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MNOACHUTEJIBHAS 3AIIMCKA

[IporpaMmma 1Mo XUMHH Ha YpOBHE OCHOBHOTO 0Omero o0pa3oBaHHMS COCTaBJI€Ha Ha OCHOBE
TpeOOBaHMIA K pe3yibTaTaM OCBOCHHS OCHOBHOW 0O0pa30BaTENbHON IporpaMMbl OCHOBHOTO OOIIIETO
obpazoBanus, npeacraBieHHbIXx B PI'OC OO0, a Takxke Ha OCHOBe (enepanbHOi paboduell TporpaMMbl
BOCHHUTAHUS U C YUETOM KOHIICTIIINHU TPEnoaBaHusl ydeOHOro nmpeaMera « XUMUsS» B 00pa3oBaTeNbHBIX
opranmuzanusix Poccuiickoit @enepanuu.

IIporpamma Mo XUMuM IaéT MPEACTaBICHHUE O TEJIX, OOIIEeH cTpaTeruy 00ydeHHs, BOCIIUTAHUS U
pa3BuTHsl 00ydYaAIOUINXCSA CPEACTBAMH YYEOHOTO IpeIMeTa, YCTaHABIUBAET 00s3aTeNIbHOE MpeIMEeTHOe
coJiepKaHue, TpeaycMaTpUBaeT paclpeiesieHne ero Mo KjiaccaM M CTPYKTYPHPOBaHHWE IO pasfeliaM H
TeMaM TMPOrpaMMBI MO XHMHH, ONPENENsIeT KOJMYECTBEHHBIE M KadeCTBEHHBIE XapaKTePUCTHKHU
CoJIepKaHMsl, PEKOMEHAYEMYIO TIOCIIE0BATEIbHOCTh M3YYEHUS XUMHUU C Y4ETOM MEXKIPEAMETHBIX H
BHYTPHUIPEIMETHBIX CBs3€H, JOTMKH y4eOHOTo Ipoliecca, BO3PACTHBIX OCOOEHHOCTEH O0ydJarommuxcs,
oTIpesieNsieT BO3MOXKHOCTH MpeAMeTa Ui pealu3allui TpeOOBaHUM K pe3ysbTaTaM OCBOECHHS OCHOBHOM
00pa3oBaTeNbHON TPOTrpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs, a TaKke TpeOOBaHUH K
pe3ynpraTaM Oo0y4YeHHs XMMHMHM Ha YPOBHE Ieleld W3ydeHHUs MpeMeTa W OCHOBHBIX BHJIOB y4eOHO-
MO3HABaTEIbHON AEATEIHHOCTH 00YYaIOIIErocs 10 OCBOCHHUIO Y4€OHOTO CO/IEpKaHMS.

3HaHNEe XUMHH CIYXHT OCHOBOW Ui (OPMUPOBAHHS MHPOBO33PEHUS 0OyYaromerocs, ero
NpPEACTaBICHUH O MaTepUAIbHOM €JWHCTBE MHUpA, BKHYIO POJIb UTparoT (GopMUpyeMble XHMHUEH
NpEeACTaBICHHS O B3aMMOIIPEBPAILEHHUSIX SHEPTHU U 00 SBOJIOIMHU BEIIECTB B MPUPOJE, O MY TSIX PELICHHS
rII00ANBHBIX MPOOJIEM YCTOWYHBOTO Pa3BUTHUS YEIOBEUECTBA — CHIPHEBOM, YPHEPreTHYECKO, MUILIEBON H
9KOJIOTHUYECKOH 0€30MacHOCTH, MPOOIIEM 3IpaBOOXPAaHEHUSI.

Wzydenne xumuu:

CIOCOOCTBYET pealM3alii BO3MOKHOCTEH Ui caMoOpasBUTHS WU (OPMHPOBAHHS KYJIBTYPHI
JUYHOCTH, €€ 00Iell ¥ GYHKIMOHAIEHON IPaMOTHOCTH;

BHOCHUT BKJIaJ B (POPMHPOBAHNE MBIIIICHNS 1 TBOPUYECKUX CIIOCOOHOCTEH 00ydalomuxcs, HABBIKOB
HUX CaMOCTOSITENbHOW Y4eOHOH AEATENILHOCTH, SKCIEPUMEHTAIBHBIX M HCCIENOBATEIbCKUX YMEHHH,
HEOOXOIUMBIX KaK B IIOBCETHEBHOM XKHU3HHU, TaK U B IPOPECCUOHATBHON AEATEIBHOCTH;

3HaKOMHT CO CIEUU(PHUKONH HAYYHOTO MBIIIJICHUS, 3aKIaIbIBA€T OCHOBBI LIEJIOCTHOTO B3MUIAAa Ha
€IMHCTBO TPHUPOIBI M YENOBEKa, SBISIETCS OTBETCTBEHHBIM J3TanoM B (POPMHUPOBAHWMHM €CTECTBEHHO-
HAYYHOH IpaMOTHOCTH O0YYatOLINXCs;

croco0cTByeT (OPMHUPOBAHHIO IEHHOCTHOTO OTHOIICHHSI K €CTeCTBEHHO-HAYYHBIM 3HAHUSM, K
MIPUPOJIE, K YEIIOBEKY, BHOCHT CBOH BKJIAJ] B 9KOJIOTHUYECKOE 00pa3oBaHue 00ydJaroIIIXCsl.

JlanHbIe HaIpaBlIeHUS B OOYYEHHH XMMUW OOECTIEUUBAIOTCS CIIeNU(UKON comepikaHns y4eOHOTO
MpeaMeTa, KOTOPBIH SBISETCS MeAarorHIecKy alallTHPOBAaHHBIM OTpaKeHHEeM 0a30BOI HAYKH XVMHH Ha
ONPEACIIEHHOM JTale €€ pa3BUTHS.

Kypc xumum Ha ypoBHE OCHOBHOTO 0OMmIEro 0oOpa30BaHHS OpPHUEHTHPOBAH HAa OCBOCHHE
0o0ydJalolMMACS CUCTEMbI TE€PBOHAYATIBHBIX TOHATHH XWMHUH, OCHOB HEOPTaHWMYECKOW XHMHU W
HEKOTOPBIX OTAENIbHBIX 3HAYUMBIX IMOHSATUN OPraHUYE€CKOW XUMUH.

CtpyKTypa comep:kaHusi IporpaMMbl TT0 XUMHUH COPMHUPOBAHA Ha OCHOBE CUCTEMHOTO TI0JIX0/1a K
e€ mzydenuto. ComeprkaHre CKIIAJbIBAETCS M3 CUCTEMBI TOHATHH O XUMUYECKOM DJIEMEHTE U BEUIeCTBE U
CUCTEMBI TIOHATUH 0 XUMHYECKOH peakimu. O6e 3TH CHCTEMBI CTPYKTYPHO OPTaHW30BAHBI 110 MIPHHIIAITY
IIOCJIEI0BATENBHOIO PA3BUTHSI 3HAHUN HAa OCHOBE TEOPETUUECKUX MPEACTABICHUN PA3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOI'O YUE€HHsI KAK OCHOBBI BCEI'O €CTECTBO3HAHNS;

— Ilepuoanueckoro 3akona J[. . MeHieneeBa Kak OCHOBHOTO 3aKOHA XUMUU;

— YUYEHHUS O CTPOCHHH aTOMa U XUMHUYECKOH CBSI3H;

— TIpeACTaBIEHHUH 00 AIEKTPOIUTHYECKON AUCCOIMAIINY BEIIECTB B PACTBOPaX.

TeopeTrnyeckue 3HAHUA PACCMAaTPHUBAIOTCS HA OCHOBE SMITMPHUYECKH TOJTYUEHHBIX U OCMBICICHHBIX
(hakTOB, pa3BUBAIOTCS MOCIIENOBATEILHO OT OJIHOTO YPOBHS K JPYTrOMY, BHITTONHSS (QYHKIIUH OOBSICHEHUSI



U TPOTHO3MPOBAHHS CBOWCTB, CTPOCHHS W BO3MOXKHOCTEH MPAaKTHYECKOTO NMPHUMEHEHHS W TOTy4eHHs
H3y4aeMbIX BEIECTB.

OcBoeHre MPOrpaMMBbl IO XUMHU CHOCOOCTBYET (HOPMHPOBAHUIO MPEACTABICHHS O XUMHUYECKON
COCTAaBIISIIOIICH HAayYHOH KapTHHBI MHpa B JIOTWKE €€ CHCTEMHOM MPHUPOAbI, IEHHOCTHOTO OTHOIIEHHS K
HAyYHOMY 3HAaHUIO W MeToJaM IO3HaHWA B Hayke. V3ydeHHWe XMMHUHU MPOUCXOIUT C NPUBJICYCHUEM
3HaHUH M3 paHee M3yYCHHBIX YYeOHBIX MmpeaMeToB: «OKpyskaromuii Mup», «buonorus. 5—7 kmaccel» u
«®Duzuka. 7 knacey.

[Ipn w3yyeHHM XUMHH TOPOUCXOAUT (POPMHUpPOBaHHE 3HAHWUI OCHOB XUMHYECKOH HAyKH Kak
00JacTH COBPEMEHHOTO €CTECTBO3HAHMS, NMPAKTHYECKOW NEATEIBHOCTH 4YeJIOBeKa W KaK OJHOTO W3
KOMIIOHEHTOB MHUPOBOW KYJBTyphl. 3ajada y4eOHOTO MpeaMeTa COCTOWT B (POPMHUPOBAHHH CHCTEMBI
XUMHUYECKUX 3HAHUH — BaXKHEHIIMX (AKTOB, TOHATHH, 3aKOHOB M TEOPETHYECKUX IIOJIOKECHUH,
JIOCTYTHBIX O0OOIIEHWH MHPOBO33PEHYECKOTO XapakTepa, SA3bIKa HAayKd, B MPHOOIIEHHH K HAyYHBIM
METOJ]aM TO3HAHUS TPU HM3YYCHWU BEIIECTB W XUMHUYECKUX peaknuid, B (GOPMUPOBAHUHM U PA3BUTHH
MO3HABATEIbHBIX YMEHUH U WX NMPUMEHEHWH B YUeOHO-TIO3HABATENLHOW M y4eOHO-HCCIEeI0BATEIbCKOM
JIESTeTFHOCTH, OCBOCHUH MPaBWJI 0€30ITaCHOTO 0OpAaIeHus! C BEIECTBAMH B TTIOBCETHEBHON YKH3HH.

[Ipn n3ydeHnn XMMHAHA Ha YPOBHE OCHOBHOTO O0IIEro oOpa3oBaHMs BaXHOE 3HAUEHHE TIproOpenn
TaKue Ied, KakK:

— (QopMHupoBaHHE WHTEUIEKTyaJIbHO PAa3BUTOH JUYHOCTH, TOTOBOM K CamMo00pa30BaHMUIO,
COTPYJHHUYECTBY, CaMOCTOSITEIFHOMY MIPHHSTHIO PEIIeHWH, CIOCOOHON aaanTHpoBaThCs K OBICTPO
MEHSIOITIMCSI YCIIOBHUSM JKU3HU;

— HampaBJICHHOCT, OOYYCHHS Ha CHCTEMAaTHYeCKOe NPHOOIICHHE OO0yJalommxcs K
CaMOCTOSTEIHHON MO3HABATENFHON JEeSTENFHOCTH, HAyYHBIM METOJaM TIO3HaHUA, (HOPMHUPYIOLIIM
MOTHBAIIHIO U Pa3BUTHE CIOCOOHOCTEN K XHUMUU;

— obecrieueHne  yCIIOBUM, CIOCOOCTBYIOIIMX MPHOOPETCHHIO  OOYJAIONIMMUCS  OIBITa
pa3HOOOpa3HOW NEATEeIHPHOCTH, TIO3HAHWS MW CaMONO3HAHUS, KIIOUEBBIX HABBIKOB (KITFOUEBBIX
KOMHCTGHHI/If/i), UMCIOINX YHUBCPCAJIIBHOC 3HAYCHHUE JJI PA3JIMYHBIX BUAOB ACATCIIBHOCTH,

— ¢opmupoBaHue o0miel (QyHKIIMOHATBHOW U €CTECTBEHHO-HAYYHOW IPaMOTHOCTH, B TOM YHCIE
YMGHI/II;lI OOBSICHSITE U OLICHUBATD ABJICHUA OKPYKAroMIero Myupa, MCroJb3ysa 3HAaHUA U OIIbIT, IIOJTYUCHHBIC
IpU M3yYEeHUH XHMUH, MPUMEHATh WX MPH PEUICHWH NPOOJIeM B MOBCEIHEBHOW >KU3HH M TPYAOBOM
JIeSITEeNbHOCTH;

— ¢opMHUpoBaHHE y OOYYAONIIUXCS TYMAHUCTUYCCKHUX OTHOIICHHUM, MOHMMAaHUS IICHHOCTH
XUMHUYECKUX 3HAHUH )11 BHIPAOOTKHM DKOJOTHYECKH II€JIeCO00Pa3HOro TMOBEACHHs B OBITY U TPYIOBOMH
JESITEIbHOCTH B LENISIX COXPAHCHHUS CBOETO 3/I0POBbS M OKPYIKAIOIIEH IPUPOHOMN Cpelbl;

— pa3BUTHE MOTHBalMM K OOYyYEHHIO, COCOOHOCTEH K CAMOKOHTPOJIO M CaMOBOCIUTAHUIO Ha
OCHOBE YCBOCHHMSI OOIIEUETOBEUYECKUX IEHHOCTEH, FOTOBHOCTH K OCO3HAHHOMY BBEIOOpDY MpOQuis M
HalpaBJICHHOCTH ﬂaﬂbHeﬁmeFO O6y‘l€HI/I$I.

OOmee YMCIO 4YacoB, OTBEACGHHBIX I W3YyYEHUs XMMHUU Ha YPOBHE OCHOBHOI'O OOIIEro
oOpa3oBaHnusi, cocranisieT 136 dacos: B 8 kiiacce — 68 dacoB (2 4aca B Hezeno), B 9 kinacce — 68 yacos (2
yaca B HEJIEIIO).



COJAEPKXAHUE OBYYEHMUA

8 KJIACC

IlepBoHayanbHbIe XUMHYECKHE MIOHATHUS

IIpeamer xumuu. Posb XMMHM B JKHW3HM 4Y€lIOBEKa. XMMHS B CUCTeME HayK. Teia m BewiecTsa.
®u3nyeckue CBOMCTBA BELIECTB. ArperarHoe COCTOsiHHE BemlecTB. 1IoHsTHE 0 MeTofax INO3HaHUS B
xumun. YucTeie BemecTBa U cMecu. CIiocoOBI pa3eieHHsI CMECEH.

ATOMBI 1 MOIJICKYJIBI. Xumunueckue diaeMeHThl. CUMBOIBI XUMHYECKUX DJIEMEHTOB. Hpocn,le u
CIIO)KHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE yUEHHE.

Xumuueckast (opmyna. BaleHTHOCTP aTOMOB XHMHYECKHX JJIEMEHTOB. 3aKOH ITIOCTOSHCTBA
cocraBa BemiecTB. OTHOCHTENbHas aToMHas Macca. OTHOCHTENbHas MOJEKyJsIpHas macca. MaccoBas
J0JIs1 XUMHYECKOT'0 3JIEMEHTA B COCAUHCHN .

KomnuectBo BemectBa. Monb. MosdgpHass Macca. B3auMocBsi3b KoJIMuecTBa, MAacChl M 4Hcia
CTPYKTYPHBIX €IMHUII BelecTBa. Pacu€rhl mo hopMynaM XUMHUECKHX COSTUHEHUH.

du3nveckne U XUMUYECKHEe SBJIEHUS. XUMHMUYECKas peakius U e€ MpU3HaKU. 3aKOH COXpPAaHEHHS
Macchl BEIIECTB. XWUMHYECKHe YypaBHeHHsA. Kiaccupukanms XUMHYECKHX peakuuil (coeauHeHUs,
pa3oXKeHHsI, 3aMEIICHHsI, 0OMEHa).

Xumuueckuit Ixcnepumenm:

3HaKOMCTBO C XUMHUECKOH MOCYOH, TpaBuiIaMu paboThl B 1a00paTopuu v NpuéMaMu 0OpaleHus
¢ JabopaTopHbIM O00OpYyJOBaHHEM, U3yUYEHUE U ONUCAaHUE (U3MUECKUX CBOMCTB 00pa3IoB
HCOPraHn4eCKux BEIIECTB, Ha6HIOI[CHI/I€ (bI/I3I/I'-IeCKI/IX (HJ'IaBJ'IeHI/IC BOCKa, TasgHUEC JibJld, PACTUPAHUC
caxapa B CTyIIKe, KUIICHHE U KOHJICHCAIUS BOJBI) U XMMHUECKHUX (TOPEHUE CBEYH, IPOKATMBAHUE METHON
MIPOBOJIOKU, B3aUMOJICHCTBHE Melna C KHUCJIOTOW) SIBJICHWH, HAOJIOJICHUE U ONHCAaHUE TMPU3HAKOB
MPOTEKAHUSI XUMUYECKUX PEaklui (pa3loKeHHe caxapa, B3auMOJCUCTBUE CEPHOU KUCIOTHI C XJIOPUIOM
Oapusi, paznoxkenue runpokcuaa meau (1) mpu HarpeBaHuu, B3aMMOJCHCTBUE Kelie3a ¢ PACTBOPOM COJIH
menu (1I), u3yuenue cnoco0OB pasjiesieHusl CMecei: ¢ IOMOIIBI0 MarHuTa, (PMIBTPOBAaHUE, BHITAPUBAHUE,
JUCTHJUIALUS, XpoMmaTorpadus, MPOBEICHUE OYUCTKU IOBAPEHHOW COJM, HAOIOJCHHE M OMHCAHUC
pe3yJBTATOB MPOBEACHUS OMNBITA, WUIIOCTPUPYIOIIETO 3aKOH COXPAaHEHHUS MACChl, CO3JaHUE MOJeNeH
MOJIEKYJ (IIaPOCTEP>KHEBBIX).

BaxHeiimue npeacTaBuTe M HEOPTAaHUYECKUX BelleCTB

Bosnyx — cmech razos. Coctas Bo3ayxa. Kucnopoa — anemeHT u mpoctoe BemiectBo. HaxoxaeHnue
KHACJIOpOJa B IPUPOJIe, PU3NIECKHe U XUMIUECKHe CBOWcTBa (peakuuu ropenns). Okcunpl. [Ipumenenue
kuciaopoga. CrocoObl TONy4YeHHs KHCIOpoaa B JA0OpaTOpWH W MPOMBINUIEHHOCTH. KpyroBopoT
Krciaopoza B rpupoe. O30H — ajutoTPOoITHAS MOJU(PHUKAIMS KHCIOPOIa.

TemmoBolt  »ddeKT XUMHUYECKOW  peaknud, TEPMOXUMHYECKHE ypaBHEHHs, DJK30- W
SHAOTEPMUYECKHE PeaKkmud. TOIIMBO: yTroJib U MeTaH. 3arps3HEHHE BO3/yXa, YCHIICHUE MapHUKOBOTO
a¢dekra, pazpyiieHre 030HOBOTO CIIOS.

Bonopon — snemeHT m mpocToe BemiecTBo. HaxokaeHne Bomopoaa B Mpupoze, (pusmueckne u
XUMHYECKHE CBOWCTBA, IPIMEHEHHE, CITOCOOBI MOTydeHus. KnucimoTs! 1 conn.

Monspablit 00bEM Ta30B. Pacu€ThI 0 XMMHYECKUM YPABHEHHUSIM.

®dusuyeckue CcBoMcTBa BOJbl. Bojga kak pactBoputenb. PactBopbl. HackiiieHHble U
HEHACBHIIIIEHHBIE PacTBOPHL. PacTBOprMOCTh BemecTB B Bojae. MaccoBas 0N BEIIECTBAa B PacTBOPE.
Xumudaeckne cBoicTBa Bombl. OcHOBaHMs. Poib pacTBOPOB B TIPHUPOC U B )KU3HHU desloBeka. KpyroBopot
BOZBI B IpUpPOE. 3arpsa3HeHNe IPUPOIHBIX BoA. OXpaHa W OYMCTKA MPUPOAHBIX BOI.

Kmaccudukamus  Heopranmdeckux  coenmHenmid.  Okcumnapl.  Kimaccudukamus — OKCHIOB:
coireoOpasyromue (OCHOBHBIC, KHCIOTHBIE, amdoTrepHble) um Hecomeobpasyromue. HomeHkmatypa
okcuoB. DU3MYECKUEe U XUMHUIECKHE CBOMCTBA OKCHIOB. [lorydeHme OKCHITIOB.

OcHoBanus. Knaccudukanuss OCHOBaHMI: METOYN ¥ HEPACTBOPUMEBIE OCHOBaHHU. HoMeHKmarypa
ocHoBaHUM. DU3nUECKUE U XUMUYECKHE CBOMCTBA OCHOBaHM. [loyyeHne ocHOBaHMiA.



Kucnotel. Knaccugukanus kuciot. Homenknarypa kucinot. @u3zndeckue 1 XUMUYECKAE CBOHCTBA
kuciot. Psa akruBHoctu MmetasuioB H. H. bekeroBa. [lonyuenue kucior.

Comu. Homenknarypa coneil. @u3ndeckue U XuMU4eckue cBoiicTaa coneil. [lonyuenue coneit.

I'enernueckast cBA3b MEXKAY KilaccaMy HEOPraHMUECKUX COENMHEHU.

Xumuueckuit Ixcnepumenn:

KayeCTBEHHOE OINpE/eIeHUE COJEpKaHUS KHUCIOpPOAa B BO3AyXe, MOJNy4YeHHE, coOupaHHe,
pacro3HaBaHUE U W3yYEHHE CBOICTB KHCIOPOAA, HAOIIOAEHNE B3aUMOACHCTBHS BEIIECTB C KUCIOPOIOM
U YCJIOBHSI BO3HMKHOBEHHMS M MPEKpalleHns: TopeHus (1mokapa), 0O3HaKOMJICHHE ¢ 00pa3laMHu OKCHIOB H
OMHMCaHUE WX CBOMCTB, IOJy4YEeHHE, COOMpaHUE, pACIO3HABAHWE W W3YYEHUE CBOWCTB BOIOPOJIA
(ropenme), B3amMmoneiictBue Bomopoaa ¢ okcuaomM wmemu  (II)  (BO3MOXXKHO — HCIONB30BaHHE
BUJICOMATEPUAIIOB), HA0IIO/IeHIE 00pa3IIOB BEIIECTB KOJINYECTBOM | MOITb, CCIEIOBAaHIE OCOOSHHOCTEH
pacTBOpEHMsI BELIECTB C PA3NUYHON PacTBOPUMOCTBIO, NMPUTOTOBJICHHE PACTBOPOB C OMpeAeTEHHOU
MacCOBO# 701l pacCTBOPEHHOTO BEIIECTBA, B3aMMOACHCTBHE BOBI C METAIIaMH (HATPUEM U KAITBITUEM )
(BO3MOXHO HCHOJB30BAaHUE BHIEOMATEPUANIOB), HCCIENOBaHHE OOpa3lOB HEOPTaHHMYECKUX BEUIECTB
pa3IMYHBIX KJIacCOB, HaOIIOJEHNE W3MEHEHHS OKPAaCKH WHAMKATOPOB B PACTBOpaX KHCIOT W IIENIOYeH,
n3ydyeHrne B3aumoeiicTeust okcuma meau (II) ¢ pacTBopoM cepHOW KHCIOTBI, KHUCIOT C MeTajulaMH,
peakuuii HeWTpanu3anuy, NoJy4YeHUE HEPACTBOPUMBIX OCHOBAaHUM, BRITECHEHHE OJHOTO METAIlIa APYTUM
W3 PACTBOpA COJIM, PELICHHE SKCIEPUMEHTAIBHBIX 3a/1a4 10 TeMe «BakHelllre Ki1acchl HeOpraHM4eCKuX
COEIMHEHUI».

Ilepuonuyeckunii 3axkoH u Ilepuoauyeckasi cucremMa xumuuyeckux »3iementos Jl. H.
MenpneneeBa. Crtpoenue aToMoB. XuMU4Yeckas cBsi3b. OKHCINTEIHHO-BOCCTAHOBHTEIbHBIE
peakuumn

[lepBrle TOMBITKM KIIACCU(HUKAINE XHMHUYECKHX 3JIeMeHTOB. lIoHATHE O Tpymmax CXOIHBIX
3JIEeMEHTOB (IETOYHBIE W IIEJIOYHO3EMENIbHBIE METaJUIbl, TaJOreHbl, WHEPTHBIE Ta3bl). DJIEMEHTHI,
KOTOpBIE 00pa3yioT aMm(pOTepHbIe OKCHUIBI i THAPOKCHIBL.

Ilepuonnuecknii 3akoH. Ilepuonnueckas cuctema xumudeckux siaeMeHToB [[. M. Menneneesa.
Kopotkonepuoanas u mmaHONIeproanas (Gopmel [leproanmueckoil CHCTEMBI XUMHYECKHUX 3J1eMeHTOB /1.
. Menneneesa. Ilepuonsl u rpymnibl. @U3NYECKUN CMBICI NOPSIKOBOIO HOMEpa, HOMEPOB IIEPUOJA U
TPYMIIBI JIEMEHTA.

Crtpoenue aromoB. CoctaB aTomMHbIX saep. M3orombl. DOnekTpoHbl. CTpoeHHE 3IEKTPOHHBIX
0booyek aromMoB mepBhIX 20 xuMmuueckux deMeHToB llepmommueckoit cuctemsr [[. M. Menneneesna.
XapakTepuCTUKa XHMHUYECKOIO JJIEMEHTa II0 ero mnojoxkeHuro B Ilepuommueckoit cucreme [l .
Menpeneesa.

3aKOHOMEpPHOCTH HW3MEHEHHUs paguyca aTOMOB XHUMHUYECKHUX DJIEMEHTOB, METAJUIMYECKUX M
HEMETAJUINYECKUX CBOWCTB IO TPyIIaM U MepHoaMm.

3uayenue [lepuoanueckoro 3akoHa u Ilepmonuueckoll cHCTEMBl XMMHMUYECKHUX 3JIEMEHTOB IS
pa3ButHs Hayku U npakTuku. [. . MeHnneneeB — y4€HbI U rpak1aHUH.

Xumuueckast cBsi3b. KoBasieHTHas (TONspHAas W HEMOJIApHas) CBsI3b. ODJIEKTPOOTPULATEIHLHOCTh
XUMHUYECKUX 3J1eMEHTOB. MlOHHas CBS3b.

Crenenp oxucineHus. OKUCINTENIBbHO-BOCCTAHOBUTENbHBIE peakiuu. lIpouecchl OKHUCIEHHS U
BOCCTaHOBJIEHUA. OKUCINTENN U BOCCTAHOBUTEIH.

Xumuueckuit Ixcnepumenn:

n3yueHre oOpas3loB BEIIECTB METAIOB U HEMETAJIOB, B3aUMOACHCTBHE T'HMIPOKCHIA IIMHKA C
pacTBOpamMH KHCIOT M IIENOYEl, MPOBEACHUE OMBITOB, WIUIIOCTPUPYIOMIUX MPUMEPBl OKUCIUTENBHO-
BOCCTaHOBHUTENBHBIX peakiuii (rOpeHue, peakiuy pa3ioKeHUs, COCTUHEHUS).

Mescnpeomemnunie ceasu

Peanusanust MexXnpeaMETHBIX CBSI3€H MPHU M3yYEHUU XUMHM B 8 KJacce OCYILECTBIISIETCS 4Yepe3
HCIIONIb30BaHME KaK OOIIMUX €CTECTBEHHO-HAYYHBIX TIOHATHH, TaK U MOHATHIA, SBIISIONUXCS CUCTEMHBIMU
JUIs1 OTAENBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.



OO0mue ecTecTBCHHO-HAYYHbIC TOHSATHS: HAy4YHBIA (DAaKT, TUNOTE3a, TEOPHs, 3aKOH, aHAJIH3,
CUHTE3, KiaccU(UKanus, MEPUOJAUYHOCTh, HAOIIOACHUE, DKCIEPUMEHT, MOCIUPOBAHHUE, H3MEpPEHUE,
MOJIEIIb, SIBIICHUE.

®dusuka: Matepusi, aToM, dJIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKIIU, U30TOMbI, PATUOAKTUBHOCTD,
MOJICKYJIa, SJEKTPHUYSCKUI 3apsll, BEIIESCTBO, TEJNO, OOBEM, arperaTHOE COCTOSIHHE BEIIECTBa, T'as,
(hm3nyecKue BETUYHHBI, €HMHUIIBI U3MEPESHHS, KOCMOC, IIAaHETHI, 3BE31b1, COHIIE.

Buonorus: gorocunTes, neixanue, buocdepa.

l'eorpadms: atmocdepa, ruapocdepa, MUHEpaNbl, TOPHBIE TOPOIBI, MOJE3HBIE HCKOIMAEMBbIE,
TOILUIMBO, BOAHBIE PECYPCHI.

9 KJIACC

BemecTBo M XUMHYeCKas peakuus

Ilepuonnueckuii 3akoH. [lepuonnueckas cuctema xumuueckux sneMeHtoB [[. Y. Menneneesa.
Crpoenue aTtoMoB. 3aKOHOMEPHOCTH B HM3MEHEHUM CBOMCTB XMMHUYECKUX 3JIEMEHTOB IEPBBIX TPEX
NEpPUOJOB, Kajus, KajdbLUUsl M HUX COCIUHEHUH B COOTBETCTBUU C IIOJIO)KEHHEM DSJIEMEHTOB B
Ilepunonnueckoii cUCTEME U CTPOCHUEM UX aTOMOB.

CrpoeHue BellecTBa: BUbl XUMUYECKON CBA3U. THUIBI KPUCTATUIMYECKUX PEIIETOK, 3aBUCUMOCTD
CBOMCTB BEIECTBA OT TUIA KPUCTATUIMUECKON PEeMIETKH U BUIa XUMUUECKOM CBA3H.

Knaccudukamnuss 1 HOMEHKIATypa HEOPTraHHYECKHX BEIIECTB. XMMHYECKHAE CBOICTBAa BEIECTB,
OTHOCAIIMXCS K pa3IuM4HbIM  KjjaccaM HEOPraHWYECKHUX COCAUHEHUM, TIEHETHYeCKas  CBS3b
HEOPraHWYECKUX BEIIECCTB.

Krnaccudukammss XUMHYECKHX peakIuid 10 pPa3iIndHbBIM MpHU3HAKaM (M0 YHCIY W COCTaBy
YYacTBYIOIINX B PEAaKIHW{ BEHIECTB, IO TEIJIOBOMY 3((eKTy, M0 HM3MEHEHHWIO CTEeTeHEH OKHCIIEHUS
XUMHYECKUX D3JIEMEHTOB, 110 OOpaTHMOCTH, MO YYaCTHIO Karanm3aropa). OK30- M DHIOTEPMHUYECKHE
peaKkLMK, TEPMOXUMUYECKUE YPABHEHHUS.

[lonsiTme o ckxopoctn Xumudeckod peaknuu. [lorstne 00 o00paTHMBIX W HEOOPATUMBIX
XUMHYECKUX peakiusax. [[oHATHEe O TOMOTEHHBIX M TETEPOTeHHBIX peakiusx. lloHsTme o Karammse.
ITousTe 0 XUMUYECKOM paBHOBeCHHU. DaKTOPHI, BIUAIOMIAEC HA CKOPOCTh XUMHUYECKON pEakiuud H
MTOJIOKCHIE XUMUIECKOTO PABHOBECHS.

OKHCIIUTEIPHO-BOCCTAHOBUTEIIBHBIE ~ PEAKIUH,  JJCKTPOHHBIA  OalaHC  OKUCIHTEIHHO-
BOCCTaHOBHUTENBHOHN peakinu. CocTaBlieHHE YPaBHCHHUN OKUCIUTEIHLHO-BOCCTAHOBUTEIBHBIX PEAKITUHN C
HCITIOJIb30BAaHMEM METOIa JIEKTPOHHOTO Oaranca.

Teopus SMEKTPOTUTHIESCKON JUCCOLUANNNA. DIECKTPOIUTHI U HEAIEKTPOIHUTH. KaTHOHBI, aHUOHEI.
MexaHu3M IHUCCOIMAIIMH BEIIECTB C Pa3IMYHBIMU BHIAMU XUMUYECKOH CBs3U. CTENEHb TUCCOIMAIIHH.
CusbHbIe U c1a0bIe AICKTPOJIUTHI.

Peaknum woHHOTO OOMEHa. YCJOBUS NPOTEKaHUS pEaKUU HOHHOTO OOMEHa, TOJNHBIE H
COKpall€HHblE MOHHBIE YpaBHEHHMA peakiuil. CBONCTBa KHCIIOT, OCHOBaHUIl M coiieil B CBeTe
MIPEJCTABIICHUI 00 3JICKTPOJIMTUUECKON aucconmanuu. KadecTBeHHble peakiuy Ha HOHBL [loHsTHE O
TUAPOJIU3E COJIEN.

Xumuueckuit Ixcnepumenm:

03HAKOMJICHHE C MOJCISIMU KPUCTAJUTMUECKUX PEIIETOK HEOPraHMYECKUX BEIIECTB — METAJIOB U
HeMeTauIoB (TpaduTa M ajamasa), CIOXKHBIX BEIIECTB (XJIOpUIA HATPHsI), UCCIIEAOBAHUE 3aBUCUMOCTH
CKOPOCTH  XMMHYECKOW pEaklUd OT BO3JCHUCTBUS  pa3IMUYHBIX  (AKTOPOB,  HCCICIOBAHUEC
3JIEKTPOIPOBOIHOCTH PACTBOPOB BEILICCTB, Ipoliecca JUCCOIMAIMM KHUCIOT, IIEIOYeH U  coyei
(BO3MOXHO HCHOJIB30BAHHE BUJCO MATEPUANIOB), MPOBEIACHHUE OIBITOB, WITIOCTPUPYIONINX MPU3HAKH
MIPOTEKaHUsl PeakIii MOHHOTrOo oOMeHa (0Opa3oBaHME OcCajKa, BHIICICHHE raza, 0Opa3oBaHHE BO/IbI),
OIIBITOB, WLTIOCTPUPYIOUIUX MPUMEPHl OKUCIIUTEIIEHO-BOCCTAHOBUTEIBHBIX peaklnil (TOpeHUe, PeaKIiuu
pa3NoXKeHHsI, COSAMHEHUs), pPaclo3HaBaHHE HEOPTraHMYECKUX BEIIECTB C MOMOINBI0 KayeCTBEHHBIX
peakUuil Ha HOHBL, PEIICHUE PKCIIEPUMEHTANBHBIX 3a4a4.

HeMeTanbl 4 MX coeMHEHUS



OOmas xapakTepucThka TrajgoreHoB. OCOOGHHOCTH CTpPOEHHS aTOMOB, XapaKTepHBbIE CTCTIEHU
okuciaenus. CTpoeHne 1 (U3nvYecKrue CBOMCTBA MPOCTHIX BEIIECTB — raJIOTEHOB. XMMHYECKHE CBOHCTBA
Ha IpUMepe XJiopa (B3auMOACHCTBIE C METAIIaMHU, HEMETaJJIaMH, 1enodamu). XaopoBoaopod. ConsHast
KHCIIOTa, XMMHUYECKHE CBOMCTBa, MONydeHHe, NMpuMeHeHue. JleHcTBue xXyiopa W XJIOpOBOAOpOJA Ha
OpraHu3M yenoBeka. BakHeilie XI0puasl 1 UX HaXOXKACHUE B IPUPOJIE.

OOmias xapakrepucTuka 31eMeHTOB VIA-rpynmel. OcOOEHHOCTH CTPOEHHUS! aTOMOB, XapaKTepHBIE
crerieHn okucieHus. CTtpoeHne W (DU3NYECKHE CBOWCTBA MPOCTHIX BELIECTB — KHUCIOPOAA M CEPBHI.
AnnotponHble MoAM(UKAMKM KUCIOpoJa W cepbl. XHMUYecKue cBoicTBa cephl. CepoBomopofn,
CTpoeHHEe, (HU3UYECKHEe M XUMHUYECKHe CBOHCTBA. OKCHABI cepbl KaK NPEICTABUTENH KHUCIOTHBIX
okcumoB. CepHas KHCIOTa, (PU3MYECKHEe U XMMHUYECKHE CBOMCTBa (0OIIMe KaK MpEACTABUTENS Kilacca
KACIOT ® crnenuduueckue). XUMHUYECKUE PEAKINH, JIeKAIlHe B OCHOBE IMPOMEBIIIJICHHOTO CIIoco0a
MONTyYeHUs] CepHO# KucnoThl. [lpumeHeHne cepHoll KUCIOTHI. CONHM CEpHOW KHCIOTHI, KaueCTBEHHAS
peakmus Ha cyibdar-noH. HaxoxmeHue cepbl U €€ COeAMHEHUH B MpHpojie. XUMHUECKOe 3arps3HeHue
OKpY)KaroIel cpeibl COSAMHEHUSIMH cepbl (KUCIOTHBIE MOXKAW, 3arps3HEHHE BO3/AyXa W BOJOEMOB),
CIIOCOOBI €T0 TIPEeIOTBPAIICHUS.

OO0mas xapakTeprucTika 3yeMeHToB VA-rpymibl. OcoOEHHOCTH CTPOSHHS aTOMOB, XapaKTepHBIE
CTETICHN OKHCJIeHHA. A30T, paclpoCTpaHEHHWE B MpHpoJNe, (HU3WUECKHE W XUMHUYECKHE CBOWCTBA.
KpyroBopor azora B mpupome. AMMHaK, ero (pu3nueckne W XWMHUYECKHE CBOWCTBA, MONydeHHE U
npuMmenenne. Colu aMMOHUS, MX (DU3WYECKHE M XMMHUYECKHE CBOMCTBa, MpuMeHeHne. KauecTBeHHas
peaxIys Ha WOHBI aMMOHHUS. A30THas KHCIIOTa, €€ Toiy4deHwne, (PU3NIecKhue W XMMHYECKHE CBOWCTBA
(oOmme kak MpeACTaBUTENS Kiacca KHCIOT M crnenuduieckue). Vcmonp3oBaHne HUTPATOB W COJeH
aMMOHHSI B KadecTBE MHHEPATBHBIX YAOOpeHW. XUMHUYECKOoe 3arps3HeHHe OKpYKaIoIeH Cpelsl
COETMHEHUAMH a30Ta (KHCIOTHBIE MOXKIW, 3arps3HEHHe BO3AyXa, MOYBBI M BomoémoB). docdop,
ajutoTpornHeie Moaudukanuu pocdopa, dusudeckue m xumudeckrue cBoictBa. Oxcun docdopa (V) u
docdopnas kucinora, GuU3NUECKUEe U XUMHUYECKUE CBOWCTBa, monydeHue. Mcmons3oBanue (ocharoB B
Ka4eCTBE MUHEPATLHBIX yIOOPEHHIA.

OO6mrast xapakTepuctruka daeMeHToB [VA-Tpynmel. OCOOEHHOCTH CTPOCHHUS aTOMOB, XapaKTePHBIC
CTETICHH OKUCJICHU. YTIIEpOoJl, AJTIOTPOITHbIE MOAN(DUKAIINY, PACIPOCTPAHEHHE B IPUPOJIE, GUIUIECKUE
U XHMHYecKHe cBoWcTBa. Axcopb6mms. Kpyrosopor yrmepoma B mpupoze. OKCHIBI yriepoaa, WX
¢u3nvecKkue U XMMHUYECKHUE CBOWCTBA, JICHCTBHE HA JKHBBIC OPTaHU3MbI, MOJYYEHHE U MPHUMEHEHHE.
Okosoruyeckue mpobiemMsl, cBA3aHHbIe ¢ okcuaoM yriepoaa (IV), runoresa rinod6ambHOrO MOTETICHUS
KJIMMaTa, MapHUKOBBIH d3QQeKT. YToNbHast KUCIOTa U e€ CONH, UX (PU3MYECKre H XUMHYECKHE CBOWCTBA,
nojy4eHue u npruMeHenue. KadecTBeHHas peakius Ha KapOoHAT-WOHKL Vcrnonb3oBaHue KapOOHATOB B
OBITY, MEIMIIHE, IPOMBILICHHOCTH B CEJIbCKOM XO03SHCTBE.

[lepBoHayanbHBle TOHATHA 00 OPraHMYECKHX BEIICCTBAaX KaK O COCTUHEHUSX yriepoja (MeTaH,
3TaH, ITHJIEH, alleTWIEH, 3TaHoJI, [JIMLIEPHH, YKCYyCHas KucioTa). [IpupoHble HCTOYHHUKH YIIIEBOIOPOIOB
(yromp, mpupOAHBIA Ta3, He(Th), MPOLYKTHl WX IMepepadoTku (OeH3WH), MX pOJb B OBITY H
NpOMBIIUIEHHOCTH. [TOHATHE O OMOJIOTMYECKH BaKHBIX BEILECTBAX: JKUpaX, OeNkax, yrieBoJax — U UX
POJH B )KM3HU YesioBeKa. MaTepuanbHOe €JUHCTBO OPTaHMUECKUX U HEOPTaHUYECKUX COCMHEHHH.

Kpemnuuii, ero ¢usnueckue m XUMHYECKHE CBOWCTBA, MoJy4deHHue W npuMeHenue. CoeanHeHHs
KpemHUsi B mpupone. OOmmue mpencrasieHuss o0 oxcune kpemHus (IV) u KpemMHHEBOW KHCIOTE.
Cunukatsl, X UCIONB30BaHUE B OBITY, B MPOMBIIUIEHHOCTH. BakHeiilne cTpoUTEIbHBIE MaTEpUAIIBL:
KepaMuKa, CTEKJIO, LEMEHT, OeTOH, >jkene300eToH. IIpobimembl 0e€30macHOro  HMCHOJIb30BAHUS
CTPOUTENBHBIX MaTEpPHAIOB B TOBCEJHEBHOM KHU3HU.

Xumuueckuit IKcnepumenm:

n3yueHne oOpas3loB HEOPraHMYECKHX BEIECTB, CBOWMCTB COJSHON KHCIOTHI, HpPOBEICHHE
KAayeCTBEHHBIX peakIuid Ha XJIOPUI-UOHBI M HAONIOAEHHE NPU3HAKOB HX HPOTEKAHHS, OIBITH,
oTpaxkarome (QU3NYECKHe W XHMHYECKHE CBOWCTBA TajJOICHOB W WX COCIUHEHHWH (BO3MOXKHO
WCTIOJIh30BAHUE BHJIEOMATEPHATIOB), O3HAKOMJIEHHE C oO0pasllaMd XJIOpUIOB  (TallOTEHUJIOB),
O3HaKOMJIEHHE ¢ 00pa3lamMu cepbl U e€ COeAMHEHUSMHU (BO3MOKHO HCIIONB30BAHNE BUICOMATEPHAIIOB),



HaOJIIOJIcHUE TIpollecca OOYIIIMBAaHUS caxapa IMOj JCHCTBUEM KOHIIECHTPUPOBAHHOW CEPHOW KHUCIOTHI,
M3YYCHHUE XUMHUYECKUX CBONCTB pa30aBICHHON CEpHOW KHCIOTHI, TPOBEJCHUE KAUECTBEHHON peaKIuy Ha
cynphaT-uoH W HaONIOJICHWE MpHU3HAKa ¢ MPOTCKaHWs, O3HAKOMJICHHE C (PM3MYECKUMU CBOHCTBAMHU
azoTa, ¢ocopa U ux coeAMHEHUH (BO3ZMOXKHO HCIOJIH30BAHUE BHUCOMATEPUAIIOB), 00pa3aMu a30THBIX
u (ocOopHBIX YHAOOpEHUi, MONydYeHHe, COOMpaHHe, paclo3HABaHUE M HM3ydYeHHE CBOWCTB aMMHaKa,
MIPOBEJICHHE Ka4eCTBEHHBIX PEaKIMii Ha HOH aMMOHHA M (ocaT-WOH U HM3YUYCHHE NPU3HAKOB HX
MPOTEKaHUs, B3aMMOJCWCTBHE KOHIEHTPUPOBAHHOW a30THOM KHCIOTHI C MEObl0  (BO3MOXKHO
WCIIONIb30BAaHNE BUJIEOMATEPHAIOB), U3yUeHUE MOJeNell KPUCTATMYeCKHX PEHmIEToK aimasa, rpadura,
(hymepeHa, 03HaAKOMIJIEHHE C MPOILIECCOM aJCOPOLNU PACTBOPEHHBIX BEUIECTB aKTUBUPOBAHHBIM YIJIEM H
YCTPOWMCTBOM NPOTHBOTa3a, MOJIydeHHe, cOOMpaHre, paclo3HaBaHUe M M3yYeHHE CBOWCTB YTIIEKHUCIOTO
ra3a, IpoBeJIcHHE KadeCTBEHHBIX PEaKIMi Ha KapOOHAT W CHIMKAT-HOHBl W W3YYCHHE MPHU3HAKOB HX
NpPOTEKAHUs,,  O3HAKOMIIEHHE C  NOPOAYKIMEH  CHJIMKATHOM  NIPOMBIIICHHOCTH,  pPEIICHUE
SKCIEPUMEHTAIBHBIX 3aJa4 110 TeMe « BakHelue HeMeTallyIbl U UX COSAUHEHUS.

MeTa/uibl U MX COeIMHEHUS

OO0mas XapaKkTepUCTUKAa XMMHYECKHUX SJIEMEHTOB — METAJJIOB HA OCHOBAHWW WX IIOJIOKEHUS B
Ilepuonnueckoii cucteme xumuyeckux saeMeHToB J[. Y. MenneneeBa u ctpoeHust atoMoB. CTpoeHue
MeTauioB. MeTtajmuinyeckas CBSI3b M METAJUIMYECKAas KPUCTAUIMYECKas PelETKa. DIEKTPOXUMUYECKHUNA
pAN HaUpsDKeHWH MeTauioB. PH3udyeckre M XHMHUYCCKHE CBOWCTBAa MeTaioB. OOmue CrocoOsI
moJTydeHus: MeTaiioB. [IoHATHE O KOPPO3UH METAJUIOB, OCHOBHBIE CIIOCOOBI 3aIMTHI UX OT KOPPO3HWH.
CmuiaBHl (CTaib, 9yTYH, JIOPATIOMIHIHN, OpOH3a) U UX MPUMEHEHUE B OBITY W MTPOMBITIUICHHOCTH.

[Ilenounbie MeTauibl: mojiokeHue B Ilepuonuueckoil cuctemMe XuMuueckux anemeHToB [, .
MenzeneeBa, CTpOEHHE HX aTOMOB, HaXOXKJeHHE B mpupojae. Pu3ndeckne n XUMUYECKIE CBOMCTBa (Ha
npuMepe HaTpus u Kanusg). OKCHIBI ¥ THAPOKCUABI HATpUA U Kajiws. [I[pruMeHeHne menoYHbIX MEeTallioB
U UX COCIUHEHUM.

[IlenouHo3eMenbHBIE METaUIbl MarHuii M KalblMil: TojiokeHue B llepumommnueckoil cucreme
xuMuueckux 3aeMeHnToB . 1. MeHeneeBa, CTpOEHUE UX aTOMOB, HaXOXJeHHUE B npupoje. Ouzndeckue
U XUMHUYECKHE CBOWCTBA MarHus W KajibIus. Bakuelmme coeawHEHHS KalblIus (OKCH, THIPOKCHI,
comu). XKECTKOCTh BOJBI U CIIOCOOBI €€ YCTPaHEHWS.

AmromuawmiA: TosioxkeHue B [leproandeckoit cucteme xumudeckux siaemenToB . Y. Menneneena,
CTpOCHHE aroMa, HaxoXjaeHue B mnpupoae. Du3mdeckue W XUMUYECKHE CBOMCTBA ATIOMUHUSL.
AM@oTepHbIC CBOMCTBA OKCHJIA U THAPOKCH]IA ATFOMUHUSI.

Kenezo: nonoxenue B llepuommnueckoil cucreme xummuueckux anemeHToB . M. Menzaeneena,
CTPOCHHE aToMa, HaXOXIeHWe B mpupoje. Pu3MYecKne W XUMHUYECKUE CBOMCTBa xkene3a. OKCHUIBL,
ruapoxcu sl u conn xenesa (II) u xenesa (I1I), ux cocras, cBOHCTBa U MOTyUYEHHE.

Xumuueckuii Ikcnepumenm:

O3HAKOMJICHHE C O0pa3llaMd METAJJIOB M CIUIABOB, MX (PM3MYCCKUMH CBOWCTBAMHU, H3yUCHHE
PE3yJIbTaTOB KOPPO3UU METAUIOB (BO3MOXKHO HCIIOJIL30BAaHUE BHUJICOMATEPHAIIOB), OCOOCHHOCTEH
B3aUMOJICHCTBUS OKCHJA KaJbIUS W HATPUS C BOJOW (BO3MOXKHO HCIIOJIb30BAaHUE BUICOMATEPHUATIOB),
UCCJIEeIOBaHUE CBOMCTB KECTKOM BOJBI, IMpoliecca TOPEHUs JKelle3a B KUCIOpone (BO3MOXKHO
HCIIONB30BAHUE BUJCOMATEPUAIIOB), IPU3HAKOB MPOTEKAHUS KAUeCTBEHHBIX PEAKIIMM Ha MOHBI: MarHus,
KaJlbIUsl, ATFOMHUHUS, IUHKA, xene3a (I1) u xenesa (I11), mequ (1), HaOnroneHME U OMMCaHKUE TPOIIECCOB
OKpalIMBaHWs IUIAMEHM HWOHAMU HATpUs, Kauusd W  Kaublusd (BO3MOXHO  HCIOJB30BaHHUE
BH/JICOMATEPUAJIOB), UCCIIEI0OBaHHE aM(pOTEPHBIX CBOWCTB THIPOKCUIA aTIOMUHHS U THIPOKCUAA [TUHKA,
pelIeHre 3KCIePUMEHTANBHBIX 33/1a4 0 TeMe «BakHeiliire MeTaibl U UX COCTUHEHUS.

XHUMUS U OKpY:Kaomas cpeaa

BemectBa u MaTtepuaisl B MOBCETHEBHOM JKHU3HU yelnoBeka. bezomacHoe ucnoap30BaHre BELIECTB
Y XMMHAYECKHUX peakinuid B ObITy. [lepBas moMoIs Ipy XUMUYECKHX 0XKOTaX U OTPABICHUIX.

XuMUYecKoe 3arps3HeHHe OKpy)KawIlell cpensl (mpeaenbHas HOMyCTUMAsi KOHIEHTPAIUsS
BeniecTs, aanee — [1JIK). Poip xumun B pemmeHnn SKOJIOTHYECKUX MTPOoOIIeM.

Xumuueckuit IKcnepumenm:



n3ydeHre 00pasoB MaTepPHaIoOB (CTEKIIO, CIUIaBbl METAIIOB, TOJTUMEPHbBIC MaTePHAJIbI).

Mesrcnpeomemnvie ceazu

Peanusanust MexXnpeaAMETHBIX CBsI3€H MpH M3yYEHUU XUMHM B 9 Kiacce OCyILECTBISIETCS depe3
HCTIONB30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MMOHATHH, TaK U MOHATHH, SBISIOMINXCS CUCTEMHBIMH
JUTSL OTZIENBHBIX TPEAMETOB ECTECTBEHHO-HAYYHOTO ITUKJIA.

OOmme ecTecTBEHHO-HAyYHbIE IOHATHS: HAay4dHBIH (akT, THIIOTE3a, 3aKOH, TEOpUs, aHaIM3,
CHHTE3, KJIaccU(pHKauus, MEPHOAUIHOCTh, HAOMIOACHHE, 3KCIIEPUMEHT, MOJECITUPOBAHUE, H3MEPEHUE,
MOJIEJIb, SIBJICHHE, TAPHUKOBBIN 3 (HEKT, TEXHOIOTUS, MATEPHATIBL.

®dusuka: Marepusi, aToM, dJEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIHJ, H30TOIIbl, PaIHOAKTUBHOCTD,
MOJICKYJa, 3JIEKTPUYECKUH 3apsii, NPOBOIHHUKH, MOIXYNPOBOAHUKH, IMINEKTPUKH, (POTORIIEMEHT,
BEIIECTBO, TeJO, OOBEM, arperaTHoe COCTOSHME BEIIECTBA, TIa3, pacTBOP, PacTBOPHUMOCTH,
KpUCTAJUIMYECKass PpEIIETKa, CIUIaBbl, (U3WYecKHe BENUYMHBI, EAMHHUIBI HM3MEPEHHUs, KOCMUYECKOe
HPOCTPAHCTBO, IUIaHETHI, 3BE3/161, COHIIE.

buonorust:  gorocunres, agpixanue, Ouocdepa, -sKocUCTEMa, MHUHEpPAIbHBIE YIOOpEHHUS,
MHKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TIUTATEIbHBIC BEILIECTBA.

I'eorpadus: atmocdepa, runpocdepa, MuHEpaiabl, TOpHBIE MOPOABI, IOJIE3HBIE HCKOIAEMBbIE,
TOILIMBO, BOIHBIE PECYPCHI.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 10 XUMHWU HA YPOBHE
OCHOBHOI'O OBILIET'O OBPA30OBAHMUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIM9HOCTHBIE pe3yNbTaThl OCBOCHHUS MPOTPaMMbl OCHOBHOTO 00IIET0 00pa30BaHUs TOCTUTAIOTCS B
xofe OOyYeHWs] XUMHH B €IWHCTBE yYeOHONW W BOCIUTATENHHOW NEATEIBHOCTH B COOTBETCTBHH C
TPaIUIIUOHHBIMA POCCHICKUMH  COIIMOKYJNBTYPHBIMH W JIyXOBHO-HPABCTBEHHBIMH II€HHOCTSIMH,
MPUHATBIMA B OOIIECTBE MPABIIIAMUA U HOPMaMH TIOBEICHHUS U CITOCOOCTBYIOT ITPOIIECCaM CaMOIIO3HAHUS,
CaMOPAa3BUTHUS U COIUATTU3ANNA O0YIATOTITIXCS.

JImdHOCTHBIE PE3yNIBTAThl OTPAXKAIOT TOTOBHOCTH OOYYAIOIIMXCS PYKOBOACTBOBATHCS CHCTEMOM
MMO3UTUBHBIX IICHHOCTHBIX OPUEHTAITNH U PACITUPEHIE OIBITA IEATEIFHOCTA Ha €€ OCHOBE, B TOM YHCIIE B
JacTH:

1) naTpMoOTHYECKOr0 BOCIUTAHMS

[IEHHOCTHOTO OTHOIICHUS K OTEUECTBEHHOMY KYJIBTYpPHOMY, HCTOPUYECKOMY U HAyIHOMY
HACJIEIUI0, TIOHUMAHUS 3HAYCHUSI XUMUYECKON HAYKH B JKU3HH COBPEMEHHOTO OOIIECTBA, CIIOCOOHOCTH
BJIAJICTh JIOCTOBEPHOH HHQOpMamKMeld O TMEepPeloBbIX JOCTHKCHHSIX UM OTKPBITUSAX MHUPOBOH WU
OTEUYECTBCHHOUM XMMHH, 3aHHTEPECOBAHHOCTY B HAYYHBIX 3HAHUAX 00 YCTPOUCTBE MHpa U OOIIECTBRA;

2) rpaskaaHCKOr0 BOCIIUTAHUS:

MIPEICTABICHUS O COLMATBHBIX HOPMaxX M MPaBUIAX MEKIUYHOCTHBIX OTHOIICHUH B KOJUICKTUBE,
KOMMYHUKATUBHOW  KOMIICTGHTHOCTH B  OOIIECTBEHHO TOJIC3HOW, Yy4eOHOHMCCIIEIOBATEILCKOM,
TBOPYECKOW M APYTrUX BUAAX JEATSILHOCTH, TOTOBHOCTH K Pa3sHOOOPa3HOW COBMECTHOH IESATEIBLHOCTH
IPU BBIMOJIHEHUH Y4YeOHBIX, IM03HABATCILHBIX 33J1a4, BBINOJHCHUH XUMHUYECKHX SKCIICPUMCHTOB,
CO3/IaHNU Y4YEeOHBIX MPOEKTOB, CTPEMJICHHS K B3aMMOIIOHMMAHUIO M B3aMMOIIOMOINX B IPOIIECCE 3TOM
y4eOHOW JeSTENHLHOCTH, TOTOBHOCTH OIICHMBATH CBOE MOBEICHUE W TIOCTYNKH CBOUX TOBapHINEH C
MO3ULIMYA HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUN OCTYIIKOB;

3) HEeHHOCTH HAYYHOI'0 MO3HAHHUS:

MHPOBO33PEHUYECCKUE MPEACTABICHUS O BEIIECTBE M XUMHYECKOM PEaKIMH, COOTBETCTBYIOLIUE
COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKU U COCTABJISIOLINE OCHOBY JUIsl IOHUMAHUS CYIIHOCTH Hay4YHOU
KapTHUHBI MUpa, TPEJCTaBICHUS OO0 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTUS IMPHPOJIBI, B3aHMMOCBS3IX
YyeJoBeKa C MPUPOJHOUN cpefoi, O PO XUMHUU B MO3HAHUH STUX 3aKOHOMEPHOCTEH;

I03HaBaTelbHbIC MOTHBBI, HAIPABJICHHBIC HA MOyYeHHUEe HOBBIX 3HAHUH 10 XUMHH, HEOOXOIMMbIE
IUIS  OOBsSCHEHHUS HaOII0MaeMbIX TIPOIECCOB W SBJICHHN, MO3HABATEIbHOW, HWH(POPMAIMOHHOH U
YUTATENhCKOW KYJIBTYphl, B TOM YHCJE HABBEIKOB CaMOCTOSITENILHOW PabOTHl ¢ y4eOHBIMH TEKCTaMH,
CIPaBOYHOM TUTEPATYPOH, TOCTYMHBIMU TEXHHUECKUMU CPEACTBAMU HH(POPMAIIMOHHBIX TEXHOJIOTHH;

WHTEpeC K OOY4YeHHI0 W TIO3HAaHHIO, IFO0O3HATEIHHOCTh, TOTOBHOCTb M CIIOCOOHOCTH K
caM000pa30oBaHMI0, TPOEKTHOH U UCCIEHAOBATENbCKON AESITeIhbHOCTH, K OCO3HAaHHOMY BBHIOOpY
HaIpaBIeHHOCTH U YPOBHS 00YYEHHUS B JaTbHEHIIEM;

4) popMupOBaHMSA KYJIbTYPbl 310POBbS:

OCO3HaHHWE IIEHHOCTH >XU3HHW, OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY 3JI0POBBIO, YCTAHOBKH Ha
3I0pOBBIA 00pa3 KW3HHW, OCO3HAHHE MOCJEICTBUH W HENPHUATHE BPEIHBIX IMPHUBBIYEK (YIOTPEOIeHUS
AJIKOTOJI5, HAPKOTHUKOB, KypeHHs), HEOOXOIUMOCTH COOIIOJICHHS TpaBUil OE30MacHOCTH NP 00paIeHIH
C XUMHUYECKHMH BEIIECTBAMH B OBITY M pealbHOM KU3HHU;

5) Tpya0BOro BoCIUTAHMS:

HMHTEPEC K MPaKTHYECKOMY M3YUEHHUIO Mpodeccuil u Tpya pa3InIHOTO PO, yBaXKEHUE K TPYAY U
pe3yapTaTaM TPYAOBOUM NESTENFHOCTH, B TOM YHCIE HA OCHOBE NMPUMEHEHHSA MPEIMETHBIX 3HAHUH 110
XUMHH, OCO3HAHHBIM BHIOOp WHIWBUAYAIbHON TPAaeKTOPHUH TPOJOIDKCHHS OOpa3oBaHUS C YUYETOM
JUYHOCTHBIX HMHTEPECOB M CIOCOOHOCTH K XHMHH, OOIIECTBCHHBIX HHTEPECOB U IOTPEOHOCTEH,
yCHEemHOW TpOoPeCcCHOHATBLHON NEATeTRHOCTH W Pa3BUTHS HEOOXOMUMBIX YMEHHH, TOTOBHOCTH
aJanTHPOBATLCS B MPO(eCCHOHATBLHON Cpeie;

6) 7K0JIOrHY€eCKOr0 BOCIIMTAHMS



9KOJIOTHUYECKH 1eJIeCO00pa3Hoe OTHOUIEHHE K MPUPOAE KaK UCTOYHMKY JKU3HH Ha 3emile, OCHOBE
e€ CylIecTBOBaHMs, MOHMMaHHE LIEHHOCTH 3I0pOBOTO M 0Oe30macHOro obpasa >KU3HH, OTBETCTBEHHOE
OTHOLICHWE K COOCTBEHHOMY (HM3MYECKOMY M IICHUXHYECKOMY 3I0POBBIO, OCO3HaHHWE IIEHHOCTH
coOJIIOZIeHNsT TIpaBUiI O€30MacHOro IMOBEJCHUS NMpH paboTe ¢ BEIIeCTBAMH, a TaKKe B CUTyalHAX,
YTPOXKAIOIMINX 3A0POBBIO U )KU3HU JIOACH;

CIOCOOHOCTH TPHMEHSATH 3HAHUS, MOJy4YaeMble MPHU HM3YYCHUH XUMHHM, U1 pEIleHHs 3a/ad,
CBSI3aHHBIX C OKpYXarollel MPHUPOJHOW Cpemoil, AJs MOBBIIMIEHUS YPOBHS SKOJOTMYECKOM KyJIbTYPBI,
OCO3HAaHUSl TJI00aJBHOTO XapakTepa SKOJOTHUECKMX NpoOIeM M IMyTed HX peleHHs MNOCPEeICTBOM
METOJIOB XUMHHM, KOJOTHYECKOTO MBIIIJICHNS, YMEHUS pPYyKOBOJCTBOBAaTHCA MM B IIO3HABATEIbHOM,
KOMMYHUKAaTUBHOW U COLMAJIBHOM MTPaKTHKE.

METANPEIMETHBIE PE3YJIBTATbBI

B cocraBe MerampeIMETHBIX PE3YJIBTATOB BBIAENAIOT 3HAYUMble Ui (OPMUPOBAHMSA
MHPOBO33pEHHUs OOIIEHAYYHbIE NOHATHA (3aKOH, TEOpUsl, IPUHLMI, IMIIOTe3a, (aKT, CUcTeMa, MPOoLecc,
9KCHEPUMEHT M Jpyroe.), KOTOPbIE HCIOJB3YIOTCS B €CTECTBCHHO-HAYYHBIX YUEOHBIX NpeIMeTax H
MIO3BOJISIFOT Ha OCHOBE 3HAHUM M3 3THX NPEAMETOB (OPMUPOBATh MPEACTABICHUE O LEJIOCTHON HAayYHOI
KapTHMHE MHUpa, W YHHUBEpCajbHble yuyeOHbIE JecTBUS (IIO3HABaTElbHbIE, KOMMYHHKAaTHBHBIC,
PETyJIATUBHBIE), KOTOpble oOOecre4yrnBalOT (OPMUPOBAHHE TOTOBHOCTH K  CAMOCTOSITEIbHOMY
IUTAHUPOBAHUIO M OCYILECTBICHUIO Y4eOHOH e TeIbHOCTH.

ITo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE YUeOHbIE 1eiicTBUS

Ba3zoBrble Jlornueckne aeicTBUA:

YMEHHS HCIOJB30BaTh NMPUEMBI JIOTHYECKOTO MBIIIICHHS MPU OCBOCHUW 3HAHWIL: pPacKpbIBATh
CMBIC]I XMMHUYECKUX IOHSTUH (BBIOENATh MX XapaKTepHbIC NPU3HAKH, YCTaHABIMBATH B3aUMOCBS3b C
JPYyTUMM IOHSTHUAMH), MCIIOJIB30BATh IOHATUS JUIA OOBACHEHHS OTAEIbHBIX (DAaKTOB U SIBICHHH,
BbIOMpAaTh OCHOBAHUA M KPUTEPUU AJIS KJIACCU(PUKAUKN XMMUYECKUX BEIIECTB M XMMUYECKUX PEaKLuil,
YCTaHaBJIWBATh MPUYNHHO-CIICACTBCHHBIC CBA3U MCKIY 00BEKTaMH HU3YUCHHA, CTPOUTH JIOTHYCCKUC
PacCyKacHu:d (I/IH,ZIyKTI/IBHBIe, JOCAYKTHUBHBIC, 110 aHaJIOFI/II/I), JCJIaTh BBIBOABI U 3aKJIIOUCHU A,

YyMEHHE TPUMEHSTh B MPOIECCe TIO3HAHUS TMOHATHA (IIpeIMETHBIE W MeTamlpeIMETHBIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJIEIHN, UCIIONb3YEMbIE B XUMHH, TPEOOPA30OBHIBATH HIMPOKO MPUMEHIEMBIE
B XMMHUHU MOJICJIbHBIC MPEICTABICHUS — XMMUYCCKHM 3HAK (CUMBOJI 3JIEMEHTA), XUMHUECKas GopMmyJsia u
ypaBHEHUE XHUMHYECKOW pEaKIMH — TPH PEHICHUH yYIeOHO-TIO3HABATENBHBIX 3a7a4, C Y4ETOM ITHX
MOJCJIBHBIX Hpe)Z[CTaB.HeHI/Iﬁ BBIABJIATE M XapaKTECPHU30BATh CYHICCTBCHHLIC IIPU3HAKU H3YydaCMbIX
00BEKTOB — XHUMHUUYECKHX BCHICCTB W XHUMHUYCCKUX peaKHHﬁ, BBISABIIATH O6IIII/IC 3aKOHOMCPHOCTH,
IMPUYIUHHO-CIICACTBCHHLIC CBA3U U ITPOTUBOPCUHMA B U3YUACMBIX IIPOLUECCAX U ABJICHUAX.

Ba3zoBrble uccienoBarebckue AeiicTBHA:

YMCHHE HCIOJB30BaTh IMOCTABJICHHLIC BOIIPOCHI B KAUYCCTBC MHCTPYMCHTA IMO3HAHUA, a TAKKC B
Ka4yeCTBEC OCHOBBLI JJId (I)OpMI/IpOBaHI/Iﬂ TUIOTE3bl IO IPOBCPKE IMPABUJIBHOCTU BBICKA3bIBACMBIX
CYXKICHUM;

OpuoOpeTeHre OIbITa 10 IUIAHUPOBAaHUIO, OpPraHM3ald W [POBENCHHIO YYCHHUYECKHX
9KCIEPUMEHTOB, YMEHHE HaOmoJaTh 3a XOAOM Ipollecca, CaMOCTOSTENIbHO NPOTHO3UPOBATH €r0
pe3ynbTaT, (opmynaupoBaTh 000OMIEHHMS H BBIBOABI 10 pe3yjibTaTaM MNPOBEIEHHOTO OIbITA,
HCCIIEIOBAaHNUS, COCTABIIATE OTUET O MPOAETIaHHON padoTe.

Pabora ¢ nndopmanueii:

yYMEHHUE BBIOWPATh, aHANM3UPOBATh U WHTEPIPETUPOBATh HHPOPMALIUIO Pa3IMYHBIX BUAOB U GOpM
NpEeACTaBICHUSI, TOJIy4aeMyl0 U3 Pa3HBIX MCTOYHUKOB (HayYHO-TIOMYJIApHAS JIMTEpaTypa XUMHUYECKOTO
coJiep>KaHusl, CIpaBOYHbIE 1ocodusi, pecypchl HTepHETa), KPUTHUECKH OLICHUBATH NMPOTHBOPEUYHUBYIO U
HEI0CTOBEPHYIO HH()OPMALIUIO;

YMEHHE NPUMEHATH Pa3IMyHble METOIbl M 3alpoChl NPH HOUCKE W 0TOOpe HH(OpManMU H
COOTBETCTBYIOIINX JAaHHBIX, HEOOXOAWMBIX MJIsl BBIIOJHEHHS Y4YeOHBIX M IO3HABATENBHBIX 33734
ONpEneNEéHHOT0 THIA, NPUOOPETEHHWE OmbITa B OONACTH  MCIONB30BaHUS  MHGPOPMAIMOHHO-
KOMMYHUKAaTUBHBIX TEXHOJOTWI, OBJAaJE€HUE KyJIbTYpOH aKTHBHOTO HCIIONB30BAHNSA Pa3IMYHBIX



ITOMCKOBBIX CHCTEM, CaMOCTOSTEIBHO BBHIOMpATh ONTUMAIBHYIO (OpMY Mpe/cTaBlieHUusT WH(OPMAIUN U
WUTIOCTPUPOBATh pEIIacMbIe 3a/laddl  HECJIOKHBIMH CXEMaMH, JuarpaMMamMiy, JIpyruMu (opMamMu
rpadMKi U X KOMOMHAIMAMU;

YMCHHE UCHOJb30BaTh W AaHAIU3UPOBAaTh B Tpolecce Y4YEOHOM U  UCCIEAOBaTEIbCKON
JEATSILHOCTH MH(OPMAIIMIO O BIUSHUHM IMPOMBIIIICHHOCTH, CEIILCKOTO XO3SHCTBA M TpPaHCIOPTa Ha
COCTOSIHME OKpY>KaroILlel MPUPOIHOM Cpeibl.

KoMMyHnKkaTHBHBIC yHUBepCAJIbHBIE y4eOHbIe JeHCTBUA:

YMEHHS 33/1aBaTh BONPOCH! (B XOje nuanora u (WiM) AUCKYCCHH) IO CYIIECTBY 00CYyKIaeMoi
TeMBI, (POPMYITUPOBATH CBOU MPEIIOKEHUS OTHOCUTEIILHO BBITIOTHEHUS MTPEJIOKESHHOM 3a/1a4H;

YMEHHS TPEACTaBIATh TMONYUYEHHBIE Pe3yJbTaThl MO3HABATEIHHOW NEATENFHOCTH B YCTHBIX U
MUCHMEHHBIX TEKCTaX; JeNIaTh TMPE3CHTAII0 PEe3yJIbTaTOB BBIOJHEHUS XHMHUYECKOTO SKCIEpUMEHTa
(1abopaTtopHOTO OMBITa, JAOOPATOPHOW pPadOTHI MO WCCIEJOBAHUIO CBOWCTB BEIMIECTB, Y4eOHOTO
MIPOEKTA);

YMEHHS Y4eOHOTO COTPYIHHUYECTBA CO CBEPCTHHKAMH B COBMECTHOH TIO3HABATEIbHOH U
WCCIIEIOBATEIBCKONW JESTENPHOCTH TPW PEUNICHHH BO3HUKAIOIMUX IMPOOJIIEM Ha OCHOBE y4éra OOIIHX
WHTEPECOB U COTJIACOBaHWs TO3WNUNA (0OCYXIeHHs, OOMEH MHEHHWSMH, «MO3TOBBIE IITYPMBD,
KOOpJMHANIAS COBMECTHBIX JEHCTBHI, OIpeleNieHne KpPUTepHeB IO OIEHKE Ka4eCcTBa BBITIOIHEHHOMN
paboTHI U IpyTHE).

PeryasiTuBHble yHUBepcaJbHble yUeOHbIE JeiCTBUA:

YMEHHE CaMOCTOSTENIFHO ONpENeNATh I[eNd JesSTeNbHOCTH, IUIAHUPOBaTh, OCYIIECTBIATS,
KOHTPOJIMPOBAaTh W TPH HEOOXOIMMOCTH KOPPEKTHPOBATH CBOIO JESTEIHHOCTh, BHIOMpaTh Hawmboiee
3¢ PeKTHBHBIE CTIOCOOBI pelieHusT YIeOHBIX M IMO3HABATEIBHEIX 3a/1a4, CAMOCTOSITEIEHO COCTABIIATh WITH
KOPPEKTUPOBAThH MPEJIOKEHHBIM alrOpUTM JIEUCTBUNA MPH BHIMOJHEHUHU 33JaHUNA C yYETOM MOJIYUYEHUS
HOBBIX 3HAHMKA OO0 W3y4yaeMbIX OOBEKTaX — BEIIECTBAX W PEaKIHUAX, OIICHWBATh COOTBETCTBHE
MOJTyYEHHOTO pe3yfbTaTa 3asBICHHOM IIeNTM, YMEHHE WCIOJIh30BaTh M AaHAJIM3UPOBATH KOHTEKCTHI,
npeJiaraeMple B YCIIOBUH 3a/1aHUH.

NPEIMETHBIE PE3YJIbTATBI

B cocraBe npeaMeTHBIX pe3yabTaToOB [0 OCBOSHHUIO 0053aTENBHOTO COJIEPKaHHs, YCTAHOBICHHOTO
JAaHHOHM (enepabHON paboyeit MporpaMMoi, BRIACIISIOT: OCBOCHHbBIC 00YYArOIIMMUCS HAy4HbIC 3HAHUS,
YMEHHS U CTIOCOOBI ICHCTBUH, crielupuIecKkue i MPeIMETHON 00MacTu « XUMUSY, BUIBI JCITCILHOCTH
[0 TIOJIYYEHUIO HOBOTO 3HAHWUS, €r0 MHTEpIpeTaluy, IpeoOpa3oBaHUIO U MPHUMEHEHHUIO B Pa3IMYHBIX
y4eOHBIX U HOBBIX CUTYaIIHSIX.

K konmy oOyuenus B 8 kiaacce mpeaMeTHbIe pe3yibTaThl HA 0a30BOM YPOBHE JOJKHBI OTPaKaTh
c(OPMHUPOBAHHOCTD Y 00YYAIOIINXCS YMEHUI:

®  PACKpPHIBATH CMBICT OCHOBHBIX XUMHUYECKUX TOHATHHA: aTOM, MOJIEKYJIa, XUMUYECKUN IJIEMEHT,

MIPOCTOE BEIECTBO, CJI0KHOE BEIIECTBO, CMeCh (OJHOPOHAS U HEOAHOPO/HAs), BaJIEHTHOCTb,
OTHOCHUTEJIbHAsI aTOMHAas M MOJIEKYJISIpHAas Macca, KOJIMYECTBO BEIIECTBA, MOJb, MOJSpHas
Macca, MaccoBasi JOJsi XMMHYECKOTO 3JIEMEHTa B COCAMHEHWHU, MOJISIPHBIH OO0BEM, OKCHI,
KHCJIOTa, OCHOBAHHUE, COJb, 3JEKTPOOTPHUIATEIBHOCTh, CTEIEHb OKHUCICHUS, XHUMHUYECKas
peakiusi, KIacCU(pUKAIMS PEaKIMii: PEaKIMU COCAMHCHUS, PEaKIUH Pa3JIOKCHUS, PEaKIuu
3aMEIICHMsSI, PEaKIMy OOMEHAa, 3K30- M JSHAOTEPMUYECKHE pEaKIuu, TEIUIoBOi 3ddekt
peakiuu, SIpo aToMa, SJCKTPOHHBIH CIIOW aTroMa, aToMHas OpOWTalb, PagUuyCc aToMa,
XUMUYECKasl CBS3b, MOJSIpHAS U HEMOJSpHasl KOBAJICHTHAS CBA3b, MOHHAS CBS3b, HOH, KATHOH,
aHWOH, PAaCTBOP, MacCoBasl JI0JIsl BEIIECTBA (IPOLIEHTHAsI KOHIISHTPAIHs) B PaCTBOPE;

®  JUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMHUYECKUX MOHATUH U MPUMEHSTH 3TU MOHSITHS

MIPH OMUCAHUU BEUIECTB U UX MPEBPALLECHUN;
®  HCIIOJIB30BaTh XWMHYECKYIO CHUMBOIMKY IS COCTaBIICHUS (OPMYJ BEIIECTB W YpaBHEHUH
XUMHYECKUX PEaKITHii;

®  ONpeneNaTh BaJCHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COEAMHEHUSX, CTETICHbh OKUCIICHUS

3JIEMEHTOB B OMHAPHBIX COCIAMHEHUSX, MPUHAIICKHOCTD BEIIECTB K OINPENEIEHHOMY KIIACCY



coequHeHH 10 (opMyliaM, BHJI XHMHUYECKOW CBsi3W (KOBAJICHTHAass W WOHHas) B
HEOPraHUYECKHUX COCAMHCHUSX;

packpbiBaTth cmbicn [lepuomgmueckoro 3akona JI. W. MeHaeneeBa: JeMOHCTPUPOBATh
MMOHUMaHUE TIEPUOINICCKON 3aBHCUMOCTH CBOMCTB XUMUYECKHX AJIEMEHTOB OT UX IOJIOKEHUS
B [lepuoamueckoii cucTeme, 3aKOHOB COXpPAHEHHS MAacCChl BEUIECTB, MOCTOSHCTBA COCTaBa,
ATOMHO-MOJICKYJISIPHOTO yUEHUs, 3aKOHA ABOTa/Ipo;

OIHCHIBATh M XapaKTepu30BaTh TaOMW4HYI Qopmy I[leproaudeckoil CUCTEMBI XMMHYECKUX
3JIEMEHTOB: Pa3NINYaTh MOHATHS «IJIaBHAs MOATpynna (A-rpymma)y u «mo00odHas MOArpyIa
(b-rpymma)», mManbeie U OOJbIIKME MEPUOJNBI, COOTHOCUTh 0003HAUEHUS, KOTOPhIE MMEIOTCS B
tabmune «llepnomnyeckast cuctema xummuuyeckux odnemeHToB J[. . MenneneeBa»y ¢
YUCIIOBBIMU XapaKTEPUCTHKAMH CTPOCHHSI aTOMOB XMMUYECKHX DIIEMEHTOB (COCTaB WM 3apsij
sIpa, 00IIIee YHCIIO0 AIIEKTPOHOB H pPaclpeie]IeHne UX MO0 AIEKTPOHHBIM CIIOSIM);
KIIaCCH(PUIIMPOBATH XUMUYECKHE DIIEMEHTHI, HEOPTaHMYECKHE BEIIECTBA, XUMHUIECKUE PEaKIIUN
(0 4MCITy ¥ COCTaBy y4aCTBYIOIIUX B PEAKIIUU BEIIECTB, 10 TETIOBOMY (D (heKTy);
XapaKTepu30BaTh (OMUCHIBATH) OOIME XMMHUYECKHE CBOWCTBA BEIIECTB Pa3IMYHBIX KJIACCOB,
MONTBEPXKAAass ONMHCAaHWE TPUMEpPaMH MOIIEKYJSIPHBIX  YpaBHEHUH  COOTBETCTBYIOIIUX
XUMHYECKHX PEaKIIHii;

MPOTHO3MPOBATh CBOWCTBA BEHIECTB B 3aBUCHMOCTH OT WX KadeCTBEHHOTO COCTaBa,
BO3MOJKHOCTH TPOTEKAHHUS XMMHUYECKUX MTPEBPAIICHNH B PA3TUYHBIX YCIOBUSAX;

BBIUMCIISITh OTHOCHTENBHYIO MOJIEKYJSIPHYIO W MOJISIPHYFO MAacChl BEIIECTB, MAaCCOBYIO JIOJTEO
XUMHYECKOTO dJieMeHTa 1Mo (GopMyJie COEIMHEHHS, MAacCOBYIO JOJIO BEIIECTBa B PacTBOpE,
MIPOBOJUTE PACUETHI IO YPABHEHUIO XUMUYECKON PEaKIINN;

MIPUMEHSATH OCHOBHBIE OIEpPAllMHd MBICIUTENIbHON JEATEIbHOCTH — aHali3 W CHHTE3,
cpaBHEHHE, O000IIeHHe, CHUCTEeMaTH3alldio, KIACCHU(DHUKAITNIO, BBIABICHHE NPUIHHHO-
CIICACTBCHHBIX CBSI3EH — oA U3y4YCHUSA CBOMWCTB BCIHICCTB MW XHMHUYCCKUX peaKHHﬁ,
€CTECTBCHHO-HAYYHbIC METOJIbl TO3HAHUS — HAOIIOJCHUE, H3MEpPEHUE, MOJEINpPOBaHUE,
SKCIIEPUMEHT (peabHBIA M MBICIIEHHBIN);

CJIEZIOBATh MPaBUIIaM TIOJIb30BaHHS XHMUYECKOW IOCYI0N 1 TabopaTopHBIM 000pyI0BaHUEM, &
TaKXXC IIpaBUjiaM 06pauleH1/m C BCHICCTBAMU B COOTBETCTBMU C HUHCTPYKIUAMU 110
BBIIIOJTHEHUTO Ha60paTOpHBIX XAMHUYCCKUX  OIIBITOB TII0 IIOJYYCHUIO U CO6I/IpaHI/IIO
razoo0pa3HBIX BEHIECTB (BOMOpOAa W KHUCIOpPOJAA), TPUTOTOBICHUIO pPacTBOPOB C
ONpEeACIIEHHON MaccoBOWM JOJied pacTBOPEHHOIO BEUIECTBA, IUIAHUPOBATh U MPOBOAUTH
XUMUYECKHE DKCIIEPUMEHTHI M0 PAclO3HABAHUIO PACTBOPOB IIENIOUYEH M KUCIOT C IMOMOIIBIO
MHIUKATOPOB (J1akMyc, (peHoNI(TaCHH, METUIIOPAHK U APYTHE).

K koHIiy oOydeHust B 9 kjiacce mpeaMETHBIC pe3yJibTaThl HA 0a30BOM YPOBHE JIOJDKHBI OTPAXKaTh

c(OPMHUPOBAHHOCTh Y 00YHAIOIIMXCS YMEHUI:

PacKphIBaTh CMBICI OCHOBHBIX XUMHYECKHUX MOHSATUN: XUMUYECKUN DIIEMEHT, aTOM, MOJICKYJIa,
WOH, KaTWOH, aHWOH, IIPOCTOE€  BEIICCTBO, CIOXHOE  BEIICCTBO, BAJICHTHOCTD,
3JIEKTPOOTPULIATEILHOCTD, CTENEHb OKHCICHHUS, XUMHUYECKas peaklus, XUMHUYECKas CBS3b,
TEIUIOBOM 3(h(PEKT peakIuu, MOJIb, MOJISIPHBIH 00BEM, PACTBOP, JICKTPOJIHUTHI, HEAJICKTPOIHTHI,
3JIEKTPOJIUTHYCCKAsT JUCCOIMAINS, PEAKIIMH HOHHOTO OOMEHa, KaTajau3aTop, XUMHUYECKOEe
paBHOBecHe, OOpaTHMbBIE W HEOOpAaTUMBIC PEAKIUH, OKHCIUTEIbHO-BOCCTAHOBHUTEIHHBIC
peakiuy, OKHUCIUTENIh, BOCCTAHOBUTENb, OKHCICHHE M BOCCTAHOBICHHE, AaJJIOTPOIIHS,
aM(pOTEepPHOCTh, XUMUYECKasl CBSI3b (KOBAJICHTHAS, MOHHAS, METAJUTMYECKAs ), KPUCTAITHYECKas
peuéTKa, KOppo3us METaIOB, CIUIaBBl, CKOPOCTh XHUMHYECKOW peaklUuu, IpereiabHO
nonyctuMas konuentpanus [1JIK Bemectsa;

WUIIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XMMHUYECKUX MOHSITUH U MPUMEHSTH 3TH MOHSITHUS
MIPH OTIMCAHUU BEIIECTB U UX MIPEBPAICHUN;

UCTIOJh30BaTh XUMHUYECKYI0 CHMBOJIMKY JJISI COCTaBJieHHsS (HOpMyINl BEIIECTB W YpaBHEHHU
XUMHYECKUX PEaKITHii;



OTIPENEINSATh BAJICHTHOCTh W CTENEHb OKHCICHUS XHMHYECKUX DJIEMEHTOB B COCIMHEHHSIX
Pa3NUYHOTO COCTaBa, MPUHAAJIEKHOCTh BEMIECTB K ONpEAETIEHHOMY Kiaccy COCOTUHEHHUH o
dopmymnaM, BHA XUMHYECKOH CBS3M  (KOBaleHTHAs, WOHHAs, MeETaJulM4yeckas) B
HEOPraHWYEeCKUX COCAMHEHMAX, 3aps] MOHA MO XUMHUYECKOH (opmysie, XapakTep cpensl B
BOJIHBIX PAacTBOpPaX HEOPraHWYECKUX COEAWHEHHMH, THI KPHUCTAJUINYECKOH pEMIETKH
KOHKPETHOTO BEIIECTBA;

packpeiBaTh cMmbici llepuoandeckoro 3akona . M. MenzaeneeBa M JAEMOHCTPHUPOBATH €rO
NOHUMAaHHUE: ONHMCHIBATh M XapakTepu3oBaTh Tabnuunyto (opmy lleproandeckoil cuctembl
XUMUYECKUX 3JIEMEHTOB: pa3jinyaTh MOHATHS «rJaBHasg moArpymma (A-rpymnmna)» u «modouHas
noarpynna (b-rpynma)», manele U OosbIIde HEpHOABI, COOTHOCHTH 0003HAYEHHUS, KOTOPHIE
UMEIOTCSl B MEPUOJMUYECKON TAONHIE, C YMCIOBBIMH XapaKTEPUCTHKAMU CTPOCHHS aTOMOB
XUMUYECKUX 3JIEMEHTOB (COCTaB M 3apsil sSApa, o0IIee YMCIIO ANEKTPOHOB U paclpeesieHHe uxX
[0 D3JIEKTPOHHBIM CIJIOSIM), OOBSACHATH OOILIME 3aKOHOMEPHOCTH B M3MEHEHHMH CBOWMCTB
3JIEMEHTOB M MX COEAMHEHMH B IpelesiaX MailbIX MEPUOJOB M INIABHBIX MOATPYMI C Y4ETOM
CTPOEHUS UX aTOMOB;

KJIacCU(pHUIMPOBATh XMMHUUECKUE FIEMEHTHI, HEOPIaHUYECKUE BELIECTBA, XUMUUECKUE PEaKLINU
(mo umcoy M COCTaBy Y4YacTBYIOLIMX B DEaKLMM BEILECTB, IO TemwioBoMy 3¢ddekry, mo
WU3MECHEHUIO CTETICHEl OKUCICHNS XUMUUECKUX 3JIEMEHTOB);

XapaKTepHU30BaTh (OMUCHIBATh) OOIMKME W CHEIU(PHUICCKHE XHUMHUCCKHE CBOKWCTBA IMPOCTHIX U
CIIOKHBIX BEILIECTB, IIOATBEPXKIAsi OINHCAHUE MPUMEPAMH MOJEKYJSPHBIX M HOHHBIX
YpaBHEHHUH COOTBETCTBYIOIIMX XUMHUUECKUX PEAKIINN;

COCTABIIATh YPABHEHMS JIEKTPOIIUTHUECKON AUCCOLUALNY KUCIIOT, IIEN0Yeil 1 COoJlell, OJIHbIe
U COKpal€HHBIE ypaBHEHUS pEaKUUil HMOHHOrO OOMEeHa, YypaBHEHUS  PEaKIUi,
HOATBEP)KIAMOLINX CYIIECTBOBAHUE I'€HETHYECKOM CBA3M MEKAY BELIECTBAMH Pa3JIMYHBIX
KJIaCCOB;

pacKpelBaTh  CYIIHOCTh  OKUCJIUTEIbHO-BOCCTAHOBUTENBHBIX  PEAKIUH  TIOCPEICTBOM
COCTaBJICHHA JIEKTPOHHOTO OalaHCca 3THUX PEaKIIHii;

NPOTHO3HPOBATh CBOMCTBAa BEIIECTB B 3aBUCHMOCTH OT HX CTPOEHHS, BO3MOXXHOCTH
NPOTEKaHUS XUMUYECKUX MPEBPALICHUN B Pa3JINYHBIX YCIOBHUSX;

BBIUMCIISITh OTHOCHUTENBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAacChl BEIIECTB, MAaCCOBYIO JIOJIO
XUMHUYECKOT0 3JIeMeHTa 1Mo (opMyJie COEIMHEHHS, MAacCOBYIO JOJIO BEIIEeCTBa B pacTBOpE,
IIPOBOJUTH PACUYETHI 10 YPABHEHUIO XUMUYECKOUN pEaKIIuy;

cOOJII0IaTh MPaBUIIa MOJB30BAHUS XHUMUYECKOW MOCYI0H 1 TaOOpaTOPHBIM 000pyIOBaHUEM, a
TaKKe MMpaBuiIa 0OpaIleHNs C BEIMIECTBAMU B COOTBETCTBUM C HHCTPYKIIUSMH TI0 BHITIOJHEHUIO
1a00paTOpHBIX XMMUYECKUX OMBITOB 1O TOIYYEHHIO W COOMpaHMIO Ia3000pa3HBIX BEIIECTB
(aMMMaKa M yTJIEKHCIIOTO Tra3a);

OPOBOAMTH PEaKUUH, MOATBEPXKIAIONINE KadyeCTBEHHBI COCTAB PAa3UYHBIX BELICCTB!
pacmo3HaBaTh ONBITHBIM MyTEM XJIOpUA-, OpOMHI-, HOAUA-, KapOoHat-, ¢ocdaT-, cuaukat-,
cynabdar-, TUAPOKCHUA-MOHBI, KATHOHBI aMMOHHMS ¥ HWOHBI HM3YYCHHBIX METaJJIOB,
NPUCYTCTBYIOIINE B BOAHBIX PacCTBOpaxX HEOPraHUUECKUX BEILIECTB;

NPUMEHATh OCHOBHBIC OINEpallMd MBICIUTENILHONW JEATENbHOCTH — aHaJW3 W CUHTE3,
CpaBHEHHE, 000011IeHIe, CHCTEMAaTH3AIHIO, BBISIBJICHUE IPUYMHHO-CIICACTBEHHBIX CBS3EH — IS
M3yUYCHHS CBOMCTB BEIIECTB U XUMHUECKUX PEaKli, €CTECTBEHHO-HAYYHbIE METOABI TO3HAHUS
— Ha0oeHNEe, U3MEpPEHHe, MOICITMPOBAaHHE, SKCIICPUMEHT (PeabHbI U MBICJICHHBIN).



TEMATHUYECKOE IIVTAHUPOBAHMUE

8 KVIACC
KonauvecTrBo yacos DeKTPOHHBIE
Ne HaunmenoBaHue pa3jeiios u Koutponbusie | Tpakruueckue (uudposbie)
n/m| TeM MPOrpaMMbI Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypcsl
Paznen 1. [lepBoHauyanbHble XUMHYECKHE TIOHSATHS
Xumust — BakHAs 00J1acTh
€CTECTBO3HAHUS U bubmmoteka I[JOK
1.1 . 5 2
MPAKTHICCKOHN EeATCTLHOCTH https://m.edsoo.ru/7f41837¢c
YelioBeKa
12 BemecTBa 1 xuMHuueckue 15 | bu6mmoreka [JOK
) peaxiuu https://m.edsoo.ru/7f41837¢
Htoro no pazaeny 20

Pa3nen 2. Baxkueiimmue npeacraBuTe/ i HEOPraHMYECKUX BelleCTB

)1 Boznyx. Kucnopon. ITonsitue 6 bubmuorexa [IOK
00 okcHuaax https://m.edsoo.ru/7f41837¢
29 Bonopoa. [Tonsitue o kucnorax 3 | Bbubmuoreka LIOK
U COJIAX https://m.edsoo.ru/7f41837¢c
23 Boma. Pacteopsrl. [lonsarne 06 5 1 | bubmmoreka [IOK
OCHOBaHUSIX https://m.edsoo.ru/7f41837¢
54 OCHOBHBIE KJIaCChI 1 | | bu6mmoreka [JOK
HEOPTaHWYEeCKUX COeIMHEHUI https://m.edsoo.ru/7f41837¢
Hroro o pasmeny 30

Paznen 3. Ilepuoanyeckuii 3axon u [lepuoguyeckas cucrema xummnueckux ieMentoB /. . MenaeneeBa. CTpoenue

aToMOB. XHMHYeCKas CBA3b. OKHCINTEIbHO-BOCCTAHOBUTEIbHbIE peakumu

3.1

Ilepuonnueckuii 3aK0H U
Ilepuoauueckas cucrema

7

Bbubmuoreka [IOK
https://m.edsoo.ru/7f41837¢



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

XAMHYECKUX dj1eMeHToB /1. 1.
MenpneneeBa. CTpoeHue atoma

XUMHUYECKas CBA3b.

3.2 OKHCIUTEIBHO- 8 brbmmorexa LIOK
BOCCTaHOBHUTEJILHBIC PEAKIIUU Eitpes s JIHIS3
bu6mmoreka IJOK
Hroro no pasaeny 15 https://m.edsoo.ru/7f41837¢
PesepBHOE BpeMs 3 Brbmiorexa LIOK
https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO HACOB 68

1O ITPOI'PAMME



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

9 KJIACC

KoaungecTBo 4acoB

JJ1eKTPOHHBIE
Ne HaumeHnoBaHue pa3jaesioB U K (undposbie)
oHTpoJabHbIe | [IpakTHyeckue
n/m | TeM MPOrpaMMbl Bcero o0pa3oBaTeJibHbIE
padoThI padoTsl
pecypcsl
Pazpnen 1. BemiecTBO M XUMH4YeCKHe peakul
o HOBTOPGHI/Ie U yriryOlieHue . 1 BuGmiorexa LIOK
' SHATTHH OCHOBHBIX Pasiienon https://m.edsoo.ru/7f41a636
Kypca 8 Kiacca
12 OCHOBHBIE 3aKOHOMEPHOCTH 4 bubmuoteka IJOK
) XUMHUYICCKUX PEaKITHMA https://m.edsoo.ru/7f41a636
S SHCKTpOJ'II/ITI/I‘I;CKaS[ ] . 1 1 Butmorexa LOK
) ACCOUHALITA. AMMITHCCIHC https://m.edsoo.ru/7f41a636
peaxIuu B pacTBOpax
Htoro no pazaeny 17
Pa3nen 2. Hemeranabl u X coequHEHUs
2.1 Sfﬁezif{ifﬁfﬁfﬁz VIIA 4 1 Bubmioreica LIOK
' https://m.edsoo.ru/7f41a636
rpynmnsl. ['anorenst
) OO6mast szaKTepI/ICTI/IKa ia ] BuGmiorexa LIOK
) NHMHHCCIX SHCM,,GHTOB i https://m.edsoo.ru/7f41a636
rpynnsl. Cepa u €€ coequHeHHS
OO01mas xapakTepucTHKa
23 XHMHYECKHX IJIEMEHTOB V A- . ) bu6mmoreka IJOK
' rpynnsl. A3ot, pochop u ux https://m.edsoo.ru/7f41a636
COETMHEeHHS
OO0mmas xapakTeprucTHKa
b K
2.4 XUMUYIECKUX 3JIeMeHTOB [V A- 8 1 2 nommorexa 1O

rpynnsl. YIJIepoJ U KpeEMHUH U

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



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

HNX COCINHCHUA

Hroro no pazneny 25
Pa3znen 3. MeTanuabl M HX COeTHHEHUS
Bbubmuoreka LIOK
A 7 4
3 Obmye CBOHCTBA METaIIOB https://m.edsoo.ru/7f41a636
19 Baxkuelime MeTallIbl M UX 16 Bbu6nuoreka IJOK
' COCIUHEHUS https://m.edsoo.ru/7f41a636
HUroro no pazneny 20
Paznen 4. Xumus 1 okpy:Kaomas cpeaa
41 BemectBa u Matepuaisl B 3 Bubnuoreka IJOK
' JKA3HU YEJI0BEKA https://m.edsoo.ru/7f41a636
HUroro no pazneny 3
PesepBHOE Bpems 3 buomorexa [IOK
p P https://m.edsoo.ru/7f41a636
OBLIEE KOJIMYECTBO HACOB 68

[10 ITPOI'PAMME



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




IHHOYPOYHOE IIVIAHUPOBAHMUE

8 KVIACC
N KosinyecTso 1acos Nara DJieKTpOHHbIE HHPOBLIE
B Tema Ypoka KOHTpOJIbHLIe HpaKaneCKne 06pa3OBaTeJ]],}n,1e
n/n Bcero U3y4YeHUHA
padoThI padoThI pecypchl

| IIpeamet xumuu. Ponb XuMuu B 5KU3HU 1 Bu6nuoreka IJOK
yeoBeka. Temna u BemecTBa https://m.edsoo.ru/ff0d210c

2 IlonsTHE O METOAAX MO3HAHUS B XUMUU 1 Bubmiorexa LIOK

https://m.edsoo.ru/ff0d227¢
[Ipaktuueckas padora Ne 1 «IIpaBuna

3 paboTHI B TA0OPATOPHUN U TIPHEMBI ] bubmuoreka [IOK
oOpaitieHus ¢ 1a00paTOPHBIM https://m.edsoo.ru/ff0d23dc
o0opymoBaHHEM»

4 Yuctele BemecTBa 1 cMecd. CriocoObl 1 Bubnuoreka IJOK
pasneseHus cMecei https://m.edsoo.ru/ff0d26¢ca
[IpakTiaeckas padora Ne 2 «Paznenenue

5 CI\fGCCfI (na npniepe OYUCTKHU " 1 Bubmiorexa LIOK

. https://m.edsoo.ru/ff0d28c8
TTOBapEHHOMN COJIH)»

6 ATOMBI 1 MOJIEKYJIBI 1 Bubmiorexa LIOK

https://m.edsoo.ru/ff0d2a6¢c

- XUMHUYECKHUE IJIEMEHTBI. 3HAKH | bu6mmoreka IJOK
(CMMBOJIBI) XUMHUYECKUX 3JICMEHTOB https://m.edsoo.ru/ff0d2be8

8 IIpocTrie U ClIoKHBIE BEIIECTBA 1 bubmorexa [IOK

https://m.edsoo.ru/ff0d2a6¢

9 ATOMHO-MOJIEKYJISIPHOE YUEHUE 1 bubamoreta LIOK

https://m.edsoo.ru/ff0d2d50
3aK0H MOCTOSTHCTBA COCTABA BEIIIECTB. BuGmorexa LOK

10 Xumnueckas ¢popmyna. BanentHocts 1

aTOMOB XMMHNYCCKHX 2JICMCHTOB

https://m.edsoo.ru/ff0d2eae



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

OTHOCHTEIIbHAS aTOMHAs Macca.

bu6mmoreka IJOK

i OTHOCHUTEIIbHAS MOJICKYJISIPHAs Macca https://m.edsoo.ru/ff0d323c¢
12 MaccoBasi 10151 XUMHUYECKOTO JIEMEHTA Bbubmuoreka LIOK
B COCOIUHEHUU https://m.edso0.ru/ff0d350c
13 KonunuectBo Bemecta. Mosb. ModsipHas Bubnuoreka IJOK
Macca https://m.edsoo0.1u/ff0d5230
14 Du3NIeCKue U XUMHICCKUE SBICHUS. bu6muoreka IJOK
Xumuyeckasi peakuus https://m.edsoo.ru/ff0d37fa
15 IIpu3Haky ¥ yCcaoBUs IPOTEKAHUS Bubnmorexa LJOK
XUMAYECKUX PEaKIIIi https://m.edsoo.ru/ff0d3al 6
16 3aKOH COXpaHEHUsI MacChl BEIIIECTB. bubmmoreka [IOK
XUMUYECKHE yPaBHEHUS https://m.edsoo.ru/ff0d3b88
BoIuncieHus KOIMYECTBA, MacChl
17 BEIIECTBA M0 YPABHEHUSIM XUMHUECKUX bubmiorexa HOK
. https://m.edsoo.ru/ff0d5708
peakimii
Knaccudukanus XuMmudeckux peakiui
18 (COGILI/IHq;HI/I}IHpa3JIO)KCHH$I 3a£em;{m{ Bu6miorexa LIOK
’ ’ ’ https://m.edsoo.ru/ff0d3{34
oOMeHa)
M. B. JIoMOHOCOB — Y4YEHBIN-
19 SHIMKJIOTICIHUCT. 060gmeHHe u bubmiorexa LHOK
. https://m.edsoo0.ru/ff0d40c4
CHUCTEeMaTHU3alNs 3HAaHUI
20 Kontponbnas padora Nel mo teme Bubnmorexa LJOK
«BermecTBa 1 XUMHUYECKHAC PEAKITHI https://m.edsoo.ru/ff0d4290
Bosznyx — cmech razos. CoctaB Bo3ayxa.
21 Knci}(l)poa — DJIEMEHT U MPOCTOE e Bubmiorexa LIOK
https://m.edsoo.ru/ff0d448e
BelecTBo. O30H
®dusnyeckre U XUMHUIESCKHE CBOMCTBA
22 KHCIIopoAa (peakuy OKUCICHHUS, Bubmmoreia LIOK
https://m.edsoo.ru/ff0d4614
ropenue). [lonstie 06 okcumax
23 Crioco0bI TOTy4YeHHS KHCIOPO/a B bubmuoteka IJOK



https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614

71a00paToOpUM U MPOMBIIICHHOCTH.
IIpumeHeHue kuciopoaa

https://m.edsoo.ru/ff0d497a

TemnoBoii 3P PEeKT XUMUIECKON PEaKIHH,

INOHATUC O TCPMOXUMUUYCCKOM

Bubnuoreka IJOK

24 YpaBHEHUH, 3K30- ¥ SHAOTEPMUUIECKIX https://m.edsoo.ru/ff0d4790
peakuusax
TomnuBo (HEPTh, YTOab U METaH).

25 3arp5{3He}§He(11;03z[§/xa CITOCOOBI iro bubmorexa LIOK

’ https://m.edsoo.ru/ff0d4c4a
MPEI0TBPAIICHUS
IIpakTuueckas padora Ne 3 o Teme
26 «I?Ionyqe}me u 206I/IpaHI/Ie KHCJIOpOoa. Bubmiorexa LIOK
N ’ https://m.edsoo.ru/ff0d4ae2
H3y4EHHE ero CBOMCTBY

27 Bonopoa — anemeHT u npoctoe bubmmotexa LIOK
BelecTBo. HaxoxxaeHue B mpupoze https://m.edsoo.ru/ff0d4dd0

28 Ddu3nyuecKre 1 XUMHUYECKUE CBOMCTBA Bubmauoreka LIOK
Bojiopoaa. [lpumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0

29 ITonsiTHE O KUCHOTAX U COMSX Bubmiorexa LIOK

https://m.edsoo.ru/ff0d50d42

30 Crioco6sI oTy4YeHHs BOAOPO/a B bubmotexa LIOK
nabopaTtopuu https://m.edsoo.ru/ff0d4dd0
IIpaktrueckas padora Ne 4 o Teme

31 «I?IonyquI/Ie u Ic)o6npaHI/Ie BOJIOPO/IA, Bubmiorexa LIOK

. https://m.edsoo.ru/ff0d4f42
U3yYEHHUE €r0 CBOMCTBY»

1 MomnsipHblit 00bEM ra3oB. 3aKoH Bubmmorexa LJOK
ABorazapo https://m.edsoo.ru/ff0d542¢
Brruncienus o0bEMa, KOIHYECTBA

33 BEIIECTBA T'a3a IO €r0 W3BECTHOMY Bubmiorexa LIOK

. https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WK 00BEMY
Boruncnenust 00bEMOB ra3oB 1o BuGmorexa LIOK
34 YpaBHEHUIO peaKliy Ha OCHOBE 3aKOHA

00BEMHBIX OTHOILIEHUI Ia30B

https://m.edsoo.ru/ff0d5708



https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
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https://m.edsoo.ru/ff0d50d2
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dusnyeckre 1 XUMHUYECKHE CBOMCTBA

bu6mmoreka IJOK

35
BOJIBI https://m.edsoo.ru/ff0d587a
16 CocraB ocHoBanuii. [Tonstue 00 bubmuoreka IJOK
WHIUKATOPax https://m.edsoo.ru/ff0d59¢2
- Bona kxak pacTBOpuUTEIS. Ha:;l]l[eHHLIe u BuGmiorexa LIOK
HEHACHIIIEHHBIC PacTBOPhI. MaccoBas htths://m.edsoo.ru/f0dSbA0
JIOJIsl BEIIECTBA B PACTBOPE
[Ipaktuueckas padora Ne 5 o Teme
«IIpuroToBieHne PaCTBOPOB C bubmuoreka [IOK
38 .. . N
oTpeaeNiEHHON MacCOBOH JT0JeH https://m.edsoo.ru/ff0dSeba
PacTBOPEHHOTO BEIIECTBA»
39 Kontponbnas padora Ne2 o teme Bubnunorexa LJOK
«Kucnopon. Bogopon. Boga» https://m.edsoo.ru/ff0d6342
40 OKcunpl: cocTaB, Kiaccu(uKarms, bu6mmoreka IJOK
HOMEHKJIATypa https://m.edsoo.ru/ff0d664e
51| uonomman, oonosm n axgorepras biorera L1OK
’ p https://m.edsoo.ru/ff0d664e
OKCHJIOB
OcCHOBaHUs: COCTaB, KIaccupuKaIus, bubmuoreka [IOK
42
HOMEHKJIATypa https://m.edsoo.ru/ff0d67ca
43 ITonyueHue U XUMHYECKHUE CBOMCTBA Bubmuorexa LJOK
OCHOBaHUi1 https://m.edsoo.ru/ff0d67ca
Kwucnotsr: cocTas, KiaccudpuKanms, Bbu6nuoreka IJOK
44
HOMEHKJIATypa https://m.edsoo.ru/ff0dfee2
45 [Tonydenue 1 XMUMHYECKHE CBONCTBA Bubmorexa [JOK
KHCIIOT https://m.edsoo.ru/ff0dfee2
C : )
46 | onocou nomyetnun, s bumorexa LIOK
N Y ’ https://m.edsoo.ru/00ad9474
CBOICTBa
47 IIpakTuueckas padora Ne 6. Pemenue bubmuoteka IJOK



https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
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JKCTIEpUMEHTAIBHBIX 337124 110 TEME
«OCHOBHBIE KJIACCHI HEOPTAHUYECKUX
COEIMHEHUI

https://m.edsoo.ru/00ad9b7¢c

I'eneTnueckas cBs3b MCKAY KJlacCaMH

Bubnuoreka IJOK

48
HEOPTaHWYECKUX COeTMHEHUI https://m.edsoo.ru/00ad9a50
bu6mmoreka IJOK
49 O060011IEHIE U CHCTE 3a 3HAHNUN
HHICHHC I CHCTEMATHSAMI SHATHHI https://m.edsoo.ru/00ad9cb2
K 6ota Ne3
50 | "Ocmonmmte stacost neoprammricors BuGnotoxa LIOK
o P https://m.edsoo.ru/00ad9ela
COEIMHEHHN
11
51 | ommmrecctam anowemron, Do o BuGnotexa LIOK
' https://m.edsoo.ru/00ad9ffa
rpymmax CXOJHBIX 3JIEMEHTOB
n N
52 | Tlcpmopmrcoas onoress xumarsec buGuorera LIOK
HOIUY 1 CUCTEMA XUMUYECKHUX
PHO https://m.edsoo.ru/00ada52¢c
snemenToB J[. 1. MeHneneeBa
53 Ilepuonsl, rpyImnel, DOATPYIIIBI bubmorexa HOK
PHOJIBL TPY - OATPY https://m.edsoo.ru/00adas52c
54 Crpoenne atomoB. COCTaB aTOMHBIX bubmuoreka [IOK
snep. MU3otomnsl https://m.edsoo.ru/00ada342
C 0
TPOCHUE JICKTPOHHBIX O onoqexv BuGmiorexa LIOK
55 aToMoB 3j1eMeHTOB Ilepuoanueckoit
https://m.edsoo.ru/00adabbc
cucremsl [. 1. Menaeneesa
X
o | e o e
proa https://m.edsoo.ru/00ada824
cucteme /1. 1. MenneneeBa
3nadenue [lepuommdaeckoro 3akoHa IIs
57 pa3BuTHs HayKu U npaktuxu. /. . Bubmmorexa LJOK
MenpeneeB — y4EHBI, TIENaror u https://m.edsoo.ru/00ada96e
rpaXKJIaHuH
58 PesepBubiii ypok. O6001IeHNE U bubnuorexa [IOK



https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e

CHUCTEMaTHU3alns 3HAHUH / https://m.edsoo.ru/00adb33¢
Bcepoccuiickas npoBepouHas pabora
59 ffCO:IT)EZiII;:215;?1?;114&;221:;:%3L» / 1 Bubmiorexa LIOK
Bcepoccuiickast ipoBepouHast paborta hitps://m.cdsoo.ru00adb486
60 DIEeKTPOOTPHUIIATEIIEHOCTH ATOMOB | bubmuorexa [IOK
XUMUYCCKUX JIEMEHTOB https://m.edsoo.ru/00adaab8
Bubmuoreka LIOK
61 HMonHas xumu4ueckas CBsi3b 1 https://m.e dS(])_E).ru /00adac34
2 KoBanenTHas monsipHas XuMHuecKas 1 bubmmoreka [IOK
CBSI3b https://m.edsoo.ru/00adaab8
63 KoBasnenTtHas HemonsipHas XuMH4ecKas | Bubmorexa [JOK
CBSI3b https://m.edsoo.ru/00adaab8
Bbubmuoreka LIOK
o4 CreneH, okucIeHHs ! httns://m.edS(])_E).ru/OOadae28
65 OKHUCIUTEILHO-BOCCTAHOBHUTEIBHBIC ) bu6nmoreka IJOK
peakiuu https://m.edsoo0.ru/00adb076
bubnuorexa [IOK
66 OKHCIIATETN U BOCCTAHOBUTEIH 1 htths://m.e dS(])_E).I'U. 100adb076
§7 | cxmemman s oot 1 Bumoresa LIOK
«Ctpoenne aToMa. XUMUYECKAs CBSI3bY hitps:/m.eds00.n/09ad9ch?
68 Pezepsusiii ypok. O0o01eHe u 1 Bubnmmorexa LJOK
CHUCTEMaTH3aINs 3HAHUI https://m.edsoo0.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOIT'PAMME



https://m.edsoo.ru/00adb33c
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https://m.edsoo.ru/00adac34
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9 KJIACC

KoauuecTBo 4acoB

DJIeKTPOHHbIE LU (POBBIE

Ne Hara
Tema YpoOKa KOHTpO.]'lBHbIe HpaKTI/I‘IeCKI/Ie oﬁpagona'reﬂl,]{l,le
n/n Bcero U3yYeHMS
padoThl padoThI pecypenl
IIepuonnueckuii 3aK0H.
| Ilepuonnueckas cucrema | Bu6nuoreka IJOK
XUMUYEeCKUX 3eMeHToB /1. U. https://m.edsoo.ru/00adb59e
MeHnaeneeBa
3aKOHOMEPHOCTH B U3MEHEHUH
’ cBOiC P cc SEMEHTO 1 bubnuoteka IIOK
BOMCTB XMUMHYECKHAX DIIEMEHTOB
. https://m.edsoo.ru/00adb6b6
TIEPBBIX TPEX MEPUOJIOB
Knaccudukanms u
3 uican | bubnuoreka [JOK
HOMEHKJIATypPa HEOPTraHUYECKUX
M p https://m.edsoo.ru/00adb7e2
BEIIECTB
Bupl XUMHUYECKO# CBSI3M M THIIBI bubnuoreka [JOK
4 ) 1
KPUCTAIUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
Kontponbnas padota Nel mo
5 teme «IloBTOpeHne n | |
yriayOJieHre 3HaHUH OCHOBHBIX
paszenoB Kypca 8 Kiaccay
Knaccudukanmusga XuMruuecKux
6 ca Sb o a3 1 Bbubmuoreka LIOK
KIHH IT JIMYHBIM
peakH p https://m.edsoo.ru/00adbeb0
pU3HaKam
ITonsiTHe 0 ckopocTH
xumudeckoil peakuuu. [lonstue Bu6nuoreka IJOK
7 1
0 TOMOTEHHBIX ¥ TeTePOTeHHBIX https://m.edsoo.ru/00adbe9a
peakuusax
TTonsarue 0 XUMHUYECKOM
g N | bubmuoreka LIOK
BHOBecuU. DaKTOPEI,
p p https://m.edsoo.ru/00adc28c
BITUSIIOIINE HA CKOPOCTh



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c

XHMHUYECKOHN peakiuu u
MOJIOKEHUE XUMUYIECKOTO

paBHOBeCHS
OKHCIUTEIBHO- Bu6nuoreka [JOK
9
BOCCTaHOBHUTENbHBIE PEAKIIUN https://m.edsoo.ru/00adcade
Teopust AMEKTPOIUTHIECKOMN
10 ,ZlI/IC(I;)OL[I/IaLII/II/I.pCI/IHLHLIe u bubmorexa HOK
https://m.edsoo.ru/00adcd68
cia0bIe JIEKTPOITATHI
11 Wonnble ypaBHEHHS peakMi bubamorexa LIOK
https://m.edsoo.ru/00add448
XUMHUYECKUE CBONCTBA KUCTIOT U
OCHOBAHHI B CBETE
12 MpeaCcTaBlIeHUi 00 Bubmorexa LIOK
. https://m.edsoo.ru/00add5d8
3IEKTPOIUTHICCKOM
JTUCCOITHAITHH
XumMuyeckue CBOMCTBa coJiel B
13 CBETE MPEJICTaBICHUN 00 Bbubnuoteka [IOK
3EKTPOIUTHUECKOM https://m.edsoo.ru/00add8b2
JIUCCOITHAITIH
14 ITonsTue o ruaponuse coneit bubmorexa HOK
https://m.edsoo.ru/00add9d4
15 O0001IIeHUE U CUCTEMAaTU3AIUS Bubnuoreka [{OK
3HAHUH https://m.edsoo.ru/00addd12
IIpaktryeckas padora Ne 1.
16 «II’)eIHeHHe 3KC1'[pepI/IMeHTaJIBHI)IX Bubamorexa LIOK
https://m.edsoo.ru/00addbfa
3a/1aw»
Kontponbnas padota N2 mo
17 TeMe «DNEKTPOIUTHIECKAs bubmmorexa [{OK
Jqucconyanys. XuMHIeCcKue https://m.edsoo.ru/00addec0
pEaKIu B pacTBOPax»
18 OO01mas XxapakTepucTHKa bubmmorexa [IOK



https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0

TaJIOTeHOB. XUMHUYECKHE
CBOICTBa Ha IpUMeEpE XJI0pa

https://m.edsoo.ru/00addfe?

XmopoBoaopoa. ConsHas

19 KHCJIOTa, XUMHYCCKHE CBOICTBA bubamorexa LHOK
’ ’ https://m.edsoo.ru/00ade104
MOJTyYeHHUE, TPUMEHEHHUE
IIpakTrueckas padora Ne 2 1o
20 TCII)VIG «Honyqe}f)ue COJITHOM bubamoreta LIOK
. . https://m.edsoo.ru/00ade348
KHCIIOTBI, N3YUCHHE €€ CBOHCTBY»
Brrurciienns o ypaBHEHHAM
21 XUMHUYECKUX peal}clli’nﬁ, €CII1 OJTUH bromiorexa LIOK
https://m.edsoo.ru/00ade488
W3 PEareHToB JIaH B U30BITKE
2 OO01mas xapakTepucTHKa Bu6nuoreka [JOK
37eMeHTOB VIA-TpymIsl https://m.edsoo.ru/00ade64a
ATIOTpOITHBIE MOTHA(DUKAITIHI
23 cepbl. Haxoxaenue cepol U €€ Bubnuorexa [IOK
COEMHEHHU B TIPUPOJIE. https://m.edsoo.ru/00ade64a
XUMHUYECKUE CBOWCTBA CEPBI
CepoBoJ10po/I, CTpOCHHUE
24 (bHI;qungei, XI/II;/II/IIICCK’I/IC bubamorexa LIOK
. https://m.edsoo.ru/00ade802
CBOMCTBA
Okcupsl cepel. CepHast KHCIIOTa
25 (’pmnjeacuz u xm\fnqecxme ’ bubanorexa LIOK
. https://m.edsoo.ru/00adea28
CBOCTBa, IPUMEHEHHE
XVMUYECKHEe PEaKIIHH, JICHKAIUES
B OCHOBE MPOMBIIIJICHHOT'O
2 croco0a NmoJyuYeHus CEPHOI bubnuoreka [IOK
KHUCJIOTBI. XUMHYECKOE https://m.edsoo.ru/00adec8a
3arpsi3HEHHUE OKPYKAOIICH
CpPEeIbl COSTUHEHUSIMHU CEPBI
27 Brruncienune MaccoBoi 101 Bu6nmoreka [JOK

BBIXOJIa TIPOAYKTA PEaKIINH

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



https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
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OO0mrast XapakTepPUCTHKA
31eMeHTOB VA-rpynmsl. A3oT,

bubmuoreka LIOK

28 PacHpOCTPAHEIHE B HPHPOE, https://m.edsoo.ru/00adeeab
(u3nvecKue U XUMHYECKHE
CBOICTBa
AMMHaK, ero GU3nvYecKue u BuGmorexa LIOK

29 NUMITICCIHE CBOHCTEA, https://m.edsoo0.ru/00adf004
NOJy4YeHUE U TPUMEHEHHE
[TpakTuueckas padora Ne 3 mo BuGmorexa LOK

30 reme «HonyquI/IevaMMnaKa, https://m.edsoo.ru/00adf180
U3yUYCHHE €T0 CBOUCTBY»
A3oTHas KucioTa, eé BuGmorexa LIOK

31 (usHICCKHC H XHMHHECKHE https://m.edsoo.ru/00adf306
CBOWCTBA
Hcnonb30BaHre HUTPATOB U
COoJIe aMMOHHUS B KaUeCTBE

3 MHUHEPaJIbHBIX YA0OpEHUH. Bubmuorexa LHOK
XuMHYECKOe 3arps3HCHUE https://m.edso0.ru/00adf518
OKpY>Karollen cpebl
COCIMHEHUSIMHU a30Ta
®Dochop. Oxcua pocdopa (V) u

13 (dhocdopnas kuciora, Bubnuoreka IIOK
(hu3HyecKue U XUMHUYECKUE https://m.edsoo.ru/00adf68a
CBOICTBA, MTOJIyYEHHE
Hcnons3oBanue dpochaToB B

34 KAaueCTBE MUHEPAJIbHBIX Bubmuorexa [JOK
ynoOpenuil. 3arpsizHeHne https://m.edsoo.ru/00adfc20
MIPUPOTHON cpesl hocharamu
Yraepoj, pacipocTpaHeHHUE B Bumorexa LIOK

35 npupoie, pusrueckue u

XAMHYECKHE CBOMCTBA

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



https://m.edsoo.ru/00adeea6
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Okcunsl yriepoaa, ux
(u3nuecKue U XUMHYECKHE

36 CBOICTBA. DKOJOTHYCCKHUE bubmiorexa LOK
https://m.edsoo.ru/00adfebe
MpOoOIeMBI, CBS3aHHBIC C
okcuaoM yriepoaa (IV)
37 YronbHas KUCIOTA B €€ COU bromiorexa LIOK
https://m.edso0.ru/00ae006¢
IIpaktraeckast padora Ne 4 1o
teme "[lomyuenue yriaekucioro Bubmuorexa [JOK
38
ra3a. KagecTBeHHast peakius Ha https://m.edsoo.ru/00ae027¢
kapOoHaT-HOH"
IlepBoHavanbHbBIE TOHATHS 00
39 Opl?aHI/I‘-IeCKI/IX BEIIECTBax Kak O bubmmorexa LIOK
https://m.edsoo.ru/00ac054¢
COEMHEHHSX YTIIepoaa
40 Kpemnwuii u ero coenuHeHus Buomiorexa HOK
https://m.edsoo.ru/00ac080a
[IpakTnueckas pa6ora Ne 5.
41 Pemenune sxcneprMeHTalIbHBIX Bubmuorexa LHOK
3a7a4 o temMe «BaxkHelme https://m.edsoo.ru/00ae0bf2
HEMETaJUIbl ¥ MX COeIUHEHHUSDY
Kourpoashas Ta Ne3 1o
42 Te(ivle i(];imjeﬁp;iz I?GJ:'/Ie?,TaJIOJIBI u bubamorexa LOK
https://m.edsoo.ru/00ae0el8
UX COECTUHEHHU
OO0mas XxapakTepucTHKa
XUMHYECKUX IJICMEHTOB —
43 MeTaIoB. MeTammmdeckas CBsI3b Bubnuoreka [JOK
U MeTaJTnYeCcKas https://m.edsoo.ru/00ael103e
KPUCTAJUTMYECKAs PEIéTKa.
Ddu3ndecKre CBOMCTBA METAJIJIOB
m XuMHU4YeCKUe CBOHCTBA bubnuoreka [JOK

METaJJIOB. DIEKTPOXUMHUUECKUN

https://m.edsoo.ru/00ael 156



https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
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https://m.edsoo.ru/00ae1156

PAl HANIPSHKEHU METaIOB

O6mwe crocoObI TOTyYeHUS
MeTauioB. CiiaBel. Berauciaenus

45 [0 YPaBHEHUSIM XUMHUUECKUX Bubmorexa LIOK
. https://m.edsoo.ru/00ael156
peaxiui, ecim OJIUH U3
PEareHTOB COMCPIKUT IIPUMECH
46 IToHsiTHE O KOPPO3UU METAIIIOB bubanorewa LIOK
https://m.edsoo.ru/00ac1278
47 [IlenounbIe MeTaIbI bubmiorexa HOK
https://m.edsoo.ru/00ael14b2
43 OKcHIbI ¥ TUAPOKCHIIBI HATPUS U Bbubauoreka LIOK
KaJIus https://m.edsoo.ru/00ael14b2
49 [Ilenouno3eMeNnbHbIE METAIIIBI — bubmunoreka LIOK
KaJIbLIMI ¥ MarHui https://m.edsoo.ru/00ael5e8
50 Baxwuelimme coequHeHHS bubnuoreka [JOK
KallbLUs https://m.edsoo.ru/00ael5e8
51 O0600IIeHHE ¥ CHCTEMATH3aI[is
3HAHUN
59 JKEcTkoCTh BOABI U cIOCOOBI €€ Bu6nuoreka [JOK
YCTpaHECHHS https://m.edso0.1ru/00ae1886
IIpakTrueckas padora Ne 6 o
53 TCII)VIC "}KéCTKOCI?FB BOJEI U bubmorexa [IOK
N " https://m.edsoo.ru/00aelae8
METOJIBI €€ YCTpaHeHUs
54 P — Bu6nuoreka [JOK
https://m.edsoo.ru/00aelc64
55 AmdoTepHBIe CBOICTBA OKCH/IA 1 Bubmorexa [JOK
TUAPOKCUJIA https://m.edsoo.ru/00aelc64
Bu6nmoreka [JOK
36 Keneso https://m.edsoo.ru/00ae1d86
57 OKcubl, THAPOKCHIIBI B COJTH bu6nmoreka [JOK



https://m.edsoo.ru/00ae1156
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xkenesa (11) u xxenesa (111)

https://m.edsoo.ru/00ae35e6

O00011IeHIE U CHCTEMATU3ALHS

58 .
3HaHUH
[IpakTnueckas pa6ora Ne 7.
Pewienue sxcrnepuMeHTaIbHBIX bubnmorexa [JOK
59 .
3amay 1o Teme «BaxkHeimue https://m.edsoo.ru/00ae3de8
METaJIBl U UX COCAMHEHHSDY
Brruncnenus no ypaBHeHUsIM
XMUMUYECKUX PEeaKLuil, €ciiu OAuH
60 U3 peareHToB JIaH B U30BITKE WIIN Bubmuorexa [JOK
COJIEPIKUT MPUMECH. https://m.edsoo.ru/00ael750
Brruucnenust MaccoBOi 40U
BBIXOJIa IPOIYKTA PEAKIUH
61 O060011eHne U cucTeMaTH3aIMs
3HaHUI
KonTtponpshas padora Ne4 mo
62 TeMe «BaxHeime MeTauibl U
UX COCAUHEHHUSD»
BemecrtBa u maTepuanisl B bubnmnorexa [IOK
63 .
IIOBCEIHEBHOM JKU3HH YeJI0BEKa https://m.edsoo.ru/00ae3{50
XuMHYeCKOe 3arps3HeHUE bubmoreka [IOK
64 .
OKpy>Karolei cpesl https://m.edsoo.ru/00ae4270
65 Ponp xumuu B pereHnn Bubmuorexa [JOK
HKOIIOTHIECKHUX TIPoOIeM https://m.edsoo.ru/00ae4270
Pezepsuslii ypok. O0o01eHe u Bubmuorexa LHOK
66 .
cUCTeMaTU3alus 3HaHUH https://m.edsoo.ru/00ae0d0a
PesepBubIii ypok. O600mIeHNE U bubmuoreka [IOK
67 .
crcTeMaTh3alus 3HaHUH https://m.edsoo.ru/00adb33c
68 Pesepsusiii ypok. O0o01eHe u Bubmuorexa [JOK

cucreMaTus3anus 3HAHUHI

https://m.edso0.1ru/00ad9cb2
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MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIbTATAM OCBOEHHUS OCHOBHOM

OBPA3OBATEJIbHON ITPOT'PAMMBI

8 KUIACC
Kon "
IIpoBepsieMble npeAMeTHbIE Pe3YJbTAThbl 0CBOCHHUS OCHOBHOM
MPoOBEPSIEMOro o
o0pa3oBaTeJbHON MPOrpaMMbl OCHOBHOIO 00111ero 00pa3oBaHuA
pe3yjabTara
1 ITo Teme: «IlepBoHaUYaIbHBIE XUMUYECKUE TOHSITHUS
pPacKpbIBaTh CMBICII OCHOBHBIX XWUMHUYECKUX MOHSITHI: aToM, MOJEKya,
XUMHUYECKUH AJIEMEHT, IPOCTOE BEIIECTBO, CIOXHOE BEIIECTBO, CMECh
(omHOpOAHAS W HEOTHOPOAHAS), BAJICHTHOCTh, OTHOCHTEIbHAS aTOMHAS H
MOJICKYJIIpHAsi Macca, KOJUYECTBO BEIIECTBAa, MOJb, MOJSpHAs Macca,
1.1 MaccoBas JIOJISI XMMHUYECKOTO 3JIEMEHTa B COCIWHEHWUH, MOJSIPHBIA OO0BEM,
XUMHYECKasi peaknus, Kiaccu(UKalus peaknuid: peakimud COCTUHECHHUS,
peaKMy pasioXKeHHs, PEaKIHH 3aMeIIeHHs, pPeaknuh OOMeHa, 3K30- H
SHIOTCPMUYECKHE PEaKIuH, TeIIoBOH 3((EKT peakiuu, pacTBOp, MaccoBas
JIOJIsl BEIIeCTBa (MPOLICHTHAsI KOHI[EHTPAIUS) B PaCTBOPE
15 WUTIOCTPUPOBATh  B3aUMOCBSI3b  OCHOBHBIX XUMHUYECKUX [OHSATUH U
' MIPUMEHSTH 3TH MOHSATHUS MIPHU OMKMCAHUN BEUIECTB U UX MpEeBpallleHuN
13 HCIIOJIb30BaTh XUMUYECKYIO0 CUMBOJIUKY JJIsSI COCTABJICHHS (hOpMYJI BEIIECTB U
' YPAaBHEHUM XUMUYECKUX PEAKIIUN
14 pPacKphIBaTh CMBICTT 3aKOHOB COXPAHEHUS MACChl BEIIECTB, IOCTOSHCTBA
' COCTaBa, aTOMHO-MOJICKYJIIPHOTO YUeHUs, 3aKOHa ABOTaipo
1.5 OTIPEACIATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHEHUSIX
L6 KJIacCU(DUIIMPOBATh,  XUMHYECKHE peakiuu (M0 YHCIy W COCTaBY
' YYacTBYIOIIMX B PEAKIUH BEUIECTB, MO TEIIIOBOMY YD PEKTY)
1.7 BBIYHCIIATH OTHOCUTEIHHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MAcCChI BEIIISCTB
L8 BBIYMCISITH MAacCOBYIO JIONI0 XHMHYECKOTO DdJeMeHTa 1o (opmye
. COCTMHCHUSI,
1.9 BBIYMCIIATh MaCCOBYIO JOJIIO BELECTBA B PaCTBOpE
110 MPUMEHATh €CTECTBCHHOHAYYHBIE METOJBI TIO3HAHWUS — HaAOIIOJCHHUE,
' M3MEepeHHe, MOJEIMPOBaHNE, SKCIIEPUMEHT (PeaTbHBIA U MBICIICHHBIN)
2 [To Teme: «BaxkHeiilne npe1CTaBUTEIN HEOPTAHUYECKHUX BELIECTBY
1 pPacKphIBaTh CMBICT OCHOBHBIX XHWMHUYECKUX TOHATHUNA: OKCHJ, KHCIOTa,

OCHOBAHMHE, COJIb




2.2

OTIpEACNATh TNPUHAMISKHOCTH BEHMIECTB K  OINPENelIEHHOMY  Kiaccy

COeZIMHEHHH IO hopMyIIam
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KJIaCCH(HUIIMPOBATH HEOPTAaHUYECKHE BEIIECTBA

2.4

XapaKTEPU30BaTh (OHI/ICLIBaTB) O6H_II/IC XHMHUYECKHE CBOMCTBA BCUICCTB
Pa3INMYHbIX KJIIaCCOB, IMOATBECPXKIasd ONHCAHUC IIPpUMEpaMU MOJICKYJIAPHBIX

YpaBHEHUI COOTBETCTBYIOLUIUX XUMUYECKUX PEAKIIMN

2.5

IIPOrHO3UpOBaTh CBOMCTBA BCIICCTB B 3aBHCHUMOCTH OT HX Ka4C€CTBCHHOTIO
COCTaBa, BO3MOXHOCTHU IMPOTCKAHUA XUMHUYCCKUX HpeBpaHleHI/Iﬁ B pa3jIMYHBIX

YCIOBUSIX

2.6

CJIeZIOBATh MpPaBUJIaM II0JIb30BaHUS XUMHUECKOW MOCYAOH U J1abopaTOpHBIM
o0opynoBaHHeM, a TaKkKe NpaBWiaM oOpalleHdss C BeUIeCTBAMH B
COOTBETCTBHH C HHCTPYKITUSMH TIO BEITIOJTHEHUIO TAOOPAaTOPHBIX XUMUYIECKHIX
OTBITOB TIO TIONYYCHHUIO W COOMpPaHHUIO Ta3000pa3HBIX BEmIeCTB (BOIOpOIa M
KHCJIOPO/a), MPHUTOTOBJICHUIO PACTBOPOB C OMNPEIeNEHHOW MacCOBOHM JOien
paCTBOpéHHOFO BCIICCTBA, IJIaHUPOBATH u IIPOBOAUTH XUMHYECKUE
9KCIEPHUMEHTHl M0 PpAaclO3HABAHUIO PACTBOPOB ILIEIOYEH M KHUCIOT C

MTOMOIIIBIO HHIUKATOPOB (JIakMyc, peHondranenH, METUIOPaHK U IPYyTHE)

2.7

MMpoOBOAUTH paC‘léTLI 10 YpaBHCHUIO XHUMHUYCCKON pcakuuun

ITo Teme: «Ilepuoanueckuii 3axkoH U llepuoanueckas cucTeMa XUMHUYECKUX
snementoB J[. M. MenneneeBa. CTpoeHue aToMOB. XHMHUYECKAs CBS3b.

OKHCIIHTEILHO-BOCCTAHOBUTEIHHBIC peakuny

3.1

paCKpbIBaTb CMBICII OCHOBHBIX XHUMHYCCKUX IIOHATHI: AApo  aToma,
3J'IeKTpOHHLII\/’I clion aToMa, aTOMHas Op61/ITaJ'IL, paanycCc aromMa, XUMHYCCKasA
CBs3b, noJisipHas n HEIMOJIApHasA KOBAJICHTHas CB3b,
QJICKTPOOTPUIATCIIBHOCTG, HOHHAsA CBA3b, HWOH, KAaTHWOH, AaHUOH, CTCIICHb

OKHCJICHUA
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KJIaCCI/I(i)I/I]_[I/IpOBaTI) XUMHWYCCKHE DJICMCHTHI
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OTIMCHIBATh M XapaKTepru30BaTh TabmuuHyto popmy Ileproanyeckoil cucteMsbl
XUMHMYECKUX DJIEMEHTOB: pa3inuyaTh TIOHATHS «IJIaBHAs MOJArpymma
(Arpymma)» u «mobounast noarpymnmna (brpymmna)», «Mmaibie» H «OOJbIINEY

nepruoabl
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packpeiBaTh  cMbicn  Ilepuoguueckoro  3axonma .M. Menneneesa:
JIEMOHCTPUPOBATh MOHHMAHUE TEPUOJUYECKONM 3aBUCUMOCTH  CBOWCTB

XUMHUYCCKHUX 3JICMCHTOB OT HUX ITOJIOKCHUA B Hepnozmqecxoﬁ CUCTEMC

3.5

COOTHOCUTH 00O3Ha4YeHHs, KOTOpble mMmeroTcs B Tabmuie «llepmogmdaeckas
cucteMa xumudeckux dnemeHToB J[.JMI. MengeneeBa» ¢ YHCIOBBIMH
XapaKTepI/ICTI/IKaMI/I CTpOGHI/IH aTOMOB XHMMHYCCKHUX DJJICMCHTOB (COCTaB nu

3apsin siapa, ooliee YMcio JIEKTPOHOB U paclpeieieHue X 0 AJIEKTPOHHBIM




CTI0SIM)

3.6

OINPECACTATDb CTCIIEHb OKUCIJICHUS 3JIEMECHTOB B 6I/IHapHI>IX COCOUMHCHUAX

3.7

OIpeaACIATb BUJ XHMHYECKOH  CBS3U (KOBaﬂeHTHafl n I/IOHHaH) B

HEOPTAaHNYECCKUX COCANHEHUAX

9 KJIACC

Kon
NPOBEPsSIEMOT0
pe3yJjbTara

IIpoBepsieMble MpeaMeTHbIE Pe3YJbTAThl 0CBOEHUS OCHOBHOI
o0pa3oBaTeJbHOI MPOrpaMMbl OCHOBHOI0 0011ero 00pa3oBaHuA

1

ITo Teme: «BeniecTBo U XMMUYECKask peakLns»

1.1

pacKpeIBaTh  CMBICII  OCHOBHBIX ~ XUMHYECKHX  TOHSTHHA:  pacTBop,
QJICKTPOJIUTBI, HEIJICKTPOJIUTEI, SJICKTPOJIUTHYCCKAA JUCCOLMAUA, pCaKlInu
MOHHOTO OOMEHa, KaTajau3aTop, XUMHUYECKOEC paBHOBECHE, OOpaTUMbIC WU
HEOoOpaTUMbIE  PEaKIMH, OKHCIUTEILHOBOCCTAHOBUTEIEHBIE  PEAKIIHH,
OKHCITUTENb, BOCCTAHOBUTENb, OKHCICHUE W BOCCTAHOBJICHHE, AJUIOTPOITHS,
aM(OTEpPHOCTh, XUMHUIECKasl CBsI3b (KOBAJICHTHAS, HOHHAS, METaJUTMIECKas),

KPUCTAJUIMYECKAs peIETKA, CIIaBbl, CKOPOCTh XUMHUYECKON PEeaKIu

1.2

WIIIOCTPUPOBATh  B3aWMOCBA3b  OCHOBHBIX  XUMHYCCKHX MMOHATHH W©

MIPUMCHSATH 3TU IMOHATUA ITPU OMMMCAHUU BCUICCTB U UX HpeBpaHleHI/Iﬁ

1.3

COCTABJISITh YPAaBHEHUS DIICKTPOJUTHUECKON JTUCCOITUAIINN KUCIIOT, TIeToueh

U COJIe, OJTHBIE M COKpALEHHBIE YPAaBHEHUS PEaKIMi HOHHOTO 0OMeHa

1.4

PpacCKpbIBaTh CYIITHOCTH OKHCIHUTCIIBHO-BOCCTAHOBUTCIIBHBIX peaKuHﬁ

MOCPEJCTBOM COCTaBJICHHS JJIEKTPOHHOTO OajlaHca STHX peaKIui

1.5

MPOBOJUTH PACUYETHI 10 YPABHEHUIO XUMUYECKOHN peakiuu

ITo Temam: «HemeTamasl 1 UX COSAUHEHUSI» B «METallIbl U UX COSTUHEHUS

2.1

XapakTepu30BaTh (OMMCHIBaTh) OOLIME M clenudUIeckne XHMHUYECKHE
CBOMCTBA TMIPOCTBIX W CIIOXKHBIX BEINECTB, IOATBEP)KIasl OIUCAHHE
NpUMEPAMM MOJIEKYJIIPHBIX W HOHHBIX YPAaBHEHUH COOTBETCTBYHOLIUX

XUMUYECKUX PEaKIUN

2.2

COCTaBIIAITh YpaBHEHUS peaklui, MOATBEPKAAIOUIMX CYIIECTBOBAHUE

TCHETHYCCKON CBSI3HU MCKAY BCHICCTBAMU PA3JIMYHBIX KJIACCOB
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IIPOrHO3UpoOBaTh CBOMCTBa BCIIECTB B 3aBHCHUMOCTH OT HUX CTPOCHMUA,
BO3MOKHOCTH TPOTCKAHUA XHUMUUYCCKUX HpeBpaHlCHI/Iﬁ B Pa3JIMYHBIX

YCJIOBUSIX

2.4

CJIeZIOBaTh MpaBWIaM IOJB30BaHH XUMHYECKON MOCYIOH U J1a00paTOpHBIM

060py,[[0BaHI/IeM, a TaKxXE IpaBUIaM O6paH.[eHI/I}I C BC€IICCTBAMH B




COOTBETCTBHHM C HWHCTPYKIMSIMH TIO  BBIIIOJHEHHWIO  JIA0OpPATOPHBIX
XMMHYECKUX OIBITOB MO MOJYYCHUIO M COOMPaHHUIO Ta3000pa3HbIX BEIIECTB

(aMMHaKa u yriIeKUcIoro rasa)

IMPOBOJUTL PCaKIWU, IMOATBEPKAAOIIUC KaueCTBEHHBLIM COCTaB Pa3IMYHBIX

BCHICCTB: PpacClo3HaBaThb OIIBITHBIM HyTéM XJjiopuna-, 6pOMI/IZ[, noaun,

2.5 kapOoHar, ¢ocdar, cuuKaT, cynbhaT, THAPOKCHIUOHBI, KATHOHBI aMMOHHS,
WOHBI HW3YYEHHBIX METAJJIOB, MPHUCYTCTBYIOIIME B BOIHBIX pPacTBOpax
HCOPraHN4YCCKUX BECUICCTB

3 ITo Teme: «XuMus U OKpyKaroias cpejiar»
11 pacKpbIBaTh CMBICH OCHOBHBIX xumudeckux moHsaTwii: [IJIK Bemectsa;
' KOPpO3Hs METAJIOB
MPUMEHSATh OCHOBHEIE OTEpAIli MBICIHTEIBHON NEATENIbHOCTH — aHalu3 U
CHHTE3, CpaBHEHHE, 0000IIEeHNe, CHCTEMAaTH3AINIO0, BBISIBICHUE MPUIHHHO-
3.2 CIIEJICTBEHHBIX CBSI3€M — JJIsI M3YUYEHHsS CBOMCTB BEIIECTB M XUMHUYECKUX

peakiuii; eCTEeCTBCHHOHAYYHbIC METOJbl TIO3HAHWUS — HAONIJICHUE,

M3MEpEeHHE, MOJICIIMPOBAaHUE, SKCIIEPUMEHT (PEaTbHBIA U MBICIICHHBIN)




IMPOBEPAEMBIE 3JIEMEHTBI COAEP/ KAHUSA

8 KJIACC

Kon

HpOBepﬂeMblﬁ 3JIEMEHT COACPKaHUA

1

HCpBOHaHaHBHbIC XUMHUYCCKHEC ITOHATHA

1.1

Ilpenmer xumuu. Poilb XMMHMM B KM3HM 4YellOBEKa. XUMHUS B CUCTEME HayK. Tena u

BelrecTsa. Ou3nyeCKUe CBOMCTBA BEIICCTB. AFpCFaTHOG COCTOSIHUEC BCUICCTB

1.2

ITorartne o Mmeromax IMoO3HAaHWSA B XUMHH. Uncrele BemectBa M cMecu. CriocoOBbl

paszaeneHust cMeceit

1.3

ATOMBI T MOJICKYJIBI. Xumuueckue 3jieMeHThl. CHMBOJIBI XMMUYECKHUX JJIEMEHTOB.

[IpocThie U COXKHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHUE

1.4

Xumuueckass (opmyna. BaleHTHOCTh aTOMOB XHMHYECKHX JJIEMEHTOB. 3aKOH
IIOCTOSIHCTBAa cocTaBa BellecTB. OTHocuTenbHas aToMHas Macca. OTHocUTenbHas

MOJICKYJISIpHad Macca. MaccoBas 10J151 XUMHYECKOro 3JIEMECHTA B COCIMHCHHUH

1.5

KonugectBo BemectBa. Monb. Monsipaast macca. B3auMoCBs3b KOIMYECTBA, MacChl U
YUClla CTPYKTYPHBIX CIUHHMI[ BellecTBa. Pacuérel 1o QopMynaM XUMHUYECKHX

COEIUHEHUN

1.6

duznueckrue U XUMHYCCKHUE SBICHUSA. XHUMHUYECKas peaknusa n eé IIPpU3HAKU. 3akoH
COXpaHCHHA MacCChbl BCIICCTB. XuMudeckue YpaBHCHU:. KJ'IaCCI/I(bI/IKaLII/IH XUMHYCCKHUX

peaknnii (COeMMHEHNs, Pa3I0XKEHUs, 3aMEIIeHIs, OOMEHa)

1.7

XAMUYECKHA HKCHEPUMEHT: 3HAKOMCTBO C XHMHYECKOH TIIOCYJIOi, C IpaBHIIAMHU
paboThl B 1ab0OpaTopuu W MpHUEMaMHU OOpalieHus ¢ JabopaTOPHBIM 00OPYIOBAHUEM,
U3y4YCeHHUE U OINMHUCAHWE (PU3UUYECKUX CBOKMCTB 00pPA3IOB HEOPraHMYECKUX BEIIECTB,
HaOmofeHne Qu3nueckux (TUIABJICHHE BOCKA, TasHHUE JIbJla, pacTUpaHUE caxapa B
CTYIIKe, KWIIEHWE W KOHJICHCAIMS BOJIbI) M XUMHYECKUX (TOpEHHE CBEYH,
MPOKAJIMBAaHUE METHOW ITPOBOJIOKH, B3aMMOIEHWCTBHE Mela C KHCJIOTOH) SBICHUH,
HAOJIIOJICHUE U OMMCAHUE MPU3HAKOB MPOTEKAHUS XUMUYECKHX peakiuil (pas3sioskeHue
caxapa, B3aUMOJICHCTBHE CEpPHOM KHCIOTHI C XJIOPUAOM Oapus, pa3ioKeHUE
ruapokcuna menu(ll) mpu HarpeBaHuM, B3aMMOJCHCTBHUE JKejle3a C PaCTBOPOM COJU
meau(ll), wm3ydenme cmocoOoB pasmeneHus cMecedd (C  TMOMOIIBIO MAarHWTa,
(upTpOBaHME, BHITAPUBAHNE, MUCTIIUIINASL, XpoMaTtorpadus), mpoBeIeHne OUYNUCTKH
MOBApEHHON COJIM, HAOJIONECHHUE W OIMCAHWE pE3yJIbTATOB IPOBEACHHUS OIIbITA,
WUTIOCTPUPYIOLIETO 3aKOH COXPaHEHWS MacChl, CO3JaHUE MOJCICH MOJICKYJ

(IapocTepKHEBBIX)

Baxueiiune npencTaBuTeNM HEOPraHMIECKUX BEIECTB

2.1

Bo3myx — cMech razoB. CocTaB Bo3ayxa. Kuciopo — 3J1€eMEeHT U TPOCTOE BEIIECTBO.




Haxoxnenue xucinopona B npupoje, pusndeckne u XUMUYECKUE CBOICTBA (peakuuu
ropenusi). Oxcunpl. [IpuMenenne kucnopoaa. CrocoOBl TMONyYeHHsT KUCIOpOIa B
nabopaTopurl M MPOMBIIUIEHHOCTH. KpyroBopoT kuciopoga B mpupoge. O30H —

AJUIOTPOITHAA MO}_'[I/I(l)I/IKa]_[I/ISI KucJjopoaa

2.2

TemnoBoii 3¢dekT XuMHYecKOl peakuuu, TEePMOXUMHUUYECKHE YpaBHEHUS, JK30- H
SHJIOTEPMHUYECKHE peakuuu. TOIUIMBO: Yrojiib M METaH. 3arpsi3HEHHWE BO3IyXa,

yCHIIEeHHE TapHUKOBOTO 3P deKTa, pa3pylieHHe 030HOBOTO CIIOS
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Bomopon — osmemeHT m mpocToe BemecTBOo. HaxokmeHwe BOmopoia B IIPUPOIIE,
(u3Mdeckne W XMMHYCCKHE CBOMCTBA, MPUMEHEHHE, CIOCOOBI MoTydeHHs. KHCiIoTel u

COJI
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MomsipHBI 00BEM Ta30B. Pacu€Thl 110 XUMHYECKUM YPaBHEHUSM

2.5

®usnueckue cBoicTBa Bonabl. Bona kak pactBoputenb. PactBopbl. HacklieHHble u
HEHACBHIIIEHHbIE PAacTBOPHL. PacTBopuMoOCTh BeliecTB B Boje. MaccoBas 0
BEIIeCTBa B pacTBOpe. XUMHUECKHE CBOHCTBa Boabl. OcHOBaHuA. Poibp pacTBOpoB B
MPUPOJIE U B KU3HH UeioBeKa. KpyroBopoT BOJBI B IpUpoOIe. 3arpsi3HEHNE TPUPOIHBIX

BOJ. OxpaHa 1 OYMCTKaA MPUPOAHBIX BOJ

2.6

Knaccudukanus Heopranuveckux coenuHenuit. Okcuppl. Kiaccugukaius OKCHIIOB:
coneoOpasyrome (OCHOBHBIC, KHCJIOTHBIC, aM(OTepHBIC) U HecoIeoOpa3yroIIue.
Howmenknatypa okcujoB. ®usndeckne ¥ XUMUISCKAE CBONUCTBAa OKCHIOB. [lomyueHue

OKCHIOB

2.7

OcHoBanns. Krnaccudukanus OCHOBaHUWI: IIENOYM W HEPACTBOPUMBIE OCHOBaHUSI.
Homenknatypa ocHoBanuii. ®dusnueckue M XHUMHYECKHE CBOWCTBA OCHOBaHUMU.

ITonmyyeHue ocHOBaHUI

2.8

Kucnotel. Knaccuduxamms kucnor. Homenkmarypa xucnor. @Pusmdeckue U
XHMHUUYECKHE CBOMCTBA KUCIOT. Psin aktuBHOCTH MetaiuioB H.H. bekerosa. Ilonyyenue

KHUCJIOT

2.9

Comu. Homenxiatypa coneit. @uzndeckue u XUMAYECKUE CBOMCTBa coeid. [lomydenne

coien

2.10

I'enernueckas CBA3b MEXKAY KllacCaMH HCOPIraHNM4YCCKUX COCI[I/IHCHI/II\/'I

2.11

XHUMUYECKHIA DKCICPUMEHT: KaueCTBCHHOE OIPECIICHHE COJICP)KAaHUS KHCIOpoaa B
BO3/IyXe, MOJyYeHHe, coOMpaHue, paclo3HaBaHWE W M3YyYEHHE CBOHCTB KHCIOpOJa,
HAOTIO/ICHUE B3aMMOJIEHCTBUS BEIIECTB C KHCIOPOJOM M YCIOBHUS BO3HUKHOBCHHUS W
npeKpalieHnss TopeHus (moxapa), 03HaKOMIICHHE ¢ 00paslaMHi OKCHJIOB U OMHCaHHE
WX CBOWMCTB, MONYYCHUE, COOMpaHUE, PACIIO3HABAHNE W M3Yy4YEHHE CBOMCTB BOIOPOJA
(ropenue), B3aumoielicterue Bogopoaa ¢ okcuaom menu(Il) (Bo3MoKHO UCTIONE30BAHIE
BUJICOMATEPUANIOB), HaOJOJeHHEe O0Opa3IlOB BEUICCTB KOJIMYECTBOM |  MOJIb,
UCCIIeZIOBaHUE OCOOEHHOCTEH PacTBOPEHHS BEUISCTB C PAa3IUYHON pPAaCTBOPHUMOCTHIO,

NPUTOTOBJIIEHHE PACTBOPOB C ONpPEACTIEHHOW MaccOBOM [0Jie pacTBOPEHHOTO




BEIIIECTBA, B3aMMOJICHCTBHE BOIBI C METa/lIaMH (HATPHUEM W KaJbIMeM) (BO3MOXHO
WCIOJIb30BaHUE BHIEOMATEPUANIOB), OMNpEeNieHHe pPacTBOPOB KHCIOT M IIENOYed C
MOMOIIBI) MHJUKAaTOPOB, HCCIEAOBaHUE O0pa3slloB HEOPraHWYECKUX BEIIECTB
pa3IMYHBIX KJIACCOB, HAONIOJIEHUE HM3MEHEHHUs OKPAaCKH WHIMKATOPOB B PacTBOpax
KHCJIOT | IIeJouei, n3yueHue B3anmopericteus okcuaa meau(ll) ¢ pactBopom cepHoit
KHCJIOTBI, KHCJIOT C METaJUIaMU, peaklUuii HEUTpaIn3aliuu, I0Jy4YeHUE HEPACTBOPUMBIX
OCHOBaHWH, BBITECHEHHE OJHOTO METaJUla JIPYI'MM H3 pacTBopa COJH, pelleHHe
SKCIIEPUMEHTANBHBIX 3a7ad 1o TeMe «BaxHelme KiIacchl HEOPraHUYeCKHX

COEUHEHUIN

Ilepuoanueckuit 3axoH u llepuonnueckas cucrema XMMUYECKUX deMeHToB . 1.
MenpgeneeBa. CTpoeHue aTOMOB. XUMUYeCKas CBsi3b. OKUCIUTENBHO-

BOCCTaHOBUTCIIBHBIC pCaKIIUU

3.1

HepBLIe IIOIIBITKH I(HaCCI/I(I)I/IKaLIPII/I XHMHYECKUX dJieMeHTOB. IloHsTue o Ipynmax
CXOOHBIX OJOJICMCHTOB (H_ICJ'IO‘-IHI)IG n  MCIOYHO3CMCIBHBIC MCTaAllJIbl, TaJIOI'CHEI,

WHEPTHBIC Ta3bl). DJIIEMEHTBI, KOTOpPBIE 00pa3ytoT aM(oTepHbIe OKCHIIBI ¥ THPOKCHIBI
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Ilepuonnueckuit 3akoH. Ilepuoguueckas cucrteMa XumMuyeckux osiemeHtos .M.
MenpeneeBa. KopoTkomepuogHas u JuiMHHONEpHOHas (opmbl [lepuoauueckoit
cucteMbl xumuueckux saemeHToB .M. Menneneesa. Ilepuoasl u TpymbL

Du3HYECKUI CMBICIT MOPAAKOBOr0O HOMEpa, HOMEPOB NI€pUOAa U I'PYIIIIbI 3JICMCHTA

33

Crpoenne aromoB. CocraB aToMHBIX sfep. H3orombl. InexTpoHbl. CrpoeHue
AJIEKTPOHHBIX 000JIOUEK aTOMOB MEpBBIX 20 XUMHUYECKHUX 31IeMeHTOB [lepuomuieckoit
cucrembl J[.MI. Menneneea. XapakTepUCTHKa XHMHYECKOTO »3JIEMEHTa II0 €ro

nosioxkenuto B Ilepuoauueckoit cucreme .M. Menneneesa

3.4

3aKOHOMEPHOCTH  M3MEHEHHMsS  pajdyca  aTOMOB  XHMHYECKHX  DJIEMEHTOB,
METAUTMYECKUX W HEMETAUTMYECKHX CBOWCTB IO TpyINaM M TMepruoaaM. 3HadeHue
Ilepnoanueckoro 3akoHa M Ilepnonndeckoi cHCTEMBl XMMHUYECKHX 3JIEMEHTOB IS

pa3BuTus Hayku U npaktuku. J[. M. Mennenees — yd€Hblil U TpaX1aHUH

3.5

Xumunueckass  cBi3b.  KoBaseHTHass  (ModsipHas M HEMOJsIpHasi)  CBS3b.

SHCKTPOOTI)I/IL[aTeJ'H:HOCTb XUMHYECKUX 3JIEMEHTOB. lOHHAs CBA3b

3.6

Crernenn OKHCJICHUA. OKHCIIMTEILHOBOCCTAHOBUTEIIHHEIC pCaKkuuu. HpOHCCCI)I

OKHCJICHHS U BOCCTaHOBJICHUS. OKUCIUTEIIM U BOCCTaHOBUTEIN

3.7

XUMUYECKUH SKCIICPUMCHT: HM3YyUYCHUC O6p33HOB B€IICCTB MCTAJIJIOB U HEMCTAJIJIOB,
B3aHMOHCﬁCTBHC THAPOKCHA MHKA C paCTBOPAMU KHCIOT U menoqeﬁ, MMPOBCACHUC
OIIBITOB, WJUIFOCTPUPYIOINUX IHIPHUMEPLI OKHUCIUTCIIBHO-BOCCTAHOBUTCIIBHBIX peaKuHﬁ

(Topenue, peakuy pa3ioKeHUs, COCTHHEHNS )

9 KJIACC




Kon

IIpoBepsiemMblii 3JIeMeHT coaepKaHUS

BemectBo 1 xumuueckas peakuusi. [loBropeHue

1.1

Ilepuonuueckuit 3akoH. llepuoguueckass cucrema Xumudeckux »siaemeHTo [.U.
MenneneeBa. CTpoeHHEe aTOMOB. 3aKOHOMEPHOCTH B M3MEHEHUHN CBOWCTB XMMHYECKHX
3JIEMEHTOB TIEPBBIX TPEX MEPUOIOB, KAKS, KAIBIHS U UX COCTUHEHUH B COOTBETCTBUU

C ITOJIOKCHUEM DJICMCHTOB B HepI/IOI[I/I‘lCCKOP'I CUCTEMC U CTPOCHUEM UX AaTOMOB

1.2

CrpoeHne BemiecTBa: BUABl XUMHYECKOW CBSI3U. THIBI KPUCTAUIMYECKUX PEMIETOK,
3aBUCUMOCTb CBOWMCTB BEIIECTBA OT THUNA KPUCTAUIMYECKOW pEIETKM M BHJA
XUMHUYeCKO cBs3u. Kiaccudukanus ¥ HOMEHKIIATypa HEOPraHMYECKUX BEIIECTB
(MexxayHapoOHas W TPUBHANBbHAS). XUMUYECKHE CBOWCTBA BEIIECTB, OTHOCSIIMXCS K
pa3IMuHBIM  KJIaccaM  HEOPraHWYeCKUX  COEJMHEHMH, TeHeThuueckas  CBS3b

HCOPraHn4eCKuUX BCUICCTB

1.3

Krnaccupukanus XUMHYECKHX pEakIUid [0 pPa3MYHBIM MNpU3HAKaMm ([0 YUCITy |
COCTaBY YYacTBYIOIIMX B PEAKIMH BEIIECTB, IO TEIUIOBOMY 3PQEKTy, M0 M3MEHEHHIO
CTEIICHEH OKHCIICHHUS XHMHYECKHMX DJIIEMEHTOB, IO OOpPaTUMOCTH, MO YYacCTHIO
KaTaau3aTopa). DK30- U DHIOTEPMUYECKUE PEaKIHH, TEPMOXHUMUYECKUE YPaBHEHHUS.

TToHsITHE O CKOPOCTU XUMHUUECKOHN peaKiiuu

1.4

Ilonstue 00 OGpaTI/IMLIX nu H€O6paTI/IMLIX XUMHUYCCKUX PCaAKIHUAX. Ilonsatue o
TOMOI'CHHBIX W TC€TCPOI€HHBIX PCAKIUAX. IlonsaTHE O XHUMHYECKOM PpaBHOBECHHU.
(DaKTOpI)I, BJIMAIOIINUE HAa CKOPOCTH XUMHUYCCKOU PCAKIMHN U MOJOKECHUC XUMHUYCCKOT0

paBHOBeECHs

1.5

OKHCIMTEILHO-BOCCTAHOBUTEIBHBIE pcaKkuunu, 3JIGKTpOHHbII71 0ajlaHC OKHCJIUTEJIbHO-
BOCCTaHOBHUTEILHOM PpCaKkuuu. CocraBneHue ypaBHeHI/Iﬁ OKHCIHUTCIIBHO-

BOCCTaHOBHUTCIBbHBIX peaKLIPIfI C UCIIOJIb30BAHUEM METOAA 3JICKTPOHHOT'O Oananca

1.6

Teopuss SHACKTPOIUTHYECKOW TUCCOIMAIMH. OJNEKTPOIUTHl U HEAICKTPOJUTEHL.
Katuonsl, anuoHbl. MexaHu3M JUCCOLMAIIMM BEIIECTB C Pa3IMYHBIMUA BHJAMU
xuMudecko cBs3u. Cremenpb aucconmanud. CHIbHBIE M ClIa0bIe  AICKTPOIUTHL
Peakruu norHOT0 0OMEHA. Y CIIOBHS MPOTEKAHUS PEAKITNI HOHHOTO 0OMEHa, ITOTHBIC U
COKpaII¢HHBIC HOHHBIC YpaBHEHUs peakiuii. CBOKWCTBA KHUCIIOT, OCHOBAaHUHN M COJICH B
CBETE MPEACTABICHUI 00 AIEKTPOIUTHYECKON nucconmanuu. KauecTBeHHbIE peakiuu

Ha HoHbI. [ToHsATHE O ruapojimse coJieh

1.7

XUMHUECKUM PKCHECPUMEHT: O3HAKOMIICHHE C MOJCISIMHU KPUCTALTUYCCKUX PEIIETOK
HEOPraHWYECKHX BEIECTB — METAJUIOB U HeMeTaIIoB (rpadura U ammasa), CIIOKHBIX
BEIIECTB (XJIOpUAA HATPHWsA); HCCIEAOBAHUE 3aBUCHMOCTH CKOPOCTH XHMHYECKOH
peakiuy OT BO3JCHCTBHSI Pa3IUYHbIX (DAKTOPOB; MCCIICIOBAHUE AJIEKTPOIPOBOAHOCTH
pacTBOPOB BEIIECTB, IMPOIIECCa TUCCOLMAIMM KHUCIOT, IIelouei U coiel (BO3MOXKHO
UCTIOJh30BAHME BUIACOMATEPUAIIOB); IPOBEJCHHE  OINBITOB, HILTFOCTPUPYIOIINX

IMPpU3HAKNU TIPOTCKAHUS peaKHI/Iﬁ HOHHOTO OOMeEHa (06p3.30BaHI/Ie oCajJKa, BBIJACICHUC




ra3za, oOpa3oBaHHWE BOIBI); OIBITOB, WUIIOCTPUPYIOMIUX TPUMEPHI OKUCIUTEIHHO-
BOCCTAHOBHUTENBHBIX pEaKkIuii (TOpeHHe, peaklUuu pasJIoXKEeHHs, COEIMHEHUs);
pacro3HaBaHWE HEOPraHWYECKHX BEIIECTB C IOMOILIBIO KaueCTBEHHBIX peakiuil Ha

HUOHBI; pCHICHUC DKCIICPUMCHTAJIbHBIX 3a1a4

Hemeramns! u ux COCINHCHUA

2.1

OOmas xapakrtepucTHKa rajnoreHoB. OCOOCHHOCTH CTPOEHHUS aTOMOB, XapaKTEPHBIC
crerieHn okucieHus. CrTpoeHne M (QU3MYECKHE CBOMCTBAa TNPOCTHIX BEIECTB —
rajJoreHoB. XMMHYECKHE CBOWCTBA Ha MPHMeEpe XjIopa (B3auMO/ICHCTBIE ¢ METAIUIaMH,
HeMeTaIaMy, menodyamu). Xmopoogopos. ConsiHas KHCIO0Ta, XHMHYECKHE CBOMCTBA,
HoJTy4eHue, IpuMeHeHne. JlelicTBrue XJopa ¥ XJIOpPOBOAOPOAA Ha OPraHU3M YeJIOBeKa.

Baxueliure XJ10puabl 1 UX HAX0XKAEHUE B IPUPOJIE

2.2

OO6mas xapakTepucTuka 31eMeHTOB VIA-rpymnmbel. OCOOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHne H (U3NUECKHE CBOWCTBA MPOCTHIX
BEIIECTB — KHUCJIOPOJAA M CEpbl. AJUIOTPONHBIE MOAM(HUKAIMU KUCIOpOJa H CEpBHI.
Xumuaeckue cBoicTBa cepbl. CepoBOJOpOJ, CTpoeHHE, (DU3HMYECKUE M XUMUYECKHE
cBoiicTBa. OKCHIBI cephbl KaK MPEICTABUTENN KUCIOTHBIX OKcHaoB. CepHas KUCIIOTa,
(¢u3ndeckue W XHMUYECKUE CBOMCTBa (00HIME Kak MpeACTaBUTENs KJlacca KHCIOT H
cneuuguueckie). XHUMHUUECKHE pPEaKIWH, JeKallde B OCHOBE MPOMBIIIJICHHOTO
crnocoba momydeHHs cepHOil Kuciotbl. IlpumeHenune. Conu  CepHOH KHCIIOTBHI,
KAaueCTBEHHAs peaknusi Ha cynbgar-woH. HaxoxknaeHume cepbl M €€ COCIMHEHUI B
npupojge. XWUMHUYECKOE 3arps3HEHUE OKpYKArolleH cpelbl COCITUHEHUSIMH Cephbl
(KuCIOTHBIE  NOXKIM, 3arpsi3HEHHE BO3JyXa UM  BOJOEMOB), CIIOCOOBI  €ro

mpeaoTBpaIlCHUA
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OOmas xapakTepucTHKa 3IeMeHTOB VA-rpymmbl. OCOOCHHOCTH CTPOSHHS aTOMOB,
XapaKkTepHbIE CTENICHH OKUCIIEHHs. A30T, paClIpOCTpaHEHUE B MPUPOJIE, GU3NUECKUE U
XUMHYecKue cBoiicTBa. KpyroBopoT azora B mpupone. AMMHAK, ero (U3HYECKue H
XMMHYECKHEe CBOWCTBA, MONTydeHNE 1 npuMeHeHne. Comu aMMOHUS, X (usndeckue u
XMUMUYECKHEe CBOMCTBa, NMpuMeHeHne. KadecTBeHHass peakiusl Ha HOHBI aMMOHHUSI.
A3oTHas KHCJOTa, €€ ToiydeHune, Gpusndeckue U XUMHUYECKHe CBOMCTBa (0oOmmMe Kak
NpeACTaBUTENS Kilacca KUCIOT U crienuduyeckue). VMcrnons30BaHue HUTPATOB U COJIEH
aMMOHHUSI B Ka4eCTBE MHHEPAIBHBIX yHOOpeHHH. XHMHUYECKOe 3arps3HEHHE
OKpY’KaloIIeH cpeapl COeANHEHMSIMU a30Ta (KUCIOTHBIC JOXKAHM, 3arps3HEHHE BO3/TyXa,

MOYBHI U BOAOEMOB)

24

®dochop, amnorpomnapie Momudukarmu pocdopa, uMUECKHE W XUMHUYCCKUE
ceoiictBa. Oxcua docdopa(V) u dochopHas kuciaora, GpU3MUECKUEC U XUMHUECKUC
CBOMCTBa, modyueHue. Vcmonb3oBanue ¢ochaToB B KauyeCTBE MHHEPATLHBIX

ynoOpeHuit
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OObmas xapakrepuctika 31eMeHToB [VA-rpynmnbl. OCOOEHHOCTH CTPOCHHUSI aTOMOB,




XapaKTEepHBIE CTENEHH OKWCICHHSA.  YTJIEepol, aUIOTPONHBIE  MOAM(HUKAIIHH,
pacnpocTtpaHeHue B Tpupoze, (QU3NYECKHE U XUMHUYECKHE CBOMCTBA. AcopOIusl.
KpyroBopor yriaepona B mpupoje. OKCHIbl yriepoaa, ux (Gpusnueckue U XUMUYCCKHE
CBOWCTBa, [eiiCTBHE Ha JKUBbIE OpraHU3MbI, [ONy4YeHHE U IPUMEHEHHE.
DKoJlorndeckne TpoOJeMbl, CBs3aHHBIE ¢ oOKcumoMm yriepoma(lV); rumotesa
TI00ANPHOTO TIOTEIUICHUST KIIMMaTa; MapHUKOBBIA 3¢ ¢ekT. YTonpHas KUCIOoTa U e
coiiu, WX (u3MuUecKkue ¥ XUMHYSCKHUE CBONCTBA, IMOJYyYEeHHE U TPUMEHCHHE.
KauecTBenHnass peaknus Ha KapOOHAT-HOHBL VIcronb30BaHWE KapOOHATOB B OBITY,

MCONULUHE, MPOMBIIIJICHHOCTU U CCJIbCKOM XO35HUCTBE

2.6

HCpBOHa‘-IaJ'H:HLIC MTOHATHS 00 OpTraHUYCCKUX BCIICCTBAX KAaK O COCAMHCHUAX yIrjiepoaa
(MeTaH, OTaH, OTWJICH, allCTUJICH, 3TaHOJI, TTIMICPUH, YKCYCHAsA KI/ICJ'IOTB.). Hx coctaB n
XUMHYECKOE CTPOCHHE. TToHsITHE O OMOJIOTHYECKH BasKHBIX BEIIECTBAX: XKHUpaXx, 6en1<ax,
yriaeBoaax — U UX POJIM B )XU3HH YCJIOBCKA. MaTepHaanoe CANHCTBO OPraHUYCCKUX "

HEOPraHUYECKUX COEAUHEHUN

2.7

Kpemuuii, ero ¢usnveckne W XUMHUYECKHE CBOMCTBa, IMONYYCHHWE U TPHUMEHEHHE.
Coenunenus kpemuus B npupogae. OOmue npeacrasinenus o0 okcuae kpemuus(1V) u
KpeMHueBOH kucioTe. CHIIMKaTBl, WX HCIONb30BaHHME B OBITy, MEIUILIMHE,
MPOMBIIUICHHOCTH. BakHEHIIne CTPOUTENBHBIE MaTepUallbl: KepaMHKa, CTEKIIO,
IIEMEHT, OeTOH, XKene300eToH. [IpobieMbl 6€30MacHOT0 UCTIOB30BAHMS CTPOUTEITHHBIX

MaTepUaJIOB B OBCEAHEBHON KU3HU

2.8

XVUMHUYECKHIA JKCIIEPUMEHT: M3y4YeHHe 00pa30B HEOPTaHWYECKHX BEIIECTB, CBOWCTB
COJITHOM KHUCJIOTBI; TPOBCACHUC KAaYCCTBCHHBLIX peaKHI/Iﬁ Ha XJIOpUA-UOHBI U
HAOMIOJICHUE TIPU3HAKOB WX TMPOTEKAHWS; OIBITHI, OTpaXKaroulue (U3NYSCKUE |
XMUMHYECKAE CBOWCTBA TaJOTCHOB M WX COCIUHCHUN (BO3MOXXHO WCIIOJIh30BAHUC
BHJICOMATEPHAJIOB); O3HAKOMJICHHEe ¢ oOpa3smaMu  XJOPHAOB  (TaJIOTCHHIIOB);
O3HAKOMIICHHE ¢ 00pas3laMu cepbl M e COeAWHEHUSMH (BO3MOXKHO HCIIOJNB30BaHHE
BUJIEOMATEepUaNioB); HAOIOAEHUE Tpolecca OOYIIMBaHUS caxapa MOJ JCHCTBHEM
KOHIICHTPUPOBAHHON CEPHOI KHUCIOTHI, N3yUeHHEe XUMUYECKIX CBONCTB pa30aBICHHOMN
CEpHOM KHUCIIOTHI, TPOBEICHHE KAYECTBEHHOM peakiiuy Ha CyJb(aT-uOH U HAOJIIOIeHHE
MpU3HaKa e€ MPOTEKaHUs;, O3HAKOMJICHHE ¢ (U3NUECKUMH CBOMCTBaMH a30Ta, pocdopa
U UX COCIMHEHHH (BO3MOXKHO HMCIIOJIb30BaHUE BUACOMATEPHAIIOR), 00pa3iiaMi a30THBIX
u QochopHBIX YIOOpeHUl; MONy4YeHUE, COOMpaHHWe, PACIO3HABAHWE WM HW3YYCHUE
CBOWCTB aMMHaKa; MPOBEICHNUE KaYeCTBEHHBIX PeaKIii Ha MOH aMMOHHA u ¢ocdar-
WOH W W3ydYeHHEe MPH3HAKOB WX MPOTEKAHWS, B3aUMOJCUCTBHE KOHIICHTPUPOBAHHOM
A30THOM KHUCIIOTBI ¢ Me/bI0 (BO3MOYKHO HCIIOJIb30BaHUE BUACOMATEPHUAIIOB); H3yUYECHUE
MoJieNiell KpUCTAIUIMYECKUX PEHIETOK anMasa, Tpadura, ysiepeHa; 03HaKOMIICHHUE C
MPOIECCOM  QJICOPOIMKM  PACTBOPEHHBIX  BEUICCTB aKTHBUPOBAHHBIM  YITIEM U
YCTPOMCTBOM MpPOTHBOTa3a; TMONyYeHHe, COOMpaHWe, PACMO3HABAHHE W W3YYCHHUC

CBOWMCTB YTJIEKHCIIOTO Ta3a; MPOBEICHHE KAaYeCTBEHHBIX pEakIii Ha KapOOHAT- U




CUJIMKAT-UOHbI U U3YUYCHUEC IPU3HAKOB HUX IPOTEKAHUA; O3HAKOMIICHUEC C HpO,ZIYKHPIeI;'I
CHIIMKATHOMU IMPOMBIIIIJICHHOCTHU, PCIICHHUE OJOKCICPUMCHTAJIBHBIX 3aJa4y II0 TCEMC

«Baxneiie HeMeTaUIbl U UX COCINHCHU»

Mertamisl ¥ uX COCOUHCHUA

3.1

OO0mrast xXapakTepUCTUKA XHUMHYECKHMX JJIEMEHTOB — METAJUIOB HA OCHOBAaHUHM HX
nonoxxenus B [lepuoamueckoit cucreme xumuueckux 3neMentoB .M. MenneneeBa u
cTpoeHuss atomoB. CTpoeHHe MeTauioB. MeTamnyeckas CBSI3b M MeTalUIMYecKas

KpHCTAJUIMYECKas PEHIETKA. DICKTPOXUMUYECKUH sl HAPSDKEHUH METaIoB

3.2

Odusnveckne W XUMUYECKHE CBOWcTBa MeTauioB. OOmmMe CcrnocoObl IMOyYeHUs
MeTasuioB. [TOHATHE O KOPPO3UHM METAJIOB, OCHOBHBIC CIIOCOOBI 3aIUTHI UX OT
kopposun. CIIiaBbl (CTaib, YyTyH, TIOPATIOMUHUHN, OpOH3a) U UX MPUMEHEHHUE B OBITY

" IMTPOMBIIIIICHHOCTHU
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Ilenounsle MeTaIIBL: MONOKEHUE B [leproandeckol cucTeMe XUMHYECKUX 2JIEMEHTOB
JA.N. Menneneepa; CTpOGHHE HX aTOMOB; HAXOXKJIEHHE B npupoje. Pusznyeckue U
XUMHUYECKHE CBOMCTBA (Ha mpuMepe HaTpus U Kaiusi). OKCUAbI U TUAPOKCUABI HATPHUs

" KaJIus. HpI/IMCHGHI/IC IICJI0YHBIX METAJIJIOB U UX COC,I[I/IHGHI/Ifl
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Il{enouyHO3€MENBHBIE METAJLIBI MarHuii M KaJbLUW: moJoxeHue B Ilepumonnueckoit
CHUCTEME XHMHUecKuX odneMeHToB J[.JI. MenneneeBa;, CTpoeHHE MX aTOMOB;
HaxoxXaeHue B npupoje. Ouznyeckue U XUMHYECKHE CBOMCTBA MarHUsl U KajbIlUsl.
Baxueimme coenwHEHMS KaabItus (OKCUA, TUAPOKCHI, coii). JKECTKOCTH BOABI U

CIocoObI €€ ycTpaHeHUs

3.5

Amomunuii: nonoxkenue B Ilepuomuyeckoil cucteme XuMHUYECKUX diemeHTtoB JI.H.
MenzeneeBa; CTpOCHHE aToMa; HaXOXIeHHE B mpupoje. DHU3HUECKUE W XUMUYCCKHE

CBOICTBA AIFOMUHUSL. AM(bOTCpHLIC CBOIMCTBa OKCHUAa U TUAPOKCHUIA AJIFOMUHUA

3.6

Kenezo: monoxenue B Ilepmommdeckoil cuctemMe XuMHUYeCKuX odyemeHtoB J[.U.
MeHpeneeBa; CTpOCHHE aTOMa; HAXOXJCHUE B mpupoae. Ouznyeckue U XUMUYECKUe
cBoiicTBa xene3a. Oxcuapl, ruapokcuasl U conu keneza(ll) u xxenesa(Ill), ux cocras,

CBOICTBA U MOJIyYEHHE

3.7

XUMHUUYECKHI DKCIIEPUMEHT: O3HAKOMIICHHE C 00pa3llaMd META/UIOB U CILIABOB, HMX
(u3NYecCKUMH CBONCTBaMU; WU3y4YCHHE PE3YJIbTATOB KOPPO3HU METAIUIOB (BO3MOXKHO
UCIIOJIL30BAHUE BHJICOMATEPHAJIOB), 0COOEHHOCTEH B3aMMO/ICHCTBHUS OKCHJIA KAIBIUS 1
HATpUsE C BOAOM (BO3MOMKHO WCIIOJNB30BAHUE BUAECOMATEPHAIIOB); HCCIIEIOBAaHHE
CBOMCTB KECTKOW BOJBI, TMpollecca TOPEHHUS >Kene3a B KHCIopone (BO3MOXKHO
HCIIOJIb30BAHUE BUJICOMATEPUAIIOB); TIPU3HAKOB MPOTCKAHUS KAYECTBCHHBIX PEaKIMH
Ha WOHBI (MarHus, KajbIus, amoMuHus, ruHka, xeme3a(ll) u xemesa(lll), mequ(1l);
HAOJIIOJICHUE W ONTMCAHKE MPOIECCOB OKPAIIMBAaHUs TIAMEHN MOHAMHU HATpPUs, KaJIUus U
KanpLus (BOBMOXKHO HCIOJNB30BaHHE BHUICOMATEPUANIOB); UCCIIEAOBaHNE aM(OTEPHBIX

CBOICTB TUAPOKCHUA aJTIOMHUHHA U TMAPOKCHUA INUHKA; PECHICHUEC 3KCIICPUMCHTAJIbHBIX




3a7a4 no teMe «BaxxkHeHnre MeTaIbl ¥ UX COeTUHEHUS)

XuMHSL 1 OKpYKarolias cpeaa

4.1

Hosgrie MaTcpuajibl U TCXHOJIOTUU. BemecTBa n MaTcpuajbl B MOBCEIHCBHOM KU3HU
YeJloBeKa. XUMUS U 310POBLE. be3onacHoe HCIIOIB30BaHNE BEIISCTB M XUMHYECKHX

peaknuii B ObITy. [lepBast TOMOIIH MPU XUMHYECKUX 0’KOTaX M OTPABICHUIX

4.2

OCHOBBI 3KOJIOTUYECKOIN IPAMOTHOCTH. XUMHUYECKOE 3arpsi3HEHUE OKPYIKaIOIIEH CpeIbl
IIJK. Pomp XuMHH B peIIEHHH HKOJOTHYECKHX MpobneMm. [IpupoaHble MCTOYHHKH
YIJIEBOAOPOIOB (YroJib, IPUPOAHBIN ra3, HedTh), TPOAYKTHI UX MEPEPaOOTKH, UX POIIb

B 6LITy 1 MIPOMBITIJICHHOCTHU
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XUMUYECKHI O3KCIEpUMEHT: H3yueHHe OOpa3loB MaTepuajoB (CTEKJIO, CIIIaBbl

METAJIJIOB, TOJIMMCPHBIC MaTCpI/Ia.]'IBI)




MNPOBEPAEMBIE HA OI'D 1O XMMHWHU TPEBOBAHUA K PE3YJIBTATAM OCBOEHUSA
OCHOBHOM OBPA30BATEJIBHOM MPOI'PAMMbBI OCHOBHOI'O OBHIEI'O

OBPA30OBAHMUA

Kon
NMpOBEPSIEMOT0
TpeOoBaHUSA

IIpoBepsieMble TpeGOBaHNS K NPEeAMETHBIM pPe3yJibTATaM 0a30BOro
YPOBHSI OCBOEHUSI OCHOBHOM 00pa30BaTe/IbHON MPOrpaMMbl OCHOBHOT'O
o01ero oopazoBanus Ha ocHoBe ®I'OC

1

IIpencrasnenue:

1.1

0 T03HABAEMOCTH SIBJICHUH NPHUPOJIbI, IOHUMAaHUE OOBEKTUBHON 3HAYHMOCTH
OCHOB XMMHYECKOH HAayKh Kak 00JacTH COBPEMEHHOTO €CTECTBO3HAHHA,
KOMITOHEHTa 00mIel KyJIbTYphl U NMPAaKTUYECKOHN JEATENbHOCTH YellOBEeKa B
YCIIOBUSIX COBPEMEHHOI'O OOILECTBA; TOHUMAHUE MECTa XMMUHU CPEIU APYTHX

CCTCCTBCHHBIX HAYK

1.2

0 HAy4YHbIX MCTOAAX IIO3HAHUA, B TOM YHUCIIC OSKCICPHUMCHTAJIbHBIX W
TCOPCTUYCCKUX METOJAAaX HCCICAOBAHHA BCIICCTB U U3YUYCHUSA XHUMHUYCCKUX
peaKuHﬁ; YME€HHE UCIIOJIB30BATh MOACIIN JIA O0OBSICHEHHUS CTPOCHHUS aTOMOB

Y MOJIEKYT

1.3

0 cdepax mnpodecCUOHANBHONW MAEATEIBHOCTH, CBS3aHHBIX C XUMHEH H
COBPEMEHHBIMH  TEXHOJIOTUSIMH,  OCHOBAaHHBIMH  Ha  JOCTIDKEHHSIX
XMMUYECKOW HayKH, YTO MO3BOJUT OOYYaIOUIMMCS PaccMaTpUBaTh XHMHIO
Kak cdepy cBoell Oyaymed mpoeccCHOHANbHOW AEATENBHOCTH M CHAENATh
OCO3HAHHBIN BBIOOp XMMHHU Kak MPOGHIBHOTO MpeaMeTra MpH Mepexoie Ha

YPOBEHb CPEAHETO OOIIET0 00pa30BaAH

Brnanenue cucreMoil XMMHMYECKMX 3HAHUW M YMEHUE NPUMEHATH CUCTEMY

XUMHUYCCKHUX 3HaHI/H71, KOTOpas BKJIIOYACT!:

2.1

Ba)XHEUIINE XUMHUYECKUE TOHATHS: XMMWUYECKHN DJIEMEHT, aTOM, MOJEKYa,
BEIIIECTBO, TPOCTOE M CJIOXHOE BEIIECTBO, OJHOPOAHAS W HEOTHOPOIHAS
CMECh, OTHOCUTEJIBHBIC aTOMHAsi W MOJICKYJISIpHAsST MAaCChl, KOJHYECTBO
BEIIECTBA, MOJIb, MOJISIPHAsT Macca, MOJISIPHBIA O0BEM, OKCH, KHUCIIOTA,
OCHOBaHHWE, COJb (CpemHss), XUMHUYECKas PeaKlus, PeaKkluu COCTUHEHUS,
pEaKIiy Pa3IoKCHUS, PEAKIINH 3aMEICHHs, PEakIuu OOMEHa, TEIIOBOMH
3¢ GeKT peakiMu, 3K30- M SHAOTCPMHUYCCKHE DPEaKIUH, PacTBOP, MaccoBas
JIOJIS XUMUYECKOTO DIIEMEHTa B COENWHEHUH, MAccoBas JOJS M IMPOLIEHTHAs
KOHIIEHTpAIUs BEILLECTBA B PACTBOPE, AAPO aTOMa, SJICKTPOHHBINA CIION aToMa,
aToMHasg OpOWTal b, paaWyC aroMa, BAJIEHTHOCTh, CTEIEHb OKHCJICHUS,
XUMHYECKass CBS3b, DJIEKTPOOTPUIIATEIEHOCTD, TIOJSIPHAS W HEOJIIpHAs
KOBaJICHTHAsI CBS3b, MOHHASI CBSI3b, METAJUIMYECKAS CBSI3b, KPUCTAJUTMYECKAS
peméTka (aroMHasi, MOHHAS, METAJUIMYECKasi, MOJCKYJISIpHAs), UOH, KaTHOH,

AHUOH, DOJJICKTPOJUT W HEIJICKTPOIIUT, OIJICKTPOJIUTUYCCKAsA AHUCCOLMALNA,




p€akiuun HOHHOTI'O O6MeHa, OKHUCJIIMTECIIbHO-BOCCTAHOBUTECIIBHBIC PCAKINU,
OKUCJIMTEC]Ib U BOCCTAHOBUTECIJIb, OKUCJICHUC W BOCCTAHOBJICHUEC, 3JICKTPOJIM3,
XUMHUYECKOC PABHOBECHUC, O6paTI/IMLIe u HeO6paTI/IMI:IC pcaknun, CKOPOCTbH

XUMHUUECKOH peakuuu, katanuzatop, [IJ1K, koppo3ust MeTaios, CIijiaBbl

2.2

OCHOBOITOJIATAIOIIME  3aKOHBl ~XUMHUHU: 3aKOH  COXpPaHEHUS  MAaccChl,
nepuonuyeckuid 3akon .M. MenzaeneeBa, 3aKOH IOCTOSIHCTBAa COCTaBa,

3aKOH ABOTaJipo
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TCOPUN XUMHU: aTOMHO-MOJICKYJISIpHAsA TCOPUs, TCOPUS SHGKTpOHHTHHGCKOﬁ

JIIMCCOLIMALINN

BJ'Ia,Z[eHI/Ie OCHOBaMH XMMHUYECKOH T'paMOTHOCTH, BKJ'IIO‘*I&IOH.ICIZZ

3.1

YMCHHE TPaBUIBHO KCIIOJIE30BAaTh M3YUYCHHBIC BEIIECTBA W MaTepHaibl (B
TOM 4YHCJIE MHHEpaJbHBIC YAOOpPEHHs, METa/ulbl W CIUIaBBlL, MPOIYKTHI
repepaboTKH MPUPOTHBIX UCTOYHHUKOB YTIIEBOIOPOAOB (YTJIA, MPHUPOIHOTO
rasa, HepTH) B OBITY, CEJILCKOM XO3SHCTBE, Ha MIPOU3BOJACTBE U IOHUMAHHUE
3HAYCHUsI JKUPOB, OEJIKOB, YIJICBOJOB I OpPraHM3Ma YeJIOBEKa, YMEHHE
MPOTHO3UPOBATh BIUSHUE BELIECCTB U XUMUYECKUX MPOLIECCOB HA OPraHu3M

YeJIOBEKa M OKPY’KaIOIIyI0 IPUPOAHYIO CPELY

3.2

YMCHHUC UHTCTPUPOBATE XUMHUYCCKHUEC 3HAHUA CO 3HAHUAMU APYTrUx y‘l€6HLIX

npeaAMETOB

33

HJINYME OmbITa PabOThl C pa3NWYHBIMM HMCTOYHHKaMH HH(opManmu 1o
XMMUH (Hay4Hasi 1 HAy49HO-IIONYJISIpHAs IUTEpaTypa, CIIOBapH, CIIPaBOYHUKH,

HHTEPHET-PECYPCHI)

34

yMeHHe OOBEKTHBHO OLEHHMBAaTh MH(GOPMALMIO O BELIECTBAX, WX
MPEBPALLICHUSX U NPAKTHYECKOM MPUMEHEHUM U YMEHHUE HCIOJIB30BaTh €€

I peUICHUA y‘Ie6HO-HO3HaBaTeJIBHI>IX 3a1a4

Brnanenue ocHOBaMu MOHSATHUHHOIO amnmapaTta ¥ CHMBOJIMYECKOIO S3bIKa
XUMHH JIJIs COCTaBjicHUsI ()OpMYJl HEOPraHWYECKUX BEINECTB, ypPaBHEHHIA
XUMUYECKUX peakiuii; ocHoBaMu xumuueckod HomeHKnaTypel (IUPAC u

TPUBHAIHLHON )

YMmeHue oOBSCHATH CBS3b MOJIOKEHUs deMeHTa B [lepuoaudeckoii cucreme
C YHMCIOBBIMHU XapaKTEPUCTHKAMU CTPOCHHUS ATOMOB XHMHUYECKHX JJIEMCHTOB
(coctaB ®m 3apsn sapa, oOmIee YHCIO JJICKTPOHOB), paclpeicsiCHHEM
3JIEKTPOHOB M0 3HEPreTHYECKUM YPOBHSAM aTOMOB IEPBBIX TPEX NEPHOJOB,

KaJIus U KaJdbIus

IlpencraBienue o0 MEPUOAUYECKON 3aBUCUMOCTH CBOMCTB XHWMHUYECKUX
2JIEMEHTOB (paanuyC aToMa, MIEKTPOOTPUIIATEIHHOCTD), MPOCTHIX U CIOXKHBIX
BEIIECTB OT MOJOXKEHUs 31MeMeHTOB B [lepuoamueckoii cucteme (B MajbIxX

nepruogax M riiaBHbIX noz[rpynr[ax) H DJICKTPOHHOI'O CTPOCHU aTOMaA




7 YMeHune kiaccuuIupoBaTh:
7.1 XUMHYECKHE 3JIEMEHTHI
7.2 HEOpraHUYeCKUe BEUIeCTBa
73 XUMHUYECKUE peaKIIun
8 YMeHne onpeaensTs:
8.1 BaJICHTHOCTP U CTETIEHb OKHCIICHHSI XUMHUECKUX JIIEMEHTOB, 3apsi/i HOHA
8.2 BH/Jl XUMUYECKOH CBS3W M TUT KPUCTAIUTUIECKOH CTPYKTYPHI B COSTMHEHUSX
8.3 XapakTep Cpellbl B BOJAHBIX PACTBOPAX BEIIECTB (KUCIOT, OCHOBAHUH)
8.4 OKHUCJIUTENb U BOCCTAHOBHUTEIb
9 YMeHune xapakTepu30BaTh QU3MYECKHE M XUMUYECKUE CBOICTBA!
MIPOCTHIX BEMIECTB (KHUCIOPOM, 030H, BOAOPOI, Tpadwur, amMas, KPeMHHH,
9.1 aszot, docdop, cepa, XJOp, HATPUH, KAJIMH, MarHUM, KaJlblUi, aTOMUHHUIA,
KeJe30)
CJIOKHBIX BEIIECTB, B TOM YHCJE HMX BOJHBIX PacTBOpPOB (BOJA, aMMHUAK,
XJIOPOBOJIOPO/, CEPOBOAOPOJ, OKCHUABI M THUIPOKCHUABI MeTauioB [-ITA
92 rpynm, amomuaust, meau (II), nuaka, xenesa (11 u 11I), okcuast yroepoxa (11
. u IV), xpemuus (IV), azora u pocdopa (Il u V), cepsr (IV u VI), cepaucras,
CepHas, a30THCTasA, a30THasA, pochopHas, yroapHas, KpEMHHUEBAsI KUCIOTa U
HX COJIN)
MIPOrHO3UPOBATh M XapaKTePU30BaTh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT
93 HUX COCTaBa W CTPOCHUS, NPUMCHCHHE BCIISCTB B 3aBHUCHMOCTH OT UX
' CBOMCTB, BO3MOXXHOCThb IPOTEKaHUS XHMHUYECKHX IMPEBpAlICHUH B
Pa3IMYHBIX YCIOBUAX
10 YMeHHE COCTaBJISITh MOJEKYJSPHBIC U MOHHBIE YPAaBHCHUS PEAKIUil, B TOM
quCcIe:
10.1 peakuuii HOHHOro oOMeHa
10.2 OKHUCJIUTENbHO-BOCCTAHOBUTEIBHBIX PEAKIUI
103 WUTIOCTPUPYIOIINX XUMHUYECKHUE CBOMCTBA H3YYCHHBIX KJIaccoB (TPYII)
' HEOPraHUYECKUX BEIICCTB
104 MTOATBEPKIAIONTUX TEHETHIECKYIO B3aUMOCBS3b MEXITY HUIMHU
11 YMeHne BEIYHUCIATH (IPOBOAUTH PACUETHI):
111 OTHOCHTEIBHYIO MOJIEKYJSIPHYIO W MOJIIPHYIO MAacChl BEIIECTB, MacCOBYIO
. JIOJTIO0 XUMHUYIECKOTO JJIEMEHTA B COSTUHEHUN
11.2 MacCOBYIO JOJIIO BELIECTBA B PACTBOPE,
11.3 KOJIMYECTBO BEIIECTBA U €T0 MAcCCy, 00hEM ra30B
11.4 [0 YPAaBHEHUSM XUMUYECKHUX PEAKLUUN M HaXOAUTh KOJIMYECTBO BEIIECTBA,




00BEM 1 MacCy peareHTOB WU MPOTYKTOB PEAKIIHH

12

Bramenue (3HaHuE OCHOB):

12.1

OCHOBHBIMH METOJAaMH HAy4YHOTO NO3HaHUs (HaOMIOZEHUE, H3MEPEHHeE,
9KCHEPUMEHT, MOJEIMPOBAaHME) IPH H3YYCHUU BEILECTB M XUMHUYECKHX
ABIICHUH; yMeHue CchOpMyIUpOBaTh MPOOJIIEMy M TPEUIOKHUTH IyTH e

peleHus

12.2

0e30macHON paboThl ¢ XMMHUYECKUMH BEMIECTBAMHU, XUMHUIECKOU TTOCYI0H U

nabopaTopHBIM 000PYAOBaHUEM

12.3

npaBujaMu 0€30MacHOTO OOpaIeHus C BENIECTBAMHE, HWCIIONB3yEeMBIMH B
HOBCCI[HCBHOﬁ JKM3HU, TIIpaBWIaMKU TMOBCACHHUA B LCIAX C6epC)KCHI/I}I
3II0pPOBbSl U OKpYXAlolled MPUPOJHON Cpelbl; IOHUMaHWE Bpeaa
(omacHOCTH) BO3ACHCTBHS HA JKUBBIC OPTraHU3MbI OMPEACIEHHBIX BEIICCTB,

CIOCOOOB YMEHBIIICHHUS U TIPEIOTBPAIICHUS X BPEIHOTO BO3ICHCTBHIS

13

Hanmnuue MPAKTUYCCKUX HABBIKOB IUIAHUPOBAHHUA ©W  OCYLICCTBJICHUS

CICOAYIOINNX XUMHUYCCKUX SKCIICEPUMCHTOB!

13.1

HU3YyUCHHUC W OIIMCAaHUC (I)I/ISI/I‘ICCKI/IX CBOICTB BC€IICCTB, O3HAKOMJICHHEC C
(1)PI3I/I‘ICCKPIMI/I U XUMHUYECKHUMHU SABJIICHUAMHU, OIIBITBI, HWIUIFOCTPHPYIOINHE

MIPU3HAKH POTEKAHUSI XUMUYECKUX PEaKnii

13.2

W3ydYeHHe CIIOCOOOB pa3fielICHUs] CMecei

13.3

MOJTy4eHUE KHCIOpPOJa W HM3y4YEHHE €r0 CBOMCTB; MOINydeHHE BOAOPOAa U
W3Y4YEHHE €ro CBOICTB; TOJy4YeHHE YTIEKHUCIOTO Ta3a M H3yYeHHe ero

CBOWCTB; MOJIy4YE€HHE aMMHUaKa U U3yYEHHUE €ro CBOMCTB

13.4

MPUTOTOBJIEHUE PACTBOPOB C ONpPEETIEHHON MacCOBOM J10JIE pacCTBOPEHHOTO

BC€IICCTBA

13.5

TIpUMEHEHNE MHANKATOPOB (JTaKMyca, METHIIOpamka M GeHomdTaaenHa) Jis

OIpeJIeNICHHs XapaKTepa Cpe/ibl B PACTBOpax KHUCIIOT H IIEI0Yei

13.6

HCCIIC/IOBAaHAE W ONKCAHHE CBOWCTB HEOPraHMYECKHX BEIIECTB Pa3INYHBIX
KJIaCCOB; M3yUYCHHE B3aUMOJICHCTBHUS KUCIIOT C METAIAMHU, OKCH/IAMHU METAIIIOB,
pPacTBOPUMBIMH U HEPACTBOPUMBIMU OCHOBAHHSMH, COJISIMH; TIOJyYeHHE
HEPAaCTBOPUMBIX OCHOBAHHM; BBITECHCHHE OJHOTO MeTaljga IpyruM U3
pactBopa CcONU; HCCleAOBaHWe aM(OTEPHBIX CBOMCTB THAPOKCHIOB

AJIIOMHUHUSA U ITHHKA

13.7

pellieHHe DJKCIEPUMEHTANIbHBIX 3ajad 1o TemaM: «OCHOBHBIE KJIacChl
HEOPTraHWYECKUX COCINUHEHUN»; «DJNEKTPOIUTHUECCKAS  TUCCOIHAIIFI;
«Baxueimme HeMeTalUTbl U UX COSTUHEHUs»; «BakHeinme MeTajibl U UX

COCIHCHU

13.8

XUMUYECKUE SKCIIEPUMEHTBI, WIUIIOCTPUPYIOIUE MPU3HAKU IIPOTEKAHMS




peakiii HOHHOTO 00MEHa; Ka4eCTBEHHbIC PEAKIMH HA MPUCYTCTBYIOIIUE B
BOJIHBIX PacTBOpaxX HOHBI: XJIOPHUI-, OpOMHI-, HOIUA-, Cyibdart-, Gocdar-,
KapOOHAT-, CHIINKAT-aHHOHBI, THAPOKCH/I-HOHBI, KATHOHBI AMMOHHUSI, MArHUS,

KaJIbLIMSI, aTFOMHHUS, XKee3a (2+) u xkenesa (3+), meau (2+), iuHKa

14 YMenue:
14 1 HpeZ[CTaBJIHTI) peSYJII)TaTI)I 3KCHepI/IMeHTa B (bopMe BBIBOJIOB, 1OKAa3aTCJILCTB,
' rpadUKOB U TaOJHUIl U BBISABIATH SMITUPUYCCKUE 3aKOHOMEPHOCTH
yCTaHaBJII/IBaTI) CBs3HU MG)KIIy peaJ'IBHO HaGJIIOIlaeMI)IMI/I XUMHUYCCKUMHU
14.2

SABJICHUSIMU W [OpOoLECCaMU, IMPOUCXOAAINUMU B MAKpPO- WU MHKPOMHUPE,

OOBICHATD IIPUYHHBI MHOF006p33I/I$I BCIICCTB




HNEPEYEHb 3JIEMEHTOB COIAEPKAHUSA, TIPOBEPAEMbBIX HA OCHOBHOM
roCYJAPCTBEHHOM 2K3AMEHE 11O XUMHUHN

Kon

IIpoBepsieMblii 3JIeMEHT cofepKaHUs

HCpBOHaLIaIIBHLIC XUMHUYCCKHEC ITOHATHA

1.1

UYucTsle BeuiecTBa 1 cMecd. CriocoObl pasiesieHus cMecei

1.2

ATOMBI U MOJICKYJIBI. XuMuueckue 3jeMeHTBl. CHMBOJIBI XUMHMYECKHX 3JIECMEHTOB.

HpOCTBIe 1 CJIOKHBIC BCIICCTBA.

1.3

Xumnyeckas ¢opmyna. BaneHTHOCTP aTOMOB XHMHYECKHX dyieMeHTOB. CTereHb

OKHCJICHHUA

1.4

3aKkoH MMOCTOSIHCTBA cocTaBa BelecTB. OTHOCUTENIbHAS aToMHag Macca. OTHOCUTENbHAS

MOJICKYJIApHad Macca. MaccoBas J0JI XUMHUYCCKOT'0 3JICMCHTA B COCIMHCHU U

1.5

KommnuectBo BemectBa. Monbs. Momspaas wmacca. MomnspHblii 00bEM  ra3os.

BzaumocBs3b KOJMNYECTBA, MAaCChl M YMCJIa CTPYKTYPHBIX €AWHUIL BEIIECTBA

1.6

Ousznyuecknue W XUMHYECKHE SBICHUA. XHUMUYECKas peakius W e€ MPU3HAKU. 3aKOH

COXpaHCHUs MaCChI BEIICCTB. XUMHUYECKHUE YpaBHCHUA

Ilepuonnuecknii 3akoH u llepuogudyeckas cucTeMa XUMHYECKUX 3ieMeHTOB [I.I.

MenneneeBa. CTpoeHue aTOMOB

2.1

Ilepuonnuecknii 3akoH. Ilepuomuueckas cucrema XuMudeckux snemeHTos JI.H.
Menpeneesa. llepronsl u rpynmnsl. GU3MYECKUI CMBICIT IIOPSAKOBOTO HOMEPA, HOMEPOB

nepruoja v rpynrbl 3JIEMCHTA

2.2

CTpOCHI/IC atromoB. CocTaB aTOMHBIX AACP. H30T1O0mHI. BHCKTpOHLI. CTpOCHI/IC
QJICKTPOHHBIX 000IJI0YeK aTOMOB MEPBBIX 20 XMMHYECKHX 3JIEMESHTOB HepHO,Z[H‘ICCKOfI

cuctemsl /.. MenneneeBa
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3aKOHOMEPHOCTH B W3MEHEHHH CBOMCTB XWMHUYECKHX OJIIEMEHTOB TEPBBIX TPEX
MepuoioB,  Kamusd, Kamplma  (pagmyca  aToMOB,  DIIEKTPOOTPHUIATETHHOCTH,
METaJUIMYECKNX W HEMETAJUTMYCCKUX CBONCTB) M WX COCAWMHEHUH B COOTBETCTBHHU C

TIOJIOKCHUEM DJICMCHTOB B HepI/IOI[I/I‘-ICCKOI\/'I CUCTEMC U CTPOCHUEM UX aTOMOB

CrtpoeHne BemecTna

3.1

Xumudeckas ~ cBsi3b.  KoBanmeHTHas — (moysipHash W HENOJSIpHAsi)  CBA3b.
ONEeKTPOOTPHUIIATEILHOCTh XUMHUYECKUX JJIEMEHTOB. MonHas cBsa3b. MeTtammudeckas

CBA3b

32

Tunel KpuCTAIIMUECKUX PEMETOK (aTOMHAas, MOHHAs, MEeTaJUTMYecKasi), 3aBUCHMOCTh

CBOICTB BCIICCTBA OT THUIIA KpHCTaﬂHI/I‘IeCKOﬁ peHIéTKI/I U BUAA XUMHUYECKOMN CBI3H

Baxwueiimme npeaACTaBUTCIIN HCOPIraHNMYCCKUX BCIICCTB. Hemeramnsr u ux COCIMHCHU.

MeTtaisl ¥ UX COCINHCHUA

4.1

Knaccudukarust ¥ HOMEHKIATypa  HEOPraHUYEeCKHX  COCIUHCHHMN:  OKCHIOB




(conmeoOpasyrontue: OCHOBHBIC, KHCIOTHBIC, aM(OTEpHBIE) M HECoJIeo0pasyromue;
OCHOBaHMH (IIEN0YM M HEPACTBOPUMBIE OCHOBAHHSA); KUCIOT (KHCIOPOICOAEpIKAIIHE 1

OECKUCIIOPOTHBIC, OJJHOOCHOBHBIC U MHOTOOCHOBHBIC); COJICH (CPEAHUX M KHCIIBIX )

dusnyeckue 1 XUMMHYSCKHUE CBOMCTBA MMPOCTHIX BEIIECCTB-HEMETAIIOB: BOAOPOJa, XJI0pa,

42 KHCIIOpOJia, cephl, a30Ta, ¢pochopa, yriepoaa, KpeMHHS
dusnueckrue U XMMHUYECKHE CBOICTBA IMPOCTBHIX BEIIECTB-METAUIOB: JIMTHS, HATPHUA,
43 KaJlusl, MarHus W KaJIbLUs, aJlFOMUHMS, Kene3a. DJIEKTPOXUMHUUYECKUH s HanpsyKeHUH
METaJIJIOB
a4 dusnueckue W XUMHUYECKHE CBOWCTBA BOJOPOJHBIX COEAMHEHUIHl HEMeETallJIoB:
. XJIOPOBOJIOPOJIa, CEPOBOAOPOA, aMMHUAKa
dusnveckre U XUMHUYECKUE CBOMCTBa OKCUAOB HemertammwioB: cepsl (IV, VI), azora(ll,
4.5 IV, V), docdhopa(lll, V), yrmepoma(ll, IV), kpemuusa(IV). Ilomyuenwe okcumos
HEMETAIIOB
Xummdeckue cBoiicTBa OKcuzoB: MetaiuioB [A-IIIA rpymm, muaka, mequ(Il) n xenesa(Il,
4.6
III). ITomydenne OKCUIOB METAIIIIOB
XUMHYECKHE CBOMCTBA OCHOBaHMM M aM(OTEpPHBIX THIPOKCHIOB (HAa MpuUMepe
4.7 TUAPOKCUIIOB QIOMUHUSA, jKelle3a, NuHKa). [lomydeHwe ocHOBaHWU W aM(OTEPHBIX
THIPOKCH/IOB
O0mme XUMUYECKHE CBOWCTBA KHCJIOT: XJIOPOBOJAOPOIHOH, CEPOBOIOPOIHOM,
43 CEpHHUCTON, CepHOM, a30THOW, ¢ochopHOH, KpeMHHEBOH, yronbHOH. Ocolbie
' XUMUYECKUE CBOMCTBA KOHLUEHTPUPOBAHHOM CEpHOM M a30THON kucnor. Ilomydenue
KHCIIOT
4.9 OObume xuMrUYecKre CBOUCTBA cpeAHnX cojeil. [Tomyuenue coneit
410 [Tomyuenue, cobupanue, pacro3HaBaHHe BOJIOPOa, KHCIOPO/Ia, aMMHaKa, yTIEKHCIOTo
' rasa B JabopaTopuu
A1l [Nony4yenne aMMuaka, CEpHOW M a30THOW KHCJIOT B pOMBIIUIeHHOCTH. OOIIHe crioco0b
' MIOJTyYEHUS] METAJNIOB
4.12 I'eneTnueckas cBsi3b MEXKY KJIaCCaMU HEOPTraHUYECKUX COEAVHEHUM
5 XUMUYECKHE peaKun
Knaccudukanys xuMu4eckux peakuuii no pa3indHbIM PU3HAKAM: TI0 YHCIY U COCTaBYy
5.1 YYacTBYIOIIMX B PEaKIMU BEIIECTB, MO TEIIOBOMY 3((eKTy, M0 U3MEHEHHUIO CTeTeHei
OKHCIIEHUS] XUMHUYECKHX 3JIEMEHTOB
57 TermmoBoit 3¢ ¢exkT XUMHYECKOW pEeakIiii, TePMOXMMHUYECKHE YpaBHEHHA. DK30- U
' 9HI0TEPMHUYECKHE PeaKIUU. TepMOXUMHUUYECKUE YpaBHEHUS
OKHCIUTETPHOBOCCTAHOBUTENbHBIE — peakiuud. OKHCIUTENTH W BOCCTAHOBHTEIH.
53 [Iporeccst OKHCIIEHUS u BOCCTAHOBJICHUSI. ONeKTpOHHBII OanaHc

OKHUCIIMTEIIFHOBOCCTAHOBUTEILHOM peakunn




Teopust SIEKTPOTUTHICCKON AHCCOIMAIMU. KaTWOHBI, aHHOHBL OJEKTPOIHUTHl U

> HEeANIEeKTPOIUTHl. CHIIbHBIE U cl1abble 31eKTpoauThl. CTeneHb qUCCOIalun
55 Peakmmuu monHOTO OOMEHA. Y CIIOBHS MPOTEKAHMS PEaKIUii HOHHOTO OOMEHa, ITOTHBIC U
' COKpAILEHHbIE MOHHBIE YPABHEHUS PEAKLUI
6 XHUMHSI U OKpY’KaroIlas cpeaa
BemectBa u MaTepuaibl B HIOBCEIHEBHOM KU3HU Y€IOBEKa. be3omacHoe UCnob30BaHue
6.1 BEIIECTB M XHMHYECKUX peaknuii B naboparopun u ObiTy. llepBas momomip mpu
XUMUYICCKUX 0KOTaX U OTPABIICHUAX
XUMUYeCKOoe 3arpsi3HEeHHe OKpyXKaromed cpeapl (KHCIOTHBIE MOXKIW, 3arps3HeHHe
62 MOYBBI, BO3/lyXa M BOJAOEMOB), CIIOCOOBI €ro mnpenoTBpanieHus [IpeaenpHas qomycTuMas
‘ kouneHrparus BemectB (I1JIK). Ponp XuMuM B pelieHHM SKOJIOTHYECKUX MTPOOIIEM.
Ycunenne mapHUKOBOTO 3P QeKTa, pa3pylIeHne 030HOBOTO CIIOS
[Ipumenenue cepwl, azota, (ocdopa, yriepoaa, KpeMHUS ¥ UX COCIUHCHHUU B OBITY,
MEIWIIMHE, TPOMBIIUICHHOCTH W CEJIhCKOM Xo3siicTBe. [IpuMeHeHMe MeTamioB u
6.3 CIUTABOB (CTaib, YyTyH, TIOPATIOMHHWHN, OpoH3a) B OBITY M TMPOMBINUICHHOCTH HX
coenuHeHnd. [loHATHE O KOPPO3WHM METALIOB, OCHOBHBIC CIOCOOBI 3aIUTHl MX OT
KOppO3UHu
64 [IpupoaHbIe UCTOYHUKH YTIICBOIOPOAOB (YToJb, IPUPOIHBIN Ta3, He(Th), MPOITYKTHI UX
' nepepaboTku (OCH3UH), UX POJIb B OBITY U IPOMBIIIUICHHOCTH
[lepBoHauanpHBIe MOHATHS 00 OPraHMYECKHX BELIECTBAX KaK O COEAMHEHHSX YIiepona
65 (Meran, fTaH, 3TWIEH, AlETWICH, JTAHOJ, TIHUICPHH, YKCycHas kuciota). [lonsarue o
' OMONIOrMYECKH Ba)KHBIX BEIIECTBAX: JKUpaX, OeNKaxX, yriieBOAaX — M HX PO B KH3HU
YeJIoBeKa
7 Pacuérsr:
7.1 1o popmyaM XUMUYECKUX COCTUHCHUI
7.2 MacChl (MacCcOBOH) TOJIM PACTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 [0 XUMHYECKUM YPaBHEHHUIM




YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOT'O ITPOIECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI JJIS1 YAEHUKA

» Xumus: 8- knacc: 0a30BbIl YPOBEHb: yUeOHUK; 5-¢ nzganue, nepepadorantoe ['adbpuemnsu O.C.,
OcrpoymoB W.I'., Cnankos C.A. AkmmorepHoe obmectBo «M3matenpctBo «IIpocBemeHuey
* Xumust: 9-if kiacc: 0a30BbIi ypOBEHb: YU€OHUK; 5-¢ nu3nanue, nepepadorannoe ['abpuensu O.C.,

OctpoymoB U.I'., Cnankos C.A. AknmorepHoe o6mectBo «M3matensctBo «IIpocBenieHuey

METOINYECKHUE MATEPHUAJIbBI U1 YUUTEJIA

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
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