 3JIEMEHTa), XuMHu4ueckas ¢GopMysa U ypaBHEHHE XUMUYECKOU
peakiMu — TPH PEIICHUH y4eOHO-TIO3HABATEIbHBIX 3a7a4, C y4ETOM JTHUX MOJCIbHBIX
MPEICTABICHUM BBISBISATh M XapaKTEPHU30BaTh CYIIECCTBEHHBIC MPU3HAKK H3Y4aeMBbIX
OOBEKTOB — XUMHUYECKHX BEIIECTB W XHUMHUYECKUX PEAKIUW, BBIABISATH OOIIHE
3aKOHOMEPHOCTH, TPUYHUHHO-CIEACTBEHHBIE CBSI3M M MPOTUBOPEYUS B H3y4aEeMbIX
Mporieccax v sIBJICHUSX.

Ba3oBble uccienoBaTebCcKue eiiCTBUS:

YMEHHE UCTI0JIb30BaTh MOCTABJICHHBIC BOIIPOCH B KAYECTBE MHCTPYMEHTA MTO3HAHUS, a
TaK)kK€ B Ka4eCTBE OCHOBBI I (POPMHUPOBAHUS THUIIOTE3bI MO MPOBEPKE MPaBUILHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

PHOOPETCHHE OIBITA 110 TJIAHUPOBAHKIO, OPTAHU3AIUN 1 TTPOBEICHHUIO YUCHUYECKHUX
DKCIICPUMEHTOB, yMEHHE HAOMIOJaTh 3a  XOJOM  MpoIlecca, CaMOCTOSITEIBHO
MIPOTHO3UPOBATh €T0 PE3ybTaT, (POopMyIHpOBaTH 0OOOIIEHUS U BBIBOJIBI 1O pe3yJbTaTaM
MIPOBEAEHHOTO OMBITA, UCCIEAOBAHMS, COCTABIISATh OTUYET O MPOCIIaHHON padoTe.

Pabora c undopmanueii:

yMEHUE BbIOMpATh, AaHAIM3UPOBATh U MHTEPIPETUPOBATh WHOOPMAITUIO PA3THUHBIX
BUJIOB ¥ (DOPM MpEICTaBICHUS, MOTYyYaEMYIO U3 pa3HbIX HICTOYHUKOB (HAYyYHO-TIOMYJ IS pHAs
JIUTEpaTypa XMMHUYECKOTO COJEpXaHUs, CIpaBOYHBIE Mocobus, pecypchl WHTepHeTa),
KPUTHYECKH OIEHUBATH IMPOTHBOPESUYUBYIO U HEAOCTOBEPHYIO HH(DOPMAITHIO;

yMEHUE TIPUMEHSTh pAa3JIMYHbIE METOABI W 3alpochl TPH TIOUCKE W OTOOpe
MHPOPMAITUU ¥ COOTBETCTBYIONIUX JaHHBIX, HEOOXOTUMBIX JJISl BHIMIOTHEHUS YYEOHBIX U



MO3HABATENbHBIX 3aJa4 ONpeeiIEHHOr0 THUMa, MNpUOOpEeTEeHUuEe OmnbiTa B 00JIacTU
UCIOJIb30BaHUS MH()OPMAITMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTH, OBJIaJICHUE KYJIbTYPO
AKTUBHOTO MCHOJB30BAHMS PA3MYHBIX MMOUCKOBBIX CHUCTEM, CAMOCTOATENILHO BHIOMpATH
ONTUMAaJIbHYI0 (hOpPMY MpeICTaBIeHU MHGOPMALIMK U WILTIOCTPUPOBATH pElllaeMble 3a/1a4u
HECJIOKHBIMHU CXEMaMH, AuarpaMMaMi, IpyruMu (popmamMu rpaduku U KX KOMOUHAIUSMU;

yMEHHE UCIOIB30BaTh U aHAJIM3UPOBATh B MpOIlecce YUEOHOH U MCCIeA0BaATEIbCKOM
AESTeNbHOCTH WH(OPMALMIO O BIUSHUU MPOMBIIUIEHHOCTH, CEIbCKOTO XO3AWUCTBA U
TPAHCIIOPTA HA COCTOSIHUE OKPY>KAIOIIECH MPUPOTHOMN Cpebl.

KoMMyHuKaTHBHBIE YHHBeEpPCAJIbHBbIE y4eOHbIe J1eHCTBUS:

YMEHHS 3aJaBaTh BOMPOCHI (B XOJi¢ auaiora W (Wiau) JUCKYCCUH) IO CYIIECTBY
o0CyX1aeMoil TeMbl, (OPMYJIUPOBATH CBOM MPEAJIOKEHUS OTHOCUTEIHHO BBITOIHEHHS
MPEJUTOKEHHON 3a]1a4u;

YMEHHUS MPEACTABIATH MOJTYYECHHBIE PE3YJIbTaThl MMO3HABATEIBHOW AECSATEIBHOCTU B
YCTHBIX M MHUCBMEHHBIX TEKCTax; JelaTh IPE3CHTAlMI0 pe3yJIbTaTOB BBHIMOJIHEHUS
XUMHUYECKOTO 3KclepuMeHTa (J1abopaTOPHOTO OMbITa, J1abOpaTOpHOM pabOTHI IO
HCCJIETIOBAaHHUIO CBOWCTB BELIECTB, Y4E€OHOTO MPOEKTA);

YMEHHMsI y4eOHOr0 COTPYAHUYECTBA CO CBEPCTHUKAMU B COBMECTHOM IMO3HABATEIbHON
U HCCIIEOBATEIbCKON NEATEIBHOCTH MPH PEIICHUH BO3HUKAIOIIUX MPOOJIEM Ha OCHOBE
y4éTa OOIMX MHTEPECOB U COTrJacoBaHUsI MO3UIMM (0OCyXIeHus, OOMEH MHEHHSIMU,
«MO3TOBBIE IITYPMBI», KOOPJAUHALMS COBMECTHBIX JIEUCTBHIA, ONPEACICHHE KPUTEPHUEB 110
OLICHKE KauyeCTBA BBIITOJIHEHHON PabOThI U IpyTHUE).

PeryisiTuBHBIE YHMBepCcaJbHbIe y4eOHbIe NeHCTBUS:

YMEHUE CaMOCTOSITEIbBHO  ONpENeNsATh LeNu  JeATEIbHOCTH, IUIAHUPOBATh,
OCYLIECTBJISATh, KOHTPOJMPOBaTh W TMPU HEOOXOAUMOCTH KOPPEKTHUPOBATH CBOIO
NeSATEeNbHOCTh, BBIOMpPAaTh HauOosiee 3(P(EKTUBHBIE CHOCOOBI PEIICHHUS YYEOHBIX U
MO3HABATENbHBIX  3a/1a4, CAMOCTOATEIIbHO  COCTAaBJIATh WA  KOPPEKTUPOBATH
MPEUIOKEHHBIM AJITOPUTM JIE€MCTBUM NPHU BBINOJHEHUU 3aJaHAW C YYETOM IOJIyYEHHS
HOBBIX 3HAHUW 00 U3y4aeMbIX OOBEKTaX — BEIECTBAX W PEAKIMIX, OICHUBATH
COOTBETCTBUE IIOJIyYEHHOTO pE3yJibTaTa 3asBJICHHOM LEIU, YMEHHE HCIIOJIb30BaTh MU
aHaJM3UPOBAaTh KOHTEKCTHI, PE/IJIaracMbI€ B YCIOBUU 3a/1aHUI.

INPEAMETHBIE PE3YJIBTATDBI

B cocTtaBe npeaMeTHBIX PE3yJbTATOB MO OCBOCHHUIO 00S3aTEILHOTO COJACpPKaHMS,
YCTaHOBJICHHOTO JaHHOUW pabouel MporpaMmoil, BBIACISIOT: OCBOCHHBIE 00YyYaIOIIUMHUCS
Hay4HbIC 3HAHUS, YMEHUS U CITIOCOOBI IEUCTBUMN, crieriuduieckue A1t mpeAMETHON 001acTu
«XuMus», BUIBI JEATCIBHOCTH IO TMOJYYEHUI0O HOBOTO 3HAHUS, €r0 HMHTEPIpPETAIUH,
peoOpa30BaHUIO U TPUMEHEHHIO B PA3JIMUHBIX YUEOHBIX M HOBBIX CUTYaIIHIX.

K xon1ty o0yuenus B 8 kjacce rpeMeTHbIE pe3yIbTaThl HA 0a30BOM YPOBHE JOJKHBI
oTpaxaTh CHOPMHUPOBAHHOCTH y 00YUAIOIIUXCST YMEHUI:

®pACKpPBIBATh CMBICI OCHOBHBIX XUMUYECKHUX MOHSATHI: aTOM, MOJIEKYJIa, XUMUYECKUA
AJIEMEHT, TPOCTOE BEILIECTBO, CI0KHOE BEIIECTBO, CMECH (OJJHOPOJIHASI U HEOAHOPOHASA ),
BAJICHTHOCTh, OTHOCHUTEJIbHAS aTOMHAs W MOJIEKYJISIpHAsi Macca, KOJIMYECTBO BEIIECTBA,
MOJIb, MOJISIpPHAsl Macca, MaccoBasi J0JIsi XUMUUECKOTO JIEMEHTA B COSTUHEHUH, MOJISIPHBIN
00BbEM, OKCHUJI, KUCIIOTA, OCHOBAHHUE, COJIb, DJIEKTPOOTPHUIIATEIIBHOCTD, CTEIIEHb OKUCIICHMUS,
XUMUYECKasi peakuus, KiacCupuKalus peaklHil: peakiuu COCIUHCHUS, peaKIuu
Pa3JIOKEHUsI, PEaKIUK 3aMEICHUs, peaKIui OOMEeHa, YK30- U SHIOTEPMHUYECKHUE PEaKIIHH,



TEIJIOBOM 3P PEeKT peakiuu, siApo aToMa, FIEKTPOHHBIN CIOW aroma, aTOMHas OpOUTAallb,
paanyc atroMa, XMMHUYECKasl CBS3b, MOJSPHAS M HEMOJIApHAsi KOBaJEHTHAs! CBSI3b, MOHHAsS
CBA3b, MOH, KaTHOH, AaHHOH, pPacTBOp, MaccoBas JOJs BemiecTBa (MpOIEHTHas
KOHIIEHTpAIMs) B pacTBOPE;

® JUTIOCTPUPOBATH B3aWMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHATHA U MPUMEHATH 3TU
MOHATHSI TIPU ONKMCAHUU BEILIECTB U UX NPEBPAIICHUN;

®IICIIOJIb30BATh XMMUYECKYIO CHMBOJIUKY [IJIsi COCTaBieHHs (OpMyJ BELIECTB U
YPaBHCHUN XUMHUYECKUX PEAKIINN;

®OIIPE/ICNIATh BAJIGHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCAMHEHHSIX, CTEIIECHb
OKHCJICHUSI DJIEMEHTOB B OWHApHBIX COCIUHEHUSX, NPUHAJICKHOCTh BEIIECTB K
onpenenéHHOMY KJIaccy COeAMHEHUH o (GopmysiaM, BUJ XUMUYECKOHN CBsI3H (KOBaJIEHTHAs
Y MOHHAs) B HEOPTaHUYECKUX COCANHEHUSX;

epackpeiBaTh cMmbicha [lepuonnueckoro 3akona Jl. . MenaeneeBa: 1eMOHCTPUPOBATH
MMOHUMAHUE TEPUOJUYECKON 3aBUCHUMOCTHM CBOWCTB XHMHYECKHUX OJIIEMEHTOB OT HX
nonoxeHnuss B Ilepuonuueckoid cHUCTEME, 3aKOHOB COXpaHEHUSI MacChl BEIIECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YYEHHsI, 3aKOHa ABOTaJipo;

®OIMCHIBATh W XapakTepu3oBaTh TaOIMuHyr0 (opmy Ilepuognueckoit cuctemsl
XUMUYECKUX DJIEMEHTOB: pa3jinuyaTh MOHATHUS «rJ1aBHas mnoarpynna (A-rpynma)» u
«mobounas mnoxarpynmna (b-rpymma)», Mansie W OOJbIIME TEPUOJBI, COOTHOCUTH
0003HaueHus, KOTOpble HMeroTca B Tabmmie «llepmonnueckas cucremMa XUMHUYECKHX
anemeHTtoB JI. M. MenneneeBa» € YUCIOBBIMU XAPAaKTEPUCTUKAMHU CTPOCHHUS aTOMOB
XUMHUYECKUX JIEMEHTOB (COCTAB U 3apsij AApa, 00IIee YUCIIO JIEKTPOHOB U PACTIPEIETICHUE
UX 10 3JIEKTPOHHBIM CJIOSIM);

exylacCU(UUUPOBATh  XMUMHUYECKHE  DJIEMEHThl, HEOPraHWYECKUE  BEIIECTBa,
XUMUYECKHE pEaKIUu (II0 YUCIY M COCTaBy Y4YACTBYIOIIMX B PEAKIMH BEIIECTB, IO
TeroBoMy 3G PexTy);

®XapaKTepHU30BaTh (OMUCHIBATH) OOIIME XMMUYECKUE CBOMCTBA BEILIECTB Pa3IMYHBIX
KJIaCCOB,  NOATBEpXKJasi  OMNHCaHWE  MpPUMEpPaMU  MOJEKYJSIPHBIX  YpaBHEHUU
COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIUI;

®[IPOTHO3UPOBATH CBOMCTBA BEUIECTB B 3aBUCUMOCTU OT UX KaU€CTBEHHOI'O COCTaBa,
BO3MOKHOCTH MPOTEKAHUSI XUMUYECKHUX MTPEBPAILCHHUI B PA3JINYHBIX YCIOBUSX;

®BBLIYMCIIATh OTHOCHUTEIBHYK) MOJIEKYJIIPHYIO W MOJISIDHYIO MAacChl BEILECTB,
MacCOBYIO JIOJIF0 XMMHUYECKOr0 3J€MEHTa IO (opMyJsie COCTUHEHHs, MACCOBYIO OO
BEILIECTBA B PACTBOPE, MPOBOJINUTH PACUETHI IO YPABHEHUIO XUMUYECKON pEAKLUY;

®[IPUMEHSATh OCHOBHBIE ONEPALMN MBICIUTENBHOU ACSATENBHOCTH — aHAJIU3 U CUHTE3,
CpaBHEHHE, OOOOIIEHUEe, CHUCTEMaTHU3alNIo, KJIacCU(UKAIINIO, BBISABICHUE MPUUYUHHO-
-CIIEICTBEHHBIX CBSI3€M — JJII M3Y4YEHHUS CBOMCTB BELIECTB UM XHMHUYECKUX PEaKIIH,
€CTECTBEHHO-HAY4YHbI€ METOJbl MO3HAaHUS — HAOJIOJIEHUE, U3MEPEHHE, MOJICIUPOBAHME,
AKCTIEPUMEHT (pEasIbHbIN U MBICTIEHHBIN );

eClie/IOBaTh TMpaBUJiaM TMIOJb30BAHUS XHUMHYECKOM TOCY/I0OM W J1abopaTOpHBIM
o0opy/lOBaHMEM, a TaKXe NpaBujaM OOpalleHHs C BEIIECTBAMU B COOTBETCTBHM C
WHCTPYKITUSIMU TIO BBITIOJHEHUIO J1a0OPATOPHBIX XUMHYECKUX OMBITOB MO TOIYYCHHIO H
cOOMpPaHUIO ra3000pa3HBIX BEIIECTB (BOJOPOIa U KUCIOPOAa), IPUTOTOBJICHHIO PACTBOPOB
C ONpEAETEHHOM MAacCCOBOW HOJIEM PACTBOPEHHOIO BEIIECTBA, INIAHUPOBATH U NMPOBOJAUTH
XUMHUYECKUE SKCIIEPUMEHTBHI 110 PACIIO3HABAHUIO PACTBOPOB LIEI0UYEH U KUCIIOT C TOMOILBIO
WHJUKATOPOB (JaKMycC, peHOoN(TaIenH, METUIIOPAHXK U IpyTHe).



K koHiry oOyudenust B 9 Kiacce npeIMETHBIE pe3yIbTaThl HA 0a30BOM YPOBHE JTOJIKHBI
oTpaxaTh CHOPMHUPOBAHHOCTh y 00YYAIOIIUXCS YMEHUI:

®PACKPHIBATh CMBICII OCHOBHBIX XUMUYECKUX MOHATHNA: XUMUYECKUN DJIEMEHT, aTOM,
MOJIEKYJIa, UOH, KaTUOH, aHHOH, IPOCTOE BELIECTBO, CI0KHOE BELIECTBO, BAaJEHTHOCTb,
ANEKTPOOTPULIATENBHOCTD, CTEIIEHb OKUCIICHUSI, XUMUYECKasl PEaKIlusl, XUMUUECKas CBS3b,
TEIUIOBOM 3 deKT peakuuu, MOjb, MOJSIPHBIM 00BEM, pacTBOp, DIEKTPOIUTHI,
HEIJIEKTPOJUTHI, AJEKTPOJUTUYECKAs JUCCOLMAIMS, pEaKIUd HOHHOIo OOMEHa,
KaTajn3aTop, XHMHYECKOE€ paBHOBECHE, OOpaTMMble W HEOOpATHUMbIE PEAKIIHH,
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIE PEAKIINH, OKHCINUTEIb, BOCCTAHOBUTEIb, OKUCIEHUE U
BOCCTaHOBJICHHE, AJJIOTPONUs, aM(POTEPHOCTh, XUMUYECKasi CBS3b (KOBAJIEHTHAs, HOHHAS,
MeTaNInYecKasi), KpUCTaNIMYecKas penieTka, KOppo3us METaIOB, CIUIaBbl, CKOPOCTb
XUMHUYECKOHN peakIinu, npeaenbHo qomycrumast konrenTpauus [1JIK Bemectsa;

¢ IJTIOCTPUPOBATHh B3aWUMOCBSI3b OCHOBHBIX XMMHUYECKUX TIOHATHA W MPUMEHSATH 3TH
TTOHSTHUS TIPY ONMCAHUH BEIIECTB M UX MPEBPAIICHU;

®ICIIOJIb30BATh XMMUYECKYIO CHMBOJIUKY [IJIsl COCTaBJi€HHS (OpPMYJ BELIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUM;

®OIPE/ICNATh BAJICHTHOCTh M CTENECHb OKHUCJICHUS XUMHUYECKHUX OJJIIEMEHTOB B
COCIMHEHUSIX PA3IMYHOIO COCTaBa, MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIaccy
coelUHEHU 10 (QopmylaM, BHUJ XUMUYECKONM CBsI3M (KOBaJeHTHAsi, MOHHAs,
MeTaJuIMuecKasi) B HEOPraHMYECKUX COCMHEHUSX, 3apsij] MOHA [0 XUMUYECKON Gopmyiie,
XapakTep cpeAbl B BOJHBIX pacTBOpax HEOPraHWYECKUX  COCIUHEHWM, THII
KPUCTAJUIMYECKON PEMIETKH KOHKPETHOTO BELIECTBA;

epackpbiBaTh cMbIch [lepuoanueckoro 3akona Jl. 1. MeHnneneesa u 1eMOHCTPpUPOBATh
ero MOHUMAaHME: OIHUCHIBATh M XapakTepu3oBaTh TabiuuHyro (opmy Illepuomnueckoit
CHUCTEMbl XUMHUYECKHUX JIEMEHTOB: pa3iMuaTh MOHATUS «TJIaBHAs nmoArpynna (A-rpymma)»
u «mobounas mnonarpymnmna (b-rpynma)», manble u OONBIINME TMEPUOMABI, COOTHOCUTH
0003HaueHHUsA, KOTOpPhIE HWMEIOTCS B TMEPUOAMYECKONW Tabiuile, C YUCIOBBIMHU
XapaKTEPUCTUKAMU CTPOCHUSI aTOMOB XMMHUYECKHUX JJIEMEHTOB (COCTaB W 3apsj sipa,
oOlIiee 4ucio 3JIEKTPOHOB W PACTIPEIEICHHE UX MO JJIEKTPOHHBIM CIIOSM), OOBSCHATH
o01ue 3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB 3JIEMEHTOB M UX COCIUHEHUH B Mpejenax
MaJIbIX TIEPUOIOB U TJIABHBIX MOATPYII C YYETOM CTPOCHHS MX aTOMOB;

eKyacCUPUUUPOBaTh ~ XMMHYECKHE  DJIEMEHTHl, HEOPraHWYEeCKHME  BEIlECTBa,
XUMUYECKue peakuuu (Mo YMCIy M COCTAaBY YYAaCTBYIOIIUX B PEAKIMM BEMIECTB, IO
TerioBoMy 3 PeKTy, 0 UBMEHEHHUIO CTENIEHEH OKUCICHUSI XUMUUECKUX DJIEMEHTOB);

eXapaKTepU30BaTh (OMHUCHIBATh) OOIIME U CHEHUPUUISCKUE XHUMHYECKHUE CBONCTBA
MPOCTBIX M CJIOKHBIX BEIIECTB, MOATBEPKIas OMHUCAHUE MPUMEPAMHU MOJICKYJSPHBIX U
MOHHBIX YPABHEHHUI COOTBETCTBYIOIIUX XUMUUYECKHUX PEAKITUN;

®COCTaBJISITh YPAaBHEHUS BJIEKTPOJUTUYECKON IUCCOLMALIMM KHUCIOT, ILIEIoYed |
COJICH, TOJHBIE M COKpAIIEHHBIE YpaBHEHHUS pEaKlUMil HOHHOTO OOMEHa, ypaBHEHUS
peaKkiMii, MOATBEPKAAIOIINX CYLIIECTBOBAHWE TN'€HETUYECKOM CBSI3U MEX]y BEIleCTBaMU
Pa3IMYHBIX KIJIACCOB;

®PACKpBIBATh CYITHOCTh OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIINI MOCPEICTBOM
COCTAaBJICHHSI DJIEKTPOHHOTO OajaHca ITHX PEaKIni;

®IPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT X CTPOEHHS, BO3MOXHOCTHU
MPOTEKAHUSI XUMUYECKUX MPEBPAICHUI B PA3TUYHBIX YCIOBUSX;



®BLIYNCIISATE OTHOCUTEJBHYI0 MOJEKYJISAPHYI0O M MOJISIPDHYIO MacChl BEIIECTB,
MacCOBYIO [JOJIF0 XMMHYECKOI'O 3JIEMEHTa IO (POpMyJie€ COEAUHEHMS, MACCOBYIO JIOJIIO
BEIIECTBA B paCTBOPE, IPOBOJUTH PACUETHI 10 YPABHEHUIO XUMUYECKOHN peakluy;

eCcOOMIOIaTh TMpaBUjia TMOJH30OBAHHUS XUMHUYECKOW TMOCYIOW U J1abopaTOPHBIM
o0Opy/mOBaHMEM, a TaKKe IMpaBWiIa OOpalleHHs C BEIIeCTBAMHU B COOTBETCTBUU C
MHCTPYKIUHUSMHU IO BBITIOJHEHUIO JTAOOPATOPHBIX XMMHUYECKUX OMBITOB MO MOJYyUYEHHUIO U
cOOMpPaHUIO Ta3000pa3HBIX BEIIECTB (aMMHAaKa U YTIIIEKHUCIIOTO ra3a);

®[IPOBOJUTH PEAKIINH, TIOATBEPHKAAIOIINE KaU€CTBEHHBIN COCTaB pa3IMYHbIX BEILIECTB:
pacrno3HaBaTh ONBITHBIM IIyTEM XJIOpUA-, OpOMU-, HOAU-, KapOOHAT-, pocdar-, cunmkaT-
, Cynb(aT-, TUIPOKCHUI-UOHBI, KAaTUOHBI AaMMOHMS U HOHBl M3yYEHHBIX METaJJIOB,
IPUCYTCTBYIOIIME B BOJHBIX PACTBOPAaX HEOPTaHUYECKUX BEILIECTB;

®[IPUMEHSITH OCHOBHBIEC OTEPAIN MBICIUTELHOMN JAeSITEIbHOCTH — aHAJIN3 U CUHTE3,
CpaBHEHHUE, 0000IIeHNEe, CHCTEMAaTU3alUIO, BBISABICHNE IPUYMHHO-CIICJICTBEHHBIX CBS3€H —
JUTS U3YYEHUS CBOMCTB BEIECTB M XMMHUYECKHUX PEAKIUN, €CTEeCTBEHHO-HAYYHBIE METOIbI
MO3HAHUS — HAONIOICHHE, W3MEpPEHUE, MOJCIUPOBAHUE, IKCIEPUMEHT (pEaIbHbI U
MBICJIEHHBIN).

TEMATHYECKOE IINTAHUPOBAHHUE

Bo3mokHOCTB
Ne KoJu-Bo
u/n HaumeHnoBaHue pa3iesioB/TeM qacop | MCNO/IB30BAHUS
90P, YMM
8 kiacc 68
1 | IlepBoHavajbHbIe XMMUYECKHE NOHSTHS 20
11 XuMus — BaXcHAS 00J1aCTh €CTECTBO3HAHUS U 5 https://resh.edu.ru
PAKTHYECKOH JIeITEIbHOCTH YeJI0BEeKa
1.2 | BemecTBa 1 XUMHUYECKUE PEAKIIUN 15 https://resh.edu.ru
2 Ba:xkHeilue npeacTaBuTeJ M HEOPraHMYECKHUX 30
BeleCTB
2.1 | Bo3ayx. Kucnopon. ITorsitre 06 okcuaax 6 https://resh.edu.ru
2.2 | Bogopoa. [ToHATHE O KUCIIOTAX M COJISX 8 https://resh.edu.ru
2.3 | Bona. PactBopsl. [ToHsiTHEe 00 OCHOBaHHUSAX 5 https://resh.edu.ru
2.4 | OCHOBHBIC KJIACChl HEOPTaHUYECKUX COCTUHCHUI 11 https://resh.edu.ru

IHepuoanuecknii 3axoH u Ilepuoguveckasn
cucreMa xumudeckux dJjiementon /1. U.

3 | MenaeneeBa. CTpoeHue aToM0OB. XUMHUYECKAasI 15
cBsI3b. OKMCJIUTEIHHO-BOCCTAHOBUTEIbHbIE
peaxkiun

[Meproawueckuii 3akoH u [leproanueckas cuctema https://resh.edu.ru
3.1 | xummueckux snementoB [l. . Menneneena. 7
Ctpoenue atoma
3.9 Xumudeckas CBsA3b. OKHCIUTEIILHO- 8 https://resh.edu.ru

BOCCTAHOBHUTCJIbHBIC PCAKIINHU




Pe3epBHOE Bpemst

Bo3mokHOCTB
Ne KoJu-Bo
w/n HaumeHoBaHUe pa3esioB/TeM wacop | MCMO/Ib30BaHUS
0P, YMM
9 kiacc 68
1 | BemecTBo U XUMHYECKHE PeaKINH 17
11 [ToBTOpeHue u yriryOaeHne 3HAHUH OCHOBHBIX 5 https://resh.edu.ru
| pa3zmenoB Kypca 8 Kiacca
19 OCHOBHUBIG 3aKOHOMEPHOCTH XUMUYECKHUX 4 https://resh.edu.ru
peakuuii
13 DJICKTPOIMTAYCCKAS JUCCOIUAITHS. XUMUICCKUE 8 https://resh.edu.ru
peaKIiK B PacTBOpax
2 | Hemerayibl U X COeIMHEHUSI 25
21 OOmas xapakTeprucTUKa XUMUIECKHIX JIEMEHTOB 4 https://resh.edu.ru
"~ | VIIA-rpynnsl. ["anoreHst
29 OOmas xapakTeprucTUKa XUMUIECKHIX DJIEMEHTOB 5 https://resh.edu.ru
" | VIA-rpynnsl. Cepa u €€ coeAuHEHUs
OOmas xapakTepuCcTHKa XUMUYCCKUX DJIEMECHTOB https://resh.edu.ru
2.3 7
VA-rpynnel. A3ot, docdop u ux coenuHeHus
OOmas xapakTeprCcTHKa XUMUYCCKHUX DJIEMECHTOB https://resh.edu.ru
2.4 | IVA-rpynnsl. Yraepoa u KpeMHHH, U UX 8
COCIMHCHHUSI
3 | MeTanjbl M UX COeIMHEHUS 20
3.1 | Obuue cBOKCTBA METAIIIIOB 4 https://resh.edu.ru
3.2 | BaxHeimme METaJIbl M KX COCTUHCHHS 16 https://resh.edu.ru
4 | Xumus 4 OKpy:Kamoas cpeaa 3
4.1 | XuMmus ¥ OKpyKarolas cpeia 3 https://resh.edu.ru
Pe3epBHOE Bpems 3

IHOYPOUYHOE IINTAHUPOBAHHUE
8 KNIACC




Ne KoaunyecTBO Jlara
n/n Tema ypoka 4acoB U3Y4YCHUS
1 [Ipeamet xumuu. Posib XUMUU B )KU3HH YETOBEKA. 1
Temna u BemecTBa
2  ITlonsThe 0 MeTOAAX MO3HAHMS B XUMHH 1
[Ipaktuueckas padora Ne 1 «IIpaBuia paGoTsl B
3 | nmabGopaTopuu U NMpUEMBI OOpAIICHUS C 1
71a00paTOPHBIM 000PYAOBAHHEM
4 I—II/ICTLIUe BemiecTBa U cMecu. CrocoObl pasieeHus 1
cmecei
5 [Ipaktuueckas padora Ne 2 «Pa3znenenue cmeceit (Ha 1
pUMEpPE OYUCTKU MOBAPEHHOM COJIH )»
6  ATOMBI U MOJIEKYJIBI 1
7 XUMHYECKHUE DJIEMEHTHI. 3HAKH (CUMBOJIBI) 1
XUMHUYECKUX IJIEMEHTOB
8 [IpocTbie U CJIOKHBIEC BEIIECTBA 1
9  ATOMHO-MOJIEKYJIIPHOE YUCHHUS 1
3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB. XMMHUECKas
10  ¢opmyna. BaieHTHOCTh aTOMOB XUMHUYECKUX 1
AIIEMEHTOB
11 OTtHocuTenbHast aToMHasi Macca. OTHOCUTENbHAsS 1
MOJIEKYJIIpHas Macca
12 MaccoBas 10151 XUMHUYECKOTO 3JIEMEHTA B 1
COEIMHEHUU
13  KonmuectBo BemecTBa. Moib. MonspHas Mmacca 1
14 Pu3nyecKrue U XUMUYECKHUE SIBJICHUS. XUMUYECKas 1
peakuus
15 HpI/BHaVKH U YCJIOBUS TPOTEKAHUS XUMUYECKUX 1
peakiui
16 3aKOH COXPAaHEHUsI MACChl BEIIECTB. XUMUYECKHE 1
ypaBHEHHUS
17 Briunciiennss KOIU4ecTBa, MacChl BEILECTBA 110 1
YPaBHEHUSIM XUMHUYECKUX PEAKIIAMA
18 Krnaccudukanuys XuMu4eckux peakiui 1
(coenuHeHUs, pasyioKeHHUs, 3aMelleHUs, 0OMEeHa)
19 M. B. JIoMOHOCOB — y4E€HBIN-3HIUKIIONECIUCT. 1
O06001TIeHIE ¥ CHCTeMAaTH3aIMsl 3HAHUH
20 Kontponbshas padora Nel no teme «BemiectBa u 1
XUMHUUYECKUE PEAKITUNY
21 Bo3ayx — cmecsk razos. CoctaB Bo3ayxa. Kucnopon 1

— 3JIEMEHT U IIPOoCTOE BemiecTBO. O30H




Pu3nyecKrne U XUMUYECKHE CBOMCTBA KUCIOPOIa

22  (peaxuuu okucieHus, ropenue). [lonstue 06 1
OKCHJIaX

23 CriocoObl TOTy4eHHs KUCIOpO/1a B TaOopaToOpuu 1 1
MPOMBIIIUIEHHOCTH. [IprMeHeHue Kkucaopoaa
TennoBo# 3h(HEKT XUMHIESCKOW PEaKIINH, TTOHSITHE O

24  TepMOXUMHYECKOM ypaBHEHUH, 3K30- U 1
SHIOTEPMHUYECKUX PEAKIIUSIX

o5 TomnuBo (HedTh, yroyib U MeTaH). 3arpsi3HEHHE 1
BO3]lyXa, CIIOCOOBI €r0 MpeI0TBPAIlCHHUS

26 [Ipaktrnueckas padora Ne 3 o teme «Ilonydenue n 1
coOMpaHue KUCIOpOa, U3yUYEHUE €ro CBOMCTBY»

97 Bosiopos — 351eMEHT ¥ IPOCTOE BEIIECTBO. 1
Haxoxxnenue B mpupoie

28 @u3NYeCKUe U XUMHYECKHE CBOMCTBA BOJIOPO/IA. 1
[IpumMeneHnune Bogopoaa

29 TlonsTHE O KMCIIOTaX U COJSIX 1

30  Cmoco6bl oJy4eHHs BOJIOpPOJia B 1abopaTtopuu 1

31 [Ipaktrnueckas padora Ne 4 no teme «Ilonyuenue u 1
coOupaHue BOJAOPOia, U3yUCHUE €r0o CBOMCTBY

32  MousapHslil 00bEM ra30B. 3akKOH ABOTaIpo 1

33 Briuncnenust o0bE€Ma, KOJIMUECTBA BEIlleCTBA Ta3a Mo 1
€ro U3BECTHOMY KOJIMUECTBY BEIIECTBA UK 00BEMY
Boeruncienus 00bEMOB Ta30B MO YpaBHEHUIO

34  peakiuu HA OCHOBE 3aKOHA OOBEMHBIX OTHOIIICHUN 1
ra3oB

35  ®dwusnueckue U XUMUYECKHE CBOMCTBA BObI 1

36  CocraB ocHoBanuii. [lonstie 06 MHAUKATOpPAX 1
Bopa xak pactBoputens. HackileHHbie u

37  HeHachIIIEHHBIC pacTBOPHI. MaccoBast 1071 1
BEILIECTBA B PACTBOPE
[TpakTudeckas padorta Ne 5 mo teme

38  «lIpuroTtoBiieHHe paCTBOPOB C OMPEICIEHHOM 1
MAaCCOBOH J10JI€M PACTBOPEHHOIO BEILIECTBA»

39 Kontponbshas paborta Ne2 o teme «Kucmnopos. 1
Bonopoa. Boma»

40  Oxcuabl: cocTaB, Kilaccuukaims, HOMEHKIATypa 1

41 [Tomy4yeHne u XMMUYECKHUE CBOMCTBA KUCIIOTHBIX, 1
OCHOBHBIX M aM(pOTEPHBIX OKCHUIOB

42  OcHOBaHHUSA: COCTaB, KJaccu(uKalrs, HOMEHKIATYpa 1

43  TlosyyeHue U XUMHYECKHE CBOMCTBA OCHOBAHUM 1

44 | KucnoTsl: cocTaB, KiaccuduKkalus, HOMEHKIaTypa 1

45 | TlosyyeHue ¥ XUMHUYECKUE CBOMCTBA KUCIIOT 1




Conu (cpegHue): HOMEHKIATypa, COCOObI

46 MOJTYYCHUS, XHMUYECKHE CBOMCTBA .
[Ipaktuueckast pabora Ne 6. Pemienue

47  SKCIEpUMEHTANbHBIX 3a/1a4 10 TeMe «OCHOBHBIE 1
KJIACChI HEOPTAaHUYECKUX COCAMHEHUIN

48 ['eHeTryeckas CBS3b MEXKIY ki1accamu 1
HEOPTaHUYECKUX COCTUHEHUN

49  OO0o01IeHnEe U cucTeMaTH3alus 3HaHUH 1

50 KoHnTtponbsHas padora Ne3 o teme "Q('J'HOBHBIG 1
KJIACCHI HEOPTAHMYECKUX COSAMHEHUI

51 [IepBble MOMBITKU KJIaCCUPUKAUNA XUMUYECKUX 1
aneMeHTOB. [IoHsATHE 0 rpyMnmax CXOJHBIX AIEMEHTOB

52 [lepnognuecknii 3akoH u [leprnonnueckas cucrema 1
xuMu4deckux snemeHToB 1. 1. MenneneeBa

53  Ilepwombl, TPyIIIEI, TOATPYIIIBI 1

54  Crpoenue atoMoB. CocTaB aTOMHBIX sifiep. M30Tormbl 1
CtpoeHue 3EeKTPOHHBIX 000JI0YEK aTOMOB

55  snementoB llepunoanueckoit cucremst /1. U. 1
Menneneena
XapakTepucTuKa XUMHUYECKOT0 3JIEMEHTA 10 €ro

56  monoxenuto B [lepuonnueckoii cucreme 1. 1. 1
MenpaeneeBa
3Hauenue [lepnoanueckoro 3aKkoHa 1Jisl pa3BUTHUS

57  nHayku u npaktuku. JI. 1. MenaeneeB — yuéHbIH, 1
NeJIaror v rpakJIaHuH

58 DNEKTPOOTPUIIATENHHOCTh ATOMOB XUMHYECKUX 1
DJIIEMEHTOB

59 Honnas xumMuueckasi CBA3b 1

60 KosasenTHas nojisipHas XUMHUECKast CBSI3b 1

61 KoBaneHTHas HEMOJSIpHAs XUMUYECKas CBSI3b 1

62  CreneHb OKUCICHUS 1

63  OKHCIUTEIbHO-BOCCTAHOBUTEILHBIC PEAKIIUH 1

64  OxucauTeNu U BOCCTAaHOBUTEIU 1

65 Kontponwshas pabora Ned o teme «CtpoeHue 1
aToMa. XMMHUYECKAs CBSI3b»

66 Pe3epP:HBH71 ypok. O600111eHEe U CUCTEMAaTU3alIUs 1
3HAHHU

67 Pe3epBUHLH?I ypok. O0001IeHre U cuCcTeMaTh3aIus 1
3HAHHU

68 Pe3ep1=:HBH71 ypok. O600111eHre U CUCTEMAaTU3alIUsI 1
3HAHHU

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




9 KUIIACC

Ne KoaunuecTBO Jlara
n/n Tema ypoka 4acoB U3yUYEeHUs
1 [lepnoanueckuii 3axoH. [lepruonnyeckas cucrema 1
xumuueckux sneMeHToB . Y. MenneneeBa
2 3aKOHOMEPHOCTH B H3MEHEHHHU CBOMCTB XUMHUYECKHUX 1
AJIEMEHTOB MEPBBIX TPEX MEPHUOJIOB
3 Knaccudukanus u HoMeHKIIaTypa HEOPTaHUYECKUX 1
BEILIECTB
4 BI/II[I?.I XUMHUYECKOU CBSI3U U TUIIBI KPUCTAITUYECKHUX 1
PELIETOK
KontponbHas padora Nel o teme «IloBTopenue u
5 | yriyOJeHue 3HaHUM OCHOBHBIX Pa3JeioB Kypca 8 1
KJ1acca
5 Knaccudukanys XuMU4ecKUX peakiui mo pa3inyHbIM 1
pU3HAKaM
7 [TonsiTre 0 CKOPOCTH XUMHUUYECKOW peakuuu. [lousaTue 1
0 TOMOT'€HHBIX U T€TEPOTCHHBIX PEAKIIUSIX
[TonaTre o xuMruecKOM paBHOBeCUU. DaKTOPBHI,
8  BIMAMONIME HA CKOPOCTh XUMHUYECKOU PEaKIUU U 1
MOJIOKEHHE XMMHYECKOTO PABHOBECHS
9  OxuCAUTETHbHO-BOCCTAHOBUTEIHHBIC PEAKIIHH 1
10 Teopus anekTpouTHUecKo auccornuanuu. CuiabHbIe 1
U cia0ble IIEKTPOIUTHI
11 WouHble ypaBHEHHS peaKIuit 1
12 XUMHUYECKHUE CBOMCTBA KUCIIOT U OCHOBAaHUM B CBETE 1
MPEJCTaBICHUMN 00 AIEKTPOJIUTHUYECKON JUCCOIUALIUU
13 XUMHYECKHUE CBOMCTBA COJIEW B CBETE MPEIICTABICHUM 1
00 2JIEKTPOTUTHYECKON TUCCOLMAITIT
14 TlousaTHe O TUAPOJIU3E COJICH 1
15 O06006menne u cucTeMaTu3aius 3SHAaHUM 1
16 [Ipaktuueckas padota Ne 1. «Pemenue 1
AKCIIEPUMEHTAJIbHBIX 33124
Kontponbnas padota Ne2 o teme
17 «DnekTponuTryeckas qucconuanus. XuMUYeCKue 1
peaKkIuu B pacTBOpPax»
18 O6HU1asI XapaKTePUCTUKA TaJIOT€HOB. X UMUYECKUE 1
CBOMCTBA Ha IpUMeEpeE XJiopa
19 Xn()vaBozlopoz(. ConsiHast KUCIIOTa, XUMUYECKHE 1
CBOMCTBA, MOJIyYeHUE, TPUMECHEHHUE
20 [Tpaktuueckas padora Ne 2 mo teme «Ilomydenue 1

COJISTHOU KHCJIOTBI, U3YUYEHUE €€ CBOMCTBY




21

Brrunciienns no ypaBHEHUSAM XMMHUYECKUX PEAKIIMM,
€CJIM OJIUH U3 PEareHTOB JIaH B U30BITKE

22

O6mas xapakrepuctuka snemMeHToB VIA-rpymnmbl

23

24

Annorpomabie Mogudukanuu cepsl. Haxoxmenue
Cephl U €€ COCTMHEHUH B ITpUpOie. XUMUYECKUE
CBOWCTBA CEPBI

CepoBojiopo/1, cTpoeHue, GU3NIECKUE U XUMHUYECKUE
CBOMCTBa

25

26

27

Oxcwunpl cepbl. CepHast KHCIIOTa, Pu3ndecKue u
XUMUYECKHE CBONCTBA, TPUMEHEHUE

XUMHUUYECKHE peaKIInu, JIekKaIIHe B OCHOBE
IIPOMBIIIIEHHOTO CITOCO0a MOJIyYeHHS CEpHOMN
KHUCJIOThl. XUMHYECKOE 3arpsi3HEHUE OKPYKAIOIICH
Cpeabl COCTUHEHUSIMU CEPhI

Brrunciaenne MaccoBoil J0JIM BBIXO1a TPOTYKTa
peakIuu

28

29

30

OO611ast xapakTepucTHKa 31eMEHTOB V A-TpymHIibl.
A30T, pacnpocTpaHeHHe B pupojie, (u3ndecKkue u
XUMHAYECKUE CBOKCTBA

AMMHuak, ero Gpu3nyYecKue 1 XUMUIECKHE CBOMCTBA,
NIOJIy4EeHHE U IPUMEHEHHE

[Ipaktuueckas padora Ne 3 no teme «Ilonyuenue
aMMUaKa, U3y4YeHHE €ro CBOMCTBY»

31

32

A30THas KUCOTa, €€ PU3NUECKUEe U XUMUYECKHE
CBOMCTBA

Hcnonbs30BaHWe HUTPATOB U COJIEN aMMOHUS B
KaueCTBE MUHEPAJIbHBIX yI0OpEeHU. XUMHYECKOE
3arpsi3HEHUE OKPYKAIOLIEH Cpeabl COEAUHEHUSIMU
asora

33

34

35

®docdop. Oxeun pocdopa (V) u pocdopnas kuciora,
dbu3uYeCcKre 1 XUMUYECKHUE CBOMCTBA, MOJTYUYCHHE
Ucnonb3oBanue (hochaTtoB B KauecTBE MUHEPATIBHBIX
ya00peHuil. 3arps3HeHre IpUpoIHON Cpebl
docdharamu

VYriepon, pacnpocTpaHeHue B IpUpoie, GU3nvIecKue
Y XUMUYECKUE CBOMCTBA

36

37

Oxcunpl yriepoaa, ux GU3NUYEeCKUe 1 XUMUYECKHE
CBOMCTBA. DKOJIOTUYECKHE MPOOJIEMBI, CB3aHHbBIE C
okcugoM yriepona (1V)

YrosibHas KMCIIOTA U €€ COIU

38

[Ipaktuueckas padora Ne 4 no teme "[lonyuenue
yrieKucioro ra3za. KauectBeHHas peakius Ha
kapOoHaT-uoH"




HepBOHa‘-IaJ'IBHLIe IIOHSTHS 00 OPTraHUYICCKUX

39 BEIIIECTBAX KAK O COCIMHEHUSIX YTIepo/ia .
40 KpeMHHi1 U €ro cCoeqMHEHUS 1
[IpakTuueckas pabora Ne 5. Pemenue
41 »KcnepUMEHTaNIbHBIX 3a7a4 1o TeMe «Baxuenme 1
HEMETAJUTBl U UX COSTMHEHUSD)
42 KontponbHas padora Ne3 no teme «BaxHeitmme 1
HEMETaJUIbl M UX COCTMHEHUS
OO0mas xapakTepUCTUKAa XUMUYECKUX DJIEMEHTOB —
43 MCTALIoB. Mertannuyeckas CBA3b U METAJUTMYECKAast 1
KpUCTAJIINYECKas pemeTka. Gu3nyeckue CBOMCTBA
METaJJIOB
44 XUMHYECKHE CBOMCTBA METAJIIOB. 1
DIJIEKTPOXUMHUYECKUH PSIJT HANPSIKECHUN METAILIOB
O6mue crocoOb! mosrydeHust MeTaiioB. CriiaBsbl.
45 BpluuciaeHus o ypaBHEHUSAM XUMUYECKUX PEAKIUH, 1
€CJIM OJINH U3 PEareHTOB COAEPKUT MPUMECHU
46 IloHsATHE O KOPPO3UHU METAILIIOB 1
47 Illeno4yHblec MeTaIIBI 1
48  Okcuabl ¥ TUAPOKCUIBI HATPHUS U KaJTUS 1
49 IllenoyHo3eMeabHBIC METAJIIBI — KAJBIIUN U MarHui 1
50 Baxneimme cOeTMHCHUS KaIbITUs 1
51 OO0oOmeHue u cucTeMaTu3alus 3HaHUN 1
52  JK&ctkocTh BOABI M CITOCOOBI €€ YCTpaHEeHUs 1
53 HpaKTI/ILIeCIEaH paboTta N<_>"6 1o teMme '"JKECTKOCTH BOJBI 1
U METOJIbI €€ YCTpaHEeHUsI
54 | AnmroMHHUI 1
55  AmdoTepHbIie CBOMCTBA OKCH/IA U THAPOKCHIA 1
56  Keneso 1
57 Oxcunpl, ruapokcuabl u conu xenesa (1) u sxenesa 1
(1
58 OO06oOmenne u cucTeMaTu3anus 3HaHUH 1
[Tpaktuueckas padota Ne 7. Pemenue
59 sKcmepMMEHTANIBHBIX 33/1a4 1o TeMe «Bakuerinme 1
METaJIIbl U UX COSTUHEHUS
Brruncnenus no ypaBHeHUSIM XUMUYECKUAX PEAKIINM,
60  CCYIM OTMH H3 PEareHToB aH B U30BITKE WK 1
COAEPKUT NMPUMECH. BhIuncieHnss MacCoOBOM JOIU
BBIXO0/Ia TTPOIYKTA PEAKIIUU
61 OO6oO6meHre U cucTeMaTu3alus 3HaHU| 1
62 Kontponbnas padora Ned o teme «Baxneitmme 1

MCTAJJIbl 1 UX COCAMHCHU I




63 BemectBa u Matepuaibl B MOBCETHEBHON KU3HH 1
YeloBeKa
64 Xwumudeckoe 3arps3HEeHHE OKPYIKaroIIe cpeibl 1
65 Posb XuMHUHM B pEIICHUH KOJIOTHIESCKUX MPOOIeM 1
66 Pe:%epliHLIﬁ ypok. O00011IeHrEe U cCuCTEMaTU3aIus 1
3HaHUU
67 Pe3epBLHHP"I ypok. O60011IeHHEe U CUCTEMATHU3AIIUS 1
3HaHUHN
68 Pe:%epliHLIﬁ ypok. O00011IeHrEe U cCuCTEMaTU3aIus 1
3HaHUU
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68

YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
HNPOLOECCA

1. T'abpuensu O.C., OctpoymoB WN.I'., CnankoB C.A. «Xumus: 8-i kiacc: 6a30BbIi
YPOBEHb: YUSOHUK.

2. I'abpuensn O.C., OctpoymoB WN.I'., CnaakoB C.A. «Xumus: 9-i1 kimacc: 6a30BbIN
YPOBEHb: YUSOHUK.
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