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HOACHUTEJIBHAA 3AIITMCKA

[Iporpamma 10 XMMHM Ha YpPOBHE OCHOBHOTO 0OIIEero oOpa3oBaHus
COCTaBJ€HA Ha OCHOBE TpeOOBaHMM K pe3yJdbTaTaM OCBOCHHUS OCHOBHOM
00pa3zoBaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIIEro 00pa3oBaHusl, MPEICTaBICHHBIX
B ®I'OC 00O, a Takxe Ha OCHOBE (penepasibHOM paboyeil MporpaMMbl BOCTIUTAHUS
U C Y4ETOM KOHIEMIMHM TMpenojaBaHus ydeOHOro ImnpeaMera «XUMHS» B
oOpazoBaTenbHbIX Opranu3anusax Poccutickoit @eaeparuu.

[Iporpamma mo xumuu Ha€T TMPEACTaBICHUE O IENIX, OOIIeW cTpaTeruu
oOy4yeHUs, BOCHUTAHUS U Pa3BUTUA OOyYaIOMUXCA CpPEACTBAMU y4eOHOTO
npeaMera, YCTaHABJIMBAET 00s13aTeJIbHOE IPEAMETHOE COJIepKaHue,
IpeayCMaTPUBAET PACHPEACICHUE €ro Mo KiaccaM U CTPYKTYpUPOBAHUE TIO
pazienaM M TEeMaM TMPOrpamMMbl MO XUMHUH, OMPEACISIET KOJIMYECTBEHHBIE U
KaueCTBEHHbIE XapaKTEPUCTUKHU co/iep>KaHus, PEKOMEHTYEMYIO
MOCJICIOBATENIPHOCTh ~ M3YYEHUS XUMHU C y4€TOM  MEXKIPEIMETHBIX U
BHYTPUIIPEAMETHBIX  CBSI3€HM, JIOTMKM  y4eOHOro  mporecca, BO3PACTHBIX
OCOOCHHOCTEH  OOy4YaromIuxcsi, ONpEeACsIET BO3MOXKHOCTH MpeaMeTa IS
peanuzanuu TpeOOBaHMM K pe3yJbTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTeIbHOM
IpOorpaMMbl Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHMs, a Takke TpeOOBaHMI K
pesynbrataMm oOy4eHHs] XMMHUHU Ha YPOBHE 1eJeil u3ydeHus MpeaMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIBHON MEATEIbHOCTH OO0YYaloUlerocs IO OCBOEHUIO
y4e0OHOTr0 coJiepKaHusl.

3HaHME XUMHH CIYXXUT OCHOBOW i (POPMUPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, ero MpeCTaBICHUN O MaTepUaTbHOM EIWHCTBE MHpPA, BAXKHYIO
poJib UrparoT (POpMUPYEMbIE XUMHEH MPEACTABICHUS O B3aMMOIPEBPALICHUSX
HHEPrurd M 00 SBOJIONMU BEUIECTB B MPHUPOJIE, O MyTIX PEIICHUS TIIOOAIbHBIX
npoOjieM yCTOMYMBOTO PA3BUTHS YEIIOBEUECTBA — CHIPHEBOH, DHEPreTUYECKOM,
MUIIEBON U SKOJOTHYECKON 6€30MacHOCTH, MPOOIeM 3PaBOOXPAHECHHUS.

N3yuenne xumuu:

CIIOCOOCTBYET  peanm3alldd  BO3MOXHOCTEH  JUIsi  CaMOpa3BUTUA U
dbopMupoBaHUs KyJbTYPhl IMYHOCTH, €€ 00IIeH M ()YHKIIMOHAIBPHOW I'PAaMOTHOCTH,

BHOCHT BKJIaJ] B (D OPMHPOBAHUE MBIIINICHUS] M TBOPUECKUX CIIOCOOHOCTEN
oOydJarommxcs, HABBIKOB HMX CAMOCTOSTENBHOW Y4eOHOUW  JESTEIBHOCTH,
AKCHEPUMEHTAIBHBIX M MCCJIEA0BATENIbCKUX YMEHUM, HEOOXOJUMBIX Kak B
MOBCEAHEBHOM KU3HU, TaK U B MPOPECCUOHAIBHOM JIEATETLHOCTH,

3HAKOMHUT CO CHEeIU(GUKONW HAYYHOTO MBIIUICHUS, 3aKIaJbIBa€T OCHOBBI
LIETIOCTHOTO B3TJI/1a HA €IMHCTBO MPUPObI U YEJIOBEKA, SBIISIETCS OTBETCTBEHHBIM
ATanoM B (POPMUPOBAHUH €CTECTBEHHO--HAYIHON TPAMOTHOCTH 00YyYaIOIUXCS;



crocoOcTByeT (POPMUPOBAHUIO LIEHHOCTHOTO OTHONIEHUS K €CTECTBEHHO-
-HAYYHBIM 3HAHUSM, K IPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIAJ B IKOJIOTHYECKOE
oOpa3zoBaHuEe 00yUYaIOIIUXCS.

JlanHble HampaBieHUss B OOYYEHMHM XHUMHHM OOECNEeUYMBAIOTCS CHEIU(PUKON
colepkaHusi  y4eOHOro  mpeaMera, KOTOPbIM  SIBISIETCSl  MEJAaroru4ecku
aJanTUPOBAHHBIM OTpakeHUEM 0a30BOM HayKH XMMHH Ha ONPEEIEHHOM JTare eé
pa3BUTHSL.

Kypc xumMuu Ha ypoBHE OCHOBHOTO OOLIEro o0pa3oBaHHsl OPUEHTHUPOBAH HA
OCBOEHHE OOYYAIOIIMMUCS CHCTEMbI IMEPBOHAYAIbHBIX MOHSATUNH XUMHHU, OCHOB
HEOPraHMYeCKOM XHWMHM W HEKOTOPBIX OTIAEIBHBIX 3HAYUMBIX TOHSITUN
OpraHUYeCKOM XUMHUH.

CtpykTypa coiepkaHus MPOrpaMMbl MO XUMHUHM CHOPMHpPOBAHA HA OCHOBE
CUCTEMHOro monaxona k e€ usydeHuro. Cojep’kaHue CKIIAJIbIBAETCS U3 CHUCTEMBI
MNOHSITHM O XUMUYECKOM DJIEMEHTE U BEIIECTBE U CUCTEMBI MIOHATHI O XUMUYECKOM
peakuuu. OO0e AT CHUCTEMBl CTPYKTYPHO OpraHU30BaHbl [0 MPUHIUIY
MOCJIEJIOBATENIBHOTO PA3BUTHS 3HAHUI HAa OCHOBE TEOPETHUECKUX MPECTaBICHUMN
Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YY€HUSI KaKk OCHOBBI BCET'O €CTECTBO3HAHUS;

— Ilepunonnueckoro 3akoHa J[. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XMMHH;

— YUYEHHS O CTPOCHUH aTOMa U XUMUUYECKOU CBS3H;

— TMpeACTaBICHUN 00 DSIEKTPOJUTUYECKOW JTUCCOIMAIMM BEIIECTB B
pacTBopax.

Teopernueckne 3HAHHUS PACCMATPUBAIOTCA HA OCHOBE AMIIMPUYECKHU
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEIOBATEIBHO OT OJHOTO
YPOBHS K JIPYTOMY, BBITIOJIHASI (YHKITUU OOBSICHEHUS U TPOTHO3UPOBAHMSI CBOMCTB,
CTPOEHHMS U BO3MOKHOCTEH MPAKTUYECKOT0 IPUMEHEHHUS U MTOJTYUYECHHS N3y4aeMbIX
BEILECTB.

OcBoeHHE MpOrpaMMbl MO XUMHUH  CHOCOOCTBYeT  (DOPMHUPOBAHHIO
MPEJICTABIEHUS] O XUMUYECKOW COCTABIIAIOIIECH HAYYHOW KapTUHBI MUpPA B JIOTHKE
€€ CUCTEMHOW IPUPO/IbI, IEHHOCTHOT'O OTHOUIEHUS! K HAYYHOMY 3HaHHUIO U METO/IaM
MO3HAHUSI B HayKe. M3yueHHe XUMUU MPOUCXOAUT C MPUBJICUCHUEM 3HAHHUUN U3
paHee M3YyYEHHBIX Y4eOHBIX mpeameToB: «Okpyxatomuid mup», «buomorus. 5—7
Kiacce» U «dusuka. 7 Kaace».

[Ipy w3ydyeHUH XUMHUU TPOUCXOTUT GOPMHPOBAHWE 3HAHWNA OCHOB
XUMHYECKOM HayKH Kak 00JIACTM COBPEMEHHOI'O0 €CTECTBO3HAHMS, MPAKTHYECKOU
JEATENbHOCTH YeJIOBEKa U KaK OJHOT0 M3 KOMIIOHEHTOB MHPOBOM KyJIbTYphl. 3agaua
y4eOHOro MpeaAMeTa COCTOUT B (POPMUPOBAHUM CUCTEMBI XMMHYECKUX 3HAHUN —
BOKHEHIINX (DAKTOB, TOHATHIA, 3aKOHOB ¥ TEOPETUICCKUX TTOJIOKEHUN, JOCTYITHBIX
000011IeHNIT MUPOBO33PEHUECKOI0 XapaKTepa, sI3bIKa HAYKH, B MPUOOLIEHUU K



HAyYHBIM METOJIaM TIO3HAHUS MPU U3YYCHHUH BEIICCTB U XMMHUYECCKUX PEAKIUi, B
(dbopMHUpPOBaHUY U PA3BUTHH MO3HABATEILHBIX YMEHUI M UX PUMEHEHUN B yIeOHO-
MO3HABATENbHON M yu4eOHO-UCCIE0BATEIbCKON ACSITEIbHOCTH, OCBOCHUU TPaBUII
0e30macHOro oOpanieHus ¢ BEIIECTBAMU B TOBCETHEBHOM JKU3HHU.

[Ipy u3yyeHUM XMMHUHM HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa3OBaHMs BaXKHOE
3Ha4YeHHE MPUOOPENTU TaKue IIeNd, KaK:

— (GopMHpOBaHHWE WHTEIUICKTYAIPHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSTEIBHOMY TPUHITHIO PEIICHUH,
CIIOCOOHOM aTaTUPOBATHCS K OBICTPO MEHSIOIUMCS YCIIOBHSIM KU3HU;

—  HampaBlEeHHOCTh OOydYeHHs Ha CHCTEMaTHYeCKoe TMpHOOIICHHE
oOydJarImmxcss K CaMOCTOSTEIbHOW ITO3HABATECIBHON JIEATEIbHOCTH, HAYyYHBIM
METOJIaM TO3HaHMS, (OPMHPYIOITUM MOTHBAIIMIO M Pa3BUTHE CIIOCOOHOCTEH K
XHMHWH;

— o0ecrieueHne yCIoBUH, CIOCOOCTBYIOIIUX MPUOOPETCHUIO 00YUYaAIOIIIUMUCS
OIbITAa Pa3HOOOPA3HOUN JEATEILHOCTH, IMO3HAHUS W CAMOIIO3HAHMS, KITFOYCBBIX
HABBIKOB (KJTFOUEBBIX KOMIICTCHIINI), UMCIOIIUX YHUBEPCAIbHOC 3HAYCHHE IS
Pa3TUYHBIX BUIOB JICITCILHOCTH,

— (¢dopmupoBanue oOmEeH (QYHKIIMOHAIBHOW M E€CTECTBEHHO-HAYYHOM
IrPaMOTHOCTH, B TOM UHCJE YMEHHUHA OOBSICHATH M OLEHUBATH SBIICHUS
OKPYXAIOIEr0 MHpA, WCIOJIb3Ysl 3HAHUSA M OIBIT, MOJyYeHHbIE NPHU H3yYECHUU
XUMHH, TPUMEHSTh UX MPU PEIICHUH MPOOJIeM B MOBCEITHEBHON KU3HU U TPYIOBOM
NEeSITEBHOCTH;

— (¢opMupoBaHue y OOy4alolUXCsi TYMaHHCTUYECKUX OTHOLICHUH,
NOHUMAHUS TEHHOCTH XHUMHYECKUX 3HAHWM HJi BBIPAOOTKH JKOJOTHYECKHU
IeJIeCO00pa3HOro TMOBEJEHUSI B OBITY W TPYIOBOM NEATETBHOCTH B IEJNAX
COXPAaHEHUS CBOETO 3/I0POBbS M OKPYKAIOIIEH TPUPOTHON CPEIbI;

— pa3BUTHE MOTUBAIIMM K OOYYEHHUIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO W
CAaMOBOCTIMTAHMIO HA OCHOBE YCBOCHHMS OOIIEYETIOBEUECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpY MpOQuis ¥ HANpaBICHHOCTH JaJTbHEUIIIETO
o0yJeHHUSI.

O6mee yucmo 4acoB, OTBEAEHHBIX NI M3YUYEHHS XMMHUU HA YPOBHE OCHOBHOTO
obmero obOpa3zoBanus, coctaBiser 136 dacoB: B 8 kiacce — 68 ygacoB (2 daca B
HeJenm0), B 9 kimacce — 68 yacoB (2 Jaca B HEJIEINIO).



COAEPKXAHUE OBYYEHUA

8 KJIACC

IlepBoHayabHbIe XMUMHYECKHE TNOHATHUS

[Ipenmer xumuun. Posib XMMUK B KU3HU 4YEJIOBEKAa. XUMHUS B CUCTEME HayK.
Tena wm BemecTBa. du3nyeckue CBOWCTBA BEMIECTB. ArpEeraTHOE COCTOSHUE
BemiecTB. [loHsiTe 0 MeTO/IaxX MO3HAaHMWS B XUMUHU. UHCThIE BEHIECTBA U CMECH.
Crnioco0nI pa3aeneHust cMecei.

ATOMBI W MOJNEKYJbl. XHUMHUYECKHE dJIEeMEHTbl. CUMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocThie U CIIOKHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE YUYCHUE.

Xumuueckas ¢popmyia. BaleHTHOCT aTOMOB XUMUUYECKUX DJIEMEHTOB. 3aKOH
MOCTOSIHCTBA cOCTaBa BellecTB. OTHOCUTENbHAA aTOMHasi Macca. OTHOCUTENIbHAsS
MOJIEKYJIIpHasi Macca. MaccoBasi J0JIsl XMMUYECKOTO 3JIEMEHTA B COCIMHEHUMU.

KomnuecTBo BemectBa. Mosib. MonsipHas macca. B3anumMocBs3b KOJIMYECTBa,
Macchl W 4YHCIa CTPYKTYPHBIX €IMHMI] BemectBa. Pacu€tel mo dopmymnam
XUMHUYECKUX COCTMHEHU.

®uU3NYECKUEe U XMMUYECKUE ABJICHUS. XUMHUYECKasi peakius U €€ MpU3HaKHU.
3aK0H COXpaHEHHsS MacChl BelleCcTB. XUMHUYeckue ypaBHeHus. Knaccudukarms
XUMHYECKUX PEaKIHi (COeAMHEHUS, PA3I0KEHUs, 3aMEIICHHsI, OOMEHa).

Xumuyeckuil IKcnepumenm:

3HAKOMCTBO C XMMUYECKOHM IMOCYJI0H, MpaBuUiaMu paboThl B JabopaToOpuu U
npuéMamMu oOpalleHus: ¢ J1ad0paTopHBIM O00OpPYAOBAHHEM, U3YYEHUE U ONHUCAHUE
¢uznuecknux CBOMCTB 00Opa3lOB HEOPraHMYECKUX BEUIECTB, HaOI0JIeHHe
¢usznueckux (TUIaBICHUE BOCKA, TasHUE JbJa, pacTUpaHUE caxapa B CTYIKeE,
KUIIEHUE W KOHAEHCAlUs BOJAbI) U XUMHYECKHX (FOPEHHE CBEUHU, NMPOKAIMBAHUE
MEJTHON TIPOBOJIOKH, B3aUMOJICHCTBHE MeJla ¢ KUCJIOTOMN) sIBJICHUM, HAOII0IeHUE U
ONMCaHUE MPU3HAKOB IMPOTEKAHUS XMMHUYECKHX pEaKUui (pa3ioKEeHHe caxapa,
B3aMMOJICHCTBUE CEPHOM KHUCIOTHI C XJIOPUAOM Oapusi, pa3ioKeHUe THUAPOKCHIA
menu (II) mpu HarpeBaHuu, B3auMOJEHCTBHE Keme3a ¢ pacTBopoM conu Menu (11),
U3y4deHHE CIOCOOOB pa3JeieHHs] CMecel: ¢ MOMOIIbI0 MarHuTa, (UILTPOBAHUE,
BbITIApUBAHUE, AUCTHUIAIMSA, XpoMaTorpadusi, IpoBeeHNE OYUCTKH TOBAPEHHOU
coimv, HaOJIOJEHWE U  ONHCAHWE  PE3yJbTaTOB  MPOBEJEHUS  OIbITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUST MACChl, CO3JAHHE MOJEJIEH MOJIEKYII
(1rapocTep>KHEBBIX ).

Ba:xHeilinue npeacTaBuTe 1M HEOPraHUYECKHUX BelleCTB

Bo3nyx — cMech razoB. CoctaB Bo3ayxa. Kuciaopoa — anemMeHT u mpocToe
BemiecTBo. HaxoxaeHue kuciopona B HOpupoae, (U3MUYECKUE U XUMUUYECKHUE
cBoiictBa (peakuuu ropeHus). Oxkcuzabl. I[Ipumenenue kwuciopona. CrocoObl
MOJIyYEHHUsT KHUCJIOpoJa B JIadopaTOpuM U MNPOMBIIUIEHHOCTH. Kpyrosoport
KHciopoaa B mpupojie. O30H — aJioTporiHasi MoAU(UKALIKMS KUCTOPOa.



TeroBolt 3P(GeKT XMMHUYECKOW peakUuu, TEPMOXUMHUYECKHUE YpaBHEHUS,
DK30- M DHAOTEPMHYECKHE peakuuu. TOIUIMBO: yrojdb M METaH. 3arps3HCHHE
BO3/lyXa, yCUJICHUE MapHUKOBOTro 3 ekTa, pa3pylieHue 030HOBOTO CIIOS.

Bonopon — anmemeHT u mpoctoe BemecTso. Haxoxkxaenne Bogopoaa B Ipupose,
(Gu3nuecKkue ¥ XUMUYECKHUE CBOIMCTBA, MPUMEHEHUE, CHOCOOBI monyueHus. Kucnorsl
U COJIH.

Monsipabiii  00bEM  Ta30B. Pacy€Thl 1O XUMHUYECKUM YpaBHEHUSIM.

dusznueckue CBOMCTBa BOAbLI. Boma kak pacTtBoputenb. PacTBOpsI.
HaceblllieHHbIE M HEHACHIIIEHHBIE PAacTBOPbL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBast 10Jisl BELIECTBA B paCTBOPE. XUMHUUYECKUE CBOMCTBA BOAbl. OCHOBaHUS.
Ponb pacTBOpOB B mpupojie U B KU3HU 4enoBeKka. KpyroBopoT BOAbl B MPUPOJE.
3arpsi3HeHrEe NPUPOIHBIX BOJI. OXpaHa U OYUCTKA MPUPOIHBIX BOJ.

Knaccuduxanus nHeopranmdeckux coenuHeHuidd. Oxcuabl. Knaccudukarus
OKCHJOB:  cosieoOpa3ytoniue (OCHOBHBIE, KHCIOTHbIe, amM(pOTepHbIE) U
HeconeoOpasyromue. Homenkiatypa okcugoB. dusmyeckue u XUMUYECKHE
cBolcTBa OKCUI0B. [lonydyeHne oKcuI0B.

OcHoBanms. Knaccudukanuss ocHOBaHMH: IMIENOYM U HEPACTBOPUMBIC
ocHoBaHMsl. HoMmeHkiatypa ocHoBaHuil. PU3NUECKUE U XUMHYECKHE CBOMCTBA
ocHoBaHui. [lonydyeHre oCHOBaHUM.

Kucnotsl. Knaccuduxamus kucnor. Homenknatypa kucnoT. dusznueckue u
XUMHUYECKHE CBOMCTBAa KHUCHOT. Psan aktuBHoctn meramnoB H. H. bekerosa.
[TonyuyeHne KUCIOT.

Conu. Homenkiarypa coseit. @u3ndeckue U XMMUYECKUE CBOMCTBA COJICH.
[Tomyuenue conen.

I'eneTnyeckast cBsI3b MEKIYy KJIaCCaMH HEOPraHUYECKUX COEMHEHU.

Xumuyeckuil IKcnepumenm:

KaueCTBEHHOE OMPEICJICHUE COJIEPKAHUS KUCIOPOJa B BO3AYyXE, MOIYUYEHHUE,
coOupaHue, pacno3HaBaHWE M U3YUYEHUE CBOWCTB KHCIOpOAa, HAOIIOJCHHE
B3aUMOJICMCTBUSL BEIIECTB C KHUCIOPOJOM M YCIOBHS BO3HUKHOBEHHUS U
MpeKpalieHus ropeHus (1moxapa), 03HaKOMJICHHE ¢ 00pa3liaMyu OKCUIOB U OITUCAHUE
WX CBOWCTB, TMOJy4YeHUE, COOMpaHWEe, paclo3HaBaHWE W W3YUYCHUE CBOMCTB
BOJIOpoJa (ropeHue), B3auMo/ieiicTsue Bogopoaa ¢ okcuaoM meau (II) (Bo3moxHo
HCIIOJIb30BaHNE BHJICOMATEPUANOB), HAOMIOJeHHEe 00pa3IOB BEIIECTB KOIMYECTBOM
1 wmomb, uccnenoBaHWe OCOOEHHOCTEW pACTBOPEHUS BEIIECTB C PA3THYHON
PacTBOPUMOCTBIO, NMPUTOTOBIICHUE PACTBOPOB C OINPEACIEHHON MAaCCOBOU JOJIEU
PacTBOPEHHOIO BEILIECTBA, B3aUMOJCHCTBHE BOJBI C METaNIaMH (HaTpUeM U
KaJlbliieM) (BO3MOXKHO HCIIOJB30BaHUE BHACOMATEPHANIOB), HCCIEIOBAHUE
00pa31oB HEOPTraHUYECKUX BEIIECTB PA3IMYHBIX KJIACCOB, HAOIIOICHUE U3MEHEHUS
OKpPaCKM MHJUKAaTOPOB B PACTBOPAX KHUCIOT M IIEJIOYEH, U3YUYEHHE B3aUMOJCUCTBUS



okcuna meau (II) ¢ pacTBopoM cepHOM KUCIOTHI, KUCIOT C METAJJIAMH, PEaKIIUi
HEWTpaIu3aluy, INOJYYEHHE HEPACTBOPUMBIX OCHOBAaHMM, BBITECHEHHE OIHOIO
MeTajljia APYrUM U3 pacTBOpPa COJIM, PEIICHUE DKCIIEPUMEHTAIBHBIX 337124 110 TEME
«BaxkHenue Ki1accel HEOPraHUYECKUX COCTUHEHUN».

HHepuoagnuecknit 3axkoH u Ilepumoguyeckass cucreMa XUMHMYECKHUX
ieMmenToB JI. U. MenngeneeBa. CrpoeHue aToMoOB. XHMMHUYECKAsl CBA3b.
OKucINTEeNbHO-BOCCTAHOBHTEIbHbBIC PEAKIMH

[lepBbie TOMBITKH KJIAacCU(DUKAUU XUMUYECKUX djemMeHToB. [loHsitue o
rpynnax CXOJHBIX 3JIEMEHTOB (IIEJOYHbIE M IIEJIOYHO3EMEIbHBIE METaJlIbl,
raJIoreHbl, MHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpPbIe 00pa3yoT aM(pOTEpHbIE OKCUIBI
Y TUIPOKCUJIBI.

Ilepuoauueckuii 3akoH. [lepuoanueckas cucreMa XUMUYECKUX AIEMEHTOB /.

. Menneneera. Koporkonepuonnas u anuaHoneproanas gopmsl [lepronndeckoit
cucTteMbl XuMu4deckux 3iemMeHnToB J[. . MenaeneeBa. [lepuoasl U rpymnisi.
Pu3NYECKU CMBICH MOPSAIKOBOr0 HOMEPA, HOMEPOB NIEPUO/IA U TPYIIIIbI DJIEMEHTA.
Crpoenue aromoB. CocTaB aTOMHBIX siaep. M3oTonbl. DnekTpoHsl. CTpoeHHe
ANEKTPOHHBIX  000Jouek aroMoB mepBbiX 20 XUMHYECKUX  DJIEMEHTOB

ITepuonnueckon cucremsl [[. . MenneneeBa. XapakTepucTUKa XUMHUUYECKOTO
3JIEMEHTA 10 ero noyiokeHuto B [lepunonnueckoii cucreme /1. 1. Meneneesa.

3aKOHOMEPHOCTH M3MEHEHHUSl pajJnyca aTOMOB XWMHYECKHUX 3JIEMEHTOB,
METAUINYECKUX U HEMETAJNINYECKUX CBOMCTB 110 TPYIIIIaM U MEPUOJAM.

3nauenue [lepuoanueckoro 3akoHa u Ileproanyeckoil CUCTEMbBI XUMHUYECKUX
BJIEMEHTOB JUIA pa3BUTHs Hayku W mnpaktuku. . M. MenpgeneeB — yd€HbIA U
rpaXk1aHUH.

Xumunueckass cBs3b. KoBaneHTHass (TOJIApHAasT W HEMNOJIAPHAs) CBS3b.
DIEKTPOOTPULIATEIBHOCTh XUMUYECKHX 3JIEMEHTOB. MIOHHAs CBS3b.

Crenenp okucieHus. OKHUCIUTENbHO--BOCCTAHOBUTEIBHBIE  PEAKILIHH.
[Iporniecchl OKHUCIIEHUS U BOCCTAHOBIIEHUS. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenn:

U3ydyeHue OoOpas3IOB BELIECTB METAJUIOB U HEMETAJIOB, B3aMMOJEiCTBHE
TUAPOKCHAA LHMHKA C PACTBOPAMHM KHUCIOT M WIEJIOYEH, NPOBEICHHUE OIIBITOB,
WUIIOCTPUPYIOLIUX  NPUMEPBI  OKHUCIHUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKLHN
(ropeHue, peakiuu pa3aoKeHUs, COSTUHEHHUS ).

Mexcnpeomemmuie ceasu

Peanuzanust MeXnpeaMeTHBIX CBsI3€d MpU HM3yYEeHUH XUMHUHM B 8 Kiacce
OCYIIECTBIISIETCSI 4YE€pe3 MCIOJb30BaHME KaK OOIIMX €CTECTBEHHO-*HAYYHbBIX
IIOHATHMN, TaK W MOHATUM, SABIAIOLIMXCSA CUCTEMHBIMU JUIS OTAEIBHBIX IPEIMETOB
€CTECTBEHHO--HAYYHOT' O LIUKJIA.



OO01muMe ecTeCTBEHHO--HAy4YHbI€ MOHATHSA: HAY4YHbIM (akT, runoresa, TEOpus,
3aKOH, aHaJU3, CHUHTE3, KiIacCUPUKaluusg, MNEpPUOAUYHOCTh, HAOIIOACHUE,
HKCIIEPUMEHT, MOJICIMPOBaHUE, U3MEPEHNE, MOJIEIIb, SIBIICHUE.

®duszrka: Matepusi, aToM, 3JIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIU, U30TOIBI,
PaAMOaKTUBHOCTb, MOJIEKYJa, 3JEKTPUUYECKUN 3apsjl, BELIECTBO, TeJI0, OO0BEM,
arperaTHOe COCTOSIHME BeIlleCTBa, ra3, (U3MYecKue BEIUYHUHBI, E€IUHUIIBI
U3MEPEHHUs, KOCMOC, IJIaHeThl, 3B€3/1b1, ColHLE.

buonorus: dporocuntes, npixanue, ouocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEPaAIIbl, TOPHBIE MOPO/IbI, MOJIE3HbIE
MCKONIaeMbl€, TOILJIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo 1 XUMHMYecKasi peaKust

[lepuonuueckuii 3akoH. [lepuoanueckas cucteMa XUMHUYECKUX 3JIEeMEHTOB /1.
N. MenneneeBa. CtpoeHue aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHUU CBOWCTB
XUMHYECKUX JIEMEHTOB MEPBbIX TPEX MEPUOIOB, KATHS, KATBIHI U UX COSAUHEHH
B COOTBETCTBMM C TIOJIOKEHUEM »dJieMeHTOB B [lepuonuueckoit cucreme
CTPOEHUEM KX aTOMOB.

CtpoeHue BelecTBa: BHUAbBI XWMHUUYECKOW CBS3U. THUIBI KPUCTAIITMYECKUX
PEMIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIA KPUCTAJUTMUYECKOW PEIIETKH U
BUJIa XUMHUYECKON CBSI3U.

Knaccudukanus 1 HOMEHKJIATypa HEOPraHUYECKUX BEIIECTB. XHUMHUUYECKUE
CBOICTBA BEIIECTB, OTHOCSALIMXCS K PAa3jIMYHbIM KJIaccaM HEOPTraHWYECKUX
COEJIMHEHUM, TeHETUYECKasi CBA3b HEOPTraHUYECKUX BEIIECTB.

Knaccudukaius XuMu4ecKuX peakiuii Mo pa3InyHbIM IpU3HAKaM (110 YUCITY
M COCTaBy YYacCTBYIOUIMX B pEAKIMH BEIIECTB, MO TEIJIOBOMY 3(ddekrty, Mo
U3MEHECHHIO CTETICHEW OKUCICHUS XUMHUYECKUX DJIEMEHTOB, IO OOpPaTHUMOCTH, IO
yYaCTHIO KaTalau3aTopa). DK30- U IHAOTEPMUYECKUE PEaKIUU, TEPMOXUMUUYECKUE
YpaBHEHHSI.

[lonsiTue o ckopoct xuMuueckoil peakuuu. [loHaTne 00 OOpaTUMBIX H
HEOOpaTUMBIX XMMHUYECKUX peakiusax. [IoHsITHEe 0 TOMOTEeHHBIX U TeTePOreHHBIX
peakuusx. llonstue o karasmse. [loHsTHe 0 XMMHUYECKOM paBHOBecHH. DaKTOPHI,
BIUSIOIIME HAa CKOPOCTh XMMHYECKOM pEaKUUUd MU NOJIOKEHHUE XHUMHYECKOTO

paBHOBECHSL.
OKHUCIUTENbHO-BOCCTAHOBUTENIbHBIE ~ PEAaKIUH,  AJEKTPOHHBIM  OanaHc
OKHCJIUTEITbHO-BOCCTAHOBUTEIBHOU peaxkuuu. CocraBnenue YpaBHEHUM

OKHUCJIMTEIbHO--BOCCTAHOBUTEIBHBIX  PEAKIUd C  HCIOJIB30BAHHMEM  METOJa
3JIEKTPOHHOTO OajaHca.



Teopust ANEKTPOIIUTHUECKON TUCCOLMUALIMHU. DIEKTPOJIUTHI U HEAIEKTPOJIUTHI.
KaTtnonsl, annoHsl. MeXxaHW3M AHCCOLMALMN BEIIECTB C PA3IUYHBIMU BHIAMU
XUMH4YECKOH cBs3U. Ctenens nucconuanuu. CUIIbHBIE U C1a0ble 3EKTPOIUTHI.

Peakiiuu nonHoro oOMeHa. Y ciioBusi MpOTEKaHUsI peakluii HOHHOTO 0OMEHa,
IIOJIHBIE M COKpall€HHbIE HWOHHBIE YpaBHEHUS peakiui. CBONCTBA KHUCIOT,
OCHOBAaHUM U COJIEH B CBETE MPEACTABICHUM 00 3JIEKTPOIUTUYECKON AUCCOLUALINU.
KauecTBeHHbIE peakiuu Ha HOHBI. [IoHATHE O TUAPOIU3E COJIEH.

Xumuueckuii IKCnepumenm:

O03HAKOMJICHHE C MOJEISAMHM KPUCTAJUIMYECKUX PEIIETOK HEOPTaHUYECKUX
BEUIECTB — METAJUIOB M HEMETAUIOB (rpadura W anMasa), CIOXKHBIX BEIECTB
(x7opuaa HaTpus ), UccleOBaHUE 3aBUCUMOCTH CKOPOCTU XUMHUYECKOU peakiiuu OT
BO3JICHCTBUA  Pa3NUYHBIX  (AKTOPOB, HCCIEIOBAHUE  DIIEKTPOINPOBOJHOCTH
pPacTBOPOB BEILIECTB, IPOLIECCa AUCCOLUALINN KUCIIOT, IIeJI0Uel U colielt (BO3MOKHO
UCIIOJIb30BAHUE BHUAEO MATEpPHUAJIOB), IMPOBEICHHUE OMNBITOB, WIUIOCTPUPYIOLINUX
NpU3HAKU TMPOTEKaHUS peakiui HOHHOro oOMeHa (oOpa3oBaHME oOcajika,
BbIJIEJIEHUE Ta3a, 00pa3oBaHUE BOJIbI), OMBITOB, HILIIOCTPUPYIOIIUX MPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX peakuuid (FOpEHHE, pPEaKUUHU PpPa3JIOKEHHUs,
COCIMHEHHUS), PpACIO3HABAaHME  HEOPraHMYECKHX  BEHIECTB C  MOMOIIBIO
KA4E€CTBEHHBIX PEAKLIMI HA UOHBI, PELICHUE dKCIIEPUMEHTAIIBHBIX 3a/1a4.

Hemerajiibl M X COeIMHEHUA

OO6mast xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOEHHS aTOMOB,
XapaKTepHble cTeneHu okucieHus. CTpoeHne u (U3MUECKHe CBOMCTBA MPOCTHIX
BEILECTB — rAJIOT€HOB. XMMUYECKUE CBOMCTBA HA IIPUMeEpE XJIopa (B3aUMOAECHCTBHE
C MeTaJUlaMHM, HEeMeTaJUlaMH, Miejaodamu). XiopoBoaopohd. ColisiHas KHCIIOTAa,
XUMHUYECKHE CBOWCTBa, MOJydeHUE, TMpuMeHeHue. JleldcTBUEe Xjopa |
XJIOPOBOJIOPOJA HA OPTaHU3M YeJloBeKa. BaxxHenme XJIopuapl U UX HAX0KICHHUE B
IIPUPOJE.

O6mas xapakrtepuctuka siaeMeHTOB VIA-rpymnmbel. OcoOEHHOCTH CTPOSHUS
aTOMOB, XapaKTepHble cTerneHu okuciaeHus. CTpoeHue M (u3nueckue CBOWCTBA
MPOCTBIX BELIECTB — KMCIOPOJa U CePbl. AJUIOTPONHbIE MOAU(PUKALIUU KHCIOPOIa
U cepbl. XUMHUYecKue cBoicTBa cepbl. CepoBOAOPOI, CTpoeHHE, (U3NYECKUE U
XUMHYECKUE CBOMCTBA. OKCHIBI CEpbl KAK MPEICTABUTEIN KHUCIOTHBIX OKCHJIOB.
Cepnas kucnoTa, GU3NIECKUE U XUMUYECKHUE CBOMCTBA (00ITHE KaK IPEICTaBUTENS
KJlacca KHCIOT M crnenuduueckue). XUMHUECKUE pPEaklnu, JeKallde B OCHOBE
MIPOMBIIINICHHOTO CIoco0a TMOJy4YeHUs CEepPHOW KUCTOTHL. lIpuMeHenwe cepHOi
KUCIOTBl. CONM CEepHOM KHUCIOTHI, KA4EeCTBEHHAs pEaKUuus Ha Cyiab(aT-uoH.
Haxoxnenne cepbl M €€ COEAUHEHHWM B MOPUPOAEC. XHUMHUUYECKOE 3arps3HEHUE
OKpYXalolel Cpelbl COECIWHEHUSMH cepbl (KUCIOTHBIE [OXIHW, 3arpsi3HEHHE
BO3/lyXa U BOJOEMOB), CIIOCOOBI €r0 MPEA0TBPAILECHHUS.



OO6mast xapaktepucTtuka 351eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEpHbIE CTENEHH OKHUCIECHHs. A30T, pacHpoCTpaHEHHE B MPUPOJE,
¢uznueckre U XuMHUYECKHe cBoiicTBa. KpyroBopor a3ora B npupoje. AMMHAK, €TI0
(¢uznueckre U XMMUYECKHUE CBOWCTBA, NOJydeHHe U npuMeHeHue. Coiau aMMOHus,
ux pU3MYECKUE U XUMUYECKUE CBOMCTBA, MpuMeHeHue. KauecTBeHHas peakuus Ha
MOHBI aMMOHHMS. A30THAasl KHUCIIOTa, €€ TMOodydyeHue, (PU3NYecKue U XUMHUYECKHE
cBOMcTBa (0OmMe Kak TpeACTaBUTENs Kiacca KHUCJIOT M chenuduyecKue).
Hcnonb30BaHre HUTPATOB U COJIEH aMMOHHUS B KAYECTBE MUHEPAJIbHBIX YA0OPEHUH.
XUMHUYECKOE 3arps3HEHNE OKPYKAIOIIEH Cpelibl COeIMHEHUSIMU a30Ta (KUCIOTHbBIE
JOKIM, 3arps3HEHUE BO3ayXa, MOYBbl U Bon0EMOB). docdop, amioTporHbie
monudukanuu docdopa, puznyeckue u xumuueckue cpoiictBa. Oxcup docdopa
(V) u dochopnas kuciora, Hpu3MYecKre ¥ XUMHUYECKUE CBOKMCTBA, MOJIyuCHHE.
Hcnonb3oBanue ¢pochaToB B KaueCTBE MUHEPATBLHBIX YA0OPEHHUIA.

O6mas xapakrepuctuka snemMeHToB [V A-rpynmbel. OcoOE€HHOCTH CTpOEHUS
aTOMOB, XapaKTEepPHbIE CTENICHU OKUCIIEHUS. YTIEepO, aJUIOTPOIHbIE MOAU(DUKAIIH,
pacnpocTpaHeHue B MpHUpoje, (PU3NYECKHe U XUMHUYECKHE CBOWCTBA. AscopOius.
Kpyrosopor yrnepona B mnpupoae. Oxcuubl yriepoaa, HX (QU3NYECKHE WU
XUMHYECKHUE CBOMCTBA, JIEWCTBME Ha JKUBBIE OpPraHU3MBbl, TOJyY€HHE W
NpUMEHEeHHE. DKOJIOTMYecKue MpoOiieMbl, CBsi3aHHbIE ¢ OKcuaoM yriepona (IV),
TUMNoTe3a TJI00ATbHOTO MOTEIUICHUS KJIMMaTa, MapHUKOBBIM 3P¢eKT. YroibHas
KAcIoTa U e€ coiM, uX (u3nyeckue M XMMHUYECKHE CBOWCTBA, MOJYYCHHE H
npuMmeHenne. KadecTBeHHass peakiuss Ha kapOoHaT-woHbl. Mcmosib3oBaHue
KapOOHATOB B OBITY, MEIMIIMHE, POMBIIIIIEHHOCTH U CETLCKOM XO3SHCTBE.

[lepBoHauanbHbIC MOHATHS 00 OPTAHMYECKHUX BEIIECTBAX KaK O COCAMHEHUSX
yriaepozaa (MeTaH, 3TaH, dTUJICH, alleTHIICH, TaHOJI, TJIMIIEPUH, YKCYCHAs! KHCIIOTA).
[IpupogHbie HMCTOYHUKHU YTIIEBOJIOPOAOB (yroiib, MPUPOIHBIN Ta3, HEPTH),
IPOJYKTHl UX TMepepadoTku (OCH3WH), UX pPOJb B OBITY M MPOMBIIUICHHOCTH.
[ToHsiTHE O OMONOTHMYECKH BaKHBIX BEIIECTBAX: JKUpaX, OeNKax, YriieBoJIax — U UX
poiini B KM3HM 4eloBeKa. MarepuaabHOE €IUHCTBO OPraHUYECKUX H
HEOPraHWYECKUX COCIUHEHHUM.

KpemHunii, ero ¢usnueckue W XUMHUYECKHE CBOWCTBA, TOTYyYCHHUE W
npumeHenue. CoeqnHeHus: kKpeMuus B mpupoze. OOmue npeacraBieHuss 00 OKcuae
kpemHaus (IV) u xpemauneBol kuciaore. CUIMKATHI, UX HCIOJb30BaHHUE B OBITY, B
MPOMBINIJIEHHOCTU. BakHelme CTpouTeNbHbIE MaTepHallbl: KEpaMUKa, CTEKIIO,
IIeMEeHT, OeToH, Xkene300eToH. [Ipobnembl  0€30MacHOr0  HMCMOJb30BaHUS
CTPOUTENbHBIX MATEPUAJIOB B IOBCEHEBHOMN KU3HMU.

Xumuueckuii IKcnepumenm:

U3y4eHUE 00pa3LOB HEOPraHWYECKUX BEIIECTB, CBOWCTB COJITHOM KHCIOTHI,
MPOBEJCHNE KAaUECTBEHHBIX PEAKIIMI HA XJIOPU/I-MOHBI U HAOJIO/ICHHE MPU3HAKOB



WX TPOTEKaHMs, OMBITHI, OTpa)kalliue (Qpu3nueckue U XUMHUYECKHE CBOWCTBA
rajjoreHOB M HX COCIMHEHUN (BO3MOXHO HCMOJB30BAaHUE BHUEOMATEpPUAIIOB),
03HAKOMJICHHE C 00pa3liaMu XJIOPUI0B (TaJOreHUI0B), 03HAKOMJIEHUE C 00pa3liaMu
ceppl U €€ CcoequHEHUSIMU (BO3MOXKHO HCIIOJIb30BAHUE BUJIEOMATEPUAIIOB),
HaOJII0/IeHNEe TIpoliecca 0OYTIMBaHMS caxapa MoJl ICHCTBUEM KOHIIEHTPUPOBAHHOM
CEpPHOM KHUCIOTHI, U3YYEeHHE XUMHUYECKUX CBOMCTB pa30aBI€HHON CEPHON KUCIIOTHI,
MPOBEJICHNE KAUeCTBEHHON peakluu Ha Cyib(haT-uoH U HAOII0JIeHUE MpU3HaKa eé
MPOTEKAaHUs, O3HAKOMJIEHHE ¢ (PU3NYECKUMM CBOMCTBaMHU a3oTa, (ochopa u ux
COEIMHEHUN (BO3MOXHO HCIIOJIB30BaHUE BHJIEOMATEPHUATIOB), 0Opa3laMy a30THBIX
u (ochopHbIX yT0OpeHUH, MolyuyeHue, coOupaHue, pacro3HaBaHUE M U3Y4YEHUE
CBOMCTB aMMHakKa, MPOBEJEHUE KAUYECTBEHHBIX pEaKIuid Ha HOH aMMOHUSA U
dochar-uoH W U3yueHHE TPU3HAKOB MX TMPOTEKAHUs, B3aUMOJICHCTBUE
KOHIICHTPUPOBAHHOW a30THOM KHUCJIOTBHI C MeAbl0 (BO3MOXKHO HCIIOJIb30BAHUE
BUJIEOMATEpPUAIOB), M3YYCHHE MOJIeNIed KPUCTAIUIMYECKUX PEIIETOK aiMasa,
rpaduta, (QymuiepeHa, O3HAKOMIICHHE C IIPOIIECCOM aJCOpOIMU PacTBOPEHHBIX
BEIIIECTB AKTUBUPOBAHHBIM YIJIEM W YCTPOMCTBOM IMPOTHUBOrasa, IOJIyUCHUE,
cobupanue, pacrio3HaBaHWE U M3YYCHHUE CBOMCTB YTJIEKHUCIIOrO Trasa, MPOBEIACHUE
KaueCTBEHHBIX pEaKIMii Ha KapOOHAT M CHJIMKAT-UOHBI M U3yYCHUE TTPU3HAKOB UX
OPOTEKaHUs, O3HAKOMJIEHHWE C MPOAYKLIHMEN CHIMKATHONW MPOMBIIUIEHHOCTH,
pelieHrne 3KCIEPUMEHTANBHBIX 3aJad Mo TeMe «BaxHelmume HemeTaibl U HX
COETMHEHUSD.

MeTaJsibl M MX COeINHEHU S

OO61mast XxapakTepUCTHUKa XUMHUYECKUX 3JIEMEHTOB — METAJJIOB HA OCHOBAaHUU
ux mnonoxeHus B llepuomuueckor cuctemMe XUMHYECKUX 3yneMeHToB [[. U.
MenpneneeBa u cTpoeHus: aToMoB. CTpoeHHe MeTauioB. MeTtajndeckas CBs3b U
METaJUIM4ecKass  KpHCTaJUIMuecKass  peméTka.  DIEKTPOXUMUYECKUH  psif
HaIpsDKeHUH MeTtauioB. Ou3nyueckue U XUMHUUYECKUE CBOMCTBA MeTailioB. OoO1me
CrocoObl ToNydeHus: MeTaiioB. [loHsTHE O KOppOo3uM METaioB, OCHOBHBIC
CIIoco0BI 3aMUTH UX OT Koppo3uu. CrutaBsl (cTanb, YyTyH, TIOPANIOMUHUHN, OpOH3)
Y UX IPUMEHEHNE B OBITY ¥ TIPOMBIIIIEHHOCTH.

[Ileounble MeTasuibl: MOJIO)KEeHUE B llepmogmyeckoil cucremMe XMMHUUYECKHUX
snementoB JI. M. MenpaeneeBa, CTpoeHHME HMX aTOMOB, HaXOXJIEHUE B MPUPOE.
dusnuecKkue U XMMUYECKUE CBOWMCTBA (Ha mpumepe Hatpusd U Kanus). OKcuasl u
TUAPOKCUABI HaTpusi U Kanus. [IpuMeHeHMe WIENOYHBIX METalIOB M UX
COEIMHEHU .

[[lenoyHO3eMeNbHBIE METAIBI MarHuii W KaJIbLUM: TOJIO)KEHHUE B
[Tepunoanueckoit cucteMe xumudeckux 35neMeHToB . 1. MenneneeBa, ctpoenue ux
aTOMOB, HaXOXJIeHHEe B npupoje. Pu3nueckue 1 XUMUYECKHE CBOMCTBA MarHus U



KaJblisl. BaxkHeiine coeuHeHns! Kanblus (OKCHUJT, TUAPOKCHU, COH). KECTKOCTH
BOJIbI U CITIOCOOBI €€ YCTpaHEHUSI.

AnroMUHUN: TI0JI0)KEeHUE B [lepronueckor CUCTeEME XUMUYECKUX SJIEMEHTOB
J. . MenneneeBa, cTpoeHue aroma, HaxoxIaeHue B mnpupone. dusudeckue u
XUMUYECKHE CBOMCTBA allfOMUHUSA. AM(OTEpHbIE CBOWCTBA OKCUJA U THUAPOKCHUIA
AJTIOMUHUSL.

Kene3o: nonoxenue B Ilepuoguueckoil cucTeMe XUMHYECKUX SJIEMEHTOB /l.
. MenpgeneeBa, CTpoeHHE aroMma, HaxoXAcHUEe B npupone. Pusnyeckue Hu
XUMUYECKHE CBOMCTBA kene3a. OKCUIbI, TUIPOKCUIBI U conn kenesa (11) u xenesa
(1), ux coctaB, CBOMCTBA U MOJyUCHHE.

Xumuyeckuii IKCnepumeHnm:

O3HAKOMJICHHME ¢ oO0pasllaMd METaJVIOB W CIUIaBOB, WX (HU3NUECKUMU
CBOMCTBaMH, UW3Y4YEHHUE  pE3YyJbTAaTOB  KOPPO3UH  METAIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHUCOMATEPHUATIOB), OCOOEHHOCTEH B3aUMOJCHCTBHS OKCHJA
KIbI[M M HATpusi C BOJAOW (BO3MOXXHO HCIMOJIb30BAHUE BHUICOMATEPHUATIOB),
UCCIIeIOBaHUE CBOMCTB KECTKOM BOJIbI, MPOIECCAa TOPEHUS Keje3a B KUCIOPOJEe
(BO3MOXKHO  WCIOJIb30BAaHWE  BHJICOMATEPHANIOB), TPU3HAKOB  IPOTCKAHUS
Ka4eCTBEHHBIX pEaKIliii Ha HOHBI: MarHUs, KaJbI¥sl, aJlOMUHUS, UHKA, sxene3a (1)
u skenesa (I11), mexu (1), HaOmogeHHe M ONMHCAHHME IMPOLIECCOB OKpAIIMBAHMS
IUITAaMEHW MOHAMHU HATpUs, Kalusd W Kajabluusd (BO3MOYKHO HCIOJIb30BAHHE
BHJICOMATEPUANIOB), UCCIeN0BaHHEe aM(OTEPHBIX CBOWCTB THAPOKCHAA ANIOMHUHUS U
TUAPOKCUA LIMHKA, PEIICHUE SKCIEPUMEHTAIBHBIX 3a7a4 1o Teme «Baxuelmue
METaJUIbl U KX COEIUHEHUS.

XUMHA M OKPYKAOUIAS Cpeaa

BemecTtBa m Marepuasibl B ITOBCEIHEBHOM »KHM3HM 4YeIOBEKa. be3omacHoe
UCIIOJIb30BaHME BEIIECTB M XUMHUYECKHX peakiuil B ObiTy. IlepBas momoris mnpu
XUMUYECKUX 0KOTaX U OTPABJICHUSAX.

XHUMHUYECKOE 3arpsA3HEHHUE OKpYKarouled cpenbl (TpenesibHas OOMyCTHMast
KOHIIeHTpanus Bemiects, Aanee — [IJIK). Ponb xuMun B pemieHrn 3K0I0TUYECKUX
mpooIeMm.

Xumuueckuii IKCnepumenm:

U3y4YeHHe 00pa3l0oB MaTepHaNOB (CTEKIJIO, CIUIABBI METAJJIOB, TOJUMEPHBIC
MaTrepualbl).

Mexcnpeomemmuie ceasu

Peanuzanmss MeXmpeaMeTHBIX CBS3€H Mpu W3yYeHUHM XuMuu B 9 Kiacce
OCYLIECTBIISIETCS. 4YE€pe3 MKCIOJb30BAaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX
MOHATUM, TaK U MOHATHM, SBISIIOIIUXCSA CUCTEMHBIMU I OTAEJBHBIX IPEIMETOB
€CTECTBEHHO--HAYYHOT'O IUKJIA.



OOmue ecTecTBEHHO-HAyYHBIC TOHATHS: HAY4YHBIA (PaKT, THIOTE3a, 3aKOH,
TEOpus, aHalu3, CHUHTE3, KiIaccuuKamusg, TMEePHOANYHOCTh, HAOIIOIEHUE,
OKCIEPUMEHT, MOJCTUPOBAaHUE, HU3MEPEHHE, MOJEINb, SBICHHE, MAPHUKOBBIN
ek, TeXHONIOTHS, MaTEPUAIIBIL.

dwusuka: MaTepusi, aToM, dJIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIU]], H30TOIIHI,
PalOaKTUBHOCTD, MOJIEKYJIa, ANEKTPUICCKUIA 3apsi, IPOBOJTHUKH,
MOJYNIPOBOJAHUKH, JUPJIEKTPUKHU, (POTODIEMEHT, BEIIECTBO, TeEI0, OOBEM,
arperaTHoe COCTOSIHHE BEIIECTBa, ra3, pacTBOP, PACTBOPUMOCTb, KPUCTAIITUIECKAS
pemérka, CruiaBbl, (pU3MUecKHe BEIMYWHBI, €AMHHIIBI M3MEPEHUsS, KOCMUYECKOE
NPOCTPAHCTBO, MJIaHETHI, 3BE3/1b1, CoHIIE.

buonorus: ¢otocunTe3, apixanue, Ouocdepa, IKOcHCTEMA, MHUHEPATbHBIC
yaoOpeHws, MUKPO3JIEMEHTBI, MAKPOIJIEMEHTHI, TUTATEIbHBIC BEIIECTBA.

['eorpadus: atmocdepa, ruapocdepa, MUHEPaJIbl, TOPHbIE MOPO/IbI, MOJIE3HbIE
MCKOITaeMbIe, TOTUTMBO, BOJHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 11O
XUMHUHAN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINMYHOCTHBIE PE3YJIBTATHBI

JIM4HOCTHBIE pE3YyJbTaThl OCBOCHHUS TMPOrpaMMbl OCHOBHOT'O  OOIIETo
o0pa3oBaHus JOCTUralOTCd B XOJA€ OOy4YeHUS XMMHHM B €IUHCTBE Y4eOHOU H
BOCIIUTATEIBHOUN NEATEIBHOCTH B COOTBETCTBUM C TPAJUIIMOHHBIMU POCCHUIUCKUMHU
COLMOKYJIbTYPHBIMU M JyXOBHO-HPABCTBEHHBIMHU IIEHHOCTSIMHM, MPUHITHIMU B
oOlllecTBE TMpaBWJIaMH M HOPMaMU TIOBEJEHUS U CHOCOOCTBYIOT MpoIeccam
CaMOITO3HAHMS, CAMOPA3BUTHUS U COLMAIIU3ALIUUA O0yUarOIITUXCS.

JInuHOCTHBIE  pe3yibTaThl  OTPAXKAIOT  TOTOBHOCTH  OOYYaromMXCS
PYKOBOJICTBOBATbCSI CHUCTEMOW MO3WTUBHBIX IIEHHOCTHBIX OpPUEHTAlMA U
pacuIMpeHue OMbITa JESITEILHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) maTpHOTHYECKOTO BOCHHTAHUS:

[IEHHOCTHOTO OTHOIIECHUSI K OTEUECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY
U HAy4YHOMY HACJIEAWIO0, TOHHWMAaHUS 3HAYEHUS] XUMHYECKOM HAyKH B >KU3HU
COBPEMEHHOI'0 OOIIECTBA, CIOCOOHOCTH BIAAETh JOCTOBEPHOW HH(pOpMaIMeil o
NEPEIOBbIX JOCTMKEHUSAX M OTKPBITUAX MHUPOBONM M OTEUECTBEHHON XUMMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUIX 00 YCTPOHUCTBE MHpa U 0OIIECTBa;

2) TPaKIAHCKOTO BOCIHTAHUSA:

NPEACTaBICHUS O COLUUAIBHBIX HOPMax M MPaBWIaX MEXKINYHOCTHBIX
OTHOIIEHUH B KOJUIEKTMBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIE3HOM,  Y4eOHO-UCCIIeIOBATENbCKOM, TBOPYECKOM M JOPYrUX  BUIAX
JEeSTENHbHOCTH, TOTOBHOCTH K Pa3sHOOOPAa3HOM COBMECTHOW NEATEIBHOCTH TPH
BBIMIOJTHEHUW Y4YeOHBIX, TIO3HABATEIbHBIX 3a/a4, BBIMOJIHCHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YUEOHBIX IPOEKTOB, CTPEMJICHUS K B3aUMOTIOHUMAaHHIO
¥ B3aMMOTIOMOIIIH B IPOIIECCE ATON yU4eOHOU A TEIIbHOCTH, TOTOBHOCTH OIICHUBATH
CBOE TMOBEACHUE M IOCTYIKH CBOMX TOBAapUUIEH C IMO3UIUMU HPABCTBEHHBIX M
IIPAaBOBBIX HOPM C YYETOM OCO3HAHUS MOCIEACTBUM MTOCTYIIKOB;

3) HeHHOCTH HAYYHOI0 MO3HAHMS

MHPOBO33PEHUYECKUE NPEACTABICHUSI O BELIECTBE M XUMHUUYECKOW PEaKLUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAayKH M COCTAaBIISIOLINE
OCHOBY JIJIsI TIOHUMAaHUSI CYITHOCTH HAYYHOW KapTUHBI MUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS NPUPOJBI, B3aUMOCBS3SX YEIIOBEKAa C
MPUPOJTHOMN CPEIOM, O POJIM XMMHUU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEN;

[I0O3HABATEJIbHBIE MOTHWBBI, HANPABJICHHBIE HA IMOJY4YEHUE HOBBIX 3HAHUW 10
XAMHH, HEOOXOTUMBIE I OOBSICHEHUS HAONIOJAEMBIX MPOIIECCOB W SIBICHHM,
MO3HABATEbHON, WH(DOPMAIMOHHOW W YUTATEIBCKOW KYyIbTYyphl, B TOM YHCIIC
HaBBIKOB CaMOCTOSITENIbHOW PabOThl C YUYEOHBIMU TEKCTaMH, CIPaBOYHOM



JUTEPATYpPOH, JOCTYMHBIMA TEXHHUYECKHUMH CpPEACTBAMU HH(POPMAIMOHHBIX
TEXHOJIOTHM;

UHTEpeC K OOYYEHHMIO M TO3HAHUIO, JI0003HATEIBHOCTh, TOTOBHOCTH U
CIIOCOOHOCThP K €caMOOOpa3OBaHMIO, TMPOCKTHOM H  HCCIIEIOBATEIHCKOM
JESATENBHOCTH, K OCO3HAHHOMY BBIOOPY HAIPaBICHHOCTH W YPOBHS OOYyYCHHS B
JIaTbHEUIIIEM;

4) popMupoBaHHs KYJbTYPbI 310POBbSI:

OCO3HAHHWE IICHHOCTH JKU3HH, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3I0POBBIO, YCTAHOBKH Ha 37I0POBBI 00pa3 >KW3HHW, OCO3HAHUE ITOCIICICTBHA H
HENPHSITHE BPEAHBIX MPUBBIYCK (YIOTPEOJICHHS aJIKOTOJIsI, HAPKOTUKOB, KYPECHHS ),
HEOOXOAUMOCTH COOJIIOZICHUS TMpaBUi OE30MAaCHOCTH TMpU  OOpAIICHUH C
XHMHYECKUMU BEIECTBAMH B OBITY U PCATBHOM KU3HU;

5) TpynoBOro BOCHHTAHMSA:

UHTEPEC K MPAKTHYSCKOMY M3y4YEHHUI0 TPodeccuii u Tpyaa pa3IndHOro poja,
yBOXCHHE K TPYAY M PE3yJIbTaTaM TPYI0BOH JCSITCILHOCTH, B TOM YHCIIC HA OCHOBE
NPUMCHCHUS  TPEIMETHBIX 3HAaHMH 1O  XUMHUH, OCO3HAaHHBIH  BBIOOD
WHAVNBUAYATLHON TPACKTOPHUH MPOJIODKCHHS 00pa30oBaHUs C YYETOM JIMUHOCTHBIX
UHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIICCTBCHHBIX MHTEPECOB U MOTPEOHOCTEH,
yCIIEIHON MPOeCCHOHAIBHON JESITEIbBHOCTH U PA3BUTHS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTH aIallTUPOBATHCS B MPOPECCUOHANIBHON CpeJIe;

6) IKOJIOTHYECKOr0 BOCTIUTAHUSA:

HKOJIOTHYECKH 11e7ec000pa3Hoe OTHONICHHWE K MPUPOJE KAK UCTOYHHKY KU3HU
Ha 3emiie, OCHOBE €€ CyIIeCTBOBAHMS, IMOHMMAaHUE IIEHHOCTH 3JI0POBOTO H
Oe3omacHoro oOpasza JKM3HHM, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
Gu3nuecKoMy M TICUXHYECKOMY 370pPOBbIO, OCO3HAHUE IIEHHOCTH COOIIOACHUS
paBMII 0€30MaCHOTO OBEACHUS TP padOTe C BEIIECTBAMH, a TAK)KE B CUTYallUAX,
YIPOKAIOIIUX 37]0POBBIO M JKU3HU JIIO/ICH;

CIIOCOOHOCTH TIPUMEHATHh 3HAHUS, MOJIy4aeMble MPU U3YYCHUHU XUMUH, IS
peLIeHUs 3a/1a4, CBSI3aHHBIX C OKPYKAIOLIEH MPUPOJHON CPENOM, I MOBBILICHUS
YPOBHS  DKOJOTUYECKOW KYJIbTYpPhl, OCO3HAHUS TJIOOQIBHOTO  XapakTepa
HKOJIOTHYECKUX TMPOOJEM M MyTeH WX pEIIeHUs MOCPEICTBOM METOJOB XUMUH,
HKOJIOTUYECKOTO MBIILICHUS, YMEHHUSI PyKOBOJCTBOBATHCS UM B MO3HABATEIHHOM,
KOMMYHHUKAaTUBHOW W COLMAIBHON IIPAKTHUKE.

METANPEAMETHBIE PE3YJIbTATDI

B cocraBe wmeTampeaMeTHBIX pe3yJAbTATOB BBIACISIOT 3HAYUMBIE IS
dbopMupoBaHUS MUPOBO33PEHHUS OOIICHAYYHBIC TOHATHS (3aKOH, TEOPHS, TPUHIIHII,
rurnore3a, (akT, CHUCTEMa, TMPOIECC, OKCIEPUMEHT U Jpyroe.), KOTOphIC
WCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEAMETaX W IO3BOJSIOT Ha
OCHOBE 3HAHWW M3 3THUX MPEAMETOB (OPMHUPOBATH MPEICTABICHUE O IEITOCTHOU



HAay4YHOW KapTUHE MUpa, U YHUBEPCAIbHbIC YUeOHbIC NeUCTBUA (ITO3HABATEIbHEIE,
KOMMYHUKATHBHBIE, DPETYJISTHUBHBIE), KOTOpblE oOOecneuuBaroT (OPMHPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO M OCYILIECTBICHUIO Y4YEOHOMU
JEeSATENbHOCTH.

Ilo3naBaTe/ibHbIE YHUBEPCATBbHbIE YUeOHbIE JeHCTBHS

ba3zoBble Jornyeckue 1eicCTBUSA:

YMEHHUS HCIONb30BaTh MNPUEMBI JIOTUUECKOTO MBIIIJIEHUS] MPU OCBOCHUU
3HAHUMN: PACKPBHIBATH CMBICT XUMHUYECKUX TMOHATUM (BBIACISITH UX XapaKTepHbIC
MPU3HAKU, YCTaHABIMBATh B3aUMOCBS3b C APYTUMHU TOHSTUSIMH), UCIOIb30BATh
MOHSATHUS JJ1s1 O0OBICHEHUS OTJEIbHBIX (DAKTOB U SIBICHUI, BHIOUpPATh OCHOBAHUS U
KpUTEpUU ISl KiIacCU(PUKAIMK XUMHYECKUX BEIIECTB U XMMHUECKUX PEaKIUid,
yCTaHABIIMBATh MPUUYUHHO-CIIEJCTBCHHBIC CBSI3U MEXIy OOBEKTaMH HW3Yy4YEHUS,
CTPOUTH JIOTUUECKHUE paCCyXAeHUs (MHAYKTUBHBIC, ACAYKTUBHbBIC, IO aHAJIOTHH),
JienaTh BEIBOBI U 3aKIIFOUCHUS

yMEHHE TPUMEHITh B TIPOIECCE IIO3HAHUS TMOHATUS (MPEIMETHBIC U
MeTarpeIMEeTHbIC), CAMBOJIMYECKHUE (3HAKOBBIE) MOJICTH, UCIIOJIb3yeMbIC B XUMUU,
npeoOpa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJICTbHbBIE TIPEJCTABICHUS —
XUMUYECKUH 3HAK (CHMBOJI JJIEMEHTa), XuMuueckas QopMmyna W ypaBHEHHE
XUMHYECKOW peakiuy — MPU PEHIeHUH y4yeOHO-TI03HABATENIbHBIX 3a]1a4, C YUYETOM
ATUX MOJEJIBHBIX MPEICTABICHUN BBIABIATH U XapaKTEpU30BaTh CYIIECTBEHHbIE
NPU3HAKUA U3YYaeMBbIX OOBEKTOB — XUMUYECKUX BEIIECTB U XMMHUYECKUX PEaKIIHii,
BBISIBJISITE  OOIIME  3aKOHOMEPHOCTH, TMPUYMHHO-CIEACTBEHHBIE CBSI3U |
IPOTUBOPEUHS B U3yUaEMbIX IIPOLIECCAX U SIBJICHUAX.

Ba3oBble ncciiegoBatesibCKHe 1eCTBHA .

YMEHHUE UCIIOJIb30BaTh IMOCTABJIEHHBIE BOMPOCHI B KaueCTBE MHCTPYMEHTA
MO3HAHUS, a TAK)KE B KAU€CTBE OCHOBBI ISl (POPMUPOBAHUS THUIIOTE3BI 110 TIPOBEPKE
PaBUJIILHOCTHU BBICKA3bIBAEMBIX CYXKIECHUN;

NpUOOpETeHHE ONbITa MO IUIAHWPOBAHUIO, OpPraHU3allUd W TPOBEICHUIO
VYCHHUYECKHX JKCIIEPUMEHTOB, YMEHHE HaONI0JaTh 3a XOJOM IpoIllecca,
CaMOCTOSITEJILHO MPOTHO3UPOBAThH €ro Pe3yiabTaT, POopMyIUpOBaTH 0000IICHUS U
BBIBOJIbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMBITA, UCCIEIOBAaHUS, COCTABISITh OTYET
0 MpoJIeTTaHHOM padore.

Pabora c unpopmanmeii:

yMEHHE BBIOWpATh, AHAIM3UPOBATh W WHTEPIPETHPOBATH HWH(OOPMAIUIO
Pa3IUYHBIX BUJOB U (POPM MpPEACTABICHUS, MMOTYyYAEMYIO U3 pa3HbIX UCTOUYHHUKOB
(HaydHO-TIOMYJISIpHAsT  JIUTEpaTypa XHUMHYECKOTO COJEpKaHUsl, CIPaBOYHbIC
nmocoOusi, pecypcsl MHTepHETa), KPUTHYECKH OICHUBATh MPOTUBOPECUMBYIO H
HEJIOCTOBEPHYIO MH(POPMALIHIO;



YMEHHE MPHUMEHSITh PAa3IUYHbIE METOJbl U 3alpOChl MPU MOUCKE U OTOOpE
uH(pOpPMAIMM U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOJIMMBIX ISl BBIOJHEHHUS
y4eOHBIX U MO3HABATEIbHBIX 3a7a4 ONPEEIEHHOr0 THUIIA, TPUOOPETEHHUE OMbITA B
0o0JaCTM  MCHOJIb30BaHUS  MH(OPMAIMOHHO-KOMMYHHUKATUBHBIX  TEXHOJIOTHH,
OBJIaJICHUE KYJIbTYpOH aKTUBHOTO MCIOJIb30BAHUS PA3TMUHBIX TOUCKOBBIX CUCTEM,
CaMOCTOSITEJIbHO BHIOMPATH ONTUMAIBHYIO OpPMY MpEACTABICHUS UHPOPMALIUU U
WUTIOCTPUPOBATh pEIlIaeMble 3a/layd  HECJIOXHBIMH CXEMaMH, JHharpaMMaMu,
IpyruMu popMaMu rpaduku U UX KOMOMHAIUSMU;

YMEHHE MCIOJb30BaTh M AaHAIM3UPOBATh B Ipolecce y4yeOHOH U
UCCJIeI0BATENbCKON JIEATENHHOCTH UHMDOPMALUIO O BIMSHUU MPOMBIILIEHHOCTH,
CEJIbCKOTO XO34MCTBAa M TPAHCIOPTAa HA COCTOSIHUE OKPYKAIOIIEeH MPUPOIHOM
Cpellbl.

KoMMyHHKATHBHBIE YHHBepcaJdbHble Y4YeOHble JeidCTBHS:

YMEHHS 3a]1aBaTh BONPOCHI (B X0JIe AUAJIOTra U (WJIH) AUCKYCCUH) TIO CYILIECTBY
oOcyxJaeMoi TeMbl, (OPMYJIHPOBATH CBOU MPEMAJIOKEHHUS OTHOCUTEIBHO
BBITMIOJTHEHUS MIPEJIOKEHHON 3a/1a4K;

YMEHHUS  MPEJCTaBIATh  MOJYYEHHBIE  pe3ylbTaTbl  MO3HABATEIbHOM
NESTENbHOCTA B YCTHBIX UM THCBbMEHHBIX TEKCTax; JejaTh MPE3eHTALNIO
PE3YJITATOB BBIMOJHEHUS XMMUYECKOT0 JIKCIEPUMEHTa (Ja00OpaTOPHOTO OIBITA,
1a60paTOpPHOM pabOTHI MO UCCIIEIOBAHUIO CBOMCTB BEIIECTB, YYEOHOTO MTPOEKTA);

yMEHHUS y4eOHOTO COTPYAHHMYECTBA CO CBEPCTHUKAMHU B COBMECTHOM
NO3HABATEJIbHOM W HCCIENOBATEIIbCKOM  JIESITENIBHOCTH  NPU  PELIEHUU
BO3HUKAIONIUX MpoOJieM Ha OCHOBE Yy4y€Ta OOIIMX WHTEPECOB M COTJIACOBAHUS
no3unui (00CyXJIeHHs, OOMEH MHEHHUSMH, «MO3TOBBIC IITYPMBbI», KOOPIAUHAIIUS
COBMECTHBIX JCHCTBHI, OIpEIEICHUEe KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJTHEHHOM paboTHI U APYTHE).

PeryasiTuBHbIe YHUBepCaJIbHbIE YUeOHbIe 1eiiCTBUS:

YMEHUE CaMOCTOSITEIbHO OMNPENENATh LEIU JESITEIbHOCTH, IUIAaHUPOBATh,
OCYILIECTBIATh, KOHTPOJIUPOBATh U IPU HEOOXOAMMOCTH KOPPEKTHPOBATh CBOIO
JeSITENBHOCTD, BEIOMpaTh Hanbosee d3(h(PeKTUBHBIE CITOCOOBI pElIeHUsT yUeOHBIX U
IIO3HABATEIBHBIX 33Ja4, CaMOCTOSITEIIBHO COCTaBIATh WM KOPPEKTUPOBATH
MPEIJIOKEHHBIM aIrOPUTM JE€UCTBUM IIPU BBIIOJIHEHUM 3aJaHUM C YYETOM
MOJTyYEHUs] HOBBIX 3HAHHUU 00 M3yyaeMbIX OOBEKTaxX — BELIECTBaX M PEaAKIUAX,
OLICHMBAaTh COOTBETCTBUE IIOJYYEHHOIO pe3yibTaTa 3asBICHHOW €M, YMEHHE
MCII0JIB30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IPEIJIaraéMble B yCIIOBUU 3aJaHUM.

HPEAMETHBIE PE3YJIbTATDBI

B cocraBe mnpeAMETHBIX PE3YJNbTATOB IO OCBOEHUIO 0053aTEIBHOrO
COJIepKaHMsl, YCTAHOBJIEHHOTO JaHHOM (QeaepaibHOM paboyell MmporpaMMoi,
BBIICJIAIOT: OCBOEHHBIE O0YYalOIMMHUCS HAyYHbIE 3HAHUS, YMEHHSI M CIIOCOOBI



neucTBuil, cnenudpuUueckue IS OpeaIMeTHOM obsacth  «XUMHS», BHJbI
JNEATENIBHOCTA MO  TOJYYEHUIO HOBOTO  3HAaHMUS, €ro  HMHTEpIpETaluH,
npeoOpa3oBaHUIO U TPUMEHEHUIO B PA3JIMYHBIX YUYEOHBIX U HOBBIX CUTYaIIHSX.

K koHiry oOyuenus B 8 ki1acce npeMeTHbIE pe3yJIbTaThl HA 0230BOM YpOBHE

JOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y OOYYAIOIIUXCS YMEHUM:

e PACKpBIBATh CMBICII OCHOBHBIX XMMHUYECKHX MOHATHH: aTOM, MOJEKYJa,
XUMHUYECKHI JJIEMEHT, MPOCTOE BEMIECTBO, CJIOKHOE BEIIECTBO, CMECh
(omHOpPOHAST M HEOAHOPOHAS), BAJICHTHOCTh, OTHOCUTEIbHASI aTOMHAsl U
MOJIEKYJIIpHAsi Macca, KOJIMYECTBO BEIIECTBA, MOJb, MOJISIpHAas Macca,
MaccoBasi 10l XUMUYECKOTO DJIEMEHTA B COCAMHEHUHU, MOJISIPHBIA 00BEM,
OKCHJI, KHCJIOTa, OCHOBAHHME, COJIb, 3JIEKTPOOTPUIATEIBHOCTh, CTETEHb
OKHCJICHUS, XUMHUYECKas peakius, KilacCU(pUKaAIUI PEaKIHi: peakiuu
COCIMHECHUSA, PEAaKIMU pa3I0XKEHHUs, PEAKIUMU 3aMEUICHUS, PEaKIUU
oOMeHa, 9K30- U IHAOTEPMHUUECKUE PEAKIMH, TETIOBO 3P deKT peakuuu,
SIPO aToMa, JICKTPOHHBIN CJION aToMa, aTOMHasi OpOUTallb, paguyc aToMa,
XUMUYECKAs CBSA3b, MOJISIPHASE M HEMOJISIPHAS KOBAJIEHTHAsl CBSI3b, MOHHAs
CBSI3b, MOH, KAaTUOH, aHWOH, pacTBOp, MaccoBas [JOJs BEIIECTBa
(poIeHTHAsI KOHIICHTPAIIHs) B PACTBOPE;

e WUIIOCTPUPOBATH B3aWMOCBSI3b OCHOBHBIX XHMHYECKHX TOHITUH H
OPUMEHATH 3TH MOHSITHS MIPU OMMCAHUU BEIIECTB U UX NPEBPALLICHUI;

e HCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIMKY JUIsI COCTaBJICHHUS (HOPMYI
BEILECTB U YPAaBHEHUI XUMHYECKUX PEAKIIU;

e ONpENENATh BAJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COEIWHEHUSX,
CTeNeHb  OKHCJEHUS  JJEMEHTOB B  OWHApHBIX  COEJUHEHUSX,
NPUHAJIEKHOCTh BELIECTB K OMNPEAEIEHHOMY KJIAcCy COEAUHEHUW MO
dbopMynaMm, BHA XUMHYECKOH CBsI3M (KOBaJieHTHAas W HWOHHAs) B
HEOPraHMYECKUX COCTUHEHUSAX;

e packpeiBaTh cMmbica Ilepuognueckoro 3akona JI. WM. Mengeneesa:
JEMOHCTPUPOBATh IMOHUMAHUE NEPUOAUYECKOM 3aBUCHUMOCTU CBOWCTB
XUMHYECKHX JJIEMEHTOB OT UX MOJoXkeHUs B llepmoamyeckoil cucreme,
3aKOHOB COXPAaHEHMS MAacChbl BELIECTB, IMOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YY€HUSs1, 3aKOHAa ABOTaipo;

e ONHUCHIBATH M XapakTepuszoBaTh Tabmuunyio Gopmy Ilepuoamdeckoit
CHCTEMBl XHMHMYECKUX DJIEMEHTOB: pa3iauyaTh IOHATHS «TJIaBHAA
noarpymnmna (A-rpynmna)» u «modounas noarpynna (b-rpymma)», mansie u
OompIIMe TEPHObI, COOTHOCHUTH OOO3HAYCHHS, KOTOpPhIE HWMEIOTCS B
tabmune «llepuoguyeckas cucTteMa XuMUYeckux diemeHToB J[. .
MenzeneeBay ¢ YUCIOBBIMU XapaKTEPUCTUKAMU CTPOECHUS aTOMOB



XUMHYECKUX 3JIEMEHTOB (COCTAB U 3aps]l A1pa, 001ee YHCIIO SJEKTPOHOB U
pacnpesiesieHue X MO 3JIEKTPOHHBIM CIIOSIM);

KJIACCU(HUIIMPOBATh XUMUYECKHE DJIEMEHTBHI, HEOPraHUYECKUE BEIECTBA,
XUMHYECKUE PEAKUUU (IO YUCIY U COCTaBY YYacCTBYIOLIUMX B pPEAKIUU
BEULIECTB, MO TEILUIOBOMY 3D PeKTy);

XapaKTepu30BaTh (OMHUCHIBATh) OOIHME XWMHUYECKHE CBOWCTBA BEIIECTB
Pa3IUYHBIX KJIACCOB, MOJATBEPXkAasi ONUCAHUE MPUMEpPaMU MOJIEKYIISIPHBIX
YPAaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKIUN;

IPOrHO3UPOBATH CBOMCTBA BELIECTB B 3aBUCHUMOCTH OT UX KaY€CTBEHHOI'O
COCTaBa, BO3MOXXHOCTU TMPOTEKAHUS XUMHUYECKUX TPEBpPAILCHUNA B
Pa3IUYHBIX YCIOBUSX;

BBIYUCISATh OTHOCUTEIbHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO MacChl BEIIECTB,
MAacCOBYIO [OJII0 XMMHYECKOro »3JeMeHTa Mo (opmyne coequHeHus,
MacCOBYIO JIOJIIO BEILIECTBA B pACTBOPE, TPOBOAUTH PACUETHI IO YPABHEHUIO
XUMHYECKOM peakilny;

NPUMEHSTh OCHOBHBIE OINEpPAIlMU MBICITUTEIBHON 1€ITeTbHOCTH — aHAJU3 U
CUHTE3, CpaBHEHHE, 0000IIeHNe, CUCTEeMaTH3allUI0, KiacCU(pUKAIHIO,
BBISIBJICHUE MPUYMHHO--CIEJICTBEHHBIX CBSI3€M — 11 M3y4€HHUs CBOMCTB
BEIIECTB U XHUMHUYECKHX PpEAKIHI, €CTECTBEHHO-HAy4YHbIE METOJBbI
MO3HAHUS — HAONIOJIEHHE, W3MEpPEHHEe, MOJECTUPOBAHUE, HKCIIEPUMEHT
(peayIbHBIN U MBICJIICHHBIN);

CJIeI0OBATh MPaBUJIAM MOJIb30BAHUS XMMHUECKOM MOCY 101 U 1a00paToOpHBIM
o0opyZoBaHMEM, a TakkKe TMpaBuUjiaM OOpallleHUs C BEHIECTBAMHU B
COOTBETCTBHM C HWHCTPYKIMSIMH 110 BBIMIOJIHEHUIO J1aOOpaTOPHBIX
XUMHUYECKUX OTBITOB MO MOJYYEHHIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB
(Boopozla M KHUCJIOpPOAA), MPUTOTOBJIEHUIO PACTBOPOB C OMpPEAECIEHHOM
MacCOBOM J0JIe pPacTBOPEHHOIO BEIIECTBA, IUIAHUPOBATH U MPOBOAUTH
XUMHUYECKHE SKCIIEPUMEHTHI MO PACIO3HABAHUIO PACTBOPOB IIEJIOYEH U
KUCJIOT C MOMOIIBI0 UHAUKATOPOB (JIakMycC, (eHOoNI(PTaNIeHH, METHIOPAHK

U ApYyrue).

K xonmy o6yuenus B 9 kiacce mpeIMeTHBIE PE3yIbTaThl HA 0a30BOM YPOBHE
JIOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

PacKpbIBaTh CMBICI OCHOBHBIX XHWMHYECKHX TMOHATHI: XUMUYECKUH
AJIEMEHT, aTOM, MOJEKyJa, HMOH, KaTUOH, aHWUOH, IMPOCTOE BEIECTBO,
CJI0O)KHOE€ BEIIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPULIATENIBHOCTh, CTEIEHb
OKHUCJICHHSI, XUMUYECKasl PEaKI[isi, XUMUIECKasi CBA3b, TEIJIOBOU d(P(HEeKT
peakiuu, MOJib,  MOJISIpHBIM  00BEM,  pacTBOp,  DIIEKTPOJIUTHI,
HERJIEKTPOJIUTHI, AJEKTPOJMTUYECKAs JUCCOLMAIUs, PEaKIHH HOHHOTO
oOMeHa, KaTaau3aTop, XMMUYECKOe paBHOBecue, 0OpaTUMbIe U



HEOOpaTUMBbIE PEAKIUU, OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE pPEaKIINH,
OKHCJIMTENb, BOCCTAHOBUTEIIb, OKUCICHUE U BOCCTAHOBIICHUE, AJTIOTPOMUS,
aM(OTepHOCTD, XUMHYECKAS CBSI3b (xoBaJeHTHas, VOHHAas,
MeTaJsInuecKas), KpucTajliiMueckas pelméTka, KOppo3us METaioB, CIUIABBI,
CKOPOCTh XMMHUYECKON PEAKLHH, MPEACTbHO JOMYCTHUMAas KOHIICHTpALMs
ITJIK BemiecTBa;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHUYECKUX TOHATHH U
MPUMEHSTH 3TH OHATHS IIPU ONMCAHUHU BELIECTB U UX MIPEBPAILICHUMN;
UCIIOJIB30BaTh XMMHUYECKYIO CHMBOJIUKY JIJIi COCTaBJICHUS (HOpMYyIl
BEILIECTB U YPABHEHUN XUMUYECKUX PEAKIIU;

ONpPEAEATh BAJICHTHOCTh U CTETIEHb OKUCIICHUSI XUMUYECKUX JIEMEHTOB B
COCMHEHUSAX PAa3JIMYHOTO COCTaBa, MNPUHAIJICKHOCTh BEHIECTB K
OTIPENICIEHHOMY KJIacCy COeAWMHEHUU 1o ¢GopmysiaM, BHJ XUMHUUYECKOM
CBsi3M  (KOBaJICHTHAsi, WOHHAsA, METAUIMYECKAsi)) B HEOPraHUYECKHUX
COCIMHEHUAX, 3apsi]l MOHA MO XMUMHUYECKOU (hopMmylie, XxapakTep Cpeabl B
BOJIHBIX PacTBOpax HEOPraHUYECKUX COCJAMHEHMH, TUM KPUCTAUTUYECKON
PELIETKHM KOHKPETHOTO BEIECTBA;

packpbiBaTh cMbica llepuonnueckoro 3axkona JI. WM. MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHMMAaHHWE: OINKUChIBaTh M XapaKTEPU30BaTh
Tabiuunyto Gopmy Ilepuonanueckoil CUCTEMBl XUMHUYECKHUX 3JIEMEHTOB:
paznuyaTh TOHSATUS «TJaBHAs moArpynmna (A-rpymnmna)» U «IoOodHas
noarpymnmna (b-rpymma)», wmaibie W OONbIIME TEPUOIBI, COOTHOCUTH
0003HauYeHus1, KOTOPBIE UMEIOTCS B IEPUOUUECKON TaOIHIIe, C YNCTOBBIMU
XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB XMMHUYECKHUX 3JIEMEHTOB (COCTaB H
3apsan  sapa, oOIee YHMCIo dJEKTPOHOB UM pACIpeseieHHEe WX IO
ANEKTPOHHBIM CIIOSIM), OOBSCHATH 00IIME 3aKOHOMEPHOCTH B M3MEHEHUU
CBOMCTB 3JIEMEHTOB M HUX COCIMHEHUH B Mpelesiax MaJlbIX NEPUOJIOB U
[JIABHBIX MOATPYIIIL ¢ YYETOM CTPOCHUSI UX aTOMOB;

KJIacCU(UIIUPOBATH XUMUYECKUE DIIEMEHTHI, HEOPTraHUYECKUE BEIECTBA,
XUMHUYECKHE peakluu (MO YMCIy M COCTaBYy YYACTBYIOIIUX B pEaKUUU
BEIIECTB, MO TETUIOBOMY 3(DEeKTy, M0 M3MEHEHHIO CTETICHEW OKUCICHUS
XUMHUYECKHUX DJIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATH) O0MKUE U CHenu(PUUIecKue XUMHYECKUE
CBOWMCTBA MPOCTBIX M CJOXHBIX BEIIECTB, MOATBEPKIAsA OMUCAHUE
IpUMEPAMU MOJIEKYJIIPHBIX M HMOHHBIX YPaBHEHUW COOTBETCTBYIOLIMX
XUMHUYECKUX PEaKIUii;

COCTaBJISITh  YPAaBHEHUS DJICKTPOJMTUYECKOM JIHCCOLUMALMM  KHUCJIIOT,
LIETIOYEHN U COJIEH, ITOJHBIE U COKPAILIEHHBIE YPABHEHUS PEAKIU HOHHOTO



oOMEHa, ypaBHCHHS pPEaKIUW, MOATBEPKIAIONIUX CYIIECTBOBAHUE
TCHETHYECKOW CBSI3U MEXKy BEIIECTBAMH PA3IMIHBIX KIACCOB;
pacKphIBaTh CYIIHOCTh OKHCIMTEIHBHO-BOCCTAHOBUTEIBHBIX PEAKIINN
MOCPEJICTBOM COCTABJICHHSI DJICKTPOHHOTO OaJlaHCa dTUX PEaKIINi;
IPOTHO3UPOBATh CBOWMCTBA BEIICCTB B 3aBUCUMOCTH OT WX CTPOCHWS,
BO3MOXXHOCTH TIPOTEKAHUS XUMHUYECKUX TIPEBpANICHUN B Pa3IUIHBIX
YCIIOBUSX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJICKYJIIPHYIO U MOJIIPHYIO MacChl BEIICCTB,
MAacCOBYIO [IOJIF0 XHUMHYECKOTO »JJeMeHTa 1Mo (QopMylie COCIUHCHUS,
MacCOBYIO JIOJIIO BEIIIECTBA B PACTBOPE, MPOBOIUTH PACUETHI TIO YPABHEHHUIO
XUMHYECKOW pEaKIlvH;

coOJTI0IaTh TIPAaBUIIA TTOJTb30BAHUS XUMUYECKON TTOCYI0M B Ta00paTOPHBIM
o0opyaoBaHMEM, a TakKe IMpaBuUja OOpalIeHUusT C BEIIECTBAMH B
COOTBETCTBHM C HWHCTPYKIHMSIMH TI0 BBITIOJHEHUIO J1a0OPaTOPHBIX
XHMHYECKHUX OIBITOB 1O TIOJYYCHHUIO U COOMPAHHUIO Ta3000pa3HbIX BEIIECTB
(aMMMaKa M yriaeKkucioro rasa);

IIPOBOAUTH PEAKIIMH, TIOITBEPKIAIOIINE KAaYECTBCHHBIM COCTaB Pa3IMUHbIX
BEIICCTB: PACIO3HABATh OIBITHBIM IYTEM XJIOPUA-, OPOMHI-, HOIHUI-,
kapOoHat-, ¢docdar-, cuaukar-, cyiabdar-, THIPOKCHUI-UOHBI, KaTHUOHBI
aMMOHHUSI U MOHBI W3YYEHHBIX METAJJIOB, MPHUCYTCTBYIOIIUE B BOJHBIX
pacTBOpax HEOPraHUYECKUX BEIIECTB;

IIPUMEHSATH OCHOBHBIE OIEpPAIIMK MBICIUTEIBHON NEATeIbHOCTH — aHAJIU3 U
CUHTE3, CpaBHEHHUE, 0000IIeHNEe, CUCTEMATHU3AI1I0, BBISIBIIEHUE MPUUNHHO-
CJIICICTBEHHBIX CBSI3€H — JJIl M3YYCHHS CBONCTB BEIIECTB M XUMHUUYECKUX
peakIui, eCTEeCTBEHHO-HAyYHbIE METOIbl TIO3HAHMUS — HaOJIOJICHHE,
U3MEpEeHHUE, MOACITHPOBAHNE, PKCIICPUMEHT (PEaJIbHBIN U MBICIICHHBIH).



TEMATUYECKOE IIJIAHUPOBAHMHME

8 KUIACC
KosnyecTBO 4acos
Ne HaunmenoBaHue pa3ieinoB u DuieKTpoHHbIE (LU poBHIE)
KoHnTtpoabHbie IIpakTHuyeckue
n/n TeM MPOrpaMmabl Bcero o0pa3oBaTesibHbIE PeCypchl
padoTsbI padoThI
Paznen 1. [lepBonayajibHble XUMHYECKHE TOHATHSA
Xumusi — BaxHasi 00J1acTh
11 €CTECTBO3HAHUSA U 5 5 bubnuoreka [{OK
' MIPAKTHUYECKOM IEATEIbHOCTH https://m.edsoo.ru/7f41837c
YeJIoBeKa
19 BeniectBa u xumnueckue 15 1 bubnuoreka [{OK
' peaKIuu https://m.edso00.ru/7f41837c
Hroro mo pazneny 20
Pa3nen 2. Baxkneiime npeacTaBuTe 1M HEOPraHUYeCKUX BellleCTB
21 Bosznyx. Kucnopoa. Ilonsitue 5 bubmuoteka [JOK
' 00 oKCcHIax https://m.edsoo.ru/7f41837c
29 Boaopoa.Ilonsitue o kucimorax 8 1 bu6mmoreka [IOK
' U COJISIX https://m.edsoo.ru/7f41837c
23 Bona. PactBopsl. [Tonsitue 06 5 1 1 bubnuoreka [{OK
' OCHOBaHUSAX https://m.edso00.ru/7f41837¢
OCHOBHBIE KJIaCChI bubnuoreka [{OK
24 . 11 1 1
HEOPraHUYECKUX COCTMHEHUIN https://m.edsoo.ru/7f41837c
Hroro no paszneny 30

Pa3nen 3. [lepuoanueckuii 3axon u [lepuoauyeckasi cucrema xumuueckux 31emenToB /. . MennesneeBa. CTpoeHune aTOMOB.
Xumuueckas cBsi3b. OKHCIUTETbHO-BOCCTAHOBUTEJIbHbIE PeaKIIUN



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

[Tepuonueckuii 3aK0H U
IIepuoanueckas cucrema

bu6mmoreka [JOK

..
31 XMMHHCCKUX 31CMEHTOB /] ! https://m.edsoo.ru/7f41837c
Memnnene-eBa. CTpoeHue
aroMa
- )SI/IMI/I‘-ICCKZUI CBSI3b. . Bubmiorexa [IOK
' KHCTMTCITLHO https://m.edsoo.ru/7f41837c
BOCCTAHOBUTCIIBHBIC peaKHI/II/I
bubmmoreka [JOK
Hroro no pasneny 15 https://m.edsoo.ru/7f41837c
PesepBHOE BpeMs 3 bubmorexa [JOK
p p https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

KoanuecTBo yacon DJIeKTPOHHBbIE
HaunmMeHoBaHue pa3aesioB M TeM uudpoBbIe
Ne n/m P Konrpoabubie | Ilpakrnueckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/IbHbIE
padoTsbI padoThI
pecypcsl
Pa3nes 1. BemecTBo M XuMHuyeckme peakiuuu
11 [ToBTOpEHue u yriydieHne 3HaHUN 5 1 bubnuoreka [IOK
' OCHOBHBIX Pa3JIeNioB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMUYECKUX 4 bubnuoteka [JOK
' peakuuii https://m.eds00.ru/7f41a636
13 DIIEKTPOJIMTAYECKAS JUCCOLALIMSI. 8 1 1 bu6mmoreka [JOK
' XUMHUYECKUE PEAKIIUH B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro mo pazneny 17
Pa3nen 2. HemeTa/uibl M MX COeIMHEHUSA
51 OO6mrast XapaKTepUCTUKAa XUMHYECKIX 4 1 bubnuoreka [{OK
' aneMeHToB VIIA-rpynnel. ["anorenst https://m.edso0.ru/7f41a636
OO111ast XapaKTepUCTHKA XUMHUYECKHUX
2.2 anemeHToB VIA-rpynmnsl. Cepa u eé 6 bubmmorexa LIOK
' PYIHEL L6p https://m.edso0.ru/7f41a636
COeIMHEHUS
OO11as XapaKTepUCTHKA XUMHUYECKHUX
2.3 a5eMeHTOB VA-rpymibl. A30T, pochop u ux 7 1 bubmmorexa LIOK
' PYTIRL. ’ P https://m.edso0.ru/7f41a636
COCIMHEHUS
OO11as XapaKTepUCTHKA XUMHUYECKHUX
24 anemeHToB [VA-rpynnel. Yriepoa u 8 1 2 Bubmmorexa LIOK
' . PYIIBL. poat https://m.edsoo.ru/7f41a636
KpEMHUH U UX COCTUHEHHS
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

Pazgen 3. MeTasjibl M X COeTUHEHU A

N bubmmoreka [JOK
31 (Ouipte CROACTBA METALIOB 4 https://m.edsoo.ru/7f41a636
N bubnuoreka [{OK
3.2 Baxneiiime Metamisl 1 UX COSTUHEHUS 16 https://m.edsoo0.ru/7f41a636
Hroro mo paznueny 20
Pazjnen 4. Xumus v okpy:Kamomas cpeaa
41 B 3 bubmmoreka [JOK
. CIEeCTBA U MaTEPHAIbl B )KU3HH YeJIOBEKa httos://m.eds00.ru/7f412636
Hroro mo pazneny 3
p 06 BDE 3 bu6mmoreka [JOK
C3CPBHOC BPEMA https://m.edso0.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68



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

MNOYPOYHOE IIJIAHUPOBAHHUE

8 KUIIACC
KoanuecTBO yacon DJIeKTPOHHBbIE
Ne Mara uudposbie
Tema ypoka Konrpouabusbie | IlpakTuyeckue
n/m Bcero u3yyeHusi | oOpa3zoBare/ibHbIE
padoThI padoTsbI
pecypchl
1 [Ipenmer xumuu. Poss xumun B 1 bubmmoreka [JOK
JKU3HU YesoBeka. Tena u Beniecrna https://m.edsoo.ru/ff0d210c
2 IlousTue o0 MeTo1aX MO3HAHUS B 1 bu6mmoreka [JOK
XUMHAH https://m.edsoo.ru/ff0d227e
[IpakTnueckas padora Ne 1 «IIpaBuna
3 paboTHI B TaOOPATOPUH U TTPUEMBI 1 bubnnoreka [IOK
oOparieHus ¢ 1a00paTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyTIOBaHUEM
Uucrtele BemecTBa 1 cmecH. CriocoObl bubmmoreka [IOK
4 . 1
paszeneHus cMece https://m.edsoo.ru/ff0d26ca
[IpakTuueckas pabora Ne 2
5 «Paznenenue cmeceli (Ha mpuMepe 1 Bumorexa [IOK
N PHMEp https://m.edsoo.ru/ff0d28c8
OYHMCTKHU TIOBApPCHHOU COJIH)»
bubnuoreka [IOK
6 A 1
TOMBI M MOJCKYIH https://m.edsoo.ru/ff0d2a6¢
7 XUMHUYECKHUE TIEMEHThI. 3HAKU 1 bubnuoreka [JOK
(CMBOJIBI) XUMUYECKHX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocTsie U cloKHBIE B TBa 1 Bubmmorexa LIOK
POCTHIC H €10 © petee https://m.edsoo.ru/ff0d2a6¢
9 ATOMHO-MOJIEKYIIIPHOE yICHHE 1 bubmmorexa [IOK

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
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3aKOH IIOCTOSHCTBA COCTABA BCILICCTB.

bubmuoreka [IOK

10 X .B
umiecias popuya. Banentrocts https://m.edsoo.ru/ff0d2eae
aTOMOB XHMMHYECKUX JJICMCHTOB
OTHOcHUTENbHAS aTOMHAs Macca. bubmmoreka [JOK
11
OTHOcuTENbHAs MOJIEKYIISIpHAS Macca https://m.edsoo.ru/ff0d323c
12 MaccoBasi J0J1s1 XUMHUYECKOTO bubmmoreka [JOK
3JIEMEHTA B COCIMHEHUU https://m.edsoo.ru/ff0d350c
13 KommaectBo BemectBa. Moib. bubmmoreka [JOK
MonspHas macca https://m.edsoo.ru/ff0d5230
14 DOu3ndecKue U XUMUYECKUE SIBJICHUS. bu6mmoreka [JOK
XHUMHUUEcKas peakus https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky 1 ycII0BHS IPOTEKAHUS bubnuoreka [IOK
XUMUYECKUX PEAKIUI https://m.edsoo.ru/ff0d3a16
3aKOH COXpaHEHUsI MacChl BEIIECTB. bubnuoreka [JOK
16
XUMHUYECKUE YPaBHECHHUSI https://m.edsoo.ru/ff0d3b88
Brruncnenns KoaudecTBa, MacChl
17 BEIIlECTBA 110 YPAaBHCHUSIM bubmorexa [TOK
. https://m.edsoo.ru/ff0d5708
XUMHUYECKUX PEaKITUi
Kinaccudukanus XuMu4aecKux
18 eakIui (COeAMHEHUS, Pa3I0KCHHS bubmmorexa [OK
P P ’ https://m.edsoo.ru/ff0d3f34
3aMelieHus, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBlii-
19 sHuKIoneauct. O600IIeHHE U bubmorexa [JOK
H AHCT: Hf https://m.edsoo.ru/ff0d40c4
cUCTeMaTH3aIlHs 3HaHU !
20 KonTtponeHas pabora Nel o Teme bu6nuoreka [JOK

«BeliecTBa 1 XUMHYECKHE peakuum»

https://m.edsoo.ru/ff0d4290



https://m.edsoo.ru/ff0d2eae
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https://m.edsoo.ru/ff0d350c
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Bo3ayx — cmecsk razos. Cocras

21 Bo3ayxa. Kucinopoa— snemMeHT u bubmorexa [JOK
AYxd. poaL https://m.edsoo.ru/ff0d448e
npocroe BeuecTBo. O30H
DOU3NYECKUE U XUMUYECKUE CBOMCTBA
22 KuCI0poia (peakiuy OKUCICHUS bubmorexa [JOK
P P ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonstre 06 okcuaax
CriocoObl MoJTydeHus! KUCI0po/a B
23 J1a00paTOPUHU U IIPOMBIIILIICHHOCTH bubmmorexa [JOK
patop p ’ https://m.edsoo.ru/ff0d497a
[Tpumenenne kuciopoaa
TenoBoit a3ppexT Xumuaeckon
24 peaKkuuu, MOHSITHE O bubnuoteka [JOK
TEPMOXUMHUYECKOM YPaBHEHUH, IK30- https://m.edsoo.ru/ff0d4790
1 DHIOTEPMUYECKUX PEAKIIHIX
TormumBo (HedTh, yroias U METaH).
o5 3 (e, yr 5 ) bub6nuoreka [JOK
ArPASHEHHE BO3NYXA, CHOCODLI €ro https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAIICHUS
[Ipaktrueckas padora Ne 3 mo Teme
26 «[lonyuenue u cooupanue bubmorexa [JOK
yi P . https://m.edsoo.ru/ff0d4ae2
KHCJIOPO/Ia, U3YYCHHE €TI0 CBOMCTBY
Bomopoa — snemeHT u ipocToe bubnunoreka [JOK
27
BeniecTBo. HaxoxaeHnue B mpupo/ie https://m.edsoo.ru/ff0d4ddo
08 dOu3ndecKue U XUMUYECKHE CBOMCTBA bubnuoreka [JOK
Bojiopoja. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 [ToHsiTHE O KUCTTOTAX U COJAX bubmorexa [JOK
https://m.edsoo.ru/ff0d50d2
30 Crioco0bl moTyueHust BOJIOpOa B bubnunoreka [JOK

nabopaTopuu

https://m.edsoo.ru/ff0d4dd0
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[Tpaktuyeckas padora Ne 4 o Teme

bubmuoreka [IOK

1 11 0

3 (L IOTYHERAC M €O UﬂpaHHe BOAOPOAd, https://m.edsoo.ru/ff0d4f42
M3y4YEHUE €ro CBOMCTBY

32 MomnsipHbiii 00BEM Ta30B. 3aKOH bubnuorexa [IOK
ABoranpo https://m.edsoo.ru/ff0d542e
Brrunciaenus o0bEMa, KOJIMYECTBA

33 BEI[ECTBA T'a3a [0 €ro U3BECTHOM brommorexa LIOK

. . Y https://m.edsoo.ru/ff0d55a0

KOJIMYECTBY BEIIECTBA UIH 00BEMY
Brruucnenust 00EMOB ra3oB 1o

34 ABHEHUIO PEAKIIMHM Ha OCHOBE bubmorexa [OK
P "p . https://m.edsoo.ru/ff0d5708
3aKOHA 00bEMHBIX OTHOIIIEHUM Ta30B

35 DOu3ndecKue U XUMUYECKHE CBOMCTBA bu6mmoreka [JOK
BOJIBI https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBanwmii. [lorsTre 00 bubnuoreka [JOK
WHIUKATOPax https://m.edsoo.ru/ff0d59e2
Bopa xak pacTBOpHUTEIb.

37 Hacsiiienabie 1 HEHACHIIICHHBIC bubmuoreka [JOK
pactBopbl. MaccoBasi 10715 BellecTBa https://m.edsoo.ru/ff0d5b40
B pacTBOpe
[IpakTuueckas padbora Ne 5 o Teme
«lIpurotoBneHne pacTBOPOB C bubnunoreka [JOK

38 .. N N
OnpeeIEHHOM MacCOBOM J10JIeH https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBA»

39 KonTponeHas pabora Ne2 o Teme bu6nuoreka [JOK
«Kucnopoa. Bonopon. Bona» https://m.edsoo.ru/ff0d6342

40 Oxcuppl: cocTaB, Kinaccudukarms, bubnunoreka [JOK

HOMCHKJIaTypa

https://m.edsoo.ru/ff0d664e
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[TosyueHne U XuMHYECKHE CBOMCTBA

bubmuoreka [IOK

41 KHUCJIO OCHO
HCHOTHDIX, OCHOBHBIX https://m.edsoo.ru/ff0d664e
aM(pOTEPHBIX OKCHJIOB
OcHoBaHUs: COCTaB, Ki1accu(UKaIus, bubmmoreka [JOK
42
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [Tony4yeHne 1 XuMHUYECKHE CBOMCTBA bubnnoreka [IOK
OCHOBaHUH https://m.edsoo.ru/ff0d67ca
KucnoTtst: cocras, kinaccudukarus, bubmmoreka [JOK
44
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
45 [Tony4yenne u XuMHUYECKHE CBOMCTBA bubnuoreka [IOK
KHCJIOT https://m.edsoo.ru/ffOdfee2
Comu (cpenHue): HOMEHKIIaTypa,
46 cnocof(ibll)nin )eHI/I;[ XI/IMI/I‘IenyI/Ie bubmorexa [JOK
N ya ’ https://m.edsoo.ru/00ad9474
CBOICTBa
[IpakTuueckas padora Ne 6. Permenue
47 SKCIIEPUMEHTAIBHBIX 3a/a4 MO TEME bubnnoreka [IOK
«OCHOBHBI€ KJIACChl HEOPTaHUYECKUX https://m.edsoo.ru/00ad9b7c
COEIUHEHUIN
I'enetnueckas cBsI3b MEXY
48 KJIacCaMH HEOPraHUYECKHX Bubmnorexa LIOK
N p https://m.edsoo.ru/00ad9a50
COEIMHEHUI
49 O06001IeHue U cucTeMaTH3aIus bubnunoreka [JOK
3HaHUU https://m.edsoo.ru/00ad9ch?2
KonTtposneHas pabora Ne3 o Teme
" bu6nuoreka [JOK
50 OCHOBHBIE KJIaCChl HEOPTaHUYECKUX

coequHeHun"

https://m.edsoo.ru/00ad9ela



https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a

[TepBbIe MOMBITKY KIIaCCUPUKAITAN

bubmuoreka [IOK

ol XUMHUYECKHUX 3JIeMEHTOB. [ToHsTHE O https://m.edsoo.ru/00ad9ffa
rpynnax CXOAHBIX JIEMEHTOB
[Tepuonueckuii 3aK0H U
59 [lepuoauueckas cucrema bubnuoreka [IOK
XUMUYECKHX 351ieMeHTOoB JI. 1. https://m.edsoo.ru/00ada52c
Meneneera
53 [Tepuomapl, rpynbl, MOATPYIIITHI bubmorexa HOK
https://m.edsoo.ru/00ada52c
54 Crpoenne atomoB. CoCTaB aTOMHBIX bubnuoreka [IOK
anep. M3oronsl https://m.edsoo.ru/00ada342
CtpoeHnne 3MeKTPOHHBIX 000JI0YEK
55 aTOMOB 35ieMeHTOB [leproarueckoit bubmmorexa [OK
https://m.edsoo.ru/00ada6bc
cuctemsl /1. 1. MenaeneeBa
XapakTepucTUKa XMMHUYECKOTO
56 3JIEMEHTA 110 €ro IOJIOKEHHIO B bubnuoreka [JOK
[Tepuonnueckoit cucrteme /1. U. https://m.edsoo.ru/00ada824
Meunpeneena
3nauenue Ilepuonuueckoro 3akoHa
57 JUISl pPa3BUTHsI HAYKU U NPAKTUKH. [l bubnunoreka [JOK
N. MenpeneeB — y4€Hblid, IeJaror u https://m.edsoo.ru/00ada96e
rpak JaHuH
58 DIEeKTPOOTPULIATEIBHOCTh ATOMOB bubnunoreka [{OK
XUMHUYECKUX 3JIEMEHTOB https://m.edsoo.ru/00adaab8
bubnmoreka [IOK
59 Hormast XuMiteckas cBash https://m.edsoo.ru/00adac34
50 KoBaneHnTtHas noyisipHas XUMHUYECKast bubnuorexa [JOK

CBA3b

https://m.edsoo.ru/00adaab8



https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8

61 KoBanenrnas HenonsipHas 1 bubmorexa [JOK
XUMUYECKas CBI3b https://m.edsoo.ru/00adaab9

bubmmoreka [JOK

62 Crenen okncneHus 1 https://m.edsoo.ru/00adae28

63 OKHCIUTENBHO-BOCCTAHOBUTEILHBIC 1 bubnuoreka [{OK
peakuuu https://m.edsoo.ru/00adb076

bubmmoreka [JOK

64 OKHUCIUTEIN U BOCCTAHOBUTEIU 1 htts://m.edso0.ru/00adb076
KonTponsnas padorta Ne4 o teme

65 «Ctpoenne aroMa. X¥MMHUECKas 1 bubmorexa [OK

p ' https://m.edsoo.ru/00adb486
CBSI3b)»

66 PesepBHbIii ypok. O600111€HUE 1 1 bubnuoreka [IOK
cUcTeEMAaTH3alus 3HaHUH https://m.edsoo.ru/00adb33c
PesepBubIii ypok. O6001mIeHNE 1 bubnuoreka [JOK

67 1
cucTeMaTu3anus 3HaHU https://m.edso0.ru/00ad9ch2

68 PesepBHblii ypok. O60011eHNE 1 1 bubnuoreka [{OK
cUucTeEMAaTH3alus 3HAaHUH https://m.edsoo.ru/ff0d61c6
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9 KJIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
Ne Jara nudpoBLIe
Tema ypoka Kourpoubusbie | IlpakTuyeckue op
n/n Bcero u3ydyeHusi | oOpa3zoBaTe/ibHbIE
padoTsbI padoThI
pecypchl
[Iepnoanueckuil 3aK0H.

1 [Iepnoanueckas cucrema 1 bubnnoreka [IOK
XUMHUYECKUX 3eMeHToB 1. U. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B H3MEHECHUH

. bu6mmoreka [JOK
2 CBOMCTB XUMHUYECKUX JIEMEHTOB 1
R https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX NEPUOOB

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

4 Bunnr xuMudeckon CBSA3HM U THUIIBI 1 bu6mmoreka [JOK
KPUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KontponsHas padorta Nel o teme

5 «[loBTOpEHUE U yrirydieHue 1 1
3HaHUU OCHOBHBIX Pa3eNioB Kypca
8 kmacca»

5 Knaccudukanus XuMuyeckux 1 bubnunoreka [JOK
peakuii Mo pa3IMYHbIM IPU3HAKAM https://m.edsoo.ru/00adbch0
[ToHsiTHE O CKOPOCTH XUMUYECKOMN

7 eakiu. [IoHATHE O TOMOTEHHBIX U 1 Bubmorexa IIOK
P ' https://m.edsoo.ru/00adbe9a
TFeTEPOrE€HHBIX PEAKIUAX

8 IlougaTue o XUMHUYECKOM 1 bu6mmoreka [IOK

PaBHOBCCHU. CDaKTOpLI, BIIMAIOIIUC

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



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

Ha CKOPOCTb XUMHUYCCKOM pcaknuun
1 IOJIOKCHUEC XUMUYCCKOT'O

paBHOBECHs
9 OKucIuTeIbHO- bubmmoreka [JOK
BOCCTaHOBUTENbHBIC PEAKIIUU https://m.edsoo.ru/00adcade
Teopust 3IeKTPOIUTHIECKOH
10 Hccl:)o na I/H/IpCI/InLHLIe U ciia0ble bubmorexa [OK
A THHATHH. https://m.edso0.ru/00adcd68
AIEKTPOJIUTHI
11 Hounrie ypaBHEHUS peaKIIni bubmmorexa [OK
P peakdl https://m.edso0.ru/00add448
XUMHYECKHE CBOMCTBA KUCJIOT U
12 OCHOBAHMU B CBETE MPEICTABICHUI bubnuoteka [JOK
00 ANEKTPOIUTUYECKOM https://m.edsoo.ru/00add5d8
IHUCCOLMAIIAN
XuMHYeCcKHe CBOMCTBA COJIel B
13 CBETE IIPEACTABIEHUN 00 bubmmorexa [OK
P . https://m.edsoo.ru/00add8b?2
ANEKTPOTUTHICCKON TUCCOITUAITTN
14 ITousttre o ruapoan3e colieit bubmorera HOK
AP https://m.edsoo.ru/00add9d4
15 O060011eHue U cucTeMaTH3aIHs bubnunoreka [{OK
3HAHUU https://m.edsoo.ru/00addd12
[IpakTuueckas padota Ne 1.
16 «Pelenne 3KCIePUMEHTATBHBIX bubmorera HOK
p https://m.edsoo.ru/00addbfa
3a1a9»
KonTtposneHas pabota Ne2 o teme
17 «QIEeKTpOJInTHYECKAs bu6nuoreka [JOK

JHUCCOLMAUI. XUMHUYECKHIE
pCaKknuu B paCTBOpaAX»

https://m.edsoo.ru/00addecO
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OO01as XxapakTepUCTHKA FaJIOTCHOB.

bubmuoreka [IOK

18 XUMHUYECKHE CBOMCTBA HA IPUMEPE
PUMED https://m.edsoo.ru/00addfe2
xJiopa
XnopoBogopoa. CoJisiHasi KUCIIOTA,
19 XMUMHMUYECKUE CBOMCTBA, MOJIyYEeHUE bubmorexa HOK
’ ’ https://m.edsoo.ru/00ade104
MIPUMCHCHHE
[Ipaktuyeckas padora Ne 2 mo Teme
20 «[Tomydenune CoNSTHON KHCTIOThI brbmmorexa LIOK
YHCHIT= COT ’ https://m.edsoo.ru/00ade348
W3y4YCeHHE € CBOUCTBY
Berarcnenus o ypaBHEHUAM
21 XUMHYCCKUX PEAKIIHHA, €CITH OJTNH bubmorexa [OK
’ https://m.edsoo.ru/00ade488
W3 PEareHTOB JaH B N30BITKE

99 OO6mras xapaKTepUCTHKA AIIEMEHTOB bubnuoreka [IOK
VIA-rpynmsl https://m.edsoo.ru/00ade64a
AnnoTponHbie MOAU(PUKAIIIH CEPHI.

23 Haxoxnenue cepol u e€ bubnnoreka [IOK
COCJIMHEHUI B MPUPOJIE. https://m.edsoo.ru/00ade64a
XUMHUYECKUE CBOMCTBA CEpPhI
CepoBo0opo/I, CTPOCHHE,

P P P bu6mmoreka [IOK
24 (hbM3UYECKUE U XUMUYECKHE
N https://m.edsoo.ru/00ade802
CBOICTBa
Oxkcunpl cepbl. CepHasi KMCIIOTA,
25 (buznuecKkrue u XUMHUYECKUE bubmorera HOK
. https://m.edsoo.ru/00adea28
CBONCTBa, MPUMEHEHUE
XUMUYECKUE PeaKInu, JekKaIINe B
26 OCHOBE MPOMBIILIEHHOTO crocoba bubnunoreka [JOK

MOJIYYCHHA cepHoﬁ KHUCJIOTHI.
XHMHUUYECKOE 3arpsA3HCHHUC

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



https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
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OKPYKAIOLIEN CPeIbl
COCIMHEHUSIMH CEPBI

Briuucnenue MaccoBoii 101U

bu6mmoreka [JOK

27
BBIX0/1a IIPOJIYKTa PEAKLUU https://m.edsoo.ru/00adec8a
OO61as xapakTepUCTHUKA AJIEMEHTOB
VA-rpynnel. A3o0T,

28 pacmipocTpaHeHUe B IPUPOIE bubmorera HOK

’ https://m.edsoo.ru/00adeea6
(bu3HUecCKre U XUMUICCKHE
CBOMCTBA
AmMuax, ero gpusnveckue u
29 XUMHYECKHE CBOMCTBA, ITOIy4YEHHE bubmorexa LIOK
’ yi https://m.edsoo.ru/00adf004
Y IPUMCHCHUE
[TpakTrueckas padota Ne 3 o reme
30 «ITomydaenne aMMuaKa, H3ydcHHE bubmorera HOK
yqu - T3V https://m.edsoo.ru/00adf180
€ro CBOICTB»

31 A3OTHas KMCIIOTA, €€ PU3NIECKHUE U bubnuoreka [IOK
XHUMHYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb3oBaHuEe HUTPATOB U COJIEH
aMMOHHUS B KAYECTBE MUHEPAITBHBIX

32 noopennii. XUMUYECKOE Bumorexa [IOK
yAoop ’ . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKAIOIIEH CpeIbl
COEIMHEHUSIMH a30Ta
docdhop. Oxcun pocdopa (V) u

33 (boc:;)o pHaﬂ Kncn(o})Ta (1()1);31/11(1621(1/16 U bubmorexa LIOK

p L https://m.edsoo.ru/00adf68a
XMUMHYECKHE CBOMCTBA, MOJIy4YeHUE
34 Hcnonb3oBanue Gocdaros B bu6nuoreka [JOK

KaueCTBC MUHCPAJIbHBIX

https://m.edsoo.ru/00adfc20
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ynoopeHuii. 3arps3HeHue
MIPUPOHOM cpenpl pochaTamu

Yraepon, pacnpocTpaHEHHE B

35 npupo e, Gu3ndecKue u bubmorera HOK
PHPOJE, 8 https://m.edsoo.ru/00adfd9c
XUMHYECKHE CBOMCTBA
Oxkcunpl yrieposa, ux Gusndeckue
U XUMHUYECKHE CBOICTBA.
36 DKOJIOTHYECKHUE TPOOIEMBI bubmorexa [TOK
p ’ https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCHJIOM yTJIepoja
(V)
bu6mmoreka [JOK
37 VYropHas KUCIIOTa U €€ COJIN
https://m.edso0.ru/00ae006¢
[Ipaktuueckas pabota Ne 4 o reme
38 "[lostydeHue yriekuciioro rasa. bubnnoreka [IOK
KauecTBeHHas peakius Ha https://m.edsoo.ru/00ae027e
KapOoHaT-uOH"
[TepBoHauanbHBIEC TOHATHUS 00
39 OPraHuYECKUX BELIECTBAX KAK O Bu6morexa [IOK
p https://m.edsoo.ru/00ae054e
COCIMHCHUSX yTIIepo/ia
40 KpeMuuii 1 ero coefuHeHus Bubmorexa [IOK
P g https://m.edso0.ru/00ae080a
[TpakTrueckas padora Ne 5.
41 Pemenne skcnepuMeHTaIbHBIX bubnunoreka [JOK
3aj7a4 1o Teme «BaxxHeiimue https://m.edso0.ru/00ae0bf2
HEMETAJUIBI U UX COECTUHEHUS
KonTtponsHas pabota Ne3 o Teme
N bubnuoreka [{OK
42 «Baxuelimne HeMeTaIbl U UX

COCAUHECHU A

https://m.edsoo.ru/00ae0el8
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OOm1ast xapaKTepUCTHKA
XUMHUUYECKHUX JIEMEHTOB —
MeTaJuIoB. Meramyeckas CBsI3b U

bubmmoreka [JOK

43 METAJUIMYECKasd KPUCTAJUTMYECKAS https://m.edsoo.ru/00ae103e
pemérka. Gu3nyecKre CBOKMCTBA
METaJJIOB
XUMHYECKHE CBONCTBA METAJIJIOB.
44 DNEKTPOXUMUYECKUH s Bubnuorexa LIOK
. https://m.edsoo.ru/00ae1156
HaIpsHDKEHUH METaJlIoB
O61ue crnocoObl NOTy4YeHUS
MeTautoB. CrutaBel. Beraucnenus
45 10 YPaBHEHUSIM XUMHYECKUX brbmmorexa LIOK
o https://m.edsoo.ru/00ael1156
peaKIuii, €Clii OJIMH U3 PeareHTOB
COJICPXKUT MPUMECH
46 [TonsaTHE O KOPPO3UH METAIIIOB bubmorexa [JOK
https://m.edsoo.ru/00ael1278
bu6mmoreka [IOK
47 [enotnie MeTa bl https://m.edsoo.ru/00ael4b2
48 OKcupl ¥ TUAPOKCUIBI HATPUS U bubmuoreka [JOK
KaJust https://m.edso0.ru/00ael4b2
49 Il{emouyHO3€eMeENBHBIE METAILIBI — bubnuoreka [JOK
KaIbIIMU U Mariuu https://m.edsoo.ru/00ael5e8
. bubnuoreka [JOK
50 Baxueme coefuHeHNU KaJIblUs
https://m.edso00.ru/00ael5e8
51 O06o01IeHne U cUCTeMaTH3aIUs
3HAHUM
59 JKEcTrocTh BOABI 1 CIOCOOKI €€ bubmmoreka [IOK

YCTpaHEHUS

https://m.edso0.ru/00ae1886
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[Tpaktuyeckas padora Ne 6 mo Teme

53 "XécTkocTh BOABI 1 METOIBI €6 buGnnorexa [IOK
. https://m.edsoo.ru/00aelae8
YCTpaHEHUS
. bubnuoteka [{OK
>4 AdtiomiiHi https://m.edsoo.ru/00aelc64
55 AmpoTepHbIe CBONCTBA OKCUIA U bubnnoreka [IOK
TUAPOKCHIA https://m.edsoo.ru/00aelc64
56 Weeso bubmmoreka [JOK
https://m.edsoo.ru/00ae1d86
57 OKcHIbl, THAPOKCUIBI M COJTHA bubnuoteka [JOK
xenesa (II) u xxenesza (I11) https://m.edsoo.ru/00ae35e6
58 O606erHne Y CHCTeMaTH3aIus
3HaHUH
[TpakTrueckas padota Ne 7.
59 Pemenue sxcnepuMeHTanbHbIX bubnuoreka [IOK
3a7a4 1o teMe «Baxxneimue https://m.edsoo.ru/00ae3de8
METaJUIbl U KX COSAMHEHUSD)
Boruncnenus no ypaBHEHUSIM
XMUMHYECKUX PEaKLUi, eclid OJIUH
50 13 pEareHToB J1aH B U30BITKE WU bubnunoreka [{OK
COJEPKUT MpUMeECH. Bbruucnenus https://m.edsoo.ru/00ae1750
MacCOBOM JI0JIM BBIX0/1a TPOIyKTa
peakuuu
61 O06001IeHue U cucTeMaTH3aIHs
3HAHUH
KonTtposnpHas pabora Ne4 o teme
62 «BaxxHeime MeTaIbl U X

COCAUHECHU A



https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
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63 BemectBa 1 Marepuasl B 1 bubmorexa [JOK
[IOBCETHEBHOM KU3HU YEJIOBEKA https://m.edsoo.ru/00ae3f50
64 XUMHUYECKOE 3arpsi3HEHUE 1 bubnuorexa [IOK
OKpYXKarolen cpeabl https://m.edsoo.ru/00ae4270
65 Posnp xumuu B perieHnn 1 bubnuorexa [IOK
AKOJIOTUYECKUX MTPoOIeM https://m.edsoo.ru/00ae4270
PesepBHblii ypok. O600111€HUE 1 bubnnoreka [IOK
66 1
cucTeMaTru3anus 3HaHUN https://m.edsoo.ru/00ae0d0a
67 PesepBHblii ypok. O600111€HUE 1 1 bubnuoreka [IOK
cucTeMaTn3anus 3HaHUI https://m.edsoo.ru/00adb33c
68 PesepBHbIii ypok. O60011€HNE 1 1 bubnuoreka [IOK
cucTeMaTn3anus 3HaHUI https://m.edsoo.ru/00ad9cb2
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIS1 YYHEHUKA

Xumus, 8 knacc/ T'abpuensa O.C., OctpoymoB W.I'., Cnaakos C.A., AKIIMOHEPHOE O0OIIECTBO
«M3parenseTBo «IIpocsenenuey;
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