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PaGouyast nporpamMma 1o XuMuH Ha ypOBEHb OCHOBHOTO OOIIIEro 00pa30BaHMsI
st obyuaromuxcs MAOY COIII Ne 16 pazpaboTraHa B COOTBETCTBHH C
TpeOOBAHMSIMU:

. ®denepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «O06 oOpazoBaHuu
B Poccutickon ®denepanuny;

. npukaza Munnpocsemenus oT 31.05.2021 Ne 287 «O0 yTBepkAeHUH
dbenepaibHOTO TOCYJapCTBEHHOTO 00pa3oBaTEIbHOTO CTaHAApTa OCHOBHOTO
o011ero oOpa3oBaHus»;

. npukaza Munnpocemenus oT 18.05.2023 Ne 370 «O06 yTBepKAeHUH
dbenepanbHON 00pa30BaTEIHLHOM MPOrPaMMBbl OCHOBHOTO OOIIETO 00pPa30BaHU»;

. npuka3a MunnpocsemeHuss ot 09.10.2024 Ne 704 «O BHeceHHH
M3MEHEHHM B HEKOTOpbIE NpHKa3sl MuHHCTEpCTBa mpocBemeHus Poccuiickon
Genepannu, Kacamomuecs — (enepalbHbIX — 00pa30BaTENbHBIX  MPOTPaMM
HavyaJbHOro 00I11ero 00pa3oBaHus, OCHOBHOI'O OOIIIET0 00pa30BaHUsl U CPETHETO
o0111ero o0Opa3oBaHus»;

. npukaza Munmnpocsemenus ot 22.03.2021 Ne 115 «O0 yTBepkaeHuH
[Topsinka opraHu3ali U OCYIIECTBJICHHS 00pa30BaTEbHON NEATETLHOCTH IO
OCHOBHBIM  00IIe00pa30BaTeNbHBIM  MporpaMMaM —  00pa3oBaTENbHBIM
nporpaMMaM HadajlbHOTO OOILEro, OCHOBHOTO OOIIET0 U CPEIHEro OOIIEro
o0pa3oBaHus;

. Konnenmuu npenojaBanusi yueOHOT0 IpeaMETa;

. Konnenmuu skojaoruueckoro o0pa3oBaHusi B cuUcTeMe OOLIEro
oOpaszoBaHus;

. CII 2.4.3648-20 «CaHUTapHO-3MIUAEMHUOJIOTMYECKUE TPeOOBaHUSA K

OpraHW3alisIM BOCIHTAHHWS W OOYYEHHWs, OTIbIXa W O3JOPOBJICHUS ACTCH W
MOJIOZICKHY, YTBEP)KICHHBIX TOCTAHOBJICHUEM TJIABHOTO CAaHUTApPHOTO Bpada OT
28.09.2020 Ne 28;

. CanlluH 1.2.3685-21 «['uruennueckre HOpMaTUBBI U TPEOOBAHUS K
oOecrieyeHnto 0e30MacHOCTH M (W) Oe3BPeAHOCTH IS YesloBeKa (PaKToOpoB
Cpelbl OOWTaHMs», YTBEPKICHHBIX IMOCTAHOBJICHHEM TJIABHOTO CAHUTApHOTO
Bpaya oT 28.01.2021 Ne 2;

. y4eOHOTO TJIaHa OCHOBHOTO 00IIero 00pa3oBaHUsl, YTBEPKICHHOTO
npukazomMm MAOY COII Ne 16 ot 27.08.2026 Ne 237-1 «O BHECEHUM U3MEHEHUN
B OCHOBHYIO 00pa3oBaTeIbHYIO MPOrpaMMy OCHOBHOTO 00IIIero o0pa3oBaHUs»;

. denepanbHOl paboydeit mporpaMMbl O y4eOHOMY MPEIMETY.

PaGouass mnporpamma OpHUEHTHpOBaHAa Ha  IICJIEBBIE  ITPUOPUTETHI,
chopmynrpoBaHHbIE B (heiepanbHON pabodeli mporpaMmMe BOCIIUTAHUS U B paboueit
nporpamme Bociutanust MAOY COILI Ne 16.



PaGouasi nporpaMmma mno yue0HoMYy npeamMeTy «Xumus» s 8—9-x
KJIACCOB

IlosicHuTeIbLHASA 3alIMCKA

[IporpaMMa 1O XUMUM Ha YPOBHE OCHOBHOIO OOIIEro 00pa3oBaHUs
COCTaBJI€Ha Ha OCHOBE TpeOOBaHMI K pe3yJbTaTaM OCBOEHHUS OCHOBHOM
00pa30BaTeNbHOM MPOrpaMMbl OCHOBHOTO OOIIET0 00pa30BaHUsl, PEACTABICHHBIX
B ®I'OC 000, a Taxxe Ha ocHOBe (henepaabHON paboueii mMporpaMMbl BOCIIUTAHUS
U C YYETOM KOHIENIMM TNPErnojaBaHusl Y4yeOHOro TMpeaMera «XuMus» B
oOpa3oBarenbHBIX opranu3anusix Poccutickoir denepamnmm.

[Iporpamma 1o XMMHUHU AaeT IpEACTaBIEHHUE O IIEsAX, OOIIel cTpaTeruu
oOy4eHMs, BOCHHTAHHS M Pa3BUTUA OOYYaIOIIMXCS CPEACTBAMHU Yy4eOHOTO
npeaMeTa, yCTaHaBJIMBAET 00s13aTENbHOE MPEeIMETHOE COJIEpKaHHUe,
peaycMaTpuBaeT paclpeesieHue €ro Mo KiaccaM U CTPYKTYPUPOBAHHE II0
pazienaM M TeMaM MPOrpaMMbl TIO XHMHH, OMPENESeT KOJIWYECTBEHHBIE U
KauyeCTBCHHBIE XapaKTEPUCTUKU coJiepKaHus, PEKOMEHTyEMYIO
MOCJICIOBATEIPHOCTh ~ M3YUYEHUS XHMHH C yY9€TOM  MEXKIMPEIMETHBIX U
BHYTPHUIPECIMETHBIX  CBS3€H, JIOTHKH Yyd4eOHOTO TMporecca, BO3PACTHBIX
OCOOCHHOCTEM  OOydYaromuxcs, ONpeAessieT BO3MOXKHOCTH TpeaMeTa s
peanuzaiuu TpeOOBaHHMM K pe3yJibTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTelbHOMU
pOrpamMMbl HA YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs, a TaK)Ke TPEOOBAHHMMA K
pe3ynbTaTamM 0O0ydYeHHUSI XUMUW Ha YPOBHE IEJICH N3YUeHUS MpeaMeTa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JEATEIbHOCTH OO0yYaromerocs IO OCBOCHHIO
y4eOHOTO CO/ICp)KaHMS.

3HaHUWE XWMHUHU CIIYKUT OCHOBOM isi (DOPMHUpPOBAHUS MHUPOBO33PECHUS
oOyyJaroIierocsi, ero MpeACTaBICHUM O MaTepPUATBLHOM E€JUHCTBE MHpPA, BAXKHYIO
pOJib UTPAtOT (POPMHUPYEMbIE XHMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
SHEPrUM U 00 DSBOJIIOIMHU BEIIECTB B MPHUPOJE, O MYTAX PEIICHUS TI100aTbHbIX
npoOJjieM yCTOMYMBOTO Pa3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, YHEPreTUUYECKOM,
MUIIEBOI U 3KOJOTUYECKON 0€30MaCHOCTH, MPOOJIEM 3PaBOOXPAHEHHUS.

N3yuyenne xumunn:

. CIIOCOOCTBYET peasii3allid BO3MOXKHOCTEH JUIsl CaMOpa3BUTHUS H
dbopMupoBaHUsST  KyJbTYpbl JUYHOCTH, €€ oOmed U QyHKIHMOHAIBHOU
I'PaMOTHOCTH;

. BHOCHT BKJIaJ B (OPMUPOBAHHE MBIIUICHUS M TBOPUYECKUX
CHOCOOHOCTEM  O00ydYaromMxcsi, HaBBIKOB HX CaMOCTOSITENIbHOM  y4eOHOi
JESTEIbBHOCTH,  JKCIEPUMEHTAIBHBIX M HCCIIEJOBATEIbCKUX  YMEHHIA,
HEOOXOJMMBIX KaK B TOBCEIHEBHOW >KM3HHU, TaK U B MPO(PECCHOHAIBHOI
JeSITEIIbHOCTH;



. 3HAKOMUT CO CHENU(UKOW HAYYHOTO MBIIUICHUS, 3aKjabIBacT
OCHOBBI IIEJIOCTHOTO B3IJISia HA EIWHCTBO MPHUPOIBI M YEIOBEKa, SBISIETCS
OTBETCTBCHHBIM 3TarioM B ()OPMUPOBAHWH €CTECTBEHHO-HAYYHOH TPaMOTHOCTH
00yJaroImxcs;

. cnocoOcTByeT  (OPMHUPOBAHHIO IEHHOCTHOTO  OTHOUICHHS K
€CTeCTBEHHO-HAYYHBIM 3HAHUSM, K MPHUPOJIE, K YEIOBEKY, BHOCUT CBOW BKJIAJ B
IKOJIOTUYECKOE 00pa3oBaHue 00yUYaOIUXCA.

JlaHHbIE HaANpaBJEHUS B OOYYEHUM XHMHUHU OOECIIEUMBAIOTCS CIEHU(UKON
COJEpKaHUsl  y4yeOHOro  IMpenMeTa, KOTOPBIM  SBISETCS  IE€Iaroru4ecKu
aJanTUPOBAHHBIM OTpa)KeHHWEM 0a30BOM HAYKH XMMHH Ha ONMPEAECICHHOM 3TaIle €€
pa3BUTHA.

Kypc xumuun Ha ypoBHE OCHOBHOTO 00111eT0 00pa30BaHUsI OPUEHTHUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX TMOHSATHUN XUMHUHU, OCHOB
HEOPTaHWYECKON XUMHUU U HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX MOHSTUI
OpTraHUYECKON XHUMUHU.

CtpykTypa coJepkaHusl MporpaMMbl N0 XMMUU COPMUpPOBAHA HA OCHOBE
CUCTEMHOTO IoAXoJa K ee u3ydeHuro. CoaepkaHue CKIAIbIBACTCS U3 CHUCTEMBI
MOHATAN O XUMHAYECKOM JJIEMEHTE U BEIIECTBE U CUCTEMBI IIOHIATUN O XUMUYECKON
peakuun. OO0€ 53THU CHUCTEMBl CTPYKTYpPHO OPraHHU30BaHbl MO IPHUHIMILY
MTOCJIEA0BATEIBHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX MPEICTABICHUN
pPa3HOro ypOBHS:

. aTOMHO-MOJIEKYJISIPHOT'O YUYE€HMSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

. [Tepuonnueckoro 3akona J[.M. MenaeneeBa Kak OCHOBHOTO 3aKOHA
XHAMUH;

. Y4EHUS O CTPOCHUU aTOMa U XMMUYECKOU CBSI3H;

. MPEACTAaBICHUM 00 JJIEKTPOJUTUYECKON TUCCOIMALIUM BEIIECTB B
pacTBopax.

TeopeTnueckne 3HAHUS PACCMATPUBAIOTCSI HA OCHOBE HOMIMPUYECKHU
MOJTYYEHHBIX U OCMBICIICHHBIX (haKTOB, PA3BUBAIOTCS MOCIEI0BATEIBLHO OT OJTHOTO
YPOBHS K IPYTOMY, BBITIOJHSS (YHKIIMH OOBSICHEHHUS U IIPOTHO3UPOBAHUS CBOMCTB,
CTPOCHUSA U BO3MOXKHOCTEN MPAKTUYECKOTO MPUMEHECHUS Y MOJIYUYECHUS U3Y4aeMbIX
BEIIECTB.

OcBoeHue mnporpaMMbl 1O XHMHH CHOCOOCTBYET  (POPMHUPOBAHUIO
MPEJICTABJICHNUS O XMMHUYECKOW COCTABIAIOLIECH HAYYHON KapTUHBI MHUPA B JIOTHKE
€€ CUCTEMHOM ITPUPObL, IEHHOCTHOI'O OTHOILIICHUS K HAYYHOMY 3HAHUIO U METOJaM
MO3HaHUs B Hayke. M3yueHne XMMHUM NMPOUCXOIUT C MPUBJICYECHUEM 3HAHUU U3
paHee M3yYEeHHBIX Y4eOHBIX mpeameToB: «Oxpyxkatomuid mup», «buonorus. 57
KJIacCh» U «Pu3uka. 7 Kiacey.



[Ipy wu3yyeHMH XUMHUH TOPOUCXOIUT (OPMUPOBAHHE 3HAHHWIA OCHOB
XUMHYECKON HAayKH KaK OOJaCTH COBPEMEHHOT'O €CTECTBO3HAHUS, MPAKTUUYECKOU
JIESITEIbHOCTH YeJI0BEKa M KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOH KyJIbTYpHI. 3aa4a
y4eOHOT0 MpeIMeTa COCTOUT B (JOPMUPOBAHUU CHUCTEMBI XUMUYECKUX 3HAHUM —
BaXHEHIINX (PAKTOB, MOHITHIA, 3aKOHOB M TEOPETUUECKUX MOJIOKEHUM, TOCTYITHBIX
0000IIEeHNIT MHPOBO33PEHUECKOTO XapaKTepa, Si3bIKa HayKd, B MPHOOIICHUH K
HAyYHBIM METOJaM IMO3HAHUS NMPU W3YUYCHHH BEIIECTB U XUMUYECKUX PEaKLUii, B
(dbopMHUpPOBaHUY U PA3BUTUU MTO3HABATEIFHBIX YMEHUH U UX IPUMEHEHUH B Y4eOHO-
MI03HABATEIBHON M y4eOHO-UCCIIEeI0BATENBCKON NeSTENbHOCTH, OCBOCHUH TPaBUII
0e30macHOTo 0OpallleHus ¢ BEIECTBAMU B OBCEIHEBHON KHU3HH.

[Ipu n3yyeHnn XUMHUU Ha YPOBHE OCHOBHOT'O OOIIET0 00pa30BaHUSI BaXKHOE
3HAYEHHE MPUOOPENH TaKHUE LU, KaK:

. (GopMHUpPOBaHNE MHTEIJIEKTYyaJIbHO Pa3BUTOM JMYHOCTH, TOTOBOU K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOATEILHOMY MPUHSATHIO PEILICHUM,
CHOCOOHOH alanTUPOBATHCS K OBICTPO MEHSIOUIUMCS YCIOBUAM KU3HU;

. HAIpaBJIEHHOCTh OOYy4YeHUs Ha CHCTEMAaTHYECKOE MpPUOOIICHUE
oOyyaromuxcss K CaMOCTOATEIbHON IMO3HABATENIbHOM JIE€ATENbHOCTH, HAYYHBIM
MeTOoJlaM TO3HaHUs, (HOPMHUPYIOIIUM MOTHBAIMIO M Pa3BUTHE CIHOCOOHOCTEH K
XUMUU;

. o0OecrieyeHue  yCJIOBUM,  CHOCOOCTBYIOUIMX  NPUOOPETEHUIO
OOy4aroIMMHUCSl ~ OMNbITa  Pa3HOOOpPA3HOW  AESATENbHOCTH, TMO3HAHUS W
CaMOMNO3HAHUS, KIIIOUYEBBIX HABBIKOB (KJIIOYEBBIX KOMIETEHIUI), HMEIOLIUX
YHUBEPCAIBHOE 3HAUECHHE JIJIS1 PA3JIMYHbIX BUJIOB J€ATEIbHOCTH;

. dbopmupoBaHre 0o0mIe (PYHKUMOHATBHOW M €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM YHCJIE YMEHHH OOBACHATH M OLCHMBATh SIBJICHUS
OKPYAIOIIEr0 MHpA, UCIOJIb3Ysl 3HAHUS U OIIBIT, IOJYYEHHbIE NPHU H3yYECHUU
XUMHH, NPUMEHSITh MX NpPHU pEHICHUH NpoOJiieM B TOBCEAHEBHOW XU3HU U
TPYAOBOU JIESITEIBHOCTH;

. dopMupoBaHue y oOOydarolUXcsi T'yYMaHHUCTHUYECKUX OTHOILEHUH,
NOHMMAaHHS UEHHOCTU XMMHUYECKUX 3HAHUM JUIsi BBIPAOOTKH SKOJOTHYECKH
1eJIeCO00pa3HOro MOBEACHUS B OBITY U TPYJIOBOM MAESATENBHOCTH B IIEJIAX
COXPAaHEHHUS CBOETO 3I0POBbS U OKPYIKAIOIIEH TPUPOTHOM CPEBI;

. pa3BUTHE MOTHBALIUM K OOYYEHHUIO, CTIOCOOHOCTEN K CAMOKOHTPOJIIO
U CaMOBOCIHMTAHMIO Ha OCHOBE YCBOCHHS OOILEYEIOBEUECKMX LEHHOCTEMH,
TOTOBHOCTH K OCO3HaHHOMY BBIOOpY MpOQUiIsS U HANPABIECHHOCTH JalbHEHIIEro
oOyueHus.

OO0miee 4YMCIIO YacoB, OTBEICHHBIX IS HM3yYCHHUS XUMHH Ha YpOBHE
OCHOBHOTO 00I1IeT0 00pa3oBaHus, cocTaBisieT 136 yacoB: B 8-M kiacce — 68 4yacoB
(2 yaca B Hezento), B 9-M kinacce — 68 yacoB (2 yaca B HEZCIIO).

Jlist peanv3alii porpamMMbl UCIOJIB3YIOTCS YYEOHHMKH, JOMYILIEHHBIE K
WCIIOJIb30BAaHUIO TIPU PEATM3ALNN HMMEIOUIMX TOCYJAaPCTBEHHYIO AKKPEIUTALIUIO



00pa3oBaTeNbHBIX MPOTrPaMM HAuYaJIbHOTO OOILEro, OCHOBHOTO OOIIETO, CPEIHETO
ob1uiero o0pa3oBaHMs OpraHU3aLMSIMU, OCYIIECTBISIOIIMMHU 00pa30BaTEIbHYIO
NEeATEIbHOCTb, MPUKa30M Munnpocsemenus ot 26.06.2025 Ne 495:

. Xumus, 8 knacc/ I'abpuensa O.C., OctpoymoB WU.I'., Cnankos C.A.,
AO «M3patensctBo "[IpocBemienue »;

. Xumus, 9 knacc/ I'abpuensa O.C., OctpoymoB U.I'., Cnankos C.A.,
AO «M3patensctBo "[IpocBemienue »;

DneKTpoHHBIE 00pa30BaTeNbHBIE PECYPCHI, JOMYIICHHBIE K MCIIOJIb30BAHUIO
IpU peaan3alui UMEIOIUX TOCY/IapCTBEHHYIO aKKpPEAUTALMI0 00pa30BaTeIbHBIX
oporpaMM HaydajabHOrOo OOIIEro, OCHOBHOTO OOIIEro, CpeaHero OoOIIero
oOpazoBanus npukazoM Munnpocsemienus ot 18.07.2024 Ne 499:

. Xumus, 8 kimacc, ®PI'AOY HAIIO «Akagemuss MUHNOPOCBEIICHUS
Poccuny;

. Xumus, 9 knace, ®I'AOY IO «Axagemuss MUHOPOCBELICHUS
Poccumny;

. DNeKTpoHHBIM 00pa3oBaTeNbHbI pecypc «JloMamHue 3agaHus.
OcHoBHOe oOmIee oOpa3zoBanue. Xumus», 89 kmacc, AO «M3marenbcTBO
"IIpocBemienue' »;

. Tpenaxep «O06nako 3HaHui». Xumuda. 8 kiacc, OO0 «PuU3UKOH
JIaby;

Conep:xkanue y4eOHOIro npeamera



8-i1 ki1acce
IlepBoHaya/ibHbIe XUMHYECKHE TOHATHS

[Ipenmer xumun. Posb XuMuu B )KU3HU YeloBeKka. XUMHUS B CHCTEME HayK.
Tena u BemiecTtBa. du3nMueckue CBOMCTBA BEIIECTB. ArperaTHOE COCTOSHHUE
BemecTB. [loHsATHE O MeTOHax MO3HAHUS B XUMHUH. UMCTHIE BellecTBa M CMECH.
CrniocoOnI pa3jeneHus: cMecei.

ATOMBI M MOJICKYJIBL. Xumudeckne 3ieMeHThl. CHMBOJBI XHMHYECKHX
QJICMCHTOB. HpOCTBIe H CJIO0XXHBIC BEIICCTBA. ATOMHO-MOJ’IGKy.TDIpHOG YUCHUC.

Xumudeckas GopMyna. BaleHTHOCTP aTOMOB XHMHMUYECKHX JJIEMEHTOB.
3aKkOH IIOCTOSIHCTBA cocTaBa BemlecTB. (OTHOCHUTEIBHAsA aTOMHasg Macca.
OTHOcUTeNbHAsT MOJICKYJIsIpHas Macca. MaccoBasi 10Ji1 XUMHUYECKOTO dJIEMEHTa B
COCTUHCHMU.

KomnuectBo BCIICCTBA. Moib. MOHHpHaH Macca. B3aumocBs3b KOJIN4YCCTBA,
MAaCCbl M YHCIAa CTPYKTYPHBIX CIWHHI] BCIICCTBA. Pacuersr mo (bOpMYJIaM
XUMHNYCCKUX COGI[PIHGHHﬁ.

Ou3znyecKre U XUMUYECKUE SABJICHHS. XUMUYECKas PEeaKIUsl U €€ MPU3HAKH.
3aKOH COXpAaHEHMsI MacChl BELIECTB. XUMUYeckHe ypaBHeHUs. Krnaccudukarms
XUMHUUYECKUX PEaKIUi (COeTMHEHMS, Pa3JI0KEHUS, 3aMEIIeHUsI, OOMEHa).

XUMUYEeCKUMN IKCIIEPUMEHT:

3HaKOMCTBO C XMMHUYECKOH MOCYI0#, MpaBmiiaMu pabOTHl B 1aboparopuu u
npueMaMu oOpalieHus ¢ JIabopaTOPHBIM 00OPYIOBaHHEM, U3yUEHHE M OMHCAHUE
duznyecKkux CBOMCTB OO0pa3lOB HEOPraHWYECKHX BEIIECTB, HAOIIOCHUE
¢u3nueckux (IJIaBJIEHUE BOCKA, TasHUE JbJA, pPAacCTUPAHHE caxapa B CTYIIKE,
KUTICHWE W KOHJEHCAIUS BOJBI) U XMMHUYECKHUX (TOpEHHE CBEYM, MPOKATNBAHUE
MEIHOW MPOBOJIOKH, B3aMMOCHCTBHE MeJia C KUCIOTOM) SBICHUM, HAaOI01eHue 1
ONKCaHUE NPU3HAKOB MPOTEKAHUS XUMUYECKUX peakuuil (pas3iiockeHue caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIIOTHI C XJIOPHUIOM Oapwsi, pa3iokeHHe T'MIpOKCcHIa
menu (I1) mpu HarpeBanum, B3auMOJISHCTBHUE JKelie3a ¢ pacTBopoM coiu meau (11),
U3y4YEHHE CIOCOOOB pa3JesieHHs CMeced: ¢ MOMONIbI0 MarHura, (uibTPOBaHUE,
BbIMIapMBaHUeE, JUCTWLIALUSA, XpoMaTtorpadus, IpOBEACHHE OUUCTKH TMOBAPEHHOMN
CONMM, HaONIOJGHHE W  OMNHCAHHWE  pPe3yJIbTaTOB  MPOBEACHHUS  OIBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHHUS MacChl, CO3JaHHE MOJEJIEH MOJeKyI
(IIapOCTEePKHEBBIX ).

BaxkHeniuue npeacTraBuTe M HEOPraHUYECKUX BellecTB



Bosnyx — cmech razoB. CoctaB Bo3ayxa. Kuciaopon — sJeMEeHT M IPOCToe
BemecTBo. HaxoknmeHue kucimopoma B Tpupoae, (U3UYECKHE W XUMHUYECKUE
cBoictBa (peakiuu ropeHus). Oxcunabl. Ilpumenenune kucnopoaa. CrocoObl
MOJIYYCHHUST KHUCIIopoAa B J1abopaTopuu W TPOMBINIUICHHOCTH. KpyroBopor
Kucaoposa B mpupojie. O30H — aIoTpoIHas MOAU(UKALINS KHCIOPO/Ia.

TernoBoit 3hdekT XUMHUECKOW peakli, TEPMOXUMHUUYECKHE YpaBHEHUS,
9K30- W HHAOTEPMHUYECKHE peakuuu. TOomIMBO: yroiab M MeTaH. 3arps3HeHUue
BO3/lyXa, YCWJICHHE MAPHUKOBOTO 3(pdekTa, pazpyiieHrne 030HOBOTO CIOSI.

Bopopon — snemeHT M mpocTtoe BemecTBO. Haxoxaenue Bomopoaa B
npupoze, Gu3nIecKre 1 XUMUIECKHNE CBOWCTBA, MPUMEHEHHE, CTIOCOOBI ITOTyYSHUSI.
Kucnots! u conm.

MOHHpHBIfI 00BbeM Tra3oB. PacueTsl N0 XMMHYECKHUM YPaBHCHUSM.

Odusnyueckne CBOWCTBA BOoabl. Boma kak pactBopurenb. PacTBOpSL
HacpilieHHbIe M HEHACBIIIEHHBIE PAcTBOpPbL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas n10is BemecTBa B pacTBOpe. XMMHUYECKHE CBOKMCTBA BOABL. OCHOBaHUSI.
Pose pacTBOpOB B mpuUpoZie U B KU3HU 4YelloBeKa. KpyroBopoT BOAbI B IPUPOJE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OYMCTKA MPUPOJHBIX BOJI.

Knaccudukanus neopranmdeckux coenuuenuid. Oxcuabl. Kiaccudukanus
OKCUJIOB:  cojeoOpasyroniue (OCHOBHBIE, KHUCIOTHBIE, aM(pOTEpHBIE) U
HecosieoOpasyromue. Homenkmarypa okcuaoB. Du3MYECKHE W XUMHYECKUE
CBOMCTBA OKCUJIOB. [lonmyueHnne okcuaos.

OcunoBanus. Krnaccudukarusi OCHOBaHUMN: IIENOYM W HEPACTBOPHUMBIC
ocHOBaHusA. HomeHkiarypa ocHoBaHuii. PU3NUECKHE U XUMHYECKUE CBOMCTBA
ocHoBaHuU. [losyyeHre oCHOBaHUM.

Kucnotel. Knaccudukanust kuciaor. Homenknarypa kuciaor. @uznyueckue u
XUMHYECKHE CBoOMcTBAa KHUCIOT. Psn aktuBHocTH MeTawtoB H.H. bekerosa.
[lonydeHnne KUCIoT.

Conu. Homenknatypa cosieil. @u3nueckue 1 XMMHUECKHUE CBOMCTBA COJIEH.
[Tomyuyenue couei.

['eneTnyeckas CBsI3b MEXKIY KJIACCAMU HEOPTraHUYECKUX COCTMHEHMUI.
XUMHUYECKUMN IKCIIEPUMEHT:

Ka4yeCTBEHHOE OTPEACIICHUE COJCPKAHUS KUCIOPO/a B BO3AyXe, MOIyUCHNUE,
coOupaHue, pacro3HaBaHWE W W3YYCHHE CBOWCTB KHCIOpOna, HaOI0IeHNE
B3aMMOJICCTBHS BEIICCTB C KHUCJIOPOJOM M YCIOBUS BO3HMKHOBEHHUS U
IpeKpalieHus TOpeHus (1oXkapa), 03HaKOMJICHHE ¢ 00pa3IiaMu OKCHIIOB U OTTCAHHE



UX CBOWCTB, IMOJy4YeHUE, COOMpaHHE, paclo3HABaHUE W M3YYCHHE CBOWCTB
BOJIOpoJia (ropeHue), B3aumo/ierictsue Bojopoaa ¢ okcuaom meau (II) (BozmoxxHo
UCIIOJIb30BaHUE BUI€OMATEPUAIIOB), HAOIIOAEHHE 00PA3I[OB BEIIECTB KOJINYECTBOM
1 monp, uccienoBaHHE OCOOCHHOCTEH pACTBOPEHHS BEIIECTB C Pa3ITUYHON
PacTBOPUMOCTBIO, MPUTOTOBJICHUE PACTBOPOB C OINPEACICHHOM MAacCOBOU JOJIEH
PAacCTBOPEHHOI'O BEIIECTBA, B3aMMOJCHCTBHE BOJIbI C MeETa/UlaMH (HAaTpueM U
KaJIbIMeM) (BO3MOXKHO  MCIOJIb30BaHUE  BHJIEOMATE€pPHANIOB), HCCIIEJOBAaHUE
00pa3l0B HEOPTraHUYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB, HAOIIOIEHNE U3MEHEHHUSI
OKpPAaCK{ MHAMKATOPOB B PACTBOPAX KUCIOT U IIEJI0UeH, U3yUYeHUEe B3auMOIeHCTBHUSI
okcuga meau (II) ¢ pacTBOpoM cepHON KHUCIOTHI, KHUCIOT C METalIaMH, PEaKIIHii
HEUTpaIu3aliyu, MOJYyYEeHHUE HEPacTBOPUMBIX OCHOBAHUM, BBITECHEHHUE OJIHOTO
MeTajuia IPyruM U3 pacTBOpPA COJIU, PEIICHUE SKCIEPUMEHTANBHBIX 33]1a4 10 TEME
«BaxHeiinme Ki1accbl HEOPTaHUYECKUX COCTUHEHUIY.

Iepuonuuecknii 3axkoH u Ilepuoauyveckass cucreMa XUMHYECKHX
ieMeHToB JI.U. MenneineeBa. CrtpoeHue aromMoB. XHMMHUYECKAsi CBSA3b.
OxucaNTEeILHO-BOCCTAHOBUTEILHbIE PeAKIIMU

[lepBble MONBITKM KiIAacCU(PUKALUMU XUMUYECKUX 3JeMeHTOB. [loHsATHE O
Ipynnax CXOIHBIX JJIEMEHTOB (IIEJIOYHBIE M IIEIOYHO3EMEIbHBIE METAJUIbI,
rajioreHbl, HHEPTHBIE Ta3bl). DIEMEHThI, KOTOPbIE 00pa3yloT aM(OTEpHbIE OKCUABI
Y THUJIPOKCHU/IBI.

[Tepuonuueckuii 3akoH. llepuonnueckas cucTeMa XUMHUYECKUX 3JIEMEHTOB
OU. MenneneeBa. KoporkonepuogHass W JIMHHONEpHOJHAS  (HOPMBI
[Tepuoanueckon cucrembl xumuueckux 3iiemeHToB .M. Menaeneesa. Ilepuoas u
rpynmbl. U3NYECKU CMBICI MOPSAIKOBOTO HOMEPA, HOMEPOB MEPUOJIa U TPYHIIbI
AJIIEMEHTA.

Crpoenne atoMmoB. CoctaB aTOMHBIX Anep. M3otonel. OnexkTponsl. CTpoeHUE
ANEKTPOHHBIX  000J04eK aroMOB NepBbIX 20 XUMHUYECKHUX  DJIEMEHTOB
[lepnognueckonn cucrembl .M. Menneneea. XapakTepucTHKa XUMHYECKOTO
AJIEMEHTA T10 ero noyoxeHuro B [lepuoanyeckoit cucreme [1.11. Menaeneena.

3aKOHOMepHOCTI/I HU3MCHCHHUA paanyCa aTOMOB XHUMHYCCKHUX JJICMCHTOB,
METANIMYECKUX U HEMETAJUIMUYECKUX CBOMCTB 10 I'pyIinaM 1 IIepuogam.

3nauenue [lepuoamueckoro 3axkona u [leprpoandyeckoi CHCTEMbBI XUMUYECKUX
DJIEMEHTOB JUI pa3BUTHUs Hayku U MpakTuku. .M. MenneneeB — ydeHbIl U
IPAKIAHUH.

Xumuyeckass cBsi3b. KoBaneHTHast (MmOJisipHasT W HEMOJISIpPHAsi) CBSI3b.
DJIEKTPOOTPULIATENTLHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAA CBSA3b.

CrerneHn OKHUCJICHUA. OKHCIUTEIIFHO-BOCCTAHOBUTEIILHBIC pEaKIuun.
Hpoueccm OKHCJICHHS M BOCCTaHOBJICHUS. OKHUCIINTEIIM 1 BOCCTAHOBUTEIIH.



XUMUYECKUMN IKCIIEPUMEHT:

M3y4yeHue oOpa3loB BEUIECTB METAUIOB M HEMETAJUIOB, B3aUMOJICHCTBHE
TUJAPOKCUJA ILIMHKA C pPAacTBOpaMU KHUCJIOT M IWIEJOYEH, MPOBEICHHUE OIBITOB,
WUTIOCTPUPYIOUIUX ~ TPUMEPHl  OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIX  peakluin
(ropenue, peakiuy pas3ioKeHUs, COSTUHEHU).

Me)KIIpeI[MeTHbIe CBA3H

Peanmm3zanuss MeXnpeaMETHBIX CBSA3€M NMPU U3YYEHUM XMMHUHU B 8-M Kilacce
OCYILECTBIISIETCSl 4E€pe3 HCIOJb30BaHUE KaK OOIIMX €CTECTBEHHO-HAay4HbIX
NOHATUH, TAK W NOHATHUH, SIBISIOIIMXCS CUCTEMHBIMU JUIS OTAEIBHBIX NPEIMETOB
€CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO01muMe ecTeCTBEHHO-HAYYHbIE TIOHITHS: HAYYHbIN (akT, TMIIOTE3a, TEOPHUs,
3aKOH, AaHaJU3, CHHTE3, Kiaccu(ukanusi, MNEePUOJUYHOCTb, HAOJIIOJEHUE,
DKCIEPUMEHT, MOAECIUPOBAHUE, U3MEPEHHUE, MOJIEIIb, SIBJICHUE.

®du3uKa: MaTrepusi, aToOM, OJJEKTPOH, IMPOTOH, HEUTPOH, HOH, HYKIH],
M30TOMBI, PaJUOAKTUBHOCTh, MOJICKYJa, AJCKTPUYECKUN 3apsil, BEIIECTBO, TEJO,
0o0beM, arperaTHoe COCTOSIHHUE BEIIEeCTBa, ra3, (PU3MYECKUE BEIMYMUHBI, €IUHHUIIBI
M3MEpPEHMSI, KOCMOC, TIJIaHEThI, 3Be3/1bl, COJIHIIE.

buonorus: porocunres, apixanue, ouocdepa.

['eorpadusi: armocdepa, rtumpochepa, MUHEpaNIbl, TOPHBIE TOPOJIbI,
MOJIE3HBIE UCKOMAEMBbIE, TOILIUBO, BOJIHBIE PECYPCHI.

9-i1 KJi1acc
BemecTBO M XMMHUYECKasl peaKkuus

[lepnonnueckuii 3akoH. lleproanueckas cucTeMa XHUMHUYECKUX 3JIEMEHTOB
J.N. MenneneeBa. CtpoeHre aToOMOB. 3aKOHOMEPHOCTH B M3MEHEHUW CBOWCTB
XUMHUYECKUX PJIEMEHTOB MEPBBIX TPEX NEPUOJIOB, KAJIUSI, KAJIBIUS U KX COCAMHEHUN
B COOTBETCTBUU C TIOJIOXKEHHEM »JJIEMEHTOB B llepuomnueckoil cucreme u
CTPOEHHUEM UX aTOMOB.

CtpoeHue BeliecTBa: BUIbI XUMHYECKOW CBSI3U. THIBI KPUCTAIIMYECKUX
PEIIETOK, 3aBUCUMOCTh CBOWMCTB BEIIECTBA OT THIIA KPUCTAJNIMYECKON PEIICTKU U
BUJIa XUMHUYECKOM CBS3H.

Knaccudukanus 1 HOMEHKIIaTypa HEOPTaHUYECKUX BEIIECTB. XUMHUUYECKUE
CBOMCTBA BENIECTB, OTHOCSIIUXCA K Pa3JIMYHBIM KJIaCCaM HEOPraHUYECKHUX
COEIMHEHUM, TEHETUYECKAs CBSI3b HEOPraHMYECKUX BEILECTB.



Krnaccudukanus XuMU4ecKuX peakiuii o pa3inyHbIM NpU3HaKaMm (110 YUCITY
U COCTaBy YYacTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIJIOBOMY 3(PQeKTy, IO
VU3MEHEHUIO CTENEHEN OKHUCIEHUS XMMHYECKUX 3JIEMEHTOB, IO 0OpaTUMOCTH, IO
YYACTHIO KaTajau3aropa). DK30- U IHAOTEPMUUYECKUE PEAKLIUU, TEPMOXUMUYECKHE
yYpaBHEHUS.

[Tonsitue o0 ckopocT Xumuuecko peakuuu. [loHsTHe 00 0O0paTUMBIX U
HEOOpaTUMBIX XMMHUYECKUX peakuusx. [loHATHEe 0 TOMOTE€HHBIX M T'e€TepOreHHBIX
peakuusx. [lonsitue o karanuze. [lousitue o xumudeckoM paBHoBecHU. DaKTOPHI,
BIUSIONINE HAa CKOPOCTh XHMHMUYECKOW pEaKIMH M TOJO0KEHHE XHUMHUYECKOIro
paBHOBECHSI.

OKHCIINTEIIFHO-BOCCTAHOBUTEIBLHBIC pcaKnuu, BHGKTpOHHBIﬁ Oaanc
OKHCJIHUTEIIbHO-BOCCTAHOBUTEILHOU PCAKIUU. CocraBneHue ypaBHCHI/Iﬁ
OKHUCIIUTCIBHO-BOCCTaAHOBUTCIIbHBIX peaKuHﬁ C HCIIOJIb30BaAHHUCM MECTOOa
QJICKTPOHHOI'O OajaHca.

Teopus AEKTPONUTUIECKON TUCCOLHUALUU. DIIEKTPOJIUTHI U HEAIEKTPOJIUTBHI.
Katnonsl, annoHsl. MeXaHU3M IHCCOLMAIIMU BEIIECTB C PA3JIMYHBIMHA BUIAMU
xuMuueckoil cBsa3u. Crenenp aqucconuanuu. CUiabHbIE U C1a0ble SJIEKTPOIUTHI.

PeaKI_[I/II/I MOHHOT0 OOMeHa. Y CIIOBHUS IMPOTCKaHUA peaKHI/Iﬁ HOHHOTI'O O6M€Ha,
IIOJIHBIC W COKPAIICHHBIC HNOHHBLIC YPAaBHCHUA peaKHHﬁ. CBolicTBa KHCJIOT,
OCHOBAHUM U COJICH B CBETE HpG,Z[CTaBHCHHﬁ 00 BHGKTpOJII/ITI/I‘{eCKOﬁ JUuCConralm.
KauecTtBeHHbBIC PCAKINH Ha HOHBI. [TonsiTue o T'uapoJIn3e COJICH.

XUMHYECKUI IKCIIEPUMEHT:

O3HAaKOMJIEHHE C MOJENSMU KPUCTAIUIMUECKUX PEHIETOK HEOPraHMYECKUX
BELIECTB — METAJUIOB U HEMETauloB (rpadura M anamasza), CJIOKHBIX BEIECTB
(x70pHuaa HaTpUs ), UCCIIEJOBAHUE 3aBUCHUMOCTH CKOPOCTH XUMHUYECKOM peakluu OT
BO3JCHCTBUS  pa3iMyHBIX  (PAKTOPOB, MCCIEAOBAHUE  BJIEKTPOINPOBOJHOCTU
pPacTBOPOB BELIECTB, POIECCa TUCCOLUAIINN KHCIIOT, IIeJI0Yel 1 cosiei (BO3MOKHO
UCIIONb30BaHUE BHUACOMATEPUAJIOB), TPOBEACHHUE OIBITOB, HWILTIOCTPUPYIOIINX
NPU3HAKM TNPOTEKAHMS] peakuid HMOHHOro obOmeHa (oOpa3oBaHuE OcCalka,
BBIJICTICHUE Ta3a, OOpa3oBaHHWE BOJbI), OMBITOB, WUTFOCTPUPYIOIIUX MPUMEPHI
OKHCIIUTETHbHO-BOCCTAHOBUTENIBHBIX peakiuii (TOpeHne, peakiuu pasloKeHus,
COCMHEHMsI), pACIO3HABAaHWE HEOPTraHMYECKHX  BEHIECTB C  TOMOIIBIO
KauyeCTBEHHBIX PEaKIMii Ha HOHBI, PEIICHNE SKCTIEPUMEHTAIBHBIX 3a]1ad.

HemeTaJiibl 1 UX COeAMHEHUS

OOmiass xapakTepucTuka rajqoreHoB. OCOOCHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue M (pu3MYecKhe CBOMCTBA MPOCTHIX
BEILECTB — rAJION€HOB. XMMHUYECKHE CBOMCTBA Ha MpUMeEpeE XJopa (B3auMOEHCTBIE
C MeTajulaMH, HeMeTaJlaMu, uienodamu). XuopoBojopor. ConsHas KUCIOTa,



XUMUYECKHUE CBOICTBa, TMOJyuyeHue, mnpuMmeHenue. JleiictBue xyopa U
XJIOPOBOJOPOJIa HA OPraHU3M uYenoBeKa. BaxHelie XJIOpUIbl U UX HAXOXKICHUE B
MIPUPOJIE.

O6mas xapakrepuctuka 371eMeHTOB VIA-rpymnmbl. OCOOGEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CtpoeHue u (U3MUYECKUE CBOMCTBA
MPOCTHIX BELIECTB — KUCIOPOAa U cepbl. AJUIOTPOITHbIE MOAU(DUKAIIMN KUCIOPOIa
U cepbl. XuMU4eckue cBoilcTBa cepbl. CepoBOIOPOJ, CTpOCHUE, (PU3MUECKHE U
XUMUYECKUE cBOMCTBA. OKCHABI CEpPbl KaK MPEACTABUTENIN KHUCIOTHBIX OKCHIIOB.
Cepnas kucnota, Gpu3ndecKkue 1 XUMUYECKUEe CBOMCTBA (00I11e KaK MPeCTaBUTENSA
KJlacca KUCIOT U crneurduueckue). XUMHUECKUE PEaKlMH, JISKAIIUe B OCHOBE
IPOMBIIIJICHHOTO CIOco0a MOJNy4eHHsI CepHOM KucnoThl. IlpuMeHnenue cepHoO
KUCJIOThL. COJM CEepHOM KHUCIOTHI, KAa4eCTBEHHAs peaklMs Ha CyJb(ar-HOH.
Haxoxnenue cepsl M €€ COCOUHEHUM B MPHUPOJE. XHUMHUYECKOE 3arpsi3HEHUE
OKpYXalolllel Cpelbl COECOUHEHUSIMU Ccepbl (KUCIOTHBIE AOXKAM, 3arps3HEHHE
BO3/IyXa U BOJOEMOB), CIOCOOBI €ro MPeI0TBPAIICHUS.

OO0masi xapakTepucTHKa 31eMeHTOB VA-rpynmnbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEpHbIE CTEMEHH OKUCIECHUA. A30T, paclpoCTpaHEHHE B MPUPOJIE,
¢uznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B npupojie. AMMHaK, ero
busznyecKkre u XMMHUYECKHE CBOMCTBA, ONyuyeHue U npuMenenne. Conu aMMOHUS,
uX QU3NYECKUEe U XUMUYECKUE CBOICTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHHS. A30THas KHCIIOTa, €€ TOody4deHHe, QU3NYECKUEe U XUMUYECKUE
cBOMcTBa (0OIIME KaK TMPEICTaBUTENs Kjacca KHUCIOT U cruenuduueckue).
Hcnonb30BaHME HUTPATOB U COJIE aMMOHMSI B KaU€CTBE MUHEPAIbHBIX yI0OPEHUIA.
XVWMHYECKOE 3arps3HEHNE OKPYIKAIOIIEH Cpebl COEAMHEHUAMHU a30Ta (KUCIOTHBIC
JOKIM, 3arpsi3HEHHE BO3[yXa, MOuBbl M BojgoeMoB). docdop, amIoTpornHbie
moaudukammu docdopa, Guznyueckne U xumudeckue cpoiictBa. Okcun gocdopa
(V) u dochopnas kucnora, pU3NUYECKUE U XUMHUYECKHUE CBOMCTBA, IMOIYy4YECHUE.
Hcnonb3oBanue (hochaTtoB B KauecTBE MUHEPATBHBIX yI00PEHHUI.

O6mas xapakrepuctuka 371eMeHTOB [VA-rpynnbl. OcOGEHHOCTH CTPOCHHUS
aTOMOB, XapaKTE€pPHbIE CTENIEHU OKUCIEHUS. Y TIIepO/1, AJTIOTPONHbIE MOU(DUKAIIUY,
pacnpocTpaHeHue B IpHUpoAe, PU3NYECKUEe U XUMUYECKHUE CBOMCTBA. AJICOpOLHS.
Kpyrosopor yriepona B mnpupoje. Oxcunbl yriepoaa, ux (uMyeckue u
XUMUYECKHE CBOWCTBA, JIEWCTBHE Ha JKUBBIE OPraHU3Mbl, [OJy4YE€HUE U
npUMeHEHUe. DKOJIOTHYECKHe MPoOJIeMbl, CBsI3aHHbIE ¢ OKcUaoM yriepona (IV),
TUMOTe3a TJI00ATBHOTO MOTEIUICHHUS KIMMaTra, MapHUKOBBIN 3G dexT. YroiapHas
KHCIIOTAa U €€ COJHM, WX (PU3NYeCKHe W XHWMHYECKHE CBOWMCTBA, MOJyYCHUE U
npumeHenue. KadecTBeHHass peakiuss Ha KapOoHaT-woHBL. Mcmonb3oBaHue
KapOOHATOB B OBITY, MEUITMHE, TPOMBIIIJICHHOCTH M CETbCKOM XO035HCTBE.

[lepBoHavasibHbIE MOHATHS 00 OPraHUYECKUX BEUIECTBAX KaK O COEAMHEHUSIX
yriaepoaa (MeTaH, 3TaH, 3TUJIEH, alleTUIEH, YTAHOJ, ININLEPHH, YKCYCHAsl KUCIIOTA).
[IpupogHble HMCTOYHUKU YIJIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTh),



MPOAYKThI WX TepepaboTku (O€H3WH), UX POJb B OBITY W IPOMBIIIJIEHHOCTH.
[TonsiTne 0 OMOJIOTMYECKN BAXKHBIX BEIIECTBAX: KUpax, OeNKax, yrieBojax — U X
poli B OKM3HM UEJOBEKa. MaTepuaabHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTaHUYECKUX COCITMHCHUM.

Kpemuwmii, ero Qusnueckue W XUMHYECKHE CBOHCTBA, IIOJYYCHHE M
npuMeHeHue. CoeuHeHusI KpeMHuUs B mpupoe. OO1iue npeacTaBiIeHus 00 OKCHUJIC
kpeMmuus (IV) u kpemuueBoit kuciore. CHIMKATHI, UX UCIOJIb30BaHUE B OBITY, B
IIPOMBIIIUICHHOCTH. BakHEHIME CTpOMTENbHBIC MaTepuajbl: KepaMHKa, CTEKIIO,
IeMEeHT, OeToH, kene300eToH. IIpobGiembl  0G€30MacHOrO0  MCIOJIb30BAHUS
CTPOUTEIHHBIX MAaTEPHAIIOB B MIOBCETHEBHON KU3HHU.

XuMHYeCKUM IKCIICEPUMEHT:

U3y4eHre 00pa30B HEOPraHMUECKUX BEIIECTB, CBOMCTB COJITHON KUCIIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJI-MOHBI U HAOIOCHHUE MPU3HAKOB
UX TPOTEKAHMS, OMBITHI, OTpa)karore (QU3NYeCKHe W XUMHUYECKHE CBOWCTBA
rajJjlor€eHOB M WX COEIMHEHHH (BO3MOXKHO HCIIOJIb30BAHUE BHUAECOMATEPHUATIOB),
O3HaKOMJIEHUE C 00pa3aMu XJIOPUIOB (TaJIOT€HUIOB), O3HAKOMIICHHUE ¢ 00pa3iiaMu
Cepbl M €€ COEAUHEHUSMU (BO3MOXXHO HCIOJIb30BaHUE BHJIEOMATEPHAIIOB),
HaOJII0ICHUE Tpoliecca 0OyIIMBaHUs caxapa MoJl JEHCTBUEM KOHIIEHTPUPOBAHHOM
CEpHOM KHCIJIOThI, U3YYEHUE XUMUUYECKIX CBOMCTB pa30aBIE€HHON CEPHOM KUCIIOTHI,
IIPOBEICHHE KAYECTBEHHON PEaKIMU Ha CyJb(aT-uOH U HAOMIOACHUE MTPU3HAKA €€
IPOTEKaHus, O3HAKOMJIEHUE C (U3NYECKUMHU CBOMCTBaMM a3ota, ¢ocdopa U HX
COEMHEHMH (BO3MOKHO HCIIOJIb30BAHKE BUAEOMATEPUAIIOB), 00pa3llaMyu a30THBIX
u (dochopHbIX yaoOpeHui, molydeHne, coorupanue, pacro3HaBaHUE U U3y4YEHUE
CBOIMCTB aMMHaKa, IMPOBEJCHHE KAYECTBEHHBIX pPEAKIMH HAa HMOH aMMOHHUS H
docdar-uoH W U3ydYeHHE TPU3HAKOB UX MPOTEKaHUs, B3aUMOJCIHCTBHUE
KOHIIEHTPUPOBAHHOM a30THOM KHCIOTHI C MeAbl0 (BO3MOXKHO HCIOJB30BaHUE
BUJICOMATEPHUATIOB), HM3y4YEHHE MOJEeNeH KpPUCTAUIMYECKUX pEUIeTOK anmasa,
rpaduta, QymwiepeHa, O3HAKOMJICHHE C MPOIECCOM aJcopOlMH PacTBOPEHHBIX
BEILIECTB AKTHUBUPOBAHHBIM YTJEM M YCTPOMCTBOM MPOTHBOrasza, IOIy4YEHUE,
coOupaHue, paclio3HaBaHUE M M3YUYEHUE CBOMCTB YTIJIEKHUCIOTO rasa, MpOBEICHUE
KauyeCTBEHHBIX PEaKIuii Ha KapOOHAT U CUJIMKAT-UOHBI U U3yUeHHE MPU3HAKOB MX
NPOTEKaHUsl, O3HAKOMJIEHWE C MPOAYKIMEH CHUIMKATHOM MPOMBIIUIEHHOCTH,
pelIeHre 3KCHEPUMEHTANBHBIX 3aja4y Mo TeMe «BakHellme HeMeTamibl U HX
COEIMHEHHUSD.

MeTaiibl 1 UX COEAMHEHUS

OO611as xapakTepucTuKa XMMHUYECKUX 3JIEMEHTOB — METAJIJIOB HA OCHOBAHUHU
ux mnosioxxkeHus B Ilepuoanyeckoil cucreMe XUMHUYECKUX diiemeHTtoB J[.U.
MenpeneeBa u ctpoeHusi aToMoB. CTpoeHHe MeTauioB. Meramndeckasi CBsi3b U
METaJUIMYecKass  KPUCTAUIMYECKass  peleTka.  JJEKTPOXUMUYECKHA  psl
HaMpsHKeHUH MeTawtoB. Ou3nyeckue U XMMUYECKHUe CBOMCTBAa MeTayuioB. OO0mue



crocoObl ToyydeHus: MeTayioB. [loHATHE O KOpPPO3UM METAIJIOB, OCHOBHBIE
CIIOCOOBI 3aITUTHI MX 0T KOppo3uu. CriiaBsl (CTallb, 9yTYH, TIOPATIOMUHUNA, OpPOH3a)
U UX IPUMEHEHHE B OBITY U MIPOMBIILICHHOCTH.

[Ilenounsle MeTaIIbL: MOJOXKEHHE B [lepuoanyeckoil cucteMe XUMUYECKUX
saneMmeHToB J[.MI. MeHneneeBa, CTpo€HHE MX aTOMOB, HaXOXJAECHHUE B MPUPOJIE.
dusnyeckue U XMMHUYECKUEe CBOMCTBA (Ha mpuMepe HaTtpus U Kaus). OKCUAbl U
TUJAPOKCUABI HATpusd W Kanus. [[puMeHEHue MIeJOYHBIX METaUIOB M X
COEJIMHEHUH.

[[lenouyno3eMenbHbIE METAJUIbl MarHuid MW KajblUi: IIOJOKCHHE B
[lepnognueckon cucremMe XumMuiIecknx ineMeHnToB [[.M. MenneneeBa, ctpoeHne ux
aTOMOB, HaXOXAeHUE B pupoje. Pru3ndeckue U XMMUYECKUE CBOMCTBA MArHus U
Kajpus. Baxkneimme coequHeHNs! Kaablus (OKCUA, TUIPOKCU, coin). XKecTKoCcTh
BOJIBI M CIIOCOOBI €€ YCTpaHEeHHUS.

AJFOMUHUAN: TTOJIO)KEHKE B [leproinueckon cucteMe XUuMUYECKUX JJIIEMEHTOB
JA.W. Menneneesa, CTpOCHME aTOMa, HAxXOXKJICHHWE B mpuponae. Pusnyeckue u
XUMUYECKHE CBOMCTBA allOMUHUSI. AMQPOTEpHBIE CBOMCTBA OKCUAA U THAPOKCHIIA
AITFIOMUHUSL.

Kenezo: nonoxkenue B Ilepuoguueckoil cUCTeME XMMHYECKUX 3JIEMEHTOB
.. MenpaeneeBa, CTpOCHUE aTOMAa, HAXOXAEHHE B mpuponac. Pusnueckue u
XUMHYECKHE CBOMCTRA kene3a. OKCUIbI, TUAPOKCUIBI U con xkenesa (11) u xemnesa
(III), ux cocraB, CBOMCTBA U MMOJyYCHHE.

XUMHYECKUI IKCIIEPUMEHT:

O3HAaKOMJIEHHE ¢ oO0pa3llaMd METaNIOB M CIUIABOB, WX (HU3UYECKUMU
CBOMCTBAMHU, H3yUYCHHE  PE3YJbTAaTOB  KOPPO3UU  METALIOB  (BO3MOIXKHO
WCIIOJIb30BAaHUE BHJICOMATEPHAIOB), OCOOCHHOCTEH B3aUMOJECUCTBUS OKCHUIA
KaJIblIU W HATpPUs C BOJOM (BO3MOXKHO WCIOJIB30BAHME BHJIEOMATEPHAIIOB),
HCCIICIOBAaHUE CBOMCTB YKECTKOHM BOJBI, MPOIIECCa TOPEHUS *Kelle3a B KUCIOPOJIe
(BO3MOXXHO  HCIIOIB30BAHWE  BHJACOMATECPUAIOB), TPHU3HAKOB  TPOTECKAHUS
KaueCTBEHHBIX PEAKIIM HAa MOHBI: MarHUs, KaIbITUs, aTIOMHUHIS, ITMHKA, skene3a (1)
u xenesa (II), menu (II), HaOmoneHue M omMHCaHUE MPOIECCOB OKPAIIUBAHUS
IJJAMEHU HWOHAMHU HATpHsl, Kajdusd W Kalblusg (BO3MOXKHO HCIIOJIb30BAHUE
BHJICOMATEPHAIIOB), UCCIIEAOBaHKE aM()OTEPHBIX CBOWCTB THIPOKCHIA ATFOMUHHUS 1
THIPOKCH/IA [IMHKA, PEIICHHE DKCIIEPUMEHTAIBHBIX 3a7a4 1o Teme «BakHelmme
METaJUTbl U X COCTUHCHUS.

XuMHuS M OKpPYKAKOLIAA cpeaa

BemectBa 1 Marepuasibl B MOBCEJHEBHOW XU3HU 4YelloBeKa. besomacHoe
WCIIOJI30BaHUE BEILIECTB U XMMHUUYECKUX peakiuii B ObITy. [lepBas momoib npu
XAMHUYECKUX 0KOTaxX U OTPABJICHUSIX.



XHUMHUUYECKOE 3arps3HEHUE OKpyXKarolei cpeabl (ImpenenbHas JOMyCTUMAst
KOHIIeHTpalus Beilects, nainee — [1/IK). Ponb xuMuu B pemieHnn 3K0JIOTMYECKUX
npooJieM.

XUMHUYEeCKUMN IKCIIEPUMEHT:

U3yueHre oOpa3loB MaTepHalioB (CTEKJIO, CIIaBbl METAJIOB, IMOJIMMEPHBIC
MaTepHuabl).

Me)KIIpeI[MeTHbIe CBA3H

Peaﬂmauym MCKIIPCAMCTHBIX CBSI3EH IIpu U3Yy4YCHUU XUMHU B 9-m knacce
OCYHCCTBIACTCA 4YCPC3 HUCIIOJIb30BAHUC KaK O6HII/IX CCTCCTBCHHO-HAYYHbIX
HOHHTHﬁ, TaK " HOHHTHﬁ, ABJIAIOINUXCA CUCTCMHBIMHA U1 OTACIIBHBIX ITPCAMCTOB
CCTCCTBCHHO-HAYYHOI'O IIUKJIA.

OO01mue ecTecTBEHHO-HAYYHBIC MOHATHSA: HAYYHBIM (pakT, TUIIOTE3a, 3aKOH,
TEOpHs, aHalu3, CHHTE3, KiaccuduKaius, IepUOIUIHOCTh, HaOJIOICHHE,
AKCTIICPUMEHT, MOJICIMPOBAHUE, H3MEPEHHUE, MOJIeb, SBJICHUE, MapPHUKOBBIN
s eKT, TEXHOIOTHS, MaTCPHUAIBI.

®dusuka: Martepusi, aToM, OHJIEKTPOH, MNPOTOH, HEUTPOH, HOH, HYKIIHU]I,
W30TOIbI, PaJUOAKTUBHOCTh, MOJICKYJa, 3JIEKTPUYECKUM 3apsiji, MPOBOJHUKH,
MOJYTPOBOJHUKH, JUAJEKTPUKH, (POTOSJIEMEHT, BEIIECTBO, TEJNO, OOBEM,
arperaTHoe COCTOSIHUE BEIIECTBa, ra3, pacTBOP, pACTBOPUMOCTh, KpUCTAILLINYECKast
pelieTka, CIuiaBbl, (PU3NYECKUE BEIUYUHBI, €IUHUIIBI W3MEPEHUS, KOCMUYECKOE
MIPOCTPAHCTBO, MIAHETHI, 3B€3/bl, COJIHIIE.

buonorus: ¢orocuntes, apixanue, O6uocdepa, d3KOCHCTEMa, MUHEPATLHBIC
yAOOPEHHS, MUKPO3JIEMEHTBI, MAKPOIJIEMEHTBI, TUTATEIHLHBIC BEIICCTBA.

I'eorpadusi: armocdepa, ruapocdepa, MUHEpasbl, TOPHBIE TOPOJBI,
M10JIE3HbIE UCKOIAaeMbl€, TOIJIUBO, BOJAHBIE PECYPCHI.

IlnannpyemMble pe3y/ibTaThl OCBOCHUSI Y4eOHOI0 IpeaMera

JINYHOCTHBIE Pe3yJIbTATHI

JIM4HOCTHBIE PE3yNbTaThl OCBOEHUS TMPOrPaMMbI OCHOBHOTO OOIIIETO
o0pa3oBaHUs JOCTUTAIOTCS B XOJe OOy4YeHUs XUMHUHU B €IUHCTBE Yy4eOHOU U
BOCIIUTATEBHOUN JIESITEIIBHOCTH B COOTBETCTBUU C TPATUIIMOHHBIMH POCCUUCKUMU
COITMOKYJIbTYPHBIMH M JYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, TPUHSITBIMU B



06H.ICCTBC InpaBpujIaMM MW HOPMaMH IIOBCACHHUSA U CHOCO6CTBYIOT mpoueccam
CaMOIIO3HaHM1:A, CAMOPA3BUTHA U COIUATIN3alluN o6yanomec;L

JIM4HOCTHBIE  pe3yJbTaThl  OTPAXAalOT  TOTOBHOCTh  OOyYarOIIMXCA
PYKOBOJCTBOBAaTbCS CUCTEMOM IIO3UTHBHBIX ILICHHOCTHBIX OPHEHTALUM W
pacILIMpEeHUe OIbITa ACATEIBHOCTH HAa €€ OCHOBE, B TOM YHUCJIE B YACTHU:

1) MNAaTPUOTUYIECCKOI'0O BOCIIMTAHUA

LIEHHOCTHOTO OTHOUIEHHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY
M HAy4YHOMY HACJICAWI0, TOHWMAaHUS 3HAYEHUs] XUMHYECKOM HAayKh B IKU3HU
COBPEMEHHOI'0 OOIIEeCTBA, CIIOCOOHOCTH BJIAACTh JIOCTOBEpHOM HHGOpMAIUEH O
MEPEIOBBIX JIOCTHXKEHUSIX M OTKPBITUAX MHUPOBONM W OTEUECTBCHHOW XHMMWH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTPOMCTBE MUpa U OOIIECTBA;

2) rpaaaHCKOr0 BOCIIMTAHUSA:

NPEICTAaBICHUS O COIMAIBHBIX HOPMax M MpaBWIAX MEXKIMYHOCTHBIX
OTHONIIEHUHN B KOJUIEKTUBE, KOMMYHUKATHUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  Yy4eOHO-HUCCIEOBATEIbCKOM, TBOPUYECKOW M JAPYIHMX  BHUAAX
JESATETbHOCTH, TOTOBHOCTM K Pa3HOOOpPa3HOM COBMECTHOW JEATEILHOCTH IPH
BBITIOJIHEHUU YYEOHBIX, TO3HABATEIBHBIX 3aJlay, BBIMOJHEHUH XUMHUYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YUEOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
Y B3aMMOTIOMOIIIH B MPOILIECCE ATON yUeOHOM AeSTETLHOCTH, TOTOBHOCTH OLICHUBATh
CBOC MOBEACHUE M TMOCTYNKH CBOUX TOBAPUILEH C TO3UIMKM HPABCTBEHHBIX U
MPABOBBIX HOPM C YYETOM OCO3HAHMUSI TIOCIIEICTBUIN MTOCTYIIKOB;

3) HEHHOCTH HAYYHOTI'0 MIO3HAHMSA:

MHPOBO33PEHYECKUE TPEACTABICHUS O BEIIECTBE U XMMHYECKOW pPEaKIIMH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO PAa3BUTHSI HAYKH U COCTABIISIONIUE
OCHOBY JIJIi TIOHUMAHHS CYIIHOCTH HAy4YHON KapTHUHBI MUpPA, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJIBI, B3aUMOCBS3SIX YEIOBEKA C
MPUPOIHOM CPEJIO, O POJIM XUMHUHU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

MO3HaBaTEIbHbIC MOTHUBBI, HAIPABJIECHHBIC HA TOJYUYCHUE HOBBIX 3HAHUM 110
XUMHH, HEOOXOJMMBIC IS OOBSICHEHHUS HAOJI0/IaeMbIX IMPOIECCOB M SIBJICHUM,
MO3HABATENIbHON, MH(DOPMAIMOHHOM M YHUTATEIbCKOW KyJIbTYpbhl, B TOM YHCIIE
HABBIKOB CaMOCTOSITEIbHOM pal0OThl C YYEOHBIMH TEKCTaMH, CIPABOYHOU
JUTEpPaTypor, JOCTYIHBIMH TEXHUYECKUMHU CpPEeACTBaMH HHQPOPMAIMOHHBIX
TEXHOJIOTHH;

WHTEpeC K OOYUYeHHWIO W IO3HAHUIO, JIFOOO3HATEIHHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K €caMOOOpa3OBaHMIO, TPOCKTHOW U  MCCIEIOBATEIHCKOM
JESTSIIBHOCTH, K OCO3HAHHOMY BBIOOPY HAIIPABICHHOCTH M YPOBHS OOyYCHUS B
JTaJIbHEUIIIEM;



4) hopMupoBaHUs KYJIbTYPbI 310POBbSI:

OCO3HaHWE IIEHHOCTH JXM3HU, OTBETCTBEHHOTO OTHOIICHHUS K CBOEMY
3I0pPOBBIO, YCTAHOBKH Ha 370pPOBBIM 00pa3 >KU3HU, OCO3HAHHWE TMOCIEACTBUU M
HEIPUATUE BPEIHBIX MPUBBIYCK (YIOTPEOICHHS aIKOTOJIS, HAPKOTUKOB, KYpEHUs),
HEOOXOJMMOCTH COONIOJICHUS] TMpaBuid O€30MacHOCTH TIpU  OOpaIleHHH ¢
XUMHUYCCKUMH BEIIECTBAMHU B OBITY U PCAIbHOMN KU3HU;

S) TpyA0BOr0 BOCIIMTAHUS:

MHTEPEC K MPAKTUUECKOMY U3YUYEeHHIO podeccuii U Tpyaa pa3InyHOro poja,
yBaXXEHUE K TPYAY U pe3yjbTaTaM TPYI0BOH I€ITEIbHOCTH, B TOM YHCJIE Ha OCHOBE
OPUMEHEHUsT  NPEIMETHbIX 3HAaHWM 1O  XUMHHM, OCO3HAHHBIM  BBIOOP
WHIUBUyJIbHON TPAEKTOPUU MPOJOHKEHUST 00pa30BaHUsl C YYETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
yCHEenHOU MpodhecCuoHaIbHOM ASSTENHHOCTA U Pa3BUTHS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTH aJalITUPOBATHCS B MTPOGECCUOHAIBHOU CpeIe;

6) PK0JIOrHYeCcKOro BOCIMTAHUS

HKOJIOTMYECKH LIe€JIecO00pa3HOe OTHOIIEHUE K MPUPOAE KaK HCTOUYHUKY
JKU3HM Ha 3emile, OCHOBE €€ CyLIECTBOBAaHMS, NIOHMMAaHUE [IEHHOCTH 3I0POBOIO U
Oe3omacHOro o6Opasza KH3HU, OTBETCTBEHHOE OTHOILIEHHE K COOCTBEHHOMY
(GU3MYECKOMY M TICUXUYECKOMY 3[0POBbIO, OCO3HAHUE LIEHHOCTU COOJIIOJIEHUS
npaBui 0€30MACHOTO MOBEAEHUS ITPU padOTe C BEIIECTBAMM, a TAK)KE B CUTYyalUsX,
YTPOXKAOIINX 310POBbIO U )KU3HU JTIOEH;

CIIOCOOHOCTH TIPUMEHSTh 3HAHUS, MOJy4aeMble TPU U3YYCHUH XUMHH, IS
pELICHUS 3a/1a4, CBSA3aHHBIX C OKPY’KAIOLIEH MPUPOJHONU CPEIOH, ISl MIOBBILIEHUS
YPOBHSI  DKOJIOTUYECKOW  KyJbTYpPhI, OCO3HAHUS TJOOAIBHOTO  XapakTepa
HKOJIOTHYECKUX MPOOJIeM M IMyTel HUX peHIeHUs MOCPEACTBOM METOI0B XHUMHH,
JKOJIOTUYECKOTO MBILIUIEHUS, YMEHUSI PYKOBOJACTBOBATHCS UM B IO3HABATEIIbHOM,
KOMMYHHMKATUBHOW U COIMAJIBHOMN TTPAKTHUKE.

MeranpeamMeTHblie pe3yabTaThl

B cocraBe MeranpeaMETHBIX PE3yJIbTaTOB BBIAEISAIOT 3HAYUMBIE IS
(dbopMHpOBaHKS MUPOBO33pEHUS OOIICHAYYHbIE TOHATHS (3aKOH, TEOPHsl, TPUHLIMII,
TUI0TE3a, PaKT, CUCTEMA, IPOLIECC, SKCTIEPUMEHT U Ap.), KOTOPBIE UCIOJIB3YIOTCS B
€CTECTBEHHO-HAYYHBIX y4EOHBIX MpEIMETax W MO3BOJSIOT HAa OCHOBE 3HAHUU M3
ATUX TPEIMETOB (POPMUPOBATH MPEACTABICHUE O LEJOCTHOM HAyYHOU KapTHUHE
Mupa, M yHHUBEpCAJIbHbIE  Yy4yeOHbIE  JEHCTBUA (mo3HaBaTeIbHBIE,
KOMMYHUKATUBHBIE, PETyJSITUBHBIE), KOTOpblE 0OecneunBaroT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUJIAHUPOBAHHMIO M OCYILECTBIECHUIO Y4eOHOU
NEeSATEITbHOCTH.



ITo3HaBaTe/ibHbIE YHHBEPCAJbHBbIE YUeOHbIE AeiiCTBHS
Ba3oBble Jijornueckue 1eicTBUA:

YMCHUA HCIIOJIB30BATh IMPUCMBI JIOTHYCCKOTO MBIIJICHUSA IIPH OCBOCHHU
3HAHMU: PaCKPbBIBATh CMBICIT XHUMHUYCCKUX MOHSITUI (BBII[CJUITI) HUX XapPaKTCPHBIC
IIPpU3HAKHW, YCTAHABJIIMBATH B3aHMMOCBA3bL C APYIHMH HOH}ITHHMI/I), HCIIOJIBb30BaTh
IIOHATHUA AJIA 00BSICHECHUS OTACJIBbHBIX CI)EIKTOB u ﬂBHCHHﬁ, BBI6I/IpaTB OCHOBAHUA U
KpUTCpUH OJIA Knaccn(bmcaunn XUMHUYCCKHUX BCIICCTB U XHMMHYCCKUX peaKuHﬁ,
YCTAaHABJIMNBATh INPUINHHO-CICACTBCHHLIC CBA3U MCKIAY 00BEKTaMU HU3Yy4YCHUS,
CTPOUTH JIOTHYCCKUC PACCYKIACHUSA (I/IHI[yKTI/IBHBIC, ACAYKTUBHEIC, I10 aHaJ'IOFI/II/I),
JACJaThb BbBIBOJbBI U 3aKJIIFOYCHUI,

yMEHUE TPUMEHSITh B IIpollecce TIO3HAHUS TOHATHS (MpPEeIMETHbIE M
MeTaIpeJIMETHbIC), CHMBOJIMYECKHE (3HAKOBBIE) MOJIETH, UCIIOJIb3yEMbI€ B XUMUH,
peo0pa3oBbIBaTh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJCIIbHbBIE TIPE/ICTABIICHUS —
XUMHUYECKUN 3HAK (CHMMBOJ DJIEeMEHTa), XuMudeckas GopMmysia U ypaBHEHHE
XUMHUUYECKON peaklny — MpU PEIICHUH y4eOHO-ITO3HABATENbHbBIX 33J1ad, C YYETOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISBIATh M XapaKTepU30BaTh CYIICCTBEHHbIC
MPU3HAKUA U3yYaeMbIX OOBEKTOB — XUMUUYECKUX BEIIECTB U XUMHYECKUX PEAKIIUM,
BBIABJISITh  OOILIME€  3aKOHOMEPHOCTH, MPUYUHHO-CICJICTBEHHBIE CBSI3M U
MPOTUBOPEYUHS B M3yUaeMbIX MIPOIIECCAX U SBJICHUSIX.

Ba3oBhlIe ucciieqoBareLCKue J1eCTBUA:

YMCHHC HCIIOJIB30BATh ITOCTABJICHHBIC BOIIPOCHI B KAa4YCCTBC HHCTPYMCHTA
ITIO3HAaHHA, a TAKXKEC B KQUCCTBC OCHOBBI AJIsA (bOpMI/IpOBaHI/ISI T'MIIOTE3bI 110 IIPOBCPKE
IMPaBUJIbHOCTH BbBICKA3bIBACMbIX CY)KlleHI/II\/’I;

NpUOOPETEHHE OIbITa MO TJIAHUPOBAHHIO, OPraHU3allud U TPOBEIACHHIO
YUYEHUYECKUX DKCIEPUMEHTOB, YMEHHE HaOlIoAaTh 3a XOJOM Ipoliecca,
CaMOCTOATEILHO MPOTHO3UPOBATH €0 PE3yJbTaT, (POPMYIHPOBATH 000OIIECHUS U
BBIBOJIBI IO Pe3yJIbTaTaM MPOBEIECHHOTO OIbITa, UCCICOBAHMS, COCTABIATH OTYET
O MpOJIeTTaHHOM padoTe.

Pabora c nndopmanueii:

yMEHUE BBIOMpATh, aHAIU3UPOBATh M MHTEPIPETUPOBATH HH(POPMAIIUIO
pPa3TUYHBIX BUIOB U (OPM MPECTABICHUS, MTOIyIaeMyI0 U3 Pa3HBIX UCTOUYHUKOB
(Hay4YHO-TIOMYJIIpHAs ~ JTUTEpaTypa XUMHUYECKOTO COJCpXKaHUS, CIPABOYHBIC
MOCOOMsS, PECypChl HWHTEPHETA), KPUTHYCCKH OICHWBATh NPOTHBOPCUYHMBYIO U
HEJIOCTOBEPHYIO UH(POPMAITHIO;

yMEHUE MPUMEHSTh Pa3IndHbIe METOJBI U 3alpOChl MPU TOUCKE W 0TOOpE
uH(OpPMAIIMU U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOIUMBIX JJIsi BBIMOJTHEHUS
y4eOHBIX W TIO3HABATEIBHBIX 3a7a4 OMPEICTICHHOTO THUIIA, TPHOOPETEHHE OMBITA B



00JIaCTH  UCHOJb30BaHUS  HMH(OPMAITMOHHO-KOMMYHUKATUBHBIX — TEXHOJIOTHIA,
OBJIQJICHUE KYJIbTYPOU aKTUBHOTO MCIIOJIB30BAHUS PA3TUYHBIX TTOUCKOBBIX CUCTEM,
CaMOCTOSITENIFHO BBIOUpATh ONTUMANBHYIO (hOpMY MpeAcTaBIeHUS UHDOpMALIUU U
WLTIOCTPUPOBATh peEIIaeMble 3aJaydl HECJIOKHBIMU CXEMaMH, JHarpaMMaMH,
npyrumu popmamu rpaduku ¥ UX KOMOWHAIUSMU;

YMEHUE HCIONb30BaTh M AaHAJIM3UPOBATh B Tpolecce Y4eOHOW W
UCCJIEIOBATENCKON JEATEIPHOCTH MUH(MOPMAIMIO O BIUSHUU MPOMBIIICHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIIOPTa HA COCTOSIHUE OKPY’KAIOIIEH MPUPOIHOM
Cpellbl.

KOMMYHI/IKaTl/IBHbIe YHUBEPCAJIBHBIC y‘leﬁﬂble I[CﬁCTBI’IH:

yMEHHUsI 3aJaBaTh BOIPOCH (B XoJe auaynora W (WiIM) TUCKYCCHH) IO
CYILIECTBY 00CY>KaeMOil TeMbI, (HOPMYITUPOBATH CBOM MTPEIIOKEHHS OTHOCUTEIHEHO
BBITIOJIHEHUS MPEJIOKEHHOM 3a/1a4K;

YMEHHSI  NPEACTABIATH  IOJYYEHHBIE  pPE3yJbTaThl  IMO3HABATEIBHOU
JNEATEIBHOCTH B YCTHBIX M IHCBbMEHHBIX TEKCTAX; JelaTh IPE3CHTALUIO
pE3yIbTATOB BBINOJHEHUS XMUMHYECKOTO 3KCIEPUMEHTa (1a00paTOPHOTO ONBITA,
71a00paToOpHOIl pabOTHI [0 UCCIIET0BAHUIO CBOICTB BEILIECTB, YUEOHOTO IPOEKTA);

YMEHHSI Y4YeOHOTO COTPYJHHYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABATEIbHOM W MCCIEOBAaTEIbCKOM  JACSATENBbHOCTH MpPU  PELIECHUU
BO3HHMKAIOIIMX MPOOJEM Ha OCHOBE yuyeTa OOIIMX HMHTEPECOB M COrJIACOBAHUS
no3uuuid (00CyXIeHHsl, OOMEH MHEHUSMHU, MO3IOBBIE IITYPMBI, KOOPAHHAIIUS
COBMECTHBIX JEHCTBUM, OINpEICICHUE KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJTHEHHOUN paboThI U Ap.).

PeryisiTuBHbIC YHUBePCAJIbHbIC YUeOHbIE 1eiiCTBUSA:

YMEHUE CaMOCTOSITEIBHO ONpPEAENATh LENU JeATEeIbHOCTH, MIaHUPOBATh,
OCYUIECTBJISATh, KOHTPOJIUPOBATh M MPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO
NesATEIbHOCTh, BBIOMpaTh Harbonee 3PpPeKTUBHBIE CIOCOOBI pelleHns Y4eOHbIX U
MO3HABATENIbHBIX 33/1a4, CaMOCTOSITEIbBHO COCTaBJISATh WJIM KOPPEKTHPOBATH
MPEUIOKEHHBIM  QJITOPUTM  JCHUCTBUUA INPU BBINOJHEHUU 33JaHUN C Y4YETOM
MOJIYYeHUs] HOBBIX 3HAHUU 00 M3y4yaeMbIX OOBEKTaX — BEILECTBAX W PEAKIUSIX,
OLIEHUBATh COOTBETCTBUE IIOJIyYEHHOTO pe3yJbTaTa 3asBJICHHOW LEIH, YMEHHUE
MCIT0JIB30BaTh ¥ aHAIIM3UPOBATH KOHTEKCTBI, IPEJIAraeMble€ B YCIOBUU 33]IaHUN.

IIpexmeTHbIE Pe3yJIbTATHI



B cocraBe mpeaMeTHBIX pPe3yJbTaTOB II0 OCBOCHHUIO 00s3aTEIBLHOIO
COJEpKaHusl, YCTAaHOBJIEHHOTO MJaHHOW QeaepanbHON paboueil mporpamMmon,
BBIJICIISIIOT: OCBOCHHBIE OOYYarONIMMUCS HAy4HbIC 3HAHHS, YMEHHUS U CIIOCOOBI
JneucTBul, cnenuduueckue A OpeAMETHONM obnactu  «XHUMUS», BB
JNEATEIbHOCTH IO  IOJYYEHWIO HOBOTO  3HAaHWS, €ro  HHTEPHPETALNH,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YICOHBIX U HOBBIX CUTYyaITUsIX.

8-i1 ki1acce

K koniry oOyueHust B 8-M KJjacce mpeiaMETHBIE pe3yJibTaThl HA 0a30BOM
YPOBHE JOJIKHBI OTPaKaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIMNXCSI YMEHUM:

. pacKpbIBaTh CMBIC OCHOBHBIX XHUMHUYECKHUX TIOHSATUW: aTOM,
MOJIEKYJIA, XUMUYECKHUI JIIEMEHT, ITPOCTOE BEUIECTBO, CI0KHOE BEUIECTBO, CMECh
(omHOpOAHAS M HEOJHOPOAHAs), BAJIEHTHOCTh, OTHOCHUTEJIbHAS AaTOMHAas W
MOJIEKYJISIpHAsE Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIPHASI Macca, MaccoBas
JI0JI1 XUMHUYECKOTO 3JIEMEHTA B COEIMHEHUH, MOJISIPHBIA 00bEM, OKCHUJI, KUCIIOTA,
OCHOBAHHE, COJIb, DJIEKTPOOTPULIATEILHOCTh, CTENEHb OKHUCIIECHUSA, XUMUYECKAs
peakuusl, KiiacCu(puKauus peakinii: peakiii COeUHEHUS, PEAKIUU PA3I0KEHUS,
peaklMH 3aMEIIEHUs, peakuuu OOMEHa, 3K30- M JIHAOTEPMHUYECKUE PEaKIIMH,
TeI1oBOM 3(PheKT peakiuu, sIpo aToma, AJIEKTPOHHBINM CIOM aToMma, aTOMHas
opOuTanb, paguyc aroMa, XUMUYECKas CBs3b, NOJSIpHAs W HEMOJspHas
KOBaJICHTHAs CBsI3b, MOHHAS CBSI3b, MOH, KATMOH, aHHOH, PaCTBOP, MacCOBAas 101
BellecTBa (MPOLIEHTHAS KOHIIEHTPAIlUsI) B PaCTBOPE;

. WJUTIOCTPUPOBATHh B3aWMOCBSI3b OCHOBHBIX XMMHUYECKUX MOHITHU U
MPUMEHSTH 3TU NOHATHUS MPU OMKUCAHUU BELIECTB U UX MPEBPALICHUI;

. WCIIOJIb30BaTh XUMHUUYECKYI0 CHUMBOJIMKY JJISI COCTaBJICHUS (hOPMYII
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

. ONpEJENSTh BAJICHTHOCTh AaTOMOB DJJIEMEHTOB B  OMHApHBIX
COCIMHEHUAX, CTEMEHb OKHUCJICHUS HJIEMEHTOB B OWHAPHBIX COCIUHCHUSX,
MPUHAJIEKHOCTH BEIIECTB K ONPEACICHHOMY KJIacCy COeAMHEHU 1Mo ¢hopmMyam,
BUJI XUMHYECKOW CBsi3M (KOBaJEHTHAs W HWOHHAs) B HEOPTraHUYECKUX
COCIMHEHUSX;

. packpbiBaTh cMbIch llepnoamueckoro 3axkona /.M. Menpneneesa:
JIEMOHCTPUPOBATh  MOHMMAHWE  TEPUOJUYECKOM  3aBUCUMOCTH  CBOMCTB
XUMHUUYECKUX DJIEMEHTOB OT MX MoJoxeHus B [lepuoanueckoit cucrteme, 3aKOHOB
COXpPaHEHMSI MacChl BEIIECTB, MOCTOSIHCTBA COCTaBa, ATOMHO-MOJIEKYJISIPHOTO
y4EHMs], 3aKOHa ABOraipo;

. OMMMCHIBATh U XapaKTepH30BaTh Ta0auHyto dhopmy [leproamaeckoit
CUCTEMbl XUMUYECKHUX 3JIEMEHTOB: pa3IN4aTh MOHITHUS «IJ1aBHasg noArpynmna (A-
rpynmna)» u «mobounas noarpynna (b-rpynma)», mansie U OOJbIIHE EPUOIDI,
COOTHOCHTH OOO3Ha4YeHUs, KOTOpble uMeroTcss B Tabnune «llepumomnyeckas
cuctemMa xumuuyeckux oanemeHtoB .M. MenneneeBa» ¢ 4YKMCIOBBIMU
XapaKTepUCTUKAMHU CTPOCHUS aTOMOB XMMMUYECKHX 3JIEMEHTOB (COCTaB U 3apsij
a1ipa, 00IIee YUCIIO0 AIEKTPOHOB U PacHpeIeICHUE UX MO SJIEKTPOHHBIM CIIOSIM);



. KJacCU(PUIIMPOBATh XUMHUYECKHE DJIEMEHTbl, HEOPraHUYECKHe
BEILIECTBA, XUMHUYECKUE PEAKIIUH (TI0O YUCITY U COCTAaBY YYaCTBYIOUIUX B PEAKIIUU
BEIIECTB, 10 TETJIOBOMY 3PPEKTY);

. XapakTepu3oBaTh (OMUCHIBaTH) OOIIME XUMHUYECKHE CBOWCTBA
BCIIECTB  Pa3MYHBIX  KJIacCOB, TMOATBEpKAash  OMUCAHUE  MPUMEPAMHU
MOJIEKYJISIPHBIX YPaBHEHHUI COOTBETCTBYIOIINX XUMUUECKUX PEAKIINNA;

. MPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT UX
KaueCTBEHHOI'0 COCTaBa, BO3MOKHOCTH MPOTEKAHUSI XUMUYECKUX MPEBPAIICHUN B
Pa3INYHBIX YCIOBUSX;

. BBIYHCIIATh OTHOCUTENIBHYI0 MOJIEKYJSIPHYIO U MOJISIPHYIO MAacChl
BEII[ECTB, MACCOBYIO JOJI0 XMMHUYECKOTO 3JIEeMEHTa Mo (opMysie COeAUHECHHUS,
MacCOBYIO JIOJIIO BEUIECTBA B PAacTBOPE, IMPOBOJIUTH PACUEThl MO YpPABHEHHIO
XUMHUYECKOM peaKInu;

. MPUMEHSITh OCHOBHBIE OMEpPAIMU MBICIUTEIBHON JEATEILHOCTH —
aHaJu3 U CHUHTE3, CpaBHEHHE, 000O0IIEHNE, CUCTEeMATH3aIuI0, KiIacCU(UKAIIUIO,
BBISIBJICHUE TPUYUHHO-CIICICTBEHHBIX CBS3€H — J1JIsl U3yUYE€HUS] CBOMCTB BEIIECTB U
XUMHUUYECKUX PEaKIUii, €CTECTBEHHO-HAYYHbIE METO/IbI TO3HAHUS — HAOJIIOJICHUE,
U3MEpPEHUe, MOACIUPOBAHUE, IKCTIEPUMEHT (PEAJIbHBIM U MBICIICHHBIN );

. CIENOBATh IMpaBUJIaM IOJB30BAHUS XHMHUYECKOM TOCYJIOW U
71a00paTOpHBIM 000PYOBaHUEM, a TAKKE MIpaBUiiaM O0OpaIleHUs C BEIIECTBAMU B
COOTBETCTBUM C MHCTPYKUUSIMH IO BBITIOJIHEHUIO JTAOOPATOPHBIX XMUMHYECKUX
OTBITOB IO TMOJYYEHUI0O M COOMpaHHUIO Ta3000pa3HbIX BEHIECTB (BoJaopoAa M
KHCIIOPOJia), TPUTOTOBJICHUIO PACTBOPOB C OIPEACIIEHHON MAacCOBOM JI0Jei
pacTBOPEHHOTO  BELIECTBAa, IUIAHUPOBaTh W MPOBOAUTH  XUMHUUYECKHUE
AKCHEPUMEHTHI 10 PACHO3HABAHUIO PACTBOPOB IIEIOYEN U KHUCIOT C MOMOUIBIO
WHUKATOPOB (JaKkMyc, peHoyTanenH, METUIOPaHXK H JIp.).

9-i1 Kj1acce

K koHiy oOyuenus B 9-M Ki1acce mpeaMeTHBIC pe3yJibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIONTUXCSI YMEHUIA:

. PaCKpBIBATh CMBICII OCHOBHBIX XMMHUYECKUX MOHSATUN: XUMUYECKUN
AJIEMEHT, aTOM, MOJIEKYJIa, MOH, KaTUOH, aHHUOH, MPOCTOE BEUIECTBO, CIOXKHOE
BEIIECTBO, BAJEHTHOCTb, DJJICKTPOOTPULIATEIBHOCTh, CTENEHb OKHUCIICHUS,
XUMHUYECKasl peakiusi, XMMHU4YecKasi CBs3b, TEIUIOBOM A(PPEKT peaxiuu, MoJb,
MOJISIPHBIN 00BEM, PACTBOP, JACKTPOIUTHI, HEIJICKTPOIUTHI, SJCKTPOTUTHYECKAS
JIMCCOIIUAIINS, PEaKIIM HOHHOTO OOMEHa, KaTaJln3aTop, XUMUUECKOE PaBHOBECHE,
oOpaTUMbIE W HEOOpaTHMBIC PEAKIUH, OKHCIUTEIHLHO-BOCCTAHOBUTEIIHHBIC
pEaKUHUM, OKHUCIUTENb, BOCCTAHOBUTEIb, OKHUCICHUE U BOCCTAHOBJICHHUE,
aloTponusi, amMQpOTepHOCTh, XUMHUYECKas CBA3b (KOBAJICHTHAs, WOHHAs,



MeTajuInuecKas), KpUCTANIMYecKas pelieTka, KOppOo3us METauioB, CILUIABBI,
CKOPOCTb XMMHMUYECKOM PEaKIUH, NMpeAenbHo Aomyctumas kKoHueHtpauus 11K
BEILIECTBA;

. WUTFOCTPUPOBATh B3aHMMOCBSI3b OCHOBHBIX XHUMHUYECKUX MOHATHH H
MPUMEHSITH 3TU NOHSTUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;

. UCIIOJIb30BaTh XUMUYECKYI0 CHUMBOJIMKY AJII COCTaBICHHUS (POpMyT
BEIIECTB U YPABHECHUN XMMHUYECKUX PEAKIUN;

. ONpENENATh BAJEHTHOCTh W CTEHNEHb OKHCICHUS XUMHUYECKUX
AJIEMEHTOB B COEIUHEHMSX PA3JIMYHOTO COCTaBa, NMPUHAJJIEKHOCTh BEIIECTB K
OTIPEJICTICHHOMY KJIAaCCy COEIMHEHMA Mo (opmyiiaMm, BUJ XUMHYECKOW CBSI3U
(koBaJIeHTHAas, MIOHHAs, METAJUTMYECKasl) B HEOPTaHUUYECKUX COCAMHEHUSX, 3apsl
MOHAa TI0 XHUMHUYECKOW (opmyle, XapakTep cpelbl B BOAHBIX PacTBOpPax
HEOPTaHUYECKUX COEAUHEHUW, TUIl KPUCTALNIMYECKOW PEIIETKH KOHKPETHOTO
BEILIECTBA;

. packpeiBath cMbIci llepuoanueckoro 3akona .M. MenpaeneeBa u
JEMOHCTPUPOBATh €r0 MOHMMAaHHUE: ONMKCHIBATH U XapaKT€PU30BATHh TAOINYHYIO
dopmy Ileproanueckoil CUCTEMBI XUMUUYECKUX 3JIEMEHTOB: Pa3IMyaTh MOHATHS
«rnaBHas noAarpynna (A-rpynmna)» u «mnodouynas noarpynna (b-rpymnma)y, manbie
U OoNbIIME€ TEPUOJBI, COOTHOCUTh OOO3HAYEHHs, KOTOpPbIE HMEIOTCA B
NEPUOINYECKON TaONHIIE, C YHCIOBBIMU XapAKTEPUCTHUKAMU CTPOECHHUS aTOMOB
XMMHUYECKUX 3JIEMEHTOB (COCTaB W 3apsiji sapa, oOLIee YHUCIO 3JIEKTPOHOB U
pacnpeeNeHre UX 10 AIEKTPOHHBIM CIIOSIM), OOBSACHAThH OOIIHE 3aKOHOMEPHOCTH
B U3MEHEHUH CBOWCTB 3JIEMEHTOB U X COCMHEHUH B IpeIeax MajblX EPUOOB
Y TJIABHBIX MOJTPYIII C YYETOM CTPOCHHS UX aTOMOB;

. KJIacCu(UIMPOBaTh XUMHUYECKHE DJIIEMEHTBI, HEOPraHUYECKHE
BEILIECTBA, XUMHYECKUE PEAKINUH (TI0 YUCITY ¥ COCTAaBY YYaCTBYIOIIUX B PEAKIIMU
BEIIIECTB, MO TeIIoBoMy 3(h(eKTy, MO U3MEHEHHUIO CTEMECHEH OKUCIICHUS
XUMHUYECKUX DJIEMEHTOB);

. XapakTepu3oBaTh  (OMUCHIBaTH) oOmMEe U crenudpuyecKue
XUMHUYECKHE CBOMCTBA MPOCTHIX M CJIOKHBIX BEIIECTB, MOJATBEPKAAs] OMUCAHUE
npuMepaMu  MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHHH  COOTBETCTBYIOIIUX
XAMHUYECKUX PEaKIUN;

. COCTaBJISATb YPABHEHUS AJIEKTPOJMTHUYECKON JUCCOLUMALNM KHUCIIOT,
LIEJIOYEN M COJIEH, IIOJHBIE W COKPAILLICHHBIE YPAaBHEHHUS PEAKUU HOHHOIO
oOMeHa, ypaBHEHUS peaklnii, MOATBEPKAAIOIINX CYIIEeCTBOBAaHNE M€HETUYECKOM
CBSI3U MEK]1y BEILIECTBAMHU PA3JIMYHBIX KJIACCOB;

. PACKpbIBaTh CYIIHOCTb OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUI
MOCPEACTBOM COCTABJICHUS 3JIEKTPOHHOTO OaiaHca ITUX PEeaKIuii;

. IPOTHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT UX CTPOCHMS,
BO3MOKHOCTH MPOTEKAHUSI XUMUYECKUX MTPEBPAILICHUN B PA3JIMYHBIX YCIOBUSX;

. BBIYUCIISITh OTHOCHUTENIBHYIO MOJIEKYJIIPHYIO M MOJISIPHYIO MAacChl
BEILIECTB, MACCOBYIO JOJII0 XMMHUYECKOTO 3JIeMEeHTa Mo (opMmysie COeAUHEHMUS,
MAacCOBYIO JIOJIKO BEIIECTBA B PAcCTBOPE, MPOBOAUTH PACUYEThl MO YPABHEHHIO
XAMHUYECKOU PEAKIINH;



. coOMIOaTh TpaBHia IMOJIB30BAHMUS XMMMUYECKOH MOCYJOW H
71a00paTOpHBIM 000PYIOBaHHEM, a TaKKe MpaBuiia oOpallleHus C BEIIeCTBAMU B
COOTBETCTBUHM C WHCTPYKLHUSMHU IO BBITIOJHEHUIO JTAOOPATOPHBIX XUMHUYECKUX
OTBITOB TIO TOJYYEHUI0O U COOMpPAHUIO Ta3000pa3HbIX BEHIECTB (aMMHaKa H
YIJIEKUCIIOTO Ta3a);

. IPOBOJUTH PEAKLUMH, IMOATBEPKIAIOIINE KAYECTBEHHBIN COCTAaB
pPa3IMYHBIX BEUIECTB: PACIO3HABATH OMBITHBIM IIYTEM XJIOPHUA-, OPOMUI-, HOTUA-,
KapOoHaT-, pochat-, CUIMKAT-, CyIbpaT-, THIAPOKCUI-UOHBI, KATHOHBI aMMOHMUSI U
MOHBl UM3YYEHHBIX METaVIOB, NPUCYTCTBYIOIIME B BOJHBIX pacTBOpax
HEOPraHUYECKUX BEILECTB;

. IPUMEHATh OCHOBHBIE ONEPALMU MBICIUTEIBHOU JESATENIBHOCTH —
aHaJlu3 M CHHTE3, CpaBHEHHUE, OOOOILIEHHE, CHCTEMAaTU3alllI0, BbISBICHUE
IPUYUHHO-CJIEICTBEHHBIX CBSI3€il — M UW3Yy4YeHHUs CBOWCTB BELIECTB U
XUMUYECKUX PEAKLU, €CTECTBEHHO-HAYYHbIE METO/IbI TO3HAHUS — HAOJIIOICHHE,
U3MEpPEHHE, MOJICIIMPOBAHUE, SKCIEPUMEHT (peaibHbI U MBICICHHBIN).

Ilepeuennb (koandukaTop) pacnpeaejeHHbIX M0 KJIaccaM MPoBepseMbIX
TpedoBanmii K pesyabraram OOII OO0 u 371eMeHTOB CoAepKAHMS 110 XUMHH
8-i1 KIIACC

IIpoBepsiemble TpeOOBaHud K pe3yiabTaTraMm ocBoenuss OOII

Konx mposepsiemoro

pesyanTaTa IIpoBepsieMble peAMeTHBIE pe3yJbTaThl ocBoenuss OOII OO0

1 ITo Teme: «HepBOHa‘-IaJ'IBHBIe XUMHUYCCKHUEC ITOHATHA

pacKpbIBaTh CMBICI OCHOBHBIX XUMHYECKHUX TMOHSATHH: aroM, MOJeKyJa,
XUMUYECKUN DSJIEMEHT, IPOCTOE BEIIECTBO, CJOKHOE BEIIECTBO, CMECh
(omHOpOAHAS W HEOTHOPOMHAS), BaJECHTHOCTh, OTHOCHUTEIbHAS aTOMHAs H
MOJIEKYJIIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca, MaccoBast

1.1




JIOTISl XUMHUYIECKOTO DJIEMEHTA B COCTUHEHUH, MOJISIPHBINH OOBEM, XUMUUYECKas
peakiusi, KJIACCU(PUKAIUSA peakiuil: peakIud COCAUHCHUS, PCaKIUH
pa3IoKeHHUS, PEaKIMK 3aMEIICHHS, PeaKIuu 00MeHa, SK30- U SHJOTEPMHUYCCKUE
peakiuu, TeruioBod 3(dekr peakuuu, pacTBOp, MaccoBas JOJA BEHIeCTBA
(IporieHTHAS KOHIICHTPAIIHS) B PaCTBOPE

HWIITFOCTPUPOBATh B3aUMOCBA3b OCHOBHBIX XUMHWYECKHUX IOHATHHA 1 IIPUMCHATH

1.2 N
9TH MOHATHA MIPU ONMCAHUH BEIECTB U UX NMPEBPALICHUN
13 WCTIOJIb30BaTh XUMHUYECKYIO0 CUMBOJIMKY AJISI COCTaBIeHUs (POpPMYJ BEILECTB H
' YPaBHEHUN XUMHUYECKUX PEAKLINN
14 PacKpbIBaTh CMBICI 3aKOHOB COXPaHEHHs] MacChl BELLIECTB, IOCTOSIHCTBA COCTaBa,
) ATOMHO-MOJIEKYJIIPHOTO YYEHUS, 3aKOHa ABOraipo
1.5 OTIPEIETISATH BAJIEHTHOCTh AaTOMOB AJIEMEHTOB B OMHAPHBIX COENMHEHUSIX
1.6 KJIacCU(UIMPOBATH XMMUYECKUE PeakLuH (TI0 YMCITY ¥ COCTaBy Y4acTBYIOIINX B
’ pEeaKIH BEIIECTB, IO TeIIOBOMY 3P (HEKTy)
1.7 BBIYHCIISITh OTHOCUTEIHHYIO MOJIEKYJISIPHYIO X MOJISIPHYIO MacChl BEIIECTB
1.8 BBIYHCIISITh MACCOBYIO JOJTF0 XUMHYECKOTO 3JIeMEHTa 0 (hopMyJie COeTMHEHUS,
1.9 BBIYUCIISATh MacCOBYIO JIOJIIO BEILIECTBA B PACTBOPE
1.10 IIPUMCHATDH €CTCCTBCHHO-HAY4YHBIC METOAbI II0O3HaHUA - H36JHOILCHI/IC,
’ H3MEpeHHe, MOICITHPOBAHNE, SKCIIEPUMEHT (peaabHbI U MBICIICHHBIH )
2 ITo Teme: «Baxkneillne npeIcTaBUTEIN HEOPTAHUUYECKUX BELLIECTBY
71 pPacKphIBaTh CMBICII OCHOBHBIX XHUMHYECKHX TIOHSATHHA: OKCHJA, KHCJIOTa,
) OCHOBaHHE, COITb
29 OTIPEACTATh MPUHAJICKHOCTD BEIIECTB K OMPEACIEHHOMY KJIACCY COCTUHEHHMA
' o popmynam
2.3 KJIACCU(HUIIMPOBATH HEOPTaHUIECKHE BEIIECTBA
XapaKkTepu3oBaTh (OMHCHIBaTh) OOIME XHMHUYECKHE CBOWCTBA BEUIECTB
2.4 pa3IMYHBIX KJIAacCOB, IMOATBEPXKIAasA OIMUCAHUE I[IPUMEPAMU MOJIEKYIIAPHBIX
YpaBHEHUI COOTBETCTBYIOLUIUX XUMUYECKUX PEAKIIUMA
IIPOrHO3UpPOBAThH CBOMCTBa BCUICCTB B 3aBHCHMOCTH OT HX Ka4€CTBCHHOI'O
2.5 COCTaBa, BO3MOXXHOCTH MPOTEKAHUS XUMHUYECKUX TMPEBPAICHUN B Pa3INIHBIX
YCIOBUAX
CJIeIOBaTh IMPAaBWJIAM TIOJIb30BaHUSI XMUMHYECKOW TMOCY0M W JTaOOpaTOPHBIM
000pyI0BaHUEM, a TAKXKE MPaBUIaM OOPAIEHHS ¢ BEIIECTBAMU B COOTBETCTBUH
C WHCTPYKIUSIMH TIO BBITIOJHEHHUIO JTAOOPATOPHBIX XHMHYECKHUX OIBITOB TIO
26 MOJTyYEHUI0 U COOMpaHUIO Ta3000pa3HBIX BemecTB (BOAOPOAAa M KHCIOPOJA),
’ IIPUTOTOBJICHUIO PACTBOPOB € OIPENEIEHHON MacCOBOM JI0JIEH pacTBOPEHHOTO
BCIIECTBA, IUJIAHUPOBATH U MPOBOAUTH XHWUMUUYCCKHUEC OKCIICPUMCHTHI II10
pacro3HaBaHUIO PACTBOPOB ILNEIOYEM M KUCIOT C IMOMOIIBI0 HHIUKATOPOB
(;makmyc, heHondrarenH, METHIOPAHXK U IPYyTHE)
2.7 MIPOBOJIUTE PACUYETHI 110 YPABHEHNIO XUMHUYECKON peaKkInu
Ilo teme: «Ilepmommueckuii 3akoH M Ilepmoguueckas cUCTEMAa XUMHUYECKUX
3 anemerToB JI. U. MengeneeBa. CtpoeHne aTroMoB. XHMHUYECKAs CBS3b.

OKHCIUTEIBHO-BOCCTAHOBUTEIIHLHEIC peaKkmum»




3.1

PpacCKpbIBaTh CMBIC]I OCHOBHBIX XUMUYCCKUX TTOHSTHHN: AApO aToMa, BHCKTpOHHBIP’I
clion aToMa, aToOMHas Op6I/ITa.]'IB, paaunyc atoMa, XUMHUYCCKasd CBA3b, IMOJAPpHAd U
HCIOJIApHAasA KOBAJICHTHAA CBA3b, 3JICKTPOOTPUILATCIIBHOCTh, HOHHAA CBA3b, UOH,
KaTHOH, aHNOH, CTCIICHb OKHUCJICHUA

32

KJ'IaCCI/I(I)I/ILII/IPOBaTL XUMHUYCCKHUEC DJICMCHTBI

33

OMKCHIBAaTh W XapakTepu3oBaTh TabamuHyo Gopmy [lepuommueckoi cucTeMsl
XMMHAYECKHUX JIEMEHTOB: Pa3INuaTh IOHATHS «IJIaBHAs MoArpymna (A-rpymma)»
u «nobounas noarpynmna (b-rpymmna)», «Manbie» u «O0IbIINe) MEePUOIbI

3.4

packpeiBaTh  cMmbicn  Ilepuoamdeckoro  3akoHa .M.  Mengeneesa:
JIEMOHCTPUPOBATh  [OHUMAHUE TMEPUOJUYECKON  3aBUCUMOCTH  CBOMCTB
XUMHYECKHX 3JIEMEHTOB OT UX MooxkeHns B [leproandeckoii cucreme

3.5

COOTHOCUTH 0003HAUCHUsS, KOTOphle mMeloTcs B Tabmure «lleprommdaeckas
cucreMa xuMmdeckmx diaemeHtoB .M. MengeneeBa» ¢ 9IMCIOBBIMH
XapaKTEePUCTUKAMHU CTPOCHHSI aTOMOB XUMHUYECKUX AJIEMEHTOB (COCTaB U 3apsij
sqipa, 00IIIee YMCII0 MISKTPOHOB M PACIIPEACICHHUE UX 0 AJICKTPOHHBIM CIIOSIM)

3.6

OIIpEACIIATh CTCIICHb OKHUCJICHUA 3JICMCHTOB B 6I/IHapHI>IX COCAUHCHHUAX

3.7

OTpeAeATh BUJl XUMHUUECKOH CBA3M (KOBaJIEHTHAsI U MIOHHAST) B HEOPTaHUYECKUX
COCIMHEHUAX

IIpoBepsiemble 31eMEHTBHI COIeP:KAHUS

Kon

IIpoBepsieMblii 31eMEeHT COiePKAHUSA

1

HepBOHa‘IaHbHLIC XUMHWYCCKHEC ITOHATHA

1.1

IIpenmet xumuu. Posib XuMuU B 5KU3HU Y€TI0OBEKA. XUMUA B CUCTEME HayK. Tena u
BemecTBa. OU3NYECKUe CBOMCTBA BEIIECTB. ATPEraTHOE COCTOSTHUE BEIIECTB

1.2

ITousitTve 0 Meronax mo3HaHusA B XuMuu. YucTeie BemecTBa U cMecd. CriocoObl
paszneneHust cmecei

1.3

ATOMEI N MOJICKYJIbI. Xumuueckue 3j1eMeHThl. CUMBOJIbI XUMUYECKHUX JIEMEHTOB.
HpOCTLIC " CJI0KHBIC BEIICCTBA. ATOMHO-MOJ’IGKyJ’IprHOG yucHue

1.4

XuMuaeckas Q)opMyna. BajgeHTHOCTP aTOMOB XMMHYECKHX DJIEMEHTOB. 3aKOH
IIOCTOAHCTBA COCTaBa BCIICCTB. OrtHocuTenpHas aToMHas Macca. OTHOCHUTEIbHAS
MOJICKYJIApHadg Macca. MaccoBas J0JIA XUMHUYCCKOI'0 3JIEMEHTA B COCIMHCHU N

1.5

KonngectBo BemectBa. Monb. Momspras macca. B3anmMocBsI3p KOJIHMYECTBa,
Macchl M 4YHMCIAa CTPYKTYPHBIX €JMHHUI] BemiecTBa. Pacuérel mo ¢dopmyiam
XUMHYECKUX COeTMHEHUH

1.6

duznyecKre 1 XUMUYECKUE SBICHUS. XUMHUUECKas Peakys ¥ e€ MPU3HAKU. 3aKOH
COXpaHEHUS MacChl BEIIECTB. XHMUYeckue ypaBHeHus. Kitaccudukarus
XUMHUYECKUX peakuil (COeMHEHNs, pa3ioKeHUs, 3aMeeHHsI, 0OMeHa)

1.7

XUMUYECKUN 3KCIIEPUMEHT: 3HAKOMCTBO C XMMUYECKOW MOCYJION, ¢ MpaBUiiaMU
pabotel B JjabopaTopuu ©W THpuéMaMu oOpamieHus C  JTaOopaTOPHEIM
0o0OpyJOBaHHEM, H3Y4YeHHE U ONUCaHHWE (HU3MYECKHX CBOMCTB 00pa3LoB
HEOpPraHMYeCKNX BEIeCTB, Habmo ieHne pusndyeckux (IUiaBlieHHE BOCKA, TasTHUE
JIBJIa, pacCTHpaHHUE caxapa B CTyIKe, KUTIEHHE ¥ KOHJIEHCAIU BOJIbI) U XUMHIECKUX
(ropeHue cBeud, MPOKATUBAHHWE MEIHOW MPOBOJIOKH, B3aWMOJECHCTBHE Meja C
KHUCJIOTOH) SIBICHUM, HAONIOJEHHE M OIMCAHWE IIPU3HAKOB IPOTEKAHMS
XUMHYECKUX PEaKIHi (pa3nokeHne caxapa, B3aNMOAECUCTBUE CEPHON KHCIOTHI C
xjopuznoM Oapusi, pasnoxenue ruapokcuaa wMenu(ll) npum  HarpeBaHuw,




B3aUMOJICHCTBHE >Keie3a c¢ pactBopoM comu meau(ll), m3ydenme cmocoOoB
paszeneHuss cMeceil (¢ IMOMOIIbI0 MarHurta, (UIBTPOBAHUE, BhIMTAPUBAHUE,
JUCTHJUISAINS, Xpomarorpadusi), TpPOBEACHUE OYUCTKH IOBAPCHHON COJIH,
HaAOJIO/ICHUE W OTMCAaHHWE PE3YJIbTATOB MPOBENEHUS OIBITA, WLTFOCTPUPYIOIIETO
3aKOH COXPaHEHHS MacChl, CO3JJAaHHUE MOJIEIIel MOJIEKYI (IIapOCTEPIKHEBBIX )

Baxwueiiive npeacTaBUTEIM HEOPTaHUUECKUX BEIIECTB

2.1

Bo3oyx — cmecws razoB. CoctaB Bo3myxa. Kuciopox — sieMeHT u mpocroe
BemiecTBO. Haxoxaenue kucinopoga B mpupoie, (pusndeckue U XUMHUYECKHE
cBolictBa (peakumu ropenusi). Okcuzapl. [Ipumenenne kucnopoga. CrocoObl
MOJy4EeHUsI KHCIOpoja B JadopaTopud W MNpoMblluieHHOCTH. Kpyrosopor
kuciopoza B npupoze. O30H — auIoTpoInHast MOAU(PUKALUSI KUCIOPOAa

2.2

TemmoBo#t 3¢ (eKT XUMHIECKOW PEaKIui, TEPMOXUMHUIECKUE YPAaBHEHUS, YK30- U
SHJOTEPMUYECKUE peakiuu. TOMIuBO: yroib M METaH. 3arps3HCHUE BO3AyXa,
yCHUJICHHE TAPHUKOBOTO 3 (ekTa, pa3pyLIeHne 030HOBOTO CIIOs
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Bomopon — snemeHT u mpocToe BemecTBO. HaxoxaeHue Bomopoaa B MpHUPOJE,
(m3nyueckne W XUMHYECKHE CBOMCTBA, NPUMEHEHHE, CIIOCOOBI ITONYYEHUSI.
Kucnotsl u conu
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MomsipHBIH 00BEM Ta30B. PacuéThl M0 XUMHUECKUM YPaBHECHUSAM

2.5

®uznueckue cBoMcTBa Boabl. Boga kak pactBoputens. PacTtBopsl. Haceimennsie
1 HEHaCBILIIEHHbIE PacTBOPHL. PacTBOpUMOCTH BeliecTB B Boje. MaccoBast 1oms
BEII[ECTBA B pacTBOpe. XUMUUYECKHE CBOHCTBA BOABI. OcHOBaHMs. POk pacTBOpOB
B NPHUPOJE W B KU3HU 4YenoBeka. KpyroBopoT BoAbl B NpHpOAE. 3arps3HEHHE
MpUPOIHBIX BoJ. OXpaHa U 0YHCTKA MPUPOTHBIX BOJ

2.6

Knaccudukamus Heopranmdeckux coeaumHeHnd. Oxcugsl.  Kimaccubukarus
OKCHJOB:  coneoOpasylomue (OCHOBHBIC, KHCIOTHBIE, aM{QOTepHBIE) |
HeconeoOpasytomue. Homenknatypa okcumoB. Pusndeckue U XUMHUYECKHE
cBolicTBa okcH10B. [TonydeHue okCUI0B

2.7

OcnoBanus. Kimaccnukanuys ocHOBaHWMIA: TIENOYN U HEPACTBOPHMBIE OCHOBAHUSI.
Homenknarypa ocHoBaHuil. PuU3NUECKHE M XUMHUYECKHUE CBOMCTBA OCHOBAHUU.
ITonyyeHue ocHOBaHU

2.8

Kucnotel. Knaccudukanus kucnor. Homenknarypa kucior. Pusnmveckue u
XUMHUYECKHE cBoiicTBa KHCIOT. Psan axtuBHoctH MetamaoB H.H. Bekerosa.
[lomrydenune xucior
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Comn. Homenknatypa coneid. Pu3ndeckre M XUMHUYECKHE CBOMCTBAa COJIEH.
ITonyuenue coneu

2.10

I'eneTnueckas CBS3b MCKAY KJIaCCAMU HCOPIraHNYCCKUX COGI[I/IHGHI/Iﬁ

2.11

XUMUYECKHH SKCIIEPUMEHT: Ka94eCTBEHHOE OTpeeNIeHHE COIePIKaHUs KUCIOPoaa
B BO3AyXe, IOIy4YeHHEe, coOMpaHHe, paclo3HaBaHWE M W3y4YEeHHE CBOMCTB
KHCIIOpOJia, HAONIOIeHNEe B3aWMOJICHCTBUS BEIIECTB C KHUCIOPOJIOM W YCIIOBUS
BO3HUKHOBEHHS U TIPEKpaIlleHUs] TOpeHHs (IT0Kapa), 03HAKOMIICHHE ¢ 00pa3liaMu
OKCHJIOB W OIMCAaHWE WX CBOWCTB, MOJIYUCHHE, COOMpaHWe, pacIO3HABaHHUE H
M3y4YEeHHE CBOMCTB BOJIOpona (TOpPEHHE), B3AaUMOJIEHCTBHE BOJOPOJIA C OKCHAOM
menu(Il) (BO3MOXXHO HCIIONb30BaHUE BUICOMATEPHUANIOB), HAOMIOACHHE 00pa3ioB
BEIIECTB KOJMYECTBOM | MOIIb, HCCIEIOBAaHHE OCOOCHHOCTEW pacTBOPEHHUS
BEIIECTB C pPa3NUYHOW pPACTBOPHMOCTHIO, TIPUTOTOBIIEHHE PACTBOPOB C
onpeneaéHHON MacCOBOM JI0Jie pacTBOPEHHOrO BEIIECTBA, B3aUMOJICUCTBUE
BOABI C MeTaulaMH (HATpHEeM U KalblueM) (BO3MOXHO WCIIOJIb30BaHUE
BHJIEOMATEPHAJIOB), OMpEEIEHHE PACTBOPOB KUCIOT W MIENOYEH C IMOMOIIBIO
WHIAKATOPOB, HCCIEAOBAHHE OOpPAa3IOB HEOPTAHMUYECKHX BEIIECTB Pa3TMUHBIX




KJIaCCOB, HAOMIO/ICHUE U3MEHEHHS OKPacKH MHIMKATOPOB B PACTBOPAaX KHUCIOT U
mienovei, u3yueHue B3ammojercTBus okcuga meau(ll) ¢ pactBopoMm cepHoit
KHCIIOTBI, KHCJIOT € MeTajUlaMH, peakuuil HelTpanu3auuy, TMoIy4eHue
HEpacTBOPUMBIX OCHOBaHMH, BHITECHEHHE OJJHOTO METajula APYT'MM U3 pacTBOpa
COJIM, PELICHHE O3KCIEPUMEHTAIbHBIX 3a7ad N0 TeMe «BakHelmme Kiacchl
HEOPraHMYECKUX COETUHEHUI

ITepuoanueckuii 3akoH u [lepuoanueckast cucreMa XMMUYECKUX 3y1eMeHToB /1. M.
MenpneneeBa. CrtpoeHue aToMoB. XuUMHUYecKas CBs3b. OKHUCIUTEIBHO-
BOCCTaHOBUTEJbHBIE PEAKIIU

3.1

[lepBbie mOMBITKY KIAacCU()UKALME XUMUUYECKHUX 371eMeHTOB. [lonsaTre o rpynnax
CXOJHBIX 3JIEMEHTOB (ILIEJOYHbIE W IIEJIOYHO3EMEIbHbIE METaJUIbl, I'aJOI€HHI,
WHEpPTHBIE Ta3bl). ODJIEMEHTHI, KOTOphle 00Opa3yloT aM(OTepHbIE OKCHIBI U
TUIPOKCHIBI

3.2

ITepuoanueckuii 3akoH. llepuonnueckas cucreMa XxuMuieckux snemeHTon [.H.
MenneneeBa. KopoTkoneproaHas ¥ mmuHHOTIEpHOAHAS (GopMbl [leproamaeckoii
cucteMbl xumudeckux vieMeHToB J[.M. Menneneesa. Ilepuonsl U Tpymnimsl
DU3NYECKUI CMBICIT IOPAIKOBOTO HOMEPA, HOMEPOB MEPHUO/IAa U TPYIIIIBI JIEMEHTA
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Crpoenune atomoB. CoctaB aTroMHbIX siaep. M3orombl.  DIEKTPOHHI.
CrpoeHue 3JIeKTPOHHBIX 000JI0YEK aTOMOB MEpBbIX 20 XUMHUYECKHX 3JIEMEHTOB
Ilepuonnueckoit cuctemsl .M. MenaeneeBa. XapaKTepUCTUKAa XUMHUYECKOTO
3JIeMEHTa 1o ero noJyioxkeHuto B [lepuoguueckoii cucreme .M. Menaeneena
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3aKOHOMEPHOCTH HM3MEHEHHUS paadyca aToOMOB XHMHUYECKHX JJIEMEHTOB,
METAJUTMYECKUX U HEMETAJUTMUECKUX CBOMCTB 10 TPYMIIaM U TIeproaM. 3HAUCHHE
ITepunonnueckoro 3akoHa u Ilepuonnyeckod CUCTEMBl XHUMHYECKHUX 3JEMEHTOB
JUIS1 pa3BUTHUA Hayku U ipakTuku. JI.1. MenzeneeB - yu€HbIN U IpakIaHUH

3.5

Xumuyeckast cBs3b. KoBaneHTHast (mOJsipHAsT MW HEIOJSPHAsl)  CBA3b.
ONeKTPOOTPUIATENBHOCTh XUMUUECKUX 31eMeHTOB. VloHHas CBS3b

3.6

Crenenp okuciaeHus. OKHCIUTEIbHO-BOCCTAHOBUTEIbLHBIE pCaKknuu. Hpoueccm
OKHCJICHUS K BOCCTaHOBJICHHS. OKUCIIUTEIN U BOCCTAHOBUTEIIN

3.7

XUMUYECKH 3KCIEPUMEHT: H3y4deHHe oOpaslioB BEIIECTB METaIOB U
HEMETAIJIOB, B3aUMOJEICTBHE THUAPOKCHUAA IIMHKA C pPacTBOPAMHM KHUCJIOT U
[IeJI0oYed, MPOBEACHHUE ONBITOB, WIITIOCTPUPYIOLMIMX MPUMEPHl OKHCIUTEIBHO-
BOCCTAHOBHUTENBHBIX pEaKIuil (roOpeHne, peakliuy pa3ioKeHus], COeINHEHMS)

9-iit KIACC

IIposepsiembie TpeGoBaHus K pesyabraram ocsoenus OOII

Koa nposepsiemoro
pe3yJabTarta

IIpoBepsieMble peAMeTHBIE pe3yabTaThl ocBoennss OOII OO0

1

ITo Teme: «BemecTBo U XuMUYeCKask peakius»

1.1

PacCKpbeIBaTb CMBIC]I OCHOBHBIX XHMHWYCCKUX THOHSTHH: PacTBOp, JJICKTPOJIUTHI,
HEBJICKTPOJIUTEI, 3JICKTPOJIUTHYECKad AUCCOLMalHnsd, pCaKurnu HOHHOI'O 06M6Ha,
KaTajJanu3aTop, XUMHUYCCKOC PABHOBECHUC, O6paTI/IMI:I€ n HeO6paTI/IMLIe pcakuuu,
OKHCJIUTCIIBHO-BOCCTAHOBUTEJIbHBIC PCAKIMUKN, OKHUCINUTEIb, BOCCTAHOBUTECIID,
OKHCJICHUE U BOCCTAHOBJICHUEC, AJLUIOTPOIIN, aM(bOTepHOCTI), XHUMHUYCCKas CBsA3b
(KOBaJ'IeHTHaﬂ, HOHHAasd, MeTaHHH‘leCKaSI), KpUCTAJUINYCCKad peméTKa, CIIJIaBBbI,
CKOpPOCThb XHUMUYCCKOU pcakuu




1.2

HUITIOCTPHUPOBATH B3aUMOCBA3b OCHOBHBLIX XUMHNYCCKUX TIOHATUN U IIPUMCHATH OTHU
MOHATHSA IPHU ONIMCAHUU BCUICCTB U UX HpeBpaH.[eHI/Iﬁ

1.3

COCTaBJISTh ypPaBHEHUS DJIEKTPOIUTHYECKON TUCCOIMAIMHA KHUCIOT, IIeNouedl u
CcoJieii, MOJIHBIC U COKPAIEHHBIC YPAaBHEHUS PEaKkIuii HOHHOTO oOMeHa

1.4

PaCKpbIBATh CYIIHOCTH OKUCINUTCIbHO-BOCCTAHOBUTCIILHBIX peaKIII/Iﬁ MoCpeaACTBOM
COCTAaBJICHUA 3JICKTPOHHOI'O OamaHca 3TUX peaKuHﬁ

1.5

MMPpOBOJUTH pacqéTm 10 YpaBHCHUIO XUMHYCCKOM peakunn

IIo Temam: «HemeTamnsl u ux COCOAUHCHU) U «MeTalIbl ¥ UX COCOVHCHU

2.1

XapaKTepu30BaTh (OMKCHIBAThH) OOIIHME M CHCHU(DUUCCKUE XMMHYCCKUE CBOMCTBA
MPOCTBIX W  CJIOXHBIX BEIIECTB, TMOATBEpXKIas ONHCaHWE MpPHUMEpaMu
MOJIEKYJISIPHBIX ¥ HOHHBIX YPaBHEHHH COOTBETCTBYIONINX XUMUYECKIX PEAKIIHA

2.2

COCTaBJISATh  ypaBHEHUS  peaKui, TTOATBEPIKIAIOTITIX CYIIIECTBOBAaHUE
TEHETUYECKOM CBSI3M MEXKIY BEIIECTBAMU PA3NMUHBIX KJIACCOB
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IIPOrHO3HPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOCHHS, BO3MO>KHOCTH
MPOTEKaHUS XUMUYECKUX ITPEBPALLECHUN B Pa3IU4HbIX YCIOBHIX

24

ClleZIoBaTh MpPAaBHIIaM TOJB30BAHUSA XHMHUYECKON IMOCYA0M W J1abopaTOpHBIM
000pyIOBaHUEM, a TaKXKe NpaBUIaM OOpAICHHS C BEIISCTBAMH B COOTBETCTBUU C
MHCTPYKIUSAMHA 110 BBIMOJHEHHIO JTAOOPATOPHBIX XUMHUYECKHX OIBITOB IO
MOJIYYSHHIO M COOMPaHHIO ra3000pa3HbIX BELIECTB (AMMHAKa M YTJICKHCIIOTO Ta3a)

2.5

MMpOBOJUTL pPCAKIUH, IMOATBCPKAAOIIUC KaueCTBEHHBIM COCTaB Ppa3InYHbIX
BEIIECTB: PACIIO3HABATH OMBITHBIM MYyTEM XJIOpUI-, OpOMHI-, HOAU-, KapOoHAT-,
¢dbocdar-, cunmkar-, cymbdar-, THIAPOKCHUA-WOHBI, KATHOHBI AMMOHUS, HOHBI
M3y4YEHHBIX METAJIOB, MPHCYTCTBYIONINE B BOJHBIX PACTBOPAX HEOPraHUUECKHX
BEILECTB

ITo Teme: «XuMUS U OKpYIKAIOILIAs Cpeaar»

3.1

pacKphIBaTh CMBICIT OCHOBHBIX xuMuueckux nonstuii: [IJIK BemecTBa; koppo3us
METAJUIOB
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MIPUMEHATH OCHOBHBIE OTIEPAIIUN MBICITUTENbHOM ACSITEIHLHOCTH - aHAJIN3 U CHHTE3,
CpaBHEHHE, 0000IIeHHe, CUCTEMAaTU3AINI0, BRISBICHUE TPHYMHHO-CIIECTBEHHBIX
CBSI3€il — JJIs1 U3y4EHHsI CBOMCTB BEIIECTB M XMMUYECKUX PEAKLUil; €CTEeCTBEHHO-
Hay4YHbIE METOJBI TIO3HAHWS — HaOIIOJEHUe, W3MEpEeHHe, MOJCIHUPOBaHUE,
9KCIIEPUMEHT (peabHbIi U MBICIICHHBIH)

HpOBepﬂeMble IJIEMEHTBI COACPKAHUA

Kon IIpoBepsieMblii 3J1eMEeHT COiePKAHUSA
1 BemectBo u xumuueckas peakuus. [loBropenue
[Tepuonuueckuii 3akoH. [lepuoanueckas cucreMa XuMU4Yeckux siaemeHToB JI.J.
MenpneneeBa. CTpoeHne aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHHWH CBOWCTB
1.1 XUMUYECKAX DJJIEMEHTOB TMIEPBBIX TPEX TIEPHOJOB, Kauus, KalblHUi W HX
COCIMHEHUM B COOTBETCTBUM C TMOJOXEHUEM »3JeMeHToB B llepuoguueckoii
CHUCTEME U CTPOCHUEM MX aTOMOB
CtpoeHme BEeCTBA: BUIBI XUMHUIECKOU CBSI3H. THITHI KPUCTATUTHYECKIX PEMIETOK,
12 3aBUCHUMOCTh CBOWMCTB BELIECTBA OT THUMA KPUCTAUIMYECKOW PEETKU M BUJA

XHMHYSCKOH CBSI3H. Knaccmbmcaunﬂ 1 HOMCHKJIaTypa HCOPTraHUYCCKHX BCLICCTB
(MG)K,I[YHapO,I[HaH n TpI/IBI/IaJ'ILHaH). XuMHYECKHE CBOMCTBA BCIICCTB, OTHOCAIINXCA




K PpasiimdHbIM KJlacCaM HCEOPraHU4YCCKUX COCHHHCHHﬁ, TCHCTHUYCCKAsd CBA3b
HCOPraHNYCCKUX BCHICCTB

1.3

Knaccudukamms XUMAYECKIX peakuili 0 pa3INdHbIM MPU3HAKaM (M0 YUCITY U
COCTaBy YYacTBYIOUIMX B pPEaKIMW BELIECTB, 1O TEIUIOBOMY J(QeKTy, o
VM3MEHEHUIO CTETeHeH OKHCICHHUS XHMHYECKHUX AJIEMEHTOB, IO 00pPaTUMOCTH, TIO
YYacTHIO KaTajau3aTopa). IK30- U IHIOTEPMUIECKHE PEAKIIH, TEPMOXUMUIECKHIE
ypaBHeHus. [IoHATHE 0 CKOPOCTH XUMHUYECKOH peakluu

1.4

[onsitue 00 0OpaTHMBIX M HEOOPATUMBIX XUMHUYECKUX peakiusx. [loHsTtue o
TOMOTEHHBIX U TE€TEPOTCHHBIX peakuusax. [loHsTHe 0 XMMHYECKOM PaBHOBECHUHU.
@axTophl, BIUSIONINE HAa CKOPOCTh XHUMHYECKOW pEeaknud W TOJ0KEHHE
XIUMHYECKOTO PAaBHOBECHS

1.5

OKUCITUTETHHO-BOCCTAHOBUTEIIHHEIC peaknuu, 3JIEKTPOHHBIH Oananc
OKUCIIUTEIIbHO-BOCCTAHOBUTENbHOM  peakiuu.  CocTaBieHHE  ypaBHEHUH
OKUCIIUTEIIbHO-BOCCTAHOBUTEIILHBIX ~ PEaKIUHA C  HCIOJB30BAaHUEM  METOJa
3JICKTPOHHOTO OanaHca

1.6

Teopust SAEKTPOTUTUUECKON NUCCONUALUU. DNEKTPOIUTHl U HEIIEKTPOJIUTHI.
Karnons!, annonsl. MexaHu3M OUCCOLMALMM BELIECTB C Pa3IMYHBIMM BHIAMHU
XUMHUYECKOM cBsi3u. CreneHb auccoruanvu. CUIbHBIC U CIa0bIe 3JICKTPOJIMTHIL.
Peaknmu morHOTO OOMEHA. YCIIOBHS TPOTEKaHUS peaKknWii MOHHOTO OOMEHa,
MOJHBIE W COKpalll€HHbIE HOHHbIC ypaBHEHUs peakiuil. CBOHCTBa KHCIOT,
OCHOBaHWUI ¥ coJed B CBeTe TMPEICTaBICHUH 00 DIIEKTPOIUTHYECKOM
nuccormanuy. KauectBennsie peakiuu Ha HoHbl. [ToHsTHE O THApOIN3E comeit

1.7

XuMH4YeCcKuit OKCIICPUMCHT: O3HAKOMJICHHEC C MOJACISIMU KPUCTATIIIMYCCKUX
peImETOK HEOpPraHWYeCKHX BENISCTB - METAUIOB M HeMmeTauioB (rpadura u
anMasa), CIIOKHBIX BEIIECTB (XJIOpHIa HATPHS); WCCICJOBAHNWE 3aBUCUMOCTH
CKOPOCTH XHMHYECKOH peakIud OT BO3ACHCTBHSA pPAa3UYHBIX (AKTOPOB;
HCCIIEIOBAHUE DIICKTPOTIPOBOTHOCTH PACTBOPORB BEIIECTB, MPOIECCA TUCCOIUAIIH
KHCJIOT, IIeioveld M colieil (BO3MOXKHO HCIONB30BAaHHE BHUACOMATCPUAIIOB);
[IPOBEJICHUE OINBITOB, WUIIOCTPUPYIOIIMX [PU3HAKK IPOTEKAHUS PpEaKLMH
HOHHOTO OoOMeHa (0Opa3oBaHUE OCaJKa, BBIICICHHE ra3a, oOpa3oBaHHE BOJIbI);
OMBITOB, WIIKOCTPUPYIOIIMX MPHUMEPbl  OKHUCIUTEIbHO-BOCCTAHOBUTEIHHBIX
peaknmii (TOpeHHE, peakIHW Ppas3JIoKEHHUs, COCJUHEHUS); paclo3HaBaHUE
HEOPTraHNYCCKUX BEHIECCTB C IOMOIIIBIO KAYC€CTBCHHBIX peaKHI/Iﬁ Ha MOHBI; pCIICHUC
9KCIIEPUMEHTAITBLHBIX 337124

Hemeramnsr u ux COCOIUMHCHUA

2.1

OOmiass  xapakTepucTHKa rajgoreHoB. (OCOOCHHOCTH  CTPOCHHS  aTOMOB,
XapakTepHble cTereHn okucieHus. CTpoeHre U (HU3NYECKHe CBOHWCTBA MPOCTHIX
BEUICCTB — TaJOreHOB. XWMHUYECKHE CBOWCTBA Ha MpPUMEpPE XJopa
(B3auMoIeiicTBHE c MeTaJlJIaMH, HEMETaJIaMH, ISJIOYaAMH ).
XnopoBogopoa. ConsiHass ~ KMCIOTa, XUMHYECKHE CBOMCTBA,  TOJy4YeHHE,
npuMeHeHune. JleiicTBUe xJiopa W XJIOPOBOJOPOJa HA OpraHW3M 4YellOBEKa.
Baxueliiye XJ10pu/Ibl U UX HAXOXKJIEHUE B IPUPOE

2.2

Obmiast xapakrtepuctuka 371eMeHTOB VIA-rpynmel. OcOOGEHHOCTH CTpOEHUs
aTOMOB, XapakTepHble cTerneHu okucieHus. CtpoeHune M (HU3NUECKUE CBOWCTBA
MPOCTBIX BEILECTB - KUCIOPOJa U Cephl. AJUIOTPOINIHBIE MOAU(DUKAIINH KUCIOPOIa
1 cephl. XUMHUECKHEe CBOMCTBa cepbl. CepoBOIOPO, CTpoeHHue, (GU3NIECKUe U
XUMHYECKHE CBOMCTBA. OKCI/I)IBI CEPbI KaK NPEACTAaBUTCIIN KUCIOTHBIX OKCHUIOB.
CepHas kucnorta, (U3MUECKHEe W XUMHYECKHE cBoiicTBa (oOmme Kak
NpecTaBUTENsl Kilacca KHUCIOT W crneuuduueckue). XUMHUYECKUE pPEeakLuH,
JeXKale B OCHOBE HPOMBIIIIEHHOTO CHOC00a IOIyYeHHs CEpHOH KHCIOTHI.
[Ipumenenune. Conu cepHO KUCIIOTHI, KaueCTBEHHAsI peakuusi Ha Ccyib(aT-HOoH.




Haxoxnenue cepbl U €€ COECIMHEHUN B MpUpOAE. XUMHYECKOE 3arpsi3HEHUe
OKpY>Kalolleld Cpenbl COCAUHEHUSIMU Cepbl (KUCIOTHBIC MOXKAM, 3arpsi3HCHUE
BO3/yXa M BOJOEMOB), CIIOCOOBI €ro MPeJ0TBPALICHHUS

23

OO0mmas xapakTeprcTruKa 3J1eMeHTOB V A-rpynmbl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKTepHBIE CTENEeHW OKHUCIEHUS. A30T, paclmpocTpaHeHHe B TPUPOAE,
(m3nueckue n XuMIdeckre cBoiictea. KpyroBopot a3ora B mpupoje. AMMHAK, €ro
(hm3UYEeCKUE U XUMUYECKHE CBOWCTBA, MTOJTydYeHUe U mpuMeHeHne. Colu aMMOHHS,
uX (PU3MYECKUE U XUMUYECKHE CBOMCTBA, MpUMeHeHUe. KauecTBeHHas peakius Ha
WOHBI aMMOHUS. A30THas KHCIIOTa, €€ TOoNydeHue, (pr3mdecKkne W XUMHYECKHe
cBoiicTBa (0OOIIME Kak TPEACTABUTENS Kiacca KHCIOT M CrHenupUuIecKue).
Hcnonb3oBaHue HUTPATOB M COJEM aMMOHHA B KaueCTBE MUHEPAIbHBIX
yaoOpeHuil. XuMmdeckoe 3arpsa3HeHre OKPYIKAIOIIeH Cpeabl COeTMHEHISIMA a30Ta
(KUCIOTHBIE TOKIH, 3arpsI3HEHNE BO3/yXa, TOYBHI H BOJOEMOB)
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®docdop, amroTporHble Moaudukanun ¢ocdopa, GU3NISCKUE W XUMHUICCKHE
coiictBa. Oxcun dochopa(V) u pochopHas KuciioTa, PU3NIECKUEC U XUMHUICCKUC
CBOMCTBa, mojdyuenue. Vcmonp3oBanue (GocharoB B KauyecTBE MHHEPATBHBIX
ynoOpeHmit

2.5

Obmas XapaKTepPUCTHKA AIIEMEHTOB IVA-rpynmsL OcobenHocTu
CTPOEHUSI aTOMOB, XapaKTepPHbIC CTENEHH OKHCICHHS. YTIJIEPOX, aJUIOTPOIIHBIE
Moau(UKaIMY, PacHpOCTpaHCHHE B TPUPOJE, (PHU3MUECKHE M XUMHYCCKUC
cBoiicTBa. Ancopoumsa. KpyroBopot yriepona B mpupoze. OKCHabl yriepoaa, ux
¢u3nueckue M XUMHYECKHE CBOICTBA, [EHCTBHE Ha JKUBBIE OPTraHU3MBL,
MOJIy4YCHUC N IIPUMCHCHUC. ODKOJIOTHYECKHUE HpO6HCMLI, CBs3aHHBIE C OKCHAOM
yraepona(IV); rumore3a T100albHOTO MOTCIUICHUS KJIMMAaTa; MapHUKOBBIN
a¢dext. YroapHast KACIOTa U €€ colu, X (U3NYECKHe U XUMHUUECKHE CBOMCTBA,
MMOoJIyd4eHuce ©H IIPUMCHCHUC. KauectBennas peaKkuus Ha Kap6OHaT-I/IOHI>I.
Wcnonp3oBaHue Kap6OHaTOB B 6I)ITy, MCIUIUHE, TPOMBIIIJICHHOCTH U CCIILCKOM
X03s1iicTBE

2.6

HepBOHa‘IaJ’ILHLIC MIOHATHS 00 OPraHMvYeCKNUX BEIIECTBaxX KaK O COCAUHCHUAX
yriaepoaa (MeTaH, 9TaH, STUJICH, AlICTHUJICH, 3TaHOJI, INTUICPUH, YKCYCHAA KI/ICJ'IOTa).
HUx coctaB M XHUMHUYECKOE CTPOCHHUE. IlousiTHe O OHOJIOTHYECKH BaKHBIX
BCIIECTBaxX — JKHpaAX, 6CJ'IK3X, yriieBoaax — W HUX POJIM B JKU3HHU YCIOBCKA.
MaTepI/IaJ'ILHOC CANHCTBO OPTraHUYCCKUX U HCOPTraHUYICCKUX CO@)II/IHGHI/Iﬁ

2.7

Kpewmumuii, ero pusnueckne n XuMUYECKHe CBOMCTBA, IMONYYSHUE W TIPUMEHEHHE.
Coenunenust kpeMHusi B nipupoze. OOmre npeacTapieHus 00 OKcHe KpeMHUs
(IV) u kpemuueBoi kuciore. CUIIMKAThI, UX UCIIOJL30BaHUE B OBITY, MEIUIIMHE,
MIPOMBINUICHHOCTH. BakHelme cTpouTenbHble MaTepuabl: KepaMUKa, CTEKJIO,
eMeHT, OeToH, kene300eToH. [Ipobnempr ©e30macHOrO  WCHOIB30BAHHSA
CTPOUTEIILHBIX MATEPUAJIOB B TTOBCEIHEBHOM XKU3HU

2.8

XUMHYECKHH JKCIIEPUMEHT: H3ydeHHe OOpa3lloB HEOPTaHWYECKHX BEIECTB,
CBONCTB COJISTHOM KHCIIOTHI; IPOBEACHUE KAUECTBEHHBIX PEAKIUI HA XJIOPUA-HOHBI
1 HaOOACHNE MPU3HAKOB UX NMPOTEKAHMS; ONBITHI, OTpaskaroIiue (Gu3nveckue u
XMMUYECKHE CBOMCTBA T'aJIOTEHOB M UX COCIMHEHHH (BO3MOXXHO MCIOJIb30BAaHHUE
BHJIECOMATEPHaJOB); O3HAKOMJIEHHE C 00pa3namu XJIOpUIOB (TaJOT€HHIOB);
O3HAaKOMJIEHHE ¢ 00pa3laMu cephl U €€ COeTUHEHUSIMH (BO3MOKHO HUCTIONIb30BaHNE
BUEOMATEPHUAIIOB); HaOMIOAEHUE TIpoLiecca OOYIIIMBaHUs caxapa MoJ AeHCTBHEM
KOHIEHTPUPOBAHHOM cepHoM KHCJIOTHI; A3yYEHHE XAMWYECKHAX
CBOMCTB pa30aBIEeHHON CEPHOI KHCIIOTHI, TPOBEACHNE KaYeCTBEHHON pPeakIny Ha
cyiabdar-uoH W HaOMIOACHWE TpHU3HAKa €€ MPOTEKaHUs; O3HAKOMJIEHHE C
¢dusndeckuMu CcBOWCTBaMH a30Ta, Qochopa U HX COETUHEHUH (BO3MOXKHO
WCTIOJNIb30BaHUE  BHJICOMATEPHAIOB), o00pa3lamMH a30THBIX H  (QOCHOPHBIX
ynoOpeHuil; moiydeHue, coOMpaHue, pPAclo3HaBaHHE M H3yUYEHHE CBOMCTB




aMMHaKa; TIPOBEJICHUE KAYeCTBEHHBIX PEakIiii Ha MOH aMMOHUS U GocdaT- HoH U
U3yYeHHe MPHU3HAKOB HX MPOTEKAaHHS, B3aUMOACWUCTBHE KOHIECHTPUPOBAHHON
A30THOW KHCJIOTBI C Melnpl0 (BOSMOXKHO HCIOJB30BAaHHE BHICOMATEPHAIOB);
V3y4YeHHE MOJelleld KPHCTATMYEeCKHX PEemETOK anmMasza, rpadura, Qyriepena;
O3HAaKOMJIEHME C  TPOIECCOM  aucopOmMHM  pPacTBOPEHHBIX  BEIIECTB
AKTUBHPOBAaHHBIM YIIIEM M YCTPOWCTBOM IPOTHBOTa3a; MOJyYeHHE, COOMpaHHe,
pacmo3HaBaHWE€ W W3YYEHHE CBOWCTB YIJIEKHCIOrO Tas3a; MpOBEICHHE
KaueCTBEHHBIX PeaKIni Ha KapOOHAT- ¥ CHIINKAT-UOHBI U H3YUeHHE IPU3HAKOB X
MPOTEKAaHUS; O3HAKOMJICHHE C NPOMYKIHMEH CHIMKATHOW NPOMBIIUICHHOCTH;
pelieHre dKCIEepUMEHTAIbHBIX 3a7ad 1o Teme «BakHeiine HeMeTambl U UX
COETUHEHHSDY

MerTajisl ¥ UX COSTHHEHUS

3.1

OObmas xapaKkTepuCTHKa XUMHUYECKHX JJIEMEHTOB - METAJUIOB Ha OCHOBAHHH WX
nojoxeHuss B Ilepuoamdeckod cucteme XuMHU4YeCKHUx odsemeHTtoB J[.U.
MenpeneeBa u ctpoeHus aToMoB. CTpoeHHE MeTauloB. MeTtannudeckas CBA3b U
MEeTaJIM4ecKas  KpHCTalIMdeckass  pemeéTka.  OJIeKTPOXMMHUYECKUH  psa
HanpspKEHUH METalJIOB
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du3nveckne W XUMHYECKHe CBOIcTBa MeTaiwioB. OOMIMe CIOCOOBI MOTydeHUs!
MeTauioB. IloHATHE O KOPPO3MHM METANIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT
kopposuu. CriaBsl (CTajb, YyTyH, JIOPATIOMHUHNN, OpOH3a) U UX TPUMCHEHHE B
OBITY ¥ IPOMBILUIEHHOCTH

33

[Ilenouynsle MeTamael: mojoxkeHue B Ilepuonndeckod cucTeMe XHMHUYECKHX
snemeHToB J[.MI. MenneneeBa; cTpoeHUE UX aTOMOB; HaXOXICHHE B MPUPOIE.
dusnyeckre 1 XUMUYECKUE CBOWCTBA (Ha TpuMepe HaTpusa U Kaius). OKCUabl U
THAPOKCHUbI HATpUA W KaJlusd. HpI/IMeHCHI/IC HICJIOYHBIX MCTAJIJIOB H HUX
COEIMHEHHUH
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[Ilenoyno3emMenbHbIE METAIIIBI MATHUM U KaJbLUil: nonokeHue B Ilepuoguueckoit
cucteMe xuMuyeckux siemeHToB JI.MI. MeHnzaeneeBa; CTPOCHHE HX aTOMOB;
HaX0XJICHHUEC B HpHpO)Ie. (-DI/I?,I/I‘IGCKI/IG U XUMHUYCCKUEC CBOﬁCTBa MarHus v KaJIbIUsl.
Baxueiimue coemMHeHUS KAIBIHS (OKCHII, TUIPOKCHU, COMN). JKECTKOCTH BOJBI U
CHOCOOBI €€ yCTpaHeHHUs

3.5

AmoMmuHMi: onoxxenue B [lepuoauyeckoil cucteme XuMuieckux 3aeMeHToB 1. 1.
MenzeneeBa, CTpoeHHE aroMma; HaxoxkaeHue B mpupoae. Dusmueckue u
XUMHUYCCKUE CBOMCTBA aroMUHMS. AM(OTEpHBIC CBONCTBA OKCH/IA M THAPOKCHIA
AJFOMHUHUS

3.6

Kenezo: nonmoxxenne B Ileprogudeckoil cucremMe XuMudeckux snemeHToB 1.1,
MeHneneeBa; CTpOEHHE aTOMa; HaxoXKaeHue B npupoxae. Duszuyeckue u
XUMHUYECKHe cBoicTBa jkene3a. OKcuubl, ruapokcuasl W coiu xenesa(ll) u
xene3a(Ill), ux cocras, cBOICTBA U MOTyUYEHHE

3.7

XUMHYECKH SKCTIEPUMEHT: O3HAKOMIICHHE C 00pa3liaMK METaJJIOB U CIUIABOB, UX
(GU3MYECKUMH  CBOWCTBAMM; HW3y4YCHHE pE3yJIbTaTOB KOPPO3HUH METaIIOB
(BO3MOKHO HCHOJB30BaHHE BHIEOMATEPHAIOB), OCOOCHHOCTEH B3aMMOICHCTBUS
OKCHJ]a KalbllUsi W HaTpus C BOJOH  (BO3SMOXKHO  HCIIOJIb30BaHUE
BU/ICOMATEPUAJIOB); UCCIEJOBAaHUE CBOMCTB XECTKOM BOJBI; Ipoliecca TOpeHHs
xeJe3a B KUciopoze (BO3MOKHO HCIIONb30BaHUE BUACOMATEPUAIIOB); IPU3HAKOB
MMPOTECKaHNUA KadCCTBCHHBIX peaKHHﬁ Ha HWOHBI (MaI‘HI/ISI, KaJbus, aJIJFOMHHMH,
umHka, xene3a(ll) n xeneza(Ill), mexu(Il); HaOmroAeHNE M ONMUCAHHE MPOIECCOB
OKpallMBaHHWsA IUIAMEHM HWOHAMHM HATpusl, Kalus W KaibLus (BO3MOXHO
WCTONB30BaHUE BHUJIEOMATEPHAJIOB); HCCIeAOBaHME aM(OTEPHBIX CBOMCTB
THAPOKCHIA AJIOMUHUA U TUAPOKCHUAA IUHKA, PEHICHUE JSKCICPHUMCHTAIbHBIX
3aja4 1o TeMe «BakHeie MeTauibl ¥ UX COSTUHEHUSD




XuUMUsS U OKpyXKarolas cpena

4.1

HoBrie maTepuanbsl M TeXHOJOTHM. BelllecTBa W Marepualibl B MOBCEIHEBHOU
KU3HHM YeJIoBeKa. XHUMHS ¥ 370pOBhe. be3omacHoe HCIONb30BaHUE BEIISCTB U
XUMHUYCCKUX peakiuii B ObiTy. IlepBas momonip NMpu XMMHUYECKHX OXKOTaxX W
OTPAaBIICHUAX

4.2

OCHOBBI PKOJIOTUYECKON TPaMOTHOCTH. XUMHUYECKOE 3arpsi3HEHUE OKPYKAIOIICH
cpensl IIJIK. Ponp XuMum B pemIeHHH SKOJOTHYECKUX TpooOiem. IIpupomasie
WMCTOYHUKHU YTICBOJOPOJOB (Yroib, TMPUPOAHBIN Ta3, HE(PTH), MPOAYKTH HX
nepepaboTKH, UX POJIb B OBITY U MPOMBIILIICHHOCTH

4.3

XUMHUUECKUHN SKCIIEPUMEHT: U3y4YeHHE O0pa3lloOB MAaTepUalIOB (CTEKIIO, CIUIABBI
METaJUIOB, HOJIMMEPHBIE MATEPUAIIbI)

IIposepsiembie Ha OI'D no xumMum TpedoBaHus K pesyjabratam ocBoeHuss OOII

000

Kon
MpoBepPsIeMOro
TpedoBaHMS

I[IpoBepsieMble TpPeOOBaHMS K IpPeAMETHBIM pe3yJbTaTamM 0a30BOr0 YpPOBHS
ocBoeHus1t OOII OOO Ha ocnoe PI'OC

1

IIpencrasnenue:

1.1

0 TI03HABAEMOCTH SIBJICHUI NIPUPO/IbI, TOHUMaHUEe OO BEKTHBHOM 3HAYUMOCTH OCHOB
XMMUYECKOM HayKH Kak 00JacTH COBPEMEHHOTO E€CTECTBO3HAHMS, KOMIIOHEHTa
o0mell KyJabTypbl M TNPAKTHYECKOH JAEATENBbHOCTH 4YEJOBEKa B  YCIIOBHAX
COBPEMEHHOTO 00IIeCcTBa; MOHUMAaHUE MECTa XUMHUHU CPEIIU IPYTUX €CTECTBEHHBIX
HayK

1.2

0 HAYYHBIX MCTOAAaX MO3HAaHMs, B TOM YHCJIC SKCIICPUMCECHTAJIBHBIX U TCOPETUICCKUX
MECTOAaxX HCCICAOBAHHA BCHICCTB W HM3YYCHUSA XUMHYCCKUX peaKuHﬁ; YMCHHEC
HCIIOJIBb30BaTh MOACIN JJIsA O0OBSICHEHHS CTPOCHUA aTOMOB U MOJICKYII

1.3

0 chepax mnpodecCHOHATLHON JEATEIBHOCTH, CBSI3aHHBIX C XUMHEH |
COBPEMCHHBIMH TEXHOJIOTUAMHU, OCHOBAHHBIMM Ha OOCTHKXCHHAX XUMHUYECKOU
HayKH, YTO IO3BOJIAT OOYYaroIIMMCs paccMaTpuBaTh XUMHIO Kak cdepy crBoei
Oymymieit mpohecCHOHATBHOMN IeSITEIbHOCTH M CIENIaTh OCO3HAHHBIN BHIOOP XUMUH
Kak TpOoQUIBLHOTO MpeaMeTa IMpH Iepexoje Ha YPOBEHb CPEIHEro OOIIero
o0Opa3oBaHus

BilaneHune cucreMOll XHMHUYECKHX 3HAaHUUM W YMEHHE IPHUMEHSATh CUCTEMY
XUMUYECKUX 3HAHUH, KOTOPAs BKJIFOYAET:

2.1

BOXHEUIINE XUMHUYECKUE TIOHATHA: XUMHUYECKUM BJIEMEHT, aToM, MOJIEKyJa,
BEILIECTBO, MPOCTOE U CIOXKHOE BEIIECTBO, OJHOPOAHAS M HEOJHOPOAHAS CMECH,
OTHOCUTEJIbHBIE aTOMHAsi U MOJIEKYJISIpHAsE MAcChl, KOJUYECTBO BEIIECTBA, MOJIb,
MOJIIpHAsl Macca, MOJIIPHBIN 00BEM, OKCHJI, KUCIIOTa, OCHOBAHHE, COJIb (CPEIHSIS),
XMMHYECKasd peakUus, PEeakUUu COECIMHEHUS, PEaKUHUM pa3JIOKEHHMs, pEeaKUun
3aMeIIeHMs], peaknuuu OOMeHa, TeIuioBoi d3(PQexT peakmuu, OSK30- H
SHJIOTEPMUYECKUE PEAKIMU, PacTBOpP, MAccoBasl J0JII XMMHUYECKOrO 3JIEMEHTa B
COEJIMHEHUH, MaccoBas JIOJIsl M MIPOIIEHTHAas KOHIIEHTpalus BEIIECTBAa B pacTBOpPE,
SPO  aToMa, JJIEKTPOHHBIM CIIOM aToMa, aTOMHAas OpOWTaj b, Paguyc aroma,
BAJICHTHOCTh, CTEIIEHb OKHCIJICHMS, XUMHUUYECKas CBS3b, AIEKTPOOTPUIIATENHHOCTD,
MOJISIpHAsA ¥ HETOJIsipHAs KOBAJIEHTHAS CBSI3b, MOHHAS CBSI3b, METAJJIMYECKAS CBS3b,

KpucTaimyecKas peméTKa (aTOMHaSI, HOHHAasA, METAJINYCCKasd, MOJ'IeKyJ'I}IpHaSI),




WOH, KaTHOH, AaHHWOH, OJJEKTPOJIUT M HEIJIEKTPOIUT, JIEKTPOIUTHYECKAs
JUCCOIMAITMSI, PEAaKIMA WOHHOTO OOMEHa, OKHCIUTEIbHO-BOCCTAHOBUTEIILHBIC
peakiuu, OKUCIUTENb H BOCCTAHOBHUTENb, OKHCICHHE U BOCCTaHOBIICHHUE,
AJIEKTPONIN3, XUMHUYECKOe DaBHOBECHE, OOpaTUMble W HEOOpaTHUMBIE PEaKITUH,
CKOpPOCTb XUMHUUYECKOM peakiiuu, katanuzarop, IIJIK, koppo3usi MeTaioB, CIiaBbl

OCHOBOIIOJIAraromue 3aKOHBI XMMHUH: 3aKOH COXPAaHCHHA MacCChI, nepnonnqecm/lﬁ

2.2
3akoH /.. MeneneeBa, 3aK0H ITOCTOSHCTBA COCTaBa, 3aKOH ABOTaJipo
23 TEOpPUH XHMHH: AaTOMHO-MOJIEKYJISIpHAsi TEOpHs, TEOpUs JJIEKTPOIUTHUECKOU
' JUCCOLUAIIN
3 Bnagenne ocHoBaMH XUMHUYECKOI IPaMOTHOCTH, BKITIOYAIOIIEH:
yMEHHUE NPaBUIIbHO HCIIOIb30BaTh N3yUCHHBIE BEIECTBA U MaTepHAaIIbl (B TOM YUCIIE
MUHEpaIbHBIE YA0OPEHHS, METAJLIBI ¥ CILUTABHI, IPOAYKTHI IIEPEPadOTKH MPUPOTHBIX
31 WCTOYHUKOB yTIEBOJOPOJOB (YIIIA, TPUPOIHOTO Tra3a, He()TH) B OBITY, CEIbCKOM
' XO34HCTBE, HA MPOU3BOJCTBE M MMOHMMAaHNUE 3HAYCHUS JKUPOB, OCIIKOB, YIICBOAOB
JUIS OpraHu3Ma 4eJoBeKa; YMEHHEe IPOTHO3UPOBATh BIMAHUE BEIIECTB U
XUMHYECKUX MIPOIIECCOB Ha OPTaHU3M UEJIOBEKA F OKPYKAIOIIYI0 TPUPOTHYIO CPEy
32 yMEHHE WHTETPHPOBATh XWMHUYECKHE 3HAHUS CO 3HAHUSAMH JPYTHX YIeOHBIX
’ MpeIMETOB
HaJIMYUE OMbITa PabOTHl C PAa3NIUYHBIMH HMCTOYHUKAMH WH(GOPMAIUU TI0 XHMHHU
33 (Hay4yHas M HAy4YHO-TIOMYJIApHAs JIUTEpaTypa, CIOBApPH, CIPABOUYHUKH, UHTEPHET-
pecypchl)
yMeHHe OOBEKTHBHO OIICHMBATh MH(OOPMAIMIO O BEIIECTBAX, UX MPEBPALICHUSIX U
34 MPAKTHYECKOM TPUMEHEHHUH W YMEHHE HCIONB30BaTh €€ Uil pemieHus y4eOHO-
MMO3HABATENBHBIX 33124
Bragenne ocHOBaMH MOHSATHITHOTO amiapaTa i CHMBOJIMYECKOTO S3bIKa XUMHH IS
4 cocTaBiieHHS POPMYJT HEOPraHWYECKUX BEIECTB, ypaBHEHUI XUMHUECKIX PEeaKIInii;
ocHoBamH xumudeckoit HomeHknarypsl (LIPAC u TpuBuanbHOiN)
YMeHHe OOBSCHATh CBSA3b IMOJIOKEHUS 3jieMeHTa B [lepuoanueckoil cUCTEME ¢
5 YHCIIOBBIMU XapaKTEPHUCTUKAMU CTPOCHHUS aTOMOB XUMHUYECKHX DJIEMEHTOB (COCTaB
U 3apsAn sAapa, oOlee YHCIO 3JEKTPOHOB), paclpeleleHHeM 3JIEKTPOHOB II0
JHEPTeTHUYECKUM YPOBHSIM aTOMOB MEPBBIX TPEX NEPHUOIOB, KAIUS U KAJIbLIUA
[IpencraBnenne o NepUOANYECKON 3aBUCUMOCTH CBOWCTB XHMHUYECKUX 3JIEMEHTOB
6 (pammyc aroma, 3JIEKTPOOTPHUIATENIBHOCTH), MPOCTBHIX M CIOXKHBIX BEIIECTB OT
TMIOJIO’KEHUS DIIeMeHTOB B [lepronueckoii cucreme (B MabIX IEPUOJIaX U TIIABHBIX
MOATPYIIAax) U AJIEKTPOHHOTO CTPOEHHS aToMa
7 YMeHune knaccuuIpoBath:
7.1 XUMUYECKUE IIEMEHTHI
7.2 HEOPraHWYeCcKUe BEUIECTBA
7.3 XUMUYECKUE PEAKLIUU
8 YMeHue onpenenars:
8.1 BaJICHTHOCTbH U CTETIEHb OKUCIEHUS XUMHUUECKHX 3JIEMEHTOB, 3apsj] HOHA
8.2 BUJ XMMUYECKOH CBS3M U THII KPUCTAIUTMYECKOH CTPYKTYPBI B COSMHEHMSIX
8.3 XapakTep cpelbl B BOAHBIX PACTBOPAX BEIIECTB (KHCIOT, OCHOBAHHU)

8.4

OKHCJIIMTCIIb 1 BOCCTAHOBUTCIIb




YMeHune xapakTepru3oBaTh QU3NUecKie U XUMUISCKHUE CBOMCTBA!

MPOCTBIX BemecTB (KUCIOPOMA, O30H, BOJOPOA, Tpadur, amma3, KpeMHHH, a3o0T,

9.1 ., ., . o .
dhocdop, cepa, XJI0p, HATPHUH, KAJIHA, MarHUH, KQJIBIHHA, A TIOMAHAMN, KEIIe30)
CIIOKHBIX BEIIECTB, B TOM 4YHCJIE€ MX BOAHBIX pacTBOPoB (BOAA, AaMMHAK,
XJIOPOBOJIOPOA, CEPOBOAOPOJ, OKCHABI M THAPOKCHUAB MeTamioB I-ITA rpymm,
9.2 amomunus, meau (1), nunka, sxxenesa (11 u III), okcuast yraepoga (Il u IV), kpemuust
(IV), azora u docdopa (IIl u V), ceprr (IV u VI), ceprmcras, cepHasi, a30THCTas,
azotHas1, pochopHasi, yroiabHasi, KpeMHHAEBas KHCIOTa U X COJIHN)
IIPOTHO3MPOBAaTh M XapaKTEPH30BaTh CBOICTBA BEIIECTB B 3aBUCHUMOCTU OT HX
9.3 cocTaBa W CTPOCHUs, MPUMEHEHUE BEIIECTB B 3aBUCHUMOCTH OT HX CBOWCTB,
BO3MOXHOCTb IIPOTEKAHMU XMMUYECKUX [IPEBPALICHUI B Pa3IUUHBIX YCIOBUAX
10 YMeHune coCTaBIIsITh MOJIEKYJIIPHBIE U HOHHBIE YPaBHEHUS PEaKIUi, B TOM YHUCIIE:
10.1 peaknuii HFOHHOro oOMeHa
10.2 OKHCIIUTENIbHO-BOCCTAHOBUTENBHBIX peaKIuit
10.3 WUTIOCTPUPYIONINX ~ XUMHUYECKHE CBOMCTBA HM3Y4YEHHBIX  KIJIAcCOB  (TpyI)
’ HEOPraHMYECKHUX BELIECTB
10.4 MOATBEPKIAIONTUX TEHETUIECKYIO B3aUMOCBSI3b MEXIY HUMU
11 YMeHue BBIYUCTATE (TPOBOAMUTH PACUETHI):
1.1 OTHOCHUTEJIBHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO MaccChl BEILIECTB, MAaCCOBYIO JOJIIO
’ XMMUYECKOr0 JIEMEHTa B COCTUHEHUH
11.2 MAacCOBYIO JIOJIIO BEILIECTBA B PaCTBOPE,
11.3 KOJIMUYECTBO BEIIECTBA U €r0 Maccy, 00beM ra3oB
114 M0 ypaBHEHUSM XUMHUYECKHX PEaKIMi U HAXOAUTh KOJIHYECTBO BElIeCTBa, 00BEM U
' MAaccy peareHTOB WM NPOIYKTOB pPEaKuu
12 Biragenue (3HaHue OCHOB):
OCHOBHBIMHM  METOJaMHM HAy4YHOTo TO3HaHWA (HaONMIOJEHHEe, HU3MEpEHHE,
12.1 JKCHEPUMEHT, MOJICIMPOBAHNE) NPH M3YUEHUH BELIECTB U XUMHUYECKUX SIBJICHUI,
yMeHue chopMyIHpOBaTh NPOOIEMy U TIPEIIIOKHUTE IyTH €€ PEelIeHHUs
120 0e3omacHOi PabOThl C XWMHYECKUMH BEIIECTBAMH, XHUMHUYECKOH MOCYIOW |
' 1abopaToOpHBIM 000pyIOBaHHEM
npaBujaMu  0€30MacHOTO OOpameHus ¢ BEMIECTBAMH, UCIIOJIb3YeMBIMHU B
MOBCEAHEBHON >KM3HH, MPAaBUIAMHU MOBEIEHHUS B LESIX COEpeXEHHUs 310pOBbs U
12.3 OKpY>KaroIel MMPUPOTHON Cpe/ibl; TOHUMaHKe Bpeaa (0IMacHOCTH) BO3SHCTBHS Ha
KHUBBIE OpPraHW3MBbl ONpPEJCIEHHBIX BEIIECTB, CIIOCOOOB yYMEHBIIEHHS U
MPEOTBPAICHUS X BPETHOTO BO3CHCTBUS
13 Hanuvne npakTHYecKHX HABBIKOB IJIAHWPOBAHUS M OCYIIECTBICHHUS CIIETYIOITHX
XUMUYECKUX HKCTIEPUMEHTOB!
U3ydyeHHe M OomnucaHue (U3MUECKUX CBOMCTB BEIIECTB; O3HAKOMIIGHHE C
13.1 (U3NUECKUMHI U XUMHYECKUMH SBJICHUSMH; OMBITHI, WITIOCTPUPYIOLINE TPU3HAKH
MPOTEKAHUST XUMHUYECKIX PeaKIii
13.2 W3y4YeHHe CIIOCOOOB pasJIeNieHUs] cMeceit




13.3

MOJTyYeHHUE KUCIOPOAa U N3YUYEHHE €r0 CBOMCTB; MOIy4YeHHE BOIOPOIa U U3YICHUE
€ro CBOMCTB; MOJIYYCHHUE YIJIEKUCIIOrO Ta3a U M3YYCHHUE €ro CBOMCTB; MOJNYUYCHHE
aMMUaKa ¥ U3y4eHHUE €ro CBOMCTB

13.4

[IPUTOTOBJIEHUE PACTBOPOB C ONPENEIEHHOM MAacCCOBOM JOJEH PACTBOPEHHOIO
BEIIECTBA

13.5

NpUMEHEHHE HHAMKATOpOB (JlakMyca, MeTwiopamxka u (eHoidranenHa) ams
OIIpENeNICHHS XapaKTepa CPeabl B pacTBOpPaxX KUCIOT U IIeJI04Yen

13.6

HCCIICAOBAHME 1 ONTMCAHNE CBOMCTB HEOPTaHWICCKUX BEIIESCTB Pa3IMIHBIX KJIACCOB;
VM3y4YeHHE B3aWMOJCUCTBUS KHCIOT C METajulaMH, OKCHAAMH METalJIOB,
pacTBOPUMBIMM UM  HEPACTBOPUMBIMU  OCHOBAHHUSIMH, COJIIMH;, TOJyYCHHUE
HEPAaCcTBOPUMBIX OCHOBaHHI{, BHITECHEHHE OJHOTO METaia APYTUM M3 PacTBOpa
COJIM; HCCIIETOBaHNE aM(POTEPHBIX CBOMCTB THAPOKCHIOB ATFOMUHUS 1 ITMHKA

13.7

peleHne  OKCHEPUMEHTANBHBIX 3amad 1o  TeMaM: «OCHOBHBIE  KJIacChI
HEOPraHUYECKUX COCIUHEHUY; «DAEKTpOoIUTHIECKAS JIUCCOIAALTUSD;
«Baxuelmme HeMETAIBI U WX COCAUHEHUs»; «BakHeWne MeTaulbl U UX
COEJTUHEHU S

13.8

XUMHYECKUE KCIIEPUMEHTHI, WIUTIOCTPUPYIOIIUE MPHU3HAKA MPOTECKAHUS PeaKinit
MOHHOTO OOMEHa; Ka4YeCTBCHHBIC pEaKIMH Ha TMPHUCYTCTBYIONIHE B BOJHBIX
pacTBOpax HOHBL XJOPUA-, OpOMHUI-, MOAUMI-, Cyibdar-, (ocdar-, kapOoOHAT-,
CUITUKAT-aHUOHBI, THUIAPOKCHUJ- HOHBI, KATHOHBI aMMOHUS, MATHHS, KaJbIIus,
ATIOMUHUS, Jkelre3a (2+) u xkenesa (3+), meau (2+), muHKA

14

YMeHue:

14.1

MPEACTaBIIATh Pe3yiIbTaThl JKCHEpUMEHTa B (hopMe BBIBOAOB, I0Ka3aTEJbCTB,
rpaduKOB U TaOJIHI U BBISBIATH 3MIUPUIECKUE 3aKOHOMEPHOCTH

14.2

YCTaHaBJIMBATh CBSA3U MEXKIY PeallbHO HAOII01aeMbIMU XHMHUECKUMHU SIBICHUSMH 1
mpoleccaMy, TPOUCXOISAIIMMH B Makpo- W MHKPOMHUpE, OOBSCHATH MPUYUHBI
MHOT000pa3us BEIIeCTB

Ilepeuyennb

3JIEMCHTOB coacpkaHus, IPOBEPACMbIX Ha OCHOBHOM

rocyiapCTB€eHHOM IK3aME€HE 110 XUMHUHU

Kon IIpoBepsieMble 3JIeMEHThI COAEPKAHMUS
1 [lepBoHaYaNTEHBIE XUMUYECKUE TOHATHS
1.1 Yucreie BemecTBa U cMecu. CriocoObl pas/iesieHus: cMecei
12 ATOMBI U MOJIEKYJIBI. XUMUYECKHE 3JIeMEHThl. CHMBOJBI XUMUYECKUX DJIEMEHTOB.
) [IpocThle U CIOXKHBIE BEIECTBA
13 Xumuyeckass ¢dopmyna. BaleHTHOCTh aTOMOB XUMHUYECKUX 3JIeMeHTOB. CTereHb
' OKHUCJIEHUS
3akoH TMOCTOSHCTBA cocTaBa BemlecTB. (OTHOCHUTENbHAs AaTOMHas  Macca.
1.4 OTHOCHUTENIbHAsT MOJISKYJISIpHasl Macca. MaccoBasi 7O XUMUYECKOTO dJIeMEHTa B
COCTMHCHUH
15 KonmmdectBo BemectBa. Monb. MossipHas Macca. MoJspHBI  00BEM  Ta30B.
) B3auMocCBs3b KOMMUECTBA, MACCHI M YUCIIA CTPYKTYPHBIX €AUHUI] BEILIECTBA




1.6

dusznyecKkre U XUMHICCKUE SBJICHUS. XUMUYECKas peakiuus U e€ Mpu3HaKu. 3aKOH
COXpaHEHUsI MACChl BEIIECTB. XUMUUYECKUE YPaBHEHUS

Tlepuonuueckuit 3akoH u Ilepuonuueckas cucteMa XuUMU4eckux ayemeHToB J[.U.
MengeneeBa. CTpoeHHEe aTOMOB

2.1

[Tepuoanueckuii 3akoH. Ilepuomnueckas cucrema XUMHUYECKHX snemeHToB JI.I.
MengeneeBa. Ilepuoapl u rpynnbel. PU3NUECKUHA CMBICI MOPSIKOBOTO HOMEPA,
HOMEpPOB MEepUOJIa U TPYIIIbI AJI€MEHTa

2.2

Crpoenne atomoB. CocTaB aTroMHBIX smep. M3otombl. OnekTpoHbl. CTpoeHue
AJIIEKTPOHHBIX 000JI0YEK aTOMOB MEPBBIX 20 XUMHUIECKUX 3JIeMeHTOB [leproamaeckoit
cucremsl .. MenneneeBa

23

3aKOHOMEPHOCTH B U3MEHECHHUU CBOWCTB XUMHUYECKUX DIEMEHTOB MEPBBIX TPEX
MEPUOAOB, Kalus, Kamplusd (pamdyca aTroMoB, OJIEKTPOOTPHUIATEIHLHOCTH,
METAITMYECKAX W HEMETAJUIMYECKUX CBOMCTB) M MX COEAMHEHUN B COOTBETCTBUU C
MOJIOKEHUEM DJIeMEHTOB B [leproauueckoii cucteMe U CTpPOEHUEM UX aTOMOB

CrpoeHue BemecTBa

3.1

Xumuueckast — cBsi3b.  KoBaneHTHass  (WOJsipHass W HEMNOJSIPHAsl)  CBSI3b.
ONeKTPOOTPUIATENBHOCTh XMMUYECKUX 3JIeMeHTOB. MloHHas cBsA3b. MeTamnueckas
CBSI3b

3.2

Tumnel KpUCTAIIMYECKUX PEMIETOK (ATOMHAs, HOHHAS, METAJUINYECKas), 3aBUCUMOCTh
CBOICTB BeIlIECTBA OT TUMA KPUCTAJUIMYECKON PEIIETKY U BUIa XUMUYECKOH CBSI3U

Baxneilline npeacTaBUTENM HEOPraHMYECKUX BellecTB. Hemertamwisl U X
coequHEHNA. MeTalulel M UX COEINHEHUS

4.1

Knaccudpukanus W HOMEHKIATypa HEOPraHWUYECKUX COCAMHEHHNA: OKCHUIOB
(coneoOpa3syroniye: OCHOBHBIC, KUCJIOTHBIC, aM()OTEpPHBIC) M HECOJICO0pa3yIoIIne;
OCHOBaHWH (IIEN0YM ¥ HEPACTBOPUMBIE OCHOBAHHS); KHUCIIOT (KHCIOPOICOCpIKaIINe
1 OCCKHUCIOPOIHBIE, OMHOOCHOBHBIC H MHOTOOCHOBHBIE); COJICH (CpETHUX U KHCITBIX )

4.2

dusnyeckre ¥ XUMHUYECKHE CBOMCTBA NMPOCTHIX BELIECTB-HEMETAJUIOB: BOJIOPOAA,
XJIopa, KHCIIOpo/ia, Cephl, a30Ta, (ocdopa, yriepoaa, KpeMHHS

4.3

du3ndeckue 1 XUMHYECKHE CBOMCTBA MMPOCTBIX BCIICCTB-MCTAJIJIOB: JINTHUSA, HATPUS,
Kajus, Mar"dvusga ¢W KaJblHWdA, aJJllIOMHHHS, KCJIC3a. 3H€KTpOXHMH‘{eCKI/II>'I paa
HaHpSI)KCHI/Iﬁ MCETAJIJIOB

4.4

Ousznueckre W XUMHYECKHE CBOMCTBA BOJOPOIHBIX COCAMHEHHN HEMETAIIOB:
XJIOPOBOJIOPOJIa, CEPOBOAOPOIA, aMMHUAKA

4.5

®dusnveckre 1 XUMUYECKHEe CBOHCTBA OKCHI0B HeMeTaiuioB: cepol (IV, VI), azora(ll,
IV, V), docdopa(lll, V), yrmepoma(ll, IV), kpemuusa(IV). Ilomyuenune oxcumos
HEMETAJIIOB

4.6

Xumuueckue cpoiictBa okcunoB: MeramioB IA-IITA rpynn, nuuka, mexu(ll) u
xene3a(ll, III). [Tomyuenue OKCUAOB METAIIIOB

4.7

XWMHYECKHEe CBONCTBA OCHOBaHMM W aM(OTEpHBIX THAPOKCHAOB (HA IpUMepe
TUAPOKCHUJIOB aJFOMUHMS, jKele3a, uHKa). [lomyueHne ocHoBaHMA M aM(OTEPHBIX
TUJIPOKCHJIOB

4.8

OOmme XUMHYECKHE CBOWCTBA KHUCIOT: XJIOPOBOJIOPOJHOH, CEpPOBOJOPOAHOM,
CEPHUCTOM, CEpHOM, a30THOH, (ochOopHOH, KpeMHHEBOH, yronbHOH. Ocolble
XUMUYECKHE CBOMCTBA KOHLIEHTPUPOBAHHOM CEpHOM M a30THOM KucioT. [lonyuenue
KHCIIOT




4.9

OO6mue XUMHYIECKHUE CBOMCTBA CpemHUX cojelt. [lomydenue coneit

[onyyenne, coOupaHue, pacrmo3HaBaHWUE BOJOPOJAA, KHUCIOpOJA, aMMHaKa,

4.10
YTIIEKHUCIIOro ra3a B 1adopaTopuu
411 Ilomydyenne amMMuaka, CEpHON W a30THOW KHCIOT B MPOMBIIUIEHHOCTH. OO0mue
' CHOCOOBI MTOTyYeHHSI METAJIJIOB
4.12 I'eneTudeckas cBA3b MEXAY KIacCaMU HEOPTaHUYECKUX COEIMHEHUM
5 XUMUYECKHE PEAKIIH
Kraccudukamus XUMHYECKUX pPEaKIUHA 1O pa3INYHBIM NpPU3HAKAM: MO YUCIY U
5.1 COCTaBY YYaCTBYIOUINX B PEaKLIUH BEIIECTB, MO TEIIOBOMY 3P PEKTY, 10 N3MEHEHUIO
CTETIEHEeH OKHCIICHNS XUMHYECKHX 3JIEMEHTOB
59 TennoBoi 3PPeKT XUMUUECKON peaKluH, TePMOXUMHUYECKHE YpaBHEHUs. DK30- U
' 9HIOTEPMHUYECKUE PEAKIUH. TepMOXUMUYECKUE YPAaBHEHUS
OKHUCINTENTbHO-BOCCTAHOBUTENbHBIE peakuud. OKHCIUTENH M BOCCTAHOBHUTEIH.
5.3 IIporecchl OKHMCTEHUS] W BOCCTAHOBIIGHUS. DIIEKTPOHHBIA OallaHC OKHCIHTEIHHO-
BOCCTAHOBUTEJILHON PEAKLIUU
54 Teopust ayeKTpoIUTHYECKOW auccouranud. KaTHOHBI, aHHOHBI. DJEKTPOJIUTHI U
) HEAIEKTPOJIUTHL. CHIIbHBIC U CJIa0bIe AJICKTPOIUTHL. CTENeHb TUCCOIUAIH
55 Peakiuu noHHOr0 0OMeHa. Y CIIOBUSI TPOTEKAHUS PEaKIMil HOHHOTO 0OMEHA, TOJIHBIC
’ Y COKpaIlléHHbIC HOHHbBIE YPaBHEHUS pPeaKIIui
6 XuMus ¥ OKpYIKaromias cpeia
BemecTtBa W Marepuansl B TOBCEIHEBHOM JKM3HM 4eloBeKa. besomacHoe
6.1 WCTIONb30BaHME BEIIECTB W XUMHUYECKUX peaknuid B naboparopun u Owbity. [lepBas
MOMOIIIb ITPH XUMHUYECKUX 05KOTaX U OTPABICHUAX
XUMHYecKoe 3arps3HeHHE OKpY’Karollel cpeabl (KUCIOTHbBIE 0K, 3arpsi3HEHHE
6.2 MOYBBI, BO3JyXa W BOJOEMOB), crocoObl ero mnpenorBpanieHus I[lpenenbHas
’ norryctumMas koHneHTpanus Beriects ([11K). Poxp xuMun B perieHu# 3K0JI0THIeCKuX
npobieM. YcuieHne napHUKOBOro 3¢Qexra, pa3pylieHlne 030HOBOTO CII0s
IIpumenenue cepsl, a3ota, hocdopa, yriepona, KpeMHUS U UX COCTUHEHUH B OBITY,
MEIHIIMHE, TMPOMBIIIJIEHHOCTH U CEIBCKOM XO03siicTBe. [IpuMeHeHne MeTauioB |
6.3 CIUIaBOB (CTanb, YyTyH, JIOPaTIOMUHUMA, OpoH3a) B OBITY M NPOMBIIUIEHHOCTH MX
coeauHeHni. [loHATHE O KOPPO3UM METAIOB, OCHOBHBIE CHOCOOBI 3aIUTHI UX OT
KOppO3UH
6.4 ITpupoaHbIe HCTOYHUKY YTTIEBOJOPOAOB (YIoJib, IPUPOIHBIN ra3, HeTh), MPOAYKTHI
' ux nepepaboTku (OEH3WH), HX POJIb B OBITY M IPOMBIIUIEHHOCTH
IlepBoHavanpHBIE TOHATHUS 00 OPraHMYECKHUX BEIIECTBAX KaK O COEAMHEHUSIX
6.5 yraeposaa (MeTaH, 3TaH, dTHJIEH, alleTUIIEeH, 3TaHOJI, TIUIEPUH, YKCYCHas KUCIIOTa).
' ITonsiTHe 0 OMOJIOTMYECKH Ba)KHBIX BEILECTBAX: JKHUPax, OeNKax, yriaeBoAax - U UX
POJH B KM3HU YeJIOBEKa
7 Pacuérsr:
7.1 1o (popMyIaM XUMHUYECKHX COeTMHEHUI
7.2 Macchl (MaccoBO) A0OJIM paCTBOPEHHOTO BELIECTBA B PACTBOPE
7.3 10 XUMHYECKUM YPABHEHUAM




TemaTHueckoe IVIAHUPOBAHUE

8-i1 ki1acce

n/n

HaumMmeHnoBaHue
pa3aejioB W
NMPOrpamMMbl

TEM

KoauyecTBO 4acos

KonTpoabHblie

Bceero
padoTsI

IIpakTHyeckue
padoTbI

nekTpoHHble (1{U(pPOBHIE)
o0pa3oBaTelibHbIE Pecypchl

Pa3nea 1. [lepBonayanbHbI

¢ XUMHYCCKHE ITOHATHSA

Xumus — BaXKHas
o0mnacTb
bubnmuoreka @OI'UC «Mos
€CTECTBO3HAHMS u
1.1 HDAKTHICCKOR 5 2 mKoma» — lesson.academy-
p content.myschool.edu.ru/04/08
JeSITeIbHOCTH
YeJIoBeKa
Bewmecrsa " Xnmusa, 8 ximace, PI'AOY
12 | o™ 15 1 IO «AKazemust
XUMHAYECKHE PEaKHH
Munnpocgeuenus Poccuny
Uroro no pazneny 20

Pa3pnen 2. BaskHeiilue npeacTaBuTeId HEOPraHMYECKUX BelleCTB

DIEKTPOHHBIH
o0pa3oBaTenbHBIN pecypc
Bosnyx.  Kiciopom, «JlomamiHue 3aJ1aHUS.
2.1 6 OcHoBHOE obrmiee
[onsTre 06 okcumax
oOpaszoBanue. Xumus», 8-9
knacc, AO «M3maTenncTBo
"IIpoceernienne»
Boziopo. TTonsmie o Tpenaxep «OO0nako 3HAHUIY.
2.2 8 1 Xummsa. 8  kmace, 0OO0O
KHCJIOTaX U COJISIX
«®Du3ukoH Jlad»
DNEeKTPOHHBIN
00pa3oBaTebHBINA pecypc
Bona. PactBopsI. «JloMarrHue 3agaHusl.
2.3 |Ilonsitue 005 1 1 OcHoBHOE 00111ee
OCHOBaHUSIX oOpa3zoBanue. Xumus», 8—9
knacc, AO «M3naTenscTBO
"[IpocBemienue"»
ONIEeKTPOHHBIN
00pa3oBaTebHBINA pecypc
OcHoBHBIE KJIACCHI «Jlomamraue 3anaHust.
2.4 | HeopraHMYECKUX 11 1 1 OcnoBHOe o011ee
COCTMHECHHMA obpazoBanne. XuMus», 89
knacc, AO «M31aTenbcTBO
"[Ipoceenienne"»
Hroro no pazgeny 30




Paznen 3. Ilepuoguueckuii 3axkoH u Ilepuogudyeckasi cucreMa XuUMHYeCKHX dJjeMmeHTOoB JI.M.

MemnpeneeBa. CrtpoeHue aToMoB. XUMHUYECKas CBs3b. OKUCIUTEIbHO-BOCCTAHOBUTEIbHbIE
peakuuu
Tlepuonnueckuii DIIeKTPOHHBIHA
3aKOH u o0pa3oBaTenbHBIN pecypc
[epuoanueckas «JloMarHue 3agaHusl.
3.1 |cucremMa XHMMUYCCKHX |7 OcHoOBHOE 00I111ICe
2JIEMEHTOB .. obpa3zoBanne. Xumus», 8—9
MeHnpneneesa. knacc, AO «M31aTenbcTBO
CrtpoeHue aToMOB "[Ipoceemienne"»
ONEeKTPOHHBIN
00pa3oBaTeIbHBIA Pecypc
XuUMH4YecKass  CBS3b. p peeyp
«JloMarmrane 3agaHmusl.
OKHUCITUTETBLHO-
3.2 8 1 OcHoBHOE 00I11Iee
BOCCTaHOBUTEILHEIC
obpa3zoBanne. Xumus», 8—9
peakiuu
knacc, AO «M31aTeabcTBO
"IIpoceernienne"»
Uroro no pazaeny 15
ONeKTPOHHBIN
o0Opa3oBaTenbHBIN pecypc
«{omamraue 3aJIaHMS.
[ToBTOpeHme 3 OcHoBHOE o0ree
oOpazoBanme. Xumus», 8-9
knacc, AO «M3marembcTBO
"TIpocernieHue"»
OBUIEE KOJIMYECTBO
YACOB I1O | 68 3 6
I[TPOTPAMME
9-ii kIacc
HanMeHnoBaHMe KoanuecTBO Yacos
Ne azIeTOB M TeM JuiekTpoHHbIe (UUpoBHIE)
w/n | P Beero Koutpoirneie | IIpakTuieckue | ogpazosartenbubie pecypebl
porpamMmbl paboThLI paboThI

Pa3nen 1. BemmecTBo U XuMH4ecKue peakuun

HOBTg peHie " bubmnoreka @OI'UC «Mos
1.1 |YUYDACHHE  SHAMHI 5 1 ITKOJIay — lesson.academy-

OCHOBIHBIX — Pa3ACIon content.myschool.edu.ru/04/09

Kypca 8 Kkiacca

OCHOBHBIE Xumusa, 9 kmacc, PIAOY
1.2 | 3akoHOMEpPHOCTH 4 A0 «Axanemus

XUMHUYCCKHUX peaKL[I/Ifl

Munnpocsemienust Poccuny»




DNIEeKTPOHHBINA

TS — o0Opa3oBaTeIbHBIN pecypc
«Jlomarnue 3aJ1aHUs.
1.3 | ZMcCOMHAIIA. 8 OcHoBHOE oOrmiee
XUMUYECKUE pEaKIuu
B pACTBOpAX oOpazoBanue. Xumus», 89
knacc, AO «HM3maTenncTBO
"[IpocBemnienne"»
Hroro no pazneny 17
Pa3nen 2. Hemeranjbl M UX coeTUHEHUSsI
Ob6mas
XapaKTePUCTHKA Tpenaxep «O0ak0 3HAHUID.
2.1 | XuMu4YecKux 4 Xumug. 9 kmace, OOO
3JIEMEHTOB VIIIA- «Dwuzuxon JIab»
rpynnsl. ['anorensl
O6mas Tpenaxep «O61aK0 3HAHUNY.
XapaKTepUCTHKa Xumus. 9 xaace, OO0
XUMHYECKUX «Dusukon Jlad»
2.2 6
3JIEMEHTOB VIA-
rpynnel. Cepa u ee
COCTUHEHHS
Obmas Tpenaxep «O0maKko 3HAHHIT».
XapaKTEPUCTUKA Xumus. 9 knacc, OO0
XUMUYIECKUX «®DuzukoH JIab»
2.3 | 3meMeHTOB VA-|7
TPYTIIBL. Azor,
dochop 17§ uX
COCIIUHCHHS
O6mas Tpenaxep «O61aK0 3HAHUNY.
XapaKTepUCTUKA Xnmus. 9 xnace, OO0
XUMHYECKUX «®DusukoH Jlad»
2.4 | anemMeHTOB IVA-|8
Tpynmnel.  YTiaepox W
KpPEeMHHUI u 150:4
COCIUHCHHUS
Uroro o pazaeny 25

Paznea 3. MeTajibl 1 UX COeAMHEHUSA

Tpenaxep «O01aKo 3HAHUI.

OO6mue CBOMCTBA
3.1 = 4 Xumus. 9 ximacc, OO0
METaJIIOB
«DuzukoH J1ab»
BaskHeilime MeTALILL Tpenaxep «O61aK0 3HAHUIY.
3.2 X COCIHCHIS 16 Xumust. 9 xiacc, OO0
A «DuzukoH J1ab»
HUroro no pazneny 20

Pa3nen 4. Xumus 1 oKpy:Kaomas cpeaa

BemectBa u Tpenaxep «O6nako 3HaHUI.
4.1 | maTepuansl B JKM3HH |3 Xumusa. 9 xmace, OOO
4eJI0BEeKa «®Du3zukoH Jlab»
Hroro no pazaemy 3




Tpenaxep «O0maKo 3HAHUI.

IToBTOpEHue 3 Xumug. 9 kmace, OOO
«Duzukon JIab»

OBHIEE KOJIMYECTBO

YACOB I10 | 68

I[TPO'PAMME




HOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
KosnvecTBO 4acoB DJIeKTPOHHbIE
Ne Hara nugposeie
/i Tema ypoka Beero KOﬁHTpOJILHLIe HpﬁaKanecm/le W3yuCHHS  0GPA30BATETbHBIE
padoThbI padoThbI pecypebi
1 [Ipenmer xumuu. Ponp Xxumuu B 1 bubnmnoreka [HOK
’KU3HU YesloBeKa. Teila U BelecTBa https://m.edsoo.ru/ff0d210c
) [TonsiTue o w™meromax TMO3HAHUS B 1 bubnuoreka [HOK
XUMHUH https://m.edsoo.ru/ff0d227e
ITpakTnyeckas padora Ne 1 «IIpaBuna
3 paboTel B jabopaTOpuud W TPHUEMBI | bubnmnoreka [HOK
oOparieHus c 1a00paTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyI0BaHUEM»
UucTteie BeniecTBa U cMecu. CriocoObl bubnuoreka LHOK
4 . 1
pasneneHus cMeceu https://m.edsoo.ru/ff0d26ca
[Ipaktryeckas abora No 2
5 <<l?a3 eJIeHue CMeEeﬁ (Ha mpumepe 1 bubmorexa HOK
8 . puMEp https://m.edsoo.ru/ff0d28c8
OUYHCTKHU MTOBAPEHHOM COJIN)»
bubnuoreka [HOK
6 ATOMBI M MOJICKYITBI I https://m.edsoo.ru/ff0d2a6¢c
7 XUMUYECKHUE  DJIEMEHTHL.  3HAKH bubnuoreka [HOK
(CUMBOJIBI) XMMHUYECKHUX JJIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocTeie u clnoKHBIE BENIECTBA 1 bubmorexa HOK
p m https://m.edsoo.ru/ff0d2a6¢c
9 ATOMHO-MOJIEKYJISIPHOE YUEHHE 1 bubmmorexa HOK

https://m.edsoo.ru/ff0d2d50




3aKOH IMOCTOSHCTBA COCTaBa BCIICCTB.

bubnuoreka [HOK

10 Xumuueckas Gopmyna. BaneHTHOCTD hitps:/m.edsoo.ru/fi0d2eac
ATOMOB XMMHYECKHX JICMEHTOB
11 OtHOcuTENbHAs  aTOMHAas  Macca. bubnmoreka HOK
OTHocuTeNnbHASI MOJIEKYJISIPHAS Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas JI0JIs1 XUMHUYECKOr0 bubnuoreka [HOK
3JIEMEHTA B COCJUHECHUN https://m.edsoo.ru/ff0d350c
13 KomnmnuecTBo BEILIECTBA. Morb. bubnuorexa HOK
MognsipHas macca https://m.edsoo.ru/ff0d5230
14 Ou3nyecKkre U XUMUYECKUE SBICHUS. bubnuorexa HOK
XUMHYECKask peaKIus https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku u yCJIOBUS TPOTEKAHUS bubnuoreka HOK
XUMHYECKUX peaKIui https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUs MacChl BEILECTB. bubmmotexa [HOK
XUMHUYECKUE YPABHECHHUS https://m.edsoo.ru/ff0d3b88
Borumciienuss  KoamdecTBa,  MaccChl
17 BEIIECTBA o ABHEHUSAM bubmorexa HOK
i o yp https://m.edsoo.ru/ff0d5708
XUMUYECKUX PEAKITUN
Knaccudukamms XUMHYECKUX
18 eak ngl) (colé WHEHUS, PA3I0KECHUS bubmorexa HOK
peakil A » P ’ https://m.edsoo.ru/ff0d3{34
3aMelIeHus, oOOMeHa)
M. B. JIoMOHOCOB — Yy4YEHBIN-
19 SHIUKJIONETUCT 0600 CI?III/IC u bubnmotexa HOK
1L A ) . m https://m.edsoo.ru/ff0d40c4
CHUCTeMaTH3aIs 3HAHUI
20 KonrponbsHast pabora Nel mo Tteme bubnuoreka [HOK
«BelecTBa 1 XUMHYECKHE PEAKITHI https://m.edsoo.ru/ff0d4290
Boznyx — cmecs rasos. CocraB
21 BO3 nya Kucnopon — »naeMeHT u Bubmiorexa HOK
Ayxa. pos https://m.edsoo.ru/ff0d448¢
npocroe Bemecto. O30H
®uU3NYECKNEe U XUMUYECKHE CBOMCTBA
bubmmoreka [HOK
22 KUciopoja (peakuud  OKHUCIICHUS,

ropenue). [lonsTre 06 okcumaax

https://m.edsoo.ru/ff0d4614




CriocoObl  TONy4YeHHs] KHUCIOpoAa B

bubnuoreka [HOK

23 nabopaTopud M MPOMBIIUICHHOCTH. hits://m.edsoo.ru/ff0d497a
[IpuMeHeHue Kuciopoia
TenmoBorr  3¢dekT  XuMHUUYECKOH
o4 peakuuu, IIOHATHE 0 bubnmnoreka I[HOK
TEPMOXUMHUYECKOM YPABHEHUHU, DK30- https://m.edsoo.ru/ff0d4790
Y SHJOTEPMUUYECKHUX PEaKLIUSIX
TomnmmBo (HedTHh, yroilb W METaH).
25 3ar ;13HeHIge (203 zl(a CIIOCOOBI er)o buGnuorexa LOK
P Ayxa, https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAICHUS
[TpakTuueckas padora Ne 3 mo teme
26 «ﬁon ‘IeHI/IeI/ICIz)61/I aHUEe KUCIIOpOo1a buGnuorexa HOK
y . P poa, https://m.edsoo.ru/ff0d4ae2
M3Yy4YEHHUE €ro CBOMCTBY
7 Bogopon — »oameMeHT U mpocToe bubmmotexa [HOK
BelecTBo. Haxoxaenue B mpupoje https://m.edsoo.ru/ff0d4dd0
’3 dusnueckne 1 XUMHYECKHE CBOMCTBA bubnuoreka LHOK
Bojopoaa. [Ipumenenue Bogopozaa https://m.edsoo.ru/ff0d4dd0
29 ITonsiTHE O KMCIOTAX U COJIAX Bubmiorexa HOK
https://m.edsoo.ru/ff0d50d2
30 CriocoObl  TONy4YeHus BOJOpOJa B bubnmnoreka [HOK
naboparopuu https://m.edsoo.ru/ff0d4dd0
[TpakTnueckas padora Ne 4 mo Teme
31 «IPIonyquHe u 1;):061/1paHI/Ie BOJIOpOJIA bubnmotexa HOK
. ’ https://m.edsoo.ru/ff0d4{42
M3Yy4YEHHUE €ro CBOMCTBY
3 Monsipublii  00bEM  ra3oB. 3aKOH bubnuoreka [HOK
ABorazipo https://m.edsoo.ru/ff0d542e
Brmunciaenuss o00béMa, KoJIHM4YeCTBa
33 BEILIECTBA Tra3a MO €ro M3BECTHOM bubnmotexa HOK
H THOMY https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WU 00BEMY
Brruucnenuss 00bEMOB  Ta3oB 1O
bubmmoreka [HOK
34 YPaBHEHUIO pEaKUUH HAa OCHOBE

3aK0HA 00BEMHBIX OTHOIICHHMI Ta30B

https://m.edsoo.ru/ff0d5708




dusnueckre 1 XUMHUYECKUE CBOMCTBA

bubnuoreka [HOK

35 BOJBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuii. Ilonsarue 00 bubnuoreka [HOK
UHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Bona Kak PacTBOPHUTEIIb.
37 HacebiiieHHble W HEHACHILICHHBIE bubnuoreka [HOK
pacTtBOopbl. MaccoBasi 107151 BelllecTBa https://m.edsoo.ru/ff0d5b40
B pacTBOpe
[Ipaktuyeckas pabora Ne 5 mo teme
33 «IIpurotoBiieHue pacTBOpOB c bubnuorexa HOK
ONpEeACIEHHON  MacCOBOM  JOJIEH https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY
39 KontponbHas padora Ne2 mo Tteme bubnuoreka HOK
«Kucnopoa. Bogopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxcunpl: cocTaB, KiacCH(pUKaus, bubnuoreka [HOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
ITonyuenue €CKHE CBOICTBA
41 KI/I(J:jI};qTIfLI;IX ' XHME:HOI;EHXB ' TBH bubmiorexa HOK
i https://m.edsoo.ru/ff0d664e
aM(pOTEpPHBIX OKCHUJIOB
OcHoBaHus: COCTaB, KiacCUpUKaIS, bubmnnoreka LHOK
42
HOMEHKJIATypa https://m.edsoo.ru/ff0d67ca
43 ITonyuyenue U XMMHYECKHE CBOMCTBA bubnmnoreka [HOK
OCHOBaHMUI https://m.edsoo.ru/ff0d67ca
Kucnoter: cocraB, knaccuduxanus, bubanoreka HOK
44
HOMEHKJIATypa https://m.edsoo.ru/ffOdfee2
45 [TonydyeHne W XMMHYECKHE CBOMCTBA bubnuotexa I[HOK
KHUCJIOT https://m.edsoo.ru/ffO0dfee2
Comu  (cpenHue): HOMEHKJIATypa,
46 CHOCO6I>I( pHOHque)HI/ISI XI/IMI/ILIGC};E/IG bubmmorexa HOK
N ’ https://m.edsoo.ru/00ad9474
CBOMCTBA
47 [TpakTryeckas padorta Ne 6. Perenune bubnuoreka [HOK

OKCICPUMCHTAJIBHBIX 3aaa4 IIO TEMC

https://m.edsoo.ru/00ad9b7c




«OCHOBHBIE KJIACChI HEOPTAaHUYECKUX
COEIUHEHUN)

['eneTnyeckas CBA3b MEXIY KilaccaMu bubnuoreka HOK
48 .
HEOPraHUYECKUX COCIUHEHUI https://m.edsoo.ru/00ad9a50
49 O6obmenne W cucreMaTH3anus bubnmoreka [HOK
3HAHUHI https://m.edsoo.ru/00ad9cb2
KontponbHnas padora Ne3 mo Teme
50 "OCHEBHLIC KHECCBI HEOpPraHUYeCKHUX Bubmiorexa LHOK
o p https://m.edsoo.ru/00ad9e1la
COCIMHEHUI
IlepBBle MONBITKH KjIacCU(pUKALIUN
51 XI/II\I/)[I/I‘IGCKI/IX 3JICMEHTOB H(;l;mTI/II:: 0 Bubmiorexa LHOK
) https://m.edsoo.ru/00ad9ffa
IPYyIIax CXOAHBIX AJIEMEHTOB
[Tepuoanueckuii 3aKOH u
PHOA bubnuorexa HOK
52 [Tepuoanueckas cucteMa XUMUYECKUX
https://m.edsoo.ru/00ada52c
anemenToB . 1. Menaeneera
53 Ilepuoasl, TpyIIkl, 110 TITIBI Bubmorexa LOK
PHOJBL, TPy » IOATPY https://m.edsoo.ru/00ada52¢
54 Crpoenue aromoB. CocTaB aTOMHBIX bubnmnoreka [HOK
saep. M3oTonsl https://m.edsoo.ru/00ada342
CTpoeHHEe DIIEKTPOHHBIX 000JI0YEK
P P . bubnuorexa [HOK
55 aToMOB 3j1emeHTOB Ilepuognueckoit
https://m.edsoo.ru/00adabbc
cuctemsl [. 1. Menaeneera
XapakTepucTuka XAMUYECKOr0
56 JJeMEeHTa 10 €ro TOJIOKEHUI0 B bubnmoreka [HOK
[Iepuonnueckonn cucreme [ U. https://m.edsoo.ru/00ada824
Menneneena
3nauenne I[lepumomuueckoro 3akoHa
57 JUIsL pa3BUTHUS HAYKU U MPAKTUKH. [I. bubnuoreka [HOK

N. MenneneeB — y4€HbIil, megaror u
rpaXJIaHUH

https://m.edsoo.ru/00ada96e




PesepBHbIii  ypok. O0o00meHune u

bubnuoreka [HOK

38 CHCTEMATH 3 SHATHH J hitps://m.edsoo.ru/00adb33c
Bcepoccuiickas mpoBepouHas paboTa
Kontponbnas pabora Ne4 mo Teme
59 «CTtpoeHne  aroMa.  XuMUYecKas 1 bubnmnoreka I[HOK
cBs3b» / Beepoccuiickas mpoBepoyHas https://m.edsoo.ru/00adb486
pabora
DNeKTPOOTPULIATETLHOCTh ~ aTOMOB bubnuoreka HOK
60 1
XAMUYECKUX DIIEMEHTOB https://m.edsoo.ru/00adaab8
bubnuoreka [HOK
61 Honnas xumiteckas cBAsk ! https://m.edsoo.ru/00adac34
62 KoBasienTHast momnsipHasi XUMHYECKas 1 bubnuoreka HOK
CBS3b https://m.edsoo.ru/00adaab8
63 KoBasienTHast HEMOJISIpHAs 1 bubnmoreka [HOK
XUMHUYECKAS CBI3b https://m.edsoo.ru/00adaab8
bubnmnoreka [HOK
64 Crenens okHCIEHNS 1 https://m.edsoo.ru/00adae28
65 OKHCIUTENBHO-BOCCTAHOBUTEIIbHBIE 1 bubnmnoreka [HOK
peakunu https://m.edsoo.ru/00adb076
bubnmnoreka [HOK
66 OKHCIUTENN U BOCCTAHOBUTEIH 1 hitps://m.eds0o.ru/00adb076
PezepBHbiit  ypok. O0o00mieHue u
67 CHUCTEMaTH3alusl 3HaHUK 10 TeMe 1 bubnmoreka [HOK
«Ctpoenne  aroMa.  XuUMUYECKas https://m.edsoo.ru/00ad9cb2
CBSI3bY»
63 PesepBubiii  ypok. O0o00menune u 1 bubnuoteka [HOK
cucTeMaTHu3alys 3HaHu! https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB IIO 63

I[TPOTPAMME




9 KVIACC

KoaundecTBo yacoB DJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka
n/n yp Bceero KoﬁﬂTpO‘m’m’le H%aKTquCKHe u3ydyeHusi oOpa3oBaTe/IbHbIE
padoThI padoTbI pecypeb
Ilepuonnueckuii 3aKOH.
pPHOA bubnuoTeka HOK
1 Ilepronnueckas cucTEMa XUMHYECKUX 1
https://m.edsoo.ru/00adb59e
sneMenToB . 1. Menneneera
3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB
2 XI/IMI/I‘-IGCKiX JJIEMEHTOB IIEPBBLIX TPEX 1 Bubmioreka LOK
p P https://m.edsoo.ru/00adb6b6
MeproI0B

3 Knaccudukanms u  HOMEHKIATypa 1 bubnuoreka HOK
HEOPraHUYECKUX BELIECTB https://m.edsoo.ru/00adb7e2

4 Bunpl XMMHYeCKOM CBSA3HM W THIIBI 1 bubanoreka 1HOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
Konrponbnas pabora Nel 1o Tteme

5 «HOBE)“O eHHE IliI) rayOJeHue 3HaHUI 1 1 Bubmioreka LHOK

P YLy https://m.edsoo.ru/00adbac6
OCHOBHBIX Pa3/IeNIoB Kypca 8 Kiaccay

6 Knaccudukamuss XuMUYeCKUX peakiuii 1 bubnnoreka HOK
10 Pa3Iu4YHbIM IIpU3HAKaM https://m.edsoo.ru/00adbcb0
IlonsiTHE O CKOPOCTHM XHUMHYECKOM

7 CaKIINHN HOH;ITI/Iep O TOMOI€HHBIX H 1 Bubmioreka LHOK
P ’ https://m.edsoo.ru/00adbe9a
TeTEPOre€HHBIX PEaKLMIX
IloHsiTHE O XMMHMYECKOM pPaBHOBECHHU.

3 @akTOphl, BIMAKONIME HA CKOPOCTh 1 bubnuoreka HOK
XMMHMYECKOM pEaKUUH U IOJOKEHUE https://m.edsoo.ru/00adc28c
XHMHYECKOTO pAaBHOBECHS

9 OKHUCIUTENbHO-BOCCTAHOBUTEIIbHBIC 1 bubnmoreka HOK

peaKIuu

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




10

11

12

Teopus 3JIEKTPOJIUTUYECKON
mucconanmy. CuipHBIE W cradble
AIEKTPOIUTHI

HoHHbIE ypaBHEHUS peakLuid

XUMHYECKHE CBOHCTBA KHCIOT H
OCHOBaHUH B CBETE MpEJCTaBICHUN 00
AIEKTPOJUTUYECKON AUCCOLMAIIIHI

Bbubnuorexa LHOK
https://m.edsoo.ru/00adcd68

bubnuoreka LHOK
https://m.edsoo.ru/00add448

bubnuorexa LHOK
https://m.edsoo.ru/00add5d8

13

XMMHYECKHE CBOMCTBA COJIEHl B CBETE
MIPEACTABICHUI 00 3JIEKTPOJIMTHYCCKOU
UCCOLIMAINU

14

15

16

17

18

19

20

21

ITonstue o TUaApOJIn3C coJieit

O0001EHHE U CUCTEMATU3ALIUS 3HAHUM

[IpakTuueckas padora Ne 1. «Pemenue
9KCHEPUMEHTAIbHbIX 337a4»

KonrponbHas pabora Ne2 mo Teme
«ONEeKTPONIUTHYECKAsT  JUCCOLMAIUS.
XVMHYECKUE PEAKIIUH B PACTBOPAX»

OO0mass xapakTepUCTHKA TallOTeHOB.
XUMUYECKUE CBOWCTBA Ha NpUMEpe
xJjopa

Xnoposogopoa. ConsiHas  KHUCIIOTa,
XUMUYECKHE CBOWCTBA, TIOJIyYCHHE,
MIPUMEHEHUE

[Ipaktuyeckass pabora Ne 2 mo Teme
«ITonyuenue COJISTHOM KHUCJIOTHI,
U3y4eHUe e€ CBOMCTBY»

Boruncnenus o YpaBHEHUSAM
XUMHYECKMX pEaKLHH, €Clii OIUH U3
peareHTOB JIaH B M30BITKE

bubnnoreka 1HOK
https://m.edsoo.ru/00add8b2
bubnnoreka IHOK
https://m.edsoo.ru/00add9d4
bubnuoTeka HOK
https://m.edsoo.ru/00addd12
bubnuoreka HOK

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

bubnmmoreka HOK
https://m.edsoo.ru/00addecO

bubnuorexa HOK
https://m.edsoo.ru/00addfe2

bubnuorexa HOK
https://m.edsoo.ru/00ade104

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

bubnuorexa HOK
https://m.edsoo.ru/00ade4 88




OO0mass  XapakTepuCTHKa 3JIEMEHTOB

Bbubnuorexa LHOK

22
VIA-rpynmsl https://m.edsoo.ru/00ade64a
AnnmoTpornHble  MOAW(HUKAIIUU  CEPBHI.
23 HaxomI;[eHHe ce LIJII/I g)é COE,I[I/IHGHI/I% B Bubmorexa LHOK
P . https://m.edsoo.ru/00ade64a
npupoje. XMMHUYECKHUE CBOMCTBA CEPBI
o4 CepoBoaopoi, cTpoeHHE, PU3HUECKUE U bubnuoTeka HOK
XHMHYECKHUE CBOMCTBA https://m.edsoo.ru/00ade802
Okcunpl  cepol. CepHasg  KHCIIOTa
25 (1)H3I/I§€CKI/I€ E XI/IMI/IIIECKI/IG CBOfICTBa, bubmmorexa HOK
i https://m.edsoo.ru/00adea?8
MIPUMEHEHHUE
XUMUYECKUE peakuu, Jexaluye B
OCHOBE  MPOMBIIUIEHHOTO  Ccroco0a
MOJTy4eHUs CEpHOM KHCJIOTBI. bubnnoreka HOK
26
XHUMHYECKOE 3arpsI3HEHUE https://m.edsoo.ru/00adec8a
OKpY’)KaloIIeH cpeapl COEAMHEHUSIMU
cepbl
7 Brruncnenue MaccoBoil A0JiM BBIXOJA bubnmmoreka LHOK
HNPOAYKTa PEAKIUHA https://m.edsoo.ru/00adec8a
OOmiass  XapakTepucTHKa DSJIEMEHTOB
73 VA-rpynmnsl. A30T, pacIpOCTpaHEHUE B bubnuoreka HOK
npupose, (GU3NYECKUEe M XUMUYECKUE https://m.edsoo.ru/00adeea6
CBOMCTBA
AmmMmuak ero U3UYECKHUe u
29 XI/IMI/I‘-IGC’KI/IG CBOfICTB(E MOJIyYeHUE | Eubmiorexa HOK
> 1Oy https://m.eds0o.ru/00adf004
MIPUMEHEHUE
[TpakTnueckas pa6ora Ne 3 mo Teme
30 «IP[OJ'I YEHUE aI\I;MHaKa W3y4YECHUE €ro bubnnorexa HOK
Y > 1Y https://m.eds0o.ru/00adf180
CBOMCTB»
3] A3oTHas kucnorta, e€ Qusuveckue u bubnuorexa LHOK
XUMHYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
32 Hcnonp3oBaHue HUTPATOB U COJIEH bubnuoreka HOK

AMMOHHA B Kady€CTBE MHHCPAIbHBIX

https://m.edsoo.ru/00adf518




yaoOpeHui. XUMHUYECKOe 3arps3HCHHE
OKPYXaroIlel Cpeabl COCIAUHEHUSIMH
azoTa

®ochop. Oxcung dochopa (V) u

bubnuoreka LHOK

Has KHUCJIOT HU3UYECKUE U
33 pocopna CjI oTa, (usnicckue https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBOMCTBA, IMOJTyYEHUE
Hcnonb3zoBanue ¢ocharoB B KayecTBe
34 MHUHEPAIBbHBIX }:[(?6 e(:bHI/IfI 3arpssHenue Bubmioreka LHOK
P N yROOP - arp https://m.edsoo.ru/00adfc20
MIPUPOTHON cpenbl pochaTamu
Yraepon, pacupocTpaHeHUe B IPUPOLIE, bubnuoteka HOK
35 .
¢u3nUecKre 1 XUMHYECKHE CBOWCTBA https://m.edsoo.ru/00adfd9¢c
Oxkcumel yriiepoga, uX (Qu3u4YecKkue u
36 XHMHYECKHE CBOMCTBA. DKOJIOTHYECKUE bubnuoreka HOK
npoOJeMbl, CBSI3aHHBIE C  OKCHAOM https://m.edsoo.ru/00adfebe
yriepoaa (IV)
37 YronpHasg KACIOTa U €€ CONU bubnmorexa HOK
https://m.edsoo.ru/00ae006¢
[IpakTuueckass pabora Ne 4 mo Teme
"Ilosyuenne YTIEKUCIIOTO rasa. bubnuoreka HOK
38
KauecTBennas peakuus Ha kapOoHart- https://m.edsoo.ru/00ae027¢
1oH"
IlepBonavanbpHBIC TTOHSITHUS 00
39 0 lPaHI/ILIeCKI/IX BEIIECTBAX Kak O Eubmiorexa HOK
p https://m.edsoo.ru/00ae054e
COCIMHEHUSX YIJIepoaa
40 Kpemnwnii u ero coeuHeHUSs Bubmiorexa LOK
b https://m.edsoo.ru/00ac080a
[Ipaktuueckast pabora Ne 5. Pemenue
A1 SKCTIEPUMEHTAIBHBIX 337ad TI0 TEeMe bubnmnoreka HOK
«BaxHeime  HeMeTalNIBI W HX https://m.edsoo.ru/00ae0bf2
COCTMHECHUS
Kontponbnast pabora Ne3 mo Teme
pom P bubnuoTeka HOK
42 «BaxHeime  HeMeTalsIbl W HX

COCIMHEHM S

https://m.edsoo.ru/00ae0e18




OOmass XapakTepUCTUKa XHUMHUYECKUX

JJIEMEHTOB — METAJIJIOB.
43 MeTtannnyeckas CBsA3b U METAJUINYECKAS bubnnorexa LHOK
. https://m.edsoo.ru/00ae103e
KpUCTAJUTMYECKast peméTka.
dusnyeckue cBOUCTBA METAIIOB
XUMHAYECKHE  CBOICTBA  METAJLIOB.
44 DIEKTPOXUMUUECKUN PSIT HANPSHKEHUN bubnnorexa LHOK
p PAx p https://m.edsoo.ru/00ael 156
METAJLIIOB
OO6mue crmocoObl MOTyYeHUsS] METaJLIOB.

45 CmuiaBbl. Berumnciienuss mo ypaBHEHUSIM bubnuoTeka HOK
XMMHYECKUX pEeaKluid, €Cld OJUH U3 https://m.edsoo.ru/00ael 156
peareHTOB COJICPXKUT MPUMECH

46 TlousTHe 0 KOPPO3UU METAILIOB bubnmoreka LHOK

pp https://m.edsoo.ru/00ae1278
bubnuoTeka HOK

47 ITlemomEie MeTAMIE https://m.edsoo.ru/00ae14b2

48 OKcuapl ¥ THOAPOKCUIBI HATPUSI U KAIUA bubnmoreka LHOK

A AP A p https://m.edsoo.ru/00aec14b2

49 II{erouHO3EMENBHBIE METaulbl  — bubnuoreka HOK
KaJIbIIUA U Mardui https://m.edsoo.ru/00ael5e8

50 Bakneiimme coemuHEHNS KaJIbIUI bubmorexka LHOK

A 1 https://m.edsoo.ru/00ael5e8

51 O00011IeHNE U CUCTEMATU3AIUs 3HAHUN

52 JKéctkocTh BOIBI HM  CIOCOOBI €€ bubnmmoreka HOK
YCTpaHECHHS https://m.edsoo.ru/00ae1886
ITpaktnuyeckas padora Ne 6 mo Teme

53 ")IlzéCTKOCTL BE)),Z[BI A METOObl €€ Bubmiorexa HOK

" https://m.edsoo.ru/00aelae8
YCTpaHECHHS
. bubnuoteka HOK
>4 AJTIOMHHUH https://m.edsoo.ru/00aelc64
55 AmdoTtepHble CBOWCTBA OKCHAA H bubnuoreka HOK

THUAPOKCHIA

https://m.edsoo.ru/00aelc64




bubnuorexa LHOK

56 Keneso https://m.edsoo.ru/00ae1d86
57 Okcuapl, THAPOKCUIBI U COJU KeJe3a bubanoreka HOK
(I1) u xxene3a (III) https://m.edsoo.ru/00ae35e6
58 O000111eHrEe U cUCTEMAaTU3ALNS 3HAHUI
[TpakTnueckas padora Ne 7. Pemenue
59 DKCIEPUMEHTAIBHBIX 33Ja4 [0 TEME bubnuoTeka HOK
«Baxneimme MeETaJIbI Hu ux https://m.edsoo.ru/00ae3de8
COEIUHEHUS
Brruucnenus 1o YpaBHEHUSIM
XUMHYECKUX PEAKIUHi, €ClIM OIUH U3
60 €arceHToB aHpB I/I32LIT’KC WA coﬂe JKUT Bubmioreka HOK
P a I£ P https://m.edsoo.ru/00ael1750
npuMecH. BBIYMCIIEHHS MacCOBOM J10JIH
BBIXO/Ia TPOJIYKTA PEAKIIUU
. bubnnoreka 1HOK
61 O0001Ienne U cucTeEMaTH3alNs 3HAHUN https://m.edsoo.ru/00ae3£50
KourponpHas pabora Ned mo Teme
62 <<Ba>1<r1){e171mne b MeTaJlIbI u ux Bubmioreka LHOK
https://m.edsoo.ru/00ae4270
COETUHEHHS
63 BemectBa u MaTepUalIbl B bubanoreka HOK
IIOBCEIHEBHOU KU3HU UeJI0BeKa https://m.edsoo.ru/00ae3f50
64 XUMHYECKOe 3arpsi3HEHUE bubnuoteka HOK
OKPYXKaIOIEH Cpeabl https://m.edsoo.ru/00ae4270
65 Ponp xumun B perieHuu 3K0JIOTHIECKUX bubnnoreka HOK
npobieM https://m.edsoo.ru/00ae4270
66 PezepBublit  ypok. OO0oOmieHne u bubnmoreka [HOK
cUCTeMaTH3alus 3HaHuH https://m.edsoo.ru/00ac0d0a
67 PesepBubiit  ypok. OO0oOmeHune u bubnuoreka HOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00adb33c
63 PezepBubiit  ypok. OO0o0OmieHne u bubnmoreka [HOK

cUcTeMaTHu3anus 3HaHUHU

https://m.edsoo.ru/00ad9cb2




OBILIEE  KOJIMYECTBO YACOB IIO

I[TPOT'PAMME 68



AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30
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