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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1Mo XMMUU Ha YpOBHE OCHOBHOI'O OOIIEr0 0Opa30BaHUs COCTaBjeHa Ha
OCHOBE TpeOOBaHUM K pe3yibTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTelbHOM MPOrpaMMbl
OCHOBHOTO obmiero obpaszoBanus, npencraBieHHbx B @I'OC OO0, a Takke Ha OCHOBE
denepanbHON pabodeld TpOrpaMMbl BOCITUTAHUS M ¢ YYETOM KOHIICTIIIMH TPEOIaBaHMS
ydyeOHOro mpenMera «XuMHUS» B 00pa3oBaTelbHbIX oOpraHu3anusx Poccuiickon
Oenepannm.

[Iporpamma o XxumMuu Ja€T MpeCTaBlICHUE O LEAX, o0Iel cTpaTeruu o0ydeHus,
BOCIIUTAHUSA U PA3BUTHUSA 00yUYaIOIIUXCS CPEICTBAMU YYEOHOTO MpEeMETa, yCTaHABIMBACT
00s3aTeNbHOE MPEAMETHOE COJEpKaHUE, MPEAYyCMATPUBAECT pPACHpPEEIECHUE €ro Io
KJIaccaM M CTPYKTYPUPOBAHUE MO pa3liesiaM U TEMaM MPOrpaMMbl IO XUMHH, ONIPEIEIAET
KOJIMYECTBEHHBIE W KAUYECTBEHHBIC XAPAKTEPUCTUKHU COJIEPKAHUSA, PEKOMEHIYEMYIO
MOCJIEA0BATEILHOCTh U3YUCHUSI XUMHUU C YUETOM MEKIPEIMETHBIX U BHYTPUIIPEIMETHBIX
CBSI3€M, JIOTMKKM Yy4eOHOro TMpoIlecca, BO3PACTHBIX OCOOCHHOCTEM O0O0ydaronumxcs,
omnpenensieT BO3MOXKHOCTH IMpeAMeTa Uil pealn3aluud TpeOOBaHMM K pe3yJbTaTaM
OCBOEHHUSI OCHOBHOM 00pa30BaTelIbHOM NporpaMMbl Ha YpOBHE OCHOBHOIO OOLIETo
oOpa3zoBaHusi, a Takke TpeOOBaHMM K pe3yjbTaTaM OOy4deHHsS XMMHH HAa YPOBHE IieJieh
W3y4EHUs] TMpeIMeTa M OCHOBHBIX BHJOB Y4YeOHO-TIO3HABATEIBHON JCSATEILHOCTU
00y4aromerocs Mo OCBOCHUIO y4eOHOTO COJIEPKAHUSI.

3HaHWE XWMHUHU CIYXKUT OCHOBOW Juisi  (OPMUpOBAHUS  MUPOBO33PEHUS
oOyyaromierocs, ero MpeACTaBICHUN O MaTepUaIbHOM E€IWHCTBE MHPA, BAXKHYIO POJIb
UTparoT GopMUpyeMble XUMHUEH MPEICTAaBICHUS O B3aMMOIPEBPAIICHUSIX YHEPTUU U 00
SBOJIIOLMU BEILECTB B MPUPOJE, O MyTSAX PELICHUS TIIOOAIBHBIX MPOOJIEM YCTOMYMBOIO
pPa3BUTHUSA YEJIOBEYECTBA — CBHIPHEBOM, JHEPre€TUUYECKOM, MHUILNEBOM M SKOJIOTHYECKOU
0e301acHOCTH, IPOOJIEM 3PaBOOXPAHEHHUSL.

N3ydyeHne xumuu:

CIIOCOOCTBYET peaju3allid BO3MOMKHOCTEH MJii caMOpa3BUTHUS U (POpMUpOBaHUS
KyJbTYPBI IUYHOCTH, €€ 0011el U GYyHKUMOHATBHOW IPAMOTHOCTH;

BHOCUT BKJaJ B (OPMUPOBAHHWE MBIIUICHUS U TBOPUYECKHUX CHOCOOHOCTEH
obOyyJaroruxcs, HAaBBIKOB WX  CaMOCTOSITEIbHOW  Yy4eOHOW  JIeATEeNHbHOCTH,
HKCIIEPUMEHTATILHBIX M UCCIIEOBATEIbCKUX YMEHUN, HEOOXOJUMBIX KaK B TIOBCETHEBHOM
JKW3HU, TaK U B TPO(PEeCCHOHATBLHON AeTeTbHOCTH;

3HAKOMUT CO CHEU(UKON HaydHOrO MBIIUICHHUS, 3aKIa/bIBAET OCHOBBI IIEJIOCTHOTO
B3IJI/Ia HA E€IMHCTBO MPUPOJbI U YEIOBEKA, SBISIETCS OTBETCTBEHHBIM HTalloM B
(dbopMHUpPOBaHNUN €CTECTBEHHO--HAYYHON TPAMOTHOCTH 00YJarONTUXCS;

c1oco0cTByeT (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUSI K €CTECTBEHHO--HAYYHBIM
3HaHUSM, K MPUPOJE, K YEJIOBEKY, BHOCHUT CBOM BKJIAJl B DKOJIOIMYECKOE OOpa3oBaHUE
00yJaroImMxcs.



JlanHple HampaBjieHHSs B OOy4YEHHMM XHUMHH OOECHEeUYMBAIOTCS  Clenu(UKOn
coJlep)kaHusl y4eOHOTro TMpeaMeTa, KOTOPBIM SIBISETCA MEAarornyecky aJarnTUPOBaHHBIM
OoTpakeHueM 0a30BOM HAyKU XMMHH Ha OINPEAEIEHHOM JTare €€ pa3BUTHS.

Kypc xumum Ha ypoBHE OCHOBHOIO 00IIero oOpa3oBaHUs OpPUEHTHPOBAH Ha
OCBOEHHE OOYyYalOIMMUCS CHCTEMbBl II€pBOHAYAJIbHBIX IOHATUH XHWMHUHU, OCHOB
HEOPTaHUYECKOM XUMHUHM M HEKOTOPBIX OTAENIBHBIX 3HAYMMBIX IOHATHH OPraHUYECKOU
XUMUH.

CrpykTypa conaepKaHHs MpOrpaMMbl 10 XHUMHUU C(HOPMHUPOBAHA HA OCHOBE
CHUCTEMHOTO IToAX0/a K €€ nzydeHuto. CoaepkaHue CKIaabIBacTCs U3 CUCTEMBI IIOHATHN O
XMMHYECKOM 3JIEMEHTE U BELIECTBE U CUCTEMBI MMOHATHI 0 XUMHUYecKoi peakuuu. O0e 3T
CHUCTEMBI CTPYKTYPHO OPTaHU30BAaHbI MO MPUHIMITY ITOCIEA0BATEIBHOTO PA3BUTHS 3HAHUMN
Ha OCHOBE TEOPETUYECKUX MPEACTABICHUN Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepunognyeckoro 3akona J[. 1. MenneneeBa kKak OCHOBHOI'O 3aKOHA XUMUH;

— YYEHMS O CTPOCHHH aTOMa U XUMHUYECKOM CBSI3H;

— IPEJICTAaBICHUN 00 3JEKTPOJIUTUYECKOM JUCCOLUALINY BEIIECTB B paCTBOpaXx.

TeopeTndeckne 3HaHHUS PACCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKHU IMOJTYYECHHBIX U
OCMBICIIEHHBIX (AKTOB, Pa3BUBAIOTCS MOCIEAOBATEIBHO OT OJHOIO YPOBHS K JIpYyromy,
BBIMOJHAS (QYHKUMHM OOBSICHEHHS M TPOTHO3UPOBAHMSI CBOMCTB, CTPOECHUS W
BO3MOKHOCTEM NPAKTUYECKOTO IPUMEHEHMS U NIOJIyYEHUsI U3y4aeMbIX BEILIECTB.

OcBoeHue nporpaMMbl 0 XMMHUHM CIIOCOOCTBYET (DOPMUPOBAHMIO MPEACTABICHUS O
XUMHYECKON COCTABIISAIOIIEN HAYYHOW KapTUHBI MUPA B JIOTUKE €€ CUCTEMHOW MPHUPOIBI,
LIECHHOCTHOI'0 OTHOWLICHUS K HAYYHOMY 3HAHMIO U METOJaM IO3HaHMs B Hayke. M3ydeHue
XUMHH POUCXOIUT C MPUBJICUCHUEM 3HAHUI U3 paHee U3yUYEHHBIX YUEOHBIX MPEIMETOB:
«Oxpyxaromuii Mup», «brosorus. 5—7 kinaccel» U «Du3nka. 7 Kjaaccy.

[Ipy M3yyeHUH XUMHHM MPOUCXOAUT (POPMUPOBAHHE 3HAHUI OCHOB XMMHYECKOU
HAayKM Kak oO0JacTM COBPEMEHHOIO €CTECTBO3HAHMS, NPAKTUYECKON JEsATENbHOCTU
YeJioBeKa U KaK OJHOr0 U3 KOMIIOHEHTOB MUPOBOM KYJIbTYphI. 3aaua y4eOHOro mpeamMeTa
COCTOMT B (OPMHUPOBAHMM CHUCTEMbl XHMHUYECKUX 3HAHUUW — BaXKHEUIIUX (HaKTOB,
NOHATUH, 3aKOHOB M  TEOPETUYECKUX  MOJOXKEHUH, JOCTYMHBIX  0000IIeHUN
MHUPOBO33PEHUYECKOTO XapakTepa, si3blka HAayKH, B MPHOOIIEHMH K HAYYHBIM METOJIaM
MO3HAHUA MPU U3YYEHUH BELIECTB U XUMHUYECKUX PeaKIuii, B (POPMUPOBAHUU U PA3BUTUU
NO3HABATEJIbHBIX YMEHUH W HUX NPUMEHEHHU B Y4YEOHO-TIO3HABATENIbHOM U yueOHO-
UCCIIEIOBATENIbCKOM  JIESATEIIBHOCTH, OCBOEHUHM IMpaBWil 0O€30MacHOro oOpalleHus C
BEILIECTBAMHU B IOBCEJHEBHOM JKU3HU.

[Ipy wu3yyeHMM XUMHM Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBaHMs BaKHOE
3Ha4YeHHE MPUOOPENTU TAKUE LU, KaK:



—  GOpMHpOBAaHHE  HWHTEUIEKTYaJlbHO  pPa3BUTOM  JIMYHOCTH, TOTOBOM K
caM0OOpa30BaHUIO, COTPYAHHYECTBY, CaMOCTOSITEJIbHOMY  MPHUHATHUIO  PEIICHUIH,
CIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIUMCS YCIOBUSM KU3HU;

— HaIpaBJIECHHOCTh OOYYEHHS Ha CHUCTEMAaTUYECKOEe MPHUOOIIEHUE 00yJaromuxcs K
CaMOCTOSITENIbHOW TO3HABATENbHOW AEATEIBbHOCTH, HAYYHBIM METOJAaM IO3HAHMS,
bopMHPYIOLITUM MOTHBALIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMUU;

— o0ecrieyeHue ycioBUi, CIOCOOCTBYIONIUX MPUOOPETEHUIO 00YUYAIOIIMMHUCS OIbITa
pPa3HOOOpa3HOW JESATENbHOCTH, TMO3HAHUS M CaMOINO3HAHHWSA, KIIOYEBBIX HABBIKOB
(KITIOUEBBIX KOMITETEHIMM), UMEIOIIUX YHUBEPCAIbHOE 3HAYEHHUE JJIsI PA3JIMYHBIX BHUOB
NEATEIIbHOCTH;

— (popmupoBanue 001IeH HYHKITMOHATBLHON U €CTECTBEHHO-HAYYHON IPaMOTHOCTH, B
TOM YHUCJIE YMEHUU OOBACHATH U OLICHUBATH SIBJICHUS OKPYKAIOIIETO MHPA, UCIOJIb3Ys
3HAHUS W ONBIT, MOJYYEHHBIC MNPU HM3YYCHUU XUMHUHU, MPUMEHATh UX MPHU PEIICHUU
po0seM B TOBCEAHEBHOM JKU3HU U TPYIOBOM JESATEIHHOCTH;

— ¢opmupoBaHUE y OOyYAOUIMXCS TYMAHUCTUYECKUX OTHOIICHUMN, MOHUMAaHUS
[EHHOCTH XHMHYECKUX 3HAHUM I BBIPAOOTKM HKOJOTHYECKU I1€J1eCO00pa3HOro
MOBEJCHUS B OBITY U TPYJOBOM JCATEIHHOCTHU B IIEJIIX COXPAHEHMSI CBOETO 3/I0POBbI U
OKPYKaroIIEH IPUPOTHON CPEBI;

— pa3BUTHE MOTHBAllUM K OOYYEHHMIO, CIOCOOHOCTEH K CaMOKOHTPOJIIO H
CaMOBOCITUTAaHUIO HAa OCHOBE YCBOCHHS OOIIEYEIOBEYECKUX I[EHHOCTEH, TOTOBHOCTH K
OCO3HAHHOMY BBIOOPY MPOGUIIS U HAMPABICHHOCTH JAJIbHEHIIIEr0 00yUeHHUS.

OO6miee 4yuCaO0 4YacoB, OTBEAEHHBIX JJISI M3YYEHUsS] XMMUU Ha YPOBHE OCHOBHOTO
ob1iero oopazoBanusi, coctanisieT 136 yacoB: B 8 kinacce — 68 yacoB (2 yaca B HE/IeINI0), B
9 knacce — 68 yacoB (2 yaca B HEJIEIIIO).



COJAEPXKXAHUME OBYUYEHUA

8 KIIACC

IlepBoHaYaIbHbIC XUMHYECKHE TOHATHS

[Ipenmer xumuu. Ponp XUMuK B KU3HU 4Y€JIOBEKA. XMMUS B CUCTEME HayK. Tena u
BelecTBa. OU3MUECKUE CBOMCTBA BEIIECTB. ATperatHoe cOCcTosiHue BemiecTB. [lonsitue o
METO/IaxX MO3HaHUs B XUMUHU. YucThlie BemecTBa U cMecu. CriocoObl pa3iesieHus: CMeceu.

ATOMBI U MOJEKYJIbl. XUMUYECKUE IEMEHThI. CUMBOJIBI XUMUYECKUX SJIEMEHTOB.
[IpocThie U CIIOKHBIE BelleCTBAa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumudeckas Qopmyna. BaneHTHOCTP aTOMOB XUMHYECKHX DJEMEHTOB. 3aKOH
MOCTOSTHCTBA cocTaBa BemlecTB. OTHocuTenbHas aTomHass Macca. (OTHOcCUTENbHAs
MOJIEKYJSIpHAs Macca. MaccoBas 10151 XMMUYECKOTO 3JIEMEHTA B COEAUHEHUH.

KomnuectBo BemectBa. Moibs. Moisipaas macca. B3anmMocBsA3b KOJIMUECTBa, MacChl U
yuciaa CTPYKTYPHBIX €IUHUIl BemiecTBa. Pacuérel mo dopmyliaM XUMHYECKUX
COE€INHCHUMH.

OU3NYECKNE U XUMHUYECKUE ABJICHUS. XUMUUYECKasl peakusa U €€ MpU3HAKU. 3aKOH
COXpaHEHHUsI MacChl BemIeCTB. XUMHYeCKue ypaBHeHus. Kiaccuduxamus XUMHUECKUX
peakiuii (CoeIMHEHMS, pa3JIoKEeHUs, 3aMeleHUsI, 0OOMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO € XUMHYECKOW TMOCyAoi, MpaBwiaMu padOThl B JabopaTopuud U
npuémMamMu oOpalieHuss ¢ Ja0opaTOPHBIM O00OPYIOBAaHHMEM, HW3YYEHHUE W OIUCAHUE
(bU3UYECKUX CBOMCTB OOpa3lOB HEOPraHWYECKHX BEIICCTB, HaOMIOJeHHE (DU3NUSCKUX
(T1aBieHUE BOCKA, TasHUE JIb/Ia, PACTUPAHUE caxapa B CTYINKE, KUIIEHUE U KOHICHCALIUS
BOJbI) M XUMHUYECKUX (TOpEeHHE CBEUYH, MPOKAIMBAHHWE MEIHON  MPOBOJIOKH,
B3aMMOJICUCTBUE Mela C KHCIOTOW) SIBIEHWH, HAOJIOJEHHE M OINHMCAHHE NPHU3HAKOB
MPOTEKaHUS XUMHUYECKUX peakiui (pa3loKeHHe caxapa, B3aMMOJICUCTBHE CEpHOMU
KHUCIIOTBI C XJOpUAOM Oapusi, paznoxenue ruapokcuna meau (II) mpu wmarpesanuw,
B3aUMOJIeHCcTBHE Jkene3a ¢ pactBopoM cosu Menu (Il), u3yuenue crnocoboB pazaeneHus
CMeceil: C TOMOUIbI MarHuTa, (QUIbLTPpOBAaHUE, BHIIAPUBAHUE, JIUCTHILIALIMS,
xpomaTorpadusi, TPOBEJACHNE OYUCTKU ITOBAPCHHOW COJIM, HAOJIOJCHUE U OINHCAHUE
pEe3yJAbTAaTOB MPOBEACHUS OIbITAa, WILIIOCTPUPYIOIMIETO 3aKOH COXPAHEHHS MacChl,
CO3JIaHHE MOJIeJIed MOJIEKYJ (IIapOCTEPIKHEBBIX).

Ba:kHeiimue npeacTaBUTeIM HEOPraHNYECKUX BelECTB

Bo3ayx — cmech razoB. CoctaB Bo3ayxa. Kucimopo — 371eMEHT U MPOCTOE BEIIECTRO.
Haxoxnenue kuciopojga B mpupone, (Ppu3nyeckue M XUMHUYECKHE CBOMCTBA (peakiuu
ropenus). Oxcuapl. [lpumenenue kucinopoga. CrocoObl TMOTy4YEHUS KHUCIOPOAa B
nabopaTtopun W mpombinuieHHOCTH. KpyroBopoT kuciopoma B mpupoae. O30H —
ATOTPOIHAS MOAU(PUKALIMS KUCIOPOIA.



TennoBoit 3ppeKT XUMUUECKOW peakluy, TEPMOXUMHUYECKHE YpPaBHEHHS, IK30- U
HSHIAOTEPMUYECKHE peakiu. TOIMIMBO: Yrojib U METaH. 3arpsi3HEHUE BO3/yXa, YCUJICHUE
MapHUKOBOTO 3¢ deKTa, pa3pylieHne 030HOBOTO CIIOSL.

Bonmopon — snemeHT M mpocrtoe BemecTBO. HaxoxkneHune Bogopoja B IMPUPOJE,
dbu3nueckue U XMMHYECKHE CBOWCTBA, MPUMEHEHHUE, CrOcoObl nonydeHus. Kuciorel u
COJIH.

MoutsipHbIit 00BEM Ta30B. Pacu€Thl 0 XUMUYECKUM YPAaBHCHUSIM.

dusnyeckue cBoucTBa Boabl. Boxa kak pactBopurens. PactBopbl. HacellieHHbIE U
HEHACBIIICHHBIE PACTBOPBL. PacTBOpUMOCTH BelIECTB B BoAE. MaccoBas J0Jid BEIIECTBA B
pacTtBope. XUMHUYECKUE CBOMCTBa BOAbl. OcHOBaHMs. Posib pacTBOpPOB B MpUPOAE U B
YKW3HU 4denoBeka. KpyroBoport Boabl B pupoze. 3arpsi3HEHUE NpUpOAHbIX Boa. OxpaHa n
OYMCTKA MIPUPOIAHBIX BOJ.

Knaccudukanus nHeopranndeckux coeaunenunit. Okcuapl. Kimaccudukarus okcuaoB:
coyieoOpasyromue (OCHOBHBIC, KHUCIOTHBIE, aM(OTEepHbIE) U HECoJe0oOpasylolue.
Homenknatypa okcuaoB. PHU3MYECKHME W XHMHYECKHE CBOMCTBA OKCHIOB. [lomyduenue
OKCHJIOB.

OcHoBanusi. Knaccudukaiusi ocCHOBaHUM: HIEIOUYM U HEPACTBOPUMBIE OCHOBAHUSI.
Homenknatypa ocHoBaHuii. @Pu3MUYECKME W XHUMUYECKHME CBOWCTBA OCHOBAHUM.
[TosryyeHue OCHOBaHUI.

Kucnotel. Knaccudpukamus kucnor. Homenknarypa kucnor. ®Pusnueckue u
XMMHUYECKUE CBOWCTBA KUCIOT. Psan aktuBHOCTM MetaimioB H. H. bekeroma. [lonyuenue
KHUCJIOT.

Comu. Howmenknarypa coiseil. PuU3NYECKHME MW XHUMHYECKHE CBOWCTBA COJICH.
[Tonydyenue conen.

['eHeTnueckas CBSI3b MEXKIY KIACCAMU HEOPTaHUYECKUX COCIUHEHUI.

Xumuueckuii IKCnepumenm:

Ka4ECTBEHHOE ONPEACICHUE COJEPKAHUSA KHUCIOPOJAa B BO3AyXE, MOJYYEHHUE,
coObupanue, pacrmo3HaBaHWEe W  HW3YYEHHUE CBOMCTB  KHUCIIOpOJa, HaOIoIeHne
B3aUMOJICHCTBUSA BEUIECTB C KHUCJIOPOJIOM M YCIIOBUS BO3HMKHOBEHHS W TPEKpalICHHS
ropeHusi (Tokapa), O3HaKOMJIEHHE C OOpa3laMHu OKCHUJOB U OINHCAHUE WX CBOWUCTB,
noJlydyeHue, coOupaHue, paclio3HaBaHWE M M3YyYCHUE CBOWCTB Bojopoda (TopeHue),
B3auMojielicTBue Bojopojga ¢ okcugoM wmead  (ll)  (BO3MOXXHO — HCMOJIB30BaHUE
BUJICOMATEPHUAITIOB), HAOJIIOIEHUE 00PA3I[OB BEIIECTB KOJUYECTBOM | MOJIb, HCCIIETOBAHHE
0COOCHHOCTEH pacTBOPEHHUSI BEIIECTB C PA3IUYHON PaCTBOPUMOCTBHIO, MPUTOTOBJICHUE
pPAaCTBOPOB C ONPEAEITEHHON MACCOBOM J10JIEM pAaCTBOPEHHOTO BEIIECTBA, B3AaUMOJICUCTBUE
BOJAbl C MeTaulaMu  (HaTpueM MW KajiblKeM) (BO3MOXHO  HCIIOJIb30BaHUE
BUJICOMATEPHUATIOB), KCCIEIOBaHNE OOpa3IOB HEOPTaHWMYECKUX BEIIECTB PAa3TMYHBIX
KJIACCOB, HAOJIO/ICHNEe W3MEHEHUS OKPACKW WHAMKATOPOB B PACTBOPAaX KHUCIOT U
niesioyeit, uyuenue B3aumojencTeus okcuaa meau (ll) ¢ pactBopoMm cepHOIl KUCIOTHI,



KHUCJIOT ¢ METAJJIAMH, PEAKIIMN HEUTPaAIU3alyM, 10Jy4YeHUE HEPACTBOPUMBIX OCHOBAHUU,
BBITECHEHUE OJHOTO METAJUIA IPYTHM M3 PacTBOPa COJM, PELICHUE IKCIEPUMEHTAIBHBIX
3a/1a4 1o TeMe «BaxHenmme Kiraccsl HEOPraHUYECKUX COCIUHEHUI.

IMepuoauueckuii 3akoH u Ilepuoauyeckas cucreMa XUMHYECKHX 3J1eMeHTOB /I,
HN. MenpgeaeeBa. Crpoenne aroMoB. XHMHYeECKass CBfA3b. OKHCJIUTEIbHO-
BOCCTAHOBHUTEJIbHbIC PEaKIUH

[lepBble MONBITKM KiIacCU(UKAIMU XUMUYECKHX 3JIEMEHTOB. lloHsATHE O rpymnmax
CXOIHBIX AJIEMEHTOB (ILIE€JIOYHBIE U IIEJOYHO3EMENBHBIE METAIJIbl, TAJOI€Hbl, HHEPTHBIE
rassl). JIEMEHThI, KOTOpbIE 00pa3yoT aM(pOTEPHbIE OKCUABI U TUAPOKCH/IBL.

Ilepuonnueckuil 3akoH. llepuoanueckas cucreMa Xumuyeckux siaeMmeHToB JI. .
MenpneneeBa. KopoTkonepuoanas u JuIMHHONIEpHOiHas popMbl [lepuonnyueckoi cucTeMsl
xumuyeckux sneMeHToB [[. M. Menneneesa. Ilepuonsl u rpynmel. OU3WYECKAN CMBICIT
IIOPSAKOBOI'O HOMEPA, HOMEPOB IIEPUOA U TPYIIIIBI HJIEMEHTA.

Crpoenne atomoB. CocrtaB aroMHbIX sjaep. M3orombl. Onexktpossl. CTpoeHue
AIIEKTPOHHBIX 000JIOYEK aTOMOB MEpBbIX 20 XUMHYECKUX 3JeMeHTOB llepmonnueckoi
cucrembl /J[. M. MenneneeBa. XapakTepUCTMKA XHWMHYECKOIO JJEMEHTAa IO €ro
nonoxkennto B [lepuoamueckoit cucreme /1. U. Menneneesa.

3aKOHOMEPHOCTH  M3MEHEHMS  paJuyca aTOMOB  XMMHYECKHUX  DJIEMEHTOB,
METAINYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 I'PYIIIaM U IIEPUOJaAM.

3nauenue Ilepmogmueckoro 3akoHa u Ileprognyecko CHCTEMBI XHMHYECKHX
AJIEMEHTOB JUIS Pa3BUTHA HAYKHU U ITpakTUKU. [. 1. MenneneeB — yu€Hblil U rpa)KJaHUH.

Xumunyeckass  cBa3b. KoBasieHTHass  (MOJsipHas U HEMOJIApHAsi)  CBS3b.
DNEeKTPOOTPULATENBHOCTh XUMUYECKUX IIEMEHTOB. FIOHHAs CBA3b.

Crenenp oxkucneHus. OKHCIUTEIbHO--BOCCTAHOBUTEIbHBIE peakuuu. IIpouecchl
OKHCJICHHS M BOCCTaHOBJICHHS. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

u3ydeHre o0pa3loB BEIIECTB METAIJIOB U HEMETAJJIOB, B3aUMOJICHCTBUE THPOKCHIA
IIMHKAa C pPAacTBOpPaMU KHUCIOT W IIEJIOYEH, IPOBEIECHHUE ONBITOB, WJUIKOCTPUPYIOLIMX
IPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTEINIBHBIX PEeakluid (TOpeHHe, peakiuu pasiioKeHHUs,
COCIUHEHUS ).

Mescnpeomemmnoie ceazu

Peanuzanmss MeXNpeaMETHBIX CBsI3ed NpU M3yYEHHMM XUMUM B 8§ Kjacce
OCYIIIECTBIISIETCS] Uepe3 UCIOJIb30BAHUE KaK OOIINX €CTECTBEHHO--HAYUYHbBIX MOHSITUMN, TaK
W TOHATUH, SBISAIOIMIMXCS CHCTEMHBIMUA JUIS OTAENBHBIX IPEAMETOB €ECTECTBEHHO--
HAay4YHOT'O IMKIJIA.

OO11ue ecTeCTBEHHO--HAayUHbIE MOHATHUS: HAyYHBIH (DakT, rumoresa, Teopus, 3aKOH,
aHalu3, CHUHTe3, Kiaccuukaus, MNEePUOJUYHOCTb, HAONIONEHUE, DSKCIEPUMEHT,
MOJEIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE.



@®usuka: Marepus, aToMm, 3JEKTPOH, NPOTOH, HEUTPOH, HMOH, HYKJIHWJ, H30TOIIbI,
PaIMO0aKTUBHOCTD, MOJICKYJIA, JIEKTPUUYECKUM 3apsiji, BEIIECTBO, TEI0, 00BEM, arperaTHoe
COCTOSIHME BEIECTBA, Ta3, (HU3WYECKHUE BEIMYMHBI, CIUHUIBI H3MEPEHHS, KOCMOC,
IJIaHETHI, 3BE€3/1b1, COoNHIIE.

buomnorus: dorocunres, apixanue, ouocdepa.

['eorpadus: armocdepa, tumpocdepa, MUHEpabI, TOPHBIE MOPOIBI, TIOJE3HBIE
MCKOIIa€MbI€, TOTUIMBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBo M XMMHUYeECKasi peaKIus

Ilepuonnueckuil 3akoH. llepuoanueckas cucreMa Xumuyeckux siaeMmeHToB JI. .
MenpaeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B M3MEHECHHM CBOMCTB XMMHUYECKHX
AJIEMEHTOB TEPBBIX TPEX MEPUOJOB, KaIMs, KAIbIUS U UX COCIMHEHUN B COOTBETCTBUM C
IIOJIOKEHUEM DJIEMEHTOB B [leprnoanueckoi cUCTEME U CTPOCHUEM X aTOMOB.

CrpoeHue BellecTBa: BUAbI XUMUYECKOUN CBSI3U. THUIIBI KPUCTAUIMUYECKUX PEIIETOK,
3aBUCHMOCTb CBOWCTB BEIIECTBA OT THUIIA KPUCTALIMYECKOW PEMIETKN W BUJIa XUMUYECKON
CBSI3H.

Knaccuduxaiys 1 HOMEHKJIaTypa HEOPTaHUYECKUX BEIIECTB. XUMHUYECKUE CBOICTBA
BEIIECTB, OTHOCAIIMXCSA K PpPa3JIM4HbBIM KJIaccaM HEOPraHWYECKUX COCIUHEHMU,
T€HETHYECKAs CBSI3b HEOPraHUYECKUX BELIECTB.

Knaccudukanus XUMUYECKUX peaklHWil MO pa3IWyHbIM Mpu3HakaM (10 YUCTy U
COCTaBY Y4YaCTBYIOIIMX B PEAKIUM BEIIECTB, MO TEIIOBOMY 3(P(dEKTy, MO0 U3MEHEHUIO
CTENEHEH OKHCIICHHWS XHMHYECKHUX DJJIEMEHTOB, IO OOpPaTUMOCTH, IO YYacTHIO
KaTanu3aropa). JK30- U SHIOTEPMUUYECKUE PEAKIINU, TEPMOXUMHUYECKUE YPABHEHUSI.

[TonsitTue o ckopoctu xXumudeckoil peaknuu. [lonstue o0 oOpaTUMBIX U
HEOOpATUMBIX XUMHUYECKUX peakiusax. [[oHSTHE O TOMOrE€HHBIX U TETEPOTCHHBIX
peakumsix. Ilonstue o karanuze. [loHsTHe O XMMHUYECKOM paBHOBeCHH. DaKTOPBHI,
BJIMSIFOIIME HA CKOPOCTh XMMUYECKOMN PEAKIIUU U MOJIOKEHUE XUMUYECKOTO PABHOBECHS.

OKHUCIUTETFHO-BOCCTAHOBUTEIILHBIC PEAKIIUU, DJICKTPOHHBIN OaJlaHC OKUCITUTEIHHO-
BOCCTAHOBUTEIBHOU peaxkuuu. CocraBnenue ypaBHEHUU OKUCJIUTEIIBHO--
BOCCTAHOBUTEIBHBIX PEaKIUi ¢ UCIOIBL30BaHNEM METO/1a DJIEKTPOHHOTO OajiaHca.

Teopus >HEKTPOIUTUUECKOW AUCCOLMAIMU. IJEKTPOJUTBI M  HEIICKTPOIUTHI.
Katnonbsl, aHumoHbl. MeXaHU3M JUCCOLMALMM BEIIECTB C Pa3JIMYHBIMUA  BUJIAMHU
XuMudeckoi cBs3u. CteneHs aucconuanuu. CHIbHBIC U CIa0bIe DJIEKTPOJIUTHI.

Peakuun wonHHOrO oOOMEHa. YcCIOBHS MNPOTEKAHUS PEaKIUid HOHHOTO OOMEHa,
MOJIHBIE M COKpPAIIEHHbIE MOHHBIC ypaBHEHUA peakiuid. CBONCTBA KUCIOT, OCHOBAHUHN U
COJIe B CBETE€ MPEICTABICHUN OO0 DJIEKTPOJUTHYECKON muccormanuu. KadecTBeHHBIC
peakunu Ha UoHBL. [IoHsTHE O TMApONIU3E COJIEH.

Xumuueckuii IKcnepumenm:



O3HAKOMJIEHUE C MOJICIISIMU KPUCTAJUIMUYECKUX PEIIETOK HEOPraHUUYECKUX BEIIECTB —
METaJUIOB U HeMeTauioB (rpadura W amMasa), CIOKHBIX BEIIECTB (XJOpHAa HATPHS),
UCCIIEIOBAHUE 3aBUCUMOCTH CKOPOCTU XMMHUYECKOU pPeakii OT BO3JEHCTBUS Pa3IMUYHBIX
(bakTopoB, HCCIEIOBAaHUWE AJIEKTPONPOBOAHOCTA PACTBOPOB  BEHIECTB, Ipoliecca
JUCCOIMAIIMKN KUCIIOT, IIeJI0Uei U coliel (BO3MOKHO MCIIOJIb30BAHNE BUIEO MATEPUATIOB),
MPOBEJECHUE ONBITOB, WLIIOCTPUPYIOIIUX TMPU3HAKA MPOTEKAHUS PEaKIUil HOHHOTO
obmena (oOpa3oBaHME oOcajka, BBIIEICHUE Ta3a, oOOpa3OBaHWE BOJbI), OIBITOB,
WUTIOCTPUPYIONIMX MNPUMEPHl OKUCIUTEIIbHO-BOCCTAHOBUTEIBHBIX peaKluil (ropeHue,
peaklMK pa3lIoKeHUs, COCIUHEHUs), pacllO3HABaHUE HEOPraHMYECKUX BEIIECTB C
MOMOIIbIO KAYECTBEHHBIX PEaKlUii Ha MOHBI, PEIICHUE SKCIIEPUMEHTAIILHBIX 3a/1a4.

HemeTasnibl 4 MX coeIMHEHU S

OO01ast xapakTepucTuka rajoreHoB. OCOOEHHOCTH CTPOEHUsI aTOMOB, XapaKTEPHbIE
creneHu okucieHus. CTpoeHue U (HU3NUEeCKue CBOMCTBA MPOCTHIX BEIIECTB — TaJIOTCHOB.
XUMHUYECKHE CBOMCTBA HA MPUMeEpeE XJIopa (B3aUMOJICHCTBUE C METAJJIaMU, HEMETaJUIaMH,
niesioyamu). XaopoBoaopon. ConsiHas KUCIOTa, XUMUYECKHME CBOMCTBA, MOJy4YEHHUE,
npuMeHeHue. JlencTBre XJiopa M XJOpOBOJAOPOJA HA OpraHM3M 4YesnoBeka. BakHeimme
XJIOPUJIBI M UX HAXOXKEHUE B PUPOJIE.

O6mas xapakrepuctuka 31eMeHTOB VIA-rpyrimbl. OCOOEHHOCTH CTPOCHUSI aTOMOB,
XapaKkTepHbIe CTeneHu okucieHus. CTpoeHue u pu3nyeckne CBOMCTBA MPOCTHIX BEIECTB
— KHUCJIOpPOJIa U Cepbl. AJUIOTPONHBIE MOJU(PUKAIIUU KUCIOPOJia U Cepbl. XHUMHUECKHE
cBolicTBa cepbl. CepoBOOPO, CTpoeHUe, (PU3NYECKUe U XUMHUECKUEe CBOMCTBA. OKCUJIbI
ceppl KaK TPEACTABUTENIM KHUCIOTHBIX OKcHUIoB. CepHasi KuclIoTa, (QU3NYECKHE W
XUMUYECKHE CBOMCTBa (OOIIME KaK MPEACTaBUTENS Kjacca KHUCIOT U clienu]uueckue).
XUMHUECKHE PEaKInu, JIekKAIINe B OCHOBE MPOMBIIIJIEHHOTO Ccr1oco0a MoMydyeHusi CEpHOU
KUCHO0Thl. [IpumMeHenue cepHoil KUCTOThI. CONM CEPHOM KUCIIOTHI, KAUECTBEHHAs PEAKIIHS
Ha cyhbdar-uon. HaxoxaeHue ceppl U €€ COCIUHEHUN B TMPUPOJE. XHUMHUECKOE
3arpsi3HEHHUE OKPYKAIOLIEH Cpelibl COETMHEHUSIMU CEPBI (KUCIOTHBIE JTOKIH, 3arpsi3HEHUE
BO3]lyXa U BOJOEMOB), CITOCOOBI €T0 MPEIOTBPAIIICHHUS.

OO6mast xapaktepucTika 3eMeHToB VA-rpymnmnbl. OCOOEHHOCTH CTPOEHHUSI aTOMOB,
XapaKTepHbIC CTENEHU OKHUCJIEHUsA. A30T, pacnpocTpaHeHHE B Mpupoje, GU3NYECKue u
XUMHUUYECKue CcBoMcTBa. KpyroBopoT azora B mnpupojae. AMMHUAK, €ro (u3nyeckue u
XUMUYECKHE CBOMCTBA, MOJIydeHHEe W npuMeHeHue. Connu amMMOHHS, UX (U3HUYECKUE U
XUMHUYECKUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakliysi Ha MOHbl aMMOHUA. A30THas
KUCJIOTa, €€ TmoJiyueHue, (U3MUeckue W XUMHUYECKHME CBOMCTBa (00IIME Kak
IpeACcTaBUTENs Kjacca KHUCIOT W crneurduueckue). Mcnonb3oBaHue HUTPATOB M COJIEH
aMMOHMS B KaU€CTBE MUHEPAIbHBIX yI00peHni. XUMHUYECKOE 3arpsi3HEHUE OKPYIKaroIen
cpedbl COCNMHEHUSAMM a30Ta (KUCIOTHBIE JOXAM, 3arpsi3HEHUWE BO3/yXa, MOYBBI M
BogoémoB). Dochop, amtorponnbie Mmoaudukauu docdopa, GU3NUIESCKHIE U XUMUICCKUE



cBoiictBa. Oxcun Qochopa (V) u dochopnas kucinora, QU3NUECKHE U XUMHUYECKUE
CBOIICTBa, mosryueHue. Mcnonap3zoBanue GpocharoB B kauecTBe MUHEPAIBbHBIX y100PEHHIA.

OOmas xapakrepuctuka 31eMeHTOB |V A-rpymmbl. OCOOEHHOCTH CTPOEHHS aTOMOB,
XapaKTepHbIE  CTENEHW  OKHUCIEHMs.  YIJIepoja,  auIOTPOINHbIE  MOAU(UKALUU,
pacmpocTpaHeHue B TpHUpoje, (puMyeckue W XMMHYECKHE CBOMCTBA. AjmcopOIus.
KpyroBopot yrnepona B mpuponae. OKCHABI yriaepoaa, UX (PU3NYECKHE U XUMHUYECKHE
CBOMCTBA, JIECTBHE HA JKUBBIE OPraHU3MBI, MIOJYUYEHHE U MPUMEHEHUE. DKOJIOTHYECKUE
npoOJieMbl, CBsA3aHHbIE ¢ okcujaoM yriaeponaa (1V), rumoresa riio6aabHOrO MOTEIUICHUS
KJIMMaTa, MapHUKOBBIM 3¢ dekT. YrompHas kucimoTa W e€ coid, X (U3HYECKUE U
XUMHUYECKUE CBOMCTBA, MOTy4YeHUE U puMeHeHue. KauecTBeHHas peakius Ha KapOoHaT-
noHbl. Mcrosnb3oBaHue KapOOHATOB B OBITY, MEAMIIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO3SMCTBE.

[lepBoHavasnbHbIE TOHATHS 00 OPraHMYECKUX BEHIECTBAX KaK O COEIMHEHHUAX
yraepoja (MeTaH, 9TaH, JTWJICH, alleTWICH, 3TaHOJ], TIUIEPHH, YKCYCHas KHCIIOTa).
[TpupoHBIE UCTOYHUKH YTIEBOAOPOAOB (YroJib, MPUPOJHBIN Ta3, HEMTH), MPOAYKTHI HX
nepepaboTku (OEH3MH), UX POJIb B OBITY U MPOMBINLUICHHOCTH. [ToHSITHE O OMONOTHYeCcKH
BAKHBIX BEIIECTBAaX: JXHUpaxX, OeJKax, YIJeBOJaxX — M MX pOJId B JKU3HU YEJIOBEKa.
MarepuanbHO€ €TUHCTBO OPTraHMYECKUX U HEOPTaHUYECKUX COCTMHEHUM.

Kpemunii, ero ¢gusnyeckne m XMMUYECKHE CBOMCTBA, MOJIY4YEHHWE M MPUMEHEHUE.
Coenunenusi kpemHusi B npupojie. OOmue npencrasienuss o0 okcuae kpemuus (1V) u
KpeMHHUEBOU KuciioTe. CHIMKAThl, UX HCHOJIb30BAaHUE B OBITY, B MPOMBIIIIEHHOCTH.
Baxueiiimue crpoutenbHble  MaTepualibl:  K€paMuKa, CTEKJIO, IIEMEHT, OeTOH,
xene300eToH. [IpobmeMbl 0€30MacHOTO HMCHOJIB30BaHUSI CTPOUTENIBHBIX MAaTEpUAIOB B
ITOBCEHEBHOM KU3HHU.

Xumuueckuii IKCnepumenm:

H3yuyeHHEe OOpa3l0B HEOPraHUYECKUX BEIIECTB, CBOMCTB COJISHOW KHUCIIOTHI,
MIPOBEICHUE KAYECTBEHHBIX PEAKIMi Ha XJIOPUA-UOHBI M HAOJIOJCHHE NPU3HAKOB HX
MPOTEKAaHUSI, OMBITHI, OTPAXKAIOMINE (PU3NUECKHE U XUMUYECKUE CBOMCTBA raJOTEHOB U MX
COEIMHEHHH (BO3MOKHO MCIOJIb30BaHUE BUEOMATEPUATIOB), O3HAKOMJIEHUE C 00pa3laMu
XJIOpUZ0B (rajJoOTeHHUJIO0B), O3HAKOMJICHHE C oOpaslamMu cepbl U €€ COeIUHECHUSIMU
(BO3MOKHO HCTMOJIb30BAHUE BUJIEOMATEPUATIOB), HAOJIOJACHUE IMpolecca OOYTIIUMBAHUS
caxapa IoJ JEMCTBUEM KOHUECHTPUPOBAHHOW CEPHOM KHCIIOTBHI, U3YYECHUE XHUMUYECKHX
CBOMCTB pa30aBJICHHOM CEPHOM KHCIOTHI, MPOBEJACHUE KA4YeCTBEHHOW peakluu Ha
cyibdar-uoH U HaOIOEHHE MPU3HAKA €€ MPOTEKAHMS, O3HAKOMIICHHE C (DU3NUECKUMU
cBoMcTBamMM a3ota, ¢dochopa U UX COECOAUHEHUU (BO3MOXKHO HCIOJIb30BaHUE
BUJIEOMATEPHAIIOB), oOpasmamMu a30THbIX W (HOChHOPHBIX yAOOpEHHH, TOIydeHHE,
coOupaHue, paclo3HaBaHWE W U3YyUYEHHE CBOICTB aMMHaKa, NMPOBEICHUE KayeCTBEHHBIX
peaknuii Ha MOH aMMOHUS W (ochaT-WOH W M3YYCHHE NPU3HAKOB WX TPOTEKAHWS,
B3aMMOJICUCTBUE KOHIUEHTPUPOBAHHOM A30THOM KHCJIOTBI C Menblo (BO3MOXHO



UCIIOJIb30BAaHUE BHUIEOMATEPUATIOB), H3YYEHUE MOJENEH KPUCTAUIMYECKUX PEIIETOK
anMasa, rpaduta, (yiaepeHa, O3HaKOMJICHHE C MPOIIECCOM aacopOIMH PacTBOPEHHBIX
BEIIECTB aKTUBUPOBAHHBIM YIJIEM U yCTPOWCTBOM IPOTHBOTrasa, MojlyueHue, cooOupaHue,
pacro3HaBaHUE W HM3YYEHUE CBOMCTB YIJIEKHCIOrO Tra3a, MPOBEACHUE KAaYeCTBEHHBIX
peakuuii Ha KkapOOHAaT W CWJIMKAT-MOHBI W M3yY€HHE NPU3HAKOB X NPOTEKAHMS,
O3HAKOMJIEHME  C  NPOAYKIMEHM  CWIMKATHOM  IPOMBIIIICHHOCTH,  PEIICHUE
AKCIIEPUMEHTAIIBHBIX 33/1a4 10 TeMe « BakHEeNIIne HEMETAJUIbl U UX COCAUHECHUSD).

MeTaJiibl 1 X COeIMHEHU S

OO01masi XapakTepucTUKa XUMHUYECKHX 3JIEMEHTOB — METaUIOB Ha OCHOBAHUM HX
nonoxeHus B Ilepuonnueckoin cucreMe xuMuueckux ieMeHToB [[. M. MenneneeBa u
ctpoeHuss aroMoB. CTpoeHue MeTauioB. Mertaumueckass CBS3b M MeETaJUIMYECKas
KpUCTAUIMYECKAsd PEIIETKA. OJIEKTPOXMMHYECKUUA DA HANPSOKEHUH  METAJIIOB.
duznyeckre U XUMUUYECKHE CBOWCTBA MeTauioB. O0IIMe criocoObl MOTyYeHUsI METAILIOB.
[ToHsiTHE O KOPPO3UHM METAIOB, OCHOBHBIE CIOCOOBI 3alTUTHI UX OT KOoppo3uu. CIuiaBbl
(cTainp, 4yryH, JIOPATIOMUAHUAN, OpOH3a) U UX IPUMEHEHHE B ObITY U IPOMBIIIIEHHOCTH.

[llemoynple MeTaJuibl: MOJIOKEHHWE B llepmoandeckod CUCTEME XUMHUYECKHUX
sanemeHToB JI. WM. MeHneneeBa, CTpOEHHE HX AaTOMOB, HAXO0XIAEHUE B TMPHUPOE.
duznyeckue W XUMHYECKHE CBOWCTBa (Ha mpumepe HaTpus W Kamusi). OKCuabl U
TUAPOKCUIBI HATPUS U Kanus. [I[puMeHeHre meI0uYHbIX METAJIOB U X COCITUHEHUIA.

[[lenoyHO3eMENBbHBIE METAUIBI MarHU M KaJbIUMU: MOJOKEeHUE B llepmoamueckon
cucteMe xumuueckux sneMeHToB . . MenaeneeBa, cTpoeHne X aTOMOB, HAX0XK/IEHUE B
npupone. Pusnyeckue M XUMHUUYECKHE CBOWCTBA MArHus W Kaublusd. Baxneunmue
COEIMHEHUs] Kalblus (OKCHUI, THAPOKCHA, coiu). JKECTKOCTh BOJABI M CIOCOOBI €&
YCTpPaHECHUS.

AmomuHui: nosioxkenue B [leproanueckoil cucteMe XxuMudeckux 3yeMmeHToB /. 1.
MeHnneneeBa, CTpOEHHE aTOMa, HAXOXKICHWE B npupone. PU3NUEeCKMe U XUMHUYECKHE
CBOMCTBa atOMUHMSI. AM(POTEpHBIE CBOMCTBA OKCUA U TUAPOKCH 1A aTFOMUHMSL.

Kenezo: nonoxenune B Ilepuomnueckon cucreme xumudeckux snemeHtoB . .
MeHnneneeBa, CTpOEHUE aTOMa, HAxXOXKIE€HHE B mpupone. dusznueckue U XUMUYECKHUE
cBoiicTBa xene3a. Oxkcunbl, ruapokcubl U conu xenesa (1) u xeneza (1), ux cocras,
CBOMCTBA U NOJYYEHHUE.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHUE C O0pa3llaMd METaJUIOB U CIIABOB, WX (PU3NYECKUMH CBOMCTBAMH,
U3YYEHHE  pE3yJIbTaTOB  KOPPO3WHM  METAJUIOB (BOBMOXKHO  HUCIOJIb30BaHUE
BUJICOMATEPUAIIOB), OCOOCHHOCTEHM B3aMMOJICHCTBUSI OKCHJA KaJblIUs U HATPHUS C BOJOH
(BO3MOKHO HCIIOJIB30BaHUE BUACOMATEPHUAIIOB), HCCIEIOBAHUE CBOMCTB >KECTKOW BOJIBI,
polecca rOpeHHsl XKeje3a B KUCI0poae (BO3MOXKHO HCIIOJIb30BaHUE BUAEOMATEPUATIOB),
MPU3HAKOB MPOTEKAHUsI KAUECTBEHHBIX PEAKIMil HA MOHBI: MarHus, KaJiblUs, aJIOMUHUS,
nuuka, skene3a () u xenesza (Ill), meau (Il), HaGmaroneHne W omucaHue MPOIIECCOB



OKpalllMBaHUs IJIAMEHU MOHAMHU HATpHsl, Kalausd U KaJbLUs (BO3MOYKHO HCIIOJIb30BAaHUE
BUJICOMATEPHUAIIOB), HCCIIEIOBaHNE aM(pOTEPHBIX CBOWCTB THUIPOKCHUAA QITIOMUHUS H
TUAPOKCHJIA IMHKA, pEIIEHUE IKCIIEPUMEHTAIBHBIX 33/1a4 10 TeMe «BaxxHeiine Metasisl
U UX COCIMHEHUS.

XuMHS U OKPYKaKLIas cpeaa

BemecTtBa w Mmarepuansl B IIOBCEJIHEBHOM JKM3HM 4YelnoBeka. besomacnHoe
UCIIOJIb30BAHUE BEIIECTB W XWMHYECKHX peakiuuid B ObiTy. IlepBag mnomoimps mnpu
XUMHYECKUX 0KOTaX U OTPaBJICHUSX.

XUMHUECKOE 3arpsi3HEHHE OKpyKawmled cpeasl (mpenenbHas — JOMyCTUMAas
KoHIleHTparusi BemniectB, gaitee — II[JIK). Ponb xumMum B pemieHUU 3KOJOTUYECKHX
npooIeMm.

Xumuueckuii IKCnepumMeHm:

u3ydyeHue oO0pa3loB MaTepuajoB (CTEKJIO, CIUIaBbl METAJIOB, MOJMMEpPHbIE
MaTepHabl).

Mesicnpeomemmuoie cea3u

Peanmnszannss MeXnpeaMETHBIX CBA3CH IpU  H3YyYEHUM XUMUH B 9 Kiacce
OCYULIECTBJISIETCS YEPE3 UCIOJIb30BAHUE KAaK OOIIMX €CTECTBEHHO-HAYUHBIX MOHATHN, TaK U
HOHATHUH, SBIIOIIMXCA CUCTEMHBIMU JUISL OTJIEIBHBIX MPEIMETOB €CTECTBEHHO--HAy4YHOIO
LUKJIA.

OO1Me ecTeCTBEeHHO-HAYYHbIE MOHATUSA: HAyYHbIM (pakT, TMIIOTE3a, 3aKOH, TEOpus,
aHanu3, CHUHTE3, Kilaccuukauus, TMNEePUOJAUYHOCTh, HAOIIOJEHHE, SKCIEPUMEHT,
MOJICJIMPOBAaHUE, HM3MEPEHUE, MOJIEJb, SBJICHHUE, MApPHUKOBBIA 3P EKT, TEXHOJIOrus,
MaTepuaIbl.

®duznka: maTepusi, aroM, 3JIEKTPOH, MPOTOH, HEWTPOH, WOH, HYKJIWJ, H30TOIIbI,
PaAMOAKTUBHOCTh, MOJIEKYJIA, JJIEKTPUYECKU 3apsil, MPOBOAHUKHU, MOIYIPOBOJIHUKH,
TUAJIEKTPUKH, (POTORIIEMEHT, BEUIECTBO, TENO, 00BEM, arperaTHOe COCTOSIHUE BEIECTBa,
ras3, pacTBOp, PAacTBOPUMOCTb, KpHUCTAJUIMUECKass peIeTka, CIUiaBbl, (U3NUYECKUE
BEJIMYUHBI, €JAWHUIBI W3MEPEHUs, KOCMHUYECKOE NPOCTPAHCTBO, IIJIAHETHI, 3BE3MBL,
ComnHize.

buonorus: ¢ortocunres, apixaHue, Ouocdepa, SKOCUCTEMA, MHUHEPAIbHbBIE
yI00pEeHHs, MUKPO3JIEMEHTBI, MAKPO3JIEMEHThI, TUTATEIbHbIEC BEILIECTBA.

['eorpadus: armocdepa, tumpocdepa, MUHEpabI, TOPHBIE MOPOBI, TOJE3HBIC
VICKOITa€MBbIE, TOILJIMBO, BOJHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOTPAMMBI 11O XUMHUHU
HA YPOBHE OCHOBHOI'O OBILIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yJbTaThl OCBOEHHUSI MPOrPaMMbl OCHOBHOTO OOIIEro oOpa3oBaHUs
JIOCTUTAIOTCSI B XOA€ OOydYeHUsT XMMUU B EAUHCTBE Y4YEOHOW M BOCIHMTATEIBHON
JESATEIBHOCTH B COOTBETCTBUM C TPAAULIMOHHBIMU POCCUICKUMHU COLMOKYJIbTYPHBIMU U
JyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMH, NIPUHATHIMU B OOLIECTBE MpaBUIAMH U HOpMaMu
MIOBEJICHUS U CIIOCOOCTBYIOT MPOILIECCAM CaMOIO3HAHMSI, CAaMOPA3BUTHS M COLUATM3AIIU
00yJaronuxcsl.

JIM4HOCTHBIE Pe3yJIbTAThl OTPAXKAIOT TOTOBHOCTh O0YYAIOIIMXCA PYKOBOACTBOBATHCS
CHUCTEMOM MO3UTUBHBIX IEHHOCTHBIX OPUEHTALUNA U PACIINPEHUE ONBITA IEATEIBHOCTH Ha
€€ OCHOBE, B TOM YHCJIE B YACTH:

1) maTpuoOTHYECKOT0 BOCTIUTAHNS

LHEHHOCTHOTO OTHOIIEHHUSI K OTE€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U
HAay4YHOMY HACJIEUIO, TOHUMAHUS 3HAYEHUSI XUMUYECKON HAYKH B KU3HU COBPEMEHHOTO
oOmiecTBa, CHOCOOHOCTH BJaA€Th JIOCTOBEPHOW HMH(OpManMed O MepeaoBbIX
JNOCTHIKEHHSIX M OTKPBITHUSX MHPOBOM M OTEYECTBEHHOW XMMHM, 3aMHTEPECOBAHHOCTH B
HAy4YHBIX 3HAHUAX 00 yCTPOICTBE MUpa U OOIIECTBA;

2) rPaKAaHCKOr0 BOCIUTAHMS:

IIPENCTABIICHHS O COLMAJIBHBIX HOPMax W IMPaBUJIaX MEXJIMYHOCTHBIX OTHOLIEHUH B
KOJUIEKTUBE, KOMMYHUKAaTHBHOM  KOMIETEHTHOCTH B  OOIIECTBEHHO  IOJIE3HOMH,
y4e0HO-UCCIIEeI0BATENbCKOM, TBOPUECKON M JIPYruX BUAAX AEATEIbHOCTH, TOTOBHOCTU K
Pa3HOO0Opa3HOW COBMECTHOM JEATEIbHOCTH MPHU BBINOIHEHUH YY€OHBIX, TO3HABATEIbHBIX
3a/lay, BBIMOJHEHUH XHUMHUYECKUX OKCIIEPUMEHTOB, CO3JaHUU YYEOHBIX IPOEKTOB,
CTpEeMJICHUS K B3aWMOIIOHMMAaHWIO W B3aHMOIIOMOIIM B TMpoOllecce ITOM Yy4ueOHOM
NEATEIbHOCTH, TOTOBHOCTH OLICHMBATh CBOE MOBEICHHUE U MOCTYIIKM CBOMX TOBApHILEH C
NO3ULMKA HPABCTBEHHBIX M TMPABOBbIX HOPM C YYETOM OCO3HAHUS TMOCIEIACTBUN
MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 TIO3HAHUSI

MHUPOBO33PEHUYECKHE TMPEJCTABICHUS O BEIIECTBE M XUMHUYECKOM peakUuy,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U COCTABJISIFOLINE OCHOBY IS
NOHUMAaHUsl CYIIHOCTH HAyYHOM KapTUHBI MHUpA, MPEACTaBICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHSI MPUPOIbI, B3aUMOCBS34X YEJIOBEKa C MPUPOAHOU CpPenoil, O
POJIM XMMHUH B IO3HAHUU ITUX 3aKOHOMEPHOCTEN;

MIO3HABATEJIbHBIE MOTHBBI, HAIIPABJIECHHBIE HA MOJIYYEHUE HOBBIX 3HAHUI MO XUMUH,
HEOOXOUMbIE JIJIsi OOBSICHEHUSI HAOJIOIaeMBIX MPOLIECCOB U SBJICHUH, MMO3HABATEIILHOM,
MH(POPMALIMOHHON U YUTATENIbCKOM KYJbTYPBI, B TOM UHCJIE HAaBBIKOB CaMOCTOSITENIbHOM
paboThl ¢ y4eOHBIMU TEKCTaMH, CIIPABOYHOM JIUTEPATYpPOH, JOCTYIHBIMU TEXHUYECKUMU
cpeacTBaMu MH(POPMAITMOHHBIX TEXHOJIOTHIA;



UHTEpEC K O0YyUYEHUIO U MO3HAHUIO, TI0003HATENIbHOCTh, TOTOBHOCTh U CIIOCOOHOCTh
K CaM000pa30BaHUIO, TPOEKTHOW U HCCIEAOBATEIICKON NIEATEIbHOCTH, K OCO3HAHHOMY
BBIOOPY HAINPABIEHHOCTH U YPOBHS OOY4YEHHS B JAJIbHEHUILIEM;

4) ¢popMuUpOBaHUS KYJbTYPHI 3I0POBb:

OCO3HAHME LEHHOCTH >W3HHM, OTBETCTBEHHOIO OTHOLIECHUS K CBOEMY 310pPOBBIO,
YCTaHOBKH Ha 3[OPOBBIA 00pa3 >KM3HU, OCO3HAHUE TMOCIEACTBUI U HENMPUITHE BPETHBIX
OpuBbIUEK  (YNOTpeOJEHUsT  ajuKorojs, HapKOTHUKOB, KYpPEHHsA), HEOOXOAMMOCTU
coOroeHHsI TpaBuil 0€301aCHOCTHU IpU 00pallleHNU ¢ XUMUYECKUMU BEIIECTBAMHU B OBITY
Y PEAIBHOM KU3HU;

5) TpyA0BOr0o BOCIIHTAHUSI:

UHTEpPEC K MPaKTUYECKOMY H3Y4YEHUIO Mpodeccuil U TpyAa pazaudyHOro poja,
yBaXEHUE K TPYyAYy U pe3yjpTaTaM TPYAOBOW IESATEIBHOCTH, B TOM YHUCJIE HAa OCHOBE
OPUMEHEHUS NPEIMETHBIX 3HAHUM [0 XWMHUHU, OCO3HAHHBIA BBIOOP WHAMBHUIYAJIBHOM
TPACKTOPUM MNPOAODKEHHUS OOpa3oBaHMsi C YYETOM JIMYHOCTHBIX HMHTEPECOB U
CIIOCOOHOCTHM K XHMHH, OOIIECTBEHHBIX HWHTEPECOB M TNOTPEOHOCTEH, YCHEIIHOU
npo(eCcCUOHANBHON JEATEIbHOCTH W Pa3BUTHS HEOOXOAMMBIX YMEHUH, TOTOBHOCTH
aJanTHPOBAThCA B MPOPECCUOHANBHON CPEE;

6) IK0JI0THYECKOT0 BOCIIUTAHUS:

HKOJIOTUYECKU 1€IeCO00pa3HOE OTHOUIEHHE K MPUPOJE KaK MCTOUYHUKY JKM3HU Ha
3emiie, OCHOBE €€ CyIEeCTBOBAaHWUsS, NMOHMMAHHME LIEHHOCTH 370POBOrO0 U 0€30MacHOro
oOpaza JKW3HHM, OTBETCTBEHHOE OTHOUIEHHWE K COOCTBEHHOMY (DU3UYECKOMY U
NICUXUYECKOMY 3/10pOBbIO, OCO3HAaHHE IIEHHOCTH COOIIOACHUS TMpaBui O€30MacHOro
NOBEJICHUs NpU paboTe C BEIIECTBAMH, a TAKXKE B CUTYaALUAX, YTPOKAIOUIUX 3/JOPOBBIO U
JKU3HHU JIFOEH;

CIIOCOOHOCTH MPUMEHSThH 3HAHUS, MMOTyYaeMble MIPU U3YUYEHUU XUMUU, ISl PELICHUS
3a/1a4, CBS3aHHBIX C OKpYXKAlOWIEW IPUPOAHOM CpENOM, JUIsl TOBBIIMIEHUS YPOBHS
HKOJIOTUYECKOMN KYJIbTYphl, OCO3HAHMSI TJI00AJIBHOIO XapakTepa 3KOJOTHYECKUX MpolieM
Y IIyTeW UX PELICHUs MOCPEACTBOM METOJOB XUMHH, SKOJOTHYECKOTO MBIIUICHUS, YMEHUS
PYKOBOJICTBOBAThCSI UM B MTO3HABATEIbHON, KOMMYHUKATUBHON U COLIMAIIBHON MTPAKTHUKE.

METANPEJMETHBIE PE3YJIBTATHI

B cocraBe MeranpeaMETHBIX pe3yIbTaTOB BBIACISIOT 3HAUUMbIE 1JI11 (POPMUPOBAHUS
MUPOBO33pEHUSl OOIIEHAYYHbIE TOHATHS (3aKOH, TEOpHs, MPUHIMUI, TUIOTe3a, (akKT,
CUCTEMA, MPOLECC, IKCIEPUMEHT M JPYroe.), KOTOPbIE HMCMOIB3YIOTCI B €CTECTBEHHO-
HAy4YHbIX YYEOHBIX MpEeAMETaX M IO3BOJIAIOT HAa OCHOBE 3HAHUWA M3 ATHUX MNPEIMETOB
dbopMHpOBaTh MPEACTABICHUE O LIEJIOCTHOM HAy4HOW KApTUHE MUpPA, U YHUBEPCAIbHbIC
yueOHble JAeicTBUs (MO3HABATENbHbIE, KOMMYHHKAaTHUBHBIC, PETYJISTUBHBIE), KOTOPHIE
oOecrieunBarOT (POPMUPOBAHHWE TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHMPOBAHHUIO U
OCYIIECTBIICHUIO yUEOHOMN AESITETbHOCTH.

ITo3HaBaTe/IbHbIC YHUBEPCAJIbHbIC Y4eOHbIE 1eiiCTBUSA



ba3oBble JJoruyeckue A1eMcTBUA:

YMEHHUSI UCIIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUU 3HAHUIA:
pPacKpbIBaTh CMBICII XUMHUYECKUX TMOHSITUM (BBIACISITh HMX XapaKTepHbIE IPU3HAKU,
yCTaHaBJIMBAaTh B3aUMOCBS3b C JPYTUMH TOHATHSAMH), MCIOJIB30BaTh TIOHATHS IS
00BSICHEHUSI OTJEIbHBIX (PAKTOB U SBJICHUHN, BHIOMPATh OCHOBAHUS WU KPHUTEPHUH IS
KIaccu(UKAIM  XUMHUYECKUX BEIIECTB M XHMHYECKUX PEaKIHWi, yCTaHaBIUBATH
MPUYUHHO-CJICJCTBEHHbIC CBSI3M MEXJYy OOBEKTAaMU H3YyUYECHUS, CTPOUTH JIOTUYECKHUE
paccyxaeHus (MHAYKTHUBHBIC, JEIyKTUBHBIC, TI0 aHAJIOTHUH), JeJaTh BBIBOJABI U
3aKJIIOYEHHUS,

yMEHHE TPUMEHATH B  TIpoIlecce TO3HAHMS TMOHATUA  (IpeAMETHhIE W
METaNnpeIMETHbIC), CUMBOJIMYECKUE (3HAKOBBIE) MOJCIH, HCIOJb3YEMbIE B XHUMUH,
npeoOpa3oBbIBATh IMIMPOKO NPUMEHSEMbIE B XUMHUU MOJCJIBbHBIC MPEICTABICHUS —
XUMHUYECKUH 3HAK (CUMBOJI 3JIEMEHTA), XUMHUYecKas (opMyJsia U YpaBHEHHE XUMHUYCCKOU
peakIiuyu — TMpHU PelIeHUH Y4eOHO-IO3HABATENIbHBIX 3a7ad, ¢ yU4ETOM ATHUX MOJIEIbHBIX
MPEACTABICHUM BBIABJISAT, M XapaKTEpU30BaTh CYIICCTBEHHBIC MPU3HAKU H3y4aeMbIX
O0BEKTOB — XHWMHMUYECKHUX BEIIECTB U XUMHUYECKUX pEaKIui, BBISIBIATH OOIIUE
3aKOHOMEPHOCTH, MPUUYUHHO-CJICICTBEHHbIE CBA3M M MPOTUBOPEUUS B H3y4YaeMbIX
npoleccax v siBICHUSX.

ba3oBble ncciieoBarTe/IbCKHe AeiiCTBUS.

YMEHHE HCTOJb30BaTh MOCTABJICHHBIE BOMPOCHI B KAU€CTBE MHCTPYMEHTA MO3HAHUS,
a TaKKe B KaueCTBE OCHOBBI /i1 ()OPMHUPOBAHUS TUIOTE3bI MO MPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CYKJICHUI;

NpUOOpETEHUE OIbITa TI0 INJIAHUPOBAHMIO, OpraHU3alldd MW  MPOBEICHUIO
YYCHUYCSCKUX IKCIIEPUMEHTOB, YMEHHE HAOIOJATh 3a XOJ0M IIPoIecca, CaMOCTOSTEILHO
IPOTHO3UPOBATh €r0 Pe3yibTaT, ((OPMYyIUPOBATH 000OIIEHUS U BBIBOJIBI 1O pe3yJibTaTaM
MPOBEJEHHOTO OMbITA, UCCIEOBAHUS, COCTABIISITH OTUET O MPOJICIAaHHOM padoTe.

Pabora c nundopmanueii:

yMEHUE BBIOWpaTh, aHAJTU3UPOBATh U MHTEPIPETUPOBATH UHHOPMAITUIO PA3TIUYHBIX
BUJIOB U (OpM TPEACTaBICHUS, TOJIy4aeMyl W3 pPa3HbIX HCTOYHUKOB (HAY4YHO-
NONyJISIpHAsT JUTEpaTypa XUMHUYECKOTO COAEP)KaHUs, CIPABOYHBIE IOCOOUS, PECYpChI
HNHTepHeTa), KpUTUYECKU OIEHUBATH MTPOTUBOPEUYUBYIO U HEIOCTOBEPHYIO HHGOPMAIIUIO;

YyMEHUE TPUMEHSTh Pa3IHYHbIE METOJBI M 3alpoChl MPU TIOWCKE W OTOOpe
uH(OpPMAITUU U COOTBETCTBYIOIIUX JTAHHBIX, HEOOXOIUMBIX ISl BBITIOJTHEHUS YUEOHBIX U
MO3HABATENbHBIX 3a7a4 ONpPEACJIEHHOTrO THMa, MPUOOpETeHUE OombiTa B 00JacTH
WCIIOJI30BaHUsl UHPOPMAITMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHM, OBJIAJICHUE KYJIbTYPOH
aKTHBHOTO MCIIOJIb30BAHUS PA3IUYHBIX IMOMCKOBBIX CHCTEM, CaMOCTOSTEIIBHO BBIOMPATH
ONTHUMANBbHYI0 (GOpMy TpeACTaBiICHUS WHGOPMAIMM W WUTFOCTPUPOBATH periacMbie
3a/ladyd HECJIOKHBIMH CXEMaMH, JIuarpaMmamu, Apyrumu QopMamu Tpadukd U HX
KOMOHMHAIUSIMU,



YMEHHE HCIOIb30BaTh U aHAIM3UPOBATH B MpoIiecce Y4eOHOM U UCCIeI0BaTENbCKOM
JESTENIbHOCTH HMH(OpPMAIMIO O BIUSHUU MPOMBIIUIEHHOCTH, CEJIbCKOTO XO34WCTBA U
TPAHCIIOPTA HA COCTOSTHUE OKPYKAIOWIEW NPUPOJHON CPEIBI.

KoMMyHUKAaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIEC 1eHCTBHS:

YMEHUS 3a/aBaTh BOMNPOCHI (B XOJe Auaiora U (MJM) IUCKYCCHM) IO CYIIECTBY
oOcyxxmaemMoil TeMbl, (OPMYIUPOBATH CBOM MPEAJIOKEHUS OTHOCHUTEIHHO BBITIOTHEHHS
MPEIIOKEHHOW 3a]1a4u;

YMEHHUS MPEACTABIATh MOJYUYEHHBIE PE3YyJIbTAaThl IMO3HABATEIBHON JESATEIBHOCTH B
YCTHBIX M NHUCBMEHHBIX TEKCTaxX; JeNaTb NPE3CHTAIMI0 pe3YyJbTaTOB BBIIOJIHEHUS
XUMHUYECKOTO 3KCIepuMeHTa (1abopaToOpHOro oOrmbiTa, JabopaTopHOM paboOThl 1O
UCCJIEI0BAHUIO CBOMCTB BEUIECTB, y4€OHOTO IPOEKTA);

YyMEHUSI  y4eOHOro  COTPYJHHYECTBA CO  CBEPCTHUKAMHM B  COBMECTHOM
IIO3HABATEJIbHOM M HCCIIEOBATEIbCKON JIEATEIBHOCTH INPHU PEIICHWH BO3HUKAIOIIMX
npobsieM Ha OCHOBE yué€Ta OOIIMX MHTEPECOB M COIJIACOBaHMS MO3ULMN (00CYyKIeHUS,
OOMEH MHEHMSIMH, «MO3TOBbIE€ IUTYpPMbI», KOOPJAHMHALIMS COBMECTHBIX JIEUCTBHIA,
onpeaereHrue KPUTEPUEB MO OIIEHKE KaueCTBA BHIMOIHEHHOW paOdOThI U IpyTHE).

PerynsiTuBHbBIE YHHBepcaJbHbIe y4eOHbIe NeiCTBHSA:

YMEHUE CaMOCTOATEIBHO  OINpEACNATh LEIU  JACATENbHOCTH, IUIAaHUPOBAThH,
OCYIIECTBJISITh, KOHTPOJIMPOBATbh M MpPU HEOOXOIWMOCTH KOPPEKTHUPOBATH CBOKO
NesATEIbHOCTh, BBIOMpAaTh HauOosiee H(P(EKTUBHBIE CHOCOOBI pEIICHUsS YYEOHBIX U
MIO3HABATEIbHBIX  3a/1ad, CaMOCTOSATEJIbHO  COCTaBJISATh  WIM  KOPPEKTUPOBATh
IIPEJIOKEHHBIM AJITOPUTM JEUCTBUM MHPHU BBIIIOJHEHUU 3aJaHUNA C YYETOM IOJIYyUECHUS
HOBBIX 3HaHUN 00 H3y4yaeMblX OOBEKTaX — BEIIECTBAX M pEaKUHUsAX, OLEHUBATh
COOTBETCTBUE IIOJIy4YEHHOIO pE3yJibTaTa 3asBJICHHOM LEIW, YMEHHE HCI0JIb30BaTh U
aHAJM3UPOBATh KOHTEKCTHI, PEIJIAracMbIE B YCIOBUU 3a1aHUM.

MNPEAMETHBIE PE3YJIBTATBI

B cocraBe mpeIMETHBIX pe3yJIbTaTOB IO OCBOEHHUIO 00S3aTEIbHOTO COJEp KaHus,
YCTaHOBJICHHOTO JIaHHOUM enepanbHol pabodeil mporpaMMoi, BBIJCISIIOT: OCBOCHHBIC
0o0yJarouMMucs Hay4YHbI€ 3HAHUSA, YMEHHUS M CHOCOOBI JEUCTBU, cnenupuyeckue as
npeaMeTHON 00nacTh «XUMUs», BUJbI JEATEABHOCTH IO MOJYYEHUIO HOBOI'O 3HAHHUSI, €r0
UHTEpHpETalnl, NPeoOpa30BaHUI0 M TMPUMEHEHUIO B PA3JIMYHBIX YYEOHBIX U HOBBIX
CUTyaILUsX.

K xonmy oOyuenuss B 8 kuacce mpeaMmeTHbIE pe3ynbTaThl Ha 0a30BOM YpOBHE
JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYYAIOIINXCS YMEHUM:

e pacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKHX [MOHSATUH: aToM, MOJIEKyJa,
XUMHUYECKUN DJIEMEHT, IPOCTOE BEIIECTBO, CIIOKHOE BELIECTBO, CMECh
(omHOpOAHAs M HEOJHOPOJHAs), BAJICHTHOCTb, OTHOCHUTENIbHAS aTOMHas H
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpPHAs Macca, MaccoBas
JI0JI1 XMMUYECKOTO 3JIEMEHTa B COCIMHEHUHU, MOJIIPHBIN 00bEM, OKCHI, KUCTIOTA,



OCHOBAHHUE, COJIb, AIEKTPOOTPUIIATENHLHOCTh, CTENEHb OKUCICHHUS, XUMHUYECKas
peakiys, Kiaccu(uKaIus peakiuii: peakiuy COSANHCHUS, PEAKIIUHA Pa3I0KEHUS,
peakuy 3aMENICHHs, Peakiuu OOMEHa, JK30- M JHIOTCPMUUYECKHUE PEaKIIHH,
TerIoBo 3((dexT peakuuu, sAPO aroma, dIEKTPOHHBIM CJIOW aToma, aToOMHas
opOuTaNb, paauyc aroMa, XHWMHUYECKass CBs3b, TOJSpHAsT M HEMOJspHAs
KOBaJICHTHAsl CBS3b, MOHHASI CBSA3b, MOH, KATUOH, aHUOH, PacTBOP, MaccoBasi J10J1s
BelllecTBa (IIPOLICHTHAsI KOHIIEHTpPAIUsi) B paCTBOPE;

WJUTKOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XMMHUYECKUX MOHATUNA U MPUMEHSTH
9TU MOHATHUS MIPU ONMCAHUU BEILIECTB U UX MPEBPAILLICHHUII;

UCIIOJIb30BaTh XMMHUYECKYI0 CHUMBOJIMKY JJIsi COCTaBlIeHHUS (POpMyIN BELIECTB U
YPaBHEHUN XUMUYECKUX PEAKLUN;

ONPENIENATh BAJICHTHOCTh aTOMOB AJIEMEHTOB B OMHAPHBIX COCTUHEHUSX, CTETICHb
OKHUCJICHHS JIEMEHTOB B OMHAPHBIX COCAMHEHMSX, PUHAICKHOCTh BEIIECTB K
ONpEeICIEHHOMY KJIacCy COCAMHEHHM 1Mo ¢opMmyrnaM, BHJ XUMUYECKON CBS3H
(KOBaJICHTHAsl ¥ MOHHAs1) B HEOPTraHUYECKUX COCIUHECHUSX;

packpeiBaTh  cmbicn  Ilepumommueckoro  3akona J[. WM.  MeHneneesa:
JIEMOHCTPUPOBATh  MOHMMAaHWE  IMEPUOJUYECKOM  3aBUCUMOCTH  CBOMCTB
XUMUYECKUX JIEMEHTOB OT UX IMOJOKEeHUS B llepnoanueckoil cucreme, 3aKOHOB
COXpPAaHEHHMSI MacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO
Y4E€HUS, 3aKOHAa ABOTAIpO;

OMHUCHIBATh M XapakTepu3oBaTh TaOnMuHyro (opmy llepuoandeckoit cucTeMbl
XUMUYECKUX DJIEMEHTOB: pa3inyaTh MOHATUS «TJIaBHas nmoarpyrmmna (A-rpynmna)» u
«mobounas noarpynmna (b-rpymnma)», mansie U OOJBIINE TEPHOBI, COOTHOCHUTH
o0o3HaueHusi, KOTOphle wuMeroTca B Tabnuie «llepuoguueckas cucrema
xuMudeckux sneMeHToB [[. M. MeHneneeBa» ¢ YMCIOBBIMU XApAKTEPUCTUKAMHU
CTPOEHHUSI aTOMOB XMMHYECKUX 3JEMEHTOB (COCTaB W 3apsj sjpa, 0O0IIee YHCIIO
AJIEKTPOHOB U pACTIPEIETICHUE UX IO JIEKTPOHHBIM CIIOSIM);

KIacCU(PUIMPOBaTh  XMMHUYECKHE DJICMEHTHI, HEOPTraHWYECKHUE  BEIIECTBA,
XUMHUUYECKUE peakiuu (10 YUCIY M COCTAaBy yYacTBYIOIIMX B PEAKIMU BEIIECTB,
1o TeroBomy 3 PexTy);

XapakTepu3oBaTth (OMHUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA  BEIIECTB
pPa3JIMUHBIX KJIACCOB, MOATBEPXKIAs OMNHUCAHUE NPUMEPAMU MOJICKYJISIPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMUYECKUX PEAKIINN;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTU OT HX Kaye€CTBEHHOTO
COCTaBa, BO3MOXXHOCTH MPOTEKAHUS XUMHUYECKUX MPEBpAIeHUNd B Pa3IMYHBIX
YCIIOBUSIX;

BBIYUCIISITH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAacChl BEIIECTB,
MacCOBYIO JIOJIF0 XUMHUYECKOTO 3JIeMEHTa Mo (opMyse COEAUHEHHS, MaCCOBYIO



JIOJIF0 BELIECTBA B PAcTBOPE, MPOBOJUTH PACYETHI MO YPABHEHHIO XUMHUYECKON

pCaKIuy;
NPUMCHATh OCHOBHBIC OICpAIlM MBICIUTCIIEHON JCATCIIBHOCTH — aHalIW3 W
CHUHTE3, CpaBHEHHUE, 0000IIEeHNEe, CUCTEMATH3aIINI0, KIIACCH(UKAIINIO, BHISBICHHC
MPUYHHHO--CIICICTBEHHBIX CBS3¢ — I M3y4YEHUS CBOWCTB BECIIECTB U

XUMHUYECKUX PEaKIIMii, eCTECTBEHHO-HAYYHBIE METO/IbI MIO3HAHUS — HAOJI0CHHE,
U3MEPEHUE, MOACIUPOBAHUE, IKCTICPUMEHT (PEAJIbHBIM U MBICIICHHBIN );
CJIeIOBaTh IMpaBUjaM IIOJIb30BaHUS XMMHYECKOW TMOCyaod U 1abopaTOpHBIM
000pyZI0BaHUEM, a TAK)KE MpaBUJIaM OOpaIlleHUs C BEIIECTBAMU B COOTBETCTBHH C
WHCTPYKIUSIMA TIO BBINOJHEHUIO JIA0OPATOPHBIX XMMHUYECKUX OIBITOB IIO
MOJYYECHUIO M COOMpPaHUI0 Ta3000pa3HbIX BEIIECTB (BOAOPOAA U KHUCIOPOIA),
IIPUTOTOBJICHUIO PACTBOPOB C ONPEACIEHHOM MAaCcCOBOW JOJIEM pPACTBOPEHHOTO
BEIIECTBA, IUJIAHUPOBATh U MPOBOJUTH XUMHUYECKUE OKCIEPUMEHTHI IO
pacro3HaBaHUIO PACTBOPOB MIEJIOYEH M KHUCIOT C TOMOIIBIO HHJIUKATOPOB
(;rakmyc, dhenondraiend, METUIOPAHXK U JIPYTHUE).

K koHuy oOyueHus B 9 KJjacce MpeaMEeTHbIE pE3ysIbTaTbl Ha 0a30BOM YpPOBHE
JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTD Y OOYHAIOLIUXCSl YMEHHIA:

PACKpBIBATh CMBICI OCHOBHBIX XHMHWYECKUX IIOHATUNA: XUMHUYECKUM DJIEMEHT,
aToOM, MOJIEKYyJla, UOH, KaTUOH, aHUOH, MPOCTOE BEIIECTBO, CI0KHOE BEIIECTBO,
BAJICHTHOCTh, AJIEKTPOOTPUIATEIIBHOCTh, CTEINEHb OKHUCJIEHUS, XHUMHUYECKas
peaKkiusi, XUMHUYECKasl CBsI3b, TEIUIOBOM H(PEKT peakiuu, MOJb, MOJISIPHBIN
00BEM,  pacTBOp,  ODJEKTPOJUTHI,  HEDJIEKTPOJUTHI,  DIEKTPOJIUTHYECKAS
JUCCOIIMAITS, PEAKIIMA MIOHHOTO 0OMEHa, KaTaau3aTop, XMMUYECKOe PaBHOBECHE,
oOpaTUMble W HEOOpaTHMbIE PEAKIUU, OKHUCIUTEIbHO-BOCCTAHOBUTEIbHbIE
pEaKIUM, OKHUCIHUTENb, BOCCTAHOBUTEIb, OKHCJIEHHE M BOCCTAHOBJICHHUE,
ajuiotponusi, ampOTEPHOCTh, XUMHUUYECKas CBsI3b (KOBaJICHTHas, WOHHAas,
METAJJIMYECKas), KPUCTANIMYECKAass PEHIETKA, KOPPO3US METAIUIOB, CILIABBI,
CKOPOCTh XMUMHUUYECKOW PEAKLMH, NMPEAETbHO nonyctumas KoHueHtpauus [1/IK
BEIIIECTBA;

WJUTIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XMMHUYECKHUX TOHSITUA U TPUMEHSTH
ATHU MOHATHUS IPU OMUCAHUHU BEIIECTB U UX MIPEBPAILCHUN;

WCIIOJIb30BaTh XMMHUYECKYI0 CHMBOJIMKY JJISi COCTaBlIeHHUS (DOpMyIN BEIIEeCTB U
YPAaBHEHUN XUMUYECKHUX PEAKLINM;

ONpPEAEsATh BAJICHTHOCTh M CTENEHb OKHUCICHUS XHUMHUYECKHUX DJIEMEHTOB B
COEMHEHUSAX Pa3JIMYHOrO COCTaBa, MPUHAAJICKHOCTh BEIIECTB K ONPEACIEHHOMY
KJIACCy COEMWHEHWH 1o QopMyrnaM, BHJ XUMUYECKOW CBSI3U (KOBaJeHTHas,
MOHHAs, METAUIMYECKas) B HEOPraHMYECKUX COETUHEHMSIX, 3apsi]i HMOHA IO
XUMUYECKON (GopMyrie, XapakTep Cpellbl B BOJHBIX PacTBOpPaxX HEOPTaHUUYECKHUX
COEIMHEHUM, TUIl KPUCTAIUIMYECKON PEIIETKM KOHKPETHOTO BEIIIECTBA;



packpeiBath cmbicn [lepmommueckoro 3akonma J[. WM. Menneneera wu
JTEMOHCTPUPOBATh €0 TIOHWMAHKE: OMHCHIBATh M XapaKTePU30BaTh TAOJIMUHYIO
dopmy Ilepmonmueckold CUCTEMBl XMMHUYECKUX DJIEMEHTOB: pa3ndyaTh MOHITHS
«riaaBHas noarpynna (A-rpynma)» u «mobdounas noarpynna (b-rpymnmna)y, manbie
U OoJblIME TEPHUOJbl, COOTHOCUTh O0O3HAYEHUS, KOTOpPbIE UMEIOTCS B
MEePUOTINYECKON TaOIUIle, C YHCIOBBIMU XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB
XUMHUYECKUX 3JIEMEHTOB (COCTaB M 3apsj sapa, oOILIee YUCIO 3JIEKTPOHOB W
pacrpeiesieHre UX IO JIEKTPOHHBIM CJIOSIM), OOBSICHITH 0011IMe 3aKOHOMEPHOCTHU
B U3MEHEHUHU CBOMCTB 3JIEMEHTOB U UX COCIMHEHUN B TIpeiesiaX MaJlbIX MepUooB
Y TJIABHBIX MOJATPYII C YYETOM CTPOCHHS UX aTOMOB;

KIacCU(UIMPOBaTh XUMHUYECKHE DJICMEHTHI, HEOPTaHWYECKUE  BEIIECTBA,
XUMUYECKHE peakiuu (10 YHCIy U COCTaBYy YYACTBYIOIIMX B PEAKIIMH BEIIECTB,
Mo TEeIIoBoMy J(QeKTy, MO0 U3MEHEHHIO CTETECHEW OKHUCICHHUS XUMHUYECKUX
DIIEMEHTOB);

XapakTepu30BaTh (OMUCKHIBATH) OOIIME U CHeIU(DUUECKHEe XUMUYECKUE CBOMCTBA
MPOCTBIX W CIIOKHBIX  BEIICCTB, IMOATBEPXKIAs OMKMCAHWE IpPUMEpamMu
MOJICKYJIIPHBIX U HOHHBIX YPABHCHHH COOTBETCTBYIOIIUX XUMUUYECKUX PEAKITU;
COCTABJISITH YPABHEHUS JJICKTPOJIUTHUYECKOW JUCCOLMAIMM KHUCIIOT, HIEIoYed H
COJIeH, TIOJIHBIE U COKpali¢HHBbIC YpaBHEHHUS peaklMii HOHHOTO OOMEHa,
YpaBHEHUSI PEAKIUH, MOATBEP)KIAIOIINX CYIIECTBOBAHUE TCHETHYECKOW CBSI3U
MEXy BEIIECTBAMH Pa3IMUHBIX KJIACCOB;

pacKphIBaTh CYIIIHOCTh OKHUCJIUTEIbHO-BOCCTAHOBUTEIHHBIX peakiuii
MOCPEJICTBOM COCTABJICHHSI DJIEKTPOHHOTO OajaHCca ITHX PEaKIni;
MPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCHMOCTH OT HUX CTPOCHUS,
BO3MOYKHOCTH MPOTEKAHUS XUMUYECKUX TIPEBPAIICHUNA B PA3IMYHBIX YCIIOBUSX;
BBIYHCIIATh OTHOCHUTEIBHYIO MOJEKYJSIPHYIO W MOJISIPHYIO MacChl BEIICCTB,
MacCOBYIO JIOJIIO XMMHYECKOTO 3JeMeHTa 1o (GopMysie COECIUHEHHUS, MacCCOBYIO
JIOJIF0 BEIECTBA B PACTBOPE, MPOBOJUTH PACUETHI MO YPABHEHHIO XUMHUYECKOUN
peaKkmum;

coOJroaTh MpaBuja TMOJb30BAHUS XUMHUUYECKOM TMOCYI0M u J1a0opaTOpHBIM
00OpyZ0OBaHUEM, a TaKKe MpaBuia OOpallleHHs C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKITUSIMA TIO BBITIOTHEHHUIO JTA0OPATOPHBIX XMMHYECKHUX OIBITOB IIO
MOJIYYCHUIO M COOMpPAaHHUIO Ta3000pa3HBIX BEMIECTB (aMMHMaKa WM YTIICKUCIOTO
rasa);

MPOBOJUTH PEAKIIMH, TOATBEP)KIAIONINE KAYCCTBEHHBIM COCTAB Pa3IUIHBIX
BEII[ECTB: PACMO3HABAThH OIMBITHBIM IyTEM XJIOPUI-, OPOMUI-, HOIUI-, KapOOHAT-,
docdar-, cunukar-, cynbhar-, TUAPOKCHA-UOHBI, KATHOHBI aMMOHUS W HMOHBI
M3YYCHHBIX METAJJIOB, TPUCYTCTBYIONINE B BOJHBIX PAacCTBOpPaX HEOPTaHUYECKUX
BEIECTB;



MIPUMEHAThL OCHOBHBIC OIEPALMU MBICIUTEIBHON JEATEIBHOCTH — aHAIU3 H
CHUHTE3, CpaBHCHHE, OOOOIICHHWE, CUCTEMATH3AINIO, BBIIBICHUE MPUYUHHO-
CJIEACTBEHHBIX CBSI3EH — JIJI1 U3YUYCHUSI CBOMCTB BEIIECTB U XUMHYECKUX PEAKIUN,
€CTEeCTBEHHO-HAyYHbIC METOJbl TMO3HAHUS — HAOJIOJCHHE, H3MEpeHue,
MOJICTUPOBaHUE, IKCIIEPUMEHT (pEeaJIbHBIM M MBICIICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
Kosaun4yecTBo 4acoB
Ne HaumenoBaHue pa3jiesioB U dyeKkTpoHHbIE (LM (POBbLIE)
KoHnTpoJbHbie IIpakTHYeckue
n/n TeM NMPOrpaMmMbIl Bcero o0pa3oBaTe/ibHbIE PeCypPChI
padoThI padoTshI
Pa3nen 1. [lepBoHaYaIbHbIE XUMUYECKUE TOHSITHUSI
XuMus — BaKHast 00J1acTh

11 €CTCCTBO3HAHUS U 5 9 bubmuoreka [IOK

' MPAKTUYECKOU IESITETbHOCTH https://m.edsoo.ru/7f41837c

YyeoBeKa

12 BertectBa 1 xuumudeckue 15 1 bubnunoreka LIOK

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

Hroro o pasneny 20

Paznen 2. BaxkHeililme npeacTaBuTe/ I HEOPraHUYeCKHX BellecTB
51 Boznyx. Kucnopon. Ilonsitue 6 bubmmnoreka HOK

' 00 oKkcuaax https://m.edso0.ru/7f41837c
59 Bonopoa.Ilonstue o kucnorax 3 1 bubnmorexa LIOK

' Y COJISIX https://m.edso00.ru/7f41837¢c
53 Boga. PactBopsl. [Tonsitue 06 5 1 1 bubmnoreka IIOK

' OCHOBAHUSIX https://m.edso00.ru/7f41837c
24 OCHOBHBIE KJIACCHI 11 1 1 but6mmorekxa [IOK

HEOPraHWYECKUX COCTMHEHUN

Hroro no paszneny 30

https://m.edsoo.ru/7f41837¢c

Pa3nen 3. [lepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. . MenaeseeBa. CTpoeHue aToMoB.

Xumuuyeckas ¢cBsizb. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIE P€aKIuu



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

Ilepronnueckuii 3aKOH U

31 [Tepuonnueckas cucrema 7 bubnunoreka LIOK
XHUMUYECKHX dj1eMeHToB JI. 1. https://m.edso0.ru/7f41837c
Mennene-eBa. CTpoeHue atoma
XuMH4YecKas CBI3b.

3.2 OKHUCIIUTEIBHO- 8 bubmmorexa [JOK

https://m.edso0.ru/7f41837c
BOCCTAHOBUTEJIbHBIC PEAKIIUU
bubnunoreka LIOK
Hroro no pasaeiy 15 https://m.edso0.ru/7f41837c
PesepBHOE Bpems 3 bubmorexa LIOK
https://m.edso0.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



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

9 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcbl
Pa3zgea 1. BemmecTBO 1 XUMHYeCKHEe peakuu
11 [ToBTOpEeHUE U yriryOieHne 3HaHUuM 5 bubmmoreka [JOK
' OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiacca https://m.eds00.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnnoreka [JOK
' peakiuii https://m.edsoo.ru/7f41a636
13 DJIIEKTPOIUTHYECKAST JUCCOLIMAIIHSL. 8 1 1 bubmmoreka [JOK
' XUMHUYECKUE Peakiuu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznen 2. HemeTasIbl M HX cOeIMHEHHS
51 OO0mas XxapakTepuCTUKa XUMHUUECKUX 4 1 bubmuoreka [IOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas xapakTepUCTHKa XUMUYECKUX
2.2 atemeHToB VIA-rpynmel. Cepa u e€ 6 bubmmorexa [TOK
' PYTHIRL. Lep https://m.eds00.ru/7f41a636
COCTUHEHUS
OO01mas XxapakTepUCTHKa XUMUYECKUX
2.3 aneMeHToB VA-Tpynmsl. A30T, Gpocop u ux 7 1 bubmmorexa LIOK
' PYTHIEL ’ P https://m.eds00.ru/7f41a636
COETMHEHUS
OO01mast XxapakKTepUCTHKA XUMUISCKUX
24 anemeHToB |VA-rpynmel. Yriaepon u 8 1 2 Bubmmorexa [IOK
' . Py ' PO https://m.edso00.ru/7f41a636
KPEMHUI U UX COSANHECHUS
Hroro 1o pasneny 25



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

Pa3zgen 3. MeTaJIbl M X COCIUHEHU ST

. bub6nmoreka [IOK
3.1 Obume cBolicTBa METAILIOR 4 https://m.eds00.ru/7f41a636
. bubnnorexa [JOK
2 B 1
3 aXKHEUIIINE METAIBI U UX COEANHEHNS 6 https://m.edsoo.ru/7f412636
Hroro mo pazueny 20
Pasnen 4. Xumus u oxkpyxamomas cpeaa
4.1 BertecTBa 1 MaTepualisl B )KU3HUA YEJIOBEKA 3 buGnuorexa [JOK
' m p https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOC Bpems 3 bubmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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




HOYPOYHOE IINTAHUPOBAHHUE

8 KIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne uudgposbie
Tema ypoka Kontposbubie IIpakruueckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
1 IIpeamer xumun. Poiab XMMUHU B KU3HA 1 bu6mmoreka [IOK
yenoBeKka. Tena u BemecTna https://m.edsoo.ru/ff0d210c
2 [TousiTre 0 MeTOAAaX MO3HAHUS B XUMHUHU 1 bubnmorexa [IOK
a https://m.edsoo.ru/ff0d227e
[IpakTrueckas padorta Ne 1 «IIpaBwiia paboTh
3 B 1a00paTOPUH U IPUEMEI O0pAILIEHHS C 1 bubmnorexa [IOK
patop p patt https://m.edsoo.ru/ff0d23dc
1a60paTOPHBIM 000PYIOBAHUEM
YucTteie BemecTBa 1 cMecH. CriocoObl bu6mmoreka [IOK
4 . 1
paszaenenus cMecen https://m.edsoo.ru/ff0d26ca
[IpakTnueckas padbora Ne 2 «Paznenenue
5 cMeceil (Ha mpuMepe OYUCTKH TOBapEHHOMN 1 Bubmmorexa LIOK
p p P https://m.edsoo.ru/ff0d28c8
COJIN)»
bu6mmoreka [JOK
A 1
6 TOMBL H MOJICKY IR https://m.edsoo.ru/ff0d2a6¢c
7 XUMHYECKHUE DJIEMEHTHI. 3HaKU (CHMBOJIBI) 1 bubnmoreka [JOK
XUMHUYECKHUX DJIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 IIpocThie U CIIOKHBIE BEIECTBA 1 bubmmorexa [IOK
p B https://m.edsoo.ru/ff0d2a6¢c
9 ATOMHO-MOJIEKYIIIPHOE VUCHUE 1 bubnnorexa LIOK
yip yi https://m.edsoo.ru/ff0d2d50
10 3aK0H IOCTOSIHCTBA COCTaBa BEIECTB. 1 bu6mmoreka [IOK



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

Xumuueckasi popmyna. BaneHTHOCTh aTOMOB
XUMHYECKHUX 3JIEMEHTOB

https://m.edsoo.ru/ff0d2eae

OtHOCUTEIbHAA aTOMHAg Macca.

bu6mmoreka [IOK

11
OTtHocHTeNnbHASE MOJIEKYJISIPHAS Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast 1011 XUMHYECKOTO dJIeMEHTa B bubmuorexa [JOK
COETUHEHUN https://m.edsoo.ru/ff0d350c
13 KonuuectBo BemectBa. Mosbs. Mossipras bubnmoreka [JOK
Mmacca https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUEe U XUMUYECKUE SIBJIICHUS. bubmuorexa [JOK
XuMuYecKas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku U yCcioBUs IPOTEKAHUSA bubnuorexa [JOK
XUMHYECKUX PeaKIui https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUs MacChl BEIIECTB. bubnuorexa [JOK
XHAMHUYECKUE YPABHEHUS https://m.edso0.ru/ff0d3b88
17 BrruncieHus KoaudecTBa, MacChl BEIIECTBA 10 bu6mmoreka [JOK
YPAaBHEHUSAM XUMHUYECKUX PEAKIIUN https://m.edso0.ru/ff0d5708
Knaccudukanmss XuMHUECKUX PEaKIIHi
18 (coe I/IH(I;HI/I}IH a3JI0KEHUS 3a1\I;e eL:{I/I;I bubmmorexa [OK
A P ’ H ’ https://m.edsoo.ru/ff0d3f34
oOMeHa)
M. B. JIoMOHOCOB — y4Y€HBIN-
19 sHIMKIoneaucT. O600IeHNE 1 bubmmorexa [OK
H AHCT: HVI https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIUs 3HAHUH
20 KonTponsnas padora Nel no teme «BemiectBa bubnuorexa [IOK
U XUMUYECKHE PEAKIIH https://m.edso0.ru/ff0d4290
Bo3nyx — cMech razos. CocTtaB Bo3ayxa.
21 KI/IC?I}(I)XO — DJIEMEHT U MPOCTOE Beﬂy:CTBO bubmmorexa [JOK
PO p H ' https://m.edsoo.ru/ff0d448e
O30H
22 dOu3nuecKknue U XUMUYCCKHE CBOMCTBA bu6mmoreka [JOK



https://m.edsoo.ru/ff0d2eae
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

KHCJI0POAa (peaK Uy OKUCIIEHUS, TOPEHUE).
ITonsaTue 06 oxcumax

https://m.edsoo.ru/ff0d4614

Crnoco0bl MoTy4eHus: KHUCI0po/ia B

bu6mmoreka [IOK

2 .
3 Aa0OpATOpHH 1 NPOMBILLICHKOCTH https://m.eds00.ru/ff0d497a
IIpumeHeHne kucnopoaa
TennoBoii 3 PeKT XMMUIECKOIN peaKIuu,
24 MMOHATHE O TEPMOXHUMHYCCKOM YPaBHCHUHU bubmorexa [JOK
p P ’ https://m.edsoo.ru/ff0d4790
9K30- ¥ SHJOTEPMHUYCCKHUX PEaAKIIHSIX
TomnmuBo (HedTh, yroib ¥ METaH).
25 3ar }I3HeI§I/Ie(1];03 . a, CIT0COOBI lro bubmorera [JOK
P Ayxa, https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPALICHHUS
[IpakTuueckas padbora Ne 3 o Teme
26 «ITonmyyenue u coOMpaHue KUCIOPOaa bubmorexa [JOK
yi . p poza, https://m.edsoo.ru/ff0d4ae?
W3YUYCHHE €r0 CBOHCTBY
97 Bomopon — aneMeHT u mpocToe BeIecTBO. bu6mmoreka [JOK
Haxoxnenue B mpupoe https://m.edsoo.ru/ff0d4dd0
28 du3nYecKre U XMMUYECKUEe CBOMCTBA bubmuorexa [JOK
Bojopona. [Ipumenenne Bogopozaa https://m.edsoo.ru/ff0d4ddo
29 [lonsATHE 0 KHCIOTaX U COJAX bubmorexa [JOK
https://m.edsoo.ru/ff0d50d2
30 CrnocoOslI osTydeHus BOAOPOa B bubnuotexa [JOK
nabopaTtopuu https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas pabora Ne 4 o Teme
31 «[Tonyuenne u cobupanue BOAOPOIA bubmmorexa LOK
vt . p poia, https://m.edsoo.ru/ff0d4f42
W3YYECHHE €r0 CBOMCTBY
N n bubnuotexa [JOK
2 M . A
3 OJIIpHBIN 00BEM Ta30B. 3aKOH ABOTAIPO https://m.edsoo.ru/Ff0d542e
33 Brruucnenus o00b€Ma, KOTUYECTBA BEIIECTBA bubmuotexa [JOK



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e

rasa 1o ero M3BeCTHOMY KOJIUYECTBY
BEIIECTBA W 00BEMY

https://m.edsoo.ru/ff0d55a0

Brruncnenus 00bEMOB Ta30B M0 ypaBHEHUIO

bu6mmoreka [IOK

34 0bé
PEAICLTH 11d OCHOBE SAKOHA OUREMHBX https://m.eds00.ru/ff0d5708
OTHOIIEHUH Ta30B
35 DU3NYECKUE U XUMUYECKUE CBOMCTBA BOJIbI bubmmorexa [TOK
A https://m.edsoo.ru/ff0d587a
bubmuorexa [JOK
36 C i. I1 0
octaB ocHoBaHuil. [loHATHE 00 MHAMKATOPAX httos://m.edsoo.ru/fod59e2
Bopna kak pactBoputens. HacbieHHbie u
37 He}?acm epHHme paCTBO Bl MaIiOBaﬂ oJIst bubmmorexa [JOK
B pacTBOpHL- A https://m.edso0.ru/ff0d5b40
BEILIECTBA B pacTBOPE
[IpakTuueckas padora Ne 5 o Teme
38 «IIpurotoBiieHrE PaCTBOPOB C OMPEACTEHHOM bubmmorexa [JOK
p N N p p peal https://m.edsoo.ru/ff0d5eba
MacCOBOM J0Jiel paCTBOPEHHOTO BEIIECTBA
39 KonTtponbHast padora Ne2 o reme bubnnoreka [JOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Okcupl: cocTaB, KjIacCupUKaIus, bubnuotexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHue 1 XuMHYECKHUE CBOMCTBA
41 KHMCJIOTHBIX, OCHOBHBIX M aM(OTEPHBIX Bubmmorexa LIOK
’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHHUs: COCTaB, KJIacCU(UKAIIHS, bubnmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [Tonyyenue u XMMHUYECKHE CBOMCTBA bubnnorexka [JOK
OCHOBaHHM https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, knaccudukanms, bu6mmoreka [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ffOdfee2
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bubmuorexa [JOK

45 [Tonydyenue u XuMU4ecKue CBOMCTBA KUCIOT
i https://m.edsoo.ru/ffOdfee2
46 Conu (cpeqHue): HOMEHKIATypa, CIIOCOObI bubnmoreka [JOK
MOJyYEeHUS, XUMUUECKHE CBOMCTBA https://m.edsoo.ru/00ad9474
[TpakTuyeckas padora Ne 6. Pemenue
47 AKCIEPUMEHTAIIbHBIX 337124 110 TEME bubnmoreka [JOK
«OCHOBHBIE KJIACCHI HEOPTAHUYECKUX https://m.edsoo.ru/00ad9b7c
COCTUHEHUN)»
48 ['eneTnyeckas cBsI3b MEXKIy KiIaccaMmu bubnnoreka [JOK
HEOPraHWYECKUX COCIMHEHUN https://m.edsoo.ru/00ad9a50
bubmuorexa [JOK
49 O0o001IeHNe ¥ CHCTeMAaTU3alNs 3HAHUN
t t https://m.edsoo.ru/00ad9ch2
50 KonTponbnas padota Ne3 mo teme "OcHOBHbIE bubnnoreka [JOK
KJIACChl HEOPTaHUYECKUX COCTMHEHMI" https://m.edsoo.ru/00ad9ela
[TepBbie MOMBITKY KIAaCCHPUKAITUN
51 xnﬁnqecxnx JJIEMEHTOB 1(?[0H;1Tne O Tpymmax bubmmorexa [OK
' 26 https://m.edsoo.ru/00ad9ffa
CXOJIHBIX 3JIEMEHTOB
[Tepuonnueckuii 3akoH u [leprnonnueckas
52 cucTeMa XMMU4YecKux annemMeHToB /1. U bubmorexa HOK
T https://m.edsoo.ru/00ada52c
Menneneesa
53 Ileproasl, TpPyMIIBL, O, IIBI bubmorexa [JOK
P > TPYITIEL TOATPYH https://m.edsoo.ru/00ada52c
54 Ctpoenne atomoB. COCTaB aTOMHBIX SIIEP. bubnuotexa [JOK
H3oTonsl https://m.edsoo.ru/00ada342
CtpoeHue 3IIeKTPOHHBIX 000JI0YeK aTOMOB
55 anemenToB lleproanueckoit cucremsr J[. U bubmmorexa [JOK
proa T https://m.edsoo.ru/00ada6bc
Menneneena
56 XapakTepucTiKa XUMHUYECKOT0 dJIEMEHTA 110 bubnmnoreka [JOK
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ero nosioxeHuto B [lepuoanueckoit cucreme
. . MenneneeBa

https://m.edsoo.ru/00ada824

3nauenue [lepuoauyeckoro 3akoHa ass

bu6mmoreka [IOK

S DA3BHTIA HAyKH H,,HpaVKTHKH' A 1. ! https://m.edsoo.ru/00ada96e
MeneneeB — y4€HbIU, IEAAror U rpakJIaHuH
DJIEKTPOOTPULIATETLHOCT aTOMOB bubnnoreka [HOK
58 1
XUMHUYECKUX DJIIEMEHTOB https://m.edsoo.ru/00adaab8
bubmuorexa [JOK
59 Honnas xumueckas cAsp 1 https://m.edsoo.ru/00adac34
60 KoBaneHTHAS 110IIpHAs XUMUYECKAs CBI3b 1 Bubmorexa ITOK
P https://m.edsoo.ru/00adaab8
61 KoBanenTHast HeronsapHas XUMHUYECKasl CBSI3b 1 Bubmorexa ITOK
p https://m.edsoo.ru/00adaab9
bubmuorexa [JOK
2 1
6 Crenens, oKuCeHI https://m.edsoo.ru/00adae28
63 OKUCIINTETBFHO-BOCCTAHOBUTEIBHBIE PEAKIINH 1 bubmorexa [JOK
peakit https://m.edsoo.ru/00adb076
bu6mmoreka [IOK
64 OKHUCIIUTEIN U BOCCTAHOBUTEIN 1 https://m.edsoo.ru/00adb076
65 KonTponbnas padora Ne4 no teme «CtpoeHue 1 bubnnorexka [JOK
aToMa. XUMHUYECKas CBA3bLY» https://m.edsoo.ru/00adb486
66 PesepBHblil ypok. O6006111eHNE 1 1 bubnuoreka [IOK
cUCTEMaTH3aInsI 3HaHUH https://m.edsoo.ru/00adb33c
bubmuorexa [JOK
67 Hrorosas KOHTpOLHAS 1 https://m.edsoo.ru/00ad9ch2
68 PezepBHblit ypok. O600111eHNE U 1 bubnuorexa [IOK
cucTeMaTu3alus 3HaHuH https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68



https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

9 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne uudposbie
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
[Tepuonnueckuii 3akoH. [lepuoanueckas
1 cUcTeMa XuMH4eckux snemenTos /1. 1 1 bubmmorexa [JOK
o https://m.edsoo.ru/00adb59e
Meneneena
3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB
2 XUMHUYECKHUX 3JIEMEHTOB MEPBBIX TPEX 1 bubmmorexa LIOK
P P https://m.edsoo.ru/00adb6b6
1(50)2 (i ()
3 Knaccudukanus 1 HOMEHKIATypa 1 Bbu6moteka [JOK
HEOPraHWYECKUX BEILECTB https://m.edsoo.ru/00adb7e2
4 Bupl XuMUYeCKOM CBSI3U U THITBI 1 bubmuoreka [{OK
KPHUCTAJUIMYECKUX PEHIETOK https://m.edsoo.ru/00adbac6
KonTtponbHas padora Nel no reme
5 «IToBTOpEeHue u yriybaeHne 3HaHUH 1 1
OCHOBHBIX Pa3/eJIOB Kypca 8 Kiacca»
6 Krnaccudukanys XuMHUECKUX peaklui Mo 1 bubmmnoreka HOK
Pa3JIMYHBIM IIPU3HAKAM https://m.edsoo.ru/00adbch0
[TonsATHE O CKOPOCTH XMMHUYECKOM pEeaKIUu.
7 [ToHsiITHE O TOMOTEHHBIX M TE€TEPOT€HHBIX 1 bubmmorexa [JOK
P https://m.edsoo.ru/00adbe9a
peaKIusx
[loHsATHE 0 XUMHYECKOM pPaBHOBECHH.
3 @dakTophl, BIUAIONINE HA CKOPOCTh 1 bubnunorexa LIOK

XUMHYECKON PE€aKMU U IMMOJIOKECHUE
XUMHYECCKOT'O paBHOBECHUA

https://m.edsoo.ru/00adc28c



https://m.edsoo.ru/00adb59e
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9 OKHCIUTEIEHO-BOCCTAHOBUTEILHBIC bubnunorexa LIOK
peakuuu https://m.edsoo.ru/00adcade

10 Teopus 371EKTPOIUTUYECKON JUCCOLMALINH. bubnuoreka [JOK
CunbHbIe U crabble AIEKTPOIHUTHI https://m.edsoo.ru/00adcd68

11 Wonnrle ypaBHEHUS peakIun bubnnorexa LHOK

yp peak https://m.edsoo.ru/00add448
XUMHYeCKHEe CBOMCTBA KHUCIOT U OCHOBaHHI
12 B CBETE MPEICTABICHUN 00 bubnnorexa LHOK
pea N https://m.edsoo.ru/00add5d8
AIEKTPOJIUTUYECKON JUCCOIHAIITT
XUMUUECKHE CBOMCTBA COJIEH B CBETE
13 MIPEACTABIEHNUI 00 DIIEKTPOIUTHUYECKON bubmorexa HOK
pea p https://m.edsoo.ru/00add8b2
IUCCOLIAAIIAN
14 ITousiTre o TUAPOIIN3E COJIEH bubmorexa HOK
AP https://m.edsoo.ru/00add9d4
bu6nmorexa LIOK
15 00600 5
ODIICHUE I CHCTEMATHIAMHA SHARMIH https://m.edsoo.ru/00addd12

16 ITpakTryeckas pabora Ne 1. «Pemenune bubmmnoreka HOK
JKCIIEPUMEHTAJIBHBIX 3a7a4» https://m.edsoo.ru/00addbfa
KonTponbnas padora Ne2 no teme

17 «DIIEKTPOIUTHYECKAS TUCCOLIMALNS bubmorexa HOK

p a T{HATLIA. https://m.edsoo.ru/00addecO
XUMUYECKUE PeaKlui B PACTBOPAX»

18 OO6m1ast XapaKTeprUCTHKA TaJOTeHOB. bubnmnoreka [JOK
XHMMHUYECKHE CBOMCTBA HA MPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
Xnoposogopoa. CojissHas KHCIOTa,

19 XI/IMII/)IquIiIHi:3 CiOﬁCTBa HOJIYUYEHHUE bubnnorexa [JOK

’ i ’ https://m.edsoo.ru/00ade104
MIPUMCHCHHE
20 [IpakTuyeckas padora Ne 2 o Teme bu6muoreka [JOK

«HOJ’Iy‘{CHI/IC COJISTHOM KHCJIOTBI, U3YUCHUC eé

https://m.edsoo.ru/00ade348
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https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348

CBOWCTB»

Brrancnenus no YpaBHCHUAM XUMHNYECCKUX

21 €aKIIMii, €CIIM OJIMH U3 PEareHTOB JIaH B brbmmorexa [JOK
peardiH, A P A https://m.edsoo.ru/00ade488
n30bITKE

99 O6mas xapakrepucTuka 31emMeHToB VIA- bubmmoreka [JOK
TPYIIIbI https://m.edsoo.ru/00ade64a
ATIOTpOnHBIE MOIU(DUKAIINH CEPHI.

23 Haxo>1<p €HHE cepbl Hq;é coe I/IHCI;)-II/II‘/'I B bubmorexa LIOK

5 P f[ https://m.edsoo.ru/00ade64a
npupoae. XuMHUYECKHE CBONCTBA CEPBI

24 CepoBonopoi, ctpocHHe, (U3HUECKUC U bubnnorexa [JOK
XUMHUYECKHE CBOKMCTBA https://m.eds00.ru/00ade802

o5 Oxcunsl cepbl. CepHas KHCIOTa, (U3HUECKUE bubnnorexa [JOK
Y XMMHYECKHUE CBOMCTBA, MPUMEHECHHUE https://m.edsoo.ru/00adea28
XHWMHMYECKHUE PEAKIUH, JIEKALE B OCHOBE

26 MIPOMBIIIIEHHOTO CIIOCO0a MOTyYSHHS bubmmnoreka HOK
CEPHOU KUCJIOTHI. XMMUYECKOE 3arpsA3HEHNE https://m.edsoo.ru/00adec8a
OKpY’KaroIen cpeibl COeTMHEHUSIMHU CEPhI

97 BrruncieHue MaccoBOM TOJIH BEIXOJA bubmmoteka IIOK
MIPOYKTA PEAKIINHU https://m.edsoo.ru/00adec8a
OO6m1as xapakTepucTrKa 3J1IeMeHTOB V A-

28 rpyInel. A30T, pacIpoOCTpaHEHHE B IPUPOJIE bubmorexa LHOK

PYHIEL » pactipoctp . PHpOe, https://m.edsoo.ru/00adeea6
(du3nYecKre U XUMUIECKIE CBOHCTBA

29 AMMHaK, ero Gpu3nYeckue 1 XUMHYECKUE bubmuoreka [JOK
CBOMCTBA, IIOJIy4CHUE U IPUMEHEHUE https://m.edsoo.ru/00adf004
[IpakTuueckas padbora Ne 3 o Teme

30 «ITonydyeHne amMmmuaka, u3y4yeHue ero Bubmmorexa [IOK

. i - 1Y https://m.eds00.ru/00adf180
CBOMCTB»
31 A3oTHas Kuciora, e€ Gpu3ndecKkue u bubmmorekxa [IOK
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XUMHUYECKUE CBOUCTBA

https://m.edsoo.ru/00adf306

Hcnonbs30BaHre HUTPATOB U COJIEH aMMOHUS
B KaUECTBE MUHEPATBHBIX YIOOPEHUH.

bub6nmoreka [IOK

32
XHUMHYECKOE 3arpsA3HEHNE OKPYKaAIOIIEeH https://m.eds00.ru/00adf518
Cpelbl COCTMHEHUSIMHU a30Ta
dochop. Oxcun pochopa (V) u dochopnas
33 KHCJIOTa, GU3HYECKUE M XUMHUCCKHE bubmorexa LOK
L https://m.edso00.ru/00adf68a
CBOWCTBA, MOJTy4YCHUE
Hcnons3oBanue ¢pocdaTtoB B KauecTBe
34 MUHEPAJIbHBIX yI0OpeHHil. 3arps3HeHne bubmmorexa LIOK
p N yAoop - 24P https://m.edsoo.ru/00adfc20
MIPUPOJIHOM cpebl hochaTamMu
VYrnepoa, pacnpocTpaHeHue B IPUPOJIE, bubmmoreka [JOK
35 .
(hU3MYECKre U XMMUYCCKHUE CBOHCTBA https://m.edsoo.ru/00adfd9c
Oxcunel yriaepona, ux Gu3nveckue u
36 XAMUYECKHE CBOMCTBA. DKOIOTHUSCKUE bu6nmorexa LIOK
poOJIeMBbI, CBSI3aHHBIE C OKCUJIOM YTJIepoaa https://m.edsoo.ru/00adfebe
(V)
N bubmuoreka [IOK
37 h%
FOIBHAT KHCIOTa 1 €¢ cOIH https://m.edsoo.ru/00ae006¢c
[IpakTuueckas padbora Ne 4 o Teme
38 "[Tonmy4yeHne yriIeKUCIIOro rasa bubmmorexa LIOK
yi yr ) . https://m.edsoo.ru/00ae027e
KauecTBeHHas peaknus Ha KapOOHAT-HOH
39 IlepBoHayaIbHBIE TOHATHUS 00 OPraHUYECKUX bubmuoreka [IOK
BEILIECTBAX KaK O COEAUHEHUAX YIiepoaa https://m.edsoo.ru/00ae054e
40 Kpemnuii u ero coequuenust bubmmorexa [JOK
P s https://m.edsoo.ru/00ae080a
41 IIpakTuyeckas pabora Ne 5. Pemenue bu6muoreka [JOK

OKCIICPUMCHTAJIbHBIX 3aJia4 IO TCME

https://m.edso0.ru/00ae0bf2
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«Baxuelinine HeMeTaUIbI U UX COCAUHEHUS

Kontponbnas padota Ne3 no teme

bu6nmorexa [IOK

42 «Baxuelinine HeMeTaUIbl U UX COEIUHEHUS https://m.edsoo.ru/00ae0el18
OO61as xapakTepuCcCTHKa XUMUYECKUX

43 3JIEMEHTOB — METAJI0B. MeTtajuinueckas bubnnorexa [JOK
CBSI3b M METAJUITMYECKAs] KPUCTAIIINYECKas https://m.edsoo.ru/00ae103e
pemérka. Pu3ndYecKre CBOMCTBA METAIIIIOB
XUMUYECKUE CBOWCTBA METAIIJIOB.

44 DNEeKTPOXUMHUYECKUH PsiJl HAPSIKEHUI bubmmorexa [JOK

https://m.edsoo.ru/00ae1156
METaJJIOB
OO0mmue criocoOb! MOTYYSHHUS METAJLIOB.

45 CmuiaBbl. BerunciieHust o ypaBHEHUSIM bubmmoreka [JOK
XUMHYECKUX PEaKIUi, €CIu OJUH U3 https://m.edsoo.ru/00ae1156
pEareHToB COACPKUT MPUMECH

46 [TonsiTHE 0 KOPPO3UM METAIIIOB bubmorexa LOK

https://m.eds00.ru/00ae1278
bubmmoteka IIOK

47 [lenorbte MeTanE: https://m.edsoo.ru/00ae14b2

48 OxcuIbl ¥ TUIPOKCHIBI HATPHS U Kalus brbmmorexa LIOK

https://m.edsoo.ru/00ae14b2

49 [IlerouHO3EMENBHBIE METAIUIBI — KaIbLUN U bubmmnoreka HOK
MarHum https://m.edsoo.ru/00ae15e8

50 Baxuelinme coenMHEHNS KAJIbIU bubmmorexa TIOK

https://m.edsoo.ru/00ae15e8

51 O06001enre u cucTeMaTr3aIus 3HaHUA

N N bubmuorexa [{OK
52 XécTtkocTb BOJBI U CIOCOOBI €€ yCTpaHEHUS https://m.eds0o.ru/00ae 1886
53 [IpakTrueckas padota Ne 6 o Teme bubnuotexa [JOK
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"YKécTkocTh BOJBI U METO/BI €€ yCcTpaHeHus"

https://m.edsoo.ru/00aelae8

bu6nmmoreka [IOK
54 AmoMuHuI
https://m.edsoo.ru/00aelc64
AMpoTepHBIE CBOIICTBA OKCHJIA U bubnuoreka [JOK
55
TUIPOKCHUIA https://m.edsoo.ru/00aelc64
bub6nmoreka [IOK
56 Keneszo
https://m.edso0.ru/00ae1d86
57 Oxcupsl, TuIpoKcH bl U conu xxenesa (1) u bubnnorexa [JOK
xenesa (1) https://m.edsoo.ru/00ae35e6
58 O000111eHIE U CUCTEMATH3aIlUs 3HAHUI
[IpakTnueckas padora Ne 7. Pemenue
59 AKCIICPUMEHTAJIBHBIX 3a7a4 10 TEME bubmorexa HOK
P . A https://m.edsoo.ru/00ae3de8
«BaxHeHme MeTaibl ¥ MX COCAUHCHUS
Boruncnenus no ypaBHEHUSIM XUMHUECKUX
€aKIIMi, €CJTM OJIMH U3 PEearcHTOB JIaH B
60 11?136I>ITK6 WJIN COJIE )KI/ITI:'I HMEeCH bubmorexa HOK
sep . p ' https://m.eds00.ru/00ae1750
BrruncieHus MaccoBO# 10JIM BbIXO/a
MIPOIYKTA PEaKIuu
61 O06o0meHre u cucTeMaTr3aIs 3HaHHH
62 KonTponbnas padora Ne4 no teme
«BaxxHennme MeTaIbl ¥ X COSIMHEHUS
BemectBa 1 Matepuanbl B MTOBCETHEBHOM bubnunorexa LIOK
63
JKW3HU YEIT0BEKA https://m.edsoo0.ru/00ae3f50
64 XUMHUYECKOE 3arpsA3HEHUE OKPYKAOUIEN bubnuotexa [JOK
Cpebl https://m.edsoo.ru/00ae4270
65 Ponp xumuM B pelieHnn 5KOJI0THYECKUX bu6muoreka [JOK
poOiem https://m.edso0.ru/00ae4270
66 PesepBHEIit ypok. O000IICHHE 1 bubmmoreka [JOK
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cUCTeEMAaTH3alud 3HaAaHUN

https://m.edsoo.ru/00ae0d0a

bu6nmmoreka [IOK
o7 Hrorosas koHTpOTEHAS 1 https://m.edsoo.ru/00adb33c
68 PezepBHblit ypok. O6o01eHue 1 1 bubnuoreka [JOK
cucTeMaTu3alus 3HaHu| https://m.edsoo.ru/00ad9ch?
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 68



https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2




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

» Xumus, 8 knacc/ I'abpuensu O.C., OctpoymoB N.I'., Cnagkos C.A.,
AxnnonepHoe obmectBo «M3narensctBo «IIpocBemienue»

» Xumust, 9 kimacce/ I'abpuensa O.C., Octpoymos W.I'., Cnagkos C.A.,
AxunonepHoe obmectBo «M3narensctBo «IIpocBeiienue»

tabuuel: [lepuoandeckas cucteMa xumuueckux anemeHToB J1. 1. Menpeneena,

Ta6J'II/II_[a PaCTBOPUMOCTH, BJIGKTpOXI/IMI/I‘-IGCKI/Iﬁ pAa HAIIPSKCHUA MCTAJIJIOB

METOAUYECKHE MATEPUAJIBI J1JIs1 YUUTEJISA
https://iro-49.ru/wp-content/uploads/2023/04/Xumusi-6a30BbIi-yPOBECHbD. -
Peanuzanus-tpedoBannii-OI"OC-0cHOBHOT0-00111er0-00pa3oBaHMUsl. -

MeTtoaudeckoe-nocodue-1is-yantes. pdf

HNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HNHTEPHET

https://educont.ru/?utm_source=eljur

https://edu.skysmart.ru/

https://resh.edu.ru/

https://uchi.ru/



https://www.yaklass.ru/
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