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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma o XMMUM Ha YpOBHE OCHOBHOTO 00LIEro 00pa30BaHusl COCTABIICHA
Ha OCHOBE TpeOOBaHMI K pe3yJbTaTaM OCBOEHUS OCHOBHOM 00pa3oBaTesbHOU
IIPOrpaMMbl OCHOBHOTO o0uiero odpaszoBanus, npeactaBieHHbix B @PI'OC OO0, a
TaKk’k€ Ha OCHOBe (enepanbHO paboyed MporpaMMbl BOCHUTAHUS M C Y4ETOM
KOHLEMIMK MpenojaBaHusi y4yeOHOro mnpeaMera «XuMus» B 00pa30BaTEIbHBIX
opranusanusax Poccuiickon @enepanuu.

[Iporpamma 1o xumMuM Ja€T MPEICTABICHUE O IENsIX, OOleld cTpaTreruu
oOy4deHHMsI, BOCIUTaHUS U Pa3BUTUA 00yYalOUIMXCS CPEJACTBAMHU YUYEOHOr0 IMpeIMeTa,
YCTaHABIMBAET 00s3aTeIbHOE  MPEJAMETHOE  COJepKaHHe, IMpeaycCMaTpuBaeT
pacrpeneneHue €ero o KijaccaM M CTPYKTYpUpPOBAaHHME MO paslieliaM U TeMaMm
OporpaMMbl 1O  XMMHHM, ONPEAEISIET KOJWYECTBEHHBIE W KAaYECTBEHHBIC
XAPAaKTEPUCTUKU COJIEPKAHUS, PEKOMEHIYEMYIO IOCIEA0BATEIBHOCTD HW3YYEHUS
XUMHH C YYETOM MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JOTUKU y4eOHOTO
nporecca, BO3PACTHBIX OCOOEHHOCTEH OO0y4aroluXcs, OMNpeAeNsieT BO3MOKHOCTHU
npeaMera Ui peanu3aluud  TpeOOBaHMM K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0Opa3oBaTeIbHON MPOrpaMMbl HA YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUs, a TaKkKe
TpeOOBaHUM K pe3ysibTaTaM 00yUYeHUs] XUMHUHU HAa YPOBHE 1eJIei u3yueHus rpeMeTa u
OCHOBHBIX BHJIOB Y4e€OHO-TIO3HABATEIbHOM JIEATENBHOCTH OO0YyYalollerocst 1o
OCBOEHHIO YUYEOHOI'O COJIEPKaHUSI.

3HaHUWE XHMHMM CIY)KUT OCHOBOH Jiii (OpMHUpPOBAHUS MHUPOBO33PEHUS
00yy4aroUerocs, ero NpeCTaBIEHUN 0 MaTEpUAIbHOM €IMHCTBE MUPA, BAXKHYIO POJIb
UrparoT GopMupyeMble XUMHUEH MPeICTaBICHHs O B3aUMONPEBPAILEHUAX SHEPTUN U
00 DBOJIOIMM BELIECTB B MPUPOAE, O MYyTIX PELIEHUs TINOOAJbHBIX MpodiIeM
YCTOMYMBOTO PA3BUTHs YEJIOBEYECTBA — CBIPHEBOM, DHEPreTUYECKOM, NMUILEBON H
HKOJIOTUYECKOM 6€30IacHOCTH, MPOOJIEM 31paBOOXPAHEHUSI.

N3yuenune xumuu:

CHOCOOCTBYET peain3alii BO3MOKHOCTEH AJ1 caMOpa3BUTHS U (GOPMHUPOBAHMUS
KYJIbTYpbl IMYHOCTH, €€ 001Iel 1 (PyHKIMOHATBHOW IPAMOTHOCTH;

BHOCUT BKJaJ B ()OPMHUPOBAHHE MBIIUIEHUS M TBOPYECKUX CIOCOOHOCTEM
OoOy4aroUuIMxcs, HaBBIKOB HMX  CaMOCTOSATENbHONM  y4eOHOW  JIeATEIbHOCTH,
HKCIIEPUMEHTANBHBIX UM  HCCIIENOBAaTENbCKUX YMEHHH, HEOOXOAMMBIX Kak B
MOBCEIHEBHOM JKU3HHU, TaK U B MPOQPECCUOHANTBHON 1€ATeIbHOCTH;

3HaKOMUT CO CHEHU(PUKON HAy4YHOTO MBIIUICHUS, 3aKJIaJbIBA€T OCHOBBI
LEJOCTHOTO B3IVIS/1a HA €IMHCTBO NPUPOJBI U YEJIOBEKA, SIBISETCS OTBETCTBEHHBIM
3TaroM
B (hOPMUPOBAHUU €CTECTBEHHO-HAYYHOU I'PaMOTHOCTH 00YyYaroMIMXCS;

crocoOcTByeT (OPMUPOBAHUIO IEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO--
HAay4YHbIM 3HAHUSM, K IMPUPOJAE, K YEIOBEKY, BHOCUT CBOW BKJIaJl B 3KOJOTMUYECKOE
oOpa3oBaHre 00yJarOITXCS.



JlanHble HampaBieHUs B OOYYEHHMM XHMHUHM OO€CIEUMBAIOTCS CHEUU(UKOM
colepkaHusi ~ y4eOHOro  mpeaMera,  KOTOPbIM  SIBIsIETCA — NEAaroru4yecku
aJanTUPOBAaHHBIM OTpaKeHHEM 0a30BOM HAyKHM XMMHUHU Ha OIpPEAENIEHHOM 3Tare eé
pa3BUTHAL.

Kypc xuMuu Ha ypoBHE OCHOBHOI'O OOIIETO 0Opa3OBaHMsSI OPUEHTUPOBAH Ha
OCBOCHHE OOYYarOIIUMUCS CHUCTEMbl TEPBOHAYAIBHBIX TOHSATUNA XHMHUHU, OCHOB
HEOPraHUYECKOM XMMHU U HEKOTOPBIX OTAEJIBHBIX 3HAYUMBIX MMOHITUNA OPTaHUYECKOU
XUMHUHU.

CtpykTypa cojaepxaHusi MporpaMMbl MO XUMUU c(PoOpMUpOBaHa Ha OCHOBE
CUCTEMHOIr0 mnoaxona K €€ m3ydeHuto. ColepiaHuE CKIIAIbIBAETCS U3 CUCTEMBI
MNOHATHI O XMUMHYECKOM DJIEMEHTE U BEIIECTBE U CUCTEMBbI MOHATUH O XUMHYECKOU
peakiuu. OO0e O3TU CUCTEMBl CTPYKTYpPHO OpPraHU30BaHbl 10 TIPHUHIUITY
MOCJIEIOBATENIBHOTO PA3BUTHSl 3HAHUN HAa OCHOBE TEOPETUYECKUX MPEJICTABICHUMN
Pa3HOr0 YpOBHS:

— ATOMHO-MOJIEKYJIIPHOTO YYEHHs KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepuoguueckoro 3akoHa Jl. 1. MenaeneeBa Kak OCHOBHOT'O 3aKOHA XMMUU,

— Y4Y€HHS O CTPOCHHMM aTOMa U XUMUYECKOH CBSI3H;

— TpeCcTaBICHUHN 00 IEKTPOTUTUUECKOMN TUCCOIMAIIMHN BEIIECTB B PACTBOPAX.

Teopernueckne 3HaHMS PACCMATPUBAIOTCS HAa OCHOBE AMIMUPHUYECKHU
MOJIYYEHHBIX M OCMBICICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEIOBATEIBHO OT OJIHOTO
YPOBHS K APYrOMY, BBITIONHSAS (PYHKUIMU OOBSICHEHUS U MPOTHO3UPOBAHUSI CBOWCTB,
CTPOCHHSI U BO3MOYKHOCTEH MPAKTUYECKOTO NMPUMEHEHUS U IMOIYYEHHUS H3Yy4aeMbIX
BEILECTB.

OcBoeHue mporpaMMmbl 1O  XUMHUU  CIOCOOCTBYET  (OPMHUPOBAHUIO
IPEACTABICHUS O XMMHYECKON COCTABISAIONIEH HAYYHON KapTUHBI MHUpA B JIOTHUKE €€
CUCTEMHOW MPUPOJIbI, [IEHHOCTHOTO OTHOLIEHHS K HAYYHOMY 3HAHHUIO M METOJaM
NO3HaHMs B Hayke. M3yueHne XuMHUH NPOUCXOAUT C MPUBJICUCHUEM 3HAHUW U3 paHee
M3YUYEHHBIX y4eOHBIX MpeaMeToB: «OKpyxkaromuii Mup», «buonorus. 5—7 Ki1acce» H
«Duszuka. 7 knacey.

[Tpu n3yueHnn XuMUH MPOUCXOIUT (POPMUPOBAHHUE 3HAHUNA OCHOB XUMUYECKOM
HAayKd Kak OOJACTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUYECKOW IESITeIbHOCTH
YelloBeKa M KaK OJIHOTO W3 KOMIIOHEHTOB MHPOBOUW KyJIbTYphl. 3ajgada y4eOHOTO
MpeIMeTa COCTOUT B (POPMUPOBAHUU CUCTEMbI XUMUUYECKUX 3HAHUN — BaKHEHUIITUX
($akToOB, MOHATUI, 3aKOHOB U TEOPETUYECKUX IMOJOKEHUU, TOCTYIMHBIX 0000IIEHUHN
MHPOBO33PEHUYECKOTO XapaKTepa, sI3bIka HAYKH, B MPUOOIIEHNN K HAYYHBIM METOIaM
MO3HAHUSA TMPU U3YYCHUHW BEIIECTB W XMUMHUYECKUX peakiuii, B (GOPMHUPOBAHUU U
Pa3BUTHHU MO3HABATEJIbHBIX YMEHUN U UX MIPUMEHEHUH B y4eOHO-TIO3HABATEIbHOU U
y4eOHO-UCCIEIOBATENLCKON  JI€ATEIbHOCTH, OCBOCHHMU TpaBuUi  0€30MacHOro
oOpareHus ¢ BENIECTBAMH B TTIOBCETHEBHOM JKU3HM.

[Tpn m3ydyeHNM XUMHHM Ha ypOBHE OCHOBHOTO OOIIETO OOpa30BaHMs Ba)KHOE
3Ha4YeHUE MPUOOpETU TaKUe IEH, KaK:



— (hopMUpOBaHUE MHTEIUICKTyaIbHO Pa3BUTOM  JIMUHOCTHU, TOTOBOM K
CaMOoOOpa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEJILHOMY TPUHSITUIO PEUICHUN,
CIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOMIMMCS YCIOBUSIM JKU3HU;

— HaIPaBJIEHHOCTb OOYYEHHUS HA CUCTEMATUUECKOE TPUOOIIIEHHE 00yUarOIINXCs
K CaMOCTOATENIbHON MO3HABATEIBHON JESATEIbHOCTH, HAYYHBIM METO/JaM TO3HAHUS,
bopMUPYIOIIMM MOTHUBAILIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMMUH;

— obecrnieyeHue yCIOBUM, CIMOCOOCTBYIOUIUX MPUOOPETEHUIO OOYYAOITUMUCS
OMbITa Pa3HOOOPA3HOW JEATENbHOCTH, IO3HAHUS W CaMOIIO3HAHMUSI, KIHOUYEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIICTCHIINI), MMEIIINX YHUBEPCAIbHOE 3HAUYCHHE IS
Pa3IUYHBIX BUJOB JAEATEIbHOCTH;

— ¢opmupoBanue  oOmeld  (QyHKIMOHAIBHOM U €CTECTBEHHO-HAYYHOU
IPAMOTHOCTH, B TOM UYHCJIE YMEHUN OOBSICHATH U OIEHUBATD SIBJICHUS OKPYKAIOIIETO
MUpa, UCTIOIB3YS 3HAHUS U OTBIT, MOJYYCHHBIC TPU U3YYCHUU XUMUH, IPUMEHSTD UX
IPU PEIICHUH MPOOIeM B MOBCEIHEBHOMN XKU3HU U TPYJIOBOH JEATEITLHOCTH;

— (hopMupOBaHUE Y 00YyUAIOIIMXCS TYMAaHUCTUYECKUX OTHOLIEHUM, TOHUMAaHUS
IIEHHOCTH XMMHUYECKMX 3HAHUU IS BBIPAOOTKH SKOJIOTHYECKU I1€7IeCO00Pa3HOro
MOBEJICHUS B OBITY U TPYAOBOU JEATEILHOCTU B LIEJISAX COXPAHEHUS CBOETO 3JI0POBBS
Y OKPYKaroUIEH IPUPOJHOU CPELBL;

— pa3BUTHE MOTHBAIUM K OOYYECHHIO, CIIOCOOHOCTEM K CAaMOKOHTPOJIIO H
CaMOBOCITUTAHHIO HA OCHOBE YCBOCHHS OOIIEYETIOBEUECKUX [IEHHOCTEN, TOTOBHOCTH K
OCO3HAHHOMY BBIOOPY MPOQ WIS U HAPABIEHHOCTH JTaJbHENIIIETO 00 YUEeHHUS.

O61iee 4yncIo YacoB, OTBEAEHHBIX U U3yUEHUS XUMUU Ha YPOBHE OCHOBHOT'O
obmero oOGpa3oBaHus, coctaBisieT 136 yacoB: B 8 kimacce — 68 yacoB (2 yaca B
Hezeno), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).



COIEPKAHUE OBYYEHUA

8 KUIACC

IlepBoHayanbHbIe XUMHUYECKUE TOHATHS

[Ipenmer xumun. Posib XMMUM B )KU3HU YETIOBEKA. XUMUsS B CUCTEME HAyK. Tena
n BeuiectBa. DHU3WUECKHE CBOWCTBA BEUIECTB. ATrpEraTHOE COCTOSIHUE BELIECTB.
[lonsiTue 0 MeTonmax mo3HaHWs B XUMHHM. YucThle BemiectBa M cMecu. CrocoObl
pas3zelieHusl CMECEM.

ATOMBI M MOJEKYJbl. XUMHUYECKHE HJIEMEHThl. CHMBOJBI XUMHYECKHX
3neMeHTOB. [IpocThie U ClIOXKHBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHUE.

Xumunueckas ¢opmyia. BaleHTHOCTh aTOMOB XUMHUUYECKUX IJIEMEHTOB. 3aKOH
MOCTOSIHCTBAa cocTaBa BemiecTB. OTHOCUTENbHAs aToMHass macca. OTHOCUTENbHAs
MOJIEKyJIgpHasi Macca. MaccoBast J0JIsl XUMUYECKOTO JIEMEHTA B COEUHECHUH.

KomnuectBo BemectBa. Monbs. MousipHass macca. B3auMoCBSI3b KOJIMYECTBA,
MacChl ¥ YMClia CTPYKTYPHBIX €IMHUIL BerecTBa. Pacuétel mo popMmynaMm XUMHUYECKUX
COCIMHECHUM.

OU3NYECKUE U XUMHUYECKHUE SIBJICHUA. XUMHYECKAs peakius U €€ MPU3HAKHU.
3aKOH COXpaHEHMs MacChl BelecTB. XHWMHUYeCKHe ypaBHeHUs. Kiaccudukaius
XUMHUYECKUX peaKIuii (COeqUHEHNUs, Pa3JIOKCHHS, 3aMEIICHUs, 0OMEHa).

Xumuueckuit IKCcnepumenm:

3HAKOMCTBO C XMMHUYECKOW TMOCY/OW, MpaBWIaMu pabOThl B JaOOPAaTOPUU U
npuéMamMu oOpalleHHs] ¢ JJabopaTOpHBIM O00OPYJOBaHUEM, M3yUYEHHE U OIMUCAHUE
(du3nUecKrX CBONCTB 00pa3IloB HEOPraHUYECKUX BEIIECTB, HabM0oieHne (PU3NIECKUX
(nnaBneHWe BOCKa, TasHUE JIbJla, pacTUpaHUEe caxapa B CTYNKe, KUIEHHE U
KOHJCHCAIMsI BOJAbI) M XUMHUYECKUX (FOpPEHHE CBEYM, NPOKAIMBAHME MEIHOMN
IIPOBOJIOKH, B3aUMOJICHCTBUE MeJla C KUCIOTOW) SIBIICHUN, HAOIIOCHUE U OMMCAaHUE
NPU3HAKOB MPOTEKAHUSI XUMHUUECKUX PeaKLMil (pa3iioKeHUE caxapa, B3aUMOJIEVCTBUE
CEpHOM KHCIIOTHI C XJopujaoM Oapus, pasnoxkeHue rugapokcuga meau (II) mpwm
HarpeBaHuu, B3auUMOJIEUCTBHE 3keye3a ¢ pactBopoM coiu meau (II), uzydenwue
CIOCO0OB pa3eeHus] CMECei: ¢ TOMOIIIbI0 MarHuTa, GUIbTPOBaHUE, BhITIAPUBAHUE,
TUCTHILISILINSA, XpoMaTorpadusi, MpoBeIeHNe OYUCTKY ITOBAPEHHOM COJM, HAOII0IeHNE
U ONHMCAHUE PE3YIbTATOB MIPOBEICHHUS OIbITA, WIITIOCTPUPYIOUIETO 3aKOH COXPAHEHUS
MAacChl, CO3/IaHuE MOJIETICH MOJIEKYT (IIapOCTEPKHEBBIX).

Ba:xHeiilue npeacTaBuTe/ M HEOPraHUYECKMX BelleCTB

Bo3nyx — cmech razos. CoctaB Bo3ayxa. Kuciopon — 3J€MEHT M MPOCTOE
BelecTBO. Haxoxxienne Kuciopoa B mpupoe, Gu3nvdeckue 1 XuMUYECKUe CBONCTBA
(peaktuu ropenust). Okcupawl. I[Ipumenenue kuciaopoga. CrnocoObl TOIYYCHUS
KHCJIOPOJIa B Ta0OpAaTOPUU U MPOMBIIUIEHHOCTH. KpyroBOopoT KHclIopoaa B IPUPOJIE.
O30H — ajuioTponHas MoAU(UKaILK KUCIOPOaa.

TemnoBoit 3¢ hHeKT XUMUUECKON PeakInu, TEPMOXUMUIECKUE YPABHEHMUS, IK30-
U DHAOTEPMUYECKHE peakiuuu. TOMIMBO: yroiab MU MeTaH. 3arps3HEHUE BO3/yXa,
YCWJICHHE MMAapHUKOBOTO 3 ekTa, pazpyiieHrne 030HOBOTO CIIOSL.



Bonopon — snemeHT u nipoctoe BemecTBo. Haxoxienue Bogopoia B Mpupoze,
dbu3nYecKue U XUMUYECKUE CBOICTBA, MPUMEHEHHE, CLIOCOOKI nmoyueHus. KucimoTel u
COJIH.

MounsipHblil 00BEM ra30B. Pacy€Thl 0 XUMUYECKUM YPABHEHUSIM.

duznueckue CcBOMCTBA BOAbl. Boma kak pactBoputenb. PacTtBopsl.
HacebllieHHble W HEHACBHIIEHHBIE PAcTBOpPbI. PacTBOPUMOCTH BEIIECTB B BOJIE.
MaccoBast 10151 BElIECTBA B pacTBOpe. XUMHUUYECKHE CBOWCTBA BOAbI. OCHOBaHMS.
Pone pacTtBOpoB B mpupoje U B KU3HM 4eaoBeka. KpyroBopoT BOIbI B MPUPOJE.
3arpsi3HeHrEe MPUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOJHBIX BOJI.

Knaccuduxanus nHeopranuueckux coeauHeHuid. Oxcunbl. Kiaccudukamms
OKCUJIOB:  cojieoOpasytomue  (OCHOBHBIC,  KHUCJIOTHbIE, aM(pOTepHbIE) U
HecosieoOpasyromue. Homenknatypa okcuoB. dusnyeckue 1 XMMHUYECKHUE CBOMCTBA
okcu10B. [lonydyeHnue okcuaos.

OcHoBanus. Kiaccudukanus oOcCHOBaHMI: WIENOYM W HEPACTBOPUMBIC
ocHoBaHus. HomeHknarypa ocHoBaHui. PU3UUECKME U XUMHUYECKHE CBOWMCTBA
ocHoBaHui. [losryueHrne oCHOBaHUIM.

Kucnotel. Knaccudukamnus kucinor. Homenknarypa kucioT. PuU3MUecKue H
XUMHUYECKHE CBOWcTBa KuchIOT. Psg aktuBHoctu MetaimioB H. H. bekerosa.
ITony4yenue Kucior.

Conu. Homenknatypa coseil. @U3MUECKUE UM XUMHUYECKUE CBOMCTBA COJICH.
[Tomyuenue conen.

['eHeTnueckas CBsI3b MEXKIY KJIIACCAMU HEOPTAHUYECKUX COCIUHEHUM.

Xumuueckuit IKCnepumenm:

KAUYEeCTBEHHOE OIPEIECIICHUE COAECPKaHUs KUCIOpOJa B BO31YyXe, IOJYYECHHUE,
coOupaHue, pacro3HaBaHWE W M3yYEHUWE CBOWCTB KHUCIOpOAa, HaOI0IeHNE
B3aMMOJICMCTBUS BEIIECTB C KUCIOPOAOM U YCIIOBUS BOSHUKHOBEHUS U IIPEKPALLCHUS
ropeHus (moxapa), o3HaKOMJIEHHE ¢ oOpa3liaMu OKCHUIOB M OMHCAaHUE MX CBOWCTB,
noJjiydeHue, coOupaHue, pacro3HaBaHWE W M3YyUYEHHE CBOICTB BOJOpoOja (TOpeHue),
B3auMojieiicteue Bojopoaa ¢ okcuaom wmeau (II) (BO3MOXKHO MCIOIB30BAaHUE
BUJICOMATEpUAJIOB), HaAONIOJICHHE OOpa3IOB BEIIECTB KOJIWYECTBOM 1 MOIb,
UCCJIeIOBaHNE OCOOCHHOCTEN pacTBOPEHUS BEIIECTB C PA3IMYHON PACTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OMNPEICIEHHON MACCOBOM JIOJ€d PACTBOPEHHOTO
BEIIIECTBA, B3aUMOJICCTBUE BOJBI C METalaMH (HATpUEM U KaJbIlueM) (BO3MOXKHO
WCIIOJIb30BAaHUE BHUJICOMATEPHANIOB), HCCIEIOBAaHUE OOPa3IOB HEOPTaHUYECKHUX
BEIECTB PA3UYHBIX KIJIACCOB, HAOMIOACHUE W3MEHEHHUS OKPAacKd HWHIUKATOPOB B
pacTBOpax KHUCIOT W IIeJoveil, u3ydeHue B3aumojerctBus okcupa menu (II) c
pacTBOPOM CEPHOM KHCJIOTHI, KHCIOT C MeETa/ulaMH, PEAKIMHA HEeUTpaau3alni,
MOJy4EHUE HEPACTBOPUMBIX OCHOBAHWM, BBITECHEHHE OJHOIO METAJUIA APYTUM H3
pacTBOpa COJM, PELIEHNUE SKCIIEPUMEHTAIIBHBIX 3a4a4 M0 TeMe «BaxHenme Kiaccsl
HEOPraHUYECKUX COCTMHEHUI.



IHepuoanuyecknii 3axkoH u Ilepumoaumyeckas cucreMa XHMHYECKHX
aemenToB /JI. HU. MengesneeBa. CrpoeHue aromMoB. XHUMHYECKas CBS3b.
OxkHCINTEeNbHO-BOCCTAHOBUTEIbHBIC PEAKIIUU

[lepBble TOMBITKM KJIAcCU(PUKAUUKU XUMHYECKUX 3iieMeHTOB. llonaTtne o
rpynnax CXOJHbIX 3JIEMEHTOB (IIEJI0YHbIE U IIEJIOYHO3EMENIbHBIE METAJIbI, FAJIOTEHBI,
MHEPTHbIE Ta3bl). OIJIEMEHTHI, KOTOpbhle O00pa3yloT amQpOTepHbIE OKCUABl U
TUAPOKCHUBIL.

ITepnonnueckuil 3akoH. Ilepronnueckas cucreMa XMMUYECKUX JIEMEHTOB /l.
N. Menneneea. Kopotkonepuoanas u giuHHonepuoaHas ¢opmbl [lepuoanueckoit
cucrembl xumuueckux odneMeHToB [J[. WM. Menneneesa. Ilepuoasl U TpyIIibL
@u3HYECKU CMBICI TOPSIAKOBOIO HOMEPA, HOMEPOB MEpUOAa U TPYIIbI JIEMEHTA.

Crpoenune atomoB. CocTtaB aTOMHBIX sifiep. M3oromnbl. Onektponsl. CtpoeHue
AJIEKTPOHHBIX 000104eK aTOMOB MepBbIX 20 XuMuyeckux annemMeHToB [lepuoanueckoit
cucteMbl J[. WM. MenaeneeBa. XapakTepUCTHKAa XHUMHUYECKOTO 3JEMEHTa IO €ro
nosnoxxeHuro B [lepuonnueckoii cucreme 1. 1. Menneneesa.

3aKOHOMEPHOCTH M3MEHEHUs paguyca aTOMOB XHMHYECKHX JJIEMEHTOB,
METaJUIMYECKUX U HEMETAJIMYECKUX CBOMCTB M0 TPYMIaM U NEPUOIAM.

3nauenue [lepuogumueckoro 3axkoHa u lleprnonnueckoil cucTeMbl XUMHUYECKUX
BJIEMEHTOB IS pa3BUTHA Hayku W npaktuku. [[. U. MenneneeB — yud€HbI U
IpaK/IaHMH.

Xnmuueckass cBsa3b. KoBameHTHas (moJisApHas W HENOJISIpHAsi) CBSA3b.
DNEeKTPOOTPULATEIBHOCTh XUMUYECKUX JIEMEHTOB. VIOHHAs CBA3b.

Crenenp okucneHus. OKUCIATEIbHO-BOCCTAHOBUTEIBHBIE peakiuu. IIponeccel
OKHCJIEHMSI U BOCCTaHOBIEHUA. OKHUCINTEIN U BOCCTAHOBUTEIIH.

Xumuueckuit IKCnepumenm:

u3ydyeHue oOpa3loB BEIIECTB METAJJIOB M HEMETaUIOB, B3aWMOJEHUCTBUE
TUAPOKCUAA ILMHKA C PAacTBOPAMHU KHUCIOT M IIEIOYEH, IPOBEIACHUE OIBITOB,
WUTIOCTPUPYIOIIMX IPUMEPBI OKACINUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLNI (TOPEHHE,
pEaKLNU Pa3IO0KEHUs, COCAUHEHUS).

Mesrcnpeomemmnuwie ceaszu

Peanuzanyss MeXIpEeIMETHBIX CBA3€d NpPH U3YYEHHMM XUMUU B 8 Kiacce
OCYILIECTBIISIETCS] YEPE3 UCIIOJIB30BAaHUE KAaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHMH,
TaK ¥ MOHATUH, SABJISAIOINAXCA CUCTEMHBIMHU I OTAEIBHBIX MPEIMETOB €CTECTBEHHO -
Hay4HOT'0 IIMKJIA.

OO1ue ecTecTBEHHO-HAy4YHbIE MOHATHUSA: HAay4dHBIH (hakT, TUIIOTE3a, TEopus,
3aKOH, aHaJdW3, CHHTE3, KiIacCU(pUKAIUI, TNEPHOJUYHOCTh, HAOJIOACHUE,
JKCIEPUMEHT, MOACIMPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

®usuka: Marepus, aToM, dJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIIU/, U30TOIIBI,
PaINOaKTUBHOCTh, MOJICKYJIA, DJISKTPHUYCCKUW 3apsij, BEIICCTBO, TEJIO, OOBEM,
arperaTHoe COCTOSIHUE BEIEeCTBa, ra3, (pU3nuecKnue BeITUUHUHbI, €AMHULBI U3MEPEHHUS,
KOCMOC, TJIaHETHI, 3B&371b61, COJIHIIE.

buonorus: dbortocunTes, apixanue, onocdepa.



['eorpadus: atmocdepa, rugpocdepa, MUHEpaIbl, TOPHBIE MOPOABI, MOJE3HBIC
HCKOIIAEMBbIE, TOILINBO, BOJHBIE PECYPCHI.

9 KITIACC

BemecTBo 1 XUMHYeCKasi peaKuus

ITepuonnueckuil 3akoH. Ilepuonnueckas cucreMa XMMUYECKUX IEMEHTOB /l.
N. MenneneeBa. CrtpoeHue aroMoB. 3aKOHOMEPHOCTM B H3MEHEHMHM CBOMCTB
XUMHUYECKUX 2JIEMEHTOB MEPBBIX TPEX NEPUOAOB, Kausl, KaIbIUA U UX COEAUHEHUN B
COOTBETCTBHH C MOJIOKEHUEM JIEMEHTOB B lIeprnoanueckoil CUCTEME U CTPOCHUEM UX
aTOMOB.

CrpoeHue BemiecTBa: BHABI XUMHUYECKOM CBA3U. THIBI KPUCTAIIMYECKHX
PEMETOK, 3aBUCUMOCTD CBOMCTB BEIIECTBA OT TUIA KPUCTAIUIMYECKON PEMIETKH U BUAA
XUMHUYECKOU CBSA3HU.

Knaccudukanus m HOMEHKIATypa HEOPraHWYECKHUX BEIIEeCTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSALIMXCSA K PAa3IM4YHbIM KJlacCcaM HEOPraHUYECKHUX
COEIMHEHUI, TEHETUYECKAS CBA3b HEOPTAHUYECKUX BEILIECTB.

Knaccudukanus XuMHUYeCKUX peakiii Mo pa3IudHbIM MpU3HAKaM (110 YHCITY U
COCTaBY YYaCTBYIOIIMX B PEAKIIMU BEUIECTB, MO TEMIOBOMY 3P EKTy, 10 U3MEHEHUIO
CTeTNICHEHl OKHUCIICHHUS XHUMHYECKUX DIJIEMEHTOB, MO OOpaTUMOCTH, MO YYaCTHUIO
KaTajan3aropa). DK30- U SHJIOTEPMHUUECKHE PEaKIMU, TEPMOXUMHYECKUE YPABHEHHS.

[lonsitue o ckopoct xumuueckoil peakiuu. [loHsiTHe 00 0OpaTUMBIX H
HEOOPAaTUMBIX XMUMMUYECKHUX peakuusX. [IoHATHE O TNOMOIeHHBIX U TI'€TEpOTre€HHBIX
peakuuax. [lonsatue o karamuse. IloHATHE O XMMHYeckOM paBHOBecuu. DaKTOpHI,
BIMSIOIIME HA CKOPOCTh XUMHUYECKOM pEaKIUu M IOJIOKEHHUE XUMUYECKOTO

PaBHOBCCH:I.
OKHCIIUTEIIPHO-BOCCTAHOBUTEIILHBIC pC€aKkuunu, E)JIGKTpOHHHﬁ OajaHC
OKHCJINUTEJIbHO-BOCCTAaHOBUTEIILHOM PCaKuunm. CocraBneHnue ypaBHeHI/Iﬁ

OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX ~ PEAKIMM €  HMCIOJIb30BAHHEM  METOJa
AJICKTPOHHOTO OajaHca.

Teopust 3AEKTPONUTUUECKON AUCCOIUALINN. DIEKTPOIUTH U HEANEKTPOJIUTHI.
KaTtnonsl, aHnoHbl. MeXxaHM3M JUCCOLMALMM BEIIECTB C PA3IUYHBIMU BHUJIAMU
XuMHu4eckon cBs3u. Crenens aucconuanuu. CHUIbHBIE U ClIa0ble SJIEKTPOJIUTHI.

Peakuuu moHHoro oOMeHa. YciioBUs MPOTEKAHUS peaKUUii MOHHOTO OOMEHa,
MIOJIHBIE U COKPAILEHHbIE NOHHBIE ypaBHEHUs peakuid. CBOMCTBA KUCIOT, OCHOBAHUIM
M COllei B CBETe TMPEJACTaBICHUH 00 OSIEKTPOIUTUYECKOW JTUCCOIMAITIH.
KauectBenHble peakunu Ha HOHBL. [IoHSATHE O TUIpOIN3E CONEH.

Xumuueckuit IKCcnepumenm:

O3HAKOMJICHHE C MOJECIAMU KPUCTAUIMYECKUX PEMIETOK HEOPraHUYECKHUX
BEIIECTB — METAJUIOB M HEMETAJUIOB (TpaduTa 1 aamMasa), CII0KHBIX BEIIECTB (XIopuaa
HaTpusi), WCCIEJOBaHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOW pEakuuu OT
BO3JICHCTBHSI PA3TUYHBIX (PAKTOPOB, UCCIIEIOBAHUE DIICKTPOMPOBOTHOCTH PACTBOPOB
BEILIECTB, IpOIlECCa JHUCCOLMAIMU KHUCIOT, wIejaoued u coiedl  (BO3MOKHO
WCIIOJb30BaHUE BHUJEO MaTepHAIOB), MPOBEACHUE OIbITOB, HWJUIIOCTPUPYIOIIUX



MPU3HAKK MPOTEKAHUsl PeaKkUuii HOHHOro oOMeHa (00pa3oBaHUE OCajKa, BbIIEIECHUE
ra3a, oOpa3oBaHUE BObl), ONBITOB, WUIOCTPUPYIOUIUX HPUMEPHl OKHCIUTEIBHO-
BOCCTAHOBHUTENIbHBIX peakuud (TOpeHHe, peaKklUuu pas3NoXKEHUs, COECAUHECHHUS),
pacno3HaBaHWE HEOPTraHWYECKUX BEIIECTB C MOMOIIBIO KaY€CTBEHHBIX pPEAKIHMi Ha
MOHBI, PEIICHUE SKCIEPUMEHTAJIbHBIX 3a/1a4.

Hemertanbl U MX coelMHEHUA

OO6miass  xapakTtepucTuka rajoreHoB. (OCOOEHHOCTH CTPOCHUSI aTOMOB,
XapaKTepHble cTerneHu okucieHus. CTpoeHue M (puanyeckue CBOMCTBA MPOCTHIX
BEILIECTB — TAJIOT€HOB. XUMHUYECKHUE CBOMCTBA Ha IpUMEpPE XJIopa (B3aMMOICHCTBUE C
MeTajllaMHM, HeMeTalulaMH, Iuenodamu). XiopoBojgopord. ConsiHas KucCoOTa,
XUMHYECKUE CBOMCTBA, MOJIyYeHHe, MpUuMeHeHue. [leficTBre xjopa u XJ0poBoA0poIa
Ha OpraHu3M 4esoBeka. BaxkHeilire XJI0puasl U UX HAX0XK/IEHHUE B IPUPOJIE.

O6mas xapakrepucThka 371eMeHTOB VIA-rpymmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapakTepHble cTerneHu okucieHus. CTtpoeHue W (uU3HUECKHe CBOMCTBa
IPOCTBHIX BEUIECTB — KUCIOPOJA U Cephbl. AJUIOTPOIHbIE MOAU(DUKAIIUU KUCIOPOIA U
ceppl. XuMudeckue cBoiicTBa cepbl. CepoBOAOPON, CTpoeHHEe, (UHMUYECKUE HU
XUMHYeCKue cBoWcTBa. OKCHIABI Cepbl KaK MPEICTABUTEIN KHCIOTHBIX OKCHJIOB.
Cepnas kuciora, pu3nMuecKrue U XUMUUYECKHe CBOMCTBa (0OIIME KaK MpeICTaBUTENS
Kjacca KHUCIOT M crnenuduueckue). XUMUYECKUe peakluu, JeKallue B OCHOBE
IOPOMBIIIJIEHHOTO Croco0a TMOJy4eHHUs] CEepHOM KHUCIOThl. [lpuMeHeHue cepHoU
kucnotrbl. ColM CepHOM KHCIOThI, KaueCTBEHHAs peaklus Ha Cylb(aT-uoH.
Haxoxnenue ceppl W €€ COeAMHEHHH B TpHUpPOJAE. XUMUYECKOE 3arps3HEHUe
OKpYXaIoIlel Cpe/ibl COeTMHEHUSIMU Cepbl (KUCIOTHBIE T0XK/IH, 3arps3HEeHUE BO3AyXa
U BOJIOEMOB), CIIOCOOBI €ro MPeI0TBPAIICHUS.

OO6mast xapaktepucThka 53JeMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpHBIE CTENEHU OKHUCIEHUA. A30T, PACHpPOCTpPAHEHHE B MPHUPOJE,
dusznueckre U XUMUYecKue cBoricTBa. KpyroBopoT azora B mpuponae. AMMHAK, €ro
duznueckre U XUMUYECKHUE CBOMCTBA, MOJIy4eHHe U nmpuMeHenne. Coau aMMOHUS, UX
dusznueckre 1 XuMUYECKHEe CBOMCTBA, MpuMeHeHune. KauecTBeHHast peakiiys Ha HOHbI
aMMOHUS. A30THasi KUCIOTa, €€ MoJlyueHue, (PU3nYecKue U XMMHYECKUE CBOMCTBA
(obmme kak MpeACTaBUTENs Kilacca KUCIOT W crenuduyeckue). Mcemonb3oBaHue
HUTPATOB U COJICl aMMOHHS B Kauye€CTBE MUHEPAIBHBIX YAOOpPEHHH. XHWMHUYECKOE
3arpsi3HEHHE OKpPYXKAIoLEH cpeabl COECIUHEHUSMH a30Ta (KHUCIOTHBIE JIOXKIH,
3arpsi3HEHHE BO3/yXa, MOYBbI U BoJ0EMOB). Docdop, amnoTponHble MOIUPUKALUN
docdopa, busznueckune u xumudeckue coictBa. Okcun dhochopa (V) u pochopnas
KHUCJOTa, (U3MUECKHe M XHMHUYECKHEe CBOMCTBa, moiyuyeHue. lcnonab3oBaHue
¢docdaToB B KaueCcTBE MUHEPAITBHBIX YI0OpEHUH.

OO6mrast xapakrtepucTrka 371eMeHTOB [VA-rpymnmbel. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEPHBIC CTETICHH OKUCIICHUS. YTIIEPOJI, aJUIOTPOITHbIE MOAU(PUKAIINH,
pacrnpocTpaHeHue B Npupoze, (pu3nueckue M XUMHUYECKHEe CBOMCTBa. AacopOuus.
Kpyrosoport yraepoaa B npupozae. Okcuabl yriiepoaa, ux Gu3nieckue u XUMUYECKNe
CBOMCTBa, JEHCTBHE Ha JKHUBbIE OpPraHW3Mbl, I[OJYyYEHHE U MPUMEHEHUE.



DKoJloru4eckre MpoOJeMbl, CBsi3aHHbIE C okcujaoMm yriepoxa (IV), rumoresa
r100aJbHOTO MOTEIUICHUSI KIIMMAaTa, MapHUKOBBIN 3P deKT. YronabHas KUCIOTa U €€
coid, uUX (UBUYECKHE M XHUMHUYECKHE CBOMCTBA, MOJIyYCHHE U NPUMEHEHHUE.
KauecTtBeHHas peakuus Ha KapOoHaT-uoHbl. Mcnonb3oBaHue kapOOHATOB B OBITY,
MEJIUIIMHE, TPOMBIIIIEHHOCTH U CEIBCKOM XO3SMCTBE.

[TepBoHauanbHbIE MOHITUS 00 OPraHMYECKUX BEIIECTBAX KaK O COCAMHEHUSX
yriaepoaa (MeTaH, 3TaH, STUJIEH, alleTUJIEH, 3TaHOJ, IIIUIEPUH, YKCYCHAas KUCIIOTA).
[TpupoaHbIe UCTOYHUKH YTIEBOAOPOAOB (YroJib, TPUPOAHBINA Ta3, HEPTH), TPOTYKTHI
ux nepepaboTku (O€H3MH), WX poOdb B OBITY W OpoMbIILIeHHOCTH. [loHATHEe O
OMOJIOrMYECKH BaXKHBIX BEIIECTBAX: KUpaX, O€IKax, yriaeBoJax — U UX POJIU B KU3HU
yeynoBeka. MarepuaibHOE €IMHCTBO OPTaHUYECKUX U HEOPTAHUYECKUX COSTUHEHUM.

KpemHnuii, ero ¢usnueckne ¥ XHMHYCCKHUE CBOKMCTBA, TOJNYYCHHE W
npumenenne. CoequHeHusi KpeMHus: B npupoje. OOiue npecTaBieHus 00 OKCUe
kpemuus (IV) m xpemuueBoit kuciore. CUIMKATBhl, WX HCIOJIb30BaHHE B OBITY, B
MPOMBIIIJIEHHOCTH. BakHelmue crpouTenbHble MaTepuajbl: KEepaMHKa, CTEKJIO,
IeMeHt, 0eroH, kenme3o0eroH. I[IpobOimembl  ©G€30MAaCHOrO  KMCTOJb30BAHUS
CTPOUTEIIBHBIX MAaTEPHAJIOB B MIOBCETHEBHOMN KU3HHU.

Xumuueckuii IKcnepumenm:

u3ydeHrne 0O0pa3lloB HEOPTaHWYECKUX BEIIECTB, CBONCTB COJISTHOM KHUCIIOTHI,
POBEICHUE KAYECTBEHHBIX PEAKIIUMA HA XJIOPUJI-MOHBI U HAOIIOIEHUE TTPU3HAKOB X
POTEKAaHMsI, ONBITHI, OTPAKAIOIKE HU3NIECKUE U XUMUYECKHE CBOMCTBA rajJoreHoOB
U UX COCIMHEHMH (BO3MOXXHO MCIIOJb30BaHHE BUIEOMATEPUAJIOB), O3HAKOMJICHUE C
oOpasliaMu XJIOpUJIOB (TaJOTE€HUIOB), O3HAKOMJIEHHE C oOpaslaMu cepbl U e€
COCIMHEHUAMH (BO3MOKHO HCIIOIB30BAHHE BHUIEOMATEpPUAIOB), HAOIIOJEHUE
nporecca OOyrJIMBaHUSL caxapa IMOJ JEMCTBHEM KOHILIEHTPUPOBAHHOW CEpHOM
KHACTIOTHI, H3y4Y€HHE XUMHUYECKUX CBOMCTB pa30aBICHHONW CEpPHOW KHUCIOTHI,
NpOBE/ICHNE KaueCTBEHHOW peakiud Ha Cylb(aT-uoH U HAOJIOJCHUE NpU3HAKa e
IIPOTEKaHUs, O3HAKOMJIEHHWE C (U3UYECKUMH CBOWCTBaMM a3ora, (ocdopa u ux
COEIMHEHUN (BO3MOXHO HMCIOJIB30BAHUE BUACOMATEPUAIOB), 00pa3llaMu a30THBIX U
dochopHBIX ymOOpeHUH, MONydeHHe, COOMpaHWE, paclo3HABaHHUE MW M3YYCHUE
CBOICTB aMMHaKa, MPOBEJCHUE KAaUeCTBEHHBIX PEaKIMii Ha HOH aMMOHHMS U Qocdart-
MOH U M3Y4YCHHE MPHU3HAKOB MX MPOTEKAHUS, B3aUMOJCHCTBUE KOHIICHTPUPOBAHHON
A30THOM KHUCIIOTHI C MEJIbIO (BO3MOKHO UCIOJIb30BAHUE BUIEOMATEPHUAIIOB), U3YUEHUE
MojieNiel KpUCTAINTMYECKUX PEIMIETOK anMasa, rpadguta, QylaepeHa, 03HaKOMIICHUE C
MPOIIECCOM  aZICOPOIMU  PAaCTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM  YIIIEM U
YCTPONCTBOM MPOTUBOTA3a, IMOJy4YeHUE, COOMpaHHe, pacro3HaBaHWE M H3yUYCHHUE
CBOMCTB YTJIEKHUCIOTO Ta3a, MPOBEJCHHE KAYECTBEHHBIX PEaKIWid HAa KapOoHAT U
CWJIMKAT-VUOHBI M H3YYCHHUE MPU3HAKOB UX MPOTEKAHUS, 03HAKOMIICHHUE C MTPOTyKIIUEH
CWJIMKATHOW TPOMBINIJICHHOCTH, PEIICHHE OJKCIEPUMEHTAIBHBIX 3a7a4 10 TeMe
«BaxkHene HEMETAIUTBI U KX COCTUHEHUSI.

MeTasibl M UX COeTMHEHUSA



OO61ast xapakTepUCTHKa XUMHUYECKUX JJIEMEHTOB — METAJJIOB HA OCHOBAHUU UX
nonoxkeHus B Ilepuoanueckon cucrteMe xumuuyeckux ieMeHToB /1. 1. Menneneesa u
ctpoeHust atomoB. CTpoeHue MeTauioB. Meramunueckas CBSI3b M METaJUIMYECKas
KPUCTAJIIMYECKAsT PEIETKA. OJIEKTPOXUMUYECKUN PAJ  HANPSKEHUM METalIOB.
duznyeckue M XMMHUYECKHE CBOHCTBa MeTamuioB. OOmmue crnocoObl MONTY4YEeHHS
MetaioB. lloHATHE O KOpPpO3WM METAJIOB, OCHOBHBIE CIOCOOBI 3aIUTBI MX OT
kopposuu. CiuiaBsl (CTajdb, Yyr'yH, TIOPATIOMUHUN, OpOH3a) U UX PUMEHEHUE B OBITY
Y IIPOMBIIIJIEHHOCTH.

[I{emouHble MeTAJUIBI: MOJIOKEHHE B llepnoanveckod cuUCTeME XHMHYECKHUX
anementoB J[. U. MenzaeneeBa, CTpO€HHME HX aTOMOB, HAXOXIEHHUE B MPUPOIE.
duznyeckue M XMMUYECKUE CBOMCTBa (Ha mpumepe HaTpus U Kaiaus). OKcuiabl u
TUAPOKCUABI HATPUS U Kanus. [[puMeHeHne MEI0YHbIX METAVIOB U UX COEUHEHU.

[IlemouHO3€MENBHBIE  METAJIBI MarHMid M KajJbLUWW: TIOJIO)KEHUE B
Ilepuonnueckon cucreme xuMudeckux aneMeHToB /. 1. Menneneesa, ctpoenue ux
aTOMOB, HaxOXJeHHE B mpupoae. PU3NUECKNEe U XMMUYECKUE CBOMCTBA MarHus U
Kanblusl. BaxkHeime coequHeHns Kaabluus (OKCUI, TUAPOKCHUI, coyin). KECTKOCTh
BOJIBI ¥ CIIOCOOBI €€ yCTpaHEHUSI.

Anromunuii: nonoxeHue B [lepuoandeckoil cucreMe XMMUYECKUX JIEMEHTOB
J. W. MenneneeBa, CTpoeHHME aroMa, HaxoxaeHue B npupone. Dusznueckue u
XUMHYECKUE CBOWCTBA altOMUHUA. AMDOTEpHBIE CBOMCTBA OKCHUIA M THIPOKCHIA
AJFOMUHUSL.

Kenezo: nonoxenue B Ilepuognyeckoir cucreme XUMHAYECKUX 3JIEMEHTOB /l.
N. MenneneeBa, CTpO€HHME aToma, HaxoxJaeHue B npupone. Dusnueckue u
XUMUYECKHE CBOMCTBA xkene3a. Okcupl, THAPOKCcHabl U conu xkenesa (II) u xenesa
(ITT), ux cocraB, CBOMCTBA U MOJyUYCHHE.

Xumuueckuit IKCnepumenm:

O3HaKOMJIEHHME C oOpa3llaMi METAJIOB U CIUIABOB, HX (DU3UUYECKUMHU
CBOMCTBaMU, U3yYEHUE PE3YJIbTATOB KOPPO3UU METAIIIOB (BO3MOKHO HUCIOJIb30BAHUE
BUJICOMATEpUAJIOB), OCOOCHHOCTEH B3aMMOJICUCTBUS OKCHAA KaJIbLIMS W HATPUS C
BOAOW (BO3MOYKHO WCIIOJIb30BaHUE BUAEOMATEPUAITIOB), HCCIEIOBAHUE CBOICTB
AKECTKOW BOJIbI, MPOLIECCA TOPEHHUS KEele3a B KUCIOPOAE (BO3MOXKHO HCIIOJIb30BaHHE
BHUJICOMATEPHUATIOB), TPU3HAKOB IPOTEKAHHUS KAYECTBEHHBIX pEAKLIMl Ha HWOHBI:
MarHus, Kajablus, aatoMuHus, UuHKa, sxkene3a (II) u xemeza (III), memm (ID),
HaOJII0/IEHNE U ONMCAaHUE MPOLECCOB OKPALINBaHUs TUIAMEHN HOHAMM HATpUs, Kajaus
U KaiblMs  (BO3MOXHO  MCIOJB30BAHME  BHJEOMATEPHUATIOB), HCCIIEIOBAaHUE
aMm(pOTEepHBIX CBOMCTB THAPOKCHIA AalIOMMHHA M THIPOKCHIA ILHMHKA, pPELICHUE
DKCIEPUMEHTAIBHBIX 3a7a4 10 TeMe «BakxHEeHUIIne METaJUIbI U UX COCTUHEHUS».

XuMHS U OKpPY:KaWLIas cpeaa

BemecTtBa m Marepualibl B TTOBCEIHEBHOW JKM3HM 4YelsioBeKa. bezomacHoe
MCIIOJIb30BAaHUE BEUIECTB M XMMHYECKMX peakuuii B ObITy. [lepBasg momomp npu
XUMHUYECKUX 0KOTaX U OTPABICHUSAX.



XUMHUYECKOE 3arpsi3HEHHE OKpyXKaroliel cpensl (mpeaenbHas AOMycTUMAas
KOHIIeHTpaius BemecTB, gaiee — [1/IK). Ponb xumuum B pemieHU 3KOJIOTUUECKUX
npooeMm.

Xumuueckuii IKcnepumenm:

M3yueHHe O0Opa3oB MaTepHayioB (CTEKJIO, CIUIABbI METAJIOB, IMOJIUMEPHBIC
MaTepHabl).

Meosicnpeomemmnuie ceasu

Peanuzamus MeXnpeaMETHBIX CBS3€H NpU M3YYEHUHM XUMHUM B 9 Kiacce
OCYIIECTBIISIETCS Yepe3 UCIOJIb30BaHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX MOHATUM,
TaK Y MOHATUMN, SIBIAIOIIAXCS CUCTEMHBIMU JJIs1 OTAEIbHBIX MPEIMETOB €CTECTBEHHO -
HAy4YHOTO IMKJIA.

OO0mue ecTecTBEHHO-HAy4YHbIE TIOHSTHSA: HAy4dHbIH (HakT, TUIOTE3a, 3aKOH,
TEOpHs, aHaJIW3, CHUHTE3, Kilaccuukamus, TMEePUOJUIHOCTh, HAOJIOJICHHUE,
AKCTIIEPUMEHT, MOJICTTUPOBAHUE, U3MEPEHHUE, MOJIETb, SIBJICHUE, TAPHUKOBBIN d(PdeKT,
TE€XHOJIOTHS, MAaTEPUAJIBI.

®dusuKa: Matepusi, aTOM, JIEKTPOH, MPOTOH, HEUTPOH, NOH, HYKJIU/I, U30TOIIbI,
PaMOaKTUBHOCTb, MOJIEKYJIA, SJIEKTPUUYECKUI 3apsijl, MPOBOJIHUKH, OTYITPOBOJHUKH,
TUDJICKTPUKH, (POTOAIEMEHT, BEIIECTBO, TEJNO, OOBEM, arperaTHoe COCTOSHHE
BEIIIECTBA, Ta3, pPacTBOpP, PacTBOPUMOCTb, KPUCTALIMYECKAS PEIIETKA, CIUIABHI,
dbu3HYecKue BEIMYMHBI, €IMHUIBI U3MEPEHUS, KOCMUUECKOE MPOCTPAHCTBO, IJIAHETHI,
3BE3161, CoHIIE.

buonorusi: ¢orocunTes, npixaHue, Ouocdepa, IKOCUCTEMA, MHUHEPAIbHbIE
yII0OpeHUsl, MUKPOAJIEMEHTBI, MAKPOAJIEMEHTHI, MTUTATEIbHbIC BEIIECTRA.

['eorpadusi: atmocdepa, ruapocdepa, MUHEpAIIbI, TOPHBIE MMOPOJIBI, MMOJIE3HBIE
VCKOIIaeMbI€, TOILUIMBO, BOJHBIE PECYPCHI.



IHJIAHUPYEMBIE PE3YJBbTATBI OCBOEHUSA ITPOI'PAMMBI 11O
XUMHNHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHMUS

JIMUHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE  PE3YyJbTAaThl OCBOCHHUS MPOTPaMMbl OCHOBHOI'O  OOIIEro
o0pa3oBaHus JOCTUralOTCs B XOA€ OOyYeHHS XUMUU B €IUHCTBE Yy4eOHOU U
BOCIIUTATEIIbHOM JEATEIbHOCTH B COOTBETCTBUM C TPAJUIIMOHHBIMH POCCUUCKUMHU
COITMOKYJIbTYPHBIMU U JTyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMU, TPHUHSITHIMU B
oOllecTBe TMpaBUJIaMU M HOPMaMH TIOBEJEHHUS M CHOCOOCTBYIOT IpoIleccaM
CaMOITO3HAHMS, CAMOPA3BUTHS U COIMATTU3AIIUN 00YYaIOIINXCS.

JIM4HOCTHBIE  PE3YJIbTATHI OTpaXalOT  TOTOBHOCTH 00yJaroImuXcs
PYKOBOJICTBOBAThCSI CUCTEMOU MO3UTUBHBIX IIEHHOCTHBIX OPUEHTAIINI U PACIIHUPECHHE
OMBbITa AEATEIIBHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCIIUTAHUS .

IIEHHOCTHOT'O OTHOIIEHUS K OTE€UECTBEHHOMY KYJIbTYPHOMY, UCTOPHUUECKOMY U
HAy4YHOMY HACJEJWI0, TOHUMAaHUS 3HAYCHUS XUMHYECKOW HAayKM B IKU3HH
COBPEMEHHOI'0 O0O0IIEeCTBa, CIOCOOHOCTH BIQJACTh JOCTOBEPHOW HHQOpMaluen o
NEPEAOBBIX JIOCTHIKCHHUSX W OTKPBITHSIX MHUPOBOM M OTCYECTBCHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYUYHBIX 3HAHUSIX 00 yCTPONUCTBE MUpa U OOIIIECTBRA;

2) rpaIaHCKOT0 BOCTIMTAHUS:

NPEACTaBICHUA O COLUMAIBHBIX HOPMaxX M MpaBUiIaX MEKINYHOCTHBIX
OTHOIICHUH B KOJUIEKTHBE, KOMMYHHUKATUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM, y4eOHOUCCIIEeI0BATEILCKOM, TBOPUECKOM M APYTUX BHUJIAX JEATEIHHOCTH,
TOTOBHOCTH K Pa3HOO0Pa3HON COBMECTHOM JESITEIbHOCTH ITPH BBHITIOJTHEHU N YYEOHBIX,
NO3HABATENbHBIX 3aJlay, BBINOJHEHUH XUMUYECKUX OHKCIEPUMEHTOB, CO3JaHUU
y4eOHBIX TPOEKTOB, CTPEMJICHHUS K B3aMMOIIOHUMAaHUIO ¥ B3aUMOIIOMOIIY B MIPOIIecce
ATON y4eOHOW AESTENHHOCTU, TOTOBHOCTH OIICHMBATH CBOE MOBEICHHE U MOCTYMKHU
CBOMX TOBapHUUIEH € MO3ULMNA HPABCTBEHHBIX U IPABOBBIX HOPM C YUETOM OCO3HAHUS
ITOCJIEICTBUH MMOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMS

MUPOBO33PEHUYECKHE MPEACTABICHUS O BELIECTBE U XUMUYECKOW peakluu,
COOTBETCTBYIOILIHE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U COCTABIISIONINE OCHOBY
JUTSI TIOHUMAHUSI CYITHOCTH HAyYHOW KapTHUHBI MHUpA, TPEJICTABICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS IPUPOJIbI, B3AUMOCBA3SX YEJIOBEKA C PUPOJIHOM Cpeoi,
O pOJI XMMHH B MTO3HAHUU ATUX 3aKOHOMEPHOCTEN;

MI03HABATEJIbHbIE MOTHBBI, HANPABJICHHBIE HA MOJIYYEHUE HOBBIX 3HAHUHU MO
XUMHUHM, HEOOXOJIUMBbIC JIsI OOBSICHEHHS HAOJIOJaeMbIX IPOIECCOB M SIBICHUH,
MMO3HABATEIbHOM, HMH(POPMAIMOHHOM W YHUTATEIbCKOW KyJIbTYpbl, B TOM YHCIE
HaBBIKOB  CaMOCTOSITEIbHOM pabOThl C Y4eOHBIMM TEKCTaMH, CIPABOYHOU
JIUTEpaTypor, JOCTYNMHBIMU TEXHUYECKHUMHU  CpeIcTBaMU  MH(OPMALMOHHBIX
TEXHOJIOTHU;



MHTEpeC K OOYyYeHUI0O M TO3HAHMIO, JIO003HATENBHOCTh, TOTOBHOCTh U
CIIOCOOHOCTh K CaMO00Opa30BaHUIO, MPOEKTHOM U UCCIEA0BATENbCKON 1€ATENbHOCTH,
K OCO3HAaHHOMY BBIOOPY HAmpaBICHHOCTH U YPOBHSA 00Y4YEeHHUS B JaNbHEUIIIEM;

4) popMuUpPOBAHUS KYJILTYPbI 3/10POBbS:

OCO3HAHUE [IEHHOCTH )KM3HHU, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3/I0POBBIO,
YCTAaHOBKM Ha 3J0pPOBBIA 00pa3 KU3HHU, OCO3HAHUE IOCJIEACTBUI U HENpUSTUE
BpEAHBIX  NpHUBbIUEK  (YyNOTpeOJIEHUs  aJKOroyig, HApKOTHUKOB,  KypEHHs),
HE0OXOIUMOCTHU COOJIOACHHUS ITpaBUI 0€30aCHOCTH MPU OOPAILIEHUH C XUMUYECKUMHU
BEIIECTBAMHU B OBITY U PeaIbHOM KU3HU;

5) Tpy/10BOr0 BOCIIUTAHUSI:

UHTEpeC K MPaKTUYECKOMY M3YUYEHHIO Mpodeccuil U TpyJa pa3iudyHoro poja,
yBOKEHHUE K TPYIAY W pe3ysbTaTaM TPYJOBOU JESATEILHOCTH, B TOM YHCIIE HA OCHOBE
NpYMEHEHUS MPEAMETHBIX 3HAaHUH 10 XUMUH, OCO3HAHHBIN BHIOOP MHIUBUAYATHHOU
TPAaeKTOPHH TPOJOJDKEHUS 00pa3oBaHHsl ¢ y4ETOM JUYHOCTHBIX HHTEPECOB U
CHIOCOOHOCTH K XHMHH, OOIIECTBEHHBIX HHTEPECOB W TOTPEOHOCTEH, YCHEIIHOMN
npo¢eCCUOHATBHON IEATEIHPHOCTH U Pa3BUTHS HEOOXOIUMBIX YMEHHH, TOTOBHOCTh
aJanTUPOBATHCS B MPOPECCUOHAIBHON CpeJie;

6) IK0JI0rH4eCKOro BOCIUTAHUS:

HKOJIOTHYECKH 11eJ1eCO00pa3HOe OTHOIICHHE K MPHUPOEC KaK UCTOUHHUKY KU3HH
Ha 3emie, OCHOBE €€ CyIIECTBOBaHHUS, MOHHMAaHHME IEHHOCTH 3[0POBOTO U
O6e3omacHoro o0Opas3a JKM3HH, OTBETCTBEHHOE OTHOIIEHHWE K COOCTBEHHOMY
bu3MUecKOMY U IICUXUYECKOMY 3/I0POBBIO, OCO3HAHUE IIEHHOCTU COOTIOACHUS MPaBUIT
0e3omacHOro TOBEACHHS TpH paboTe C BeIIeCTBAMHM, a TaKXe B CHUTYallUsiX,
YTPOKAOIIUX 3IOPOBBIO U JKU3HU JIIO/IEH;

CIIOCOOHOCTH TIPUMEHATHh 3HAHUS, MOJydyaeMmble MPU H3YUYEHUU XUMUH, I
pElIeHHs 3a7a4, CBSI3aHHBIX C OKPYXKAIOIIeH MpPUPOIHON CpelnoH, IJis MOBBIIICHUS
YPOBHS ~ DKOJOTUYECKOM  KYJIBTYpbl, OCO3HAHHMS  TJOOATBHOTO  XapakTepa
HKOJIOTHYECKUX MpOOJieM M IMyTed WX PEeIIeHUs IOCPEICTBOM METOJOB XHUMHUH,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHHUSI PYKOBOJICTBOBATHCS MM B IIO3HABATEIHHOM,
KOMMYHUKATUBHOMN U COLIMAIIBHOM MPAKTHUKE.

METANPEIMETHBIE PE3YJIBTATHI

B cocraBe wMerampenMeTHBIX pPE3yJbTAaTOB BBIACIAIOT 3HAUYMMBbIE IS
(GopMupoBaHUS MUPOBO33pEHUs OOLICHAYYHbIE MOHATHS (3aKOH, TEOpHs, MPUHIUII,
TUIoTe3a, (paxT, cucrema, mpolece, 3KCIEPUMEHT U IPYTroe. ), KOTOPbIE UCTIOb3YIOTCS
B €CTECTBEHHO-HAyYHBIX YU€OHBIX IIPEeIMETaX U MO3BOJISIIOT HA OCHOBE 3HAHUM M3 3TUX
npeaMeToB (opMHpOBaTh MPEACTaBICHHE O LETOCTHOM HAaydyHOW KapTHHE MHpa, U
yYHHUBEpCaJIbHbIE  y4yeOHbIE JeWcTBUSA  (IO3HABaTeNbHbIE, KOMMYHHKAaTHBHBIE,
peryinsTUBHbBIE), KOTOpble  oOecmeuyuBalOT  (HOpPMHpPOBaHHE TOTOBHOCTH K
CaMOCTOSITETbHOMY TUIAHUPOBAHUIO U OCYIIECTBICHUIO yUCOHOH AESITETbHOCTH.

ITo3HaBaTe/IbHBIE YHUBEPCAJIbHbIC Y4eOHbIE 1eHCTBUSA

ba3oBrble 1oruyeckue 1efcTBUA:



YMEHHS HCIIOIb30BaTh NPHEMBI JIOTHUYECKOTO MBIIUICHUS TIPH OCBOCHHH
3HAHWHA: PACKPBIBATh CMBICT XWMHYECKUX TOHSITHH (BBIACIATh WX XapaKTEPHBIC
MPU3HAKK, YCTAHABIMBATH B3aUMOCBS3b C JPYTHMH TOHSTHUSMHU), HCIIOIH30BAThH
MOHATHS I OOBSICHCHHUS OTIEIbHBIX (PAKTOB W SBJICHUH, BHIOWpATh OCHOBAaHUS U
KPUTEPUHU I KIaCCU(PUKANMK XUMHYCCKUX BEIIECTB W XUMHUYCCKUX DPEaKIUH,
YCTaHABJIMBATh TMPUIUHHO-CIICJACTBEHHBIC CBSI3M MEXAY OOBCKTAMU H3YyUCHHSI,
CTPOUTH JIOTUYCCKUE PACCYXKICHUs (MHIYKTUBHBIC, NEAYKTHBHBIC, TI0 AHAJIOTHH),
JIeIaTh BBIBOJBI U 3aKTFOUCHHS;

YMEHHE TMPUMEHATh B TIPOIECCe TIO3HAHUS TOHATHS (NMPEIAMETHBIE W
MeTaIpeJIMETHBIE), CHMBOIMYECCKUE (3HAKOBBIC) MOJIEIH, MCIOJIb3YEMbIE B XUMHH,
peoOpa3oBBIBaTh MIUPOKO MPUMEHIEMBIC B XHUMHH MOJICIBHBIC MPEACTABICHHUS —
XAMHYECCKUH 3HAK (CHMBOJI DJIEMEHTA), XHMHUYEcKas QopMylia W ypaBHEHHUE
XUMHYECKOHW PEaKIIUU — IIPH PEIICHUH y4eOHO-TTO3HABATEIIBHBIX 33/1a4, C Y4ETOM dTUX
MOJICITbHBIX TPE/ICTABJICHUH BBISBIIATh U XapaKTEPU30BaTh CYIIICCTBEHHBIC MMPU3HAKU
MU3y4aeMbIX OOBEKTOB — XHMHUYCCKHUX BEIIECTB W XUMHUYCCKUX PEAKIUH, BBHISBIATH
o0mue 3aKOHOMEPHOCTH, NPHYMHHO-CJICJICTBCHHBIC CBSI3M M TPOTHBOPCYHS B
U3y4aeMbIX TPOIECCax M SBICHHSIX.

Ba3oBble ucciienoBaTeIbcKHeE TeHCTBUSA

YMCHHE HCIIOJIb30BaTh IIOCTABJICHHBIC BOIMPOCHI B KA4eCTBE WHCTPYMCHTA
NO3HAHUS, & TAaK)KE B KA4eCTBE OCHOBBI JIJIsi (DOPMHUPOBAHUS THUITOTE3bI IO MPOBEPKE
NPaBUILHOCTH BHICKA3bIBAEMBIX CYXKICHUN;

nproOpEeTeHHE OMbITa 10 TUIAHUPOBAaHWIO, OpPraHM3AUN W TPOBEICHHIO
YUYEHUYECKHX OKCIIEPUMEHTOB, YMEHHE HaOIoAarh 3a XOAOM  Ipoliecca,
CaMOCTOSITETTFHO TIPOTHO3UPOBATh €ro pe3ynbrar, (GopMynupoBaTh OOOOUICHUS U
BBIBOJIBI TIO PE3yJIbTaTaM TPOBEAEHHOTO OIBITA, UCCIICIOBAHUS, COCTABISTH OTYET O
npojielaHHON padoTe.

Pa6ora ¢ undopmaumeii:

yMEHHE BBIOMpaTh, AaHAIW3UPOBATh W HHTEPIPETHPOBATH WHPOPMAIUIO
pa3IMYHBIX BHIOB W (DOPM TPEICTABICHHUSA, MMOITYYaeMYI0 H3 Pa3HBIX HCTOYHUKOB
(Hay4HO-TIOMYJIIpHAs JTUTEpaTypa XUMHUUYECKOTO COJEPIKaHMUs, CIIPAaBOYHBIC ITOCOOUS,
pecypcbl MIHTepHETa), KPUTHYECKU OIEHUBATH MPOTHBOPEUYUBYIO U HEIOCTOBEPHYIO
uHbOpMaIHIO;

yMEHHE MPUMEHSTHh Pa3IUYHbIE METOABl M 3alpoChl MPH TOUCKE U OTOOpE
uHOpPMAIIMM W COOTBETCTBYIOIIUX JJAHHBIX, HEOOXOIUMBIX JJIS BBITIOJHEHUS
y4eOHBIX M TO3HABATENBHBIX 3a]ad ONPEeIEHHOr0 TUIA, MPUOOPETEHUE OIbITA B
0o0JaCTM  WCTOJB30BaHUS  HWH(POPMAIMOHHO-KOMMYHHUKATHUBHBIX  TEXHOJOTHI,
OBJIaJICHNE KYJIbTYpOH aKTUBHOTO HCIIONH30BAHUS PA3TUYHBIX TOMCKOBBIX CHCTEM,
CaMOCTOSITETILHO BHIOMPATh ONTUMAJBbHYIO (HOpPMY TpeacTaBiIeHUS HHPOPMAIMHA U
WJUTIOCTPUPOBATH PENIaeMbI€ 3a/1a4l HECIIOKHBIMU CXEMaMH, THarpaMMaMi, JPYyTHMH
dbopmamu rpaduKu U UX KOMOMHAIIHSIMU;



YMEHHE MCHOJb30BaTh M AaHAIM3UPOBATHL B Ipouecce ydeOHOU W
HCCJIEI0BATENbCKON JEATEIbHOCTH HH(POPMALMIO O BIUSHUU MPOMBIIIIEHHOCTH,
CEJIbCKOT0 X03SIICTBA M TPAHCIIOPTA HA COCTOSIHUE OKPY>KaroUIed IPUPOTHON Cpebl.

KoMMyHuKaTHBHBIC YHHMBEPCAJIbHbIC Y4eOHbIE 1eHCTBHSA:

yYMEHUS 3aJ1aBaTh BOMPOCHI (B XOJI¢ Axayiora U (WJIn) TUCKYCCUU) MO CYIIECTBY
obcyxmgaeMolt  Tembl, (GOPMYJIUPOBATH CBOU  MPEAJIOKEHUS  OTHOCHUTEIBHO
BBINIOJIHEHUS TPEIOKEHHON 3a1a4u;

YMEHUS  TPEACTaBIsATh  MOJYyYCHHBbIE  pe3yJbTaThl  I[O3HABATEIIHHOU
NESATeIbHOCTH B YCTHBIX M MUCHbMEHHBIX TEKCTaX; JIeJIaTh MPE3CHTAIUIO0 PE3YIbTATOB
BBITIOJTHEHUS XUMHMUYECKOTO JKCIepUMeHTa (71a00paTOpHOro OIbITa, JabOpaTOPHOM
paboThI MO UCCIE0BAHUIO CBOMCTB BEIIECTB, YYEOHOIO MPOEKTA);

yMEHHUS y4eOHOTO COTpYAHUYECTBA CO CBEPCTHHUKAMU B COBMECTHOM
MO3HABATEIbHON M MCCIEI0BATENBCKON AESTENBHOCTH MPU PEIICHUH BO3HUKAIOIINX
npo0JsieM Ha OCHOBE yuéTa 00IIMX HHTEPECOB U COTIaCOBaHUA MO3ULIUMN (00CYKIeHNUS,
oOMEH MHEHMSIMHU, «MO3TOBBIE IITYPMbI», KOOPJMHAIIUS COBMECTHBIX JICHCTBUI,
OTIpeJIeICHHE KPUTEPHUEB T10 OLICHKE KaUeCTBA BBHITTOJIHEHHON PabOThI U IPYTHUE).

Pery/isiTUBHBIE YHUBEpPCAJIbHbIE YUeOHbIe AeCTBHS:

YMEHHE CaMOCTOSITENIbHO OIpEAeNaTh UEeNH JeATEIbHOCTH, IIAHUPOBATh,
OCYIIECTBIISIT, KOHTPOJUPOBaTh U TPHU HEOOXOJAMMOCTH KOPPEKTHPOBATH CBOIO
JeSITENbHOCTh, BbIOUpaTh Haubosiee 3(h(PEeKTUBHBIE CMOCOOBI pelieHUs YyYEOHBIX U
NO3HABATENbHBIX 3a/1a4, CaMOCTOSITEJIbHO COCTaBIIATh WM KOPPEKTUPOBAThH
IPEMJIOAKEHHBIN aITOPUTM JEUCTBUI NIPU BHIMIOJHEHUH 3aJaHUN C YYETOM HOJYy4ECHUS
HOBBIX 3HAaHUUA 00 H3y4aeMbIX OOBEKTaX — BEIIECTBaX M PEaKIUSAX, OICHUBATH
COOTBETCTBHE MOJIYYEHHOTO pe3yjbTara 3asBJICHHON IEH, YMEHUE HCIIOIb30BaTh U
aHAJIM3UPOBATH KOHTEKCTHI, PEJIaraéMbI€ B YCIIOBUH 3aJIaHHIA.

HNPEAMETHBIE PE3YJIBTATDBI

B cocraBe mpeaMeTHBIX pe3yJbTATOB IO OCBOCHHUIO OO0SA3aTEIBHOTO
COJICp)KaHMsI, YCTaHOBJICHHOTO JaHHOW (QenepanbHOll pabodeil mporpamMmMmon,
BBIJICTISIIOT: OCBOCHHBIE OOYYalOUIMMHUCA HAy4HbIE 3HAHUSA, YMEHHS M CIOCOOBI
NercTBHM, cieruduaeckue s MPeIMETHOU 001acTi «XUMUS», BUBI ICITCIIbBHOCTH
0 TOJYyYEHHWIO HOBOTO 3HAHUA, €ro WHTEpIpeTaluu, MpeoOpa3oBaHUI0 U
MPUMEHEHUIO B PA3IUYHBIX YUEOHBIX U HOBBIX CUTYAIUSX.

K xonmy oOyuenus B 8 kjiacce mpeaMeTHbIe pe3yibTaThl Ha 0a30BOM YPOBHE
JIOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:

. PAcCKpbIBATh CMBICI OCHOBHBIX XMMUYECKUX MOHSITUN: aTOM, MOJIEKYIa,
XUMHYECKUH 3JIEMEHT, IPOCTOE BEIIECTBO, CIIOKHOE BEIECTBO, CMECH (OJHOPOAHAS U
HEOJHOPOJHAsA), BAJICHTHOCTb, OTHOCUTEIbHAsl aTOMHasi W MOJEKYJIspHas Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJSpHAs Macca, MaccoBas JAOJs XUMHYECKOIO
AJIEMEHTa B COCIWHEHWHW, MOJSIPHBIA O0BEM, OKCHI, KUCJIOTa, OCHOBaHHWE, COJIb,
ANEKTPOOTPULIATENIBHOCTD, CTENEHb  OKHCIICHHUS, XUMUYECKasi  peakuus,
KJIaccu(uKalusl peaKluil: peakiuu COEJUHEHHUS, PEaKlHH Pa3l0oKEHUs, PEAKIUU
3aMelIeHus, peakiiuu OOMeHa, 3K30- U YHAOTEPMHUUECKUE PEAKIINH, TETI0BOM 3P ekt



peakuuy, siApo aToMa, JIEKTPOHHBIN CJION aToMa, aTOMHAasi OpOUTalb, paJnyc aToMa,
XHUMHYECKas CBsI3b, MOJSPHAS U HEMOJISPHAs KOBAJEHTHAs CBSI3b, HOHHAS CBS3b, UOH,
KAaTUOH, aHUOH, PacTBOpP, MAaccoBasi J10Jisl BellecTBa (MPOLEHTHAs KOHIIEHTpalLMs) B

pacTBope;

. WUIFOCTPUPOBATh B3aUMOCBA3b OCHOBHBIX XMMHUYECKUX IIOHATUU U
NPUMEHSATh 3TU MOHATUSA IPU ONUCAHUU BEILIECTB U UX IIPEBPALLCHUN;

. UCIIOJIB30BaTh XUMHYECKYIO CHMBOJIMKY JUIS COCTaBJIeHUS (HopMmyll
BELIECTB U YPABHEHUN XUMUYECKUX PEAKIUN;

. OTPENIEeNIATh BAJICHTHOCTh aTOMOB JIEMEHTOB B OMHAPHBIX COCTUHEHUSIX,

CTEIEHb OKUCJICHUS JIEMEHTOB B OMHAPHBIX COCAMHEHUSAX, PUHAIJICKHOCTh BEILIECTB
K OIpefeaEHHOMY KJaccy cOoeAuHeHH 1o ¢dopmyliaMm, BUJ XUMHUYECKOW CBS3U
(KoBaJIEeHTHAsI M MOHHAs) B HEOPTAHUYECKUX COETUHEHUSIX;

. packpbiBaTh cmbich [lepunoamueckoro 3akona [[. W. Menpeneesa:
J€MOHCTPUPOBATh MOHUMAHUE MEPUOJIMYECKON 3aBUCUMOCTH CBOMCTB XHUMHUYECKHX
3JIEMEHTOB OT UX MOJ0XKeHUA B [lepuoanueckoi cucteme, 3aKOHOB COXPaHEHUSI MaCChl
BEILIECTB, MOCTOSHCTBA COCTAaBa, aTOMHO-MOJICKYJIIPHOTO YUY€HUs, 3aKOHA ABOTaIpo;

. OMHUCBHIBATh M XapakTepu3oBaTh TabmuuHyro dopmy Ilepuogndeckoi
CHUCTEMBbl XHMUUYECKUX DJIIEMEHTOB: pa3nvaTh IMOHATHS «TJaBHas moarpymma (A-
rpynmna)y u «mobouHas mnoarpymnmna (b-rpymnma)», Manbie u OOJBIINE MEPUOIHI,
COOTHOCUTHh 0003HAYECHUS, KOTOphIe UMEIOTCs B Tabnuie «llepuoandeckas cucrema
xumuyeckux sieMeHToB J[. W. MenneneeBay € YHCIOBBIMU XapaKTEPUCTUKAMHU
CTpPOEHHUS aTOMOB XHUMHUYECKHUX JJIEMEHTOB (COCTaB U 3apsija sapa, o0Iee Yucio
AJNIEKTPOHOB U PACTIPEEICHUE UX TI0 AIEKTPOHHBIM CIIOSM);

. KJIacCU(UIUPOBATH XUMUYECKUE JIEMEHThI, HEOPraHNUECKHe BEIIECTRa,
XUMUYECKHE peakuu (10 YUCIy M COCTaBYy YYacCTBYIOIIMX B PEaKIUU BEMIECTB, MO
TEII0BOMY 3P (DEKTy);

. XapaKTepu30BaTh (OMUCHIBATH) OOIIUME XUMHYECKHE CBOMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOATBEPKAAsl OMMCAHUE TPUMEPAMU MOJIEKYIISIPHBIX YPaBHEHUM
COOTBETCTBYIOIINX XUMHUUYECKUX PEAKLINIA;

. IPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KaU€CTBEHHOI'O
COCTaBa, BO3MOXKHOCTH TMPOTEKAHUS XUMHUYECKUX IPEBPALICHUI B pPa3IUYHBIX
YCIOBUSIX;

. BBIYUCIIATh OTHOCHTEIBHYK) MOJIEKYJISIPHYIO W MOJSIPHYKO MAaccChl
BEI[ECTB, MAaCCOBYIO [OJII0 XHMHUYECKOTO0 3JIeMEHTa Mo (OopMyse COEIUHEHUS,
MAacCCOBYIO JIOJIO BELIECTBA B PACTBOpPE, MPOBOJAWTH PACUYETHI 10 YPABHEHUIO
XUMHUYECKOU pEaKIUH;

. IIPUMEHSATh OCHOBHBIE OIEPALIMN MBICIUTEIBHON AEATEIIBHOCTH — AHAJIU3
¥ CHHTE3, CpaBHEHHE, 0000IICHNE, CUCTEMATH3alNI0, KIACCU(DHUKAINIO, BHISBICHUE
MIPUYMHHO-CJIEICTBEHHBIX CBSI3€M — JJISI U3yYEHUsI CBOWCTB BEIIECTB M XUMHUYECKHUX
peaKkiuii, e€CTeCTBEHHO-HAay4YHbI€ METOAbl TMO3HAHHMS — HAOIIOJICHUE, HU3MEPEHUE,
MOJIEIUPOBAHUE, IKCTIEPUMEHT (pEaJIbHbIA U MBICIICHHBIN );



. CIENOBaTh IMPABWIAM  IIOJb30BAaHUS  XUMHYECKOM IIOCYAOM U
1ab0paTOpHBIM 000PYJOBAaHMEM, a TAK)KE MpaBWiIaM OOpalleHHs] C BEIIeCTBAMHU B
COOTBETCTBUM C MHCTPYKITUSIMHU IO BBIMOIHEHUIO TA00OPATOPHBIX XUMUYECKUX OTIBITOB
M0 TOJIYYEHUIO U COOMpaHUI0 Ta3000pa3HbIX BEIIECTB (BOAOpOJa W KHUCIOpOAaA),
[IPUTOTOBJICHUIO PACTBOPOB C OIPEACIEHHOW MAacCOBOW JOJIEM PAaCTBOPEHHOIO
BEIIECTBA, IUIAHUPOBATh W  MPOBOJAUTH XHUMHUYECKUE  OSKCIEPUMEHTHI IO
pacno3HaBaHUIO PACTBOPOB HIEIOYEH U KHUCIOT C MOMOIIBIO MHAUKATOPOB (JIAKMYC,
dbeHondTaneuH, METUJIOPAHX U IPYTHE).

K koHiy oOydenusi B 9 kjacce npeIMeTHbIE pe3ysibTaThl HA 0a30BOM ypOBHE
JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y OO0YUAIOIMIUXCS YMEHUM:

. pacKpbIBaTh CMBICII OCHOBHBIX XHMHUYECKUX MOHSATHI: XWMHUUYECKUU
JJIEMEHT, aTOM, MOJIEKyJla, WOH, KaTUOH, AHWOH, IMPOCTOE BEIIECTBO, CJIO0XKHOE
BEILIECTBO, BAJICHTHOCTD, JJIEKTPOOTPULIATEIILHOCTh, CTEIIEHb OKUCIICHUS, XUMUYECKast
peakIusi, XMMHYeCKasl CBS3b, TEIUIOBOU 3((PEKT peakiuu, MOJIb, MOJSPHBINA 00BEM,
pacTBOP, IECKTPOJIUTHI, HEATEKTPOJIUTHI, IICKTPOJIUTHYECKAS TUCCOLUALINS, PEAKIIUN
MOHHOTO OOMEHa, Karaju3aTop, XHUMHYECKOE paBHOBECHE, OOpaTUMbIE W
HEOOpaTUMBbIC PEAKIIUU, OKUCIUTEIHbHO-BOCCTAHOBUTEIIBHBIC PEAKIIUU, OKHUCIUTEINb,
BOCCTAHOBHUTEIIb, OKHCJICHHE M BOCCTAaHOBJIEHHE, aUIOTPONHs, aM(OTEpHOCTb,
XUMHYECKasi CBsI3b (KOBaJCHTHAsl, WOHHAs, MeETaJUIMYecKas), KpHUCTAJLUIMYecKas
pemETKA, KOppO3Usi METAIJIOB, CIUIABbI, CKOPOCTh XUMHUYECKON peaklnu, MPEAeIbHO
nonyctuMast konuentpamnusa [1/IK BemecTsa;

. WUTFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHYECKHX IOHATUU U
OPUMEHATH 3TH MOHITHUS MIPU ONUCAHUM BEUIECTB U UX NIPEBPALCHUN;

. UCIIOJIb30BaTh XWMHUYECKYIO CHUMBOJMKY I COCTaBlieHus (opmyn
BEIIECTB U YPABHCHU XUMHUUYECKUX PEAKIINN;

. ONPENEIATh BAJIEHTHOCTh U CTENIEHb OKUCIEHUSI XUMUUECKUX AJIIEMEHTOB
B COCIMHEHUSX Pa3JIMYHOIO COCTaBa, MPUHAJICKHOCTh BEIIECTB K ONPEACIEHHOMY
KJIACCy COEIWHEHUH 1Mo (popmynam, BHII XMMHUUYECKOW CBsI3U (KOBAJICHTHAs, MOHHAs,
METaJUIM4ecKasi) B HEOPTaHMYECKHX COEIUHEHUSX, 3apsA]l HOHA IO XHUMHUYECKOU
dbopmyIe, xapakTep cpeabl B BOJHBIX pacTBOpaX HEOPTaHUYECKUX COCIUHEHUU, TUTI
KPHUCTAJUIMYECKON PEIETKN KOHKPETHOTO BEIIECTBA;

. packpeiBath cMbIci [lepuoamueckoro 3akona /[[. WM. MenaeneeBa u
JEMOHCTPUPOBATh €ro IMOHUMAaHUE: OIMHUCHIBATh W XapaKTepU30BaTh TaOIWIHYIO
dopmy Ilepmoamueckoid CHUCTEMBI XHUMHYECKHUX OJJIEMEHTOB: pPa3iHyYaTh TMOHSITHS
«rmaBHas noarpynmna (A-rpynma)» u «nobouHas moarpynna (b-rpymma)y, manbie u
OOJBIIIHE TTEPUOJIBI, COOTHOCUTH 0003HAYEHUS, KOTOPHIE UMEIOTCS B TIEPUOTUUECKON
Ta0JINIIe, C YUCITIOBBIMH XapaKTEPUCTUKAMHU CTPOCHHSI aTOMOB XUMHYECKUX JIEMEHTOB
(coctaB m 3apsnm siapa, oOIIee YWUCIO JJIEKTPOHOB W PACTPEICICHHE HX TI0
AJIIEKTPOHHBIM CJI0SIM), OOBSCHATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHHH CBOWCTB



AJIEMEHTOB U MX COEJMHEHUM B Mpejenax MajblX MEPUOJIOB U TJIABHBIX MOATPYIII C
YYETOM CTPOCHUS UX aTOMOB;

. KJIacCU(UIIUPOBATH XUMUYECKHUE AJIEMEHTHI, HEOPraHUYECKHUE BEIEeCTBa,
XUMUYECKHE peakiuu (10 YKCIy U COCTaBy yYaCTBYIOIIUX B PEAKIMU BEUIECTB, IO
TernoBoMy 3G (PeKTy, M0 UBMEHEHUIO CTENCHENH OKUCIICHHUSI XUMUYECKUX PJIEMEHTOB);

. XapaKTepu30BaTh (OMUCHIBATH) OOIIKME U CHEHU(PUUECKHEe XUMUYECKUE
CBOMCTBA MPOCTHIX U CIOXXHBIX BEIIECTB, MOATBEPXKJas OMNHUCAHUE MPUMEpPaAMHU
MOJIEKYJISIPHBIX U HOHHBIX YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHI;

. COCTaBJISITh YPAaBHEHHS DJICKTPOJUTHUYECKON JAUCCOIMAIMU KHUCIIOT,
ie0ueld u CoJiel, MOJIHBIE M COKpAIIEHHBIE YpaBHEHUs PEaKIMii HOHHOTO OOMEHa,
ypaBHEHUS peaKIuii, MOATBEPKAAIONINX CYIIECTBOBAHUE T€HETUUECKON CBI3U MEXKY
BEI[ECTBAMU PA3JIUYHBIX KJIACCOB;

. PacKpbIBaTh CYIIHOCTh OKHMCIIUTEIIBHO-BOCCTAHOBUTEIBHBIX PEaKIUi
MOCPEJICTBOM COCTABJICHUS DJIEKTPOHHOTO OajlaHca 3TUX PEaKIIHii;

. IIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT MX CTPOCHUS,
BO3MOKHOCTHU MPOTEKAHUS XUMUUYECKUX MPEBPAIICHUIN B PA3IMUHBIX YCIOBUSIX;

. BBIYUCIISITh OTHOCHUTEIBHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MAacChI
BEI[ECTB, MAaCCOBYIO JIOJIO XUMHYECKOrO0 JJIEeMEHTa 1o (opMyre coeauHeHus,
MacCOBYIO JIOJIFO BEIIECTBA B pacTBOpPE, NPOBOJAUTH PACUYEThl IO YPaBHEHHIO
XUMUYECKOU peaKInu;

. coONM0aTh  MpaBWjia  TOJB30BaHUS  XUMUYECKOHM  MOCyAOd |
nabopaToOpHBIM O00OpYJOBaHUEM, a TaKXKe MpaBHiia OOpallleHHs C BEIIECTBAMHU B
COOTBETCTBHUH C MHCTPYKIUSMU 110 BHITMOTHEHHUIO TA0OPATOPHBIX XMMHUUECKUX OTIBITOB
10 TIOJIYYEHHIO U COOMPAHHUIO Ta3000pa3HbIX BEIIECTB (aMMHUAKA U YIJIEKUCIIOTO rasa);

. IPOBOJUTh  PEAKLUMH, MOATBEPKAAIONINE KauyeCTBEHHBI  COCTaB
Pa3TUYHBIX BEIIECTB: PACIO3HABATH OMBITHBIM IMYyTEM XJIOPUA-, OPOMHI-, HUOIUA-,
kapOoHat-, docdar-, cunmkar-, cynbhar-, THIPOKCHUI-UOHBI, KATHOHBI aMMOHUS H
MOHBI U3YYEHHBIX METAJUIOB, IPUCYTCTBYIOIIUE B BOAHBIX PACTBOPAX HEOPTaHUYECKUX
BEILECTB;

. IPUMEHATh OCHOBHBIE OIEPALIUH MBICIUTEIBHON JEATEIbHOCTH — aHAJIN3
U CHUHTE3, CpaBHEHHE, OOO0OIIEeHHE, CHCTEeMAaTH3aIlMI0, BBISBICHHUE MPUYUHHO-
CJIEACTBEHHBIX CBSI3€M — JUI1 U3YYEHHUsI CBOMCTB BEIIECTB U XMMHYECKUX PEAKLIMH,
€CTECTBEHHO-HAYYHBIE  METOJbl  TO3HAaHUS —  HaOMIOJIeHHe, W3MEpPEHHE,
MOJEIUPOBAHUE, IKCTIEPUMEHT (PEaJIbHbIA U MBICIICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
Koan4yecTBO 4acoB DJIeKTPOHHBbIE
Ne HaumeHoBaHue
Kontposnbubie | Ilpaktuyeckue | (uudposbie)
n/m | pasaejaoB d TeM Bcero
padoThsI padoThI o0pa3oBaTte/ibHbIE
NMPOrpaMmblI
pecypchl
Pa3nea 1. IlepBoHayaibHble XUMHYECKHE OHATHS
XUMHSA — BaKHas
001aCTh
11 €CTECTBO3HAHUS U 5 9 bubnuotexa [JOK
' MPAKTUYECKON https://m.edsoo.ru/7f41837c
IEITENLHOCTH
YyeJloBeKa
BemectBa u
1.2 XUMHYECKHE 15 1 bubmorexa [JOK
) https://m.edsoo0.ru/7f41837c
peaxIu
Hroro mo pazueny 20

Paspen 2. Baxneiiune npeacTaBuTe/ M HEOPraHMYECKUX BEIECTB

Bosnyx. Kucnopon.

bu6moreka [IOK

21 Morsme 06 6 https://m.edsoo.ru/7f41837c
OKCHJIax
29 Bonopon.Ilonsitue 8 1 bubnuoreka [JOK
' 0 KUCJIOTaX U COJISIX https://m.edsoo.ru/7f41837¢c
Bopa. PactBopbl.
bu6moreka [IOK
23 Morsme 06 > 1 1 https://m.edsoo.ru/7f41837c
OCHOBAHUSAX
0)
24 | meopranmmeoa 11 1 1 Enbmrorexa IOK
' p 8 https://m.edsoo.ru/7f41837c
COEIMHECHUN
Hroro mo pazgeny 30

Pa3znea 3. Ilepuoanuecknii 3axkoH u [lepuoanyeckasi cucrema xumnieckunx 3jaementon /1. U.
MenaeneeBa. CTpoenne aToM0OB. XuMH4ecKasi CBsA3b. OKHCJINTEIBbHO-BOCCTAHOBUTEIbLHbIE
peakuumn

3.1

[Tepuoauueckuit
3aKOH U
[Tepuonnueckas
cucrema
XUMHYECKUX
anemeHTOB J[. 1.
Mennene-eBa.
Crpoenue atoma

bu6mmoreka [JOK
https://m.edsoo.ru/7f41837c
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XuUMHU4YecKas CBS3b.
3 OKucauTenbHO- 8 bu6mmoreka [{OK
' BOCCTaHOBUTEJLHEIE https://m.edsoo.ru/7f41837c
peaxiuu
bu6mmoreka [{OK
Hroro o pasaeiy 15 https:// m.edsocIJ_.[ ru/7f41837c
Pe3epBHOE BpeMs 3 bubmorera [JOK
https://m.edsoo.ru/7f41837c
OBUIEE KOJIMYECTBO
YACOB I10 68

[TPOTPAMME
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TEMATHYECKOE IINTAHUPOBAHHUE
9 KITIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Ne i/ Konrpoiabubie | IlpakTuyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypcsl
Pa3nes 1. BemecTBo  XuMHuyeckmne peakuun
11 [ToBTOpEHue u yriyoiennue 3HaHUN 5 1 bubnnorexa [JOK
' OCHOBHBIX Pa3JIeNIOB Kypca 8 Kiacca https://m.edso0.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmuorexa [JOK
' peaxiuit https://m.edsoo.ru/7f41a636
DIIEKTPOJIUTUYECKAS] JUCCOIUALIHSL. bubmuorexa [JOK
1.3 8 1 1
XHWMHUYECKUE PEAKIIUN B paCTBOpax https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 17
Pa3nena 2. HeMeTa/JILI M X COeANHEHHUS
21 OO6mrast XxapaKTepUCTUKAa XUMUUYECKHUX 4 1 bubnuoreka [IOK
' anemeHToB VIIA-rpymmel. ["amorenst https://m.edsoo.ru/7f41a636
OO01ast XapakTepUCTUKA XUMUYECKHX
2.2 3ne$eHTo§ VIAI-)r nbl. Cepa u e€ 6 bubmorexa HOK
' PYTUIRL- 5-€p https://m.edsoo.ru/7f41a636
COeIMHEHUS
OO01as XxapakTepuCTUKa XUMUYECKHX
2.3 aneMeHTOB VA-rpynnsl. A30T, pocdop u ux 7 1 bubmorexa LIOK
' ' ’ https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO01as XxapakTepuCTUKa XUMUYECKHX
24 BHCHI\ieHTOII: IVAI-)r nbl. YTIIepoa u 8 1 2 bubmorexa HOK
' . PYITIBL. poat https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCTUHEHHUS
Hroro no paszneny 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

Pa3gen 3. Meraiibl 1 UX COeAUHEHU S

. bubnmoreka [JOK
31 Obmwie cBoiCTBa MCTAILIOB 4 https://m.edsoo.ru/7f41a636
N bubnuorexa [JOK
3.2 Baxxneime MeTaJUIbI 1 UX COSTUHEHUS 16 httos://m.edsoo.ru/7f41a636
Wroro mo pazueny 20
Paznen 4. Xumus u okpy»aiomnias cpeaa
4.1 B Hajbl B )KA3HU YEJIOBEKA 3 bubmorexa [JOK
' CHIECTBA M MaTep . https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOE Bpems 3 Bubmaorexa IIOK
p p https://m.edsoo0.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68



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

IHOYPOYHOE IIVTAHUPOBAHHUE

8 KUIIACC
KounyecTBo yacoB DJIeKTPOHHBbIE
Ne ara udpoBbIe
Tema ypoka Konrpoabubie | IlpakTuuyeckue o nupp
n/n Bcero u3yuyeHusi  odpa3zoBaTesibHbIE
padoTsbI padoThI
pecypchl
1 [Ipenmer xumuu. Poss xumun B 1 bu6mmoreka [{OK
JKU3HU degoBeKa. Tena u BelecTna https://m.edsoo.ru/ff0d210c
2 ITonsaTtue o MeToax MO3HAHUS B 1 bubmmoreka [{OK
XUMHUU https://m.edsoo.ru/ff0d227e
[IpakTnueckas padota Ne 1 «IIpasuiia
3 paboTHI B TaOOPATOPUU U TIPUEMBI 1 bubnuorexa [JOK
oOparenus ¢ 1ab0paTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyTOBaHUEM
4 Uuctele BemecTBa u cMecu. CriocoObl 1 bubmuorexa [JOK
pa3aeiieHust cMecei https://m.edsoo.ru/ff0d26ca
IT 6ota Ne 2
5 «;);KT;II:{C;:’;I;ZCS;?H; npumepe 1 bubmorexa HOK
: . PUMEP https://m.edsoo.ru/ff0d28c8
OYHMCTKHU TTOBAPCHHOU COJIH)»
bu6mmoreka [JOK
6 ATOMBI M MOJICKYIIb! ! https://m.edsoo.ru/ff0d2a6¢
XUMHUYECKHUE AIIEMEHTbI. 3HAKH bubmuoreka [JOK
7 1
(CUMBOJIBI) XUHMHUYECKUX JICMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThle U ClI0KHBIC BEllleCTBa 1 bubmorexa LLOK
P https://m.edsoo.ru/ff0d2a6¢
9 ATOMHO-MOJIEKYJISIPHOE YICHHUE 1 bubmorexa [TOK
YIp i https://m.edsoo.ru/ff0d2d50



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

3aKOH MOCTOSHCTBA COCTaBa BEIICCTB.

bubmuoreka [JOK

10 Xumnueckas popmyina. BaneHTHOCTD https://m.edsoo.ru/ffd2eae
aTOMOB XMMHYECKHUX AJICMEHTOB
OTHOcHUTENbHAS aTOMHAs Macca. bubmmoreka [{OK
11
OTtHocuTenbHAsE MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas J10J1s1 XUMHAYECKOTO bubmmorexa [{OK
3JIEMEHTA B COEMHECHUH https://m.edsoo.ru/ff0d350c
13 KonunuectBo BemectBa. MoJib. bubmmoreka [{OK
Mounsprast macca https://m.edsoo.ru/ff0d5230
14 DOuU3NYeCKre U XUMUYECKHE SIBIICHUSI. bubmmoreka [{OK
XuMu4ecKasi peakius https://m.edsoo.ru/ff0d37fa
[Ipu3Haky n ycnoBHs MPOTEKAHUS bubnuoreka [IOK
15 .
XUMUYECKUX PEAKIUI https://m.edsoo.ru/ff0d3al6
16 3aKoH COXpaHEHHUS MaCChI BEIIECTB. bu6mmoreka [IOK
XUMUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brruncienust KoaIu4ecTBa, MacChl
17 BEIIlECTBA 10 YPAaBHCHUSM bubmorexa HOK
P N https://m.edsoo.ru/ff0d5708
XUMHUYECKUX PEaKIuit
Knaccudukanus xuMmuaeckux
18 eaK I/Ig (co: WHCHUS, Pa3JIOKCHHS bubmiorexa LIOK
Peari A P ’ https://m.edsoo.ru/ff0d3f34
3aMeInIeHus, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBIi-
19 SHIMKJIONEIUCT O6og1;lleHne u bubmorexa LLOK
] . https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIus 3HAHUH
20 KounTtponsnas pa6ora Nel mo teme bubnunoreka [JOK
«BelecTBa U XUMUYECKHUE PEAKLIUN https://m.edsoo.ru/ff0d4290
Bo3ngyx — cMmech razos. Cocras
AyX bu6mmoreka [JOK
21 Bo3ayxa. Kucnopoa — sneMeHt u

IIpOCTOC BCUICCTBO. O3zon

https://m.edsoo.ru/ff0d448e
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duznueckue 1 XUMUYECKUE CBOUCTBA

22 KHCJIOpo/ia (peakiuu OKUCICHUS bubmorexa HOK
PoAia (peaxtt ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonstue 00 okcumax
CrocoObl MONYYCHHS KHCIOPOia B
23 nabopaTopuu ZIquOMI)IHIJIerHOCTI/I. bubmorera [JOK
https://m.edsoo.ru/ff0d497a
[IpumeHnenue kucnopoaa
TenoBoii 3¢ ekt xumMuueckon
24 peakuuu, OHATHE O bubnnorexa [JOK
TEPMOXUMHUYECKOM YPaBHEHUH, IK30- https://m.edsoo.ru/ff0d4790
1 DHJIOTEPMHUYECKUX PEAKITUIX
TommuBo (HedTh, yroias U METaH).
25 3arp${3HeéHe¢;03n§rxa CIocoObI c)ero bubmiorexa HOK
’ https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAIICHUS
[TpakTruueckast pabota Ne 3 o Teme
26 <<1P[OJ'I eHue u I():061/1 aHue bubmorexa HOK
yi P . https://m.edsoo.ru/ff0d4ae2
KHCJIOPO/JIa, U3YUYCHHE €TO CBOHUCTBY»
97 Boaopon — sneMeHT 1 mpoctoe bubnuoreka [IOK
BeniecTBo. Haxoxaenue B mpupoe https://m.edsoo.ru/ff0d4dd0
28 du3ndecKnue U XUMUYECKHUE CBOMCTBA bubmuoreka [JOK
Bojiopoja. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 [ToHsaTHE O KHCITIOTaX U COJISIX bubmorexa LIOK
https://m.edsoo.ru/ff0d50d2
30 CriocoOsl motyueHust BOAOPoIa B bubnnoreka [JOK
1abopaTopuu https://m.edsoo.ru/ff0d4dd0
[IpakTrueckas padota Ne 4 o Teme
31 «IIT)OJI €HUE U 1(3:061/1 aHKe BOIOPOaa Bubmzorexa HOK
Y1 . P poag, https://m.edsoo.ru/ff0d4f42
W3Yy4YEHUE €ro CBOUCTBY
32 MonsipHblii 00bEM ra30B. 3aKOH bubnuoreka [IOK

ABoraapo

https://m.edsoo.ru/ff0d542e
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Brrunciienus o0béMa, KOJIMYECTBA

bubmuoreka [JOK

33 BEII[ECTBA rasa Io ero I/I3B€CTHO.1.VIy https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEILIECTBA WIH 00BEMY
Beruncnenus 006EMOB ra3oB 1o

34 YpaBHEHUIO PEaKIIMKM Ha OCHOBE bubmorexa HOK

. . https://m.edsoo.ru/ff0d5708

3aKOHA 0OBEMHBIX OTHOIIICHUH ra30B

35 du3znvecKkrue U XMMHUYECKHE CBOMCTBA bubmmoreka [{OK
BOJIbI https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBanuii. [lonsitue 06 bubnuoreka [JOK
WHJIMKATOpax https://m.edsoo.ru/ff0d59e2
Bona kak pactBoputens.

37 Hacrennennsie 1 HeHaCBIIIIEHHBIE bu6mmoreka [IOK
pacTtBOpbl. MaccoBas J10J1s1 BEIIECTBA https://m.edsoo.ru/ff0d5b40
B pacTBOpe
[IpakTrueckast pabota Ne 5 o Teme

38 «IIpurotoBneHue pacTBOpPOB ¢ bubnuoreka [IOK
OnpeaeIEHHON MacCOBOM 0Jen https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBA»

39 KontponbHas padota Ne2 mo teme bubnuoreka [JOK
«Kucnopoa. Bogopona. Boga» https://m.edsoo.ru/ff0d6342

40 Okcuapl: cocTaB, Kiaccudukaus, bu6mmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonyueHnue 1 XuMUYECKHE CBOMCTBA

41 KI/ICJ‘I};)IITHLIX OCHOBHBIX U bubmorexa LLOK

’ https://m.edsoo.ru/ff0d664e

aM(pOTEepPHBIX OKCHJIOB

42 OcHoBaHus: cOCTaB, Ki1accudukams, bubnnoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca

43 [Tonyuenue u XuMU4eECKHE CBOWCTBA bubnuorexa [IOK

OCHOBaHUHN

https://m.edsoo.ru/ff0d67ca
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44 KucnoTsl: cocras, knaccudukarus, bubmuoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
45 [Tony4yeHue u XUMUYECKUE CBONCTBA bubnuorexa [JOK
KHCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpeaHue): HOMEHKIIATypa,
46 CHOCOéI)II) H):Z)JI )CHI/UI XI/IMI/IIIZEKI/IG bubmorexa [JOK
. e ’ https://m.edsoo.ru/00ad9474
CBOMCTBaA
[IpakTnueckas padota Ne 6. Pemenue
SKCIEPUMEHTAIBHBIX 337a4 10 TEME bubmmoreka [{OK
47
«OCHOBHBIE KJIACChl HEOPTAHUUECKHIX https://m.edsoo.ru/00ad9b7c
COEeIUHEHUIN
I'eneTnueckas CBA3b MEXK,
48 KJIaccaMH HEO rannqecxniy bubmorexa HOK
N p https://m.edsoo.ru/00ad9a50
COEIMHEHN
49 O06o00meHNe U CHCTEMAaTH3aIHS bubmuorexa [JOK
3HAHHI https://m.edso0.ru/00ad9ch?2
KontpoibsHas padora Ne3 mo teme
50 "OCH(I))BHI)IG KJ'II;CCI)I HEOPraHUYECKUX bubmorexa LOK
. P https://m.edsoo.ru/00ad9ela
cOoeMHEHMI
IlepBble NOMBITKY KIacCH(UKALIMN
51 XI/H\];;I/I‘IGCKI/IX DJIEMEHTOB ?[OHH?I/IC 0 Eubmaorexa HOK
) https://m.edsoo.ru/00ad9ffa
rpynmnax CXOJHBIX JIEMEHTOB
[Tepuoaudeckuii 3aKOH U
52 Ilepuonnueckas cucrema bubnunoreka [JOK
XUMHUYECKUX deMeHToB 1. 1. https://m.edsoo.ru/00ada52c
Menneneesa
53 Ilepuoanl, TpyIIIbL, TOATPYIIIBI Brbmiorexa IJOK
p » TPYIIEL, pynt https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. CocTaB aTOMHBIX bubnunoreka [JOK

saep. M3oTonsl

https://m.edsoo.ru/00ada342
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CTpoeHue IEKTPOHHBIX 000JI0UEK

. bubnmoreka [JOK
55 aTOMOB 1eMeHTOB [lepuonnyeckoit
https://m.edsoo.ru/00ada6hbc
cucremsl Jl. 1. MenaeneeBa
XapakTepucTuKa XUMHUYECKOTO
56 3JIEMEHTA M0 €T0 MOJOKEHUIO B bubnuorexa [JOK
[Tepnoaunueckoii cucreme /1. 1. https://m.edsoo.ru/00ada824
MenneneeBa
3nauenue [lepuoanueckoro 3akoHa
57 JUISl pa3BUTHS HAYKU U MPAKTUKH. 1. bubnuorexa [JOK
N. MeHnneneeB — y4€HbIN, IEAAror U https://m.edsoo.ru/00ada96e
TpaKJIaHUH
DIIEKTPOOTPUIIATETLHOCTh AaTOMOB bubnuorexa [JOK
58
XHMHUYECKHX JIEMEHTOB https://m.edsoo.ru/00adaab8
bu6moreka [IOK
>9 VonHas XuMHHeckas Coisb https://m.edsoo.ru/00adac34
60 KoBaneHntHas nonsipHas XuMu4deckas bubnuoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBanentnas HenosnspHast bubnuoreka [IOK
XUMHYECKas CBA3b https://m.edsoo.ru/00adaab9
bu6mmoreka [JOK
62 (Crene okHCIeHHA https://m.edsoo.ru/00adae28
63 OKHCIUTEIbHO-BOCCTAHOBUTEIIbHBIC bubnuoreka [JOK
peakuu https://m.edso0.ru/00adb076
64 OKucauTenu U BOCCTAaHOBUTEIIH bubmorera [JOK
https://m.edso00.ru/00adb076
K 6ot1a Ned
65 «((Z)IT{ T(I?Z;Ii:z{[rghiao;?nMqu(c)I:ﬂMe bubmorexa HOK
p ’ https://m.edsoo.ru/00adb486
CBSI3b»
66 PezepBHblit ypok. O0001IEHNE U bubnuorexa [IOK

CHCTEeMaTHu3allus 3HaHUuH

https://m.edsoo.ru/00adh33c
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67 PezepBHblit ypok. O0o0mIeHNE U 1 bubmuoreka [IOK
cUCTEMaTH3alus 3HAHUI https://m.edso0.ru/00ad9ch2
68 PezepBHbIit ypok. O600mICHNE U 1 bubnuorexa [JOK
CHCTEeMaTH3aIus 3HaHUH https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68
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IHOYPOYHOE IIVTAHUPOBAHHUE

9 KUIACC
KosmnuecTBo yacos DJIeKTPOHHbIE

Ne ara undposbie

Tema ypoka Konrpoabubie | IlpakTuuyeckue o op
n/n Bcero u3yuyeHusi  odpa3zoBaTesibHbIE

padoTsbI padoThI
pecypcsl

[Iepnoanueckuil 3aK0H.

1 [Iepnoanueckas cucrema 1 bubnuorexa [JOK
XUMHUYECKUX AemeHToB /l. 1. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTHU B U3MEHEHUU

2 CBOWCTB X]I;/)IMI/I‘-IGCKI/IX AJIEMEHTOB 1 bubmorexa HOK

R https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOJIOB

3 Knaccudukanus u HOMEHKIaTypa 1 bubnuoreka [JOK
HEOpPraHUYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Bunnl xuMuueckoil CBS3U U THIEI 1 bu6mmoreka [IOK
KPHUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KontponpHas padorta Nel o teme

5 «[loBTOpEeHue u yrioyonenue 1 1
3HaHMUI OCHOBHBIX Pa3/eoB Kypca
8 Kiacca»

5 Knaccudukanus XuMuueckux 1 bubnunoreka [JOK
peakIuii Mo pa3IMYHbIM PU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsiTHE O CKOPOCTH XUMHUYECKOM

7 CaKIIH1 HOH}IpTI/Ie 0 TOMOTCHHBIX H 1 bubmorera [JOK
DCARHIH. https://m.edsoo.ru/00adbe9a
TeTEPOre€HHBIX PEAKIIHIX
[Tonatue 0 XUMHYECKOM

bu6mmoreka [JOK
8 paBHOBecuH. DaKTOPBI, BINAIOIINE 1

Ha CKOPOCTb XHMHUYECKOH pcaknumn

https://m.edsoo.ru/00adc28c
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Y TOJIOKEHUE XUMUYECKOTO
paBHOBECHs

9 OKucCIuTebHO- bu6mmoreka [{OK
BOCCTAaHOBUTEJIBHBIE PEAKLIUN https://m.edsoo.ru/00adcade
Teopust 3eKTPOIUTHIECKON
10 Hcfo na I/II/IpCI/IJII)HLIC U cl1a0ble bubmorexa [JOK
A AT https://m.edso0.ru/00adcd68
AIEKTPOJIUTHI
11 HMounrie ypaBHeHUs peakiuii bubmorexa [JOK
¥p peaxi https://m.edsoo0.ru/00add448
XUMHYECKHE CBOMCTBA KUCIIOT U
12 OCHOBAHHU B CBETE MPEIACTABICHUI bu6moreka [IOK
00 2JIEKTPOJIUTUUECKON https://m.edsoo.ru/00add5d8
IUCCOLIHAIINT
XUMHYECKHE CBOMCTBA COJIEH B
13 CBeTe IIpeACTaBICHUI 00 Bubmaorexa IIOK
P N https://m.edsoo.ru/00add8b?2
ANEKTPOJUTUUECKON JUCCOIHAITIT
14 ITousarue o ruapoanse coaen Bubmaorexa IIOK
P https://m.edsoo.ru/00add9d4
15 O0o00IIcHNE B CHCTEMAaTH3aLIHS bubmuoreka [JOK
3HAHUH https://m.edsoo.ru/00addd12
IIpakTuueckas padora Ne 1.
16 <<1£)emeHI/Ie 3KCHpe NUMEHTAIILHBIX Brbmiorexa [JOK
p https://m.edsoo.ru/00addbfa
3a1a9»
KounTtponsnas pabora No2 no teme
17 «ONEeKTPOIUTUYECKAS bubnnoreka [JOK
auccormanug. XuMHU4ecKue https://m.edsoo.ru/00addecO
peakIu B pacTBOPAX»
OO0111ast XapaKTEpPUCTHKA FaJIOTEHOB.
o P P N bubmuoreka [JOK
18 XUMHYECKUE CBOMCTBA HA PUMEPE

XJiopa

https://m.edsoo.ru/00addfe2
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Xnoposogopoa. ComsHast KHCIIOTA,

bubmuoreka [JOK

19 XHMHUYECKHE CBOMCTBA, MOJIYUYEHHE,
v https://m.edsoo.ru/00ade104
MIPUMCHCHHE
[IpakTrueckas pabora Ne 2 o Teme
20 «I?IOJI cHHUE COIjIﬂHOﬁ KHCIIOTBI bubmmorexa [TOK
YACHHE €0 ’ https://m.edsoo.ru/00ade348
n3y4yeHue e€ CBONUCTB»
BrerunciieHus Mo ypaBHEHHSIM
21 XUMHYECKUX eazﬁ'ﬂﬁ €CJIN ONH bubmorexa [JOK
p ’ a https://m.edso0.ru/00ade488
W3 pEeareHToB JaH B U30BITKE

29 OO6mrast xapaKTepUCTUKA PJIEMEHTOB bubnuoreka [JOK
VIA-rpynnst https://m.edsoo.ru/00ade64a
AJTOTpOTTHBIE MOTU(UKAIIANA CEPHI.

23 Haxoxnenune ceprl u e€ bubnuoreka [IOK
COEJIMHEHUH B MIPUPOJE. https://m.edsoo.ru/00ade64a
XUMHUYECKUE CBOMCTBA CEPBI
CepoBoopo/i, CTpOCHHE,

24 (bnznqecmrl)e " XI/If/II/I‘IeCKI/Ie bubmorera [JOK

. https://m.edsoo.ru/00ade802
CBOMCTBa
Oxcuppl cepbl. CepHas KUCIIOTA,
25 (bI/I3I/I‘leCKI/II; " XI/II\/II)I/I‘ICCKI/IC bubmorexa LIOK
N https://m.edsoo.ru/00adea28
CBOMCTBA, TPUMEHEHHUE
XHUMHUYECKUE PEAKINH, JISKAIINEC B
OCHOBE MPOMBIIICHHOTO CItoco0a
MOJYYEHUS] CEPHOU KUCIIOTHI. bubnuoreka [IOK

26
XUMHUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpY’KaIoIel cpe/Ibl
COEIMHEHUSIMU CEepBI

7 Brrancienue MaccoBoit 40Jiu bubmuoreka [JOK

BbIXOa MPOAYKTA pCaKIIUU

https://m.edsoo.ru/00adec8a
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OOm1ast XxapaKTepUCTHKA HIIEMEHTOB
VA-rpynmsl. A30T,

28 aCTPOCTPaHEHHUE B TIPUPOIC bubmorera [JOK
pacpoctp PHPOJE, https://m.edsoo.ru/00adeea6
(bu3HUecCKre U XUMUICCKHE
CBOICTBa
AmMMak, ero (pU3NYECKHE U

29 XUMUYECKUE c(bl;oﬁcma MOJIyYCHHE bubmiorexa HOK

’ yi https://m.edsoo.ru/00adf004
Y IPUMCHEHUE
[Tpaktuueckast padota Ne 3 o Teme
30 <<1Plon eHue aI\I;MHaKa M3y4CHUE bubmorera [JOK
yue » 1EYH https://m.edsoo.ru/00adf180
€r0 CBOMCTBY»

31 A3oTHas KucnoTa, e€ pusndeckue u bubnuorexa [JOK
XUMHUYECKUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnosib30BaHMe HUTPATOB U COJICH
aMMOHMSI B KaUe€CTBE MUHEPATIbHBIX

32 00OpeHnii. XUMHUYECKOE P Bubmaorexa IIOK
YAOOP ) . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPY’KalolIel cpebl
COEIMHEHUSIMU a30Ta
®ocdop. Okecup dpochopa (V) u

33 Cpocgo pHa;I KHfﬂg)Ta (b(bI/II)SI/I(‘Ie)CKI/Ie u bubmorera [JOK

P N https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBOMCTBA, MOJIyYeHUE
Hcnonws3oBanue docdaToB B

34 KaueCcTBE MUHEPATbHBIX bubnnoreka [JOK
ynobpenuii. 3arps3HeHue https://m.edsoo.ru/00adfc20
MIPUPOIHOM cpenbl hochaTamMu
Yrnepon, pacnpocTpaHeHUe B

35 pu 5 Ie[ gmﬂzecxlzle " bubmmorexa [JOK

PHpOAE, g https://m.edsoo.ru/00adfd9c
XMUMHYECKHE CBOMCTBA
36 Oxcuppl yriaepoaa, ux pusndeckue bubnunoreka [JOK

U XUMHYECKHE CBOMCTRA.

https://m.edsoo.ru/00adfebe
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DKosorndyeckue npoOiIeMsl,
CBSI3aHHBIE C OKCHJIOM YIJIepoa
(V)

37 VYroJibHAsI KUCOTA U €€ COJn bubmorera [JOK
https://m.edsoo.ru/00ae006¢c
[Ipaktuyeckas padora Ne 4 o reme

38 "[lonydeHue yriekucioro rasa. bubnnorexa [JOK
KauecTBeHHas peakuus Ha https://m.edsoo.ru/00ae027e
KapOoHaT-uOH"

[TepBoHauanbHBIEC TOHATHS 00
39 oprpaHquCKHx BEIIECTBaX KakK O bubmorera [JOK
https://m.edsoo.ru/00ae054e
COCTMHEHUSX yTIIepoia
40 Kpemuuii u ero coeaunenus bubmorera [JOK
https://m.edsoo.ru/00ae080a
[TpakTuueckas padota Ne 5.
Pemenune sxkcnepuMeHTaIbHBIX bubnuoreka [IOK

41 .
3a7a4 1o Teme «Bakuelniue https://m.edsoo.ru/00ae0bf2
HEMETAILIBl U UX COCTMHEHUS
KontponpHas padota Ne3 o teme

42 «Ba)KII){eﬁmHe ieMCTaJIJ'II)I U UX bubmorera [JOK

https://m.edsoo.ru/00ae0el8
COEJIMHEHUS
OO01as XxapakTepucTuKa
XUMHYECKUX DIIEMEHTOB —

43 MeTaoB. MeTtamindeckas CBsI3b U bubmuoreka [JOK
METaJNIMYeCKasl KpUCTaTMYeCKast https://m.edsoo.ru/00ae103e
pemérka. Gu3nyeckue CBOMCTBa
METaJJIOB
XUMHUECKHE CBOI/ICTjSa METaJUIOB. BuGmmorexa [OK

44 DNEKTPOXUMHUYECKUN Psifl

HaHpH)KeHPII’I MCTAJIJIOB

https://m.edso0.ru/00ael1156
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O0m1re cnocoObl MOTyYeHUs
metaioB. CraBel. Beruncnenus

bu6mmoreka [{OK

45 1o ypanH CHHAM XUMUHCCKHUX https://m.edso0.ru/00ae1156
peaKIui, eciii OJTUH U3 PearcHTOB
COJIEPIKUT IIPUMECH
46 TlousaTre 0 KOPPO3UU METAILIOB bubmorexa [JOK
pp https://m.edso0.ru/00ae1278
bu6mmoreka [{OK
47 [lenounsie meranel https://m.edso0.ru/00ae14b2
48 OKcubl ¥ THAPOKCUIBI HATPUSA U bubnuorexa [JOK
KaJIns https://m.edso0.ru/00ae14b2
49 [Ileno4yHO3EMENBHBIE METAIIIIBI — bubnuoreka [IOK
KaJIBIIUN ¥ MarHui https://m.edso0.ru/00ae15e8
50 Baxkueiiime coe fUHEHNUS KaIbIIH bubmorexa IIOK
4 H https://m.edso0.ru/00ae15e8
51 O00011IeH1E U CUCTEMATHU3ALIUS
3HAHUM
JKEcTKoCTh BOABI M CITIOCOOBI €& bubmuorexa [JOK
52
yCTpaHEHUsI https://m.edsoo.ru/00ae1886
ITpaktuueckas padora Ne 6 o Teme
53 "}I];ZéCTKOCTB BOpr A METOIBI €€ Bubmzorexa HHOK
" A A https://m.edsoo.ru/00aelae8
yCTpaHCHHS
. bubmuoreka [JOK
54 AmioMUHUH https://m.edsoo.ru/00aelc64
AMdoTepHbIe CBOMICTBA OKCHIA U bubnnoreka [JOK
55
TUJIPOKCHUIA https://m.edsoo.ru/00aelc64
bu6mmoreka [JOK
56 Keneso https://m.edso0.ru/00ae1d86
57 Oxkcupl, THAPOKCUIBI U COJIH bu6mmoreka [JOK

xenesa (II) u xxeneza (I1I)

https://m.edsoo.ru/00ae35e6
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O0001IEeHUE U CUCTEMATU3ALIUS

58 .
3HaHUM
[IpakTtuyeckas padora Ne 7.
59 Pemrenne skcniepuMeHTAIBHBIX bubnuorexa [JOK
3a7a4 no reme «BaxHenmue https://m.edsoo.ru/00ae3de8
METaJUIbl U UX COCIUHECHUS
Brruucnenus mo ypaBHeHUSIM
XUMUYECKUX PEAKIUH, €CITN OJTH
U3 pEareHToB /1aH B U30BITKE WU bubnuorexa [JOK
60
COIEPKUT IpUMecH. Beruncnenus https://m.edsoo.ru/00ae1750
MaccoBOM JIOJIU BBIX0J1a IPOAYKTa
peakuuu
61 O060011eHre U crucTeMaTu3alus
3HaAHUH
KonTtponbHas padota Ned4 o teme
62 «Baxxnelimue MeTauIbl U UX
COEJIMHEHUS
63 BemiectBa u matepuasl B bubnuoreka [IOK
HOBCEIHEBHOM KU3HU YEJIOBEKA https://m.edso0.ru/00ae3f50
XUMHUYECKOE 3arpsi3HEHUE bubnuoreka [JOK
64 .
OKpY’Karollen cpeibl https://m.edsoo.ru/00ae4270
65 PoJsib xumMuu B perieHun bubnuoreka [JOK
9KOJIOTUYECKHUX TIPOOIeM https://m.edsoo.ru/00ae4270
66 PezepBHblit ypok. O0001LIEHNE U bubnuoreka [IOK
cUCTEMAaTU3alys 3SHAaHUN https://m.edsoo.ru/00ae0dOa
67 PezepBHblit ypok. O0001LIEHNE U bubnuoreka [IOK
cucTeMaTu3alys 3HaHuH https://m.edsoo.ru/00adb33c
68 PezepBHblit ypok. O00O1IEHNE U bubnuorexa [IOK

CHCTEeMaTHU3alus 3HaHUH

https://m.edsoo.ru/00ad9cb2
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[TPOTPAMME
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YUYEBHO-METOJMYECKOE OBECIIEYEHUE OEPA3OBATEJBHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPUAJBI 151 YUEHUKA

Xumus. 8 kiacc: yueb. s obmeoOpaszoBarenbHbix yupexaenuii / O.C.
["abpuensH. - 3-e uzn., ctpeotur. - M.: [Ipoda, 2022.

Xumus. 9 knacce: yueb. s obmeoOpaszoBarenbHbix yupexaenuii / O.C.
[MabpuensH. - 3-e uzn., crpeoru. - M.: [Ipoda, 2022.

METOJIUYECKHUE MATEPHUAJIbI JJIS1 YUUTEJIA:

1. l'abpuensu O. C., Bocko6oiinukosa H. I1., SmrykoBa A. B. HacTonbhas
KHHTra yautens. Xumus. 8 ki1.: Metonuueckoe nocodue. - M.: [Ipoda, 2021.

2. Tabpuensn O. C., AAmyxkoBa A. B. Terpaas ais n1abopaTOpHBIX ONBITOB U
npaktudyeckux pador. 8 k1. K yue6nuky O. C. 'abpuensina «Xumus. 8 kinace». M.:
Hpoda, 2022.

3. I'abpuensn, O. C. Meroanueckoe nocodue k yueOnuky O. C. 'abpuensna
«Xumusy». 8 knace / O. C. I'abpuensn. — M.: Jlpoda, 2021. — 109.

4. I'abpuensu, O. C. Metonuueckoe nocodue k yueonuky O. C. 'abpuensna
«Xumus». 9 knace / O. C. I'abpuensn. — M.: Jlpoda, 2021. — 108.

5. Xumus: TexHosoruueckue kapTol kK yueOuuky O. C. ['abpuensina
«Xumus. 8 kiace»: metoauueckoe nmocooue / JI. . Acanoa. — M.: JIpoda, 2020

6. XuMus: TexHosiornueckue kapTol k yueOnuky O. C. I'abpuensana
«Xumus. 9 kimaccey: metoauueckoe nocodue / JI. . Acanoa. — M.: IIpoda, 2018

7. Xumus. 8 ki1.: KonTponbHbie 1 mpoBepouHbie padboThl k yueonuky O. C.
INabpuensna «Xumus. 8» / O. C. I'abpuensn, I1. H. bepe3kun, A. A. Ymakosa u
ap. - M.: [Ipoda, 2022.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI
CETHU UHTEPHET:

http://www.chemnet.ru 'azera « Xumusi» u callt 1uis yautens «5 uay Ha
YPOK XUMHU»

http://him.1september.ru Equnas konnekmus LHOP: [lpenMernas komiexnus
«XuMus»

http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4HbIC
skcriepuMenThl: xumusi. Komneknus Poccuiickoro 001eodpa3oBaTensHOTO
noprasa

http://www alhimik.ru Bcepoccuiickas onmuMnuana mkoI-HIKOB 1O XUMUAN

http://www.chemistry.ssu.samara.ru OCHOBBI XUMUU: 3JICKTPOHHBIH
y4IeOHHK

http://www.chemistry.ru luctaniimornHasi OJIMMITHA/IA 10 XUMHUH:
TEJIEKOMMYHHKAIIMOHHBIA 00pa30BaTeIbHbINA MPOEKT

http://www eidos.ru/olymp/chemistry 3anumaTensHas XuMus

http://www 104.webstolica.ru Kitaccudukanusi XaMUIeCKHX pPeaKIIHi

http://classchem.narod.ru KoaTper — Xumus y1st Bcex: yueOHO-
MH()OPMALIMOHHBINA CAUT


https://www.google.com/url?q=http://www.chemistry.ssu.samara.ru&sa=D&usg=AFQjCNGs3sc7NWL7c1yi6ZLkOG7RgwjyBg
https://www.google.com/url?q=http://www.chemistry.ru&sa=D&usg=AFQjCNG_n22P1sQ1hYPQJsMwDmWQbcrY8w
https://www.google.com/url?q=http://www&sa=D&usg=AFQjCNETI5ilZ1Eiy6I8Z-LMAvfABOfL9w
https://www.google.com/url?q=http://www&sa=D&usg=AFQjCNETI5ilZ1Eiy6I8Z-LMAvfABOfL9w
https://www.google.com/url?q=http://classchem.narod.ru&sa=D&usg=AFQjCNHNzY7HvEepCAFVJE3HcpvpD3tAHw

http://www. nanometer.ru OHaliH-CIIPaBOYHUK XUMUYECKHUX JICMCHTOB
WebElements

http://webelements.narod.ru IMomynspHas OMOIMOTEKA XUMHYSCKUX
DIIEMEHTOB

http://n-t.ru/ri/ps Caiir Alhimikov.net: yueOHbIE 1 CIIPABOYHBIC MATEPHAIIBI
10 XUMHH

http://www. alhimikov. net Caiitr Chemworld.Narod.Ru -Mup xumun

http://chemworld.narod.ru Caiit «BuptyanbHas XuMmuuecKkasi IKoJIa

http://maratakm.narod.ru Caiit «Mup xumum»

http://chemistry. narod.ru XuMuK. py: caliT 0 xumuu

http://www.edu.yar.ru/russian/cources/chem Xumuueckuii mopra
ChemPort.Ru

http://www.chemport.ru Xumuueckuii ceppep HimHelp.ru: yueOHbie u
CIPaBOYHBIC MATEPHAIIBI

http://www himhelp.ru Xumusi: Marepuans! « Bukuneaun» — cBOOOIHOI
SHITUKJIOTIC THH

http://ru.wikipedia.org/wiki/Xumust Xumus Jyisi BCeX: ULUTFOCTPUPOBAHHBIE
MaTepHuasbl Mo 00IIeH, OpraHNnYeCKOM U HEOPTraHUIECKOW XUMUH

http://school-sector.relarn.ru/nsm Xumus u sxu3ap — XXI Bek: HayqHO-
MOMYJISIPHBIH KypHAIT

http://www chem.asu.ru/abitur DnekTpoHHast OMOIMOTEKA 10 XUMUHU U
TEXHUKE

http://rushim.ru/books/books.htm DaexTponnas 6ubIHOTEKA yUCOHBIX
MaTepHuasoB Mo XuMuu Ha mopraie Chemnet

http://www.school2.kubannet.ru Dumuknoneaus «[Ipupoaa Hayku»: XuMuUs

http://elementy.ru/chemistry

OBOPYJIOBAHUE JisA TIPOBEJAEHUSA  JIABOPATOPHBIX,
IMPAKTUYECKHNX PABOT, IEMOHCTPAIIUMN:

Konnexuu, Habop Mozenel aToMOB, KOMIUIEKT BBIIAOIINXCS YIEHBIX-XHMHUKOB.

[Tpubopsl my1st MOTyYeHUs Ta30B, TPUOOPHI JJIs1 HATrpEeBaHUS MPOOUPOK, KOJIOHI,
BECHI TEXHUYECKHE C PA3HOBECOM, TOpEJIKa, CIUPTOBKH, IEP>KATEIb I MPOOUPOK,
JI0’KEUKa yKeJe3Hasl 1 CKUTaHMs BEUIECTB, CTEKIISTHHbIE MaJOYKH.

[IpuGop syisi OMBITOB 1O XUMHUU C DJIEKTPUYECKUM TOKOM, IITATHB
1a00paTOPHBINA, UM TUTEJIbHBIC, BOPOHKA CTEKJISHHAS, CTAaKaHbl U MEPHBIC
IWIMHIPHI, BhITIapUBaTebHas yamka (dapdopoBasi), MpeIMETHBIE CTEKIIa, BOPOHKA
KarneynbHasi mapooOpa3Hasi, CTyNKa C MECTUKOM, KpHUCTAJNIM3allMOHHAs 4Yalia,
Oymara (hunbTpOBasibHAS, HAOOPHI HHIUKATOPOB, PE3NHOBBIC TIPOOKHU, CTEKIISTHHBIC

TPYOKH.
KommeroTep, M/M 3kpaH, poekTop, KoMIuiekT CD nuckoB mo Temam.


https://www.google.com/url?q=http://www&sa=D&usg=AFQjCNETI5ilZ1Eiy6I8Z-LMAvfABOfL9w
https://www.google.com/url?q=http://webelements.narod.ru&sa=D&usg=AFQjCNHzTvhQD4ho8e35rkM9PZdzsLPTRw
https://www.google.com/url?q=http://n-t.ru/ri/ps&sa=D&usg=AFQjCNF6qazrVRDaCWXmmr4II3M4NXOGUQ
https://www.google.com/url?q=http://www&sa=D&usg=AFQjCNETI5ilZ1Eiy6I8Z-LMAvfABOfL9w
https://www.google.com/url?q=http://chemworld.narod.ru&sa=D&usg=AFQjCNF_O64rZWil3r0eZoIC3aTaW3Kymw
https://www.google.com/url?q=http://maratakm.narod.ru&sa=D&usg=AFQjCNEZSOgO5ASgB66_tATnaoluINmH1w
https://www.google.com/url?q=http://chemistry&sa=D&usg=AFQjCNEZNQQtL8XhdjtWENzIhYzv0APQ0g
https://www.google.com/url?q=http://www.edu.yar.ru/russian/cources/chem&sa=D&usg=AFQjCNHT1CCiEy_Plv7sGskxU5RIph1FNg
https://www.google.com/url?q=http://www.chemport.ru&sa=D&usg=AFQjCNGqqtR6o-Rp9vW4JXgWoQEQMIzuDg
https://www.google.com/url?q=http://www&sa=D&usg=AFQjCNETI5ilZ1Eiy6I8Z-LMAvfABOfL9w
https://www.google.com/url?q=http://ru.wikipedia.org/wiki/%25d0%25a5%25d0%25b8%25d0%25bc%25d0%25b8%25d1%258f&sa=D&usg=AFQjCNFHqeSlqf1Rw9OjR7L7clPzcXy7hg
https://www.google.com/url?q=http://school-sector.relarn.ru/nsm&sa=D&usg=AFQjCNH3Rv_3EdEFFqUG1VtcHSheANRJ2Q
https://www.google.com/url?q=http://www&sa=D&usg=AFQjCNETI5ilZ1Eiy6I8Z-LMAvfABOfL9w
https://www.google.com/url?q=http://rushim.ru/books/books.htm&sa=D&usg=AFQjCNHMRUQq3fP2CfgCR7rpg1d2zaB9RA
https://www.google.com/url?q=http://www.school2.kubannet.ru&sa=D&usg=AFQjCNFn6-5ZXgiMD9Of_0efMR7lyobk5Q
https://www.google.com/url?q=http://elementy.ru/chemistry&sa=D&usg=AFQjCNHliTdhUtOyI4xbizaeBebdanvH_Q

