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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XUMHM Ha YPOBHE OCHOBHOIO 00IIero oOpa3oBaHUS
COCTaBJieHa Ha OCHOBE TpeOOBaHMII K pe3yJabTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeabHON MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHusl, IPEICTaBICHHbIX
B ®I'OC OO0, a Takke Ha OCHOBE (peAepanbHOl paboueit MporpaMMbl BOCITUTAHUS
U ¢ y4€TOM KOHIICTIIMKM TIPETOJaBaHus yd4eOHOTO TMpeaMeTa «XuUMHUS» B
oOpa3oBaTenbHBIX opranu3anusix Poccutickoit denepamnum.

[Iporpamma 1Mo XuMuM [Oa€T MPEACTABICHUE O LENsAX, OOIlIeH cTpaTeruu
OoOy4eHMs, BOCHHTAHHS M Pa3BUTHUA OOYYAIOIIUXCS CPEICTBAMHU Y4eOHOTO
npeaMera, YCTaHABIIMBAET 00s13aTENbHOE MpEAMETHOE COJIEpKaHMeE,
IpeayCMaTpUBaET pAaCIpEelesiCeHHe €ro Mo KiIaccaM U CTPYKTYPUPOBAHHE I1O
pazienaM M TeMaM MpOrpaMMbl IO XHWMHUH, OINpPEIETseT KOJUYECTBEHHBbIE U
Ka4eCTBECHHbIEC XapaKTepUCTUKU COZICpKaHMUS, PEKOMEHAYEMYIO
MOCJEAOBATEIbHOCTh M3YYEHHS] XHUMHUU C YYETOM  MEKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4€OHOro Mpoliecca, BO3PACTHBIX
OCOOCHHOCTEM OOydYarouIuMxcsi, OMNpPEAeNsSeT BO3MOXKHOCTA TMpeaMera s
peanuzainuu TpeOOBaHMI K pe3yJbTaTaM OCBOCHMS OCHOBHOW 00pa3oBaTelbHOMU
IporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa30BaHMs, a TaKkKe TPEOOBAaHUM K
pe3ynbratam oOy4eHHUs XUMUU Ha YPOBHE I1€JIeH M3YUYEHUs MpeMeTa U OCHOBHBIX
BUJIOB Y4YEOHO-ITO3HABATEIbHON JEATEIbHOCTH OOyYaromerocs IO OCBOCHHIO
y4e0HOTO Co/IepKaHUsI.

3HaHWE XWMHHM CIYXKHUT OCHOBOW Il (OPMHPOBAHUS MHPOBO33PEHUS
oOy4Jaromnierocsi, ero MnpeACTaBICHU O MaTepuaIbHOM E€IMHCTBE MHUpPA, BAKHYIO
poJib UrparoT (QopMUpyeMble XMMHUEHW MPEICTaBICHUS O B3aWMOIPEBPAIICHUIIX
SHEPrUU U 00 DBOJIIOIMU BEHIECTB B MPHUPOJE, O MYTAX PEIICHUS TI00aTbHBIX
npo0JjieM yCTOMYMBOTO PAa3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, YHEPreTUYECKOM,
MTUIIEBOM M 9KOJIOTUYECKON O€30MacHOCTH, TPOOJIEM 3IPaBOOXPAHCHHUSI.

N3ydeHue xumuu:

CIOCOOCTBYET  pealiv3alldd  BO3MOXXHOCTEM  JJii  CaMOpa3BUTUA U
dbopMupoBaHUs KYJIbTYPhI IMYHOCTH, €€ 0011Iel U (PYHKIIMOHATILHON I'PaMOTHOCTH;

BHOCUT BKJIaJ] B ()OPMUPOBAHUE MBIIJICHUS W TBOPYECKUX CIOCOOHOCTEM
OOy4JaromMxcsi, HABBIKOB WX CAMOCTOSITEIHHOW  Y4EOHOUM  JICSITENIbHOCTH,
OKCIIEPUMEHTATILHBIX M HCCICAOBATEIBCKUX YMEHUN, HEOOXOIMMBIX KaKk B
MOBCEHEBHOM KM3HU, TaK U B TPO(PECCHOHATILHOM €SI TEIbHOCTH;

3HAKOMHUT CO CHEeHU(UKON HAYYHOrO MBIILIEHUS, 3aKJIaJbIBAET OCHOBBI
L[ETTOCTHOTO B3IJIsa HA €JMHCTBO MPUPObI U YEIIOBEKA, SIBJISIETCSI OTBETCTBEHHBIM
STanoM B (POPMUPOBAHUH €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YYaIONUXCS;



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

JlanHble HampaBlieHHs B OOYYEHMHM XUMUU OOECHEUMBAIOTCA CIEIM(PUKON
collepKaHusi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorm4ecKu
aJanTHPOBAHHBIM OTpa)KeHHWEM 0a30BOM HAYKM XMMHUU Ha ONPEIEIEHHOM JTare €€
pa3BUTHA.

Kypc xumun Ha ypoBHE OCHOBHOTO 0OIIEro 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPraHUYECKOW XUMHM M HEKOTOPBIX OTHEIBHBIX 3HAYMMBIX IIOHSATUU
OPraHUYECKON XUMHH.

CrpykTypa coaepkaHus MPOrpaMMbl IO XMMHUU CPOPMHUpPOBAHA HA OCHOBE
CUCTEMHOr0 noaxona K €€ m3ydeHnro. CopeprkaHue CKIIAJbIBACTCS U3 CUCTEMBI
IIOHATUN O XUMHUYECKOM JJIEMEHTE U BEILECTBE U CUCTEMBI IIOHATUN O XUMUYECKON
peakuun. OO0e 53THU CHUCTEMBl CTPYKTYpPHO OpPraHHU30BaHbl MO IPHUHIMUILY
MTOCJIEA0BATEIBHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX MPEICTABICHUN
Pa3HOr0 YpOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYE€HMS KAK OCHOBBI BCETO €CTECTBO3HAHUS,

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

— YYEHHS O CTPOCHHUH aTOMa U XUMHUYECKOM CBSI3H;

— TpencTaBlieHUd 00 3IEKTPOJUTHYECKON JMCCOLMAlMU BEUIECTB B
pacTBopax.

TeopeTudyeckue 3HaHHWS PACCMATPUBAIOTCA HA OCHOBE OMIMPUYECKU
MOJyYEHHBIX U OCMBICJIEHHBIX (DaKTOB, Pa3BUBAIOTCS MIOCIEAOBATEIBHO OT OJIHOTO
YPOBHSI K IpyroMy, BBINOJIHAS (DYHKIIMU OOBSICHEHUS U POTHO3UPOBAHUSI CBOMCTB,
CTPOEHMS U BO3MOKHOCTEN MPAKTUYECKOTO IPUMEHEHHUS U TTOITYYEHHS N3Y4aeMbIX
BEILIECTB.

OcBoeHue mporpaMMbl IO XUMHUU  CIIOCOOCTBYeT  (OPMHPOBAHUIO
IIPEICTABJICHNUS] O XUMUUYECKONU COCTABIIAIOLIECH HAYyYHON KapTUHBI MUPA B JIOTUKE
€€ CUCTEMHOM IPUPO/IbI, IEHHOCTHOTO OTHOUIEHUS K HAYYHOMY 3HAHUIO U METOJaM
MO3HAHUS B Hayke. M3yueHne XMMHUM NMPOUCXOJUT C IMPUBIICYECHUEM 3HAHUN W3
paHee M3YyYEHHBIX Y4EOHBIX mpeameToB: «Okpyxatomuid mup», «buonorus. 57
KJIACCh» U «Du3uka. 7 Kiacey.

[Ipy wW3yyeHMH XUMHHM M[POUCXOAUT (HOPMHUPOBAHME 3HAHUM OCHOB
XUMUYECKON HayKH Kak OOJACTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKON
JEATEIbHOCTH YEJIOBEKA M KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOU KYJIbTYpBI. 3aa4a
y4e0OHOTr0 MpeAMEeTa COCTOUT B (POPMUPOBAHUU CHCTEMbl XUMUYECKUX 3HAHUN —
BaXXHEHIINX (PAKTOB, MOHITHI, 3aKOHOB M TEOPETUUECKUX MOJIOKEHUM, TOCTYITHBIX
000011IeHUI MHUPOBO33PEHUECKOT0 XapaKTepa, s3blka HAayKH, B MPUOOLIEHUU K



HAyYHBIM METOJaM TIO3HAHUS MPU M3YYCHHUH BEIICCTB M XMMHUYECKUX PEaKIui, B
dbopMHpPOBAHNUY U PA3BUTUU MMO3HABATEIHLHBIX YMECHHUH U MX TPUMEHEHUH B YI€OHO-
MO3HABATEJIbHON U y4eOHO-UCCIIEIOBATENBCKOM ACSITENbHOCTH, OCBOCHUHU MPAaBHII
0e30macHOro 0OpalleHus ¢ BEIIECTBAMU B IIOBCETHEBHOM KU3HH.

[Ipu M3yyeHUU XMMUU HAa YPOBHE OCHOBHOI'O OOIIEr0 0Opa30BaHMs Ba)KHOE
3Ha4YeHHE MPUOOPESTU TAKUE 1, KaK:

— (GOpMHUpOBaHHE WHTEIICKTyaJIbHO PpAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIbHOMY TPUHATUIO PEUICHUH,
CIIOCOOHOM a/IanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSM SKU3HU;

—  HampaBJCHHOCTh OOYy4YEHMsI Ha CHCTEMaTHYECKOe IMpUOOIIEHUE
o0yJarommxcss K CaMOCTOSITEIbHON MO3HABATEIBHON JESITENbHOCTH, HAYyYHBIM
METOJlaM TO3HaHUs, (POPMHUPYIOIIMM MOTHBAIIMIO U Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— obecrieueHue yciaoBuil, CIOCOOCTBYIOIUX MPUOOPETEHUIO 00YUYatOITUMUCS
OTbITa Pa3HOOOpPa3HOW MAEATEIHHOCTH, MO3HAHUS M CaMOIMO3HAHMS, KIFOUYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIONINX YHHBEPCAIbHOE 3HAYCHHUE IS
pa3IMYHBIX BUIOB JESTEIBHOCTH;

— (opmupoBanue oOmeNd (QYHKIIMOHATIBHOW U  €CTECTBEHHO-HAYYHOM
IPaMOTHOCTH, B TOM 4YHCJE YMEHUW OOBSCHATH U OICHUBATh SIBJICHUS
OKPY’KaIOIIIEr0 MHpa, WCIOJb3Yysl 3HAHWS U OIBIT, MOJyYEHHBIC MPH H3YyYCHUH
XUMUH, PUMEHSITh UX TIPU PEIICHUH TTPOOJIEM B IIOBCETHEBHOW KU3HU U TPYAOBON
JeSITeJIbHOCTH;

— ¢opMmupoBaHHe y OOydYalOIMXCA TYMAaHUCTHYECKUX OTHOIICHUIA,
MOHUMAHUSI [IEHHOCTH XUMHUYECKUX 3HAHUM MJi BBIPAOOTKH IKOJIOTHYECKHU
1EJIeCO00pa3HOro TMOBEIEHUS B OBITY M TPYIOBOM JEATEIbHOCTH B LEJAX
COXPAHEHHUS CBOETO 3I0POBbS U OKPYIKAIOIIECH TPUPOTHOM CPEBI;

— pa3BUTHE MOTHBAllMM K OOYYEHMIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO U
CAaMOBOCITUTAHMIO Ha OCHOBE YCBOGHMSI OOILEYEIOBEYECKMX IEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGWISl M HAMPABICHHOCTH JATHHEHUIIIETO
oOy4eHus.

OO1ee 9rciio 4acoB, OTBEAEHHBIX JIJIsl U3YYCHUS XUMUHU Ha YPOBHE OCHOBHOTO
obmero obpaszoBanusi, coctaisieT 170 gacos: B 8 kiacce — 102 gacoB (3 vaca B
HeJelno), B 9 kitacce — 68 4yacoB (2 yaca B HEJIEINIO).



COAEPXKXAHUE OBYUYEHUA

8 KUIACC

IlepBoHayajibHbIE XUMHYECKHE OHATHSA

[Ipeamer xumun. Poslb XMMUM B KU3HU 4YeJOBEKa. XUMHS B CHCTEME Hayk.
Tena u BemiectBa. DU3MYECKHE CBOWCTBA BEHIECTB. ATpEraTHOE COCTOSHUE
BemecTB. [loHsATHE O MeTOAaxX MO3HAHWS B XUMHH. UHCTHIC BEMIECTBA U CMECH.
CriocoObI pa3AeIeHust CMECEH.

ATOMBI U MOJIEKYJIbI. XHUMHUYECKHE »dJeMeHThl. CHMBOJIBI XUMHUYECKHUX
aneMeHTOB. [IpocThie U CIOXKHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE YUCHUE.

Xumuueckas popmyra. BareHTHOCTh aTOMOB XUMHUECKHX 3JIEMEHTOB. 3aKOH
MIOCTOSTHCTBA cocTaBa BemiecTB. OTHOCUTENbHAS aToMHast Macca. OTHOCUTENbHAs
MOJIEKYJIsIpHast Macca. MaccoBasi 10JII XUMHYECKOTO AJIEMEHTA B COSIMHEHUH.

KonuuectBo BemectBa. Moabs. MossipHas Macca. B3auMocBsI3b KOJMYECTBA,
MacChl M 4YHMCJa CTPYKTYPHBIX €AWHMI] BemecTBa. Pacuérel mo dopmynam
XUMUYECKUX COCTMHECHUH.

du3nyecKkne U XMMUYECKUE SBIICHUS. XUMUYECKas peakus U e€ MPU3HAKH.
3aK0H COXpAaHEHHsS MacChl BEIIECTB. XUMHUYECKHE ypaBHeHUs. Kriaccudukarms
XUMHUYECKUX PEAKIUi (COeTUHEHNS, PA3I0KEHNUs, 3aMEIIICHUsI, 0OMEHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOH IMOCYI0H, paBuiIaMu paboThl B JTaOOPATOPUU H
npuémMamMu oOpalleHus ¢ JIabopaTopHbIM O00OpPYAOBaHUEM, U3YUEHHE U OMUCAHUE
bu3MYecKuX CBOWCTB 00pa3lOB HEOPTaHUYECKUX BEIIECTB, HAOJIOJACHHE
busnueckux (MIaBIeHUE BOCKa, TasHUE JbJa, PACTUPAHHE caxapa B CTYIIKE,
KUTCHUE W KOHJCHCAIMS BOJBI) U XMMHUYECKUX (TOpEHHE CBEUYH, MPOKAIMBAHUE
MEIHOW MPOBOJIOKH, B3aMMOCHCTBHE MeJa C KHUCIOTOM) SBICHHUH, HAaOII0eHIE U
ONMCAHKE TPU3HAKOB IMPOTCKAHWUS XWMHUYCECKHX peaklui (pasjoKeHHe caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapwsi, pa3ioKeHHE THAPOKCHUIIA
Meau (II) mpu HarpeBaHuM, B3auMOAEHCTBHE Keje3a ¢ pacTBopom cosu meau (1I),
U3y4eHHE CMOCOOOB pa3/eNieHHss CMecei: C TOMOIIBI MarHuTa, (UIbTPOBAHUE,
BBITIAPUBAHUE, AUCTHLIAIUSA, XpoMaTorpadus, MPOBEACHUE OYNCTKH TOBApESHHOMN
COnMM, HAONIOJACHWE W  OMNHCAaHWE  pPe3yJbTaTOB  MPOBEACHUS  OIBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUS MacChl, CO3JaHHE MOJENeH MOJICKYI
(IIapoCTEePKHEBBIX ).

Baxueiime npeacTaBuTe M HEOPraHUYECKUX BelIeCTB

Bo3nyx — cMech razoB. CocraB Bo3zayxa. Kucnopon — aneMeHT U mpoctoe
BemecTBo. HaxoknmeHuwe kucimopoma B Tpupoae, (U3MYECKHE W XUMHUYECKUE
cBoiictBa (peakmmu TopeHusi). Okcuapl. [Ipumenenune xuciaopoma. CrocoOb
MOJIYYCHHUST KHUCTIopoda B JabopaTopuu W TPOMBINUICHHOCTH. KpyroBopor
Kuciopoaa B mpupoze. O30H — aioTporHas MoAupUKaIusa KUcaopoaa.



TermnoBoit 3¢ (heKkT XUMHUECKONW peaklud, TEPMOXUMHUYECKHE ypaBHEHUS,
9K30- M DHAOTEPMHUYECKHE peakUud. TOIIMBO: yroiab M METaH. 3arpsa3HEHUe
BO3/yXa, YCHJICHHE TApHUKOBOTO 3 deKTa, pa3pylieHrne 030HOBOTO CIOSL.

Bonopon — aneMeHT u mpoctoe BemecTBo. HaxoxaeHue Bogopoaa B NpUpoze,
bu3nUecKue 1 XuMUYECKHEe CBOMCTBA, MPUMEHEHHE, CIOCOOBI MoTyyeHus. Kucnors
Y COJIH.

Momnsipabiii 00BEM ra3oB. PacyéTsl N0 XUMUYECKUM YPaBHEHUSIM.

Odusnyeckue cBoucTBa BOAbl. Boma kak pactBopuresb.  PacTBOpHI.
HacelllleHHbIE M HEHACBIIIEHHBIE PAcTBOPBI. PacTBOpUMOCTH BELIECTB B BOJIE.
MaccoBast 10711 BelllecTBa B pacTBOpE. XUMHUUYECKUE CBOKMCTBA BOAbL. OCHOBaHUS.
Ponp pacTBOpOB B IIpupoZie U B KU3HU 4YeloBeKa. KpyroBopor BoabI B IPUPOJIE.
3arpsi3HEHHE NPUPOAHBIX BoA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccuduxkanusa neopranuueckux coenuHeHuid. Oxcuzapl. Kimaccudukanms
OKCHJIOB:  cosieoOpasyromye  (OCHOBHbIE, KHUCIOTHbIE, aM{(OTEepHbE) U
HecosieoOpasyromue. Homenknarypa okcuaoB. Dusnueckue U XUMHUYECKUE
CBOMCTBA OKCUJIOB. [lonmyuenune okcuaos.

OcHoBanus. Krnaccupukauuss oOcCHOBaHM: WIENOYM W HEPACTBOPUMBIE
ocHOBaHusA. HomeHkiiarypa ocHoBaHui. PU3NUYECKHE U XUMHYECKUE CBOWCTBA
ocHoBaHuM. [lomyyeHne ocCHOBaHUM.

Kucnotel. Knaccudukanus xkucnor. Homenknarypa kucior. Ousndeckue u
XMMHUYECKUE CBOWCTBAa KHUCHOT. Psn axktuBHoctm metamnoB H. H. bekerosa.
[TonydyeHue KUCIOT.

Conu. HomeHnknarypa coseil. @U3NYECKHE U XMMHYECKHUE CBOWCTBA COJICH.
[TomydyeHue conen.

['eneTnyeckas CBI3b MEXKAY KJIACCAMU HEOPTAHUYECKUX COCIUHEHHM.

Xumuueckuii IKcnepumenm:

KA4EeCTBEHHOE ONPENEIICHUE COAEpKaHUs KUCIOpOAa B BO3yXe, ITOIYyYEHHUE,
coOupaHue, pacrmo3HaBaHWE W W3YYCHHE CBOWCTB KHCIOPOJa, HAOIOICHHE
B3aUMOJCHUCTBUSA BEIIECTB C KHUCJIOPOAOM H YCIIOBUS BO3HUKHOBEHUSI W
npeKpalieHus ropeHus (rmoxapa), 03HakoMJIEHUE ¢ 00pa3liaMu OKCUI0B U OITUCAHUE
UX CBOWCTB, IMOJy4YeHUE, COOMpAaHHE, pACIO3HABAHWE W M3YYCHHE CBOWCTB
BOJIOpoJia (ropeHue), B3aumoierictsue Bogopoaa ¢ okcuaom meau (II) (BozmoxxHo
WCITOJIb30BAHUE BUICOMATEPUATIOB), HAOIIOCHUE 00PA3II0B BEMIECTB KOJINYECTBOM
1 Monb, uccienoBaHHE€ OCOOEHHOCTEH pacTBOPEHMs BEIIECTB C Pa3IMYHON
pacTBOPUMOCTBIO, MPUTOTOBIEHUE PACTBOPOB C OMNPENEIEHHOW MacCOBOM JOJIEH
PacTBOPEHHOIO BEIIECTBA, B3aMMOJACHCTBUE BOJABI C METaIaMu (HAaTpUEM H
KaJIbLIUEM) (BO3MOXXHO  MCIOJIb30BaHUE BHJIEOMATEpPHANIOB), HCCIEIOBAaHUE
00pa3I0B HEOPTAaHMUYECKUX BEIIECTB PA3IMYHBIX KJIACCOB, HAOIOICHUE U3MEHEHHUS
OKpacCKH UHIUKATOPOB B PACTBOPAX KUCIOT U LIENOYEH, U3YUEHUE B3aUMOIECHCTBUS



okcuna meau (II) ¢ pacTBOpoM cepHON KUCIOTHI, KUCIOT ¢ META/NIAMH, PEaKIUil
HEUTpAIN3alMU, TOJYYE€HUE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHHE OJHOTO
MeTaJula JPYTUM U3 PacTBOPA COJIM, PEUICHUE KCIIEPUMEHTAIBHBIX 337a4 [0 TEME
«BaxHeiine KJIacchl HEOPTraHUYECKUX COCTUHEHUIN.

IMepuonuueckud 3axkoH u Ilepuoauyeckass cucreMa XUMHYECKHX
aemMenToB JI. WU. MenpgeneeBa. CtpoeHue aromMoB. XHMHYECKasi CBA3b.
OKHCIUTETBHO-BOCCTAHOBUTE/IbHbBIC PeaKIUU

[lepBble TOMBITKM KIACCU(PUKAMU XUMUYECKUX dJeMeHTOB. [loHsiTue o
rpynmnax CXOJHBIX JJIEMEHTOB (IIEIOYHbIE M MIEIOYHO3EMENbHbIE METaJLIbI,
raJIOreHbl, HHEPTHBIC Ta3bl). DJIEMEHThI, KOTOPbIE 00pa3yoT aMm(pOTEPHBIE OKCHIbI
U TUAPOKCUJIBI.

[lepnognueckuit 3axoH. Ilepuoandeckast cucTeMa XUMHUYECKHUX 3JIEMEHTOB /1.
N. Menneneea. KopoTkonepuonas u jiuuHHonepuoanas popmsl [epuonnyueckoit
cucreMbl xumuueckux sneMeHToB JI. WM. Menpaeneesa. Ilepuoasl u TpyIimsl.
DU3NYECKUN CMBICI MOPSAKOBOTO HOMEPA, HOMEPOB MEPUOIA U TPYIIIIBI JIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX saep. M3oTomnel. DnekTtponsl. CTpoeHue
AJEKTPOHHBIX  000JIOYEK aTOMOB TepBbIX 20 XMMHMYECKHUX  DJIEMEHTOB
ITepuonnueckoin cucremsl J[. WM. MenneneeBa. XapakTepUCTUKAa XHUMHUYECKOIO
3JIEMEHTA I10 ero noyoxeHuro B [lepuonnueckoit cucreme 1. 1. Menneneena.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTOMOB XHUMHYECKUX DJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO IPyNIiaM U NEPUOIAM.

3nauenue [lepuoauueckoro 3akoHa u [lepruoguyeckoil CUCTEMbI XUMUYECKHUX
JJIEMEHTOB Ul pa3BUTUsA Hayku W mpaktuku. [[. . MenngeneeB — yuy€Hbli U
IpaKIaHUH.

Xumuyeckass cBa3b. KoBajieHTHast (TOJIsipHAsT W HEMOJISIpHAs))  CBSI3b.
DJIEKTPOOTPULIATENBHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAs CBS3b.

Crenenbp  okuciieHusi.  OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIUHU.
[Tporecchl OkucCIeHUs U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuyeckuui IKCnepumenm:

M3yuyeHHe OOpasloB BEHIECTB METAUIOB M HEMETAIOB, B3aMMOJICHCTBUE
TUAPOKCHAA LHMHKA C pAacTBOPaMHU KHUCJIOT UM IIEJIIOYEH, MPOBEICHHUE OIBITOB,
WUTIOCTPUPYIOIIUX  MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pPEaKIUi
(ropeHue, peakinu pa3aoKeHUs, COCAUHEHNUS).

Mexcnpeomemmnoie ceasu

Peanuszanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHHH XUMHHM B 8 Kilacce
OCYIIECTBJISIETCS. 4Yepe3 HCIIOIB30BAHUE KaK OOIMMUX €CTECTBEHHO-HAYYHBIX
MOHSATUM, TAK W MOHATHUM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO [IUKJIA.



OO1ue ecTeCTBEHHO-HAyUHbIe TIOHATHSA: HAYYHBIA (akT, TUIIOTE3a, TEOpUs,
3aKOH, aHalW3, CHHTE3, Kilaccudukamus, TEePUOIUIHOCTh, HAOJIOICHUE,
AKCIEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

®duszrka: Matepus, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIUI, U30TOIIbI,
PaIMOAKTUBHOCTh, MOJIEKYJIa, SJEKTPUUYECKUNA 3apsjl, BELIECTBO, TENO, O00BEM,
arperaTHOE COCTOSIHME BEIIEeCTBa, Ta3, (PU3MUECKHE BEIUYWUHBI, CIUHUIIBI
M3MEPEHUS, KOCMOC, IIAaHETHI, 3BE31bI, COHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

['eorpadusi: atmocdepa, ruapocdepa, MUHEPAIIbl, TOPHBIE TTOPO/IbI, MOJIE3HbIE
HCKOMAaeMbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XMMHUYecKasi peaKkius

[Tepuoguuecknii 3akoH. [lepuoanueckasi cuctreMa XUMUYECKUX 3JIEMEHTOB /1.
. MengaeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMHUUYECKHUX JIEMEHTOB MEPBBIX TPEX MEPUOO0B, KAJIHS, KATbIU U UX COSTUHECHUM
B COOTBETCTBHUM C TMOJIOKEHUEM »dJeMeHTOB B llepuoanueckoit cucreme u
CTPOCHHUEM UX aTOMOB.

CrpoeHue BellecTBa: BHIbl XUMUYECKOW CBSI3U. THIBI KPUCTAIIIUMYECKHUX
PEETOK, 3aBUCUMOCTh CBOMCTB BEHIECTBA OT TUIIA KPUCTAUIMUECKON PEIIETKH U
BHJAa XUMHYECKOU CBSI3H.

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

Knaccudukanys XuMA4eCKUX peakiuii Mo pa3InyHbIM MpU3HaAKaM (110 YUCITY
U COCTaBy YYacTBYIOIIMX B PEAKIUM BELIECTB, MO TeIrioBomy 3ddekrty, Mo
U3MEHEHUIO CTENEHEW OKMUCIICHUS XUMHUYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHUIO KaTalu3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIINH, TEPMOXUMHUYECKUE
YpaBHEHMUS.

[ToHsiTHE O CKOPOCTH XUMHUYECKOM peakuuu. lloHsTHe 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [IoHsATHEe 0 TOMOTeHHBIX M TeTepOTCHHBIX
peakuusx. [loustue o karanuse. [losTe 0 xXumMuyeckoM paBHoBecuu. DakTOpBI,
BIIMSAIONIME HA CKOPOCTh XMMHUYECKOW PEAKIUU U TMOJOXKEHUE XUMHUYECKOTO

PaBHOBECHSL.
OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIC ~ PEAKIIMU,  JJICKTPOHHBIM  OaaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHON  pPEaKLUU. CocraBiieHue YpaBHEHHI

OKHCIIUTEIbHO-BOCCTAHOBUTEIILHBIX ~ PEAKIUii €  HUCIOJB30BAHMEM  METONa
3JIEKTPOHHOTO OanaHca.



Teopus 3NEKTPOIUTHYECKON JUCCOLMALUN. DIAEKTPOJIUTHI U HEAJIEKTPOIUTHI.
Karnonbl, aHMOHbI. MeXaHU3M AMCCOLMALMM BEIIECTB C Pa3IMYHBIMU BUIAMU
XUMUYECKOH cBs3U. CTeneHp Auccouranui. CHUIbHBIE U CIA0bIE JIEKTPOJIUTHI.

Peakunu noHHOro oOMeHa. Y cioBusl MPOTEKaHUs PEAKIMil HOHHOTO OOMEHa,
IIOJIHBIE M COKpalIEHHBbIE HOHHBIE YypaBHeHUs peakuumid. CBolcTBa KHUCIOT,
OCHOBAHMI U COJIEW B CBETE MPEICTABICHUN 00 AIEKTPOIUTUIECKON TUCCOIUALIY.
KauecTBeHHbIE peakiiuy Ha MOHBI. [IoHsATHE O THApONIM3E CoNEl.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHUE C MOJEISIMH KPUCTAUIMYECKUX PEIIETOK HEOPraHUYECKUX
BEUIECTB — METAJUIOB U HEMETauIoB (rpadura U anmasza), CIOKHBIX BEILECTB
(x7opuaa HaTpus), UCCIEAOBAaHUE 3aBUCUMOCTH CKOPOCTH XUMUYECKON PEAKIIMHU OT
BO3JICMCTBHSl  Pa3IMYHBIX  (PAKTOPOB, HCCIEIOBAHUE  AJIEKTPONPOBOJIHOCTH
PacTBOPOB BELIECTB, IpoLEcCca AUCCOLUAIIMY KUCIIOT, EI04YeH U coiell (BO3MOKHO
UCIOJIb30BaHUE BUAEO MATEPUAJIOB), MPOBEJIEHUE OIBITOB, HILTIOCTPUPYIOIIMX
NPU3HAKK TMPOTEKAHMs] peakuid HMOHHOro obOmeHa (oOpa3oBaHHE OCalKa,
BBIJICJICHHE Ta3a, 0Opa30BaHUE BOJIbI), OIBITOB, WJUIFOCTPUPYIOLIUX MPUMEPHI
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX PEAKIMI (FOpEHUEe, PEAKIUU PA3I0KEHUS,
COCUMHEHMsI), pAaclO3HaBaHME HEOPraHMYECKHX BEUIECTB C  IOMOIIbIO
KAauECTBEHHBIX PEaKIMil HA HOHBI, pEIEHUE SKCIIEPUMEHTAIBHBIX 33]a4.

Hemertanibl U MX coeinHeHUS

OO6mast xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue u (u3nYecKue CBOMCTBA MPOCTHIX
BEILIECTB — TAJIOTEHOB. XMMHUUYECKHE CBOMCTBA HA MMPUMEPE XJIopa (B3aUMOICHCTBUE
C MeTajulaMM, HeMeTaJlaMu, Hiesnodamu). Xuopoonopod. ConsHas KHUCIOTa,
XMMHUYECKUE CBOMCTBa, IIOJy4YeHHWE, MNOpuUMEHeHue. JleiicTBue xJjopa U
XJIOPOBOJIOPO/Ia HA OPTaHU3M 4YeJiOBeKa. BaskHelme XJ10puabl U UX HAX0XKICHUE B
IPUPOJE.

O6mast xapaktepuctuka smeMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CtpoeHue u (U3MYECKUE CBOMCTBA
MPOCTHIX BELIECTB — KUCIOPOAA U Cepbl. AJIOTPOIHbIE MOAU(PUKAIIMN KHCIOPOIa
U cepbl. XuMuyeckue cBoilcTBa cepbl. CepoBoOpO, CTpOCHUE, (PU3HUECKHE U
XUMUYECKHE CBOMCTBA. OKCHIBI CEpbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHJIOB.
Cepnas kucnoTa, PU3NYECKUE U XUMUYECKUE CBOMCTBA (00IIMe KaK MPEACTaBUTENS
KJlacca KUCIOT U crneurduueckue). XUMHUUECKUE PEaKlMH, JIeKAIue B OCHOBE
IPOMBIIIJIEHHOTO CIIOcO0a IMOJIyYE€HUsI CEpHOM KHUCIOTHL. IIpuMeHeHue cepHoi
kucnoTbl. CONMM CepHOM KHUCIOTHI, KadeCTBEHHAs peakuus Ha CyJb(paT-HOH.
Haxoxnenue ceppl M €€ COeNMHEHUMM B IpUpoje. XUMHUYECKOE 3arps3HCHHE
OKpYXaIOLEl Cpelbl COECOUHEHUSIMU cepbl (KUCIOTHBIE JOXKAM, 3arps3HEHHE
BO3/lyXa U BOJOEMOB), CIIOCOOBI €r0 IPEIOTBPALLICHMS.



OOmast xapakrepucTtuka 3JeMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHbIE CTENEHU OKHCIIEHUA. A30T, paclpOCTPaHEHHE B MPHUPOJE,
dusznyeckue U XxuMudeckue cBoictea. Kpyrosopor a3ora B mpupoje. AMMHaK, ero
bu3nUecKue 1 XUMUYECKHUe CBOMCTBA, MOMyuyeHrue U npuMenenue. Cou aMMOHUS,
ux QU3NUECKUEe U XUMUYECKHE CBOWMCTBA, MpUMeHeHHne. KauecTBeHHast peakius Ha
MOHBI aMMOHHS. A30THasi KHCIOTa, €€ TMOodydyeHHe, (PU3NYECKUe U XUMUYECKUE
CBOiicTBa (0OmMEe Kak TMpEeACTaBUTENS Kilacca KHUCIOT U CrHenupuIecKue).
Hcnonb3oBaHne HUTPATOB U COJIEH aMMOHHUS B KAYECTBE MUHEPATIbHBIX YI0OpEHUH.
XUMHUYECKOE 3arps3HEHUE OKPYKAIOIIEH Cpelibl COeTMHEHUSIMU a30Ta (KUCIOTHBIC
JOKIM, 3arps3HEHHE BO3ayXa, MOUBbl U BOA0EMOB). docdop, amioTponHbie
Moaudukauuu docdopa, puznyueckrue U xumudeckue cpoiictBa. Oxeun gocdopa
(V) u dochopnas kucnora, puznueckrue U XUMHUYECKHE CBOMCTBA, MOJIyYEHUE.
Hcnonb3oBanue (hochaTtoB B KauecTBE MUHEPATBHBIX YI00PEHHIA.

O6mast xapaktepuctuka snemMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTE€pPHbIE CTENIEHU OKUCIEHUS. Y TIIEpO/1, ATTIOTPOIHbIE MOU(DUKALUY,
pacnpocTpaHeHUe B IPHUPOAE, PU3NYECKHE U XUMUYECKHUE CBOMCTBA. AJCOpOLHSL.
Kpyrosopor yrimepona B mnpupoxae. Okcuabl yriepona, UX (U3HYECKUE U
XUMUYECKHE CBOWCTBA, JIEWCTBHE Ha JKUBBIE OPTraHU3MBI, T[OJy4Ye€HUE U
IpUMEHEHHE. DKOJIOTUYEeCKUe MpoOiIeMbl, CBA3aHHbIe ¢ okcuaoMm yriaepoaa (IV),
TUI0TEe3a TJ00aJTBHOTO MOTEIJICHUsI KJIMMaTa, MapHUKOBBIM 3¢ dexT. YronbHas
KAcIoTa W e€ coid, ux (pu3MUeckrne W XUMHUYECKHE CBOWCTBA, MOJY4YCHHE U
npumeHenue. KadecTBeHHass peakiusi Ha KapOoHaT-woHBI. Mcmonb3oBaHue
KapOOHATOB B OBITY, MEJUITMHE, TPOMBIIIJICHHOCTH M CETbCKOM XO35UCTBE.

[lepBoHaUaIbHBIE TTOHATHS 00 OPTaHUYECKUX BEIECTBAX KaK O COSTUHEHUSX
yriaepoja (MeTaH, 3TaH, dTUJIEH, alleTUIIEH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHble HMCTOYHUKK YIIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTh),
MPOIYKTHl WX TepepaboTku (OCH3MH), UX POJb B OBITY M MPOMBIIUICHHOCTH.
[TonsiTHe 0 OMOJIOTMYECKN BAXKHBIX BEIIECTBAX: KUpax, Oelkax, yrieBojax — U ux
pomu B OKM3HM dYellOBeKa. MarepuanbHOE€ €IMHCTBO OpPraHMYeCKHX U
HEOPTaHUYECKUX COCAMHEHUH.

Kpemuwuii, ero ¢Qusuueckune u XUMHYECKHE CBOWCTBA, TMOJIY4YCHHE U
npuMmeHenue. CoequHeHus KpeMHus B npupoze. O01re npeacTaBieHus o0 OKcHie
kpemuus (IV) u kpemuueBoit kucinore. CUIUKATHI, UX UCIOJIb30BaHUE B OBITY, B
POMBINIJICHHOCTH. BakHelme CTpouTenbHbIe MaTepualbl: KepaMHuKa, CTEKIIO,
IeMEeHT, OeToH, kene300eToH. I[Ipobimembl 06€30macHOrO  MCIOJIB30BAHUS
CTPOUTEIHHBIX MATEPHAIIOB B MIOBCETHEBHON KU3HHU.

Xumuueckuii IKCcnepumenm:

U3ydeHre 00pa3loB HEOPTaHMYECKUX BEIIECTB, CBOWCTB COJSTHOW KHCIIOTHI,
MPOBE/ICHUE KAY€CTBEHHBIX PEAKIMI Ha XJIOPUJI-UOHBI U HAONIOJCHHE MPU3HAKOB



UX TPOTEKAaHHs, OMBITHI, OTpa)karoniue (U3MUYecKue U XUMHUYECKHE CBONCTBA
TaJOr€HOB M WX COEIWHEHHH (BO3MOXKHO HCIIOJIb30BAaHHWE BHUAEOMATEPUATIOB),
O3HAKOMJICHHUE ¢ 00pa3IiaMu XJIOPUI0B (TAJIOTCHUIOB), 03HAKOMIJICHHE C 00pa3aMu
ceppl U €€ COeAUHEHUSMH (BO3MOXKHO MCIOJIb30BaHUE BHJIEOMATEPHAIIOB),
HaOJI0ICHUE TIpoliecca 00YIIIMBaHUs caxapa MoJl JEHCTBUEM KOHIICHTPUPOBAHHOM
CEpHOM KHCJIOThI, U3YYEHUE XUMHUECKUX CBOMCTB Pa30aBIE€HHON CEPHOM KUCIIOTHI,
IpOBEJCHIE KaYECTBEHHON peaklny Ha Cyib(paT-uOH U HaOII0[eHHE pU3HaKa eé
pPOTEKaHUs, O3HAKOMJIEHHE ¢ (DPU3MYECKUMU CBOWCTBaMH a30Ta, ¢ocdopa U uUx
COEJIMHEHUN (BO3MOKHO HCIIOJIb30BAaHUE BUICOMATEpPUAJIOB), 00pa3liaMH a30THBIX
U GocopHbIX yAOOpEeHHUH, NodydeHue, coOupaHue, paclo3HaBaHUE U M3yuEHUE
CBOIMCTB aMMMaka, IMPOBEJACHHE KAYECTBEHHBIX DPEAKUM HA HOH AMMOHHS U
dochaT-MOH W H3yYEHUE MPU3HAKOB HMX TMPOTEKAHMS, B3aAUMOJICHCTBHE
KOHIIEHTPUPOBAHHON a30THOM KHCIOTHI C MeAbl0 (BO3MOXKHO HCIOJIB30BaHUE
BHJICOMATEPUAIIOB), HW3Y4YEHHE MOJEIEH KpPUCTAUIMYECKUMX pElETOK anmasa,
rpadura, (ymiepeHa, O3HAKOMJICHHE C MPOLIECCOM aJCOPOIMU PacTBOPEHHBIX
BEILIECTB AKTUBHPOBAHHBIM YIVIEM M YCTPOWCTBOM NIPOTHBOIras3a, IOJIyYEHUE,
coOupaHue, pacrio3HaBaHWE M U3YUYEHHE CBOMCTB YIJIEKMCIIOrO Ta3a, MPOBEACHHE
KaueCTBEHHBIX PEaKIMi Ha KapOOHAT M CUJIUKAT-UOHBI U U3YYCHHUE MPU3HAKOB HX
IPOTEKaHUs, O3HAKOMJIEHME C MPOAYKIMEH CHIMKATHOM IPOMBIIUIEHHOCTH,
pelIeHrne SKCIEPUMEHTAIBHBIX 3aJa4 MO0 TeMe «BaxHeWlne HEMETauIbl U X
COETUHEHUS.

MeTaJiibl 1 MX COeIMHEHU S

OO01mmast XxapakTepUCTHKAa XUMHUYECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBAHHUH
ux nosiokeHuss B llepuogmueckon cucreme xumuuyeckux siemeHtoB [, .
MenpeneeBa u crpoeHusi atoMoB. CTpoeHue MeTauioB. MeTtamuyeckas CBs3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKA.  ODJEKTPOXUMUYECKHMH  pAX
HaMpsHKeHUN MeTawtoB. Ou3nyeckue U XMMUYECKHUe CBOMCTBAa MeTauioB. OO0rmue
ciocoObl mosydeHus MeTasioB. [loHsTHe O KOPpO3UM METaIOB, OCHOBHBIE
CIOCOOBI 3aIUTHI X OT KOppo3uu. CruiaBsl (CTallb, YyTYH, JIOPATIOMUHUN, OpOH3a)
U UX MPUMEHEHUE B OBITY U IPOMBIIIIEHHOCTH.

[Ilenounble MeTambl: nonoxkeHue B [leproanyeckoil cUCTEME XMMUYECKUX
anemeHToB . 1. MenaeneeBa, CTpoeHHME MX aTOMOB, HaXOXKJICHUE B IPUPOE.
du3nuecKkue U XMMHUYECKUE CBOMCTBA (Ha mpumepe Hatpus U Kanus). OKCUuasl 1
TUAPOKCUIbI HaTpusi W Kanus. lIprMeHeHue IIeTOYHbIX METAUIOB M HUX
COEJIMHEHUM.

[Ilenouno3emenpHblE META/UIBl MAarHUM W KaJdbLUHW: TIOJOXKEHUE B
[lepnogunueckoun cucremMe xuMuueckux daneMeHToB /1. 1. MeHnneneeBa, ctpoeHue ux
aTOMOB, HaXOXAEHUE B pupoe. PU3nuecKre U XUMHUYECKHE CBOKWCTBA MarHus U



Kayiblusl. BaxkHeiire coefuHeHNs KaIbIus (OKCU, TUAPOKCU/T, COTH). KECTKOCTH
BOJIBI M CTIOCOOBI €€ yCTpaHEeHHS.

AmomMuHUN: TIosioxkeHue B [lepuognyeckoi cucteMe XuMUYECKUX 3JIEMEHTOB
. . MenpneneeBa, CTpoeHHE aTtoma, HaxXoXAeHWE B mpupoae. dPusmueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIa U THAPOKCHIA
AJIFOMUHUSL.

Keneso: nonoxenne B [lepuoguueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
N. MenaeneeBa, CTpOEHHE aTOMa, HaxXOXKJI€HUE B mpupoac. Pu3MyYecKue Hu
XUMHYECKHE CBOMCTRA kene3a. OKCUIbI, THAPOKCUIBI U con xkenesa (11) u xemnesa
(III), ux coctaB, CBOMCTBA U MMOJyUYCHHE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJICHME ¢ o00pa3llaMd METAJJIOB W CIUIABOB, WX (DU3NYECKUMHU
CBOMCTBAMH, H3Y4Y€HHE  PE3YJIbTAaTOB  KOPPO3WHU  METAIOB  (BO3MOIKHO
HCIIOJB30BaHNE BHUJCOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJCHUCTBUS OKCHJA
KJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIBI, ITPOLIECCA TOPEHHS KeJe3a B KUCIOPOAE
(BO3BMOKHO  KCMOJIb30BAHHE  BHUJICOMATEPUANIOB), TMPU3HAKOB  MPOTEKAHUS
Ka4eCTBEHHBIX PEAKIIMI HAa MOHBI: MarHUs, KaJIbIMs, aJTFOMAHMS, [TUHKA, skenne3a (II)
u xenesa (III), menu (II), HaOmromeHHMEe W omHMcaHHE IPOIECCOB OKpAIWBAHUS
MJJaMEHH MWOHAaMU HATpus, Kalus U Kajiblusgd (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPUAIIOB), CClieJ0BaHuE aM(OTEPHBIX CBOMCTB T'UAPOKCHUA ATTFOMUHUS U
TUJIPOKCHJIA [IMHKA, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a7ay no TeMe «Baxnenmme
METAJUIbI U UX COCTUHCHHUS.

XuMHS M OKPYXKAKOLIAS Cpeaa

BemecTtBa m marepuanbsl B IOBCEIHEBHOW KU3HM YeloBeKa. besomacHoe
MCIIOJIb30BaHME BEILIECTB M XMMHUYECKUX peakuuil B ObITy. [lepBasi momoinb npu
XAMHUYECKUX 0KOTaxX U OTPABJICHUSIX.

XUMUYECKOE 3arpsi3HEHHE OKpYKarouied cpeabl (MpeaeiabHas I0mycTUMast
KOHIIeHTpalus BemiecTB, nanee — [1/IK). Poab xuMuu B perieHu# 3KOJI0THYECKUX
npooiem.

Xumuueckuii IKCnepumMenm:

u3ydeHue oOpaslioB MaTepuajoB (CTEKJO, CIJIaBbl METAJUIOB, MOJMMEPHBIC
MaTepualbl).

Mexcnpeomemmnoie ceasu

Peanuzanus MeXNpeaMETHBIX CBA3€M MPU M3YYEHUM XUMHUH B 9 Kiacce
OCYIIECTBJISIETCS. 4Yepe3 HCIOIB30BAaHUE KaK OOIMUX €CTECTBEHHO-HAYYHBIX
MOHATUHN, TAK U MOHSATUM, SIBJISIIOIINXCS CUCTEMHBIMU ISl OTAEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO [IUKJIA.



OOmme ecTeCTBEHHO-HAYYHbBIE MOHSATHS: HAY4YHBIM (DAaKT, THUIOTE3a, 3aKOH,
TEOpWsl, aHalu3, CHHTE3, KIacCH(pUKANMs, TEePUOANIHOCTh, HAOIIOICHUE,
OKCIIEPUMEHT, MOJCIUPOBAHUE, W3MEPEHHE, MOJIeb, SBICHUE, MapHUKOBBIN
s eKT, TEXHOIOTHS, MaTEPHUAIIBI.

®duszrka: Matepus, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIU/I, U30TOIIbI,
PaNOaKTUBHOCT, MOJICKYJIa, AIEKTPUICCKUI 3aps, MIPOBOTHUKH,
MOJIYIPOBOJHUKH, — TUAJICKTPUKHA, (POTORIEMEHT, BEIIECTBO, TEJIO, OOBEM,
arperaTHOe COCTOSIHUE BELIECTBA, ra3, pacCTBOP, PACTBOPUMOCTh, KpUCTATIINYECKAs
peméTKa, CruiaBbl, (PU3MUECKHE BEIUYUHBI, €IUHUIBI W3MEPEHHS, KOCMHUYECKOE
MPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, COJHIIE.

buonorus: ¢orocunres, npixanwe, OuMocdepa, FKOCUCTEMA, MUHEPAIbHbBIE
yIOOPEHHS, MUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIHHBIC BEIICCTBA.

['eorpadus: atmocdepa, ruapochepa, MUHEPAIbl, TOPHBIE IIOPO/IbI, TOJIE3HbIE
HCKOIIaeMbI€, TOTLJIMBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA INTPOI'PAMMBI 110
XUMHNHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pE3yJbTaTbl OCBOEHHS IPOrPaMMbl OCHOBHOIO OOIIETo
o0Opa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyYEHUS XUMHUU B E€IUHCTBE y4eOHOU U
BOCIIUTATENBHOU EATEIIBHOCTH B COOTBETCTBUU C TPAAULIUOHHBIMA POCCUHMCKUMU
COLIMOKYJIbTYPHBIMM M JYXOBHO-HPAaBCTBEHHBIMU ILIEHHOCTSIMU, IPUHATBIMU B
o0liecTBe MpaBWIaMM M HOPMAMM IOBEICHHMS M CIIOCOOCTBYIOT IIpoLEeccam
CaMOIIO3HAHUS, CAMOPA3BUTHS U COLIMAIN3ALIUN O0yYaOIIUXCSl.

JIMYHOCTHBIE  pe3ydbTAaThl  OTPaKalOT  TOTOBHOCTh  OOYyYaIOLIUXCS
PYKOBOACTBOBATbCA CHCTEMOM TO3WTHUBHBIX LEHHOCTHBIX OpHEHTAUUMWd U
pacIIMpEHNE ONbITa ACSITEILHOCTH HAa €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOr0 BOCTIMTAHHUSA:

LIECHHOCTHOI'O OTHOWICHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, UCTOPHUUECKOMY
M HAYYHOMY HACIEIUIO, TTOHUMAHHsS 3HAYCHUS XUMHYECKOM HAyKH B KHA3HU
COBPEMEHHOT0 OOIIECTBA, CIIOCOOHOCTU BIAJETh JOCTOBEPHOW HMH(pOpMaIeil o
MEPENOBBIX JOCTUKEHUSAX W OTKPBITHUSAX MHUPOBOM M OTEYECTBEHHOM XHMHH,
3aMHTEPECOBAHHOCTU B HAyYHBIX 3HAHUAX 00 YCTPONCTBE MHpa U O0IIECTBA;

2) rpasKIaHCKOr0 BOCTIUTAHUSA:

MIPEACTABICHUS] O COLMAIBHBIX HOPMAax M MNPABUJIAX MEKINYHOCTHBIX
OTHOUIEHUI B KOJUIEKTUBE, KOMMYHHKATUBHOM KOMIETEHTHOCTU B OOIIECTBEHHO
M0JIE3HOMH, yd4eOHOUCCIIeI0BATENBCKOM, TBOPUECKON U IPYTUX BUAX ACSITEIBHOCTH,
TOTOBHOCTU K pa3HOOOpa3HOM COBMECTHOM J€ATEIbHOCTH MPHU BBITOJIHEHUU
y4eOHBIX, MO3HABATEIbHBIX 3a/1a4, BBITOJHEHUU XHMUYECKUX SKCIIEPUMEHTOB,
CO3JaHUM y4E€OHBIX MPOEKTOB, CTPEMIICHHSI K B3AUMOIIOHUMAHUIO M B3AaMMOIIOMOIIIH
B MPOLECCE ATON yueOHOM AesTeNbHOCTH, TOTOBHOCTH OLIEHUBATh CBOE MOBE/ICHUE
U TIOCTYIIKM CBOMX TOBApPHUILEW C IMO3ULUU HPABCTBEHHBIX U IIPABOBBIX HOPM C
Y4ETOM OCO3HAHUSA IOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHUSA:

MHPOBO33PEHYECKHUE TPEJICTABICHUS O BEIIECTBE M XMUMHYECKOW pPEaKIIMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKHM WU COCTAaBIIAIOLIUE
OCHOBY I TOHMMAHHUS CYITHOCTH HAYyYHOW KapTHHBI MHpA, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEDHOCTSX pa3BUTHs NIPUPOIBI, B3aUMOCBA3AX 4YEJIOBEKa C
IIPUPOIHOU CPENON, O POJIM XMMHUU B ITIO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

II0O3HABATEJIbHBIE MOTUBBI, HAIIPaBJICHHBIC HA ITOJIYYEHUE HOBBIX 3HAHWUM II0
XUMHH, HEOOXOauMble Ui OOBSCHEHUS HaOII0JaeMbIX TMPOILIECCOB U SIBICHUH,
MO3HABATEJIbHOM, MHPOPMAIIMOHHON W YHTATEIbCKOM KYyJIbTYpbl, B TOM 4HCIIE
HABBIKOB CaMOCTOSITENIBHOM paboOThl C y4eOHBIMH TEKCTaMH, CIpPaBOYHON



JUTEPATYPOH, JTOCTYMHBIMA TEXHHUYECKHUMHU CPEACTBAMU HH()OPMAIMOHHBIX
TEXHOJIOTHH;

WHTEpPEC K OOYyYCHHMIO M TO3HAHHIO, JIFO003HATEIBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  €caMOOOpa3oBaHMIO, TPOEKTHOM U  HUCCIEIOBATEIbCKOM
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HANpaBIEHHOCTH M YPOBHSI OOy4YeHUsS B
JIaTbHEHIIIEM;

4) popmupoBaHus KyJbTyPbl 310POBbSI:

OCO3HAHHUE IIEHHOCTU JKW3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKHM Ha 370pPOBBIM 00pa3 >KU3HU, OCO3HAHHWE MOCIEACTBUN U
HEMPUSATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aJIKOT0Jsl, HAPKOTUKOB, KypeHHUsI),
HEOOXOJMMOCTH COOMIOJICHUSI MpaBui O€30MaCHOCTH TpU  OOpallleHud ¢
XUMHUYECKUMHU BEIIECTBAMH B OBITY U PEabHOM KU3HU;

S) TpyA0BOro BOCIIUTAHUS:

MHTEpEC K MPaKTUUYECKOMY U3yUYeHHUIO TTpodeccuil 1 Tpyaa pa3aIudHoro poja,
YBaKEHHE K TPYAY U pe3ysibTaTaM TPYJ0BOU AEATEILHOCTH, B TOM UKCJIC HA OCHOBE
NPUMEHEHUS  MPEAMETHBIX  3HAaHWMM MO  XHMMHH, OCO3HAaHHBIA  BBIOOD
WHJUBUAYAJTLHOU TPACKTOPUHU MPOJIOHKEHUS 00pa30BaHUsl ¢ yUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCcrenrHon npodeccunoHaabHOl IeITEIBHOCTH B Pa3BUTHS HEOOXOIUMBIX YMEHHM,
TOTOBHOCTh aalTUPOBATHCS B TPOQPECcCHOHATBLHOM Cpejie;

6) PK0JIOrHYECKOro0 BOCIIUTAHMS:

HKOJIOTHYECKH 11eJIecO00pa3HOe OTHOIICHHUE K TPUPOAE KaK UCTOYHUKY KU3HU
Ha 3emJie, OCHOBE €€ CYIIECTBOBAHMS, IMOHMMAaHUE LEHHOCTH 3JI0POBOTO U
Oe3omacHoro o0Opas3a JKM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
bU3NYEeCKOMY M TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IIEHHOCTH COOJIOJICHUS
npaBuUJ1 0€30MacHOTO MOBEICHUSI P padOTE C BEIIECTBAMU, a TAKKE B CUTYalUsIX,
YTPOKAIOIMINX 3J0POBbIO U KU3HU JIOJEH;

CIIOCOOHOCTH TIPUMEHSTH 3HAHUS, MOJIy9aeMble MPU M3YYCHUH XUMUU, JJIS
pelIeHus 3a7a4, CBSI3aHHBIX C OKPYKAIOUIEN ITPUPOIHON CPEIO, IS TTOBBIIICHUS
YPOBHSI  DKOJIOTMYECKOM  KYJIBTYphl, OCO3HAHHUS TJIOOAJTBLHOIO  XapakTepa
AKOJIOTUYECKUX MPOOJEM M IMyTeH WX PEIICHHS MOCPEICTBOM METOJ0B XHMUHU,
HKOJIOTHYECKOTO MBIIIJICHUS, YMEHUS PYKOBOJICTBOBATHCS UM B MO3HABATEIILHOM,
KOMMYHUKATUBHOM Y COLMAJIbHON ITPAKTHUKE.

METANIPEAMETHBIE PE3YJIbTATDBI

B cocraBe wMeTanpeaMETHBIX pE3yJbTAaTOB BBIICIAIOT 3HAYUMBIE IS
dbopMHUpOBaHUS MUPOBO33pEHUS 00IIIEHAYIHBIC TIOHSTHS (3aKOH, TEOPHUS, TPUHITHII,
runore3a, ¢akT, CHCTEMa, TPOIECC, OHKCICPUMEHT U JApPYyroe.), KOTOpbhIe
WCITOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUYCOHBIX MPEIMETax W TO3BOJISIIOT Ha
OCHOBE 3HaHUU M3 ATUX MPEAMETOB (OPMUPOBATH MPEACTABICHUE O IIEJIOCTHOU



HAyYHOW KapTUHE MHPA, U YHUBEPCAIbHBIC yUeOHBIC NEHCTBUS (MTO3HABATEIbHBIC,
KOMMYHUKATHBHBIC, DPETYJISATHBHBIC), KOTOpPHIE 00ECIeUnBarOT (OPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUJIAHUPOBAHUIO M OCYIIECTBICHUIO y4eOHOMU
JIEATECIILHOCTH.

Ilo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jlornueckue JaeicTBuA:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTHUUECKOTO MBIIIJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHH (BBIACISATH UX XapaKTEpHbBIC
MPU3HAKK, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU TOHSATHUSIMH), HUCIIOJIb30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/ICIbHBIX ()aKTOB U SIBJICHHH, BRIOUPATh OCHOBAHHS U
KpUTEpUU JJIsl KJIACCU(PUKAIIMU XUMHYECKUX BEIIECTB U XUMUUYECKUX PpEaKIui,
YCTaHABJIMBATh MPUUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH HW3Y4YCHHS,
CTPOUTH JIOTUUECKUE PACCYXIACHUS (MHAYKTHUBHBIC, JICIYKTUBHBIC, [0 aHAJIOTHH),
JIeNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSATH B TIPOIECCEe IMO3HAHUS TOHATUSA (TIPEAMETHBIE W
METaNnpeIMETHBIC), CAMBOJIUYECKHE (3HAKOBBIC) MOJICTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMHUYECKUU 3HaK (CHMMBOJ DJIEMEHTa), XHMHUYeckas (opMmylia W YypaBHCHHUE
XUMHYECKON PeaklMi — MPH PEIICHUHM y4eOHO-TTO3HABATEIbHBIX 3aJ1ad, ¢ YIETOM
ATUX MOJICIBHBIX MPEJCTABICHUIN BBISBISATh U XapaKTEPU30BaAThb CYIIIECTBEHHbBIC
MPU3HAKUA U3y4aeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUMN,
BBIBJIATHL  OOIIME  3aKOHOMEPHOCTH, TIPUYMHHO-CICJCTBEHHBIC CBSI3M W
MPOTHUBOPEUMS B U3yUaEMbIX MPOLIECCAX U SBJICHUSX.

ba3oBble ucciiegoBarTe/IbCKHe IeiiCTBUS:

YMEHHUE HCIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAueCTBE HHCTPYMEHTA
MO3HAHUS, @ TAK)KE B KAYECTBE OCHOBBI JIs1 (JOPMUPOBAHUS TUIIOTE3HI IO TTPOBEPKE
MPABWJIBHOCTH BBICKA3bIBAEMBIX CYKICHUI;

PUOOPETEHUE OIBITa 110 TUTAHUPOBAHUIO, OPTaHU3AIMH M IPOBEICHHUIO
YYEHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOJIaaTh 3a XOJ0M Mpolecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro pe3ynbTaT, popMmyaupoBaTh 000O0IIECHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITa, UCCIICIOBAHUS, COCTABIATh OTUET
O MPOJIeTTaHHOM padoTe.

Pabora c nundopmanueii:

yMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HUH(POPMAIUIO
Pa3IMYHBIX BUJIOB U (OPM MPEACTABICHUS, MOTYyYaeMyl0 U3 Pa3HbIX UCTOYHHKOB
(Hay4HO-TIOMYyJISIpHAsl JIUTEpaTypa XUMHUYECKOTO COJEpKaHUs, CHPABOYHbBIC
nocoOus, pecypcsl MHTepHETa), KPUTUYECKH OIICHUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHUE NPUMEHATh Pa3Iu4Hble METOAbl U 3aMPOCHl MPU MOUCKE U OTOOpPE
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsS BBITTOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 337a4 ONPEIEAEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
00JacCTH  HMCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaJICHUE KYJIbTYPOU aKTUBHOTO HCIIOJIb30BaHUS PA3JIMYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITENIFHO BBIOMpAaTh ONTUMAIBHYIO (hOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUIIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JHharpaMmamu,
IpyrumMu popmamMu rpadKu U UX KOMOUHALIUSIMU;

YyMEHUE UCIOJIb30BaTh MW aHAJIM3UpoOBaTh B IIpolecce Yy4eOHOH U
UCCIIEIOBATENbCKON NI€ATEIbHOCTY MH(POPMAIMIO O BIUSHUHM MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIOPTA HA COCTOSHHUE OKPY’KAIOIIEH MPUPOIHOM
Cpelbl.

KoMMyHMKAaTHBHBIE YHHBEpPCAJbHbIC Y4eOHbIe JeHCTBHS:

YMEHHUsI 33]1aBaTh BOMPOCHI (B XOJ€ AUasiora v (WIK) TUCKYCCUH) IO CYLIECTBY
oOcyxnaeMoi TeMmbl, (OPMyIUpPOBaTH CBOU TMPEIJIOKEHUS OTHOCUTEIHLHO
BBINIOJIHEHUS MPEAJIOKEHHOM 3a/1a4K;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
JNEATEIbHOCTH B YCTHBIX W TIIMCBMEHHBIX TEKCTax; JeJIaTb MPE3CHTALUIO
pe3yJbTaTOB BBIMOJIHEHHUS XHMUYECKOTO 3KCIEpUMEHTa (J1abopaTOPHOTO OIbITA,
nabopatopHOi pabOThI O UCCIIEAOBAaHUIO CBOMCTB BEIIECTB, yUe€OHOTO MPOEKTA);

yMEHUsI y4eOHOro COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOH
NIO3HABATEJIbBHOM W MCCIEIOBAaTEIbCKOM  JEATEIBbHOCTH  IPU  PELICHUU
BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE IITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINpEICICHUE KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJTHEHHOHN pabOTHI U ApyTHe).

PerynsiTuBHBIC YHHBeEpPCaJbHbIe y4eOHbIe NeHCTBHSA:

YMEHUE CaMOCTOSITENIBHO ONPENEHATh LEIN JACSITEIbHOCTH, IUIAHUPOBATH,
OCYUIECTBJISITh, KOHTPOJIUPOBATH U MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTD, BBIOMpaTh Harbonee 3pPeKTUBHBIE CIIOCOOBI pelieHusl yueOHbIX U
MO3HABATENIbHBIX 337a4, CaAMOCTOSITEIbHO COCTaBJISATh WM KOPPEKTUPOBATH
MPEUIOKEHHBIM  QJITOPUTM JEWCTBUM NIPU BBINOJHEHUU 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCIIOJIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IPEJIaracMbl€ B YCIOBUU 3aJaHUMN.

HPEIMETHBIE PE3YJIBTATHBI

B cocraBe mpeAMETHBIX peE3yabTaTOB IO OCBOCHHUIO 005S3aTE€IbHOTO
COJEpKaHusl, YCTAaHOBJIEHHOTO JaHHOW ¢eaepanbHON paboueil mporpamMmon,
BBIICJISIIOT: OCBOCHHBIE OOYYaIOIIMMHCS Hay4YHbI€ 3HAHUSA, YMEHHUS U CIOCOObI



JNEUCTBUM, BHUABI JICITEIBHOCTA IO TMOJYYEHUI0O HOBOIO 3HAHWS, €ro
WHTEPIPETALNH, TIPEOOPA30BAHUIO U MPUMEHECHUIO B PA3TUIHBIX YICOHBIX U HOBBIX
CUTYyalUsIX.

K konIy oOyuenus B 8 kjiacce npeMeTHbIE PE3yJIbTaThl Ha 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PACKPBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX IMOHATHI: aTOM, MOJEKYJa,
XUMHUYECKUN DJIEMEHT, MPOCTOE BEIIECTBO, CIIOXKHOE BEUIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAS U
MOJIEKYJIIpHAsi Macca, KOJWYECTBO BEILECTBA, MOJIb, MOJIIpHAs Macca,
MaccoBas JI0JIs1 XUMUYECKOTO 3JIEMEHTa B COCIMHEHUU, MOJISIPHBINA 00BEM,
OKCHUJI, KHUCJIOTA4, OCHOBaHUE, COJb, DJIEKTPOOTPUIATEIBHOCTh, CTEICHBb
OKHCIICHUS, XUMHUYECKasi peaKkuus, KiIacCUPUKAIMS peakiuil: peakiuu
COCIMHEHUSA, PEaKIMU PAa3JIOKEHUs, PEAKIUU 3aMEIICHUs, pPEaKIuu
oOMeHa, 3K30- U SHJOTEPMUUYECKHE PEAKIINH, TEIIIOBOU 3(EKT peakiinm,
AJIpO aToMa, JIEKTPOHHBIN CII0M aToMa, aTOMHasi OpOUTalIb, paANyC aToMa,
XUMUYECKasl CBS3b, MOJISIPHAS U HEMOJISIpHAsI KOBAJICHTHAsI CBSI3b, MOHHAs
CBSI3b, WOH, KaTHWOH, AaHWOH, pacTBOp, MaccoBas JOJs BeIleCTBa
(mporieHTHAsI KOHIIEHTpAIHsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKUX TMOHITUH H
MPUMEHSIThH ITU TTOHSTHS MPU OMMCAHUU BEIIECTB U UX MPEBPAIICHU;

e HCIOJIb30BaTh XUMHUYECKYH) CHUMBOJUKY IS COCTaBlieHHs (popmyn
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e ONpPENENATh BAJCHTHOCTh aTOMOB JJIEMEHTOB B OMHAPHBIX COCIMHECHMSIX,
CTENIEHb  OKUCIIEHUS  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIACCy COEAMHEHUM 10
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAas M HOHHAas) B
HEOPTaHUYECKUX COCANHEHUSX;

e packpbiBaTh cMbIci Ilepuonnueckoro 3akona JI. WM. Menneneena:
JEMOHCTPUPOBATh TMOHUMAHHUE TEPUOJAMYECKON 3aBHCUMOCTH CBOWMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B Ilepuomuueckoit cucreme,
3aKOHOB COXPAHEHMS MacChl BEIIECTB, IMOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YY€HUSsI, 3aKOHA ABOTrajipo;

e ONHUCHIBATH W XapakTepuszoBaTh TabmuuHyro ¢opmy Illepuognyeckoit
CUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3judaTh IMOHATHUS «TJaBHAs
noarpynna (A-rpynmna)» u «mobdouHas noarpymnmna (b-rpynma)», manbsie u
OoNbIIME TEPUOIBI, COOTHOCHTH OOO3HAYEHUS, KOTOpPhIE HMEIOTCS B
tabmume «llepuoamueckass cucrema xummueckux snementoB J[. .
MeHnieneeBay € YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB



XUMHYECKHX 3JIEMEHTOB (COCTaB U 3apsij sApa, 0011Iee YUCiIo SJIEKTPOHOB U
pacnpezieNieHUue UX MO AIEKTPOHHBIM CIIOSIM);

KJIACCU(PUIIMPOBATh XMMHUUYECKUE SJIEMEHThI, HEOPraHUYECKHE BEIIECTBA,
XUMHUYECKUE pPeakiuu (M0 YUCIY M COCTaBy YYACTBYIOIIMX B PEAKIIUH
BEILIECTB, 110 TETUIOBOMY (D (EKTY);

XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEICCTB
Pa3TUYHBIX KJIACCOB, TIOJTBEPKAasi OMUCAHUE MMPUMEPAMHU MOJIEKYISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMHUUECKUX PEAKIIHI;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpALEHUNA B
Pa3TUYHBIX YCIOBHUSX;

BBIUUCIISITH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO 1 MOJISIPHYIO MAacChl BEIIECTB,
MacCOBYIO JIOJII0 XHMHUYECKOr0 3JIeMEHTa MO (opmyse COeIuHEHMUs,
MacCOBYIO JIOJIIO BEIIECTBA B paCTBOPE, IPOBOUTH PACUETHI IO YPAaBHEHUIO
XAMHUYECKOMN pEeaKIuy;

MIPUMEHSATH OCHOBHBIE OTIEPAIIN MBICIIUTCILHOMN EATCTLHOCTH — aHATIN3 U
CHUHTE3, CpaBHEHHE, OO0O0OIIeHHEe, CHUCTeMaTu3aluio, Kiaccu(ukaiuio,
BBISIBJICHUE TPUYMHHO-CIICACTBEHHBIX CBSI3ed — JUISI M3YyYCHUSI CBOMCTB
BEIIECTB M XHUMHUYECKHX pEaKIMi, eCTECTBEHHO-HAyYHBbIE METOJIbI
NMO3HaHWs — HaAOMIOJeHNe, M3MEpPEeHHe, MOJICIMPOBAHWE, JKCIICPUMEHT
(peanbHBIN U MBICICHHBIN);

CJIEIOBATH MPaBUJIaM MOJIb30BAHUS XUMHUECKOU MOCYA0U U JIA0OPaTOPHBIM
o0opyZoBaHMEM, a TaKXKe ImpaBuiaM OOpalleHus C BeEIIeCTBaMU B
COOTBETCTBHUM C HMHCTPYKIMSMH TIO BBINOJTHEHUIO JaOOpaTOPHBIX
XUMHYECKHUX OTIBITOB IO MOTyYEHHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB
(Booposia M KHCIIOpOJa), MPUTOTOBICHUIO PACTBOPOB C OMpeneIEHHON
MacCoOBOM J0Jiel pacTBOPEHHOTO BEIIECTBA, IJIAHUPOBATh U MPOBOIUTH
XUMHUYECKHE DKCMEPUMEHTHI IO PACTO3HABAHUIO PACTBOPOB INENIOYEH U
KHUCJIOT C TOMOILbIO UHJIUKATOPOB (JaKMYyC, (eHON(PTAICHH, METUIOPAHK

U ApyTHE).

K xoHIiy 00yueHus B 9 kJjiacce rnpeaMeTHbIC pe3yJIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YJAIONTUXCSI YMEHUI:

pPacCKpbIBaThb CMBICI OCHOBHBIX XUMHYECKUX IOHSATHH: XUMHUYECKUU
DJIEMEHT, aTOM, MOJIEKYJAa, WOH, KaTMOH, aHHOH, NPOCTOE BEUIECTBO,
CJI0’KHOE BEIIECTBO, BAJICEHTHOCTb, JJIEKTPOOTPULIATEIIBHOCTD, CTEIEHb
OKHCIICHUS, XUMHUYECKas PeaKlns, XUMUYECKasi CBsI3b, TEIUIOBOM 3(PdeKT
peakuuu, MOJb, MOJSIPHBIM  00BEM,  PACTBOp,  BJIEKTPOJIHTHI,
HEDJIEKTPOJIUTHI, AIEKTPOJMTUYECKAST IUCCOLMALMS, PEAKUUA HOHHOTO
oOMeHa, KaTaau3aTop, XHMHUYECKOE paBHOBecHME, OOpaTHUMble U



HEOOpaTUMBbIE pEaKIUH, OKHUCIUTEIbHO-BOCCTAHOBUTEIIbHBIC pPEaKIIHH,
OKHCJIUTENb, BOCCTAHOBUTEIb, OKUCIICHUE U BOCCTAHOBJICHUE, AJUIOTPOIIHS,
aM(pOTEPHOCTb, XUMHYECKast CBSI3b (koBaJIeHTHaH, MOHHAs,
MeTaJlTnyecKas ), KpucTaindeckas peneéTka, Koppo3usi METaJIOB, CIUIABBI,
CKOPOCTh XMMHUYECKON PEAKIHNH, MPEACIbHO JIOMYCTUMas KOHIICHTpaIUs
ITJIK BemiecTBa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX TMOHATHH U
MIPUMEHATH T MOHSITHUSA MPU OMTMCAHUU BEILIECTB U UX MPEBPAILICHUN;
HCIIOJB30BaTh XHUMHYECKYI0O CHMBOJIMKY JUISI COCTaBJICHUS (GOpMYII
BEIIECTB M YPABHEHUN XUMHUYECKUX PEAKITU;

OMPENIENATh BaJIGHTHOCTb U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCMHECHUAX PA3JIMYHOTO COCTaBa, IMPUHAMJICKHOCTh BEIIECTB K
OTNpeNIEIEHHOMY KJIACCY COEIUWHEHUU 1o ¢opmyrnam, BHUJI XUMHUYECKOU
CBs3M (KOBaJCHTHAsl, WOHHAsA, MeETaUIMuecKasi) B HEOPraHUYECKUX
COCIMHEHUAX, 3apsAJ]l MOHA MO0 XUMHUYECKOU (opMmylie, XapakTep Cpelabl B
BOJIHBIX PACTBOpPAaX HEOPTraHWYECKUX COCAMHEHUMN, TUI KPUCTATUTMYECKON
PELIETKA KOHKPETHOIO BELIECTBA;

packpbiBath cMbIci llepuomndeckoro 3akona J[. M. MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHMMAaHHWE: OIHUCHIBATH U XapaKTepU30BaAThH
Tabnuunyo Gopmy Ilepuogmdeckoid CUCTEMBbI XUMHYECKUX DJIEMEHTOB:
paziuuath TMOHATHUS «rJ1aBHas noarpynmna (A-rpynmna)» u «moOouyHast
noarpynmna (b-rpymnma)», manbie u  OONbIIME TEPUOABI, COOTHOCHUTH
0003HauYeHUs1, KOTOPbIC UMEIOTCS B IEPUOINUECKON TaOIUIIE, C YNCTOBBIMH
XapaKTepUCTUKAMHU CTPOEHUS aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB U
3apsin  sanapa, oOllee YUCIO DJJISKTPOHOB U pacHpeiesieHue HX 0
AJIEKTPOHHBIM CJIOSIM), OOBSACHITH OOIME 3aKOHOMEPHOCTU B U3MEHEHUU
CBOMCTB AJIEMEHTOB M UX COEIUHEHUHN B Mpejenax MajblX NEPUOJIOB U
[JIaBHBIX TOJATPYMI C YYETOM CTPOEHUS UX aTOMOB;

KJIaCCU(UIIMPOBATh XUMHUUYECKUE DJIEMEHTHI, HEOPTraHUYECKHE BEIECTBA,
XUMHUYECKUE peakiuu (10 YHUCIy M COCTaBYy Y4YacTBYIOIIUX B PeaKIuu
BEIIIECTB, MO TEIJIOBOMY 3(P(DEKTy, MO0 M3MEHEHHUIO CTEIICHEW OKHUCIICHUS
XHMHUYECKUX DJIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOIIME U CHEIUPUICCKUE XUMHUYECCKUE
CBOMCTBAa TIPOCTBHIX M CJOXHBIX BEIIECTB, MOJITBEPXKIAs OIMNUCAHUE
MpUMEPAMU MOJIEKYJISIPHBIX Y HOHHBIX YpPaBHEHUU COOTBETCTBYIOIIUX
XAMHUYECKUX PEAKIUN;

COCTaBIIAITh YPABHEHUS DJEKTPOJIUTUYECKOW JIUCCOLMAIIMU  KHCIOT,
LIEJI0YEH U COJIEH, ITOIHBIE U COKPAILIEHHBIE YPABHEHUS PEAKIIMM NOHHOTO



oOMEHa, ypaBHEHHUS pPEaKIUi, TOATBEPKIAIOMNUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEXK/Ty BEIIECTBAMH PA3ITMYHBIX KJIACCOB;
pPacKphIBaTh CYITHOCTh OKHCJIHTEIIbHO-BOCCTAHOBUTEIBHBIX  PEAKITUI
MOCPEJACTBOM COCTABJICHUS JICKTPOHHOTO OajaHca dTUX PEaKIIHA;
MIPOTHO3UPOBATh CBOMCTBA BEILECTB B 3aBUCHUMOCTH OT HMX CTPOCHUS,
BO3MOKHOCTH TIPOTEKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MAacChI BEIIIECTB,
MacCCOBYIO JIOJII0 XHMHYECKOrOo JdjieMeHTa 1o ¢GopMysie COSIUHEHUS,
MacCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJAUTH PACUETHI 110 YPAaBHEHUIO
XAMHUYECKOMN pEaKIny;

COOJTI0IaTh TIPABUIIA MTOIB30BAHUS XUMUYECKOHN TIOCYI0H 1 Ta00paTOPHBIM
obopy/ioBaHMEM, a TaKXe TMpaBwia oOpalieHus C BeEIIeCTBAMU B
COOTBETCTBHM C HHCTPYKIMSIMH TI0 BBITIOJTHEHUIO J1a00OpaTOPHBIX
XUMHUYECKUX OIBITOB T10 TIOJYYCHHUIO U COOMPaHUIO ra3000pa3HbIX BEIIECCTB
(aMMmaka M yTriaeKkHucIiioro rasa);

MIPOBOJIUTH PEAKITUH, TOATBEPKIAIOIINE KaYeCTBECHHBIN COCTAB Pa3TUIHBIX
BCIIIECTB: PACIIO3HABATH OIBITHBIM ITyTEM XJIOpUI-, OPOMHA-, HOIUI-,
kapOoHat-, docdar-, cuamkar-, cyiabdar-, THAPOKCHI-UOHBI, KAaTHOHBI
aMMOHHUSI U HMOHBI W3YYCHHBIX METAJUIOB, MPUCYTCTBYIOIINE B BOJIHBIX
pacTBOpax HEOPTaHUYECCKUX BEIICCTB;

MIPUMEHSITH OCHOBHBIC OIIEPAIIMH MBICIIUTEIILHOM JEATEIbHOCTH — aHAJIN3 U
CUHTE3, CpaBHEHHE, 0000ICHNE, CHCTEMAaTH3aIINIO, BBISBICHUE IIPUUYUHHO-
CIICJICTBEHHBIX CBSI3€H — JUIS M3YYEHUS] CBOMCTB BEIIECTB U XUMHYCCKHUX
peaknuii, E€CTECTBEHHO-HAYYHbIC METOABl IO3HAHWS — HaOII0ICHHE,
U3MEpPEHUE, MOJICIIMPOBAHUE, SKCIEPUMEHT (peaibHbI U MBICIICHHBIN).



TEMATHYECKOE ITJNTAHUPOBAHHUE

8 KIIACC
KoumnuectBo yacos
Ne HaumenoBaHue pa3jiesioB u JaekTpoHHbIe (HU(pPOBHIE)
KoHnTpoJbHbie IIpakTH4eckue
n/n TeM NPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE PECYPCHI
padoThI padoThI
Paznen 1. [lepBoHayaibHble XUMHYECKHE TIOHATHS
Xumusi — BakHas 00J1acTh
€CTECTBO3HAHUS U
1.1 . 5 2 https://m.edsoo.ru/YNVIX660G
MPaKTUYECKON JIeATETbHOCTH
YeJI0BeKa
BemectBa 1 xuMnyeckue
1.2 R 20 1 https://m.edsoo.rt/ONNXR1VFQ
peakiuu
Wroro no pazneny 25
Pa3nea 2. BaxkHelilmme npeacTaBuTe/ I HEOPraHMYeCKUX BellleCTB
Boznyx. Kucnopon. Ilonstue
2.1 X poA 12 https://m.eds00.ru/DSBORTY30
00 okcugax
Bonopoa. Ilonstue o
2.2 12 1 https://m.edsoo.ru/SD61JZ6PS
KHCIJIOTaX U COJISIX
Bopna. PactBopsl. [lonsitue
2.3 A p 12 1 1 https://m.edsoo.ru/M1315KJBM
00 OCHOBaHUSX
OCHOBHBIE KJIaCCBhI
24 HEOPraHUYECKHUX 14 1 1 https://m.edsoo.ru/0TSASMOWT
COEeTHEHNN
Hroro no paszneny 50



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. Ilepuonnueckuii 3axkoH u [lepuoanyeckas cucrema xumnueckux 3jemMeHToB . U. MenneneeBa. CTpoeHue aToMOB.
Xumudeckas ¢Bsi3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE PeAKIIUN

[lepronnueckuii 3aKOH U
IIepuoanueckas cucrema
3.1 XAMHYECKUX 3JIEMEHTOB /J[. 12 https://m.edsoo.ru/TCBJBVWFZ
U. Menneneesa. Ctpoenue

aTomMa

XUMHYECKAsA CBA3b.

OKHCIIUTENBHO-
3.2 12 2 https://m.edsoo.ru/F6AOASDPF
BOCCTaHOBHUTEIIbHBIE
peakuu
Hroro o pazneny 24 https://m.edsoo.ru/LRYWBJPES
PesepBHOE Bpems 3 https://m.edsoo.ru/KQBD02J69

OBILIEE KOJIMYECTBO YACOB

[10 ITPOT'PAMME 102 > >



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

9 KJIACC

KoanyecTBo 4acoB

Ne HaumeHoBaHue pa3jiesioB U TeM JaekTpoHHbIe (HU(pPOBHIE)
Konrposbnbie IIpakruyeckue
n/n NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE Pecypchl
padoThI padoTsbI
Pa3nea 1. BemecTBo U XuMH4YecKkune peakiun
[ToBTOpeHwue u yriydieHue 3HaHu|
1.1 p yrry 5 1 https://m.edsoo.ru/EQETUT35Z
OCHOBHBIX pa3/esioB Kypca 8 kjacca
OcHOBHBIE 32aKOHOMEPHOCTHU
1.2 . 4 https://m.edsoo.ru/AFN4LWG7U
XUMHUYECKHUX PEeaKIIHii
DNEKTPOIUTHYECKAs JUCCOLUALMS.
1.3 P g Hat 8 1 1 https://m.edsoo.ru/KODURS50VV
XUMHUYECKUE PEAKIIUU B PACTBOPAX
Wroro no pazneny 17
Pasznea 2. Hemerananl 1 HX coeINHEHUS
OO0mras XxapakTepuCTUKa XUMHUUECKUX
2.1 t P P 4 1 https://m.edsoo.ru/ZTN1F7001
aneMeHToB VIIA-rpymnmsl. ["anorenst
OO01mas xapakTepUCTHKa XUMUYECKUX
2.2 anemeHToB VIA-rpynmsl. Cepa u eé 6 https://m.edsoo.ru/P3DHMFB09
COEIMHEHUS
OO01mas xapakTepUCTHKA XUMUYECKUX
2.3 aneMeHToB VA-rpymisl. A30t, pochop u 7 1 https://m.edsoo.ru/VOXDOUX2S
UX COEIMHEHUs
OO61mas xapakTepUCTHKa XUMUYECKUX
24 aneMeHToB [VA-rpynmsl. Yriaepoa u 8 1 2 https://m.edsoo.ru/JPTI200VIX
KPEMHHM U UX COETUHEHUS
Hroro mo pazaeny 25



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

Pazgea 3. Meraibl M UX cOeIMHEHUA

3.1 OO01e CBOMCTBA METAJLIOB 4 https://m.edsoo.ru/GHV2L6NJ8
3.2 Baxueiiime MeTauibl 1 X COeIUHEHUS 16 https://m.edsoo.ru/EFKQW9HZI
Hroro no pazaeny 20
Pasznen 4. Xumus 4 OKpysKamomas cpeaa
BemectBa 1 maTepuaisl B XKU3HA
4.1 3 https://m.edsoo.ru/TENBWEF7Y
4eJI0BEeKa
Wroro no pazneny 3
PesepBHOE Bpems 3 https://m.edsoo.ru/FYSRY75R9
OBHIEE KOJIMYECTBO YACOB I10 63

[TPOT'PAMME



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

HOYPOYHOE IINTAHUPOBAHUE
8 KUIACC

Ne

n/n

Tema ypoka

IIpenmer xumuu. Ponb xumuu B
JKU3HM yesoBeka. Tena u
BEILECTBA

KoaunuecTBO 4acoB

KoHnTpoJubHbie

Bcero
padoThI

IIpakTH4eckue
padoThI

JlaTa
U3y4eHus:

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE PECYPChI

https://m.edsoo.ru/L62DS2CZR

IIonsTue o METOAaxX IIO3HAHUA B
XHUMHHU

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

[TpakTuueckas paborta Ne 1
«IIpaBuna paboThI B
nabopaTtopuu U NpUEMBI
oOpailieHus ¢ 1abopaTOpHBIM
000pyTI0BaHUEM)

https://m.edsoo.ru/LSEW4353D

YucTeie BelecTBa U CMECH.
Crnioco0nI paznieneHust cMecen
[TpakTiueckas pabota Ne 2
«Paznenenue cmeceii (Ha
MIpUMEPE OYUCTKU MOBAPEHHOM
COJIN)»

ATOMBI 1 MOJIEKYJTBI

https://m.edsoo.ru/6TME21FWS8

https://m.edsoo.ru/K3LSSMCRY

https://m.edsoo.ru/BLS04WTBS

XUMHYECKHUE dIIEMEHTHI. 3HAKH
(CUMBOJIBI) XUMHUYECKUX
JJIEMEHTOB

HpOCTBIe " CJIIOKHBIC BEIICCTBA

https://m.edsoo.ru/AH3D4DNAX

https://m.edsoo.ru/DXJBSTJ95

ATOMHO-MOJIEKYJISIPHOE YICHUE

https://m.edsoo.ru/1IMOBJ3QZ5



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

3aK0H IIOCTOSHCTBA COCTaBa

10 BEILIECTB. XUMHUYECKAs https://m.edsoo.ru/IMC496FX6
dbopmyna.

1 BanentHocTh aTOMOB
XUMUYECKHUX IJIEMEHTOB
OTHOcCuTENbHAs aTOMHAs Macca.

12 OTHOcCUTEIbHASA MOJIEKYJISIpHAs https://m.edsoo.ru/PIZPCIMDX
Macca

13 Maccosast O XHMITECKOTO https://m.edsoo.ru/GHVS8QMVE
3JIEMEHTA B COEIMHEHUH

14 KomnuectBo BemecTsa. Moib https://m.eds00.ru/368UNL5Y?2

15 Monspras macca

16 Pacuérel ¢ MOISIpHBIMHM MaccaMu

17 PH3NICCKUE M XHMUECKHE https://m.edsoo.ru/YZM8S6ATH
SABJICHHS. XUMUYECKask PEaKIust
[Ipu3Haku u yciaoBus

18 MPOTEKAHUS XUMUYECKHUX https://m.edsoo.ru/N6DVNIK QS5
peakuun
3aK0oH COXpaHEHUsI MaCcChl

19 BEIIECTB. XUMHUUECKHUE https://m.edsoo.ru/M8DS4IHVM
YpaBHEHUSA

20 PaccranoBka K03 puIeHTOB B
XUMUYECKUX YPaBHEHUSIX
Brruucnenus konuvecTna,

21 MACChI Betiectsa o https://m.edsoo.ru/LUY9U3EQE

YPaBHEHUSAM XUMUYECKUX
peaxkuuit



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

Pacuérel o ypaBHEHUsIM

22 XUMUYECKHUX PEaKIuid
Knaccudukanuss XuMHIeCKux

23 Peakuui (CoeaHHeHN, https://m.edsoo.ru/L4807LAGB
pa3iiokKeHus1, 3aMEeILECHHUS,
obmeHa)
M. B. JIoMOHOCOB — y4€HBI-

24 sHIMKIONnEAUCT. O000IICHHE 1 https://m.edsoo.ru/P1WARH3AB
CHUCTeMaTH3aIrs 3HaHUN
KonTponbnas pabora Nel mo

25 TeMe «BelecTBa 1 XUMHUYECKHUE https://m.edsoo.ru/ON62SNERU
pEeaKIIIm

26 Bosayx — cmeck rasos. Cocran https://m.edsoo.ru/XONONRNI1P
BO3/yXa
Kucnopox — snemenT u

27 npoctoe BemiecTBo. O30H.
Annorponust
du3nyecKue 1 XMUMHUYECKUe

28 CBOICTBa KHCIIOpO/a (peaKku https://m.edsoo.ru/FBS1JRKMB
OKHCJIEHUS, TOPEHUE)

79 XHUMHYECKHE CBOMCTBA
KHCIIOpOJIa

30 IToustue 06 okcumax

31 Howmenxkiarypa oxkcuios

32 Baxnenmme okcHIbI

33 Criocobut nostyuerns kuciopona https://m.edsoo.ru/VJSGWB6A2RD

B 1abOpaToOpuu 1



https://m.edsoo.ru/L48O7LAGB
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

MPOMBIIUICHHOCTH.
[Tpumenenue kucaopoa

34

TennoBoii 3¢ ekt XuMuIecKoi
peaKIyu, OHSITHE O
TEPMOXUMHUYECKOM YpaBHEHHH,
9K30- U SHJOTEPMUYECKHUX
peaKIusIx

https://m.edsoo.ru/PNMKIZHKX

35

36

37

Pemenne 3a1au Ha TEIUIOBBIE

3 PeKTHI

TomnuBo (HedTh, Yroib U
MeTaH). 3arpsi3HEHUE BO3/1yXa,
CIOCOOBI €ro MPeIOTBPAIICHHUS

[TpakTiueckas pabota Ne 3 o
teme «llonydenue u cobupanue
KHCIIOPO/Ia, U3YYEHHUE €T0
CBOWCTB»

https://m.edsoo.ru/USNYS5SUUW?2

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

38

Bonmopon — anemeHT u mpocToe
BelecTso. Haxoxxaenue B
Ipupoe

https://m.edsoo.ru/WD392ACWB

39

CDI/I?,I/I‘IGCKI/IG U XUMHUYCCKUC
CBOICTBa BOJIOPO/IA.
[Ipumenenue Bogopoaa

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

40
41

IIoHsaTHe 0 KHUCIIOTaX U COMAX

Kuciaote! u conmu

https://m.edsoo.ru/TMWNIVC43

42

43

Crioco0sI TToTydeHusT BOA0OPOIa
B 1abopaTopuu

[IpakTuueckas padora Ne 4 o
teme «llomydenue u cobupanue

https://m.edsoo.ru/CO9TO9UCIP

https://m.edsoo0.ru/SS3IWAX33K



https://m.edsoo.ru/PNMKJZHKX
https://m.edsoo.ru/U5NY5UUW2
https://m.edsoo.ru/5516UHX3R
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

BOJIOPO/Ia, U3YUEHUE €0
CBOMCTB»

MonsipHblii 00bEM Ta30B. 3aKOH

44 https://m.edsoo.ru/M3KSO1QDQ
ABoraapo

45 Pacuétrl ¢ ncnonp30BaHueM
MOJISIPHOTO 00bEMa ra3oB
Brruncienus o0néma,

46 KOMITACCTBA BEMIECTRA rasa 1o https://m.eds0o.ru/MXGOY304M
€ro U3BECTHOMY KOJIMYECTBY
BEIIECTBA UITH 00bEMY

47 Pemenne pacy€THbIX 3a1a4
Brruncienus 00EMOB ra3oB 110

48 ypaBHeHHm,_peaKHHH Ha OCHO]EG https://m.eds00.ru/9TQS8AXABY
3aKOHA O0OBEMHBIX OTHOIICHUN
ra3oB

49 Pemienne pacu€THbIX 3a1a4

50 CDmquGCKHe 1 RHMHTHeCIHE https://m.edsoo.ru/7AOGFZK4R
CBOMCTBA BOJIBI

51 Cocras ocnoanuii. Ilonatne 06 https://m.edsoo.ru/IXB2W6IVL
WHIUKATOpax

50 KucnotHocTs pacTBOpOB.
HNuaukartopsl
Boga kak pactBopuTeb.

53 HACBIICHHEC I HOHACKIIIICHAEIC https://m.edsoo.ru/MKHXPOFH4
pactBopbl. MaccoBas 10Jist
BEILIECTBA B PACTBOPE

54 Pemenune pacu€THbix 3a/1a4 Ha

MacCCOBBIC JOJIN



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
https://m.edsoo.ru/MKHXP0FH4

Pemenne pac4€THbIX 3a1a4 HA

55
MacCOBBIE JI0JIH
[IpaxTuueckas padora Ne 5 o
teMe «lIpurorosnenue
56 pacTBOPOB C OMpeIeIEHHON https://m.edsoo.ru/WXUKPAUOA
MacCOBOM J0JIel paCTBOPEHHOTO
BEIIECTBA»
KonTponpsHas padora Ne2 mo
57 teMe «Kucnopoa. Bonopon. https://m.edsoo.ru/JM7935DRY
Bona»
58 Okcuabl: cocTaB, HOMEHKJIATypa https://m.edsoo.ru/5STFSJINAY
59 Kiaccudukanus okcumaos
[Toyuenue u XuMU4YeCcKue
60 s https://m.edsoo.ru/8JAZ9YWS2
CBOMCTBA KMCJIOTHBIX OKCUJIOB
61 [TonyyeHnue u xXumM4ecKue
CBOMCTBA OCHOBHBIX OKCHJIOB
62 [Tonyuenue u xummudeckue
CBOICTBa aM(OTEPHBIX OKCUJIOB
63 OcHOBaH: COCTaB, https://m.edsoo.ru/SU397HUSC
KJIacCU(UKalus, HOMEHKJIaTypa
64 HOHVY%HHG RV ECITE https:/m.edsoo.ru/GD9A28ROE
CBOMCTBA OCHOBaHUM
XUMHUYECKUE CBOMCTBA
65 OCHOBAaHUU
Kucnorsr: cocras,
66 https://m.edsoo.ru/Q6U4WEBK?7

67

KJ'IaCCI/I(I)I/IKaI_II/IH, HOMCHKIJIAaTypa

XMUMHYECKHE CBOMCTBA KUCIOT



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

68

[Tonyuyenue u xummudeckue
CBOMCTBA KUCIIOT

https://m.edsoo.ru/Z2GCRN45W

69

70

Conu (cpeanue): HOMEHKIATypa,

CHOCOOBI OJTYyYCHHUS,
XUMHYECKHE CBOUCTBA

XUMHYECKHE CBOWCTBA COJIEH

https://m.edsoo.ru/JISNUIM9T]J

71

[IpaxkTuueckas padora Ne 6.
Pemrenne skcnepruMeHTAIBHBIX
3a1a4 1mo reme «OCHOBHEIE
KJIACChI HEOPTaHMYECKUX
COEIUHEHUI)

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

72

I'eneTnyeckas CBsI3b MEXKIY
KJIaCCaMH HEOPTaHUYECKUX
COCIMHEHUN

https://m.edsoo.ru/YDS6ZRE3 1

73

74

Pemenue 3agau

O000111eHHE U CUCTEMATU3ALMS
3HaHUU

https://m.edsoo.ru/STBUOEEYN

75

KonTponbHnas padora Ne3 no
TeMe "OCHOBHBIE KJIaCChI
HEOPraHUYECKUX COCAUHEHUN"

https://m.edsoo.ru/AFA7IDULD

76

[IepBbie ONBITKH
KJIaCCU(UKALUU XUMUYECKUX
anemeHToB. [IoHsTHE O rpynmax
CXOJIHBIX DJIEMEHTOB

https://m.edsoo.ru/COV3CC214

77

Ilepnonnuecknii 3aK0H U
Ilepnonnueckas cucrema
XUMUYECKHX 3j1eMeHToB J[. 1.
Menneneena

https://m.edsoo.ru/X9F1NR3U8



https://m.edsoo.ru/Z2GCRN45W
https://m.edsoo.ru/JSNUIM9TJ
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

78

[Iepuonsl, rpynmnel, NOATPYIIIILI

https://m.edsoo.ru/NOMWWIRXN

79

80

Ctpoenue atomoB. CocTaB
aTOMHBIX si1ep. M3oTombl

AtomHsie sapa. M30Tonsbl.
Pentenue 3anau

https://m.edsoo.ru/IMUDOMRSH

81

CtpoeHue IeKTPOHHBIX
000JI04YCK aTOMOB DJICMCHTOB
[Tepuoauueckoii cucremsi /. U.
MenneneeBa

https://m.edsoo.ru/T95SYNVEB2

82

DNEKTPOHHBIC 000TOYKH.
DNEKTPOHHBIE U AIEKTPOHHO-
rpadudeckue GOpMyIIbI

83

84

85

XapakTepUCTUKAa XMMUYECKOTO
AJIEMEHTA 10 €r0 MOJIO0KEHUIO B
[Tepnonnueckoii cucreme /1. Y.
Menneneena

Pemenune 3ama4d no MMPUMCHCHUIO

NEepUuoOoaANYCCKOro 3aKoHa

3nauenue [lepuonnyeckoro
3aKOHAa JJI Pa3BUTHUS HAYKU U
npaktuku. JI. 1. MenzaeneeB —
Y4E€HBIN, IENAror U rpaXk JaHuH

https://m.edsoo.ru/YIP0O4OMDX

https://m.edso0.ru/SZD8XEQOP

86

O00011eHNEe U CUCTEMATU3ALIS
3HAHMI IO CTPOCHHUIO aTOMa U
NEPUOANYECKOMY 3aKOHY

87

Peseprubrit ypok. O60011eHIE U
cUCTEeMaTH3aIus 3HAHUH /

https://m.edsoo.ru/ZCQTRPO8Y



https://m.edsoo.ru/NQMWWJRXN
https://m.edsoo.ru/IMUD0MR5H
https://m.edsoo.ru/T95YNV8B2
https://m.edsoo.ru/YIP04OMDX
https://m.edsoo.ru/SZD8XE00P
https://m.edsoo.ru/ZCQTRP08Y

Bcepocculickas npoBepoyHas
pabora

KontponsHas padora Ne4 mo
teMe «CTpoeHue aToma.

88 XuMuueckas CBI3b» / https://m.edso0.ru/FTIZF99WF
Bceepocculickas npoBepoyHast
pabora
DIIEKTPOOTPULIATEIHLHOCTD

89 pooTpHI https://m.edsoo.ru/HZA110EDS§
aTOMOB XMMHUYECKUX DJIIEMEHTOB

90 HNonnag xumMudeckas cBsI3b https://m.eds00.ru/3SY1RJKVI
KoBasienTHas nonspHas

91 https://m.edsoo.ru/EOL3MT2AE
XUMHUYECKAsA CBA3b
KoBanenTHas HemosspHas

92 https://m.edsoo.ru/9Y VR3FUXI
XUMHUYECKAs CBA3b

03 Meraiummueckass XUMHYECKast
CBS3b

94 0O00011eHME 110 TEME
«XHUMH4YeCKast CBA3L)

95 CreneHp OKUCIEHUSI https://m.edsoo.ru/RA6CVXM66
IIpaBuna onpeneneHus

96 CTeNeHeN oKuciaeHns. Pemenne
3a7a4
OKHUCIUTEIHLHO-

97 https://m.edsoo.ru/ZXNCA7DOZ
BOCCTAaHOBUTEJIbHBIC PEAKITUU
ANTOPUTMBI HAMTUCAHUS
OKHUCIIATENBHO-

98

BOCCTAHOBHUTCIIBHBIX peaKHI/If/'I.
Merton 3neKTpoHHOTO OanaHca



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
https://m.edsoo.ru/ZXNCA7DOZ

99 OKHUCINUTEIN U BOCCTAHOBUTEIN 1 https://m.eds00.1u/QPS46Z5PU

100 Penrenue 3amau 1
PesepBueiit ypok. O600ICHHE U
cucTeMaTH3aus 3HaH!i 110

101 1 https://m.edsoo.ru/4RH7M35NF
teme «CTpoeHue aToma.
XUMHUYECKas CBI3b»
PesepBurlii ypok. O0001IEHIE

102 p P iH e 1 https://m.edsoo.ru/7DNRBZ948
cucTeMaru3anus 3HaHuil

OBIIEE KOJIMYECTBO YACOB I10 102

[TPOT'PAMME



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

9 KJIACC

Ne
n/n

Tema ypoka

KoanyecTBo 4acoB

KoHnTtpoJabHbie

Bcero
padoTsbI

IIpakTHYeckue
padoThI

JlaTa
H3y4eHust

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/bHbIE Pecypchl

Ilepnonnueckuit 3aK0H.
IIepunonnueckas cucrema
XUMHYECKHUX 31eMeHTOB /JI. .
Menneneesa

https://m.edsoo.ru/ECRKA90AY

3aKOHOMEPHOCTH B U3MEHEHUH
CBOWCTB XMMHUYECKUX
3JIEMEHTOB IEPBBIX TPEX
MIEPUOJIOB

https://m.edsoo.ru/GNJPEROFB

Knaccudukanus u
HOMEHKJIaTypa
HCOPTraHNYCCKUX BCIUICCTB

https://m.edsoo.ru/WTOIWRA2Q

Buaber xumMnueckoil cBI3U 1
THUIBI KPUCTATUTUYECKHUX
peLETOK

KonTtponbHas padora Nel no
teMe «IloBTOpenue u
yriryOJaeHue 3HaHUH OCHOBHBIX
pa3aesnoB Kypca 8 Kiacca»
Knaccugukanus XuMmuaeckux
peaxkuuii Mo pa3IuYHbIM
IIpU3HaKaM

https://m.edsoo.ru/UI4YS5SCFRV

https://m.edsoo.ru/J4X8ZN212

https://m.edsoo.ru/X8XAE7E2]

[TonsiTue o ckopocTu
XUMHYECKON PEaKIuu.

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

IloHsiTHE O TOMOI€HHBIX U
IeTEPOrCHHBIX pCAKIUAX

IToHsATHE O XUMHYECKOM
paBHOBecuu. DaKTOpHI,
BIIMSIIOLLKME HA CKOPOCTh
XMMHYECKON pEaKIuu 1
MOJIOKEHNE XMMHYECKOT0
paBHOBECHUSI

https://m.edsoo.ru/H4FH7NZNM

10

11

OxuCIUTENBHO-
BOCCTaHOBHTEIIbHBIC PEAKIINU
Teopwust 2eKTPOTUTHYECKOM
muccoranuy. CUIIbHBIE U
cy1a0bIe AIEKTPOITUTHI

Honnble ypaBHEHHS peakiuii

https://m.edsoo.ru/648V 11026

https://m.edsoo0.ru/2KCYCLZ16

https://m.edsoo.ru/VN2SBIN1R

12

XuMHYecKre CBOMCTBA KHUCIIOT
W OCHOBAHU B CBETE
Ipe/icTaBIeHU 00
AIEKTPOJIUTUYECKON
JHUCCOUAIIN

https://m.edsoo.ru/SHH81YVXI

13

XHUMUYECKUE CBOKCTBA COJIEH B
CBeTe MpeCcTaBIeHul 00
BJIEKTPOIUTUYECKON

U CCOITAIIUU

https://m.edsoo.ru/ETD5QTS4G

14

15

[TonsiTe o ruaponuse conen

O0001IeHYE ¥ CUCTEMAaTU3 AU
3HAHUH

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

[TpakTuyeckas padora Ne 1.
«Pemenne
HKCTIEPUMEHTAIIBHBIX 33139

https://m.edsoo.ru/7VXTFHIJT4

17

KonrtponsHas padora Ne2 o
TeMe «DJIEKTPOJIUTHYECKAs
aucconuanus. XuMUYECKHe
peaKIy B pacTBOpax»

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

18

19

20

21

22

OOm1ast xapaKTEepUCTHKA
rajoreHoB. XMMHYECKHE
CBOICTBA Ha MPUMEPE XJI0pa

Xnoposonopoxa. ConsHas
KHCJI0Ta, XMMUYECKHE
CBOMCTBA, IIOJIy4CHHE,
IIPUMEHEHNE

ITpakTryeckas padora Ne 2 o
teme «llonyuenue conssHOU
KHUCJIOTBI, U3y4YEHHE €€
CBOWCTB»

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

OO1m1ast XxapaKTepUCTHKA
aneMeHToB VIA-rpynmsl

https://m.edsoo.ru/NNYKYZF12

https://m.edsoo0.ru/CWVSHCD2M

https://m.edsoo.ru/PVEXIYWEG

https://m.edsoo.ru/4BISHO70F

https://m.edsoo.ru/VMWKERSEP

23

AnnorpornHbie MOAUGUKAITIT
cepnl. Haxoxienue cepsl U €€
COECIMHEHUH B IPUPOJIE.
XUMHUYECKUE CBOMCTBA CEPBI

https://m.edsoo.ru/CX10EU8PO



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

CepoBoi0po/1, CTpOEHHUE,
¢busznyecKkrue 1 XuMHU4YeCcKHe
CBOICTBA

https://m.edsoo.ru/ECGX2B40W

25

Oxcuppl cepsl. CepHas
KHCII0Ta, (PU3NYECKHe U
XUMHYECKHE CBOMCTBA,
IIPUMEHEHHE

https://m.edsoo.ru/ULRFLCHH1

26

XUMHUYECKUE PEAKIUH,
JIeXKalIe B OCHOBE
IIPOMBIIIJIEHHOTO crIocoda
IIOJIyYEHUSI CEPHOU KUCIIOTHI.
XHUMHYECKOE 3arpsi3HEHUE
OKPY>KaIOIlEl Cpe/ibl
COECIUHEHUSIMH CEPBI

https://m.edsoo.ru/H7FT3NON4

27

Brruncienue MmaccoBoU 0IU
BBIXOJIa IIPOAYKTA peaKIun

https://m.edsoo.ru/HSJE186WN

28

OO11ast XxapakTepUCTHKA
aneMeHToB VA-rpynnsl. A3oT,
pacrnpocTpaHeHue B IPUpPOJIE,
(1)I/ISI/I‘I€CKI/IG U XUMHNYECKHEC
CBOMCTBA

https://m.edsoo.ru/ WAHRMB976

29

30

AMMuak, ero ¢puznueckue u
XHMHYECKHE CBOMCTBA,
MOJIy4eHHUE U IPUMEHEHHE

[IpakTuyeckas padora Ne 3 o
teme «llonydyeHue aMMuaxa,
W3y4YEHUE €r0 CBOMCTB)

https://m.edsoo.ru/HZAYESF13

https://m.edsoo.ru/JORP641F]



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

A3oTHas KHCI0Ta, €€
(bU3UYECKHEe U XUMHUYECKUE
CBOICTBa

https://m.edsoo.ru/U2DYEDMYE

32

Hcnons3oBanue HUTPATOB U
COJIEHd aMMOHUS B Ka4eCTBE
MUHEPAIbHBIX YI0OpEHHIA.
XUMHUECKOe 3arpsi3HEHUE
OKpY’KaroIen cpebl
COEMHEHUSIMH a30Ta

https://m.edsoo.ru/SHBKCIQCB

33

dochop. Oxeun pochopa (V)
u pochopHas KUCIOTA,
bu3HUeCKre U XMMHUYECKHE
CBOMCTBA, MMOJYYCHUE

https://m.edsoo.ru/GDQJSO3WP

34

Hcnonp3oBanue GocdaToB B
Ka4yecTBE MUHEPATbHBIX
ynoOpeHult. 3arpsi3HeHHe
MPUPOAHOM cperbl hocdaTamu

https://m.edsoo.ru/UAZ3HU65V

35

36

37

38

Yraepon, pacipocTpaHEHHE B
npupojie, Gu3nIecKue u
XHUMHYECKHE CBONCTBA
Oxkcuapl yriaepojaa, ux
(bu3MYeCcKre U XUMHUYECKUE
CBOMCTBA. DKOJIOTHUCCKHUE
poOJIeMBbI, CBSI3aHHBIE C
okcuaom yriepona (IV)
VYronbpHas KUCI0Ta U €€ COJIU

[IpakTnueckas padorta Ne 4 o
teMe "[lonydyenue yriaekuciaoro

https://m.edsoo.ru/DWOM6SUUL

https://m.eds0o0.ru/OXQAPGNCF

https://m.edsoo.ru/OHQHDG6IPA

https://m.edsoo.ru/G2HZXQGCS8



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

ra3za. KauectBeHHas peaxkuus
Ha KapOoHaT-HOH"

39

40

[lepBoHauyanbHBIC TOHATHS 00
OpPraHWYECKUX BEIECTBAX KaK
0 COEMHEHUsX yIiepoaa

Kpemuuii u ero coeguHeHus

https://m.edsoo.ru/30TIZ109Z

https://m.edsoo.ru/75JXNHOI8

41

[TpakTuyeckast pabora Ne 5.
Pemenue sxkcriepuMeHTAIBHBIX
3aj1a4 110 Teme «BaxHeiimme
HEMETAJUIbl U UX COCITUHCHHUS

https://m.edsoo.ru/O7ES8D0OD7Z

42

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

https://m.edsoo.ru/S85J9UGH?3

43

OOm1ast XxapaKTEepUCTHKA
XAMUYECKHX DJIEMECHTOB —
MeTauioB. MeTramnndeckas
CBSI3b M METAJNIMYECKast
KpUCTAJUTMYECKasl PeIIETKa.
dusznyeckue CBOMCTBA
METaJJIOB

https://m.edsoo0.ru/XK1GYPCO1

44

XnMHUyecKkre CBOMCTBA
METAJIJIOB.
DIEKTPOXUMHUYECKUN P
HaIpsHKEHUH METaJIoB

https://m.edsoo.ru/Z7YRNPAEW

45

OO6mwme crmocoOb! MOTyIeHUS
MeTauioB. CILaBbl.
BBI'—II/ICJ'IeHI/ISI 10 ypaBHeHI/IHM
XUMHUYECKUX PeaKIUid, eClin

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

OIWH U3 pCarCHTOB COACPKUT

puMecH

46 ITonsATHE O KOPPO3UH METAILIOB https://m.edsoo.ru/4AFIGDOWOW

47 Illenoynbie METaIBI https://m.edsoo.ru/X1B4BPUW?2
OKcHUabl U THAPOKCUIBI HATPHUS

48 g AIPOKCHIRT HaTh hitps://m.eds00.r/Q4DX0G3U9
H KaJIust
[lemouyHoO3eMeIbHBIC METAILIBI

49 . . https://m.edsoo.ru/REOCDY0K6
— KaJblUI U MarHuit
Baxueiinine coequHEeHUS

50 https://m.edsoo.ru/CJRO6CMZA
KaJIbLUS
O00011IeH1E U CUCTEMATHU3ALIMS

51 N https://m.edsoo.ru/OSPXGG1BE
3HAHUI
JKEcTKOCTh BOIBI U CIIOCOOEI €€

52 https://m.edsoo.ru/ WEMBFTTTP
yCTpaHEHUs
[IpakTuueckas padorta Ne 6 o

53 TeMe "JKECTKOCTEL BOJEI U https://m.edsoo.ru/NFIROKBS&J
METO/bI €€ yCTpaHeHus "

54 AmoMuHA https://m.edsoo.ru/9ZJSRD1TV
AMdoTepHbBIE CBOICTBA OKCHIA

55 Gotep a https://m.edsoo.ru/NISKIIOJ5
Y TUJIPOKCUIA

56 Keneso https://m.edsoo.ru/F20NJR5SR
OKcHabl, THAPOKCUALI M COIH

57 A AP a https://m.edsoo.ru/IRTUBLAMP
xenesa (I1) u sxenesa (1II)
O00011IeHIE U CUCTEMATHU3ALIUS

58 H} 1 https://m.edsoo.ru/NAON6HGKZ
3HAHUI
[TpakTrueckas padota Ne 7.

59 https://m.eds00.ru/ZN7G0QSMX

Pemenne SKCIICPUMCHTAIIBHBIX



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

3a11a4 110 TeMe «BakHeiimne
METaJUIBI U UX COETUHECHUS»

60

Brruuciienus no ypaBHEHUSIM
XUMUYECKUX PEAKLUH, €CIIH
OJIMH U3 PEareHTOB JIaH B
M30BITKE WIIN COACPIKUT
npumMecH. Beruucienus
MaccOBOM J0JIM BbIX0J1a
IPOAYKTa peaKkiiu

https://m.edsoo.ru/AYD2HESIY

61

O06001IEeHYE ¥ CUCTEMATU3 AL
3HAHUH

https://m.edsoo.ru/BSTOVTKOP

62

63

64

KonTponbnas padora Ne4 mo
Teme «BaxHeimme MeTaibl 1
UX COCIIMHEHUS

Bemecrtsa u maTepuansl B
MOBCEIHEBHOM KM3HHU
YyeJIOBeKa

XUMHUYECKOE 3arpsA3HEHUE
OKpY>Karollen cpeibl

https://m.edso00.ru/703C804GN

https://m.edsoo.ru/OFI32JMT0

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

65
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67

Ponp xumuu B pemreHnn
9KOJIOTMUYECKUX MPoOIeM
PesepBHbIit ypok. O6001IeHNE
U cUCTeMaTH3alus 3HaHUH

PesepBHbIit ypok. O6001IeHNE
U CHCTEMAaTU3allus 3HAaHUH

https://m.edsoo.ru/180Q203Y28

https://m.edsoo.ru/DT1BAS5U4

https://m.edsoo.ru/P52TJZNXV

68

PeseprubIil ypok. O60061eHIE
MU CUCTEMAaTH3alys 3HaHU!

https://m.edsoo.ru/TMK36TJZG
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ITPOBEPAEMBIE TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA

OCHOBHOM

OBPA3OBATEJBHOM ITPOI'PAMMBI

8 KUIACC

Kox
MPOBEPAEMOro
pe3yjabTara

HpOBepﬂeMLIe NMpeaAMETHBIC PE3YJIbTAThl 0CBOCHUS OCHOBHOM
06p330BaTeJ'II)HOI71 nporpaMmmMbl OCHOBHOI'O 001mero 06p330BaHI/Iﬂ

1

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

1.1

pacKpbIBaTh CMBICI OCHOBHBIX XHUMHYECKHMX TOHSTHI: aroMm,
MOJIEKYJ1a, XWMHUYECKUN HJIEMEHT, MPOCTOE BEIIEeCTBO, CIIOKHOE
BELIECTBO, CMECh (OJHOPOAHAsT U HEOJHOPOJHAs), BaJIEHTHOCTb,
OTHOCHUTENIbHAsT aTOMHAasi M MOJIEKYJIspHas Macca, KOJHUYECTBO
BEIIECTBA, MOJIb, MOJSIpPHAs Macca, MaccoBasl JI0Jii XMMHYECKOTO
JJIEeMEHTa B COCIMHEHUH, MOJISIPHBIN 00BEM, XUMUYECKasl peaKius,
KIacCUPUKALMS ~ peaklMil: peakiuu  COCAMHEHUs, PpPeaKIuu
pa3NoXKeHUs, peaKkIuu 3aMelIeHHs, peaklud OOMEHa, HK30- H
SHJOTEPMUUYECKHUE PEAKINH, TeTUIOBON 3((EeKT peakiuu, pacTBop,

MacCcCoOBas J0JIA BEIICCTBA (HpOHeHTHaH KOHI_ICHTpaI_II/ISI) B pacTBOpPC

1.2

1.3

UJUTIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XMMHUYECKUX IOHATUN U
MIPUMEHATH ITH ITOHATHS IPU OIIMCAHUU BEIIECTB U UX ITPEBPAILICHHUI
HCIOJIb30BaTh XUMHUYECKYI0O CUMBOJIUKY JUIsl COCTaBIIEeHUSI (popmMy

BCIICCTB U ypaBHeHI/Iﬁ XUMHUYCCKUX peaKHI/Iﬁ

1.4

PACKpbIBATH CMBICII 3dKOHOB COXpaHCHUA MaACChl BCUICCTB,
IMOCTOAHCTBA COCTaBa, ATOMHO-MOJICKYJIAPHOI'0 YYCHHs, 3aKOHa

ABoraapo

L.5

OIPCACIIATL  BAJICHTHOCTHL ATOMOB  3JICMCHTOB B 6I/IHapHBIX

COCINHECHUAX

1.6

KJIaccu(UIUPOBaTh XUMHYECKUE PEAKUUU (IO YUCIYy M COCTaBY

YYacTBYIOIIMX B PEAKIIMH BEIIECTB, IO TEIJIOBOMY D (DEKTY)

1.7

BBIUUCIISATH OTHOCUTEIBHYIO MOJIEKYJISPHYIO U MOJIAPHYIO MAacChl

BCIICCTB




1.8

1.9

1.10

2.1

BBIYUCIIATE MACCOBYIO JOJHO XHMHYECKOI'O DJIEMECHTA II0 (bOpMy.]'Ie

COCIUHCHHUS,
BBIUUCIIATH MAaCCOBYIO JIOJIFO BEIIECTBA B PACTBOPE

MPUMEHSITh €CTECTBCHHOHAYYHBIC METOIbI TO3HAHMS — HAOTIOACHHE,
W3MEPEHHE, MOJICTUPOBAHKME, OSKCHEPUMEHT  (peajabHbI |
MBICJICHHBIN )

[To Teme: «BaxkHeime npeACTaBUTENNM HEOPTaHUYECKUX BEIIECTB)
pacKpbIBaTh CMBIC]I OCHOBHBIX XWMHYECKHX ITOHATHI: OKCHJI,

KHCJ10Ta, OCHOBAHHUC, COJIb

2.2

OIpEeAEIATh MPUHAJIEKHOCTh BEIIECTB K ONPEACTIEHHOMY KJIAcCy

coequHeHui o popMynam

2.3

KJ'IaCCI/Iq)I/H_[I/IpOBaTB HCOPraHN4CCKUC BCUICCTBA
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2.5

2.6

XapaKTepu30BaTh (OMHCHIBATh) OOIIME XUMHUYECKHE CBOMNCTBA
BCIHICCTB PA3JIMYHBIX KJIACCOB, IMMOATBCPIKAAA OIMMCAHUC ITPpUMEpaMU
MOJIEKYJISIPDHBIX ~ YPaBHEHUH  COOTBETCTBYIOUIUX  XMUMHYECKUX
peakuuii

IIPOTHO3UPOBATH CBOMCTBaA BCIIECTB B 3aBUCHMOCTH OT WHX
Ka4eCTBEHHOI'0 COCTaBa, BO3MOXHOCTU IPOTEKAHUS XMUMUYECKUX

HpeBpaIIIeHI/Iﬁ B Pa3JIMYHBIX YCIIOBUAX

CIEAOBaTh IMpaBWUJaM IMOJb30BAHUS XHMHUYECKOW TMOCYI0H U
nabopaTopHBIM 00OPYIOBaHHEM, a TaKXKe MpaBUJIaM OOpaIeHUs C
BEIIECTBAMH B COOTBETCTBUU C HHCTPYKUIUSIMH TIO BBITOJHEHUIO
mabOPaTOPHBIX XUMUYECKUX OMBITOB MO MOJYYCHHUIO H COOMPAHUIO
ra3oo0pa3HbIX BEIIECTB (BOAOPOAA M KUCIOPOAA), TPUTOTOBICHHUIO
pacTBOpOB € ONPEACIEHHON MacCOBOM JOJIEM pPacTBOPEHHOIO
BEIIECTBA, MNIAHUPOBATh M MIPOBOJUTH XUMUUYECKHE IKCIIEPUMEHTHI
[0 PacCIO3HABAHUIO PACTBOPOB IIEIOYEH M KHUCIOT C IOMOIIBIO

MHAUKATOPOB (JIAKMYC, (heHOoNIPTaTICHH, METUIIOPAHXK U JIPYTHE)

2.7

IIpOBOAUTDH paCQéTBI 10 YPaBHCHUTIO XHUMHYECKOM pCaknuun

[To Teme: «llepuonnueckuii 3akoH u llepmoamueckas cucrema
xumuueckux anemeHtoB JI. M. MenneneeBa. CTpoeHHE aTOMOB.

Xumuueckas cBsi3b. OKHUCIHUTENBLHO-BOCCTAHOBUTEIIHLHBIE pCakuum»

3.1

PACKPBIBATE CMBICII OCHOBHBIX XMMHUYCCKUX MOHSATHH: AApO aroMma,

AJICKTPOHHBIA CJIOW aTOoMa, aTOMHasi OpOWTanb, paguyc aToma,




XAMUYECKAs] CBSI3b, MOJISIPHASI W HEMOJSPHAs KOBAJIEHTHAS CBS3b,
3JIEKTPOOTPULATEIIBHOCTh, WMOHHAsA CBA3b, HMOH, KAaTHOH, AHWOH,

CTCIICHb OKHCJICHUA

3.2

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

33

34

OIMCHIBATh U XapaKTepu30BaTh TabamuHyto hopmy [leproamueckoit
CUCTEMBl XMMHYECKHUX DJIEMEHTOB: pazliNdyarTh IOHSTHUS «TJIABHAS
noarpynma (Arpymnma)» u «mnobouyHas mnoxarpymnma (brpymma)y,

«MaJIbIe» U «OOJIBIIINE) MEpUOabI

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

[Tepuoanueckoii cucreme

3.5

3.6

COOTHOCHUTB 0603Ha‘leHI/IH, KOTOpBIC  HUMCHOTCA B Ta6J'II/II_IC
«HepI/IOI[I/I‘leCKaH CHUCTCMa XUMHNYCCKHUX 3JICMCHTOB ,HI/I
MeHnpaeneeBa» ¢ YHCIOBBIMH XapaKTCPUCTUKAMU CTPOCHHA aTOMOB
XUMHUYCCKUX JJICMCHTOB (COCTaB u 3apiag dapa, 06]]_[66 YHUCII0

AJIEKTPOHOB U paclpeaesieHue UX 0 ANEKTPOHHBIM CIIOSIM)

OIPCaACIIATh CTCIICHb  OKHCJIICHHA  3JJICMCHTOB B 6I/IHapHI>IX

COCINMHCHUAX

3.7

OIPECACIATE BUJ XUMHYECKOH CBS3H (KOBaJ'IeHTHaSI u I/IOHHaH) B

HCOPTraHNYCCKUX COCANHCHUAX

9 KIIACC

Kon
IpoBepPsAEMOro
pe3yJjbTara

1

1.1

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOI
o0pa3oBaTe/IbHON MPOrPaMMbl OCHOBHOI0 00111ero 00pa3oBaHus

ITo Teme: «BemecTBO 1 XUMUYECKasi PEAKIUS

pacKpbIBaTh CMBICT OCHOBHBIX XHMHYECKHX TOHSATHH: pPacTBOp,
AJIEKTPOJIMTHI, HEAIEKTPOJIUTHI, AIIEKTPOIUTHYECKAsT JUCCOIMALMS,
peaKknuy MOHHOTO OOMEHa, KaTalu3aTop, XUMHYECKOEe PAaBHOBECHE,
o0OpaTumblie u HEoOpaTHUMbIe peaxuuu,
OKHCIIUTEIbHOBOCCTAHOBUTEIBHBIC pEaKIuH, OKHCIINTEIb,
BOCCTAHOBUTENIb, OKHCJICHHE U BOCCTAHOBIIEHHE, aJJIOTPOIUS,

aM(pOTEepHOCTh, XHUMHYECKas CBi3b (KOBAJICHTHAs, WOHHAs,




1.2

MeTaJlJIn4yecKasi), KpHUCTaJUIMuecKas pemiérka, CIUIaBbl, CKOPOCTh
XMMHYECKON pEaKIuu
WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMUYECKUX IMOHITHH U

MIPUMCEHATH OTHU MOHATHA IIPU OIIMCAHHUU BCUICCTB U UX HpeBpaH_ICHI/Iﬁ

1.3

COCTABJIATh YPABHEHMsI HJIEKTPOJIMTUYECKON AMCCOLMAIMM KUCIIOT,
LIEJI0YEN U COJIEH, IOJIHBIE U COKPAILEHHBIC YPAaBHEHUS PEaKIUil

HOHHOI0 0OOMeHa

1.4

1.5

2.1

PaCKpbIBATh CYIITHOCTH OKHUCIIMTCIIbHO-BOCCTAHOBUTCIIBHBIX peaKHI/Iﬁ

IIOCPEICTBOM COCTaBJIEHUS AJIEKTPOHHOI'O OajlaHCa 3TUX peakLuit
MIPOBOJIUTH PACUYETHI IO YPABHEHUIO XUMUYECKOMN peaKInu

ITo temam: «Hemeramibl U UX COEAMHEHUS» U «MeTamibl U HUX
COCJIMHCHHU S

XapaKkTepu3oBaTh  (OMHCHIBaTH) oOOMME W chenupuIecKue
XUMHUYECKHE CBOICTBA MPOCTHIX U CIOXKHBIX BEIIECTB, OATBEPKIas
OMHMCaHUE TMPUMEPaMU MOJICKYJSIPHBIX W HMOHHBIX YpaBHEHUU

COOTBCTCTBYIHOIIUX XUMHUYCCKUX peaKuHﬁ

2.2

2.3

2.4

COCTAaBJIATH YPABHCHU A peaKHHﬁ, MNOATBCPIKAAOIIUX CYIICCTBOBAHUC

TCHETHYCCKOM CBSI3U MCKAY BEIICCTBAMH PA3JIMYHBIX KJIACCOB

IIPOTHO3UPOBATH CBOMCTBA BCIICCTB B 3aBUCHUMOCTHU OT UX CTPOCHUA,
BO3MOXHOCTH IMPOTCKAHUA XUMHUUCCKHUX HpeBpaH_[eHI/Iﬁ B pa3JINYHbIX

YCIIOBHSX

CIEAOBaTh IMpaBWUJaM IMOJb30BAHUS XHUMHUYECKOW TMOCYI0H U
nabopaTopHBEIM 00OPYJIOBAaHHEM, a TaKXKe MpaBUIIaM OOpaIeHUS C
BEIIECTBAMH B COOTBETCTBUM C HHCTPYKUUSIMU IO BBITOJIHEHUIO
ab0PaTOPHBIX XUMUYECKUX OMBITOB IO MOJYUCHUIO U COOMPAHUIO

ra3o00pa3HbIX BEIIECTB (AMMHAaKa U YTIIEKUCIIOro ra3a)

2.5

MPOBOJIUTh PEAKIMH, TOATBEPXKIAIONINE KAYeCTBEHHBIH COCTaB
pa3IMYHBIX BEIIECTB: PACIIO3HABATH OIBITHBIM IYTEM XJIOPHI-,
Opomuza, wuoauMn, KapOonaT, Qocdar, cuiaMkar, cyabdart,
THJIPOKCUANOHBI, KATHOHBI aMMOHHS, HOHBI W3YYEHHBIX METaJIOB,

MIPUCYTCTBYIOIIME B BOAHBIX PACTBOPAX HEOPraHMYECKUX BELIECTB

ITo Teme: «XuMUSA U OKpYXKaIOLIas cpeaar

3.1

pacKpbIBaTh CMBICI OCHOBHBIX XuMHuueckux mnousaruit: [IJK

BCIICCTBA, KOPPO3HA METAJIIIOB




3.2

[IPUMEHATh OCHOBHBIC OIE€PAIlMK MBICIUTEILHON IEATEIbHOCTH —
aHAJIM3 W CHHTE3, CpaBHEHHWE, 0000IIeHue, CUCTeMATH3AIIHIO,
BBISIBIICHHUE [IPHUYHUHHO-CIACICTBCHHBIX CBSI3€H — JUIS H3YUCHHS
CBOﬁCTB BCIICCTB U XUMHUYCCKHUX peaKI_[I/If/'I; eCTeCTBeHHOHaY‘IHBIe
METOBI IMO3HAHHMS — HAONIOICHHE, M3MEPCHHE, MOJCIMPOBAHUE,

9KCIIEPUMEHT (PEaJIbHbIA U MBICICHHBIN)




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

8 KVIACC

Kon
1

IIpoBepsieMblii 3J1IeMEHT COAEePKAHMS

HepBOHa‘IaJIBHBIe XHUMHUYCCKUEC ITOHATHUSA

1.1

[Tpenmer xumun. Ponp Xxumuu B )KM3HU YelOBeKa. XUMUSI B CUCTEME HayK.
Tena u BemrectBa. PU3MUECKHE CBOWCTBA BEIIECTB. ATPEraTHOE COCTOSIHHE

BCIICCTB

1.2

1.3

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

JJICMCHTOB. HpOCTbIe U CJIO0XXHBIC BEIICCTBA. ATOMHO-MOJ’IeKy.]'ISIpHOC YUYCHUC

1.4

1.5

Xumnueckas popmyna. BaleHTHOCTh aTOMOB XUMHUYECKUX 3JIEMEHTOB. 3aKOH
IOCTOSHCTBA  cocTraBa  BemiecTB. OTHOCHUTENIbHAsh  aTOMHAas — Macca.
OtHocuTenbHas MOJIEKYJsIpHass Macca. MaccoBasg J0JI8  XMMHYECKOTO
JJIEMEHTA B COCIMHEHUH

KomnuectBo BemectBa. Monbs. MossipHast macca. B3auMocCBsI3b KOJIMYECTBA,
Macchl M YHMCIIAa CTPYKTYpHBIX €IMHHUII BemlecTBa. Pacué€rbl mo ¢opmynam

XUMHYECKHX COEIUHEHUM

1.6

1.7

Pu3nyecKknue U XMMUYECKHE SBJICHUSA. XUMHUUECKasl PEAKIUsI U €€ IPU3HAKU.
3aKOH  COXpaHEHHs  MacChl  BEHIECTB.  XUMHYECKHE  YpaBHEHHS.
Knaccudukanms  XUMHYECKMX  peakiuil  (COelMHEeHMs,  pa3JokKeHus,

3aMelIeHus, 0OMeHa)

XUMHYECKUN DKCIIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOM MOCYAOH, C
nmpaBUJIaMy paboTHI B T1ab0paTopuu U mpruéMaMu oOpaiieHus ¢ 1a00paTopHBIM
o0opymoBaHWEM, HW3YYCHHE W ONHCaHWe (U3UIECKUX CBOWCTB 00pasIoB
HEOPraHMYECKUX BEIIeCTB, HaOmiojeHue (u3ndeckux (TUIaBIeHHE BOCKA,
TasiHHE JIbJIa, PACTUPAHKE caxapa B CTYIKe, KHTIEHWE U KOHJICHCAIIUsI BOJIBI) U
XUMUYECKUX (TOpeHHe CBEYd, MPOKAIMBAaHUE MEIHOM MPOBOJIOKH,
B3aMMOJICCTBHE MeJa C KHUCIOTOW) SIBICHHH, HAONIOJCHHE W OIHMCAHHE
MPU3HAKOB TMPOTEKAHUS XUMUYECKHX peakiuui (pasjioKeHue caxapa,
B3aUMOJICICTBHE CEPHOM KHCIOTBI C XJIOPHIOM Oapus, pa3joKCHHE

ruapokcuaa menu(Il) mpu HarpeBanuu, B3auMOCICTBUE XKele3a C paCTBOPOM




coym meau(Il), m3ydenne cnoco0oB paszieseHUs CMecei (C TOMOIIBIO MarHuTa,
bunbTpOBaHME, BBHIAPUBAHUE, NUCTUILIALUSA, XpoMaTorpadus), MpoBeIeHUE
OYUCTKM TIOBAPEHHON COJIM, HAOJIOJCHHE | OIHCaHHE pPE3y/IbTaTOB
IPOBEICHUS OIBITA, UJUTIOCTPUPYIOIIETO 3aKOH COXPAHEHUSI MAacChl, CO3/IaHUE

MoeIeld MOJIEKYJT (IIapOCTEePKHEBBIX )

Baxuneimme MNpEACTAaBUTCIIU HCOPIraHNYCCKUX BEIICCTB

2.1

Boznyx — cmech razoB. CocraB Boznyxa. Kucnopog — sieMeHT u mpocToe
BemecTBo. Haxoxkaenue kuciopoaa B mpupoae, pusnueckue U XMMHUYECKUE
cBoiictBa (peakuuu ropenus). Okcunsl. [Ipumenenue kucnopona. CrnocoObl
MOJIy4YEHUsl KHCIIopoJa B Jaboparopuu U MpoMbliieHHocTHu. Kpyrosopor

Kkuciopoja B mpupojie. O30H — aioTpornHas MoaupuKaius KUCIopoia

2.2

TemnoBoit 3(hPexT XuMUYEeCKOW peakiuu, TEPMOXUMHYECKHE YpaBHEHUS,
9K30- M 3HAOTEPMHUUYECKHE peakiuu. TOIUIMBO: yrojib U METaH. 3arpsi3HEHUe

BO31yXa, YCUJICHUC ITAPpHUKOBOI'O 3(1)(beKTa, pa3spymieHue O30HOBOI'O CJI0

2.3
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2.5

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

Kucnors! 1 conmn
MounspHblil 00bEM Ta30B. Pacu€Thl M0 XMMUYECKUM ypaBHEHUSIM

®usnyeckue CcBoiicTBa BoAbl. Boga kak pactBoputenb. PacTBOpHI.
Hacelliennble 1 HEHACBILLEHHBIE PACTBOPBI. PaCTBOPUMOCTB BEILECTB B BOJE.
MaccoBasg 1oyl BemiecTBa B pacTBOpe. XUMHUYECKHE CBOWCTBA BOJBI.
OcHoBanus. Ponp pacTBOpoB B IpUPOAE W B KU3HHU uenoBeka. Kpyrosopor
BO/ABl B IMpHpoAE. 3arpsi3HEHHE MpUPOAHBIX BoA. OXpaHa U OYHMCTKA

MMPUPOAHBIX BO

2.6

2.7

Knaccudukanus nHeopranmueckux coeauHenuil. Oxcuusl. Knaccudukanums
OKCHJIOB: cojieoOpa3yolue (OCHOBHbBIE, KHCIOTHBIE, aM(OTepHble) U
HeconeoOpasyrone. Homenknatypa okcumoB. OU3MUECKHE M XUMHYECKUE
CBOIiCcTBa OKCHAOB. [loryueHne okcuaoB

OcHoBanus. Krnaccuduxanuss ocHOBaHMM: MIENOYM UM HEPACTBOPUMBIE
ocHoBaHus. HomenknaTypa ocHoBaHui. @U3MUECKUE U XUMUYECKHE CBOUCTBA

ocHoBaHM. [TonyueHne ocHOBaHUI

2.8

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

[Tonyuyenue kucior




2.9

2.10

2.11

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

[Tonyuyenue coiset
I'enernueckas cBsA3b MEXKAY KjlacCaMM HEOPraHMUECKUX COCTUHEHUM

XVMMUYECKUN JKCIIEPUMEHT: KAUECTBEHHOE OIIPENEICHUE COJEp’KaHus
KHCIIOpOJia B BO3JlyXe, MOJIyueHUe, coOupaHue, paclio3HaBaHUE U M3y4eHUeE
CBOWCTB KHCIIOPO/1a, HAOJIIOJCHHE B3aUMOJICHCTBHS BEIIECTB C KUCIOPOAOM H
YCIIOBUSI BOSHUKHOBEHHMSI U IIPEKpaIlleHus: TOpeHus (Ioxkapa), O3HaKOMIICHHUE ¢
o0Opa3llaMu OKCHZOB M ONKCAaHHE HUX CBOWCTB, MOJy4YeHHE, coOupaHue,
pacro3HaBaHHE M M3Y4YE€HHE CBOWCTB BOJOpoJa (FOpeHHE), B3aUMOJICHCTBUE
BOJZIOpO/A c OKCHJIOM meu (1) (BO3MOXKHO HCIIO0JIb30BaHUE
BUJICOMATEpHAIIOB), HAOIIOeHHE 00pa3loB BEHIECTB KOJIMYECTBOM 1 MOIb,
UCCIICIOBAaHHE OCOOCHHOCTEH  pAacTBOPEHHS BEIIECTB C  PAa3IMYHOM
pPacTBOPUMOCTBIO, MPUIOTOBIIEHHE PACTBOPOB C ONPENEIEHHONH MacCOBOM
JIOJIE  pAacTBOPEHHOTO BEILECTBA, B3aUMOACHCTBUE BOABI C METAJJIAMHU
(HaTpueM W KajblieM) (BO3MOXKHO HCIIOJIb30BAaHKME BHJICOMATEPHAIIOB),
OIpe/Ie/IEHUE PAacCTBOPOB KHUCJIOT M IIENOYEH C TOMOIIbIO HHJMKATOPOB,
UCClieIoBaHHE 00pa3l[0B HEOPraHWYECKUX BEIIECTB PAa3IUYHBIX KJIAcCOB,
HaOJII0/IEHUE H3MEHEHHs OKpAacKW HHJUKATOPOB B PACTBOPAX KHUCIOT U
meno4el, u3yueHue B3aumonencTeus okcuaa meau(Il) ¢ pacrtBopom cepHoit
KHUCJIOTBI, KHUCIOT C MeTalUlaMM, peaKkIuil HeWTpanu3aluu, MOoJy4yeHUe
HEPACTBOPUMBIX OCHOBAaHUM, BBITECHEHHE OJHOIO MeETajla JpYyruM H3
pacTBOpa COJM, PEIIEHNE IKCIEPUMEHTAIBHBIX 3a7a4 1Mo TeMme «Baxueime

KJIaCCbl HECOPTaHNYCCKUX COE€TUHECHUI

3.1

[Tepuoanueckuii 3akon u [lepuoanueckas cucteMa XUMUYECKUX JIIEMEHTOB
.. Menneneea. CtpoeHre aToMOB. XUMHUYECKasi CBSI3b. OKUCIUTENBHO-

BOCCTAaHOBUTCIIBHBIC PCAKIITNN

[lepBble MONBITKM KiIacCUPHUKAUU XUMHUYECKUX 3yeMeHTOB. [loHstue o
IpymnIax CXOAHBIX 3JEMEHTOB (ILeIOYHBIE U IIEJIOYHO3EMENbHbIE MEeTallbl,
raJIOTeHbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpble 00pa3zyloT amM(pOTepHbIE

OKCHUIBI U TUAPOKCHUIBI

3.2

Ilepuonnueckuii 3akoH. llepmoanueckas cucremMa XUMHUYECKUX DIIEMEHTOB
HAN. MenneneeBa. KoporkomepuomHas # JJIWHHONEPHOIHAS (OPMBI
Ilepronnueckoit cucrempl Xumudeckux dnemeHToB .M. MeHneneesa.
Ilepuoapr u rpynmnbl. PU3HYECKHI CMBICIT MOPSAKOBOTO HOMEpPA, HOMEPOB

nepruoaa U rpymniibl 3JICMCHTA
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3.5

Ctpoenue atomoB. CocTaB aTOMHBIX sjep. M3oronbl. DnekTponsl. CTpoeHue
QJIGKTPOHHBIX 000JOYEK AaTroMOB TMepBbIX 20 XWMHUYECKUX DIEMEHTOB
ITepuoanueckoii cucremsl .M. MenaeneeBa. XapakTepucTUKa XUMUUECKOTO

AJIEMEHTA MO ero noyuoxenuto B [lepuoanueckoit cucreme .M. Menneneena

3aKOHOMEPHOCTH M3MEHEHMsI paJnyca aTOMOB XHMHYECKHUX 3JIEMEHTOB,
METANIMYECKUX M HEMETa/NIMYeCKUX CBOMCTB IO TpylmaM M I[epHoJaM.
3nauenue [lepuoauyeckoro 3akona u [lepuoanueckoit CUCTEMbI XUMHUECKUX
3JIEMEHTOB JUIsl Pa3BUTHUS Hayku W npakTuku. .M. MenaeneeB — yu€Hblid 1

IPaKJIaHUH

Xumuueckasi cBs3b. KoBajeHTHass (MoJsipHass W HEMOJSIpHAsi) CBS3b.

SJIGKTpOOTpI/IHaTCHBHOCTb XMMHUYECKHX 3JIEMEHTOB. OHHAas CBS3b

3.6

3.7

Crenens okucieHus. OKHCINTEIIFHOBOCCTAHOBUTEIIbHEIC pe€aKuuu. Hpoueccm

OKHCJICHHUS B BOCCTaHOBJICHUSA. OKHCIIUTEIN U BOCCTAHOBUTEIIN

XHUMUYECKUH OKCIICPUMCHT: H3YUYCHUC 06pa3u013 BCIICCTB MCTALJIOB H
HEMCTAJJIOB, B3aUMOCHCTBHE THAPOKCHUAA ITMHKA C pPacTBOpaMH KHCJIIOT H
menoqeﬁ, MMPOBCACHUEC OIIBITOB, HIUTFOCTPUPYIOIMIUX NPUMEPBI OKHUCIIUTCIBHO-

BOCCTAHOBUTEJIbHBIX pEaKIUi (TOpeHue, peakluu pas3iokKeH!sl, COeIMHEHUS)

9 KJIACC

Kon

1.1

1.2

IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

BemectBo n xummnyeckas peakuus. [lopropenue

[Tepuonnueckuii 3akoH. I[lepuoguueckasi cucreMa XUMHUYECKHUX DSJIEMEHTOB
J.1. MenneneeBa. CTpoeHne aToMOB. 3aKOHOMEPHOCTH B NU3MEHEHUH CBOWCTB
XUMHYECKHX OJJIEMEHTOB TEpPBBIX TPEX MEPHOJOB, Kallus, KaJbIUsi U MX
COCIMHEHUN B COOTBETCTBUU C IIOJIOKCHHEM DJIeMEHTOB B [lepuoanueckoit

CUCTEMEC U CTPOCHUEM UX aTOMOB

CrpoeHue BelecTBa: BHUAbl XUMUYECKON CBA3U. THUIBI KPUCTATUIMYECKUX
pEmETOK, 3aBUCUMOCTh CBOWCTB BEIIECTBA OT THIA KPUCTALTUYECKOMN
pemIéTKM W BUJA XUMHUYECKOW cBsi3u. Krnaccudukamuss ¥ HOMEHKIATypa
HEOPraHMYECKUX BeUIecTB (MEXKIyHapoJHas U TpUBHAIbHAs). XUMHUYECKUE
CBOMCTBA BEILIECTB, OTHOCAIIMXCS K Pa3JIMYHBIM KJaccaM HEOPTaHHUYECKUX

COG,I[I/IHCHI/II\/'I, IFCHECTUYCCKAsA CBA3b HCOPraHMYCCKHUX BCIICCTB




1.3

Knaccudukarnust Xumudecknx peakuuii o pa3IuyHbIM IpU3HaKaM (10 YHCITY
U COCTaBy y4YaCTBYIOUIMX B PEAKIMU BEILIECTB, IO TEIUIOBOMY 3P QEKTy, 1Mo
MU3MEHEHHIO CTEICHEH OKHMCICHUSI XUMHUYECKHX 3JIEMEHTOB, IO 00pPaTUMOCTH,
[0 Yy4YaCTMIO KaTajau3aTopa). OK30- M DHIOTEPMUYECKHE PEAKIUH,

TEPMOXUMHNYCCKUEC YPABHCHHUA. IlonsTue o CKOpPOCTH XHUMHYECKOU p€aKkuuu

1.4

1.5

[Tonsite 06 0OpaTUMBIX U HEOOPATUMBIX XUMHUUECKUX peakuusix. [lonsTtue o
FOMOTEHHBIX M TETEPOTCHHBIX peakuusx. [loHsATHE O XUMHUYECKOM
paBHOBecuu. (DaKTOpbI, BIMSIONIME HA CKOPOCTb XUMHUYECKOW peakluud U

IMMOJIOKCHHUEC XUMHUYCCKOI'0 paBHOBCCHUS

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

QJICKTPOHHOI'O OanaHca

1.6

Teopust ANEKTPOTUTUYECKON TUCCOUALUN. DIEKTPOIUTHI U HEIJIEKTPOIUTBHI.
KaTtnonsl, annonsl. MexaHu3M JUCCOIMAIIMHN BEIIECTB C PA3JIMYHBIMU BUIAMU
XuMH4eckoi cBsi3u. CreneHs qucconnanuu. CUIbHBIC U Ca0bIe AIEKTPOIUTHI.
Peakiiuu nonHoro oomMeHa. Y cioBUs MPOTEKaHUS PEAKIIMA MOHHOTO OOMEHa,
MOJIHBIE M COKpalIEHHbIE MOHHBIE ypaBHEHUsA peakuuid. CBOWCTBa KHUCIOT,
OCHOBaHUW W COJIE B CBETE TMPEACTABICHUN 00 DIIEKTPOIUTHUECKOM

AUCColHranu. KauectBennbie PCaKIIMK Ha NOHBI. Ilonsatue o TUApOJIN3C colen

1.7

XUMH4YeCcKni OKCIICPUMCHT. O3HAKOMJICHHUC C MOACIIAMHU KPUCTAIMYCCKUX
pEmETOK HEOPraHWYECKUX BEIIECTB — METAIJIOB U HeMeTaioB (rpaduta u
ajmasa), CJIOXHBIX BEIIECTB (XJIOpHJIa HATPHs); UCCIEAOBAHNE 3aBHCUMOCTH
CKOPOCTH XHMHYECKOH pEaKIuu OT BO3JIEHCTBUS Pa3IUYHBIX (HAKTOPOB;
UCCIICIOBAaHUE  DIIEKTPONPOBOTHOCTH  PAacTBOPOB  BEIIECTB, Ipoliecca
JTUCCOLIMAIIMU  KHUCJIOT, WIeioueid U cojedl (BO3MOXKHO HCIOJIh30BaHHE
BHJICOMATEPHAJIOB); IPOBEJICHUE OIBITOB, WUTFOCTPUPYIONUX IPH3HAKU
MPOTEKaHUs peaKkinii HOHHOTO 0OMeHa (00pa3oBaHUe OcajKa, BhIICICHHE rasa,
o0Opa3oBaHHe BOJIbl); OMBITOB, WIIIIOCTPUPYIOMIUX MPUMEPHl OKUCIUTEIHHO-
BOCCTAaHOBUTENBHBIX peakluil (TOpeHHe, peakluu Pa3ioKeHHs, COSAMHEHHUS );
pacrio3sHaBaHUE€ HCOPraHUYCCKUX BCIICCTB C IMOMOIIBIO KAaYCCTBCHHBIX

peaKum”I Ha MOHBI; pCHICHUC IKCIICPUMCHTAJIBHBIX 3a1a4

HemeTtaminl u ux COCUHCHUA

2.1

OO0mass xapakrepucTuka TramoreHoB. (OCOOCHHOCTH CTPOEHUSI AaTOMOB,

XapakTepHble cTeneHu okucienus. CrpoeHue u (uU3MUECKHe CBOICTBa




MPOCTHIX BEIECTB — raJIoOreHOB. XMMHUUYECKHE CBOMCTBAa Ha MPUMEpPE XJIopa
(B3auMo/IelicTBUE C METallaMi, HEMETAJUIAMH, 1Iel1049aMH). XJI0POBOJOPOI.
ConsiHast KMCJIOTa, XHMHYECKHE CBOWCTBA, I[IOJIy4€HUE, [PUMEHEHHUE.
JelictBue XxJiopa M XJIOpPOBOJOPOJA HAa OPraHu3M 4YeJjoBeKa. BaxkHeimue

XJIOpUAbI U NX HAXOXKICHUC B IIPUPOJC

2.2

2.3
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OO6mas xapaktepuctuka 3JeMeHTOB VIA-rpynmnbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIC cTereHn okuciaeHus. CTpoeHue u pu3nveckre CBOiCTBa
IPOCTHIX BEIIECTB — KHUCIOPOAA U Cepbl. AJUIOTPONHbIE MOIUDUKALNUN
KHCJIOpPOJia M cepbl. XUMHYECKHE CBOMCTBa cepbl. CepoBOIOPO, CTPOCHUE,
busznueckue U XxuMmuueckue cBoicTBa. OKCHABI CEpbl KaK MPEICTaBUTEIU
KHCJIOTHBIX OKCHAO0B. CepHasi KUCIOTa, PU3NUECKHE U XUMHUYECKUE CBOMCTBA
(oO1mre Kak MpeCTaBUTENs Kiacca KUCIOT U crenu(uieckue). XuMUYECKUe
peakuuu, JeKaliie B OCHOBE MPOMBIIIIEHHOrO Croco0a MoIy4eHHs CEepHOM
kucnothl. [Ipumenenne. Conu cepHOM KUCIOTHI, KaYECTBEHHAs] peaklus Ha
cynb(ar-uoH. HaxoxaeHnue cepbl U €€ COSIMHCHUN B MPUPOJIC. XUMUIECKOE
3arpsi3HEHNE OKPY’KAIOIIEH Cpelibl COSIMHEHUSMU CEPbI (KUCIOTHBIC HOMXKIMU,

3arpsi3HEHUE BO3/IyXa U BOJOEMOB), CIIOCOOBI €T0 TIPEI0TBPAICHUS

OO6mass xapakTepucTuka 37aeMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHble CTENEeHM OKHCIECHHSA. A30T, paclpoCTpaHEHHE B
npupoje, pusndeckre u XuMudeckue cBoictBa. KpyroBopor azora B mpupoe.
AmMmHak, ero (QusMueckue W XUMHYECKUE CBOMCTBa, IMOJlydYeHHE U
npuMeHerrne. Conu aMMOHUS, WX (PU3MYECKHEe W XUMHUYECKHE CBOWCTBa,
npuMeHeHne. KauecTBeHHast peakiusi Ha MOHbI aMMOHHUSI. A30THas KUCIIOTa, €€
noJjiyueHue, pusndeckre U XuMHYecKre cBocTBa (001Ie KaK MpecTaBUTeNs
Kjacca KHUCIOT M crnenuduueckue). lMcnoiab3oBaHWe HUTPATOB U Coyei
aMMOHHSI B KaueCTBe MUHEPAIBHBIX yIOOpeHWH. XUMHUECKOE 3arps3HEeHUE
OKpY’Kalollel cpesibl COeTUHEHUIMHU a30Ta (KUCIOTHBIE JOXK/IH, 3arpsA3HEeHUe

BO3/yXa, MOYBbI U BOJJOEMOB)

docdop, anorponHsie MogudpuKayu Gochopa, GpuznIecKkue 1 XUMHUUECKUE
ceorictBa. Oxcun dochopa(V) u dochopnas xucimora, Qusmdeckue u
XMMHUYECKHE CBOMCTBa, mosyudeHue. Mcmonb3oBanue ¢ochaTtoB B KauecTBe

MUHEpaIbHBIX yI0OpECHHI

2.5

OO6mas xapakrepuctuka 37JeMeHTOB [VA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapPaKTCPHBLIC CTCIICHU  OKHUCJICHUA. anepo;[, AJUIOTPOITHBIC

Moau(pUKaIMK, pacHpocTpaHEHHE B Ipupone, GuU3NYECKUe U XMUMHUYECKHE




2.6

cBoricTBa. Ancopomus. Kpyrosopor yriiepona B npupoze. Okcuibl yrieposa,
X (pU3MYecKne U XMMUYECKHE CBONCTBA, NEHCTBUE HA KMBBIC OPTaHU3MBI,
MOJIy4YeHHUE U IPUMEHEHHUE. DKOJIOTUYECKUe MPoOIeMbl, CBI3aHHBIE C OKCUIOM
yraepona(IV); rumore3a r1006ambHOTO TOTEIUICHHUS KIMMATa; MAPHUKOBBIMA
¢ dext. YronpHas kuciora U e€ coiM, UX (PUINUYECKHME U XUMHUYECKUE
CBOICTBa, MONy4YeHHE U MpuMeHeHue. KadecTBeHHas peakuus Ha KapOOHAT-
nonbl. Mcnonb3oBanue kapoOOHATOB B OBITY, MEAUIIMHE, TPOMBIIIJICHHOCTH U

CEJILCKOM XO03IUCTBE

[lepBoHauabHbIE MOHATUS 00 OPraHUYECKUX BELIECTBAX KaK O COCIUHEHUSX
yriepoja (MeTaH, 3TaH, STWJICH, aleTWIEH, 3TAaHOJ, TJIHUIEPUH, YKCyCHas
kucnora). Ux cocraB u xummdeckoe ctpoeHue. Ilonsatue o Omonormuecku
BO)XHBIX BEIIECTBaX: XHpax, OeJIKax, yIrieBoJaXx — U UX POJU B KU3HU
yeyioBeka. MarepuanbHOe €IMHCTBO OpPraHMYEeCKMX M HEOPraHWYEeCKUX

COE€IMHEHUN

2.7

Kpemuuii, ero ¢Qusnueckue ©u XUMHUYECKHE CBOKCTBA, TWOJY4YCHHUE U
npumenenue. CoeMHEHUsT KpeMHuUsl B npupone. O0mue npeacraBieHust 00
okcuze kpemHusA(IV) u kpemuueBoit kucnote. CUIMKAThI, UX UCIIOJIb30BAHHE
B OBITYy, MEIUIMHE, TPOMBINIUICHHOCTH. BaKHEHIHe CTpOUTEIbHBIC
MaTepuaibl: KepaMuKa, CTEKJIO, I[eMEeHT, OeToH, kene300eToH. [Ipobrmemsr
0€30MMacHOTO MCIOIB30BaHUS CTPOHMTEIHHBIX MAaTEPHANIOB B ITOBCEIHEBHOMN

KHN3HHU

2.8

XUMHUUECKUHN SKCIEPUMEHT: U3y4yeHHe 00pa3lioB HEOPraHMYECKHX BEIECTB,
CBOMCTB COJITHOM KHCJIOTBI; IIPOBEICHUE KAUYECTBEHHBIX PEAKIMI Ha XJIOPUI-
UOHBI W HaONIO/EHHE NPU3HAKOB HMX MPOTEKAHUsS; OIBITHI, OTpakKarollue
buznyecKkne U XUMUYECKHE CBOMCTBA raJION€HOB M UX COeIMHEHUH (BO3MOXKHO
UCIIOJIb30BaHUE BUEOMATEPHUAJIOB); O3HAKOMJIEHHE C OOpa3lamH XJOpHUIOB
(raloreHUI0B); O3HAKOMJIEHHE C oOpa3namMu cepbl M €€ COeAMHEHUSIMHU
(BO3MOXHO HCTOJB30BAHUE BHUICOMATEPUATIOB); HAOIIOJEHUE TIpoliecca
oOyTJIMBaHUS caxapa MoJl JIeiiCTBUEeM KOHLEHTPHUPOBAHHOM CEpHON KUCIIOTHI,
U3Yy4YE€HHE XMMHYECKUX CBOMCTB pa30aBIeHHON CEpHON KUCIOTHI, IPOBEACHHE
KayeCTBEHHOM peakluu Ha Ccynb(ar-uoH M HaONIOJeHHE TNpU3HaKa eé
MIPOTEKAHUS; O3HAKOMJICHHUE ¢ PU3NUECKIUMH CBOMCTBaMH a30Ta, hochopa u ux
COCMHEHUN (BO3MOXHO HCIIOIB30BAaHUE BHUICOMATEPUANIOB), OOpa3laMu
a30THBIX U (HochOopHBIX yI0OpeHUH; MoTydeHne, COOMpaHue, paclo3HaBaHUE
U U3Y4YEHHE CBOMCTB aMMHUAKa; MPOBEACHUE KaueCTBEHHBIX PEaKUUil HA MOH

aMmMoHMsT U (ocdaT-MOH U HU3ydyEHUE MPHU3HAKOB HX MPOTEKAHMUS,




B3aMMO/ICHICTBHE KOHLIEHTPUPOBAHHON a30THOM KHCIIOTHI C ME/IbIO (BO3MOXKHO
UCIIOJIb30BAaHUE BHUJEOMATEPHAIIOB); M3y4EHHE MOJENIEH KPUCTAIUIMYECKHX
pewérok anMmasa, rpadura, QynaepeHa; O3HAKOMIIEHME C IPOLECCOM
a1copOIMK paCTBOPEHHBIX BEUIECTB AKTUBUPOBAHHBIM YIJIEM M yCTPOICTBOM
IPOTUBOIa3a; MOJy4eHHe, cOOMpaHue, paclo3HaBaHUE U M3Y4YEHUE CBOMCTB
YIJIEKHCIIOTO Tasa; MpOBeIeHHE KadeCTBEHHBIX pEaKkIHWidi Ha KapOoHAT- H
CHWJIMKAaT-HOHBl M W3Y4YCHHE INPU3HAKOB HX IPOTEKAHUSA; O3HAKOMIICHUE C
IIPOAYKLIHUEH CHJIMKATHOW IPOMBIIIJIEHHOCTH; PELIEHUE YKCIIEPUMEHTAIBHBIX

3aJ1a4 110 TEMEC «BakHelme HeMeTauIbl U UX COCANHCHMUA»

MeTamnibsl 1 X COSANHEHUS

3.1

OO0wrast XapakTepuCTUKAa XUMUYECKHUX 3JEMEHTOB — METaVIOB Ha OCHOBaHUHU
ux nosiokeHuss B llepuogmyeckon cucreMe xumuyeckux snemeHToB 1.
MenneneeBa u ctpoenust atroMoB. CTpoeHHe MeTajIoB. MeTamndeckast CBsI3b
U METaJUIMYecKas KpUCTalindyeckass pemeérka. OJIEeKTPOXUMUYECKUH psij

HaHpH)KeHI/Iﬁ MCTAlJIO0OB

3.2
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duznyeckue U XMMHUYECKHe CBOicTBa MeTamioB. OOIIHe crioco0bl MOIydeHus
MeTasuioB. [ToHsITHE O KOPPO3UH METAIIJIOB, OCHOBHBIE CITOCOOBI 3aIITUTHI UX OT
Koppo3uu. CruiaBsl (CTaib, YyryH, JIOPATIOMUHUN, OpOH3a) U MX TPUMEHEHUE

B OBITY U IPOMBIIIJIEHHOCTH

[Ilenouynsle MeTaybl: MoJIOKEeHHE B [leproguyeckoil cUCTEME XMMHYECKHX
anemeHToB /.M. MenneneeBa; CTpoeHHE UX aTOMOB; HaX0KJICHHE B IIPUPOJIE.
dusnueckue U XMMUYEeCKHe CBOWCTBA (Ha MpuMepe HaTpus U Kanus). OKCuabl
U TUAPOKCHUABI HATPHUA W KaJIWA. HpI/IMeHCHI/Ie IICJIOYHBIX METAJJIOB U HUX

COeIMHEHUN

34

[llenoyno3eMenbHEIE METAIBI MarHuii W KalbIUi: IIOJIOXKCHHE B
ITepuoanueckoit cucrteMe xumuueckux dsnemeHToB .M. Mengeneesa;
CTPOEHUE UX aTOMOB; HaxXO0XJEeHUE B mpupone. PU3HYECKUE U XUMHUUYECKUE
CBOMCTBa MarHusi W Kalblus. BakHeWmne COeTWHEHHS KalbIHs (OKCHUI,

TUAPOKCHU, con). JKECTKOCTH BOJIBI U CIIOCOOBI €€ yCTpaHeHUs

3.5

AmomuHuii: nonoxenue B llepuonnyeckoil cucreMe XUMUYECKUX AIIEMEHTOB
J.W. Menneneesa; CTpO€HUE aTOMa; HAaXOXKJEHUE B mpuponae. Ousznyeckue u
XMMHYECKHE CBOICTBAa amiOMUHHMA. AMQOTEpHBIE CBOWCTBA OKCHAA H

THAPOKCH/IA AITFOMUHHUS

3.6

Keneszo: nonoxenue B [lepnoandeckoi cuctreMe XuMuueckux 3neMeHToB [[. 1.

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




3.7

4.1

XUMHUYECKHE CBOMCTBa jkene3a. OKcuabl, TUApOKCcHabl U conu xene3a(ll) u

seneza(Ill), ux cocras, cBOMCTBA U MOyYEHUE

XUMHUYECKUH IKCIIEPUMEHT: 03HAKOMJICHHE ¢ 00pa3iaMy METAJJIOB H CILIaBOB,
uX (U3NYECKMMH CBOWCTBAMH; M3YYEHHE PE3YJIbTaTOB KOPPO3UH METAIOB
(BO3MOXKHO HCIOJIb30BAHHUE BUJIEOMATEPHUAIIOB), 0COOCHHOCTEH
B3aMMOJICHCTBUSL OKCHJAa KaJbllUg W HATpUs C BOAOH (BO3MOXHO
MCIIOJIb30BAaHUE BUJIEOMATEPHUAIIOB); UCCIIEIOBAHUE CBOWMCTB >KECTKOM BOJIBI;
mpolecca TOpeHHsl jKelle3a B KHUCIopojae (BO3MOXKHO —HCIIOJIb30BAaHUE
BUJICOMATEPHAIIOB); IPU3HAKOB MPOTEKAHUS KAU€CTBEHHBIX PEAKIIM Ha MOHBI
(MarHms, Kanblus, adroMuHMS, IuHKa, xkene3a(ll) m xenesa(Ill), memxu(1D);
HaOJII0ZICHUE U ONMCAHUE TTPOIIECCOB OKPAITMBAHUS INTAMEHH NUOHAMU HATPUS,
Kamuss W Kanblus  (BO3MOXKHO — HCIOJB30BaHHE  BHAEOMATEPUATIOB);
UCCIIeIOBaHNE aM(POTEPHBIX CBONCTB T'HMJPOKCHIA ATIOMUHUS W THIPOKCH]IA
LMHKA; PEIICHHE SKCIIEPUMEHTAIbHBIX 3a/1a4 110 TeMe «BakHelne MeTauibl

U UX COCAUHCHUA»
XHUMHS ¥ OKpYXkKarolas cpena

HoBsie maTepuansl 1 TexHOJOrMU. BemecTBa 1 Marepralibl B MOBCEIHEBHOM
JKA3HU 4YeJIOBEeKa. XUMUs U 310pOBbe. be30omacHoe ucroap30BaHne BELIECTB U
XUMUYECKUX peakiuii B ObITy. [lepBas momolb Mpu XUMHUYECKHX OXKOTaxX U

OTpPAaBJICHUAX

4.2

OCHOBBI ~ 3KOJOTMYECKOH  TIPaMOTHOCTH.  XHMHYECKOE  3arpsi3HEHHE
okpyxatomieit cpenpl [TIK. Posb xumMuu B perieHMH 3K0JI0TrMYECKUX MPoOIIeM.
[Ipupoanble UCTOYHUKU YTIEBOIOPOAOB (Yroyib, NMPUPOAHBIA ra3, He(Th),

MMPOAYKTHI UX Hepepa60TKI/1, HX POJIb B 6LITy 1 NPOMBIIIJIICHHOCTHU

4.3

XHUMUYECKUM OKCIICPUMCHT: U3YUCHUC O6p2[3]_IOB MaTCpHraioB (CTGKHO, CIIJIaBbI

METaJIJIOB, MOJIMMEPHBIE MaTepUAIIbI)




IPOBEPSIEMBIE HA OI'D 11O XUMUWU TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUS

Kon
NpoBePSIEMOro
TpeOOBaHNS

1

1.1

1.2

1.3

IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTaM
0230BOro ypOBHSI 0CBOEHHS OCHOBHOM 00pa3oBaTe/ibHOI
NPOrpaMMbl OCHOBHOI0 0011ero o0pa3zoBanusi Ha ocHoBe PT'OC

[Ipencrasienue:

O TI03HABAEMOCTH SBJICHUN HPUPOJbl, NOHMMaHHUE OOBEKTUBHOMN
3HaYMMOCTH OCHOB XMMMYECKON HayKH Kak 00JaCTH COBPEMEHHOI'O
€CTECTBO3HAHUS, KOMIIOHEHTa OOILIel KyJIbTypbl M IMPaKTUYECKON
NEeSTEeIbHOCTH 4YEJIOBEKAa B YCIOBHMSIX COBPEMEHHOI'O OOIIECTBA;

IMOHUMAaHHUEC MECTAa XUMHU CPEAN APYIrUX CCTCCTBCHHBIX HAYK

O HAYYHBIX MCTOAAX IIO3HAHUS, B TOM YHUCJIC SKCIICPUMCHTAJIbHBIX U
TCOPCTUUCCKHUX MCETOJAaX HMCCICAOBAHUSA BCIICCTB W HU3YUYCHUA
XUMHNYCCKHX peaKHHﬁ; YMCHHUC HCIOJIB30BaTb MOJCIN  IJIA

00BICHECHUS CTPOCHUSA aTOMOB U MOJICKYJI

o cepax npodeccuoHaTbHON NESITEIBHOCTH, CBI3aHHBIX C XUMHUEH
U COBPEMEHHBIMHM TEXHOJOTMSMHU, OCHOBAaHHBIMHM Ha JOCTHKEHMSIX
XUMHYECKOH HAYKH, YTO IMO3BOJUT OOYYArOIIMMCSl pacCMaTpUBAaTh
XMUMUIO Kak chepy cBoelr Oyaymel mpodeccrnoHaTbHON
NEeSTeTPHOCTH W CHENaTh OCO3HAHHBIM BBIOOD XHMHUH Kak
npodWIBHOTO TMpeaMeTa NpU Mepexofe Ha YPOBEHb CPEIHEro

o01rero oopa3oBaHus

Brmanenue crucreMod XUMWYECKHX 3HAHMM M yMEHHE NPHUMEHSTH

CUCTCMY XUMHUYCCKUX 3HaHI/II71, KOTOpas BKIIFOYACT:

2.1

BOKHEHIIINE XMMUYECKUE TOHATHUS: XUMHUYECKUH DJIEMEHT, aToM,
MOJIEKYJIa, BEIIECTBO, POCTOE U CI0KHOE BEIIECTBO, OJHOPOAHAS U
HEOJHOPOJIHAsi CMECh, OTHOCUTENIbHbIE aTOMHAasi M MOJIEKYJspHas
MAacChl, KOJMYECTBO BEMIECTBA, MOJb, MOJSPHAs Macca, MOJISIPHBINA
00BEM, OKCHJ, KUCIIOTAa, OCHOBAaHUE, CONb (CPEHHsIsI), XMMHUYECKAs
peakus, peaklUHd COECIUHEHUs, pPEeaKLMU pas3JIOKEHUs, PEaKLUU
3aMeIleHHUs], PeaKIM OOMEeHa, TEIUIOBOM 3(QEKT peakiyu, 3K30- U
SHJIOTEPMHUYECKHE PEAKIIMHU, PACTBOP, MAccoBas OIS XMMHUYECKOTrO

9JICMCHTAa B  COCAUHCHUH, MaACCOBasA OOJd MW MPOUCHTHAA
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KOHLIEHTPALKs BEIIECTBA B PACTBOPE, SAPO aTOMA, HIEKTPOHHBIN CIIOU
aToMa, aTOMHas OpOUTalb, PaJWyC aToMa, BaJEHTHOCTb, CTEIEHb
OKHCJICHHSI, XUMUYECKAs CBSI3b, AEKTPOOTPULATENbHOCTb, MOJSPHAS
U HEIOJISIpHAs KOBAJEHTHAsl CBsI3b, MOHHAS CBsI3b, METAJUIMUYECKAst
CBSI3b, KpUCTAJUINYECKAs pelIETKa (ATOMHAs!, HOHHAs!, METaJJIYecKasl,
MOJIEKYJISIPHAs1), MOH, KaTUOH, aHUOH, 3JIEKTPOJIUT U HEIEKTPOJIUT,
AIIEKTPOJIUTUYECKAs JIUCCOLMAIMS, pPeaKUud HOHHOrO OOMeHa,
OKHUCIIUTENIbHO-BOCCTAHOBUTENIBHBIE ~ PEAKIMH,  OKUCIUTEIb U
BOCCTAHOBUTENb, OKHCIEHHE U BOCCTAHOBJIEHHE, JJIEKTPOJIU3,
XUMHUYECKOE paBHOBECUE, OOpaTHUMble M HEOOpaTUMbIE PEAKIMH,
CKOpPOCTh XUMHYECKOW peakuuu, karanuzarop, IIJK, kopposus

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

TEOpUHM  XHMHUH:  aTOMHO-MOJIEKYJIIDHAasT  TEOpUsA,  TEOpUA

BHGKTPOHHTHHGCKOﬁ AUCComranmmn

Bnanenne ocHOBaMHM XMMHYECKOM rpaMOTHOCTH, BKJTIOYAIOIIICH:

3.1

YMEHHE TPaBHJIBHO HCIIONB30BaTh M3yYCHHBIC BEIIECTBA U
MaTepuaibl (B TOM YHUCIIe MUHEpalbHble yJOOpEHUs, METaulbl U
CIUIaBBI, TIPOXYKTHI  IepepabOTKH  MPHUPOTHBIX  HCTOYHHUKOB
yIJI€BOAOPOAOB (YIJIsl, IPUPOTHOTO ra3a, HeTH) B OBITY, CETBCKOM
XO3sICTBE, Ha MPOM3BOJCTBE W TOHMMAaHHWE 3HAYCHUS IHKHUPOB,
OenKoB,  YIJIEBOJOB /s  OpraHM3Ma  4YelOBeKa;  yMEHUe
MPOTHO3UPOBATh BIIMSHUE BEMIECTB M XUMHYECKUX IPOIIECCOB HA

OpraHM3M 4Y€JI0BEKa U OKPYKAIOUIYI0 IPUPOIHYIO CPENY

3.2

3.3

YMEHHME MUHTETPUPOBATh XMMHUECKHUE 3HAHMS CO 3HAHUSAMH JPYTUX
y4eOHBIX MPEIMETOB

HaJIMYUeE OMbITa PabOTHI C PA3IUYHBIMU UCTOUHUKAMU UH(QOPMAIIH
0 XMMHUU (Hay4Has M HAy4YHO-TIONMYJISIpHAs JIUTEpaTypa, CIOBapH,

CIIPaBOYHHUKHU, HHTEPHET-PECYPCHI)

3.4

yMEHHE OOBEKTHUBHO OLIEHHWBATh WMH(OPMALIMIO O BELIECTBAX, HUX
MNpEBpAllCHUSIX U NPAKTUYECKOM NPUMEHEHUH U YMEHHUE

HUCIIOJIb30BaTh €€ IJs PEIICHUA y‘le6HO-H03HaBaTeJ'II>HBIX 3aJa4




BJ'IaI[eHI/Ie OCHOBaMH ITOHSATHUHHOI'O arrmapara U CHMBOJIMYECKOI'O

A3bIKa XMMHHU JUTSL COCTAaBICHHS (POPMYIT HEOPTaHMUYECKUX BEIECTB,

4 YpaBHEHUH XUMHYECKMX PpEaKIHMil; OCHOBAaMHU XHUMHUYECKOU
HoMmeHknarypsl (IUPAC u TpuBHanbHOIN)
YMeHne oObSICHATD CBSI3b MOJIOKEHHS eMeHTa B Ileproamueckoii
CHUCTEME C YHUCJIOBBIMH XapaKTePUCTHUKAaMH CTPOEHHUS aTOMOB

5 XMMHUYECKHX JJIEMEHTOB (COCTaB M 3apsal sapa, oOliee 4Yucio
AIIEKTPOHOB), paclpeAeNieHUEM BIIEKTPOHOB IO SHEPreTHYEeCKUM
YPOBHSIM aTOMOB IEPBBIX TPEX MEPUOOB, KAJIUSA U KAJIbLIUS
IIpencraBienne O  NEPUOJWYECKONM  3aBUCMMOCTH  CBOWCTB
XUMHUYECKUX JIEMEHTOB (paguyc aToMa, 3JIeKTPOOTPULIATEIHHOCTS ),

6 IPOCTBIX M CJOXHBIX BEIIECTB OT IIOJIOKEHHUS D3JIEMEHTOB B
[lepuoanueckoit cucreme (B MaiblX MEpUOJAaX M TJIaBHBIX
NOJArpyNNax) v 3J€KTPOHHOIO CTPOEHUS aTOMa

7 YMmenne kinaccuumpoBarh:

7.1 XUMHYECKHE HIEMEHTBI

7.2 HEOpPraHUYECKUE BELIECTBA

7.3 XUMHUYECKHUE PEAKIIUN

8 YMeHue onpenensTs:

g1 BaJICHTHOCTb U CTENEHb OKHUCICHMSI XMMUYECKHUX JIEMEHTOB, 3apsij

' HoHa

g2 BUJ XMMUYECKOW CBSI3M M THUIl KPUCTAJUIMUECKOH CTPYKTYpHl B

' COEIMHEHUSX

8.3 XapaKTep cpeibl B BOJIHBIX pacTBOPax BEUIECTB (KUCIOT, OCHOBAHUM)

8.4 OKHCIIUTENb U BOCCTAHOBUTEIIb

9 YMeHue xapaktepu3oBarh (pu3nueckre U XMMUYECKHUEe CBOMCTBA:
MPOCTHIX BEMIECTB (KHUCIOPOJ, O30H, BOJOpPOA, Tpadut, ammas,

9.1 KpeMHU#, a3or, ¢docdop, cepa, XJIop, HATpUH, Kajuii, MarHui,
KaJIbITM, aTFOMHHHH, JKEJI€30)
CIIOXKHBIX BEIIECTB, B TOM YHCJIE€ HMX BOJHBIX PAacTBOpOB (BoAa,

92 aMMHaK, XJOpPOBOJOPOJ, CEPOBOJOPON, OKCHIbI U THMIPOKCH]IbBI

metauioB [-IIA rpymnm, amomunns, meau (II), nuaka, xenesa (II u

III), oxenast yraepona (I u IV), kpemuus (IV), azota u pocdopa (111




u V), cepet (IV u VI), cepnucras, cepHas, a30THCTas, a30THasl,
dbocdopHasi, yroibpHas, KpeMHUEBAsI KUCIOTA U X COJIH)
MPOTHO3MPOBATh W  XapaKTepU30BaTh CBOWCTBA BEUIECTB B

3aBUCUMOCTH OT HMX COCTaBa U CTPOCHHA, IPUMCHCHUEC BCIICCTB B

>3 3aBHCUMOCTH OT HMX CBOMCTB, BO3MOXHOCTb MPOTCKAHHSA
XUMHUYECKHUX MPEBPAIICHUN B Pa3IMUHBIX YCIOBUSIX
10 YMeHHe COCTaBISITh MOJIEKYJISIPHbIEC M HOHHBIE YpaBHEHUS peaklui,
B TOM YHCIIE:
10.1 peaxkiuii HFOHHOro 0OMeHa
10.2 OKUCITUTEIbHO-BOCCTAHOBUTEIILHBIX PEAKITUI
103 WUTIOCTPUPYIOIIMX XHWMHUYECKHE CBOICTBAa H3YYEHHBIX KJIACCOB
' (Tpymm) HeOpraHU4YEeCKUX BELIECTB
104 MOJITBEPKIAIOLIUX [EHETUYECKYIO B3aUMOCBSI3b MEX1Y HUMU
11 YMeHue BIYUCIATH (IPOBOAUTH PACU&Thl):
11 OTHOCHUTEJIBHYIO MOJIEKYISIPHYI0 M MOJISIPHYIO MAacChl BEIIECTB,
' MacCOBYIO JIOJI0 XUMHYECKOTO 3JIEMEHTA B COEMHEHUHN
11.2 MAaCCOBYIO JIOJIIO BEILIECTBA B pacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 Maccy, 00beM ra3oB
114 M0 YpPaBHEHUSM XUMHUYECKHX PEaKIUi W HaXOJWUTh KOJIHMYECTBO
' BEIIEeCTBa, 00BEM U Maccy peareHTOB WM NPOTYKTOB PEaKLUU
12 Bnanenue (3HaHUE OCHOB):
OCHOBHBIMM ~ METOAAMU  HAy4yHOro TMO3HaHUs (HaOuroJeHHe,
121 U3MEpeHNue, SKCIIEPUMEHT, MOICTTMPOBAHNE) ITPH U3YUEHUH BEIIECTB
' U XUMHYECKHUX SIBIICHHH;, yMeHue c(hOpMyIHpoBaTh MpoOlieMy H
MPEUIOKUTH ITYTH €€ PeIIeHMUs
129 0e3omacHO pabOThl ¢ XUMHUYECKUMH BEIIECTBAMH, XUMHUUYECKOU
' MOCYI0M U J1abOPaTOPHBIM 000PYAOBaHUEM
MpaBUIaMu 0e301macHOTO oOpareHus c BEIIECTBAMH,
UCTIONIb3YEMBIMU B MMOBCEAHEBHOW JKU3HU, IPABUIIAMU MTOBEACHUS B
123 HEesIX cCOepexeHUs 3J0POBbS U OKPYKAIOIICH MPUPOTHON CPEJbl;

MOHMMAaHUe Bpe/a (OMacHOCTH) BO3/ICHCTBHUS HA JKUBBIE OPTaHH3MBbI
ONpereaEHHBIX BEILECTB, croco6oB YMEHBIIEHUS u

nNpeaoTBpalICHUA UX BpCIAHOTO BO3HCﬁCTBHﬁ
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13.1

13.2

13.3

Hannaue IMMPAKTUYCCKUX HABBIKOB INIAaHUPOBAHUA U OCYIICCTBICHUA

CICAYIOIUX XUMHUYCCKUX SKCIICPUMCHTOB:

HN3YUCHUC u OIIMCaHUuC (1)I/I3I/I‘ICCKI/IX CBOMCTB BCIICCTB,
O3HAaKOMIJICHHE C (1)I/ISI/I‘ICCKI/IMI/I U XUMHWYCCKUMHU SABJICHUSMU, OIIBITHI,

WUTIOCTPUPYIOIINE MTPU3HAKH TPOTEKAHUS XUMHUECKUX PEaKIui
u3ydeHHe croco0OB pa3feNeHus cMecen

MOJydeHHUE KHUCIOpoJa M M3YyYCHHE €ro CBOMCTB; MOJIy4YCHHE
BOJIOPOJIa ¥ U3YYEHHUE €ro CBOMCTB; MOJIyYeHHE YIJIEKUCIIOTO raza u
WU3YYCHHE €r0 CBOWCTB; TOJyYeHHE aMMHaka W H3y4yeHHUE ero

CBOMCTB

13.4

13.5

MPUTOTOBJIEHUE PACTBOPOB C ONPEAENEHHOM MacCOBOM JoJien
pacTBOPEHHOTO BEIIECTBA

NpPUMEHEHHEe  HMHAUKATOpPOB  (JlakMyca,  METWIOpaHka H|
¢denondranenna) s ONpeAeNeHUsT XapakTepa CPeIbl B pacTBOPax

KHCJIOT U menoqeﬁ

13.6

UCCIIEOBaHUE W OIMCAHUE CBOWCTB HEOPraHMYECKUX BELIECTB
Pa3INYHBIX KJIACCOB; U3yYEHUE B3aUMOJICUCTBHSI KUCIIOT C METAIaMH,
OKCHIAMH  METAUIOB,  PACTBOPUMBIMA U HEPAaCTBOPUMBIMHU
OCHOBaHUSIMH, COJISIMU; TOJYYEHHE HEpPacTBOPUMBIX OCHOBAaHMIA;
BBITECHEHHE OJHOTO0 MeTajla JPYTMM M3 pacTBOpa COJH;
UCClIeIOBaHNE aM(OTEPHBIX CBOMCTB THAPOKCUIOB ATIOMUHUS U

[IUHKA

13.7

13.8

PCHICHUC SKCTICPUMCHTAJIBHBIX 3a/1a4 110 TEMaM: «OCHOBHEBIE KJIaCCHI
HCOPTaHNUYCCKUX COGﬂHHCHHﬁ)); ((aﬂeKT”pOHI/ITI/I‘IeCKaf{
JAUCCOLIM AL, «BaxHele HeMeTallbl U HX COCOAUHCHUSAN,

«BaxkHelnme MeTamIbl 1 UX COSTUHEHUS

XUMHYECKHE  OKCIIEPUMEHTHI,  WILIIOCTPUPYIOIINE  TPU3HAKA
NPOTEKaHUs pPeaKkUuil HOHHOTO 0OMEeHa; KauyeCTBEHHBIE PEeaKlUu Ha
MPUCYTCTBYIONINE B BOJHBIX PAaCTBOPAaX MOHBI: XJOPHI-, OPOMHUII-,
uomua-, cyabdar-, Qocdar-, KapOOHAT-, CHIMKAT-aHUOHBI,
THPOKCH/-NOHBI, KATHOHBI aMMOHHMS, MarHUsl, KaJIbIHS, ATIOMUHHS,

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

14

YMenue:




MPEJICTaBIATh Pe3yabTaThl OSKCIepUMEHTa B (opme BBIBOJOB,

14.1 JIOKA3aTeNbCTB, TPAPUKOB U TAOJMUI[ U BBISBISATH IMIHPUUCCKUE
3aKOHOMEPHOCTH
yCTaHABIWBAaTh  CBS3M  MEXIYy  peajlbHO  HAOJIIOAaeMBbIMU
14.2 XUMHUYECKUMH SIBJICHUSIMA M TPOLIECCAMHU, IPOUCXOJAIIMMHU B

MaKpoO- 1 MUKPOMHPE, 00BACHATH IIPpUYIHUHBI MHOFOO6paBI/IH BCIICCTB




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

Koxa
1

1.1

1.2

HpOBepﬂeMblﬁ IJIEMEHT COAECPKaHUA

[lepBoHavalIbHBIE XUMUYECKHE MTOHATHUS
Yucrtsie BemecTBa U cMecu. CriocoObl pa3ienieHus: cMecei

ATOMBI U MOJICKYJIBI. Xumuueckue d31eMeHThl. CHMBOJIBI XMMHYECKHX

3JICMCHTOB. HpOCTHe H CJIOKHBIC BCIICCTBA.

1.3

1.4

XumMuueckas Q)opMyna. BaneHTHOCT, aTOMOB XMMHUYECKHX DJIEMEHTOB.

CreneHp OKUCIECHUS
3aKk0H DOCTOAHCTBa cocraBa BemlecTB. OTHOcUTENIPHAs aToOMHAas Macca.
OTtHocuTeNbHAS MOJICKYIIIpHAs Macca. MaccoBast I0JIsl XHMHYECKOTO DJIEMEHTa

B COCIUMHCHHNU

1.5

1.6

KomnuecTBo BemectBa. Moab. MossipHas Macca. MoJsipHbIii 00bEM Ta30B.
B3anmocCBA3b KOJIMYECTBA, MACCHI U YMCIIA CTPYKTYPHBIX €AMHULL BEIIECTBA
Ou3NYeCKe U XMMUYECKUE SBJICHUS. XUMUYECKash peakluus U €€ NMPU3HAKH.

3akoH COXPAHCHUSA MACChI BCHICCTB. XHUMUYECKHE YpaBHCHUA

2.1

2.2

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

J.1. MenneneeBa. CTpoeHrue aToMOB

[lepnonnueckuit 3akoH. Ilepuonnueckas cucTeMa XMMHYECKHMX DJIEMEHTOB
.M. Menneneesa. Ilepuoasl u rpynnbl. PU3HYECKU CMBICI IOPSAIKOBOIO
HOMEpa, HOMEPOB NEPHUOJIA U TPYIIIBI IIEMEHTA

Crpoenne atomoB. CocTtaB aToMHBIX sifep. M3oTomnbl. Dnektponsl. CTpoeHue
ANEKTPOHHBIX 000JI0YeK aTOMOB MepBbIX 20 XUMHYECKHX 3JEMEHTOB

[Tepuonnueckont cucremsl [[.U. Menaeneesa

2.3

3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB XUMHUYECKUX 3JIEMEHTOB MEPBBIX TPEX
MEePUOIOB, Kajius, Kalblus (paguyca aTOMOB, JJIEKTPOOTPUIIATEIILHOCTH,
METAJUIMYECKUX M HEMETAJUIMYECKUX CBOMCTB) M HX COEIMHEHUH B
COOTBETCTBHUH C TIOJOKEHHEM »dJIeMeHTOB B Ilepuoamdeckoil cucreme wu

CTPOCHUCM HUX AaTOMOB

Crpoenue BemiecTBa

3.1

Xumunueckass cBsizb. KoBajieHTHast (MOJiApHAsE M HEMOJSIPHAsl)  CBSA3b.
DNeKTPOOTPULATEIbHOCTh ~ XMMHUYECKUX  3JeMEeHTOB. VoHHas  CBS3b.

Meramnueckas CBSI3b




3.2

Tunbel kpucTammuueckux pemeérok (aToMHas, HOHHAas, MeTajsIn4yecKas),
3aBUCUMOCTb CBOMCTB BEIIECTBA OT THUIIA KPUCTAUIMYECKOW PELIETKU U BUAA

XHUMHYECKOU CBI3U

4.1

4.2

Baxwneimue MNPpEACTABUTCIIM HCOPraHUYCCKHUX BEIICCTB. Hemerammel u ux

COCIMHCHNA. MeTtamisl ¥ UX COCOIUHCHUA

Krnaccudukanus m HOMEHKJIATypa HEOPTaHMYECKUX COCIMHEHUN: OKCHIIOB
(coneobpasyromue: OCHOBHBIE, KHUCJIOTHBIE, aMmdoTepHbIc) u
HecoJieoOpa3yroInue; OCHOBaHWU (MIENOYM W HEPACTBOPUMBIC OCHOBAHHS);
KHUCJIOT (KUCIIOPOJICOJepkKAIEe KM OECKUCIOPOAHbBIC, OJIHOOCHOBHBIE U

MHOT'OOCHOBHBIE); COJIEH (CPEIHUX U KUCIIBIX)

Ou3nyeckue M XHUMHUYECKHE CBOMCTBA TMPOCTHIX BEIIECTB-HEMETAIUIOB:

BOZIOPO/Ia, XJIOpa, KUCIOpO/ia, Cephl, a30Ta, pocdopa, yriepoaa, KpeMHUS

4.3

4.4

dusndyeckue U XMMHYECKHE CBOMCTBA IMPOCTBIX BCIICCTB-MCTAJIJIOB: JIMTHA,
HaTpu:A, KaJlud, Marausa U KaJblHWA, aJIFOMUHUA, KCJIC34a. BHGKTpOXI/IMI/I‘ICCKI/Iﬁ

PsAI HAIPSKEHUN METAJUIOB

®OU3NYECKUE U XMMUYECKNE CBOKMCTBA BOAOPOJHBIX COCMHEHUN HEMETAJIIOB:

XJIOPOBOJIOPOJIa, CEPOBOAOPOIA, aMMUAKA

4.5

du3nyeckue U XUMUYECKHE CBOMCTBA OKCHIIOB HemeTawioB: cepsl (IV, VI),
aszota(ll, IV, V), docdopa(lll, V), yraepona(ll, IV), kpemuusa(1V). [lonydenune

OKCHJ0B HEMETAJIJIOB

4.6

4.7

4.8

4.9

Xumnueckue cBoiictBa okcuaoB: MetawioB [A-IIIA rpymn, muuka, meau(Il) u

xeneza(Il, III). [TonyyeHnne okCUIOB METAIIIIOB

XUMHYeCcKHe CBOMCTBA OCHOBaHUH M aM(OTEpHBIX IMIPOKCUIOB (Ha IpUMeEpe
TUAPOKCHJIOB AJIOMUHHUS, Kene3a, LuHKa). llomydeHne ocHOBaHUU U
aM(}OTEPHBIX THAPOKCUIOB

OO6mme XUMHYECKUE CBOMCTBA KHUCIIOT: XJIOPOBOJOPOAHOM, CEPOBOIOPOTHOM,
CEPHUCTOM, CEPHOU, a30THOM, (HOoChHOPHON, KPeMHUEBON, YyroabHOH. OcoObIe
XUMUYECKHE CBOMCTBA KOHIIEHTPUPOBAHHON CEPHOM M a30THOM KHCIIOT.

[Tonyuyenue kucmot

OO6mme XxuMHUIECKHEe CBOMCTBA cpenHux cosiei. [lomyduenue coneit

4.10

[Tonmy4yenne, coOupaHme, paclio3HaBaHHE BOJOPOJA, KHUCIOpPOJA, aMMHaKa,

YIIJIEKHUCIIOTO Ta3a B JIA0OpaTopuu

4.11

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

CITIOCOOBI MMOJIYYCHH MCTAJIJIOB




4.12

I'eneTnueckas cBsA3b MCXKIY KilaCcCaMU HEOPTraHNYCCKUX CO@,Z[I/IHCHI/Iﬁ

XuMmudeckue p€akuuu

5.1

Krnaccudukanus XUMHUECKUX peakluii MO pa3InYHBIM IPU3HAKAM: 110 YUCITY U
COCTaBy YYacTBYIOUIMX B PEAKIMHM BELIECTB, MO TEIUIOBOMY 3(PQexTy, 1o

H3MEHEHMIO CTEIICHEH OKHMCICHUS XUMUUECKUX JJIEMEHTOB

52

5.3

54

5.5

TemnoBoit 3¢ ¢deKkT XUMHUYECKON peakiuu, TEPMOXHUMHUYECKHE YpaBHEHUS.

DK30- ¥ SHJIOTEPMHUYECKUE PEaKIUU. TepMOXUMUYECKHUE YPaBHEHUS
OKHCIIUTENbHOBOCCTAHOBUTENbHBIC peakiin. OKUCIUTENN U BOCCTAHOBUTEIIH.
[Ipomecchl  OKUCIEHMS M BOCCTAHOBJICHHMS.  OJIGKTPOHHBIM  OajaHC
OKHCIIUTEIbHOBOCCTAHOBUTEIILHON PEAKIIUN

Teopust 3EKTPOJIUTHUECKON auccoanui. KaTnoHbl, aHUOHBI. DJIEKTPOJIUTHI
1 HEINEeKTPoJnThl. CUIIbHBIC U c1a0ble AMEKTPOIUThI. CTeNeHb TUCCOIAIuN
Peakiuu nonHoro oomena. YciioBusi IPOTEKaHUS PEAKIUi MOHHOTO OOMEHa,

IIOJIHBIC 1 COKpaI_HéHHLIe HOHHBIC YPABHCHUSA peaKuHﬁ

Xumus u OKpYyKaromiasa cpeaa

6.1

BemecrBa u Marepuanbsl B IIOBCEJHEBHOM JKM3HU 4YeloOBeKa. besomacHoe
WCIIOJIb30BaHNE BEIIECTB M XUMHUYECKHX peaklMil B J1adopaTopuu U OBITY.

HepBa;I IOMOIIb ITPpHU XUMHYCCKUX OKOT'aX U OTPABJICHUAX

6.2

XUMUYECKOe 3arpsi3HEHUE OKpYyKaroleil cpefpl (KUCIOTHBIE —JOXKIH,
3arpsi3HEHUE TIOYBBI, BO3/yXa M BOJOEMOB), CIIOCOOBI €ro MpeaoTBPAIICHUS
[IpenenpHas momyctumasi kouueHTpauus BemectB (IIJIK). Ponp xumum B
pEelIeHUU HKOJOTHYECKUX TMpoljeM. YcuieHHue TapHUKOBOTO dddekra,

Pa3spymi€cHUC O30HOBOT'O CJI0A

6.3

6.4

[Ipumenenue cepsl, azota, pocdopa, yriepojaa, KpeMHUS U UX COSIUHEHUN B
ObITY, MEIMIIMHE, NMPOMBIIUIEHHOCTH U CeNbCKOM XozsicTBe. [IpuMeneHue
METAJJIOB U CIUIAaBOB (CTallb, YYT'YH, IIOpATIOMHUHHI, OpoH3a) B OBITY U
MIPOMBIIIICHHOCTH UX coequHeHui. [ToHsaTHe 0 KOppO3uu METaIIOB, OCHOBHBIE
CIOCOOBI 3aIUTHI X OT KOPPO3UHU

[IpupoaHblE MCTOYHUKH YTJIEBOJOPOJIOB (Yroib, MPUPOAHBIN ra3, HE(Tb),

MPOIYKTHI UX MepepaboTku (OEH3UH), UX POIb B OBITY U MPOMBIIUIEHHOCTH

6.5

[lepBoHayas bHBIC MOHATUS 00 OPraHMYECKHUX BELIECTBAX KAaK O COCAMHEHUSIX
yriepoaa (MeTaH, 3TaH, 3TUJIEH, alleTUJIEH, 3TaHOJI, TJIMLIEPUH, YKCYCHAst KHCII0Ta).
[onsiTue 0 OMONOTrMYeCcKy BaXKHBIX BEILIECTBAX: )KUPaX, OEJIKax, YIIIeBoJax — U UX

POJIM B JKU3HU YCITIOBCKA




Pacuértrr:

7.1 o ¢hopMysaM XUMHUYECKUX COSTUHEHUN
7.2 Macchl (MaccoBO#) J10JIM PACTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 110 XUMHUYECKUM YPaBHEHUSAM




YYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

* Xumus, 8 kiacc/ I'adbpuensu O.C., OctpoymoB WN.I'., Cnagkor C.A.,
AxknronepHoe obmectBo «M3aaTenscTBo «IIpocBemienne»
» Xumus, 9 knacc/ 'abpuensu O.C., OctpoymoB WU.I'., Cnagkos C.A.,

AxknmonepHoe obuiectBo «M3narensctBo «lIpocBemienue»

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETHN
HUHTEPHET

bubmmoreka [IOK
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