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IHOACHUTEJIBHAA 3AIIUCKA

[IporpamMma 1o XMMHMHM Ha YpOBHE OCHOBHOTO oOOIIEro oOpa3oBaHMs COCTaBJICHa Ha OCHOBE
TpeOOBaHUI K pe3yabTaTaM OCBOEHHSI OCHOBHOH 00pa3oBaTeIbHONW MPOTPaMMBI OCHOBHOTO OOIIIEro
oOpazoBanus, npeacrapieHHbIx B DI'OC 00O, a taxke Ha ocHOBE ¢enepanbHOi paboueit TporpaMMel
BOCIIUTAHUS U C YYETOM KOHLEHIIMH MPETOIaBaHus y4eOHOro mpeaMeTa «XUMUs» B 00pa3oBaTeIbHBIX
opranu3zanusx Poccuiickoit denepaiuu.

[IporpaMMa 1o xumuM Aa€T MpeICTaBICHUE O LEAX, 00mel cTpareru o0yyeHusi, BOCIUTAHUS U
pa3BUTHsI OOY4aIOLIMXCS CPEACTBAMHU Y4eOHOro IMpeIMeTa, yCTAaHABJIMBACT 00s3aTeIbHOE MpPEeAMETHOE
coJiep’KaHue, MpeaycMaTprUBaeT paclpesielieHue ero Mo KjaccaMm U CTPYKTYpUPOBAaHME IO pas3jeiaMm U
TeMaM [pOorpamMMbl IO XHMMHUH, OINpPEAEIseT KOJUYECTBEHHbIE U KaueCTBEHHbIE XapaKTEPUCTUKU
COJIep’KaHusl, PEKOMEHIYEMYIO IOCIEA0BaTEIbHOCTh M3YyUEHUS XMUMHHU C YYETOM MEXKIPEIMETHBIX U
BHYTPHIIPEIMETHBIX CBSI3€H, JIOTMKM Y4eOHOro mpolecca, BO3PACTHBIX OCOOEHHOCTEW 0O0ydaromuxcs,
olpezessieT BO3MOXKHOCTH IpeaMeTa JJis pean3alui TpeOOBaHUN K pe3ylbTaTaM OCBOEHMSI OCHOBHOM
o0pa3oBaTeNbHONW MPOrpaMMbl Ha YpOBHE OCHOBHOI'O OOIEro oOpa3oBaHMs, a Takxke TpeOOBaHUI K
pe3yibTaraM OOy4YeHHsS XMMUU Ha YpOBHE LEJNel HM3y4eHHs IMpeaMeTa W OCHOBHBIX BHIOB Y4eOHO-
[I03HABATENIBHOM JeSITeIbHOCTH 00yUaIOIIEerocs 10 OCBOCHUIO yYEOHOTO COlepKaHMsL.

3HaHME XHMHM CIY)KUT OCHOBOM Jjsi (OPMUPOBAHHS MHUPOBO33PEHUSI OOYyYaroOUIerocsi, €ro
IPEJCTaBICHUNA O MaTepUaJbHOM EIMHCTBE MMpa, BAXKHYIO pOJb HUIparoT (GopMupyemble XUMHEH
MPEJCTAaBICHHUS O B3aNMOIPEBPAIICHHUSIX SHEPTUU U 00 IBOJIOIMH BEIIECTB B IPUPOJIE, O MyTAX PEIICHUS
r7100aJIbHBIX MPO0JIEeM YCTOMYMBOIO Pa3BUTHS YEJIOBEUECTBA — ChIPhEBOM, SHEPreTHUECKON, MUILEBONH U
9KOJIOTMYECKOI 0e301acHOCTH, IPO0OIIeM 3JpaBOOXPaHEHHMSL.

N3yuenue xumuu:

CIIOCOOCTBYET pealM3allid BO3MOXHOCTEH Ui caMOpa3BUTHS H  (POPMUPOBAHUS KYyJIBTYPHI
JMYHOCTH, €€ 001el U (PyHKIIMOHAIbHONW I'PaMOTHOCTH;

BHOCHUT BKJIaJ B (DOPMUpPOBAHHME MBIIUICHHUS U TBOPUECKUX CIOCOOHOCTEH 00y4YarOMIMXCsi, HABBIKOB
UX CAMOCTOSITENIbHOW Y4eOHOH JeSTeNbHOCTH, SKCIEPUMEHTANbHBIX M MCCIEI0BATENbCKUX YMEHMH,
HEOOXO/IMMBIX KaK B IIOBCEIHEBHOW )KU3HH, TaK U B IPOPECCUOHATBHON IEATETLHOCTH;

3HaKOMHUT CO CHEIM(HUKON HAYYHOIO MBILIUIEHUS, 3aKJIa/bIBA€T OCHOBBI LIEJIOCTHOIO B3IJsjla Ha
€MHCTBO IPHUPOJbI U YEJOBEKA, SBJISETCS OTBETCTBEHHBIM 3TalloM B ()OPMHUPOBAHHHM €CTECTBEHHO-
HAy4YHOH IpaMOTHOCTH 00yYaroIIuXcs;

CIIOCOOCTBYET (DOPMHUPOBAHHMIO HEHHOCTHOTO OTHOIICHUS K E€CTECTBEHHO-HAYYHBIM 3HAHHIM, K
IPUPOJIE, K YETIOBEKY, BHOCUT CBOM BKJIa/l B HKOJIOTHUECKOE 00pa30BaHUE 00yUYaIOIIUXCS.

JlaHHBIC HaNpaBJICHUS B OOYYEHWH XUMHH OOECTICUYMBAIOTCS CHEIU(PHUKON COAep)KaHus y4eOHOTro
peaMeTa, KOTOPBIN SIBIISETCS MeAarorMuecky afanTupOBaHHBIM OTpakKeHUEM 0a30BOI HAyKM XMMUU Ha
OIIPEACIIEHHOM JTalle €€ pa3BUTHSL.

Kypc XxuMuum Ha ypoBHE OCHOBHOro oOmiero oOpa3oBaHUSI OPHEHTUPOBAaH Ha OCBOCHUE
O0yJaroIMMHUCS CUCTEMBI TEPBOHAYAIBHBIX IOHATUHA XUMHH, OCHOB HEOPTraHMYECKOW XUMHH U
HEKOTOPBIX OTAEIbHBIX 3HAYMMBbIX OHATHH OPraHUYeCKON XUMHH.

CTtpykTypa comepkaHus MPOrpaMMbl IO XUMHUU CPOPMHUPOBAHA HA OCHOBE CHCTEMHOTO MOAXO0JA K
e€ u3yuenuto. CoJepKaHue CKJIaIbIBAETCS U3 CUCTEMbI OHATUI O XUMHUECKOM 3JIEMEHTE U BEIEeCTBE U
CHCTEMBI MOHATHI 0 XUMUYECKOH peakiuu. O0e 3T CUCTEMbI CTPYKTYPHO OPTaHU30BAHbI MO MPUHIIHITY
[I0CJIeI0BATEIbHOTO Pa3BUTHUS 3HAHUN HA OCHOBE TEOPETUUYECKHUX MPEACTABICHUN Pa3HOrO YPOBHSL:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— IIepuoanueckoro 3akoHa [I. . MenzaeneeBa kKak OCHOBHOT'O 3aKOHA XUMMH;

— YYEHUsI O CTPOEHUH aTOMa U XUMHUYECKOH CBSI3H;

— Mpe/ICTaBIIEHUH 00 JIEKTPOIUTUYECKOM TUCCOLMALNY BELIECTB B PACTBOpAXx.

Teopernueckue 3HaHHUS pacCMaTPUBAIOTCS Ha OCHOBE SMIIMPHUUYECKU IMOJYUYEHHBIX U OCMBICIIEHHBIX
(bakTOoB, pa3BUBAIOTCS M1OCIEA0BATEIBHO OT OJHOTO YPOBHS K JPYroMy, BBINOJIHSAS (GYHKIHUN OOBSICHEHUS



U IPOTHO3UPOBAHUS CBOMCTB, CTPOCHUS U BO3MOXKHOCTEH MPAKTHYECKOTO NMPUMEHEHUs M IOIyYeHUs
M3Yy4aeMbIX BEIECTB.

OcBoeHue MporpaMMmsbl 10 XUMHUHU CIIOCOOCTBYET (POPMHUPOBAHUIO MPEACTABICHUS O XMMHUYECKOH
COCTABJISIOLIEH HAyYHON KapTHHBI MHpA B JIOTMKE €€ CUCTEMHOW MPHUPOJIbI, LIEHHOCTHOI'O OTHOILIEHUS K
Hay4HOMY 3HAaHUIO U METO/aM IO03HaHWs B Hayke. M3yueHHe XUMHHM HPOMCXOIUT C NPUBJICUECHUEM
3HAaHUI W3 paHee M3yYCHHBIX y4eOHBIX mpeameToB: «OKpyxaromuid Mup», «buomorus. 5—7 kimacce» u
«Duszuka. 7 kiace».

[Tpu u3y4eHNn XUMHHU MTPOUCXOAUT (HOPMUPOBAHHE 3HAHUN OCHOB XMMHUYECKON HAayKH Kak 00JacTu
COBPEMEHHOI'0 €CTECTBO3HAHMS, IIPAKTUYECKOM NesATEIbHOCTH YelloBeKa U KaK OJHOTO U3 KOMIIOHEHTOB
MHUpPOBOW KYJIBTYpHL. 3ajadya y4eOHOro MHpeIMeTa COCTOMT B (POPMHUPOBAHUHM CHCTEMBI XHUMHUYECKHX
3HaHUMl — BaXHEHIMX (AKTOB, MOHATHH, 3aKOHOB M TEOPETUYECKUX IOJOKEHHUH, TOCTYIHBIX
0000IIeHNIT MHUPOBO33PEHUYECKOTO XapakTepa, s3bIKa HAayKd, B TMPHOOIMIEHMH K HAyYHBIM METOJaMm
[O3HAHUSA TpU M3YyYEHUH BEIIECTB M XUMMYECKMX peakuui, B (OpPMUPOBAHMM U Pa3BUTUHU
MO3HABATENBHBIX YMEHUH W MX MPUMEHEHHH B y4eOHO-TIO3HABATEIHHON M YU4eOHO-HCCIIE0BATENbCKON
JesTeIbHOCTH, OCBOCHUH MPABUII O€30I1aCHOI0 0OpAllleHUs C BEIIECTBAMH B ITOBCEIHEBHOM JKU3HU.

[Ipu u3y4eHUn XMMUU HAa YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs Ba)KHOE 3HAUYCHHE MPHOOpENH
TaKue LeJH, KaK:

— (opMupOBaHHE MHTEJUIEKTYalbHO pPa3BUTOM JMYHOCTH, TOTOBOM K caMOOOpa30BaHMIO,
COTPY/HUYECTBY, CAMOCTOSITEIbHOMY NPUHATHIO PELICHUH, CIOCOOHOM aanTupoBaTbcs K OBICTPO
MEHSIOLUMCS YCIOBHSIM JKU3HH;

— HaINpaBJIEHHOCTh O0Y4Y€HHUsI HAa CUCTEMAaTHYECKOe MPUOOIIEHUE 00YJatOIUXCsl K CAMOCTOSATEIIbHOM
[I03HABATEJILHOM JI€ATENbHOCTH, HAyYHbIM METO/IaM IO3HaHUsl, (POPMUPYIOIIMM MOTHBALIUIO U Pa3BUTHE
CIIOCOOHOCTEH K XMMHUU;

— obecrnieueHne yCIIOBUH, CIIOCOOCTBYIONTUX MPUOOPETEHHUIO 00YJIAIONIMMICS OIBITa pa3HOOOpa3HOM
NesTeIbHOCTH, IO3HAHUS U CAMOIIO3HAHUS, KJIFOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHIIM), UMEIOLINX
YHUBEPCAJIBbHOE 3HAUEHUE JIJISl Pa3JINYHBIX BUIOB AESITEIbHOCTH;

— ¢opmupoBaHue oOmel (yHKIMOHAIBHOW M €CTeCTBEHHO-HAYYHOW I'PaMOTHOCTH, B TOM 4YHCIE
YMEHUN OOBSICHATH U OLICHUBATh SIBIICHUS OKPYXKAIOIIET0 MUPA, UCTIONB3YS 3HAHUS U OIBIT, TIOJTY4YCHHBIC
IpU U3YYEHHU XUMMHU, NMPUMEHATh UX NPU PELICHUH MpoOJIeM B NOBCEAHEBHOM >KHM3HU M TPYJOBOH
NeSITENIbHOCTH;

— (QopmupoBaHue y O0O0ydYalOIUXCAd T'yMAaHUCTUYECKUX OTHOIIEHUH, NOHHMaHMUsS LEHHOCTH
XUMUYECKUX 3HAHUU I BBIPAOOTKU IKOJIOTHYECKHU II€JI€CO00pa3HOro MOBEICHUS B OBITY U TPYAOBOMU
JESTEeNbHOCTH B LEJIIX COXPAHEHHs CBOETO 3/10POBbsI U OKpYXKaroIlel IpUpOAHOM cpe/ibl;

— pa3BUTHE MOTHBAIMU K OOYYEHHIO, CHOCOOHOCTEH K CAMOKOHTPOIIO M CaMOBOCIIHTAaHHIO Ha
OCHOBE YCBOEHHUS OOIIEYETOBEYECKMX LEHHOCTEH, 'OTOBHOCTH K OCO3HAHHOMY BBIOOPY HpOQuiIs U
HAIPaBJIEHHOCTHU JaJIbHENUIIEr0 00yUEeHHUSI.

OOmiee 4yMcaO YacoB, OTBEACHHBIX JUIsI H3YYEHUS XUMHM Ha YpPOBHE OCHOBHOIO OOILIEro
oOpasoBanmsi, coctanisieT 136 yacoB: B 8 kiacce — 68 gacoB (2 yaca B HeZIeq0), B 9 kimacce — 68 yacos (2
yaca B HEJIEIIO).



COJEP/KAHUE OBYYEHUA

8 KJIACC

IlepBoHayajibHBIEe XUMHYECKHE TOHATHS

[Ipenmer xumuu. Ponb XuMuu B KH3HU 4eloBeKka. XUMHS B CHUCTEME HayK. Tena W BelIecTBa.
@du3nyeckue CBOMCTBA BEILECTB. ArperaTHoe cocTtosiHue BellecTB. [loHsATHe 0 MeTrodax MO3HAHMS B
xumun. YucTeie BemecTBa 1 cMecu. CrocoObl pa3aeeHus: CMECEeH.

ATOMBI U MOJEKYJbl. XUMHUYECKUE 3IeMEHThl. CHUMBOJIBI XMMUYECKUX 3J€MEHTOB. IIpocTeie u
CJIOKHBIE BEIIeCTBA. ATOMHO-MOJIEKYIIPHOE YUCHHUE.

Xumuueckasi popmyia. BaleHTHOCTh aTOMOB XUMHUYECKUX 3JIEMEHTOB. 3aKOH ITOCTOSHCTBA COCTaBa
BenlecTB. OTHOcuTeNnbHass aromHas Macca. OTHOCUTeNbHAash MOJIEKYJspHas macca. MaccoBas a0
XUMHYECKOI'0 JIEMEHTA B COCMHEHUH.

KonnuectBo BemectBa. Monb. MonspHas Macca. B3anMocBs3b KOnMMYecTBa, Macchl M YHUCIA
CTPYKTYPHBIX €IMHHUII BenlecTBa. Pacu€Tsl o popmynam XuMUYECKUX COETUHEHUI.

duznyeckrue U XUMUYECKUE SIBICHUS. XUMHUYECKas peaklus U e€ MPU3HAKU. 3aKOH COXpaHEHUs
Macchl BellecTB. XUMUYeCKue ypaBHeHMs. Kiaccudukanus XMMHUYECKUX peakuil (coeauHeHus,
pasoKeHUs, 3aMeIIEeHUsI, OOMEHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XUMUYECKOU MOCYI0M, MpaBuiIaMu paboThl B 1abopatopuu U mpuéMaMu 0OpaIieHus ¢
n1a00paTOPHBIM 000PYIOBAaHUEM, U3yUEHHE U ONMCAHNE (PU3MUECKUX CBOWCTB 00Pa3IOB HEOPTaHMUECKUX
BelIeCTB, HaOmoneHue ¢undeckux (IUIaBIEHUE BOCKA, TasHUE JIbJa, PACTUpAHHE caxapa B CTYIIKE,
KUIIEHUE U KOHJIEHCAIMsl BOJAbI) U XUMHUYECKUX (TOpPEHHE CBEYH, IPOKAIMBAHUE MEIHOW NPOBOJIOKH,
B3aMMOJICIICTBIE MeJla C KHCIOTON) SBJIGHUN, HAOJIOJEHHE W ONHUCAaHUE TMPU3HAKOB MPOTEKAHUS
XUMHUYECKUX pEaKkIuil (pa3joKeHue caxapa, B3aMMOJEHWCTBHE CEPHOM KHUCIOTHI C XJIOpUIOM Oapus,
paznoxenue ruapokcuaa menu (II) mpu HarpeBanuu, B3auMOJAEHCTBHE *Kelle3a C PACTBOPOM COJIM MU
(II), m3ydeHwme crocoOOB pa3eNeHUS CMECCH: C MOMOIILI0 MarHuTa, (GUILTPOBAHUE, BHIIAPHBAHIC,
TUCTHIUTSIIMS, Xpomatorpadus, MpOBEACHHE OUYMCTKU IOBAPEHHOW CONM, HAONIOJCHHE M OIUCAHHE
pe3yJIbTaTOB MPOBEACHUS OIbITA, WUIIOCTPUPYIOLIETO 3aKOH COXPAHEHUS MAacChl, CO3JaHHe Mojeiei
MOJIEKY (LIaPOCTEPKHEBBIX ).

BasHeiiiue npeacraBuTe/ I HEOPraHUYeCKNX BellecTB

Boznyx — cmech razoB. CoctaB Bo3ayxa. Kucnopon — aneMeHT u mpoctoe BermiecTBo. Haxoxaenue
KHCIIOpO/ia B IpUpoJie, GU3NYECKUE U XUMHUECKHe cBolcTBa (peakiuu ropenus). Oxcuael. [Ipumenenue
kucnopona. CrocoObl TONyYyeHHUs KHUCIOpoAa B J1a0OpaTOpUU W MPOMBIIUIEHHOCTH. KpyroBopot
Kuciopoa B mpupojie. O30H — aJuI0TpoIiHas Mo (UKaLMsI KUCIOPOa.

TemnoBoii 3 PexT XuMUIECKOi peakinu, TEPMOXUMHUECKHUE YPaBHEHHUSI, SK30- U SHIAOTEPMUUYECKUE
peakimu. TorumBO: yromb W MeTaH. 3arps3HEHHE BO31yXa, YCWICHHE NapHUKOBOTO J3(]dekTa,
paspylieHrue 030HOBOTO CIIOSI.

Bonopon — snement u mpocrtoe BemiecTBo. HaxoxaeHue Bopopoja B Hpupoae, (QpU3MYecKue U
XMMHYECKHE CBOICTBA, MPUMEHEHHE, CIOCOOBI oMy4yeHusl. KucioTsl u comiu.

MounsipHbIii 00BEM Ta30B. PacdéThl M0 XUMUYECKUM YpaBHEHUSIM.

dusznyeckne cBOCTBa BObl. Bona xak pactBopurtens. PacTBopbl. HackilieHHbIe 1 HEHACHIIIICHHBIE
pactBopbl. PacTBOpuMOCTh BemiecTB B Boje. MaccoBas [0Js BEHIECTBA B pacTBOpe. XHMHUYECKHUE
cBoiicTBa BoAbl. OcHOBaHMsS. Ponb pacTBOpPOB B MpUpOJE U B KHU3HU deloBeka. KpyroBopoT Boibl B
pupoe. 3arpsi3HeHUE NPUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOIHBIX BOJI.

Knaccudpukanus  Heopranmueckux — coeauHenuil.  Oxcunapl.  Krnaccudukamuss ~— OKCHIOB:
coieoOpasyromue (OCHOBHBIC, KHCIOTHBIE, am(oOTepHbIe) W HecosieoOpasyromue. Homenkiatypa
okcu10B. du3nueckre U XMMHUUECKHUEe CBOMCTBa OKcu0B. [lonydueHne okcuaoB.

OcnoBanmst. Knaccugukanuss ocHOBaHUI: MIENOYN M HEPAaCTBOPHMEIE OCHOBaHMs. HomeHkmarypa
ocHOoBaHu#. Du3NUeCKUe U XUMUYECKHE CBOMCTBA OCHOBaHUU. [lomyuenue ocHoBaHMiA.



Kucnotsl. Knaccudukamnus kucior. Homenknarypa kucnot. dusnueckue U XUMUYECKHE CBOWCTBA
kucnot. Psag aktuBHoctu metaiioB H. H. bekerosa. [loiryuenue kucior.

Comu. Homenknarypa cosieid. @u3nueckue 1 XuMHUecKue cBoicTBa cosieid. [lomyyenue cosnei.

['enernueckas cBsI3b MEKy KJIACCAMU HEOPTraHUYECKUX COCIMHEHHU.

Xumuueckuii s3xcnepumenm:

KAueCTBEHHOE OIpPE/EICHUE COJEpXKAHUS KHUCIOpOJa B BO3JyXe, IOJydyeHue, colOupaHue,
pacrno3HaBaHHe U U3yYEHUE CBOMCTB KUCIOPOAa, HAOIIOeHHE B3aUMOJICHCTBUS BEIIECTB C KHCIOPOJIOM
W YCJIOBHSI BOSHHUKHOBCHHSI U TIPEKPAICHUS TOpeHus (ToXxapa), 03HaKOMJICHHE ¢ 00pa3iaMi OKCHJIOB H
OIMCaHUE UX CBOMCTB, MOJTy4YeHHE, cCOOUpaHue, paclio3HaBaHUE U U3YYCHHE CBOMCTB BOJOpOAa (TOPEHHE),
B3auMojeiicTBue Bogopoaa ¢ oxcugom wmeau (1) (BO3MOXKHO HCIHOSB30BaHUE BHUIECOMATEPUATIOB),
HaOo/leHne 00pa3loB BEIIECTB KOJIUYECTBOM 1 MOIb, HcCCieloBaHUE OCOOEHHOCTEW pPAaCTBOPEHHUS
BEILIECTB C PA3JIMYHOW PACTBOPUMOCTBIO, IPUTOTOBJIEHUE PACTBOPOB C OMPEAEIEHHON MacCOBOM JOJIEH
pPacTBOPEHHOTO BEIECTBA, B3aMMOJCHCTBHE BOJIBI C METAJIaMU (HaTpueM M KaibleMm) (BO3MOXKHO
WCTIOJB30BaHUE BHJICOMATEPUAIIOB), HCCIEOBaHHE OOpa3O0B HEOPraHMYECKUX BEIIECTB Pa3ITUYHBIX
KJIACCOB, HAOJIO/ICHUE M3MEHEHHUs OKPACKU MHAMKATOPOB B PACTBOpAX KHUCIOT M IIENOYeH, W3ydeHHE
B3auMmozeiicTBus okcuaa meau (II) ¢ pacTBopoMm cepHOW KHCIOTHI, KHCIOT C METaJJIaMH, PEaKIHil
HEWTpalu3aluy, TOJyYeHHE HEpPACTBOPUMBIX OCHOBAHHWM, BBITECHEHHE OJHOTO MeETajula JIPYruM U3
pacTBOpa COJM, PEUICHUE DKCHEPUMEHTAIBHBIX 3a/1ad M0 TeMe «BakHeHIne KJIacChl HEOPraHUYECKUX
COETUHEHUIY.

Mepuoauveckuii 3axkoH u Ilepuoguueckas cucremMa XxuMUYecKux 3iemenros JI. M.
MenpeneeBa. Crtpoenne aTroMoB. XuMH4YeCKas CBf3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE
peakuuu

[lepBrie MOMBITKH KIacCUPUKALMKU XUMUYECKUX dJeMeHTOB. lloHATHe O rpynmax CXOAHBIX
9JEMEHTOB (ILIEJIOYHBIE M WICJIOYHO3EMEIbHBIE METaJUIbl, TaJOT€Hbl, MHEPTHBIE Ta3bl). IJIEMEHTHI,
KOTOpbIe 00pa3yroT aMm(poTepHbIe OKCUABI U TUIPOKCUIBL.

IIepnonnueckuit 3akoH. Ilepmoamueckas cucrema xumuyeckux sieMeHToB J[. M. Menneneesa.
Koportkonepuoanast u anuuuHonepuoanas ¢hopmsl [lepuonnyeckoil CHCTEMbI XUMHUECKUX 3JIeMEHTOB Jl.
N. Menneneesa. Ilepuoaer u rpymnmsl. @U3MYECKUN CMBICIT MOPSAKOBOTO HOMEpPa, HOMEPOB NEPUOJA U
TPYIIIBI 3JIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX siziep. M3otombl. OnekTpoHbl. CTpoeHHE 3JIEKTPOHHBIX
obonouek aromoB mepBbix 20 xumuueckux snemeHToB llepuoanueckoit cucremsr J[. 1. Menneneesa.
XapakTepUCTHKAa XUMHYECKOIO JJIEMEHTa II0 ero mnosokeHuto B Ilepmomumdeckoit cucreme J[[. .
Menneneesa.

3aKOHOMEPHOCTH HW3MEHEHHUSl paguyca aToOMOB XHUMHUYECKHUX OJEMEHTOB, METALINYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO IPYIIAM U MEPUOAM.

3nauenue llepuomnueckoro 3akoHa u Ilepmoandeckoil CHUCTEMBbI XHMHUUYECKHX 3JIEMEHTOB IS
pa3BUTUA HAyKU U npakTUKU. [. 1. MeHnneneeB — yd€HbIN U rpaxk1aHUH.

Xumnueckasi cBsi3b. KoBanmeHTHas (MoyisipHas M HEMOJSPHAs) CBsI3b. DJIEKTPOOTPUIIATEILHOCTH
XUMUYECKUX AJIeMEHTOB. VIOHHAs CBS3b.

Crenenp okucienus. OKUCIUTEIBHO-BOCCTAHOBUTENbHBIE peakiuu. lIpornecchl OKuCICHUS U
BOCCTaHOBJIEHUsA. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

U3y4YeHHE OO0pa3lOB BEIECTB METANIOB U HEMETANIOB, B3aMMOJCHCTBHE THUIPOKCHIA IUHKA C
pacTBOpaMu KHUCJIOT M IIEJIOYEH, MPOBEACHUE ONBITOB, WJUTIOCTPUPYIOUIMX MPUMEPBI OKUCIUTEIBHO-
BOCCTAaHOBUTEJBHBIX peakluil (rOpeHue, peakliuy pa3ioKeHHs], COSTUHEHUS).

Meoswcnpeomemmnnie ceasu

Peanuzanus mMexnpeaMeTHbIX CBsS3€d NPU M3YYEHUHM XMMHHM B § Kiacce OCYILIECTBIISETCS 4epe3
HCIIOJI30BaHNUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSTHH, TaK U MOHATUHN, SBISIIOIIUXCS CUCTEMHBIMU
JUISL OTJEIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.



OOu1re ecTecCTBEHHO-HAayYHblEe TOHATHS: HAy4HbIM (akT, rumoresa, TeOpUs, 3aKOH, aHAINU3, CUHTE3,
KIaccuuKanus, MepUOANYHOCTh, HAOIIOACHUE, SKCIEPUMEHT, MOJCIMPOBAHHE, U3MEPEHUE, MOJIEINb,
SIBJICHUE.

®duszuka: mMarepus, aToM, JIEKTPOH, MPOTOH, HEUTPOH, UOH, HYKJIUJ, U30TOIbI, PaJlOaKTUBHOCTD,
MOJIEKYJIa, 3JEKTPUYECKUM 3apsji, BELIECTBO, TeJI0, O00bEM, arperaTHOe COCTOSHHE BELIeCTBa, Ias,
¢bu3nvecKne BEIIMYUHBI, €AMHUIBI U3MEPEHUS, KOCMOC, IJIaHETHI, 3BE3/161, CoHIIE.

buonorus: porocunres, npixanue, ouocdepa.

I'eorpadus: armocdepa, ruzapocdepa, MUHEpalbl, TOPHbIE IOPOAbI, IOJIE3HBIE MCKOIAEMBIE,
TOILJIUBO, BOJHBIE PECYPCHI.

9 KJIACC

BemmecTBO M XUMHYeCKasi peaKIusi

IIepnonnueckuit 3akoH. Ilepmoauueckas cucrema xumuyeckux sneMeHToB J[. M. MeHnneneesa.
CrtpoeHue aTomMoB. 3aKOHOMEPHOCTHM B M3MEHEHHMU CBOMCTB XMMHUYECKHMX 3JIEMEHTOB IEPBBIX TPEX
[IEPUOJIOB, Kajus, KaJblUsl M MX COCIWHEHUH B COOTBETCTBUU C TIOJOKEHUEM DJIEMEHTOB B
Ilepuonuyeckoil cuctemMe U CTPOEHUEM UX aTOMOB.

CrpoeHue BeuiecTBa: BUIbl XMMHYECKON CBSA3HM. THIIBI KPUCTAJUIMYECKUX PEUIETOK, 3aBUCUMOCTh
CBOMCTB BEILIECTBA OT TUIA KPUCTAJUINYECKOHN PEIIETKU 1 BUJJa XUMUUYECKON CBSI3U.

Knaccudukanys 1 HOMEHKIATypa HEOPraHWYECKHMX BEIIECTB. XMUMHUYECKHE CBOMCTBA BEIIECTB,
OTHOCALIMXCS K pa3jMyHbIM KJaccaM HEOPraHMYECKHUX COEAMHEHHH, TeHeTudeckas CBs3b
HEOpPraHUYECKUX BEILECTB.

Knaccudukanuss XMMUYECKMX peakUuil MO0 pa3auyHbIM MpHU3HAKaM (10 4YMCIy U COCTaBy
YUYaCTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIUIOBOMY 3((deKTy, 1Mo M3MEHEHHUIO CTeleHEeH OKHCICHUS
XMMUYECKHX 3JIEMEHTOB, 110 OOPaTUMOCTH, MO YYacCTHIO KaTajlu3aTopa). DK30- U SHAOTEPMHUYECKUE
peaxkuuu, TepPMOXUMUYECKUE YPABHEHMUSL.

ITonsatue o ckopocTy xuMuueckoil peakuuu. IlonsaTue 06 0OpaTUMBIX U HEOOPATUMBIX XUMHUECKUX
peakuusx. IloHsTe O TOMOreHHBIX M TreTeporeHHbIX peakuusx. [lonstue o karamuze. Ilonstue o
XMMHUYECKOM paBHOBecHM. (DakTOphl, BIMAIONIME HA CKOPOCTh XMMHYECKOM peakluu M IMOJ0XKEHUE
XUMHYECKOTI0 PABHOBECHS.

OKuCINTENEHO-BOCCTAHOBUTEIIbHBIE peaKiuu, 3JIEKTPOHHBIN OanaHc OKHCIIUTEIbHO-
BOCCTAaHOBUTEIbHOU peakiuu. CocTaBlieHne YpaBHEHUN OKHUCIUTENbHO-BOCCTAHOBUTEIBHBIX PEAKIUI C
UCIOJIb30BAHUEM METO/Ia 3JIEKTPOHHOTO OasiaHca.

Teopust 31€KTPOIUTHUECKON AMCCOLUAIMH. DJIEKTPOJIUTHl U HEAIEKTPOJUThl. KaTHOHBI, aHHOHBI.
MexaHu3M AMCCOLMALMY BEUIECTB C PA3JIMYHBIMKM BHJIAMH XUMHUYECKOH cBsA3H. CTeleHb JUCCOLUALMH.
CuiibHBIE U CJTa0bIe SJIEKTPOTUTHI.

Peakuun umoHHOro oOMeHa. VYclIoBHS MNPOTEKAHUS pPEaKUUH HMOHHOTO OOMEHa, IIOJIHbIe U
COKpalI€HHbIE HOHHbIE YypaBHEHHMs peakiuil. CBoicTBa KHUCIOT, OCHOBaHMM M coJIei B CBETe
IpEJCTaBICHUNH 00 3JIEKTPONUTHYECKOM nucconuanuu. KauecTBeHHble peakiuu Ha MOHBL IlonsTHe o
TUAPOIIU3E COJIEH.

Xumuueckuii s3xcnepumenm:

O3HAaKOMJIEHUE C MOJENSAMHU KPUCTAJUIMYECKUX PEIIETOK HEOPraHWYECKUX BELIECTB — METAIOB U
HeMmeTalyioB (rpaduTa U anMasa), CJIOXKHBIX BELIECTB (XJIOpHAA HATpusl), UCCIECIOBaHHE 3aBHUCUMOCTH
CKOPOCTM  XMMHYECKOW peakuuu OT  BO3ACMCTBHUS  pa3aU4HbIX  (DAKTOPOB,  HUCCIIEOBaHHE
3JIEKTPOIIPOBOJIHOCTH PAcTBOPOB BEIIECTB, Ipoliecca JUCCOLMAMKM KHUCJIOT, MLienouel u  coineit
(BO3MOYKHO HCIIOJIb30BAaHME BMJIEO MATE€PUAJIOB), MPOBEACHUE ONBITOB, WIUIIOCTPUPYIOLIUX IMPU3HAKU
IpOTeKaHMUs peakluil MOHHOro obMeHa (oOpa3oBaHHME OCajKa, BbIIENEHHE raza, oOpa3oBaHUE BOJIbI),
OIIBITOB, WJUTIOCTPUPYIOLINX MPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX peaKIuil (ropeHue, peakluu
pa3oKEHUs,, COEAMHEHUs), PAClO3HABAaHHME HEOPraHMYECKUX BELIECTB C IOMOILBI0 KaueCTBEHHBIX
peaxkuuii Ha MOHBI, PELICHUE SKCIEPUMEHTAJIbHBIX 33/1a4.

HemeTtayuibl 1 UX coeJUHEHUS



OObmass xapaktepucTuka TramoreHoB. OCOOCHHOCTH CTPOCHHSI aTOMOB, XapaKTEpHbBIE CTENEHU
okucyenus. CtpoeHne U pU3NYecKue CBOWCTBA MPOCTHIX BEIIECTB — rajJOreHOB. XMMUYECKUE CBOWCTBA
Ha IpUMepe XJopa (B3auMoIeliCTBUE C METAJUIaMH, HEMeTaJlllaMHy, I1ejo4amu). XiaopoBogopo. ConsiHast
KHMCJIOTa, XMMHUYECKHE CBOWCTBA, MOJy4YeHHE, IpuMeHeHue. [leiicTBue xyopa M XJIOpOBOJOpOJa Ha
OpraHu3M uenoBeka. BakHele XJI0pUabl U UX HAXOXKJCHUE B IPUPOJIE.

OOmas xapakrepucTuka 31eMeHTOB VIA-rpynmel. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTepHBIC
crenenn okucieHus. CtpoeHne M (hU3MUECKHE CBOWCTBA MPOCTBHIX BEHIECTB — KHUCIOPOJAa U CEpHI.
AnnoTponHbele MOAU(PUKALUK KUCIOpOia U cepbl. XUMHUECKHE cBOMCTBa cepbl. CepoBOAOPOI, CTPOCHHUE,
¢busnueckue U XxuMuueckue cBoiicTBa. OKCUABI Cepbl KaK MPEACTaBUTENN KUCIOTHBIX OKCHIOB. CepHas
KHCJIOTa, (U3NYECKHEe M XHUMHUYECKHME CBOMcTBa (0OmIMEe Kak TpeACTaBUTENs Kiacca KHUCIOT |
cnenuduueckre). XUMUUYECKHE PEaKlUU, JIeKAIIMe B OCHOBE MPOMBIIUIEHHOTO CHOC00a MONTy4eHUS
cepHoil kucnothl. [Ipumenenue cepHoil kuciorel. Colu CEpPHOM KHUCIOTHI, KAUECTBEHHAs peaklus Ha
cynb(ar-uoH. Haxoxaenue cepsl U e€ coequHeHuil B npupoje. XUMHUECKOE 3arpsi3HEHUE OKPYKaroIen
Cpelbl COCAMHEHUSAMU cepbl (KHUCIOTHBIE JIOKIM, 3arpsA3HEHHE BO3JlyXa U BOJOEMOB), CIIOCOOBI €ro
MpeI0TBPALLECHUSI.

OOmiast xapakTepucTuka 371eMeHTOB VA-rpynnsl. OCOOCHHOCTH CTPOCHHS aTOMOB, XapaKTEpHBIE
CTETIEHH OKHUCIICHUs. A30T, pacmpocTpaHeHHWe B Mpupoie, (U3MYECKHe M XHUMHYECKHE CBOMCTBA.
KpyroBopor azora B mpupome. AMMHaK, €ro (u3MUYeCKHe M XUMUYECKUE CBOMCTBA, MOJYyYCHUE H
npuMmenenne. Conu aMMOHUS, WX (U3NYECKUE U XMMHUYECKHE CBOMCTBa, mpuMeHeHue. KadecTBeHHas
peakius Ha MOHBI aMMOHHUSA. A30THas KUCJIOTa, €€ MOoIydYeHHe, (PU3MYECKHe W XUMHYECKHE CBOHCTBA
(obmue kak MpeACcTaBUTENsl Kiacca KUCIOT u crenuduyeckue). Vcrnonb3oBaHue HUTPATOB M COJEH
aMMOHHUSI B Kauye€CTBE MHUHEPAIbHBIX YHOOpeHMl. XHUMHUYECKOE 3arps3HEHUE OKPYXKAIOIIEH Cpeabl
COCMHEHUSIMHU a30Ta (KUCIOTHBIC MOXIHW, 3arpsA3HEHHE BO3AyXa, MOUBBHl M BOA0EMOB). Docdop,
aymotTpornHbie Moaudukanuu dochopa, Gusudeckne n xummuueckue cBoiictBa. Okcun dochopa (V) m
dbochopHas kucnora, GpuU3MUeCKue U XMMHYECKHE CBOMCTBa, monyuenue. Mcnons3oBanue ¢docdaTtoB B
KaueCcTBE MUHEPAJIbHBIX YA0OPEHUHN.

OObmas xapakrepuctuka 31eMeHTOB [VA-rpynnbel. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTepHbIE
CTENEHU OKHUCIIEHUsS. YTIIEpOJl, aJUIOTPOIHbIE MOAU(UKALIUY, PACIPOCTPAaHEHUE B IPUPOIE, (pU3nUecKue
U XUMHYecKHue cBoiicTtBa. Ancopbums. KpyroBopor yriaepoma B mpuposae. OKcuIbl yriepona, UX
(du3nUecKue M XUMHUYECKHE CBOMCTBA, JCHCTBHEC HA JKUBBIC OPraHU3MBI, MOJYYCHHE W MPUMEHCHHE.
DKoJjoru4eckre npobieMbl, cBsi3aHHbIE ¢ OokcuaoM yriepoaa (IV), rumoresa riod6aabHOr0 MOTEIICHUS
KJIMMaTa, TapHUKOBBIN 2 (eKT. YrobHas KUCIOTa U €€ COM, UX (PU3NICCKUE U XUMUICCKUE CBOKCTBA,
noyiyueHue U npumeHeHue. KayecTBeHHas peakuus Ha KapOoHaT-uOHBL Mcmonb3oBaHue KapOOHATOB B
OBITY, MEAHWIIMHE, TPOMBIIIIICHHOCTH B CEJIbCKOM XO35HCTBE.

[lepBoHayanbHbIE MOHATUS 00 OPraHMYECKUX BEIIECTBAX KaK O COSAMHEHUSX yriiepojia (MeTaH, 3TaH,
STWIEH, aleTWIEH, JTaHOJ, TJIULEpPUH, YKCyCHas Kuciota). [IpupojHble MCTOUHUKH YIJIEBOAOPOJOB
(yronp, mnpupoaHbIA Ta3, HEPTh), MPOAYKTHl HUX mepepadoTku (OeH3WH), MX pOJIb B OBITY H
MPOMBIIUICHHOCTH. [IoHSATHE O OMOJIOrMYEeCKH BaKHBIX BEIIECTBAX: XKUpax, Oelkax, yriieBojiax — U UX
poJu B )KM3HU YeloBeka. MaTepuaibHOE €AMHCTBO OPTaHUUECKUX U HEOPTraHMYEeCKUX COCIUHEHHI.

Kpemunii, ero ¢usnueckne m XUMHUYECKHE CBOWCTBA, MOJIydeHHE U TNpuMeHeHue. CoeTMHEHHS
KkpemHusi B mnpupozge. OOmme mnpeacraBineHuss o6 okcuge kpemuus (IV) um kpemMHUEBO#l Kuciore.
CunukaTel, X UCIOJL30BaHUE B OBITY, B MIPOMBINUICHHOCTH. BaKHEHIIIHE CTPOUTEILHBIC MaTEPHAIIBI:
KepaMHuKa, CTEKJO, LEeMeHT, OeToH, xene300eroH. [Ipobrembl 0€30MacCHOTO  HCIOJIB30BAHUS
CTPOUTEIHHBIX MaTEPUAJTIOB B TTIOBCEAHEBHOM KH3HHU.

Xumuueckuii y3xcnepumenm:

u3yueHue oOpa3loB HEOPraHMYECKUX BEILIECTB, CBOICTB COJISIHOM KHCJIOTBI, IPOBEACHHE
KAueCTBEHHBIX pEaKlIMi Ha XJIOPUA-UOHBI W HAOMIOJIEHUE TMPU3HAKOB HX TMPOTEKAHUS, OIBITHI,
oTpaxkaromye (PU3NUECKUE W XUMHUYECKHE CBOMCTBAa TaJOr€HOB MU HMX COCOUHEHUU (BO3MOXKHO
UCIOJIb30BaHHWE BHJIEOMATEPUANOB), O3HAKOMJICHHE C oOO0pa3lamMu XJOpuIoB (TaJOreHHIOB),
O3HAKOMJIEHHE C 00pa3lamMH cepbl U €€ COCTUHEHUSIMHU (BO3MOXKHO HCITOJIb30BAaHHE BHUICOMATEPHAJIOB),
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HaOo/IeHue Tpolecca OOyIJIMBaHUS caxapa MoJ JEHCTBHEM KOHILIEHTPUPOBAHHOW CEPHOM KHCIOTHI,
U3Y4YEHHE XMMUYECKHX CBOMCTB Pa30aBIIEHHON CEpHOM KUCIIOTHI, IPOBEIEHUE KAYECTBEHHON PEAKIMU Ha
cynab(haT-uOH M HaONIoJeHHe NpU3HaKa €€ MPOTEKaHWs, O3HAKOMIIEHHE ¢ (U3MYECKHMHU CBOWCTBAMHU
a30Ta, hocdopa M UX COSAMHCHUI (BO3MOKHO HCITOJIb30BAHHE BUICOMATEPHAIIOB), 00pa3iaMu a30THBIX
u (ochopHbIX ynobOpeHui, moimydyeHue, cOOMpaHUEe, paclO3HaBaHWE U M3YYEHHE CBOWMCTB aMMMaKa,
MPOBE/ICHNE KAYECTBEHHBIX PEAaKIMi Ha MOH aMMOHHUS M (ochaT-uOH U H3yYeHHE MPHU3HAKOB HX
MPOTEKAaHUs, B3aUMOJACWCTBUE KOHIEHTPUPOBAHHON a30THOM KHCIOTBI C MeIbl0  (BO3MOXKHO
HCII0JIb30BaHNE BUJIEOMATEPHAIIOB), U3yUYEHUE MOJENEed KPHUCTANIMYECKUX PEHIETOK anmasa, rpadura,
¢byniepeHa, 03HaAKOMIICHHE C TPOIIECCOM aJcOPOLIMH pacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YTIIEM U
YCTPOICTBOM MPOTHBOrasa, MojiyueHue, coOupaHue, paclio3HaBaHUE U HM3Y4YEHHE CBOWCTB YIJIEKHCIIOTO
ra3a, IpoBEJCHHE KAYECTBEHHBIX pEaklWid Ha KapOOHAT M CUJIMKAT-UOHBI M H3y4€HUE IMPHU3HAKOB UX
IIPOTEKAHUS,  O3HAKOMJIEHME C  HOPOAYKIMEW  CHWIMKaTHOM  NPOMBIIUIEHHOCTH,  pELICHHE
SKCIEPUMEHTAIIbHBIX 33/1a4 110 TeMe «BaxxHelme HeMeTaibl U UX COEAMHEHUS».

Metayibl M X COeIMHEHH S

OOmiass xapakTepUCTHKAa XUMUYECKUX 3JIEMEHTOB — METAJUIOB Ha OCHOBAHUU HX TOJOXKEHUS B
[Tepuonnueckoii cucreme xumuueckux snemeHToB . Y. MenneneeBa u crpoenusi aromoB. CTpoeHue
METaJUIOB. MeTanyeckas CBsi3b M METaUIMYecKash KpUCTAJUIMYECKas peléTKa. DIEKTPOXUMUYECKUM
psan HanpsokeHHHd MeTauioB. Du3nMYeckne M XUMHUYECKHE CBOMCTBa MeTauioB. OOmme crmocoObl
MoJIyuyeHus: MeTauioB. [IoHATHE O KOPPO3UHM METANIOB, OCHOBHBIE CIOCOOBI 3aIlIUTHI UX OT KOPPO3UH.
CrutaBsl (CTalp, 4yryH, TIOPATIOMUHIN, OpOH3a) M X MIPUMEHEHHE B OBITY M IPOMBIIIEHHOCTH.

[[lenounsle Merambl: nosnoxeHue B Ilepumonnueckoin cucreme xumMuyeckux snemeHto /[ .
MenpeneeBa, CTpOEHHE UX aTOMOB, HaXOXKJeHUE B mpupoje. Ou3nueckrue 1 XuMUYECKUe CBOMCTBA (Ha
npuMepe HaTpus U Kanusi). OKCUABI U TUAPOKCUIBI HATPUS U Kanus. [IpuMeHeHne menoYHbIX METaJIOB
Y UX COCIUHEHUM.

[[leouno3emenbHBIE METAUIBI MarHuii W Kanblui: mnonoxkeHue B I[lepumonuueckoid cucreme
XUMHUYECKUX 351eMeHTOB [l. 1. MeHneneeBa, CTpO€HHE UX aTOMOB, HaX0XKJICHUE B IIpupoae. Pusndeckue
U XUMHUYECKHE CBOICTBa MarHusi M Kaiuplus. Bakueine coequHeHHUS Kanblus (OKCUM, TUIPOKCHUI,
conn). JKECTKOCTh BOJIBI M CIIOCOOBI €€ yCTpaHEHUSI.

Amomunuii: nonoxxenue B Ilepuonnueckoi cucreme xumuueckux sneMeHToB J[. . Menneneesa,
CTPOCHHME aTOMa, HaxoXAeHWe B mpupoae. Puznyeckue M XUMHUYECKHE CBOMCTBA aAIIOMHUHMUSL.
AmMdoTepHbIe CBOWCTBA OKCUAA U THIPOKCH]IA AITFOMHHHSL.

Kenezo: mnonoxenne B Ilepuoanueckoil cucremMe xumuueckux siemeHToB . M. MeHnneneesa,
CTPOEHHUE aToMa, HaxoxkJeHue B mnpupoge. duszmyueckue u XUMHUECKHE CBOMCTBa kene3a. OKCUIbL,
ruapokcuabl v conu xenesa (I1) u sxenesa (II1), ux cocras, cBoicTBa U MOJIyuEHUE.

Xumuueckuii y3xcnepumenm:

O3HAaKOMJICHHE C O0pa3laMd METAIJIOB M CIUIABOB, MX (M3WYECKHMMHU CBOWCTBAMH, H3Yy4YCHHUE
pE3yNbTaTOB KOPPO3WU METAIIOB (BO3MOXKHO HCIIOJNB30BAaHHE BHAEOMATEpUATIOB), OCOOCHHOCTEH
B3aMMO/JICICTBUS OKCUAA KalbLMs M HATpUs C BOJAOW (BO3MOXKHO HCIIOJIb30BAHHME BHJIEOMATEPHAIIOB),
UCCIIEIOBAaHNE CBOMCTB JKECTKOM BOJBI, Ipollecca TOPEHHUs IKele3a B KHUCTIopoje (BO3MOXKHO
HCII0JIb30BaHNE BUJCOMATEPHUAIOB), IPU3HAKOB MIPOTEKAHNUS KAauE€CTBEHHBIX PEAKIMIl HAa MOHBI: MarHus,
KaJIbIIMS, aJFOMUHMS, IMHKa, *kene3a (II) u sxenesa (II1), mexu (I1), HabmroieHne U ONKMCcaHKUE TTPOLIECCOB
OKpallMBaHUsl IJJAaMEHM HOHAMM HAaTpus, Kaiug M Kaublus (BO3MOXHO  MCIIOJIb30BaHUE
BUJICOMATEPHAIIOB), UCCIIEIOBaHUE aM(POTEPHBIX CBOMCTB TMAPOKCHA alFOMUHUSA U TUIPOKCHU/A IIHHKA,
pelIeHre IKCIEPUMEHTAIbHBIX 33/1a4 110 TeMe «BakHelI1e MeTallibl U UX COEITMHEHUS.

XuMmus U OKpYysKamowmas cpeaa

BemectBa n maTepuaibl B IOBCEHEBHOM KU3HU YEJIOBEKA. be3omacHoe UCIoIb30BaHNE BELIECTB U
XUMHYECKUX peakiuii B ObITy. [IepBasi HOMOIIb IPU XUMUYECKUX 05KOTaX M OTPABICHUSX.

XHUMHYECKOE 3arpsi3HEHUE OKpYXKarolle cpepl (MpeesibHas T0NyCTUMAasi KOHIIEHTpAallHs BELIECTB,
nanee — [1/1K). Ponb XxuMuu B petieHI# SKOJI0THUYECKUX MpooIieM.

Xumuueckuii IKcnepumenm:



u3y4eHne o0pas3loB MaTepHAIOB (CTEKIIO, CIIIIABBI METAIIOB, IIOJIMMEPHbIE MaTEPUAIIBI).

Meoswcnpeomemnnie ceasu

Peanu3zanms MeXNpeaAMETHBIX CBS3eH NpU M3YyYCHWH XMMHH B 9 Kilacce OCYIIECTBISIETCS depes
MCTIOJIb30BaHUE KaK OOIINX €CTECTBEHHO-HAYYHBIX MOHATHH, TaK M TOHSATHIA, SBISIOMIMXCS CHCTEMHBIMHU
IUISL OTZICNIBHBIX TIPEIMETOB €CTECTBEHHO-HAYYHOTO IHKIIA.

OOm1re ecTecCTBEHHO-HAYYHBIC TIOHSATHS: HAYYHbIH (DakT, TUMOTe3a, 3aKOH, TEOPHs, aHAIN3, CHHTE3,
KJIaccu(UKaLus, NepUOANIHOCTh, HAOIIOJCHHE, SKCIEPHUMEHT, MOJCIMPOBAaHME, W3MEpEHHE, MOJIEIb,
SIBIICHHE, TAPHUKOBBIH 3((HEKT, TEXHOIOTHsI, MaTEPHAIIBI.

dusnka: marepus, aTOM, JIEKTPOH, MPOTOH, HEUTPOH, UOH, HYKJIN, MU30TONbI, PaJAN0AKTUBHOCTS,
MOJICKYyJIa, JJIGKTPHUUECKUI 3apsia, TNPOBOAHHUKH, TOJTYIPOBOJHHUKH, IMIJICKTPUKH, (DOTORIIEMEHT,
BEILIECTBO, TeNO, OOBEM, arperaTHoe COCTOSHHE BEIIeCTBA, TIa3, pacTBOp, pPacTBOPHMOCTH,
KpUCTAJUIMYeCKass pPemETKa, CIUIaBbl, (U3UYECKHUE BEIMYMHBIL, EIWHUIBI H3MEPEHHs, KOCMHUYECKOE
IPOCTPAHCTBO, TUIAHETHI, 3BE31b1, ComHIIe.

buomorusi:  gorocuHTE3, ABIXaHWE, OwWocdepa, IKOCHCTEMa, MHHEPAJIbHBIE  yIOOpEHHS,
MHKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIILHBIC BEIIECTBA.

I'eorpadusa: armocdepa, Tuapocdepa, MHHEpaibl, TOPHBIE MOPOJBI, MOJE3HBIE HCKOIAEMBIE,
TOIUIMBO, BOJJHBIE PECYPCHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHA IIPOI'PAMMBLI 110 XMMHUHU HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHMUSA

JIMYHOCTHBIE PE3YJIbTATDBI

JluuHOCTHBIE pe3yNbTaThl OCBOEHUS MPOTPAMMBI OCHOBHOT'O OOIEro oO0pa3oBaHHUs JIOCTHTalOTCS B
Xone OOy4YeHHS XUMHUH B €IUHCTBE Y4eOHOW M BOCHHUTATENBHON AEATENBHOCTH B COOTBETCTBUHU C
TPAAULMOHHBIMH  POCCUHMCKUMHU COLUMOKYJIBTYPHBIMH U  JIyXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMH,
MPUHATHIMU B OOIIECTBE MPABHIIAMU ¥ HOPMaMH TTOBEICHUS M CIIOCOOCTBYIOT MPOLIECCaM CaMOIIO3HAHMS,
CaMOpPa3BUTHUA U COLIMATU3AIUU 00YYaIOITNXCA.

JInuHOCTHBIE pEe3ynbTaThl OTPa)KalOT T'OTOBHOCTh OOYYaIOLIUMXCS PYKOBOJCTBOBATHCS CHUCTEMOM
MMO3UTUBHBIX IEHHOCTHBIX OPUEHTALIMI U PACUIMPEHHUE OIbITA ACSITEIBHOCTU HAa €€ OCHOBE, B TOM YHCIIE B
YacTH:

1) mnaTpMoOTN4€eCKOro BOCIIUTAHUS

LIEHHOCTHOTO OTHOILLIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U HAyYHOMY HaCJIEIHIO,
MOHUMAaHUS 3HAYCHHs] XMMHUYECKON HayKd B KH3HU COBPEMEHHOIO OOINECTBAa, CIIOCOOHOCTH BIAJETh
JIOCTOBEpHON HMHGPOpPMALIMEH O TEPEAOBBIX JTOCTHKEHHUSX U OTKPBITUAX MHPOBOHM M OTEUECTBEHHOMU
XUMHH, 3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUAX 00 YCTPOHCTBE MHUpa U OOIIECTBA;

2) rpaIaHCKOr0 BOCIIUTAHUS:

MPEACTABJICHUS O COLMAJIbHBIX HOpPMaxX W MpaBUjIaX MEKJIMYHOCTHBIX OTHOUIEHUH B KOJUIEKTHUBE,
KOMMYHUKATHBHOH  KOMIIETEHTHOCTH B  OOLIECTBEHHO TMOJIE3HOH, Y4eOHOHMCCIETOBATEIbCKOM,
TBOPUYECKON M APYrUX BUJAX AESITEILHOCTH, TOTOBHOCTH K Pa3HOOOpa3HON COBMECTHOHW NEATEIbHOCTH
IpHU BBHINOJHEHUH Y4YEOHBIX, ITO3HABATEIBHBIX 3a/1a4, BBINOJHEHHH XHUMHUYECKHUX OSKCIIEPHUMEHTOB,
CO3/IaHUU Y4YEOHBIX MPOEKTOB, CTPEMJICHHSI K B3aUMOIIOHUMAHHUIO M B3aUMOIIOMOIIM B MPOIECCE ITOM
y4eOHOH AeATeNbHOCTH, TOTOBHOCTH OIIGHMBATh CBOE MOBEICHHE W IOCTYNKH CBOMX TOBAapHUIIEH C
MO3ULIMM HPABCTBEHHBIX U MIPABOBBIX HOPM C YUETOM OCO3HAHHUS MOCIEACTBUN OCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 O3HAHMA:

MHUPOBO33PEHUYECKHE MPEACTABICHUS O BEIIECTBE M XUMHUYECKON peaklHMH, COOTBETCTBYIOIINE
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U COCTABJISIIOLIME OCHOBY I IIOHUMAaHUs CYyIIHOCTH HAay4YHOH
KapTUHBl MHUpa, MpEeACTaBIeHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHsI MPUPOJbI, B3aMMOCBA3SIX
YEJIOBEKA C IPUPOAHON CPEAOH, O POJIM XMMHUH B IIO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

MO3HABATEJIbHBIE MOTHBBI, HAMPABJICHHBIC HA TOJYyYEHUE HOBBIX 3HAHUI MO XHUMHH, HEOOXOIUMBbIE
Ui OOBSICHEHHS HAONIOJAAEMbIX IPOLIECCOB U SBJICHUM, II03HABAaTENbHOM, HMH(YOPMALMOHHOW W
YUTATEIbCKON KYyIbTYyphl, B TOM YHCJIE HAaBBIKOB CaMOCTOSITENbHON pabOThl ¢ y4yeOHBIMHU TEKCTaMH,
CIPaBOYHOM JIUTEPATYPOH, TOCTYIIHBIMU TEXHUUECKUMHU CPEICTBAMU MH(POPMAILIMOHHBIX TEXHOJIOTHA;

UHTEpeC K OOy4YeHHMIO U TO3HAHUIO, JIO003HATEIHHOCTh, TOTOBHOCTH M CIOCOOHOCTH K
caMo00pa3oBaHUIO, TPOCKTHOW W HCCICAOBATEIBCKOW JICATEIBHOCTH, K OCO3HAHHOMY BBIOODPY
HAMPaBIEHHOCTU U YPOBHs 00y4YeHHS B ajbHEHIIEM;

4) popMupoBaHHSA KYJIbTYPHI 310POBbS:

OCO3HaHUE LIEHHOCTU U3HH, OTBETCTBEHHOIO OTHOLIEHUS K CBOEMY 3/I0POBbIO, YCTAaHOBKHU Ha
3I0OPOBBII 00pa3 KHU3HH, OCO3HAHWE IOCIEACTBUI W HENMPHUATHE BPEIHBIX IMPHUBBIYEK (YHMOTpeOIeHUs
QJIKOTOJIsl, HAPKOTHKOB, KypEHHUs), HEOOXOIUMOCTH COOIOACHUS TTPaBHII 0€30MAaCHOCTHU MPHU OOpaIleHUH
C XUMHUYECKUMH BEIIECTBAMH B OBITY U pEAIbHON KHU3HH;

5) TPy10BOr0 BOCIIUTAHMSA:

MHTEpEC K MPAKTUIECKOMY M3YyUEHHIO MPodeccHii u Tpyaa pa3IndHOTO poja, yBaKEHHE K TPYILy U
pe3ynbTaTaM TPYAOBOU NEATEIbHOCTH, B TOM YHCIE HA OCHOBE NPUMEHEHMS MPEIMETHBIX 3HAHUU IO
XMMHUHY, OCO3HAHHBIN BHIOOp WHIAMBHIYaTbHONH TPAGKTOPUU MPOJOIDKEHHS OOpa3oBaHHs C Y4ETOM
JUYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XHMHHU, OOIIECTBEHHBIX HHTEPECOB M TMOTPEOHOCTEH,
ycrenrHol 1npodecCHOHANBHOW JESITeNbHOCTH W Pa3BUTHS HEOOXOAMMBIX YMEHHH, TOTOBHOCTH
a/IalTUPOBAThCA B MpodeccnoHabHOM cpejie;

6) 3x0/10rMYECKOro0 BOCIMTAHUSA:
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HKOJIOTMUYECKH 1IeTIeCO00pa3HOe OTHOIICHHE K MPUPOAE KaK HCTOYHHKY JKU3HH Ha 3emiie, OCHOBE €€
CYILIIECTBOBAaHMS, MMOHMMAHME IIEHHOCTH 3J0pPOBOr0 M 0O€30macHOro ooOpasza >KW3HH, OTBETCTBEHHOE
OTHOIIEHHE K COOCTBEHHOMY (DU3MUECKOMY M TICUXHYECKOMY 3/I0pPOBBIO, OCO3HAHHME LIEHHOCTH
COONFOICHHST TIPaBHJI OE3011aCHOTO TOBEACHHUS NpH PadOTEe C BEIISCTBAMHU, a TAKXKE B CHTyaIUsX,
YIPOXKAKOUIUX 30POBBIO U KU3HHU JIFOJIEH;

CIIOCOOHOCTH TPUMCHSTH 3HAHUSA, TOJydacMble MPU HM3YYCHUM XWMHH, IS PEIICHHS 33Jad,
CBA3AHHBIX C OKPYXKAIOIIEH NPUPOJHON CpenoH, I MOBBIIIEHUS YPOBHS 3KOJOTMYECKOW KYJBTYPBI,
OCO3HaHUSl TIO0ATBHOTO XapaKTepa SKOJIOTHYECKUX NPOoOIeM W MyTell WX PEIIeHHUs] MOCPEICTBOM
METOJ0B XHWMHH, SKOJOTMYECKOIO MBIIUICHUS, YMEHUS PYKOBOJACTBOBAThCS WM B I103HABATEIbHOM,
KOMMYHUKATUBHOMN U COIIMAJIbHOW MPAKTHUKE.

METAIIPEJIMETHBIE PE3YJIBTATHI

B cocrae MeranpeaMETHBIX PE3yJabTAaTOB  BBIICISIFOT 3HAYUMBIC JUISL  (DOPMHUPOBAHHS
MHUPOBO33PEHHUS OOIIEHAYYHBIE MOHATHUS (3aKOH, TEOPHsl, IPUHINI, TUIIOTE3a, (PaKT, cUcTeMa, MPOILEecC,
SKCIIEPUMEHT U JIPYroe.), KOTOPbIC HCIONB3YIOTCI B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpEIMETax Hu
MO3BOJISIIOT HA OCHOBE 3HAHMN M3 3TUX MPEAMETOB (POPMHUPOBATH MPEACTABICHUE O LIETOCTHON HAYYHOM
KapTUHE MHpa, ¥ YHUBEpCAIbHbIC YyUeOHBIC JEHCTBUS (IMO3HABAaTEIbHBIC, KOMMYHUKATHBHBIC,
pEryISTUBHBIC), KOTOpbIe oOecrneynBaroT (HOpMHpPOBaHHME TOTOBHOCTH K  CaMOCTOATEILHOMY
TUTAHUPOBAHUIO M OCYIIECTBICHHUIO YI€OHOM JIeATETIhHOCTH.

Ilo3naBaTe/bHBbIE YHHBEPCAJIbHbIE Y4eOHbIE 1eiicCTBUS

ba3oBble Jornyeckue aelicTBUSA:

YMEHUS UCTIOIb30BATh MPUEMBI JIOTUYECKOTO MBILIJIEHUS IPU OCBOCHUH 3HAHUM: pACKPbIBATh CMbICI
XUMUYECKUX TOHATHH (BBIACIATh UX XapaKTEPHbIC MPHU3HAKH, YCTAHABIMBATH B3aMMOCBS3b C JIPYTUMU
MOHSATUSAMHM), HMCIOJb30BaTh IMOHATHUS IS OOBSICHEHHUS OTICIbHBIX (PAKTOB M SIBJICHHM, BBIOMPATH
OCHOBaHUS M KPUTCPUU JUIS KIACCH(PHUKAIMU XUMHYCCKHX BEIISCTB M XHMHYCCKUX PEaAKIIHi,
yCTaHABIMBATh MPUYMHHO-CICCTBEHHBIC CBSI3U MEXIYy OOBEKTaMH HW3YYEHHUS, CTPOHUTH JIOTHYECKHE
paccyxienust (MHIyKTUBHBIC, JEAYKTUBHBIC, 10 aHAJIOTUH), 1€7IaTh BEIBOABI U 3aKITIOUYCHUS;

YMEHHE TPUMEHATh B IMIPOLIECCe TMIO3HAHUS TMOHATHS (IpeIMEeTHble M METalpeAMETHHIE),
CUMBOJIMYCCKHUE (3HAKOBBIC) MOJICIIH, HCIIOJIb3yEeMbIC B XHMHH, ITPEOOPa30BBIBATH IIHPOKO MPUMEHSIEMBIC
B XMMHH MOJICNIbHBIEC MPEACTABICHUS — XUMUYECKUN 3HAK (CUMBOII DJIEMEHTA), XUMHU4ecKast popmyra u
ypaBHEHHE XUMHUYECKOM pPEAKIMU — MPHU PEIICHUU YIEOHO-TO3HABATEIBHBIX 3a7ad, C y4E€TOM STHUX
MOJEJIbHBIX TPEJACTABICHUN BBISBIATH M XapaKTEPU30BaTh CYLIECTBEHHbIE NPU3HAKM H3Y4aeMbIX
OOBEKTOB — XHMHYCCKHX BEIICCTB W XHUMHYCCKHX pPEAKIHH, BBISBISATH OOIIME 3aKOHOMEPHOCTH,
MIPUYMHHO-CJIEACTBEHHBIE CBSI3U U IIPOTUBOPEUNS B U3y4aeMbIX MPOLECCAX U SIBICHUSX.

ba3oBble ucciaenoBaTelbcKue AelicTBUSA:

YMEHHUE MCIO0JIb30BaTh MOCTABJICHHBIE BONPOCHI B KAa4eCTBE MHCTPYMEHTA IO3HAHUS, a TaKkKe B
KaueCTBE OCHOBBI JUTsI (POPMHUPOBAHUS TUITOTE3BI IO MMPOBEPKE MTPABIIIBHOCTH BBICKA3bIBAEMBIX CYKICHUI;

npuoOpeTeHUue OmbiTa 1O IUIAHUPOBAHUIO, OPraHM3alMM U  TMPOBEACHUI0  yYEHHUYECKHX
SKCIIEPUMEHTOB, YMEHHE HAOJIOAaTh 3a XOJOM IIPOLIECCa, CaMOCTOSITEIBHO MPOTHO3UPOBATH €ro
pe3ynbrat, GOpMyIupoBaTh OO0OOIIEHHWs ¥ BBIBOABI IO pe3yjibTaTaM MPOBEAEHHOTO OIbITA,
WCCIIEIOBAHUS, COCTABIIATH OTUYET O MPOJIeTaHHOM padoTe.

Pab6ora ¢ undgopmanmueii:

YMEHHE BBIOUPATH, aHATM3UPOBATH U MHTEPIIPETUPOBATh HH(POPMAIIMIO PA3IMYHBIX BHIOB U (HOpM
MIPEJICTABJICHHUS, MOJIy4aeMyl0 M3 Pa3HbIX MCTOYHUKOB (HAYUHO-TIOMYJSpHAs JTUTEpaTypa XUMHUYECKOTO
COJIEpKaHUsI, CIIPaBOYHBIC TTOCOOMS, pecypchl IHTepHETa), KPUTHUCCKH OICHUBATh MPOTHBOPEUYHBYIO H
HEJ0CTOBEPHYIO HH(POPMAIHUIO;

YMEHHE TPHUMEHSTH pPa3IMYHbIe METOJBI M 3alpoChl TPU IMOUCKE W OTOOpe WH(MOPMANHUUA H
COOTBETCTBYIOIIMX JIaHHBIX, HEOOXOAMMBIX JUIsl BBINIOJHEHUS YYEOHBIX W TIO3HABATENbHBIX 3a]a4
ONpeAeNEHHOr0 THUIA, MNPUOOPETEHHWE OmbITa B O0JIACTH  HCIOJB30BAHUS  HH(POPMAIIMOHHO-
KOMMYHUKATUBHBIX TEXHOJOTUW, OBJIAJICHUE KYyJbTYpOd aKTUBHOTO HCIIOJIb30BAHUS PA3IHYHbBIX
MTOVICKOBBIX CHUCTEM, CAMOCTOSITSIILHO BHIOMpATh ONTHMATBHYIO (HOpMY IMpeAcTaBiIcHUS WHOOPMALUUA H
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WUIIOCTPUPOBATh pELIaeMble 3aJaud HECIOKHBIMM CXE€MaMM, JAMarpaMMamMu, JIpyrumu Qopmamu
rpaduKu ¥ UX KOMOMHAITUSMU;

YMEHHUE HUCIOJIb30BaTh U aHAJIU3UPOBATh B Mpoliecce y4eOHOM U UCClIe0BATENbCKOM AEATENbHOCTH
MHPOPMALIMIO O BIMSHUM TPOMBIIIICHHOCTH, CEIIbCKOTO XO3SiCTBA W TPAHCIIOPTA Ha COCTOSHUE
OKpY>Karoliel IpupoaHOi cpebl.

KoMmmyHukaTHBHBIE yHUBepcaibHble yueOHbIe 1eHCTBUSA:

YMEHUS 3aJjaBaTh BOIPOCH! (B X0/€ Auanora 1 (WiM) JUCKYCCHM) MO CYILECTBY 00CYKIaeMOil TeMBI,
(bopMyIHpOBATH CBOU MPEJIOKEHHS] OTHOCHTEIHHO BBHITIOJHEHUS IPEIJIOKEHHOH 3a/1a4H;

YMEHUSl MpPEICTaBIATh IOJYYECHHbIE pe3yJbTaThbl IO3HABATEIBHOM JEATENBHOCTH B YCTHBIX U
IIMCBMEHHBIX TEKCTaX; JejaTh MPE3eHTALUI0 PE3yJbTAaTOB BBIMOIHEHUS XHMUYECKOIO 3KCIEpUMEHTa
(;1abopaTopHOro OMbITa, TA00PATOPHOM PabOTHI MO UCCIIEOBAHUIO CBOMCTB BEIIECTB, yUeOHOTO MPOEKTA);

YMEHHS Yy4eOHOTO COTPYIHHUYECTBA CO CBEPCTHHUKAMH B COBMECTHOW ITO3HABATEIBHOH W
HCCIIEI0BATENILCKOM JEATEIbHOCTH IPH PELICHUM BO3HUKAIOUIMX MpoOJeM Ha OCHOBE y4éra oOLmMx
UHTEPECOB U COIJIAaCOBaHUS MO3uLUN (00CykJaeHus, OOMEH MHEHMUSMH, «MO3IOBBIE LITYPMbI»,
KOOp/MHAIMSI COBMECTHBIX JI€HCTBUH, OIpe/eneHue KPUTEPHEB IO OLIEHKE KauyecTBa BBIIOJIHEHHOMN
paboThI U ApyTHE).

PeryasiTuBHbIe yHHBepcaJibHble Y4eOHbIe JeliCTBHA:

YMEHHE CaMOCTOSTENbHO OIpENeIsTh LEIN JCSATENIbHOCTH, IUIAHUPOBATh, OCYILIECTBIIATH,
KOHTPOJMPOBAaTh U HPU HEOOXOAUMOCTH KOPPEKTHPOBATh CBOIO JESATEIbHOCTb, BBIOMpaTh Haumboiee
3¢ deKTUBHBIE CITOCOOBI pelIeHHs y4eOHbIX M MO3HABATENBHBIX 33/1a4, CAMOCTOSATEIIEHO COCTABIIATh MU
KOPPEKTHPOBATh MPEUIOKEHHBIH aIFOPUTM JICHCTBUN MPU BBIMOJIHEHUM 33JaHUN C Y4ETOM IOIyYEHUS
HOBBIX 3HAaHUH 00 WH3ydaeMbIX OOBEKTaX — BELIECTBAX W PEAKLMSIX, OLEHUBATh COOTBETCTBUE
IOJyd4EeHHOTO pe3yJibTaTa 3asBICHHONW LENIM, YMEHUE HCIOJIb30BaTh M aHAJIU3UPOBATh KOHTEKCTHI,
Ipe/ijaraéMble B yCJIIOBUM 3aJaHUI.

NNPEJMETHBIE PE3YJIBTATHI

B cocraBe mpeaMeTHBIX pe3yIbTaTOB MO OCBOSHHIO 00S3aTEILHOTO COAEPKaHUS, YCTaHOBIEHHOTO
JaHHOM (enepaiibHON pabodel MpOorpaMMoii, BBIIEISAIOT: OCBOCHHbIE 00y4arOIIMMUCS HayyHble 3HAHMS,
YMEHHUS U CIIOCOOBI JCHCTBUH, CrICU(PUUECKUE TSI TPEIMETHON 001acTH «XHUMUSD», BUJBI ACITEITHHOCTH
[0 TOJIyYEHUIO HOBOT'O 3HAHUS, €r0 WHTEpHpeTaluy, NpeoOpa3oBaHUI0 M NPUMEHEHUIO B Pa3IMYHBIX
Y4eOHBIX U HOBBIX CUTYaIlUsX.

K xoniy oOy4yenus B 8 kJiacce mpenMeTHbIE pe3ylnbTaThl Ha 0A30BOM YPOBHE JOJDKHBI OTPaXaTh
c(OPMHPOBAHHOCTH Y O0YJAIOIINXCS YMEHUH:

®  pacKpbIBaTh CMBIC] OCHOBHBIX XUMHUYECKUX MOHSTUN: aTOM, MOJIEKYJIa, XUMUYECKUI AJIEMEHT,
IIPOCTOE BEIIECTBO, CJIOXHOE BEIIECTBO, CMeCh (OJHOPOJHAs M HEOAHOPOJHAs), BaJECHTHOCTb,
OTHOCHUTENIbHAs aTOMHAas M MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIECTBA, MOJIb, MOJIIpHas Macca,
MaccoBasi /1011 XMMUYECKOI0 3JIEMEHTa B COEIMHEHUH, MOJISIPHBIA 00bEM, OKCU, KUCIOTa, OCHOBAHMUE,
COJIb, JEKTPOOTPULIATEIFHOCTD, CTEIICHh OKUCIICHUS, XUMUYECKasi PEaKIHsl, KIACCU(PUKAIHS PEeaKIIUi:
peaKkIMM COEIUHEHUS, peaKLUM pas3IoKEHUs, pEeaKklUM 3aMelIeHus, peakiuuu oOMeHa, 3K30- U
SHIOTEPMHUECKUE PEAKIUH, TEIUIOBOH A(PQEKT peakiuu, Sapo aroma, IEKTPOHHBIA CIIOH aroma,
aTOMHasi opOuTallb, paJuyCc aToMa, XUMHUYECKas CBA3b, MOJIAPHAs M HEIOJIIpHAs KOBAJEHTHAas CBS3b,
HMOHHAsl CBSI3b, MOH, KaTHMOH, aHHOH, pacTBOpP, MaccoBasi J0Js BellecTBa (IIPOLEHTHas: KOHLIEHTpAIus) B
pacTBope;

®  WUIIOCTPUPOBATh B3aHMMOCBSI3b OCHOBHBIX XHMHYECKHUX MOHSITUNH M HNPUMEHSTb 3TH MOHATHUS
IIPY OIIMCAHUM BELECTB U UX IPEBPAIICHUN;

®  JCHOJb30BaTh XUMHUYECKYIO CHUMBOJIMKY JJI COCTaBJIeHUS (DOpMYJ BELIECTB M ypaBHEHUM
XMMUYECKHUX peakiuii;

®  ONpeAessaTbh BAJEHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COEMHEHMSX, CTEIICHb OKUCIICHUS
AJIEMEHTOB B OMHAPHBIX COEIMHEHHSIX, PUHAICKHOCTH BEIIECTB K ONMPEACIEHHOMY KIacCy COCTUHEHUN
1o hopMysam, BUJ XUMUUYECKON CBSI3U (KOBAJIEHTHAsl U MOHHAs) B HEOPTaHMUECKUX COEIMHEHUSX;
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e  packpeiBath cMbich llepmoamueckoro 3akona JI. WM. MengeneeBa: J1€MOHCTPUPOBATh
MNOHUMAHUE NEPUOJUYECKOM 3aBHCUMOCTH CBOMCTB XHUMHYECKHUX 3JIEMEHTOB OT HUX IMOJOXKEHUSA B
[leproguueckoil cucTeMe, 3aKOHOB COXPAHEHHS MAacChl BELIECTB, IOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOT'O YUYEHHMSs], 3aKOHAa ABOTraapo;

e  ONHWCHIBATh W XapakTepu3oBaTh TabMuMuHyr0 ¢Gopmy [leprogmdeckoll CHCTEMbl XUMHYECKHX
AJIEMEHTOB: Pa3IUyaTh MOHATHUS «TJIaBHAas moArpymnmna (A-rpymnmna)» u «mnobouynas noarpymmna (b-rpymma)y,
MaJible W OOJIBIINE IEPUOJIBI, COOTHOCUTh 0003HAUCHUS, KOTOPhIC UMEIOTCS B Tabnuie «llepuogmdeckas
cucteMa xumuueckux snemeHToB J[. M. MeHaeneeBa» ¢ 4YMCIOBBIMU XapaKTEpUCTUKAMHU CTPOECHUS
aTOMOB XMMHYECKHX DJIEMEHTOB (COCTaB M 3apsij Aapa, 00Iee YUCIIO IEKTPOHOB U pacHpeesieHue UX
IO 3JICKTPOHHBIM CJIOSIM);

e  KJaccUPUIMPOBATH XUMUYECKUE DIIEMEHTHI, HEOPIraHUYECKUE BEIIECTBA, XUMUUECKHUE PEaKIIUU
(110 YMCITy ¥ COCTaBY YYaCTBYIOIIUX B PEAKIIUU BEIICCTB, IO TEIIOBOMY 3P deKTy);

®  XapakTepu30BaTh (OMHUCHIBATH) OOIIME XMMHYECKHE CBOMCTBA BEIIECTB PA3JIMYHBIX KJIACCOB,
MOATBEPKJasi OIKUCAHUE MPUMEPAMHU MOJEKYISPHBIX YpPaBHEHUN COOTBETCTBYIOLUIUX XHMHUYECKUX
peaKuuii;

®  [IPOTHO3MPOBATH CBOWCTBA BEIIECTB B 3aBUCHMOCTH OT HMX KaueCTBEHHOTO COCTaBa,
BO3MOKHOCTH IIPOTEKAHUsI XMMUYECKUX MPEBPALLEHUN B PA3JINYHBIX YCIOBHUSIX;

®  BBIYUCIISTh OTHOCUTEIBHYIO MOJIEKYISIPHYIO M MOJSIPHYIO MacChl BELIECTB, MAaCCOBYIO JOJIIO
XMMHYECKOTO 3JIEMEHTa 10 (popMyiie COeTMHEHHUsI, MACCOBYIO JOJIO BEIIECTBA B PAacTBOPE, MPOBOJUTH
pacy€Thl 0 YPAaBHEHUIO XUMUYECKON peaKuu;

®  [IPUMEHATHh OCHOBHBIE ONEPALlH MBICIIMTENIbHON JEATEIbHOCTH — aHAJIU3 U CUHTE3, CPAaBHEHHUE,
00001IeHIe, CUCTEeMATH3AIINIO, KJIACCU()UKAIINIO, BBISBICHHE MPUYUHHO-CICICTBEHHBIX CBS3CH — JUIA
M3Y4YEHUs CBOMCTB BEIIECTB M XUMHUYECKUX PEaKLMil, €CTEeCTBEHHO-HAYYHbIE METO/bl IO3HAHUS —
Ha0It0IeHNe, U3MEPEHUE, MOJICIIMPOBAHKE, YKCIIEPUMEHT (peabHBIA U MBICIICHHBIN);

e  CJEI0BaTh MPABUJIAM IOJIb30BAHMS XUMHUECKOW MOCYI0H U 1a00paTOpHBIM 000pyIOBaHHEM, a
TaKk)ke IpaBWiIaM OOpAaIlEHUs C BEIIECTBAMH B COOTBETCTBHHM C HWHCTPYKIHUSMHU IO BBIMOJHEHHUIO
71a00paTOPHBIX XUMHUECKUX OIBITOB MO MOIYYEHUIO U COOMPAHUIO ra3000pa3HbIX BEIIECTB (BOIOPOA U
KHCIIOPO/ia), IPUTOTOBIICHUIO PACTBOPOB C OMpPENEIEHHON MacCOBOM JoJiel pacTBOPEHHOTO BEIIECTBA,
IJIAHUPOBATh W TPOBOJAUTH XUMHUYECKHE SKCIEPUMEHTHI MO PACIO3HABAHUIO PACTBOPOB IIEIOYEH U
KHCIIOT C TIOMOIIIbIO HHIUKATOPOB (JIakKMYyC, peHOoIBTaNenH, METUIIOPAHK U JPyTHE).

K xonmy oOyueHus B 9 kJjacce MmpeaMeTHBIC Pe3yabTaThl HA 0a30BOM YPOBHE JIOJDKHBI OTPakaTh
c(hOpPMHUPOBAHHOCTH Y O0YUAIOIIUXCS YMEHUI:

®  PacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX MOHATUN: XUMHUYECKUN 2JIEMEHT, aTOM, MOJIEKYJIa,
WOH, KaTUOH, aHUOH, IIPOCTOE BEILECTBO, CJI0KHOE BEUIECTBO, BAJIECHTHOCTh, 3JEKTPOOTPULIATENBHOCTD,
CTCIICHb OKHWCJICHHS, XMMHYECKash pPeaKIHs, XHUMHYECKas CBs3b, TCIUIOBOM A((EKT peakiuu, MOJib,
MOJIIPHBIA 00BEM, PacTBOP, SIEKTPOIUTHI, HEANEKTPOIUTHI, JEKTPOTUTHUECKAS AUCCOIUAIINS, PEAKIII
MOHHOTO OOMEHa, KaTaJlu3aTrop, XMMHUYECKOE paBHOBECHE, OOpaTHUMble U HEOOpATHMbIC pEaKIINH,
OKHUCJIUTEIbHO-BOCCTAHOBUTEBHBIE ~ PEAKIMM,  OKHUCIUTENb, BOCCTAHOBUTENb, OKHUCIEHHUE U
BOCCTAHOBJICHUE, aJJIOTpOmNus, aM(OTEpHOCTh, XUMHUYECKass CBSI3b  (KOBAJICHTHAs, MOHHAafi,
MeTaJlJIn4ecKasi), KpUcTauindeckass peméTka, KOppo3us METaJIOB, CIUIABbI, CKOPOCTh XHWMHUYECKOU
peakuuu, npeneapHo gonyctumas konnentpanusa [IJIK BemecTsa;

®  WUIIOCTPUPOBATH B3aWMOCBSI3b OCHOBHBIX XMMHYECKUX TMOHSITHI U MPUMEHSTH 3TH MOHATUS
IIPU ONKMCAHUM BEIIECTB U UX MPEBPAICHUM;

®  JCMOJB30BaTh XUMHUYECKYI) CHUMBOJMKY IJii COCTaBlIeHUS (DOpPMYJ BEIIECTB U ypaBHEHUH
XUMHYECKUX PEAKIIUM;

®  ONpeNeNsATh BaJIEHTHOCTh M CTENEHb OKHUCICHUS XUMHUYECKUX DJIEMEHTOB B COCIMHEHHSIX
Pa3IMYHOTO COCTaBa, MPHUHAJICKHOCTh BEIIECTB K OMPENEIEHHOMY KJIacCy COSAMHEHHH 1Mo dopMymam,
BHJI XUMHYECKOU CBsI3M (KOBaJIEHTHAs, MIOHHAS, METAINTNYECKAs) B HEOPTaHUUECKUX COCTMHEHUSIX, 3apsi
MOHA MO0 XMUMHYECKOH (QopMmysie, XapakTep cpelbl B BOAHBIX PacTBOpax HEOPTaHUYECKUX COEIMHEHUH,
TUI KPUCTALTUIECKOMN PEIIETKH KOHKPETHOTO BEIIECTBA;
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e  packpeiBath cMbica Ilepmommueckoro 3akona [[. M. MenneneeBa M JAEMOHCTPUPOBATH €TI0
[IOHMMaHMeE: ONUCHIBATh U XapaKTepu3oBaTh TabianuHyto ¢opmy Ilepuonuueckoil cucTeMbl XMMUYECKHX
AJIEMEHTOB: Pa3NINYaTh MOHATHS «IJIaBHAs moArpymnmna (A-rpynmna)» u «modounas noarpynna (b-rpymma)y,
MaJible U OOJIbILINE MEPHOIbl, COOTHOCUTh 0003HAYEHHUsI, KOTOPbIE UMEIOTCS B IEPUOIUUECKOM Tabule, ¢
YHCJIOBBIMU XapaKTEPUCTUKAMU CTPOEHHUSI aTOMOB XMMUYECKUX 3JIEMEHTOB (COCTaB U 3apsj sapa, oluiee
YHCIIO0 JIEKTPOHOB M PacHpeeIeHUE UX 110 IEKTPOHHBIM CII0SIM), OOBSACHATH 001I1e 3aKOHOMEPHOCTH B
W3MEHEHUU CBOWCTB 3JIEMEHTOB U UX COEJIMHEHHUH B Ipe/iesax MaJlbIX MEepUOIOB U TJIaBHBIX MOATPYIIII C
y4ETOM CTPOEHUS X aTOMOB;

e  iaccH(PpUIMPOBATH XUMHUECKUE FJIEMEHTHI, HEOPTaHUYECKHIE BEIIECTBA, XUMUUECKUE PEaKIIUU
(Mo yMCcIy M COCTaBy Y4YacTBYIOLIMX B pEaKIMM BEIIECTB, 10 TEIIOBOMY (P QEKTy, MO HU3MEHEHUIO
CTENEHENW OKUCIICHNUS XMMHUUECKHUX 3JIEMEHTOB);

®  XapakTepu3OBaTh (ONMHCHIBATH) OOLIME W CIENU(PUIECKNE XUMHUYECKHUE CBOMCTBA MPOCTHIX U
CIIO)KHBIX BELIECTB, IOATBEPXKAAs OIMCaHUE IpPUMEpPaMH MOJEKYISPHBIX W HOHHBIX YpaBHEHUH
COOTBETCTBYIOINX XUMUYECKUX PEAKIIHIA;

®  COCTaBJIATh YPAaBHEHUS 3JIEKTPOIUTUUYECKON AUCCOIUAIIMM KUCIIOT, IIeJI0Uel U COJeH, OIHbIE
U COKpalléHHbIE YpaBHEHUS peaklUil HMOHHOrO OOMEHAa, YpaBHEHHUS peaklUil, MOITBEPMKIAIOLINX
CYLIECTBOBAaHHE F€HETUUYECKOM CBSI3U MEXK/y BEILIECTBAMU PA3IIMYHBIX KIACCOB;

®  pacKpblBaThb  CYIIHOCTb  OKHUCIUTEIbHO-BOCCTAHOBHUTEIBHBIX  pEaKUUd  IOCPEICTBOM
COCTaBJICHUS JIEKTPOHHOI0 OajlaHCca ITHX peakiuil;

®  IIPOrHO3UPOBaTh CBOWCTBA BELIECTB B 3aBUCUMOCTH OT MX CTPOEHHS, BO3MOKHOCTH
MPOTEKaHUS XUMUYECKHX MPEBPAIICHUH B Pa3IMYHBIX YCIOBHSAX;

®  BBIYUCIATH OTHOCUTENIBHYIO MOJEKYJISPHYIO U MOJSIPHYIO MacChl BEIIECTB, MacCOBYIO JIOJIIO
XMMUYECKOI0 3JIEMEHTa 1Mo (popMyiie COeUHEHHUs, MAaCCOBYIO JIOJI0 BEIIECTBA B pacTBOpPE, MPOBOAUTH
pacuéThl 110 ypaBHEHUIO XUMUUYECKOIN peakliny;

e  coOmoaTh MpaBuia MOJIb30BAHNUS XUMUYECKON NOCYI0HM U J1abopaTOPHBIM 000pYy/I0BaHUEM, a
TaKXke IpaBuja OOpallleHUs] C BELIECTBAMH B COOTBETCTBUM C MHCTPYKLUUSMH I10 BBIIOJIHEHUIO
71a00paTOPHBIX XUMUYECKHUX OMBITOB MO MOJYYECHUIO M COOMPAHUIO Ta3000pa3HBIX BEIIECTB (aMMHaKa U
YIJIEKHUCIIOTO Ta3a);

®  [POBOJAWUTH pEAKLMH, IMOATBEPAKAAIOIINE KAueCTBEHHBIM COCTAaB pa3MYHBIX BELIECTB!
pacrio3HaBaTh OINBITHBIM IYTEM XJIOpUA-, OpOMMI-, HOAUI-, KapOoHaT-, docdar-, cumukaT-, cyabdar-,
THJIPOKCU/I-MOHBI, KaTHOHBl aMMOHHMS ¥ HOHBI W3YYE€HHBIX METAJUIOB, IMPHCYTCTBYIOIIME B BOJHBIX
pacTBOpax HEOPraHUYECKUX BEIIECTB;

®  [IPUMEHATh OCHOBHBIE ONEPALUU MBICIUTEILHON AEATENbHOCTH — aHAJIU3 U CUHTE3, CPaBHEHUE,
000011IeHNEe, CUCTEMATH3aIHIO, BBISBICHHE MPUYMHHO-CIICACTBEHHBIX CBA3EH — JJISI M3YYEHHUSI CBOMCTB
BEIIECTB U XUMHUECKUX PEaKLUil, ECTECTBEHHO-HAyYHble METO/Ibl MIO3HAHUs — HAOII0IeHUEe, U3MEPEHHE,
MOJIETUPOBAHUE, SKCIIEPUMEHT (PEaNIbHBIN U MBICICHHBIN).
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TEMATHUYECKOE IINTAHUPOBAHHUE
8 KUIACC

Koan4yecTBO 4acoB

No i/ HaumeHnoBaHme pa3iesioB U TeM Konrpoa IpakTuy duekTpoHHbIE (LM POBLIE) 00pa3oBaTeIbHbIE
° 1/m
NPOrpamMMbl Bcero bHbIE ecKHe pecypchbl
padoTshl padoTshl
Pa3nen 1. [lepBoHayaibHble XUMUYECKHE IOHATHS
Xumusi — BakHas1 00J1aCTh
1.1 €CTECTBO3HAHUS U IIPAKTHUUECKON 5 2 bubnnoreka L{OK https://m.edsoo.ru/7f41837¢
JIeATCIIbHOCTH YeJIOBEKa
1.2 BemecTBa 1 XuMHU4YeCKUE peakiuu 15 1 0 bu6nmmoteka LIOK https://m.edsoo.ru/7f41837¢
Hroro no pazneny 20
Pa3jen 2. BaxkHelilune npeacTaBuTe 1M HEOPraHMYeCKUX BellecT
Bo3nyx. Kucnopona. [Tousarue 06
2.1 x poA 6 0 0 bu6mmoteka LIOK https://m.edsoo.ru/7f41837¢
OKCHJIaX
2.2 Bognopon. Ilonsarue o kuciaoTax 1 coysix 8 0 1 bubnnoreka L{OK https://m.edsoo.ru/7f41837¢
Bopa. PactBopsl. [lonsitue 06
2.3 A P 5 1 1 bubnuoteka [{OK https://m.edsoo.ru/7f41837¢
OCHOBaHHMSX
OCHOBHBIE KJIAaCChl HEOPTAHUYECKUX
2.4 . P 11 1 1 bubmuoreka I{OK https://m.edsoo.ru/7f41837¢
COCTMHCHUI
Hroro no pazneny 30

Pa3nen 3. [lepuoanueckuii 3axon u [lepuoauyeckas cucrema xummnuyeckux 3j1eMeHToB /. U. MenaeseeBa. CTpoenne aToMOB. XUMHYECKasI

cBsi3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE PC€aAaKIHH

3.1

[Teprnoguueckunil 3aKOH U

bubmuoreka I{OK https://m.edsoo.ru/7f41837¢
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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

HepI/IOI[I/I‘-IeCKaFI CUCTEMA XUMHNYCCKUX
anemenToB /I. 1. Menpeneena.
Crpoenue atoma

Xumnueckas cBa3b. OKHUCIUTENBHO-

3.2 8 bu6mmoteka LIOK https://m.edsoo.ru/7f41837¢
BOCCTAaHOBUTEJIbHBIC PEAKIINT
Wroro no pasgeny 15 bu6nuoteka LIOK https://m.edsoo.ru/7f41837¢
PesepBHOe Bpemst 3 bubnnoreka L{OK https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 68

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

9 KJIACC

KosmnuecTBo yacos
HaumenoBaHue pa3iejioB U TeM JuexkTpoHHbIe (HU(poOBbIE)
Ne n/mm KonTtpoubn IIpakTHyeck
NpOrpamMmbl Bcero o0pa3oBaTejbHbIe pecypchl
ble padoThI ue padboTbl
Pa3nes 1. BemecTBo 1 XMMHYecKHe peaKuu
L1 IToBTOpenue u yriry0iaeHue 3HaHUH 5 | 0 bu6mmoteka [IOK
' OCHOBHBIX pa3/IelIOB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHUX 4 0 0 bubmmoreka [JOK
' peaxiuit https://m.edsoo.ru/7f41a636
13 DNEeKTPONUTHYECKAs JUCCOLIMALIHS. 2 | 1 bubnmnoreka [JOK
' XUMHYECKHE PEAKLIUH B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3nes 2. HemeTasuibl M X cOeIMHEHUS
)1 OO01mmas xapaKTepruCcTHKa XUMUISCKUX 4 0 1 bubnmnoreka [JOK
' anemeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO61as xapakTepucTUKa XUMUYECKUX
2.2 anemeHToB VIA-rpynnsl. Cepa u eé 6 0 0 bubmmorexa LOK
' PYTHIRL- L-€p https://m.eds0o0.ru/7f412636
COCTMHEHUS
OO61mas xapakTepuCcTUKa XUMUYECKUX
2.3 aneMeHTOoB VA-rpynmsl. A30T, pochop u ux 7 0 1 bubmorexa [IOK
’ PYTHIH. ’ P https://m.edsoo.ru/7f41a636
COETMHEHUS
OO61as xapakTepuCcTUKa XUMUYECKUX
2.4 snemeHToB I[VA-rpynnsl. Yriepon u 8 1 2 bubmmorexa OK
. N by ' PO https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCAUHECHHUS
Hroro no pazneny 25
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https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

Pa3gen 3. MeTaJIbl M UX COCIUHEHU ST

3.1 OOm1re cBOiCTBAa METAIIJIOB 4 ngg;ifg;groug 412636
bubnuorex K
32 Baxkueime MeTamibl U UX COSTUHEHUS 16 httfsJ? / /1(1)1.: d:;gg 76412636
Hroro no pazneny 20
Pa3znen 4. Xumus 1 okpy:xamomas cpeaa
4.1 BeniecTBa 1 maTepuaisl B KU3HU YEJIOBEKA 3 Eubmorexa ITOK
https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
PesepBHOE Bpems 3 Bubmmorexa LIOK
https://m.edsoo.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68
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https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

IHOYPOYHOE IIVTAHUPOBAHUME

8 KJIACC
KoanuyecTBO yacoB
Ne TeMa vDOKA Kourpoan n Jata u3yuenus JIeKTPOHHBbIE MU(PPOBHIE
n/n P Bcero HbIe paKTHHec y o0pa3oBaTe/bHbIE pecypChl
KHe padoThl
padoTbI
1 [Ipeamer xumun. Posb xumuu B KU3HA 1 0 0 bubnuoteka [IOK
yeJjioBeka. Tenia 1 BemecTBa https://m.edsoo.ru/ff0d210c
bubnuoreka [JOK
2 ITonsTue o MeTo1ax IMO3HAHUS B XUMUU 1 0 0 https://m.edsoo.r/f0d227e
IT 0 o] «IT 0
3| maGopatopm n mpewat oopanemmne |1 0 | buGamorea LIOK
parop P paill https://m.edsoo.ru/ff0d23dc
712a00paTOPHBIM 000PYIOBAaHHEM)
4 YucTteie BemecTBa u cMecH. CriocoObl 1 0 0 bubnuoreka [{OK
pasJiesIeHus cMecen https://m.edsoo.ru/ff0d26¢ca
[Ipa eckas pabota Ne 2 «Pa3nenenue
5 CAfe(I:(eTfII/I I({HaKH;[I/II?\aepeT OYHCTKHU Holllszi;)e}:iloﬁ 1 0 1 bubmorexa LIOK
https://m.edsoo.ru/ff0d28c8
COJIN)»
bubnuorexa [JOK
6 ATOMBI 1 MOJICKYJIEI ! 0 0 https://m.edsoo.ru/ff0d2a6c
7 XUMHUYECKUE TIEMEHThI. 3HAKH (CUMBOJIBI) 1 0 0 bubmmorexa [JOK
XUMHYECKHUX DJIEMECHTOB https://m.edsoo.ru/ff0d2be8
bubnuorexa [JOK
8 [IpocThie U c10KHBIE BEIIECTBA 1 0 0 htps://m.edsoo.r/f0d2a6¢
bubnuoreka [{OK
? ATOMHO-MOJICKYIIPHOE yHCHNE 1 0 0 https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSIHCTBA COCTaBa BEIIIECTB.
10 Xumuueckas popmyna. BaneHTHOCTS aTOMOB 1 0 0 Bubmorexa OK
) https://m.edsoo.ru/ff0d2eae
XUMHYECKUX AJICMEHTOB
11 OtHocuTeNIbHAs aTOMHAs Macca. 1 0 0 bubmuoreka [IOK
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https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae

OTtHocuTeNnbHASI MOJIEKYJISIPHASL Macca

https://m.edsoo.ru/ff0d323c¢

MaccoBas 1011 XUMHYECKOI'0 2JIEMEHTa B

bubnuorexa [JOK

12 COCIMHCHUH https://m.edsoo.ru/ff0d350c
bubnuoreka [{OK
13 KomuuectBo BemectBa. Mosib. Molisipaas macca https://m.edsoo.ru/f0d5230
14 DOU3NYECKUE U XUMHUYECKUE SIBJICHUS. bubnuoreka [{OK
XumMuyeckas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky u ycinoBus NPOTEKaHUSI XUMUYECKHUX bubmuorexa [IOK
peakuuii https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUs MacChl BEIIECTB. bubnmnorexa [JOK
XUMHYECKUE YPAaBHEHUS https://m.edsoo.ru/ff0d3b88
17 Brrunciaenus konmyecTBa, MacChl BEIISCTBA 110 bubmuorexa [JOK
YPAaBHEHUSM XUMHUYECKUX PEaKLIMiL https://m.edsoo.ru/ff0d5708
Kiacc a ec ea i
5 | e oo peak SuSonra 0K
A P > 3AMCIICHUA, https:/m.edsoo.ru/ff0d3£34
oOMeHa)
19 M. B. JIOMOHOCOB — yUY€HBII-3HIIUKIIONEIUCT. bubnmnorexa [JOK
O00011IeHYEe ¥ cucTeMaTU3alus 3HAHUI https://m.edsoo.ru/ff0d40c4
20 KonTponbnas padota Nel mo Teme «Bermiecta u bubnmorexa [JOK
XUMHUYECKUE PEAKIIUNY https://m.edsoo.ru/ff0d4290
Bos — cMech ra3oB. CocTaB BO3yxa.
21 KI/IC?'I}(])XO —MBJ'II;I\I/;eHTBI/I I of:T](s): Beﬂy:cmo Bubmzorexa HOK
PoA p = ) https://m.edsoo.ru/ff0d448¢
Oson
duzngeckue €CKHe CBOMCTBA
22 KI/IIZJII? o) Kall/l ( P;;(mglqomlfgnelfn; rT(])3 eHue) Bubmzorexa HOK
poZa {peakil » TOP ’ https://m.edsoo.ru/ff0d4614
IMousarue 00 okcumax
Croco05I 1oj1y4e cjiopoja
23 J'I;6O ale r;H/JII iqn H(I)/I;LI:EJHHerH(i:TE bubmorexa OK
paTop p ) https://m.edsoo.ru/ff0d497a
[IpuMeHeHne Kuciopoaa
4 TemmoBoii 3¢ (HeKT XUMUIECKON peaKIIHH, bubnmnorexa [JOK

IIOHATHUC O TCPMOXUMHUYCCKOM YPABHCHHUMH,

https://m.edsoo.ru/ff0d4790

20



https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a

OK30- 1 SOHAOTCPMHUUCCKHUX PCAKIUAX

TornuBo (HeTh, Yroiabs U MeTaH). 3arpsi3HeHHE

bubnuorexa [JOK

25 BO3/yXa, CIIOCOOBI €ro MPeI0TBPAICHHSI https://m.edsoo.ru/ff0d4c4a
IIpaktrueckas padora Ne 3 mo teme
26 «ﬁonyqune U EO6I/IpaHI/Ie KHUCJI0pOJa Bubmmorexa HOK
N ’ https://m.edsoo.ru/ff0d4ae2
M3y4YEHUE €r0 CBOMCTB»
27 Bogopon — ameMeHT ¥ mpocToe BEMIECTRO. bu6mmoreka LIOK
Haxoxaenne B npupojie https://m.edsoo.ru/ff0d4dd0
73 du3nYECKUe U XMMUYECKHE CBOMCTBA bubnuorexa [JOK
BoJiopoa. [lpumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 IToHsATHE O KUCIOTAX U COJIIX Bubmorexa HOK
https://m.edsoo.ru/ff0d50d2
30 CriocoOsl notydeHus BOAOPOa B 1abopaTopuu buGnnorexa LIOK
https://m.edsoo.ru/ff0d4dd0
IIpaktuueckas padora Ne 4 1o Teme
31 «ﬁonyquHe u Eo6npaHHe BOJIOPO/Ia, U3yUYECHUE buGnnorexa LIOK
. ’ https://m.edsoo.ru/ff0d442
€ro CBOHCTB»
. " bubnnorexa [IOK
32 MounsipHbIii 00BEM ra3oB. 3aKoH ABOTAIPO hitps://m.edsoo.r/f0d542¢
Breruncienus o0b€Ma, KOJIHYECTBA BEIECTBA
33 rasa 1o ero M3BeCTHOMY KOJMYECTBY BEIECTBA bubmnorexa [IOK
. https://m.edsoo.ru/ff0d55a0
Wik 00bEMY
B 0né
o | s ceion s oy B 10K
peakn o https://m.edsoo.ru/ff0d5708
OTHOIIIEHUH Ta30B
35 dusnueckre 1 XUMUYECKHUE CBOMCTBA BOJIBI Bubmmorexa HOK
https://m.edsoo.ru/ff0d587a
. bubnuoreka [JOK
36 CocraB ocHoBanui. [TonsTne 06 MHIUKAaTOpaxX hitps://m.edsoo.r/f0d59e2
37 Bona kak pacrBopurens. HaceleHHsie u bubnuoreka [IOK

HCHACBIIICHHBIC PACTBOPLI. MaccoBas gomus

https://m.edsoo.ru/ff0d5b40
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https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
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https://m.edsoo.ru/ff0d59e2

BCILIECTBA B PacTBOPE

[TpakTryeckas padora Ne 5 o Teme

bubmuorexa [JOK

38 «HpI/II‘OTf)BJIeHIiI’e PacTBOPOB C ONPEAENEHHOM https//m.edsoo.ruw/f0d5eba
MacCOBOM J0JIel paCTBOPEHHOIO BEILIECTBA»
39 KontponsHas padora Ne2 o reme «Kucmnopo. Bbubmmoteka LJOK
Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxkcupl: cocTaB, KiaaccupuKaIus, bu6mmoreka LIOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
41 [TonyuyeHne u XuMHU4YeCcKue CBOMCTBA Bbubmmoteka LJOK
KHMCJIOTHBIX, OCHOBHBIX ¥ aM()OTEPHBIX OKCHUJIOB https://m.edsoo.ru/ff0d664e
49 OcHoBaHU: COCTaB, KJIaCCU(PUKAIIHS, bu6mmoreka LIOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
13 [TonyuyeHne u XuMHU4YecKkue CBOMCTBA Bbubmmoteka LJOK
OCHOBaHUM https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocraB, kmaccudukarus, bub6mmoreka LIOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [Tonyyenue u XMMHU4ECKHE CBOMCTBA KUCIIOT bubmaorexa LIOK
https://m.edsoo.ru/ff0dfee2
46 Conu (cpeqHue): HOMEHKJIATypa, CIIOCOObI bubnmorexa [JOK
MOJYYECHUS, XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00ad9474
[Tpaktuyeckas padora Ne 6. Pemenue
47 SKCIEPUMEHTAIIbHBIX 33/1a4 I10 TEME bubnmorexa [JOK
«OCHOBHBIE KJIaCChl HEOPraHUYECKUX https://m.edsoo.ru/00ad9b7¢
COETUHEHUIN
48 ['eneTnueckas CBA3b MEXAY KiIacCaMH bubnmorexa [JOK
HEOPraHWYECKUX COCIMHEHUN https://m.edsoo.ru/00ad9a50
. bubmuorexa [JOK
49 O00011IeHEe ¥ cucTeMaTU3alus 3HAHUI https://m.edsoo.ru/00ad9ch?
KonTtponsHas padora Ne3 mo reme "OcHOBHBIE Bbu6mmoteka LJOK
50 LAl
KJIaCChl HEOPraHUYECKUX COCIUHEHUI https://m.edsoo.ru/00ad9¢la
51 [IepBbie MOMBITKY KIACCH(PUKALUN XUMUYECKUX bubanoreka [JOK
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anemeHTOB. [IoHsATHE O rpynax cXOqHbIX
3JIEMEHTOB

https://m.edsoo.ru/00ad9ffa

Ilepnonuueckuii 3akoH u [leprnoanyeckas

52 CHCTeMa XMMHYECKUX 3eMeHToB . 1 Bubmzorexa OK
T https://m.edsoo.ru/00ada52c
Menneneena
53 [Iepuoapl, rpyniibl, TOATPYIIIIBL Bubmorexa IOK
’ ’ https://m.edsoo.ru/00ada52c
54 Crtpoenue atomoB. COCTaB aTOMHBIX SIJIEP. bubnmnorexa [JOK
M3oTomnsbl https://m.edsoo.ru/00ada342
CTpoeHue IEKTPOHHEBIX 000JI0UYEK aTOMOB
55 3nepMeHTOB Hepnpoanqecxoﬁ cuctemsl /1. Bubmmorexa HOK
T https://m.edsoo.ru/00ada6bc
Menneneesa
XapaKTEpHUCTUKA XUMHUYECKOTO DJIEMEHTA IO
56 eropHOJIoI:KeHHIo B [lepunoanueckoini cucreme /{ bubmnorexa [IOK
’ https://m.edsoo.ru/00ada824
. Menneneena
3 I1
57| paseis waysn w mpaxcrmcn, 11 1. Merzenees BuGmiorexa L1OK
p L. Y b B a https://m.edsoo.ru/00ada96e
— Y4€HBIil, Ie1aror U rpaKJaHuH
P 7 . 0000
$3 | cucrewammamns sranii | Boepocciicias BuGmorexa LIOK
B p https://m.edsoo.ru/00adb33c
IpoBepoyHas pabora
KonrponsHaas padora Ned o teme «CtpoeHue
59 aTOMTallj XI/IMHqIZCKas[ CBSI3bY / Bcepoccnpﬁcmﬂ bubmorexa LIOK
) https://m.edsoo.ru/00adb486
IpoBepoyHas pabora
60 DJIEKTPOOTPULIATETLHOCTh aTOMOB XUMHUYECKUX bubmuorexa [IOK
3JICMEHTOB https://m.edsoo.ru/00adaab8
61 Honnas xumMu4deckas CBsI3b Bubmaorexa LIOK
https://m.edsoo.ru/00adac34
62 KoBasieHTHas nonsipHas XMMUYECKas CBA3b bubmaorexa LIOK
https://m.edsoo.ru/00adaab8
bubnuoreka [{OK
63 KoBaneHntHas HenossipHasi XUMHUYECKasi CBS3b

https://m.edsoo.ru/00adaab8
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bubnuorexa [JOK

64 CTenens oxucneHus 1 https://m.edsoo.ru/00adae28
65 OKHCIUTENEHO-BOCCTAHOBUTEIBHBIC PEAKIIUU 1 Bubmmorexa HOK
https://m.edsoo0.ru/00adb076
66 OKHUCIIUTEIN U BOCCTAHOBUTEIU 1 bubnnorexa [JOK
https://m.edsoo.ru/00adb076
P 7 . 0000
67 cxizigf;%ﬁgz 3HaI—?I/II‘I/'IH Espiee;[le «CtpoeHue 1 Bubmrorexa LIOK
https://m.edsoo.ru/00ad9cb2
aToma. XUMHUYECKasl CBA3L)
63 Pezepublit ypok. O600mIeHNE 1 1 bubnuoreka [IOK
cUCTeEMAaTHU3aus 3HaHUU https://m.edsoo.ru/ff0d61c6
OBILIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68
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9 KJIACC

KosmnuecTBo yacos DJIEeKTPOHHbIE
Ne TeMa ypoka K I JlaTa uzyuenust uHppoBLIe
n/m P Bcero OHTpﬁom’H paK;"quK y o0pa3oBaTe/ibHbIE
ble pa0oTbl | He padoThl pecypebi
[lepuonnueckuii 3akoH. [lepuonnueckas
1 CH(?TeMI; XUMUYECKUX 3ﬂeMIe)HTcI>[B . n 1 0 0 bubmnorexa [JOK
T https://m.edsoo.ru/00adb59e
MenneneeBa
) 3aKOHOMEPHOCTU B U3MEHEHUU CBOMCTB 1 0 0 bubnuorexa [JOK
XUMHMUYECKHUX IIIEMEHTOB IIEPBBIX TPEX IEPUOOB https://m.edsoo.ru/00adb6b6
3 Kiaccudukanus 1 HOMEHKIIaTypa 1 0 0 bubnnoreka [JOK
HEOPraHUYECKUX BEIECTB https://m.edsoo.ru/00adb7e2
4 Bunpl XuMH4eCcKOU CBSI3U U THUIIBI 1 0 0 bu6mmoreka [IOK
KPUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KonTponbnas padora Nel no teme «IloBropenue
5 U yriyOJieHue 3HaHUI OCHOBHBIX Pa3/eJioB 1 1 0
Kypca 8 kiaccay
Kitaccudukanuss XUMHYEeCKHX PEaKIIHi 10 bubnnoreka [JOK
6 1 0 0
pPA3JIMYHBIM IIPU3HAKAM https://m.edsoo.ru/00adbcb0
[loHsiTHE O CKOPOCTU XUMHYECKOM pEeaKInu.
7 [TonsTue o I‘OMI())I‘GHHI)IX U reTe OI‘GI::)HHI)IL)I( 1 0 0 bubmnorexa [JOK
p https://m.edsoo.ru/00adbe9a
peakLmsIxX
[TonsiTHe 0 XMMHUYECKOM paBHOBeCUU. DAKTOPBHIL,
8 BJIMAIOIIYE HA CKOPOCTH )E)HMHHGCKOfI eaKIII/III)/I u 1 0 0 Bubmorexa LHOK
P P https://m.edsoo.ru/00adc28c
MOJIOKEHUE XMMUYECKOT0 PABHOBECUS
9 OKHUCIUTEIILHO-BOCCTAHOBUTEIBHBIE PEAKIIUH 1 0 0 bubunorexa LIOK
p https://m.edsoo.ru/00adcade
10 Teopus 31EKTPOIUTUYECKON JUCCOLMALIUY. 1 0 0 bu6numorexa [IOK
CunpHbIe U clla0dble AIEKTPOJIUTHI https://m.edsoo.ru/00adcd68
11 WNouHble ypaBHEHUS peaKInid 1 0 0 bubanoreka [IOK
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https://m.edsoo.ru/00add448

XUMHYECKHE CBOMCTBA KUCJIOT U OCHOBAaHUHU B

12 CBETE IIPEACTABICHUN 00 DIEKTPOIUTUYECKON Brbmaorexa HOK
pea p https://m.edsoo.ru/00add5d8
JMCCOLaIi
XUMHYEeCKHE CBOMCTBA COJIEH B CBETE
13 MIPEACTABIEHNI 00 DIIEKTPOITUTHUECCKON Brbmaorexa HOK
pea p https://m.edsoo.ru/00add8b2
JMCCOoLai
14 IlonsiTHE O TUAPOIN3E COJIEH Bubmaozexa HOK
AP https://m.edsoo.ru/00add9d4
. bu6mmoreka [IOK
15 O0001Ienne 1 cucTeMaTH3alHs 3HAHAN hitps-//m.edsoo.ru/00addd12
[TpakTuueckas padorta Ne 1. «Pemienue bubmuorexa [JOK
16
JKCIIEPUMEHTAJBHBIX 33]1a9D) https://m.edsoo.ru/00addbfa
Konrponbnasg pabora Ne2 1o teme
17 «SHGET OHI/ITIf‘leCKaSI MCCOIIMAIIHS Brbmaorexa HOK
p A [HaLHL. https://m.edsoo.ru/00addecO
XUMHYECKUE PEAKIIMU B PACTBOPAX»
18 OO6m1as XxapakTepucTHKa rajJoreHoOB. bubnnorexa [JOK
XUMHUYECKUE CBOMCTBA HA MPUMEPE XJIOpa https://m.edsoo.ru/00addfe2
19 XnopoBogopoa. CosisiHast KUCIO0Ta, XUMUYECKUE bubmuorexa [JOK
CBOWCTBA, TOJYYECHHUE, IPUMEHECHHUE https://m.edsoo.ru/00ade104
IIpaxTuueckas padora Ne 2 1o Teme
20 «gon YeHUE COFJ)'IHHOI‘/'I KHCJIOTEI, N3yUeHHE eé Bubmaozexa HOK
- y » M3y https://m.edsoo.ru/00ade348
CBOWCTBY
BrrgucieHust mo ypaBHEHUSIM XUMUYECKUX
21 €aKI[UH, ECIIU O yIEH W3 peareHToB JaH B Bubmaozexa HOK
PCaKIHH, A p A https://m.edsoo.ru/00ade488
A30BITKE
OO6mias xapakTepucTrka 3J1eMeHToB VIA- bubnnorexa [JOK
22
TPYNIIbI https://m.edsoo.ru/00ade64a
AmtorponHable MOOU(DUKAIIAN CEPEL.
p A ra pel bubmuoreka [JOK
23 Haxoxaenue cepbl U €€ COeIMHEHUN B IPUPOJIE.

XHUMHUYECKHE CBOMCTBA CCPhbI

https://m.edsoo.ru/00ade64a
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24 CepoBogopoi, cTpocHHE, GU3HUECKUE U bubnnorexa [JOK
XMMHUYECKHUE CBOMCTBA https://m.edsoo.ru/00ade802
25 Oxkcunsl cepol. CepHas KHCIOTa, (U3HYECKUe U bubmuorexa [JOK
XUMUYECKHE CBOMCTBA, IPUMEHECHHE https://m.edsoo.ru/00adea28
XHUMHUYECKUE PEAKINH, JIEKALUE B OCHOBE
2 MPOMBIIIIEHHOTO CII0Cc00a MOJIyuYeHUs CEPHOI bubnuorexa [JOK
KHMCIJIOTBL. XMMHUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKPY’KaIoIEeH cpeibl COEAMHEHUSIMU CEPBI
27 Briuucnenue MaccoBoii 101 BBIXOAA MPOAYKTA bubnnorexa [IOK
peakuuu https://m.edsoo.ru/00adec8a
OO6m1as XxapakTeprucTUKa 3J1IeMEHTOB VA-
28 r I11111151 Ap30T pacn OCTPaHEHHE B PUPOJIEC bubmorexa [JOK
Py ) » pactipoctp . PHPOJIE, https://m.edsoo.ru/00adeea6
dbu3nUecKre U XMMHUYECKUE CBOMCTBRA
29 AmMMEaK, ero GuU3nIecKue 1 XUMHYECKHE bub6nnoreka [IOK
CBOMCTBA, ITIOJIYYECHUE U IPUMEHEHUE https://m.edsoo.ru/00adf004
[TpakTiueckas paborta Ne 3 o reme bubnuorexa [JOK
30 .
«llonmydyeHne aMMHaKa, U3y4eHUe €ro CBOMCTB» https://m.edsoo.ru/00adf180
31 A3oTHas KUCI0Ta, €€ PU3NIECKUE U XUMUYECKUE bubnnoreka [JOK
CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb30BaHWE HUTPATOB U COJIEH aMMOHUS B
32 KaueCTBE MHUHEPAJIbHBIX YA0OPEHUHN. bubnnorexa [JOK
XUMHUYECKOE 3arpsA3HEHNUE OKPYKAIOLIEN CPEBI https://m.edsoo.ru/00adf518
COEIMHEHUSIMH a30Ta
®ochop. Oxeun pochopa (V) u pochopnast
33 KI/ICJ‘Iq())TE @HSH‘?GE)KI/IS) I/Ipxn(lx/llzqecql)(Heq)CBr())ﬁCTBa bubmorexa LIOK
’ ’ https://m.edsoo.ru/00adf68a
HOJIy4YEeHHUE
Wcnonb3oBanue pocdaToB B KauecTBe
34 MHUHEpPaIbHBIX z[q())G (};HI/IFI 3arpsi3HeHue Bubmiorexa [JOK
p . YAOODb ) p https://m.edsoo.ru/00adfc20
IPHUPOJTHOM cpenbl pocharamu
35 Yraepon, pacripocTpaHEHHE B IIPUPOJIE, bubnnoreka [JOK

(I)I/IBI/ILICCKI/IC 1 XMMHUYECKHE CBOMCTBA

https://m.edsoo.ru/00adfd9c
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Oxkcuapl yriaepoja, ux Gusndeckue u

N bu6mmoreka [IOK
36 XHMHYECKHUE CBOMCTBA. DKOJIOTHYECKUE
https://m.edsoo.ru/00adfebe
poOJIeMBbI, CBsI3aHHbIE C OKCUA0M yriiepoaa (IV)
37 VYronbHast KUCIIOTA U €€ CONu bubmorexa LIOK
https://m.edso0.ru/00ac006¢
[Tpaktrueckas padora Ne 4 o teme "Ilonydenue

38 IJ)IeKI/Icnoro rar;a KauecTBennas eaKIII/IZ:I{a Bubmorexa TOK
yr " p https://m.edsoo.ru/00ae027¢
KapOOHAT-HOH

39 [TepBoHavanbHbIE MOHATHS 00 OPraHUYECKUX bubmuorexa [JOK
BEIIECTBaxX KaK O COCNUHEHUAX YIUIEpOaa https://m.edsoo.ru/00ae054e

40 Kpemuuii u ero coenHeHuUst bubmorexa LIOK

P https://m.edsoo.1ru/00ae080a
[TpakTudeckas padora Ne 5. Pemenue
41 3Krz:ne I/IMeHTaJIIi)HI)IX 3aj1a4 1o TemMe bubmorexa [JOK
P " https://m.edsoo.1ru/00ae0bf2
«BaxxkHelmume HeMeTaulbl U UX COSUHEHUS»

42 KonTponbhas padora Ne3 no teme «Baxneiinume bubnnorexa [IOK
HEMETAJJIBI U UX COCAUHCHUS https://m.edsoo.ru/00ac0e18
OO01mas XxapakTeprucTHKa XUMHYCCKUX DJIEMEHTOB

13 — MeTaJI0B. MeTtannueckas CBsi3b U bubnuorexa [JOK
METAJIINYECKask KPUCTAJUIMYECKAs PEIIETKA. https://m.edsoo.ru/00ae103e
Du3nYeCcKre CBOMCTBA METAIIJIOB
XuMHYECKHEe CBONCTBA METAJIIOB.

44 DNEKTPOXUMHUYECKUN Psii HAPSKEHUIA bubmorexa LIOK

p p P https://m.edsoo.ru/00ael156
METAJIJIOB
OO61mue criocoObl MOTYISHHUS METALIOB.

45 CmuiaBbl. Berauciienus o ypaBHEHUSM bubnnorexa [JOK
XAMUYECKHUX PEAKIIUHI, €CIIN OJIMH U3 PEareHTOB https://m.edsoo.ru/00aecl1156
COJICPKUT MPUMECH

46 [ToHsiTHE O KOPPO3UU METAIIIIOB Bubmorexa TOK

PP https://m.edso0.1ru/00ael1278
bubmuorexa [JOK

47 [Ieno4nbie METAIBI 1

https://m.edsoo.ru/00ae14b2
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bu6mmoreka [IOK

48 OKCHUJIbI M TUAPOKCHUIBI HATPUS U KAJIUS https://m.edsoo.ru/00ac14b2
49 [IlenoyHO3€eMENBHBIE METAJLIbl — KAIbLUN 1 bubnnorexa [IOK
Mardaum https://m.edsoo.ru/00ael5e8
50 Bakueiiime coeauHeHU KaJIbIUA Bubmiorexa [JOK
A I https://m.edsoo.ru/00ael5e8
51 O0001enre 1 cucTeMaTH3alys 3HAHAN
52 JKECTKOCTE BOABI M CIIOCOOEI €€ YCTPaHEHU Bubumorexa [IOK
yerp https://m.edsoo.ru/00ac1886
53 [TpakTuueckas paborta Ne 6 o reme "KEcTtkocTh bubnuorexa [JOK
BOJIbI M METOJIbI €€ ycTpaHeHus" https://m.edsoo.ru/00aelae8
. bu6mmoreka [IOK
>4 AmOMIHUI https://m.edsoo.ru/00aelc64
55 AmMdoTepHBIe CBOHCTBA OKCHJIA U TUIPOKCHIA bubmorexa LIOK
p P https://m.edsoo.ru/00aelc64
bubmuoreka [JOK
XK
56 cneso https://m.edsoo.ru/00ac1d86
57 Oxkcupl, TuIpoKcuIbl U conun xenesa (1) u bubnnorexa [JOK
x)enesa (111) https://m.edsoo.ru/00ae35¢6
58 O000I11IeHNE U CUCTEMATU3ALUs 3HAHUN
[Ipaktrueckast padora Ne 7. Pemenne
59 BKI:JHG I/IMeHTaJII;HI)IX 3a7a4 110 TEME Bubumorexa [IOK
p o https://m.edsoo.ru/00ae3de8
«BaxkHeH1IHE MeTAIIBI ¥ UX COSTUHEHUS
Briuucnenus no ypaBHEHUSIM XUMHUYECKUX
pEaKLHii, €CJIU OJIMH U3 PEAareHTOB JaH B bubnnorexa [JOK
60
M30BITKE WU COJICPKHUT MPpUMECH. BeruucieHus https://m.edsoo.ru/00ae1750
MacCOBOM JIOJIM BBIXOJA MPOAYKTA PEaAKIIUU
61 O0001enre 1 cucTeMaTH3alys 3HAHAN
62 KonTponbhas padora Ne4 no teme «Baxkneiiue
METaJJIbI U UX COETUHEHU
63 BeniectBa 1 MmaTepualbl B IOBCEAHEBHOM KU3HU bubnmorexa [JOK
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YeJI0BEKA https://m.edsoo.ru/00ae3{50
64 XUMHUYECKOE 3arpsI3HEHNUE OKPYKAIOUIEH CPEbI 1 bubimorexa LIOK
https://m.edsoo.ru/00ae4270
65 Posib XxuMHM B pelieHUH 3KOJIOTUYECKUX 1 bubmuotexa [JOK
podJeM https://m.edsoo.ru/00ae4270
66 Peseprublit ypok. O600mIeHNE 1 1 bu6numoreka [IOK
cUcTeEMaTU3alus 3HaHUH https://m.edsoo.ru/00ae0d0a
67 PesepBubiit ypok. O600111eH1E U 1 bubnuotexa [JOK
cucTeMaTu3alus 3HaHu’ https://m.edsoo.ru/00adb33c¢
63 Peseprublit ypok. O600mIeHNE 1 1 bub6nunoreka [IOK
cUcTeMaTU3alus 3HaHU! https://m.edsoo.ru/00ad9cb2
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68
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IPOBEPSIEMBIE TPEGOBAHUS K PE3YJIbTATAM OCBOEHHSI OCHOBHOM
OBPA3OBATEJIbHOM ITPOT'PAMMBbBI

8 KVIACC
Kon
nposepse N .
MOTo IIpoBepsiemble npeMeTHbIE Pe3yJabTATHI 0CBOEHHS OCHOBHO 00pa3oBaTe/iLHOI
NMPOrpamMMbl OCHOBHOI'0 00111ero 00pa30BaHus
pe3yJabTart
a
1 ITo Teme: «IlepBoHaYaIbHbIC XUMHUYECKHUE OHSITHUSD)
PacKpbIBATh CMBIC] OCHOBHBIX XHUMHUYECKHUX MOHSATHUH: aTOM, MOJIEKYyJa, XUMUYECKUN
3JIEMEHT, IIPOCTOE BEIIECTBO, CI0KHOE BEIIECTBO, CMECH (OAHOPOIHAS U HEOJHOPOIHAS),
BaJICHTHOCTh, OTHOCUTEJIbHASI aTOMHAas U MOJIEKYJISIpHAs Macca, KOJIUYECTBO BEIIECTBA,
11 MOJIb, MOJISIDHAasE Macca, MaccoBas JIOJIsI XMMHUYECKOrO 7JJIEMEHTa B COEIUHEHUH,
) MOJIApHBIA  00BEM, XHMHUYECKas peakius, KIaCCHPUKAIUsA pPEaKIUil: peaKiuu
COCIMHEHUS, PEaKlUU PA3IOKEeHHs, PEaKluu 3aMelIeHHs, peakuuu oOMeHa, K30- U
IHJAOTEPMHUYECKUE PEAKIMH, TEIUIOBOW A(P(EKT peakIuu, pacTBOp, MaccoBas JOJIS
BellecTBa (MPOLIEHTHAs! KOHIICHTPAIHs) B paCTBOpE
12 WJUTFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XHMHMYECKMX IOHATHUH W NPUMEHSTh 3TU
] TIOHSTHUS IIPU ONKMCAHUH BEIIECTB U UX MPEBpalCHUN
13 UCIIOJIb30BAaTh XUMHUYECKYI0 CHMBOJUKY JUIS COCTaBJICHHS (OPMYJ BEIIECTB H
' YpaBHEHUN XUMUYECKUX pEaKIUl
14 pacKpbIBaTh CMBICI 3aKOHOB COXPAHEHHs MAacChl BEIIECTB, IOCTOSHCTBA COCTaBa,
] ATOMHO-MOJICKYJISIPHOTO YU€HHSI, 3aKOHa ABOTapo
1.5 OIIpEEIISATh BAJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COETMHEHUSIX
16 KJIacCCU(PUIIUPOBATh XUMHYECKHE pPEaKIuu (M0 YHUCIy M COCTaBy YYacCTBYIOUIUX B
' pEaKIuu BEIIEeCTB, MO TEII0BOMY 3 dexTy)
1.7 BBIYMCIISITh OTHOCUTENBHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO MacChl BELIECTB
1.8 BBIUHCIISITh MACCOBYIO O XUMHUYECKOTO JIEMEHTA 10 GopMyJie COSTMHEHHS,
1.9 BBIYMCIISITh MACCOBYIO JOJIFO BEILIECTBA B PACTBOPE
110 MPUMEHITh €CTECTBEHHOHAYYHBbIE METOJbl TO3HAHHWS — HaOIIoIeHHe, HW3MEpEeHHeE,
) MOJICJIMPOBAHHUE, IKCIIEPUMEHT (peaJIbHbI U MBICIICHHBIN )
2 [To Teme: «BakHeime NpeACTaBUTENN HEOPTaHUYECKUX BEILIECTBY
2.1 PACKpBIBATh CMBICJI OCHOBHBIX XUMHUYECKHUX MOHSATUN: OKCUJI, KUCIIOTa, OCHOBAHUE, COJIb
29 OMpENENATh TPUHAMICKHOCTh BEIIECTB K OMNPENEIEHHOMY KIIACCy COEIWHEHHUM 10
' dbopmynam
2.3 KJ1acCU(UIIMPOBATh HEOPTAHUYECKHUE BEIIECTBA
XapakTepu30BaTh (OMUCHIBATh) OOIIME XUMHUYECKHE CBOWCTBA BEIIECTB PA3IUYHBIX
24 KJIaCCOB,  MOATBEp)KJIas  ONHUCAHME  MpPUMEpPaMU  MOJEKYJISPHBIX  ypaBHEHUU
COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUN
25 MIPOTHO3UPOBATh CBOMCTBAa BELIECTB B 3aBUCUMOCTHM OT HMX KAaue€CTBEHHOIO COCTaBa,
] BO3MOKHOCTH ITPOTEKAHUsI XUMUYECKUX MPEBPAILIEHUN B PA3JIMYHBIX YCIOBUSIX
ClieloBaTh IpaBWjIaM  IMOJb30BAaHUS XMUMHUYECKOM TMOCynodM u  J1abopaTopHBIM
26 o0opynoBaHHEM, a TaKXe MpaBuUiaM OOpalleHHUs C BEIIeCTBAMU B COOTBETCTBUH C
) WHCTPYKIUSMH TI0 BBITTOJIHEHUIO J1a00PaTOPHBIX XHMHUYECKUX OIBITOB IO MOJYYCHUIO H
COOMpPAaHMIO Ta3000pa3HBIX BEIIECTB (BOJAOPOJAa M KHUCIOPOJA), TMPUTOTOBICHUIO
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pacTBOpPOB C OMPEAEIEHHON MAaCCOBOM J10JI€H PaCTBOPEHHOIO BEUIECTBA, INIAHUPOBATh U
MPOBOANTh XUMHUYECKHE SKCIEPUMEHTHI IO PACIHO3HABAHUIO PACTBOPOB IIEIOYEH U
KHCJIOT C TIOMOIIbIO MHIUKATOPOB (JIAKMYC, heHON(DTATCHH, METHIIOPAHXK U IPYTHE)

2.7

IIPOBOJIUTH PACYETHI 10 YPABHEHUIO XMMUYECKON peaKIuu

ITo teme: «llepnoanyecknii 3akoH U [lepuoandeckas cucreMa XMMUYECKUX 3JIEMEHTOB
H. W. Menneneea. Ctpoenue aTtomMoB. XuMHUYecKas CBs3b. OKHUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIC PEAKIIMID

3.1

PaCKpBIBATE CMBICIT OCHOBHBIX XUMHUYCCKUX MMOHSATHH: AApO aroma, BJIGKTpOHHBIf'I cIIon
aToMa, aTOMHas Op6I/ITa.HI), paanycC aroMa, XUMHUYCCKasd CBA3b, IOJAPHAA W HCIIOJAPHAA
KOBAJICHTHAsA CBsA3b, JJICKTPOOTPULATCIIBHOCTb, HOHHAsA CBsA3b, HMOH, KaTHOH, AHHOH,
CTCIICHb OKHCJICHHUA

3.2

KHaCCI/I(bI/II_[I/IpOBaTL XUMHNYCCKHUEC 3JICMCHTHI
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ONUCBHIBaTh U XapakTepu3oBaTh TabmuuHyro ¢opmy Ilepuoguueckoil  cuCTEMbI
XMMHUYECKHX 3JIEMEHTOB: pa3iuyaTh IOHATUS «rjaBHas noarpynna (Arpynma)» u
«oboynas noarpynmna (brpynna)y, «manbiey u «00JIbLINE» NEPHObI
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packpbiBaTh cmbici Ilepuonnueckoro 3akona [[.M. MenneneeBa: neMOHCTpUpPOBATH
[MOHUMAHUE NEPUOJUYECKONM 3aBHCUMOCTH CBOWCTB XUMHUYECKHX 3JIEMEHTOB OT HX
1ojoxeHus B [lepuoanyeckon cucreme

3.5

COOTHOCUTb 00O3HaueHus, KOTopble uMeroTcst B Tabnuue «llepuoauueckas cucrema
XUMHYeCcKHX 1eMeHToB [I.11. MenzeneeBa» ¢ YMCIOBBIMU XapaKTEPUCTUKAMU CTPOCHUS
aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB M 3apsj sapa, OOIIee YUCIO 3JIEKTPOHOB U
pacripeie/ieHue UX 110 3JIEKTPOHHBIM CIIO0SIM)

3.6

OMnpeaciATb CTCICHb OKUCJICHUA 3JICMCHTOB B 6I/IHapHBIX COCAMHCHUAX

3.7

OIPCACIIATL BUJ XUMHYECKON CBSI3H (KOBaJ'IeHTHaH n I/IOHHaﬂ) B HCOPraHU4CCKHUX
COCAMHCHUAX

9 KJIACC

Kon
MpoBepsieMo
1)
pe3yJbTara

IIpoBepsiemble peAMeTHbIE Pe3yJIbTATBI 0CBOCHUS OCHOBHOM 00pa30BaTe/ibHOI
NMPOrpaMMbl OCHOBHOI0 00111er0 00pa30BaHUsA

1

ITo Teme: «BeliecTBo U XUMHUYECKas pCaKnusa»

1.1

PacCKpbIBaTb CMBICI OCHOBHBIX XHWMHUYCCKUX TTOHATHH: pacTBOp, OJICKTPOJIUTHI,
HCOJICKTPOJIUTBI, OSJICKTPOJIUTUUCCKAA Aucconuranuvsda, pCeakuuu HNOHHOTO O6M6Ha,
KaTaJiu3aTop, XHMHUYCCKOC pPAaBHOBCCHC, O6paTI/IMBIC n H606paTI/IMI>Ie pCaKluu,
OKHCJIIMTCIIbHOBOCCTAHOBUTCIILHBIC PCAKIINH, OKUCIUTCIIb, BOCCTAHOBUTCIIb, OKHUCJICHUC
U BOCCTAHOBJICHHC, aJUIOTPOIIUA, aM(bOTepHOCTB, XUMHNYCCKasA CBA3b (KOBaHeHTHaH,
HWOHHAas, MeTananecxas[), KpuctajlsinyccKasd pGIHéTKa, CIINIaBbI, CKOPOCTH XHUMHYICCKOMN
pPCaKuu

1.2

WJUIIOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XUMHUYECKMX IOHATHUI M IPUMEHATH 3TU
ITOHATHUS ITPU ONMCAHUY BELIECTB U UX NIPEBpPALICHUI

1.3

COCTaBJIATh YPABHEHUS SJIEKTPOJUTHYECKON THUCCOLMALNNA KUCIOT, WEJI0UYEeH U COJIEH,
TMIOJIHBIE U COKpalIEHHbIC YpaBHEHUS peaKlnii HOHHOro oOMeHa

1.4

PAaCKpbIBATh CYHIHOCTb OKHUCIIMTCIBHO-BOCCTAHOBUTCIIBHBIX peaKI_II/Iﬁ IMOCPpCACTBOM
COCTABJICHUS 3JICKTPOHHOI'O OajlaHca dTHX peaKHI/Iﬁ

1.5

IIPOBOJIUTH PACUETHI 10 YPABHEHHUIO XMMUYECKON peaKIuu
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Ilo Temam: «HemeTasuisl 1 uX coeqUHEHUS» U «MeTajlibl U UX COEIAUHEHUI»

2.1

XapakTepu30BaTh (OMHCHIBAThH) OOHIME M CrHenu(puIeckne XUMHUYECKHE CBOWCTBA
IIPOCTBIX U CIIOJKHBIX BELIECTB, IIOATBEPXKAAs ONMCAHUE MPUMEPAMH MOJCKYJISPHBIX U
VMOHHBIX YPaBHEHUM COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUN

2.2

COCTaBJISITb YPAaBHCHUSA peaKuHﬁ, MOATBCPKAAIOIMUX CYHICCTBOBAHUC TCHETHYCCKOMN
CBS3H MCXKAY BCHICCTBAMU PA3JIMYHBIX KJIACCOB
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IIPOrHO3UPOBATH CBOMCTBa BCIHICCTB B 3aBHCUMOCTH OT HUX CTPOCHHUSA, BO3MOKHOCTHU
IMPOTCKAHUA XUMHUYCCKUX npeBpameHHﬁ B pa3JIMYHLIX YCIIOBHUAX
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ClIeIOBaTh MpaBWJaM TOJB30BAHUS XUMHUYECKOW TIMOCYI0M ©  JIaOOpaTOpPHBIM
00OpyZIOBaHUEM, a TAKXKE TpaBWIIaM OOpAIICHUs C BEUIECTBAMHU B COOTBETCTBHH C
WHCTPYKIUSMH TI0 BBITOJIHCHUIO Ta0OPATOPHBIX XUMUYECKHX OIBITOB 110 TIOTYYEHUIO U
coOMpaHHIO ra3000pa3HBIX BEIIECTB (aAMMHAaKa M YIJIEKHCIIOro ra3a)

2.5

NPOBOAUTH PEAKLUU, MOATBEPKAAIOIINE KAYECTBEHHBIH COCTAaB Pa3IMYHBIX BEIIECTB:
pacro3HaBaTh ONBITHBIM IMYTEM XJIOPHI-, OpoMuI, HOau I, KapOoHart, ¢pocdat, cuamukar,
cynbhaT, THAPOKCHIMOHBI, KAaTHOHBl aMMOHHS, HOHBI HM3YYEHHBIX METaJJIOB,
MPUCYTCTBYIONINE B BOJAHBIX PaCTBOPaX HEOPraHMYECKHX BEIIECTB

[To Teme: «XUMHS M OKPY’KAIOILIAsl CPEIay

3.1

pacKpbIBaTh CMBICI OCHOBHBIX xuMuueckux noHsatuil: [IJIK BemectBa; koppo3us
METaJJIOB

3.2

MPUMEHSTh OCHOBHBIE OIEpaIli MBICTUTEIBHON JEATENbHOCTH — aHallu3 U CHUHTE3,
CpaBHEHHE, OOOOIIEHUE, CHUCTEMATH3AIMIO, BBISBICHUE MPHYUHHO-CIICICTBEHHBIX
CB3eM — Uil W3Y4YCHHs] CBOMCTB  BEIIECTB W  XUMUYECKUX  PEaKIUi;
€CTECTBCHHOHAYYHBIC METO/IbI MTO3HAHUS — HAOIIO/ICHUE, U3MEPEHUE, MOICIUPOBAHNE,
SKCIIEPUMEHT (peajbHbIl U MBICICHHBIN)
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INPOBEPAEMBIE JIEMEHTBI COAEPKAHUA

8 KJIACC

Kon

HpOBepﬂeMblﬁ JIECMECHT COACPKaHUSA

1

HepBOHaanH)HI)IG XUMHWYCCKUC ITOHATHUA

1.1

[Ipenmer xumuun. Ponp XMMHM B )KU3HU YEIOBEKA. XMMHUS B CUCTEME HayK. Tena u BelecTsna.
du3nYecKre CBOMCTBA BEIIECTB. ATperaTHOE COCTOSIHUE BEIIECTB

1.2

[TonsTHe 0 MeToAax Mo3HaHWA B XUMHH. YucThie BemiecTBa U cMecu. CriocoObl pa3aeiieHust
cMecel

1.3

ATOMEI 1 MOJICKYJIBI. Xumudeckue 3J1eMeHThI. CUMBOJIBI XMMAYECKUX 3JIECMCHTOB. HpOCTI)IG
H CJIOKHBIC BCIICCTBA. ATOMHO—MOJ’IGKy.TIHpHOC YUYCHUC

1.4

XuMuueckas Q)opMyﬂa. BanenTHOCTE aTOMOB XMMHUUYECKUX 3JIEMEHTOB. 3aKOH ITOCTOSHCTBA
coCTaBa BCIICCTB. OrHocurenpHas aroMHas Macca. OTHOCHTCIbHAS MOJICKYJIsIpHadg Macca.
MaccoBas 1015 XMMHYECKOT0 3JIEMEHTa B COEAUHECHUH

1.5

KonuuectBo BemectBa. Monb. Monsipaast macca. B3auMocBs3p KoinudecTBa, Macchl U 4ucia
CTPYKTYPHBIX eIMHHUII BenecTBa. PacuéTel mo opMmynaM XUMUYECKUX COSTUHEHUI

1.6

dusnuecke U XUMHYECKHE SBJICHHA. XUMHUUYECKasd pcaknuuga u eé IMPU3HAKH. 3akoH
COXPaHCHMSI MAacChl BEIIECTB. XHMHYECKHE YypaBHeHUs. Kiaccudukanuss XUMHYECKHX
peakiuii (COeTMHCHHUS, PA3JIOKCHHUSI, 3aMCIICHMsI, 0OMEHa)

1.7

XUMHUYECKUH SKCIEPUMEHT: 3HAKOMCTBO C XMMHYECKOH IMOCY/IO0#, ¢ mpaBmjiaMu pabOTHl B
nabopatopuu M IpuéMamu oOpalieHus ¢ JabopaTOPHBIM 000pYIOBaHHEM, M3Y4YEHUE U
onmucaHue (PU3MUECKUX CBOMCTB OOpPa3OB HEOPTraHWYECKHX BEIIECTB, HAOIIOACHUE
¢u3nyeckux (IUIaBIEHUE BOCKA, TasHHUE JibJja, pacTHUpaHHe caxapa B CTYIKEe, KUIIEHUE U
KOHJIEHCAllUg BOJIbI) U XMMHMYECKUX (TOpPEHUE CBEYH, MPOKAJIMBAHWE METHOW IPOBOJIOKH,
B3aUMOJICHCTBHE MeJla C KHUCJIOTOH) sBJIeHUI, HaONIOJEHHWE U OIMCAHUE IPHU3HAKOB
MIPOTEKaHUs XMMUUECKUX peaklnil (pa3jioKeHHne caxapa, B3auMO/IeHCTBUE CEPHOI KUCIIOTHI C
xjopuioM Oapus, pasnoxenue ruapokcuna meau(ll) npum HarpeBanuu, B3anmojeiicTBue
xene3a ¢ pactBopoM conu Meau(Il), m3ydenue crmocoOoB pasnereHus cMeced (C TOMOMIBIO
MarHuTa, (uUiIbTpOBaHUE, BbIIApUBAHHE, AMCTWILIALMSA, Xpomartorpadus), NpPOBEICHUE
OYHMCTKH TOBapEHHOW COJH, HAOJIOACHWE W ONMUCAHWE PE3YJIbTATOB IPOBEICHUS OIBITA,
WUIIOCTPUPYIOIIETO  3aKOH  COXPaHEHUs  MacChl, CO3/laHHME  MoJesledl  MOJIeKYJ
(1apocTep’KHEBBIX)

Baxnerime npeicTaBuTeNId HEOPraHUYECKUX BEIIECTB

2.1

Boznyx — cmech rasos. CocraB Bo3nyxa. Kuciopoa — 3yeMEHT M IPOCTOE BEIIECTBO.
Haxoxpaenue kuciaopoga B mnpupoze, (u3MuecKue M XUMHYECKHE CBOICTBa (peakiuu
ropenusi). Oxcuapl. Ilpumenenne xucimopona. CrocoObl TMONMydeHUS KHCIOpoJa B
naboparopun ¥ TnpombluieHHOCTH. KpyroBopoT kucimopoga B mnpupoge. O30H —
AJUIOTPOIHASL MOJU(PHUKAIHS KHCIOPOAa

2.2

TermoBoit >PQekT XUMHUYECKOH peakuud, TEPMOXMMHUYECKHE ypaBHEHHS, D5K30- U
SHAOTEPMUYECKNE PEAaKUMH. TOIUIMBO: Yrojib M METaH. 3arpsA3HEHUE BO3/yXa, YCHICHUE
NapHUKOBOro 3¢ (exTa, pa3pyleHrne 030HOBOTO CII0s
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Bonopon — anemeHt u npocroe BemecTBo. HaxoxxaeHue Bojopoaa B pupose, GU3HUecKue u
XMMHUYECKUE CBOMCTBA, IPUMEHEHHE, CIOcO0b!I nosyueHus. Kuciorsl u conu
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Mounsipabiii 00bEM ra3oB. PacuéThl o XUMHUYECKUM YpaBHEHUSIM

2.5

Oduznyeckue CBOWCTBA BOJbl. Boma kak pactBoputenb. PactBopsl. HackilieHHbIE U
HEHACBILICHHBIE PacTBOPhI. PacTBOpUMOCTh BellecTB B BoAe. MaccoBasi J10J1si BEIIECTBA B
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pactBope. Xumuueckue cBoiicrBa Bojibl. OcHOBaHMsI. Poisib pacTBOPOB B IPUPOJIE U B KU3ZHU
yenoBeka. KpyroBopoT Bojbl B mpUpojie. 3arps3HeHne MPUPOAHbIX BoA. OXpaHa U OYMCTKA
IPUPOJIHBIX BOJ

2.6

Knaccudpukanus Heopranmueckux coenuHeHnid. Oxcuapl. Kimaccudukamust OKCHIOB:
coneoOpasyromue (OCHOBHBIC, KHCIOTHBIE, aM(OTEepHbIE) U  HECOoJIcoOpas3yromue.
Homenkiarypa okcuaoB. ®dusnueckue M XUMUYECKHE cBoOWcTBa OKCUIOB. l[lomyuenue
OKCHJIOB

2.7

OcHoBanusa. Kiaccudukanuss ocHoBaHWK: MIENOYM M HEPACTBOPHUMBIC OCHOBAHHS.
Homenkiarypa ocHoBanuii. dusnyeckne U XMMHUYECKHE CBOWCTBa OocHOBaHUM. [lomyuenue
OCHOBaHU

2.8

Kucnotel. Knaccuduxanus xucnor. Homenknatypa kuciaor. Ou3ndeckue U XUMHUYECKUE
cBoiicTBa kucioT. Psin aktuBHoctu MetaiuioB H.H. bekerosa. [lonyyenue kuciot

2.9

Comu. Homenknarypa coseii. dusnyeckue M XUMUUYECKHe cBoMcTBa coiiedd. [lomydenue
coJIeH

2.10

I'eneTnyeckas cBs3b MCIKKAY KJIaCCAMU HECOPTaHUICCKUX COG,I[I/IHCHI/Iﬁ

2.11

XUMHUYECKUH SKCIIEPUMEHT: KaYeCTBEHHOE OIpe/IeIeHNe COJepKAHUS KUCIOPOAa B BO3IyXe,
NOJIydeHHe, coOupaHMe, pacllo3HAaBaHUME W HM3y4YEHHE CBOWCTB KHUCIIOPOJA, HaOIIOJCHHE
B3alMOJICICTBUS BELIECTB C KHCIOPOJOM U YCIIOBUS BO3HMKHOBEHMSI M IIPEKpALICHUS
ropeHust (moxapa), O3HaKOMJIEHME C oOpa3lamMM OKCUIOB M OIMCAaHUE HUX CBOICTB,
MoJIydeHue, CcoOupaHue, pacro3HaBaHUE M H3YyYEHHUE CBOWCTB Bojopoaa (ropeHue),
B3auMojieiicteue  Bojopoga ¢ okcuaoM  Mmeau(Il)  (BO3MOXHO — MCIOJIB30BaHME
BUJICOMATEPHAJIOB), HAOOeHNE 00Pa3IoB BEIIECTB KOJIMYECTBOM | MOJIb, MCCIEIOBAHHE
0COOEHHOCTEH pacTBOPEHUs BELIECTB C pa3IMYHONM pPACTBOPUMOCTHIO, IPUTOTOBJIEHUE
pacTBOpPOB C OMNpPEIEIEHHOW MAacCOBOW JOJIEM PAaCTBOPEHHOIO BEIIECTBA, B3aUMOJCHCTBUE
BOJIbI C MeTaJUlaMU (HaTpUeM U KaybLieM) (BO3MOXHO HCIIOJIb30BaHUE BHUJICOMATEPUAIIOB),
OIIpe/IeJIEHUE PacTBOPOB KHUCIOT M IIENOYEeH C MOMOILBIO HWHIMKATOPOB, HCCIIEJOBaHHE
00pa31i0oB HEOPraHNYECKUX BEIIECTB Pa3IMUHBIX KJIACCOB, HAOIIOJACHNUE U3MEHEHHs OKPAaCKU
MHAMKATOPOB B pacTBOpPAxX KUCIJIOT U LIEJIOUEH, n3yuyeHre B3aumoeiicteus okcuna meau(ll) c
pPacTBOPOM CEPHOM KHUCIIOTBI, KHCIOT C MeTajlllaMH, PeakUMi HeHTpain3anuu, MojrydyeHue
HEPACTBOPUMBIX OCHOBAHMM, BBITECHEHHE OJHOTO METajula JIpPYI'MM M3 pacTBOpa COJIH,
pellieHHe S3KCIEPUMEHTAIbHBIX 3a7ad Mo Teme «BakHeimme kiacchl HEOPraHMYECKUX
COCIMHEHUI»

Ilepuonuueckuii 3akoH u [leproanyeckas cucrema XuMuIeckux 3smemeHToB J[. 1.
MenaeneeBa. CTpoeHre aToMOB. XUMUYECKas CBsI3b. OKUCIUTEIHbHO-BOCCTAHOBUTEIbHbIC
peakuuu

3.1

[TepBble TONBITKH KIacCH()UKAMM XUMUYECKUX IeMEeHTOB. [loHsATHE O rpymmax cXOmHBIX
ANIEMEHTOB (LIECJOYHbIE W IIEJIOYHO3EMEIbHBIE METAJUIbl, TaJOreHbl, HHEPTHHIC TIas3bl).
DeMeHTBl, KOTOpBIe 00pa3yroT aM()OTEpHBIE OKCUIBI M THIPOKCHIBI

3.2

Ilepuonuueckuit  3akoH. Ilepuoamyeckas cucremMa XuUMHYECKHUX 3neMeHToB J[.U.
MenneneeBa. KopoTtkonepuoanas u juimHHONepuoaHas (Gopmbl [lepuoanueckoid CUCTEMBI
xumuueckux syemMeHToB .M. MenneneeBa. Ilepuonbr u rpynmbl. DU3HUECKHN CMBICT
MOPSIAKOBOTO HOMEPA, HOMEPOB MEPUOIA U TPYIIIIHI JIEMEHTA
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Crpoenue atoMoB. CocTtaB aTOMHBIX saep. M3oTonbl. DnekTpoHbl. CTpoeHHE 3IEKTPOHHBIX
00oJiouek aroMoB MepBbIX 20 XMMHUYECKUX 3JeMeHTOB I[lepmommueckoit cucremsr JI.H.
MengeneeBa. XapakTepuUCTUKa XHUMHYECKOTO 3J€MEHTa [0 €ro MOJOXEHUI B
[Iepuonnueckoii cucreme /.. Menneneesa

3.4

BaKOHOMepHOCTI/I HU3MCHCHUA paauyCa aTOMOB XMMHYCCKUX 3JICMCHTOB, MCTAJVIMYCCKUX H
HEMETAJNIMYSCKUX CBOMCTB II0 rpyiiaM 1 1nepuolam. 3HaueHHne Hepnozmqecxoro 3aKOHa "
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[lepnonnueckoil CUCTEMBI XMMHUYECKUX JJIEMEHTOB JUIsl Pa3BUTHUS HAayKH U npaktuku. [[.1.
MeHeneeB — y4€HbIM U rpakJIaHUH

3.5

Xumuueckas CBSI3b. KoBanenrnas (momnsipHas u HEMNoJIsIpHast) CBSI3b.
DIEeKTPOOTPUIIATEILHOCTh XUMHUYECKHX dJIeMeHTOB. MloHHAas cBs3b

3.6

Crenenp okuciienus. OKUCIUTEILHOBOCCTAHOBUTCILHBIC pCaKkuuu. HpOLIGCCBI OKHCJICHUSA U
BoccTaHoBIeHMA. OKHCIUTEIN M BOCCTAHOBUTECIIN

3.7

XUMHUYECKUH HKCIEPUMEHT: H3y4YeHHEe OO0pa3IOoB BEIIECTB METANIOB U HEMETaJlIOB,
B3aUMOJICICTBUE TMAPOKCH/Ia IUHKA C PACTBOPAMHU KUCJIOT U LIEI0YEH, TPOBEACHHUE OIBITOB,
WUTIOCTPUPYIOIIUX TMPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX —peakuuii (ropeHue,
pEaKIuu pas3oKeHus, COSTUHEHHS])

9 KJIACC

Kon

HpOBepﬂeMblﬁ JIEMECHT COACPKAaHUSA

1

BemectBo u xumunyeckas peakuus. Ilosropenue

1.1

Ilepnonnueckuit  3akoH. Ilepmoguueckas cucrema XuMuuYeckux dieMeHtoB .U
MengeneeBa. CtpoeHHE aTOMOB. 3aKOHOMEPHOCTHM B HM3MEHEHHMHM CBOWCTB XUMHUYECKHX
AJIEMEHTOB MEPBBIX TPEX MEPUOAOB, KaJIMs, KalIbLUs U UX COCIMHEHHM B COOTBETCTBUH C
II0JIO’KEHUEM 3JIEMEHTOB B [lepuonyeckoil CUCTEME M CTPOEHUEM X aTOMOB

1.2

CTpOCHI/Ie BCIICCTBA: BHUABI XHMHYECKOH CBSA3H. THIIBI KPpUCTAJUIMICCKUX peI_HéTOK,
3aBHCHUMOCTh CBOICTB B€OICCTBa OT THUIIA KpHCT&JIJIH‘IGCKOfI pGHIéTKI/I n BHAA XHUMHYICCKOM
CBA3HU. KﬂaCCH(bHKaHHH W HOMCHKJIaTypa HCOPraHMYCCKHX BCIICCTB (MC)K,I[yHapOI[HaH n
TpI/IBI/Ia.HBHaH). XHWMHUYECKHE CBOMCTBA BCIICCTB, OTHOCAIIMUXCA K Ppas3IMYHbIM KjacCaM
HCOPIraHNMYCCKUX COGHHHCHHﬁ, T'CHCTHUYCCKAS CBA3b HCOPIraHNMYCCKUX BCIICCTB

1.3

Knaccudukanus XUMHUYECKUX PEaKIUN MO pPa3lIW4YHBIM MpU3HAKaM ([0 YUCIYy U COCTaBy
YYaCTBYIOUIMX B PEAKIUH BEIIECTB, IO TEIIOBOMY 3(PQeKTy, M0 HM3MEHEHUIO CTeleHei
OKHUCJICHUS XUMHUYECKHUX JIEMEHTOB, IO 0OpAaTUMOCTH, MO YYacCTHIO Karaiau3aTopa). JK30- U
OHAOTEPMUYECKUE PpEaKlUMM, TepMOXUMHUYecKue ypaBHeHus. llondarue o ckopoctu
XUMHUYECKOU peaKluu

1.4

IToustHe 00 O6paTI/IMBIX n H606paTI/IMBIX XUMHUYCCKHUX PCAKIUAX. IloHsiTHE O TOMOI€HHBIX U
TCTCPOTCHHLIX PCAKLUAX. IloHnsiTHE O XMMHUYECKOM PaBHOBCCHHU. q)aKTOpI)I, BIIMAKOIIHKE Ha
CKOpPOCTb XUMHUYECKOU pC€aKu 1 IMOJOKCHUC XUMHWYCCKOI'O PABHOBCCHA

1.5

OKHCTUTENbHO-BOCCTAHOBUTENBHBIE  PEAKIMU, DSJIEKTPOHHBIM OamaHCc  OKUCIUTEIBHO-
BOCCTAaHOBUTEIbHOMN peakiuu. CocTaBiIeHUE YPABHEHHI OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIuil ¢ UCII0JIb30BAHUEM METO/]1a DJIEKTPOHHOTO OanaHca

1.6

Teopust 3MEKTPONUTHYECKON AMCCOUMALMH. DJIEKTPOJIUTHI M HEAIEKTPOJIUThL. KaTuoHbI,
aHUOHBL. MeXaHM3M JUCCOIMAIMU BEIIECTB C PA3JIMYHBIMU BUIAMH XUMHUYECKON CBSI3U.
Crenenp aucconuanuu. CuiibHble W clabble AJIEKTPONUTHL. Peakunu HOHHOrO OOMEHa.
YcnoBuss TPOTEKaHWs peaKIWid HWOHHOTO OOMEHa, IIOJIHBIE W COKpalmICHHBIC HMOHHBIC
ypaBHeHUs peakuuii. CBONCTBa KHCIIOT, OCHOBAaHUN U COJIel B CBETe MpeACTaBICHH 00
ANEKTPOIUTHYECKON nucconnanuu. KauectBeHHbIe peakiiuu Ha UoHbI. [loHsTHE O THApPOIHN3E
coJiei

1.7

XVMMHUYECKUN DJKCIIEPUMEHT: O3HAKOMJICHME C MOJCISAMHU KPUCTAJUIMYECKUX PELIETOK
HEOPraHMYECKUX BEIIECTB — METAJUIOB U HEMETAIIOB (TrpaduTa 1 ammasa), CII0KHBIX BEIECTB
(xyjopuza HaTpus); HUCCIEAOBAaHHE 3aBHCHUMOCTH CKOPOCTH XHMHMYECKOH pEaKUMU OT
BO3JCHCTBUS  Pa3IMYHBIX (AKTOPOB; HCCIENOBAHHE DJIEKTPOINPOBOJHOCTH PACTBOPOB
BEILIECTB, Ipollecca TUCCOLMALUU KHUCIIOT, Iieao4ed M cosied (BO3MOYKHO MCIIOJIb30BaHHE
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BUJICOMATEPHAJIOB); TIPOBEICHUE OIBITOB, WUIIOCTPUPYIONIMX MPHU3HAKKA TPOTEKAHUS
peaknuii moHHOro obmeHa (oOpa3oBaHHME OcCajlika, BBIICICHHE Ta3a, 0Opa30BaHUE BOJIbI);
OTBITOB, WLUTIOCTPUPYIOIIUX  MPUMEPhl  OKHCIUTEIBHO-BOCCTAHOBUTEILHBIX  pEaKInn
(ropeHHe, peakuu pasjoXKEeHUs, COCAMHEHUS); PacliO3HaBaHHE HEOPTaHUYECKUX BEIIECTB C
MIOMOIIHI0 KAYSCTBCHHBIX PEAKIIMI HA HOHBI;, PEIICHUE YKCIICPUMEHTAIBHBIX 3a/1a4

Hemerannsl u nx COCAMHCHUA

2.1

OO01as xapakTepucTruka rajioreHoB. OcoOOEHHOCTH CTPOEHUS! AaTOMOB, XapaKTEPHbIE CTEIIEHU
okucienus. CTpoeHne U (PU3MYECKHE CBOMNCTBA MIPOCTHIX BEIIECTB — TAJIOTEHOB. XHUMHYCCKUC
CBOMCTBa Ha IpUMEpe XJyiopa (B3aMMOJCHCTBHE C METaUIaMH, HEMETaJUIaMH, LIEJI0YaMHu).
Xnoposonopon. CoinsHasg KHCJIOTa, XMUMHUYECKHE CBOWCTBA, NOJNyY€HHE, NPHMEHEHUE.
JleficTBue xJiopa M XJOPOBOZOPOJA HAa OPTraHU3M YeJOBEeKa. BaxkHelmme XJIOpHIbl U UX
HAaXOXJICHUE B IIPUPOJIE

2.2

OOmas xapakrepuctuka 31eMeHTOB VIA-rpynmbl. OcoOEHHOCTHM CTPOEHHUS aTOMOB,
XapakTepHble cTerneHn okucieHus. CTpoeHue U pU3NUecKue CBOWCTBA MPOCTHIX BEUIECTB —
KHCJIOPO/ia U Cephl. AJTIOTPOIHBIE MOAU(PHUKAIINN KACIOPOIa U Cephl. XUMHUECKUE CBOHCTBA
ceprl. CepoBosiopoJl, cTpoeHue, (pu3nyeckrue U XxuUMHU4Yeckre cBoicTBa. OKCHIBI cepbl Kak
IPEJICTAaBUTENIN KUCIOTHBIX OKCHI0B. CepHast Kuciora, Gu3nyecKue U XMMUYECKHE CBOHCTBA
(oOme kak mpeAcTaBUTENs Kiacca KUCIOT U crenuduueckue). XUMHUYECKHUE PpEeaKIHH,
JeXalue B OCHOBE MPOMBIIUIEHHOTO CIIOCO0a IOJIydeHusl CepHOM KHUCIOTHL lIpuMeHeHne.
Couin cepHOM KHUCIIOTBI, KayeCTBEHHasl peakius Ha cynbdar-uoH. HaxoxaeHnue cepbl U eé
COCIMHEHUN B Npupojae. XUMHUYECKOE 3arpsi3HEHHE OKPYXKAIOWIEH Cpelbl COCIMHEHUSIMU
ceppl  (KUCIIOTHBIE JOXIM, 3arpsA3HEHHE BO3JyXxa U  BOJOEMOB), CIOCOOBI  €ro
IIPEAOTBPALLICHUS
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OOmass xapakrtepucTuka »31eMeHToB VA-rpynmnbel. OcoOEHHOCTH CTPOCHHS aTOMOB,
XapaKTepHbIe CTENEHH OKHCIEHUS. A30T, paclpocTpaHeHHe B Mpupoje, (pusuveckue u
xumuueckue cpoiictBa. Kpyrosopor azora B mpupose. AMMHUAK, €ro (u3MUECKUe Hu
XMMHYECKHE CBOMCTBa, MOiydeHHe W mnpuMmeHeHue. Cold aMMOHHUS, UX (QHUIUUYECKHE U
XMMHYECKHE CBOICTBa, MpuMeHeHue. KauecTBeHHas peakiysi Ha MOHbI aMMOHUS. A30THas
KHUCJIOTa, € MoiydyeHue, (PU3nYecKue U XMMUYEeCKHe CBOICTBa (0OIIMe Kak MpeacTaBUTeNs
KJlacca KHCJIOT U crniennduueckue). Vcnonb3oBaHue HUTPATOB U COJIEH aMMOHUS B KaueCTBE
MUHEPATBHBIX YAOOpeHU. XUMHYECKOe 3arps3HEHHUE OKPY)KAIOIIeH Cpeabl COeIUHEHUSIMU
a3oTa (KMCJIOTHBIE JI0’K/H, 3arpsi3HEHUE BO3/yXa, I0UYBbl U BOJOEMOB)
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®docdop, ammorponHeie Moaudukanuu dochopa, GU3MUECKUE W XHUMHUYECKHE CBOMCTBA.
Oxkcun ¢ochopa(V) u dochopnas kuciaora, ¢Gu3MUECKHEe U XUMHUYECKHE CBOWCTBA,
noaydenue. Mcnonp3zoBanue ¢pocdaToB B KaueCcTBE MUHEPAIBHBIX YI00pEHHIMA

2.5

OO6mas xapakTtepuctuka d1aeMeHTOB [V A-rpynmbel. OcCOOEHHOCTH CTPOEHHS aTOMOB,
XapaKTepHbIE CTENEHU  OKHUCJICHUS. VYrnepon, IJIOTPOTHBIE  MOAU(UKAIUH,
pacnpocTpaHeHue B Tmpupoae, (U3WUECKHe W XHUMHUYECKHE CBOWCTBA. AncopOrus.
KpyroBopor yraepoma B mpupone. Okcuasl yriaepoaa, ux (U3MYECKHEe W XHUMHUYECKHE
CBOMCTBA, NIEWCTBHE HA JKMUBBIE OPraHU3MBI, MOJYYCHHE M TPUMEHEHHE. DKOJIOTHYECKUE
npoOsieMbl, cBsi3aHHBIE ¢ oOKcuaoM yriaepoaa(lV); rumote3a rno0aibHOrO MOTEMICHUS
KIIUMaTa; MapHUKOBBIHA d(h(PekT. YTomapHas KUcioTa u €€ coliv, NX (PU3HIECKUe U XUMHUCCKUE
CBOIiCTBa, mMoOdy4YeHHe | npuMeHeHue. KauecTBeHHass peaknuss Ha KapOOHAT-HOHBI
Hcnonib30Banne KapOOHATOB B OBITY, MEIUITMHE, POMBITINICHHOCTH U CEIIbCKOM XO3SICTBE

2.6

[TepBoHauaNbHBIC MOHATHS 00 OPraHMYECKHX BEIIECTBAX KaK O COCIMHEHUSAX yriepojaa
(MeraH, 3TaH, ATHJIEH, AlETHJICH, STaHOJ, TJIMLEPHUH, YKCycHas kucioTa). X cocrtaB u
XUMHYecKkoe crpoeHue. [loHsTHE O OMOJIOTMYECKH BaXKHBIX BEIISCTBAX: KHpax, Oenkax,
VIJE€BOJAaX — W UX POJM B KU3HM 4eloBeKa. MarepuanbHOE €IMHCTBO OPraHUYECKUX HU
HEOPraHUYECKUX COCIMHEHUN
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2.7

Kpemuwmii, ero Qusnueckue ©u XUMHUYECKHE CBOHCTBA, MOJYyYCHHE W NIpPUMEHECHHE.
Coenunenus kpemHus B mnpupoje. OOmue mnpezacraBieHus o0 oxcuje kpeMHusi(IV) u
KpeMHHEBOM kucioTe. CHIIMKAThI, MX UCTIOJIb30BaHUE B OBITY, MEAMIIMHE, IPOMBIIIUIEHHOCTH.
Baxneiime ctpoutenbHble MaTepHalibl: KEpaMUKa, CTEKJIO, LIEMEHT, OETOH, *kene300eToH.
[IpoGembl 0€3011aCHOrO UCIIOJIb30BAHMSI CTPOUTENBHBIX MAaTEPUATIOB B IOBCETHEBHOM KU3HU

2.8

XUMHUYECKUH DKCIEPUMEHT: H3y4eHHE OOpa3loB HEOPTaHWYECKUX BEIIECTB, CBOMCTB
COJISTHOM KHCIIOTBI; IPOBEAECHUE KAaYEeCTBEHHBIX pEaKIUil Ha XJIOPUI-UOHBI U HaOII0/IeHUe
IPU3HAKOB MX IPOTEKAHUS; ONIBITHI, OTpa)karouiue (QU3NYECKMe M XUMHUYECKHE CBONCTBA
raJIoOTeHOB U MX COCTUHEHUH (BO3MOXHO HUCIOJIb30BAHUE BUICOMATEPUAIIOB); O3HAKOMIICHHUE
c o0pasmamMu XJOpHIOB (TaJIOTEHWJOB); O3HAKOMJICHHE C oO0pasnamMu cepsl U eé
COEJMHEHUSIMH (BO3MOXKHO MCIIOJIb30BaHME BHJEOMATEpHANIOB); HAOJIOJIEHHE Ipolecca
oOyriauBaHusl caxapa IOJ J€HCTBUEM KOHIEHTPUPOBAHHOM CEpHOW KHCIOTHI; U3yU€HHE
XMMHUYECKHX CBOWCTB Pa30aBICHHOW CEPHOM KHUCIOTHI, IPOBEAECHUE KAaUeCTBEHHON peakLuu
Ha Cyib(paT-uoH W HaAOJIIOJCHUE MpHU3HAKA €€ MPOTEKaHMsS; O3HAKOMIICHHE C (PH3MUYECKUMH
cBoiicTBaMM  a30Ta, (ochopa M UX COEAMHEHHH  (BO3MOYKHO  MCIIOJIb30BaHHE
BUJICOMATEPHAIIOB), 00pa3iaMu a30THBIX B (GOCPOPHBIX ya0OpeHuit; morydyeHne, cooupanue,
pacro3HaBaHWE U U3yYEHUE CBOKWCTB aMMHAKa; IIPOBEJECHUE KAYECTBEHHBIX PEAKIUil Ha UOH
aMMOHUSL H QochaT-HOH M H3YYCHHE TPU3HAKOB HUX MPOTEKAHHs, B3aMMOICHCTBHE
KOHLIEHTPUPOBAaHHOW  a30THOM  KHMCIOTBI €  MeIpl0  (BO3MOXHO  MCIIOJIb30BaHHE
BUCOMATEPHAJIOB); M3YYCHHE MOJENeH KPHUCTAUIMYECKHX pemeEToK anMasa, rpadura,
¢dynnepeHa;  O3HAaKOMJIEHHME C  IIPOLIECCOM  aIcopOLuU  pacTBOPEHHBIX  BELIECTB
AKTUBUPOBAHHBIM  YIIIEM M YCTPOMCTBOM TPOTHBOTA3a; IMOJlydeHHe, coOupaHue,
pacro3HaBaHWE U U3yYEHUE CBOMCTB YIVIEKUCIIOTO I'a3a; IPOBEJCHUE KAYECTBEHHBIX PEAKIINM
Ha KapOOHAT- M CUJIMKAT-UOHBI M M3YYCHHE NPU3HAKOB UX IMPOTEKAHUS; O3HAKOMIIEHHE C
IPOAYKIMEN CUIMKATHOW IIPOMBIIIJIEHHOCTH; PELICHUE SKCIIEPUMEHTANIBHBIX 3aJa4 10 TEME
«BaxHelmue HeMeTauIbl U UX COSAUHEHUS»

Mertamisl 1 ux COCIMHCHUA

3.1

OO6m1as xapakTepuCcTUKa XMMHUYECKUX JIEMEHTOB — METAJNIOB HA OCHOBAaHUU UX MOJIOKECHHS B
[Tepuoanueckoit cucreme xummuueckux aneMmeHtoB (.M. MeHneneeBa u CTpOeHUsT aTOMOB.
Crpoenue metayioB. Metauinueckas CBsS3b M METaNIMYECKass KPUCTAJUIMUYECKas PelETKa.
DJIEKTPOXUMHUYECKUH Psii HAIPSYKEHU METAJLJIOB

3.2

Ou3nyeckue U XUMHUYECKHe CBoMcTBa MeTauioB. OOmIMe crnocoObl MOJyYEeHUsS METaJUIoB.
[lonaTtue 0 KOppO3WM METAUIOB, OCHOBHBIE CIOCOOBI 3aIIUThI WX OT KOppo3uu. CruiaBbl
(cTanbp, YyryH, JIOPATIOMUHUN, OpOH3a) U UX IPUMEHEHHE B OBITY U IPOMBIIILJICHHOCTH
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[llenounblie MeTaIbl: TIOJIOKEeHUE B [lepuoauyeckoil cucteMe XuMHUecKux anemenToB J[.1.
MenzeneeBa; CTpOCHUE MX aTOMOB; HAXOXJEHHE B npuponae. OuU3nuecKue U XUMHUYECKHE
cBoiicTBa (Ha mpuMepe HaTpusi W Kanus). OKCHUABI W THAPOKCHUILI HATPUS W Kajusl.
[IprumeHeHne EeTOYHBIX METAIIOB U UX COCIMHEHUM

3.4

[[{erouHO3eMENBbHBIE METAJIIIBI MAarHUM M KaJlbIUU: NOJO0KEeHHUE B Ilepuonnueckon cucreme
xuMmudeckux snemeHToB J[.M. MeHeneeBa; CTpO€HHE UX aTOMOB; HaXOXKJECHHUE B MPUPOJIE.
dusznueckne 1 XMMAYECKIE CBOMCTBA MarHus M Kalblnsd. BakHeHIIne COeTUHCHHS KaIbIIUs
(oxcup, ruapokcu, coyn). XKECTKOCTh BOJIBI M CIIOCOOBI €€ YCTpaHEeHHUS

3.5

Amomunuii: nonoxxkenue B Ilepumonuueckod cucreMe XuMHUecKuX aiemeHToB [
MeHnzeneeBa; CTpOEHUE aTOMa; HaXOXKACHUE B Mpupoje. PU3NUecKue U XMMUYECKUE CBOMCTBA
amroMuHUI. AMGOTEpHBIC CBOMCTBA OKCHJIA M THIPOKCH 1A ATFOMHHUS

3.6

XKeneso: nonoxenue B [lepuoanueckoit cucreme xumudeckux siemeHToB .M. MeneneeBa;
CTpOCHUE aToMa; HaxoxjaeHue B npupozge. Pu3nueckue M XUMHUYECKHE CBOWCTBA jKeje3a.
Oxcuppl, ruspokeuibl U conu xenesa(ll) u sxenesa(Ill), ux cocras, cBONCTBA U MOTYYEHHE
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3.7

XVUMUYECKUH OKCIICPUMCHT: O3HAKOMJICHWE C o0OpasllaMd METa/lIOB W CIUIaBOB, UX
(bu3MYECKUMHU CBOMCTBAMH; H3yu€HHUE pPE3yJbTaTOB KOPPO3UH METaLIOB (BO3MOXKHO
WCIIOJIb30BAaHUE BHUEOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJICUCTBHUS OKCHJA KalblUi U
HATpUs C BOJOHM (BO3MOXKHO HCIOJb30BAaHUE BUICOMATEPHUATIOB); HCCIIEOBAHHE CBOWCTB
JKECTKOW BOJBI; TMpoOIlecca TOPEHUs jKejie3a B KHUCIOpoJe (BO3MOXKHO HCIIOIb30BAHUE
BUJICOMATEPHAIIOB); MPU3HAKOB MPOTEKaHWs KAYECTBEHHBIX peakUWid Ha HMOHBI (MarHus,
Kanblusl, anroMunus, nuHka, xenesa(ll) u xeneza(lll), menu(ll); nabmronenue u omnucanue
MPOLIECCOB OKpPAIIMBAaHUS IUIAMEHM HWOHAMHM HAaTpus, Kanus U Kalblus (BO3MOXHO
WCIIOJIb30BAaHUE BHUCOMATEPUATIOB); HCCIIeOBaHWE aM(pOTEPHBIX CBOWCTB THAPOKCHIA
QIIOMUHMS M TUAPOKCHAA LHMHKA; PEIICHUE SKCIEPUMEHTAIbHBIX 337a4 10 TeMe
«BaxHenme MeTalibl U UX COSTUHEHUS))

XHMHMS M OKpYKarolas cpena

4.1

HoBeie maTepuansl um TexHOnoruv. BemectBa W maTepuaibl B IOBCEAHEBHOW KU3HU
yesJoBeKa. XUMHUA U 3JI0pOBbe. be3onacHoe UCIoIb30BaHNE BEIIECTB U XUMHUYECKUX PEAKIIHI
B ObITy. [lepBasi momMoIIb MPU XUMUYECKUX 0XKOTAX U OTPABICHHUAX

4.2

OCHOBBI 3KOJOTMYECKOH T'pPaMOTHOCTH. XHMHYECKOE 3arps3HEHHE OKPYKAIOUIeH Cpebl
[IJIK. Ponp XumMuM B pEUICHUH OHKOJOTHYECKUX MpodieM. IlpupomHble HCTOYHHMKH
yIIIEBOAOPOAOB (Yrojb, MPUPOAHBINA Tra3, HEPTH), MPOAYKTHl HX MEPEepadOTKH, WX POJIb B
OBITY U IPOMBIIIJICHHOCTH

4.3

XUMHUECKUH HKCHEPUMEHT: M3ydeHue oOpa3lioB MaTepuayoB (CTEKJIO, CILJIaBbl METAJUIOB,
N0JIMMEPHbIE MaTEpPHaJIbI)
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IMPOBEPSIEMBIE HA OI'D 11O XUMUWU TPEBOBAHUS K PE3YJIbTATAM
OCBOEHHUS OCHOBHOM OBPA30BATEJBbHOM [IPOI'PAMMOBI
OCHOBHOTI'O OBHIEI'O OBPA3OBAHUS

Kon
nposepsie
MOTo
TpeOoOBaH
us

IIpoBepsiemble TPeGOBAHUS K NMPeIMETHBIM pe3y/jbTaTaM 0a30BOr0 YPOBHS
OCBOEHUSI OCHOBHOI1 00pa3oBaTe/IbHOI MPOrpaMMbl OCHOBHOTIO 00111er0 00pa30oBaHus
Ha ocHoBe PI'OC

HpeHCTaBHeHHeZ

1.1

0 IO03HABAE€MOCTU SIBJICHUU npupoabl, IIOHHUMAHUC 00OBEKTUBHONM 3HAYMMOCTH OCHOB
XUMHUYECKOU HAayKH KakK obnacTu COBPEMCHHOI'O C€CTCCTBO3HAHMA, KOMIIOHCHTA O6H.ICI‘/'I
KYJIbTYPBl H HpaKTHHGCKOﬁ ACATCIIBHOCTH 4YCJIIOBEKAa B YCIOBHAX COBPEMCHHOI'O
O6H.I€CTBa; INIOHUMAaHHEC MECTA XUMHHU CPEAN APYI'UX CCTCCTBCHHBLIX HAYK

1.2

0 HAY4YHbIX MCTOAAaX IMO3HAHHUA, B TOM YHCJIC SKCICPUMCHTAJIBHBIX M TCOPCTUUCCKHUX
MCTOAax HCCIICAOBAaHUA BCHICCTB W U3YUYCHHUA XUMHUYCCKHUX peaKuHﬁ; YMCHUC
HCII0Jb30BaTh MOACIN OJIA 00BACHEHHS CTPOCHUS ATOMOB U MOJICKYJI

1.3

0 cdepax NpodecCHOHATBHON IESITETBHOCTH, CBS3aHHBIX C XHMHEH W COBPEMEHHBIMHU
TEXHOJIOTUSIMH, OCHOBAHHBIMM Ha JOCTHKEHUSX XMMHMUYECKON HAayKu, YTO IO3BOJIUT
oOyyaromumMcsi paccMaTpuBaTh XUMHUIO Kak cdepy cBoeil Oyaymieil mpodeccruoHanbHON
JESTEeTbHOCTH W CJlIeNaTh OCO3HAHHBIM BHIOOP XMMHUHU KaK NPOQHILHOTO MpeaMeTa Hpu
Mepexo/ie Ha YPOBEHb CpelIHero o01ero oopa3oBaHus

Biianenne cucreMol XMMHYECKMX 3HAHUW M YMEHHE IPHUMEHSTh CUCTEMY XUMHUYECKHX
3HaHUM, KOTOpask BKIKOYAECT:

2.1

BAKHEHIINE XUMUYECKUE IMOHATHUS: XMMHUYECKUWA BJIEMEHT, aTOM, MOJEKYJa, BEUIECTBO,
IIPOCTOE U CII0)KHOE BEIIECTBO, OAHOPOJHAS U HEOJHOPOAHAsI CMECh, OTHOCHUTEJIbHBIC
aTOMHAss M MOJIEKYJSIpHAs MacChl, KOJMYECTBO BEUIECTBA, MOJIb, MOJIIPHAs Macca,
MOJISIpHBII 00BEM, OKCHII, KHCIOTa, OCHOBaHHWE, COJb (CPeAHsss), XUMHUECKas peaxius,
PEAKIK COCIUHEHHS, PEAKIIMH PA3JIOKCHUS, PEaKIUU 3aMEIICHHs, PEakIuu OOMEHa,
TeIuIoBol 3¢ (eKT peakluu, 9K30- U SHIOTEPMUUYECKHE PEAKIMU, PACTBOP, MAacCOBas OIS
XUMHYECKOTO 3JIEMEHTAa B COEAUMHEHWHM, MaccoBas JOJs W IPOLICHTHAs KOHUEHTpalus
BEIIIeCTBA B PacTBOpE, SIPO aTOMa, SJIEKTPOHHBIHN CJIOI aToMa, aTOMHasi OpOUTallb, pajnyc
aToOMa, BAJICHTHOCTb, CTEIICHb OKUCJIEHUS, XMMHYECKas CBS3b, JIEKTPOOTPULIATEILHOCTD,
MOJIApHAs W HENOJISIpHAasl KOBAJICHTHAs CBA3b, HOHHAs CBSI3b, METAJUIMYECKAs CBS3b,
KpUCTAUTHYecKasi pemeTka (aroMHasi, HOHHAs, METAJTMYecKas, MOJICKYJspHas), HWOH,
KAaTHOH, aHUOH, 3JIEKTPOJIUT U HERIEKTPOJIUT, SJIEKTPOJUTHYECKAS IUCCOLMALINS, PEaKLIUU
MOHHOTO  OOMEHa, OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIC  PEAKIUH, OKUCIUTEIb U
BOCCTaHOBUTEJb, OKHCIIEHUE M BOCCTAHOBJIIEHHUE, 3JIEKTPOJU3, XMMHYECKOE PaBHOBECHE,
oOpaTtuMbIe U HEOOPATUMBIE PEaKIIUU, CKOPOCTh XUMUIECKOH peakiuu, karamuszarop, [1JIK,
KOPpO3HUsl METAJLJIOB, CILIABBI

2.2

OCHOBOTIIOJIArarolue 3aKOHbl XMMHUU: 3aKOH COXPAHEHHsI MacChl, MEPUOJUYECKUN 3aKOH
JL.W. MenneneeBa, 3aKOH ITOCTOSIHCTBA COCTaBa, 3aKOH ABOraapo
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TEOPUH  XHMHUH: aTOMHO-MOJICKYJISIpHAsi  TEOpHUsS, TEOpUs  DICKTPOJIUTUYECKOU
JIUCCOLIHAINA

Bnagenne ocHOBaMHM XMMHYECKOM I'PaMOTHOCTH, BKHIOanOHleﬁZ

3.1

yYMEHHUE MpaBWIBHO HCHOJIb30BaTh H3yYEHHbIE BELIECTBA W Marepuaibl (B TOM YHUCIIE
MUHEpAJIbHBIC YIO0OPEHHUsl, METAJUIBl M CIUIABBI, MPOAYKTHI TEepepadOTKH NPUPOIHBIX
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MCTOYHHUKOB YTIJIEBOJOPOAOB (yIJisi, TPUPOAHOTO Ta3za, He(TH) B OBITY, CEIHCKOM
X034HCTBE, Ha MPOMU3BOJCTBE M MOHUMAaHHUE 3HAYEHUS JKUPOB, OEIKOB, YIJIEBOJOB IS
OpraHM3Ma uYejloOBeKa; YMEHUE IPOrHO3UpOBAaTh BIMSHUE BEHIECTB M XUMHYECKHX
IIPOLIECCOB HAa OPTaHU3M YEJIOBEKa M OKPYKAIOLIYIO IPUPOIHYIO CPELy

3.2 YMEHHE UHTEIPUPOBATh XMMHUECKHUE 3HAHUS CO 3HAHUSIMH PYTHX YUEOHBIX MPEAMETOB
33 HaJIMYUE OIbITa pabOTHI C Pa3IMUYHBIMA UCTOYHUKAMH UH(DOPMALIUY 110 XUMUU (Hay4HAs U
HAy4YHO-TIONYJIsIpHAs TUTEpaTypa, CIOBapU, CIPABOYHUKHU, HHTEPHET-PECYPCHI)
YMEHHE OOBEKTHBHO OIIEHWBATh WH(GOPMAIMIO O BEIIECTBAX, HMX IPEBPALICHUAX U
34 MPAaKTUYECKOM TNPUMEHEHUH M YMEHHE WCIOIb30BaTh €€ Il pelIeHus y4eOHOo-
M03HABATENIbHBIX 3a]1a4
Bnagenue ocHOBaMM MOHSATHIHOIO ammapara M CHUMBOJUYECKOTO SI3bIKAa XUMHUHU IS
4 cocTaBieHUs (OpPMya HEOPraHMYECKHX BEILECTB, YPABHEHHM XUMHUYECKUX pEaKLUid;
ocHoBamu xumuueckoit HomeHkIatypsl (IUPAC u TpuBuanbHOM)
YMeHne oObsSICHATE CBSI3b MOJIOXKEHHUS dlleMeHTa B [lepnoaudeckoil cucteMe ¢ YucIIOBBIMU
5 XapaKTePUCTHUKAMU CTPOEHMSI aTOMOB XHMMHYECKHX 3JIEMEHTOB (COCTaB W 3apsj sjpa,
o0Iiee 4KMCIO AJIEKTPOHOB), paclpeelieHHeM 3JEKTPOHOB MO SHEPreTUYECKUM YPOBHSIM
aTOMOB IEPBBIX TPEX NEPUOAOB, KM U KaJIbLIUs
[IpencraBieHre O MEPHUOJUYECKON 3aBHCHUMOCTH CBOMCTB XHMHUYECKUX OJEMEHTOB
6 (pagnyc aroma, 3JIEKTPOOTPHUILIATEIBHOCTE), IPOCTHIX U CIOXKHBIX BEUIECTB OT MOJOKEHUS
anemeHToB B [lepnoauueckoil cucteme (B MajblX HEPUOAAX M IJIABHBIX HOJATrPYMIAX) U
ANEKTPOHHOI'O CTPOEHUS aTOMa
7 YMmenue KinaccuuIrpoBaTh:
7.1 XUMHYECKHUE JIEMEHTBI
7.2 HEOpraHMYECKHE BEIIECTBA
7.3 XUMHUYECKHUE PEAKIIMHI
8 YMeHue onpenensiTh:
8.1 BaJICHTHOCTh M CTENIEHb OKMCIIEHUS] XUMUYECKUX JIEMEHTOB, 3apsiji HOHA
8.2 BUJI XUMUYECKOM CBSI3U M TUIl KPUCTAIIIMUYECKON CTPYKTYPBI B CO€IMHEHUSX
8.3 XapakTep cpefbl B BOJHBIX PACTBOPaX BELIECTB (KMCIOT, OCHOBAaHUM)
8.4 OKHUCJIUTENb M BOCCTAHOBUTEIb
9 YMeHue xapakTepu3oBaTh (PU3HMUECKUE U XUMUUYECKHUE CBOMCTBA:
9.1 MIPOCTHIX BEIIECTB (KUCIOPOJ, O30H, BOJOPO, rpadur, aiMas, KpeMHHH, a30T, docdop,
cepa, XJIOp, HaTpUil, KaJIWii, MarHui, KaJbllUi, AJJIOMAHUM, KEJI€30)
CIIO)KHBIX BEIIECTB, B TOM YHUCJIE MX BOJHBIX PAcTBOPOB (BOAA, aMMHAK, XJIOPOBOJIOPO,
CepOBOJIOPOA, OKCUIBI U THApPOKcHAbl MeTaioB [-IIA rpymn, amomunusa, meau (ID),
9.2 uHKa, xxenesa (11 u 1), okenast yriepona (I u IV), kpemuus (IV), azota u pocdopa (111
u V), cepol (IV u VI), cepuucras, cepHasi, a3oTucras, a3oTHas, ¢ocdopHas, yroiabHas,
KpEMHUEBasi KUCJI0TA U UX COJIN)
MIPOTHO3UPOBATh M XapaKTepU30BaTh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT UX COCTaBa U
9.3 CTpOCHHS, NPHUMEHEHHE BEIIeCTB B 3aBUCUMOCTH OT HX CBOWCTB, BO3MOXHOCTH
[IPOTEKAHNS XUMHUYECKUX MPEBPAIECHUN B Pa3IMYHBIX YCIOBUSIX
10 YMeHHue COCTaBISITh MOJIEKYJISIPHBIE M HOHHBIC YPABHEHHUS PEAKIIHii, B TOM YHUCIIE:
10.1 peakIuii HFOHHOT0 OOMeHa
10.2 OKHCJIUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKIINil
10.3 WUTIOCTPUPYIOLINX XMMHUECKHE CBOMCTBA M3YUEHHBIX KJIACCOB (TPYII) HEOPraHUYECKUX
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BCIICCTB

10.4 MOATBEPKIAIOIINX TCHETHUECKYI0 B3aMMOCBSI3b MEX]1y HUMHU
11 YMeHue BIYUCIATh (IPOBOAUTH PACUEThI):
11.1 OTHOCUTEIFHYIO MOJICKYJIPHYI0O M MOJSIPHYIO MAacChl BEHIECTB, MAacCOBYIO JIOJIIO
' XUMHUYECKOT0 JIEMEHTA B COCTMHCHUH
11.2 MacCOBYIO JIOJIKO BEUIECTBA B PaCTBODE,
11.3 KOJIMYECTBO BEIIECTBA U €r0 Maccy, 00beM Ira3oB
114 M0 YPaBHEHUSAM XUMHUUYECKUX PEaKINi U HAXOIUTh KOJIMUYECTBO BEIIeCTBA, 00BEM U Maccy
) pEeareHToB WM IPOAYKTOB PEeaKINH
12 Branenue (3HaHHE OCHOB):
OCHOBHBIMH METOJIaMU HAy4HOTO IIO3HaHUs (HAONIOJCHHUE, M3MEpPEHUE, JKCIICPUMECHT,
12.1 MOJICIUPOBAHKE) TIPU U3YYCHUH BEIIECTB M XHUMHYECKUX SIBJICHUH; yMEHUE
chopMyIUpOBaTh MPOOIEMY U MPEAJIOKUTH MYTHU €€ peIeHHUs
122 Oe3omacHOi pabOTBl ¢ XMMHYSCKHMH BEIISCTBAMH, XUMHYECKOHW TIOCYI0H U
) 1a00paTOPHBIM 000PYIOBAaHHEM
MpaBwIaMyd 0O€30MacHOTO OOpAaIEeHHUs C BEIECTBAMH, HCIIOJNb3yeMbIMH B IOBCEIHEBHOM
KU3HU, MpaBUJIaMU TOBEACHMS B LENIX cOepekeHus 3J0pPOBbs M OKpYyXKarolen
12.3 MPUPOJIHOM Cpefibl; TIOHMMaHUE BpeAa (OMacHOCTH) BO3JCUCTBHUS HA KUBBIE OPTaHU3MBI
OnpeAeNEHHBIX BEIIEeCTB, CIOCOOOB yMEHbBIIEHUS U MPEAOTBpAIICHUS HUX BPEAHOTO
BO3JEHCTBUS
13 Hannuue mnpakTHUeCKUX HABBIKOB IUIAHUPOBAHUS U OCYUIECTBICHUS CIIEAYIOLIUX
XUMHYECKHUX IKCIIEPUMEHTOB:
W3YYCHHE M ONMCaHue (U3MUYECKUX CBOWMCTB BEIIECTB; O3HAKOMIICHUE C (DM3MUCCKUMHU H
13.1 XUMUYECKUMH  SIBICHUSIMM,  OTbBITHI, HWJUTIOCTPUPYIOIIME TPHU3HAKK  TPOTEKaHUS
XUMHYECKHUX PeaKIHii
13.2 n3ydeHme cnoco0oB pa3feseHus cMecen
MOJIy4eHUE KUCIOpPO/Ja U M3YUYEHHE €ro CBOMCTB; IMOJyYEHHE BOJIOPOJA M M3YUEHHUE €r0
13.3 CBOMCTB; MOJIY4YEHHE YIIEKUCIOro ra3a U U3yuyeHUe €ro CBOWCTB; MOJIyUeHUE aMMHUaKa u
M3Y4YECHHE €ro CBOMCTB
13.4 IIPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHON MACCOBOM JOJIEH PACTBOPEHHOIO BEILIECTBA
135 MIPUMEHCHHUE WHINKATOPOB (JTaKMyca, MeTUIIOpaHka 1 (eHosiranerna) st OnpeIeICHAs
' XapakTepa Cpelibl B paCTBOPAX KUCJIOT M IIEJI0YEN
UCCIICIOBAHUE W OIMCAHUE CBOWCTB HEOPTaHMYECKUX BEIIECTB pPAa3IMYHBIX KIIACCOB,
W3yUYCHHE B3aUMOIEUCTBHSA KHUCIOT C METaJUlaMH, OKCHIAMU METaJUIOB, PaCTBOPUMBIMU H
13.6 HEPACTBOPUMBIMUA OCHOBAHHUSIMH, COJISIMH; TIOJIyYCHHE HEPACTBOPUMBIX OCHOBAHUM;
BBITECHEHHE OJHOTO MeTajljla JPYTUM M3 pacTBOpa COJIM; HCCiIeloBaHUE aM(OTEpHBIX
CBOMCTB I'HAPOKCHJIOB QJIIOMUHMSI M IITHKA
pellleHre 3KCIepUMEHTANbHBIX 3a1a4 1o TemaMm: «OCHOBHBIE KJIACChl HEOPraHMYECKUX
13.7 COCUHEHUI»; «DJEKTPOJIUTHUECKas IuccolManusa»; «BaxHellne HeMeTalIbl U HX
COeMHEHMS; «BaxkHeme MeTaJljIbl U UX COCTMHEHUSD)
XUMHUYECKHUE HKCIIEPUMEHTHI, WIUTIOCTPUPYIOIIUE MTPU3HAKU MPOTEKAHUS pPEeaKINii HOHHOTO
oOMeHa; KauyeCTBEHHbIC PEaKIMU Ha MIPHUCYTCTBYIOLIME B BOJHBIX PACTBOPAX HOHBI:
13.8 XJIOpUI-, OpOMUI-, HOIU-, CyIbdar-, pochar-, kapOOHAT-, CHIIMKAT-aHUOHBI, TUAPOKCHUI-
MOHBI, KATHOHBl AMMOHUS, MarHusl, KaibIMs, allOMUHHUA, Kene3a (2+) u xenmesa (3+),
Menu (2+), nuHKa
14 YmMenue:
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MNpCACTABIATE PE3YJIbTAThI SKCIICPHUMCHTA B q)opMe BBIBOJAOB, JOKa3aTCIbCTB, Fpa(i)I/IKOB n

14.1

TaOJIUIL U BBIABISTh SMIMPUYECKHE 3aKOHOMEPHOCTH

YCTaHABJIMBaTh CBSI3M MEXAY pEalbHO HAONIOJAEMbIMM XUMHUYECKUMH SIBICHUSAMH U
14.2 IpoueccamM, HPOUCXOJSAIIMMU B MAaKpo- U MHUKPOMHUDPE, OOBSICHITb HPUUUHBI

MHOI‘OO6paBI/I$I BCIICCTB
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HEPEYEHD 2JIEMEHTOB COIAEP KXAHUSA, IIPOBEPAEMBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHUH

Kon

HpOBepﬂeMblﬁ JIECMECHT COACPKaHUSA

1

HepBOHa‘-Ia.HBHBIG XUMHWYCCKUC ITOHATHUA

1.1

UYucTteie BemecTBa 1 cMecu. CriocoObl pa3iesieHus CMecei

1.2

ATOMBI U MOJICKYJIBI. Xumudeckue djieMeHThl. CHMBOJIBI XUMHUYECKHUX DJICMCHTOB. HpOCTI)IG n
CJIOZKHBIC BCIICCTBA.

1.3

XuMuueckas (bopMyJIa. BaneHTHOCTE aTOMOB XMMHUUYECKUX 3JIEMEHTOB. CTeIeHb OKHUCIICHUS

1.4

3aKOH TIOCTOSIHCTBA COCTaBa BCIICCTB. OTtHocuTenbHass aroMHas Macca. OrHocHTEIbHAS
MOJICKYJIApHAas Macca. MaccoBas J0JIs1 XUMHYECKOI'0 3JIEMEHTA B COCJUHCHHUU

1.5

KomnuectBo BemiectBa. Monb. Momsipuass macca. Momnsipablii 00bEM Ta30B. B3aumocBsi3b
KOJINYECTBA, MACChl M YMCJIa CTPYKTYPHBIX €IMHMI] BEILIECTBA

1.6

Pu3ndyecKkue U XMMUYECKHE sABJICHUA. XUMHUUYECKas peakuus U €€ MPU3HAKU. 3aKOH COXPaHEHHUs
MaccChl BEHIECTB. XMMUYECKHE YPABHEHUS

[Iepnonnueckuit 3akoH u llepuoanueckas cucrema xumudeckux ieMeHToB .M. Menneneesa.
CrpoeHue aTOMOB

2.1

[Tepuognueckuii 3akoH. Ilepuoanueckas cucrema xumuueckux vieMeHToB JI.M. Menneneesa.
[Iepuoas! u rpynnel. PU3NMYECKUN CMBICI MOPSIAKOBOTO HOMEPA, HOMEPOB IEPUOAA U TPYIIIHI
3JIEMEHTa

2.2

Crpoenue aromoB. CoctaB aToMmHbIX sjaep. M3oronsl. DnexkTpoHsl. CTpOEHHE 3JIEKTPOHHBIX
obonouek aromoB TiepBbiX 20 xumuueckux oanemeHToB Ilepmoamueckoit cucremsr JI.1.
MenneneeBa
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3aKOHOMEPHOCTU B U3MEHEHUU CBOMCTB XMMHUYECKUX 3JIEMEHTOB NEPBBIX TPEX NEPUOJIOB, KAJIUS,
Kasblusl (pazdyca aToMOB, SJEKTPOOTPUIATEIBHOCTH, METAUIMYECKHUX M HEMETAUTMYECKUX
CBOMCTB) M WX COEIUHEHUIl B COOTBETCTBHM C IMOJIOKEHHEM »5JieMeHTOB B Ilepmomndeckoii
CHCTEME U CTPOCHUEM HX aTOMOB

Crtpoenue BeliecTna

3.1

Xumnueckasi cBsi3b. KoBasieHTHast (MOJsIpHAsi M HEMOJIAPHAs) CBSA3b. DJIEKTPOOTPULIATEITLHOCTh
XUMHYECKHX dJieMeHTOB. MloHHast cBsi3b. MeTammueckas CB3b

3.2

Turmnsr KpUCTAJINYCCKUX peI_HéTOK (aTOMHaH, HOHHaAas, MeTaJ'IJ'II/I‘ICCKaH), 3aBUCHUMOCTL CBOMCTB
BC€HICCTBA OT THUIIA KpHCTaJIHquCKOﬁ pGHIéTKI/I 1 BHUJa XHMHYCCKOM CBSI3U

Baxueiire npeacTaBUTeNM HEOPraHMYeCKUX BemecTs. Hemeraninel u ux coeauHenus. Merasisl
U UX COCTUHEHUA

4.1

Knaccudukanus 1 HOMEHKIATypa HEOPraHUYECKUX COEIUHEHHI: OKCHIOB (colieoOpa3yroliue:
OCHOBHBIC, KHUCIIOTHBIC, aMQOTEepHBbIC) U HecojeoOpa3ywmue; OCHOBaHWHA (MENOYH W
HEPACTBOPUMBIE  OCHOBaHMs);  KHUCIOT  (KUCIOPOACOAEpKampe W OECKHCIOPOJIHBIE,
OJIHOOCHOBHBIE 1 MHOTOOCHOBHBIE); COJIeH (CpEeIHUX U KUCITBIX)

4.2

®dusnueckue M XHWMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB-HEMETAIJIOB: BOAOPOJA, XJIOpa,
KHCIIOpPOJIa, Cephl, a30Ta, hocdopa, yriepoa, KpeMHHUS

4.3

dusnyeckue U XMMHUYECKHE CBOMCTBA INPOCTBIX BCHICCTB-MCTAJJIOB: JIMTHA, HATPHA, KaJlu:d,
Maraus v KaJlblys, aJIOMUHHA, KCJIC3a. BHGKTpOXI/IMI/IIIeCKI/Iﬁ pAa HaHpH)KeHI/Iﬁ MCTAJIJIOB

4.4

®dusnueckue U XMMUYECKHUE CBOMCTBA BOJOPOJIHBIX COCAMHEHUN HEMETAJUIOB: XJIOPOBOJOPOA,
CEpOBOJIOPOA, aMMHUAKA

4.5

Ousnyeckue U XMMUYECKUE CBOWCTBa OKcuIoB HemeramoB: cepol (IV, VI), azora(Il, IV, V),
docdopa(Ill, V), yraepoga(Il, IV), kpemuusa(IV). [TomyueHue okCHI0B HEMETAIIIOB
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Xumuyeckre cBoiictBa okcuaoB: MeTawioB IA-IIIA rpynn, nwmuka, memnu(Il) u >xenesza(Il, III).

4.6
ITosryueHue OKCHIOB METAJIIOB
47 XUMHUECKHE CBOMCTBA OCHOBAaHMM M aM(OTEpHBIX THAPOKCHJIOB (HAa MpUMeEpe TUIAPOKCH]IOB
) IIOMUHUS, XKene3a, InHKa). [lomyuenne ocHoBaHMiA M aM()OTEPHBIX THIPOKCUIOB
OO0mue XMMHYECKHE CBOMICTBA KHUCIOT: XJOPOBOJOPOJHOH, CEPOBOAOPOIHOM, CEPHUCTOM,
4.8 | cepHoi, a3zoTHO, (QochopHOl, KpeMHHUEBOM, yroiabHOW. OcoOble XUMHUYECKHE CBOMCTBA
KOHLICHTPUPOBAHHOM CEpHOM M a30THOM KUCIIOT. IlosydeHne Kuciaor
4.9 | O6mue xumMHuecKkue cBoiicTBa cpeHux coseil. [lonyuenue coneit
410 [Monmyuyenne, cobupanue, pacro3HaBaHHE BOJOPOJA, KHCIOPOAA, aMMHaKa, YIJIEKHCIIOTO ra3a B
' nabopaTopun
411 [TonyyeHne aMMuaka, CEpHOM M a30THOM KHUCIOT B MNPOMBIIUIEHHOCTH. OOmme cnocoOsl
] IIOJIYYEHUSI METAJIOB
4.12 | I'eneruyeckasi CBsi3b MEX/1y KJIacCaMU HEOPraHUYECKUX COSAMHEHUM
5 XHUMHUUYECKUE PEAKLUU
Knaccudukanus XuMHUYECKHMX pPEAaKIUH IO pa3iMyHBIM TPU3HAKAM: [0 YHCIYy M COCTaBy
5.1 | yyacTBYIOUIMX B peakUUH BEIIECTB, MO TEIUIOBOMY 3(PQeKTy, IO H3MEHEHHUIO CTeneHeil
OKHUCJICHHS XMMHUECKHX 3JIEMEHTOB
59 TermmoBoii  3¢pdexkr XUMHUYECKOH peakiud, TEPMOXHUMHUYECKHE ypaBHEHHs. JK30- H
] SHJOTEPMHUUECKUE PEAKIMH. TepMOXUMHUYECKHUE YPAaBHEHUS
OKHCIUTENBHOBOCCTAHOBUTENIbHBIE peakuuu. Oxuciurenu M BoccTaHoBuTenu. IIponeccst
5.3 | OKHCIICHHS H BOCCTAHOBJICHHS. OJCKTPOHHBIA OajaHC OKHUCIHUTEIHbHOBOCCTAHOBHTEIHHOU
peakuuu
54 Teopus anekTponuTHdeckon quccounanuu. KaTuoHbl, aHMOHBL. DJIEKTPOJIUTBI ¥ HEIEKTPOJIUTHI.
) CwiibHblIe U ci1a0ble 2JIeKTPOIuThl. CTeNeHb AUCCOLUALNH
55 Peakumu woHHOTO OOMEHa. YCIOBHA NPOTEKAaHHWS PEAKIHMi HOHHOTO OOMEHa, IIOJIHBIE |
] COKpaILEHHBIC HOHHBIE YPABHEHMSI peaKLui
6 XUMHs U OKpY’KaroIlas cpena
BemecTBa u Matepuaisl B IOBCEIHEBHOM KM3HU Y€JI0BEKa. be3onacHoe NCnob30BaHuE BEIIECTB
6.1 | m XUMHUYECKUX peakuui B jabopaTopuu u ObITy. [lepBas moMolp IpU XHMHUYECKUX OXKOTax U
OTpaBJICHUSX
XUMHUECKOE 3arps3HEHUE OKpY)Kalolel cpeabl (KUCIOTHBIE MO0XKIU, 3arpsA3HEHUE I10YBBI,
6o | BO3MyXa M BOJIOEMOB), criocoObI ero npenorBpamieHust [IpenenbHas qomycTuMasi KOHIEHTPAIHS
' BemectB (IIJIK). Ponb XuMum B pelIeHHH 5KOJIOTHYECKUX MpoOseM. YCUJIeHHE MapHUKOBOTO
s dexTa, pa3pynieHre 030HOBOTO CIIOS
[Tpumenenwue cepsl, a3ota, dpochopa, yriaepona, KpeMHUS U UX COCTUHEHUN B OBITY, MEAMIIMHE,
6.3 | MPOMBILUICHHOCTH H CEIbCKOM xo3giicTBe. [IpuMeHeHne MeTaioB M CIUIaBOB (CTaslb, YyI'YH,
' JIOPATIOMHUHHM, OpoH3a) B OBITY M MPOMBINUICHHOCTH WX coenuHeHuil. [loHsATHe 0 KOppo3uu
METaJJIOB, OCHOBHBIE CIIOCO0BI 3aIUTHI UX OT KOPPO3UHU
6.4 [TpupoaHble UCTOYHUKU YIJIEBOJOPOAOB (yrojib, HPUPOAHBINA Ta3, HedTh), NPOIYKTHI HUX
) nepepaboTku (0€H3MH), MX POJIb B OBITY M IPOMBIIICHHOCTH
[lepBoHayanbHbIE TOHATHS 00 OPraHUYECKUX BEILIECTBAX KaK O COSAMHEHMAX yriepoaa (MeTaH, ITaH,
6.5 | 9TWieH, aleTWIeH, 3TaHOJ, IJMLUEPHH, YKCyCHas KuciaoTa). [IoHsTHe 0 OMOJIOrMYECKH BaXKHBIX
BEIIIECTBAX: XKHpaX, O€JIKaxX, yIiieBo/IaX — U MX POJIH B )KU3HU YEJIOBEKA
7 Pacuérsr:
7.1 1o GopMyJiaM XUMHYECKUX COSAMHEHUN
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7.2

Macchl (MaccOBOM) JIOJIM PACTBOPEHHOTO BEIIECTBA B PACTBOPE

7.3

10 XUMHWYCCKUM YPABHCHUAM
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IUISA YYEHUKA

» Xumus, 8 kinace/ Pymsuruc I'.E., ®enpaman @.I'., AkiimonepHoe
obmectBo «M3marenscTBO «IIpocBerieHme»
» Xumus, 9 knacc/ Pymsutuc I'.E., ®enpaman @.I°., AkinonepHoe
obmectBo «M3marenscTBO «IIpocBerieHme»

METOAUYECKHUE MATEPHUAJIBI JUISA YUUTEJIA
http://school-collection.edu.ru/

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCBI
CETHU UHTEPHET

bu6mmoreka IJOK

resh.edu.ru.

http://school-collection.edu.ru/
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