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PabGouast mporpamMma 1O XWMHH Ha YypPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs
cocTaBieHa Ha OCHOBe TpeOoBaHMU K pe3ylbTaTaM OCBOCHHMS OCHOBHOW 00pa3oBaTeNbHOM
mporpaMMbl ~ OCHOBHOTO  00miero  oOpa3oBaHuWs, TMPEACTABICHHBIX B  DeaeparbHOM
roCy/IapCTBEHHOM 00pa30BaTeIbHOM CTaHJIapTe OCHOBHOTO OOIIET0 0Opa3oBaHUs, C YYETOM
pacrpeieNieHHbIX M0 KJlaccaM IMPOBEPSEMBIX TpeOOBaHUN K pe3yjbTaTaM OCBOCHHS OCHOBHOM
00pa30BaTeNbHON MPOTpaMMbl OCHOBHOTO OOINEro OOpa3oBaHUs M DJIEMEHTOB COACPKaHWS,
MIPEACTABICHHBIX B Y HUBEPCATILHOM KOAU(PHUKATOPE 1O XUMHH, a TAK)KE Ha OCHOBE MPOTPaMMBbI
BOCIIUTAHUSA OOYyYalolUXcs NpU TOIYYSCHHH OCHOBHOTO OOIIEro oOpa3oBaHUS M C y4YETOM
Konnenmmu npenogaBanust yuyeOHoro mpeamera "Xumus" B 00pa30BaTENbHBIX OPraHU3AIUIX
Poccwiickoii denepainu, peamu3yroNX OCHOBHBIE 00IIe00pa3oBaTeIbHbIE MPOrpPaMMbI (YTB.
Pemennem Komnernn Munanpocsemnienust Poccun, mporokon ot 03.12.2019 N I1K-48H).

HOACHUTEJBHAA 3AIINCKA

[IporpaMma 1O XUMHUM Ha YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHuUs
COCTaBJICHA Ha OCHOBE TpeOOBaHUWA K pe3yibTaTaM OCBOEHHUS OCHOBHOM
o0pa3oBaTeIbHON TPOrpaMMbl OCHOBHOTO 0O0IIEro 00pa3oBaHusl, MPEICTaBICHHbBIX
B ®I'OC OOO, a Takke Ha OCHOBe (enepanbHOl paboueld MpPOrpaMMBI
BOCIIUTAHUS U C YYETOM KOHIEIIMHU MPENOIaBaHusl yueOHOTO MpeaMeTa « XUMUsH
B 00pa3oBarenbHbIX opranuzaiusx Poccuiickoit deneparuu.

[Iporpamma 1Mo xuMuM Na€T MPECTABICHUE O MENAX, OOIel cTpaTeruu
oOy4eHHs, BOCIHTAHHS ¥ Pa3BUTUS OOYyYAIONIUXCS CPEICTBAMH YYEOHOTO
mpeaMeTa, yCTAaHABJIMBAET  00s3aTeNbHOE MIPEAMETHOE coJiep>KaHue,
IIpeayCMaTpUBaeT pACIpENeNIeHHEe €ro IO KiIaccaM W CTPYKTYPUPOBAaHHUE IIO
paszzmenaM M TeMaM TMPOrpaMMbl TI0 XHMHH, OMPEIACISICT KOJWYECTBEHHBIC U
KaueCTBCHHBIE XapaKTEPUCTUKHU coJiepKaHus, PEKOMEHIYEMYIO
MOCJICTIOBATEIPHOCTh ~ M3YYEHUS XHMHH C YYETOM  MEKIPEAMETHBIX |
BHYTPHUIIPEIMETHBIX  CBSI3CH, JIOTMKKM  Y4EOHOTOo  TIpollecca, BO3PACTHBIX
0COOEHHOCTEW O00ydyarolmuxcsi, ONpenensieT BO3MOXKHOCTH MpeaMeTra  JUis
peanuzanuu TpeOOBaHUIN K pe3ysbTaTaM OCBOEHHUS OCHOBHOHM 00pa3oBaTesbHOMN
IpOrpaMMbl Ha YPOBHE OCHOBHOT'O 00IIIero oOpa3oBaHus, a TakKe TpeOOBaHUM K
pesynbTaTaMm oOy4eHHs] XUMUU Ha YPOBHE IIEJIeH U3yUEeHHs TTPEIMETa 1 OCHOBHBIX
BHJIOB y4eOHO-ITIO3HABATEIbHONW JCATEILHOCTH OOYYalomerocs II0 OCBOSHHIO
y4eOHOTr0 CO/Iep KaHMUA.

3HaHWE XWMHH CIIY)KUT OCHOBOH Juisi (OPMHPOBAHUS MHPOBO33PCHHUS
00yy4aroIerocsi, ero MpeACTaBICHU O MATEPUAIBHOM E€IUHCTBE MUPA, BaXKHYIO
posib WrparoT (GopMUpyeMble XUMHUCH MPEICTABICHUS O B3aUMOIPEBPAIICHUSIX
DHEPTUU M 00 DBOJIIOIMU BEIIECTB B MPHUPOJE, O IMYTAX PEIICHHS TIOO0ATBHBIX
npoOJieM yCTOMYMBOTO PAa3BUTHS UEIOBEUECTBA — CHIPhEBOM, HHEPIETHUUYECKOM,
NUIIEBOM U SKOJOTUYECKON 0€30MacHOCTH, MPOOJIEM 3PABOOXPAHECHHUS.

N3yuenue xumuu:

CIIOCOOCTBYET  pealM3allid  BO3MOXXHOCTEH  JJIi  CaMOpas3BUTUS U
(bopMHpOBaHUS KYJIBTYPbI JIMYHOCTH, €€ 00111el U (QYHKIIMOHATBLHON TPaMOTHOCTH;



BHOCHUT BKJIaJ B (DOPMUPOBAHHE MBIIUICHUS] U TBOPUYECKHX CIOCOOHOCTEM
OoOy4Jarommxcs, HABBIKOB WX CaMOCTOSITEIIBHOW Y4eOHOW  JIeITEeNBbHOCTH,
DKCIIEPUMEHTAIBLHBIX M HCCIEOBATCIIbCKUX YMEHUH, HEOOXOIUMBIX KaK B
MOBCEIHEBHOM KU3HU, TaK U B MPO(ECCUOHAIIBHON eI TENIHbHOCTH;

3HAKOMUT CO CHEUU(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI
LIEJIOCTHOTO B3IJIsSIIa HA €MHCTBO MPUPOJIbl U YETIOBEKA, SBISECTCS OTBETCTBEHHBIM
3TaroM B OPMHUPOBAHUHU €CTECTBEHHO-HAYUYHOU IPaMOTHOCTH 00yYaromnXcs;

criocoOCTBYeT (OPMUPOBAHUIO IIEHHOCTHOI'O OTHOIIEHUS K E€CTECTBEHHO-
HAay4HbIM 3HaHUSAM, K IPUPOJIE, K YETIOBEKY, BHOCUT CBOM BKJIAJl B YKOJIOTUYECKOE
o0Opa3zoBaHre 00yYarOITUXCS.

JlanHble HampaBlieHUsT B OOyYE€HHUUM XUMHUHU O00ECIIEUMBAIOTCS CIHENU(UKOM
colepkaHusi  y4eOHOTO  MpeaMeTa, KOTOpPBIM  SBIAETCA  TEAarormyecKu
aJIanTHPOBAHHBIM OTpa)KeHWEeM 0a30BOM HAYKH XMMHH Ha OTMPEEIEHHOM dTare eé
pa3BUTHAL.

Kypc xuMun Ha ypoBHE OCHOBHOTO OOLIEro 0Opa30BaHUs OPUEHTUPOBAH Ha
OCBOEHUE OOYYaIOIIMMUCS CHCTEMBbI TMEPBOHAYATIBHBIX TMOHATUM XUMHUU, OCHOB
HEOPraHMYECKOM XHUMHM W HEKOTOPBIX OTACIAbHBIX 3HAUYUMBIX TOHSITHI
OPraHUYECKON XMMUHU.

CtpykTypa coaep)kaHusi MpOrpaMMbl MO0 XUMHUHU cPopMHpoBaHa Ha OCHOBE
CHUCTEMHOr0 mnojxojaa K €€ uzyueHuto. CoJiep:KaHue CKJIAJbIBAETCA U3 CHUCTEMBI
NOHATUNA O XUMUYECKOM DJIEMEHTE U BEILIECTBE U CUCTEMBI MIOHATHI O XUMHUYECKOMN
peakuuu. OOe O3TU CHCTEMBbl CTPYKTYpPHO OpPraHHU30BaHbl MO MPUHIHUIY
MOCJIEIOBATEILHOTO Pa3BUTHUSI 3HAHU HAa OCHOBE TEOPETHYECKUX MPEICTABICHUIM
Pa3HOr0 YpOBHSI:

— a@TOMHO-MOJIEKYJISIPHOTO YUYEHHSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanyeckoro 3akona J{. 1. MeHnaeneeBa Kak OCHOBHOT'O 3aKOHA XUMUH;

— Y4EeHUS O CTPOCHHH aTOMa U XUMUYECKOU CBSI3H;

— TIPEACTaBICHUM OO0 HIEKTPOJUTUYECKONM JUCCOIMALMM BEIIECTB B
pacTBopax.

Teopernueckue 3HAHUS pPacCMaTPUBAIOTCS HAa OCHOBE AMIUPUYECKHU
MOJTYYE€HHBIX U OCMBICJICHHBIX (DaKTOB, PA3BUBAIOTCS MOCJIEA0BATENIHLHO OT OJHOTO
YPOBHS K JPYromMy, BBINOJHSS (YHKIIUM OOBSICHEHUS M TMPOTHO3WPOBAHUS
CBOMCTB, CTPOEHUS M BO3MOXHOCTEH MPAKTHUYECKOTO MPUMEHEHUS U IOJYYCHHUS
U3Y4YaeMbIX BEIIECTB.

OcBoeHue nmporpaMMbl IO XUMHUU  CIOCOOCTBYeT  (OPMHUPOBAHUIO
MPEJICTABJICHNUS O XUMUAYECKON COCTABIISAIOLICH HAYYHOM KAPTUHBI MUPA B JIOTUKE
e€ CHUCTEeMHOW MNpHUPOJbI, LIEHHOCTHOTO OTHOLICHHS K HAYYHOMY 3HAHUIO H
METOJaM TMO3HaHWsI B Hayke. M3yueHue XMMHUU NPOUCXOAUT C MPHUBICUCHHEM
3HAHUW U3 paHee H3YUYEHHBIX YYEOHBIX mpeAMEeTOB: «OKpyXKarolmuil MUpY,
«bunonorus. 5—7 knacce» u «Pusuka. 7 Kiace».

[Ipy wu3yyeHHH XUMHUM MPOUCXOAUT (OPMUpPOBAHHE 3HAHUM OCHOB
XUMHUYECKOM HAyKu Kak 0OJIaCTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKON
NESATeIbHOCTA 4YEJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBON KYJBTYPHI.



3amaya y4eOHOTO MpeaMeTa COCTOUT B (DOPMUPOBAHMH CUCTEMBI XMMHYECKHUX
3HAaHUN — BaKHEHUIHX (PaKTOB, MOHATHH, 3aKOHOB M TCOPETHUCCKUX IMOJOKCHUH,
JOCTYIIHBIX 00O0OIIEHWIA MHUPOBO33PEHUYECKOTO XapaKTepa, SA3bIka HayKd, B
MPUOOIIEHUM K HAYYHBIM METOJAaM T[IO3HAHUA NPU H3YUYEHUH BEIIECTB U
XUMUYECKUX peaKiuii, B GOPMUPOBAHUU U PA3BUTUM MO3HABATEIHHBIX YMEHUI U
WX TMPUMEHEHUH B Y4YEOHO-TIO3HABATEIIBHOM M y4EOHO-HUCCIIEIOBATEIbCKOMN
NeSATeTbHOCTA, OCBOCHUW TNpaBWJ Oe30MacHOTO oOpallieHus ¢ BeleCTBaMHU B
MOBCETHEBHOM KU3HH.

[Ipu u3yyeHUM XMMUU HA YPOBHE OCHOBHOI'O O0IIEro 0Opa3oBaHMs BaXKHOE
3HaYEHHE MPUOOPENH TaKHUe 1eJ1, KaK:

— (opmMupoBaHHE MHTEIJIEKTYaIbHO pPa3BUTOM JIMYHOCTH, TOTOBOM K
caMm000pa3oBaHUI0, COTPYAHUYECTBY, CAMOCTOSTEILHOMY TMPUHATHIO PEIICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSIM JKU3HU;

—  HaAmpaBJICHHOCTh OOy4YeHUS] HA  CHCTEMAaTHYEeCKOE€ MPUOOIIEeHUE
OoOyJarommxcss K CaMOCTOSITEIHHOW TO3HABATEIBHOW JCATEIBHOCTH, HAYYHBIM
METOJlaM TO3HaHUsA, (POPMHUPYIOIMIMM MOTHBAIMIO U Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— o0ecreueHne yCaoBUi, CTOCOOCTBYIONIUX MPUOOPETEHUIO 00yYarOIIUMHUCS
OMbITa Pa3HOOOpa3HOU JEATEIbHOCTH, IMO3HAHUS U CaMOIIO3HAHUS, KIIFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIOIINX YHUBEPCAIbHOE 3HAUYCHHE IS
Pa3ITUYHBIX BUOB JESITEIbHOCTH;

— (opmupoBanue oOmeld (QyHKIIMOHATBHOH W  €CTeCTBEHHO-HAYy4YHOU
IPaMOTHOCTH, B TOM 4YHCJE€ YMEHUW OOBSCHATb W OILICHUBATh SIBICHUS
OKPY>KAIOLIEr0 MHUpPa, WCIHOJIb3ysl 3HAHUS U OMBIT, MOJYYEHHBIE MPU H3YUYECHHUH
XUMHUH, TPUMEHSTh HMX MPH PEUIeHUHW NPoOJeM B TIOBCETHEBHOW >KU3HU H
TPYZAOBOU IEATEIIBHOCTH;

— ¢opMmupoBaHHe y OOydYalOIMUXCA TYMAaHHUCTHYECKHX OTHOIICHUH,
MOHMMAHUSl 1IEHHOCTHM XUMUYECKUX 3HAHUW [JJi1 BBIPAOOTKH HKOJOTHUECKHU
1[e71IecCO00pa3HOT0 TOBEJACHUSI B OBITY W TPYJOBOM JACSATEILHOCTH B LEJAX
COXPAaHEHHUs CBOETO 3/10POBb U OKPY’KAIOLIEN IPUPOAHOMN CPEbI;

— pa3BUTHE MOTHUBAIMU K OOYUYEHMIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO H
CaMOBOCIIMTAaHUI0O HA OCHOBE YCBOCHHUS OOIIEYEIOBEYECKUX IICHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY MpOQUiIs M HANpPaBIECHHOCTH JalbHEHIIEro
o0y4eHusl.

OOmiee YMCIO YacoB, OTBEACHHBIX JJIsi HU3YYCHUS XHMHH Ha YpPOBHE
OCHOBHOT'0 00111€T0 00pa3oBaHus, coctaisieT 136 yacoB: B 8 kinacce — 68 yacos (2
yaca B HeJIeqt0), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIHO).



COILEPKXAHUE OBYUYEHUA

8 KUIACC

IlepBoHayaibHbIe XUMHYECKHE TOHATHS

[Ipenmer xumuun. Posib XuMHUM B KW3HU 4Y€IIOBEKA. XUMHUS B CUCTEME HAyK.
Tena wm BemecrBa. PU3NYECKHE CBOMCTBA BEIIECTB. ATPETaTHOE COCTOSHHE
BewecTB. [loHsTHE O MeToAax MO3HAaHMUS B XUMHU. YHCTBIE BEUIECTBA U CMECH.
Crioco0nI pa3jeneHus: cMecei.

ATOMBI M MOJIEKYJIbl. XUMHUYECKHE »dJieMeHThl. CHMBOJIBI XHUMHUYECKHUX
aneMeHTOB. [IpocThie U CioXKHbIE BelllecTBa. ATOMHO-MOJIEKYJISIPHOE YUECHHE.

Xumuueckast ¢opMmyna. BaleHTHOCTh aTOMOB XHMHYECKHX 3JIEMEHTOB.
3aKOH TIIOCTOSIHCTBA cocTaBa BemiecTB. (OTHOCHUTENbHAsT aTOMHas Macca.
OTHOcUTENbHAS MOJIEKYJIsIpHAas Macca. MaccoBas 101 XUMUYECKOrO 3JIEMEHTA B
COEJIMHEHNHU.

KommuecTBo BemecrBa. Mosib. MonsipHas macca. B3anmocBs3b KOJIMUECTBA,
MacChl M 4YHCJIA CTPYKTYpPHBIX €AWHUI] BemiecTBa. Pacuérel mo dopmynam
XUMUYECKUX COCTUHCHUH.

du3nyecKkrue U XUMUYECKHUE SIBIICHUS. XUMUUYECKasi Peakius U e€ MPU3HAKHU.
3aKOH COXpAaHEHMsI MacChl BEIECTB. XUMHUYeCKHe ypaBHeHUs. Kinaccudukarus
XUMHUYECKUX PEaKIHil (COeAMHEHUS, PAa3JIOKEHUS, 3aMEILEHUsI, OOMEHA).

Xumuueckuit IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCYJI0#, mpaBuwiaMu paboThl B JaOOpaTOpuu U
npuéMamMu oOpalieHus: ¢ J1abopaTOpPHBIM 000PYIOBaHUEM, U3yUYEHHUE U OMKMCAHHE
(¢u3MYeCKMX CBOMCTB O0O0pa3lOB HEOPraHUYECKHX BEIIECTB, HAOJIIOJACHHE
¢usnueckux (TJIaBJICHUE BOCKA, TasHUE JIbJla, PACTHpPAaHUE caxapa B CTYIIKE,
KUINIEHWE U KOHAEHCAUMs BOAbI) U XUMHYECKUX (FOpPEHHE CBEYH, MPOKAJIMBAHUE
MEHOU MTPOBOJIOKH, B3aUMOJICHCTBUE MeJIa C KUCJIOTOM) sSIBIIEHNH, HAOII0/IeHNE U
OMMCAaHWE MPU3HAKOB MPOTEKAHUS XUMHUUYECKUX peakiuil (pa3nokeHue caxapa,
B3aMMOJICHCTBHE CEPHON KHUCIOTHI C XJIOPHIOM Oapusi, pa3ioKeHHe THIPOKCHIA
menu (I1) mpu HarpeBaHuu, B3auMOJEHCTBHE Keme3a ¢ pacTBopoM conu Menu (11),
U3Y4YEHHUE CIOCOOOB PA3EIICHHUs] CMECEH: C MOMOILIBI0 MAarHuTa, (UIbTPOBAHUE,
BbIIIapUBaHUE, AUCTWUISALUA, XpoMaTorpadus, NpoBeACHUE OUYUCTKH MMOBAPEHHON
COJIM, HaONIOJAEHHWE W  ONUCAaHUE  PEe3yJbTaTOB  NPOBEJIEHUSA  OIbITA,
WUIFOCTPUPYIOLIETO 3aKOH COXPAHEHMS MAacCChl, CO3JaHUE MOJENEH MOJEKYJI
(ImapocTepKHEBbIX ).

Baxueiime npeacTaBuTeJ M HEOPraHU4eCKMX BelecTB

Bo3agyx — cmech razoB. CocraB Bo3ayxa. Kucimopon — 3jieMEHT U mpocToe
BenlecTBo. Haxoxkaenuwe kuciopojga B mpupojge, (U3NYECKUe U XUMHUYECKHE
cBoictBa (peakuuu ropeHusi). Oxcunbl. I[lpumenenue xuciopoaa. CrnocoOsl
MOJYYEHUS] KHCIOpOJa B JA0OpaTopud U MOPOMBIIUIEHHOCTH. Kpyrosopor
Kucaoposa B mpupojie. O30H — alIoTpoIHas MOIU(UKALNS KHCIOPOa.

TeroBoll 3(p(EeKT XMMHUYECKOM pPEeaKUuu, TEPMOXUMHUYECKUE YpaBHEHHMS,
DK30- M DJHAOTEPMHUUYECKHE DPEAKUUHU. TOIUIMBO: Yrosb M MeETaH. 3arps3HCHHE
BO3/IyXa, yCWICHUE TapHUKOBOTO 3 (PeKTa, pa3pylieHue 030HOBOTO CIIOSI.



Bonopon — anemeHtr m mpocrtoe BemectBo. Haxoxxkaenue Bogopona B
npupoae, GU3NYECKHEe ¥ XUMHUYECKHE CBOWCTBA, MPUMEHEHUE, CIIO0COObI
nonydeHusd. Kuciorel u conu.

MoutspHblil 00BEM Ta30B. Pacu€Tbl 0 XUMUYECKUM YPABHEHUSIM.

Odusnyeckue CBOMCTBA BOAbL. Bojga kak pactBopuTenb. PacTBOpBL.
HacpilieHHble ¥ HEHACBIIIEHHBIE PAacTBOPHL. PacTBOPMMOCTH BEILIECTB B BOJIE.
MaccoBas 10J14 BEUIECTBA B pacTBOPE. XUMHUYECKUE CBOMCTBA BOAbl. OCHOBaHUS.
Ponb pacTBOpOB B mpupojie U B KU3HU 4yesioBeKka. KpyroBopoT Bo/bl B MPUPO/IE.
3arpsi3sHEeHHE NPUPOAHBIX BOJA. OXpaHa U OYUCTKA MPUPOJHBIX BOJ.

Knaccuduxanus neopranuueckux coenuHeHuid. Oxcuzabl. Knaccudukanus
OKCHJIOB:  cosieoOpa3yroniue  (OCHOBHBbIC, KHCJIOTHbIE, aMdoTepHbie) W
HecosieoOpasyromue. HomeHknmatypa okcumoB. ®Duznueckue W XUMHUYECKHE
cBoMcTBa OKCHIOB. [lorydeHre OKCUI0B.

OcunoBanus. Krmaccudukanmst ocHOBaHM: MENOYM U HEPACTBOPUMBIC
ocHOBaHuA. HoMmeHkiatypa ocHoBaHuil. PU3NYECKHE U XUMHYECKHE CBOWCTBA
ocHoBaHuU. [loyueHne ocCHOBaHUM.

Kucnotel. Knaccupukanus kucnor. Homenkinarypa kuciotT. ®Ousndeckue u
XMMHUYECKUE CBOMCTBAa KHUCIOT. Psn axktuBHocTm MmetaiuioB H. H. bekerosa.
ITony4yeHue KUCIoT.

Conu. Homenknarypa cosieil. @u3ndeckue u XMMHUYECKHE CBOMCTBA COJIEH.
[Tonyuenue coien.

I'eneTnueckas CBsI3b MEXKIY KJIacCaMU HEOPTAHUYECKUX COEIUHEHHU.

XumuuecKkuit IKCnepumenm:

Ka4eCTBEHHOE OIIPEIEIICHUE COAEPKaHUsI KUCIOpOAa B BO3AYyXe€, MOJIyUYEHHUE,
coOupaHue, pacrmo3HaBaHWE M W3YYCHHE CBOMCTB KHCIOPOJa, HAOIIOJCHHE
B3aUMOJCUCTBUS BEIIECTB C KHUCIOPOAOM H YCIOBUS BO3HUKHOBECHUS U
MpEeKpalieHus] TOpeHHs (MmoXkapa), O3HAKOMJIEHHE C oO0pas3liaMu OKCHIIOB U
OMUCAaHWE WX CBOMCTB, MOJYy4Y€HHE, COOMpaHUE, PACIO3HABAHWE U HW3YUYCHHE
CBOMCTB BOJIOpojia (ropeHue), B3aumojeiicTBue Bojopoaa ¢ okcugom menu (II)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEpUaoB), HAOIIOAEeHUE 00pa3I0B BEILECTB
KOJMYECTBOM 1 MOJIb, HCCIEAOBAHHE OCOOCHHOCTEHW pPACTBOPEHHUS BEIIECTB C
pa3IMYHON  PaCTBOPUMOCTHIO, TPUTOTOBJIECHUE PACTBOPOB C ONPEACIEHHOU
MacCOBOM JI0JI€H PaCTBOPEHHOIO BEIECTBA, B3aUMOJECHCTBUE BOJbI C METAILIAMU
(HatpueM ©  KajblMeM) (BO3MOXHO MCIOJB30BaHHE BUIECOMATEPUATIOB),
UCCJIEIOBaHUE OOpa3I[OB HEOPraHMYECKUX BEIIECTB PA3JIMYHBIX  KJIACCOB,
HaOJII0ICHNE U3MEHEHUS OKPACKH MHIUKATOPOB B PACTBOpPAX KUCIOT M IEIOYEH,
n3yueHne B3aumojeicTBusa okcuaa meau (II) ¢ pacTBOpoMm cepHOW KHUCIOTHI,
KUCJIOT C METajulaMHu, pPEaKUUi HeUTpalu3aluu, MOJTYYEHHE HEepPaCTBOPUMBIX
OCHOBAHUM, BBITECHEHUWE OJHOTO METaJIa JAPYTMM W3 PacTBOpa COJIM, PEIICHUE
AKCIIEPUMEHTANIBHBIX 3a/lad N0 TeMe «BaXHeWIne KIacChl HEOPraHMYEeCKHX
COCTMHEHUI.



HHepuoagnuecknit 3axkoH u Ilepuoamyeckass cucremMa XUMHYECKHUX
iemenToB JI. W. MenpgesneeBa. CtpoeHne aTomMoB. XUMHYECKAsl CBA3b.
OKHCIUTETBHO-BOCCTAHOBUTEIbHBIC PeaKIUU

[lepBble TOMBITKK KIACCU(PUKAIIMM XUMHUUYECKUX 3JeMeHTOB. [lonstue o
IpyIax CXOJHBIX DJIEMEHTOB (ILEJOYHBIE U IIEJIOYHO3EMENbHBIE METAIbI,
raJIOreHbl, UHEPTHBIE Ta3bl). DIEMEHTBI, KOTOPbIE 00pa3yoT aM(POTEPHbIE OKCUIBI
Y TUJIPOKCUJIBI.

[Tepuonnueckuii 3akoH. Ileppoanueckas cucrema XMMHYECKUX JIEMEHTOB /JI.
N.  MengeneeBa.  KopoTkonepuognas 4 JUIMHHONEPUOAHAs  (OPMBI
[Tepuomnueckont cucrembl xumuueckux siaeMeHToB [l. 1. Menneneea. [lepuobl
u rpynnbl. PU3NYECKUM CMBICI NOPSAKOBOTO HOMEpA, HOMEPOB IIEpUOJa U
IPYNIBI JJIEMEHTA.

Crpoenue atomoB. CocTaB aTOMHBIX siiep. M3oTonbl. DnekTponsl. CTpoeHue
ANEKTPOHHBIX  000JI0OYEeK aTOMOB TEepBbIX 20 XUMHUYECKUX DIIEMEHTOB
Ilepnognueckor cucremsl [[. 1. MenpeneeBa. XapakTepUCTHKa XUMHYECKOTO
3JIEMEHTA 10 ero nosnoxeHuto B [lepuoanyeckoit cucreme . . Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHHUsI pajndyca aTOMOB XHWMHUYECKUX DJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO FPyNIaM U IEPUOJAM.

3nauenue [leproanueckoro 3akoHa u [leproanveckoil CuCTEMbl XUMHUUECKHUX
JJIEMEHTOB Ul pa3BUTUsA Hayku W Ipaktuku. J[. M. MenneneeB — yd€HbIl U
IpaKIaHUH.

Xumuueckast cBs3b. KoBaneHTHass (MOJdsipHass M HEMOJISApHAs) CBS3b.
DIEKTPOOTPULATEIBHOCTh XUMHUECKUX AJIEMEHTOB. IOHHAsI CBS3b.

Crenenp  okucieHus.  OKHUCIUTENbHO-BOCCTAHOBUTENBHBIE  PEAKIUU.
[Tponecchl okucneHust 1 BocCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuit IKcnepumenm:

H3y4deHHe oO0pa3IoB BEMIECTB METAUIOB W HEMETAUIOB, B3aMMOJICHCTBHC
TUAPOKCHAA LHMHKA C PacTBOPaMH KHCJIOT M IIEJIOYEH, MNPOBEIACHHUE OIBITOB,
WUTIOCTPUPYIOIINX ~ MPUMEPBI  OKUCIHUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKIUN
(ropeHue, peakiu pa3aoKeHUs, COCAUHEHUS).

Mesicnpeomemmuoie ceasu

Peanuzanusa MeXnpeaMeTHBIX CBA3CH MPU M3YYEHUM XUMHUHM B 8 Kjacce
OCYUIIECTBJISICTCS 4Yepe3 HCIOJIb30BaHME Kak OOIIMX eCTeCTBEHHO-HAYYHbIX
NOHSATUN, TaK U MOHSATUM, SIBISIOIIMXCS CUCTEMHBIMH JJI1 OTAEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOT'O LIMKJIA.

OOmue ecTeCTBEHHO-HAYYHbIE TOHSATHUS: HAY4YHBIN (DakT, rumoresa, TeOpwus,
3aKOH, aHallu3, CHHTE3, KiaccuuKaiusi, TEPUOJUIHOCTb, HAOIIOJCHUE,
SKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE.

®dusuka: Marepus, aroM, O3JIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIIUI,
M30TONBI, PAAUOAKTUBHOCTh, MOJIEKYJa, AJEKTPUYECKUN 3apsi, BEUIECTBO, TEINO,
00bEM, arperaTHoe COCTOSIHUE BEIECTBA, a3, (PU3UUYECKUE BEIIMYUHBI, €AUHUIIBI
M3MEpPEHUS, KOCMOC, TIJIAHETHI, 3BE€3/1b1, COJIHIIE.

buonorus: porocunres, apixanue, ouocdepa.



['eorpadusi: armocepa, ruapochepa, MuHEpaIbl, TOPHBICE TOPOJIBI,
ITOJIE3HBIE UCKOMAEMBIE, TOILUINBO, BOJIHBIE PECYPCHI.

9 KUIIACC

BemecTBo U xXuMHu4ecKasi peakiuus

Ilepnognuecknii 3akoH. Ilepnoanueckas cucteMa XUMUYECKHAX 3JIEMEHTOB /.
N. MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUHM CBOWCTB
XUMUAYECKUX DJIEMEHTOB IIEPBBIX TPEX TMEPUOJOB, KaJIHs, KajlbLHUs W UX
COCIMHEHUI B COOTBETCTBUM C IMOJOKEHUEM »dJIeMEHTOB B llepuoanueckoii
CUCTEME U CTPOEHHUEM MX aTOMOB.

CrpoeHune BellecTBa: BHUJIBI XMMHUYECKOW CBSI3U. THIBI KPUCTAJUITMYECKUX
PEIETOK, 3aBUCUMOCTb CBOMCTB BEIECTBA OT THUIA KPUCTAIUIMYECKOW PEIIETKU U
BUJIa XUMHUYECKOU CBS3H.

Knaccudukanus 1 HOMEHKJIATypa HEOPraHMYECKUX BEUIeCTB. XHMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCA K Pa3jIW4YHbIM KJacCcaM HEOPTraHMYECKUX
COEIMHEHNH, TEHETUYECKAs CBSI3b HEOPIraHUYECKUX BELIECTB.

Knaccudukanus XuMUYecKUX peakUuuid o pa3IudHbIM IIpU3HaKaM (10 YUCITY
M COCTaBy YYAacCTBYIOLIMX B pEAKLUMHM BEIIECTB, IO TEIUIOBOMY 3(dekry, 1o
M3MEHEHUIO CTENEeHEH OKHMCIEHUS XMMHYECKHX AJIIEMEHTOB, IO 0OpaTUMOCTH, IO
YYaCTHIO KaTajau3aropa). DK30- U 3HJIOTEPMHUUECKUE PEAKIUU, TEPMOXUMUUECKUE
YPaBHEHHS.

[Tonsitue o ckopocTu xumudeckoil peakuuu. [lonstue o0 oOpaTHUMBIX U
HEOOpaTUMBIX XUMHUYECKHX peakiusx. [IoHsATHE O TOMOTE€HHBIX U TeTepOreHHBIX
peakuusx. [lonstne o karanuse. IloHsTHE 0 XMMHUUECKOM paBHOBeCUU. DAKTOPHI,
BIIMAIOLIME HAa CKOPOCTh XMMHYECKOW pEaKUUU U II0JI0KEHUE XUMHUYECKOTO

PaBHOBECHSL.
OKHCAUTETbHO-BOCCTAHOBUTENBHBIE  PEAaKIUH,  DJIEKTPOHHBIM  OanmaHC
OKHCIIUTEIIEHO-BOCCTAHOBUTEIIBHON peakiuu. CocraBnenue YpPaBHEHUI

OKHCIIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMM € MCIOJIB30BAHUEM  METOJA
AJIEKTPOHHOTO OajaHca.

Teopust HNEKTPOIUTHYECKON JUCCOUUALIMU. DJIEKTPOIUTHI U HEANEKTPOJIMTHI.
KaTtnonsl, annonsl. MeXaHW3M [OUCCOLMALMU BEIIECTB C PA3JIUYHBIMU BHJIAMHU
XxuMudeckout csizu. CreneHs auccouuanuu. CUIIbHbBIE U ClIa0ble 3JIEKTPOJIUTHI.

Peakiiuu noHHOr0 0OMeHa. Y ClI0BHS MPOTEKaHUsl peaKIMii HOHHOTO 0OMeHa,
NOJIHBIE W COKpAIllEHHBbIE HOHHBIE YypaBHEHUs peakuuid. CBONCTBA KHUCIOT,
OCHOBAaHMM U coOJeil B CBeTe TMPEACTaBICHUN 00 AIEKTPOIUTHUIECKOU
nuccounanuu. KauectBeHHbIe peakMu Ha MOHBL. [IoHATHE O THAPOIN3E CONEN.

Xumuueckuit IKcnepumenm:

O3HAKOMJIEHUE C MOJCISIMU KPUCTAIMYECKUX PEIETOK HEOPTaHUYECKHUX
BEILIECTB — METAJUIOB M HEMETAUIOB (rpadura U ajiMasa), CIOXKHBIX BEILECTB
(xopuaa HaTpus), UCCIEIOBAaHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKON peakiuu
OT BO3JICUCTBHS PpA3JIMYHBIX (DAKTOPOB, MCCIECIOBAHUE DIIEKTPOINPOBOJHOCTH
pPacTBOpPOB BEWIECTB, MpOLECCAa AWCCOLMALUMU KHUCIOT, IIEJIOYEH W  COJIeU
(BO3MOXXHO  HCMOJB30BAHME BHUJEO  MAaTEpHUANIOB), IPOBEICHHUE  OIBITOB,



WUTIOCTPUPYIOIIUX ~ TPU3HAKA  TPOTEKAHWS  PEAKIMd  HOHHOTO  OOMeHa
(oOpazoBaHue oOcajgka, BBIICICHHE Ta3a, O0Opa30BaHWE BOJIbI), OIIBITOB,
WUTIOCTPUPYIOLIUX ~ OPUMEPHI  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pPEaKIUi
(ropeHue, peaklUH pa3iIoKEHHs, COSUHEHUS), PaClO3HABAHUE HEOPraHUYECKUX
BEIIECTB C TOMOIIbIO KAUYECTBEHHBIX pEaKIMid Ha HOHBI, pEIICHUE
AKCTIIEPUMEHTAILHBIX 3a]1a4.

HemeTaibl U MX coeIMHEHUST

OO6mast xapakrtepucTtuka rajoreHoB. OCOOEHHOCTH CTPOEHHsS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue U (puanyeckrue CBOMCTBA MPOCTHIX
BEIIECTB — TalloreHoB. XUMHYECKHME CBOMCTBA Ha IMpUMEpe XJopa
(B3aUMOJIEHCTBME C MeETaJJlaMd, HEMETaJJlaMH, IejJo4aMu). XJIOPOBOJIOPO.
CosnsiHas KUCJIOTa, XMMHUYECKUE CBOICTBa, MOJydyeHHUE, NpuUMeHeHue. JlelcTBue
XJIOpa ¥ XJIOPOBOAOpPOAA HAa OpPraHU3M 4YeJlOoBeKa. BaxkHeilllne XJIOpHUIIbl U UX
Hax0XJICHUE B MIPUPOJIE.

OObmas xapaktepucTika 3meMeHTOB VIA-rpymnmbel. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTepHbIe CTENeHH OkucieHus. CTpoeHue u (puznueckue CBONCTBA
MPOCTBIX BEUIECTB — KUCIOPOJA U Cepbl. AJIJIOTPONHbIE MOAU(PHUKALNN KUCIOPOaA
U cepbl. XuMu4eckue cBoiicTBa cepbl. CepoBOIOpPOA, CTpoeHUe, (puznyeckue u
XUMUYecKkue cBoMcTBA. OKCHABI Cepbl KaK MPEJACTABUTENIN KUCIOTHBIX OKCHJIOB.
CepHass kuciora, (Qunueckue W XUMHYECKHME CBOWMCTBa (00IIME Kak
NpeJCTaBUTENsl Kjacca KHUCIOT W crneuuduueckue). XUMUYECKHUE PpeaKIlui,
JeXallue B OCHOBE MPOMBIIUIEHHOTO CHOco0a MOJNYYeHHs CEpPHOM KHCIIOTHI.
[Ipumenenue cepHoii KucnoThl. Conu cepHON KUCIOThI, KAYECTBEHHAs! peakius Ha
cynbdar-uon. Haxoxnenue cepbl U €€ COCNMHEHMH B MpuUpoje. XUMHUYECKOE
3arpsi3HEHUE OKPYXKAIOIIEH Cpellbl COCNMHEHUSMH Cepbl (KUCIOTHBIE TOXKIH,
3arpsi3HEHHUE BO3IyXa M BOJIOEMOB), CIIOCOOBI €ro MPeI0TBPAICHHUS.

OOmas xapaktepucTuka 31eMeHTOB VA-rpynmnbl. OcCoOEHHOCTH CTPOSHUS
aTOMOB, XapaKTEPHbIE CTENEHH OKHCIEHHUA. A30T, paclpOCTPaHEHHUE B MPHUPOJE,
(duzmyeckre u XumMudyeckue ceoiicTra. KpyroBopot azora B npupoje. AMMHAK, €ro
(duznYecKre 1 XUMUUECKHE CBOMCTBA, MojlyueHue u npuMeHenue. Conu aMMOHUS,
ux (pU3MUYeCKue U XUMHYECKHUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHMS. A30THas KHUCJIOTa, €€ MoJiydeHue, (PU3NYECKUe U XUMHUYECKHE
CBOlicTBa (0OIME Kak TMpeJCTaBUTENS Kiacca KHUCIOT U clenu(puyecKue).
Hcnonp30BaHWEe HUTPATOB M COJIEM aMMOHHMS B KayeCTBE MHMHEPAIbHBIX
ya0OpeHuil. XuMU4YecKoe 3arpsi3sHEHHE OKPY>KaIoIIel Cpe/ibl COCIMHEHUSIMHU a30Ta
(KUCIIOTHBIE MOXAHM, 3arpsi3HEHHE BO3JayXa, MOYBBI U BoAoéMoB). docdop,
altoTponHeie Moaudukamuu dochopa, GU3MUECKHE W XUMHUYECKHE CBOWCTBA.
Oxkcup docdopa (V) u pochopHas kucinora, pu3ndeckue 1 XUMUIECKUE CBOMCTBA,
nosryderue. Mcnons3oBanne GocdartoB B Ka4eCTBE MUHEPAIBHBIX YI0OPEHUH.

O6mas xapakrepuctuka 3nemMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTEpHbIE  CTENEHH  OKHUCJIEHHUS.  YIIIEepoA,  aJUIOTPOIHBIE
Moau(pUKALUKM, pacpOCTpaHEHUEe B NpUpoae, (U3NYECKHUEe U XUMUYECKHUE
cBoiicTtBa. Ancopouus. Kpyrosopot yriepona B npupojse. Okcusibl yriepoaa, ux



bu3nueckue W XUMHUYECKHE CBOWMCTBA, JCHCTBHE HA JKHUBBICE OPTaHU3MBI,
MOJIyYEHHE U TMPUMEHEHUE. DKOJOTUYECKHE MPOOJEMBbI, CBA3AHHBIE C OKCHUJIOM
yraepona (IV), rumore3a rno0anbHOr0 MNOTEIUIEHUS KIMMATa, MapHUKOBBIN
s dekrt. YronbHas KUCIOTA U €€ COJIU, UX (PU3NUYECKUE U XUMUUYECKUE CBOWCTBA,
nojgyuyeHue U TnpuMeHeHue. KauecTBeHHass peakiusi Ha KapOOHAT-HOHBI.
Ucnons3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUICHHOCTH U CEIbCKOM
XO35ICTBE.

[lepBoHauanbHBIC MOHIATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COSIUHEHUSIX
yraepoja (MeTaH, 3TaH, STUJICH, alleTUJICH, 3TaHOJ, TTIMIEPUH, YKCYCHas KUCIIO0TA).
[IpupoaHbie HMCTOYHUKUA YIJIEBOJOPOAOB (Yyrojb, NPUPOAHBIA Ta3, HEDTh),
NPOJIYKTHl UX TepepadoTku (OEH3HMH), UX pPOJb B OBITY W MPOMBIIIJIEHHOCTH.
[TonsiTue 0 GMOIOTMYECKHN BaXKHBIX BEIIECTBAX: XKUPaX, OeIKax, yriaeBoJaax — U uxX
poJii B JKM3HHA 4YeloBeKa. MarepualbHOE€ €IUHCTBO OpPraHUYECKUX U
HEOPTaHWYECKUX COCITMHCHUU.

Kpemuuii, ero ¢Qusmueckne u XUMHUYECKHE CBONCTBA, TMOIy4YCHHE U
npuMmenenue. CoeauHeHus KpeMHusi B npupojge. OOmme mnpencraBieHus 00
okcusie kpemuusi (IV) u kpemHueBoit kuciore. CUMKAThI, UX HCIOJIb30BAHHE B
OBITY, B MIPOMBIIIJICHHOCTU. BaxkHelIne CTpouTeIbHbIE MaTepHallbl: KepaMHUKa,
CTEKJIO, LIEMEHT, OeTOoH, Xkene300eToH. [Ipobiembl 0€30MacHOTO MCIOJIb30BaHUS
CTPOUTEJIbHBIX MAaTEPUAJIOB B MOBCEHEBHOM JKU3HHU.

XumuuecKkuit IKCnepumenm:

U3y4eHHe 00pa3lloB HEOPTaHWYECKUX BEIIECTB, CBOMCTB COJSHON KHUCIIOTHI,
NPOBEJICHNE KAUE€CTBEHHBIX PEAKIIM Ha XJIOPUI-UOHBI M HAOIIOJIEHHUE TIPU3HAKOB
WX TIPOTEKAHMsI, OMBITHI, OTpaKawmue (PU3NYEeCKUue W XUMUYECKHE CBOMCTBA
raJloreHOB M WX COEAUHEHHUM (BO3MOKHO HCIOJIb30BAHUE BHUJIEOMATEPUAIIOB),
O3HAKOMJICHHME C O0Opa3lamMu XJIOPUAOB (TaJOTEHUIOB), O3HAKOMJICHHE C
oOpaslamu  cepel W €€  coeauHEHUsSMH (BO3MOXKHO  HCIOJIb30BaHUE
BHJIEOMATEPUAIIOB), HAOJIOACHUE Mpolecca OOyIIIMBaHUS caxapa Moj JACHCTBUEM
KOHIEHTPUPOBAHHOW CEPHOM  KHUCJIOThI, HW3YyYEHUE XUMHUUYECKUX CBOWCTB
pa30aBIeHHON CepHOM KUCIIOTHI, TPOBEJCHNE KAYECTBEHHOW peakiinu Ha Ccyabdar-
MOH W HaONIoJIeHHE Mpu3Haka €€ MPOTEKaHUs, O3HAKOMJICHHE C (U3UYECKUMHU
cBoiicTBaMu azota, ¢ochopa W HUX COSAMHEHUU (BO3MOXKHO HCIOJIH30BAHUE
BUJIEOMATEpPUAJIOB), oOpas3laMu a30THBIX U (POCPOpPHBIX YI0OpEeHUH, MOTydYeHHE,
coOupaHue, pacro3HaBaHWE€ M M3Yy4YEHHE CBOMCTB aMMHaKa, I[POBEJACHHE
KauyeCTBEHHBIX PEAKIMH HAa MOH aMMOHUA U GocdaT-uOH U U3YUCHHE MPU3HAKOB
UX MPOTEKAHUsI, B3aUMOJICCTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCIIOTHI C MEJIbIO
(BO3MOXKHO WCIIOJIb30BAHUE BHJIEOMATEPHUAIIOB), H3y4YECHUE MOJIeJIen
KPUCTAJUIMYECKNX PEmETOK anmasza, rpadura, ¢yiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  aNCcOpOLMKM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM MPOTHBOTAa3a, MOJyYyeHHEe, COOMpaHue, paclno3HABAHUE U U3YyUYEHUE
CBOMCTB YIVIEKHCIIOTO Ta3a, MPOBEJCHNE KAaYeCTBEHHBIX PEaKIMi Ha KapOOHAT U
CUJIMKAT-UOHBl W UW3YYCHHE TMPHU3HAKOB WX MPOTEKAHUS, O3HAKOMIICHHE C



NPOAYKIMEN CHJIMKATHOM NPOMBIIUIEHHOCTH, PEIICHUE 3SKCIIEPUMEHTAIBHBIX
3a7a4 o teMe « BaxxHenme HeMeTalibl U UX COSUHEHUSD).

MeTajibl 4 UX COCAMHEHUS

OO0m1as xapakTepUCTUKa XUMUYECKUX 3JIEMEHTOB — METaJUIOB HA OCHOBaHUU
UX TmonoxeHus B llepmoamueckor cucrtemMe XuMHYeCcKHX daeMeHtoB JI. .
MenpeneeBa u crpoeHusi atomoB. CTpoeHue MeTaioB. Meraiuinueckasi CBA3b U
METAUIMYECKAST ~ KPUCTAJUIMYECKAs  PEIIETKA.  DJIEKTPOXUMUYECKUH  pAl
HarpspDKeHU meTtauioB. dusnyeckue U XMMUYECKUEe CBOMCTBa mMeTauioB. Oomue
crocoObl TosydeHus: MeTaiioB. [loHATHE O KOpPpPO3UU METAJIOB, OCHOBHBIE
crocoObl 3amuThl UX OT Kopposuu. CrutaBel (CTainb, YYTyH, AIOPATIOMHHHM,
OpoH32a) U UX MPUMEHEHUE B OBITY U TPOMBIIINIEHHOCTH.

[Ilenounsle MeTasuibl: MOJIOKEHUE B [leprnonnyeckoil cucTeMe XMMUYECKUX
sanemeHToB JI. 1. MeHneneeBa, CTpOo€HHME UMX aTOMOB, HaXOXJEHUE B MPUPOJE.
du3nuecKkre U XMMHUYECKUE CBOMCTBA (HAa mpumepe Hatpusd U Kaius). OKCUabl U
TUAPOKCHUABI HATpusd M Kanus. [IpuMeHeHue MIEeNOYHBIX METauIOB W KX
COEMHECHUM.

[[lenoyHO3eMEIbHBIE METaJIbl MarHuii W KaJdbIMM: MOJ0XKEHUE B
[Tepuomnueckon cucreme xumuueckux dneMeHToB [[. M. MenneneeBa, ctpoeHue
MX aTOMOB, HaX0XJAEHUE B NpUpoje. PU3nUecKue 1 XMMUYECKUE CBOMCTBA MarHus
U Kanplus. Baxkdeimme coeauHeHUs Kaiablius (OKCHI, THUJIPOKCHUJ, COJIH).
XKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUSI.

AnromMuHuiA: nojioxkeHue B [leprnonnyueckoil cucteMe XUMUYECKUX JIEMEHTOB
JI. 1. Menneneesa, cTpoeHue aroma, HaxoxxjacHue B mnpuponae. duszuueckue u
XUMHUYECKHE CBOMCTBA alfOMUHUA. AM(OTEpHBIE CBOWCTBA OKCHJIa U THIIPOKCHUIA
ATIOMUHUSL.

Kenezo: nonoxenue B [leproandeckoil cucTeMe XMMHUYECKHX 3J1€MEHTOB /1.
N. MenneneeBa, CTpoeHHE aroma, HaxoxiaeHue B npupoae. dusnueckue u
XUMUYECKUE CBOMCTBA kene3a. OKCubl, rTuapokcu bl U conu xkenesa (1) u xxenesza
(IIT), ux coctaB, CBOMCTBA U MOJy4YCHUE.

Xumuueckuii IKCnepumenm:

O3HAaKOMJICHHE C oO0pa3llaMd METAJIOB U CIUIABOB, HUX (DU3NYECKUMU
CBOMCTBaMH, M3y4Y€HHE  PE3yJbTaTOB  KOPPO3UHM  METAUIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BUJIEOMATEPUATIOB), OCOOEHHOCTEM B3aMMOJIEUCTBUSI OKCHIA
KaJubllsd W HaTpus C BOAOW (BO3MOXHO WCIIOJIb30BAHHWE BHUEOMATEPUAIIOB),
UCCIIEIOBAaHNUE CBOMCTB KECTKOM BOJbI, IIPOLIECCA TOPEHUSI KEJIE3a B KUCIOPOJE
(BO3MOKHO  HCHOJIb30BAHUE  BUJIEOMATEPUATIOB), IPU3HAKOB  MPOTEKAHUS
Ka4ECTBEHHBIX PEAKIMi HAa WOHBI: MarHus, KaJblLUs, AFIOMUHUSA, IUHKA, JKEJe3a
(I) u xene3za (II1), meau (II), HabmroeHNE U ONMKMCaHUE TPOLIECCOB OKPAIIMBaHMS
IJJAaMEHH MOHAMU HATpusl, Kalusg ¢ KaJlblUs (BO3MOXHO HCIOJIb30BAHHE
BHUJICOMATEPUAIIOB), UCCIIEIOBAHNE aM(POTEPHBIX CBOMCTB TMAPOKCHUAA ATFOMUHUS
Y TUJIPOKCHUJA IIMHKA, PEIICHUE SKCIIEPUMEHTAIbHBIX 3a/1a4 10 Teme «Baxueimme
METaJUIbl U UX COCTUHEHUS».

XUMHA M OKPYKAIOLIAA cpela



BemectBa m Marepuanbl B ITOBCEIHEBHOM »XHU3HM YeEJIOBEKa. be3omacHoe
UCIIOJIb30BaHUE BEILIECTB U XMMHUUYECKUX peakuuid B ObiTy. IlepBas momous mpu
XUMUYECKUX 0KOTrax U OTPaBICHUSIX.

XUMUYECKOE 3arps3HEHHUE OKpYKawIleh cpeabl (MpeienbHas JomycTUMas
KOHIIEHTpaIus BeiecTs, nanee — [1JIK). Ponb XxumMuu B pelieHUu 3KOJI0TUYECKUX
npoO0aem.

Xumuueckuit IKcnepumenm:

u3yueHue oOpaslioB MarepuagoB (CTEKJIO, CIUIaBbl METAJIOB, MOJUMEpPHbIC
MaTepHuaJbl).

Mesrcnpeomemmuoie ceasu

Peanuzanus MeXNpeIMETHBIX CBSI3€d MpPU U3YYEHUH XUMHHM B 9 Kiacce
OCYIIECTBIISIETCS 4Yepe3 HCIOJIb30BaHME Kak OOIIMX €CTeCTBEHHO-HAYYHBIX
MOHATUM, TaK U MOHATHM, SIBJSIOIINXCS CUCTEMHBIMH JJI1 OTAEIbHBIX MPEIMETOB
€CTEeCTBEHHO-HAYYHOTI'O IIMKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC MOHSATHS: HAY4YHBIM (DAaKT, THUIOTE3a, 3aKOH,
TEOpusi, aHalu3, CHUHTE3, Kilaccuukamus, MNEePUOJAUYHOCTb, HAOIIOJACHUE,
AKCIEPUMEHT, MOJICIMPOBAHUE, HU3MEPEHUE, MOJIEb, SIBICHUE, MMAPHUKOBBIN
s PeKT, TEXHOIOTHS, MAaTEPUAIIHI.

dusnka: Marepus, aroM, D3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIHI,
U30TOIBI, PaJUOAKTUBHOCTh, MOJEKYJa, SJEKTPUUYECKUU 3apsjl, MPOBOJHUKH,
NOJYIPOBOAHUKH, JTUANCKTPUKH, (POTORIIEMEHT, BEIIECTBO, TEJI0, O0bEM,
arperaTHoe COCTOSIHHE BEUIECTBA, I'a3, PaCTBOP, pACTBOPUMOCTh, KPUCTAIIINYECKAS
peméTka, CIUiaBbl, (PU3NYECKUE BEITUYUHBI, CAMHHUIIBI U3MEPEHHUS, KOCMUYECKOE
MIPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COJIHIIE.

buonorus: dorocuntes, npixanwe, Omocdepa, IKOCUCTEMA, MHHEPATHHBIC
yAOOpEeHMS, MUKPOIJIEMEHTBI, MAKPOIJIEMEHTHBI, TUTATEIHHBIC BEIIESCTBA.

['eorpadusi: armocdepa, ruapocdepa, MUHEpaTbl, TOPHBIE MOPOJIBI,
MOJIE3HBIE UCKOMAEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHMSA ITPOI'PAMMBI 110
XNMHMHU HA YPOBHE OCHOBHOTI'O OBIIEI'O OBPA3OBAHUA

JIMHHOCTHBIE PE3VYJIBTATHI

JInyHOCTHBIE pPE3ydbTaThl OCBOCHHUSI MPOTPAaMMbl OCHOBHOTO  OOIIEro
o0pa3oBaHUs JOCTHralTCs B Xo0Je¢ OOy4YeHHs] XMMUU B €IMHCTBE Yy4eOHOH H
BOCIIUTATEJILHOUN JIEATEIBHOCTH B COOTBETCTBUU C TPAJTUIIUOHHBIMU POCCUUCKUMU
COITMOKYJIbTYPHBIMH M JYXOBHO-HPaBCTBEHHBIMU IIEHHOCTSIMHU, MPUHATHIMH B
oOlllecTBE MpaBWIaMH W HOPMaMH TIOBEJICHHS U CIOCOOCTBYIOT MpoIleccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLUATIU3AIIMNA 00YUarOITUXCSI.

JIugyHOCTHBIE ~ pe3ydbTaThl  OTpPaXalOT  TOTOBHOCTH  OOyYaroIIMXCs
PYKOBOJICTBOBATbCSI CUCTEMOM TO3WUTHUBHBIX IIEHHOCTHBIX OpPHUEHTAIlUH U
paciIMpeHue OMbITa JICSITEILHOCTH Ha €€ OCHOBE, B TOM YMCJIE B YACTHU:

1) naTpUOTHYECKOTO BOCIIMTAHMS:

IIEHHOCTHOT'O OTHOIIICHUS K OTE€YECTBEHHOMY KYJbTYPHOMY, HCTOPUUECKOMY
M HAYyYHOMY HACIEIUI0, TOHMMAHUSI 3HAUYCHHS XUMHUYECKON HAayKu B JKU3HU
COBPEMEHHOIr'0 O0OIIeCTBa, CIOCOOHOCTH BIAAECTh JIOCTOBEpHON HHGpOpMALUEH O
MEPEIOBbIX JOCTUKEHUSIX W OTKPBITUSX MHUPOBOM M OTEUECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSX 00 YCTPOMCTBE MUpA U OOIIIECTBA;

2) rpaKIaHCKOr0 BOCIIUTAHUSA:

MPEJCTABICHUS] O COIMAIBbHBIX HOpPMax W MpaBUIaX MEKINYHOCTHBIX
OTHOIIICHUH B KOJIJICKTHBE, KOMMYHUKATHUBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIC3HOM,  y4COHOMCCIIENOBATEILCKOM, TBOPUECKOM W JPyrHMX  BUIAX
JESATeTbHOCTH, TOTOBHOCTH K Pa3HOOOpa3HON COBMECTHOM AESATEIBLHOCTH IpHU
BBITIOJTHCHUW YYEOHBIX, IT03HABATENIbHBIX 3a7a4, BBHIIOJHCHUU XUMHUYECKUX
AKCTICPUMEHTOB, CO3/JIaHUU YUCOHBIX IMPOEKTOB, CTPEMJICHHUS K B3aUMOIIOHUMAaHHUIO
M B3alMOIIOMOIIM B TpOIEcCe OATOM Y4yeOHOM JESATEIbHOCTH, TOTOBHOCTH
OLICHMBATh CBOE TMOBEJACHUWE M TIOCTYNKU CBOUX TOBapUIIEH C TO3ULIHUU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEICTBUM MOCTYIKOB;

3) HEHHOCTH HAYYHOI'O IO3HAHMS:

MUPOBO33PEHUYECKHUE TMPEJICTABICHUSI O BEIIECTBE M XUMHUYECKOW peakiivi,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU U COCTABJISIONINE
OCHOBY I TIOHUMAHMS CYIIIHOCTH HAy4YHOW KapTHHBI MUpa, MPEACTaBICHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Ppa3BUTUSI TPHUPOJIbI, B3aMMOCBS3SX YEJIOBEKAa C
MPUPOAHON CPESIOH, O POJIM XUMHUHU B O3HAHUHU ITUX 3aKOHOMEPHOCTEM;

MIO3HABATEJIbHBIC MOTHBBI, HalPaBJICHHBIE HA MOJYYEHUE HOBBIX 3HAHUU IO
XUMUH, HEOOXOIUMBIC IJII OOBSCHEHHMS HAOII0JaeMBIX IPOIIECCOB W SIBJICHUH,
MO3HABATENbHON, WH()OPMAIMOHHOW M YHUTATEIbCKOM KYyJIbTYPhl, B TOM 4YHUCIIE
HaBBIKOB CaMOCTOSITEJIbHOM pPabOTBl € Y4eOHBIMH TEKCTaMH, CIPaBOYHOM
JUTEPATYPOH, JIOCTYMHBIMA TEXHUYECKHUMH CPEJCTBAaMU HH(POPMAIIMOHHBIX
TEXHOJIOTHH;

MHTEpeC K OOYyYEHUI0O M TMO3HAHUIO, JIHOOO3HATENbHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K caMOOOpa30BaHUIO, TMPOEKTHOW U  HCCIEI0BATEIbCKOM



JESTENHHOCTH, K OCO3HAHHOMY BBIOOPY HAIPaBICHHOCTH U YPOBHS OOydYeHHUS B
JIaJbHEUIIIEM;

4) popMupOBaHHSA KYJbTYPHI 310POBbS:

OCO3HAHUE IIEHHOCTH KU3HHU, OTBETCTBEHHOTO OTHOIIEHUSI K CBOEMY
3I0POBBIO, YCTAHOBKM Ha 3JI0pOBBIM 00pa3 >KW3HU, OCO3HAHME MOCIEJICTBUN U
HETPUATHE BPEIHBIX MPUBBIYEK (YIIOTPEOJICHUS AJIKOTOJIsI, HAPKOTUKOB, KypeHUs),
HEOOXOJMMOCTH COONIOJIEHUs] TMpaBui O€30MacHOCTH TpU  OOpalieHud C
XUMHUYECKUMU BEIIECTBAMHU B OBITY U peaibHOM KU3HH;

5) Tpy10BOr0 BOCIIMTAHMS:

MHTEPEC K MPAKTUYECKOMY HM3YUYEHHUI0 Tpodeccuil 1 TpyJa pa3indHoro poja,
YBOKEHUE K TPYyAy M pe3yibTaTaM TPYIAOBOM AEATEIbHOCTH, B TOM YHCIE Ha
OCHOBE TMPUMEHEHHUS TMPEJAMETHBIX 3HAHUW TI0 XUMHUHU, OCO3HAHHBIA BBHIOOD
WHJIMBUAYAJILHOW TPAEKTOPUHU MPOJIOIHKEHUsI 00pa30BaHus ¢ YUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH,
YCHENTHON TpodheCCUOHATBHOU ACSITEIIbHOCTH W Pa3BUTUS HEOOXOIUMBIX YMEHUH,
TOTOBHOCTh aalITUPOBATLCS B IPO(PECCUOHATILHOM CpeJIE;

6) 3K0J1I0rH4eCKOro BOCIMTAHMS:

AKOJIOTMUECKHU 11€JIeCO00pa3HOe OTHOIICHUE K MPUPOJE KaK HCTOYHUKY
KW3HU HA 3eMJie, OCHOBE €€ CYIIECTBOBAHMUS, TOHMMAaHWE LIEHHOCTH 30POBOTO U
0e3omacHoro oOpasza JKM3HHU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(bu3HYeCKOMY M TICUXMYECKOMY 37I0pPOBBIO, OCO3HAHHE IEHHOCTH COOJIIOICHUS
npaBuI 0€30I1aCHOTO MOBEAEHUS TP paboTe ¢ BEIIECTBAMH, a TAKXKE B CUTYaIUsX,
YIPOXKAOIIKX 30POBbIO U )KU3HU JIIOAEH;

CIIOCOOHOCTH MPUMEHATh 3HAHUS, TOJydYaeMble NMPU M3yUYCHUU XUMUH, IS
pELICHUS 3a/1a4, CBSI3aHHBIX C OKPYKAIOIIEH MPUPOJHON CPENOH, I MOBBILICHUS
YPOBHSI  DKOJIOTUYECKOW  KyJNbTYpPhl, OCO3HAHHUS TJ00adbHOTO  Xapakrepa
AKOJIOTMYECKUX MPOOJEM M IMyTEed WX PELICHUs] MOCPEJICTBOM METOJ0B XHMUH,
AKOJIOTMYECKOTO MBIIIJIEHUS, YMEHUSI PYKOBOJICTBOBAaThCA UM B MO3HABATEILHOM,
KOMMYHHMKATUBHOW U COI[UAIIBHON MIPAKTUKE.

METANPEIJMETHBIE PE3YJIbTATbBI

B cocraBe MeTanmpeAMETHBIX pE3yJbTAaTOB BBIACISIOT 3HAUYUMBIC IS
dbopMupOBaHUS MHUPOBO33PEHUSI OOIIEHAy4YHBbIE TMOHATUS (3aKOH, Teopwus,
NPUHIINI, TUTIOTe3a, (aKT, CUCTEMA, MPOIIECC, IKCIIEPUMEHT U JPYroe.), KOTOpbIe
UCIIOJIb3YIOTCSI B €CTECTBEHHO-HAYUYHBIX YYEOHBIX MpeaMeTax M IMO3BOJIAIOT Ha
OCHOBE 3HaHUHN M3 ATUX MPeaMETOB (OPMHUPOBATH MPEACTABICHUE O IEJIOCTHOM
HAy4YHOW KapTUHE MHpA, U YHUBEpCAIbHbIC yueOHbIC NeHCTBUS (ITO3HABATENbHEIE,
KOMMYHUKATHBHBIC, DPETYJISTHBHBIE), KOTOpPBHIE 00ECIEUMBAIOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIBHOMY IUIAHUPOBAHHUIO M OCYIIECTBICHHUIO y4eOHOM
NESATETbHOCTH.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE JeiiCTBUSA

Ba3oBble Joruueckue aeiicTBuA:

YMEHHSI HCTOJB30BaTh MNPUEMBI JIOTUUYECKOTO MBIIIJICHUS TP OCBOCHUU
3HAHUMW: PACKPBIBATh CMBICI XMUMHUYECKUX MOHATUH (BBIIEIATh UX XapaKTEepHBIE



NPU3HAKH, YCTAHABIMBATh B3aUMOCBS3b C APYTMMHU IOHSATHUSMH), HCIOIb30BATh
MOHSTUA JJIs1 OOBSICHEHUS OTACIbHBIX (PAKTOB U SBJICHUH, BEIOUPATh OCHOBAHUS U
KpUTEpUU ISl KJIACCU(PUKALUKA XUMUYECKUX BEIIECTB M XUMHYECKHX pEakKluH,
YCTaHABIMBATh MPHUYNHHO-CICICTBEHHBIE CBSI3M MEXAYy OOBEKTAMU H3y4YCHUS,
CTPOHTH JIOTUYECKUE PacCyXIeHUs1 (MHAYKTUBHBIC, ICTyKTHUBHBIC, IO aHAJIOTUN),
JieNIaTh BBIBOJIBI U 3aKIIIOUCHUS;

YMEHHE TPUMEHATh B TMPOIECCE TMO3HAHUS TMOHATHS (TPEeIMETHBIE U
METanpeAMETHBIE ), CHMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, HCIIOIh3yEeMbIE B XUMUH,
peoOpa3oBbIBaTh IMIMPOKO MPUMEHSIEMbIE B XUMUU MOJIENbHBIE MPECTABICHUS —
XUMUYECKUN 3HAaK (CHUMBOJI 3JIEeMEHTa), XUMHUYeckas (opmylra U ypaBHEHHE
XMMHUYECKOHN peakliuy — MpU PeUIeHUH y4eOHO-1103HABATENIbHbIX 3a/1a4, ¢ y4ETOM
ATUX MOJENBHBIX IMPEACTaBICHUM BBISBIATh M XapaKTEPU30BATh CYIIECTBEHHBIC
NPU3HAKU U3YYaeMbIX OOBEKTOB — XUMUYECKHUX BEIIECTB M XMMHUECKUX PEaKIuil,
BBISIBJISITH ~ OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CIEICTBEHHBIE CBSI3U U
MPOTUBOPEUHS B U3yYaEMBIX MPOIIECCAX U SBICHUSX.

Bba3oBble uccienoBare1bcKue AeliCTBUS:

YMEHHE HCIOIb30BaTh MOCTABICHHBIE BOMPOCHI B KayeCTBE HHCTPYMEHTA
MO3HAHMs, a TaKXKe B KadyeCTBE OCHOBBI JUIsi (OPMHUPOBAHUS THUIIOTE3BI IIO
MPOBEPKE MPABUILHOCTH BBICKA3BIBAEMBIX CYXICHUIA;

NpUOOpETeHNE OMbITa MO IUIAHUPOBAHHUIO, OpPTaHU3aIMd W TPOBEICHHIO
YUYEHUUYECKHX OJKCIEPUMEHTOB, yMEHuEe HaOJoJaTh 3a XOJOM Ipolecca,
CaMOCTOATENLHO MPOTHO3UPOBATh €ro Pe3yJsbTar, POPMYIHPOBATH 000OIIEHUS U
BBIBO/IbI 10 pe3yJIbTaTaM MPOBEAEHHOIO OIBITA, UCCIEI0BAHUS, COCTABIATH OTUYET
0 MpOoJIeTIaHHOM padoTe.

Pabora ¢ undgopmanmeii:

yMEHHE BbIOMpaTh, AHAIM3UPOBATH WU HHTEPIPETUPOBATH HH(POPMALIUIO
pa3IMYHBIX BUAOB U (HOPM IMPEACTaBICHHUS, MOJIYYaeMyI0 U3 Pa3HBIX UCTOYHHKOB
(Hay4HO-TIOMyNIApHAsl JUTepaTypa XUMHUYECKOTO COJEp)KaHWs, CIPABOYHBIC
nocobusi, pecypcbl VHTepHETa), KPUTUYECKH OLIEHWBATh NPOTHBOPEUYMUBYIO U
HEJ0OCTOBEPHYIO UH(OPMAIIHIO;

YMEHHE MPUMEHSITh Pa3UYHbIE METOJBI W 3allpoChl MPHU TOUCKE U OTOOpe
MHPOPMAIIMM U COOTBETCTBYIOIIMX IaHHBIX, HEOOXOAMMBIX JJISl BBITIOJHCHHS
y4eOHBIX U MMO3HABATENbHBIX 337a4 ONPEAEIEHHOIO TUIA, MPUOOPETEHUE OTbITa B
00JaCTM  MCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJIOTHH,
OBJIaJICHUE KYJIbTYPOW aKTUBHOT'O UCIIOJIb30BAHUS PA3IIMYHBIX [TOUCKOBBIX CUCTEM,
CaMOCTOSITENILHO BbIOWpaTh ONTUMAIbHYIO (hOpMY MpeacTaBiIeHUs HHPOpMALIUU U
WUTIOCTPUPOBATh peEIIaeMble 3a/Jaydl HECJIOXHBIMU CXEMaMH, JuarpaMMamu,
apyrumu popMamu rpaduKu U UX KOMOMHAITUSIMU;

YMEHHE WCIOJb30BaTh U AaHAIU3WpPOBAaTh B TMpolecce ydeOHOHl u
MCCJIEI0BATENBCKON JEATENbHOCTH MH(MOPMALMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CENIbCKOTO XO3iCTBa M TPAHCIOPTa HA COCTOSIHME OKPYXKAIOIIeH MPHUPOIHOM
Cpelibl.

KomMyHuKaTHBHBIE YHHBePcaIbHbIe YueOHbI€ eliCTBHUS:



YMEHHs 3aJlaBaTh BOIPOCHI (B XOJie¢ Juaiora W (WJIM) JIUCKYCCHUHU) TIO
CYLWIECTBY  OOCyXgaemMoil  Tembl, (OPMYJIUPOBAaTH CBOU  HPEIJIOKECHHS
OTHOCHUTEJIBHO BBINIOJHEHMS IIPEMJIOKEHHON 3a/1a4H;

YMEHHSI  NPEACTABIATH  IIOJYYEHHBIE  PE3yJdbTaTbl  MO3HABATEIBHOU
NEATEIBHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTax; JeJIaTb IPE3EHTALNI0
pE3ybTAaTOB BBIMOJHEHUS XUMHUYECKOrO 3KCIEpUMEHTa (1abopaTOpHOro OMBITA,
1ab0paTOpHOI pabOTHI MO MCCIIEIOBAHUIO CBOMCTB BEIIECTB, Y4E€OHOIO MTPOEKTA);

yMEHUS y4eOHOTO COTpPYJAHMYECTBA CO CBEPCTHUKAMM B COBMECTHOM
NO3HABAaTEIBHOM W HCCIIEIOBATEIIbCKOM  JEATENIbHOCTH  NPU  PELICHUHU
BO3HUKAIONIUX MpOOJIeM Ha OCHOBE y4&€Ta OOLIMX HMHTEPECOB M COIIACOBAHMUS
no3uuit (o0CyxJaeHusi, OOMEH MHEHUSMHU, «MO3TOBBIE HITYPMbI», KOOpPIUHAIIMS
COBMECTHBIX JEHCTBUM, OINPEIEICHUE KPUTEPUEB II0 OLEHKE KadecTsa
BBITNIOJIHEHHOM paboThl U JpyTHe).

PeryasiTuBHbIC YHMBepcalbHbIe YUeOHbIE 1eliCTBUA:

YMEHHE CaMOCTOSITEJIbHO ONPEAENATh LEIU JEATEIBHOCTH, IUIAHWPOBATH,
OCYUIECTBJIATh, KOHTPOJIHUPOBATh M MPU HEOOXOAUMOCTH KOPPEKTHUPOBATH CBOIO
JeSTENbHOCTh, BEIOMpPATh Hanbosiee 3 (PEeKTUBHBIE CIIOCOOBI PEIICHHS YUEOHBIX U
[TO3HABATEIbHBIX 3a/1a4, CaMOCTOATENIBHO COCTABIATh WIH KOPPEKTUPOBATH
[IPEUIOKEHHBIM  aJITOPUTM JEHUCTBUUA [PU BBIIOJHEHUM 3aJaHUM C YYETOM
NOJIy4eHHs] HOBBIX 3HaHUN 00 M3ydaeMblX OOBEKTaX — BEIEeCTBAX M PEaAKIUsX,
OLICHUBATh COOTBETCTBHUE IOJYYEHHOTO pE3yJbTaTa 3asBICHHON LW, YMEHUE
UCIIOJIb30BATh U aHAJIU3UPOBATH KOHTEKCTHI, PE/IJIara€MbI€ B YCIOBUU 3aIaHUM.

HPEAMETHBIE PE3YJIBTATHBI

B cocraBe mpenMeTHBIX pe3yJbTaTOB IO OCBOCHUIO 00S3aTENIbHOTO
CoJlep KaHMs, YCTAHOBJIEHHOTO JaHHOW deaepanbHOoil pabodeil MporpamMmoi,
BBIJICTISIIOT: OCBOEHHBIE OOYYarOIMIMMHCS Hay4dHble 3HAHUS, YMEHHUS U CIOCOOBI
neicTBUM, crenuduueckue IS OPEeaIMETHON  ob6jactu  «XuMHUS», BUIBI
NEATEIBHOCTA IO  IIOJIYYEHHWIO HOBOTO  3HAHUA, €ro HHTEPHpPETALUH,
npeoOpa30BaHUIO U IPUMEHEHUIO B PA3JIMUHBIX YYEOHBIX U HOBBIX CUTYalUsIX.

K xon1y oOydenus B 8 kj1acce npeIMETHbBIE PE3yJIbTaThl Ha 0230BOM YPOBHE
JOJIKHBI OTPAXKaTh C(POPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBaTh CMBICI OCHOBHBIX XHMHWYECKHX IOHSATUW: aTOM, MOJIEKYJa,
XUMUYECKUN DJIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECh
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTENIbHAS aTOMHAS U
MOJIEKYJIIpHasi Macca, KOJWYECTBO BEIIECTBA, MOJIb, MOJISIpHAas Mmacca,
MaccoBast A0JIs1 XUMUYECKOT0 3JIEMEHTA B COSAMHEHUH, MOJIIPHBIA 00BEM,
OKCHJI, KHCJIOTA, OCHOBAHHE, COJIb, DJIEKTPOOTPULATEIBHOCTh, CTEIICHb
OKHCIICHHUS, XUMUYECKasi peaklus, KIacCHU(pUKALUs pPEaKIHil: peakuun
COCIMHEHUS, PEaKIUU pPa3oKEHUS, PEAKIUU 3aMEIICHUS, pPEaKLUu
00OM€Ha, 3K30- U SHAOTEPMUYECKHE PEAKLIUH, TEIUIOBOM 3(PPEKT peakuny,
SAIpO aToMa, JJIEKTPOHHBIN CJIOW aToma, aTOMHasi OpOuTalb, PAaAUYC
aToMa, XMMHMYECKas CBS3b, MOJSPHASA M HEMOJIIPHAsT KOBAJEHTHAs CBS3b,



WOHHAs CBs3b, MOH, KaTHOH, aHWUOH, PAcCTBOpP, MAaccoBas JI0Js BEIECTBA
(IpolLieHTHAs! KOHILIEHTPAIKs) B PaCTBOPE;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHA U
MPUMEHSITh 3TU OHSATHUS MPU OMKUCAHUM BEIIECTB U X MPEBPAIICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0 CHUMBOJIMKY JUI COCTaBJIeHUS (opMy
BELIECTB U YPABHEHUN XUMUYECKUX PEAKLINM;

ONPENENITh BAJIGHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEIMHEHMSIX,
CTENEHb  OKUCJEHUS  JJIEMEHTOB B  OMHApHBIX  COCJAMHEHMSX,
MIPUHAJJIEKHOCTh BELIECTB K OMNPEACIEHHOMY KJIAcCy COEAMHEHUN 10
dbopmynam, BHJ XUMHUYECKOM CBsi3M (KOBaJieHTHasT M MOHHAasA) B
HEOPraHUYECKUX COEAUHEHUSX;

packpeiBath cmbica [lepuomnueckoro 3akona JI. WM. Menaeneesa:
JEMOHCTPUPOBAaTh IOHUMAHUE MEPUOJUYECKON 3aBUCUMOCTH CBOMCTB
XUMHUYECKUX 3JIEMEHTOB OT WX NoJjiokeHusl B Ilepmonnueckoi cucreme,
3aKOHOB COXPAHEHHUsI MAacChl BEILIECTB, IMOCTOSHCTBA COCTAaBa, aTOMHO-
MOJIEKYJIIPHOT'O YYEHUs, 3aKOHa ABOrajpo;

OMUCBHIBATh M XapakTepu3oBarh TabiuuHyo ¢opmy Ilepuoanueckoit
CUCTEMBbl XMMHUYECKHX DJJIEMEHTOB: pa3jinyaTh TMOHATHS «rJaBHas
noarpynmna (A-rpynmna)» u «mnobouynas noarpynna (b-rpynmna)», mansie u
OoJbIIME TEPHOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpbIE HMEIOTCS B
tabmuue «llepuoanueckass cucremMa XxuMuueckux siementoB . .
MeHneneeBay ¢ UHCIOBBIMH XapaKTEPUCTHUKAMH CTPOEHUS aTOMOB
XUMHUYECKUX BJIEMEHTOB (COCTaB M 3apsia sapa, o0Iee Yucio 3JIEKTPOHOB
Y PACIPEIEIICHUE UX IO SJEKTPOHHBIM CJIOSIM);

KJIACCU(PUIIMPOBATh XMMHUYECKHUE 3JIEMEHTbHI, HEOPraHUYECKHE BEIIECTBA,
XUMUYECKUE peakluu (MO0 YUCIYy M COCTaBY Y4YaCTBYIOUIUMX B PEAKIUMU
BEIIECTB, M0 TEIJIOBOMY 3P PeEKTy);

XapakTepu3oBaTh (OMHUCHIBATh) OOILIME XUMUYECKHE CBOMCTBA BEIECTB
Pa3IMYHBIX KJIACCOB, MOJTBEPXkAAsi ONUCAHUE MPUMEPAMU MOJIEKYJISPHBIX
YPABHEHUU COOTBETCTBYIOIIUX XUMUUYECKUX PEAKLINM;

MPOTHO3UPOBATh CBOWCTBA BEILIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOI'O
COCTaBa, BO3MOXXHOCTH IMPOTEKAHUS XUMHUYECKUX TPEBpALIEHUN B
Pa3JINYHBIX YCIOBHUSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJIIPHYIO M MOJISIPHYKO  MaccChl
BEIIECTB, MAacCOBYIO [JOJIO XMMHMUYECKOIO »dJIeMEHTa 10 Qopmyiie
COEIMHEHHUsI, MAaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJUTH PACUETHI
[0 YPaBHEHUIO XUMUYECKOW PEaKIUu;

MIPUMEHSITh OCHOBHBIC OINEPALUA MBICIUTEIBHON AESTEIbHOCTH — aHAIINU3
W CUHTE3, CpaBHEHHE, 000OIICHHE, CHCTeMATH3aIuio, KIIacCH(PUKAIUIO,
BBISIBJICHUE MPUYMHHO-CIEICTBEHHBIX CBA3EH — JJs M3Y4YEHUS CBOMCTB
BEIIECTB M XHWMHUYECKHX pPEAKLHMHi, €CTEeCTBEHHO-HAy4YHbIE METObI
NMO3HAaHUA — HAOMIOJEHHE, U3MEpPEHUEe, MOJCIUPOBAHUE, SKCHEPUMEHT
(peasbHBIM U MBICJICHHBIN);



ClIeoBaTh  MpaBWJIaM  TOJIb30BAaHUS ~ XUMHYECKOW  TOCYJIO0M U
nabopaTopHbIM 000pYy/IOBaHHWEM, a TaKXKe TMpaBWIaM OOpamieHust C
BCIIECTBAMH B COOTBETCTBUUM C WHCTPYKIIUSMUA 10 BBITIOJTHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO0 TONYYEHUI0O U COOMPaHUIO
razoo0pa3HbIX BEHIECTB (BOJOPOJAa U KHUCIOPOJa), HPUTOTOBICHUIO
PacTBOPOB C OMNPEAECIEHHON MACCOBOM JOJIEW PaCTBOPEHHOTO BEILECTBA,
IUIAHUPOBATh W TPOBOAWTH  XHMHYECKHE  DKCIICPUMEHTHI  TIO
pacrlo3HaBaHUIO PACTBOPOB MIETOUEH U KUCIOT C MOMOIIBI0 MHAUKATOPOB
(;makmyc, dheHondTaenH, METUIOPAHXK U IPYTHe).

K xonIy oOydenus B 9 kjiacce npeIMETHBIE PE3yJIbTaThl Ha 0230BOM YPOBHE
JIOJIKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

pPacKpbIBaThb CMBIC OCHOBHBIX XUMHUYECKUX TMOHSITHUH: XUMHUYECKUU
AJIEMEHT, aTOM, MOJIEKyJa, WMOH, KaTUOH, aHHMOH, MPOCTOE BELIECTBO,
CJIOKHOE€ BEIIECTBO, BaJIEHTHOCTb, 3JIEKTPOOTPULATEIBLHOCTh, CTENEHb
OKHUCJICHHS, XUMUYECKasl PeaKIus, XUMUIECKasi CBsI3b, TETUIOBON A(DdeKT
peakiuu, MOJb, MOJISIpHBIA  O0BEM,  PacTBOp,  AIEKTPOJUTHI,
HEIJIEKTPOIUTHI, AJIEKTPOJMTUYECKAs JUCCOLHUAINS, PEaKIMh HOHHOTO
oOMeHa, KaTaJu3aTop, XHUMHYECKOE paBHOBECHE, OOpaTUMbIE U
HEOOpaTUMBbIE PpEAKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUH,
OKHCIIUTENIb,  BOCCTAHOBHUTENb, OKHCJIECHHWE W  BOCCTAHOBJICHHE,
aIIOTponus, aM(pOTEepHOCTh, XUMHUYECKasi CBs3b (KOBaJIEHTHAsl, MOHHAs,
MeTaJUIMYecKas), KpHUCTaJUIMuecKass pemérka, KOppo3us METalljIoB,
CIUIaBbl, CKOPOCTb XHMHUYECKOW peaKkUuu, MpEeAeTbHO IO0MyCTUMAs
koHueHrtpanus [1JIK Beniecrna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHATHA U
MPUMEHSITh 3TU OHSATHUS MPU ONMKUCAHUM BEIIECTB U UX MPEBPALLICHUI;
WCIIOJI30BaTh XUMHUYECKYI0 CHUMBOJIMKY JUIS COCTaBlIeHUS (HOpMYI
BEIIECTB U YPABHCHUN XUMHUYECKUX PEAKIIUN;

OMPENENATh BaJICHTHOCTh U CTENIEHb OKUCJICHUSI XUMUUECKUX AJIEMEHTOB B
COCIMHEHUAX Ppa3IMYHOTO COCTaBa, NPUHAJICKHOCTh BEIIECTB K
ONpeNeNéHHOMY KJIAcCy COEOUWHEHUN Mo ¢opMmynam, BHJ XUMHYECKOU
CBs3W  (KOBaJICHTHAs, HWOHHAsl, META/UIMYECKas) B HEOPTraHUYECKUX
COCJIMHEHHUSIX, 3apsijl MOHA MO0 XUMHUYECKON (opmylie, XapakTep cpeibl B
BOJHBIX pacTBOPaxX HEOPraHMYECKHX COCIUHEHUH, THUIl KPUCTAIIMYECKON
PEIETKN KOHKPETHOTO BELIECTBA;

packpbiBath cMmbIci [lepuomnueckoro 3akoHa J[. M. MennpeneeBa wu
JEMOHCTPUPOBATh €ro IOHUMAHHE: ONUCHIBATh M XapaKTEPU30BaTh
tabmmunyio (opmy [lepuomnueckold CUCTEMBl XUMHYECKHX AJIEMEHTOB:
paznuyaTh TOHSATUS «TJaBHas mnoarpymma (A-rpynma)y u «moOodHas
noarpynna (b-rpynna)», manble U OOdbIIME TEPUOABI, COOTHOCHUTH
0003HayYeHusl, KOTOpblE HMEIOTCS B NEPUOJUYECKON Taldiuue, ¢
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKUX
AJIEMEHTOB (COCTaB W 3apsij sjapa, OOIIee YHUCIO DJJIEKTPOHOB U



pacmpeneieHue WX IO DJIEKTPOHHBIM CIIOSIM), OOBSICHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M MX COEJUHEHHU B
npejenax MaJiblX MEPUOJIOB U IIaBHBIX MOATPYIMH C YYETOM CTPOCHUS UX
aTOMOB;

KJIaCCU(UIIMPOBATh XUMUUYECKUE DJIEMEHTHI, HEOPraHUYECKUE BEIIECTBA,
XUMUYECKUE peakiuu (M0 YUCIYy M COCTaBY YYacTBYIOUIUX B PEaKIUU
BEILIECTB, MO TEIJIOBOMY 3P (DEKTy, MO0 U3MEHEHUIO CTEIEHEW OKHUCIICHUS
XUMUYECKUX JIEMEHTOB);

XapaKTepu3oBaTh (OMUCHIBATH) OOLME U CcHenUupUYECKUEe XUMUYECKUE
CBOMCTBAa NPOCTHIX MW CIOXHBIX BEHIECTB, TMOJATBEPXKAasi OIMUCAHUE
MpUMEPAMH  MOJIEKYJISIPDHBIX W HMOHHBIX YPaBHEHUU COOTBETCTBYIOIIUX
XUMUYECKHUX PEaKIIUM;

COCTaBJSAITb YPABHEHUSI BJIEKTPOIUTUYECKOW JIUCCOLMAIMU  KHUCIOT,
LIEJIOYEN U COJIEH, MOJIHBIE U COKPAIIEHHBIE YPABHEHUS PEAKIIMA HOHHOTO
oOMeHa, ypaBHEHHUS PEaKIWi, MOATBEPKIAIONNX CYIIECTBOBAHUE
T€HETUYECKOU CBSI3U MEXy BEIIECTBAMH PA3IUYHBIX KJIACCOB;
pPacKpbIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX  pEaKIui
MOCPEACTBOM COCTABJICHHUSI DJICKTPOHHOTO OaJlaHCa ATUX PeaKIuid;
MIPOTHO3UPOBATh CBOMCTBA BEIECTB B 3aBUCHUMOCTH OT HMX CTpPOCHUS,
BO3MOXKHOCTH TIPOTEKAHMS XHUMHUYECKHUX TMPEBPAIICHUNH B Pa3IMUHBIX
YCIIOBHUSIX;

BBIUUCIISATh OTHOCHUTEIBHYIO MOJIEKYJSIPDHYIO M MOJSIPHYIO  Macchl
BEIIECTB, MAaCCOBYIO JOJIO XHUMHYECKOro JjeMeHTa 1o (opmyie
COEIMHEHNS, MAaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
M0 YPaBHEHUIO XUMUUYECKON PEaKIInu;

coONIOaTh  MpaBWja  TOJB30BAHUS  XMMHUYECKOW  TMOCYyJAOH U
nabopaTopHBIM  00OpYyIOBaHMEM, a TaKKe IMpaBuia OOpameHus C
BEIIECTBAMU B COOTBETCTBHUM C HWHCTPYKIMSMU 10 BBINOJHEHUIO
a00paTOPHBIX XUMHUYECKUX OMNBITOB MO TOJYYEHUIO U COOUPAHUIO
ra3000pa3HbIX BEHIECTB (aMMHaKa U YIJIEKUCIIOTO rasa);

MPOBOAUTL  pEaKIuu,  IOJATBEPXKIAIOIINE  KAaYeCTBEHHBIH  COCTaB
Pa3IMYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM MyTEM XJIOPHUJI-, OPOMU-,
uoaua-, kapOonat-, ¢ocdar-, cuiaukar-, cyibdar-, THAPOKCUIA-HOHBI,
KaTHOHbI aMMOHHUS M HMOHBI M3YYEHHBIX METAJJIOB, MPUCYTCTBYIOIINE B
BOJIHBIX PacTBOpPax HEOPraHUYECKHUX BEIECTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICIHUTEIBHON JESTEIBbHOCTH — aHaJIU3
U CHHTE3, CpaBHEHHE, OO0OOIIEeHNe, CHCTEeMaTHU3aINIO, BBISIBICHUE
MPUYUHHO-CJICICTBEHHBIX CBSI3€d — JIJIS U3YyYEHHS] CBOWCTB BEILECTB U
XUMUYECKUX PEaKIUil, €CTeCTBEHHO-HAYYHbIE METOJbl TMO3HAHUS —
HaOJII0JICHNE, U3MEPEHUE, MOJICITUPOBAHUE, SKCIEPUMEHT (pealbHBbIM U
MBICIICHHBIH ).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KIIACC
KoanuecTBo yacos
Ne HaunmeHoBaHue pa3iesioB U K 0 DJIeKTPOHHBIe (HU(PPOBHIE)
n/n TeM NMPOrpaMMBblI Bcero OHTPOILHLIC PaKThueckue oOpa3oBaTe/ibHbIe pecypchbl
padoTsI padoThI
Pasznea 1. [lepBoHayaibHbIe XMMUYECKHE MOHATHS
XuMmusi — BaxkHast 00J1aCTh
11 €CTECTBO3HAHUS U 5 ) bubnuotexa [JOK
' IPAKTHYECKOH NEATEIbHOCTH https://m.edsoo.ru/7f41837¢
YyeJioBeKa
12 BemecTBa u xuMuieckue 15 1 bubnuorexa [{OK
) peakuuu https://m.edsoo.ru/7f41837¢
Hroro no pazneny 20

Pa3znea 2. BaxkHeiilmme npeacTaBuTe v

HCOPraHnIeCKUX BCUIECCTB

71 Boznyx. Kucnopoa. Ilousitue 6 bu6nuoreka [IOK

' 00 okcumax https://m.edsoo.ru/7f41837¢
29 Bonopon. Ilonstue o kucinorax 3 | bu6mmorexa [IOK

) 1 COJISIX https://m.edsoo.ru/7f41837¢
23 Bona. PactBopsl. [Tonsitue 00 5 1 1 bu6nuoreka [JOK

' OCHOBaHMSIX https://m.edsoo.ru/7f41837¢c
24 OCHOBHBIE KJ1aCChl 1 1 1 bubmuoreka [JOK

' HEOPraHWYECKHUX COECTMHEHUI https://m.edsoo.ru/7f41837¢c

Hroro no pazaeny 30

Pasnen 3. llepuoanueckuii 3axon u [lepuoanyeckas cucrema xummuiecknx 3j1eMeHToB /I. U. MenaeseeBa. CTpoeHHne aToOMOB.

Xumuueckas ¢cBsi3b. OKHCINTEILHO-BO

CCTAHOBUTECJIBHBIC PCAKITUH

3.1

[lepuonnuecknii 3aK0H U
[Iepnonnueckas cucrema
XAMUYECKHX 31eMeHToB /1. U.
MenneneeBa. CTpoeHue atoma

but6mmoreka [{OK
https://m.edsoo.ru/7f41837¢



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

12| Omenmensor 5 2 bu6miorera LIOK
) https://m.edsoo.ru/7f41837¢
BOCCTAHOBUTEJIbHbBIC PEAKITUU
but6mmoreka [{OK
Hroro no pasneny 15 https://m.edsoo.ru/7f41837¢
PesepBHOE Bpems 3 Bubmorexa LTOK
p P https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I1O 63 5 5
I[TPOT'PAMME
9 KJIACC
KosmmyecTBo yacos DJIEeKTPOHHBIE
HanmeHoBaHMe pa3je/ioB U TeM (uu¢posbie)
Ne i/ NpOrpaMMEI Beero KOH;I)O.J‘ILHLI HpﬁaKaneCKne 0BPA30BATETBHBIE
e padoThbl padoThI pecypes
Pa3nen 1. BemecTBo 1 XMMH4YeCKHE PeaKIUH
. bubmnoreka [IOK
1.1 TosTopenne u yriyonenue snanmii 5 1 https://m.edsoo.ru/7f41a63
OCHOBHBIX Pa3/elioB Kypca 8 Kiacca 6
bubmuoreka [{OK
1.2 OCHOBH‘,He SAKOHOMEPHOCTH XMMHHCCKHX 4 https://m.edsoo.ru/7f41a63
peakiuit 6
bu6nmoreka [JOK
1.3 IJICKTPOIHUTHHCCKAH CCOUUAIIIA. 8 1 1 https://m.edsoo.ru/7f41a63
XUMHUYECKHUE PEAKIIMU B PaCTBOpax 6
Hroro no pazneny 17
Paznen 2. HemeTaabl M MX cOeIMHEHUS
Bbub6morexa [JOK
2.1 O0mias XapaxTepUCTHKA XMMHHECKHX 4 1 https://m.edsoo.ru/7f41a63
snemeHToB VIIA-rpynmsl. ["anorenst 6



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

0611135{ XapPaKTCPHUCTUKA XUMHUUYCCKUX

bubmnoreka [IOK

2.2 anemeHToB VIA-rpynmsl. Cepa u eé 6 https://m.edsoo.ru/7f41a63
COEIUHEHNSA 6
OO0mras XxapakTepruCTUKa XUMHYECKUX bubmuorexa [IOK
23 aneMeHToB VA-rpynisl. A30T, pochop 1 ux 7 https://m.edsoo.ru/7f41a63
COCTUHEHUA 6
OO0mras XxapakTepruCTUKa XUMHYECKUX bubmmorexa [JOK
24 anemeHToB IVA-rpynnsl. Yriepon u 8 https://m.edsoo.ru/7f41a63
KPEMHUH U UX COCMHEHUS 6
Hroro no pazaeny 25
Pa3nen 3. MeTa/uibl M X COeIMHEHUS
bubmnoreka IJOK
3.1 OO0mue CBOMCTBA METAIIIOB 4 https://m.edsoo.ru/7f41a63
6
bu6mmoreka [IOK
3.2 Baxneiime MeTaulbl U UX COSAUHCHUS 16 https://m.edsoo.ru/7f41a63
6
Hroro no pazaeny 20
Pa3nes 4. Xumus u oOKpy:Kawumas cpeaa
bu6mmoreka [JOK
4.1 BemecTBa 1 MmaTepuansl B ®KU3HU YEJIOBEKA 3 https://m.edsoo.ru/7f41a63
6
Hroro no pazaeny 3
Bbu6mmorexa [JOK
Pe3epBHOE Bpems 3 https://m.edsoo.ru/7f41a63
6
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68

ITOYPOYHOE IINTAHUPOBAHHUE



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

8 KVIACC

KoJuaun4yecTBo 4acoB DJIeKTPOHHbIE
Jara
N Tema ypoka K 1| U3y4YeHU ungposbie
n/n yp Bcero 061{ TPOJLHbIE pﬁaKT“quKHe a y oOpa3oBaTe/ibHbIE
padoThI padoThI pecypebi

1 [Ipeamet xumuu. Poiab XumMuu B )KM3HU 1 bu6mmoreka [JOK
yeJioBeka. Teja u BemecTrsa https://m.edsoo.ru/ff0d210c¢

2 ITousaTre o MeTOgax MO3HAHUSA B XHMHH 1 Erbmiorexa IOK

https://m.edsoo.ru/ff0d227¢
[Tpaktuueckas padora Ne 1 «IIpaBuia

3 paboThI B 1ab0OpaTOpPUU U IPUEMBI 1 bubnunoreka [JOK
oOparteHus ¢ 1abopaTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyI0BaHHUEM)

4 Yucteie BemecTBa 1 cMecu. CriocoObl 1 bubmuorexa [JOK
paszelieHusl cMecer https://m.edsoo.ru/ff0d26ca
[TpakTrueckas padota Ne 2

5 <<1£)a3 eJIeHue cnrieceﬁ (ma mpumepe 1 Eubmiorexa TOK

a1 N PUMEp https://m.edsoo.ru/ff0d28c8
OYHMCTKHU TTOBAPCHHOU COJIH )»
bu6mmoreka [JOK

6 ATOMBI 1 MOJICKYILEI 1 https://m.edsoo.ru/ff0d2a6¢c

7 XUMHYECKHE JIEMEHTHI. 3HAKU 1 bubmuorexa [JOK
(CUMBOJIBI) XUMHUYECKHX 2JICMEHTOB https://m.edsoo.ru/ff0d2be8

8 [IpocTeie U ClIOXHBIEC BEIIECTBA 1 Bubmiorexa TOK

P 1 https://m.edsoo.ru/ff0d2a6c

9 ATOMHO-MOJIEKYJISIPHOE YUEHUE 1 bubmorexa LIOK

yAp y https://m.edsoo.ru/ff0d2d50
3aKOH OCTOSIHCTBA COCTaBA BEIIECTB.

10 XI/IMI}/II‘IIZCKEHH(I;OT]?VI na %:ne]iITLI[{IOCE 1 bubmmorexa LIOK

PMYyJIa. https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHUYECKHX AJICMEHTOB

1 OTtHocuTeNnbHASI aTOMHAs Macca. 1 bubnnoreka [IOK
OTtHOocHTENbHASI MOJIEKYJISIPHAS Macca https://m.edsoo.ru/ff0d323¢c



https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d210c

MaccoBas J0JI XUMHYCECKOT'O

bu6mmoreka [JOK

12 3JIEMEHTA B COCIMHEHUN https://m.edsoo.ru/ff0d350c
13 KonuuectBo BemiecTBa. MoJib. bu6mmoreka [JOK
MomnsipHas macca https://m.edsoo.ru/ff0d5230
14 dOU3NYECKUE U XUMUISCKHE SIBICHUS. bubmuorexa [{OK
XuMHYecKas peakuus https://m.edsoo.ru/ff0d37fa
15 IIpu3Haku U ycinoBus MPOTEKaHUA bubnnorexa [JOK
XUMHYECKUX PEaKIUn https://m.edsoo.ru/ff0d3al 6
16 3aKOH COXpaHEHHUsI MaCChl BEIIECTB. bubnuoreka [JOK
XUMHUYECKUE YPABHECHHUS https://m.edsoo.ru/ff0d3b88
Breruucnenus koauuecTBa, MacChl
17 BEIIIeCTBA T10 aBHeHI/ISIM, XUMHYECKUX Eubmiorexa TOK
n . yp https://m.edsoo.ru/ff0d5708
peakui
Knaccudukanms XuMUuecKux peakiuil
18 (coe I/IH(I;HI/ISIH a3JI0YKECHHUSI e Bubmorexa TOK
A P ’ https://m.edsoo.ru/ff0d3{34
3aMeIleHHs], 0OMEHA)
M. B. JIoMOHOCOB — y4EHBIN-
19 SHIUKIIONCAUCT O60g eHHUE U Eubmiorexa TOK
1 AUCT. Hf https://m.edsoo.ru/ff0d40c4
cHUCTeMaTHU3alus 3HaHUI
20 Konrponsnas padora Nel o teme bubnuoreka LIOK
«BeniecTBa 1 XMMUYECKUE PEAKLIUN https://m.edsoo.ru/ff0d4290
Bo3nyx — cmech razos. CoctaB
21 BO3 nya Kucnopon — snemeHnT u bubmorexa LIOK
yxa. Poxl https://m.edsoo.ru/ff0d448e
npoctoe BemectBo. O30H
duznvecKue €CKHUE CBOICTBA
22 KI/II/(IJJ'II/i)q 0 Kall/l ( IZ;(HI\:II;I/I[IOKII/(II(/JIJIGI—?I/I;I v bubmorexa [JOK
PoJa (peaKil ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonsitue 00 okcugax
CrocoObl TTOJTyYCHHST KHCIIOpoa B
23 naboparopuu }1/]1 npOMLImneHI:{oﬂcm bubmmorexa [JOK
’ https://m.edsoo.ru/ff0d497a
[IpumeHeHue Kuciopoa
24 TennoBoii 3¢ ekt XuMUIecKoi bubnnorexa [JOK

pCaKuuun, NOHATUC O

https://m.edsoo.ru/ff0d4790



https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d350c

TEPMOXUMHNYECKOM YPAaBHCHHNH, DK30- U
OHAOTCPMUUICCKHUX PCAKIIUAX

Tomnuo (HedTh, yrojib U METaH).

Bbu6morexa [JOK

25 3arpsi3HEHHE BO3yXa, CIIOCOOBI €T0 hitps://m.edsoo ru/fl0d4cda
MpeA0TBpALICHUS
[TpakTraeckas padbota Ne 3 o teme
26 <<1P[0J'ITI:II:HI/IG 1;/112061/1T aHHe KI;ACJ:OMO a Bubmorexa IJOK
y o P poaa, https://m.edsoo.ru/ff0d4ae2
M3YUYEHHUE €r0 CBOMCTBY»
27 Bonopon — sneMeHT u nipoctoe bubmnoreka IIOK
BelecTBO. HaxoxaeHnue B npupoae https://m.edsoo.ru/ff0d4dd0
8 DOU3NUECKUE U XMMUYISCKHE CBOMCTBA bubmuorexa [JOK
Bojopoja. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 [TonsiTHE O KUCIOTAaX M COMSAX Bubmzorexa HOK
https://m.edsoo.ru/ff0d50d2
30 Crioco0bl TOJTy4eHHs BOJOPO/Ia B bubnunorexa [JOK
naboparopuu https://m.edsoo.ru/ff0d4dd0
IT 6ota Ne 4
| e pom Yo 4 e Bumorea 10K
Y oHP AOpoAE, https://m edsoo.ru/fR0d4f42
M3YUYEHHUE €r0 CBOMCTBY»
3 MossipHbiit 00bEM ra30B. 3aKOH bubnnorexa [JOK
ABorajipo https://m.edsoo.ru/ff0d542¢
B cie 00BbEMa, KOJTHYECTBA
33| nemecrna rasa o ero mmceTHOM Bumiorexa LIOK
H .. y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WJIH 00BEMY
B cie 00BEMOB ra3oB 10
34 I):;ein}}lgﬂ eaIZ) Ii\I/II/I 1‘;; oc;oge 3aKOHa bubmorexa LIOK
P .. pearl . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHHUH Ta30B
35 DOU3NUECKUE U XMMUYSCKHE CBOMCTBA bu6mmoreka [IOK
BOJbI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanui. [TonsTue 06 bubmuoreka [JOK
HHAUKATOpax https://m.edsoo.ru/ff0d59e2
37 Bona kak pacrBoputens. HacbieHHbie bubnuoreka [IOK
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Y HEHACBHIIIICHHBIC PacTBOPBL. MaccoBast
JI0JISI BEILIECTBA B PACTBOPE

https://m.edsoo.ru/ff0d5b40

[Tpaktuueckas pabora Ne 5 o Teme
«IIpurorosisieHrEe paCTBOPOB C

bu6mmoreka [JOK

38 OnpeAcNIEHHON MacCOBOM 10IeH https://m.edsoo.ru/ff0d5eba
pacTBOPEHHOTO BEMIECTBA»
39 Kontponbhas pabora No2 mo teme bubnnorexa [IOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxkcupsl: cocTaB, KiaccupuKaius, bubmnoreka IIOK
HOMEHKIIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHnne n XUMHUYECKHE CBOMCTBA
41 KI/ICJ‘I};THLIX OCHOBHBIX ¥ aM(OTEPHBIX bubmmorexa [JOK
> p https://m.edsoo.ru/ff0d664e
OKCHUJIOB
OcHoBaHMHS: COCTaB, KJIACCU(DUKAIIHS, bu6mmoreka [JOK
42
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 ITosrydyeHne u XUMHU4YECKHE CBOWCTBA bubnuoreka LIOK
OCHOBaHHUI https://m.edsoo.ru/ff0d67ca
Kucnotsr: cocTas, kiaccupukanms, bu6mmoreka [JOK
44
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 ITosrydyeHne U XUMHUYECKHE CBOWCTBA bubnuoreka LIOK
KMCJIOT https://m.edsoo.ru/ff0dfee2
Comu (cpeaHue): HOMEHKIIATYypa,
46 cnocof(SLII) nlém q)eHI/I;{ XI/IMI/I‘IZEKI/IG Bubmrorexa HOK
o y ’ https://m.edsoo.ru/00ad9474
CBOICTBa
[TpakTrueckast padborta Ne 6. Pemenue
47 AKCIIEPUMEHTAIILHBIX 3a/1a4 110 TEME bu6mmoreka [JOK
«OCHOBHBIE KJIACChl HEOPTraHUUYECKUX https://m.edsoo.ru/00ad9b7c
COCUHEHUI
['eneTrueckast CBSI3b MEXIY KJIacCaMH bu6mmoreka [JOK
48 N
HEOPTraHWYECKUX COENUHECHUN https://m.edsoo.ru/00ad9a50
49 O0001IeHrEe ¥ cCUCTeMaTH3aIs 3HAHUH Erbmiorexa IJOK

https://m.edsoo.ru/00ad9cb2
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Kontponbnas padora Ne3 o teme

50 "OCHOBHEIE KJIaCChI HCOPraHUYECKHUX bubmorexa LIOK
“n p https://m.edsoo.ru/00ad9ela
COeIUHEHHI
IlepBEle MONBITKY KiIacCU(PHUKAIIAN
51 XI/II\I?II/I‘leCKI/IX 3JIEMCHTOB I?IOH;IITIHe 0 Br6morexa LJOK
) https://m.edsoo.ru/00ad9ffa
IpyIIax CXOAHBIX YJIEMEHTOB
[lepunognueckuii 3aKOH U
PO bu6mmoreka [JOK
52 [lepuonnueckasi cucteMa XUMHYECKUX
https://m.edsoo.ru/00ada52c¢
anemenToB /I. 1. MenzaeneeBa
53 Ilepunoanr TIIBI, HOATPYIIIIEI Bubmmorexa [IOK
P - TPY ’ py https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. CocTaB aTOMHBIX bubnuoreka [JOK
anep. M3oronsl https://m.edsoo.ru/00ada342
CtpoeHue 3JIEKTPOHHBIX 000JI0YeK
P P y Bu6miorexa [[OK
55 aTOMOB 2J1eMeHTOB [lepuonnueckon
https://m.edsoo.ru/00adabbce
cuctemsl JI. 1I. MenaeneeBa
XapakTepucTuka XUMHIECKOTO
56 3JIEMEHTA I10 €ro IOJI0KEHUIO B bubnnoreka [JOK
[Tepuoanueckoii cucreme /1. U. https://m.edsoo.ru/00ada824
MeHnpeneeBa
3nauenue [lepuoguueckoro 3akoHa s
57 pa3BuTHs Hayku U nipaktuku. []. 1. bubnnorexa [JOK
MenneneeB — y4€HBIM, NIEJArOT U https://m.edsoo.ru/00ada96e
rpaXJIaHuH
PesepBHblii ypok. O000IIEHNE U
58 CI/ICTEM&TI/BZPI/ISI 3HaHI/H§1II / Brbmoreka LTOK
N I https://m.edsoo.ru/00adb33c¢
Bcepoccuiickast mpoBepouHasi pabota
KontponrHas padora Ne4 o teme
59 ((CTTIO)CHI/IC aT(I))Ma XHUMHUYECKasl CBSA3bY Bubmrorexa HOK
P . ' https://m.edsoo.ru/00adb486
/ Beepoccuiickasi mpoBepodHasi pabora
60 DIIEKTPOOTPUIIATEIFHOCTH ATOMOB bubnunoreka [IOK

XUMHNUYCCKHX JJICMCHTOB

https://m.edsoo.ru/00adaab8



https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ad9e1a

bu6mmoreka [JOK

61 Monnas xumuecKas cBsb 1 https://m.edsoo.ru/00adac34
62 KoBasieHTHas NnonsipHasi XUMHU4YECKast 1 bubnnoreka [IOK
CBSI3b https://m.edsoo.ru/00adaab8
63 KoBasieHTHas HenoasipHas XUMUYECKas 1 bubnmoreka [JOK
CBS3b https://m.edsoo.ru/00adaab8
bubmnoreka IIOK
64 Crenenb okncieHus I https://m.edsoo.ru/00adae28
65 OKHUCIUTETbHO-BOCCTAHOBUTEIIbHBIC 1 bubmuoreka [JOK
peaKuu https://m.eds00.1ru/00adb076
Bbu6morexa [JOK
66 OKHUCIIUTENTN U BOCCTAHOBUTEIIH 1 hitps-//m.cdsoo.r/00adb076
P 5 . 0600
61 | cooroarisatum snamii o v | BuGorera LIOK
1 https://m.edsoo.ru/00ad9cb?2
«Crpoenne atoMa. XMUMHUYECKAsI CBA3bY
63 PezepsHblil ypok. O6001menue u 1 bubnuorexa LIOK
cUCTEeMAaTH3aIysI 3HaHUN https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68 5 4
ITPOTPAMME
9 KIIACC
KosnuecTBo yacoB JIEKTPOHHBIE
Jara
N Tema ypoka K n U3y4YeHU Lt
n/n yp Bcero Ogl TPOJIbHbIE pﬁaRanecKne a y o0pa3oBaTe/bHbIE
padoThI padoThI pecypeb
IIeproanueckuil 3aK0H.

1 [Tepuonuueckas cucrema 1 Bbu6mmorexa [JOK
XAMUYECKUX 3jieMeHToB /1. U. https://m.edsoo.ru/00adb59e
Menneneena

) 3aKOHOMEPHOCTH B U3MEHEHUU 1 bubnunoreka [JOK

CBOMCTB XMMHUUYECKHX DJIEMEHTOB

https://m.edsoo.ru/00adb6b6
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NEPBBIX TPEX NEPUOIOB

Kiaccudukanust 1 HOMEHKIaTypa bubnmnoreka [JOK

3
HEOPraHUYECKUX BELIECTB https://m.edsoo.ru/00adb7e2

4 Buapl XuMHU4eCcKOU CBSI3U U THUIIBI Bbu6morexa [JOK
KPUCTAINTHYECKUX PEMIETOK https://m.edsoo.ru/00adbac6
KonTponbnas padorta Nel no teme

5 «IToBTOpEHUE U yriyoneHne 3HaHH
OCHOBHBIX Pa3fesioB Kypca 8 Kiaccay
Knaccudukanus xumMuyeckux bubnuorexa LIOK

6 o
peakuui o pa3jiuyHbIM IIPU3HAKAM https://m.edsoo.ru/00adbecb0
IToHsITHE O CKOPOCTH XUMHYECKOH

7 CaKINH1 HOHSII;I/IG 0 TOMOTI'€HHBIX U Bubmiorexa LHOK
p ’ https://m.edsoo.ru/00adbe9a
TEeTEPOTEHHBIX PEAKIIUSIX
[TonsiTHE 0 XUMHUYECKOM PAaBHOBECHH.

] @DakTOpHI, BIUAIOIINE HA CKOPOCTh bubnuoreka [JOK
XUMHUYECKON PEAKIUU U ITOJIOKEHUE https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PAaBHOBECHUS
OKHUCIUTETbHO-BOCCTAHOBUTEIIbHBIC bubmuorexa [JOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopust 31eKTPOIUTUUECKON

10 I/IC(IJ)OHI/IaIII/II/IpCI/IJ'II)HI)IC U cia0bIe Bubmiorexa [IOK
a ) https://m.edsoo.ru/00adcd68
3IEKTPOJIUTHI

11 Hounrle ypaBHEHUS pEAKIINNA Bubnnorexa [IOK

yp p https://m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA KUCIOT U
12 OCHOBaHUI B CBETE MPEACTABICHUN Bubnorexa LIOK
pv https://m.edsoo.ru/00add5d8
00 BIEKTPOIUTUYECKON JUCCOIHAIIIHT
XUMHYeCcKre CBOMCTBA COJIEH B CBETE
13 IpEACTABIEHUNA 00 Bubmaorexa [JOK
P . https://m.edsoo.ru/00add8b2
AICKTPOJIUTUUECKON JUCCOIMAIIIHT
o bubmmorex K
14 [TonsiTne o runponuse conen GmaoTexa HO

https://m.edsoo.ru/00add9d4
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O0001IeHrEe U cUCTEMAaTH3 Al

bu6mmoreka [JOK

15 3HAHUUI https://m.edsoo.ru/00addd12
IIpaxktuyeckas padora Ne 1.
16 «I?GHICHI/IG 31<cnpe HMEHTAJILHBIX Bubmzorexa LIOK
p https://m.edsoo.ru/00addbfa
3a1a9»
Kourpoabnas padora Ne2 mo teme
17 «SJ'IEE onnmpqecxaﬂ HCCOIAITUS Eubmiorexa TOK
P o [T, https://m.edsoo.ru/00addec0
XUMHUYECKHE PEAKIIUU B PACTBOPAX»
OO011ast XapaKTeEPUCTHUKA IaJIOTEHOB.
18 XHI:llI/IIIGCKI;/IG CBI(;ﬁCTBa Ha IpuMepe Bubmiorexa LHOK
p p https://m.edsoo.ru/00addfe2
xJopa
XnopoBogopoxa. ConsiHas KUCIOTa,
19 XI/IME‘—IGCI?I/IE cioﬁCTBa HoJIydeHHEe Bubmzorexa HOK
’ y ’ https://m.edsoo.ru/00ade104
pPUMEHEHUE
[Ipaktuueckast padora Ne 2 o teme
20 <<Hpon YeHHE COIjIHHOﬁ KHUCJIOTBI Bubmzorexa LIOK
y . . ’ https://m.edsoo.ru/00ade348
M3YyUYeHHE €€ CBOWUCTBY
Brrunciaenus mo ypaBHEHHSIM
21 XUMHYECKIX eal}:pnﬁ €CJIH OJWH W3 Bubmzorexa HOK
PCAKLHH, a https://m.edsoo.ru/00ade488
peareHTOB JIaH B H30BITKE
2 OO61mas xapakTepuCcTHUKa 3JIEMEHTOB bubnmoreka [JOK
VIA-rpynmsl https://m.edsoo.ru/00ade64a
AnnoTponHble MOIU(UKALIUN CEPBHI.
Haxoxnenue cepol v €€ coeqMHEHUI bu6mmoreka [JOK
23 o
B ITpUpoJe. XUMUYECKHE CBOKCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBonopon, CTpoeHue, bubnmoreka [JOK
dbu3nYecCKue M XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00ade802
Oxcunpl cepbl. CepHas KUCIIOTA,
25 Q)HSH‘TCCKI/IIG) u XI/II\EI/I‘IGCKI/IG CBOICTBa buGmorexa [JOK
’ https://m.edsoo.ru/00adea28
MpUMEHEHHUE
26 XUMHUYECKUE PEAKIINH, JIEKAIIUE B bubnnoreka [JOK
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OCHOBE IIPOMBIIIUIEHHOTO crioco0a
MOJIy4YCHHA cepH0171 KHCJIOTHI.
XUMHYECKOe 3arpsi3HeHUE
OKpYKaroIIEH Cpebl COCAUHEHUSIMHU
cepbl

https://m.edsoo.ru/00adec8a

Brruncienue MmaccoBoM JTI0JIM BEIXO4A

bu6mmoreka [JOK

2
/ IPOAYKTa PeaKLuu https://m.edsoo.ru/00adec8a
OO01mast xapakTeprCTUKA SJIEMEHTOB
8 VA-rpynimsl. A30T, paclipocTpaHEHHE bubnnoreka [IOK
B IIpUpoie, GU3NUECKUE U https://m.edsoo.ru/00adeeab
XHUMHUYECKHE CBOMCTBA
AMMBak, ero (Gpu3NIECKHe U
29 XAMUYECKHE C(b];OﬁCTBa MOJIyYCHHE U Bubmaorexa LIOK
’ y https://m.edsoo.ru/00adf004
PUMEHEHHUE
IIpakTrueckas padora Ne 3 mo TeMe
30 «gon YeHHUE ahEMI/IaKa HU3yUYeHHE ero Bubmrorexa HOK
. Y » 1Y https://m.edsoo.ru/00adf180
CBOICTBY
31 A3oTHas KUCIOTa, €€ hu3nueckue u bubnunoreka [IOK
XHUMUYECKHUE CBOMCTBA https://m.edso0.ru/00adf306
Hcnonb3oBaHue HUTPATOB U CONEN
aMMOHHS B KaU4eCTBE MUHEPAIbHBIX
32 00peHuii. XUMHYECKOE P Bubmrorexa HOK
YA00P ) . https://m.edsoo.ru/00adf518
3arpsA3HEHUE OKPYKAIOIIEH CPEeIbl
COCIMHEHHUAMH a30Ta
®ochop. Oxcun docdopa (V) u
33 (pocg)o pHaSI Kﬂcltlﬂ((l))Ta (b(bIEI%I/I(‘-IeZKI/Ie u Eubmiorexa TOK
P N https://m.edsoo.ru/00adf68a
XMMHUYECKHE CBOMCTBA, MOJyYCHUE
Hcnonb3oBanue ocdaTos B
34 KaueCTBE MHUHEPAJIbHBIX YI0OpEHUI. bubnuorexa [IOK
3arpsi3HEHUE IPUPOIHON CPEBI https://m.edsoo.ru/00adfc20
docharamu
35 Yrnepoa, pacupocTpaHeHUE B bubnmoreka [JOK
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npupoje, PU3NIECKHEe ¥ XUMUUYECKHE
CBOMCTBA

https://m.edsoo.ru/00adfd9c

Oxkcupsl yraepoaa, ux pusndeckue u
XUMHUYECKUE CBOUCTBA.

bu6mmoreka [JOK

36
DKOJOTHYECKHE MPOOIEMBI, https://m.edsoo.ru/00adfebe
CBsI3aHHBIC ¢ OKcHIoM yraeposa (IV)

37 YronbHas KUCIOTA U €€ CONU bubmorexa LIOK

https://m.edso00.1ru/00ae006¢
[Ipaktuyeckas padora Ne 4 o Teme
"[Tomy4yeHue yriieKucioro rasa. bubnunoreka [JOK

38
KauecTBenHnas peakuys Ha kapOoHaT- https://m.edsoo.ru/00ae027e
1oH"

[TepBoHavanbHBIC TOHATHS 00
39 0 rpaHI/IquKI/Ix BEIIIECTBAX KaK O Bubmorexa TOK
p https://m.edsoo.ru/00ae054¢
COCIMHECHHMSIX YTJIEpOIa
40 Kpemuunii u ero coequHeHust Bubmiorexa LIOK
P https://m.edsoo.ru/00ae080a
[TpakTuaeckas padota Ne 5. Pemenue

41 9KCIIEPUMEHTAIBbHBIX 3a/1a4 110 TEME bubnuoreka LIOK
«Baxueitme HeMeTaIbl U UX https://m.edsoo.ru/00ae0bf2
COCTMHEHHUSI»

KontponrHas padora Ne3 mo teme
42 «Ba;gleﬁmne erMeTaJIHLI 1 UX Bubmiorexa TOK
https://m.edsoo.ru/00ae0el8
COEIMHEHHUSI»
OO0m1as XxapakTeprucTUKa XUMHIECKUX
3JIEMEHTOB — METAJLIOB.

43 Merannuueckas CBSI3b U bubmuoreka [JOK
METAJUINYECKAsT KpUCTAIIINYECKAst https://m.edsoo.ru/00ae103e
pemérka. @uU3NUecKue CBOMCTBA
METaJIOB
XUMHUYECKUE CBOMCTBA METAIIIIOB.

N bubmnoreka 1IOK

44 DIEKTPOXUMHUYECKUI P

HaHp}I)KeHI/Iﬁ MCTAJJIOB

https://m.edsoo.ru/00ael 156
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OO6mue crnocoObl MOTyYeHUs
meTaiioB. CruiaBel. Beraucnenus mo

bu6mmoreka [JOK

45 YPABHCHUAM XHMITHCCKHX pCaKIliH, https://m.edsoo.ru/00ael 156
€CJIM OJIUH U3 PEareHTOB COJACPIKUT
MIPUMECH
46 ITonsiTHE O KOPPO3UH METAILIOB bubmmorexa [JOK
pp https://m.edsoo.ru/00ael278
Bbu6mmorexa [JOK
47 IHenoumpre meTanbt https://m.edsoo.ru/00ael14b2
48 OKcuabl ¥ TUIPOKCUIBI HATPUS U bubnuorexa [IOK
KaJus https://m.edsoo.ru/00ac14b2
49 [[{er0uHO3EMENBHBIE METATIBI — bubnuoreka [JOK
KaJbIUH 1 MarHum https://m.edsoo.ru/00ael5e8
50 Baxnelime coeTMHEHUS KaTbLUS Bubmorexa TOK
A 1 https://m.edsoo.ru/00aelSe8
51 O0001IeHNE U CHCTEMATH3AIIS
3HAHUI
57 JKEcTKOoCTh BOMBI U CIIOCOOBI €€ Bbu6mmorexa [JOK
YCTpaHEHHS https://m.edsoo.ru/00ae1886
IIpa eckast pabora Ne 6 o Teme
53 @&ﬁigcé ];IOpLI I/ITMeTO I>III eéT "’ Bubmiorexa IJOK
" 8 8 https://m.edsoo.ru/00aelae8
YCTpaHECHHUsI
. bu6mmoreka [JOK
>4 AJKOMHHIH https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe CBOICTBA OKCHIA U bubmumoreka [IOK
TUAPOKCUIA https://m.edsoo.ru/00aelc64
bubmnoreka 1JOK
>6 Keneso https://m.edsoo.ru/00ae1d86
57 OKcubl, TUIPOKCUIBI U COJIM JKEJe3a bubnuotexa [JOK
(IT) u xenesa (III) https://m.edsoo.ru/00ae35¢e6
53 O00011eHrEe U cCUCTEMAaTH3 Al

3HAHUHI
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https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1156

[IpakTrueckas padora Ne 7. Pemenue

59 AKCIEPUMEHTAIIBHBIX 3a/1a4 110 TEME 1 bubnuorexa [JOK
«BaxxHenme MeTaJlibl U UX https://m.edsoo.ru/00ae3de8
COCIMHECHHUSD)

Brluucienust no ypaBHeHUSIM
XUMUYECKUX PEAKIUi, €CIIH OJUH U3

60 peareHToB J1aH B U30BITKE WK 1 bubnnoreka [IOK
COAEPKUT pUMecH. Brrunciienus https://m.edsoo.ru/00ael1750
MacCOBOMH 1011 BbIXOJA MPOAYKTa
peakiuu

61 O0001IeHEe U CUCTEMATA3 AU 1
3HAaHUH
KonTponbnas pabota Ne4 mo teme

62 «Baxueitme MeTaIbl ¥ UX 1
COETMHEHHUS

63 BemectBa u maTepuansl B 1 Bbu6mmorexa [JOK
MOBCEHEBHOM JKM3HU YEJIOBEKA https://m.edsoo.ru/00ae3£50

64 XUMHUYECKOE 3arpsi3HEHUE 1 bubnunoreka [IOK
OKpYKaroIlei cpepl https://m.edsoo.ru/00ae4270

65 Ponp xumuu B periennn 1 bubnuoreka LIOK
9KOJIOTUYECKUX TIPOOIeM https://m.edsoo.ru/00ae4270

66 PesepBHeIil ypok. O600ICHNE 1 1 bubnunorexa [JOK
cUCcTeMaTu3alus 3HaHU! https://m.edsoo.ru/00ae0d0a

67 PezepBHblit ypok. O0001IEHNE U 1 bubnuoreka LIOK
cUcTeMaTu3alus 3HaHu! https://m.edsoo.ru/00adb33¢

68 PesepBHelil ypok. O600IeHNEe 1 1 bubnuoreka [JOK
cUCTeEMaTu3allus 3HaHu! https://m.edsoo.ru/00ad9cb2

OBIIEE KOJIMYECTBO YACOB I10 63

[TPOT'PAMME



https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3de8

ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA

OCHOBHOM

OBPA3OBATEJBHOM ITPOT'PAMMBI

8 KUIACC

Kon
NpoBepsIeMoOro
pe3yJabTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI OCBOEHHUS OCHOBHOM
00pa3oBaTeILHOI MPOrpPaMMbl OCHOBHOI'0 00111er0 00pa30BaHusA

1

Ilo Teme: «HepBOHaLIaJ'IBHI)Ie XHUMHUYCCKUC ITOHATHS)

1.1

pacKpbhIBaTh CMBICII OCHOBHBIX XHUMHYECKHX TIIOHSATHH: aTOM,
MOJIEKYJIa, XHMHYECKHM HJIEMEHT, NPOCTOE BEIIECTBO, CIO0XKHOE
BEILIECTBO, CMeCh (OJHOpPOJHAs W HEOAHOPOJHAs), BaJEHTHOCTbD,
OTHOCUTEJIbHAsE aTOMHAasi M MOJIEKYyJsipHash Macca, KOJIMYECTBO
BEIIECTBA, MOJb, MOJISIpHAs Macca, MaccoBas J0JiI XHMHUYECKOIro
JJIEMEHTa B COCIWHEHUU, MOJSIPHBIM OO0BEM, XMMHUYECKas peaKius,
KIaccupukanus — peakiuil:  peakuud  COCOUHEHHUsS,  PEaKIUu
pa3joXKEeHUs, peakluu 3aMelIeHHs, pEeakIuu oOMeHa, 9K30- U
SHIOTEPMUYECKHUE PEAKINH, TEIUIOBOM 3(P¢eKT peakiuu, pacTBop,
MaccoBasi J10Jis BeIeCTBa (MPOLIEHTHAs] KOHIICHTPAIHsI) B paCTBOPE

1.2

HWIUTIOCTPUPOBATE B3aMMOCBA3b OCHOBHBIX XUMHYCCKUX MMOHATUI H
IMPUMCEHSATE OTHU MMOHATHS ITPU OIMMMCAHWH BCHICCTB U UX npeBpameHHﬁ

1.3

UCIOJIb30BaTh XUMHUYECKYI0 CHUMBOJIMKY JUIsl COCTaBJI€HMs (HOpMYyII
BEILECTB U YPABHEHUN XUMUYECKUX PEAKLUN

1.4

pacKpbIBaTh  CMBIC  3aKOHOB  COXpPaHEHUS MacChl  BEIECTB,
MOCTOSTHCTBA COCTaBa, aTOMHO-MOJICKYJISIPHOTO YYCHHS, 3aKOHa
ABoraapo

1.5

OIpCaACIIATb BaJICHTHOCTbH aTOMOB 3JICMCHTOB B 61/IHapHBIX
COCAMHCHUAX

1.6

KJIaCCU(PUIMPOBATh XMUMHUYECKHE peakuuu (M0 YHCIy U COCTaBy
YUYaCTBYIOIIMX B pEaKIMH BEILIECTB, 110 TEIIOBOMY 3 deKTy)

1.7

BbIYUCIATL OTHOCHUTCIIBHYIO MOJICKYJIIDHYIO WM MOJIIPHYHO MACChI
BCIICCTB

1.8

BBIUUCIIITH MAacCOBYIO JIOJII0 XHUMHYECKOTO 3JIEMEHTa 1o (opmyIie
COETMHEHHS,

1.9

BBIYHUCJIATE MaCCOBYIO JOJHO BEHIECTBA B PACTBOPE

1.10

MPUMEHSATh €CTECTBCHHOHAYYHBIC METOJbI MO3HAHUS — HAOJIOJICHUE,
W3MEpEHHe,  MOJCIIMPOBAHHME,  OKCIEPUMEHT  (pealbHBIA |
MBICJICHHBIN )

[To Teme: «BaxkHeilne npeACTaBUTEIM HEOPTAHUYECKUX BEIIECTBY»

2.1

PaCKpbIiBaTb CMBICJI OCHOBHBIX XHMHYCCKUX MMOHATHH: OKCH I,
KHCJ10Ta, OCHOBAaHHUEC, COJIb

2.2

OINIpEAEIATh IPHUHAUIEKHOCTh BEIIECTB K OINPENEIEHHOMY Kiaccy
COEIMHEHHH 10 popMyiaM
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KJ'IaCCI/I(bI/IHI/IPOBaTB HCOPIraHNM4YCCKUEC BCIICCTBA
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XapakTepu3oBaTh (ONMUCHIBaTh) OOLIME XHMHUYECKUE CBOICTBa
BELIECTB Pa3IUYHBIX KJIACCOB, NOJATBEP)KJasi ONHUCAHUE NPUMEPAMHU
MOJIEKYJISIPHBIX YPAaBHEHUH COOTBETCTBYIOLIUX XUMHUUECKUX PEAKIIMMA

2.5

MIPOrHO3MPOBATh CBOICTBA BEIIECTB B 3aBUCHUMOCTH OT HX
KaueCTBEHHOT0 COCTaBa, BO3MOXXHOCTU TPOTEKAHUS XUMHUYECKHUX
MIPEBPALICHUH B Pa3JIMUHBIX YCIOBUSIX

2.6

CIeI0BAaTh IIpaBHJIaM  IIOJIb30BAaHUSA XMMHYECKOM MOCYyAOH U
1abopaTopHbIM 00OpYAOBAaHUEM, a TAKKE MpaBUIaM OOpaIIeHHs C
BELIECTBAMH B COOTBETCTBUM C HHCTPYKIUSMHU 110 BBIIIOJIHEHUIO
1ab0paTOPHBIX XMMHYECKUX OMBITOB IO TMOJMYYEHHIO U COOMPAHUIO
ra3oo00pa3HbIX BeHIeCTB (BOJAOpPOAA M KHCJIOPOJAA), MPUTOTOBJICHHUIO
pacTBOpPOB € ONPEAEIEHHOM MacCoOBOM JOJIEM PacTBOPEHHOIO
BEIIECTBA, MJIAHUPOBAThH U MMPOBOJUTH XUMUYECKUE IKCIIEPUMEHTHI IO
pacro3HaBaHUI pAcCTBOPOB IIEJIOYEHM M KUCIOT C TOMOLIBIO
WHIUKATOPOB (JTakMyc, heHOIPTaTICHH, METUIOPAHXK U JAPYTHE)

2.7

IIPOBOJIUTH PACYETHI IO YPABHEHUIO XUMUYECKOW pPEaKINU

IIo Teme: «llepuognueckuii 3akoH u Ilepuonnueckas cucrema
xumuueckux snemeHToB J[. M. Mengeneesa. CrpoeHHe aTroMOB.
Xumnyeckasi cBsizb. OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIMID

3.1

PaCKpBIBATE CMBICII OCHOBHBLIX XHUMHWYCCKUX MTOHSATHH: AApO aroma,
BHCKTpOHHBIﬁ clioit aToMa, aTOMHasid Op6I/ITaJ'H>, paauyc aroma,
XUMHYECKasd CBA3b, IOJIApHAsA W HCIOJApHAsA KOBAJCHTHAsA CBA3b,
QJICKTPOOTPpUIATCIIbHOCTh, HWOHHAA CBA3b, HWOH, KAaTHOH, 4aHUOH,
CTCIICHb OKHCJICHUSA

3.2

KHaCCI/I(bI/IL[I/IpOBaTB XUMHNYCCKHEC 3JICMCHTBI

3.3

OINMMCHIBATh M XapaKTepu3oBaTh TaObMUuHyro ¢opmy llepmommueckoii
CHCTEMBl XHMHUYECKHX 3JEMEHTOB: pPa3IHyaTh MOHATUS «TJaBHAs
noarpynna (Arpynma)» u «mnobounas mnoarpynna (brpynma)y,
«MaJIBI» U «OOJIBIINEY TIEPHOJIBI
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packpsiBaTh cMbica [lepunonnueckoro 3akona JI.MI. Menpgeneesa:
ACMOHCTPHUPOBATh MOHUMAHHNC HGpHOI[H‘-IGCKOfI 3aBHCHUMOCTH CBOMCTB
XUMHUYECKHUX JJIEMEHTOB OT uX mnoJjoxkeHuss B [lepuoguueckoit
CHUCTEME

3.5

COOTHOCUTh  00O3HA4YCHHS, KOTOpPbIE HMEIOTCS B  Ta0uuIe
«[lepuoguueckas  cucTeMa  XHMHYeCKHX  anmementoB  JI.HM.
MCHI[CJICGB&» C YHCJIIOBBIMU XapaKTepI/ICTI/IKaMI/I CTpOCHI/ISI aTOMOB
XUMHUYCCKHUX DJJIEMEHTOB (COCTaB M 3apsj sjapa, OOIee YHCIIOo
JJICKTPOHOB U PACIIPEICICHIE UX TI0 DJICKTPOHHBIM CIIOSIM)

3.6

ONpENENsATh CTENEeHb OKHCIEHUS  DJIEMEHTOB B  OMHApHBIX
COCTUHEHUAX

3.7

OIIPEACIIATE BUI XHUMHYECKOH CBSI3U (KOBaJ'IeHTHaH n I/IOHHaH) B
HCOPTraHUYCCKUX COCAUHCHUAX

9 KUIIACC




Kon
NpOBEePSIEMOro
pe3yJbTara

IIpoBepsiemble MpeAMeTHbIE Pe3YJbTATHI 0CBOEHUSI OCHOBHOM
o0pa3oBaTe/IbHOMH MPOrpaMMbI OCHOBHOT'O 00111ero 00pa30BaHUA

1

[To Teme: «BeliecTBO M XUMUYECKasi PEAKIUS»

1.1

pacKpbIBaTh CMBICI OCHOBHBIX XHUMHUYECKHX TIOHSATHH: pacTBOD,
ANEKTPOJIUTHI, HEIJCKTPOIHTHI, DIIEKTPOIUTHYECKAS IAUCCOIHAIIVS,
peakuu MOHHOTO OOMeHa, KaTalu3aTop, XMMHUYECKOEe paBHOBECHE,
o0OpaTumblie u HeoOpaTHMBbIe peaxuuu,
OKHCIIUTEIbHOBOCCTAHOBUTENIbHbIE peakuuu, OKHUCJIUTENb,
BOCCTAaHOBUTENIb, OKHCIEHHE W BOCCTAHOBIIEHWE, aJUIOTPOTIHS,
aM(OTEepHOCTh,  XHUMHYECKas CBi3b  (KOBaJCHTHAs, HOHHAasi,
METaJITN4ecKasi), KPUCTAJUTMUECKas peméTka, CIUIaBbl, CKOPOCTh
XUMHYECKON peakiuu

1.2

HWIUTIOCTPUPOBATE B3aMMOCBA3b OCHOBHBIX XWMHYCCKHUX MIOHATHI H
IIPUMCHSTD 9TU MOHATHS ITPU OMMMCAHUHN BCHICCTB U UX npeBpameHI/Iﬁ

1.3

COCTaBJIATh YPaBHEHMS DJIEKTPOJIMTHUECKON AMCCOLMALMU KHCIOT,
LIEJIOYEN M COJIEH, TOJIHBIE M COKpAlIEHHBIE YPABHEHUS pPEAKIUN
MOHHOTO 0OMeHa

1.4

PacKpbIBaTh CYHIHOCTh OKHUCIMTEIHbHO-BOCCTAHOBUTEIBHBIX PEAKIUIl
MIOCPEACTBOM COCTABJIEHUS 3JIEKTPOHHOr0 OajaHca 3TUX PEAKIHi

1.5

IIPOBOJIUTH PACYETHI IO YPABHEHUIO XUMUYECKOUN pPEaKIMU

Ilo Temam: «Hemeraiuibl U HMX CcOe€OUHEHUSI» U «MeTaluibl U HUX
COCTUHECHUI»

2.1

XapaKTepu30BaTh (OMUCHIBATDH) 00IIHME U crienupUIecKue XUMHIECKHe
CBOWCTBA NPOCTBIX M CJIOKHBIX BEHIECTB, IMOJTBEPKIAsl ONHUCAHUE
MpUMEpamMu MOJIEKYJISIPHBIX U UOHHBIX YPAaBHEHHHM COOTBETCTBYIOIIMX
XUMHYECKUX PEAKIU

2.2

COCTaBJISITb YpaBHCHHUA peaKI_II/II\/'I, MOATBECPKKAAIOIMINX CYHICCTBOBAHUC
TCHETHYSCKOM CBS3U MCKIAY BCHICCTBAMU PA3JIMYHBIX KJIIACCOB
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IIPOrHO3UPOBATH CBOMCTBaA BC€HICCTB B 3aBUCHUMOCTH OT UX CTPOCHUA,
BO3MOXHOCTHU HNPOTCKAHUA XUMHUUYCCKUX HpeBpameHHﬁ B PAa3JIMYHBIX
YCIOBHAX

2.4

CIeAOBaTh TMpaBWiaM TMOJb30BAaHUS XHUMHUYECKOW TOCYJIOW U
1abopaTopHBEIM 00OpYAOBaHUEM, a TAKKE IMpaBUIaM OOpaIIeHHsS C
BEIIECTBAMH B COOTBETCTBUM C HWHCTPYKIUSIMU TI0 BBIOJTHEHHUIO
1ab0pPaTOPHBIX XMUMHUYECKUX OMBITOB IO TMONYYCHHUIO U COOMPAHUIO
ra3000pa3HbBIX BEMICCTB (aAMMHAKa U YTJIEKHUCIIOTO ra3a)

2.5

MPOBOJIUTh PEAKIMH, MOJATBEPKIAIONINE KadeCTBEHHBIH COCTaB
pa3IMYHBIX BEIIECTB: PACIIO3HABATH OIBITHBIM IMYTEM XJIOPHI-,
Opomun, womua, kapOonar, ¢docdar, cunmkar, cyiabdar,
THJIPOKCHUIMOHBI, KAaTHOHBI aMMOHHS, MOHBI H3YYEHHBIX METAJLJIOB,
MPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPTaHWYCCKHUX BEILECTB

[To Teme: «XuMHSI M OKpY>KArOIas Cpeiay

3.1

pacKpbIBaTh CMBICII OCHOBHBIX XHMHUYeckux moHsTui: [IJK
BEILIECTBA; KOPPO3HUsl METAJLIOB

3.2

NPUMEHSITh OCHOBHBIC OIEPAIlMH MBICIUTEIILHOW JIEATSIBHOCTH —
aHAIM3 W CHHTE3, CpaBHEHHME, 0O0OO0OIIEHHE, CHUCTEMATH3AIHIO,




BBISIBJIGHHE IPUYMHHO-CIEJCTBEHHBIX CBA3CH — JUISI U3y4YeHMs
CBOMCTB BELIECTB M XHMHUYECKUX PpEAKLUN; €CTECTBEHHOHAYUYHbIE
METO/Abl MO3HAHUS — HaOJIOAEHUE, H3MEpPEHHEe, MOJEIMPOBaHUE,
9KCIIEPUMEHT (peajbHbIl U MBICICHHBIN)

ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

8 KUIACC

Kox

HpOBepﬂeMblﬁ JIEMECHT COACPKaHUSA

1

HepBOHaanLHBIG XUMHNUYCCKHEC ITOHATUA

1.1

[Ipenmer xumuu. Ponb XMMHM B KU3HM 4elOBeKa. XHMHUS B CHCTEME HaykK.
Tena u BemecTBa. @U3MYECKHE CBOWCTBA BEIIECTB. ATpPETraTHOE COCTOSHHUE
BEIIECTB

1.2

IlonsTue o MCTOJAaX IIO3HAHUA B XUMUU. Yucteie BCIICCTBA U CMECCHU. Crioco0n1
pasaciiCHUA cMmeceit

1.3

AToMBI W MOJICKYJIBI. Xumudaeckue dneMeHThl. CHMBOJBI XHUMHYECKUX
OJICMCHTOB. HpOCTBIe " CJIIOKHBIC BEIICCTBA. ATOMHO-MOHGKyanHOG YUCHHUC

1.4

Xumnueckas Gopmyina. BaleHTHOCT aTOMOB XUMHYECKUX DJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA ~ cocTaBa  BemlecTB.  OTHOCUTENbHAsh ~ aToOMHas — Macca.
OTtHOocuTenbHAs MOJIEKYJIIpHaAs Macca. MaccoBasi 40/l XUMHUYECKOTO 3JIEMEHTA
B COCIMHEHUU

1.5

KommuectBo BemectBa. Mosb. MossipHass macca. B3auMOCBSI3b KOJIMYECTBA,
Macchl U 4YHCIa CTPYKTYPHBIX €IWHUI] BemiecTBa. Pacuérel mo dopmynam
XUMHUYECCKUX CO€}11/IH€HI/II>1

1.6

Ou3nuecKkue W XUMHUYCCKHE SBICHHUSA. XUMHYECKas peakiys W e€ TMpPU3HAKH.
3aKOH COXpaHEHMs MacChl BEIECTB. XUMUUecKue ypaBHeHus. Kimaccudukanms
XUMUYECKUX Peakiuii (COeTMHEHMsI, PAa3JIOKEHHs, 3aMEIIeHUs, 0OMEHa)

1.7

XUMUYECKUHN SKCIIEPUMEHT: 3HAKOMCTBO C XUMHUYECKOM MOCYA0M, C TpaBUJIaMHU
paboTel B mabopaTtopuu U mnpuémMamu oOpaiieHuss ¢ J1abopaTOpPHBIM
o0opys0OBaHUEM, H3y4y€HHE M ONHUCaHHE (PU3MUECKUX CBOMCTB 00pa3LoB
HEOPraHWYECKUX BEIIeCTB, HaOmoaeHue ¢Gu3nYecKkux (IJIaBJICHHE BOCKa,
TasHUE JIbJla, pacCTUpaHUE caxapa B CTYIKe, KMIIEHUE U KOHJIEHCAIUsl BOJbI) U
XUMHUYECKUX  (TOpeHHe CBeuYd, MPOKATUBAaHUE MEOHOW  MPOBOJIOKH,
B3aUMOJICUCTBUE MeJla C KHUCIOTOW) SIBJICHHUM, HAONIOACHHUE U OIHMCAHHE
OPU3HAKOB MPOTEKAaHUs XUMHUYECKMX peakuuid (pa3noxkeHwe caxapa,
B3aMMOJEMCTBUE CEpHOW KHUCIOTHI C XJIOPUJIOM Oapusi, paslioKeHHe
ruapokcuna menu(ll) mpu HarpeBaHuu, B3aMMOJEHCTBHE Kejie3a C PACTBOPOM
commu meau(Il), nzyuenue cnoco6oB paszzeseHus: cMeceil (C TOMOIIbI0 MarHuTa,
¢unbTpoBaHMe, BbIMApUBAaHUE, TUCTHIUIAIMS, XpomaTorpadus), mpoBeaeHUe
OUYHCTKHU NOBapEHHOW COJIM, HAOJIIOJCHUE U OMMCAHNE PE3YJIbTATOB IIPOBEICHUS
OTbITa, WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUsS MAacChl, CO3JaHHe Mojenei
MOJIEKY (IIapOCTEPIKHEBBIX )

Baxuelme npeIcTaBuTeNIi HEOPraHUYECKUX BEILIECTB

2.1

Bo3nyx — cmech razoB. CocraB Bo3myxa. KuCIIOpoa — 3JIEMEHT W MPOCTOE
BeniecTBo. HaxokieHre Kuciopoja B NMPHPOJE, GU3UYECKUE U XUMHYCCKHE




cBoiictBa (peakuuu ropenus). Oxcuzabl. [Ipumenenue kuciopona. CriocoOb
MOJIyYeHHsI KHUCIOpoJa B JIA0OpAaTOPHMH M MPOMBIIIICHHOCTH. KpyroBopoT
Kkuciaopoja B npupojie. O30H — ajuioTpornHas MoauUKalys KHCIopoa

2.2

TennoBoit 3pPexT XMMUUECKON peakui, TEPMOXUMUYECKUE YPAaBHEHUS, IK30-
U SHAOTEPMUYECKUE PEAKIMH. TOIUINBO: yroJlb U METaH. 3arpsA3HEHHUE BO3/1yXa,
YCWJICHHE MapHUKOBOTO 3¢ eKTa, pa3pyIIeHHue 030HOBOTO CII0sI
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Bonopon — anemeHT M mpoctoe BemiecTBo. HaxoskaeHue Bomopona B MPUPOJE,
¢u3nyecKue W XHMHYECKHE CBOWCTBA, IPUMEHEHHE, CIIOCOOBI IONYYEHHS.
Kucnorte! u conu
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MousipHblii 00BEM razoB. Pacuérhl 1o XUMHUYECKUM YpaBHEHUSIM

2.5

Odusnyeckre CcBoWMcTBAa BOAbl. Boma kak pactBopuTenb.  PacTBOpEIL.
HacpllienHbple 1 HEHACBILLIEHHBIE PACTBOPBI. PacCTBOPMMOCTH BELIECTB B BOJIE.
MaccoBasg A0J7i1 BellecTBa B pacTBOpe. XUMHUYECKHE CBOMCTBA BOJIBI.
OcHoBanus. Ponb pacTBOpoB B MpupoJe U B KU3HU yenoBeka. Kpyrosopor
BOJIBI B TMpUpPOJIEe. 3arps3HEHUE MNPUPOAHBIX BoA. OxpaHa U OYHUCTKA
NIPUPOAHBIX BOJL

2.6

Knaccudukanus Heopranmdeckux coenuHeHunil. Oxcuabl. Knaccudukarus
OKCHJIOB: cosieoOpasyronie (OCHOBHBIC, KHCIOTHbIE, aM(oTepHbIE) W
HecoseoOpasyrone. HoMmeHknarypa okcuaoB. PU3NMUECKHE M XUMHUYECKHUE
CBOMCTBa OKCUIOB. [loryueHne oKkCuaoB

2.7

OcHoBanus. Knaccudukanust ocHOBaHUM: MIENOYM U HEPACTBOPUMBIE
ocHoBaHus. HomeHknatypa ocHoBaHuil. du3nyeckue U XUMHUYECKUE CBOUCTBA
ocHoBaHwuil. [TosyueHne ocCHOBaHUI

2.8

Kucnorsl. Knaccudpukamust kucinor. Homenknatypa kucnor. Ousnueckue u
XUMHUYECKHUE CBOMCTBa KUCIOT. Psan aktuBHocTH MeTtayuioB H.H. Bekerosa.
[Tonyuyenue KucioT

2.9

Comu. Homenknatypa coneil. dusnyeckue M XUMHUYECKHE CBOWCTBA COJIEH.
[Tonyuenue coneun

2.10

I'enermyeckas CBI3b MCXKAY KilacCaMU HEOPTraHUYCCKUX COGI[I/IHGHI/II\/'I

2.11

XVWMUYECKUN  DKCIEPUMEHT: KAa4eCTBEHHOE OIPENEICHHE  COACP KAHUSA
KHCIIOpOJia B BO3AyXe, MOJy4deHue, coOMpaHue, pacrlo3HaBaHWE M H3yYeHHE
CBOWCTB KHCJIOPO/a, HAOMIOIeHNE B3aUMOCHCTBUS BEIIECTB C KUCIOPOJIOM U
yCIJIOBUSI BOSHUKHOBEHUS UM MPEKpaIlleHUs] TOpeHus (IoXapa), 03HaAKOMJICHHUE C
o0Opa3llaMH OKCHJIOB U OIMCaHME UX CBOWCTB, IOJIy4eHHUe, coOupaHue,
pacno3HaBaHME€ M H3Y4YEHHE CBOWCTB BOAOpOJa (TOpeHHUE), B3aMMOJCHCTBHE
BoJlopoJia ¢ okcuaoM Meau(Il) (Bo3MoKHO MCIIONIb30BaHUE BUAEOMATEPUAIIOB),
HaOdroleHue Oo0pasloB BEIIECTB KOJMYECTBOM | MOJb, HCCIEIOBaHHE
0COOEHHOCTEH pacTBOpEHHs] BELIECTB C Pa3IMYHOW PAaCTBOPHUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEACIEHHOW MacCOBOM JI0JE€H pacTBOPEHHOIO
BEIIECTBA, B3aUMOJEWCTBUE BOJBl C MeTaljaMM (HAaTpUEeM U KaJbLUEM)
(BO3MOXKHO HCHOJIb30BAaHUE BUIEOMATEPHUATIOB), OIPENEICHUE PacCTBOPOB
KUCJIOT M WIeJoYed ¢ MOMOIIBI0 HHAMKATOPOB, HCCIEl0BaHHE 00pas3loB
HEOPraHMYECKUX BEIIECTB Pa3IMUYHBIX KIJIACCOB, HAONIOJICHHE W3MEHEHHS
OKpPAacKM HHIMKAaTOPOB B pacTBOpax KHCIOT M INEJIOYEH, H3yYeHHUe
B3aumojeicteus okcuaa Mmenu(ll) ¢ pactBopoMm cepHOM KHUCIOTHI, KHCIOT C
MeTaJlJIaMH, peaKIUi HENTpaIu3aluy, MoJIy4YeHHe HEPAaCTBOPUMBIX OCHOBAaHUH,
BBITECHEHUE OJHOIO0 METaula JApYyTMM M3 pacTBopa COJIM, pELICHHE
JKCIIEPUMEHTAIbHBIX 3a/1ady N0 TeMe «BakHelmme Kiaacchl HEOPraHMYECKHX




COCTUHEHUI»

[Tepnoanueckuii 3akoH u [lepuoanydeckas cucTeMa XMMUYECKUX JJIEMEHTOB
J .. MenneneeBa. CtpoeHue aToMoB. XUMHUYECKasi CBSI3b. OKUCIUTENBHO-
BOCCTaHOBUTEJIbHbIE PEAKLIUU

3.1

[lepBbie TOMBITKH KiIacCH(DUKAMU XUMHUYECKUX diieMeHTOB. [loHaTne o
Irpynmnax CXOOHBbIX 3JICMCHTOB (H_ICJIO‘IHBIC 1 MCIIOYHO3CMCIIBHBIC MCTAJLJIbI,
rajJioreHbl, WHEPTHBIC Ta3bl). DJEMEHTHI, KOTOpble 00pa3yroT ampOTepHbBIS
OKCHUIBI U TUAPOKCHUIbI

3.2

[Iepuonnueckuii 3akoH. [lepuonnueckas cucteMa XUMUYECKHUX di1eMeHToB [1.1.
Meneneesa. Kopotkonepuoanas u JUIMHHOIIEpUOAHAS dopMbI
[lepuonnueckoit cucrembl xuMuueckux oanemeHtoB J[.M. Menneneesa.
[Iepuonsl m rpynmnbl. PU3HYECKUI CMBICI HOPAIKOBOIO HOMEpPA, HOMEPOB
NepHoJia U TPYNIbI 3JIEMEHTA

3.3

Crpoenue atomoB. CoctaB atroMHbIX snaep. M3otonbl. Dnexktponsl. CTpoeHue
AJICKTPOHHBIX  000JI0YeK aTOMOB TMepBBHIX 20 XUMHUYECKHUX DJIEMEHTOB
[Tepuonnueckoit cucremsl [I.M. MenaeneeBa. XapakTepucTUKa XUMUYECKOTO
3JIEMEHTA MO ero nosuoxkenuto B [lepuoanueckoii cucreme .M. Menneneena

3.4

3aKOHOMEPHOCTH M3MEHEHHsI paJuyca aTOMOB XHMHUYECKUX D3JIEMEHTOB,
METAJUIMYECKMX M HEMETAUNIMYECKUX CBOMCTB MO TpyIlIaM M NEpHOJaM.
3unauenue [lepmoauueckoro 3akoHa u Ileproguueckoil CUCTEMbl XUMHUYECKHX
BJIEMEHTOB ISl pa3BuTUA Hayku W mpaktuku. J[.MI. MeHneneeB — yd€Hblid U
IPaKJaHUH

3.5

Xumuueckass cBsi3b.  KoBaneHTHass (MOJMsIpHAsT W HEMOJSPHAs)  CBS3b.
DIIEKTPOOTPULIATEILHOCTh XUMHUECKHUX 3J1eMEHTOB. MoHHas CBsA3b

3.6

Crenenp okuciieHust. OKHUCINTEIFHOBOCCTAHOBUTEIBLHEIC p€aKkuu. Hpoueccm
OKHCJICHHS U BOCCTAaHOBJICHHUA. OKHCIUTEIN U BOCCTAHOBUTCIIN

3.7

XUMHUECKUI OSKCIIEPUMEHT: H3Y4YeHHE OOpas3llOB BEIIECTB METAUIOB U
HEMETAJUIOB, B3aUMOJEHUCTBUE TUAPOKCUAA IIMHKA C PAacTBOpPaMU KHUCIOT U
LIEJI0YEH, TPOBEIECHNE ONBITOB, WJUIFOCTPUPYIOIINUX NPHUMEPHI OKUCIUTEIBHO-
BOCCTaHOBUTEJIbHBIX peaklii (ropeHue, peakliui pa3ioKeHus, COeIMHEHNS)

9 KVIACC

Kox

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKaHUSA

1

BemecTBo 1 XuMuueckas pCaKkmus. HOBTOpeHI/IC

1.1

IIepnonnueckuii 3akoH. Ileproaudeckas cucrema XuMu4eckux aieMeHToB J[.1.
MenneneeBa. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTM B H3MEHEHHHM CBOWMCTB
XUMHUYECKUX JJIEMEHTOB IMEPBBIX TPEX TMEPUOAOB, Kalus, KalbIUs U HX
COCAMHEHU B COOTBETCTBUM C TMOJIO)KEHHEM 3JieMeHTOB B Ilepuoanueckoit
CUCTEME U CTPOCHHUEM HUX aTOMOB

1.2

Crpoenue BelecTBa: BMJbl XMMHYECKOM CBA3M. THIIBI KpUCTAIIIMYECKHUX
pPEIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIIA KPUCTAINIMYECKON PEIIETKH
U BUJa XUMHUYEcKO# cBs3u. Knaccuukanus 1 HOMEHKIaTypa HEOPraHUYEeCKUX
BELIECTB (MEXAyHapoAHAs U TpUBHAJbHAs). XUMUYECKHE CBOWCTBA BEIIECTB,
OTHOCAIIMXCS K  PAasJIMYHBIM  KJlacCaM  HEOPraHWYECKUX  COCIUHEHUH,
T€HETUYECKas CBSI3b HEOPraHUYECKHUX BEIECTB




1.3

Knaccugukanuss XUMAYeCKUX PEaKIUi M0 pa3IuYHbIM MPU3HAKaM (I10 YHUCITy U
COCTaBy YYaCTBYIOIIUX B PEAKIUH BEIIECTB, IO TEIioBoMy 3¢¢deKTy, 1o
U3MEHCHHUIO CTETICHEH OKHCJICHUS XMMHUYECKHX 3JIEMEHTOB, IO OOpaTHMOCTH,
[0 y4YyacTHUIO Karajau3aropa). OK30- M  DHIOTEPMHUYECKHE PEaKlUu,
TEPMOXUMHYECKUE YpaBHEHUs. [IOHATHE O CKOPOCTH XUMHUYECKON PEeaKIuu

1.4

[Tonsitue 00 0OpaTUMBIX M HEOOpPATHUMbBIX XMUMHUYECKUX peakuusx. [lonstue o
TOMOTE€HHBIX U T€TEPOreHHbIX peakiusX. [[oHATHE 0 XMMHUECKOM PaBHOBECHM.
@akTOphl, BIUAIOIIME HA CKOPOCTh XHMMYECKON pEaKIUH U MOJOKEHUE
XMMHMUYECKOTO PABHOBECHUS

1.5

OKUCIUTEIBHO-BOCCTAHOBUTEILHEIE pcaKkiuu, 3H€KTpOHHBII71 6aJ1ch
OKHCJIUTEJIbHO-BOCCTAHOBUTENIbHOM  peakiuu.  CocCTaBlieHME  ypaBHEHUH
OKHCJIINTCIBbHO-BOCCTAHOBUTCIBbHBIX peaKuMﬁ C HCIOJB30BaHUEM METOAA
AJNIEKTPOHHOTO OanaHca

1.6

Teopust AMEKTPOIUTUUECKONW TUCCOLMALNU. DIEKTPOJIUTHI U HEIIEKTPOJIUTHI.
Katnonsl, annonsl. MexaHu3M AMCCOLMALIMM BEUIECTB C PA3IMYHBIMU BUJAMU
xumMudeckoit cBsizu. Crenens nauccoruanuu. CUIIbHBIE U Ca0bIe JIEKTPOIUTHI.
Peakuuu noHHOTO OOMEHa. YCIOBHUS MPOTEKAaHUSI PEaKIMii MOHHOTO OOMEHa,
MOJIHBIE W COKpalll€HHbIE WOHHBIE YpaBHEHUs peakiuil. CBOWCTBA KHUCIOT,
OCHOBaHUI W coleil B CBeTe TMpeACTaBIeHUN 00 3IEeKTPOIUTHUECKON
auccounanu. KauecTBeHHbIE peakii Ha MOHBL. [IOHSITHE 0 THAPOIN3E CoJeh

1.7

XUMUYECKHI HKCIEPUMEHT: O3HAKOMJIEHHE C MOJENSMU KPHUCTaNIMYECKUX
PEIETOK HEOPraHMYECKUX BEIIECTB — METAJUIOB M HEMETauloB (rpaduta u
ayMasa), CJIOKHBIX BEHIECTB (XJIOpUAA HATpusl); HCCIEAOBaHUE 3aBUCUMOCTHU
CKOPOCTH XUMHUECKOW pEaKIMu OT BO3ACUCTBHUS pa3IM4YHBIX (PAKTOPOB;
UCCJIEIOBAaHUE  DJIEKTPOIIPOBOJHOCTH  pPacTBOPOB  BEUIECTB,  IMpoliecca
OUCCOLMAIMN  KHUCJIOT, WIeJoYed M CcoJell (BO3MOXKHO MCIOJIb30BaHHUE
BUJICOMATEPHUAIOB); TPOBEACHUE ONBITOB, WUIIOCTPUPYIOUIUX TMPU3HAKH
MPOTEKAHUs peakIii HOHHOTO oOMeHa (00pa3oBaHHe OCa/iKa, BBIJCICHHE rasa,
o0pa3oBaHME BOJbl); OIBITOB, WUIIOCTPUPYIOIIMX MPUMEPHl OKUCIUTEIHHO-
BOCCTAHOBUTENIBHBIX pPEaKIUil (FOpeHue, peakiy pas3iioKeHUs, COeIUHEHHUs);
pacrno3HaBaHUe HEOPTaHWYECKUX BEIIECTB C TIOMOIIbIO KAUYECTBEHHBIX PEAKIIHi
Ha MOHBI; pelIeHUe SKCIIEPUMEHTAIbHBIX 3a1a4

HemeTannsl 1 X COCIMHEHUS

2.1

OOmiass xapakTepucTuka ranoreHoB. (OCOOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHble cTeneHH okuciaeHus. CTpoeHue u Gu3nYecKue CBOMCTBA MPOCTHIX
BEIIECTB — TAJOr€HOB. XHMMHUYECKHE CBOMCTBA Ha IIpUMEpe XJopa
(B3auMoJIeliCTBHE C MeTaJyIaMH, HEMeTalaMH, Iejaoyamu). XJIOpOBOJIOPOI.
ConsiHast KUCIIOTAa, XUMUYECKHUE CBOMCTBA, MOJIyYeHHe, IpuMeHeHue. JleiictBue
XJIOpa M XJOPOBOJOPOJA HAa OpraHu3M 4YesoBeka. Baxuenive XJIOpUIbl U UX
HaxO0XJCHUE B IPUPOJE

2.2

OO6mrast xapaktepucTuka 3meMeHTOoB VIA-rpymnmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTepHBIC CTETIeHH OKUciieHUs. CTpoeHne U GU3NIECKUE CBOWCTBA
MPOCTBIX BEHIECTB — KHCIOpOAa U cepbl. AJIOTPOINHbIE MOAU(UKALNN
KHCIIOpoJia U cepbl. XUMHUYECKUE CBOicTBa cepbl. CepoBOIOpO, CTPOECHHE,
¢busznyeckue M XuMuUdeckue cBoicTBa. OKCHUIBI cepbl KaK MpeICTaBUTENN
KHCIIOTHBIX OKCHIOB. CepHasi KUCIIOTa, (PU3MUECKHE U XUMUYECKUE CBOWCTBA
(oOmme Kak mpeacTaBUTENsT Kilacca KUCJIOT U crenuduyueckue). XUMHUIeCKUe
peaxkuuy, JeKallue B OCHOBE NPOMBIIUIEHHOIO CIOC00a IMOJIy4YeHHUs CEpHOU
kuciothl. [lpumenenune. Coiu cepHOM KHCIOTBHI, KAueCTBEHHAs peaklus Ha




cynbdar-uoH. HaxoxxneHue cepbl U €€ COeIUHEHHI B MpHpojae. XUMHUECKOe
3arpsi3HEHUE OKPYKAIOUIEH Cpelbl COCAMHEHUSIMU CEpbl (KUCIOTHBIE IO,
3arpsi3HEHUE BO3/1yXa U BOJIOEMOB), CIOCOOBI €ro MpeAoTBpaIlleHuUs
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OOmiasi xapakTepucThka 31eMeHTOB VA-rpynnbl. OcoO€HHOCTH CTPOEHUs
aTOMOB, XapaKTEPHbIE CTENIEHU OKHUCIEHUS. A30T, pacIpOCTPAaHEHUE B IIPUPOJIE,
¢buznyeckue U XUMHUYecKkue cBoiictBa. KpyroBopor a3ora B npupoje. AMMuUax,
ero (pu3MUecKue U XMMHUYECKUE CBOWCTBA, MOydyeHue U npumenenue. Comnu
aMMOHHA, HMX (QU3NYECKME U XHUMHUYECKHME CBOMCTBA, IPUMEHEHUE.
KauecTBeHHast peakiys Ha MOHBI aMMOHUS. A30THas KHUCJIOTa, €€ MOJIy4YeHHUE,
dbu3nYecKkue W XMMHYECKHE CBOWCTBa (OOIIME Kak MpEeACTaBUTENsS Kiacca
KUCIOT U crneuududeckue). Vcnonap3oBaHue HUTPATOB U COJEH aMMOHHS B
KayecTBE MHMHEPAJIbHBIX yJIO0OpeHH. XUMUYECKOe 3arps3HEHHE OKpPYXKarollen
Cpeabl COCTUHEHUSMH a30Ta (KUCIOTHBIE JJOXK/IHU, 3arps3HEHUE BO3IyXa, TOUBBI
1 BOJOEMOB)

24

docdop, amrorponubie Moaudukanuu docdopa, GuU3nUecKrne U XUMHIESCKUE
cBorictBa. Oxcua ¢ochopa(V) u dochopHas xucmnora, ¢uuUecKue Hu
XMMHUYECKHE CBOMCTBa, momydenue. lcmomp3oBanume ¢ochaToB B KadecTBe
MUHEpaAJIbHBIX YA0OpEHHIA

2.5

Oo6mas xapakrtepuctuka 31meMeHTOB [VA-rpymnmel. OcCOOEHHOCTH CTpPOEHUs
aTOMOB, XapaKTepHblE CTENEHH OKUCICHHs. YTIJIepoJ, aJUIOTPOIHbIE
Moaudukanuu, pacrnpocTpaHeHHe B MpUpoae, (U3HUECKhe U XUMHYECKHE
cBoiictBa. Axcop6mus. Kpyrosopot yriepoaa B nipupoge. OKCUasl yriepona,
X (pu3nyeckre U XMMHYECKHE CBOMCTBA, NEHCTBHE HA JYKUBbIE OPraHU3MBI,
MOJIyYeHUE U TIPUMEHEHUE. DKOJOTUYECKHUE MPOOJIEMbl, CBA3aHHBIE C OKCHIOM
yraepoaa(lV); rumotesa rno0aibHOrO MOTEIUICHUS KIUMaTa; MapHUKOBBIM
apdekr. YrompHas KHCIOTa W €€ CONMM, WX (PUINICCKUE M XUMHUYCCKHE
CBOICTBa, MoOJy4YeHHe W npuMeHeHune. KadecTBeHHas peakius Ha KapOoHAT-
noHbl. Vcrnonp3oBaHue kapOOHATOB B OBITY, MEIUIIUHE, MPOMBIIUICHHOCTH U
CEJIbCKOM XO3sICTBE

2.6

[lepBoHayanbHBIE MOHSATHS 00 OPTaHUYECKUX BEIIECTBAX KAaK O COCIUHEHHSIX
yriepona (MeTaH, A3TaH, JTWICH, AalleTHJICH, 3TaHOJ, TJIHUIEPHH, YKCYCHas
kucnora). x coctaB u xumuyeckoe ctpoeHue. [loHsTHe 0 OHOIOTHYECKH
BAXXKHBIX BCIIICCTBAX: )KI/Ian, 6em<ax, er’IeBO)IaX — U HUX pOJ'II/I B JKHU3HH
yernoBeka. MarepuaibHOE €IMHCTBO OpPraHMYECKUX UM HEOPraHUYECKUX
COeIMHEeHNI

2.7

Kpemuuii, ero ¢usnyeckue H XUMHUYECKHE CBOWCTBA, TOJIYYCHHUE U
npuMmenenue. CoenuHeHus KpemHusi B mpupoze. OOmme mpeactaBieHHus 00
okcuze kpemHus(IV) u kpemuueBoit kuciaore. CHUIMKAThl, UX UCIOJIb30BAaHUE B
ObITY, MEJUIIMHE, MPOMBIIUICHHOCTH. BaxkHelre cTpouTenbHbIe MaTepUabl:
KepaMHKa, CTEKJIO, IIEMEHT, OeTOH, »xene300eToH. [IpoGiembl OGe3omacHOTO
MCIIOJIb30BAHUS CTPOUTEIBHBIX MAaTEpUAJIOB B MOBCEIHEBHOM KU3HU

2.8

XUMHUUECKUI SKCHEPUMEHT: H3y4YeHHE 00pa3loB HEOPraHMYECKUX BEIIECTB,
CBOMCTB COJISIHOW KHCJIOTBI; IPOBEJCHUE KAYECTBEHHBIX PEAKLIUN Ha XJIOPH]I-
MOHBl M HAONIOZCHHWE NPU3HAKOB HUX IMPOTEKaHMS; OIBITHI, OTpaXKaroIIue
¢buznyecKkue U XMMHUYECKHUE CBOMCTBA TaJIOTEHOB U UX COEIMHEHUI (BO3MOXKHO
UCIIOJIb30BaHUE BHJICOMATEpHANIOB); O3HAKOMJIEHHE C o00Opa3lamMu XJIOpHI0B
(ramoreHuIOB); O3HAKOMJIEHHE C oOOpa3naMud cepbl M €€ COCIUHCHUSIMHU
(BO3MOKHO  MCIIONIb30BaHME BHIECOMATEpPHATIOB); HAOIIOAEHUE Tpoliecca
oOyriauBaHUs caxapa HOJ JEHCTBHEM KOHIIEHTPUPOBAHHOM CEpHOM KHUCIIOTHI;




U3yueHHEe XMMHUYECKHUX CBOMCTB pa30aBIEHHON CEpPHOM KUCIIOTHI, IPOBEACHUE
KayeCTBEHHON peakuuu Ha cynb(ar-uoH u HaONIOAEHUE TMpH3HAaKa e&
IIPOTEKAHUS; O3HAKOMJICHHE ¢ (PU3UUECKUMH CBOMCTBAaMM a30Ta, (hocdopa U ux
COEIUHEHUM (BO3MOXHO HCIIOJIb30BAaHHWE BHJEOMATEpPUAIIOB), O00pa3laMu
a30THBIX U QochOpHBIX yI0OpEHUH; oryuyeHre, coOupaHue, pacrno3HaBaHUEe U
U3y4YEHUE CBOMCTB aMMMAaKa; IPOBEJCHUE KAYECTBEHHBIX DPEAKUUHA HAa HOH
aMMOHMsT W (Qocdar-uOH M U3yyEHME TNPU3HAKOB UX IPOTEKAHU,
B3alMOJIEHCTBHE KOHLIEHTPUPOBAHHOW a30THOM KUCIIOTBHI C MEJBIO (BO3MOXHO
UCIOJIb30BaHUE BHJIEOMATEPUANIOB); M3Y4YEHHE MOJeNel KpUCTAIUIMYECKHX
peméTok anmaza, rpadura, ¢yJuiepeHa; O3HAKOMJIEHHE C IPOLECCOM
azicopOLMU PaCTBOPEHHBIX BEIIECTB aKTMBMPOBAHHBIM YIVIEM U YCTPOMCTBOM
NPOTHBOTa3a; IMOJy4YeHHE, COOMpaHue, PACMO3HABAHWE W HW3yYEHHE CBOMWCTB
YIJIEKHCIOro Tra3a; IMpOBEJCHHE KaueCTBEHHbIX peakluid Ha KapOoHaT- u
CUWJIMKAT-UOHBl M H3Y4YEHUE IPU3HAKOB HUX IPOTEKAHUs; O3HAKOMIICHUE C
IIPOAYKIMEH CHIMKATHOW IPOMBIIUICHHOCTH; PELICHHE 3KCIEPUMEHTAIBHBIX
3a/1a4 110 TeMe «BakHele HeMeTaulbl U UX COCUHEHUS»

MeTanisl 4 UX COSIMHECHUS

3.1

OO01mas xapakTepUCTHKa XUMHUYECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBAHUU HX
nonoxkeHuss B Ilepumommueckod cucreme xumuueckux 3nemeHtoB J[.U.
MenneneeBa u ctpoeHus: aroMoB. CTpoeHHe MeTAJIIOB. MeTalsinueckas CBsi3b U
METAJNINYECKass KpPUCTAJUIMYECKass pelETKa. DJIEKTPOXUMUYECKUU  psij
HaIPsHKEHUN METaJlIoB

3.2

dusnueckre U XMMHUYECKHe cBOiicTBa MeTayuioB. OOmuMe crnocoObl MOTyYeHHs
MeTayioB. [loHsITHE O KOPPO3UU METANIOB, OCHOBHBIE CIIOCOOBI 3aLUTHI UX OT
koppo3uu. CruiaBsl (CTalib, YyTyH, AIOPAIFOMUHUM, OpOH3a) U UX IPUMEHEHHUE B
OBITY ¥ TPOMBIIINIEHHOCTH

3.3

[Ilemounble MeTaysl: mosoxkeHue B lleprogudeckoil cucTeMe XMMHYECKUX
anemeHToB JI.1. MeHnzneneeBa; CTpOeHHE UX aTOMOB; HAXOXICHHUE B IPUPOJE.
dusnueckre U XMMUUYECKHUe CBOIMCTBA (Ha mpuMepe HaTpus U kanus). OKcuasl U
TUAPOKCHIBI HaTpusd W Kanus. lIpumMeHeHue IEenoYHBIX METAIOB U HX
COCIMHCHUN

3.4

[IlenoyHo3eMeNbHBIE  METAIbl MarHuii W KaJIblUM:  TIOJOXKEHHE B
[Tepuoanueckoil cucreme xumudeckux anemeHToB .M. Menaeneesa; ctpoeHue
WX aTOMOB; HaxOXJeHHe B Mpupojac. PuU3nuecKkne U XHUMHUYECKHE CBOWCTBA
MarHusi ¥ Kajablidsa. BakHedrme coeauHEHHUS KanbIUs (OKCHUI, THUAPOKCHII,
conn). JKECTKOCTh BOJBI M CITOCOOBI €€ yCTpaHEHHS

3.5

AMOMUHMI: TIONIOKEHUE B lleproguyeckoil CUCTEME XMMHUYECKUX HIIEMEHTOB
JI.1. Menneneesa; cTpoeHue aroma; HaxOXACHHE B mpupone. Pusznyeckue u
XUMHUYECKUE CBOMCTBA alFOMUHMSA. AMDOTEpHBIE CBOMCTBA OKCHIA U THAPOKCH/IA
AJTFOMUHUS

3.6

Keneszo: nonoxenue B [leproanueckoi cuctreMe XUMUYECKUX 3inemMentoB [[.1.
MeneneeBa; CTpoeHHE aTOMa; HaxoXJeHue B mnpupojae. Dusznueckue u
XUMUYECKHEe CBOMCTBa jkene3a. Okcuubl, ruapokcuanl u conu sxeneza(ll) u
xenesa(Ill), ux cocras, CBOICTBA U NOJyUYEHUE

3.7

XUMHUYECKUH 3KCIIEPUMEHT: 03HAKOMJIEHHE ¢ 00pa3liaMu METaJlJIOB U CILIABOB,
X (PU3MYECKUMHU CBOMCTBAMHU; U3YyYEHHE PEe3yJbTaTOB KOPPO3HH METAIIJIOB
(BO3MOKHO HCMOJIb30BAHUE BHJIEOMATEPHAIIOB), 0COOCHHOCTEH
B3aMMOJICHCTBHSI OKCHJA Kalblusi W HATpus C BOAOH  (BO3MOXKHO
MCIIOJIb30BaHUE BHJIEOMATEPUAIIOB); MCCIEIOBAHUE CBOMCTB JKECTKOM BOJbI;




mporiecca TOpPeHHs JKele3a B KHUCIOpojae (BO3MOXKHO —HCIIOJIb30BaHUE
BUJICOMATEPHUAJIOB); MPU3HAKOB MPOTCKAHHUS KAYECTBEHHBIX PEAKIUN HA HOHBI
(Maramsi, Kanplus, amroMuHus, 1uHka, skenesa(ll) m xenesa(Ill), memu(ID);
HaAOJI0/IEHUE U ONMCAHUE MPOIECCOB OKPAIIMBAHUS TUIAMEHU MOHAMHU HATpPUS,
Kajqus W Kajgblusg  (BO3MOXKHO  KCIIOJIb30BAaHHE  BUJICOMATEPUANIOB);
uccienoBanne aM(OTEPHBIX CBOWCTB THIPOKCHIA ATIOMHHHS M THAPOKCHUIA
[IUHKA; PEIICHUE KCIIEPUMEHTAIILHBIX 33/1a4 10 TeMe «BakHelme MeTauibl 1
WX COCTUHEHUS)

X¥MHS U OKpY>Karollas cpena

4.1

HoBble maTepuansl u TexHosioruu. BemecTtsa u Marepualibl B MOBCEIHEBHOMN
KU3HU 4YeloBeKka. XUMHUS U 310pOBbe. bezonacHoe MCnosib30BaHUE BEUIECTB U
XUMHUYECKUX peakiuii B ObITy. [lepBas momoms mpu XUMHUYECKHX OXKOTaxX U
OTPABJICHUSX

4.2

OCHOBBI ~ 3KOJIOTUYECKOW  TPaMOTHOCTH.  XUMHYECKOE  3arps3HEHHE
okpyxaromert cpensl [TJIK. Poias XuMuu B pelieHnn 3KOIOTUYECKUX MPOOIIeM.
[TpupoaHble WCTOYHHUKH YTIJIEBOJOPONOB (Yrojib, TPUPOAHBIA Ta3, He(Tb),
IPOAYKTHI UX NIepepabOTKHU, UX POJIb B OBITY U MPOMBIIIIEHHOCTH

4.3

XUMHUUECKUI 3KCTIEPUMEHT: M3y4YeHHE 00pa3lioB MAaTEpUaNoB (CTEKJIO, CIIIaBbl
METaJIJIOB, MOJINMEPHbIE MaTEpUAIIbI)




IPOBEPSIEMBIE HA OI'D ITIO XUMHU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUS OCHOBHOM OBPA30OBATEJIBHOM
IMPOTPAMMBI OCHOBHOI'O OBIIIET'O OBPA30OBAHUS

Kon IIpoBepsiemble TpeOGOBaHUSI K MPEJIMETHBIM Pe3y1bTaTaM
NMpoBePSIEMOro 0a30BOr0 YPOBHSI OCBOEHMSI OCHOBHOM 00pa30oBaTeIbHOI
TpedoBaHus NMPOrpaMMbl OCHOBHOI0 0011ero odopasopanusi Ha ocHose PI'OC

1

Hpe,[[CTaBJ'ICHI/IeZ

1.1

O TI03HABa€MOCTH SBJICHHI npupoabl, ITOHUMAHUC 00BEKTUBHOM
3HAYUMOCTH OCHOB XHMHYECKOI HAayKHN Kak obOnacth COBpPEMEHHOT'O
C€CTCCTBO3HAaHHUsA, KOMIIOHCHTA O6H_Ieﬁ KYJIbTYPBlI U HpaKTquCKOﬁ
ACATCIIBHOCTU 4YCJIOBCKAa B YCIOBUAX COBPEMECHHOI'O 06HIGCTB3;
IIOHMMAaHHUEC MECTAa XUMUH CPECAN JPYTUX CCTCCTBCHHBIX HAYK

1.2

O HAYYHBIX MCTOJAX IIO3HAHHWA, B TOM YHCJIC SKCIICPHUMCHTAJIBHBIX W
TCOPCTUUCCKUX MCTOAAaX HUCCICAOBAHUA BCIICCTB W HUIYUYCHUA
XUMHNYCCKHX peaKuHﬁ; YMCHHC HCIIOJIB30BAaTh MOACIN JJIA
OOBSACHCHHS CTPOCHUA aTOMOB U MOJICKYJI

1.3

0 cepax nmpodeccuoHaIbHON NEeATeTbHOCTH, CBA3aHHBIX C XUMHUCH U
COBPEMCHHBIMU TEXHOJIOTUSIMH, OCHOBAaHHBIMH Ha JIOCTHIKEHHSIX
XUMUYECKON HAyKH, YTO TO3BOJIUT OOYYaromMMCS paccMaTpUBaTh
XMMHIO Kak chepy cBoelt Oynyieit mpodeccHoHaIbHOM NesITeTbHOCTH
U cAelaTh OCO3HAaHHBIM BBIOOP XMMHU Kak NPOQUIBHOIO IpeaMera
MIPH NEePEX0/ie HAa YPOBEHb CPEAHETO 001Iero o0pa3oBaHHsI

BJ'IaI[eHI/Ie CHUCTEMOM XWMHUYECKHX 3HAHUN U YMEHUC IIPHUMCEHATH
CUCTCMY XUMHNYCCKUX 3HaHI/II71, KOTOpasd BKIIKOYACT:

2.1

BaXKHEHITME XHUMHWYECCKHE TOHATHS: XUMHYECKHI 3JIECMEHT, aToOM,
MOJIEKYJIa, BEIIECTBO, MPOCTOE U CIOXKHOE BEIECTBO, OJHOPOJAHAs U
HCOAHOPOAHAad CMEChb, OTHOCHUTCIIBHBLIC AaTOMHAsA W MOJICKYJIIpHAad
Macchl, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca, MOJIAPHBIN
00BEM, OKCHI, KHCJIOTa, OCHOBaHHE, COJNb (CpemHss), XUMHUYecKas
peaKkiysl, pEeaKUUd COEAMHEHHUs, DPEaKUUHU pa3lIoKeHUs, PEaKIUH
3aMEeIIeHNs, PeakIuu OOMeHa, TeruIoBOM 3((EeKT peakuuu, dK30- H
SHJIOTEPMHUUYECKHE PEAKLUHU, PacTBOpP, MAccoBasi A0J XUMUYECKOTO
SIIEMEHTA B COEIMHEHUH, MAacCOBAst IOJIS M MIPOIICHTHAs KOHIICHTPAIHs
BEILIECTBA B PAacTBOPE, AAPO aTOMa, JIEKTPOHHBIH €110l aToMa, aTOMHast
opOuTanb, paglyc aroma, BaJCHTHOCTb, CTENEHb OKHCIICHHS,
XMMHUYECKasl CBA3b, 3JIEKTPOOTPULIATENBHOCTb, MOJISIpHAS. U HETIOJIsIpHast
KOBaJICHTHAasA CBs3b, HOHHAas CBA3b, METaJLIMYECKasA CBA3b,
KpUCTAJUIMUECKast peleérka (aroMHas, MOHHAas, MeTauInuecKas,
MOJICKYJIIpHAsi), UOH, KAaTHOH, aHWOH, DJIEKTPOJIHUT M HEDJIEKTPOJIHT,
NIEKTPOJIUTUYECKAsT ~ TUCCOLMAIMS, PpEaKUMd HMOHHOIO OOMEHa,
OKHCIIUTCIIBbHO-BOCCTAaHOBHUTCIBHBIC pCaKkuunu, OKHCIIUTECIIb n
BOCCTaHOBUTENb, OKHCJIEHHE U  BOCCTAHOBJECHHE, AIIEKTPOJIM3,
XMMHUYECKOE paBHOBECHE, OOpaThMble M HEOOpaTUMBbIe pEeaKIHH,
CKOpPOCTh XMMHUYECKOW peakuuu, Kartamuszarop, IIJIK, xopposus
METaJUIOB, CIUIABBI

2.2

OCHOBOIIOJIATAKOMME 3aKOHLBI XHWMHUH: 3dKOH COXpPAaHCHUS MACCHI,




nepuoaudeckuii  3akoH J[.MI. MengeneeBa, 3aKOH IOCTOSIHCTBA
COCTaBa, 3aKOH ABOTapo
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TCOPpHUHU XHUMUU: ATOMHO-MOJICKYJISIpHAA TCOpUs, TCOpHUA
3H€KTpOJ'IHTH‘ICCKOI>i JUCComranmmn

Brnagenue ocCHOBaMM XMMHUYECKOW IPaMOTHOCTH, BKITIOYAKOIIEH:

3.1

YMEHHE TPaBWIBHO WCIOJNB30BATh HW3YyYEHHBIE BENIECTBA W
Marepuanbsl (B TOM YHCIE MHUHEpaJbHBIE YJOOpPEHHS, METaUIbl |
CIUIaBBL,  TPOAYKTHl  MEpepadOTKH  MPHUPOJHBIX  HCTOYHHKOB
yTAEBOIOPOAOB (YIJIs, IPUPOJHOTO ra3za, HeTH) B OBITY, CENbCKOM
XO34HCTBE, HAa MPOU3BOJCTBE U MOHUMAaHKUE 3HAYCHHS JKUPOB, OCIIKOB,
yIJIEBOJOB JUIi OpraHU3Ma YelOBEKa; YMEHHE IPOTHO3MPOBAThH
BJIMSIHUE BEIECTB M XMMHUYECKHX POIIECCOB HA OPTaHU3M YeJIOBEKa U
OKPYKAIOUIYIO IPHPOAHYIO CPEIy

3.2

YMEHHME HHTETPUPOBATh XMMHMUYECKHUE 3HAHUS CO 3HAHUAMU JPYIHX
y4eOHBIX MPEIMETOB

3.3

HaJIM4Me OmbITa paboThl ¢ PA3TUYHBIMA HUCTOYHUKAMHU HH(GOpMAIUU
no XMMUU (HayyHash W HAy4YHO-TIOMYJSipHAsl JIUTEpaTypa, CIOBapH,
CIPaBOYHMKHU, HHTEPHET-PECYPCHI)

34

yMeHHE OOBEKTHBHO OIICHMBaTh HWH(GOPMAITMIO O BEIIECTBAX, HX
MpEeBpalICHUsIX M NPAKTHYECKOM  MPUMEHEHHH ©  yMEHHUe
WCIOJIb30BaTh €€ NS pelleHns yueOHO-103HABaTEeNbHbIX 3a/1a4

Bnanenue ocHoBaMU TMOHSATUHHOTO arapaTa W CHUMBOJUYECKOTO
A3bIKa XUMHUH JJIS1 COCTaBJICHUsI (OPMYJ HEOPTaHWYECKUX BEILECTB,
YPaBHCHUN  XUMUYECKUX  pPEAKLUHM; OCHOBAMH  XMMHYECKOMU
HoMmeHKJIaTyphl (IUPAC u TpuBHaIbHOM)

YMenue oOBSACHATH CBSI3b MOJIOKEHUs 3nemMeHTa B [lepuogmueckoit
CUCTEME C YHCJIOBBIMH XapaKTEPUCTHUKAMU CTPOEHHUS aTOMOB
XUMHUYECKUX DJIIEMEHTOB (COCTaB M 3apsan sapa, oOllee Yucio
JJIEKTPOHOB), PACHpPEEICHUEM DJJIEKTPOHOB IO HHEPreTUYECKUM
YPOBHSIM aTOMOB NEPBBIX TPEX MEPUOAOB, KaJIHsl M KaJbLUs

[IpencraBnenue 0 MePUOUYECKOMN 3aBUCUMOCTH CBOMCTB
XUMHYECKUX DJIEMEHTOB (pauyC aTroma, 3JEKTPOOTPHUIATEIHLHOCTS),
MPOCTBIX W CJOXHBIX BELIECTB OT TMOJOXKEHHUS JIIEMEHTOB B
[lepuoanueckoir cucremMe (B MajblX NEpHOJAX U [JIABHBIX
MOArpyNnax) 1 3JeKTPOHHOTO CTPOEHHUS aTOMa

YMenue knaccuuuupoBarh:

7.1

XUMHNYECKHE DJIEMCHTBI

7.2

HEOPraHM4CCKNEC BCIICCTBA

7.3

XUMHYCCKUEC pCaKIINN

YMeHue onpeaensiTh:

8.1

BAJICHTHOCTb M CTCIICHb OKHCJIICHHUA XHUMHWYCCKHUX 3JJICMCHTOB, 3apsi/g
HOHa

8.2

BUJI XUMHYECKOM CBSI3M MU THUII KPUCTALUINYECKOM CTPYKTYpHl B
COCTUHEHUIX

8.3

XapakTep Cpelibl B BOJIHBIX PACTBOPaX BEIIECTB (KUCIOT, OCHOBAHHMI)

8.4

OKHCJIIMTCJIb 1 BOCCTAHOBUTCIIb

YMeHue xapakTepu3oBath (U3NUECKUE M XUMHYECKHE CBOMCTRA!




9.1

INPOCTBIX BEMIECTB (KHCIOPOJa, O030H, BOJIOpOj, Trpadwur, anamas,
KpeMHUH, a3oT, ¢ocdop, cepa, XJIOp, HATPUH, Kamuii, MarHui,
KaJIBIIUHA, aJTFOMUHHM, KEJIE30)

9.2

CIIO)KHBIX BEIIECTB, B TOM WYHCJIE WX BOJIHBIX pPAacCTBOPOB (BOAA,
aMMMaK, XJIOPOBOJOPOJ, CEPOBOJOPOA, OKCHUIBI U THUAPOKCHUIBI
MetaiioB [-IIA rpynn, amomunus, menu (1), uuuka, xeneza (I u
1), oxcuner yraepoaa (II u IV), kpemuus (IV), azora u gochopa (111
u V), cepet (IV m VI), cepuucras, cepnas, a3oTucTas, a3zoTHad,
tdocdopHas, yroiapHas, KpeMHHUEBAsE KUCJIOTa U X COJIH)

9.3

MPOTHO3UPOBAaTh M  XapaKTepU30BaTb CBOMCTBA  BEIIECTB B
3aBUCHMOCTH OT HMX COCTaBa M CTPOEHHUS, NMPUMEHEHHE BEIIEeCTB B
3aBUCUMOCTH OT UX CBOMCTB, BOBMOXKHOCTh MPOTEKAHUSI XUMUYECKUX
MIPEBPALIEHUH B pa3JIMYHBIX YCIOBUSIX

10

YMeHHe COCTaBIIATh MOJIEKYJISIPHBIE U HOHHBIC YPABHEHUS PEaKIUi, B
TOM YHCIIE:

10.1

peakiuit HFOHHOTO OOMeHa

10.2

OKHUCJIHNTCIIBHO-BOCCTAHOBUTCIBbHBIX peaKuHﬁ

10.3

WUIIOCTPUPYIOUIMX XMMHMUYECKHE CBOMCTBA M3YUYEHHBIX KJIacCOB
(TpyIi) HEOpraHU4YECKUX BELIECTB

10.4

TMOATBCPIKAAOIUX TCHCTUYCCKYIO B3aMMOCBA3b MCIKY HUMU

11

YMeHue BIYUCIATh (IPOBOAUTH PACUETHI):

OTHOCHUTEIIBHYI0 MOJIEKYJISIPHY0O M MOJISIPHYIO MAacChbl BELIECTB,
MAacCCOBYIO JIOJIF0 XUMHUYECKOTI'0 DJIEMEHTA B COEAMHECHUU

11.2

MaCCOBYIO JOJIFO BCIICCTBA B paCTBOPC,

11.3

KOJIMYCCTBO BECIIECTBA U €0 Maccy, 00bEM ra3oB

11.4

[0 YpaBHEHMAM XHUMMYECKMX pPEaKUMH U HaXOIUTh KOJMYECTBO
BELIECTBA, 00BEM M MacCy peareHTOB WM IIPOJYKTOB peakluu

12

Brnagenue (3HaHUE OCHOB):

12.1

OCHOBHBIMM  METOJaMHM  HAy4HOro  TIO3HaHUs  (HaOJoJaeHHME,
M3MepeHHe, SKCIIEPUMEHT, MOJIETTUPOBAHUE) MTPU U3yUYEHUH BEIIECTB U
XMMHUYECKUX SIBJICHUH; yMeHue c(hOopMyJIHpoBaTh MpodiieMy H
MPEAJIOKUTh YTH €€ PEIICHUS

12.2

0e30macHOl pabOTBI C XWMHUYECKUMH BEIIECTBAMH, XHUMHUYECKOU
HOCYJI0M U 1JaOOPaTOPHBIM 000PYAOBAaHHEM

12.3

MpaBHJIaMU O€30MaCHOTO OOpaIleHUs C BEMIECTBAMU, UCTIOIh3yEMbIMU
B HOBCC}IHGBHOfI JKHU3HU, HpaBI/IJ'IaMI/I IIOBCACHUA B LICIISIX c6epe>1<eHI/Is{
37I0pOBbSl U OKpYKAlOLIEW IPUPOJHON Cpeapl; IOHMMaHUE Bpeaa
(omacHOCTH) BO3ACMCTBHSI HAa >KUBbIE OPraHU3MbI OINpeAeTIEHHBIX
BEIIIECTB, CMOCOOOB YMEHBIICHUS U MPEIOTBPALICHUS WX BPEIHOTO
BO3JICUCTBUSA

13

Hanmumne MPAKTUYCCKUX HABBIKOB INNIAHUPOBAHUA U OCYIHCCTBJICHUS
CIcaAyromunXx XUMHUUYCCKUX SKCIICPUMCHTOB!

13.1

HU3YYCHUC U OIIMCAHUC (bI/I3I/I‘leCKI/IX CBOMCTB BCIICCTB, O3HAKOMJICHHUC
C (i)I/ISI/I'-ICCKI/IMI/I u XUMHUYCCKUMH SIBJICHUSIMU, OIIBITHI,
WIUIIOCTPUPYIOIIHNEC IPU3HAKU IIPOTCKAHUA XUMUUCCKHUX peaKI_II/Iﬁ

13.2

HN3YUCHHUC croco0oB PasaciICHUA cMmecel




13.3

INOJIYy4YCHHUE KHUCIOpOAa MW H3YUCHHE €ro CBOﬁCTB; INOJIYy4YCHHE
BOAOpOJa U U3YUCHHEC €TO CBOﬁCTB; IMOJIYYCHHUEC YTJICKHUCIIOTO rasa u
N3YUYCHHUEC €TO CBOﬁCTB; IMOJIY4YCHHUEC aMMHaKa U N3YUYCHUC €TI0 CBOICTB

13.4

MIPUTOTOBJIEHUE PACTBOPOB C OIPENEIEHHOM MacCOBOM JOJeH
pacTBOPEHHOIO BELIECTBA

13.5

MIPUMEHEHHE UHIUKATOPOB (makmyca, METHJIOpaHkKa u
(dbenondTanenHa) s ONMpENENICHHUS XapaKTepa Cpeabl B pacTBOpax
KHUCJIOT U IIEJI0YEN

13.6

UCCIIEIOBAHUE M ONKMCAHWE CBOMCTB HEOPraHWYECKHUX BEILIECTB
Pa3IUYHBIX KJIACCOB; U3YYEHHE B3aMMOJCUCTBHS KHUCIOT C METAJUIaMH,
OKCUJAMM  METAJUIOB,  PaCTBOPUMBIMM U HEPACTBOPUMBIMU
OCHOBAaHUSMH, COJISIMHM; IIOJYyYEHHUE HEPACTBOPUMBIX OCHOBAHMI;
BBITECHEHME OJHOIO MeTajula JPYTMM M3 pacTBopa  COJIH;
WCCIIeIOBaHNEe aM(OTEPHBIX CBOWCTB THAPOKCUIOB ATIOMUHUS U
LIMHKA

13.7

pelIeHre HKCIIEPUMEHTAIbHbIX 3a7a4 o TeMaM: «OCHOBHbBIE KJIACChl
HEOPraHUYECKUX COCIMHEHHI; «DNEKTpOIUTHYECKAS
Iucconuanysay; «BakHelne HEMETANIBI W HX COCIUHEHUN»;
«Baxaelmme MeTaiIbl ¥ UX COSTMHEHUS

13.8

XUMHYECKHE  OKCIEPUMEHTHI,  WUIIOCTPUPYIONINE  MPU3HAKU
NPOTEKAHUSI PEaKIUii MOHHOTO OOMEHA; KaueCTBEHHBIC PEAKIMU Ha
NPUCYTCTBYIONME B BOJHBIX PACTBOpPAX HOHBI: XJOPHUA-, OpPOMUI-,
wonuna-, cynbdar-, Qocdar-, KapOOHAT-, CHIMKAT-aHWOHHI,
THJIPOKCHJI-MOHBI, KATHOHBI aMMOHUS, MarHus, KaJIbIUs, alFOMUHUS,
xkenesa (2+) u xenesa (3+), menu (2+), UHKA
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YmMmenue:

14.1

MNPpEACTABIIATE PE3YJIBTATBI OKCIICPUMCHTA B (bopMe BBIBOIOB,
J0Ka3aTcIbCTB, I‘pa(bI/IKOB u TaGJII/II_[ U BBIABJATE SMIIMPHYCCKUC
3aKOHOMCPHOCTH

14.2

YCTaHaBJIMBATL CBA3U MCIKAY PCAJIbHO Ha6J'IIOI[aCMbIMI/I XUMHNYCCKHNMH
ABJICHUAMU U IpoUeccCcaMu, MPOUCXOAAIIMMU B MAKpO- U MUKPOMUPE,
OOBSACHATH IMPUYIHNHBL MHOFOO6pa3I/I$I BCIICCTB




HEPEYEHD 2JIEMEHTOB COAEP KAHUSA, IPOBEPAEMbBIX HA OCHOBHOM I'OCYJAPCTBEHHOM

I9K3AMEHE 110 XUMHUH
Kon ITpoBepsieMblii 3J1eMEHT COAEPKAHUS
1 [TepBoHaYaJIbHBIE XUMUYECKUE TTOHSTHUS
1.1 UwucTteie BemecTBa 1 cMecH. CriocoObI pasziesieHus: cMecei
1.2 ATOMBI ¥ MOJIEKYJIbl. XUMHUUYECKHE 3JIeMeHThI. CHMBOJIBI XUMHUYECKUX AJIeMEHTOB. [IpOoCThI€ U CI0KHBIE BEIIECTRA.
1.3 Xumuueckasi opmysia. BaJeHTHOCTh aTOMOB XUMHUYECKUX JIEMEHTOB. CTENIEHb OKUCIICHUS
| 4 3aKOH MOCTOSIHCTBA cocTaBa BellecTB. OTHocHTeNbHAas aToMHas Macca. OTHocHUTelIbHas MOJIEKyJsipHas macca. MaccoBast 107
XUMHUYECKOTO IEMEHTA B COCIMHEHUH
15 KomnnuectBo BemectBa. Monb. MonsipHast Mmacca. MonsipHblii 00b€M ra3oB. B3aMocCBsI3b KOMMUYECTBA, MAacChl U YUCIa CTPYKTYPHBIX
€IMHUL BELIECTBA
1.6 du3nyeckrue U XUMUYECKUE SBICHMS. XMMHMUECKas peakuuss U €€ NpHU3HaKu. 3aKOH COXPAHEHMsI MacChl BEHIECTB. XMMHUYECKUE
YpaBHEHUS
2 [Tepuoanueckuii 3akoH u [lepuoanueckas cuctema xumudeckux 31eMeHToB /.M. MenneneeBa. CTpoeHue aToMOB
21 [Iepnonnueckuit 3akoH. Ileprnoguueckas cucrema xumudeckux sneMeHToB .M. MenneneeBa. Ilepuoast u rpynmsl. @uznyeckuii
CMBICI MOPSIIKOBOIO HOMEpA, HOMEPOB NIEPUOA U TPYMIIBI JIEMEHTA
29 Crpoenne atomoB. CoctaB aromHbIX saep. M3orombl. DOnexTpoHsl. CTpoeHHE 3IIEKTPOHHBIX 000JI0YeK aToMOB mepBbix 20
) XUMHUYECKHUX 31eMeHTOB llepuoandeckoii cuctemsl .M. MenneneeBa
3aKOHOMEPHOCTH B M3MEHEHHM CBOWCTB XMMMUYECKHUX DJIEMEHTOB IEPBBIX TPEX MEpUONOB, Kalus, KajubLus (paguyca aTOMOB,
2.3 JIEKTPOOTPULIATEIIBHOCTH, METAUIMYECKUX M HEMETAIJIMUYECKUX CBOMCTB) M MX COEJUHEHUIl B COOTBETCTBUU C IOJIOKEHHEM
371eMeHTOB B Ileprnonueckoi cucreMe U CTPOCHHEM MX aTOMOB
3 CtpoeHue BelecTBa
31 Xumunyeckas cBsi3b. KoBaseHTHas (MOJsipHAs M HEMOJIAPHAs) CBSI3b. DJIEKTPOOTPULIATEIHHOCTh XUMUYECKUX 3J1eMEHTOB. MoHHas
CBsA3b. MeTaiinyeckas CBs3b
39 THHIiI KPUCTAJUTMYECKUX peH}éTOK (aTomMHasi, MOHHAS, METAJUTMYECKasi), 3aBUCIMOCTh CBOWCTB BEIIECTBA OT THUIA KPUCTAJUIMIECKON
PEMETKY 1 BHJIa XUMUYECKOH CBS3H
4 Baxneiimune npeacraBuTeN HEOpraHM4eckux BeniecTs. Hemeramisl U ux coeauHeHus. MeTajlibl U X COEITMHEHUS




Knaccudukanus u HOMEHKJIATypa HEOPraHMYEeCKHMX COEIMHEHUH: OKCHIOB (cojeo0pa3yroliue: OCHOBHBIE, KHUCJIOTHBIE,

4.1 am(pOoTepHbIC) U HECcoJIeoOpasyIolle; OCHOBaHWU (IIENMOYM M HEPACTBOPUMBIC OCHOBAHUS), KHUCIOT (KHCIOPOJICOACpIKAIIUE U
OECKUCIOPOAHBIC, OTHOOCHOBHBIE M MHOTOOCHOBHBIE); COJIEH (CpETHUX M KUCIIBIX)
49 Ou3nyeckre W XUMHUYECKHE CBOWCTBA IMPOCTHIX BEIIECTB-HEMETAJUIOB: BOJOPOAA, XJIOpa, KUCIOpOAa, cephl, a3ora, Qocdopa,
yIIepoaa, KpEMHUS
43 du3nyueckre U XMMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB-METAIIOB: JINTUS, HATPUs, Kallusl, MarHUs U KaJlbIHUs, aJTJIOMUHHUS, JKele3a.
DIEKTPOXUMHUYECKUH Psii HANPSKEHU METAIIIIOB
4.4 Puznueckre 1 XMMHUYECKHE CBOMCTBA BOJOPOIHBIX COEAMHEHUN HEMETAUIOB: XJIOPOBOAOPO/Ia, CEPOBOOPOAA, AMMHUAKA
45 dusnyeckre U XMMHUYECKHUE CBOWMCTBAa oKkcuaoB HemeTaiwios: cepol (IV, VI), azora(ll, 1V, V), docdopa(lll, V), yrnepoma(ll, IV),
kpemuusi(IV). IlonyueHne OKCHI0B HEMETAIIIOB
4.6 Xumrdeckue cBoiicTBa okcu0B: MeTaiuioB IA—IIIA rpymm, rmaka, meau(Il) u sxeneza(1l, IIT). [TomyueHne OKCHIOB METAILIOB
47 XUMUYEeCKHEe CBOMCTBA OCHOBaHMM W aM(OTEpHBIX THAPOKCHIOB (Ha TpUMEpe THAPOKCUAOB AITIOMHHHS, XKele3a, IHHKA).
[Tonmyyenne ocHOBaHUH 1 aM(OTEPHBIX THIPOKCH]IOB
48 OO0mue XWMHUYECKHE CBOWCTBA KHUCIOT: XJIOPOBOJOPOJHOM, CEPOBOJOPOIHOM, CEPHUCTOW, CEpHOHM, a30THOU, (ochopHOi,
KPEeMHHEBOM, yroiabHOH. Oco0ble XMMUYECKHE CBOMCTBA KOHIICHTPUPOBAHHOW CEpHOM U a30THOM KUCIOT. IloaydeHue Kucuor
49 OO0mue XMMHYECKHE CBOMCTBA cpetHuX cotiei. [Tomyduenue coneit
4.10 [Tonyuenue, cobupanue, pacro3HaBaHUE BOJOPO/Ia, KUCIOPOa, AMMHUAKa, YTICKUCIIOrO Ta3a B 1JabopaTopuu
4.11 [Tonyuenne aMMuaka, CEpHOM M a30THOM KUCJIOT B MpOoMbINIIeHHOCTH. OO0ITHE CIOCOOBI MOTYyYEHUs METAJIJIOB
4.12 ['eneTnueckas CBsI3b MEXKIY KJIACCAMH HEOPTaHMYECKUX COCMHEHUN
5 XUMHUYECKUE PEAKIUU
51 Krnaccudukanus XUMHUYECKUX PEaKIUil MO pa3IuYHbIM MPU3HAKAM: 10 YUCIY M COCTaBYy YYacCTBYIOIIMX B PEAKIUU BEIIECTB, IO
' TETI0BOMY 3P EKTY, 0 H3MEHEHHUIO CTENIEHEeH OKUCICHUS XUMUYECKHIX DJIEMEHTOB
59 TemnoBoii 3¢ (HeKT XUMUIECKOH peakIuy, TEPMOXUMHUECKUE YPaBHEHUS. DK30- U DHAOTCPMUYECKUE PeaKIHUU. TepMOXUMUYECKUE
ypaBHEHUs
53 OKHCIIUTETPHOBOCCTAHOBUTENbHBIE peakuuu. OKUCIUTENIM M BOCCTaHOBUTENW. [Ipomecchl OKHUCIEHMST W BOCCTAHOBIICHHS.
ONEeKTPOHHBIN OaJlaHC OKUCIUTEIbHOBOCCTAHOBUTENIBHOM peakliuu
54 Teopust aMeKTpOTUTHYECKOHN Auccorualiy. KaTHOHBI, aHHOHBL. DIEKTPOIUTHI U HEANEKTPOIUThL. CUIIbHBIE U CTIa0bIe AIEKTPOIUTHI.
Crenenp IUCCOIMAIIAN
5.5 Peakiiun monHoro oOMeHa. Y cIoBHs IPOTEKAHMSI PeaKIuii HOHHOTO 0OMEHa, TIOJIHBIE M COKpAIIEHHbIE HOHHBIC YPaBHEHUS PEaKIIui
6 X¥MHMS M OKpYyXKarolas cpeaa




BGHIGCTBa U MaT€puajibl B HOBCCI[HCBHOﬁ JKM3HH dYeJIoBeKa. be3omacHoe HMCHoIb30BaHME BEIECTB M XHMHUYCCKHX peaKuHﬁ B

6.1 naboparopuu 1 ObITy. [lepBast moMoIIs MPU XUMHUUYECKUX 0YKOTaX M OTPABJICHUSX
XUMUYECKOE 3arpsi3HEHHE OKpY’KaroLel cpelbl (KUCIOTHBIE NOXKIH, 3arps3HEHHE MOYBBI, BO3JyXa M BOJOEMOB), CIOCOOBI €ro

6.2 npenotBpameHus llpenensnas nomyctumasi xkonuentpanus BemecTB (IIJK). Ponp xumum B pemieHHH 3KOJOTHYECKHX MPOOIIEM.
Ycunenne napHUKOBOTO 3 deKTa, pa3pylieHne 030HOBOTO CIIOs
[Ipumenenue cepsl, a3ora, (ocdopa, yriepoaa, KpeMHUS M UX COCIUHEHUIN B OBITY, MEIUIMHE, MPOMBIIUIEHHOCTH U CEIbCKOM

6.3 xo3stiicTBe. [IpuMeHeHne MeTaIoB U CIUIaBOB (CTajlb, UyTYH, TIOPATIOMUHHM, OpoH3a) B OBITY U MPOMBIIIJICHHOCTH UX COEIUHEHUH.
[ToHsATHE O KOPPO3UHN METAIIJIOB, OCHOBHBIE CIIOCOOBI 3aLIUTHI UX OT KOPPO3UH

6.4 [IpupoaHbIe HCTOYHUKH YTIIEBOAOPOIOB (Yroib, MPUPOAHBIN ra3, HEPTH), MPOAYKTHI UX NepepadOoTKu (OCH3HMH), UX POJIb B OBITY U
MIPOMBIIIIJICHHOCTH
[lepBoHavanbHble MOHATHS 00 OPraHMYECKMX BEUIECTBAX KaK O COEAMHEHMSX yIjiepoAa (MeTaH, dTaH, STHJIEH, aleTWIEH, 3TaHoI,

6.5 [JIMLEPUH, YKCyCHass Kucnota). [loHATHe O OMONOrMYecKH BaXKHBIX BELIECTBAX: KHMpax, O€lKax, yrieBoJaX — M UX POJIM B JKU3HU
YeJioBeKa

7 Pacyérsl:

7.1 1o hopMysaM XUMHYECKUX COSTMHEHUN

7.2 Macchl (MacCoBOM) JIOJIM PACTBOPEHHOTO BEIIECTBA B PACTBOPE

7.3 110 XUMUYECKUM YPaBHEHHSIM




YYEBHO-METOJMYECKOE OBECHEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIS1 YYEHUKA

1. Xumus, 7 xnacc yuebnuk, [abpumensa O.C., Octpoymo WN.I'., Crmagxo C.A.,
IIpoceemenue 2023;

2. Xumwms, 8 wmacc yueOHuk, ['abpuwensa O.C., OctpoymoB WN.I'., CrmagxoB C.A.,
IIpoceemenue 2023;

3. Xumusa, 9 xmacc yuebnmk, ['abpuensu O.C., OctpoymoB W.I'., CnaaxoB C.A.,
IIpoceemenue 2023;

METOJAUYECKHUE MATEPHUAJIBI JIS1 YYUTEJISA

1. Xumus 8-9 knaccsl. ba3zoBelil ypoBeHb. MeToinueckne peKOMEHIalluy K
yuebHukam, ["abpuensa O.C., Octpoymos WN.I'., Cnagkos C.A.

2. Meronuueckoe nmocobue k yueonuky O. C. 'aGpuensna «Xumusi». 8 kiacc, O. C.
I"aGpuensn.

3. https://edsoo.ru/mr-himiya/

4.

HUPPOBBIE OGPA3ZOBATEJIBHBIE PECYPCHI U PECYPCBI CETHU
UHTEPHET

bu6mmoreka [JOK

https://resh.edu.ru/subject/29/

MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

YYEBHOE OBOPYJIOBAHHUE

1. uHpOpPMAIMOHHO-HAIJIAIHBIE MaTEpUAJIbl: IJIAKAThl; KAPTOUKU; yueOHas 1
CrpaBOYHasl JUTEPATypa; HAIJIAHbIC IOCOOMS; pa3AaTOYHbIe MaTEePHUaIbI

2. croJt 1abopaTOPHBIN AEMOHCTPAITMOHHBIA — | IIT.

3. crynneparora | mr.

4. mapra yuyeHndeckas — 4 mir.

5. CTyJl yYEeHHYECKH — § IIT.

6. mxkad s XpaHeHus: y4eOHbIX mocoomii — 1 miT.

7. IOCKa MarHUTHO-MapKepHas — | miT.

8. Bechl 251eKTpOHHBIE 6 MIT.

9. CnuproBka 1abopatopHasi — 2 IIT.

10. bans komOuHKpOBaHHas JabopaTopHas, yueHudeckast — 1 mrT.

11. Mukpockon — 4 mr.

12. HabGop mocysl Ui peakTUBOB — 1 1IT.

13. Habop mocyapl ¥ NpuHaAISKHOCTEH s pabOThI ¢ MaJIbIMU KOJTMYECTBAMHU
BelecTB — | miT.

14. KommuiekT ko0 JeMOHCTPAlMOHHbIX — 4 MIT.

15. ITunuer 1 .

16. IIpobupka — 8 mir.

17. ®unpTpoBanbHas Oymara/GuiabTpbl OyMakHbIE

18. KOMIJIEKT 3TUKETOK.


https://resh.edu.ru/subject/29/
https://edsoo.ru/mr-himiya/

