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HHOACHUTEJIbBHAA 3AIINCKA

[IporpamMma 1Mo XMMUU Ha YpPOBHE OCHOBHOTIO 0OmIIero oOpa3oBaHMs COCTaBICHA Ha
OCHOBE TpeOOBaHMI K pe3ylabTaTaM OCBOCHHS OCHOBHOH 00pa30BaTeNbHOM MPOTpaMMBbI
OCHOBHOTO o0uiero oOpaszoBanus, npezacrasieHHbIX B ®I'OC OOO, a Takke Ha OCHOBE
denepanbHON paboyeil MporpaMMbl BOCHUTAHUS M C YYETOM KOHLEMIMHM TIPENOaBaHUs
yueOHOTO0 mpeaMeTa « XUMHUS» B 00pa3oBaTelbHBIX opranmsanusix Poccuiickoit denepanmn.

[Iporpamma mo XuMUM AAaET TPEACTABICHHWE O LENSIX, OOIIEH CTpaTeruu OOydeHus,
BOCIIMTAHUS W pa3BUTHs OOYyYalOIUXCS CpPEACTBAMHU YYEOHOTO IpPEeIMETa, YCTaHABIMBAET
00s13aTeNIbHOE TIPEAMETHOE COJIepKaHKe, MPEIyCMaTPUBACT paclpe/ielieHHue ero mno kjaccam u
CTPYKTYpPUPOBAHHUE 10 pa3jiesiaM U TeMaM MPOrpaMMbl 110 XUMHH, OIIPEENSIEeT KOJINYECTBEHHbIE
U KAuyeCTBEHHbBIE XapaKTEPUCTUKH COJEP)KAHUSA, PEKOMEHAYEMYI0 IOCIIE0BATEIbHOCTh
M3YUYEHHS] XUMHUH C YIETOM MEXKIIPEIMETHBIX M BHYTPUIIPEAMETHBIX CBS3€H, JIOTUKH y4eOHOTO
Ipolecca, BO3paCTHBIX 0COOEHHOCTEH 00ydaroluxcs, onpeaenseT BO3MOXKHOCTH MpeaMeTa s
peannzanuu TpeOOBaHUI K pe3ylbTaTaM OCBOEHHUsS] OCHOBHOW 00pa30BaTeIbHONW MPOrpaMMbl Ha
YpOBHE OCHOBHOTO 0011ero 00pa3oBaHusl, a Takke TpeOOBaHUH K pe3ybTaTaM O00y4eHHs] XUMUU
Ha YpOBHE IieJied M3y4eHHs] NpeaMeTa W OCHOBHBIX BHJIOB YyueOHO-TIO3HABATEIbHOM
NEeSITEIbHOCTH 00Y4aroIIerocst o OCBOCHHUIO Y4eOHOTO COJIEpKaHusl.

3HaHWE XWUMUHU CIYKHUT OCHOBOW i1 (DOPMHUPOBAHMS MHUPOBO33PEHHUS OOYJaromIerocs,
€ro IMpeJCTaBICHUN O MaTepHaJbHOM €IWHCTBE MHUpa, BAXHYIO POJb UTpaioT (GopMHupyeMmble
XUMHEH MPEeJICTaBICHUs O B3aUMOTPEBPAILIEHUAX SHEPTUH U 00 HBOJIIOLIMHU BEIIECTB B MIPHUPO/IE,
0 MYTSAX peuieHus II0OaTbHBIX MPOOJIEM YCTOMYMBOTO PAa3BUTHUS YEJIOBEYECTBA — CBHIPHEBOM,
SHEPTEeTUYECKOM, MUIIEBON U AKOJIOTHIECKON 06€30MMacHOCTH, TPOOIIEM 3IpaBOOXPAHCHHS.

N3ydenune xumuu:

CHOCOOCTBYET peanu3alii BO3MOXKHOCTEH [UIs caMOpa3BUTHS M (OPMHUPOBAHUS
KYJIBTYpBI JINYHOCTH, €€ 0011el 1 PYyHKIMOHAIBHON TPaMOTHOCTH;

BHOCHT BKJIaJ B (DOPMHPOBAHNUE MBIIIUICHHS U TBOPUYECKUX CIIOCOOHOCTEH 00YyJaronuxcs,
HAaBBIKOB HMX  CaMOCTOSITEJIbHOM  y4eOHOW  NeATeNbHOCTH,  OSKCIEPUMEHTAIBHBIX U
UCCIIEIOBATENIbCKUX YMEHHI, HEOOXOJMMBIX KaK B IIOBCEJIHEBHOM J>KU3HHU, TaK U B
npodeccruoHabHOM 1A TEIbHOCTH;

3HAKOMHUT CO CHEeUU(UKON HAyYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI ILIEJIOCTHOTO
B34 Ha EAMHCTBO TMPHUPOABI U  4YelOBEKa, SBISETCS OTBETCTBEHHBIM  ATAlloM
B (popMHpOBaHUH €CTECTBEHHO-HAYYHOM IPaMOTHOCTH O0yYaIOINXCS;

crocoOcTByeT (POPMUPOBAHHIO IEHHOCTHOTO OTHOLIEHUSI K €CTECTBEHHO-HAYyYHBIM
3HaHWUSM, K TPUPOJAE, K UEIOBEKY, BHOCHT CBOW BKJIaJ B HKOJOTMYECKOE OOpa3oBaHUE
oOyuaromuxcs.

JlanHble HampaBieHHs] B OOyYEeHHHM XHUMHH 00€CIeYHBAIOTCS Cenu(UKOi colep:kaHus
y4eOHOro mpeaMeTa, KOTOPBIA SIBIISETCS TEJaroruuyeckd aJanTHPOBAHHBIM OTPaKEHHUEM
0a30BOii HAYKH XUMUU Ha ONPEIEIIEHHOM 3Tare e€ pa3BUTHS.

Kypc xumum Ha ypoBHE OCHOBHOTO OOIIEro 0Opa3oBaHUsS OPUEHTHUPOBAH HA OCBOCHHUE
00y4aroMMUCs CUCTEMbI NEPBOHAYATIBHBIX MOHATHH XUMUHU, OCHOB HEOPraHWYECKOH XUMHH U
HEKOTOPBIX OTAEIbHBIX 3HAYMMbIX OHATHH OPraHu4ecKON XUMHH.

CtpykTypa cofep)kaHusi MporpaMMbl 10 XUMUHU CPOPMHUPOBaHA Ha OCHOBE CHCTEMHOTIO
noaxona Kk e€ mizydeHuro. ConepkaHHe CKIIAAbIBACTCS M3 CHUCTEMBl MOHATHH O XMMHYECKOM
SJIEMEHTE W BEIIECTBE M CUCTEMbI MOHATHUH O XUMHYecKoH peakuuu. OOe 3TH CHCTEMBI
CTPYKTYpPHO OpPraHM30BaHbl MO HPUHIMITY IOCJIEA0BATENBHOIO PAa3BUTHS 3HAHMM Ha OCHOBE
TEOPETUYECKUX IIPEICTABICHUN Pa3HOTO YPOBHS:

ATOMHO-MOJIEKYJISIPHOTO YYEHHS KAaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuonnueckoro 3akona /I. 1. MenzaeneeBa kak OCHOBHOTO 3aKOHA XUMUU;
— YUYEHHsI O CTPOEHUH aTOMa M XMMHUYECKON CBSI3H;

MPEJCTAaBICHUN 00 JEKTPOIUTHYECKON AUCCOLUAIMU BEIIECTB B pACTBOPAX.



TeopeTnueckue 3HAaHUS PACCMATPUBAKOTCSI HA OCHOBE AMIIMPUYECKHU IOJIYYEHHBIX U
OCMBICTICHHBIX (DAKTOB, pPa3BUBAIOTCA IIOCIEIOBATEIbHO OT OJHOTO YPOBHA K JIpyromy,
BBIMONHASA (DYHKUMU OOBSICHEHUS M NPOTHO3MPOBAHUS CBOWCTB, CTPOCHHUS M BO3MOXHOCTEH
IIPaKTUYECKOI0 IPUMEHEHNUS U TIOJYyYEHHsI U3y4aeMbIX BEILIECTB.

OcBoeHue mporpamMmbl IO XHMHUH CIIOCOOCTBYET (DOPMUPOBAHHIO IPEICTABICHUS O
XMMHUYECKOM COCTAaBIAIOIIEH HAYYHOM KapTUHBI MUpa B JIOTHKE €€ CUCTEMHON IPHUPOIBI,
LIEHHOCTHOTO OTHOIIEHUS K HAYyYHOMY 3HAaHHUIO U METOJaM I03HaHUA B Hayke. 3yduenne xumuu
MPOUCXOJUT C IMPHUBJICUEHUEM 3HAHUW U3 paHee MU3YYCHHBIX YUYEOHBIX IPEIMETOB:
«Oxkpyxaromuit Mup», «buonorus. 5—7 knaces» u «®usuka. 7 Kaacey.

[Ipu m3ydeHNn XUMHUH TPOUCXOIUT (OPMHUPOBAHME 3HAHWN OCHOB XMMHUYECKOW HAYKH
Kak 00J1acTH COBPEMEHHOTO €CTECTBO3HAHMSA, NMPAKTHUECKOW NESATETHHOCTH YellOBeKa M Kak
OJIHOTO M3 KOMIIOHEHTOB MHPOBON KyJabTyphl. 3ajaya y4eOHOTO MpeAMeTa COCTOUT B
(hOpMHUPOBAHUM CHCTEMBbl XMMUYECKMX 3HAHMM — Ba)XKHEHIINUX (aKTOB, MOHATUH, 3aKOHOB U
TEOPETUYECKUX IOJIOKEHUH, TOCTYIMHBIX 00O0OIIEHUI MHUPOBO33PEHUECKOTO XapakTepa, s3bIKa
HayKH, B IpUOOLIEHNHN K HAYYHBIM METOJIaM MO3HAHUS MPH U3YyYCHUH BEIIECTB U XUMHUYECKUX
peakuuii, B GOpPMHUPOBAHUM M PA3BUTUU MMO3HABATEJIBHBIX YMEHUN M UX NIPUMEHEHUU B y4eOHO-
MI03HABATEIbHON U y4eOHO-UCCIIEJOBATENbCKON JESITEIbHOCTH, OCBOCHUHU IMpaBuil 0€3011aCHOrO
oOpallleHus ¢ BellecCTBaMU B IOBCEIHEBHOM JKU3HU.

[Ipn u3ydeHHH XUMHUH Ha YpOBHE OCHOBHOTO 00IIero oOpa3oBaHHs Ba)KHOE 3HAUEHHE
MPUOOPEH TaKUEe 1, KakK:

— ¢hopMUpOBaHNE UHTEIJIEKTYaIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K caM00Opa30BaHUIo,
COTPYIHHYECTBY, CaMOCTOSTEIbHOMY TPUHATHIO pEIIeHUH, CIOCOOHOM amanTHpoBaThCs K
OBICTPO MEHSIOIINMCS YCIOBUSAM KU3HU;

— HaIlpaBJIEHHOCTh OOYYEHHs Ha CHCTEMaTUYeCKOe MPHOOIIEHNEe OOydJaroImmxcs K
CaMOCTOSITEJIbHOM ~ MMO3HABaTEIbHON  NIEATENBHOCTH, HAyYHBIM  METOJaM  TMO3HaHMS,
(hopMUPYIONTUM MOTHUBAIIMIO U PA3BUTHE CTIOCOOHOCTEN K XUMUU;

— obecrieueHre YCIOBHM, CIIOCOOCTBYIOIUX NPHOOPETEHHUIO OO0Y4YaIONIUMHUCS OIIbITa
pa3zHooOpa3HON AeATeIbHOCTH, MO3HAHWSA U CAMOTIO3HAHHUS, KIIIOUYEBBIX HABBIKOB (KIIFOUEBBIX
KOMIIETEHI[Hi1), UMEIONINX YHUBEPCAIbHOE 3HAYEHHE [Tl PA3TUYHBIX BUJIOB JIE€ATEIbHOCTH;

— ¢opmupoBanue obueil GyHKIHOHAIBHON M €CTeCTBEHHO-HAYYHON I'PaMOTHOCTH, B TOM
qyclie YMEHUH OOBSCHATh M OLICHUBATH SIBICHUS OKPYXKAIOUIEr0 MHUpPa, HCIOJIb3Yys 3HAHUS U
OTBIT, TMOJYYEHHbIE MPU H3IYYCHUH XUMHUHU, MPUMEHATh HMX NpPU pEUIeHHH MpodiieM B
MOBCETHEBHOM JKM3HU U TPYAOBOM JEATEIHHOCTH;

— ¢opMupoBaHHE y 00YHAIOIINXCSI TYMAHUCTUYECKUX OTHOILICHU, MOHUMaHUSI LIEHHOCTH
XMUMHYECKUX 3HAHUM JJisl BBIPAOOTKU 3KOJOTHYECKU II€JIeCOO0Pa3HOro MOBEJICHUS B OBITY U
TPYIOBOM NEATENHHOCTH B LEISIX COXPAHEHHS CBOETO 3[0POBBS U OKPYKAIOIIEH MPUPOTHOU
Cpebl;

— pa3BUTHE MOTUBAallMM K OOYYEHHIO, CIOCOOHOCTEH K CAMOKOHTPOJNIO H
CaMOBOCIIMTAHUIO Ha OCHOBE YCBOEHHUs OOIIEYEIIOBEYECKUX IIEHHOCTEH, TOTOBHOCTH K
OCO3HAHHOMY BBIOODPY MPO WIS ¥ HAIIPABJICHHOCTU JallbHEHIIIET0 00yUeHHUS.

OO1ee 4Mcno 4acoB, OTBEAEHHBIX Ui M3YUYEHUSI XMMHH HAa YPOBHE OCHOBHOIO OOIIEro
oOpa3oBanus, coctaBiseT 136 yacoB: B 8 kinacce — 68 yacoB (2 yaca B Hezlen0), B 9 kinacce — 68
4acoB (2 yaca B HEJIENIO).



COJEPKAHUE OBYYEHUA

8 KJIACC

IlepBoHaYa/IbHBbIE XUMUYECKHE MOHATHUSA

[Ipenmer xumuu. Ponb XMMHUM B KM3HM 4YEJIOBEKAa. XMMHS B CHUCTEME HayK. leia u
BemecTBa. Pu3znueckre CBOWCTBA BEHIECTB. ArperarHoe cocrosiuue BemecTB. [loHsitue o
METOJIaX MOo3HaHUs B XuMuH. UncTeie BemecTBa 1 cMecu. CriocoObl pa3iesieHus: CMeceu.

ATOMBI U MOJIEKYJbl. XUMHYECKHE 53JIeMEHTbl. CHUMBOJBI XUMHYECKUX AJIEMEHTOB.
[IpocThie U coXKHBIE BElIeCTBA. ATOMHO-MOJIEKYIISIPHOE YUCHHE.

Xumuueckasi ¢dopmyna. BaleHTHOCTP aTOMOB XMMHYECKHX OJEMEHTOB. 3aKOH
MOCTOSTHCTBA COCTaBa BemecTB. OTHOCUTENbHAS aTOMHAst Macca. OTHOCUTENbHAST MOJIEKYJIIpHast
Macca. MaccoBas J10JisI XAMUYECKOTO 3JIEMEHTA B COCTUHEHHH.

KonnuectBo BemiectBa. Monbs. MonsipHasg macca. B3anMOCBsI3b KOJIMYECTBA, MacChl U
YHUCJIa CTPYKTYPHBIX €IMHUIL BellecTBa. Pacu€Tel mo opMysiaM XUMUUECKUX COSTMHEHUH.

®uU3NYeCKNe U XHUMHUYECKHE SIBICHUS. XUMHUYECKas peakuus W €€ MpU3HAKU. 3aKOH
COXpaHEHHUsI MacChl BEIIECTB. XUMHUYeCKHe ypaBHeHUs. Kiraccudukanus XMMHUECKUX PeaKIuil
(coenuHeHws, pa3IoKeHUS, 3aMeIeHsI, 0OOMEHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XHMHUYECKOH MOCYI0H, MpaBujiaMu pabOThI B JIAOOPATOPUH U TIpUEMaMU
oOpareHus ¢ J1abopaTopHBIM OOOpPYIOBAHHMEM, M3yUYE€HHWE W ONMHUCaHWE (PU3UIECKUX CBOWMCTB
00pa3IoB HEOPraHMYECKUX BEIIECTB, HAOMI0AeHUE (DU3NUYECKUX (TIAaBICHUE BOCKA, TasTHUE JIbJIA,
pacThpaHue caxapa B CTYNKE, KHTIEHUE U KOHJEHCAIUs BOJbI) U XUMHUYECKUX (FOpEHUE CBEYH,
MPOKaJUBAaHUE MEIHOM MPOBOJIOKH, B3aUMOJICHCTBHE MeJla C KHCJIOTOM) SIBICHHM, HaOIIOACHNE
W ONHCAaHME TMPU3HAKOB TMPOTEKaHMSI XUMHYECKHX peakiuil (pas3iokeHue caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIIOTHI C XJIOPUIOM Oapus, pasioxkenue ruapokcuaa meau (II) mpu
HarpeBaHWH, B3aMMOJCHCTBUE >kene3a ¢ pactBopoM coiu menu (II), m3ydenme cmocobGoB
paszenieHuss CMeceil: ¢ IMOMOIIbI0 MarHuTa, (UIbTpPOBAaHUE, BbINApUBAHUE, AUCTUIUIALNUA,
xpomatorpadus, MpOBEeIEHHWE OUYMUCTKA MOBAPEHHOM COJM, HaONIOJIECHUE U OINHCAHUE
pEe3yJIbTaTOB MPOBEACHUS OIbITAa, WUIIOCTPUPYIOIIETO 3aKOH COXpPAaHEHHsS MacChl, CO3JaHUE
Mozenel MOJIeKy (IapOCTEPIKHEBBIX).

BaxHeiinue npeacTraBuTe/ M HEOPraHUYeCKUX BellecTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kucinopon — 31eMEHT M NMPOCTOE BEIIECTBO.
Haxoxpaenue kuciaopoja B npupoje, Gu3nYecKue U XMMHUECKHUEe CBOMCTBA (PeakIuy FOPEHHs).
Oxcugpl. [lpumenenue xucnopoma. CrnocoObl TOMyYeHHUS KHCIOpoJga B Jjaboparopud U
npoMeblIeHHocTu. KpyroBopot kucinopoaa B mpupone. O30H — ajuioTpomHas MoaudUKanus
KHCTIOpO/Ia.

TermoBoit >PpdexT XUMHUYECKON peaKIuH, TEePMOXHMMHYECKHE YpPaBHEHHUS, 5K30- H
SHAOTEPMHUUYECKUE peaKuuHu. TOIMIMBO: Yroidb M MeETaH. 3arpsi3HEHHE BO3AyXa, YCUJICHHE
MApHUKOBOTO 3P QeKTa, pa3pylIeHne 030HOBOTO CIOSL.

Bomopon — nsnemeHT u mpocroe BemectBo. HaxoxkaeHuwe Bojgopoia B IPUPOJIE,
¢busznuecKkrue U XuMUYecKie CBOWCTBA, MPUMEHEHHE, CIIOCOOBI MoaydeHus. Kucnots! u conu.

MonsipHblil 00bEM ra3oB. Pacu€Tsl 10 XUMHUUECKUM YpaBHEHHSIM.

®usnueckue cBolicTBa Boabl. Bonma kak pactBoputens. PactBopbl. HacelllieHHbIE U
HEHACBIIIEHHbIE PacTBOPBL. PacTBOpUMOCTH BellecTB B Boje. MaccoBasi J0Jsi BEUIECTBAa B
pactBope. Xumudeckue cBoicTBa BoJbl. OcHOBaHMs. Polib pacTBOPOB B MPHUPOJE U B KU3HU
yenoBeka. KpyroBopoT BOJbI B IpHpoje. 3arps3HEHHE MPUPOJHBIX BojA. OXxpaHa M OYMCTKA
MIPUPOIHBIX BOJL.



Knaccudukanuss Heopranudecknx coeauHeHnid. Okcunpl. Knaccuduxamus OKCHIOB:
cojseoOpa3yromue (0OCHOBHBIE, KHCIOTHBIE, aM(pOoTepHbIe) U HecoeoOpasytomue. Homenknarypa
okcu10B. DU3NUYECKUe U XUMUYECKHUE CBOMCTBA OKCHIOB. [loydueHne okcuaoB.

OcnoBanms. Krnaccupukanust OCHOBaHMN: IIENOYM W HEPACTBOPUMBIE OCHOBAHUS.
Homenknarypa ocHoBanmii. Pu3MuecKMe M XUMHUYECKHE CBOMCTBAa OCHOBaHMU. llosyuenue
OCHOBAHMM.

Kucnotel. Knaccudukanus kucinot. Homenknarypa kucinot. @uzndueckue U XUMHYECKUE
cBoiicTBa kuciaot. P aktuBHoctu metamwioB H. H. bekerosa. [losryuenue Kucnor.

Conu. Homenknatypa coneil. ®dusnueckue u XuMuueckue cBoictBa cosiell. [lomyuenue
COJIEH.

['eneTnyeckas CBsI3b MEXKy KJIaCCAMH HEOPTaHUYECKUX COSIMHEHUH.

Xumuueckuit IKCnepumenm:

KaueCTBEHHOE OIpeJIelIeHHE COAepKaHMsI KUCIOpoJa B BO3/AyXe, MOJIydeHUE, COOMpaHue,
pacro3HaBaHHe M HM3y4€HHE CBOICTB KHCJIOpOJa, HAOIIOJCHHE B3aMMOJEWCTBUS BEIECTB C
KHCJIOPOJIOM M yCJIOBUS BO3HMKHOBEHHUS U TpEKpalleHus ropeHus (moxapa), 03HAKOMJICHHE C
oOpa3laMu OKCHJOB W OIMCAaHHE MX CBOICTB, IMOJy4Ye€HHE, cOOMpaHHe, pacrno3HaBaHUE U
M3y4YeHUEe CBOWCTB BOJopojAa (TopeHue), B3aumojeiicTBue Bojopoaa ¢ okcumom memu (II)
(BO3MOXHO HMCIOJIb30BAaHUE BHJICOMATEPHAJIOB), HAOMIOACHHE 00pa3IOB BEIIECTB KOJIMYECTBOM
1 Momb, HccnenoBaHnEe OCOOEHHOCTEH pacTBOPEHHUS BELIECTB C PA3IMYHONH PACTBOPHUMOCTHIO,
MIPUTOTOBJIEHUE PACTBOPOB C ONPENEIEHHONM MacCOBOM J0JIed pacTBOPEHHOIO BEIECTBA,
B3aMMOJICHICTBHME BOJBI C MeETaJIaMH (HaTpueM W KaimblueM) (BO3MOYKHO HCIIOJIb30BAaHUE
BHJIEOMATEpPUANIOB), UCCIIEJOBaHHE OOpa3lOB HEOPraHMYECKUX BELIECTB Pa3IMYHBIX KJIACCOB,
HaOIOZICHNE M3MEHEHMsI OKPACKH WHIMKATOPOB B PacTBOpaxX KHUCIOT M MIENOYEH, M3ydeHHUE
B3auMoeiicTBus okcunma meau (II) ¢ pacTBopoM cepHOM KHCIOTHI, KHCIOT C MeETajulaMH,
peakuuii HeUTpanu3aluu, MOJYyYeHUE HEpPaCTBOPUMBIX OCHOBAHUM, BBITECHEHUE OJHOTO
MeTajula IPyruM U3 pacTBOpa COJIM, PEIICHHE SKCIEPUMEHTAIBHBIX 3aa4 110 TeMe «BaxHelnmue
KJIACChl HEOPraHUYECKUX COCTUHEHUI.

Iepuonuyeckuii 3akon u Ilepuoanyeckasi cucreMa xummuuyeckux djaementos /. U.
MenpgesieeBa. CtpoeHne aToMOB. XMMH4YeCKas cBA3b. OKHUCIUTEIbHO-BOCCTAHOBUTE/IbHbIE
peakuuu

[lepBpie MOMBITKH KIAaCCHU(PHUKAUU XUMHUYECKUX »diieMeHToB. I[lonstue o rpymmax
CXOJHBIX AJIEMEHTOB (ILIE€JOYHbIEC U IIETOYHO3EMENbHbIE METAJUIb, TAJIOTeHbl, UHEPTHBIEC ra3bl).
DeMeHTHI, KOTOpbIe 00pa3yloT aM(pOTepHbIE OKCUABI U THIPOKCUIBL.

[lepmognueckuit  3akoH. Ilepuoguueckass cucreMa XHMHYECKMX 3JeMEHTOB /.
N. MenneneeBa. KopoTtkonepuoanas u jmmHHONIEpHoaHas Gopmbl [lepuoaumdeckoit crucTembl
xumuyeckux sneMeHtoB J[. WM. MengeneeBa. Ilepumoasl u rpynmbl. PU3HUECKUI CMBICI
MOPSAAKOBOTO HOMEPA, HOMEPOB MEPUOAA U IPYIIIBI JJIEMEHTA.

Crpoenue aromoB. CocrtaB aroMHbIX snep. M3oromsl. Onektponbsl. CrpoeHue
AIIEKTPOHHBIX 000J0YEK aTOMOB MEpBbIX 20 XUMHUUECKHUX 3IeMeHTOB [leproauieckoii CUCTeMbI
J. W. MenneneeBa. XapakTepHCTHKa XHMHYECKOrO JJIEMEHTa [0 €ro IMOJIOKEHUIO B
Ilepuomnueckoit cucreme JI. 1. Mennaeneena.

3aKOHOMEPHOCTH U3MEHEHUS Pailyca aTOMOB XUMUYECKUX 3JIEMEHTOB, METAJITMYECKUX
Y HEMETAJUIMYECKUX CBOMCTB MO IpylnaM U Mepruoiam.

3nauenue [lepuonnueckoro 3akoHa u Ileprognyeckoil cucTeMbl XUMUYECKUX 3JIEMEHTOB
JUIs pa3BUTHA HayKu U nipakTtuku. JI. . MenneneeB — yd€HbIN U IpaKJaHUH.

XuMHuueckass  CBA3b. KoBanentnas  (momsipHass W HEMOJIApHAsi)  CBS3b.
DNEeKTPOOTPULIATENLHOCTh XUMUYECKUX 31€MEHTOB. MloHHas! CBA3b.

Crenenb  okwuciieHHs. OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIE  peakuuu. IIpouecchbr
OKHUCJIEHUS U BOCCTAHOBJIEHUSI. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:



u3yueHre oOpas3loB BEIIECTB METAJUIOB M HEMETAJUIOB, B3aMMOJEHCTBHE THAPOKCHIA
[IMHKA C PacTBOPaMH KHCJOT M MIEJOYel, MPOBEJCHNUE OIBITOB, HIUTIOCTPUPYIOUINX MPUMEPHI
OKHCITUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLNH (TOPEHUE, PEaKIH PA3JIOKEHHsS, COSTMHEHUS ).

Mestcnpeomemmuoie céazu

Peanuzanus MeXNpeIMETHBIX CBSI3€H NPU M3YYCHUH XUMHUH B § KJIacce OCYIECTBIISCTCS
4yepe3 HCIOJb30BaHME KaK OOMIMX EeCTECTBEHHO-HAYYHBIX MOHSTHH, TaK W MOHATHH,
SIBIISTFOIIMXCSI CHCTEMHBIMH JJTS1 OTACIBHBIX IPEMETOB €CTECTBEHHO-HAYYHOTO ITUKIIA.

OO0uiue ecTeCTBEHHO-HAay4yHbIE MOHATUSA: HAy4YHbIH (DakT, TUIOTE3a, TEOpHUs, 3aKOH,
aHanM3,  CHHTE3,  Kilaccu(uKamus,  IMEePHOJANYHOCTb,  HAONIOACHHE,  DKCIIEPHMEHT,
MO/ICTTUPOBAHUE, U3MEPEHUE, MOJICIb, SIBIICHUE.

@dwusuka: marepus, aToM, D3JEKTPOH, MPOTOH, HEWUTPOH, HWOH, HYKJIHJ, HW30TOIHI,
pPalMOaKTUBHOCTh, MOJIEKYJa, ODJEKTPUYECKUN 3apsij, BElIeCTBO, Telo, 00BEM, arperatHoe
COCTOSIHWE BEIIeCTBA, a3, (PM3WYECKWe BEIWYHMHBI, SIUHUIBI W3MEPEHHUs, KOCMOC, IUIAHETHI,
383151, ComHIIE.

buonorus: ¢portocunres, npixanue, ouocdepa.

l'eorpadus: armocdhepa, rumpocdepa, MHUHEpAIbI, TOPHBIE TMOPOJBI, IOJE3HBIE
HCKOTIaeMBbI€, TOTUTNBO, BOJIHBIE PECYPCHI.

9 KJIACC

BellleCTBO U XUMHUYCCKad peakius

[Tepuonnueckuii  3akoH. Ilepuogumueckass cucTeMa XUMHYECKHUX dJeMeHTOB /.
N. MengeneeBa. CtpoeHue aToMOB. 3aKOHOMEPHOCTH B HM3MEHEHUHM CBOWMCTB XMMHUYECKHX
AJIEMEHTOB MEPBBIX TPEX MEPUOAOB, Kallvs, KalblUsi U HUX COCIUHEHUN B COOTBETCTBUU C
MOJIOKEHHUEM 2JIeMeHTOB B [lepuoanyeckoil cucteMe U CTPOEHUEM HX aTOMOB.

CtpoeHue BemIecTBa: BHJAbl XMMHYECKOW CBSI3U. THIBI KPUCTALIMYECKUX PEMIETOK,
3aBUCHUMOCTh CBOMCTB BELIECTBAa OT THUIMA KPHUCTAUIMYECKOM PEmETKH W BHJIA XUMHYECKOU
CBSI3H.

Knaccudukanuss 1 HOMEHKJIaTypa HEOPraHMYECKHX BELIECTB. XUMHYECKHE CBOWCTBA
BEIIECTB, OTHOCSIIMXCS K Pa3IUYHBIM KJIacCaM HEOPraHMYeCKUX COEJAMHEHUMN, reHeTHYecKas
CBSI3b HEOPraHUYECKHX BEIIECTB.

Krnaccudukanus XuMUYECKUX peaKIHil 10 pa3NuYHbIM MpU3HAKaM (TI0 YHUCIY U COCTaBY
YYacTBYIOIIMX B pEaKUUU BEHIECTB, IO TEIIOBOMY 3(dekTy, mo H3MEHEHHIO CTeleHen
OKHUCJICHUS XMMHUYECKHX DJIEMEHTOB, MO OOpaTUMOCTH, MO YYACTHIO KaTalu3aropa). DK30- U
SHAOTEPMHUUYECKUE PEAKIINH, TEPMOXUMHUUYECKUE YPABHEHUSI.

[Tonsitne o ckopoctu xumudeckol peakiuu. [loHsTre 00 0OpaTUMBIX U HEOOPATUMBIX
XUMHUYECKUX peakiusax. [loHsATHE O TOMOTeHHBIX M TeTEepOreHHbIX peakuuax. [loustue o
karanu3e. [loHsaTe o XuMHYEeCKOM paBHOBecMU. DakTOphbl, BIHUAOIIME HA CKOPOCTh
XMUMHUYECKOHN peaKlny U MOJ0KEHNE XUMUIECKOTO PAaBHOBECHSL.

OKHCAUTENHEHO-BOCCTAHOBUTENBHBIC PEAKIMU, JIIEKTPOHHBIN OallaHC OKUCIHTEIhHO-
BOCCTAaHOBUTENBHON peakuuu. CocTaBl€HUE YPaBHEHHUHM OKHUCIUTEIbHO-BOCCTAHOBHUTEIIBHBIX
peaxiuii ¢ UCIOIb30BaHUEM METO/1a AIIEKTPOHHOTO OanaHca.

Teopust >ME€KTPOIUTUUECKON TUCCOLMAUU. DIEKTPOJIUTHI U HEAIEKTPOIUTHL. KaTHOHBI,
aHUOHBI. MexXaHu3M [HUCCOLMAlMM BEIIECTB C PAa3JIMYHBIMU BUJAMU XUMHUYECKOW CBS3H.
Crenens auccormanuy. CHUIBHBIE U CIa0bIe AIIEKTPOJIUTHI.

Peakuuu noHHOro 0OMeEHa. YCIOBUS MPOTEKAHUS PEAKIIMI HOHHOTO OOMEHa, MOJIHBIE U
COKpall€HHble MOHHBIE ypaBHEHHs peakuuil. CBONWCTBAa KUCJIOT, OCHOBAaHUW M COJIEH B CBETE
MpeCTaBiICHU 00 SJIEKTPOIUTUYECKON aucconuanuy. KadecTBeHHbIE pEakIMd Ha HOHBL
[TonsTHE O THAPOIU3E COJIEH.

Xumuueckuii IKCnepumenm:



03HAaKOMJIEHHE C MOJEISIMH KPUCTAJUIMYECKUX PEIIETOK HEOPraHUYECKHUX BEIIECTB —
METAJUIOB M HeMeTauioB (TpaduTa W anMasa), CIOXKHBIX BEIIECTB (XJIOpUAA HATPHS),
HCCIIEIOBAaHUE 3aBUCHUMOCTH CKOPOCTHM XMMMUYECKOM peakUWU OT BO3JEHCTBUS Ppa3IMYHbIX
(bakTOpOB, HCCIEIOBAaHUE 3JIEKTPOIPOBOJAHOCTH PACTBOPOB BEIIECTB, MPOLECCA TUCCOIHALNU
KHUCJIOT, IIeJIoYell M cojiell (BO3MOKHO MCIIOJIb30BAaHME BUJEO MAaTEpUasoB), IMPOBEIEHUE
OTBITOB, WIIIOCTPUPYIOLIUX NpPU3HAKU MPOTEKAHUS peaklUid MOHHOro oOMeHa (oOpa3oBaHue
ocaJika, BblJEJIEHUE Tra3a, oOpa30BaHUE BOJbI), OIBITOB, WUIIOCTPUPYIOIUX [PUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX peakiuil (ropeHue, peakuuu pas3lokKeHHs, COEAMHEHHUS),
pacrno3HaBaHUE€ HEOPraHMYECKUX BELIECTB C I[OMOIBIO KAaYECTBEHHBIX PEAKIMIl Ha HOHBI,
pelIeHNEe SKCIIEPUMEHTAIbHBIX 3a/1a4.

HemeTajibl 1 MX coeJUHEHHS

OOmiass xapakTepucThka rajnoreHoB. OCOOEHHOCTH CTPOEHMSI aTOMOB, XapaKTEpHbIE
creneHn okucieHus. CTpoeHne U (PU3MUECKUe CBOMCTBA MPOCTHIX BEIIECTB — TraJOrEHOB.
XUMHYECKHE CBOMCTBA Ha MpHMeEpe Xjopa (B3aUMOJEHCTBHE C MeTallylaMHM, HEMETaJUIaMH,
menoyamu).  XjopoBogopon. ConsHas KHMCIOTa, XUMHYECKHE CBOMCTBA, IOJIyY€HHE,
npuMeHeHue. J[eficTBre Xjopa 1 XJI0pOBOIOPO/Ia HAa OPraHU3M 4YelIoBeKa. BaxHeiine XJIopuabl
U UX HaX0XJECHHUE B IIPUPO/IE.

Obmas xapakrepuctuka 371eMeHTOB VIA-rpynmnbl. OcoOEHHOCTH CTpPOEHHS aTOMOB,
XapakTepHble CTerneHu okucieHus. CtpoeHue u (pu3MUecKue CBOICTBA MPOCTHIX BEIIECTB —
KHCIIOpO/ia M cepbl. AJUIOTPOIHbIE MOAU(UKAIIMKA KUCIOPOJa U cepbl. XUMUYECKUE CBONCTBA
cepol. CepoBojopon, cTpoeHue, (U3MYECKHEe M XUMHUYECKHe CBOMCTBA. OKCHIBI CEphl Kak
MIPE/ICTAaBUTENN KHUCIOTHBIX OKCHUIOB. CepHasi KUCIOTa, PU3NYECKHEe U XMMHYECKHE CBOMCTBA
(oOmme Kak NpeACTaBUTENs Kilacca KHUCIOT M cnenuduyeckue). XUMHUYECKUE peakluu,
JeKalue B OCHOBE MPOMBIIIJIEHHOTO croco0a MoJdydeHHs cepHoi KuciotTel. [Ipumenenue
cepHoit KucaoTbl. CoM cepHOM KUCTIOTHI, KaYeCTBEHHAs peakius Ha cyinbdar-uoH. Haxoxaenue
ceppl M €€ COeOUHEHHM B Tpupojae. XUMHUYECKOE 3arps3HEHUE OKPYKAIOIIeH Cpembl
COEIMHEHUSIMU cepbl (KHCIOTHBIE NOKIM, 3arpsi3HEHHE BO3ayXa W BOJOEMOB), CIIOCOOBI €ro
MpeI0TBpALLEHUSI.

OO6mrast xapaktepucTtuka 3JeMeHTOB VA-rpynmbl. OCOOCHHOCTH CTPOEHHSI aTOMOB,
XapaKTepHbIE CTENEeHU OKHUCIEHUsA. A30T, pacHpocTpaHeHHWe B Mpupoae, Gusnueckue u
XUMHUYEecKue cBoiicTBa. KpyroBopot azora B mpupoje. AMMHAK, ero (pusnueckue U XuMU4ecKHe
CBOICTBa, MoyyueHue u npumeHeHune. Coyim aMMOHHUsI, UX (PU3HUECKUE U XUMHYECKHUE CBOWCTBA,
npuMmeHenne. KauecTBeHHass peakuusi Ha MOHBl aMMOHHUSA. A30THas KUCIIOTa, €€ IMOJIydyeHue,
¢busznueckue M XUMHUYECKHE CBOMCTBa (0OmIMe Kak TMpeACTaBUTENs Kilacca KUCIOT H
cnenuduueckue). lcnonapb3oBaHue HUTPATOB U COJIEH aMMOHHS B KaueCTBE MHUHEPAJbHBIX
ynoopenuii. XumMuueckoe 3arps3HeHne OKPYKAIoIIeH cpebl COSUHEHUAMH a30Ta (KHUCIOTHBIE
JOXIH, 3arps3HEHHE BO3MyXa, MOYBbI U BOA0EMOB). Docdop, amioTpornHbie MOAMPHUKAIIN
docdopa, dhusznueckue u xumuyeckue cBoictBa. Okcup docdopa (V) u dochopHnas kucnora,
¢dbusznueckue M XUMUYECKHE CBOMCTBa, moiyudeHue. VMcmonb3zoBanue QocdaroB B KadecTBe
MUHEPAJIbHBIX YIOOPEHUIA.

OO6mas xapakrepuctuka 31eMeHTOB [VA-rpynmbl. OcoOEHHOCTH CTPOEHHUST aTOMOB,
XapaKTepHbIEe CTETIEHU OKHUCIIEHUs. YTJIepoJi, alUIOTPOIMHbIE MOIU(DUKALIUY, PACIPOCTPAaHEHHE B
npupojie, punuecKkue U XuMudeckue cBoiictsa. Ancopbuus. KpyroBopoT yriepoaa B mpupoe.
Oxcuppl yriaepoaa, ux (pU3NYecKHe U XMMUYECKHE CBOWCTBA, JCUCTBHE HA JKUBBIE OPTaHU3MBI,
HOJIydeHHE U MPUMEHEHHE. JKOJOTHYECKUE MPoOIeMbl, CBs3aHHbIe ¢ okcuaoM yriepona (1V),
TUMOTe3a II00aTbHOTO TOTEIUICHHUS KIIMMaTa, MapHUKOBBIM 3¢ddekt. YrompHas kuciotra u eé
CONM, WX (pU3MUEeCKHMe M XMMHMYECKHE CBOICTBa, MOJydyeHHe M NpuMeHeHue. KauecTBeHHas
peakiuss Ha  KapOoHaT-wioHBL.  Mcmonp3oBanue  kKapOOHAaTOB B OBITY, MEIUIIMHE,
IIPOMBIIIJIEHHOCTHU U CEJILCKOM XO34HCTBE.

IlepBoHavanbHbIe MOHATHSA 00 OPraHUYECKUX BEIIECTBaX KaK O COEAMHEHUSX yriepoja
(MeTaH, »9TaH, OTWJIEH, AalETWIEH, 3TAaHOJ, TJULEPUH, YKCycHas kucinorta). IlpuponaHbie
UCTOYHHUKH YTJIEBOJOPOJOB (yrojib, MPUPOAHBIA ra3, HE(PTb), MPOAYKTHI HUX MepepaboTKH



(6eH3MH), UX pOJIb B OBITY U MPOMBIILICHHOCTH. [IOHATHE O OMOJOTMYECKH BaXKHBIX BELIECTBAX:
KHUpax, Oenkax, YriaeBoJaX — M HMX pOJM B JKM3HH 4YelOBeKa. MarepuaibHOE EIUHCTBO
OpPraHMYECKUX U HEOPraHUYECKUX COCIUHEHUH.

Kpemuuii, ero ¢usmuyeckne M XHMUYECKHE CBOWCTBA, MOJY4YEHHWE M MPHUMEHEHHE.
Coenunenuss kpemHuss B npupone. OOmme mpencrtaBieHus o0 oxcuae kpemuus (IV) u
KpeMHHEBOH kucnoTe. CHIIMKATHI, UX UCIOJIb30BaHUE B OBITY, B IPOMBIIIJICHHOCTH. BaskHeimme
CTPOWTENBHBIE MaTepHajbl: KepaMHUKa, CTEKJIO, IEMEHT, OeTOH, ene300eToH. I[Ipobrembl
0€30I1aCHOTO HCIIOJIb30BAHMSI CTPOUTEIHHBIX MAaTEPHUAIOB B IOBCEAHEBHOM KU3HH.

Xumuueckuii IKcnepumenm:

n3ydeHre o0pa3loB HEOPraHWYECKUX BEIIECTB, CBOMCTB COJISTHOM KHCIIOTHI, TPOBEICHHUE
KAaueCTBEHHBIX pEaKUUil Ha XJIOPUI-UOHBl U HAOIIOJCHUE MPU3HAKOB MX MPOTEKaHMsI, OIbITHI,
oTpaxaromuye (U3NYecKue U XMMHUYECKHE CBOICTBA rajoreHOB U MX COEAMHEHHH (BO3MOKHO
WCI0JIb30BAHME BUECOMATEPHUANIOB), O3HAKOMIIEHHME C 00pasllaMH XJIOPUIOB (TaJIoT€HUIOB),
O3HaKOMJIEHHE C oOpa3uaMu cepbl U €€ COEeIMHEHUSMH (BO3MOXKHO HCHOJIb30BaHHE
BHJIEOMATepHasoB), HaAONIOJEHWE Tmpollecca OOyriMBaHUs caxapa TOJA  JCHCTBUEM
KOHLIEHTPUPOBAHHON CEPHOM KUCJIOTHI, U3y4eHHE XMMUYECKHX CBOWCTB pa30aBiIE€HHOMN CEpHOI
KHUCJIOTBI, IIPOBEJICHHE KAaueCTBEHHOM peakuMM Ha cyinb(arT-uoH W HaONIo/leHue IMpHU3HaKa eé
MPOTEKAHUs, O3HAKOMJIEHHE C (PU3MYECKHMMM CBOMCTBaMH a30Ta, (ocdopa M UX COEAMHEHUU
(BO3MOKHO HCIIOJIb30BaHUE BHAEOMATEPUAOB), 00pa3iaMu a30THBIX U GochopHBIX y10O0peHui,
MoJlyueHue, coOupaHue, pacrno3HaBaHUE M U3YYEHHE CBOMCTB aMMMaka, IpPOBEJIEHUE
KaueCTBEHHBIX peakuuid Ha HOH aMMOHUA U ¢ocaT-uOH U H3YYEHHE MPU3HAKOB HUX
MPOTEKAHUS, B3aUMOJICHCTBHE KOHIIEHTPUPOBAHHOM a30THOM KHUCIOTHI € MEIbI0 (BO3MOXKHO
HCI0JIb30BAHME BHJIEOMATEPUANIOB), M3yYEHHE MOJIeNed KPHUCTaUIMYECKUX PEemIETOK aamasa,
rpaduta, GQyaaepeHa, O3HAKOMIIGHHE C TMPOIECCOM aJCOpOIMU PacTBOPEHHBIX BEIIECTB
AKTUBHUPOBAHHBIM YIJIEM M YCTPOICTBOM MPOTHBOrasa, MojydeHue, coOupaHue, pacro3HaBaHue
U U3yYEHHE CBOMCTB YIJIEKHCIIOTO rasa, MPOBEJCHHE KaueCTBEHHBIX peaklMil Ha KapOoHAT U
CWIMKAaT-MOHbl M HW3Y4YEHHE IMPU3HAKOB HMX MPOTEKAHMs, O3HAKOMJIEHHME C MPOIYKIHEH
CUJIMKAaTHOM MPOMBIIJIEHHOCTH, PELIEHNE JKCIEPUMEHTAIBHBIX 3a1a4 1o Teme «BaxHelmue
HEMETAJUIbI U UX COCTUHEHUSD.

MeTaJuibl M UX COCIMHEHUS

OO0miass XapakTepuUCTUKAa XUMHUYECKHX D3JIEMEHTOB — METaUIOB Ha OCHOBaHHHM UX
nosnoxenus B [lepuoanueckoil cucteme xumuueckux 3inemeHToB . . MenneneeBa u cTpoeHus
atomoB. CTpoeHHe MeTauioB. MeramiMueckas CBA3b M METAJUIMYECKas KpUCTAJUIMYECKas
peméTka. DJEKTPOXUMHUYECKUN psA HalpshKeHUH MeTauioB. (DU3MYECKHE U XUMUYECKHE
cBoiicTBa MeTtaiioB. OOmue crnocoObl noixydeHus MeTaioB. [loHATHE O KOPpO3UU METaIOB,
OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT Koppo3uu. CIiaBsl (CTallb, YyT'YH, TIOPATIOMUHHMI, OpoH3a) U
WX MPUMEHEHHE B OBITY U MIPOMBIIILIICHHOCTH.

[Ilenounsle MeTauibl: MojokeHue B [lepuoanueckoi cucteMe XUMUYECKUX 3JIEMEHTOB
. Y. MenneneeBa, CTpO€HHUE UX aTOMOB, HaXOXACHHE B npupojae. usznueckue U XUMUYECKHE
CBOICTBa (Ha mpuMepe HATpus U Kamusi). OKCUAbI U THAPOKCUABI HATpud U Kanus. [IpumeHenue
LIEJIOYHBIX METAJUIOB U UX COETUHEHMUIA.

[llennoyHO3EMENBHBIE METAJUIBI MAarHuid W KalbLMK: TOJIO)KeHHEe B llepumoamueckoi
cUCTeMe XUMHYecKHX uieMeHToB JI. M. MenzneneeBa, CTpoeHHE MX aTOMOB, HaxXOXJICHUE B
npupoje. Ousnyeckne 1 XMMUYECKUE CBOMCTBA MarHus W Kajblud. BaxxHelmme coeauHeHus
KaJblMs (OKCHUJ, THAPOKCU, COJH). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHMSL.

Anromunuil: nonoxenue B Ilepuoauueckodl cucTeMe XUMHYECKHX JJ1eMEHTOB [l.
W. MenneneeBa, CTpoeHHE aTOMa, HaxoXAeHHE B mnpupone. dusnueckne M XUMHUYECKUE
CBOICTBa amOMUHUSA. AM(POTEpHBIE CBOMICTBA OKCHA U THAPOKCUIA ATFOMUHUSL.

XKeneso: mnonoxenne B Ilepuoauueckodl cucTeMe XUMHUYECKHX d3ieMeHTOB /Jl.
W. MenneneeBa, CTpoeHHE aTOMa, HaxoxXJaAeHUe B mpupoae. Puznueckue MU XUMHYECKHE
cBoiicTBa xene3a. Oxcuapl, Tuapokcu sl u conu xenesa (II) u xxenesa (II1), ux cocras, cBoiicTBa
U TIOJTy4YECHHUE.



Xumuueckuii IKcnepumenm:

O3HAaKOMJICHHE C OO0pa3llaMd METaJUIOB M CIUIaBOB, UX (PU3MUECKUMH CBONCTBAaMHU,
U3Y4YEHHUE pE3YJIbTaTOB KOPPO3UU METAUIOB (BO3MOYKHO HCIOJIb30BAaHUE BUIAECOMATEPUAJIOB),
0COOEHHOCTEH B3aMMOJICHCTBUS OKCH/IA KAJIBIMS U HATPUsS C BOJOH (BO3MOKHO MCIOJIH30BAHUE
BUJIEOMATEPUAJIOB), HCCIIEJOBAaHME CBOMCTB KECTKOW BOJIBI, IPOLECCA TOPEHUS >Kele3a B
KHUCIIOpo/e€  (BO3MOXHO  KCIOJb30BaHHE  BUAECOMATEPUATIOB), NPU3HAKOB  IPOTEKAHUS
KayeCTBEHHBIX PEaKLMi Ha MOHBI: MarHus, Kajblys, aJllOMUHUA, LUMHKa, xene3a (II) u xenesa
(IIT), menu (II), HabnroeHne U OMMCaHME MPOLIECCOB OKPAIIMBAHUS IJIaAMEHU MOHAMU HATpuS,
KaJdust ¥ Kaublus (BO3MOXKHO HCIOJIB30BaHUE BUICOMATEPUAIIOB), HCCIEN0BAaHUE aM(OTEPHBIX
CBOMCTB I'MJIPOKCH/IAa aJJIOMUHUS U THAPOKCUA [IUHKA, PEIIEHNE SKCIIEPUMEHTANIBHBIX 3a/1a4 110
TeMe «BakHelne MeTallIbl U UX COCTUHEHUSD.

XHuMHS M OKPYKAIOLIAs cpeaa

BemectBa n Marepuaisl B IOBCEAHEBHOM KU3HU YEJIOBEKA. be30MmacHoe MCIO0JIb30BaHUE
BELIECTB M XHWMHUYECKUX peakuui B ObITy. [lepBas momomib npu XHMHUYECKUX OXOrax H
OTPABJICHUSIX.

XuUMHYeCKOoe  3arpsA3HEHHE  OKpyXKarouleil  cpenpl  (TpenenbHas — JIOMyCTHMast
KOHIIeHTpaius BemecTs, naiee — [1JIK). Pons xumun B pemeHnn S5K0JI0THYECKUX TMPOOIIeM.

Xumuueckuit IKcnepumenm:

M3y4eHue 00pa3lioB MaTepuasoB (CTEKIIO, CIJIaBbl METAJIOB, MTOJIMMEPHBIE MAaTEPUAJIbI).

Meostcnpeomemmnoie ceasu

Peanu3anus MeXnpeaMeTHBIX CBSA3€H MPU N3y4EeHUN XMMHHU B 9 Kiacce OCyIIeCTBISAETCS
yepe3 UCIOJIb30BaHHWE KaKk OOIIMX €CTeCTBEHHO-HAyYHBIX TOHATHUH, TaKk U IOHSATHI,
SIBJISFOIIMXCSI CHCTEMHBIMHU ISl OTAENBHBIX MPEMETOB €CTECTBEHHO-HAYYHOTO IUKIIA.

OOmiye ecTeCTBEHHO-HAay4YHbIC IIOHATHS: HAaydHbIM (aKT, IMIOTE3a, 3aKOH, TEOpPHS,
aHanu3,  CHHTEe3,  Kilaccu(ukanus,  MEepHUOANYHOCTb,  HAOJIOAECHUE,  SKCIIEPUMEHT,
MO/IEIUPOBAHUE, U3MEPEHUE, MOJIEIIb, IBIICHUE, TAPHUKOBBIN A3PPEKT, TEXHOJIOT U, MAaTEpUAJIBI.

@usuka: marepus, aToM, OIIEKTPOH, MNPOTOH, HEUTPOH, HOH, HYKJIUZA, W30TOIBI,
PaIMOaKTUBHOCTb, MOJIEKYJA, DJIEKTPUYECKUH 3apsl, IPOBOJHHMKH, IOJYIIPOBOJHUKH,
TUAJIEKTPUKH, (OTODIEMEHT, BEIIECTBO, TENO, 00bEM, arperaTHoe COCTOSIHME BELIeCTBa, ras,
pacTBOp, PacTBOPUMOCTb, KpUCTAJUIMYECKas pEHIETKa, CIJIaBbl, (U3UYECKHE BEJINYMHBI,
€IMHULIBI U3MEPEHUS, KOCMUYECKOE IIPOCTPAHCTBO, IIAHEThI, 3BE31b1, CoJIHIIE.

buosorus: ¢ortocunres, npixaHnue, Ouocgepa, s3KocucTeMa, MUHEpAJIbHbIE yI00peHus,
MHUKPODJIEMEHTBI, MaKPOJIEMEHTBI, IMTATECIIbHBIC BEIECTBA.

I'eorpadus: atMmocdepa, ruapocdepa, MHHEpaibl, TOPHbIE IOPOJIbI, IOJE3HbIE
HCKOIIa€MBbI€, TOIUIMBO, BOJHBIE PECYPCHI.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMUH
HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE pE3yNbTaThl OCBOEHMS MPOrpaMMbl OCHOBHOro oOIiero oOpa3oBaHUs
JOCTUTAIOTCS B X0JIe 00YUeHHs] XUMUU B €IMHCTBE y4eOHOM M BOCIUTATEIbHOM e TETLHOCTH B
COOTBETCTBUM € TPAAULHMOHHBIMU  POCCUHCKMMM  COLMOKYJIBTYPHBIMM ¥  TyXOBHO-
HPAaBCTBEHHBIMHU LIEHHOCTSIMH, NPUHATHIMU B OOLIECTBE MpaBUJIaMH U HOPMAaMHU MOBEACHUS U
CIOCOOCTBYIOT MpolieccaM CaMOIIO3HAHMS, CAMOPA3BUTHUS M COLIMATM3ALINN O0YJaOLTNXCS.

JIMYHOCTHBIE Pe3yJabTAaThl OTPAXKAIOT TOTOBHOCTH OOYYArOIIHUXCS PYKOBOJACTBOBATHCS
CHUCTEMOW NO3UTHBHBIX LIEHHOCTHBIX OPMEHTALMi M PACIIMPEHHUE OIbITA JEATEIBHOCTH Ha €€
OCHOBE, B TOM YHCJIE B YaCTH:

1) NaTpHOTHYECKOT0 BOCTIUTAHUS:



I[EHHOCTHOTO OTHOIIEHUS K OTEYECTBEHHOMY KYyJIbTYPHOMY, HMCTOPHYECKOMY U
HAyYHOMY HACJICJIUI0, TOHUMAaHUS 3HAYCHUS XUMHYECKON HAyKd B KH3HU COBPEMEHHOTO
oOmiecTBa, CIOCOOHOCTH BIIAJICTh JOCTOBEpHOUW MH(pOpMammel 0 MEepeOBBIX NOCTIKCHUIX U
OTKPBITHSIX MUPOBOH M OTCUYECTBEHHOW XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00
yCTPOMCTBE MUpa 1 OOIIECTBA;

2) TPa’KAAHCKOr0 BOCIIUTAHUS:

MIPEJICTABJICHHUSI O COIMAIBHBIX HOPMAax M MPaBHJIAX MEKIUYHOCTHBIX OTHOIICHUH B
KOJUICKTHBE, KOMMYHUKATUBHOW KOMIICTEHTHOCTH B OOINEGCTBEHHO IIOJIG3HOH, y4eOHO-
HCCIIeIOBATEIICKOM, TBOPUYECKON U IPYTUX BHUJAX JCATCILHOCTH, TOTOBHOCTH K Pa3HOOOpa3HOU
COBMECTHOH JIEATEIIHPHOCTH IMPHU BBIIIOJIHCHUU Y4€OHBIX, ITO3HABATEIHHBIX 3a/1a4, BBITIOJTHECHUHU
XUMHYECKUX IKCIIEPUMEHTOB, CO3JIaHUU YUICOHBIX IMPOCKTOB, CTPEMJICHHUS K B3aUMOTIOHUMAaHHUIO
¥ B3aWMOTIOMOIIIM B TIPOIECCe ITOM YYeOHOW JESITeTLHOCTH, TOTOBHOCTH OIICHHBATH CBOE
MOBEJICHUE W TIOCTYIKH CBOWX TOBApHINEH C IMO3WIMHA HPABCTBEHHBIX M IPABOBBIX HOPM C
Y4E€TOM OCO3HAHMSI MOCIEACTBUM IIOCTYIIKOB;

3) HeHHOCTH HAYYHOT0 MO3HAHMA '

MHPOBO33PCHUYECKUE  MPEJCTABICHUS O  BEIIECTBE H  XHMHUYECKOW  PEaKIlHH,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BHTHS HAyKH M COCTABIISIONIAE OCHOBY JUIS
MOHWMAHWS  CYNIHOCTH HAyYHOW KapTHHBI MHpa, MPEJACTaBICHUS 00  OCHOBHBIX
3aKOHOMEPHOCTSAX PAa3BUTHS MPHUPOIBI, B3aMMOCBS3SIX YEJIOBEKa C MPUPOJHON CPEJIOi, O poJin
XMMHWH B IO3HAHUHU ITHX 3aKOHOMEPHOCTEH;

MMO3HABaTEIbHBIE MOTHBBI, HAIIPABJICHHBIC HAa TOJYYCHHE HOBBIX 3HAHWW IO XHMHH,
HEOOXOIUMBIC JIII OOBSCHEHWS HAOIOaeMBbIX IPOIECCOB W SBJICHHMA, ITO3HABATEIBHOM,
WH()OPMAMOHHON M YNTATEIIbCKON KYJIBTYPhI, B TOM YHCIIe HABBIKOB CAMOCTOSTEIIBHON PabOTHI
C y4eOHBIMH TEKCTaMH, CIIPABOYHOHN JIUTEPATypOH, AOCTYITHBIMH TEXHHUYECKUMH CpPEACTBAMHU
WHGOPMAIIMOHHBIX TEXHOJIOTHIA;

MHTEpeC K OOYyYeHUIO M TMO3HAHMIO, JI0003HATEIbHOCTh, TOTOBHOCTh U CHOCOOHOCTH K
camMo00pa30BaHUI0, MPOSKTHON M HMCCIEIOBATEIBCKON JEATEIFHOCTH, K OCO3HAHHOMY BBIOODPY
HATPaBJICHHOCTH ¥ YPOBHS OOYUEHHUsI B TAJIbHEHIIEM;

4) popMuUpOBaHNS KYJIbTYPbI 310POBbSI:

OCO3HAHHME IIEHHOCTH J>KM3HH, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3JI0OPOBBIO,
YCTAaHOBKM Ha 3JI0OPOBBI 00pa3 >KM3HM, OCO3HAHME IIOCIICACTBUH W HENPUATHE BPEIHBIX
NpUBBIYEK (YMOTPEOJCHUS aJKOTOJIsA, HAPKOTHKOB, KYpEHHsI), HEOOXOAMMOCTH COOJIOACHHS
paBHJI OE30MaCHOCTH IPH OOpalleHHH ¢ XUMHYCCKHMMH BEHIECTBAMU B OBITY W pEalbHOMN
KHU3HU;

5) Tpy10BOro BOCIIUTAHMSA:

MHTEpEC K MPAKTUYCCKOMY M3YYCHHIO TPO(ECCHid U Tpylla pa3IMyHOro Pojia, YBaKECHUE
K Tpyldy M pe3yiabTaraM TpPYyIOBOW JEATEIBHOCTH, B TOM YHCJIC Ha OCHOBE NPUMEHCHUS
NPEIMETHBIX 3HAaHUH 10 XWMHUHW, OCO3HAHHBIA BHIOOp WHAMBUIYAILHOW TPACKTOPUU
MPOJIOJDKEHHST 00pa30BaHUsl C YYETOM JIMYHOCTHBIX HMHTEPECOB U CHOCOOHOCTH K XUMUH,
OOIIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, ycreurHoW NmpogecCHOHAIbHON JEATEIILHOCTH U
pa3BUTHS HEOOXOAUMBIX YMEHH, TOTOBHOCTh aJIalITUPOBATHLCS B MTPO(ECCHOHALHON Cpejie;

6) 3K0JIOrHYeCKOro BOCIUTAHHUS:

9KOJIOTHUECKHU 11eTIECO00pa3HOe OTHOIIICHUE K MPUPOJIE KaK UCTOYHHKY KU3HU Ha 3emiie,
OCHOBE €€ CYIIeCTBOBaHHS, MOHUMAHUE IIEHHOCTH 37J0POBOTO U Oe30macHOro obpasa KHU3HH,
OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (HU3MUECKOMY U TCHXUUYECKOMY 3I0POBBIO,
OCO3HaHHE [IEHHOCTH COOJIO/IEHUs MMPaBUI OE30TIaCHOTO MOBEJCHHsI TIPU padoTe C BEIIeCTBAMH,
a TaK)Ke B CUTYAIHMSIX, YTPOKAIOIIMX 3JI0POBBIO M KH3HH JIFO/ICH;

CMOCOOHOCTH MPHUMEHATh 3HAHUS, MOJyYaeMbIe TPU H3YYCHUU XUMHH, JJIS PEIICHHS
3a/1a4, CBSI3aHHBIX C OKPYXKAIOIIEH MTPUPOAHON CPEOi, IS TIOBBIMICHUST YPOBHS SKOJIOT Y ECKOM
KYJBTYPBI, OCO3HAHHS IJI0O0ATBHOTO XapaKTepa SKOJIOTUYECKUX MPOOJIeM U MyTed X pelleHUs
MOCPEJICTBOM METOJIOB XMMHH, SKOJOTHUYECKOTO MBINIJICHUS, YMEHHSI PYKOBOJICTBOBATHCS UM B
M03HABATEIHbHON, KOMMYHHKATUBHOMN M COLMAILHOM MPAKTUKE.



METAINIPEIMETHBIE PE3YJIbTATHI

B cocraBe meranpenMETHBIX PE3YJIbTAaTOB BBIACISIOT 3HAUYUMbIE JJIs1 (POPMHPOBAHUS
MHUPOBO33PEHUsSI OOIIEHAYYHbIE TIOHATHUS (3aKOH, TEOPHsl, MPUHIIMII, TUNIOTE3a, (akT, cucrema,
IIPOLIECC, PKCIEPUMEHT U JPYroe.), KOTOPbIE HUCIIOJIb3YIOTCS B €CTECTBEHHO-HAYYHbIX Y4EOHBIX
IpeaMeTax U Mo3BOJIAIOT Ha OCHOBE 3HAHHUN M3 ATHX MPEAMETOB (OPMHUPOBATH MPEICTABICHUE O
[EJIOCTHOM HAyYHOW KapTHUHE MHUpA, U YHUBEpCaJbHbIC ydyeOHbIe ACHCTBUS (IIO3HABATEIbHBIC,
KOMMYHHUKATHBHBIE, PEryJIsSTHBHBIE), KOTOpPbIE O0ECIeYnBarOT (POPMHPOBAHNE TOTOBHOCTH K
CaMOCTOSITEIbHOMY TUIAHUPOBAHUIO U OCYILECTBICHUIO YU€OHOU JIeATEIbHOCTH.

IMo3naBaTenbHbIe YHHBePCAJIbHbIE YUeOHBbIE TeiicTBUSA

Ba3oBble Joruveckue aeicTBUA:

YMEHHUSI HWCIIOJIb30BaTh MPUEMBI JIOTHYECKOTO MBIIIICHUS TPH OCBOCHWH 3HAHMU:
pacKpeIBaTh CMBICT XHMHUYECKHX TIOHATHH (BBIACTATH MX XapakTepHbIE IPH3HAKH,
YCTaHABJIMBATh B3aWMOCBSI3b C JPYTUMH TOHSITHAMH), UCTIOIH30BATh TOHATHS U OOBSICHEHUS
OTIENbHBIX (DAaKTOB W SIBIICHHWH, BBIOMpATh OCHOBAHMS W KPHUTEPHH IS KiIaccH(pUKaum
XAMUYECKHAX BEHIECTB M XUMUYECKUX PEaKIUii, yCTaHABINBATH MPHYHNHHO -CIICJCTBEHHBIE CBS3H
MEXTy 00bEKTaMH H3Y4YEHUS, CTPOUTH JIOTUIECKUE PACCYXKICHUS (MHIYKTUBHBIC, IeTyKTUBHBIC,
10 aHAJIOTHH ), AETaTh BBIBOIBI M 3aKITFOUCHUS;

YMEHHE MPUMEHATH B MpOLecce MO3HAHMS MOHATHA (TpeIMETHBIE M METalpeaIMeTHBIC),
CHMBOJIMYECKHE (3HAKOBBIC) MOJEIH, HCIOJIb3yeMble B XHMHH, MPeoOpa30BBIBATH IIMPOKO
IPUMEHSEMBbIC B XUMHUH MOJIEIbHBIC NMPEICTABICHUS — XUMHUYECKAN 3HAK (CHMBOJI JJIEMEHTA),
XxuMuueckas (opmyna W ypaBHEHHE XHMHYECKOW pEAaKIUM — NpU pEHIeHHH y4eOHO-
MO3HABaTEIbHBIX 3agad, C Y4ETOM OSTHX MOJEIBHBIX TPEJICTABICHUI BBIABIATH |
XapaKTepu30BaTh CYIIECTBEHHBIC MPU3HAKH HM3Y4aeMBIX OOBEKTOB — XMMHUYECKHX BELIECTB U
XUMHUYECKUX PEaKIWi, BBISBIATH OOIIME 3aKOHOMEPHOCTH, NMPUYMHHO-CIICJACTBEHHBIC CBSI3H U
IPOTHUBOPEUUS B U3y4aeMbIX IIPOIIECCAX U SIBICHHSX.

Ba3oBble ucciienoBarebCcKHe 1eCTBUA

YMEHHE HCIIOJIB30BaTh MOCTABJICHHBIE BOIPOCH B KAUeCTBE MHCTPYMEHTA IO3HAHUSA, a
TaKke B KayecTBE OCHOBBI i1 (OPMUPOBAHUS THUIOTE3Bl IO MPOBEPKE IPABUIBHOCTH
BBICKa3bIBAEMbBIX CY)KJCHUII;

NpUOOpETeHUE OMbITa 10 IUIAHHUPOBAHMIO, OPTaHM3AaLUN M TPOBEACHUIO YYCHHUYECKUX
IKCIIEPUMEHTOB, YMEHHE HAOIIOIATh 3a XOJ0M IIPOIIECCca, CAMOCTOSITEIEHO MTPOTHO3UPOBATh €ro
pe3ynbTar, (GopMyIHUpoBaTh OOOOLICHMS W BBIBOJBI IO pE3yJbTaTaM MPOBEAEHHOTO OIIBITA,
UCCIIEJOBAHUS, COCTABIIATh OTYET O MPOJICIaHHOM padoTe.

Pa6ora ¢ undopmanmeii:

yMEHHE BBIOMpATh, AHAIU3UPOBATH M HWHTEPIPETUPOBATh HMH(GOPMALHUIO Pa3IHYHBIX
BUJIOB U (OpPM MpPEICTABICHUs, MOJYy4aeMyl M3 pPa3HbIX HCTOYHUKOB (HAy4HO-IMOIMYJSpHas
JUTepatypa XMMHYECKOTO COJiepXaHMs, CIpaBouHble TmocoOusi, pecypcbl HHTepHera),
KPUTHYECKH OLIEHUBATh MPOTUBOPEUNBYIO U HEIOCTOBEPHYIO HH(POPMAILIHIO;

YMEHHUE MPUMEHATh Pa3IUYHbIe METO bl U 3alIpOChl IPU NOUCKE ¥ 0TOOpe MH(OpMaIK 1
COOTBETCTBYIOILIUX JaHHBIX, HEOOXOAUMBIX JUISl BHIIOJIHEHUS YUEOHBIX U TO3HABATEIbHBIX 3a/1a4
OTpeNIeNEHHOTO THUMA, MPUOOpPETeHHEe OIbITa B O0JACTH MCIOJIb30BAaHUS HH(OPMAIIOHHO-
KOMMYHHUKATHBHBIX TE€XHOJIOTHi, OBJIaJICHUE KYIbTYPOH aKTMBHOTO MCIOJIb30BAHUS Pa3IMYHBIX
MOMCKOBBIX CHCTEM, CaMOCTOSITENIbHO BBIOMpPATh ONTUMAIBHYIO (OpMy THpeacTaBICHUs
uHbOpMAIMKM M WIIIOCTPUPOBATh pEIIaeMble 33/1a4ld HECIOXKHBIMH CXEMaMH, IHarpaMMamH,
Apyrumu popmamu rpaduku U UX KOMOMHALUSAMM;



YMEHHUE HCIOJIb30BaTh M AHAIM3UPOBATH B Ipollecce Y4eOHOHW M HMCCIeN0BaTEIbCKON
NEATeTbHOCTH UH(OPMAIIHIO O BIUSHUY MPOMBIIUIEHHOCTH, CEIBCKOT0 X03SHCTBA U TPAHCIIOPTA
Ha COCTOSIHUE OKPY’KaIOIIeH MPUPOTHON CPEJIbI.

KoMMyHuUKaTHBHBbIE YHUBePCAJIbHbIE YUeOHbIe JelicTBUA:

YMEHHMsI 33/aBaTh BOIPOCH (B XoJe auanora M (WIM) IUCKYCCHMH) IO CYIIECTBY
oOcyxnaemMoii TeMbl, (HOPMYIHPOBATH CBOM TIPEAJIOKEHHUS OTHOCHUTEIHHO BBITIOJTHEHUS
MPEI0KEHHOM 3a/1a4H;

YMEHUSI TPEICTABIATH IOJYYEHHbIE pPE3YyJbTaThl I[103HABATEIbHOW JIEATEIbHOCTH B
YCTHBIX U MHChMEHHBIX TEKCTaX; JEaTh MPE3EHTALNIO PE3YIbTATOB BBIOJIHEHHUS XUMUYIECKOTO
JKCIIEpUMEHTa (JTa00paTOPHOTO OMBITA, JTAOOPATOPHON pPAOOTHI MO WCCIIEIOBAHUIO CBOMWCTB
BEIIIECTB, YU€OHOTO MPOCKTA);

yYMEHHS y4eOHOTO COTPYJHHUYECTBA CO CBEPCTHUKAMU B COBMECTHON NMO3HABATENIbHOUN U
HCCIIEIOBATENIbCKON JEATEIbHOCTH IpPU PELIEHUM BO3HMKAIOMIMX MpoOJieM Ha OCHOBE y4yéTa
OoOLIMX HMHTEPECOB M COTIJIacOBaHMs MO3UIMHM (0OCyXkaeHHs, OOMEH MHEHHSMHU, «MO3TOBbIE
HITYPMBI», KOOPJUHALIMSI COBMECTHBIX JAEHCTBUM, ONpeAeeHue KPUTEPUEB 0 OLIEHKE KauecTBa
BBITIOJTHEHHOU pabOTHI U IpyTrue).

PerynsiTuBHbIC YyHUBEpPCcaIbHbIC YUeOHbIE 1eHCTBUA:

YMEHHE CaMOCTOSITENIbHO ONPEAEIATh eI AeITeIbHOCTH, INIAHUPOBATh, OCYIIECTBIIAT,
KOHTPOJMPOBaTh U NpPU HEOOXOAMMOCTH KOPPEKTUPOBATh CBOIO JEATENbHOCTh, BBIOMpATH
HauOonee dpdexTuBHBIE CHOCOOBI pemieHWs Y4eOHBIX W TMO3HABATENBHBIX  3ajad,
CaMOCTOSITENIBHO COCTABIISITh WM KOPPEKTUPOBATh MPEIIOKEHHBIH aITOPUTM JCHCTBUI MpHU
BBITIOJIHEHUH 3aJaHuil ¢ Y4€TOM TMOJY4YE€HHS HOBBIX 3HAaHMHA 00 H3ydaeMbIX OOBEKTax —
BEIIECTBAX U PEaKIUsiX, OL[EHUBATh COOTBETCTBHE IMOJIyUEHHOTO PE3yJIbTaTa 3asBIIEHHOH IIeNu,
YMEHHE UCTI0Ib30BaTh U aHAIM3UPOBATH KOHTEKCTHI, peJlaraéMble B YCIOBUU 3aJITaHUM.

INPEIMETHBIE PE3YJIbTATbBI

B cocraBe mnpenMeTHBIX pe3ylbTaTOB IO OCBOCHHUIO 0O0S3aTEIILHOTO COJAEPIKAHMUS,
YCTaHOBIIEHHOTO JaHHOM (QenepaibHOl paboueid mporpaMMoii, BBIAEISAIOT: OCBOEHHbBIC
oOydarouMMuUCsl Hay4HbIE 3HAHUS, YMEHHS U CIOCOOBI JeHCTBUM, crenupudeckue s
npeaMeTHol obnactu «XUMHS», BHIBI JESITENBHOCTH MO TMOJIYYEHHIO HOBOTO 3HAHUS, €ro
MHTEPIIPETAINH, TPEOOPa30BaAHUIO U MPUMEHEHHUIO B PA3IMUHBIX YU4EOHBIX U HOBBIX CUTYalIUsX.

K xoHuy oOyuyenus B 8 kJiacce rpeIMeTHbIE pe3yJbTaThl Ha 0a30BOM YPOBHE JOJKHBI
oTpakaTb c(GOPMUPOBAHHOCTDH y O0yUaIOIUXCS YMEHHUI:

. pPAacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKMX IOHSATHHA: aTOM, MOJIEKyJa,
XUMUYECKUH BIIEMEHT, MPOCTOE BELIECTBO, CIOKHOE BEIIECTBO, CMeCh (OJHOpOJHas U
HEOJTHOPO/IHAsA), BAJIEHTHOCTb, OTHOCHTENbHAsI aTOMHAs M MOJIEKYJSipHas Macca, KOJUYECTBO
BEIIECTBA, MOJb, MOJISIPHas Macca, MaccoBas J0JII XUMHUYECKOIO 3JIEMEHTA B COEAVHEHMU,
MOJIIpHBIM 00BEM, OKCHJ, KHCJIOTa, OCHOBAaHHUE, COJIb, 3JIEKTPOOTPHUIATEIBHOCTb, CTENEHb
OKHCIICHHsI, XMMHUYECKas peakiys, KIacCu(pUKalUs peakiuil: peakiuu COEAWHEHHs, PeaKInu
pa3oKEeHUs, PeakUMy 3aMElICHMs, peakiuu OOMEHa, 3K30- U JSHAOTEPMHUYECKHE PEaKIIUH,
TETIOBON A(PEKT peakiiu, Iapo aToMa, dJIEKTPOHHBIN CI0H aToMa, aTOMHasi OpOUTalb, pauyc
aToMa, XMMHUYecKas CBs3b, MOJSIPHAs U HEMOJSpHAas KOBAJICHTHAas CBs3b, MOHHAs CBs3b, MOH,
KaTHOH, aHHOH, PaCTBOP, MAacCOBas JI0JIs BEllecTBA (MPOLIEHTHAs! KOHLIEHTPALHs) B PaCTBOPE;



. WILUTIOCTPpUPOBATL B3aMMOCBA3b OCHOBHBIX XHMHWYCCKHUX MOHATUHA U IMPUMCHATH
OTH MOHATHA ITPU OIMMUCAHUHN BCUICCTB U UX HpeBpameHHﬁ;

. WCIOJIb30BaTh XUMHUYECKYI0 CHMBOJIUKY JJIsi COCTaBIICHUS (POPMYJ BEUIECTB H
YPAaBHEHUN XUMUUYECKUX PEAKLIHM;
. OTIPEICIIATh BAJIGHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCAMHCHUSX, CTCIICHb

OKHCJICHHS 3JIEMEHTOB B OMHAPHBIX COEIMHEHUSX, IPUHAIICKHOCTh BEIIECTB K ONpPEeAEIEHHOMY
KJIacCy COeMuHEHUW 1o (opmynaM, BHUJI XMMHUYECKOW CBsA3M (KOBAJICHTHAass W HMOHHAs) B
HEOPraHUYECKUX COCAUHEHUSIX;

. packpsiBaTb  cmbicn  llepuonmueckoro  3akona [ M. Menneneena:
JEMOHCTPUPOBATh NOHUMAHUE MEPUOJUUYECKON 3aBUCUMOCTH CBOMCTB XMMMUYECKUX JIEMEHTOB
oT ux noJyioxkeHus B llepuoanueckoil cucteme, 3aKOHOB COXPAaHEHHUS MacChl BEILECTB,
MIOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO y4€HUs, 3aKOHa ABOTraapo;

. ONMCHIBATh U XapakTepus3oBaTh TaOnuuHyio ¢opmy Ilepuonuueckoil cuctemsl
XUMUYECKUX DJIEMEHTOB: Pa3IN4aTh MOHATHS «TJIaBHas moArpymnma (A-rpymmna)» u «moOouHas
noarpynna (b-rpynmna)», Maneie u OosibLIME NEPUOABI, COOTHOCHUTH 00O3HAYEHMS, KOTOpPbHIE
uMmetrorcs B Tabnuue «llepuoanueckas cucrema xumuueckux snemeHToB J[. M. MenneneeBa» ¢
YHCIIOBBIMHM XapaKTEPUCTUKAMHM CTPOECHUS aTOMOB XHMHYECKUX AJIEMEHTOB (COCTaB M 3apsn
sipa, 00111ee YHCII0 AEKTPOHOB U paclpeie]IeHHE UX 110 3JIEKTPOHHBIM CIIOSIM);

. KJIacCCUPUIIMPOBATh XUMHUYECKHE JJIEMEHTHI, HEOpPraHWYecKHe BEIEeCTBa,
XMUMHUYECKHE peaklnu (10 YUCITYy U COCTaBY yYacCTBYIOIIMX B pEaKLUU BEUIECTB, N0 TEMJIOBOMY
sdexry);

. XapaKTepu30BaTh (OMHUCHIBATH) OOMIME XWUMHYECKHE CBOWCTBA  BEIICCTB
pa3IMYHBIX KJIACCOB, TMOATBEpPXKIas ONUCAaHUE MPUMEPAMH MOJIEKYISIPHBIX YpaBHEHUU
COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIHii;

o IIPOTHO3UPOBATH CBOICTBa BE€OICCTB B 3aBHUCHMOCTH OT HX Ka4€CTBCHHOI'O
CoCTaBa, BOBMOKHOCTHU IMPOTCKAHUA XUMHUUYCCKHUX npeBpameHI/Iﬁ B pa3JIMYHBIX YCIIOBUAX,
o BBIYUCIIAATE OTHOCHUTCIBHYHO MOJICKYJIAPHYIO W MOJIIPHYIO MACChl BCIICCTB,

MacCCOBYIO JIOJF0 XMMHYECKOTO 3JIeMEHTa 1Mo (hopMyiie COSAMHEHHS, MACCOBYIO JIOJIIO BEIIECTBA
B PacTBOpE, MPOBOJIUTH PACUETHI TI0 YPABHEHUIO XUMUYECKON PEaKIIHH;

. NPUMEHSITh OCHOBHBIC OIEPallM MBICIUTEILHOW JEATSIILHOCTH — aHallu3 M
CHHTE3, CpaBHEHHE, 0000IICHUE, CUCTEMAaTH3AINI0, KIACCH(DUKALUIO, BBISABICHHE MPUYHHHO--
CIICZICTBEHHBIX CBSI3€H — JUISl U3YUEHHS CBOWCTB BEIECTB M XUMHUYECKUX PEAKIIUN, ECTECTBEHHO-

Hay4YHbIC METOJbl IO3HAHWS — HAOIIOJCHUE, W3MEPEHUE, MOJCIUPOBAHHE, SKCIIECPUMEHT
(peanbHBIN U MBICIICHHBIN);
. ClIeZIOBaTh IpaBWJIAM IOJIb30BAHHUS XUMHUYECKOW TOCYI0W W Jab0OpaTOpPHBIM

o0OpyJIOBaHMEM, a TakKe IpaBWiIaM OOpalleHHs C BEIIECTBAMH B COOTBETCTBUU C
WHCTPYKIUSMHU TIO BBINOJHEHHIO Ja0OpPAaTOPHBIX XHMHUYECKUX OIBITOB MO TOJYYCHUIO U
COOMpaHUI0 ra3000pa3HBIX BEHIECTB (BOAOPOJA U KUCIOPOJA), TMPUTOTOBJICHUIO PAaCTBOPOB C
ONpENeIEHHOW MacCOBOM JI0JIel pacTBOPEHHOTO BEIIECTBA, IUIAHUPOBATh M IPOBOJUTH
XUMUYECKHAE SKCIEPUMEHTHI MO PACIO3HABAHUIO PACTBOPOB IIEIOYEH U KUCIOT C TMOMOIIBIO
WHIUKATOPOB (J1akMyc, (heHonTanent, METUIIOPAHK U APYTHE).

K xoHuy oOyuyeHus B 9 kJiacce rpeIMETHbIE pe3yJabTaThl Ha 0a30BOM YPOBHE JOJKHBI
oTpakaTb c(GOPMUPOBAHHOCTD y OOyUaIOIUXCS YMEHUI:

. PACKpBIBATh CMBICII OCHOBHBIX XMMHYECKUX HOHATHH: XMMHUYECKUH HIIEMEHT,
aTOM, MOJIEKYyJla, HOH, KaTHOH, aHWOH, IIPOCTOE BEIECTBO, CJI0KHOE BEIIECTBO, BAJIEHTHOCTD,
IEKTPOOTPHULATENBHOCTD, CTENEHb OKUCICHMS, XUMHYECKAas PpEaKlMs, XUMHUYECKas CBS3b,
TETIOBOM 3(P(EKT peakuuu, MoJb, MOJIIPHBIH 00BEM, pacTBOP, HMEKTPOJIUTHI, HEAIEKTPOIUTHI,
ANIEKTPOJIMTUYECKAs JIUCCOLMALNSA, PEAaKIMH HOHHOTO OOMEHa, KaTalu3aTop, XUMHUYECKOe
paBHOBecue, oOOpaTUMble M HEOOpaTHUMbBIE pPEaKLUH, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIC
peakuuy, OKHCIUTENb, BOCCTAHOBUTEIb, OKUCJIEHME U BOCCTAaHOBJIEHUE, aJUIOTPOIMS,



aM(pOTEpHOCTh, XUMUYECKasI CBS3b (KOBAJICHTHAs, MOHHAS, METAJUTMYECKAs), KPUCTAILTUICCKASI
pemérka, KOppo3us METaJJIOB, CIUIaBbl, CKOPOCTb XUMHUYECKOW pEaKluH, IpeneiabHO
nonycrtuMas konuentpaunus 111K Bemecrsa;

. WJUTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMUYECKUX TOHSATUH U TPUMEHSTH
9TH TOHSTHUS MIPHU OMKUCAHUU BEIIECTB U UX IIPEBPAILICHHUI;

. UCIIOJIb30BAaTh XUMUYCCKYI0O CUMBOJIMKY JUISI COCTaBJICHHS (DOpPMYNI BEIIECTB U
YpPaBHEHUN XUMHYECKUX PEAKIINI;

. OTPENIETsATh BaJEHTHOCTh M CTENEHb OKHUCJICHHMS XMMHUYECKHX OJJIEMEHTOB B
COEJIMHEHUSAX PAa3JIMYHOTO COCTaBa, IPUHAJIEKHOCTb BELIECTB K OIpPEeAEIEHHOMY KJaccy
COCIMHEHUH N0 (popMyJiaM, BUJ XMMHUYECKOU CBSI3M (KOBAJCHTHAsl, MOHHAS, METAJLTNYECKAs) B
HEOPraHWYECKUX COCJAMHCHUSAX, 3apsij] WOHA 10 XUMHUYECKOW (opMmyre, XapakTrep Cpeabl B
BOJIHBIX pacTBOpax HEOPraHWYECKUX COCAUHEHUM, THUIl KPUCTAUIMYECKOW  pereTKU
KOHKpETHOTO BELIECTBA;

. packpsiBaTh  cMmbica  Ilepuommueckoro  3akona J[. WM. MennmeneeBa wu
JEMOHCTPUPOBATh €ro IOHWMAHHWE: OMHUCHIBAaTh M XapaKTepPU30BaTh TaONMMUHYIO (GOopMy
[Tepuoanueckoit cUCTEMBbI XUMUYECKUX DJIEMEHTOB: pa3juyarh MOHSTHUS «TJIABHAs TOATPYIITa
(A-rpynma)» u «mobounast noarpynmna (b-rpymnmna)y, mansle U OOJBIINE MEPHOIBI, COOTHOCUTH
0003HaYeHMsI, KOTOPHIE UMEIOTCS B TIEPHOTNYECKON TaOIHUIE, C YHCIOBBIMU XapaKTePUCTUKAMHU
CTpPOEHHUSI aTOMOB XMMHUYECKHUX AJIEMEHTOB (COCTaB U 3apsi AJ1pa, 00lliee YUCIo 3JEKTPOHOB U
pacrpeiefieHne uX Mo JIEKTPOHHBIM CJI0sIM), OOBSCHSITH OOIIHE 3aKOHOMEPHOCTH B M3MEHEHUU
CBOWCTB AJIEMEHTOB M MX COCJIMHEHHI B Mpeenax MajblX MEPHOJIOB W TJIABHBIX TOITPYII C
Y4ETOM CTPOEHHUS UX aTOMOB;

. KJIaccu(PUIIMpOBaTh XMMHUYECKHE OJEMEHTHI, HEOPraHWYECKHE BEIIECTBa,
XMUMHYECKHE peaklnu (10 YUCITYy U COCTaBY yYacCTBYIOIIMX B PEaKLUU BEUIECTB, 10 TEIJIOBOMY
ahdexTy, Mo U3MEHEHUIO CTENIeHEH OKUCICHUSI XUMUYECKUX DJIEMEHTOB);

. XapaKTepH30BaTh (OMUCHIBATH) OOIIME W CIEIM(PUICCKUE XUMUUYECKUE CBOHMCTBA
MIPOCTBIX M CIIOKHBIX BELIECTB, MOJATBEPK/Iasi ONMHUCAHUE MPUMEPAMH MOJIEKYJISIPHBIX M MOHHBIX
YpaBHEHUN COOTBETCTBYIOUIUX XMMUUYECKUX PEAKIIMI;

. COCTaBIIATh YPAaBHEHHUS AIIEKTPOJUTHYECKOW NUCCOLMALMU KHUCIOT, IIeouel U
COJIeH, MOJHBIE M COKpall€HHbIE YPAaBHEHUS peakuil MOHHOTO OOMEHa, YpaBHEHHS pPEaKIIMii,
MOATBEPKAIONIUX CYIIECTBOBAHME TE€HETHUYECKOM CBSI3M MEXAy BELIECTBAMH DPAa3JIMYHBIX
KJIaCCOB;

. PaCKpbIBATb CYIITHOCTDb OKHCIINTCIBHO-BOCCTAaHOBUTCIBHBIX peaKuHﬁ
IIOCPEACTBOM COCTABJICHUSA DJICKTPOHHOI'O OajaHca 3TUX peaKuHﬁ;

. IMPOIrHO3UPOBATH CBOMCTBaA BCIICCTB B 3aBUCHMMOCTH OT HX CTPOCHH,
BO3MOXHOCTH IIPOTCKAHUA XUMHWYCCKHUX npeBpameHI/Iﬁ B PAa3JIMYHBIX YCIIOBUSAX;

. BBIUUCIIATE OTHOCHUTCIBHYIO MOJICKYISIPHYIO W MOJIIDHYIO MAaAcCChl BCHICCTB,

MacCOBYIO JIOJF0 XHMHUYECKOTO 3JIEMEHTa 1Mo (opMyie COCAMHEHUS, MACCOBYIO JIOJIIO BEIIECTBA
B PacTBOpE, MPOBOJIUTH PACUYETHI IO YPABHEHUIO XMMUYCCKON PEaKInH;

. coOyoaTh MpaBWia TMOJb30BAHUS XHUMHUYECKOH TOCYIOW M Jab0OpaTOPHBIM
000pyJI0BaHUEM, a TAKXKE TPaBUIIa OOpaIlEHHs C BEIIECTBAMU B COOTBETCTBUU C HHCTPYKIUSMU
M0 BBIMOJHEHUIO JAaOOPATOPHBIX XMMHUYECKUX OIBITOB IO TMOJYYEHHUI0O U COOMpaHHIO
ra3o00pa3HbIX BEIIECTB (aMMHaKa U YTIIEKUCIIOTO Tra3a);

. IPOBOJAMUTH PEAKIWH, MOJATBEPKIAIONINE KAa4eCTBEHHBI COCTaB PpPazIHMYHbIX
BEIIIECTB: PACIO3HABATh OMBITHBIM MYTEM XJIOpUA-, OpOMHUI-, HMOAHUIA-, KapOboHaT-, docdart-,
CWIIMKAT-, CynbdaT-, THIPOKCHA-UOHBI, KATHOHBI aMMOHHUS M HOHBI U3YUYEHHBIX METaJUIOB,
MPHUCYTCTBYIOIINE B BOJAHBIX PACTBOpPaX HEOPraHUYECKUX BEIECTB;

. MPUMEHSITh OCHOBHBIE OIEpaIlii MBICTUTENLHOW AESITeTbHOCTH — aHallu3 |
CHUHTE3, CpaBHEHHE, OOO0OIIEeHNE, CHCTEMAaTU3allIO, BBISBICHHE MPUUMHHO-CIIEICTBEHHBIX
CBSI3eM — s WM3YYEHHUs CBOWCTB BEIIECTB M XHUMHYECKHUX PEaKIMil, €CTECTBEHHO-HAyYHbBIE
METO/bI MO3HAaHUs — HaOIIOACHHWEe, U3MEPEHHEe, MOJICIUPOBAHHUE, IKCIIEPUMEHT (peallbHbIi U
MBICJICHHBIH ).



TemaTn4yeckoe NJIaHNPOBaHUe
TemaTuyeckoe IaHUPOBAHUE TI0 NPEAMETY «XHUMHU» I 8-9 Kiacca COCTABICHO € YUETOM

paboyeil mporpaMMbl BOCIIUTAHUS.

8 kiaace

Ne
I1/g

HaumenoBanue paszienos u
TEM IIPOrPAMMBI

Komunuect
BO 4acoOB

S0P

IIpumeyanue

Pazjean 1. IlepBonavanbHble
XUMHYeCKHe MOHATHS

1,1

XuMus- Bakueimnas o01acTs
€CTEeCTBO3HAHUSA U
MPAKTUYECKOM JEATEIILHOCTH
YyeJIoBeKa

https://m.edsoo.ru/7f41837c

1,2

BemecTBa 1 xuMu4deckue
peakuuu

15

https://m.edsoo.ru/7f41837c

Hroro no pazneny

20

Paznen 2. Baxknenue
HpeIlCTaBI/ITeJII/I
Heopraﬂnqecmx BCIIECCTB

2,1

Bo3nyx. Kucnopoa. [Tousitus
00 oKkcHIax.

https://m.edsoo.ru/7f41837c

2.2

Bonopon. Ilonstus o
KHCJIOTaxX U COJISX.

https://m.edsoo.ru/7f41837c

2.3

Bopna. PactBopsr. [Tonstust 06
OCHOBAHMAX

https://m.edsoo.ru/7f41837c

2.4

OCHOBHBIE KJIACCHI
HEOPraHUYECKUX COCTMHCHUI

11

https://m.edsoo.ru/7f41837c

Hroro no pazneny

30

Pasznen 3. llepuoguveckuii
3akoH u [lepuoguyeckas
CHCTEMAa XUMHYECKHX
asnemenToB /1. U.
MenaesneeBa. CTpoenue
aToMa. XUMHYECKasl CBA3b.
OxkucaIuTeILHO-
BOCCTAHOBHTEJIbHbIE
peaxKiuu.

3.1

Ilepuoanueckuil 3aKk0H U
[Tepuoanueckas cucrema
XHMHUYECKUX 31eMeHTOB /JI. H.
MenneneeBa. CtpoeHue
aroma.

https://m.edsoo.ru/7f41837c

3.2

XUMHAYECKAS CBA3b.
OKHCIIUTEILHO-
BOCCTAHOBUTEIIbHBIE PEAKIUU.

https://m.edsoo.ru/7f41837c

Hroro no pasgeny

15

https://m.edsoo.ru/7f41837c

PesepBHOE Bpems

https://m.edsoo.ru/7f41837¢

OO011EE KOJTUYECTBO YACOB 110
porpamMmme

68

https://m.edsoo.ru/7f41837¢




9 kJaacce

H_/H

HaumenoBanue pasnenos u
TEM IIPOrPaMMBbI

Komunuect
BO 4acOB

S0P

IIpumeyanue

Pa3gen 1. BenrectBo u
XHMHUYEeCKHe peaKIumn

11

[ToBTOpEeHuEe u yriuyoneHue
3HAHHUI OCHOBHBIX Pa3/eiiOB
Kypca 8 kiiacca

https://m.edsoo.ru/7f41837c

1.2

OcHOBHBIE 3aKOHOMEPHOCTHU
XUMHUUYECKUX PEaKLNil

https://m.edsoo.ru/7f41837c

1.3

DNEeKTPOTUTHIECKAs
nuccoranusa. XuMu4ecKue
peaKuuu B pacTBOpax.

https://m.edsoo.ru/7f41837c

Hroro no pazneny

17

https://m.edsoo.ru/7f41837c

Pazgen 2. Hemeramisl 1 ux
COEIUHEHMUS.

https://m.edsoo.ru/7f41837c

2.1

OO01as XxapakTepucTuKa
XUMUYECKUX JIEMEHTOB
VIIA-rpynnsl. ['anorensl.

https://m.edsoo.ru/7f41837c

2.2

OO01as XxapakTepucTuKa
XUMHUYECKUX daeMeHToB VIA-
rpynmnsl. Cepa u ee
COCTUHCHMSI.

https://m.edsoo.ru/7f41837c

2.3

OO6mras xapakTepucTuKa
XUMUYECKHX 3JIeMEeHTOB VA-
rpynnsl. A30T, pocdop u ux
COCIIMHEHUSI.

https://m.edsoo.ru/7f41837c

2.3

OO6mras xapakTepucTuKa
XUMHUYECKUX dJIeMEeHTOB |V A
— rpylnbl. YTJIEpos,
KPEMHUUN U UX COCAMHEHUS.

https://m.edsoo.ru/7f41837c

Wroro no pasneny

25

https://m.edsoo.ru/7f41837c

Pazpen 3. Merasliibl M UX
coeMHEeHUs

https://m.edsoo.ru/7f41837c

3.1

OO0111€e cBOMICTBA METAIIJIOB

https://m.edsoo.ru/7f41837c

3.2

Baxxneiinme MeTaiuisl 1 UX
COEIUHEHUS

https://m.edsoo.ru/7f41837c

Hroro 1o pasacity

https://m.edsoo.ru/7f41837c

Paznen 4. Xumusa n
OKpY:Kawlas cpena

https://m.edsoo.ru/7f41837c

4.1

BemectBa u MaTcpHaJibl B
JKHM3HH 4YCJIOBCKA

https://m.edsoo.ru/7f41837c

Hroro no pasgeny

w

https://m.edsoo.ru/7f41837c

PesepBHOE Bpems

https://m.edsoo.ru/7f41837c

OO011Ee KOTMYECTBO YacoOB
10 MPOTpamMme

68

https://m.edsoo.ru/7f41837
C




[MoypouHoe nuianupoBanue 8 kiace

Ne m\n | HamMeHOBaHMe pa3enoB ¥ TEM MPOTPaMMBbI Kousmmuectso IIpumeyanue
9acoB

1. [Ipenmer xumuu. Ponp XuMuu B )KU3HU 1
yenoBeka. Tena u BemecTna.

2. [TousTHS 0 METOJaX TO3HAHUS B XUMUU 1

3. [Ipaktuyeckas padora Ne 1 « IIpaBuna paboTs! B 1
1a00paTOpUU U IPUEMBI pabOTHI €
71a00PATOPHBIM 000PYTOBAaHUEM

4, Yuctele BerrecTBa U cMmecu. CriocoOnl 1
pa3aeseHusi CMeCcen.

5. [Tpaktuueckas padota Ne 2. «Paznenenue 1
cMmecei» ( Ha mpuMepe OBAPEHHOM COJIH)

6. ATOMBI U MOJIEKYJIBI 1

1. XUMHUYECKHUE DTIEMEHTBI. 3HaKU (CUMBOJIbI) 1
XHUMHYECKUX JICMCHTOB

8. [IpocThie 1 coKHBIE BELIECTBA 1

9. ATOMHO-MOJICKYJIIPHOE YICHUE 1

10. 3aKO0H ITIOCTOSIHCTBA COCTAaBa BEIIECTB. 1
Xumunyeckas popmyna. BaneHTHOCTh aTOMOB
XHUMHYCCKHAX COCTUHCHUI.

11. OtHocuTtenbHas atToMHas Macca. OTHOCUTEbHAS 1
MOJIEKYJISIpHAsl Macca.

12. MaccoBas 0o XUMHAYECKOTO dJIEMEHTA B 1
COETMHEHUU

13 KonuuecTBo BemnectBa. Mosbs. MossipHas 1.
Mmacca.

14. Ouznyeckue U XUMUYECKHUE SBIICHUS. 1
XuMUYecKasi peakius.

15. [Ipu3Haky 1 ycioBHs MPOTEKAHUSI XUMHUECKHUX 1
peakui

16 3aK0H COXpaHEHUsI MacChl BEIIECTB. 1
XUMUYECKUE YPAaBHEHHUSI

17 Brruncienue koamdecTBa, Macchl BEIIECTBA 110 1
YPOBHSIM XUMHUYECKUX PEAKIUI

18 Knaccudukanus XuMuueckux peakuui ( 1
COEJIMHEHUS, Pa3JIOKEHUs, 3aMellleHrne, 00OMeHa)

19 M. B. JIoMOHOCOB — y4eHbI! SHIIMKIONEAUCT. 1.
O60011eHre 1 crucTeMaTu3als 3HaHuH.

20 Kontponsnas padora Ne 1 «BemiectBa u 1
XUMHUYECKUE PEAKITHID)

21 Bo3znyx- cmech razoB. CocTaB Bo3yxa. 1
Kucnopoa- snemeHT u npocroe BemectBo. O30H.

22. dusnueckrue 1 XMMUYECKHE CBOMCTBA 1
Kucnopo/a ( peakiuu OKUCIICHUs, TOPEHHUE).
IToHsiTHE O OKCHAX.

23. CrniocoObI mosryyeHHs KUCI0poa B 1a00paTopuu 1
Y IpOMBINITICHHOCTH. [IpuMeHeHne kucnopoa.

24, TennoBoit 3¢ exT XUMHUECKOH peakuuy, 1

IIOHATHUC O TCPMOXUMHUYCCKOM YPABHCHUM, 9K30-




U OHAOTCPMHUUYCCKUC PCAKIIUU.

25. TornmmBo (HedTh, yroib, MeTain). 3arpsi3HeHUs 1
BO3/IyXa, CIIOCOOBI €ro NMpe0TBPAICHHSL.

26. [Ipaktuyeckas padora Ne 3 o Teme « 1
[Tomy4yeHue u cobupanue KUCIopoia, U3ydeHue
€ro CBOMCTB)»

27. Bonopoa- a3nemMeHT 1 mpocToe BEIECTBO. 1
Haxoxnenue B mpupoe.

28 dusnyeckre 1 XMMUYECKHE CBOMCTBA BOJAOPO/IaA. 1
IIpuMeHeHnne Boiopoa.

29 [ToHsaTHE O KHCITIOTaX U COJISIX 1

30 CriocoObl MmoTydeHre BOA0PoIa B JaO0OpaTOpHH 1

31 [Ipaktuueckas padota Ne 4 o Teme « 1
[Tomy4yenue u cobupanue BOIOpOIa, U3yUeHHE U
€ro CBOMCTB)

32 MouisipHblii 00beM rasza. 3akoH ABorapo. 1

33 Brrunciienne o0beMa, KOJIMYECTBA BEIECTBA 1
ra3a 1o ero U3BeCTHOMY KOJIMYECTBY BEIIECTBA
I 00beMy

34 Brruncnenue o6bema razoB 1o ypoBHIO PEaKIIMH 1
Ha OCHOBE 3aKOHA 00OBEMHBIX OTHOIIICHHUH ra30B

35 dusnyueckre 1 XUMHUUECKHE CBOMCTBA BOJIBI 1

36 CocraB ocHoBaHui. [ToHsATHS 00 MHAUKATOpAX 1

37 Bona kak pactBoputens. Hacwimennsie u 1
HEHaCBILIEHHbIE PACTBOPHI. MaccoBas 10
BEII[ECTBA B PACTBOPE

38 [IpakTrueckas padota Ne 5 mo Teme « 1
[IpuroToBsieHHE pacTBOPOB C ONMPEACICHHOMN
MacCcOBOM JI0JIEi paCTBOPEHHOTO BEIIECTBAY

39 Kontponbnas padorta Ne 2 o teme « Kucmopos. 1
Bopopon. Bona.»

40 OKcuapl: cocTaB, Kiaccudukaus, 1
HOMEHKJIATypa.

41 [TonydyeHue u XUMHYECKHE CBOMCTBA 1
KHCIIOTHBIX, OCHOBHBIX M aMOP(HBIX OKCHJIOB

42 OcHoBaHue: cocTaB, Kiiaccupukanus, 1
HOMEHKJIaTypa

43 [Tonyuenue u XuMu4yeckre CBOMCTBA OCHOBAHUM 1

44 Kucnoter: cocraB, knaccudukanms, 1
HOMEHKJIaTypa

45 [TonyyeHnue U XuMHUYECKHE CBOMCTBA KUCIIOT 1

46 Counu (cpenHue) : HOMEHKIATYPbI, CIIOCOOBI 1
MOJIy4EHUs, XHMUYECKUE CBOMCTBA

47 [Ipaktuyeckas padora Ne 6 . Pemenue 1
AKCMIEPUMEHTATBHBIX 3a7a4 10 TeMe «OCHOBHBIE
KJIACChl HEOPTAaHMUECKUX COCAMHEHUI»

48 I'eneTnueckas CBsI3b MEXKIY KilacCaMU 1
HEOPraHNYECKHUX COCTMHEHHMA

49 O06001IeHne U crucTeMaTru3anus 3HaHu| 1

50 KontponsHas padota Ne 3 o teme « OCHOBHBIE 1

KJIAaCChl HCOPraHNUCCKUX COCIUHEHUI




o1 [lepBble MOTBITKU KIACCU(PHUKAIINNA XUMUYECKUX 1
areMeHTOoB. [loHsATHE O IpyIax CXOAHBIX
JJIEMEHTOB.

52 Ilepnoanueckuit 3axkoH u [lepuoanueckas 1
CHUCTEMA CUCTEMAa XUMUYECKUX 351eMeHToB /[]. M.
MeneneeBa

53 Ilepuopsl. I'pynnsl. [loarpymmsr. 1

o4 Crpoenue atoMoB. CocTaB aTOMHBIX sJIED. 1
H3oTomnsl.

95 Crtpoenue a1eKTpoHHBIX 0000uek atomoB J.H. 1
MeneneeBa

56 XapakTepuCTUKa XUMHAYECKOTO 3JIEMEHTA IO €ro 1
IIOJIOKEHHUIO B Ieproanyeckon cucreme J1.1.

MeneneeBa

S7 3HavYeHUE TEPUOUIECCKOTO 3aKOHA /ISt 1
pa3BuTus Hayku U npaktuku .M. Menneneepa-
YUYeHBIH, TIeJIaror, rpaXK IaHuH.

58 DIIEKTPOOTPHUIATETBHOCTh ATOMOB XUMHYECKHUX 1
JJIEMEHTOB

59 Wonnas xumudeckas CBsi3b 1

60 KoBasnieHTHasI OJIIpHAsT XUMUYECKas CBSI3b 1

61 KoBaneHTHas HenoJisspHas XMMUYECKasl CBSI3b 1

62 CreneHb OKHCIIEHUS 1

63 OKHCIIUTETFHO-BOCCTAHOBUTENIbHAS PEAKITUS 1

64 OKuCAUTENU U BOCCTAHOBUTEIU 1

65 KonTtponsHas padota Ne 4 mo teme «CtpoeHue 1
aToMa. XMMHUYECKasl CBSI3b)

66 Peseprubrit ypok. O6001eHNE 1 1
cUCTeMaTH3alus 3HaHUH

67 Peszeprubiit ypok. O6001IeHNE 1 1
cUCTeMaTH3aIlus 3HaHUH

68 PesepBubIit ypok. O6001eHNE 1 1
cUCTeMaTH3aIlus 3HaHUM
OO111ee KOJIMYECTBO YacOB IO MPOTrpaMme 1

IloypouHoe nianupoBanue 9 kjiacc

Ne m\n | HamMeHoBaH#e pa3aeoB U TEM POTrPaMMbl KomnnuectBo [Tpumeuanue

4acoB

1 [Tepuoauueckux 3akoH. [lepuoanyeckas 1
cuctema /.M. Mennaeneesa.

2 3aKOHOMEPHOCTh B U3MEHEHUH CBOICTB 1
XMMUYECKHX JIEMEHTOB MEPBbIX TPEX NEPUOJIOB

3 Knaccugukanus 1 HOMEHKIaTypa 1
HEOPraHM4eCKUX BEIIECTB

4 Buabl XuMHUYeCKHUX CBI3EH U THUIMEI 1
KPUCTAJNIMYECKUX PEIIETOK

5 KonTtponsHas padora Ne 1 o teme 1
«[ToBTOpeHue y yrimyOieHue 3HaHUH OCHOBHBIX
pas3zesnoB Kypca 8 kiaccay

6 Knaccugukanus XuMHUecKux peakiui no 1




Pa3JIMIHBIM IIPpHU3HAKAM

7 IToHATHE O CKOPOCTH XMMUYECKUX PEAKIIUH. 1
[ToHsITHE O TOMOTEHHBIX M T'E€TEPOTEHHBIX
peaKIusIx

8 [Tonatre 0 xXuMu4ecKOM paBHOBeCUHU. DAKTOPBI 1
BITUSIIOIIME HA CKOPOCTh XUMHUYECKUX PEAKITUN 1
MOJIOKCHUE XHMHYECKOTO PABHOBECHSI.

9 OKHCIUTEIEHO-BOCCTAHOBUTEILHBIC PEAKITUU 1

10 Teopust 3IEKTPOTUTUYECKON AUCCOIIUALINH. 1
CunbHBIC U CJIA0BIC JICKTPOJIUTHI.

11 HoHHBIE ypaBHEHHUsI peaKIIMU 1

12 XUMUYECKUE CBOMCTBA KUCIOT U OCHOBAaHUN B 1
CBETE MPEJCTABICHUNA 00 dIIEKTPOIUTHUECKON
JICCOTMAIIAN

13 XUMHUYECKUE CBOMCTBA COJICH B CBETE 1
MPECTaBICHUN 00 dIEKTPUIECKON
JICCOTMAIIAN

14 [TonsaTue o rumponuse conei 1

15 O060011eHre U ccTeMaTu3alns 3HaHu| 1

16 [Ipaktuueckas padota Ne 1 « Pemenne 1
IKCITUPEMEHTATBHBIX 33134

17 KonTtponbnas pabora Ne 2 o Teme « 1
DNEeKTPOIUTHYECKAs TUCCOLIUALMS.
XUMHUYECcKasi peaklysi B pacTBOPax»

18 OO6mrast XxapaKTepUCTHKA TaJIOTEHOB. 1
XHUMHUYECKUE CBOMCTBA HA MMPUMEPE XJI0Pa.

19 XmopoBosopoa. CoJisiHast KHCIOTa, XUMHUYECKUE 1
CBOMCTBa, MMOJIy4eHUE, IPUMEHEHHUSL.

20 [Ipaktrueckas padota Ne 2. « [TomydueHue 1
COJISIHOM KUCIJIOTBI, U3y4EHHUE €€ CBONCTBY

21 Brruncienuss o ypaBHEHUS XUMUYECKUAX 1
peaxuui, eciiu OJJUH U3 PeareHToB JaH B
n30bITKE

22 OO6mrast xapakTepucTuka 3nemMeHToB VI A- 1
TPYIIIBI

23 AJTOoTpOTIHBIE MOTU(UKAITUN CEPBI. 1
HaxoxaeHue cepbl ¥ ee COeIMHEHUN B IPUPOJIE.
XUMHUYECKUE CBOWCTBA CEPHI.

24 CepoBonopoa. Ctpoenue, pundeckue u 1
XMMHYECKHE CBOMCTBA .

25 Oxcunpl cepbl. CepHast KMCIIOTa, (pU3HUECKUE U 1
XMUMHYECKHE CBONCTBA, MPUMEHEHHUSI.

26 XUMUYECKUE peaKIlnu JeKaIle B OCHOBE 1
MIPOMBIIIIJIEHHOTO CIoco0a MoTy4eHus: CEpHON
KHCTOTHI. XUMHUECKOE 3arpsi3HEHNE
OKpY’KaroIlel Cpeibl COCAMHEHUSIMHU CEPBHI.

27 Briuncnenue MaccoBoil 1011 BBIXOAA MPOAYKTA 1
peaxkiuu

28 OO11ast xapakTepuCTHUKA JIeMeHTOB VA- 1

rpynmnsl. A30T, pacpOCTpaHEHHE B IPUPOAE,
¢u3nyecKkre 1 XMMHYECKHE CBOMCTBA




29. Ammuak. Ero ¢pusnueckue u XuMu4eckue 1
CBOWCTBA, MMOJIyYCHUE W IPUMEHEHUE.
30 [TpakTudeckas padborta Ne 3 mo Teme « 1
[Tonyuenue amMmmuaka, U3y4eHHe ero CBOHCTBY
31 A3oTHas KUCIOTa, €€ pusndeckue u 1
XUMHUYECKUE CBOMCTBA
32 Hcnonp3oBaHnEe HUTPATOB U COJICH aMMOHUS B 1
KaueCcTBE MUHEPATbHBIX YI0OpEHUH.
XUMHUYECKOE 3arps3HEHUE OKPYKAIOMICH CpeIbl
COCTMHEHUSIMU a30Ta
33 ®dochop. Oxcun pochopa (V) u pochopuas 1
KHCIIOTa, €€ PU3NICCKUE i XUMHYCCKHE
CBOICTBA, MTOJYYEHHUE.
34 Ncnonp3oBanne hocdaToB B KauecTBE 1
MUHEpaJIbHBIX y100peHuil. 3arpsi3HeHue
MIPUPOIHON cpenbl hochaTamu
35 Yraepoa, pacipocTpaHEHHE B IPUPOJIE, 1
(u3HUYecKre U XUMUYECKUE CBOMCTBA
36 Oxcuppl yriaepojaa, ux pusudeckue u 1
XUMHYECKHE CBOMCTBA.
DKOJIOTHYIECKOE MTPOOIIEMBI CBSI3aHHBIC C
okcuziom yriepoaa ( 1V)
37 YroapHas KUCJIOTa B €€ COJTU 1
38 [IpakTruueckast pabota Ne 4 o TemMe « 1
[Tonydyenune yraekucnoro raza. KauecrBennas
peakius Ha KapOOHAT-HOHY
39 [TepBoHauanbHBIEC MOHATHS 00 OPTAHUIECKUX 1
BEIIECTBAX KaK O COSAMHEHMSI yriiepoaa
40 Kpemuwuii u ero coenuHEHUsI 1
41 [Ipaktrueckas padota Ne 5. Permenue 1
AKCIIEPUMEHTAIBHBIX 33124 110 TeME «
BaxcHeiine He METaJUIbl M UX COCTUHCHHUSD)
42 KonTtponbHas padoTta Ne 3 o Teme « 1
BaxcHelinme HeMeTaubl U MX COSAMHEHUS
43 OO6mrast XxapaKTepUCTUKAa XUMHUUYECKHUX 1
3JIEMEHTOB- METAJJIOB. MeTaJlsInuecKkas CBsi3b U
MeTaJUTM4YeCcKask KpUCTAINYECKasi PeIIeTKa.
duznyeckrue CBOMCTBA METAIIIIOB.
44 XHWMHYECKUE CBOMCTBA METAJLIOB. 1
DIEKTPOXUMHYECKHI PsiI HAPSHKCHUN
METaJUIOB.
45, O61ue crnocoObl MOTYyYeHUS] METAJLIIOB. 1
CrnnaBel. Beruricnenue no ypaBHeHHUSIM
XUMHUYECKUX PEaKIUi, eI OJIMH U3 PEareHTOB
COJICP’KUT MPUMECH.
46. IloHsTHE O KOPPO3UM METAIIIOB 1
47 Illenounblie METaJIbI 1
48 OKcuibl ¥ TUAPOKCUJIBI HATPUS U KAJIHSI 1
49 Illenouynble METaJIbI — KAIbIMI U MAarHUH 1
50 Baxneime coeqTUHEHUS KaJIbIU 1
51 O06001IeHne U crucTeMaTu3anus 3HaHu! 1




52 JXKecTkocTh BOJIBI M CITOCOOBI €€ YCTpaHEeHHUs 1

53 [TpakTuaeckas padorta Ne 6 mo Teme «KecTkocTh 1
BOJIbI M CLIOCOOBI €€ YCTPaHEHUS»

o4 AJUTIOMUHUN 1

95 AmboTepHBIE CBOWMCTBA OKCHUJIA U THIPOKCHIA 1

56 Kenezo 1

o7 Oxcuppl, TUAPOKCH B U cou xkene3a (1) u 1
xenesa (1)

58 O060011eHNe U cHCTeMaTH3aIUs 3HAHUN 1

59 [TpakTuueckas padbora. Penrenne 1

SKCIEPUMEHTAIBHBIX 3a7a4 M0 TEME «
Bakueiime MeTaiuibl U UX COSTUHEHUI

60 Brrauciienus o ypoBHSIM XUMHYECKUX 1
pEaKIuii, eCliM OJIMH U3 PEareHTOB JIaH B
M30BITKE WM COJICPKUT MPUMECH. BerurciaeHus
MacCOBOH JIOJIM BBIXOJa TIPOYKTA PEaKIIUH

61 OO6o0IIeHre U CHCTeMaTH3alus 3HaHU N 1

62 KonTtponbHas padota Ne 4 o Teme « 1
Baxuelime MeTamuibl U UX COSTUHECHUS»

63 BemectBa 1 MaTeprabl B TOBCETHEBHOM KU3HU 1
9eJI0BeKa

64 XHWMHUYECKHUE 3arpsI3BHEHMS OKPYKAKOIIEN CpeJibl 1

65 Ponb xumuu B perieHnn SKOJIOTHUECKUX 1
npooIeM

66 PesepBubIit ypok. O6001IeHNE 1 1
cUCTEMAaTU3alys 3HaHUH

67 Peseprubrit ypok. O6001eHNE 1 1
cUCcTeEMAaTU3alys 3SHaHUI

68 PesepBubIit ypok. O6001IeHNE 1 1
cUCTeMaTH3allus 3HaHUH
OO611ee KOJIMYeCTBO YacoOB 10 MPorpamme 68
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