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INOACHUTEJIBHAA 3ATINCKA

[TporpammMa o XMMHUHK Ha YpOBHE OCHOBHOT'O 00IIeTr0 00pa3oBaHus COCTaBJIEHA HA OCHOBE
TpeOOBaHUIl K pe3yJabTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTeNbHOIl MPOrpaMMbl OCHOBHOTO
obmiero oOpaszoBanus, npenctaBieHHbIX B PI'OC 00O, a Taxke Ha OCHOBE (henepanbHOM
paboueii mporpaMmbl BOCIIUTAHUS U C YUETOM KOHUENIMH MpEernojaBaHus y4eOHOTO IpeaMera
«Xumus» B 00pazoBaTeNnbHBIX opranuzanusix Poccuiickoit enepannu.

[IporpaMmma mo xumuM Ja€T MpeACTaBICHUE O IeNAX, OoO0med cTpaTterud oOydeHus,
BOCIIUTAaHUS M Pa3BUTHA OOYYAIOIIUXCS CpPEACTBaMHU YUEOHOTO IPEeaMETa, YCTaHABIMBAET
00s3aTeNIbHOE NIPEIMETHOE COAEpPKAHUE, IPEIyCMAaTPUBAECT paclpeAe/ieHue ero Mo Kiaccam U
CTPYKTYpUPOBAHHUE I10 pa3fiesiaM U TeMaM MPOrpaMMbl [0 XUMHH, ONPeIesieT KOJINYECTBEHHbIE
U KaueCTBEHHBIE XapaKTEPUCTUKH COJEP)KaHUS, PEKOMEHAYEMYIO I0CJIE0BATEIbHOCTh
M3YYEHUS XUMHUU C Y4ETOM MEKIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSA3EH, JIOTUKH Y4eOHOTO
nporiecca, BO3PACTHBIX 0COOEHHOCTEH 00yJaromuXxcs, OnpeaAessieT BO3SMOKHOCTH TpeAMeTa st
peanuzanuu TpeOOBaHMM K pe3yabTaTaM OCBOCHHS OCHOBHOW 00pa30BaTENIbHOM MpOrpaMMbl Ha
YpOBHE OCHOBHOT'O OOIIEr0 00pa30BaHus, a TakKe TpeOOBaHUM K pe3ybTaTaM 00y4eHHs] XUMUU
HA YpOBHE I1elieil W3y4eHHUs TNpeaMeTa U OCHOBHBIX BHJOB yueOHO-IIO3HABATEIbHON
JEeSITeILHOCTH 00yUYaroIIerocs 0 OCBOCHUIO y4EOHOTO COIEPIKAHMSL.

3HaHME XUMUU CIY>)KUT OCHOBOH 11 (POPMHUPOBAHUS MUPOBO33pEHUS 00y4aIOIIErocs, ero
NPECTaBICHUN O MAaTePHAILHOM €IMHCTBE MUPA, BAXKHYIO POJIb HTPAIOT (POPMHUPYEMbIE XUMHUECH
MPEJICTABICHUS O B3aUMOMPEBPAIICHUAX SHEPTUU U 00 IBOJIOLMHU BEIIECTB B IPUPOJIE, O MYTAX
pelieHus TI00albHBIX MPOOJEM YCTOWYMBOILO pPa3BUTUS YEJIOBEYECTBA — CBIPHEBOIA,
HHEPreTUUECKOM, MUILEBON U SKOJIOTUYECKOH 0€30MacHOCTH, POOJIeM 3ApaBOOXPAaHEHUS.

N3ydenune xumun:

CHOCOOCTBYET peaju3allii BO3MOXHOCTEH M camMopa3BUTHS U (OpPMHUPOBAHUS
KYJIbTYpBI JINYHOCTH, €€ 00111el 1 PYHKIIMOHAIBHON I'PaMOTHOCTH;

BHOCHUT BKJIaJ] B (JOPMHPOBAHUE MBILIUIEHUS U TBOPYECKUX CIIOCOOHOCTEH 00ydaroluxcs,
HaBBIKOB  HMX  CaMOCTOSITENIbHOM  y4eOHOM  NeATeNbHOCTH,  OKCIEPUMEHTAIBHBIX U
UCCIIEIOBATEIbCKUX YMEHMH, HEOOXOAMMBIX KaK B IIOBCEJHEBHOM KHM3HM, TaK M B
poeCCHOHAIBHON e TEIHHOCTH;

3HAKOMHUT €O CHEeUU(UKON HAydyHOTO MBIIUIEHUS, 3aKJIaJbIBA€T OCHOBBI IIE€JIOCTHOTO
B3IJI51a HA €JUHCTBO MPUPO/BI U YEJIOBEKA, SIBJISIETCS OTBETCTBEHHBIM ATarloM B (POPMHUPOBAHUU
€CTECTBEHHO-HAYYHOW I'PaMOTHOCTH 00YYaIOLINXCS;

crocoOcTByeT (OPMHUPOBAHHUIO IIEHHOCTHOTO OTHOUIEHUS K E€CTECTBEHHO-HAYyYHBIM
3HAaHUSM, K TMPHPOJIE, K 4YeNOBeKY, BHOCHUT CBOM BKJAJ B SKOJOTHYECKOE 0Opa3zoBaHME
o0ydJaronuxcs.

JlaHHble HampaBieHHs B OOYYEHMHM XMMHMH 00ECHEeuMBAIOTCS CHEeUU(UKON comepikaHus
yueOHOro mpeaMeTa, KOTOPBIA SIBISETCS MEJarorMueckyd aJanTUPOBAaHHBIM OTpa)KeHHEM
0a30B0il HAyKH XMMHHU Ha ONpPEAEIEHHOM dTarne e€ pa3BUTHsL.

Kypc xumuum Ha ypoBHE OCHOBHOIrO 00IIero o0pa3oBaHUs OPUEHTHUPOBAH HAa OCBOEHUE
00y4aroIKUMHUCS CUCTEMBbI NTePBOHAYAIBHBIX MOHATHIH XUMUHU, OCHOB HEOPIraHWYECKON XUMHU U
HEKOTOPBIX OT/ACTHHBIX 3HAYUMBIX TIOHSATHIA OPTaHUIECKON XUMHH.

CrpykTypa colepkaHHs MPOrpaMMbl 10 XUMHH C(HOPMHpPOBaHA Ha OCHOBE CHCTEMHOTO
nonxona kK e€ mzydenuro. CopepiaHue CKJIQJbIBAETCSI U3 CHUCTEMbI MOHATHH O XMMHYECKOM
BJIEMEHTE M BEIIECTBE M CHUCTEMBbI MOHATUH O XMMHYECKOH peakuuu. O0e 3TH CHUCTEMbI
CTPYKTYpPHO OpraHM30BaHbl MO MPUHIUIY MOCIEAOBATEILHOIO Pa3BUTUS 3HAHWN HA OCHOBE
TEOPETUYECKUX IIPEJICTABICHUN Pa3HOIO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YY€HUSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [lepuoanueckoro 3akona /J[. 1. MenneneeBa kak OCHOBHOTO 3aKOHA XMMHH;

— Y4YEHHS O CTPOSHUH aToMa U XUMUYECKOH CBS3H;

— MPECTaBICHUH 00 IEKTPOIUTHIECKOM TUCCOIMALIMY BEIIECTB B PACTBOPAX.



TeopeTnueckne 3HaHUS PAcCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKHM IOJIYYEHHBIX U
OCMBICIICHHBIX (DAKTOB, pPAa3BUBAIOTCS IIOCIENOBAaTEIBHO OT OJHOIO YPOBHA K JIpyromy,
BBINOJIHASL (DYHKIUU OOBACHEHHS] W TMPOTHO3MPOBAHUS CBOWCTB, CTPOCHHUS M BO3MOXKHOCTEH
IPAaKTUYECKOI0 MPUMEHEHUS U MOJyYEHHS N3y4aeMblX BELIECTB.

OcBoeHue mporpaMMmbl IO XHMMHHU CIIOCOOCTBYET (OPMHPOBAHUIO TPEACTABICHUS O
XMMHUYECKON COCTaBIIAIOLIEH HayyHOM KapTUHBI MHUpa B JIOTUKE €€ CHCTEMHOW NpUpPOAbI,
LIEHHOCTHOT'O OTHOILIEHHUS K HAYYHOMY 3HAHUIO U METOJlaM I103HaHus B Hayke. M3ydueHne xummun
IPOMCXOOUT C MPHUBJICYEHUEM 3HAHMM M3 paHee M3YYEHHBIX YYEOHBIX MPEIMETOB:
«Oxpyxaromuii Mup», «buonorus. 5—7 kinaccel» u «dusuka. 7 Kjacc.

[Tpy n3yyeHnH XUMHUK TPOUCXOJUT (POPMUPOBAHUE 3HAHUI OCHOB XUMHUYECKOM HAyKH KaK
00JaCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTUYECKON AESITEIbHOCTH YEJIOBEKA M KaK OJJHOTO
U3 KOMIIOHEHTOB MHUPOBOHM KYJIbTYphl. 3ajaya y4eOHOro IpeaMeTra COCTOUT B (POPMHPOBAHUU
CHCTEMBl XUMHUYECKUX 3HAHUN — BaXHEUIHMX (HAKTOB, MOHSATHH, 3aKOHOB U TEOPETHUYECKHX
IOJIOKEHUH, JIOCTYNHBIX OOOOIIEHHH MHMPOBO33PEHUYECKOr0 XapakTepa, s3blKa HayKH, B
IPUOOILEHNH K HAyYHbIM METO/IaM MTO3HAHUS IPU U3YYEHUH BELIECTB U XUMUYECKUX peaKkluil, B
(GOopMHpPOBaHMM W pPa3BUTUM [103HABATEIbHBIX YMEHMH M HMX IPUMEHEHMH B Yy4eOHO-
MIO3HABATEJILHON U y4eOHO-UCCIIE0BATEIbCKOMN 1EATEIbHOCTH, OCBOEHUH TPaBUil OE30M1aCHOTO
oOpalleHus C Bel[eCTBAMU B IIOBCEIHEBHON KU3HU.

[lpy W3ydyeHWM XMMHUU HAa yYpOBHE OCHOBHOTO 00IIEro oOpa3oBaHUS BaXHOE 3HAYCHUE
nproOpenu Takue ey, Kak:

— (bopMupoBaHUE WHTEILICKTYATbHO PAa3BUTON JIMYHOCTH, TOTOBOW K CaMOOOpPa30BaHHUIO,
COTPYAHUYECTBY, CaMOCTOSATEIbHOMY IPHHATUIO PELICHUH, CHOCOOHOW aJanTHpOBaThCA K
OBICTPO MEHSIOIIUMCS YCIOBUSAM XKHU3HU;

— HampaBJIEHHOCTh OOYyYEHHUS Ha CUCTEeMaTHYecKoe NpuoOlIIeHne oOyJyaromuxcs K
CaMOCTOSITENIbHOM ~ IMO3HABaTEJIbHOM  JIEATENbHOCTH,  HAy4HbIM  MeETOJaM  IO3HaHUS,
(OopMHPYIOLTMM MOTHUBALIMIO U Pa3BUTHE CIOCOOHOCTEH K XUMUU;

— ofecrieueHue YCJIOBHMM, CHOCOOCTBYIOUIMX MPHOOPETEHUIO OOYYaIOIIMMUCS OIbITa
pa3sHOOOpa3HOM NEeSATETbHOCTH, MO3HAHUS M CAaMOIIO3HAHMSA, KIIIOUEBBIX HABBIKOB (KIJIIOYEBBIX
KOMIIETEHII ), IMEIOIINX YHUBEPCAIbHOE 3HAUE€HUE AJIS1 PA3IMYHBIX BUAOB JAESITEIbHOCTH;

— (hopmupoBanue o61el GyHKIIMOHAIBHOW M €CTECTBEHHO-HAYYHOW TPaMOTHOCTH, B TOM
yHuclie YMEHUI OOBSCHATh M OLICHUBAThH SIBICHUS OKPYXKAIOUIETO MUpPA, UCIONb3Yysd 3HAHUA U
OMBIT, TOJYYEHHBbIE MPH H3YYEHUH XUMMH, NPUMEHATh MX MpH pelleHuH npolieM B
ITOBCETHEBHOM KU3HU U TPYJAOBOU I€ATEIBHOCTH;

— (popMupoBanue y 00ydaromuxcs T'yMaHUCTHYECKUX OTHOUICHUH, MOHUMaHMsI IEHHOCTH
XUMHUYECKMX 3HaHWM i BBIPAOOTKM 3KOJOTHYECKH IEIecO00pa3HOTO MOBEACHUS B OBITY U
TPYAOBON NEATENBHOCTH B LENISIX COXPAHEHMS CBOETO 370POBbS M OKPYXarolleW MpUpOJHOU
Cpelibl;

— pa3BUTHE MOTHBALIUU K O0YYEHHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCIUTAHUIO
Ha OCHOBE YCBOEHHUS OOIEYeIOBEYECKMX IIEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY
npoduis 1 HalPaBJICHHOCTH JajJbHEHUIIero 00yueHHs.

OO61iee yuCiO YacoB, OTBEAEHHBIX I M3yYEHUS XMMHUHU Ha YPOBHE OCHOBHOI'O OOILEro
oOpa3oBanus, coctaBisieT 136 yacoB: B § knacce — 68 yacoB (2 yaca B Hezieno), B 9 kiacce — 68
4acoB (2 yaca B HEJIEIH0).



COJAEP/KAHUE OBYYEHUA

8 KUIACC

IlepBoHauya/ibHbIE XMMHYECKHE TOHATHSA

[Ipenmer xumuu. Posib XMMUM B KU3HM 4YeJlIOBEKa. XMMHS B CUCTEME HayK. lTema u
BemecTBa. dusnueckue CBONCTBAa BEIIECTB. ArperatHoe coctossHue BemiectB. llonstue o
METOJ[aX MMO3HaHUs B XUMUU. YuCThIe BellecTBa U cMecu. CrIocoObI pa3/ielicHus CMeceH.

ATOMBI M MOJEKYIbl. XUMHUYECKHE 3JeMEHTbl. CHMBOJIBI XUMHUYECKHX 3JIEMEHTOB.
[IpocTbie u cioXHBIE BelIeCTBA. ATOMHO-MOJICKYJISIPHOE YUEHHUE.

Xumuyeckass Qopmyrna. BaleHTHOCTP aTOMOB XMMHUYECKHUX  DJIEMEHTOB. 3aKOH
MIOCTOSIHCTBA cocTaBa BelecTB. OTHOCUTENbHAA aTOMHAst Macca. OTHOCUTENIbHASL MOJIEKYJISIpHAs
Macca. MaccoBasi 10J11 XUMUYECKOI0 3JIEMEHTa B COCIMHEHHH.

KonuuectBo BemecrBa. Monb. MoisipHas macca. B3auMocCBsi3b KOJIMUECTBA, MAacchl U
YHCJIa CTPYKTYPHBIX €IMHHUII BemecTBa. Pacu€rel o hopmynaM XUMHUYECKUX COCTUHEHUH.

®u3nuecKkue M XHMHUYECKHE SIBICHUSA. XUMHUYECKas peakuuss U e€ INpU3HAKU. 3aKOH
COXpaHEHHUsI MacChl BEIIECTB. XUMHUYecKue ypaBHeHus. Kinaccupukams XMMUYECKUX PEaKIui
(coemuHeHus, pa30oKeHHsI, 3aMEIICHUS, OOMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XHMHYECKOW IMOCYJOi, mpaBmiiaMu paboThl B JabopaTropuud U mpuéMaMu
oOparteHust ¢ 1abOpPaTOpPHBIM O0OPYIOBAaHUEM, M3YYCHHE W ONMHUCAaHWE (PU3NICCKUX CBOUCTB
00pa3110B HEOPraHWYECKUX BEIIECTB, HaOMoieHne pu3nuecKux (IJIaBIeHHUEe BOCKA, TassHUE JIbJIa,
pacTupaHue caxapa B CTYIKE, KAIIEHHE W KOHJICHCALMS BOJbI) U XUMHUYECKUX (TOPEHHE CBEYH,
MPOKaTMBaHUE MEIHOM MPOBOJIOKH, B3aMMOJICICTBHE Mela ¢ KUCIOTOH) SBIEHUH, HAOI0IeHNe
W ONKCAaHWE TPU3HAKOB TIPOTEKAHUS XHUMHUYECKMX peakiui (pa3jokeHue caxapa,
B3aMMOJICHCTBHE CEPHON KHUCIOTHI C XJIOpHIOM Oapus, paznoxkenue ruapokcuna meau (1) mpu
HarpeBaHWU, B3aUMOJCHCTBUE Keie3a ¢ pactBopoM conu Menu (), usydenme crocoOoB
pa3ienieHuss CMeceil: ¢ MOMOIIBI0 Maruurta, (GUIbTPOBaHHE, BHIAPUBAHUE, AUCTUILIALINSA,
xpomarorpadusi, TPOBEACHHE OUYMUCTKH TOBAPEHHOW COJIM, HAONIO/IEHHE ¢ OMHCAHHUE
pe3yNbTaTOB MPOBEIAEHUS OMNbITA, WLIIOCTPUPYIOMIETO 3aKOH COXPAHEHUs MAacCChl, CO3JaHUE
Moiesiel MOJIEKYIT (ITapOCTEPIKHEBBIX ).

Baskneiimue npeacTaBuTe I HEOPraHUYECKHUX BeleCTB

Bo3ayx — cmech razos. CocrtaB Bo3ayxa. Kuciaopoa — 3J€MEHT M TPOCTOE BEIIECTBO.
HaxoxneHnue kuciaopoja B mpupojae, GU3NYecKue U XMMUUYECKHUE CBOWCTBA (pEaKlUyd TOPEHUS).
Okcuapl. Ilpumenenue xucmopoma. CrmocoObl MOTyYeHUS KHCIOpojaa B JjabopaTopuu U
MPOMBINIEHHOCTH. KpyroBopoT kucnopona B mpupoge. O30H — algoTporHas MOAN(PUKAIUS
KHCIIOpO/1a.

TemnoBoit A(DPekT XUMHUYECKOW peakIuH, TEPMOXMMHUYECKHE ypaBHEHUS, 5K30- H
SHIOTEPMUUYECKHE peakuu. TOIIMBO: yrojiib W METaH. 3arps3HEHHE BO3/yXa, YCHUJICHHUE
HNapHUKOBOTO 3P QeKTa, pa3pylIeHne 030HOBOTO CIIOS.

Bomopon — »meMeHT m mpoctoe BemiecTBO. HaxoxaeHue Bojopoaa B TPHUPOJIE,
busznyecKrue 1 XUMUYECKHEe CBOMCTBA, MPUMEHEHHE, CITOCOOBI oNydeHus. KucioTer u comnu.

Mousipabii 00bEM Ta30B. Pac4€Thl M0 XMMHUYECKUM yPaBHEHHSIM.

®usnyeckue cBoMcTBa BoAbl. Bona kak pacrBoputens. PactBopbl. HacelmieHHble u
HEHACHIIICHHBIC PAcTBOpPHI. PacTBopuMOCTh BemecTB B Boje. MaccoBas MOJsl BEIIECTBa B
pacTtBope. XuMudeckue cBoicTBa Bojabl. OcHOBaHUA. Poibp pacTBOpOB B MpPUPOJE U B KU3HU
yenoBeka. KpyroBopoT Bojabl B mpupone. 3arps3HeHUE NPUPOIHbIX BoA. OxpaHa M OYMCTKA
MPUPOIHBIX BOJI.

Knaccudukanust Heopranmyeckux coeauHeHnid. Oxcuapl. Krnaccudukamus OKCHIOB:
cosieoOpa3ymomue (OCHOBHBIE, KUCIOTHBIE, aM(oTepHbIe) U HeconeoOpasyronme. Homenknarypa
OKcHA0B. DU3NUECKUE U XUMUYECKHE CBOMCTBA OKCHIOB. [losydeHne okCumaoB.



OcHoBanmsi. Knaccudukarnuss OCHOBaHMIA: MIENOYM H HEPACTBOPUMBIE OCHOBAHUS.
Homenkiatypa ocHoBaHuid. Pu3nuecKMe M XUMHUYECKHE CBOWCTBa OcHOBaHWMU. [lomyuenue
OCHOBaHUM.

Kucnotel. Knaccuduxanus kucinor. Homenknarypa kuciot. @usndeckue U XUMHUECKHE
cBoiicTBa kucaot. P akruBHoctu metamuioB H. H. bekerosa. Ilosyuenue kucior.

Conu. Homenkiarypa coneil. @uzndeckre U XMMUYECKUE cBOWCTBa cosie. [lomydenue
COJIEH.

I'eneTnueckast CBA3b MEXKy KJIACCAMH HEOPTAHUYECKUX COCTUHEHUMN.

Xumuueckuii IKCnepumeHm:

KauyeCTBEHHOE OIpeeNieHUue COJepKaHUsl KUCIOpoJa B BO3AyXe, MOJIyYeHHUEe, COOMpaHue,
pacno3HaBaHUE W HU3YyYEHHUE CBOMCTB KHCIOPOJA, HAOIIOJEHUE B3aMMOJICHCTBUS BEIIECTB C
KHCJIOPOJIOM U YCJIOBUSI BOSHUKHOBEHHS W INpEKpallleHusi ropeHus (Ioxkapa), 03HaKOMJICHHE C
oOpa3liaMi OKCHIOB M OIUCAaHHE WX CBOWCTB, TOJy4YeHHE, COOMpaHUE, paclo3HaBaHUE U
U3ydeHHEe CBOMCTB BOjopona (TopeHue), B3auMmojeicTBHe Bogopoma ¢ okcuaoMm wmemu (1)
(BO3MOXHO HCTIOJB30BaHUE BUICOMATEPUATIOB), HAOIIOACHIE 00pa3IOB BEIIECTB KOJIUYECTBOM
1 Monb, ucciaenoBaHUE OCOOCHHOCTEH pPAacTBOPEHHUS BEUIECTB C PA3IUYHON PACTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OINPEAEIEHHOM MacCOBOM JOJE€H pacTBOPEHHOIO BEIIECTBA,
B3aMMOJICICTBHE BOABI C MeTalulaMH (HaTpueM M KaiblueM) (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPHAJIOB), WCCIICOBAHUE OOPA3I[OB HEOPTAaHMYECKHUX BEIISCTB PA3TUYHBIX KJIACCOB,
HaOJI0/IEHUE M3MEHEHUS OKpaCKH WHAMKATOPOB B PACTBOpPAxX KHCIOT U LIEJIOYEH, M3ydyeHHUE
B3aumojeiicTBusi okcuga meau (ll) ¢ pacTBOpoM cepHOM KHCIOTHI, KHUCJIOT C METaJUIaMu,
peakuMii HeWTpalau3aluud, IOJIyYeHHE HEpPaCTBOPUMBIX OCHOBAHMM, BBITECHEHHE OJHOIO
MeTajuia IpyruM U3 pacTBOpa COJIH, PEIICHUE IKCTIEPUMEHTANIBHBIX 3aJ1a4 10 TeMe «Baxxuenme
KJIACChl HEOPTaHUYECKUX COECTUHEHUI.

Iepuoauveckuii 3axkoH u Ilepuoanyeckasi cucrema xummu4yeckux jiementos /[, U.
MenpeneeBa. CTpoeHne aToMOB. XMMH4YeCKas CBA3b. OKUCIUTEIBLHO-BOCCTAHOBUTEIbHbIE
peakiuun

[lepBple TOMBITKA KIACCU(PUKALNUKM XUMHUECKUX dieMeHToB. [loHsTHE O Trpymmax
CXOJIHBIX 3JIEMEHTOB (IIEJIOYHBIE U IIEIOYHO3EMETbHBIE METAIIIBI, TAJTOTEHbI, HHEPTHBIE Ta3bl).
DNeMEeHTHI, KOTOpbIe 00pa3ytoT aM(OTepHbIE OKCUIBI U THIPOKCHIBI.

Ilepnonnueckuit 3akoH. Ilepmonmueckas cucremMa XuUMHUYeCKHX »dieMeHToB J[. .
MenneneeBa. Koporkonepuognas u iuHHONepuoAHas (opmel [lepuognueckoit cucTeMbl
xumuueckux siemeHToB JI. M. MenneneeBa. Ilepuonsl u rpymnmbl. DU3HYECKHd CMBICH
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUO/IA U TPYIIIIHI JIIEMEHTA.

Crpoenne aromoB. CocraB aroMHbIX sAxep. HM3ortomsl. Onextponsl. CrtpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MepBBIX 20 XUMUYECKHX deMeHToB [leproauieckoil CUCTeMbI
. W. MeHnneneeBa. XapakTepHCTUKa XHMHUYECKOTO 3JIEMEHTAa IO €ro IMOJOXXEHUIO B
Ilepuonnueckoii cucreme /. 1. Menneneesa.

3aKOHOMEPHOCTH U3MEHEHHUS paguyca aTOMOB XUMHYECKHX 3JIEMEHTOB, METAJUTMYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPpyIIaM U MEPUOIAM.

3nauenne [lepuogmueckoro 3akoHa u I[leprogudeckoil CHCTEMBbI XUMHUYECKHUX AJIEMEHTOB
JUIs pa3BUTHS HayKU U NpakTUku. J[. . MeHaenees — y4€HbIl U IpayKJaHUH.

XuMudeckas CBSI3b. KoBanentnas (momnsipHas " HETOJISIPHAS ) CBSI3b.
DIEKTPOOTPULIATETLHOCTh XUMUYECKUX 3JIeMEHTOB. MoHHas CBs3b.

Crenenp  okucineHus. OKHCIUTENbHO-BOCCTAHOBUTENBHBIE  peakuuu. IIponecchbr
OKHUCJICHUS U BOCCTAaHOBJIEHUSI. OKUCIUTETU U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumMenm:

U3YyYEeHHE OO0pa3loB BEIIECTB METANIOB W HEMETaNIOB, B3aMMOJCHCTBHE THIPOKCH]IA
LMHKAa C pacTBOpamMu KHUCIOT W IIEJIOYEH, MIPOBEACHHUE OIBITOB, WIIIOCTPUPYIOIUX MPUMEPHI
OKUCITUTEIHHO-BOCCTAHOBUTENLHBIX PEAKIIHMI (TOpEeHUE, PEaKLIUK Pa3JIOKEHUs, COSTUHEHHUS ).

Mesricnpeomemmnnie ceasu



Peanuzanus MeXnpeaMETHBIX CBsI3€d MPU U3YYEHHU XMMHH B 8 Kjlacce OCYIIECTBIISETCS
yepe3 HCHOJb30BaHME KaK OOIIMX €CTeCTBEHHO-HAYYHBIX IOHATUH, TaK U IOHATH,
ABJIAIOIUXCSI CHCTEMHBIMHU JUIsI OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOI'0 IMKIIA.

OOue ecTecTBEHHO-HAy4HbIE IIOHATHA: HaydHbIM (akT, rumoresa, TEOpHs, 3aKOH,
aHanmu3,  CHHTE3,  Kilaccu(ukauusi,  MEpUOAUYHOCTh,  HAONIONEHHE,  AKCIEPUMEHT,
MOJIEJIMPOBAaHUE, U3MEPEHUE, MOJECIIb, SIBJICHUE.

®usnka: Marepusi, aTOM, OJJIEKTPOH, NPOTOH, HEUTPOH, WOH, HYKJIHJ, H30TOIIbI,
palMOaKTUBHOCTb, MOJIEKYJa, 3JEKTPUYECKUN 3apsijl, BELIECTBO, TelI0, O00BEM, arperatHoe
COCTOSIHUE BEIIECTBA, a3, (PU3MYECKHE BEIWYHMHBI, CIUHHUIBI W3MEPEHHUs, KOCMOC, IUIAHETHI,
3BE361, ComHIIE.

buonorus: ¢porocunres, npixanue, ouochepa.

I'eorpadusa: armocepa, ruzapochepa, MuHepasibl, TIOpPHbIE IOPOJbI, IOJE3HBIE
HCKOIIaeMbl€, TOIUIMBO, BOJIHBIE PECYPCHI.

9 KUIACC

BemecTBo M XUMHYeCKasi peaKusi

ITepuognuecknit 3axkoH. Ilepuommueckas cucremMa xumudeckux odaemeHtoB J[. M.
MengeneeBa. CrpoeHHe aToMOB. 3aKOHOMEPHOCTM B HW3MEHEHHU CBOWCTB XHUMHUYECKUX
JJIEMEHTOB NEPBBIX TPEX INEPHUOAOB, Kallns, KalbLUsi U HUX COCOUHEHUM B COOTBETCTBUHU C
M0JIO’KEHHEM 3JIeMeHTOB B [leproauyeckoii cucteMe U CTPOEHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BHMJbI XUMHUYECKOW CBS3H. THUIBI KPUCTAIUIMUECKHUX PEUIETOK,
3aBUCHUMOCTh CBOMCTB BEILIECTBA OT THUIA KPUCTAUIMYECKOM PEHMIETKHM W BHJIA XUMHYECKON
CBSI3H.

Knaccudukanuss 1 HOMEHKJIaTypa HEOPTraHWYECKHX BEIIECTB. XHMHYECKHE CBOMCTBA
BEIIECTB, OTHOCSIIMXCS K Pa3jIMUHBIM KJaccaM HEOPTaHWYECKUX COEIUHEHMM, TeHEeTHdecKas
CBSI3b HEOPraHUYECKHUX BEIIECTB.

Knaccugukaius XUMHYECKUX peakUil Mo pa3IuyHbIM MpHU3HAKaM (IO YUCIY U COCTaBy
YYaCTBYIOIIMX B pEaklUU BEIIECTB, MO TEIJIOBOMY 3((exTy, M0 H3MEHEHHMIO CTEleHen
OKHCIICHUSI XUMHUYECKUX 3JIEMEHTOB, 10 OOpPAaTUMOCTH, MO Y4YacTHIO KaTajau3aTopa). JK30- U
HHI0TEPMUYECKUE PEAKIIMH, TEPMOXUMHUUYECKHE YPAaBHEHUS.

[Tonstne o cxopoctu xumuueckoil peaxiuu. ITonsTue 06 0OpaTUMBIX M HEOOPATUMBIX
XUMHUECKHX peakiusx. [loHATHE O TOMOreHHBIX M TeTepOreHHbIX peakuusx. I[lonstue o
karanuse. lloHatne o XumuueckoM paBHOBecuU. PakTOpbl, BIHAOIIME HA CKOPOCTh
XUMHYECKON pEeaKIMU U TOJI0KEHNE XUMUYECKOTO PaBHOBECHS.

OKUCIUTEIBHO-BOCCTAHOBUTENIbHBIE PEAKIMH, SJIEKTPOHHBIA OanaHC OKUCIUTENbHO-
BOCCTAaHOBUTENBbHON peakiuu. CocTaBlieHHE YpaBHEHUN OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakiuii ¢ UCMOIb30BaHUEM METO/1a SJIEKTPOHHOr0 OaslaHca.

Teopust AIEKTPOIUTAYECKON AUCCOIUALNH. DIEKTPOIUTHI U HEAIEKTPOIHUTHL. KaTHOHBI,
AQHUOHBI. MexaHu3M JAHCCOLMAlMM BELIECTB C pPa3jIMYHbBIMM BHJAMHU XHMHUYECKOH CBS3H.
Crenens aucconuanuu. CHIbHBIC U Ca0bIE DJIEKTPOIUTHI.

Peakumu noHHoro o6MeHa. YcCiOBHUsSI MPOTEKaHUs peakIMil MOHHOTO OOMEHa, MOJHbIE U
COKpall€HHbIE MOHHBIE ypaBHEHUs peakuuii. CBOMCTBA KUCJIOT, OCHOBAaHWW M COJIEH B CBETE
npeCTaBiIeHU 00 SJIEKTPOTUTHUYECKON auccornuanuu. KadyecTBEeHHbIE peakluyd Ha HOHBL
[TonsiTHE O THIPONH3E CONEN.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOJCISIMA KPUCTAJUIMYECKUX PEHIETOK HEOPraHMYECKUX BEILECTB —
METAJUIOB M HEMeTauioB (rpadura W anMmasza), CIO0XKHBIX BEIIECTB (XJIOpUAA HATpHs),
WCCIICJOBAHNE 3aBUCUMOCTH CKOPOCTH XMMHMYECKOM PEAKLUH OT BO3ACUCTBHS DPA3IUYHBIX
(bakTOpOB, UCCIEIOBaHHUE IEKTPOIIPOBOIHOCTH PACTBOPOB BEILIECTB, IMpOIECCa AUCCOLMALUU
KHCJIOT, Ieno4ed M coned (BO3MOYKHO MCIIOJIb30BAaHME BHUAEO MAaTEpHAlOB), IPOBEACHUE
OTIBITOB, WIUTIOCTPUPYIOIIUX NPU3HAKK MPOTEKaHUs peakiuii MOHHOro oOMeHa (oOpa3oBaHue
ocajika, BBbIACICHHE ra3a, 00pa3oBaHME BOJBI), OINbBITOB, WIIIOCTPUPYIOIUX IPUMEPEI



OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKLUUil (FOpEeHHE, pPEaKLUU DPAas3IoKEHUs, COCAUHEHNUS),
pacro3HaBaHUE HEOPraHUMYECKUX BEIIECTB C IOMOIIbIO KAaueCTBEHHBIX pEakUuil Ha HOHBI,
pellIeHne YKCIEPUMEHTAIbHBIX 3a/1a4.

HemeTtaJyuibl 1 UX COeJUHEHHUS

OOmast xapaktepucTuka TajgoreHoB. OcCoOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHBIC
crenieHu okucineHuss. CrtpoeHue M (U3MYECKHE CBOWCTBA IMPOCTBIX BELIECTB — TaJOIE€HOB.
XUMHYECKHE CBOMCTBA Ha IpUMeEpe Xjopa (B3aMMOAEMCTBHE C MeTaulaMH, HEMETalaMu,
menoyamu).  XaopoBopopoa. ConsHas KHUCIOTa, XUMHMYECKHE CBOMCTBa, IOJIy4CHHE,
npuMeHeHue. JlelicTBue XJiopa U XJIOPOBOAOPO/ia Ha OPraHM3M uelloBeka. BaykHelme Xi10pu bl
U MX HAXOXJEHUE B IIPUPOJIE.

OO6mas xapakrepuctuka 351eMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTpPOEHHUS aTOMOB,
XapakTepHble creneHu okucieHus. CtpoeHue M (u3MyecKHe CBOMCTBAa MPOCTBIX BELIECTB —
KHCIIOpOJia U cepbl. AJUIOTPONIHBIE MOAU(UKALMK KUCIOPOJA U cepbl. XUMUYECKUE CBOMCTBA
cepel. CepoBoZOpOA, CTpoeHue, (uU3MYecKHue M XMMUYecKue cBoHcTBAa. OKCHIBI Cepbl Kak
NPEJCTaBUTENIN KUCIOTHBIX OKCUIOB. CepHas KUCIIOTa, PU3NYECKHE M XMMUYECKHE CBOICTBa
(oOme Kak MpeacTaBUTENs Kiacca KUCJIOT M creuuduueckue). XUMHUYECKUE pPeakluy,
JeKallie B OCHOBE MHPOMBIIIICHHOTO croco0a IoiydeHusl cepHOoil KucioThl. [IpumeHenue
cepHOi KucinoThl. CoM CepHOM KMCIOThI, KAUeCTBEHHAs peaklys Ha cyiabgaT-uoH. Haxoxenue
ceppl U €€ COoeIMHEHUN B IMpUpoae. XHUMHUECKOE 3arps3HEHHE OKpY’Karollel cpebl
COCIMHEHUSIMHU Cepbl (KHCIOTHBIE JOXKAM, 3arps3HEHHE BO3JyXa M BOJOEMOB), CIIOCOOBI €ro
IPEIOTBPALLCHUS.

OO6mas xapakrepucTuka 3yeMeHTOB VA-rpymnibl. OCOOEHHOCTH CTPOEHHS aTOMOB,
XapaKTepHbIE CTENEHM OKHUCIEHMs. A30T, paclpocTpaHEHHE B Npupoae, (usuueckue u
XUMHYecKkHe cBoiicTBa. KpyroBopot a3ora B mpupoje. AMMHUaK, ero Gu3n4eckue 1 XMMUYecKHue
CBOICTBa, nonydeHue u npumeHeHne. Coau aMMOHMSI, UX (HU3NUYECKHUE U XUMUYECKHE CBOMCTBA,
npuMeHeHne. KadecTBeHHas peakuys Ha MOHBI aMMOHUS. A30THas KHUCIIOTa, €€ IOJIy4EHUE,
¢uznueckne M XUMHYECKHE CBoicTBa (0OIIMe Kak TMpeACTaBUTENS Kilacca KUCIOT H
cneunduyeckue). Mcnonap3oBaHWe HUTPATOB M COJEH aMMOHHUS B KauyecTBe MHHEpaJIbHBIX
ynoOpeHuit. XuMHUYECKOe 3arpsi3HEHUE OKPYXKAIOIIEH Cpebl COSTMHEHUSIMU a30Ta (KUCIOTHBIE
JIOX/IM, 3arpsi3HEHHE BO31yXa, MOuYBBl U BOAOEMOB). Docdop, amaoTponmHble MOIUPHUKAIMU
docdopa, puznueckue u xumudeckue cpoiicrBa. Okcun docdopa (V) u pocdopHas kuciora,
¢du3nueckne M XUMHMYECKHE CBOWCTBa, nosyuyeHue. Mcmonb3oBanue QocdaroB B KauecTBe
MUHEPATBHBIX YIO0OpPEHUI.

OObmas xapakrepuctuka s1aeMeHTOB |VA-rpynmbel. OCoOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTETIEHU OKUCIIEHUA. YTJepo/l, aJUIOTPOIHbIE MOIU(UKAIINK, PACIPOCTPAHEHHE B
npupoze, pusnueckue U XuMuueckue cBoicTBa. Ancopbuus. KpyroBopot yriepoaa B mpupoe.
Oxkcuppl yraeposaa, ux pU3NYecKue U XUMHUYECKHE CBOMCTBA, IEHCTBUE Ha JKUBBIE OPraHU3MBbI,
NOJTy4eHHEe U MPUMEHEeHHEe. DKOJIOTUYeCKUe MPOoOIeMbl, CBsI3aHHbBIe ¢ okcuaoM yriepoaa (1V),
TUIOTE3a TI100aIbHOTO TOTEIUIEHHUs KJIMMaTa, MapHUKOBBIM 3P@ekT. YronbHas KHcIOTa U €€
COJM, UX (PU3MUECKHE M XUMHMYECKHE CBOICTBa, MOJydeHHWEe M mpuMmeHeHue. KauectBeHHas
peakiusi Ha  KapOoHar-uoHbl. lcmonb3oBanume  kapOoHaToB B OBITY, MEIUIIMHE,
IIPOMBIIIJIEHHOCTH U CEIBCKOM XO35HCTBE.

[lepBoHavanbHble MOHATHS 00 OpPraHMYECKUX BeHIECTBaX KaK O COEAMHEHHUSX yriepoja
(MeTaH, 3TaH, OTWUJIEH, AaleTWUJIeH, ATAaHOJ, IJMIEPHH, YKCyCHas kuciora). IIpupoaHsie
WCTOYHHMKHU YTJIEBOJIOPOJOB (yroib, MPUPOIHBIN ra3, HedTh), MPOAYKTHl HX TEpepadOTKH
(OeH3uH), UX pOJIb B OBITY U MPOMBIIUIEHHOCTH. [ToHATHE 0 OMOJIOTHYECKH BaXKHBIX BEIIECTBAX:
KMpax, Oeikax, YriaeBoJaX — M HX pPOJM B JKU3HM 4YelloBeKa. MarepuanbHOE €IUHCTBO
OpPraHMYECKUX Y HEOPraHMYECKUX COECIUHEHHH.

Kpemunii, ero ¢usnveckue M XUMHUYECKHE CBOWCTBA, TIOJYYCHHE W TIPUMCHEHHE.
Coenunaenuss kpemHusi B mpupone. OOmme mnpencraBieHuss o0 okcuae kpemuaus (V) u
KpeMHHEBOU KuciaoTe. CHIIMKATHI, UX UCIOJIb30BaHUE B OBITY, B IPOMBIIINICHHOCTH. BaxkHelmue



CTPOUTENIbHbIE MaTepHalbl: KepaMuKa, CTEKJIO, ILIEMEHT, OeTOH, jkene300eToH. I[IpoGrembl
0e30MacHOr0 UCMOJIb30BaHMS CTPOUTEIBHBIX MATEPHATIOB B TIOBCETHEBHOM JKU3HU.

Xumuueckuii IKCnepumeHm:

U3ydeHrue oOpaslloB HEOPraHMYECKUX BEIECTB, CBOICTB COJISTHOM KHUCJIOTHI, MPOBEACHUE
KaueCTBCHHBIX PEAKIUN Ha XJIOPUA-UOHBI M HAOIIOJIEHUE MPU3HAKOB MX MPOTEKAHUS, OIBITHI,
oTpaxaromue (pU3MYeCKue U XUMHUYECKHE CBOICTBA TaJIOTEHOB M UX COCAMHEHUN (BO3MOKHO
UCIIOJIb30BaHUE BUACOMATEPUAIOB), O3HAKOMIICHHUE C 0OpaslaMu XJIOPUAOB (TaJOTeHUIOB),
O3HAaKOMJICHHE C oOpa3uamMu cepbl U €€ COeIMHEHUSMU (BO3MOXHO HCIHOJIb30BaHUE
BUJEOMATEpHaoB), HaONIOAEHUEe Tpolecca OOYrJIMBaHUS — caxapa IOX  JeiCTBHEM
KOHIIEHTPHUPOBAHHON CEPHOM KUCIOTHI, U3y4YeHUE XMMHUYECKUX CBOMCTB pa30aBiICHHON CEpHOMN
KHUCIIOTHI, TIPOBEJICHUE KAUeCTBEHHOW peakIMu Ha Cynb(ar-uoH W HaAOIOJIEHUE TpH3HaKa e€
MPOTEKaHus, O3HAKOMIIEHHE ¢ (PU3MYEeCKMMM CBOWCTBaMHU a30Ta, docdopa U HX COeIUHEHUN
(BO3MO’KHO HCITOJIb30BaHHUE BUICOMATEPHAIIOB), 00pa3iaMu a30THBIX U GOCHOPHBIX YIAOOpEHHIA,
MoJlyueHue, coOMpaHue, pacro3HaBaHHE W U3YyUYEHHE CBOMCTB aMMHUaKa, IPOBEICHHE
KAUeCTBCHHBIX peaknuid Ha HOH aMMOHUsS U Qocdar-noOH W U3YYCHHE NPHU3HAKOB WX
MPOTEKaHHUs, B3aMMOJICHCTBHE KOHIIEHTPHUPOBAHHOW a30THOM KHUCIOTHI C MeAbI0 (BO3MOXKHO
WCIIOJIb30BAaHUE BUIACOMATEPUAJIOB), M3YYCHHE MOJENEeH KPUCTALIMYECKUX PEMIETOK anamasa,
rpadura, ¢ymiepeHa, O3HAKOMIIEHHE C TPOIECCOM aAcOpOLMU PACTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM YIJIEM U YCTPOMCTBOM NMPOTUBOTA3a, MOJyYeHHUE, COOMpaHue, paclio3HaBaHUE
U U3yYeHHUE CBOMCTB YIJIEKHCIIOTO ra3a, IPOBEICHHE KAaueCTBEHHBIX PEaKIMil Ha KapOOHAT U
CHUJIMKAT-UOHBl M W3Yy4YCHUE IMPU3HAKOB HX TMPOTEKAHMs, O3HAKOMJICHHE C MPOAYKIHUEH
CUJIMKATHOM MPOMBILUIEHHOCTH, PELIEHUE SKCHEPUMEHTAIbHBIX 3aJay Mo Teme «Baxuelmue
HEMETaJUIbl U UX COCTUHEHUS.

MeTta/ibl M UX COCAUHEHUS

OOmas xapakTEepUCTHKA XWMHUYECKHX OJEMEHTOB — METAJUIOB HAa OCHOBAaHUU HUX
nosnoxeHus B [lepuonnueckoii cucreme xumudeckux snemeHToB . 1. MenneneeBa u crpoenus
atomoB. CTpoeHue MeTauioB. MeTraminueckas CBs3b M METAUTMYECKas KpUCTaJUTHYecKas
pemeéTka. DIEeKTPOXUMHUYECKUN psJ HanpsbDKeHUH MeTaioB. Pu3MUEecKHe U XUMUYECKHE
cBoiicTBa MetayioB. OOmmMe cnocoObl nonydeHust MeTauioB. [IoHATHE O KOPPO3UU METaIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT KOppo3uH. CIiaBsl (CTallb, YYT'YH, JIOpaTIOMUHUN, OpOH3a) U
WX IPUMEHEHHUE B OBITY M MPOMBIILIEHHOCTH.

[[{enounble MeTaNIbL: TIOJIOKEHUE B Ileproanueckoil cucteMe XUMUYECKUX 31eMeHToB /1.
N. MenneneeBa, CTpoeHHE UX aTOMOB, HaXOXJEHHE B Mpupoje. Ou3nueckrue U XUMHYECKUE
CBOIiCTBa (Ha mpuMepe HaTpus U Kanus). OKCUIBI U TUAPOKCUABI HATpusl U Kanus. [Ipumenenue
MIEJIOYHBIX METAJIOB U UX COCTMHECHUMN.

[IlenoyHo3emMenpHbIE METAUIBl MarHuii M KajubLUi: noyokeHue B Ilepuoamueckoit
cucreme xumuueckux snemeHToB [[. M. MeHneneeBa, CTpOEHHME WX aTOMOB, HaXxOXKICHUE B
npupoje. Puznueckue U XMMUYECKHUE CBOMCTBA MAarHus U Kaniblus. BaxHeilue coequHeHus
KaJbpus (OKCU, TUAPOKCUA, coiin). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHUSI.

Amomunuii: nonoxenue B Ilepumonnueckoid cucreme xumuueckux snemeHtoB J[. WM.
MenneneeBa, CTpoeHHE aToMa, HaXxOXJeHnue B mpupojae. Pusndyeckne U XMMUYECKHE CBOMCTBA
amroMuHUS. AMQOTEpHBIE CBOWCTBA OKCHIA U TUIPOKCH]IA AIFOMHHHSL.

Kenezo: mnonoxenue B Ilepronnueckod cucteMe XUMUYECKHX d3nemeHToB J[. H.
MenneneeBa, CTpO€HHE aTOMa, HaxOXJAeHHE B mpupoae. Ousznyueckrue U XUMHUUYECKUE CBOMCTBA
xene3a. Oxkcunpl, ruapokcuasl U coiu skene3a (l1) m xeneza (Ill), mx cocras, cBoiicTBa u
MOJIy4eHHE.

Xumuueckuii IKCnepumMenm:

O3HAKOMJICHHE C O00pa3laMi METaUIOB M CIJIaBOB, UX (U3UUYECKUMHU CBOMCTBAMU,
U3YYEHUE PE3yJIbTaTOB KOPPO3UU METAIJIOB (BO3MOXKHO MCIIOJB30BAaHHE BHAEOMATEpUATIOB),
0COOEHHOCTEH B3aMMOJICHCTBUS OKCUAA KANbLUS U HATPUs ¢ BOJON (BO3MOXHO HCIOJIH30BaHUE
BUJICOMaTEpHAJIOB), HCCIEAOBaHWE CBOWCTB JKECTKOM BOJBI, Ipollecca TOPEHHUs 3Kee3a B



KHACIOpoAe  (BO3MOXHO  HCHOJB30BAHWE  BUACOMATEPHUATOB), TMPU3HAKOB  MPOTEKAHUS
KAYeCTBEHHBIX PEaKIMii Ha MOHBI: MAarHus, Kajbllus, alFOMUHMS, LIUHKa, Xkene3a (I1) u xenesa
(1), mequ (1), HaOnrOIEHME U ONKMCAHKE MPOLIECCOB OKPALIMBAHUS IJIAMEHH MOHAMH HATPHS,
KaJusl U KaJiblidg (BO3MOXHO HCIIOJIb30BAaHHME BHAEOMATEPUANIOB), UCCIIEOBaHIE aM(pOTEPHBIX
CBOMCTB I'MJIPOKCH/Ia AJIFOMUHHUS U TUIPOKCHU]IA LINHKA, PEIIEHUE IKCIEPUMEHTAIbHbBIX 3aa4 110
TeMe «BakHelre MeTauibl U UX COSTUHEHUS».

XuMHA M OKpYsKaoIas cpeaa

BemiectBa 1 MaTepuaibl B MOBCEJHEBHOM JKMU3HH uYeloBeKa. be3omacHoe MCIoyib30BaHKe
BEIIECTB M XMMHYECKHX peakuuii B ObiTy. IlepBas momomuipr mpu XUMHYECKHX OXKOrax M
OTpaBJICHUSIX.

XVMHYECKOE 3arps3HEHUE OKpPY)KAoILEel cpeibl (MpeeabHas JOMyCTUMasi KOHLIEHTpaLus
BemecTs, ganee — [1J1K). Posib XxuMuu B pereHuu 3KOJIOTHIECKUX TPOOIIeM.

Xumuueckuii IKcnepumenm:

u3ydeHue o0pas3oB MaTepHalioB (CTEKIIO, CIUIaBbl METAIIJIOB, MTOJIMMEPHBIE MATEPUAIIbI).

Meswcnpeomemnnie ceasu

Peanuzamus MeXNpeAMETHBIX CBA3EH MPU M3yUYEHUU XUMUU B 9 Kilacce OCyIIeCTBISETCS
Yyepe3 HCHOJb30BAaHME KaK OOMIMX E€CTeCTBEHHO-HAYYHBIX IOHATHH, TaK W TOHATHH,
SBIISIOIINXCSI CHCTEMHBIMHU TSI OTACTBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO IIHKIIA.

OOme ecTecTBEHHO-HAYYHbIC IIOHATHSA: HAy4HbIM (akT, THUHOTE3a, 3aKOH, TEopus,
aHalM3,  CHUHTE3,  KiIacCH(pHUKalus,  MEePUOJUYHOCTh,  HAONIOJIEHUE,  HKCIECPHUMEHT,
MOJICITIMPOBaHKE, U3MEPEHUE, MOJIEIIb, SIBIICHUE, TAPHUKOBBIN 3(p(eKT, TEXHOIOTHS, MaTepHaIbl.

Ouzuka: Marepusi, aToM, OJJIEKTPOH, MPOTOH, HEHUTPOH, HWOH, HYKJIHJ, H3OTOIBI,
PaAMOAaKTUBHOCTb, MOJIEKYJA, OJJIEKTPUYECKUI 3apsl, MPOBOJHHUKH, IOJYIPOBOIHHKH,
JTUBJIEKTPUKH, (POTORIIEMEHT, BEIIECTBO, TEJNO, 00bEM, arperaTHOe COCTOSIHHME BEIIEeCTBa, Ias,
pacTBOp, PacTBOPUMOCTb, KpUCTAJUIMUECKas pEIIETKa, CIUIaBbl, (U3MYECKHE BEIMYMHBI,
€MHMILIBI U3MEPEHUS, KOCMUYECKOE IPOCTPAHCTBO, IIAHETHI, 3BE3/1bl, CoNHIIE.

buonorust: ¢ortocunTes, apixaHue, O6uocdepa, 3KOocUCTEMa, MUHEPAIbHBIE YIOOpEHMUS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIbHbIE BEIECTBA.

['eorpadus: atmocdepa, ruapochepa, MHHEpadbl, TOPHBIE TMOPOJbI, IOJE3HbIE
HCKOIIa€MBbI€, TOIUIMBO, BOJHBIE PECYPCHI.



IINTAHUPYEMBIE PE3VJIBTATBI OCBOEHUS ITPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMMHOCTHBIE PE3YJIbTATDI

JIMYHOCTHBIE PEe3yNbTaThl OCBOCHHUS NPOTPaMMbl OCHOBHOTO 0O0mIero o0Opa3oBaHus
JOCTUTAIOTCS B XOJIc OOYYCHHUsSI XMMUU B €JUHCTBE YUYECOHOU M BOCITUTATEIBHOM JICATEIILHOCTH B
COOTBETCTBUM C  TPAJAUIUOHHBIMH  POCCHHCKMMH COLMOKYIBTYPHBIMH W  JyXOBHO-
HPaBCTBEHHBIMH IIEHHOCTSIMH, MPUHITHIME B OOINECTBE MpPaBUJIAMH M HOPMaMH TOBEICHHUS U
CIOCOOCTBYIOT MPOLIECCaM CaMOITO3HAHMS, CAMOPA3BUTHUS M COLMATHM3AINN 00yIarOIIUXCS.

JIMYHOCTHBIE PE3yNbTaThl OTPAXAIOT T'OTOBHOCTh OOYYAIOIIMXCS PYKOBOJCTBOBATHCS
CHCTEMOW TIO3WTHUBHBIX IIEHHOCTHBIX OPUEHTALMH M PACHIMPEHHE OIbITa JCSITEIBHOCTH Ha €€
OCHOBE, B TOM YHUCJIC B YACTH:

1) naTPHOTHYECKOT0 BOCTIUTAHUS:

[IEHHOCTHOTO OTHOIICHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY U HAyYHOMY
HACJIC/INIO0, TIOHUMaHMs 3HAYCHUS XMMHUYCCKOH HAYKH B JKU3HHM COBPEMEHHOTO OOIIEeCTBa,
CIOCOOHOCTH BIIAJIETh JTOCTOBEPHOW MH(OpPMALMEH O MEPEIOBBIX JOCTHKCHUAX U OTKPBITHIX
MHUPOBOW M OTEYECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTpPOWCTBE
MHpa 1 00IIeCTBa;

2) rpaskIaHCKOro BOCIUTAHUS:

NPEICTaBICHUS O COIMUAIBHBIX HOpPMax M IMpaBHJIaX MEXJIMYHOCTHBIX OTHOLICHUH B
KOJIJICKTHBE, KOMMYHHKATHBHOH  KOMIICTEHTHOCTH B OOINEGCTBEHHO  IOJIC3HOM,
y4eOHOMCCIIeIOBATEIbCKONW, TBOPUECKOW W JAPYIMX BHUAAX JEATEIBHOCTH, TOTOBHOCTH K
pa3sHOOOpa3HON COBMECTHOM J1€ATEIbHOCTH MPH BBIIIOJHEHUN y4eOHBIX, T03HABATEIbHBIX 3a/1a4,
BBIITOJIHEHNH XHMHUYECKHX OSKCIIEPUMEHTOB, CO3JaHUM YYEOHBIX NPOEKTOB, CTPEMJICHUS K
B3aMMOIIOHMMAHUIO U B3aMMOIIOMOIIM B Ipoliecce 3TON y4eOHOW IesTeIbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE IOBENEHHE W TIOCTYNMKHA CBOWX TOBApPHUINEH C IMO3WUIMH HPAaBCTBEHHBIX M
IPaBOBBIX HOPM C YUETOM OCO3HAHUS MOCIEICTBHM MOCTYIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHUSI:

MHUpPOBO33pPEHUYECKHE NPEACTAaBICHHUS O BEUIECTBE M  XUMHYECKOM  peakiuy,
COOTBETCTBYIOIIIE COBPEMEHHOMY YPOBHIO Pa3BHTHSI HAyKH M COCTABIISIOUINE OCHOBY JIJIS
MOHMMAHUA  CYINIHOCTH HAYYHOW KapTUHBI MHpa, MPEJICTaBiIeHHs] 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHs MPUPOIBI, B3aMMOCBS3SIX YEIIOBEKa C MPHUPOJHON CPEemoi, O poin
XMMHHU B TIO3HAHUH ITHX 3aKOHOMEPHOCTEH;

MIO3HABATEbHBIE MOTHBBI, HAlpaBJICHHBIE HA MOJyYeHHE HOBBIX 3HAHWH MO XHMHH,
HEoOXoauMBbIe Uil OOBSCHEHHs HAOMIOJaeMbIX IPOLECCOB U SBJICHUH, MO3HABATEJIbHOM,
UHPOPMAIIMOHHON M YUTATENBCKON KYJIbTYPHI, B TOM YHCJIE HABBIKOB CAMOCTOSTEIIEHOW paboThI
C y4eOHBIMH TEKCTaMH, CIPABOYHOH JHUTEpPaTypOd, MOCTYMHBIMH TEXHUYECKHUMH CpPEICTBAMHU
WH(POPMAIIMOHHBIX TEXHOIOTHIA;

UHTEepeC K OOyYEHMIO M TO3HaHUIO, JIFOOO3HATENbHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHMIO, TIPOEKTHOW M HCCIIEIOBATEIBCKON JCATEIHPHOCTH, K OCO3HAHHOMY BBIOOPY
HATNPaBIEHHOCTH W YPOBHS OOYUYECHHS B NalbHEHIIIEM;

4) popMHUPOBAHMS KYJIbTYPBI 3/10POBbSI:

OCO3HAHME IICHHOCTU JKW3HH, OTBETCTBEHHOTO OTHOIICHHUS K CBOEMY 3/10pOBBIO,
YCTAaHOBKM Ha 37I0POBBI 00pa3 JKW3HU, OCO3HAHWE IIOCIEACTBUH W HEMPUSTHE BpPEIHBIX
NpUBbIUEK (YMOTpeOJIeHUs] alKOrojs, HAapKOTHKOB, KYpPEHHs), HEOOXOAWMOCTH COOJIOACHUS
mpaBu 0€30MaCHOCTH TIPU OOpAIIEHWH C XUMHUYECKHMHU BEIIECTBAMU B OBITY M pEalbHOU
KHU3HH,

5) TPy10BOT0 BOCIIMTAHMS

MHTEpEC K MPAKTUYECKOMY U3YUYEHUIO MPOo(eccHii 1 Tpya pa3IndHOro pojia, yBaXKEHHUE K
TPyAy ¥ pe3ylibTaTaM TPYAOBOW IEATEIPHOCTH, B TOM YHCJIE€ Ha OCHOBE IPUMCHEHUS
OPEMETHBIX 3HAHWA [0 XWMHH, OCO3HAHHBIA BBIOOP HWHIMBUAYAJILHOW TPAaCKTOPUU



MPOJODKCHHUST O0pa3oBaHUs C YYETOM IJMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XUMUH,
OOLIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, ycHemHoil mpodecCHOHaIbHOW NEATENbHOCTH U
pa3BUTHS HEOOXOUMBIX YMEHUH, TOTOBHOCTH aJalITUPOBATHLCS B IPOPECCHOHATBHON CPE/IE;

6) 9K0JIOrH4Y€eCKOr0 BOCIIUTAHUS

DKOJIOTHUYECKHU TIeJIeCO00pa3HOe OTHONICHUE K MPUPOJIE KaK UCTOYHHUKY KU3HU Ha 3emiie,
OCHOBE €€ CYIIECTBOBAaHUS, MOHUMAHUE IIEHHOCTH 3J0pPOBOro U Oe3omacHoro obpasza *KHU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (H3UYECKOMY U TICHXHYECKOMY 370POBBIO,
OCO3HaHHE LIEHHOCTH COOJIIOICHHUSI TIPaBUIl O€30MacHOro MOBEACHUsS IPU paboTe ¢ BelllecTBaMH,
a TaK)Ke B CUTYyalHsIX, YTPOKAOIIKX 3JJ0POBbIO U KU3HU JIOJIEH;

CIIOCOOHOCTH MPHUMEHSTh 3HAHUS, MMOJIydaeMble NpPU H3YYECHUH XUMHH, JJIS PelleHUs
3a71a4, CBA3aHHBIX C OKPYKAIOUIEH PUPOJHON CPENOM, ISl TOBBILICHUS YPOBHS 3KOJIOTHYECKON
KYJIBTYpPbI, OCO3HAHUS TJI00ATBFHOTO XapakTepa SKOJIOTHYECKUX Mpo0JieM U MyTed WX peleHUs
MOCPEACTBOM METOJOB XMMHH, IKOJIOTHUYECKOTO MBIIIJICHHS, YMEHUS PYKOBOACTBOBATHCA UM B
MI03HABATEJIbHOM, KOMMYHUKATUBHOM U COLMATILHOM MPAaKTHKE.

METANPEAMETHBIE PE3YJIbTATHI

B cocraBe MerampeaMETHBIX pe3yJIbTaTOB BBIACISIOT 3HAYUMBbIE ISl (POPMHUPOBAHUS
MHPOBO33PEHUS OOIICHAYYHBIC MOHATUS (3aKOH, TEOPHs, MPUHIINI, TUIOTE3a, (PaKT, CUCTEMA,
MIPOLIECC, IKCIIEPUMEHT U JAPYTOe€.), KOTOPbIE UCIOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4€OHBIX
peaIMeTax | IMO3BOJISIFOT Ha OCHOBE 3HAHUH M3 ATHX MPEIMETOB (OPMHUPOBATH MTPEICTABICHHUE O
[EJIOCTHOW HAy4YyHOW KapTHMHE MHpa, U yYHUBEpCAIbHbIE y4eOHbIe NEHCTBUS (IIO3HABaTEIbHbIE,
KOMMYHHKATHBHBIC, PETYJSATUBHBIC), KOTOpbIE 00ecnednBarOT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITENIbHOMY TUTAHUPOBAHUIO M OCYIIECTBICHUIO YU€OHOU e TEIbHOCTH.

Ilo3naBaTebHbIE YHHBeEPCAJbHbIE YUeOHbIE 1eHCTBUS

ba3oBble Jiornyeckune 1eHCTBUA:

YMEHHSI HCIOJIB30BaTh MPUEMBI JIOTUYECKOTO MBIIIJIEHUS] TPH OCBOCHHM 3HAHUM:
pacKpblBaTh CMBICH XHUMHUYECKHX TMOHSATHHA (BBIAENATh MX XapakTEpHbIE MPHU3HAKH,
yCTaHaBIUBATh B3aUMOCBSI3b C IPYTUMU MOHSATUSMH), UCIIOIH30BATh MOHATUS JJIsi OOBSICHEHUS
OTNIENbHBIX (PAKTOB W SIBICHUN, BBIOMPATH OCHOBAHUS M KPUTEPUU s KIacCHPUKAIIUU
XMMHYECKHUX BEIIECTB U XUMHUYECKUX PEAKIMM, YCTAHABIMBATh NPUYHMHHO-CIEACTBEHHBIE CBS3U
MEXy 00BEKTaMHU U3YU€HHUs, CTPOUTH JIOTUYECKUE pacCyXIeHus (MHAYKTUBHEIE, IeAYKTUBHbIE,
110 aHAJIOTHH), JIeJaTh BBIBOJIBI M 3aKIIFOUCHHS;

YMEHHE MPUMEHSTHh B Mpollecce MO3HAHMS MOHATHUS (TMPEAMETHbIE U METamnpeIMETHBIE),
CHMBOJIMYECKHE (3HAKOBBIE) MOJIETH, HUCIIOJIB3yeMble B XUMHUHU, MPeoOpa3OBBIBATH IIMPOKO
MPUMEHSIEMbIE B XUMHUH MOJIEIbHBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOJ DJIEMEHTA),
XUMUYeckass (opmylia W ypaBHEHHE XHMHYECKOW peakiuu — TpU PEIICHHH YydeOHO-
MO3HABATEJIBHBIX 33/a4, C YYETOM OTUX MOJCIbHBIX IPEACTABICHUN BBIABIATh U
XapaKTepU30BaTh CYIIECTBCHHBIC MPU3HAKH W3YYa€MBIX OOBEKTOB — XUMHUYECKHX BEIIECTB H
XUMHUYECKHX PEAKIIMi, BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPUYUHHO-CIICACTBEHHBIE CBSI3U U
MPOTUBOPEYUS B U3YUAEMbIX ITPOIIECCAX U SBJICHUSX.

ba3zoBble ucciieoBare/ibCKue 1eMCTBUA:

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KA4€CTBE MHCTPYMEHTA IMO3HAHUA, a
Takke B KayecTBE OCHOBHI i (OPMUPOBAHUS THUIIOTE3bl IO MPOBEPKE MPABUILHOCTU
BBICKA3bIBAEMBIX CYKJICHUM;

MPUOOPETEHUE OMbITa TO IJIAHUPOBAHUIO, OPTaHHM3AIMH M TPOBEIACHHUIO yUYECHHUYECKHX
9KCIIEPUMEHTOB, YMEHHE HAOII0aTh 32 XOJJ0OM IPOIecca, CaMOCTOSATEIbHO MMPOTHO3UPOBATh €TI0
pe3ynbTaT, (GOpMyIUpoBaTh OOOOIICHHS M BBIBOJABI MO pe3ylbTaTaM MPOBEAEHHOTO OIBITA,
MCCJIEIOBAHMsI, COCTABIIATh OTUET O pOeaHHOM padoTe.

Pabora ¢ nnopmanmeii:

yYMEHHE BBIOMPATh, aHATU3UPOBATH U UHTEPIPETUPOBATH NH(OPMAIINIO PA3TMYHBIX BUOB
1 HOpM IIPECTABICHHUS, TTOYIAEMYIO M3 Pa3HBIX HCTOYHUKOB (HAyYHO-TIOMYJSPHAS TUTEpATypa



XUMHUYECKOTO COJEp)KaHUs, CIpaBOYHbIe MocoOus, pecypchl HMHTepHeTa), KPUTHYECKU
OLICHUBATh MIPOTUBOPEUUBYIO U HEJJOCTOBEPHYIO HH(OPMALIHUIO;

yYMEHUE IPUMEHSTh Pa3IMYHbIe METOIbI U 3aIPOCHI IPU MOUCKE U 0TOOpe nHpOopMaLuu U
COOTBETCTBYIOIIMX JIaHHBIX, HEOOXOAMMBIX JIJIsl BBIIIOJIHEHUS YUY€OHBIX U TO3HABATEIbHBIX 33/1a4
OTpeNeIEHHOr0 THUMA, MPHOOpPETEHHE OIbITa B 00JAaCTH MCIOJIB30BaHUS HH(POPMAITMOHHO-
KOMMYHHUKATHUBHBIX TEXHOJIOTHI, OBJIaJIcCHUE KYIbTYpOil aKTUBHOTO HCIIOIb30BAHUS Pa3IMUHbIX
MIOUCKOBBIX CHCTEM, CaMOCTOSATEIbHO BBIOMpPATh ONTUMAIbHYIO (HOpPMY TpencTaBICHUS
uH(pOpMallMl ¥ WIUTIOCTPUPOBATH peEIIaeMble 3a/ladydl HECIOXHBIMU CXEMaMH, JuarpaMMamu,
npyrumu popmamu rpaduky U ©X KOMOUHALIUSAMU;

YMEHHE HCIOJIb30BaTh U aHAJIM3UPOBATh B Ipollecce YYEOHOM U HCCIeI0BaTEIbCKOU
NEeSITeIbHOCTH HH(POPMALIHMIO O BIMSHUH MPOMBIIUIEHHOCTH, CEIBCKOT0 XO35HCTBA U TPAHCTIOPTa
Ha COCTOSIHHE OKPYXKAroIe MPUPOIHON CPEeIbl.

KoMMyHUKaTHBHbIE YHHBepcaIbHbIe Y4eOHbIe JelcTBUA:

YMEHHsI 3aJaBaTh BOMNPOCH (B XoAe auanora M (WIM) JUCKYCCHU) IO CYIIECTBY
oOcyxnaemMold Tembl, (HOPMYIHPOBATH CBOM NPEIIOKEHHUS OTHOCHUTEIBFHO BBITIOJHEHUS
peJIOKEHHON 3a1a4H;

YMEHUS TPEACTABIATH MOJyYCHHBIE Pe3yIbTaThl TO3HABATEIBHON NEATEILHOCTH B YCTHBIX
U THUCHbMEHHBIX TEKCTax; JeNaTh IMPE3CHTAlMI0 PE3YJIbTaTOB BBINOJIHEHUS XUMHYECKOTO
JKCIIEpUMEHTa (J1a00paTOPHOTO OMBITA, JaOOpPAaTOPHON pPaOOTHI MO MCCIIEIOBAHUIO CBOMCTB
BEIIECTB, yUeOHOTO MPOEKTA);

YMEHUSI Y4eOHOTO COTPYIHHYECTBA CO CBEPCTHHKAMU B COBMECTHOHM IMO3HABATEIHHON U
HCCJIEIOBATENLCKON NIeATEIbHOCTH MPU PEUICHUM BO3HHUKAIOUIMX NpoOJieM Ha OCHOBE yuéra
OoOLIMX HMHTEPECOB M COIJIaCOBaHMs NO3UIMI (0OCyXIeHHs, OOMEH MHEHHSMH, «MO3TOBBIE
HITYPMBbI», KOOPJMHAIIU COBMECTHBIX JEHCTBHM, ONpeesIeHne KPUTEPUEB 10 OI[EHKe KauecTBa
BBITIOJITHEHHOU pabOThI U IpyTue).

PeryasiTuBHBIe yHHBepcalbHble Y4eOHbIe AelicTBHA:

YMEHHUE CaMOCTOSITENIFHO OTPEACIATh e NesTeIbHOCTH, IIIaHUPOBATh, OCYIIECTBIIATS,
KOHTPOJMPOBAaTh M TPU HEOOXOAWMOCTH KOPPEKTHUPOBATh CBOIO JEATEIBHOCTh, BBIOMpPATh
HaubOosnee HSPQeKTUBHbIE CHOCOOBI pemieHus Y4eOHbIX M IO3HaBaTeNbHBIX  3ajad,
CaMOCTOSITENIbHO COCTABJIATh MJIM KOPPEKTHPOBATH MPEAJIOKEHHBIM aJIrOpUTM JEHCTBHHA NpHU
BBIITOJIHEHUH 33/J1aHUH C y4ETOM TMOJydeHHs] HOBBIX 3HAHMH 00 HM3y4aeMbBIX OOBEKTax —
BEIIIECTBAX U PEaKLUsAX, OLIEHUBATh COOTBETCTBUE MOJIYYEHHOIO pe3ysbTaTa 3asBICHHOM LienH,
YMEHHUE HCIOJIb30BaTh U aHAJTU3UPOBATh KOHTEKCTHI, TPE/IaraéMble B YCIIOBUH 3a/IaHUI.

MNPEJIMETHBIE PE3YJIBTATHBI

B cocraBe mpeaMETHBIX pe3yabTaTOB TIO0 OCBOSHHIO O0S3aTEIBHOTO COJCpIKAHUS,
YCTQHOBJICHHOTO JaHHOM (exnepanbHOW pabouell MporpamMmoi, BBIJIENAIOT: OCBOCHHBIE
0o0ydJaronuMucs Hay4YHble 3HAHUS, YMEHHS W CIIOCOOBI JEHCTBUM, crnenuduueckue s
OpeIMETHOW 00acTH «XUMHS», BUABI JESITENbHOCTH MO TMOJTYYEHHIO HOBOTO 3HAHHUS, €ro
UHTEPIPETAINH, TPEOOPA30BAHNIO U TIPUMEHEHHUIO B PA3JIMYHBIX YICOHBIX U HOBBIX CUTYaITUSIX.

K konuy oOyuenust B 8 kJiacce mpeIMeTHBIE pe3ysbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
OTpakaTh CHOPMUPOBAHHOCTH Y O0YUAIOIIMXCS YMEHHU:

® DACKpBIBaTh CMBICI OCHOBHBIX XMMHYECKHUX MOHATHI: aTOM, MOJEKYIa, XUMUYECKUI

BJIEMEHT, MPOCTOE BEILECTBO, CIIOKHOE BELIECTBO, CMeCh (OAHOpOAHAs U
HEOJHOPO/HAs), BaJCHTHOCTh, OTHOCHUTEIbHAas aTOMHAas W MOJEKYJSpHAs Macca,
KOJIMYECTBO BEIIECTBA, MOJb, MOJSIpHAs Macca, MaccoBas J0JI1 XUMHYECKOTO
JJIeMEHTa B COEJUHEHHM, MOJISIPHBI 0O0BEM, OKCHJ, KHCIOTa, OCHOBAaHHE, COJIb,
3IIEKTPOOTPHLIATEIEHOCTh, CTENICHb OKUCIICHUS, XUMUYeCKast peakiys, Kiaccuukanus
peaxuii: peakiuu COeIMHEHUs, PEaKuU Pa3I0KeHHs], peaKIIMK 3aMeIIeHUs, peaKkluu
o0MeHa, 9K30- ¥ SHJIOTEPMUYECKHUE PEaKIMH, TEIIOBOM 3 (PEKT peakuuy, sIpo aToMa,
JJIEKTPOHHBIA CIION aTtoma, aromMHas opOuTanb, pajuyc aromMa, XUMHUYEcKasl CBS3b,



NOJIIpHAasl M HEIOJIApHAas KOBAJIEHTHAs CBSA3b, MOHHASI CBSI3b, MOH, KAaTHOH, AHUOH,
pacTBOp, MaccoBasi J10JIsl BelllecTBa (MPOLICHTHAs KOHLIEHTPALIKs) B PaCTBOPE;

® WUIIOCTPUPOBATH B3aMMOCBS3b OCHOBHBIX XHMHYECKHX HOHSITHUM W NIPUMEHATH 3TH
MOHSTHS IIPU OMUCAHUH BEIECTB U UX MPEBPAIICHU;

® UCMOJb30BATh XUMHUYECKYIO CHUMBOJHMKY JMJISi COCTaBICHHS (OPMYT BEIIECTB U
YPaBHEHUN XMMUYECKUX PEAKLUH;

® OmpeleNsITh BaJCHTHOCTh aTOMOB JJIEMEHTOB B OMHAPHBIX COCAMHEHUSX, CTEMCHb
OKHUCJICHHUS JJIEMEHTOB B OWHApHBIX COEIMHEHUSX, MPHUHAJIKHOCTh BEHIECTB K
OTNpeNeIEHHOMY KJIacCy COEIMHEHMHA 1O QopMmyliaM, BHJ XUMHUYECKOW CBS3U
(xoBaJIeHTHas! U MOHHAs) B HEOPTraHMYECKUX COCTUHEHHUSIX;

e packpbiBaTh cMbIch [lepunonnueckoro 3akona JI. . MeHneneeBa: 1€eMOHCTPUPOBATh
NOHMMAHHE MEPUOJUYECKON 3aBHCHUMOCTH CBOMCTB XUMHUYECKHX 3JIEMEHTOB OT HX
nonoxkenuss B Ilepumonmuyeckoil cucreme, 3aKOHOB COXPAHEHHS MAacChl BEIECTB,
MIOCTOSTHCTBA COCTaBa, AaTOMHO-MOJIEKYJISIPHOTO YUEHHUs, 3aKOHa ABOraipo;

® ONUCHIBATb U XapakTepu3oBaTh TaOMMuHyl ¢opmy Ilepuonudeckoil cUCTEMBI
XUMHYECKHX JJIEMEHTOB: pa3lnyaTh IMOHATUS «IJIaBHas moArpymnmna (A-rpymma)» u
«mmobounass moarpynna (b-rpynma)», Mamble W OONbIIME TEPHOABI, COOTHOCHUTH
o0o3HavYeHHsI, KOTOpble UMeroTcs B Tabnuie «lleproguueckas cucteMa XUMHUYECKHX
anemeHToB [[. 1. MeHneneeBa» ¢ YUCIOBBIMH XapaKTEPUCTUKAMHU CTPOCHHS aTOMOB
XUMHYECKHX DJJIEMEHTOB (COoCTaB M 3apsj sApa, o0llee 4YHUCIO JJIEKTPOHOB U
pacnpeneseHre ux 1o 3JIEKTPOHHBIM CII0SIM);

e iIaccu(UIUPOBATh XUMUYECKHE 3JIEMEHTHI, HEOPIraHUYECKUE BEIIECTBA, XUMHUYECKHE
peakuuu (IO YMCIYy M COCTaBY Yy4YacTBYIOIIMX B pEaKIUH BEIIECTB, MO TEIJIOBOMY
sdexry);

e XapakTepu3oBaTh (ONMUCBHIBATH) OOIIME XMMUYECKHE CBOMCTBA BEIECTB PA3IUYHBIX
KJIaCCOB,  IIOJATBEp)KJas  ONHUCAHUE IPUMEPAMH  MOJIEKYJSIPHBIX ~ ypaBHEHUU
COOTBETCTBYIOIIMX XUMUYECKUX PEaKIHil;

® [IPOTHO3UPOBATH CBOMCTBA BEUIECTB B 3aBUCHUMOCTU OT UX KAa4E€CTBEHHOIO COCTaBa,
BO3MO>KHOCTH NMPOTEKaHUSI XUMUYECKHUX MIPEBPAILIEHUH B Pa3IMUHbIX YCIOBUSIX;

® BBIYNCIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MaccChl BEIIECTB, MAaCCOBYIO
JIOJIF0 XMMHUYECKOT0 3JIeMEeHTa 1o (hopMysie COeJUHEHNs, MACCOBYIO JIOJIIO BEILECTBA B
pacTBope, MPOBOJUTH PACUYETHI IO YPABHEHUIO XUMHUECKOH peaKlny;

® [IPUMEHATH OCHOBHBIE ONEPALIMHM MBICIUTENBHON ACSITEIBHOCTH — aHAJIW3 U CUHTES,
CpaBHEeHHE, 0000IIeHHE, CUCTEeMAaTH3aIHI0, KIacCU(UKALUIO, BBIBICHHE MPUYHMHHO-
CJIEZICTBEHHBIX CBSI3€M — ISl M3Y4YEHHUs CBOMCTB BEIIECTB M XWMHYECKHX PEAKIUH,
€CTeCTBEHHO-HAy4YHble =~ METOAbl  TO3HAaHUS  —  HAONIOZCHHWE,  HM3MEpeHHe,
MOJIEJTUPOBAHUE, SKCTIEPUMEHT (PEaTbHBIN U MBICICHHBIN);

e Cle[oBaTh IMpaBHUJaM TOJb30BAHUS XHMHUYECKOHM TMOCYyIOM M J1abopaToOpHBIM
00OpyJOBaHUEM, a TaKXke MpaBWIaM OOpallleHUs C BEIIECTBAMH B COOTBETCTBUH C
MHCTPYKIHUSMU N0 BBIIOJHEHUIO JIAOOPATOPHBIX XUMUYECKUX OMBITOB IO MOJIYYEHHUIO
U coOMpaHuIO ra3o00pa3HBIX BEHIECTB (BOJOPOJA U KHUCIOpPOJA), MPHUTOTOBICHUIO
pPacTBOpPOB € OMPEACIEHHON MAacCOBOM J0JIEN pacTBOPEHHOTO BEIIECTBA, MIAHUPOBATH
Y IIPOBOAMTH XUMHUYECKHE 3KCIIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB ILETIOUEN U
KHCJIOT C TIOMOIILI0 HHIMKATOPOB (JIakmMyc, heHoadTaaenH, METUIOPAHK U IPyTHUE).

K xonuy oOyueHus B 9 kJjacce mpeaMeTHBIE pe3ylbTaThl Ha 0a30BOM YPOBHE JOJIKHBI

OTpaXkaTh CHOPMUPOBAHHOCTH Y OOYJAIOIITUXCS YMECHHM:

® pacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKMX IOHATHUN: XUMUYECKUI 3JIEMEHT, aToM,
MOJIEKYJIa, NOH, KATUOH, aHUOH, IIPOCTOE BELLIECTBO, CI0XKHOE BELECTBO, BAJIEHTHOCTb,
3EKTPOOTPHULIATENILHOCTD, CTENEHb OKUCICHMS, XUMUYECKas peakius, XUMHYecKas
CBSI3b, TEIUIOBON 3((EKT peakinu, MOJb, MOJSIPHBIA 00BEM, pacTBOP, IEKTPOJIUTHI,



HEBJICKTPOJIUTHI, AJIEKTPOIUTUYECKAs JUCCOLMAIMS, PEaKIUH HOHHOrO OOMEHa,
KaTajau3aTop, XHUMHUYECKOE paBHOBecHE, OOpaTHMble U HEOOpaTUMbIE peaKlUu,
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIE ~ PEAKLUH,  OKHUCIUTENb,  BOCCTAHOBUTEID,
OKHCJICHHE M BOCCTAHOBJICHHE, aJJIOTPONHUs, aMpOTEepHOCTh, XUMHUYECKas CBA3b
(KoBaJIeHTHasi, HOHHAs, METAJJIMYECKas), KPUCTAJUIMUECKas pEIIETKA, KOPPO3Us
METAJIJIOB, CIUIaBbl, CKOPOCTh XHMHUYECKOH peakIuu, MpeleibHO JOmycTUMas
koHueHrpauus [1/IK Bemecrsa;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHYECKUX IMOHSATHI U MPUMEHSATH 3TH
MOHATHS TIPH ONMCAHUH BEUIECTB U UX MPEBPAICHUH;

UCIIOJIb30BAaTh XHMHUYECKYI0 CHMBOJHUKY [UIsl COCTaBi€HHUS (OpMyYNn BelIecTB U
YpaBHEHUN XUMUUYECKUX PEaKIIN;

ONpEAENATh BaJEHTHOCTh M CTENEHb OKUCJIEHUS XUMHUYECKHX JJIEMEHTOB B
COECIMHEHUSAX PpA3JIM4YHOIO COCTaBa, MPHUHAIJIECKHOCTh BEIIECTB K ONpeAcIEHHOMY
KJIacCy COeIMHEHUN Mo QopmyiaMm, BHA XUMUYECKOW CBsI3U (KOBAJICHTHAs, MOHHAs,
METaJIJIMYECKasl) B HEOPraHMYECKUX COCJAMHEHUSX, 3apsii HMOHA IO XHUMHUYECKOU
dbopmyre, xapakTep Cpelbl B BOJHBIX PACTBOpPAX HEOPraHWYECKUX COCTUHEHHH, TUI
KPUCTAJIIMYECKON PEIIETKN KOHKPETHOTO BEIIECTBA;

packpbiBaTh cMbich Ilepuoanueckoro 3akona JI. . MenneneeBa u 1eMOHCTPUPOBATH
€ro MOHMMAaHHE: OIMHUCHIBATh M XapakTepu3oBaTh Tabnauunyio dopmy [lepuomuueckoit
CHCTEMBl XMMHYECKHX OJJIEMEHTOB: pasiHuaTh IMOHATHA «IJaBHas mnoarpymma (A-
rpynna)» u «mobounas mnoarpymmna (b-rpymma)», maneie U GonblINe MEpPUOJIBI,
COOTHOCUTh O0O3HAuU€HHUs, KOTOpbIE MMEIOTCS B MEPUOAUYECKOM Tabiuue, ¢
YHUCIOBBIMU XapaKTEPUCTHKAMHM CTPOEHHSI aTOMOB XMMHUYECKHUX JIEMEHTOB (COCTaB U
3apsa Aapa, o0IIee YMCiIo 3JIEKTPOHOB U pacHpeIeIeHUe UX 10 3JIEKTPOHHBIM CIIOSIM),
OOBSICHATH O0OIMe 3aKOHOMEPHOCTH B M3MEHEHHUH CBOWCTB JJIEMEHTOB M HX
COEIMHEHUI B IpeJenax MaJbIX MEPUOJIOB U TJABHBIX MOJATPYMI C YYETOM CTPOEHUS
UX aTOMOB;

KJIAaCCU(UIIMPOBATh XUMUYECKUE AJIEMEHThI, HEOPraHMUECKHUE BEIECTBA, XUMUYECKUE
peakuuu (10 YHUCIy UM COCTaBy Y4YacTBYIOIIMX B PEAKIMH BELIECTB, IO TEIIOBOMY
3 deKTy, 10 U3MEHEHUIO CTENIEHEeH OKUCIIEHHUSI XUMUYECKHX 3JIEMEHTOB);
XapaKTepu3oBaTh (OMUCHIBaTh) OOLIME U CHEHU(PUYECKHE XUMUYECKHE CBOWCTBA
MPOCTHIX M CIIOKHBIX BEIIECTB, MIOATBEPKIas ONMMCAHUE TIPUMEPAMH MOJIEKYIISIPHBIX U
MOHHBIX YpaBHEHHH COOTBETCTBYIOIUX XUMUYECKUX PEaKIHii;

COCTaBJISITh YPABHEHHUS SJICKTPOJUTUYECKON TUCCOLUAIIMU KUCIIOT, IIEJI0YEH U COJIEH,
MOJIHBIE U COKpPALEHHBIE YPAaBHEHUS pPEeaKIMi HOHHOrO OOMEHa, ypaBHEHUS peaKlMid,
MOJATBEPXKJAIOLINX CYLIECTBOBAHME TE€HETUYECKOW CBS3M MEXIY BELIECTBAMU
pa3IMYHbIX KJIACCOB;

PacKpBIBaTh CYIIHOCTh OKHUCIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLUUN MOCPEICTBOM
COCTaBJIEHUS 3JIEKTPOHHOT0 OajaHca 3TUX peaKuii;

IIPOrHO3MPOBATh CBOWMCTBA BELIECTB B 3aBHCHUMOCTH OT HUX CTPOEHHS, BO3ZMOXHOCTH
NPOTEKaHUS XUMUYECKUX MPEBPAILIECHUH B Pa3JINUHbIX YCIOBUSX;

BBIUHCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAcChl BEILIECTB, MAaCCOBYIO
JIOJIF0 XMMHUYECKOT0 3JIEMEHTA 1Mo (opMylie COeTMHEHHS, MACCOBYIO JIOJIIO BELIECTBA B
pacTBope, MPOBOAUTH PACUETHI IO YPABHEHUIO XUMUYECKOH peaKInm;

coOnrofaTh TMpaBuia TMOJb30BAaHUS XHMMUYECKOM TMOCyJol U JabOpaTOpHBIM
o0opy/soBaHuEM, a TakKe IMpaBuia OOpalleHUs C BEIIeCTBAMU B COOTBETCTBHH C
UHCTPYKLHUSMH 10 BBIIOJHEHUIO Ja00PATOPHBIX XUMHUECKUX OIBITOB IO MOIY4YECHHUIO
1 cOOMpaHHUIO Ta3000pa3HBIX BEIIECTB (AaMMHaKa M YIJIEKHCIIOTO rasa);

IPOBOJIUTH PEAKLUH, TOATBEP)KIAIOIINE KAaYeCTBEHHBI COCTAaB PA3IMYHBIX BEIIECTB:
pacrio3HaBaTh OIBITHBIM HYTEM XJIOpUA-, OpoMuia-, MoAuI-, KapOoHar-, ¢ocdar-,



CWJIHMKAT-, Ccynb(}ar-, THIPOKCHI-UOHBI, KATUOHBI AMMOHHS W HOHBI HM3YyUYEHHBIX
METAJIJIOB, IPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPTaHMYECKUX BEIIECTB;
MPUMEHATh OCHOBHBIE OINEPALUH MBICIUTEIBHON JEATEIIbHOCTH — AHAJIU3 M CHUHTE3,
cpaBHEHHE, O0000IIEHHEe, CHUCTEMATHU3aIlMi0, BBISIBICHUE IPUYUHHO-CIICCTBEHHBIX
CBSI3€M — JUISl M3YYEHHUS CBOMCTB BELIECTB M XUMHYECKHX PEAKLHM, €CTECTBEHHO-
Hay4YHbIE METOAbl IIO3HAHHWS — HAONIJICHUE, HW3MEPEHHE, MOJICITMPOBAHHE,
HKCIEPUMEHT (peaibHbIil U MBICICHHBII).



TEMATHYECKOE INTAHUPOBAHHUE

8 KJIACC
Ko €CTBO 4ac0

Ne HaumenoBaHue pa3jiesioB U JHHECTBO I KB 0 JaekTpoHHbIe (HU(POBHIE)

n/n TeM NPOrpaMmbl Bcero p;;:ﬂ‘:ﬂbm’le p;) 62:)1;Tblimec1me o0pa3oBaTe/ibHbIE PECYPCHI

Pa3nean 1. [lepBoHayaibHble XUMUYeCKHE OHATHS

XuMusg — BaxkHas 00/1aCTh

11 €CTCCTBO3HAHUS U 5 5 bubmuorexa [JOK

' NPaKTHYECKOHN JIESITeIbHOCTH https://m.edso0.ru/7f41837c

yeJoBeKa

12 BemntecTBa 1 xumMmmueckue 15 1 bu6mmoreka [JOK

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

Htoro no paznemny 20

Pa3nen 2. BaxkHeiiume npeacTaBuTe/ M HEOPraHMYECKUX BellleCTB
21 Bosnyx. Kucnopoa. [lonsarue 6 bubnnoreka [JOK

' 00 oKcHIax https://m.edsoo.ru/7f41837¢
29 Bonopon. [onsitue o 5 1 bu6mmorexa [IOK

' KUCIIOTaX U COJISAX https://m.edsoo0.ru/7f41837¢c
23 Boga. PactBopsl. [Tonsitue 06 5 1 1 bu6nmoreka [JOK

' OCHOBAHUAX https://m.edso00.ru/7f41837c
24 OCHOBHBIE KJIaCCHI 11 1 1 bu6mmoreka [IOK

HCOPTaHNYCCKUX CO€IUHEHUI

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

Hroro 1o pasneny 30

Pasnen 3. [lepnoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 3j1eMeHToB /. . MenaeseeBa. CTpoeHue aToMoOB.

Xumuuyeckasi cBsizb. OKHCJINTEILHO-BOCCTAHOBHUTEIbHbIE PC€aAaKIHH

Ilepuoauueckuii 3aK0H U
[Tepuoanueckas cucrtema
XUMUYECKHX 3y1eMeHToB J[. 1.
Mengeneesa. CTpoeHue aroma

3.1

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



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

Xumudeckas CBS3b.

3.2 OKHUCIUTEIILHO- 8 Bubmuorexa LIOK
BOCCTAHOBUTEbHBIE PEAKIHII https://m.edsoo0.ru/7f41837¢
buommoreka [{OK
Hroro no pasaeny 15 https://m.edscL)E).ru/7f418370
PesepBHOE Bpems 3 bubmorexa LIOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME



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

9 KJIACC

KosuvecTBo 4acoB DJIeKTPOHHbBIE
HanmeHnoBaHue pa3je/ioB U TeM (undpossbie)
Ne n/m NporpaMMEI Beero KOﬁHTpO.HbeIe HpﬁaKTH‘ICCKI/Ie 06PA30BATEILHBIC
padoThI padoTsI pecypcb
Pa3znea 1. BenecTBO M XUMH4YeECKHE PeaKIUU
11 [ToBTOpEeHME U yriyOJIeHHE 3HAHUH 5 1 bubmuorexa [JOK
' OCHOBHBIX Pa3JIeioB Kypca 8 Kiiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmmoreka [JOK
' peaKiuii https://m.edsoo.ru/7f41a636
13 DIIEKTPONUTHYECKAS JUCCOLINAIIHS. 8 1 1 bubnnorexa [JOK
' XUMHUYECKHE PEaKIIUU B PACTBOPAX https://m.edsoo.ru/7f41a636
Htoro no pazneny 17
Pa3nes 2. HemeTa/uibl M MX COeIMHEHUS
21 OO0m1as XxapakTepuCcTUKa XUMHUECKUX 4 1 bubmuoreka [IOK
' anemenToB VIIA-rpynmsl. ["amorenst https://m.edsoo.ru/7f41a636
OO61as xapakTepuCcTHKa XHMIIECKHX Bubsmorexa LIOK
2.2 anemeHTOB VIA-Tpymnmel. Cepa u eé 6 hitps://m.edsoo.ru/7f41a636
COCTUHCHUS — :
OO0m1as XxapakTepuCcTUKa XUMHUUECKIX
2.3 aneMeHTOB VA-rpynmsl. A30T, pochop u ux 7 1 E{tlg:_?;;:e;igﬁﬁ/? 413636
COCTUHCHUS — :
OO01mas XxapakTepUCTHKA XUMUISCKUX Bubmiorexa [IOK
24 anemeHToB |VA-Tpynmel. Yriaepon u 8 1 2 hitps://m.edsoo.ru/7f41a636
KPEMHHI U UX COETMHEHHUS — '
Hroro no paszneny 25
Paszpnen 3. Metayuibl M UX COEIMHEHHS
3.1 OO011I1e CBOMCTBAa METAIIOB 4 bubnmorexa LIOK

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

3.2 Baxkueiimre Metasuibl 1 UX COSIUHEHUSI

bubnmoreka [IOK

16 https://m.edsoo.ru/7f41a636
Wroro no pazueny 20
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
41 BemectBa 1 MaTepuaisl B )XU3HU YEI0BEKA 3 Bubmorexa HOK
' m P https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOE Bpems 3 Bubmorexa LIOK
p p https://m.edsoo.ru/7f41a636
OBILIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68



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

IHOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
No KosaunyectBo yacos Jara DJIeKTpoHHbIe HU(pPOBbIE
u/n Tema ypoka Beero Konrpoabnbsie IIpakruueckue A — oOpa3zoBaTe/IbHbIE
padoThbI padoTbI pecypcbl
1 [Ipeamer xumun. Pons xumuu B 1 bubmuoreka [JOK
YKU3HU YeoBeka. Tera u BemecTsa https://m.edsoo.ru/ff0d210c
5 IlonsaTne o MeToxax Imo3HaHUS B 1 bu6mmoreka [JOK
XUMHAN https://m.edsoo.ru/ff0d227e
[IpakTuueckas padbora Ne 1 «IIpasuia
3 paboThI B 1a00paTOPUU U IPUEMBI 1 bubnunoreka [JOK
oOparieHus ¢ 1a00paTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
4 Yucrelie BemecTBa 1 cMecu. CiocoObl 1 bu6mmoreka [IOK
pasjeneHus cMeceit https://m.edsoo.ru/ff0d26ca
IIpakTuueckas padora Ne 2
5 <<1?33I[6J16HI/I€ cﬁeceﬁ (Ha mpumepe 1 EH@I_HOTeKa HOK
N ttps://m.edsoo0.ru/ff0d28c8
OUYHUCTKHU TTOBAPEHHON COJIN)»
bu6nmoreka [JOK
6 ATOMBI M MOJIEKYTb1 1 https://m.edsoo.ru/ff0d2a6c
7 XUMUYECKHUE DIIEMEHTHI. 3HAKH 1 bu6mmoreka [IOK
(CHMBOJTBI) XUMUYECKUX DJIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocTeie U CIIOXKHBIE BEIIECTBA 1 EH@I_HOTeKa HOK
ttps://m.edsoo.ru/ff0d2a6¢c
9 ATOMHO-MOJIEKYJISIPHOE YUEHUE 1 EH6H_HOTCK3 HOK
ttps://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSTHCTBA COCTaBa
10 BelIeCTB. XUMHU4ecKas popmya. 1 bubnuorexa [IOK
BajleHTHOCTH aTOMOB XMMHYECKUX https://m.edsoo.ru/ff0d2eae
2JIEMEHTOB
11 OrHocuTenbHas aTOMHAs Macca. 1 bu6mmoreka [JOK



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

OTtHOCcHuTENbHAS MOJICKYJIsIpHas Macca

https://m.edsoo.ru/ff0d323c

12 MaccoBast JoJIsI XUMHYECKOTO bu6mmorexa [IOK
3JIEMEHTA B COCUHCHUM https://m.edsoo.ru/ff0d350c
13 KonuuectBo BemiectBa. MoJib. bubmuorexa [JOK
MogsipHast macca https://m.edsoo.ru/ff0d5230
14 dOu3ndecKue U XUMUYECKHE SIBIICHUS. bu6mmoreka [IOK
XuMHYecKasi peaKius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky U ycinoBUs MPOTEKAHUS bubmumoreka [IOK
XUMHAYECKHX PEaKIHii https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUs MacChl BEIIECTB. bubnuorexa [JOK
XUMHYECKUE YPaBHEHUSI https://m.edsoo.ru/ff0d3b88
| e e o B LOK
N https://m.edsoo.ru/ff0d5708
XUMUYECKUX PEaKIUi
s | o B LOK
’ ’ https://m.edsoo.ru/ff0d3f34
3aMeleHus, o0OMeHa)
o | LB T e B 10K
' o https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIUs 3HAHUH
20 KonrtponsHast padora Nel o teme bubnuoreka [IOK
«BerecTBa 1 XUMHUECKUE PEAKIIHI https://m.edsoo.ru/ff0d4290
2L mosmea Kicropon - srewent Bumioreks LIOK
' https://m.edsoo.ru/ff0d448e
npocrtoe BemectBo. O30H
| Smmemen maen s B 10K
’ https://m.edsoo.ru/ff0d4614
ropenue). [lonarue 06 okcumax
s | oot monyema oo BuGaionsa LOK
' https://m.edsoo.ru/ff0d497a
[Ipumenenue kucnoposa
24 TennoBoii 3¢ hexT xumuaeckoin bubnnorexa [JOK



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
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https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a

peakuuu, IOHATHE O
TEPMOXMMHUYECKOM YPaBHEHUH, IK30-
U OHJOTEPMUYECKHUX PEaKLMAX

https://m.edsoo.ru/ff0d4790

TomuBo (HedTh, yroib U METaH).

bu6mmoreka [IOK

25 3arpsi3HEHUE BO3]lyXa, CIIOCOOBI €r0 hitps://m.edsoo.ru/ffod4cda
MPEAOTBPAIICHHUS
o
s | e e o3 o e Buniorsa LOK
. https://m.edsoo.ru/ff0d4ae2
KHCIIOPO/1a, U3YUEHUE er0 CBOMCTB»
27 Boaopon — snemeHT u mpocTtoe bu6mmoreka [IOK
BemecTBo. HaxoxieHue B mpupoe https://m.edsoo.ru/ff0d4dd0
28 du3nYecKre 1 XMMUYECKHEe CBOMCTBA bu6mmoreka [IOK
Bojopoa. [Ipumenenue Bogopoa https://m.edsoo.ru/ff0d4dd0
29 IlonsaTHe 0 KMCIOTaX U COJIAX bubmmorexa [TOK
https://m.edsoo.ru/ff0d50d?2
30 CrniocoOsI nostydeHus BOAOPOIa B bu6mmoreka [IOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
IIpakTHueckas Ta Ne 4 o Tem
31 «IPI?)J'Iy‘lef{(I:/IeaI/I Ezg;pzlljne BO(,)HOEOILGB. bubmorexa LHOK
. ’ https://m.edsoo.ru/ff0d4f42
W3y4YEHUE €ro CBOMCTBY
30 MounsipHblii 00BEM ra3oB. 3aKOH bubnnoreka [JOK
ABoraapo https://m.edsoo.ru/ff0d542e
35| nemcomma rara no v mascomony Bu6morera LIOK
i https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WU 00BEMY
o | Do oadon e B LOK
R . https://m.edsoo.ru/ff0d5708
3aK0HA 00BHEMHEIX OTHOIIECHUI ra30B
35 dusnvecKknue 1 XUMHUYECKHE CBOMCTBA bu6mmorexa [IOK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanui. [Tonstue 00 bubmuorexa [JOK

WHJIMKATOpax

https://m.edsoo.ru/ff0d59e2



https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
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Bopa kak pactBoputeb.
Hacebimiennsie 1 HEHACHIIICHHBIE

bubmuorexa [JOK

37 pacTtBOpbl. MaccoBast 10J1s1 BEIIECTBA https://m.edsoo.ru/ff0d5b40
B pacTBOpe
[IpakTuyeckas pabora Ne 5 o Teme
38 «IIpuroroBiieHre pacTBOPOB C bubnuorexa [JOK
onpeeaEHHON MacCOBOM JIOJICH https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOIO BEIIECTBA»
39 KonTponbnas pabota No2 mo teme bubnnoreka [JOK
«Kucnopon. Bomopoza. Boma» https://m.edso0.ru/ff0d6342
40 Oxcupael: cocTaB, KIacCU(PUKAIINS, bubnuorexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
g | oo o ok Buorera LOK
’ https://m.edsoo.ru/ff0d664e
amM(bOTEepPHBIX OKCHJIOB
42 OcHoBaHHS: COCTaB, KJIacCHU(UKAIIHS, bubnuorexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 ITonyyenue u XMMHUYECKHE CBOMCTBA bubnuoreka [IOK
OCHOBaHHIA https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, kinaccudukarms, bu6mmorexa [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 ITonyyenue u XMMHUYECKUE CBOMCTBA bubnuoreka [IOK
KHCJIOT https://m.edsoo.ru/ff0dfee2
o | Sl s B 0K
N ’ https://m.edso00.ru/00ad9474
CBOICTBa
IIpakTuyeckas pabora Ne 6. Perenue
47 SKCIEPUMEHTAIBHBIX 3a7a4 M0 TEME bubnuorexa [JOK
«OCHOBHBI€ KJIaCChl HEOPTAHUYECKUX https://m.edsoo.ru/00ad9b7c
COCIMHEHUI»
48 I'eneTnueckas CBA3b MEXKIY bubnnorexka [JOK

KjIaCCaMH HCOPIraHUYCCKUX

https://m.edsoo.ru/00ad9a50



https://m.edsoo.ru/ff0d5b40
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COETUHEHUN

O0001IeHrEe U cCUCTEMaTU3 AU

bu6mmorexa [IOK

49 3HaHU https://m.edso0.ru/00ad9cb?2
S0 "Oompame rmmcon neoprammcers BuGnorerca LIOK
- https://m.edsoo.ru/00ad9ela
COCIMHCHMI
51 ammmmccnant snewertron, Hommme o BiSmorexa LIOK
) https://m.edsoo.ru/00ad9ffa
TPYIIax CXOJHBIX HJIEMEHTOB
[Tepuonnueckuii 3aKOH U
52 Ilepuonuueckas cucrema bu6mmoreka [IOK
XuMHu4eckux 3aementos 1. U. https://m.edsoo.ru/00ada52¢c
Menneneesa
53 [lepuoapl, rpymnimbl, MOATPYIIIIHI bubmmorexa [TOK
’ ’ https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. COCTaB aTOMHBIX bubnunoreka [JOK
saep. U3ororsr https://m.edso0.ru/00ada342
CtpoeHue 3JIeKTPOHHBIX 060J‘IO‘-ICKV Bubmorexa [IOK
55 aToMOB 351eMeHTOB [lepunoanueckoit httos://m.ed 100ada6b
PS://M.edso0.ru adaoncC
cuctemsl /. . MenaeneeBa
XapakTepucTuKa XUMHYECKOTO
56 3JIEMEHTA MO €r0 MOJIOKEHUIO B bubmuorexa [JOK
[Mepuoanyeckoii cucreme 1. U. https://m.edsoo.ru/00adag824
MenpneneeBa
3nauenue [lepuoauyeckoro 3akoHa
57 JUISL pa3BUTHSI HAYKU U TIPAKTUKH. J]. bubnuorexa [JOK
W. MenneneeB — y4€HbIH, egaror u https://m.edsoo.ru/00ada96e
rpKIaHUH
B onromamsn ) Buamorexa LIOK
" https://m.edsoo.ru/00adb33c
Bcepoccuiickast mpoBepouHas paboTa
59 KonrtponbHas pabora Ne4 o reme bubnuoreka [IOK



https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adb33c

«Ctpoenue aroma. XuMHU4ecKas
cBs13b» / Beepocceuiickas
poBepoyHas pabora

https://m.edsoo.ru/00adh486

60 DJIEKTPOOTPULIATEIILHOCTh aTOMOB 1 bubmuorexa [JOK
XUMHYECKHX 3JIEMEHTOB https://m.edsoo.ru/00adaab8
bubnmoreka [JOK
61 HNonnas xumudeckas CBs3b 1 hitps://m.e dsﬁ).ru 100adac34
62 KoBanentHas nossipHasi XuMH4UecKas 1 bubmunorexa [JOK
CBSI3b https://m.edsoo.ru/00adaab8
63 KoBasienTHas HenonsipHas 1 bubnnorexa [JOK
XMMHYECKas CBA3b https://m.edsoo.ru/00adaab8
bubnuorexa [JOK
64 Crenens, oxuCIeHus 1 https://m.edsg).ru/OOadanS
65 OKuCIUTENbHO-BOCCTAHOBUTEIbHBIC 1 bubmuorexa [JOK
peakiuu https://m.edsoo.ru/00adb076
66 OKHCIIMTEIIN U BOCCTAHOBUTEIIH 1 E:'[ISSJ,I:I;I/?TT].GeIEJaS(I)f)?’IlJ(/OOa db076
PesepBHelit ypok. O60011IeHNE 1
67 cUcTeEMaTH3allls 3HAaHUH 10 TeEME 1 bu6mmorexa [IOK
«CtpoeHune atoma. XMMHAYeCKast https://m.edsoo.ru/00ad9ch?2
CBSI3bY»
68 PesepBHblil ypok. O6006111eHNE U 1 bubnnoreka [JOK
CHCTEMATH3alAs 3HAHWI https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME
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9 KJIACC

KoaudecTBO 9acoB

JIeKTPOHHBbIE U(PPOBHIE

Ne Tema ypoka K I Hata o0pa3oBaTejbHbIE
/i yp Beero OHTPOJILHBIE pPaKTHYeCKHe W3yueHns p
padoThI padoThI pecypcbl
[Tepuonuueckuii 3aKOH.

1 [Tepuonnueckas cucrema 1 bubnmoreka [JOK
XUMHYECKHX 31eMenToB J1. 1. https://m.edsoo.ru/00adb59e
Menpeneena
3aKOHOMEPHOCTU B U3MEHEHUH

2 CBOMCTB XﬁMI/I‘leCKI/IX 3JICMEHTOB 1 bubmorexa LIOK

.. https://m.edso0.ru/00adb6b6
MIEPBBIX TPEX MEPUOJIOB
Krnaccudukanus 1 HOMEHKIATypa bubnuorexa [JOK

3 1 .

HEOPraHUYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Bunnl XUMHY€ECKOU CBSA3U U THIIEI 1 bu6mmoreka [IOK
KPUCTAUTHIECKHUX PEIIETOK https://m.edsoo.ru/00adbac6
KonTtponsHas padora Nel o reme

5 «IToBTOpenue u yriayoneHue 1 1
3HAHUN OCHOBHBIX Pa3eNioB Kypca
8 kimacca»

Knaccudukanms xumuaeckux bubnuoteka [JOK

6 o 1 :
peakuuii Mo pa3IMyHBIM PU3HAKAM https://m.edsoo.ru/00adbcb0
[TonsiTHE O CKOPOCTH XUMHYECKOM

7 €aKIun HOHSII”)FI/IC O TOMOTEHHBIX U 1 bubmmorexa [IOK
DEAIH. https://m.edsoo.ru/00adbe9a
reTepOTeHHBIX PEaKIHIX
[ToHsATHE O XUMHYECKOM

aBHOBecHH. DaKTOPHI, BIUSIONINE
8 ﬁa CKOpPOCTh XI/IMI/I‘IECI(’Of/'I eaKmI/II/I 1 bubmorexa [IOK
p peaxtl https://m.edsoo.ru/00adc28c
Y TIOJIO’)KEHUE XUMUIECKOTO
paBHOBECHS
9 OxucinuTenpHo- 1 bubnuoreka [IOK

BOCCTAHOBUTCIIbHBIC PCAKIIUN

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



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
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Teopust 31EKTPOTUTHUECKON

10 nqucconnanuu. CUIbHBIC U cl1a0ble bubmorexa [IOK
: https://m.edso00.ru/00adcd68
AJIICKTPOJIUTHI
11 Honnble ypaBHEHHUsI peaKIuit bubmorexa [IOK
https://m.edsoo.ru/00add448
XHUMHUYECKHE CBOMCTBA KUCIIOT U
12 OCHOBaHMH B CBETE MPEACTABICHUI bu6mmoreka [IOK
00 3JICKTPOIUTHYECKON https://m.edsoo.ru/00add5d8
JIHACCOLIAAIIAN
5| e cokers ok B LOK
. https://m.edso0.ru/00add8b?2
AICKTPOJUTUYECKON JUCCOIHAITIT
14 [TonsiTue o runponuse conen bubmorexa [IOK
https://m.edso0.ru/00add9d4
15 O00011IeHNE U CUCTEMATU3AIUS bu6mmoreka [JOK
3HAHUH https://m.edsoo.ru/00addd12
ITpakTHueckas Ta Ne 1.
16 «Il’)eameHI/IeecaljcniaS/IOM:HJIaanmx bubmorexa HOK
https://m.edsoo.ru/00addbfa
3a7a4»
KonTponbnas padota Ne2 no teme
17 «QJIEKTpOIUTHYECKAs bubnuoreka [IOK
nucconmanys. XUMUYECKUe https://m.edso0.ru/00addecO
pPEaKIuu B pacTBOPAX»
18 Xemcone conirna v nprtepe Buamoterca LIOK
https://m.edsoo.ru/00addfe2
XJIopa
19| xemcomms oaofiors. nomyaemie Buoterca LIOK
’ ’ https://m.edso0.ru/00ade104
MIPUMEHEHUE
[IpakTrueckas pa60T31 Ne 2 mo Teme Bubnmorexa [IOK
20 «[lony4yenue coTHON KUCIIOTHI,

M3y4yeHue e€ CBOMCTB»

https://m.edsoo.ru/00ade348



https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
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Brrancnenus no YpaBHCHUAM

. bu6mmoreka [IOK

21 XUMHUYECKUX PEAKIUi, €CIIU OUH https://m.eds00.ru/00ade48s
W3 pEeareHTOB JIaH B N30BITKE E— :

29 OO6m1ast XxapakTepuCcTHKa SJIEMEHTOB bubmuorexa [JOK
VIA-rpymimsr https://m.edsoo.ru/00ade64a
AJNIOTPOITHBIE MOJM(PHUKALINN CEPHI.

23 Haxoxnenue cepol u eé bu6mmoreka [IOK
COCJIMHEHUI B IPUPO/IC. https://m.edsoo.ru/00ade64a
XUMUYECKHE CBOWCTBA CEPhI

| pTomomepon moemme Buorera LOK

8 https://m.edsoo.ru/00ade802
CBOICTBa
| e, et o, Bucmorera LOK
8 https://m.edsoo.ru/00adea28
CBOICTBa, MPUMEHEHUE
XHAMHMUYECKHUE PEAKIMH, JIEIKALUE B
OCHOBE ITPOMBIIIJIEHHOTO criocoba

26 ITOJIyYEHUSI CEPHOU KUCIIOTHI. bubnnoreka [JOK
XUMHYeCKoe 3arpsisHEHUE https://m.edsoo.ru/00adec8a
OKpY>Karollen cpeibl
COEJIMHEHUSIMU CEPBI

27 Brruncienune MaccoBoii 10U bu6nmoreka [JOK
BBIXOJIa IPOJIYKTa PEaKIIUU https://m.edsoo.ru/00adec8a
OO6m1ast xapakTepuCcTHKa SJIEMEHTOB
VA-rpymmt. Asor, Bu6morexa [JOK

28 PAaclpOCTPAHCHHUE B IPHPOZE, https://m.edso0.ru/00adeeab
¢busnyeckue 1 XUMHUECKUE — '

CBOMCTBA
| e b BuGorera LOK
CCKHC CBOUCTRA, TOJYHCHHC https://m.edso0.ru/00adf004
Y TIpUMEHEHNE
30 [IpakTuueckas pad6ora Ne 3 o Teme bubnnorexka [JOK

«HOJ’IY‘{CHI/IC aMMHaKa, N3y4YCHHUC

https://m.edso0.ru/00adf180



https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
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https://m.edsoo.ru/00ade802
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€ro CBOICTBY

A3OTHAas KUCOTa, €€ (hu3ndecKue u

bu6mmorexa [IOK

3l XAMUYECKHE CBOUCTBA https://m.edso0.ru/00adf306
Hcnonb30BaHre HUTPATOB U COJICH
p | o e wmem Buniorsa LOK
YROOP ) . https://m.edsoo.ru/00adf518
3arpsiI3HEHUE OKPYIKAIOIIEH CPeIb
COEMHEHNUSAMU a30Ta
33 $§§§§ P;{gfg:fﬂ%’f: q)q())pll)jn(;gzzfne u bubmorexa LHOK
p N https://m.edso0.ru/00adf68a
XUMHYECKHE CBOMCTBA, MOJIYICHUE
Hcnonp3oBanue GocaToB B
34 KauyeCTBE MHUHEPATbHBIX bu6mmoreka [IOK
ynoOpeHuil. 3arpsisHeHue https://m.edsoo.ru/00adfc20
MIPUPOJIHOM cpebl hochaTaMu
5 | St s> B 10K
PHpOZE, - https://m.edsoo0.ru/00adfd9c
XUMHAYECKHE CBOICTBA
Oxcupsl yriaeponaa, ux Gu3nvecKue
3% Sromonmeckue npoGrew BuGmorexa 10K
p ’ https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCUIOM yTJepo/ia
(V)
37 VroabpHas KUCIIOTA U €€ COJIN bubmmorexa [JOK
https://m.edso0.ru/00ae006¢
IIpakTuyeckas padora Ne 4 o Teme
38 "[TonyueHne yriaekucioro rasa. bubnnorexka [JOK
KauecTtBeHHas peakuus Ha https://m.edsoo0.ru/00ae027¢
KapOoHaAT-NOH"
[TepBoHaYaIbHBIE MTOHATHS 00 Bubmorexa LIOK
39 OpraHUYEeCKUX BEUIECTBAX KaK O

COEIMHEHUSIX yIiiepo/ia

https://m.edso0.ru/00ae054e
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bu6mmoreka [IOK

40 KpemHuii u ero coepunennus https://m.edso00.ru/00ae080a
[TpakTuyeckast pabora Ne 5.

41 Pemenue skcnepuMeHTaIbHBIX bubmuorexa [JOK
3a1a4 1o TeMe «Bakueie https://m.edsoo.ru/00ae0bf2
HEMETAJIbl U UX COCTUHECHUS»

)
2 B neveratn buGaorexa LIOK
https://m.edsoo.ru/00ae0el8
COCIUHEHUS»
OO6m1as XxapakTeprucTrUKa
XUMUYECKUX IJIEMEHTOB —

43 METaUI0B. MeTamn4deckas CBsI3b U bubmuorexa [JOK
METaJJIMYeCKast KPUCTAIINIeCKasl https://m.edsoo.ru/00ae103e
pemérka. Gu3ndyeckre CBOMCTBA
METaJJIOB

w | oo ol wemno BuGorera LOK

N https://m.eds00.ru/00ae1156
HaIpsDKEHUNA METaJIoB
OO1u11e crnocoObl MOTyYSHHS
MET B. CrinaBel. Beraucnenus
45 ns ;ijEiIBOHeH(f/IﬂJ;laXHMquCK(I:/IJ;I(e bubmorexa HOK
N https://m.edso00.ru/00ae1156
peakIuii, €clii OJIMH U3 PearcHTOB
COJIEPKUT MPUMECH
46 ITonsTHE O KOPPO3UM METAIIOB bubmmorexa [IOK
https://m.eds00.ru/00ae1278
bu6mmorexa [IOK

47 IHenotmbre Merab https://m.edsoo.ru/00ael14b2

48 Oxkcuabl ¥ THAPOKCUIBI HATPUS U bubnmoreka [JOK
KaJus https://m.edsoo.ru/00ael14b2

49 Illenoyno3eMenbHBIE METATIIBI — bu6mmorexa [IOK
KaJbLIUI U MarHui https://m.edsoo.ru/00ae15e8

50 Bakuelinme coeqMHEHNUA KLU bu6mmoreka [IOK



https://m.edsoo.ru/00ae080a
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https://m.edso0.ru/00ae15e8

O0001IeHrEe U cUCTeEMaTU3 AU

51 .
3HAHUU
52 JKECTKOCTH BOJIBI M CIIOCOOBI €€ bubmuorexa [JOK
yCTpaHEeHUs https://m.edsoo.ru/00ae1886
o
o | Mo G0 e B LOK
" https://m.edsoo.ru/00aelae8
YCTpaHCHHS
. bubmuorexa [JOK
>4 AsomHimi https://m.edsoo.ru/00aelc64
55 AMdoTepHbIE CBOMCTBA OKCHIA U bubnnoreka [JOK
THJIPOKCHIA https://m.edsoo.ru/00aelc64
bu6mmoreka [IOK
56 Kereso https://m.edsoo.ru/00ae1d86
57 OKcuapl, THAPOKCUABI U COTH bu6mmoreka [IOK
xene3a (1) u xenesa (111) https://m.edsoo.ru/00ae35e6
58 O06001IeHNe U CUCTEMATU3AIIHS
3HAHUI
[TpakTuueckas paborta Ne 7.
59 Pemenne skcnepuMeHTAIBHBIX bubnnoreka [JOK
3a1a4 1o teme «Baxueiine https://m.edsoo.ru/00ae3de8
METAJTBI U UX COCTUHEHUS
Brruncnenus mo ypaBHEeHUSIM
XUMUYECKUX PEAKIUi, €CIIH OJUH
60 U3 PEareHTOoB JIaH B U30BITKE UITN bubmuorexa [JOK
COJEPKUT pUMeCH. Beraucienus https://m.edso0o.ru/00ae1750
MacCOBOM J0JM BbIXOJa MPOIYKTa
peakImu
61 O06001IeHNe U CUCTEMATU3AIIHS
3HAHUI
62 KonrtponsHas padora Ne4 o reme

«BaxxaeuIme MeTayuibl U X



https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
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COCAUHCHUA»

63 BemectBa u maTepuaisl B 1 bubmuorexa [JOK
MMOBCETHEBHOM JKU3HU YEIOBEKA https://m.edsoo.ru/00ae3f50
64 XHUMHYECKOE 3arps3HEHNE 1 bubmuorexa [IOK
OKpY KaroIIel Cpebl https://m.edsoo.ru/00ae4270
65 Posnb xumum B perieHuu 1 bubmuorexa [JOK
9KOJIOTMYECKUX polIiieM https://m.edsoo.ru/00ae4270
66 PezepBHblit ypok. O60011IeHNE 1 1 bubmumoreka [IOK
CHCTEMATHU3ALINS 3HAHUI https://m.edso0.ru/00ae0d0a
67 PesepBHbiit ypok. O6001eHne u 1 bubnnorexa [HOK
CHCTEMATHU3ALINS 3HAHUI https://m.edso0.ru/00adb33c
68 PesepBHrlit ypok. O60011eH1Ee 1 1 bu6mmoreka [IOK
CHCTEMaTH3aIlHs 3HAHUI https://m.edsoo.ru/00ad9cb?2
OBIIEE KOJIMYECTBO YACOB I10 68
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MMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHHS OCHOBHOM

OBPA3OBATEJIbHOM ITPOT'PAMMBI

8 KJIACC

Kon
NMpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/ibHOI MPOrPaMMBbI OCHOBHOTI'0 00111eT0 00pa30BaHUs

1

ITo Teme: «HepBOHaLIaJ'IBHBIG XUMHUYCCKUEC ITOHATHA»

11

1.2

1.3

pacKpblBaTh CMBICII OCHOBHBIX XHMMHMYECKHUX TMOHSATHUN: aTowm,
MOJIEKYJIa, XHMHUYECKUH JJIEMEHT, MIPOCTOE BEHIECTBO, CIIOXKHOE
BEIIECTBO, CMech (OJHOpPOJHAs W HEOAHOPOJHAs), BAJICHTHOCTD,
OTHOCHUTENIbHAs aTOMHAas W MOJICKYJsipHAsE Macca, KOJIMYECTBO
BEIIECTBAa, MOJb, MOJSPHAs Macca, MaccoBas [0JiI XUMHUYECKOTO
AJIEeMEHTa B COEAMHEHUH, MOJISIPHBIM 00BEM, XMMHUYECKas pPEaKius,
KIacCU(pUKALMAg  PEaKIHil:  peakuuud  COCAMHEHUS,  PEaKIHH
pa3joXKeHUs, pEaKluu 3aMEIICHHs, pPEaKIMH OOMEHa, 2JK30- |
SHAOTEPMUYECKUE PEaKIMU, TerioBoi 3¢ (deKT peakiuu, pacTBOp,
MaccoBas 10JIs BEIIeCTBa (MPOIEHTHAsI KOHIIEHTPAIKs) B PaCTBOPE

WUTIOCTPUPOBATh B3aUMOCBA3b OCHOBHBIX XMMMYECKUX IOHATHH U
IIPUMEHSATH 3TU NOHATHUS IIPU ONMCAHKUU BEILIECTB U UX MIPEBPAICHUI
MCIOJIb30BaTh XUMHYECKYI0 CHMBOJMKY JJIi COCTaBJI€HUS (GOpMyIl
BEILECTB U YPABHECHUN XUMUYECKUX PEAKIUN

14

pacKpbIBaTh  CMBICH  3aKOHOB COXpPAHEHUsT MAacChl  BEILECTB,
MOCTOSIHCTBA COCTaBa, AaTOMHO-MOJICKYJIIPDHOTO YYEHHs, 3aKOHa
ABoraapo

1.5

1.6

ONpeNeNiaTh  BaJIEHTHOCTh aTOMOB  JJIEMEHTOB B  OHMHApHBIX
COETMHEHUSIX

KJIaCCU(UIUPOBATh XMMHUUYECKHE peaKIuu (M0 4YHCIy U COCTaBy
YUYacCTBYIOUIMX B peaKkIMH BELIECTB, 110 TEII0BOMY 3 dekTy)

1.7

BBIYUCIIATH OTHOCUTEIBHYIO MOJIEKYISIPHYIO M MOJISIPHYKO MAaccChl
BEILECTB

1.8
1.9

1.10

2.1

BBIUUCIISATh MACCOBYIO JIONIO XMMHUYECKOTO JJIEMEHTa Mo (opMmyIie
COEIMHEHMN,

BBIYMCIIATH MACCOBYIO JIOJIFO BEUIECTBA B PACTBOPE

MIPUMEHATHh €CTECTBEHHOHAYYHBIE METOJbI MTO3HAHHS — HAOJIOCHHE,
U3MEpEHNUE, MOJIETTMPOBAHHUE, OKCIIEPUMEHT  (peanbHBIH u
MBICJICHHBIN )

ITo Teme: «BaxHeiiine npeaCcTaBUTEIM HEOPTAHUYECKUX BEILIECTBY»
pacKpbIBaTh CMBICJ OCHOBHBIX XHMHYECKHX TOHATHI: OKCH]I,
KHCJI0Ta, OCHOBAHHE, COJIb

2.2

OIIPEIETIATh MPUHAUIC)KHOCTh BEUIECTB K ONPEACIEHHOMY KIIaccy
COeMHEHUH 1o Gopmynam

2.3

K.HaCCI/I(pI/IL[I/IpOBaTB HCOPTaHUYCCKUC BCIICCTBA

2.4

XapakTepu3oBaTh (ONMUCHIBATH) OOIIME XMMHUYECKHE CBOWCTBA
BEIIECTB Pa3IM4YHBIX KJIACCOB, MOJATBEPXKAas ONUCAHHE IpUMEpaMu
MOJIEKYJISIPHBIX YPaBHEHUHN COOTBETCTBYIOLIUX XUMHUUECKUX PEAKIIMH




2.5

MPOTHO3MPOBATh CBOICTBa BEIIECTB B 3aBUCUMOCTH OT HX
KaueCTBEHHOT'O COCTaBa, BO3MOXXHOCTHU TMPOTEKAHUS XUMHUYECKHUX
MIPEeBpAICHUI B Pa3JIMYHbIX YCIOBHUIX

2.6

cleoBaTh MpaBWJIaM TIOJB30BAaHUS XUMHUYECKOW TOCYyloH H
1ab0paTOpHEIM O0OpYIOBAaHUEM, a TAKXKE IMpaBUIAM OOpaIICHHS C
BEUIECTBAMH B COOTBETCTBHUM C HHCTPYKIHUSMHU 110 BBIIIOJIHEHUIO
1a00PAaTOPHBIX XHUMHYECKUX OMBITOB IO TMOJTYYCHHIO U COOMPAHHIO
ra3oo0pa3HbIX BelIECTB (BOAOpPOAAa M KHUCIOPOJA), MPUTOTOBIICHUIO
pacTBOPOB € ONPEACIEHHONM MacCOBOM JOJIEW PAacTBOPEHHOIO
BElIECTBA, IJIAHUPOBAThH U MPOBOJUTH XUMUYECKUE IKCIIEPUMEHTHI 10
pacro3HaBaHMIO PACTBOPOB IIEJNOYEH W KUCIOT C TIOMOIIBIO
WHAUKATOPOB (JakMmyc, dheHondraaert, METUIOPAHXK U IPYTHe)

2.7

IMPpOBOAUTH paC‘léTH 110 YPaBHCHHIO XHUMHYCSCKOHN pCaKuu

[To Teme: «llepumomuueckuii 3akoH u Ilepumommyeckass cucrema
xumuueckux snemeHtoB JI. M. MenneneeBa. CTpoeHue aTtoMmoB.
Xumnueckas cBa3b. OKHCIUTEIbHO-BOCCTAHOBUTEIIbHBIE PEAKLIUH

3.1

3.2

3.3

PacKpbIBaTh CMBIC] OCHOBHBIX XHMHYECKUX MOHATHI: AIpo aToma,
JJIEKTPOHHBIA CIIOM aToMa, aToMHas oOpOMTaldb, pajuyc aToMa,
XMUMUYECKas CBsA3b, IOJSPHAs M HENOJIApHAs KOBAJEHTHasl CBS3b,
AJIEKTPOOTPHULIATEIbHOCTh, HOHHAsl CBSI3b, HOH, KaTHOH, aHHOH,
CTENEHb OKUCIICHUS

KJIAaCCU(UIIUPOBATh XUMUYECKUE DIIEMEHTBI

ONMCHIBATh U XapaKTepu3oBaTh TabnuuHyto Gopmy llepuonnyeckoit
CUCTEMBl XMMMUYECKHUX DJIEMEHTOB: pa3iuyaTb IOHITHS «TJIaBHAs
noarpynna (Arpymnma)» u «mnobouHas mnoarpynmna (brpymma)y,
«MaJsbley U «OOJbIINe) MEePHOIbI

3.4

3.5

3.6

3.7

9 KUIACC

packpbiBaTh cmbicn Ilepuomuyeckoro 3axkoHa J[.M. Menneneesa:
JIEMOHCTPUPOBATh TOHUMAaHHUE NEPUOANYECKON 3aBUCUMOCTH CBOWCTB
XUMUYECKUX DIIEMEHTOB OT HUX MOJoXeHHus B Ilepuonnueckoi
CUCTEME

COOTHOCUTh  00O3HAuUEHHUs, KOTOpbIE HMEIOTCI B  TabiuIle
«Ilepuognueckas  cucreMa  XUMUYECKUX  31neMeHToB .U
MenpeneeBa» ¢ YHUCIOBBIMH XapaKTEPUCTUKAMHU CTPOCHHUS aTOMOB
XUMHUYECKUX DJIIEMEHTOB (COCTaB M 3apsii sapa, oOIee YHcio
AIIEKTPOHOB U PACIpeeICHIE UX M0 AIEKTPOHHBIM CIIOSIM)

OTNpEeNeNsiTh  CTENeHb  OKHCICHUS  DJIEMEHTOB B OMHApHBIX
COCJIMHEHUSIX

OTpeNeNsATh BUJl XUMHYECKOW CBsI3W (KOBaJeHTHAs W WOHHAs) B
HEOPraHUYECKUX COECIUHEHUSX

Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble MpeaMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/ibHOII MPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHUs

1

ITo Teme: «BemecTBo 1 XUMUYECKash PEaKIUs)

11

pacKpbIBaTh CMBICI OCHOBHBIX XHUMHYECKHX TIOHSATHUH: pacTBop,




1.2

AIIEKTPOJIUTHI, HEIJIEKTPOJIUTHI, AIIEKTPOJIUTHYECKAs AUCCOIMAIIMS,
pEeaKMuu MOHHOTO OOMEHa, KaTalu3aTop, XMMHUYECKOE pPaBHOBECHE,
oOpaTuMble u HEeOoOpaTUMbIe peakiuu,
OKHUCJIUTEITLbHOBOCCTAHOBUTEIHHBIC peaxium, OKHUCJIUTETIb,
BOCCTAHOBUTENIb, OKHCJIEHHE U BOCCTAaHOBJIEHUE, aAJUIOTPOIHS,
aMm(pOTepHOCTh,  XUMHUYECKas  CBs3b  (KOBAJICHTHAs, HWOHHAs,
MeTaJlJIM4ecKasi), KpUCTaJUIMuecKas peméTka, CIUIaBbl, CKOPOCTh
XUMHUYECKON peakiuu

HIUTIOCTPUPOBATH B3aMMOCBA3b OCHOBHBLIX XHUMHYCCKUX MOHATHUA |
IIPUMCEHATH OTHU IMOHATHS ITPU OIMMCAHUH BCUICCTB U UX npeBpameHHfI

1.3

COCTaBJIATh YPABHEHUS HJIEKTPOJIUTHYECKON JUCCOLMALMU KHCIIOT,
LIEJI0YEH M COJIEM, IIOJIHBIE M COKPAIEHHBIE YPAaBHEHUs DPEaKLHH
MOHHOT'O OOMEHa

14
1.5

2.1

PacKpbIBaTh CYIIHOCTh OKHUCIUTENbHO-BOCCTAHOBHUTEIBHBIX PEAKIUi
IIOCPEACTBOM COCTAaBJICHUS 3JIEKTPOHHOI'0 OajaHca 3TUX peakUuil

IIPOBOAMTDH PACcU€ThI [0 YPABHEHUIO XUMUYECKON PEAKIIUU

[To Temam: «Hemerauibl U UX coeAMHEHUs» U «MeTalabl U HX
COETUHEHUS

XapaKTepU30BaTh (OMUCHIBATH) OOIINE U CIICHU(PHUSCKUE XUMHUIECKUE
CBOMCTBA MPOCTBIX M CIIOKHBIX BEIIECTB, MOJTBEpPXkJas OINMCAHUE

IIpUMEpPaMu MOJIEKYJISIPHBIX M MOHHBIX YPABHEHMI COOTBETCTBYIOIIMX
XUMUYECKUX PEAKLUN

2.2

2.3

2.4

2.5

COCTaBJIATb YPAaBHCHUA peaKHHﬁ, MOATBCPIKAAOIINX CYIICCTBOBAHUC
TCHETHYCCKOM CBS3U MCKAY BCIICCTBAMH PA3JIMYHBIX KJIIACCOB

MPOTHO3MPOBATH CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT UX CTPOECHUS,
BO3MOXHOCTU IPOTEKAHMUSI XMMUYECKUX IPEBPALICHUN B PA3JIUYHBIX
YCIIOBHSIX

CIENOBaTh MpaBWJiaM TMOJb30BAHUS XUMHUYECKOM TIOCYyIOM H
71abopaTOpHBIM O00OpYIOBAaHUEM, a TaKXKe MpaBUIaM OOpaIleHHs C
BEIIIECTBAMH B COOTBETCTBUU C HWHCTPYKIHUSAMHU TIO BBIOJTHEHHUIO
1ab0PaTOPHBIX XMUMHUYECKUX OMBITOB MO TOJYYEHUIO M COOMpaHHIO
ra3000pa3HBIX BEMIECTB (aMMHUaKa M YTJIEKUCIIOTO rasa)

IPOBOJUTHh pEaKIHUM, MOATBEPKJIAIOIINE KadeCTBEHHBIH COCTaB
Pa3NMYHBIX BEMIECTB: PACMO3HABATH ONBITHBIM IYyTEM XJIOPHUI-,
Opomuza, wuomupa, Kkapbonar, ¢ocdar, cunmkar, cyiabdar,
THJIPOKCUIMOHBI, KaTHOHBI aMMOHHS, WOHBI HM3yYCHHBIX METAJUIOB,
IPUCYTCTBYIOIIHME B BOJHBIX PaCTBOPAX HEOPTaHUYECKHUX BEILIECTB

ITo Teme: «XHUMHsI U OKPY:KAIOIIAsL CPENA»

3.1

3.2

PaCKpbIiBaTb  CMBICJI  OCHOBHBIX XHUMHYCCKUX MMOHSATHUIH: HI[K
BCIICCTBA, KOPPO3UA METAJIIIOB

MPUMEHSTh OCHOBHBIC OIEpPAIlUN MBICIUTEIIBHON JEATSIBHOCTH —
aHAIM3 W CHUHTE3, CpaBHEHHUE, OO0O0OIIeHNe, CHCTeMAaTHU3aIINIO,
BBISIBIICHUE TPUYMHHO-CICACTBEHHBIX CBSI3eM — IS HM3y4YeHUS
CBOMCTB BEIIECTB M XUMHYECKHX pEaKIHii; eCTCCTBEHHOHAy4YHBIC
METOAbl TO3HAHWA — HAOJIOJEHWe, HW3MEpPEHHEe, MOJICITUPOBAHHE,
HKCHEPUMEHT (peasIbHbI M MBICJICHHBIH )




IMPOBEPAEMBIE 2JIEMEHTbI COAEP KAHUSA

8 KJIACC

Koxa
1

1.1

1.2

HpOBepﬂeMLIﬁ IJIEMEHT COACPKAaHUSA
HepBOHa‘-IaJIBHHe XHUMHUYCCKUC ITOHATHA

[Ipenmer xumuu. Ponb XMMHM B KU3HM Ye€lIOBeKa. XHMHUS B CHCTEME HayK.
Tena m BeniecTBa. PU3MYECKHE CBOWCTBA BEHIECTB. ATpPErarHOE COCTOSIHUE
BEILIECTB

ITonsarue o METOJaXx IIO3HAaHHUA B XMMHUHU. Yuctele B€IICCTBA U CMCCH. CnocoObl
pasaciICHUs cMmecent

1.3

1.4

1.5

1.6

1.7

ATOMBI U MOJIEKYJbl. XHUMHUYECKHE 3JeMEHThl. CHMBOJBI XUMHYECKHX
351eMeHTOB. [IpocTBIe U Cl10KHBIE BellecTBAa. ATOMHO-MOJIEKYJIIPHOE YUEHUE

XuMuueckas (1)0pMyJ1a. BaneHTHOCTE aTOMOB XMMHYECKHX 3JIEMEHTOB. 3aKOH
IIOCTOAHCTBA cocCTaBa BCHICCTB. OTtHOCHUTEILHAS aTOMHas mMmacca.
OTHOCHUTENLHAS MOJICKYJISIpHAA Macca. MaccoBas J0J1s1 XUMHAYECKOro 3JIEMEHTA
B COCIWMHCHNU

KommuectBo BemectBa. Moisib. MossipHas macca. B3anmocBsA3b KOJIMYECTBA,
Macchl M 4HCIa CTPYKTYPHBIX €IWHUI] BemecTBa. Pacu€rel mo ¢dopmynam
XUMHWYCCKUX COGI[I/IHGHI/Iﬁ

Ou3nyecKue U XUMUYCCKUE SBJICHHS. XHUMHUYECKas PEaKIUs M € MPU3HAKH.
3aKOH COXpaHEHHUs MacChl BellecTB. XuMuieckue ypaBHenus. Kinaccudpukanus
XUMUYECKHUX peakiuii (COeTMHEHUS, PAa3JIOKEHUs, 3aMEILIEHUsI, 0OMEHA)

XUMUYECKUN 3KCIIEPUMEHT: 3HAKOMCTBO C XUMUYECKOM MOCY0H, C MpaBUIaMu
paboTel B Jsaboparopuu W npuéMamMu oOpamieHuss ¢ JabopaTOPHBIM
o0opy/sOBaHUEM, M3y4y€HHUE M OIUCAaHUE (QU3NYECKUX CBOICTB 00pa3loB
HEOPraHMYECKUX BELIECTB, HaOmoJeHHe (u3ndeckux (IJIaBlieHHMEe BOCKa,
TasiHUE JIbJla, PAaCTUPAHUE caxapa B CTYIKE, KMUIIEHHE U KOHJAEHCAlUs BOJAbI) U
XUMHUYECKHX  (TOpeHHe CBeYM, NpPOKAIMBAaHUE  METHOW  IPOBOJIOKH,
B3aUMOJICCTBUE MeJla C KHCIOTOM) SIBIEHWH, HAOMIOJIEHHEe W OIUCaHUe
NPU3HAKOB MNPOTEKaHMs XMMHUYECKMX peakuud (pa3jiokeHue caxapa,
B3aMMOJICHICTBHE CEpHOM KHUCIOTBI C XJIOPUJIOM Oapusi, paslioKeHHe
runpokcuaa meau(ll) mpu HarpeBaHuM, B3auMOJICHCTBHE *KeJe3a C paCTBOPOM
comm meau(ll), n3yuenue cmocoOoB pa3aeneHus: cMecei (C MOMOIIbI0 MarHNUTA,
¢uibTpOBaHMe, BBINApUBAHHME, IUCTHIUIALMUSA, Xpomartorpadus), HpoBeleHHUE
OUYMCTKHU MOBAPEHHOM coyn, HAOII0JeHNE U ONMCAHNUE PE3YIbTATOB MIPOBEICHUS
OMbITa, WUIFOCTPUPYIOLIETO 3aKOH COXPAHEHMsI MAacChl, CO3JaHUE MOJEJeH
MOJIEKYJI (IIIapOCTEP>KHEBBIX )

Baxueiiiine MNpEACTABUTCIIN HCOPTraHNYCCKUX BCIICCTB

2.1

Bo3nyx — cmech rasos. CocraB Bozayxa. Kucinopog — aneMeHT M mpocroe
BenlecTBo. Haxoxaenue kuciaopojga B mpupoje, Gu3nueckue U XUMHUYECKHe
cBoiicTBa (peakuuu ropenus). Oxcuapl. [Ipumenenue kuciopoga. CrocoObt
NOJY4YEeHUs1 KHUCIOpoJa B JIAOOpaTOpUM U MPOMBIIUICHHOCTH. Kpyrosopor
Kuciopoaa B npupoae. O30H — ammorponHast MoAM(pUKAIMS KHCIOPOoJa

2.2

TennoBoil 3P PeKT XUMUUECKOH peaKkIy, TEPMOXUMUYECKHIE YPAaBHEHUS, IK30-
Y DHAOTEPMHUYECKUE PEaKUH. TOIUIMBO: yrojib U METaH. 3arpsA3HEHUE BO31yXa,
yCUJICHHE TapHUKOBOTO 3(h(ekTa, pazpyiieHue 030HOBOTO CI0s

2.3

Bonmopon — anemeHT M mpocroe BemectBo. HaxoskaeHue Bomopoja B IPUPOZE,




2.4

2.5

dbusndyeckue W XUMHYECKHE CBOWCTBA, IPHUMEHEHHUE, CIOCOOBI TOTYYCHUS.
Kucnots! u conn

MonsipHblii 00bEM ra3oB. Pacu€Tel Mo XUMHUYECKUM YPaBHEHUSIM

®usnyeckue cBoKcTBa BOAbl. Boxa kak  pactBopuTenbs. PacTBOpBL
HaceplienHble 1 HEHACBILIEHHBIE PacTBOPbI. PacTBOpUMOCTh BELIECTB B BOJIE.
MaccoBasg nons Bewmecrsa B pacTBOpe. XUMHUYECKHE CBOWMCTBA BOJBI.
OcHoBanus. Ponb pacTBOpoB B Npupoje M B KU3HU uenoBeka. Kpyrosopor
BOABl B IpuUpoJe. 3arps3HEHHE MpUpPOAHbIX BoA. OxpaHa M OYMCTKa
MIPUPOJHBIX BOJ

2.6

2.7

2.8

Knaccudukanust Heopranmueckux coeauHennid. Oxcunabl. Krnaccuduxarus
OKCHJIOB:  cojieoOpa3ymomue (OCHOBHBIC, KHCJIOTHBIC, aM(OTepHbIE) U
HeconeoOpazyromue. Homenknarypa okcuaoB. Dusnueckue U XUMHUECKHE
CBOMCTBa OKCUAOB. [losydeHne okcuaoB

OcHoBanust. Knaccudukanuss ocHoOBaHMM: WIENOYM U HEPACTBOPUMbIE
ocHoBaHusA. HomeHk1aTypa ocHoBaHui. Pu3nyeckue U XUMUYECKUE CBOWCTBA
ocHoBaHui. [losrydenne ocHOBaHMM

Kucnorsl. Knaccudpukanus xucnor. Homenkiatypa kucinor. ®usuueckue u
XUMUYECKHE CBOMCTBAa KUCHOT. Pan aktuBHoctm MerawwioB H.H. bekerosa.
[Tony4yeHue KucioT

2.9
2.10

211

Comu. Homenknarypa coneil. @u3znueckne M XMMHUYECKHME CBOWCTBA COJIEH.
ITonyuyenue conen

I'eneTmueckas cBSI3b MCXKAY KilaCCaMH HCOPraHUYCCKUX COG)II/IHGHI/II\/’I

XWMHUYECKUN  DKCIIEPUMEHT: KAayeCTBEHHOE  ONPEIEICHUE  COJAEpKaHUsA
KHCJIOpO/a B BO3JyXe, MOJy4YeHHE, cOOMpaHHe, paclio3HaBaHHE U H3Yy4YEHUE
CBOICTB KHCIOpOJa, HAOIIOJeHNE B3aUMOJIEUCTBUS BEILECTB C KUCIOPOAOM U
yCIIOBUS BO3HUKHOBEHUS M MpPEKpallleHusl ropeHus (1moxapa), 03HaKOMJICHHE C
oOpa3lilaMu OKCHJOB U ONHMCAHME WX CBOMCTB, IOJIydeHUE, COOMpaHHE,
pacrio3HaBaHME M M3Y4YE€HHE CBOWCTB BOAOpOAa (ropeHue), B3auMoeicTBUE
Bozopoaa ¢ okcugom Menu(ll) (BO3MOXHO HCTIOIB30BaHUE BUICOMATEPUATIOB),
HaOrofleHne 0oO0paslloB  BEIIECTB KOJWYECTBOM 1 MOJb, HCCIIEJOBAaHUE
OCOOEHHOCTEHl pacTBOPEHHs BELIECTB C PA3IMYHOM PacTBOPUMOCTHIO,
[IPUTOTOBJICHUE PACTBOPOB C OMPEIEIEHHON MACCOBOU JOJIEd PACTBOPEHHOIO
BEIIECTBa, B3aMMOJEWCTBHE BOJBI C MeTAJIaMU (HaTpUeM U KajbIHeM)
(BO3MOKHO HCIIOJIb30BaHME BHJEOMATEpPHANIOB), OIPENEICHUE pPAaCTBOPOB
KUCJIOT W IHEJOYed C TOMOIIBI0 HMHJIUMKATOPOB, HCCIEIOBaHHE 00paslioB
HEOPraHMYECKUX BEIIECTB PA3JIUYHBIX KJIAcCOB, HAOIIOJEHHWE W3MEHEHUS
OKpaCKM HWHJIHMKaTOpPOB B pPAacTBOpAaxX KHCIOT M IIEJIOYeH, H3ydeHue
B3auMojeiictBus okcuga meau(ll) ¢ pacTBopom cepHOM KHUCIOTHI, KHUCIOT C
METaJUIAMH, PEaKIUi HEUTpaIN3allni, IOTy4YeHUE HEPACTBOPUMBIX OCHOBAHUM,
BBITECHEHHE OJHOIO0 MeTaula JpyrMM M3 pacTBopa COJIM, pEIICHHE
SKCIIEPUMEHTANIBHBIX 3334 1o TeMe «BakHellne Kiacchl HEOPTaHUYECKUX
COCIMHEHUN»

Ilepuoanueckuii 3akoH u [lepronnyueckas cucTeMa XUMUYECKHX JIEMEHTOB
J .. MenneneeBa. CTpoeHre aToMoB. XuMU4eckas CBsi3b. OKUCIUTENIBHO-
BOCCTAaHOBUTEJIbHBIC PEAKITUN

3.1

[lepBbie TOMBITKH KiIacCH(DUKAMU XUMHUYECKHX 3JIeMeHTOB. [loHsATHE O
Irpynmnax CXOOHBIX 3JICMCHTOB (IJ_ICJIO‘IHBIG 1 IICJIIOYHO3CMCIBbHBIC MCTAJIIIbI,
TaJOreHbl, WHEPTHBIC Ta3bl). DJEMEHTHI, KOTOpbIe 0O0pa3yloT amMdOTepHBIC
OKCHU bl U THAPOKCHUIBI




3.2

[Tepuonnueckuii 3akoH. [lepronnueckas cucteMa XUuMU4Yeckux 3emeHToB J1.1.
Menneneesa. Koporkonepuoanas 51 JUIMHHOIIEPUOAHAS (bopmbl
[lepuoauueckoit cuctembl xuMuueckux osnemeHtoB J[[.M. Menaeneesa.
IIepuoasl m rpynnbl. PU3MYECKUH CMBICI HOPSAKOBOIO HOMEpPA, HOMEPOB
MeproJia U TPYIIIbI AJIEMEHTa

3.3

3.4

3.5

Ctpoenune atomoB. CoctaB aTOMHBIX sijiep. M3otomnbl. DiekTpoHbl. CTpoeHue
DJIGKTPOHHBIX  000JI0YeK AaTOMOB TEpBBIX 20 XHMHYECKHUX DIIEMEHTOB
ITepuoanueckoit cucremnl .M. MenaeneeBa. XapakTepucTUKa XUMHUYECKOTO
3JIEMEHTA IO ero noyuoxenuto B llepuoanueckoi cucreme .M. MenneneeBa

3aKOHOMEPHOCTH M3MEHEHUsI paauyca aTroOMOB XHMHUYECKHX DJIEMEHTOB,
METAIMYECKUX U HEMETAINIMYECKUX CBOMCTB IO TIpynmnaM M IepuoiaM.
3nauenue [lepumoauueckoro 3akoHa u [leproauueckoil CUCTEMbl XMMUYECKHX
3JIEMEHTOB JUIsl pa3BUTHUA Hayku U npakTtuku. /.M. MenneneeB — y4€Hblil 1
rpak 1aHuH

Xumnueckasi cBsizb. KoBaneHTHas (MOJsipHasT W HEMOJIAPHAsi) CBS3b.
DJIEKTPOOTPULIATEILHOCTh XUMUYECKUX 3JIEMEHTOB. FlOHHAas CBA3b

3.6

3.7

Crenenp okucieHusa. OKHUCIMTEIIFHOBOCCTAHOBHUTEIIbHEIC pE€aKuuu. Hpoueccm
OKHCJICHHUS B BOCCTaHOBJICHUS. OKUCIUTEIN U BOCCTAHOBUTEIHN

XUMHUECKUH 3KCIIEPUMEHT: M3y4YeHHE OO0pa3loB BELIECTB METAUIOB U
HEMETAJUIOB, B3aUMOJCHUCTBUE THUAPOKCHAA LMHKA C pAacTBOpaMU KHCIOT U
11eJI0Yel, MPOBEACHHUE OINBITOB, WIUIFOCTPUPYIOUIUX MPUMEPBI OKHCIUTEIBHO-
BOCCTAHOBUTENBbHBIX pEaKIUil (TOpeHue, peakliuu pa3ioKeHUs, COSTUHEHMS])

9 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT COAePKAHUSA

1

BemecTBo 1 XuMu4deckas peaKnus. HOBTOpeHI/IC

11

[Tepuonnueckuii 3akoH. Ilepuoguueckas cucrema XUMUYECKUX dy1eMeHTOB J[. 1.
MenpeneeBa. CTpoeHue aToMoB. 3aKOHOMEPHOCTH B H3MEHEHHUU CBOICTB
XUMHUYECKUX DJEMEHTOB IMEPBbIX TPEX MNEPUOAOB, Kajus, KalblUsi U HX
COCMHEHHII B COOTBETCTBUU C TOJOKEHUEM 3JIeMEHTOB B [lepuomnueckoi
CHUCTEME U CTPOCHUEM UX aTOMOB

1.2

CrpoeHne BelecTBa: BHJAbI XUMHUYECKOM CBA3U. THUNBI KPHUCTANIMYECKUX
pPEETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAIUNIMYECKON PEIIETKH
U BHUJA XUMUYecKol cBs3u. Knaccudukanus u HOMEHKIIaTypa HEOPraHUYECKHX
BeUIECTB (MEXAYHapoAHasi U TpUBHaJIbHAs). XMMHUYECKHUE CBOWCTBA BELIECTB,
OTHOCAIIMXCSA K PA3JIMYHBIM  KJaccaM HEOPraHWYEeCKHX COCIUHEHUH,
T€HETUYECKAs CBSI3b HEOPIaHUUYECKHUX BEILECTB

1.3

Knaccugukanus XMMUYeCKUX peakluii o pa3IMyHbIM MpU3HaKaM (110 YUCIy U
COCTaBY YYacTBYIOIIMX B pPEaKIUU BEIIECTB, MO TEIIOBOMY 3(¢eKTy, Mo
M3MEHEHMIO CTENeHEH OKHCICHHS XMMUYECKHX JJIEMEHTOB, 10 OOpaTHMMOCTH,
[0 y4acTHUIO KaTaiu3aTopa). OK30- U DHIOTEPMUYECKHE  PpeakluH,
TEPMOXUMHYECKHE ypaBHEHUs. I[oHATHE O CKOPOCTH XMMHUYECKOM peakliuu
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[Tonatue 06 0OpaTHUMBIX M HEOOPATHUMBIX XUMHUYECKUX peakuusx. [lonstue o
TOMOTEHHBIX U T€TEPOTEHHBIX peakuusax. [loHsATHe 0 XUMHYECKOM PaBHOBECHH.
@akTopbl, BIUSIONIME HA CKOPOCTh XMMHUYECKOH pEaKUUMHd U TOJ0KEHUE
XMMHYECKOTO PaBHOBECHS




1.5

1.6

1.7

OKHCIUTENbHO-BOCCTAHOBUTEIbHBIC  pEaKIMU,  JJCKTPOHHBIN  OanaHc
OKHCIUTEIbHO-BOCCTAHOBUTEIbHON  peakimu.  CocCTaBlieHHE  ypaBHEHUUH
OKHCJIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIUii C HCIOJIb30BAHUEM METOoa
ANIEKTPOHHOTO OaslaHca

Teopust 2JIEKTPOIIUTUUECKONH TUCCOLMALUU. DJIEKTPOIUTHI U HEIEKTPOIUTHI.
Karnonsl, aHnoHbl. MeXaHU3M JUCCOLMALUU BEIIECTB C Pa3IMYHBIMU BUAAMHU
XuUMU4eckoi cBsa3u. Crenens nuccoruanuu. CUIbHBIE U ca0ble 3JIEKTPOJIUTHI.
Peakiun voHHOro o6MeHa. YciaoBUS NPOTEKAHUS PeakLUil MOHHOIO OOMEHa,
IIOJIHBIE U COKpALEHHBbIE HOHHBIE YpaBHEHMsI peakuuid. CBONCTBA KHUCIOT,
OCHOBaHMH M COJIM B CBETE€ TNPEACTABICHHH 00 JJICKTPOJUTUYECKON
muccouuanuu. KauectBeHHble peakiiuu Ha HOHBL. [loHATHE O ruapou3e conei

XHWMHMYECKUN DKCIEPUMEHT: O3HAKOMIJIEHHE C MOJEISMH KPUCTAJUIMYECKUX
pPEIIETOK HEOPraHMYECKUX BEIIECTB — METAUIOB U HeMeTasioB (rpadura u
asiMasa), CJIO’KHBIX BEUIECTB (XJIOpUIa HATpHsl); MCCIEIOBAHUE 3aBUCHMOCTH
CKOPOCTH XHUMHYECKOW pEakiMu OT BO3JCHUCTBUS pPA3IMUHBIX (HAKTOPOB;
HCCIEAOBAHUE  DJIEKTPOIPOBOJHOCTH  PacTBOPOB  BEIIECTB,  IIpoLecca
JUCCOLMAIMN  KHUCIOT, wielodyed M cojeil  (BO3MOXKHO HCHOJb30BaHUE
BUJICOMATEPHUAIIOB); IPOBEACHUE ONBITOB, WUIIOCTPUPYIOLIUX MPU3HAKU
MIPOTEKAaHUS PeaKlnii HOHHOTO oOMeHa (00pa3oBaHUE OCa/IKa, BhIICTICHHUE Ia3a,
0o0pa3oBaHHE BOJBI); OIBITOB, HIUTFOCTPUPYIOUINX MPUMEPHI OKUCIUTEIHHO-
BOCCTAaHOBUTENBHBIX peakluil (TOpeHHe, PEaKiuu Pa3IoKEeHUs, COCIUHEHUs);
pacro3HaBaHUE HEOPraHWYECKHUX BEIIECTB C IIOMOLIBI0 KAYECTBEHHBIX PEaKIIUN
Ha UOHBI; pELICHUE YKCIIEPUMEHTAJIBbHBIX 3a1a4

HemeTamnsl 1 UX COeIUHEHUS

2.1

2.2

OO6miast  xapakTepucTuka TaloreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKkTepHble cTeneHu okuciaeHus. CTpoeHue u pu3ndeckue CBOMCTBa MPOCThIX
BEIIECTB — TAJOr€HOB. XHMHUYECKHME CBOWCTBA Ha IIPUMEpPE XJopa
(B3aMMOAEHCTBUE C MeTaUIaMH, HeMeTallllaMH, Ieiao4aMu). XJIOPOBOAOPOI.
ConsiHast KMCIIOTa, XUMUYECKHE CBOMCTBA, MOJIy4eHHE, TpuMeHeHue. JleiicTBue
XJIOpa M XJIOPOBOJOPOZAA Ha OPraHM3M 4YeJIOBEKa. BaxkHeWne XJIOpUAbl U UX
HaXO0XJIEHHUE B IPUPOJIE

Obmas xapaktepuctuka 3yeMeHToB VIA-rpymnmbl. OcoO€HHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIe CTeneHu okucieHus. CtpoeHue u pusnyeckre cBOWCTBa
MPOCTBIX BEHIECTB — KHUCJIOpPOAa M Cepbl. AJUIOTPONHBIE MOAM(PHUKAIIUN
KHCIIOpo/ia U cepbl. XMMHUYECKHE CBOMcTBa cepbl. CepoBOIOpOA, CTPOEHUE,
¢usznueckne M XUMUYecKue cBoMcCTBAa. OKCHUIBI cepbl KaK IpeCTaBUTENH
KHUCJIOTHBIX OKCHJIOB. CepHas KHUCJIOTa, (pU3NYeCKHe M XUMHUYECKHE CBOICTBa
(obmue Kak mpeAcTaBUTENS Kiacca KHCIOT W crenuduueckue). XUMHUECKHUE
peakimy, JeKalue B OCHOBE MPOMBIIIICHHOTO croco0a IMOJydyeHHsI CepHOU
kucioTel. Ilpumenenne. Conu cepHOM KHCIOTHI, Ka4€CTBEHHAs pEeaklMs Ha
cynbdar-uoH. HaxoxneHnue cepbl U €€ coeAMHEHUI B mpupoae. XUMHUYECKOe
3arpsi3HEHUE OKPYXKArollel cpelbl COCTUHEHUSIMU cepbl (KUCIOTHBIE JT0XK]IH,
3arpsi3HEHUE BO3yXa U BOJIOEMOB), CIIOCOOBI €0 MPEIOTBPAILECHUS

2.3

OOmast xapaktepucTtuka syeMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHbIE CTENICHN OKHUCIEHHS. A30T, paCIpOCTpaHEHUE B IPUPOJIE,
¢usnyeckre U XUMU4eckue cBoiictBa. Kpyrosopor a3ora B npupojae. AMMHaK,
ero ¢usndeckne W XMMUYECKHE CBOWMCTBA, MoiydeHHe W npumeneHue. Comm
aMMOHMs, HX (u3MyeckMe ¢ XHMHUYECKHE CBOWCTBA, IPUMEHEHHE.
KauecTBeHHast peaknys Ha MOHBI aMMOHHSA. A30THasi KUCIIOTa, €€ MOJTydeHHe,




¢u3MvecKe W XHUMHUYECKHE CBOWMCTBa (0OIIMe Kak MPEACTaBUTENS Kiacca
KHCIIOT W crnenuduueckne). Mcnonp3oBaHue HUTPATOB M COJIEH aMMOHHS B
KauecTBE MHUHEPAIbHBIX ynoOpeHuil. XUMHUYECKOe 3arpsi3HEHHE OKpYKarolei
Cpelbl COeMHEHUAMH a30Ta (KUCIOTHBIE JI0XK/IH, 3arpsI3HEHUE BO3]/1yXa, ITOUBbI
1 BOJOEMOB)

2.4

2.5

2.6

docdop, amtorpornnsle Mogudukamuu dochopa, GU3MUIECKHE U XUMUUYCCKHC
croiictBa. Oxcun docdopa(V) u dochopHas kuciaora, QGU3NIECKUE H
XMMHAYECKHE CBOWMCTBA, mosydeHue. lcnonbp3oBanue ¢ochaToB B KadyecTBe
MUHEPAIbHBIX YA00peHHit

OOmas xapakTtepuctuka 31eMeHTOB IVA-rpynmbel. OcoOeHHOCTH CTPOCHUs
aTOMOB, XapaKTepHble CTENEHU OKHUCICHUS. YIJIepoJ, aJUIOTPOIHBIE
Moau(HUKAIMK, PACIPOCTPAHCHHE B TPUPOJE, (U3HUSCKHE M XUMHYCCKHE
cBoiicTBa. AzncopOuus. KpyroBopor yrinepoga B mpuponae. Okcuabl yriaepoza,
X (U3NYECKHE M XUMHYCCKHE CBOHCTBA, NIEHCTBHE HAa JKUBBIC OPTaHU3MBEI,
MOJIy4eHUE U MpUMEHEHHE. DKOJIOTUYECKUE MPOOIeMbl, CBS3aHHbBIE C OKCHUIOM
yraepoaa(lV); rumore3a TI00aTBbHOTO TMOTEIUICHHUS KJIMMATa; MapHUKOBBINA
sddexr. YronpHas KUCIOTa U €€ COJM, UX (PUINYECKUE U XUMHUYECKHE
CBOWCTBa, MOJy4YeHHE W mpuMeHeHue. KadecTBeHHas peakiusi Ha KapOoHart-
nonsl. Mcnons3oBanue xkapOOHATOB B OBITY, MEAUILIMHE, TPOMBIIUIEHHOCTH U
CEJIBCKOM XO3511CTBE

[lepBoHavasibHbIE TIOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COCIMHEHMSIX
yriaepona (MeTaH, 3TaH, STWIEH, AalleTWJIeH, STaHOJ, TJIHMIEPUH, YKCyCHas
kucinora). Ix cocraB m xumudeckoe crtpoeHue. [loHsTHe 0 OHMOIOTHYECKH
BAKHBIX BEIECTBAX: XHpax, OeNmKax, yrieBoJjaX — W WX POIU B KHU3IHU
yeyoBeka. MarepuaibHOe €JUHCTBO OPraHMYECKMX U HEOPTaHMYECKHX
COCIMHEHU I

2.7

Kpemuuii, ero ¢usnyeckue u XHUMHUYECKHME CBOMCTBAa, IMOJIyU€HUE U
npumenenue. CoenuHeHuss KpemMHHUs B mpupoze. OOmue mpenctaBieHUus 00
okcuae kpemuus(1V) u kpemuueBoii kucinote. CHIMKATHI, UX HUCIIOIH30BaHUE B
OBITY, METUIIMHE, MPOMBIIINIEHHOCTH. BakHel e cTpouTenbHble MaTepHAaIIbl:
KepaMHKa, CTEKJIO0, IIEMEHT, OeToH, xeye300eToH. [IpobGnembr Oe3o0macHOro
WCIIOJIb30BAaHUSI CTPOUTENIBHBIX MAaTEPUAJIOB B TIOBCETHEBHON KU3HU

2.8

XUMHUYECKUN SKCIEPUMEHT: H3ydeHHE 0O0pa3l0B HEOPraHMYECKUX BEIIECTB,
CBOMCTB COJISTHOM KHCIJIOTBI; IPOBEICHHE KaueCTBEHHBIX PEaKIHMA Ha XJIOPHUA-
HMOHbI M HaONIOJCHUE MPU3HAKOB HUX TMPOTEKAHHs; OIBITHL, OTpa’KaloIINne
¢u3nyecKkre 1 XMMUYECKHE CBOMCTBA raJIOT€HOB U UX COEAMHEHUN (BO3MOXKHO
HCIOJIb30BaHNE BHJIEOMATEPUANIOB); O3HAKOMJICHME C O0paslamMH XJOpPHUIOB
(ramoreHuI0B); O3HAKOMIIGHHE C o0pa3liaMu cepbl u €€ COCIMHEHHUSIMU
(BOBMOXXHO  HCIIOJIb30BaHME BHJEOMAaTepHalioB); HaAOJIOJEHHE IMpolecca
oOyriauBaHUs caxapa MoJ JEHCTBHEM KOHIICHTPUPOBAHHOM CEpHOM KUCIOTBHI;
M3yuyeHHe XMMHUYECKHX CBOMCTB pa30aBIeHHOW CEPHOM KHCIOTHI, MPOBEJICHHE
KauecTBEHHOW peaknuu Ha cyib(ar-uoH | HaONIoJeHHe NpHU3HaKa eé
MPOTEKaHMs; O3HAKOMIIEHHE C (PU3NUYECKUMHU CBOMCTBaMU a30Ta, hocdopa u ux
COCIMHEHUHN (BO3MOXHO HCIOJIb30BAaHUE BHJICOMATEpPHAIOB), OOpa3laMu
a30THBIX U (ocPOpHBIX yIOOpEeHUit; MoTydeHe, COOMpaHne, paclo3HaBaHUE U
M3y4EHUE CBOWCTB AMMHAKa; MPOBEJIECHHWE KAadyeCTBEHHBIX pEaKklIMil Ha HOH
aMMOHMSI W (Qocdar-uoH UM U3yYCHHE TPU3HAKOB UX MPOTEKAHUS,
B3aUMOJICHCTBHE KOHIICHTPUPOBAHHOM a30THON KHCIIOTHI C MEAbI0 (BO3MOXKHO
HCIIOJIb30BaHNUE BHJEOMATEPHUATIOB); M3YyUEHUE MOJENEeH KPHUCTaUNINYECKUX
pemi€ToKk anmasa, rpaduta, ¢yuiepeHa; O03HAKOMJIEHHE C  IPOLIECCOM




3.1

3.2

aZcoOpOITMU PacTBOPEHHBIX BEIIECTB aKTUBHUPOBAHHBIM YIJIEM M yCTPONCTBOM
MPOTUBOTA3a; MOJIydeHUE, COOMpaHHEe, pPACIO3HABAaHHE W H3yYEHUE CBOMCTB
VIJIGKUCIIOTO Ta3a; IPOBEACHHE KAYeCTBEHHBIX pPEaKIUid Ha KapOOHAT- M
CUJIMKAT-UOHbl M HW3YyYECHHE IIPU3HAKOB HUX NPOTEKAHUS; O3HAKOMIICHHE C
NPOAYKIUEH CUIMKATHOM NPOMBIIIICHHOCTH; PEIIEHUE AKCIEPUMEHTAIbHBIX
3ajJa4 1o TeMe «BakHeHre HeMeTallIbl M UX COCIMHEHUS)Y

Mertamisl 1 ux COCAUHCHUA

OO0mmas xapaKTepUCTUKA XMMHYECKHUX JIEMEHTOB — METAJIJIOB HA OCHOBAaHUM UX
nojoxxenus B llepuoamyeckoid cucreme XuMuueckux oanementoB J[.U.
MenpeneeBa u ctpoeHus aroMoB. CTpoeHre MeTaiuioB. MeTainueckast CBsi3b U
METAUINYECKass KpUCTAUIMYECKas peIIETKa.  DJICKTPOXUMHYECKUM  psif
HaIlpsDKEHUH METaJUIOB

duznyeckue U XUMUYECKUE CBOMCTBa MeTauioB. O0Imue criocoObl MONTy4eHUs
MeTaiioB. [loHsTHE 0 KOPPO3UK METAIIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT
kopposuu. CruiaBsl (CTallb, YyTyH, TIOPATFOMUHUN, OpOH3a) U X IPUMEHEHUE B
OBITY U IPOMBILIUIEHHOCTH

3.3

3.4

3.5

[lenounble MeTayibl: MonoxkeHue B lleprognyeckoil cucreMe XUMHUYECKHUX
anemeHntoB .M. MenaeneeBa; CTpoeHHE UX aTOMOB; HaXOXJIECHHE B MPUPOJIE.
duznyeckue 1 XUMUIECKHE CBOMCTBA (Ha MpuMepe HaTpus U Kamiusi). OKCUIIBI U
TUAPOKCHIBI HaTpusi U Kanus. [IpuMeHeHHe IIEeTOYHBIX METaIOB M MX
COEAMHEHHI

IIlemouHo3eMeNbHBICE  METAJIbl MarHuii W KajbIUW: TOJIOXKEHHE B
[Tepuoanueckont cucreme xuMmuueckux 3neMeHToB .M. MenneneeBa; crpoeHue
WX aTOMOB; HaxoXXJEeHWE B Mnpupoje. Pu3MyecKrue U XUMHUYECKHUE CBOMCTBA
MarHusi ¥ Kanbplus. BaxHeimve coenvHeHUs Kanblus (OKCHA, TUIPOKCHUI,
coiu). KEcTKoCTh BOJBI U CLIOCOOBI €€ yCTpaHEHUs

AmoMUHUI: TIONOXKeHUEe B llepuommyeckoll crucTeMe XMMHYECKHX 3JIEMEHTOB
JI.. Menneneesa; CTpoeHHE aToMa; HaXOXACHUE B mnpupoze. Pusnueckue u
XUMHYECKHE CBOMCTBA aFOMUHUSA. AM(OTEpHBIE CBOWCTBA OKCHAA M TUIPOKCUIA
AJTFOMUHUS

3.6

3.7

XKenezo: nmonoxxenue B [lepuoanyeckoit cucteMe XuMuueckux snemeHTon [1.11.
MenzeneeBa;, CTpoeHME aTOMa; HaxoXIeHue B mpupoje. Pusmueckue u
XMUMUYECKHe CBoWcTBa sxene3a. Okcuabl, ruapokcuasl u comu xenesa(ll) u
xene3a(lll), ux cocras, cBoiicTBa U MoJyueHUE

XUMHUECKUH SKCIIEPUMEHT: O3HAKOMJIEHHE ¢ 00pa3iaMHi METaNIOB U CIUIABOB,
X (pU3MYecCKMMH CBOMCTBAMH; U3YYEHHE PEe3YyIbTaTOB KOPPO3HH METAIJIOB
(BO3MOXHO HCITOJIb30BaHNE BHJICOMATEPHAIIOB), 0COOEHHOCTEH
B3aMMOJICHICTBUSL  OKCHJIa Kalbllsd W HaTpus C BOAOH (BO3MOXKHO
WCIOJIb30BaHNE BHUJICOMATEPUAIIOB); HCCIICJIOBAHUE CBOWCTB YKECTKOW BOJIBI,
mpolecca TOpPEHHUs Kelle3a B KHUCIOpoae (BO3MOXKHO — HCIOJIh30BaHHE
BHJICOMATEPHAIIOB); MIPU3HAKOB MPOTCKAHUS KAUYECTBECHHBIX PEaKIMid Ha WOHBI
(Marams, Kanblus, amromunus, nuHka, skenesa(ll) u xenesa(lll), memu(ll);
HaOJI0/IeHNe U OMMCAaHKE MPOIECCOB OKpANIMBaHUS IUIAMEHU MOHAMM HATPHS,
Kaiuss ¥ Kajnblusa  (BO3MOXKHO  HMCIOJIb30BAaHUE  BHUJIEOMATEPHAIIOB);
uccienoBaHre aM(OTEpHBIX CBOWCTB TMJIPOKCHIA AITIOMHHUS U THUIPOKCHIA
[[MHKA; PEIICHUEe dKCIIEPUMEHTAILHBIX 3a/1a4 0 TeMe «BaxHeuIne MeTasl 1
UX COCANHEHUSD)

XuMHS U OKpYXKalolas cpeaa

4.1

HoBble maTepuansl u TexHonoruu. BemecrBa u marepuainbl B ITOBCEIHEBHOU




KU3HU YeJIOBeKa. XUMUS U 310pOoBbe. be3omacHoe UCIoab30BaHUE BEUIECTB U
XUMHAYECKHX peakuuil B ObITy. IlepBas moMoIp Mmpu XUMHUYECKHX OXKOTax U
OTPaBJICHUSAX

4.2

4.3

OCHOBBI ~ 3KOJIOTMYECKOM  IpaMOTHOCTH.  XHMHYECKOE  3arps3HEHue
okpyxatomiend cpeasl [1/IK. Ponb xuMun B perieHUH 3KOJIOTHYECKUX MPOOIIEM.
[IpupoaHble HMCTOYHUKH YTIEBOIOPOAOB (Yroib, MPUPOIHBIA Ta3, HedTh),
MIPOYKTHI UX MEPePabOTKH, UX POIb B OBITY U MPOMBIIUICHHOCTH

XUMHUYECKUH IKCIIEPUMEHT: M3Y4eHHE 00pa3IloB MaTepUAIOB (CTEKIIO, CIIABHI
METaJIJIOB, MOJIUMEPHbIE MaTepUabl)




ITPOBEPAEMBIE HA OI'D 11O XUMHWU TPEBOBAHUS K PE3YJIBTATAM
OCBOEHUS OCHOBHOM OBPA30OBATEJIBHOM ITPOI'PAMMBI OCHOBHOI'O
OBHIET'O OBPA3OBAHUA

Koxa

NpoBepsieMoro
TpeOOBaHNS

1
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1.2

IIpoBepsiemble TpeOOBaHUS K NIPEAMETHBIM pe3yJbTaTaM
0a30BOr0 YPOBHSI OCBOEHHSI OCHOBHOI 00pa3oBaTeIbHOM
NPOrpaMMbl OCHOBHOI0 0011ero od0pa3zoBanusi Ha ocHoBe PT'OC

IIpencrasnenue:

0 TIO3HABAEMOCTH SBICHHWH NPUPOJAbI, NOHUMAaHHE OOBEKTUBHOU
3HaYMMOCTH OCHOB XMMMUYECKOW HayKH Kak 00JacTH COBPEMEHHOIO
€CTECTBO3HAHHUS, KOMIIOHEHTa OOLIEH KyIbTypbl M IPAKTHUYECKON
JeSITEIbHOCTH YEJIOBEKa B YCIOBUSAX COBPEMEHHOIO OOILECTBa;
ITIOHUMAaHNE MECTa XMMHUU CPEIH IPYIUX €CTECTBEHHBIX HAYK

O HAY4YHbIX MCTOJAaX IO3HAHUA, B TOM YUCIIC SKCIICPUMCHTAJIbBHBIX U
TCOPCTUYUCCKHUX MCTOHAAX HCCICHOBAHUA BCIICCTB U U3YUCHUA
XUMHUYCCKHUX peaKHHﬁ; YMCHHC HCIIOJIB30BaTh MOACIN JUIS
00BIACHEHHS CTPOCHUS aTOMOB U MOJICKYJI

1.3

2.1

0 cdepax npoPecCHOHATHLHON NESTEILHOCTH, CBSI3aHHBIX C XUMUCH U
COBPCMCHHBIMHN TCXHOJOIusAMH, OCHOBAHHBIMU Ha JOCTHIKCHUAX
XMMHUYECKON HAyKH, YTO TO3BOJIUT OOYYAIONIMMCS pPacCMaTpPHBATh
XUMHIO Kak cepy cBoet Oyaymiel npodeccnoHaIbHON AeATEIIbHOCTH
U ClleaTh OCO3HAHHBIM BBHIOOP XMMMHU Kak MPOQUIBHOTO NpenMeTa
MIPU TIEPEXO0/I€ HA YPOBEHB CPETHETO 0OIIET0 00pa30BaHUs

BJ'IaI[eHI/Ie CHUCTEMOM XHMHYECKHUX 3HAHMH H YMCHHUC IMPUMCHATH
CUCTEMY XUMHUUYCCKUX 3HaHI/II>'I, KOTOpas BKIIIOYACT!

BOXHEUIINE XUMHUYECKHE TOHATHUS: XUMHUECKUH DJIEMEHT, aToM,
MOJIEKYJIa, BEHIECTBO, NIPOCTOE M CJIOYKHOE BEIIECTBO, OJHOPOAHAS U
HEOJTHOPOAHAs CMECh, OTHOCHUTENbHBIE aTOMHasi M MOJIEKYJspHas
Macchl, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIApHAs Macca, MOJISIPHBIN
00BEM, OKCHJ, KHUCIIOTa, OCHOBAaHUE, COJb (CpemHsis), XUMHUUYECKas
peaKkuMs, peakuUuM COEOUHEHHUS, PEAKIHMH PpA3JIOKEHUS, pEaKLUU
3aMellleHus, peakuy oOMeHa, TeIuloBod 3¢ (eKT peakluu, dK30- U
SHIOTEPMHUUYECKUE DPEAKLIMU, PACTBOP, MAaccoBas IO XMMHUYECKOIO
AIIEMEHTa B COEAMHEHUH, MacCOBasl JIOJIS U MPOLEHTHAs KOHIEHTpaIHs
BEIIIECTBA B PaCTBOPE, PO aTOMA, JIEKTPOHHBIHN CIIOH aTOMa, aTOMHast
opburtanb, paadyc aroMa, BAJIEHTHOCTb, CTENEHb OKHUCIIECHUS,
XUMHYECKAs CBA3b, NIEKTPOOTPULIATENBHOCTD, TIOJISPHAs U HEMOJISIpHAs
KOBQJIEHTHAs  CBsI3b, HMOHHAas  CBsI3b, METa/NIMYECKas  CBSI3b,
KpUCTa/LIMYecKass pelEéTka (aTOMHas, MOHHAs, MeTauIMJyecKas,
MOJIEKYJISIpHAs), UOH, KaTUOH, aHMOH, SJIEKTPOJIUT U HEDJIEKTPOJIUT,
AIIEKTPOJIMTUYECKAsT ~ JUCCOLMALMs, PEAaKUUd HMOHHOro  OOMEHa,
OKHUCITUTEIIbHO-BOCCTAHOBUTENIbHBIE ~ PEAaKIMM,  OKUCIUTENb U
BOCCTAHOBUTENIb, OKHCJIEHME U  BOCCTAHOBIEHHE, DIIEKTPOJIN3,
XMMUYECKOE pAaBHOBECHE, OOpaTHMMble U HEOOpaTUMblE PpeaKIvH,
CKOpOCTb XUMMUECKOW peakiuu, Karanuzarop, IIJK, xopposus
METAJUIOB, CILUIABBI

2.2

OCHOBOIIOJIAralolue 3aKOHbl XHMHUHU: 3aKOH COXPAaHEHHS MaccChl,
nepuoauueckui 3axkoH .M. MeHnneneeBa, 3aKOH MOCTOSIHCTBA
COCTaBa, 3aKOH ABOrajpo




2.3

3.1

TEOpUU  XHUMHUHU: aTOMHO-MOJIEKYJISIDHAsE ~ Teopus,  TEOpHus
AIEKTPOJIUTUYECKON JUCCOLHAIIII

Biianenne ocHOBaMM XMMUYECKOM IPaMOTHOCTH, BKIIFOYAIOLLICH:

YMEHHE MMPaBUIHHO UCTIOIh30BaTh H3yUYECHHBIC BEIICCTBA U MATEPHAIIBI
(B TOM 4HCIE MHHEpaJbHBIC YAOOPCHHS, METaUIbl W CIUIABBI,
MPOJYKTHl TepepaboTKU MPHUPOJHBIX HCTOYHUKOB YIIICBOJIOPOIOB
(yryist, mpupoaHOTO raza, He)TH) B OBITY, CEITLCKOM XO35HCTBE, Ha
MIPOU3BOJICTBE M IMOHUMAHHE 3HAUCHUS >KHPOB, OCIKOB, YIICBOJIOB
JUIS. OpTaHW3Ma YelIOBeKa; YMEHHE IMPOTHO3UPOBATh BIMSHUE BEIIECTB
U XMMHUYECKHUX IPOILIECCOB HA OPraHU3M YeJIOBEKa U OKPY)KAIOLIYIO

MPUPOIHYIO CPEy

3.2

3.3

3.4

YMEHUE HMHTErpUpOBaTh XMMUYECKHE 3HAHMS CO 3HAHUSMH JPYTUX
y4eOHBIX IPEIMETOB

HAJIMYHME OMBITa pabOTHl ¢ Pa3TUYHBIMA MCTOYHUKAMHU WH(OpMAIUU
N0 XUMHMM (Hay4yHas M Hay4yHO-TIONYJSipHas JHUTeparypa, CIOBapH,
CIPABOYHUKHU, HHTEPHET-PECYPCHI)

yMEHUE OOBEKTUBHO OLIEHUBaThb MH(POPMALMIO O BEILECTBAaX, WX
IIPEBPAIICHUAX W IPAKTUYECKOM  IPUMEHEHUM W YMEHHUE
UCIOJIb30BaTh €€ JJIs pelIeHusl y4eOHO-I03HABATENbHBIX 3314

7.1

Brnanenue ocHoBaMM NOHATUIHOIO ammapara U CHUMBOJIMYECKOTO
S3bIKa XMMHUH JUISI COCTaBJICHUsI (HOpMYJT HEOPTaHWYECKHX BEILECTB,
YPaBHEHHH  XUMHUYECKMX  pE€akUWd; OCHOBAMHM  XHMHUYECKOU
HomeHkJarypsl (IUPAC u TpuBHabHOIA)

YMeHue oOBACHATH CBSI3b IMOJIOKEHUs 3ieMeHTa B [leproauueckoit
CUCTEME C YHUCIOBBIMM XapaKTEPUCTUKAMHM CTPOCHHS aTOMOB
XUMHYECKHX OJJIEMEHTOB (COCTaB M 3apsii sapa, oOlee Yucio
AJIEKTPOHOB), pacIpesieIeHUeM »HIIEKTPOHOB IO 3JHEPreTHUYECKUM
YPOBHSIM aTOMOB IIEPBBIX TPEX NEPUOJOB, KU U KaJIbLUs
[IpencraBnenne O  MEPUOJUYECKONM  3aBUCHUMOCTH  CBOWCTB
XMMUYECKHUX 3JIEMEHTOB (paJuyc aTroMa, 3JIEeKTPOOTPHILATENBHOCTS),
IIPOCTBIX W CIIOXKHBIX BEIIECTB OT IIOJIOKEHUs DJIIEMEHTOB B
[Tepuonuueckoil cucreme (B MaJlblX MepUojax M TJABHBIX
MOJArPYyMNax) 1 3JeKTPOHHOTO CTPOEHUS aTOMa

YMenne kinaccupuimpoBaTh:

XHUMHUYCCKHUEC 3JICMCHTHI

7.2

HCOPTaHNYCCKUC BCIICCTBA

7.3

XUMHUYCCKHUEC PCAKIINU

YMeHue Onpeacirh:

8.1

8.2

BAJICHTHOCTb W CTCICHb OKHUCJICHUA XUMHWYCCKUX IJICMCHTOB, 3apsn
HOHa

BUJT XMMHUYECKOM CBSI3M U THII KpI/ICTaJ'IJ'II/I‘-ICCKOI\/'I CTPYKTYpPBI B
COCAUMHECHUAX

8.3

XapakTep Cpefibl B BOJAHBIX PacTBOpax BeHIECTB (KUCIOT, OCHOBAHUH)

8.4

OKHCIIUTEIIb U BOCCTAHOBHUTCIIb

YMeHne xapakTepru3oBath (pU3MUECKHUEe U XUMUYECKHE CBOMCTBA!

9.1

MPOCTHIX BEMIECTB (KUCIOPOJ, O30H, BOJOPOJI, TpaduT, anmas,
KpeMHUH, a3oT, docdop, cepa, XJIOp, HATPUH, Kanul, MarHHIA,




KaJIBIIMIA, aTFOMHHUH, JKEJIE30)

CJIIOKHBIX BEIIECTB, B TOM YHCJIEC HMX BOJHBIX PacTBOpoB (Boja,
aMMUaK, XJOPOBOJOPOJ, CEPOBOJOPOJ, OKCHIbI W THUIPOKCHIBI
metawioB |-IA rpynm, amomunaus, meau (1), muaka, xenesa (Il u

9.2 I1), okecuasr yrnepona (11 u 1V), xpemuus (1V), azora u gocdopa (111
u V), cepel (IV u VI), cepuucras, cepHas, a3oTucras, a3oTHasd,
docdopHasi, yroibpHas, KpeMHUEBAsI KUCIOTA U UX COJIH)
NPOTHO3UPOBATh U XapaKTepU30BaTh CBOMCTBAa  BEIIECTB B

9.3 3aBHCHMOCTH OT MX COCTaBA U CTPOCHHS, HPUMEHEHHE BELIECTB B
3aBHCUMOCTH OT UX CBOWCTB, BO3MOXXHOCTH MPOTEKAHUS XUMHUYECKUX
MIPEeBpAICHUI B Pa3JIMYHBIX YCIOBHUIX

10 YMeHHue COCTaBIsATh MOJIEKYJIAPHbIE U HOHHBIC YPAaBHEHUS PEaKlUid, B
TOM YHCJIE:

10.1 peaxkiuii HFOHHOro OOMeHa

10.2 OKHUCJIMUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIUi

103 WUTIOCTPUPYIOIIMX ~XMMHUYECKHE CBOMCTBA M3YYEHHBIX KJIACCOB
(rpynm) HeOpraHU4EeCKHX BELIECTB

10.4 MOJTBEPKIAIONINX T€HETUYECKYIO B3aUMOCBSI3b MEXKTy HUMH

11 YMeHue BBIYUCISTD (IIPOBOUTH PACUEThI):

111 OTHOCHUTEJIBHYIO MOJEKYJSIPHYI0O ¥ MOJSIPHYIO MacChl BEIECTB,
MacCCOBYIO JIOJI0 XMMHYECKOT0 3JIEMEHTA B COSAMHEHUH

11.2 MAaCCOBYIO JIOJIIO BEILIECTBA B pacTBOPE,

11.3 KOJIMYECTBO BEIIECTBA M €T0 Maccy, 00beM ra3oB

114 M0 YypaBHEHUSM XHUMHUYCCKHX PEAKIUH W HaXOIUTh KOJWYIECTBO
BEIIeCTBa, 00BEM U Maccy peareHTOB WM MPOIyKTOB PEAKLIUU

12 Bnanenue (3HaHUE OCHOB):

OCHOBHBIMM ~ METOJaMHM  HAy4yHOro TMO3HaHUs  (HaOroaeHue,

191 U3MEpEHHue, SKCIIEPUMEHT, MOJICITMPOBAHIE) TIPH H3yYCHNUHN BEIIECTB
XUMHUYECKUX SBIIEHUH; yMeHHe Cc(hOpMynupoBaTh MpoOieMy U
NPEUIOKUTH IYTH €€ PeIIeHHs

122 0e3omacHOM pabOTHl ¢ XUMHUYECKHMH BEIIECTBAMH, XHUMHUYECKOMN
MOCYJI0M U J1aOOPaTOPHBIM 000PYAOBaHUEM
MpaBUIaMu O€30MacCHOTO OOpaIeHUs C BEIECTBAMH, HCTIOIb3yEMbIMHU
B MOBCEHEBHOM KM3HU, MPAaBUIIaMH TTOBEICHUS B LEsIX cOepeskeHus

123 3I0pOBbSl M OKpYXKArolled NPUPOJHOM Cpelpl; NMOHMMaHUE Bpena
(omacHOCTH) BO3JIEHCTBHA Ha JKHUBBIE OPraHU3MBI OMNpEeAETIEHHBIX
BEIIECTB, CIIOCOOOB YMEHBIIEHUS M TPEIOTBPALICHUS HX BPEIHOTO
BO3JICUCTBUSA

13 Hannuue mpakTHYeCKUX HABBIKOB TUIAHUPOBAHUS U OCYIIECTBICHUS
CIICIYIONINX XUMUYECKUX IKCIIEPUMEHTOB:

U3YyYEHUE U omucaHue (PU3MUYEeCKUX CBOWCTB BEIIECTB; O3HAKOMIICHUE

131 ¢  (U3NYECKUMH W  XUMUYECKHUMH  SIBJICHUSMHU,  OTBITHI,
WUTIOCTPUPYIOIINE MTPU3HAKU MTPOTEKAHUS XUMHUYECKUX peaklnuii

13.2 M3y4eHHUE CIIOCOO0B pa3IeIeHHs] cMecei
MOJIyYeHUE KHCIOpOAa M HU3YYEHHE €ro CBOICTB; IMOJIy4eHHE

13.3 BOJIOPOJIa U M3YYEHHUE €r0 CBOWCTB; MOJYYCHHE YIJIEKHCIOro rasa u

M3YYEHHE ero CBOMCTB; MOJIyYeHHEe aMMUaKa U U3yYeHHUE ero CBOMCTB




13.4

135

13.6

13.7

MPUTOTOBJIEHUE PACTBOPOB C OMNPENETEHHOM MacCcOBOM JoJiei
pPacTBOPEHHOIO BEILIECTBA

MPUMEHEHUE WHJIUKaTOPOB (Jrakmyca, METHUJIOpaHkKa u
dbeHondTanenHa) I ONPEICIICHUS XapaKTepa CpeIbl B PAacTBOpax
KHUCJIOT U LIeJI0oYei

WCCIIC/IOBAHME U OMNHCAHUE CBOMCTB HEOPraHMYECKHX BEIIECTB
Pa3IMYHBIX KJIACCOB; U3YyYCHHE B3aUMOEUCTBUS KHCIOT C METaJUIaMH,
OKCHJIaMH  METaJUIOB,  pPacTBOPUMBIMM M HEPACTBOPUMBIMU
OCHOBaHUSIMH, COJIIMH; TIOJY4YeHHE HEpPAaCTBOPUMBIX OCHOBAHHUIA;
BBITECHEHHWE OJHOTO MeTaula JAPYrMM M3  pacTBOpa  COJIH;
uccienoBaHue aM(OTEPHBIX CBOWCTB TUAPOKCUAOB ATIOMUHUS U
[UHKA

PCHICHUC SKCIICPUMCHTAJIBHBIX 3a4a4 IO TEMaM: «OCHOBHEBIE KJIACCHI
HCOPIraHUYCCKUX COGHHHCHHﬁ»; ((9JI€KTpOJ'II/ITI/I‘lCCKa${
JUCCOLIMAITHS), «BaxkHelmme HEMETaIbI U HX COCOAUHCHUA,
«Baxnennne MeTalIbl M UX COCAUHCHMUA»

13.8

XUMUYECKHE AKCIIEPUMEHTHI, WLTIOCTPUPYIOIINE MPU3HAKU
MPOTEKAHUS pPEaKIUii MOHHOrO0 OOMEHa; KaYeCTBEHHBIC PEAKIUU Ha
NPUCYTCTBYIONINE B BOJHBIX PACTBOpax HMOHBI: XJOPHI-, OPOMUJI-,
wonua-, cymbdar-, Qocdar-, kapOboHAT-, CHIUKAT-aHHOHBI,
THJIPOKCH/I-MOHBI, KATUOHBl AMMOHUS, MAarHUsI, KbV, AJTFOMHHHSI,
kenesa (2+) u xenesa (3+), menu (2+), IMHKA

14

YmMmenue:

141

NPpEACTaBIATL PE3YJIIbTATbl JSKCIICPUMCHTA B (bOpMC BBIBOJIOB,
J0Ka3aTcJIbCTB, Fpa(l)I/IKOB u Ta6J'II/IH U BBIABJIATH OMIIMPUYCCKUC
3aKOHOMCEPHOCTHU

14.2

YCTaHaBJIIMBATDb CBA3U MCIKAY PCAJIbHO Ha6J'II-O,Z[aeMLIMI/I XUMHUYCCKHUMU
SABJICHUSAMMH H IMPOLECCaAaMH, IPOUCXOAAINIUMA B MaKpO- 1 MUKPOMUPE,
00BSACHATH IMPUYHNHBI MHOFOO6pa3I/I$I BCIICCTB




INEPEYEHD 2JIEMEHTOB COAEPXAHMUS, ITIPOBEPAEMbBIX HA OCHOBHOM
I'oCYJAPCTBEHHOM 9K3AMEHE 110 XUMHUHU

Koxa
1
1.1

1.2

IIpoBepsieMblii 3JIeMEHT CO/IePKAHUS
[IepBoHavyaibHbIE XUMUYECKUE MTOHSATUS
Uuctsle BemecTBa U cmecu. CriocoObl pa3zienenus cMeceit

ATOoMBI U MOJICKYJIBI. Xumuyeckue daeMEHTHl. CHMBOJIBI  XUMHYECKUX
3JICMCHTOB. HpOCTBIe " CJIOXKHBIC BEICCTBA.

1.3

14

Xumuaeckas cbopMyna. BaneHTHOCTh aTOMOB XMMHYECKHX 3JIeMeHTOB. CTeleHb
OKHCJICHHUA

3aKOH IIOCTOSHCTBA COCTaBa BCIICCTB. OTHOCHTENLHAsA aTOMHas Macca.

OTtHOCHUTEILHAS MOJICKYJIsIpHasd mMacca. MaccoBast g0is XHMHYSCKOr0 dJIEMCHTA
B COCIUMHCHNHU

1.5

1.6

KonnyectBo BemectBa. Moab. MomsipHas Macca. MoJisipHbIii 00BEM Tra3oB.
B3anmocCBsI3b KOIMYECTBA, MACCHI M YHCIIA CTPYKTYPHBIX €AMHULL BELIECTBA

Ddu3znueckrue M XUMHUYCCKHE SBICHUSI. XUMHYCCKAs pCakuusa nu eé IIPpU3HAKH.
3aKoH COXpPaHCHHA MAaCChI BEIICCTB. XUMHYECKHE YpaBHCHUA

2.1

2.2

[lepuomuueckuii 3akoH u llepuoguueckass cUCTEMa XHMHUYECKUX JIJIEMEHTOB
.. MenneneeBa. CTpoeHHE aTOMOB

[Iepnoanueckuit 3akoH. lleproanyeckas cucreMa XuMUYECKHUX 3J1eMeHTOB J[.11.
Menneneesa. Ilepuoasl u rpymnmnsl. OU3HYECKUN CMBICI MOPSALKOBOIO HOMEPA,
HOMEPOB IIEpHOa U IPYMIIbI JIEMEHTA

Crpoenne aromoB. CoctaB aTOMHBIX saep. M3ortomnbl. DnexTpoHbl. CTpoeHMe

AJIEKTPOHHBIX  000J0YeK aTOMOB TeEpBBIX 20 XHUMHUYECKHUX DIIEMEHTOB
ITepuoanueckoit cucremsl /.. Menneneena

2.3

3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB XMMHUYECKHUX 3JIEMEHTOB NEPBBIX TPEX
MEepPUOJIOB, Kaus, Kaiablug (paguyca aToMOB, SJIEKTPOOTPHUIIATEIHLHOCTH,
METAIJIMYECKUX W  HEMETAJUTMUYECKUX CBOMCTB) U WX COCAUHEHHHA B
COOTBETCTBUU C TIOJIOKEHHEM JyieMeHToB B Ilepuoamdeckoil cucreme u
CTPOCHHUEM HX aTOMOB

Crpoenue BemecTna

3.1

XuUMHUYECKas CBS3b. KoBanentHas (HOJBIpHaSI n HeHOHHpHaH) CBA3b.
SHeKTpOOTpI/IHaTeHBHOCTI) XHUMHUYCCKUX 9JICMCHTOB. Wonnas CBA3b.
Meramnuyueckas CBI3b

3.2

Tumsr KPpUCTATINIMICCKUX pCI_HéTOK (aTOMHaSI, MOHHas, MCTaJ'IJ'II/I‘{CCKaSI),
3aBHCHUMOCTHh CBOMCTB BCIIECTBA OT THIIA KpHCT&HHH‘ICCKOﬁ peHIéTKI/I n BHJIA
XUMHYECKOM CBA3U

Baxueiiiine MPpEACTAaBUTCIIN HCOPraHUYCCKUX BCHICCTB. Hemeramnel u ux
CcoeqUHEHMs. MeTajibl U MX COeAUHEHUS

4.1

Knaccudukanus u HOMEHKJIATypa HEOPraHUYECKUX COEAMHEHUN: OKCHUIIOB
(coneoOpasyromue: OCHOBHBIE, KHUCJIOTHBIE, amdoTepHbIC) u
HecoJieo0pa3yoIre; OCHOBaHUHM (IIEMOYM W HEPACTBOPHMBIE OCHOBAHWS);
KUCTIOT  (KHCIIOpOAcoAepXkamue ¢ OECKUCIOPOAHbIE, OJHOOCHOBHBIE H
MHOT'OOCHOBHBIE); COJIeH (CPEIHUX U KUCIBIX)

4.2

duzugeckue U XHUMHYECCKUC CBOMCTBA MMPOCTBIX BCIIECCTB-HEMCTAJIJIOB:
BOJIOPO/J1a, XJIOpa, KUCIOPOa, CePhI, a30Ta, pocdopa, yriepoaa, KpeMHHS




4.3

dusznyecke W XHMHUYECKHE CBOMCTBA IIPOCThIX BCHICCTB-MCTALIIOB: JIMTHA,
HaTpu:da, Kajiusgd, Marovusad W KaJlbUWsiA, aJJFOMHUHUA, JKCIIC3a. 3JICKTpOXPIMPI‘-I€CKPIﬁ
pAaa HaHpH)KeHI/Iﬁ METAaIJIOB

4.4

4.5

4.6

Ouznyeckue U XUMUYECKHE CBOMCTBA BOJOPOJHBIX COCAMHEHHUN HEMETaJIOB:
XJIOPOBOAOPOJA, CEPOBOAOPOA, AMMHUAKA

dusnyeckue U XUMHUYECKUE CBOWCTBA OKCUAOB HemeraiwioB: cepol (IV, VI),
asora(ll, 1V, V), docdopa(lll, V), yraepoma(ll, 1V), kpemuus(1V). IonyueHue
OKCHJIOB HEMETAJIOB

Xumunyeckue cpoiictBa okcuaoB: MetawioB IA-IIA rpymn, uunka, menu(ll) u
xesesa(ll, 11). TTomydenune OKCHIOB METAIIIIOB

4.7

XUMHYECKHE CBOMCTBA OCHOBaHMI W aM(pOTEpPHBIX THAPOKCUAOB (Ha ImpUMEpe
TUAPOKCHIOB QJIIOMUHUA, Kene3a, 1uHKa). [lomyuyenue ocHOBaHMM U
aM(bOTEepPHBIX THIPOKCHJIOB

4.8

OO01mue XMMHYECKHUE CBOMCTBA KHCIOT: XJIOPOBOJOPOIHOW, CEPOBOIOPOIHOM,
CEpHHUCTOM, cepHOU, a30THOU, (ochopHOM, KpeMHUEBOH, yronbHOU. OcoObie
XUMHYECKHE CBOWCTBA KOHUEHTPUPOBAHHOM CEPHOM M a30THOM KHCIIOT.
[Tosryuenue Kucnor

4.9

OO6mue xuMuUuecKre cBoicTBa cpenHux cojeil. [lonydenue comneit

4.10

411

[Tonydyenue, coOupaHue, paclo3HaBaHHE BOAOPOJA, KHCIOPOJa, aMMMaKa,
YIJIEKUCIIOro Ta3a B JabopaTopuu

[Tonyuyenne amMMuaka, cepHOM M a30THOM KHMCIOT B IPOMBINUIEHHOCTH. O01mue
CHoCOOBI MOJTYyYEHHS METAJUIOB

412

I'eneTnueckas cBA3b MCKAY KiIaCCaMU HCOPIraHUYICCKUX CO€OUHEHUI

5.1

5.2

XUMUYECKUE PEAKIIUU

Knaccudpukanus XuMUUeCKUX peakluid Mo pa3iNyHbIM MPU3HAKAM: 10 YUCIY U
COCTaBy YYaCTBYIOIMX B PEAKIMU BEILIECTB, MO TemioBoMy 3¢pdekry, 1o
M3MEHEHHUIO CTENIEHEeN OKUCIEHHS] XUMUYECKUX 3JIEMEHTOB

TemoBoit 3¢ (heKT XMMHUYECKON peakuu, TEPMOXUMHUECKUE ypaBHEHUS. DK30-
Y DHJIOTEpMUYECKHUE peakunu. TepMOXuMHU4ecKie ypaBHEHHUs

5.3

OKHCIUTENBHOBOCCTAHOBUTENIBHBIE peakIMU. OKHCIUTENN U BOCCTAaHOBUTEIH.
[Ipoueccel  OkHMcneHUS W BOCCTAHOBJIEHHMS.  OJEKTPOHHBIA  OasiaHC
OKHUCJIUTEIbHOBOCCTAHOBUTEIBbHON PEAKIIUI

5.4

5.5

Teopus rnekTpoauTUYecKol nuccoruanuu. KaTuoHbl, aHMOHBI. DJIEKTPOIUTHI U
HEINEKTPOJIUTHI. CHUIIbHBIC U c1a0bie JIeKTPOIUThL. CTENEHb UCCOHAITIHI
Peaknun moHHOTO OOMEHA. YCJIOBHS MPOTEKAHMs PEaKIUid MOHHOTO OOMEHa,
MIOJIHBIE U COKpAalllEéHHbIE MOHHBIE YPABHEHUS PEaKIIUii

6.1

6.2

XHUMHS ¥ OKpYXarolas cpeia

Bemectsa m Marepuassl B TOBCEAHEBHOM JKM3HM 4YenoBeka. be3omacHoe
UCMOJIb30BaHUE BEUIECTB M XUMHMUYECKUX pEakUuil B jaboparopuun U OBITY.
HepBaﬂ IMoOMOIIb IMPHU XUMHYCCKUX OKOT'aX U OTPABIICHUAX

XUMHYECKOE 3arpsi3HEHHE OKpyXKarouleil cpeabl  (KHCIOTHBIE — JIOXK[IH,
3arps3HEHUE TOYBBI, BO3AyXa M BOJOEMOB), CIIOCOOBI €ro MpPEIOTBPALICHUS
[Ipenenbrass momyctumass konmeHtpanus BemectB (IIJIK). Pomp xumum B
PELICHUH HKOJOTMYECKUX TMpoOieM. YCUJICHHE MapHUKOBOrO 3ddexTa,
pa3pylieHre 030HOBOIO CIIOs

6.3

[Tpumenenne cepsl, a3ota, ¢ocdopa, yriaepona, KpeMHHSI U X COCITUHCHHUU B
6I>ITy, MCIUIHUHEC, IMPOMBIIIJICHHOCTH W CCJIBCKOM XO03SICTBE. HpI/IMeHeHI/Ie




METaJUIOB M CIUIaBOB (CTajb, YYT'yH, IIOPATIOMHHUIN, OpoH3a) B OBITY H
MPOMBIINIJICHHOCTH HUX COCIII/IHGHPlﬁ. ITousrtue o KOppO3uu MCTAJUIOB, OCHOBHBIC
CHOCOOBI 3aIUTHI UX OT KOPPO3HHU

[TpuponHble UCTOYHUKH YIJIEBOIOPOAOB (Yroyib, MNPUPOIHBIA ra3, HedTh),

64 IPOAYKTHI MX NepepaboTKu (OEH3UH), MX POJIb B OBITY U IPOMBIIIJICHHOCTH
[lepBoHayanbHBIE MOHATHA 00 OPraHMYECKHX BEIIECTBAX KAaK O COCTUHEHMSX

6.5 yriiepoja (MeTaH, 3TaH, STHICH, alleTUIICH, YTAHOJI, TIIMIEPHUH, YKCYCHAs! KUCIIOTA).
[NonsiTne 0 OMONOTHYECKH BaKHBIX BEIIECTBAX: JKUPaX, OCNKaX, YIJIeBOAaX — U UX
POJTH B J)KU3HH YEIIOBEKA

7 Pacuérer:

7.1 1o popMysiaM XUMHYECKUX COSTUHEHUIN

7.2 Macchl (MaccoBOI) JOJIM PACTBOPEHHOTO BEIIECTBA B PAaCTBOPE

7.3 110 XMMUYECKHM YPaBHEHUSIM
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