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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XUMHM Ha YPOBHE OCHOBHOIO 00IIero oOpa3oBaHUs
COCTaBJieHa Ha OCHOBE TpeOOBaHMII K pe3yJabTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO 00IIIEro 00pa3oBaHusl, MPEICTABICHHbBIX
B ®I'OC OO0, a Takke Ha OCHOBE (eAepanbHOl pabouei MporpaMMbl BOCITUTaAHUS
U ¢ y4€TOM KOHIICTIIMKM TPETOoJaBaHus yd4eOHOTO TMpeaMeTa «XuMHS» B
oOpa3oBaTenbHBIX opranu3anusix Poccuiickoit denepamnum.

[Iporpamma 1o XxuMuu Na€T NpPENCTaBICHHUE O IENAX, OOIIeld CTpaTeruu
OoOy4eHMs, BOCHHTAHHS M Pa3BUTHUA OOYYAIOIIUXCS CPEICTBAMHU Yy4eOHOTO
npeaMera, YCTaHABIIMBAET 00s13aTEIbHOE MIPEAMETHOE COJIepKaHue,
IpeayCMaTpUBAET pACIpEACICHHEe €ro Mo KiIaccaM U CTPYKTYPUPOBAHHE IIO
pazienaM M TeMaM MPOrpaMMbl MO XUMHUH, OMNPENENSICT KOJUYECTBEHHBIE WU
Ka4eCTBECHHbIEC XapaKTepUCTUKU COZIEpKaHMUS, PEKOMEHAYEMYIO
MOCJEAOBATEIbHOCTh M3YYEHHS] XHUMHUU C YY4E€TOM MEKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4€OHOro Mpoliecca, BO3PACTHBIX
OCOOCHHOCTEM OOydJaroluxcs, OMNpPeAeNsieT BO3MOXKHOCTH TMpeaMeTra 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-TIO3HABATENHOM JEATENbHOCTH OO0YyYarolmerocs IO OCBOCHHIO
y4e0HOTO co/IepKaHusl.

3HaHMEe XWMHH CIY>)KUT OCHOBOM Juisi (hOPMHUPOBAHUS MHPOBO33PECHUS
oOy4aromnierocsi, ero MnpeACcTaBICHUl O MaTepuaIbHOM E€IMHCTBE MHUpPA, BAKHYIO
poJsib UrparoT (QopMUpyeMble XUMHUEH MPEICTABICHUS O B3aWMOIPEBPAIICHUSX
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 IS CaMOpa3BUTHUS U
dbopMupOBaHUs KYyJIbTYPhI JIMYHOCTH, €€ 0011Iel U (PyHKIIMOHATILHON I'PaMOTHOCTH;

BHOCUT BKJIaJ] B ()OPMHUPOBAHUE MBIINJICHUS W TBOPYECKUX CIOCOOHOCTEM
OOy4JarommMxcsi, HABBIKOB WX CAMOCTOSITEIHHOW  Y4EOHOM  JIeSITENIbHOCTH,
DKCIIEPUMEHTATLHBIX M HCCICIOBATEIbCKUX YMEHHM, HEOOXOAMMBIX Kak B
MOBCEHEBHOM KM3HU, TaK U B TPO(PECCHOHATILHOMN €SI TeIbHOCTH;

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



CIIOCOOCTBYET (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHUS K €CTECTBEHHO-
HAay4YHBIM 3HAHUSM, K IIPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B DKOJIOTHYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHHs B OOYyYEHMHM XMMUU OOECHEUMBAIOTCSA CIEIM(PUKON
collepKaHUsi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCS  MEAarormyecku
aJanTHPOBAaHHBIM OTpa)KeHHWEM 0a30BOM HAYKH XHMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHA.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX TMOHSITUNH XUMHUU, OCHOB
HEOPraHUYECKOW XUMHM M HEKOTOPBIX OTHEIBHBIX 3HAYMMBIX IIOHSATUU
OPraHUYECKON XUMUH.

CrpykTypa coaepkKaHus MPOrpaMMbl IO XMMHUU CPOPMUpPOBAHA HA OCHOBE
CUCTEMHOr0 noaxona K €€ m3ydeHnro. CopeprkaHue CKIIAJbIBACTCS U3 CUCTEMBI
IIOHATUN O XUMHUYECKOM JJIEMEHTE U BEIIECTBE U CUCTEMBI IIOHATUN O XUMUYECKOU
peakuun. OO€ 53THU CHUCTEMBI CTPYKTYpPHO OpPraHHU30BaHbl 1O MPUHIHUILY
ITOCJIEA0BATEIBHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX MPEICTABICHUN
Pa3HOrO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUYE€HMS KAK OCHOBBI BCETO €CTECTBO3HAHNS,

— Ilepuoanyeckoro 3akona J{. 1. MenaeneeBa kak OCHOBHOT'O 3aKOHA XUMUH;

— YYEHHS O CTPOCHHUH aTOMa U XUMHUYECKOM CBSI3H;

— TpelncTaBleHUd 00 3IEKTPOJUTHYECKON JMCCOLMAlMU BEUIECTB B
pacTBopax.

TeopeTudyeckue 3HaHHWS PACCMATPUBAKOTCA HA OCHOBE OMIMPHUYECKU
MOJyYEHHBIX U OCMBICIEHHBIX (DaKTOB, pa3BUBAIOTCS MOCIEAOBATEIBHO OT OJHOTO
YPOBHSI K IpyroMy, BBINOJIHAS (PYHKIIMN OOBSICHEHUS U IPOTHO3UPOBAHHUS CBOMCTB,
CTPOEHMS U BO3MOKHOCTEN MPAKTUYECKOTO IPUMEHEHHUSI U TTOITYYEHHS N3Y4aeMbIX
BEILIECTB.

OcBoeHue mporpaMMbl IO XUMHUU  CIOCOOCTBYeT  (hOPMHUPOBAHUIO
IIPEICTABJICHNUS] O XUMUUYECKON COCTABIIAIOLIECH HAYyYHON KapTUHBI MUPA B JIOTUKE
€€ CUCTEMHOM IPUPO/IbI, HEHHOCTHOTO OTHOIIEHUS K HAYYHOMY 3HAHUIO U METOJaM
MO3HAHUS B Hayke. M3yueHne XMMHUM NMPOUCXOJWUT C NMPUBICYECHUEM 3HAHUN W3
paHee M3YyYCHHBIX Y4eOHBIX mpeameToB: «Okpyxatomuii mup», «buonorus. 5—7
KJIaCCh» U «Pu3uka. 7 Kiacey.

[Ipy wW3yyeHMH XUMHH M[POUCXOAUT (HOPMHUPOBAHME 3HAHUM OCHOB
XUMUYECKON HayKH Kak OOJACTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKON
JEATEIbHOCTH YEJIOBEKA M KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYpHbI. 3a7ayua
y4eOHOTro MpeaMeTa COCTOUT B JOPMUPOBAHUU CHCTEMbl XUMUYECKUX 3HAHUNA —
BaXXHEHIINX (PAKTOB, MOHITHI, 3aKOHOB M TEOPETUUECKUX MOJIOKEHUM, TOCTYITHBIX
000011IeHUI MHUPOBO33PEHUECKOT0 XapakTepa, s3blka HAayKH, B MPUOOLIEHUU K



HAyYHBIM METOJaM TO3HAHUS MPH MU3YYCHHUH BEIIECTB U XUMUYECKUX PEAKIUHN, B
dbopMHpPOBAHNUY U PA3BUTUU MMO3HABATEIHHBIX YMEHUN U X IPUMEHEHUH B y9€OHO-
MO3HABATEJIbHON U y4eOHO-UCCIIEIOBATENBCKOM AESITENbHOCTH, OCBOCHUHU MPAaBHII
0e30macHOro 0OpallleHus ¢ BEIIECTBAMU B IIOBCETHEBHOM KU3HH.

[Ipu M3yyeHUU XMMUU HAa YPOBHE OCHOBHOI'O OOIIET0 0Opa30BaHMs Ba)KHOE
3Ha4YCHHE MPUOOPENTU TaKUE 1IETH, KaK:

— (GOpMHUpOBAaHHE WHTEIICKTyaJIbHO Ppa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIILHOMY MPUHATUIO PEUICHUH,
CIIOCOOHOM aIalTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSM KU3HU;

—  HampaBJCHHOCTh OOYy4YEeHMs] Ha CHCTEMaTH4YEeCKOe MpUOOIIEHUE
O0yJaromuxcss K CaMOCTOSITEIbHON MO3HABATEIBHON JESTENbHOCTH, HAYyYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIIMI0O U PAa3BUTHE CIOCOOHOCTEH K
XUMUH;

— obecrieueHue yciloBuil, CHOCOOCTBYIOIUX MPUOOPETEHUIO 00YUYaIOUMUCS
OTbITa Pa3HOOOpPA3HON NEATEIHHOCTH, MO3HAHUS M CAMOIIO3HAHWS, KITFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIONINX YHHBEPCAIbHOE 3HAYCHHUE IS
pa3IMYHBIX BUIOB JESTEIBHOCTH;

— (opmupoBanue oOmeld (QYHKIIMOHATIBHOW W  €CTECTBEHHO-HAYYHOM
IPaMOTHOCTH, B TOM UYHCI€ YMEHUU OOBACHITH M OIICHUBATH SIBJICHUS
OKpY’KaoIlIer0o MHUpa, WCIOJb3ysl 3HAHWS U OIBIT, MOJyYEHHBIE MPH H3yYCHUH
XUMUH, IPUMEHSITh UX TIPH PEIICHUH TTPOOJIEM B IIOBCETHEBHOW KU3HU U TPYAOBOU
NeSITeIIbHOCTH;

— ¢opMmupoBaHHEe y OOydYalOIIMXCA TYMAaHUCTHYECKUX OTHOIICHUIA,
MOHUMAHUSI 1IEHHOCTH XUMHUYECKUX 3HAHWM I BBIPAOOTKH IKOJIOTHYECKU
LEJIeCO00pa3HOro TMOBEIEHUS B OBITY W TPYIOBOM JEATEIbHOCTH B LEJIAX
COXPAHEHHUS CBOETO 3I0POBbS U OKPYIKAIOIIECH TPUPOTHOM CPEBI;

— pa3BUTHE MOTHBAllMUM K OOYYEHMIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO U
CAaMOBOCITUTAaHMIO Ha OCHOBE YCBOGHMSI OOILEYEIOBEYECKMX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGWMISI M HAMPABICHHOCTH JATBHEUIIETO
oOy4eHus.

Oo1ee 9rcio 4acoB, OTBEAEHHBIX JIJIsl U3YYCHUS XUMUHU Ha YPOBHE OCHOBHOTO
obmero odpa3oBanus, coctaBisieT 136 dacoB: B 8 kiacce — 68 yacoB (2 yaca B
HeJlelno), B 9 kitacce — 68 yacoB (2 yaca B HEACIIO).



COAEPXKXAHUE OBYUYEHUA

8 KUIACC

IlepBoHayajibHbIE XUMHYECKHE OHATHSA

[Ipeamer xumun. Poslb XMMUU B KU3HU 4YeJIOBEKa. XUMHS B CHCTEME Hayk.
Tena u BemjecTBa. DU3MYECKHUE CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSIHUE
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 BeulecTBa. ATOMHO-MOJIEKYJISIPHOE YUECHHUE.

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

KonuuectBo BemectBa. Monbs. MossipHas Macca. B3auMocCBsI3b KOJMYECTBA,
MacCchl M 4YHMCJAa CTPYKTYPHBIX €AMHHI] BemecTBa. Pacuérel mo dopmMmynam
XUMHYECKUX COCTMHECHUH.

du3nyecKre U XUMUYECKUE SBIICHUS. XUMHUYECKasl peakiusd U e¢ MPU3HAKH.
3aKOH COXpaHEHHs MacChl BEIIECTB. XMMHUYECKHe ypaBHeHHA. Kiaccudukarms
XUMHUYECKUX PEaAKIUi (COeTUHEHNs, Pa3I0KEeHUs, 3aMEIeHHs, OOMeHa).

Xumuueckuii IKCnepumMeHm:

3HaKOMCTBO C XMMHUYECKOW MOCYIOMW, MpaBWIaMHu paboThl B JabopaTtopun u
npuémMamu oOpalleHus: ¢ J1abopaToOpHBIM 00OpPYAOBAHUEM, U3YUEHHE U OMUCAHUE
bu3YecKuX CBOWCTB 00pa3lOB HEOPTaHUYECKUX 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
ONMCaHWE TPU3HAKOB MPOTEKAHUS XWMUYECKUX peakuuil (pa3iokeHHe caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapwsi, pa3ioKeHHE THAPOKCHUIIA
menu (1) mpu HarpeBaHuu, B3auMoeiicTBHE XKee3a ¢ pacTBopoM conu meau (1),
U3yYeHHE CMOCOOOB pa3eNieHHs CMEecei: C TOMOIIBbI MarHuTa, (UIbTPOBAaHUE,
BBITIAPUBAHUE, AUCTHLIAINS, XpoMaTorpadusi, MpoBEACHNUE OUYNCTKH TIOBapCHHOMN
CONMM, HAONIOJACHWE W  OMNHCAHWE  PEe3yJbTaTOB  MPOBEACHHUS  OIBITA,
WUTIOCTPUPYIOMIETO 3aKOH COXPAaHEHUS MacChl, CO3/IaHHE MOJEJel MOJIeKys
(IIapoCTEepKHEBBIX ).

Baxueiiime npeacTaBuTe M HEOPraHUYECKUX BelIeCTB

Bo3nyx — cMech razoB. CocraB Bo3zayxa. Kucnopon — a3neMeHT U mpoctoe
BemecTBo. Haxoxxaenwe kuciaopoga B mOpupoje, (u3nueckue M XUMHYECKUe
cBoiictBa (peakumu TopeHus). Oxcunpl. [lpumenenue xkucnopoma. CrocoOsl
MOJly4YeHUsI KUCIOpoJa B JIabopaTOpUU M MPOMBIIUIEHHOCTH. KpyroBopor
Kuciopoaa B mpupoze. O30H — aioTporHas MoAupUKaIus KUCcIopoaa.



TennoBoit 3h(deKT XUMHUECKONW peaklnd, TEPMOXUMHUYECKHE ypaBHEHUS,
9K30- W DHAOTEPMHUYECKHE peakuuu. TOIUIMBO: yroiab M METaH. 3arpsA3HEHUe
BO3/yXa, YCHJICHHE TApHUKOBOTO 3 deKTa, pa3pylieHrne 030HOBOTO CIOS.

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.

Odusnyeckue cBoucTBa BOAbl. Boma kak pactBopurenb.  PacTBOpHI.
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.
3arpsi3HEHHE NPUPOAHBIX BoA. OXpaHa U OYMCTKA MPUPOJIHBIX BOJI.

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

OcHoBanus. Knaccupukanuss ocHOBaHMM: IIENOYM U HEPACTBOPUMBIE
ocHOBaHusA. HomeHkiarypa ocHoBaHui. PU3WUECKHE U XUMHYECKUE CBOKCTBA
ocHoBaHuU. [losyyeHre oCHOBaHUM.

Kucnotel. Knaccuduxanus xkucnor. Homenknarypa kuciot. Ousndeckue u
XMMHUYECKUE CBOWCTBAa KHUCIOT. Psanm axktuBHocTm wmetamnoB H. H. bekerona.
[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, IOJIy4YECHHE,
coOuMpaHue, pacrmo3HaBaHWE W M3YYCHHE CBOWCTB KHCIOpOJa, HAOIIOICHHE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM U YCIOBUS BO3HUKHOBEHUS W
npeKpalieHus ropeHus (moxkapa), 03HakoMJIEHUE ¢ 00pa3liaMu OKCUI0B U OITUCAHUE
UX CBOWCTB, MOJYy4YEHUE, COOUpaHHE, pACMO3HABAaHHME W HU3YUYEHUE CBOICTB
BOJIOpoJia (ropeHue), B3auMoiericTsue Bogopoaa ¢ okcuaom meau (1) (BozmoxHo
WCITOJIb30BAaHUE BUCOMATEPUATIOB), HAOIIOCHUE 00PA3IIOB BEMIECTB KOJINYECTBOM
1 Monb, uccienoBaHHEe OCOOEHHOCTEH pacTBOPEHMsI BEIIECTB C Pa3IMYHON
PacTBOPUMOCTBIO, MPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHOW MAacCOBOM JOJIEH
PacTBOPEHHOIO BEIIECTBA, B3aMMOJACHCTBHE BOJIbI C MeETa/UlaMH (HAaTpueMm u
KaJIbLIUEeM) (BO3MOXXHO  MCIOJIb30BAaHUE  BHJIEOMATEpPHANIOB), HCCIEIOBAHUE
00pa3I0B HEOPTraHMUECKUX BEIIECTB PA3IUYHBIX KJIACCOB, HAOIIOICHNE U3MEHEHUS
OKpacCKH UHIUKATOPOB B PACTBOPAX KUCIOT U HIENOYEH, N3YUEHNE B3aUMOAECHCTBUS



okcuna meau () ¢ pactBopoM cepHOM KUCTOTBI, KUCIOT C METANIAMH, PEAKIIUil
HEWUTpaIu3aluy, NOJyYEeHUE HEPACTBOPUMBIX OCHOBAHWM, BBITECHEHUE OIHOTO
MeTaJljIa IPYTUM U3 PACTBOPA COJIM, PELICHUE IKCIEPUMEHTAIBHBIX 3a7a4 110 TEME
«BaxHeiine K1acchl HEOPraHUYECKUX COCTUHEHUIN.

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

[lepBble TOMBITKH KIacCU(PUKAIMKM XUMUYECKUX djeMeHToB. [loHsTHE O
rpynmnax CXOJHBIX DJJIEMEHTOB (IEJIOYHbIE M MIEJIOYHO3EMEIbHBIE METaJUIbI,
raJIOreHbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yoT aMm(pOTEPHBIE OKCHIbI
U TUAPOKCHUJIBI.

[lepnognueckuii 3axoH. Ilepuoanueckast cucTeMa XUMUYECKHAX 3JIEMEHTOB /1.
N. Menneneea. KopoTkonepuonas u jiuuHHonepuoanas popmsl [lepuonnyueckoi
cucreMbl xumuueckux asneMeHToB JI. WM. Menneneesa. Ilepuonsl u TpyImmbl.
@U3NYECKUN CMBICII ITOPSAKOBOIO HOMEPA, HOMEPOB MEPUOAA U TPYIIIIBI DJIIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX sAep. M3oTomnbl. OnekTponsl. CTpoeHue
ANEKTPOHHBIX  000JIOUEK aTOMOB TepBbIX 20 XUMHMYECKHUX DJIEMEHTOB
ITepuonnueckoit cucremsl [[. . MenneneeBa. XapakTepUCTUKA XHUMHUYECKOIO
3JIEMEHTA 10 ero nosoxeHuro B [lepuoanueckoit cucreme 1. 1. Menaeneena.

3aKOHOMEpPHOCTM M3MEHEHUS paJhyca aTOMOB XHMHYECKHX DJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO IPyNHIiaM U NEPUOIAM.

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

Xumuyeckas cBa3b. KoBajieHTHass (moyisipHass W HEMOJISIpHAs)  CBS3b.
DJIEKTPOOTPULIATENIBHOCTh XUMUUECKUX DIIEMEHTOB. IOHHAs CBS3b.

Crenenbp  okuciieHusi.  OKHUCIUTEIIBHO-BOCCTAHOBUTEIBHBIE  PEAKIIUU.
[Tporecchl okuceHUs U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpas3lioB BEIIECTB METAUIOB M HEMETAUIOB, B3aMMOJICUCTBHE
IUAPOKCUIA LMHKA C pacTBOPAMHM KHCJIOT M IIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakinu pa3aoKeHUs, COCAUHEHUS).

Mexcnpeomemmnoie ceasu

Peanuszanus MeXNpeIMETHBIX CBS3€M MpU W3YYEHHM XMMHM B 8 KJlacce
OCYILECTBIISIETCS 4epe3 HCIOJb30BaHME KaK OOIIMX eCTECTBEHHO-HAYYHBIX
MOHSATUM, TAK W MOHATHUM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTJIEIbHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOI'O ITUKJIA.



OO1ue ecTecCTBEHHO-HAy4YHbIE TOHATHSA: HAy4YHBIH (aKT, TUMOTE3a, TEOPHUs,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, MePUOIUNIHOCTh, HAOJIOIEHHE,
AKCIEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

®duszrka: Matepus, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIU/I, U30TOIIbI,
PaIMOAKTUBHOCTh, MOJIEKYJa, JJICKTPUUYECKUN 3apsjl, BEUIECTBO, TENO, O00BEM,
arperaTHOe€ COCTOSIHME BEIIEeCTBa, Ta3, (PU3NUECKHE BEIWYWHBI, CIUHUIIBI
U3MEPEHUS, KOCMOC, IJIaHEThI, 3BE31bI, COHIIE.

buonorus: dorocunTes, apixanue, onocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEPaIbl, TOPHBIE MOPO/IbI, TOJIE3HbIE
MCKOMAaEeMbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XMMHUYecKasi peaKkIus

[Tepuoguuecknii 3akoH. [lepuoanueckast cuctreMa XUMUYECKHUX 3JIEMEHTOB /1.
. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMHUUYECKHUX JIEMEHTOB MEPBBIX TPEX NEPUOIOB, KM, KAJIbIUS U UX COSTUHECHUM
B COOTBETCTBUU C TMOJIOKEHUEM »dJeMeHTOB B llepuomnueckoit cucreme u
CTPOCHHEM UX aTOMOB.

CrpoeHue BellecTBa: BHIbl XUMUYECKOW CBSI3U. THUIBI KPUCTAIIIUMYECKHUX
PEIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAJUIMUECKON PEIIETKU U
BHJAa XUMHYECKOU CBSI3H.

Knaccuduxkaiyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K PAa3JIMYHBIM KJaccaM HEOPraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAasl CBSI3b HEOPTraHUUYECKUX BEUIECTB.

Knaccudukaiysa XuMU4ecKux peakiuii Mo pa3InvyHbIM MIPU3HAKaM (TI0 YUCITy
U COCTAaBy YYacTBYIOIIMX B PEAKIUM BEIIECTB, MO TeraoBomy 3ddekrty, Mo
W3MEHEHUIO CTENEHEW OKMUCIICHHS XUMHUYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHUIO KaTalu3aTopa). DK30- U SHIOTEPMUUYECKUE PEAKIINH, TEPMOXUMHUYECKUE
YpaBHEHUS.

[TonsiTue 0 CKOPOCTH XUMHUYecKOW peakuuu. [loHsTHE 00 00OpaTUMBIX U
HEOOPATUMBIX XUMUUYECKUX peakiusax. [[oHsATHEe 0 TOMOTeHHBIX M TeTepOTCHHBIX
peakuusx. [lonstue o karanuse. [lonsTne o xumMmruyeckoM paBHoBecuu. DakTopsbl,
BIIMSAIONIME HA CKOPOCTh XHMHUYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO

PaBHOBECHSL.
OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIC ~ PEAKIIMU,  JJICKTPOHHBIM  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHON  pEaKLUU. CocraBiieHue YpaBHEHHI

OKHCIIUTEIHbHO-BOCCTAHOBUTEIILHBIX ~ PEAKIUii €  HUCIOJB30BAHMEM  METOJa
3JIEKTPOHHOTO OaaHca.



Teopus 3NEKTPOIUTHYECKON JUCCOUALUU. DIEKTPOJIUTHI U HEIJIEKTPOJIUTHI.
Karnonbl, aHMOHbI. MeXaHW3M AMCCOLMALMM BEIIECTB C Pa3IMYHBIMU BUIAMU
XUMUYECKOH CBsi3U. CTeneHp Auccounanui. CHUIbHBIE U CIA0BIE 3JIEKTPOJIUTHI.

Peakiiuun noHHOTO OOMeHa. Y CI0BUS MPOTEKAHUS PEAKIUH HOHHOTO OOMEHa,
MOJHBIE M COKpAIIEHHbIE HOHHBIE YypaBHEHUs peakuuil. CBOICTBA KHUCIOT,
OCHOBAHMI U COJIEW B CBETE MPEICTABICHUN 00 AIEKTPOIUTUIECKON TUCCOIUALIUY.
KauecTBeHHbIE peakiuu Ha MOHBI. [IoHsATHE O THIpONIM3E CcoNel.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEISIMU KPUCTALNIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEUIECTB — METAJUIOB M HEMETAUIOB (rpaduTa M anamasza), CJIOXKHBIX BEIIECTB
(xopuaa HaTpus), UCCIEAOBAaHUE 3aBUCUMOCTH CKOPOCTH XUMUYECKON PEAKIIMHU OT
BO3JICMCTBHSl  Pa3IMYHBIX  (PAKTOPOB, HCCIEIOBAHUE  AJIEKTPONPOBOJIHOCTH
PacTBOPOB BELIECTB, IIPOLECCA JUCCOLMALIMN KUCIIOT, HIEJI0YEN U COIeil (BO3ZMOMKHO
UCIIOJIb30BaHUE BUAECO MAaTEPUAJIOB), MPOBEJIEHUE OIBITOB, WIUTIOCTPUPYIOIIMX
NPU3HAKK TMPOTEKAHHMsS peakuid HMOHHOro oOmeHa (oOpa3oBaHHE OCalKa,
BBIJICJICHHE Ta3a, 0Opa30BaHUE BOJbI), OIBITOB, WJUIFOCTPUPYIOUIUX MPUMEPDI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMA (FOpEeHUe, PpEeaklu pa3IoKEHUs,
COCUHEHMsI), pAacllO3HaBaHME HEOPraHMYECKHX BEUIECTB C  IOMOIIBIO
KAUECTBEHHBIX PEaKIMil Ha HOHBI, pELIEHUE SKCIIEPUMEHTAIBHBIX 33/1a4.

Hemertanbl U MX coeinHeHU

OO6mast xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue U (U3MUEcKHUe CBOICTBA MPOCTHIX
BEILIECTB — TAJIOTEHOB. XMMHUUYECKHE CBOMCTBA Ha MMPUMEPE XJIopa (B3aUMOICHCTBUE
C MeTajulaMM, HEMeTaJlaMH, wienodamu). Xsopoonopod. ConsHas KHUCIOTa,
XMMHUYECKME CBOMCTBA, IOJIy4YeHUE, TMpuMeHeHue. [leiicTBue xyopa u
XJIOPOBOJIOPO/Ia Ha OPTAaHU3M 4YeJIOBEKa. BaxkHele X10puabl U UX HAX0KIECHUE B
IPUPOJE.

O6mast xapaktepuctuka smeMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CtpoeHue u (U3MYECKUE CBOMCTBA
MPOCTHIX BELIECTB — KUCIOPOAA U cepbl. AJUTOTPOITHbIE MOAU(PUKALIMN KUCIOPOIa
U cepbl. XuMUYecKue cBoilcTBa cepbl. CepoBOIOPO, CTpOCHUE, (PU3HUYECKHE U
XUMUYECKHE CBOMCTBA. OKCHIBI CEpbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHJIOB.
Cepnas kucnoTa, pU3NYECKUE U XUMUYECKUE CBOMCTBA (00IIME KaK MPeACTaBUTENS
KJlacca KUCIOT U crnenuduyeckue). XUMHUUYECKUE PEaKINM, JeXallue B OCHOBE
MPOMBIIIUIEHHOTO CHOco0a MOMy4YeHUsi CepHOM KucioThl. [Ipumenenue cepHoit
kucnaoTbl. CONMM CepHOM KHUCIOTHI, KadeCTBEHHAs peakuus Ha CyJab(paT-HOH.
Haxoxnenue ceppl M €€ COoenMHEHUMM B Ipupone. XUMHUYECKOE 3arpsA3HEHUE
OKpPYXaIOLEel Cpelbl COECOUHEHUSMH Ccepbl (KHUCIOTHBIE AOXKAHW, 3arps3HEHUE
BO3/lyXa U BOJOEMOB), CIIOCOOBI €r0 MPeIOTBPAILICHHUS.



OOmast xapakrepuctuka 3aeMeHToB VA-rpynmnbel. OcoOEHHOCTH CTPOCHUs
aTOMOB, XapaKTepHbIE CTETMICHH OKHUCIEHHUSA. A30T, paclpoCTpaHEHHE B MPHUPO/IE,
dusznyeckue U XxuMudeckue cBoiicTea. Kpyroopot a3ora B mpupone. AMMHUak, ero
bu3nUecKue 1 XUMUYECKHUEe CBOMCTBA, MOMyuyeHrue U npuMeHenue. Coiu aMMOHUS,
ux GU3NUECKUEe U XUMUYECKUE CBOWCTBA, MpUMeHeHHe. KauecTBeHHas peakilus Ha
MOHBI aMMOHHS. A30THas KHCIOTa, €€ MOodydyeHHe, (PU3NYECKUe U XUMHUYECKUE
cBOiicTBa (00OmMEe Kak TMpEeACTaBUTENS Kilacca KHUCIOT U CrHenu(puIecKue).
Hcnonb3oBaHre HUTPATOB U COJIEH aMMOHHMSI B KAYECTBE MUHEPATILHBIX YI0OpEHUH.
XUMHUECKOE 3arps3HEHUE OKPYKAIOIIEH Cpelibl COeTMHEHUSIMU a30Ta (KUCIOTHBIE
JOXKIM, 3arps3HEHHE BO37yXa, MOYBBl U BOMOEMOB). dDocdop, amIOTpPONHBIE
Moaudukauuu docdopa, puznyueckne U xumudeckue cpoiictBa. Oxenn gocdopa
(V) u dochopnas xuciora, pusmueckue M XUMHUYECKHE CBOWCTBA, TOJIYYCHUE.
Hcnonb3oBanue (hochaTroB B KaueCTBE MUHEPATBHBIX YI00PEHHUIA.

O6mast xapaktepuctuka snemMeHToB IV A-rpynmnbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbBIE CTENICHU OKUCIICHUS. YTIEPO/I, ATTIOTPOITHBIE MOAU(PUKAIINH,
pacmpocTpaHeHHe B MPUPOAE, (HPHU3HUECKre U XUMUYECKHUE CBOMCTBA. AJCOpOLHUAL.
Kpyrosopor yrimepona B mnpupoxae. Okcuabl yriepojna, UX (U3HYECKUE U
XUMUYECKHE CBOWCTBa, JICWCTBHE Ha JKUBBIE OPTraHU3MBI, TMOJy4YeHUE U
npUMEHEHHEe. DKOJOrMYECKUe MpoOJeMbl, CBA3aHHbIe ¢ okcuaoM yrieponaa (1V),
TUI0TE3a TJ00aJBHOTO MOTEIJICHUsI KJIMMaTa, MapHUKOBBIM 3¢ dekT. YronbHas
KUCcIoTa W e€ coid, UX (pu3Mdeckrue W XUMHUYECKHE CBOWMCTBA, MOJIY4YCHHE U
npumeHenue. KadecTBeHHass peakiuss Ha KapOoHaT-woHbl. Mcmonb3oBaHue
KapOOHATOB B OBITY, MEUITMHE, TPOMBIIIJICHHOCTH M CETbCKOM XO035HCTBE.

[lepBoHaUaNIbHBIE TTOHATHSL 00 OPraHUYECKUX BEIIECTBAX KaK O COSTUHEHUSIX
yriaepoaa (MeTaH, 9TaH, 3TUJICH, alleTUJICH, ITAHOJ, TJINLEPHH, YKCYCHas! KUCIIO0TA).
[IpupogHble HMCTOYHUKK YIIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTH),
MPOIYKTHI WX TepepaboTku (OCH3MH), UX POJb B OBITY U TPOMBIIICHHOCTH.
[TonsiTne 0 OMOJIOTMYECKN BAXKHBIX BEIIECTBAX: KUpax, OeNkax, yrieBojax — U ux
polu B OKM3HM dYelloOBeKa. MarepuaibHOE EeIWHCTBO OPraHW4YecKuX W
HEOPTaHUYECKUX COCTMHEHUH.

Kpemuwuii, ero ¢Qusuueckune u XUMHYECKHE CBOWCTBA, TMOJIY4YCHHE U
npuMmeHenue. CoequHeHus KpeMHus B pupoze. O01re npeacTaBieHus 00 OKCHie
kpemuus (1V) u xpemuueBoit kucnore. CUIMKAThI, UX WCIIOJB30BAHUE B OBITY, B
IPOMBINIICHHOCTH. BakHelme cTpouTenbHbIe MaTepualbl: KEpaMHKa, CTEKIIO,
IeMEeHT, OeToH, kene300eToH. I[Ipobiembl 0€30macHOrO  MCIOJIB30BAHUS
CTPOUTEIHHBIX MATEPHAIIOB B MIOBCETHEBHON KU3HHU.

Xumuueckuii IKCnepumeHm:

U3y4YeHUE OOpa3IOB HEOPTaHWYECKHUX BEIIECTB, CBOMCTB COJITHOW KHCIIOTHI,
MIPOBE/ICHUE KAYE€CTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOJCHHE MPU3HAKOB



UX TMPOTEKAaHMs, OMBITHI, OTpa)karouiue (QU3MUYecKue U XUMHUYECKHE CBONCTBA
TraJOr€HOB M WX COEJWHEHHH (BO3MOXKHO HCIIOJB30BAaHWE BHUAEOMATEPUATIOB),
O3HAKOMJICHHUE ¢ 00pa3IiaMu XJIOPUI0B (TAJTOTEHUIOB), 03HAKOMJICHHE C 00pa3IiaMu
ceppl U €€ COeAUHEHUsSMU (BO3MOXXHO HCIOJb30BaHUE BHJIEOMATEPHAIIOB),
HaOJI0ICHHUE TIpoliecca 00YIIIMBaHUs caxapa MoJl JEHCTBUEM KOHIICHTPUPOBAHHOM
CEpHOM KHCJIOThI, U3YyYEHUE XUMHUECKUX CBOMCTB Pa30aBIE€HHON CEPHOM KUCIIOTHI,
IPOBEJCHIE KaUYeCTBEHHON peakluy Ha Cyab(haT-uOH U HAOII0eHIE TpU3HaKa e
pPOTEKaHMs, O3HAKOMJIEHHE ¢ (PU3UYECKUMU CBOWCTBaMH a3oTa, ¢ocdopa U uUx
COEJIMHEHU (BO3MOKHO HCIIOJIb30BAHUE BUICOMATEPUAJIOB), 00pa3liaMH a30THBIX
U PocopHbIX yAOOpEeHUi, MOdyyeHue, coOupaHue, pacro3HaBaHUE U HU3YUYCHHE
CBOICTB aMMMaKa, IMPOBEACHHE KAYECTBEHHBIX pPEAKIUNA HAa HOH aMMOHHUSA H
dochaT-MOH U H3yYEHUE MPU3HAKOB MX TMPOTEKAHMS, B3aAUMOJICHCTBHE
KOHIIEHTPUPOBAHHON a30THOM KHCIOTHI C MeAbl0 (BO3MOXKHO HCIOJIb30BaHUE
BHJICOMATEPUAIIOB), HW3YYCHHE MOJENEH KPUCTAUIMYECKUX PEIIETOK aaMasa,
rpadura, (QymiepeHa, O3HAKOMIICHHE C MPOLECCOM aJICOPOIIMU PaCcTBOPEHHBIX
BEILIECTB AKTUBHPOBAHHBIM YIVIEM M YCTPOWCTBOM INPOTHBOras3a, IOJIyYEHUE,
coOupaHue, pacro3HaBaHWE M U3YUYEHUE CBOMCTB YIJIEKMCIIOrO Ta3a, MPOBEACHUE
KaueCTBEHHBIX PEAKIMi Ha KapOOHAT U CWJIMKAT-UOHBI U U3YYCHUE MPU3HAKOB HX
IIPOTEKaHUs, O3HAKOMJICHWE C MPOAYKIMEH CUIMKATHOM IPOMBIIUIEHHOCTH,
pelIeHne JKCIEPUMEHTAIBHBIX 3aJad MO TeMe «BaxHeWlne HEMETauIbl U UX
COETUHEHUS.

MeTaJiibl 1 MX COeIMHEHU S

OO01mast XxapakTepUCTHKAa XUMHUYECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBAHHUH
ux nosioxkeHuss B llepuommueckor cucreme xumuyeckux diaemeHTtoB . U.
MenpeneeBa u ctpoeHusi atoMoB. CTpoeHue MeTauioB. MeTtamnyeckas CBs3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKA.  ODJIEKTPOXUMUYECKHH  PAl
HaMpsHKeHUN MeTawoB. OU3nyeckne U XUMUYECKHE CBOMCTBa MeTayioB. Oomue
ciocoObl mosydeHus MeTayioB. lloHATHE O KOPpPO3MH METAIOB, OCHOBHBIC
CHOCOOBI 3aIUTHI UX OT KOppo3uu. CriaBsl (CTallb, UYyTYH, JIOPATIOMUHUN, OpPOH3a)
U UX MPUMEHEHUE B OBITY U IPOMBIIIIEHHOCTH.

[[lenounbie MeTambl: nonokeHue B [lepronueckoil cCUCTEME XUMHUUYECKUX
anemeHToB . 1. MenaeneeBa, CTpoeHHE MX aTOMOB, HAXOXJECHUE B IPUPOJE.
du3nyecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCUasl 1
TUAPOKCUIbI HaTpusi W Kanus. lIprMeHeHue IIeNOYHbIX METAUIOB M HUX
COEJIMHEHUH.

[Ilenouno3emenpHble METAUIbl MarHud W KajJdbLUHMM: TIOJOXKEHUE B
[lepnoguueckon cucreMe xumuueckux anemMeHnToB /1. . Menneneesa, ctpoeHue ux
aTOMOB, HaXOXJAEHUE B pupoe. Pu3nuecKrue 1 XUMHUYECKHE CBOKWCTBA MarHus U



Kayiblusl. Baxkueiire coequHeHns KabIus (OKCU, TUAPOKCU/T, COIH). KECTKOCTh
BOJIBI M CTIOCOOBI €€ yCTpaHEeHHUS.

AmmoMuHUNA: TIoyioxkeHue B [lepuoandeckoit cucteMe XMMUYECKUX SJIEMEHTOB
. . MenpneneeBa, CTpoeHHE aTtoma, HaxXoXAcHWEe B mnpupoae. Dusumueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHUJIA U THAPOKCHIA
ATIOMUHHSL.

Keneso: nonoxenne B [lepuoauueckon cucremMme XMMHYECKUX 3JEMEHTOB /1.
M. MenaeneeBa, CTpOCHHE aTOMa, HaxXOXKJIeHUE B mpupoac. Pu3nMyecKue Hu
XUMHUYECKHE CBOMCTBA kene3a. OKCUIbI, THAPOKCUIBI U con xkenesa (1) u xenesa
(1), ux cocTaB, CBOWCTBA M MOJYUYCHHE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, WX (HU3UUYECKUMU
CBOMCTBAMHU, H3yUYCHHE  PE3yJbTAaTOB  KOPPO3UHM  METALIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), OCOOCHHOCTEH B3aUMOJICUCTBUS OKCHIA
KJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIOB),
HCCIICIOBAHUE CBOMCTB XECTKOM BOJIBI, ITPOLECCAa TOPEHUS KeJe3a B KUCIOPOJE
(BOBMOKHO  KCHOJIb30BAHHE  BHUJICOMATEPUANIOB), TMPU3HAKOB  MPOTEKAHUS
KaYCCTBCHHBIX PEAKIMI HA MOHBI: MArHUs, KaIbIIUsA, aTIOMUAHUS, IUHKA, kese3a (11)
u xenesza (Ill), menu (Il), HaOmromeHNe W ommcaHWE TPOIECCOB OKpAIMBAHUS
MJJaMEHH MWOHAaMU HATpusi, Kalus U Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPUAIIOB), UCClieJ0BaHuE aM(OTEPHBIX CBOMCTB T'HAPOKCHUIA ATTFOMUHUS U
TUJPOKCHAA IIMHKA, PEIICHUE dKCIEPUMEHTAIbHBIX 3a/1au 1o Teme «BaxHeliue
METaJUIbl U UX COCTMHEHUS.

XuMHS M OKPYXKAKOLIAS Cpeaa

BemecTtBa m marepuansl B IMOBCEAHEBHOW »XM3HM YeloBeKa. besomacHoe
MCIIOJIb30BaHUE BEILECTB M XMMHUYECKUX peakuuil B ObITy. [lepBasi momoinb npu
XHMHYECKUX 0KOTax U OTPaBJICHUSX.

XUMUYECKOE 3arpsi3HEHHE OKpYKarouied cpeabl (MpeaeiabHas I0mycTUMast
KOHIIEHTpalus BemecTB, nainee — [1/1K). Ponb xumMuu B penieHun dK0JIOrHYeCKUX
npooiem.

Xumuueckuii IKcnepumenm:

u3ydeHue oOpasloB MaTepuajoB (CTEKJO, CIIaBbl METAJUIOB, MOJMMEPHBIC
MaTepualbl).

Mexcnpeomemmnoie ceasu

Peanuzanus MeXNpeaIMETHBIX CBA3€M MPU M3YyYEHHMM XMMUHM B 9 Kiacce
OCYIIECTBJISIETCS. 4Yepe3 HCIIONb30BAHUE KaK OOIMMUX €CTeCTBEHHO-HAYYHBIX
MOHSATUM, TAK W MOHATHUM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTJIEIbHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO [IUKJIA.



OO1ue ecTeCTBEHHO-HAyUYHbIE MOHATHSA: HAY4HbIH (DaKT, TUIIOTE3a, 3aKOH,
TEOpHUs, aHalu3, CHHTE3, KiIacCu(puKalusi, NEPUOJAUYHOCTh, HaOIIOACHHE,
IKCIEPUMEHT, MOJCIHPOBAHUE, H3MEPEHHUE, MOJEJb, SIBICHHUE, MAaPHUKOBBIN
s eKT, TEXHOIOTHS, MaTEPHUAIIBI.

dusuka: maTepusi, aToM, JIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIM]I, U30TOIIBI,
PaNOaKTUBHOCTb, MOJIEKYJIa, AIIEKTPUIECKUI 3apsi, MPOBOJIHHKH,
MOJYIPOBOJHUKU, AUDICKTPUKH, (POTODIEMEHT, BEIIECTBO, TENI0, OOBEM,
arperaTHoe COCTOSIHUE BEIIECTBA, a3, pacTBOP, pACTBOPUMOCTb, KpUCTAJIINYECKas]
pemérka, CruiaBbl, (PU3MYECKUE BEIMYMHBI, €IWHULBI U3MEPEHUS, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1bI, COJHIIE.

buonorusi: ¢orocunres, npIxaHue, Ouocdepa, IKOCUCTEMA, MHHEPAIbHBIE
yI0OpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, TUTATEIbHBIC BEIIECTBA.

['eorpadusi: atmocdepa, ruapocdepa, MUHEpasbl, TOPHBIE IOPObI, OJIE3HBIE
UCKOIIaeMbl€, TOIUIMBO, BOJIHBIE PECYPCHI.



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

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pE3yJbTaTbl OCBOEHHUS IPOrPaMMbl OCHOBHOIO OOIIETo
o0Opa3oBaHMsI JOCTUTAIOTCS B XOA€ OOyYEHUST XUMHUU B E€IUHCTBE y4yeOHOU U
BOCIIUTATENBHON EATEIIBHOCTH B COOTBETCTBUU C TPAIAULIMOHHBIMU POCCUHMCKUMU
COLIMOKYJIbTYPHBIMH M JYXOBHO-HPAaBCTBEHHBIMH LIEHHOCTSIMU, HPHUHSATHIMH B
o0miecTBe MpaBWIaMM M HOPMAMH IOBEICHHMS M CIIOCOOCTBYIOT IIpoleccam
CaMOIIO3HAHUS, CAMOPA3BUTHS U COIIMAIN3ALIUN O0yYaOIIUXCSl.

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

1) naTpHOTHYECKOTO BOCTIMTAHNA

LIECHHOCTHOI'0 OTHOWICHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY
M HAYYHOMY HACIEIUIO, TTOHUMAaHHS 3HAYEHUS XUMHYECKOM HAyKH B JKHU3HU
COBPEMEHHOT0 OOILECTBA, CIIOCOOHOCTU BIAJETh JOCTOBEPHOW HH(pOpMaIMeil o
NEPENOBbIX JOCTHXKEHHUSIX W OTKPBITUSX MHPOBOM M OTEYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUAX 00 YCTpOHCTBE MHpa U OOIIECTBA;

2) rpasKAaHCKOr0 BOCITUTAHMS:

NIPEACTABICHUS] O COLMAIBHBIX HOPMAax W MNPABUJIAX MEKINYHOCTHBIX
OTHOUIEHUI B KOJUIEKTUBE, KOMMYHHKATUBHOM KOMIETEHTHOCTU B OOIIECTBEHHO
N0JIE3HOH, yd4eOHOMCCIIEJ0BATEIBCKOM, TBOPUECKON U IPYTUX BUIaX AEATEIbHOCTH,
TOTOBHOCTM K pa3HOOOpa3HOM COBMECTHOM JEATEIbHOCTH IpPHU BBINOJIHEHUU
y4eOHBIX, IO3HABATEIbHBIX 3a/a4, BBINOJHEHUHM XUMUYECKUX OSKCIIEPUMEHTOB,
CO3JaHUM y4E€OHBIX MPOEKTOB, CTPEMIICHHSI K B3AUMOIIOHUMAHUIO M B3AaMMOIIOMOIIIH
B MPOIECCE ATON yueOHOM AesTENbHOCTH, TOTOBHOCTH OLIEHUBATH CBOE MOBEJICHUE
Y TIOCTYNIKM CBOMX TOBApHILEH C MO3UIMM HPABCTBEHHBIX M IPABOBBIX HOPM C
y4ETOM OCO3HAHUSA IOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 TIO3HAHUSI

MHPOBO33PEHYECKHUE TPEJICTABICHUS O BEIIECTBE M XMUMHYECKOW pPEaKIMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHA HAYKHM M COCTAaBIISIOLINE
OCHOBY I TOHMMAaHHUS CYITHOCTH HAyYHOW KapTHHBI MHpa, NMPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEDHOCTSX PpAa3BUTHs NIPUPOIBI, B3aUMOCBA3AX 4YEJIOBEKa C
IIPUPOJHOU CPENOH, O POJIM XMMHUU B ITIO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

II0O3HABATEJIbHBIE MOTHUBBI, HAIIPaBJICHHBIE HA IIOJYyYEHUE HOBBIX 3HAHWUU IIO
XUMHH, HEOOXOauMbIe Uil OOBSCHEHUS HaOII0JaeMbIX TMPOILIECCOB U SIBICHUH,
M03HABATEJIbHOM, MHPOPMAIIMOHHON U YHTATEIbCKOM KYyJIbTYpbl, B TOM 4HCIE
HABBIKOB CaMOCTOSITENIBHOM pabOThl C y4eOHBIMH TEKCTaMH, CIPaBOYHOU



JUTEPATYPOH, JOCTYMHBIMA TEXHHUYECKUMHU CpPEICTBAMHU HWH(POPMAIIMOHHBIX
TEXHOJIOTHH;

WHTEpPEC K OOYyYCHHMIO M TIO3HAHUIO, JIFOO03HATEIBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  €caMOOOpa3OBaHMIO, TPOEKTHOM U  HCCIEIOBATEIbCKOM
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpPaBICHHOCTH M YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) popmMupoOBaHUS KYJbTYPbI 310POBbSI:

OCO3HAHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 370pPOBBIM 00pa3 >KM3HU, OCO3HAHWE MOCIEACTBUU U
HEIPUSATUE BPEIHBIX NMPUBBIYEK (YIOTPEOICHHS aJIKOTOJs, HAPKOTUKOB, KypEHHs),
HEOOXOJMMOCTH COOMIOJICHUST TpaBUi O€30MaCHOCTH Tpu  OOpalleHUuu ¢
XUMHUUYECKUMHU BEIIECTBAMH B OBITY U pEabHOM KU3HU;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEC K MPaKTUUYECKOMY U3yUYeHHUIO TTpodeccuil 1 Tpyaa pa3auyHoro poja,
YBaKEHHE K TPYAY U pe3ysibTaTaM TPYJI0BOM AEATEILHOCTH, B TOM YUCJIE HA OCHOBE
NPUMEHEHUS  MPEAMETHBIX 3HAaHMM 1O  XHMMHH, OCO3HaHHBIA  BBIOOD
WHJMBUAYAJILHOU TPACKTOPUHU MPOJIOHKEHUS 00pa30BaHUsl ¢ yUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
ycrnenrHon npodeccnoHaabHOM IeITeIbHOCTH U Pa3BUTHS HEOOXOAUMBIX YMEHHM,
TOTOBHOCTh aalTUPOBATHCS B IPOQPECCHOHATILHOM Cpejie;

6) IKOJIOrHYeCKOro BOCIIUTAHMS

HKOJIOTHYECKH 11eJIecO00pa3HOe OTHOIICHHUE K TPUPOAE KaK UCTOYHUKY KU3HU
Ha 3emJie, OCHOBE €€ CYyIIECTBOBAHMS, IOHMMAaHUE LEHHOCTH 3JI0POBOTO U
O6e3omacHOoro oOpas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(bU3NYEeCKOMY M TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IIEHHOCTH COOJIOJICHUS
npaBuJ 0€30MacHOTO MOBEICHUSI P padOTE C BEIIECTBAMU, a TAKKE B CUTYalUsIX,
YTPOKAIOIMINX 3J0POBbIO U KU3HU JIIOJEH;

CIIOCOOHOCTH TIPUMEHATH 3HAHUS, TOJydaeMble MPU WU3YYCHUH XUMUHU, IS
pelIeHns 3a7a4, CBSI3aHHBIX C OKPYKAIOUIEN TIPUPOIHON CPEIOU, IS TTOBBIIICHUS
YPOBHSI  DKOJIOTMYECKOM  KYJBTYpbl, OCO3HAHHUS TJIOOAJTBLHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJEM M IMyTed WX PEIICHHUS MOCPEICTBOM METOJ0B XHMUHU,
HKOJIOTHYECKOTO MBIIIJIEHUS, YMEHUS PYKOBOJACTBOBATHCS UM B MO3HABATEIBHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B cocraBe wMeTanpeaMETHBIX pE3yJbTAaTOB BBIICIAIOT 3HAYUMBIE IS
dbopMHUpOBaHUS MUPOBO33PEHUS OOIIICHAYIHBIC TTOHITHS (3aKOH, TEOPHS, TPUHITHTI,
runore3a, ¢akT, CHCTEMa, TPOIecC, OHKCIEPUMEHT W JApPYyroe.), KOTOphIC
WCITOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUYCOHBIX TPEIMETax W TO3BOJISIIOT Ha
OCHOBE 3HaHUUN M3 ATUX MPEAMETOB (OPMUPOBATH MPENCTABICHUE O LIEJIOCTHOM



HAyYHOW KapTHUHE MHPA, U YHUBEpCAJIbHbIC ydeOHbIE NeUCTBUS (ITI03HABATEIHHbIC,
KOMMYHUKATHBHBIC, DPETYJISATHBHBIC), KOTOpPHIE 00ECIeUnBarOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUIAHUPOBAHUIO M OCYIIECTBICHUIO y4eOHOMU
JIEATEIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jiornueckue JaeicTBuA:

YMEHHUSI HCIMOJB30BaTh MNPUEMBI JIOTUUECKOTO MBIIUICHUS MPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbIC
MPU3HAKK, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU THOHSATHUSIMH), HUCIOJIb30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SBJIICHUH, BRIOUpPATh OCHOBAHUS U
KpUTEpUU JJIsl KJIAcCUPUKAIIMU XUMHUYECKUX BEIIECTB M XUMHUUYECKUX PEaAKIUU,
YCTaHABJIMBATh MPUUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIY OOBEKTaMH HW3Yy4YCHHS,
CTPOUTH JIOTUUECKUE PaCCyXIAeHUS (MHAYKTHUBHBIC, ICTYKTUBHbBIC, 10 aHAJIOTHN),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YyMEHHUE TMPUMEHSATH B TPOIECCEe TMO3HAHUS TOHATUS (NIPEIMETHBIC U
METaNnpeIMETHBIC), CAMBOJIUYECKHUE (3HAKOBBIC) MOJICTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMHUYECKUN 3HaK (CHMBOJ DJIEMEHTAa), XHMHYecKas (opMmylia W YypaBHCHHUE
XUMHYECKON PeaklMy — MPH PEIICHUH y4eOHO-TTO3HABATEIbHBIX 33J1ad, ¢ YIETOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISBISATh M XapaKTepU30BaTh CYIIIECTBEHHbBIC
MPU3HAKUA U3yYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUMN,
BBISBIIAT,  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBCHHBIC CBSI3M U
MPOTHUBOPEUHS B U3yUAEMbIX MPOLIECCAX U SABICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAue€CTBE HHCTPYMEHTA
MO3HAHUS, @ TAK)KE B KAYECTBE OCHOBBI /ISl (JOPMUPOBAHUS TUIIOTE3BI TTO TTPOBEPKE
MPABWIBHOCTH BBICKA3bIBAEMBIX CYKJICHHI;

MPUOOPETCHUE OMbITa 110 IUIAHUPOBAHUIO, OpPraHU3AIlMd M IIPOBEACHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIaaTh 3a XOJ0M Mpolecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro pe3ynbTaT, popMyaupoBaTh 000O0IICHUS U
BBIBO/IBI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEOBAHUSI, COCTABIIATh OTUYET
O MPOJIeTTaHHOM padoTe.

Pabora c undopmanueii:

yMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HHGPOPMAIUIO
Pa3IMYHBIX BUJIOB U (OPM MPEACTABICHUS, MOJYyYaeMyl0 U3 pa3HbIX UCTOYHHKOB
(Hay4HO-TIOMYyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOus, pecypcel WHTepHETa), KPUTHUYECKH OIEHWBATH MPOTHBOPEYMBYIO U
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHHE MPUMEHATh Pa3IUYHbIE METOJbl U 3aMpOChl NMPHU MOUCKE U 0TOOpe
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JIAHHBIX, HEOOXOAMMBIX JJIsSi BBITTOJHEHUS
y4eOHBIX U TIO3HABATENBHBIX 33/1a4 OMPEEIEHHOTO TUIIa, TPUOOPETEHHE OTbITa B
o0nacTh MCHOJB30BaHUS HMHPOPMALMOHHO-KOMMYHUKAaTUBHBIX  TEXHOJIOTHUH,
OBJIAJICHUE KYJIbTYpOH aKTUBHOT'O MCIIOJIb30BAHMSI PA3JINYHBIX IOMCKOBBIX CUCTEM,
CaMOCTOSITENIHO BBIOMpaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUIIOCTPUPOBATh PEIIAEMbIE 337a4l HECIO0XXHBIMA CXEMaMH, JharpamMaMu,
Ipyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

YMEHHME HCIOJIb30BaTh M AHANM3UPOBATh B Ipouecce YydyeOHOH u
UCCIIEIOBATENbCKON NI€ATEIbHOCTY MH(POPMAIMIO O BIUSHUM MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIOPTa HAa COCTOSIHHE OKPYKAIOWIEH NPUPOJAHON
Cpellbl.

KoMMyHMKATHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHSA:

YMEHMSI 3a/1aBaTh BOMPOCHI (B XO€ Auayiora 1 (WIK) TUCKYCCUH) IO CYLECTBY
oOcyxnaeMoi TeMmbl, (OPMyIUpPOBaTH CBOU TMPEIJOKEHUS OTHOCUTEIHLHO
BBINIOJIHEHUS MPEJIOKEHHOM 3a/1a4u;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHBbIE  pe3yJbTaThl  IO3HABATEIbHOU
NEATEIbHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTaX; JEJaTh MPE3CHTALUIO
pe3yJabTaTOB BBIMOJIHEHHUS XUMHUYECKOTO 3KCIEpUMEHTa (J1abopaTOPHOTO OIbITA,
71a00paTOpHOI pabOTHI MO MCCIIEOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO MTPOEKTA);

yMEHUsI Y4eOHOrO COTPYAHUYECTBA CO CBEPCTHHKAMU B COBMECTHOM
IIO3HABATEJIbHOM W MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH P PELIECHUU
BO3HUKAIOIIKMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINPEICICHUE KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOThI U ApyTHe).

PerynsiTuBHbBIC YHHBeEpCaJbHbIe y4eOHbIe NeHCTBHSA:

YMEHUE CAMOCTOSATENBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHHPOBATh,
OCYUIIECTBJISITh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATEIbHOCTh, BBIOMpaTh Harboee 3ppeKTUBHbIE CIIOCOOBI pelieHusl yueOHbIX U
MO3HABATENIbHBIX 33/a4, CaAMOCTOSITEIbHO COCTaBJISATh WM KOPPEKTUPOBATH
MPEUIOKEHHBIM  QITOPUTM  JEHUCTBUWA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJTy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCIIOJIB30BATh M aHAIIM3UPOBATh KOHTEKCTHI, IPEIAracMble B YCIOBUU 3aJaHUN.

INPEAMETHBIE PE3YJIBTATDBI

B cocraBe mpeAMETHBIX pe3yabTaTOB IO OCBOCHHUIO 0053aTE€IHHOTO
COJEpKaHusl, YCTAaHOBJIEHHOTO JaHHOW deaepaibHOH pabouell MmporpamMmon,
BBIJIEJISIIOT: OCBOEHHBbIE OOYYalOIIMMMCS HAay4HbIE 3HAHUS, YMEHHUS U CIOCOOBI



JNEUCTBUM, BUABl JESITEIBHOCTA IO T[OJY4YEHUIO HOBOTO 3HAHHWS, €ro
WHTEPIPETALNH, TIPEOOPA30BAHUIO U MPUMEHECHUIO B PA3TUIHBIX YICOHBIX U HOBBIX
CUTYyaIHUsX.

K xonIy oOyuenus B 8 kj1acce npeMeTHbIE PE3yJIbTaThl Ha 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHI: aTOM, MOJIEKYJa,
XUMHUYECKUN DJIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BELIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIEGHTHOCTh, OTHOCUTEJIbHAS aTOMHAs U
MOJIEKYJIIpHAsE Macca, KOJWYECTBO BEIECTBAa, MOJIb, MOJIApHAs Macca,
MaccoBas JI0JIsl XUMUYECKOTO 3JIEeMEHTa B COSTMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJI, KHUCJIOTA4, OCHOBaHUE, COJb, DJIEKTPOOTPUIATEIBHOCTh, CTEIECHBb
OKHCIICHUS, XUMHUYECKasl peakius, Kiaccupukaius peakiui: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEAKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BON A EKT peakinmy,
SAJIpO aToMa, JIEKTPOHHBIN CIION aToMa, aTOMHasi OpOUTalIb, paANyC aToMa,
XUMUYECKasl CBSA3b, MOJISIPHAS U HEMOJISIpHAS] KOBAJICHTHAsI CBSI3b, MOHHAs
CBSI3b, HWOH, KAaTHOH, AaHWOH, pacTBOpP, MaccoBas JOJs BeIEeCTBa
(mporieHTHAsI KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKUX TMOHITUH H
MPUMEHSITh 3TU TTOHSATHUS MPU OMKUCAHUU BEUIESCTB U UX MPEBPAIICHUN;

e HCHOJIb30BaTh XUMHUYECKYH) CHUMBOJUKY IS COCTaBlieHHs (popmyn
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e ONpENENsATh BAJCHTHOCTh aTOMOB 3JIEMEHTOB B OWHAPHBIX COCIUHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMNPEAEIEHHOMY KJacCy COEIUHEHHM Mo
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAas M HOHHAs) B
HEOPTaHUYECKUX COCAUHEHUSX;

e packpbiBaTb cMbIciH [lepuomnueckoro 3akona JI. W. Menaeneena:
JIEMOHCTPUPOBATh TOHUMAHHUE TEPUOJAMYECKON 3aBHCUMOCTH CBOWMCTB
XUMHUUYECKUX DJIEMEHTOB OT MX moJioxkeHus B Ilepuomuueckoit cucreme,
3aKOHOB COXPAHEHMS MacChl BEIIECTB, IMOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUY€HUSsI, 3aKOHAa ABOTrajipo;

e ONUCHIBATH W XapakTepuszoBaTh TabmuuHyt0 Qopmy Illeprogudeckoit
CUCTEMbl XHMHMUYECKHX OJJIEMEHTOB: pa3ju4aTh I[IOHATHUS «TJaBHAs
noarpynmna (A-rpynmna)» u «mnobdoyHas noarpymnmna (b-rpynmna)», mManeie u
OONbIIME TIEPUOIBI, COOTHOCHTH OOO3HAYEHUS, KOTOPHIE HMEIOTCS B
tabmume «llepuoamueckass cucrema xumudeckmx osaementoB I .
MeHnieneeBay € YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB



XUMHYECKHX 3JIEMEHTOB (COCTaB U 3apsij AApa, 00IIee YuciIo JIEKTPOHOB U
pacnpeiesIeHUe UX 0 JIEKTPOHHBIM CIIOSIM);

KJIACCU(PUIIMPOBATh XMMHUUYECKUE SJIEMEHThI, HEOPraHUYECKHE BEIIECTBA,
XUMHUYECKUE PeaKuu (M0 YUCIY M COCTaBY YYACTBYIOIIMX B PEAKIIHUH
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapakTepu30BaTh (OMUCHIBATh) OOIIME XUMHUYECKHUE CBOMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOJATBEPKIas OMUCAHUE TPUMEPAMU MOJIEKYISPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXHOCTHM TMPOTEKAHUS XHWMHYECKHUX [MPEBPALICHUI B
Pa3JIMYHBIX YCIOBUSIX;

BBIYHCIIATh OTHOCUTEIbHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MacChl BEILIECTB,
MacCOBYIO JIOJIF0 XHMHUYECKOrOo »3JeMEeHTa Mo (opMyse COeAUHEHUS,
MacCOBYIO JIOJIIO BELIECTBA B PACTBOPE, TPOBOAUTH PACUETHI 10 YPABHEHUIO
XAMHUYECKOMN pEaKIuy;

MIPUMEHSITH OCHOBHBIE OINEPAIIMK MBICIUTEIBHOU JEATEIbHOCTH — aHAJIU3 U
CUHTE3, CpaBHEHHE, OO0O0OIIeHHEe, CHUCTeMaTu3aluio, Kiaccu(ukaiuio,
BBISIBJICHUE TMPUUYUHHO-CJIEACTBEHHBIX CBSI3€M — IJI1 M3Y4YEHUS CBOWCTB
BEIIECTB M XHUMHUYECKUX PpPEaKLHi, €CTECTBEHHO-HAY4YHbIE METObI
NO3HAHUA — HAOJIOJICHUE, U3MEpPEHUE, MOJCIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICICHHBIN);

CJIEIOBATH MPaBUJIaM MOJIb30BAHUS XUMHUECKOU MOCYA0U 1 JIA00PaTOPHBIM
o0opyZOoBaHUEM, a TaKXe TmpaBuWiaM OOpalleHHs C BEIIeCTBAMU B
COOTBETCTBHM C HMHCTPYKIMSIMH TIO BBINOJTHEHUIO J1aOOpaTOPHBIX
XUMHUYECKUX OMBITOB O NOJYYEHHUIO U COOMPAHUIO ra3000pa3HbIX BEIIECTB
(BomopoJia M KHCIIOpOJa), MPUTOTOBJICHUIO PACTBOPOB C ONPEAEIEHHOU
MacCOBOM J10JIell PacTBOPEHHOIO BEIIECTBA, IMIAHUPOBATh M MPOBOJIUTH
XUMHUUYECKUE DKCIIEPUMEHTHI MO PAaClO3HAaBAHUIO PACTBOPOB WIEIOUEH U
KHUCJIOT C TOMOILIbIO MHIUKATOPOB (JJAaKMYC, (eHON(PTAICHH, METUIOPAHK

U pyTHE).

K xoHiy 00yueHus B 9 kJjiacce rnpeaMeTHbIC pe3yJIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

pPacCKpbIBaThb CMBICH OCHOBHBIX XUMHYECKUX IOHATHH: XUMHUYECKUU
DJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTUOH, aHHWOH, NPOCTOE BELIECTBO,
CJI0’KHOE BEIIECTBO, BAJECHTHOCTb, JJIEKTPOOTPULATEIIBHOCTD, CTEIEHb
OKHCIICHUS, XUMHUECKas PeaKiusi, XUMUYeCKasi CBS3b, TEIIOBOU 3PdeKT
peakiuuu, MOJb, MOJSIpHBIM  00BEM,  PACTBOp,  BJIEKTPOJIHTHI,
HEDJIEKTPOJIUTHI, JJIEKTPOJIMTHYECKAS IUCCOLMALUA, PEAKUHH HOHHOIO
oOMeHa, KaTaau3aTop, XHMHUYECKOE paBHOBecHE, oOOpaTUMble U



HEOOpaTUMbIE PEaKIMK, OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIE PEAKITUH,
OKHCJIUTENb, BOCCTAHOBUTEIb, OKUCIICHUE U BOCCTAHOBJICHUE, AJUIOTPOIIHS,
aM(pOTEPHOCTb, XUMHYECKast CBSI3b (KoBayieHTHa, MOHHAs,
MeTayuInyecKas ), KpucTaInyeckas peeéTka, Koppo3us METauioB, CILIABHI,
CKOPOCTh XMMHUYECKOW pEaKUuu, MPEAEIbHO JOMYCTUMAas KOHLEHTPALUS
ITJIK BemiecTBa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHU U
MPUMEHSTh 3TU OHATHUSA MPU ONMCAHUU BEILIECTB U UX MPEBPAILICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJII COCTaBlIeHUS (GopMyd
BEILIECTB U YPABHEHU XUMHUYECKUX PEAKIIHII;

OMPENIENATh BaJIGHTHOCTb U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCMHECHUAX PA3JIMYHOTO COCTaBa, MPUHAMJICKHOCTh BEIIECTB K
ONpeNeIEHHOMY KJIacCy CO€IMHEHUU 1o ¢dopmyiaM, BHJI XHUMHYECKOU
CBs3M (KOBaJCHTHAsl, WOHHAsA, MeETaUIMuecKas) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOIO BEILIECTBA;

packpsiBath cMmbIica [lepuonmueckoro 3akona JI. M. MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHWMAaHHWE: OIKCHIBATh W XapaKTepU30BaTh
Tabnuunyo Gopmy Ilepuogmdeckoid CUCTEMBbI XUMHUYECKUX AIIEMEHTOB:
pa3iuyath TMOHSITHS «rjaBHas mnoiarpynna (A-Tpynma)» u «moOouyHast
noarpynmna (b-rpymnma)», manbie u  OONbIIME MEPUOJABI, COOTHOCHUTH
0003HauYeHUs1, KOTOPbIC UMEIOTCS B IEPUOIMUECKON TaOIUIIE, C YNCITOBBIMH
XapaKTepUCTUKAMH CTPOEHUS aTOMOB XUMHYECKHUX 3JIEMEHTOB (COCTaB U
3apsin  sanapa, oOllee YUCIO DJJISKTPOHOB U pacHpeesieHue HX 10
AIIEKTPOHHBIM CJIOSIM), OOBACHATH OOIIME 3aKOHOMEPHOCTH B U3MEHEHUU
CBOMCTB 3JIEMEHTOB M UX COCIMHEHUH B Mpejenax MajblX NEPUOJIOB U
IJIaBHBIX HMOJATPYMH C YYETOM CTPOCHUS UX aTOMOB;

KJIaCCU(UIIMPOBATh XUMUUYECKHE DJIEMEHTHI, HEOPraHUYECKHE BEIECTBA,
XUMHUYECKUE peakiuu (10 YHUCIy U COCTaBY YYaCTBYIOIIMX B pPEaKIIUH
BEILIECTB, MO TEIJIOBOMY 3(P(DEKTy, MO M3MEHEHHUIO CTEIICHEW OKHUCIICHUS
XHMHUYECKUX JJICMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOIMME U CHENUPUISCKUE XUMHYECCKUE
CBOMCTBAa TIPOCTBIX M CJOXHBIX BEIIECTB, MOJITBEPXKIAs OMNUCAHUE
pUMEpPaMHU MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHHUW COOTBETCTBYIOLIHX
XAMHUYECKUX PEAKIUN;

COCTaBIIATh YPABHEHUS DJEKTPOIUTUYECKOW JIUCCOLMAIIMU  KHCIOT,
LIEJI0YEH U COJIEH, ITOJIHBIE U COKPAILIEHHBIE YPABHEHUS PEAKIUA HOHHOTO



oOMEHa, ypaBHEHHUS PEaKIUid, TOATBEPKIAIOMINUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEKTy BEIIECTBAMU PA3IMYHBIX KJIACCOB;
pacKphIBaTh CYITHOCTh OKHCJIHTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKITUI
MIOCPEJCTBOM COCTABJICHUSI DJICKTPOHHOTO OaJlaHCca ATUX PeaKInii;
MIPOTHO3UPOBATh CBOWCTBA BEILECTB B 3aBUCHUMOCTH OT HMX CTPOCHUS,
BO3MOKHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBpAIICHUN B Pa3IUIHBIX
YCIIOBHSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MAacChI BEIIIECTB,
MacCCOBYIO JIOJIF0O XHMHYECKOIo J3JIeMeHTa Mo ¢dopmylsie COCIUHEHUS,
MaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOAUTH PACUETHI 110 YPAaBHEHUIO
XAMHUYECKOMN pEaKIny;

COOJTI0IaTh TIPAaBMIIA MTOIH30BAHNS XUMUYECKON TIOCYI0H U 1a00paTOPHBIM
o0opy/ioBaHMEM, a TaKXe TMpaBwia oOpalieHus C BeEIIeCTBAaMU B
COOTBETCTBMM C HHCTPYKIUSIMH TIO BBIIOJHEHHUIO J1a0OpPaTOPHBIX
XUMHUYECKUX OIBITOB 110 TIOJYYCHHUIO U COOMPaHUIO Ta3000pa3HbIX BEIICCTB
(aMMmaka M yriaeKkHucIioro rasa);

MIPOBOJIUTH PEAKITUH, TOATBEPKIAFOIINE KaYeCTBEHHBIN COCTAB PA3INIHBIX
BCIIIECTB: PACIIO3HABATH OIBITHBIM ITyTEM XJIOpUI-, OpPOMHI-, HOIUI-,
kapOoHat-, docdar-, cuamkar-, cyiabdar-, THIAPOKCHI-UOHBI, KaTHOHBI
aMMOHHUSI W HMOHBI W3YYCHHBIX METAJUIOB, MPUCYTCTBYIOIINE B BOJIHBIX
pacTBOpax HEOPTaHUICCKUX BEIIECTB;

MIPUMEHSITH OCHOBHBIC OTIEpPAIIMH MBICIIUTEIILHOM JEATEIbHOCTH — aHAJIU3 U
CUHTE3, CpaBHEHHE, 0000ICHNE, CHCTEMAaTH3aIINIO, BBISIBIICHHE TPUYNHHO-
CIICJICTBEHHBIX CBSI3€H — JUIS M3Y4YEHUs] CBOMCTB BEIIECTB U XUMHYCCKHX
peakmuii, E€CTECTBEHHO-HAyYHbIC METOABl TO3HAHUS — HaOIIICHHE,
U3MEpPEHUEe, MOJICIIMPOBAHUE, SKCIEPUMEHT (PeaibHbI U MBICICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
Ne HaumenoBaHue pa3jiesioB u
n/n TeM NPOrpaMMbl

Pasznen 1. HepBona'{anLHHe XUMHNYECCKHUEC TTIOHATUSA

Xumusa — BakHast 00J1aCTh
€CTECTBO3HAHUS U

11
MPAKTUYCCKOU ACATCIIbHOCTU
YCIO0BCKa

1.2 BeH.IeCTBa U XUMHNYCCKUC

peakiuu

Hroro no pasneny

KoanuecTBo 4acoB

Bcero

15

20

KoHnTpoJbHbie
padoThI

Pasnen 2. BaxkHeiime npeacTaBuTe/ M HEOPraHMYECKUX BelIeCTB

Boznyx. Kucnopog. Ilonstue

2.1
00 okcuaax
29 Bonopoa. Ilonstue o
' KHCJIOTaX U COJIAX
23 Bopa. PactBopsl. IlonsTne
' 00 OCHOBAHUSX
OCHOBHEIE KJIACCHI
2.4 HEOPTraHUYECKHUX

COEeTUHEHNN

Hroro no pazneny

6

11

30

IIpakTH4eckue
padoThI

JaekTpoHHbIe (HU(pPOBbHIE)
o0pa3oBaTe/ibHbIE PECYPCHI

https://m.edsoo.ru/YNVJIX660G

https://m.edsoo.ru/ONNXR1VFOQ

https://m.eds00.ru/D5BORTY30

https://m.edsoo.ru/5D61JZ6PS

https://m.edsoo.ru/M1315KJBM

https://m.eds00.ru/OT5A5S5MOWT



https://m.edsoo.ru/YNVJX660G
https://m.edsoo.ru/ONNXR1VF0
https://m.edsoo.ru/D5BORTY3O
https://m.edsoo.ru/5D61JZ6PS
https://m.edsoo.ru/M13I5KJBM
https://m.edsoo.ru/0T5A5M0WT

Paznea 3. Ilepuoanueckuii 3axkoH u [lepuoanyeckas cucrema xumuieckux 3jemenToB Jl. U. MenaeneeBa. CTpoeHue aToOMOB.

XumMuueckasi cB3b. OKHCINTEIbHO-BOCCTAHOBUTEIbHbBIE peaKknuu

Ilepuonnueckuii 3aKOH U
Ilepuonnueckas cucrema

3.1 XHUMUYCCKHX JIEMEHTOB JI.
N. MenpeneeBa. CTpoeHue
aToMa

XUMHYECKASA CBI3b.
OKHUCITUTENBHO-
3.2

BOCCTAHOBUTCIIbHBIC
peakiuu

Hroro no pazneny

PesepBHOE Bpems

OBILIEE KOJIMYECTBO YACOB
[10 ITPOT'PAMME

15

68

https://m.edsoo.ru/TCBIBVWFZ

https://m.edsoo.ru/F6AOASDPF

https://m.edsoo.ru/LRYWBJPES

https://m.edsoo.ru/KQBD02J69



https://m.edsoo.ru/TCBJBVWFZ
https://m.edsoo.ru/F6AOA8DPF
https://m.edsoo.ru/LRYWBJPES
https://m.edsoo.ru/KQBD02J69

9 KJIACC

Ne
n/n

HaumeHoBaHue pa3/iesioB U TeM
NMPorpamMmbl

Pa3nea 1. BemecTBo U XuMH4YecKHe peakiun

11

1.2

1.3

[ToBTOpeHME U yriyOJIeHHE 3HAHUHN
OCHOBHBIX pa3/esioB Kypca 8 kjacca
OcHoOBHBIE 32aKOHOMEPHOCTHU
XUMHUYECKHUX PEeaKIIHii

DNEKTPOIUTHYECKAs JUCCOLUAIIMS.
XUMHUYECKUE PEAKIIMU B PACTBOPAX

Hroro no pasneny

Pasznea 2. Hemeraaianl 1 HX coeNHEHUS

2.1

2.2

2.3

2.4

OO0mias XxapakTepuCTUKa XUMHUECKUX
aneMeHToB VIIA-rpymmsl. ["anorenst

OO011ast XapaKTepUCTHKA XUMHYECKUX
snemeHToB VIA-rpynnsl. Cepa u eé
COEZIMHEHUs

OO011ast XapaKTepUCTHKA XUMHYECKUX
anemMeHToB VA-rpymisl. A30t, pochop u
UX COEIMHEHUS

OO01mmast XxapaKTepPUCTHKA XUMHUYECKIX
anemeHToB |VA-rpynnel. Yraepoa u
KPEeMHUH U UX COeTMHEHHUS

Hroro no pazneny

KoanuecTBo 4acoB

Beero KoHTpoJbHbIe
padoTshI
5 1
4
8 1
17
4
6
7
8 1
25

IIpakTHYeckue
padoTsbI

JekTpoHHbIe (HU(pPOBHIE)
o0pa3oBaTe/bHbIE Pecypchl

https://m.edsoo.ru/EQETUT35Z

https://m.edsoo.ru/AFN4LWG7U

https://m.edsoo.ru/KODUR50VV

https://m.eds00.ru/ZTN1F700I

https://m.edsoo.ru/P3DHMFB09

https://m.edsoo.ru/VOXDOUX2S

https://m.edsoo.ru/JPJ200VJX



https://m.edsoo.ru/EQETUT35Z
https://m.edsoo.ru/AFN4LWG7U
https://m.edsoo.ru/KODUR50VV
https://m.edsoo.ru/ZTN1F7OOI
https://m.edsoo.ru/P3DHMFB09
https://m.edsoo.ru/VOXD0UX2S
https://m.edsoo.ru/JPJ2OOVJX

Pa3gea 3. MeTaaabl M UX cOeIMHEHUA
3.1 OO01e CBOMCTBA METAJLIOB

3.2 Baxueiiime MeTauibl 1 UX COEINHEHUS
Hroro no pazneny

Pa3znen 4. Xumus U OKpysKamomas cpeaa

41 BemectBa 1 maTepuansl B KU3HU
' yesjoBeKa

Hroro no pasneny

PesepBHOE Bpems

OBILIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

16
20

68

https://m.edsoo.ru/GHV2L6NJ8

https://m.edsoo.ru/EFKQW9HZI

https://m.edsoo.ru/TENBWEF7Y

https://m.edsoo.ru/FY5RY75R9



https://m.edsoo.ru/GHV2L6NJ8
https://m.edsoo.ru/EFKQW9HZI
https://m.edsoo.ru/TFNBWEF7Y
https://m.edsoo.ru/FY5RY75R9

HOYPOYHOE INIVIAHUPOBAHUE

8 KUIACC
Ne
w/n Tema ypoka

IIpenmer xumuu. Posb xumuu B
JKU3HM yenoBeka. Tena u
BEILECTBA

IIonsTue o METOAax IIO3HAHUA B
XHUMHHU

[TpakTuueckas padorta Ne 1
«IIpaBuna paboThI B
nabopaTtopuu U NpUEMBI
oOpaitieHus ¢ 1abopaTOpHBIM
000pyT0BaHUEM

YucThle BEelecTBa U CMECH.
Crnioco0sl pazzeneHus: cmecei

[TpakTryeckas padora Ne 2
«Paznenenue cmeceii (Ha
MIpUMEPE OYUCTKU MOBAPEHHOM
COJIN)»

ATOMBI 1 MOJIEKYJTBI
XUMHUYECKUE AIIEMEHTHI. 3HAKU
(CMMBOJIBI) XUMUYECKUX
3JIEMEHTOB

HpOCTBIe " CJIIOKHBIC BEIICCTBA

ATOMHO-MOJIEKYJISIPHOE YICHUE

KoanuecTBo 4acoB

Bcero

KoHnTpoJbHbie
padoThI

IIpakTHYeckue
padoTshI

JlaTa
U3y4eHus

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE PECYPCHI

https://m.edso0.ru/L62DS2CZR

https://m.edsoo.ru/9ZJAEW050

https://m.edsoo.ru/L5EW4353D

https://m.edsoo.ru/6TME21FW8

https://m.edso0.ru/K3LS5MCRY

https://m.edsoo.ru/BLS04WTBS§

https://m.edsoo.ru/AH3D4DNAX

https://m.edso0.ru/DXJBSTJ95

https://m.edsoo.ru/IMOBJ3QZ5



https://m.edsoo.ru/L62DS2CZR
https://m.edsoo.ru/9ZJAEW050
https://m.edsoo.ru/L5EW4353D
https://m.edsoo.ru/6TME21FW8
https://m.edsoo.ru/K3LS5MCRY
https://m.edsoo.ru/BLS04WTB8
https://m.edsoo.ru/AH3D4DNAX
https://m.edsoo.ru/DXJBSTJ95
https://m.edsoo.ru/1MOBJ3QZ5

10

11

12

13

14

15

16

17

18

3aKOH IOCTOSIHCTBA COCTaBa
BelIeCTB. XUMUYECKast
dbopmyna. BaneHTHOCTh aTOMOB
XUMHYECKHX 3JIEMEHTOB

OrHOCUTEIbHAA aTOMHAs Macca.

OTtHocuTeIbHASI MOJIEKYJISIPHAS
Mmacca

MaccoBas 1019 XUMHYECKOTO
3JIEMEHTA B COCIUHEHUH

KonuuectBo BemecTBa. Modb.
MounsipHas macca

Ddu3znueckre U XUMHUYECKIE
siBIIeHUS. XUMHYECKas peaKnuusd

[Ipu3naku u ycnoBus
IIPOTEKAHUS XUMUYECKUX
peaKkuuit

3aKOH COXpPaHEHMsI MaCcChI
BEILECTB. XUMHUUECKUE
YpaBHEHUS

Brruucnenus konuvecTsa,
Macchl BEIIECTBA 11O
YPaBHEHUSAM XUMUYECKHUX
peakuuin

Knaccudukanmst xumMmuaeckux
peakiuit (CoeTMHEHUS,
pa3NoXKEeHUs], 3aMEeILEHNU,
oOMeHa)

https://m.edsoo.ru/IMC496FX6

https://m.edsoo.ru/PIZPCIMDX

https://m.edsoo.ru/GHV580QMVE

https://m.edsoo.ru/368UNL5Y?2

https://m.edsoo.ru/YZM8S6ATH

https://m.edsoo.ru/N6DVNJKQ5

https://m.edsoo.ru/M8DS4IHVM

https://m.edsoo.ru/LUY9U3EQE

https://m.edso0.ru/L4807LAGB



https://m.edsoo.ru/IMC496FX6
https://m.edsoo.ru/PIZPCIMDX
https://m.edsoo.ru/GHV58QMVE
https://m.edsoo.ru/368UNL5Y2
https://m.edsoo.ru/YZM8S6ATH
https://m.edsoo.ru/N6DVNJKQ5
https://m.edsoo.ru/M8DS4IHVM
https://m.edsoo.ru/LUY9U3EQE
https://m.edsoo.ru/L48O7LAGB

19

20

21

22

23

24

25

26

M. B. JIoMOHOCOB — y4€HBIN-
sHnukioneauct. O0o0IEeHue nu
cUCTEMAaTHU3aLUs 3HAHUN

KontponsHas padora Nel mo
TeMe «BeliecTBa 1 XUMHUYECKHE
peakIum»

Bo3ayx — cMmech razos. CoctaB
Bo3ayxa. Kucinopon — anemeHT
U npocToe BemectBo. O30H

dusnyeckue 1 XUMHYECKUE
CBOMCTBA KMCIIOpOaa (peaKIuu
OKHCJIeHHUs, TopeHue). [Tonsatue
00 okcHaax

Crioco0b! nostyueHust
KHCJIOpO/ia B J1AOOPaTOpUH U
IIPOMBIIIJIEHHOCTH.
[TpumeHneHne kuciaopoa

TennoBoii 3¢ ekt XuMuIecKoi
peaKuu, MOHATHE O
TEPMOXHUMHUYECKOM YpaBHEHHH,
9K30- U SHJIOTEPMUYECKHUX
peaKIusIx

TormBo (HepTh, yroib u
MeTaH). 3arpsa3HeHue Bo3lyxa,
CHOCOOBI €ro MpeIoTBpaIleHHUs
[TpaxTrueckas paborta Ne 3 o
teme «Ilonydyenue u cobupanue
KHCJIOPO/ia, U3yYEHHE eTo
CBOMCTB»

https://m.edsoo.ru/P1IWARH3AB

https://m.edsoo.ru/ON62SNERU

https://m.edsoo.ru/XONONRN1P

https://m.edsoo.ru/FBS1JRKMB

https://m.edsoo.ru/VJWB6A2RD

https://m.edsoo.ru/PNMKJZHKX

https://m.edsoo.ru/USNY5UUW?2

https://m.edsoo.ru/5516UHX3R



https://m.edsoo.ru/P1WARH3AB
https://m.edsoo.ru/0N62SNERU
https://m.edsoo.ru/X0NONRN1P
https://m.edsoo.ru/FBS1JRKMB
https://m.edsoo.ru/VJWB6A2RD
https://m.edsoo.ru/PNMKJZHKX
https://m.edsoo.ru/U5NY5UUW2
https://m.edsoo.ru/5516UHX3R

27

28

29

30

31

32

33

34

35

36

Boxopon — aneMeHT u mpocToe
BeniecTBo. Haxoxnenue B
pupoze

DuU3NYECKUE U XUMUYECKUE
CBOICTBa BOJOPO/IA.
[Ipumenenue Bogopona

ITousTHe 0 KUCIIOTaX U COJISIX

CrniocoOslI MoydeHus BOAOpoaa
B JabopaTopuu

[IpakTuueckast padora Ne 4 o
teme «llonydyenue u cobupanue
BOJIOPO/1a, U3YYECHHUE €TO
CBOMCTB»

MonsipHblii 006EM Ta30B. 3aKOH
ABoraapo

Brruncnenus o0béma,
KOJINUECTBA BEIIECTBA r'a3a Mo
€ro U3BECTHOMY KOJIMYECTBY
BEIIECTBA U 00BbEMY

Brruncienus o0bEMOB ra3os 110
YPaBHEHUIO PEAKLIUHA Ha OCHOBE
3aK0HA 00BEMHBIX OTHOIIEHUH
ra3oB

dusznueckre U XUMHUUECKHE
CBOMCTBA BOJIbI

CocraB ocHoBanuii. Ilonsatue 00
WHIUKATOpax

https://m.edsoo.ru/\WD392ACWB

https://m.eds00.ru/0SZ28459R

https://m.edsoo.ru/TMWNIVC43

https://m.edsoo.ru/C9TO9UCIP

https://m.edso00.ru/SS3WAX33K

https://m.edso0.ru/M3KSO10DQ

https://m.edso0.ru/MXGOY304M

https://m.edsoo0.ru/9TQ8AXABY

https://m.edsoo.ru/7AOGFZK4R

https://m.edsoo.ru/IXB2W6I1VL



https://m.edsoo.ru/WD392ACWB
https://m.edsoo.ru/0SZ28459R
https://m.edsoo.ru/TMWNIVC43
https://m.edsoo.ru/C9TO9UCIP
https://m.edsoo.ru/SS3WAX33K
https://m.edsoo.ru/M3KSO1QDQ
https://m.edsoo.ru/MXGOY3O4M
https://m.edsoo.ru/9TQ8AXABY
https://m.edsoo.ru/7AOGFZK4R
https://m.edsoo.ru/IXB2W6IVL
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38

39

40

41

42

43

44

45

46

Bopa kxak pactBopuTes.
HacebliieHHbIe ¥ HEHAChIILEHHbIE
pactBOpbl. MaccoBast 107151
BEIIIECTBA B pacTBOpE

[IpaxTuueckas padora Ne 5 o
teMe «lIpurorosnenue
pPacTBOPOB C ONpeAeIEHHOM
MacCOBOM J10JIeil paCTBOPEHHOTO
BEIIIECTBA»

KonTtponpsHas padora Ne2 mo
teme «Kucnopon. Boxopon.
Bona»

OKcHuIBI: COCTaB,
KJIacCU(UKaIMsl, HOMEHKIIATypa

HonyquI/Ie U XUMHWYCCKHUEC
CBOMCTBaA KHCJIOTHBIX,
OCHOBHBIX U aM(bOTepHLIX
OKCHJO0B

OcHoBaHus: cOCTaB,
KIlaccu(UKaIis, HOMEHKIaTypa
[Tonyuenue u xummuueckue
CBOMCTBAa OCHOBaHUM

Kucnotsl: cocras,
KJIaccU(UKalus, HOMEHKIIaTypa
[lonydenne n xumMnyeckue
CBOICTBa KMCIIOT

Comnu (cpennue):
HOMEHKJIaTypa, CITIOCOOBI

https://m.edsoo.ru/MKHXPOFH4

https://m.edsoo.ru/MWXUKPAUOA

https://m.edso0.ru/JM7935DRY

https://m.edsoo.ru/5TEFSJINAY

https://m.edsoo0.ru/8JAZ9YWS2

https://m.edsoo.ru/5U397HUSC

https://m.eds00.ru/GD9A28ROE

https://m.edsoo.ru/Q6U4WEBKY

https://m.edso0.ru/Z2GCRN45W

https://m.edsoo.ru/JSNUIM9TJ



https://m.edsoo.ru/MKHXP0FH4
https://m.edsoo.ru/WXUKPAUOA
https://m.edsoo.ru/JM7935DRY
https://m.edsoo.ru/5TFSJJNAY
https://m.edsoo.ru/8JAZ9YWS2
https://m.edsoo.ru/5U397HU5C
https://m.edsoo.ru/GD9A28ROE
https://m.edsoo.ru/Q6U4WEBK7
https://m.edsoo.ru/Z2GCRN45W
https://m.edsoo.ru/JSNUIM9TJ

47

48

49

50

51

52

53

54

55

MOJIYYCHHS, XUMUYECKUE
CBOMCTBA

[IpaxTuueckas padora Ne 6.
Pemenne skcniepuMeHTaIbBHBIX
3aj1a4 1mo reMe «OCHOBHEIC
KJIACChl HEOPTaHUYECKUX
COEIUHEHUI)

FeHeTI/ILIeCKaSI CBi3b MG)KIIy
KJIaCCaMU HEOPraHUYECKUX
COEIMHEHUU

O0600I11IeHNE U CUCTEMATU3AIUS
3HAHUU

KonTponbnas paborta Ne3 no
TeMe "OCHOBHBIE KJIACCHI
HEOPraHUYECKUX COeAMHEHUI"

[IepBble ONBITKH
KJIacCU(PUKAIMU XUMHUYECKUX
snemeHToB. [loHsTHE O rpynmax
CXOJIHBIX 3JIEMEHTOB
Ilepronnueckuii 3aKOH 1
Ilepronnueckas cucrema
XUMHYECKHUX 3jieMeHToB J[. 1.
Menpeneena

[Tepuonpl, TpymIbl, TOATPYIITHI
Crpoenue atomoB. CoctaB
aTOMHBIX sifep. M3oTormbl

CtpoeHue IeKTPOHHBIX
000JI0YEK aTOMOB DJIEMEHTOB

https://m.edso00.ru/58D13JF7V

https://m.edsoo.ru/YDS6ZRE31

https://m.edsoo.ru/STBUOEEYN

https://m.edsoo.ru/AFA7IDULD

https://m.edsoo.ru/CO0V3CC214

https://m.edsoo.ru/X9F1NR3U8

https://m.edsoo.ru/NOMWWJIRXN

https://m.edsoo.ru/IMUDOMR5H

https://m.eds00.ru/T95YNV8B2



https://m.edsoo.ru/58D13JF7V
https://m.edsoo.ru/YDS6ZRE31
https://m.edsoo.ru/S7BUOEEYN
https://m.edsoo.ru/AFA7IDULD
https://m.edsoo.ru/C0V3CC214
https://m.edsoo.ru/X9F1NR3U8
https://m.edsoo.ru/NQMWWJRXN
https://m.edsoo.ru/IMUD0MR5H
https://m.edsoo.ru/T95YNV8B2

56

57

58

59

60

61

62

63

64

[Tepuoanueckoii cucremsl /1. U.
Meupeneena

XapakTepucTUKa XMMUYECKOT O
3JIEMEHTA 10 €r0 MOJIO0KEHUIO B
[Tepnonnueckoii cucreme /1. U.
Menneneena

3nauenue [leprnoandeckoro
3aKOHAa JJI Pa3BUTHUS HAYKH U
npaktuku. J[. 1. MenneneeB —
Y4€HBIN, IEAAror U rpaskIaHuH

PesepBuslit ypok. O60011eHNE U
cucTeMaTHu3anus 3HaHui /
Bcepoccuiickas npoBepoyHas
pabora

Konrtponsnas padora Ne4 o
TeMe «CTpoeHHe aToma.
XuMHUECKas CBSI3b» /
Bcepoccuiickas npoBepoyHas
paborta
DNEeKTPOOTPULIATEIIBHOCTD
aTOMOB XMMHMYECKHUX 3JIEMEHTOB
WNonnas xumudeckas CBs3b
KoBanenTtHas nonsipHas
XUMHAYECKast CBS3b
KoBanenTtHast HenomsipHas
XUMHYECKast CBS3b

CrerneHp OKUCIICHUSI

https://m.edsoo.ru/YIP04OMDX

https://m.edsoo.ru/SZD8XEQOP

https://m.edsoo.ru/ZCQTRP0O8Y

https://m.edsoo.ru/FTIZF99WF

https://m.edsoo.ru/HZA110EDS8

https://m.eds00.ru/3SY1RJKVI

https://m.edsoo0.ru/EOL3MT2AE

https://m.edso0.ru/9YVR3FUXI

https://m.edsoo.ru/RA6CVXM66



https://m.edsoo.ru/YIP04OMDX
https://m.edsoo.ru/SZD8XE00P
https://m.edsoo.ru/ZCQTRP08Y
https://m.edsoo.ru/FTIZF99WF
https://m.edsoo.ru/HZA11OED8
https://m.edsoo.ru/3SY1RJKVI
https://m.edsoo.ru/EOL3MT2AE
https://m.edsoo.ru/9YVR3FUXI
https://m.edsoo.ru/RA6CVXM66

65 OrueurebHo- 1 https:/m.eds00.ru/ZXNCA7DOZ

BOCCTaHOBUTEIIbHBIE PEAKIIUU
66 OKHUCIUTEIN U BOCCTAHOBUTEIN 1 https://m.edso0.ru/QPS46Z5PU

PesepBHbIil ypok. O0001ICHHE U

. .
67 CHCTEMATHEALI SHATHH HO 1 https://m.edsoo.ru/ARH7M35NF
Teme «CTpoeHHE aToma.

XuMudecKas CBsI3b»

PesepBuriit ypok. O60011eHNE U
cUCTeMaTH3aIMs 3HAHUH

OBILIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

68 1 https://m.edsoo.ru/7DNRBZ948

68 5 4


https://m.edsoo.ru/ZXNCA7DOZ
https://m.edsoo.ru/QPS46Z5PU
https://m.edsoo.ru/4RH7M35NF
https://m.edsoo.ru/7DNRBZ948

9 KJIACC

Ne

n/n

Tema ypoka

Ilepnonrueckuit 3aK0H.
Ilepunonnueckas cucrema
XUMHYECKHUX 31eMeHTOB /JI. .
Menneneesa

3aKOHOMEPHOCTH B U3MEHEHUH
CBOWCTB XMMHUYECKUX
3JIEMEHTOB IEPBBIX TPEX
MIEPUOJIOB

Knaccudukanus u
HOMEHKJIaTypa
HEOpPraHMYECKUX BEIIECTB

Buaber xumnueckoi cBI3U 1
THUIBI KPUCTATUTUYECKHUX
peLIETOK

KonrtponsHas padora Nel no
teMe «IloBTOpenue u
yri1yOJeHue 3HaHU OCHOBHBIX
pa3aesoB Kypca 8 Kiacca»
Knaccugukanus XuMmuaeckux
peaxkuuii o pa3IuYHbIM
IIpU3HaKaM

[TonsTHE O CKOpOCTH
XMMHYECKON PEaKIuu.

KoanuecTBo 4acoB

Bcero

KoHnTpoJubHbie
padoThI

IIpakTHYeckue
padoTshI

JlaTa
H3y4eHust

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/bHbIE pecypchl

https://m.edsoo.ru/ECRKA90AY

https://m.edsoo.ru/GNJPEROFB

https://m.edso0.ru/MWTOIWRA20

https://m.edsoo.ru/UI4Y5CFRV

https://m.edso0.ru/J4X8ZN212

https://m.edsoo.ru/X8XAE7E2J

https://m.eds00.ru/6VLXCYY7N



https://m.edsoo.ru/ECRKA9OAY
https://m.edsoo.ru/GNJPEROFB
https://m.edsoo.ru/WTO1WRA2Q
https://m.edsoo.ru/UI4Y5CFRV
https://m.edsoo.ru/J4X8ZN212
https://m.edsoo.ru/X8XAE7E2J
https://m.edsoo.ru/6VLXCYY7N

10

11

12

13

14

15

IloHsiTHHE O TOMOI€HHBIX U
I€TEPOrcHHBIX pCAKIUAX

ITonsATHE O XUMHYECKOM
paBHOBecuu. DaKTOPHI,
BIIMSIIOLLKME HA CKOPOCTh
XMMHYECKON PEaKIuu 1
MOJIOKEHHE XMMHYECKOT0
paBHOBECHUS

OKHUCIIUTETBHO-
BOCCTAaHOBUTEIIHHBIC PEAKIIHH

Teopust 21K TPOIUTHICCKON
muccoranuy. CUIIbHBIC U
ci1a0bIe AIEKTPOITUTHI

Honnble ypaBHEHUS peakiuii

XuMHYecKre CBOMCTBA KHUCIIOT
W OCHOBAHUM B CBETE
Mpe/icTaBIeHH 00
AIEKTPOJIUTUYECKON
JHUCCOIAAIIAN

XUMUYECKHE CBOMCTBA COJICH B
CBeTe MpeCcTaBIeHUu 00
BJIEKTPOIUTHYECKON
JHCCOIHAIIN

[TonsiTue o ruaponuse conen

O0001IeHYE U CUCTEMATU3 AU
3HAHUH

https://m.edsoo.ru/H4FH7NZNM

https://m.edso0.ru/648V11026

https://m.edsoo.ru/2KCYCLZ16

https://m.edsoo.ru/\VN2SBIN1R

https://m.edso0.ru/8HH81YVXI

https://m.eds00.ru/ETD5QTS4G

https://m.edsoo.ru/9JFRAVESW

https://m.edsoo.ru/FEEIZRMBG



https://m.edsoo.ru/H4FH7NZNM
https://m.edsoo.ru/648V1IO26
https://m.edsoo.ru/2KCYCLZ16
https://m.edsoo.ru/VN2SB9N1R
https://m.edsoo.ru/8HH81YVXI
https://m.edsoo.ru/ETD5QTS4G
https://m.edsoo.ru/9JFRAVE8W
https://m.edsoo.ru/FEEIZRMBG

16

17

18

19

20

21

22

23

[TpakTuyeckas padora Ne 1.
«Pemenne
HKCIIEPUMEHTAIBHBIX 33139

KontponsHas padora Ne2 o
TeMe «DIEKTPOIUTHYECKAsS
aucconuanus. XuMUYECKHE
peaKIy B pacTBOpax»

OOm1ast xapaKTEepUCTHKA
rajoreHoB. XMMHYECKUE
CBOICTBA Ha MPUMEPE XJI0pa

Xnoposogopoxn. ConsHas
KHCJI0Ta, XMMUYECKHE
CBOMCTBA, IIOJIy4CHHE,
IIPUMEHEHNE

ITpakTruyeckas padora Ne 2 o
teme «lloyuenue conssHOU
KHUCJIOTBI, U3y4YEHHE €€
CBOWCTB»

Boeruucnenus no ypaBHeHUSIM
XUMHUYECKUX PEAKIUH, €CIIU
OJIMH U3 PEareHTOB JaH B
n30LITKE

OO1m1ast XxapakTepUCTHKA
aneMeHToB VIA-rpynmsl

AnnorpornHbie MOAUGUKAITIH
cepnl. Haxoxienue cepsl 1 e€
COECIMHEHUH B IPUPOJIE.
XUMHUYECKUE CBOMCTBA CEPBI

https://m.edsoo.ru/7VXTFEHIT4

https://m.edsoo.ru/9RKLZDNUX

https://m.edsoo.ru/NNYKYZF12

https://m.edsoo.ru/CWVSHCD2M

https://m.edsoo.ru/PVEXIYWEG

https://m.edsoo.ru/4BI5H070F

https://m.edsoo.ru/VMWKERSEP

https://m.edsoo.ru/CX10EU8SPO



https://m.edsoo.ru/7VXTFHJT4
https://m.edsoo.ru/9RKLZDNUX
https://m.edsoo.ru/NNYKYZF12
https://m.edsoo.ru/CWVSHCD2M
https://m.edsoo.ru/PVEXIYWEG
https://m.edsoo.ru/4BI5H070F
https://m.edsoo.ru/VMWKERSEP
https://m.edsoo.ru/CX10EU8PO

24

25

26

27

28

29

30

CepoBo0po/1, CTpOEHHUE,
¢bu3znyecKkrue 1 XuMHU4YeCcKHe
CBOICTBA

Oxcuppl cepsl. CepHas
KHCJIO0Ta, (PU3NYECKHe U
XUMHUYECKHE CBOMCTBA,
IIPUMEHEHHE

XUMUYECKUE PEAKIINH,
JIeXKAaIIe B OCHOBE
IIPOMBIIIJIEHHOTO crlocoda
ITOJIyYEHUSI CEPHOU KUCIIOTHI.
XUMUYECKOE 3arpsi3HEHNE
OKPY>KaIOILEN Cpeibl
COECIUHEHUSIMU CEPBI
Beruncnenue maccoBoi 10y1u
BBIXOJa MPOJIyKTa peakluu
OOm1ast xapakTepUCTHKA
aneMeHToB VA-rpynnsl. A3oT,
pacnpocTpaHeHue B IPUpPOJIE,
¢bu3nuecKkrue 1 XuMHYECKHe
CBOMCTBA

AMMuak, ero ¢puznyueckue u
XHMHYSCKHE CBOMCTBA,
MOJIy4eHUe U IPUMEHEHHE

IIpakTuyeckas padora Ne 3 o
teme «llonydyeHue aMmuaxa,
W3y4YEHUE €r0 CBOMCTB)»

https://m.edsoo.ru/ECGX2B40W

https://m.edsoo.ru/ULRFLCHH1

https://m.edsoo.ru/H7FT3NON4

https://m.edsoo.ru/HSJE186WN

https://m.edsoo.ru/\WVAHRMB976

https://m.edsoo.ru/HZAYESF13

https://m.edsoo.ru/JORP64IFJ



https://m.edsoo.ru/ECGX2B4OW
https://m.edsoo.ru/ULRFLCHH1
https://m.edsoo.ru/H7FT3NON4
https://m.edsoo.ru/HSJE186WN
https://m.edsoo.ru/WAHRMB976
https://m.edsoo.ru/HZAYE5F13
https://m.edsoo.ru/J0RP64IFJ

31

32

33

34

35

36

37

38

A3oTHas KHCI0Ta, €€
(bU3UYECKHEe U XUMHUYECKUE
CBOICTBa

Hcnons3oBanve HUTPATOB U
COJICH aMMOHUS B Ka4eCTBE
MUHEPAIbHBIX YI0OpEHHIA.
XUMHYecKoe 3arpsisHeHUE
OKpY’Kalomiel cpesibl
COEIMHEHUSIMH a30Ta
docdop. Oxeun pocdopa (V)
u pochopHas KUCIOTa,
bu3nuecKre 1 XMMUYECKHE
CBOJCTBA, MOJy4eHHUE

Hcnonp3oBanue GocdaToB B
KaueCTBE MUHEPATHHBIX
ynoOpeHul. 3arpsi3HeHHe
MPUPOIHOM cperbl hocdaTamu
Yraepon, pacipocTpaHEHHE B
npupojie, Gu3nIecKue u
XMMHYECKHUE CBOMCTBA
Oxcunsl yriaepona, ux
(du3HYecCKre U XUMUICCKHE
CBOMCTBA. DKOJIOTUYECKHUE
po0JIeMBbI, CBSI3aHHBIE C
okcuzom yriepona (1V)
VYronbHasg KUCIIOTA U €€ COMU

[IpakTuueckas padora Ne 4 o
teMe "[lonydyeHue yriaekuciaoro

https://m.edsoo.ru/U2DYEDMYE

https://m.edsoo.ru/5SHBKCIQCB

https://m.edso00.ru/GDQJSO3WP

https://m.edsoo.ru/UAZ3HUG5V

https://m.edsoo.ru/DWOM6SUUL

https://m.eds00.ru/OXQAPGNCF

https://m.edsoo.ru/OHQHDGIPA

https://m.edsoo.ru/G2HZXQGC8



https://m.edsoo.ru/U2DYEDMYE
https://m.edsoo.ru/5HBKCIQCB
https://m.edsoo.ru/GDQJSO3WP
https://m.edsoo.ru/UAZ3HU65V
https://m.edsoo.ru/DW0M6SUUL
https://m.edsoo.ru/OXQAPGNCF
https://m.edsoo.ru/0HQHD6IPA
https://m.edsoo.ru/G2HZXQGC8

39

40

41

42

43

44

45

rasza. KauectBeHHas peaxkuus
Ha KapOoHaT-HOH"

[lepBoHayanbHBIC TOHATHS 00
OpPraHUYECKUX BEIECTBAX KaK
0 COEMHEHUX yIiepoaa

Kpemuuii u ero coequueHus

[TpakTuyeckast pabora Ne 5.
Pemenue sxcriepuMeHTAIBHBIX
3aj1a4 110 TeMe «BaxHeiimme
HEMETAJUIbl U UX COCTUHCHHUS

KonTponbnas padora Ne3 no
TeMe «BakHenme HeMeTauIbl
U UX COCOUHEHHUS)

OOm1ast xapaKTEepUCTHKA
XAMUYECKHX DJIEMESHTOB —
MeTauioB. Meramnndeckas
CBSI3b M METAJNIMYECKAast
KpUCTAJUTMYECKasl PelIETKa.
dusznyeckue CBOMCTBA
METaJJIOB

XnMHUYecKre CBOMCTBA
METAJIJIOB.
DIEKTPOXUMUYECKUN P
HaIpsHKEHUH METaJIoB

OO6mwme crmocoOb! MOTyIeHUS
MeTtainioB. CIjiaBbl.
Brruucnenus no ypaBHeHHSIM
XUMHYECKUX PEaKIUid, eClin

https://m.edso00.ru/30T1Z2109Z

https://m.edsoo.ru/75JXNHO0I8

https://m.edso0.ru/O7E8DOD7Z

https://m.edso00.ru/S85J9UGH3

https://m.edso0.ru/XK1GYPCO1

https://m.edsoo.ru/Z7YRNPAEW

https://m.eds00.ru/G54GDQI2D



https://m.edsoo.ru/3OTIZ109Z
https://m.edsoo.ru/75JXNH0I8
https://m.edsoo.ru/O7E8D0D7Z
https://m.edsoo.ru/S85J9UGH3
https://m.edsoo.ru/XK1GYPCO1
https://m.edsoo.ru/Z7YRNPAEW
https://m.edsoo.ru/G54GDQI2D

46
47

48

49

50

51

52

53

54

55

56

57

58

59

OJIUH U3 PEAreHTOB COACPKUT
IpUMecH

[TonsiTHe 0 KOPPO3UU METAIIIOB
Illenoynbie METaIBI

Oxcupl U TUIPOKCHIBI HATPHUS
U Kanus

IllenoyHO3eMENBbHBIC METAJLIBI
— KaJIpIUHA 1 MarHui

Baxxneiinme coe TMHEHUS
KaJbLIUs

O06001IeHYE ¥ CUCTEMATU3 AL
3HAHUH

JKEcTKOCTh BOIBI U CIIOCOOEI €€
YCTpaHEHUS

[IpakTuueckas padorta Ne 6 o
TeMe "JKEcTKOCTh BOIBI U
METOJIbl €€ yCTpaHEHUS "

AJTOMUHAN

AmdorepHbIe CBOMCTBA OKCHIA
U TUAPOKCHJIA

Keieso

OKcuIbl, THIPOKCUIBI H COJTH
xenesa (1) u xenesa (111)
O0o0011IeHNEe U CHCTEMATH3ALIHS
3HAHUH

[IpakTnueckas padora Ne 7.
Pemenne OKCIICPUMCHTAIIBHBIX

https://m.edsoo.ru/4AFIGDOWOW

https://m.edsoo.ru/X1B4BPUW?2

https://m.edsoo.ru/Q4DX0G3U9

https://m.edsoo.ru/REOCDYO0K6

https://m.edsoo.ru/CJR96CMZA

https://m.edsoo.ru/O5PXGGI1BE

https://m.edsoo.ru/WFMBFTTTP

https://m.edsoo.ru/NF1IROKB8J

https://m.edso0.ru/9ZJ8RD1TV

https://m.edsoo.ru/NI5K110J5

https://m.edsoo.ru/F20NJR5SR

https://m.edsoo.ru/AIRTUBLAMP

https://m.edsoo.ru/NAON6HGKZ

https://m.edso0.ru/ZN7G0QSMX



https://m.edsoo.ru/4FIGD0W0W
https://m.edsoo.ru/X1B4BPUW2
https://m.edsoo.ru/Q4DX0G3U9
https://m.edsoo.ru/REOCDY0K6
https://m.edsoo.ru/CJR96CMZA
https://m.edsoo.ru/O5PXGG1BE
https://m.edsoo.ru/WFMBFTTTP
https://m.edsoo.ru/NF1ROKB8J
https://m.edsoo.ru/9ZJ8RD1TV
https://m.edsoo.ru/NI5KIIOJ5
https://m.edsoo.ru/F20NJR5SR
https://m.edsoo.ru/1RTUBLAMP
https://m.edsoo.ru/NA0N6HGKZ
https://m.edsoo.ru/ZN7G0QSMX

60

61

62

63

64

65

66

67

68

3a11a4 110 TeMe «BakHeiimune
METAaJUIBI U UX COCTUHECHUS

Brruuciienus nmo ypaBHeHUsIM
XUMUYECKUX PEAKLUH, €CIIH
OJIMH U3 PEareHTOB JIaH B
M30BITKE WIIN COACPIKUT
npumecu. Beraucnenns
MacCOBOH JJOJIM BBIXOAA
NPOJYKTa PEaKIuu
O06o0meHne 1 cucTeMaTU3aIus
3HaHUHI

KonTponbnas pabora Ne4 mo
Teme «BaxHelme MeTaibl 1
UX COCIIMHEHUS

BemectBa u marepuassl B
MOBCEHEBHOW KU3HU
YeJloBeKa

XUMHUECKOE 3arpsi3HEHUE
OKpY’Karolllen cpeibl

Ponp xumuu B pemeHnn
9KOJIOTMUYECKUX MPoOIeM
PesepBHrlit ypok. O60011eHNE
Y cUCTeMaTu3alus 3HaHUM
PeseprubIiil ypok. O60061eHIE
Y cUCTeMaTu3alus 3HaHUI
PeseprubIil ypok. O60061eHIE
Y CUCTEMaTH3allHs 3HAHUI

https://m.edsoo.ru/AYD2HESIY

https://m.edso0.ru/B8TO9VTKOP

https://m.edsoo.ru/703C804GN

https://m.edsoo.ru/OF132JMTO0

https://m.edso0.ru/9ANGYEYOQI

https://m.edso00.ru/18Q203Y28

https://m.edsoo.ru/DT1BAS5U4

https://m.eds00.ru/P52TJZNXV

https://m.edso0.ru/TMK36TJZG



https://m.edsoo.ru/AYD2HE5IY
https://m.edsoo.ru/B8T9VTKOP
https://m.edsoo.ru/703C804GN
https://m.edsoo.ru/OFI32JMT0
https://m.edsoo.ru/9ANGYEYQI
https://m.edsoo.ru/18Q203Y28
https://m.edsoo.ru/DT1BAS5U4
https://m.edsoo.ru/P52TJZNXV
https://m.edsoo.ru/TMK36TJZG

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

68



ITPOBEPAEMBIE TPEBOBAHUA K PE3YJIbTATAM OCBOEHUA

OCHOBHOM

OBPA3OBATEJBHOM ITPOI'PAMMBbBI

8 KUIACC

Kox
MPOBEPAEMOro
pe3yjabTara

1

11

1.2

1.3

14

1.5

1.6

1.7

HpOBepﬂeMble NnpeaAMETHBIC PE3YJIbTAThl 0CBOCHUS OCHOBHOM
oﬁpasonaTe.m)Hoﬁ nporpaMmmMsbl OCHOBHOI'O 001ero 06p330BaHI/Iﬂ

ITo Teme: ((HepBOHa‘laJ'IBHbIe XUMHNYCCKHEC ITIOHATHA»

pacKphIBaTh CMBICII OCHOBHBIX XUMHUYECKHX IIOHSATHI: aTOM,
MOJIEKYJ1a, XHMHUYECKUN JIIEMEHT, MPOCTOE BEIIECTBO, CIIOKHOE
BEIIECTBO, CMECh (OJHOPOAHAS W HEOIHOPOJHAS), BAJICHTHOCTb,
OTHOCHUTENIbHAs aTOMHAasi M MOJEKYJIspHas Macca, KOJHUYECTBO
BEIECTBa, MOJIb, MOJISIPHAs Macca, MaccoBasl JIOJII XHUMHUYECKOTO
JJIEeMEHTa B COCIMHEHUH, MOJISIPHBIN 00bEM, XUMHYECKas peaKius,
KIacCU(UKANUS  pPEaKIUi: peaklud COCJAWHCHUS, PEaKIUu
pa3NoXKeHUs, peaKkIUu 3aMelIeHHs, peaklud OOMEHa, HK30- H
SHJOTEPMUUYECKHE PEAKINH, TeIUIOBON 3((hEKT peakiuu, pacTBop,
MaccoBast 10JiA BenlecTBa (MPOLIeHTHAs! KOHIICHTPAIlHs) B paCTBOPE
WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMHUYECKUX MOHSATHH U
MIPUMEHSITh STH TOHSTHS TIPH ONTMCAHUY BEIIECTB U MX IPEBPaIICHUIH
HCIOJIb30BaTh XUMHUYECCKYI0O CUMBOJIUKY JUISI COCTABIICHUS (POpMYIT
BEIIECTB U YPABHEHUN XUMHUECKUX PeaKIIUi

pacKpbiBaTh CMBICI 3aKOHOB COXpPAHEHHMsI MacChl BEIIECTB,
MMOCTOSTHCTBA COCTaBa, ATOMHO-MOJICKYJSIPHOTO YYeHHS, 3aKOHa
ABoraapo

OTpEAENATh BaJEHTHOCTh AaTOMOB DJJEMEHTOB B OMHapHBIX
COCTMHEHUSIX

KJIACCU(PUIIUPOBATh XUMHUYECKHE pPEaKIuu (TI0 YHUCIYy M COCTaBy
YYacTBYIOIIMX B PEAKIIMH BEIIECTB, 1O TEIJIOBOMY D (DEKTY)

BBIUUCIISATh OTHOCUTEIBHYIO MOJIEKYJSPHYIO U MOJIAPHYIO MacChl

BCIICCTB
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1.9

1.10

2.1

2.2

2.3

2.4

2.5

2.6

2.7

3.1

BBIUHCIISTH MACCOBYIO JIOJII0 XMMHUYECKOrO 3JIeMEHTa 1o dopMmyse

COCIUHCHUS,
BBIUUCIIATH MAaCCOBYIO JIOJIFO BEILIECTBA B PACTBOPE

MIPUMEHSITh €CTECTBEHHOHAYUYHBIC METOIbI TO3HAHUS — HAOIIOACHHE,
W3MEpEeHUe, MOJEIUPOBAaHUE, OKCIEPUMEHT  (pealbHBId U

MBICJICHHBIN )
ITo Teme: «Baxunenmme npecTaBUTENId HEOPraHUYECKUX BEILIECTB)

PACKpPBIBATL CMBICII OCHOBHBIX XHUMHWYCCKUX TTOHSATHH: OKCH I,

KHCJI0Ta, OCHOBAHHUC, COJIb

OIpEeAEIATh MPUHAJIEKHOCTh BEIIECTB K ONPEICIEHHOMY KJIAcCy

coequHeHui o popmynam
KJ1acCU(UIIUPOBATH HEOPTAHUYECKUE BEIIECTBA

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

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

npeBpameHHﬁ B Pa3JIMYHBIX YCIIOBUAX

CIeAOBaTh IMpaBWUiaM IMOJb30BAaHUS XHMHUYECKOW TMOCYI0H U
nabopaTopHBIM 00OPYJIOBAaHHEM, a TaKXKe MpaBUJIaM OOpaIleHUS C
BEIIECTBAMH B COOTBETCTBUU C HHCTPYKUIUSIMH TIO BBITOJHEHUIO
a60PaTOPHBIX XUMUYECKUX OMBITOB IO MOJYUYEHUIO U COOMPAHUIO
razoo0pa3HbIX BEIIECTB (BOJOPOAAa M KUCIOPOAA), TPUTOTOBICHHUIO
pacTBOpOB € ONPEACIEHHON MacCOBOM JOJIEM pPacTBOPEHHOTO
BEILIECTBA, MJIAHUPOBATH U MPOBOJUTH XUMUUYECKHE IKCIIEPUMEHTHI
[0 PacIO3HABAHUIO PACTBOPOB IIEIOYEH M KHUCIOT C IOMOIIBIO

WHAUKATOPOB (JIAKMYC, (heHOoNPTaTICHH, METUIIOPAHXK U JIPyTHE)
MIPOBOJIUTH PACcUETHI 10 YPABHEHUIO XUMUYECKOH peakinu

I[To Teme: «Ilepuomnueckuit 3akoH W llepmoamueckass cucrema
xumuueckux anemeHtoB JI. M. MennpeneeBa. CTpoeHHE aTOMOB.

Xumuueckas cBsi3b. OKHUCIUTENBLHO-BOCCTAHOBUTEIILHBIE pCaKkuum»

PACKPBIBATE CMBICII OCHOBHBIX XMMHUYCCKUX TOHSATHH: AApO aroMma,

JJICKTPOHHBIA CJIOW aToMa, aTOMHas OpOuTanb, paguyc aroma,
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XAMUYECKAs] CBSI3b, MOJISIPHASI W HEMOJSPHAs KOBAJEHTHAS CBS3b,
3JIEKTPOOTPULATEIIBHOCTh, WOHHAsA CBA3b, HMOH, KaTHOH, AHUWOH,

CTCIICHb OKHCJICHUA
KJIaCCI/I(l)I/IL[I/IpOBaTB XHUMHUYCCKUEC 3JICMCHTHI

OIMCHIBATh U XapaKTepu30BaTh TabamuHyto hopmy [leproamueckoit
CUCTEMBl XMMHYECKHUX DJIEMEHTOB: pazliMyarTh IOHSTHUS «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

Ilepuonuueckoi cucreme

COOTHOCHUTDB O603Ha‘{eHI/I5{, KOTOpBIC  HUMCHOTCA B Ta6J'II/II_[C
«HepI/IOI[I/I‘leCKaH CHUCTCMA XUMHNYCCKHUX 3JICMCHTOB III/I
MeHnzeneeBa» ¢ YHCIOBBIMH XapaKTCPUCTUKAMU CTPOCHHA aTOMOB
XUMHNYCCKHNX JJICMCHTOB (COCTaB n 3apiaga [Aaapa, o6mee YHCJIO

AJIEKTPOHOB U paclpeaeseHUue X MO0 ANEKTPOHHBIM CIIOSIM)

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

COCINHCHUAX

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

HCOPraHNYCCKUX COCANHCHUAX

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOI
o0pa3oBaTe/IbHON MPOrPaMMbl OCHOBHOI0 00111ero 00pa3oBaHusi

ITo Teme: «BelecTBO 1 XUMUYECKasi PEAKIIUS

pacKpbIBaTh CMBICT OCHOBHBIX XHMHYECKHX TOHATHI: pPacTBOpP,
AJIEKTPOJIMTHI, HEAEKTPOJIUTHI, AIIEKTPOIUTHYECKAsT AMCCOLIMAIINS,
peaKknuy MOHHOTO OOMEHa, KaTalnu3aTop, XUMHYECKOE PaBHOBECHE,
o0paTumblie u HeoOpaTHUMbIe peaxuum,
OKHCIIUTEIbHOBOCCTAHOBUTEIBHBIC peaKIuH, OKHCIIUTEIb,
BOCCTAHOBUTENIb, OKHCJICHHE U BOCCTAHOBIIEHHE, aJJIOTPOIUS,

aM(OTEepHOCTh, XHUMHUYECKas CBA3b (KOBAJICHTHAs, WOHHAas,



1.2

1.3

14

1.5

2.1

2.2

2.3

2.4

2.5

3.1

MeTaJlJIn4yecKasi), KpUCTaJUIMuecKas pemiérka, CIUIaBbl, CKOPOCTh

XMMHYECKON peaKiuu

HWIUTIOCTPUPOBATE B3aUMOCBA3b OCHOBHBIX XMMHUUYCCKHUX MOHATHH 1

IMPUMCEHATH OTHU MOHATHUA IIPU OIIMCAHHUU BCUICCTB U UX npeBpameHI/Iﬁ

COCTABJIATh YPABHEHMsI 3JIEKTPOJIMTUYECKON AMCCOLMALMM KUCIIOT,
LIEJI0YEN U COJIEH, IOJIHBIE U COKPAIUEHHBIC YPAaBHEHUS pEaKIUil

HOHHOI0 OOMeHa

PaCKpbIBATh CYIIHOCTH OKHUCIIMTCIIbHO-BOCCTAHOBUTCIIBHBIX peaKHI/Iﬁ

IIOCPEICTBOM COCTaBJIEHUS AJIEKTPOHHOIO OajlaHCa 3TUX peaKUuit
MIPOBOJUTH PAcU€ThI [10 YPAaBHEHUIO XUMUYECKOM peakiuu

ITIo Ttemam: «Hemeramnsl U UX COEOUHEHUS» U «MeTalmiabl U HX

COCAUHCHUA»

XapakTepu3oBaTh  (omMchiBaTh) oOmIME U cleuupuyecKkue
XMMHUYECKHE CBOWCTBA MPOCTHIX U CI0XKHBIX BEIECTB, TOATBEPkKAas
ONMCAaHUE TPUMEPAMU MOJEKYJISAPHBIX U MOHHBIX YpaBHEHUI

COOTBCTCTBYHOIIUX XUMHUYCCKUX peaKuHﬁ

COCTAaBJIATh YPABHCHU A peaKHHﬁ, MNOATBCPIKAAOIIUX CYIHICCTBOBAHNC

TCHETHYCCKOM CBAI3U MCKAY BEIICCTBAMH PA3JIMYHBIX KJIACCOB

IIPOTHO3UPOBATH CBOMCTBaA BCIICCTB B 3aBUCUMOCTHU OT UX CTPOCHUA,
BO3MOXHOCTH IMPOTCKAHUA XUMHUUCCKUX npeBpameHI/Iﬁ B pas3JIMYHbIX

YCIIOBUSX

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

F8.3006pa3HLIX BCIICCTB (aMMI/IaKa " YTJICKUCIIOTO 1“8.38.)

MPOBOJIUTh PEAKIIMU, IOATBEP)KAAIONINE KadeCTBEHHBIH COCTaB
pa3IMYHBIX BEIIECTB: PACIO3HABATh OIBITHBIM MYTEM XJIOPHUJI-,
Opomuza, wuoauMa, KapOoHaT, Qocdar, cuiaMkar, cyabdart,
THJIPOKCUANOHBI, KATHOHBI aMMOHHMS, HOHBI M3YYEHHBIX METAJUIOB,

IIPUCYTCTBYIOIIME B BOAHBIX PACTBOPAX HEOPraHUYECKUX BELICCTB
ITo Teme: «XuMUSA U OKpYXKaIOLIas cpeaar

pacKpbIBaTh CMBICI OCHOBHBIX XuMuueckux monsaruit: [IJK

BCIICCTBA, KOPPO3HA METAJIIIOB



3.2

MPUMEHITh OCHOBHBIC OIEpAIlUU MBICIUTEIIBHON JIEATEITBHOCTH —
aHaJlM3 W CHHTE3, CpaBHCHHE, OOOOIICHHE, CHCTEMAaTH3AIUIO,
BBISIBJICHHE TPUYUHHO-CIACACTBEHHBIX CBS3CH — JIUI HM3ydeHUS
CBOﬁCTB BCIICCTB U XUMHYCCKHUX peaKuHﬁ; eCTeCTBeHHOHaY‘IHbIe
METOJIbI TTO3HAHUS — HAOIIOJCHHWE, W3MEPEHHE, MOJCIIMPOBAHHE,

SKCIEPUMEHT (PEaIbHbIM U MBICTICHHBI )
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1.5

1.6
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IIpoBepsieMblii 3JIeMEHT COAEPKAHMS

[IepBoHavanbHbIE XUMUYECKHUE TOHSATHUS

[Tpenmer xumun. Ponb Xxumuu B )KU3HU 4ellOBeKa. XUMUSL B CUCTEME HayK.
Tena u BemecTBa. PU3HUECKUE CBOMCTBA BEIIECTB. ATPEraTHOE COCTOSIHUE

BCIICCTB

IlonsTHE O METOAAX MO3HAHUS B XUMHMHU. UHCTHIE BEIIECTBA U CMECH. Crioco051

pas3aeneHus cmecen

ATOMBI U MOJICKYJIBI. Xumuueckue saeMeHTbl. CHMBOIBI XHUMHYECKHX

JJICMCHTOB. HpOCTbIe M CJIO0XXHBIC BEIICCTBA. ATOMHO'MOJ’ICKy.]'U{pHOC YUYCHUC

XuMuueckas Q)opMyna. BanieHTHOCTE aTOMOB XUMHUUYECKUX 3JIEMEHTOB. 3aKOH
IIOCTOAHCTBA cocCTaBa BCIICCTB. OtHocurenpLHas aTOMHas macca.
OTtHocuTeabHAs MOJICKYJIIpHass Macca. MaccoBass A0ds XHUMHYECKOTO

9JICMCHTa B COCJTMHCHHUHN

KonnuectBo BemectBa. Monb. MossipHast Macca. B3auMocCBsI3b KOJIMYECTBA,
Macchl UM YHMCIIa CTPYKTYpHBIX €IMHHUII BemlecTBa. Pacué€rbl mo ¢opmynam

XUMHYECKHX COCIUHEHUM

Pu3nyecKkue U XMMUYECKHE SBJICHUSA. XUMHUYECKas PEAKUs U €€ IPU3HAKU.
3aKOH  COXpaHEHMs  MacChl  BEIIeCTB.  XHMMHMYECKHE  ypaBHEHUS.
Knaccugpukamus  XUMHYECKMX  peakiuid  (COeIMHEHMs,  pa3jiokKeHus,

3aMelieHus, 0OMeHa)

XWMHUYECKUH HKCIIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOM MOCYAOH, C
npaBuIaMy paboTHI B T1ab0paTopuu U MpruéMaMu 00palieHus ¢ 1ad0paTopHBIM
o0opynoBaHWEM, HM3YyYCHHE W OMNMucaHue (U3NYECKUX CBOWCTB 00pa3lioB
HEOPraHMYECKUX BEIIeCTB, HaOmoAeHHe (Qu3uvecknx (TUIaBlIEHHE BOCKA,
TasiHHE JIbJIa, PACTUPAHKE caxapa B CTYNKe, KUTIEHWE W KOHJICHCAIIUsI BOJIBI) U
XUMUYECKUX (TOpeHHE CBEYM, MNPOKAIMBAHUE MEIHOM MPOBOJIOKH,
B3aMMOJICCTBHE Meja C KHUCIOTOW) SIBJICHHM, HAOJTIOIEHUE W OIHUCAHUE
MPU3HAKOB TMPOTEKAHMS XUMUYECKMX peakuui (pasjioKeHue caxapa,
B3aMMOJICICTBHE CEPHOM KHCIOTBI C XJOpPHIOM Oapus, pa3joKEeHHE

ruapokcuaa menu(ll) mpu HarpeBanuu, B3auMOCICTBUE Kele3a C paCTBOPOM
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2.3

2.4

2.5

2.6

2.7

2.8

commu meau(ll), m3ydenne cnoco0oB paszieseHus: cMecei (C TOMOIIBI0 MarHuTa,
bunbTpOBaHME, BBIAPUBAHUE, NUCTUILIALMS, XpoMaTtorpadus), MpoBeIcHUE
OYUCTKM TIOBAPEHHON COJIM, HAOJIOJCHHE | OIHCAaHHE pPE3y/IbTaTOB
IPOBE/ICHUS OIBITA, UJUTIOCTPUPYIOIIETO 3aKOH COXPAHEHUSI MAacChl, CO3/IaHUE

MoeNIeld MOJIEKYII (ITapOCTEP KHEBBIX )
Bakneiime npeacTaBUTeNId HEOPTraHUICSCKUX BEIECTB

Boznyx — cmech razos. CocraB Boznyxa. Kucnopog — sieMeHT u mpocToe
BemecTBo. Haxoxxaenue kuciopoaa B mpupojae, pusnueckue U XMMHUYECKUE
cBoiicTBa (peakuuu ropenus). Oxcuasl. [Ipumenenue kucnopoga. CrnocoOsl
[OJIy4YeHUsl KHCIIoposa B Jaboparopuu U MpoMbliieHHOcTH. Kpyrosopor

Kuciopoja B mpupojie. O30H — aioTporHas MoaupuKalus KUCIopoia

TemnoBoit 3hPekT XuMUYEeCKOW peakiuu, TePMOXUMHYECKHE YpaBHEHUS,
9K30- M 3HJAOTEPMHUUYECKHE peakiuu. TOIUIMBO: yrojib U MeTaH. 3arpsi3HeHue

BO31yXa, YCUJICHUC ITAPpHUKOBOI'O 3(1)(beKTa, pa3spymieHue O30HOBOI'O CJI0s

Bonopos — anemeHT U npoctoe BeriectBo. HaxokieHue Bogoposa B IPHPOJIE,
du3nYecKre W XHMHUYECKHE CBOKMCTBA, NMPUMEHEHHE, CIOCOOBI IMOTYYCHHSI.

Kucnotse! u conn
MounspHslii 00bEM Ta30B. Pacu€Tbl 10 XMMUYECKUM ypaBHEHUSIM

®usnyeckue cBoiicTBa BoAbl. Boma kak pactBopuTenb. PacTBOpHI.
HacplneHHbIEe 1 HEHACBILIEHHBIE PACTBOPBI. PaCTBOPUMOCTD BEILIECTB B BOJIE.
MaccoBasg noss1 BemecTBa B pacTBOpe. XUMHUYECKHE CBOWCTBA BOJBI.
OcHoBanus. Ponp pacTBOpoB B NpUpPOAE M B KU3HHU uenoBeka. Kpyrosopor
BOJABl B IMpHpoAe. 3arpsi3HEHHE MpUPOAHbIX BojA. OXpaHa U OYHMCTKA
IIPUPOJIHBIX BOJ

Knaccugukanus Heopranumueckux coenuHeHuid. Oxcuabl. Kimaccudukarms
OKCHJIOB: cojieo0pa3yiolne (OCHOBHbBIE, KHCIOTHBIE, aM(OTepHble) U
HeconeoOpa3yronie. HomeHnknaTypa okcuaoB. @U3MUECKUE M XUMHYECKUE

CBOICTBa OKCHAOB. [losyueHne okcuoB

OcHoBanus. Krnaccuduxanuss ocHOBaHMN: IMIENOYM UM HEPACTBOPUMBIE
ocHoBaHus. Homenknatypa ocHoBaHui. @u3nueckne 1 XUMUUYECKUE CBONCTBA
ocHoBaHMU. [TonyueHne ocHOBaHUI

Kucnotsl. Knaccudukanus xucnor. Homenknarypa kucinor. @usnyeckue u

XUMHYECKUE CBOMCTBA KHCIOT. Psan aktuBHocth MetajuioB H.H. Bekerosa.

[Toy4yeHue kucior



2.9

2.10

2.11

3.1

3.2

Comu. Homenkiarypa coseil. ®uznueckue U XUMHUYECKHE CBOMCTBA COJICH.

IToy4yenue conen
['eHeTnyeckas cBsi3b MEXAY KjacCaMHU HEOPraHUYECKUX COECUHEHUM

XUMUYECKUH OIKCIIEPUMEHT: KAueCTBEHHOE OIPEACICHUE COJNEpIKaHUS
KHCIIOpOJia B BO3JlyXe, MOJIydeHUe, coOupaHue, paclio3HaBaHUE U M3yueHUE
CBOWCTB KHCIIOPOJ1a, HAOJIIOJCHHE B3aUMOJICHCTBHS BEIIECTB C KUCIOPOAOM H
YCIIOBUSI BOSHUKHOBEHHMSI U MIPEKpaIlleHus: TOpeHus (Ioxkapa), O3HaKOMJICHHUE C
o0pa3lamMu OKCHUZOB M ONHCAaHHE HUX CBOWCTB, MOJy4YeHHE, cOOUpaHue,
pacro3HaBaHHE M U3Y4YE€HHE CBOWCTB BOJOpOJa (FOpEeHHE), B3aUMOICHCTBUE
BOJZIOpO/A c OKCHJIOM meu(ll) (BO3MOXKHO HCII0JIb30BaHUE
BUJICOMATEPHAIIOB), HAOMIOIeHUE O0pa3loB BEUIECTB KOJIMYECTBOM | MOIb,
UCCIICIOBAaHHE OCOOCHHOCTEH  pAcTBOPEHHS BEIIECTB C  PA3IMYHOM
pPacTBOPUMOCTBIO, MPUTOTOBJICHHE PACTBOPOB C OMNPEeAENEHHOW MaccoBOU
JIOJIEM  pAacTBOPEHHOTO BEILECTBA, B3aUMOACHCTBUE BOABI C METAJJIAMHU
(HaTpueM W KajblieM) (BO3MOXKHO HMCIIOJIb30BAHME BHJICOMATEPHAIIOB),
OTIpeNieIeHue PACTBOPOB KHUCIOT M IIEJIOYEH C TOMOUIbI0 HMHIMKATOPOB,
UCCIIEIOBaHNE OOpPAa3I0B HEOPTaHWYECKUX BEIIECTB Pa3IUYHBIX KJIAcCOB,
HAOJIIO/ICHUE W3MEHEHUS OKPAaCKW WHJIUKATOPOB B PACTBOpPAaX KHUCIOT U
nienouel, u3yuenue B3aumozeiicteus okcuna meau(ll) ¢ pactBopom cepHoit
KHCITIOTBI, KHCIIOT C MeTaUIaMH, PEaKIUi HEeWTpalIu3aluy, TOoJydeHUue
HEPACTBOPUMBIX OCHOBaHWM, BBITECHEHHE OJHOTO MeTajia JpPyruM Hu3
pacTBOpa COJM, PEIIEHNE IKCIEPUMEHTAIBHBIX 3a7a4 1Mo TeMme «Baxueimme

KJIaCCbl HECOPTaHNUYCCKUX COE€TUHEHUI

[lepunonnueckuii 3akoH u [lepuoanueckas cucremMa XMMUYECKUX 3JIEMEHTOB
H.N. Menneneea. CTpoeHre aTOMOB. XUMHUYECKasi CBSI3b. OKUCIUTENBHO-

BOCCTAaHOBUTCIIBHBIC PECAKIITNN

[lepBble MONBITKH KiIacCUPUKAUU XUMHUYECKHUX 3yieMeHTOB. [loHstue o
IpynIax CXOAHBIX 3JEMEHTOB (ILEIOYHBIE U IEJIOYHO3EMENbHbIE MEeTallbl,
raJIOTeHbl, UHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpble 00pa3zyloT amM(pOTepHbIE

OKCHUIBI U TUAPOKCHUIBI

[lepuonnueckuii 3akoH. Ilepmonnueckass cucTeMa XUMHUYECKHUX 3IIEMEHTOB
HAN. MenneneeBa. KoporkomepuomHas # JJIWHHONEPHOIHAS (OPMBI
Ilepuonuueckoit cucrembl xumuueckux odnemMeHtoB J[[.M. Menneneena.
Ilepuoapr u rpynmnbl. OU3HYECKHI CMBICI TOPSAKOBOTO HOMEpPA, HOMEPOB

nepruoaa U rpymiibl 3JICMCHTA
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Ctpoenue atomoB. CocTaB aTOMHBIX saep. M3otomnbl. DnekTponsl. CTpoeHue
AJIGKTPOHHBIX 000JOYEK aToMOB TMepBbIX 20 XWMHUYECKUX DIEMEHTOB
ITepuonnueckoii cucremsl .M. MenaeneeBa. XapakTepuCcTUKa XUMHUYECKOTO

AJIEMEHTA MO ero noyuoxeHuto B Ilepuoanueckoii cucreme .M. Menneneena

3aKOHOMEPHOCTH HM3MEHEHMsI paJnyca aTOMOB XHMHYECKHUX 3JIEMEHTOB,
METAIIMYECKUX M HEMETa/NIMYeCKUX CBOICTB IO TpylmaM M I[epHoJaM.
3nauenue [lepuoauyeckoro 3akona u [lepuoguyeckoil CUCTEMbI XUMHUYECKUX
3JIEMEHTOB JUIsl Pa3BUTHUS Hayku W npakTuku. .M. MenaeneeB — yu€Hblid 1

rpakx1aHuH

Xumuueckasi CBs3b. KoBajeHTHass (MOJsipHAss W HEMOJSIpHAsi) CBS3b.

SJIGKTpOOTpI/IHaTeHBHOCTb XMMHUYECKHX 3JIEMEHTOB. MlOHHAas CBS3b

Crenens okuciieHns. OKHCIMTEIIFHOBOCCTAHOBUTCIIBHEIC pC€aKIuu. HpOHCCCH

OKHCJICHHUS M BOCCTaHOBJICHUSA. OKHCIIUTEIN U BOCCTAHOBUTEIIN

XHUMUYECKUHN OKCIICPUMCHT: H3YUYCHHUC 06pasu013 BCIICCTB MCTALJIOB H
HEMCTAJJIOB, B3aUMOCHCTBHE THAPOKCHAA ITMHKAa C PaCcTBOpaMH KHCJIOT H
meﬂoqeﬁ, MMPOBCACHUC OIIBITOB, HIUTFOCTPUPYIOIIUX ITPUMEPBI OKHUCIIUTCIIBHO-

BOCCTAHOBUTENBHBIX pEaKIUil (TOpeHue, peakliuu pa3ioKeHUs, COCTUHEHMS])

IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

BemectBo n xumuueckas peakuus. [lopropenue

ITepuonnueckuii 3akoH. I[lepuoguueckasi cucreMa XUMHYECKHUX SJIEMEHTOB
J.1. MenneneeBa. CTpoeHne aToMOB. 3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB
XUMHYECKHX JJIEMEHTOB TEpPBBIX TPEX MEPHOJOB, Kallds, KaJbIUsi U MX
COCIMHEHUN B COOTBETCTBUU C IIOJIOKEHHEM 3JIeMEHTOB B [lepuoanueckoit

CUCTEMC U CTPOCHUEM UX aTOMOB

CrpoeHue BelIecTBa: BHUAbl XUMUYECKON CBA3U. THUIBI KPUCTATIMYECKUX
pemETOK, 3aBUCUMOCTh CBOWCTB BEIIECTBA OT THIA KPUCTALTUYECKOMN
peméTK W BUAA XUMHUYECKOW cBsi3u. Kiaccudukamuss ¥ HOMEHKIATypa
HEOPraHMYECKUX BeUIeCTB (MEXKIyHAapoJHas U TpUBHAIbHAs). XUMHUECKUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K PA3JIMYHBIM KJaccaM HEOPTaHHUYECKUX

COC,I[I/IHGHI/If/'I, IFCHETUYCCKAsA CBA3b HCOPraHNYCCKHUX BCIICCTB
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1.5

1.6

1.7

2.1

Krnaccudukarmst XumMudecknx peaknuii o pa3aIudHbIM IpU3HaKaM (10 YHCITy
U COCTaBy y4YaCTBYIOUIMX B PEAKIMU BEIIECTB, IO TEIUIOBOMY 3P QEKTy, 1Mo
MU3MEHEHHIO CTEICHEH OKHMCICHUS] XUMHUECKHX 3JIEMEHTOB, IO 00pPaTUMOCTH,
[0 y4YacTMIO KaTajau3aTopa). OK30- M DHIOTEPMUYECKHE PEAKIMH,

TEPMOXUMHNYCCKUEC YPABHCHHUA. Ilousrue o CKOpPOCTH XHUMHUYECKOU p€akuuu

ITonstre 00 O6paTI/IMI)IX n H606paTI/IMBIX XUMHUYCCKUX PCAKIHAX. ITonsTue o
TOMOI'CHHBIX W TI'CTCPOTCHHBLIX PCAKIHAX. IlonsaTne 0 XHUMHYECKOM
paBHOBECHUM. (DaKTopr, BJIMAIOIIHUEC Ha CKOPOCTb XHUMHYECKOU pC€akniun unu

IMMOJIOKCHHUEC XUMHUYCCKOI'0 paBHOBCCHU S

OKHCITUTEIIEHO-BOCCTAHOBUTEIILHBIC ~ PEAKIMU,  JJCKTPOHHBIM  OanaHc
OKHCIIUTEIbHO-BOCCTAHOBUTENBbHON  peakuuu. (CocTaBieHue ypaBHEHUU
OKHCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIHM C HMCHOJIB30BAHUEM METOJA

QJICKTPOHHOI'O OanaHca

Teopus MEKTPOTUTUYECKON TUCCOUALMU. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
Karnonsl, aHnoHbl. MeXaHU3M JAMCCOLMAIIMH BEIIECTB C PA3TUYHBIMHU BUIAMHU
XuMHu4eckon cBsi3u. Crenens qucconnanuu. CUIbHBIC U ClIa0bIe SJEKTPOIHTHI.
Peaxiiuu nonHoro oomMeHa. Y cioBUs MPOTEKaHUS PEAKIIMA MOHHOTO OOMEHa,
MOJIHBIE M COKpAUIEHHbIE MOHHBIE ypaBHEHUs peakuuid. CBOWCTBa KHUCIOT,
OCHOBaHUW U COJiel B CBETE TMPEACTaBICHUN 00 AIEKTPOIUTHUECKON

AUCCOoHalu. KauectBeHHEIC PCaKIIMU Ha NOHBI. Ilonsatue o THuapOJInN3C colen

XuUMH4YecKni OKCIICPUMCHT. O3HAKOMJICHHUC C MOACIIAMHU KPUCTAIMYCCKUX
pEemETOK HEOPraHWYECKUX BEIIECTB — METAIJIOB U HeMeTalioB (rpaduta H
ajmasa), CJIOXKHBIX BEIMIECTB (XJIOpHJIa HATPHs); UCCIEAOBAaHUE 3aBUCUMOCTH
CKOPOCTH XHMHYECKOH pEaKIuu OT BO3JIEHCTBUS Pa3IUYHBIX (HAKTOPOB;
UCCIICIOBAaHUE  DIJIEKTPONPOBOTHOCTH  PAacTBOPOB  BEIIECTB,  Ipoliecca
JTUCCOLIMAIIMU  KHUCJIOT, WIeioueld U coieil (BO3MOXKHO HCIIOJIb30BaHHE
BHJICOMATEPHAJIOB); IPOBEJICHUE OIBITOB, WUTFOCTPUPYIONIUX MPU3HAKH
MPOTEKaHUs peaKkiuii HOHHOTO 0OMeHa (00pa3oBaHUe OcajKa, BhIICICHHE rasa,
o0pa3oBaHHe BOJIbl); ONBITOB, WIITIOCTPUPYIOIIUX MPUMEPHl OKUCIUTEIHHO-
BOCCTaHOBUTENBHBIX peakiuil (TOpeHHe, PEaKIIuu Pa3I0KEeHUS, COSTUHEHNU);
paciio3dHaBaHUE HCOPraHMYECKUX BCIICCTB C IMMOMOMIBIO Ka4YCCTBCHHBIX

peaKHI/Iﬁ Ha MOHBI; pCHICHUC IKCIICPUMCHTAJIBHBIX 3a1a4
HemeTtamnnr u ux COCIUHCHUA

OO0mass xapakrepucTuka TramoreHoB. (OCOOCHHOCTH CTPOEHUSI AaTOMOB,

XapakTepHble cTeneHu okucienus. CrpoeHue u (u3MUecKue CBOICTBa



2.2

2.3

2.4

2.5

MPOCTHIX BEIECTB — raJIoreHOB. XMMHUYECKHUE CBOMCTBA Ha MpPUMEpE XJIopa
(B3auMo/ielicTBUE C METallaMU, HEMETAJUIAMHU, 1Ie1049aMH). XJI0POBOJOPOI.
ConsiHast KMCJOTa, XHMHUYECKHE CBOWCTBA, I[IOJIy4€HUE, [PUMEHEHHUE.
JelictBue XxJiopa M XJOPOBOJOPOJA HAa OPraHu3M 4YesoBeKa. BaxkHeimue

XJIOpUAbI U UX HAXOXKICHUC B IIPUPOJLC

OO6mas xapakrepuctuka 37eMeHTOB VIA-rpynmnbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIC cTeneHn okuciaeHus. CTpoeHue u pu3ndeckune CBOWCTBa
NPOCTBIX BEIIECTB — KHCIOPOJa W Cepbl. AJUIOTPOIHBIC MOIM(HKAINN
KHCIIOpPOJia M cepbl. XUMHUYECKHE CBOMCTBaA cepbl. CepoBOIOPO, CTPOEHUE,
busznueckue U xumuueckue cBoicTBa. OKCHABI Cepbl KaK MPEICTaBUTEIU
KHCIIOTHBIX OKCHJIOB. CepHasi KUCIIOTa, GU3HUYSCKUE U XUMUUYECKUE CBOMCTBA
(oOmue Kak mpeacTaBUTENs Kilacca KUCIOT U cnenuduyeckre). XuMHUECKUE
peaKIyu, JeKalyue B OCHOBE MPOMBIIIICHHOTO CIIOC00a MOJMYYEeHHUsT CEPHOM
kucinoThl. [Ipumenenue. Cou CepHON KHUCIOTHI, KAYeCTBEHHAs PEaKIUs Ha
cyne(ar-uoH. HaxoxaeHnue cepbl u €€ COeTMHCHUN B MPUPOJC. XUMUIECKOES
3arps3HEHUE OKPYKAIOMICH Cpellbl COCTUHEHUSIMHU Cephl (KUCIOTHBIC JOXKIH,

3arpsi3HEHUE BO3/IyXa U BOJOEMOB), CITIOCOOBI €r0 MPEI0TBPAICHUS

OO6mass xapakTepuctuka 31aeMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIE CTENEHM OKHUCICHUSA. A30T, paclpoCTpaHEHHE B
npupoe, puzndeckrue u XuMudeckue cBocTra. KpyroBopor azora B mpupoe.
AMMHak, ero (Qu3MuecKkue M XHUMHYECKHE CBOMCTBA, TIOJy4YE€HHE U
npuMeHerne. Conu aMMOHUS, WX (PU3MYECKHEe W XUMHUYECKHE CBOWCTBa,
npuMeHeHne. KauecTBeHHast peakiusi Ha HOHbI aMMOHHMSI. A30THast KUCIIOTa, €€
nojiyueHue, pusndeckre U XuMHUYecKre cBoicTBa (00mIe KaKk npecTaBUTeNs
KJacca KHUCIOT M crnenuduueckue). Mcmoiab3oBaHWe HUTPATOB U COJeH
aMMOHHS B KaueCTBe MUHEPAIBHBIX yIOOpeHWH. XUMHUECKOE 3arps3HEeHUE
OKpY’Kalollel cpesibl COeTUHEHUIMHU a30Ta (KUCIOTHBIE JOXK/IH, 3arpsA3HEeHUe

BO3/yXa, MOYBbI U BOJOEMOB)

docdop, anorponHsie Mogudpukauu dochopa, puzndeckne 1 XUMHIECKHE
ceorictBa. Oxcun dochopa(V) u dochopHas xucimora, Qusmdeckue u
XMMHUYECKHE CBOMCTBa, mosyudeHue. Mcmonb3oBanue ¢ochaTtoB B KauecTBe
MUHEPaIbHBIX YI0OpECHHI

OOmas xapakrepuctuka 1eMeHToB |VA-rpynnsl. OcoO€HHOCTH CTPOEHHUS
aTOMOB, XapakTepHbIE CTENEHM OKHUCICHHs. YTJIepoJ, aJIOTPOIHbIC

Mou(pUKaIMK, pacHpocTpaHEHHE B Ipupone, GU3NYECKUEe U XMUMHUYECKHE



2.6

2.7

2.8

cBoricTBa. Ancopomus. Kpyrosoport yriepona B mpupoae. OKcuibl yrieposa,
X (U3NYECKHe M XMMUYECKHUE CBOMCTBA, JECHCTBHE Ha XKHBBIC OPTraHU3MBI,
MOJIy4YeHHUE U IPUMEHEHHE. DKOJIIOTUYECKUE MPOOIEMbl, CBSI3aHHBIE C OKCHUIOM
yraepona(lV); rumore3a 11006ambHOTO TOTEIUICHHUS KJIMMATa; MAPHUKOBBIN
¢ dext. YronpHas kuciora U e€ coiM, UX (QU3NUYECKHMEe U XHUMHUYECKUE
CBOWCTBa, MOJIydeHUe u npuMeHeHnue. KauecTBennas peakuus Ha KapOoHAT-
nonbl. Mcnonb3oBanue kKapOOHATOB B OBITY, MEAUIIMHE, TPOMBIIIICHHOCTH U

CEJILCKOM XO03IUCTBE

ITepBoHavanbHble TOHATHUSI 00 OPraHUYECKUX BEIIECTBAX KaK O COSAMHEHMSIX
yriepoja (MeTaH, 3TaH, STWJICH, aleTWIEH, 3TaHOJ, TJHULEPUH, YKCyCHas
kucnora). Ux cocraB u xummdeckoe crpoeHue. llonsatue o Ouosormuecku
BO)XHBIX BEIECTBaX: XHpax, OeJIKax, yIrieBoJaX — U HUX pOJU B KU3HU
yesioBeka. MarepuanbHOe €IMHCTBO OpPraHMYeCKMX M HEOPraHWYeCKUX

COE€IMHEHUN

Kpemuuii, ero Qusnueckue M XUMHUYECKHUE CBOKMCTBA, WOJY4YCHUE U
npumenenue. CoenuHeHUsT KpeMHuUsl B npuponae. O6ume npeacTaBieHus: oo
okcuze kpemHus(1V) u kpemaueBoit kucinote. CUIHKATBI, UX UCIIOJIB30BaHUE
B OBITYy, MEIWIMHE, TPOMBINIUICHHOCTH. BakHEHIHe CTpOoUTeIhbHBIC
MaTepuaibl: KepaMuKa, CTEKJIO, I[eMEeHT, OeToH, kene300eToH. [Ipobmemsr
0€30MMacHOTO WCIOIB30BAaHUSI CTPOHUTEIHHBIX MAaTEPHUAJIOB B ITOBCEIHCBHOM

KHN3HHU

XUMHUUECKUH SKCIEPUMEHT: U3ydyeHHe 00pa3lloB HEOPraHWYECKHUX BELIECTB,
CBOMCTB COJISHOM KHCJIOTBI; IIPOBEICHUE KAYECTBEHHBIX PEAKIMI Ha XJIOPUI-
WMOHBI W HaONIOEHHE MNPU3HAKOB HMX MPOTEKAHUS; OIBITHI, OTpakKarollue
buznyecKkre 1 XMMUYECKHE CBOMCTBA raJOr€HOB U UX COEAMHEHUHN (BO3MOXKHO
HCIIOJIb30BaHNE BUJIEOMATEPHUAIOB); O3HAKOMJIEHHE C O0Opa3lamH XJIOpPHIOB
(raloreHUI0B); O3HAKOMJIEHHE C oOpa3namMu cepbl M €€ COeAMHEHUSIMHU
(BO3MOXXHO HCTIOJB30BAHUE BHUICOMATEPHUATIOB); HAOIIOJEHUE TIpoliecca
o0yTJIMBaHUS caxapa MoJl IeHCTBHEM KOHLIEHTPUPOBAHHON CEPHOM KHUCIIOTHI;
U3Y4YE€HHE XMMHUYECKHUX CBOMCTB pa30aBIeHHON CEpHON KHCIIOTHI, POBEACHNE
KayeCTBEHHON peakluu Ha Ccynb(ar-uoH M HaONIOJeHHE TpU3HaKa eé
MIPOTEKAHUsT; O3HAKOMJICHHUE ¢ PU3NUECKIUMH CBOMCTBaMH a30Ta, hochopa u ux
COCMHEHUN (BO3MOXHO HCIIOJB30BaHUE BHICOMATEPUANIOB), OOpazLaMu
a30THBIX U (HochOpHBIX YA0OpEHHUH; TTOTyIeHUE, COOMpaHUE, pacliO3HaBaHUE
U U3Y4YEHHE CBOMCTB aMMHAKa; MPOBEACHUE KaueCTBEHHBIX PEaKLUil HA MOH

amMmMoHMsT U (ochaT-MOH U HU3ydYEHUE TMPHU3HAKOB HX MPOTEKAHMUS,
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3.3

3.4

3.5
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B3aMMOJICCTBUE KOHIIEHTPUPOBAHHON a30THOM KUCIIOTHI C ME/IbI0 (BO3MOXKHO
MCIIOJIb30BAaHUE BUAECOMATEPUAIIOB); M3YYEHUE MOJENEH KPUCTAIIIMYECKUX
peméTok anMasa, rpadura, ¢yepeHa; O3HAKOMIIGHHE C IIPOLECCOM
a1copOIMK pacTBOPEHHBIX BEUIECTB AKTUBHPOBAHHBIM YIJIEM M yCTPOICTBOM
MPOTUBOTra3a; MOJIy4eHHue, cCOOMpaHue, pacro3HaBaHUE M U3yYEHHE CBONCTB
YIJIEKHCIIOTO Tasa; MpOBeIeHHE KadeCTBEHHBIX peakuuid Ha KapOoHAT- H
CUJIMKAT-UOHbl W M3YYEHHE IPU3HAKOB HMX IPOTEKaHUS; O3HAKOMIICHUE C
IPOAYKIMEN CUIMKATHOW MPOMBIIIJIEHHOCTH; PELIEHUE SKCIIEPUMEHTAIBHBIX

3a1a4 1o TeMe «Ba)kHelIe HeMeTalabl U UX COCAUHCHUS
MeTanibl U UX COSAMHEHUS

OO0wrast XapakTepuCTUKAa XUMUYECKHUX 3JEMEHTOB — METaVIOB HA OCHOBaHWUHU
ux nosiokeHuss B llepuogmyeckoi cucremMe xummyeckux snemeHToB JI.U.
Menneneesa u ctpoenus atroMoB. CTpoeHHre MeTau1oB. MeTtaindeckas CBs3b
U METaJUIMYecKas KpUCTalUIMdecKass pemerka. OJNEKTPOXUMHUYECKUN psil

HaHpH)KeHI/Iﬁ MCTAlJIOB

duznyeckue U XMMHUYECKHe cBoiicTBa MeTasioB. OOIIue crioco0bl MOIydeHus
MeTasuioB. [ToHsITHE O KOPPO3UH METAIIJIOB, OCHOBHBIE CITOCOOBI 3aIITUTHI UX OT
Koppo3uu. CruiaBsl (cTajib, YyryH, AIOPATIOMUHUN, OpOH3a) U UX IPUMEHEHUE

B OBITY U IPOMBIIIJIEHHOCTH

[Ilenouynsle MeTaybl: MoslokeHHE B [leproguyeckoil cucTeME XUMHYECKHX
anemeHToB /.M. MenneneeBa; CTpoeHrEe UX aTOMOB; HaX0KJICHHE B IIPUPOJIE.
dusnueckue U XMMUYECKHe CBOMCTBA (Ha MpuMepe HaTpus U Kanus). OKCuabl
U TUAPOKCHUABI HATPHUA W KaJIWA. HpI/IMeHeHI/Ie OICJIOYHBIX MCETAJIJIOB U HUX

COeIMHEHUN

[llenoyno3eMenbHEIE METAIBI MarHuii W KalbIUi: IIOJIOXKCHHE B
ITepuoanueckoit cucrteMe xumuueckux d3nemeHToB .M. Menngeneesa;
CTPOEHUE UX aTOMOB; HaxOxKJcHue B npupojc. Pusnyeckue U XUMHUYECKHE
CBOMCTBa MarHusi W Kajublus. BakHelmne coenuHEeHHs] Kaublus (OKCH],

TUAPOKCHU, coln). JKECTKOCTH BOJIBI U CIOCOOBI €€ yCTpaHeHUs

AnromuHui: nonoxkenue B [lepronndeckoil cucreMe XMMHUYECKHX SJIEMEHTOB
J .. Menneneesa; CTpO€HUE aTOMa; HAXOXKJEHUE B mpupojae. Puznyueckue u
XMMHYECKHE CBOICTBAa amiOMUHHMA. AM(OTEpHBIE CBOWCTBA OKCHAA H

THAPOKCH/Ia AITFOMUHHUS

Keneszo: nonoxenue B [lepuoandeckoi cucteMe xXumuueckux snementos J1.1.

MGH,Z[G.HGGBEI; CTPOCHUC aTOMa, HAXOXKIACHUC B IPUPOAC. du3znueckue u



3.7

4.1

4.2

4.3

XUMUYECKHE CBOMCTBA jkene3a. Okcuabl, ruapokcuanl U conu xenesa(ll) u

xkeneza(lll), ux cocras, cBoOCTBA U MOTyYeHUE

XUMHUYECKUH HIKCIIEPUMEHT: 03HAKOMJICHHE ¢ 00pa3liaMH METAJJIOB U CILIABOB,
X (U3NYECKMMH CBOWCTBAMH; M3Y4YEHHE PE3YJIbTaTOB KOPPO3UH METALIOB
(BO3MOXKHO HCMOJIb30BAHUE BHJIEOMATEPHUAIIOB), 0COOCHHOCTEH
B3aMMOJICHCTBUSl OKCHIAa KaJbllUg W HATpUs C BOAOH (BO3MOXHO
MCIIOJIb30BAaHUE BUJIEOMATEPHUAIIOB); UCCICAOBAHUE CBOMCTB KECTKOM BOJIBI;
mpolecca TOpeHMsl jKelle3a B KHCIopojae (BO3MOXKHO —HCIIOJIb30BAaHUE
BUJIEOMATEPHAIIOB); IPU3HAKOB MPOTEKAHUS KAUECTBEHHBIX PEAKIIMI Ha HOHBI
(Maraus, Kaneius, amomuaus, nubka, sxenesa(ll) u xenesa(lll), meau(ll);
HaOJIIOZICHUE U OMKUCAHNE MTPOIIECCOB OKPAITMBAHUS INIAMEHU HOHAMU HATPHS,
Kamusi W Kanblus  (BO3MOXKHO — HCIOJB30BaHHE  BHUAEOMATEPUATIOB);
UCCJICIOBAaHHE aM(POTEPHBIX CBONCTB TMAPOKCUIA ATFOMHHUS M THAPOKCH]IA
LMHKA; PEIIeHHE SKCIIEPUMEHTAIbHBIX 3a/1a4 110 TeMe «BakHeine MeTamibl

U UX COCAUHCHUA»
XHUMHS ¥ OKpYXKarolas cpena

HoBsie maTepuansl 1 TexHOJOrMU. BemecTBa 1 Marepralibl B MOBCEIHEBHOM
JKA3HU 4YeJIoBeKa. XUMUs U 310poBbe. be3omacHoe ucroap30BaHnue BELIECTB U
XUMUYECKUX peaknuii B ObITy. [lepBas momoIib Mpu XUMHUYECKHX OXKOTax U

OTpPAaBJICHUAX

OCHOBBI ~ 3KOJOTMYECKOW  TIPaMOTHOCTH.  XHUMHYECKOE  3arpsi3HEHHE
okpyxatomieit cpenpl [TIK. Posb xumMuu B pelieHMH 3K0JI0TrMYECKUX MPoOIIeM.
[TpuposHble MCTOYHHKHU YTJIEBOJOPOAOB (yroijib, MPUPOAHBINA Ta3, HEPTb),

MMPOAYKTHI UX HepepaGOTKI/I, HX pPOJib B 6LITy " NPOMBIIIJIICHHOCTHU

XHUMUYECKUMN SKCIICPUMCHT: U3YUCHUC 06pa3u013 MaTcpHraJioB (CTCKJIO, CIIJIaBBbI

METaJIJIOB, MOJIMMEPHBIE MaTepUAIIbI)



IPOBEPSIEMBIE HA OI'D 11O XUMHU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUSA

Kon
NpoBepPsIeMOro
TpeOOBaHMS

1
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1.2

1.3

2.1

IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTaM
0230BOro ypOBHSI 0CBOEHHS OCHOBHOM 00pa3oBaTe/ibLHOI
NMPOrpaMMbl OCHOBHOI0 0011ero odpasosanust Ha ocHoBe PI'OC

IIpencraBienue:

0 TI03HABAa€MOCTH SIBJIEHUM HPUPOJbl, NOHHMaHHE OOBEKTUBHOM
3HaYMMOCTH OCHOB XMMMYECKON HayKH Kak 00JaCTH COBPEMEHHOI'O
€CTECTBO3HAHHUS, KOMIIOHEHTa OOILIel KyJabTypbl M IMPaKTUYECKOU
NeSTeIbHOCTH 4YEJIOBEKa B YCIOBHMAX COBPEMEHHOI'O OOIIECTBA;

IMOHUMAaHHUEC MECTAa XUMHU CPEAN APYIrUX CCTCCTBCHHBIX HAYK

O HAYYHBIX METOAAX IIO3HAHUS, B TOM YHUCJIC SKCIICPUMCHTAJIbHBIX U
TCOPCTUUCCKHUX METOJAaX MCCICAOBAHUSA BCIICCTB W HU3YUYCHUA
XUMHNYCCKHX peaKHHﬁ; YMCEHHUEC HCIOJIb30BAaTb MOJCIN  IJIA

00BICHECHUS CTPOCHUA aTOMOB U MOJICKYJI

0 cepax npodeccuoHaTbHON NESITEIBHOCTH, CBI3aHHBIX C XUMHUEH
U COBPEMEHHBIMHU TEXHOJOTHSMHU, OCHOBAHHBIMH Ha JOCTHKEHUSX
XUMHUYECKOW HAYKH, YTO IO3BOJUT OOYYAIOIIUMCS PacCMaTPHUBAThH
XUMHIO Kak cdepy cBoeil Oyaymeidl mpodeccnoHambHOM
NEATSIIbHOCTH W CHeNIaTh OCO3HAHHBIA BBIOOP XUMHH Kak
npoUIBLHOTO TMpeAMeTa MpH TepexoJe Ha YPOBEHb CPEIHEro

o01rero o6pa3oBaHus

Brnanenue crucreMod XUMWYECKHX 3HAHMM M yMEHHE NPHUMEHSTH

CUCTEMY XUMHUUYCCKUX 3HaHI/II71, KOTOpas BKIIFOYACT:

BOKHEHIIINE XMMUYECKUE TMOHATHS: XUMUYECKUH 3JEMEHT, aToM,
MOJIEKYJIa, BEIIECTBO, MPOCTOE U CII0KHOE BEIIECTBO, OJHOPOAHAS U
HEOJIHOPOJIHAsl CMECh, OTHOCUTENIbHbIE aTOMHAasi M MOJIEKYJspHas
MacChl, KOJMYECTBO BEUIECTBA, MOJb, MOJSPHAs Macca, MOJISIPHBIN
00BEM, OKCHI, KUCIIOTAa, OCHOBAaHUE, CONb (CPEHHSIsI), XMMHUYECKAs
peaklusi, peaklUHd COECIUHEHUs, PEeaKUMU pas3JIOKEHUs, PEaKLUU
3aMeIleHHUs], PeaKIMi OOMEeHa, TEIUIOBOM 3(QEeKT peakiuu, SK30- U
SHJOTEPMHUYECKHE PEAKIINHU, PACTBOP, MAccoBas J0Js1 XMMHUYECKOTrO

9JICMCHTAa B COCAUHCHUH, MACCOBasA HOOJd MW NPOUCHTHAA



2.2

2.3

3.1

3.2

3.3

3.4

KOHIIEHTpALIMS BELIECTBA B PaCTBOPE, SIIPO aTOMA, AJIEKTPOHHBIHN CII0I
aToMa, aTOMHas OpOWTallb, PaJUyC aroMa, BaJCHTHOCThb, CTEIEHb
OKHCIICHHSI, XUMUYECKas CBA3b, 3JIEKTPOOTPULIATETILHOCTD, MOJISpHAs
W HEMoJsipHas KOBAJICHTHAsl CBSA3b, MOHHAs CBs3b, METAJUIMUYECKas
CBSI3b, KpUCTAJUINYECKAs pElIETKA (ATOMHAs!, HOHHAs!, METaJTH4ecKasi,
MOJIEKYJISIpHAs), UOH, KaTHOH, aHUOH, AJIEKTPOJIUT U HEDJIEKTPOJIUT,
AIIEKTPOJIUTUYECKAs JUCCOLMAIMsI, peaKUMd HOHHOro oOMeHa,
OKHUCJIUTEIIbHO-BOCCTAHOBUTENIbHBIE ~ PEAKLUH,  OKUCIUTENh U
BOCCTAHOBUTENIb, OKHCJIEHHWE U BOCCTAaHOBJICHHE, JJIEKTPOIIU3,
XUMHUYECKOE paBHOBECHE, OOpaTHMble U HEOOpAaTUMBIE pPEaKIu,
CKOpOCTh XUMHUECKOW peakiuu, katamuzatop, [IJIK, kopposus

METAJIJIOB, CILIABBI

OCHOBOIIOJIararomuye 3aKOHbI XHMHUH: 3aKOH COXPAaHCHUSA MACChI,
HepI/IO,I[I/I‘IeCKI/Iﬁ 3aKOH I[I/I MeHI[eJ'IeeBa, 3dKOH IIOCTOAHCTBaA

coCTaBa, 3aKOH ABOragpo

TEOPUM  XUMHH:  aTOMHO-MOJIEKYJSIDHAs ~ TEOpHs,  TEOpHs

BHGKTPOHHTHQGCKOﬁ AUCComranmn
Bnanenne ocHOBaMHM XMMHYECKOM rpaMOTHOCTH, BKJIIOYAIOIIICH:

YMEHHE TPaBHJIBHO HCIIONB30BaTh M3yYCHHBIE BEIIECTBA U
MaTepHuaibl (B TOM YHCIIE MUHEpalbHble yIO0OpEHUs, MeTaJlibl U
CIUIaBBI, TIPOXYKTHI  IEpepabOTKH  MPHUPOTHBIX  HCTOYHHUKOB
YIJI€BOAOPOAOB (YIJIsl, IPUPOTHOTO ra3a, HeTH) B OBITY, CETBCKOM
XO3sICTBE, Ha MPOM3BOJCTBE W TOHMMAHHWE 3HAYCHHUS IHKHUPOB,
OenKoB,  YIJIEBOJOB /s  OpPraHM3Ma  YeJOBeKa;  yYMEHHUe
MPOTHO3UPOBATh BIIMSHHUE BENIECTB M XUMHYECKHAX ITIPOIIECCOB Ha

OpraHM3M Y€JI0BEKa U OKPYKAIOUIYI0 IPUPOIHYIO CpENY

YMCHHUEC UHTCTPUPOBATH XUMUYCCKHUEC 3HAHUA CO 3HAHUSAMU APYTHUX

y4eOHBIX MPEIMETOB

HaJIMYUe OMbITa pabOTHI C PA3IUYHBIMA UCTOUHUKAMU UH(QOPMAIIH
0 XMMHUH (HaydHass M Hay4YHO-TIOMYJISIpHAs JUTEparypa, CIOBapH,
CIIPABOYHHUKHU, HHTEPHET-PECYPCHI)

yMEHUE OOBEKTHBHO OLEHMBAaTh HMH(OpPMALMIO O BEIIECTBAaX, UX
OpEeBpalllCHUsIX W MPAaKTUYECKOM MNPUMEHEHMH U  YMEHHE

HUCIIOJb30BaTh €€ AJs PEIICHUA y‘le6HO'H03HaBaTCJ'II>HBIX 3aJa4



7.1
7.2
7.3

8.1

8.2

8.3
8.4

9.1

9.2

Brnanenne ocHOBaMM MOHSATUHWHOIO alapaTta U CHUMBOJIAYECKOIO
A3bIKa XMMHHU JUTS COCTAaBICHHS (POPMYIT HEOPTaHMUYECKUX BEIIECTB,
YPAaBHEHUH XUMHUYECKUX pEaKlUMUid; OCHOBAMHM XHMHYECKOU
HomeHkarypsl (IUPAC u TpuBnanbHoi)

YMeHne oObSICHATH CBSI3b MOJIOKEHHS eMeHTa B Ileproanueckoii
CUCTEME C YHCJIOBBIMM XapaKTEPUCTUKAMHU CTPOEHHUS aTOMOB
XMMHUYECKHX 3JIEMEHTOB (COCTaB M 3apsal sapa, oOliee 4YuciIo
AIIEKTPOHOB), paclpeAeNieHUEM BIIEKTPOHOB IO SHEPreTHYEeCKUM
YPOBHSIM aTOMOB IEPBBIX TPEX MEPUOAOB, KAJIUS U KaJIbLIUS
IIpencraBienne O  NEPUOJWYECKOM  3aBUCMMOCTH  CBOWCTB
XUMHUYECKUX IIEMEHTOB (paguyc aToMa, JIEKTPOOTPHUIIATEILHOCTS ),
IPOCTBIX M CJOXKHBIX BEIIECTB OT IIOJIOXKEHUS D3JIEMEHTOB B
[lepuoanueckoit cucreme (B MaiblX MEpUOAAaX M TJIaBHBIX
MOJArpyNnax) v 3J€KTPOHHOTO CTPOEHUS aTOMa

YMeHnue kinaccupuuupoBarh:

XUMHUYECKUE 3TIEMEHTHI

HEOpPraHUYECKHE BELIECTBA

XUMHUYECKHUE PEAKIIUN

YMeHHe OnpenensaTh:

BaJICHTHOCTb M CTENEHb OKUCICHMSI XMMHUYECKHUX JIEMEHTOB, 3apsij
MOHA

BUJ XMMUYECKOW CBSI3M M THUIl KPUCTAJUIMUECKOH CTPYKTYphl B
COEIMHEHUSX

XapaKTep Cpeibl B BOJHBIX pacTBOPax BEeUIECTB (KUCIOT, OCHOBAHUIA)
OKHUCJIUTEh U BOCCTAHOBUTEIH

YMeHue xapaktepu3oBarh (pu3nueckre U XMMUYECKHUEe CBOMCTBA:
MPOCTHIX BEMIECTB (KHUCIOPOJ, O30H, BOJOpPOA, Tpadut, ammas,
KpeMHu#, a3or, ¢docdop, cepa, XJop, HATpUH, Kaiuii, MarHui,
KaJIBITA, aTFOMHHHM, JKEJIE30)

CIIOXKHBIX BEIIECTB, B TOM YHCJIE€ HMX BOJHBIX PAacTBOpOB (BoAa,
aMMHaK, XJOpPOBOJOPOJ, CEPOBOJIOPOMA, OKCHABI M T'MAPOKCHJIbI
metamwioB |-lA rpymm, amomunns, meau (I1), nuaka, xenesa (Il u

I1), okcunst yrnepona (11 u 1V), kpemuus (1V), azota u pocdopa (111



9.3

10

10.1
10.2

10.3

10.4
11

111

11.2
11.3

11.4

12

121

12.2

12.3

u V), cepot (IV u VI), cepuucras,, cepHasi, a30THCTas, a30THasd,
docdopHas, yroibpHas, KpeMHUEBAsI KUCIOTA U X COJIH)
OPOTHO3UPOBATh M  XapaKTEpU30BaTh CBOWCTBA BEIIECTB B
3aBHCHUMOCTH OT HUX COCTaBa U CTPOCHHUS, MPUMEHEHHE BELIECTB B
3aBUCUMOCTH OT HMX CBOMCTB, BO3MOXXHOCTb MPOTCKAHHSA
XUMHUYECKHUX MPEBPAIICHUN B Pa3IMUHBIX YCIOBUSIX

YMeHHe COCTaBIATh MOJIEKYJISIPHBIE M HOHHBIE YPAaBHEHUS PEaKIuii,
B TOM YHCIIE:

peakiuii HFOHHOTO OOMeHa

OKHCITUTEITFHO-BOCCTAHOBUTEIFHBIX PEaKIHiA

WUTIOCTPUPYIOMINX XHUMHUYECKHE CBOMCTBA H3YYEHHBIX KJIACCOB
(Tpymm) HeOpraHU4YEeCKUX BELIECTB

MOJTBEPKIAIOIINX T€HETUYECKYIO B3aUMOCBSI3b MEXKLy HUMH
YMeHue BbIYUCIATH (IPOBOAUTH PACUEThI):

OTHOCHUTEJIBHYIO MOJIEKYJSIPHYI0 M MOJISIPHYIO MAacChl BEIIECTB,
MacCOBYIO JIOJI0 XUMHYECKOTO 3JIEMEHTA B COEIMHEHUHN

MacCOBYIO JIOJIO BEIIECTBA B PacTBOPE,

KOJIMYECTBO BEUIECTBA M €T0 Maccy, 00beM ra3os

M0 YpPaBHEHUSM XHMHYECKUX PEAKIUH W HAXOJHUTh KOJIMYECTBO
BEIIeCTBa, 00BEM U Maccy peareHTOB WM MPOTYKTOB PeaKLuu
Bnanenue (3HaHUE OCHOB):

OCHOBHBIMH  METOJlaMH  HAy4HOro TO3HaHUS (HaOIroJeHue,
U3MEpeHNue, SKCIIEPUMEHT, MOICTTMPOBAHNE) ITPH U3YUEHUH BEIIECTB
U XUMHYECKHUX SIBIICHHH; yMeHuEe C(hOpMyIHpOBaTh MpoOleMy H
MPEUIOKUTH ITYTH €€ PeIIeHMUs

0e3omacHO pabOTHl ¢ XUMHUYECKUMH BEIIECTBAMH, XUMHUUYECKOU
MOCYJI0M 1 J1aOOPaTOPHBIM 00OPYIOBAHUEM

MpaBUIaMu 0e301macHOTO obpareHus c BEII[ECTBAMH,
UCTIONIb3YEMBIMU B MMOBCEAHEBHOW JKU3HU, IPABIIIAMU MTOBEACHUS B
HEesIX COepe)eHUs 370POBbS U OKPYKAIOIICH MPUPOTHON CPEJbl;
MOHWMaHKE BpeJa (OMacHOCTH) BO3ACUCTBUS HA )KUBBIE OPTaHU3MBbI

onpenenEHHbIX BEIICCTB, crnoco0oB YMEHBIIICHUS it

NpeaoTBpalIiCHUA UX BPpCIAHOTO BO3HCﬁCTBHﬁ



13

131

13.2

13.3

13.4

135

13.6

13.7

13.8
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Hanname MPAKTUYCCKUX HABBIKOB INIAHUPOBAHUA U OCYIICCTBIICHUSA

CICAYIOIUX XUMHUYCCKUX SKCIICPUMCHTOB:

HN3YUCHUC u OIIMCAaHUucC (I)I/I?;I/I‘ICCKI/IX CBOMCTB BCIICCTB,
O3HAaKOMIJICHHE C (bI/ISI/I‘IeCKI/IMI/I U XUMHWYCCKUMU SABJICHUAMU, OIIBITHI,

HJUTIOCTPUPYIOIIUC TPHU3HAKU IPOTCKAHHUA XUMHUYCCKUX peaKHI/Iﬁ
U3y4CHUE CIOCOOOB pa3zesICHUs cMeceil

MIOJIy4YeHUE KHUCIOpOJa M M3Y4YEHHE €ro CBOMCTB; IIOJIy4Y€HUE
BOZOPOJA U U3YYEHHUE €ro CBOMCTB; MTOJIyYEHHE YIJIEKUCIIOTO ra3a u
WU3y4YEHUE €ro CBOMCTB; IIOJIyYCHHE aMMHUaKa M H3y4EHUE €ro

CBOMCTB

MPUTOTOBJICHHE PACTBOPOB C OMpenelEHHOW MacCOBOM Jojei

pacTBOPEHHOTO BEIIECTBA

NpUMEHEHHEe  HMHAUKATOpPOB  (JlakMyca,  METWJIOpaHka  H|
denondranenna) sl ONpeneNeHUsT XapakTepa Cpeabl B pacTBOPax

KHCJIOT U menoqeﬁ

UCCIIEJOBaHUE W OIMCAHUE CBOWCTB HEOPraHMYECKUX BELIECTB
Pa3IMYHBIX KJIACCOB; U3yYEHUE B3aUMOJCUCTBHSI KUCIIOT C METAIaMH,
OKCHIAMH  METAUIOB,  PACTBOPUMBIMA U HEPAaCTBOPUMBIMHU
OCHOBaHUSIMH, COJISIMU; TOJIYYEHHE HEpPacTBOPUMBIX OCHOBAaHMIA;
BBITECHEHHE OJHOrO0 MeTaula JAPYTMM M3 pacTBOpa COJIH;
UCCIIeIOBaHHE aM(OTEPHBIX CBOMCTB THAPOKCHUIOB ATIOMUHUS U

[IUHKA

PCHICHUC SKCTICPUMCHTAJIBHBIX 3a/1a4 110 TEMaM: «OCHOBHBIE KJIaCChI
HCOPTaHUYCCKUX COGﬂHHCHHﬁ)); <<3J'I€KTpOJ'H/ITI/I'-IeCKa${
JAUCCOLIM AL, «BaxHelye HeMeTaulbl U HX COCOAUHCHUSA,

«BaxkHelnme MeTamIbl 1 UX COSTUHEHUS

XUMHYECKHE  OKCIIEPUMEHTHI,  WIIIOCTPUPYIOIINE  TPU3HAKA
NPOTEKaHUs pPeakLuil HOHHOTO 0OMeHa; KaueCTBEHHbIE PEaKLUu Ha
MPUCYTCTBYIONINE B BOAHBIX PACTBOPAaX HMOHBI: XJIOPHI-, OpOMHI-,
uomua-, cyiabdar-, Qocdar-, KapOOHAT-, CHIMKAT-aHUOHBI,
THPOKCH/I-NOHBI, KATHOHBI aMMOHHMSI, MarHUsI, KAJIbIHS, ATIOMUHHS,

kenesa (2+) u xenesa (3+), menu (2+), nMHKa

YMenue:



141

14.2

MPEJCTaBIATh pPe3yabTaThl OSKCIepuMEHTa B (opme BBIBOJOB,
JIOKA3aTeNbCTB, TPAPUKOB U TAOIUI[ U BBISBIATH IMIHPUUCCKUE
3aKOHOMEPHOCTH

YCTaHABIMBAaTh  CBSI3M  MEXIYy  peaJbHO  HAOII0AaeMbIMU
XUMUYECKUMH SIBJICHUSIMH U TIPOLIECCAaMU, MPOUCXOSAIIMMU B

MakKpO- 1 MUKPOMHUPE, 00BACHATH MMPUYKUHBI MHOFOO6pa3I/I5[ BE€IICCTB



INIEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, ITIPOBEPAEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 9K3AMEHE 110 XUMHNHU

Koxa
1

11

1.2

13

14

1.5

1.6

2.1

2.2

2.3

3.1

HpOBepﬂeMLIﬁ JIEMEHT COAECPKaHUSA

HepBOHaanBHBIe XUMHWYCCKUEC ITOHATUA
UucTtsie BemecTBa u cMecu. CriocoObl pa3ziesieHus: cMecei

ATOMBI U MOJICKYIJIBI. Xumuueckue d31eMeHThl. CHMBOJIBI XMMHYECKHX

OJICMCHTOB. HpOCTBIe " CJIOKHBIC BEIICCTBA.

XumMuueckas Q)opMyna. BanenTHOCT, aTOMOB XMMHUYECKHMX DJIEMEHTOB.

CreneHp OKUCICHUS

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

B COCIUMHCHHNU

KomuuecTBo BemectBa. Mok, MossipHas Macca. MoJisspHbIii 00bEM Ta30B.

Bzanmocs3b KOJIMYCCTBA, MACChI K YUCJIa CTPYKTYPHBIX CAWMHUI] BEIICCTBA

du3nyeckre U XUMUYECKUE SIBICHUSI. XHUMHUUECKas peakuuga nu eé IMPU3HAKH.

3akoH COXPAHCHUSA MACChl BCHICCTB. XHUMUYECKHUE YpaBHCHUA

HepI/IOI[I/I‘IeCKI/Iﬁ 3aKOH H Hepnonnqecxaﬂ CUCTCMAa XUMHNUYCCKHUX JJICMCHTOB

J.1. MenneneeBa. CTpoeHrue aToMOB

[lepnonnueckuit 3akoH. Ilepuonnueckas cucTeMa XMMHYECKHX DJIEMEHTOB
.M. Menneneesa. Ilepuoasl u rpynmbl. @U3HYECKUI CMBICI MOPSAIKOBOIO

HOMEpa, HOMEPOB MEepHOJia U IPYIIIbI AJIEMEHTA

CTpOeHI/IC aroMoB. CocTaB aTOMHEIX AACP. H30T1OMnHI. 3J'IeKTpOHBI. CTpOCHI/IC
SJICKTPOHHBIX 000/I0YEK aTOMOB MEPBBIX 20 XHMHYCCKHX DJIECMCHTOB

[Tepuonnueckont cucremsl [[.U. Menaeneesa

3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB XUMHUYECKUX 3JIEMEHTOB MEPBBIX TPEX
MEePUOMIOB, Kalus, Kalblus (paguyca aTOMOB, JJIEKTPOOTPUIIATEILHOCTH,
METaJUIMYECKUX M HEMETAaJUIMYeCKUX CBOMCTB) M WX COCJUHEHUUA B
COOTBETCTBHUHU C TIOJIO)KEHHEM »dJIeMeHTOB B Ilepuoamdeckoil cucreme

CTPOCHUCM HUX ATOMOB
Crtpoenue BemiecTBa

Xumunueckass cBsi3zb. KoBajieHTHast (mojisipHass M HEMOJSpPHAs) CBA3b.
DNEeKTPOOTPULATEIbHOCTh ~ XMMHUYECKUX  3JeMeHTOB. VoHHas  CBS3b.

Meramnuueckas CBSI3b
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4.1

4.2

4.3

4.4

4.5

4.6

4.7

4.8

4.9

4.10
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Tunbel kpucrammmueckux peméTok (aToMHas, HMOHHAas, MeTalIn4yecKkas),
3aBUCUMOCTDb CBOMCTB BEIIECTBA OT THUIIA KPUCTAUIMYECKOW PELIETKUA U BUAA

XHUMHYECKOU CBI3U

Baxueimue MNpEACTABUTCIIM HCOPraHUYCCKHUX BEIICCTB. Hemeranner u ux

COCIMHCHNA. Mertamisl ¥ UX COCIUHCHUA

Knaccuukanuss 1 HOMEHKJIATypa HEOPraHHMYECKUX COCAMHEHHUH: OKCHIIOB
(coneobpa3syromue: OCHOBHBIE, KHCJIOTHBIE, aMmdoTepHsbIe) u
HecosieoOpa3yrone; OCHOBaHHMH (WIENOYM M HEPacTBOPUMBIE OCHOBAHMA);
KHUCJIOT (KUCIIOpOJICO/epkKAUEe UM OCECKHCIOPOIHBIC, OIHOOCHOBHBIE U

MHOT'OOCHOBHBIE); COJIEH (CpEeIHUX U KUCIIBIX)

Ou3nyeckue M XHUMHUYECKHE CBOMCTBA TMPOCTHIX BEIIECTB-HEMETAIUIOB:
BOZIOPO/Ia, XJIOpa, KUCIOpPO/ia, Cephl, a30Ta, pocdopa, yriepoaa, KpeMHUS

du3nyeckue M XMMHYECKHE CBOMCTBA MPOCTHIX BEIIECTB-METAIIOB: JIUTHUS,
HATpusl, Kajusi, MarHus U KaJblMs, AIFIOMUHMS, JKelle3a. DIEKTPOXUMUYCCKUI

PsI HAIPSKEHUN METAJUIOB

du3ndyecKkue 1 XUMUIECKHE CBOMCTBA BOJOPOIHBIX COCIMHEHUH HEMETAJLIOB:
XJIOPOBOOPOJa, CEPOBOAOPO/IA, AMMHAKA

dusnyeckne U XUMHUYECKHE CBOMCTBA OKCHIOB HemetawioB: cepsl (1V, VI),
azora(ll, 1V, V), docdopa(lll, V), yraepona(ll, 1V), kpemuus(1V). [Tony4enue
OKCHJIOB HEMETAJIJIOB

Xumnueckue cBoiictBa okcuaoB: metamwioB IA-IIIA rpynn, muaka, meau(ll) u

xemnesa(ll, 11). [TomyueHre OKCHIOB METAIIJIOB

XUMHYEeCKHE CBOMCTBA OCHOBaHUI M aM(OTEPHBIX I'MIPOKCHIOB (Ha IpUMeEpe
TUIPOKCUIOB  QIIOMMHHUA, JKeje3a, LuHKa). [lomydeHne oOcHOBaHUN U
aM(pOTEepPHBIX THIPOKCHUIOB

OOme XMMUYECKHE CBOMCTBA KUCIOT: XJIOPOBOAOPOIHOM, CEpOBOIOPOIHOM,
CEPHHUCTOM, CEpPHOMU, a30THOM, (HochHOPHOU, KpeMHUEBOH, YyrodbHOH. OcoObIe
XMMHYECKHE CBOMCTBA KOHLEHTPUPOBAHHOM CEPHOM M a30THOM KHCIOT.
[Tonyuyenue kucimor

OO6mme XxuMHUIECKHe CBOMCTBA cpenHux colier. [lomyduenue coneit
[Tomyyenue, cobupaHue, pacro3HaBaHUE BOAOPOAA, KUCIOPOJA, AMMUAKA,
YIJIEKHUCIIOTO Ta3a B JIa0OpaTopuu

[Tony4yenne amMmmHaka, CEpHOM U a30THOM KHCIOT B MPOMBIIIICHHOCTH. O01ue

CIIOCOOBI IMOJIYYCHH MCTAJIJIOB
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5.1

5.2

5.3

5.4

5.5

6.1

6.2

6.3

6.4

6.5

I'enermueckas CBA3b MCXKIY KilaCCaMU HECOPraHNYCCKUX CO€,Z[I/IHCHI/II71
XuMmudeckue p€akuuu

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

HM3MEHEHMIO CTEIICHEH OKMCIICHUS XUMUYECKUX YJIEMEHTOB

TemnoBoit 3¢ ¢deKkT XUMHUYECKON peakiuu, TEPMOXHUMHUYECKHE YpaBHEHUS.

DK30- U 3HI0TEpMUYECKUE peakuuu. TepMOXUMUYECKHE YPABHEHHUS

OKHCIUTEIEHOBOCCTAHOBUTEILHBIC pCaKkuuu. OKHCIMTEIN U BOCCTAHOBHUTCIIH.
Hpoueccm OKHUCJICHHUA u BOCCTaHOBJICHUA. BHCKTpOHHLIﬁ 0anaHC

OKHCIIUTEIILHOBOCCTAaHOBUTCIILHOM pakuuu

TeopI/IH SHeKTpOHHTHq€CKOﬁ AJucconnanuu. KaTI/IOHH, AHHUOHBI. BJ'ICKTpOJ'II/ITLI

1 HEINEeKTPoJnThl. CUIIbHBIC U c1a0ble ANEKTPOIUThI. CTENeHb TUCCOIAIuN

Peakiuu nonnoro oomeHa. YciioBusi IPOTEKaHUS PEaKIUi MOHHOTO OOMEHa,

IIOJIHBIC 1 COKpaH_IéHHLIC HOHHBIC YPAaBHCHUSA peaKHI/Iﬁ
Xumus u OKpYyKaromiasa cpeaa

BemectBa u Marepuansl B IIOBCEJHEBHOM JKM3HU 4YeloBeKa. besomacHoe
HCIOJIb30BaHNE BEIIECTB M XUMHUYECKHX peaklUui B J1abopaTopuu U OBITY.

HepBa;I IOMOIIb ITPpHU XUMHYCCKUX OKOT'aX U OTPABJICHUAX

XUMUYECKOe 3arpsi3HEHUE OKpYyKaroledl cpefpl (KUCIOTHBIE — JOXKH,
3arpsi3HEHUE TOYBBI, BO3JyXa M BOJOEMOB), CIIOCOOBI €ro MpPeaOTBPAICHHS
[IpenenpHas nomyctumasi kouuneHTpauus BemecTB (IIK). Pomp xumuu B
pelIeHUU HKOJOTHYECKUX TMpolieM. YcuieHHue NapHUKOBOTO dddekra,

Ppa3spymieHue 030HOBOT'O CJI0A

[Ipumenenue cepsl, azota, ¢pocdopa, yriepoaa, KPeMHHUS U UX COSAMHEHUN B
OBITY, MEIMIIMHE, NMPOMBIIUIEHHOCTH U CEeIbCKOM XozsicTBe. [IpumMeneHue
METAJJIOB U CIUIAaBOB (CTallb, YYT'YH, IIOpATIOMHUHHI, OpoH3a) B OBITY U
MPOMBIIIIEHHOCTH UX coequHeHuH. [ToHsTHE 0 KOppPO3UU METAIIOB, OCHOBHBIE
CIOCOOBI 3aIUTHI UX OT KOPPO3UHU

[IpupoaHble MCTOYHUKH YTIEBOJOPOAOB (Yrojib, MPUPOAHBIN ra3, HE(Th),
MPOAYKTHI UX NepepaboTKu (O€H3UH), UX POJIb B OBITY U IPOMBIIIJICHHOCTH
[lepBoHayasgbHBIC MOHATUS 00 OPraHUYECKUX BELIECTBAX KAaK O COCAMHEHUSIX
yriepoja (MeTaH, 3TaH, STUICH, alleTUIIEH, TaHOJ, TJIMLEPHH, YKCYCHAs KUCIIOTA).
[onsiTe 0 OMONOTrMYeCcKN BaXKHBIX BEILIECTBAX: )KUPaX, OEJIKax, YIIIeBoJax — U UX

POJIM B JKU3HU YCIIOBCKA



7.1
1.2
7.3

Pacuértrr:
o ¢hopMysaM XUMHUYECKUX COSTUHEHUN
Macchl (MacCOBOM) TOJIM PACTBOPEHHOTO BEIIIECTBA B PaCTBOPE

110 XUMHUYCCKHUM YpaBHCHHAM



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

» Xumusi: 8- kitacc: 6a30BbIN ypOBEHb: YUeOHUK; 5-€ U3/1aHue, epepaboTaHHOe
[Mabpuensn O.C., OctpoymoB W.I'., CnaakoB C.A. AKIMOHEpHOE 0OIIECTBO
«M3marensctBo «IIpocBemenue»

* Xumust: 9-if kiacc: 6a30Bbli YPOBEHb: YUECOHUK; S-€ U3aHue, IepepadoTaHHOE
["a6puensn O.C., Octpoymos U.T'., CnaakoB C.A. AKiMOHEpHOE 0OIIECTBO

«I/IB,[[EITGJ'ILCTBO ((HpOCBeHleHI/IG»

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbHI CETU

HUHTEPHET



