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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XUMHM Ha YPOBHE OCHOBHOIO 00IIero oOpa3oBaHUs
COCTaBJicHa Ha OCHOBE TpeOOBaHMII K pe3yabTaTaM OCBOCHHS OCHOBHOM
o0pa3oBaTeabHON MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHusl, MPEICTaBICHHbIX
B ®I'OC OO0, a Takke Ha OCHOBE (eAepanbHOl pabouei MporpaMMbl BOCITUTaAHUS
U ¢ y4€TOM KOHIICTIIMKM TPETOoJaBaHus yd4eOHOTO TMpeaMeTa «XuMHS» B
oOpa3oBaTenbHBIX opranu3anusax Poccuiickoit deneparum.

[Iporpamma 1Mo XuMuM [Oa€T MPEJCTaBICHUE O LENsAX, OOILIeH cTpaTeruu
OoOy4eHMs, BOCHHTAHHS M Pa3BUTHUA OOYYAIOIIUXCS CPEICTBAMHU Yy4eOHOTO
npeaMeTa, YCTaHABIIMBAET 00s13aTEIbHOE MIPEAMETHOE COJIepKaHue,
IpeayCMaTpUBAET pACIpEACICHHEe €ro Mo KiIaccaM U CTPYKTYPUPOBAHHE IIO
pazienaM M TeMaM MpPOrpaMMbl IO XHMHUH, OINpPEIETseT KOJUYECTBEHHBIE U
KaueCTBEHHbIE XapaKTepUCTUKU COZIEpKaHMUS, PEKOMEHAYEMYIO
MOCJEAOBATEIbHOCTh M3YYEHHS] XHUMHUU C YY4E€TOM MEKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4€OHOro Mpoliecca, BO3PACTHBIX
OCOOCHHOCTEM OOydJaromuxcs, ONpeAessieT BO3MOXKHOCTH —MpeaMera s
peanu3aiuu TpeOOBaHMI K pe3yJibTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTelbHOMN
porpaMMbl Ha YPOBHE OCHOBHOTO OOINETO 0Opa30BaHMS, a TaKKe TPeOOBaHUN K
pe3ynbratam oOy4eHHUs XUMUW Ha YPOBHE I1€JIeH M3YUYEHUSs MPEeMEeTa U OCHOBHBIX
BUJIOB Y4YEOHO-TIO3HABATEIbHON JEATEIbHOCTH OOYyYaromerocs IO OCBOCHHIO
y4e0HOTO co/IepKaHusl.

3HaHMEe XWMHH CIY>)KUT OCHOBOM Juisi (hOPMHUPOBAHUS MHPOBO33PECHUS
oOy4aromnierocsi, ero MnpeACcTaBICHUl O MaTepuaIbHOM E€IMHCTBE MHUpPA, BAKHYIO
poJib UrparoT (QopMUpyeMble XUMHUEH MPEICTABICHUS O B3aUMOIIPEBPAIICHUSIX
SHEPrUU U 00 DSBOJIIOIMU BEHIECTB B MPHUPOJE, O MYTAX PEIICHUS TI00aTbHBIX
npo0JjieM yCTOMYMBOTO Pa3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, YHEPreTUYECKOM,
MUIIEBOM M 9KOJIOTUYECKON O€30MacCHOCTH, TPOOJIEM 3IPaBOOXPAHCHHUSI.

N3ydenue xumuu:

CIIOCOOCTBYET  pealiu3alldd  BO3MOXXHOCTEH i1 CaMOpa3BUTUSI U
dbopMupOBaHUs KYyJIbTYPhI JIMYHOCTH, €€ 0011Iel U (PyHKIIMOHATILHON I'PaMOTHOCTH;

BHOCUT BKJIaJ] B ()OPMHUPOBAHUE MBIINJICHUS W TBOPYECKUX CIOCOOHOCTEM
OOy4JarommMxcsi, HABBIKOB WX CAMOCTOSITEIHHOW  Y4EOHOM  JIeSITENIbHOCTH,
OKCIIEPUMEHTATILHBIX W HCCIICOBATEIbCKUX YMEHUM, HEOOXOIUMBIX Kak B
MOBCEIHEBHOM KU3HH, TaK U B MPO(HECCUOHAIBHOM IeSITEILHOCTH;

3HAKOMHUT CO CHEeHU(UKONW HAYYHOIO MBIIIJIEHUS, 3aKJIaJbIBAET OCHOBBI
L[EJIOCTHOTO B3IJIsa HA €JMHCTBO MPUPObI U YEIIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
ATanoM B (POPMHUPOBAHUHN €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YYaIOITUXCS;

CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHWS K E€CTECTBEHHO-
HAy4YHbIM 3HAHUSM, K MPUPOJIE, K YETIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJOTUYECKOE



oOpa3oBaHue 00yUJaIOIIUXCS.

JlaHHbIC HAMpaBJICHUS B OOYYCHHH XHMHH OOCCIIEUMBAIOTCS CHEIU(UKON
COIepKaHMsl  y4eOHOTrO  MpeIMeTa, KOTOPBIM  SABJISIETCA  NEJaroruyeckKu
aJanTUPOBAHHBIM OTpa)KeHHUEM 0a30BOM HAyKH XUMHH Ha ONpPeeIEHHOM dTare eé
pa3BUTHSL.

Kypc xuMun Ha ypoBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUsi OPUEHTUPOBAH Ha
OCBOEHHE OOYYalOIIMMUCS CHCTEMBI IMEPBOHAYAIBHBIX TMOHSITUH XUMHH, OCHOB
HEOPTaHUYECKOM XHMHU H HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX MOHSITUI
OpTraHUYECKON XHUMUHU.

CtpykTypa cojiepkaHus MPOTrpaMMbl IO XMMUU CPOPMHUpOBaHA HA OCHOBE
CUCTEMHOI0 mojaxoaa K €€ uzydeHuro. Coaep:kaHue CKIIAIBIBACTCS U3 CHUCTEMBbI
MOHATUN O XUMHYECKOM JJIEMEHTE U BEIIECTBE U CUCTEMBI ITIOHATUH O XUMHYECKOU
peakiuu. O06e 3T CHUCTEMBI CTPYKTYPHO OPraHU30BaHbl MO TPHUHIIUITY
IIOCJIEIOBATEIBHOIO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX MPEACTABICHUN
Pa3HOTO YPOBHSI:

— aTOMHO-MOJIEKYJIIPHOTO YYE€HHUS KAK OCHOBBI BCETO €CTECTBO3HAHMS;

— [Iepnoanueckoro 3akona /I. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XHMUU;

— YYEHHUS O CTPOCHUHU aTOMa U XUMHYECKOU CBA3H;

— TpencTaBlieHUd 00 JIEKTPOJUTHYECKON JIMCCOIMAIMU BEIIECTB B
pacTBopax.

Teopernueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE HOMIIMPUYECKHU
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEIOBATENBHO OT OJJHOTO
YPOBHSI K IpyTrOMY, BBITIOJHSAS (DYHKITMN OOBSICHEHUS ¥ IPOTHO3UPOBAHHUS CBONCTB,
CTPOEHHUS ¥ BO3MOKHOCTEN NMPAKTUYECKOTO ITPUMEHEHUS U MOJIYUYECHUS U3YYaeMbIX
BEIIECTB.

OcBoeHue mporpaMMbl IO XUMUU  CIOCOOCTBYET  (hOPMHPOBAHUIO
MPEJICTABJICHNUS] O XUMUYECKOW COCTABIIAIOLICH HAYYHON KapTUHBI MHUPA B JIOTHKE
€€ CUCTEMHOU ITPUPOBL, IEHHOCTHOI'O OTHOILLICHUS K HAYYHOMY 3HAHUIO U METOJaM
MO3HaHUS B Hayke. M3ydeHne XMMHUM MPOUCXOJUT C MPUBJICYECHUEM 3HAHUN W3
paHee M3yYECHHBIX y4eOHBIX mpeameToB: «Okpyxaromuii mupy, «buonorus. 5—7
KJIacCh» U «Pu3uka. 7 Kinacey.

[lpy w3yyeHWH XUMHH TPOUCXOAWT (HOPMUPOBAHWE 3HAHWN OCHOB
XUMUYECKON HAYKH KaK 00JIACTH COBPEMEHHOTO €CTECTBO3HAHWS, MPAKTUYECKOU
JESITETbHOCTH YEJI0BEKA U KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYPhI. 3a7a4a
y4eOHOro MpeaAMeTa COCTOUT B (POPMHUPOBAHUU CUCTEMbI XUMHUUYECKUX 3HAHUN —
BaXXHEHIINX (PAKTOB, MOHITHI, 3aKOHOB M TEOPETUUECKUX MOJIOXKEHUM, TOCTYITHBIX
00001IIeHnIT MHPOBO33PEHUECKOTO XapaKTepa, S3blKa HAyKH, B MPHUOOIIEHUU K
HAay4YHbIM METOJaM MO3HAHUS IIPU U3YUYEHUH BELIECTB U XMMHUUYECKHX PEAKIUH, B
(GbopMHUpPOBaHUY U PA3BUTUU MMO3HABATEIBHBIX YMEHUN U UX IPUMEHEHUH B y4eOHO-



MO3HABATEIBHON M Y4eOHO-UCCIIEOBATENLCKON JAESITENbHOCTH, OCBOCHUU MPABHII
0e301macHOro o0paIieHus ¢ BeeCTBAMH B TIOBCETHEBHOM KU3HU.

[Tpu u3yyeHUM XMMHUU HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3HaYEHUE MPUOOPENH TaKHe 11eJ1, KaK:

— (opmupoBaHHEe HMHTEIJIEKTYalbHO pPa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHUYECTBY, CaAMOCTOSITEIBHOMY MPHUHSITHUIO PEIICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSAM KU3HU;

—  HampaBJICHHOCTh OOy4YeHUSI Ha  CHCTEMaTHYECKOE MPUOOIIECHUE
OoOy4Jarommxcss K CaMOCTOSTEIbHOM MO3HABATENHHON JEeATEIbHOCTH, HAYYHBIM
MeToJlaM TO3HaHMs, (HOPMHUPYIOIIUM MOTHBALMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUU;

— o0ecredeHue yCI0oBUi, CITOCOOCTBYIOIIUX MTPUOOPETEHHUIO 00YyYaIOIIUMUCS
OIbITa Pa3HOOOpPA3HOM NEATEIbHOCTH, MO3HAHUS M CAaMOIIO3HAHUS, KIIFOUEBBIX
HAaBBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIOUIMX YHHUBEPCAJIbHOE 3HAYEHHUE IS
pa3IMYHBIX BUOB JESTEIBHOCTH;

— (opmupoBanue oOmeNd (QPYHKIMOHATIBHOM W  €CTECTBEHHO-HAYYHOU
TPaMOTHOCTH, B TOM 4YHCJI€ YMEHHA OOBSICHATh W OLIEHUBATH SIBICHUSA
OKpY’KalOIller0o MHUpa, MCIOJIb3ysl 3HAHUS U OIBIT, MOJyYEHHBIE MPU HU3yYECHUH
XUMHH, TPUMEHATh UX IIPU PELLIEHUH TPOOJIEM B IOBCETHEBHOM KU3HU U TPYJOBOM
JeSITEIbHOCTH;

— (QopmupoBaHne y OOydaromuxcs TYMaHUCTHYECKHX OTHOIICHUH,
NOHMMAaHHS LEHHOCTH XUMHYECKMX 3HAaHUW JUIg BBIPAOOTKH 3KOJOTUYECKU
1EeJIecO00pa3HOro TOBEAEHUS B OBITY MU TPYAOBOM JEATEIBHOCTH B IENIAX
COXPaHEHUS CBOETO 3/10POBbsI U OKPYKAIOIIEH MPUPOIHOMN Cpeabl;

— pa3BUTHE MOTHBALMM K OOYYEHHUIO, CIIOCOOHOCTEM K CaMOKOHTPOJIIO U
CAaMOBOCITUTAHMIO HAa OCHOBE YCBOCHHS OOINEYEIOBEYECKMX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MpOGMIsl U HANPaBICHHOCTH JAJbHEUIIETO
oOy4eHuUs.

Oo1ee 9rcio 4acoB, OTBEAEHHBIX JIJIsl U3YYCHUS XUMUHU Ha YPOBHE OCHOBHOTO
oOmero odpazoBanus, coctaisieT 136 vacos: B 8 kiacce — 68 yacoB (2 yaca B
HeJeno), B 9 kiacce — 68 yacoB (2 yaca B HEJIETIO).



COAEPXKXAHUE OBYUYEHUA

8 KJIACC

IlepBoHayajibHbIE XUMHYECKHE OHATHSA

[Ipeamer xumun. Poslb XMMUU B KU3HU 4YeJIOBEKa. XUMHS B CHCTEME Hayk.
Tena u BemiecTBa. DU3WYECKHE CBOWCTBA BEHIECTB. ATpEraTHOE COCTOSHUE
BeniecTB. [loHsATHE O MeTOAax MO3HaHMS B XUMHUHU. UMCTbIE BEIIECTBA M CMECH.
CriocoObI pa3aeieHust CMECEi.

ATOMBI U MOJIEKYJIbI. XHUMHUYECKHE »3JeMeHThl. CHMBOJIBI XUMHUYECKHX
a51eMeHTOB. [IpocThie U ci0XHbIe BenlecTBa. ATOMHO-MOJIEKYJISIPHOE YUECHHUE.

Xumuueckas popmyra. BareHTHOCTh aTOMOB XUMHUYECKHX 3JIEMEHTOB. 3aKOH
MIOCTOSTHCTBA cocTaBa BemecTB. OTHOCUTENbHAS aToMHast Macca. OTHOCUTENbHAs
MOJIEKyJIsIpHast Macca. MaccoBasi 10JII XUMHYECKOTO AJIEMEHTA B COSAMHECHUU.

KonuuectBo BemectBa. Mosbs. MossipHas Macca. B3auMocBsI3b KOJTUYECTBa,
MacCchl M 4YHCJIAa CTPYKTYPHBIX €AWHHI] BemecTBa. Pacuérel mo dopmynam
XUMHYECKUX COCTMHECHUH.

du3nyecKre U XUMUYECKUE SBIICHUS. XUMHUYECKasl peakiusd U e¢ MPU3HAKH.
3aKOH COXpaHEHHs MacChl BEUIECTB. XUMHUYECKHE ypaBHeHusA. Kiaccudukanms
XUMHUYECKUX PEAKIUi (COeTUHEHNS, PA3I0KEHNUs, 3aMEIIIeHUsI, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HaKOMCTBO C XMMHUYECKOW MOCYIOMW, MpaBWIaMHu paboThl B JabopaTtopun u
npuémMamu oOpalleHus: ¢ J1abopaToOpHBIM 00OpPYAOBAHUEM, U3YUEHHE U OMUCAHUE
bu3MYecKuX CBOWCTB 0O0pa3l0OB HEOPTaHMYECKUX BEIIECTB, HAOIIOJCHUE
busnueckux (MIaBJIeHUE BOCKA, TasHUE JbJa, pPAaCTUPAHHE caxapa B CTYIIKE,
KUTCHUE W KOHJCHCAIMS BOJBI) M XMMHUYECKUX (FOpEHHE CBEUYH, MPOKAIMBAHUE
MEIHOW MPOBOJIOKH, B3aMMOCHCTBHE MeJa C KHCIOTOM) sSIBICHHUM, HaOII0IeHIE U
ONKMCaHWE TPU3HAKOB MPOTEKAHUS XMMHYECKUX peakuuid (pas3iokeHHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapwsi, pa3ioKeHHE THAPOKCHUIIA
menu (1) mpu HarpeBaHuu, B3auMoeiicTBHE XKene3a ¢ pacTBopoM conu meau (1),
U3y4eHHE CMOCOOOB pa3/esieHHsi CMECei: C MOMOINbIO MarHura, (GUIbTPOBAHHE,
BBITIApUBAHUE, AUCTHILIAIMSA, XpoMaTorpadus, MPOBEACHNUE OYNCTKH TOBAPESHHOMN
CONMM, HAONIOJACHWE W  OMNHCAHWE  PEe3yJbTaTOB  MPOBEACHHUS  OIBITA,
WUTIOCTPUPYIOMIETO 3aKOH COXPAaHEHUS MacChl, CO3/IaHHE MOJEJel MOJIeKys
(IIapoCTEepKHEBBIX ).

BaxkHeiilue npeacTaBuTe/ M HEOPraHNYeCKUX BellecTB

Bo3nyx — cMech razoB. CocraB Bo3zayxa. Kucnopon — aneMeHT U mpoctoe
BemecTBo. Haxoxxaenwe kuciaopoga B mOpupoje, (u3nueckue M XUMHYECKUe
cBoiictBa (peakumu TopeHus). Oxcunpl. [lpumenenue xkucnopoma. CrocoOsl
MOJlydYeHHUsl KUCIOpoJa B JiabopaTOpuu M TMPOMBIIUIEHHOCTH. KpyroBopor
Kuciopoja B mpupoze. O30H — aioTporHas MoAupUKaIus KUCIopoaa.



TennoBoit 3h(deKT XUMHUECKONW peaklnd, TEPMOXUMHUYECKHE ypaBHEHUS,
9K30- W DHAOTEPMHUYECKHE peakuuu. TOIUIMBO: yroiab M METaH. 3arpsA3HEHUe
BO3]lyXa, YCWICHHE MTAPHUKOBOIO 3P eKTa, pa3pylIeHrne 030HOBOT'O CIIOSI.

Bonopon — aneMeHT u mpocToe BeuecTBo. Haxoxkaenue Boaopoaa B IpUpoe,
bu3nYecKue 1 XuMUYECKHEe CBOMCTBA, MPUMEHEHHE, CIOCOOBI MoTyyeHus. Kucnors
Y COJIH.

Momnsipabiii 00BEM razoB. PacyéTsl N0 XUMUYECKUM YPaBHEHUSIM.

dusnyeckre cBoucTBa BOAbl. Boma kak pacrtBopurens.  PacTBOpEIL
HacplllleHHbIE M HEHACBIIIEHHBIE PAcTBOPBI. PacTBOPUMOCTH BEHIECTB B BOJIE.
MaccoBast 10J1 BEIIECTBA B PacTBOpE. XUMHUUYECKUE CBOKMCTBA BOAbL. OCHOBAHUSI.
Ponp pacTBOpOB B IIpUpoOZiE€ U B KU3HU 4YelOBeKa. KpyroBopoTr BoabI B IPUPOJIE.
3arpsi3HEeHHE NPUPOAHBIX BOA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccuduxkanusa neopranuueckux coenuHeHuid. Oxcuzapl. Kimaccudukanms
OKCHJIOB:  cosieoOpasyromue  (OCHOBHbIE, KHUCJIOTHBIE, aM(OTEpHbIE) W
HecosieoOpasyromue. Homenknarypa okcuaoB. Dusnueckue U XUMHUYECKUE
CBOMCTBA OKCUJIOB. [lonyuenune okcuaos.

OcHoBanus. Krnaccupukauuss oOCHOBaHMI: WIENOYM W HEPACTBOPHUMBIE
ocHOBaHusA. HomeHkiarypa ocHoBaHui. PU3WUECKHE U XUMHYECKUE CBOKCTBA
ocHoBaHuU. [losyyeHre oCHOBaHUM.

Kucnotel. Knaccuduxanus xkucnor. Homenknarypa kuciot. Ousndeckue u
XMMHUYECKUE CBOWMCTBAa KHUCIOT. Psn axktuBHoctm metamnoB H. H. bekerosa.
[Tonydyenue KUCIOT.

Conu. HomeHnknarypa coseil. @U3NYECKe U XMMHYECKHUE CBOWMCTBA COJICH.
[TomydyeHue conen.

['eneTnyeckas CBI3b MEXKAY KJIACCAMU HEOPTAHUYECKUX COEIUHEHHM.

Xumuueckuii IKCnepumenm:

KA4EeCTBEHHOE ONPENEIICHUE COAEpKaHUs KUCIOpOAa B BO3yXe, ITOIYyUYEHHUE,
coOuMpaHue, pacrmo3HaBaHWE W M3YYCHHE CBOWCTB KHCIOpOJa, HAOIIOICHHE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM U YCIOBUS BO3HUKHOBEHUS W
npeKpalieHus ropeHus (moxkapa), 03HakKoMJIEHUE ¢ 00pa3aMu OKCUIOB U ONUCAHUE
UX CBOWCTB, MOJy4YeHUE, COOMpaHHE, pACMO3HABAaHWE W M3YYCHHE CBOWCTB
BOJIOpoJia (ropeHue), B3auMoiericTsue Bogopoaa ¢ okcuaom meau (1) (BozmoxHo
WCITOJIb30BAaHUE BUCOMATEPUATIOB), HAOIIOCHUE 00PA3IIOB BEMIECTB KOJINYECTBOM
1 Monb, uccienoBaHHE€ OCOOEHHOCTEH pAcCTBOPEHHsS BEIIECTB C Pa3IMYHON
pacTBOPUMOCTBIO, MPUTOTOBIEHUE PACTBOPOB C OMNPENEIEHHOW MAacCOBOM HOJIEH
PacTBOPEHHOIO BEIIECTBA, B3aMMOJACHCTBHE BOJIbI C MeETa/UlaMH (HAaTpueMm u
KaJIbLIUEeM) (BO3MOXXHO  MCIOJIb30BAaHUE  BHJIEOMATEpPHANIOB), HCCIEIOBAHUE
00pa3I0B HEOPTAaHMUECKHX BEIIECTB PA3NMUYHBIX KJIACCOB, HAOIIOIC€HNE U3MEHEHUS
OKpacCKH UHIUKATOPOB B PACTBOPAX KUCIOT U HIENOYEH, N3YUEHNE B3aUMOAECHCTBUS



okcuna meau () ¢ pactBopoM cepHOM KUCTOTBI, KUCIOT C METANIAMH, PEAKIIUil
HEWUTpaIu3aluy, NOJyYEeHUE HEPACTBOPUMBIX OCHOBAHWM, BBITECHEHHE OJHOTO
MeTaJljla IPYyTUM U3 pacTBOPA COJIM, PEIICHUE DKCIEPUMEHTAIIBHBIX 3a/1a4 110 TEME
«BaxHeiine K1acchl HEOPraHUYECKUX COCTUHEHUIN.

IMepuoauueckui 3axkoH u Ilepuoguueckass cucreMa XHUMHYECKHX
aiemMenToB JI. WU. MenpgeneeBa. CtpoeHue aTomMoB. XHMHYECKasi CBA3b.
OKHCIUTETIBHO-BOCCTAHOBUTE/IbHBIC PeaKIUU

[lepBble TOMBITKM KIACCU(PUKAIMU XUMUYECKUX dJeMeHTOB. [loHsiTHe 0
rpynmnax CXOJHBIX DJJIEMEHTOB (IEJIOYHbIE M MIEJIOYHO3EMEIbHBIE METaJUIbI,
raJIOreHbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yoT aMm(pOTEPHBIE OKCHIbI
U TUAPOKCHUJIBI.

[lepnonnueckuit 3akoH. [leprognyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N. Menneneea. KopoTkonepuonas u jiuuHHonepuoanas popmsl [lepuonnyueckoi
cucreMbl xumuueckux asneMeHToB JI. WM. Menneneesa. Ilepuonsl u TpyImmbl.
@U3NYECKUNA CMBICII TOPSAKOBOIO HOMEPA, HOMEPOB MEPUOAA U TPYIIIBI DJIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX sAep. M3oTomnel. DnekTtponsl. CTpoeHue
ANEKTPOHHBIX  000JIOUEK aTOMOB TepBbIX 20 XUMHMYECKHUX DJIEMEHTOB
ITepuonnueckoit cucremsl [[. . MenneneeBa. XapakTepUCTUKA XHUMHUYECKOIO
AJIEMEHTA M0 ero nosoxeHuro B [lepuoanyeckoit cucreme /. . Menneneena.

3aKOHOMEpPHOCTM W3MEHEHUS paJnyca aTOMOB XUMHUYECKUX JJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO IPyNHIiaM U NEPUOIAM.

3nauenue [lepuoanueckoro 3akoHa u [lepruoanyueckoil CUCTEMbBI XUMUYECKUX
JJIEMEHTOB Ul pa3BUTUA Hayku W mpaktuku. [[. . MenngeneeB — yuyé€Hbli U
IpaKIaHUH.

Xumudeckass cBa3b. KoBajieHTHass (TOJisspHAss W HEMOJISIPHAs))  CBSI3b.
DJIEKTPOOTPULIATENIBHOCTh XUMUUECKUX DIIEMEHTOB. IOHHAs CBS3b.

Crenenbp  okuciieHusi.  OKHUCIUTEIIBHO-BOCCTAHOBUTEIBHBIE  PEAKIIUU.
[Tporecchbl OKMCIEHUs U BOCCTaHOBIIEHUS. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpa3loB BEUIECTB METAUIOB M HEMETAIOB, B3aMMOJICHCTBHE
IUAPOKCUIA LMHKA C pacTBOPAMHM KHCJIOT M IIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiu pa3aoKeHusl, COSIUHEHHUS ).

Mexcnpeomemmnoie ceasu

Peanuszanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHHM XUMHHM B 8 Kilacce
OCYILECTBIISIETCS 4epe3 HCIOJb30BaHME KaK OOIIMX eCTECTBEHHO-HAYYHBIX
MOHSATUM, TAK W MOHATHUM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTJIEIbHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO1Me ecTeCTBEHHO-HAYUYHbIE MOHATHUS: HAay4YHbIN (DakT, runoresa, Teopus,



3aKOH, aHalW3, CHHTE3, Kilaccuukanus, TNEePpUOJAUIHOCTh, HAOIIOIECHNE,
AKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, MO/JIEITb, SIBJICHHE.

duzuka: MaTepusi, aTOM, JIEKTPOH, MPOTOH, HEUTPOH, UOH, HYKJIU I, U30TOIIHI,
PaIoOaKTUBHOCTb, MOJIEKYJa, JJICKTPUUYCCKHM 3apsj, BEIIECTBO, TENO, OOBEM,
arperaTHOe COCTOSIHHME BeEIIeCTBa, Ta3, (U3WYECKUE BEIWYMHBI, CIUHHUIIBI
U3MEPEHUS, KOCMOC, ITAaHEThI, 3BE31bI, COHIIE.

buonorus: porocunTes, apixanue, buocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEPabl, TOPHBIE TTOPO/IbI, MTOJIC3HBIC
HCKOIIa€MbI€, TOTUIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XMMHUYecKasi peaKkIus

[Tepuonnueckuit 3akoH. [lepuoanueckas cucteMa XUMUYECKUX 3JIEMEHTOB /1.
. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMHYECKUX PJIEMEHTOB MEPBBIX TPEX MEPUOIO0B, KAJIU, KATBIHUA M UX COCTMHEHUM
B COOTBETCTBUU C TIOJIOKEHHEM »JJEMEHTOB B llepuomumueckon cucreme u
CTPOEHHUEM UX aTOMOB.

Crpoenue BemiecTBa: BHJBI XMMHYECKOW CBS3H. THIBI KPUCTALIAYECKHUX
peIIETOK, 3aBUCUMOCTb CBOMCTB BEIIECTBA OT THIIA KPUCTAJUIMYECKOW PEIIETKH U
BUJIa XUMHYECKOM CBS3H.

Knaccudukanyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOWMCTBA BENIECTB, OTHOCSIIUXCA K Pa3JIMYHBIM KJIACCaM HEOPraHUYECKHUX
COCIMHEHUM, TeHETUYECKas CBSI3b HEOPraHUYECKUX BEIECTB.

Knaccudukaiys XMMUIECKUX PEaKIUi 10 pa3IMUYHbIM IMpU3HaKaM (110 YUCITY
U COCTAaBy YYacTBYIOIIUX B PEAKIHUH BEIISCTB, IO TEIIOBOMY 3ddekTy, o
W3MEHEHUIO CTENEHEeW OKMUCIICHHS XUMHUYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHIO KaTajlu3aTopa). DK30- U SHJIOTEPMUUYECKUE PEaKIUH, TEPMOXUMHUYECCKUE
YpaBHEHUS.

[Tonsitue 0 ckopocTH XuUMHUYecKol peakuuu. [loHsTHe 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [[oHsATHEe 0 TOMOT€HHBIX M IeTepOTCHHBIX
peakuusx. [lonstue o karanuse. [lonsaTne o xumMmruyeckoM paBHoBecuu. DakTopBbl,
BIIMSIONIME HAa CKOPOCTh XMMHUYECKOW pEeaKkIuh U TMOJOKEHUE XUMHUUYECKOTO
paBHOBECHSL.

OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIC ~ PEaKIMH,  JJICKTPOHHBIM  OajlaHc
OKHCJINUTEIILHO-BOCCTAHOBUTEIILHOM peaKkuum. CocraBienue ypaBHEHU
OKHUCJIMTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAaKIUd C  HCIOJIB30BAHUEM  METOJIa
3JIEKTPOHHOTO OasaHca.

Teopust 3AEKTPOTUTUIECKON TUCCOUUALIMU. DIICKTPOJIUTHI U HEIJIEKTPOIUTHI.
KaTtnonsl, annoHsl. MeXaHW3M [HUCCOLMAIIMU BEIIECTB C Pa3IMYHBIMU BUIAMU
xuMuueckon cBsi3u. CreneHn auccormanuu. CUiabHbIE U CI1a0ble SJIEKTPOIUTHI.



Peakuuu nonHoro oOMeHa. Y clioBusl MPOTEKaHUs PeaKIMii HOHHOTO OOMEHa,
NOJIHBIE WM COKpalIEHHbIE HOHHBIE ypaBHeHUs peakuuid. CBoicTBa KHUCIOT,
OCHOBAHMI U COJIEW B CBETE MPEICTABICHUN 00 AIEKTPOIUTUIECKON TUCCOIUALUY.
KauecTBeHHbIE peakuny Ha MOHBI. [IoHATHE O rUApPONIH3E COJIEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE C MOJEISIMM KPUCTAUIMYECKUX PEIIETOK HEOPTaHUYECKHUX
BEIIECTB — METAJUIOB M HEMETauioB (rpaduTa U anmasza), CIOKHBIX BEIECTB
(x10pHuaa HATpUS ), UCCIIEJOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKON peakluu OT
BO3JCHCTBUS  pa3iMyHBIX  (PAKTOPOB, MCCIEAOBAHUE  BJIEKTPOIPOBOIHOCTH
PacTBOPOB BEILIECTB, IPOIECCa JUCCOLMALIMN KUCIIOT, IIEJI0YEN U coel (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEO0 MATEPHANIOB), MPOBEJCHHUE OIBITOB, HILTIOCTPUPYIOIIUX
NPU3HAKK TNPOTEKAHHMsS peakui HMOHHOro oOmeHa (oOpa3oBaHHE OCalKa,
BbIJIEJICHUE Ta3a, OOpa3oBaHHE BOJIbI), OIBITOB, WJUIIOCTPUPYIOUINX MPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX pEaKUUid (rOpeHue, peakluu pasioKeHus,
COCJIMHEHHUS), pACIO3HABAHHE  HEOPraHWYECKMX  BEIIECTB C  IMOMOILBIO
KAUYECTBEHHBIX PEAKLINM HA MOHBI, PEIICHUE DKCIIEPUMEHTAIBHBIX 3a1a4.

HemeTaJyuibl 1 MX COeIMHEHHUS

OOmiast xapakTepucTHKa rajoreHoB. (OCOOEHHOCTH CTPOEHHUsI aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue u (U3MUeCKrue CBOMCTBA MPOCTHIX
BEILECTB — rAJION€HOB. XMMHUYECKHE CBOMCTBA Ha MpUMeEpE XJopa (B3auMOECCTBIE
C MeTajulaMH, HeMeTaJlaMu, uienoyamu). XuopoBojaopod. ConsiHas KHUCIOTa,
XMMHUYECKHE CBOMCTBA, IIOJy4YeHUE, MpuUMeHeHue. [leiictBue xyopa H
XJIOPOBOJIOPOJa HA OPTaHU3M YeJloBeKa. BaxxHeme XJIOpUIbl U UX HAX0XK/ICHHUE B
IIpUpPOJIE.

Oo6mas xapakrtepuctuka 3neMeHToB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIe cTerneHu okucieHus. CtpoeHue u (U3MYECKUE CBOMCTBA
IPOCTBIX BELIECTB — KMCIOPOAa U Cepbl. AJIIOTPONHBIE MOAUDUKAIIMN KUCIOPOIa
U cepbl. XuMudeckue cBoiicTBa cepbl. CepoBOAOPOJ, CTpOoeHHE, (PU3NYECKUE U
XUMHUYECKUEe cBOMCTBA. OKCUABI CEpbl KaK MPEACTABUTENM KUCIOTHBIX OKCHIIOB.
Cepnas kucnota, GU3n4ecKue 1 XMMUYEeCKre CBOMCTBA (00IIMe KaK MPeCTaBUTENS
KJlacca KUCIOT U crneurduueckue). XUMHUUECKUE PEaKlMH, JICKAIUe B OCHOBE
MIPOMBIIIUICHHOTO CIOc0o0a TMOMy4YeHUs: CEpHOM KHUCIOTHL. [IpumeHenue cepHoit
kucaoTbl. COJMM CepHOM KHUCIOTHI, KadeCTBEHHAs peakuus Ha CyJab(paT-HOH.
Haxoxnaenue cepsl U €€ COCAMHEHUMU B NPUPOJE. XHUMHUYECKOE 3arpsi3HEHUE
OKpY)KaoIllel Cpelbl COCOUHEHMSIMH Cepbl (KHCIOTHBIE TOKIU, 3arpsi3HEHUE
BO3/lyXa M BOJOEMOB), CIIOCOOBI €r0 MPEIOTBPAIIICHHS.

OOmas xapakrtepuctuka 31eMeHTOoB VA-rpymnmnbel. OCOOEHHOCTH CTPOEHUS
aTOMOB, XAapaKTEPHBIE CTENEHU OKHUCIIECHMs. A30T, pacHpOCTPaHEHHE B IPUPOJE,
¢uznueckue u XxuMudeckue cBoiictea. Kpyrosopor a3ora B npupojie. AMMHaK, ero



bu3nYecKrue 1 XUMUIECKUE CBOMCTBA, MOJyuyeHne u npuMeHeHue. Com aMMOHWS,
X (QU3NYECKUE U XUMUIECKHE CBOWCTBA, MpUMEHEeHHE. KadecTBeHHas peakius Ha
WOHBI aMMOHUS. A30THasl KHCJIOTa, €€ TOJydeHHe, (U3MYECKUE U XHUMHYCCKUE
cBOlicTBa (0OIIME Kak TMpeJCTaBUTENS Kilacca KHUCIOT U  clenuduyecKue).
Hcnonb3oBaHre HUTPATOB U COJIEH AMMOHHMSI B KAYECTBE MUHEPATIbHBIX YIOOpEHUH.
XUMHYECKOE 3arps3HEHNE OKPYKAIOIIEH CPelbl COCTMHCHHUSIMU a30Ta (KHCIOTHBIC
O, 3arps3HEHHE BO3ayXa, MOYBBI W BOJA0EMOB). Docdop, ammoTpomHBIC
Moaudukauu docdopa, uznueckre U xumudeckue cpoiictBa. Oxeun gocdopa
(V) u dochopHast kucioTra, PU3NIECKUE U XUMHUUYECKHEC CBOMCTBA, IOJydYCHHE.
Hcnonb3oBanue (hochaTroB B KauecTBE MUHEPATBHBIX YAOOPEHUH.

Oo6mas xapakrepuctuka 3neMeHToB |V A-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEePHBIC CTETICHN OKUCIICHUS. Y TIIEPO/I, ATTIOTPOITHBIC MO (DUKAITUH,
pacmpocTpaHeHue B MpUPOJE, PU3NUECKUE U XUMUYECKUE CBOMCTBA. AJICOPOIIHSL.
Kpyrosopotr yrinepona B mnpupoae. Okcuabl yriepona, UX (U3HYECKHUE U
XUMUYECKAE CBOWCTBA, [EWCTBHE Ha JKUBBIC OPTaHU3MBI, TMOJyYeHUE U
pPUMEHEHHE. DKOJIOTHYSCKUE MPOoOJIeMbl, CBI3aHHbIe ¢ okcuaoM yriepoaa (1V),
TUIIOTE3a TJIO0AJTBHOTO MOTEIUICHUS] KJIUMaTa, MapHUKOBBIM 3¢ dexT. YronbHas
KUCIIOTa U €€ ColM, UX (PU3MYecKkue M XUMUYECKHE CBOMCTBA, MOJYyYCHHUE U
npumeHenue. KadecTBeHHass peakiusi Ha KapOoHaT-woHbI. Mcmonb3oBaHue
KapOOHATOB B OBITY, MEIUITMHE, TIPOMBIIIJICHHOCTH M CETbCKOM XO03SHCTBE.

[TepBoHaYaIbHBIE TTOHATHS 00 OPraHWYECKUX BEIIECTBAX KaK O COCTUHCHUSIX
yraepoja (MeTaH, 3TaH, dTUJICH, alleTHIICH, dTAaHOJI, TJIMIEPUH, YKCYCHAsI KUCTIOTA).
[IpupogHbie HMCTOYHUKU YTIEBOJAOPOAOB (yrojib, MPUPOJIHBIN Ta3, HEDTH),
MPOJYKTHl WX TmepepaboTku (OC€H3MH), UX POJb B OBITY U IPOMBIIICHHOCTH.
[TonsiTHE 0 OMOJIOTMYECKN BaXKHBIX BEIIECTBAX: JKUpaX, OCNIKaxX, YriIeBoJIax — U UX
polli B OJKM3HU UEJOBeKa. MaTepuaabHOE €IWHCTBO OpPraHUYECKUX U
HEOPTaHWYECKUX COCTMHECHUM.

KpemHuuii, ero ¢usnueckue W XUMHUYECKHE CBOMCTBA, TOJYYCHHE W
npumeHenue. CoemMHEHMs KpeMHHMS B pupoie. O01muye npeacTaBiIeHus 00 OKCHIe
kpemHust (IV) u kxpemHueBoi kuciote. CHIMKATHI, UX HCIOJIb30BaHUE B OBITY, B
MPOMBINIUICHHOCTH. BakHEHIHe cTpoHWTeNbHbIE MaTepuajbl: KepaMHKa, CTEKIIO,
IIEMEeHT, OcToH, kene300eToH. IIpobiiembr 6€30macHOrO  MCIOIL30BAHUS
CTPOUTEIHHBIX MAaTEPHAJIOB B MIOBCETHEBHON KU3HHU.

Xumuueckuiui 3IKcnepumenm:

U3y4eHue 00pa30B HEOPraHUYECKHX BEIIECTB, CBOMCTB COJITHOW KHUCIIOTHI,
MIPOBE/ICHNE KAYECTBEHHBIX PEAKIIUN Ha XJIOPUJ-MOHBI U HAOIOJACHHE MPU3HAKOB
WX TIPOTEKAHWsI, OMBITHI, OTpaKalIue (PU3NUECKHEe W XWMHUYECKHE CBOMCTBA
TaJIOTEHOB W WX COCIMHEHHWHA (BO3MOXKHO HCIIOJB30BAaHHUE BUIECOMATEPUAIIOB),
O3HAKOMJIEHHUE ¢ 00pa3aMu XJIOpUI0B (TAIOr€HHUI0B), 03HAKOMIIEHHE C 00pa3liaMu



ceppl M €€ COEJUHEHUSMH (BO3MOXKHO HCIOJIB30BAHUE BUIECOMATEPHUAIIOB),
HaOII0/IeHNE Tpoliecca OOYTIIMBAHUS caxapa Mo IeUCTBUEM KOHIIEHTPUPOBAHHOMN
CEpHOM KHCJIOThI, U3yYEHUE XUMHUYECKUX CBOMCTB pa30aBIEHHON CEPHOM KUCIIOTHI,
MIPOBE/ICHNE KAaYeCTBEHHON pEaKIMU Ha CyJb(aT-uoH U HAOMI0ICHUE MTPU3HaKa e
MPOTEKaHUs, O3HAKOMJIEHHE ¢ (DPU3UYECKUMU CBOWCTBaMH a3oTa, ¢ocdhopa U uUx
COEIMHEHHUI (BO3MOKHO HCIIOJIb30BAaHUE BUAECOMATEPUATIOB), 00pa3aMu a30THBIX
u GhochopHBIX yaoOpeHui, MoMydeHne, coOnpaHnue, pacro3HaBaHUE W W3YUCHUE
CBOMCTB aMMHakKa, NPOBEACHUE KAYECTBEHHBIX pEAKIHWM HA HOH aMMOHHUS U
dbochaT-moH U WU3yyEeHUE MPU3HAKOB MX TMPOTEKAHUS, B3aUMOJICHCTBHE
KOHIIEHTPUPOBAHHON a30THOM KHCIOTHI C MEIbI0 (BO3MOXHO HCIIOJIb30BAHUE
BUJICOMATEPHUATIOB), HM3YYEHHE MOJENeH KpPUCTAUIMYECKUX pElETOK anmasa,
rpadura, (ymiepeHa, O3HAKOMJICHHE C MPOLECCOM aJICOPOIIMU PacTBOPEHHBIX
BEILECTB AKTHMBUPOBAHHBIM YIIEM M YCTPOMCTBOM IIPOTUBOrasa, IIOIY4YEHUE,
coOupaHue, pacrlo3HaBaHUE U M3yU€HUE CBOMCTB YIJIEKUCIIOrO rasa, MpoBeICHUE
KAUECTBEHHBIX PEAKIM Ha KapOOHAT M CUJIMKAT-UOHBI U U3YUYEHHUE MPU3HAKOB MX
IIPOTEKAHMS, O3HAKOMJIEHHWE C TMPOAYKIMEH CWIMKATHOW HPOMBIIIIEHHOCTH,
pelIeHrne JKCIEPUMEHTAIBHBIX 3aJa4 MO0 TeMe «BaHeWlne HEMETaIbl U HUX
COCIUHEHUSD).

MeTtasibl U X COCAUHEHUSA

OO01ast xapakTepUCTHKAa XUMHUYECKUX 3JIEMEHTOB — METAJUIOB Ha OCHOBaHUU
ux TnonoxkeHus B llepmogmyeckor cucrtemMe xumudeckux daemeHTtoB J[. W.
MenpeneeBa u ctpoeHusi aToMoB. CTpoeHHE MeTauioB. Merayundeckas CBsi3b U
METaJUIMYecKass  KpUCTAUIMYECKass  pelE€TKa.  DJIEKTPOXMMHYECKMU  psil
HaMpsHKeHUH MeTawioB. du3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0mue
CrocoObl TONy4eHUs: MeTayioB. [loHATHE O KOpPPO3UM METAIJIOB, OCHOBHBIE
CIOCOOBI 3aIUTHI X OT KOppo3uu. CruiaBsl (CTallb, YyTYH, JIOPATIOMUHUN, OpPOH3a)
U UX IPUMEHEHHUE B OBITY U IPOMBIIIJICHHOCTH.

[Ilenounsie mMeTamel: nonoxeHue B [lepuoanyeckon cucremMe XMMHUUYECKHUX
anemenToB /. 1. MenzaeneeBa, cTpoeHUE UX aTOMOB, HAaXOXKJICHUE B IPUPOJE.
duznyeckre U XMMHUYECKUE CBOMCTBA (Ha mpuMepe HaTpus W Kanus). OKCUIbl U
TUAPOKCUIBI HAaTpusi W Kanus. [IpuMeHeHue WIeNOYHBIX METAIOB M HX
COCIMHEHUM.

[Ilenoyno3eMenpHbIE META/UIBI MAarHUM W KaJdbLUHM: TIOJOXKEHUE B
ITepuoanueckon cucreMe xumuueckux 3yiemeHToB 1. 1. Menaeneesa, CTpoeHue ux
aTOMOB, HaXOXJEHNE B Ipupoie. PU3NUEeCKUe U XUMUYECKUE CBOWCTBA MarHusi U
KaJibl[usl. BaxkHeiiire coequHeHus! Kanblus (OKCU, TUIPOKCU/, coiin). ZKECTKOCTh
BOJIBI U CITOCOOBI €€ YCTpaHCHHUS.

AmoMuHMIL: ostokeHue B [leproauyeckoil cuctemMe XUMUYECKUX 3JIEMEHTOB
. . MenpneneeBa, CTpoeHHE aTtoma, HaxXOXAeHWE B mnpupoae. dPusumueckue u



XUMUYECKHE CBOMCTBA aTtOMHUHMS. AMGBOTEpHBIE CBOMCTBA OKCUA W THIAPOKCHIA
ATIOMUHUSL.

Keneso: nonoxenne B [lepuoguueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
N. MeHneneeBa, CTpOECHHE aToMa, HaXOXAeHuWe B mnpupoae. dusznueckue u
XUMHUYECKHE CBOMCTBA xene3a. OKCcu b, THAPOKCHIBI U comu xkenesa (11) u sxenesa
(1), ux cocraB, CBOMCTBA U MOJydCHUE.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHHE C oOpa3llaMy METAJIOB U CIUIaBOB, HMX (PU3UYECKUMHU
CBOMCTBaMH, H3yUYECHHE PE3yJbTATOB  KOPPO3UHM  METALIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), OCOOEHHOCTEH B3aUMOJCUCTBUS OKCHIA
KIbIIUSI W HATpus C BOJOH (BO3MOKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIBI, ITPOIECCAa TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXXKHO  HCIIOJB30BAaHHWE  BHUJICOMATEPUANIOB), MPU3HAKOB  MPOTEKAHMS
Ka4eCTBEHHBIX PEAKIIM Ha MOHBI: MATHHUS, KaJIBIU, AIFOMUHUS, ITUHKA, skere3a (1)
u xenesza (lll), menu (Il), HaGmoneHue m omnucaHue MPOIECCOB OKpaIllIMBaHUS
MJJaMEHH MWOHAMU HATpusi, Kalus U Kaiblusig (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPUAIIOB), UCClieJ0BaHuE aM(OTEPHBIX CBOMCTB TUAPOKCHUIA ATTFOMUHUS U
TUAPOKCUA LIMHKA, PEIICHHE SKCIEPUMEHTAIIBHBIX 3a7ay 1o Teme «BaxHelmue
METAJUJIbl U KX COCIUHEHHUS.

XHMHUS M OKpPY:KaoUias cpeaa

BemecTtBa m marepuansl B IMOBCEAHEBHOW »XKU3HM YeJoBeKa. besomacHoe
WCITIOJIb30BAHUE BEIIECTB M XUMHUYECKUX peakiuii B ObiTy. [lepBas momMomib mpu
XUMHUUYECKUX 0KOrax U OTPaBIICHUSIX.

XUMHUECKOE 3arps3HEHHE OKpYyKarolleh cpenbl (MpeenbHas IOomycThUMas
KOHIIEHTpalus BemiecTs, nainee — [1/1K). Ponb xumMuu B penieHun SK0JIOrHYeCKUX
npooeMm.

Xumuyeckuii IKCnepumenm:

u3ydeHue oOpasllioB MaTepuajoB (CTEKJO, CIIaBbl METAJUIOB, MOJMMEPHBIC
MaTepHabl).

Mexcnpeomemmnoie ceasu

Peanuzanusi MEXNpeIMETHBIX CBsI3€M MpU W3YYEHUM XUMHUHM B 9 Kiacce
OCYIIECTBJISIETCS. 4Yepe3 HCIOJIb30BAaHUE KaK OOIMUX €CTECTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTJEIbHBIX MPEAMETOB
€CTEeCTBEHHO-HAYYHOIO ITUKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSTHUS: HAy4YHBIM (DaKT, rUIOTE3a, 3aKOH,
TEOpWsl, aHallM3, CHHTE3, KIacCH(PUKAIMs, TEePUOANIHOCTh, HAOIIOICHUE,
HKCHEPUMEHT, MOJITMPOBAHUE, HU3MEPEHUE, MOJIEb, SBJICHUE, MaPHUKOBBIN
3¢ (DEKT, TEXHOIOTHS, MAaTEPHUATTBI.

@du3nka: MaTepusi, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIU]I, U30TOIBI,



PaIOAKTUBHOCTD, MOJICKYJIa, ANEKTPUICCKUN 3aps, MIPOBOJTHUKH,
MOJIYIPOBOJHUKH,  TUAJICKTPUKUA, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHUE BEIECTBA, ra3, pacTBOP, PACTBOPUMOCTb, KpUCTAITNYECKast
pemérka, CruiaBbl, (PU3MYECKHE BEJIMYMHBI, CAUHUIBI W3MEPEHUS, KOCMHUYIECKOE
IIPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COTTHIIE.

buonorus: ¢dortocunTe3, npixanwe, Omocdepa, IKOCUCTEMA, MHHEPATHHBIC
yIOOPEHMS, MUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIHHBIC BEIIECTBA.

['eorpadus: atmocdepa, ruapocdepa, MUHEPaAJIbI, TOPHBIE IOPOBI, TIOJIE3HBIC
UCKOTIaeMbI€, TOIUTMBO, BOJTHBIC PECYPCHI.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pE3yJbTaTbl OCBOEHHUS IPOrPaMMbl OCHOBHOIO OOIIETo
oOpa3oBaHMsI JOCTUTAIOTCS B XOA€ OOyYEHHUs XHMUU B E€IUHCTBE y4e€OHOW U
BOCIIUTATENBHON EATEIIBHOCTH B COOTBETCTBUU C TPAAULIUOHHBIMA POCCUHUCKUMU
COLIMOKYJIbTYPHBIMM M JYXOBHO-HPAaBCTBEHHBIMU ILIEHHOCTSIMHU, IPUHATBIMU B
o0miecTBe MpaBWIaMM M HOPMAMH IOBEICHHMS M CIIOCOOCTBYIOT IIpoleccam
CaMOIIO3HAHUS, CAMOPA3BUTHS U COLIMAIN3ALIUN O0yYaIOLIUXCSl.

JIMYHOCTHBIE  pe3ydbTAaThl  OTPAKalOT  TOTOBHOCTh  OOYyYaIOLIUXCS
PYKOBOJCTBOBATbCA CHCTEMOM TO3WTHMBHBIX LEHHOCTHBIX OpHEHTAUUMWd U
pacIIMpEHNE ONbITA ACSITEILHOCTY HA €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOTO BOCTIMTAHNS

LIECHHOCTHOI'0 OTHOWICHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY
M HAYYHOMY HACIEIUIO, TTOHUMAHHsS 3HAYECHUS XUMHYECKOM HAyKH B KU3HU
COBPEMEHHOT0 OOILECTBA, CIIOCOOHOCTU BIAJETh JOCTOBEPHOW HH(pOpMaIMeil o
MEPENOBBIX JOCTMIKECHHUSIX W OTKPBITUSAX MHPOBOM M OTEYECTBEHHOW XHMUH,
3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUSAX 00 yCTPOICTBE MHUpa U OOIIECTBA;

2) rpasKAaHCKOr0 BOCITUTAHMS:

NIPEACTABICHUS] O COLMAIBHBIX HOPMAax W MNPABUJIAX MEKINYHOCTHBIX
OTHOUIEHUI B KOJUIEKTUBE, KOMMYHHKATUBHOM KOMIETEHTHOCTU B OOIIECTBEHHO
M0JIE3HOH, yd4eOHOHUCCIIEJOBATENBCKOM, TBOPUECKON U IPYTUX BUIAaX ACSITEIBbHOCTH,
TOTOBHOCTM K pa3HOOOpa3HOM COBMECTHOM [€ATEIbHOCTH MPHU BBINOJIHEHUU
y4eOHBIX, IO3HABATEIbHBIX 3a/a4, BBINOJHEHUHM XUMUYECKUX OSKCIIEPUMEHTOB,
CO3JaH1M y4E€OHBIX MPOEKTOB, CTPEMIICHHSI K B3aUMOIIOHUMAHHUIO U B3aUMOIIOMOILIU
B MPOIECCE ATON yueOHOM AesTEeNbHOCTH, TOTOBHOCTH OLIEHUBATh CBOE MOBEJCHUE
U TIOCTYIIKM CBOMX TOBApPHUILEW C IMO3ULUU HPABCTBEHHBIX U IPABOBBIX HOPM C
y4ETOM OCO3HAHUSA IOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 TIO3HAHUSI

MHPOBO33PEHYECKHUE TPEICTABICHUS O BEIIECTBE M XMUMHYECKOW pPEAKIIMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHSA HAyKHM U COCTaBIISIOLINE
OCHOBY I TOHMMAaHHUS CYITHOCTH HAyYHOW KapTHHBI MHpa, NMPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEDHOCTSX PpAa3BUTHs NIPUPOIBI, B3aUMOCBA3AX 4YEJIOBEKa C
MIPUPOTHOM CPENOM, O POJIM XUMHUH B TTIO3HAHUU 3TUX 3aKOHOMEPHOCTEW;

II0O3HABATEJIbHBIE MOTHUBBI, HAIIPaBJICHHBIE Ha IOJIYYEHUE HOBBIX 3HAHWN IO
XUMHH, HEOOXOauMbIe Uil OOBSCHEHUS HaOII0JaeMbIX TMPOILIECCOB U SIBICHUH,
M03HABATEJIbHOM, MHPOPMAIIMOHHON U YHTATEIbCKOM KYyJIbTYpbl, B TOM 4HCIE
HABBIKOB CaMOCTOSITEIbHOM pabOThl C Yy4eOHBIMM TEKCTaMH, CHpPaBOYHOU
JUTEPATypoOl, JOCTYNHBIMU TEXHUYECKUMH CpPEACTBAMH HMH(POPMAIIMOHHBIX



TEXHOJIOTUH;

WHTEpPEC K OOYyYCHHMIO M TO3HAHWIO, JIFOOO3HATEIBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K  €caMOOOpa3OBaHWMIO, TPOCKTHOW W  HCCIEIOBATEIHCKOU
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPaBICHHOCTH M YPOBHS OOy4YeHUsS B
JaJIbHEHIIIEM;

4) popmMupOBaHUS KYJbTYPbI 310POBbSI:

OCO3HAHHUE IICHHOCTH KW3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3]I0POBbIO, YCTAaHOBKHM Ha 370pPOBBIM 00pa3 >KM3HU, OCO3HAHWE MOCIEACTBUN U
HEIMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aJIKOTOMIs1, HAPKOTUKOB, KypeHus),
HEOOXOJAMMOCTA COOJIOJIEHUsT TIpaBUJI OE30MacCHOCTH TMpPU OOpaIllleHUU C
XUMHUYECKUMHU BEIIECTBAMH B OBITY U PEabHOMN KU3HU;

5) TpyA0BOT0 BOCIIUTAHUSI:

MHTEpEC K MPaKTUUYECKOMY U3yUYeHHUIO TTpodeccuii U Tpyaa pa3auyHoOro poja,
YBa)KECHHE K TPYAY U pe3ysbTaTaM TPYJI0BOU AEATEILHOCTH, B TOM YUCJIE HA OCHOBE
NPUMEHEHHUSI  MPEAMETHBIX  3HAaHMM 1O  XHMMHH, OCO3HaHHBIA  BBIOOP
WHJMBUAYAJILHOU TPACKTOPUHU MPOJIOHKEHUS 00pa30BaHUsl ¢ yUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEN,
yCcrenrHon npodeccnoHaabHOl IeITEIPHOCTH U Pa3BUTHS HEOOXOAMMBIX YMEHUH,
TOTOBHOCTh aIalITUPOBATHCA B MPOGECCHOHAIBHON CPEJIE;

6) IKOJIOrHYeCKOro BOCIIUTAHMS

HKOJIOTHUYECKH 11€71€CO00Pa3HOE OTHOIICHHUE K MPUPOE KaK UCTOYHUKY KU3HU
Ha 3emJie, OCHOBE €€ CYIIECTBOBAHMS, IOHUMAaHUE LEHHOCTH 3JI0POBOTO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
bu3MYecCKOMYy M TICHXHMYECKOMY 370pPOBBIO, OCO3HAHHE IEHHOCTH COOJIIOICHUS
npaBuUJ 0€30MacHOT0 MOBEICHUSI IPU padOTeE C BEILIECTBAMHU, a TAKKE B CUTYaIUSX,
YIPOKAIOIINX 3JOPOBBIO U KU3HHU JIFOJEH;

CIIOCOOHOCTH TIPUMEHSATHh 3HAHUS, MOJIy9aeMble MPU MU3YYCHUH XUMUU, IS
pELICHUS 3a/1a4, CBSI3aHHBIX C OKPY’KAIOLIEH MPUPOJIHOU CPEIOH, ISl MIOBBIIIEHHUS
YPOBHSI  DKOJIOTMYECKOM  KYJIBTYphl, OCO3HAHHUS TJIOOAJIBLHOTO  XapakTepa
AKOJIOTMUECKUX MPOOJIEeM U MyTeW HUX PEIICHHUS MOCPEICTBOM METOJIOB XUMUU,
AKOJIOTUYECKOTO MBIIIJICHUS, YMEHHUS PYKOBOJICTBOBATHCS UM B MO3HABATEIIbHOM,
KOMMYHUKATUBHOM U COLMAJILHON IIPAKTHKE.

METAIIPEAMETHBIE PE3YJIbTATDBI

B cocrtaBe wMeTanpeaMETHBIX PpE3YJbTAaTOB BBIICIAIOT 3HAYUMBIC IS
dbopMHpOBaHUSI MUPOBO33pEHHUS 00ILIEHAYYHbIE TTOHSITHS (3aKOH, TEOPHsl, IPUHIIUII,
runore3a, ¢akT, CHUCTEMa, TPOIECC, OHKCICPUMEHT U JPYroe.), KOTOphIe
WCITOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUYCOHBIX TMPEIMETax W TO3BOJISIIOT Ha
OCHOBE 3HaHUU M3 ITUX MPEAMETOB (OPMHUPOBATH MPEACTABICHHUE O IETOCTHOU
HAy4YHOM KapTHUHE MHpA, U YHUBEpCAJIbHbIE yueOHbIE IEUCTBUS (IT03HABATENIbHbIE,



KOMMYHUKATHUBHBIE, PETYJIATHBHBIC), KOTOphle obecmeunBaroT (GopMupoBaHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUIAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOMU
JEATEeIIbHOCTH.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUS

Bba3oBble jJjoruueckue JeMicTBUA:

YMEHUS HCIOIL30BaTh MPUEMBI JIOTUUECKOTO MBINIJICHUSI TPU OCBOCHUHU
3HAHWI: PACKPBIBATh CMBICI XMMHUYECKHX MMOHATHHA (BBIAEIATh WX XapaKTePHBIE
MPU3HAKHU, YCTaHABJIMBATh B3aMMOCBS3b C JIPYTUMHU MOHSTHUSIMH), UCIOJIb30BATh
MOHATHUS 17151 OOBSICHEHUS OTJIEIbHBIX (PAKTOB U SBJIICHUM, BEIOUpPATh OCHOBAHUS U
KPUTEPUH ISl KIAaCCU(PUKAIMKU XUMHYECKUX BEIIECTB M XMMHUUYECKHX pPEaAKIUH,
yCTaHABIMBATh TMPUIMHHO-CIICACTBEHHBIC CBS3U MEXIY OOBCKTAMHU H3yUCHUS,
CTPOUTH JIOTUYECKHUE PACCYXACHUS (MHAYKTHUBHBIC, JICTyKTUBHBIC, 10 aHAJIOTHH),
JieaTh BBIBOJIBI M 3aKITFOUCHUS,

yMEHUE TMPUMEHSTh B TIPOILIECCe TO3HAHUA TOHATHS (NPEAMETHBIE U
METaNnpeIMETHBIC), CAMBOJIUYECKHUE (3HAKOBBIC) MOJIECTU, UCTIOIb3yEMbIC B XUMUH,
peoOpa3oBEIBATh MIMPOKO MPUMEHSIEMbIC B XUMHUHA MOJCIIbHBIC TTPEICTABICHUAS —
XUMHUYECKUU 3HAK (CHUMBOJ JJIEMEHTa), XUMHUYeckas (opMysia W ypaBHEHUE
XUMHUYECKON PEaKIUU — MPU PEIICHUH Y4eOHO-TI03HABATENbHBIX 33714, C YIETOM
ATUX MOJICTBHBIX MPEJICTABICHUN BBISIBIISITH W XapaKTEPU30BaTh CYIIECTBEHHbIE
MIPU3HAKH M3y4aeMbIX 00BEKTOB — XUMHUYECKHUX BEIICCTB U XMMHYECCKUX PEaKIIHA,
BBISIBIIATH  OOIIME  3aKOHOMEPHOCTH, MPUYHHHO-CICACTBEHHBIC CBS3U W
MPOTUBOPEYHS B U3YHAEMBIX MPOIIECCAX U SIBJICHUSX.

ba3oBble ucciaeaoBare/ibCKue 1eCTBUA:

YMEHHUE HCIOIb30BaTh MOCTABICHHBIE BOIMPOCHI B KayeCTBE HMHCTPYMEHTA
MO3HAHUS, @ TAKXKE B KAYECTBE OCHOBBI ISl (JOPMUPOBAHUS TUIIOTE3BI IO TIPOBEPKE
MIPaBUJILHOCTH BBICKA3bIBAEMBIX CYKJICHHUIA;

NpUOOpPETEHUE OMNbITa MO TUIAHUPOBAHUIO, OPTaHU3AIMH W TIPOBEICHUIO
YYCHHUYECKUX JKCIIEPUMEHTOB, yMEHHWE HaOMomaTh 3a XOJOM IIpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro Pe3yibTaT, PopMyaupoBaTh 000OIIECHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MpoJIeTIaHHOM padoTe.

Pabora c nunopmanueii:

yMEHUE BBIOMpATh, AHAIM3UPOBATH W WHTEPIPETUPOBATH HHGOPMAIHIO
pPa3IMYHBIX BHJOB U ()OPM MPECTABICHUS, TOJYIaeMYI0 U3 Pa3HBIX HCTOYHHUKOB
(HayyHO-TIOMYJIIpHAsl JHUTEpaTypa XUMHUYECKOTO COJEpX aHUs, CIPABOYHBIC
nocoOus, pecypcel MHTepHETa), KPUTUYECKH OIICHWUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO HH(OPMAITHIO;

yMEHUE TPUMEHSITh PA3IUYHBIC METOJIBl U 3aMpOChl MPU TOWCKE U OTOOpE
uH(MOpPMAIUU U COOTBETCTBYIOLIMX JIAHHBIX, HEOOXOJWMMBIX JJi BBINOJHEHUS



y4eOHBIX U MO3HABATENbHBIX 3a/1a4 ONpPEIEIEHHOTO TUIIA, TPUOOPETEHNE OMBbITA B
o0nacTd MCHOJB30BAaHUS HMHPOPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIJIEHUE KYJIbTYpOI aKTUBHOTO MCIOJIb30BAHUS PA3IMUYHBIX IOMCKOBBIX CHCTEM,
CaMOCTOATENILHO BHIOUPATh ONTUMAIBHYIO (hOpMy TpeacTaBieHus] HHPOpMaAUU U
WUIIOCTPUPOBATh pEHIAEMbIE 3ala4d  HECIIOKHBIMUA CXEMaMH, JHarpaMMmaMu,
npyrumu popmamu rpauKu ¥ UX KOMOWHAIUSIMU;

YMEHUE UCIOJIb30BaTh M AaHAJIM3UpOBaTh B Ipolecce Yy4eOHOH U
MCCJIEI0OBATENBCKON JEATEIBHOCTH MH(OPMAILIUIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTAa HAa COCTOSIHUE OKPYXAKOWIEH NPUPOTHON
Cpelbl.

KoMMmyHMKaTHBHBIE YHMBeEpPCaJbHbIe y4eOHbIe JeHCTBUS:

YMEHUS 33]1aBaTh BOMPOCHI (B XO€ haiora u (Win) JIUCKYyCCUH) MO CYIIECTBY
oOcyxgaemMol Tembl, (OPMYIMpPOBAaTH CBOU NPEUIOKEHHUS OTHOCUTEIIBHO
BBIIIOJIHEHHUS NIPEJIOKEHHON 3a/1a4K;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
NEATEIbHOCTH B YCTHBIX W TMCBMEHHBIX TEKCTaX; JeJaTh MpPE3EHTALUIO
pPE3yNbTATOB BBINOJHEHUS XUMHUYECKOTO IKCIIEPUMEHTa (J1a00paTOPHOrO ONBITA,
1abopaTopHOI pabOTHI IO MCCIIEIOBAHUIO CBOMCTB BEIIECTB, YIE€OHOTO MPOCKTA);

YMEHHsSI Y4eOHOTO COTPYAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOMU
MO3HABATEJIbHOM M MCCIENOBAaTEIbCKOM  JACSATENbHOCTH  MpPU  PELIECHUU
BO3HMKAIOIIMX NpOoOJeM Ha OCHOBE Y4yé€Ta OOIIMX WHTEPECOB M COrJIacOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JCHCTBUM, OIpPEACICHHE KPUTEPUEB II0 OLEHKE KadyecTBa
BBITIOJTHEHHOH pabOTHI U ApyTHE).

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC YUeOHbIE 1eliCTBHS:

YMEHUE CaMOCTOSITEJIbHO ONPENEHATh LENH JESITeIbHOCTH, IUIaHUPOBATH,
OCYILIECTBISITh, KOHTPOJIUPOBATh U NMPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
NesATeTLHOCTD, BRIOUpaTh Harbonee 3pheKTUBHBIC CITOCOOBI pelieHusl yUeOHbIX U
MO3HABATENIbHBIX 33/7a4, CAMOCTOSITEIbHO COCTaBJISATh WJIM KOPPEKTUPOBATH
MPEUIOKEHHBIM  QJITOPUTM  JCHUCTBUUA IPU BBINOJHEHUU 33JaHUN C YYETOM
MOJIYYeHHUs] HOBBIX 3HAHUU 00 M3y4daeMbIX OOBEKTaX — BEIECTBAX M PEAKLMSIX,
OLICHMBATh COOTBETCTBUE IIOJYYEHHOTO pE3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCITOJIB30BATh ¥ aHAIIM3UPOBATh KOHTEKCTHI, IPEJIAraeMbl€ B YCIOBUU 33JIaHUN.

MHNPEJIMETHBIE PE3YJIBTATBI

B cocraBe mnpeaMETHBIX PE3YNbTATOB IO OCBOCHHUIO 00s3aTEIbHOrO
COJEpKaHusl, YCTAaHOBJIEHHOTO JaHHOW QeaepanbHON paboueil mporpamMmon,
BBIJICTISIIOT: OCBOCHHBIE OOYYAIOIIMMUCS HAay4HbIE 3HAHUS, YMEHHUS U CIOCOOBI
NEUCTBUN, chenupuIecKue I TpeAMETHOW obmactn «XUMHS», BUIBI
JNEATEIBHOCTH MO  IOJYYEHHID HOBOIO  3HAHUS, €ro  MWHTEpIpETalH,



npeoOpa30BaHMIO M IPUMEHEHUIO B PA3IMYHBIX YUYEOHBIX U HOBBIX CUTYaIUsX.
K xoH1y 00yueHus B 8 kj1acce npeIMETHBIE PE3YIbTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y O0YUAIOIIUXCS YMEHHIA:

pacKpbIBaTh CMBICH OCHOBHBIX XHMHUYECKHX IOHSATHUWA: aTOM, MOJIEKYIa,
XUMUYECKUH 3JIEMEHT, MPOCTOE BEUIECTBO, CIIOXKHOE BEUIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTENIbHASI ATOMHAs U
MOJIEKYJIIpHAsE Macca, KOJMYECTBO BEIECTBA, MOJIb, MOJIApHAs Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIEMEHTa B COCTMHEHUHU, MOJISIPHBINA 00BEM,
OKCHJI, KHCIJIOTAa, OCHOBAHHUE, COJb, 3JIEKTPOOTPULATEIBHOCTh, CTEIECHBb
OKHUCJICHHS, XMMHUYECKasl peakius, KiacCU(UKAIUs pPEeaKIui: peakiuu
COCJIMHEHHUS, PEaKUWU Pa3JIoKEHUsA, PEAKUUU 3aMEIICHUs, pPeaKUuu
0OM€Ha, 3K30- U SHJOTEPMHUYECKHE PEAKIIMH, TEIIOBOU 3P (DEKT peakiuu,
SJIpO aToMa, SJIEKTPOHHBIN CJIOM aToMa, aTOMHasi OpOUTalIb, paauyc aToma,
XUMUYECKasl CBS3b, MOJISIPHAS U HEMOJIAPHAsl KOBAJICHTHAs! CBSI3b, MOHHAs
CBSA3b, HWOH, KaTHOH, AaHUOH, pPAacTBOpP, MaccoBas JIOJsl BellecTBa
(mpolLieHTHAsl KOHIICHTpAIus1) B pacTBOPE;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX TMOHATHH U
MPUMEHSTH 3TU NOHATHUS MPU ONMKUCAHUU BELIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BAaTh XUMHUYECKYI0 CHMBOJIMKY JUJIS COCTaBJIICHUS (HOPMYT
BEIIECTB U YPABHEHUN XMUMHUYECKUX PEAKIUN;

ONpPEENATh BAJIEGHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCAMHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
IPUHAJIEKHOCTh BEIIECTB K ONPEACIEHHOMY KJIACCy COEOUHEHUH IO
dbopmynam, BHJ XUMHUYECKOM CBsI3M (KOBAJIGHTHAas W HOHHAs) B
HEOPTaHUYECKUX COECTUHEHUSX;

packpeiBath cmbicn [lepuommueckoro 3akona [[. WM. Menneneena:
JEMOHCTPUPOBATh MOHUMAHHUE NEPUOJANYECKONM 3aBHCUMOCTH CBOWCTB
XUMHUYECKUX AJIEMEHTOB OT HMX MoyokeHus B llepuogmdeckoil cucreme,
3aKOHOB COXpPAHEHHS MAacChl BEIECTB, MOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJIIPHOTO YUYEHUs, 3aKOHa ABOrajapo;

ONMKCHIBATh M XapakTepu3oBaTh TabmuuHyro ¢opmy [lepuoanueckoit
CUCTEMbl XHUMHYECKUX OJJIEMEHTOB: pa3iudaTh I[OHATHUS «TJaBHAs
noarpymnmna (A-rpymnmna)» u «modounas noarpynna (b-rpymnma)», Maneie u
OoJbIIME TEPUOJbl, COOTHOCUTH OOO3HAYEHUS, KOTOpPbIE HMEIOTCS B
tabnuue «llepuoanueckass cucremMa XxuMuyeckux osaementoB . .
MenaeneeBay C YUCIOBBIMH XapaKTEPUCTUKAMH CTPOEHHS aTOMOB
XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsij sApa, 0011Iee YnCiIo 3JIEKTPOHOB U
pacnpeiesIeHUe UX 0 JIEKTPOHHBIM CIIOSIM);



KJIACCU(PUIUPOBATh XUMHUYECKHUE IJIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA,
XUMUYECKHE peakuud (10 YMCIy U COCTaBy YYAacTBYIOLIUMX B pPEAKIUU
BEIIECTB, M0 TEIJIOBOMY 3D (PeKTy);

XapaKkTepu30BaTh (ONMUCHIBaTh) OOIIME XMMHMUYECKHE CBOWCTBA BEILECTB
Pa3IMYHBIX KJIACcCOB, MOATBEPAK/Ias ONKUCAHUE IPUMEPAMU MOJIEKYJISIPHBIX
YPaBHEHUHN COOTBETCTBYIOIINX XUMHUUYECKUX PEAKLINN;

IIPOTHO3UPOBATh CBOKCTBA BEIIECTB B 3aBUCUMOCTH OT UX KaUYE€CTBEHHOIO
COCTaBa, BO3MOYKHOCTH IIPOTEKAHUS XHMHUYECKHUX MpPEBpallleHUi B
Pa3IMYHBIX YCIOBUSIX;

BBIYHCIIATh OTHOCUTEIIBHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MAacChl BEILIECTB,
MacCOBYIO JIOJIF0O XMUMHUYECKOTO 3jeMeHTa Mo (opMyse COEIUHEHHS,
MacCOBYIO JIOJIIO BEIIECTBA B paCTBOPE, IPOBOJUTH PACUETHI IO YPABHEHHUIO
XUMHUYECKOMN pEaKIH;

IIPUMEHATH OCHOBHBIE OIIEPALIUN MBICIIUTEIBHOMN IEATEIBHOCTH — aHAIU3 U
CUHTE3, CpaBHEHHE, OO0O0OIIeHHEe, CHUCTeMaTu3aluio, Kiaccuukaiuio,
BBISIBJICHUE MPUYMHHO-CIEACTBEHHBIX CBSI3€d — ISl M3YyYEHHsI CBOMCTB
BEIIECTB M XHWMHUYECKUX pEaKIMil, €eCTECTBEHHO-HAyYHbIE METOJIbI
NO3HaHUs — HAOIIOJEHUE, H3MEpPEHHE, MOJEIMPOBAHUE, SKCIIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

CJIeI0BATh IMPAaBUJIaM MOJIb30BAHUS XUMHUYECKOU MOCYA0U U 1a00paTOPHBIM
o0opyJoBaHMEM, a TakKXe mpaBuwiaM oOOpalleHHs C BEIIeCTBaMU B
COOTBETCTBUM C HWHCTPYKLUUSMU IO BBINOJHEHUIO J1a0OpaTOPHBIX
XUMHUYECKHUX OMBITOB IO MOJYUYEHHUIO U COOMPAHUIO IT'a3000pa3HbIX BEIIECTB
(Bogoposia M KHUCIOpOJa), IPUTOTOBICHUIO PACTBOPOB C OIpeneIEHHON
MacCOBOM JOJIEM PAaCTBOPEHHOIO BEIIECTBA, IUIAHUPOBATh M INPOBOJAUTH
XUMHUYECKHE SKCIEPUMEHTHI MO PACMO3HABAHUIO PACTBOPOB ILEIOYEH U
KHCJIOT C MOMOIIBI0 MHAUKATOPOB (JIaKMYC, (peHon(TanenH, METUIOpaHK
U Jpyrue).

K xoHIy 00yueHus B 9 ki1acce npeMeTHbIE Pe3yIbTaThl HA 0a30BOM ypOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

pacKpbIBaTh CMBICII OCHOBHBIX XHWMHMYECKHX TMOHSATHH: XUMHYECKUU
JJIIEMEHT, aTOM, MOJEKYJa, HOH, KaTHOH, aHWOH, MPOCTOE BELIECTBO,
CJIIOKHO€ BEIIECTBO, BAJEHTHOCTb, 3JIEKTPOOTPULATENBHOCTh, CTEIEHb
OKHUCJICHHS, XUMUYECKasl peaKIusi, XUMUYECKasi CBA3b, TEIJIOBOU 3PheKT
peakiuu, MOJib, MOJSIpHBIA  00BEM,  pacTBOp,  DJIEKTPOJIUTHI,
HEAJIEKTPOJIUTHL, 3JIEKTPOJIMTHYECKAS JUCCOLMALMS, PEAKIHH HOHHOIO
oOMeHa, KaTajau3aTop, XUMHUYECKOE€ paBHOBECHE, OOpaTUMble U
HEOOpaTUMbIE PEAKIUH, OKHCINTEIbHO-BOCCTAHOBUTENBHBIE PEaKIUH,
OKHUCIIUTEIb, BOCCTAHOBHUTEIb, OKUCIIEHUE U BOCCTAHOBIICHHUE, aJUIOTPOIU,



am(pOTEepHOCTb, XUMUYECKas CBA3b (KoBaJIeHTHa, MOHHAs,
MeTajuInYecKas ), KpUCTAINYECKask pelETKa, KOPPO3HUs METAJUIOB, CILIABHI,
CKOPOCTh XMMHUYECKON pEeaKIuH, MPEAeNIbHO TONMYCTUMAasl KOHLIEHTPALUs
ITJIK BemiecTBa;

WUIKOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHA U
MPUMEHSITH 3TU OHSATHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;
UCIIONb30BaTh XHUMHMUYECKYI0 CHUMBOJIMKY [UIsl COCTaBieHHS (GopMyll
BEILIECTB U YPABHEHU XMMHUYECKUX PEAKIIMIA;

ONPENEIIATh BAJICHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX pA3IUYHOTO COCTaBa, MPUHAJIEKHOCTh BEIIECTB K
ONpeNeNnEHHOMY KJIACCY COEOUWHEHUU Mo (opmyrnam, BHJI XUMHYECKOU
CBA3M (KOBAJEHTHAs, HMOHHAsA, MeETaJUIMYecKas) B HEOPraHUYECKUX
COCJIMHEHHUSX, 3apsijl MOHA M0 XUMUYECKOH (opMylie, XapaKTep Cpelibl B
BOJIHBIX PACTBOPAX HEOPTraHUYECKUX COCAMHEHUMN, TUIl KPUCTATUITMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpeiBath cMmbicn llepuogmueckoro 3akona J[. WM. Menneneera u
JEMOHCTPUPOBATh €ro IOHMMAaHWE: OINUCHIBaTh W XapaKTepHU30BaTh
TabnnuyHyo (opmy llepuoanueckoil cucTeMbl XMMHUECKHX 3JIE€MEHTOB:
pasnuyaTh TOHATUS «TJaBHas mnoArpynmna (A-rpymnma)» U «rmodouyHas
noarpynna (b-rpynma)», manbsie u OOJbIIME MEPUOBI, COOTHOCUTH
0003HauY€eHUs1, KOTOPbIE UMEIOTCA B IEPUOINYECKON TaOIULE, C YNCTOBBIMU
XapaKTepUCTUKAMHU CTPOEHUS aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB U
3apsa  sAApa, ofllee YuCiIo DBJIEKTPOHOB U paclpeleieHue HX 10
AJIEKTPOHHBIM CJIOAM), OOBSACHATH O0IIME 3aKOHOMEPHOCTH B M3MEHEHUU
CBOMCTB 3JIEMEHTOB M HMX COEAMHEHUHN B Mpelenax MajblX NEPUOJI0B U
TJIABHBIX MOJATPYIII C YYETOM CTPOEHHUS UX aTOMOB;

KJIacCU(UIMPOBAaTh XUMUYECKHUE DJIEMEHTHI, HEOPTaHUYECKHE BEIECTBA,
XUMHUYECKUE peakiuu (M0 YUCIy M COCTaBy YYaCTBYIOIIMX B pEaKIUU
BEILIECTB, MO TEIJIOBOMY 3(P(DEKTy, MO0 W3MEHEHHUIO CTEIICHEW OKHUCIICHUS
XUMHUYECKUX DJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME U CHEIUDUUYECKUE XUMHYECKHE
CBOMCTBAa TIPOCTBIX M CJOXHBIX BEIIECTB, MOJATBEPKIAs OMNHUCAHUE
NpUMepaMHl MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUU COOTBETCTBYIOIIHUX
XAMUYECKUX PEAKLINM;

COCTaBIISAITb YPABHEHUS DJEKTPOIUTUYECKOW JIUCCOLMAIMU  KHCIOT,
LIEJI0YEH U COJIEH, ITOIHBIE U COKPALIEHHBIE YPABHEHNS PEAKLIMM NOHHOTO
oOMeHa, YypaBHEHHS pEaKUui, MOATBEPKAAIOIINX CYIIECTBOBAHUE
TEHETUYECKOM CBS3H MEK/y BEIIECTBAMU PA3JIMYHBIX KJIACCOB;



pacKphIBaTh CYITHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIUN
MOCPEACTBOM COCTaBIICHUS SJIEKTPOHHOTO OajaHca 3TUX peaKiuii;
MPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT HMX CTPOCHHSI,
BO3MOXXHOCTH TIPOTEKaHUS XUMHYECKHX MPEBPAIICHUN B Pa3IUIHBIX
YCIIOBUSIX;

BBIYHCIIATh OTHOCHTEILHYIO MOJICKYJIIPHYIO U MOJIIPHYIO MAcCChI BEIIECTB,
MacCOBYIO [IOJII0 XHMHYECKOTOo 3JieMeHTa Mo (opmyne CcoeauHEeHHUs,
MacCCOBYIO JIOJTIO BEIIIECTBA B pACTBOPE, TPOBOIAUTH PACUETHI 110 YPABHEHHUIO
XUMHYECKOHN peaKIlnu;

cOOJTI01aTh TIPaBUIIa MOJIH30BAHUS XUMUYECKOM MOCYA0M 1 1a00paTOpHBIM
o0opy/ioBaHMEM, a TaKXe TMpaBwia oOpalleHUss C BEIIECTBAMU B
COOTBETCTBHM C WMHCTPYKIHMSIMH TIO BBITIOJHEHUIO JTAOOPATOPHBIX
XUMHUYECKUX OTBITOB 110 MOJYYEHUIO U COOMPAHUIO ra3000pa3HbBIX BEIIECTB
(aMMmaka u yrieKucioro rasa);

MIPOBOJIUTH PEAKITUH, TOATBEPKIAIOIINE KaYeCTBECHHBIN COCTAB Pa3TUIHBIX
BCII[ECTB: PACMO3HABATh OMBITHBIM IyTEM XJIOpUI-, OpOMUA-, WOIHI-,
KapOonart-, (ocdar-, cunmkar-, cyiabdar-, TUAPOKCHUII-MOHBI, KATHOHBI
aMMOHHUSI U HMOHBI W3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIINE B BOJIHBIX
pacTBOpax HEOPTaHUYECKUX BEIICCTB;

MIPUMEHSATH OCHOBHBIE OTIEPAIlN MBICIIUTECILHOMN IEATETLHOCTH — aHATN3 U
CUHTE3, CpaBHEHUE, 0000IEHUE, CUCTEMATU3AIINIO, BBISIBIICHUE IPUUUHHO-
CJICICTBEHHBIX CBSI3€H — JIJI1 M3yUYCHHs] CBOMCTB BEIIECTB U XMMHYECKUX
peaKkiuii, eCTECTBEHHO-HAy4YHbIE METOJAbl TO3HaHUS — HaOII0ICHUE,
U3MEpEHUEe, MOJICIMPOBAHUE, SKCIIEPUMEHT (PeabHbIM U MBICIICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
Ne HanmenoBanmue pa3jiesioB u Komrecrso qacI(():HT OLHLIe S U, JuiekTpoHHbIE (HUGPOBDbIE)
n/n TeM MPOrpaMMBbl Bcero pa 60pr1 pz?ﬁoTbl oOpa3oBaTe/ibHbIE pecypchl
Paznea 1. [lepBoHayaibHble XUMHYECKHE TIOHATHS
Xumusi — BaKHas 00J1aCTh
11 €CTECTBO3HAHUS U 5 5 bubmuoreka [{OK
MPAKTUYECKOU IESITETbHOCTH https://m.edsoo.ru/7f41837c
YyejgoBeKa
12 BelectBa u xumuieckue 15 1 bubnuoreka [{OK
peakuuun https://m.edsoo.ru/7f41837c
Utoro no pazneny 20
Pa3znen 2. BaxHeiilme npeacTaBUTe I HEOPraHUYECKUX BellleCTB
21 Boznyx. Kucnopoz. [Tonsitue 6 bubnunoreka LIOK
00 okcumax https://m.edsoo.ru/7f41837c
29 Bogopon. Ionsitue o 8 1 bubmmnoreka HOK
KHCIIOTaX U COJISIX https://m.edso0.ru/7f41837c
23 Bona. PactBopsl. [Tonsitue 00 5 1 1 bubnnorexa [JOK
OCHOBAaHHUSIX https://m.edso0.ru/7f41837c
24 OCHOBHBIC KIIACCHI 11 1 1 bubmnoreka IIOK
HEOPraHWYECKUX COCTMHEHUI https://m.edso0.ru/7f41837c
Wroro mo pazneny 30

Paznen 3. llepuoanueckuii 3axkon u [lepuoguyeckasi cucrema xumudeckux 31eMeHToB /. . MenaesieeBa. CTpoeHue aToMoB.
Xumnueckas cBsizb. OKNCJINTEIbHO-BOCCTAHOBUTEIbHbIE PEAKIIHU

[Iepuoanueckuii 3aKOH U
[Iepnonnueckas cucrema

3.1
XUMHYECKHUX 3eMeHTOB /J[. .
Menneneea. CTpoeHne aToma
3.2 XuMHYECKas CBA3b.

but6mmorekxa [IOK
https://m.edsoo.ru/7f41837c

bu6nunorexa LIOK
https://m.edsoo.ru/7f41837¢c



https://m.edsoo.ru/7f41837c
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OKHUCIIUTENBHO-
BOCCTAHOBUTEIBHBIE PEAKIIUU

Hroro no pazaeny 15 BH6J_IHOTeKa LOK
https://m.edso0.ru/7f41837c
PesepBHOE Bpems 3 bubmorexa LIOK
https://m.edsoo.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 68
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9 KVIACC

KoJsun4yecTBOo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/ie/ioB U TeM (uudgposbie)
Ne i/ Y —— Beero Ko;npo.m,ﬂme HpﬁaKanecRne 06pA30BATEIBHBIE
padoThI padoThI pecypesi
Pa3nea 1. BemecTBo U XMMHYeCKHe peaKIMU
11 [ToBTrOpenue u yriybiaeHne 3HaHUHA 5 1 Bu6muoteka [JOK
' OCHOBHBIX pa3/IeloB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHX 4 bubnnorexa [JOK
) peakuuii https://m.edsoo.ru/7f41a636
13 DIIEKTPOIUTHYECKAST JUCCOLMALIUSL. 8 1 1 bubmmorexa [JOK
' XUMUYECKUE PEAKIIMU B PACTBOPAX https://m.edso0.ru/7f41a636
Hroro no pazneny 17
Pazjen 2. HemeTa/uibl M X COeIMHEHUS
21 OO0m1as xapakTepuCcTUKa XUMHUUECKUX 4 1 bubmmoreka [JOK
' snemeHnToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
06
22 onewenron VIA-rpyn. Cepau i 6 Bu6miorera LIOK
' PYIIBL. 2P https://m.edsoo.ru/7f41a636
COCTMHEHUS
OO0mras XxapakTepUCTUKa XUMHUUECKUX
bubnmorexa LIOK
2.3 aneMeHTOB VA-rpynmnsl. A30T, pochop u ux 7 1 https://m.eds0o.ru/7f41a636
COCTMHEHUS
06
24 onewenron IVA-rpynm. Vricpoa : ) 2 Bu6miorera LLOK
' . PYTTIBL o https://m.edso0.ru/7f41a636
KPEMHUH B WX COSAMHCHUS
Hroro o pazueny 25
Paznen 3. Merajuiibl M MX COeIMHEHMSI
. but6mmoreka [IOK
3.1 Obmpze cBOHCTBA METANIOR 4 https://m.edsoo.ru/7f41a636
. bu6nunorexa LIOK
3.2 Baxknel1me Metamisl 1 UX COSTUHEHUS 16 1 2 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
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Hroro no pazaeny 20
Pa3znen 4. Xumus U OKpysKamomas cpeaa
4.1 BemectBa u maTepuansl B KU3HU YEIOBEKA 3 BH6J?HOTeKa LHOK
https://m.edso0.ru/7f41a636
Hroro mo pazneny 3
PezepBHOE Bpemst 3 buGmuorexa LIOK

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

8 KUIACC
KosnuecTBo yacoB DJIeKTPOHHbIE
(]
Jl:}-l'l Tema ypoka Bcero Kontpoapueie  Ipaxkruueckue fI[:;‘i‘eHHﬂ :)Ig[()l;l;?)l:;feﬂbﬂue
padoThI padoThI pecype

1 IIpeamer xumun. Ponbs xumuu B 1 bubnuoreka [JOK
JKA3HU YeoBeKka. Tena 1 BemecTsa https://m.edsoo.ru/ff0d210c

2 ITonsiTe 0 MeTO/1aX MO3HAHUS B 1 bubmuoreka [{OK
XUMUU https://m.edsoo.ru/ff0d227e
[Ipaktuueckas padbora Ne 1 «IIpasuia

3 paboThI B 1a00paTOpUU U TPUEMBI 1 bubnnorexa [JOK
oOparieHus ¢ J1abopaTopHbIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM

4 Bxoanas koHTpoabHas padbora 1 1 Eg&?ﬁ;?:;;grou}:fo d26ca
UucTteie BemecTBa u cMecH. CriocoObl

S padora o2 cPasncncime cveedt (a1 bu6morerca LIOK
HpHMEpE OUHCTKH HOBApEHHOR https://m.edsoo.ru/ff0d28c8
COJIN)»

6 | Avomn mmoneym ) Pips i sdson ufoczase

7 XUMHYECKHUE DIIEMEHTHI. 3HAKH 1 bu6nmorexa LIOK
(CUMBOJIBI) XUMHYECKUX 2JIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 [IpocThie u CIIOKHBIC BEIIECTBA 1 bubmaorexa LIOK

https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUEHHE 1 BH@HOTeKa HOK
https://m.edsoo.ru/ff0d2d50

3aK0OH MOCTOSTHCTBA COCTaBa BEIIECTB.

10 Xumuueckasi popmyia. BaHeHTIII{IOCTL 1 bubmorexa [IOK

AaTOMOB XUMHYECKUX DJIEMEHTOB

https://m.edsoo.ru/ff0d2eae



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
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https://m.edsoo.ru/ff0d2eae

OTHOcHuTeNnbHAsA aTOMHAas Macca.

bubnunoreka LIOK

1 OTHOCHUTENbHAS MOJIEKYJISIpHAsE Macca https://m.edsoo.ru/ff0d323c
Ile € 1o KU KJIacc Ka
12 XHﬁzljecin?:;el;\l/leIJ{ITOBHl%)[Ic/)IHHITlII:g 0 Bubmzorexa IHOK
) https://m.edsoo.ru/00ad9ffa
IPYIIAxX CXOJHBIX HJIEMEHTOB
[Tepuoanueckuii 3aKOH U
13 [Tepuoanueckas cucrema bubnunoreka LIOK
XUMUYECKUX 3jiemeHToB 1. Y. https://m.edsoo.ru/00ada52c
Meunneneena
14 Ilepuoasl, TpyIIbI, TOAIPYIIILI Bubmiorexa LIOK
PHOJIBL, TPYLIIBL, TOATPY https://m.edsoo.ru/00ada52¢
15 Crtpoenue atomoB. CoCTaB aTOMHBIX bubnnoreka [JOK
siaep. M3oTonbl https://m.edsoo.ru/00ada342
C o
TPOCHHE JIEKTPOHHBIX O onoquU BuGmorexa LIOK
16 aToMoB 3JieMeHTOB [lepuoanueckoit ]
https://m.edsoo.ru/00ada6bc
cuctemsl [. 1. Menaeneera
XapakTepucTuKa XUMHYECKOTO
17 3JIEMEHTA MO €ro MOJO0KEHUIO B bubmmnoreka HOK
[Tepuonnueckoint cucreme /1. U. https://m.edsoo.ru/00ada824
Menneneena
3nauenue [lepuoauyeckoro 3akoHa
18 JUIS pa3BUTUS HAYKU U IPaKTUKU. []. bubmuoteka [IOK
N. MenaeneeB — yuy€HbIH, I1€1aror u https://m.edsoo.ru/00ada96e
rpaKIaHUH
19 MaccoBast 1011 XHMHAYECKOTO bubnmorexa LIOK
3JIeMEHTAa B COCAUHEHUU https://m.edsoo.ru/ff0d350c
20 KomuuectBo BemectBa. Moib. but6mmoreka [IOK
MomnsipHast macca https://m.edsoo.ru/ff0d5230
21 dusnyeckre U XUMUYECKHE SIBIICHUS. bubnunorexa LIOK
XuMHUecKasl peakuus https://m.edsoo.ru/ff0d37fa
29 Krnaccudukanus XuMruueckux bu6nunorexa LIOK

peakuii (CoeuHEHN s, Pa3I0KEeHNUsI,

https://m.edsoo.ru/ff0d3f34
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https://m.edsoo.ru/00ad9ffa
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3aMeIIeHHs, OOMeHa)

23 [Ipu3Haku u ycnoBusi MPOTEKaHUS bubmmoreka [JOK
XUMUYECKUX PEAKLUN https://m.edsoo.ru/ff0d3al6
24 3aKOH COXpaHEHHUs MaCcChl BEIIECTB. bubnmnoreka HOK
XUMUYECKUE YPABHECHUS https://m.edsoo.ru/ff0d3b88
Boruncnenus konu4yecTa, Macchl
25 BEILIECTBA 110 ypaBHeHmnv; Bubmorexa ITOK
. https://m.edsoo.ru/ff0d5708
XUMHUYECKHUX PEaKIIHii
M. B. JI — Y4EHBIii-
1 JHCT . https://m.edsoo.ru/ff0d40c4
CUCTeMaTH3alHsl 3HAaHUH
97 Oo6o6maromast padora Nel o reme bubnnorexa [JOK
«BellecTBa 1 XUMHYECKUE PEAKIIUIY https://m.edsoo.ru/ff0d4290
Boznyx — cmech razos. Coctas
28 Bo3§yy;a Kucmopox — aneMeHT u buGnuorexa LIOK
' https://m.edsoo.ru/ff0d448e
npoctoe BemiecTBo. O30H
| e e ot B 10K
POJA peakl ’ https://m.edsoo.ru/ff0d4614
ropenue). [louarue 006 okcumax
o | oo e B 10K
parop P ' https://m.edsoo.ru/ff0d497a
[Ipumenenue kucmopoa
TennoBoit 3¢ ekt xumMuueckoit
31 peaKuru, MOHITHE O bubmmoteka IIOK
TEPMOXUMHUYECKOM YPAaBHEHUU, IK30- https://m.edsoo.ru/ff0d4790
Y DHJIOTEPMUYCCKUX PEAKITUTIX
TonnuBo (HedTh, Yroib U METaH).
32 3arpﬂ3HeI§He¢1;0311§/Txa CIIOCOOBI lro bubnmorexa LIOK
’ https://m.edsoo.ru/ff0d4c4a
MIPeIOTBPALICHUS
IT 6ota Ne 3
pakTudeckas paborta o TeMe Butmorexa LIOK
33 «[Tomyuenne u cobupanue

KHCJI0pOoda, U3y4CHUC CTro CBOMCTB»

https://m.edsoo.ru/ff0d4ae2
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34 Bomopon — anemeHT u nmpocToe bubnunoreka LIOK
BelecTBO. Haxoxaenue B npupoje https://m.edsoo.ru/ff0d4ddo
35 DOu3nvecKue 1 XUMHUUYECKUE CBOMCTBA bubmuorexa [IOK
Bojiopoa. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
36 [ToHsATHE O KUCIOTAX U COJIAX bubmiorexa LIOK
https://m.edsoo.ru/ff0d50d2
37 CriocoOsI MmoTydeHus BOAOPOa B bubnmnoreka HOK
nabopaTopun https://m.edsoo.ru/ff0d4ddo
I1 0 04
o | Dpommemmnpeom e d o, Sumorra 10K
YA oUp JL0poZa, https://m.edsoo.ru/ff0d4f42
U3Y4YE€HHE €ro CBOMCTBY
39 Monsipabiii 00BEM ra3oB. 3aKOH bubmmoreka [JOK
ABorazpo https://m.edsoo.ru/ff0d542e
B 618
40 semecrsa rasa o oro msceriiony BuGamorera LIOK
m MY https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WIIH 00BEMY
B 61é
p | Do e e Busorea 10K
yp "p 5 N https://m.edsoo.ru/ff0d5708
3aKOHA OOBEMHBIX OTHOIIICHHH ra30B
42 duznvecKknue U XUMUYECKHE CBOMCTBA bubmmoteka IIOK
BOJIBI https://m.edsoo.ru/ff0d587a
43 CocraB ocHoBanwmii. [lonsarue 00 bubmuoreka [{OK
WHJIUKAaTOpax https://m.edsoo.ru/ff0d59e2
Bopa kak pactBopuTeb.
44 HacrkimeHaslie ¥ HeHACHIIICHHEIS bu6nmorexa LIOK
pactBOpbl. MaccoBas 70J1s BelecTsa https://m.edsoo.ru/ff0d5b40
B pacTBOpe
[IpakTrueckas padota Ne 5 o Teme
45 «[IpuroroBieHne pacTBOpoB ¢ bubmuoreka [IOK
ONpeeIEHHON MacCOBOU JTOIEH https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BEIIECTBAY
46 Oo6ob6mraromast padbora Ne2 o reme bubnuorexa [JOK
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«Kucnopon. Bogopoa. Boga»

https://m.edsoo.ru/ff0d6342

OKcupl: coCTaB, KiIacCuUKaIus,

bubnunorexa LIOK

47 HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
n o
’ https://m.edsoo.ru/ff0d664e
aM(pOTEePHBIX OKCHJIOB
49 OcHoBaHHUS: COCTaB, KJIacCU(UKAIIHS, bu6nmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
50 [Tonyyenue u XuMHUUECKHE CBOMCTBA bubnuoreka [IOK
OCHOBaHUHI https://m.edsoo.ru/ff0d67ca
51 Kucnotsl: cocraB, kaccudukarms, bubnunoreka LIOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
50 [Tonyyenue u XuMHU4ECKHE CBOMCTBA bubnuoreka [IOK
KHCJIOT https://m.edsoo.ru/ff0dfee2
53 cmocotu momyaemn. xmitaeckre Bumiorera LIOK
. v ’ https://m.edsoo.ru/00ad9474
CBOICTBa
ITpakTruyeckas padora Ne 6. Pemenue
54 AKCIIEPUMEHTAIIbHBIX 337124 110 TEME bubnnorexa [JOK
«OCHOBHBIE KJIaCChl HEOPTaHUUECKUX https://m.edsoo.ru/00ad9b7c
COCIMHEHUI»
I'eneTnyeckas cBsI3b MEXK
55 KJIacCaMHu HeOpFaHI/I‘IeCKI/II;y bubmmorexa LIOK
. https://m.edsoo.ru/00ad9a50
COEIMHEHU I
56 O06o011eHne U cucTeMaTU3alus bu6moteka [JOK
3HaHUHI https://m.edsoo.ru/00ad9ch2
Oo6o0maromas padora Ne3 o Teme
57 "OCH(I)J]ISHBI]:Ki;)CCBI:{eOpFal;I{H;eI(\:dKHX bubmaorexa LIOK
o https://m.edsoo.ru/00ad9ela
COETMHEHU N
58 PesepBHblit ypok / Beepoccuiickas bubmuoteka [IOK
poBepoyHas paboTa https://m.edsoo.ru/00adb33c
59 [TpomeskyTouHast aTrecranus / bubmuoteka [IOK



https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
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https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
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Bcepoccutiickas mpoBepouHas pabota

https://m.edsoo.ru/00adb486

60 DIEeKTPOOTPULIATEILHOCTh ATOMOB 1 bubmmoreka [JOK

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

61 Honnas XuMHtecKas CBAsk 1 https://m.edso<])_.[ ru/00adac34

62 KoBasieHTHas1 monsipHast XuMUYeCKas 1 bubmmoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab8

63 KoBanentHas nenonsipuas 1 bubnmnoreka HOK
XUMHUYECKasl CBI3b https://m.edsoo.ru/00adaab8

bu6nmorexa LIOK

64 Crenens okucenma 1 https://m.edsocL).I r(3IOOadae28

65 OKHUCIUTEITbHO-BOCCTAHOBUTEIILHBIC 1 bubmuoreka [{OK
peakiuu. https://m.eds00.ru/00adb076

66 OKHCIIMTENIN U BOCCTAHOBUTEIIH 1 ﬁg&?ﬁr?:é(;gg}é% db076
PesepBHeIit ypok. O000IICHHE 1

67 cHCTEMATH3aIHs 3HAHUH I10 TEME 1 bubnunoreka LIOK
«CTtpoeHne aroMa. XuMHU4IecKast https://m.edsoo.ru/00ad9ch2
CBSI3bY

68 PezepBHblit ypok. O6o011eHNE U 1 bu6moteka [JOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/ff0d61c6

OBHIEE KOJIMYECTBO YACOB I1O 68
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9 KVIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka
n/n yp Bceero KO; TPOJILHBIC HpﬁaKanecRue u3ydyeHusi oOpasoBaTejibHbIE
padoThI padoThI pecypes
Ilepnonrueckuit 3aK0H.
[Tepuonuueckas cucrema
1 XUMHYECKUX deMeHToB J[. U. 1 bubnuorexa [JOK
MenpeneeBa. 3aKOHOMEPHOCTH B https://m.edsoo.ru/00adb59e
M3MEHEHUHU CBOMCTB XUMHUYECKUX
3JIEMEHTOB MEPBBIX TPEX MEPHUOJIOB
2 Krnaccudukanus 1 HOMEHKIATypa 1 bu6nmorexa LIOK
HEOPraHWYeCKUX BEIECTB https://m.edsoo.ru/00adb6b6
bubmuoreka [{OK
3 Bxomuast KoHTpOJIbHAsg paboTa 1 1
A P p https://m.edsoo.ru/00adb7e2
4 Buabl XUMHYECKO# CBSI3U U THUIIBI 1 bu6nmorexa LIOK
KPHUCTAJUIMYECKUX PEHIETOK https://m.edsoo.ru/00adbac6
5 IToBTOpenue u yriyOneHne 3HaHUN 1
OCHOBHBIX pa3/iesioB Kypca 8 kjacca
6 Krnaccudukanus XuMuueckux 1 bubmuoreka [IOK
peakLuil 0 pa3InyHbIM IIPU3HAKAM https://m.edsoo.ru/00adbchb0
ITonsTHE O CKOPOCTH XUMHYECKOU
7 €aKInu HOHSII”)FI/IC 0 TOMOT'€HHEIX U 1 Bubmorexa HOK
p ’ https://m.edsoo.ru/00adbe9a
TeTEePOre€HHBIX PEaKIMIX
ITonsTHE 0 XUMHUYECKOM
paBHOBecun. DAKTOPHI, BIUSIOIINE
N b K
8 Ha CKOPOCTh XUMHUUYECKOU PeaKIu 1 H6J?HOTeKa 1o
https://m.edsoo.ru/00adc28c
U TI0JIOKEHNE XUMHUUECKOTO
paBHOBECHsI
9 OKHCIUTEIBHO- 1 bu6nunorexa LIOK

BOCCTAHOBUTCIIBHBIC PCAKIINN

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



https://m.edsoo.ru/00adb59e
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Teopust 3IEKTPOTUTUUECKOIN

bubnunoreka LIOK

10 nuccoranuu. CUIIbHBIE U cl1a0bIe https://m.edsoo.ru/00adcd68
AJIEKTPOJIUTHI
11 HMonHble ypaBHEHUS peakuit Bubmorexa IOK
M peak https://m.edsoo.ru/00add448
XUMHYECKHE CBOUCTBA KUCJIOT U
19 OCHOBAaHMI B CBETE IIPEICTABICHUM bubmmoreka [JOK
00 IIEKTPOIUTUIECCKON https://m.edsoo.ru/00add5d8
IUCCOLIAIIAN
% N o
o | e ol ek B 10K
pel N https://m.edsoo.ru/00add8b2
AICKTPOJIUTUYECKON JUCCOIHAITIT
14 Ilonstue o ruapoanse cojei Bubmiorexa LIOK
p https://m.edsoo.ru/00add9d4
15 O06001IeHNEe U CUCTEMATU3ALIHS bubnuoreka [{OK
3HAHUH https://m.edsoo.ru/00addd12
I1 oora Ne 1.
16 <<l£):§1TeI/II{jIeec§2§Hia H(;IZHT;JILHLIX bubnnorexa LJOK
P https://m.edsoo.ru/00addbfa
3a1a4»
O6o6maromas padora Nel mo treme
17 «INEKTPOTUTHYECKAS bubnmnorexa [JOK
nucconuanusg. XuMU4ecKue https://m.edsoo.ru/00addecO
peaKIuy B PacTBOPAX)»
OO011as XapaKTePHUCTHUKA raJIOT€HOB.
18 XI/IE/[II/IEG);KI;ICK ZBEEC?];IZ Herl i II;M}; z bubmoreia HOK
b p https://m.edsoo.ru/00addfe2
XJjopa
Xnopoogopoa. CoJssHas KHCIIOTa,
19 XHMquCIfHS Ci[OfICTBa MOJIy4eHUe bubmorexa IIOK
’ ’ https://m.edsoo.ru/00ade104
MIPUMEHEHUE
[IpakTuueckas padora Ne 2 1o TeMe
P P . bubnuotexa [JOK
20 «[Tomy4deHre COJISTHON KUCITOTHI,

H3y4YEHHUE €€ CBOKCTBY»

https://m.edsoo.ru/00ade348
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Brrancnenus no YpaBHCHUAM

. bubnunoreka LIOK

21 XUMHUYECKUX PEAKIUi, €CIIU OUH https://m.edso0.ru/00ade488
W3 pEeareHTOB JaH B U30BITKE — )

29 OO01as xapakTeprCcTUKa 3JIEMEHTOB bubmmoreka [JOK
VIA-rpynibl https://m.edsoo.ru/00ade64a
ATTOTpOnHBIE MOIU(DUKAIINH CEPHI.

23 Haxoxnenue cepol u eé bubnunoreka LIOK
COEAMHEHHH B IIPUPOJIE. https://m.edsoo.ru/00ade64a
XUMHUYECKUE CBOMCTBA CEPBI
CepoBonopo/1, CTpOECHHUE,

24 (bngnqefmgeﬂn XI/Illf\)/[I/IIIeCKI/Ie bubmiorexa LIOK

. https://m.edsoo.ru/00ade802
CBOICTBa
Oxkcunpl cepbl. CepHas KUCIIOTA,
25 (1)I/I3I/IquKI/I§ u xmfnqecxme bubmiorexa LIOK
. https://m.edsoo.ru/00adea28
CBOICTBa, MPUMEHEHUE
XHAMHMUYECKHUE PEAKIMH, JIEKALUE B
OCHOBE IPOMBIIIUIEHHOTO criocoba

26 MIOJIy4YEHUS CEPHOM KUCIIOTHI. bubmuoreka [IOK
XHUMHUUECKOE 3arpsA3HEHUE https://m.edsoo.ru/00adec8a
OKpY>Karollen cpeibl
COCTUHEHUSIMU CEPBI

27 Beruucnenune maccoBoit 1omn bu6mmoteka IIOK
BBIX0/1a TPOIYKTA PEAKLIUH https://m.edsoo.ru/00adec8a
OO6m1ast XxapakTepuCTHKa SJIEMEHTOB
VA-rpymisbl. A30T

2 Py ’ bubmuoreka [{OK

8 PacTIpOCTPAHCHAE B IPHPOAE, https://m.edsoo.ru/00adeea6
¢buznyeckue 1 XUMHUECKUE T '
CBOICTBA
Ammmuak, ero Gpu3ndecKue u
29 XUMHUYECKHE c(bl;oﬁCTBa MOJy4YeHue bubmorexa IIOK
’ ya https://m.edsoo.ru/00adf004
Y IPUMEHEHHUE
30 [IpakTuueckas padbora Ne 3 o Teme bu6muoreka [IOK

«HOJ’IY‘{CHI/IC aMMHaKa, U3y4YCHHUC

https://m.edsoo0.ru/00adf180
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€ro CBOICTB)»

A3OTHAas KUCOTa, €€ (hu3ndecKue u

bubnunorexa LIOK

31 XUMHYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb30BaHre HUTPATOB U COJICH
aMMOHUS B KAYECTBE MUHEPAIHLHBIX
32 00peHni. XUMHYECKOE b Bubmoreka HOK
YROOP ) . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKaIoIIeH CpeIbl
COEIMHEHNSIMH a30Ta
®dochop. Oxenp pochopa (V) u
33 (1)00(;[1))0 pHa}I KI/I(J;[J'I((i))Ta q)(blzll)an(qellcne u buGnuorexa LIOK
p . https://m.edsoo.ru/00adf68a
XUMHYECKHE CBOMCTBA, MOJIYICHUE
Hcnonp3oBanue GocaToB B
34 Ka4yeCTBE MUHEPATbHBIX bu6nmorexa LIOK
ynoOpeHuid. 3arps3HeHe https://m.edsoo.ru/00adfc20
MIPUPOJIHOM cpebl hochaTaMu
VYraepon, pacrpocTpaHeHIE B
35 pu I(’)HJ; (Ii))nmrt)lecgle u bubnnorexa LJOK
PHPOZE, - https://m.edsoo.ru/00adfd9c
XAMHYECKHE CBOMCTBA
Oxcunsl yriaeponaa, ux GU3nIecKue
1 XMMHYECKHE CBOICTBA.
36 DKOJIOTHYECKHE IIPOOIEMBL Bubmiorexa LIOK
P ’ https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCUIOM yTJepo/ia
(V)
37 VYronbHast KUCHOTA U €€ CONU bubmmorexa LIOK
https://m.edso00.ru/00ae006c
[IpakTuueckas padora Ne 4 mo Teme
38 "[lonydyeHue yrieKucsioro rasa. bubmuoreka [IOK
KauectBennas peakuus Ha https://m.edsoo.ru/00ae027e
KapOoHaAT-NOH"
IlepBoHavaBHBIE HOHATHA 00
39 0 IPaHI/I‘{eCKI/IX BEIIECTBAX KaK O bubmorexa LJOK
p m https://m.edsoo.ru/00ae054¢e
COCIMHEHUSX YIIIepo/ia
40 Kpemnwnii u ero coenmnHeHust but6mmorexa [IOK
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[TpakTuyeckast pabora Ne 5.
Pemenue sxcriepuMeHTaIBHBIX

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

bu6nmoreka [IOK

4l 3a7a4 1o TeMe «Baxkneimue https://m.edsoo.ru/00ae0bf2
HEMETAJUIBL U UX COSINHEHU
Oo6o61maromas padora Ne2 1o reme
42 «Ba>KI}JIleI71mHII/Ie HpeMeTaJ'IJ'ILI U UX bubmmorexa LLOK
https://m.edsoo.ru/00ae0el18
COEINMHEHUS
OOm1ast xapaKTEepUCTHKA
XUMHUYECKUX AJIEMEHTOB —
MeETaJII0B. MeTajinuecKkas CBsI3b 1 bubmuoreka [{OK
43 ]
MeTaJUInYecKas KpucTaaindeckas https://m.edsoo.ru/00ae103e
pemérka. PU3nYecKue CBOMCTBA
METAJUIOB
XUMHUYECKHE CBOMCTBA METAJLJIOB.
44 DIEKTPOXUMHAYECKUAHN DS, bubmorexa LIOK
P N pAl https://m.edsoo.ru/00ae1156
HaIpsDKEHUH METaJlIOB
OO1u11e criocoObl MOTyYSHHS
mertauioB. Crrasel. Beranciienus
45 0 YPaBHEHUAM XUMHUYECKUX bubmnorexa LLOK
yP o https://m.edsoo.ru/00ae1156
peakIuii, €clii OJIMH U3 PearecHTOB
COJICPKUT MPUMECH
46 TTousaTue o0 KOPPO3UU METATIIOB bubmorexa LIOK
pp https://m.edsoo.ru/00ae1278
bubmmoteka IIOK
47
[Henoumbie meTanbt https://m.edsoo.ru/00ael14b2
48 Oxkcuabl ¥ THAPOKCUIBI HATPUS U bubnuotexa [JOK
Kanus https://m.edsoo.ru/00ael14b2
49 [IlemouHO3eMeTbHBIC METAILIBI — bubmuoreka [{OK
KaJILIIUA YU MarHui https://m.edsoo.ru/00ael15e8
50 Baxueiinme coefnHEHNA KaJIbIUA bubmorexa LIOK
a Il https://m.edsoo.ru/00ael5e8
51 O0001IeHrEe 1 CUCTEMAaTU3aIIH
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3HaHUU

JKECTKOCTh BOIBI U CIIOCOOEI €€

bubnunorexa LIOK

52 YCTpaHEHUS https://m.edsoo.ru/00ae1886
[TpakTuueckas padora Ne 6 mo Teme
53 ")ﬁéCTKOCTB BOEBI U METOMBI €€ Bubmorexa HOK
| https://m.edsoo.ru/00aelae8
yCTpaHEHUS
. bubnunorexa LIOK
>4 Ao https://m.edsoo.ru/00aelc64
55 AmMdoTepHbIe CBOICTBA OKCHIA U bubmmoreka [JOK
TUAPOKCHIA https://m.edsoo.ru/00aelc64
bubnunoreka LIOK
56 Keneso https://m.edsoo.ru/00ae1d86
57 OKcupl, THAPOKCUABI U COTH bubnnorexa [IOK
xenesa (1) u sxemesa (111) https://m.edsoo.ru/00ae35e6
58 O606H}CHI/I€ Y CUCTEMAaTH3aIHS
3HAHUU
[IpakTuueckas padora Ne 7.
59 Pemenne skcnepuMeHTAIBHBIX bubmmnoreka HOK
3a7a4 1o reme «BaxHeinmue https://m.edsoo.ru/00ae3de8
METAJITBI U UX COCTMHCHUS
Brruncnenus mo ypaBHEeHUSIM
XUMHUYECKHUX PEAKIIHA, €CITH OJTHH
60 U3 PEareHToB JIaH B N30BITKE WIN bubmmnoreka HOK
COACPKUT MpUMecH. Beruncnenus https://m.edso0.ru/00ae1750
MacCcOBOM JOJIH BBIX0OJa MPOAYKTA
peaknuu
61 O6O6HVIGHI/IG Y CHCTEeMaTH3aIus
3HAHUU
O6o6maromas padora Ne3 o reme
62 «BaxHele MeTauIbl U UX
COCTUHEHUS
63 BemectBa u marepuassl B bubnunorexa LIOK
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HOBCC,I[HGBHOﬁ JKHU3HH 4YCJIOBCKaA

https://m.edsoo0.ru/00ae3f50

64 XHUMHUECKOE 3arpsi3HEHUE 1 bubmmoreka [JOK
OKpY>KaroIlen cpeibl https://m.edsoo.ru/00ae4270
65 Ponb xumuu B perienun 1 bubnmnoreka HOK
AKOJIOTHUYECKUX TTPOOIeM https://m.edsoo.ru/00ae4270
66 Hrorosas koHTposbHas paboTa 1 ﬁgg?ﬁr%?:é(;grou}é%eo d40a
67 PezepBHblit ypok. O6o01eHue 1 1 bubnuoreka [JOK
cucTeMaTH3allis 3HaHUH https://m.edsoo.ru/00adb33c
68 PezepBHblit ypok. O60011eHNE U 1 Bbu6moreka [IOK
CUCTEMaTU3alsl 3HAHUN https://m.eds00.ru/00ad9ch2
OBIIEE KOJIMYECTBO YACOB I1O 68
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IMPOBEPAEMBIE TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA

OCHOBHOM

OBPA3OBATEJBHOMN ITPOT'PAMMBbBI

8 KVIACC

Kox
NMPOBEPAEMOro
pe3yJbTara

1

11

IIpoBepsiemble npeaMeTHbIE Pe3yJabTATHI 0CBOEHHS OCHOBHOM
0o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 00111ero 00pa3oBaHus

IIo Teme: ((HCpBOHaLIa.HI)HI)IG XUMHNYCCKHUEC ITIOHATHA»

pacKpbIBaTh CMBICII OCHOBHBIX XWMHUYECKHX TIOHATHH: aToM,
MOJIEKYJ1a, XWMHUYECKUN HJIEMEHT, MPOCTOE BEIIECTBO, CIIOXKHOE
BELIECTBO, CMECh (OJHOPOAHAsT U HEOJHOPOJHAs), BaJIEHTHOCTb,
OTHOCHUTENIbHAsT aTOMHAasi M MOJIEKYJIspHas Macca, KOJHUYECTBO
BEIIECTBAa, MOJIb, MOJSIpPHAs Macca, MaccoBasl JI0Jii XMMHYECKOTO
JJIEeMEHTa B COCIMHEHUH, MOJISIPHBIN 00bEM, XUMHYECKas peakius,
KIacCUPUKAIMS ~ pEaKIHil: peakiuu  COSAUHEHUs, PeaKIuu
pa3NoKEHUs, pEaKIUH 3aMelIeHHs, peakluh OOMEHa, HK30- H
SHJOTEPMUUYECKHE PEAKINH, TeTUIOBON 3((HEKT peakiuu, pacTBOp,

MacCCoOBas J0JIA BEIICCTBA (HpOHeHTHaH KOHI_ICHTpaI_II/ISI) B pacTBOpPC

1.2

HUILTIOCTPUPOBATE B3aUMOCBSA3b OCHOBHBIX XHMHWYCCKHUX TIOHATHH H

NPUMCHATH 5TU IOHATHUA IIPU OITMCAHHUU BCUICCTB U UX npeBpameHHﬁ

1.3

14

1.5

HCIIOJIb30BAaTh XUMUUYCCKYIO CUMBOJIUKY IJIA COCTABJICHUS q)OpMy.]'I

BEILIECTB U YPABHEHUI XUMUYECKUX PEAKIINN

pacKpbIBaTh CMBICI 3aKOHOB COXPAaHEHHs MacChl BEIIECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOI'O Y4Y€HHs, 3aKOHa
ABorazpo

ONpeAeNsATh BaJEHTHOCTh AaTOMOB 3JEMEHTOB B OMHAapHBIX

COCINHCHUAX

1.6

KJaccu(UIUpPOBaTh XUMHYECKHE PEAKUUU (IO YUCIY M COCTaBY

YYacTBYIOIIMX B PEAKIIMH BEIIECTB, IO TEMI0BOMY 3D (DEKTY)

1.7

BBIUUCIISATh OTHOCUTENBHYIO MOJIEKYJISPHYIO U MOJIIPHYIO MacChl

BCIICCTB




1.8

1.9

1.10

2.1

BBIUHCIISTH MACCOBYIO JIOJII0 XMMHUYECKOrO 3JIeMEHTa 1o dopMmyse

COCIUHCHHUS,
BBIUUCIIATH MAaCCOBYIO JIOJIFO BEILIECTBA B PACTBOPE

MIPUMEHSITh €CTECTBEHHOHAYYHBIC METOIbI IO3HAHMS — HAOIIOACHHE,
W3MEPEHHE,  MOJICTUPOBAHHE, OKCHEPUMEHT  (peajabHbIi U
MBICJICHHBIN )

[To Teme: «BaxkHelme npeACTaBUTENNM HEOPTaHUYECKUX BEILIECTB)
pacKpbIBaTh CMBICI OCHOBHBIX XWMHYECKHX ITOHATH: OKCHJI,

KHCJI0Ta, OCHOBAHHUC, COJIb

2.2

OIpEeAEIATh MPUHAJIEKHOCTh BEIIECTB K ONPEACIEHHOMY KJIAcCy

coequHeHui o popmynam

2.3

KJ'IaCCI/Iq)I/H_[I/IpOBaTB HCOPraHN4YCCKUC BCUICCTBA

2.4

2.5

2.6

XapaKTepu30BaTh (OMHCHIBATh) OOIIME XUMHUYECKHE CBOMCTBA
BCIHICCTB PA3JIMYHBIX KJIACCOB, IMOATBCPIKAAA OIMMCAHUC ITPpUMEpaMU
MOJIEKYJISIPHBIX ~ YPaBHEHUH  COOTBETCTBYIOUIUX  XMUMHYECKUX
peakuuii

IIPOTHO3UPOBATH CBOMCTBaA BCIIECTB B 3aBUCHMOCTH OT WHX
Ka4eCTBEHHOI'0 COCTaBa, BO3MOXHOCTH IPOTEKAHUSA XUMHUUYECKUX

npeBpameHm‘/’I B Pa3JIMYHBIX YCIIOBUAX

CIeAOBaTh IMpaBWUiaM IMOJb30BAaHUS XHMHUYECKOW TMOCYI0H U
nabopaTopHBIM 00OPYIOBAaHHEM, a TaKXKe MpaBWJIaM OOpaIeHHs C
BEIIECTBAMH B COOTBETCTBUU C HHCTPYKUIUSIMH TIO BBITOJHEHUIO
a60PaTOPHBIX XUMUYECKUX OMBITOB IO MOJYUYEHUIO U COOMPAHUIO
razoo0pa3HbIX BEIIECTB (BOJOPOAAa M KUCIOPOAA), TPUTOTOBICHHUIO
pacTBOpOB € ONPEACIEHHOM MacCOBOM JOJIEM pPacTBOPEHHOIO
BEIIIECTBA, MJIAHUPOBATH U MPOBOJUTH XUMUUYECKHE DKCIIEPUMEHTHI
[0 PacIO3HABAHUIO PACTBOPOB IIEIOYEH M KHUCIOT C IOMOIIBIO

WHAUKATOPOB (JIAKMYC, (heHOoNPTaTICHH, METUIIOPAHXK U JIPyTHE)

2.7

IIpOBOAUTD paCQéTBI 10 YPaBHCHUIO XHUMHYECKOM pCaKknuun

I[To Teme: «Ilepuomnnueckuii 3akoH u llepmoamnueckass cucrema
xumuueckux anemeHtoB JI. M. MennpeneeBa. CTpoeHHE aTOMOB.

Xumuueckas cBsi3b. OKHUCIUTENBLHO-BOCCTAHOBUTEIILHBIE pCaKkuum»

3.1

PACKPBIBATE CMBICII OCHOBHBIX XMMHUYCCKUX TOHSATHH: AApO aroMma,

AJICKTPOHHBIA CJIOW aTOMa, aTOMHasi OpOWTalnb, paguyc aToma,




XAMUYECKAs] CBSI3b, MOJISIPHAS W HEMOJISIPHAsT KOBAJIEHTHAsI CBS3b,
3JIEKTPOOTPULATEIIBHOCTh, WOHHAsA CBA3b, HMOH, KaTHOH, AHUWOH,

CTCIICHb OKHCJICHUA

3.2

KJIaCCI/I(i)I/IL[I/IpOBaTB XHUMHUYCCKUEC 3JICMCHTHI

3.3

3.4

OIMCHIBATh U XapaKTepu30BaTh TabamuHyto hopmy [leproamueckoit
CUCTEMBl XMMHYECKHUX JJIEMEHTOB: pa3linyaTh IMOHSATHUS «TJIaBHAS
noarpynma (Arpymnma)» u «mobounas mnoarpynmna (brpymma)y,

«MaJIbIe» U «OOJIBIINE) MEpUOabI

packpsiBaTh cMbica [lepuoamueckoro 3akona .M. Menneneesa:
JEMOHCTPUPOBATh IMOHHUMAHHE MEPUOAUYECKON  3aBUCHUMOCTH
CBOICTB XUMHWYCCKUX 3JIEMCHTOB oT nux IIOJIOKCHU AL B

[Tepuoanueckoii cucteme

3.5

3.6

COOTHOCHUTDB 0603Ha‘-I€HI/I$I, KOTOpBIC  HUMCHOTCA B Ta6J'II/II_IC
«HepI/IOI[I/I‘leCKaH CHUCTCMA XUMHNYCCKHUX 3JICMCHTOB ,HI/I
MeHnzeneeBa» ¢ YHCIOBBIMH XapaKTCPUCTUKAMU CTPOCHHA aTOMOB
XUMHUYCCKUX JJICMCHTOB (COCTaB u 3apiag dapa, 06]]_[66 YHUCII0

AJIEKTPOHOB U pacnpeiesieHUue X MO0 IEKTPOHHBIM CIIOSIM)

OIPCACIIATh CTCIICHb OKHCJICHHA  3JJICMCHTOB B 6I/IHapHI>IX

COCINHCHUAX

3.7

OIIPCACIATE BUJ XUMHYECKOH CBS3HU (KOBaJ'IeHTHaSI u I/IOHHaH) B

HCOPraHNYCCKUX COCANHCHUAX

9 KJIACC

Kon
IPoBEePsAEMOro
pe3yJjabTara

IIpoBepsiemble npeaMeTHbIE Pe3yJabTATHI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMbI OCHOBHOTI'0 00111er0 00pa3oBaHus

1

11

IIo Teme: «BeliecTBo 1 XUMHUYECKast pCaKknus»

pacKpbIBaTh CMBICT OCHOBHBIX XHMHYECKHX TOHATHI: pPacTBOp,
AJIEKTPOJMTHI, HEAIEKTPOJIUTHI, AIIEKTPOIUTHYECKAsT JUCCOIMALMS,
peaKIu HOHHOTO OOMEHa, KaTajJu3aTop, XMMUYEeCKOe paBHOBECHE,
o0OpaTumblie u HeoOpaTHUMbIe peaxuum,
OKHCIIUTEIbHOBOCCTAHOBUTEIBHBIC peaKIuH, OKHCIIUTEIb,
BOCCTAHOBUTENIb, OKHCJICHHE U BOCCTAHOBIIEHHE, aJJIOTPOIUS,

aM(OTEepHOCTh, XHUMHYECKas CBA3b (KOBAJCHTHAs, WOHHAs,




1.2

MeTaJlJIn4yecKasi), KpUCTaJUIMuecKas pemiérka, CIUIaBbl, CKOPOCTh
XMMHYECKON peaKiuu
WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMUYECKUX IMOHITHH U

IMPUMCEHATH OTHU MOHATHUA IIPU OIIMCAHHUU BCUICCTB U UX HpeBpaH_ICHI/Iﬁ

1.3

COCTABJIATh YPABHEHMsI HJIEKTPOJIUTUYECKON AMCCOLMALMM KUCIIOT,
LIEJI0YEN U COJIEH, IOJIHBIE U COKPAIUEHHBIC YPAaBHEHUS pEaKIUil

HOHHOI0 OOMeHa

14

1.5

2.1

PacKpbIBaTh CYIIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEeaKIUil
IIOCPEJICTBOM COCTABJICHUS 3JIEKTPOHHOTO OajlaHCca dTHUX PeaKkLui
MIPOBOJUTH PAcU€ThI 10 YPaBHEHUIO XUMUYECKOHN peakuuu

ITo Temam: «Hemetamnbl U UX COEAMHEHUs» M «MeTalbl M HX
COETMHEHUS»

XapakTepu3oBaTh  (OMHCHIBaTh) oOmMe W cHenuduyecKue
XMMHUYECKHE CBOWCTBA MPOCTHIX U CI0XKHBIX BEIECTB, TOATBEPkKAas
ONMCAaHUE [PUMEPAMHU MOJEKYJISAPHbIX M HOHHBIX YypaBHEHUI

COOTBCTCTBYHOIIUX XUMHUYCCKUX peaKHI/Iﬁ

2.2

2.3

2.4

COCTAaBJIATh YPABHCHU A peaKHHﬁ, MNOATBCPIKAAOIIUX CYIHICCTBOBAHNC

TCHETHYCCKOM CBAI3U MCKAY BEIICCTBAMH PA3JIMYHBIX KJIACCOB

IIPOTHO3UPOBATH CBOMCTBaA BCIICCTB B 3aBUCUMOCTHU OT UX CTPOCHUA,
BO3MOXHOCTH IMPOTCKAHUA XUMHUUCCKHUX HpeBpaH_[eHI/Iﬁ B pa3JIMYHbIX

YCIIOBUSX

CIeAOBaTh IMpaBWaM IMOJb30BAHUS XHMHUYECKOW TOCYI0H U
nabopaTopHBIM 00OPYIOBAaHHEM, a TaKXKe MpaBUJIaM OOpaIeHUs C
BEIIECTBAMH B COOTBETCTBUM C HHCTPYKUUSIMU IO BBINOJIHEHUIO
ab0PaTOPHBIX XUMUYECKUX OMBITOB MO MOJYUCHUI0 U COOMPAHUIO

ra3000pa3HBIX BEMIECTB (aMMHUAKa U YTIIEKUCIIOTO ra3a)

2.5

MPOBOJIUTh PEAKIIMU, IOATBEP)KAAIONINE KadeCTBEHHBIH COCTaB
pa3IMYHBIX BEIIECTB: PACIIO3HABATh OIBITHBIM TMYTEM XJIOPHI-,
Opomuza, wuoauMa, KapOoHaT, Qocdar, cuiaMkar, cyabdart,
THIIPOKCUANOHBI, KATHOHBI aMMOHHSI, HOHBI M3YYEHHBIX METaJUIOB,

IIPUCYTCTBYIOIIME B BOAHBIX PACTBOPAX HEOPraHUYECKUX BELICCTB

ITo Teme: «XuMUSA U OKpYXKaIOLIas cpeaar

3.1

pacKpbIBaTh CMBICI OCHOBHBIX XuMuueckux monsaruit: [IJK

BCIICCTBA, KOPPO3HA METAJIIIOB




3.2

MIPUMEHATH OCHOBHBIC OIEPAIlMK MBICIUTEILHON IEATEIbHOCTH —
aHaJIM3 W CHHTE3, CpaBHEHHWE, O0000IIeHHEe, CHUCTEeMATH3AIIHIO,
BBISIBIICHUE [PUYUHHO-CICIACTBCHHBIX CBSI3€H — JUIS H3YUYCHHS
CBOﬁCTB BCIICCTB U XUMHYCCKHUX peaKI_[I/If/'I; eCTeCTBeHHOHay‘-IHbIe
METOBI IMO3HAHHMS — HAONIOJCHHE, M3MEPCHHE, MOJCIMPOBAHUE,

9KCIIEPUMEHT (PEaIbHbIA U MBICICHHBIN)




MMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

8 KUIACC

Koxa
1

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUSA
HepBOHaanbele XHUMHUYCCKUEC ITOHATHUA

11

[Tpenmer xumun. Ponb Xxumuu B )KU3HU YelOBeKa. XUMUSI B CUCTEME HayK.
Tena u BemiecTBa. PU3MUECKUE CBOWCTBA BEIIECTB. ATPEraTHOE COCTOSIHHE

BCIIICCTB

1.2

1.3

[TonsiTre 0 MeToAax Mo3HaHus B XUMHUH. YUCTbIe BelecTBa U cMecu. CriocoObl
pas3aeneHus cmecen
ATOMBI U MOJICKYJIBI. Xumuueckue saeMeHTbl. CHMBOIBI XHUMHYECKHX

JJICMCHTOB. HpOCTbIe K CJIO0XXHBIC BEIICCTBA. ATOMHO'MOJ’ICK}’J’IHPHO@ Y4YCHHUC
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1.5

XuMuueckas Q)opMyna. BajleHTHOCTh aTOMOB XUMHUYECKUX 3JIEMEHTOB. 3aKOH
INOCTOAHCTBA cocCTaBa BCIICCTB. OtHocHuTenLHAs aTOMHas macca.
OTtHocuTeabHAs MOJICKYJIIpHass Macca. MaccoBasgs A0ds XHUMHYECKOTO

2JIEMEHTA B COCIMHEHUH
KonnuectBo Bemectsa. Monbs. MossipHast macca. B3auMocCBsI3p KOJIMYECTBA,
Macchl U YHMCIIAa CTPYKTYpHBIX €IMHHUIl BemlecTBa. Pacdérbl mo ¢opmynam

XUMHYECKHX COCIUHEHUM

1.6

1.7

Pu3nyecKkue U XMMUYECKHE SABJICHUSA. XUMHUUYECKas PEAKIUsA U €€ IPU3HAKU.
3aKOH  COXpaHEHHs  MacChl  BEHIECTB.  XUMHYECKHE  YpaBHEHHS.
Knaccudukanms  XUMHYECKMX  peakiuil  (COelMHEeHMs,  pa3jiokKeHus,

3aMelIeHus, 0OMeHa)

XWMHUYECKUN HKCIIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOM MOCYAOH, C
mpaBuJIaMy paboTHI B T1ab0paTopuu U mpruéMaMu o0palieHus ¢ 1ad0paTopHBIM
o0opyIoBaHWEM, HM3YYCHHE W ONHCAaHWe (U3UIECKUX CBOWCTB 00pasIoB
HEOPraHMYECKUX BEIIeCTB, HaOmiogeHue (u3nueckux (TUIaBIeHUE BOCKA,
TasiHHE JIbJIa, PACTUPAHKE caxapa B CTYNKe, KUTIEHWE W KOHJICHCAIIUsI BOJIBI) U
XUMUYECKUX (TOpeHHE CBEYM, MNPOKAIMBAHUE MEIHOM MPOBOJIOKH,
B3aMMOJICCTBHE Meja C KHUCIOTOW) SIBICHHH, HAOMIOJCHHE W OIHMCAHHE
MPU3HAKOB TMPOTEKAHUS XUMUYECKHX peakuui (pasjioKeHue caxapa,
B3aUMOJICICTBHE CEPHOM KHCIOTBI C XJIOPHIOM Oapus, pa3joKCHHE

ruapokcuaa menu(ll) mpu HarpeBanuu, B3auMOCICTBUE HKele3a C paCTBOPOM




commu meau(ll), m3ydenne cnoco0oB pasieseHus cMecei (C TOMOIIBIO MarHUTa,
bunbTpOBaHME, BBIAPUBAHUE, NUCTUILIALUSA, XpoMaTorpadus), MpoBeIeHUE
OYUCTKM TIOBAPEHHON COJIM, HAOJIOJCHHE | OIHCAaHHE pPE3y/IbTaTOB
IPOBE/ICHUS OIBITA, UJUTIOCTPUPYIOIIETO 3aKOH COXPAHEHUSI MAacChl, CO3/IaHUE

MoeIeld MOJICKYJT (I1apOCTEePKHEBBIX )

Baxuneimme MMpEACTABUTCIIN HCOPraHNYCCKUX BEIICCTB

2.1

Boznyx — cmech razos. CocraB Bo3nyxa. Kucnopon — sieMeHT u mpocToe
BemecTBo. Haxoxxaenue kuciopoaa B mpupojae, pusnueckue U XMMHUYECKUE
cBoiictBa (peakuuu ropenus). Okcunsl. [Ipumenenue kucnopona. CrnocoObl
MOJIy4YEHUsl KHCIIoposa B jaboparopuu U MpoMbliieHHocTu. Kpyrosopor

Kuciopoja B mpupojie. O30H — aioTporHas MoaupuKalus KUCIopoia

2.2

TemnoBoit 3hPekT XuMUYEeCKOW peakiuu, TePMOXUMHYECKHE YpaBHEHUS,
9K30- M 3HJAO0TEPMHUUYECKHE peakiuu. TOIUIMBO: yrojib U MeTaH. 3arps3HeHue

BO31yXa, YCUJICHUC ITAPpHUKOBOI'O Bq)(beKTa, pa3spymieHue O30HOBOT'O CJI0s

2.3

2.4

2.5

Bonopos — anemeHT U npoctoe BeriectBo. HaxokieHue Bogoposa B IPHPOJIE,
du3MYecKre W XMMHUYECKHE CBOMCTBA, MPUMEHEHHE, CIOCOOBI IMOTYYCHHS.

Kucnors! 1 commn
MounspHblii 00bEM Ta30B. Pacy€Tbl M0 XMMHUECKUM ypaBHEHUSM

®dusnyeckue CcBoWCcTBa BoAbl. Boga kak pactBoputens. PacTBOpBHI.
HaceliienHble 1 HEHACBILEHHBIE PACTBOPBI. PacTBOPUMOCTH BELIECTB B BOJE.
MaccoBasg noss1 BemecTBa B pacTBOpe. XUMHUYECKHE CBOWCTBA BOJBI.
OcHoBanus. Ponp pacTBOpoB B NpUpoZe U B KU3HM uenoBeka. Kpyrosopor
BO/ABl B IMpHUpoAe. 3arpsi3HEHHEe MpUPOAHbIX BoA. OXxpaHa U OYHMCTKA

MMPUPOAHBIX BOI

2.6

2.7

Knaccudukanus neopranmueckux coeanneHuit. Oxkcunsl. Knaccugukarms
OKCHJIOB: cojieo0pa3yiolne (OCHOBHbBIE, KHCIOTHBIE, aM(OTepHble) U
HeconeoOpasyromne. HomeHnknaTypa okcumoB. OU3NUECKUE M XUMHYECKUE
CBOICTBA OKCHAOB. [loiryueHne okcuaoB

OcHoBanus. Krnaccuduxanuss ocHOBaHMN: IMIENOYM UM HEPACTBOPUMBIE
ocHoBaHus. HomenknaTypa ocHoBaHu#. @U3HUECKUE U XUMUYECKHE CBOUCTBA

ocHoBaHMU. [TonyueHne ocHOBaHUI

2.8

Kucnorsl. Knaccudukamusa kucnor. Homenknarypa kucnor. dusndeckue u
XUMHYECKUE CBOMCTBA KHCIOT. Psan aktuBHocth MetajuioB H.H. Bekerosa.

[Tonyuenue kucior

2.9

Comu. Homenknarypa coneil. @u3znyeckue U XMMHUYECKHUE CBOMCTBA COJIEH.




[Tonyuenue coneit

2.10

I'eneTnueckas cBsI3b MECXKAY KilaCCaMU HEOPraHUYCCKUX COG,I[I/IHCHI/II;'I

2.11

XUMUYECKUN OSKCIIEPUMEHT: KAauyeCTBEHHOE OIpe/eleHHe COJep>KaHus
KHCJIOpO/ia B BO3AYyXE, MOJMy4YeHHe, cOOMpaHue, paclio3HaBaHUE U H3YyUeHUE
CBOICTB KUCJIOpOAA, HA0JI0IEHNE B3aUMOICHCTBUS BEIIECTB C KUCIOPOAOM U
YCJIOBHSI BOSHUKHOBEHHMSI U MIPEKPAILICHUs TOpEHuUs (T0)Kapa), 03HAKOMJIICHHUE C
oOpa3laMu OKCHJIOB M OINHMCAHME HUX CBOMCTB, IOJy4€HHE, COOUpaHue,
pacno3HaBaHUE W MU3Y4YECHHE CBOMCTB BOAOpOJa (TOpPEHHE), B3aUMOJICHCTBUE
BOZIOpOA C OKCHUIIOM meau(ll) (BO3MOXHO HUCIIOJb30BAHUE
BUJICOMATEPHUAIIOB), HAOIIOIEHUE O0pa3IOB BEHIECCTB KOJIUYECTBOM | MOIIb,
UCCIIEIOBAaHHE OCOOCHHOCTEH  pacTBOpPEHMs] BEUIECTB C  Pa3IU4HON
pacTBOPUMOCTBIO, MPUTOTOBJICHUE PACTBOPOB C OMPEACIEHHON MacCOBOM
JoJiell pacTBOPEHHOIO BEIIECTBA, B3aMMOJCHCTBUE BOABI C MeETajulaMU
(HaTpueM U KajblieM) (BO3MOXKHO HMCIOJB30BAaHUE BHICOMATEPHAIIOB),
OTmpefieNieHue PAacTBOPOB KHUCIOT M IIENOYe ¢ TOMOIIbIO HHIUKATOPOB,
UCCJICIOBAaHUE OO0pPa3IOB HEOPTaHWYCCKUX BEIIECTB PA3IUYHBIX KJIACcCOB,
HaOMO/IEHUE W3MEHEHHUs OKpPAacKh HHIUKATOPOB B PACTBOPAX KHUCIOT U
nienouel, uzyuenue B3aumozeiicteus okcuna meau(ll) ¢ pacrBopom cepHoit
KHCIIOTBI, KHCJIOT C METajllaMH, pEeaklUHil HeUTpamu3aluu, I[OJy4YeHue
HEpPaCTBOPUMBIX OCHOBAaHMM, BBITECHEHHE OJHOTO MeTajula JPYyruM U3
pacTBOpa COJIM, PELICHUE SKCIEPUMEHTANBHBIX 3a]a4 1o TeMe «BaxHeimme

KJIACChl HEOPraHUYECKUX COECTNHEHUI»
[Tepnoanueckuit 3akoH u [lepuoanyeckas cuCTeMa XMMHUYECKUX 3JIEMEHTOB

J .. MenneneeBa. CTpoeHre aToMoB. XUMU4ecKkas CBsi3b. OKUCIUTEIBHO-

BOCCTAaHOBUTCIIBHBIC PECAKIITNN

3.1

3.2

[lepBpie MOMBITKM KIACCH(PUKAIUU XUMHUYECKUX dJIeMEHTOB. [loHstue o
TPYIIAaX CXOTHBIX AJIEMEHTOB (IIEIOYHBIC M IIETOYHO3EMEIbHBIC METAJLIHI,
TaJIOTeHbI, UHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOphle 00pa3zyloT amM(pOTepHBIC

OKCHUABI U THAPOKCHUIBI

Ilepnonnueckuiit 3akoH. Ilepmonnueckas cuCTEMa XUMHUYECKHX JIJIEMEHTOB
JA.N. MenneneeBa. KopoTkonepuoanas U JUIMHHONEpHOAHAs (HOPMBI
[lepuoauueckoit cucrtembl xumuueckux osieMeHtoB J[.M. Menpaeneena.
IIepuonst u rpynmnbl. @U3HYECKUI CMBICH IMOPSAKOBOTO HOMEpa, HOMEPOB

nepuoja U rpymibl AJIEMEHTa

3.3

Ctpoenue atomoB. CocTaB aTOMHBIX saep. M3otonbl. DnekTponsl. CTpoeHue




JIEKTPOHHBIX 000JI04eK AaTOMOB MEpBbIX 20 XHMMHUYECKHUX HIIEMEHTOB
IIepuonnueckoii cucremsl .M. MenaeneeBa. XapakTepucTUKa XUMHYECKOTO

3JIEMEHTA 10 ero nojoxeHuto B [lepuoaunueckoil cucteme .. Mennaeneena

3.4

3aKOHOMEPHOCTH H3MEHEHHUS paJuyca aTOMOB XHMHYECKHUX JJIEMEHTOB,
METaJUIMYECKUX MU HEMETAJUIMYECKUX CBOMCTB IO TPYIIaM U IEPUOIAM.
3nauenue [lepuoanyeckoro 3akoHa u Ilepuognyeckoil CuCTEMbl XUMHUYECKUX
AJIEMEHTOB ISl Pa3BUTUs HayKd U npakTuku. [[.1. MennaeneeB — y4€HbI U

I'pa)KadaHHUH

3.5

3.6

Xumuyeckasi cBs3b. KoBasieHTHas (MoyisipHAss M HEMOJSIPHAs) CBS3b.

3HCKTpOOTpI/IHaT€JII>HOCTI) XHMHYSCKHX 3JIeMEHTOB. VIoHHAs CBSI3b

Crenenb okuciacHus. OKHCIUTEIFHOBOCCTAHOBUTCIIBHEIC pCaKkuunu. HpOHCCCI)I

OKHCJICHMS M BOCCTaHOBJICHHA. OKHUCINTEIN U BOCCTAHOBHUTEIIHN

3.7

9 KJIACC

Kona
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1.2

XUMHUECKUN HKCHEPUMEHT: M3ydeHHe OOpas3loB BELIECTB METANIOB U
HEMETAaJUIOB, B3aMMOJEHCTBUE TMIPOKCUIA LUHKA C PAacTBOPaMU KHUCIOT U
LIEJI0YEH, IPOBEIECHUE OIBITOB, MWILIIOCTPUPYIOIIMX IIPUMEPBI OKUCIUTEIIBHO-

BOCCTAHOBUTCIIbHBIX peaKI_II/Iﬁ (ropeHHe, PpCaKknuun pa3ioxKCHUs, COCI[I/IHeHI/ISI)

IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

BemectBo n xumnueckas peakuus. [losropenune

[Iepnoanueckuit 3akoH. Ilepuonnueckass cucTeMa XUMHUYECKHX JJIEMEHTOB
J.1. MenneneeBa. CtpoeHne aToMOB. 3aKOHOMEPHOCTH B NU3MEHEHUH CBOWCTB
XUMUYECKHX BJIEMEHTOB IEPBBIX TPEX NEPUOJOB, KalWs, KalbIUsi W HX
COCIMHEHUN B COOTBETCTBUU C IIOJIOKCHHEM 3JIEMEHTOB B [lepuoanueckoit

CUCTEMEC U CTPOCHUEM UX aTOMOB

CTpoeHue BeIlIeCTBA: BUIbI XUMHUYECKOW CBSI3U. THIBI KPUCTATIUYECKHUX
PEETOK, 3aBUCHUMOCTh CBOICTB BEIIECTBA OT THUIA KPUCTALIAYECKOMN
peméTKH W BUAA XUMHUYECKOW cBsi3u. Kiaccudukanus v HOMEHKIATypa
HEOPTraHWYECKUX BEIMIECTB (MEXIyHApOAHAs W TPHUBHAIbHAs). XUMHUYECKUE
CBOMCTBA BEILIECTB, OTHOCSIIMXCSA K Pa3IMYHBIM KJIacCaM HEOPraHUYECKUX

COG,I[I/IHCHI/II\/'I, IFCHETUYCCKAsA CBA3b HCOPraHUMYCCKHUX BCIICCTB

1.3

Knaccudukanns XuMu4ecKiX peakluid Mo pa3inyHbIM IpU3HAKaM (110 YHCITY
U COCTaBY y4YaCTBYIOUIMX B PEAKIMU BEILIECTB, MO TEIUIOBOMY 3P QEKTy, 1Mo

W3MEHEHHIO CTEIICHEH OKHCIICHHUS XUMUUECKIX 9JICMCHTOB, 110 O6paTI/IMOCTI/I,
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0 YyYacTHIO KaTamu3atopa). OK30- W DHIOTEPMHYECKHE PEaKIIHH,

TCPMOXUMHNYCCKUC YPABHCHHUA. IlonsTue o CKOpPOCTH XUMHUYCCKOH pCakuuun

[Tonsarue 06 oOpaTUMBIX U HEOOPATUMBIX XUMUYECKUX peakuusx. [lonsaTue o
TOMOTEHHBIX M TETepOreHHBIX peakiuax. lloHsATHEe 0 XHMHYECKOM
paBHOBecHH. DakTOpHI, BIMAIONME HA CKOPOCTb XUMHUYECKOW PEAKIHU U

IMOJIOKCHHNE XUMHUYCCKOI'0 paBHOBECHUSA

1.5

1.6

1.7

2.1

OKUCINUTENBHO-BOCCTAHOBUTENBHBIE ~ PEAKLMU,  JJIEKTPOHHBIA  OanaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHON  peakuuu. CocTaBieHUE ypaBHEHUN
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLUUH C MCIOJb30BAaHUEM METOJIa

AJIEKTPOHHOTO OallaHca

Teopus MeKTPONUTUYECKON AUCCOLMALMU. DIEKTPOIUTHI U HEAIEKTPOJIUTHI.
Katnonsl, aHnoHbl. MeXaHI3M IMCCOLUALMN BEILECTB € Pa3IMYHBIMU BUIaMHU
XUMHUYeCKoH cBsi3u. CrerneHs qucconuanii. CHIIbHBIC U CIIA0BIC AJICKTPOJIUTEHI.
Peakiun nonHoro oOMeHa. Y c¢a0Busl MPOTEKAaHUS] PEAKIMA MOHHOI'O OOMEHa,
IIOJIHBIE U COKpAalll€HHbIE MOHHBIE ypaBHEHMs peakiuil. CBolicTBa KHUCIOT,
OCHOBaHMH U coOJed B CBeTE€ MPEJICTABICHUM 00 3IEKTPOIUTUYECKON

aucconuanuu. KauecTBeHHbIE peakiini Ha HOHBL. [IoHATHE O rMApOIM3E conen

XUMHUECKUN SKCHEPUMEHT: O3HAKOMJIEHHE C MOJENSIMU KPUCTAUTMYECKHX
peIETOK HEOPraHUYECKUX BEIIECTB — METANIOB M HeMeTaylsioB (rpadura u
ajyiMaza), CIO0XKHBIX BEUIECTB (XJIOpHJIa HATPHs); UCCIET0BAaHUE 3aBUCUMOCTH
CKOPOCTH XMMHYECKON peakluu OT BO3JEHCTBUS pa3IUYHbIX (AKTOPOB;
UCCIIEIOBAaHUE  DJIEKTPOIPOBOJHOCTH  pacTBOPOB  BEILIECTB, Ipoliecca
JMCCOLMAlY  KUCIIOT, Imenodeil M coiel (BOSMOXKHO MCHOJIBb30BaHHE
BUJIEOMATEPHUAJIOB); TPOBEJACHHUE ONBITOB, WUIIOCTPUPYIOUINX TMPU3HAKU
MPOTEKaHUs peakuii HOHHOro oOMeHa (00pa3zoBaHHe OcajKa, BbIIEJICHHE rasa,
o0Opa3oBaHue BOJbI); ONBITOB, WIIIOCTPUPYIOIIUX MPUMEPHl OKHUCIUTEIBHO-
BOCCTAHOBUTENBHBIX peakluil (rOpeHHe, peakluu pa3ioKeHHs], COEAUHEHNS);
pacrio3HaBaHME HEOPraHMYECKMX BEIIECTB C TOMOIIbI0 KaueCTBEHHBIX

peaKHI/II\/’I Ha MOHBI; pCHICHUC OKCIICPUMEHTAJIBHBIX 3a1a4
Hewmeramier 1 ux COCINHCHUA

OO6mass xapaktepuctuka rajgoreHoB. (OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHn oOkucieHus. CrpoeHue u (U3MUECKHE CBOICTBA
NPOCTHIX BEIIECTB — raJIOTeHOB. XMMHUYECKHE CBOWCTBA Ha MPHUMEpE XJIopa
(B3auMOJEHCTBHE C METalIaMH, HEMETAJUIaMH, IIeJo4aMu). XIIOPOBOAOPO.

Consanas Kucjiora, XHMHWYCCKUC CBOﬁCTBa, IMMOJIY4CHHE, IIPHUMCHCHUC.




2.2

JelictBue xJiopa M XJIOPOBOJAOpPOJA HAa OPraHU3M 4YesoBeka. BakHeimume

XJIOpUJbI U UX HAXOXICHUC B IPUPOAC

OO6mas xapakrepuctuka 31eMeHTOB VIA-rpynmnsl. OcCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIC cTereHH OKucaeHus. CTpoeHue 1 (U3NIECKUE CBOMCTBA
IPOCTHIX BEIIECTB — KHCIOpPOJa W CEpbl. AJUIOTPOIHBIE MOIM(HUKALNN
KHCJIOpO/ia M cepbl. XMMUYECKHE CBOMCTBa cepbl. CepoBOIOPO, CTPOCHHE,
dusnyeckue W XUMHUYeCKHe CBOHCTBA. OKCHABI CEpbl KaK TMPEJCTABUTEIU
KHCJIOTHBIX OKCHIOB. CepHasi KHCIO0Ta, (PU3NIECKUE U XUMHUECKUE CBOWCTBA
(o0mre Kak mpeacTaBUTENs Kilacca KUCIOT U crenuduueckue). XuMUUECKHUe
peaKIuu, JekKallue B OCHOBE MPOMBIIUICHHOTO CIIOCO0a MOJyYSHHsI CEPHOM
KHCJIOTHI. HpI/IMCHeHI/IC. Conu CCpHOﬁ KHCJIOTBI, KQ4YC€CTBCHHAA pPCaKLusd Ha
cyibdar-uoH. HaxoxeHue cepel M €€ COSTUHCHUN B IPpUPOJie. XUMUYECKOE
3arps3HEHNE OKPYKAIOIIEH CpeIbl COSNMHEHHUSIMUA Cephbl (KUCIOTHBIE JTOMKIH,

3arpsA3HCHUC BO3AyXa U BO,Z[OéMOB), CII0CcOOBI €T0 MMpCaOTBPalICHHA

2.3

OO0mast xapakTepucTuka 31eMeHToB VA-rpymnmbl. OcoOEHHOCTH CTpPOEHUs
aTOMOB, XapaKTEpHBIC CTEIEHU OKHUCICHUA. A30T, PpACIpPOCTPAHEHHE B
npupoze, pusnueckue 1 XuMuieckre cBoiictsa. KpyroBopot asora B npupoze.
AMMuak, ero ¢u3MYecKhe U XHUMHUYECKHE CBOMCTBA, MOJY4YeHHE U
npuMeHeHne. CoiaM aMMOHUS, UX (U3MYECKHMe U XUMHUYECKHE CBOMCTBa,
npuMeHeHne. KauecTBeHHas peakiusa Ha MOHbBI aMMOHHMSL. A30THasl KACIIOTa, €€
nojy4yeHue, pusnyeckue 1 XMMUYECKre CBOMCTBA (00IMe KaK MpeCTaBUTENs
Kjlacca KHCIOT W crnenuduueckue). lcmonb3oBaHue HUTPATOB U coyed
aMMOHHSI B KaueCTBe MHUHEpPAIbHBIX yJOOpeHuil. XuMHUECKoe 3arps3HeHue
OKPY’KaIOIIEeH Cpelbl COCTMHCHUSIMHU a30Ta (KUCIOTHBIE JTOXKIH, 3arps3HEHUE

BO3]1yXa, MOYBBI U BOJOEMOB)

2.4

®ocdop, anmnorponubie Moauduxanuu dpocdopa, husnueckue U XUMHUIECKHE
cBoiictBa. Oxcun dochopa(V) u dochopHas KuciaoTa, (PUIUUECKUE U
XUMUYECKHE CBOMCTBA, moiydeHue. Mcmonp3oBanue (ocharoB B KayecTBe

MHUHEpaJIbHBIX YA00peHHi

2.5

OO6mas xapakrepucTtuka 31eMeHTOB |VA-rpynmnsl. OcoOEHHOCTH CTPOCHHUS
aTOMOB, XapakTepHbIE CTENEHH OKHCICHHS. YTJIEPOJd, aJJIOTPOIHBIE
MOIU(UKAIIMH, PACIPOCTPAHEHUE B TpUpOAE, (U3NUECKHEe U XUMHUYECKHE
cBoricTBa. Ancopoums. Kpyrosopor yriepoaa B npupojae. OKCUibI yriepona,
uX (U3NYECKUe M XMMUYECKHE CBOMCTBA, JEHCTBHE Ha XUBBIC OPraHU3MBI,

IMMOJIYYCHHUEC U IPUMCHCHUC. DKOJIOTHYECKHE HpO6HeMBI, CBs3aHHBIC C OKCHJI0OM




yraepona(lV); rumore3a rio0aabHOTO TMOTEIJICHUS KIMMaTa; MapHUKOBBIN
addekr. YrompHas KUCIOTa W €€ cond, UX (PU3UYECKHEe U XUMHYCCKHE
CBOWCTBA, MOJIyYeHUE W MpUMeHeHue. KauecTBeHHas peakius Ha KapOOHAT-
HOHEIL. Hcroabp3oBanue Kap60HaTOB B 6BITy, MCIUIMHEC, IIPOMBIIIJICHHOCTU U

CEILCKOM XO3SHCTBE

2.6

2.7

2.8

[TepBoHavanbHBIC MOHATHS 00 OPraHMYECKUX BEHIECTBAX KaK O COCAMHEHUSIX
yriepoja (MeTaH, 3TaH, 3TWJIEH, alleTHICH, 3TAHOJ, [JIHMIEPHUH, YKCyCcHas
kucioTa). X coctaB m xumuueckoe crpoeHue. IloHsTHEe O OHMOIOTHYECKH
BOKHBIX BEILECTBAX: XHUpaX, OejKax, YIJIeBOJaxX — W HMX POJIU B KHU3HU
yelloBeka. MarepuaibHOE E€IUHCTBO OPraHMYECKUX W HEOPraHUYECKUX

COEIMHEHUU

Kpemuwmii, ero Qusnueckue W XUMHUYECKHE CBOMCTBA, NOJIY4YCHHE U
npumMeHeHue. CoeanHeHust KpeMHus B npupoze. OOmue npeacraBieHust o0
okcuze kpemMHus(1V) n kpemuueBoit kuciote. CUIMKAThI, UX UCIOJIb30BAHUE
B ObITY, MEOUIMHE, INPOMBIIUIEHHOCTH. BaxkHelne cTpouTeabHbIe
MaTepuabl: KepaMHKa, CTEKJIO, LEMEHT, OeToH, ene300eToH. [Ipobmembl
0€30I1aCHOTO HCIIOJIb30BaHMS CTPOMUTEIbHBIX MaTepHajOB B IMOBCEIHEBHOM

KHU3HU

XVUMUYECKUHN 3KCIEPUMEHT: U3ydeHHE 00pa3lloB HEOPraHMYECKUX BEIIECTB,
CBOICTB COJITHOM KHMCIIOTBI; IPOBEIEHNE KAUECTBEHHBIX pEaKLUi Ha XJIOpHUJ-
MOHBl M HAONIOZEHHE NPU3HAKOB MX IPOTEKAHHUS; OMBITHI, OTpa)karollue
¢bu3nyeckre 1 XMMHUYECKUE CBOMCTBA raJIoN€HOB M UX COEAMHEHHH (BO3MOXKHO
MCIIOJIb30BaHUE BUJEOMATEPHUAIOB); O3HAKOMJIEHHE C OOpas3laMH XJOpPHAOB
(raloreHUI0B); O3HAKOMJIEHHE C oOpa3namMu cepbl M €€ COeAMHEHUSIMHU
(BO3MOXXHO HCTIOJB30BAHUE BHUICOMATEPHUATIOB); HAOIIOJEHUE TIpollecca
oOyrauBaHuUs caxapa MoJl AeWCTBUEM KOHIIEHTPUPOBAHHOM CEPHOMN KHCIIOTHI,
U3y4eHHe XUMHUYECKIX CBOMCTB pa30aBICHHOM CepHOIl KUCIOTHI, TPOBEACHUE
KaueCTBEHHOW peakuuu Ha cylbdar-uoH U HaOIIOAeHHEe NpuU3HaKa eé
IPOTEKaHUS; 03HAKOMJICHHE ¢ (PU3MUECKUMH CBOMCTBaMU a30Ta, (hocdopa 1 ux
coeIuHEHUN (BO3MOXXHO HCIIOJIBb30BAaHUE BHJIEOMATEPHANIOB), 0Opa3zlaMu
a30THBIX U (ocOpPHBIX yHOOpeHUI; oTyYeHUe, COOMpaHue, Paclo3HaBaHUE
U U3y4YCHHE CBOMCTB aMMHaKa; IPOBEICHUE KAaUEeCTBEHHBIX PEAKIMH Ha MOH
aMMOHUS ¥ ¢ochaT-MOH W U3yYCHHE TMPHU3HAKOB HMX MPOTEKAHMUS,
B3aMMOJICCTBUE KOHIIEHTPHUPOBAHHON a30THOM KUCJIOTHI C MEIbIO (BO3MOKHO
UCIIOJIb30BaHUE BUACOMATEPUAIIOB); M3YYEHUE MOJENEH KPUCTAIIIMYECKUX

pemérok anMmaza, rpadura, QymiepeHa; O3HAKOMIICHHE C IPOLECCOM




3.1

3.2

azcopOLrU pacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YITIEM U YCTPOWCTBOM
IIPOTUBOTra3a; IMOJIYy4YeHHEe, COOMpaHue, pacliO3HAaBaHUE U M3YyUEHUE CBOWCTB
VIJIEKUCIIOTO Ta3a; MPOBEACHHE KAadeCTBEHHBIX pEeakIuil Ha KapOoHaT- |
CHWJIMKAT-UOHbl M H3Y4YEHHE NPU3HAKOB UX IPOTEKAHUS; O3HAKOMIICHUE C
NPOAYKIMEH CUIMKATHOW MPOMBINIJICHHOCTH; PEIIeHHE SKCIIEPUMEHTATBHBIX

3aJ1a4 110 TeMe «BakHeHle HeMeTaUIbl U UX COEIUHEHUSI»
MeTtanisl 1 X coeTMHEHNUA

OO0mias XxapakTEepPUCTHKA XUMUYECKUX AJIEMEHTOB — METAJJIOB Ha OCHOBAaHUU
ux monoxeHus B Ilepuoamueckoil cucreme xummuueckux snemeHtoB J[.U.
Menpeneesa u crpoeHus aroMoB. CTpoeHue MeTauioB. Meraminyeckas CBs3b
U METaJUIMYecKas KpUcTajiindeckas pemérka. DNeKTPOXUMUYECKUN Pl

HaIPSKEHUN METaJIOB

du3nyuecKkre U XUMUIECKHe CBOHCTBA MeTa/UT0B. O0IIMe Crioco0bl MOTydIeHuUs
MmeTasuioB. [ToHsATHE O KOPPO3UH METAIOB, OCHOBHBIE CIIOCOOBI 3aIIIUThI UX OT
koppo3uu. Cruiassl (CTaib, YyTryH, AIOPATIOMUHUN, OpOH3a) U UX IPUMEHEHHE

B 6LITy H IIPOMBIIIJICHHOCTH

3.3

3.4

3.5

[Ilenounsle MeTaybl: MosioxkeHue B [leproguueckoil cucTeMe XUMHYECKHX
anemeHToB J[.MI. MenzneneeBa; CTpoeHHE UX aTOMOB; HAX0XKJIEHUE B IIPUPOJIE.
duznyeckue 1 XMMUYECKHE CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKcusl
U TUAPOKCUIBI HATpUs U Kanus. [IpuMeHeHMe IEIOYHBIX METalIoB M UX

COeTMHEHNN

[[lenoyno3eMenbHbIE METAJIBI MarHuii W KaJIbIIMA: TIOJIOXKEHHE B
Ilepuoauueckoit cucremMe xumuueckux dnemeHToB .M. Menneneesa;
CTPOEHHE WX aTOMOB; HaXOXXJCHUE B mpupoje. PU3NYECKHE U XUMHYECKUE
CBOMCTBA MarHusl W KalbliUs. BakHeWIIWe COeIUHEHUS KalbIHsA (OKCHI,

TUAPOKCHI, coyiH). JKECTKOCTH BOJBI U CIIOCOOBI €€ yCTpaHeHHUs

AmoMunuii: onoxenne B lleproanyeckoil cUCTeMe XUMHUYECKUX DJIEMEHTOB
J.W. Menneneesa; CTpO€HUE aTOMa; HAaXOXKIEHUE B mpuponae. Pusznyeckue u
XUMHUYECKHE CBOWCTBA aMOMHHUA. AMQOTEpHbIE CBOWCTBA OKCHAA U

THUAPOKCHU A AJIFOMHUHHASA

3.6

Kenezo: nonoxenue B [lepuoanueckoil cucreMe XuMuueckux 3neMenToB J[. 1.
MeHnneneeBa; CTpOCHHE aToMa; HaxoXkAeHUWe B mnpupone. Pdusnyueckue u
XUMHUYECKHE CBOMCTBa xene3a. Okcuipl, ruapokcuabl U conu xenesa(ll) u

xene3a(lll), ux coctas, cBOCTBA U TTOTyUCHUE

3.7

XUMUYECKUH IKCTIEPUMEHT: O3HAKOMJIEHHUE ¢ 00pa3liaMy METaJlJIOB U CIIJIaBOB,




4.1

uX (U3NYECKUMH CBOWCTBAMU; M3YYEHHE PE3yJbTAaTOB KOPPO3MH METAJIOB
(BO3MOXKHO HCII0JIb30BaHUE BUJIEOMATEPHUAIIOB), ocoOeHHOoCTEeH
B3aMMOJICHCTBHUSL OKCHJA KalblUd U HAaTpUs C BOAOH (BO3MOXHO
MCIIOJIb30BAaHUE BUJIEOMATEPHUAIIOB); MCCICAOBAHUE CBOMCTB JKECTKOM BOJIBI;
mpolecca TOpeHHsl jKelle3a B  KHUCIopojae (BO3MOXKHO —HCIIOJIb30BAHUE
BUJIEOMATEPHUAIIOB); MPU3HAKOB MPOTEKAHUS KAU€CTBEHHBIX PEAKIIMi Ha HOHBI
(Maraus, Kamelus, amomuaus, nubka, sxenesa(ll) u xenesa(lll), meau(ll);
HaOJII0JICHUE U OMKUCAHUE MTPOIIECCOB OKPAITMBAHUS INIAMEHU HOHAMU HATPHS,
Kamus W Kanblus  (BO3MOXKHO — HCIOJB30BaHUE  BHUAEOMATEPUATIOB);
UCCIICIOBaHHE aM(POTEPHBIX CBONCTB T'MJIPOKCHIA ATIOMUHUS W THIPOKCH]IA
LIMHKA; PEIIeHHE SKCIIEPUMEHTAIbHBIX 3a7a4 0 TeMe «BaxHeiue MeTanibl
U UX COCTUHEHUS

XHUMHS U OKpYXKarolas cpena

HoBsie maTepuansl 1 TexHoJOrMU. BemecTBa 1 Marepualibl B MOBCEAHEBHOM
JKU3HM YesloBeKa. XUMUs U 310pOBbe. be3omacHoe nenoiab30BaHne BEIIECTB U
XUMUYECKUX peakiuii B ObiTy. [lepBas momoIip Npu XUMHUYECKUX OXKOTax U

OTpPAaBJICHUAX

4.2

4.3

OCHOBBI ~ JKOJIOTMYECKOH  I'PAaMOTHOCTH.  XHMHYECKOE  3arpsi3HEHHE
okpyxaroieit cpenst [IJIK. Ponb xumuu B perieHn# 5K0JI0THYECKUX MPOOIIEM.
[TpupoaHble MCTOYHUKH YIIIEBOJOPOJIOB (YroJjib, MPUPOAHBIN ra3, He(Th),
IPOAYKTHI UX NEPEpabOTKU, UX POJIb B OBITY U MPOMBILIUIEHHOCTH

XUMHUECKUH SIKCIEPUMEHT: U3ydeHre 00pa3I0B MaTepUaoB (CTEKIIO, CTIJIaBb

METaJIJIOB, MTOJIMMEPHBIE MaTEPUAIIbI)




IMPOBEPAEMBIE HA OI'D 11O XUMHUHU TPEBOBAHHUSA K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
IMPOT'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Kon
NpoBepPsIeMOro
TpedoBaHMS

IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTaM
0230BOro ypOBHSI 0CBOEHHS OCHOBHOI 00pa3oBaTe/ibHOI
NMPOrpaMMbl OCHOBHOI0 00111ero oopasoBanusi Ha ocHoBe PI'OC

1

[Ipencrapnenue:

11

0 TI03HABAa€MOCTH SIBJICHUH IIpHUPOJAbl, ITOHUMAHHUC 00BEKTUBHOM
3HAYMMOCTH OCHOB XHMMHYCCKOH HAayYKH KaK obOnactu COBpPCMCHHOTI'O
CCTCCTBO3HAHHNA, KOMIIOHCHTA 06H.[eﬁ KYJIbTYPbl U HpaKTquCKOﬁ
ACATCIIBHOCTH YCJIIOBCKAa B YCJIOBHAX COBPECMCHHOI'O O6IIICCTBa;

INOHUMAHHEC MECTAa XUMHUU CPEAU APYI'UX CCTCCTBCHHBIX HAYK

1.2

1.3

O HAYYHBIX MCTOAAX IIO3HAHUS, B TOM YHUCJIC SKCIICPUMCHTAJIbHBIX U
TCOPCTUUCCKHUX METOJAaX MCCICAOBAHUSA BCIICCTB W HU3YUYCHUA
XHUMHUYCCKUX peaKHI/Iﬁ; YMCEHHUEC HCIOJIb30BAaTb MOJCIN  IJIA

00BICHECHUS CTPOCHUSA aTOMOB U MOJICKYJI

o ctepax npodecCHOHATBFHON JesITeNbHOCTH, CBI3aHHBIX C XUMHUEH
U COBPEMCHHBIMH TCXHOJOTUAMHU, OCHOBAHHBIMHU Ha JOCTHXKCHUAX
XUMHUYECKON HAyKH, UYTO TMO3BOJHUT OOYUYAIOIIUMCS paccMaTpUBaTh
XUMUIO Kak cdepy cBoell Oyaymieil  mpodeccrnoHaTbHOM
NESTENIbHOCTH W CHeNaTh OCO3HAaHHBIA BBIOOP XUMHH Kak
npoQHUIBLHOTO TMpeAMeTa MpPH TepexoJie Ha YPOBEHb CPEIHETO

o011ero oopa3oBaHus

2.1

Bnanenue cucteMoil XMMHMYECKMX 3HAHUM U YMCHHUC IIPUMCHSATH

CUCTEMY XUMHUUYCCKUX 3H3HI/II71, KOTOpas BKIIFOYACT:

BAKHEHIINE XUMHUYECKHUE TMOHATUSA. XUMHUYECKUU OJIEMCHT, aTOM,
MOJIEKYJia, BEIMIECTBO, MPOCTOE M CI0KHOE BEIIECTBO, OJHOPOIAHAS H
HEOJTHOPOIHAS CMECh, OTHOCHTEIBbHBIC aTOMHAs W MOJICKYJISIpHAs
MAacchl, KOJMYECTBO BEIIECTBA, MOJb, MOJISIPHAs Macca, MOJISPHBII
00BEM, OKCHJ, KHCIIOTAa, OCHOBAaHUE, COJIb (CpemHssl), XMMHUECKas
peaKmus, pEeaKiuy COCTUHCHUS, PEAKIHMH DPA3IIOKEHHS, PEaKIuu
3aMeIIeHUs, PEaKIui OOMEHa, TETUIOBOM A((EKT peakiuu, SK30- U
SHIOTEPMHUYECKUE PEAKIIUU, PACTBOP, MACCOBasl JIOJII XUMHUYECKOTO

3JICMCHTAa B COCAUWHCHHUHM, MaccCcoBasd 104 HW  INPOLCHTHaA




2.2

2.3

KOHIIEHTpALIMS BELIECTBA B PaCTBOPE, SIIPO aTOMA, DJIEKTPOHHBIHN CII0I
aToMa, aToOMHas OpOMTalb, PaJWyC aroMa, BaJEHTHOCTb, CTEIEHb
OKHCIICHHSI, XUMUYECKas CBA3b, 3JIEKTPOOTPULIATETILHOCTD, MOJISpHAs
U HEIOJISIpHAsl KOBAJEHTHAsl CBsI3b, MOHHAS CBSI3b, METAJUIMUYECKAs
CBSI3b, KpUCTAJUINYECKAs pelIETKA (ATOMHAs!, HOHHAsI, METaJJTUecKasl,
MOJIEKYJISIPHAs), MOH, KaTUOH, aHUOH, 3JIEKTPOJIUT U HEAIEKTPOJIUT,
AIIEKTPOJIUTUYECKAs JUCCOLMAIMsI, peaKUMd HOHHOro oOMeHa,
OKHUCIIUTEIIbHO-BOCCTAHOBUTENIBHBIE ~ PEAKLIMH,  OKUCIUTEIb U
BOCCTAHOBUTENIb, OKHCJIEHWE U BOCCTAaHOBJICHHE, SJIEKTPOJIU3,
XUMHUYECKOE paBHOBECUE, OOpaTHUMble U HEOOpaTUMbIE PEAKIIMH,
CKOpOCTh XUMHUECKOW peakiuu, katamuzatop, [IJIK, kopposus

METAJUIOB, CILIaBbI
OCHOBOIIOJIATAIOIINE 3aKOHBI XMMHH: 3aKOH COXPAaHEHHSI MAacChl,
nepuoanueckuii 3akoH [[.JMI. MenneneeBa, 3aKOH TOCTOSIHCTBA
COCTaBa, 3aKOH ABOraapo

TEOpUHM  XHMHUH:  aTOMHO-MOJIEKYJIIDHAasT  TEOpUsdA,  TEOpUL

BHGKTPOHHTHHGCKOﬁ AUCComranmn

Bnanenne ocHOBaMHM XMMHYECKOM rpaMOTHOCTH, BKJIIOYAIOIIICH:

3.1

YMEHHE TPaBHJIBHO HCIIONB30BaTh M3yYCHHBIE BEIIECTBA U
MaTepHuaibl (B TOM YHCII€ MUHEpaJbHblE yIOOpEHHUs, METaulbl U
CIUIaBBI, TIPOXYKTHI  IEpepabOTKH  MPHUPOTHBIX  HCTOYHHUKOB
YIJI€BOAOPOAOB (YIJIsl, IPUPOTHOTO ra3a, HeTH) B OBITY, CETBCKOM
XO3sICTBE, Ha MPOM3BOJCTBE W TOHMMAHHWE 3HAYCHHUS IHKHUPOB,
OenKoB,  YIJIEBOJOB  JJs  OpraHM3Ma  4YelloBeKa, yMEHUue
MPOTHO3UPOBATh BIIMSHHUE BEMIECTB M XUMHYECKUX IPOIECCOB Ha

OpraHM3M Y€JI0BEKa U OKPYKAIOUIYI0 IPUPOIHYIO CpENY

3.2

3.3

YMEHHME MUHTETPUPOBATh XMMHUECKHUE 3HAHMS CO 3HAHUAMH JPYTHUX
y4eOHBIX MPEIMETOB

HaJIMYUe OMbITa pabOTHI C PA3IUYHBIMA UCTOUHUKAMU UH(QOPMAIIH
0 XMMHUU (Hay4Has M HAy4YHO-TIONMYJISIpHAs JIUTEepaTypa, CIOBapH,

CIIPABOYHHUKHU, HHTEPHET-PECYPCHI)

3.4

yMEeHHE OOBEKTHUBHO OLIEHMBATh WMH(OPMALMIO O BEILIECTBAX, HUX
NpEBpAIICHUSIX U NPAKTUYECKOM NPUMEHEHUH UM YMEHHUE

HUCIIOJb30BaTh €€ AJs PEIICHUA y‘le6HO'H03HaBaTeJ'II>HBIX 3aJa4

BJ'IaI[eHI/Ie OCHOBaMH ITOHSITHUHHOI'O arrmapara U1 CHUMBOJIMYECKOI'O




A3bIKa XUMHH JIJIS1 COCTaBIIEHUSI (POPMYJT HEOPTaHUUECKUX BEILIECTB,
YpaBHEHUM XHUMHYECKMX PpPEaKLHMi; OCHOBAMU  XHMHUYECKOU

HomeHkaTypbl (IUPAC u TpuBHambHOI)

YMeHHe 00BSCHATH CBI3b IOJIOKEHUS JJIEMEHTA B HepnonnquKoﬁ

CUCTCMC C YHCIOBBIMU XAPAKTCPHUCTUKAMHU CTPOCHHUA ATOMOB

5 XUMHUYECKHX DJIEMEHTOB (COCTaB W 3apsii szpa, OOIIee 4YHUCIIo
AJIGKTPOHOB), pacMpeAeNICHUEM DIIEKTPOHOB IO SHEPreTHYCCKUM
YPOBHSIM aTOMOB IIE€PBBIX TPEX NEPHOIOB, KA U KaJIbIUS
[IpeacraBnerre O  NMEPUOJAMYECKOM  3aBUCUMOCTH  CBOMCTB
XUMHUYECKHX JJIEMEHTOB (palnyc aToMa, JIEKTPOOTPHUIATEILHOCTS),

6 MPOCTBIX M CIIOXHBIX BEIIECTB OT IIOJIOKEHUS DJIEMEHTOB B
[lepuoanueckoit cucreme (B MaiblX [EpUOJAaX M IJIaBHBIX
MOJArPYMIax) U 3JEKTPOHHOTO CTPOEHUS aTOMa

7 YMmenue kinaccuuuupoBath:

7.1 XUMHUYECKHUE DIIEMEHTBI

7.2 HEOpraHMYeCcKre BellecTBa

7.3 XUMHUYECKHE PEaKIIUN

8 YMeH#ue onpenensrs:

8.1 BaJICHTHOCTh M CTETICHb OKUCJICHHSI XUMHUYECKHUX JIEMEHTOB, 3apsiI

' HOHa

8.2 BUJ XMMUYECKOW CBSI3U M THUI KPUCTAJUTMUECKOH CTPYKTYpHl B

' COCTMHCHUSAX

8.3 XapakTep Cpellbl B BOJHBIX PACTBOPAX BEHIECTB (KUCIOT, OCHOBAHUH)

8.4 OKHCJIUTEIh U BOCCTAHOBUTEH

9 YMeHue xapakTepu3oBarh (pU3NUecKre U XHMUUECKHUE CBOMCTBA:
MPOCTBIX BEIIECTB (KUCIOPOA, O30H, BOJOPOA, TpaduT, ammas,

9.1 KpeMHHI, a30T, ¢ocdop, cepa, XJIOp, HATPUM, KaIHA, MarHHH,
KaJIbIIMH, aTIOMHHHH, JKEJIe30)
CIIOXHBIX BEIIECTB, B TOM YHWCJIE€ HMX BOJHBIX PAacTBOPOB (BOa,
aMMHaK, XJOPOBOJOPOJ, CEPOBOJOPOJ, OKCHJIBI H THIPOKCHJIBI

9.9 MetamuioB [-IIA rpymnmn, amtomunus, meau (II), nunka, xxenesa (Il u

III), okcuapt yrnepoaa (I u IV), kpemuus (IV), azota u pochopa (111
u V), cepol (IV u VI), cepnucras, cepHas, a3oTucras, a30THas,

dbocdopHas, yrojibHasi, KpeMHHEBAsI KHCJIOTA U UX COJIH )




MPOTHO3MPOBaTh W  XapaKTepU30BaTh CBOMCTBAa BEUIECTB B

3aBUCHUMOCTHU OT HUX COCTaBa U CTPOCHU:A, MPUMCHCHHEC BCIICCTB B

93 3aBUCUMOCTH OT HMX CBOHCTB, BO3MOXKHOCTh IPOTECKAHUS
XUMHYECKUX TPEBPAIICHUN B PA3IMUHBIX YCIOBUSIX
10 YMeHue COoCTaBIsATh MOJICKYIISIPHBbIC U MOHHBIC YPABHEHUS PEaKIIHIA,
B TOM YHCJIE:
10.1 peakIuii HFOHHOTO OOMeHa
10.2 OKHCITUTEIbHO-BOCCTAHOBHUTEIIbHBIX PEaKITUi
03 WUTIOCTPUPYIOIIMX XHUMHUYECKHE CBOICTBAa H3YYEHHBIX KJIACCOB
' (Tpymm) HEOpraHU4YECKUX BELIECTB
10.4 MOATBEPKIAIOIINX TCHETUYECKYIO B3aUMOCBSI3b MEXI1Y HUMH
11 VMeHHe BIYHUCIIATH (IPOBOAUTE PACUEThI):
111 OTHOCHUTEIIbHYI0 MOJICKYJISIPHYIO M MOJIAPHYIO MAacChl BEIIECTB,
' MacCCOBYIO JIOJF0 XMMHYECKOTO JJIEMEHTA B COSAMHCHHIH
11.2 MAaCCOBYIO JIOJIO BEILIECTBA B pacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 MacCcy, 00beM ra3oB
114 M0 YpaBHEHUSM XHMHYECKUX PEAKIUil U HAXOAUThb KOJIUYECTBO
' BeIecTBa, 00BEM M MacCy pEearceHTOB WIIH MPOTYKTOB PEaKITUN
12 Bnanenue (3HaHME OCHOB):
OCHOBHBIMH  METOJJaMHd  HAy4YHOro TMO3HaHus (HaOIIO/IeHHE,
191 H3MepeHHe, YKCIIEPUMEHT, MOJICIUPOBAHKE) TIPU U3YUECHUH BEIIECTB
' U XUMHUYCCKHX SIBJICHUH; yMeHHE C(HOpMYIHpPOBATH MPOOJIEMYy H
MPEJIOKUTH MMYTH €€ PEeIICHUs
122 Oe3omacHOi pabOThl ¢ XMMHYECKUMHU BEIIECTBAMH, XUMHUYECKOU
' MOCY/I0H M J1a0OpaTOPHBIM 00OPYIOBAHUEM
MpaBUIaMu 0e301macHoTo obpareHus c BEII[ECTBAMH,
UCIIONIb3YEMBIMU B TIOBCEIHEBHOM )XKM3HU, TPABIIIAMU MTOBEACHHUS B
123 [EJSIX COCPECHHS 37I0POBbSI M OKPYXKAIOIICH MPUPOIHON CPEJIbI;
' MOHMMaHUe BpeJa (OMacHOCTH) BO3/ACUCTBUS HA KUBBIE OPTaHU3MBbI
oTpeICIEHHBIX BEIIIECTB, CITI0c000B YMCHBIIICHUS u
MPEIOTBPAIICHHS UX BPEIHOTO BO3ACHCTBUS
13 Hannyne npakTHyecKnx HaBBIKOB TUTAHUPOBAHUS M OCYITICCTBIICHUS
CIIETYIOIIUX XUMUYECKUX IKCIIEPUMEHTOB:
13.1 W3Y4eHHEe ¥  OnucaHWe  (U3MYECKHX  CBOWCTB  BEIIECTB;




13.2

13.3

O3HAaKOMIJICHHE C q)HSI/IIIeCKI/IMI/I U XUMHUYCCKUMMU SABJICHUAMU, OIIBITHI,

WLTIOCTPUPYIOIINE PU3HAKY MPOTEKAHUS XUMHUECKUX PEaKLnit
u3ydeHHe croco0O0B pa3faeNeHHs cMecen

NOJyYeHHE KHUCIOpOJa W M3YyYCHHE €ro CBOWMCTB; MOJIy4YEeHHUE
BOJIOPOJIa ¥ U3YYEHHUE €ro CBOMCTB; MOJIyYeHHUE YIJIEKUCIIOTO raza u

HU3YUCHUC CTO CBOI>'ICTB; MMOJIYUCHUC aMMHaKa W H3YUCHUC CTro

CBOMCTB

13.4
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13.6

MPUTOTOBJICHHUE PACTBOPOB C OINpeAeaEHHOW MaccoBOW Jojeit

pacTBOPEHHOTO BEIIECTBA

IPUMEHEHHE  HMHJAMKATOpOB  (JlakMyca,  METWIOpaHka WU
denondranenna) g onpeneieHus XapakTepa Cpeibl B pacTBopax

KHUCJIOT U ILIeJIoYei

UCCIIEJOBaHUE W OIMCAHUE CBOWCTB HEOPraHMYECKUX BELIECTB
Pa3INYHBIX KJIACCOB; U3yYEHUE B3aUMOJIEUCTBHSI KUCIIOT C METAJIaMH,
OKCHIAMU  METAUIOB,  PACTBOPUMBIMA U HEPAaCTBOPUMBIMHU
OCHOBaHUSIMH, COJISIMU; TOJYYEHHE HEpPacTBOPUMBIX OCHOBAaHMIA;
BBITECHEHHE OJHOTO MeTajla JPYTMM M3 pacTBOpa COJH;
uccieoBaHue aM(OTEPHBIX CBOMCTB TUAPOKCUIOB ATIOMUHUSA M

[IUHKA

13.7

13.8

PCHICHUC SKCTICPUMCHTAJIBHBIX 3a/1a4 110 TEMaM: «OCHOBHBIE KJIaCChI
HCOPTaHNUYCCKUX COGﬂHHCHHﬁ)}; «3J’I€KTPOHI/ITI/I‘ICCK3${
JAUCCOLIM AL, «BaxHelmye HeMeTaulbl U HX COCOAUHCHUS,

«Bakaeme MeTamibl 1 UX COCAUHCHUA»

XUMHYECKHE  OKCIIEPUMEHTHI,  WIIIOCTPUPYIOMINE  MPH3HAKH
NPOTEKaHUs pPeakLUuil HOHHOTO 0OMEeHa; KaueCTBEHHbIE PEaKLUU Ha
MPUCYTCTBYIONINE B BOJHBIX PACTBOPAaX HMOHBI: XJIOPHI-, OPOMHII-,
uomua-, cyabdar-, Qocdar-, KapOOHAT-, CHIMKAT-aHUOHBI,
THJIPOKCHI-UOHBI, KATHOHBI AMMOHUSI, MATHUS, KaJIBITHS, aTFOMUHHS,

xkenesa (2+) u xenesa (3+), meau (2+), LUHKA

14

YMmeHnue:

141

MPEJCTaBIATh pPe3yabTaThl OSKCIepUMEHTa B (opme BBIBOJOB,
JIOKA3aTeNbCTB, TPAQUKOB U TAOMUI[ U BBISBIATH IMIIHPUUYCCKUE

3aKOHOMECPHOCTH

14.2

YCTaHABJIMBATb CBsA3HU MCXOY pC€alIbHO Ha6J'IIO,Z[aCMBIMI/I

XUMHUYCCKUMU SBJICHUAIMU W TIpOoLECCaMH, MIPOUCXOAAINIUMU B




MaKpo- U MUKPOMHUPE, 00BACHATh MPUUNHBI MHOT000pa3us BELIECTB



INEPEYEHD 2JIEMEHTOB COAEPKAHUS, TPOBEPAEMbIX HA
OCHOBHOM I'OCYJAAPCTBEHHOM 2OK3AMEHE 110 XUMHUHU

Koxa
1

11

1.2

HpOBepﬂeMblﬁ IJIEMEHT COACPKaHUSA
HepBOHa‘-Ia.HBHBIe XUMHUYCCKUC ITOHATHA

Yucrtsie BemecTBa U cMecu. CrocoObl pa3ienieHus: cMeceit

ATOMBI U MOJICKYIJIBI. Xumuueckue d31eMeHThl. CHMBOJIBI XMMHYECKHX

3JICMCHTOB. HpOCTHe H CJIOKHBIC BCIICCTBA.

13

Xumnueckass (opmyna. BaneHTHOCTP aTOMOB XHWMHYECKHX DIIEMEHTOB.

CTeneHb OKHCIICHUS

14

3aKOH IIOCTOSIHCTBA COCTaBa BCIICCTB. OTHOcUTeNbHAss aTOMHAas Macca.
OrHocuTenbHas MOJICKYJIsIpHasd Macca. MaccoBas 7011 XUMHAYECKOT0 dJIEMECHTA

B COCIUMHCHHNU

1.5

1.6

KomuuecTBo BemectBa. Moib. MossipHas Macca. MoJsipHbIii 00bEM Ta30B.
B3anmocCBA3b KOJIMYECTBA, MACCHI U YMCIIA CTPYKTYPHBIX €IUHHUIL] BENIECTBA
OuU3NYECKUe U XUMUYECKUE SBJICHUS. XUMUYECKasi peakluus U €€ MPU3HAKH.

3akoH COXPAHCHUSA MACChl BCHICCTB. XHUMUYECKHUE YpaBHCHUA

2.1

HepI/IO,[[I/I‘IeCKI/Iﬁ 3aKOH H Hepnonﬂqecxaﬂ CHUCTEMA XHUMHYCCKHUX OJICMCHTOB

J.1. MenneneeBa. CTpoeHrne aTOMOB
[lepnonnueckuit 3akoH. Ilepumonnueckas cucreMa XHMHYECKHX DJIEMEHTOB
J.1. Menneneesa. Ilepuoasl u rpynnel. @U3HYECKHII CMBICI HOPSIKOBOTO

HOMEpa, HOMEPOB NICPUOJa U I'PYIIIIBI 2JICMCHTA

2.2

CTpOCHI/IC aromoB. CocTaB aTOMHEIX AACP. M3oTomEl. 9HeKTp0HBI. CTpOCHI/Ie
SJICKTPOHHBIX 000/I0YEK aTOMOB IEPBBIX 20 XHMMHYECKHX DJICMCHTOB

[Tepuonnueckont cucremsl [[.U. Menaeneesa

2.3

3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB XUMHUYECKUX 3JIEMEHTOB MEPBBIX TPEX
MEePUOJIOB, Kalus, Kalblus (paguyca aTOMOB, JJIEKTPOOTPUIIATEILHOCTH,
METAJUIMYECKUX M HEMETAJUIMYECKUX CBOMCTB) M HMX COEIMHEHUH B
COOTBETCTBHUHU C TIOJIO)KEHHEM »dJIeMeHTOB B Ilepuoamdeckoil cucreme

CTPOCHUCM HUX ATOMOB

Crpoenue BemiecTBa

3.1

Xumunueckass cBsizb. KoBajieHTHast (TOJiApHAsE M HEMOJSIPHAsl)  CBSA3b.

SHCKTPOOTPI/II_[aTCJ'II)HOCTB XUMHYCCKHUX OJICMCHTOB. HNonnas CBs3b.




MeTtannuueckas CBSI3b

3.2

Tunbel kpucTammuueckux pemeérok (aToMHas, HOHHAas, MeTajIn4yeckas),
3aBUCUMOCTb CBOMCTB BEIIECTBA OT THUIIA KPUCTAUIMYECKOW PELIETKUA U BUAA

XHUMHYECKOU CBI3U

4.1

4.2

4.3

4.4

Baxwneimue MNPpEACTABUTCIIM HCOPraHUYCCKHUX BEIICCTB. Hemerammel m ux

COCIMHCHNA. Mertamisl 1 ux COCAUHCHUA

Knaccuukanuss 1 HOMEHKJIATypa HEOPraHHMYECKUX COCAMHEHHUH: OKCHIIOB
(coneobpa3syromue: OCHOBHBIE, KHCJIOTHBIE, aMmdorepHbIe) u
Hecosieo0pa3yrone; OCHOBaHHMN (IIENOYM W HEPacTBOPUMBIE OCHOBAHUS),
KHUCJIOT (KUCIIOpOJICO/epKAMEe UM OCECKHCIOPOIHBIC, OIHOOCHOBHBIE U

MHOT'OOCHOBHBIE); COJIeH (CPeIHUX U KUCIIBIX)

@usznueckue M XMMHYECKHME CBOWMCTBA IIPOCTBIX BELIECTB-HEMETAJUIOB:
BOJIOPO/1a, XJIOpa, KUCIOPOJa, Cepbl, a30Ta, pochopa, yriepoaa, KpeMHUS
®u3nyeckue U XMMHYECKHE CBOMCTBA IPOCTBIX BEIIECTB-METAJUIOB: JIUTHS,
HATpHUsl, KajJausl, MarHAs M KaJbLUs, aJlOMUHUSA, Kelle3a. DINEKTPOXUMHYECKUI
PsI HAPSKEHUN METAJUIOB

Pu3nyecKnue U XMMUYECKUE CBOMCTBA BOJOPOJHBIX COCIMHEHU HEMETAIIOB:

XJIOPOBOJIOPOJa, CEPOBOAOPOIA, aMMHUAKA

4.5

duznyeckue U XUMUYECKHE CBOMCTBA OKCcHUIOB HeMeTawioB: cepsl (IV, VI),
azota(ll, IV, V), docdopa(lll, V), yraepona(ll, IV), kpemuusa(IV). [lonyuenue

OKCHUJO0B HEMETAJIJIIOB

4.6

4.7

Xumnueckue cBoiictBa okcuaoB: MetamwioB [A—IIIA rpynn, muuka, meau(Il) u
xeneza(ll, III). [Tonyyenne okCUA0B METAIIIIOB

XUMHYECKHE CBOMCTBA OCHOBAHHMM M aM(POTEPHBIX THAPOKCUAOB (Ha TIPUMEPE
TUAPOKCHJIOB AJIOMUHHUS, Kene3a, LuHKa). [loayuyeHue ocHOBaHUU W

aM(pOTEepHBIX THIPOKCHUIOB

4.8

4.9

OOmre XMMHUYECKHE CBOWCTBA KUCIIOT: XJIOPOBOAOPOIHOM, CEPOBOAOPOAHOM,
CEPHHUCTOM, CEpPHOMU, a30THOM, (HoCchHOPHON, KpeMHUEBOH, YyroabHOH. OcoObIe
XMMHUYECKHE CBOMCTBA KOHIIEHTPUPOBAHHOW CEpHOW W a30THOM KHCIOT.

[Tonyuyenue kucimor

OO6mue XUMHIECKHE CBOMCTBA CpeHuX cotied. [Tomydenue comneit

4.10

[Tonmyyenne, coOupaHue, paclio3HaBaHHE BOAOPOAA, KUCIOpOJaa, aMMHAKa,

YTIJIEKHUCIIOTO Ta3a B JIA0OpaToOpuu

411

[Tony4yenne amMmmHaka, CEpHOM M a30THOM KUCIOT B POMBIIIIEHHOCTH. O0111e




CITOCOOBI MMOJIYy4YCHHUS MCTAJIJIOB

412

I'enetnueckas cBA3b MCXKIY KilaCcCaMU HEOPTaHUYCCKUX COC,Z[I/IHCHI/Iﬁ

XuMmudeckue p€akuuu

5.1

Krnaccudukanus XUMHYECKUX peakluii O pa3InYHBIM IPU3HAKAM: 110 YUCITY U
COCTaBy YYacTBYIOLIMX B PEAaKIMHM BELIECTB, MO TEIUIOBOMY 3(PQexTy, 1o

H3MEHEHMIO CTEIICHEH OKMCIICHUS XUMUYECKUX YJIEMEHTOB

5.2

5.3

TemnoBoit 3¢ ¢deKkT XUMHUYECKON peakiuu, TEPMOXHUMHUYECKHE YpaBHEHUS.

DK30- M SHIOTEPMHUYECKUE peakiuy. TepMOXUMUYEeCKHEe ypaBHEHUS
OKuCINTEIbHOBOCCTAHOBUTENbHbIE peakiMy. OKUCIUTEIN U BOCCTAHOBUTEIIH.
IIpoueccel  OKMCIEHMSI W BOCCTAHOBJIEHMs.  ODJIEKTPOHHBIA  OayiaHC

OKHUCJIMTEILHOBOCCTAHOBUTEIILHOM pC€aKnuun

5.4

5.5

Teopust 3EKTPOJIUTHYECKON auccomanuu. KaTuoHbl, aHHOHBI. DIEKTPOIUTHI
Y HEINEKTPOoJUThl. CUIIBHBIC U c1a0bIe AIEKTPOIUTHI. CTENeHb AUCCOIMAIINT
Peakiuu nonnoro oomeHna. YciioBusi IpOTEKaHUS PEaKIUi HOHHOTO OOMEHa,

IIOJIHBIC 1 COKpaH_IéHHLIC HOHHBIC YPAaBHCHUSA pCaKHI/Iﬁ

XUMUS U OKpy’Karolas cpeja

6.1

BemectBa u Marepuansl B IIOBCEJHEBHOM JKM3HU 4YeloOBeKa. besomacHoe
UCIOJIb30BaHNE BEIIECTB M XUMHUYECKHX peaklui B J1abopaTopuu U OBITY.

HepBa;I IIOMOIIb ITPpHU XUMHYCCKUX OKOT'aX U OTPABJICHUAX

6.2

6.3

6.4

XUMHUYECKOE 3arps3HEHUE OKPYKAWIIeH cpelnbl (KUCIOTHBIE JOXKIH,
3arpsi3HEHUE TOYBBI, BO3JlyXa M BOAOEMOB), CIIOCOOBI €ro NMperoTBpaIleHUs
[IpenensHass nomyctumasi koHueHTpauus BemectB (IIJIK). Ponp xumun B
pelIEHUH HKOJIOTHYECKUX MpobieM. YcuieHue NapHUKOBOro 3ddekra,

pa3pylieHue 030HOBOTO CJIOS

[Ipumenenue cepsl, azota, pocdopa, yriepoaa, KpeMHUS U UX COCIUHEHHN B
OBITY, MEIMIIMHE, NMPOMBIIUIEHHOCTH U CeIbCKOM XozsicTBe. [IpuMeneHue
METAJIJIOB U CIUIAaBOB (CTallb, YYT'YH, IIOPAJIOMHUHHI, OpoH3a) B OBITY U
MPOMBIIIIEHHOCTH UX coequHeHui. [ToHsaTHe 0 KOppO3Uu METaIIOB, OCHOBHBIE
CIOCOOBI 3aIIUTHI X OT KOPPO3UHU

[IpupoaHblE MCTOYHUKH YTIEBOJOPOAOB (Yrojib, MPUPOAHBIN ra3, HE(Tb),

MPOIYKTHI UX MepepadoTku (OEH3UH), UX PO B OBITY U MPOMBIIUICHHOCTH

6.5

[lepBoHavanbHbIC MOHATHS 00 OPraHUYECKMX BEIIECTBAX KAaK O COCIUHECHUSX
yriepoaa (MeTaH, 3TaH, 3TUJIEH, alleTUJIEH, 3TaHOJI, TJIMLIEPUH, YKCYCHAast KHCII0Ta).

[onsiTue 0 OMONOrMYeCcKy BaXKHBIX BEILIECTBAX: )KUPaX, OEJIKax, YIIIeBoJax — U UX




POJIM B JKU3HU YCIIOBEKA

7 Pacuérsr:
7.1 1o ¢hopMysaM XUMHYECKUX COSTUHEHUN
1.2 Macchl (MacCOBOM) TOJIM PACTBOPEHHOTO BEIIIECTBA B PAaCTBOPE
7.3 10 XUMUYECKUM YPaBHEHHSIM




YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI IJISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






