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HOACHUTEJBHAS 3AIIMCKA

[Iporpamma mo XUMHM Ha YpPOBHE OCHOBHOrO OOIIEro oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE TpeOOBaHWII K pe3ylbTaTaM OCBOEHHS OCHOBHOM
oOpa3oBaTeabHON pOrpaMmbl OCHOBHOT'O o011ero oOpa3zoBaHus,
npeactaBieHHbix B DI'OC OO0O, a takxke Ha ocHOBE (eaepanbHOM padoueit
pOrpaMMbl BOCIIUTaHHUA M C YYETOM KOHIICTIIMM TPEMOJaBaHUA y4eOHOTO
npeqMera «XuUMHA» B 00pa3oBaTeNbHBIX — OpraHu3anusx Poccuiickoi
Qenepauum.

[TporpamMma mo xumuu Aa€T TPEACTaBICHUE O IENSIX, OOIIEH CTpaTeruu
OoOy4eHHMs, BOCIHTAHHUS M Pa3BUTUS OOYYAIOMIMXCA CPEACTBAMU Y4e€OHOrO
MpeaIMeTa,  YCTAaHAaBIMBAaE€T  0053aTebHOE  NPEIMETHOE  COJAEpKaHUE,
MPEIyCMaTPUBAET PACHPEICIEHUE €ro Mo KiaccaM U CTPYKTYPUPOBAaHUE IO
pa3zenaM ¥ TeMaM MPOrpaMMbl MO XHWMHH, OIpenessieT KOTUYECTBEHHBIC U
KauyeCTBEHHBIE XapaKTePUCTHKHU CoJIepKaHUs, PEKOMEHIYEMYIO
MOCTIEIOBATENHHOCT HM3YYEHHS] XHUMHH C Y4ETOM MEXIPEIMETHBIX U
BHYTPUINIPEIMETHBIX  CBsI3€H, JIOTUKA Yy4eOHOro mporecca, BO3PACTHBIX
OCOOCHHOCTEM OOydYarolmuxcs, OMNpeaeiasieT BO3MOXHOCTH MpeaMera s
peanuzanuu TpeOOBaHUH K pe3yinbTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTeIbHOU
MporpaMMbl Ha YPOBHE OCHOBHOT'O OOIIEro 00pa3oBaHMs, a TaKxke TPeOOBaHUMN
K pe3ynbTaraM OOy4YeHHs XHMHH Ha ypOBHE Ielied HM3y4deHHs MpeaMera u
OCHOBHBIX BHUJIOB y4eOHO-TIO3HABATEILHON MEATENHHOCTH 00YyYaromierocs Imo
OCBOCHHIO YUYEOHOT'0 COAEPKAHMUS.

3HaHWEe XWMHUH CIYXXHUT OCHOBOM aiii (DOPMHUPOBAHUS MHUPOBO33PEHUS
00yJaroerocsi, ero MpeaCTaBICHU 0 MaTepPUaTLHOM €IMHCTBE MUPA, BAXKHYIO
pOJb UrparoT GopMUpYEMble XUMHUEH MPEICTABICHUS O B3aMMOIPEBPAILCHHUIX
SHEPTUH M 00 HBOJIOLNU BEIECTB B MPHUPOAE, O MyTSIX PEIICHUs TI00ATbHBIX
MpoOJieM YCTOMYMUBOTO PA3BUTHUS YEIOBEUYECTBA — CHIPHEBOM, IHEPTETUUECKOM,
MUIIEBON U KOJOrMYECKON 0€30MacCHOCTH, MPOOJIEM 3IPaBOOXPAHEHHUS.

N3yuenne xumun:

CHOCOOCTBYeT peanu3aliid BO3MOXKHOCTEH JUIsi CaMOpa3BUTHA U
dbopMupoBaHUS KYJIbTYpbl JUYHOCTH, €& oOmed u (YHKIMOHAIBHOU
IPaMOTHOCTH;

BHOCHT BKJIaJ] B ()OPMHUPOBAHUE MBIIICHUS U TBOPUYECKUX CIIOCOOHOCTEH
O0yJaronuxcs, HABBIKOB HUX CaMOCTOSTENBbHON Y4eOHOW JeSITeIbHOCTH,
OKCIIEPUMEHTAIBHBIX U HCCIIENOBATENbCKUX YMEHHH, HEOOXOAMMBIX KaK B
MOBCETHEBHOM JKM3HH, TaK U B IPO(ECCUOHATILHON AESITENbHOCTH;

3HaKOMUT CO CHEenu(UKON HAYYHOTO MBIIIJICHUS, 3aKJIaIbIBAET OCHOBBI
[IEJIOCTHOTO B3TJISia HA E€AMHCTBO TPHUPOABI U  UEIOBEKa, SBIACTCS
OTBETCTBEHHBIM ATArioM B ()OPMHUPOBAHUHU €CTECTBEHHO-HAYUYHON IPaMOTHOCTH
00yyJarommxcs;

crocoOCTBYET (POPMHUPOBAHUIO IIEHHOCTHOT'O OTHOILICHUSI K €CTECTBEHHO--
HAayYHBIM 3HAHUSAM, K TPUPOJE, K UYEIOBEKYy, BHOCHUT CBOW BKJIaJ] B
HKOJIOTHYECKOE 00pa3oBaHuEe 00ydatoIuXcsl.

JlanHble HarmpaBieHUs B 00YyYEHUH XUMHUHM OOECeUuHnBarOTCs CrieuupuKon
COIepKaHUsl y4eOHOro TMpeaMeTra, KOTOPBIA  SBJISETCS  IMEAaroru4ecKu
aIaITUPOBAHHBIM OTpPaKeHHEM 0a30BOM HAYKH XUMUH Ha ONpeAeTEHHOM dTare
€€ pa3BUTHUSL.

Kypc xumum Ha ypoBHE OCHOBHOTO O0IIEro 0Opa3oBaHUs OPUEHTUPOBAH
Ha OCBOEHHE OOYYAIOIMIMMHCS CHUCTEMBbl TMEPBOHAYAIBHBIX MOHITHA XUMHH,



OCHOB HEOPraHWYECKONM XMMHUHM W HEKOTOPBIX OTJAEIbHBIX 3HAYUMBIX HOHSITHI
OpraHUYEeCKON XUMHUH.

CrpykTypa coaepKaHus NporpaMMbl 0 XUMUU ¢()OPMUPOBAHA HA OCHOBE
CUCTEMHOr0 noaxoza kK e€ uzydeHuro. CopepxxaHue CKIaJbIBAETCS U3 CUCTEMBbI
MOHATUH O XHMMHYECKOM DJIEMEHTE M BEUIECTBE U CHCTEMbl IOHATUH O
XUMHYECKO peakiuu. OO0e 3TU CUCTEMBbl CTPYKTYPHO OpPraHHW30BaHbl I10
MPUHIMIY IOCJIEI0BATEIbHOIO Pa3BUTHUA 3HAHUI HA OCHOBE TEOPETUUYECKUX
MPEICTABICHUIA PA3HOT'O YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUsI KaK OCHOBBI BCET'0 €CTECTBO3HAHUS;

— Ilepuonnueckoro 3akona JI. M. MenzaeneeBa kak OCHOBHOI'O 3aKOHA
XUMUU;

— YUYEHUS O CTPOEHUH aTOMa U XMMUYECKOH CBS3H;

— TMpEeACTaBICHUN 00 3JIEKTPOJUTUYECKOM JHCCOLUMALMU BELIECTB B
pacTBOpax.

Teopernueckne 3HAHUS paccMaTPUBAIOTCS HAa OCHOBE HSMIMPUYECKH
MOJIYyYEHHBIX WU OCMBICIEHHBIX (DAKTOB, Pa3BUBAIOTCA IOCIEAOBATEIBHO OT
OJJHOTO YpOBHS K JPYrOMYy, BBINOJNHAS (PYHKUMH OOBICHEHHUS U
MIPOrHO3UPOBAHUSI CBOWCTB, CTPOCHHUS U BO3MOXXHOCTEH MPAKTUUYECKOTO
MPUMEHEHUS U TOJIYYEHUS U3y4aeMbIX BEIIECTB.

OcBoenue mnporpaMMbl 10O XUMHUU CHOCOOCTBYET (POPMHUPOBAHUIO
MIPEACTABICHUS] O XUMHYECKOM COCTAaBISAIONIEH HAYYHOM KapTUHBI MHpa B
JIOTUKE €€ CUCTEMHOW MPUPObI, IEHHOCTHOTO OTHOLIEHUS! K HAYYHOMY 3HAHHIO
Y METOZaM IMO3HAaHUs B Hayke. M3ydyeHrne XUMHUKM IPOUCXOIUT C MPUBJICUCHUEM
3HAHMM W3 paHee M3YyYEHHbIX Y4EOHbIX MpeaMeToB: «OKpyXKarouuid MHUp»,
«buomorus. 5-7 xiacce» u «dusuka. 7 Kaacey.

[Ipy wW3yyeHUM XUMUU NPOUCXOJUT (POPMUPOBAHHE 3HAHMI OCHOB
XUMHYECKOM  HAyKM Kak  O0JIacTH  COBPEMEHHOI'O  €CTECTBO3HAHUS,
MPAKTUYECKON JIESITEIbHOCTH YEJIOBeKa M KakK OJHOr0 M3 KOMIIOHEHTOB
MHUPOBOW KYJIbTYphl. 3ajadya y4yeOHOro MpeaMeTa COCTOMT B (OpPMUPOBaAHUU
CUCTEMbl XUMHYECKUX 3HAHUM — BaKHEUIIHNX (PAKTOB, MOHATHUM, 3aKOHOB U
TEOPETUYECKUX TMOJOXKEHUM, JOCTYNMHBIX O0OOUIEHUH MHUPOBO33PEHYECKOTO
XapakTepa, s3blka HayKH, B MPUOOIIEHUH K HAYYHBIM METOJIaM MO3HAHUS MPHU
M3YYEHUU BEUIECTB M XUMHUYECKUX peakiuil, B (OPMUPOBAHUM U PA3BUTUHU
MO3HABATEIbHBIX YMEHUW M HMX NPUMEHEHUU B Y4eOHO-NIO3HABATEIbHOU U
y4eOHO-UCCIIEIOBATENbCKON JIESITEIIbHOCTH, OCBOCHHUU MpaBuil OE€30MacCHOro
oOpallleHHs C BelleCTBaMH B TOBCEAHEBHOM KU3HU.

[Ipy u3ydeHMM XUMHUHM Ha YpPOBHE OCHOBHOIO 0OIIero o0Opa3oBaHUs
Ba)KHOE 3HAYEHHUE MPUOOPENU TaKUEe LIETH, KaK:

— (OopMHpPOBAaHME HWHTEUIEKTYaJIbHO DPA3BUTOM JMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSTEIbHOMY MPUHATHIO PELICHU,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIMMCS YCIOBUSM KU3HU;

— HalpaBJ€HHOCTh OOyYE€HHS Ha CHUCTEMAaTHYECKOE MPUOOUIEHUE
00y4aromMXcsd K CaMOCTOSTENbHONW MO3HABATENLHON JESTEIIbHOCTH, HAYYHBIM
MeTOjlaM MO3HaHUs, (OPMUPYIOIIUM MOTHUBAIIMIO U Pa3BUTHUE CIOCOOHOCTEN K
XUMUHY;

—  obecneyeHWe  YCJIOBHMH,  CIOCOOCTBYIOIIMX  HPHOOPETEHUIO
OoOydYarolMMHCSl  OMbITa  Pa3HOOOpa3HOM  JAEATEIBbHOCTH, TMO3HAHUS WU
CaMOINO3HAaHUS, KIIOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHLHUN), UMEIOIINUX
YHUBEPCAIBHOE 3HAUCHUE ISl PA3JIMYHBIX BUJIOB JESTEIbHOCTH;

— (¢opmupoBaHue o0OImIeH (QYHKIMOHAIBHOM U €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM 4YHCJIE€ YMEHHH OOBSICHATh M OLEHUBATH SIBICHHS



OKPYXAaIOILEro MUPA, UCHOJIb3Yys 3HAHUS U OMbIT, MOJTYYEHHbIE IPU U3YYEHUU
XUMHUH, MNPUMEHATh MX NPHU PEIIEHHH NpoOJeM B TOBCEIHEBHOM XU3HH U
TPYZAOBOU JIEATENBHOCTH;

— (opmupoBaHue y OOy4yalIIUXCAd TYMaHUCTUYECKUX OTHOLIEHUH,
MOHUMAaHUSl LEHHOCTH XHMMHMYECKMX 3HAHUU /U1 BBIPAOOTKH 3KOJOTMYECKHU
11e71eco00pa3HOro MOBEICHUSI B OBITY U TPYAOBON JEATEIBHOCTH B LEISAX
COXPaHEHMS CBOETO 30POBbS U OKPYKAIOLIEW PUPOAHOUN CPENBL;

— pa3BUTHE MOTHUBAIIMU K OOYYEHHUIO, CIIOCOOHOCTEN K CAaMOKOHTPOJIIO U
CaMOBOCIMTAHUIO HAa OCHOBE YCBOEHHS OOIIEYETIOBEUYECKUX LEHHOCTEMH,
FOTOBHOCTM K OCO3HaHHOMY BbIOOpY mpoduiass W  HaNpaBI€HHOCTH
JanbHEeNIIero 00y4eHusl.

OO0miee yuCaO YacoB, OTBEAEHHBIX [JIsl M3YYEHUS XUMHUU Ha YpPOBHE
OCHOBHOI'0 00111er0 00pa3oBaHus, cocTaniseT 136 yacos: B 8 kinacce — 68 yacos
(2 yaca B Henenio), B 9 kinacce — 68 yacoB (2 yaca B HEACIIO).



COAEPKAHUE OBYUEHUA

8 KUIIACC

IlepBoHayaibLHble XUMHYECKHE TOHATHS

[Ipenmer xumun. Ponb XuMHUM B )KU3HU YEJIOBEKA. XUMUA B CUCTEME HAYK.
Tena u BemecTtBa. PU3NUECKHE CBOMCTBA BEIIECTB. ATpPEraTHOE COCTOSIHUE
BeuiecTB. [loHATHE O MEeTOAAaX MO3HAHUA B XUMHUH. YHCTHIE BEIIECTBA U CMECH.
Cnoco0OsI pa3ieneHust CMeceil.

ATOMBI M MOJEKYJbl. XUMUYECKUE 3JIeMEHThl. CHUMBOJIBI XUMHUYECKUX
aneMeHTOoB. [IpocThie U CloXKHbIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuueckass (opmyna. BaleHTHOCTh aTOMOB XHMMHUYECKHX 3JEMEHTOB.
3aKkOH TOCTOSIHCTBAa cocTaBa BemlecTB. (OTHOCHUTENbHAas aTOMHas Macca.
OTHocuTenbHasg MOJIEKyJsipHas Macca. MaccoBasi 10Ji1 XMMHUYECKOr 0 3JIeMEHTa
B COCIMHEHHH.

KomnuectBo BemectBa. Monbs. MonsipHas  Macca.  B3aumocBssb
KOJIMYECTBa, MAcChl M YHCIA CTPYKTYPHBIX €IWHHULl BellecTBa. Pacdérbl mo
(dbopmynamM XUMHUYECKUX COEAMHEHUH.

dusznueckue W XHUMHUYECKHE SBICHMsS. XHUMHUYECKas peakiuss u e
MPU3HAKU. 3aKOH COXPAaHEHUS MacChl BELIECTB. XUMHYECKUE YpaBHEHUS.
Knaccudukanus XuMuyeckux peakuui (COeInHEHUs, pa3I0KeH s, 3aMeIIeHUs,
oOmeHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOM MOCYI0M, MpaBuwiiaMu pabOThl B J1a00paTopuu
u npuéMamu oOpalieHus C JIabopaTOpHBIM OOOpPYJOBAaHUEM, H3Y4YEHUE U
onucaHue (PU3MYECKUX CBOWCTB O0Opa3llOB HEOPraHWYECKHUX  BEIECTB,
HaOmo/ieHne puznyeckux (TIaBIeHUE BOCKA, TasHUE JIbJa, paCTUPAHHUE caxapa
B CTYIKE, KUIEHUWE U KOHJCHCALUsI BOJAbI) U XUMHUECKUX (TOPEHHUE CBEYH,
MIPOKAIMBAHUE MEIHOM TPOBOJOKH, B3aUMOJIEUCTBHE Mella C KHUCIOTOMN)
SBJICHUN, HAOJIOJAECHUE M ONUCAHHE IMPU3HAKOB MPOTEKAHUS XUMHYECKHUX
peakiuit (pa3okeHue caxapa, B3auMOJICHCTBUE CEPHOM KHUCIIOTHI C XJIOPUIOM
Oapus, paznoxenue ruapokcuaa meau (II) mpu HarpeBanuu, B3auMoOJEHCTBUE
xeresa ¢ pactBopoMm coiu meau (II), usyuenue crnocoOoB pa3aeneHus: cMecei: ¢
MOMOIIBI0O  MarHuTa,  (UIBTPOBAHHWE,  BBIMAPUBAHHUE,  JIUCTUIUISIIMS,
xpomaTtorpadus, MNPOBEIEHHE OYUCTKA IOBAPEHHOM CONM, HAOIIOJEHUE U
OMHMCAHWE PE3yJbTaTOB MPOBEACHUS OIbITa, WUIIOCTPUPYIOMIETO 3aKOH
COXpaHEHUSI MacChl, CO3/IaHNE MOJIENIe MOJIEKYJT (IIapOCTEPIKHEBBIX ).

BaskHeiinmue npeacTaBUTe/ M HEOPTAHMYECKUX BeleCTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kuciopos — 3jieMEHT U IpocToe
BenlecTBo. HaxoxneHue kuciopoia B NMpUpoae, (PU3NYECKHE U XUMHYECKHE
cBoiictBa (peakuuu ropenus). Oxcupabl. I[Ipumenenue kuciopona. CrnocoOb
MOJIYYEHHUs] KUCJIOpOAa B JIa0OpaTOpUM U MPOMBIIUIEHHOCTH. KpyroBopot
Kuciopozaa B npupoae. O30H — alIOTponHasi MOAU(PUKALINS KUCIOPO/A.

TeroBoi 3(h(PekT XUuMUUYECKON peaklunu, TEPMOXUMHUYECKHE YPaBHEHMS,
9K30- U DHJIOTEPMHYECKHE peakuuu. TOIUIMBO: yrojib U METaH. 3arps3HeHUe
BO3]lyXa, YCUJIEHHE MMAPHUKOBOIO 3(pekTa, pa3pylieHne 030HOBOrO CIIOSI.

Bonopon — smemeHT m mpocroe BemecTtBo. Haxoxknenue Bomopona B
npupoae, (U3MUECKUEe W XUMUYECKHE CBOMCTBA, IPUMEHEHHUE, CIIOCOObI
nosryyeHust. Knuemorsl u comnu.

MosnsipHbiii 00BEM ra3oB. Pacy€rel MO XUMUUYECKUM YPaBHEHUSIM.

Odusnyeckue CcBOMCTBAa BOAbl. Boma kak pactBoputens. PacTBopsl.
HaceblieHHble M1 HEHACHIIIEHHbIE PacTBOPbl. PacTBOPUMOCTH BEIIECTB B BOJIE.



MaccoBast 10151 BelIeCTBA B pacTBOpe. XHUMHYECKHE CBOWCTBA BOJBI.
OcHoBanus. Poimb pacTBOpPOB B NpHUpOAE W B KU3HU 4enoBeKa. Kpyrosopor
BOJIbI B IPUPOJIE. 3arpsi3HEHHE MPUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOIHBIX
BOJL.

Knaccudukanusa sHeopranuueckux coenuHeHuid. Oxcupl. Kiaccudukarus
OKCHUJIOB: cojieoOpa3ytoiie (OCHOBHbIEC, KHUCJIOTHbIC, amM{OTEpHBIE) U
HecosieoOpaszyromue. Homenknatypa okcunoB. dusmueckue U XUMHYECKUE
CBOMCTBA OKCUAO0B. [lonydeHne oKCuaoB.

OcHoBanus. Knaccudukanuss OCHOBaHMIL: IMIENOYM M HEPACTBOPUMBIE
ocHoBaHusA. HoMeHnknarypa ocHoBanui. Ou3znuecknue U XMMUYECKHE CBOMCTBA
ocHoBaHuU. [lonydyeHne OCHOBaHUM.

Kucnorsl. Knaccupukauus kucnor. Homenknarypa kucnor. ®duznueckue
U XUMHUYECKHUE CBOMCTBa KUCIOT. Pan aktuBHOocTM MetaiuioB H. H. bekerona.
[TonyueHnue Kucior.

Comu. Homenkiarypa coneid. @Pu3nMyecKue M XUMHUYECKHE CBOMCTBA
coselt. [lonydyenue comeil.

['enernueckas CBA3b MEXY KJIaCCAMU HEOPraHUYECKUX COETMHEHHI.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OINPENEIICHHE COAEpKaHUSA KHUCIOpOAAa B  BO3AYXE,
MOJIyYeHHE, COOMpaHHe, paclo3HABAHME M H3YyYEHUE CBOWCTB KHUCIOPOJA,
HaOJIOZICHUE  B3aMMOJCHCTBUS  BEUIECTB C  KUCJIOPOJOM M YCJIOBHS
BO3HMKHOBEHUSI W TMpeKpauleHusi ropeHus (mokapa), O3HAKOMJIEHUE C
oOpa3llaMM OKCUJOB M ONUCAaHUE HX CBOWCTB, IOJy4EHHE, COOMpaHHE,
pacrio3HaBaHME W HM3Y4YEHUE CBOWMCTB BOJOpOJa (TOpeHUE), B3aUMOJICUCTBUE
BosiopoJia ¢ okcuoM Meau (I1) (BO3MOXKHO HCIOIB30BaHUE BUIEOMATEPUATIOB),
HaOmoieHe 00pa3loB BEIIECTB KOJMYECTBOM | MOdb, HCCIEIOBaHUE
OCOOEHHOCTEM pPACTBOPEHHUS BEUIECTB C PA3IMYHONM PacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHOW MACCOBOM 10JIEW pacTBOPEHHOIO
BEIIIECTBA, B3aUMOJICHCTBHE BOJBI C MeTaulaMu (HaTpUEM U KaJlbIIMEM)
(BO3MOXXHO UCHOJIb30BAaHUE BHUAECOMATEPUATIOB), HCCIEIOBAHHE O0O0pa3IoB
HEOPTraHWYECKHUX BEIIECTB PA3JIMYHBIX KJIACCOB, HAONIOJACHHE W3MEHEHUS
OKpPAaCKM HWHIUKATOPOB B pacTBOpax KUCIOT M IIEJIoYeH, U3YyYeHHe
B3aumozencteus okcuga meau (II) ¢ pacTBopoM cepHOl KHUCIOTBI, KHCIOT C
METAJUIAMU, PEAKLIUN HENTPaINU3aLiM, I1I0Jy4YEHUE HEPACTBOPUMBIX OCHOBAaHUM,
BBITECHEHME OJHOIO MeTajula JpYyrMM M3 pacTBopa COJHM, pPELICHUE
AKCIIEPUMEHTAIBHBIX 3a/lay Mo TeMe «BaxHeHmme Kiacchl HEOPraHWYECKUX
COCIUHEHUIN.

Iepuoauyecknii 3axkon u Ilepmoamueckasi cucreMa XHMHYECKHUX
ieMmeHToB JI. U. MenneneeBa. CTtpoenne aroMoB. XMMHUYECKAsl CBA3b.
OKHCIUTEIBLHO-BOCCTAHOBUTEIbHbIE PeaKIIUN

[lepBble MOMBITKH KIacCU(PUKALMM XUMHUYECKUX 3JIeMEHTOB. [loHsTHE O
rpynmnax CXOJHBIX 3JIEMEHTOB (LIEIOYHbIE W IIEIOYHO3EMENbHbIE METasllbl,
rajioreHbl, WHEPTHBIC Ta3bl). DJIEMEHTBI, KOTOpbiE 00pa3yroT amdpoTepHbIE
OKCHUJBI U TUJAPOKCHUJIBL.

[Tepuonnueckuit 3akoH. [lepronnueckas cucTteMa XUMHYECKUX JIEMEHTOB
H. W. MenneneeBa. KoporkonepuogHas W JUIMHHONEPUOAHAs (OPMBI
Ilepnognueckorr cucrempl xumudeckux dneMeHtoB J[. M. Menneneesa.
[lepponpl u rpynnbl. PU3NYECKHI CMBICT HOPAIKOBOIO HOMEpa, HOMEpPOB
MEepPUOJa U TPYNIbI AJIEMEHTA.

Crpoenne aromoB. CocTtaB aTOMHBIX suep. HM30Tombl. DIEKTPOHBI.
CtpoeHue 3JIEeKTPOHHBIX 000JI0YEK aTOMOB MEPBBIX 20 XMMUYECKUX AJIEMEHTOB



Ilepnognueckon cucremsl JI. M. MenaeneeBa. XapakTepuCTUKa XUMUYECKOT O
3JIEMEHTA 110 ero nosnoxeHuto B [lepuonnueckoit cucreme 1. . Menaeneena.
3aKOHOMEpPHOCTH W3MEHEHHs paguyca aTOMOB XMMHYECKHMX DJIEMEHTOB,
METAJUIMYECKNX U HEMETAJUIMYECKUX CBOMCTB IO IPyIIaM U IEpUoaaMm.
3nauenue Ilepmommueckoro 3akoHa u Ilepmoanueckol  CUCTEMBI
XUMUYECKUX DJIEMEHTOB Ul pa3BUTHUA Hayku W npaktuku. /. . Mennenees —
Y4EHBIN U TPAKJAHUH.

Xumuueckass cBs3b. KoBaneHTHass (IoyisipHas M HEMOJSIpHAsl) CBS3b.
DIIEKTPOOTPULATEIBHOCTh XUMHUECKUX JIEMEHTOB. MIOHHAsA CBSA3b.

Crenenp okucnenus. OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIE  PEAKIUU.
IIponeccrl okucaeHns U BocCTaHOBJIEHNA. OKHUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

U3y4eHHe O0pa3loB BEIIECTB METAUIOB U HEMETAJIOB, B3aUMOJICHCTBUE
TUAPOKCUAA LIMHKA C PAacTBOPAMM KHCJIOT W IIEJIOYEH, NMPOBEICHHUE OIIBITOB,
WUTKOCTPUPYIOIIUX IPUMEPBI  OKHCIIUTEIBHO-BOCCTAHOBUTEIBHBIX —PEAKIUI
(ropenue, peakliuy pa3yIoKeHHsI, COEAMHEHUS).

Meswcnpeomemmnbwie ceasu

Peanu3anusa mMexnpeaMeTHbIX CBA3EH NPU W3YYEHUM XUMHUH B 8 Kiacce
OCYLIECTBIISIETCS Yepe3 MCIOJb30BaHUE KaK OOLIMX €CTECTBEHHO-HAYYHBIX
MOHATUH, TaK W TOHATHHA, SBIISIFOIIMXCS CHUCTEMHBIMHU JUISl OTJENbHBIX
IIPEAMETOB €CTECTBEHHO-HAYYHOI' O LIUKJIA.

OOmme ecTecCTBEHHO-HAyYHbIE TOHSATHS: Hay4dHbI (akT, TUIoTe3a,
TEOpUs, 3aKOH, aHalu3, CHUHTE3, KiIaccuPUKauus, NEPUOJUYHOCTbD,
HaO0JII0ICHUE, SKCIIEPUMEHT, MOAEIUPOBAHUE, U3MEPEHUE, MOJIENb, SIBJICHUE.

®usuka: marepus, aToM, JJEKTPOH, IPOTOH, HEUTPOH, WOH, HYKIMHI,
M30TOIIbI, PAJUOAKTHUBHOCTH, MOJIEKYJIa, DSJIEKTPUYECKHNA 3apsll, BEUIECTBO,
T€Nno, 00bEM, arperaTHO€ COCTOSHME BEUIECTBA, ra3, (M3MYECKHE BEIUYUHBI,
€AMHULIBI U3MEPEHUS, KOCMOC, IUTAHETHI, 3BE3/1bI, COHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

I'eorpadus: armocdepa, ruapochepa, MHHEpadbl, TOPHBIE IOPOJIBI,
IIOJIE3HBIE NCKOMAEMBIE, TOTUIMBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBO M XUMHYeCKasi peaKkI s

Ilepnognueckuii 3axoH. [lepuoguyeckas cucremMa XUMHYECKUX JIEMEHTOB
. N. MenpaeneeBa. CTpoeHHE aTOMOB. 3AKOHOMEPHOCTH B U3MEHEHNUH CBONCTB
XUMHYECKUX DJJIEMEHTOB IEPBBIX TPEX MNEPUOAOB, Kajus, KaJIbLMs U HUX
COCIMHEHUI B COOTBETCTBUM C NOJIOKEHHMEM dyeMeHTOB B llepuommueckoit
CUCTEME U CTPOEHHEM UX aTOMOB.

CrpoeHnue BemecTBa: BUJAbl XUMHUYECKON CBS3U. THIBI KPUCTAIIIMYECKHUX
PEETOK, 3aBUCUMOCTD CBOMCTB BEIIECTBA OT TUIIA KPUCTAJUIMYECKONW PEIIETKA
M BUJa XUMHYECKOU CBS3H.

Knaccudukanms 1M HOMEHKIATypa  HEOPraHMYECKUX  BEIIECTB.
XUMUYECKUE CBOWCTBA BEIIECTB, OTHOCSAUIMXCSA K Pa3IMYHbIM KjaccaMm
HEOPraHUYECKUX COCAUHEHNM, TEHETUYECKas CBSI3b HEOPTaHUYECKUX BEILECTB.

Knaccudukanms XuMUYECKMX peakUUid MO pa3juyHbIM MpU3HaKaM (110
YUCIIy U COCTAaBY yYaCTBYIOIIMX B PEAKLIMH BELIECTB, MO TEIIOBOMY 3(PQeKTy,
[0 W3MEHEHHIO CTEIEHEM OKHCIECHHS XUMUYECKUX DJJIEMEHTOB, IO
o0paTUMOCTH, TIO YYACTHIO KaTaju3aropa). OJK30- M HIHIAOTEPMHUYECKUE
peaKluH, TEPMOXUMHUYECKUE YPAaBHEHUS.

[Tonsitue o ckopoctu xumuyeckod peakuuu. lloHstre 006 oOpaTUMbIX U
HEOOpaTUMBIX XMMHUYECKMX peakuusx. [loHsATHe O TOMOIeHHBIX U



rereporeHHbix peaknusax. [lonsarue o kartanuze. IloHsTHE O XUMHUYECKOM
paBHOBecuU. DakTOpbl, BIUAIOIIME HA CKOPOCTb XUMHUYECKON peakuuu u
MOJIOKEHUE XUMHUYECKOTO PABHOBECHSI.

OKHCIUTENbHO-BOCCTAHOBUTEIBHBIE  PEAKLUHU, JJIEKTPOHHBIM OanaHc
OKHCIITEIIbHO-BOCCTAHOBUTENBHOM  peakunu.  COCTaBIIEHHME  ypaBHEHHUM
OKHUCJIUTEIbHO-BOCCTAHOBUTENIbHBIX ~PEAKUUN C HCIOJIb30BAHUEM METOAA
AJIEKTPOHHOTO OajaHca.

Teopus ANEKTPOJIUTUYECKON  JUCCOLMAIUH. DIJIEKTPONUTBL U
HEANNEeKTPOoauThl. KaTHOHbI, aHMOHBI. MeXaHM3M JUCCOLMAIMM BEUIECTB C
pa3NMYHBIMHU BUAAMHU XUMHUYECKOU cBs3u. Crenenp nucconuanuu. CUIibHbIE U
ca0ble 3JIEKTPOJIUTHI.

Peakiun moHHOro oOMeHa. YCJIOBHS NPOTEKAHMS] pPEAKUUHA HOHHOTO
oOMEHa, TOJIHbIE U COKpallléHHbIE HOHHBIE YypaBHEHHs peakuuid. CBoiicTBa
KHCJIOT, OCHOBAaHUM U COJEH B CBETE NPEICTABICHUNA 00 3JIEKTPOIUTUUYECKON
nuccounanuu. KauecrBeHHble peakiind Ha HOHBL. [loHsATHE O THAPOAN3E CONEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE C MOJENIAMHM KPUCTAIUIMYECKUX PEIIETOK HEOPTraHMYECKUX
BEILIECTB — METAJVIOB MU HEMETa/ioB (rpadura v ajiiMasza), CIOKHBIX BEIIECTB
(xJopuga HaTpus), UCCIEIOBAHHE 3aBUCUMOCTH CKOPOCTH XUMHUYECKON
peakuuu  OT  BO3JEWCTBUS  pPa3jgu4HbIX  (PAKTOPOB,  MCCIIEIOBAHUE
AJIEKTPOIPOBOTHOCTH PACTBOPOB BEILIECTB, IMpoOLEcca AUCCOLMALMHU KHUCIOT,
niesioueit u cosnei (BO3MOXKHO MCIOIb30BAHUE BUAEO MAaTEPUAIIOB), IPOBEACHUE
OIBITOB, WUTIOCTPUPYIOIINX MPU3HAKU MPOTEKAHUs pPEaKUUi MOHHOrOo OOMeHa
(oOpazoBaHue ocajaka, BbIJIEJIEHUE Ta3a, oOOpa3oBaHUE BObI), OIBITOB,
WUTIOCTPUPYIOIINX TMPUMEPHl  OKUCIHUTEIbHO-BOCCTAHOBUTENBHBIX —PEaKIUI
(ropenue, peakuuu Pa3NOXKEeHHUS, COEIMHEHNUS), pacno3HaBaHUe
HEOPraHWYECKHUX BEIIECTB C MOMOIIBIO KAaYECTBEHHBIX pPEAKUUNA Ha HOHBI,
pellIeHre SKCIePUMEHTANIbHBIX 3a/1a4.

Hemeraninbl U MX coeiMHEeHUA

OOmass xapaktepucTuka rajioreHoB. OCOOEHHOCTHM CTPOEHHUS aTOMOB,
XapaKTepHbIe cTeneHn okucaeHus. CTpoeHue u (pu3nvyecKkrue CBOMCTBA MPOCTHIX
BEIIECTB — TalloreHOB. XWMHUYECKHE CBOWCTBA HAa MpUMEpe XJiopa
(B3aMMOJENCTBUE C METalIaMH, HEMeTallaMH, Iienoyamu). XJIOpPOBOJAOPOA.
ConstHast KUCI0Ta, XUMUYECKUE CBOMCTBA, MONyYeHUE, MpuMeHenue. JleiictBue
XJIOpa ¥ XJOPOBOJOPOJA Ha OpraHU3M 4YejloBeKa. BakHelue XJI0puabl U UX
HaXO0XKJEHUE B MIPUPOJIE.

O6mas  xapakrtepuctuka anemMeHToB  VIA-rpynmbel.  OcoOeHHOCTH
CTPOEHUSI aTOMOB, XapaKTEPHbIE CTENEHU OKUCIeHHs. CTpoeHue u pu3ndecKue
CBOMCTBAa TPOCTHIX BEUIECTB — KHUCIOpPOJAa M Cepbl. AJUIOTPOIHbIE
MOAH(pUKALMK KUCIOPOA U cepbl. XUMUYECKHE CBOWCTBA cepbl. CepoBOIOPO/I,
CTpoeHue, (U3MUecKue M XHUMHUYEecKue cBoiicTBa. OKCHABI Cepbl  Kak
MPEACTABUTENIN KUCIOTHBIX OKcHIOB. CepHas KHUCIOTa, (QU3WYECKHE U
XUMUYECKUEe CBOMCTBa (0OIIME KAk TPEACTaBUTENsS Kjacca KUCIOT U
cnenuduyeckre). XuMUYECKUE PEAKLUH, JIEKAIIUE B OCHOBE MPOMBIIIJIEHHOT O
crnocoba moiy4eHus: cepHoil kucnoThl. Ilpumenenue cepHoit kucnorbl. Comu
CePHO# KHCJIOTHI, Ka4eCTBEHHAS peakuisi Ha CynbQar-unoH. HaxoxaeHue cepel
U €€ COeMHEHUU B MPUPOJE. XUMUYECKOE 3arpsA3HEHUE OKPYKAIOIIEH Cpebl
COCIMHEHUSAMU cepbl (KUCIOTHBIE JOXAM, 3arpsi3HEHUE BO3AyXa U BOJIOEMOB),
CIOCOOBI €ro MPEJOTBPAILIECHHUS.

O6mas xapakrepucTuka 31eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XAapaKTEpHbIE CTENEHU OKHUCIEHHs. A30T, paclupoCcTpaHEHUE B



npupojie, Gpusndeckre u XumMudeckue cBoictra. Kpyropopor azora B npupoje.
AMMMaK, ero pU3nyecKkre U XMMHUYECKUE CBOMCTBA, MOIYyYEHUE U PUMEHEHHE.
Conu amMMmoOHMS, UX (QU3MYECKHE W XUMHUYECKHE CBOWMCTBA, NPHUMEHEHHE.
KauecTBeHHas peakuuss Ha MOHBI aMMOHHUS. A30THAsl KUCIIOTa, €€ MOJIyYCHHE,
¢u3nueckue M XUMUYECKHE CBOICTBa (00IIME Kak NpeICTaBUTENs Kiacca
KHCIIOT U crnenuduyeckue). VMcnonb3oBaHue HUTPATOB U COJNEM aMMOHHS B
KAueCTBE MUHEPAIbHBIX YAO0OpEeHUH. XUMUYECKOE 3arpsA3HEHUE OKpYKaroulen
Cpellbl COeIMHEHUSAMU a30Ta (KUCIOTHBIE JTOXKAH, 3arpsi3HEHUE BO3/1yXa, TOYBbI
u BonoéMoB). docdop, amnorponusie Mmogudukanuu Gocdopa, buzndyeckue u
xumuyeckue cBorctBa. Oxcua ¢ochopa (V) u  docdopHas Kuciora,
bu3nuecKre U XMMUYECKUEe CBOMCTRA, nonyyeHue. Mcnonb3zoBanue dhocdartos B
KaueCcTBE MUHEPAIbHBIX yIOOpEHHI.

O6mas  xapakrtepuctuka anemeHToB [VA-rpynmel.  OcoGeHHOCTH
CTPOEHUSI aTOMOB, XapaKTEPHbIE CTENEHU OKHMCIEHHUS. YTIEpO, aUIOTPOIHbIE
MOAU(UKALMK, PACHPOCTPAHEHUE B MPUPOAE, (PU3NYECKHE U XHUMHUYECKHUE
cBorictBa. Ajncop6uus. Kpyrosopot yriaepona B npupone. Okcuabl yriepoja,
uX (U3NYECKHE M XMMUYECKHE CBOWCTBA, JECWCTBHE HA YKUBBIE OpPraHU3MBI,
MOJIyYEHUE U NMPUMEHEHHE. DKOJIIOrMYECKUE MPOOJIeMbl, CBA3aHHBIE C OKCHIIOM
yriepoaa (IV), rumore3a T100aibHOTO MOTEIJICHUS] KIWMaTa, MapHUKOBBIN
adpdexr. YrompHas kuciaora U €€ conv, uX (GU3MYECKHE U XUMUYECKHUE
CBOMCTBA, MOJy4YyeHUE M npuMeHeHue. KauecTBeHHas peakuusi Ha KapOoHaT-
noHsl. Mcnonb3oBanue kapOOHATOB B OBITY, MEAUIMHE, TPOMBIILIEHHOCTH U
CEIIbCKOM XO03SHCTBE.

[lepBoHauanbHble TOHATHS OO0 OpPraHUYECKUMX BEIIECTBAX Kak O
COEIMHEHUAX Yyriiepona (MeTaH, 3TaH, 3TWUJIEH, aleTWICH, 3TAHOJ], TJIMUEPHH,
yKCcycHasi kucnora). [lpupogHble HMCTOYHUKHA  YIIIEBOAOPOAOB  (Yrodb,
MPUPOAHBIN ra3, HePTh), IPOAYKTHI UX NepepadoTKu (OEH3MH), UX POJb B OBITY
U TPOMBIIUIEHHOCTH. [loHATHE O OMONOrMYECKH Ba)KHBIX BEILECTBAX: KUPAX,
Oenkax, yrieBojax — M UX POJM B )KU3HU 4eloBeka. MaTepuanbHOE €JUHCTBO
OpPraHUYECKUX U HEOPTaHUYECKUX COEAMHEHUI.

KpemHuii, ero ¢u3nueckue U XUMHUYECKHUE CBOWCTBA, NOJYyYEHHE U
npuMmenenue. CoequHeHus KpeMHusi B npupoje. OOmue npencraBieHust 00
okcujie kpemuus (IV) u kpemHueBoi kucnotre. CUIMKATHI, UX UCTIOIb30BAHUE B
OBITY, B IPOMBIIIJIEHHOCTH. BakHeilIne cTpouTebHbIE MaTEpHAJIbl: KEpaMUKa,
CTEKJIO, IIEMEHT, OETOH, Kene300eToH. [Ipobdiembl 0€30MacHOr0 UCIOIB30BaAHUS
CTPOUTENBHBIX MAaTEPUAJIOB B MOBCETHEBHON KU3HU.

Xumuueckuii IKcnepumenm:

U3ydeHue o0Opa3lOoB HEOPraHWYECKHX BEIIECTB, CBOMCTB COJISTHOM
KHCJIOTBI, TPOBE/ICHUE KaUECTBEHHBIX PEAKIIUI Ha XJIOPHU/I-MOHBI U HAOIIOJEHUE
MIPU3HAKOB MX MPOTEKAHUS, OIBIThI, OTPAXKAIOIINE (PU3UYECKHE U XUMHUYECKUE
CBOMCTBAa Ta&JIOI€HOB M HUX COCIUHEHHA (BO3MOXKHO MCIOJb30BaHUE
BHUJICOMATEPHUAIIOB), O3HAKOMIICHHE C oOpasliaMu XJOpHUAOB (TaJOrE€HUIOB),
O3HaKOMJIEHHME C oOpa3lamMu cepbl M €€ COEIUHEHUAMH (BO3MOXKHO
HCIIOJIb30BAaHUE BHJIEOMATEPHUATIOB), HaAONIIOJEHHE mpolecca OOYTJIMBAHUS
caxapa IO JEWCTBUEM KOHLEHTPUPOBAHHOW CEPHOM KHCIIOTBI, H3y4YEHHUE
XUMUYECKUX CBOMCTB  pa30aBIEHHONW CEpPHOM  KHUCJIOTHI, TMPOBEJICHUE
KAUECTBEHHOW peakuuu Ha cynb(par-uoH M HaONMIOJIeHHe TMpu3HaKa eé
MIPOTEKaHMs, 03HAKOMJIEHHE C (DU3UYECKUMHU CBOMCTBaMU a30Ta, pochopa u ux
COCIMHEHUN (BO3MOXKHO HCIIOJIb30BaHUE BHJIEOMATEpPHANIOB), 0Opa3lamMu
a30THBIX U (PocPOpHBIX yIOOpEeHUH, TToydeHrne, coOupanue, pacro3HaBaHUe U
M3y4YeHUE CBOICTB aMMMaKa, NpPOBEJECHUE KAauyeCTBEHHBIX DPEAKUUW Ha HOH



aMMOHUSI M (¢ocpaT-WUOH W U3YYEHUE MPU3HAKOB HUX IMPOTEKAHMS,
B3aUMOJIEUCTBUE KOHUEHTPUPOBAHHOW a30THOM KHUCIIOTHI C MEAbIO (BO3MOXKHO
HCIIOJIb30BAaHUE BHJIEOMATEPUAIIOB), H3yYEHUE MOJAENIEH KPHUCTALNIMYECKUX
pem€rok anMmasa, rpadura, QyuiepeHa, O3HAaKOMJIEHHME C MPOLIECCOM
a7copOLMKM PacTBOPEHHBIX BEIIECTB AKTUBHPOBAHHBIM YIJIEM U YCTPOMCTBOM
MIPOTHUBOra3a, MOJyYE€HHE, COOMpaHue, pPacrno3HABaHHE W M3YyUYEHHUE CBOICTB
VIJIEKUCIIOTO Ta3a, MNpPOBEJEHUE KAYeCTBEHHBIX peaklMid Ha KapOOHAT U
CWJIMKAT-UOHbl W U3Y4YEHUE NPU3HAKOB HX TNPOTEKAHMS, O3HAKOMJIEHHE C
MPOAYKLUMEW CHJIMKATHOW MPOMBIIUIEHHOCTH, PELIEHHUE 3KCIEPUMEHTAIbHBIX
3a1a4 1o TeMe «BakHelme HeMeTalIbl U UX COSTUHEHUS.

MeTtanibl 1 MX COeAUHEHUSA

OOmass xapakTepUCTHMKa XHMHYECKUX JJIEMEHTOB — METaJUIOB Ha
OCHOBAaHMH MX NoJoxkeHus B [leproauueckoil cucTemMe XuMUYECKUX IEMEHTOB
JI. . MenneneeBa u ctpoeHus aroMoB. CTpoeHne MeTamuioB. Meraminueckas
CBSA3b U METAJNIMYECKAs] KPUCTAIUIMYECKAs pElIETKA. DIEKTPOXUMUUYECKUN P
HampspDKeHU MeTaiwioB. PuU3nyeckue M XHMHYECKHE CBOMCTBA METAJIOB.
O6mume crnocoObl momydeHus: MeTawioB. lloHATHE O KOPpPO3UM METAILIOB,
OCHOBHBIE€ CHOCOOBI 3alMThl MX OT Koppo3uu. CruiaBel (CTanb, YYTryH,
TIOpATIOMUHUM, OpOH3a) U UX IPUMEHEHHUE B ObITY U IPOMBIILIEHHOCTH.

[Ilemounsle  Mertaiutbl: nosioxkeHne B llepuogmueckoil  cucreme
xuMuueckux aneMeHToB [[. 1. MenaeneeBa, CTpOEHHE UX aTOMOB, HAXOXKJICHUE
B npuponae. Puznyeckre W XMMHYECKHE CBOWCTBAa (Ha MpuUMeEpe HATpus U
Kanus). OKcuAbl U TUAPOKCUABI HAaTpus W Kanus. lIpumeHeHue HIenouHbIX
METAJIJIOB U UX COCTMHEHUM.

[[lemoyHO3eMEIbHBIE METaIbl MarHuii M KalbLMW: IIOJOKCHHE B
Ilepnognueckorr cucreMe xumumyeckux osnementoB J[. WM. Menneneesa,
CTPOEHUE UX aTOMOB, HaXxoXJaeHue B mnpupoje. dusmueckne m XUMHUECKHE
CBOMCTBA MarHusi W KaubliUs. BaxHeilline coeguHeHUs Kanbuus (OKCHUI,
TUAPOKCHU, con). JKECTKOCTH BOABI U CIOCOOBI €€ YCTPaHECHUS.

AnroMuHAN: TosokeHHe B llepuonnueckol cHCTEME  XMMHUYECKHUX
anementoB JI. M. MenneneeBa, CTpO€HHE aToMa, HAaxOXKJIEHUE B IIPUPOLE.
du3znuecKkue U XHUMHUYECKHE CBOMCTBA alllOMUHUA. AMQOTEpHbIE CBONCTBA
OKCHUJa U TUIPOKCH/Ia aTFOMUHHSL.

Kenezo: nonoxenue B Ilepuoauueckoin CHCTEME XUMUYECKUX IJIEMEHTOB
. . MenaeneeBa, CTpOeHHE aTOMa, HAXO0XKJAEHUE B npupone. OPuzndeckne u
XUMUYECKHEe CBOMCTBa xkene3a. Okcuabl, Tuapokcuabl U conu keneza (II) u
xenesa (III), ux coctas, cBOMCTBA U MOJIyYEHUE.

Xumuueckuii IKCnepumenm:

O3HaKOMJIEHHME C 00pa3laMud METauIOB MU CIUIABOB, HMX (PU3NYECKUMHU
CBOMCTBaMH, U3Y4YEHHE pEe3yJbTaTOB KOPPO3UH METAIOB  (BO3MOXKHO
MCIIOJIb30BAaHUE BUJEOMATEPHUATIOB), OCOOCHHOCTEW B3aMMOJECHCTBUSL OKCHIA
KaJIbLIUg U HAaTpus ¢ BOAOM (BO3MOXHO HCIIOJNIB30BAaHHUE BHIEOMATEPHAIIOB),
HCCIIEOBAHUE CBOMCTB KECTKOM BOJIBI, MPOLIECCA TOPEHUS KEIE3a B KUCIOPOAE
(BO3MOXXHO UCIIOJIb30BAaHUE BUJEOMATEPUATIOB), TPU3HAKOB MPOTEKAHMS
KAUECTBEHHBIX PEaKIMi HA MOHBI: MATHUS, KAJIbLIMS, ATFOMUHMS, [IUHKA, YKene3a
(I) m xeneza (IlI), menu (II), HaOmrogEeHWE W OMUCAHHME MPOIIECCOB
OKpAalllMBaHWs IUIaMEHW HWOHAMHU HATpus, Kalud M Kajublus (BO3MOXHO
HCIIOJIb30BAaHUE BHJIEOMATEPHUANIOB), HCCIEAOBaHUE aM(pOTEPHBIX CBOICTB
TUAPOKCUA ANIOMUHUSA U TUAPOKCHJIA LIMHKA, PEUIEHUE 3KCIEPUMEHTaIbHBIX
3a1a4 o TeMe «BaxkHelme MeTaibl U UX COSAUHEHUS».

XUMHUS M OKPYKAOLIAsA cpeaa



BemecTBa n Marepuansl B MOBCEAHEBHOW KM3HU 4YelIOBEKa. be3zonmacHoe
MCIIOJIb30BAaHUE BEILIECTB U XMMHUECKUX peakiuil B ObITy. [lepBas momonis mpu
XUMHYECKUX 0XKOTax U OTPaBICHUSIX.

XHUMHUYECKOE 3arps3HEHUE OKPYKAIOIIEH cpenbl (IpeenabHas 1onycTumas
KoHIIeHTparusi  BeuiectB, panee — [I[JIK). Ponp xumum B pelieHuun
AKOJIOTUUECKUX TTPOOIIEM.

Xumuueckuii IKCnepumenm:

M3y4eHUE 00pa3lioB MaTEPUAIOB (CTEKJI0, CIUIABBI METAJJIOB, MOJUMEPHbIE
MaTepHaIbl).

Meswcnpedmemmnbwie ceasu

Peanu3anusa mMexnpeaMeTHbIX CBSA3EH NPU W3YYEHUM XUMHUH B 9 Kiacce
OCYLIECTBIISIETCS Yepe3 MCIOJb30BaHUE KaK OOLIMX €CTECTBEHHO-HAYYHBIX
MOHATUH, TaK W TOHATHHA, SBIISIFOIIMXCS CHUCTEMHBIMU JUISL OTJENbHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKJIA.

OO6mre ecTeCTBEHHO-HAYYHbIE TIOHATHS: HAYYHbIA (paKT, TUIIOTE3a, 3aKOH,
TEOpUs, aHalIu3, CUHTE3, KiIacCU(pUKALMA, NEePUOJUYHOCTb, HAOIIOICHUE,
AKCIIEPUMEHT, MOJEIUPOBAHHUE, U3MEPEHUE, MOJIEJb, SIBICHHE, MapHUKOBBIN
s dekT, TEXHONOT U, MaTepUAIbI.

®duznka: MaTepusi, aToM, 3JIEKTPOH, NPOTOH, HEUTPOH, WOH, HYKJIUJ,
M30TOMNbI, PaJUOAKTUBHOCTb, MOJIEKYJA, SJEKTPUUYECKUNA 3aps]l, MPOBOJHHKH,
MOJIYIPOBOJHUKH, JUAJIEKTPUKH, (POTOJIEMEHT, BEUIECTBO, TEI0, OOBEM,
arperaTHO€  COCTOSIHUE  BEIECTBa, ra3, pacTBOpP, PacTBOPUMOCTb,
KpUCTAJUIMYECKAs] PpEIETKA, CIUIaBbl, (PU3UYECKHE BEJIIUYUHBI, €IUHHULIBI
U3MEPEHHUs, KOCMHUUYECKOE MPOCTPAHCTBO, IUIAHETHI, 3BE3/bl, COHIIE.

buonorusi: porocunTes, npixanue, duocdepa, 3KocUCTEMAa, MUHEPATILHbBIE
yA00pEHMSI, MUKPO3JIEMEHTBI, MAKPO3JIEMEHTBI, IUTATEIbHbIE BEILIECTBA.

['eorpadus: armocdepa, ruapocdepa, MHHEpadbl, TOPHBIE IOPOJIBI,
MOJIE3HbIE UCKOIaeMbIE, TOIIUBO, BOJIHBIE PECYPCBI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA TTPOI'PAMMBI 110
XUMHUHAN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

JIMUHOCTHBIE PE3YJbTATBI

JIMYHOCTHBIE pPE3yNbTaTbl OCBOEHMSI MPOrpaMMbl OCHOBHOTO OOIIEro
o0pa30BaHus JOCTUTAIOTCA B XOA€ OOy4YEHHS XMMHUHU B €IMHCTBE y4eOHOU U
BOCIIUTATEIbHOW  JIEATEIbHOCTA B  COOTBETCTBHMM C  TPaJULUOHHBIMHU
POCCUICKMMHU COLIMOKYJIBTYPHBIMH U JyXOBHO-HPABCTBEHHBIMHM LIEHHOCTSIMH,
MPUHATHIMA B OOIIECTBE MpaBUJIaMU M HOPMaMH MOBEAEHUS U CIIOCOOCTBYIOT
IpolieccaM CaMOITO3HAaHUS, CAMOPAa3BUTHSI M COLMATU3ALUNA 00yYatOUXCl.

JIMYHOCTHBIE  pe3ydbTaThl  OTPAKAIOT  TOTOBHOCTh  OOYyYaroLIUMXCs
PYKOBOJICTBOBATBHCSI CHUCTEMOM TMO3UTUBHBIX IIEHHOCTHBIX OpUEHTAaUUd U
pacIIMpeHre ONbITA JEATENLHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YAaCTHU:

1) naTpMOTHYECKOr0 BOCIIUTAHUA:

LIEHHOCTHOTO  OTHOLUEHUS K  OTEYECTBEHHOMY  KYJIbTYpPHOMY,
HUCTOPUYECKOMY M HAay4HOMY HAcJIe[IMi0, NMOHUMAaHUS 3HAYEHUS XUMHUYECKOU
HAyKU B KU3HH COBPEMEHHOI0 OOIIECTBA, CIIOCOOHOCTH BIAIETh JOCTOBEPHOM
uHpopmalmenn O TMepeoBbIX JOCTHXKEHUSX W OTKPBITHUSIX MHPOBOM U
OTEYECTBEHHOM XUMHUH, 3aMHTEPECOBAHHOCTHM B HAyYHbIX 3HAaHHUAX 00
YCTPOMCTBE MHUpa U OOIIECTBA;

2) rpaKIaHCKOI0 BOCIIUTAHMSA:

MPEACTABICHHUS O COLMAIbHBIX HOPMAaX U MpaBUJIaX MEXIUYHOCTHBIX
OTHOIIEHWH B  KOJUIEKTUBE, KOMMYHHMKAaTUBHOM  KOMIIETEHTHOCTH B
OOLIECTBEHHO IMOJIE3HOM, y4eOHOMCCIEN0BATEIbCKOM, TBOPUYECKOM M JIPYruUx
BUJIAX JESATEIbHOCTH, TOTOBHOCTH K pa3HOOOPa3HON COBMECTHOM JEATEIbHOCTH
IIPYU BBIMIOJIHEHUN YYEOHBIX, TO3HABATEIbHBIX 3a]a4, BHIMOJTHEHUN XUMUYECKUX
AKCIIEPUMEHTOB,  CO3[JaHMU  Y4YEOHBIX  IPOEKTOB,  CTPEMJIEHUS K
B3aUMOINOHMMAHHMIO W  B3aMMOIIOMOIIM B  Ipolecce dAToH  ydyeOHOH
JESTENbHOCTH, TOTOBHOCTH OLIEHHBATh CBOE IOBEJIEHHWE M TOCTYIKH CBOUX
TOBApHILEH C MO3ULUHA HPAaBCTBEHHBIX M MPABOBBIX HOPM C YUETOM OCO3HAHUS
IIOCJIEACTBUN IOCTYIKOB;

3) HEHHOCTH HAYYHOI'O IMO3HAHUS:

MHUPOBO33PEHYECKUE MPECTABIEHUS O BEIIECTBE U XUMUYECKON pEaKIINH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH M COCTABJISIOLINE
OCHOBY ISl TOHUMAaHUs CYIIIHOCTH Hay4YHOW KapTHUHBI MUpa, IPEICTaBIECHUs 00
OCHOBHBIX 3aKOHOMEPHOCTAX PA3BUTHUSA MPUPObI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOAHON CPEAOH, O POJIM XUMUU B MIO3HAHUM 3TUX 3aKOHOMEPHOCTEH;

MO3HABATEJIbHBIE MOTHBBI, HAIllPaBJICHHBIE HA MOJIYYEHUE HOBBIX 3HAHUU
M0 XWMHHM, HEOOXOJIUMBIC JJIsi OOBSICHEHHS HAOJIIOAaEMbIX TMPOIECCOB U
ABJICHUM, MO3HABATENbHOM, MHPOPMALIMOHHON M YWUTATENbCKOH KYJIbTYPHI, B
TOM YHCJ€ HABBIKOB CaMOCTOSITEIbHOW pPabOThl € Y4EOHbIMU TEKCTaMH,
COPAaBOYHOM  JIUTEPATypOl, JOCTYNHBIMH  TEXHUYECKHUMH  CpPEICTBAMU
MH(OPMAIMOHHBIX TEXHOJIOTUH;

MHTEpeC K OOYYEHUIO U TO3HAHUIO, JIIOOO3HATEIHLHOCTh, TOTOBHOCTh U
CHOCOOHOCTh K €aMOOOpa30BaHMIO, IMPOEKTHOM U  HCCIEI0BaTENbCKON
JESTENbHOCTH, K OCO3HAHHOMY BbIOOPY HaNpaBJIEHHOCTH U YPOBHS 00y4Y€HHUS B
JaJIbHEHIIIEM;

4) popMupoOBaHUs KYJbTYPbI 310POBbI:

OCO3HAHHWE LIEHHOCTU >KU3HU, OTBETCTBEHHOI'O OTHOLIEHUS K CBOEMY
3/10pOBbIO, YCTAHOBKM HA 3JI0POBBII 00pa3 KU3HU, OCO3HAHUE IMOCIEICTBUN U
HENpPUATUE BPEOHBIX NpHUBBbIYEK (YNOTpeOJEHUs alKoroyig, HapKOTHKOB,



KypeHHs1), HEOOXOAUMOCTH COOJIOJEHUs TMpaBuWi OE30MACHOCTH  IPHU
oOpallleHH ¢ XUMUYECKUMHU BEIIECTBAMU B OBITY U peajbHOM KU3HU;

5) Tpy10BOr0 BOCIUTAHMS:

MHTEpPEC K MPAKTUYECKOMY HU3Y4YEHUIO mpodeccuil U Tpylda pazinyHOIo
poJla, YBaXKE€HUE K TPYY U pe3yJbTaTaM TPYAOBOU JESITEIbHOCTH, B TOM YHCIIE
Ha OCHOBE NMPUMEHEHUS MPEIMETHBIX 3HAHUI MO XUMHH, OCO3HAHHBIM BBIOOP
WHAUBUIYAJIbHOM  TPAEGKTOPUM NPOAOJDKEHUs 00pa3oBaHUs C  y4ETOM
JUYHOCTHBIX UHTEPECOB M CIIOCOOHOCTH K XMMHUHU, OOIIECTBEHHBIX UHTEPECOB U
noTpeOHOCTEM, ycHemHol MpodheCCUOHATIBHON NIEATEIbHOCTH UM Pa3BUTHS
HEOOXOIMMBIX YMEHHI, TOTOBHOCTh aJalTHPOBAaThCA B NpodecCHOHaTbHON
cpene;

6) ’K0JI0TNYeCKOTr0 BOCIIMTAHUSA:

AKOJIOTHYECKU L€IeCO00pa3HOEe OTHOLIEHUWE K MPUPOAE KaK HCTOYHHUKY
KU3HU Ha 3emile, OCHOBE €€ CYyIIECTBOBAHUS, TIOHUMAHUE LIEHHOCTHU 370POBOr0O
n 0e30macHoro odpasa >KU3HM, OTBETCTBEHHOE OTHOUIEHHWE K COOCTBEHHOMY
(U3HUECKOMY U MCUXUYECKOMY 3/J0POBbIO, OCO3HAHUE LIEHHOCTU COOJIOACHUS
mpaBusl OE30MACHOrO TOBEACHUS MpU padoTe C BEHIECTBAMHM, a TaKXKe B
CUTYalUSIX, YTPOKAIOIIMX 3/I0POBbIO U KH3HU JIIOEH;

CIIOCOOHOCTH MPUMEHSTh 3HaHUS, TOTYyYaeMble IPU U3YYEHUHU XUMUU, JJIS
pemeHus 3a1ad, CBSI3aHHBIX C OKPYKAIOUIEd MPUPONHOW CpENou, s
MOBBIILICHUS YPOBHSA HKOJIOTMYECKOW KYJIbTYpPbl, OCO3HAHHUS TJ100aJIbHOTO
XapakTepa 3KOJOTMYECKHX MpoOJeM U IMyTed HX PElIeHHUs MOCPEACTBOM
METO/IOB XUMUH, IKOJIOTMUECKOT0 MBILUIEHHS, YMEHUS PYKOBOJICTBOBATHCS UM
B I103HABATEJIbHOW, KOMMYHUKATUBHON U COLMATILHON ITPAKTHUKE.

METANPEIMETHBIE PE3YJIBTATBI

B coctaBe MerampenMETHBIX pe3yJbTaTOB BBIACHSAIOT 3HAYMMbBIEC IS
dbopmMupoBaHUS MHPOBO33pPEHHUS OOIIECHAY4YHbIC TMOHATHUS (3aKOH, TEOpusl,
MPUHIMI, TUNOoTe3a, (aKT, CUCTEMa, NPOLECC, SKCIEPUMEHT U JpYroe.),
KOTOpbIE€ HCIONb3YIOTCS B E€CTECTBEHHO-HAYYHBIX YYEOHBIX MpeaMeTax u
MO3BOJISIIOT  HAa OCHOBE 3HAaHUW U3 OTUX MNPEeAMETOB  (POPMUPOBATH
MIPEACTABICHUE O LIEJOCTHOW HAy4YHOM KapTUHE MHUpPA, U YHHUBEPCAJIbHBIE
yuyeOHble JAeicTBUsl (IIO3HABAaTEIbHbIE, KOMMYHUKATUBHbBIE, PETYISITUBHBIE),
KOTOpble oOecneynBaloT (OPMHUPOBAHUE TOTOBHOCTH K CaMOCTOSITEIIbBHOMY
IUTAHUPOBAHUIO M OCYILIECTBICHUIO Y4€OHOU 1€ATETbHOCTH.

Ilo3naBaTe/ibHbIe YHHBEPCAJIbHbIE YUeOHbIe 1eficTBUS

Bba3oBble Jlornveckue gecTBus:

YMEHUS KCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIILIEHUS NPU OCBOEHUU
3HAHMI: PaCKphIBaTh CMBICI XUMHUUYECKUX MOHIATUH (BBIACIATh UX XapaKTEPHbIE
MIPU3HAKH, YCTAHABIMBATh B3aUMOCBA3b C IPYTUMHU MOHITHUSIMU), UCIIOJIb30BATh
MOHSATHS ISl OOBSICHEHUS OTAENbHBIX (DAKTOB U SIBJIEHHI, BBIOUPATh OCHOBAHUS
U KpUTEpUHM [JIs KJIacCU(UKAMU XHMHYECKMX BEIIECTB M XUMHUYECKUX
peaxklyii, yCTaHaBIMBAaTh MPUYHMHHO-CIEACTBEHHBIE CBA3M MEXKIY OOBEKTaMU
U3Y4YEHUS, CTPOUTh JIOTUYECKHE PACCYKICHUS (MHIYKTHUBHbBIC, JEIyKTUBHBIE,
10 aHAJIOTHH), AEJIaTh BHIBOABI U 3aKIHOYEHUS;

yMEHUE NPUMEHSITh B IMPOLECCE MO3HAHUS MNOHATHUS (IIPEAMETHBIE U
METanpeIMETHbIC), CHUMBOJIUYECKUE (3HAKOBBIE) MOJCIH, HCIOJIb3yEMbIE B
XUMHH, MpeoOpa3oBbIBaTh MIMPOKO NPUMEHSEMbIE B XHUMHH MOJEIbHbIE
MIPEICTABICHUS — XUMUYECKHUI 3HAK (CUMBOJI 3JIEMEHTA), XUMHUYecKas (hopmyia
U YpaBHEHUE XMMUYECKOW pEaKIMH — MPHU PEIICHUH y4eOHO-II03HABATEIbHBIX
3ajay, ¢ y4€TOM OTUX MOJENbHBIX NPEJICTABICHUNA  BBIABIATH U
XapaKTepU30BaTh  CYIIECTBEHHbIE MPU3HAKM M3Yy4aeMbIX OOBEKTOB —



XUMHYECKUX BEIIECTB M  XUMHYECKHMX pEaKUud, BbIABIATH  0OOLIUE
3aKOHOMEPHOCTH, MPUYUHHO-CIEJICTBEHHbIE CBSI3M W MPOTUBOpEYUs B
M3Y4YaeMBbIX MPOLIECCAX U SIBJICHUSX.

Bba3oBble uccienoBareabcKme 1eiiCTBUS:

YMEHHUE UCI0JIb30BaTh MOCTABJIECHHBIE BOMPOCHl B KAY€CTBE MHCTPYMEHTA
MO3HAHUA, a TAaKKE€ B KAayeCTBE OCHOBBI Uil (DOPMUPOBAHMSI THUIOTE3BI 110
MIPOBEPKE MPABUIILHOCTU BBICKA3bIBAEMbBIX CYKIECHUN;

MPUOOPETEHNE OMNBITA MO IIAHUPOBAHMIO, OPraHM3allMd U IPOBEJICHUIO
YUYEHMUYECKUX OJKCIIEPUMEHTOB, yMEHHE HaOIoAaTh 3a XOJOM Ipolecca,
CaMOCTOSITETILHO MPOTHO3UPOBATH €0 Pe3yibTaT, (OPMYIHPOBATH 0000IIEHUS
U BBIBOJIBI MO pe3yjibTaTaM MPOBEAEHHOIO OIbITA, UCCIEIOBAHUS, COCTABISAThH
OTYET O MPOJIETaHHOM padore.

PabGora ¢ ungopmanmei:

YMEHUE BBIOMPATh, AHAIM3UPOBATH M HMHTEPIPETUPOBATH HH(POPMALIMIO
pa3NUYHBIX BUAOB U (OPM TMPEACTABICHUS, MOJIYYaEMYyI0 M3 Pa3HBIX
VMCTOYHUKOB (HAy4YHO-MOMYJISIpHAsl JIUTEpaTypa XUMHUYECKOIO COJAEpkKaHUS,
COpaBOYHbIE TMOcOOMs, pecypcbl MHTepHeTa), KPUTHUYECKHM OLIEHUBATH
MIPOTUBOPEUYHBYIO U HEOCTOBEPHYIO MH(POPMAILIHIO;

yYMEHUE NMPUMEHSTh Pa3IMYHbIE METO/IbI U 3alpPOChl IPU MOMCKE U OTOOpE
uH(pOpMaIM U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOJUMBIX Jisi BBIIOJIHEHUS
y4eOHBIX U MO3HABATENbHBIX 33J1a4 ONPEACTIEHHOI0 TUIIA, MPUOOPETEHUE OIbITA
B 00JIaCTU HCIMONb30BaHUA HH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOIHUH,
OBJIaJICHUE KYJbTYpOH AaKTUBHOIO HCIIOJIb30BAHUS PA3JIMYHBIX IMOMCKOBBIX
CUCTEM, CaMOCTOSITENbHO BBIOMPATh ONTUMAIBHYIO (hOpMy MpeAcTaBICHUS
uH(poOpMaIMU U WUIIOCTPUPOBATh pEUIaeMble 3aJladl HECIOKHBIMU CXEMaMH,
auarpaMMamMu, Ipyrumu opmamu rpaduki 1 UX KOMOMHALMSAMY;

YMEHUE UCIONb30BaTh U aHAJIM3MpPOBaTh B Ipolecce Yy4yeOHOU U
HCCIIE0BATENbCKON NEeATENIbHOCTH uH(pOpMALIIO 0 BIIMSTHUU
MIPOMBIIIVIEHHOCTH, CEJIBCKOI'0 XO3sIiiCTBA M TpPAaHCIOPTa HA COCTOSTHUE
OKpYKarolIel MPUPOJTHON CPEIBI.

KoMMyHMKaTHBHbBIE YHHBeEpPCAJbHbIe Y4eOHbIe 1eCTBHUSA:

yMEHHUsI 3a7aBaTh BOIpPOCHI (B Xoj€ Auanora v (Wiau) JIHUCKYCCHUHU) TIO
CYLIECTBY 00CYXIaeMoil TeMbl, (OpPMYIUPOBATH CBOM  MPEAJIOKEHUS
OTHOCHUTENIBHO BBIOJIHEHUS MPEI0KEHHOHN 3a/1auu;

YMEHUSl MPEACTaBIATh IOJYYEHHBIE pPE3yJbTaThbl IO3HABATEIbHON
NESATENbHOCTY B YCTHBIX M IIMCbMEHHBIX TEKCTaX; JeNaTh IPE3EHTALNIO
pE3yNbTaTOB  BBIMNOJHEHUS XHWMHYECKOrO JKCIIEpUMEHTa (JadopaTOpHOro
OTbITa, TA0OPAaTOPHOI pabOTHI MO MCCIIEIOBAHUIO CBOICTB BEIIECTB, yUEOHOTO
MIPOEKTA);

YMEHUSI y4e€OHOro COTPYIHHMYECTBA CO CBEPCTHUKAMU B COBMECTHOM
MO3HABATEJILHON W MCCIEHOBATEIbCKOM  JESATENIBHOCTH MpPU  pPEHICHUH
BO3HMKAIOIIMX MPOOJEM HAa OCHOBE Yy4€Ta OOLIMX MHTEPECOB U COTIACOBAHMS
no3uniii  (oOCyXaeHus, OOMEH MHEHUSIMH, «MO3TOBbIE  IITYPMBbI»,
KOOpJMHALUS COBMECTHBIX JACHCTBUH, ONpENEICHHE KPUTEPHUEB IO OLIEHKE
KaueCcTBa BHITTOJTHEHHON pabOThI U APYrue).

PeryisiTuBHbIE YHMBepcaJbHbIe YueOHbIe 1eliCTBUSA:

YMEHUE CaMOCTOSITENbHO ONMPEAENISATh LEIU AeATEIbHOCTH, TUIAHUPOBATD,
OCYUIECTBJISITh, KOHTPOJMPOBATh U IPU HEOOXOJIUMOCTH KOPPEKTUPOBATH CBOIO
JESTENbHOCTDh, BEIOMpaATh Hanboee 3P(HEeKTUBHBIE CIOCOOBI PELIEHUST YUEOHBIX
U TO03HABATENbHBIX 3a]a4, CaMOCTOSITEIbHO COCTaBIIATh WJIH KOPPEKTHPOBATH
MIPEVIOKEHHBIA AJITOPUTM JACUCTBHM NPU BBINOJIHEHUM 3aJaHUM C Y4ETOM



MOJIyY€HHS] HOBBIX 3HAHUU 00 M3y4yaeMbIX 00BEKTaX — BEUIECTBAX M PEaKLUsX,
OLICHUBATH COOTBETCTBHME MOJIYYEHHOTO PE3YyJIbTATA 3asIBJICHHOM LIEIU, YMECHHE
UCIIOJIb30BaTh M AaHAJIU3UPOBATH KOHTEKCTHI, IMpEAJiaraéMble B YCJIOBUU
3a1aHUM.

HNPEIMETHBIE PE3YJIBTATHI

B coctaBe mnpenMeTHBIX pe3yJbTAaTOB IO OCBOEHUIO 00s3aTEIbHOTO

COJIEp>KaHMsI, YCTAHOBJIEHHOIO JlaHHON (enepanbHON pabouell MporpaMMon,
BBIJICIIAIOT: OCBOCHHBIE O0Y4YalOIIMMHKCS HAy4YHbIE 3HAHUS, YMEHHS U CIIOCOOBI
NehcTBUM, creuuduyeckue sl MpeAMETHOM o0nacTu  «XUMHS», BUIbI
NESATENbHOCTH 1O TOJYYEHHI0 HOBOIO 3HAHMS, €ro HMHTEpPIpEeTaluy,
peoOpa30BaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YUYEOHBIX U HOBBIX CUTYaLIUsX.

K koHuy oOydeHuss B 8 kiacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM

YPOBHE JIOJIKHBI OTPaXaTh CPOPMUPOBAHHOCTh y 00YHAIOLIUXCSI YMEHUIA:

e PacKpbIBaTh CMbICI OCHOBHBIX XMMUYECKUX MOHATUN: aTOM, MOJIEKYJa,
XUMUYECKUHN DJIEMEHT, MPOCTOE BEILECTBO, CIOXKHOE BEIIECTBO, CMECH
(oHOpPOIHASI K HEOJHOPO/IHAS), BaJIGHTHOCTb, OTHOCUTENIbHAS aTOMHAs
YU MOJIEKYJIIpHAsT Macca, KOJIMYECTBO BEIIECTBA, MOJb, MOJIAPHAS
Macca, MaccoBas JOJI1 XMMHUYECKOrO OJJIEMEHTa B COCAWHEHUH,
MOJIIpHBI ~ 00BEM,  OKCHJ,  KHUCIOTa,  OCHOBaHHUE,  COJb,
ANEKTPOOTPHULIATENILHOCTh, CTENIEHb OKHUCIEHUS, XUMHUYECKasl peaKiys,
KJaccu(UKaus peakuuii: peakiiui COeUHEHUs, PEAKLIUU Pa3I0KEeHUS,
peakuu 3aMelleHusl, peakuud OOMeHa, 3K30- U HHAOTEPMHUUYECKHUE
peakuuu, TeroBor 3p(EKT peakluu, IIpo aToMa, FIEKTPOHHBIN CIION
aToMa, aToMHas oOpOuTagb, paguyc aToMa, XHUMHYEcKas CBS3b,
NoJiipHAsE W HENoJiApHAs KOBAaJEHTHas CBs3b, HOHHAsA CBs3b, HOH,
KaTHOH, aHWOH, pacTBOp, MaccoBas JoJis BellecTBa (IPOLIEHTHAs
KOHLEHTpAIMs) B pACTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHUYECKUX MOHITUH H
OPUMEHSTH 3TH MOHATHS MPU OMUCAHUY BEIIECTB U UX MPEBPAILCHMUI;

e HCIIOJIb30BaTh XHUMHYECKYI0 CHMBOJIUKY JMJII COCTaBJIEHUS (POpMyI
BEILIECTB U YPABHEHUN XUMHUYECKUX PEAKIIUM;

e ONpEIEIATh  BAJIEHTHOCTb aTOMOB  JJIEMEHTOB B  OMHApHBIX
COCIMHEHUSX, CTENEeHb OKUCIEHUS DJIEMEHTOB B  OHWHApHBIX
COEIMHEHNAX, NPHUHAMIEKHOCTh BEIIECTB K OINPEAEIEHHOMY KIacCcy
COEIMHEHUI Mo (opMysiaMm, BUJ XMUMHUYECKOW CBs3M (KOBaJEHTHas U
MOHHAs) B HEOPIaHUUECKUX COCAUHEHUSX;

e packpbeiBaTh cMbicn [lepmommueckoro 3akona J[. M. Menpneneena:
JEMOHCTPUPOBATh NMOHMMAaHUE MEPUOAUYECKON 3aBUCHUMOCTU CBOWCTB
XUMHUYECKUX AJIEMEHTOB OT MX MojoxeHus B [lepuonnueckoii cucreme,
3aKOHOB COXPAHEHMsI MACChl BEIECTB, IIOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYE€HMS, 3aKOHAa ABOTrazpo;

e ONUCHIBaTh W XapakTepu3oBaTh TaOauuHyr ¢opmy Illepuoanueckoit
CUCTEMBbl XMMHUYECKUX JJIEMEHTOB: pa3juyaTh MOHATHUS «TJIaBHAA
noarpymnmna (A-rpynna)» u «mnodounas noarpynna (b-rpynmna)», mansie
U OOJIbIIME MEPUOJIbI, COOTHOCUTh 0003HAUYEHMSI, KOTOPbIE UMEIOTCS B
tabnune «llepuoauyeckas cucrema xumudeckux snemeHtoB . .
MenpeneeBa» € 4YHCIOBBIMU XapaKTEPUCTUKAMHU CTPOEHUS aTOMOB
XUMHUYECKUX DJIEMEHTOB (COCTaB W 3apsaja 41pa, OOIIee YHCIO
AJIEKTPOHOB U pacHpeeleHUe UX M0 JIEKTPOHHBIM CIIOSIM);



K

KJIacCU(UIUPOBATh  XMMHUYECKHUE  AJIEMEHThI,  HEOpPraHWYEeCKHUe
BEIECTBA, XUMUUYECKHUE PeaKIuu (110 YHUCIY U COCTaBY y4aCTBYIOUIUX B
peaKkiMM BEIECTB, 10 TEMIOBOMY 3PEKTY);

XapaKkTepu30BaTh (OMUCHIBATH) OOIME XMMUYECKUE CBOWMCTBA BEIIECTB
pa3JIMUHBIX  KJACCOB,  MOATBEpXJas  ONUCAHUE  MpUMEPAMU
MOJICKYJISIPHBIX YPABHEHHUM COOTBETCTBYIOIIUX XUMUYECKUX PEAKIINA;
MPOTHO3UPOBATh  CBOMCTBAa BEHIECTB B  3aBUCUMOCTH OT  HUX
KaueCTBEHHOI'0 COCTaBa, BO3MOXKHOCTH TMPOTEKAHUS XUMHUYECKUX
NpeBpalieHUil B pa3INYHbIX YCIOBUSX;

BBIYUCIISITh OTHOCUTENIBHYIO MOJEKYJISIPHYIO M MOJSIPHYIO MAaccChl
BEIIECTB, MAacCOBYIO JIOJIO0 XHMMHYECKOrO »3JeMeHTa 1o (opmyie
COEJIMHEHHMS, MAaCCOBYIO JIOJNIIO BEIIECTBA B PAacTBOpPE, IMPOBOJIUTH
pacy€Thl MO YPAaBHEHUIO XUMHUECKON peaKkiini;

INPUMEHSTh OCHOBHBIE OINEpPAIUU MBICIUTEIBHON JACITEIbHOCTH —
aHaIu3 M CHUHTE3, CpaBHEHUE, O0000IEeHHe, CHUCTEMATU3AIHIO,
KJIacCU(DUKAIMIO, BBISIBIICHUE MPUYUHHO-CIICICTBEHHBIX CBS3EH — ISt
U3Y4YEHHUsI CBOMCTB BEIHIECTB M XUMHYECKUX PEAKIUM, €CTECTBEHHO-
HAay4YHbIE  METOABl  MO3HAHUS —  HAOJIOJIEHUE,  U3MEpEHUE,
MOJICJIMPOBAHUE, IKCIIEPUMEHT (peasIbHbI U MBICIICHHBIN);

CIEN0BAaTh MpaBWJaM  I[OJb30BAHUS XMMHUYECKOM MOCYyIOW U
Ja00paTOpHBIM 000pYAOBaHMEM, a TaKXe IMpaBwiaM oOOpalleHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIMSMU 1O BBHITIOJIHEHUIO
Ja00paTOPHBIX XUMUYECKUX OIBITOB IO TMOJYYEHHUIO M COOMPaHHUIO
razo00pa3HbIX BEIIECTB (BOJOPOJAa M KHUCIOPOJAA), MPUTOTOBICHUIO
pacTBOPOB C  OMNPEAENEHHOM MAcCOBOM JOJIEH PACTBOPEHHOIO
BEIECTBA, IJIAHUPOBATHh U MPOBOAUTH XUMHUYECKUE IKCIEPUMEHTHI IO
pacno3HaBaHHUIO PACTBOPOB MIENOYEH UM  KHCIOT C IOMOIIBIO
UHANKATOPOB (JTakMyC, (peHo(PpTanenH, METUIOPAHXK U IpyTHUe).

KOHIly 0OyuyeHus B 9 KJjiacce NpeIMETHbIE pe3yJbTaTbl Ha 0a30BOM

YPOBHE JJOJDKHBI OTPAKaTh CHOPMUPOBAHHOCTD Y 00YHaIOIIMXCS YMCHHIA:

pacKpbIBaTh CMBICT OCHOBHBIX XUMHUYECKUX TMOHSATHN: XUMUYECKUU
JJIEMEHT, aTOM, MOJEKYJa, MOH, KaTHOH, aHWOH, NMPOCTOE BEIIECTBO,
CJI0’)KHO€ BEILECTBO, BAJIEHTHOCTb, JIEKTPOOTPULATEIBHOCTD, CTEIECHb
OKHCIICHHS, XHMHMYECKas peakuus, XUMHUYECKass CBs3b, TEIUIOBON
3 dexT peakiuu, MOJIb, MOJAPHBIA OOBEM, PACTBOP, AJIEKTPOJIUTHI,
HEAJIEKTPOJIUTHI, JJIEKTPOJUTHYECKAs AUCCOLMANMSA, PEAKINH UOHHOTO
oOMEHa, KaTajau3arop, XHWMHUYECKOE paBHOBECHE, OOpaTHUMble H
HEeOoOpaTUMBbIE PEAKIUHU, OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIE PEAKIIHH,
OKHCIIUTENb, BOCCTAHOBUTENIb, OKHUCIEHHE W  BOCCTAHOBIICHHE,
ajuioTponusi, aM(OTepHOCTh, XUMHUUYECKas CBs3b (KOBaJ€HTHas,
WOHHAsl, METaJUINYeCcKas), KpPUCTAIMYECKass pemeETKa, KOppo3us
METaJUIOB, CIUIABbI, CKOPOCTh XHWMHMYECKOM pEaKIUH, MPEeaeIbHO
nonycrumas koHnentpauus [IJIK Bemectsa;

WUTIOCTPUPOBAaTh B3aMMOCBA3b OCHOBHBIX XHMUYECKHUX TOHATHA U
MPUMEHSTH 3TU OHSTHUS MPU ONMKUCAHUU BEUIECTB U UX MPEBPAIICHUI;
UCIOJIb30BaTh XMMHUYECKYIO CHMBOJIMKY JJIsi COCTaBJIEHHS (opmyi
BEILIECTB U YPABHEHUN XUMHUECKUX PEAKIIUN;

ONpENENATh BAJIEHTHOCTh M CTENEHb OKHUCIEHUS XUMHUYECKUX
JJIEMEHTOB B COEAMHEHHSX PAa3JIMYHOTO COCTaBa, IPUHALIEKHOCTh
BEUIECTB K OMNpPEAeNIEHHOMY KJIacCy COEAUHEHUN Mo ¢opmyrnam, BHJ
XUMHUYECKON CBsA3M (KOBaJ€HTHasi, HWOHHAs, MeTauInyeckas) B



HEOPTaHWYECKUX COCNMHEHUSX, 3apsA]] HOHA 10 XUMUYEeCKoi (opmye,
XapakTep cpeAbl B BOAHBIX PAaCTBOpPAX HEOPTaHMUECKHX COCIUHEHHM,
TUT KPUCTAJUTMIECKON PEMIETKH KOHKPETHOTO BEUIECTBA;

packpbiBath cMmbich llepuogmueckoro 3akona J[. M. MenpeneeBa u
JEMOHCTPUPOBATh €ro MOHMMAaHWE: OMHUCHIBATH M XapaKTepHU30BaTh
Tabnuuayto Gopmy [lepuoandeckoit cHCTEMbl XUMUYECKUX DJIEMEHTOB:
pasznuyaTh MOHATUS «IJIaBHas moArpynmna (A-rpymnmna)» u «noOodHas
noarpynna (b-rpynma)», Mansie ¥ OOJbIINE TEPUOABI, COOTHOCHUTH
0003HAaYEHUs, KOTOpPHIE HMEIOTCS B MEPUOAMYECKOM Tabmuue, ¢
YUCJIOBBIMHA ~ XapaKTEPUCTUKAMH CTPOCHHS AaTOMOB XHMHYECKHUX
AJIEMEHTOB (COoCTaB U 3apsl sApa, OOIIee YUCIO AJIEKTPOHOB U
pacrpeneneHue HUX M0 AJIEKTPOHHBIM CJ0siM), OOBSICHATH OO0IIue
3aKOHOMEPHOCTH B U3MEHEHHUH CBOICTB DJIEMEHTOB M MX COCIMHEHUH B
npesenax MajbIX MEPUO0B U TJABHBIX MOATPYII C y4ETOM CTPOCHUS
UX aTOMOB,;

KJIacCHQUIMPOBATh  XUMHUYECKHE  DJIIEMEHTBhl,  HEOpPraHHYECKHe
BEIIECTBA, XUMUYECKHE PEAKINU (IO YUCTY M COCTaBY YJacTBYIOIIUX B
peaklMM BEUIECTB, MO TEIIOBOMY 3(PQEKTy, 10 U3MEHEHUIO CTeNeHEeN
OKHCIICHUSI XUMUYECKUX JIEMEHTOB);

XapaKkTepu30BaTh (OMUCHIBATH) OOIIME U CHEHU(PUUECKUE XUMUYECKUE
CBOMCTBA TPOCTBIX U CIOKHBIX BEIIECTB, MOATBEPXKAAsl OMHCAHUE
IpUMEpaMH MOJICKYJIIPHBIX M MOHHBIX YPAaBHCHHH COOTBETCTBYIOITUX
XUMHYECKUX PEaKIIUK;

COCTaBJIATh YPAaBHEHUS DSJEKTPOJIMTHYECKONW JMCCOUMALUUA KHUCIIOT,
HIEJIOYEH W COJIEW, IOJIHBIE W COKpAIIEHHBIE YPAaBHEHUS pPEaKLM
MOHHOTO  OOMEHa, ypaBHEHHUS  pPEaKIHi,  MOATBEPKIAIOIINX
CYIIECTBOBAHHE T€HETUYECKOW CBS3M MEXKIY BEIIECTBAMHU Pa3IUIHBIX
KJIACCOB;

pPacKpbIBaTh CYIIHOCTh OKHCIHTEIHbHO-BOCCTAHOBUTEIBHBIX PEAKIUI
MOCPEJCTBOM COCTABIICHHUSI 3JIEKTPOHHOr0 OajaHca 3TUX PEaKUUid;
NPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTU OT MX CTPOCHHS,
BO3MOXHOCTH TPOTEKAHUS XUMHYECKUX IPEBPAIICHUN B Pa3IMUHBIX
YCIIOBUSX;

BBIUMCIISITH OTHOCUTENBHYIO MOJEKYISIPHYIO M MOJSIPHYIO MAaccChl
BEIIECTB, MAacCOBYIO JIOJI0 XHMMHYECKOrO »>JeMeHTa 1o (opmyie
COEJIMHEHHS, MAaCCOBYIO JIOJIIO BEIECTBA B PAacTBOpPE, IMPOBOJUTH
pacd€Thl IO YpaBHEHUIO XUMUYECKON PEAKINN;

coO0aTh  OpaBWIa  MOJb30BAaHUS  XMMHUYECKOW TOCYIOM U
7a00paToOpHBIM 000pYJOBAaHMEM, a TaKXKe IpaBujia oOpalieHus C
BCIIECTBAMH B COOTBETCTBHM C WHCTPYKIUSIMH TI0 BBIMOJTHEHUIO
1a00paTOPHBIX XWMHUYECKUX OTBITOB MO MOJYYECHHUI0O U COOMPAHUIO
ra3000pa3HbIX BEMIECTB (aMMHAaKa U YIIIEKUCIIOro rasa);

OPOBOAUTH  PEAKIMH, TOATBEPKIAIONINE KauyeCTBEHHBIH COCTaB
pPa3IUYHBIX BEIIECTB: pPACIO3HABATH OIBITHBIM MYTEM  XJIOPHI-,
Opomun-, wuoaua-, kapobonatr-, ¢ocdar-, cuwimkar-, cyiabdar-,
THAPOKCUI-UOHBI, KATHOHBI aMMOHHUS M WOHBI M3yYEHHBIX METAJIIOB,
NPUCYTCTBYIOIINE B BOJHBIX PACTBOPaX HEOPTAHUYECKUX BEIECTB;
NPUMEHATh OCHOBHBIC OIEPAllMA MBICTUTEILHON JICITCIBHOCTH —
aHaIu3 M CUHTE3, CpaBHEHUE, 0000IleHHe, CHUCTEMaTU3allUIo,
BEISIBJICHUE TIPUYNHHO-CIICICTBEHHBIX CBSI3CH — JUIA M3Y4YEHUSI CBOWCTB
BEIIECTB M XUMHUYECKHUX pEaKIMH, eCTeCTBEHHO-HAyYHBIE METOIbI



NO3HaHUsl — HAOJIOJIEHUuEe, U3MEPEHUE, MOJIEIUPOBAHHUE, SKCIEPUMEHT
(peanbHbIN 151 MBICJICHHBIH).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
HauMmeHnoBanue KoaudecTBo yacoB
Ne DJIeKTpOHHBbIe (LM (]POBHIE)
pa3/ie/ioB U TEM Konrpoabnbie IpakTnyeckne
n/n Bcero o0pa3oBaTe/ibHbIE PeCypChl
MporpamMmbl padoThI padoThI
Pazpea 1. IlepBonavajibHble XUMHUYECKHE OHATHS
XuMus — BaKHas
11 00J1aCcTh €CTeCTBO3HAHUS 5 ) bubmuorexa [IOK
' Y IPAKTUYECKOU https://m.edsoo.ru/7f41837¢
JIeSITeIbHOCTH YeJIOBEKa
12 BemecTBa u xuMuueckue 5 i Bbu6nuorexa LIOK
' peakuuu https://m.edsoo.ru/7f41837¢
Uroro no pazgeny 20
Paznen 2. BaxkHeiine npeacTaBuTe i HEOPraHU4eCKUX BellecTB
)1 Boznyx. Kucmopo. 6 bubnmoreka [JOK
' ITonstue 00 okcumax https://m.edsoo.ru/7f41837¢
59 Bonopon.Ilonstre o g 1 bu6nmoreka [JOK
' KHUCJIOTaX U COJISIX https://m.edsoo.ru/7f41837¢
)3 Bopna. PactBopsl. 5 1 | bu6nnorexa [JOK
' [TousaTue 00 OCHOBaHUIX https://m.edsoo.ru/7f41837¢
OCHOBHBIE KJIaCChI
Bbu6nuorexa LIOK
24 HEOPraHU4YECKUX 11 1 1

COEIUHEHNN

https://m.edsoo.ru/7f41837¢



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

Uroro no pazneny 30

Pazpnen 3. Ilepnonnueckuii 3axkon u [lepuoguyeckas cucrema xumnueckux 3jeMeHToB /I. . MenneneeBa. CTpoeHne aToMOB.
Xumnueckasi ¢Bsi3b. OKHCINTEIbHO-BOCCTAHOBUTEIbHbIE PeAKIMU

[Iepuoanueckuii 3aKOH U
[lepnonnueckas cucrtema
3.1 XUMUYECKHX JIEMEHTOB 7
. . Menneneesa.
CrpoeHune aToma

bu6nmmoreka [IOK
https://m.edsoo.ru/7f41837¢

XUMHUYECKas CBA3b.

39 OKuCIUTENbHO- g ) bu6mmorexa [IOK
BOCCTAHOBUTEIILHBIC https://m.edsoo.ru/7f41837¢
peaxiuu

Hroro no paszery 15 Et?fs?;;f;siggifm 837¢
PesepBHOE BpeMms 3 bu6nmorexa [JOK

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

YACOB IO IIPOTPAMME 68 4 5



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

9 KUIIACC

HauMeHnoBaHue KouunyecTBo 4acoB
Ne JaekTpoHHbIe (LM (poBbIE)
pa3iejioB M TeM KouTposabHbie IIpakTHyeckune
n/n Bcero o0pa3oBaTe/ibHbIE PECYPCHI
NporpaMMsbl padoThI padoThI
Paznen 1. BemmecTtBo 1 XUMHYeCKHE PeaKkI U
[ToBTOpEHUE 1
L1 yrayOsieHne 3HaHUH 5 ! bubnmnoreka [JOK
’ OCHOBHBIX Pa3/IeiioB https://m.edsoo.ru/7f41a636
Kypca 8 kiacca
OcCHOBHBIE
1.2 3aKOHOMEPHOCTH 4 brbmrorexa LIOK
' p . https://m.edsoo.ru/7f41a636
XUMHYECKUX PeaKInid
DJIEKTPOIUTHYECKAS
13 UCCOIALN. g ! 1 bu6nuorexa LIOK
' XUMUYECKUE PEAKIIUU B https://m.edsoo.ru/7f41a636
pactBopax
Uroro no pazneny 17
Paznen 2. HemeTasibl U MX coeIMHEHUSI
OO01mmas xapakTeprucTrKa
P P bubmuorexa [IOK
2.1 XAMHUYECKHUX 3JICMECHTOB 4 1
https://m.edsoo.ru/7f41a636
VIIA-rpynmnsl. I'anorensl
OO6m1as XxapakTepUCTHKA
P P bu6nunorexa [IOK
2.2 XAMHYECKHX DJIEMCHTOB 6

VIA-rpynnel. Cepa u eé

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

COETMHECHUS
OOmras xapakTepuCcTHKa
)3 XAMHUYECKHUX 3JIEMEHTOB . bu6mmoreka [IOK
' VA-rpynmsl. A3or, https://m.edsoo.ru/7f41a636
dbochop 1 ux coenMHECHHS
OO6m1as XxapakTepUCTUKA
XUMHYECKHUX JIEMEHTOB Eub 10K
noIMoTEKA
2.4 IVA- .Y
P }iHHH riepoaH 8 https://m.edsoo.ru/7f41a636
KPEMHHI U UX
COETMHEHUS
Uroro no pazneny 25
Pa3zgen 3. Merasuibl M HX COeTHHEHUS
31 OO6mue cBoicTBa 4 bubmuorexa [IOK
' METaJIJIOB https://m.edsoo.ru/7f41a636
39 Baknetinme MeTaisl 1 16 bubmuorexa [IOK
' UX COCAUHCHUS https://m.edsoo.ru/7f41a636
Uroro no pazgeny 20
Paznen 4. Xumus 1 okpyskamomas cpeaa
41 BemectBa u Marepuasi B 3 Bbu6nuorexa LIOK
' JKA3HH Y€JI0BEKA https://m.edsoo.ru/7f41a636
Uroro no pazgeny 3
Pe3epBHoe BpeMst 3 bubnworeka LIOK
p p 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

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68







IHOYPOYHOE IIVTAHUPOBAHHUE

8 KUIACC
N KommnuecrBo yacos
DJIeKTPOHHBIE
n Hara nugposbIe
/ Tema ypoka KonTpoiabnsbie IIpakTnyeckue
Bcero U3yYeHHUs o0pa3oBaTtejibHbIE
padoTsbI padoTsI
n pecypchbl
[Tpeamet xumun. Pons xumuu B but6mmoreka [IOK
| JKA3HU yesoBeka. Tena u 1 https://m.edsoo.ru/ff0d21
BCIECTBA 0Oc
but6mmoreka [IOK
[TonaTue o MeTo1ax MO3HAHUS B
2 1 https://m.edsoo.ru/ff0d22
XUMHH
e
[paktuyeckas padora Ne 1
but6mmoreka [IOK
«[IpaBuna paboTsl B 1a6OpaTopuu
3 . 1 https://m.edsoo.ru/ff0d23
Y IPUEMBI 00pAIIICHUS C de
1a00paTOPHBIM 000PYTOBAHUEM) T
but6mmoreka [IOK
YucThle BelecTBa U CMECH.
4 . 1 https://m.edsoo.ru/ff0d26
CrniocoOblI pazenenus cmeceit ca
[IpakTueckas padora Ne 2 bubmuoreka [IOK
5 «Paznenenue cMeceit (Ha mpumepe 1 https://m.edsoo.ru/ff0d28
OUYMCTKHU TTOBAPEHHOM COJIN)» c8
6 ATOMBI U MOJIEKYJIBI | Bubmmorexa LIOK
https://m.edsoo.ru/ff0d2a



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

6¢

XUMHYECKUE DJIEMEHTBI. 3HAKU bubmoreka [IOK
7 (CUMBOJIBI) XHMHYECKUX https://m.edsoo.ru/ff0d2b
3JIEMEHTOB e8
but6mmoreka [JOK
8 [IpocThle U ClIOkKHBIE BEIIECTBA https://m.edsoo.ru/ff0d2a
6¢
but6mmoreka [IOK
9 ATOMHO-MOJIEKYJISIPHOE YUEHUE https://m.edsoo.ru/ff0d2d
50
3aK0H OCTOSIHCTBA COCTaBa
BelIeCTB. XuUMuueckas hopmyia bubmorexa HOK
10 ) pMyIa- https://m.edsoo.ru/ff0d2ea
BaneHTHOCTh aTOMOB o
XUMUYECKHUX AJIEMEHTOB -
OTHocUTEeNbHAs aTOMHAs Macca. bubmuorexa [JOK
11 | OtHOcHUTeNbHAs MOJEKYIIPHAS https://m.edsoo.ru/ff0d32
macca 3¢
but6mmoreka [IOK
MaccoBast 107151 XUMHYECKOT0
12 https://m.edsoo.ru/ff0d35
3JIEMEHTAa B COCAMHEHUH 0c
KonuuectBo BemniectBa. MoJib. bubmiorexa HOK
13 https://m.edsoo.ru/ff0d52
Momnsipnas macca 30
bubmoreka [IOK
®dusznueckue 1 XUMHICCKUE
14 https://m.edsoo.ru/ff0d37f
SABJICHUS. XUMUYECKast pEaKIIHs .
15 | Ilpu3Haku U yciioBUS NPOTEKAHUA bubnuorexa [LIOK



https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d37fa

XUMHYECKHUX PEaKLUn

https://m.edsoo.ru/ff0d3a
16

3aKOH COXpaHEHUS MAaCChl bubnuorexa [LIOK
16 | BemecTB. XUMHUECKUE https://m.edsoo.ru/ff0d3b
YpaBHEHUS 88
BrIunciieHust KoJn4uecTBa, MacChl bubnuorexa [JOK
17 | BemecTBa MO ypaBHEHUAM https://m.edsoo.ru/ff0d57
XUMHYECKUX PEaKIunii 08
Knaccudukanmst XaMUIeCKIX
€aKIui (COeTUHCHUS buomorera [IOK
1g | Peat A : https://m.edsoo.r/ff0d33
pa3oXKEeHUs, 3aMEeIlCHUs, 4
obmeHa) B
M. B. JIoMOHOCOB — y4€HBIii- bubnuoreka [JOK
19 | osuHuuknoneauct. O6061IeHNE U https://m.edsoo.ru/ff0d40
cucTeMaTH3aIMsI 3HaHWI c4
KonTponbnas padora Nel o teme bubmuoreka [IOK
20 | «BemecTBa U XUMUYECKHE https://m.edsoo.ru/ff0d42
pCaKIum» 90
Bo3nyx — cmech razos. CoctaB bu6mmoreka [JOK
21 | Bosayxa. Kucnopog — snemeHT u https://m.edsoo.ru/ff0d44
npocToe BemectBo. O304 8¢
Ou3nyecKkue 1 XUMUIECKHIe
N bubmuoreka [JOK
CBOMCTBA KUCJIOPOa (peakiuuu
22 https://m.edsoo.ru/ff0d46
OKucJeHus, ropenue). [lonsatue 14
00 okcuaax T
23 | Cnoco0bl NOTY4EHUs KUCIOpOia bubnuorexa LIOK



https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614

B JIabOpaTopuu https://m.edsoo.ru/ff0d49
MPOMBIIUIEHHOCTH. [IpumeHeHue 7a
KHCII0po/ia
TemnoBoii 3 ekt xumudeckon
peakiluu, MOHATUE O bu6muoreka [IOK
24 | TEpMOXMMHYECKOM YPaBHEHUH, https://m.edsoo.ru/ff0d47
9K30- ¥ SHJOTEPMHUIECKUX 90
peaxkusax
TomnuBo (HeTh, Yroiab U METaH). bu6mmoreka [IOK
25 | 3arpsi3HEeHHE BO3/1yXa, CIIOCOOBI https://m.edsoo.ru/ff0d4c
€ro IPEIOTBPAICHHS 4a
[IpaxTrueckas padora Ne 3 o
teMme «IlonydyeHne u cobupanue bubmorexa HOK
26 i https://m.edsoo.ru/ff0d4ae
KHUCIIOPO/1a, U3YUEHUE eTO )
CBOMCTB» B
Bonopon — anemeHT u npocToe bu6mmoreka [IOK
27 | BemectBo. HaxoxaeHue B https://m.edsoo.ru/ff0d4d
IIPUPOJIE do
Ddu3ndecKue U XUMUYECCKUE but6mmoreka [IOK
28 | cBoiicTBa Bojopoja. [Ipumenenue https://m.edsoo.ru/ff0d4d
BOZIOpOJA do
bubmmoreka [JOK
29 | IloHsiTHE O KUCIOTAX U COJIAX https://m.edsoo.ru/ff0d50
d2
Cnioco0sI oTydeHust BOA0poaa B bubmorexa HOK
30 v P https://m.edsoo.ru/ff0d4d

nabopaTopun

do



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

[Ipaktuyeckas padota Ne 4 o

but6mmoreka [IOK
teme «Ilomydyenue u cobupanue
31 https://m.edsoo.ru/ff0d4f4
BOJZIOpPO/Ia, U3yUEHHUE €T0 5
CBOMCTB» -
ModnsipHblii 00BEM ra3oB. 3aKOH buomorera [IOK
32 https://m.edsoo.ru/ff0d54
ABoraapo
2e
Brrunciienns 00béMa, KOIHYECTBA
but6mmoreka [IOK
BEILIECTBA ra3a 1o ero U3BECTHOMY
33 https://m.edsoo.ru/ff0d55
KOJIMYECTBY BEIIECTBA WIIH a0
00BEMY T
Brerancierns 005EMOB Ta30B 110
bu6mmoreka [JOK
YpaBHEHUIO PEAKIIMH Ha OCHOBE
34 . . https://m.edsoo.ru/ff0d57
3aK0HA 00BEMHBIX OTHOIICHUI 08
razoB T
Bbubmmoreka [JOK
du3nyecKue 1 XUMHYECKHE
35 . https://m.edsoo.ru/ff0d58
CBOMCTBA BOJIBI
Ta
CoctaB ocHoBaHui. [lonstre 06 Eubmiorexa HOK
36 https://m.edsoo.ru/ff0d59
WHINKATOpax
e2
Bona xak pacTBopuTEIb.
bu6mmoreka [JOK
Hacelmennasle ¥ HEHACHIIICHHBIE
37 https://m.edsoo.ru/ff0d5b
pacTtBOpbl. MaccoBas 1015 40
BEIIIECTBA B PACTBOPE o
38 [Ipaktuyeckas padota Ne 5 o bu6nuorexa [IOK
teMe «lIpurorosienue pacTBOpoB https://m.edsoo.ru/ff0d5e



https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba

C OIpeAeNEHHON MacCOBOM 10JIEr
pPacTBOPEHHOTO BEIIECTBAY

ba

KonTponsnas padora Ne2 o teme bubmmorexa [IOK

39 https://m.edsoo.ru/ff0d63
«Kucnopoa. Bonopoa. Boxa» 47
OKCcHIBI: COCTAB, KIIACCU(DUKATIHS bubmmorexa HOK

40 ' ’ ’ https://m.edsoo.rw/ff0d66
HOMEHKJIaTypa

4e

[Toryyenue u xuMu4eCcKue bubnuorexa [JOK

41 | cBOMCTBA KHCIOTHEIX, OCHOBHBIX https://m.edsoo.ru/ff0d66
¥ aM(OTEPHBIX OKCUIOB 4e

bubmmoreka [IOK

OCHOBaHUS: COCTaB,

42 https://m.edsoo.ru/ff0d67
KJaccuuKalys, HOMEHKIIaTypa ca
[Tonydyenue n xuMHuuecKue bubmorexa HOK

43 qu . https://m.edsoo.ru/ff0d67
CBOICTBa OCHOBaHHIA c
Kucnotsi: cocta bubamorexa [IOK

44 ' ’ https://m.edsoo.ru/ff0dfee
KJIaccuukanus, HOMEHKIaTypa )
[lonydyenue u xuMHuuecKue bubmmorexa HOK

45 qu https://m.edsoo.ru/ff0dfee
CBOICTBA KUCIIOT 5
Conu (cpenHue): HOMEHKIIATypa, bubnuorexa [JOK

46 | cnocoOBI OTYYCHHSI, https://m.edsoo.ru/00ad94
XMMHYECKUE CBOWCTBA 74

47 | Ilpaktuueckas padota Ne 6. bu6nmoreka [IOK



https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474

Pemenne 9KCIICPUMCHTAJIBHBIX
3aJa4 I10 TEMC «OcHOBHEIE
KJIaCChl HCOPraHNM4YCCKUX

https://m.edso00.ru/00ad9b
Tc

COEeIUHEHUI
I'eneTnueckas CBA3b MEXKIY bubnuorexa [JOK
48 | K1accaMu HEOPTaHUYECKUX https://m.edsoo.ru/00ad9a
COCJTMHECHUM 50
O000111eHNE U CUCTEMATH3AIINS Bubmiorexa LIOK
49 . https://m.edsoo.ru/00ad9¢
3HAHHIA
b2
Kontpomnbnas padota Ne3 no reme bu6nuorexa [IOK
50 | "OcHOBHBIE KJIACCBI https://m.edsoo.ru/00ad9e
HEOPTraHUYECKUX COeqUHEHUI" la
[lepBbIe MONMBITKU
but6mmoreka [JOK
KJIaCCU(PUKAIINN XUMHUYECKUX
51 https://m.edsoo.ru/00ad9f
anemeHToB. [ToHsTHE O TpyIIax fa
CXOJIHBIX 3JIEMEHTOB -
[Iepuoanueckuii 3aKOH U
but6mmoreka [IOK
[lepuoanueckas cucrema
52 https://m.edsoo.ru/00ada5
XUMHUYeCKHX 3y1eMeHToB J[. 1. 2
MeHnseneesa B
bub6mmoreka [IOK
53 | Ilepuonasl, rpynimsl, HOATPYIIIIbI https://m.edsoo.ru/00ada5
2c
bubmmoreka [IOK
Ctpoenne atomoB. CocTaB
54 https://m.edsoo.ru/00ada3

aTOMHBIX s1ep. M30TOmBI

42



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

CtpoeHne IIeKTPOHHBIX

but6mmoreka [IOK
000JI0YEK aTOMOB DJIEMEHTOB
55 . https://m.edsoo.ru/00ada6
[lepuoanueckoii cucremsr /1. 1. be
MeHnneneeBa o
XapaKkTepuCcTHKa XUMUIECKOTO
but6mmoreka [IOK
dJIEMEHTA 110 €T0 MOJI0KEHUIO B
56 . https://m.edsoo.ru/00ada8
Ilepunonnueckoii cucreme /1. 1. 24
Meuneneesa _
3nauenue [lepuoanueckoro
bubmoreka [IOK
3aKOHA JIJIS PAa3BUTHS HAYKH U
57 https://m.edsoo.ru/00ada9
npaktuku. /. 1. MenneneeB — 6o
Y4E€HBIN, NEAArOr U IPaXKIaHUH -
but6mmoreka [IOK
DIIEKTPOOTPUIIATEIILHOCTh
58 https://m.edsoo.ru/00adaa
aTOMOB XMMHUUYECKHUX DJIEMEHTOB b8
bubmmoreka [IOK
59 | HonHasg xumudeckas CBI3b https://m.edsoo.ru/00adac
34
bu6nmoreka [JOK
KoBasentnas nonsipas
60 https://m.edsoo.ru/00adaa
XUMHAYECKAS CBI3h
b8
but6mmoreka [JOK
KoBanentnas HenossipHas
61 https://m.edsoo.ru/00adaa
XUMHUYECKAS CBSI3h
b9
but6mmoreka [IOK
62 | CreneHb OKHUCIECHUS https://m.edsoo.ru/00adae

28



https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adae28

Bbubmmoreka [JOK

OKHUCIIUTENBHO-
63 1 https://m.edsoo.ru/00adb0
BOCCTAHOBUTEJILHBIE PEAKIIUU 16
bu6mmoreka [JOK
64 OKHUCIIUTEIN U BOCCTAHOBUTEIU 1 https://m.edsoo.ru/00adb0
76
KoHTtponbHas padota Ne4 o teme Bbubmmoreka ITOK
65 | «CrpoeHue aToma. XumMuueckas 1 https://m.edsoo.ru/00adb4
CBA3b» 86
. but6mmoreka [IOK
PesepsHEbIi ypok. O0001IIEHNE U
66 p P \],H 1 https://m.edsoo.ru/00adb3
cucTeEMaTHU3aNA 3HAHUI 3¢
. Bbubmmoreka [JOK
Pe3epBublii ypok. O0001IIEHHE 1
67 p P \],H 1 https://m.edsoo.ru/00ad9c
cucTeEMaTHU3aIA 3HAHNUI 0
. bu6nmoreka [JOK
PesepBHelii ypok. O0001IEHNE U
68 P M \I,H 1 https://m.edsoo.ru/ff0d61
cUCTEMAaTHU3aII 3HAHUI o
OBIIEE KOJIMYECTBO HACOB 68

I10 ITPOIT'PAMME



https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/ff0d61c6

9 KUIIACC

OCHOBHBIX Pa3JIelIOB Kypca
8 kimaccay»

Ne KosnmnuectBo yacos
DJIeKTPOHHBIE
Hara undgpoBbie
n | Tema ypoka Kontposbubie IpakTnyeckue
Bcero HU3yYeHHUs o0pa3oBaTe/bHbIE
/ padoThI padoThI
pecypchl
n
Ilepuonnueckuit 3aKoH.
butbmmoreka [IOK
[lepuoanueckas cucrema
1 1 https://m.edsoo.ru/00adb59
XHMHUYECKHUX dJIEMEeHTOB [I. .
. Menneneesa ]
3aKOHOMEPHOCTH B
. but6moreka [IOK
W3MEHEHUHU CBOWCTB
2 1 https://m.edsoo.ru/00adb6b
XUMUYECKHUX AJIIEMEHTOB p
MEPBBIX TPEX MIEPUOIOB -
Knaccudukanus u bu6nuoreka [IOK
3 HOMEHKJIaTypa 1 https://m.edsoo.ru/00adb7e
HEOPraHNYECKUX BEIIECTB 2
Bunpl xXuMU4ecKkou CBSI3U U butbmmoreka [IOK
4 THUIIBI KPUCTAJUIMYECKUX 1 https://m.edsoo.ru/00adbac
petéTok 6
Konrponsnas padora Nel
o TeMe «lloBTopenue u
5 yriyOJieHne 3HaHUHN 1 1



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

Knaccudukamms

bu6muoreka [IOK

6 XUMHUUYECKUX PEaKIui 1o https://m.edsoo.ru/00adbcb
Pa3IMYHBIM MPU3HAKAM 0
[Tonsarue o ckopocTn
. bu6muorexa [IOK
XUMUYECKON PEaKIIUU.
7 https://m.edsoo.ru/00adbe9
IToHsATHE O TOMOT€HHBIX U
a
TeTePOTEeHHBIX PEaKIUIX =
IloHATHE O XUMHUYECKOM
paBHOBecun. DaKTOpPHI,
Bbub6muoreka [IOK
BIIUSIOIINE HA CKOPOCTh
8 . https://m.edsoo.ru/00adc28
XUMHYECKON peaKIuu U .
[IOJIOKEHUE XUMHUYECKOTO -
paBHOBECHS
OKHCIIUTEIBHO- bu6muorexa [IOK
9 BOCCTAaHOBUTEIbHBIE https://m.edsoo.ru/00adcad
peakuun €
Teopus
. bu6muorexa [IOK
AIEKTPOIUTUICCKON
10 https://m.edsoo.ru/00adcd6
mucconuanmu. CUIbHBIE U g
c1a0ble AMEKTPOIUTHI -
Bbub6muoreka [IOK
HNonnble ypaBHEHUS
11 . https://m.edsoo.ru/00add44
peakiuit g
XUMHUYECKHE CBOMCTBA
. Bbub6muoreka [IOK
KHCJIOT ¥ OCHOBAHUI B
12 https://m.edsoo.ru/00add5d

CBETE MpeCTaBICHUI 00
BJIEKTPOJIUTUYECKON

8



https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8

AUcconuanuuu

XMMHYECKUE CBOVICTBA
coJyiell B CBETE

but6mmoreka [IOK

13 npeAcTaBiIeHU 00 https://m.edsoo.ru/00add8b
BJIEKTPOIUTUYECKON 2
IMCCOIMaIlnU
butbmmoreka [IOK
[TonsiTue o0 ruapoOIU3E
14 . https://m.edsoo.ru/00add9d
coleit
4
OGoG1wente 1 bubmuorexa [IOK
15 . https://m.edsoo.ru/00addd1
cUCTEMAaTH3aLUs 3HAHUN 5
[Ipaktuyeckas padota Ne 1.
but6mmoreka [IOK
«Pemrenue
16 https://m.edsoo.ru/00addbf
IKCTICPUMEHTAITBHBIX .
3amau» a
KonTponbhas padora Ne2
110 TEME
but6mmoreka [IOK
«DNEeKTPOIUTHYECKAS
17 https://m.edsoo.ru/00addec
JIUCCOIIAAIINSL. 0
XHUMUYECKUE PEAKIUH B -
pacTBopax»
OO0mast XxapakTEpUCTHKA
P P but6moreka [IOK
rajoreHoB. XUMHUYECKHE
18 . https://m.edsoo.ru/00addfe
CBOMCTBa Ha MpUMeEpe 5
XJiopa a
19 XnopoBoaopon. ComnsiHast but6mmoreka [IOK



https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2

KHUCIIOTa, XUMHUYCCKHC
CBOMCTBA, MOJTYYCHHE,
MIPUMEHEHHE

https://m.edsoo.ru/00adel 0
4

[Tpaktrueckas padota Ne 2
o teme «llonydyenue

bu6muorexa [IOK

20 . https://m.edsoo.ru/00ade34
COJISTHOU KHUCIIOTHI, ”
HU3y4CHUE €€ CBOWCTBY» -
Breruucnenus no
but6mmoreka [IOK
yYpaBHEHUSM XUMHYECKUX
21 . https://m.edsoo.ru/00ade48
peaKIuii, ecJii OAUH U3 g
peareHTOB JaH B U30BITKE B
but6mmoreka [IOK
OO01mas xapakTepucTHKa
22 https://m.edsoo.ru/00ade64
aneMeHTOB VIA-rpymimbl .
AnnorponHbie
MOAU(HUKAIIUHN CEPHI.
¢ P " bubnuorexa [JOK
Haxoxnenue cepol u e
23 . https://m.edsoo.ru/00ade64
COCTMHEHUH B IPUPOJIC. .
XUMUYECKUE CBOWCTBA B
cepbl
CepoBoi0opoj1, CTpPOCHHE, bubmuorexa [IOK
24 ¢bu3nvecKue 1 XUMHUYECKUE https://m.edsoo.ru/00ade80
CBOMCTBa 2
Oxcuppl cepsl. CepHas
Bbub6muoreka [IOK
KHUCJIOTa, GU3UYECKUE U
25 https://m.edsoo.ru/00adea2

XHUMHUYCCKHE CBOMCTBA,
MIPUMEHEHNE

8



https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adea28

XUMHYECKUE PEAKLINH,
Jexalue B OCHOBE
MIPOMBIIIUIEHHOTO CTI0c00a

but6mmoreka [IOK

26 | TOXY4YCHHS CEPHOU https://m.edsoo.ru/00adec8
KHUCJIOTBI. XUMHUYECKOE a
3arpsi3HEHUE OKPYKaroIIeh
Cpeabl COCTMHCHUSMHU CEPBI
Brruncienue MmaccoBoi bubmuorexa [JOK
27 JIOJIM BBIXOJ1a IIPOAYKTa https://m.edsoo.ru/00adec8
peaknuu a
OO6mras xapakTepucTUKa
3J€MEHTOB VA-Tpymibl. bu6nmoreka [IOK
28 | AB3oT, paclpocTpaHEHHE B https://m.edsoo.ru/00adeea
npupoje, Gu3ndecKue u 6
XHMHUYECKHE CBOMCTBA
Ammuak, ero ¢puznyeckue bubnuorexa [JOK
29 U XUMHUYECKHE CBOMCTBA, https://m.edsoo.ru/00adf00
MOJIyYeHHE U TPUMCHEHHUE 4
[Ipaktuyeckast padora Ne 3
o teme «llomydyenue bubmorexa OK
30 y https://m.edsoo.ru/00adf18
aMMHaKa, U3y4eHHUE ero 0
CBOWCTB» B
A3OTHast KUCJIO0Ta, €& but6mmoreka [IOK
31 ¢buznyeckrue u XUMHUYECKUe https://m.edsoo.ru/00adf30
CBOMCTBA 6
bubnuorexa [IOK
32 Hcnonb3zoBanue HUTPATOB B

https://m.edsoo.ru/00adf51



https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518

U COJIEW aMMOHMUS B
KauecTBE MUHEPATBHBIX
ynoOpeHuii. XuMHU4ecKoe
3arpsA3HEHUE OKPYXKarolen
CpeJlbl COETMHEHUSIMU
azoTa

|co

docdop. Oxeun docdopa
(V) u bochopnas kuciora,

butbmmoreka [IOK

33 https://m.edsoo.ru/00adf68
¢buznyeckre U XUMHUYECKUe .
CBOMCTBA, ITOJIy4CHUE -
Ucnonp3oBanue pochaton
B Kau€CTBE MUHEPAJIbHBIX bubnuorexa LIOK
34 | ynoOpenwuil. 3arps3HeHue https://m.edsoo.ru/00adfc2
MIPUPOJIHOM cpeibl 0
dbochatamu
VYraepon,
bu6muoreka [IOK
pacnpocTpaHeHHUE B
35 https://m.edsoo.ru/00adfd9
npupoze, Guzndeckue u .
XUMHUUYECKHUE CBOMCTBA -
Oxcunsl yriaepoaa, ux
¢buznyeckre u XUMUYECKUe bu6nuoreka [IOK
36 CBOMCTBA. DKOJIOTMYECKHE https://m.edsoo.ru/00adfeb
IpOo0JIEMBI, CBSI3aHHBIE C €
okcuaom yriepoaa (IV)
. Bbub6muoreka [IOK
VYronpHas Kuciora u eé
37 https://m.eds00.ru/00ae006

COJIN

C



https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae006c

[paktuyeckas padora Ne 4
no teme "[lonyuenue

but6mmoreka [IOK

38 YIJIEKHACIIOTO rasa. https://m.edsoo.ru/00ae027
KauecTBenHas peakuus Ha €
KapOoHaT-HOoH"
[lepBoHavaIbHBIC TOHATHUSA
but6moreka [IOK
00 OpraHNYeCcKUx
39 https://m.edsoo.ru/00ac054
BEIIECTBAX KaK O .
COEIMHEHUAX yriiepoaa h
. but6moreka [IOK
Kpemuuii u ero
40 https://m.edso0.ru/00ac080
COEUHEHMUS N
[IpaxkTrueckas pabora Ne 5.
Pemtenue
but6mmoreka [IOK
AKCHEPUMEHTAJIbHBIX 3aa4
41 N https://m.edsoo.ru/00aec0bf
o TeMe «Baxkueiiine 5
HEMETAJJIBI U UX N
COEIUHEHUS)Y
KonTponbhas pabora Ne3
. but6mmoreka [IOK
o teme «Bakueimnine
42 https://m.edsoo.ru/00ac0el
HEMETAJUILI U UX 9
COCIIMMHECHUS» -
OO6m1as xapakTepucTUKa
XAMUYECKHUX JJIEMEHTOB — but6mmoreka [IOK
43 MeTauioB. MeTtanandeckast https://m.edsoo.ru/00ac103

CBA3b U MCTAJIJIMYCCKasA

KpUCTAJNINYCCKaA peméTKa.

(&



https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e

dusnueckue cBoiicTBa
METAJIOB

XMMHYECKHE CBOVCTBA

but6mmoreka [IOK
METAJIJIOB.
44 . https://m.edsoo.ru/00ael 15
DIEeKTPOXUMHUIECCKUN PSIJ 6
HanpsHKEHUA METaJIOB -
OO6mue cnocoOnl
MOJIy4eHUS] METaJUIOB.
CmutaBel. Beraucienus mo bubmuorexa [JOK
45 YpPaBHEHUSM XUMUYECKUX https://m.edsoo.ru/00ael 15
pEeaKLHUii, €CJIM OJIUH U3 6
pEeareHTOB COJEPKUT
npuMecu
IlonsTue o Koppo3un bubmorera [IOK
46 pp https://m.edsoo.ru/00ac127
METAJIOB 8
but6mmoreka [IOK
47 IllemouyHbIe METAILIBI https://m.edsoo.ru/00ael4b
2
OKcHUObI U TUAPOKCHUIBI bubnmorexa LOK
48 P https://m.edsoo.ru/00ael4b
HATPUS U Kalus 5
[llerouHO3EeMeTBHBIC bubnuorexa [JOK
49 MeTauIbl — KaJdbIluHi U https://m.edsoo.ru/00aclSe
Maruui 8
50 Baxueiime coequHeHUs bubmuorexa [JOK

KaJIbII U

https://m.edsoo.ru/00ael S5e



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8

|co

O06001IeHNEe U

51
CHUCTeMaTH3alus 3HAHUI
. Bbub6muoreka [IOK
JKEcTKOCTEL BOOEI U
52 . https://m.edsoo.ru/00ac188
CIOCOOBI €€ yCTpaHEHUS 6
[Ipaktuyeckas padora Ne 6 bu6nuoreka [IOK
53 o Teme "KECTKOCTh BOABI https://m.edsoo.ru/00aelae
U MeTObI €€ yeTpaHeHus" 8
but6mmoreka [IOK
54 AJrOMUHMII https://m.edsoo.ru/00aelc6
4
AmdoTepHbIe CBOMCTBA bubmorexa HOK
55 https://m.edsoo.ru/00aelc6d
OKCHJIa ¥ THIIPOKCHIA 4
Bbub6muoreka [IOK
56 Keneszo https://m.edsoo.ru/00ae1d8
6
Oxkcunbl, THIPOKCUIBI U bu6muoreka [IOK
57 conmm xene3a (II) u sxenesa https://m.edsoo.ru/00ae35¢
(I11) 6
58 O06001IeHnEe U
CHCTEeMAaTH3aIis 3HaHUH
[IpaxTrueckas pabora Ne 7.
but6mmoreka [IOK
Pemenue
59 https://m.edsoo.ru/00ae3de

AKCHEPUMEHTAJIbHBIX 3a/a4
o teMe «Baxuenmnine

8



https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae3de8

MCTAJIJIbI U UX
COCIUHCHMA»

Brruucnenus no
YPAaBHEHUSM XUMHUYECKUX
pEeaKUHUii, €CJIM OJIUH U3
peareHTOB JaH B U30BITKE

but6mmoreka [IOK

60 https://m.edsoo.ru/00ael75
WJIU COJIEPKUT MPUMECH. 0
Borunciienus MaccoBoi -
JIOJIA BBIXOJIa TTPOJTYKTA
peakiu
61 O06001IeHNEe U
cHCTeMaTH3allus 3HaHUH
KonTponbHas padora Ne4
62 mo Teme «BaxkuHeiie
METAaJlIBl U UX
COCITUHCHUS
BemectBa u maTepuainsl B bubmuotexa [JOK
63 ITOBCETHEBHOM KU3HU https://m.edsoo.ru/00ae3f5
yeJIoBeKa 0
bu6mmoreka [IOK
XUMHUYECKOE 3arps3HEHNE
64 . https://m.edsoo.ru/00ae427
OKPY’KaIOIIEH CpeIbl 0
Bbub6muoreka [IOK
Ponb xumum B perenuu
65 https://m.edsoo.ru/00ae427
AKOJIOTMUYECKUX MPodIeM 0
66 PesepBHbIii YPOK. bu6nuoreka [IOK

O06001IEeH e U

https://m.edso00.ru/00aec0d0



https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a

cucTeMaTH3aIus 3HaHuH a
Pe3epBHbIil ypok. bubnuorexa LIOK

67 O0o001enue u 1 https://m.edsoo.ru/00adb33
CHCTeMaTH3aIs 3HaHUH c
Pe3epBHbIii ypoK. bubmuotexa [JOK

68 O0o001enue u 1 https://m.edsoo.ru/00ad9cb
cucTeMaTH3aIMs 3HaHUH 2

OBIIEE KOJIMYECTBO 68

YACOB I10 ITPOTPAMME



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




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIbBHOI'O ITPOIECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI LIS YYHEHUKA
* Xumus, 8 kiacc/ 'abpuensia O.C., OctpoymoB U.I'., Cnankos C.A.,
AxnmonepHoe obuiectBo «M3narenberBo «lIpocBemenue»

* Xumus, 9 kiacc/ 'abpuensu O.C., OctpoymoB U.I'., Cnagkos C.A.,

AxumonepHoe obuiectBo «M3marenbcrBo «lIpocBemenue»

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
UHTEPHET

https://resh.edu.ru/

http://school-collection.edu.ru/catalog/

https://edsoo.ru/

https://myschool.edu.ru/

https://sferum.ru/
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