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INOACHUTEJIbBHAS 3AIINCKA

[TporpammMa 1o XMMHUU Ha YpOBHE OCHOBHOTO OOIIET0 00pa30BaHUs COCTaBICHA HA OCHOBE
TpeOoBaHUIl K pe3yiabTaTaM OCBOCHHUS OCHOBHOI 00pa3oBaTeNIbHON MPOrpaMMbl OCHOBHOI'O
obmero obpazoBanus, npeactaBieHHBIX B @I'OC OOO, a Taxke Ha OCHOBE QeaepalbHON
paboueil mporpaMMbl BOCIUTAHUS U C YUETOM KOHIICTILUU NPENoJaBaHus y4eOHOro mpenMeTa
«Xumus» B 00pazoBaTeNnbHBIX oprann3anusix Poccuiickoit denepannu.

[IporpaMmma mo xumHuM Ja€T MpeACTaBICHUE O ILENAX, OoO0med cTparernu oOydeHus,
BOCIIUTAHUS W Pa3BUTHA OOydalOIIUXCS CpelCTBaMU Y4YeOHOro MpeaMeTa, yCTaHaBIUBACT
00s3aTeNIbHOE NIPEIMETHOE COAEpPKAHUE, IIPEyCMATPUBAET paclpeesieHue ero mo Kjiaccam U
CTPYKTYpUPOBAHHUE T10 pa3jiesiaM U TeMaM IPOorpamMmbl [0 XUMHH, OIPEIEISIET KOJINYECTBEHHbIE
M KAueCTBEHHBIC XapaKTEPUCTUKH COJEPKaHUS, PEKOMEHIYEeMYI0 IIOCIEeI0BaTEIbHOCTh
U3YYEHUS XUMUU C y4ETOM MEXKIIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBS3€H, JOTHKU y4eOHOTO
nporiecca, BO3PACTHBIX 0COOEHHOCTEH 00yJaromuXcs, ONpeAeseT BO3SMOKHOCTH TpeaAMeTa s
peanu3anuu TpeOOBaHUI K pe3ysibTaTaM OCBOEHHUS OCHOBHOW 00pa30oBaTeNIbHOI MpOrpaMMbl Ha
YPOBHE OCHOBHOTO OOIIET0 00pa30BaHus, a TaKKe TpeOOBaHUM K pe3yabTaTaM O00yUYeHHs] XUMUU
HA YypOBHE ILelieil W3y4eHHUs TpeaMeTa U OCHOBHBIX BHJOB YueOHO-IIO3HABATEIbHON
JEeSITeTLHOCTH 00YUaIoMIerocs 0 OCBOCHUIO yYEOHOTO CONEPIKAHMS.

3HaHME XUMUH CIIY’)KUT OCHOBOM 11 (pOpMHUPOBAHUS MUPOBO33pEHUsS 00y4aroLerocs, ero
MPEJICTABICHUI O MAaTEPUAILHOM €IMHCTBE MUPA, BAXXHYIO POJIb UTPAIOT (OpMUPYEMbIE XUMUEH
NPECTaBICHUS O B3aMMOIPEBPAIICHUAX SHEPTUU U 00 BOJIIOIUH BEIIECTB B MPHUPOJIE, O MYTAX
pemieHus Ti00albHBIX MPOOJEM YCTOWYMBOIO DPAa3BUTHUS YEJIOBEYECTBA — CBHIPHEBOI,
HHEPreTUUECKOM, MUILEBOM U HKOJIOTUYECKOM 0€3011acHOCTH, MPOOJIeM 3ApaBOOXPAHEHUS.

N3yyenue xumuu:

CHOCOOCTBYET peaau3alii BO3MOXHOCTEM M camMopa3BUTHS U (OPMHUPOBAHUS
KYJIBTYpBI JINYHOCTH, €€ 00111el 1 PYHKIIMOHAIBHON rpaMOTHOCTH;

BHOCHT BKJIaJl B (DOPMHUPOBAHKME MBILUIEHUS U TBOPUECKUX CHOCOOHOCTEN oOydaromuxcs,
HaBBIKOB  HMX  CaMOCTOSITENIbHOM  y4eOHOM  NeATeNbHOCTH,  OKCIEPUMEHTAIBHBIX U
UCCIIEIOBATEIbCKUX YMEHHMH, HEOOXOAMMBIX KaK B IIOBCEJHEBHOM KH3HM, TaK M B
npodeccuoHaIbHOMN e TeTbHOCTH;

3HAKOMUT CO CHEUU(PHUKON HAYYHOTO MBILIUICHHS, 3aKJIaJbIBA€T OCHOBBI I[EJIOCTHOI'O
B3IJI51a HA €JUHCTBO MPUPOABI U YEJIOBEKA, SIBJISIETCS OTBETCTBEHHBIM 3TarloM B POPMUPOBAHUU
€CTEeCTBEHHO--HAyYHOH IPaMOTHOCTH O0yYaroIUXCs;

CHOCOOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO--HAyYHBIM
3HAaHUSAM, K TMPHUPOJAE, K YEIOBEKY, BHOCHT CBOW BKJIaJ] B JKOJIOTHUYECKOE 0Opa3oBaHUE
o0ydJaronuxcs.

JlaHHbple HampaBieHHs B OOYYEHMHM XMMHMH 00ECHEeuMBAIOTCS CIEeUU(UKON comepikaHus
y4eOHOTO TpeaMeTa, KOTOPbIM sBISETCS TNeJarornyecku aganTHPOBAaHHBIM OTpakeHHEM
0a30BOI HAyKN XMMHUU Ha ONPEETIEHHOM 3Tarie €€ pa3BUTHSL.

Kypc xumuum Ha ypoBHE OCHOBHOIrO 001Iero o0pa3oBaHUs OPUEHTHUPOBAH HAa OCBOEHHUE
00yYaromKUMHUCs CUCTEMbI NTEPBOHAYAIBHBIX TMOHATHIH XUMUHU, OCHOB HEOPIraHWYECKOH XUMHU U
HEKOTOPBIX OTAEJIBHBIX 3HAYMMBIX MIOHATUN OPTraHUYECKON XUMUH.

CrtpykTypa coaep:kaHHsl MPOrpaMMbl MO XUMHH C(HOPMHpPOBAHA HA OCHOBE CHUCTEMHOIO
nonxona k e€ mzydenuro. CopepxaHue CKJIQJbIBACTCS U3 CUCTEMbI MOHATHI O XMMHYECKOM
AJIEMEHTE M BEIIECTBE M CHUCTEMBI MOHATUH O XHMHUYECKOM peakuuu. O0e 3TH CHUCTEMbI



CTPYKTYPHO OPTraHU30BaHbl IO TMPUHLMITY NOCIEIOBATEIBHOTO PA3BUTHs 3HAHWN HA OCHOBE
TEOPETUYECKHUX IIPEJICTABICHUN Pa3HOI0 YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHS KAaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepunonnueckoro 3akoHa JI. 1. MeneneeBa kak OCHOBHOT'O 3aKOHA XMMUH;

— YY€HHUS O CTPOCHHUH aTOMa U XUMUYECKOH CBS3H;

— IpeJCTaBICHUN 00 AIIEKTPOIUTUUECKON AUCCOIMAIINH BELIECTB B PACTBOPAX.

TeopeTnueckne 3HaHUS PAcCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKHM IIOJYYEHHBIX U
OCMBICIICHHBIX (DAKTOB, pPa3BUBAIOTCA IIOCIEIOBATEIILHO OT OJHOTO YPOBHA K JIPyromy,
BBIMOJHSAS (YHKIUM OOBSICHEHHUS W IPOTHO3MPOBAHMSI CBOWCTB, CTPOCHHS M BO3MOXHOCTEH
MIPAKTUYECKOr0 MPUMEHEHHUS U MTOJTYyYEHHUs U3y4YaeMbIX BEIIECTB.

OcBoeHue mporpaMMbl IO XHMHHU CIIOCOOCTBYET (OPMHPOBAHUIO TIPEACTABICHUS O
XUMUYECKOM COCTAaBJIAIOIIECH HAYYHOM KapTUHBI MHUpa B JIOTUKE €€ CHUCTEMHOM IpPUPOJBI,
LEHHOCTHOTO OTHOILLIEHHUS K HAyYHOMY 3HaHUIO U METOJaM I03HaHUs B Hayke. M3yuenue xumuun
OPOUCXOAUT C TPHUBJICYCHHEM 3HAHUW W3 paHee M3YyYCHHBIX Y4YEOHBIX MPEIMETOB:
«Oxpyxaromuii Mupy, «buosnorus. 5-7 kinaccel» u «®usuka. 7 Kjacc.

[Tpu u3yueHnn XMMHUN TPOUCXOTUT (HOPMUPOBAHHUE 3HAHUI OCHOB XUMHUYECKON HAyKH KaKk
00J1acTH COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTUYECKON JESITEIbHOCTU YeJIOBEKa U KaK OJJHOTO
U3 KOMIIOHEHTOB MHUPOBOU KyNIbTyphl. 3ajada y4eOHOro mpeaMera COCTOUT B (POPMHUpPOBAHUU
CUCTEMbl XUMHUYECKHX 3HAaHUM — Ba)KHEHIIMX (DAKTOB, MOHSATHI, 3aKOHOB M TEOPETHUYECKHUX
MOJIOKEHHUH, JIOCTYIHBIX OOOOIIEHNWI MHPOBO33PEHUECKOTO XapakTepa, s3blKa HAyKd, B
NPUOOIIEHNHN K HAyYHBIM METO/IaM MTO3HAHUS IPU N3YYEHHUH BEIECTB M XUMUYECKUX pEaKiuil, B
(GopMHpOBaHMM W pPa3BUTHM [103HABATEIbHBIX YMEHMM M HMX MPUMEHEHMH B Yy4eOHO-
MIO3HABATEJILHOM U yueOHO-MCCIIEJ0BATENIbCKOM 1eTeIbHOCTH, OCBOEHUH MpaBUJl G€3011aCHOTrO
oOpallieHus ¢ BeIeCTBaMU B ITOBCEIHEBHOM JKU3HH.

[Ipy u3ydyeHWH XUMHUU Ha YpOBHE OCHOBHOI'O O0IIEro oOpa30BaHMsI Ba)XKHOE 3HAUYEHUE
npuoOpenu Takue 1eu, Kak:

— (hopMUpOBaHHE MHTEJJIEKTYAIbHO Pa3BUTOM JIMYHOCTH, FTOTOBOM K CaMOOOpa30BaHMUIO,
COTPYJIHUYECTBY, CAMOCTOSITEIbHOMY IHPUHATHIO pEIIeHUH, CIOCOOHOM amanTHpOBaThC K
OBICTPO MEHSIOIIUMCS YCIOBUSAM XKHU3HU;

— HampaBJIeHHOCTh OOYyYEHHUS Ha CHUCTEMaTHYecKoe NpuoOIIeHne OoOydJarolmmxcs K
CaMOCTOSITENIbHOM ~ IMO3HABaTEJIbHOM  JIEATENBHOCTH,  HAy4yHbIM  METOAAaM  IIO3HAHUS,
(bOopMHPYIOLTMM MOTHBALIMIO M Pa3BUTHE CIOCOOHOCTEHN K XUMUU;

— obecreueHne YCIOBHM, CIIOCOOCTBYIOIIMX MPUOOPETEHUIO OOYUYaIOIMIMMHUCS OIIBITa
pa3zHOOOpa3HON NeATEIbHOCTH, MO3HAHUS M CAMOIIO3HAHHUS, KIIOYEBBIX HABBIKOB (KIIFOUEBBIX
KOMITETEHIIHI), UMEIOIINX YHUBEpCAIbHOE 3HAUEHUE JUISl Pa3IMYHbIX BUIIOB JAEATEIbHOCTH;

— (hopmupoBanue o61mel QyHKIIMOHAIBHOW M €CTECTBEHHO-HAYYHOM TPAaMOTHOCTH, B TOM
quciae YMEHMHA OOBSACHATH M OLICHHWBAThH SIBJICHUS OKPYKAIOIIETO0 MUPA, UCHOJB3Ys 3HAHHUS U
OTBIT, TOJYYEHHbIE MPU M3YYEHUH XUMHUHU, TMPUMEHATh HMX MpPU pEleHUH MpoldieM B
MTOBCETHEBHOM KU3HU U TPYJAOBOU I€ATEIBHOCTH;

— (popMupoBanue y 00yJaromuxcs T'yMaHUCTHYECKUX OTHOUICHUH, MOHUMaHMsI IEHHOCTH
XUMHUYECKHX 3HAHUU JUI BBIPAOOTKH SKOJIOTUYECKH ILIEJIeCOO00pa3HOro MOBENCHHsSI B OBITY H
TPYAOBOM JEATENIBHOCTH B LEAX COXPAHEHHUS CBOETO 3J0POBbI M OKPYXKAIOMIEH MPUPOIHOMN
Cpenpbl;



— pa3BHTHE MOTHBAIIUU K O0YYCHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOITIO ¥ CAMOBOCITUTAHHUIO
Ha OCHOBE YCBOCHHS OOIIEUEIOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOODY
npoduis ¥ HAIIPaBJICHHOCTU AaJbHEUIIero 00yYeHHs.

OO01mee Ynciio 4acoB, OTBEACHHBIX Ui M3YYEHUS XMMUU HAa YPOBHE OCHOBHOTO OOIIETO
obpasoBanusi, coctaBisieT 136 yacoB: B 8 kimacce — 68 yacos (2 yaca B Hezelnt), B 9 kimacce — 68
4acoB (2 4aca B HEJIENIO).



COJAEP)KAHUE OBYYEHUA

8 KUIACC

IlepBoHaya/IbHbIE XMMHYECKHE TOHATHUSA

[Ipeamer xumuu. Poiib XMMHUM B >KM3HU 4YeJOBEKa. XUMHsA B CUCTEeMEe HayK. Tema u
BeulecTBa. dusnueckue cBOWCTBAa BeLIECTB. ArperarHoe cocrosiHue BeuiecTB. llonsAtue o
METO/ax MOo3HaHMs B XUMUU. UncThie BemecTBa U cMecu. CrocoObl pa3/ieieHus: CMeceil.

ATOMBI M MOJEKYIbl. XUMHUYECKHE 3JeMEHTbl. CHMBOJIBI XUMHUYECKHX 3JIEMEHTOB.
IIpocTble u cioXkHbIE BeniecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumuyeckass Qopmyrna. BaneHTHOCTP aTOMOB XHMHYECKHX JJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BelecTB. OTHOCUTENIbHAsA aToMHast Macca. OTHOCUTEIbHAS MOJIEKYJIIpHAs
Macca. MaccoBasi 10J11 XUMUYECKOIO 3JIEMEHTA B COCIUHEHUH.

KonuuectBo BemecrBa. Monb. MousipHas macca. B3auMocCBsI3b KOJIMUECTBA, MacChl U
Yyucia CTPYKTYPHBIX €IMHUI] BeecTBa. Pacu€rsl o ¢hopmynaM XUMUYECKUX COCTUHEHUM.

dusnueckue M XMMHUUYECKHE SIBJICHHUS. XUMHUYECKas peakiuss M e€ MpU3HAKU. 3aKOH
COXpaHEHMS MACChl BEIIECTB. XUMHUUecKkue ypaBHeHHs. Kinaccudukaius XUMUYECKUX peakiuit
(coemuHeHus, pa3I0oKEeHHsI, 3aMEIICHUS, 0OMEHA).

Xumuueckuii IKCnepumMenm:

3HAKOMCTBO C XMMHYECKOHW IMMOCYJ0H, MpaBwiaMu paboThl B JabopaTtopuu W mpuEMaMu
oOpaiieHusi ¢ 1abOpaTopHBIM O0OpPYIOBAaHUEM, HU3YYCHHE W ONUCaHUE (PU3NYECKUX CBOMCTB
00pa3110B HEOPraHWYECKUX BEIIECTB, HaOM0AeHne pu3nuecKux (IJIaBIeHNE BOCKA, TassHUE JIbJIa,
pacTupaHue caxapa B CTYIIKE, KATICHHE W KOHJICHCAIMS BOJBI) U XUMHUYECKUX (TOPEHHE CBEYH,
IIPOKAJIMBaHUE MEIHOM MPOBOJIOKH, B3aMMOJIEICTBHE MeNa ¢ KUCIOTOM) SBIEHU, HabIt01eHne
U ONHCaHWe TMPHU3HAKOB TMPOTEKAHHWS XUMHUYECKHX peakuui (pasmokeHue caxapa,
B3aMMOJICHCTBHE CEPHON KHUCIOTHI C XJOPHAOM Oapus, paznoxkenue ruapokcuna menu (1) mpu
HarpeBaHWM, B3auMOJCHCTBUE Kejie3a ¢ pactBopoM coiu Mmenu (ll), usydenwe crocoOoB
paszieneHus CMeceil: C TIOMOIIbI0 MarHuTta, (UIbTpOBaHWE, BHIAPUBAHUE, AUCTHIUIALINS,
xpomaTtorpadusi, TpOBEIEHHWE OUYUCTKH MOBAapEHHON Coiu, HAONIOACHHE U ONHCAHHE
pe3yNbTaTOB MPOBEIAEHUS OMNbITA, WLIIOCTPUPYIOUIETO 3aKOH COXPAHEHUs MAacChl, CO3/IaHUE
MojieIe MOJeKy (IIapOCTEPKHEBBIX ).

Ba:xHeiiniue npeacraBuTe/ M HEOPraHMYECKMX BelleCTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kuciaopoa — 3Jae€MEHT W IPOCTOE BEIIECTBO.
Haxoxaenne kucnopona B nmpupoje, Gu3nuecKkue U XUMHUUECKHUEe CBOWCTBA (peakiud TOPEHHUS).
Oxcunel. Ilpumenenue xucnopoga. CmocoObl TMONyYeHHS KHUCIOpoJa B JabopaTopuul U
npoMbIIeHHOCTH. KpyroBopoT kucinopona B mpupoje. O30H — alioTporHas MOAH(PUKAIUS
KHCIIOpO/ia.

TermoBoit A(PekT XUMHUYECKOW peaKIHH, TEPMOXMMHUYECKHE ypaBHEHUS, 53K30- H
SHAOTEPMUYECKHE peakiuu. TOMIMBO: yroib M MeTaH. 3arps3HEHUE BO3/yXa, YCUJICHUE
MapHUKOBOTO 3¢ (eKTa, pa3pylieHue 030HOBOTO CIIOS.

Bonopon — »snemeHT u mpocroe BemiecTBO. HaxoxneHue Bogopoaa B MPUPOJE,
buznyecKre 1 XUMUYIECKHE CBOMCTBA, MPUMEHEHHE, CITOCOOBI oydeHus. KucinoTer u comnu.

MonsipHblii 00bEM ra30B. PacuéTbl 1o XUMHUYECKUM YpaBHEHUSIM.

®dusznueckue cBoMcTBa BOAbL. Boja kak pactBoputenb. PactBopbl. HackimeHuele u
HEHACBIIICHHBIE PAcTBOpPBI. PacTBOpMMOCTH BelIeCTB B BOJe. MaccoBasi J0Js BELIECTBA B
pacTtBope. XuMuueckue cBoicTBa Bojabl. OcHOBaHUA. Poibp pacTBOpOB B NpPUPOJE U B KU3HU



yenoBeka. KpyroBopoT Bojabl B mpupone. 3arpsa3HeHUe NpUpPOIHBIX BoA. OxpaHa M OYMCTKa
MPUPOIHBIX BOJI.

Knaccudukanus Heopranmdeckux coeaumHenuid. Okcunbl. Knmaccuduxamuss OKCHIOB:
coJyieoOpa3yroriue (OCHOBHBIE, KUCIOTHBIC, aM(OTEpHBIC) U HecosieoOpasyromue. HomenknaTypa
OKCHJI0B. DU3NUYECKHE U XUMUYECKHUE CBOMCTBA OKCUIOB. [lonmyyeHue okcuaos.

OcHoBanmsi. Knaccudukainus oOcHOBaHMA: MIENOYM W HEPACTBOPHMBIE OCHOBAHHS.
Homenkiarypa ocHoBanuil. @U3MYECKHE M XHUMHUYECKHE CBOWCTBA OCHOBaHWU. [lomydeHne
OCHOBaHUH.

Kucnotel. Knaccuduxamnus kucnor. Homenkinarypa xucinot. @usndeckiue 1 XUMHUYECKHE
cBorcTBa KUCHOT. Pax akrusHocTn MetaiioB H. H. bekerosa. [lonmydenue kucior.

Comu. Homenknarypa coneil. ®dusnueckue u Xxumudeckue cpoiictBa coieil. [lomyuenue
COJICH.

['eneTnueckasi CBA3b MEXYy KJIACCAMH HEOPTAaHUYECKUX COCTUHEHUMN.

Xumuueckuii IKCnepumMenm:

KaueCTBEHHOE OIpeZIeNIEHUuE COJEpKaHUs KUCIOpPOoJa B BO3AYyXE, [IOJIy4eHHUE, COOMpaHUeE,
pacro3HaBaHHE M HM3y4€HUE CBOICTB KHUCIOpOJa, HAOIIOJEHHE B3aWMOJCWUCTBUS BEILECTB C
KHUCIIOPOJIOM U YCJIOBUSI BOSHUKHOBEHHS W MpEKpalleHusi ropeHus (mmoxapa), 03HaKOMJICHHE C
oOpa3liaMi OKCHIOB M OIUCAHWE HMX CBOWCTB, TOJy4YeHHE, COOMpaHUE, pacro3HaBaHUE U
U3ydeHHe CBOWCTB BOaoOpoaa (ropeHue), B3amMojeicTBue Bojopoga ¢ okcugom wmeau (1)
(BO3MOYKHO HCIIOJIb30BAHHME BHIEOMATEPHANIOB), HAOIIOACHHE 00Opa3lloB BEUIECTB KOJIUYECTBOM
1 Monb, ucciaenoBaHuE OCOOCHHOCTEH pPAaCTBOPEHUS BEIIECTB C Pa3IUYHON pPacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPEIEIEHHOM MacCOBOM JOJIEH pacTBOPEHHOTO BEIECTBA,
B3aUMOJICCTBUE BOJBI C METaUIaMH (HAaTpUEM U KajbllieM) (BO3MOXKHO HCIOJIb30BAaHUE
BUJICOMATEPHAJIOB), HCCIEAOBaHUE OOpPAa3I[0OB HEOPTaHUYECKUX BELIECTB PAa3IMUYHBIX KJIACCOB,
HAOII0/IEHUE W3MEHEHHSI OKPAaCKH WHIAMKATOPOB B PAacTBOpAaX KHUCIOT U IIEI0Yel, U3ydeHue
B3aumojieicTBusi okcuga meau (ll) ¢ pacTBOpoM cepHOM KHCIOTHI, KHUCJIOT C METaJUIaMu,
peaKuHuil HEUTpalIu3aluu, MOJYYEHHE HEPACTBOPUMBIX OCHOBAHWM, BBITECHEHUE OJHOTO
MeTajula IpyruM U3 pacTBOpa COJIM, PEIIEHHE SKCIIEPUMEHTANIBHBIX 3a7a4 o TeMe «BaxkHelue
KJIACChl HEOPTaHUYECKUX COECTUHEHUI.

Iepuoauveckuii 3axkoH u Ilepuoanyeckasi cucrema xummu4yeckux jiemeHtos /[, U.
MenpaeneeBa. CtpoeHue aToM0OB. XMMUYECKas CBSA3b. OKUCIUTEIbHO-BOCCTAHOBUTEIbHbIE
peakuumn

[lepBple TOMBITKA KIACCU(PUKALMKN XUMHUYECKUX OdlieMeHToB. [loHsTHE O Tpymmax
CXOJTHBIX 3JIEMEHTOB (IIEJIOYHBIC U IIEIOYHO3EMETbHBIE METAJIIbI, TAJIOTEHbI, HHEPTHBIE Ta3bl).
DNeMEeHTHI, KOTOpble 00pa3yloT aM(OTepHbIE OKCUIBI U THIPOKCHIBI.

Ilepuonnueckuii 3akoH. llepmoanyeckass cucremMa xumuueckux a3nemeHtoB . H.
MengeneeBa. KopoTkomepuonnas u anmuHHonepuogHas ¢opmbl [leprogudeckoil CHUCTEMBI
xumuueckux snemeHToB JI. M. MenneneeBa. Ilepuonsl u rpymnmbl. DU3HYECKHd CMBICT
MOPSIIKOBOTO HOMEpa, HOMEPOB MEPUOA U TPYIIIIBI AJIEMEHTA.

Crpoenue artomoB. CoctaB artoMHbIX szaep. M3ortombl. Onektponsl. CTpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MEpBBIX 20 XUMUYECKHX 31eMeHTOB [leproaudeckoil CHCTeMBI
. W. MenneneeBa. XapakTepUCTUKa XHMHUYECKOTO 3JIEMEHTAa IO €ro IMOJOXEHUIO B
ITepuoanueckoii cucreme JI. 1. Menzaeneena.

3aKOHOMEPHOCTU U3MEHEHUS paguyca aTOMOB XUMHUUYECKHUX 3JIEMEHTOB, METAJIUTMYECKUX U
HEMETAJUIMUYECKUX CBOMCTB MO IPYIIaM U MEPUOIAM.



3nauenue Ileprnonnueckoro 3akoHa u [leproanyeckoil CUCTEMbl XUMHUYECKUX AJIEMEHTOB
JUIs pa3BUTHS HayKH U npakTuku. J[. . MenneneeB — y4€HbIl U IpaykJaHUH.

XuMuyeckas CBSI3b. KoBanenrnas (monsipHas u HENOJISIpHAsT) CBSI3b.
DIIEKTPOOTPULIATEIBHOCTh XUMUYECKUX 3JIEMEHTOB. lloHHas CBs3b.

Crenenp  okucinenus. OKHCIUTENbHO--BOCCTAHOBUTENBHBIE  peakiuu. lIponecchbl
OKHCJIEHHS U BOCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

U3y4yeHHe OO0pa3loB BEIIECTB METAUIOB M HEMETaJUIOB, B3aUMOJICHCTBUE T'HAPOKCHAA
LMHKAa C pacTBOpamMu KHUCIOT W IIEJIOYEH, IIPOBEACHHUE OIBITOB, WLIIOCTPUPYIOIIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKluil (TOpEHUE, pEaKLuu pPa3jIoKEeHUs, COETUHEHUS).

Meoscnpeomemmnbwie ceasu

Peanuzanus MexnpeaMeTHbIX CBA3EH IPU U3YYEHHH XMMHH B 8 KJIACCE OCYILECTBIIAETCS
Yyepe3 HCIIOJIIb30BAaHME KakK OOIIMX eCTECTBEHHO--HAYYHBIX TIOHATUH, TaK W MOHSTHIA,
ABJISIOIIMXCSI CHCTEMHBIMHU JUIsI OT/IEIbHBIX MPEIMETOB €CTECTBEHHO--HAYYHOIO LIUKJIA.

OOmme ecTeCTBEHHO--HAYYHBIE TOHATHS: HAyYHBIH (akT, THIIOTE3a, TEOpHs, 3aKOH,
aHalW3,  CHUHTE3,  KiIacCcU(UKalus,  MEePUOJUYHOCTb,  HAOMIOJEHHE,  DKCIEPHUMEHT,
MO/ICJINPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

®uznka: Marepusi, aToM, OJJIEKTPOH, HIPOTOH, HEHUTPOH, HWOH, HYKJIHJ, H30TOIBI,
PaAMOAaKTUBHOCTb, MOJIEKYJIA, B3JEKTPUUECKUN 3aps]l, BELIECTBO, TeJN0, O0BEM, arperatHoe
COCTOSTHUE BEIECTBA, ra3, (U3WYECKUE BEIUYHMHBI, €AUHUIBI U3MEPEHUS, KOCMOC, IJIaHETHI,
3BE361, ComHIIE.

buonorus: ¢porocunres, npixanue, 6uocdepa.

['eorpadusi: atmocdepa, ruapochepa, MHHEpaIbl, TOPHBIE TMOPOJbI, IOJE3HbIE
HCKOIIa€MBbI€, TOIUIMBO, BOIHBIE PECYPCHI.

9 KUIACC

BemecTBo M XUMHYeCKasi peaKusi

Ilepnonnueckuit 3akoH. Ilepmommueckas cucremMa XuMUYecKHx diemeHToB J[. .
MenneneeBa. CrpoeHne aroMoB. 3aKOHOMEPHOCTH B HW3MEHEHUM CBOMCTB XMMHYECKHX
DJIIEMEHTOB NEPBBIX TPEX NEPUOAOB, Kalus, KaJdbLUs U WX COCOUHEHUM B COOTBETCTBUHU C
MOJIO’KEHUEM 3JIeMeHTOB B [leproauyeckoii cucTeMe U CTpPOEHUEM UX aTOMOB.

CTpoeHMe BeIIeCTBA: BHUIbl XUMHUYECKOW CBSI3U. THIBI KPUCTATUIMYECKUX PEIIETOK,
3aBUCHUMOCTb CBOMCTB BEILIECTBA OT THUIA KPHUCTAUIMYECKOM PEMETKM W BHJA XUMHYECKON
CBSI3H.

Knaccudukanuss 1 HOMEHKJIaTypa HEOPTaHWYECKHX BEMIECTB. XHMHYECKHE CBOWCTBA
BEIIECTB, OTHOCSIIMXCS K Pa3jIMYHBIM KjaccaM HEOPraHWYECKUX COEIUHEHUH, TeHeThdecKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccugukarus XuMUYECKUX peakuil Mo pa3IuyHbIM MpHU3HAKaM (II0 YHCIY U COCTaBY
YYaCTBYIOUIMX B pEaKUIUU BEIHIECTB, MO TEIJIOBOMY 3(@exTy, Mo H3MEHEHHIO CTeleHen
OKHUCJICHUS XUMHUYECKUX DJIEMEHTOB, 10 OOpaTUMOCTH, MO YYaCTHIO KaTalu3aropa). DK30- U
OHIOTEPMUYECKUE PEAKIIMH, TEPMOXUMHUUYECKUE YPAaBHEHUS.

[TonsiTHe 0 ckopocTu XUMHUYecKOW peakiuu. [lonarue o6 oOpaTMMBIX U HEOOpPATHMBIX
XUMUYECKUX peakiusax. [IoHsTHE O TOMOreHHBIX M TeTEepOreHHbIX peakuusax. [lonsrme o
karanuse. I[loHsTme o0 XuMuyeckoM paBHOBecHMH. DakTOpBL, BIMSIOLNIME HAa CKOPOCTh
XUMHYECKON pEeaKIMU U NIOJI0KEHNE XUMUYECKOTO PaBHOBECHS.



OKHCITUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIMM, D3JCKTPOHHBIM OalaHC OKUCIUTEIHHO-
BOCCTAHOBUTEIbHON peakuuu. CocTaBlieHHE YpPaBHEHHUM OKHCIUTEIbHO--BOCCTAHOBUTEIBHBIX
peaKIuii C UCIIOJIb30BaHUEM METO0/1a JIEKTPOHHOTO OanaHca.

Teopust 3MEKTPOIUTHUECKON TUCCOLUALNU. DIEKTPOIUTHI U HEIIEKTPOIUTH. KaTHOHBI,
AQHUOHBI. MexaHH3M [AHMCCOIMAIlMM BELIECTB C Pa3IMYHBIMU BHJAAMU XHUMHYECKOH CBS3U.
Crenens auccoruanyv. CHIBHBIC U CIA0BIC AIEKTPOJIUTHI.

Peakuuu nonHoro o6MeHa. YCIIOBHS NMPOTEKaHUs PEAKIMii MOHHOTO OOMEeHa, TOJHbBIE U
COKpall€HHbIE MOHHbIE ypaBHEHUs peakuuil. CBONMCTBA KHUCIOT, OCHOBAHMI M COJIEH B CBETE
MpEJICTaBICHU 00 SIEKTPOIMTUYECKON aucconuanuu. KadecTBeHHbIE peakiMyd Ha HOHBI
[TonsTHE O THIPONIHU3E CONEN.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C MOJENSMU KPUCTAJUTMUECKUX PEHIETOK HEOPraHUYECKUX BEIIECTB —
METaUIOB M HeMeTauioB (rpadura W anamasa), CIOKHBIX BEIIECTB (XJIOpUAa HaTpHs),
WCCJIC/IOBAHUE 3aBUCUMOCTH CKOPOCTH XHUMHUYECKOW PEAaKIUU OT BO3JECHUCTBHS Pa3IMYHBIX
(GakToOpoB, UCCIIEJOBAHUE 3JIEKTPOIPOBOAHOCTH PACTBOPOB BEILECTB, IpOLECCa JUCCOLUALNU
KHUCTIOT, IIEeJo4Yel U cojeil (BO3MOXKHO HCIOJNb30BaHHE BUIEO MaTepuasoB), MPOBEICHUE
OTIBITOB, WIIIOCTPUPYIOIIUX MPHU3HAKK MPOTEKAHMs Peakirii MOHHOTO oOMeHa (oOpa3zoBaHUE
OocaJka, BBIJCIICHWE Ta3a, o0Opa3oBaHUE BOJBI), OIBITOB, WUIFOCTPUPYIONINX TMPUMEPHI
OKHCITUTEIbHO-BOCCTAHOBUTENLHBIX PEAKIUN (TOpeHue, pPeaklMu pa3jioKEeHUs, COCIUHEHMUS ),
pacrno3HaBaHHE HEOPTraHMYECKHX BEIIECTB C IMOMOIIBI0 KAaYeCTBEHHBIX PEaKIUil Ha HOHBI,
pELIeHNE SKCIIEPUMEHTAIBHBIX 3a/1a4.

HemeTasibl M MX coeIUHEHUS

OOmiass xapakTepucTHka rajoreHoB. OCOOEHHOCTHM CTPOEHHUSI aTOMOB, XapaKTEepHBIE
crenenn okucieHus. CTpoeHne U (U3HUECKHE CBOICTBA MPOCTHIX BEIIECTB — TaJOTCHOB.
XvMHYeCKHUEe CBOWCTBA Ha MpHMepe XJjopa (B3aMMOICHCTBHE C MeTajulaMH, HeMeTaJllaMu,
mienoyamu).  XsopoBoaopod. ConsiHash KHCIOTa, XMMHMUYECKHE CBOWCTBA, IOJIyYEHUE,
npuMeHeHue. JlelficTBue XJIopa U XJIOPOBOAOPOa Ha OPraHu3M uernoBeka. BaskHelme Xa0pHuabl
U UX HaXO0XJACHUE B IPUPOJIE.

OO6mas xapaktepuctuka 31neMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTpPOEHHS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHne U (U3MYECKHUE CBOMCTBA MPOCTHIX BEIIECTB —
KHCJIOPOJIa M CEePhbl. AJUIOTPOIHBICE MOAU(PUKAIIMKA KUCIOPOJa M Cepbl. XUMHUYECKHE CBOMCTBA
ceppl. CepoBoJiopoa, CTpoeHHe, (U3MYECKHe W XUMHYeCKHe CBoicTBa. OKCHUIBI Cephl Kak
MPEJICTABUTENN KUCIOTHBIX OKCHAOB. CepHasi KUCIOTa, PU3NYECKUE M XUMHUYECKHE CBONCTBA
(oOmme Kak TpEICTaBHTENS Kiacca KUCIOT W crnenududeckue). XUMHYECKHE PpEeaKIlu,
JeXale B OCHOBE MPOMBILIUIEHHOTO croco0a Moidy4yeHUs cepHod KuciotTel. I[IpumeHnenue
cepHoit kucinoTel. Conu cepHON KUCTOTHI, KaueCTBEHHAs peakius Ha cynbdar-uon. Haxoxaenue
ceppl W €€ COeQUHEHUU B TpuUpoje. XHUMHUYECKOE 3arps3HEHUE OKPYXKAIoIIEeW Cpeabl
COECTMHEHUSIMU cepbl (KHUCIOTHBIE O, 3arps3HEHHE BO3yXa W BOJOEMOB), CIOCOOBI €ro
MIPEeI0TBPAICHUSI.

OO0mass xapakrepucTuka 31eMeHTOB VA-rpymnmbl. OcoOEHHOCTH CTPOCHHS aTOMOB,
XapaKTepHBIC CTETICHH OKHUCICHHS. A30T, paclpoCTpaHEHHEe B Tpupone, Qusuveckue u
XUMUYECKHE CBOMCTBA. KpyroBopot a3zora B mpupojae. AMMHUaK, ero pu3ndeckue 1 XMMHUIECKHe
CBOICTBa, nony4yeHue u npuMeHeHne. Conu aMMOHMSI, UX (HU3MUECKHE U XUMUYECKHE CBONCTBA,
npuMeHeHue. KauecTBeHHast peaklysi Ha MOHBI aMMOHHS. A30THasi KUCJIOTa, €€ MOJIy4YeHUE,
dbuznyeckue W XUMHYECKHE CBOWcCTBa (OOIIMEe Kak TMpEACTaBUTENS Kilacca KHUCIOT H
cnenuduyeckue). Mcnoab3oBaHue HUTPATOB U COJIEH aMMOHHS B KauecTBE MHUHEPaIbHBIX



ynoOpeHuii. XuMHUYECKOe 3arps3HEHUE OKPYXKAIOMIEeH Cpeabl COSTMHEHUSIMU a30Ta (KUCIOTHBIC
JOX/IM, 3arpsi3HEHHE BO37AyXa, MOYBBI U BOAOEMOB). Docdop, ammoTpormHbie MOIUPHUKAINNA
docthopa, puznyeckue u xummuueckue cporictBa. Oxcun docdopa (V) u pochopHas kucnora,
¢du3nyeckue M XUMHYECKHE CBOMcCTBa, nosyuyeHue. Mcnomb3zoBanue ¢ochaToB B KauecTBe
MHUHEPAJIbHBIX Y100pEHUH.

OO6mas xapakrepuctuka 351eMeHTOB |VA-rpynmnbel. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTENICHH OKUCICHHS. YTIEpOJ, aJUIOTPOIHbIE MOIU(BHUKAIINH, PACTIPOCTPAHEHUE B
npupoe, pusnueckue 1 XuMudeckue cBoictra. Ancopouus. Kpyropopor yriepoaa B mpupoje.
Oxcuapl yriaepona, UX (pU3MYEcCKue U XMMHUYECKHE CBOMCTBA, JIeHiCTBUE Ha JKUBbIE OPTaHU3MBI,
MOJyYCHHUE U TPUMEHCHHE. DKOJIOTHYECKHUE MPOOJIeMbl, CBsI3aHHbIe ¢ okcuaoMm yriepoaa (1V),
TUIOTe3a TII00aJBHOr0 TMOTEIUICHHs KJIMMaTa, MapHUKOBBIA dPQeKT. YToibHas KUCIOTa U e
CONM, UX (PU3MUECKHE M XUMHMYECKHE CBOICTBa, IoOJydeHue U mnpumeHeHue. KauectBeHHas
peakuus Ha  KapOoHar-umoHbL.  Vcmonb3oBaHue  KapOOHAaTOB B ObITY, MEAULUHE,
IIPOMBIIIJIEHHOCTH U CEIbCKOM XO35HCTBE.

[lepBoHavasnbHble MOHATHS 00 OpPraHMYECKUX BELIECTBaX KAK O COEJUHEHMSX yIiepoja
(MeTaH, 3TaH, JTWUJICH, AalETWUJIEH, ATAHOJ, IJMLEPHH, YKCycHas Kuciora). IIpupogHsie
UCTOYHUKU YTJIEBOAOPOAOB (yrojib, NPUPOAHBIA ra3, HE(Th), HNPOAYKTHl HX MepepabOTKu
(6eH3uH), UX POJIb B OBITY M MPOMBINUICHHOCTH. [IOHATHE 0 OMOIOTUYECKHN BaXKHBIX BEIICCTBAX:
KUpax, OesKax, yriaeBoJax — W HMX pOJIM B KU3HU 4YeJIOBEKAa. MarepuallbHOE €IUHCTBO
OpPraHUYECKUX U HEOPraHMYECKUX COEAMHEHU.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBOWCTBa, IOJyuY€HHE M NpPUMEHEHHE.
Coenunenus kpemMHusi B mnpupoje. OOume mnpexacrasieHuss o6 okcujae kpemuus (V) u
KpeMHUEeBOM kucioTe. CUIIMKAThI, UX UCIIOJIb30BAHUE B OBITY, B IPOMBIIIJIEHHOCTH. BaxkHeliue
CTpOMTENIbHbIE MaTepHajbl: KepaMHUKa, CTEKJIO, LEMEHT, OeTOoH, Xene300eToH. IIpobimembl
0€30I1aCHOT0 MCII0JIb30BaHMS CTPOUTEIBHBIX MAaTEPHAIOB B IOBCEJHEBHOM JKU3HU.

Xumuueckuii IKcnepumenm:

U3y4eHHue 00pa3lloB HEOPraHMYECKUX BEIECTB, CBOMCTB COJITHOM KHCJIOTHI, MPOBEICHUE
Ka4eCTBEHHBIX PEAaKLUH Ha XJIOPUA-UOHBI U HAOIIOACHUE MPHU3HAKOB MX MPOTEKAHMs, OIBITHI,
oTpakaromue (pU3NYecKue U XMMHUYECKHE CBOMCTBA TaJOT€HOB M UX COEJUHEHUH (BO3MOYKHO
UCIIOJIb30BaHUE BUAECOMATEpUAOB), O3HAKOMJIEHHWE C 00pasliaMu XJIOpUAOB (TajJOre€HUI0B),
O3HAKOMJICHHE C oOpa3uaMu cepbl U €€ COeIMHEHUSMU (BO3MOXHO HCIOJb30BaHUE
BUJEOMaTepHuaoB), HaOdIOleHHEe Tpolecca OOYINMBaHMS — caxapa IOJx  JeicTBHEM
KOHIIEHTPUPOBAHHON CEPHOM KHCIIOTHI, U3yUYeHHE XUMHUECKUX CBOMCTB pa30aBIeHHOH cepHOM
KHUCJIOTBI, TIPOBEJCHUE KaueCTBEHHOM peaklMu Ha cynb(arT-uoH U HaOIoJIeHue IpHu3HaKa eé
MPOTEKaHUs, O3HAKOMJIEHHE ¢ (PU3MYEeCKMMM CBOWCTBaMHU a30Ta, ¢ocdopa M HX COEIUHEHUN
(BO3MO’KHO MCIIOJIb30BaHKME BUIEOMATEPHAIIOB), 00pa3liaMu a30THHIX U POCHOPHBIX YA0OpEHHUIA,
nojydeHue, coOupaHue, paclo3HaBaHWE M U3yYEHHE CBOWCTB aMMHUaka, IPOBEACHUE
KaueCTBEHHBIX peakuuid Ha HMOH aMMOHUS U QocdaT-uOH U HU3YyYEHHE NPU3HAKOB HX
MPOTEKaHUs, B3aHUMOJCICTBHE KOHIIEHTPUPOBAHHOM a30THOM KHCJIOTHI C MEIbI0 (BO3MOXHO
UCITIOJIb30BaHUE BHUJIEOMATEPUANIOB), M3YUYE€HHE MOJeNell KPUCTAIUIMYECKUX PEIIETOK anMasa,
rpaduTa, ¢yuiepeHa, O3HAKOMIIEHHE C NPOIECCOM aACOpOIMH PAcTBOPEHHBIX BELIECTB
AKTUBUPOBAHHBIM YIVIEM M yCTPOICTBOM NPOTUBOras3a, NojJydeHue, coOupaHue, pacro3HaBaHUe
U U3y4YEHUE CBOMCTB YIJIEKHCIIOTO ra3a, POBEJCHHUE KAaYeCTBEHHBIX PEaklMi Ha KapOoOHAT U
CHWJIMKAT-UOHbl W MW3Y4YEHHME MPU3HAKOB MX IMPOTEKAHHs, O3HAKOMJIEHME C MPOIyKIHUEH
CUJIMKATHOM IPOMBIIIJICHHOCTH, PELIEHUE JKCIEPUMEHTAIBHBIX 3aJay 0 Teme «BakHenmue
HEMETaJJIbl U UX COCIUHEHUS).



MeTajiibl M UX COeIHMHEHUS

OOmas xapakTEepUCTHKAa XWMHUYECKHX OJEMEHTOB — METAJUIOB HAa OCHOBAaHUU HX
nonoxkeHus B [lepuonnueckoit cucreme Xxumudyeckux anemeHToB . 1. MenaeneeBa u cTpoeHus
aroMoB. CTpoeHue MeTaIoB. MeTralMyeckas CBSI3b M METAJUIMYeCKas KpUCTaJUITMYecKas
peméTka. DJIEKTPOXUMUYECKUN PAl HAOpsOKEHUM MeTaioB. DU3MYECKME U XHMHUYECKHUE
cBoiicTBa MeTayioB. OOmuMe crnocoObl MOMy4YeHHus] MeTaIoB. [IOHATHE O KOPPO3UU METaJIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI X OT KOppo3uu. CIuiaBsl (CTallb, YyT'YH, TIOPATIOMUHUN, OpOH3a) U
WX IPUMEHEHHUE B OBITY M MPOMBIIIJICHHOCTH.

[llenounbie MeTawibl: ookeHue B [lepuoanyueckoil cucteMe XUMUYECKUX AJ1eMEHTOB /1.
N. MenneneeBa, CTpO€HHE UX aTOMOB, HaXOXIEHUE B mpupoje. OPuznueckrue U XUMHUUYECKUE
CBOMCTBa (Ha mpuMepe HaTpus U Kaius). OKCUIBI U THAPOKCUIIBI HATPpUs U Kanus. [Ipumenenue
IIEJIOYHBIX METAJIOB M UX COCIUHCHHI.

[IlenoyHo3emMenbHbICE METAUIBl MarHUuil M Kalblui: mosiokeHue B Ilepuoanueckoit
cucreme xumuueckux aiemeHToB [[. M. MeHneneeBa, CTpOCHHME UX aTOMOB, HaXxOXICHUE B
npupozae. PU3NYECKUE U XMMHUYECKHE CBOMCTBA MarHusl U KaJiblus. BaxkHedmume coeauHEHUs
KanbpIus (OKCU, TUAPOKCU, colin). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHUS.

AntoMunuii: nonoxxenue B Ilepumoamdeckoir cucteMe Xumudeckux sgemeHToB JI. .
MenneneeBa, CTpOCHHE aTOMa, HaxOXJAeHUe B mpupozae. Ousznyueckue 1 XMMHUYECKUE CBOMCTBA
amroMuHUS. AM(OTEpHBIE CBOWCTBA OKCH/IA U THIPOKCH]IA ATFOMHHHSL.

Kenezo: mnonoxenue B Ilepuonnueckodt cuctemMe XuMuU4eckux anemeHtoB J[. H.
MenpeneeBa, CTpO€HHUE aToOMa, HaxoJeHue B npupojae. Gusnyeckne U XMMHUYECKHE CBOMCTBA
xene3a. Okcuapl, Tuapokeunbl U conu skenesa (I1) m xenesa (lll), ux cocras, cBoiicTBa u
MOJTy4YEHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C O00pa3laMu MeTalIOB M CIJIaBOB, UX (U3UUYECKUMHU CBOMCTBAMH,
U3y4eHUE Pe3yIbTaTOB KOPPO3UH METAUIOB (BO3MOKHO HCIOJB30BaHUE BHUIACOMATEPUATIOB),
0COOEHHOCTEHN B3aUMOJICHCTBUS OKCU/IA KAJIBIUs U HATPHUS C BOJOW (BO3MOYKHO HCITOJIb30BAHUE
BUJICOMATEPHAIIOB), HCCIEAOBaHUE CBOWCTB JKECTKOW BOJBI, TMpoIlecca TOPEHHUs Kele3a B
Kucioposie  (BO3MOXKHO  HCIOJNB30BaHHE  BUICOMATEpHUATOB), TMPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, Kajbllvs, alFOMHHUS, ITMHKa, xene3a (I1) u xenesa
(1), meau (1), HaOrOIEHUE U ONMCAHKE MPOIIECCOB OKPAIIMBAHUS IJIAMEHH MOHAMH HATPHS,
Kalusl U KaJiblusg (BO3MOXHO HCIIOJIB30BAaHKME BUACOMATEPUATIOB), UCCIIEIOBAaHUE aM(pOTEPHBIX
CBOMCTB THJIPOKCH/IA aIFOMUHUS U THUIPOKCU/IA IMHKA, PEIICHUE SKCIIEPUMEHTANIbHBIX 33]1a4 10
TeMe «BakHelIne MeTaIbl U X COCTUHCHUS.

XuMHus M OKpyKaoLias cpeaa

BemectBa u Marepuaibl B MOBCEJHEBHOM KMU3HU YelloBeKa. be3omacHoe MCHoib30BaHUE
BEIIECTB M XUMHUYECKMX peakiuil B ObITy. [lepBas moMomp Mpu XUMHUYECKUX OXKOTrax M
OTPAaBJICHHSIX.

XHUMHYECKOE 3arpsi3sHEHUE OKPYKAIOIICH cpepl (TpeeibHas J0MyCTUMast KOHIIEHTPAIUs
Beriects, ganee — [1/IK). Pons XxuMuu B pemieHuu 3KOJOTHIECKUX TPOOIIeM.

Xumuueckuii Ixcnepumenm:

n3ydeHue o0pasioB MaTeprasoB (CTEKIJIO, CIUIABbl METAJIJIOB, MIOJTUMEPHBIC MaTEPUAIBI).

Meostcnpeomemnuwie ceasu

Peanuzanusi MeXIpeAMETHBIX CBSI3€M MPU M3YYEHUHU XUMHH B 9 Kilacce OCYIECTBIISIETCS
yepe3 HCMIOJIb30BAaHUE KaK OOMIMX eCTECTBEHHO-HAYYHBIX TMOHATHH, TaK ¥ TOHSTHIA,
SIBJISIFOIIMXCSI CHCTEMHBIMU ISl OT/ACJIBHBIX MPEIMETOB €CTECTBEHHO--HAYYHOT'O IIUKIIA.



OO1me eCTeCTBEHHO-HAYYHbIC TOHITHS: HAy4HbIH (aKT, TUIOTE3a, 3aKOH, TEOpHS,
aHamu3,  CHHTE3,  Kiaccu(uKauus,  MEPUOJUYHOCTh,  HAONIONCHHE,  AKCICPUMEHT,
MOJICIIMPOBAaHKE, U3MEPEHUE, MOJIEIIb, SIBJICHUE, TAPHUKOBBIN 2(P(EKT, TEXHOTIOTHS, MAaTEPHAIIBL.

dusnka: MaTepus, aroM, OJJIEKTPOH, MPOTOH, HEHWTPOH, HWOH, HYKJHJI, H30TOIIBI,
PaaMOaKTHBHOCTb, MOJICKYJIa, JJICKTPUYECKUH 3apsja, MPOBOJAHUKH, IOJYIIPOBOJHUKH,
JIMAJICKTPUKH, (POTOIIEMEHT, BEUIECTBO, TEJO, 00BbEM, arperaTHOe COCTOSIHHME BEIECTBA, ras,
pacTBOp, pPacTBOPUMOCTb, KpPUCTAJUIMYECKAs pEHIETKA, CIUIaBbl, (U3MYCCKHE BEIMYHMHBI,
€IMHUIIBI U3MEPEHHUS, KOCMUYECKOE TIPOCTPAHCTBO, TUIAHETHI, 3BE3/1bI, COJIHIIE.

buosorus: ¢dorocuntes, apixaHue, Oouochepa, 3KOCHCTEMa, MHHEPAIbHBIC YI0OpEHHS,
MHKPO3JICMCHTBI, MAKPO3JICMCHTEI, MUTATCIIbHBIC BCIICCTBA.

['eorpadus: armocdepa, rtuapochepa, MHHEPAIB, TOPHBIE IOPOJIBI, IIOJC3HBIC
HCKOIaeMbI€, TOIUTUBO, BOJHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATbI OCBOEHUSA ITPOI'PAMMBI 110 XMMHHU HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIndHOCTHBIE pPE3YyJbTaThl OCBOEHHUS MPOrPaMMBI OCHOBHOTO OOIIEr0 0OO0pa30BaHUA
JIOCTUTAIOTCS B X0JIe OOYUYCHHSI XMMHUHU B €IMHCTBE YY€OHOW M BOCIIUTATEIHHOU JIEATEIHHOCTH B
COOTBETCTBUU C TPAJAUIMOHHBIMA  POCCHMCKHUMH  COIIMOKYJIBTYPHBIMH W JIyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHATHIMUA B OOIIECTBE MpPaBWJIaMU M HOpPMaMU TOBEJIEHUS U
CIOCOOCTBYIOT IIPOIIECCaM CAMOIIO3HAHUS, CAMOPA3BUTHS U COLIMAIN3ALIUN O0YUaOLIUXCS.

JIM9HOCTHBIE PE3YyJIbTATHl OTPAXKAIOT TOTOBHOCTh OOYYAIOIIMXCS PYKOBOJCTBOBATHCS
CUCTEMOH TIO3UTHBHBIX IICHHOCTHBIX OPHCHTAIMH W PACHIMPEHUE OIbITa JISATEIHPHOCTH Ha €&
OCHOBE, B TOM YHCII€ B YaCTH:

1) naTPHOTHYECKOT0 BOCTIUTAHUS:

[IEHHOCTHOTO OTHOIICHHS K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPUICCKOMY U HAYIHOMY
HACJICUIO, TIOHMMAHUS 3HAYCHUS XMUMHYECKOH HAyKW B J>KH3HU COBPEMEHHOIO OOIIECTBa,
CIIOCOOHOCTH BJIAJIETh JTOCTOBEPHOU MH(pOpMaIMEll O MEePeOBbIX TOCTHKEHHUSX U OTKPBITHSIX
MHUPOBON M OTEYECTBEHHOW XWMHUU, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSX 00 YCTpOMCTBE
MHpa 1 00IIeCTBa;

2) rpaskIaHCKOr0 BOCTIMTAHUS:

MPEJICTABICHUST O COIMAIBHBIX HOPMax M MPaBHJIAX MEXJIMYHOCTHBIX OTHOIICHUU B
KOJUJIEKTHBE, KOMMYHHUKATHBHOU KOMIETEHTHOCTH B 00IIECTBEHHO MIOJIE3HOH,
y4eOHO-UCCIIeIOBATEIILCKOH, TBOPUYECKONM W JPYrHMX BHUAAX JEATEIBHOCTH, TOTOBHOCTH K
Pa3HOOOPa3HON COBMECTHOM ACSITEIBHOCTHU MPHU BHITIOJIHEHUH YYEOHBIX, TO3HABATEIbHBIX 337124,
BBIMIOJTHEHUH XUMHYECKHX OJKCIEPUMEHTOB, CO3JaHUM YYE€OHBIX TMPOEKTOB, CTPEMIICHHUS K
B3aMMOIMIOHMMAHHUIO M B3aUMOIIOMOIIIM B TpOIIECCe 3TOH y4eOHOH AedaTelbHOCTH, TOTOBHOCTH
OIICHUBATh CBOE TIOBEJICHWE M TIOCTYNKH CBOWX TOBapHINEH C TIO3WIIMH HPABCTBEHHBIX H
MIPABOBBIX HOPM C YYETOM OCO3HAHHUS ITOCIICJICTBUH MTOCTYITKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHMS

MHUPOBO33PEHUYECKUE  TPEJCTABICHHUS O  BEHIECTBE M  XMMHYECKOM  peaKIluH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAyKH M COCTaBISIONIME OCHOBY JUIS
MOHMMAHUS  CYNIHOCTH  HAYYHOW  KapTHHBI MHpa, NPEJICTaBICHHS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS MPHUPOJIBI, B3aMMOCBS3SIX YEJIOBEKa C MPUPOTHONW CPEIOH, O POJH
XUMHH B TIO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

MO3HABATEIIbHBIE MOTHUBBI, HAIPABJIICHHbIE HA IMOJIyYeHHWE HOBBIX 3HAHUN MO XHMHH,
HEOoOXOUMBIC JUII OOBSCHEHUS HAOJFOJaeMbIX TMPOIECCOB W SIBICHUMW, ITO3HABATEIHHOM,
WH(OPMAITMOHHON W YUTATEIBCKON KYJIBTYPhI, B TOM YHCJIE HAaBBIKOB CAMOCTOSITEIIEHON PabOTHI
C y4eOHBIMH TEKCTaMH, CIIPABOYHOH JUTEpaTypOl, MOCTYMHBIMH TEXHUYECKHUMH CpPEICTBAMHU
WH(OPMAIIMOHHBIX TEXHOJIOTHI;

WHTEpEC K OOYYEHHWIO M TO3HAHMIO, JTIOO03HATEIHLHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHMIO, MPOEKTHONW W HCCIIEIOBATEIBCKON JEATEIHPHOCTH, K OCO3HAHHOMY BBIOOPY
HATPABIEHHOCTU U YPOBHS O0YUYCHHS B NalbHEHUIIIEM;

4) popMHUpPOBAHUSI KYJIbTYPbI 310POBbSI:

OCO3HAHHWE IEHHOCTU JKU3HH, OTBETCTBEHHOIO OTHOIIEHHS K CBOEMY 30pPOBBIO,
YCTAaHOBKM Ha 3/J0pOBbIii 00pa3 >KW3HHM, OCO3HAHUE MOCIEACTBUI U HENpHUSITHE BPEIHBIX
NpUBbIUEK (YMOTpeOJIeHUs] alKOrojs, HAapKOTHKOB, KYpPEeHHs), HEOOXOAWMOCTH COOJIOACHUS



mpaBujl 0€30MaCHOCTH TIPU OOpAIIEHWH C XUMHUYECKHMU BEIIECTBAMU B OBITY M pPEabHOU
KU3HU;

5) Tpy10BOT0 BOCIIMTAHMS:

MHTEpPEC K MPAKTUUYECKOMY M3YUEHUIO MPOQeccHii U Tpyaa pa3iIuyHOro pojia, yBaXEHHUE K
TpyAy U pe3yjibTaTaM TPYIOBOM JAEATEIbHOCTH, B TOM 4YHCIIE Ha OCHOBE HpPUMEHEHUs
IPEIMETHBIX 3HAHUW 10 XUMHHM, OCO3HAaHHBIM BBIOOP HWHIUBUAYAIbHONW TPaeKTOPUU
MPOJOIDKCHHUST 00pa3oBaHUs C YYETOM JMYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XHMUH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, ycHemHoil mpohecCHoHaIbHOU N1eATENbHOCTH U
pa3BUTHS HEOOXOTUMBIX YMEHUH, TOTOBHOCTb aJalTUPOBATHCS B MPOdEeCCHOHATBHON CPeIE;

6) 3K0JIOrM4ecKOro BOCIIUTAHMA:

OKOJIOTHUYECKH ITIeJIeCO00pa3HOe OTHONICHHE K TPUPOJIE KaK UCTOYHHUKY KU3HU Ha 3emiie,
OCHOBE €€ CyIIECTBOBAaHUS, MOHUMAHUE IIEHHOCTH 3J0POBOro U Oe30macHoro obpasza KHU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (H3UYECKOMY U TCUXHUYECKOMY 3I0POBBIO,
OCO3HAHWE IIEHHOCTH COOJIFOCHHS TIPAaBHII O€30TMaCHOTO MOBEACHHSI TP pa0dOTe ¢ BEIIECTBAMH,
a TaKKC B CUTyalluAX, YIPOXKAOMIKUX 3JOPOBbIO U Y KU3HU JHOIICI;'I;

CIIOCOOHOCTH TPHUMEHSTh 3HAHUS, IMOJIydaeMble NpPU H3YyYECHUH XUMHH, JJIS PelleHUus
3aJ1a4, CBSI3aHHBIX C OKPY’KAIOIIeH MPUPOJAHON CPeOid, /IS MOBBIIIEHUS YPOBHS 9KOJIOTUYECKON
KYJIBTYPBI, OCO3HAHUS TJIO0ATFHOTO XapakTepa dKOJIOTHYCCKHX MPOOJIeM U MyTed WX PEIIecHUS
MMoCpeaACTBOM MCTOAOB XUMHH, IKOJIOTMYCCKOTO MBINUJICHHUA, YMCHUA PYKOBOJACTBOBATLHCA WM B
MO3HABATEIbHON, KOMMYHUKATUBHOW U COLIMAIbHOU MTPAKTHKE.

METANPEAMETHBIE PE3YJIbTATHI

B cocrase MCTAIIPEAMCTHBIX PE3YJIbTATOB BBIACIAIOT 3HAYUMBIC [JIA q)OpMHpOBaHI/Ifl
MHUPOBO33pEHUsI OOIICHAYYHbIE MOHATUS (3aKOH, TEOpHS, NMPUHIUI, TMIOTe3a, (akT, cUCTEMA,
MPOILIECC, IKCIIEPUMEHT U JAPYTOE.), KOTOPbIE UCTIONB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4€OHBIX
mpeaMeTax U MO3BOJISIFOT Ha OCHOBE 3HAHUM M3 ATHX MPeIMeToB (OPMUPOBATH MPEICTABICHHUE O
LEJIOCTHOW HayyHOW KapTHMHE MHpa, U yYHUBEpCalbHble ydeOHble NeHCTBUS (I103HaBaTENbHbIE,
KOMMYHHMKAaTHBHbBIE, PETYJIATUBHBIE), KOTOpble oOecnedynBaroT (OPMHUPOBAHME TOTOBHOCTH K
CaMOCTOSITENILHOMY TUTAHHUPOBAHUIO M OCYIIECTBICHUIO YU€OHOU e TEIbHOCTH.

ITo3HaBaTebHbIE YHHBEPCAJIbHbIE YUeOHbIE AelCTBUS

Ba3oBble joruyeckue AeicTBus:

YMCHHUSA HCIIOJb30BaTh HpI/IéMLI JIOTUYCCKOro MBINUICHUA TIpU  OCBOCHHU 3HAHWUU:
pacKpblBaTh CMBICT XHUMHYECKUX TMOHATHHA (BBIACNATh MX XapakTEpHbIE MPU3HAKH,
YCTaHABIIMBATh B3aMMOCBSI3b C JIPYTUMU MOHATUSMHU), UCIIOIH30BATh MOHATHUS 11 OOBSICHEHUS
OTJIENbHBIX (PAKTOB W SIBICHUN, BBIOMPATh OCHOBAaHUS M KPUTEPUU I KJIacCHUPHUKAIUU
XUMHWYCECKHNX BCIICCTB U XUMHNYCCKUX peaKum‘/'I, YCTaHABJIMBATb MPUYMHHO-CIICACTBCHHBIC CBA3U
MEXy 00BEKTaMHU U3YUeHHUs, CTPOUTH JIOTUUECKUE PacCyXIeHus (MHAYKTUBHEIE, IeyKTUBHbIE,
0 aHAJIOTHH), AeNaTh BBIBOJBI U 3aKIIOUCHUS;

yYMEHHE MPUMEHTh B IMpoliecce MO3HAHMS MOHATHUS (TMPEAMETHbIE U MEeTalpeIMETHbIE),
CUMBOJINYECKHE (3HAKOBBIE) MOJEIH, HCIOIb3yeMble B XUMHUH, NpeoOpa3oBbIBaTh IIMPOKO
MPUMEHSIEMbIE B XUMHUH MOJIEIbHBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOJ DJIEMEHTA),
XUMHYecKass (GopMylna M YypaBHEHHE XHMHYECKOM peakluud — TpU pElIeHUH Y4eOHO-
MO3HABATENbHBIX 33/a4d, C Y4€TOM OTHX MOJEIbHBIX NPEICTABICHUN BBIABIATH U
XapaKTepU30BaTh CYIIECTBEHHBIE MPU3HAKH H3YYaE€MBIX OOBEKTOB — XMMHUYECKHX BEIIECTB U
XUMHNYCCKUX peaKuHﬁ, BBIABIIATH OGH.[I/IC 3aKOHOMCPHOCTHU, NMPHUUYNHHO-CJICACTBCHHLIC CBA3U U
MMPOTHUBOPCUUA B U3YyHACMBIX IIPOLECCAX U SABJICHUAX.

Ba3oBrble ucciaenoBareLCKue AeiCTBHSA.



YMEHHME HCIOJIb30BaTh IOCTaBJICHHBIE BONPOCHI B KaueCTBE MHCTPYMEHTA IO3HAHUA, a
TaKKe B KayeCTBE OCHOBBI Ui (OPMHPOBAHHUS THIIOTE3Bl IO TPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CYXICHUI;

pUOOpPETEHUE OMbITa MO IJIAHUPOBAHUIO, OPraHU3alMM M IPOBEICHHUIO YYECHHYECKHX
9KCIIEPUMEHTOB, YMEHHE HAOII0JaTh 32 XOJIOM IPOIecca, CaMOCTOSATEIbHO MPOTHO3UPOBATH €r0
pe3yibTar, (opMyIHpoBaTh O0OOIICHHS W BBIBOABI MO pe3yiabTaTaM HPOBEAEHHOIO OIbITA,
UCCJIEI0BAHMS, COCTABIIATh OTUYET O MPOJIeTaHHOM padorTe.

PatGora ¢ undopmaunmeii:

yYMEHHE BBIOMPATh, aHATU3UPOBATH U UHTEPIPETUPOBATH UHPOPMALIUIO PA3IUYHBIX BUJIOB
U GOpM MPEACTABICHHS, OTYIaEMYIO U3 Pa3HbIX HCTOYHUKOB (HAYYHO-TIOMYJISIpHAst TUTEpaTypa
XUMHYECKOTO COAEp)KaHWs, CIpPaBOYHbIE MOcoOus, pecypchl HHTepHeTa), KPUTHYECKH
OILICHUBATh IPOTUBOPEUUBYIO M HEJJOCTOBEPHYIO HH(OPMALIHUIO;

YMEHHE MPUMEHSATH Pa3INYHbIE METOJIbI U 3aMPOCHI IIPU MOUCKE U 0TOOpe MH(POpMAIIUU U
COOTBETCTBYIOILMX JIAHHBIX, HEOOXOMMBIX JIJIsl BBIIIOJIHEHUS YUE€OHBIX U I03HABATEIbHBIX 3a7a4
OTIpEeNIeIEHHOT0 THUMA, MPHOOpPETeHHE OIbITa B 00JAaCTH MCIOJNB30BaHUS HH(POPMAIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJOTHH, OBJIa/IeHue KyJIbTypOil aKTUBHOTO HCIIOIb30BAHMS Pa3IMUHbIX
MOMCKOBBIX CHCTEM, CaMOCTOSTEIbHO BBIOMpPATh ONTUMAIBbHYIO (OpMY MpencTaBICHUS
uH(pOpMallUl U WIUIIOCTPUPOBATh pEIIAEMbIE 3a/aydl HECIOXHBIMU CXEMaMH, JuarpaMMamy,
npyrumu Gpopmamu rpaduKu U IX KOMOUHALIUSMU;

YMEHHE HCMOJIb30BaTh W aHAIM3UPOBATh B Ipollecce Y4eOHON U HcCienoBaTeNbCKON
NeSITeIbHOCTH HH(POPMAIIMIO O BIHUSHUM MPOMBIIUIEHHOCTH, CEIbCKOI0 XO35HCTBA U TPAHCIIOPTa
Ha COCTOSIHME OKPYXKarollel MpUpOoaHON CPeIbl.

KoMMmyHukaTHBHBIEe yHHBepcaibHblIe yueOHbIe JeHCTBUSA:

yYMEHUs 3aJaBaTh BOIPOCH (B XoJe Jauanora M (WIM) JAUCKYCCUH) TIO CYLIECTBY
oOcyxnaemMoll TeMmbl, (HOPMYIUPOBATh CBOM NPEIJIOKEHUS] OTHOCUTEIBHO BBIIOJHEHUS
MPEI0KEHHOM 3a/1a4u;

YMEHHMsI IPEACTABIATh NOJyYEHHBIE PE3YJIbTaThl T0O3HABATEIBHOMN JAEATEIbHOCTU B YCTHBIX
U THCBMEHHBIX TEKCTax; JelaTb MPE3eHTAlUI0 pPEe3yJbTaTOB BBITOJIHEHUS XUMHUYECKOTO
JKCIIepUMeHTa (Ja00opaTOPHOTO OMbITa, J1a0OPaTOpHOW pPabOTHI MO HCCIETOBAHUIO CBOWCTB
BEIIIECTB, YU€OHOTO MPOEKTA);

YMEHHsI y4eOHOTO COTPYJIHHUYECTBA CO CBEPCTHHKAMHM B COBMECTHOM MO3HABaTEJIbLHOM U
UCCIIE/IOBATEIbCKON JIEATENIBHOCTH TPU PEIIeHHMH BO3HHUKAIOIIMX MpOoOJieM Ha OCHOBE Ydéra
OOIIMX HWHTEPECOB U COTJacoBaHMs MO3MLUHN (00CYXIEHHs, OOMEH MHEHUSMH, «MO3TOBBIE
HITYPMBI», KOOPAMHALIUS COBMECTHBIX JACHCTBUIA, ONpe/iesieHle KPUTEPUEB MO OLIEHKE KauecTBa
BBITIOJTHEHHOU PabOThI U IpyTHe).

PeryasiTuBHbIe yHHBepcaJbHbIe y4eOHbIe 1eCTBHSA:

YMEHHME CAaMOCTOATEIBHO ONPENENTh LIEIU ACSITEIbHOCTH, IJIAaHUPOBAaTh, OCYIECTBIISTD,
KOHTPOJIUPOBaTh W MpPU HEOOXOAUMOCTH KOPPEKTUPOBAaTh CBOIO JIE€ATEIbHOCTh, BBIOMPATH
HaubOosnee H(P¢eKTUBHbIE CHOCOOBI pelIeHHs Yy4yeOHbIX M IO3HABaTENbHBIX  3aj1ad,
CaMOCTOSITENIBHO COCTABJIATh WM KOPPEKTUPOBATh IPENJIOKEHHBIH AJITOPUTM JIEHCTBUN IIpU
BBIIOJIHEHUH 33JaHUN C y4€TOM TMOJNy4YeHHs] HOBBIX 3HAHHH 00 M3y4aeMbIX OOBEKTax —
BEIECTBAX M PEaKIIUIX, OLIEHUBATh COOTBETCTBUE MOJYYEHHOTO pe3ysbTara 3asBICHHON 1€y,
YMEHHE HCI0JIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IPE/JIaraéMble B YCIOBUU 3a/laHUM.

MNPEJIMETHBIE PE3YJIBTATHBI

B cocraBe mnpeaMETHBIX pPE3yJIbTAaTOB IO OCBOCHHUIO 0053aTENBHOTO COJEPIKAHMS,
YCTaHOBJICHHOTO JIaHHOW denepasbHOM pabodeil mporpaMMoi, BBIACIAIOT: OCBOCHHBIC



00ydJaronMMucs Hay4YHbIe 3HAHUS, YMEHHS M CIIOCOOBI JCHCTBUM, crnenuduyueckue s
HpeI[MeTHOf/'I O6HaCTI/I ((XI/IMI/ISI)), BUAbBI ACATCIIBHOCTHU IIO HOJIy‘-IeHI/IIO HOBOI'O 3HaHHA, €TI0
UHTEPIpETaLNH, TPEOOPA30BAHUIO U IPUMEHEHHUIO B PA3JIMUHBIX YI€OHBIX U HOBBIX CUTYaIUsX.

K koHiy oOydeHus B 8 KJjacce IpeaMETHBIC pe3yiIbTaThl HA 0Aa30BOM YPOBHE JIOJIXKHBI
OTpaxkaTh C(HOPMHUPOBAHHOCTD y OO YUAIOIIUXCS YMCHHIA:

pacKpbIBaTh CMBICII OCHOBHBIX XMMUYECKUX IOHATUN: aTOM, MOJIEKYJa, XUMHUECKUN
JJIEMEHT, NPOCTOE BEIIECTBO, CIIO)KHOE BEILIECTBO, CMeCh (OAHOpOAHAas U
HEOJIHOPO/IHAsA), BAJIEHTHOCTb, OTHOCUTEJIbHAs aTOMHas M MOJIEKYJsipHas Mmacca,
KOJMYECTBO BELIECTBA, MOJIb, MOJSpHas Macca, MaccoBas JOJIsI XUMHUYECKOIO
JJIeMEHTa B COEJUHEHHH, MOJISIPHBI 00BEM, OKCHI, KHCIOTa, OCHOBAaHUE, COJlb,
AIIEKTPOOTPHIATEIIEHOCTh, CTENICHh OKUCIICHUS, XUMHUYECKas peaKIysl, Kiaccudukanus
peakuuii: peakliuyi COeAMHEHUS, pEaKLUU Pa3IoKEHUs, PEaKI[UN 3aMELICHUS, PEaKIUU
o0MeHa, 9K30- U SHAOTEPMHUUYECKUE PEaKIIUH, TEIUIOBOM 3P deKT peakiuu, SApo aToMa,
JNIEKTPOHHBIA CIION aTtoma, aromMHas opOuTanb, paauyc aromMa, XUMHUYEcKas CBS3b,
NOJIIpHAsl M HEMOJIApHasi KOBAJIGHTHAsl CBS3b, MOHHAsl CBSI3b, MOH, KAaTHOH, AHUOH,
pacTBOp, MaccoBas J0Js BellecTBa (IPOLEHTHAsI KOHLIEHTpAlUsl) B PaCTBOPE;
WJUTFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHUYECKHX IOHATUA WU MPUMEHSATH 3TU
MOHSITHS IIPH ONTMCAHUM BELLECTB U UX IPEBPAILICHUN;

UCIIONIb30BAaTh XMMHUYECKYI0 CHMBOJHUKY JJsi COCTaBJeHHS (OpMYya BEIIECTB U
YPaBHEHUN XMMUYECKUX PEAKLUH;

OTpeNieNiATh BAJCHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCIMHEHMSX, CTENEHb
OKHUCJICHHUS DJIEMEHTOB B OWHApHBIX COEIMHEHUSX, MPHUHAJJIEKHOCTh BELIECTB K
OTpeNieIEHHOMY KJIacCy COEeIMHEHMH 1o ¢opMmynaM, BHJI XHUMHYECKOM CBS3U
(KOBaJIeHTHasl U MOHHAs) B HEOPTaHMUECKUX COETMHEHUSX;

packpeiBaTh cmbica llepuoamyeckoro 3akona [[. . MenpaeneeBa: n1eMOHCTPUPOBATH
MOHMMAaHHE MEPUOJNYECKON 3aBHCHUMOCTH CBOMCTB XMMHYECKHX 3JIEMEHTOB OT HX
nosiockeHuss B Ilepumonnueckoil cucreMe, 3aKOHOB COXPAaHEHMsI MacChl BEIIECTB,
MIOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YUEHHMsI, 3aKOHAa ABOTaIpo;
ONHKCBHIBaTh M XapakTepusoBaTh TabauuHyro ¢(opmy Ilepuonndeckoil cuctemsl
XUMHYECKHX JJIEMEHTOB: pa3inyaTh IMOHATUS «TJaBHas moArpymma (A-rpymma)» u
«mobounas moarpynna (b-rpynma)», Manble W OonblIMe MEPHOAbI, COOTHOCHUTH
0003Ha4YeHusI, KOTopble UMeroTcsl B Tabnuue «llepuoanueckas cucteMa XMMHUYECKHUX
anemeHToB J[. 1. MenneneeBa» ¢ 4MCIOBBIMM XapaKTEPUCTUKAMH CTPOEHUS aTOMOB
XUMHUYECKHX DJIEMEHTOB (COCTaB M 3apsja  sjapa, oOIlee 4YHUCIO DJIEKTPOHOB H
pacrpeneseHue UX M0 JIEKTPOHHBIM CII0SIM);

KJIaCCU(UIIMPOBATh XUMUYECKUE AJIEMEHThI, HEOPraHMUYECKHUE BEIECTBA, XUMUYECKUE
peakuuu (IO YMCIYy M COCTaBY Yy4YacTBYIOIIMX B pEaKIMH BEIIECTB, MO TEIJIOBOMY
apdexry);

XapaKTepu30BaTh (OMUCHIBATh) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB PA3TUYHBIX
KJIaCCOB,  NOJTBEp)KJas  ONWCAaHUE TPUMEPAMHU  MOJIEKYJSIPHBIX  ypaBHEHUU
COOTBETCTBYIOIIMX XUMUYECKUX PEAKLINN;

IIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT MX Kau€CTBEHHOI'O COCTaBa,
BO3MO>KHOCTH NPOTEKaHMsI XUMUYECKUX MIPEBPALICHUM B PA3JIMYHBIX YCIOBUSX;
BBIUNCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAcChl BEILIECTB, MACCOBYIO
JIOJII0 XMMHUYECKOT0 AJIEMEHTa 10 (hopMyJie COSTMHEHNUs, MACCOBYIO JIOJIIO BEILIECTBA B
pacTBOpe, MPOBOJUTH PACUETHI 10 YPaBHEHUIO XUMHUUYECKOM peakLuu;



IIPUMEHATH OCHOBHBIE ONEPALMM MBICIUTEIBHON ACSATENIBHOCTH — AHAJIN3 U CHUHTE3,
cpaBHeHHE, 0000IeHNE, CHUCTEMAaTH3alUI0, KIACCU(PUKAIUIO, BBISIBICHUE MPUUYUHHO-
-CIICICTBEHHBIX CBSI3€H — I M3Y4YEHUs CBOMCTB BEIIECTB U XUMUYECKUX PEAKIIUH,
€CTECTBCHHO-HAy4YHBIE  METOJbI ~ TO3HaHUS  —  HAONMIOJAeHWEe,  HM3MEpCHHE,
MOJIEJTUPOBAHUE, SKCIIEPUMEHT (PEaTbHBIM U MBICICHHBIN);

CleoBaTh IMpaBWJIaM TOJb30BAaHUS XUMHYECKOW TMOCyI0M U 1abopaTOpHBIM
o0opy/soBaHUEM, a TaKXke IMpaBWiIaM OOpallleHUs C BEIIECTBAMU B COOTBETCTBHH C
MHCTPYKIHUSMHU N0 BBIIOJHEHUIO JIAOOPATOPHBIX XUMUYECKUX OIMBITOB IO MOJYYECHUIO
u coOupaHuio ra3o00pa3HbIX BeEIIECTB (BOAOPOAA M KHUCIOpPOAA), IMPUTOTOBICHHUIO
PacTBOPOB € OMPEACIEHHON MAaCcCOBOM JO0JIEW pPaCTBOPEHHOrO BELIECTBA, INIAHUPOBATH
U MPOBOJUTh XUMHUYECKHE HKCIIEPUMEHTHI 10 PACIIO3HABAHUIO PACTBOPOB LIEIOYEH U
KHCJIOT C TIOMOIIbIO MHIUKATOPOB (JIakMyc, peHoadTanenH, METUIIOPAHK U APyrue).

K konny oOyueHus B 9 kiacce IpeIMETHbIE pe3ylbTaTbl HA 0a30BOM YpPOBHE JOJIKHBI
oTpaxarb chOPMUPOBAHHOCTh Yy O0OYUaIOLIUXCSl YMEHUI:

pPacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKHUX MOHATUM: XUMUYECKUU HIIEMEHT, aTOM,
MOJIEKYJIa, NOH, KATHOH, aHUOH, IIPOCTOE BELIECTBO, CIIOKHOE BELIECTBO, BAJICHTHOCTb,
3JIEKTPOOTPULATEIBHOCTh, CTENEHb OKHCIICHUS, XMMHYECKasi peaklus, XUMUYEcKas
CBSI3b, TEIIOBOM 3P dEKT peakluu, MOJb, MOJSPHBII 00BEM, PacTBOP, ANIEKTPOIUTHL,
HERJIEKTPOJIUTHL, DJIEKTPOJIUTHYECKAs JUCCOLMAIUs, pEeaklUWd HMOHHOro OOMeHa,
KaTajau3aTop, XUMHUYECKOE paBHOBECHE, OOpaTHMble M HEOOpaTUMBbIE pEaKIIUH,
OKHUCJINTEIIbHO-BOCCTAHOBUTENBHBIE ~ PEAKLUH,  OKHUCINUTENb,  BOCCTAHOBUTEID,
OKHCJICHME M BOCCTaHOBJIEHUE, AIJIOTPONHs, aM(OTepHOCTb, XMMHUYECKas CBS3b
(koBaJIeHTHasi, WOHHAs, MeTaJJIM4yecKas), KpUCTAJUIMYecKas peléTka, KOppo3us
METAJIJIOB, CIUIaBbl, CKOPOCTb XHMHUYECKOH peakluu, MpelelbHO JIOIMycTUMas
xkoHueHTpauus [TJIK BemecTsa;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMMYECKUX IOHATHI M NPUMEHATH 3TH
MIOHSITHS IIPH ONIMCAaHUM BELLECTB U UX IIPEBPALICHUI;

UCMOJIb30BaTh XUMHUECKYIO CHMBOJHMKY JJISi COCTaBIeHHMS (OpMYa BELIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUN;

ONpEAeNATh BaJEHTHOCTh M CTENEHb OKUCJICHHUS XUMHUYECKHX JJIEMEHTOB B
COEIMHEHUAX PA3JIMYHOIO COCTaBa, MPUHAIJIEKHOCTh BEIIECTB K ONPEACIEHHOMY
KJIacCy COeNMHEHWH 1o ¢dopmysaMm, BUJ XUMHUYECKOW CBs3U (KOBAJICHTHAs, MOHHAs,
METaJIJIMYecKasl) B HEOPraHMYECKMX COEIMHEHUSX, 3aps]l HOHA IO XUMHYECKOH
dopmyre, xapakTep cpelbl B BOAHBIX PAaCTBOPAaX HEOPraHWYECKUX COCTUHEHUH, THII
KPUCTAJTIMYECKON PEIIETKN KOHKPETHOTO BEIIECTBA;

packpsiBaTh cMbIch [lepunoanueckoro 3akona JI. . MenneneeBa u 1eMOHCTPUPOBATh
€ro MOHUMAaHME: ONMMCHIBATH U XapaKTepu3oBaTh Tabnuunyio ¢opmy Ilepuoanyeckoit
CUCTEMBbl XMMHUYECKHUX OJJIEMEHTOB: pa3linyaTh IMOHATUS «rjaBHas mnoAarpynna (A-
rpymmna)» u «mobounas noxarpymma (b-rpymma)», Mameie u OONBIINE TIEPHUOJIBI,
COOTHOCHTH 0003Hau€HHs, KOTOpblE HUMEIOTCI B IEpHOoAMYEecKOd Tabnuie, C
YHCJIOBBIMU XapaKTEPUCTUKAMU CTPOEHHUS aTOMOB XMMMUYECKHUX JIEMEHTOB (COCTaB U
3apsj sapa, oo1ee YUCIIo AIEKTPOHOB U paclpeiesieHHue UX IO JIEKTPOHHBIM CJIOSM),
OOBSACHATH O0OIIME 3aKOHOMEPHOCTH B H3MEHEHMH CBOWMCTB JJIEMEHTOB U HX
COEIMHEHUI B IpEJeNax MaJbIX IEPUOJIOB U IJIABHBIX HNOAIPYNI C YYETOM CTPOCHUS
UX aTOMOB;



KJIaccu(puIUpoBaTh XMMUYECKHE JIEMEHTHI, HEOPIraHWYECKHE BEIIECTBA, XUMUUECKUE
peakuuu (10 YUCIYy M COCTAaBY Y4YacTBYIOIIMX B PEaKLUU BELIECTB, IO TEIJIOBOMY
3 eKTy, 10 U3MEHEHUIO CTENICHEeH OKUCICHHSI XUMUYECKHIX dJIEMEHTOB);
XapakTepu3oBaTh (OMUCHIBaTh) OOLIME W cHeuu(uyYeckrne XUMHUYECKHE CBOWCTBA
IIPOCTBIX U CIIOKHBIX BEILECTB, TOATBEPK/1asl ONMCAHUE TPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YPAaBHEHUN COOTBETCTBYIOILUX XUMUYECKUX PEaKLUi;

COCTABJIATh YPABHEHUS 3JIEKTPOJIUTUYECKON TUCCOLMALNN KUCIIOT, 1eJIoueil u conel,
MOJIHBIE U COKpAIIEHHBIC YPABHEHUS PEaKIil HIOHHOTO 0OMeHa, ypaBHEHHS PEaKIUH,
HNOJATBEPXKJAIOIIMX  CYLIECTBOBAaHME TI'E€HETHYECKOM CBA3M MEXIY BeELIeCTBaMHU
Pa3JINYHbIX KJIACCOB;

PacKpbIBaTh CYIIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTENbHBIX PEAKIUN IOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOr0 OajaHca ITUX peaKLui;

IIPOrHO3MPOBATh CBOWMCTBA BELIECTB B 3aBHCHUMOCTH OT HUX CTPOEHHUS, BO3ZMOXHOCTHU
IPOTEKAaHUsI XMMUUYECKUX MPEBPAILEHUN B pa3IMYHbIX YCIOBUSX;

BBIUNCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAcChl BEILIECTB, MAaCCOBYIO
JIOJIF0 XMMHUYECKOT0 3JIEMEHTA 10 (opMyJie COEMHEHMSI, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBope, NPOBOJUTH PACUYETHI 0 YPABHEHUIO XMUMHUECKON peaKlty;

coOuoaTh IpaBWja I0JIb30BAaHUS XMMHMYECKOH TOCYJOM U J1abOpaTOpHBIM
o0OpyOBaHUEM, a TaK)Ke IpaBHUja OOpalleHUs C BELIECTBAMU B COOTBETCTBUU C
UHCTPYKLHUSAMH 10 BBIIOJIHEHHUIO JJAOOPATOPHBIX XUMHUYECKUX OIBITOB I10 MOJIYYCHHIO
1 cOOMpaHUIO Ta3000pa3HBIX BEIIECTB (AaMMHUAKa M YIJIEKUCIIOTO rasa);

IPOBOAMTH PEAKIMH, MOATBEPKAAIOIINE KaUyeCTBEHHBIN COCTaB Pa3jIMYHBIX BEIECTB:
pacno3HaBaTh ONBITHBIM IMYTEM XJIOpHA-, OpoMHI-, MOAUA-, KapOoHat-, ¢ocdat-,
CWJIMKaT-, cyiab(dar-, TUJIPOKCHJ-UOHBI, KATUOHbBI AMMOHHS M HOHBI H3YyYEHHBIX
METAJIJIOB, IPUCYTCTBYIOIINE B BOAHBIX PACTBOPaX HEOPraHMYECKUX BEIIECTB;
IIPUMEHATh OCHOBHBIE ONEPALMU MBICIUTEIBHON NEATENbHOCTH — aHAIU3 U CHUHTE3,
cpaBHeHHE, O0O0OOIIEeHHEe, CHUCTEeMAaTU3allUIo, BBIABICHWE NPUYMHHO-CIIEICTBEHHBIX
CBA3EM — JUI1 M3Y4YEHMs] CBOWMCTB BEIECTB M XMMMUYECKHUX PEAKIMH, €CTECTBEHHO-
Hay4yHble METOJbl I[O3HAHUS — HaONIOJIEHUWEe, W3MEPEHUE, MOJCIUPOBAHUE,
HKCIEPUMEHT (peaibHbIN U MBICICHHBIN).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
" KoauuecTBo yacoB
Ne Te?\rr;z:;:;rli})ameﬂms " Beero KonTpoJibHbIE IIpakTH4eckune JyekTpoHHbIE (IU(PPOBBIE)
n/m padoThI padoThI o0pa3oBaTe/bHbIE PeCypPChl
Pasznea 1. [lepBoHayaibHbIe XUMHUYECKHE TOHATHUS
XuMmust — BakHast 00J1aCTh
11 €CTECTBO3HAHUS U 5 0 2 bubmuorexa [JOK
MPaKTUYECKOMN JIeSTeIBHOCTH https://m.edso0.ru/7f41837c
YyeJI0oBeEKa
12 BemecTBa 1 xumMuueckue 15 1 0 bu6mmoreka [IOK
peakuuu https://m.edsoo.ru/7f41837c
Hroro o pasneny 20
Pa3nen 2. BaxkHeliume npeacTaBuTe/ M HEOPraHMYEeCKUX BelllECTB
21 Bosnyx. Kucnopon. I[lonsitue 6 0 1 bubnnorexa [HJOK
00 okcHuaax https://m.edso00.ru/7f41837c
29 Bognopona.Ilonstue o 5 0 1 bubnnoreka [JOK
KHCJIOTaX M COJIAX https://m.edsoo.ru/7f41837¢
23 Bopna. Pacteopsl. [lonstue 6 1 1 bu6nmoreka [JOK
00 OCHOBaHUSX https://m.edso0.ru/7f41837c
24 I?Jfﬁiﬁiifiaﬁim 11 1 1 bubmmorexa [TOK
S —— https://m.edso00.ru/7f41837c
Hroro 1o pasneny 31

Paszgea 3. [lepuoanueckuii 3axoH u [lepuoguyeckas cucrema xummuueckux 3jaemMeHToB /. M. MengeneeBa. CTpoeHune aroMoOB.
Xumnueckas cBsizb. OKMCJINTETbHO-BOCCTAHOBUTEIbHbIC PeAKIIUN

3.1

[Tepuonuueckuii 3aKOH U
[Iepuonnueckas cucrema
XAUMHUYECKHUX dJIeMEHTORB /I,
N. Menaene-eBa. CtpoeHue

bu6mmoreka [JOK
https://m.edsoo.ru/7f41837c



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

aToMa

XUMHYeCKas CBA3b.

392 OKHCIUTETBHO- 10 bu6mmoreka [IOK
' BOCCTaHOBUTEJIHHBIC https://m.edso0.ru/7f41837c
peakuu
bu6mmoreka [IOK
Hroro mo pasery 17 https://m.edso0.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB 68

I10 ITPOTPAMME



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

9 KJIACC

KosanuyecTBo 4yacos DJIEKTPOHHbBIE
HaumeHoBaHue pa3/iesioB U TeM
Ne n/m IporpaMmb1 Beero Kourponbueie  IlpakTuueckue (uupposbie)
padoThbI padoThsI o0pa3oBaTe/ibHbIE
pecypcbl
Pa3znea 1. BemmecTBo U XUuMH4YeCKHEe peaKkul
11 [ToBTOpeHME U yriyOJeHHE 3HAHUH 5 1 0 bubmuorexa [JOK
OCHOBHBIX pa3JIesioB Kypca 8§ Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHX 5 0 0 bubmmoreka [JOK
peaKiuii https://m.edsoo.ru/7f41a636
13 DIIEKTPOTUTHIECKAs JUCCOIHAITHSI. 9 1 1 bubmmoreka [JOK
XUMHYECKUE PEAKI[MH B PACTBOPax https://m.edsoo.ru/7f41a636
Hroro no pazneny 19
Pazgen 2. HeMeTaJJILI M UX CO€IHHEHUSA
21 OO01mas xapakTepUCTHKa XUMUYECKUX 4 0 1 bubnnorexa [JOK
ssemeHToB VIIA-rpymnmesl. ["agorens https://m.edsoo.ru/7f41a636
o | oo o : ; o Bomomaok
U https://m.edsoo.ru/7f41a636
OO61mas XxapakTepUCTHKa XUMUYECKUX En6morexa [IOK
23 2g:§;§;gi;mfpynm’l' Asor, docgop u ux ! 0 . https://m.edsc]i).ru/7f41a636
24 onewenton WALy, Sraeponn 9 ) 2 BuGmaorexa I1OK
» https://m.edsoo.ru/7f41a636
KPEMHUI U UX COEAMHEHUS
Htoro no paszneny 26
Pa3nen 3. MeTasuibl U UX COeIMHEHUS
. bubmmoreka [JOK
3.1 OO01mre CBOMCTBa METANIOB 4 0 0 hitps://m.e dsc]J_EJ.ru 17£412636
3.2 Baxknel1me MeTamisl 1 UX COSIUHEHUS 15 1 2 bubmorexa LJOK

https://m.edsoo.ru/7f41a636



https://m.edsoo.ru/7f41a636
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Hroro mo pazueny 19

Pa3nen 4. Xumus u oxkpy:xamomas cpeaa

4.1 BemectBa u Matepuaibl B )KU3HU Y€JIOBEKA 4 1 0 Eggg?;g?;ii?ﬁn 413636
Hroro no pazueny 4
PesepBHOE Bpems 0 bubmorexa LIOK
https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 7



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

ITOYPOYHOE IIVTAHUPOBAHUE

8 KIIACC
Ne /i Tema ypoka KosmnuecTBo yacoB
Bcero
1 [Ipenmer xumuu. Ponp XuMuM B )KU3HU 4eJIOBEKA. Tela U BEecTBa 1
2 [TonsiTHe 0 MeTOAAX MO3HAHUS B XUMUU 1
3 [IpakTuueckas padbora Ne 1 «IIpaBuna paGoTsl B 1a00OpaTOpUH U MPUEMBI OOPALLIEHUS C 1
1a00paTOPHBIM 000PYIOBAaHHEM
4 Uwuctele BemecTBa U cMech. CrocoObI pa3esieHus: CMecei 1
5 [TpakTuueckas padota Ne 2 «Pa3nenenue cMecei (Ha mpuMepe OYMCTKH MOBAPEHHOM COJIN)» 1
6 ATOMBI M MOJIEKYJIBI 1
7 XUMUYECKHUE 3JIEMEHTHI. 3HAKU (CUMBOJIbI) XMMUUYECKUX 3JIEMEHTOB 1
8 [IpocThie U CIIOXKHBIC BEIIECTBA 1
9 ATOMHO-MOJIEKYJISIPHOE YUCHHE 1
10 3aKOH MMOCTOSIHCTBA COCTaBa BellecTB. XuMuyeckas popMyina. BaJeHTHOCTh aTOMOB XUMHUYECKUX 1
JJICMEHTOB
11 OtHocuTenbHas aToMHast Mmacca. OTHOCUTENTbHAS MOJIEKYJISIpHAsI Macca 1
12 MaccoBast 1011 XUMHYECKOTO DJIEMEHTA B COEIUHECHNU 1
13 KommuectBo BemectBa. Mosb. Mouisipaast Macca 1
14 du3nyeckue U XUMHUUECKHE IBIIeHUSI. XUMHUECKas PeaKIlus 1
15 [Ipu3Haky U yCIOBUS MPOTEKAHUSI XUMHUYECKHUX PEaKIIHid 1
16 3aKOH COXpaHEHHS MacChl BEIIEeCTB. XMMHUYECKHE YPaBHEHUS 1
17 Brruncnenus konm4yecTBa, MacChl BEHIECTBA 110 YPAaBHEHUSIM XUMUYECKUX PEaKIUi 1
18 Krnaccudukanus XuMHUECKUX peakini (COeIMHEHHMsI, Pa3I0KEeHHs, 3aMeIleHuUs, OOMEHa) 1
19 M. B. JlomoHOCOB — yu€HBIH-dHITMKIONEANCT. OO00IIEeHNE U CUCTeMAaTH3aIis 3HAHUI 1
20 KonTpomnpHas padota Nel mo Teme «BeliecTBa 1 XUMHUYECKHE PEAKITUN 1
21 Bo3nyx — cMmech razon. CocraB Bo3ayxa. Kucinopoa — aseMeHT u mpocToe BeniectBo. O30H 1
99 dusndecKkue ¥ XUMHUYECKHE CBOMCTBA KUCIIOpoa (PeakIuu OKUCIeHHs, roperue). [TorsaTue 06 1

OKCHnaax




23 CriocoOblI MOJTydeHHUsT KHCIIOPO/ia B JIA0OPATOPUU M MPOMBIIINIEHHOCTH. [IprMeHeHrne Kucaopoia 1
24 TernoBoit 3¢ (hexT XUMUUECKOH peaknu, MOHATHE O TEPMOXUMHUECKOM YPaBHEHHH, K30~ U 1
SHAOTEPMHUUYECKUX PEAKLIUIX
25 TommuBo (HedTh, yronb U MeTaH). 3arps3HEHNE BO3/1yXa, CIIOCOOBI €r0 MPeI0TBPAICHUS 1
26 [TpakTrueckas padota Ne 3 o teme «lloydyeHue u cooupanue KUCIOpoa, H3y4eHHUE €T0 CBOMCTBY 1
27 Bogopon — snemeHT u npoctoe BeuecTBo. Haxoxaenue B mpupoje 1
28 dusnueckue 1 XUMUYECKHE CBOMCTBA Bojopoia. [IpuMenenne Boiopoaa 1
29 [ToHsITHE O KUCIIOTaX U COJISX 1
30 Crioco0bI IoJTydeHHst BOJOPOa B TaOOpaTopuu 1
31 [IpakTuueckas padora Ne 4 no teme «llomyuenue u cobrpanue BoJ10poia, U3y4E€HUE ET0 CBOWCTBY 1
32 ModsipHblii 006EM ra30B. 3aK0OH ABOTAIPO 1
33 Brrauciienus 06bpEma, KoMyecTBa BEIIECTBA ra3a 110 ero M3BECTHOMY KOJIMYECTBY BELIECTBA WIIN 1
00BEMY
34 Brraunciienust 00bEMOB ra30B M0 YpaBHEHHIO PEAKIIMH HA OCHOBE 3aKOHA 00BEMHBIX OTHOIICHUN 1
ra3os
35 dusnyeckre 1 XUMHYECKHUE CBOMCTBA BOIbI 1
36 CocraB ocHoBaHui. [ToHsATHE 00 MHIMKATOPAX 1
37 Bopna xak pactBoputens. HachllieHHbIe M HEHACHIIIIEHHBIE PacTBOPBI. MaccoBasi 1015 BellecTBa B 1
pactBope
38 HpaKmr{eCKaﬂ pabota Ne 5 o Teme «IIpuroToBiieHre pacTBOPOB C OMPEACIEHHON MAacCOBOM 0ei 1
PacTBOPEHHOIO BEILIECTBA
39 [ToBTOpenue u 0606menue mo Temam "Kucnoposa. Bomgopoa. Boga" 1
40 Kontponbnas padota Ne2 o reme «Kucmopoa. Bogopoa. Boga» 1
41 Oxkcupl: cocTaB, KJacCcu(UKaIUsI, HOMEHKIIATypa 1
42 [Tonmy4yeHrne 1 XUMHUYECKUE CBOMCTBA KUCIOTHBIX, OCHOBHBIX M aM()OTEPHBIX OKCHJIOB 1
43 OcHoBaHus: cocTaB, KJIacCu(pUKAIKs, HOMEHKJIATypa 1
44 [Tonyyenue u XMMHUYECKHE CBOMCTBA OCHOBaHUHI 1
45 Kucnotsl: coctaB, kimaccudukanus, HOMEHKIATypa 1
46 IlosnydyeHne U XUMHUYECKUE CBOMCTBA KUCIIOT 1
47 Conu (cpeqHue): HOMEHKIATypa, CIOCOOBI MOTY4YeHUs, XHMUYECKHE CBOMCTBA 1




[IpakTuyeckas pabora Ne 6. Pemenue skcriepuMeHTaIbHBIX 33/1a4 0 TeMe «OCHOBHBIE KIIacChI

48 HEOPraHUYECKUX COCAMHEHUN» .
49 ['eneTnyeckas CBSI3b MEXAY KJacCaMHU HEOPTaHHUUECKUX COCIMHEHHM 1
50 O06o001eHre 1 cucTeMaTr3aIs 3HaHUIA 1
51 Kontposbnas padota Ne3 no teme "OCHOBHBIE KJIacChl HEOPTAHMYECKUX COSAMHEHUI" 1
59 [lepBbie NONBITKY KIACCU(PUKAUU XUMUYECKUX 1eMEHTOB. [IoHsATHE O rpynmax cXOAHbIX 1
3JIEMEHTOB
53 [Tepuonuueckuii 3akoH u [leprnonnueckas cucteMa xumudeckux 3neMenToB . . Menaeneesa 1
54 [Tepuoapl, TpymIbl, MOATPYIIITHI 1
55 Crpoenue atomoB. CocTaB aTOMHBIX siiep. M30Tonsl 1
56 CtpoeHue 31eKTpOHHBIX 0005104ek aToMoB 31eMeHTOB [leproauueckoii cucremsl J. 1. MenneneeBa 1
57 XapakTeprucTuKa XMMHUECKOT0 3JIEMEHTa 110 ero nojoxeHuto B [lepuoanueckoii cucreme /1. Y. 1
Meneneena
58 3nauenue [lepuonnueckoro 3akoHa Jiisl pa3BUTHUs Hayku U npaktuku. . . MenneneeB — y4€Hbli, 1
MeAaror U TpakJ1aHuH
59 DNEeKTPOOTPULIATEIBHOCTh ATOMOB XUMUYECKHUX AJIEMEHTOB 1
60 WNonnasi XumMmuveckast CBsi3b 1
61 KoBasieHTHas1 nosnsipHast XMMUYECKas CBSI3b 1
62 KoBaneHnTHas HenosisspHasi XUMUYecKasi CBsI3b 1
63 CreneHb OKHCIICHUS 1
64 OKHCIIUTENbHO-BOCCTAHOBUTENIBHBIE PEAKIINU 1
65 OxkuciIuTenu U BOCCTAHOBUTENH 1
O6o06menue no Teme "[lepuoanyeckuii 3akoH u [lepuonuyeckas cucrema c anementamu /1. 1.
66 MenneneeBa. CTpoeHne aTOMOB. XUMHUUECKas CBA3b. OKUCINUTEILHO-BOCCTAHOBUTEIHHBIC 1
cocTosiHUs"
67 KonTponbHas pabota Ne4 mo Teme «CtpoeHue atoMa. XMMHUECKAast CBSI3b» 1
68 Pacyetsl mo xumudeckuM GopMmyiaM, ypaBHEHUSIM XUMHUECKUX PEaKIIHid 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68




9 KUIIACC

KoauuecTBO 4acoB

Ne ni/m Tema ypoka Beero
1 [Iepnonnueckuit 3akoH. Ilepuonnueckas cucrema xummudeckux 31ueMeHToB 1. 1. Menneneesa 1
2 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB XUMHUUYECKUX 3JIEMEHTOB NIEPBBIX TPEX MEPHOJIOB 1
3 Knaccu¢ukanus 1 HOMEHKIIaTypa HEOPraHMYECKUX BEIIECTB 1
4 Bupl XMMUYECKOW CBSA3U U TUIIBI KPUCTAJUIMYECKUX PELIETOK 1
5 Kontponsnas padora Nel o teme «IloBropenue u yriy6ieHue 3HaHUH OCHOBHBIX pa3JesioB 1
Kypca 8 kinacca»
6 Knaccugukanus XaMHUeCKUX peakuid 0 pa3IMYHbIM IPU3HAKAM 1
7 [ToHsiTHE O CKOPOCTH XUMHUYECKOH peakinu. [IoHsITHE 0 TOMOT€HHBIX U F€TEPOTreHHBIX PEAKIUIX 1
8 [TonsTHe 0 XUMHUYECKOM paBHOBECUH. DaKTOPHI, BIUSAIOLINE HA CKOPOCTh XUMUYECKOM peakluu U 1
MIOJIOKEHHE XUMUYECKOTO paBHOBECHS
9 OKuCINTENIbHO-BOCCTAHOBUTEJIbHBIE PEAKLIUU 1
10 OKHCINTENBHO-BOCCTAHOBUTEIbHBIE PEAKIIUH 1
11 Teopus anexTpoauTrueckoil nucconmanuu. CuiabHbIE U cl1adble JIEKTPOIUTHI 1
12 Jlucconuarysi KUCIOT, OCHOBaHUM, COJIeH 1
13 HoHHbIe ypaBHEHHUsI peakui 1
14 XUMHYEeCKHE CBOMCTBA KUCIIOT U OCHOBAaHUI B CBETE MPEICTaBICHUM 00 3JEKTPOIUTUYECKOM 1
JUCCOLMALUU
15 XUMHUECKUE CBOICTBA CoJiel B CBETE MPEACTABICHUN 00 3IEKTPOTUTHUECKON AUCCOLUAIIH 1
16 [TonsiTHE O THAPOIH3E CONICH 1
17 O0600111eHre U crucTeMaTU3alys 3HaHUH 1
18 [TpakTrueckas padota Ne 1. «PemieHne SKCIepUMEHTATBHBIX 33719 1
19 Kontponbras padota No2 o TemMe «JIeKTpouTHIeCKast TUCCOUanusl. XUMUIECKHUE PEaKIIUH B 1
pacTBopax»
20 OOm1ast xapakTepUCTHKA raloreHoB. XMMHUYECKHE CBOMCTBA HAa IPUMEpE XJiopa 1
21 Xnoposogopoa. CossiHast KUCIIOTa, XMMUYECKHE CBOMCTBA, MIOJIy4€HUE, IPUMEHEHUE 1
22 [IpakTuueckas pabora Ne 2 o teme «llomyueHue constHONM KUCIOThI, U3y4eHHE €€ CBOMCTB) 1




23 Bbruuciienus mo ypaBHEHUSIM XUMHUECKUX PEAKLUi, €CIIM OJIMH U3 PEareHTOB JIaH B U30bITKE 1

24 OOm1as xapakrepucTrka 31eMeHToB VIA-rpymnisl 1

o5 Annorponabie Moaudukanuu cepbl. HaxoxieHue cepsl U €€ COeAMHCHUI B IPUPO/IC. 1
XUMHUYECKUE CBOMCTBA CEPBI

26 CepoBojopoj, cTpoeHue, (U3nIecKrue 1 XMMHUIECKHEe CBONCTBA 1

27 Oxcunpbl cepbl. CepHast KMCI0Ta, (PU3MUECKHE U XUMUYECKUE CBOMCTBA, IPUMEHEHUE 1

28 XUMHUYECKUE PeaKIiy, JekKAIUe B OCHOBE MPOMBIIUIEHHOTO CII0c00a MOITy4eHUs] CEPHOI 1
KHUCJIOThl. XMMUYECKOE 3arpsi3HEHUE OKpY Karollel cpe/ibl COeIMHEHUSIMU CEephbl

29 Beruuciienue MaccoBoil 1071 BbIXOA IPOAYKTA PEaKIU 1

30 OO1w1ast xapakTepuCcTHKa 31eMeHTOB VA-rpynmnbl. A30T, paclpoCTpaHEHHE B IPUPO/JIE, 1
¢bu3nvecKkre 1 XUMHYECKHE CBOMCTBA

31 AMMHaK, ero Gu3N4ecKrue 1 XMMUYECKHE CBOWCTBA, MTOJyYeHHE U IPUMEHEHHUE 1

32 [IpakTuueckas padora Ne 3 o teme «llomyuenue ammuaka, U3y4eHHe €ro CBOMCTBY 1

33 A30THas KUCIOTa, e€ (hU3nIecKre U XUMHUIECKHE CBOMCTBA 1

34 Hcnonb3oBanue HUTPATOB U coJiell aMMOHUS B Kau€CTBE MUHEPAJIbHBIX yA00peHuil. XuMuueckoe 1
3arpsi3HEHUE OKPYKaIOLIEeH cpeibl COEAMHEHUSIMU a30Ta

35 ®ocop. Oxena pocdopa (V) u pochopHas kucnora, GpuznyecKue 1 XMuMUIECKHE CBONCTBA, 1
MIOJIy4YEHHUE

36 Hcnonb3oBanue GochaToB B KaUeCTBE MUHEPATIbHBIX yI00peHuil. 3arpsi3HeHne IpupoaHOM 1
cpensl hocdatamu

37 VYrnepoa, pacnpocTpaHeHue B Ipupojie, Gu3ndeckue 1 XUMHUIECKHE CBOMCTBA 1

38 Oxkcuapl yriaepoja, ux GU3nyecKue U XUMUYECKHUEe CBOMCTBA. DKOJIOTHYECKHE TPOOTIEMBI, 1
cBsi3aHHbIe ¢ okcuoM yriepona (1V)

39 VYrospHas KUCIIOTA U €€ CONn 1

40 [IpakTuueckas padora Ne 4 o teme "llonyuenue yrinekucinoro ra3za. KauecrBeHHas peakius Ha 1
KkapOoHat-uon"

41 IlepBoHayaIbHBIE TOHATHS 00 OPraHMYECKHX BEIECTBAX KAaK O COSMHEHUAX yriepoja 1

42 Kpemuuii u ero coequHeHust 1

43 [IpakTruyeckas pabora Ne 5. PemeHue skciepuMeHTalNbHbIX 3aja4 1o TeMe «Baxuelme 1

HEMCTAJJIbI U UX COCIUHCHUS




44 O06o001IeHre U cucTeMaTu3anus 3Hanui o teme "Hemeramisr" 1
45 KontponbHas padora Ne3 o teme «BaxkHelne HeMeTaJlIbl K UX COSTUHEHUS 1
16 OO01mmas xapakTepucTUKa XUMUIECKHIX JIEMEHTOB — METaJUIOB. MeTayuinyeckas CBs3b U 1
MeTaJlJInuecKasi Kpucraminyeckas pemérka. dusnueckue cBOCTBa METAIIOB
47 XHUMHUYECKUE CBOMCTBA METAIIOB. DJICKTPOXUMUYECKUI PsiJT HAPSHKEHUH METAIIIIOB 1
48 O6mnevcnoco6bl nostydeHus MetauioB. CruiaBbl. BerunciieHus o ypaBHEHUSM XUMHYECKHUX 1
peaxiuii, eclii OJJUH U3 PEareHTOB COJIEPKUT PUMECH
49 [ToHsATHE O KOPPO3UM METAJLIOB 1
50 [1lemouHbIC METAILIBI 1
51 OKcuIbl ¥ TUAPOKCUIBI HATPUS U KaJIUSI 1
52 [lemouyHoO3eMeIbHBIC METAILIBI — KAIbLMK U MarHUH 1
53 Baxueiine coefMHEHNS KaJIbLIU 1
54 O00011IeHIE U CUCTEMATH3aIUs 3HAHUI 1
55 XKécTtkocTb BOJBI U CIOCOOBI €€ yCTpaHEHUS 1
56 [IpakTuueckas padbora Ne 6 no teme "JKEcTkocTh BOABI M METO/BI €€ yCTpaHeHus" 1
57 AntoMUHUI 1
58 AM@oTepHbIe CBOMCTBA OKCHUA M THIPOKCHIA 1
59 Kemnezo 1
60 Oxcupl, ruapokcuanbl u cosu xenesa (11) u sxemnesa (111) 1
61 ITpakTryeckas pabora Ne 7. PemeHue skcriepuMeHTalIbHbIX 3aja4 1o TeMe «Baxuelme 1
METAJITBI U UX COCTMHCHUS
62 BeruncneHus mo ypaBHEHUSIM XUMHUYECKUX PEaKIUi, €CITU OJTUH M3 PEarcHTOB JaH B U30BITKE WIIN 1
COJIEP>KUT MpUMeECH. BrIunCIeHNnss MacCOBOM JOTTU BBIX0/1a TPOAYKTA PEAKITUI
63 O0600111eHre U crucTeMaTU3alus 3HaHUN 1
64 KonTponpHas pabota Ne4 mo Teme «BaxHeine MeTalljIbl U UX COSTUMHEHUS» 1
65 BemecTBa 1 MaTepuansl B IOBCEAHEBHOM )KH3HU UEIOBEKa 1
66 XUMHUECKOE 3arpsi3HEHUE OKPYKAIOIIEeH Cpe bl 1
67 Ponb xumMuM B perieHny SK0JIOrHUeCKUX MpodaemM 1
68 HroroBast KOHTpOJIbHAS paboTa 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




YUEBHO-METOJUYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O
MNPOLECCA

OBSA3ATEJBbHBIE YYEBHBIE MATEPUAJIBI /151 YYEHUKA

» Xumus, 8 kinacc/ Pymsuruc I'.E., ®enpaman @.I°., AkiinonepHoe o0IIecTBO
«M3marensctBo «IIpocBerieHne»

* Xumus, 9 xinacc/ Pymsutuc I'.E., ®enpaman @.I°., AkiinonepHoe 0011ecTBO
«M3marensctBo «IIpocBerieHne»

METOAUYECKHUE MATEPUAJIBI JIJISA YUUTEJI A

1. Innaktuueckuii MmaTepuai mo xuMuu i 8-9 kiaccoB. [locobue s yunrens. Panenkuit
A. M., T'opuikosa B. I1. - M.: [Ipocsemenue, 2008r;

2. Xumus - 3a1a4HUK ¢ "momoutHukom". 8-9 kiaccel. [Tocobue mist yyamuxcs
obmieoOpazoBarenbHBIX yupexaenuid. 'apa H. H., ['abpycesa H. U. - M.: IIpocBemenue,
2008r.

3. I'apa H.H. C60opHuK 3amanuii 1711 IpOBEIEHHS TPOMEXKYTOUHOM aTTecTaruu: §8-9. — M.:
[Ipocsemenue, 2006.

4. Paneuxuii A.M. 3aganus Juist TEKYIIETO U UTOTOBOTO KOHTPOJIS 3HAHUH ydaluxcs 1o
xumun:8-9. — M.: BJIAZIOC, 2003

IHUADPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
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