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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1o XMMUM Ha YPOBHE OCHOBHOT'O 00IIero 00pa30BaHusl COCTaBIEHA
Ha OCHOBE TpEOOBAHMI K pe3ysbTaTaM OCBOEHHS OCHOBHOW 00pa3oBaTelIbHOU
MPOrpaMMbl OCHOBHOTO o0uiero odpaszoBanus, npeacrtaBieHHsix B @PI'OC OO0, a
TaKk’ke€ Ha OCHOBe (enepanbHONM pabodeil mporpaMMbl BOCIHUTAHHMS U C YYETOM
KOHLEMIMK MpenojaBaHusi ydyeOHOro mnpeaMera «XuMus» B 00pa30BaTEIbHBIX
opranusanusax Poccuiickon denepanuu.

[Iporpamma 1o Xxumuu Aa€T TpEACTaBICHHUE O LeAX, OOIel cTpaTreruu
oOy4deHHMsl, BOCIUTAHUS U Pa3BUTHS 00yYalOUIMXCsl CPeACTBAaMU y4eOHOro mpeaMera,
YCTaHABIMBAET 00s3aTeIbHOE MPEJAMETHOE  COJepKaHHe, IMpeaycCMaTpuBaeT
pacnpesiefieHue ero Mo KjaccaM M CTPYKTYpUPOBaHHE [0 pasjieliaM U TeMaM
OporpaMMbl 1O  XMMHH, OINpEAENseT KOJWYECTBEHHbIE U  KAaueCTBEHHbIE
XapaKTePUCTUKHU COJAEP)KAHUSA, PEKOMEHIAYEMYIO TOCIIEI0BATEIbHOCTh H3YUYEHUS
XUMHH C YYETOM MEXKIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JOTUKUA y4eOHOTO
nporecca, BO3PACTHBIX OCOOEHHOCTEH OO0ydalomuxcsi, OmNpeneisieT BO3MOKHOCTHU
npeaMera Ui peanu3aluud  TpeOOBaHUM K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0Opa3oBaTeIbHON MPOrpaMMbl HA YPOBHE OCHOBHOTO OOIIEr0 00pa3oBaHUs, a TaKkKe
TpeOOBaHUM K pe3ysibTaTaM 00yUYEHUSI XUMHUH Ha YPOBHE 1eJIel u3yueHus mpeamera u
OCHOBHBIX BHJIOB Y4e€OHO-TIO3HABATEIbHON JI€ATENFHOCTH OO0YyYalolerocs 1o
OCBOCHHUIO YUYEOHOTO COJEPIKaHMUS.

3HaHME XUMHUU CIYKUT OCHOBOM i (OPMHUPOBAHHMS MHUPOBO33PEHUS
o0y4aromierocsi, ero npeCTaBICHU 0 MaTepruaIbHOM €IMHCTBE MUPA, BAXKHYIO POJIb
urparot GopmMupyeMble XUMHEH MpeCTaBICHUS O B3aUMOIIPEBPAILICHUSIX SHEPTUU U
00 DSBOJIOIMHU BEHIECTB B NPHUPOJE, O MYTIX peHieHus TI00aJbHBIX IPoOIeM
YCTOWYMBOTO PA3BUTHUSL YEJIOBEUECTBA — CHIPhEBOM, DYHEPreTUUYECKOW, MHUILECBOU U
HKOJIOTUYECKOM 0€30MacHOCTH, MPOOIIeM 31paBOOXPAHEHUS.

N3yuenune xumuu:

CHOCOOCTBYET peanu3aiii BO3MOXHOCTEH Il CaMOPa3BUTHSI U (POPMUPOBAHUS
KyJbTYpbI INYHOCTH, €€ 0011el 1 PYyHKINOHATBHOW IPaMOTHOCTH;

BHOCUT BKJaJ B (OPMHUPOBAHWE MBIIIJICHUS W TBOPYECKUX CIIOCOOHOCTEN
OoOy4yarouMxcs, HaBBIKOB HMX  CAaMOCTOSATENbHOM  y4eOHOW  JeSITEeIbHOCTH,
OKCIIEPUMEHTAIBHBIX M  HCCIEAOBATEIBbCKUX YMEHHMI, HEOOXOJAMMBIX Kak B
MOBCETHEBHOM JKM3HHU, TaK ¥ B MPOPECCHOHATBHON 1eATEIbHOCTH;

3HAKOMHUT CO CHEHM(PUKONA HAYYHOTO MBILUICHMS, 3aKIaJblBA€T OCHOBBI
LEJIOCTHOTO B3IVI/1a HA €IMHCTBO MPUPOJBI U YEJIOBEKA, SIBISIETCS OTBETCTBEHHBIM
3TanoM B GOPMUPOBAHUHN €CTECTBEHHO-HAYYHON I'PaMOTHOCTH 00YyYaroIINUXCs;

CIOCOOCTBYEeT (DOPMHUPOBAHHUIO IIEHHOCTHOIO OTHOIIEHUS K €CTECTBEHHO-
Hay4YHbIM 3HAHUSM, K MPUPOJAE, K YEIOBEKY, BHOCUT CBOW BKJIaJl B 3KOJIOTMYECKOE
oOpa3zoBaHue 00YyUaOIINXCS.



JlanHble HampaBieHUS B OOyYEHUU XHMMHUHU OOECIEYUBAIOTCS CHEHUPUKON
colepkaHusi ~ y4eOHOro  mpeaMera,  KOTOPbIM  SIBIsIETCA — NEeAaroru4yecku
aJanTUPOBAHHBIM OTpaKeHHEM 0a30BOM HAyKHM XMMHUU Ha OIpPEAENIEHHOM 3Tare €€
pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOrO 00IIero oOpa3oBaHHsS OPUEHTUPOBAH Ha
OCBOCHHE OOYYAIONIMMHUCS CHUCTEMBbl TEPBOHAYAIBHBIX TOHSATUNA XHMHUHU, OCHOB
HEOPraHUYECKOM XUMHU U HEKOTOPBIX OTAEJIBHBIX 3HAYUMBIX MOHATUNA OPTraHUYECKON
XUMUHU.

Crpyktypa cojaepkKaHusl TpOrpaMMbl N0 XUMHUHM CPOPMHpPOBaHAa Ha OCHOBE
CUCTEMHOro mnoaxojna K €€ m3ydeHuro. CoaepKaHue CKIIAJIbIBA€TCS U3 CHUCTEMBI
MNOHATHI O XMMHYECKOM DJIEMEHTE U BEIIECTBE U CUCTEMBbI MOHATUH O XUMHYECKOU
peakiuu. OO0e O3THU  CUCTEMBI CTPYKTYpPHO OpTraHU30BaHbl MO MPUHITUIY
NOCJIEIOBATENIBHOTO PAa3BUTHSl 3HAHUN HAa OCHOBE TEOPETUYECKUX MPEJICTABICHUMN
Pa3HOro YpOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHUS KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepuognueckoro 3akoHa JI. 1. MeHeneeBa kak OCHOBHOTO 3aKOHA XUMUHU;

— YYE€HHUS O CTPOCHUHU aTOMa U XUMUUYECKOMN CBS3H;

— IpeJICTaBICHUMN 00 AMEKTPOIUTHUECKON AUCCOLMALIMY BEIIECTB B PACTBOPAX.

Teopernueckue 3HaHHUS  PAcCCMATPUBAIOTCS HAa  OCHOBE  AMIIMPUYECKHU
MOJIYYEHHBIX M OCMBICICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEIOBATEIBHO OT OJIHOTO
YPOBHS K JAPYrOMY, BBITIONHSA (PYHKIMU OOBSICHEHUS U MPOTHO3UPOBAHUSI CBOMCTB,
CTPOCHHSI U BO3MOKHOCTEH MPAKTUYECKOTO NMPUMEHEHUS U IMOIYYEHHUS H3y4aeMbIX
BEILECTB.

OcBoeHue  mporpaMMbl 1O  XHUMHH  CHOCOOCTBYeT  (hOPMHUPOBAHHIO
MPEJICTABIICHUS] O XUMHAYECKOW COCTaBJISAIOIICH HAYYHOU KAPTUHBI MUPA B JIOTUKE €€
CUCTEMHOW MPUPOJIbI, [IEHHOCTHOTO OTHOILIEHUS K HAYYHOMY 3HAHHUIO M METOJaM
NO03HaHMs B Hayke. M3yueHne XuMUH NPOUCXOAUT C MPUBJIICUCHUEM 3HAHUI U3 paHee
M3YYEHHBIX YU€OHBIX TpeaMeToB: «Okpyxatonuii Mupy, «buonorus. 5—7 kiacce» u
«®Dusnka. 7 Kaacey.

[Tpu u3ydeHnu XUMUU MPOUCXOAUT HOPMHUPOBAHNE 3HAHUN OCHOB XUMUYECKOMH
HAayKW KakK 00JIaCTH COBPEMEHHOTO E€CTECTBO3HAHUS, MPAKTHYECKOW IEATEITHHOCTU
YeJoBeKa M Kak OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KyJNbTYphl. 3ajada y4eOHOro
MpeaIMeTa COCTOUT B (POPMUPOBAHUU CUCTEMBI XUMUUYECKUX 3HAHUA — BaKHEHUIITUX
($akToOB, MOHATHI, 3aKOHOB W TEOPETUYECCKUX IMOJOKEHUHU, TOCTYIMHBIX 0000IEHUH
MHPOBO33PEHUYECKOT0 XapaKTepa, A3blKa HAyKH, B MIPUOOIIEHUN K HAYYHBIM METOIaM
MO3HAHUS TPU U3YYCHUW BEHIECTB W XUMHUYECKUX pEaKiuii, B (OPMHUPOBAHUU U
Pa3BUTHHU MO3HABATEIbHBIX YMEHUN U UX NPUMEHEHUH B y4E€OHO-TIO3HABATEIbHOU U
y4eOHO-HMCCIIE0BATENbCKOM  JESITEIbBHOCTH, OCBOCHHMUM MpaBWil  0O€30MacCHOI0
oOpallieHusl C BEUIECTBAMU B ITOBCEIHEBHOM KU3HMU.



[Ipy HU3yyeHUH XMMHHM Ha YpOBHE OCHOBHOIO OOIEro OOpa3OBaHMs BAKHOE
3HaYEHUE MPUOOPENIN TaKKE LI, KaK:

— (GOpMHpOBAaHHWE HWHTEJUIEKTYaJIbHO pPAa3BUTOM JMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYIHHUYECTBY, CAMOCTOSITEIBHOMY HPHUHITHIO pPELIECHUH,
CIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSIM KU3HU;

— HAIPaBJICHHOCTh 00yUYEHUsl Ha CUCTEMAaTH4EeCKOe MPUOOILEHHE 00yUYaoIUXCs
K CaMOCTOSTENIbHOM MO3HABATEIbHON AESITENIbHOCTH, HAYYHBIM METOJIaM IMO3HAHUS,
(GOpMUPYIOIIMM MOTHUBALIMIO U Pa3BUTHE CITIOCOOHOCTEHN K XUMMUH;

— o0ecreyeHue YCIOBUH, CHOCOOCTBYIOMIMX MPUOOPETEHUIO 00YyYarouuMuUcs
OMbITAa Pa3HOOOpPA3HOW JEATENBHOCTH, MO3HAHUS U CAMOIIO3HAHMS, KIIFOUEBBIX
HaBBIKOB (KJIIOUEBBIX KOMIIETEHIMI), HMMEIOIIMX YHUBEPCAIbHOE 3HA4YE€HHUE IS
Pa3TUYHbBIX BUAOB JIEATEILHOCTH;

— (QopmupoBanue o00meld (GYHKUIMOHAIBHOM U €CTECTBEHHO-HAYYHOM
IPaMOTHOCTH, B TOM YHCJI€ YMEHUN OOBSICHATH U OLIEHUBATH SIBICHUS OKPYKAIOIIETO
MUpPa, UCTIOIb3YS 3HAHUS U OTIBIT, OJyYCHHbIE MTPU U3YYCHUH XUMUHU, IPUMEHATh UX
IpU peIeHrH NpooJieM B MOBCETHEBHON KU3HU U TPYJIOBOM ESITEIbHOCTH;

— ¢opMHpOBaHUE Yy 00YYAIOUIUXCSI TYMAHUCTUYECKUX OTHOIICHHM, MOHUMAaHUS
[IEHHOCTH XMMHYECKUX 3HAHUM JUIsi BBIPAOOTKHU HKOJOTHMYECKH LEJIeco00pa3HOro
NOBe/IeHHs B OBITY M TPYAOBOM JESITEIILHOCTH B IIEJIIX COXPAHEHUS CBOETO 3/10POBBS
Y OKPYKaroIIed IPUPOJHOU CPELBIL;

— pa3BUTHE MOTHBAllUU K OOYYEHHIO, CIIOCOOHOCTEH K CAMOKOHTPOIIO U
CaMOBOCIIMTAHHIO HA OCHOBE YCBOCHUS O0IIEUEIOBEYECKUX IEHHOCTEH, TOTOBHOCTH K
OCO3HAHHOMY BBIOOPY MPOQ WIS U HAPABIEHHOCTH JTaJbHENIIIETO O0YUEeHHUS.

OO611ee YMCIIO YacoB, OTBEAEHHBIX IS U3YYEHUS! XUMUU HA YPOBHE OCHOBHOTO
obmero oOGpaszoBaHus, coctaBisieT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B
HeJeno), B 9 kiacce — 68 yacoB (2 yaca B HEZIEIIO).



COIEPKXAHUE OBYYEHUA

8 KUIACC

IlepBoHayaabHbIe XMMUYECKHE MOHATHS

[Ipenmer xumun. Posib XMMKM B )KU3HU 4YeslOBEKa. XMMUS B CUCTEME HayK. Tena
n BeuiectBa. PU3NUECKHE CBOWCTBA BEUIECTB. ATrpEraTHOE COCTOSIHUE BELIECTB.
[lonsiTue o MeTonax mMmo3HaHWS B XUMHHM. YucThie BemiectBa U cMmecu. CrocoOsl
pas3zelieHusl CMECEM.

ATOMBI W MOJIEKYJbl. XHUMHYECKHE HJIEeMEHThl. CHMBOIBI XHUMHUUYECKUX
31neMeHTOB. [IpocThie U CIIOKHBIE BElIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckas ¢opmysa. BaleHTHOCTh aTOMOB XUMUUYECKUX DJIEMEHTOB. 3aKOH
MOCTOSIHCTBAa cocTaBa BemnlecTB. OTHOcUTENbHAasE aToMHas Mmacca. OTHOCHUTENbHas
MOJIEKYJIgpHasi Macca. MaccoBast J0JIsl XUMHUYECKOTO JIEMEHTA B COEUHECHUH.

KomuuectBo BemectBa. Monb. MossipHas Macca. B3anMOCBSI3b KOJMYECTBA,
MaccChl ¥ Yhciia CTPYKTYPHBIX €IMHUI] BerecTBa. Pacuétel mo popMynam XUMUYECKUX
COECIMHEHUH.

DU3NYECKUEe M XMMHUYECKHUE SIBIICHUS. XUMHUYECKasi peakiusi U €€ MpU3HAKHU.
3aKOH COXpaHEHMsI MacChl BelecTB. XuWMHUYeckue ypaBHeHUsa. Kaccuduxanus
XUMUYECKUX peaKIuii (COequHEHUs, Pa3JIOKCHHS, 3aMEIIeHUs, 0OMEHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XHMHUYECKOUW TMOCYI0M, MpaBuiaMud padOThHl B Ja0OpaTOpPUU U
npuéMaMu oOpaleHus ¢ JIabopaTOpHBIM 00O0pYJAOBaHUEM, U3yUYCHHE U OIHUCAHUE
(br3UIECKUX CBOMCTB 00Pa3IOB HEOPTraHUYECKUX BEIIECTB, HaO0IeHHE (PU3UIECKUX
(nmnaBneHWE BOCKA, TasHUE JIbJla, pAacTUpaHUE caxapa B CTYIKE, KUIEHHUE |
KOHJICHCALMSl BOJIbl) U XHUMHUYECKUX (TOpPEHHE CBEYH, MPOKAIMBAHUE MEIHOM
IIPOBOJIOKH, B3aMMOJICCTBHE MeJIa ¢ KUCJIOTOMN) SBJICHUH, HAOIIOJIeHUE U ONMCAHKE
MPU3HAKOB MPOTEKaHUS XUMUYECKUX peakiuii (pa3yioxKEeHUe caxapa, B3auMOJICHCTBUE
CEpHOM KHCIIOTHI C XJopujaoM Oapus, paszioxenue ruapokcuaa meau (II) mpu
HarpeBaHWU, B3aUMOJICHCTBHE jXene3a ¢ pactBopoM conu menu (II), uzyuenuwe
crioco0O0B pa3ieNIeHus] CMECEH: C IIOMOIBI0 MarHuTa, (DMIIBTPOBAHKE, BHIIAPUBAHUE,
TUCTUJUIAIIS, XpoMaTorpadust, MpoBeICHHE OYMCTKH ITOBAPEHHOM COJIM, HAOJII0/ICHHE
Y OMMCAHUE PE3YIbTATOB MPOBEICHUS OIbITA, WJUTIOCTPUPYIOIIETO 3aKOH COXPAHEHUS
MaccChl, CO3/IaHUE MOJIeNIe MOJIEKYJ (IIapOCTEPHKHEBBIX).

BaxHeiluune npeacTaBuTe/Id HEOPraHMYECKUX BelleCTB

Bo3nyx — cMech razoB. CoctaB Bo3ayxa. Kuciopon — 3JI€MEHT M IPOCTOE
BemecTBO. HaxoxmeHre kucmopoja B mpupojie, GU3ndeckiue i XUMUIECKHUE CBOMCTBA
(peakuuu ropenus). Oxcunpl. Ilpumenenue kuciaoponga. CrnocoObl MOJyYEHUS
KHCJIOpO/ia B 1a00OpaTOPUHX U MIPOMBIIUICHHOCTH. KpyroBopoT KHCIOpOia B IPUPOJIE.
O30H — a/utoTpornHas Moau(UKaISI KUCIOPOa.



TeroBo# 3pPexkT XUMUUECKON peakuy, TEpPMOXUMHUYECKUE YPaBHEHUS, IK30-
U DHAOTEPMUYECKHUE pEeakUuH. TOIIMBO: Yrojb MU METaH. 3arpsA3HEHUE BO31yXa,
YCWJIEHHE MAPHUKOBOIO 3 Pekra, pazpyluieHue 030HOBOIO CIIOSL.

Bonopon — anemeHT u npoctoe BemecTBo. HaxoxkaeHne Bonopona B IpUpPOLE,
bu3nYecKue U XUMUYECKUE CBOICTBA, IPUMEHEHHE, CLIOCOOKI nmoyueHus. KucioTel u
COJIH.

Momnsipabiii 00BEM ra3oB. Pac4€Thl M0 XMMHUYECKUM YpaBHEHUSIM.

dusznueckue cBOMCTBa BOAbL. Boma kak pactBopurelib. PactBopel. Hackimennsie
Y HEHACBIIICHHBIE PacTBOpPbl. PacTBOPpMMOCTH BelIeCTB B Bojae. MaccoBasi 1oJist
BEILIECTBA B pacTBOpe. XUMHUUYECKHE CBOMCTBA BOAbl. OcHOBaHuUs. Poib pacTBOPOB B
OpUpoOJi€ W B JKU3HU 4YeloBeka. KpyroBopoT BOAbl B MNPUPOAE. 3arps3HEHUE
NpUPOAHBIX BOA. OXpaHa U OYMCTKA MPUPOJIHBIX BOJI.

Knaccudpuxanus nHeoprannueckux coeaunenuir. Oxcunapl. Knaccudukanms
OKCHJOB:  coieoOpa3yiomue  (OCHOBHBIE,  KHUCJIOTHble,  aM{(OTEepHBIE) U
HecosieoOpasyromue. HomeHnknatypa okcuoB. dusnyeckue U XUMUYECKUE CBONCTBA
okcui0B. [Tonydyenue okcuaoB.

OcHoBanms. Kraccudukaruss OCHOBaHUM: IIENIOYM UM HEPACTBOPHUMBIC
ocHoBaHMsl. HoMmeHknatypa ocHOBaHUW. DuU3WUECKHE W XUMHUYECKHE CBOMCTBA
ocHoBaHuil. [losrydeHrne OCHOBaHUI.

Kucnotel. Knaccudukamus kucior. Homenknarypa kucior. duszndeckue u
XUMHUYECKHE CBOWCTBA KHUCIOT. Psan akrtuBHoctm wmertamioB H. H. bekerosa.
[TonyyeHne KUCOT.

Comu. Homenknarypa coneil. @uU3MYECKME M XMMHYECKHE CBOMCTBA COJICH.
[Tomyuenue conen.

['eneTnyeckas cBA3b MEKy KJIAaCCAMU HEOPTaHUYECKUX COECITMHEHUM.

Xumuueckuit IKcnepumenm:

KaueCTBEHHOE OIPEJEICHUE COAEPKAHMS KUCIOpOJa B BO3JyXE, IMOIY4YEHHE,
coOupaHue, pacro3HaBaHWE W W3yYEHHWE CBOWCTB KHUCIOpPOJAa, HaOI0aeHNe
B3aUMOJICMCTBUS BEIECTB C KUCIOPOJIOM U yCIOBUS BOZHUKHOBEHHUS U MPEKPALLCHUS
ropeHus (moxapa), o3HaKOMJICHHE ¢ o0pasliaMu OKCHUJOB M OTHCAHHE UX CBOWCTB,
MOJIy4YeHHe, cOOMpaHue, pacrno3HaBaHUE M U3YyYEHHE CBOWMCTB BOAOpoOAa (TOpEeHHE),
B3auMojiciictBue Bojopoaa ¢ okcugom wMeau (II) (BO3MOXHO HCHOJIB30BaHUE
BUJICOMATEPHUAIOB), HAONIOJACHUE OOpa3lOB BEMIECTB KOJIWYECTBOM |  MOJb,
HccleI0BaHUEe 0COOCHHOCTEW PacCTBOPEHHUSI BEIIECTB C PA3IMUHON pACTBOPUMOCTHIO,
MIPUTOTOBJICHHE PACTBOPOB C OMNPEICIEHHON MACCOBOM JI0JI€d PACTBOPEHHOTO
BEIIIECTBA, B3aUMOJICHCTBUE BOJBI C MeTajlaMH (HATpUeM U KalbllueM) (BO3MOXKHO
MCIIOJIb30BAaHUE BHUJICOMATEPHANIOB), HWCCJIENIOBAaHUE OO0Opa3oB HEOPTaHMUYECKHUX
BEILIECTB PAa3JIMYHBIX KJIACCOB, HAOJIOJACHHWE W3MEHEHUsI OKPACKU HHAUKATOPOB B
pacTBOpax KHUCJIOT M Iesoueil, u3ydyeHue B3aumopeictBus okcuga menu (II) c



pacTBOPOM CEPHOM KHUCJIOTBI, KHCIOT C METa/ulaMH, PEaKLUNd HEeWTpaau3alui,
MOJy4YEHUE HEPACTBOPUMBIX OCHOBAHHWM, BBITECHEHHE OJTHOTO METaia JPYTUM U3
pacTBOpa COJIY, PELICHUE IKCIIEPUMEHTAIIBHBIX 3a7a4 N0 TeMe «BakHeHIne Kiracchl
HEOPraHUYECKUX COCTUHEHUI.

Hepuoanuecknii 3axkoH U Ilepuoanyeckas cucreMa XUMHYECKUX )JIEMEHTOB
A. U. MenngeneeBa. CtpoeHue aTtoMmoB. XumMuuyeckasi cBsi3b. OKHCJIUTEIbHO-
BOCCTAHOBUTEJbHbIC PeAKIUN

[lepBble MONMBITKYU KIacCU(DUKALIMN XUMUUYECKUX 1eMeHTOB. [loHsTHE O rpynmax
CXOJIHBIX DJJIEMEHTOB (II[EJIOUYHBIC M IIEJIOYHO3EMEJIbHBIE METaJUlbl, TaJOTCHBI,
WHEPTHBIE Ta3bl). OJIEMEHTHI, KOTOphlie 00pa3yloT aM@oTepHbIE OKCUIbI U
TUJPOKCHIBI.

[Tepunonnueckuit 3akoH. [lepuoguueckas cucrema XuMHu4YeCcKkux 3anemenToB 1. 1.
MenneneeBa. KopoTtkonepuonnas u miuHHONEepuomHas Gopmbl I[lepuognueckoit
cuctrembl xumuueckux osnemeHtoB . WM. MenaeneeBa. Ilepuoasl W rpynmsl.
DU3NYECKUN CMBICI MOPSIAKOBOTO HOMEpPA, HOMEPOB MEPHO/IA U TPYIIIIBI JIEMEHTA.

Crpoenue aromoB. CoctaB atoMHbIX sifiep. M3otomnbl. DnekTpoHbl. CTpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB TIepBhIX 20 XUMUYecKuX 1emMeHToB [leproanueckoit
cucrembl JI. WM. MenneneeBa. XapaKTepUCTUKAa XMMHYECKOTO 3JIEMEHTAa IO €ro
nonoxeHuto B llepuonnueckon cucreme /. 1. Menneneesa.

3aKOHOMEPHOCTH M3MEHEHUsl paguyca aTOMOB XUMHUYECKHUX DJIEMEHTOB,
METALINYECKUX U HEMETANINYECKUX CBOMCTB 110 TPYIIIaM U MEPUOJIaM.

3nauenue [lepumoamueckoro 3akoHa u llepuonnueckoil CUCTEMBI XMMUYECKUX
AJIEMEHTOB A pa3BUTUA Hayku W npaktuku. Jl. M. MenngeneeB — yyéHbli U
rpaXk1aHUH.

Xumuueckas cBsizb. KoBaneHTHas (modsipHass W HEMOJISIpHAsi)  CBSA3b.
DIEeKTPOOTPUIATEIBHOCTh XUMUUYECKUX 3JIEMEHTOB. lOHHAs CBS3b.

Crenenp okuciieHus. OKUCIUTEIbHO-BOCCTAHOBUTEINBbHBIE peakiuu. [Iporecchl
OKHUCJIEHUS U BOCCTaHOBJEHUA. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuit IKCnepumenm:

U3ydeHHe oO0pa3IoB BEHIECTB METAIOB W HEMETAIJIOB, B3aUMOJCHCTBUE
TUAPOKCHAA IMHKAa C pPAacTBOpaMHM KHCIOT M IIEJI0YEH, IPOBEACHHUE OIBITOB,
WJUTIOCTPUPYIOUIUX MPUMEPBI OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUi (TOpeHUE,
pEeaKIu pa3aoKEeHUs, COeAUHEHNUS).

Mexcnpeomemunie cea3u

Peanuzanus MexnpenMETHBIX CBS3€d NPU HM3YYEHHH XUMHM B & Kiacce
OCYILIECTBIISIETCS. Yepe3 UCIO0JIb30BaHUE KAaK OOIIUX €CTECTBEHHO-HAYUYHBIX MOHATHIM,
TaK Y MOHSATUM, SIBIAIOIINUXCS CUCTEMHBIMU JJIS1 OTACIBHBIX PEAMETOB €CTECTBEHHO-
HAay4YHOI'O IIUKJIA.



OO0mue ecTeCTBEHHO-HAay4YHbIE TMOHATHS: HAy4HbId (DaKkT, TUIOTE3a, TEOpus,
3aKOH, AaHaldu3, CHUHTE3, KiIaccupukanus, MEepUOAUYHOCTh, HAOJIOJICHHUE,
AKCIIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

dusuka: MaTepus, aToM, 3JEKTPOH, TPOTOH, HEUTPOH, UOH, HYKIIH]I, U30TOIIbI,
PaIMOaKTUBHOCTh, MOJICKYJA, SJIEKTPUUECKUU 3apsii, BEIIECTBO, TEJO, OOBEM,
arperatHoe COCTOSIHME BEIEeCTBa, ra3, (U3NMUECKUE BEJIMUYUHBI, €AUHUIIBI U3MEPEHUS,
KOCMOC, TIJIaHETHI, 3B€3/1b1, COJIHIIE.

buonorus: dorocuntes, apixanue, ouocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEpaIbl, TOPHbIE MOPOAbI, TOJE3HbIE
MCKOTIa€MbI€, TOILUIMBO, BOJIHBIE PECYPCHI.

9 KITIACC

BemecTBO 1 XMMHUYECKAsl peaKus

[Tepunonnueckuit 3akoH. [lepuoguueckas cucrema XuMru4Yeckux 3nemenToB 1. 1.
MengaeneeBa. CTpoeHue aTOMOB. 3aKOHOMEPHOCTHU B HW3MEHEHHUU CBOWCTB
XUMHUYECKHUX DJIEMEHTOB MEPBBIX TPEX NEPUOJIOB, KA, KAJIbIUS U UX COCIMHECHUI B
COOTBETCTBUH C MOJIOKEHHUEM AJIEMEHTOB B [leproinueckoi CUCTEME U CTPOCHUEM UX
aTOMOB.

CtpoeHue BellecTBa: BHUJBI XUMHUYECKOW CBsI3U. THUIBI KPUCTATUIMYECKUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BEILIECTBA OT TUIIA KPUCTAJINYECKON PEIIETKY U BU1A
XUMHUYECKOU CBSA3U.

Knaccudukanus um HOMEHKIATypa HEOPraHMYECKUX BEHIECTB. XUMHUYECKHE
CBOWMCTBAa BEIIECTB, OTHOCAIIMXCSA K Pa3JIMYHBIM KJJaccaM HEOPraHUYECKUX
COCMHEHUM, TEHETUYECKAs CBSI3b HEOPTaHUYECKUX BELIECTB.

Knaccuduxkanus XuMU4eCcKuX peakifil Mo pa3IudyHbIM MpU3HaKaM (10 YUCTy U
COCTaBY YYaCTBYIOIIMX B PEAKIIMU BEUIECTB, M0 TEIUIOBOMY 3P (HEKTY, 10 U3MEHEHHIO
CTETICHEH OKHUCIICHHS XHUMHYECKUX DJIEMEHTOB, MO OOpaTUMOCTH, IO YYaCTHUIO
KaTajan3aTopa). IK30- U SHIOTEPMUYECKHE PEAKLINH, TEPMOXUMUUYECKUE YPABHEHHUS.

[lorsitue o ckopoctn XxuMuUueckod peakiuu. [loHsTre 00 oOpaTUMBIX U
HEOOpaTUMBIX XUMUYECKHX peakiuusx. [[oHATHE O TOMOTEHHBIX W TETEPOTCHHBIX
peakuusx. Ilondarue o karanmuse. [loHATHE O XMMHUUYECKOM paBHOBeCHMU. DaKTOPBIL,
BIIMSIIOIIME HA CKOPOCTh XUMHUYECKOW pEAKIUMU U IMOJOKEHUE XHUMHUYECKOTO

paBHOBECHSL.
OKHUCIUTENBHO-BOCCTAHOBUTEIbHbBIE peaxkuuy, AIEKTPOHHBIN OayaHc
OKHCJIUTENTbHO-BOCCTAHOBUTEIBHOU pEaKUnH. CocraBienue YpaBHEHU

OKHUCJIMTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIMid ¢  HKCMOJb30BAaHHUEM  MeETojAa
3JIEKTPOHHOTO OajaHca.

Teopusi MEKTPOTUTUUECKON TUCCOLMAIIMHN. DIEKTPOIUTHI M HEIJICKTPOIUTHI.
Katvonbl, aHuoHpl. MeXaHU3M AUCCOLMAIIMA BEIIECTB C PA3IUYHBIMM BHIAMHU
XuMHU4ecKkon cBsa3u. CterneHs aucconuanuu. CHIbHBIE U cl1a0ble dJIEKTPOJIUTHI.



Peakiiuu roHHoro obmeHa. YClIoBUS MPOTEKAHUSI PEeaklUii MOHHOTO OOMEHa,
TIOJIHBIE U COKPAIIEHHBIE NOHHBIE YPaBHEHUS peakiuid. CBOMCTBA KUCIOT, OCHOBAHUI
U Collel B CBETe MNPEACTaBICHUH 00 BIEKTPOJUTUUYECKON IHCCOLMALUU.
KauecTBeHHbIe peakuiuu Ha MOHBL. [IoHATHE O THApPONM3E CONEN.

Xumuyeckuit IKCnepumenm:

O3HAaKOMJICHME C MOJEISAMH KPHUCTAUIMYECKUX PEIIETOK HEOPTraHWYECKUX
BEILIECTB — METAJVIOB M HEMETAJIJIOB (rpaduta 1 anmasa), CJI0KHBIX BEIIECTB (XJI0puia
HaTpusi), HCCIEIOBAHUE 3aBUCUMOCTU CKOPOCTH XUMHUYECKOW pPEaKIUh OT
BO3/ICHCTBUSA Pa3INYHbIX (DAKTOPOB, HCCIIEIOBAHUE HIIEKTPOIIPOBOJHOCTH PACTBOPOB
BEUIECTB, IMpollecca JHUCCOLMALMU KHUCJIOT, MIedoYed U  conedl  (BO3MOXKHO
UCIIOJIb30BAaHUE BHUJIEO MATEpPUANOB), MPOBEJACHUE OMNBITOB, WLIIOCTPUPYIOLIUX
NPU3HAKU MPOTEKAHUs PeaKuii HOHHOro oOMeHa (0O0pa3oBaHHUe OCajKa, BbIIEIECHUE
raza, oOpa3oBaHUE BObl), ONBITOB, WLIIOCTPUPYIOIIUX MPUMEPHI OKHUCIUTEIBHO-
BOCCTAHOBUTEIIBHBIX pEakUuid (TOpEeHHE, pEeaKUUH Pa3JIOKEHUS, COCIUHEHUS),
pacrno3HaBaHUE€ HEOPTaHMYECKUX BEIIECTB C MOMOIIBIO KAYECTBEHHBIX pEaKIMil Ha
WOHBI, PEIICHUE KCTIEPUMEHTAIBHBIX 3a]1a4.

HemeTtasyibl 4 MX COeTMHEHUSI

O6mast xapakTtepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOEHHSI aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (uanyeckue CBOMCTBA MPOCTHIX
BEIIECTB — TaJIOTeHOB. XUMHUUYECKHE CBOMCTBA Ha IpUMepe XJiopa (B3auMOAEHCTBUE C
MeTajulaMi, HeMeTaulaMH, IienoyaMu). XiiopoBogopon. CoinsiHas KHUCIIOTa,
XUMUYECKHE CBOMCTBA, NOJIy4YeHUE, IPUMEHEHUE. JIelicTBHE XJI0pa U XJIOPOBOIOPOIa
Ha OpraHu3M 4esoBeka. BaxkHelnne XJI0OpUIbl U UX HAXOXKIAEHUE B IPUPOJE.

O6mast xapakrtepuctuka 5371eMeHTOB VIA-rpynmbl. OCoOEHHOCTH CTPOCHUS
aTOMOB, XapakTepHble cTerneHu okucieHus. CtpoeHue U (HU3UUYECKHE CBOMCTBA
MPOCTHIX BEHIECTB — KUCIOPOJA U CePhl. AJUIOTPOITHBIE MOIU(DUKAIIMU KUCTIOPOaa U
cepbl. XuUMHUYeCcKue CcBoWcTBa cepbl. CepoBOAOPON, CTpoeHHE, (PU3NYECKHE U
XUMUYECKHe cBoicTBa. OKCUABI Cepbl Kak MPEACTABUTENN KHCIOTHBIX OKCHJIOB.
Cepnas kuciota, GU3NYECKUEe U XUMHUECKHE CBOMCTBA (OOIME KaK MpeCTaBUTENS
KJlacca KHCIOT W crnenuduieckrue). XUMUYECKUE PEaKluu, JeKallue B OCHOBE
MIPOMBIIIJIEHHOTO CIOc0o0a TMOJy4YeHHs] CEpHOW KHCIOThL. [IpuMeHeHue cepHoit
kucnoTel. Conm CcepHOM KHUCIOTHI, KAaueCTBEHHAs peakius Ha Cylb(aT-uoH.
Haxoxnenne ceppl M €€ COCNUMHEHUHW B NpUpoAe. XUMHUYECKOE 3arps3HCHUE
OKpY’Karouen cpeibl COETMHEHUSIMU Cepbl (KUCIOTHBIE T0K/IH, 3arpsA3HEHNUE BO3AyXa
1 BOJIOEMOB), CITOCOOBI €ro Mpe0TBPAICHHUS.

OO6mrast xapakTepucTuka dieMeHTOB VA-rpymnmbl. OCOOCHHOCTH CTPOCHHS
aTOMOB, XapaKTEPHbIE CTEICHU OKUCICHHUSA. A30T, PacHpOCTpaHEHUE B IPUPOJE,
du3nueckue U XxuMuueckue cpoiictBa. KpyroBopot azora B mnpupojae. AMMHAK, €ro
du3nYecKue U XMMHUYECKUE CBOMCTBA, MOIydeHue U npuMeHeHue. Coau aMMOHUS, UX



(u3znueckre 1 XMuMUYECKHE CBOMCTBA, MpuMeHeHrne. KauecTBeHHast peakuusi Ha HOHbI
aMMOHMS. A30THasi KUCIOTa, €€ MOoJIyueHHe, (PU3NYECKUe U XMMHYECKUE CBOICTBA
(oOurme Kak MpeacTaBUTENs Kjacca KUCIOT U creuuduueckue). Mcmonb3oBaHue
HUTPATOB U COJEH aMMOHHS B KAauyeCTBE MUHEPAIbHBIX YAOOpEeHHH. XHMHYECKOe
3arpsi3HEHHE OKpYXalolleld cpelpl COEIMHEHUAMM a30Ta (KUCIOTHBIE JIOXKIH,
3arpsi3HEHHE BO3]lyXa, MOYBBI U BOJOEMOB). Docdop, alnoTponHble MOAUPUKALIUN
docdopa, dpusznueckue u xumudeckue cpoiictBa. Okcua docdopa (V) u pochopnas
KHCIIOTa, (U3MYECKME M XUMHUYECKHE CBOMCTBa, monydeHue. Mcnonb3oBaHue
¢docdaToB B KauecTBE MUHEPAIBbHBIX Y10OpEHUH.

O6mas xapaxkrtepuctuka 3aeMeHTOB [VA-rpynnsl. OCoOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIE CTEIEHU OKHCIECHUs. YTIEpOJ, alNIOTPONHbIe MoaU(UKaIUH,
pacnpocTpaHeHue B MpHUpoJe, PU3NYECKUEe U XUMHUYECKHEe CBOMCTBa. AncopOuus.
Kpyrosoport yraepona B npupoje. Okcuabl yriaepoaa, ux Gusndeckue u XuMU4eCcKue
CBOICTBa, JCHCTBME HA SKUBBIE OpPraHU3Mbl, IMOJIy4YEeHHE U MPUMEHEHUE.
Okojoruyeckue MpoOJeMbl, cBsizaHHble ¢ okcugoMm yriepona (IV), rumortesa
rJI00AJIBHOTO TOTEIJICHUSI KJIMMaTa, MapHUKOBBIA 3P ¢deKT. YrojlbHas KUCIOTa U €€
coiM, MX (U3MYECKUE M XUMHUYECKHE CBOWCTBA, IMOJYYEHHUE M MPUMEHEHUE.
KauectBenHnas peakuus Ha KapOoHaT-uoHbl. Mcmons3oBanue kapOOHATOB B OBITY,
MEJMLHUHE, IPOMBIIUIEHHOCTH U CEJIbCKOM XO35HCTBE.

[lepBoHauanbHble MOHATHS OO0 OPraHUYECKUX BEIIECTBAX KaK O COCAMHEHHSX
yriaepoaa (MeTaH, 3TaH, STUJICH, alleTUJIeH, 3TAaHOJ, TJIUIEPUH, YKCYCHAs KUCIIOTA).
[IpupoaHbie UCTOUYHUKH YTIIEBOJOPOAOB (YroJib, IPUPOAHBIN Ta3, He(Th), MPOAYKTHI
ux rnepepaboTku (OEH3MH), UX pOJib B OBITY M NpOMbIIUIEHHOCTH. [loHATHE O
OMOJIOTUYECKM BaXKHBIX BEIIECTBAX: JKHUpaX, OeJKaX, YyriaeBoAaX — U UX POJIH B KU3HU
yesnoBeka. MarepruanbHOE €IMHCTBO OPTaHUYECKUX U HEOPTAHUYECKUX COEUHEHU.

Kpemnuii, ero pusnyeckre 1 XuMUIECKUE CBONCTBA, IMOJTYyUYCHHE U IPUMCHECHHE.
Coenunenus kpemuus B mpupoze. O0uue npeacrasieHus 06 okcuae kpemuus (IV) u
KpeMHueBoU kuciote. CUITMKATHI, X KCIIOIb30BaHUE B OBITY, B MPOMBIIIICHHOCTH.
Baxneiimue crTpouTenpHbIE MaTepHalibl: KepaMuKa, CTEKJIO, IIEMEHT, OETOH,
xene300eToH. [IpobieMbl 6€30MacHOT0 UCTIONB30BAHUS CTPOUTEIHHBIX MATEPHAIIOB B
IIOBCEHEBHOM KU3HU.

Xumuueckuit IKCnepumenm:

U3y4eHHe OOpa3lOB HEOPraHWYECKHUX BEIECTB, CBOMCTB COJISIHOW KHCJIOTHI,
MIPOBE/ICHNE KAYECTBEHHBIX PEaKINil Ha XJIOPUI-UOHBI U HAOJIOIEHNE PU3HAKOB MX
MPOTEKAHUS, OMBITHI, OTPAKAIOMINE (PU3NIECKUE U XUMUYECKHE CBOMCTBA TaJIOTCHOB
U UX COEAMHEHUH (BO3MOXHO HMCIOJB30BAHUE BHUJIEOMATEPHAIIOB), O3HAKOMJIEHUE C
oOpasniamMu XJIOPHIOB (TaJOTEHUIOB), O3HAKOMIIEHWE C oOpasiiamMu ceppl U €
COCIMHEHUAMHN (BO3MOKHO MCIOJIb30BaHUE BHUACOMATEPHAIOB), HAOIIOJCHUE
mnpoiecca OOyriuBaHUsI caxapa mOJA JEHCTBHEM KOHIEHTPUPOBAHHOM CEpHOM



KHCJIOTBl, HW3Y4Y€HHE XUMUYECKHX CBOMCTB pPa30aBICHHOW CEpPHOM KHCIOTHI,
MPOBEJICHNE KAYECTBEHHOW peakIMu Ha Cynb(}aT-uoH W HaONMIOJeHUE MpU3HAKa €€
MIPOTEKAHUs, O3HAKOMIIEHHE C (PU3NYECKUMH CBOMCTBaMHU a30Ta, (ochopa u ux
coeIMHEHUN (BO3MOXKHO HMCIOJIb30BAHUE BUIEOMATEPUATIOB), 00pa3liaMy a30THBIX U
dochopHBIX ymoOpeHuM, moNydyeHHue, COOMpaHUe, paclo3HABAHUE U HM3YUYCHUE
CBOMCTB aMMHaka, MPOBEJCHNE KaueCTBEHHBIX PEeaKIMii Ha MOH aMMOHuUs U docdart-
WOH M U3y4YCHUE MPU3HAKOB UX MPOTECKAHUS, B3aMUMOJIEMCTBUE KOHIEHTPHUPOBAHHOMU
A30THOM KUCIIOTHI C MEJIbIO (BO3MOHO UCTOJIb30BAHUE BUICOMATEPUATIOB), U3YUEHHUE
MOJIeJIeN KPUCTATMYECKUX PEIIETOK anMasa, rpadura, ¢pyiiepeHa, 03HaKOMIICHHE ¢
MPOIIECCOM  aJCOPOIMU  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOWCTBOM MPOTHBOTa3a, MOJy4YeHHE, COOMpaHUe, paclo3HaBaHUE U H3yUYCHUE
CBOMCTB YTJICKHMCIIOTO Ta3a, MPOBEJCHHE KaueCTBEHHBIX pEaKIMi Ha KapOoHAT U
CUJIMKAT-WOHBI U U3YYEHUE IPU3HAKOB UX MPOTEKAHUSI, O3HAKOMIICHHUE C TPOAYKLIHEN
CUJIMKATHOW MPOMBIIUICHHOCTH, PEIICHUE DSKCICPUMEHTAIBHBIX 33Ja4 10 TEMeE
«BaxxHelIe HeMeTaJUIbl U UX COCUHEHUS».

MeTta/uibl M UX COETMHEHMS

OO6m1as XxapakKTepUCTHKAa XUMHUYECKUX JIEMEHTOB — METAJJIOB HA OCHOBAaHUH HX
nosioxkeHus B [lepuoanueckoit cucreme xumuieckux snemenToB . . MenaeneeBa u
cTpoeHus atomMoB. CTpoeHue MeTauioB. MeTtajuinueckas CBsI3b M MeETaJTAYeCKas
KpUCTAJUIMYECKAsT PEIMIETKA. ODJICKTPOXUMUUYECKUM PsSAJl HANPSOKEHUHM METallIoB.
dusnyeckue W XUMHUYECKHE CBOMCTBa MeTaioB. OOIMe crnocoObl MOJYYeHUS
metauioB. [loHATHE O KOPpO3UM METAJJIOB, OCHOBHBIE CIOCOOBI 3aIUTHI UX OT
koppo3uu. CriiaBsl (CTaldb, YyT'yH, TIOPATIOMUHKN, OpOH3a) U UX IPUMEHEHHE B OBITY
U TIPOMBIIIJICHHOCTH.

[[lenoynble MeTaiibl: moJiokeHue B llepuomndeckor cHUCTEME XUMHYECKHUX
anementoB JI. WM. MeHneneeBa, CTpoeHHME HMX ATOMOB, HAXOXJICHUE B MPHUPOJIE.
du3nuecKkue U XMMHYECKUE CBOMCTBA (Ha mpumepe Hatpus U Kanus). OKCHUIBI U
TUAPOKCHUIBI HATPUSA U Kanusd. [ [puMeHeHne eI0YHbIX METAIUIOB U UX COCAUHECHUM.

[[lenoyHo3eMenbHBIE  METAJUIBI MAarHUd W KaJIbLHM:  TOJIO)KEHHUE B
[Tepuognueckoit cucteme xumuueckux 3yeMeHToB . M. MeHneneeBa, cTpoeHUE UX
aTOMOB, HaxOXJeHue B npuponae. OuU3n4ecKkue U XMMHYECKUE CBOWCTBA MAarHusl U
Kanblys. BaxkHelie coeMHeHUs Kalblus (OKCHUJI, TUAPOKCHUI, coin). JKECTKOCTh
BOJIbI M CLIOCOOBI €€ yCTpaHEHHS.

ANOMHUHMN: TTOJI0KEHKE B [leproanueckon cucTeMe XUMHYECKHUX AJIEMEHTOB /1.
N. MenneneeBa, CTpoeHHE aroMa, HaxOXJIeHWE B npupone. Dusnueckue u
XUMHUYECKUE CBOMCTBAa amtOMHHHUSA. AMQOTEpHBIE CBOMCTBAa OKCHJA M THIPOKCH]IA
AJFOMUHHSL.

Keneso: nonoxenue B [lepuognueckoit cucreme XuMu4ecKux 3iemeHToB /. M.
MenzeneeBa, CTpOCHHE aTOMa, HAXOXKJA€HUE B mpupojae. Ouzndeckne 1 XuMHYECKUE



cBoicTBa xkene3za. Okcuabl, ruapokcuanl u conu xkenesa (II) u sxenesa (I1I), ux cocras,
CBOMCTBA U MOJIy4YECHUE.

Xumuueckuit IKCnepumenm:

O3HAKOMJICHME C o0pasllaMud METaulOoB M CIUIAaBOB, HUX (PU3MUECKUMHU
CBOMCTBaMU, U3yUEHUE PE3YJIbTATOB KOPPO3UU METAIIIOB (BO3ZMOKHO UCTIOIb30BAHUE
BUJIEOMATEPUATIOB), OCOOCHHOCTEH B3aUMOJECHUCTBHUS OKCHJIA KajlbI[Usg U HATPUS C
BOJIOM (BO3MOXKHO HCHOJIb30BAHUE BHUJEOMATEPUATIOB), HCCIIEIOBAHUE CBOWCTB
AKECTKOU BOJIbI, MpOIlecca TOPEHUS Kejie3a B KUCIOpoae (BO3MOKHO MCIOJIb30BAHUE
BUJIEOMATEpUaIoOB), MPU3HAKOB NPOTEKAHMUSI KAUYECTBEHHBIX pEAaKIH Ha WOHBI:
MarHus, Kajibllus, amtoMuHusi, IuHka, skenesa (II) u xemeza (III), memu (II),
HaAOJII0/IEHUE U ONMCAaHKUE TTPOIIECCOB OKpAIIUBAHUS TUIAMEHU MOHAMH HATPHs, Kalus
U Kajablusg (BO3MOXKHO HCIIOJIb30BaHHE BHJICOMATEPHAIOB), HUCCJEIOBAHUE
aM(OTEepHBIX CBOWCTB THAPOKCHAA ATIOMUHUS U THUAPOKCHUAA IIMHKA, PEIICHHE
AKCTIEPUMEHTAIBHBIX 3aJ1a4 110 TeMe «BaxHelIne MeTaubl U UX COCTUHCHUS».

XuMHS U OKpPY:KaLIasi cpeaa

BemectBa u Marepuanbl B TIOBCEIHEBHOW KHW3HM 4YeloBeKa. be3omacHoe
UCIIOJIb30BaHUE BEIIECTB M XMUMHUYECKUX peakiuii B ObITy. llepBas momormns npu
XUMHUYECKUX 0KOTaX U OTPaBJICHUSX.

XUMHUYECKOe 3arpsi3HEHHE OKpYXKarolleld cpeasl (MpeAesbHast JAOoMycTUMas
KOHIeHTpanus BemiecTB, gaiee — [IJIK). Ponb xumun B pemeHnH 3KOJOTUYECKUX
poOJIeM.

Xumuueckuit IKcnepumenm:

U3y4YeHHe o0pa3loB MaTepHalioB (CTEKJIO, CIUIABbl METAJUIOB, IMOJHMEpPHbIE
MaTepuabl).

Mescnpeomemmunie ceasu

Peanuzanus MeXnpeaMETHBIX CBsI3eld MpPU HW3YYEHUH XUMHH B 9 Kiacce
OCYIIECTBIISIETCS] Yepe3 UCIOJIb30BaHUE KaK OOIINX €CTeCTBEHHO-HAYYHBIX MOHATUM,
TaK ¥ MOHSATUH, SIBISIOMIUXCA CUCTEMHBIMU JJI OTAEIBHBIX NPEIMETOB €CTECTBEHHO -
Hay4YHOT'O IIUKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC TOHSTHS: HAy4YHBIM (aKT, TUIOTE3a, 3aKOH,
TEOpHWs, aHalW3, CHUHTE3, KiIacCuPUKaIusi, TEePUOJANIHOCTh, HAOIIOICHHE,
HKCIIEPUMEHT, MOJICIIUPOBAHUE, U3MEPEHHE, MOJIEIb, SBICHHUE, TAPHUKOBBINA 3P deKT,
TE€XHOJIOT S, MaT€pUAJIbI.

®uznka: MaTepusi, aToM, 3JIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKIIU]I, U30TOIIbI,
PaIMO0aKTUBHOCTh, MOJIEKYJIA, DJIIEKTPUUECKHM 3apsi, MPOBOAHUKH, TOITYIIPOBOAHUKH,
TUDIICKTPUKH, (OTODJIEMEHT, BEIIECTBO, TEI0, O0BEM, arperaTHOe€ COCTOSHUE
BEIllECTBAa, Ia3, pPacTBOpP, PACTBOPUMOCThb, KpHUCTANIMUECKas PpEIIETKa, CILIaBBHI,
(du3nYecKue BeIMYMHbI, €IMHUIBI U3MEPEHUS, KOCMUUECKOE MPOCTPAHCTBO, IJIAHETHI,
3BE311b1, CoHIIE.



buonorusi: QorocuHTe3, npIXaHue, OWocdepa, SKOCHUCTEMA, MUHEPATHHBIC
YIOOPEHMsI, MUKPOIJIEMEHTRI, MAKPOAJIEMEHTHI, TUTATCIIbHBIC BEIIECTBA.

['eorpadus: atmocdepa, ruapocdepa, MUHEPANIbl, TOPHBIE MOPObI, MOJIE3HBIC
HCKOIIaeMbIE, TOTIMBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIbBTATBI OCBOEHHS ITIPOI'PAMMBLI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHBI

JIMYHOCTHBIE  PE3yJIbTaThl OCBOEHUS MIPOrpaMMbl  OCHOBHOI'O  OOILEro
o0pa3oBaHus JOCTHTalOTCs B XOA€ OOyYeHHS XUMUU B €IUHCTBE Yy4eOHOU U
BOCIIUTATEJILHON JIESITEIBHOCTH B COOTBETCTBUHU C TPAJULIHUOHHBIMH POCCUMCKUMU
COITMOKYJIbTYPHBIMU U JTyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMU, NPHUHSITHIMU B
oOlIecTBe NpaBWIaMM M HOPMamMu TOBEAEHHS M CIOCOOCTBYIOT IIpoLeccaM
CaMOTMO3HaHUs, CAMOPA3BUTHS U COLIUATU3AIMHI 00yYalOLIHXCSl.

JInuHOCTHBIE pe3yibTaThl OTpaxaroT TOTOBHOCTh oOyyJaronmxcs
PYKOBOJICTBOBATHCSI CUCTEMOM MO3UTHUBHBIX LICHHOCTHBIX OPUEHTALIMIA U paclIMpeHue
OMbITA JEATEIBHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YAaCTH:

1) mIaTpMOTHYECKOT0 BOCIIUTAHMS

[IEHHOCTHOT'O OTHOIIIEHUS K OT€UYECTBEHHOMY KYJIBTYPHOMY, UCTOPUUYECKOMY U
HAyYHOMY HACJEJHWI0, TOHMMAHUSA 3HAYEHUS XUMHYECKOW HAyKh B IKHU3HU
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BIAJETh TOCTOBEpHON HH(MOpMalueldn o
NEPEAOBBIX JIOCTHXKCHHUSX U OTKPBITHUSX MHPOBOM U OTEUECTBEHHOM XHMMH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTPOWCTBE MHpa U 00IIECTBa;

2) rpaskIaHCKOr0 BOCIIUTAHUS:

OPEACTaBICHUS O COLUAJIbHBIX HOPMAaxX M TMPaBWIAX MEXIMYHOCTHBIX
OTHOIIEHUH B KOJUJIEKTHBE, KOMMYHHUKATUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM, y4eOHOMCCIIEeI0BATEIbCKOM, TBOPUECKOW M APYTUX BHUJAX JEATEIHHOCTH,
TOTOBHOCTH K pPa3HOOOPa3HON COBMECTHOM JESITEIbHOCTH IPH BBHITIOJTHEHUHN YUEOHBIX,
NO3HABATENbHBIX 3aJlay, BBINOJHEHHUH XUMUYECKUX HKCIEPUMEHTOB, CO3JaHUU
y4eOHBIX TPOEKTOB, CTPEMJICHUS K B3aUMOTIOHMMAHUIO ¥ B3aUMOITOMOIIY B MIPOIIECCe
ATON y4yeOHOW AESATENHHOCTU, TOTOBHOCTH OIICHMBATH CBOE MOBEICHHUE U MOCTYMKHU
CBOMX TOBapHUUIEH C MO3UIMK HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS
MIOCJIEICTBUM MTOCTYIIKOB;

3) HeHHOCTH HAYYHOTO MO3HAHMS !

MHUPOBO33PEHYECKUE TMPEICTABICHUS O BEUIECTBE M XMMHYECKOW peakluu,
COOTBETCTBYIOILME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U COCTABIISAIOLINE OCHOBY
JUIsl IOHUMAaHUsl CYIIHOCTA HAy4YHOW KapTUHBI MHUpA, MPEACTABICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHS IPUPObI, B3AUMOCBS34X YEJIOBEKA C IPUPOIHOM CPEIoi,
0 pOJIM XMMHUH B IO3HAHUU ITHUX 3aKOHOMEPHOCTEN;

MO3HABATEIbHbIE MOTHBBI, HANpPAaBJICHHbIE HA MOJYYCHUE HOBBIX 3HAHUU IO
XUMHH, HEOOXOIUMBbIE Al OOBICHEHHS HAOJI0JAaeMBIX MPOLIECCOB U SBICHUH,
MO3HABATEIbHOM, HMH(POPMAIMOHHON W YUTATEIbCKON KYyJIbTYpbl, B TOM YHCIE
HaBBIKOB  CaMOCTOATEIBHOM pabOThl € y4E€OHBIMM TEKCTAMH, CIPaBOYHOU



JUTEPATypoOr, JOCTYNHBIMHU TEXHUYECKUMU CpPEACTBAMU  HH(POPMALUOHHBIX
TEXHOJIOTHM;

UHTEpeC K OOY4YeHHIO U TMO3HAHUIO, J0003HATEIBLHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K CaM000pa30BaHUIO, MPOEKTHOM U MCCIIEI0BATENBCKOM AEATENBHOCTH,
K OCO3HAaHHOMY BBIOOpY HANPaBIEHHOCTH U YPOBHS 00yUYEeHHs B AaJIbHEHUIIEM;

4) popMupoBaHHUSI KYJbTYPbI 310POBbS

OCO3HAHME LIEHHOCTHU >KU3HHU, OTBETCTBEHHOTO OTHOILIEHUSI K CBOEMY 3/I0POBbIO,
YCTAHOBKM Ha 3J0pPOBBIA 00pa3 KU3HHU, OCO3HAHUE IOCJIEACTBUHA U HENPUATHE
BpPEAHbIX  OpHUBbIUEK  (ymoTpeOJieHuss  aJIKoroJig, HAPKOTUKOB,  KypeHHs),
HEOOXOIMMOCTH COOJIIOIeHHSI TPABUII O€30MACHOCTH MPHU 0OPAILEHNUN C XUMUUYECKUMU
BELIECTBAMU B OBITY U pealibHOM KU3HU;

5) Tpy/10BOT0 BOCIIUTAHUSI:

UHTEpeC K MPaKTUYECKOMY M3y4eHHIO mpodeccuil U Tpyda pa3IuyHOro poja,
yBaKEHHE K TPYIY U pe3ysbTaTaM TPYJAOBOH NEATENbHOCTH, B TOM YHUCJIE Ha OCHOBE
MPUMEHEHHs MPEIMETHBIX 3HAHUHM MO XUMHUU, OCO3HAHHBINA BHIOOP WHIWBHUIYaTbHOU
TPACKTOPUU TPOAOKEHUST 00pa30oBaHUs C YYETOM JIMYHOCTHBIX HHTEPECOB U
CIIOCOOHOCTH K XUMHUHU, OOLIECTBEHHBIX HHTEPECOB M TOTPEOHOCTEH, YCHEIIHON
npodeccuoHaIbHON JeATEIPHOCTH M PAa3BUTHS HEOOXOIUMBIX YMEHHM, TOTOBHOCTh
aJanTHPOBATHCS B MPOPECCUOHAIBHON CpeJIe;

6) 9KOJIOrM4eCKOro BOCIIUTAHMS:

HKOJIOTHYECKH 1€JeCO00pa3HOe OTHOIICHHE K MPUPOJE KaK UCTOUYHUKY KUZHU
Ha 3emile, OCHOBE €€ CYLIECTBOBaHUS, ITIOHUMAaHHE LIEHHOCTH 3J0pPOBOIO U
O6e3omacHoro o0Opas3a JKM3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
bu3MUEeCKOMY U IICUXUYECKOMY 3I0POBBIO, OCO3HAHKE IICHHOCTU COOTIOACHUS MPaBUIT
0e3omacHOro TOBEACHHUS IpU paboTe ¢ BellecTBaMU, a TaKkKe B CHUTYyaIHUsX,
YIPOKAIOLIKX 3I0POBBIO U )KU3HHU JIOCH;

CIIOCOOHOCTH TPHUMEHSTh 3HAHUS, TOJydyaeMble MPU H3YYCHUH XUMHUH, IS
peILIeHUs 3aJa4, CBS3aHHBIX C OKPYXAIOLIEH NPUPOJHOW CPEHOM, IJIs IOBBIIICHUS
YPOBHS ~ DKOJIOTUYECKOW  KYJNbTYpbl, OCO3HAaHUS  TJOOAJIBbHOTO  XapakTepa
HKOJIOTMYECKUX MpoO0JIEeM M IyTE€d HMX pELIEHUs IOCPEIACTBOM METOJOB XHWMHH,
AKOJIOTUYECKOTO MBIIIJIEHUS, YMEHUS PYKOBOJCTBOBATHCS MM B II03HABATEJIBHOM,
KOMMYHHUKAaTUBHOU U COIIMAJIbHON IIPAKTHKE.

METAIIPEAMETHBIE PE3YJIbTATHBI

B cocraBe MeTanmpenMETHBIX pE3yJbTaTOB BBIACISIOT 3HAYUMBbIE IS
dbopMHUpOBaHUST MUPOBO33PEHHS OOIICHAYYHBIC TOHITHS (3aKOH, TEOPHUS, TPUHIIHII,
rUIore3a, (pakT, CuCTEMA, MPOLECC, SKCIEPUMEHT U JIPYTO€. ), KOTOPBIE UCITOJIb3YIOTCS
B €CTECTBEHHO-HAaY4HbIX yY€OHBIX PEAMETaX 1 MO3BOJISIOT HA OCHOBE 3HAHUI U3 3TUX
npeaMeToB (OpMUPOBATH MPEJCTABICHUE O LIEIOCTHON HAydyHON KapTUHE MHUpaA, U
YHUBEpCaJibHble  yueOHble JelcTBUS  (MO3HABATENbHbIE, KOMMYHHKATHBHBIE,



PEryJISITUBHBIE), KOTOpble  oOOecreuuBarOT  (POPMHUPOBAHUE TOTOBHOCTU K
CaMOCTOSATEIbHOMY IJIAHUPOBAHUIO U OCYILECTBICHUIO YUEOHOH €SI TEIbHOCTH.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE TeiicTBUS

Bba3oBble joruyeckue aeiicTBus:

YMEHUS UCTIOIB30BaTh MPUEMBI JIOTHUECKOTO MBIIIUICHHUS IPU OCBOSHUH 3HAHMIA:
pPacKpbIBaTh CMBICT XMMHYECKUX TOHSTHH (BBIICIATH MX XapaKTepHbIC MPHU3HAKH,
YCTaHABJIMBATh B3aUMOCBS3b C JPYTUMU IOHSATHSAMH), WUCIIOJIB30BATh MMOHSATHS IS
OOBSICHEHUS OTACNBHBIX (DAaKTOB W SIBJICHUH, BHIOMPATh OCHOBAHUS M KPUTCPUU IS
KJIacCU(UKAIIMN XUMHYECKUX BEIICCTB W XUMHUYCCKUX PEAKIUH, yCTaHABIMBATH
NPUYMHHO-CIIEICTBEHHBIE CBSI3U MEXIY OOBEKTAMH U3YYEHHs, CTPOUTH JIOTUYECKUE
paccykiaeHusi (MHIYKTHBHBIC, JCAYKTHBHBIC, IO AaHAJIOTHH), JEJaTh BBIBOJLI W
3aKTIOYCHUS;

YMCHHE TIPHUMCHAThL B TIPOIECCe II0O3HAHUS TOHATHS (MPEIMETHBIC U
METanpeIMETHbBIE), CUMBOJIMYECKHE (3HAKOBBIE) MOJEINIH, HUCIOIb3yEMble B XUMUH,
npeoOpa3oBBIBaTh MIMPOKO TMPUMEHSEMbIE B XUMHUHU MOJEIbHBIC MPEACTABICHUS —
XUMHYECKUN 3HAK (CMMBOJI DJJIEMEHTa), XUMHuYecKas QopMylia U YypaBHEHHUE
XUMHYECKOM PeaKkny — MPH PEIIeHUH y4eOHO-TT03HABATENbHBIX 33/1a4, C YYETOM ITHX
MOJICIIbHBIX TPEJICTABJICHUHN BBISABIIATh U XapaKTEPU30BaTh CYIIICCTBCHHBIC MPU3HAKA
U3y4aeMbIX OOBEKTOB — XUMHUYECKHUX BEIECTB U XUMHUYECKUX DPEAKIUH, BBISBISATH
oOmue 3aKOHOMEPHOCTH, NPUYUHHO-CJIEICTBEHHbIE CBSI3M M TPOTUBOpEYUs B
U3y4aeMbIX TPOIECCaX U SBICHUSIX.

ba3oBble ucciaenoBaTe/bCKue AeCTBUA !

yYMEHHE UCIOJIb30BaTh IOCTABICHHBIE BOMPOCHI B KadyecTBE HWHCTPYMEHTA
MO3HAHUS, & TAK)KE B KA4eCTBE OCHOBBI JJIsi (DOPMUPOBAHUS TUIIOTE3bI TIO MPOBEPKE
NPAaBUJIBHOCTU BBICKA3bIBAEMBIX CYKICHUM;

NpUOOpETeHHE OMbITa MO IJIAHUPOBAHHMIO, OPTraHU3alMd M IPOBEICHUIO
YUYEHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOmoAaTh 3a XOAOM  Ipollecca,
CaMOCTOSITETILHO TPOTHO3UPOBATH €ro pe3yiabTaT, (opmynupoBaTh 000OIICHHS U
BBIBOJIBI TIO PE3yibTaTaM MPOBEAEHHOTO OMbBITA, UCCIEIOBAHUS, COCTABIATH OTYET O
MpoJIeJIaHHOW padoTe.

Pabora ¢ undgopmanmeii:

YMEHUE BBIOWpATh, aHATU3UPOBATH U HWHTEPIPETUPOBATH HWHOOPMAIIUIO
Pa3TUYHBIX BHJIOB M (HOPM TPEACTABICHHS, MOIYIaeMYI0 W3 Pa3HBIX HCTOYHUKOB
(Hay4gHO-TIOMYJISIpHAS JINTEpaTypa XUMUUYECKOTO COJIEP KaHMsI, CITPABOYHBIE MTOCOOHS,
pecypcbl MHTepHETa), KPUTHUECKU OLEHUBATh MPOTUBOPEUMBYIO U HEOCTOBEPHYIO
nH(bOpMAIHIO;

YMEHHE TPUMEHATH pPa3IMYHbIe METOABl M 3alMpoChl MPHU TMOUCKE U 0TOOpE
uHQOpPMAITMM W COOTBETCTBYIOIIUX JAHHBIX, HEOOXOMWMBIX IS BBITIOJHEHUS
y4eOHBIX W TO3HABATEIBHBIX 3a7lad ONPEeIEHHOTO THIIA, MPUOOPETECHUE OIbITA B



o0JlacTh ~ UCMONB30BaHUS  MHGOPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUM,
OBJIaJICHUE KYJIbTYpOH aKTHBHOI'O MCIOJIb30BAaHUS PA3JIMYHBIX MOUCKOBBIX CHCTEM,
CaMOCTOSITEJIbHO BBIOMPATh ONTUMAJIbHYIO (DOpPMY MpEACTaBICHUS HHPOPMALUHU U
WUTIOCTPUPOBATH PEUIAEMBbIE 3a/1a4M HECIOKHBIMU CXEMaMH, AMarpaMMaMi, IpyruMu
dbopmamu rpadKu U UX KOMOMHAIIUAMU;

YMEHHE HCMOJIb30BaTh M aHAIM3UPOBAThL B Ipolecce ydyeOHOM U
UCCJIEeI0BATENbCKON JEATEIbHOCTH HH(POPMALIMIO O BIUSHUU MPOMBILIIEHHOCTH,
CEJIbCKOTO X03SIIICTBA M TPAHCIIOPTA HA COCTOSIHUE OKPYKaloUIed MPUPOTHON Cpebl.

KoMMyHuUKaTHBHBIE YHUBEPCAJIbHbIE YUeOHbIE 1eliCTBUS:

YMEHHS 3a7iaBaTh BONPOCHI (B X0Jie Auanora u (WiM) JUCKYCCUHU) MO CYIIECTBY
oOcyxJaeMo  TeMbl, (OPMYIHPOBATH CBOM  MPEIJIOKEHUS  OTHOCHUTEIBHO
BBIMOJTHEHUS MTPEJIOKEHHOMN 3a/1a4u;

YMEHHUS MPEJCTaBIATh MOJYyUYEHHbIE Pe3yIbTaThl I03HABATEILHON ESITEIbHOCTH
B YCTHBIX W MHCHBMEHHBIX TEKCTaX; JIeJaTh MPE3EHTAIUI0 PE3YJIbTATOB BBITOTHEHUS
XUMHUYECKOT0 JKCIepuMeHTa (J1abopaTOpHOro OMbITa, J1A00pATOPHOM pPabOTHI IO
MCCJIEIOBAHUIO CBOMCTB BEIIECTB, YYEOHOIO MPOEKTA);

YMEHHUS y4eOHOrO COTPYJIHHUYECTBA CO CBEPCTHHMKAMU B COBMECTHOM
MO3HABATEIBLHON M MCCIIEIOBATEIBCKON ACSTENBHOCTH MPHU PEIICHUH BO3HUKAIOIINX
po0JieM Ha OCHOBE yuéTa OOIIMX HHTEPECOB U COTJIACOBAaHUA MO3ULIUMN (00CYKIeHNUS,
OOMEH MHEHMSIMHU, «MO3TOBBIE IITYPMbI», KOOPAHHAIIUS COBMECTHBIX ICHCTBUH,
OTIpeJIeICHHe KPUTEPUEB IO OLIEHKE KaYeCTBa BHITIOJHEHHON paOOTHI U APYTHE).

PerynsiTuBHBbIe YHHBepcaJibHbIe YYeOHbIe NelCTBUA:

YMEHHE CaMOCTOATENbHO ONpPENeNsTh MLeNu JeATeIbHOCTH, IUIaHUPOBATh,
OCYIIECTBIISIT, KOHTPOJUPOBATh U TIPU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO
NeATEeNIbHOCTh, BBHIOMpaTh Hambojee A(PEeKTUBHBIC CIIOCOOBI pelieHUus YYeOHBIX H
MO3HABATEIBHBIX 3a7a4, CAMOCTOSITEIbHO COCTABISATh WJIM KOPPEKTHPOBATH
MPEJIOKEHHBIA AITOPUTM JIEMCTBUI NIPU BBITIOJTHEHUH 33JIaHUN C YYETOM MMOJTYUYCHUS
HOBBIX 3HAaHHU 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX W PEAKIUSAX, OICHUBATH
COOTBETCTBHUE MOJYYEHHOTO pe3yjbTara 3asBJICHHON II€JIH, YMEHUE UCIIOIb30BaTh U
aHAJIM3UPOBATH KOHTEKCTHI, PE/IJIaraeMbI€ B YCIOBUU 331aHUI.

HPEAMETHBIE PE3YJIBTATDBI

B cocraBe npeaMeTHBIX pe3yIbTaTOB 10 OCBOCHHUIO 00513aTEIBHOTO COICPKAHUA,
YCTaHOBIIEHHOTO TaHHOH (peepanbHOii pabouei mporpaMMO¥, BBIICIISIOT: OCBOCHHBIC
0Oy4JaroIIMMICS HayYHbIC 3HAHUS, YMEHUS U CTIOCOOBI IEUCTBUM, CrIEIU(UIECKUAE IS
MpeaMETHON 00J1acTh «XUMUS», BUJIBI AEATEIbHOCTH IO MOJTYYEHHUIO HOBOT'O 3HAHUS,
€ro WHTEpIpEeTalui, MPeoOpa3oBaHUI0 W MPUMEHEHUIO B Pa3UYHBIX yUEeOHBIX U
HOBBIX CUTYaIUsX.

K koniy oOydyenusi B 8 kiiacce npeiMeTHble pe3ysibTaTbl HA 0a30BOM YpPOBHE
JOJKHBI OTPaXkaTh CHOPMUPOBAHHOCTD Y OOYUaIOIIUXCS YMEHUM:



PacKphIBaTh CMBIC OCHOBHBIX XHMHUYECKHUX IOHATHUH: aTOM, MOJIEKYIa,
XUMHUYECKHI 3JIEMEHT, MPOCTOE BEIIECTBO, CJIOKHOE BEUIECTBO, CMECH
(omHOpOJHAS W HEOJHOPOJIHAS), BAJEHTHOCTh, OTHOCUTENIbHAS aTOMHas U
MOJIEKYJISIpHAsE Macca, KOJIMYECTBO BEIECTBA, MOJb, MOJSpHAs Macca,
MaccoBasi J0JiI XUMHUUYECKOTO AJIEMEHTa B COCAMHEHUHU, MOJSPHBIN 00BEM,
OKCHJI, KHCJIOTa, OCHOBAaHHUE, COJIb, JJEKTPOOTPULATEIBLHOCTb, CTENEHb
OKHCJICHUSI, XMMHUYECKas peakius, KiIacCu(UKalUs peakiuil: peaxiuu
COCMHEHUS, PEaKIIMU Pa3NIOKEHUs, PEaKIMU 3aMEeIIeHUs, peakiiui oOMeHa,
9K30- U SHJOTEPMUYECKHUE PEAKIINH, TEIIIOBOM 3P (DEKT peakiuu, apo aToma,
AJIEKTPOHHBIN CJIOM aToMa, aTOMHasi OpOuTalb, paAuyCc aToMa, XUMHUUYECKas
CBSI3b, MOJISIPHAS M HEMNOJISIpHAsh KOBAJICHTHAsl CBS3b, MOHHAS CBA3b, HOH,
KaTHUOH, AaHWOH, pacTBOp, MaccoBas JIOJs BemiecTBa (TPOILICHTHAs
KOHIEHTpALIMsI) B paCTBOPE;

WUTIOCTPUPOBATh  B3aMMOCBSI3b  OCHOBHBIX XMMHUYECKUX TIOHATUH U
NPUMEHSTH 3TH OHATHS MPU ONKMCAHUU BEILIECTB U UX MPEBPAIICHUI;
UCITIOJIH30BaTh XUMHUUECKYIO CUMBOJIUKY ISl COCTaBIEHUS (DOPMYIT BEIIECTB U
YPaBHEHUN XUMHUUYECKUX PEAKIIUH;

OTIPENICNIATh BaJICHTHOCTh aTOMOB JJICMEHTOB B OWHAPHBIX COCIUHEHUSX,
CTEIEeHb OKUCJICHUS JIEMEHTOB B OMHAPHBIX COSUHEHUSIX, PUHAIICIKHOCTD
BEIIECTB K OMNpeeaéHHOMY KIaccy COCIUHEHHH 1o (opMynaMm, BHI
XUMUYECKOM CBS3M (KOBajJeHTHass W HOHHAas) B HEOPraHUYECKUX
COCJIMHECHUAX

packpbiBaTh cMmbici Ilepuogunueckoro 3akona J[. WM. Menneneena:
JIEMOHCTPUPOBATh IMOHUMAHHUE TEPUOJAUYECKOM 3aBUCUMOCTH CBOWCTB
XUMHUYECKHX DJIEMEHTOB OT MX MOJIO)KeHUs1 B llepuoauueckoil cucrteme,
3aKOHOB COXpPAaHEHHUS MAacChl BEIECTB, IOCTOSHCTBA COCTaBa, AaTOMHO-
MOJIEKYJIIPHOTO YYE€HUsI, 3aKOHA ABOTaIPO;

OTHMCHIBATh M XapaKTepHu30BaTh Ta0InIHyI0 hopmy [leproanyaeckoii CHCTEMBI
XUMHUYECKMX DJIEMEHTOB: pa3jinyaTh MOHATUS «rjaBHas mnoarpynmna (A-
rpynmna)» u «nodouHas noarpynna (b-rpymma)y», Mansie u 00IbIINe TEPUOIBI,
COOTHOCHUTHh O0O3HAYCHHMS, KOTOphIe MMeIoTcs B Taomwmie «lleprmommueckas
cucremMa xumuueckux »sjgemeHTtoB JI. WM. MengeneeBa» € YHCIOBBIMH
XapaKTEePUCTUKAMH CTPOCHHUS aTOMOB XHMHYECKHX DJEMEHTOB (COCTaB H
3apsj sapa, o0IIee YMciao SKTPOHOB U PaCIpeIeICHUE UX M0 SJICKTPOHHBIM
CJOSIM);

KJIACCH(PUIIUPOBATh XHUMHUYECCKHE DJJIEMEHTHI, HEOPraHMYCCKHE BEIICCTBA,
XUMHUYECKHE peakuuu (MO0 YUCIAY M COCTABY YYACTBYIOIIMX B PEaKIUU
BEILECTB, M0 TEIJIOBOMY 3 (PeKTy);



XapakTepu3oBaTh (OMUCHIBATH) OOIIME XHUMHUYECKHE CBONCTBA BEUIECTB
pa3IUYHBIX KJIACCOB, MOATBEP)KIAsi ONKMCAHUE MPUMEpPaMU MOJIEKYJISPHBIX
YPaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKIUN;

MIPOTHO3UPOBATh CBOMCTBA BEILECTB B 3aBUCUMOCTH OT MX Ka4€CTBEHHOT'O
COCTaBa, BO3MOXXHOCTH MTPOTEKAHUS XUMUYECKUX MPEBPAICHUI B Pa3IMUHbIX
YCIOBUSX;

BBIUUCIISATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MaccChl BEIIECTB,
MAacCOBYIO JIOJIF0 XMMHUYECKOrO »3JeMeHTa 1Mo (opMmysie COeAUHEHMUS,
MacCOBYIO JIOJIO BEUIECTBA B PACTBOPE, MPOBOAUTH PACUETHI MO YPABHEHUIO
XUMHYECKOU peakiiny;

NPUMEHSITh OCHOBHBIE ONEpPAlMK MBICITUTEIBHON JESITEIbHOCTH — aHAINU3 U
CUHTE3, CpaBHEHHE, 0000IeHne, CcUcTeMaTH3alulo, KiIacCUPUKaALHUIO,
BBISIBJICHUE NPUUYMHHO-CIIE/ICTBEHHBIX CBSA3€H — JJIs W3Y4YEHHs] CBOMICTB
BEIIECTB U XMMHUECKUX PEaKMi, ECTECTBEHHO-HAYYHBIE METO bl IIO3HAHUS —
HaAOJIIOICHHe, W3MEpPEHUEe, MOJEIUPOBAHUE, JKCIEPUMEHT (peabHBIM U
MBICJICHHBIN);

CJIeIOBaTh IMpaBUjIaM MOJIb30BAHUS XUMUYECKON MOCY0M U 1a00paTOpHBbIM
o0opyaoBaHMEM, a TakXKe TNpaBUJIaM OOpalleHusi C BelleCTBaMH B
COOTBETCTBHMH C MHCTPYKIUSMU 110 BBITIOJTHEHUIO JIA0OPATOPHBIX XUMUYECKUX
OTBITOB TIO TMOJYYEHUIO U COOMPaHUIO ra3000pa3HbIX BEIIECTB (BOAOPOA U
KHCJIOPO/1a), IPUTOTOBIEHUIO PACTBOPOB C OMPEAECIEHHON MAacCOBOUM J0Jei
pPacTBOPEHHOIO  BEUIECTBA, IUIAHUPOBaTh M MPOBOJUTH XHUMHUYECKHE
AKCHEPUMEHTHI 10 PACIO3HABAHUIO PACTBOPOB IIEJIOYEM M KHUCIOT C
MOMOIIBI0 UHIUKATOPOB (JaKMYycC, (heHON(TaNIeHH, METUIIOPAHK U IPYTHE).

K konity oOydenus B 9 kjacce mpeJIMETHBIE PE3ybTaThl HA 0a30BOM YpOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:

PaCKpBIBATh CMBICJI OCHOBHBIX XUMHYECKUX MOHATUN: XUMUUYECKUM AJIEMEHT,
aTOM, MOJIEKYJla, HWOH, KAaTHOH, AaHWOH, IIPOCTO€ BEIIECTBO, CIO0XHOE
BEIIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTh, CTEIEHb OKHUCJICHMUS,
XUMUYECKas peakius, XMMHUECKas CBs3b, TEIJIOBOHM A PeKT peakiuu, MOJb,
MOJIAPHBIN 00BEM, pacTBop, BJICKTPOJIUTHI, HE3JICKTPOJIUTHI,
ANCKTPOJIUTHYECKAS TUCCOLMAINS, PEAKIIMK HOHHOTO 0OMEHa, KaTau3aTop,
XUMHUYECKOE paBHOBECHE, oOOpaTUMble W  HEOOpaTHUMbIE  PEaKIIUH,
OKHUCJIUTEIbHO-BOCCTAHOBUTEIIBHBIC PEAKIINU, OKUCIUTEIb, BOCCTAHOBUTEIb,
OKHCJICHHEC W BOCCTaHOBJICHHE, AJUIOTPOIHs, aM(OTEPHOCTh, XUMHUUCCKAas
CBsI3b (KOBaJICHTHAs, HUOHHAS, METAUNIMUECKasl), KpUCTAJIINUECKas peliéTka,
KOppO3Us METAJJIOB, CIUIABBI, CKOPOCTh XMMHYECKON pEaKIUH, MPEAECIbHO
nonyctuMasi konuentpanusa [1/IK BemiecTna;



WJUTIOCTPUPOBATh  B3aMMOCBSI3b  OCHOBHBIX XUMHUYECKMX IIOHATHUH U
IIPUMEHSTH 3TH TOHATHUS IIPU ONIMCAHUM BELIECTB U UX IIPEBPALICHNN;
HCII0JIb30BaTh XUMUYECKYIO CUMBOJIMKY JIJIsl COCTAaBIEHUs (POPMYJI BEILIECTB U
YPAaBHEHUN XUMUYECKUX PEAKLUN;

ONPENEATh BAJIECHTHOCTh M CTENEHb OKUCICHHUS XMMHYECKUX JJIEMEHTOB B
COCAMHEHUAX  PA3JIUMYHOTO  COCTAaBa, NPHUHALIECKHOCTh  BEIIECTB K
OnpeNeIEHHOMY KJIACCy COEMHEHUH Mo (popMyJiaM, BUJ XUMUYECKON CBSI3U
(KOBaJICHTHasl, MOHHAs, METAJUIMYECKasi) B HEOPraHUYECKUX COCAMHEHUSX,
3aps]l HOHA N0 XMMUYECKOU (hopmylie, XapakTep cpe/ibl B BOJAHBIX pacTBOpPax
HEOPraHUYECKUX COCTMHEHUMN, TUIT KPUCTAJUIMYECKON PEIIETKH KOHKPETHOTO
BEILECTBA;

packpbiBaTh cmbichn llepuonnueckoro 3akoHa J[. M. MengeneeBa u
JNEMOHCTPUPOBATh €r0 TOHUMAHWE: ONUCHIBATH MW  XapaKTepHU30BaTh
Tabiuunyto Gopmy Ilepuoamueckoil CHUCTEMbl XUMHUYECKHUX DIIEMEHTOB:
paznuyaTth TMOHSATUS «MJIaBHas mnoarpynmna (A-rpynma)» u «mobouHas
noarpynmna (b-rpynna)», Mansle uU  OONBIIME MEPUOABI, COOTHOCHUTH
0003HauYeHUs, KOTOPbIE UMEIOTCA B MEPUOIUYECKON TabmuIe, ¢ YMCIOBBIMU
XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB XUMHUYECKHX JJIEMEHTOB (COCTAaB H
3apsn sapa, o01ee Yucio SJIEKTPOHOB U PACTIPEEICHUE UX T10 DJIEKTPOHHBIM
COsIM), OOBSCHATH OOILME 3aKOHOMEPHOCTH B MW3MEHEHMH CBOWCTB
JJIEMEHTOB M MX COEAMHEHUM B Npeenax MajblX IEepUOLOB U TJIaBHBIX
MOATPYIII C YYETOM CTPOECHUS UX aTOMOB;

KJIacCU(UIUPOBATh XUMHUYECKUE JJIEMEHThl, HEOPraHWYECKHUE BEIleCTBa,
XUMUYECKHE peakiuu (M0 YHCIYy M COCTaBy YYAacCTBYIOIIMX B PEAKUUH
BEIIECTB, MO TEIJIOBOMY S(DQEKTy, MO0 HU3MEHEHUIO CTEICHEW OKHUCICHHS
XUMHUYECKHUX IJIEMEHTOB);

XapaKkTepu3oBaTh (OMUCHIBATh) OOIIME U cChenupuueckrue XUMHYECKHE
CBOMCTBA ITPOCTBIX U CIOKHBIX BEIIECTB, [IOATBEPKIast OIIMCAHNE IIPUMEPAMU
MOJIEKYJISIDHBIX M HOHHBIX YPAaBHEHHMH COOTBETCTBYIOIIMX XUMHUYECKUX
pEeaKLHnii;

COCTaBJIATh YPABHEHUS IEKTPOJIUTUYECKON TUCCOLMALUN KUCIIOT, LIEI0YEH
U COJIEW, MOJHBIE M COKpAIEHHBbIE YPAaBHEHHS peakUuii MOHHOTO OOMEHa,
YPaBHEHHUs pEakUMi, MNOATBEPXKAAIOIMX CYILIECTBOBAHUE T'€HETUYECKOU
CBSA3U MEKJly BELIECTBAMU PA3JINYHBIX KIACCOB;

pPacKpbIBaTh  CYIIHOCTb  OKHCJIMTEIBbHO-BOCCTAHOBMUTENBHBIX  PEaKIUU
MIOCPEICTBOM COCTaBJICHUS JIEKTPOHHOIO OanaHca 3THX pPeaKlnii;
IIPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HUX CTPOECHUS,
BO3MOKHOCTH IPOTEKAHUS XUMHUYECKMX IPEBPAIICHUNA B Pa3INYHBIX
YCIIOBUSIX;



BBIYUCIIATh OTHOCHUTEIBHYIO MOJEKYISPHYIO M MOJIIPHYIO MAaccChl BEIIECTB,
MAacCOBYIO JIOJIF0 XHMHYECKOTO JJIEeMEHTa Mo QopMysie COSIUHECHHUS,
MacCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETH IO YPABHEHUIO
XUMHUYECKOU PEAKLINH;

cOOIOIaTh TMpaBUjia TMOJIB30BAHUA XMUMHUYECKON MOCYI0M M 1abopaTopHBIM
000py1I0BaHUEM, a TAKXKE ITpaBUiia OOpaIeHHs ¢ BeIeCTBaMHU B COOTBETCTBUU
C MHCTPYKIUSIMU IO BBITIOJHEHHUIO JaO0OPAaTOPHBIX XUMUYECKUX OIBITOB 1O
NOJIYYEHUIO U COOMPAaHMIO ra3000pa3HbIX BEIIECTB (AMMHAKA U YTIJIEKUCIIOTO
rasa);

NPOBOJIUTH PEAKIIMH, MOJTBEPKIAIONINE KAaueCTBEHHBI COCTAB Pa3THMYHBIX
BEIIECTB: pPACIO3HABATh OMBITHBIM MYTEM XJIOPHUA-, OpOMHI-, HOAMI-,
kapboHat-, Qocdar-, cunukar-, cynabpar-, TUAPOKCUI-UOHBI, KATHOHBI
aMMOHHUS W HMOHBI H3YYCHHBIX METAJJIOB, MPHUCYTCTBYIOIIME B BOJHBIX
pacTBOpax HEOPTAHUYECKUX BEIIECTB;

NPUMEHSTh OCHOBHBIE OTEPAIlUN MBICIUTEIBHON JNEATEIIEHOCTH — aHallu3 |
CUHTE3, CpaBHEHHE, 0000IIeHNEe, CHCTEMAaTH3aIUI0, BhISIBJICHUE MPUYNHHO-
CJICJICTBEHHBIX CBSI3€H — I M3YYEHHUS CBOWCTB BEUISCTB M XHUMHYECKHX
peaKIuii, eCTEeCTBEHHO-Hay4YyHbIEe METOABl TIO3HAHHWS — HAOJIO/ICHNUE,
U3MEpEeHNEe, MOJIETUPOBaHHE, SKCIIEPUMEHT (peabHbI U MBICJICHHBIN).



TEMATHUYECKOE IINIAHUPOBAHUE

8 KUIACC
HaumenoBanue KoJsnyecTBo 4yacoB
Ne DJIeKTpOHHbIe (L (PPOBbIE)
pa3iesioB U TeEM Konrpoabueie IIpakTnyeckue
n/n Bcero o0pa3oBaTe/ibHbIE pecypcChl
nporpamMmbl padoThI padoTsI
Paszgea 1. IlepBoHavasibHble XUMHYECKHE MIOHATUSA
XuMusi — BaxKHast
11 00J1aCTh €CTeCTBO3HAHUS 5 5 bubnuotexa [JOK
' U IPAaKTHYECKON https://m.edsoo.ru/7f41837c
JESITETFHOCTH YeTIOBEKa
19 BemiecTBa 1 XuMu4deckue 15 1 bu6moreka [IOK
' peaxiuu https://m.edsoo.ru/7f41837¢
Hroro mo pazgeny 20
Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHNYeCKUX BellecTB
51 Bosznyx. Kucnopoa. 5 bubnuoreka [JOK
' ITousarue 00 oxkcumax https://m.edsoo.ru/7f41837c
Boaopon. [lonsitue o bubnuoreka [JOK
2.2 8 1
KHUCJIOTaX U COJISAX https://m.edso0.ru/7f41837c
Bopa. PactBopbl. bubnuoreka [JOK
2.3 5 1 1
[TonsaTre 06 0OCHOBaHUAX https://m.edso0.ru/7f41837c
OcHOBHBIE KJIacChl Eu 1OK
nonmoTexa
24 11 1 1
HeOpraHquVCKHX https://m.edsoo.ru/7f41837c¢
COETMHEHU I
Hroro no paszneny 30



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

Paznean 3. Ilepuoanyeckuii 3akon u llepuoguyeckasi cucrema xummnuyeckux 3j1eMeHToB /I, . MenaeseeBa. CTpoeHne aToMOB.
Xumuueckas cBsi3b. OKHUCIUTEIbHO-BOCCTAHOBUTEIbHbIE PeAKIIUU

[Tepuonnueckuii 3aKOH U

IIepnoanueckas cucrema
bu6mmoreka [{OK

https://m.edsoo.ru/7f41837¢c

3.1 XUMHYECKUX DJIEMEHTOB 7
. N. Menneneena.

Crpoenue aToMa

XUMHYECKASA CBA3b.

3.9 OKuCIUTEbHO- 8 9 bu6mmoteka [IOK
' BOCCTaHOBHUTEJILHBIE https://m.edsoo.ru/7f41837¢
peaxIu
bu6moreka [IOK
4 15
TOTD HO pasaely https://m.edso0.ru/7f41837c
PezepBHoe Bpemst 3 Bubnmorexa [JOK

https://m.edsoo.ru/7f41837¢c

OBIIEE KOJIMYECTBO

YACOB II10 ITPOTPAMME 08 > >



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

9 KUIIACC

HaumeHoBaHue Kosau4yecTBo 4acoB
Ne DJIeKTpOHHbIe (LN (POBbIE)
Pa3ie/ioB U TEM KoHTpoJbHbIE IIpakTH4eckue
n/n Bcero o0pa3oBaTejibHbIE PeCypChl
NporpamMmbl padoThI padoTsI
Paspnen 1. BemecTBo 1 XuMHYecKHe peaKIUul
[ToBTOpEHUE M
11 yrayOneHue 3HaHUH 5 1 bubnuoreka [IOK
' OCHOBHBIX Pa3/IeoB https://m.eds00.ru/7f41a636
Kypca 8 Kiacca
OcCHOBHBIE
1.2 3aKOHOMEPHOCTH 4 brbmorexa [OK
' p . https://m.edsoo.ru/7f41a636
XUMHYECKUX PEaKIIni
DJIEKTPOJIUTHYECKAS
13 IIUCCOLINALIN. 3 1 1 bu6moreka [IOK
' XMMUUECKUE PEAKIINU B https://m.eds00.ru/7f41a636
pacTBopax
Hroro mo pazgeny 17
Paznen 2. HeMeTaJJILI M X COeAMHEHHUS
OO1as XxapakTepucTuKa
2.1 XUMHUYECKUX DJIEMEHTOB 4 1 bubmmorexa [JOK
' https://m.edso0.ru/7f41a636
VIIA-rpynmnsl. ["anorenst
OO1as XxapakTepucTuKa
99 XUMHYECKUX DJIEMEHTOB 6 bu6mmoreka [JOK

VIA-rpynnel. Cepa u e€
COEIMHEHUS

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

OO1ast xapakTepuCTUKA

53 XUMHUYECKUX 3JICMEHTOB 7 bubmuoreka [IOK
' VA-rpymmsl. A3or, https://m.edsoo.ru/7f41a636
docdop 1 UX COCTMHCHHUS
OO01as XxapakTeprucTUKa
XUMHUYCCKUX DJICMCHTOB B 6 HOK
nOIMoTEKa
2.4 IVA- .y 8
rp}:HHH fiepoiH https://m.edsoo.ru/7f41a636
KpPpEMHHH U UX
COCANHCHUSA
Hroro mo pazueny 25
Pa3nen 3. MeTajliibl 4 MX COeAMHEHUA
31 OGmue cBoicTBa 4 bu6moreka [IOK
' METAILIOB https://m.edsoo.ru/7f41a636
3.9 Baxneiinne MeTauibl 1 16 bubnuorexa [JOK
' WX COEIMHEHUS https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 20

Pasznen 4. Xumus v oOKpy:Kaomas cpeaa

41 BemectBa u matepuaisl B 3 bubnuoreka [JOK
' YKU3HU YeJoBEKa https://m.edsoo.ru/7f41a636
Utoro no pazneny 3
PesepBHOE Bpemsa 3 Eubmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBLIEE KOJIMYECTBO 68

YACOB I10 ITPOTPAMME



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

IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIACC
KosmmmuyecTBo yacos DJIeKTPOHHbIE
Ne [ara uudposbie
Tema ypoka KoHTpoJbHbIE IIpakTH4eckue
n/n Bceero H3YYeHUs oOpa3oBaTejibHbIE
padoThI padoTsbI
pecypchl
[Ipenmer xumuu. Poms xumun B
1 KU3HU yesioBeka. Tema u 1 brbmorexa OK
' https://m.edsoo.ru/ff0d210c
BeIlleCTBa
5 IlonsaTtue o MeTogax MO3HAHUS 1 bu6moreka [IOK
B XUMUU https://m.edsoo.ru/ff0d227e
[IpaxTrueckas padora Ne 1
«[IpaBmia paboTHI B
3 nabopaTopuu U MPUEMBI 1 bubmroreia LIOK
patop P https://m.edsoo.ru/ff0d23dc
oOpareHus ¢ 1abopaTOPHBIM
000pyI0BaHUEM
YucTele BeecTBa U CMECH. bubnuorexa [JOK
4 . 1
CriocoOnl pasneneHus cMmecei https://m.edsoo.ru/ff0d26ca
[IpakTuueckas padota Ne 2
5 «Pa3znenenue cmeceit (Ha 1 bubnunoreka [JOK
MpUMEPE OUUCTKHU NMOBAPEHHOMN https://m.edsoo.ru/ff0d28c8
COJIH)»
bubmuoreka [JOK
6 A 1
TOMBI H MOMCEYIRE https://m.edsoo.ru/ff0d2a6¢c
XHUMHUYECKHUE AIIEMEHTBI. 3HAKU
7 (CMMBOJIBI) XUMHYECKUX 1 bubmmorexa [JOK
https://m.edsoo.ru/ff0d2be8
3JIEMEHTOB



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8

bubnuoreka [IOK

8 I1
DOCTRIC H CHOMHIBIC BEIIECTRA https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYIISIPHOE YUECHHUE bubmmorexa [TOK
Yp v https://m.edsoo.ru/ff0d2d50
3aK0H MMOCTOSHCTBA COCTaBa
10 BelecTB. XUMHUIECKas bu6moreka [IOK
dbopmyna. BareHTHOCTH aTOMOB https://m.edsoo.ru/ff0d2eae
XUMHYECKUX DIIEMEHTOB
OTHOCUTEIbHAS aTOMHAS
11 macca. OTHocuTeNLHAs bubmmorexa TIOK
) https://m.edsoo.ru/ff0d323c
MOJICKYJISIpHAsT Macca
12 MaccoBas 10J1s1 XHMHAYECKOTO bu6moreka [IOK
3JIEMEHTA B COCTMHECHNUN https://m.edsoo.ru/ff0d350c
13 Koaunuectso BemecrBa. MoJb. bubnuorexa [JOK
MomnspHas macca https://m.edsoo.ru/ff0d5230
dOu3nvecKrue U XUMUYECKHE bubnuorexa [JOK
14
SIBJICHUSI. XUMHUUYECKasl peaKIus https://m.edsoo.ru/ff0d37fa
[IpusHaku u ycnoBus
15 MIPOTEKAHUS XUMHUYECKUX bubmmorexa [IOK
P 5 https://m.edsoo.ru/ff0d3al6
peakimit
3aK0H COXpaHEHHUS MacChl
16 BeleCcTB. XUMUUYECKHUE bubmnorexa [IOK
= ’ https://m.edsoo.ru/ff0d3b88
ypaBHEHUS
BrrunciieHus Koau4ecTBa,
17 MAaccCHl BEIIeCTBA 10 bu6mmoreka [JOK

YPAaBHEHUSAM XUMHUYECKHUX
peakuui

https://m.edsoo.ru/ff0d5708



https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708

Krnaccudukarus XaMHUYECKUX
peakuuii (coequHeHus,

bubmuoreka [IOK

18 pa3JoKEeHUs, 3aMELICHHUS, https://m.edsoo.ru/ff0d3f34
oOMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHIMKIoNeuCcT. O000IIeHNEe 1 bubmorexa HOK
. https://m.edsoo.ru/ff0d40c4
CUCTeMAaTH3aIs 3HAHUHA
KonTpomasnas pabora Nel no
20 teMe «BemecTBa u brbmorexa OK
https://m.edsoo.ru/ff0d4290
XHUMHYCCKUC PEAKITHID)
Bo3sgyx — cMech razos.
21 Cocras Bo3ayxa. Kucnopon — bubnuotexa [JOK
3JIEMEHT U TPOCTOE BEUIECTBO. https://m.edsoo.ru/ff0d448e
O30H
OuznyecKkue U XUMHUYECKHe
99 CBOMCTBA KUCJIOPOia (peaKiiuu bubnuoreka [IOK
okucieHus, ropeaue). [lonarue https://m.edsoo.ru/ff0d4614
00 oxcuaax
CriocoOsl mosryueHust
23 KHCJIOpOJia B JabOpaTopuu 1 bubnuoreka [JOK
MPOMBIIIIEHHOCTH. https://m.edsoo.ru/ff0d497a
[Ipumenenue kucaopoaa
TennoBoii 3 HeKT XUMHIECKOM
peaxiuu, IoHATHE O
bubmuoreka [JOK
24 TEPMOXUMHUYECKOM ypaBHEHUH,

9K30- U SHAOTCPMHUUCCKUX
peaKknusax

https://m.edsoo.ru/ff0d4790



https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790

TormBo (HedTh, yrois u

o5 3 . bubmuoreka [IOK
METaH). 3arpsA3HEeHHe BO3yXa, https://m.edsoo.ru/ffod4c4a
CTOCOOBI €ro MpeI0TBPAIICHUS
[Ipaktugeckas padora Ne 3 o
teme «llomydyenue u cobupanue bubnuorexa [IOK

26
KHMCJIOPOJ1a, U3YYEHHUE €TO https://m.edsoo.ru/ff0d4ae2
CBOMCTB»

B — e

97 OAOPOL = EMERT M bu6moteka [IOK
TPOCTOE BEMECTBO. https://m.edsoo.ru/ff0d4dd0
Haxoxnenne B npupone
) ecKue

) sznqecxne U XUMHYECKH BuGmrorexa LOK
CBOHCTBA BONOPOAR. https://m.edsoo.ru/ff0d4dd0
[Tpumenenne Bogopoaa

29 I CHOTAX 1 CO bu6moreka [IOK

OIUITHE O KHCIOTAX H COIAX https://m.edsoo.ru/ff0d50d2

30 Crioco0pI oTy4eHus: BOJAOPOaa bubnuorexa [JOK
B JJabopaTtopuu https://m.edsoo.ru/ff0d4dd0
[IpakTruueckas padota Ne 4 o

31 teme «Ilonmydyenue u cobupanue bubnuoreka [JOK
BOJIOPO/ia, U3YUYECHHUE €0 https://m.edsoo.ru/ff0d4f42
CBOMCTB»

32 MounsipHbiii 00BEM ra3oB. 3aKoH bubnuoreka [JOK
ABoraapo https://m.edsoo.ru/ff0d542e
Brruncienus o0béma,

33 KOJIMYECTBA BEIlIECTBA rasa 1o bubmuoreka [JOK

€r0 U3BECTHOMY KOJINYECTBY
BEIIeCTBA W 00BEMY

https://m.edsoo.ru/ff0d55a0



https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
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Beruucinenus 006EMOB ra3oB 0o
YPaBHEHUIO PEAKIIUU Ha OCHOBE

bubmuoreka [IOK

34
3aK0HA 00BEMHEIX OTHOIICHUI https://m.edsoo.ru/ff0d5708
ra3on
35 DOU3NYECKUE U XUMUYECKHE bu6mmoreka [IOK
CBOMCTBA BOJBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuil. [lonsitue bubnuoreka [JOK
00 MHAMKATOpax https://m.edsoo.ru/ff0d59e2
Bona kak pactBopurens.
Hacreimennsie u
37 HEHACHIIIEHHBIE PACTBOPHI bubmorexa HOK
m p PbL. https://m.edsoo.ru/ff0d5b40
MaccoBas 101 BEIecTBa B
pacTBope
[TpakTrueckast pabota Ne 5 o
teme «lIpurotoBnenue
38 aCTBOPOB C ONpPeAcNEHHOMN bubmorexa HOK
P P N 13 A https://m.edsoo.ru/ff0d5eba
MAacCOBOM Joyei
PacTBOPEHHOTO BEIIECTBA»
Kontponbras padoTta Ne2 o
39 teme «Kuciopon. Bogopo bubmorexa HOK
POAL- BOAOPOA. https://m.edsoo.ru/ff0d6342
Bopa»
OKCHUIbI: COCTaB,
40 KJaccuukanus bubmotera [JOK
e, https://m.edsoo.ru/ff0d664e
HOMEHKJIaTypa
[Tonyuenue u XuMu4ecKue
41 CBOMCTBA KUCJOTHBIX, bubmuoreka [JOK

OCHOBHBIX U aM(I)OTepHBIX
OKCHJO0B

https://m.edsoo.ru/ff0d664e
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OcHoBaHUS: COCTaB,

42 KIIacCU(pUKAIUs bubmorexa HOK
’ https://m.edsoo.ru/ff0d67ca
HOMEHKJIaTypa

43 [Tony4yenue u xumMu4eckue bubnuorexa [JOK
CBOIICTBa OCHOBaHUI https://m.edsoo.ru/ff0d67ca
KwucmoTsr: cocTas,

44 KIaccuuranus brbmorexa OK

T, https://m.edsoo.ru/ffOdfee2
HOMEHKJIaTypa

45 [Tonyyenue n xXumMu4eckue bubnuoreka [JOK
CBOIICTBA KHCJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpemnue):

46 HOMEHKJIaTypa, CII0COOBI bubnuorexa [JOK
MOJIYYECHUS, XUMAYECKUE https://m.edsoo.ru/00ad9474
CBOIiCTBa
[TpakTrueckast pabota Ne 6.

Pemenne skcniepuMeHTATBHBIX
47 3aa4 1o TeMe «OCHOBHEIE bubmorexa HOK
s https://m.edsoo.ru/00ad9b7c
KJIaCChl HEOPraHWYECKUX
COEIUHEHUIN
I'eHeTn4eckas CBSI3b MEXKIY
bu6mmoreka [IOK
48 KJIaCCaMH HEOPraHUYECKUX
. https://m.edsoo.ru/00ad9a50
COEeqUHEHUI

49 O060061eHre u cucTeMaTu3anus bubnunoreka [JOK
3HaAHHUHI https://m.edsoo.ru/00ad9ch?2
KonTtponsHast padota Ne3 mo

"\ bu6mmoreka [JOK

50 TeMe "OCHOBHBIE KJIACCHI

HEOPraHUYECKUX COeAMHEHUI"

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



https://m.edsoo.ru/ff0d67ca
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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

IIepBble ONBITKH
KITACCU(PUKAITUU XUMUYECKUX

bubmuoreka [IOK

51
aneMeHToB. [lonsATHe 0 https://m.edsoo.ru/00ad9ffa
rpymnmnax cXOJAHbIX JIEMEHTOB
[Tepuonnueckuii 3aKOH U

52 IIepnoanueckas cucrema bubnuoreka [JOK
XUMHUYECKUX AnemMeHToB /l. U. https://m.edsoo.ru/00ada52c
Meneneera

53 [Tepuoapl, TPYNIIIBI, TOATPYIIIIBI bubmorera [JOK

P > TPYHIH, 26 https://m.edso0.ru/00ada52c

54 Crpoenne atromoB. CoctaB bubnuorexa [JOK
aTOMHBIX saep. M30Tomb! https://m.edsoo.ru/00ada342
CrpoeHnue AIIeKTPOHHBIX

55 000JI0YCK aTOMOB DJICMEHTOB bubnuorexa [JOK
[Tepuonunueckot cucremsr /. 1. https://m.edsoo.ru/00ada6bc
MenneneeBa
XapakTepucTuKa XUMHUUYECKOTO

56 3JIEMEHTA 10 €ro MOJIOKCHHUIO B bubmuorexa [JOK
[Tepuonnueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
Meupeneena
3nauenue [leproauyeckoro

57 3aKOHA IS pa3BUTHUS HAYKU U bubmuoreka [JOK
npaktuku. /1. 1. MenaeneeB — https://m.edsoo.ru/00ada96e
Y4EHBIM, IEJAror U rpaxIaHuH
PesepBHrlit ypok. O600IeHNE

58 Y CHCTEeMAaTH3aIus 3HaHUH / bubmuoreka [JOK

Bcepocculickas npoBepo4Has
pabota

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



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
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KonTtponsnas padora Ne4 mo
teme «CTpoeHue aToma.

bu6mmoreka [IOK
59 X / 1
HMH%CKUM CBASEY https://m.edso0.ru/00adb486
Bcepoccuiickas npoBepodHas
pabora
DNEeKTPOOTPULIATELHOCTh
60 ATOMOB XHMHYECKHX 1 bubmorexa HOK
https://m.edsoo.ru/00adaab8
2JIEMEHTOB
bu6moteka [IOK
61 14 1
OTHA XHNMITHCCKAT CBASH https://m.edsoo.ru/00adac34
62 KoBanentnas nonsipHas 1 bubnuorexa [JOK
XUMHUYECKas CBSI3b https://m.edsoo.ru/00adaab8
63 KoBanentnas HenomnsipHast 1 bubnuotexa [JOK
XUMHYECKas CBA3b https://m.edsoo.ru/00adaab8
bu6moreka [IOK
64 C 1
TCTCHb ORHCICHIA https://m.edsoo.ru/00adae28
65 OKHCIUTEIBHO- 1 bubnuorexa [JOK
BOCCTAHOBUTEJIbHBIE PEAKIINHI https://m.edso00.ru/00adb076
66 OKuCIUTEIN U BOCCTAHOBUTEIIN 1 bubmorera [JOK
https://m.edso00.ru/00adb076
PesepBHblit ypok. O6001IeHE
67 W CUCTEMAaTH3alus 3HAaHUH 110 1 bubmuoreka [JOK
teme «CTtpoeHue aToma. https://m.edsoo.ru/00ad9ch2
XHUMHUYECKasi CBS3b)»
68 PezepHblit ypok. O6o0mmenue 1 bubnuoreka [IOK
U cUCTeMaTHu3alus 3HaHui https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB 68

I10 ITPOT'PAMME



https://m.edsoo.ru/00adb486
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9 KUIIACC

KoaundyecTBO YacoB DJIeKTPOHHBbIE
Ne [ara uudposeie
Tema ypoka KonTpoJbHbIe IIpakTH4eckue
n/n Bceero H3YYeHUs o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
[Iepnoanueckuil 3aK0H.
1 [Iepnoanueckas cucrema 1 bubnuoreka [JOK
XUMHUYECKHUX DJIEMEHTOB https://m.edsoo.ru/00adb59e
. Y. Menneneena
3aKOHOMEPHOCTH B
9 W3MEHCHUU CBOWCTB 1 bu6moreka [IOK
XUMHUYECKHUX DJIIEMEHTOB https://m.edso0.ru/00adb6b6
MEPBBIX TPEX MTEPUOTOB
Knaccudukanus u
3 HOMEHKIATYDA 1 bu6moreka [IOK
P https://m.edsoo.ru/00adb7e2
HEOPraHUYECKHUX BEIIECTB
Buaber XuMHu4eckoil CBsI3H
bu6mmoreka [IOK
4 Y TUIIbI KPUCTAIUTMYECKHUX 1
. https://m.edsoo.ru/00adbac6
pemeéTox
Kontponbras padora Nel
o Teme «IloBTopenue u
5 yriayOiieHne 3HaHu’ 1 1
OCHOBHBIX Pa3/IeJIOB Kypca
8 Kmaccay
Knaccudukarms
6 XI/IMI/I‘Ie((l))KI/IX €aKIHi o 1 bubmorexa [IOK
p https://m.edsoo.ru/00adbch0
Pa3IMYHBIM MPU3HAKAM



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

[TonsiTue o ckopocTu
XUMHUYECKON PEaAKIUU.

bubmuoreka [IOK

! IloHsTHE O TOMOI€HHBIX B https://m.edsoo.ru/00adbe9a
TeTEPOreHHBIX PEAKIIHUIX
IloHsTHE O XUMHYECKOM
paBHOBecuu. DaKTOPBHI,

8 BJIMSIFOIIME HA CKOPOCTh bubnuotexa [JOK
XUMHUYECKON PEaKLy U https://m.edsoo.ru/00adc28c
TTOJIOKECHUE XUMHIECKOTO
paBHOBECHs
OKHCIUTEIIBHO-

9 BOCCTaHOBUTEJIbHBIC bubmorera [JOK

https://m.edsoo.ru/00adcade
peakiuu
Teopus

10 AIEKTPOJTUTUYECKON bubnuoreka [IOK
nuccormanuy. CUJIbHEIE U https://m.edsoo.ru/00adcd68
cia0ble AIIEKTPOTUTHI

1 HNonnbie ypaBHEHUS bubnuoreka [JOK
peakuui https://m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA
KHCJIOT ¥ OCHOBAaHUM B

12 CBETE MPEACTABICHUI 00 Eubmorexa OK

N https://m.edsoo.ru/00add5d8
ANEKTPOJIUTUYECKON
JIUCCOLMAIIAH
XHUMHYECKHE CBOMCTBA
N bubmuoreka [JOK
13 CoJIeH B CBETE

MpeJICTaBICHUI 00

https://m.edsoo.ru/00add8b2



https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
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https://m.edsoo.ru/00add8b2

BIEKTPOJIUTHYECKON

JTUCCOIUAIIUN

14 [TonsiTHe o rugponuse bubnuorexa [JOK
conen https://m.edsoo.ru/00add9d4

15 O06o0mIeHue u bubmuoreka [JOK
CHUCTEeMaTH3alns 3HAHUI https://m.edsoo.ru/00addd12
[IpaxTrueckas padota Ne

16 1. «Pemenue bu6moteka [IOK
AKCIIEPUMEHTAIBHBIX https://m.edsoo.ru/00addbfa
3a/1a9
KontpomnbHas padorta Ne2
o TeMe

17 «INEKTPOTUTHYECKAS bubnuorexa [JOK
JINCCOITHAITHA. https://m.edsoo.ru/00addecO
XUMUYECKUE PEAKIINU B
pacTBopax»
OO6mras xapakTepucTuKa

18 rajloreHOB. XMMHUYECKHE bubmuorexa [JOK
CBOICTBa Ha MPUMEPE https://m.edsoo.ru/00addfe2
xJiopa
XnopoBoaopoa. CossiHas

19 KHCIIOTa, XUMHYECKHE bubmuoreka [JOK
CBOWCTBA, MOJIyYECHHUE, https://m.edsoo.ru/00ade104
MIPUMEHCHHE
[TpakTiueckas pabota No

20 2 no teme «llomyuenue bubnuoreka [IOK

COJITHOM KHUCJIOTBHI,
HU3yYEHUE €€ CBOUCTBY»

https://m.edsoo.ru/00ade348



https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
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Briuucienus no
YPABHEHUSIM XUMHUYECKHUX

bubmuoreka [IOK

21
peaKkuuii, €Clii OJUH U3 https://m.edsoo.ru/00ade488
peareHTOB JaH B U30BITKE

29 OO6mas xapakTepucTuka bubnuorexa [JOK
anemeHTOB VIA-Tpymmbl https://m.edsoo.ru/00ade64a
AnnoTponHbie
MOAU(PHUKAIIUU CEPBI.

23 Haxosxnenue cepsl u e bubnuotexa [JOK
COEIMHEHUH B IPUPOJE. https://m.edsoo.ru/00ade64a
XUMHUYECKUE CBOMCTBA
cephl
CepoBoI0po, CTPOCHHE,

24 q)nznqecmrl)e u ’ bubmorera [JOK

. https://m.edsoo.ru/00ade802
XMUMHYECKUE CBOMCTBA
Oxkcupsl cepbl. CepHas

o5 KHCJIOTa, GU3UIECKUE U bubnuoreka [JOK
XHMHYECKIE CBOMCTBA, https://m.edsoo.ru/00adea28
MIPUMEHEHHE
XUMUYECKUE peaKlnu,

JeKalue B OCHOBE
MIPOMBIIIJIEHHOTO Criocoda
26 MOJIYYEHUS] CEPHOU bubnuorexa [IOK

KHUCJIOThI. XUMUYECKOE
3arpsi3HEHUE
OKpYKaroLIEen CpeJIbl
COEMHEHUSIMHU CEPbI

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

27 JIOJIY BBIXOJA IIPOIYKTa bubnmorexa LOK
POJIYK https://m.edsoo.ru/00adec8a
peaxiuu
OO01as XxapakTeprucTUKa
2JIEMEHTOB V A-TpymIIbl.
28 A30T, pacIpocTpaHEeHNE B bubnmorexa LOK
» PACIpOCIp https://m.edsoo.ru/00adeeab
npupoje, puznueckue u
XUMHUYECKHE CBOMCTBA
AmMuak, ero (puznyeckue
29 1 XUMHUYECKHE CBOMCTBA bubmorexa HOK
> https://m.edso0.ru/00adf004
HOJ'Iy‘-IeHI/Ie nu HpI/IMeHeHI/Ie
[IpakTnueckas padora Ne
30 3 no teme «llomyyenue bubnuotexa [JOK
aMMHaKa, U3y4eHue ero https://m.edsoo.ru/00adf180
CBOICTBY
A3oTHas KuCI0Ta, €€
31 (buzuveckue u bubmorera [JOK
. https://m.edsoo.ru/00adf306
XUMHUYECKHE CBOMCTBA
Hcnonp3oBanre HUTPATOB
H COJIE€H aMMOHHUS B
KauyeCcTBE MUHEPAIbHBIX
32 TOOpeHnil. XUMHUUYECKOE Eubmorexa OK
yAobp ’ https://m.edsoo.ru/00adf518
3arps3HEHUE
OKpY’KaIoIlel cpe/bl
COEIUHEHUSAMU a30Ta
dochop. Oxcun dbochopa
dop docdop bubmuoreka [JOK
33 (V) u pocdopnas

KHUCJIOTa, (bI/I3I/I‘-IeCKI/Ie u

https://m.edsoo.ru/00adf68a
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XUMHYECKHE CBOMCTBA,
MOJTy4eHUE

Ucnonws3oBanue docdaTton
B Ka4€CTBC MUHCPAJIbHBIX

bu6mmoreka [IOK

34 yHO6peHHIE’ 3arpsssenme https://m.edsoo.ru/00adfc20
MIPUPOTHOMN CPeIIb
dbocharamu
Yraepon,

35 pacnpocTpaHeHue B bubnuoreka [JOK
npupoe, puznueckue u https://m.edsoo.ru/00adfd9c
XUMHUYECKUE CBOMCTBA
Okcuppl yriaeponaa, ux
¢buznueckue u

36 XUMHUYECKHE CBOMCTBA. bubnuorexa [JOK
DKOJIOTHYECKUE https://m.edsoo.ru/00adfebe
poOJIeMBI, CBSI3aHHBIC C
okcusom yriepoaa (IV)

37 VronpHas KUClIoTa U e bubnuorexa [JOK
COJI https://m.edsoo.ru/00ae006¢c
[TpakTuueckas padota Ne
4 no teme "llonyuenue

38 YTJIEKUCIIOTO Ta3a. bubmmorexa [JOK

https://m.edsoo.ru/00ae027e
KauecTtBenHnas peakuus Ha
KapOoHaT-uOH"
[TepBoHauanbHBIC TOHATHUS
39 00 opraHMuYecKux bubnunoreka [JOK

BCIICCTBAX KaK O
COCAUHCHUAX yIriiepoa

https://m.edsoo.ru/00ae054e



https://m.edsoo.ru/00adfc20
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40

Kpemnuii u ero
COCIMHECHUSA

bubnuoreka [IOK
https://m.edsoo.ru/00ae080a

41

[TpakTtuyeckas padora Ne
5. Pemmenue
AKCIIEPUMEHTATBHBIX
3aJ1a4 I10 TEME
«Baxknenmre HeMeTaJIbl
U UX COETUHEHUS

bu6mmoreka [IOK
https://m.edsoo.ru/00ae0bf2

42

KonTponbnas padora Ne3
mo Teme «Bakneime
HEMETAJIJIBI U UX
COCOAUHCHUA»

bu6moreka [IOK
https://m.edsoo.ru/00ae0el8

43

OO01as XxapakTepucTuKa
XUMHYECKUX DJIEMEHTOB
— METAJIJIOB.
MeTammyeckas CBI3b U
MeTaJIInYecKast
KpUCTAJUTMYECKas
pemérka. Ouznyueckue
CBOMCTBA METAJIJIOB

bu6moreka [IOK
https://m.edsoo.ru/00ael103e

44

XuMudeckrue cBOlcTBa
METAJIIOB.
DJIEKTPOXUMHUYECKUI Psif
HaIpsHKEHUH METaJlIOB

bubmuoreka [JOK
https://m.edsoo.ru/00ael1156

45

OO1me crmocoOsl
MOJTyYCHHUST METAJLIOB.
CmuiaBel. Beruucaenust mo
YPaBHCHUSIM XUMUYECCKUX

bu6mmoreka [JOK
https://m.edsoo0.ru/00ae1156



https://m.edsoo.ru/00ae080a
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peaKuuid, €Ciii OJUH U3
peareHTOB COJICPXKUT
puMecu

46 [TonsiTHE O KOPpO3UU bubnuorexa [JOK
METAJIOB https://m.edsoo.ru/00ae1278
bu6moteka [IOK
47
[Henoubre MeTanIL https://m.edsoo.ru/00ael4b2
48 OKcHIbI U TUIPOKCHUIBI bubnuotexa [JOK
HAaTpus U Kalus https://m.edsoo.ru/00ael4b2
Illenouno3zemMenbHBIS
49 METaJUIbI — KaJIBIIAI 1 bubmmorexa TTOK
. https://m.edsoo.ru/00ael5e8
Maraui
50 Baxneiimme coeiuHEHUS bu6moreka [IOK
KaJIBIUS https://m.edsoo0.ru/00ae15e8
51 O600mmenue u
CHUCTEeMaTH3allusl 3HAHUI
52 KécTkocTh BOJBI 1 bubnuorexa [JOK
crocoObl €€ yCTpaHEeHHS https://m.edsoo.ru/00ae1886
[TpakTrueckas padota Ne
53 6 o teme "JXKécTkoCcTh bubnuorexa [JOK
BOJBI U METOEI €6 https://m.edsoo.ru/00aelae8
ycTpaHeHus"
bubmuoreka [JOK
54 An i
FOMHITIH https://m.edsoo.ru/00aelc64
55 AmdorepHble cBOIicTBa bubnuoreka [IOK

OKCH/JIa ¥ TUIPOKCUA

https://m.edsoo.ru/00aelc64



https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
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https://m.edsoo.ru/00ae15e8
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56

Kemaeso

bubnuoreka [IOK
https://m.edsoo.ru/00ael1d86

57

OKCI/I[[I)I, THAPOKCHUABI U
cosm xkene3a (I1) u xxenesa

(1)

bu6mmoreka [IOK
https://m.edsoo.ru/00ae35e6

58

O060011eHNEe U
cUCTeEMAaTH3alus 3HaHUN

59

[IpaxTrueckas padota Ne
7. Pemmenue
AKCIIEPUMEHTAITbHBIX
3aJ1a4 10 TeEMeE
«BasxkHenme MeTaIsl 1
HUX COEIUHECHUS

bu6mmoreka [IOK
https://m.edsoo.ru/00ae3de8

60

Brranciaenus mo
YpaBHEHHUSAM XUMHUYECKHUX
peaKkuuii, €Clii OJUH U3
peareHTOB JaH B H30BITKE
WJTU COJICPYKUT MPUMECH.
Brrunciaenus MmaccoBoi
JIO0JIA BBIXOJ1a TTPOTyKTa
peaKiuu

bu6mmoreka [IOK
https://m.edsoo.ru/00ael750

61

O060011eHuE U
CHCTEMAaTH3aLMs 3HAHUI

62

KontponbHas padota Ned
1o reme «BaxHenmue
METaJUIbl U UX
COCTMHEHUS



https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750

BemectBa u matepuaisl B

63 IMOBCEIHEBHOM XKU3HA 1 bubmmorexa [IOK
https://m.edsoo.ru/00ae3f50
4eJoBeKa
64 XHUMHUYECKOE 3arpsi3HEHUE 1 bubnuorexa [JOK
OKpYXKaIOILEH cpeabl https://m.edsoo.ru/00ae4270
65 Ponpe xumuu B pemreHnn 1 bubnuoreka [IOK
AKOJIOTUYECKUX TIPOOIeM https://m.edsoo.ru/00ae4270
Pe3epBHbIil ypok.
66 O6og eHHeyE 1 bubmorera [JOK
B . https://m.edsoo.ru/00ae0d0a
cucreMaTru3anus 3HaHuu
Pe3epBHbIi ypok.
67 O6ogmeHHey11?1 1 brbmorexa [TOK
. https://m.edsoo.ru/00adb33c
cucreMaTru3anus 3HaHuu
Pe3epBHbIit ypok.
68 | OGoGmenue u 1 bubmorera [JOK
m . https://m.edsoo.ru/00ad9ch2
cUCTeMaTH3alus 3HaHUH
OBILEE KOJIMYECTBO 68

YACOB II10 ITPOTPAMME



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

MPOBEPAEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUSI OCHOBHOM

OBPA3OBATEJILHON TPOT'PAMMBI

8 KUIACC

Kon
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHBIE Pe3yJIbTAThl 0CBOCHHSI OCHOBHOI 00pa30BaTe/IbHON NPOrPaMMbI
OCHOBHOI'0 00111er0 00pa30BaHus

1

IIo Teme: «HepBOHa'-IaJ'IBHI)Ie XUMHWYECKHUEC ITOHATHUA»

1.1

PacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKHUX IMOHSATHI: aTOM, MOJEKylda, XUMHUYECKHH 3JIEMEHT, MPOCTOe
BEIIIECTBO, CJOXKHOE BEIEeCTBO, CMeCh (OJHOpPOJIHAs W HEOJHOPOAHAs), BaJEHTHOCTb, OTHOCHUTENIbHAS
aTOMHas M MOJIEKYJIsIpHas Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJSpHAas Macca, MaccoBas J0Jid
XMMHUYECKOTO 3JIEMEHTa B COSAMHEHUH, MOJIIPHBIA 00bEM, XUMHUYECKasl peaklius, KiaccupuKalus peaKu:
peaKuuu COCAMHEHMS, PpEaKUUU pa3JoKEHUs, peakluu 3aMelleHHs, peakiuuu oOMeHa, »JK30- H
SHAOTEPMHUUECKUE PEaKIUU, TeIIOBON 3((deKT peakiuu, pacTBOp, MaccoBasi J0Jsl BellecTBa (IIPOILCHTHAS

KOHIIEHTpalUs1) B pacTBOpE

1.2

HIUIIOCTPpUPOBATh B3aUMOCBA3b OCHOBHBIX XHMHUUYCCKUX MOHATUN U IPUMCHATDL OTU MOHATHA IIPHU OIIMCAHHH

BCIICCTB U UX HpeBpaIHCHI/Iﬁ

1.3

HCIIOJIb30BAaTh XMMUYCCKYIHO CHUMBOJIMKY JIsI COCTAaBJICHUSA q)OpMyJ'I BCIICCTB H ypaBHeHI/Iﬁ XUMHNYCCKHX

peakuun

1.4

PaCKpbBIBATb CMBICJI 3dKOHOB COXpPAHCHUA MACChl BCUICCTB, IIOCTOAHCTBA COCTaBd, ATOMHO-MOJICKYIIAPHOI'O

YUYCHUs, 3aKOHA ABOF@.I[pO




1.5

ONpCACIIATh BAJICHTHOCTb aTOMOB 3JICMCHTOB B 6I/IHapHBIX COCIUHCHUAX

KJIaCCI/I(i)I/IIII/IpOBaTI) XUMHUYCCKHUE PCaKIUU (HO YHCIIy U COCTaBy YYaCTBYIOIIMX B pPCaKMU BCIICCTB, II0

L6 TEIIOBOMY 3P PEKTy)
1.7 BBIUYUCIISITH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BELLIECTB
1.8 BBIYHCIISATH MAaCCOBYIO JI0JIK0 XUMUYECKOTO 3JIEMEHTa M0 POpMYye COeAUHEHNUS,
1.9 BBIYHCIISATH MAaCCOBYIO JOJIIO BELIECTBA B PACTBOPE
110 MPUMEHATh E€CTECTBEHHOHAYYHbIE METOJbl TO3HAHHUA — HaONIo/IeHHue, HW3MEpEHUe, MOJEINPOBaHUE,
' 9KCIIEPUMEHT (peaJbHbIA U MBICJICHHBIN)
2 ITo Teme: «BaxkHeimume npeaCcTaBUTEIN HEOPTaHUUECKUX BEIIECTBY
2.1 PacKpbIBaTh CMBICII OCHOBHBIX XUMUYECKUX MOHSITHI: OKCUJ], KUCIIOTa, OCHOBAHUE, COJIb
2.2 OTIPENEeNIATh IPUHAIEKHOCTD BELIECTB K ONpeIeIEHHOMY KJIacCy COeAMHEHUN 1Mo popMynam
2.3 KJIacCU(PUITMPOBaTh HEOPTAaHMYECKUE BEIECTBA
24 XapaKTepu30BaTh (OMUCHIBATh) OOLIME XUMUYECKHE CBOMCTBA BEUIECTB PA3IMYHBIX KJIACCOB, MOATBEPKAAS
' OTHCaHKE TPUMEPaMH MOJIEKYJISPHBIX YPAaBHEHUN COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIIHI
25 IPOrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBHUCUMOCTH OT HX KayeCTBEHHOTO COCTaBa, BO3MO>KHOCTH
' IPOTEKaHUS XUMUYECKUX MTPEBPALLECHUN B PA3IMYHBIX YCIOBUAX
clieIoBaTh MpaBUJIaM TMOJIb30BAHUSA XHUMHYECKOW MOCYAOW M JabopaTopHbIM OO0OpYyIOBaHUEM, a TaKXKe
npaBuiiaM OOpalleHus] C BEUIECTBAMH B COOTBETCTBHHM C MHCTPYKLHSMHM IO BBITIOJHEHHUIO J1aOOPATOPHBIX
26 XMMHYECKHUX OIBITOB IO TMOJYYEHUI0O U COOMpaHHIO Ta3000pa3HbIX BeEHIECTB (BOJAOpOJa M KHCIOPOAA),

IIPUTOTOBJICHUIO PACTBOPOB C OHpeHeHéHHOﬁ MacCOBOM o€ paCTBOpéHHOFO BCIICCTBA, IJIAHUPOBATL U
IMPOBOANUTb XMMUYCCKHUEC SKCIICPUMCHTLHI 110 PACIIO3HABAHHUIO PACTBOPOB IIeI04Yed U KUCIOT C IOMOIIBIO

UH/IMKAaTOpOB (JIakMyc, GeHoIPTaIenH, METUIOPAHXK U APYTHe)




2.7

IIPOBOJUTH PACUYETHI 10 YPABHEHUIO XUMUYECKOUN pEeaKIuu

[To teme: «llepnoanueckuii 3akoH u [lepuoanueckas cucreMa xumuyeckux anemenTos 1. M. Menneneesa.

3 Crpoenue aToMoB. Xumuueckas cBsi3b. OKUCIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIMI
PacKpbIBaTh CMBICI OCHOBHBIX XMMUYECKUX MOHATUM: SJIpO aroma, 3JIEKTPOHHBIM CJIOM aroma, aTOMHas
3.1 opbuTanp, paauyc aroma, XHWMHUYECKas CBS3b, MOJSpHAasT W HENOJsSIpHAs KOBAJIEHTHAs CBS3b,
3JIEKTPOOTPHUILIATENILHOCTh, HOHHAS CBA3b, MOH, KATUOH, AHUOH, CTEIIEHb OKHCIEHUS
3.2 KJIACCU(PUIIMPOBATH XUMUYECKUE DIIEMEHTBI
OTHCHIBATh M XapakTepu3oBaTh TaOnuuHyto (opmy lleproanueckoit cucTeMbl XMMHUYECKHUX 3JIEMEHTOB:
3.3 pasnuyath MOHSTHUS «TJaBHas moarpymnmna (Arpymma)» u «mobouyHas noarpynmna (brpymma)y, «vanbsie» u
«0OJIbLINEY TIEPUOIBI
packpbiBaTh cMbich [lepuomanueckoro 3akona J[.MI. MeHneneeBa: H€MOHCTPUPOBATH MOHUMAHHUE
3.4 MEPUOIUYECKON 3aBUCUMOCTH CBOMCTB XMUMHUYECKMX 3JIEMEHTOB OT HUX TNoJiokeHus B Ilepromnueckoit
cUCTEME
COOTHOCHUTH 0003HaYEeHHUsI, KOTOpbIe UMEIOTCs B Tabnuie «llepuoanueckas cucteMa XMMHUYECKUX 2JIEMEHTOB
3.5 JI.W1. MenneneeBa» ¢ YMCIOBBIMHU XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB XMUMUYECKUX 2JIEMEHTOB (COCTaB U
3apsiy spa, o01iee YUCo AMEKTPOHOB U paclpeiefieHUue UX MO IEKTPOHHBIM CII0SIM)
3.6 OTIPEIENATh CTENICHb OKUCIICHHS 3JIEMEHTOB B OMHAPHBIX COSIMHEHUSIX
3.7 OTIPEIeNIATh BUJ] XUMUYECKOU CBSA3M (KOBAJCHTHAS U MOHHAS) B HEOPTaHUYECKUX COCTMHEHUSIX

9 KUIIACC




Kon nposepsiemoro

HpOBepﬂeMble NpeaAMETHBLIC PE3YyJabTAaThl 0CBOCHUSA OCHOBHOM 06pa30B3TeJ’ILHOI7I NmporpaMmmbl

pe3yJbTara OCHOBHOTI'0 00111€er0 00pa30BaHus
1 ITo Teme: «BeniecTtBo u XUMHYECKas pEAKLU»
pPacKpbIBaTh CMBICI OCHOBHBIX XHMMUYECKUX TIOHATHUN: pacTBOP, AJIEKTPOJUTHI, HEIIIEKTPOJIUTHI,
UEKTPOJIUTUYECKAS TUCCOLMALINS, PEaKLMd NOHHOIO OOMeHa, KaTalu3aTop, XMMHUECKOE paBHOBECHUE,
T oOpaTuMble M HEOOpaTUMbIE pEaKIUH, OKHCIUTEIbHOBOCCTAHOBUTENBHbBIE PEAKIUH, OKHUCIUTEb,
' BOCCTAHOBMUTENb, OKHUCICHHE M BOCCTAaHOBJEHHE, aUIOTPONHs, aM(POTEPHOCTb, XUMHYECKAs CBS3b
(KoBasieHTHasi, MOHHAsA, METaJUINYecKas), KpUCTalInyecKkasl peméTka, CIUIaBbl, CKOPOCTh XMMHUYECKOM
peakuuu
12 WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHYECKUX MOHSATHUM M NPUMEHATh STH MOHSITUS NpU
' OTIMCAaHWHU BEUIECTB U UX MpEBpallleHuit
13 COCTaBJIATh YPABHEHUS DJIEKTPOJIUTHYECKON AMCCOLMAIMM KHCIJIOT, IIEJI0Ye U COJIeM, NOJIHbIE W
' COKpAIlEHHbIE YPaBHEHUS peakluii HOHHOTO 0OMeHa
14 pacKpbIBaTh CYIIHOCTb OKHCIMTEIbHO-BOCCTAHOBHUTENBHBIX PEAKIMM IOCPEACTBOM COCTaBIICHUS
' ANIEKTPOHHOTO OallaHca ATUX peaKklun
1.5 IPOBOJIUTH PACUYETHI IO YPABHEHUIO XUMHUYECKOU PeakLnu
2 [To Temam: «HemeTamibl u ux coequHeHus» U «MeTaibl U UX COSIUHEHUS»
XapaKTepu30BaTh (OMHUCHIBATH) OOIIME U clienu(pUIecKue XUMHUYECKHE CBOMCTBA MPOCTBIX U CIOKHBIX
2.1 BEILECTB, MOATBEPKAAsi ONMUCAHNE IPUMEPAMH MOJIEKYIISIPHBIX U HOHHBIX YPaBHEHUM COOTBETCTBYIOIIUX
XUMUYECKUX PEAKIUN
25 COCTaBJIATh YPABHEHMsI PEAKLUM, MOATBEP)KIAIOUIUX CYIIECTBOBAHME TI'€HETUYECKOW CBSA3M MEXIY

BCIICCTBAMU PA3JIMYHBIX KJIIACCOB




IIPOTHO3UPOBATH CBOIiCcTBa BCHICCTB B 3aBUCHUMOCTH OT HX CTPOCHHA, BO3MOXHOCTH IIPOTCKAHHWA

23 XUMUYECKUX PEBPAILICHUIN B pa3IMYHBIX YCIOBUSIX
CJIeIOBATh MPaBWJIaM TIOJB30BAHUS XUMHUYECKOW MOCYIOW M JabOpPaTOPHBEIM 000PYIOBAHHUEM, & TAKKE
54 IpaBWJIaM OOpAIICHHS C BEIIECTBAMHU B COOTBETCTBUHU C MHCTPYKITUSMU IO BBIMIOJTHCHUIO JTAOOPATOPHBIX
' XUMUYECKUX OIBITOB IO MOJYYEHUIO U COOMPAHUIO Ta3000pa3HBIX BEIIECTB (aMMMAKa U YIJIEKUCIIOTO
rasa)
MPOBOJIUTHh PEAKIIMU, TOJITBEPKIAIONINE KAueCTBEHHBIM COCTAB Pa3IMYHBIX BEIIECTB: PACIO3HABATh
25 OTIBITHBIM IYTEM XJIOPUI-, OpOMUJ, MOAUI, KapOoHaT, docdar, cumukar, cyinbhar, THIPOKCHIUOHBI,
' KaTHOHBl aMMOHHS, WOHBI HW3YYCHHBIX METAJUIOB, TMPHUCYTCTBYIOIHE B BOJHBIX PACTBOpPAX
HEOPraHMYECKHUX BEIECTB
3 [To Teme: «XuMUS U OKpYXKaroIIas cpear»
3.1 pacKpbIBaTh CMBICT OCHOBHBIX xuMuueckux nouatuii: [1/IK BemecTBa; koppo3usi MeTaioB
MPUMEHSITh OCHOBHBIE OINEpallMd MBICIUTENLHON NeATeNbHOCTH — aHalu3 W CHUHTE3, CpaBHEHHE,
39 0000111eHre, CUCTEeMATHU3alllI0, BBISIBICHUE MPUYUHHO-CIEICTBEHHBIX CBA3CH — U1 M3y4eHHs] CBOMCTB

B€IIECCTB U XUMHWUYCCKUX pCaKHHfI; €CTCCTBCHHOHAYYHbIC MCTOABI ITIO3HAHUA — Ha6J'II-OI[eHI/Ie, HN3MCPEHUC,

MOIETTUPOBaHUE, SKCIIEPUMEHT (peasbHbIM U MBICICHHBIN)




IPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

8 KVIACC
Kon IIpoBepsieMblii 3JIEeMEHT COAEPKAHUS
1 [TepBoHayanbHBIE XUMUYECKUE TOHATHS
11 [Ipenmer xumuun. Posib XUMUM B )KU3HH YEJIOBEKAa. XUMUS B CUCTEME HayK. Teina u BenecTBa. @u3n4ecKue CBOMCTBA
' BEIIECTB. ArperaTHO€ COCTOSTHUE BEIIECTB
1.2 [Tonsatue o MeTo1ax mo3HaHus B XUMUU. YucThle BemecTBa U cmecu. CrmocoObl pa3esieHust cMeceit
13 ATOMBI U MOJIEKYJIbI. XUMHUYECKUE AIeMEHThl. CUMBOJIBI XUMHUYECKUX 3JIEMEHTOB. [IpocThie U Cll0KHBIE BEUIECTBA.
' ATOMHO-MOJIEKYJIIPHOE YYEHHUE
Xumudeckass ¢Gopmyna. BameHTHOCTP aTOMOB XMMHYECKHX JJIEMEHTOB. 3aKOH TOCTOSHCTBA COCTaBa BEIIESCTB.
1.4 OtHocuTenbHasg atoMHasg macca. OTHOCUTENbHAA MOJIEKYJApHas Macca. MaccoBasi 101l XUMHYECKOTO JIEMEHTA B
COCIUHCHHUU
15 KonunuecTBo BemectBa. Mosibs. MonsipHas macca. B3auMoCBsI3b KOJIMYECTBA, MAaCChl U YUCJIA CTPYKTYPHBIX €IUHMI]
' BemecTBa. Pacuérel o popmysaM XMMUYECKUX COCTUHEHHI
16 duU3MYeCcKe U XUMHUYECKUE SABJICHUA. XHUMHYECKas peakius W €€ MpU3HAKW. 3aKOH COXPAaHEHMS MacChl BEIIECTB.
' Xumuueckue ypapHeHus. Kiaccudukanus XuMHUYeCKUX peakiuid (CoOequHEeHMs, pa3iokKeH s, 3aMelleHus], 0OMeHa)
XUMUYECKUH IKCTIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOH MOCY 10, ¢ MpaBuiIaMu paboThl B 1a00OpaTOpuu U npuémMamMu
17 oOpaiieHuss ¢ Ja0oOpaTOpHBIM OOOpYJOBaHHEM, H3y4eHHE U ONUCcaHue (U3MYECKUX CBONCTB 00paslioB
' HEOPraHMYECKUX BEIIeCTB, HabmoeHne pu3ndeckux (TiaBlieHHue BOCKa, TassHUE JIbJIa, pACTUPAHUE caxapa B CTYIIKE,
KHUIIEHHUE U KOHJICHCAIIHUS BOJIbI) U XUMUYECKHX (TOPEHUE CBEUH, MPOKATMBAHNUE METHOM MPOBOJIOKU, B3aUMOICHCTBHE




MeJa ¢ KHCJIOTOH) sIBIEeHUH, HAaOIr0ieHNe U ONKCaHUEe TMPU3HAKOB MPOTEKAHMS XUMUYECKUX PEaKIuid (pa3ioxeHue
caxapa, B3aMOJCHUCTBHE CEPHON KUCIOTHI C XJIOpHIOM Oapus, pasnoxenue ruapokcuaa meau(1l) npu narpeBanuy,
B3aMMO/ICHCTBHE XKene3a ¢ pactBopoM cosi Mmeau(1l), n3ydenne crioco0oB pa3aeneHus cMecei (¢ TOMOIIBI0 MarHuTa,
¢wibTpoBaHWE, BBIIAPUBAHHUE, ITUCTHULALUSA, XpoMaTtorpadus), TNPOBEJACHWE OYMCTKH MOBAPEHHON COJH,
HaOJIO/IEHUE U OTMCAaHUE PE3YIbTATOB MTPOBEICHNUS OIBITA, HIUTFOCTPUPYIOIIETO 3aKOH COXPAaHEHHs MacChl, CO3/JaHHE

MoJenel MOJIeKyI (11apoCTeP>KHEBBIX)

Baxuelive npeacTaBUTeNId HEOPraHUYECKUX BEILIECTB

2.1

Boznyx — cmech razoB. Cocras Bo3ayxa. Kucnopoa — anemeHT u mpocroe BemectBo. HaxoxaeHue kuciopoja B
npupoje, pusndeckue U XxuMudyeckue cBoicTBa (peakuuu ropenus). Oxcuapl. [Ipumenenue kucnoponaa. CrocoOsl
MOJTy4EeHHUs KUCII0po/a B 1a00paTopuu U MpoMBIIIIEeHHOCTH. KpyroBopot kucioposa B mpupoie. O30H — ajutoTpornHas

MOAU(pHUKAIUS KUCIOPOIa

2.2

TemoBoil >PdekT XUMHUECKON peakuu, TePMOXHMUYECKHUE YpPaBHEHHUS, SK30- M HHIOTEPMUYECKHE PEaKLIUU.

TomnuBo: yronb u MeTaH. 3arpsisHeHHE BO3/lyXa, YCHIIEHHE TapHUKOBOTO AP deKTa, pa3pylieHHe 030HOBOTO CII0A

2.3

Bonopon — anemenT u mpoctoe BemiecTBo. HaxoxkneHne Bomopoaa B MpUpojie, GU3NIECKUE U XUMUYECKUE CBOMCTBA,

IIPUMECHCHUC, CITOCOOBI IIOJTYy4YCHUA. KucnoTe! 1 comm

2.4

MoutsspHbiii 00BEM ra3oB. Pacu€Thl 10 XUMUYECKUM ypaBHEHUSIM

2.5

Oduznyeckue cBoiicTBa Bojabl. Boga kak pactBoputens. PactBopbl. HacbllleHHbIE M HEHACBIICHHBIE PACTBOPBI.
PacTtBopuMOCTh BemiecTB B BoJe. MaccoBas A0 BEIIeCTBa B pacTBOpe. XUMUYECKHE CBOMCTBA BOJbl. OCHOBAHUS.
Ponb pacTBOPOB B pupo/ie U B )KU3HU YenoBeka. KpyroBopoT Boibl B ipupoie. 3arpsi3HeHre IpupoJHbIX Boa. OxpaHa

1 OYUCTKA IIPUPOJHBIX BOJ

2.6

Knaccudukarus neopranmueckux coeauHenuid. Oxcuapl. Knaccuduxaius okcuaoB: coiaeoOpasyromniye (OCHOBHbIE,
KHCTIOTHBIE, aM(bOTepHbIe) U HecoleoOpazyrome. Homenknatypa okcunoB. Ou3ndeckue U XUMHUECKUE CBOMCTBA

OKCHIOB. HonyquI/Ie OKCHIOB




2.7

OcnoBanus. Knaccudukanuss OCHOBaHMIA: INENOYM M HEPACTBOPHMBIE OCHOBaHHMA. HoMEHKiIaTypa OCHOBaHHMIA.

®u3nyecKkue 1 XMMHYECKUE CBOMCTBA OCHOBaHUM. [lomyyenue ocHoBaHUMI

2.8

Kucnotel. Knaccudukanus kucinor. Homenkimarypa kucioT. @U3WYecKUe W XUMHUYECKHE CBOWCTBA KUCIOT. Psi

aktuBHOocTH MeTasuioB H.H. bekerosa. [losryuenue kucinor

2.9

Conu. Homenknarypa coneil. @usnueckue U XuMuieckue cBoiictsa coiei. [lonyuenue coneit

2.10

I'enermueckas CBI3b MCKAY KilaCCaMH HCOPTaHNMYCCKUX COCHI/IHCHI/Iﬁ

211

XUMHUYECKUH SKCIIEPUMEHT: KaYeCTBEHHOE OIPEIETICHUE COJIEpKaHus KUCIOPOa B BO3AyXe, IOJIy4eHHEe, COOMpaHue,
pacro3HaBaHUe U U3y4eHHE CBOMCTB KUCIOPOJAA, HAOIIOA€HNE B3aUMOJEHCTBHSI BEUIECTB C KUCIOPOJOM U YCIOBUS
BO3HUKHOBEHHSI U TIPEKPAIICHUs TOpEHUs (TMoXKapa), O3HAKOMJIEHHEe ¢ 00pa3iiaMu OKCUJIOB M OTIMCAHUE WX CBOWCTB,
MoJlyueHue, coOMpaHue, pacro3HaBaHUE U HM3YUYE€HHE CBOMCTB BOJOpoja (TOpeHHe), B3aUMOJIEHCTBHE BOJIOpPOJA C
okcusiom Menu(Il) (BO3MOXKHO MCIOJIb30BaHUE BHIEOMATEPHATIORB), HAOIIOIeHHE 00pa3IOB BEIIECTB KOJIMYECTBOM |
MOJIb, HCCJEIOBAaHHE OCOOCHHOCTEM pacTBOPEHHUS BEUIECTB C PA3JIUYHOW PACTBOPUMOCTHIO, IMPUTOTOBJICHUE
pacTBOPOB € OMPEAETIEHHOWM MAacCOBOM M0J€H pacTBOPEHHOTO BEUIECTBA, B3aMMOJCUCTBHUE BOJBI C MeETalaMU
(HaTpueM U KaublueM) (BO3MOXKHO HCIIOIb30BaHUE BHACOMATEPUATIOB), ONIPECIICHUE PAaCTBOPOB KHUCIIOT U IIEJIOUEH
C MOMOIIBI0 UHAWKATOPOB, UCCIIEIOBAaHUE 00pa30B HEOPraHMUYECKUX BEUIECTB Pa3jIMUYHBIX KJIACCOB, HAOIIOJCHHE
W3MEHEHUs OKPAcKH MHIMKATOPOB B PacTBOpax KUCIOT U IIeNoYel, nzydyenue B3aumoaencTBus okcuaa meau(ll) c
pacTBOpPOM CEpHOM KHUCIOTHI, KHCIOT C METalyIaMH, peaklUui HeWTpalu3alud, MOJy4eHHE HEepPaCTBOPUMBIX
OCHOBaHUH, BEITECHEHHE OJHOTO METajlla IPYIMM U3 pacTBOpa COJIM, PEIICHUE SKCIIEPUMEHTAIBHBIX 3324 110 TeMe

«BaxkHelnine Kiaccol HCOPraHU4CCKUX COCIMHEHMI

Hepnonnqecm/lﬁ 3aKOH U HepI/IO,I[I/I‘leCKaH CHUCTEMA XUMHUYCCKHUX JICMCHTOB HI/I Menpeneena. CTpOGHI/Ie aTOMOB.

Xumudeckas cBiI3b. OKHUCIUTEILHO-BOCCTAHOBUTCIIHHEIC pCaKknuun




3.1

[lepBbie MONBITKY KIACCU(PUKAIIMA XUMHYECKHUX 3JIEMEHTOB. [IOHATHE O TpyIIax CXOJHBIX MJIEMEHTOB (LIEIIOUYHBIC U
IIETI0YHO3EMENbHBIE METaJUIbl, TAJIOTEHBI, HHEPTHBIE T'a3bl). DIEMEHTHI, KOTOpbIe 00pa3yroT aM(pOTEpHbIE OKCUIBI U

TUJIPOKCHIbI

3.2

[Tepuonnueckuii 3akoH. [lepuoanueckas cucrema xumuieckux 3neMeHToB .M. Menneneesa. KopoTkonepuoanas u
JuHHOTIeproaHass Gopmbl [lepuoamueckoit cucremsl xumudeckux vieMeHToB [[.UM. MenneneeBa. Ilepuonbr u

rpynnbl. @U3nyecKknii CMbICIT MOPSAAKOBOIO HOMEPA, HOMEPOB NIEPHOJIA U TPYIIIIBI MJIEMEHTA

3.3

Crpoenue aromoB. CoctaB aTOMHBIX siziep. M30Tomnbl. DnexkTpoHbl. CTpoeHUE AIEKTPOHHBIX 000JI0U€K aTOMOB MEPBBIX
20 xumudeckux snemeHToB llepuonnyeckoit cuctemsl .M. MenneneeBa. XapakTepucTuka XUMAYECKOTO dJIEMEHTA

o ero noJioxenuto B [leproanueckont cucreme .M. Menneneesa

3.4

3aKOHOMEPHOCTH U3MEHEHHUS PaInyca aTOMOB XUMUYECKHX 3JIEMEHTOB, METAIINYECKUX U HEMETAININYECKUX CBOMCTB
10 rpymnmaM u nepuojaaM. 3HadeHue [lepuoanueckoro 3akoHa u [leproandeckoi CUCTEMBI XUMHUYECKHX 3JIEMEHTOB

JUISl pa3BUTHS HAyKH U nipakTuku. .M. MenaeneeB — y4€HbIi U IpakIaHUH

3.5

Xumuyeckasi cBs3b. KoBaneHTHast (moJjispHass M HEMOJIApHAsi) CBSI3b. JEKTPOOTPHUIATEIBHOCTh XUMHUYECKHX

yneMeHToB. MoHHAasa CBI3b

3.6

Crenenp okuciacHHA. OKUCIMTEIFHOBOCCTAHOBHUTEIBHEIC pEaKkIuu. Hpoueccm OKHCJICHHS MW BOCCTAaHOBJICHHA.

OxHCIUTEIIN ¥ BOCCTAHOBHUTEIIH

3.7

XUMHAYECKUH SKCIICPUMCHT. U3Y4YCHUC 06pasu03 BCIICCTB MCTAJIJIOB U HCEMCTAJLJIOB, BSaHMOHeﬁCTBHC r'uaApoKCuaa
OHUHKa C pacCcTBOpaMHU KHCJIOT H menoqeﬁ, IMPOBECACHUC OIIbBITOB, WJIFOCTPUPYIOLIHUX IIPUMEPBI OKHUCIUTCIIBHO -

BOCCTAaHOBHUTCIIBHBIX peaKuHﬁ (ropeHHe, p€aKuuu pa3ja0KCHUA, COGI[I/IHCHI/IX)

9 KUIIACC

Kon

IIpoBepsieMblii 3JIeMEHT COACPKAHUS




BemectBo u xumnueckas peakuus. [losropenue

11

Ilepnonnyeckuii 3akoH. Ilepuoanueckas cucrema xummuueckux snemeHToB J.M. MenneneeBa. CTpoeHHe aTOMOB.
3aKOHOMEPHOCTU B U3MEHEHUHU CBOMCTB XMMHUYECKHUX 3JIEMEHTOB IEPBBIX TPEX MEPUOJIOB, Kalus, KaJbLUsi U UX

COGILI/IHGHI/Iﬁ B COOTBETCTBHH C ITOJIOKCHUEM 3JICMCHTOB B HCpHOI{H‘IGCKOﬁ CUCTCMC U CTPOCHUEM UX ATOMOB

1.2

CrpoeHue BellecTBa: BU/Ibl XUMUYECKOM CBSA3U. TUIBI KPUCTAJUIMUECKUX PEHIETOK, 3aBUCUMOCTb CBOMCTB BEILIECTBA
OT TUIA KPUCTAIIINYECKON pemIETKN U BUAA XUMUYECKOU cBsi3u. Knaccudukanus 1 HOMEHKIaTypa HEOPraHUYECKUX
BEILIECTB (MEXAyHApOAHAs U TPUBUAIbHASA). XUMUYECKUE CBOWCTBA BEILIECTB, OTHOCSIINXCS K PA3IMYHBIM KJaccam

HCOPraHN4CCKUuX COC}IHHCHHﬁ, TCHCTUYCCKAs CBA3b HCOPTaHNYCCKUX BCIICCTB

1.3

Knaccudukanus XuMHUECKUX peakUuii 0 pa3IUYHbIM MpHU3HAKaM (110 YHUCIY M COCTaBy yYacCTBYIOIIMX B PEaKIMU
BEIECTB, MO TeIIOBOMY 3 (EeKTy, IO U3MEHEHHUIO CTENEHEH OKUCICHHS] XUMHUYECKUX 3JIEMEHTOB, TI0 00OpaTUMOCTH,
[0 y4YacTHIO KaTalu3aropa). DK30- M HSHAOTEPMUYECKHE peakluu, TepMOXUMHYeckue ypaBHeHHs. [loHsTHE O

CKOPOCTH XUMUYECKOU peaKIu

1.4

[TonsiTre 06 06paTUMBIX M HEOOPATUMBIX XUMUYECKHUX peakiusaX. [IoOHATHE 0 TOMOT€HHBIX U F€TEPOTreHHBIX PEAKIIHSIX.
[TonsiTe 0 XUMHYECKOM paBHOBecUU. DaKTOpHI, BIMSIIOMIME HAa CKOPOCTh XUMHUYECKOW pEaKkIUU U TOJI0KEHHE

XUMHUYCCKOT'O PAaBHOBCCHA

1.5

OKXKHCIIUTEIIFHO-BOCCTAHOBUTEIIHHEIC pCaKuuu, SJIeKTpOHHBIfI 0aJaHC OKHCIIMTEIBHO-BOCCTAHOBUTEIbHOM pEaKkIuu.
CocraBnenune ypaBHeHHI;'I OKHCIIUTECIBHO-BOCCTAaHOBUTCIIbHBIX peaKuHﬁ C HCIIOJIB30BAHHMEM ME€TOJA J3JICKTPOHHOI'O

OaslaHCca

1.6

Teopm{ SHCKTpOHHTquCKOﬁ Juccouranuu. 9HeKTpOHI/ITH H HCIJICKTPOJIUTLI. KaTI/IOHH, aHUOHBI. MexaHu3M
Jucconanmn BCIICCTB € pas3IMdYHbBIMHU BHUIAAMHU XUMHYeckor cBs3u. CTeneHb AJuccoranuu. CunbpHble U cliaOble
QJICKTPOJIUTBI. Peakuuu noHHOTO oOMeHa. YcioBus IMPOTCKAHU A peaKL{I/Iﬁ HOHHOTI'O O6MeHa, IIOJIHBIC U COKpaH_[éHHBIe
HOHHBIC YPABHCHUA peaKuHﬁ. CsoiicTBa KHUCJIOT, OCHOBAHMI U COJIEH B CBETE Hpe,Z[CTaBJ'IeHI/Iﬁ 00 SHCKTpOHHTquCKOﬁ

JUCCOINallH. KauecTBeHHbBIC pCaKknn Ha HOHBI. IlonsTue o TuapoOJIn3eC coen




1.7

XUMHUYECKUH SKCIEPUMEHT: O3HAKOMJICHHE C MOJCISIMH KPHCTAIMYECKUX PEHIETOK HEOPraHWYEeCKUX BEIIECTB —
METaIOB U HEMETa/UIoB (rpadura M ajaMasa), CIOKHBIX BEIIECTB (XJIOPUIA HATPHs); UCCIECIOBAHUE 3aBUCHMOCTHU
CKOPOCTH XHMHUYECKOW pEaKIHH OT BO3JCHCTBUS Pa3IUYHBIX (PAKTOPOB; HMCCIENOBAHHUE AIICKTPOIPOBOTHOCTH
pacTBOpPOB  BEIIECTB, IpoIlecca IUCCOLMAIMN KUCJIOT, IIeJoueil M cosedl  (BO3MOXKHO MCHOJIb30BaHHE
BHJICOMATEPUAIIOB); TPOBEICHHUE OIBITOB, WUTIOCTPUPYIOIIUX MPU3HAKH MPOTEKaHHWS PEaKIWid HOHHOTO OOMEHa
(oOpa3oBaHue ocajka, BblAEICHHE Ta3a, 00pa30BaHKE BOJIbI); ONBITOB, MIUTIOCTPUPYIOMIMX IPUMEPHI OKUCIUTEIBHO -
BOCCTAaHOBUTEJILHBIX DPEAKIUN (TOpPEHHE, PEAKIMU Pa3JIOKEHUsS, COCAUMHEHUs); pPaclo3HaBaHUE HEOPTaHUUYECKHUX

BEIICCTB C IOMOIIBIO KAYCCTBCHHBIX peaKuHﬁ Ha MOHBI; pCIICHUEC SKCIICPUMCHTAJIBHBIX 3a1a4

Hemeranner u nx COCIMHCHU

2.1

O61as xapakTepucTika rajoreHoB. OcoOEHHOCTH CTPOEHMSI aTOMOB, XapaKTepHbIe CTENeHH oKuciaeHus. CTpoeHue u
(bu3HYecKre CBOMCTBA MPOCTHIX BEIIECTB — rajJoreHoB. XMMHUUYECKHE CBOMCTBA HAa TIPUMEPE XJIopa (B3auMOJACHCTBIE
C MeTaJulaM{, HeMeTallaMu, LiesnoyaMu). XjopoBojopoa. ComsiHasi KUCIOTa, XMMHYECKHUE CBOWCTBA, MOJIyYEHUE,
npuMeHeHue. JleficTBre XJ10pa U XJIOPOBOAOPOAa HAa OpraHu3M YejoBeKka. BaxxHelue XJIopu/ibl U UX HAXOXKICHHUE B

pHUPOJIC

2.2

Oo6mas xapakTtepuctuka s1eMeHTOB VIA-rpynmbl. OcoOEHHOCTH CTPOCHHS aTOMOB, XapaKTepHbIE CTEHEHU
okucienus. CtpoeHue 1 (pu3nuecKre CBONCTBA MPOCTHIX BEIIECTB — KUCIOPOAa U Cepbl. AIIJIOTPOIIHbIE MOIU(UKAIINU
KHCIIOpO/ia U cepbl. XMMHUYECKHe cBOMCTBa cepbl. CepoBOAOPO, CTpoeHUe, GU3NYECKUE U XUMUYECKUE CBOICTBA.
Oxcupl cepbl Kak MPEACTAaBUTENN KHCIOTHBIX OKCHAOB. CepHas KuCioTa, (pU3MYecKre W XUMUYECKHE CBOWCTBA
(oOmme kak TpeAcTaBUTENS KiIacca KHUCIOT W crheruduyeckne). XUMHUYECKHE peakllvu, Jiekallue B OCHOBE
MIPOMBIIIIJIEHHOTO crocoba moiydeHuss cepHoil kuciothl. [Ipumenenue. Coiu CepHOl KHCIOTHI, KadyeCTBEHHAS
peaxius Ha cynbdar-uoH. HaxoxaeHue cepsl U e€ COeAMHEHU B IPUPoIe. XUMHUUECKOe 3arpsa3HeHUe OKpyKaroei

Cpeabl COCANHCHUSAMU CCPBI (KI/ICJ'IOTHBIG HAOXKH, 3arpsAASHCHUEC BO3JyXa U BOI[OéMOB), CIIOCOOBI €0 MpeaO0TBpAlICHUSA




2.3

OOm1ast xapakTepucTuKa 31eMeHTOB V A-Tpynibl. OCOOEHHOCTH CTPOCHHUS aTOMOB, XapaKTEPHbIE CTENICHH OKUCIICHUSI.
A30T, pacnipocTpaHeHHe B pupoje, pU3nuecKkue 1 XuMHIecKue cBoiictBa. KpyroBopor azota B mpupojie. AMMUaKk,
ero puzmueckre 1 XUMUYECKHE CBONCTBA, MTOJTydeHHe U npuMeHeHne. Com aMMOHUS, NX (U3UYECKUE U XUMHUECKUE
CBOICTBa, NpuMeHeHne. KauecTBeHHas peakius Ha HOHbl aMMOHHUS. A30THasI KUCJIOTa, €€ MoJlyuyeHue, PU3nYecKue u
XHMHUYECKHEe CBOMCTBA (00IIMe Kak MpeAcTaBUTENs Kilacca KUCIOT U crienupuieckue). Vcrnoip30Banne HUTPATOB U
cojied aMMOHHMSI B KayeCTBE MUHEPAJIbHBIX yH0OpeHuid. XHUMHUYECKOe 3arps3HEHHE OKpYKalollel cpeibl

COCAMHCHUAMU a30Ta (KI/ICJ'IOTHI)IG J0XKIU, 3arpA3HCHUC BO3ayXa, ITOYBBI U BOJIOéMOB)

24

®docdop, ammorpornusie Moaudukanuu (ocdopa, ¢uznueckue u xumuueckue cpoiictBa. Oxcun docdopa(V) u
dbochopHast kuciora, Gu3MUECKHe W XUMUYECKHE CBOMCTBa, mojydeHue. Mcmonp3oBanue (ocharoB B KadyecTBe

MUHEpaJIbHBIX yI00peHH

2.5

O6mrast xapaktepuctuka smeMeHToB [VA-rpynmbl. OCoOEHHOCTH CTpOEHHS aTOMOB, XapaKTEpHBIC CTEMEHU
OKHUCJICHUS. YTIEepoJ, auIoTpOoNHble MoAW(UKALKU, PACIPOCTPaHEHHE B MpHpoje, (HU3NYECKHE U XUMUYECKUE
cBorictBa. Ancopbums. Kpyrosopor yraeponma B mpupone. Okcuubl yriaepoja, uxX (GU3NYEeCKHe M XUMHYECKHE
CBOMCTBa, JAEUCTBUE HA >KMBbIE OPTraHU3MBI, MOJIYYEHHE U MPUMEHEHHE. DKOJIOTUYECKUE MPOOJIEMbl, CBS3aHHBIE C
okcuaoM yriepoa(I1V); rumnoresa riao0aibHOTO NOTEIUICHUS KJIMMaTa; MapHUKOBBIA A3PQeKT. YrosibHas KUCIOTa U €€
coJii, UX (pU3MYecKre U XUMUYECKHE CBOICTBa, MolydyeHue U npumeHenue. KauecTBeHHas peakius Ha KapOoHAT-

noHsl. Mcnons3oBanne Kap60HaTOB B 6BITy, MCIUIUHE, IIPOMBIIIIIICHHOCTU U CEJIbCKOM XO3SMCTBE

2.6

HepBOHa‘IaJ'ILHLIC MOHATHS 00 OpPraHN4YCeCKUuX BCHICCTBAX KaK O COCAWMHCHUAX YIJICpOda (MeTaH, J9TaH, 3THIJICH,
AllCTUJICH, 3TAHOJI, INIMICPUH, YKCYCHAA KI/ICHOTa). Hx cocTtaB 1 XUMHYECKOE CTPOCHHUC. ITonsTre 0 OHOIOTHYECKHU
Ba)XXHbIX BCHICCTBAX: JKHUpPAX, 6eJ'IKaX, yrjieBo4ax — M HUX POJIM B KHU3HHU YCIIOBCKA. MaTepI/IaJ'IBHOG CAUHCTBO

OpPraHU4YC€CKUX U HCOPTAHNICCKUX COCIUHEHMI

2.7

erMHPIfI, €ro (1)I/I3I/I"ICCKI/IC N XUMHUYCCKUC CBOI\/'ICTBa, MOJIYYCHUC U ITPUMCHCHHUC. COG,Z[I/IHGHI/IH KpEMHUA B IIPUPOJC.

Oo6mue npexacraBienuss 06 oxcuae kpeMHus(IV) n kpemHueBoit kucnote. CUIMKAThI, UX UCHOJIb30BaHUE B OBITY,




MEIHIIMHE, MPOMBIIICHHOCTH. BaKHeHlne CTpOUTENbHbIE MaTepHallbl: KepaMuKa, CTEKJIO, IIEMEHT, OCTOH,

xene300eToH. [IpoGieMbl 6€30MaCHOTO HCIIOIBF30BAHUS CTPOUTEIBHBIX MATEPHUAIOB B TIOBCEAHEBHOM KU3HH

2.8

XUMHUYECKUH 3KCTIEPUMEHT: U3ydeHHE 00pa3Ll0B HEOPTAHNYECKUX BEIIECTB, CBOMCTB COJISIHON KUCIIOTHI; IPOBECHHE
Ka4eCTBEHHBIX PEAaKIMH Ha XJIOPUI-WOHBI M HAONIOJEHHE MPHU3HAKOB MX MPOTEKAHHUS; OIBITHI, OTPAKAIOIINE
¢bu3nveckue 1 XUMUYECKUE CBOICTBA TAJIOTEHOB M MX COEAMHEHHUU (BO3MOYKHO HCIIOJIb30BAaHHUE BHICOMATEPHAIIOB);
03HAKOMJIEHHE C OoOpa3laMu XJIOPHIOB (TaJOTEHHU]IOB); O3HAKOMJIEHHE C 0Opa3liaMu Cepbl M €€ COETUHEHUSIMU
(BO3MOXHO WCIOJIb30BaHUE BHUJCOMATEPUATIOB); HAOMIOJACHUE Tpollecca OOYrJIMBaHUS caxapa TMOJ JCUCTBUEM
KOHLIEHTPUPOBAHHOM CEPHON KUCIIOTHI; U3yYEHHE XUMUYECKUX CBOMCTB pa30aBI€HHOM CEpPHOI KMCIOThI, IPOBEICHHE
KaueCTBEHHOM peakiuu Ha cyiab(haT-uoH U HAOIIOJeHHE NMpU3HaKa €€ MPOTEeKaHus; 03HAKOMIIEHHE C (PU3NUEeCKUMHU
CBOMCTBaMHM a30Ta, pocdopa U X COCTMHEHHN (BO3MOKHO MCIOJIb30BAaHNE BHIEOMATEPHAIIOB), 00pa3iiaMy a30THBIX
u (docopHbIX ynoOpeHHil; nmoaydeHue, cooOupaHue, pacro3HaBaHUE M H3ydEHHE CBOMCTB aMMMaKa; MPOBEACHUE
Ka4eCTBEHHBIX PEAaKLMi Ha MOH aMMOHUS U (ochaT-uOH U U3ydeHHE NMPU3HAKOB MX MPOTEKaHUs, B3auMOJIeiicTBHE
KOHIICHTPUPOBAHHON a30THOM KUCIIOTHI ¢ ME/bIO (BO3MOYKHO MCIIOJIb30BaHUE BIICOMATEPUAIOB); U3yUEHHUE MOJIeNIel
KPUCTANIMYECKUX PEIIETOK anmasa, rpaduTta, (yuiepeHa; 03HaKOMIIEHHE ¢ MPOLECCOM aJcopOLMU PacTBOPEHHBIX
BELIECTB aKTUBUPOBAHHBIM YIJIEM U YCTPOICTBOM IIPOTUBOra3a; MoJIydeHue, COOMpaHue, paclio3HaBaHUE U U3yueHHE
CBOMCTB YIVIEKUCIIOTO Tra3a; MPOBEJICHHE KAYECTBEHHBIX peakUuil Ha KapOOHAT- M CHUJIMKAT-HOHbl M M3y4YeHUE
IIPU3HAKOB MX TPOTEKAHUS; O3HAKOMJIEHHME C MPOJIYKUMEH CHIMKAaTHOM NPOMBIIICHHOCTH; pELIeHNe

OKCIICPUMCHTAJIBHBIX 3aJa4 I10 TEME «BakHelne HeMeTamIbl U uX COCIUHCHMUI»

Mertaniasl 1 UX COSTUHEHUS

3.1

O6ma51 XapPaKTCPHUCTUKA XHUMHUUYCCKUX JJICMCHTOB — MCTAJJIOB Ha OCHOBAHHUH HX IIOJIOXKCHHA B HepHOHquCKOﬁ
CUCTCMEC XUMHNYCCKUX DJICMCHTOB I[I/I MeHpeneeBa u CTPOCHUS aTOMOB. CTpOGHI/Ie MeTaioB. MeTalandeckas CBs3b

U METAJINIMYECKask KPUCTAJUINYCCKAA peméTKa. QHGKTpOXI/IMI/I‘leCKI/II\/'I pAx HaprDKeHI/Iﬁ MCTAJIJIOB




3.2

dusnuecKkue ¥ XUMHUYECKHE CBOMCTBa MeTaiioB. OOmue crnocoObl mojydeHus: MeTauioB. lloHsTe 0 Koppo3uu
METaJUIOB, OCHOBHBIE CHOCOOBI 3alIUTHI UX OT Kopposuu. CriaBel (CTanb, YyryH, JIOPaTIOMUHUMI, OpoH3a) U HUX

IIPUMEHEHHE B OBITY U IPOMBIIIJIEHHOCTH

3.3

[[lenounble MeTauIbL: MOJIOKeHKE B [leproanueckoit cucreme xumuueckux 3semMmenToB .M. MenaeneeBa; cTpoeHue
UX aTOMOB; HaXx0OX/JeHue B npupoie. Pusnueckre 1 XuMU4YecKre CBOMCTBA (Ha puMepe HaTpus U Kanusi). OKCUabl U

TUAPOKCHUIBI HATPHUA U KaJIUA. HpI/IMeHeHI/Ie IICJIOYHBIX METAJIJIOB U UX COC}II/IHCHI/Iﬁ

3.4

[[erouyHO3EMENBHBIE METAIBI MArHUN U KAJIBIIMI: MOJIOKEHHE B [lepuoagnyeckoi cucTeMe XUMUYECKUX 3JIEMEHTOB
JI.1. MenneneeBa; CTpOCHHE UX aTOMOB; HAaXOXJIeHHE B Ipupoje. PHU3ndecKkue 1 XMMAYECKHE CBOWMCTBA MATHUS U

KanbIus. BaxHelmme coeMHeHns KanbIus (OKCHI, TUAPOKCHT, coJin). JKECTKOCTH BOJBI M CIOCOOBI €€ YCTpaHEeHUS

3.5

AmomunMii: nosioxkenne B Ilepmoanueckoid cucreme xumuueckux siemeHToB .M. MenpeneeBa; crpoeHue aroma;
HaxokJeHue B mpupoje. Pusnueckue M XUMHUYECKHE CBOWCTBA altOMHHHUS. AMQOTEpHbIE CBOICTBAa OKcHIa H

THJIPOKCH/IA ATTFOMUHUS

3.6

Kenezo: nonoxenue B Ilepmogmyeckoil cucteMe xumuueckux snemeHTOB [[.M. MenneneeBa; cTpoeHUE aToMma;
HaxoXJieHue B npupoje. Puznueckre U XMMHYECKHE CBOMCTBA Keme3a. Okcubl, TUApOKCcU bl u comu xeneza(ll) u

xene3a(lll), ux cocras, CBOMCTBA U MOJTyYCHHE

3.7

XHUMHUYECKUH DKCIIEPUMEHT: O3HAKOMJICHHE ¢ oOpasllaMH METAJUIOB M CIUIABOB, MX (PU3MYECKHUMH CBOMCTBAMU,
HM3y4eHUE PE3YJIbTaTOB KOPPO3MH METALIOB (BO3MOXKHO HCIOJb30BAHUE BHACOMATEPUATIOB), OCOOCHHOCTEH
B3aMMOJICHCTBUS OKCHIA KaJbIIUsS M HATPHs C BOJIOHM (BO3MOXKHO MCIOJIb30BaHUE BUICOMATEPHAIIOB); UCCIEIOBAHUE
CBOMCTB >KECTKOM BOJIBI; IIPOIIECCa TOPEHHUS Kelle3a B KHCIOPOJe (BOBMOYKHO HCIIOIB30BAHUE BUIACOMATEPHATIOB);
MPU3HAKOB IPOTEKAHHWS KAYECTBEHHBIX PEaKIMii Ha WOHBI (MarHus, Kajbllus, aJOMUHUA, IMHKa, kene3a(ll) u
xene3za(Ill), mequ(Il); HabnroaeHre U ONIMCaHUE TPOIECCOB OKPAIIMBAHUS IJIAMEHH HOHAMU HATPUS, KAJTUs U KaJIbIIHSI
(BO3MOXKHO HCIHOJIB30BaHME BHUACOMATEPUAIOB); HCCIEIOBaHWE aM(OTEPHBIX CBOMCTB THAPOKCHIA ATOMUHUS U

TUAPOKCHU A NUHKA, PCHICHUC SKCIICPUMCHTAJIbHBIX 3a/1a4 110 TCMC «BaxHeHnIe MeTajIbl U UX COCAUHECHU




XHUMHA U OKpYKarolias cpena

Hossie maTepuansl u TexHosoruu. BemecTsa 1 MaTepuainbl B TOBCEIHEBHOM JKU3HH YEJIOBEKA. XUMHUS U 3JJ0POBbE.

4.1 be3onacHoe ucnosp30BaHue BEUIECTB U XUMHUUECKUX peakluil B ObITy. IlepBas moMolp npu XMMHUUECKUX 0KOrax U
OTpaBJICHUSIX
OCHOBBI 3KOJIOTHYECKOW TIPaMOTHOCTH. XHMHUEcKoe 3arpsisHeHue okxpyxkatomed cpeapl [1JIK. Ponp xumum B

4.2 pELIeHUH 3KOJOoru4eckux mnpobsnem. [IpupoaHble MCTOYHUKU YIII€BOAOPOAOB (Yrojb, NMPUPOIHBINA ra3, He(Th),
MIPOJIYKThI UX NEpepabOTKU, UX POJIb B OBITY M MPOMBIIUIEHHOCTH

4.3 XUMHUYECKUH KCIIEPUMEHT: U3ydeHHe 00pa31[0B MaTEPUAIOB (CTEKIIO, CIUIABbl METAJIJIOB, OJUMEPHbIE MaTEpUAIIbI)




MPOBEPAEMBIE HA OI'3 IO XUMUU TPEBOBAHUA K PE3YJBTATAM OCBOEHUA OCHOBHOM
OBPA3OBATEJILHON MPOT'PAMMBI OCHOBHOI'O OBIIIET'O OBPA3OBAHUA

Kon
NpoBePsIEMOro
TpeOoBaHUS

IIpoBepsiemble TPeOOBaHHUsI K MPEAMETHBIM pPe3yJibTaTaM 0a30BOr0 YPOBHSI 0CBOEHHS OCHOBHOI
o0pa3oBaTeIbHOI MPOrPaMMbl OCHOBHOTO 00111ero o6pa3oBanus Ha ocHoBe PI'OC

1

[IpencraBnenue:

11

0 ITI03HABAEMOCTH SIBJICHHI npupoabl, IOHUMAHUEC 00BEKTUBHOM 3HAYMMOCTH OCHOB XUMHYECKOM HAYyKH KaK obnactu
COBPEMECHHOT'O €CTCCTBO3HAHW A, KOMIIOHCHTA 06HI€I>'I KYJIbTYpPbI U HpaKTquCKOﬁ ACATCIIBHOCTHU YCJIOBEKA B YCIIOBUAX

COBPEMEHHOT0 00I11eCTBa; IOHUMAaHNE MECTa XMMHH CPEAN JPYTUX €CTECTBEHHBIX HayK

1.2

0 HAY4YHBIX METOJaX MMO3HAaHWA, B TOM YHCJIC OKCIICPUMECHTAJIbHBIX U TCOPECTUICCKHUX METOJaX UCCICJOBAaHNA BCIICCTB

" U3YUYCHUSA XUMHUYCCKUX pCaKHHﬁ; YMEHHUE UCIIOJIB30BATh MOJACIIN I 00BICHEHUS CTPOCHUS aTOMOB U MOJICKYII

1.3

o chepax npodeccuoHaNBHON AESITENFHOCTH, CBI3aHHBIX C XUMHUENH U COBPEMEHHBIMU TEXHOJIOTUSMHU, OCHOBAaHHBIMU
Ha JIOCTH)KEHHUAX XUMHUYECKOW HAyKd, YTO MO3BOJUT OOydaroluMCsi paccMaTpuBaThb XMMHIO Kak cdepy cBoei
Oynayuieit npodeccnoHaNbHOM IEATENBHOCTH U ClIeNaTh OCO3HAHHBIN BHIOOP XUMHH KaK MPOQHUILHOTO MIpeIMeTa Npu

repexo/ie Ha YpOBEeHb CPEHEro oO1Iero oopa3oBaHus

Bnaz[eHHe CHCTEMOM XMMHUYECCKUX 3HAHUM U YMEHHUEC ITPUMCHATH CUCTEMY XUMHUYCCKUX 3HaHPII>i, KOTOpasA BKIKOYACT:

2.1

BaKHEHIIINE XUMUYECKHUE ITOHATHS: XUMHUUECCKUI 9JIEMCHT, aTOM, MOJICKYJI4d, BEHIECTBO, IIPOCTOC U CIIOKHOC BCIICCTBO,
OJHOPOAHAA U HCOJHOPOAHAsA CMCCbhb, OTHOCUTCIIbHBIC aTOMHAs U MOJICKYJIApHAsA MAaCChbl, KOJIMYCCTBO BCIICCTBA, MOJIb,
MOJIsIpHasA Macca, MOJ'IHpHLIfI O6’LéM, OKCHJ, KHCJI0Ta, OCHOBAaHUC, COJIb (CpCI[HFIfI), XUMHUYCCKasl pCaKlus, pCaKnu
COCAUHCHU:, PpCAKIHUU PA3JIOKCHHUA, PCAKIIMN 3aMCIICHUS, PCAKIIUN O6MeHa, TEIJI0BOM 3(1)(1)6KT pCakuu, 5K30- U
OHAOTCPMHUYCCKHUC PCAKIHNU, PACTBOP, MACCOBAA HOJSA XUMHUYCCKOTO 3JICMCHTA B COCIUMHCHUM, MACCOBasA HOJIA U

MPpOLCHTHAA KOHIICHTPAIUA BEICCTBA B paCTBOPE, AAPO aTOMA, BJIeKTPOHHBII\/’I cion aToMa, aTOMHasn Op6I/ITaJ'IB, paanyc




aToMa, BAJICHTHOCTb, CTCIICHb OKMCJICHUA, XUMUUYCCKAA CBA3b, SJICKTPOOTPUIATCIBHOCTD, IOJApHAd W HCIOJIApHAA
KOBAJICHTHad CBsA3b, HOHHAA CBA3b, MCTA/UIMYCCKAA CBiA3b, KPUCTAJUIMYCCKAA peméTKa (aTOMHaH, HWOHHAas,
METAININYCCKad, MOJIGKy.H?IpHaﬂ), HOH, KaTUOH, AaHUOH, 3JICKTPOJIUT U HEIJICKTPOJIUT, SJICKTPOJIUTUYCCKAA AUCCOIUalus,
PE€aK HOHHOTI'O O6MeHa, OKUCIIUTCIIbHO-BOCCTAHOBUTCIILHBIC PCAKIITUN, OKUCIMTEIIb 1 BOCCTAHOBUTCIIb, OKMCJICHUC U
BOCCTAHOBJICHUC, DJICKTPOJIN3, XUMHUYCCKOC PABHOBCCHUC, 06paTI/IMI)IC u H€O6paTHMBI€ pCaKkinm, CKOPpOCTb XUMHYCCKON

peakiuu, karanuzarop, [1/IK, koppo3us MeTamioB, CIIaBbl

OCHOBOITOJIArarolNe 3aKOHbI XMMHU: 3aKOH COXpaHEHHUsI Macchl, nepuoandeckuil 3akon JI.M. MenneneeBa, 3akoH

22 MIOCTOSIHCTBA COCTaBa, 3aKOH ABOTajpo
2.3 TEOPUU XUMHUHU: ATOMHO-MOJIEKYIISIPHAS TEOPHUS, TEOPHUS IIEKTPOJIUTHUECKON AUCCOLHALINH
3 Brnanenne ocHOBaMM XMMHUYECKOW TPAMOTHOCTH, BKITFOUAIOIIEH
yMEHHE NMPaBUIbHO MCIOJB30BaTh M3y4EHHbIE BEUIECTBA M MaTepHalibl (B TOM 4YHCIIe MUHEpAJIbHbIE YAOOpEHUS,
METaJJIbl U CIUJIaBbl, MPOIYKTHI NepepaboTKH MPUPOJHBIX MCTOYHUKOB YIIIEBOJOPOJOB (Yrjs, IPUPOIHOTO rasa,
3.1 HeTH) B OBITY, CEIIBCKOM XO3SMCTBE, HA MPOU3BOJICTBE M NMOHUMAHWE 3HAYCHUS JKUPOB, OCIKOB, YIJIEBOJIOB IS
OpraHu3Ma 4ejIOBEeKa; YMEHHE MPOTHO3UPOBATH BIMSIHUE BEIECTB U XMMUYECKUX MPOLIECCOB HA OPraHN3M YeJIOBEKa
1 OKPY’KAOIILYIO IPUPOJIHYIO CPENY
3.2 YMEHHE UHTErPUPOBATh XUMHUECKHE 3HAHUS CO 3HAHUSIMH JIPYTUX Y4EOHBIX MTPEIMETOB
33 HaJM4yue OmbITa paboThl C Pa3IUYHBIMU MCTOYHHMKAMU HMHGOpMAlMU MO XUMUU (HaydyHas U HAYYHO-TIOMYJIspHAs
' JTuTepaTypa, CIoBapH, CIPABOYHUKHN, HHTEPHET-PECYPCHI)
34 yMeHHe OOBEKTUBHO OLIEHHMBATh MH(OPMAIMIO O BEIIECTBAX, UX MPEBPALICHUSIX M MPAKTUUYECKOM MPUMEHEHUU U
' YMEHHE HCIOJIb30BaTh €€ sl pelIeHus yueOHO-TI03HABaTEeNbHBIX 3a1a4
Bnanenue ocHoBaMM TOHSATHMHOrO amnmapara M CHUMBOJHMYECKOTO S3bIKa XHMHUHU JUIl COCTaBieHHsS (opMmyi
4 HEOPraHMYECKHUX BEIECTB, YPABHEHUN XMMHYECKUX PEaKIUi; ocHOBaMU xumudeckoil HomeHknarypsl (IUPAC u

TPUBHAIBHOI)




YMenue oOBICHATH CBS3b MOJIOXKCHUS DJIEMEHTA B Hepno;u/mecxoﬁ CUCTCMC C YHCJIOBBIMU XapPaKTCPUCTHKAMH

5 CTpPOEHUSI aTOMOB XMMHYECKUX 3JIEMEHTOB (COCTaB W 3apsjl sapa, oOIIee YHCIO 3JICKTPOHOB), paclpe/IeicHHEM
AJIEKTPOHOB I10 YHEPTETUYCCKUM YPOBHSIM aTOMOB MIEPBBIX TPEX MEPHOJIOB, KAITUS M KAJIBIIHSI
[IpencraBieHre o0 TEPUOAMYSCKON 3aBUCHMOCTH CBOMCTB ~XMMHYECKUX JJIEMEHTOB (pagmyc aToma,
6 AIEKTPOOTPHUIIATEILHOCTD), IPOCTHIX M CIIO’KHBIX BEIIECTB OT IMOJIOXKEHHSI 3JIeMeHTOB B [leprnoanyeckoii cucreme (B
MaJIbIX IIePUOJIaX U TJIABHBIX MOJATPYIIIAX) U AIEKTPOHHOTO CTPOSHUS aToMa
7 YMmenue knaccuuuupoBarh:
7.1 XUMHYECKHE DIIEMEHTEI
7.2 HEOPraHMYECKHE BEIIECTBA
7.3 XUMUYECKUE PEaKIIUN
8 YMeHue onpeaensTh:
8.1 BAJICHTHOCTb U CTEMEHb OKUCIICHUS XUMUYECKUX 3JIEMEHTOB, 3apsii HOHA
8.2 BHJI XUMHUYECKOMN CBS3U U THI KPUCTALITUYECKON CTPYKTYPHI B COSTUHEHUSX
8.3 XapaKTep cpeibl B BOJHBIX PACTBOPAX BEIIECTB (KHCIOT, OCHOBAHHI)
8.4 OKHCJINTENIb U BOCCTAHOBUTEID
9 YMeHne xapakTepu30BaTh GU3NUECKUE U XUMUYECKHUE CBOMCTRBA!
91 MPOCTHIX BEIIECTB (KUCIOPOJI, 030H, BOJOPOA, rpaduT, aMas, KpeMHHUH, a3oT, pocdop, cepa, Xaop, HATPHH, Kaaui,
' MarHui, KaJblUW, A TFOMUHAN, KEIE30)
CJIO’KHBIX BEIIECTB, B TOM YHCJIE UX BOJHBIX PacTBOPOB (BOJA, aMMHaK, XJIOPOBOJOPO, CEPOBOJIOPOI, OKCHJIBI U
9.9 ruapokcuabl MetamioB [-IIA rpymm, amromunus, meau (1), nunka, xenesa (II u III), okcuast yrnepoaa (I u IV),

kpemuus (IV), azora u pocdopa (III u V), cepsr (IV u VI), cepnucras, cepHas, azoTuctas, a3oTHas, ¢pochopHas,

YroJjibHas, KpEMHHUCBAA KUCIIOTA U UX COJ'II/I)




MMPOTHO3UPOBATH U XAPAKTCPHU30BATH CBOMCTBaA BCIICCTB B 3aBUCUMOCTHU OT UX COCTaBa U CTPOCHHUA, IPUMCHCHUC

9.3 BEIIIECTB B 3aBUCUMOCTH OT WX CBOWCTB, BO3MOXXHOCTh MPOTCKAHUS XUMUYECKUX NPEBPANICHUH B Pa3IMYHBIX
YCIOBHSAX
10 YMeHue COCTaBISATh MOJICKYJISIPHBIC M HOHHBIC YPABHEHUS PEAKIIH, B TOM YHUCIIC:
10.1 peaxkiuii HOHHOTO 0OMeHa
10.2 OKUCITUTEIHLHO-BOCCTAHOBUTEIILHBIX PEAKIIHI
10.3 WUTFOCTPUPYIOIIMX XUMHUYECKUE CBOMCTBA H3YUCHHBIX KJIACCOB (TPYII) HEOPraHUIECKIX BEIICCTB
10.4 MTOATBEPKTAIONIUX TCHETHUECKYIO B3aUMOCBSI3b MKy HUMU
11 YMeHue BBIUUCIATD (MIPOBOIUTH PACUETHI):
111 OTHOCHTEIIbHYIO MOJICKYIISIDHYIO W MOJISIPHYIO MAacChl BEIIECTB, MAacCOBYIO JIOJFO XHUMHYECKOTO JIIEMEHTa B
' COEIMHEHUH
11.2 MacCOBYIO JIOJIFO BEIIECTBA B PACTBOPE,
11.3 KOJIMYECTBO BEIIECTBA U €r0 Maccy, 00heM Tra3oB
114 10 YPAaBHEHUSIM XUMHUYECKUX PEAKINI U HAXOAUTh KOJIMYECTBO BEIIECTBA, 00bEM U MacCy peareHTOB WM IPOAYKTOB
' peakuuu
12 Bnanenue (3HaHME OCHOB):
o OCHOBHBIMH METOJIaMH HAyYHOTO TMO3HaHUA (HAONIOJIEHUE, HU3MEPEHHUE, SKCIEPHUMEHT, MOJEIUPOBAHME) TMPHU
' W3YYEHUHU BEIECTB M XUMUYECKHX SBJICHHI; yMEHUE CPOPMYTUPOBATH IPOOIIEMY U MPEIOKUTh MMyTH €€ pelIeHus
12.2 0e30macHOM paboOThl ¢ XMMHYECKUMHU BEUIECTBAMH, XMMHUYECKOH MOCY10¥ 1 1a00paToOpHBIM 000PYI0BaHHEM
123 nmpaBuwiaMu 0€30MacHOro OOpaleHusl C BeIIeCTBaMH, HCIOJNb3yeMbIMH B TOBCEAHEBHOM >KHM3HH, MpaBUIaMHU

INOBCACHHA B LCIIAX C6epe)KeHI/I$I 3A0POBBA U OKPY)KaIOH_[eﬁ HpPIpOI[HOﬁ CpcAabl; NMOHUMAHUC BpCla (OHaCHOCTI/I)




BO3I[GI7[CTBPI$I Ha JXHUBBIC OPTraHU3MBbI OHpeﬂeHéHHLIX BCIICCTB, croco0o0B YMCHBIICHUA W NPCAOTBPALICHUA HUX

BPEIHOTO BO3JICUCTBUS

13 Hamume MPAKTUYCCKUX HABBIKOB INNIAHUPOBAHUA U OCYHICCTBJIICHUA CICAYIOIUX XUMHWYCCKUX SKCIICPUMCHTOB!
131 HU3YUYCHUC U OITMCAHUC (1)I/I3I/I‘~I€CKI/IX CBOMCTB BCIICCTB, O3HAKOMJICHHEC C (1)I/I3I/I‘~I€CKI/IMI/I U XUMHWYCCKHUMMU SIBJICHUAMMU,
. OIIBITHI, HIUTIOCTPUPYIOIINE MPU3HAKU ITPOTCKAHUA XUMHUYCCKUX peaKIII/II‘/'I
13.2 U3Yy4eHHE CIOCOO0B pa3JiesIeHns cMeceit
13.3 MOJIyY€HUE KHUCJIOpOJia U M3YyYEHHE €ro CBOMCTB; MOJYYEHHE BOJIOPOJAa M H3yYEHHE €ro CBOWCTB; MOJydyeHHUE
' YTJIEKUCIIOTO ra3a U U3y4eHHe ero CBOMCTB; MOJydYeHHEe aMMHaKa U U3y4eHHe ero CBOICTB
134 MIPUTOTOBJIEHUE PACTBOPOB € ONPEAEIEHHON MacCOBOM JI0JIEW paCTBOPEHHOTO BEIIECTBA
135 MIPUMEHEHHE WHIUKATOPOB (JaKMyca, METWJIOpaHka W (eHoJpTalenHa) Ui ONpeNeTeHUs XapaKTepa Cpelbl B
' pacTBOpax KUCJIOT M IIeJI0Uen
HCCTIeIOBAaHUE U OMMCAHNUE CBOWCTB HEOPraHMYECKUX BEIIECTB PA3IMYHbBIX KJIACCOB; U3YUYCHHUE B3aUMOJICUCTBHS KUCIOT
136 C MeTalylaMd, OKCHIaMH METaJIOB, PACTBOPHUMBIMU M HEPACTBOPUMBIMU OCHOBAHHUSIMH, COJISIMH; IIOJy4EHHUE
' HEPAaCTBOPUMBIX OCHOBAHUM; BHITECHEHHE OJIHOTO METaJlla APYTUM U3 PacTBOpa COJIU; UCCIIe0BaHUE aM(OTEPHBIX
CBOMCTB r'MJPOKCUIOB aTIOMUHUS U LIMHKA
pelleHne SKCIePUMEHTAIBHBIX 3a7ady 1o TeMaM: «OCHOBHBIE KIACChl HEOPTraHUYECKHUX COCIUHEHUI;
13.7 «DQNEeKTpoIUTUYECKasi Auccoluanus»; «BaxHelue HeMeTaulbl U UX COeIMHEHUs»; «BaxHeiimme MeTamnsl U ux
COEIMHEHUS
XMUMHYECKHE IKCIEPUMEHTHI, WJUTFOCTPUPYIOIINE MPU3HAKKU MPOTEKAHHs peakluii HOHHOTO 0OMEHa; KauyeCTBEHHbBIC
13.8 peakuMyM Ha TMPHUCYTCTBYIOIKME B BOJHBIX PAacTBOpaX MOHBI: XJIOpUA-, Opomua-, moauna-, cymbdar-, ¢docdar-,

Kap6OHaT', CUJIMKAT-aHUOHBI, THAPOKCUA-UOHBI, KATUOHBI aMMOHHS, Mardus, KaJbOWi, aJtOMUHUS, JKEIIC3a (2+) n

xenesa (3+), meau (2+), IMHKA




14 YmMeHnue:

141 MPEACTABIIATh PE3ylbTaThl AKCIEPUMEHTAa B (JOpPME BBIBOJOB, JOKA3aTENbCTB, TPa(QUKOB M TAOJUIl W BBISBISATH
' SMITUPUYECKUE 3aKOHOMEPHOCTHU

14 2 yCTaHaBHI/IBaTI) CBsA3U MC)KIIy pCaJII)HO Ha6JIIOI[a€MBIMI/I XUMHUYCCKUMU SABJICHUSAMHA U HpOHGCC&MI/I, HpOI/ICXOI[HHII/IMI/I

B MaKpO- U MUKPOMHUpE, 0OBICHATH MPUUNHBI MHOTOOOpa3usl BEIIECTB




HEPEYEHD 2JIEMEHTOB COAEP KXAHUSA, IPOBEPAEMbBIX HA OCHOBHOM I'OCYJAPCTBEHHOM
IK3AMEHE 110 XUMHNHU

Kox | IIpoBepsieMblii 3J1eMEHT COAEPKAHUSA

1 HepBOHa‘-IaJ'IBHBIC XUMHWYCCKHUEC ITIOHATUA

1.1 | Yucteie BemecTBa u cMecu. CriocoOBI pa3/iesieHus: cMecei

1.2 ATOMEBI 1 MOJICKYJIBI. Xumunueckue 351eMeHThl. CHMBOJIBI XUMHYECKUX JICMEHTOB. HpOCTI)IG M CJIOKHBIC BEIICCTBA.

1.3 | Xumuueckas popmyna. BaileHTHOCTh aTOMOB XHMHUYECKUX JIeMEHTOB. CTETICHh OKHCIICHUS

3aKOH MOCTOSHCTBA cocTaBa BemiecTB. OTHOCHTENbHAsE aToMHasi Macca. OTHOCUTENIbHAS MOJIEKYJIsipHas Macca. MaccoBas

L4 JIOJISI XHKMUYECKOTO 3JIEMEHTA B COSAMHEHUH

15 KomnuectBo BemectBa. Mosb. Momsipras Mmacca. MouisipHbIii 00b€M ra3oB. B3auMOCBS3b KOJIMUYECTBA, MAcChl W YHCIIA
' CTPYKTYPHBIX €IMHULL BEIIECTBA

16 Ouznyeckue U XUMUYECKHE SBJICHUS. XUMHUUECKas peakius U €€ Mpu3Haku. 3aKOH COXPAHEHUS MacChl BELECTB. XUMUYECKHE
' ypaBHEHUS

2 [Tepuonnueckuii 3akoH u I[lepuoanueckas cucrema xuMmudeckux aemenToB .M. Menneneea. CTpoeHrue aToMOB

21 [Tepuonnueckuii 3akoH. llepumoamdeckas cucrema xumuyeckux snemeHToB J[.M. MenneneeBa. Ileproabl W rpymnimbl.
' Ou3NYeCKUil CMBICI MOPAIKOBOTO HOMEpa, HOMEPOB MEPUO/Ia U TPYIIIBI SJIEMEHTA

25 Crpoenune aromoB. CoctaB aroMHbIX sifiep. M3oTombl. DnekTponbl. CTpoeHHE 3MEKTPOHHBIX 000JI0YeK aTOMOB MepBbIX 20

XUMHUUYECKUX AeMeHTOB llepuoandeckoii cuctemsl .M. Menneneesa

3aKOHOMepHOCTI/I B U3MEHEHHH CBOMCTB XUMHUYECKUX JIEMEHTOB MEPBLIX TpéX NepruoaoB, Kajivsd, KaJlblUd (paz[I/cha aTOMOB,
2.3 QJICKTPOOTPUIATCIBHOCTH, MCTAJTINIMUCCKUX U HCMCTAJUIMYCCKUX CBOI>'ICTB) 1 UX COCIMHEHUM B COOTBETCTBUH C IOJIOKEHHUEM

9JICMCHTOB B Hepnonnqecxoﬁ CUCTCMC U CTPOCHUCM HUX ATOMOB




Crtpoenue BelecTa

Xumudeckas cBs3b. KoBaneHTHas (HOHSIpHaSI n HGHOJI?[pHaﬂ) CBA3b. QHCKTpOOTpI/IIIaTeJIBHOCTI) XUMHUYCCKUX JBJICMCHTOB.

31 HNonnas cBsa3b. MeTannnyeckas CBSI3b

3. Tunel kpucrainyeckux pemérok (aromMHas, HMOHHAs, METAJNIMYEcKas), 3aBUCUMOCTb CBOMCTB BEILIECTBA OT THIIA
' KPUCTAJUIMYECKOUN PEIIETKH U BUJIa XUMUYECKOM CBS3U

4 Bakneiimue npenctaBuTeIn HEOpraHMUecKux BemlecTs. HemeTamisl U ux coequHeHus.. MeTasuibl U UX COeAMHEHUS

Knaccudukanuss 1 HOMEHKJIaTypa HEOpPraHUYECKUX COETUHEHHI: OKCHAOB (cojieoOpa3yroliue: OCHOBHbBIE, KHCIOTHBIE,
4.1 | amdorepHbIe) 1 HECOICOOPA3YIOMINE; OCHOBAHM (IIIEIOYN M HEPACTBOPUMBIE OCHOBAHHSA); KHCIIOT (KUCIOPOACOAEPIKAIINEC U
OeCKHCIOPOHbIE, OJJHOOCHOBHBIE © MHOTOOCHOBHBIE); COJIEH (CPEIHUX U KHUCIIBIX)

42 Ouznyeckue 1 XMMUYECKHE CBOWCTBA MPOCTHIX BEIIECTB-HEMETAUIOB: BOJAOPO/a, XJI0pa, KUCIOPOaa, Cephl, a30Ta, (ocdopa,
' YIJIepOa, KPEMHUS

43 @u3nyecknue U XMMUYECKUE CBOMCTBA MPOCTHIX BEIIECTB-METAJUIOB: JIUTUS, HATPHUS, KaJlUs, MarHUs U KaJbLHs, aTFOMUAHUSA,
' Kemeza. DIEKTPOXUMUYECKUN psifi HAPSHKEHU METaIOB

4.4 | ®usnyueckrue U XUMUYECKHE CBOWCTBA BOJOPOIHBIX COEIMHEHUH HEMETAUIOB: XJIOPOBOIOPOAA, CEPOBOAOPOIA, aMMHUAKa

45 ®dusnveckue U XUMHUYECKHE CBOMCTBA OKCUA0B HeMeTaiwioB: cepol (IV, VI), azota(Il, IV, V), dochopa(Ill, V), yraepoma(ll,
' IV), kpemausa(IV). [TonydeHre OKCUI0B HEMETAIIOB

4.6 | Xumunueckue cBoicTBa okcuaoB: MeTaioB [A—IIIA rpymm, uuaka, meau(1l) u sxenesa(Il, I1I). [Tonyuenne okCHAOB METAIIOB

A7 XVMUYECKHE CBOMCTBA OCHOBAHUU U aM(OTEPHBIX THIAPOKCUIOB (Ha MpUMEpe THAPOKCHUIOB ATIOMHUHUS, jKeJe3a, [UHKA).
' [Tomyuenue ocHOBaHUMN M aMPOTEPHBIX THAPOKCHIOB

48 OOure XuMUYeCKne CBOMCTBA KHUCJIOT: XJIOPOBOAOPOAHOM, CEpOBOJOPOAHOM, CEpHUCTOM, cepHOM, a30THOH, (ochopHOI,
' KPEeMHMEBOH, yroiapHOH. Oco0Oble XUMHUECKUE CBOMCTBA KOHLIEHTPUPOBAHHOM CepHON U a30THOM kuciaoT. [loydeHue Kuciaot

4.9 OO01ue XuMHUYeCKue CBOMCTBA cpenHux coneil. [lomyyenue coneit




4.10 | Ilomydenue, cobupanue, pacro3HaBaHUE BOJIOPOJa, KUCIOPOAa, aMMHAaKa, YTIICKUCIIOTO ra3a B J1abopaTopuu

4.11 | IlomydeHue aMMuaKa, CEpHOIM M A30THOM KHCJIOT B MPOMBIIUIEHHOCTH. O011He CrIOCOOBI MOTyYeHUsT METAJUIOB

4.12 | I'enetnyeckas CBSA3b MEXKIY KJIaCCAaMU HEOPTaHMUYECKUX COESINHEHHHA

5) XHWMHUYECKUE PEAKLIUN

& 1 Knaccudukanus XuMHUeCKUX peakiuil 0 pa3Iu4HbIM IPU3HAKaM: [10 YHCIY U COCTaBY Y4aCTBYIOUIMX B PEaKIIUU BEIECTB,
' 0 TEMJI0BOMY 3((EKTy, 0 U3MEHEHHUIO CTENIEHEN OKUCIEHUSI XUMUYECKHUX 3JIEMEHTOB

5.9 TeroBoil 3¢ddexkr xumHueckod peakuuH, TEePMOXMMHMUYECKHE YpaBHEHHS. OK30- U DHAOTEPMHUYECKHE pEaKIUu.
' TepMoxumuyeckue ypaBHEHHS

53 OKHCANTENEHOBOCCTAHOBUTENIbHBIE peakiuu. OKUCIUTENN M BOCCTaHOBUTENH. IIporecchl OKHCIEHUSI U BOCCTAHOBJICHHS.
' DNEeKTPOHHBIN OanaHCc OKUCIUTEILHOBOCCTAHOBUTEIBHON peakIuu

54 Teopust AMEKTPONUTHIECKON aucconuanuy. KaTHOHBI, aHMOHBI. DJEKTPOJUTHI U HEINEKTpOIuThl. CHIIbHBIC U Clla0ble
' 31eKTpouThl. CTeneHb AUCCOLUAIIH

- Peakiun noHHOro oOMeHa. YCloBHsI MPOTEKaHUs PEeaKLUi MOHHOTO OOMEHA, MOJIHbIE M COKpAIlEHHbIE HOHHBIC YPaBHEHMSI
' peakuui

6 XUMUS U OKpyXKarolas cpeaa

- BemectBa n MaTepualibl B IOBCEAHEBHOM JKM3HU YelloBeKa. be3onacHoe ncnoinb30BaHue BEIIECTB U XUMUYECKUX peakIiil B
' nabopaTtopuu u ObITy. [lepBas mOMOILb MPU XUMHUYECKUX 05KOTaX U OTPABICHUAX

XUMHUECKOE 3arpsi3HEHUE OKPY)KaIoLIel cpeibl (KUCIOTHBIE I0KIM, 3arpsiI3HEHNE [TOYBBL, BO3/IyXa U BOJIOEMOB), CIOCOOBI €T0
6.2 | mpenorBpamenus IlpenensHas nomycrtumas koHuenTpauus BemecTB (IIJIK). Ponp Xxumuu B peleHHM 3KOJIOTHYECKHUX

npobsem. YcuieHre napHuKoBoro 3pdekxra, pazpylieHne 030HOBOTO CIIOS




[Tpumenenwue cepsl, a30ta, pocdopa, yriepoaa, KpEeMHHS K IX COSTUHEHUH B OBITY, MEAUILIMHE, IIPOMBIIIJICHHOCTH U CEITHCKOM

6.3 | xozsiictBe. IlpuMeHeHne METalIOB M CIUIABOB (CTajb, Yyr'yH, MIOPATIOMHHHNA, OpOH3a) B OBITY M NPOMBIIUICHHOCTH HUX
coequHeHui. [loHsTHE O KOPPO3UH METAIIJIOB, OCHOBHBIE CIIOCOOBI 3AIIUTHI UX OT KOPPO3HH

6.4 [IpupoaHbIe HCTOYHHUKH YTICBOJAOPOIOB (Yroib, MPUPOIHBIN ra3, HEPTH), IPOAYKTHI UX MepepadoTKu (OCH3WH), UX POJIb B

' OBITY U IPOMBIIIJICHHOCTH

[lepBoHavanbHbIE MOHATHUS 00 OPraHMYECKUX BELIECTBAX KaK O COSMHEHMSIX yriaepoja (MeTaH, 3TaH, 3TUJIEH, alleTUIIEH, 3TaHoJI,

6.5 | rmumepuH, ykcycHas KuciioTa). [ToHsITHE 0 OMOJIOTHYIECKH BaKHBIX BEIIIECTBAX: KHpaX, OSlTKax, YriIeBOaX — U UX POJIH B KU3HH
YeJIoBeKa

7 Pacuérsr:

7.1 | mo ¢popmynaM XUMUYECKUX COETUHEHUI

7.2 | maccel (MaccoBOM) A0JIM pacTBOPEHHOTO BEIIECTBA B PACTBOPE

7.3 | IO XUMUYECKUM YPaBHEHUSIM




YUYEBHO-METOJMYECKOE OBECIIEYEHUE OEPA3OBATEJBHOI'O
MPOLIECCA
OBSIBATEJILHBIE YYEBHBIE MATEPHUAJIBI JUISI YYAEHUKA

» Xumus: 8-t kiacc: 6a30BbIi YPOBEHB: YUEOHUK; S-€ U3JaHue, TepepadoTaHHOE
INa6puensn O.C., Octpoymon N.I'., CnaakoB C.A. AKuioHepHOE 0OIIECTBO
«3narenscrBo «IIpocsemenue»

» Xumus: 9-1 kiacc: 6a30BbIi ypOBEHB: YUCOHUK; 5-€ U3aaHue, nepepaboTaHHOe
INa6puensn O.C., Octpoymon N.I'., CnaakoB C.A. AKiiMOHEpHOE 0OIIECTBO

«H?;,ZI&TGJILCTBO «HpOCBCIIICHI/Ie»

METOANYECKHUE MATEPHAJIBI JIS1 YUUTEJIA

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCHI CETH
HMHTEPHET

fipi.ru.

resh.edu.ru.

fcior.edu.ru.
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