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HOACHUTEJBHASA 3AIIMCKA

[Iporpamma 1O XUMHUM Ha YPOBHE OCHOBHOTO 00I1I€ro oOpa3oBaHuUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHMU K PE3yJbTaTaM OCBOECHHS OCHOBHOM
o0pa3oBaTeabHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, MPEICTABIEHHBIX
B ®I'OC OOO, a Takke Ha OCHOBE (QeaepaibHON pabouell MporpaMmbl
BOCITUTAHUS U ¢ YIETOM KOHIIETIUH TIPETOIaBaAHMS yUeOHOTO TIPEAMETa « X UMHUSI
B 00pasoBarenbHbIX opranuzanusax Poccuiickoit denepanum.

[Iporpamma 1o xuMuu na€T MpEACTaBICHUE O LEJsAX, OOIIeH cTpaTeruu
0o0y4yeHHUs, BOCIUTAHUS U PaA3BUTUA OOYYAIOUIUXCS CPEJACTBAMHU Y4eOHOTO
npeamerTa, yCTaHaBJIMBAET 00s3aTeNbHOE MIPEIMETHOE coJiepKaHue,
npeAycMaTpUBaeT pPaCHpEAeiCHUE €ro IO KiaccaM U CTPYKTYpUPOBAaHUE IO
paszenaM M TeMaM MpPOrpaMMbl [0 XHMHUH, OINPEAEISAET KOJIUYECTBEHHBIE U
KaueCTBEHHbIEC XapaKTepUCTUKU COJICpKaHMUS, PEKOMEHAYEMYIO
MOCJIEI0BATEIbHOCTh ~ M3YYEHUS XUMHUH C YYETOM  MEKIOPEAMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€M, JIOTMKKM  Y4eOHOTO  TMpOIEcca, BO3PACTHBIX
OCOOCHHOCTEM OO0ydJarouuxcsi, ONpeAeNseT BO3MOXKHOCTH TMpeaAMeTa JJis
peanu3anuy TpeOOBaHUI K pe3ysibTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTebHOMN
IpOrpaMMbl Ha YPOBHE OCHOBHOI'O 00IIero oOpa3oBaHus, a TakKe TpeOOBaHUH K
pe3ynbTatam oOy4eHHUs] XUMUU Ha YPOBHE 1IeJIe M3y4YeHHs TPEIMETa U OCHOBHBIX
BUJIOB y4€OHO-TIO3HABATEIHHON JEATEIHHOCTH OOYYaONMIETOCs IO OCBOEHUIO
y4eOHOTr0 COJIepKaHuUs.

3HaHWE XHUMHHU CIY>)KUT OCHOBOW Jis (POPMHUPOBAHUST MHUPOBO33PEHUS
oOy4Jaronierocsi, €ro MpeACTaBICHU O MaTepUaIbHOM €IWHCTBE MHPA, BAKHYIO
poJib WrparoT (GopMUpyeMble XUMHUEH TMPEJCTaBICHUS O B3aUMOIPEBPAIIECHUIX
SHEPrUd M 00 HBOJIOIMUHU BEIIECTB B MPUPOAE, O MyTSIX PEHICHUS II00aTbHBIX
npoOJjieM YCTOMYMBOTO Pa3BUTHUSI UYEJIOBEYECTBA — CHIPHEBOM, DHEPTETHUUECKOM,
MUIIEBOM M KOJIOTUUECKON O€30MaCHOCTH, TPOOJIEM 3IPaBOOXPAHCHHUS.

N3yuyenne xumun:

CIIOCOOCTBYET  peayiM3alldd  BO3MOXKHOCTEH  JIIT  CaMOpas3BUTHS U
dbopMupOBaHUS KYJIbTYPhI IUYHOCTH, €€ 001IeH 1 (yHKIIMOHAIBHOW TPaMOTHOCTH;

BHOCUT BKJIJ B (POPMHUpOBAHUE MBIIUICHUS U TBOPUYECKHX CIOCOOHOCTEH
oOydJaronuxcsi, HaBBIKOB HX CaMOCTOSITEJIbHOW  Y4eOHOW  JIeATENbHOCTH,
OKCIIEPUMEHTAJIbHBIX M HCCIIEIOBATEIbCKUX YMEHUN, HEOOXOIUMBIX Kak B
MOBCEHEBHOM JKU3HU, TaK U B TPO(PECCHOHATLHOM IeITeTbHOCTH;

3HAKOMHUT CO CHENU(UKON HAYYHOTO MBINIJICHUS, 3aKJIQJbIBAET OCHOBBI
LEJIOCTHOTO B3IJIs/1a HA €AMHCTBO MPUPOJIBI U YEIOBEKA, SIBISETCS OTBETCTBEHHBIM
ATarnoM B OPMHUPOBAHUU €CTECTBEHHO-HAYYHON IPAMOTHOCTH O0YYAIOIIUXCS;
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CrocoOCTBYET (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHHUS K €CTECTBEHHO-
HAyYHBIM 3HAHUSM, K MPUPO/IE, K YEIOBEKY, BHOCUT CBOM BKJIaJ B DKOJIOTHYECKOE
o0Opa3oBaHue 00y4aroIUXCsl.

JlaHHble HampaBiieHUss B OOYyYEHHU XUMHUHU OOECIEUMBAIOTCS CHEUU(DUKOM
colepkaHusi  y4yeOHOro  MpenMera, KOTOPBIA  SBJISETCS  MENaroru4ecKH
aJanTUPOBAHHBIM OTpa)KeHHWEM 0a30BOM HayKU XMMHH Ha OMPEACIEHHOM dTare eé
pa3BUTHA.

Kypc xumun Ha ypoBHE OCHOBHOIO OOIIEro 0Opa3oBaHUsS OPUEHTUPOBAH Ha
OCBOEHHE OOYYalOIIMMUCS CUCTEMBbl MEPBOHAYAIBHBIX IOHSATHH XHMHUH, OCHOB
HEOPTraHWYECKOM XMMHM M HEKOTOPBIX OTIEIbHBIX 3HAUYUMBIX TOHSITHM
OPTraHUYECKON XUMUH.

CrtpykTypa copepKaHHsl MPOTPaMMbl IO XUMHH CPOPMHUpPOBAaHA HA OCHOBE
CUCTEMHOTO Mmojaxojaa K €€ u3yudeHuto. CojaepxaHue CKIIAIbIBACTCS U3 CUCTEMBI
MOHATUN O XUMHUYECKOM DJIEMEHTE M BEIIECTBE M CHCTEMBbI MMOHSATHI O XUMUYECKOM
peakuuu. OOe OSTH CHUCTEMbl CTPYKTYpHO OpTraHM30BaHbl MO MPHUHIHUITY
[OCJIEI0BATENBHOIO PA3BUTHS 3HAHUI HAa OCHOBE TEOPETUUECKHUX MPEJCTaBICHUN
Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYEHUS KaK OCHOBBI BCEIO €CTECTBO3HAHMS;

— Ilepuoguueckoro 3akona [I. 1. MenneneeBa kak OCHOBHOT'O 3aKOHA XUMHH;

— YUYEHHsSI O CTPOCHUU aTOMa U XUMUYECKOU CBSI3U;

— TMpeAcTaBleHU 00 3IIEKTPOJUTHUECKON JMCCOLMAlMM BEIEeCTB B
pacTBOpax.

Teopernueckue 3HaHUS pacCMaTPUBAIOTCA Ha OCHOBE OAMIIMPUYECKU
MOJIYYEHHBIX U OCMBICJIICHHBIX (DAKTOB, Pa3BUBAIOTCS MOCIEAOBATEILHO OT OJHOTO
YPOBHS K JIpyromMy, BBINOJHAS (QYHKIUU OOBSCHEHUS U MPOTHO3UPOBAHMS
CBOMCTB, CTPOCHHUS U BO3MOXKHOCTEM MPAKTUYECKOTO MPUMEHEHUS U IMOJIy4YeHUs
M3y4aeMbIX BEILECTB.

OcBoeHue mporpaMMbl IO XUMHH  CIHOCOOCTBYeT  (POPMHUPOBAHUIO
NPECTABICHUS O XUMUYECKON COCTaBISIONICH HAYYHOW KapTHHBI MHpa B JIOTHKE
e€ CHCTEeMHOM MpPHUPOJbI, LIEHHOCTHOTO OTHOILUEHUS K HAyYHOMY 3HAHHUIO U
METO/IaM TIO3HaHUs B Hayke. M3ydeHHMe XUMHUU TMPOUCXOAUT C MPHUBJICUCHUEM
3HAHUM W3 paHee W3YYEHHBIX YYEOHBIX MpeamMeToB: «OKpyXaroumil Mup,
«buomnorus. 5—7 xkinacce» u «dusnka. 7 Kmacey.

[Ipy wu3yyeHWH XUMHH TPOUCXOAUT (OPMHUPOBAHWE 3HAHUNA OCHOB
XUMHUYECKON HayKd Kak 00JacTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTHUUYECKOM
JESTEIPHOCTH YeJOBeKa M KaK OJHOTO W3 KOMIIOHEHTOB MHPOBOH KYJIBTYPHI.
3amaya y4eOHOro mpeaMera COCTOUT B (DOPMUPOBAHHHM CUCTEMBI XMMHYECKHX
3HAHUM — Ba)XHEHIIMX (PAKTOB, MOHATUN, 3aKOHOB U TEOPETUUECKUX MOJIOKECHHH,
JOCTYIIHBIX 00O0OIEHWII MHUPOBO33PEHUYECKOTO XapakTepa, s3blka HayKH, B
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OpUOOIIEHNN K HAyYHBIM METOJaM TIO3HAHUS TPU H3YUYCHUU BEIIECTB H
XUMHUYECKUX peakiuii, B GOPMHUPOBAHUU U PA3BUTHH MO3HABATEIBHBIX YMEHHUM U
UX TPUMEHEHUU B Y4EeOHO-TIO3HABATEIHLHON U Yy4eOHO-HCCIIE0BATEIbCKOM
JEeSTeNIbHOCTH, OCBOCHMM TpaBUJ 0O€30MacHOr0 oOpallieHusi ¢ BeIIeCTBaMU B
MMOBCEHEBHOM KU3HHU.

[Ipu M3yyeHUU XMMUU HA YPOBHE OCHOBHOI'O OOIIEr0 0Opa30BaHMs BaKHOE
3HauY€HUE MPUOOPENTH TaKUE LU, KaK:

— (GOopMHpOBaHHE WHTEIUICKTyaIbHO pPAa3BUTOM JUYHOCTH, TOTOBOM K
caM000Opa30BaHUI0, COTPYAHUYECTBY, CAMOCTOATEIBHOMY MPUHATUIO PELICHUH,
CIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOLIUMCS YCIOBUSM KU3HU;

—  HamnpaBJICHHOCTh OOyYEeHHMs] Ha CHUCTEMaTU4YeCcKoe MpHOOIICHHE
oOyJaronmxcsi K CaMOCTOSTEIbHOM MO3HABATEIBbHON JEATENbHOCTH, HAYYHBIM
MeTOoJlaM TO3HaHMs, (HOPMUPYIOIIMM MOTHBALMIO M Pa3BUTHUE CIOCOOHOCTEH K
XUMUW;

— o0ecrnieueHne yClIOBU, CIOCOOCTBYIOMIMX MTPUOOPETEHHIO 00YyYaOIIMMUCS
OMbITa PAa3HOOOPA3HON NEATETBbHOCTH, MO3HAHHUS W CAMOIO3HAHUS, KIIOYEBBIX
HAaBBIKOB (KJIFOUEBBIX KOMIIETEHLMI), UMEIOIIUX YHHBEPCAIBHOE 3HAYEHUE IS
Pa3IUYHBIX BUJOB JI€ATEIbHOCTH;

— (dopmupoBanue oOmEeH (YHKIMOHATBLHOM UM  €CTECTBEHHO-HAYyYHOU
IPaMOTHOCTH, B TOM 4YHCJE YMEHUW OOBSCHATH W OICHUBATH SIBJICHHS
OKPYXAIOILIEr0 MHpA, MCHOJIb3Yys 3HAHUS U OMNbIT, MOJYyYEHHbIE NPHU HU3yYEHUU
XUMUH, TPUMEHITh WX TPH PEHICHUHU TPoOJeM B TIOBCETHEBHOW JKU3HH H
TPYJOBOM AEATEIBHOCTH;

— ¢opMupoBaHHE Yy O0OYyYalOIIMXCS TYMAHUCTUYECKUX OTHOIICHH,
MOHUMAHUS IICHHOCTH XUMHUYECKUX 3HAHUWU [T BBIPAOOTKHA SKOJOTUUYECKH
[eJ1ecCO00pa3HOro TMOBEJAEHUSI B OBITY U TPYIAOBOM JEATEIBHOCTH B UEISIX
COXpaHEHUS CBOETO 3/I0POBbsI U OKPYKAIOIIEH MPUPOTHON Cpeibl;

— pa3BUTHE MOTHBAIMM K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO U
CaMOBOCHHUTAHUI0 Ha OCHOBE YCBOGHMS OOLICYEIOBEYECKUX LEHHOCTEM,
TOTOBHOCTH K OCO3HaHHOMY BBIOOpY MpOQUis W HANpPaBICHHOCTH JalbHEHILIEro
00yueHus.

OO6miee yuciIO 4YacoB, OTBEACHHBIX JJIsi HU3YYCHUS XUMHM Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, cocTaBisieT 136 gacoB: B 8 kinacce — 68 gacos (2
yaca B HeJlel0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIO).
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COILEPKXAHUE OBYYEHUASA

8 KUIIACC

IlepBoHaya/ibHble XUMHYECKHE TOHATHS

[Ipeamer xumun. Posib XUMUU B KU3HU 4Y€JIOBEKa. XUMHS B CUCTEME HayK.
Tena u BemectBa. dusmyeckue CBONCTBAa BeEIIECTB. ATpPEraTHoe COCTOSIHUE
BellecTB. [loHsAiTHE O MeToAax MO3HAHUS B XUMUU. YHCTbIE BEIIECTBA U CMECH.
CniocoOsbI pa3jeneHust cMecei.

ATOMBI M MOJIEKYJIbl. XUMHUYECKUE 3JIeMEHTbl. CHUMBOJIBI XHUMHUYECKHUX
aneMeHTOB. [IpocThie U ClOXKHBIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuyeckas (opmyna. BaleHTHOCTh aTOMOB XUMHUYECKHX DJIEMEHTOB.
3aK0H TMOCTOSHCTBAa cocTtaBa BemlecTB. OTHOCUTEIbHAsE AaTOMHAs —Macca.
OTtHocuTeNbHAsT MOJIEKYJIsIpHAst Macca. MaccoBasi 107151 XMMHUYECKOTO 3JIEMEHTa B
COEIMHEHUHU.

KomnuectBo BemecrBa. Mosib. MossipHas macca. B3anmMocCBsI3b KOJIMYECTBA,
MacChl M 4HCIa CTPYKTYPHBIX €IWHMIl BemecTtBa. Pacu€rel mo Qopmynam
XUMUYECKUX COCTUHEHUM.

Du3NYeCKUe U XUMUUYECKHUE SBJIICHUS. XUMUUYECKasl Peakiusi U e€ MPU3HAKHU.
3aK0H COXpaHEHUsS Macchl BellecTB. XuUMmHUueckue ypaBHeHus. Kiaccudukanus
XUMUYECKUX peaKIuil (CoeAMHEHMS, pa3JIOKEHUs, 3aMEeIleHUsI, OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOH IMOCY/I0#, paBwiiaMu paboThl B JabOpaTOpuu U
npuémMamu oOpalieHus: ¢ 1abopaTOPHBIM 000PYI0BaHHWEM, U3yUEHNE U OINKCAHUE
(U3MUECKMX CBOMCTB OOpa3lOB HEOPraHWYECKHUX BEIIECTB, HAOJIOIECHUE
¢usnyeckux (IUIaBIEHUE BOCKA, TasHUE JbJa, pacTHpaHUE caxapa B CTYIIKE,
KUIEHHE W KOHJEHCALMS BOJIbI) U XMMUYECKHUX (TOpeHHE CBEYM, MPOKaJTUBaAHUE
MEHOM MPOBOJIOKH, B3aUMOJICHCTBUE MeJla C KHCIIOTOW) SIBJICHUH, HaOII0eHUE U
ONMCAaHUE MPU3HAKOB MPOTEKAHUS XUMHUUYECKUX peakluil (pasiokeHue caxapa,
B3aMMOJICHCTBHE CEPHOM KHCIIOTHI C XJIOPUIOM Oapusi, pa3ioKeHUE THUIPOKCHA
meau (1) mpu HarpeBanuu, B3auMoJIeHCTBUE XKele3a ¢ pacTBopoM conu menu (11),
M3Yy4YEHUE CIOCOOOB PA3IEIICHUS] CMECEH: C NMOMOIIBI0 MarHura, (UIbLTPOBAHUE,
BBITTAPUBAHUE, JUCTUILISIIUSA, XpoMaTorpadusi, IPOBEICHUE OUUCTKU MOBAPEHHOM
COJIM, HaONIOJEHWE W  ONHUCAaHUE  PE3yJbTaTOB  IPOBEJCHUSA  OIbITA,
WUTIOCTPUPYIOMIETO 3aKOH COXPAHEHMsSI MAacChl, CO3/IaHUE MOJEJIe MOJEKYII
(IIapoCTEepKHEBBIX ).

BaxHeline npeacTaBuTe/Id HEOPraHMYeCKUX BellecTB

Bo3nyx — cMech razos. CocraB Bo3ayxa. Kucinopon — anmeMeHT u mpocTtoe
BelecTBo. HaxoxaeHue kuciaopona B MpUpone, (PU3NYECKHE W XUMUYECKHE
cBorictBa (peakiuu ropeHusi). Oxcunbl. Ilpumenenue xucinopona. CrnocoOsbl
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MOJIYYCHHSI KHUCJIOpOJa B Jiaboparopuu | MpoMmbiiuieHHocTH. KpyroBopor
Kuciopoza B mpupoae. O30H — aioTponHas Moau(pUKaIUS KUCIOPO/Ia.

TeroBoit 3(p(GeKT XUMUYECKON peakIuu, TePMOXUMHYECKHE YpaBHEHUS,
9K30- U HHAOTEPMHUYECKHE peakuuu. TOIMBO: yroib M METaH. 3arps3HEeHHe
BO3/lyXa, yCHJICHUE MapHUKOBOTO A (PexTa, pa3pylieHrne 030HOBOTO CIIOA.

Bomopon — »snemeHT m mpocroe BenlecTtBo. Haxoxzaenue Bomopona B
npupojie, ¢GU3MYECKHME U XUMHUYECKHE CBOMCTBA, IPUMEHEHHE, CIIOCOOBI
noxyyeHus. Kucnotsl u comnu.

MounsipHbIit 00BEM Ta30B. Pacu€Thl 0 XUMUYECKUM YPaBHEHUSIM.

dusnyeckue CBOMCTBa BOJbl. Boma Kak pacTtBopuTelb. PacTBOpHI.
HacelilieHHble M HEHACHIIIEHHBIE PAcTBOPhI. PacTBOpUMOCTH BEIIECTB B BOJIE.
MaccoBast 10Ji BellecTBa B pacTBOpe. XMMUYECKUE CBOMCTBA BOJibl. OCHOBAHMSL.
Ponp pacTtBOpoB B mpupozie U B )KU3HU 4YeiaoBeKa. KpyroBopoT BOJbI B MPUPOJE.
3arps3HeHue NpUpoAHBIX BoJ. OXpaHa U OYMCTKA MPUPOJIHBIX BOJI.

Kinaccudukanus HeopraHumdeckux coeauHennii. Oxcuapl. Knaccudukarus
OKCHJIOB:  cosieoOpa3yromirie  (OCHOBHBIC,  KHCJIOTHbIE, aM(OTEpHbIE) U
HecosieoOpasyromue. Homenknatypa okcumoB. Du3nyeckue W XUMHUYECKUE
CBOMCTBA OKCHUJIOB. [lonmyuenune okcuaos.

OcHoBanus. Knaccudukanmst ocHOBaHW: MIENOYM W HEPACTBOPHUMBIC
ocHoBaHusd. HoMmeHknatypa ocHoBaHuil. PU3MYECKME U XMMHYECKHE CBOMCTBA
ocHoBaHuu. [lomyyeHne ocHOBaHU.

Kucnotel. Knaccuduxarus xkucnor. Homenknarypa kucinot. Ouzndeckue u
XMMHUYECKUE CBOMCTBAa KHUCIOT. Psn aktuBHoctu MmertauioB H. H. bekerosa.
[TonydeHue KUCIIOT.

Conu. Homenknarypa coiieil. @U3NYECKHEe U XUMHUUYECKUE CBOMCTBA COJICH.
ITonyuenue cosen.

['eneTnueckas cBsI3b MEXKY KJIacCaMU HEOPTaHUYECKUX COCTMHEHUH.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE ONPENIECIICHHE COAEpKaHUsl KUCIOpOJa B BO3/LyXe, MOIyUYCHHE,
coOupaHue, pacrmo3HaBaHWE U M3YyUYCHHE CBOWMCTB KHCIOpOAa, HaOIo/IeHue
B3aUMOJICCTBHUS BEIIECTB C KHUCIOPOJOM U YCJIOBUS BO3HUKHOBEHHUS W
MpEeKpaIieHusl TOpeHHs (MoXkapa), O3HAKOMJICHHE C O00pa3laMyd OKCHIOB W
OMHCAaHUE WX CBOWCTB, MOJYy4YEHUE, COOMpaHWE, pACMO3HABAHWE W W3YUYCHHE
CBOWCTB BOJIOpoJia (TOpeHHe), B3auMojecTBue Bojopoaa ¢ okcuaom memau (1)
(BO3MOYKHO HCIIOJIb30BaHHUE BHUJEOMATEPHUAIOB), HAOIIOACHHUE OOPa3IOB BEIIECTB
KOJIMYECTBOM | MOJIb, UCCJEIOBaHHE OCOOCHHOCTEH pPACTBOPEHHUS BEIIECTB C
pa3IMYHON PAcTBOPUMOCTBIO, MPUTOTOBICHUE PACTBOPOB C ONPEIEIEHHON
MacCOBOW JI0JIEM paCTBOPEHHOIO BEILIECTBA, B3aUMOJECHCTBUE BOJbI C METAJNIAMU
(HatpyieM ©  KaiublieM) (BO3MOKHO  HCIIOJIb30BaHUE BUICOMATEPHUATIOB),
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UCCJIEIOBaHUE OOpa3I0OB HEOPTraHWYECKUX BEIIECTB Pa3IMYHBIX  KJIACCOB,
HAOJIIOICHHE U3MEHEHHUs OKPACKU WHJMKATOPOB B PACTBOpPAX KUCIIOT U IIEIOYEH,
u3ydyeHue B3aumozeicTBusi okcuaa menu (II) ¢ pacTBopomM cepHO# KHUCIOTHI,
KMCJIOT C MeTaulaMH, PEaKkUMi HEUTpaIn3aluy, IOJYyYEHHE HEPaCTBOPUMBIX
OCHOBAHUM, BBITECHEHUE OJHOT0 METajjla JIPYIMM M3 PacTBOpa COJIM, PELICHUE
AKCIEPUMEHTAJIbHBIX 33/ad IO TeMe «BakHeWlne KiIacChl HEOPTraHHMYECKUX
COCIMHEHUI.

HHepuoanueckuit 3axkoH u Ilepuoamyeckass cucreMa XHMHYECKHX
emeHToB JI. W. MenpgeneeBa. Crpoenne aTomMoB. XMMH4YeCKasi CBSI3b.
OKncINTeIbHO-BOCCTAHOBUTEILHBIE PeaKIIUU

[lepBbie TOMBITKK KiIAaCCU(PUKALIMM XUMUUYECKUX 3JeMeHTOB. [loHsiTue o
IpyIax CXOJHBIX DJIEMEHTOB (ILEOYHBbIE W IIEJIOYHO3EMENIbHBIE METAIbI,
raJIoreHbl, MHEPTHBIE Ta3bl). DJIEMEHTBI, KOTOpPbIE 00Pa3yloT aM(pOTEPHBIE OKCUIbI
Y TUJIPOKCHUJIBI.

[Tepunonnueckuit 3akoH. Ilepuoanueckas cucreMa XUMUYECKUX 3JIEMEHTOB /1.
N.  MengeneeBa.  KopoTkomepwognas W JUIMHHONIEpUOIHAsA  (POpMBI
[lepnoanueckont cucrtembl xumuueckux aeMeHToB 1. . Menneneesa. Ilepuomas
n Tpynmbl. OHU3NYECKUH CMBICI IOPSAKOBOIO HOMEpa, HOMEPOB IEepHuoja H
TPYMIIBI JJIEMEHTA.

Crpoenune atomoB. CocTaB aTOMHBIX siaep. M3otonbl. DnekTpoHsl. CTpoeHue
AJIEKTPOHHBIX  000JIOYEeK aTOMOB TepBbIX 20 XUMHUYECKMX DJIEMEHTOB
[Tepuomnueckoit cucremsl [[. WM. MenneneeBa. XapakTepuUCTHKA XUMHUYECKOTO
3JIEMEHTA M0 ero nosoxeHuro B [lepuonnueckoii cucreme 1. 1. Menneneesa.

3aKOHOMEpPHOCTM H3MEHEHHS pajuyca aTOMOB XUMHUYECKUX JJIIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 TPYIINaM U MEPUOIaM.

3nauenue [lepuoauueckoro 3akoHa u [lepuoguyeckoit CUCTEMbI XUMUYECKUX
JJIEMEHTOB Ui pa3BUTUsA Hayku W Ipaktuku. . WM. MenneneeB — y4€HbIM U
rpaXKJaHVH.

Xumuyeckass cBA3b. KoBajneHTHass (TOJISIpHAsT W HEMOJIIPHAs)) CBS3b.
DIIEKTPOOTPULATETBHOCTh XUMUUYECKUX 3JIEMEHTOB. MlOHHAas CBS3b.

Crenenp  okucneHus.  OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIHUU.
[Ipoueccol OKMCAEHUS U BOCCTAHOBIIEHUA. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKCnepumenm:

M3yueHHEe OOpasloB BENIECTB META/NIOB MU HEMETAUIOB, B3aWMOJICUCTBHUE
TUJIpPOKCHAA LHMHKA C pPAacTBOPaMHU KHCJIOT M ILEJIOYEH, MPOBEIACHHUE OIBITOB,
WUIIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX  PEAKIUU
(ropeHue, peakiuy pa3aoKeHUs, COSTUHECHHUS).

Meostcnpeomemmnule ceazu
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Peannzanust MeXnpeIMETHBIX CBSI3€d MPU M3YYEHWH XUMHUHU B § Kjacce
OCYIIECTBJISICTCS. 4Yepe3 HCIOJIb30BAaHUE Kak OOIIMX €CTeCTBEHHO-HAYYHBIX
NOHSATUN, TaK U MOHATUMN, SBJISIOMIMNXCI CUCTEMHBIMU JIJISI OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO IUKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC TTOHSTHUS: HAy4YHBIN (DakT, rumoresa, TEOpws,
3aKOH, aHallu3, CHHTE3, KiaccuuKausi, NEePUOJUYHOCTh, HAOIIOJCHUE,
AKCIIEPUMEHT, MOJICJINPOBAHUE, U3MEPEHUE, MO/IEIb, SIBJICHUE.

dusznka: marepusi, aroM, OJIEKTPOH, IPOTOH, HEWUTPOH, HWOH, HYKIHU]I,
U30TOIbl, PAAUOAKTUBHOCTb, MOJIEKYJIA, JJIEKTPUYECKUN 3apsil, BEIIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (U3MUYECKUE BEIWYUHBI, €AUHUIIBI
W3MEpPEHUs, KOCMOC, TIJIaHEThI, 3BE€3/1b1, COJHIIE.

buonorus: porocunTes, aprxanue, ouocdepa.

['eorpadusi: armocdepa, ruapochepa, MuHEpadbl, TOPHBIE MOPOJIBI,
MOJIE3HBIE UCKOTIAEMbIE, TOILUIMBO, BOJHBIE PECYPCHI.

9 KITACC

BemecTBo M XMMHYECKas1 peaKkuus

[Tepuonuuecknii 3akoH. Ilepuoanueckas cucTeMa XUMHYECKUX AJIEMEHTOB /.
N. MengeneeBa. CtpoeHre aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHHU CBOWCTB
XMMHUYECKUX DJIEMEHTOB TMEPBBIX TPEX NEPUOJOB, KAIMS, KaJIblUUs W HX
COCAMHEHU B COOTBETCTBUM C IMOJOKEHUEM »dJeMeHTOB B Ilepuoanueckoit
CHUCTEME U CTPOCHUEM MX AaTOMOB.

CrpoeHue BemiecTBa: BHIIbI XMUMHUYECKOW CBSI3U. THIBI KPUCTATITMYECKHUX
PELIETOK, 3aBUCUMOCTb CBOMCTB BEIIECTBA OT TUIIA KPUCTAJLUINYECKON PELIETKU U
BUJIa XUMHYECKOM CBA3U.

Knaccudukanuss 1 HOMEHKJIaTypa HEOPraHUYECKUX BEIECTB. XUMHUYECKUE
CBOMCTBA BEUIECTB, OTHOCSIIMXCA K Pa3IMYHBIM KJlacCaM HEOPraHWYECKUX
COEIMHEHUM, TEHETUYECKAs CBSI3b HEOPraHUYECKUX BEIIECTB.

Kinaccuduxanys XuMUYeCKUX peakIuii 1Mo pa3InyHbIM MpU3HaKaM (110 YUCITY
U COCTaBy YYacCTBYIONIMX B PEaKIUMU BEIIECTB, MO TEIIOBOMY d(ddekty, 1o
U3MEHEHHIO CTETICHEW OKHCIICHUS XMMHUYECKHX 3JIEMEHTOB, MO OOpPaTUMOCTH, 1O
yYaCTHIO KaTajau3aropa). IK30- U SHJOTEPMUUYECKHUE PEAKIIMH, TEPMOXUMUUYECKHE
YpaBHEHUS.

[lonsitTue o ckopoctu xumuueckoi peakuuu. [loHsiTHE 00 0OOpaTUMBIX U
HEOOPATUMBIX XUMHUYECKUX peakuusx. [IoHATHE O TOMOTEHHBIX U T€TEPOreHHBIX
peakuusax. [lonsatue o katanuse. [loHsTHE O XMMHUYECKOM paBHOBECUHU. DAKTOPBHI,
BIIMSIIOIIME HA CKOPOCTh XHMMHUYECKOM PEaKUUM U IMOJOKEHUE XUMHUYECKOIO

PaBHOBECHSI.
OKHCANTENbHO-BOCCTAHOBUTEIBHBIE  PEAKIUU,  JJIEKTPOHHBIM  OanaHC
OKHCJINTEIbHO-BOCCTAHOBUTENIBHON ~ peakLUu. CocraBieHue  ypaBHEHMI
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OKHCIIUTEJIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIMM C  HUCIOJIB30BaHUEM  MeEToja
3JICKTPOHHOTO OajaHca.

Teopus 37EKTPOIUTUIECKON TUCCOUUALIANA. DIIEKTPOIMUTHI U HEIJIEKTPOJIUTHI.
Katnonsl, annonsl. MexaHn3M IMCCOLMALMM BEIIECTB C PA3JIUYHBIMU BHJIAMH
XUMu4eckoil csizu. Crenens auccouuanuu. CUIbHBIE U CIA0bIE AIEKTPOIUTHI.

Peakuuy noHHOro oOMeHa. Y ciloBus MPOTEKAHUSI PEaKIMi HOHHOTO 0OMEHa,
NOJIHBIE W COKpAIIEHHBIE HOHHBIE YypaBHEHHs peakuuii. CBOWCTBa KHCIIOT,
OCHOBaHMM W cCcoOJell B CBeTe TMPEACTaBICHUM 00 DIEKTPOIUTHYECKON
nucconmanyy. KayectBeHHble peakuuy Ha HOHBL. [loHsATHE O TMApONIM3E COel.

Xumuueckuit IKcnepumenm:

O3HAKOMJIEHUE C MOJACISIMU KPUCTALIMYECKUX PEHIETOK HEOPTAHUYECKHUX
BELIECTB — METAJUIOB M HEMETAUIOB (rpadura M aimasza), CIOXKHBIX BEIIECTB
(x10pua HaTpusl), UCCIEJOBAHUE 3aBUCHUMOCTH CKOPOCTH XUMHYECKOW peaKlHu
OT BO3JCUCTBHUS PA3JIUYHBIX (DAKTOPOB, HCCIEAOBAHUE DIIEKTPONPOBOIHOCTU
pacTBOpPOB BELIECTB, IpoLEcca IUCCOLMALMU KHUCJIOT, IIEJI0Yed U COJeH
(BOBMOXHO  HCIIOJIb30BAHHWE  BHUJIEO MATE€pPHAJIOB), IPOBEJIECHUE  OIBITOB,
WUTIOCTPUPYIOIIUX  NPU3HAKKM  NPOTEKaHUs  peakuMii  HMOHHOro  OoOMeHa
(oOpa3oBaHme oOcajaka, BBIAEICHWE Traza, OOpa3oBaHWE BOJBI), OMBITOB,
WUTIOCTPUPYIOLIUX ~ NPUMEPBI  OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX  PEAKIUI
(ropeHue, peakuuu pasyioKEHUs, COCJUHEHMS), PaCllO3HABAaHUE HEOPraHUYECKUX
BEIIECTB C TIOMOIIBKD KAayeCTBEHHBIX pEaKUMil Ha HWOHBI, PEIICHUE
JKCIIEPUMEHTAJIbHBIX 3a/1a4.

Hemerannbl 1 X cOeIMHEHHUS

OOmiass xapakrtepucTuka rajoreHoB. OCOOEHHOCTHM CTPOEHHUS aTOMOB,
XapakTepHble CTerneHn okucieHus. CTpoeHrne U (U3NYECKUE CBOWCTBA MPOCTHIX
BEIIECTB — TaJOreHoB. XHMHUYECKHE CBOMCTBA Ha IMpPUMEPE  XJIOpa
(B3aUMOJEICTBUE C MeTaylaMd, HEMeTaJJlaMH, IleJloyaMu). XJIOPOBOJIOPO.
ConsiHast KWCIIOTa, XUMUYECKHE CBOMCTBA, IMOJY4YEHHE, NMpUMEHeHue. JlencTBue
XJIOpa M XJIOPOBOAOPOZA HAa OPraHM3M 4YesloBeKa. BakHeWIIne XJIOpHUIbI U UX
HaxO0KJICHUE B IIPUPOJIE.

OObmas xapakrtepuctuka 31eMeHTOB VIA-rpymnmbel. OCOOEHHOCTH CTPOEHHMS
aTOMOB, XapakTepHbIe cTerneHu okucieHus. CtpoeHne u (pu3MUecKHe CBOWMCTBA
MPOCTBIX BELIECTB — KUCIOPOJAa U CEpbl. AJIJIOTPOINHbIE MOAU(DHUKAIIMHN KUCIOPOIa
U ceppl. XUMu4eckue cBoiicTBa cepbl. CepoBOOpOA, CTpoeHue, (puznyeckue u
XxuMu4deckue corcTtBa. OKCHIBI Cepbl KaK MPEICTABUTEIN KHUCIOTHBIX OKCHIOB.
Cepnas xwuciiora, (HU3MYECKHE W XUMHUYECKHE CBolcTBa (oOmme Kak
OpeaCcTaBUTeNsd Kiacca KHUCIOT U creuupuueckue). XUMHUECKUE peaklu,
JeXKallie B OCHOBE IPOMBIIUIEHHOTO CIoco0a IMOJIyY€HUsI CEPHOW KHUCIIOTHI.
[Ipumenenue cepHoil KUCTOThL. COJIM CEpHOM KUCIIOTHI, KAUECTBEHHAS] PeaKuus Ha
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cynb(dar-uon. Haxoxnenue cepbl U €€ COCIMHEHUN B MPUPOJE. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEeH Ccpeabl COCNMHEHUSIMH Cephbl (KUCIOTHBIC JOXKIH,
3arpsi3HEHUE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €T0 MPEeI0TBPALLEHUS.

OObmias xapaktepucTuka 31eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEpHbIE CTENEHU OKHMCIIEHUA. A30T, paclpOCTpPaHEHUE B MPHUPOJE,
du3nueckne U XuMuueckre cBoiictBa. KpyroBopot azora B npupojae. AMMHUAK, €ro
dbu3nYecKre U XUMUUYECKUE CBOMCTBA, MoJyuyeHue u npuMmeHenue. Cojiu aMMOHUS,
ux pu3NUecKre U XMMUYECKUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHHMS. A30THas KHUCIOTa, €€ MOoJydyeHue, (PU3UYECKHUe U XUMHUYECKHE
cBOlcTBa (00OIIME Kak TMpeACTaBUTENS Kiacca KHUCJIOT W crnenu(uueckue).
Ucnonb3oBaHve HUTPATOB U COJieH aMMOHHUST B KadeCTBE MHUHEPAIbHBIX
ynoOpeHnii. XMMUYIECKOE 3arps3HEHUE OKPYKAIOMIEH Cpeabl COSTUHEHUSIMHA a30Ta
(KUCJIIOTHBIE JTOKIM, 3arpsi3HEHHE BO3JyXa, NO4YBbl U BoAoéMoB). docdop,
ajuioTponHeie Moaudukanuu ¢gocdopa, GuznUeckue M XUMHUYECKHE CBOWCTBA.
Oxkcup dhocdopa (V) u dbochopHas kuciaora, Pu3HIecKue U XUMUIESCKHE CBOMCTBA,
nonyuenue. McnonbszoBanue hochaTtoB B kKauecTBEe MUHEPATBHBIX YI0OPEHHUIA.

O6mas xapaktepuctuka snemMeHToB [VA-rpynmnbl. OCOOEHHOCTH CTpOEHUs
aTOMOB,  XAapaKTEPHBIE  CTENEHW  OKUCICHHs.  YTJIEpPOJd,  aJUIOTPOIHBIE
MOAN(UKAIINKA, PACIPOCTPAHCHHE B MpUPOJe, (U3MYECKHE ¢ XUMHUYECKHE
cBoiictBa. Ancopbuusi. Kpyrosopot yriepoaa B npupoae. Okcuibl yriaepojaa, ux
dbu3uyeckre W XUMHYECKHE CBOWCTBA, JEWCTBHE HAa KUBBICE OPraHU3MBI,
MOJIYYCHHE U TPUMEHEHHUE. DKOJIOTHYECKHE MPOOJIEMBbI, CBS3aHHBIC C OKCHIOM
yraepoga (IV), rumore3a r17100albHOTO TMOTEIUICHHUS KIUMaTa, NapHUKOBBIN
s dext. YronbpHas kucinoTa U €€ cou, ux GU3NUYEeCKue U XUMHUUYECKHE CBOMCTBA,
nmolydeHue W TnpuMeHeHne. KauecTBeHHass peaknus Ha KapOOHAT-MOHBI.
Hcnonp3oBanne kapOOHATOB B OBITY, MEAUITMHE, MPOMBIIIICHHOCTH U CEIbCKOM
XO35ICTBE.

[TepBoHauanbHBIC MOHITUSL 00 OPTAHMYECKUX BEIIECTBAX KaK O COCAMHEHUSIX
yriepojaa (MeTaH, 3TaH, STUJIEH, all€TUJICH, TaHOJ, [JIULIEPUH, YKCYCHAsl KUCJIOTA).
[IpupoaHbie HMCTOYHUKK YTIEBOAOPOAOB (yroyib, MPUPOJHBIN Ta3, HEPTH),
IPOJAYKTHl UX TepepadoTKu (OEH3MH), UX pPOJb B OBITY W MPOMBIINLJICHHOCTH.
[TonsiTHe 0 OMOJIOTMYECKN BaXKHBIX BEIECTBAX: KUpaX, Oelkax, yrieBojax — U ux
poiM B KHM3HM 4YeloBeKa. MarepuaibHO€ €IMHCTBO OPraHUYECKUX U
HEOPTaHUYECKUX COCTMHEHUH.

KpemHuuii, ero Qusnueckue ¢ XHMHYECKHE CBOICTBa, IMOJyYE€HUE U
npumeHenne. CoenvHeHus KpemHusi B mnpupojge. OOmue mnpencraBieHus 00
okcuze kpemuaus (IV) u kpemuueBoi kucinore. CUIMKAThI, UX HCTIOJIb30BAHKE B
OBITY, B IIPOMBIIIUICHHOCTH. BakHelIne CTpOUTEIbHbIE MaTepualibl: KepaMuka,
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CTEKJIO, IIEMEHT, OeTOH, ene300eToH. IIpobmeMbl 6e30mMacHOTO HMCMIOJIb30BAHUS
CTPOUTEIBHBIX MAaTEPUAIIOB B IIOBCEHEBHOM KU3HU.

Xumuueckuit IKcnepumenm:

M3y4eHHe 00pa3loB HEOPTaHUYECKUX BEIIECTB, CBOWCTB COJSTHOW KHUCIOTHI,
MIPOBE/ICHHE KAUECTBEHHBIX PEAKLIUI Ha XJOPUI-UOHBI U HAOJIOJIEHNE MTPU3HAKOB
UX TMPOTEKaHUS, OMNBITHI, OTpaxaromue (HU3NUECKUE U XUMHUYECKHE CBOMCTBA
TaJIOT€HOB M UX COEIUWHEHUN (BO3MOXKHO HCIOJIb30BAaHUE BUEOMATEPUAIIOB),
O3HaKOMJIEHHE C oOpa3lamMu XJOpUAOB (TaJlOTEHUIOB), O3HAKOMIIEHHE C
oOpasmamMu  ceppl M €€  COCOUHEHMSIMH  (BO3MOXKHO  HCIIOJIb30BaHME
BUJICOMAaTEPUAIOB), HAOIIOIeHUE Ipolecca o0yriIMBaHMsl caxapa HoJ AefcTBUEM
KOHIICHTPUPOBAHHOM  CEPHOM  KHUCJIOTHI, H3y4YEHHE XUMHUYECKHUX CBOWCTB
pa30aBICHHON CEpHOI KUCIOTHI, TPOBEICHUE KAYECTBEHHON PEaKINK Ha Cyb(art-
WOH U HaOJIoZieHWE Mpu3HaKa €€ MPOTEeKaHWs, O3HAKOMJIEHHE C (DPU3NYEeCKUMU
cBolicTBaMH a3otra, (ochopa MU HUX COEINUHEHHH (BO3MOXKHO HCIOJIb30BAHKE
BUJIEOMATEPUAIIOB), 00pa3aMu a30THBIX U (HOCHOPHBIX yIOOPEHHI, TOIyYCHHE,
coOupaHue, paclo3HaBaHWE W HU3YYEHHE CBOMCTB aMMHUaka, IPOBEICHHE
KaueCTBEHHBIX PEAKIMi Ha MOH aMMOHHUS U (ochaT-uOH U HU3yYEHUE MPU3HAKOB
MX IIPOTEKAHMUsI, B3aMMOICVICTBAE KOHIICHTPUPOBAHHOM a30THOM KHUCIIOTHI C MEBIO
(BO3MOXHO HCITOJIb30BAaHUE BUJIEOMATEPHUAIIOB), V3Yy4YCHHE Mozenen
KPUCTANIMYECKUX PEIIETOK anmasza, rpadura, QyuiepeHa, O3HAKOMJIEHUE C
MPOIIECCOM  aJCOPOIMU PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YTIEM W
yCTPOMCTBOM MPOTHUBOras3a, MoJlydeHue, coOMpaHue, pacro3HaBaHUE U M3yUCHUE
CBOMCTB YTJIEKUCIIOIO rasa, MpOBEACHUE KAUECTBEHHBIX pEakiMil Ha KapOOHAT U
CUJIMKAT-UOHbl M W3YYEHHE TMPHU3HAKOB UX NPOTEKAHUSA, O3HAKOMIIEHHUE C
MPOJIYKUMEH CHJIMKATHOM MPOMBINUIEHHOCTH, PpEUIEHUE 3KCIEPUMEHTAIBHBIX
3a7a4 o teMe « BaxkHenmme HeMeTallyIbl U UX COEUHECHUSD).

MeTtasiibl M MX COeNHEHUSA

OO61mast xapakTepUCTHUKa XUMHUYECKUX 3JIEMEHTOB — METAJUIOB HA OCHOBAHUHU
ux nojoxeHus B Ilepmoamueckon cucreme xumuueckux osneMeHToB J[. .
MenpneneeBa u cTpoeHusi aToMoB. CTpoeHHEe MeTAIOB. MeTainyeckasl CBs3b U
METAJUIMYECKAs] ~ KPHUCTAUIMYECKass  pelIETKa.  DJIEKTPOXUMHYECKUUA  psif
HarpspkeHUu MeTtauioB. OU3nYeckne U XMMUYECKHE CBOMCTBAa MeTauioB. O0mue
crnocoObl MosydeHus: MeTauioB. IloHATHE O KOPpPO3MM METAJIOB, OCHOBHBIE
crocoObl 3auMThl UX OT Koppo3uu. CruiaBel (CTajlb, YYTYH, AIOPATIOMUHHM,
OpOH32a) U UX IPUMEHEHHUE B OBITY U MPOMBIILIIEHHOCTH.

[Ilenounsle MeTaUIbL: MOJIOKEHUE B [lepruoandeckoil cucTeMe XMMUYECKUX
anemeHToB JI. . MenaeneeBa, cTpoeHHEe MX aTOMOB, HaXOXICHHUE B IMPUPOIE.
duznyueckre U XMMHUYECKUE CBOMCTBA (Ha mpuMepe HaTpus U Kaiusg). OKCuabl U
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TUOPOKCUABl HATpusd W Kanus. [IpruMeHeHue MIeNOYHBIX METAUIOB M HUX
COCIMHECHUM.

[IlenouyHOo3eMeNbHBIE METAUIBI MArHUM MW KAJIbLUW: IOJIOKEHUE B
[lepnommueckon cucreme xumudeckux anemeHtoB JI. . Menneneesa, ctpoenue
HX aTOMOB, HaxOXJeHUE B Ipupoae. PU3nUeCcKrue U XUMUYECKNE CBOMCTBA MATHUS
U Kanpuus. Baxuelinue coelWHEHUs] KanblMs (OKCHIA, THAPOKCUI, COJIH).
XKécTkocTh BOJBI U CITOCOOBI €€ YCTpaHEHHUS.

AmroMuHUNA: noJiokeHue B [lepuoanueckoil cuctreMe XUMUYECKUX 3JIEMEHTOB
JI. . MengeneeBa, CTpoOeHUE aroMa, HaxoxAcHue B mpupone. duszudeckue u
XUMUYECKUE CBOMCTBA aMfOMUHHUA. AM(OTEpHBIE CBOWCTBA OKCHUJIA U TUIPOKCHUAA
AJTFOMUHUSL.

Kenezo: monoxenune B [leppoandeckoil cUCTEME XUMUYECKUX 3JIEMEHTOB /l.
N. MeHnneneeBa, CTpOE€HHE aTOMa, HaxoXkAcHUe B mpupoxae. dusmyeckue u
XUMUYECKHEe CBOMCTBA kene3a. OKCUbl, THIPOKCUIBI U con xkemesa (1) u xenesa
(IIT), nx cocraB, CBOWCTBA U MOITYUYEHHE.

Xumuueckuit IKCnepumenm:

O3HAaKOMJIEHHE C oOpa3llaMi METAJIOB M CIUIABOB, HX (pU3ndecKkumu
CBOMCTBAaMHU, U3YYEHHUE  PE3YyJIbTATOB  KOPPO3UHM  METAIOB  (BO3MOXKHO
WCIIOJIb30BAaHUE BHJICOMATEPHAIOB), OCOOCHHOCTEH B3aMMOJEHCTBHUS OKCHAA
Kalbllid W HaTpus C BOAOW (BO3MOXHO WCIIOJb30BAHUE BUIECOMATEPHUAIIOB),
VCCJIEJJOBAHMUE CBOWCTB JKECTKOW BOJBI, IIPOLIECCA TOPEHUS JKEJIE3a B KUCIIOPOJIE
(BO3MOYKHO  HCIMOJB30BAaHWE  BUIECOMATEpPUATIOB), IMPU3HAKOB  MPOTEKAHUS
KAQUECTBEHHBIX PEAKLMN HAa WMOHBI: MArHWs, KaJbLMs, aJIFOMUHUS, LUHKA, XKeje3a
(IT) u xene3za (I11), meau (II), HaGmromeHUE M ONMKMCAHUE TIPOLIECCOB OKPAITMBAHUS
IJJAMEHHM HWOHAMU HATpusl, Kalugd W KaJlblHs (BO3MOXXHO HCIOJIb30BAaHHE
BUICOMATEPUAIIOB), HCCIIEOBAaHNE aM(DOTEPHBIX CBOMCTB THAPOKCHIA ATFOMUHUS
Y TUJIPOKCHUA IMHKA, PEIICHNE YKCIEPUMEHTAIbHBIX 3a7a4 110 TeMe «Baxueiime
METaJUIbl U UX COCTUHEHUS.

XuMHS M OKPYXKAKOLIAS cpeaa

BemectBa m Marepuasibl B ITOBCEIHEBHOM KHW3HHM 4eJIOBEKa. be3omacHoe
UCIIOJIb30BAaHUE BEIIECTB U XMMHYECKUX peakuuid B ObITy. [lepBas momois npu
XMMHUYECKUX 0KOTax U OTPABIICHUSIX.

XUMUYECKOE 3arpsi3HEHHE OKpYXKawllel cpeabl (mpeAenbHas TO0mycTUMast
KOHIIEHTpaius Bemects, nainee — [1JIK). Poias XxumMuu B perieHun SKOJOTUUECKUX
npoosieM.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpaslloB MaTepuasoB (CTEKJIO, CIUIaBbl METAIJIOB, TOJUMEPHBIC
MaTepHaIbl).

Mesxcnpeomemmnbnie ceasu
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Peanuzanusi MEXIpeAMETHBIX CBSI3€H MPH M3YYEHUH XMMHH B 9 Kiacce
OCYIIECTBJISICTCS. 4Yepe3 HCIOJIb30BAaHUE Kak OOIIMX €CTeCTBEHHO-HAYYHBIX
MOHATHH, TaK U TIOHITHM, SBISIFONIUXCS CUCTEMHBIMU JIJISI OTJICIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO ITHKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC TOHSATHS: HAYYHBIM (DaKT, THIOTE3a, 3aKOH,
TEOpUs, aHalu3, CHUHTE3, KiIacCH(UKAIUA, TMEePUOJUIHOCTh, HAOIIOICHUE,
AKCIIEPUMEHT, MOJCIIMPOBAHUE, HW3MEPECHHE, MOJIENb, SBJICHUE, IAPHUKOBBIM
a3 deKT, TEXHOIOTHS, MaTCPHAIHI.

®uzuka: Marepusi, aToM, OJEKTPOH, MPOTOH, HEWUTPOH, HOH, HYKIH]I,
U30TOMbBI, PAAMOAKTUBHOCTH, MOJIEKYJa, JJIEKTPUYECKUN 3apsll, MPOBOJHUKH,
MOJTYITPOBOJHUKH,  JTUAJICKTPUKHA, (POTORIEMEHT, BEIIECTBO, TEI0, OO0BEM,
arperaTHOE COCTOSTHHE BEIIECTBA, Ta3, PACTBOP, PACTBOPUMOCTh, KPUCTAIINYECKAS
peméTka, CruiaBbl, (U3MUYECKUE BEIWYUHBI, CTUHHUIBI U3MEPEHUS, KOCMHUYECKOE
IIPOCTPAHCTBO, IJIaHEThI, 3BE3 b1, COJTHIIE.

buonorus: dorocunres, npixanwe, Omocdepa, 3KOCHUCTEMA, MHUHEPATHLHBIC
yI0OpEHMsI, MUKPORJIEMEHThI, MAKPOAJIEMEHTHI, TUTATEIIbHBIE BEIIECTRA.

['eorpadus: armocdepa, ruapocdepa, MHUHEPAIbI, TOPHBIC TOPOIHI,
MOJIE3HBIC UCKOTTAEMbIC, TOTLTUBO, BOJHBIC PECYPCHI.
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IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XNUMHUHN HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

JIMUHOCTHBIE PE3YJIBTATDI

JIngyHOCTHBIE pE3yibTaThl OCBOCHMSI TPOTPAMMbl OCHOBHOTO  OOIIEro
00pa3oBaHUs JOCTUTAIOTCS B XOJ€ OOy4YEeHHUS XMMHUU B €IUHCTBE Y4YEOHOU H
BOCIIUTATEJIBHON JEATEILHOCTA B COOTBETCTBUU C TPAIUIIMOHHBIMH POCCUUCKUMHU
COIIMOKYJIbTYPHBIMA M JYXOBHO-HPABCTBEHHBIMU IICHHOCTSIMHU, MPUHSATHIMU B
o0IIecTBe TMpaBWJIaMM W HOPMaMH IIOBEJICHHS W CIOCOOCTBYIOT IIpoIleccaM
CaMOITO3HAHUSI, CAMOPA3BUTHUS U COIIMATIU3AIIUN 00YUYaOIINXCS.

JIugyHOCTHBIE ~ pE3ydbTaThl  OTpPaXalOT  TOTOBHOCTb  OOyYaroluxcs
PYKOBOJICTBOBATbCSI CHUCTEMOM  IMO3WTHUBHBIX IIEHHOCTHBIX OpHUEHTALMN U
paclIMpeHue OMbITa IESITEILHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTpUOTHYECKOTO BOCIIMTAHMS

IIEHHOCTHOI'O OTHOIIECHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUUYECKOMY
U HAydyHOMY HACJEeIWI0, MOHMMAHUSA 3HAYCHUS XUMUUYECKOM HAyKU B JKU3HU
COBPEMEHHOr0 OOIIEeCTBA, CIOCOOHOCTH BIAAECTh TOCTOBEPHON HHpOpMaIuen o
MEPENOBBIX JOCTHXKEHUAX M OTKPBITUAX MHPOBOM M OTECYECTBEHHOW XHWMHH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUAX 00 yCTPOMCTBE MUpaA U OOIIIECTBA;

2) rpaskIaHCKOr0 BOCIIUTAHUSA:

MPEJICTAaBJCHUS O COIMAJIbHBIX HOpPMax M TMpaBUJIaX MEXKINYHOCTHBIX
OTHOIIICHUH B KOJIJIEKTHUBE, KOMMYHHUKATHBHOM KOMIICTEHTHOCTH B OOIIECTBECHHO
MOJIE3HOM,  y4eOHOHMCCIIENOBATEILCKOM, TBOPUECKOM U JIPYrUX  BUJAX
NEATEeIbHOCTU, TOTOBHOCTU K Pa3HOOOpa3HON COBMECTHOM AESATEILHOCTH MpHU
BBITIOJTHEHUU YYEOHBIX, IIO3HABATENbHBIX 3a/a4, BBHIMNOJHEHUH XUMHUYECKHUX
AKCIIEPUMEHTOB, CO3/IaHUHU YYCOHBIX MPOEKTOB, CTPEMJICHHUS K B3aUMOIIOHUMAaHHUIO
U B3aUMOIIOMOIIM B TMpoliecce OTOM y4eOHOW JeATEIbHOCTU, TOTOBHOCTH
OLICHMBAaTh CBOE TMIOBEAECHHE W TOCTYIIKM CBOMX TOBApUIIEH C MO3ULIUHU
HPABCTBECHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEICTBUH MTOCTYIIKOB;

3) HEHHOCTH HAYYHOT'O MO3HAHUA:

MHPOBO33PEHUYECKUE TPEJICTABICHUS O BEMIECTBE M XMMUYECKON pPEaKIUu,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH W COCTABISIOLIUE
OCHOBY I TIOHUMAaHMS CYIIHOCTH HAyYHOW KapTHHBI MUpa, MPEJCTaBICHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS TPUPOIbI, B3aUMOCBA3AX YEJIOBEKA C
MIPUPOJTHOMN CPEIION, O PO XMMHUM B MO3HAHUM 3TUX 3aKOHOMEPHOCTEM;

MO3HaBaTEIbHbIE MOTHUBBI, HAIIPABJICHHBIC HA MOJIYYEHHE HOBBIX 3HAHUM IO
XUMHH, HEOOXOJUMBIC NJII OOBSICHCHHS HaOII0JaeMbBIX IIPOIIECCOB W SBJICHUH,
MO3HaBaTeNbHOM, MHGOPMAIMOHHON M YUTATEIhCKOU KYJIbTYphl, B TOM YHCIIE
HaBBIKOB CaMOCTOSITEIbHONH paboThl C yYEOHBIMH TEKCTaMH, CIPABOYHOM
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JUTEPATYPOH, JOCTYIHBIMHU TEXHUYECKUMU CPEICTBaMU HH(GOPMAIIMOHHBIX
TEXHOJIOTUH;

MHTEpEC K OOYyYEeHHMIO M TO3HAHHIO, JIIOOO3HATEIBHOCTh, TOTOBHOCTh U
CIOCOOHOCTH K  €aMOOOpa3OBaHMIO, TMPOEKTHOM U  HCCIEAOBATENIbCKOM
NESATETPHOCTH, K OCO3HAHHOMY BBIOOPY HAIPaBICHHOCTH U YPOBHS OOydYeHHS B
JIaJIbHCUIIIEM

4) popMupoBaHUSs KYJIbTYPHI 310POBbSI:

OCO3HAHHUE IIEHHOCTU KHW3HU, OTBETCTBEHHOTO OTHOIIEHUSI K CBOEMY
3I0POBbIO, YCTAaHOBKHM Ha 370pPOBBIM 00pa3 >KU3HU, OCO3HAHHE IOCICACTBUU U
HEMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOIICHUS aJIKOTOJISI, HAPKOTUKOB, KYpEHHS),
HEOOXOAMMOCTA COOJIOJEHUST TpaBWi OE30MaCHOCTH MPU  OOpaIllEHUU C
XUMUYCCKUMU BEIIECTBAMH B OBITY U PETbHON KU3HU;

5) Tpy10BOr0 BOCIIMTAHMS:

HMHTEpEC K MPAKTUIECKOMY U3yUEeHHIO Tpodeccuil u Tpyaa pa3iMuHoOro poja,
YBaXEHHE K TPyAYy M pe3yibTaTaM TPYAOBOW AESITEIBHOCTH, B TOM YHCIE Ha
OCHOBE TMPUMEHEHUs TMPEJAMETHBIX 3HAHUW 1O XUMHH, OCO3HAHHBIM BBHIOOP
WHIMBUIYaTbHON TPACKTOPHUH MPOJIOJDKEHUS] 00pa30BaHUS ¢ YYETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH,
yCHENHON MPoheCCHOHATBHON JIESITEIBHOCTH M Pa3BUTHS HEOOXOIUMBIX YMEHUH,
TOTOBHOCTH aIalITUPOBATHCA B MPOPECCUOHAIBHOM CpeJIe;

6) 3K0JI0rH4eCKOro BOCIIMTAHMS:

HKOJIOTUYECKH I1€JIECOO00pa3HOE OTHOIICHWE K TMPUPOJIE KAaK HCTOYHUKY
KU3HU Ha 3emJie, OCHOBE €€ CylIECTBOBaHUS, TOHUMAHHUE LIEHHOCTH 3J0POBOr0 U
O6e3omacHOoro o0Opas3a JKM3HH, OTBETCTBEHHOE OTHOIIEHHWE K COOCTBEHHOMY
(GU3MUEeCKOMY W TICUXHYECKOMY 3J0pPOBBIO, OCO3HAHHME IIEHHOCTH COOJIOICHUS
mpaBuiI 0€30MMaCHOTO MTOBEICHUS TTPH padOTe C BEIIECTBAMHU, a TAK)KE B CHUTYAIlUAX,
YTPOXKAIOIIHMX 3J0POBBIO U )KU3HHU JIIO/ICH;

CIIOCOOHOCTH MPUMEHSITh 3HAHMSI, MOJIydaeMble TPU U3YYECHUU XUMUH, IS
peLICHUS 3a/1a4, CBSI3aHHBIX C OKPYKAIOILIEH ITPUPOJHOM CPEAOU, JJIs ITOBBILLICHUS
YPOBHS  DKOJOTMYECKOM  KYyJIbTYpbl, OCO3HAHMs TJIO0ATBHOTO  Xapakrepa
HKOJIOTUYECKUX MPOOJeM M MyTel UX penieHus] MOCPEACTBOM METOJOB XHMHH,
AKOJIOTMYECKOTO MBIILJICHUS, YMEHUSI PYKOBOJICTBOBATHCSI UM B MO3HABATEIHLHOM,
KOMMYHHKATUBHOW U COLUAIIBHOUN MIPAKTHUKE.

METAINIPEJMETHBIE PE3YJIbTATbBI

B cocraBe wMeTanmpeAMETHBIX peE3yJIbTAaTOB BBIJCISAIOT 3HAUYUMbBIC IS
dbopMHUpOBaHUS MHPOBO33pEHUS OOICHAYYHBIE TOHATHS (3aKOH, TEOpus,
MPUHIIUI, TUTIOTE3a, (haKT, CUCTeMa, MPOIIECC, SKCIEPUMEHT U JPYroe.), KOTOphIe
UCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpeAMeTax M IO3BOJSIOT Ha
OCHOBE 3HAHUM U3 3TUX MPEIMETOB (POPMHUPOBATH MPEACTABICHUE O IEJIOCTHOU
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HAyYHOU KapTHHE MHpA, U YHUBEpCAIbHbIC yueOHbIe NEeHCTBUS (IT03HABATEIbHBIC,
KOMMYHUKATUBHBIC, PETYJISTUBHBIC), KOTOpHIE OOecrneynBaoT (HOPMHUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO M OCYIIECTBJICHHUIO y4eOHOM
NEeSTETHPHOCTH.

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHBIE YUeOHbIE J1eiicCTBUS

ba3zoBble 1ornyeckue AecTBUA:

YMEHUS HWCIOJIb30BaTh TPHUEMBI JIOTUYECKOTO MBIIUICHHS TPH OCBOCHHH
3HAHWUW: PaCKPhIBATh CMBICI XUMHUYCCKHX IMOHATHH (BBIACIATH WX XapaKTEPHBIC
NPU3HAKK, YCTAHABJIMBATh B3aUMOCBSA3b C JPYTMMH TMOHSATHUSMH), UCIOJIH30BAThH
MOHATHS JIJIs1 OOBSICHEHUS! OTJCNbHBIX (DAKTOB U SIBIICHUM, BHIOUPATh OCHOBAHUS U
KpUTEPUH VIS KIACCH(PUKAINNA XUMHYECKUX BEIIECTB M XUMUYECKHUX PEaKITHi,
yCTaHABIMBATh TMPUYMHHO-CICACTBEHHBIC CBSI3M MEXIYy OOBEKTaMHU HW3YyUYCHUS,
CTPOUTH JIOTHYECKUE pacCyXICeHUs (MHAYKTHBHBIE, ACTyKTUBHBIC, IO aHAJIOTHN),
JIeaTh BBIBOJIBI M 3aKTIOUCHUS;

yMEHUE TPUMEHSTh B TIPOILIECCE TO3HAHUSA TIOHATHS (NIPEAMETHBIE W
METaIpeIMETHbIE), CHMBOJINYECKUE (3HAKOBBIC) MOJIEIH, UCTIOIb3YEMbIE B XUMHUH,
peoOpa3oBhIBaTh MUPOKO MPUMEHSIEMBIC B XHMHHA MOJICTbHBIC TIPECTABICHUS —
XUMUYECKUN 3HAK (CHMBOJI JJIEeMEHTa), XUMUdeckas (opmyla W ypaBHCHHE
XUMUYECKON PEaKIuu — MPU PEIICHHH YIeOHO-TTO3HABATEIbHBIX 33/1a4, ¢ y4ETOM
ATUX MOJEIBHBIX IMPEACTABICHUN BBISIBIATh M XapaKTEPHU30BATh CYIICCTBEHHBIC
NPU3HAKH U3Y9aeMbIX O0OBEKTOB — XMMHUYECKUX BEIIECTB U XUMUUYCCKHUX PEaKIIHH,
BBISIBIISITh ~ OOIIME  3aKOHOMEPHOCTH, TMPUYHUHHO-CICJICTBEHHBIE CBSI3U W
POTHUBOPEYHS B U3y4a€MbIX MPOIECCAX U SIBJICHUSIX.

Ba3oBble ucciienoBarejbcKkye 1eMCTBUSA:

YMEHHUE HCIIOIh30BaTh IMOCTABICHHBIE BOMPOCHI B KAa4eCTBE HMHCTPYMEHTA
MO3HAHUS, a TaKKe€ B KA4eCTBE OCHOBBI i (DOPMUPOBAHHS THUIIOTE3BI TIO
IIPOBEPKE MPABHIILHOCTH BBICKA3BIBAEMBIX CYXKICHUI;

MPUOOPETEHUE ONBITa IO IUIAHWPOBAHUIO, OPTaHW3alldd M IPOBEIACHUIO
YUYCHMUYECKHX OJKCIIEPUMEHTOB, yMEHHE HaOJII0JaTh 3a XOJOM TpoIlecca,
CaMOCTOSATENLHO MPOTHO3UPOBATh €ro Pe3yJbTaT, (popMyIupoBaTh 000OIICHUS U
BBIBOJIBI TIO pe3yJibTaTaM MPOBEIEHHOTO OIbITa, UCCIEAOBAHUS, COCTABISATh OTYET
0 MIPOJIEIaHHOM pabdoTe.

Pabora ¢ nundopmanmeii:

yMEHUE BBIOMpATh, AHAIM3UPOBATh W HWHTEPIPETUPOBATH HHQPOPMAIIUIO
Pa3IUYHBIX BUIOB U (GOPM MPEACTABICHHS, MOTYy4aeMyI0 U3 Pa3HbIX UCTOYHHUKOB
(HaygHO-TIONYyJIApHAsl JINTEpaTypa XUMHUYECKOTO COJIEpKaHHS, CIIPABOYHBIC
nocobusi, pecypcsl MHTepHETa), KPUTHUYECKH OIICHMBATh MPOTUBOPEUMBYIO U
HEJ0CTOBEPHYIO HHPOPMAIIHIO;
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YMEHHE MPUMEHTh Pa3IUYHble METOAblI M 3alpOChl MPHU MOUCKE U OTOOpE
UHPOpMAlMd U COOTBETCTBYIOIIMX JaHHBIX, HEOOXOAMMBIX [UJISl BBIIOJIHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a/1a4 ONPEJCIEHHOTO TUIIA, IPUOOPETEHUE ONbITA B
o0jacTl MCHOJB30BAaHUS HMH(POPMAIMOHHO-KOMMYHHKATUBHBIX  TEXHOJIOTHH,
OBJIAJICHUE KYJIbTYpOH aKTUBHOTO MCIOJIb30BAHMS PA3JIMYHBIX TOMCKOBBIX CHCTEM,
CaMOCTOSITEJIEHO BbIOMpaTh ONTUMAJIbHYIO (POpPMY IIpEACTaBICHUs HH(OPMaLUU U
WUIIOCTPUPOBATh pEelIaeMble 3aJauyd HECJIOKHBIMU CXEMaMH, JuarpaMMamH,
npyrumu hopmamu rpaduKi U UX KOMOUHAITUSIMU;

YMEHHE UCIHOJB30BaTh M aHAJIM3UpOBaTh B Ipolecce Yy4yeOHOH W
UCCIIEZIOBATEIbCKOM NI€ATENbHOCTH MH()OPMALMIO O BIMSHUUA MPOMBINIIEHHOCTH,
CEJIbCKOI0 XO35IMCTBA M TPAHCIOPTA HA COCTOSHUE OKPYXKAIOWIEW NPUPOTHOU
Cpelbl.

KoMMyHHKaTHBHBIE YHHBEpPCAIbHBbIC YUeOHbIE AeHCTBUA:

YMEHUsSl 3a/aBaThb BOMPOCH (B XoJe Auanora W (Wiau) JUCKYCCHUM) TIO
CyLIECTBY  OOCyXKHaeMol  TeMbl, (OpPMYJIUPOBATH CBOU  HPEJIOKECHHS
OTHOCHUTEJIBHO BBIITOJIHEHMSI IPEJIOKEHHOM 3aa4H;

YMEHUS  NPEIACTaBIATh  IOJYYEHHBIE  PE3yJbTAaThl  [103HABATEIbHOU
NEATENbHOCTH B YCTHBIX M MHCBbMEHHBIX TEKCTaxX; JelaTb MPE3EHTALNIO
pE3YNbTATOB BBINOJHEHNUS XHUMHUYECKOTO 3KCIIEpUMEHTa (11ab0paToOpHOro OmbITa,
1a00paTOpHOI pabOTHI IO UCCIENOBAHUIO CBOMCTB BELLIECTB, Y4EOHOTO MPOEKTA);

yMEHUsI Y4eOHOro COTPYAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
NO3HABATEJILHOM M MCCIIEOBATENbCKOM  JIEATEIbBHOCTH  NPU  PEIICHUH
BO3HUKAIOIIUX MpOOJIEM Ha OCHOBE Y4€Ta OOIIMX HHTEPECOB U COTJIACOBAHUSA
no3unuii (o0cyxaeHusi, OOMEH MHEHHUSIMHU, «MO3IOBbI€ IITYPMBbI», KOOPAUHALIMS
COBMECTHBIX JEHCTBUM, OIPEIEICHUE KPUTEPUEB IO OLEHKE KayecTBa
BBITIOJTHEHHOM pa0OTHI U APYTHE).

PeryisiTuBHbIE YHMBepcaibHbIe YUeOHbIe 1eliCTBUSA:

YMEHUE CaMOCTOSITEJIbHO ONPENesaTh LENH JeATebHOCTH, MJIaHUPOBATh,
OCYIIECTBIISITh, KOHTPOJIUPOBATh U NMPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
JesITeIbHOCTD, BEIOMpATh Hanbosee F(hPEeKTUBHBIE CIIOCOOBI PEIICHUs YICOHBIX U
NIO3HABATENIBHBIX 3a/1a4, CaMOCTOATENIBHO COCTaBIATh WM KOPPEKTUPOBATH
MIPEUIOKEHHBIA AJITOPUTM JIEUCTBUU IIPU BBINIOJIHEHWUN 3aJaHUM C y4ETOM
MOJIy4YEHHUsI HOBBIX 3HAHUU 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX M PEaKIMAX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBICHHON UEIH, YMEHHE
UCII0JIb30BaTh M aHAJIM3UPOBATH KOHTEKCTHI, IPEIJIaraéMble B YCIOBUH 3aaHH.

HPEAMETHBIE PE3YJIbTATBI

B cocraBe nmnpeaMETHBIX pE3yJIbTAaTOB IO OCBOCHHUIO 00S3aTEIbHOIO
COJIep)KaHusl, YCTaHOBJIEHHOTO JaHHOM QeaepanbHON paboyeil mporpaMMon,
BBIJICTISIIOT: OCBOEHHBIE OOYYAIOIIMMUCA HAy4YHbIE 3HAHHS, YMEHHUS M CIIOCOOBI
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nercTBull, crnenuuyeckue i1 OpPEeIMETHOM o0iactTh  «XUMHS», BHJIBI
HNEATEIPHOCTH 1O  TOJYYEHUIO HOBOIO  3HAHUs, €ro HUHTEpIpPETALuu,
peoOpa3oBaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIIHSIX.

K xon1y oOyueHus B 8 Kjacce mpeIMETHBIC PE3yIbTaThl HA 0230BOM YPOBHE

JIOJKHBI OTPAXKaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIHUXCS YMEHUI:

e PpACKpBIBATh CMBIC] OCHOBHBIX XHMHWYECKHX MOHSTUN: aTOM, MOJIEKYJIA,
XUMHYECKUH 3JIEMEHT, MPOCTOE BEIIECTBO, CIO0KHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOHAS ), BAIGHTHOCTh, OTHOCUTENIbHASI aTOMHAs U
MOJIEKYJISIpHAsE Macca, KOJIMYECTBO BEIECTBA, MOJIb, MOJIApHAs Macca,
MaccoBas JI0JIsl XUMHUYECKOTO AJIEMEHTa B COSIUHEHUU, MOJISIPHBIN 00BEM,
OKCHJ], KHCIIOTa, OCHOBAHHE, COJIb, SJIECKTPOOTPHUIATEIBHOCTh, CTEIECHBb
OKHUCJICHHS, XUMHYECKasl PEeaKIusi, KiIacCU(UKAIUSI pPEaKIUi: peakiuu
COCMHEHUSA, PEAKIUU pPAa3J0KEHUS, pPEaKUUH 3aMEIICHUS, PpPEaKIHUH
oOMeHa, HK30- U SHIOTEPMUUYECKHUE PEaKLIUU, TEIUIOBOM 3PEKT peakuuu,
AIpO aToOMa, JJIEKTPOHHBIM CJOM aToma, aTOMHas OpOUTab, pagUycC
aToMa, XUMHUYECKas CBs3b, MOJSPHAS U HEMOJISIPHAS KOBAJICHTHAs CBS3b,
MOHHAs CBs3b, MOH, KaTHOH, aHWOH, pacTBOp, MAaccoBasi J0JisI BELIECTBA
(IpolieHTHAas! KOHIICHTPAIs) B PaCTBOPE;

e WUIIOCTPUPOBATH B3aWMMOCBSI3b OCHOBHBIX XHMHWYECKUX MOHATHN U
OPUMEHATH 3TH HOHATHUS MIPU ONMCAHUH BEUIECTB U UX MTPEBPALLCHUN;

e HCIOJIb30BaTh XUMHUYECKYH) CHUMBOJMUKY [Ji COCTaBlieHUs (opMy
BEIIECCTB U YPABHEHUN XUMUYECKUX PEAKIINM;

e ONpENeNsATh BAJCHTHOCTh aTOMOB JIEMEHTOB B OWHAPHBIX COCTUHEHUSX,
CTENEHb  OKUCIEHUS  DJEMEHTOB B OMHApHBIX  COCJAMHEHMSIX,
MPUHAJIEKHOCTh BELIECTB K ONPEACIEHHOMY KJIACCY COCIMHEHHUU IO
dbopmynam, BHJ XUMHUYECKOM CBsi3M (KOBaJieHTHasT W WOHHAs) B
HEOPraHUYECKUX COCTUHEHUSX;

e packpeiBaThb cMmbichn Ilepuognueckoro 3akona [JI. WM. Menpgeneesa:
JEMOHCTPUPOBATh IMOHMMAHHUE IEPUOJIUYECKON 3aBUCUMOCTH CBOMCTB
XMMHUYECKUX DJIEMEHTOB OT UX NOJIOKeHUs B llepmommueckoi cucreme,
3aKOHOB COXPAaHEHHUsI MAacChl BEIIECTB, IOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUY€HUSsI, 3aKOHA ABOTaJIpo;

e ONKUCHIBATh W XapakTepuszoBaTh TabmmunHyo (opmy Ilepuogmaeckoit
CUCTEMBl XHMMHWYECKMX DJJIEMEHTOB: pa3finyarh TMOHITUA «TJaBHAA
noarpymnmna (A-rpymnmna)» u «mnobouynas noarpynna (b-rpynna)», mMasnsie u
OOJNBIIIE TIEPUOJBI, COOTHOCUTH O0O3HAYCHHS, KOTOpPHIE HUMEIOTCS B
tabmuie «llepuomuueckas cuctemMa XuMHYecKux djementoB [l M.
MeHneneeBay ¢ YHCIOBBIMM XapaKTEPUCTHUKAMH CTPOEHUSI aTOMOB
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XUMHUYECKUX DJIEMEHTOB (COCTaB M 3apsia siapa, oOlee Yuciao IEKTPOHOB
U pacrpeeneHne uX Mo JIEKTPOHHBIM CII0SIM);

KJIacCU(PHUIIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA,
XUMUYECKUE peakiuu (MO0 YUCITYy M COCTaBY YYacCTBYIOIIUX B PEAKIMHU
BEIIECTB, M0 TEIJIOBOMY 3D (DEKTY);

XapaKkTepru30BaTh (OMHUCHIBATh) OOIIHME XUMHUYECKHE CBOMCTBAa BEIIECTB
Pa3JIMUHBIX KJIACCOB, IMOJATBEPIK/Iasl OMMCAHNE TPUMEpPaAMU MOJICKYJISIPHBIX
YPAaBHEHHM COOTBETCTBYIOIINX XUMUYECKUX PEAKIUN;

MIPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTU OT UX KaUY€CTBEHHOTO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpalleHUN B
Pa3TUYHBIX YCIOBUSX;

BBIYUCIISITH  OTHOCUTEIBHYIO MOJICKYJSPHYIO M MOJISIPHYIO  MAaccChl
BEIIECTB, MAaCCOBYIO JIOJII0 XHMMHYECKOro »dJeMeHTa 1o Qopmyie
COEJIMHEHHUSI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
M0 YPaBHEHUIO XUMUYECKON PEaKIuu;

MPUMEHSTH OCHOBHBIE OIEPAIlMU MBICIUTEILHON JACSTEIHHOCTA — aHAIIN3
U CUHTE3, CpaBHEHHUE, 0000IleHHEe, CUCTEMAaTU3aIlNIo, KIacCU(UKAIIUIO,
BBISIBJICHUE TPUYMHHO-CJICACTBCHHBIX CBS3CH — MJII M3Y4YEHUS CBOWCTB
BCIIECTB W XHWMHYECKHX pEaKIHi, €CTECTBEHHO-HAYYHBIC METO/IbI
NO3HaHUsI — HaOJIOJIeHHe, W3MEpPEHUE, MOJEIMPOBAHUE, HKCIEPUMEHT
(peayIbHBIN U MBICJICHHBIN );

ClIeoBaTh  NpaBWIaM  TOJIb30BAaHUS ~ XMUMHYECKOW  TOCYI0ll U
nabopaToOpHbIM  000PYJOBAaHMEM, a TaKXkKe IMpaBuiIaM oOOpalieHus: ¢
BEIIECTBAMU B COOTBETCTBUUM C HWHCTPYKIHUSMU TIO BBINOJTHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TO TOJNYYCHUI0O W COOUpaHUIO
ra3oo0pa3HbIX BELIECTB (BOAOPOJAa M KHCIOpOJAd), MPUTOTOBICHUIO
PAaCTBOPOB C OMNPEAECIEHHON MAaCCOBOM IOJIEW PaCTBOPEHHOTO BEIIECTBA,
IJIAaHUPOBATh W TMPOBOAWTh  XHUMHYECKHE  DKCIIEPUMEHTBHI  T10
pPacro3HaBaHUIO PACTBOPOB IIEJIOYEH U KUCIOT ¢ TTIOMOIIBIO WHINKATOPOB
(;makmyc, henondTaaenH, METUIIOPAHXK U APYTHE).

K xonIy oOyuenus B 9 kjacce mpeIMeTHbIE PE3yJIbTaThl HA 0230BOM YPOBHE
JIOJKHBI OTPAKaTh C(HOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUI:

PacKpbhIBaTh CMBICII OCHOBHBIX XHMHWYECKHX [MOHSITUWA: XUMWYECKUN
AJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTHOH, aHWUOH, MPOCTOE BEUIECTBO,
CJI0)KHOE BEIIECTBO, BAJEHTHOCTb, AJEKTPOOTPULIATEIBHOCTh, CTENEHb
OKHUCJICHUS, XUMUYECKasl PeaKIysi, XUMHUYECKasi CBS3b, TEIIOBON A(DPeKT
peakiuu, MOJb, MOJIAPHBIA  00BEM,  pacTBOp,  DIEKTPOJIUTHI,
HEDJICKTPOJIMTHI, JJIEKTPOJIMTHYECKAs IJUCCOLMALMs, PEaKUMU HOHHOTO
oOMeHa, KaTaJiu3aTtop, XHUMHUYECKOE€ paBHOBECHE, OOpaThUMble U
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HEOOpaTUMbIE pEaKIMM, OKHUCIUTEIbHO-BOCCTAHOBUTEIIbHBIC PEaKIINH,
OKUCIIUTENIb,  BOCCTAHOBHUTEIb, OKHUCJIEHWE U  BOCCTAHOBJICHHE,
aJIIOTpOnus, aM(pOTEPHOCTh, XUMHUYECKasi CBs3b (KOBAJICHTHAsl, MOHHAs,
METaJuIMYecKasi), KpHUCTAJUIMYECKass pElETKa, KOppo3us METAUIOB,
CIUIaBbl, CKOPOCTh XHMHUYECKOW pEakiuu, MpeAeabHO IOMyCTUMAs
koHueHtpanus [IJIK BemecTna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHUYECKMX TIOHATUHA U
MIPUMEHSThH 3TU TIOHATHUS MPY ONMCAHUH BEUIECTB U UX MPEBPAILCHUN;
UCIIOJIb30BaTh XUMHUYECKYI0 CHUMBOJIUKY [UJISi COCTaBieHUs (popmyl
BEIIECTB U YPABHEHUN XMMUYECKUX PEAKIUU;

OTPENIENIATh BaJIGHTHOCTh U CTENIEHb OKUCJICHUSI XUMUUECKUX AJIEMEHTOB B
COCIMHEHUAX PA3JIMYHOrO0 COCTaBa, IPUHAJJIEKHOCTh BEIIECTB K
ONpeNeNEHHOMY KJIAcCy COEIUMHEHUN Mo (QopMysaMm, BUJ XUMHUYECKOH
CBsi3U (KOBaJICHTHAs, HWOHHAsl, METaUIMUYECKas) B HEOPTraHUYECKUX
COCIMHEHUSX, 3apsij MOHA MO0 XUMHUYECKON (opmyre, xapakrep cpeabl B
BOJIHBIX PACTBOPAX HEOPTraHWYECKUX COCIMHEHUM, THUIl KPUCTATIMYECKON
pPEETKN KOHKPETHOTO BEIIECTBA;

packpeiBath cmbich [lepuoamueckoro 3akona JI. M. MenneneeBa u
JEMOHCTPUPOBATh €ro TOHMMAHHWE: ONUCHIBATh M XapaKTEepU30BaTh
Tabnuunyio Gopmy Ilepuoanueckoid CUCTEMbl XMMHUYECKHX DIIEMEHTOB:
paznuyaTh MOHATUSA «rjaBHas noarpymnmna (A-rpynma)» M «noOodyHas
noarpymnmna (b-rpymma)», Mameie u OoJiblliM€ TEPHOJIBI, COOTHOCUTH
0003HaYCHUS, KOTOpPhIE HMMEIOTCS B TIEPUOAMYECKON TaOmuIEe, C
YUCJIOBBIMU  XapaKTEPUCTUKAMHU  CTPOCHHUS  aTOMOB  XMMHYECKHUX
AJIEMEHTOB (COCTaB MW 3apsj sapa, oOOIllee YHCIO DJICKTPOHOB U
pacmpeneneHue WX TO DOJICKTPOHHBIM CJI0SIM), OOBSICHATH O0OIHe
3aKOHOMEPHOCTH B W3MEHEHHM CBOMCTB JJIEMEHTOB M MX COEJUHCHUN B
npejenax MajiblX MEPUOJIOB U TJIaBHBIX MOATPYMI C YU4ETOM CTPOSHHUS HUX
aTOMOB;

KJIaCCU(PHUIIMPOBATh XUMUYECKUE DJIEMEHTHI, HEOPTaHMYECKUE BEIECTBA,
XUMHUYECKUE PEaKuu (M0 YUCIY U COCTaBy Y4YacTBYIOIIMX B PEaKIUU
BEIIIECTB, TIO0 TEIIOBOMY 3(PdEeKTy, MO0 U3MEHEHHIO CTETICHEH OKHUCIICHUS
XUMHYECKHX DJIEMEHTOB);

XapaKkTepru30BaTh (OMUCHIBATh) OOIME W CHEHUPUUECKUEe XUMUUYECKHUE
CBOMCTBAa TIPOCTBIX M CJIOKHBIX BEIIECTB, IOJTBEPKIas OIKMCAHUE
MpUMEpaMH MOJIEKYJISIPHBIX M HOHHBIX YPAaBHEHUH COOTBETCTBYIOIIUX
XAMUYECKUX PEaKIIU;

COCTaBIISITb YPAaBHEHUS JJIEKTPOJMTHUYECKOM JUCCOLUMALMM  KHUCIOT,
LIEJI0YEH U COJIEH, ITOJHBIE U COKPAILIEHHBIE YPABHEHUS PEAKIINA HOHHOTO
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oOMeHa, YypaBHEHMsS peakUui, MOATBEPKAAOIIUX CYIIECTBOBaHUE
TeHETUYECKOM CBSI3U MEK/y BELIECTBAMH Pa3IMYHbIX KJIACCOB;
pacKpblBaTh CYIIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX —pEaKIUi
MOCPEACTBOM COCTaBJICHHS 3JIEKTPOHHOTO OaiaHca STUX PEaKIIHii;
MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT HX CTPOCHUS,
BO3MOXXHOCTH TIPOTEKAaHUS XHUMHUYECKUX TMPEBPAIICHHA B Pa3TMYHBIX
YCIIOBUSIX;

BBIUUCIIATh OTHOCUTENIbHYIO MOJIEKYJSPHYIO U MOJSIPHYIO Macchl
BELIECTB, MAaCCOBYIO JIOJII0 XHUMHUYECKOIO JJIeMeHTa 1o (dopmyiie
COEMHEHMsI, MACCOBYIO JIOJIO BEILLIECTBA B PACTBOPE, IPOBOAUTH PACUETHI
M0 YPaBHEHUIO XUMHUUECKON PeaKIInu;

coOmoaTh  MpaBWiIa  MOJIb30BAHMA ~ XUMHYECKOW  TOCyAOH U
nabopaTopHbIM  000OpyJOBaHHMEM, a TakkKe TMpaBuiIa OOpaIleHus ¢
BEIIECTBAMH B COOTBETCTBUM C HWHCTPYKUIUSMU TIO BBITIOJHEHUIO
7a00paTOPHBIX XMMHMYECKHUX OMNBITOB MO TOJYyYEHUI0O U COOMpaHUIO
ra3000pa3HbIX BEIIEeCTB (AMMHAKa U YTJIEKUCIIOTO rasa);

NPOBOJUTH  PEAKIMH,  IOATBEP)KIAIONINE  KAa4eCTBCHHBI  COCTaB
pa3IMYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM MYTEM XJIOPUI-, OPOMHU/I-,
uonua-, kapbonat-, ocdar-, cummkar-, cynbdar-, TUIPOKCHUI-HOHBI,
KaTHOHBI aMMOHHSI W HMOHBI M3yYEHHBIX METaJNIOB, MPHUCYTCTBYIOIINE B
BOJIHBIX PacTBOpax HEOPTaHUYECKUX BEIIECTB;

NPUMEHSATh OCHOBHBIE OIEPAIMM MBICIUTEIbHOW NEATENbHOCTH — aHaU3
W CHHTE3, CpaBHEHHE, OO0OOIIeHHe, CHCTEeMaTU3AII0, BBISBICHUC
NPUYUHHO-CJICICTBEHHBIX CBSI3€H — JJII M3yYEHHUs CBOWCTB BEIIECTB W
XUMHUYECKHUX PpEaKIMid, eCTECTBEHHO-HAyYHbI€ METOAbl TO3HAHUS —
HaO0IeHNe, MU3MEPEeHUEe, MOJEIMPOBAHUE, SKCIEPUMEHT (peanbHbI U
MBICJICHHBIN ).
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TEMATHUYECKOE IINTAHUPOBAHHUE

8 KIIACC
KoanuectBo yacos
No HanmeHoBaHMe pa3/ie/ioB U DJIeKTpOHHbIe (HU(POBHIE)
KonTposbHbie IIpakTuyeckue
n/n TeM MPOrpaMMbl Bcero oOpa3oBaTe/ibHbIE pecypchbl
padoTbl padoTbl
Paszpnea 1. [lepBoHayaibHbIe XMMHUYECKHE TOHATHS
Xumus — BaxkHasi 00J1acTh

L1 €CTECTBO3HAHUS U 5 ) bubnuorexa [JOK

' MPAKTUYECKOU IESITETbHOCTH https://m.edsoo.ru/7f41837¢

YyeJloBeKa

12 BemecTBa 1 XUMHYECKHE 15 | bubnuoreka [IOK

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

Hroro no paszneny 20

Pa3nen 2. Baxkneiilue npeacTaBuTe I HEOPraHU4eCKMX BellleCTB
)1 Bosnyx. Kucnopon. Ilonsarue 6 bu6mmoreka [JOK

' 00 okcumax https://m.edsoo.ru/7f41837¢c
27 Bognopoa.llonsatue o kucinorax g 1 bu6mumoreka [IOK

' U COJISX https://m.edsoo.ru/7f41837¢
)3 Bona. PactBopsr. [Tonsitue 06 5 1 1 bu6muoreka [JOK

' OCHOBaHHSIX https://m.edsoo.ru/7f41837¢
24 OCHOBHBIE KJTacChI 1 ) | bubnuotexa [JOK

' HEOPraHWYECKUX COCIUHEHUN https://m.edsoo.ru/7f41837¢

Hroro no pazneny 30

Paznen 3. llepunoanueckuii 3axkon u [lepuoauyeckas cucrema xumudecknx 3ieMeHToB JI. U. MenaeneeBa. CTpoeHue aToOMOB.
Xumnueckas cBsizb. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE PEeaKIUU
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[lepuonuueckuil 3aKOH U

31 IIepnonnueckas cucrema 7 bu6nuorexa LIOK
XUMHYECKHUX AeMeHToB [l. U. https://m.edsoo.ru/7f41837¢
MenneneeBa. CTpoeHue atoma
XuMuyecKas CBSI3b. BuGmiorexa LIOK

3.2 Orucrennio- 8 https://m.edsoo.ru/7f41837¢
BOCCTAaHOBUTEJIbHBIE PEAKIIUU

Hroro no pasyeny 15 Eﬁﬁgg;ggﬁmgm
PesepBHOe Bpemst 3 buommorexa OK

https://m.edsoo.ru/7f41837¢
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME

Mepeaar uepes [uagok 12.10.2023 11:45 GMT+03:00 / \
312a1316-89b1-4bb9-9406-192e283C16fd | |——_L

CrpaHutia 23 us 44 \\ /



9 KVIACC

KoimnyecTBo yacoB DJIEeKTPOHHbIE
HanmeHnoBaHue pa3/iesioB U TeM undposbie
Ne n/m P Konrpoabnubsie IIpakTHyeckue (upp )
NpOrpamMmblI Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsl
Pa3nen 1. BemecTBo M1 XMMH4eCKHe peaKkunu
11 [ToBTOpenwue u yriydieHne 3HaHUH 5 | bubnuorexa [JOK
' OCHOBHBIX Pa3fIesIoB Kypca 8 Kiiacca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTU XUMUYECKUX 4 bu6mmoreka [JOK
' peaxiui https://m.edsoo.ru/7f41a636
13 DNeKTpoNIUTHYECKAas JUCCOLUALINSL. 2 | 1 bubnmoreka [JOK
' XHWMHYECKHE PEAKIIMU B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no paszneny 17
Paznen 2. Hemerayuibl M MX coeJMHEHHSA
)1 OO6m1ast XapaKTepruCTUKa XUMHYECKHUX 4 1 bu6mmoreka [JOK
' sneMeHToB VIIA-rpynmebl. ["anorensl https://m.edsoo.ru/7f41a636
OO01mas XxapakTepuCTUKa XUMHUIECKHX
2.2 anemeHToB VIA-rpynmnsl. Cepa u eé 6 bubmmorexa LOK
) PYTHIRL- 2-€P https://m.edsoo.ru/7f41a636
COETMHEHUS
OO01mas xapakTepuCcTUKa XUMHUIECKHX
23 aneMeHTOB VA-rpymimsl. A30T, Gpocdop u ux 7 1 bubmmorexa LHOK
' PYTHIEL ’ P https://m.edsoo.ru/7f41a636
COCTMHEHUS
OO01mas XxapaKTepruCTUKa XUMHUYICSCKHX
2.4 snemeHToB [VA-rpynnsl. Yriepon u 8 1 2 bubmmorexa LOK
' . PYHIHIEL. pos https://m.edsoo.ru/7f41a636
KPEMHUH U UX COEAMHEHUS
Hroro no paszneny 25
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Pa3zngen 3. Merauibl 1 HX cOeINHEHUS

bubnuorexa [JOK
3.1 006 7 4
HIC CBOMCTRA METAILTOB https://m.edsoo.ru/7f41a636
3.2 Bakueiinire MeTanibl ¥ UX COSTUHEHUSA 16 bubnmorexa LIOK
https://m.edsoo.ru/7f41a636
Hroro no pazgeny 20
Pa3nen 4. XuMus v oOKpy:Kamomas cpeaa
4.1 BeriecTBa 1 MaTepuainl B )KU3HU YEJIOBEKA 3 bubmorexa LHOK
' B p https://m.edsoo.ru/7f41a636
Uroro no pazneny 3
PesepBHOE Bpems 3 bubmorexa [OK
P p https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68
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IHOYPOYHOE IINTAHUPOBAHUE

8 KJIACC
KoanyecTBo 4acoB DJIeKTPOHHbIE
Ne nudposeie
Tema ypoka Kontpoabubie  IIpakTHuyeckue
n/n Bcero o0pa3oBaTe/bHbIE
padoThl padoThl
pecypchl

1 [Ipeamer xumun. Poap XuMuM B 5KU3HU 1 bu6mmoreka [JOK
yengoBeka. Tena u BemecTBa https://m.edsoo.ru/ff0d210c

2 ITonsiTHEe 0 MeTOMAX MO3HAHHUA B XUMUH 1 bubmmorexa [IOK

A https://m.edsoo.ru/ff0d227¢
[Tpaktruueckas pabora Ne 1 «IIpaBuna paGoTs
3 B J1a00OpPaTOpUHU U IPUEMBI OOPAIIIEHUS C 1 bubmorexa LOK
patop p pattl https://m.edsoo.ru/ff0d23dc
1ab0paTOPHBIM 000PYI0BAHUEM))

4 YucTteie BemecTBa U cMech. CrmocoOb! | bu6mmoreka [JOK
pas3aeneHus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTruueckas padora Ne 2 «Pa3znenenue

5 cMecell (Ha mpuMepe OYMCTKH TTOBAPEHHOM 1 bubmorexa HOK

p p P https://m.edsoo.ru/ff0d28c8
COJIN)»
bubmuoreka [JOK
6 ATo oJie 1
TOMBI H MOJICKYIIBT https://m.edsoo.ru/ff0d2a6c¢

. XUMHUYECKHUE DJIEMEHTHI. 3HaKU (CHMBOJIbI) | bubnmoreka [JOK
XUMHUYECKHUX DJIESMEHTOB https://m.edsoo.ru/ff0d2be8

8 IIpocThie U CIIOKHBIE BEIIESCTBA 1 bubmnorexa [IOK

p B https://m.edsoo.ru/ff0d2a6¢

9 ATOMHO-MOJIEKYIISIpPHOE YUECHHE 1 bubmnorexa [IOK

yip yi https://m.edsoo.ru/ff0d2d50
10 3aKOH MOCTOSTHCTBA COCTaBa BEIIECTB. 1 bubmuoreka [JOK
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Xumuyeckas popmyina. BaneHTHOCTh aTOMOB
XUMHUYECKHUX HJIEMEHTOB

https://m.edsoo.ru/ff0d2eae

1 OTHocuTeNnbHAs aTOMHAs Macca. bubmmoreka [JOK
OtHOcHUTENbHAsA MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323¢
12 MaccoBasi 10711 XMMHAYECKOTO JIEMEHTA B bu6mmoreka [IOK
COCIMHEHUH https://m.edsoo.ru/ff0d350c
13 KonmuuectBo BemectBa. Moiib. MossgpHas bubnuorexka [JOK
macca https://m.edsoo.ru/ff0d5230
14 ®du3nveCcKrue U XUMUYECKUE SIBIICHUS. bubmuoreka [JOK
XuMHUYecKas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku U yciaoBUs IPOTEKaHUS bubnmoreka [JOK
XUMHYECKUX PEaKIui https://m.edsoo.ru/ff0d3al6
16 3aK0H COXpaHEHUs! MACChl BEIIECTB. bubnmoreka [JOK
XHUMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
17 Brrunciienus koyimuecTBa, MacChl BEIIECTBA 10 bubnuorexa [JOK
YPaBHEHUSIM XUMHUYECKUX PEaKLUN https://m.edsoo.ru/ff0d5708
Knaccudukanms XuMuueckux peakiui
18 (coe I/IHq;HI/ISI a3JI0KEHUS 3a1\IZe eHUs brbmmorexa LIOK
5 P > SAMCTHEHIE, https://m.edsoo.ru/f0d3 34
oOMeHa)
M. B. JIoMOHOCOB — y4€HBbIA-
19 sHIMKIONeAncT. O600IIeHue 1 Bubmmorexa [IOK
t At LEI https://m.edsoo.ru/ff0d40c4
cucTeMaTu3alus 3HaHUM
20 KonTponbnas padota Nel o reme «BemectBa bubnuoreka [IOK
A XUMHYECKUE pEAKIAN» https://m.edsoo.ru/ff0d4290
Boznyx — cmech razoB. CoctaB Bo3yxa.
21 KI/ICJ‘I}(I)X 01 — DJIEMEHT U MPOCTOE Bemy:CTBO Bubmorexa HOK
p P ’ https://m.edsoo.ru/ff0d448e
O30H
22 duznveckue U XUMUYECKUE CBOMCTBA bu6mmoreka [IOK
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KHUCTIopo/ia (peakluy OKUCIICHUS, TOPEHHUE).

TToustie 00 okcumax

CrniocoOslI mostydeHus KUCIopoia B

https://m.edsoo.ru/ff0d4614

23 71a00paTOPUH M MPOMBIIIIICHHOCTH bubmorexa OK
paTop p ’ https://m.edsoo.ru/ff0d497a
[Ipumenenue kuciaopoja
TennoBoit 3 PeKT XUMUIECKON peaKIInu,
24 TIOHSATHE O T(Sq)MOXI/IMI/I‘-IeCKOM paBH:HI/II/I bubmorexa HOK
P P ’ https://m.edsoo.ru/ff0d4790
9K30- U SHJOTEPMUUYECKHUX PEAKIIUAX
TomnuBo (HedTh, yroyib U METaH).
25 3ar H3HCI§I/IC(1];O3 ’ a, CIT0COOBI lro bubmmorexa [TOK
p AyXd, https://m.edsoo.ru/ff0d4c4a
MPEeI0TBpAICHUS
[IpakTuyeckas padora Ne 3 o Teme
26 «ITomyuenne u coOupaHue KUCIOPOIa bubmorexa HOK
yi . p poa, https://m.edsoo.ru/ff0d4ae2
W3Y4YEHHUE €T0 CBOMCTBY»
7 Boxopon — 351eMeHT U IIPOCTOE BELIECTBO. bubnnorexa [JOK
Haxoxnenue B npupone https://m.edsoo.ru/ff0d4dd0
73 Ddu3nvecKue U XUMUYECKUE CBOMCTBA bu6mmorexa [{OK
Bojopoa. [Ipumenenue Bonopoaa https://m.edsoo.ru/ff0d4dd0
bu6mmoreka [IOK
29 IT
OFFITHE © IHCTOTax it coix https:/m.edsoo.r/f0d50d2
30 CriocoOsI MoTydeHus: BOAOPOa B bubnuoreka [IOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
[TpaxTrueckas padota Ne 4 o Teme
31 «ITomyuenne u cobupanue BoAOpoaa bubmorera [TOK
i onp AOPOAa, https:/m.edsoo.rw/fR0d4f42
W3Y4YCHHUE €TO CBOMCTBY»
. bubmmoreka [JOK
32 M i1 00 .3 A
OJLIPHAIH ODREM Ta30B. JAKOH ABOTAAPO https://m.edsoo.ru/ff0d542¢
33 Boruucienus 00béMa, KOJIUYECTBA BEIICCTBA bubmuoreka [JOK
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rasa 1o ero U3BECTHOMY KOJIHYECTBY
BEIIECTBA UIIH 00BEMY

Brruncnenust 00bEMOB ra30B 10 ypaBHEHHIO

https://m.edsoo.ru/ff0d55a0

34 €aKI[M1 Ha OCHOBE 3aKOHA 00BEMHBIX bubmorexa LHOK
peardt o https://m.edsoo.ru/ff0d5708
OTHOIIIEHUH Ta30B
35 dusnyeckue U XUMHUYECKUE CBOHMCTBA BOJIBI bubnorexa [IOK
8 https://m.edsoo.ru/ff0d587a
bu6nmoreka [JOK
36 CocraB ocHoBauuii. [louarue 00 nHAUKATOPAX
. P https://m.edsoo.ru/ff0d59e2
Boja kxak pactBopurens. HacwlmenHbIe U
37 HEHACEHI epHHBIG paCTBO bI. MaccoBas 1o bubmorexa [IOK
- PACTBOPHL. A hitps://m.edsoo.ru/fR0d5b40
BEII[ECTBA B PACTBOPE
[TpakTrueckas pabota Ne 5 o reme
38 «IIpuroroBiieHrE PACTBOPOB C ONPEACIEHHON bubmmorexa [OK
P o o P p pedl https://m.edsoo.ru/ff0d5eba
MacCcOBOM /10J1€i1 paCTBOPEHHOTO BELIECTBA»
19 Kontponbhas pabota Ne2 o teme bubnuoreka [IOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 OKcuapl: coCcTaB, KilaccupUKaIus, bu6mmoreka [JOK
HOMEHKJIATypa https://m.edsoo.ru/ff0d664e
[Tonydyenune u XMMHUYECKUE CBOMCTBA
41 KHCJIOTHBIX, OCHOBHBIX M aM(OTEPHBIX bubmmorexa [IOK
’ p https://m.edsoo.ru/ff0d664e
OKCHIIOB
4 OcHoBaHHUsI: COCTaB, KJIacCU(pUKAIIHS, bu6nmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [Tonyuyenue n XuMH4eCKHEe CBOMCTBA bubnnorexa [JOK
OCHOBaHUH https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccudukaus, bu6mmoreka [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0dfee2
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bubmuoreka [JOK

45 IlonydyeHue U XMMUYECKUE CBOMCTBA KUCIOT
T https://m.edsoo.ru/ff0dfee2
46 Conu (cpemHue): HOMEHKIATYpa, CIIOCOObI bubnunoreka [JOK
MOJTY4YEHHS, XUMUYECKUE CBOKMCTBA https://m.edsoo.ru/00ad9474
[TpakTrueckas padorta Ne 6. Pemenue
47 SKCIEPUMEHTAIBHBIX 3a7a4 M0 TEME bubnuorexa [JOK
«OCHOBHBIE KJIaCChl HEOPTAaHUYECKHUX https://m.edsoo.ru/00ad9b7c
COEIMHEHUIN»
43 ['eneTndeckas cBsI3b MEXKIYy KJIaCCaMH bubnunoreka [JOK
HEOPraHUYECKUX COCIMHEHUN https://m.edsoo.ru/00ad9a50
bu6mmoreka [JOK
49 O0o01IeHre U cCTeMaTU3alus 3HaHUH
B 1 https://m.edsoo.ru/00ad9cb2
50 KonTponbnas padota Ne3 o reme "OcHOBHbIE bubnuoreka [IOK
KJIACChl HEOPTraHUYECKUX COeUHEHUN" https://m.edsoo.ru/00ad9ela
[TepBbIie MOMBITKH KIacCHPUKAITIHI
51 XUMHYECKUX dJIeMEHTOR. [loHsTHE O rpymmax bubmorexa HOK
’ Pyl https://m.edsoo.ru/00ad9ffa
CXOJIHBIX 3JIEMEHTOB
[Tepuonnueckuii 3akoH u [lepuoanueckas
bu6mmoreka [IOK
52 cHCcTeMa XUMH4YecKuX anemMeHToB []. 1.
https://m.edsoo.ru/00adasS2c
Menpeneena
53 ITepuoapl, rpynmnel, DOATP YIIIEI bubmorexa LOK
p > TPYITIBL pyn https://m.edsoo.ru/00ada52¢c
54 Crtpoenue atomoB. CocTaB aTOMHBIX SIJIEP. bubnuorexa [JOK
M30TO18I https://m.edsoo.ru/00ada342
CtpoeHue JIeKTPOHHBIX 000JI0UYEK aTOMOB
55 aneMmeHTOB Ilepuonnueckoit cucremsl [[. U bubmmorexa [IOK
p o https://m.edsoo.ru/00ada6bbc
Menpeneena
56 XapakTepucTUKa XUMHUYECKOTO JIEMEHTA 10 bubmuorexa [JOK
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ero nojoxxeHuto B [lepuoanueckoii cucreme
. . MenneneeBa

3HaueHHne HepI/IOI[I/I‘ICCKOFO 3aKOHa OJIsd

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

Bbubmmorexa [JOK

57 a3BUTHUS HAYKH U TIpakTuku. /1. W. 1
iAeHneneeB y—K y‘IéHIIJ)Ifl, nenarﬂor U TPaKIaHUH bitps: edsoo.nu Odadud
58 DIEKTPOOTPULIATETLHOCTh ATOMOB 1 bubnmnoreka [JOK
XUMHYECKHUX 3JIEMEHTOB https://m.edsoo.ru/00adaab8
bu6nmnoreka [JOK
39 Honmast xumireckas casb ! https://m.edsocl)_.[ru/OOadac34
60 KoBanenTHas mosisipHast XuMu4ecKas CBSI3b 1 bubmorera [IOK
https://m.edsoo.ru/00adaab8
61 KoBanenTHas HenosssipHasi XuMU4ecKasi CBSI3b 1 bubamorera LOK
https://m.edsoo.ru/00adaab9
bu6mmoreka [IOK
62 Crenexs okHCICHHA ! https://m.edsocL).Iru/OOadae28
63 OKHUCIUTENbHO-BOCCTAHOBUTEIbHBIC PEAKIIUN 1 bubmorera [JOK
https://m.edsoo.ru/00adb076
bu6mmoreka [JOK
64 OKHUCITUTENN U BOCCTAHOBUTEIIH 1 hitps:/m.c dso:fru 100adb076
65 KonTtponbHas padora Ne4 mo teme «CtpoeHue 1 bubnunoreka [JOK
atromMa. XUMHUYECKasl CBS3b» https://m.edsoo.ru/00adb486
66 PesepBHblit ypok. O600111€HNE 1 | bubnuorexa [IOK
cUCTeMaTu3alus 3HaHu| https://m.edsoo.ru/00adb33c¢
67 PezepBHblit ypok. O6001meHue u 1 bubnnorexa [JOK
CHUCTEMAaTH3alsl 3HaHUH https://m.edsoo.ru/00ad9cb2
68 PesepBublit ypok. O6001eHNE 1 1 bubmuorexa [IOK
cucTeMaTu3alus 3HaHu! https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68
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9 KVIACC

KosmmuecTBo yacoB DJIeKTPOHHbIE
Ne Hara uudposeie
Tema ypoka Kontpoabsubie IIpakTuuyeckue
n/n Bcero u3ydyeHusi  oOpa3oBaTe/IbHbIE
padoThI padoThI
pecypcsl

Ilepnonnueckuit 3aK0H.
[lepuonnueckas cucrema | bu6nmnoreka [JOK
XUMHYECKHUX AeMeHToB []. U. https://m.edsoo.ru/00adb59e
Menneneesa
3aKOHOMEPHOCTU B U3MEHEHUU

. bu6mmoreka [IOK
CBOMCTB XMMUYECKHUX 3JIEMEHTOB 1

. https://m.edsoo.ru/00adb6b6

MEePBBIX TPEX MEPHUOIOB
Knaccudukanus u HOMEHKIATypa | bu6mmoreka [JOK
HEOPTaHWYECKNX BEIIECTB https://m.edsoo.ru/00adb7e2
Bunpl xXuMHu4ueckou CBSI3H U THUIIBI | bu6mmoreka [{OK
KPUCTALIMYECKUX PEMIETOK https://m.edsoo.ru/00adbac6
Konrtpomnsnas padora Nel mo teme
«IToBTOpenue u yriy0OiaeHue 3HaHUN 1 1
OCHOBHBIX Pa3/elIoB Kypca 8 Kiiacca»
Knaccugukarums XuMuuecKux 1 bub6nuorexa [IOK

peakuuii 10 pa3aIuyHbIM IIPU3HAKAM

https://m.edsoo.ru/00adbcb0

[TonsiTHE O CKOPOCTH XUMHYECKOU
peakuuu. [IoHATHE O TOMOTEHHBIX U
TETEPOreHHBIX PEAKLIUAX

bu6mmoreka [{OK
https://m.edsoo.ru/00adbe9a

IlonsaTre 0 XUMHUUECKOM PaBHOBCCHU.

@akTOpsl, BIUAIOIINAE HA CKOPOCTh
XUMUYECKOHN PEAKLUU U TIOJIOKECHUE

bu6mmoreka [JOK
https://m.edsoo.ru/00adc28c
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XUMHUYCCKOI'O paBHOBECHU A

OKHCIUTEIIBEHO-BOCCTAHOBUTCILHBIC

bu6mmorexa [{OK
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9
peakuuu https://m.edsoo.ru/00adcade
Teopus 31EKTPOIUTUYECKON
10 ncconuanuu. CUIbHbIE U clla0ble bubmorexa LOK
A HHATIH. https://m.edsoo.ru/00adcd68
3IEKTPOJIUTHI
11 Honurle ypaBHEHHUS peaKIIUN bubmorexa LOK
yp peaktt https://m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA KUCIOT U
12 OCHOBAHUI B CBETE NPEACTABICHUN bubmmorexa LHOK
pull https://m.edsoo.ru/00add5d8
00 PIEKTPOIUTHYECKON AUCCOLUAIINH
XUMHYECKHE CBOMCTBA COJIEN B CBETE
13 PEICTABICHUNA 00 buGmnorexa [IOK
peA . https://m.edsoo.ru/00add8b2
AIEKTPOIUTUYECKOMN AUCCOLUAIINH
14 IlonsgTue o ruaponuse coaeit bubmorexa [IOK
AP https://m.edsoo.ru/00add9d4
15 O00011IeHIE U CHCTEMATH3ALIUS bu6mmorexa [{OK
3HaHUHU https://m.edsoo.ru/00addd12
[TpakTuyeckas padora Ne 1.
16 «Penrenue skcriepuMEHTATIbHBIX buGmnorexa [IOK
p https://m.edsoo.ru/00addbfa
3ama9»
KonrponsHas padora Ne2 o teme
17 <<3J‘IeIIZT OJ'II/ITIf‘{eCKaH HCCOoLMaIusa bubmorexa LOK
p g HHATHA. https://m.edsoo.ru/00addecO
XUMHUYECKHE peakiluy B paCTBOPaAX»
OO01as XapakTepPUCTHKA FaJIOTEHOB.
18 XI/IMI/I‘IGCKI:/IC CBI())ﬁCTBa Ha IIpuUMepe buGnnorexa [IOK
p p https://m.edsoo.ru/00addfe2
xJjopa
19 XnopoBogopoa. CosisiHast KHCHOTA, bubnmoreka [JOK
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XUMHNYCCKHEC CBOﬁCTBa, MNOJIy4CHHC,

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

IIPUMEHEHNE
[Tpaktrueckas padora Ne 2 mo Teme
. bubmuoreka [JOK
20 «[TonyyeHnue COMIHONU KUCTIOTHI,
n . https://m.edsoo.ru/00ade348
U3y4eHue e€ CBOWCTBY»
Boeruucnenus no ypaBHEHUSIM
21 XUMHUYECKHUX PEaKIUi, €CIU OJUH U3 buGnnorexa [IOK
P ’ https://m.edsoo.ru/00ade488
peareHTOB J1aH B U30BITKE
” OO01as xapakTepuCcTHUKA FTIEMEHTOB bubnuorexa [JOK
VIA-rpynnsl https://m.edsoo.ru/00ade64a
AnnoTpornHbie MOAU(UKALIUU CEPHI.
” HaxoxnaeHue cepbl 1 €€ COeqUHEHU bubmuorexa [IOK
B IIpUpOJIe. XMMHUYECKHE CBOKWCTBA https://m.edsoo.ru/00ade64a
cepsl
24 CepoBoaopoi, CTpOEHHUE, bubmuorexa [JOK
¢bu3nyeckre 1 XMMUYECKHe CBOWCTBA https://m.edsoo.ru/00ade802
Oxcuppl cepbl. CepHasi KUCIIOTA,
25 ¢bu3nveckre 1 XUMUYECKHE CBOWCTBA bubmmorexa [HOK
’ https://m.edsoo.ru/00adea28
IIPUMEHEHHE
XUMHYECKUE PEAKLIUH, JIEKALUE B
OCHOBE IIPOMBIIIJICHHOTO CII0c00a
2% MIOJIyYEHUS CEPHOI KUCIIOTHI. bubnuorexa [IOK
XHUMHUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpY>Karollen cpelibl COeAMHEHUSIMU
cepsl
7 Brruncnenne maccoBoi 10JIM BbIX0/1a bubmmoreka [JOK
MPOJIYKTa PEAKITNN https://m.edsoo.ru/00adec8a
28 OO01mas XxapaKTepuCTUKA AIIEMEHTOB bubnmoreka [JOK
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VA-rpynmsl. A30T, pacnpocTpaHEHue
B IIpupoze, GU3NIeCKue u
XUMHYECKHE CBOMCTBA

AMMHaK, ero Gpu3nvIecKue u

https://m.edsoo.ru/00adeea6

29 XMMHUYECKHE CBOMCTBA, MOTYyYCHHUE U buomorexa OK
S https://m.edsoo.ru/00adf004
MIPUMEHEHHE
ITpakTuyeckas padora Ne 3 o Teme
30 «Tonyuenne ammuaka, U3y4eHHUE €ro bubmmorexa [IOK
. i > 1Y https://m.eds00.ru/00adf180
CBOMCTB»

31 A3OTHast KUCIO0Ta, €€ PU3NIECKUE 1 bubmnoreka [IOK
XMMHYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnons3oBaHue HUTPATOB U COJIEH
aMMOHWUS B KQU€CTBE MHUHEPAITbHBIX

32 oOpenuii. XuMu4ueckoe bubmmorexa [IOK
yAoobp ) . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKAIOIIEH CpeIbl
COCIMHEHMSIMU a30Ta
dochop. Okxcun dbochopa (V) u

33 (1)00((11))0 pHasI KI/ICJI((l))Ta (1)(1)1/1:I)3I/I(I-IGZSKI/IG u bubmmorexa [IOK

P . https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBOMCTBA, MOIYyUCHUE
Hcnons3oBanue pocharos B

34 KaueCcTBe MHUHEPAIILHBIX YA0OpEHUH. bubnuoreka [JOK
3arpsi3HEHUE MIPUPOTHON CpeIbI https://m.edsoo.ru/00adfc20
dbocharamu
VYraepon, pacrpocTpaHeHIE B

35 pu EIIG g)mnlr){ec;;e A XUMHAYECKUE bubmorexa [IOK

p P ’ https://m.edsoo.ru/00adfd9c
CBOMCTBA
16 Oxkcuapl yriaeposaa, ux (GU3nYecKue u bubnuorexa [JOK

XUMHUYECKHUE CBOUCTBA.

https://m.edsoo.ru/00adfebe
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DKosornyeckue npo0IeMsl,
CBSI3aHHBIE ¢ OKcUAOM yrieposa (IV)

N bu6mmoreka [JOK
37 VYronbHasg KUCI0Ta U €€ COJIU
https://m.edsoo.ru/00ae006¢
[IpakTnueckas padorta Ne 4 o reme

13 "[lonydyeHune yrieKucaoro rasa. bubnnorexa [IOK
KauecTtBennast peakuus Ha KapOoHat- https://m.edsoo.ru/00ae027¢
roH"

[TepBoHavabHBIEC TOHATHUS 00
bubmuoreka [JOK
39 OpraHUYECKUX BEIIECTBAX KaK O
https://m.edsoo.ru/00ae054¢
COCJIMHEHMSIX YyTiepo/a
40 Kpemuuii u ero coequHeHUs bubmmorexa [TOK
P https://m.edso00.ru/00ac080a
ITpakTuyeckas padora Ne 5. Pemenue

41 JKCIEPUMEHTAIBHBIX 3a1a4 I10 TEME bubnuorexa [JOK
«BaxkHeuIme HeMeTaJUIbl U UX https://m.edsoo.ru/00ae0bf2
COCMHEHUS»

KonTponbras padorta Ne3 o reme
. bubmuoreka [JOK
42 «BaxxHeinme HeMeTaJIbl U UX
https://m.edsoo.ru/00ac0e18
COCMHEHHUS»
OO01mas xapaKTepuCcTUKa XUMHUIECKHX
3JIEMEHTOB — METAaJIJIOB.

43 Mertannudeckas CBSI3b U bu6nmnoreka [JOK
METAJUTNYECKast KPUCTAJIINIECKast https://m.edsoo.ru/00ae103e
pemérka. Pu3nvecKre CBOMCTBa
METaJIJIOB
XHUMUYECKHE CBOMCTBA METAJIJIOB.

. bu6mmoreka [JOK

44 DIJIEKTPOXUMUYECKUH PSif

HaIIpsHKEHUN METaJlIoB

https://m.edsoo.ru/00ael 156
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O61ue cnocoObl MOTYYEeHHUS
MmeraioB. CraBbel. Beruncienns mo

45 aBHEHUSIM XUMHUYECKUX PEaAKIIUU bubmnorexa [IOK
M PCaKIH, https://m.edso0.ru/00ael 156
€CJIM OJIUH U3 PEareHTOB COACPKUT
puMecHu
46 IlonsaTue o KOppo3uU METAIJIOB bubmorexa HOK
pp https://m.edsoo.ru/00ac1278
bu6nmoreka [JOK
47 €JIOYHBIE METAJIJIbI
1 https://m.edsoo.ru/00ac14b2
43 Okcuabl ¥ TUIPOKCUBI HATPUS U bubnuorexa [JOK
Kanus https://m.edsoo.ru/00ac14b2
49 [lenouno3emenbHbIE METATLIBI — bubnmoreka [JOK
KaTbIINM ¥ MarHui https://m.edsoo.ru/00ael5e8
50 Baxkueiiniue coefMHEHUS KaJbLUS buGmnorexa [IOK
a H https://m.edsoo.ru/00ael 5e8
51 O00011IeHE ¥ CUCTEMATH3aIs
3HAHUH
5 JKEcTKOCTh BOJIBI M CLIOCOOBI €€ bubmuoreka [JOK
YCTpaHEHHU https://m.edsoo.ru/00ae1886
[IpakTuueckas padora Ne 6 mo Teme
53 "XécTkocTh BOALI 1 METOJIBI €€ bubnmorexa [OK
" A A https://m.edsoo.ru/00aelae8
YCTpaHEHHUS
bu6mmorexa [IOK
54 An 5
FOMUTHIH https://m.edsoo.ru/00aelc64
55 AmpoTepHbIe CBOICTBA OKCHA U bubnuorexa [JOK
TUAPOKCUIA https://m.edsoo.ru/00aelc64
b K
56 Kerneso nonmoreka 11O

https://m.edsoo.ru/00ae1d86
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OKCI/I,Z[I)I, TUAPOKCHUIBI U COJIN KECJIC3a

bubmuorexka [JOK

> (IT) n xene3a (III) https://m.edsoo.ru/00ae35e6
58 O0001IeHNE U cCUCTEMAaTA3aIIHUS
3HaHUHU
[TpakTudeckas padora Ne 7. Pemenue
59 AKCIEPUMEHTANIbHBIX 33/1a4 110 TEME bubnmnoreka [JOK
«BaxHeunmme MeTaiibl U uX https://m.edsoo.ru/00ae3de8
COCIMHECHHSI
Brruncnenus mo ypaBHEHUSM
XUMHUYECKUX PeaKlUi, ecliu OJUH U3
60 pEeareHTOB JIaH B U30BITKE UITH bubnunorexa [JOK
COZICPKUT MpuMecH. Beruncienus https://m.edsoo.ru/00ael750
MacCOBOH JI0JIM BbIXOJa MPOAYKTA
peakuumn
61 O06001eHre U cucTeMaTU3alus
3HAHUI
Kontponbnas padora Ne4 o teme
62 «BaxHeunmme MeTaibl U X
COCJIMHECHUSI
63 BemecTBa u maTepuaisl B bubmuoreka [JOK
IOBCEIHEBHOM KU3HU YeIOBEKa https://m.edsoo.ru/00ae3f50
64 XHUMHYECKOE 3arpsi3HEHUE bubnuorexa [IOK
OKpYKaloLEen Cpeabl https://m.edsoo.ru/00ae4270
65 Ponb xumuu B penienun bubnuorexa [JOK
AKOJIOTUYECKHUX TTPOOIeM https://m.edsoo.ru/00ae4270
66 PezepsHslii ypok. O6001menue u bub6nuoreka [IOK
cucTeMaTH3alus 3HaHuH https://m.edsoo.ru/00ae0d0a
67 PesepBubIil ypok. O0001IeHNE 1 bubmuorexa [IOK
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cucTeMaTHu3anusg 3HaHUN https://m.edsoo.ru/00adb33c¢
68 PesepBHblit ypok. O600111€HNE U 1 bubnuorexa [JOK
cucTeEMaTH3allus 3HAaHUH https://m.edsoo.ru/00ad9cb2
OBIIEE KOJIMYECTBO YACOB I10 68 4 7
ITPOIT'PAMME
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YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI UIS1 YHEHUKA

* Xumus, 8 kiacc/ 'abpuensu O.C., OctpoymoB WN.I'., Cnagkor C.A.,
AkrnonepHoe obmectBo «M3aaTenscTBo «lIpocBerienne»
» Xumus, 9 xnacc/ 'abpuensu O.C., Ocrpoymo N.I'., Cnaakos C.A.,

AximmonepHoe o6miectBo «M3narensctBo «IIpocsemnieHue»

METOJINYECKHUE MATEPUAJIBI IS YUUTEJIA

1. 'abpuensn O. C., Bockoboinukosa H. I1., SlurykoBa A. B. HacTonbHast kHura
yunrtens. Xumus. 8 ki1.: Metogudeckoe mocoowue. - M.: Jlpoda, 2021.

2. I'abpuensn O. C., SAmykoBa A. B. Terpaab 1151 1ab0paTOpHBIX ONBITOB U
npakTudeckux padot. 8 k1. K yue6nuky O. C. 'aGpuensaa « Xumus. 8 Kiaacc.
M.: dpoda, 2022.

3. I'abpuensn, O. C. Meroguueckoe nocooue k yueonuky O. C. ['abpuensina
«Xumusy. 8 kmacc / O. C. T'abpuensa. — M. : Jlpoda, 2021. — 109.

4. T'abpuensu, O. C. Meroauyeckoe nocooue k yueonuky O. C. ['abpuensna
«Xumusi». 9 kiace / O. C. I'abpuensin. — M. : [Ipoda, 2021. — 108.

5. Xumus : TexHoaoruueckue kaptol K yaeOHuky O. C. 'abpuensina «Xumus. 8
Kjacey : merogudeckoe nocoodue / JI. 1. Acanoa. — M. : [Ipoda, 2020

6. Xumus : TexHosiornueckue kapTol K yueonuky O. C. ['abpuensina «Xumus. 9

Kjacey : Mmetonuueckoe nocodue / JI. 1. Acanosa. — M. : Jlpoda, 2018
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7. Xumus. 8 xi1.: KoHTponbHbIe U TpoBepoUHbIE padoThI K yueOHuky O. C.
INabpuensna «Xumus. 8» / O. C. I'abpuensn, 1. H. bepe3kun, A. A. Yiakosa u

ap. - M.: Ipoda, 2022. nannsie

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU
UHTEPHET

http://www.chemnet.ru I'azera «Xumusp» u caiit Ay yuutens «5 uay Ha ypok
XUMHID)

http://him.1september.ru Enunas xomnexius [{OP: [IpenMetnas komnekius
«XuMUD»

http://school-collection.edu.ru/collection/chemistry EctecTBenHO-HayuHbIE
skcniepuMenThl: Xxumusl. Komnekuusa Poccuiickoro o61eo0pa3oBaTelbHOTO
noprana

http://experiment.edu.ru AJIXUMUK: caiit JI.}O. AnukbepoBoit

http://www alhimik.ru Becepoccuiickas onumIinaia mKoJIbHUKOB 10 XUMUHU
http://chem.rusolymp.ru Opranudeckast XumMusi: SJIEKTPOHHBIN yUeOHUK JIs
CpPEIHEH LIKOJIBI

http://www.chemistry.ssu.samara.ru OCHOBbI XUMUHU: SJIEKTPOHHBINA yUEOHUK
http://www hemi.nsu.ru OTKpBITBINA KOJIIEIHK: XUMHUS
http://www.chemistry.ru JluctaHunoHnHasi omuMnuaga no XUuMHH:

TCHCKOMMYHI’IK&HI/IOHHBII/I O6pa3OBaTCJ'IBHI)II/I IIPOCKT
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[lokyMeHT noanucaH v nepesaH yepes onepatopa 340 AO «[1O «CKb KoHTyp»

OpraHu3aumsa, CoTpyAHNK [loBepeHHOCTL: per. HoMep, nepuos,  CepTudukar: cepuiiHbili Homep, — [aTa v Bpems NoAnmcaHmna
NeNCTBIA 1 CTaTyC nepuog AencTena
Moanwucn ® MYHVUMMNAIBHOE BIOKETHOE B He Tpebyetca ans noanucaqmsa 1B1771859E043A7ECAC86CBACD  12.10.2023 11:45 GMT+03:00
oTnpasuTens: OBUWEOBPA3OBATE/IBHOE D498C5 Moanucs cooTseTcTBYET Panny
YUPEXAEHWME TOPOLA KYPTAHA € 28.07.2022 13:00 no 21.10.2023  nokymeHTa
"CPEAHAA 13:00 GMT+03:00

OBLIEOBPA3OBATE/IbHAA LLKONA
NO53 MEHW A.A. LUAPABOPMHA"

Makaposa Hatanba BnagvmmnposHa,

MCNONMHAIOLWMM OBA3AHHOCTM
[APEKTOPA
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